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1 NOACHUTEJIBHASA 3AIIMCKA

1. 106saacTh npuMeHeHHUs IPOrPaMMBbl

Pabouass mporpamma yueOHoro mpeamera OOIL13 «buonorus» sBAsSETCS 4YacThIO
00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKH CHEIMAIMCTOB CPEAHEr0 3BEHa, pa3paboTaHHOW B
cootrBercTBUM ¢ PI'OC CIIO mno cneumansHocTH 18.02.12 TexHoNOrus aHaIUTUYECKOTO
KOHTPOJISI XMMHYECKUX COEJUHEHWH, YTBEp)KIEHHOro mnpukasoM MwuHoOpHayku Poccum ot

09.12.2016 Ne 1554

1. 2. Mecro mnpeamera B CTPYKType HNPOrpaMMbl NOATOTOBKH CHELHMAJINCTOB
CpeIHero 3peHa

VYuebnsiii npeamer OOIL 13 «buonorus» Bxomutr B pazaen «OO6meoOpa3oBaTenbHbIC
IpeIMEThI 001Ie00Pa30BaTEILHOTO YICOHOTO ITHKIIA.

1.3 O0beM y4eOHOM AMCHUNIHHBI M BU/bI Y4eOHOI padoThl

Bup yueoHoii padoThI O0bem yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 npeaMeTa 78

B TOM YHUCIIE:

- TeopeTudeckoe oOyueHue 38

- IPAKTUYECKUE 3aHATHUS 40

- caMOCTOsATeNbHas paboTa -

- KOHCYJIbTaI[H -

- IPOMEXKYTOYHAs aTTecTalus - AU depeHInPOBaHHbIN 3a4eT, Apyrue (Tect) i




2 IINTAHUPYEMBIE PE3YJIBTATBI

B pesynpraTe wu3ydyeHHs mnpeaMmera y OOYYarOIIMXCS JOJDKHBI OBITH C(OPMHUPOBAHBI
JUYHOCTHBIE, METANIPEAMETHBIEC U MTPEIMETHBIEC PE3YIbTAThI.

JInyHOCTHBIE pPe3yJIbTAThI
OcBoeHHe MporpaMMbl IpelMeTa COMPOBOXKAACTCS (POPMHUPOBAHUEM Yy OOYYAIOIIMXCS

JIMYHOCTHBIX PC3YJIbTATOB B YaCTHU

2PAACOAHCKO20 BOCNUMAHUA!

- chOpPMHUPOBAHHOCTh  TIPAXKIAHCKOW  MO3UIMM  OOydamIerocs Kak  aKTHUBHOITO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPEcax TIpakJaHCKOTO OOIlecTBa,
y4acTBOBaTh B CaMOYIPAaBJICHHHM B 00mE00pa3oBaTeIbHON OpraHM3aluid W JETCKO-
IOHOIIECKMX OpTaHHU3aIusiX;

- YMEHHE B3aUMOJICHCTBOBATh C COL[MAIbHBIMU MHCTUTYTaAMH B COOTBETCTBUU C UX (PYHKIUSIMHU
Y Ha3HAUYCHUEM;

nAMpUOMUYECKO20 80CNUMAHUSA:

- chOPMHUPOBAHHOCTh POCCUMCKOW TPa)KTAHCKOW HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PonnHOM, roprocTy 3a CBOM Kpail, CBOIO
Ponuny, cBOH SI3bIK M KYIbTYpYy, MPOLUIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoja
Poccuu;

- IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U MPHUPOIHOMY
HaCJIEUIO, MaMSATHUKaM, TpaauuusM HapojoB Poccuu, poctmxenusim Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- ujeiiHasg yO0eXJIeHHOCTb, TOTOBHOCTh K CIYXEHHIO U 3auure OTedecTBa, OTBETCTBEHHOCTD 3a
ero cyns0y;

Pu3zuuecko2o 6OCNUMAHUA

- c(OpMHPOBAHHOCTH 3J0OPOBOT0O U 0€30MacHOro oOpas3a JKU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3/I0POBBIO;

mpy008020 OCRUMAHUA

- TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

- TOTOBHOCTb K aKTHBHOM JI€ATEIbHOCTU TEXHOJIOTMYECKOW M COLMAIbHOW HalpaBiIE€HHOCTH,
CHOCOOHOCTh MHHMIIMUPOBAaTh, IJIAHUPOBATh M  CAMOCTOSITEIBHO BBIMNOJHATH  TaKylo
JeSITEIIbHOCTD;

- HMHTEpecC K pa3InyHbIM chepaM npodecCHOHATBLHOMN 1A TEIbHOCTH;

YeHHOCmU HAYYHO20 NOZHAHUA!

- c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME S3BIKOBOM M UYUTATENIbCKOM KYJIBTYpPbl KaK Cpe/ICTBAa B3aMMOIECHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HAaHME IIEHHOCTHM HAy4HOH JeSTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH IMPOEKTHYIO H
HCCIIEIOBATEBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

9KOJI02UHECKO20 8OCNUMAHUSL!

- c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJIbTYpbl, IOHHMAaHHE BIUSHUS  COLHUAIBHO-
SKOHOMMYECKUX IPOILIECCOB HAa COCTOSIHME MPHUPOJHON U COLMAIbHOWU Cpeibl, OCO3HAHHE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUIAHUPOBAHHME M OCYILIECTBICHHUE JIEUCTBUI B OKPYKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS Leen
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA;

- yMeHHe IIPOTHO3UPOBATH HeOIaronpuUsITHBIE SKOJOTHYECKHE MOCIIEACTBUS
MPEANPUHUMAEMBIX JACHCTBUH, MPEAOTBpAIIATh UX;



- pacmiMpCHUC ONbITa ACATCILHOCTU 3KOJOTrHYEeCKOM HAITpaBJICHHOCTH;
- OBJIaACHUC HaBbIKaMH y‘IC6HO'I/ICCJ'I€I[OBaT€J'IBCKOI71, HpOCKTHOﬁ u COHHaHBHOfI
JACATCIIbHOCTH.

Yuumeieas cneyugpuxy npeomema OOIIL 13 Buonoecus, nuuHocmHuvie pe3yibmamol 6
npozpamme KOHKpemusupo8ambvl Kax:

JIP01 - chopMHUpPOBAHHOCTh TPAKITAHCKON IMO3HMIIMH OOYYaIOMIEerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUIICKOTO OOIIECTBa;

JIP02 - TOTOBHOCTP NPOTUBOCTOSATH HJEOJIOTMM JKCTPEMHU3MA, HAlMOHAJIU3MA,
KCeHO(OoOUH, TUCKPUMHUHAIIMM TIO0 COIUAIBHBIM, PEITUTHO3HBIM, DPACOBBIM, HAIMOHAIBHBIM
MIPU3HAKAM;

JIP03 - chopMUpPOBAaHHOCTH POCCUUMCKOW TPa)KTaHCKOW HICHTHYHOCTH, MATPUOTH3MA,
YBaXXEHUsI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi, ropaoctu 3a cBOM
Kpai, cBOO PoauHy, CBOM SI3BIK M KYNIbTYpy, NPOLUIOE M HACTOALIEE MHOIOHALMOHAJIBHOTO
Hapoaa Poccumn

JIP04 - 1IEHHOCTHOE OTHOIIEHHE K TOCYHapCTBEHHBIM CHMBOJIAaM, HCTOPHUYECKOMY U
MIPUPOJHOMY HACIIEIMI0, NaMATHUKAM, TpaaulusM HaponoB Poccuu, noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE;

JIPOS - copmupoBaHHOCTH 30POBOrO M 0O€30MacHOTO 00pasa >KM3HU, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO;

JIP06 - rOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00ue;

JIPO7 - rOTOBHOCTH K aKTUBHOU JESITEIILHOCTH TEXHOJIOTUUECKOU U COITUATBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH, IJIAHHUPOBATH U CAMOCTOSITEIBHO BBITIOIHATH
TaKYIO JIESITEIbHOCTD;

JIP08 - unTepec kK pa3nudyHbIM cepaM mpodeccunoHaIbHOMN e TeNbHOCTH;

JIP09 - chopMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKH M OOIIECTBEHHOH MNPaKTUKH, OCHOBAHHOTO HA JUANOre KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B OJUKYJIBTYPHOM MHPE;

JIP10 - coOBepUICHCTBOBAHUE SI3BIKOBOM M UWTATEIbCKOW KYyJIbTYpPbhl KakK CpelCTBA
B3aUMOJICVCTBUS MEXY JIFOAbMH U MO3HAHUS MHUPA;

JIP11 - oco3HaHuE€ IIEHHOCTH HAy4HOH J€ATEeIbHOCTU, TOTOBHOCTH OCYLIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IEITEIbHOCTh HHANBUIYAIbHO U B TPYMIIE;

JIP12-chopMUpPOBAaHHOCTh SKOJOTHYECKON KYIbTYphl, IOHUMAHUE BIUSHUSA COLUATIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUME IPUPOJHOM M COLMAJIBHOM Cpenbl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa YKOIOTUIECKUX MPOOIeM;

JIP13 - niaHupoBaHHWE W OCYIIECTBIECHHE JCHCTBUN B OKPYXKAIOUIEH Cpelle Ha OCHOBE
3HAHUS LEJNEN YCTOUUYNBOTO PAa3BUTHS YEJIOBEUECTBA;

JIP 14 - yMmeHHe NpPOrHO3UPOBATh HEOJATONMPHUSATHBIE JKOJOTHYECKUE TOCIEICTBUS
NpeANpUHUMAEMBIX JEHCTBUN, TPeIOTBpallaTh UX;

JIP 15 - pacmimpenue onpITa AeTeIbHOCTH YKOJIOTHYECKON HAIPaBICHHOCTH;

JIP 16 - oBnajneHue HaBbIKAMU Y4eOHO-HCCIIEI0BATEIbCKON, MPOEKTHOW M COLMATIBbHOM
JEATEIIbHOCTH.

Jna  ¢opmuposanua auuHOCMHBIX  pe3VIbMAMmMo8 Yy 00y4aowuxcs  Gopmupyromcs
VHUBEpPCAlbHble YueOHble 0eUCmBUsL:

- YBa)X€HHE K UCTOPHUH U JOCTH)KCHUSIM OTCUECTBEHHOM OMOIOTUYECKON HAYKH;

- TOTOBHOCTh W CIOCOOHOCTH K O0Opa3oBaHHIO, B TOM 4YHCIIE caMOOOpa3oBaHHWIO, Ha
MPOTSKEHUU BCEU KU3HU;

- COBEpILEHCTBOBATh UMEIOIINECS 3HAHUS,

- JKeJaHWE OCO3HABATh CBOU TPYAHOCTH M CTPEMHTHCS K UX MPEOJI0JICHHUIO;

- TMOJOXUTEJIbHOE OTHOILIEHHUE K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYI0II00UE;

- 3HaHHE MOPAJIBHBIX HOPM M YMEHHE BbIACINUTh HPABCTBEHHbIN acleKT MOBEICHMUS;



YMEHHE COOTHOCHTD MOCTYIIKU U COOBITUS C IPUHSATHIMHA STUYCCKUMHU MMPUHITUIIAMH;
NPOSIBJICHUE SMIIATHH, KAaK OCO3HAHHOTO TIOHUMaHHs YYBCTB JPYyrUX JIOJACH U
COIEPEIKUBAHUS WM, BBIPAKAIOIIUXCS B TOCTYNKAaX, HANpPaBICHHBIX HA IOMOIIb U
obecrieueHre 6IaronoIyqus.

pa3BUTHE STUYECKHX UYYBCTB — CThIIa, BHHBI, COBECTH KaK PETYISATOPOB MOPAIBLHOTO
MIOBE/ICHHS,

3HATh OCHOBBI JKOJIOTUYECKOW KYJIBTYpPHI: TPUHATHE IICHHOCTH TMPUPOIHOTO MHPA,
TOTOBHOCTH ~ CJIIEIOBaTb B CBOCH  JCATEIBHOCTH HOPMaM  IPHPOJOOXPAHHOTO,
HEPaCTOYHUTEIBHOTO, 3/I0POBbE COEPETAIONIETO OBEICHHUS;

yCTaHOBKA Ha 3710POBBINA 00pa3 KU3HH.

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

3a/laHusl, [IO3BOJISIOLIME OCO3HATh COLMAIBHO-JTUYHOCTHYIO LIEHHOCTh 3HAaHUA U
JesITeNIbHOCTH, TMYHOCTHBIM POCT TakKe, KaK TeXHOJIOTUsl TOPTQOIHO;

aHaJIU3 CUTyalud, CcOAEpXkallluX LIEHHOCTHO-OPUEHTUPOBAHHYIO CMBICIO-IIOMCKOBYIO
KOJUIH3HIO;

aHaJIU3 CUTYyalUH, COJEpXKAIIUX HEONpPEIEICHHOCTh, TO €CTh HE HMEIOLUX
OJTHO3HAYHOT'O PELIECHUS] M3-3a HEIMOJIHOTHI, HEJIOCTATOYHOCTH HH(pOpMAIK 00 00bEKTe,
IIpoLIECcCe, SBJIEHUU WIH U3-3a HEYBEPEHHOCTH B JOCTOBEPHOCTH UH(POPMALIHH;

aHaJM3, COMIOCTABIICHHUE U OLIEHKA MH()OPMAIH U3 PA3ITNIHBIX HCTOUHUKOB.

MeranpeamMeTHble pe3yJibTAThI

OcBoecHHE TIpOrpaMMBI  TIpEeIMETa COMPOBOXKIACTCS  (HOPMHpPOBAHWEM Y  OOYYArOIIUXCS
METAaIPEeIMETHBIX PE3YJIbTATOB:

Osnaodenue yHu8epcaibHbIMU Y4eOHbIMU NO3HABAMENbHBIMU QCUCMBUIMU.

baszoevie o2uyeckue 0elucmeus.

CaMOCTOATENIFHO (OPMYIHPOBATh M AKTYaJIU3UPOBATH INPOOJIEMY, paccMarpuBaTh &
BCECTOPOHHE;

YCTaHABJIMBATh  CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMSI JUTsL CpaBHEHMS,
KJaccuukanuu 1 0000IIeHus;

OTIPENIENIATH IIeNTU I TEILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH HX TOCTHKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHHSIX;

BHOCHUTh KOPPEKTUBBHI B JCATEIHHOCTh, OLIEHMBATH COOTBETCTBHE PE3YJBTATOB IIETISIM,
OLIEHUBATh PUCKH MOCIIE/ICTBUI 1 TETbHOCTH;

pa3BUBaATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KIU3HEHHBIX TPo0iIeM;

bazoevle uccieooeamenbekue 0eucmeusl.:

BJIa/IETh HAaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM /eATeIbHOCTH, HaBbIKAMH
pasperieHus npooiem;

BBISIBJISITH IPUYMHHO-CJIEJICTBEHHbIE CBS3M W aKTyalM3UpOBaTh 3a7ady, BBIIBUTAThH
TUIOTE3Y €€ PELIeHUs, HaXOAUTh apryMEHTBI ISl JOKA3aTebCTBA CBOMX YTBEP)KIEHUM,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJAE PELIECHUS 3aJaud pe3yJbTaTbhl, KPUTHUECKU
OLIEHHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

YMETb [IEPEHOCUTH 3HAHUS B IIO3HABATEJIBHYIO U PaKTUYECKYIO 00JIaCTH
KU3HECSATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX o0IacTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEJlaraTb OPUTMHAJIBHBIE IOAXOAbI U PEIICHNUS;

paboma ¢ unghopmayueii:

BJAJeTh HaBBIKAMU TMOJY4YeHHs HHGOpPMAIMM M3 HCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBJIATh IOMCK, AHAJIM3, CHCTEMATH3alUI0 W HHTEPIPETALUIO
nH(bOpMAaLUY Pa3IMYHBIX BUJOB U (OPM IpE/ICTaBICHHUS;

co3/laBaTh TEKCThl B Pa3IMYHBIX (opMmaTrax C Y4eTOM Ha3HadeHUus UHQPOpMaLUHU H
LIEJIEBOM ayTUTOPUHU, BBIOMPAsi ONTUMAIBHYIO (JOPMY MPEACTABICHUS M BU3YAJIN3aLlUY;



- OILICHUBAThHb I[OCTOBepHOCTB, JICTUTUMHOCTB I/IH(I)OpMaI_II/II/I, €€ COOTBCTCTBUC HpaBOBBIM nu
MOpPaJIbHO-3THYECKUM HOpMaM;

- HNCIIOJIB30BAThH CpeI[CTBa I/IH(bOpMa]_[I/IOHHBIX nu KOMMyHI/IKaL[I/IOHHBIX TeXHOHOFI/Iﬁ B
pEIICHIH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3AIl[MOHHBIX 33134 C COOII0ICHUEM
TpeOOBaHUN APrOHOMUKH, TEXHUKH OE30MAaCHOCTH, THUTHCHBI, PECYpCcOCOCpeIKeHHS,
[IPAaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAIIMOHHON 6€301MacHOCTH;

- BIQJETh HABBIKAMM pACIIO3HABAaHUS W 3alUThl WHpOpManuu, WHPOPMALMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

Osnaoerue yHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMIU:
COBMECMHAS 0esIMeNbHOCHb.!

- TIOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHON PabOTHI;

- T[PUHUMATH LEJIH COBMECTHOW JEATEIIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS N0 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JCHCTBUM, pAaCIPEAENIATh POJIU C yYETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPAMHUPOBATh U BBINOJHATH Pa0OTy B YCIOBUSX pPEAlbHOTO, BHUPTYaJlbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYWIECTBJATH TO3UTUBHOE CTPATErMUYECKOE IOBEACHUE B PA3IUYHBIX CHUTYalUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOPAKECHHE, OBITh MHUITHATHBHBIM.

Osnaodenue yHUBEPCANIbHBIMU Pe2YIAMUBHBIMU OCUCMBUIMU.
COBMECMHAS 0esIMeNbHOCHb.!

- TIOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHHOW U UHIUBUAYAIbHON pabOTHI;

- TI[PUHUMATH LEJIH COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH WU KOOPJIWHHPOBATH
JEUCTBUS IO €€ TIOCTUKEHUIO: COCTABIIATH IIJIaH JCHCTBUM, paCpPEAeIsATh POJIU C yYETOM
MHEHUH Y4aCTHUKOB 00CYX/1aTh Pe3yIbTaThl COBMECTHOM pabOThI;

- KOOPAMHUPOBATh U BBIIOJHATH PAOOTYy B YCIOBUSAX pEANTbHOTO, BHUPTYaTbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

- OCYLIECTBIIAATH IIO3UTUBHOE CTPATETHMUYECKOE IIOBEAEHUE B PAa3JIMYHBIX CUTYyaLUAX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM;

npuHamue ceos u opyaux aoel

- TI[pPUHUMATh MOTHUBBI W AaPryMEHTBl JIPyTMX JIIOAEH TMpU aHAIU3E pe3yJIbTaTOB
JIeSITETbHOCTH;

- TIpU3HaBaTh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha OITHOKY;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3HIIUH IPYTrOTO YEJIOBEKa.

Yuumwieasn cneyuguxy npeomema OOII. 13 Buonoeus, memanpeomemuvie pe3yibmamol 6
npozcpamme KOHKpemusupoB8aHvl Kax:

MPO01 - ymerh caMOCTOSATENbHO (OPMYIUPOBATh W AaKTyaJH3UpOBAaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE, OINPENCISTh IETU JeATeTbHOCTH, 33JaBaTh IapameTpbl U
KPUTEPUU HUX JOCTUIKEHHUS, BHOCUTb KOPPEKTHUBBI B JI€ATEIHbHOCTH, OLICHHMBATh COOTBETCTBUE
PEe3yIBTATOB IIEJISIM, OIIEHUBATh PUCKU TIOCIICJICTBUN JEATETLHOCTH;

MPO02 - BrnajeTh HaBBHIKAMU Y4eOHO-HCCIEIOBATEIHCKONM W MPOEKTHOW NEATeIhHOCTH,
HaBbIKaMU pa3penieHust npooiem;

MPO03 - BBIIBISAT, NPUUYUHHO-CIEACTBEHHBIE CBSI3M W aKTyalIM3UpOBaTh 3ajadvy,
BBIJIBUT'aTb THUIIOTE3Y €€ PCHICHUA, HaAXOAWTh APTYMCHTBI JII JOKa3aTCJIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

MP04 - ananu3upoBaTh MOJTYYECHHBIE B XOJI€ PELICHMS 3a/1a4d PE3yJIbTaThl, KpUTUUECKHU
OICHUBATHb UX NOCTOBCPHOCTL, IPOTHO3UPOBATL U3MCHCHHUEC B HOBBIX YCJIOBUSAX;

MPO05 - yMeTp NEpPEHOCHUTHh 3HAHUS B TIIO3HABATEIBHYIO W MPAKTHYECKYH 00JacTh
KHU3HCOACATCIIbHOCTH,

MPO06 - ymMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

MPO07 - BbIIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTHHAIBHBIE TOAXOIbI U PEIICHUS;



MP08 - BrnazeTh HaBBIKAMH MOJy4eHHUs MHPOpPMAIMH U3 HUCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIbHO ~ OCYIIECTBJISITh IOWCK, aHAIW3, CUCTEMATU3AaLMI0 U  HUHTEPHPETALMIO
nH(OPMALIUY PA3UYHBIX BUIOB U (OPM IPEICTABICHUS;

MP09 - co3gaBaTh TEKCThI B pa3iMuHbIX (popMarax ¢ y4eToM HazHadeHHs] MHPOpMAIUH
1 TIEJICBOY ayJUTOPHH, BEIOMpAsi ONTUMATBHYIO (DOPMY MPECTABICHUS U BU3YaIIU3AIIHH;

MP10 - omeHuBaThb JOCTOBEPHOCTb, JIETUTUMHOCTH HH(OpPMAIMH, €€ COOTBETCTBHE
MIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

MP11 - ucnosp30BaTh CpeACTBAa HHOOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH
B PEIICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3a7ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30IMaCHOCTH, TUTUEHBI, PeCypcocOepekeH s, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

MP12 - BnajeTh HaBBIKAMHU PACIIO3HABAHUS W 3alIUTHI MH(OpMALIUU, UHPOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH;

MP13 - npuHUMaTh I1EIM COBMECTHOM  JI€ATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JACUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH JEWCTBUI, pacHpelneisiTh
POJH ¢ YIETOM MHEHHI Y9aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

MP14 - K0OpAMHUPOBATH U BBINOJHITH PabOTy B YCIOBUAX PEaTbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

MP15 - oCywecTBIsATh IO3UTUBHOE CTPATETMUECKOE I[IOBEJEHUE B Pa3IMYHBIX
CUTYaIHX, POSBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM;

MP16 - npuHUMaTh MOTHUBBI M apryMEHTBHI JPYTUX JIIOJEW NpPHU aHAIU3E pPEe3yJbTaTOB
JEATEIIbHOCTH;

MP17 - npusHaBaTh CBOE IMPaBO U MPaABO IPYTUX JIOJCH HA OMINOKY;

MP18 - pa3BuBaTh ClIOCOOHOCTH MOHUMATh MUP C MO3ULIUU APYTOTO YEIOBEKA.

Jlns GopmMupoBaHus METanpeIMETHBIX pPE3yJabTaTOB Yy 0Oydaromuxcs (HOpMHUPYHOTCS
YHUBEpCaJbHbIE YUeOHbIE IEHCTBUSA:

Perynarusnsie

- LleJeroJlaraHue, Korjaa CTyIeHT yMeeT CTaBUTh Mepesl COO0H 1eb U 33Jjauu B 00y4YeHUH;

- IUIAHUPOBAaHME, KOIJla OH MOXET COCTaBUTh IUIAaH JEUCTBUM JUIS JIOCTHKEHUS
OIIPEAEIEHHOTO PE3YIIbTATA,

- TIPOTHO3UPOBAHME - 3TO CIOCOOHOCTH CIPOTHO3UPOBATh PE3YJLTAT U €r0
XapaKTEPUCTHUKH, IPUHATH MEPBI JUIsl YIIYUIIEHUS UTOTa CBOEH NEATEIbHOCTH;

- KOppeKLHus - H3MEHEHUE IUIAHOB IPU MPOMEKYTOUHOM aHaJIW3€ WIM MOSBICHUU
JIOTIOJTHUTEBHBIX 00CTOSATENBCTB;

- OLIEHKa - YMEHHE OLIEHUTh CaMOro ce0si, YCBOCHHbI Marepual U 00BbEM TOT0 YTO eIé
MIPEICTOUT U3YUHTb;

- CcaMOperyislus, KOrja CTYIEHT MOXET IpPEeoJI0JIeBaTh BO3MOXKHbBIE NPENATCTBUA U
pasperiath KOHQJIUKTHBIE CUTYallMU B KOJUIEKTUBE UJIH TPYIIIIE.
Ilo3naBaTenbHbIE

- TIOCTaBUTH LIENIb U3YYCHUS,;

- CO3/1aTh AITOPUTM JAESITEIbHOCTH;

- HaiTH HUH(pOPMAIIHIO;

- HUCHOJb30BaTh Pa3IMYHbIE METObI OUCKA (PAKTUUECKUX JAHHBIX;

- BbIOpaTh Haubosnee 3pPEeKTUBHbIE U3 HUX;

- M3Y4YUThb MaTEpUabl IPU NOMOIIN CMBICIIOBOTO YTEHUS;

- CTPYKTYpHpOBAaTh MOJYYCHHYIO MH()OPMAIHIO;

- clenaTb OCO3HAHHBIE BBICKA3bIBAaHUS O TOM, YTO U3YUMII.
KommynukatuBHabie YV ]|

- HaxOJIWTb BBIXOJ M3 CIIOPHBIX CUTYAIMI U HE CO3/1aBaTh OTKPBITHIX KOH(IJIUKTOB,;

- TIPUHUAMATh PELICHUS U TPaMOTHO OTCTauBAaTh CBOKO TOYKY 3PEHUS;

- NpaBWIBHO (OPMYIHPOBATH U CTABUTH BOIPOCHI;



- 4Y&TKO ¥ MOJHO BBIPAXKATh MBICIIH;

- KOHTpOJIMPOBAThH CBOE MOBECHHE U MOBEICHNE NApTHEPOB B IPYIIIIE;
- - KOPPEKTHPOBATH €r0 MPH HEOOXOIUMOCTH;

- -COTPYIHMYATH C OJHOTPYNITHUKAMU U TIEAArOTOM.

®opmupoBanue YV ]l NpoBOAUTCS NPU INOMOIIM PELIEHUs CIEAYIOIIHUX TUIOBBIX 3a1a4
10 pa3Jenam:
- YyeHwue o KJIeTKe;
- 3aKOHBI HACJIEICTBEHHOCTH;
- OCHOBBI TEOPUU IBOJIIOIUY;
- OCHOBBI 3KOJIOTUH.

IIpenmeTHble pe3yJIbTaThl

IIo yuebnomy mnpenmery OOIIL.13 buonorus (6a30Bblii ypoBeHb) TpeOOBaHUS K
IIPEeIMETHBIM pPe3yJIbTaTaM OCBOEHHS 0a30BOT0 Kypca JOKHBI OTPaKaTh:

ITP601-chopMUpPOBAaHHOCTh 3HAHUN O MECT€ M POJU OHOJOTHMH B CHCTEME Hay4yHOTO
3HaHUS; QYHKIMOHATBHOW IPaMOTHOCTH YEJIOBEKA JUIS PEIICHHS )KU3HEHHBIX TPo0iIeM;

ITP602-chopMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJCP)KAHHUE OCHOBOMOJATAIOIINX
OMOJIOTUYECKUX TEPMHHOB W TIOHATUN: JKW3Hb, KJIETKAa, TKaHb, OpraH, OPTaHU3M, BHJ,
MOMYJISIIMS, SKOCHCcTeMa, OUoIeHo03, ouocdepa; Metabonn3mM (0OMEH BEIIeCTB U MpEeBpallleHUue
SHEpPIuu), TOMeocTas (CamMoperyisinus), OucuHTe3 Oenka, CTPYKTypHas OpraHH3aIHs >KUBBIX
CUCTEM,  JIUCKPETHOCTh,  CaMOBOCIpOHM3BeleHHE  (PEmpoIyKIus),  HACIEJACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U pa3BUTHE, yPOBHEBAsI OPraHU3alINs;

ITP603-chopMUpOBaHHOCTh YMEHHS pacKpblBaTh COJEP)KaHHE OCHOBOIIOJIAratOIIUX
OMOJIOTUUECKUX TEOPUH W TUIOTE3: KIETOYHOM, XpPOMOCOMHOM, MYyTaIl[MOHHOM, YBOJIOIIMOHHOM,
IIPOUCXOXKACHUS KU3HU U YEJIOBEKA;

ITP604-chopMUpOBaHHOCT, YMEHHUSI PACKPBIBATh OCHOBOIIOJIATaloIIne OUOJIOTHYECKUE
3akoHbl W 3akoHoMepHocTH (I'. Mengens, T. Moprana, H. W. BaBunosa, D.I'exkens, ®
Mironnepa, K. bapa), u uXx npuMeHHUMOCTb K KMBBIM CUCTEMAaM;

ITP605-ipuoOperenne omnbiTa MPUMEHEHHs OCHOBHBIX METOJOB HAy4YHOTO IO3HAHMUA,
UCIOJIb3YEMBIX B OMOJIOTMH: HAOJIOJIEHUS U ONHCAHUS JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3alK ¥ IPOBEIEHUS OMOJIOTNYECKOr0 SKCIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBIBICHUS
3aBUCHUMOCTH MEXIYy HCCIIEIyeMbIMU BEIMYMHAMHU, OOBSCHEHUS MOJIYYEHHBIX pPE3YylbTaTOB U
(bopMyIMpPOBaHUS BBIBOJOB C UCIOIb30BAaHUEM HAYUHBIX TOHATHH, TEOPUN U 3aKOHOB;

ITP606-chopMUPOBAHHOCTh YMEHHMSI BBIIEIATH CYIIECTBEHHbIE IPU3HAKH BUPYCOB,
KJIETOK IPOKApHUOT M DSYKapuOT; OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHM3MOB, BHJIOB,
OHMOreol€eHO30B U JKOCUCTEM; OCOOEHHOCTH IpOILIECCOB OOMEHa BEIIECTB M IPEBpALICHHS
SHEPrUU B KIIETKE, (POTOCHMHTE3a, MJIACTMYECKOIO M JHEPreTHYecKoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHS U PAa3MHOXKEHHS, WHIUBUAYAIBHOIO PpPa3BUTHI
opranu3Ma(oHTOreHe3a), 60pbObI 3a CYyIIECTBOBaHHE, €CTECTBEHHOIO 0TOOpa, BU000pa30BaHus,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpefe OOUTaHMs, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTEHHBIX W3MEHEHUH B DKOCHCTEMAx CBOEM MECTHOCTH, KpPYroBOpoTa BEILECTB H
MpeBpaIIeHNe YHEPTuu B Onocdepe;

ITP607-chopMUpOBaHHOCTh yMEHHUS pemaTb OHOJOIMYEecKHe 3a7ayd, COCTaBIISATH
TFEeHOTUIIMYECKHE CXEMbl CKpEeIIMBaHMS JUJI pPa3HbIX TUIIOB HACJIEJOBAHUS TPU3HAKOB Yy
OpPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA BEUIECTB M HEPIMM B dKOCHCTEMax (LENU NMUTaHUS,
MUIIEBHIE CETH),

I1P608-chopMupoBaHHOCT ~ YMEHHMH  KPUTHYECKH  OLCHMBATh  MH(OPMALHUIO
OMOJIOTMYECKOTO  COJIEp)KaHUs, BKJIIOYAIONIYI0 IICEBAOHAyYHBIE 3HAHHUS U3  PA3IMYHBIX
HMCTOYHHUKOB(CpEACTBA  MaccoBOM  HMH(OpPMAanuy,  HAyYHO-TIOMYJSIPHbIE  MaTepHallbl);
MHTEPIPETUPOBATh ITUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBaHUI B OMOJIOTUH, MEAMIIUHE,



OMOTEXHOJIOTHH; paccMaTpuBaTh TIJIO0AIBHBIE HKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH IO OTHOLLIEHHUIO K HUM COOCTBEHHYIO IIO3ULIUIO;

ITP609-chopMUpPOBAaHHOCTh YMEHHI CO31aBaTh COOCTBEHHBIC MHCHMECHHBIE U YCTHBIC
COOOLIEHNsI Ha OCHOBE OHMOJOrMuyeckoi HMH(pOpMALMKU U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO
MCTOJIb30BATh MOHATHIHBIN anmapar OMOJI0Tuu;

ITP610-chopMUpOBaHHOCT, YMEHHSI NMPUMEHATHh IMOJYYCHHBIC 3HAHHS JUISI OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBJICHUM, IS IPUHATHUS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
AKH3HU C LIeNbI0 00ecredeHus: 6e301acCHOCTH CBOETO 370POBbs U 3/10POBbs OKPYXKAIOIUX JIFOJEH,
COONIIOZICHHUST 3/I0pOBOTO  00pasza KHW3HH, HOPM TPaMOTHOTO IIOBEIEHUS B OKPYXKAIOUICH
IIPUPOJHON cpeze; NMOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTUKEHUM COBPEMEHHOMN
Ouosiorun u OMOTEXHOJIOTUH IS panroHaIBLHOIO IPUPOIONOIb30BAHNUS;



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O IPEAMETA

Konanl
HanmeHnoBanue pa3aeJioB Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aALMU AeATEIbHOCTH O0bem pe3y.IbTaToB
U TeM o0yuaromuxcs 4acoB
¥ ocsoenus OOII
1 2 3 4
Paszgea 1. KiteTka - cTpyKTYpPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOTO 18
Conep:xanue yueOHOro MaTepuaJia 2 JIP 09
JIP10
Jlexuust Nel. CoBpeMeHHBIE OTpaciy OMOJOTHYECKUX 3HaHUH. CBsI3b OMOJIOTHH C 2 JIP11
IpYrMMH HayKaMu: Ouoxumusi, Ouodusuka, OuoHuka, renoreorpadus u ap. Poib MPOS
Tema 1.1. BHOJIOrHS KaK 1 MeCcTO OHooruu B OPMHUPOBAHUHN COBPEMECHHON HAYYHOW KapTHHBI MUPA. MP09
nayka. O6mast YpOBHU OpraHu3aliu KuBoi marepun. O0IIas XapakTepUCTHKA KU3HH, CBOICTBA MP10
XApaKTepPUCTHKA KI3HI. PKUBBIX CUCTEM. XMMUYECKUM COCTaB KIIETOK. MP11
MP12
JleMoHcTpanuu. brojornyeckrue CUCTEMBI pa3HOTO YPOBHS: KJIETKa, OPraHU3M, MP18
MOMYJISIIINSL, SKOCUCTeMa, Orocdepa kak mpenmMeT uzyudenus ouosiorun. L{apcrsa TIP608
PKMBOW TIPUPOJIBIL. T1P609
Copepxxanue yueOHOro MmaTepuasa 6 JIPO1
. JIP02
Jlexnusa Ne2. Knerounas reopust (T.11IBann, [llnetinen, P. Bupxo). OcHOBHBIE 2 JIPO3
MOJIOKEHHUSI COBPEMEHHOM KJIETOUHOM Teopuu. THUIBI KIIETOYHOU OpraHu3aluu: TIPO4
MPOKAPUOTUUYECKHUI U yKapuoTHUecKuil. OHOKJIETOYHbIE U MHOTOKJIETOYHBIE TIPO5
Tema 1.2. CTpykTypHO- oprann3mbl. CTpOEHUE MPOKAPUOTUYECKOHN KIIETKU. CTpOCHHE 3YKapUOTHYECKOM JIPO7
GyHKUIHOHAIBHAS kieTku. Hexnerounsie popmbl KU3HU (BUPYCHI U OakTepuodaru). XKu3Hb u JIPOS
OpraHu3anus KJIeToK Hay4yHas JeATeIbHOCTh MepBOOTKpbIBaTeNs BUpycoB [[.11 IBaHOBCKOTO. JIP10
Jlemonctpauuu. [loprper [.W. IBanoBckoro. Pucynku: Bupyc tabaunoit ﬁl;l()ll
Mo3anku. CxemaTudeckoe n3oopaxkenue (ara.
MPO02
[IproOpereHne oOmbITa MPUMEHEHUS TEXHUKU MUKPOCKOIIUPOBAHUS  TIPH 2 MP06




BBITTOJTHCHUHU ITPAKTHUYCCKUX pa60T.

MP09

[IpakTudeckoe 3ansaTue Nel. «CTtpoeHue KIETKH (pacTeHHUs, KUBOTHBIC, TPUOBI) MP11

W KJIETOYHBIE BKJIIOYEHHUs (Kpaxmal, KapOTHHOMJbI, XpoMoIutacTel)». Iloaroroska MP18

MUKPOTIPENapaToB, HAOIIOIEHHUE C IMOMOIIBI0 MUKPOCKOIA, BBISIBICHUE DPA3THMUUN I1P602

M3y4aeMbIMH 00BEKTaMH, (POPMYJIMPOBAHNE BHIBOJIOB. I1P603

I1P606

[IpakTuyeckoe 3ansatueNe2. BupycHble u OakrepuaibHbie 3a0oneBanus. Oomue [IP610

MPUHIIUITBI MCTIOIBb30BaHMSI JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MpPUMEHEHUS

aHTUOMOTHKOB. [IpencraBieHue yCTHBIX  COOOIIEHHMH €  Mpe3eHTalueH,

[OATOTOBJICHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX IPENOJaBaATEIEM

Conepsxanne y4eGHOro MaTepualia JIP09

JIP11

Jlekumsa Ne 3. XpomocomHas Teopust T. Moprana. JKu3Hp 1 Hay4dHas MPO5

NMesTeNIbHOCTh ~ aMEepPUKAaHCKOro aMmOpuonora, reHeTuka Tomaca Moprana. MP06

CTpoeHue XpOMOCOM. XPOMOCOMHBIM HA0Op KIJIETOK, TOMOJOTHYHBIE U MPOS8

HErOMOJIOTUYHBIE ~ XPOMOCOMBI,  TalUIOWJHBIA W JUIUIOMAHBIA  Habop. MP18
Tema 1.3. CTpyKTYpHO Hyxkneunossie kucnorsl: JJHK, PHK, HAaXOXKJIECHUE B KJIIETKE, UX CTPOCHUE U I11P603
(DYHKIHOHATHHbIC dbyukun. MaTtpuyHbie TPOLIECChl B KIIETKE:  perlIuKaliis, OouocuHTe3 Oerka, [1P604
$aKTOPBI HAC/IECTBEH- penapanus. ['eneTnueckuii Koa 1 ero CBOMCTBA. T1P007
HOCTH. JlemoncTpanuun. Potorpaduu cxem CTpoeHUs xpomocom. Tabnuria

TEHETUYECKOTO KOJa.

[IpakTuyeckoe 3anaTue Ne3. Pemienne 3a7a4 Ha onpeneneHue

MOCJIEIOBATEILHOCTH HYKJIEOTHUIOB, aMUHOKHCIIOT B HOPME M Ha OTPECIICHHE

MOCJIEI0BATEIbHOCTH HYKJIEOTHUI0B, aMUHOKHUCIIOT, B CITy4ae U3MEHEHUs

rnocieaoBaTenbHoCcTH HykieoTuaoB JIHK.

Conep:xanue yueOHOTro MaTepuaJia JIP11
Tema 1.4. O0MeH BenecTB MPOS
W npeBpalleHne JHEPruu Jlexuusa Ned. [Torarne MeTabomn3M. ACCUMUIISIIINA U TUCCUMIIALINAS - BE MP10
B KJIETKE. CTOpPOHBI MeTa0onu3Ma. Tumsl 0OMeHa BEIIeCTB: aBTOTPOQHBIN U TeTepoTPOdHEIH, [1P609

adpOOHBIN 1 aHadpoOHBIN. [TnacTudeckuit oomeH. @oTocuHTE3. XEMOCHHTES.




JlemoncTpanuu. Cxema ¢orocunTeda. CXxeMbl DJHEPreTHYECKOro OOMEHa H
OnocuHTEe3a OeKa.

JlemoncTpanuu. OOpa3oBaHHe MMOJIOBBIX KJIETOK. Buibl 6ecnosoro u mogoBoro

Conep:kaHue y4eOHOT0 MaTepuaJia 4 JIP11
. JIP16
Jlekumss  NeS. Knerouneli 1uki, ero mnepuoasl. MwWTO3, €ro cragud | 2 MPOS
Tema 1.5. JKu3HeHHBINH [IPOUCXOISIIINE poLiecChl. buonornueckoe 3HaueHue muTo3a. Melo3 u ero MP09
MUKJ  KJeTku. Mwuro3. [craauu. [loBenenue xpomocom B menose. KpoccuHroep. bHOIOrHYECKHl CMBICT MP13
Meiio3. Melo3a.
I1P608
[lemoncTpanun. Pucynku: «/lenenue knerkm», «Cxema wmuto3a», «Dassbl TTP609
Mero3a», « Cxema KpOCCHHTOBEpay. [1P610
KontpoabHnas padora Nel |[«MoJieKyJIsIpHBIA YPOBEHb OPraHU3ALMHU KMBOT0» 2
Pasnen 2. Ctpoenue u QyHKUMH OpraHusma. 22
Conep:xxanue yueOHOro MaTepuaJia 2 JIP0O9
JIP10
Jleknusi Ne 6. MHOrokieToyHbsle OpraHu3Mbl. B3anMOCBSI3b OpraHOB U CHCTEMBI 2 MPO4
Tema 2.1 CTpoeHue [OpraHoB B MHOTIOKJIETOYHOM opraHuzme. ['omeocra3 opraHumsmMa U €ro MPO5
OpraHm3ma. MO/1/IepKaHUE B MIPOLIECCE KUZHEAESITEIBHOCTH. MP09
JlemoncTpauuu. Pucynku: «B3auMocBs3b OpraHoB pacteHui», «Cucrema I1P603
OpraHOB YeJIOBEKa», «bHOXMMUYECKUI MEXaHU3M MOJAEPKaHUsI TOMEOCTA3ay. [1P605
Conep:xanue yueOHOTro MaTepuaJia 2 JIPO3
JIP10
Jleknusi  Ne7. @opMbl pa3MHOXKEHHs OpraHu3MoB. becrnonoe u  1mosioBoe 2 P11
pasMHOXkeHHe. Buael  Oecmomoro  pasmHoxeHus. [lomoBoe  pa3MHOKeHUE
Tema 2.2. ®opmbl MPO1
['amerorene3 y KuBOTHBIX. CnepmartoreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
Pa3MHOKEHUS MP04
ODLAHHEMOB kietok. OmnogorBopenue. JKu3Hb W HaydyHas J€ATE€IbHOCTh T€HETUKA U MPO5
P ’ bmOpuosnora b. JI.  AcraypoBa. KioHupoBaHue >KMBOTHBIX (TIpOOIEMBI MPOG
KJIOHUPOBAHUS YEJIOBEKA).
p ) MPO07
I1P601




Pa3sMHOXKCHHA. MHOFOO6paBI/IC OpPraHnu3MoB. OCHOBHBIE 3Tarbl KJIOHUPOBAHUA

I1P603

PKMBOTHBIX. I1P605
Conep:kaHue y4eOHOT0 MaTepuaJia JIPO8
JIPO9
Jleknuss Ne8. MuauBuayanbHOE pa3BUTHE OpPraHM3MOB. OMOpUOTEHE3 U €ro JIP10
ctaguu. [loctomOpuoHanbHblid Tiepuoa. CTaauu MOCTIMOPHUOHATIBLHOTO PAa3BUTHS Y MPO1
PKHBOTHBIX M 4enoBeka. IIpsiMmoe U HemnpsMm BUTHE. buojornyeck TapeHHU
Tema 2.3. OnTorenes 0 enoseka. [Ipsmoe ernpsAMoe pas e OJIOTUYECKOE CTapeHUE MPO2
pacTeHuil, ’KUBOTHBIX U 11 CMEPTD. MPO03
"e10Beka JlemoHcTpanuu. VHIuBuAYyanbHOE pa3BUTHE OpraHu3Ma. JDMOPHOHAIBHBIA HTall ﬁggg
OHTOTeHe3a. THITb TOCTAMOPHUOHAIBHOTO PA3BUTHSI OPTaHU3MOB. MP13
[IpakTuyeckoe 3ausitue Ned, OCHOBHBIC CTaUUd SMOPUOHAIBHOTO pPAa3BUTHS MP15
opranusma. [loctaMOproOHAIEHOE Pa3BHUTHE. 11P607
Conep:xanue yueOHOro MaTepuaJia JIP10
JIP11
Jlekumsa Ne9. OcHOBHbIE MOHSTUS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHUs MPO1
ramer. 3akoHbl [. Menpaens (MOHOTHOPHIHOE W TOTUTHOPHIHOE CKpEIIMBAHHE). MPO02
BzanMoieiicTBHE TeHOB. MPO4
MP18
Tema 2.4. JlemoncTpauuu. Pucynku:» [luTonoruyeckne OCHOBBI ~ MOHOTHOPHIHOTO TIPG02
3akoHOMepHOCTH CKpemuBaHus», «(Cxema HacleAOBaHWs MpPU3HAKA B  CIIy4ae HEMOJIHOrO [IP604
HacJea0BaHUS. JTOMUHHPOBAHUA). Cxema HaCJICJOBaHUA IMMPU3HAKOB IIpHU I[I/IFI/I6pI/I)1HOM TIP607
CKpPELIMBAaHUH. [IP608
I[IpakTnyeckoe 3ansaiTMe NeS. PemeHune 3a7ay Ha ONPEACIICHUE BEPOSTHOCTH
BO3HUKHOBEHHUSI HACIEACTBEHHBIX MPHU3HAKOB IMPU MOHO-, JH-, MOJTUTHOPUIHOM,
QHATM3UPYIONIEM U HEMOJHOM JOMHUHUPOBAHMH CKpemmBaHusx. CocTaBieHHE
TEHOTUITMYECKUX CXEM CKpPEILMBaHUI.
Conep:xanue yueOHOTro MaTepuaJia JIP0O9
Tema 2.5.CuenjieHHoe JIP10
HacJIeJ0BAHME PH3HAKOB. Jleknusi  Nel0.3akonsr T. Moprana. CuemieHHOEe HacjeAOBaHUE T'E€HOB, MPO1

HApYIICHUEC CHCIIJICHUA. HaCJ'IeJIOBaHI/Ie IMPU3HAKOB CHCIVICHHBIX C ITOJIOM.




JlemoncTpamuu. Tabmuna CuerieHHOe HaclieJ0BaHUE. MPO03
MPO5
MP13
I[IpakTuyeckoe 3anaTHeNe6. PemieHue 3agau Ha OIpeAeliCHHE BEPOATHOCTHU MP14
BO3SHUKHOBEHMSI HACJICJICTBEHHBIX MPHU3HAKOB MPHU CLEIUVICHHOM HAcJeI0BaHUU. MP16
CocraBiieHHE TEHOTUITMYECKUX CXEM CKPEILMBAHMUS. MPI8
[1P604
ITP608
Conep:xanue yueOHOro MaTepuaJia JIPO3
JIP0O4
Jlexknusa Nell.M3meHUMBOCTh TPU3HAKOB. Buabl M3MEHUMBOCTU: HACJECACTBEHHAs JIPOS
M HEHACJICJACTBEHHas. 3aKOH TOMOJIOTHYECKUX PSIJAOB B  HACIEICTBEHHOMU JIP09
n3meHunBoct (H.W. BaBuiioB). MyranuonHas Teopusi HM3MEHUYUBOCTU. Bujbl JIP10
Tema 2.6. MyTalluii W M[pUYUHBI BO3HUKHOBeHMs. Kapuotun uenoBexka HacnenacTBeHHble JIP11
3aKOHOMEPHOCTH 3a00eBaHUsl 4YeJOBeKa. DBOJIE3HM C HACIEICTBEHHOW IIPEIpacIoyioKEHHOCTHIO. MPO04
M3MEHYHBOCTH. 3HaYCHHE MEIUIIMHCKOW TEHETHKW B MPEAOTBPAIICHUU M JICYCHHUH TE€HETHYECKUX MPOS
3a00JIeBaHUI YeIOBEKa. IIP603
ITP605
IIpakTuyeckoe 3ansaTue Ne7.PemieHue 3a1a4 Ha ONpENEICHUE TUIIA MYTAllUU MPU IP607
repefave HaCJIEACTBEHHBIX MPU3HAKOB, COCTABJIEHUE TEHOTUIIMYECKHX CXEM
CKpEIIMBaHMUS.
KontpoabHas padora Ne2 |«Ctpoenne 1 QyHKIMHU OPraHU3Ma)
Pasnen 3. Teopusi 3BoJ1ronnu
Conep:xanue yueOHOro MaTepuaJia JIPO1
JIP0O9
Jleknusi Nel2.Ilepsoie sBomonmonnsie koHuenuuu (K. b. Jlamapka, XK. JL JIP10
Tema 3.1. Uctopust brodhdon). OBomonmonnas Teopus Y. JlapBuna. CuHTEeTHUECKas TEOpHS MPO1
IBOTIONHOHHOIO yIEHU. HBOJIIOIIMU U €€ OCHOBHBIE MOJIOKEHUSI. MUKPOIBOIIIOIHSI. [Monynsauus xkak MPO2
MuKpodBoTIOLIL. HIIeMEHTapHas €IMHMIIA dBOTIONHH. | eHeTHYecKue OCHOBEI DBOJIIOIIHH. MPO3
OneMeHTapHble (aKTOphl HBOMOUMUA. EcCTeCTBEHHBIH OTOOp - HAMpPaBISAIOIMINN MPO04

dakrop sBosonMu. BunoobpazoBanue Kak pe3yabTaT MUKPOIBOIIOIHH.




MP12

[IpaBuno muaumyma 0. JIubuxa. 3axon Tonepantaoctu B. lllendopaa.

I1P603
JlemoncTpanuu. Kpurepun Buna. CTpykTypa NONyJISLHH. IP605
I1P609
Coaep:xanue yueOHOro MaTepHaJia 2 JIPO3
JIP09
JlekumaNel3.  Makpossomouusa. @DopMbl W OCHOBHBIE  HalpaBICHUS 2 JIP11
Tema 3.2. Maxpossomo- makposBomtoruu  (A. H. CesepuoB). Ilytu goctuxkeHuss OHOIOTHMYECKOTO MPO03
uust. BosHUKHOBEHHE H nporpecca. CoxpaHenue OuopasHooOpasus Ha 3emsie. [HWHore3sl W TEOpUHU MPO5
PASBUTHE JKUIHH HA BO3HUKHOBEHHUs XU3HU Ha 3emue. [losiBieHHe MepBBIX KIETOK U WX SBOJIOIUS. T1P607
Seme. [Ipokapuotrel M 3SykapuoThl. [IpoucxoXxaeHHe MHOTOKJIETOYHBIX OpPraHU3MOB. TIP609
BO3HUKHOBEHHE OCHOBHBIX IAPCTB JYKAPHOT. AHANU3 M OIEHKA pa3IMYHBIX
CUIIOTE3 MIPOUCXOXKACHUS KUZHU.
Coaep:xanue yueOHOro MaTepuaJia 2 JIP0O9
JIP10
Jlekumsa  Nel4. Amdrtpomonorus - Hayka o denoBeke. (CucremaTudeckoe 2 P11
MoJIOKeHHe YenoBeka. CXOJCTBO M OTIMYHME YelOBeKa C XKMUBOTHBIMH. OCHOBHBIE MPO1
Tema 3.3. Ilpoucxoxkaenne [CTaAUM aHTPOIIOTeHe3a. DBOJNIIOLMS COBPEMEHHOTO 4ejoBeKa. UesloBeueckue pachl MPO2
yeJI0BEKA - AHTPONOreHe3. |[M WX E€IMHCTBO. BpemMs W TyTH paccelieHusT dYeloBeKa 10 IUIaHETe. MPO3
[Tprcnoco0IeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHUIM CPE/IbL. MPO4
JlemoHcTpanu. YepThl CXOACTBA W Pa3iMuMsl YEIOBEKAa M >KUBOTHBIX. YepTsl I1P603
CXO/ICTBA YEJIOBEKA U IPUMATOB. [1P605
Pasnesn 4. Jxonorus 20
Conep:xanue yueOHOTro MaTepuaJia 2 JIP09
JIP12
Tenad. 1. OKoTOrIeckIe Jleknusi Ne 15. Cpenpl oOuTaHWs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAS, 2 JIP13
MOYBEHHAs, BHYTpUOpraHu3MeHHas. ®OU3NKO-XMUMHUYECKHEe OCOOEHHOCTH cpen JIP15
L e L opranu3MoB [IpucrocoOneHnss OpraHu3MOB K JKU3HU B PasHBIX cpenax. MP04
[Tonsitue skonormueckoro ¢akropa. Knaccudukanus skogoruyeckux ¢GaxTopoB. MPO5




MPO06

JleMoOHCTpaIUH. DKOJIOTUYECKHE (PAKTOPHI U UX BIMSHUE HA OPTAaHU3MBI. MP18
I1P605
Conep:kaHue y4eOHOT0 MaTepuaJia
JIP09
Jlexnus Ne 16. Dkojoruyeckas xapakTepUCTHUKA BUIA U MOMYJISLIUH. JIP10
JKOJIOTHYECKasi HUIA BUAA. DKOJOTHYECKHE XapaKTePUCTUKHU MOMYIISALUU. JIP11
Coo0riecTBa 1 9KOCUCTEMBI. broiieHo3 u ero cTpykrypa. CBs3u MEXIy JIP12
OopraHu3MamMu B OUOIIEHO3€: KOHKYPEHIIHS, CHMONO03, XUIIIHUYECTBO, TApa3UTU3M. JIP14
CTpYyKTYpHBIE KOMIIOHEHTBI SKOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTBI, PSTYIICHTHI. MP 02
KpyroBopoT BelIeCcTB U MOTOK HEPTUHU B dKocucTeMe. Tpoduueckue ypoBHHU. MP 03
MP04
Tema 4.2. Ilonyasumus, [IpakTuyeckoe 3ausaTue Ne§. Tpodudueckue nenu u cetu. OCHOBHBIC MTOKA3aTeIN MPO5
C0001IeCTBA, PKOCHCTEMBI  PKOcHcTeMbl. broMacca 1 npoaykius, IKOJIOrHuecKrue MTUpaMuIbl Yrced, MPO6
OroMacchel 1 dHeprun. [IpaBmiio mupaMusl SHEPTHH. MP09
" MP10
[IpakTuyeckoe 3ansaTue Ne9.Perenre npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX IIP60S
3a/laHNH 1O NEPEHOCY BEIIECTBA 1 OHEPIMH B OKOCHCTEMAX C COCTABICHAEM IP610
TpouuecKuX 1enen u nupaMu OMoOMacchl U SHEPTUH.
JleMoHcTpanuu.  MeXBUIOBBIE B3aUMOOTHOIIIEHUS: KOHKYPEHIUs, CHMOHO3,
XUIIHUYECTBO, Tapa3uTu3M. [IuieBsie enu 1 cetu B OMOLEeH03€. DKOJIOTUYECKUE
nupaMuibl. CXeMbI 9KOCUCTEMBI.
Conep:xanue yueOHOTro MaTepuaJia JIP09
JIP12
Jleknusi Nel7.buochepa - xuBas obomouka 3emnu. PazBuTue mnpenactaBieHUN o JIP14
Tema 4.3. Buocdepa- ounocthepe B Tpynax B. W. Bepnanckoro. Obnactu Ouocdepbl u €€ KOMIOHEHTHI. JIP15
ro0aJIbHas PKuBoe BemecTBo Omocepbl U ero (GyHKIUUA. 3aKOHOMEPHOCTH CYIIECTBOBAHUS MPO2
KOJIOTHYeCKasi CHCTeMA ouoctepsl.  OcoOeHHocTH  Ouocdepbl  Kak  MIOOATBHOM  DKOCHCTEMBI. MPO3
JlnHamuueckoe paBHOBECHE B Onocepe. KpyroBopoTs! BemiecTs u MPO5
OMOreOXMMHYECKHE  [UKIBL. [ J700albHBIE  DKOJOTHYECKHE  TPOOJIEMBI MP12

COBPEMEHHOCTH.




JlemoHcTpanuu. KpyroBopoT BelecTB U MpeBpalleHne 3HEPrUH B SKOCUCTEME.

I1P605

buocdepa. I1P606
Coaep:xanue yueOHOTro MaTepHaJia JIPO8
JIP12

Jlexknust Nel8. AnTpomnoreHHsle BO3ZeicTBUSI Ha Ouocdepy. 3arps3HeHuss Kak BHI JIP13

QHTPOIIOI€HHOI'0 BO3JIEMCTBUS. AHTPOIIOT€HHbIE BO3JEHCTBHS Ha arMocdepy. JIP14

BoszneiictBuss Ha rtuapocdepy. BoszaeiictBus Ha smrocdepy. AHTPONOTEHHBIE MPO1

BO3/JCICTBUS Ha OMOTHYECKHE cCooOlecTBa. YTIIyOJIEHHO H3Y4yarOTCs OTXOJBI, MPO02
Tema 4.4. Bausinue CBSI3aHHBIE C ONPENEIEHHON podeccreil/cnennaibHOCThIO. MPO3
AHTPONOreHHBIX ak- [1P601
TOpoB Ha Guocdepy. IIpakTuyeckoe 3ansaTtueNe 10. «Otxomel mpousBoAcTBay. B TOoM uymcie IP606

poeCCHOHATLHO-OPUEHTUPOBAHHOE ~ COJEP)KAHUE  NPAKTHUUYECKOro  3aHsATUS

[TpakTrueckoe 3ansaTHE «OTXO0/bI IPOU3BOJICTBAY. Ha ocnoBe ¢enepanbHOro

KJIacCU(PUKALMOHHOTO KaTajora OTXOJOB OINpPENENsATh KJIacc OMAacCHOCTH OTXO/IO0B;

arperatHoe CcocCTosiHHE U (usnmdeckyro (opMy OTXOAOB, OOpa3yroOIIUXCS Ha

pabouemM MecTe/ Ha JTamax MPOU3BOJACTBA, CBSI3aHHbBIE C  OIpeIeIEHHON

npogeccueil/cnenanrbHOCThIO

Coaep:xanue yueOHOro MaTepuaJia JIPO1

JIP02

Jleknua Ne 19. 3nmopoBbe u ero cocrasisirome. DakTopbl, MONOKHUTENBHO HU JIP11

OTPHULIATENIBHO, BIUSIOIIME HAa OpraHu3M denoBeka. IIpo0neMa TEXHOIEHHBIX JIP12

BO3/CUCTBUII Ha 3/10pOBbE YelloBeKa (JIEKTPOMArHUTHbIE MOJs, ObITOBas XUMHUS, JIP13

N30BITOYHBIE IYMbI, pajvanuss M T. I). Ajanrtanus OpraHusMa 4YelloBeKa K JIP14
Temad4.5.Bansnne dakTopam  okpyxaromed cpeabl. IlpuHiunsl  GpopMHpOBaHUS  3]I0POBHE MPO02
COLMAJILHO- cOeperatomiero noseneHus. dGusnyeckas aKTUBHOCTb M 3/10poBbe. broxumuueckue IIP601
HKOJOrHYecKHX GaKTOPOB [ACIIEKTHI PAIIMOHATIBHOIO IIMTaHMA. IIP605
Ha 3/10pPOBbe Yel0BeKa I1P607

IIpakTuyeckoe 3ansitue Nell. Ha BbIOOp IP609

1. IIpakTHyeckoe 3ansiTHE «YMCTBEHHAast pab0TOCIOCOOHOCTHY. OBNaieHue IP610

METOJaMU  OTpEAENieHUs]  MOoKa3zareiled yMCTBEHHOH paboToCrnocoOHOCTH,
OOBSICHEHHE  TOJIyYEHHBIX  pe3yabTaToB M (OpMyIupOBaHHE  BBIBOJOB
(MMCbMEHHO) C UCTIOJIb30BAaHUEM HAYUHBIX MMOHATHIH, TEOPUI U 3aKOHOB.

2. IIpakTunyeckoe 3ansiTue. «BiusHue abMoTHYECKUX (PaKTOPOB Ha YEIOBEKa




(HM3KHE U BBICOKUE TeMIIepaTyphbl)». M3yueHne MexaHu3MOB aJanTaluu
OpraHu3Ma 4eloBeKa K HU3KUM M BBICOKUM TeMIIEpaTypaM U 00bsICHEHHE
MOJYYCHHBIX pPE3yJIbTaToB, (OPMYIMPOBAHHWE BBIBOAOB (ITUCBMEHHO) C
MCIIO0JIb30BAHUEM HAayUYHBIX ITOHATUH, TEOPUM U 3aKOHOB C ITPO(ECCHOHAIBHO-
OPUEHTHPOBAHHBIM  coJepXaHueM. B  Tom uumcie  npodeccnoHaIbHO-
OPUEHTUPOBAHHOE COJIEPKAHUE IIPAKTUYECKOTO 3aHATUA. B KauecTBe TpUIrepos
CHIDKAIOIIUX pab0TOCIOCOOHOCTh MCIIOIb30BaTh YCIOBUS OCYILIECTBICHHUS
npodeCCHOHATBLHOM NeATENbHOCTH: IIIyM, TEMIepaTypa, Gpu3ndeckas Harpyska u

T.]I.

MUIIEBBIX OMOTEXHOJIOTHHN. 3alnTa Keiica: IPeICTaBICHUE PE3yIbTaTOB PEIICHUS
KeliCOB (BBICTYIIJICHUE C MTPE3CHTAIIHEH ).

B ToM udncne npodeccrnoHaabHO-OPUEHTUPOBAHHOE COJIEPKaHUE TPAKTUYECKOTO
BaHITHSL.

[Ipumeuyanue. Tema 5.1.0053aTenbHa JUIsl U3YUEHUS CTYJIEHTaMHU BCEX
npodeccuit/ cnenuanabHOCTEH.

KontpoabHas padoraNe 3. |«Teopernueckue acreKTbl IKOJIOTHID) 2

[IpodeccnoHATBbHO-OPHEHTHPOBAHHOE COACPKAHME MPUKJIIATHOTO MOAYJIs 12

Paszaen 5. Buosiorus B :xKu3HM. 12
Conep:xxanue yueOHOro MaTepuaJia 4 JIP10

JIP11

IIpakTyeckoe 3anaTue Ne 12. bruoTexHONOrMs Kak HaykKa U IPOU3BOJCTBO. MPO03
OCHOBHBIE HaNpaBJICHUS] COBPEMEHHON OMOTEXHOIOTHHU. MeTOo 1l OMOTEXHOIOTHH. MP04
OOBEKThl OMOTEXHOJIOTMU. DTHKA OMOTEXHOJIOTUUECKUX U TE€HETUYECKHX 5 MPO5
HKCIIepUMEHTOB. [IpaBuia noucka u aHanmsa OMO3KOIOTMUYECKON HHPOPMAIIUHU U3 MPOS
pa3sHBIX HCTOYHHUKOB (HayyHasi U yueOHO-Hay4yHasi, CpeJICTBa MAaCCOBOM MP18
nH(popManuu, cetb UHTEepHET u apyrue. IIP601

TemaS.1.buorexHosiornu B . I1P605
[IpakTuyeckoe 3anaTue Nel3. Keiicbl Ha aHanu3 HHGOPMAIUU O HAYUHBIX

PKM3HU KaKI0r0. . .

e TOCTHXKEHUSX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH, KIIETOYHOM HHKEHEPHUH, 9




Coaep:xanue yueOHOTro MaTepuaJia 2 JIP02
JIP06
[IpakTuyeckoe 3anaTueNe 14, Pa3Butre npoMbIIUICHHOW OMOTEXHOJIOTHH U €& MP03
Tema 5.2.1. NpPUMEHEHHE B )KU3HU YEJIOBEKa, MOMCK M aHAJIN3 UHPOPMALIUU U3 Pa3THYHBIX MPO4
buorexnonornu B MCTOYHUKOB(HAay4Hast U yueOHO-HayuyHas JIUTepaTypa, CpeicTBa MacCOBOM 5 MPOB
IPOMBIILICHHOCTH uHpopmanuu, cetb MHTepHeT u apyrue). Keiicel Ha ananu3 naopMaum o MP11
Pa3sBUTHH NPOMBIIIICHHON OMOTeXHOI0ruM (10 rpynnam). 3amura Keifca: MP12
[IpencraBieHye pe3yabTaTOB pEIICHUs KEMCOB(BBICTYIUIEHUE C IPE3EHTaLEN ) gﬁgg;
OcHoBHOe coep:xkaHue Y4eOHOI0 MaTepHaJia 2 JIPOS
JIP13
[IpakTHueckoe 3ansaTHeNe 15. DTHUECKUe aCIEKThl pa3BUTUS OUOTEXHOJIOTUH U MPO01
Tema 5.2.2.ConmansHo- [IPUMEHEHNE UX B KU3HU YEJIOBEKA, IOMCK U aHaJIM3 UH(OPMALUK U3 pa3IMYHbIX MP04
zanecmle ACHEKTRI MCTOYHUKOB(HAay4Hast U yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MacCOBOM 9 MP05
HOTEXHOIOTHH uHpopmanuu, cetb MHTepHeT 1 Apyrue). Keiicel Ha ananu3 uaopMan 0o MPOB
HTUYECKHUX acleKTax pa3BUTHsI OMOTEXHOJOTHI(Io rpymnnam) 3amnmra Keca: MP15
[IpencraBieHne pe3yibTaTOB pEIIeHUs KeMCOB(BBICTYIUIEHHE C MPE3eHTaLneEN ) 11_\1/;’1)61071
Conep:xanue yueOHOIro MaTepuaJia 4 JIP11
MPO02
IIpakTuyeckoe 3ausitTueNel6. PaszButue OHOTEXHOJOTUH C TPUMEHEHUEM MPO4
TEXHUUECKUX cucteM (OWouHxkeHepus, OuouHdopmaruka, OHOHUKA) U HX MPO5
TemaS.2.3.buorexnosno- [PUMEHEHUE B >KM3HU 4YEJIOBEKa, MOMCK M aHaiu3 HMHGOpPMAaLUU W3 PA3INYHBIX 2 MPO09
MM ¥ TeXHUYeCKue MCTOYHUKOB(HayuyHass U y4yeOHO-Hay4yHas JUTepaTypa, CpelacTBa MacCOBOM I1P605
CHCTEMBI. uH(popMaluu, cetb MurepHer u npyrue). Keiicel Ha aHanu3 wuHdopmaruu o6 1P607
HTUYECKHUX acleKTaX Pa3BUTHsI OMOTEXHOJIOTHI(IIO TpyIIam)
IIpakTnyeckoe 3ansiTueNel7. 3ammura keiica: [IpencraBienue pe3yabTaToB 9
peleHns KelCoB(BBICTYIJICHHUE C MPE3EHTALUEH )
IIpomexyTOYHASI aTTECTALMA
Bcero 78




4 YCJIOBUMSA PEAJIM3AIUU ITPOI'PAMMBI YYEBHOI'O ITPEJMETA

4.1 MarepuajibHO-TeXHHYECKOe o0ecriedeHmne

Jlna peanu3zanuu nporpaMMbl y4eOHOTO IpeMeTa MPeAYCMOTPEHO HAIMYHUE CIIETYIOIINX
CHeIHalIbHbIX TOMEIEHHI:
Kabuner Obuonoruu
OcHoBHOe oOopynoBanue: Jlocka moakaTHas; MyiabTUMEIUUHBIN KOMIUIEKT (mpoektop Casio
XJ-V2, skpan Lumien Eco Picture); [laptel ydenndeckue nBoiiHble; CTON mpemnojaBaTes;
Crynbs.
[Tporpammuoe obecneuenue: 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 NudopmanuoHHoe odecrieyeHHe peain3alii MpPorpaMmmbl

s peanmuzanMyd  TporpamMMbl - ydeOHOTO TpeaMmera OuOmmoteunsiidi ¢onx BBIY
YKOMIUICKTOBAH IMEYaTHBIMU U 3JICKTPOHHBIMU U3JaHUSIMHU.

OOyuaromuecs: M3 4YUCIAa WHBAIMAOB U JIUI C OrPaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbSI OOECIICUCHBI MEYaTHBIMU U (WJIM) DIIEKTPOHHBIMH O0Opa30BaTEeIbHBIMH PECypcaMu B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHUSIM MX 37J0POBbSI.

OcHoBHasi iMTEeparypa
1. [Maceunuk B.B., Kamenckmit A. A., Py6bmos A. M., llsenor I'. I'., I'anontok 3. T.
buonorus: yueOnuk 11 kmacca (6a30Bblii ypoBeHb). - MockBa: M3garensctBo «lIpocBemienue,
2023.
2. TepemoB A. B., IlerpocoBa P. A. buonorus. buonornueckue cucteMbl U TPOIIECCHI:
yuebHuk 11 knacc. ba3oBblit 1 yrinyOneHHsii ypoBHH. - MockBa: M3natensctBo «BJIAZIOCH,
2020.

3. Jlanmmkas, T. B. buomorns. Tectsl : ydueOHOe TocoOHME JUISI  CPETHETO
npodeccuonansHoro obpazosanus / T. B. Jlanunkas. — Mocksa : M3garensctBo FOpaiit, 2023.
— 40 c. — (IIpodeccuonanproe obOpazoBanme). — ISBN 978-5-534-14157-3. — URL :

https://urait.ru/bcode/519715

4. buonorus. ba3zoBslit u yriyoneHHbii ypoBau: 10—11 kaccel : yueOHUK AJ1s1 CpEIHEr0
obmero oopazosanus / B. H. Speirun [u np.] ; mox obmeit penakimeit B. H. fAperuna. — 2-¢
u3[., nepepad. u non. — Mocksa : U3natensctBo FOpaidt, 2023. — 380 c. —
(O6meobpazoBarenpHbiid muKT). — ISBN 978-5-534-16228-8. — TekcT : 2JIeKTpOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

5. buonorusi: yueOHUK M MPaKTUKYM JUIsl CpeiHEro npodeccroHalibHOro odpasosanus / B.
H. Spsirun [u ap.] ; nox penakuueit B. H. Spbiruna. — 2-e uzn. — Mocksa : MznatenscTBo
Opaiit, 2020. — 378 c. — Texkcer : anextponnsnd / O3BC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450740

6. [lomoJHUTEbHAA JIUTEPATypa

1. benses J.K., Hemmmmr I, M., KysnenoBa JI.LH. u nap. buonorus (6a3zoBbrit
yposens). 10 knacc.- M., 2020.
2. Konecunukos, C.11. O6mas 6uosorus : yueonoe mocooue / Komecaukor C.1U. —

Mocksa : KnoPyc, 2020. — 287 c. — Tekct: snexrponnsiii / 3bC BOOK [caiiT]. — URL:
https://book.ru/book/932113 (mata oopamenus: 05.10.2020).

3. KonecuukoB, C.W. buonorus: mnocobue-penerurop: ydebHoe mocodue /
Konecauko C.11. — Mocksa: KuoPyc, 2021. — 537 ¢. — Texkct: anektponnsiii / 9bC BOOK
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DJIeKTPOHHBbIE pecypchl
www. sbio. info (Bcst 6uonorus. CoBpeMeHHast OMOJIOTHs, CTaTbU, HOBOCTH, OMOJIMOTEKA).
www. window. edu. ru (EnnHoe okHO jgocTyrna K oOpa3oBaTelbHBIM pecypcam MHTepHeTa 1o
OHMOJIOTHH).
www.5ballov. ru/test (TecT s aOUTYpHUEHTOB 110 BCEMY IKOJIBHOMY KYPCY OHOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAIIMOHHBIE BUKTOPUHBI IO OHOJIOTHH —
IKOJIOTUH Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA).
www.biology.ru (buosorust B OtkpsiTom Koutepke. CallT COMEPIKUT DIIEKTPOHHBIN yU4eOHUK 110
6uomnorun, On-line TecTor).
www.informika.ru (31ekTpoHHBIH yueOHUK, OOJIBIION CIIUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru  (buomornveckass KapThHa MuUpa. Pasgen  KOMIBIOTEPHOTO — yueOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM IOCY/IapCTBEHHOM OTKPBITOM YHUBEPCHTETE).
www. nature. ok. ru (Penkue m ucuesaroniue )uBOTHbIE Poccun — MpPOeKT DKOIOTHYECKOTO
uentpa MI'Y um. M. B. JlomoHOCOBa).
www. kozlenkoa. narod. ru (s Tex, KTO y4uTCS caM M YYHUT JPYTHX; OYHO M JIUCTAHIIMOHHO,
OMOJIOTHH, XUMHH, IPYTUM TIpEAMETaM).
www. schoolcity. by (buonorus B Bompocax u oTBeTax).
www. bril2002. narod. ru (buosorust myist mkoabHUKOB. KpaTkas, KOMIakTHas, HO JTOCTaTOYHO
noapoOHass wHpopManus Mo pasznenam: «OO6mas Ouonorus», «botanuka», «300m0TUMY,
«YenoBek»)

5 KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBIEOBPA30OBATEJIBHOI'O ITPEJMETA

KOHTpOHL h OIICHKa C(i)OpMPIpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIIPCAMETHBIX W MPECAMCTHBIX
PE3YIBbTATOB OCYIICCTBIIAIIOTCA B COOTBETCTBUU CO CIICAYIOIIINUMHU ITOKA3aTCIISIMU

PesyabTaTsl OcHoBHbBIC NOKa3aTeJIN OLEHKHU pe3yJbTara
o0yueHus (no Kasxcoomy pe3yibmamy, Ha KAKOM 3aHAMUU NPOBEPAEMCsL U Yem
npogepsiemcsi)
Tema OueHo4YHOe CpeIcTBO
JInuHOCTHBIE
JIPO1 Paznenl. Tema 1.2 Y cTHBIN ompoc, cobeceoBaHne
Pasnen 3. Tema 3.1 TecTtupoBanue
Pasznen 4. Tema 4.5 BrInonHeHue npakTHYecKol paboTh
Pemennie KOHTPOJILHON PabOTHI
JIP02 Paznenl. Tema 1.2 Y cTHBIN ompoc, cobeceoBaHne
Pasnen 4. Tema 4.5 TectupoBanue
Pasnen 5. Tema 5.2.1 BrInonHeHne npakTHYeCKol paboTh
Pemenne KOHTPOJIBHON PabOTHI
JIPO3 Paznen 1. Tema 1.2 'Y cTHBIN onpoc, codece0BaHNe
Pazgen 2. Tema 2.2, 2.6 TectupoBanue
Paznen 3. Tema 3.2 BrirmorHeHNE TPaKTHYECKON pabOThI
Perienne KOHTPOJIBHOM PabOTHI



https://book.ru/book/932501
http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/

JIPO4

Pasznen 1. Tema 1.2
Pasnen 2. Tema 2.6

Y cTHBIN ompoc, cobeceoBaHme
TectupoBanue
BrinonHeHue npakTHYecKoi paboThI




Perienne KOHTPOIBHOM PabOTHI

JIPO5S Pa3znen 1. Tema 1.2 YcTHBIN onpoc, codece0BaHNe
Pasznen 5. Tema 5.2.2 TectupoBanue
BrirorHeHHE TPaKTHYECKON pabOThI
Perienne KOHTPOIBHOM PabOTHI
JIP06 Paznen 5. Tema 5.2.1 YcTHbIN orpoc, cobeceoBaHue
TectupoBanue
JIPO7 Paznen 1. Tema 1.2 'Y cTHBIN onpoc, cobeceoBaHNE
TectupoBanue
BrInonHeHue NpaKTHYECKONW PaboThI
Permrenre KOHTPOJIBHON PabOTHI
JIPOS Pasnen 1. Tema 1.2 'YcTHBIN onpoc, coOece10BaHre
Pazgen 2. Tema 2.3, 2.6 TectupoBanue
Paznen 4. Tema 4.4 BrirorHeHHE TPAKTUYECKON pabOThI
Perennie KOHTPOJIBLHON PabOTHI
JIP09 Pazgen 1. Tema 1.3 'Y cTHBIN onpoc, cobeceoBaHNE
Pazgen 2. Tema 2.1, 2.3, 2.5, TectupoBanue
2.6 BoinosHeHue NpakTHYeCKO paboThl
Paznen 3. Tema 3.1, 3.2, 3.3 PerreHre KOHTPOJIBHON PabOTHI
Pasgen 4. Tema4.1,4.2,4.3
JIP10 Pasgen 1. Tema 1.1, 1.2 'YcTHBIN onpoc, codece0BaHNe
Pasnen 2. Tema 2.1, 2.2, 2.3, TecTtupoBanue
2.4,25,2.6 BrInonHeHue npakTHYecKo paboThl
Pasnen 3. Tema 3.1, 3.3 Pemenrie KOHTPOIBLHON PabOTHI
Paznen 4. Tema 4.2
Pasnen 5. Tema 2.1
JIP11 Pasgen 1. Tema 1.1, 1.2, 1.3, Y cTHBIN onpoc, codece0BaHNE
14,15 TectupoBanue
Paznen 2. Tema 2.2,2.4,2.6 BoinosHeHue npakTuyeckoi padboTsl
Pasnen 3. Tema 3.2, 3.3 PerieHne KOHTPOIBHOM PabOThI
Pasgen 4. Tema 4.2, 4.5
Pazgen 5. Tema 5.1, 5.2.3
JIP12 Pasgen 4. Tema 4.1, 4.2, 4.3, 'Y cTHBIN onpoc, codece0BaHNE
4.5 TectupoBanue
BrinosHeHue npakTuyecKoi paboTsl
PerieHne KOHTPOJIBHOM paboTHI
JIP13 Pazgen 4. Tema 4.1,4.4, 4.5 Y cTHBIN ompoc, codeceoBaHNe
Pasnen 5. Tema 5.2.2 TectupoBanue
BrinosHeHue npakTuyecKoi paboTsl
PerieHne KOHTPOJIBHOM paboThI
JIP14 Pazgern 4. Tema 4.2, 4.3, 4.4, Y cTHBIN ompoc, codeceoBaHNe
4.5 TectupoBanue
BrinosHeHue npakTuyeckoi paboTsl
JIP15 Pazgenm 4. Tema 4.1,4.3 'Y CTHBIN ompoc, cobecenoBanue
TectupoBanue
JIP16 Pasnen 1. Tema 1.5 Y cTHBIN orpoc, cobecenoBaHUE

Permrenre KOHTPOJIBLHON PaOOTHI

MeTtanpeamMeTHbIe




MPO1 Pasnmen 1. Tema 1.2 'YcTHBIN onpoc, cobeceoBaHNe
Pasnen 2. Tema 2.2, 2.3, 2.4, TecTtupoBanue
2.5 BrinosHeHue npakTuyecKoi paboTsl
Pazgen 3. Tema 3.1, 3.3 Pemenrie KOHTPOJIBLHON PAOOTHI
Pasznen 4. Tema 4.4
Pasnen 5. Tema 5.2.2
MPO02 Pasznen 1. Tema 1.2 'YcTHBIN onpoc, codece0BaHNe
Pasznen 2. Tema 2.3,2.4 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BrirmorHeHHE TPaKTHYECKON pabOThI
Pasnen 4. Tema 4.3, 4.4, 4.5 Perrenne KOHTPOIBHOM PabOTHI
Pasznen 5. Tema 5.2.3
MPO3 Paznen 2. Tema 2.3, 2.5 'Y cTHBIN onpoc, cobece0BaHNe
Pasgen 3. Tema 3.1, 3.2, 3.3 TecTtupoBanue
Paznen 4. Tema 4.3, 4.4 BrirorHeHHE TPAKTUYECKON pabOThI
Pasznen 5. Tema 5.1, 5.2.1 Penenrie KOHTPOJIbLHON PabOTHI
MP04 Paznen 2. Tema 2.1, 2.2, 2.4, 'YcTHBIN onpoc, codece10BaHNe
2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BrirorHeHHE TPaKTUYECKON pabOThI
Pasnen 4. Tema 4.1, 4.2 Perenuie KOHTPOIbHON PabOTHI
Pazgen 5. Tema 5.1, 5.2.1,
5.2.2,5.2.3
MPO5 Pasnen 1. Tema 1.3 'YcTHBIN onpoc, codece0BaHre
Pasgen 2. Tema 2.1, 2.2, 2.5 TectupoBanue
Pasnen 3. Tema 3.2 BrInonHeHue npakTHYecKo paboThl
Paznen 4. Tema 4.1,4.2,4.3 Pemenrie KOHTPOIBLHON PabOTHI
Paszgen 5. Tema 5.1, 5.2.2,
5.2.3
MPO06 Pazgen 1. Tema 1.2, 1.3 Y cTHBIN ompoc, cobeceoBaHne
Paznen 2. Tema 2.2 TectupoBanue
Pasnen 4. Tema 4.2 BrInonHeHue npakTHYecKo paboThl
Pemnenrie KOHTPOJIBLHON PabOTHI
MPO7 Paznen 2. Tema 2.2 YcTHBIN onpoc, cobeceoBaHNe
MPO8 Pasgen 1. Tema 1.1, 1.3, 1.4, Y cTHBIN onpoc, codece0BaHNE
1.5 TectupoBanue
Pasnen 2. Tema 2.6 BrInonHeHne npakTHYeCKol paboTh
Pasnen 5. Tema 5.1, 5.2.1, Pemenrie KOHTPOILHON PabOTHI
5.2.2
MP09 Paspmen 1. Tema 1.1,1.2, 1.5 'Y cTHBIN ompoc, cobeceoBaHne
Pasnen 2. Tema 2.1, 2.3 TecTtupoBanue
Pasnen 4. Tema 4.2 BrInonHeHue npakTHYecKol paboTh
Pasgen 5. Tema 5.2.3 Penienrie KOHTPOJIBLHON PabOTHI
MP10 Pazgen 1. Tema 1.1, 1.4 Y cTHBIN ompoc, cobeceoBaHne
Pasnen 4. Tema 4.2 TectupoBanue
BrinmonHeHUe MPaKTUYECKON pabOThI
Penienrie KOHTPOJIBLHON PabOTHI
MP11 Pasnen 1. Tema 1.1, 1.2 'V CTHBIN orpoc, cobeceqoBaHKEC
Pasnen 5. Tema 5.2.1 TectupoBanue
Pemrenre KOHTPOJIBLHON PaOOTHI
MP12 Pazgen 1. Tema 1.1 VCTHBIN OIpoc, cobecenoBaHNE
Pasnen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.3 Permrenre KOHTPOJIBLHON PaOOTHI




Pasnen 5. Tema 5.2.1
MP13 Paszgen 1. Tema 1.5 YcTHBIN onpoc, codece0BaHNe
Pasnen 2. Tema 2.3, 2.5 TectupoBanue
BrirorHeHHE TPaKTHYECKON pabOThI
Perienne KOHTPOIBHOM PabOTHI
MP14 Pasnen 2. Tema 2.5 'YcTHBIN onpoc, cobece0BaHNe
TectupoBanue
BrirorHeHHE TPaKTHYECKON pabOThI
Perienne KOHTPOIBHOM PabOTHI
MP15 Paznen 2. Tema 2.3 'Y cTHBIN onpoc, cobece0BaHNe
Pasznen 5. Tema 5.2.2 TectupoBanue
BrirmorHeHHE TPaKTUYECKON pabOThI
Perienyrie KOHTPOJIbHON PabOThI
MP16 Pazgen 2. Tema 2.5 'YcTHBIN onpoc, cobece0BaHre
TectupoBanue
BrinonHeHue npakTUYecKoi paboTsl
Perenrie KOHTPOJIBLHON PabOTHI
MP17 Pasnen 5. Tema 5.2.2 'V CTHBII ompoc, co0eceoBaHueE
TectupoBanue
MP18 Pasgen 1. Tema 1.1,1.2,1.3 'Y cTHBIN onpoc, cobeceoBaHNe
Pazgen 2. Tema 2.4, 2.5 TectupoBanue
Pasznen 4. Tema 4.1 BoinosHeHue NpakTUYECKON paboThI
Paznen 5. Tema 5.1 PermreHre KOHTPOJIBHON PabOTHI
[IpenmeTHbIC
[TP601 Paznen 2. Tema 2.2|YcTHBIH ompoc, cobeceoBaHne
Pazngen 4. Tema 4.4, 4.5TectupoBanue
Pasnen 5. Tema 5.1, 5.2.1, BrInonHeHue npakTHYecKo paboThl
5.2.2 Pemnienrie KOHTPOJIBLHON PabOTHI
[1P602 Paznen 1. Tema 1.2 Y cTHBIIN ompoc, cobeceoBaHne
Pasznen 2. Tema 2.4 TectupoBanue
BrinmonHeHue MpakTUYECKO paboThI
Pemenrie KOHTPOJIBLHON PabOTHI
11P603 Pasgen 1. Tema 1.2, 1.3 Y cTHBIN onpoc, codece0BaHNE
Pasznen 2. Tema 2.1, 2.2,2.6 TectupoBanue
Pasnen 3. Tema 3.1, 3.3 BrinonHeHue npakTuyeckoi padboTsl
PerieHne KOHTPOJIBHOM PaboTHI
[1P604 Pazgen 1. Tema 1.3 Y cTHBIN ompoc, codeceoBaHNe
Pasnen 2. Tema 2.4, 2.5 TectupoBanue
BrinosHeHue npakTuyecKoi paboTsl
PerieHne KOHTPOJILHOM PabOoTHI
I1P605 Paznen 2. Tema 2.1, 2.2, 2.6|YcTHBIH onpoc, cobecenoBaHne
Pasnen 3. Tema 3.1, 3.2, 3.3TecrupoBanue
Pasnen 4. Tema 4.1, 4.3, 4.5BbmonHeHune npakTu4eckoi padboThI
Pasnen 5. Tema 5.1, 5.2.3 PerieHne KOHTPOJIBbHOM pabOoThI
ITP606 Pazgen 1. Tema 1.2 Y cTHBIN ompoc, cobeceoBaHne
Pazgen 4. Tema 4.3, 4.4 TectupoBanue
Pasgen 5. Tema BrinonHeHue npakTHYECKO paboThI
I1P607 Paznen 1. Tema 1.3 'Y cTHBIN ompoc, codece0BaHNe
Pasznen 2. Tema 2.3,2.4,2.6 TectupoBanue
Paznen 3. Tema 3.2 BrinosHeHue npakTuyeckoi padboTsl

Paznen 4.

Tema 4.5




Pasnen 5. Tema 5.2.1,5.2.3
T1PGOS Paznen 1. Tema 1.1, 1.5 YcTHBIN onpoc, codece0BaHNe
Pasnen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.2 BrirorHeHHE TPaKTHYECKON pabOThI
Perienne KOHTPOIBHOM PabOTHI
I1P609 Pasgen 1. Tema 1.1,1.4, 1.5 'YcTHBIN onpoc, cobece0BaHNe
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.5 BrirorHeHHE TPaKTHYECKON pabOThI
Perienne KOHTPOIBHOM PabOTHI
I1P610 Paznen 1. Tema 1.2, 1.5 Y cTHBIN onpoc, cobeceoBaHNE
Paznen 4. Tema 4.2, 4.5 TecTtupoBanue
BrInonHeHne NpakTHYECKONW paboThI

JIJ1st OLIEHKH TOCTHKEHUS 3aIUIAHUPOBAHHBIX PE3YJIbTaTOB O0YUYSHHS 0 MPEIMETY
pa3paboTaH (OoH/ OLIEHOYHBIX CPEACTB Ul IPOBEACHUS TEKYILEro KOHTPOJIS U IPOMEKYTOUHON
aTTecTaluy, KOTOpBIE NIPHJIATAIOTCS K pabodell mporpaMMme rnpeaMera.
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OOIl1.13 buoJgorus
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18.02.12 TexHoM0THS aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COSTUHECHUIN

®dopma oOydeHUs: OUHAas

Haxonka 2023



1. O0mue cBeaeHus

®onx oneHouyHblx cpeActB (mamee - ®OC) mpeaHazHaueH Il KOHTPOJS M OILICHKHU
00pa3oBaTeNbHBIX JOCTIDKEHHH oOydarommuxcs mo mporpamme ydeOHoro mpenmera OOIL 13

«buonorusa»

®OC BKIIOYAIOT B €0 KOHTPOJBHBIE MAaTEPHAIbl ISl IPOBEICHUS TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEXKYTOUHOH aTTeCTallud MO TPeIMeTy, KOTOpas IMPOBOIUTCA B (opme
apyrue  GopMbl  KOHTpOIIst/TudepeHIMPOBAHHOTO 3aueTa (C HCIOJb30BAaHUEM OLIEHOYHOTO
CPEJICTBA BBIOJIHEHHUE TMCbMEHHBIX 3aJaHUI, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJbTaTbl O0y4YeHUS] MO MNpeaAMeTy, olOecne4HBAKOIIHE
pe3yJIbTaThl 0CBOEHHUS 00pPa30BaTeIbHON MPOrPaMMBbl

Kon
pe3ynbTaTa HaumeHnoBanue pe3ynprata 00y4eHUs
o0y4eHus
VINYHOCTHBIE

JIPO1 c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYyUaIOIIErocss Kak aKTHUBHOTO H
OTBETCTBEHHOT'0O YJI€Ha POCCUNCKOI0 001IecTBa
FOTOBHOCTb  IIPOTUBOCTOSITH  WACOJOTHHM  JKCTPEMH3MA, HAlMOHAIM3MA,

JIP02 KceHo(hoOuu, AUCKPUMHUHALMK 10 COLUHUANbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IPHU3HAKAM
c(hOPMUPOBAHHOCTb POCCUMCKON TpakIaHCKOW HWIECHTUYHOCTHU, MATPHOTHU3MA,

JIPO3 YBaXEHUs K CBOEMY HAapoy, 4YyBCTBa OTBETCTBEHHOCTH Iiepen PonuHown,
FOPAOCTH 3a CBOM Kpai, CBOXO PoauHy, CBOW SI3bIK M KYJIbTypYy, NPOLUIOE U
HaCTOsIIee MHOTOHAMOHAIBHOIO Hapoaa Poccun
[IECHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U

JIP04 [IPUPOJAHOMY HACJIEQUIO, MaMATHUKAM, TpajulusM Hapoaos Poccun,
NOCTHKEHMSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPYIE

JIPO5 c(OPMHPOBAHHOCTh 37I0POBOr0 U 0E30MacCHOro 00pasa >KU3HU, OTBETCTBEHHOIO
OTHOILIEHUS K CBOEMY 3/I0POBBIO

JIP06 TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0It00He
FOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM W  COIMaIbHOU

JIPO7 HaIpaBJIEHHOCTH, CMOCOOHOCTh VHULIMUPOBATS, MJIaHUPOBATH u
CaMOCTOSATEIBHO BBINIOJHATH TAKYIO IESITEIIBHOCTD

JIPO8 MHTEpEC K pa3IuYHbIM chepaM npodeccnoHaIbHOM e TeTbHOCTH
c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY

JIP09 YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKH, OCHOBAaHHOI'O Ha JHajiore
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MUpe

JIP10 COBEPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENICKOM KYJIBTYpPbI KaK CPEICTBA

B3aHMO,Z[eI>'ICTBI/ISI MCKAY JIIOAbMU U IMTO3HAHUA MUPaA




JIP11

OCO3HAaHUEC IICHHOCTHU Hay‘-IHOf/'I ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBIIATH
IMIPOCKTHYIO U UCCICAOBATCIIbCKYIO NCATCIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC

JIP12

COPMUPOBAHHOCTh ~ DKOJOTUYECKOW  KYJIbTYphbl, MOHUMAHHE  BIUSHUS
COIMAJIbHO-O)KOHOMHUYECKUX  MPOIICCCOB HA COCTOSHHUEC TMPUPOJHON |
COIMAJIbHOW CpeZbl, OCO3HAHHWE TJ00AJBHOTO XapakTepa IKOJIOTHUECKHX
rpooem

JIP13

[UIAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUU B OKPYXKAIOLIECH Cpele Ha OCHOBE
3HAHUS LIeJIe YyCTOWYMBOrO pa3BUTHS YEJIOBEUECTBA

JIP14

YMEHUE TMPOTHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE TOCIEACTBUS
MpeANPUHIMACMBIX JCHCTBUM, TPEIOTBpaIIaTh UX

JIP1S

PACIIUPCHUC OIIbITA ACATCIbHOCTHU 9KOJIOTHUECKOM HaIIpaBJICHHOCTHU

JIP16

OBJIaJICHHE HaBbIKAMHM Yy4€OHO-UCCIIEOBATEIbCKOM, MPOEKTHOM M COLUaNIbHON
NESATEIBHOCTH

METAIIPECAMETHBIC

MPO1

YMETh CaMOCTOSITEIBHO (OPMYJIUPOBATh U  AKTYAIM3UPOBATH TMPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE, OIPENCsATh LEIH JESITEIbHOCTH, 3aJaBaTh
HapaMeprI nu KpI/ITepI/II/I UX OOCTHKCHMUA, BHOCUTH KOppeKTI/IBLI B
NEeATENIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJITATOB LEJSAM, OLEHUBATH PUCKHU
MOCJIEACTBUN NEITEILHOCTH

MP02

BaJIeTh HAaBBIKAMHM Y4eOHO-HCCIIEIOBATEIbCKOW W MPOEKTHOM JAEATEeNbHOCTH,
HaBbIKaMU pa3pelieHust npooiem

MPO03

BbBISABJIITE  [IPUYMHHO-CIICACTBCHHBIC CBA3UM W AKTYyaJIM3UPOBATH  3ajaydy,
BbIJIBUT'aTh TUIIOTC3Yy €€ PCIICHUA, HAXOAWUTH APryMCHTBI JIA JOKAa3aTCIIbCTBAa
CBOUX yTBCp)KI[GHPIfI, 3a1aBaTh MapaMETPbl 1 KPUTCPHUU PCHICHUSA

MP04

AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCIICHHUA 3aJdavdM PE3YJIbTATbl, KPUTUUCCKU
OILICHUBATb UX NOCTOBECPHOCTH, IPOTHO3UPOBATHL U3BMCHCHHE B HOBBIX YCJIOBUAX

MPOS

YMCTb TICPCHOCUTL 3HAHUA B IIO3HABATCIIBHYHO W IMPAKTUYCCKYHO obOactu
KNU3HCACATCIIBHOCTH

MP06

YMCTb UHTCTPUPOBATDH 3HAHUS U3 PA3HBIX IPCAMCETHBIX obOmacrei

MPO7

BBIJIBUT'aTh HOBBIC UJICH, IPpEAJIaraTb OpUrnHaJIbHBIC MTOAXO0AbI 1 PECIICHUSA

MPO08

BJaJIeTh HaBBIKAMU MOJY4YeHHUs HMH(OPMAIMM M3 HCTOYHUKOB DPa3HBIX THUIIOB,
CAMOCTOSITEJIbHO ~ OCYIIECTBJISITH  IIOMCK, aHAaJlM3, CHCTEMAaTHU3aLUI U
MHTEPIPETANIO HH(POPMALIUK PA3TUYHBIX BUIOB U (POPM MpEICTaBICHUS

MP09

CO3/1aBaTh TEKCThl B Pa3jIMYHBIX (opMaTax ¢ y4yeTOM HazHAUCHUsS MHPOpMAIIU
W LeJNeBOH ayauTopuu, BHIOMpas ONTHMaJbHYIO (OpMYy NpeACTaBICHUS H
BU3yaJIN3aLUN

MP10

OLIEHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMaIUK, €€ COOTBETCTBUE
[IPAaBOBBIM U MOPaJIbHO-3TUYECKUM HOpPMaM




MP11

WCIIOJb30BAaTh  CPEACTBA  MH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJOTUH B PpEIIGHWH  KOTHUTUBHBIX,  KOMMYHHKAaTHBHBIX U
OpPraHU3alMOHHBIX 3a/a4 C COOJIIOJICHMEM TpeOOBaHUI 3PrOHOMHMKH, TE€XHUKU
0€30MaCHOCTH, THTHEHBI, PeCypcoCcOepexeHHs, MPABOBBIX M ITUYECKUX HOPM,
HOpPM MH(OpPMaIIOHHON 0e30I1acHOCTH

MP12

BJIaJI€Th HAaBBIKAMU PACIO3HABAHHS W 3alUTHl HHGOPMAaKU, HHPOPMALHOHHOM
0€30I1aCHOCTH JINYHOCTH

MP13

[PUHUMATh LM  COBMECTHOM  JI€ATEJIbHOCTH, OpraHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBUA IO €€ JOCTUMIKEHHMIO: COCTABIIATH IUIAH JEHUCTBUMU,
pacrnpenenartb pojad ¢ y4éTOM MHEHUH Y4YaCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI

MP14

KOOPJIUHUPOBATh U BBIMOIHATH padOTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS

MP15

OCYILICCTBJIATD ITIO3UTHUBHOC CTPaTCTUYICCKOC IIOBCACHUC B Pa3JINIHBIX
CUTYyallUsIX, ITPOABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITh HMHHUIUMATHBHBIM

MP16

[IPUHUMATh MOTHBBI M apryMEHThl APYIMX JIIOAEW IPU aHAIU3€ pe3yIbTaTOB
NEeATEIbHOCTH

MP17

[pU3HABaTh CBOE IIPABO U MIPABO APYTHUX JIOJEH Ha OMIUOKH

MP18

[Pa3BUBATb CITOCOOHOCTH TOHUMATh MUD C MO3UIUU APYTOro 4€JIOBCKA

MNPEAMECTHDbIC

11P601

c(hOPMUPOBAHHOCTb 3HAHUW O MECT€ M POJIM OWOJIOTHH B CHUCTEME HAy4YHOTO
3HAHUSA;, (YHKIIMOHATBHOW TPAMOTHOCTH YEJOBEKAa JUISl PELICHUS >KU3HEHHBIX
rpoOiem;

11P602

C(OPMHPOBAHHOCThL YMEHUS PACKPBIBATh COJICP)KAHHE OCHOBOIIOJIATAFOIIUX
OMOJIOTUUECKNX TEPMUHOB U TOHATHUM: KM3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M,
BUJ, TOMYNALMS, SKOCHUCTeMa, OuoIeHo3, Ouocdepa; MeradbonuzMm (oOMeH
BELIECTB U IMPEBpAIICHHE HHEPruH), ToMeocTa3 (camMoperyisuus), OHWCHHTE3
Oenka, CTPYKTypHas  OpTraHMW3alus JKUBBIX  CHCTEM, JUCKPETHOCTH,
CaMOBOCIIPOU3BEJICHUE  (PEMPOAYKIIUS), HACICACTBEHHOCTh, HW3MEHYHUBOCTb,
POCT ¥ pa3BUTHE, YPOBHEBAsI OPraHU3AIINS;

11P603

c(hOpMUPOBAHHOCTh YMEHHS pPAaCKpPhIBaTh COJCP)KAHWE OCHOBOIIOJIATAFOIINX
OMOJOTHYECKUX TEOPUM M THUIOTE3: KIETOYHOW, XPOMOCOMHOM, MYTaIllMOHHOM,
PBOTIOIIMOHHOM, MPOUCXOXKACHUS )KU3HU U YEIIOBEKa;

11P604

c(OPMHPOBAHHOCTh YMEHMS PACKPBIBaTh OCHOBOIIOJIATAIOIINEe OMOJIOTHYECKHE
3akoHbl u 3akoHoMmepHocTH (I. Mennmens, T. Moprana, H. WM. Basunosa,
J.I'exkens, @ Mrosepa, K. bapa), u X IpUMEHUMOCTH K )KMBBIM CUCTEMaM;

I1P605

HpHOGpeTeHI/IC OIlbITa NPHUMCHCHUA OCHOBHBIX MCTOAOB HAYYHOI'O ITO3HAHUA,
HCIIOJIB3YEMBIX B OHOJIOTHH: Ha6J'IIOI[eHI/I$I N OIMCaHHus XHUBBIX CHUCTEM,
MMpoLEeCCOB U HBHGHHﬁ; opraHu3anvi W  HIPOBCACHHA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABWIXKCHUSA THUIIOTE3, BbBIABJICHUA 3aBUCHUMOCTH  MCKIAY
HUCCICAYCMBIMHA BCIIMUNHAMMU, 00BSICHEHUS MOJIYYCHHBIX PC3YJIbTATOB U




(hOpMyIIMpPOBaHUS BBIBOJOB C HCIIOJIH30BAHUEM HAYYHBIX TOHATUN, TECOPUU U
3aKOHOB;

11P606

c(OPMHPOBAHHOCTh yMEHHUS BBIJCIATH CYHIECTBEHHBIC IPU3HAKU BUPYCOB,
KJICTOK TPOKAPUOT U  OYKApUOT; OIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHOTCOIICHO30B W DKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEWIECTB M TPEBpAlICHHUs OSHEPruM B  KIETKe, (OTOCUHTE3a,
[UTACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meho3a,
OIJIOZIOTBOPEHHSI, PAa3BUTUS M PA3MHOXKEHHS, HHIMBUAYAJIBHOTO Pa3BUTHUS
opraHu3Ma(OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa,
BU000pa30BaHusl, TMPHUCIIOCOOJIEHHOCTH OPraHU3MOB K cCpeae oOuTaHus,
BIIMSIHUSL KOMITOHGHTOB 9KOCHCTEM, aHTPOIOTECHHBIX M3MEHEHUIH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEHIECTB U MPEBpaIlIeHUE SHEPTHH B Orocdepe;

11P607

c(OPMUPOBAHHOCTh YMEHHS peliaTh OWOJOTHYECKHE 3aJa4d, COCTaBIIATH
FEHOTUIIMYECKAE CXEMbl CKPEIUMBAaHMA JUISI Pa3HbIX TUIIOB HACIEIOBAHUSA
[PU3HAKOB y OPraHU3MOB, COCTABJISTH CXEMbI MEPEHOCA BEIIECTB U SHEPTUU B
HKOCHCTEeMaXx (LIeTI MUTAHMUsI, TUIIEBbIC CETH);

11P608

cOPMHUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  OILCHMWBATH  WH(OPMAIIUIO
OHOJOTMYECKOTO COACpXKaHMs, BKIIOYAIOUIYI0 TICEBJOHAyYHBIE 3HAHUS U3
Pa3IMYHBIX ~ MCTOYHUKOB(CpEJCTBA  MAaccoBOW  WH(OpPMANHMH, HAYYHO-
MOMYJISIPHbIE MaTepHUalbl); UHTEPIPETUPOBATh ITHYECKHE ACTIEKTHI
COBPEMEHHBIX HCCJICIOBAaHUM B OHOJIOTMHM, MEIUIMHE, OMOTEXHOJOTUH;
paccMaTpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE TMPOOIEMBI  COBPEMEHHOCTH,
(hopMHUPOBATH 11O OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3UITUIO

11P609

c(OPMHPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE
CcOoOOIIleHUsI Ha OCHOBE OHOJOrM4Yeckod UHGPOpMAlUU M3  HECKOJbKUX
VICTOYHHUKOB, TPAMOTHO UCIOJIb30BaTh NOHATHIHBIN annapaT OMOJIOTHH;

11P610

C(bOpMI/IpOBaHHOCTI) YMCHHA NPHUMCEHATH IMOJMYYCHHBIC 3HAHUA JJIA 00BSICHEHHUS
OMOJIOTMYECKUX TMPOLECCOB U SBJICHUH, /Ui MPUHATHUS MPAKTUUYECKUX PELICHUH
B MOBCEIHEBHOW JKU3HU C LieiblooOecredeHnss 0e30MacHOCTH CBOETO 3/I0POBBS
U 3710pOBbSl OKPY)KAIOLIUX JIIOJEH, COOMIOJEHHUsS 310pOBOr0 obOpas3a KHU3HH,
HOPM T'pPaMOTHOI'O IOBEJIEHUS B OKPYKAMOIIEW INPUPOJHOM Cpelle; NMOHUMaHue
HEOO0XOAMMOCTH  MCIIOJIb30BaHMUS  JOCTHIXKEHHM COBPEMEHHOW OHONOTHH |
OMOTEXHOJIOTHI ISl PAIIIOHATEHOTO TTPUPOIOTOTH30BAHHS.




3. CooTBeTCTBHE OLIECHOYHBIX CPEICTB KOHTPOJIMPYEMbIM pPe3yJibTaTaM 00y4eHust
3.1 CpexacrBa, npuMeHsieMble /151 OLEHKH YPOBHS T€OPeTHY€ECKOii MOATOTOBKH

Kpatkoe Kon Ilokazarens oB1ageHusa HanmMmeHoBaHME OIIEHOYHOTO
HAaUMCHOBAHME | pe3yJibTara pe3yabTaTaMu 00y4eHus CpEeJIICTBA U MPEACTABICHUE €T0 B
paszzena oOyueHus dOC
(Momyns) /
TEMBI Texymun IIpomexxyrounas
npeaMera KOHTPOJIb aTTecTauus
Pasznen 1. Kierka - cTpykTypHO-QYHKIIMOHAIbHAS €IMHUIIA )KUBOTO
Tema 1.1 JIP 09  |CrocoOHOCTB (hOpMHPOBATH Bomnpocs! s TecToBbie

MHPOBO33pEHHUE, Oecenpr 1-17 3amanus 1-10
COOTBETCTBYIOIIIEE (n.5.1) (1.6.1 pazmen 1)
COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U
0011ECTBEHHO!N MPAaKTUKH, Bormnpocsl
OCHOBaHHOTO Ha JHaiore co0eceoBaHus
KYJIbTYpP, CIOCOOCTBYIOIIETO 1,2,3,4 (1.6.3)
OCO3HAHHUIO CBOET0 MeCTa B
[1OJINKYJIbTYPHOM MHpE

JIP10  |CnocoGHOCTB Bonpocsk! st
COBEPILIEHCTBOBAHUS oecennr 1-17
SI3BIKOBOM M YMTATEIbCKOM (m.5.1) KonTponbHast
KYJIbTYPBI KaK CpEICTBA pabora (11.6.2.1)
B3aMOJICHCTBUS MEXTY
TTIOJTbMU ¥ TIO3HAHUS MUPA

JIP11 CrniocoGHOCTh oco3HaHus |(Bompocs! s
LIEHHOCTH HayyHOU (0ecensl 1-17
NEesSTeNbHOCTH,  TOTOBHOCTH |(11.5.1)
OCYILIECTBIISATh MPOEKTHYIO U
MCCIIEI0BATEIBCKYIO
NesITeNIbHOCTD
WHIMBUAYAIBHO U B TPYIINE

MP0O8  |BiageTh HaBbIKAMU Bomnpocs! st
MoJiydeHus: HGOpMaIuu 13 Oecensr 1-17
MCTOYHUKOB Pa3HbIX TUIIOB, (m.5.1)
CaMOCTOSITENTEHO
OCYILECTBIATH MIOUCK, AHAJIN3,
CUCTEMAaTU3alHIO U
WHTEPIPETAINIO HHPOPMAIIH
pa3IMYHbIX BUJOB U (hopm
[IPECTaBICHUS

MP09  |co3maBaTh TEKCTHI B Bomnpocs! 1uist

pa3nu4HbIX (hopmaTax ¢
ydEeTOM Ha3HAYCHUS

oecennl 1-17
(m.5.1)




MHOPMAIMY 1 [ENICBOI
ayJUTOpPUH, BEIOUpast
ONTHMAIBHYIO (GOpPMY
[PECTaBICHUS U
BU3yaITH3ALUH

MP10

OLICHUBATH  JOCTOBEPHOCTb,
IIETUTUMHOCTH UH(POPMALIUH,
€€ COOTBETCTBHE IIPABOBBIM U
MOPAJIBHO-ITUYECKUM
HOpMaM;

Bomnpocs! 1ist
oecennr 1-17
(m.5.1)

MPI11

1CII0JIb30BATh CPEACTBA
MH(POPMAIIMOHHBIX U
KOMMYHUKAIL[MOHHBIX
TEXHOJIOTM B PEILICHUN
KOIHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a]1a4 C
coOnroieHreM TpeOoBaHUI
SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPABOBBIX M STHYECKUX HOPM,
HOpPM MH(OPMAIIIOHHOMN
0€30MacHOCTH

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

MP12

BJIaJICTh HABBIKAMU
pacrio3HaBaHMsI U 3AIIUATHI
H(pOopMaIuy,
1H(OpMaLMOHHON
0€30MaCHOCTH JTUYHOCTH

Bonpocs! st
Oecennr 1-17
(m.5.1)

MP18

pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUP C MO3UIUU
pyroro 4enoBeKa

Bonpocs! st
6ecennr 1-17
(m.5.1)

I1P608

CriocoOHOCTb KPUTUYECKH
OLIEHUBATh WH(OPMALIHIO
OHMOJIOTUYECKOT0 CO/IEPIKaHUS,
BKJTIOYAIOIIYIO
[CeB/IOHAYYHBIEC 3HAHUS U3
pa3IMIHBIX
CTOYHHUKOB(Cpe/ICTBA
MaccoBoi nH(popMalu,
Hay4YHO-TIONYJISIPHBIC
MaTepHuabl);
MHTEPIPETUPOBATH ITUYECKHE
ACTICKTHI COBPEMEHHBIX
KCCIIeIOBaHUI B OMOJIOTHH,
MeTUIHE, OMOTEXHOJIOTHH;

Bormpocs! st
Oecensl 1-17
(m.5.1)




paccMaTpuBaTh rI00aTbHBIC
HKOJIOTUYECKUE TIPOOIIEMBI
COBPEMEHHOCTH,
(hopMUPOBATH 110 OTHOIIECHUIO
K HUM COOCTBEHHYIO TIO3HIIUIO

ITP609

Cr1ocoOHOCTh CO37aBaTh
COOCTBEHHBIE TNCHMEHHEIE U
YCTHBIC COOOIIEHUS Ha
OCHOBE OMOJIOTHYECKOM
MH(pOpMaIIUU U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
HCITOJIb30BaTh NOHITHHNHBIN
arnmnapar OUOJIOTUU

Bomnpocs! 1ist
oecennr 1-17
(m.5.1)

Tema 1.2

JIPO1

CnocoGHOCTh (hOpMUPOBATH
IPaXTAHCKOIO TTO3HIIHIO
00y4JaroIerocs, Kak
AKTHBHOI'O U OTBETCTBEHHOI'O
YJIeHA POCCUICKOro 00IecTBa
1 OCO3HAHUE CBOETO MECTa B
HH(POPMAIIMOHHOM OOIIECTBE

Bormpocs! s
Oecensl 18-57
(m.5.1)

TecToBbIC
3amanns 1-10
(11.6.1 pazmen 1)

KonTposbHas
pabora (11.6.2.1)

JIP02

CriocoOHOCTbH ITPOTUBOCTOATH
17IC0JIOTUU SKCTPEMU3MA,
HallMOHAJIM3Ma, KceHopoouw,
TTMCKPUMHUHALIUY 110
COIIMAJIBHBIM, PCIIMTHUO3HBIM,
[pacoBbIM, HALIMOHATIBHBIM
MpU3HAKAM

Bormpocs! s
oOecennl 18-57
(m.5.1)

Bomnpocsl
co0eceoBaHus
5,6,7,8,9 (11.6.3)

JIPO3

CriocobHOCTb (hOpMHPOBATH
POCCUICKYIO IPaKIaHCKYIO
WJIEHTUYHOCTH, TATPUOTU3MA,
YBaXKEHHUS K CBOEMY HapoJy,
YYBCTBA OTBETCTBEHHOCTH
nepen Ponunoii, ropaoctu 3a
CBOU Kpaii, cBor0 Poauny,
CBOM SI3BIK M KYJBTYPY,
MPOIIJIOE ¥ HACTOSAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja
Poccun

Bormnpocs! s
Oecennr 18-57
(m.5.1)

JIPO4

CnocoGHOCTh (hopMUPOBATH
[IEHHOCTHOE OTHOIIICHUE K
rocyJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U
[IPUPOTHOMY HACITIEIUIO,
MaMsATHUKAM, TPaIULISIM
HaponoB Poccun,
noctmxenusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE,

Bormpocs! st
Oecennl 18-57
(m.5.1)




TCXHOJIOTHUAX U TPYAC

JIPOS CniocoO6HOCTh (OpMUPOBATH Bomnpocs! st
310POBBIN U O€30MaCHBII Oecennr 18-57
00pa3 K13HH, (n.5.1)
OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBbIO

JIPO7 CrocoOHOCTh K aKTUBHOM Bomnpocs! st
NesATEeIbHOCTH Oecennr 18-57
TEXHOJIOTMYECKOU U (n.5.1)
COLIMAIbHON
HaIpaBJIEHHOCTH,

CIIOCOOHOCTh MHUIIMMPOBATb,
[IAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH
TaKyI0 JIeITeIbHOCTh

JIPO8 CriocoOHOCTD K pa3iIuyHbIM Bornpocs! st
chepam npodeccroHaTbHON oecennl 18-57
eI TeNIbHOCTH (n.5.1)

JIP10 CrocoOHOCTh Bomnpocs! s
COBEPILICHCTBOBAHUS oecennl 18-57
SI3IKOBOM M YU TATEIBCKOU (m.5.1)
KYJIBTYPBI KaK CpeICTBA
B3aHMO/JICHCTBUS MEXKTY
JTFOJTEMU ¥ TIO3HAHUS MUPA

JIP11 CrocoOHOCTE oco3HaHus [Bompocs! 1is
[[EHHOCTH HayyHOU (0ecenbl 18-57
NEesSTeNbHOCTH,  TOTOBHOCTH |(11.5.1)
OCYIIECTBIISIT  IMPOCKTHYIO
MCCIIEIOBATENBCKYIO
e TeTbHOCTh
WHIMBUAYAIBHO U B TPYIIE

MPO1  |ymeTh camocTOSTETHHO Bomnpocs! 1is

(bopMynHpOBaTh U
AKTyaJlu3UpoBaTh MpoOIeMy,
paccmarpuBaTh €€
BCECTOPOHHE, ONPEAETIATH
[Ie]TU JICSITEbHOCTH, 33/1aBaTh
apameTpbl U KPUTEPHH HX
TOCTHKEHUS], BHOCUTD
KOPPEKTHUBBI B ICSITEILHOCTD,
OLICHHBATh COOTBETCTBUE
PE3yIbTaTOB LEISM,
OLICHUBATh PHCKU
[OCJICACTBUI JCATEIILHOCTH

Oecennl 18-57
(m.5.1)




MPO02

BJIaJICTh HABBIKAMH Y4EOHO-
HCCIIEI0BATENBCKON U
[IPOEKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3pEIICHUS
po0JieM B 00J1acTH OMOJIOTHH

Bomnpocs! 1ist
Oecennl 18-57
(m.5.1)

MPO06

YMETh HHTEIPUPOBATH 3HAHUS
13 pa3HbIX IPEIMETHBIX
oOJIacTel OMOIOTUU

Bomnpocs! pis
Oecenpl 18-57
(m.5.1)

MP09

CO371aBaTh TEKCTHI B
pa3nuyHbIX (hopmaTax ¢
y4eTOM Ha3HAYCHUS
WH(GOpPMAIINY U [IETEBOH
ay/ZIMTOPHH, BEIOUpas
ONTUMAIILHYIO (hopMy
[pEeICTaBICHUS U
BU3yaJTN3aIIH

Bomnpocs! pist
Oecenpl 18-57
(m.5.1)

MPI11

1CII0JIb30BATh CPEACTBA
MH(GOPMAIIMOHHBIX U
KOMMYHUKAIL[MOHHBIX
TEXHOJIOTM B PEILICHUN
KOI'HUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3314 C
coOnroeHreM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPABOBBIX M STHYECKUX HOPM,
HOpPM MH(OPMAIIIOHHOMN
0€30MacCHOCTH

Bormpocs! s
oecennl 18-57
(m.5.1)

MP18

pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUP C MO3UIUU
pyroro 4enoBeKa

Bonpocs! st
Oecenpl 18-57
(m.5.1)

[1P602

CrniocobHOCTH (hOpMHUPOBATH
YMEHUS PaCKPBIBATh
coJiepKaHue
OCHOBOTIOJIATAIOIIHX
OHOJIOTMYECKUX TEPMUHOB U
MMOHATHH: )KU3HB, KIIETKA,
TKaHb, OPTaH, OPraHu3M, BH]I,
MOITYJISAINS, SKOCHCTEMA,
buorenos, ouocdepa;
MeTa00s3M (0OMEH BeIeCTB
1 IPEBpAILICHUE PHEPTUH),
roMeocTas (CaMOperyJIsIus),
OucuHTe3 Oenka, CTPyKTypHas
OpraHMU3aLMsl KUBBIX CHCTEM,

Bomnpocs! 1is
Oecennl 18-57
(m.5.1)




JITUCKPETHOCTD,
CAMOBOCITPOU3BCACHUC
(penponykuus),
HaCJICACTBCHHOCTD,
M3MEHYUBOCTH, POCT U
paSBI/ITI/Ie, ypOBHeBaSI
OpraHu3anu:Aa

I1P603

CniocoO6HOCTHh (POpMUPOBATH
YMEHHUSI PaCKPHIBAThH
coJiep>KaHue
OCHOBOTIOJIAral0IIUX
OHOJOTMYECKUX TEOPHM U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallUOHHOM,
PBOJIIOLMOHHOM,
[IPOUCXOXKACHUS )KU3HU U
YeIIOBEKA

Bomnpocs! 1ist
Oecenpl 18-57
(m.5.1)

ITP606

CnocoOHOCTh BBIJIETSATH
CYIIECTBEHHbBIE IPU3HAKU
BHUPYCOB, KJIETOK IPOKApUOT U
DYKApHOT; OJHOKIETOYHBIX
MHOTOKJIETOYHBIX
OpPTaHU3MOB, BHJIOB,
OHOTeO01IEHO30B U YKOCUCTEM;
0COOEHHOCTH MPOIIECCOB
oOMeHa BEIIeCTB U
[IPEBPAICHIS SHEPTUU B
KJIeTKe, (POTOCHHTE3A,
MTACTUYECKOTO U
PHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO032,
Meiio3a, OII0A0TBOPEHMS,
Pa3BUTHS U PA3MHOXKECHHUS,
WHIMBUIYAIBHOTO Pa3BUTHS
OopraHu3Ma(OHTOreHe3a),
00pbOBI 32 CyIIECTBOBAHHUE,
€CTECTBEHHOT0 0TOOpa,
BHUI000pa30BaHUs,
[PUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpejie
0OUTaHUSI, BIUSHUS
KOMITOHEHTOB 3KOCHUCTEM,
QHTPOTIOTEHHBIX H3MEHEHHH B
PKOCUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTA
BEIIECTB U MIPEBPAIICHUE
bHeprun B onocdepe

Bormpocs! s
oecennl 18-57
(m.5.1)

I1P610

MPHUMCHATH ITOJTYUCHHBIC
SHaHUA I 00BACHEHHS

Bomnpocs! 1is
Oecennl 18-57




OHOJOTrMYECKUX MPOLECCOB U
SIBIICHUU, JIJIS1 TIPUHSTHUS
MPaKTUYECKUX PELICHUI B
[MOBCEIHEBHOM KU3HU C
[[e1bI000ecIeUeHUS
0E30MMacCHOCTH CBOETO
310pPOBbS U 37J0POBbS
OKpY>KalOIIKX JIIOAEH,
COOJIOACHUS 3I0POBOTO
00pasa KHU3HH, HOPM
rPaMOTHOT'O MOBE/ICHUS B
OKPY’KaroIleH IPUPOTHON
cpele; MOHUMaHue
HE00X0IMMOCTH
MCIIOJIb30BAHUS JOCTUKCHHM
COBPEMEHHOU OMOJIOTUN U
OMOTEXHOJIOTHIA JIs

(m.5.1)

Tema 1.3

TecToBBIC
3amanns 1-10
(11.6.1 pazmen 1)

KoHTponbHas
pabora (11.6.2.1)

Bomnpocsl
co0eceoBaHus
11,12,13 (11.6.3)

palOHAIBHOTO
[IPUPOIOTIONE30BAHUS

JIPO9 CniocoOHOCTh OPMUPOBATH Bormpocs! s
MHPOBO33PCHHUE, Oecenl 58-96
COOTBETCTBYIOIIIEE (m.5.1)
COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U
00111eCTBEHHO MTPAKTUKH,
OCHOBAHHOT'O Ha JIUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO
0CO3HAHMIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE

JIP11 CrocoOHOCTE oco3HaHus [Bompocs! 1is
[EHHOCTH Hay4JHOU [Oecenbl 58-96
NEesSTeNbHOCTH,  TOTOBHOCTH |(11.5.1)
OCYIIECTBIISTEH MPOSKTHYIO U
M CCIIE0BATENbCKYIO
eI TeIbHOCTD
WHIMBUAYAIBHO U B TPYIIE

MPO5  |ymeTh nepeHOCUTD 3HAHUS B Bomnpocs! st
MMO3HABATEIIBHYIO U Oecennl 58-96
MPAKTUYECKYIO 00JIACTH (m.5.1)
PKH3HEACATEILHOCTH

MPO0O6 YMETbh HHTErPUPOBATh 3HaHUA |Bompock! st
13 pa3HBIX IPEAMETHBIX Oecennl 58-96
oOacteld OMOJIOTHN (m.5.1)

MPO8 BJIaJIcTh HaBBLIKAMU Bomnpocs qist

MoJy4eHus nHpopMaluu 13
MCTOYHUKOB Pa3HbIX TUIIOB,

Oecennl 58-96
(m.5.1)




CaMOCTOSITEIILHO
OCYLIECTBJIATh ITOUCK, aHAIU3,
CUCTEMATU3ALNIO U
WHTEpIpEeTAI0 HHPOPMALUH
pa3IMYHBIX BUIOB U GOPM
[peACTaBICHUS

MP18

pa3BUBAaTh CIIOCOOHOCTH
[MOHUMATh MUD C TIO3UIIUU
Npyroro 4ejoBeKa

Bonpocs! st
Oecennl 58-96
(n.5.1)

ITP603

CniocoO6HOCTh (OpMUPOBATH
YMEHUSI PaCKpPhIBaTh
coJIepKaHue
OCHOBOITOJIATrafOIINIX
OHOJIOTHYECKUX TCOPHH U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
PBOJIIOLMOHHOM,
[MPOMCXOXKACHUS )KU3HU U
JeIoBeKa

Bomnpocs! pis
Oecensl 58-96
(m.5.1)

[1P604

CriocobHOCTH (hOPMHUPOBATH
YMEHUSI PaCKpPhIBaTh
OCHOBOIIOJIAraoIe
OHOJIOrNYECKHE 3aKOHEI U
3akoHomepHocTH (I'.
Mengaens, T. Moprana, H. 1.
Basuiosa, 3.I'ekkens, @
Miomnepa, K. bapa), u ux
[MPUMEHHUMOCTD K KUBBIM
cucTeMam

Bonpocs! st
Oecenpl 58-96
(m.5.1)

I1P607

CriocoOHOCTH pemiaTh
OuosIornYecKue 3aau,
COCTABIISATh TEHOTUITHYECKUE
CXEMBI CKpELMBaHUS IS
pa3HBIX TUTIOB HACIIETOBAHHS
[PU3HAKOB y OPTaHU3MOB,
COCTaBIISATH CXEMBI TIepeHOca
BEIIIECTB 1 SHEPTHHU B
PKOCHCTeMax (LIeTH MUTaHMUs,
MUIIEBBIC CETH)

Bomnpocs! muist
Oecenbr 58-96
(m.5.1)

Tema 1.4

JIP11

CriocoGHOCTh OCO3HaHUS
[IECHHOCTH Hay4YHOH
NESATENIBHOCTH,  T'OTOBHOCTH

OCYILIECTBISATh TMPOEKTHYIO U

MCCIIEI0BATEIBCKYIO
NEATEIbHOCTD
VHMBHUYaJIbHO U B IPYIIIIE

Bonpocs! st
oecennt 97-123
(n.5.1)

TecToBBIC
samanusa 1-10
(m.6.1 paznen 1)

KoHTponbHast
pabora (11.6.2.1)




MPO08

BJIa/ICTh HaBBIKAMU
MOJTy4eHUs: UHPOPMALIUH U3
VICTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSATEIIEHO
OCYILIECTBIIATH IIOUCK, aHAJIN3,
CUCTEMAaTU3ALUIO U
MHTEpIpETaMio HHpOpMaLUU
pa3IMYHBIX BUIOB U GOPM
[IPEICTaBICHUS

Bomnpocs! 1ist
oecennt 97-123
(m.5.1)

Bomnpocsl
coOecenoBaHus

14,15,16 (11.6.3)

MP10

OLICHUBAaTb  JJOCTOBEPHOCTD,
JIETUTUMHOCTH MH(OpMaIuy,
€€ COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-ITUYECKUM
HOpMaM;

Bomnpocs! pis
becensl 97-123
(m.5.1)

ITP609

C11ocOOHOCTh CO34aBaTh
CcOOCTBEHHBIE MMCHbMEHHBIE U
YCTHBIE COOOIIEHHS Ha
OCHOBE OMOJIOTHYECKOM
WH(pOpMaIIUU U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MTOHITUHHBIN
arnmapaT OUOJIOTHH

Bormpocs! s
oecensl 97-123
(m.5.1)

Tema 1.5

JIP11

CrniocoGHOCTh
LICHHOCTHU Hay4YHOH
NEATENIBHOCTH,  T'OTOBHOCTH
OCYILIECTBISATH IPOEKTHYIO U
MCCIIEI0BATEIBCKYIO
NesITeNIbHOCTD
VHIUBUAYAJIBHO U B TPYIIIIE

OCO3HaHHUA

Bonpocs! st
Oecensl 124-
134 (n.5.1)

JIP16

CrocoOHOCTh OBJIAJICHUIO
HaBbIKaMU y4eOHO-
HCCIIe10BAaTEIbCKOM,
[MPOEKTHOM U COIMAIbHOM
NeATeIbHOCTH

Bonpocs! st
Oecennl 124-
134 (.5.1)

MPO8

BJ1a/1€Th HaBbIKAMU
MOJTy4eHUs: HHPOPMALIUH U3
MICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIILHO
OCYLIECTBJIATh ITOUCK, aHAIU3,
CUCTEMATU3ALMIO U
WHTEPIpETANIO HHPOPMALUH
pa3IUYHBIX BUIOB U GOpPM
[IpEACTaBICHUS

Bormpocs! st
Oecennl 124-
134 (.5.1)

MP09

CO3JaBaTb TCKCTEI B

Bormpocs! it

TecToBBIC
samanusa 1-10
(m1.6.1 pazmen 1)

KonTtposnbHas
paboTa (11.6.2.1)

Bomnpocsl
cobeceqoBaHUS
17,18,19,20
(11.6.3)




pa3IuuHBIX (hopmarax c
Y4ETOM Ha3HAYCHHS
MHOPMAIMY 1 [ENICBON
ayJUTOpPUH, BEIOUpas
ONITHMAIBHYIO (GOpPMY
[PECTaBICHUS U
BU3yaITH3aLUH

Oecensl 124-
134 (n.5.1)

MP13

[MPUHUMATH 11€JIM COBMECTHOM
NIeSITeILHOCTH,
OpraHu30BbIBaTh U
KOOPJAMHUPOBATH ACHCTBHS 11O
€€ TOCTMXKEHUIO: COCTABISATh
I1aH ACHCTBUM,
pacnpeneaTb poyid ¢ y4€TOM
MHEHHI Y4aCTHUKOB,
00CYyXKIaTh pe3yIbTaThl
COBMECTHOH pabOTHhI

Bomnpocs! 1ist
oecennl 124-
134 (m.5.1)

ITP608

CriocoOHOCTb KPUTUYECKH
OLIEHUBATh WH(OPMAIIHIO
OHMOJIOTNYECKOT0 COIEPIKaHUS,
BKJIIOYAOLIYIO
[ICEBJJOHAyYHbIE 3HAHUS U3
[pa3IMYHbIX
ICTOYHHUKOB(Cpe/ICTBA
MaccoBoW MH(popMaluy,
HAay4YHO-TIOIYJISIPHbBIE
MaTepHabl);
MHTEPIPETUPOBATH STHYECKUE
ACTIEKThl COBPEMEHHBIX
VicclieIoBaHMi B Orooruuy,
MEIUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100aabHbIE
PKOJIOTMYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUO
K HUM COOCTBEHHYIO TIO3HIINIO

Bormpocs! s
Oecennl 124-
134 (m.5.1)

I1P609

CnocoOHOCTh CO37aBaTh
COOCTBEHHBIE MMCEMEHHBIE U
YCTHBIE COOOIICHHS HA
OCHOBE OMOJIOTHYECKOM
MH(OPMAIIUY U3 HECKOIBKUX
MCTOYHUKOB, TPAMOTHO
MCIOJIb30BAaTh TIOHITUHHBIN
arnmapaT OMoJIoTHH

Bomnpocs! 1is
Oecennl 124-
134 (.5.1)

[1P610

[TPUMEHSITH ITOJTy9YCHHBIC
BHAHUS JJI51 OGBHCHGHI/ISI
OMOJIOTMYECKHUX MPOIIECCOB U
SIBJICHI/II\/'I, JUIA HpI/IHSITI/ISI

Bomnpocs! 1is
Oecensl 124-
134 (.5.1)




MPaKTUYECKUX PELICHUI B
[MOBCEIHEBHOM KHU3HU C
[[e1bI000eCIeUeHUS
0€30MMaCHOCTH CBOETO
310pPOBbS U 37J0POBbS
OKpY>KarOIIKX JIIOAEH,
COOJIOACHUS 3I0POBOTO
00pasa KU3HH, HOPM
PaMOTHOTO MOBE/ICHUS B
OKpPY’KaIOIEeH PUPOTHON
cpele; MOHUMaHue
HE00X0IMMOCTH
MCIIOJIb30BAHUS JOCTUKEHHM
COBPEMEHHOU OMOJIOTUY U
OMOTEXHOJIOTHIA JIs
paIMoOHAIBLHOTO
[IPUPOIONOIB30BAHUS

Pasznen 2. Ctpoenue u GpyHKIIMU OpraHusma

Tema 2.1

JIPO9

CnocoGHOCTh (hOopMUPOBATH
MHPOBO33pEHNE,
COOTBETCTBYIOIICE
COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U
00111eCTBEHHON MTPAKTUKH,
OCHOBaHHOTO Ha JHaore
KYJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MeCTa B
MOJINKYTHTYPHOM

Bormpocs! s
oecennl 135-
141 (m.5.1)

TecToBbIC
samanns 11-20
(11.6.1 pazmen 2)

KoHTponbHas
pabora (11.6.2.2)

Bomnpocsl

JIP10

CnocoOHOCTh
COBEPUICHCTBOBAHMS
SI3LIKOBOM U YMTATEILCKOM
KYyJbTYpbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFOABMHU U TIO3HAHUS MUPa

Bormnpocs! s
Oecennl 135-
141 (1.5.1)

MP04

AHAJIU3UPOBATDH IMOJTYYCHHBIC B
XOJI€ PCUICHUA 3a1a4n
PE3YJIbTAThl, KPUTHUYCCKU
OILICHUBAThb UX NJOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUAX

Bormpocs! st
Oecennl 135-
141 (1.5.1)

MPO5

YMETh IIEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KH3HEACATEIEHOCTH

Bomnpocs qist
Oecensl 135-
141 (m.5.1)

coOeceIoBaHNs
21,22 (11.6.3)




MP09

CO3/1aBaTh TEKCTHI B
pa3IuuHBIX (hopmarax c
Y4ETOM Ha3HAYCHHS
MHOPMAIMY 1 [ENICBON
ayJUTOpUH, BEIOUpast
ONTHMAIBHYIO (GOpPMY
[PECTaBICHUS U
BU3yaITH3aLUH

Bomnpocs! 1ist
oecennl 135-
141 (m.5.1)

I1P603

CriocobHOCTh (hOpMHUPOBATH
YMEHHUSI PaCKPHIBATH
coJIepKaHue
OCHOBOITOJIArafOIINX
OMOJIOTHYECKUX TCOPHH U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallUOHHOM,
PBOJIIOLMOHHOM,
[MPOMCXOXKACHUS )KU3HU U
JeIoBeKa

Bomnpocs! 1is
oecennl 135-
141 (m.5.1)

ITP605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
[M03HAHUS, UCII0JIb3YEMBIX B
OuosIoruu: HaOIIOACHUS U
OITMCAHMSI KUBBIX CUCTEM,
[POLIECCOB U SIBJICHUI;
OpraHU3allK U TPOBEICHUS
OHOJIOTUYECKOTO
DKCIIEPUMEHTA, BBIIBIKEHUS
UII0TE3, BBISIBICHUS
3aBUCHUMOCTH MEXY
VCCllelyeMbIMH BEJTMUMHAMU,
00BSACHEHUS MOTYYEHHBIX
pe3yabTaToOB U
(hopMyJIpPOBaHUSI BBIBOJIOB C
VCTIOJIb30BAHNEM HAayYHBIX
MMOHSTUI, TEOPUN U 3aKOHOB

Bomnpocs qis
Oecennl 135-
141 (m.5.1)

Tema 2.2

JIPO3

CrniocobHOCTH (hOpMHUPOBATH
POCCHICKYIO IPaKIaHCKYIO
WJIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHHUS K CBOEMY HapOy,
YYBCTBA OTBETCTBEHHOCTH
nepen Ponunoii, ropaoctu 3a
CBOU Kpaii, cBOrO Poauny,
CBOH SI3BIK M KYJIBTYDY,
[POIILJIOE U HACTOSAILEE
MHOTOHAIIMOHAJIBHOTO HApOo1a
Poccun

Bomnpocs! st
Oecennl 142-
149 (1.5.1)

TecToBBIE
samanns 11-20
(11.6.1 pazmen 2)

KoHTponbHas
pabora (11.6.2.2)

JIP10

CriocoOHOCTb
COBeleICHCTBOBaHI/I}I

Bomnpocs! pist
Oecennl 142-

Bomnpocsl




SI3BIKOBOM M YMTATECIBCKOM
KyJbTYpbI KaK CpEICTBA
B3aUMOJICVCTBUS MEXKITY
JIFOABMU U TIO3HAHUS MUpa

149 (1.5.1)

JIP11 CnocoOGHOCTD oco3HaHus |Borpocsl st
LIEHHOCTH Hay4yHO#l [Oecennbl 142-
NEesATEeIbHOCTH,  TOTOBHOCTH (149 (1.5.1)
OCYILECTBIATh IPOEKTHYIO U
MCCIIEIOBATENBCKYIO
NeSITEIbHOCTD
WHIMBUAYAIBHO U B TPYIIIE

MPO1  |ymeTh camocTOSTEIHHO Bormnpocs! st
(dhopMynupoBaTh 1 Oecennl 142-
aKTyaJTM3upoBath npodnemy, (149 (m.5.1)
paccMatpuBarth €€
BCECTOPOHHE, ONPEIEIIATh
L[eT1 I TEIIbHOCTH, 3a/1aBaTh
[apaMmeTpbl U KPUTEPUU UX
TOCTUKEHUS, BHOCUTh
KOPPEKTUBBI B JAESITEIBHOCTD,

OLICHUBATh COOTBETCTBHE
PEe3yJIbTAaTOB LIETISM,
OLICHUBATh PUCKHU
MOCJIEICTBUM JEeATEIHLHOCTH

MP04  |ananu3upoBaTh MOJy4eHHbIE B [Bompocs! amst
X0JI€ peLIeHUs 3a/1a4u Oecennl 142-
pE3YJIbTAThl, KPUTHUYECKH 149 (n.5.1)
OLICHUBATh UX JIOCTOBEPHOCTH,
[TPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIOBHSAX

MPO5  |ymeTh mepeHOCUTDh 3HAHUS B Bonpocs! st
[103HABATEIIbHYIO U Oecennr 142-
MPAKTUYECKYI0 00JIacTH 149 (n.5.1)
PKU3HEEATEIBHOCTH

MP06  |ymeTs uHTErpHpOBaTh 3HaHUs |Bompocs! ais
W13 Pa3HBIX MTPEIMETHBIX Oecenpl 142-
oOJacTelt Oroorun 149 (.5.1)

MPO7 BEIJIBUTATh HOBEIC HJICH, Bomnpocs! 1is
MpeaiaraTb OpUTrHHAIBHBIC Oecenpl 142-
[MOJXO/bI U PELIECHUS 149 (n.5.1)

ITP601  (CnocoOHOCTE popmupoBats  [BOmpockr ajis

3HAHUA O MCCTC U pOJ'II/I
OHOJIOTUH B CHCTEME

HAaYYHOT'O 3HAHU,

Oecennl 142-
149 (n.5.1)

co0eceI0BaHNs
23,24 (1.6.3)




(YHKITMOHATTLHOM
PaMOTHOCTH YEJIOBEKA JIJIS
pEIICHUS KU3HEHHBIX
pobJeM

I1P603

CriocobHOCTH (hOpMHUPOBATH
YMEHHUSI PaCKPHIBATH
coJiep>KaHue
OCHOBOIIOJIATAOIINX
OHOJOTrMYECKUX TEOPH U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallAOHHOM,
PBOJIIOLIMOHHOM,
[TPOUCXOXKACHUS )KU3HU U
yesioBeKa

Bonpocs! st
Oecennr 142-
149 (n.5.1)

I1P605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MMO3HAHUS, HCIIOJB3YEMBIX B
OHOJIOrUM: HAOJIIONEHUS U
OIMCAHMSI KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUH;
OpTaHU3AIMH U TIPOBEICHHS
OHOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBIKEHUS
MII0TE3, BBISIBICHUS
3aBHCUMOCTH MEXKITY
ViCCllelyeMbIMH BEJTMUMHAMU,
00BSACHEHUS MOTYYEHHBIX
pe3yabTaToOB U
(hOpMYIHPOBAHUS BBIBOJIOB C
MICTI0JIb30BAHUEM HAayUHBIX
[TOHSTUI, TEOPUN U 3aKOHOB

Bonpocs! st
Oecennr 142-
149 (n.5.1)

Tema 2.3

JIPOS

MHTEPEC K Pa3INuHbIM
chepam mpodeccruoHaTbHON
NesSTeNbHOCTH

Bormnpocs! s
oOecensl 150-
154 (.5.1)

TecToBbIC
samanus 11-20
(m1.6.1 paznen 2)

JIP09

CrniocobHOCTBH (hOpMHUPOBATH
MHPOBO33pCHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU
0011eCTBEHHON TTPAKTUKH,
OCHOBAHHOTO Ha JIMAJore
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHpE

Bormpocs! st
oOecensl 150-
154 (.5.1)

KoHTponbHas
pabora (11.6.2.2)

JIP10

CrocoOHOCTb
COBepIJ_ICHCTBOBaHI/I}I
SI3LIKOBOM M YUTATEIHLCKOU

Bomnpocs qist
oecennl 150-
154 (n.5.1)

Bomnpocsl
co0eceI0BaHNs
25,26 (11.6.3)




KYyJbTYpbI KaK CpEICTBa
B3aUMOJICVCTBUS MEXKITY
JIFOBMU U TIO3HAHUS MUpa

MPO1

YMETb CaMOCTOSITEIHHO
(hopMynHpOBaTh U
AKTyaJlu3UpOBaTh NpooiIeMy,
paccMaTpuBaTth €€
BCECTOPOHHE, OMPEEIIATh
(€11 EATEIbHOCTH, 3a]1aBaTh
MapaMmeTpbl U KPUTEPUHU UX
TOCTUKEHUS], BHOCUTh
KOPPEKTHUBBI B JACSITEILHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yIbTATOB LIETISIM,
OLICHUBATb PUCKHU
[MOCIIECACTBHI 1eATETbHOCTH

Bomnpocs! 1ist
Oecennl 150-
154 (m.5.1)

MPO02

BJIAJICTh HABBIKAMH Y4EOHO-
HCCIIeA0BaTEIbCKON 1
[IPOEKTHOM JEeSATEIbHOCTH,
HaBbIKAMU PA3PEILICHUS
poGyieM B 00JacTH OMOJIOTHH

Bormpocs! s
oecennl 150-
154 (m.5.1)

MPO3

BBISIBJIATh IPUYHUHHO-
CJICICTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh
ApPTyMEHTHI JIJIs
TOKa3aTelIbCcTBa CBOMX
YTBEPKICHUH, 3a/1aBaTh
[apaMeTpbl U KpUTEpUU
perieHust B 00J1acTi OMOJIOTUH

Bormnpocs! s
Oecens! 150-
154 (n.5.1)

MP04

AHAJIU3UPOBATH IMOJTYYCHHBIC B
XOJI€ PCIICHUA 3a1a4n
PE3YJIbTAThl, KPUTHUYCCKHU
OILICHUBAThb UX NJOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUAX

Bormpocs! it
oOecensl 150-
154 (.5.1)

MP09

CO3/1aBaTh TEKCTHI B
pa3nuuHbIX (hopMarax ¢
Y4ETOM Ha3HAYCHUS
nH(OpMAaILIUY U 11eJIeBOI
ayJUTOpPUH, BEIOUpast
ONTUMATBHYIO GOopMy
[PECTaBICHUS U
BU3YyaJIn3allu1

Bormpocs! it
oOecensl 150-
154 (.5.1)

MP13

MPUHUMATh LCIIN COBMECTHOM

Bormpocs! it




e TeIIbHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110
€€ TOCTHKECHHUIO: COCTABIISITh
M1aH IeHCTBUH,
pacrpenenarTb pojau ¢ Y4ETOM
MHCHHI YYaCTHUKOB,
00CYX1aTh pe3yJIbTaThl
COBMECTHOM pabOThI

Oecensl 150-
154 (n.5.1)

MP15

OCYIIECTBIISITH MIO3UTHBHOE
CTpaTEernuecKoe MOBEJICHHUE B
pa3IMYHBIX CUTYAIHSIX,
[TPOSIBIIATH TBOPUYECTBO U
BOOOpakeHue, ObITH
MHUTAATHBHBIM

Bomnpocs! pis
Oecennl 150-
154 (m.5.1)

I1P607

CnocoOHOCTh peniaTh
OMOJIOTMYECKHE 3a1a49H,
COCTaBIIATh TCHOTHIINYSCKHUE
CXEMBI CKPCITUBAHUS JJIsI
Pa3HBIX THUIIOB HACJICIOBAHUS
[MPU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBI ITepeHoca
BEICCTB M YHEPTUU B
PKOcHCTEeMax (IIENH MTUTaHuUs,
MUIIEBbIE CETH)

Bormpocs! s
oecennl 150-
154 (m.5.1)

Tema 2.4

JIP10

CnocoOHOCTh
COBEPLICHCTBOBAHMUS
SI3LIKOBOM 1 UYMTATEILCKOM
KYJbTYPbI KaK CPEACTBA
B3aUMOJICVCTBUS MEXKITY
JTFOABMHU U TIO3HAHUS MUpa

Bonpocs! st
Oecensr 155-
159 (n.5.1)

TecToBBIC
samanus 11-20
(m1.6.1 pazmen 2)

JIP11

C11ocoOHOCTh
[IEHHOCTH HAay4YHOU
NIesITENNLHOCTH, TOTOBHOCTD
OCYIIECTBIISATH MMPOCKTHYIO U
HCCIIE0BATENbCKYIO

eI TENLHOCTD
VHJIMBU1YaJIbHO U B TPYIIIE

OCO3HaHusA

Bonpocs! st
Oecennl 155-
159 (m.5.1)

KonTtposbHas
pabora (11.6.2.2)

Bormnpocsl
coOeceoBaHus
27,28 (11.6.3)

MPO1

YMETh CaMOCTOSITEIIEHO
(bopMynHMpOBaTh U
AKTYaJTM3UPOBAThH TPOOIIEMY,
paccMaTpuBarh €€
BCECTOPOHHE, OIIPEEIIATh
LIeJIN AEATEIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU HX
NTOCTHKEHUSI, BHOCUTh

Bonpocs! st
Oecennl 155-
159 (m.5.1)




KOPPEKTHUBBI B ACATCIIBHOCTD,
OLCHUBATb COOTBECTCTBHUEC
PE3YIBTATOB LCIIAM,
OILICHUBATb PUCKHU
HOCJ'ICI[CTBHIZ JACATCIIbHOCTH

MPO02

BJIaJICTh HABBIKAMH Y4EOHO-

K CCIIEI0BATENBCKON U
[IPOEKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
po0JieM B 00J1acTH OMOJIOTHH

Bomnpocs! 1ist
Oecennl 155-
159 (m.5.1)

MP04

AHAJIU3UPOBATDH ITOJTYYCHHBIC B
XO0A€C PCIICHHUA 3aa4n
PE3YJIbTAThl, KDUTUYCCKHU
OLICHUBATh UX NOCTOBCPHOCTD,
IIPOrHO3UPOBATb USMCHCHUC B
HOBBIX YCJIOBUAX

Bormpocs! s
oecennl 155-
159 (m.5.1)

MP18

pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUP C TIO3HIIUU
Npyroro 4ejoBeKa

Bomnpocs qis
Oecennl 155-
159 (n.5.1)

I1P602

CnocoGHOCTh (hOpMUPOBATH
YMEHUsI PaCKpPBIBATh
coJiepKaHue
OCHOBOTIOJIATAIOIINX
OHOJIOTNYECKUX TEPMUHOB U
MOHATHH: )KU3HB, KJIETKA,
TKaHb, OPTaH, OPraHu3M, BH]I,
OIS, SKOCHCTEMA,
buoreHos, ouocepa;
MeTa00s3M (0OMEH BeIeCTB
1 TIpeBpaLleHNUEe SHEPTUN),
romeocTas (CaMOperyJIsius),
OucuHTe3 Oenka, CTpYKTypHas
OpraHHU3aLysl )KUBBIX CHCTEM,
TTCKPETHOCTD,
CaMOBOCIIPOU3BE/ICHHE
(pempoxykus),
HACJIEICTBEHHOCTD,
M3MEHYHUBOCTb, POCT U
pa3BUTHE, yPOBHEBAs
OpraHu3aIs

Bormpocs! s
oecennl 155-
159 (m.5.1)

I1P604

CrniocobHOCTB (hOpMHUPOBATH
YMEHHSI PaCKPhIBATh
OCHOBOIIOJIATraroIIIe
OHOJIOTHYECKUE 3aKOHBI U
3akoHoMepHocTH (.
Mengaens, T. Moprana, H. 1.
Bapunosa, O.I'ekkens, @

Bomnpocs! 1is
Oecennl 155-
159 (.5.1)




Mrosiepa, K. bapa), u ux
[IPUMEHUMOCTH K YKHBBIM
crucTeMam

I1P607

CrocoOHOCTB pelaTh
OHOJIOrMYECKHUE 3a1a4H,
COCTaBJISITh T€HOTUITHYECKHE
CXEMBI CKPEIITUBAHUS IS
pa3HbIX TUIIOB HACJICIOBAHUS
[MPU3HAKOB y OPTaHU3MOB,
COCTaBJISATh CXEMBI ITIEPeHOCa
BEIICCTB U YHEPTUU B
PKOCUCTEeMaXx (LICTH TUTaHMS,
MUIIEBbIE CETH)

Bomnpocs! 1ist
Oecenpl 155-
159 (m.5.1)

ITP608

CriocoOHOCTb KPUTUYECKH
OLIEHUBATh HH(OPMALINIO
OHMOJIOTNYECKOT0 COIEPIKAHUS,
BKJIIOYAOLIYIO
[ICeB/IOHAYYHBIE 3HAHUS U3
pa3IMYHbIX
CTOYHUKOB(CpeACTBa
MaccoBOM WH(pOpMaIIHH,
HAay4YHO-TIOIYJISIPHbIE
MaTepuabl);
WHTEPIPETUPOBATH ITHUECKUE
ACTIEKThl COBPEMEHHBIX
VicclieIoBaHMi B Orooruuy,
MEIUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ri100aabHbIE
PKOJIOTMYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH,
(hopMHUPOBATH 11O OTHOIIEHUIO
K HUM COOCTBEHHYIO TIO3MIINIO

Bormpocs! s
oecennl 155-
159 (m.5.1)

Tema 2.5

JIPO9

CrniocobHOCTh (hOpMHUPOBATH
MHPOBO33pCHUE,
COOTBETCTBYIOLI[EE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU
001I1eCTBEHHOW TTPAKTUKH,
OCHOBAHHOTO Ha JIMaJore
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
[MOJIMKYJIBTYPHOM MUPE

Bormpocs! st
oOecensl 160-
166 (11.5.1)

TectoBbIE
3aganus 11-20
(11.6.1 pazmen 2)

KoHTponbHas
pabora (11.6.2.2)

JIP10

CriocoOHOCTh
COBepIJ_IeHCTBOBaHI/I}I
SI3BIKOBOM M UYNTATEIIHCKOM
KYJIbTYpbI KaK Cpe/ICTBA
B3aUMOJICUCTBUS MEKITY
JIFOAbMHA U ITO3HAHUA MI/Ipa

Bormpocs! st
oOecensl 160-
166 (11.5.1)

Bomnpocsl
co0eceI0BaHNs
29,30 (11.6.3)




MPO1

YMETb CaMOCTOSITEIbHO
(bopMynHpOBaTh U
AKTyaJlu3UpOBaTh NpooiIeMy,
paccMaTpuBaTth €€
BCECTOPOHHE, ONPEIEIATh
(€11 JESTEIbHOCTH, 3a/1aBaTh
MapameTpbl U KPUTEPUHU UX
TOCTUKEHUS], BHOCUTh
KOPPEKTHUBBI B JCSITEILHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yNIbTATOB LIETISIM,
OLICHUBATh PUCKU
[MOCIIEACTBHI 1eATETHbHOCTH

Bomnpocs! 1ist
oecennl 160-
166 (1m.5.1)

MPO3

BBISIBJISITH IPUYUHHO-
CJICICTBCHHEIC CBSI3U U
AKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
[pelIeHMs, HAaXOIUTh
QpPTyMEHTBI JIJIs1
ITOKa3aTeJIbCTBA CBOUX
YTBEPKICHHUI, 3a]1aBaTh
[apaMeTpbl U KPUTEPUU
perieHust B 00J1acTi OMOJIOTUH

Bormpocs! s
oecennl 160-
166 (1m.5.1)

MPO5

YMETb [IEPEHOCUTD 3HaHUS B
[M03HABATEJIbHYIO U
MPAKTUYECKYIO 00JIACTH
KU3HEESATEIbHOCTH

Bomnpocs! s
oecennl 160-
166 (1m.5.1)

MP13

[IPUHUMATH LI€JI1 COBMECTHOMN
e TeNIbHOCTH,
OpPraHU30BBIBATh U
KOOpJIUHUPOBATh IEUCTBUS MO
€€ IOCTUIKEHUIO: COCTABIIATH
M1aH IeHCTBUM,
pacipenenaTh pojiau ¢ y4ETOM
MHEHHI Y4aCTHUKOB,
00CYX/1aTh pe3yJIbTaThl
COBMECTHOM paboThI

Bomnpocs! st
Oecens 160-
166 (1.5.1)

MP14

KOOPJIUHUPOBATH U
BBITOJIHATE paboOTy B
YCIIOBUSIX peabHOrO,
BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO
B3aUMOJCICTBUSA

Bonpocs! st
oOecensl 160-
166 (11.5.1)

MP16

[IPUHUMATh MOTUBBI U
ApPryMEHTBI IPYTUX JIIOACH
[IPY aHAJIN3€ PE3yIbTATOB
NEATEIIBHOCTH

Bomnpocs! pist
Oecensl 160-
166 (11.5.1)




MP18

pa3BUBaTh CIIOCOOHOCTH
[MOHUMATh MUP C TTO3ULIUU
NPyroro 4eaoBexa

Bomnpocs! pist
Oecennl 160-
166 (1m.5.1)

I1P604

CniocoOHOCTh (POpMUPOBATH
YMEHHUSI PaCKPHIBATH
OCHOBOTOJIAraroime
OMOJIOTUYECKHE 3aKOHBI 1
3akoHomepHocTH (I'.
Menneins, T. Moprana, H. U.
Basmiiosa, 0.1 exkensa, O
Miosepa, K. bapa), u ux
[IPUMEHUMOCTH K KMBBIM
CUCTeMaM

Bomnpocs! 1ist
Oecennl 160-
166 (1m.5.1)

ITP608

CriocoOHOCTb KPUTUYECKH
OLIEHUBATh WH(OPMAIIHIO
OHMOJIOTNYECKOT0 COIEPIKAHUS,
BKJIIOYAOLIYIO
[ICeB/IOHAYYHBIE 3HAHUS U3
pa3IMYHbIX
CTOYHUKOB(CpeACTBa
MaccoBOM WH(pOpMaIIHH,
Hay4YHO-TIONYJISIpHBIE
MaTepuabl);
WHTEPIPETUPOBATH ITHUECKUE
ACTIEKThl COBPEMEHHBIX
VicclieIoBaHM B Orooruu,
MEIUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100aJbHbIE
PKOJIOTMYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH,
(hopMHUPOBATH 11O OTHOIIEHUIO
K HUM COOCTBEHHYIO TIO3MIINIO

Bormpocs! s
oecennl 160-
166 (1m.5.1)

Tema 2.6

JIPO3

Crnoco6HOCTh (hopMUPOBATH
[POCCHUICKYIO I'PaXk/1aHCKYIO
WCHTUYHOCTH, TaTPUOTH3MA,
YBa)KEHHS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTHU
repen Ponunoi, ropnoctu 3a
CBOM Kpail, cBoro Ponuny,
CBOM SI3BIK U KYJIBTYPY,
[IPOILIJIOE M HACTOsIIEe
MHOTOHAIIMOHAJIBHOIO HapoAa
Poccnn

Bomnpocs! 1is
Oecennl 167-
173 (m.5.1)

TecToBBIC
samanus 11-20
(m1.6.1 pazmen 2)

KoHTponbHas
pabora (11.6.2.2)

JIPO4

CniocoO6HOCTh (POpMUPOBATH
[[EHHOCTHOE OTHOIIIEHUE K
rOCYJapCTBEHHBIM CHMBOJIAM,
MCTOPUIECKOMY U
MPUPOTHOMY HACIIE/IHIO,

Bomnpocs! 1is
Oecensl 167-
173 (.5.1)

Bomnpocsl
co0eceI0BaHNs
31,32 (1.6.3)




MaMsATHUKAM, TPaIULISIM
HaponoB Poccun,
noctuxeHusiM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TpyJie

JIPO8

MHTEPEC K Pa3InIHbIM
cdepam nmpodeccrnoHaIbHON
e TeIbHOCTH

Bomnpocs! pis
Oecennl 167-
173 (m.5.1)

JIPO9

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33PEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
OOILECTBEHHO MTPAKTUKH,
OCHOBAaHHOTO Ha JHajIore
KYJIBTYP, CIIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTA B
MOJHUKYJIBTYPHOM MHpPE YHCIIe
C UCIIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNBHBIX PECYPCOB

Bomnpocs! pist
Oecennl 167-
173 (n.5.1)

JIP10

CnocoOHOCTh
COBEPLICHCTBOBAHMUS
SI3LIKOBOM 1 UMTATEIbCKOM
KYJbTYPbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFOABMH U TIO3HAHUS MUPa

Bormnpocs! s
Oecens! 167-
173 (n.5.1)

JIP11

CriocoOHOCTh
LIECHHOCTHU Hay4YHOH
NEATENIBHOCTH,  T'OTOBHOCTB
OCYILIECTBISATh IPOEKTHYIO U
1CCIIEI0BATENBCKYIO
NesITeNIbHOCTD
VHIUBUAYAJIBHO U B TPYIIIE

OCO3HaHUA

Bormnpocs! s
Oecens! 167-
173 (n.5.1)

MP04

QHAJIM3UPOBATH MOJYYCHHBIE B
XOJI€ PELICHUS 3a1a4K
pe3yJIbTaThl, KpUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,
[MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSX

Bormpocs! st
Oecensl 167-
173 (m.5.1)

MPO8

BJIaJICTh HaBBIKAMHU
MOJTy4eHUs: UHPOPMALIUH U3
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSATEIILHO
OCYLIECTBIIATD ITOUCK, aHAIHU3,

Bormpocs! it
Oecensl 167-
173 (m.5.1)




CUCTEMATU3ALNIO U
WHTEpIpEeTANI0 HHPOPMALUU
pa3IMYHBIX BUIOB U GOpPM
[peACTaBICHUS

I1P603

CriocobHOCTH (hOpMHUPOBATH
YMEHHUSI PaCKPHIBATH
coJiep>KaHue
OCHOBOIIOJIATAOIINX
OHOJOTrMYECKUX TEOPH U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallAOHHOM,
PBOJIIOLIMOHHOM,
[TPOUCXOXKACHUS )KU3HU U
yesioBeKa

Bomnpocs! 1is
oecennl 167-
173 (m.5.1)

I1P605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MMO3HAHUS, HCIIOJB3YEMBIX B
OHOJIOrUM: HAOJIIONEHUS U
OIMCAHMSI KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUH;
OpTaHU3AIMH U TIPOBEICHHS
OHOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBIKEHUS
MII0TE3, BBISIBICHUS
3aBHCUMOCTH MEXKITY
VCCllelyeMbIMH BEJTMUNHAMU,
00BSACHEHUS MOTYYEHHBIX
pe3yabTaToOB U
(hOpMYIHPOBAHUS BBIBOJIOB C
MICTI0JIb30BAHUEM HAayUHBIX
[TOHSTUI, TEOPUN U 3aKOHOB

Bonpocs! st
Oecens! 167-
173 (n.5.1)

I1P607

CriocoOHOCTH periaTh
OHOJIOTHYECKHUE 3a/1a4H,
COCTaBJISATh TEHOTUITMYECKUE
CXEMBI CKPETITUBAHUS TSI
Pa3HBIX TUIIOB HACIIEIOBAHMS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJISATH CXEMBI IIepeHoca
BEIIIECTB M YHEPTHH B
HKOCHCTEMAaX (LIeMH MUTaHUS,
MUIIEBbIE CETH)

Bomnpocs! st
Oecennl 167-
173 (m.5.1)

Pazgen 3. Teopus 3BostoMu

Tema 3.1 JIPO1

CniocoO6HOCTH (POPMUPOBATH
Pa)XTAaHCKOIO TTO3UIIUIO
oOydJaromerocs, Kaxk
AKTUBHOI'O 1 OTBETCTBEHHOI'O
qJIeHa POCCHIICKOTO 00IIecTBa

Bormpocs! it
Oecensl 174-
178 (1.5.1)

TecToBbIC
3amanus 21-40
(11.6.1 paznmen 3)
Bomnpocsl
co0eceI0BaHNs




1 OCO3HAHHE CBOEr0 MECTA B
HH(POPMaIIMOHHOM OOIIECTBE

JIPO9

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33PEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
[Pa3BUTHA HAYKHU U
0O0ILECTBEHHOH MTPAKTUKH,
OCHOBAaHHOTO Ha JHajore
KYJIBTYP, CIIOCOOCTBYIOILIETO
OCO3HAaHUIO CBOETO MECTA B
MOJUKYJIBTYPHOM MHpPE YHCIIe
C UCIIOJIb30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

Bomnpocs! 1ist
oecennl 174-
178 (m.5.1)

JIP10

C11ocOOHOCTh
COBEPIIICHCTBOBAHUS
SI3BIKOBOM M YMTATEIBCKOM
KyJIBTYPBI KaK CpEeICTBA
B3aMMOJICHCTBHS MEXKILY
JTFOZIBMU U TTO3HAHUS MHPa

Bormpocs! s
Oecennl 174-
178 (m.5.1)

MPO1

YMETb CAMOCTOSATEIIBHO
(hopMynupoBath 1
AKTyaJIM3HpOBaTh NpodIeMy,
paccMarpuBarh €€
BCECTOPOHHE, OIIPEAEIATD
LIETIU AESITEIBHOCTH, 33/1aBaTh
[apaMeTpbl U KPUTEPUU UX
TOCTH>KEHHSI, BHOCUTD
KOPPEKTUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE
pe3yabTaTOB LENAM,
OLICHUBATh PUCKH
[TOCJIEICTBUH NEATEIIBHOCTU

Bornpocs! st
Oecennl 174-
178 (m.5.1)

MPO02

BIIAJIETh HABBIKAMH YIEOHO-
HCCIIEI0BATENBCKON U
[MPOEKTHOM JEeSATEIbHOCTH,
HaBbIKAMU Pa3PEILICHUS
mpobJieM B 00J1acTH OMOJIOTHI

Bormpocs! st
Oecensl 174-
178 (m.5.1)

MPO03

BBISIBJIATh IPUYHUHHO-
CJICACTBCHHBIC CBA3U U
AKTyaJIM3UpOBATh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
peH_ICHI/IH, HaXOIUThb
QpPTyMEHTBI JIJIs1
TOKa3aTeJIbCTBA CBOUX
YTBEPKICHHI, 3a]1aBaTh

Bormpocs! st
Oecensl 174-
178 (1.5.1)

33,34,35,36,37
(11.6.3)




MapameTpsl U KPUTEPUU
perieHust B 00J1acTH OMOJIOTUH

MP04

AHAJIM3UPOBATh IMOJIYYCHHBIC B
XOI€ PCIICHHUA 3ada4Yn
PE3YIbTATEI, KPUTUYCCKHU
OLICHUBATh UX NOCTOBCPHOCTD,
IIPOTHO3UPOBATh U3MCHCHHC B
HOBBIX YCJIOBUAX

Bomnpocs! 1ist
oecennl 174-
178 (m.5.1)

MP12

BIIA/ICTh HABBIKAMU
pacrio3HaBaHMsI U 3AIIUTHI
WH(pOpMAIHH,
MH(pOPMAITMOHHOM
0€30MMaCHOCTH JTUYHOCTH

Bonpocs! st
Oecennt 174-
178 (n.5.1)

ITP603

CriocobHOCTH (hOPMHUPOBATH
YMEHUSI PaCKpPBhIBATh
coJIepKaHue
OCHOBOITOJIArafOIINX
OMOJIOTHYECKUX TCOPHH U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
PBOJIIOLIMOHHOM,
[IPOUCXOXKACHUS )KU3HU U
JeIoBeKa

Bormpocs! s
Oecennl 174-
178 (m.5.1)

I1P605

CriocoOHOCTh IPUMEHEHUS
OCHOBHBIX METOJ/IOB HAYYHOTO
[MO3HAHMSI, UCTIOJIb3YEMBIX B
OMOJIOTHH: HAOIIONEHNS 1
OIMCAHMS KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHUI;
OpraHHU3allH U TPOBEICHUS
OHOJIOTTYECKOr0
PKCIIEPUMEHTA, BBIIBIKEHUS
TUIOTE3, BEIABICHHS
3aBUCUMOCTH MEXKIY
HCCTIeyeMbIMU BETMYNHAMMU,
00BSICHEHUS TIOTYYCHHBIX
pe3yIbTaTOB U
(hopMyIHpOBaHUS BHIBOJIOB C
WCTIOTb30BAaHUEM HAYIHBIX
[OHSTUH, TEOPUI U 3aKOHOB

Bornpocs! st
Oecennl 174-
178 (m.5.1)

I1P609

CrocoOHOCTE CO3/1aBaTh
COGCTBCHHBIC IIMCBMCHHBIC U
YCTHBIE COOOIIIEHUS HA
OCHOBE OHMOJIOTHYECKOMH
nH(pOpMaIIUU U3 HECKOJIBKUX
HMCTOYHHKOB, FpaMOTHO
HCITOJIb30BAaTh MOHSITHIHBIN

Bormpocs! it
Oecensl 174-
178 (1.5.1)




arrapar OHoJIorun

Tema 3.2

JIPO3

CniocoO6HOCTh (OpMUPOBATH
POCCHUICKYIO TPaXKJaHCKYIO
JICHTUYHOCTH, IaTPUOTU3MA,
YBa)KEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoi, ropaoctu 3a
CBOU Kpaii, cBoro Poauny,
CBOH S3BIK U KYJBTYDY,
[IPOILJIOE U HACTOSALLEE
MHOTOHAIIMOHAJIBHOI'O Hapoaa
Poccun

Bomnpocs! 1ist
Oecennl 179-
184 (m.5.1)

JIP09

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
[Pa3BUTHA HAYKU U
OOILIECTBEHHO MTPAKTUKH,
OCHOBAaHHOTO Ha JHajIore
KYJIBTYP, CIIOCOOCTBYIOILIETO
OCO3HAHHIO CBOETO MECTA B
MOJTUKYJIBTYPHOM MUPE YHCIIE
C UCTIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bormpocs! s
oecennl 179-
184 (m.5.1)

JIP11

C110coOHOCTE
LIEHHOCTH
NIEATEIbHOCTH,  T'OTOBHOCTH
OCYIIECTBIATh MPOCKTHYIO U
MCCIIEIOBATEIBCKYIO
N1eATeIbHOCTD

WHIMBUyaJIBHO U B TPYIIIE

OCO3HaHUsA
Hay4YHOH

Bomnpocs! s
oecennl 179-
184 (m.5.1)

MPO03

BEISIBIISITH IPUIHHHO-
CJIEICTBEHHBIE CBS3H U
AKTyaJIM3HpOBATh 3aj1auy,
BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HaXOAUTh
QpryMEHTBHI JIJIs
T0Ka3aTENbCTBA CBOMX
YTBEPK/ICHUH, 3a7]aBaTh
MapaMeTpbl U KPUTEPUU
perieHust B 00J1acTH OMOJIOTHH

Bomnpocs! 1is
Oecensl 179-
184 (1.5.1)

MPO5

YMETh IIEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KH3HEACATEIEHOCTH

Bomnpocs! 1is
Oecensl 179-
184 (.5.1)

TecToBBIC
samanus 21-40
(1.6.1 paznmen 3)

Bomnpocsl
co0eceoBaHus
38,39,40,41
(11.6.3)




I1P607

CriocoOHOCTB pelaTh
OuoJIOrnYecKue 3ajau,
COCTABJISATh TEHOTUITHYECKUE
CXEMBbI CKpELUBaHUs IS
pa3HBIX TUIIOB HACIIETOBAHHUS
[IPU3HAKOB y OPraHU3MOB,
COCTaBJISATH CXEMBI IIepeHoca
BEIIECTB 1 SHEPIHHU B
PKOCUCTEMaX (LIeTIH NUTaHMs,
MMUIIEBHIE CETH)

Bomnpocs! 1ist
oecennl 179-
184 (m.5.1)

I1P609

Cr1ocoOHOCTh CO37aBaTh
COOCTBEHHBIE THCEMEHHBIE U
YCTHBIE COOOIIEHHS Ha
OCHOBE OMOJIOTHYECKOM
HH(pOpMaIIUK U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
HCITOJIb30BaTh NOHITHHNHBIN
arnmnapar OUOJIOTUU

Bonpocs! st
oecenst 179-
184 (m.5.1)

Tema 3.3

JIP0O9

CriocobHOCTH (hOPpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
[Pa3BUTHA HAYKH U
00I11eCTBEHHOH NMPaKTHKH,
OCHOBAaHHOTO Ha JHajiore
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B
MOJHUKYJIBTYPHOM MHpPE YHCIIe
C UCIIOJIb30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB

Bonpocs! st
Oecens! 185-
190 (1.5.1)

JIP10

CnocoOHOCTh
COBEPUICHCTBOBAHMS
SI3LIKOBOM 1 YMTATEILCKOM
KYyJbTYpbI KaK CPeACTBA
B3aUMOJICVICTBUS MEXKITY
JTFOABMHU U TIO3HAHUS MUpa

Bomnpocs! st
Oecennl 185-
190 (m.5.1)

TecToBBIE
3aganus 21-40
(m1.6.1 pazmen 3)

Bomnpocsl
co0eceoBaHUs
42 (11.6.3)

JIP11

CriocoOHOCTD
LICHHOCTH
esITeIbHOCTH,

OCO3HAHUSA
Hay4YHOH
TOTOBHOCTb

OCYILIECTBISTh TMPOEKTHYIO U

HCCIIE0BATENILCKYIO
NEATEIbHOCTD
VHMBHUYaJIbHO U B IPYIIIIE

Bonpocs! st
Oecennl 185-
190 (1.5.1)

MPO1

YMETh CaMOCTOSTEIIHLHO
(bopMyIHpOBaTh U

Bomnpocs! qist
Oecennl 185-




AKTyaJlu3UpOBaTh NpooiIeMy,
paccMaTpuBaTh €€
BCECTOPOHHE, ONIPENEIATh
LIE€IU JACSATEIBHOCTH, 3/1aBaTh
[apaMeTpbl U KPUTEPUU UX
JOCTHIKCHUSA, BHOCUTD
KOPPEKTHUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE
pe3yabTaTOB LENSIM,
OLICHUBATb PUCKHU
[MOCJIE/ICTBUH 1ESITEIIBHOCTU

190 (1.5.1)

MPO02

BJIaJICTh HABBIKAMH Y4EOHO-
MCCIIEA0BATEIBCKON U
[TPOCKTHOM JIeATEIILHOCTH,
HAaBBIKAMU Pa3peIICHS
po0JieM B 00J1acTH OHMOJIOTHH

Bormpocs! s
oecennl 185-
190 (m.5.1)

MPO3

BBISIBJIATH IPUYHUHHO-
CJICICTBEHHBIC CBSI3U U
AKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
peuieHus, HaX0IUTh
QpPTyMEHTHI JIJIs1
TOKa3aTelIbCcTBa CBOMX
YTBEPKICHUH, 3a/1aBaTh
[apaMeTpbl U KpUTEpUU
perieHust B 00J1acTi OMOJIOTUH

Bormpocs! s
oecennl 185-
190 (m.5.1)

MP04

AHAJIU3UPOBATDH IMOJTYYCHHBIC B
XOJI€ PCIICHHUA 3a1a4n
PE3YJIbTAThl, KPUTHUYCCKU
OLICHUBATb UX NOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUAX

Bormnpocs! s
Oecens! 185-
190 (m.5.1)

I1P603

CrniocobHOCTB (hOpMHUPOBATH
YMEHUS PacCKphIBaTh
coJiepKaHue
OCHOBOITOJIArafOIINX
OHOJOTUYECKUX TEOPHM U
TUTIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTAallAOHHOM,
PBOTIOITMOHHOM,
[IPOUCXOKACHUS KU3HU U
JeIoBeKa

Bormpocs! it
Oecennl 185-
190 (m.5.1)

I1P605

CrocoOHOCTh MPUMEHEHHUSI
OCHOBHBIX METOJIOB HAYYHOT'O
MMO3HAHUS, HCITOJIb3yEeMbIX B
OHOJIOTHUH: HAOIIOACHUS U
ONHCAHUS KUBBIX CHCTEM,

Bormpocs! it
Oecennl 185-
190 (m.5.1)




[POLIECCOB U SIBJICHUI;
OpraHU3aIHy ¥ TPOBEICHUS
OHOJIOTUYECKOTO
PKCIICPUMEHTA, BBIJIBHKEHUS
TUIIOTE3, BLIABICHUS
3aBUCUMOCTH MEXKTY
HCCIeyeMbIMU BETMYMHAMHU,
00BSICHEHHS TIOJyYCHHBIX
pe3yIbTaTOB U
(hopMyTUpOBaHUS BEIBOJIOB C
MCIIO0Ib30BAHUEM HAYYHBIX
[MOHSITUH, TEOPUI U 3aKOHOB

Paznen 4. Dxoorus

Tema 4.1

JIP09

CnocoGHOCTh (hOpMUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U
001IECTBEHHO!N MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJIbTYp, CHIOCOOCTBYIOIIETO
OCO3HaHMIO CBOETO MECTa B
MOJTUKYJIBTYPHOM MUPE YHCIIE
C UCIIOJIb30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bormpocs! s
Oecennl 191-
197 (n.5.1)

JIP12

CriocoOHOCTD K
(hOopMHPOBAHUIO
DKOJIOTMYECKOH KYJIbTYPBI,
[MOHUMAaHMsI BIUSHUS
COLIMAJIbHO-D)KOHOMHUYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOJHON U COLIUATIbHON
Cpelbl, OCO3HAaHUE
r1100aIbHOTO XapakTepa
PKOJIOTMUYECKUX MPoOIemM

Bormnpocs! s
Oecens! 191-
197 (n.5.1)

JIP13

CrocoOHOCTh TUTAHMPOBATH U
OCYILIECTBJISATh  JICUCTBUA B
OKpYy>Karoleu cpene HA|
OCHOBE 3HAHUS nenen
YCTOMUYMBOTO pa3BUTHS
YEeIIOBEUECTBA

Bormpocs! it
Oecensl 191-
197 (m.5.1)

MP04

QHAJIM3UPOBATh MOJyUYEHHBIE B
X011 petieHus 3a71a4u
[pEe3yNbTaThI, KPUTHYECKH
OLICHUBAaTh UX JOCTOBEPHOCTb,
[IPOrHO3UPOBATh U3MEHEHHE B

Bormpocs! it
Oecensl 191-
197 (m.5.1)

TecToBBIE
3aganus 41-49
(m1.6.1 paznen 4)

KoHTponbHas
paboTa (11.6.2.3)

Bomnpocsl
co0eceoBaHUs
43,44,45 (11.6.3)




HOBBIX YCIIOBHUAX

MPO5

YMETb [IEPEHOCUTH 3HAHUS B
[103HABATEJIbHYIO U
[IPaKTUYECKYIO0 00JIacTH
PKU3HEESATEIbHOCTH

Bomnpocs! 1ist
oecennl 191-
197 (m.5.1)

MPO06

YMETh HHTEIPUPOBATH 3HAHUS
13 pa3HbIX IPEIMETHBIX
oOJIacTel OMOJIOTUU

Bomnpocs! 1ist
oecennl 191-
197 (m.5.1)

MP18

[Pa3BHBATb CIIOCOOHOCTH
IMIOHUMATb MHP C IMMO3UIIUU
APYTroro 4ejioBeKa

Bomnpocs! 1ist
Oecennl 191-
197 (n.5.1)

ITP605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOTO
[MO3HAHMS, UCTIOJb3YEMBIX B
OHOJIOTUM: HAOIIOIEHUS U
OIMMCAaHUS KUBBIX CUCTEM,
[POLIECCOB U SIBJICHUI;
OpraHU3aIMHU ¥ MPOBEICHUS
0HOJIOrTYECKOI0
PKCIICPUMEHTA, BBIJBHKEHUS
TUIIOTE3, BLISIBICHUS
3aBUCUMOCTH MEXIY
MCCIeyeMbIMU BETMYUHAMHU,
00BSICHEHUS TIOTYYSHHBIX
pe3yIbTaTOB U
(hopMyIupOBaHUs BBIBOJOB C
MCTIOIb30BAaHUEM HAYYHBIX
TOHATUH, TEOPUM U 3aKOHOB

Bormpocs! s
oecennr 191-
197 (n.5.1)

Tema 4.2

MP 02

BIIaIETh HaBBIKAMU y4eOHO-

M CCIIEI0BATENBCKON 1
[IPOEKTHOM eATEeIHbHOCTH,
HABBIKAMU Pa3peIICHUS
mpoGyieM B 006JacTH OMOOTHH

Bomnpocs! s
oecennl 198-
203 (m.5.1)

MP 03

BEISIBIISITH IPUIHHHO-
CJICACTBCHHBIC CBA3U U
AKTyaJlu3UpPOBATh 3a/1a4y,
BBIJIBUT'ATh TUIIOTE3Y €€
pEIIeHUs, HaXOUTh
APTYMCHTBI JJIA
TOKa3aTeNbCTBA CBOMX
YTBEPKICHHI, 3a]1aBaTh
rmapaMeTpbl U KpUTEPUU
perieHust B 00J1acTH OMOJIOTUH

Bomnpocs! 1is
Oecennl 198-
203 (1.5.1)

JIP09

CniocoO6HOCTh (POpMUPOBATH

Bomnpocs! qist

TecToBBIE
samanns 41-49
(11.6.1 paznmen 4)

Bormnpocsl
coOeceoBaHus
46,47,48 (11.6.3)




MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPaKTHKH,
OCHOBAaHHOTO Ha JTHaJIore
KYJIbTYp, CHOCOOCTBYIOILLIETO
OCO3HAaHHIO CBOETO MECTa B
[1OJIUKYJIBTYPHOM MUPE YUCIIE
C UCIIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Oecennl 198-
203 (.5.1)

JIP10

C110cOOHOCTh
COBEPILICHCTBOBAHUS
SI3LIKOBOM Y UMTATEIHCKOM
KYJIbTYpPBI KaK Cpe/ICTBA
B3aMMO/JICHCTBUS MEXKTY
JTF0IBMH U TIO3HAHUST MUPA

Bormpocs! s
oecennl 198-
203 (.5.1)

JIP11

CI10cOOHOCTE
LIEHHOCTH
NIeATENbHOCTH,
OCYILLIECTBIATH
MCCIIEIOBATENBCKYIO
esITEILHOCTD
WHIMBUAYAIBHO U B TPYIINE

OCO3HAHHUS
Hay4YHOH
TrOTOBHOCTb

MIPOCKTHYIO U

Bonpocs! st
Oecens 198-
203 (n.5.1)

JIP12

CriocoOHOCTb K
(hopMHpPOBaHHUIO
DKOJIOTUYECKON KYIbTYpHI,
MMOHMMAaHUSI BIUSHUS
COLIMAJIbHO-?KOHOMUYECKUX
[TPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIIUATILHON
Cpelbl, OCO3HAHUE
rI00aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIeM

Bornpocs! st
Oecens 198-
203 (n.5.1)

JIP14

CriocoOHOCTB
[IPOTHO3UPOBATH
HeOJ1aronpusiTHbIE
DKOJIOTMYECKUE MTOCIIEACTBUS
MpePUHIMAEMbIX
NIECTBUMN, IIPEAOTBPALLATh UX

Bomnpocs! st
Oecennl 198-
203 (1.5.1)

JIP15

CriocoOHOCTh pacHIMpeHus
OIIBITA JESITEIbHOCTH
DKOJIOTUYECKON
HaNpaBJICHHOCTH

Bomnpocs qist
Oecennl 198-
203 (m.5.1)




MP04  |ananu3upoBath nojgy4eHHbIe B [Bompockl 1t
XOJI€ PEIICHUS 3a1a4K oecennl 198-
pe3yabTaThl, KPUTUUECKHU 203 (m.5.1)
OLICHUBATh UX IOCTOBEPHOCTH,
[IPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIOBUSAX

MPOS  |ymeTb nepeHOCUTh 3HAHUSI B Bomnpocsl 1is
MMO03HABATEIBHYIO U Oecennr 198-
MMPaKTUYECKYI0 00JIacTH 203 (m.5.1)
KH3HEIeATEIIbHOCTH

MP0O6  |ymeTh HHTETPHPOBATH 3HAHUS  |BOmpOCHI 71t
13 pa3HbIX MPEAMETHBIX Oecennl 198-
oOacTei Ononorun 203 (n.5.1)

MPO9  |co3maBath TEKCTHI B Bormpocs! 1u1st
pa3nuYHBIX (hopMarax ¢ Oecennt 198-
Y4€TOM Ha3HAuYECHUS 203 (m.5.1)
WH(GOpPMAIINY U [IETEBON
ayTUTOPUH, BHIOHpast
ONTUMAIILHYIO (hopMy
[Ipe/ICTABICHUS U
BU3yaJTN3aIIH

MP10  |oueHMBaTH  JOCTOBEPHOCTH, |[BOmpOCH! 1yst
JEruTUMHOCTb UH(popManuy,  |0eceanbl 198-
ee cooTBeTcTBHE MpaBoBbIM U 203 (11.5.1)
MOPATbHO-3THYECKUM
HOpMaM;

ITP608  |CriocoOHOCTh KPUTHUYECKH Bomnpocsr mist

OLIEHUBATh HH(OPMALINIO
OMOJIOTUYECKOT0 COIEPIKaHUS,
BKJIFOYAIOIIYIO
[CeB/IOHAYYHBIEC 3HAHUS U3
pa3IMIHBIX
CTOYHHUKOB(Cpe/ICTBA
MaccoBoi nH(popMalu,
Hay4YHO-TIONYJISIPHBIE
MaTepuabl);
MHTEPIPETUPOBATH ITUYECKHE
ACTIEKTHI COBPEMEHHBIX
VCClleIOBaHMM B OHoIoTUHy,
MeUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh II100aIbHBIE
PKOJIOTUYECKHE MPOOIIEMBI
COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHOIIIEHUIO
K HUM COOCTBEHHYIO ITO3HIIHIO

Oecennl 198-
203 (m.5.1)




I1P610

[IPUMEHSITH [1OJIy4E€HHBIE
3HAHUS JUISI OO BSICHEHUS
OHOJOTrMYECKUX MPOLECCOB U
SIBIICHUH, JIJIS1 TIPUHSTHUS
[IPaKTUYECKUX PelIeHUl B
[MOBCEIHEBHOM KU3HU C
[[e1bI000ecIeUeHUS
0E30MMaCHOCTH CBOETO
310pPOBbS U 37]0POBbS
OKpY>KarOLIKX JIIOAEH,
COOJIOICHUS 3I0POBOTO
00pasa KU3HH, HOPM
PaMOTHOTO MTOBE/ICHUS B
OKpY>Karolle NpUpOTHON
cpele; MOHUMaHue
HE00X0IMMOCTH
MCIIOJIb30BAHUS JOCTUKCHHH
COBPEMEHHOU OMOJIOTUN U
OMOTEXHOJIOTHA TS
paIMoHaIBFHOTO
[IPUPOIONOIB30BAHUS

Bomnpocs! 1ist
oecennl 198-
203 (m.5.1)

Tema 4.3

JIP09

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
[Pa3BUTHA HAYKH U
00I11eCTBEHHOH NMPaKTHKH,
OCHOBAaHHOTO Ha JHajiore
KYJIBTYp, CIIOCOOCTBYIOIIErO
OCO3HAHHUIO CBOETO MECTA B
MOJHUKYJIBTYPHOM MHpPE YHCIIe
C UCIIOJIb30BaHUEM
COBPEMEHHBIX JJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bormpocs! s
Oecennl 204-
209 (n.5.1)

JIP12

CriocoOHOCTb K
(hopMHpPOBaHHUIO
DKOJIOTUYECKON KYIbTYpHI,
MTOHUMaHUSI BIUSHUS
COLIMAJIbHO-?KOHOMHYECKUX
[TPOLIECCOB HA COCTOSTHUE
[MPUPOIHOMN U COIUATLHON
Cpelbl, OCO3HAHUE
r100aBbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIeM

Bormpocs! it
Oecennl 204-
209 (1.5.1)

JIP14

CrocoGHOCTh
[IPOTHO3HPOBATH
HeOIaronpusTHhIC
PKOJIOTMYECKUE TTOCTICACTBUS
MPEIIPUHIMAEMBIX

Bormnpocs! st
Oecennl 204-
209 (1.5.1)

TecTtoBbIC
samanus 41-49
(11.6.1 paznen 4)

Bomnpocsl
co0eceoBaHUs
49,50 (11.6.3)




NEHCTBUM, IPEIOTBPAILIATh UX

JIP15 CrocoOHOCTh pacIIupeHHS Bomnpocs! st
ONBITa ACATEIbHOCTH Oecensr 204-
PKOJIOTHYECKOMN 209 (n.5.1)
HaTPaBICHHOCTH

MP02  BrajgeTh HaBBIKAMH Y4eOHO- Bomnpocs! st
VICCIIEI0BATENLCKOM 1 6ecenn 204-
[MPOCKTHOM ESITEILHOCTH, 209 (n.5.1)
HABBIKAMU Pa3peIIeHUs
po0JieM B 00J1acTH OHMOJIOTHH

MPO0O3  [BBIABIATH IPUYUHHO- Bormpocsr st
CJIEICTBEHHBIE CBSA3U U Oecennl 204-
AKTyallu3UpOBaTh 33/1a4y, 209 (m.5.1)
BBI/IBUTATh THIIOTE3Y €€
pElIeHUs, HaXOIUTh
QpTyMEHTHI JUTSI
TOKa3aTEeNIbCTBA CBOMX
YTBEPKJICHHM, 3a7aBaTh
[apameTpbl U KpUTEpUn
penieHus B 00JacTi OMOJIOTHN

MPOS5  |ymeTh nepeHOCUTh 3HaHUSA B Bormnpocs! s
[M03HABATEJIbHYIO U Oecennl 204-
MPAKTUYECKYIO 00JIACTH 209 (n.5.1)
KI3HEIEATEIIbHOCTH

MPI12  |BnajgeTh HaBBIKAMU Bormnpocs! s
pacro3HaBaHUs U 3alUTHI oecennl 204-
H(pOopMauy, 209 (n.5.1)
1H(}OpMaLMOHHON
0€30MaCHOCTH JTMYHOCTH

ITP605  |CriocoOGHOCT PUMEHEHUS Bompocs! st

OCHOBHBIX METO/IOB HAYYHOTO
MMO3HaHW, UCITOJIb3YEMEBIX B
OHMOJIOTHH: HAOTIOACHUS U
OIIMCaHHUA JKUBBIX CUCTEM,
[POLIECCOB U SIBJICHUI;
OpraHru3alvii U IIPOBCIACHUA
OHOJIOTUIECKOTO
OKCIICPUMCHTA, BBIJIBUYKCHH A
TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MCXKIY
rcCIeAyeMbIMU BETMYMHAMMU,
00BSICHEHUS TOTYYCHHBIX
PE3YyJIbTaTOB U
(hopMyIHpoBaHUsI BHIBOJOB C
M CIIOJIb30BAHNUECM HAYYHBIX

MOHSITUH, TEOPUI U 3aKOHOB

Oecennl 204-
209 (n.5.1)




ITP606

CrnocoOHOCTh BBIIEIATH
CYIICCTBEHHbBIC MPU3HAKU
BHPYCOB, KJICTOK ITPOKAPUOT U
DYKApHOT; OJHOKJICTOUYHBIX H
MHOT'OKJIETOYHBIX
OpPraHU3MOB, BUJIOB,
OHOreoICHO30B U DKOCUCTEM;
0COOEHHOCTH MPOLECCOB
0OMEHA BEIIECTB U
[IpeBpaIlCHIs SHEPTHH B
KJIeTKe, (POTOCHUHTE3a,
[JIACTHYCCKOTO M
PHEPreTHYECKOro ooMeHa,
XEMOCHHTE3a, MUTO3a,
Mei03a, OIIO0TBOPEHHS,
pa3BUTHS U PA3MHOXKEHUS,
WH/IMBUyIbHOTO Pa3BUTHS
opranu3ma(OHTOT€HE3a),
OOpHOBI 32 CYIIIECTBOBAHHUE,
€CTECTBEHHOT'O 0TOOpa,
BH1000pa30BaHUS,
[PHUCIIOCOOJICHHOCTH
OpPraHU3MOB K Cpejie
00UTaHUS, BIUSHUS
KOMITOHCHTOB DKOCHCTEM,
QHTPOITOTEHHBIX U3MEHCHUI B
PKOCHUCTEMAX CBOEHU
MECTHOCTH, KPyrOBOpPOTa
BEIIIECTB M MPEBPAICHUE
bHeprun B 6uochepe

Bomnpocs! 1ist
oecennl 204-
209 (m.5.1)

Tema 4.4

JIPO8 MHTEpEC K pa3InyHbIM Bormpocs! s
chepam mpodeccruoHaTbHON oecenn 210-
eI TeIbHOCTH 214 (n.5.1)
JIP12 CrocoOHOCTE K Bomnpocs! 1is
hopMUPOBAHUIO oecenn 210-
PKOJIOTMUYECKOH KYJIbTYpBI, 214 (.5.1)
MTOHUMAHWSI BITUSTHHSI
COLIMAJIbHO-DKOHOMMYECKUX
[IPOLIECCOB HA COCTOSTHUE
[IPUPOIHON U COLIUATIbHON
Cpelbl, OCO3HaHUE
r1100aIbHOTO XapakTepa
PKOJIOTMYECKUX MPoOIeM
JIP13 CriocoOHOCTh TIAaHUPOBATH HMBOIPOCHI 171

OCYILIECTBJISATh  JIEUCTBUM B
OKpY>Karolen cpene HA|
OCHOBE 3HaHUSA eneit
YCTOWYHBOTO pa3BUTHUA

qCI0BCUCCTBA

Oecensl 210-
214 (n.5.1)

TecToBbIC
samanus 41-49
(m1.6.1 paznen 4)

Bomnpocsl
co0eceoBaHUs
51,52 (11.6.3)




JIP14

CrocoOHOCTh
[MPOTHO3UPOBATH
HeOIaronpusITHbIE
PKOJIOTMYECKUE MOCIEACTBHUS
[peANPUHUMACMBIX
NEHCTBUM, IPEIOTBPAILIATh UX

Bomnpocs! 1ist
oecennt 210-
214 (m.5.1)

MPO1

YMEThb CAaMOCTOSITEIIEHO
(bopMynupoBaTh U
AKTyaJIM3HpOBATh IPOOIEMY,
paccMaTpHuBaTh €€
BCECTOPOHHE, ONPEACIAThH
[[e1 AeSATEIbHOCTH, 33/1aBaTh
apameTpbl U KPUTCPHH HX
OCTH)KEHUS!, BHOCHTb
KOPPEKTHUBBI B JICSTEILHOCTD,
OLICHUBATh COOTBETCTBHE
PE3yJIbTATOB LIEIISM,
OLICHUBAThH PUCKU
[TOCJIEICTBUH EATEIBHOCTH

Bonpocs! st
6ecennt 210-
214 (n.5.1)

MPO02

BJIaJICTh HABBIKAMH Y4EOHO-
HCCIIEI0BATENBCKON 1
[IPOEKTHOM eATeIHHOCTH,
HAaBBIKAMU Pa3peIICHUS
rpo0GyieM B 0061acTH OMOIOTHH

Bormpocs! s
Oecennl 210-
214 (n.5.1)

MPO3

BBISIBJIATH IPUYHUHHO-
CJICICTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh
QpPTyMEHTBI JIJIs1
TOKa3aTelIbCcTBa CBOMX
YTBEPKICHUH, 3a/1aBaTh
[apaMeTpbl U KpUTEPUU
perieHust B 00J1acTH OMOJIOTUH

Bormnpocs! s
Oecenst 210-
214 (n.5.1)

[1P601

CrniocobHOCTBH (hOpMHUPOBATH
3HAHHS O MECTE U POJIH
OHMONIOTHHU B CUCTEME
HAYYHOT'O 3HAHUS;
(yHKIMOHATIBLHON
PaMOTHOCTH YeJIOBEKA JIJIsI
pELICHUS )KU3HEHHBIX
pobeM

Bormpocs! st
Oecensl 210-
214 (.5.1)

I1P606

CrocOOHOCTH BBIIEIATE
CYILIECCTBEHHBIC TIPU3HAKU
BHPYCOB, KIICTOK ITPOKAPHOT U
DYKApUOT; OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX

Bormpocs! it
Oecensl 210-
214 (.5.1)




OpPTraHUu3MOB, BUJIOB,
OHOT€OLIEHO30B 1 YKOCHUCTEM;
0COOEHHOCTH MPOIECCOB
oOMeHa BEIIeCTB U
[pEeBpaIlCHIs SHEPTHH B
KIeTKe, (POTOCHHTE3A,
[TACTUYECKOTO U
SHEPTreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a,
Mel03a, OIUIOJOTBOPEHHS,
pa3BUTHS U Pa3MHOXKEHUS,
WHUBUYAIbHOTO Pa3BUTHS
opranu3Ma(OHTOT€HE3a),
OOpBOBI 32 CYILIIECTBOBAHUE,
ECTECTBEHHOT'O 0TOO0DA,
BHI000pa30BaHUS,
[PHUCIIOCOOJICHHOCTH
OpPraHU3MOB K Cpeie
OOUTaHUS, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM,
AQHTPOITOTCHHBIX U3MECHCHUN B
PKOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTA
BEIIIECTB M MMPEBpAICHUE
DHEpruu B Ouocdepe

Tema 4.5

JIPO1 CniocoGHOCTH (hopMHUPOBATH Bompocsr st
rPakIaHCKOO TTO3UIIUIO Oecennl 215-
oOydJaromerocs, Kaxk 219 (m.5.1)
AQKTHBHOTO M OTBETCTBEHHOTO
qJIEHA POCCUICKOTO 00IIIecTBa
1 OCO3HAHHE CBOETO MECTa B
H(}OPMaLIMOHHOM O0IIECTBE

JIP02  |CnocoOGHOCTh MPOTUBOCTOSATH  [Bompock! i
WIC0JIOTHH YKCTPEMHU3Ma, Oecennl 215-
HalmoHamu3Ma, kcenopoouu, 219 (1m.5.1)
TUCKPUMUHAIIHHA 110
COLIMATILHBIM, PETUTHO3HBIM,

[PacoOBBIM, HAIIHOHATBHBIM
MpU3HAKAM

JIP11 CrocoOHOCTE oco3HaHus (Bompocsl mis
LIEHHOCTH HayyHOU (0ecenbl 215-
esITENbHOCTH, rotroBHocth 219 (11.5.1)
OCYIIECTBIISATh IMPOCKTHYIO U
HCCIIEIOBATENBCKYIO
e TeTbHOCTh
WHIMBUAYAIBHO U B TPYIIIE

JIP12 CriocoOHOCTB K Bomnpocsr myist

TectoBbIE
3aganus 41-49
(11.6.1 paznmen 4)

Bormnpocsl
co0eceoBaHus
53,54,55 (11.6.3)




(hopMUPOBAHUIO
DKOJIOTUYECKON KYIbTYpHI,
[MOHMMAaHUSI BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX
[IPOLIECCOB HA COCTOSTHUE
[IPUPOJHOMN U COLIMATIbHON
Cpelbl, OCO3HAHUE
rJ100aIbHOTO XapakTepa
PKOJIOTMUYECKUX MPobIemM

Oecennl 215-
219 (n.5.1)

JIP13 CnocoOHOCTh IIaHUPOBaTh U |Bompock! s
OCYIIECTBISTh ACUCTBUIA B Oecennr 215-
OKpYy’Karolen cpeae Ha 219 (m.5.1)
OCHOBE 3HaHUS LieJIen
YCTONYMBOIO Pa3BUTHUS
YeIIOBEYCCTBA

JIP14 CrocoOHOCTb Bormpocs! s
[MPOTHO3UPOBATH Oecennl 215-
HeOIaronpusTHbIC 219 (m.5.1)
PKOJIOTHYECKUE TTOCIICICTBHS
MpeIPUHIMAEMbIX
NN CTBHM, TPEAOTBPAILATE UX

MPO02 BIIaI€Th HaBBIKAMU y4eOHO- Bomnpocs mis
1CCIIEIOBATENbCKON 1 oecennl 215-
[IPOEKTHOM 1€ATEIbHOCTH, 219 (m.5.1)
HAaBBIKAMU Pa3peIICHUS
po0GyieM B 0061acTH OMOIOTHH

[TP601  |CocoGHOCTH pOpMUPOBATH Bomnpocs! 1ist
3HAHUS O MECTE U POJIU Oecennl 215-
OHOJIOTHH B CUCTEME 219 (m.5.1)
HAyYHOTO 3HAHWUS;

(byHKIMOHATIBHON
TPaMOTHOCTH YeJIOBeKa IS
pElIeHUs KU3HEHHBIX
pobeM
ITP605  |CiocoGHOCTH MPUMEHEHHUS Bormpocsr st

OCHOBHBIX METOJI0OB HAYYHOI'O
MMO3HaHWs, UCIIOJIb3YEMBIX B
OHMOJIOTHH: HAOTIOACHUS U
OIIMCaHHUA JKUBBIX CUCTEM,
[POLIECCOB U SIBJICHUI;
OpraHru3alvii U IIPOBCACHUA
OHOJIOTUIECKOTO
DKCIIEPUMEHTA, BBIJBUKEHUS
TUITOTC3, BBIABICHUA
3aBUCUMOCTH MEXIY
HMCCICAYCMBIMU BCIIMUNHAMU,
00BSICHEHUS TOTYYECHHBIX

Oecennl 215-
219 (n.5.1)




pe3yIbTaTOB U
(hopMyTUpOBaHUS BEIBOJIOB C
MCIIO0Ib30BAHUEM HAYYHBIX
[MOHSITUH, TEOPUI U 3aKOHOB

I1P607

CriocoOHOCTH pelaTh
OHOJIOrHYECKHUE 3a1a4H,
COCTaBJIATh TEHOTHITNIECKHUE
CXEMBI CKpPEIIUBaHUS IS
Pa3HbBIX TUIIOB HACIIEOBAHUS
[PU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIepeHOCca
BEIIECTB 1 SHEPTHH B
HKOCUCTEMaXx (LeTH ITUTaHMUS,
MUIIEBbIE CETH)

Bomnpocs! 1is
oecennl 215-
219 (m.5.1)

I1P609

Cr1ocoOHOCTh CO3/1aBaTh
COOCTBEHHBIE ITHCHMEHHBIE U
YCTHBIE COOOLIEHUS Ha
OCHOBE OHMOJIOIHYECKOM
MH(OPMAIINY U3 HECKOIBKUX
MCTOYHHUKOB, FPAMOTHO
HMCIIOIb30BATh IIOHITHIHHBIN
anmnapat OHoNIOruu

Bomnpocs qis
Oecennl 215-
219 (n.5.1)

I1PG10

[IPUMEHSTH MTOJTyYeHHbIE
3HaHUS JUIsl OOBSICHEHUS
OHOJOrMYECKUX MPOLECCOB U
SIBIICHUM, JJIS1 IPUHSTUS
[MPAaKTUYECKUX PEUICHUH B
[MOBCETHEBHOM )KM3HU C
[[e1bI000eCTICUEeHUS
0€30MaCHOCTH CBOETO
310pOBbS U 37J0POBbS
OKPY>KAIOIIHUX JIIOJIEH,
cOOJTI0IeHHST 3]TOPOBOTO
00pasa KU3HH, HOPM
rPaMOTHOT'O MTOBE/ICHHUS B
OKpPY’KaroLle! MPUPOTHON
cpele; MOHUMaHue
HE00X0AMMOCTH
MCIIOIBb30BaHNS JOCTKEHUI
COBPEMEHHOU OMOIIOTHUU U
OMOTEXHOJIOTHH JJIs

Bomnpocs! st
Oecennl 215-
219 (n.5.1)

paIoHaIBLHOTO
[TPUPOJIOTIOIH30BAHUS

Pa3nen 5. buonorus B ;)ku3HU

Tema 5.1 JIP10 CriocoOHOCTH Bormpockr juist TecToBbIE
COBEPIIIECHCTBOBAHUS 6ecennt 220- 3aganus 50-59

SI3LIKOBOM M YUTATEIHLCKOU

224 (1.5.1)

(11.6.1 pazzmen 5)




KYyJbTYpbI KaK CpEICTBa
B3aUMOJICVCTBUS MEXKITY
JIFOBMU U TIO3HAHUS MUpa

JIP11

CriocoOHOCTh
LIEHHOCTH
NIEeATENIbHOCTH,  T'OTOBHOCTH
OCYIIECTBISITh MPOCKTHYIO U
HCCIICIOBATEIILCKYIO

eI TEIbHOCTD

WHIMBUIYAIBHO U B TPYIIIE

OCO3HAHMUS
Hay4HOH

Bomnpocs! 1ist
oecennl 220-
224 (m.5.1)

MPO3

BBISIBJISITh IPUYHMHHO-
CJICICTBCHHEIC CBSI3U U
AKTyaJIM3UpOBATh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
[pelIeHMs, HAaXOIUTh
QpPTyMEHTBI 17151
JTOKa3aTeJIbCTBA CBOUX
YTBEPKICHHUI, 3a]1aBaTh
[apaMeTpbl U KPUTEPUU
penieHus B 00JacTH OMOJIOTHN

Bormpocs! s
Oecennl 220-
224 (n.5.1)

MP04

AHAJIU3UPOBATDH IMOJTYYCHHBIC B
XOI€ PCIICHHUA 3a1a4n
PE3YJIbTAThl, KPUTHUYCCKU
OLICHUBATb UX NOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUAX

Bornpocs! st
Oecennr 220-
224 (n.5.1)

MPO5

YMETh IEpEHOCUTH 3HAHUS B
M03HABATEIbHYIO U
[PaKTUYECKYIO 00JaCTH
KH3HEIeATEIbHOCTH

Bomnpocs! st
Oecennr 220-
224 (n.5.1)

MPO8

BJIAJICTh HaBBIKAMHU
MoJiydeHus: HGOpMaIuu 13
MCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSTEIIEHO
OCYLIECTBIIATh ITOUCK, aHAJIU3,
CUCTEMATU3ALNIO U
MHTEepIpETaInio HHPOpMaLUU
pa3IMYHbIX BUJOB U (hopm
[IpEACTaBICHUS

Bonpocs! st
Oecennl 220-
224 (1.5.1)

I1P601

CrniocobHOCTh (hOpMHUPOBATH
3HAHHS O MECTE U POJIH
OMOJIOTUH B CUCTEME
Hay4YHOT'O 3HAHUS;

(G yHKIMOHATILHOM
TPaMOTHOCTH YeJIOBEKa JUIS

Bonpocs! s
Oecensl 220-
224 (.5.1)

Bormpocer
cobeceoBaHUA
56,57 (11.6.3)




pEIICHUS KU3HESHHBIX
pobieM

ITP605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
[MO3HAHUS, UCIIOJIB3YEMBIX B
OHOJIOrUH: HAOIIOIEHUS U
OIIHMCAHMS KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUH;
OpTaHU3aIMH U TIPOBEICHHS
OHOJIOrUYECKOr0
HKCIEPUMEHTA, BBIIBIKEHUS
UIIOTE3, BBISIBICHUS
3aBHCUMOCTH MEXKILY
HCCllelyeMbIMH BEJTMUMHAMH,
00BsACHEHUS MOTYYEHHBIX
pe3yabTaToOB U
(hOopMYIHPOBAHUS BBIBOJIOB C
1ICTI0JIb30BAHUEM HAayUHBIX
[TOHSTUI, TEOPUN U 3aKOHOB

Bomnpocs! 1ist
oecennl 220-
224 (m.5.1)

Tema 5.2.1

JIP02

CrocoOHOCTh MTPOTUBOCTOSATH
H7ICOJIOTUN KCTPEMHU3MA,
Hal[MOHAN3Ma, KceHOpoOuH,
TUCKPUMHUHALIAH 110
COIMAJIbHBIM, PEITUTHO3HBIM,
[pPacoBbIM, HAIIMOHATIBHBIM
MpHU3HAKaM

Bormpocs! s
Oecennl 225-
226 (m.5.1)

JIPO6

CIIOCOOHOCTH K TPYAY,
0CO3HaHUE IIEHHOCTHU
MacTepCTBa, TPYA0It00me

Bomnpocs! st
Oecenpl 225-
226 (1.5.1)

MPO3

BBISIBJIATH IPUYMHHO-
CJIEICTBEHHBIE CBS3H U
AKTyaJlIu3UpOBaTh 3a/1auy,
BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HaXOAUTh
QpryMEHTBHI JIJIs
T0Ka3aTENNbCTBA CBOMX
YTBEPK/ICHUH, 3a7]aBaTh
[apamMeTpsl U KpUTEpUN
perieHust B 00J1acTH OMOJIOTUH

Bomnpocs! s
Oecennl 225-
226 (1.5.1)

MP04

QHAJIM3UPOBATH IOJYYCHHBIE B
XOJI€ PEIICHMS 3a1a4l
pe3yJIbTaThl, KpUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,
[IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUAX

Bomnpocs! 1is
Oecennl 225-
226 (1.5.1)

MPO8

BJIaACTh HaBBIKAMH

Bomnpocs! 1is

TecToBBIC
samanns 50-59
(m1.6.1 pazmen 5)

Bormnpocsl
co0eceoBaHus
56,57 (11.6.3)




MOJTy4eHUs: HHPOPMALIUH U3
VMICTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSATEJIEHO
OCYILIECTBIIATH TIOUCK, aHAJIN3,
CUCTEMAaTU3ALUIO U
MHTEpIpETalnio HHpOopMaLuu
pa3IMYHBIX BUIOB U GOPM
[IPEICTaBICHUS

Oecennl 225-
226 (11.5.1)

MP11

1CII0JIb30BaTh CPEJCTBA
H(GOPMALIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI B PELICHUU
KOI'HUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a]1a4 C
coOnroieHreM TpeOoBaHUI
SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHECHEI,
pecypcocOepexeHus,
MIPABOBBIX M STHYECKUX HOPM,
HOpPM MH(OPMAITIOHHON
0€30MacCHOCTH

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

MP12

BJIaJIETh HABBIKAMH
pacrio3HaBaHMsl U 3aIUTHI
nH(popManuu,
H(pOpPMAaIMOHHOM
0€30MacCHOCTH JTMYHOCTH

Bornpocs! st
Oecenpl 225-
226 (n.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH
IMMOHUMATb MHP C IMMO3UITUN
Ipyroro yenoBeka

Bormpocs! s
Oecennl 225-
226 (n.5.1)

ITP601

CrniocobHOCTB (hOpMHUPOBATH
3HAHHS O MECTE U POJIH
OMONIOTHHU B CUCTEME
HAYYHOT'O 3HAHUS;
(yHKIIMOHATIBHON
PaMOTHOCTH YeJIOBEKA JIJIsI
pELICHUS )KU3HEHHBIX
pobemM

Bormnpocs! s
Oecennl 225-
226 (1.5.1)

I1P607

CriocoGHOCTH pemiaTh
OuosIornyecKue 3aaau,
COCTAaBJIATh '€CHOTUIINYECKHEC
CXCMbI CKpCHIMBAHUA IJIA
Pa3HbBIX TUIIOB HACIIEIOBAHHS
[PU3HAKOB y OPTaHU3MOB,
COCTaBJIATH CXEMBI IIepeHoca
BCILICCTB U SHCPIruu B
HKOCUCTEMaXx (LeTH MUTaHuUS,

Bormpocs! st
Oecennl 225-
226 (1.5.1)




MMUIIEBHIC CETH)

Tema 5.2.2

JIPO5

CniocoO6HOCTh (OpMUPOBATH
310POBBIN U O€30MaCHBII
00pa3 K13HH,
OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO

Bomnpocs! 1ist
oOecennl 225-
226 (m.5.1)

JIP13

CrnocoOHOCTh IIAHUPOBATh M
OCYILLIECTBJIATh  JICUCTBUUA B
OKpYy>Karoleu cpene Ha
OCHOBE 3HAHUSA e
YCTOUYHBOIO pa3BUTHS
4eJIOBEYECTRA

Bomnpocs! 1ist
Oecennl 225-
226 (m.5.1)

MPO1

YMETh CAMOCTOSITEITLHO
(bopMyITHpOBaThH U
AKTyaJIM3UpOBaTh NMpoOJIeEMY,
paccMaTpuBaTh €&
BCECTOPOHHE, OIIPEIEIIATH
LIeJTU ICSITeNbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS], BHOCUTD
KOPPEKTHBBI B 1€ TEILHOCTD,
OLIEHUBATh COOTBETCTBUE
pe3yIbTATOB LEISIM,
OLIEHUBATh PUCKH
MOCJIEACTBUN NEITEILHOCTU

Bormpocs! s
Oecennl 225-
226 (1.5.1)

MP04

AHAJITU3UPOBATH IMOJTYYCHHBIC B
XOJI€ PCIICHHUA 3aa4n
PE3YJIbTAThl, KDUTHUYCCKHU
OLICHUBATHb UX NOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUAX

Bormnpocs! s
Oecensl 225-
226 (n.5.1)

MPO5

YMETh TIEpEHOCUTH 3HAHUS B
MO03HABATEIbHYIO U
[PaKTUYECKYIO 00JIaCTH
KH3HEIeATEIbHOCTH

Bormpocs! st
Oecennl 225-
226 (1.5.1)

MPO8

BJ1a/1€Th HaBbIKAMU
MOJTy4eHUs: HUHPOPMALIUH U3
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIILHO
OCYLIECTBJIATh ITOUCK, aHAIU3,
CUCTEMATU3ALMIO U
WHTEpIpeTanio HHPOpMALUK
pa3IUYHBIX BUIOB U GOpPM
[IpEACTaBICHUS

Bormpocs! it
Oecennl 225-
226 (1.5.1)

MPI15

OCYIICCTBJIATH ITIO3UTUBHOC

Bomnpocs! qist

TecToBBIC
3aganus 50-59
(m1.6.1 pazmen 5)

Bomnpocsl
co0eceoBaHus
56,57 (11.6.3)




CTpPaTEruv4ecKoe MOBEe/ICHHE B
pa3IMYHBIX CUTYAIHSIX,
[IPOSIBJISITH TBOPUECTBO U
BooOpakeHue, ObITH

Oecennl 225-
226 (11.5.1)

MHUUATUBHBIM

MP17  |mpu3HaBaTh CBOE IIPaBO H Bomnpocs! 1uist
[IpaBoO JPYTHUX JIFOJCH Ha Oecennr 225-
OIIMOKHU 226 (m.5.1)

[1P601  |CnocobGHOCTH hopMUPOBATH Bomnpocs! 1uist
3HAHUS O MECTE M POJIH Oecenpl 225-
OHOJIOTHH B CHCTEME 226 (1.5.1)
HAyYHOTO 3HAHMUS;
(YHKIIMOHATTEHOM
PaMOTHOCTH YeJIOBEKa IS
pelIeHUs KU3HEHHBIX
pooem

Tema5.2.3 JIP11 CrocoOHOCTE oco3HaHus [Bompocsl s

LIEHHOCTH HayyHOU (0ecenbl 225-
NMEeATEeIbHOCTH,  TOTOBHOCTH (226 (11.5.1)
OCYIIECTBIISITH  MPOCKTHYIO U
MCCIIEIOBATENBCKYIO
e TeIbHOCTD
WHIMBUAYAIBHO U B TPYIINE

MPO02  [Bmagerh HaBBIKAMHU Y4€OHO- Bormpocs! s
MCCIIEA0BATEIIBCKON 1 Oecenpl 225-
[IPOEKTHOM J1€ATEIbHOCTH, 226 (n.5.1)
HABBIKAMU Pa3pelIeHHs
poOJieM B 06J1acT OMOJIOTHI

MP04  |aHanu3upoBath MoJiyueHHbIE B |Bompocs! ais
XOJ€ peLEeHUs 3a1a49U Oecennl 225-
pe3yJIbTaThl, KpUTUYECKHU 226 (m.5.1)
OILICHUBATh UX IOCTOBEPHOCTD,
MMPOTHO3UPOBATH U3MECHEHUE B
HOBBIX YCIIOBUSX

MPO5  |ymeTh mepeHOCHUTH 3HAHUS B Bormpocsr st
[MO3HABATEJIBHYIO U Oecennl 225-
MPAKTUYECKYIO 00JIACTH 226 (1.5.1)
YKU3HEICATCIIEHOCTH

MP09 CO3/1aBaTh TEKCTHI B Bomnpocs! 1ist

pa3nu4HbIX (hopmaTax ¢
ydEeTOM Ha3HAYCHUS
MHGOpMAIIMY U LIETIEBOI
ayJIUTOPHUH, BEIOUpast

ONTUMAIIBHYIO (OpMY

Oecennl 225-
226 (11.5.1)




[PEICTABJICHUS U
BU3YyaJIU3alUN

ITP605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
[MO3HAHUS, UCIIOJIB3YEMBIX B
OHOJIOrvM: HAOJIIONEHUS 1
OIIMCAHMSI KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUH;
OpTaHU3aIMH U TIPOBEICHHS
OHOJIOrUYECKOr0
HKCIEPUMEHTA, BBIIBIKEHUS
UIIOTE3, BBISIBICHUS
3aBHCUMOCTH MEXKILY
HCCllelyeMbIMH BEJTMUMHAMH,
00BsACHEHUS MOTYYEHHBIX
pe3yabTaToOB U
(hOopMYIHPOBAHUS BBIBOJIOB C
1ICTI0JIb30BAHUEM HAayUHBIX
[TOHSATUI, TEOPUN U 3aKOHOB

Bomnpocs! 1ist
Oecennl 225-
226 (m.5.1)

I1P607

CnocoOHOCTh penaTh
OHOJIOTMYECKHE 3a1a49H,
COCTaBJISITh TCHOTUITHYECKHUE
CXEMBI CKPEIITUBAHUS JIJIsI
Pa3HbIX TUIIOB HACJIEIOBaHUS
MMPU3HAKOB y OPTaHU3MOB,
COCTaBJISTh CXEMBI ITepeHoca
BEICCTB M YHEPTUU B
PKOcHCTeMax (IIEeNy MTUTaHus,
MUIIEBbIE CETH)

Bormpocs! s
Oecennl 225-
226 (m.5.1)




3.2 Cpe)ICTBa, NMPUMEHAECMbIC JIA OCHKH YPOBHS HpaKTI/I‘leCKOﬁ

NMOJATrOTOBKH
Kpartkoe Kon ITokazarens oBnagcHUS HaumenoBanue o1ieHOYHOI'O
HalMEHOBaHME | pe3yJbTaTa pe3ynbTaTaMu O0y4ICHHS CpEJICTBA M MPEICTABICHUE €T0 B
paszzena oOyueHus DdOC
(Momyns) /
TEMBI Texymmit [TpoMexxyTouHas
npeaMera KOHTPOJIb aTTecTamus
Pazgen 1. Knetka - cTpykTypHO-()yHKITMOHAJIbHASI €IMHHIIA )KUBOTO
Tema 1.2 JIPO1 CrniocoOHOCTh (hOPMHUPOBATH Bomnpocsl
[IpakTHyeckoe IPaXTaHCKOIO MTO3UITHIO cobecenoBaHuUsA
3ansgTre Nel oOyuJaromerocs, Kak SagaHue K 5,6,7,8,9 (11.6.3)
AKTUBHOTO Y OTBETCTBEHHOTO  [IPAKTHYECKUM
YJICHA POCCUICKOTO paboTam
0O11eCTBa U OCO3HAHUE (n.5.2)
CBOEr0 MeCTa B
MH(pOpPMaIIMOHHOM OOIIECTBE
[IpakTHueckoe
BamsiTire Ne2 JIP02 CrocoOHOCTh MMPOTUBOCTOSATH Bomnpocsl
HICOJIOTHH SKCTPEMHU3Ma, cobecenoBaHuUsA
3amaHue K
HaI[MOHATIN3Ma, KceHO(OoOHH, 5,6,7,8,9 (11.6.3)
MPaAKTUYECKUM
TUCKPUMUHAIINH 110
[paboTtam
COIMATILHBIM, PEITUTHO3HBIM, (1.5.2)
[PacoBbIM, HallMOHAIbHBIM
MpU3HAKaAM
JIPO3 Crioco6HOCTb (hOpMHUPOBATH Bompocsl
[POCCHIICKYIO TPaXKTAHCKYIO coOeceq0BaHUS
MJIEHTUYHOCTH, TaTPUOTU3MA, 5,6,7,8,9 (11.6.3)
VBaKCHHSI K CBOEMY HapOIy, CTR——
qYBCTBAa OTBETCTBEHHOCTH
nepen PoauHou, ropiocty 3a [PAKTHHECCKUM
N . pabotam
cBOI1 Kpait, CBOIO Ponuny, (1.5.2)
CBOI1 SI3BIK Ml KYJBTYPY,
MPOIIIOE U HACTOSIIEE
MHOTOHAIIMOHAIEHOTO
Hapozaa Poccun
JIP04 CniocoOHOCTH (OPMHUPOBATH Bomnpocsr
[IECHHOCTHOE OTHOILICHHUE K cobeceqoBaHUS
rOCYJapCTBEHHBIM 5,6,7,8,9 (11.6.3)
CUMBOJIaM, ICTOPHUECKOMY U [3aaHHe K
[IPUPOTHOMY HACJICTUIO, MPAKTUICCKAM
MaMsATHUKAM, TPATUIISIM paboram
HapoioB Poccun, (m.5.2)
moctmxkeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOpPTE,
TEXHOJIOTHUSIX U TPYHE
JIPO5 CniocoOHOCTh popMUpOBATh  [3aJaHHE K Bompocsr




3IIOPOBBII U OE30IMACHBIH MPaKTUYECKUM  [cOOeceT0BaHMs
00pa3 )KHU3HH, paboram 5,6,7,8,9 (11.6.3)
OTBETCTBCHHOTO OTHOIICHUsT  ((11.5.2)
K CBOEMY 3JI0POBBIO
JIPO7 CriocoOHOCTh K aKTUBHOU Bonpocst
NIeITeIIbHOCTH cobOece10BaHUs
TEXHOJIOTHYCCKON 1 Bananie K 5,6,7,8,9 (11.6.3)
COLIMaIbHOM
B MPAKTUICCKUM
HaIPaBJIECHHOCTH, 6
6 [pabotam
CITIOCOOHOCTH UHUITUUPOBATH, (1.5.2)
[JIJAHUPOBATh U e
CaMOCTOSTEIIBHO BBIIOIHATD
TaKyIO JIeSITeIbHOCTh
JIPO8 MHTEPEC K Pa3InNUYHbIM 3ajanue K Bomnpocsl
chepam nmpoecCHOHATBHON  [MPaKTUYECKUM  (coOeceoBaHUs
NesATeTLHOCTH pabortam (11.5.2) |5,6,7,8,9 (11.6.3)
JIP10 CriocoOHOCTh Bormpocer
COBEPILIEHCTBOBAHUS 3aganue K cobece0BaHUs
SI3BIKOBOM M YHMTATCIbCKOM pakTU4YeckuMm  |5,6,7,8,9 (11.6.3)
KYJIbTYphI KaK CpEJICTBa pabotam
B3aMMOJICHCTBUS MEKIY (n.5.2)
JTFOJTbMU | TIO3HAHUS MUPA
JIP11 CrnocoOHOCTh OCO3HaHUS Bomnpocsl
LIECHHOCTH Hay4YHOU CTR— cobece0BaHUs
NIeSITEIbHOCTH, T'OTOBHOCTH 5,6,7,8,9 (11.6.3)
MPAKTUIECKUM
OCYIIECTBISITH IPOEKTHYIO 6
ccuIe [paboTtam
JTIOBATEIHCKYIO (1.5.2)
IEATEITBHOCTD e
WHWBUIYAJIEHO W B TPYIITIE
MPO1 YMETb CaMOCTOSITEIILHO Bomnpocsl
dbopMyTupOBaTH U cobeceq0BaHUs
AKTyaJIM3UpOBaTh MpoodIeMy, 5,6,7,8,9 (11.6.3)
[paccMaTpuBaTh €€
BCECTOPOHHE, ONPENIETAThH Sananie K
1[I JIeITeIIbHOCTH, 33/1aBaTh
MPAKTUIECKUM
MapaMeTpbl U KPUTEPUU HX 6
[pabotam
TTOCTVIKEHMSI, BHOCHTH (11.5.2)
KOPPEKTUBBI B I€ATENBHOCTD, h
OIIEHHBATh COOTBETCTBHE
pPE3yIbTaTOB LIETISM,
OIICHUBATh PUCKU
[MOCJICACTBHI ACATCILHOCTH
MPO02 BIIa/ICTh HABBIKAMU y4eOHO- 3amaHue K Bormnpocsl
MCCIICIOBATEIILCKON U MpakTHYeCKHMM  (coOeceI0BaHus
[IPOCKTHOM J1eATENbHOCTH, paboram 5,6,7,8,9 (11.6.3)
HaBBIKAMH Pa3peIICHUS (m.5.2)




mpooiieM B obmactu
Ouosoruu

MPO0O6 YMETb UHTEIPUPOBATh 3HAHUs (3aJ]laHUEC K Bomnpocsl
13 pa3HbIX PEIMETHBIX [PAaKTUYECKUM  [cOOeceIOBaHuUs
o0tacTeli Ononoruu [paboTam 5,6,7,8,9 (11.6.3)

(1.5.2)

MP09 CO3/1aBaTh TEKCTEI B Bormnpocsl
pasIuyHBIX (hopmaTax ¢ cobOece10BaHUs
Y4E€TOM Ha3HAUYCHUS 3amaHue K 5,6,7,8,9 (11.6.3)
nH(pOpMaIUU 1 1IEIeBOM MPaAKTUYECKUM
ayJIMTOPUH, BBIOUpas jpaboram
ONTUMATBHYIO (popmy (m.5.2)

MIPCIICTABICHHUS 1
BH3YyaTH3al[uU

MPI11 MCII0JIb30BaTh CPEJICTBA Bomnpocsl
WH(pOPMAIMOHHBIX U cobeceoBaHUA
KOMMYHHUKAITMOHHBIX 5,6,7,8,9 (11.6.3)
TEXHOJIOTHI B peIICHUN
KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX U
OpraHU3aI[MOHHBIX 337124 C 3ananue K

o MPAKTUICCKAM
co0ITI0/IeHHEeM TpeOOBaHUi

pabotam

DPTrOHOMUKH, TEXHUKH (1.5.2)
0C30ITaCHOCTH, THTHEHBI,
[pecypcocOepekenusl,
MPABOBBIX U THUYECKHUX
HOPM, HOPM
MH(OPMAaLMOHHOM
0E30ITacCHOCTH

MP18 [pa3BUBATh CIIOCOOHOCTH SagaHue K Bomnpocsl
MMOHMUMATh MUP C TTO3UIUH MpaKTUYeCKHUM  (coOeceI0BaHUs
IPYroro 4eaoBeKa [paboTtam 5,6,7,8,9 (11.6.3)

(m.5.2)

[1P602  |CrocoOHOCTH (hOpMUPOBATH Bomnpocel
YMEHHsI paCKpBIBATh coOecem0BaHUs
COJIep)KaHne 5,6,7,8,9 (11.6.3)
OCHOBOIIOJIATrafOIIIMX
OMOJIOTrMYECKUX TEPMUHOB U
MMOHSATHUI: )KU3Hb, KJIICTKA, 3aaHue K
TKaHb, OpPTaH, OPTaHW3M, BHJI, |[[IPAKTHYECKUM
MO YJISIINSI, SKOCHCTEMA, [paboTtam
buoreHo3, buocdepa; (m.5.2)

MeTabos3M (0OMEH BEIeCTB
1 IIPEBPAIEHNE DPHEPTHH),
romMeocTas (CaMOoperyJsIus),
OucuHTe3 OciKa,
CTPYKTypHasi OpraHu3arus




PKHUBBIX

JHUCKPETHOCTD,
CaAMOBOCITPOM3BCACHUC
(penponykuwst),
HACJICACTBCHHOCTD,
M3MCHYHNBOCTD,
[pa3BUTHE,
OpraHru3anusAa

poct

CHUCTEM,

)51

YpOBHEBast

Tema 1.3
[IpakTHueckoe
sansTie Ne3

JIPO9

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOLIICE
COBPEMEHHOMY YPOBHIO
[PA3BUTUA HAYKH U
0O0IIECTBEHHOH NMPAKTUKH,
OCHOBAaHHOTO Ha JMaJore
KYJIbTYP, CIIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTa B
MOJHUKYJIBTYPHOM MHpE
YHCJIE C UCTIOIb30BAHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
00pa30BaTeNIbHBIX PECYPCOB

3ajanue K
MPAKTUICCKUM
[paboTam
(m.5.2)

Bomnpocsl
cobeceoBaHus
11,12,13 (11.6.3)

JIP11

CriocoOHOCTb
LIECHHOCTHU Hay4HOU
NEATEIIBHOCTH,  TOTOBHOCTB
OCYIIECTBIISATh IPOEKTHYIO U
MCCIIEIOBATEIBCKYIO

eI TENIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIE

OCO3HaHUA

3amaHne K
MPAKTUICCKAM
pabotam
(m.5.2)

Bomnpocsl
co0eceoBaHus
11,12,13 (11.6.3)

MPO5

YMETb IIEPEHOCUTD 3HAHUS B
MMO03HABATEJIbLHYIO U
MPAaKTUYECKYIO 00JIaCTH
PKU3HEESATEIIbHOCTH

3amaHne K
MPAKTUICCKAM
pabotam
(m.5.2)

Bormnpocsl
co0eceoBaHus
11,12,13 (11.6.3)

MPO06

yMeTI) I/IHTerI/IpOBaTI) 3HAaHUA
13 pa3HBIX IPEIMETHBIX
oOJracTel OMOIOrNH

3amanue K
MPAKTUIECKUM
pabotam (11.5.2)

Bomnpocsl
co0eceoBaHUs
11,12,13 (11.6.3)

MPO8

BIIa/ICTh HABBIKAMU
MOJTydeHUsT HPOPMAITUHU U3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISATH TIOUCK,
AQHAITN3, CHCTEMATH3aINI0 U
WHTEPIIPETAIHIO
MH(POPMAILINN Pa3THIHBIX
BUJI0B U (hopM
MpeCTaBICHUS

3amanue K
MPAKTUIECKUM
[paboTtam
(m.5.2)

Bormnpocsl
coOeceoBaHus
11,12,13 (11.6.3)

MP18

[pa3BUBaTh CIIOCOOHOCTD

Samanue K

Bomnpocsl




MMPAKTUYICCKUM

MMOHMMATh MUP C TTO3UIUH cobece0BaHUS
TPYroro 4ejoBeKa pacoram 11,12,13 (11.6.3)
(n.5.2)

I1P603  |Crioco6HOCTH (hOPMUPOBATH Bomnpocsl
YMEHHSI paCKPBIBATh cobece0BaHUS
CoJIep)KaHue 11,12,13 (11.6.3)
OCHOBOTIOJIAT AIOIIIUX

" SagaHue K

OHOJIOTrMYECKUX TEOPHil U
TUIIOTE3: KICTOYHOIM, [PAKTIHCCIIM
XPOMOCOMHOM, padoram

. (m.5.2)
MYyTallMOHHOM,
PBOJIFOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U
YeoBeKa

I1P604  (CriocoOHOCTBH (hopMHPOBATH Bomnpocsl
YMCHHSI paCKPBIBATh cobece0BaHUs
OCHOBOTIOJIAralo11e 11,12,13 (11.6.3)
OMOJIOrMYECKHUE 3aKOHBI U 3ajanue K
3akoHomepHocTH (I'. [PAKTUYECKUM
Mennens, T. Moprana, H. 1. [paboram
Basunosa, O.1 ekkens, © (m.5.2)

Mioinepa, K. bapa), u ux
MPUMEHUMOCTH K )KHBBIM
CUCTeMaM

ITP607  |CrocoOGHOCTH pemaTh Bonpocer
OMOJIOTMYECKHE 3a0a4H, coOeceIoBaHNs
COCTaBJIATh TEHOTUIINYECKUE 11,12,13 (11.6.3)
CXEMBI CKPEIIUBAHUS JIS 3amanue K
pa3HBIX TUIOB HACIEIOBAaHUS  |[IPAKTUYECKUM
[IPU3HAKOB Yy OPraHU3MOB, [paboram
COCTaBIISITH CXEMBI epeHoca  |(11.5.2)

BCIIICCTB U DHEPTUU B
PKOCHCTeMaXx (LIeTH MTUTaHHUSI,
MUIIEBbIE CETH)
Paznen 2. Ctpoenne u pyHKIIMM OpraHu3zMa
Tema 2.3 JIPO8 MHTEPEC K Pa3InYHbIM 3anaHue K Bormnpocsl
[IpakTiueckoe chepam npodeccuoHaNbHON  [MPAaKTUYECKUM  (coOeceqoBaHUs
3ansTue Ned e TEIIbHOCTH pabotam (m.5.2) 25,26 (1m.6.3)
JIP09 CriocoOHOCTh (hopMHUPOBATH Bompocel
MHUPOBO33pEHUE, coOeceoBaHus
COOTBETCTBYIOIIIEE BagaHue K 25,26 (11.6.3)
COBPEMEHHOMY YPOBHIO MPAKTUYECKUM
[Pa3BUTHSI HAYKHU U pabotam
00I11eCTBEHHO! MPAKTHKH, (m.5.2)

OCHOBaHHOTO Ha JTUAJIOTe
KYJIBTYpP, CHIOCOOCTBYIOIIETO




OCO3HAHUIO CBOETO MECTa B
[OJIMKYJIbTYPHOM MHpE
YKCIIE C UCIIOJIb30BAHUEM
COBPEMEHHBIX IEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

JIP10 CriocoOHOCTh Bomnpocsl
COBEPILICHCTBOBAHUS 3ananue K cobece0BaHUS
SI3bIKOBOM M UNTATEIbCKON pakTHYeckuM 25,26 (11.6.3)
KYJIBTYpBI KaK CpPEACTBa paboram
B3aUMOJICHCTBUS MEXKIY (n.5.2)

TTFOJTbMU | TIO3HAHUST MUPA

MPO1 YMETh CaMOCTOSTEIHHO Bompocsr
dbopMyIupOBaTh U cobeceoBaHUA
AKTYaJIM3UPOBATh MPOOIEMY, 25,26 (11.6.3)
paccMaTpuBaTh €€
BCECTOPOHHE, ONPEACIAThH

P > OTbelt 3anaHue K
[E]IN IeATEIIbHOCTH, 32/1aBaTh
MPAKTUYECKUM
MapaMeTpsl U KPUTEPUU HX
[pabotam
TOCTHIKEHUS, BHOCUTH (1.5.2)
KOPPEKTHUBBI B JIESITEIILHOCTD, e
OIICHUBATHh COOTBETCTBHE
pE3yIbTaTOB LIETISM,
OIICHUBATH PUCKU
MOCIEACTBHUM A TENbHOCTH

MPO02 BJIaJICTh HaBbIKaMU y4eOHO- Bomnpocsl
CCJIEN0BATEILCKON U SagaHue K coOeceIoBaHNs
[IPOEKTHOH 1€ATEIbHOCTH, npaktudeckum 25,26 (11.6.3)
HABbIKaMU pa3peIIeHUs [pabotam
mpo0OyieM B 001acTu (m.5.2)

Oouroorun

MPO03 BBISBJISITh IPUYUHHO- Bomnpocsl
CJIE/ICTBEHHBIC CBS3H U coOeceoBaHus
AKTyaJIM3UPOBATh 33124y, 25,26 (1.6.3)
BEHIIBUTATh TUIIOTE3Y €€

3amanue K
[pEIICHUS, HAXOTUTh

MPAKTUIECKUM
ApPTyMEHTHI TS

[paboTtam
TOKAa3aTeNbCTBA CBOMX (11.5.2)
YTBEpPKICHUH, 3a/1aBaTh e
MapaMeTpsl U KPUTCPUHU
pelieHus B o0macTu
ouroorun

MPO0O4 AQHAJIU3UPOBATH MOJYUEHHBIE Bomnpocsl
B XO/JI€ pelIeHUs 3a1a4U 3ananue K co0eceoBaHus
[pE3YJIbTaThl, KPUTUYECKU npaktuueckum 25,26 (11.6.3)
OLIEHNBATh UX [paboTam
TOCTOBEPHOCTb, (n.5.2)

MPOrHO3UPOBATh U3MEHEHHE




B HOBBIX YCJIOBUAX

MP09 CO3/1aBaTh TEKCTHI B Bomnpocsl
pa3nuyHbIX hopMaTax c cobece0BaHUS
Y4E€TOM Ha3HA4YECHUS 3ajaHne K 25,26 (11.6.3)
MHGOpMALIUY 1 LIETEeBOI MPAKTUYECKIM
AyIUTOPHUH, BRIOUpast [paboTam
ONTUMAIIbHYIO (hopMy (n.5.2)
[pe/ICTaBICHUS U
BU3YaTU3aIIH
MP13 [IPUHUMATD 1IEJTH COBMECTHOM Bomnpocsl
e TECIIbHOCTH, cobOeceqoBaHUS
OpraHU30BBIBATH U 25,26 (11.6.3)
KOOPAWHUPOBATH JCHCTBUS 3amanue K
110 €€ NOCTUKEHHUIO: [IPAKTUYECKUM
COCTaBJIATh IUIaH JAeHCTBUM,  [paboTam
pactpenensits poiu ¢ yuétom |(1m.5.2)
MHEHHUI Y4aCTHUKOB,
00CYKIaTh pe3yIbTaThl
COBMECTHOM pabOThI
MP15 OCYLIECTBIISATh MO3UTUBHOE Bomnpocsl
CTpaTeru4ecKoe MOBEeIeHUE B [3aaHNe K cobece0BaHUs
pa3IMYHBIX CUTYyalUsX, npakTudeckum 25,26 (11.6.3)
MIPOSIBIIATH TBOPYECTBO U pabotam
BOOOpakeHue, ObITh (m.5.2)
WHUITUATHBHBIM
I1P607  (CrocoOHOCTH pemath Bompocsl
Ouosornyeckue 3aaaut, cobece0BaHUs
COCTaBJISITh TCHOTUITMYECKUE 25,26 (1.6.3)
CXEMBI CKpELMBaHUs 115 3anaHue K
[pa3HBIX TUTIOB HACIICAOBAHMS  [TPAKTHYECKIM
MPHU3HAKOB Y OPraHU3MOB, pabotam
COCTaBIISITh CXEMBbI IepeHoca  |(11.5.2)
BEIIIECTB U YHEPTUU B
HKOCHCTEMaXx (LIeTH MUTaHUs,
MUIIEBHIE CETH )
Tema 2.4 JIP10 CrocoOHOCTh Bormpocsr
[IpakTHueckoe COBEPILIECHCTBOBAHUSA 3ajaHue K coOeceoBaHus
3aHATHE Ne5 S3BIKOBOM M UNTATEIbCKON npaktuyeckum (27,28 (1.6.3
KYJIbTYpPbI KaKk Cpe/iCTBa paboram
B3aUMOJICHCTBUS MEXKIY (m.5.2)
JTTFOIBMU ¥ TIO3HAHUS MUpa
JIP11 3aaHne K TPAKTHYECKUM 3aaHue K Bomnpocsl
paboram MPAKTUYECKUM  |coOeceI0OBaHMS
(m.5.2) pabotam (1.5.2) (27,28 (11.6.3
MPO1 3agaHre K TPaKTUYECKUM 3amaHue K Bomnpocsl




[pabotam MPAKTUYECKUM  |cOOeceI0OBaHMS
(m.5.2) paboram (11.5.2) (27,28 (11.6.3
MPO02 3ajaHue K TPaKTUYECKUM BagaHue K Bomnpocsl
pabotam MPaKTUYECKUM  [cOOeCceI0BaHMS
(m.5.2) paboram (m.5.2) 27,28 (1m.6.3
MP04 3a1aHre K TPAKTUYECKUM Saganue K Bomnpocsl
pabotam MPAKTUYECKUM  |cOOeceI0OBaHUS
(m.5.2) paboram (11.5.2) (27,28 (11.6.3
MP18 3a/1aHre K TPAKTHYECKUM Saganue K Bomnpocsl
[pabotam MPAaKTUYECKUM  [cOOece10BaHMs
(m.5.2) paboram (11.5.2) 27,28 (11.6.3
I1P602 3agaHre K TPaKTUYECKUM SagaHue K Bormpocer
pabotam MPAaKTUYECKUM  [cOOece10BaHMs
(m.5.2) paboram (11.5.2) 27,28 (11.6.3
[1P604  [3agmaHue K MPAaKTUYECKUM 3anaHue K Bomnpocsl
pabotam MPaKTUYECKUM  [cOOEeCeI0BaHMS
(n.5.2) paboram (1.5.2) (27,28 (11.6.3
I1P607 3agaHre K TPaKTUYECKUM SagaHue K Bormpocer
pabotam MPaKTUYECKUM  [cOOece10BaHMs
(m.5.2) pabotam (1.5.2) 27,28 (1m.6.3
I1P608  |CriocoOHOCTH KPUTHYECKH Bomnpocsl
OIICHUBATh UH()OPMAIIUIO coOeceq0BaHUS
OHOJIOTUYECKOTO 27,28 (11.6.3
COJIepKaHusl, BKIIOYAIOIIYIO
[ICEBOHAYYHBIC 3HAHMSI U3
pa3IMYHBIX
MCTOYHHKOB(CPEICTBA
MaccoBOW MH(pOpMaIInH,
HAyYHO-TIOMYJISIPHEIC Cop—
MaTepHabl);
WHTEPIPETHPOBATH [PAKTHACCKIM
paboTtam
PTUYECKUE ACIIEKTHI (@52
COBPEMEHHBIX UCCIIEOBAaHUMN
B OMOJIOTMH, MEIUIINHE,
OHMOTEXHOJIOTUH;
paccMmatpuBaTh Tio0aibHbIe
HKOJIOTMYECKHE TTPOOIIEMBI
COBPEMEHHOCTH,
(bopMupoOBaTh MO
OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUITHIO
Tema 2.5 JIPO9 CriocoOHOCTh popMmupoBaTh  [3agaHue K Bormnpocsl
[TpakTHueckoe MHPOBO33pEHHUE, NpPaKTHYECKUM  |[cOOeceJOBaHUs
3aHITHENCO COOTBETCTBYIOIIIEE paboram 29,30 (11.6.3)
COBPEMEHHOMY YPOBHIO (m.5.2)




Pa3BUTHUS HAYKU U
0OLIECTBEHHON IIPAKTUKH,
OCHOBAaHHOTO Ha JTAJIore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
[IOJIUKYJIBTYPHOM MUPE
YHCIIE C UCTIOB30BAHUEM
COBPCMCHHBLIX 3JICKTPOHHBIX
00pa30BaTEIFHBIX PECYPCOB

JIP10 CrniocoOHOCTh Bomnpocsl
COBEPILIEHCTBOBAHUS 3ananue K coOecenoBaHus
SI3bIKOBOM M UNTATEIbCKOU npaktuaeckum (29,30 (11.6.3)
KYJIbTYpPbI KaK Cpe/ICTBa jpaboram
B3aMMOJICHCTBUS MEXKIY (m.5.2)

JTTFOJTbMU | TIO3HAHUS MUPA

MPO1 YMETh CaMOCTOSTEIHHO Bompocsr
dbopmMyIupOBaTh U cobeceoBaHUA
AKTyaJIM3UPOBATh MPOOIEMY, 29,30 (11.6.3)
paccMaTpuBaTh €€
BCECTOPOHHE, ONPEACIATh

p > OTbelt 3amanue K
1[N ICSITEIIbHOCTH, 33/1aBaTh
[PAKTUYECKUM
MapaMeTpsl U KPUTEPUU HX
[paboTtam
TOCTHIKEHUS, BHOCUTH (11.5.2)
KOPPEKTUBBI B IEATENBHOCTD, e
OIICHUBATh COOTBETCTBHUE
pE3yIbTaTOB LIETISM,
OIICHUBATH PUCKU
MOCIEACTBHI IEATETHbHOCTH

MPO3 BBISBIISITh IPUYUHHO- Bomnpocsl
CJIE/ICTBEHHBIE CBS3H U cobeceoBaHUS
AKTYyaJTM3UpOBATh 3a/1auy, 29,30 (1.6.3)
BBIIBUTATh TUIIOTE3Y €€

3amanue K
[pEIICHUS, HAXOTUTh N —
ApPTyMEHTHI TS

[paboTtam
TOKa3aTeIbCTBA CBOMX (11.5.2)
YTBEpPKICHUH, 3a/1aBaTh e
MapaMeTpsl U KPUTCPUHU
pelieHus B o0macTu
ouroorun

MPO5 YMETh IEPEHOCUTD 3HaHUSA B (3aJjaHUE K Bormnpocsl
MMO3HABATEIIbHYIO U MPAKTUYECKHM  |coOece1oBaHus
MPAaKTUYECKYIO 00JIaCTH pabotam 29,30 (11.6.3)
KU3HEICATEIIbHOCTH (m.5.2)

MP13 [IPUHUMATh LIETTU COBMECTHON [3afaHue K Bormnpocsl
e TeIbHOCTH, MpaKTHYeCKHMM  (coOOeceI0BaHus
OpIraHU30BBIBATH U pabotam 29,30 (11.6.3)
KOOPJIUHUPOBATH JICHCTBUS (m.5.2)




10 €€ TOCTIKCHHUIO:
COCTaBJIATH IUIAH JICHCTBUH,
[pacpeiesaTh pojau ¢ Y4ETOM
MHEHHUH YYaCTHHKOB,
00CyXaTh pe3yJIbTAThI
COBMECTHOH PabOThI

MP14 KOOPJIMHHUPOBATH U Bormnpocsl
BBITIOJIHATE paboTy B 3amanue K cobece0BaHUS
YCIOBHUSX PEAIIbHOTIO, npaktudeckuM (29,30 (11.6.3)
BUPTYaJIbHOTO U paboram
KOMOWHHUPOBAHHOTO (n.5.2)
B3aUMOJICVCTBUS
MP16 [MPUHUMATh MOTHUBBI 1 BagaHue K Bomnpocsl
ApPTyMEHTHI IPYTUX JIOJeH MPaKTUYECKUM  (cOOece10BaHUs
[IpU aHAJIU3€E PE3yJIbTaTOB jpaboram 29,30 (11.6.3)
NEesATeILHOCTH (m.5.2)
MPI18  pa3BuBaTh CiOCOOHOCTH 3anaHue K Bonpocsl
MOHUMATh MUP C TO3UIUH MPAKTUYECKUM  |coOeceoBaHus
TPYroro 4yesoBeKa paboram (11.5.2) (29,30 (11.6.3)
I1P604  (CrocoOGHOCTH (OPMUPOBATH Bonpocst
YMEHHsI paCKpbIBATh cobeceoBaHUs
OCHOBOTIOJIATAIOIINE 29,30 (1.6.3)
OnoJIOrnYecKre 3aKOHbI U 3anaHue K
3akoHoMepHocTH (. MMPAKTUYECKUM
Mennens, T. Moprana, H. I.  jpa6oram
Basuosa, O.I ekkens, O (m.5.2)
Mronnepa, K. bapa), n ux
MPUMEHUMOCTD K YKHBBIM
crucreMam
IIP608  |CriocoOHOCTH KPUTHIECKH Bormnpocsr
OLIEHUBATh HH(OPMAIIHIO coOeceoBaHus
OHOJIOTHYECKOTO 29,30 (11.6.3)
COJIepKaHNUs1, BKITIOUAIOIIYIO
MICeBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX
MCTOYHUKOB(CPEICTBA
MaccoBOW MH(poOpMaluy, 3anaHue K
HAYYHO-TIOMYJISIPHBIE MPAKTUICCKAM
MaTepuabl); paboram
MHTEPIIPETUPOBATH (m.5.2)

ATHYCCKHUE ACTICKTHI
COBPEMEHHBIX HCCIIEIOBAaHUN
B OMOJIOTHH, MEIUIINHE,
OHMOTEXHOJIOTUH,
[paccMaTpuBaTh ri00aabHbIE
HKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH,




(hopMHUpPOBATH 11O
OTHOIICHHUIO K HAM
COOCTBEHHYIO MO3UIIHIO

Tema 2.6
[IpakTueckoe
saustue No7

JIPO3 CrniocoO6HOCTh (OPMHUPOBATH Bomnpocsl
[POCCHICKYIO TPaXKTAHCKYIO cobece0BaHUS
WUJICHTUYHOCTH, TTATPUOTH3MA, 31,32 (11.6.3)
VBaKCHHSI K CBOEMY Hapo.1y, Bananie K
YyBCTBAa OTBETCTBEHHOCTH

o MPAKTUICCKUM
nepen PonuHon, ropnoctu 3a 6
CBOI Kpal, cBoro Ponuny, pa SOEaM
CBOH SA3BIK U KYJIBTYDY, (1.3.2)
[POIIIOE U HACTOSIIIEE
MHOTOHAIIHOHAITBHOTO
Haposa Poccun

JIPO4 CniocoOHOCTh (hopMHUPOBATH Bomnpocsl
[IEHHOCTHOE OTHOIICHHE K co0eceioBaHus
roCy/1apCTBEHHBIM 31,32 (11.6.3)
CUMBOJIaM, ICTOPHYECKOMY U [3aaHHE K
[IPUPOJIHOMY HACIIETUIO, [PAKTUYECKUM
MaMSATHUKAM, TPATUIISIM paboram
Hapo10B Poccun, (n.5.2)
noctmxkenusM Poccun B
HayKe, HCKYCCTBE, CIIOpTe,

TEXHOJIOTHSX U TPYJIe

JIPO8 MHTEpEC K Pa3InyHbIM 3anaHue K Bomnpocsl
chepam nmpodeccuoHANBbHON  [MpaKTHYeCKUM  (co0ece0BaHUs
eATeTbHOCTH pabotam 31,32 (m.6.3)

(m.5.2)

JIP09 CrniocoOHOCTH (hOpMUPOBATH Bomnpocsl
MHUPOBO33pEHUE, cobeceToBaHUs
COOTBETCTBYIOIIEE 31,32 (11.6.3)
COBPEMEHHOMY YPOBHIO
[PA3BUTHSI HAYKU U CT—
00I11eCTBEHHOM MPaKTHKH,

MPAKTHICCKAM
OCHOBaHHOTO Ha JTHAJIOTe SoTan
KYJIBTYp, CHOCOOCTBYIOIIETO pa 59
OCO3HAHUIO CBOETO MECTA B (n.3.2)
MOJIUKYJIBTYPHOM MHPE
YHCIIC C HCIIOTh30BAaHHEM
COBPEMEHHBIX AJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

JIP10 CrocoOHOCTh Bormnpocsl
COBEPIICHCTBOBAHUS 3ananue K co0eceoBaHus
SI3BIKOBOM M YU TATEILCKOU npaktuueckum 31,32 (11.6.3)
KYJIbTYpPbI KaKk Cpe/iCTBa jpaboram
B3aUMOJICUCTBUS MEXKIY (m.5.2)

VIFOAbMH W ITO3HAHWA MHpPa




JIP11 CriocoOHOCTh OCO3HAHHMS Bomnpocel
[ICHHOCTH HaY4YHOM CT— cobece0BaHUS
NesATeIbHOCTH, TOTOBHOCTD 31,32 (1.6.3)

MPAKTUICCKUM
OCYIIECTBIISITH IPOEKTHYIO U 6
ccite paboram
JTOBATEIbCKYIO (1.5.2)
EATEIbHOCTD e
WHIUBUAYAJIbHO U B TPYIIE

MP04 AHAJTM3UPOBATH MTOJTYICHHBIC Bomnpocsl
B XOJIC pEIICHHUS 3a/1a91 CTR— coOecenoBaHus
PEe3yNbTaThl, KPUTUUECKH 31,32 (1.6.3)

MPAKTUICCKUM
OIICHUBATH UX 5

pabotam
TOCTOBEPHOCTb, (1.5.2)
[IPOTHO3UPOBATh U3MEHEHUE e
B HOBBIX YCIIOBUSX

MPOS8 BJIJICTh HAaBBIKAMHU Bomnpocsl
MOJTydeHUs] THPOPMAITUH U3 cobeceoBaHUA
MCTOYHHKOB Pa3HbIX THUIIOB, 31,32 (1m.6.3)
CaMOCTOSITENIbHO 3anaHue K
OCYIIECTBIISATH MOUCK, [PAKTUYECKUM
aQHAJIN3, CHCTEMATHU3ALHUIO 1 paboram
WHTEPIPETALNIO (n.5.2)

WH(OPMAIIAN PA3THIHBIX
BUIOB U pOpM
MpeCTaBICHUS
ITP603  |CnocoGHOCTE GOPMHUPOBATH Bonpocer
YMEHHsI paCKpbIBATh cobece0BaHUs
COJIep)KaHue 31,32 (m.6.3)
OCHOBOTIOJIAT AIOIIIUX
. 3anaHue K
OMOJIOTMYECKUX TEOPU U
% MPAKTUIECKUM
TUITOTE3: KIETOYHOM, 6
" . pabotam
POMOCOMHOH, (11.5.2)
MYyTAaLMOHHOU, e
PBOJIFOITMOHHOM,
MTPOUCXOXKICHUS KUZHU U
YeroBeKa
ITP605  |CriocoOGHOCTh IPUMEHEHHUS Bompocel
OCHOBHBIX METOJIOB HAYYHOT'O cobece0BaHUs
MMO3HAHUS, HCITOJIb3YEMBIX B 31,32 (11.6.3)
OuonorNy: HAOTIOACHUS U
OTIFICAHUS KUBBIX CUCTEM,
o 3anaHue K
MPOLIECCOB U SIBIICHUM;
MPAKTUICCKAM
OpTaHU3aAIMH U TPOBEICHUS AGOTAM
OHOJIOTUYECKOTO p
(m.5.2)

OKCIICPUMCHTA, BBIIBUKCHUA
MUIIOTE3, BBIABICHU A
3aBUCHUMOCTH MCXKIY
HMCCICAYCMbIMHA BCIIMYNHAMU,
00BICHEHHUS IMOJIYYCHHBIX




[pe3yJbTaTOB U
(bopMyIMpOBaHUS BHIBOJIOB C
MCII0JIb30BAHUEM HAYYHBIX
MOHSATHI, TEOPUI U 3aKOHOB

I1P607

CriocoOHOCTh pemaTh
OHOJOTHYSCKUE 3a/1a4H,
COCTaBJISTh T€HOTUITHYECKUE
CXEMbI CKPEITUBAHUS 151
pa3HbIX THUIIOB HACJICIOBAHHS
[IPU3HAKOB Y OPraHU3MOB,
COCTaBJISAITh CXEMBI IIEpeHOCa
BCIIIECTB M SHEPTUU B
HKOCHCTEeMaXx (LIeIH TUTaHMS,
MUIIEBHIC CETH )

BagaHue K
[PAKTUICCKHM
paboram

(n.5.2)

Bomnpocsl
cobeceoBaHus
31,32 (1.6.3)

Pazgen 4. Dxoorus

Tema 4.2
[IpakTHueckoe
3aHsTHE Nog
[IpakTHueckoe
3aHsaTHEe Ne9

MP 02

BJIaJICTh HaBbIKAMH y4eOHO-
MCCIIEIOBATEIILCKOW U
[IPOCKTHOM JIeATEILHOCTH,
HABBIKAMU Pa3peIICHUS
po0JjieM B 00J1acTH
Oouosoruu

3agaHue K
[IPAKTUICCKUM
[pabotam
(n.5.2)

Bomnpocsl
coOeceoBaHNs
46,47,48 (11.6.3)

MP 03

BBLISIBJISITH IPUYMHHO-
CIICICTBEHHEIC CBSI3U U
AKTyaJIM3UpOBATh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
ApPTYMEHTBI JIJIs
JTOKa3aTelIbCTBA CBOMX
YTBEpKJICHHH, 33/1aBaTh
rapamMeTpbl U KpUTEPUHU
pereHus B 00y1acTu
Ouosorun

3amaHne K
MPAKTUICCKAM
pabotam
(m.5.2)

Bomnpocsl
coOeceIoBaHNs
46,47,48 (11.6.3)

JIPO9

CniocoOHOCTH (hopMHUpOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
[Pa3BUTHUA HAYKH U
00I11eCTBEHHOM NMPaKTHKH,
OCHOBaHHOT'O Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
[IOJIUKYIBTYPHOM MUPE
YHCIIE C UCTIOJIB30BAaHNEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa30BaTEIBHBIX PECYPCOB

3amaHue K
MPAKTUICCKAM
pabotam
(m.5.2)

Bormnpocsl
coOeceoBaHus
46,47,48 (1.6.3)

JIP10

Cr1ocoOHOCTD

Samanue K

Bomnpocsl




COBEPIICHCTBOBAHUS MPaKTUYECKUM  |coOeceIoBaHus
SI3LIKOBOM M YMTATEIbCKOM paboram 46,47,48 (11.6.3)
KYJIbTYphI KaK CpEJICTBA (m.5.2)
B3aWMOJICUCTBUS MEXIY
JTIOJIbMU U TTIO3HAHUSI MUPa

JIP11 CriocoOHOCTh OCO3HaHMS Bomnpocsl
[IEHHOCTHU Hay4YHOU Bananie K cobecenoBaHus
MeSITeIbHOCTH, T'OTOBHOCTH 46,47,48 (11.6.3)

MPAKTUICCKUM

OCYIIECTBIISITH IPOEKTHYIO U AGOTAM
MCCIIEIOBATEIIBCKYIO p 59
N1eSITeJIbHOCTD (1:5.2)
WHIUBUAYAILHO U B TPYIIE

JIP12 CrnocoOHOCTh K Bormpocer
(hopMUPOBAHHIO cobeceoBaHUA
HKOJIOTMYECKOM KYIbTYPHI, 46,47,48 (11.6.3)
MMOHMMAaHUS BITUSHUS 3ananue K
COLIMANIbHO-9KOHOMHYECKUX  |[IPAKTUYECKUM
[IPOIIECCOB HAa COCTOSTHUE [paboTtam
[IPUPOTHON U COIUATBLHOM (n.5.2)
Cpebl, OCO3HAHUE
r100aJIbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOIeM

JIP14 CrnocoOHOCTh Bomnpocsl
MPOTHO3UPOBATH Bananie K cobecenoBaHUS
HeOIaronpusiTHhIC HpaKTHYCCKIM 46,47,48 (11.6.3)
PKOJIOTMUYECKUE TIOCTIEICTBUS 5oTam
TpeITPUHIMACMBIX pa 59
NIEHCTBU, IPEJOTBPALLATD (n.5.2)
170:¢

MPO04 AQHAJIM3UPOBATH MOJYUEHHBIE Bomnpocsl
B X0JI€ PEIICHUS 3a/1a4l Sananie K cobeceoBaHUS
pE3yJIbTaThl, KPUTHUECKH HpaKTHYIECKIM 46,47,48 (11.6.3)
OIICHUBATh UX SoTan
TTOCTOBEPHOCT, pa 502
[IPOTHO3UPOBATh U3MEHEHUE (n.5.2)
B HOBBIX YCIIOBHSIX

MPO5 YMETh IEPEHOCUTD 3HaHUSA B (3aJaHUE K Bormnpocsl
MMO3HABATCIIEHYIO U MPAKTUYCCKHM  |coOece1oBaHus
MPAaKTUYECKYIO 00JIaCTH pabotam 46,47,48 (1.6.3)
YKU3HEICITEIbHOCTH (m.5.2)

MPO6 YMETh HHTETPUPOBATh 3HAHUS ([3aJIJaHHE K Bomnpocel
13 pa3HBIX IPEIMETHBIX MPAKTUYECKUM  |coOeceI0BaHMS
oOnactell 6MoI0ruu paboram (1.5.2) ©46,47,48 (11.6.3)

MP09 CO31aBaTh TEKCTEI B 3amaHue K Bomnpocsl
pa3uyHbIX hopMaTax C MPaKTUYECKUM  (coOeceI0BaHuUs




Y4E€TOM Ha3HAUYCHUS jpaboram 46,47,48 (11.6.3)
nH(pOpMaIU 1 1IEIeBOM (n.5.2)

ayIMTOPUH, BBIOUpas

ONTUMATIBLHYIO (popMy

MPEIICTABICHHUS 1

BH3YyaTH3al[uu

MP10 OLICHUBATHh  JIOCTOBEPHOCTb, Bomnpocsl
NETUTUMHOCTh UH(DOpManuK, [(3agaHue K cobece0BaHUS
ee COOTBETCTBUE MPABOBBIM U [pakTudeckum  46,47,48 (11.6.3)
MOpaIbHO-ITHUYECKUM paboram
HOpMaM; (n.5.2)

Tema 4.4 JIPO8 MHTEPEC K Pa3IudHbIM 3ajanue K Bormpocsr

[IpakTrueckoe chepam npodecCHOHANBHON  [IpaKTHYECKUM  |COOECeIOBaHUS

3ansTueNe 10 EeATEIIbHOCTH [paboTtam 51,52 (11.6.3)
(m.5.2)

JIP12 CrocoOHOCTh K Bormnpocsr
(bopMUPOBaHHUIO co0eceoBaHus
HKOJIOTUYECKON KYJIbTYPHI, 51,52 (1m.6.3)
MOHUMAaHUS BIUSHUS 3anaHue K
COIMANIbHO-OKOHOMHUYECKUAX  |[PAKTHYECKUM
[TPOLIECCOB HA COCTOSIHUE pabotam
[PUPOJIHON U COITMAIBHOM (n.5.2)

Cpenbl, 0CO3HaAHUE
r100aIbHOTO XapaKTepa
PKOJIOTMUYECKUX MPOoOIeM

JIP13 CrnocoOHOCTh ITAHUPOBATH U Bormnpocsr
OCYILECTBJIATH ICVCTBUN B BagaHue K coOeceIoBaHNs
OKpYXarolien cpene Ha npaktudeckum 51,52 (11.6.3)
OCHOBE 3HaHUS IeNel pabotam
YCTOMYHBOTO pPa3BUTHUSA (n.5.2)

YeIIOBEUECTBA

JIP14 CrocoOHOCTh Bomnpocel
MIPOTHO3UPOBATH Sananie K cobecemoBaHUS
HEOIaronpusITHBIE N — 51,52 (11.6.3)
HKOJIOTHYECKUE TIOCTICICTBHS
MpeIPUHIMAESMbIX P ai_O;aM
NEWCTBUIA, MPEIOTBPAILATH (1.5.2)

1704

MPO1 YMETh CAMOCTOSITETILHO Bomnpocel
dbopMynupoBaTh U SO — cobecemoBaHUS
AKTYaJIM3UpOBAThH MPOOIEMY, paKTHIeCKIM 51,52 (11.6.3)
[paccMaTpuBaTh €€
BCECTOPOHHE, OTPEEIAThH 1(32650;; M

L[N IeSITEIbHOCTH, 33]1aBaATh
MapaMeTpbl U KPUTEPUU UX




JTOCTHXXCHHA, BHOCHUTD
KOPPEKTHUBBI B ACATCIIBHOCTD,
OLICHUBATh COOTBECTCTBUC
PE3YIbTAaTOB LECIIAM,
OLICHUBATb PUCKU
HOCJ'IC,I[CTBI/II‘/'I JACATCIIBHOCTHU

MPO02 BJIJICTh HAaBBIKAMH Y4€OHO- Bormnpocsl
MCCIIEIOBATENILCKON U 3ajanue K coOecenoBaHus
[TPOCKTHOM J1€ATEIbHOCTH, npaktudeckuMm (51,52 (11.6.3)
HaBBIKAMU pa3peIICHHs paboram
mpo0JieM B 00J1acTH (n.5.2)

Oouosoruu

MPO3 BBISIBJIATH IPUYUHHO- Bormpocsr
CJIE/ICTBEHHBIE CBSA3H U coOeceoBaHus
AKTYyaJIM3UpOBATh 3a/1auy, 51,52 (11.6.3)
BBIIBUTATh TUIIOTE3Y €e CTR—

[pEIICHUSI, HAXOTUTh

MPAKTUYECKUM
ApPTyMEHTBHI [ 6

paboram
TOKA3aTeIbCTBA CBOUX (1.5.2)
YTBEPKJICHUH, 3a7]aBaTh e
MapaMeTpsl U KPUTCPUH
pelieHus B o0mactu
ourosorun

[IP601  (CrocoOHOCTH (hOpMHUPOBATH Bompocsl
3HAHHUS O MECTE U POJIU cobeceoBaHUS
OHMOJIOTHH B CUCTEME 3ajanue K 51,52 (11.6.3)
HAYyYHOTO 3HAHWS,; MPAKTUICCKAM
(b yHKIIMOHATBLHOU pabotam
TPaMOTHOCTH YeJIOBeKa JIJIs (m.5.2)
pelIeHus KU3HEHHBIX
mpoOIemM

I[TIP606  |CriocOOHOCTH BBIJIEISTH Bomnpocsr
CYIIIECTBEHHBIC TPU3HAKU cobeceToBaHUs
BHUPYCOB, KJIICTOK ITPOKAPHOT 51,52 (11.6.3)

1 DYKapHOT; OJTHOKJIETOYHBIX
1 MHOTOKJICTOYHBIX
OpraHU3MOB, BUJIOB,
OMOTEOIIEHO30B B SKOCHUCTEM;

3amanue K
0COOCHHOCTH TPOIIECCOB

MPAKTUIECKUM
oOMeHa BEIIECTB U

[paboTtam
[pEeBpAICHIS SHEPTUU B (11.5.2)

KJIeTKe, (OTOCHHTE3a,
[JIACTHYECKOTO U
HYHEPTeTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO3a,
Meii03a, OTI0IOTBOPEHUS,
pa3BUTHS U Pa3MHOKEHUS,
WHIUBUIYAIbHOTO Pa3BUTHUS




oprann3Ma(OHTOTeHE3a),
OOpHOBI 32 CYIIECTBOBAHHUE,
ECTECTBEHHOTO 0TOOPA,
B11000pa30BaHMUs,
MPUCIIOCOOTICHHOCTH
OpPTaHU3MOB K Cpe/ie
O0OUTAHHUS, BIUSHUS
KOMITOHCHTOB YKOCHCTEM,
QHTPOIIOTEHHBIX U3MEHEHUI
B 9KOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa
BEIIICCTB U MIPEBPAIICHIE
pHeprun B ouochepe

Temad.5
[IpakTHueckoe
sapstue Nell

JIPO1 CriocoOHOCTh (hopMHUPOBATH Bomnpocsl
TPaKJAHCKOIO TTO3HIINIO co0eceoBaHus
oOyuJarorerocs, Kak 3amaHue K 53,54,55 (11.6.3)
AKTUBHOTO Y OTBETCTBEHHOTO  [IPAKTHYECKUM
YJIeHA POCCHIICKOTO pabotam
00111eCTBa U OCO3HAHUE (n.5.2)

CBOET0 MecTa B
MH(POPMALIMOHHOM 001IIeCTBE

JIP02 CriocoOHOCTb TPOTUBOCTOSATh Bomnpocsl
M/ICOJIOTUH SKCTPEMHU3MA, Sananie K co0eceoBaHus
HaI[MOHATN3Ma, KceHopoouw, 53,54,55 (11.6.3)
TUCKPUMUHAIINH 110 HpgKTquCKHM
COLIMATIbHBIM, PETUTHO3HBIM, pa SO;aM
[pacoBBIM, HAI[MOHAJIBbHBIM (n.3.2)

MpU3HAKaM

JIP11 CrnocoOHOCTh OCO3HaHUS Bomnpocsl
[EHHOCTHU Hay4YHOU CTR— co0eceoBaHus
NIeSITEIbHOCTH, T'OTOBHOCTH 53,54,55 (11.6.3)
OCYIIECTBIISATH TPOEKTHYIO U NPAKTHACCKIM
1ICCIIEIOBATEIbCKYIO P ai_O;aM
JIEATENBHOCTD (1.3.2)

WHWBUIYAIEHO W B TPYIITIE

JIP12 CriocoOHOCTD K Bormnpocsl
(hOpMHUPOBAHHIO cobecemoBaHUS
HKOJIOTUYECKON KYIbTYPHI, 53,54,55 (11.6.3)
TTOHMMAHUS BITUSHUS 3amanue K
COIIMANTbHO-O)KOHOMHUYECKUX  |[MPAaKTUYECKUM
[IPOLIECCOB HAa COCTOSTHUE pabotam
[IPUPOJIHOMN U COLIMAIIBHOM (m.5.2)

Cpelibl, 0CO3ZHAHUE
r100abHOTO XapakTepa
HKOJIOTUYECKHUX TTPOOIIeM

JIP13 CriocoOHOCTD TUTAHUPOBATh U [3aJjaHKE K Bonpocel

OCYILIECTBIISATh IEUCTBUI B MPaKTUYECKUM  [cOOeceT0BaHMs




OKpYXalollleu cpene Ha

paboTtam

53,54,55 (11.6.3)

OCHOBE 3HaHUSI 1IeJIeH (n.5.2)
YCTOHYHBOTO Pa3BUTHUSA
YeIIOBEYCCTBA
JIP14 CriocoOHOCTh Bomnpocsl
[IPOTHO3HPOBATH coOecenoBaHus
3amanue K
HeOIaronpusTHIC 53,54,55 (11.6.3)
MPAKTUICCKUM
PKOJIOTHUYECKUE TIOCTICICTBUS
[pabotam
MpeIPUHIMAEMbIX (1.5.2)
NIEHCTBUM, IPEJOTBPALLATH e
170'¢
MP0O2  [BmameTh HaBBIKAMH y4e€OHO- Bompocel
MCCIIE0BATEIBCKON U 3ajanue K co0eceoBaHus
[IPOEKTHOM J1€ATEIbHOCTH, npakTuaeckuMm  [53,54,55 (11.6.3)
HABbIKAMU pa3peIIeHUs jpaboram
po0JjieM B 00J1acTH (n.5.2)
ouomorun
[IP601  |CrmocoOHOCTH (hOpMHUPOBATH Bomnpocsl
3HAHUS O MECTE U POJIU cobeceoBaHUA
OHMOJIOTHH B CUCTEME 3ajanue K 53,54,55 (11.6.3)
HAYYHOTO 3HAHWS,; MPAKTUICCKAM
(byHKIIMOHATBLHOU pabotam
FPaMOTHOCTH YeJIOBeKa JIJIs (n.5.2)
pelIeHus KU3HEHHBIX
mpoOIemM
ITP605  |CriocoOHOCTE MpUMEHEHUS Bomnpocsl
OCHOBHBIX METOJIOB HAYYHOTO cobeceToBaHus
[MO3HAHMS, UCIIOIb3YEMbBIX B 53,54,55 (1.6.3
y b b
OuonoruK: HAOMIOACHUS U
OTIFICAHUS KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUI;
OpTaHU3aAIUH U TPOBEICHUS CTR——
OHOIOTHYECKOTO
MPAKTHICCKAM
DKCIICPUMEHTA, BBIIBHKCHUS 6
TUTIOTE3, BHISIBICHHUS paboTam
’ (m.5.2)
3aBHCHMOCTH MEXTY
MCCIIeTyeMbIMU BEIIMYNHAMH,
00BSCHEHUS TIOTYYSCHHBIX
pE3yIbTaTOB U
(hopMyJTMPOBAHUS BEIBOJIOB C
MCIIOJIb30BaHNUEM HAYYHBIX
MOHATHI, TEOPUIT U 3aKOHOB
ITP607  |CrocoOGHOCTH pemaTh 3ajanue K Bonpocsl
OuooruuecKue 3anadm, MpaKTHYeCKHMM  (coOOeceI0BaHus
COCTaBIISITh TCHOTUITMYECKHE  [paboTam 53,54,55 (11.6.3)

CXEMBI CKPCIIUBAHUA IJIs

(m.5.2)




[pa3HBIX TUIIOB HACJIEI0BAHUS
[PU3HAKOB Y OPraHU3MOB,
COCTaBJISITH CXEMBI IIepeHOCca
BEIIECTB U SHEPTUU B
pKOcHCcTEeMax (1IeNMu MUTaHus,
MTUIIEBHIC CETH )

I1P609

C1ocoOHOCTE CO37aBaTh
cOoOCTBEHHBIE TUCbMEHHBIE U
YCTHBIE COOOIIICHUS HA
OCHOBE OMOJIOTYCCKOM
WH(OpMaIUK U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
KCII0JIb30BaTh MTOHATUMHBIN
anmapat OMOJIOTHH

3amanue K
MPAKTUICCKUM
[paboTam
(n.5.2)

Bomnpocsl
cobeceoBaHus
53,54,55 (11.6.3)

I1P610

[IPUMEHSTH MTOJTyYCHHBIC
3HAHUS JUIsl 00BsCHEHUS
OMOJIOrMYECKHUX IPOLECCOB U
SIBIICHUM, J1JIs1 IPUHATUSA
[IPAKTUYECKUX PELICHUI B
[HOBCEHEBHOM KU3HU C
[EJIbI000eCTICUCHHST
0€30IaCHOCTH CBOETO
3I0POBBS U 37J0POBbSI
OKPY’KaIOLIMX JIOJIEH,
COOJTIOIEHHS 3]TOPOBOTO
00pasa *KHU3HU, HOPM
TPaMOTHOIO MTOBE/ICHUS B
OKPY’KaIOIle! PUPOJIHON
cpejie; TOHUMaHue
HE00X0IMMOCTH
MCIIOJIb30BAaHMS JOCTHKEHUI
COBPEMEHHOI1 OMOoJIOTHH U
OMOTEXHOJIOTHH IS
paLMOHAIBLHOTO
[PUPOIONOIB30BaAHUS

3amaHne K
MPAKTUICCKAM
pabotam
(m.5.2)

Bomnpocsl
co0eceoBaHNsA
53,54,55 (11.6.3)

Paznen 5. buosorud B »Xn3HU

Tema5.1
[IpakTHueckoe

3amstie Ne 12-
13

JIP10

CriocoOHOCTh
COBEPIICHCTBOBAHUS
SI3LIKOBOM M UMTATEIILCKOM
KYJbTYpbI KaK CpeACTBA
B3aUMOJICVCTBUS MEKITY
ITFOIbMU Y TIO3HAHUS MUpPa

3amaHue K
MPAKTUICCKAM
pabotam
(m.5.2)

Bormnpocsl
coOeceoBaHus
56,57 (11.6.3)

JIP11

CriocoOHOCTb
LIEHHOCTHU Hay4YHOH
NESATEIIBHOCTH, TOTOBHOCTb
OCYIIECTBIISITh INPOEKTHYIO U
MCCIIEI0BATEIBCKYIO

OCO3HaHMHA

Samanue K
MPAKTUYECKUM
pabotam

(m.5.2)

Bomnpocsl
co0eceI0BaHNs
56,57 (11.6.3)




JACATCIIBHOCTD
MHIWBHUIYAJIbHO U B I'PYIIIIC

MPO3 BBISBIIATH IPUYUHHO- 3anaHue K Bomnpocsl
CJIE/ICTBEHHBIE CBSA3H U MPAKTUYECKUM  |cOOeceIOBaHMS
AKTyaJIM3HpOBATh 3ajauy, paboTam 56,57 (11.6.3)
BbIJIBUTATh TUIIOTE3Y €€ (m.5.2)

[PEIICHHUSI, HAXOUTh
ApPTryMEHTBI [
TOKA3aTeIbCTBA CBOUX
YTBEPKACHUI, 3a]1aBaTh
MapaMeTpsl U KPUTSPUH
pelieHus B o0jacTu
Oouoorun

MP04 AHAIM3UPOBATH MOJYYCHHbIE  [3a7aHHE K Bomnpocsl
B XOJIC PEIICHHMSI 3a/1a91 MPAKTUYECCKHM  |cOOCCEeIOBaHUS
pe3yNbTaThl, KPUTHYECKH pabotam 56,57 (1.6.3)
OLICHUBATh UX (n.5.2)

TOCTOBEPHOCTb,
MPOTHO3UPOBATH H3MCHCHHE
B HOBBIX YCJIIOBUSX

MPO5 YMETh IEPEHOCUTh 3HAaHUA B [3aJjaHuE K Bomnpocsl
MMO3HABATEIILHYIO U MPAKTUYECKHM  |coOece1oBaHMs
MPAKTUYECKYI0 00JacTu pabotam 56,57 (11.6.3)
PKU3HEACSITEIIbHOCTH (m.5.2)

MPO0O8 BJIaJICTh HAaBBIKAMU 3ajanue K Bomnpocsl
MOJTydeHUsI MHPOPMAIIUK U3 |[IPAKTUYECKUM  (coOece0BaHUs
MCTOYHUKOB Pa3HbIX TUIIOB, pabotam 56,57 (11.6.3)
CaMOCTOSITEJIbHO (n.5.2)

OCYIIECTBIISITH TIOUCK,
AHATN3, CHCTEMATH3AIUI0 U
WHTEPIPETAINIO
WH(OPMAIIAN PA3TMYHBIX
BUI0B U (hopM
TIPEICTaBICHHS

MP18 pa3BUBaTh CIIOCOOHOCTH 3anaHue K Bormnpocsl
MMOHMMATh MUP C TTO3UITUN MPAKTUYCCKHM  |cOOeCeIOBaHUS
IPYTOro YeloBeKa pabortam (m.5.2) 56,57 (1m.6.3)

IIP601  (CrocobHOCTH hopMHpOBAaTh  [3aJAHUE K Bomnpocsl
3HAHUS O MECTE U POJIU MPAKTUYCCKHM  |cOOeCeIOBaHUS
OMOJIOTHH B CUCTEME pabotam 56,57 (11.6.3)
HAay4YHOT'O 3HaHMUS; (m.5.2)

(YHKIIMOHATILHOM
TPaMOTHOCTH YeJIOBEKa ISt
[PEIICHUS JKU3HECHHBIX
npobiem




I1P605  (CrtocoOHOCTH IpUMEHEHHUS 3ajaHue K Bomnpocsr
OCHOBHBIX METOJIOB HAYYHOTO [[IPAKTUYECKUM  [cOOECe0BaHUS
[I03HAHUS, HCIIOJIB3YEMBIX B [paboTam 56,57 (1.6.3)
OmoJIOrny: HAOIIOACHUS U (m.5.2)

OMHMCAHUS KUBBIX CUCTEM,

[POLIECCOB U SIBJICHUI;

OpraHU3aIy U IPOBEICHUS

OMOJI0rMYECKOro

HKCIIEPUMEHTA, BBIIBUKCHUS

TUTIOTE3, BEISBICHHUS

3aBHCHUMOCTH MEXTY

MCCIICTyeMbIMU BEIIMYNHAMH,

00BsACHEHUS TTOTYYECHHBIX

[PE3yJIBTaTOB U

(bopMyIUpOBaHUS BHIBOJIOB C

MCII0JIb30BaHNEM HAYIHBIX

MOHSTHIA, TECOPUI U 3aKOHOB
Tema 5.2 JIP11 CrocoOHOCTD OCO3HaHHA [3aJaHUE K Bormpockr
[TpakTHieckoe [IEHHOCTHU HAyYHOW [IPaKTHYECKUM  |coOeceIoBaHus
3aHsTHENC NMEeSTENIbHOCTH,  TOTOBHOCTH [paboTam 56,57 (1.6.3)
14,15,16,17 OCYIIECTBIISATh MPOCKTHYIO U |(11.5.2)

MCCIIEIOBATEIbCKYIO

eI TEIIbHOCTD

WHIWNBUAYAILHO U B TPYIITIE

MPO02 BJIa/ICTh HAaBbIKaMU y4eOHO- BagaHue K Bomnpocsl
MCCIICIOBATEIILCKOM 1 MPAKTUYECKHM  |cOOCeCeIOBaHUS
[IPOEKTHOM J1€ATENbHOCTH, pabotam 56,57 (11.6.3)
HABbIKaMU pa3peIieHUs (m.5.2)
mpo0OyieM B 06macTu
Oouroorun

MPO0O4 AHATM3UPOBATH MOJTYYCHHbIE  [3aJaHUE K Bomnpocsl
B XOJI¢ PEIICHHS 3a/1a91 MPAKTUYCCKHM  |cOOCeCeIOBaHUS
pe3yabTaThl, KPUTUYECKH pabotam 56,57 (11.6.3)
OIICHUBATh UX (m.5.2)

TOCTOBEPHOCT,
MIPOTHO3HPOBATh H3MCHCHHE
B HOBBIX YCIIOBUSX

MPO5 YMETh IEPEHOCUTD 3HaHUSA B [3aJaHUE K Bormnpocsl
MMO3HABATCIIEHYIO U MPAKTUYCCKHM  |coOece1oBaHus
MPAaKTUYECKYIO 00JIaCTH pabotam 56,57 (11.6.3)
YKU3HEICITEIIbHOCTH (m.5.2)

MPO09  |co3nmaBath TEKCTHI B 3anaHue K Bormnpocsl
pa3uyHbIX hopMaTax C [PAaKTUYECKUM  (co0ece10BaHus
YYEeTOM Ha3HAYCHUS paboram 56,57 (11.6.3)
WH(OpMAIIUU U TIeTIEBOI (m.5.2)

AyIUTOPHUH, BEIOUpast




ONTHUMAJILHYIO bopmy

[PEIICTABICHHUS u
BU3YaITU3aIH

I[TP605  |CrtocoOHOCTH IPUMEHEHUS 3ajaHue K Bomnpocsl
OCHOBHBIX METOJIOB HAYYHOTO [IPAKTUYECKUM  |cOOEeCceIOBaHUS
[MO3HAHUS, HCIIOJIB3yeMbIX B [paboTam 56,57 (1.6.3)
OmoJIOruy: HAOIIOACHUS U (m.5.2)

OIMCAHMS KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUI;
OpraHu3aIiy U IPOBEICHUS
0100 UYSCKOTO
PKCIIEPUMEHTA, BBIIBUKECHUS
THUITOTE3, BBISABJICHU A
3aBUCUMOCTH MEXY
MCCIICAYCMbIMH BCIIMUYNHAMU,
00BsACHEHUS TTOTYYECHHBIX
[pE3yJIbTaTOB U
(bopMyIUpOBaHUS BHIBOJIOB C
MCITI0JIb30BAHHUEM HAYYHBIX
MOHSTHI, TCOPUI U 3aKOHOB

ITP607  |CriocobHOCTH pemmarh 3azaHue K Bompocsr
OuoNoruYecKue 3a1aum, [PaKTUUYECKUM  |coOece1oBaHus
COCTaBJISATh TEHOTHIINYECKHE  [paboTam 56,57 (11.6.3)
CXEMBI CKPEILIMBAaHUS JJIsI (m.5.2)

[Pa3HBIX TUIIOB HACJIEIOBAHUS
[IPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh CXEMBI ITEpeHOCa
BELIECTB U DHEPTUU B
HKOCHCTEMaXx (LIeNH MUTaHMUS,
MUIIEBBIC CETH)

4 Onucanue npoueaypbl OeHUBAHUSA

Pe3ynpTaThl 00y4eHus Mo mpeaMeTy, YpOBEeHb CPOPMHUPOBAHHOCTH KOMITETCHITUI
OLIEHUBAIOTCSI 110 YETHIPEX OAIbHOM IIKaJe OICHKaAMMU: COTIIUYHOY, «XOPOILIOY,
«YAOBIETBOPUTENBHOY, «HEYIAOBIECTBOPUTEIBHO.

Texymias arrectanys MO NPeAMETY MPOBOJUTCS C LENbI0O CHCTEMAaTHYECKOH MPOBEPKU
JNOCTIKEeHUH  oOywarommxcs. OOBEKTaMH  OLEHUBAHHS ~ SBJSIFOTCSA:  CTENEHb  YCBOCHHS
TEOPETUYECKUX 3HAHHM, YPOBEHb OBJIQJCHUS MPAKTUYECKMMHM YMEHHUSMHU M HaBBIKAMH 10 BCEM
BUJaM y4yeOHOM palboThl, KayecTBO BBIIIOJHEHUS CAMOCTOSATENbHOW paboThl, yueOHas
JUCHUIUIMHA (aKTMBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTb BBIIOJHEHUS pa3IMYHBIX BHJIOB
3aJIaHHM, TTIOCENIAEMOCTh BCEX BUJIOB 3aHSATHHN M0 aTTECTYEMOM AUCITUTUTHHE).

[Ipy mpoBeAEHHWH MPOMEKYTOUHOW AaTTECTAlMM OLIEHUBAETCS JOCTHKEHHE CTYJIECHTOM
3alJIaHUPOBAHHBIX IO JAMCLUMIIMHE pEe3yJlbTaTOB OO0y4YeHHs, OOECIEeUMBAIOIIUX PE3YJIbTAThI
OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBI B LIETIOM.

Kputepun onieHuBaHHUs YCTHOTO OTBeTa
(oLIeHOYHBIE CpeNCcTBa: coOecenoBaHME, 3alluTa COOOIEHHUS, JOKJIAJ, WHIUBHIYATHHOTO
/ TPYNIOBOTO MpOoeKTa, MU HepeHIINPOBAaHHBIX 3JaHUHN, 3alaHUH TPAKTUYECKUX padoT)



S 0aI0B - OTBET IMOKAa3bIBAE€T NPOYHBIC 3HAHHWA OCHOBHBIX IIPOLECCOB XHMMMWH,
OTJMYAeTCd TJIYOMHOM ¥ TIOMHOTOM pPACKPBITUS TEMBI; BIAJCHUE TEPMHUHOJIOTMYECKHM
anmnapaToM; yMEHHUE OOBACHATH CYLIHOCTb, SIBJICHUMH, MPOLECCOB, COOBITUH, JeaaTh BBIBOJBI U
00001IeHNs, JaBaTh apryMEHTHPOBAaHHBIC OTBETHI, MPUBOAUTH MPHUMEPHI; CBOOOAHOE BIaJICHUE
MOHOJIOTHYECKOM pEYbl0, JIOTMYHOCTh M IIOCIEAOBAaTENbHOCTh OTBETA; YMEHHE IPUBOIUTH
IpUMEpPbI COBPEMEHHBIX TPOOJIeM N3ydaeMor 00JIacTH.

4 O0asna - OTBET, OOHApY)XMBAIOLIUI NPOYHBIC 3HAHMS OCHOBHBIX IPOLECCOB XHMHHU,
OTJMYAeTCd TJIYOMHOM H TIOJMHOTOM pPACKPBITUS TEMBI; BIAJCHUE TEPMHUHOIOTMYECKHM
anmnapaToM; yMeHUE OOBSICHATH CYLIHOCTb, SIBJICHUI, MPOLECCOB, AeIaTh BBIBOJABI U 0000IEHUS,
J1aBaThb apryMEHTUPOBAHHBIE OTBEThI, NIPUBOAUTH NpuMepbl. ONHAKO JOIYCKAeTcs OAHA - JIBE
HETOYHOCTHU B OTBETE.

3 6ana - OTBET, CBUACTENBCTBYIOIIMH B OCHOBHOM O 3HAaHMHM NPOLECCOB XHMHH,
OTJIMYAIOIIMNACA HEAOCTATOUYHOW TIYOMHOM M IOJHOTOM PAaCKPBITHSI TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpHUM; Ci1ab0 CPOPMUPOBAHHBIMM HaBbIKAMM aHaJIW3a SIBICHUN, IPOLIECCOB,
HEJOCTaTOYHBIM YMEHHMEM JlaBaTb apryMEHTHPOBAHHBIE OTBETHl W IPUBOJUTH IPUMEDPSI.
JlomyckaeTcsi HECKOJIBKO OUIMOOK B COJIEP)KaHUU OTBETA; HEYMEHHUE MPUBECTH MPUMEP PA3BUTHS
CUTYallUH, IPOBECTH CBSI3b C JPYTUMH aCEKTaMM U3y4aeMoi 00JIacTH.

2 faula - OTBET, OOHAPYKHMBAIOIIMN HE3HAHWE TIPOIECCOB, H3Yy4aeMbIX XHMUH,
OTJIMYAIOMIUNACA HErTyOOKUM pAacCKpBITUEM TEMbl; HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
HEeC()OPMUPOBAHHBIMM  HaBBIKAMM  aHajM3a SBJICHUM, IpOLIECCOB; HEYMEHUEM JaBaTh
apryMeHTHpOBaHHbIE OTBeTHl. JlomyckaroTcs cepbe3Hble OLIMOKM B COJEpPXKAHUU OTBETa;
HE3HaHHE COBPEMEHHOW MPOOJIeMaTUKU U3ydaeMoi 00J1acTH.

OneHka 3KcnepuMeHTATbHBIX YMEHU |

OrneHka CTaBUTCS Ha OCHOBAHWU HAONIONIEHHS 332 OOYYAIONIUMHECS M MUCHBMEHHOTO OTYETa
3a pabory.

5 6amioB - pabora BBIIOJHEHA IOJHOCTHIO M MPABWIBHO, ClEJaHbl IpPaBUJIbHbBIE
HaOJFOICHUST ¥ BBIBOJIBI;, SKCIIEPUMEHT OCYIIECTBJICH TI0 TUIAHY C YYETOM TEXHHUKH 0e30MacHOCTH
U TIpaBWI pabOTHI C BEHIECTBAMHU M OOOPYAOBAaHWEM; TPOSBICHBI OPTaHU3AIMIOHHO - TPYIOBBIE
yYMEHUs, MOJJEPKUBAIOTCA YHUCTOTa pabodero Mecra M TOPSAIOK (Ha CTOJ€, 3KOHOMHO
UCTIOJIb3YIOTCS] pEaKTHBHI).

4 Hanua - paboTa BBHINOJIHEHA MPABUIBHO, CEIaHbl MPaBUIIbHBIE HAOMIOICHUS U BBIBOJBI,
HO TIPH 3TOM 3KCIIEPHUMEHT MPOBEAEH HE MOJHOCTHIO WM JIONMYIIEHbl HECYIIECTBEHHbIE OIINOKH
B paboTe ¢ BEIECTBAMH B 00OPYIOBAHHEM.

3 0amna - paboTa BBINIOJHEHA MPABHJILHO HE MEHEE YeM HAIOJIOBHHY HIIM JOMYIICHA
CyILIECTBEHHasi OLIMOKa B XOJ€ OSKCHepUMeHTa B OOBSCHEHHH, B OGOPMIECHUH padoOThl, B
cOONIOAEHUM TPaBUI TEXHUKH O€30MacHOCTH Ha paboTe C BemlecTBaMH M O0OpYyIOBaHHUEM,
KOTOpasi UCTIPABIIIETCS 110 TPEOOBAHMIO MTPETIOIaBaTeNsl.

2 Ganna - jomyuieHsl ABe (M Oosee) CyIIecTBEHHbIE OMIMOKM B XOJe: KCIIEPUMEHTa, B
0o0bsicHeHUHN, B oQopmieHHH pabOThl, B COONIOJEHUN MPaBUI TEXHUKH OE30MACHOCTH IPHU
paboTe ¢ BemecTBaMH U 00OpYIOBaHHEM, KOTOpPhIE OOYUaIOIIMICS HE MOXET HCHPAaBUTh Jaxe
no TpeOOBaHWIO TMperoAaBaTeNss; padoTa HE BBINOJHEHA, Yy yYallerocss OTCYTCTBYET
IKCTIEPUMEHTAIBHBIC YMEHHUSI.

Onenka ymMeHuii peliaTb pac4éTHble 3a1a4u
5 0aJI0B - B JIOTMYECKOM pACCYKIACHMHM M PELIEHHHM HET OIIMOOK, 3ajaya perieHa
paIrmoHAIBHBIM CITOCOO0M;



4 Ganma - B JIOTHUECKOM pPACCY)KJICHWHW W PEIICHUS HET CYIIECTBEHHBIX OIIMMOOK, HO
3a/laya pelieHa HepalHoOHATBHBIM CIIOCOOOM, WM JOMYIIEHO He Ooyiee MBYX HECYIIECTBEHHBIX
OIIHOOK.

3 0fau1a - B JIOTMYECKOM pAacCYKJICHHHM HET CYIICCTBCHHBIX OIIMOOK, HO JOIYIIeHA

CYIIECTBEHHAs OIIMOKAa B MAaTEMAaTUYECKUX pacueTax.
2 0a/1a - MMEETCsl CYIIECTBEHHbIE OIIMOKM B JIOTHYECKOM PACCYKICHHHM U PEIICHUH.
OTtcyTcTBUE OTBETA HA 3a/1aHUE.

OuneHka NMCbMEHHBIX KOHTPOJbHBIX padoT

5 0aJ10B - OTBET MOJHBII U IPAaBUIIbHBIN, BO3MOXHA HECYIIECTBEHHAs! OILIMOKA.

4 ©anuia - OTBET HEMOJHbIN WK JOMYyIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK.

3 fasua - paboTa BBINOJIHEHA HE MEHEE YEM HAIOJOBHUHY, AOIYIIEHA OJIHA CYILECTBEHHAs
omuOKa U MPH 3TOM JBE-TPHU HECYIIECTBEHHBIE.

2 0anna - pabora BBINOJHEHA MEHBIIE, YEM HAMOJIOBUHY WM COJEPKUT HECKOJIBKO
CYIIECTBEHHbIX OIIMOOK. PaboTa He BbINonHEHa.

IIpu oueHKe BBINOJIHEHUS NUCbMEHHOW KOHTPOJIBHOM paboThl HEOOXOAMMO YUYHUTHIBAThH
TpeboBaHUs eAMHOTO OpdhorpaguIecKkoro pexuma.

KpnTeplm OIICHUBAHUA TECTOBOI'O 3aIaHUA

Onenka Omauuno Xopouio Yooenemeopumenvno | Heyooenemeopumenvro
KommuecTBo o
o ot 81% 1o o 0
ITPaBUJIBHBIX 91 % un> 90 9 % He meHee 70% menee 70%
OTBETOB '

KpnTeplm BBICTABJICHUA ONCHKHU CTYACHTY HaA 3a4€Te
(OHGHO‘-IHBIG Cp€aAcCTBa: BBIIIOJIHCHHUEC NMCHbMCHHBIX PA3HOYPOBHCBBIX 3a/1a4 U SaﬂaHHﬁ)

Onenka no
MIPOMEKYTOUHOMU XapakTepucTruka KauecTBa c(hOpMUPOBAHHOCTH KOMITETSHITUI
aTTecTaluu

CTyneHT JeMOHCTPHpPYET C(HOPMHPOBAHHOCTh JAMCHUIUIMHAPHBIX
KOMIIETEHIIMT ~ Ha  MPOJBUHYTOM  ypOBHE:  OOHapyXHUBaeT

BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIIIyOOKOe 3HaHUE Y4eOHOro
MaTepuaga, yMeeT TECHO YBS3bIBaTh TEOPUI0 C TPAKTUKOMH,
CBOOOJHO CITpaBIIsieTCs C 3ajjayaMH, BOIIPOCAMM M JAPYTMMHU BHJIAMH
[PUMEHEHUs] 3HAHWUN, NPUYEM HEe 3aTPYAHSETCS C OTBETOM IIpH
BUJIOM3MEHEHUN 3aJlaHWii, MPaBUIBLHO OOOCHOBBIBAET IMPUHATOE
pelieHre, BIaJeeT PAa3HOCTOPOHHHMHU HaBBIKAMH U NpUEMaMH
BBITIOJTHEHUS IPAKTUYECKUX 3a/1a4.

«3a4TeHo» /
«OTJINYHO)

CTyeHT JEeMOHCTpPHUpPYET C(HOPMHUPOBAHHOCTh IUCIUILUIMHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHHS, YMEHHS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTEJIbHbIE OMIMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU AHAIUTUYECKUX OIepalUsaX, IEPEHOCe 3HAHUW U
YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUH.

«3a4TeHO» /
«XOPOIIOY

«3a4TEeHOY / CTyneHT JeMOHCTPHPYET CPOPMUPOBAHHOCTD TUCIUITTMHAPHBIX




«KYHOOBJICTBOPUTECIILHO» KOMHGTCHHI/II;'I Ha TOpOTrOBOM YPOBHC: HMCECT 3HAHUA TOJIBKO

OCHOBHOIO MaTepuajia, HO HE YCBOWJI €ro JAeTalieid, B XOJe
KOHTPOJIbHBIX MEpPONPUATHIA JOMYCKAIOTCS 3HAUYUTEIbHBIC OMIMOKH,
HEJOCTATOYHO IIpaBUJIbHBIE (hopMyIHpOBKH, HapylIEHUs
JIOTUYECKOM  IIOCJIENOBATEIBHOCTH B  M3JI0KEHHUHM IIPOIPAMMHOIO
Marepuana, MCHOBITBIBAET  3aTPYAHEHUS NPU  BBIIOJHEHHUH
MPAKTUYECKUX pPa0dOT, NPU ONEPHUPOBAHMU 3HAHMSMU U YMEHUSMHU
[IpU UX [IEPEHOCE Ha HOBBIEC CUTYALINH.

«HE 3a4TEHOY / WM [IPAKTUYCCKU ITOJHOC OTCYTCTBUC 3HAHWM 3HAYUTCIILHOM YacTH
«HCYHAOBJICTBOPUTCIIBHO» [[IPOrPAMMHOI'0  MaT€puajia, CTYACHT [JOIIYCKACT CYHICCTBCHHBIC

CTymeHT JeMOHCTpHpPYET C(HOPMHPOBAHHOCTh JIUCIUILIMHAPHBIX
KOMIIETEHIIMII Ha YPOBHE HM)XE IOPOTOBOTO: BBISABISAETCA IOJHOE

OHH/I6KI/I, HCYBCPCHHO, C OO0JIBIIINMH 3aTPYAHCHUSAMU BBIITOJIHACT
IMPAKTUYICCKUC pa6OTbI, YMCHH U HABBIKU HC C(l)OpMI/IpOBaHBI.

5. Ilpumepsbl OLIeHOYHBIX CPEACTB /ISl POBe/IeHUs TeKylleil aTTecTauuu
5.1 KoHTpoJbHBIE BONPOCHI H 3aaHUS.

IIpounTaiire Bonpoc. /JlaiiTe pa3BepHyThIil NMCbMEHHBIN OTBET.

Pazgen 1. Knetka - cTpykTypHO-(DyHKITMOHAJIbHAS €IMHUIIA )KUBOTO

Tema 1.1.

1.

2.
3.
4

SRl

9.

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

Tema 1

18.
19.
20.

21

22.
23.
24.
25.
26.

YTto OTIHYACT KUBbBIC OpraHu3MBbI OT TCJI HEKHBOM HpI/IpOI[bI?

Uro o3HauaeT aOMOTE€HHBIN MyTh BOSHUKHOBEHMS )KU3HU Ha 3emiie?
Kakoii cocraB nmena npuMHTHBHAs atMochepa?
Kakue ucTOUHMKY 3HEPTruy MOTJIM CIYXHUTh /1711 aDMOT€HHOTO CUHTE3a OpraHU4eCKUX
COEIMHEHUIT?
KaxoBbl OCHOBHBIE 3Talbl MPOUCXOKACHUS KUZHU?
UYro npencTaBisuig U3 cels ApeBHEHIINe OpraHu3Mbl?
B pe3ynbrare yero 6eckuciopoHas BOCCTaHOBUTENbHAs aTMOc(hepa CMEHUIIAaCch Ha
6oraryro KHCcIopogaoM?
Kak u3meHmnmcp xuBble OpraHU3MBbl B pE3yJbTaTe HACBIILIEHUS aTMOC(hepsl
KHCII0pOIOM?
Kakwue cymectByroT GopMbl )KU3HU?
Kakne ocoOeHHOCTH OpraHM3alyy XapaKTepHbI sl BUPYCOB?
Kakue Oosie3nu y uenoBeka BbI3bIBAIOT BUPYCHI?
Yro takoe GakTepuodaru?
KakoBo meaummackoe 3HaueHne 6akrepuodaron?
Yro Takoe nmpoxKapuoTsI?
Uto Takoe 3yKapuoThI?
KakoBbl BceoO1ye ypoBHU OpraHU3aIiy KU3HU?
B yem Onosiornueckoe 3Hau€HUE KaX/10T0 YPOBHS OPraHU3aluU KU3HU?
2
Korna u xem 6bu1a chopmynupoBaHa KiIeTOUHask TEOpUs?
KaxoBbI OCHOBHBIE ITOJIOKEHUSI KIIETOUHOM Teopun?
KakoBo 3HaueHHEe KIETOYHOU TeOpUn?
. IToyeMy KJIeTKa CUUTAETCSI OCHOBHOM CTPYKTYPHOH M (DYHKIIMOHAJILHON eIMHUIICH
KUBBIX OPTaHU3MOB?
O yeM CBUIETEIBCTBYET TO 0OCTOATENBCTBO, YTO BCE KJIETKH UMEIOT CXOHOE CTpoeHue?
Kakue XuMU4ecKue 2J1€MEHTBI BXOIAT B COCTaB KIETKHU?
UYTto Takoe MUKPO3JIEMEHTHI U KAKOBA UX POJIb B OPraHu3me?
KaxoBa posnp BozibI B KileTKe?
KaxoBa cBsI3p MEXly XUMUYECKMM CTPOCHUEM BOJBI U €€ POJIbIO B KIIETKE?



217.

Kaxkmne OpTraHUYCCKUC BECIICCTBA ABJIAIOTCA HCTOUYHUKOM SHEPIruu B KJeTKe?

28. B yem 3akioyaercs 3HaueHUE OEIKOB?
29. Kaxkue pyHKuy O€IKH BBITOTHSIOT B KIETKE?
30. Kaxue pyHKIIMHM OSKH BBIOIHAIOT B Opranusme?
31. Yro Takoe hepMeHTHI?
32. UYem xapaxkTepu3yercsi CTpoeHUe OeKOB?
33. Uro Takoe nepBUYHas CTPYKTypa Oenka?
34. Yto Takoe BTOPUYHAS CTPYKTypa Oenka?
35. Uro Takoe TpeTu4Has CTpyKTypa Oenka?
36. Uro Takoe aMHHOKHCIIOTHI?
37. Kak aMHHOKHCIIOTHI COEIUHAIOTCS B OEJIKOBOM MoJieKyie?
38. Uewm ompenensieTcss MHOT0OOpas3ue OEIKOB U UX CIEU(UIHOCTE?
39. KakoBo 6uonoruueckoe 3Ha4eHUe yriaeBo10B?
40. KakoBo OHOJIOTHYECKOE 3HAYCHHUE KUPOB?
41. Yto Takoe MOHOMEPHI U MOJIUMEPHI?
42. Kakwue BaM U3BECTHBI OMOJIOTHUECKUE TTOTUMEPHI?
43. Kak 00pa3yroTcsi MOJIEKYJIbl MOHOMEPOB?
44. Kak 00pa3yroTcsi MOJIEKYJIbl IOJTUMEPOB?
45. Yem ornmyarotcs 0K OT APYTrUX OMOMOIMMEPOB: KpaxMaina, KIeTYaTKu?
46. KaxoBa posib HyKJIEHHOBBIX KHCIIOT B KJIeTKe?
47. Kakue BUJIbI HYKJICHHOBBIX KHCIIOT BbI 3HaeTe?
48. UYem xapakTepu3yeTcsi CTpOCHUE HyKJIeoTuaa?
49. Yewm xapakrepusyercs ctpoenue JJHK?
50. Yewm xapakrepusyercs crpoernne PHK?
51. Yro Takoe «KOMIIJIEMEHTapHOCThY» B pacIofiokeHuH Hykieotuaos JTHK?
52. Kak npoucxoaut yasoenue JJTHK?
53. Yewm orimmuaercs PHK ot JIHK?
54. Kaxkue paznosuanoctu PHK BwI 3Haere?
55. Kaxosa pons PHK B kierke?
56. B 4em cX0ACTBO M pa3nuyus MEXIY OeTKaMH U HYyKJICHHOBBIMU KUCIIOTaMU?
57. Yro takoe AT® u kakoBo ee OMoIornyeckoe 3HauYeHUE?
Tema 1.3
58. KaxoBo cTpoeHue M1a3mMaTuyeckoil MeMOpaHbl?
59. KakoBbI cBO¥CTBa TIIa3MaTHIECKOW MEMOpaHbI?
60. KakoBa poib MeMOpaHbl, BXOASIIEH B COCTaB KIETOYHOU 000T0UKHU?
61. Ilouemy roBOpST, YTO MEMOpPAHBI 00TATAIOT U30MPATEIEHON MTPOHUIIAEMOCTHIO?
62. Kak nmomajnaroT B KJIETKY KPYITHbIE MOJIEKYJIbI U YaCTUIIbI BEIIECTB?
63. Uewm xapakTepu3yeTcs IUTOIIa3Ma KICTKU?
64. Yto Takoe muazMonus?
65. Yto Takoe Typrop?
66. UYro Takoe rUnepTOHNYECKUE PACTBOPHI?
67. UYro Takoe THIIOTOHUYECKHE PACTBOPHI?
68. Uto Takoe M30TOHMYECKHE PACTBOPHI?
69. Kak nHave Ha3bIBalOTCS M30TOHWYECKHE pacTBOPHI? [louemy ux Tak Ha3bIBAIOT?
70. Ha uem ocHOBaHO JieiicTBHE COJIEBOTO CIa0UTENHEHOTO?
71. Ha yem oCHOBaHO J€ICTBHE THIIEPTOHNYECKHUX TOBSI30K?
72. Yto Takoe BKIIOYCHUS?
73. Yro Takoe opraHesuib?
74. Yto o011ero B CTpPOCHUU MUTOXOHIPUH, SHAOIUIA3MAaTHUECKOM CETH, KOMILJIEKCa

75.
76.

I' onb kK, TU30COM, TUTACTHU/I, SIACPHON 00O0TOUKH?
Kakue opranemisl He UMEIOT MEMOPaHHOW CTPYKTYpHI?
KaxkoB xapakTep cBsI3u MKy CTPOCHUEM U G YHKIIUSIMH MUTOXOHAPUNA?



77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
Tema 1.4
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114,
115.
116.
117.
118.
119.
120.
121.
122.
123.
Tema 1.5
124,
125.
126.

OnuimmuTe CTpPOCHUE TIIACTHU/I.

KakoBsl ¢pyHKIIMM TUTACTH]T?

UeM xapaKTepU3yIOTCS CTPOCHHE U (PYHKIIUU SHOTIIA3MaTHIECKON CeTH?
Uro Takoe puboCcoMbI?

Onwumure ctpoeHue U GyHKIUU KomIuiekca ['onbaku.

C kakoii opraHeyion KIeTKH (GyHKIIMOHATBHO TECHO CBSI3aH KOMIUICKC [ 0nbmku?
Onumure cTpoeHue U GyHKIUU JIU30COM.

KaxoBa posip 1M30C0M B OCYILIECTBICHUH 3alUTHBIX peaKLMii opraHu3mMa?
Uto BBl 3HaeTE O CTPOCHUU U PYHKIMSIX KJIETOYHOTO LIEHTpa?

KaxkoBo ctpoenue sipa?

Uto Takoe xpomaTuH?

KakoBa ponb siapa B KiIeTke?

Kakue ctpyktypsl siapa o0ycinoBiuBaroT ero pyHkuun?

Onuimure CTpOEHHE XPOMOCOM.

Kakwue tumnsr xpoMmocoM BbI 3HaeTe?

Urto takoe kapuotu?

Uro Takoe ayTocoMbl?

UTto Takoe reTepocombl?

Uro Takoe TUILIOUAHBII Habop XpomMocom?

Urto Takoe rariou b1 Habop XpomMocom?

Urto Takoe acCuMUIIALINS?
Uro Takoe TUCCUMUIISALUS?
UeM xapaKTepU3yIOTCS OCHOBHBIE 3Tallbl YHEPreTUUECKOTro oOMeHa?
YeMm oTiMyaeTcs AbIXaHUE OT OpoKeHUs?
Kakyro pons HTpatoT MUTOXOHIPHH B TIPOIEcCe TbIXaHUs?
B uem npeumyiiecTBa npouecca JpIXxaHus?
Uro Takoe aBTOTpoGHAs aCCUMMIIALNSA?
Yro Takoe rerepoTpodHast aCCUMUIALM?
Urto takoe porocuuTe3?
13 xakux ¢a3 cocrout porocuHTe3?
Kaxue opranusmsl criocoOHbI K PoTOCHHTERY?
KakoBo 3Hauenue gporocunTesa?
Uro Takoe xemocuHre3?
Yro oTnMYaeT XeMOCHHTE3 OT (POTOCHHTE3a?
YeM cXOIIHBI IPOIIECCHI XeMOCHHTE3a 1 (POTOCHHTE3a?
['ne B kIIeTKe 3aJ105K€Ha UCXOAHAss HHpopManus 171 OnocuHTe3a 6enka’?
Kaxkue ycrnoBust He0OX0 MBI 1711 OMOCHHTE3a Oenka?
['e B keTke 00paszyrorcs Oenku?
Kaxosa pons JIHK B mporecce 6mocunrtesa 6enka?
Kakosa ponbs n-PHK B nponecce Guocuntesa 6enka?
Kaxosa pons T-PHK B mportecce 6mocunTesa 6enka?
Kakum o6pazom u-PHK cranoButcs matpuneii uis Guocunresa oenka?
Yro Takoe ren?
Uto Takoe reHeTH4eCKUUKo?
Yro Takoe TpaHCKpUnuusa?
Yro Takoe TpaHCIALM?
Kax mpoucxoaut cOopka 6€ITKOBBIX MOJICKYI?

YT0 TaKkoe KJICTOYHBIN ITUKII?
Kakwue nmepuoisl BRIACTSIOT B UHTEpda3ze?
Yem xapakTepu3yroTcs epuoIsl B mHTepdasze?



127. Kaxkue crocoOs! geyeHus KIIeTOK BbI 3HaeTe?

128. UYem xapakTepusyroTcs $azbl MuTo3a?
129. Yem pazimuaroTcsi XpoMocoMbl B MeTadaze u anadaze?
130. KakoBo 6nosnornueckoe 3HaueHue MuTo3a?
131. Kak xierka roToBUTCS K JIEIEHUAIO?
132. UeM OOBSCHHUTH, YTO OOpa3yIOIIMECS B PE3yJIbTaTeé MHUTO3a KJIETKU WACHTUYHBI
MAaTepUHCKOU KJIETKE?
133. Uro oOecrmeynBaeT  yHOPSJIOYEHHOE  paclpeleieHHe  XpOMOCOM  MEXIy
JIOYEPHUMHU KIJIETKaMu?
134. Kakue ¢pyHKINYT )XKU3HU 00€CTIEUUBAIOTCS ICTICHUEM KIIETOK?
Tema 2.1
135. Uro Takoe 3aMEHMMble M HE3aMEHHMbIC AMUHOKHCIOTBHI, IOJHOLUEHHBIE H
HETOJHOLICHHbIE OeNKu?
136. Kakas posib B opranusme 0€iIKoB, )KUPOB, YIJI€BOJOB?
137. [ToueMy mpH CHUXKEHUM YPOBHS TJIOKO3bl B KPOBHU MPEXKIE BCErO CTPagacT
rOJIOBHON MO3r?
138. Kakast posib MUHEpaIbHBIX BEIIECTB B OpraHu3Me?
139. Kakoe 3HaueHME BOJIBI B OpraHu3Me?
140. Kaxkue BBl 3HaeTe BUTAMUHBI U UX POJIH?
141. Uto Takoe rurmoBUTAMUHO3, aBUTAMUHO3, TUIIEPBUTAMUHO3?
Tema 2.2
142. Uto Takoe pazMHOKeHUE?
143. Kaxkoe pasmHoxeHHE ObIBaET OECIOIBIM?
144. HazoBute ocHOBHBIE CITOCOOBI O€CTIOI0T0 PAa3MHOKEHUS
145. YeM oTiiMyaeTcs MOJIOBOE Pa3MHOXKEHHE OT 0ecroioro?
146. Kaxue BuIbI HA3bIBAIOT Pa3/IeTbHOIOIBIMU?
147. Yro Takoe meio3?
148. Otnuuue meiTo3za oT MUTO3a?
149. [Touemy mapTeHores siBAs€TCS Pa3HOBUAHOCTHIO MTOJIOBOIO Pa3MHOKEHUS?
Tema 2.3
150. Yro Takoe oHTOreHes?
151. B uem 3akmrouaercst coepkanue SMOPHUOHATIBHOTO TIEPUO/Ia PA3BUTHS?
152. Kak 00bsicHUTE OHOJIOTHUECKOE 3HAYeHNE CTapEHUs U CMepTU?
153. MO>KHO JI1 IOBJIUATH HA TEMITbI CTApEHUS?
154. Yro Takoe OMosoruyeckas ¥ KIMHUYECKast CMepTh?
Tema 2.4
155. YTto Takoe HACIEACTBEHHOCTh U H3MEHYUBOCTH?
156. Yro Takoe reHeTHKa?
157. Kakue MeTo1bl HCIIOIB3YIOTCSA IPU T€HETHUECKUX UCCIIETOBaHUIX ?
158. Kaknmu cBolicTBaMM XapakTepu3yeTcs MaTepuai HaclIeICTBEHHOCTH?
159. Kakas xuMundeckas npupoja reHos?
Tema 2.5
160. Yro Takoe rereporaMeTHbIM U TOMOTraMETHBIN 1OJ1?
161. Koraa y 60mp1mmHCTBA BHIOB ONIPEEIISETCS MO ITOTOMCTBA?
162. B KakoM COOTHOILIEHUH pacHpeAeNSIOTCs 10 1Moy 0coou BUa?
163. Yro Takoe reMU3UIroTHOCTH? Y KaKOro mojla WM II0 KakuM I'eéHaM HaOIromaercs
TE€MU3UTOTHOCTh?
164. MoryT 11 TOSIBUTBCSI KpacHOTJIa3ble CaMIlbl OT CKpEIIMBaHMs OENIOoTiia30i CaMKu

¥ KPacHOTJIa30ro camia?
165. UYto Takoe CIerIeHHOE HacleJOBaHNEe TPU3HAKOB?



166. B dem rmaBHOe OTIMYME pE3yJbTaTOB aHATU3HPYIOMIETO CKPEIIMBAHHUS B OIBITaX
Moprana OT  pe3yibTaTOB  AHAJIOTMYHOIO  CKpPELIMBaHUsA INPU  HE3aBUCHMOM
HaCJIe/IOBAaHUH TTPU3HAKOB?

Tema 2.6
167. Uro Takoe U3MEHYUBOCThH?
168. HazoBure ¢hopmMbl H3MEHUNBOCTH
169. Uto Takoe myrtamuu? YeM oHU XapakTepusyrTca? B uyeM HX 3BOJIIOLIMOHHOE
3HaueHue?
170. Kaxkue kiierounsie mporecchl 00ecreurnBaroT KOMOUTATUBHYIO H3MEHYUBOCTH?
171. [Tpu kakux Opakax Bce AeTH 00S3aTEIILHO OTIMYAIOTCS OT POJIUTENCH B TpyIine?
172. Kak 3aBucuT yactora MyTarui ot 1036l MyTareHHOTO (hakTopa?
173. KaxoBa xumuueckast mpupoja BeIeCTBa HACIEACTBEHHOCTH?
Tema 3.1
174. B yeM omimums MeTaQu3MUECKMX BO33PEHUH B OHOJOTMH OT 3BOJIONHMOHHBIX,
UCATUCTUYECKUX OT MAaTEPUATTUCTHUECKUX ?
175. B yewm 3aciyru u omm6ku JK.b. Jlamapka?
176. Kakue Hay4yHple W CcONIMANbHBIE TMPEANOCHUIKA MPEAIISCTBOBAIN CO3JaHHIO
obocunoBanHo# Teopuu Y. [lapBuna?
177. Kakue monoxeHus: coctaBisitoT ocHOBY yueHust Y. JlapBuHa 06 3Bomronuun?
178. Kaxue Buapl usmenunBoctu paznnyan Y. JlapBun?
Tema 3.2
179. Kak cooTHOCATCS HOHATHS MUKPO3BOJIIOLUS M MAKPOIBOJIIOLNA?
180. B dyem cXoACTBO M OTIWYHE OCHOBHBIX HAMpPaBICHUH MaKPOIBOJIIOIMH:
aJJIoTeHe3a u aporenesa’?
181. Uro Takoe OGuonorudeckuii mporpecc?
182. UTto Takoe OMOJIOrHYeCKuil perpecc
183. Kakumu MeToaMu u3ydaercss HCTOpUYECKOe pa3BUTHE OPraHU3MOB?
184. Kaxum o6pazom A.H. CeBep1ioB JOMOIHUT U Pa3BUI OCHOBHOM
OHoreHeTHYeCcKuil 3aKoH?
Tema 3.3
185. Kakoe MecTo 3aHUMaeT 4eI0BeK B I1apCTBE KUBOTHBIX?
186. Uro Takoe pyaIuMEHTHI?
187. UTto Takoe aTaBU3MBbI?
188. B gem 3akimogaercst GpriioreHenM4Yeckoe 3HaueHHE aTaBU3MOB?
189. Kakue »sTambl CTaHOBIIEHHMS YENOBEKAa MOJATBEPXKIEHBbI MAJCOHTOJIOTHYECKUMU
JaHHbIMU? KakoBBI POTPECCUBHBIE TEHACHIIUN UX PAa3BUTHUSA?
190. ITouemy K. Mapkc u @. DHrenbc npuaBaiu TpyJy peLIarollyio pojib B Pa3BUTUU
YeNoBeKa KaK pa3yMHOTO CymiecTBa’?
Tema 4.1
191. HazoBute cpenpl oOutanus
192. OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl OOMTaHUS OPraHU3MOB?
193. [IpucnocoOneHus: OpraHu3MoB K KHU3HU B Pa3HBIX cpeax?
194. [TonsiTre sKo0NIOTHYECKOTO (hakTopa’?
195. Knaccudukamnms sxonorndeckux GpaxtopoB?
196. ITpaBuino munumyma FO. JInbuxa?
197. 3akon TosepanTHoctH B. llendopna
Tema 4.2
198. DKOJIOTHYECKasi XapaKTePUCTUKA BHIAa UTIOMYJISIIANA?
199. DKoyornueckas HuIa suaa’?
200. buonienos u ero cTpykrypa?
201. CBs13u MEXTY OopraHu3MamMu BOHOLIEHO3E: KOHKYpEHIIUsI, CHUMOHO3,

XHUITHUYECTBO, HapaSI/ITI/ISM?



202. CTpyKTypHBIE KOMIOHEHTBI SKOCUCTEMBI: MIPOYLIEHThI, KOHCYMEHTHI,

peayLeHThbI?
203. KpyroBoport BemiecTB u MOTOK SHEPTUH B 3KOocHCcTeME. Tpodudeckrue ypoBHH.?
Tema 4.3
204, Yro Takoe 6uocdepa? KakoBsl rpanuiisl 6nocgep?
205. [Touemy KU3HB HE PACIIPOCTPAHSIETCS 32 TPAHULIBI OUOChephI?
206. Uto Ha3wIBaeTCst OnoMaccoi omnocdepni?
207. [Toyuemy nesTETHHOCTH YeJOBEKa B OHoOchepe B OCHOBHOM HEOJIArompusiTHa s
KU3HU?
208. UTo Ha3BIBACTCS IKOJIOTHYECKUM KPU3UCOM?
209. KakoBbl MyTH palinoHaIbHOTO MPUPOONOIb30BAHUS?
Tema 4.4
210. AHTpOIIOTeHHBIE BO3/ICHCTBUSL Habuochepy?
211. AHTpOTNIOTE€HHBIE BO3JICHCTBUS HaaTMochepy?
212. BosneiictBus Ha ruapocdepy?
213. BosnetictBus Ha utocdepy?
214. AHTpPOTIOT€HHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIeCTBa?
Tema 4.5
215. DaKTOpHI, MOJIOKUTEIHHO U OTPHUIIATETIHLHO, BIUSIONINE Ha OPraHU3M ueioBeKa?
216. [TpoGiema TEXHOTCHHBIX BO3/EHCTBUI Ha 3/10pOBbE YeJioBeKa
(3JIEKTPOMArHUTHBIC T0JIsI, OBITOBAsT XUMHSI, H30BITOYHBIC IITYMBbI, PAAUAIHS U T. I1)?
217. Apnantanusi Opranu3Ma 4esioBeka K (hakropaM OKpYKaroleu cpesni?
218. ®dusnyeckass akTHBHOCTh U 37I0POBbE?
219. bruoxumuueckue acekThl pallMOHAIBHOIO TUTAHUA?
Tema 5.1
220. OcHOBHbIE HamnpaBJIeHUS] COBPEMEHHON OMOTEXHOJIOTUN?
221. Metoapl OMOTEXHOIOTUNA?
222. OOBEKTH OMOTEXHOJIOTHH?
223. OTHKa OMOTEXHOJOTUYECKNX HI€HETHYECKHX IKCIEPUMEHTOB?
224, [IpaBuna moucka © aHanu3a OMOIKOJIOIMYECKONM UWH(GOpMaluu U3 Pas3HbIX
MCTOYHHKOB?
Tema 5.2
225. PazButue DOpPOMBIINUICHHON OHOTEXHOJOTMM M €€ NpPUMEHEHHE B KHU3HH
yesoBeka?
226. Pa3Butue OMOTEXHOIOT A c MIPUMEHEHUEM TEXHUYECKUX cCUCTEM

(OmonnxeHepus, bnonHpopMaTHKa, OMOHNKA) U UX IPUMEHEHHUE B KU3HU YelloBeKa?

OtBer (3anummure)

5.2 TlpakTuyeckue 3aJaHusi

IIpakTyeckas padora Ne 1

Temal.2. IlpakTuueckoe 3anaTue Ne 1. «OcoOEHHOCTH CTPOCHUS KIETOK NPOKAPUOT U
sykapuoT. KneTku pacTeHui, )KUBOTHBIX, OaKTepHuil 1 TpUOOBY.

Heab: 3akpenuth ymMeHue paboTaTh ¢ MUKPOCKOIOM, HaXOAUTb OCOOEHHOCTH CTPOEHHUS KIIETOK
pacTeHUid, )KUBOTHBIX, TPHOOB U OaKTepuil CpPaBHUBATH UX MEXKIY COOO.

OOopynoBaHmMe: MUKpPOCKOIbBI, MHUKpPOMpENapaTtbl KIETOK pacTeHWi, TrpuOOB, IKUBOTHBIX,
OakTepuii, PUCYHKHU KIJIETOK Pa3IMYHBIX OPTraHH3MOB.

Xox pabGotrsl 1.PaccMoTpuTe MOJ MHUKPOCKONOM MHUKpONpenapaThl pPacTUTEIbHBIX KIETOK,
IpuOOB, KJIETOK KUBOTHBIX U OakTepuil. 2.CpaBHUTE CTPOCHUE KJIETOK SYKapHOT U MIPOKAPHOT.

3. JlaHHBIE 3aHECUTE B TAOJIHILY.




[Ipu3Haku qy1s cpaBHEHUS

[Ipu3Haku 11 cpaBHEHUS

DykapHOTHYECKas KIeTKa
(pacTeHuii, )KUBOTHBIX,
rpuboB)




1.5 npo

2. 'eHeTHYECKUI MaTepuran

3. Kirerounas creHka

4. Me30CcOoMEI

[

. MemOpaHHBIE OpraHOUIBI

6. Pubocomsl

7. Llutockener

8. Cr1oco0 IorIIoNeHNS
BELLIECTB KIETKOU

9. Kryruku

10. ITumeBaput. Bakyoau

Cnenaiite BBIBOJ

IIpakTnyeckas padora Ne2 « bakrepnanbHble BUPYCHbIE 3200J1eBaHUS»
Tema 1.2. CTpyKTypHO-PYHKIMOHAIBbHAS OPraHU3ALUA KJIETOK

eau u 3agaun:

- aunaktudeckas (oOpa3oBarenbHas): M3YYUTh BHUPYCHble W OakTepHalibHble 3a00JIeBaHUS
YeJI0BEKa;

- BOcmUTaTenbHas: (OPMHPOBAHUE OIbBITA COBMECTHOW NEATEIBHOCTH, pa3BUTHE OO30pPHOIO
MBIILUICHHUS;

- pa3BUBAIOIIAs: pacIIMPEHUE KPYrozopa CTYIACHTOB, (OPMHPOBAHHE 3HAHUI O BHPYCHBIX U
OakTepuaIbHBIX 3200I€BaHMIX YETIOBEKA.

B 3aBucuMocTHM OT mpHpoAbl BO30yaMTeJeH Pa3In4yalT pa3Hble THIbI HMHPEKIHOHHBIX

3a00/1eBaHMI:

Bupycuble, nHanpumep rpunn, OPBU, kops, ocma, BUY-undexius, BHUpPYCHBIE T'€NaTUTHI,

KJIEIIEBOM AHIIEPANIUT, JKeTast TUXOpaiKa.

BakrepuajabHble, HanmpuMmep 4yMma, Xojepa, CTOJIOHSK, CHOMpCKas $3Ba, CTPENTOKOKKOBAas M

CTapUIOKOKKOBAasI UH(EKITNH, KOKITIOLI.

IIporo3oiinble (BbI3bIBAEMBbIE MPOCTEHIIMMM, TO €CThb OJHOKJIETOYHBIMH JYKapHOTaMH),

HaIpuMep Malisipusi, COHHas 00Jie3Hb, aMeOHas TU3eHTEPHs], TOKCOIIa3MO3.

I'pudxoBbie, Hanpumep KaHJUA03, AMHUIECPMOPUTHS (rpubox CTOIIBI).

IlpuonHble (BBI3BIBaGMBbIE OCOOBIMH HMH(EKIIMOHHBIMUA OCJIKaMH) — «KOpPOBbE OCIICHCTBOY

(BSE), xypy. OueHb Ba)KHBIM MOMEHTOM SIBJISETCS - 3HAHHE MEp MO MpoPUIaKTHKE Ooye3HEH.

IIpodunakTuka - KOMIUIEKC MEpPOINPUITUN, HAMPABICHHBIX HAa COXPAHEHUE W YKPEIUICHHE

3I0pOBbsI M BKJIIOYAlOUIMe B ceOs (opMUpOBaHME 370pOBOr0 00pasa >KHU3HH, MpPEAyNpexIeHUe

BO3HUKHOBEHUS W (WIM) pacHpoCTpaHEHUs 3a00JeBaHMH, UX paHHHUE BBIABICHUE, BBISBICHHUE



NPUYMH W YCJIOBMHA WX BO3HUKHOBEHMS W Pa3BUTHA, a TAaKKe HAIPABJICHHBIX HAa yCTpaHEHUE

BPEIHOTO BIMSHUSA, HA 3/J0POBbE YeIOBEKa (PaKTOPOB CPEbI €r0 OOUTAHMUSL.
IMpodunakTuyeckne Mepbi:
1. TloBblieHHE CaHUTAPHOW KYJIbTYphl HACEJCHMS: CAaHWUTApHAs KyJlIbTypa B OOIIECTBE BKIIIOYACT
00pa3 MBIIUICHNs, BEPOBAHUS, XapaKTep MOBEACHUs, OOBIYaW, PUTYyalbl, PallMOHAIBHBIC IPaBUIIA
U HOPMBI TIOBEJCHHUS, YTO OOECIEUMBACT OJNATOMPUATHBIA JUIS 3[0POBbS PEXHUM JKU3HU (yCIOBHUS
NPO’KUBAHUS U 0€30TaCHBIC BUABI JESITEIBHOCTH).
2. boppba ¢ mepeHocuMkamMu 3a0O0JEBaHMU: XHMMHYECKOE, MEXaHHYECKOoe, OHMOIOTHYecKoe
YHUYTOXKCHHE; TIPUBUBKHM > KHBOTHBIM, KOTOpPBIE TIIEPEHOCAT BHPYCHbIE U OaKTepHaJbHBIC
3a00JIeBaHUs YeTIOBEKa.
3. Bakumnanums v BBeieHUE CHIBOPOTKH.
4. TloBbllIeHUE UIMMYHHUTETA: 3I0POBBII 00pa3 KU3HHU, IPABUIILHOE TTUTAHUE.
5. IlnanoBble oOcnenoBanus: peakuuss Manty, ¢uiooporpadus, ananmu3 kpoBu RW, rematur C,
CIIUA u np.
6. CBoeBpeMEHHOE BBISIBICHUE U JICUCHHE.
7. llpepbiBaHue myTe nepenadn HHPEKIUN: KapaHTHH, U30JISIHUS.
OcHoOBHasi 4acTh 3aHATHA
3amonHuTh TabMUIy (Ha A4), cieays HHCTPYKLUU:
1- s komoHka: Ha3BaHue Oosie3HM (mMox HOMepoM | - 3a0ojeBaHHME MO KOTOPOMY TOTOBHIIOCH
cooO1eHue);

2- s:  ONpenenuTh BO30OYIUTEINS - OakTepus, BUPYC, MPOCTEHIINE;
-BO3MOKHBIEC IyTH MEPEAAYH: OPATIbHBIN, KOHTAKTHBIMN, BO31YIIIHO-KANEIbHBIN;

3- s yKa3aTh MPOJOIKUTENEHOCTD -0T U J0 4YacoB, CYTOK,
HEACHb U T.J.;

4- s MIEPEYUCITUTh BCE OCHOBHBIE CUMIITOMBI ATOTO
3a001eBaHNs, 0e3 onucanus;

5- a0 ecnm BO30YIUTEND OakTepus, TO JICUCHHUE - aHTHOHMOTHKMU;
-eClin BO30OYAHUTEID BHpYC, TO JICUCHHUE - MIPOTUBOBUPYCHAS Teparnwus

Jlis 2TUX TPYNN MEpPEeurCINTh HECKONIBKO JIEKapCTBEHHBIX IMPEnapaToB, KOTOPbIE NPUMEHSIOT U
AONOJHHUTECIBbHBIC MCPBI JICUCHU .

6- sa: B mpoduimakThke YyKa3aThb HOMepa MYHKTOB u3: IlpodumakTuueckue Mepbl, KOTOpBIE
MOJIXO/AT JJISl 3TOTO 3a00JICBAHNUS;

- BHABl HMMMYHUTETa MOTYT OBITh: BpeMEHHbIH ((QOpMHUpYETCS HE Ha JOJNr0), TMOCTOSHHBIH
(bopmupyeTcst Ha BCIO KU3HB) WK HE (PopMupyercs coBceM (T.K. 3a001€BaHNE HE U3JIEUUMOE).

IIpakTnyeckas padora Ne3 Pemenue 3aga4 no reme « Hyk/jienHOBbIe KHCJIOTHD)

Hean padoTbl: HAYYUTHCA MNPUMEHITh TEOPETUYECKUE 3HaHUsI( MCHOJIb30BaTh MPUHIUI
KOMIUIEMEHTapHOCTH U mpaBwio Yapradda) mis pemenus 3amad mo teme « HykienHoBbie
KHUCJIOTBI», MOJIEIMPOBATh TMpOLECC Tepelayd HacJeJICTBEHHON uH(opManuu, (opMHpPOBATH
yMEHHE CpaBHUBATh U aHAJIU3UPOBATbD.

Oo0opynoBaHue: CipaBOYHbIE JAHHBIE .

ChopaBouHblE  JaHHBIC: OTHOCHUTENbHAs MOJIGKYJISIpHAs Macca OJHOro Hykieotuaa 345
paccrosHue MeXIy Hykineotuaamu B nenu moiekyiasl JIHK (mmmna omHoro nykneoruaa) 0, 34
HM

3. IlpaBuaa Yapradda:

1.1(A) = E(T)

2. E(I') = E(1)

3. E(A+I) = X(T+ILI)

£ - 3HaK CyMMBbI

3amaya  Nel.Ha  ¢parmente omnoit wmtm JIHK  wykneotuasl  pacmonokeHbl B
nocnenoBarenbHoCTH: A-A-I'-T-L-T-A-1I-I'-T-A-T. Onpenenute NpPOLEHTHOE COAEpPKAHUE BCEX



HYKJICOTUAOB B OTOM I'CHC U €I'0 JJINHY.



3amaya Ne2.B wmonekyne JIHK Ha nom0 OUTHIUIOBBIX HYKJICOTHAOB mpuxomutcs 18%.
Ornpenenurte NpOIEHTHOE COACPIKaHUE IPYTrUX HyKiIeoTu 0B B 3Toi JJHK.

3agaua Ne3. B wmomekyne JIHK oOnapyxeHo 880 ryaHMJIOBBIX HYKJICOTHIOB, KOTOpHIS
coctaBisitoT 22% ot obmero uncna HykiaeotuaoB B 3toit JJHK. Omnpenenute: a) CKOIBKO JPYrux
Hykiaeotu10B B 3Toit JIHK? 6) kakoBa miuHa 3Toro pparmenTa?

3agaua Ned4. Jlana mosekyna [IHK c¢ otHocutenbHO#l MonexynspHoit maccod 69000, u3 Hux
8625 mpuXOAUTCs HA JOJI0 aJCHUIIOBBIX HYKJIECOTHUI0B. HaliquTe KOMMYECTBO BCEX HYKJICOTHUIOB
B atoii JIHK. Onpenenure muHy 3T0TO hparMeHTa.

B monexyne JIHK obnapyxxeno 880 ryaHuoBbIX HYKJICOTHIOB, KOTOpPbIE COCTAaBISIOT 22% OT
obuiero uncna HykieotTunoB B 3toil JJHK.Onpenenure: a) CkoJIbKO Jpyrux HYKJIEOTHIOB B 3TOM
JIHK? 6) kakoBa qymHa 3TOT0 (hparmMenrta’?

IpakTuyeckoe 3ansaTue Ne4 OCHOBHBIE CTATUH YIMOPHOHAIBLHOTO PA3BUTHSI OPraHU3Ma
Llenb: M3yunTh OCHOBHBIC CTaJMU SMOPHOHAIBLHOTO PAa3BUTHS XOPAOBBIX, M0 OCOOCHHOCTH Ha
pUMepe JIAHIIETHUKA U JIATYIIKH.

Xon paboThl

1. PaccmoTtpue ctaauu SMOpHOHAIBHOTO Pa3BUTHSI XOPAOBbIX

SroaepMma Mesonepuma HeRpaneHas Hepewana HelpansHuii
Boposaxa TpyOsa rpefens

vs\ - > -
\.\ ¢
InroaepMa Xopaa
Onnogoreopense Bnactyna FacTpynays Hefpynauma Opranorenes

>

vy JJaHII€THUKA, pI)I6I>I " TUIAOCHTAPHBIX MIICKOIIWUTAIOMMNX JKCJITKA B ﬂfIIICKHGTKC MaJlo0o, U OH
paBHOMEpHO pacmpezensiercsd B nurtomiasme. [1o3ToMy B 3THUX >KMBOTHBIX HAOJIOJAETCs MOJHOE
npobiieHusi 3urotel. Bce oOpa3zoBaHHBIE OjacTOMEpPhl MOTYT OBITh OJMHAKOBBIX pPa3MeEpoB (y

JIAHIIETHUKA, PBIO, IJIAIICHTAPHBIX MIICKOMMTAIONIMX) — TOTJa pPaBHOMEpHOE apolOiieHue. Y
3eMHOBOJIHBIX OJIACTOMEpBI Pa3HbIe MO pa3Mepy, y HHX HaOI0JaeTcsl TOJHOE HEPaBHOMEPHOE
IpobIieHue.

2.0¢opMuUTH 3Tanbl SMOPUOHAILHOTO Pa3BUTHs B Tabuule: « OMOPHOHATILHOE Pa3BUTHEN

Craguu

OCOOEHHOCTH Pa3BUTHUSA

1. 3urora

2. Ipob6nenue (monHoe 1
HETIOTHOE)

3. brractynsmmst

4. lactpynsanus

5. ucroreues
OpraHOTeHEe3

BriBon.

IIpakTnyeckoe 3ansaTue NeS. Pemenue 3aga4 Ha MOHOrMOpPUIHOe , JAUTHOPUIHOE U

aHAJM3UpYIOlllee CKPelMBaHue.




ean padoTbl: 3aKpenuTh 3HAHUS TEHETMYECKOM CHUMBOJIMKA W TIE€HETUYECKUX TEPMHUHOB;
MPOJOJKUTh  (DOPMUPOBAHHUE HABBIKOB PEIICHHS TEHETUYSCKUX 3a7ad Ha MOHOTHOpHIHOE
TUTUOPUIHOE U aHAIM3HUPYIOIIee CKPEIIUBAHUE.
OOopynoBanme: 11IaKTUUYECKHE KAPTOUKH C TEHETUYECKUMU 3a7a4uaMu.
ITopsiioK BBITOJIHEHUS:
1. OtpaboTka TEpMUHOB U IOHSATHIH.
2. Pemenue 3a1ay -nmoBTopeHue
3. Ilpaktuyeckas 4acTh.

OT1paboTKa TEPMHUHOB M MOHATHI
I'ensl - pemMeHTapHbIE €IUMHUIBI HACHEACTBEHHOCTH, YyacTku [JTHK xpomocom
HaciencTBeHHOCTh - CBOMCTBO OpPraHM3MOB IOBTOPATH B PsAJly NOKOJEHUH CXOJHBIE INPU3HAKU
U CBOMCTBA
H3MeHYMBOCTBD - CIOCOOHOCTH OpraHru3Ma MPUOOPETaTh HOBBIC MPU3HAKU
I'mOpuaosornyecknii Meroa - CKpeLIMBaHHE OPraHU3MOB, OTIMYAIOLIUXCS APYyr OT Jpyra
KaKUMU-TMO0O0 TpU3HAKAMH, W TOCIEAYIONIMHA aHAIMW3 XapaKTepa HAcIeJAOBaHUS JTUX IPU3HAKOB
Yy IOTOMCTBa

Yucrble JUMHUM - TEHOTHUIHYECKH OJHOPOJHOE TOTOMCTBO, TOMO3UIOTHOE IO OOJBIIUHCTBY
TE€HOB
MoHnoru0puaHoe CKpelldBaHHe - CKpEIIMBaHUE, MPU KOTOPOM POJUTEIHCKHE OpraHU3MBI

OTJIMYAIOTCS JIPYT OT JIPyTa JIMIIb 10 OJTHOMY MPU3HAKY
AJule/IbHBIE TeHbI - TEHbI, JIeXKallMe B OJMHAKOBBIX YYaCTKaX TOMOJIOTMYHBIX XpPOMOCOM U
OTBEYAIOIINE 32 PA3BUTHE OJJHOTO IIPU3HAKA

AJIbTepHATHUBHbIE MPU3HAKH - TPOTUBOMOJIOKHBIE (KPACHBIH - OEIbIii; BBICOKUHN - HU3KU)
I'oMmosiornuHbIE XPOMOCOMBI - TTAPHBIE, OJTUHAKOBHIC

I'omo3urora - opranusm, cogepkaluil 8a 0JJMHAKOBBIX aJUIEJIbHBIX I'€Ha

I'erepo3urora - opranusM, cosiep>Kainii 1Ba pa3HbIX aJJIEIbHBIX TeHa

JloOMHUHAHTHBII NPU3HAK - TIPE0OIATAFOIINN, TTOJABISIOIHIA

PeneccuBHBIN NPU3HAK - T10/1aBJISIEMBIN

IlepBbiii  3axkon Menaenss (NpaBWJIO eIMHOOOpPA3Hsi MEPBOr0  MOKOJEHHS) - IIpU
CKpEIIMBAaHUM JBYX TOMO3HTOTHBIX OpPraHU3MOB (YHUCTHIX JIMHUK), OTIMYAIOMIMXCS JPYr OT
Ipyra OJHUM TIpU3HAKOM, B IIE€PBOM TIOKOJIEHHM TMPOSBISAETCA MPU3HAK TOJIBKO OJHOTO W3
POIMTENBCKUX OpPraHU3MOB. OTOT TMPU3HAK HA3BIBACTCS JOMHHAHTHBIM, a TIOKOJICHHE IO
JTAHHOMY TPU3HAKY OyAeT eqUHOO0Opa3HbIM

Bropoii 3axkon MeHaensi (3aKoH pacilervieHdsl) - TMPH CKPEUIMBAHUM MEXIy co00i ocolei
MEepPBOrO0 TIOKOJIEHUS BO BTOPOM TIIOKOJIGHWM HAOJIOAaeTcs pacllelyieHue MPHU3HAKOB B
otHomeHuu 3:1 (34 TOMUHAHTHBIX U 14 peliecCUBHBIX)

3aKOoH YMCTOTBHI raMeT - TaMeThl YHUCTHI, T.e. MPU (OPMUPOBAHUU TaMET B KaXKAYI0 U3 HUX
MOMA/IAET TOJIBKO MO OJJHOMY T€HY M3 KaXKJI0W aJIETIbHOU Maphl.

HenoJsiHoe noMHMHHMpOBaHHE - 3TO CJly4yau, KOT/Ia JIOMUHAHTHBIM T'€H HE MOJHOCTBHIO IOJABISET
PEIeCCUBHBIA T€H W3 aljiebHOW maphl. [Ipw 3TOM OyayT BO3HMKATh MPOMEKYTOUHBIE MPU3HAKH.
I'eHoTHI - COBOKYITHOCTh F€HOB OpraHU3Ma

@eHOTHI - COBOKYITHOCTh BCEX BHEIIHUX W BHYTPEHHHUX MMPU3HAKOB OpraHnu3Ma

AHaJu3upyollee CKpelMBaHWe - CKPENIMBAaHHE OCOOM, TEHOTHUI KOTOPOW HEU3BECTEH, C
0CO0BI0, TOMO3UTOTHOM TI0 PEIIECCHBHOMY TeHY (aa)

JAurudpuaHoe cKpelmMBaHHe - CKPEIIMBAHHE OCOOEH, KOTOpbhIE OTIWYAIOTCS APYr OT Apyra o
JIBYM TIpH3HaKaM.

Tpernii 3akon Menaenass (3aKOH He3aBHUCUMOI0 HAaCJeI0BAHMS TPU3HAKOB) - IIpuU
JUTUOPUIHOM CKpELIMBAaHUM T'€Hbl M IMPU3HAKU, 32 KOTOPbIE 3T TE€Hbl OTBEYAIOT, COUYETAIOTCS U
HacJeAYIOTCS HE3aBUCUMO JIPYT OT JIpyra

CuMBOJIBI:

P - poauTenbckoe mokoyieHne

F1 - mepBoe MOKOJICHHE ITOTOMKOB



F2 - BTOpOE MOKOJIeHHE TOTOMKOB

A - reH, oTBeUaroluii 3a IOMUHAHTHBIN NpU3HAK
a - TeH, OTBEYAIOIINI 3a PEIIECCUBHBIN MPU3HAK
$ - xxeHcKkas 0co0b

$ - Mmyxckas 0coOb

AA - TOMO3UTroTa MO JOMUHAHTHOMY T'€HY

aa - TOMO3UT0Ta MO PEIIECCUBHOMY I'eHYy

Aa - rerepo3urora

CuMBOJIBI:

P - poauTenbckoe mokoyieHne

F1 - nepBoe mokoJjieHuE MOTOMKOB

F2 - BrOpoe mokoieHne moTOMKOB

A - reH, OTBEYAIOIINIA 32 TOMHUHAHTHBIN MPU3HAK
a - TeH, OTBEYAIOLINI 34 PELECCUBHBIN ITPU3HAK
$ - xeHckas 0cobb

$ - myxckast 0co0b

AA - rOMO3UTroTa Mo JOMHUHAHTHOMY T€HY

aa - TOMO3UI0Ta MO PEIIECCUBHOMY I'eHY

Aa - rerepo3urora

BbinoiHeHHEe PAKTHYECKOW YACTH.
1 BapuanT.

Nel. V 4yenoBeka TeH AIMHHBIX PECHUI] JOMHUHHUPYET HaJ F'€HOM KOPOTKHMX pecHull. JKeHmmHa c
JUIMHHBIMH PECHUIIAMH, Y OTIa KOTOPOW PECHUIIbl OBbIIM KOPOTKHMH, BBIILIA 3aMYX 32 MYKUYUHY
C KOPOTKMMH PECHULIAMHU.
a) CKOJIBKO THIOB raMeT 00pa3yeTcs y KeHIIUHBI?
6) Ay MyX4uHBI?
B) KakoBa BeposSITHOCTb poK/IeHUS B JAHHOH ceMbe peOeHKa ¢ JJIMHHBIMU peCHUIIAMU?
r) CKoJIbBKO pa3HbIX T€HOTUIIOB MOXeET OBbITh Y JIeTel B 3TOH ceMbe?
n) A dbenorunos?
Ne2 T'omyOorna3biii OproHET KEHWJICS Ha Kaperja3oi OnonauHke. Kakue MoOryt poaurcs AeTH OT
3TOTO Opaka, eciu 00a POIUTENSI TETEPO3UTOTHBI.
Ne3 'V myxu apo3oduibsl cepblif IBET Tena JTOMUHUPYET HaJ 4epHbIM. lIpu ckpemuBaHMM cepbIX
U 4YEepHBIX MyX B TIOTOMCTBE IIOJIOBUHAa OCOO€ MMena cepylo OKpacKy, a IOJIOBUHA YEpHYIO.
Omnpenenute TeHOTUITBI POAUTETBCKUX (POPM.

2 BapHAaHT.
Nel. T'en amabera pereccHMBEH MO OTHOUICHHIO K T€HYy HOPMAaJbHOIO COCTOSHHS. Y 3]I0pOBBIX
CYIIPYToB pojuJjcsi pedeHOK, 00JIbHOM TuadbeTom.
a) CKOJIbKO THIIOB raMeT MOXeT 00pa3oBaThCs y oTia?
06) Ay wmarepu?
B) KakoBa BeposTHOCTbH pOKACHUS 3/J0POBOr0 peOeHKa B TaHHOH ceMbe?
r) CKoJbKO pa3HbIX T€HOTUIIOB MOXET OBITH y JIeTel B 3TOM cembe?
1) KakoBa BepoSATHOCTB TOTO, YTO BTOPOH peOCHOK POIUTCS OOIBHBIM?
Ne2. V npozodunber cepas okpacka Tela W HAJIWYWE MIETHHOK — JOMHHAHTHBIC TNPHU3HAKH,
KOTOpbIE HacleAyloTcs He3aBucuMo. Kakoe NOTOMCTBO cleAyeT O0XXKHMJIaTh OT CKpEIMBAHUSA
KENTON CaMKH 0€3 IETUHOK C FeTePO3UTOTHBIM 10 000UM MPU3HAKAM CAMIIOM.
Ne3. ®opma wvameukn y 3eMISTHHUKH MOXET OBITh HOpMaibHas( JOMHMHAHTHBI MpPU3HAK) W
JUCTOBUJHAS. Y TETEepO3UTrOT YalIeUYKH HMMEIOT IMPOMEXYTOUHYIO (OpMYy MEXAY HOPMAJIBHOW H
TUCTOBUAHOW. Ompenenure BO3MOXHBIE TE€HOTHUNBI M (PEHOTHUIIBI MOTOMCTBA OT CKPELIMBAHUSA
JIBYX pacTeHUil, UMEIOIMINX TPOMEKXYTOUHYIO (POPMY UYaIICUKH.



IpakTuyeckoe 3aHATHEN26 «ClenyIeHHOE HACIeJ0BAHUE TPU3HAKOB)

Heap pabdoThl: TPOAOIKUTH (OPMUPOBAHWE YMEHHM pEIICHUS TEeHETHYECKHX 3a/ad IO TeMe
«HacnenoBanue , CUEIIIEHHOE C ITOJIOM»
MarepuajibHO - TeXHH4YECKOe OCHAaIleHMe: KOHCIEKThl JEKLHHA, METOJUYECKHUE YKa3aHusd K
MpaKTU4YeCcKon padoTe.
AJITOPUTM 110 BBITIOJIHEHHNIO ITPAKTUYECKOTI'O 3AJAHU A
N3yuuth TeopeTudeckunii MaTeprai o TeMe MpakTUYecKoil paboThl
OTBETUTH HA KOHTPOJIBHBIE BOITPOCHI
3anucath B TETpaau Jid TNPAKTUYECKUX pPadOT - Jary, TeMmy 3aHSATHs, Lelb MPaKTUYECKOU
paboThI
Pewnte 3amaun 1u1si caMOCTOSATENBHOTO PELLICHUS
Cnenatp BbIBOJ IO paboTe
Cnatp paboTy Ha IPOBEPKY MPEINO1aBaTEIIO
Kapuorun — o0mee uucio, pasmep u (GopMa XpoMocoM. XPOMOCOMBI Y OPTaHU3MOB JIEISITCS
Ha ayTOCOMBI U MOJIOBBIE XPOMOCOMBI.
AyTOCOMBI — XpPOMOCOMBI, OJIMHAKOBBIE Y 000UX MOJIOB.
[TonoBeie XpOMOCOMBI (T€TEPOXPOMOCOMBI) — XPOMOCOMBI, MO KOTOPBIM MYKCKOM U >KEHCKUI
0JI OTJIMYAKOTCA IPYT OT Apyra.
B kinerke uenoBeka coaepxutrcs 46 xpoMmocoMm, wiad 23 mapbel: 22 mapsl ayrocoM u 1 mapa
MOJIOBBIX XpoMOcoM. [lojloBbIe XpPOMOCOMBI 0003HA4YarOT Kak X- U Y-XpOMOCOMBI. JKEHIIMHBI
HMEIOT JB€ X-XpOMOCOMBI, @ MYKUYHMHBI OJHY X- U OAHY Y-XpomocoMmy. I'omorameTHblil 10JI-
MoJI, C JABYMS OJAMHAKOBBIMHU IOJOBBIMH XpoMocoMmamu. I'eTeporamMeTHbIii MmO — TMOJ, C JBYMs
Pa3HBIMHU MOJOBBIMH XPOMOCOMaMHU.
HacnepgoBanme mpu3HaKoB opraHu3Ma, a TakKe HEKOTOPBIX 3a00JIeBaHMM y  4YeJIOBeKa,
MPOMCXOAUT Yepe3 IIOJIOBBIE XPOMOCOMBI, T.€. cuerieHHo. HacJienoBanue, cuemieHHOe ¢
MOJIOM — HACJIEeIOBAHWE IPU3HAKOB, TI'€Hbl KOTOpPBIX Haxomiarcs B X- M Y-Xpomocomax. B
MOJIOBBIX XPOMOCOMax MOTYT HAaXOAMUTHCS T'€Hbl, HE MMEIOUIME OTHOIICHHS K Pa3BUTHUIO MOJOBBIX
MIPU3HAKOB.
IIpu coueranuun XY OONBUIMHCTBO T€HOB, HAXOMAAIIUXCS B X-XpOMOCOME, HE UMEIOT allJIeNbHOMI
mapel B Y-XxpoMocoMe. TakKe TeHbl, pacloJIOKEHHbIE B Y-XpOMOCOME, HE UMEIOT ajiened B X-
xpoMocome. Takue OpraHu3Mbl Ha3bIBAIOTCA TIeMH3UIOTHBIMU. B 3TOM ciywyae mnposiBisiercs
PELIECCUBHBI TE€H, MMEIOIIUICS B TE€HOTUIIE B €IMHCTBEHHOM uuciie. Tak X-XpomMocomMa MOKET
COJiep’KaTh TEH, BBI3BIBAIONIMKA TreModuinio (NMOHMWKEHHYI0O CBEPTHIBAEMOCTh KpoBH). Torma Bce
MY>KCKH€ OCOOH, TOJIYYHMBIIIHE 3Ty XpPOMOCOMY, OyAyT CTpajaTh 3TUM 3a00JieBaHMEM, TakK Kak Y -
XpOMOCOMa HE COJAEPKUT TOMUHAHTHOTO aJlIeIsl.
KoHTpoJibHBIE BONIPOCHI:
JlaTh onpeneneHue CIeayronuM TOHITHIM:
1. Kapuotumn.
2. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
3. CueruieHHOE HaClIeI0BaHUE.
4. T'oMOraMeTHBIH U TreTeporaMeTHbIH MoJl.

3agaum 11l CAMOCTOSITE/ILHOTO PellleHUs
3agaua Nel. Knaccuueckas remMouins HacieayeTcs Kak pELeCCUBHBIN mpu3Hak. [eH
reMopuIMM pacrojaraercss B X — XpoMocoMmMe. Y- XpoMocoMa HE COACPKUT TeHa |,
KOHTPOJHMPYIOIIETO CBEPTHIBAEMOCTh KpPOBHU .JleBylika , OTell KOTOpOWl cTpamaerT remodunueit, a
MaTh 370pOBa M MPOUCXOJUT U3 OJIArOMOJIyYHOH MO TeMO(UINM CEeMbH, BBIXOJUT 3aMyX 3a
3I0pOBOTO MYykunHy. OrnpenenuTe BeposiTHbIe (EHOTHUIIBI IETEH OT 3TOro Opaka.
3amaya Ne2. V'  oKeHIIMHBI, CTpajaromiell  OTCYTCTBHEM  TOTOOTACNICHHsS  (aHTHIpO3HAs
SKTOACpMANIbHAS JHUCIUIA3UsA), W MYKYHHBI, HE HUMEIOMIEr0 JTOro JedeKTa, POXKIACTCS ChIH.
Onpenenuth, yHaciueAyeT Ju peOEHOK Oo0JIe3Hh MaTepu WM K€ OyIeT 370poB, Kak oterl. [ eH,



OTBETCTBEHHBIN 3a pa3BUTHE 3TON OOJIE3HW - PEIECCHBEH, JOKAIM30BaH B X-Xpomocome. bymer
T CTpajaTh STHUM 3a00JI€BaHNEM JIEBOUKA, SIBIISIONIAsICS BTOPBIM PEOEHKOM B ceMbe?

3agaya Ne3. ['mnmeptpuxo3 (BbIpacTaHHE BOJIOC HAa Kparo YITHOW PAaKOBWHBI) mepemaercs depe3 Y
- XpOMOCOMY, a MOJIMAAKTWINSA (IIECTUNAJIOCTh) - KaK JOMUHAHTHBIH ayTOCOMHBIM TreH. B
ceMbe, IAE€ OTel] WM TUIEePTPUX03, a MaTh - MOJUIAKTUINIO, POAWIACH HOPMAJIbHAs B
OTHOIICHUM OOOMX TMPH3HAKOB J0Yb. KakoBa BEpOATHOCTH TOTO, YTO CIEIYIOIUN pPEOCHOK B
ATOM ceMbe OyIeT Takxke 0e3 00enx aHOMaTHii?

3agaua 4.017 poxaureneil, MMEBMIUX TO (PEHOTUNY HOPMAIBLHOE IIBETOBOE 3pEHUE, POIMIIOCH
HECKOJIbKO JIeTeil C HOpMajbHBbIM 3pPEHHEM W OIMH MajJb4MK JAIBTOHHK. UeM 3TO OOBSICHUTH?
KaxoBbl TeHOTHIIBI pOAUTENEH U AeTEM?

3agaya S. Kapernaszas KeHIIMHA C HOPMJIbHBIM 3PEHUEM BBIXOJUT 3aMyX 3@ Kaperiazoro
MYXYHMHY. Y HUX pOAMiach roiyOoriasas 104b - JanbTOHMK. Kapuil mBeT ria3 JOMUHHpYET Hax
roayObpIM, a NajdbTOHU3M OIPEAETSETCS PELECCUBHBIM T€HOM, HaXOASAIUMCA B X - XPOMOCOME.
KakoBa BepoATHOCTH TOro, 4TO CIEAYIOUIUNA peOEHOK B 3TOM ceMmbe OyleT UMETh TaKou Ke
dhenotun?

HpaKanecxoe 3anaTue Ne7 Pemenue 3ala4 Ha OIIpCACICHHUC THUIIAa MYTAallUU IIpU IEpcaadc
HaCJICACTBCHHLIX IMPHU3HAKOB, COCTABJICHUC I'CHOTHUIINYCCKUX CXCM CKPCIIMBAHHA

Ieun. [Toka3aTe poiap MyTalMii ¥ MOSABJICHUE MyTallU{ y 4EJI0BEKa

Teopernveckasi 4acThb

JUia u3yueHuss HAcIeACTBEHHOCTH 4YeJIOBEKa MCIONb3YIOT PsI METOJOB: I'€HEAJOTHYECKUH,
OJIM3HEIOBBIN, IIUTOreHETUYECKUH, ONOXUMHUUYECKUI U ApYyTHeE.

PaccmoTpuM THIBI MyTallMK Ha IPUMEPE FE€HEATOTHYECKOT0 METO/1a.

I'eneanormyeckuii - 9TO  aHauU3  POJOCIOBHOM €  LENBbIO  YCTAaHOBIEHHUS  XapakTepa
HAcJIeIOBaHUsl HM3y4aeMoro nmnpusHaka. [lo ayTOCOMHO-JOMMHAaHTHOMY THUIIy HaclI€IyHOTCs
MOJINJAKTUIINS, BECHYIIKH, CPOCIIMECS Majblibl, KaTapakTa IJa3, XPYNKOCTb KOCTEHW M MHOIHE

IpyTHE.
Henplif psiq OpU3HAKOB HACHEAYETCS CLEIUIEHHO C TO0JIOM: X-CIEIUIEHHOE HaclleloBaHue -
remMopuiIns, AAIBTOHWU3M; Y-CIEIUICHHOE - TUnepTpuxo3. Mcronb3oBaHWe TeHeaTorudecKoro

MeTOAa IMOKa3ajo, 4YTO INpPHU POJCTBEHHOM Opake BO3pacTaeT BEPOSTHOCTh IOSBJICHUS YPOICTB,
MEPTBOPOKIECHUM, pAHHEW CMEPTHOCTH B IOTOMCTBE.

IIpakTHYeckas 4acTh

3agaua Nel .

W3yuute (parMeHT pOIOCIOBHOIO JApeBa OJHOM CEMbH, y HEKOTOPHIX UICHOB KOTOPOW HMeeTcs
NOJIMAAKTHIIMSA.

@®parMeHT pOIOCIOBHOIO IPEBA CEMBHU

O__. Yci10BHBIE 0003HAYECHHA:

O - JKeHIIMHA

O D MYKYHUHA

opak
J1IeTH 0JIHOT0 OpaKka

‘ nposiBJICHHE HCCIIEAYEeMOTI0
MPHU3HAKA - NOJUIAKTHINSA

I/ICHOJ'II)BYSI MNPEAJTOKECHHYIO CXEMY, ONpPEACIUTE, AJOMHWHAHTHBIM HWJIH PEUHCCCUBHBIM SABJISACTCA
JTAaHHBIN IMMPU3HAK U CHCIUICH JIK OH C IMOJIOBBIMH XPOMOCOMAaMH.

3amaua Ne2.
W3yuute (parMeHT pOJIOCIOBHOTO JpeBa OJHOM CEMbH, Yy HEKOTOPbIX UJICHOB KOTOPOH
kocornasue. @parMeHT poAOCIOBHOTO APEBA CEMbU



. VCA0BHBIC 0G03HaueHns: TIPOSIBICHHE HCCIICLyEMOTo
O NpH3HaKa - Kocornasue

ACHLL

® [] - vya Hcnonb3ys npeayioKeHHYIO CXeMY,  SIBJISIeTCS
- Gpax OTIpECIUTE, TOMHUHAHTHBIM WU
5 - Aern oaworo 6paxa NEI[ECCHBHBIM
He JAHHBINA TIPU3HAK ¥ CLIETUICH JIU OH C ITOJOBBIMHU
XpPOMOCOMaMH.

3amaua Ne3

N3yunrte hparMeHT pOIOCIOBHOIO JAPEBa OJTHOM CEMbH, Y HEKOTOPBIX WICHOB KOTOPOKH

anpOnHU3M. OparMeHT PoIOCIOBHOTO JJPEBA CEMbU

Hcnonb3yss TPeUIOKEHHYIO CXEMy, OINpeACIUTe, JTOMHUHAHTHBIM MIJIM PEIIECCUBHBIM SIBISICTCS
[[aHHBIfI HpI/ISHaK, U CHCIJICH JIN OH C ITOJIOBBIMHU XpOMOCOMaMI/I.

O-[—D Yeaonume oGosuasenns
O ACHIUMHA
‘_D E] D MYATHNA
Opax
e aanoro Gpaxa

pecsea
Bompockr
1.Yto Takoe reHom?
2.Yt1o Takoe renoTun?
3. K xakomy TuIly MyTanuii OTHOCHTCSI MPHOOPETEHUE JIUIIHEH XpOMOCOMBI B reHoTHIe(2r-1)

BriBosa.

IpakTuyeckoe 3anaTue Ne§ « CocraBiieHHe CXeM INepelayn BellecTB U YHepruu (uenei
MUTAHUSA)».

Heab: chopmupoBaTh 3HaAHUSA O LEMAX U CETAX MUTAHUS, O IPAaBUJIE SKOJIOTMYECKON MUPaMUJBbI,
Hay4HUThCS COCTABIIATH CXEMbI IIEPEIaYu BELUIECTB U SHEPTUH.

OO0opynoBanue: CTaTUCTUYECKHE JaHHBIC, PUCYHKHU PA3JTUYHBIX OHOIICHO30B, TaOIHIIBI, CXEMBbI
MUILIEBBIX LIETEN B pa3HbIX IKOCUCTEMAX.

MMumeBas (mpoguueckasn) yenv —psia B3aUMOOTHOIICHUNA MEXKITY

rpynmnaMu OpPraHu3MOB (pacTeHHi, >XMBOTHBIX, TPUOOB M MHUKPOOPTaHU3MOB) TMPH KOTOPOM
MIPOUCXOUT NMEPEHOC FHEPTUH ITYTEM MOEAAHUS OHUX 0COOEH JPYTHUMHU.

OpraHu3Mbl MOCIEAYIOMIET0 3BE€HAa IMOENAI0T OPraHu3Mbl MPEABIAYIIEro 3BeHa, U TaKUM 00pa3oM
OCYILIECTBIISIETCSl LENHOW TIEepeHOC SHEpPruuM U BeUIecTBa, JieKalluid B OCHOBE KpYroBOpoTa
BemiecTB B mpupoje. [Ipu kakaoM mepeHoce OT 3BeHa K 3BeHY Tepsiercs Oombiuas vacTh (o 80-
90 %) moTeHIMATBHOM SHEPIHH, pacceWBaOIICics B BuAe Terua. [lo 3ToW NpUYMHE YHUCIIO
3BEHBEB (BHJIOB) B LI€TIM MTUTAHMSI OTPAHUYECHO M HE TIPEBHIIIAeT 00BIYHO 4-5.

IIpaBuio 10% (3axkon JInnaeMaHa) - 3To MPaBUIIO SKOJOTUYECKON MUPAMHU/IBI.

Ono rmacut: Ha kxaxpoe mocieayroniee 3BEHO MMILEBOM LenM nocTtynaer Tosnbko 10% sHeprum
(Macchl), HAKOTIJICHHOM MPEIBITYIIIM 3BEHOM.

[IpuMmensieTcs Tak: y HaC €CTh Kakas-TO MUIIEBas LEMOYKa:

TPaBa - Ky3HEYHKH - JATYIIKA - HANJIsl.

N Bompoc " Ckonpko TpaBbl ObUIO CHEJEHO Ha JYry, €Cld NpuOaBKa B Bece Ialld, KOTOpas
MUATAJACh JIATYIIKAMHA Ha 3TOM JIyry, coctaBuia 1 kxr? "(mpw 3TOM WMeeTcs B BHUIY, YTO HHYEM
JpPYrUM OHAa HE MHUTANIaCh, a JISTYHIKA €U TOJbKO KY3HEUYHMKOB, & KY3HEUHMKH TOJBKO 3Ty TPaBKY).



[Tonyuaercsi, uro 3T0oT 1 Kr M ectb 10% oOT oOmIel Macchl JATYHIEK, 3HAYUT, MX Macca paBHA
obuta 10kr, TOorma Macca Ky3HeunmkoB-100 Kr, a macca ChEACHHOW TpaBbl COCTaBWJIA LEIYIO
TOHHY.
Xon paboThI:

3ananue 1.

=
= o

%
55 ;29;;
9“ &.;

HazoBute opranusmsl, KOTopHe IlOJI)KHI:I OBITh Ha MPOITYIIICHHOM MECTE CIESAYIONINX IHIIEBHIX
Henen. 3anumninTe 3TH IEH.

3amanue 2.

W3 npeanokeHHOTo CHHCKa >KUBBIX OPraHU3MOB COCTaBUTh TPO(PHUYECKYIO CETh: TpaBa, STOTHBIN
KyCTapHUK, MyXa, CHUHHIIA, JIATYIIKA, YX, 3asl, BOJK, OaKkTepuud THHUCHHS, KOMap, Ky3HEUHK.
VYKaKuTe KOINYECTBO IHEPTHH, KOTOPOE MEPEXOAUT C OJHOTO YPOBHS Ha IPYTOM.

3aganue Ne 3. CpaBHUTE /IBE LIETIM TUTAHUS, OIPEEIIUTE YEPTHI CXOACTBA U Pa3IMUUSL.
1. Knesep - KpoJuK - BOJIK
2. PactuTenpHBIN ONaj - 10KAEBOM YEPBb - YUEPHBIH P03 - CTped - nepeneysiTHUK

BriBOa:

IIpakTnyeckoe 3ansaTue N9 PemieHue nNpakTHUKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJaHUM 110
MIEPeHOCY BEIeCTBA M DHEPrMM B OKOCHUCTEMaX C COCTaBIEHHUEM TpPOPUUECKHX Leneil u
nupamMul OMOMacchl U IHEPTHUHU.

ean pabdoThl: Pemenne pacy€THBIX 3a/1a4 MO NEPEHOCY BEIIECTBA U SHEPTHH B IKOCUCTEMAX.
Teopernyeckas yacTb

3aKoH NUpPaMuUAbI SHEPrUU MU 3aKOH JeCATH MPOLEeHTOB

Awmepukanckuit ydenoiii P. Jlunpeman cdopmynupoBan «3aKoH NHpaMHIbl JHEPrUM» WJIH
«3aKOH [1ecsiTH NMPOLEHTOB)»; C OJHOT0 TPO(PUUYECKOrO0 YPOBHS uepe3 MUIIEBbIE LENu Ha APYrou
Tpoprueckuil ypoBeHb MepexoAauT B cpenHeM okono 10% osuepruu. OcranpHble 90% sHEpruu
TpaTsaTcsl TpH JbIxaHuM, Ha oOpasoBanue AT®d, koTtopoe pacxoayercs A NOAAEpKAHUSI
KHU3HEESATeIbHOCTU OpraHu3Ma.

Bomnpocsi
1. Ilouemy, cormacHo MpaBWIy D3KOJOTMYECKOW NUPAMUIbl, B HA3€MHOM NMILEBOM LENU OT
3BEHa K 3BEHY HAOJII0AaeTCsl YMEHbBILICHHE YHEPTUU?



How

Kak wu3MmeHsieTcss KOMMYECTBO HHEPTUM B TMHINEBBIX IEMSAX MPH TEPEeXoAe C OJHOTO
TPO(UIECKOT0 YPOBHS Ha IPYroii?

Yro Takoe muiieBas 1emnb?

Kakwue nuieBble ey Bbl 3HacTe?

Kak MokeT y4acTBOBaTh B MUIIEBHIX METSAX ISTPUT?

3agaun
CocTaBbTe NUIIEBYIO 1I€Mb, UCIOIb3YS] BCEX Ha3BaHHBIX IPEJICTABUTENICH: KPYIHAs XUIIHAS
NTHLA, pacTeHue, 0abouka, 3Mmes, JArymka. CKOJBKO 3HEPruM IMEpeXoJuT Ha YpPOBEHb
koHcymMeHTOB [II mopsnka, ecnu uucras rogoBas IEPBUYHAS IPOLYKLUS 3KOCUCTEMBI
cocrasysget 10 000 xx?
CocTaBbTe NUILEBYIO LIETb, UCIONb3YysS BCEX HA3BAHHBIX IPEICTABUTENEH: J105K/IEBOI YEpBb,
JUCHLIA, JUCTOBOM omai, open, exX. Kakoll W3 OpraHn3MOB HCIHOJHSET POJIb KOHCYMEHTa
TPEThETO Mnopsiika?
IIpaBmino rimacut: «rtonpko 10% sHeprum mnocTtymaer oOT KaXJOro IPEAbIAYLIETO
TPO(PUIECKOTO YPOBHS K MOCIENyOImEMY». PaccunTaiite BeMUYMHY NEPBUYHON MPOAYKIUU
sKocucTeMbl (B KJ[X), ecnmu Ha ypoBeHb KosioBpaTku nepemwio 3250 x/Dx. B moboit u3
NUIIEBBIX LIETIEH KOJIOBpaTKa HaxoAWTCA Ha ypoBHe KoHcyMeHTa Il mopsiaka. OObsicHuTe
CBOM PaCUETHI.
[IpaBuno rtmacur: «ronbko 10% SHEPruM MOCTymaeT OT KaXAOro MPEeAbIIYIIETo
TpoHUYECKOr0 YpOBHsA K THocienyrwoueMmy». Paccuuraiite pasmep NepBHUHOW T0J0BOM
NpOAYKIMH 3KocucTeMsl (B k/[k), eciin Ha ypoBeHb Mblu nepenuio 28000 x/lx. B moboit
U3 MULIEBBIX LIeNel MBIIIb HAXOIUTCS Ha YpoBHE KOHCyMeHTa | mopsaka, OObsiCHUTE CBOM
pacu€Tsl.
IIpaBmio rimacut: «rtonpko 10% osHEprum mocTymaer oOT KaXJO0ro IpEeAbIAYIIETOo
TPOPUYECKOTO YpPOBHSI K TMocienyromeMy». Paccuutaiite kommuectBo sHepruu (B kJ[K),
KOTOpOE NMEPEUJIET Ha ypOBEHb KPOJIMKA NPHU MEPBUYHON TOAOBOM NMPOMYKIUH dKOCHUCTEMBI
45000 x/lx. B mo0oil m3 mUIIEBBIX LieNed KPOJMK HAaXOIUTCS Ha yYpOBHE KOHCyMeHTa I
nopsiika. OObACHUTE CBOU PACUETHI.

BriBoa no padore

IMpakTuyeckoe 3anaTueNe 10 «OTX0/bI MPOU3BOICTBAY

Ileanb: a) packpblThb COBpEMEHHOE BO3JEHCTBME 4YeJOBEeKa Ha Ouochepy u mpobOIeMbl
YTUJIN3AlUKA MPOMBIIIJIEHHBIX OTXOAOB; 0) pacCMOTPETh CHOCOOBI YTUIM3ALUU MPOMBIIUIEHHBIX
OTXO0JI0B

OO0opyaoBanme: paboyas TeTpaib, KOMIBIOTEPHI C BBIXOJOM B IHTEpHET

Xoa padoTsl
1. O3HaKOMUTKCS C TEOPETUIECKUM MATEPUAIOM
2. BrimonHuTs 3a1aHus
3. OTBeTUTH Ha KOHTPOJIHHBIE BOTPOCHI

3aganue:

1. TlpuBenuTe KOHKPETHBIE MPUMEPHI MPOMBIIUICHHBIX OTXO0JIOB IO CTEMIEHH WX OMACHOCTH.
2. Tlokaxute B BHIE CXEMbl JIIO0OW CIMOCOO  IMEepepadOTKM WM YTHIIH3AIUH
MIPOMBIIIIJICHHBIX OTXO/0B.

3. 3anosiauTe TaOIMILY 1.
Tabnuma 1. XapakrepucTuku cmoco00B nepepaboTKH OTXO0JI0B

Ne
I1.11.

Crnioco6 nepepaboTku [IpenmytecTBa criocoda Henocratku criocoba
OTXOJIOB

1.




1. Yro nonumaercs nox nousaruem «Peuuxnunr»? Jlaiite moapoOHOeE onucanue npoiecca.
2. Ilouemy BakHa BTOpuuHas nepepadoTka orxoaoB? [IpuBeaute npumepsl.
3. Kak paznuyarot menunuHckue otxoabl? Kak ux yrunuzupyr?
KoHTpoJibHbIE BOIPOCHI:
1. Yem ornuyaercs yTHIU3aIUs OT EPEPadOTKH OTXO/I0B.
Uro Takoe npenBapuTelibHas COPTUPOBKA 0TX0A0B. Kak ee oCcyIecTBUTS.
UTto Takoe MUPOJIU3 U €r0 OCHOBHBIC BU/IBI.
Korna ymectHO npuMeHsTh KOMIOCTUPOBAHUE OTXO/IOB.
[TpuHIHIBI pabOTH MYCOPOCKUTATENBLHBIX 3aBOJOB U UX SKOHOMHYECKast 3((HEKTUBHOCTD.
3emMesnbHas 3achllKa OTXO/I0B U [IpaBUJla €€ OPraHu3allu.

RGN

HpaKTI/I‘{eCKOC 3anaTue Nell. Bausinme COIAJTBbHO-IKOJIOTHICCKHUX (l)aKTOPOB Ha
3I0POBLE Y€JI0BECKa

Heas. MccaenoBanue ypoBHs pabOTOCIIOCOOHOCTH B IMHAMHUKE.

W3yuenne yMCTBEHHON pabOTOCIIOCOOHOCTH ydamuxcs (CTYISHTOB) HEOOXOIUMO ISl KOHTPOJIS
32 (YHKLHMOHAJIBHBIM COCTOSIHUEM IIEHTPAJbHOM HEPBHOM CHUCTEMbl M €ro HW3MEHEHHEM 0]
NCHUCTBHEM  paslMYHBIX  (aKTOpOB. YXyumeHue (QyHKOuOHaNbHOrO cocrosHus [[HC
IPOUCXOJUT MPHU PA3BUTUU YMCTBEHHOTO YTOMJIEHHMS, CBSI3aHHOI'O C HANpPSHKEHHOW U CII0KHOM
YMCTBEHHOU pabOTOH.

HccnenoBanne NpoBOAMTCA B Hadajle M B KOHIE 3aHATHUA. YPOBEHb pabOTOCHOCOOHOCTH
OTpesIesieTCs ¢ MOMOIIbI0 METO/A <«I03UPOBaHUS PabdOThl BO BPEMEHU» C MHCIIOJIb30BAaHHEM
KOPpEeKTYpHbIX TaOnmui AHuMoBa. JIOCTOMHCTBOM OyKBEHHOIO TecTa SBISETCS BO3MOXHOCTh
OJTHOBPEMEHHOT0 00CIIe/J0OBaHUsI 0OJIBIIOr0 KOJIMYECTBA JIULI.

IHopsaok npoBeaeHusi 006cae10BAHNS.

1. HcnsiTyembIM pa3natoT OnaHkU TaOnuil U oObsACHAIOT 3ajaHue. CyTh 3aJjaHUsl - BHUMATEIbHO
MIPOCMATPHUBATh KAyl CTPOKY (CjleBa HampaBo, KaK YMTAIOT KHUTY) M BbIUEPKHBATh OYKBBI
(manpumep, X ogHoM yepToii, a U - nByms uepramu

2. Ormeuaercs Bpems Hadaia paboTel m maércsi komanaa «Hawamu paboty». Ilo mcredenun 1
MHUHYTBI pabOTa OCTAaHABIUBAECTCA U HA KOPPEKTYPHOM TalyMIle OTMEUYaeTcs YrojlkoM MeCTO, TJe
3acTaj curaan «Ctomy;

3. 3ajmaHue OCIOXHSETCS - MPOAOJDKATh BBHIUEPKMBAHME OYKB B IPEXKHEM HOpsIKE, KpOME TeX
cllydaeB, KOrja mepej] yKkazaHHbIMU OyKBaMH CTOSIT Kakue-To Apyrue (Hampumep, nepen X Oyner
crosTh B, a mepen U - 6yksa E), coueranue »Tux OyKB npeanaratoT MoA4YepKHYTD;

4. B Tedyenue | MUHYTHI MPOBOJAUTCS YCIOKHEHHAS paboTa MO MPOCMOTPY TaOJIHIL;

5. IlpoBenenue aHanus3a JNaHHBIX uHccienoBaHus. [lis oOpabOTKM KOPPEKTYPHBIX TaOIHIl
MOJICYUTHIBAETCS KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB, 33 MEPBYIO | MHUHYTY, BTOpYIO0 1 MUHYTY
u 32 2 MHUHYTBI Bcero. IlofcuMTBIBalOT KOJIMYECTBO NMPOCMOTPEHHBIX CTPOK, yMHOXkas Ha 40
(konmmuecTBO OYKB B CTPOKE) M MPUOABISIOT KOJWYECTBO HEMOJHOW CcTpoku. [lomydeHHbie
JIAHHBIE 3aHOCAT B TaOJIHUILY.

KonnuecTBeHHbIE OKa3aTen paboToCcnocoOHOCTH

KomuuectBo Hauano 3anstus Koner 3ansrust
HPOCMOTPEHHBIX
3HaKOB IITYK % HITYK %

[lepBas 1 munyTa

Bropast 1 munyra




Bcero 3a 2 MUHYTBI

KauecTBeHHBIE MMOKa3aTen padoToCOCOOHOCTH

Hauano 3austus Kownen 3agarus

KonmuecTBo nomymieHHbIX OIIMOO0K
mtyk | Ha 100 3nakoB | % | mTyk | Ha 100 3nakoB | %

[lepBast 1 munyTa

Bropast 1 munyra

Bcero 3a 2 MUHYTBI

IIpakTuyeckoe 3ansaTHe Ne 12. BHOTEeXHOJIOrHs KaK HayKa U IPOU3BOACTBO. OCHOBHBbIE
HaNpPaBJIeHUSA COBPEMEHHOI OMOTeXHOJIOTnH

Tema5.1.5HM0TEeXHOJIOTHU B JKHU3HHU KAXKIOI0
Hean 3anaTus: O3HaKOMIIEHHUE C TTIOHATHEM «OMOTEXHOJIOTHSY; PACCMOTPEHHE OCHOBHBIX cep

eé MMPAaKTUYICCKOI'o IPUMCHCHHU .

3ananme 1: V3yunth yueOHBIN MaTepua.

1. IlousTue o OMOTEXHOJIOTHUH, LIEIH U 3a74a4n

2. DTtanbl CTAaHOBJIEHHS OMOTEXHOJIOTHH.

3. OOBeKTH OMOTEXHOJIOTHH.

4. CBsi3p OMOTEXHOJIOTHH C APYTUMH HAyKaMH.

5. Buasl OuotexHomoruit

61Ipupona u MHOrooOpa3ue OMOTEXHOJIOTHYECKUX MTPOLIECCOB

7. IlepcrieKTUBBI pa3BUTHUS OMOTEXHOJIOTUH.

Bonpocsl

1. IlpuBenute onpenencHust TEpMUHA «OMOTEXHOIOTHSI».

2. Ilepeuncnure NpeANnoOCbUIKH Pa3BUTHsI OMOTEXHOJIOIMH KaK HAyKH U cepbl IPOU3BOJICTBA.
3. TlosicHuTe MpenMyIecTBa OHOTEXHOJIOTHH TIEPE ] TPATUIIHOHHBIMI BUIAMH TEXHOJIOTHIA.
4. PaccMOTpUTE OCHOBHBIE IPYIIITBI OMOJIOTHYECKUX 0OBEKTOB, TPUMEHSAEMBIX B OMOTEXHOJIOTHH.
5. Ilepeuncnure u oxapakTepu3yiTe 3Tanbl CTAHOBIEHUS OMOTEXHOIOTMH KaK HaYKH.
6.0xapakTepusyiiTe 001acTH MPAKTHYECKOTO MPUIIOKEHUSI ONOTEXHOJIOTHH.

7. IlpoummocTpupyiiTe reHeTHUECKYIO CBSA3b OMOTEXHOJIOTUH C IPYTUMH HayKaMHU.

8. TlosicHuTe BKJIa MUKPOOHUOJIOTUH B pa3BUTHE COBPEMEHHOM OMOTEXHOJIOTHH.

9. TlpuBennTe MOHATHE MUKPOOPTAHU3M, YUCTASI KYJIbTYpa, IITAMM.

10.0Oxapakrepu3yiiTe 3Ha4YeHHE HH)KEHEPHON YH3UMOJIOTUH JUIsl pa3BUTHS OMOTEXHOJIOTHH.

11. TlosicHuTE pOJIb FTEHETUYECKON NHKEHEPUN B CTAHOBJIEHUH COBPEMEHHON OMOTEXHOJIOTHH.
12.00bsIcCHUTE, B YEM COCTOUT BKJIaJ KJIETOUHOW MH)KEHEPUH B (POPMUPOBAHUH OMOTEXHOJIOTHH
KaK HayKu U cepbl IPOU3BOJICTBA.

13.IIpuBeuTe U OXapakTepU3yiTe OCHOBHBIE BUJIbI KJIacCU(DUKALINN OMOTEXHOIOTHYECKUX
IIPOLIECCOB.

IIpakTyeckoe 3ansaTue Ne 13 Keiichl Ha aHaau3 HHPOPMALH 0 HAYYHBIX JOCTHKEHUSX B
00J1aCTH TreHeTHYEeCKUX TeXHOJIOT Ui, KJIeTOYHOM HHKEeHePUH, NMUIIEeBbIX OMOTEXHOJIOTHH.
Tema5.1.5HOTEXHOJIOTHH B KU3HH KAKI0OI0

Hean. U3yunTs nHGOpMAINIO 0 HAYYHBIX JOCTHKCHHIX B 00JaCTH T€HETUYECKUX TEXHOJIOTUH,
KJICTOYHOW WH)KEHEPHUH, MMUIIEBBIX OMOTEXHOJIOTHI 1 €€ 3aImuTa




Xoa 3aHATHA

1.3amuTa Kefica

Huckyccus

1. Kakas riaBHast 1eiab KJI€TOUHON WHKEHEPUU?

2. Kayroponp urpaet reHHast HH>XeHEpHsl B OMOTEXHOJIOTUN?

3. B 4em nmpenmymiecTBo npouecca CHHTE3a FeHOB?

4. KakoBBI MEPCIEKTHUBLI FT€HHON MHXCHEPHUH YeIOBeKa?

5. KaxoBbI epcreKTuBbl OMOTEXHOJIOTHH B MUIICBOW MTPOMBIIIIICHHOCTH?

6.YUT0 Ha3bIBAOT PALIMOHAJILHBIM TUTAHUEM?

7.Y9to npeacrasiseT coOOM NMUIIEBON pariioH?

8. B pesynbTaTe yero BO3HUKAET OXKUpPEeHUE?

9. Kakyto numry Ha3bIBaIOT NoJie3HOo#? [IpuBeauTe npuMep 310pOBOTO MEHIO.

10. CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS MUIIEBOM OMOTEXHOJIOTHH.
11. TlpuMeHeHWE NHIIEBHIX MAO0ABOK W HMHIPEIAUEHTOB, IOJYYCHHBIX OHOTEXHOJIOTHYCCKHM
MyTEeM.

IIpakTH4yeckoe 3ansiTue Ne 14 Pa3BuTHE IPOMBIILICEHHOH OMOTEXHOJIOTHH M eé
NpHMEHeHHe B JKH3HH 4YeJ0BeKa, IOHUCK M aHAIu3 HHGOpMANMM M3 Pa3JIMYHBIX
HCTOYHUKOB(HAYYHAs] M y4eOHO-HAy4YHas JUTepaTypa, cpeacrBa MaccoBoil mHdopmanum,
cerb UHTEpHET U Apyrue).

Heas. V3yunts nHGOPMALINIO O Pa3BUTUU MPOMBIIIICHHON OMOTEXHOJIIOTUU M €€ MPUMEHEHHE B
JKU3HU 4EJIOBEKa.

1.3amuTa Keica

Huckyccus

1. Kakue Hayku 00beIMHSAET IPOMBIIUICHHAs OMOTEXHOIOT U ?

2. Kak nmpou3Bo/icTBa B3aMMOAECHUCTBYIOT C OKpYXarollel cpeoif

3. B uewm 3akirrouaeTcsi CMBICT 0€30TXOHON TEXHOJIOTHH TIOTYYSHHS TOTOBOTO TPOIyKTa?

4. Kakue mNpoayKTbl MOXHO TOJYYHUTh HA TMPOMBILIUIEHHBIX HNPEANPUATHIX B pe3ysibTaTe
IPUMEHEHHUS COBPEMEHHBIX OMOTEXHOIOTHit?

5.. Texnonorus -31o?

BriBoaBI.

IIpakTuyeckoe 3ansaTHe Ne 15 OJTHyeckHe AacneKThbl Pa3BUTHA OHOTEXHOJIOTHH M
NMpPUMEHEHHE UX B )KM3HHM YeI10BeKa

Ilenp: mpoBecTHM aHAINW3 ACHEKTOB Pa3BUTHUSA HEKOTOPBIX MCCIEI0BaHUN B
OMOTEXHOIOTHH.
OOGopynoBaHue: TEOPETUUECKUIM MaTepral Mo TeMe, KapTOYKH-3a/TaHHSI.
Xox paboThl.
3ananue 1.
Bapnantr 1. U3yuute TteopeTMdeckuii martepual 1no TeMe «DBHOTEXHOJIOrMM - 3T0..» H

3aroJIHUTE Ta6J'II/II_IVI

Bun 6uotexHonoruu Llenp naHHOTO HANPABJICHUS KpaTkuit 0030p npoOiaembl

Bapuant 2. W3yuure Tteopetnueckuii martepuan no Teme «KIOHHpOBaHHME» W 3allOJHUTE
TabIuILy:

By 6noTexHonoruu Llens qaHHOTO HATIPABJICHHS Kpatkwuit 0030p mpo6iemsl




3amanue 2. CpenmaiiTe BbIBOABI OO0 3THYECKHX NpoOieMax OMOTEXHOJOTHMHM W TPHUMEHEHUE HX B
’KHU3HH YEI0BEKA

IIpakTuyeckne 3anaTuss Ne 16 - 17 Pa3Burue OHOTEXHOJIOTHI ¢ NPUMEHEHHUEM TEXHHYECKHUX
cucreM (OmouHXeHepus, OuomHpopmaThKa, OMOHWMKA) M HX MPHUMEHEHHE B JKU3HU YEJIOBEKa
Heasb. M3yuutsh wuHpOpMamuio O pa3BUTUM OHOTEXHOJIOTMM C NPUMEHEHHEM TEXHHUYECKUX
cucreM (OmommH)xkeHepusi, OnMomH(popmMaTvka, OMOHMKA) M HMX NPUMEHEHHE B JKU3HHM YEJIOBEKa,
PaccmoTpeTh yCTpOMCTBO JKMBBIX OpPraHU3MOB B IPUPOJE, KOTOpbIE YEIOBEKa HCIOJIb3YeT B
CBOEH )KU3HU. BBIACHUTH, KaK 4EJIOBEK UCIOJIb3yeT HAYKY B CBOEH KU3HH.

[Ipenmer wuccienoBaHUs: 3HaHMS O NPUPOAE, UCIONb3YeMble YEJIOBEKOM, IpPH  CO3JaHUU
00BEKTOB OMOHMKH B KH3HH YEJIOBEKA.

1.3amura kelica

Huckyccus

A xakuMu npudopaMu U UHCTPYMEHTAMH, CO3JJaHHBIMU IPUPOIOH, MBI ITOJIb3yeMcs Joma?

MoskeT 11 4eJI0BEeK 00ONTUCH O€3 ITUX HHCTPYMEHTOB?

Kakoii 103yHT OMOHHUKU?

Korna chopmupoBanacs Hayka Ononuka?

Kakoii ects cuMBOIN y OMOHUKH?

. Koro M0oHO cunTaTh OCHOBOIIOJIO)KHUKOM OMOHUKHU?

IIpuBenuTe mpUMepbI KOI1a YeI0BEK CO3AaET TO, YTO IPUHOCUT IOJIb3Y.

Wnes npuMmeHeHMs 3HAHUM O XUBOM IpUpOJE ISl PELUIEHUS WHXKEHEPHBIX 3aJauy MPUHAIJIEKUT
Jleonapno na BuHuM, KOTOpBIH mbITalcs TMOCTPOUTH JIETATENbHBIM ammapar ¢ MallynuMU
KpbUIbSIMH, KaK Yy NTUL: opHuTonTepa. Ilocie BHUMATENBbHOrO U3Yy4€HHs I0OJIeTa NTHII,
Jleonapzno na Bunuu cipoektupoBai cBoro nepByto (1485-1487 rr.).

PaKOBHHA YJIUTKH - 3TO CAMOOXJIAXAAIOIIUNCS JOM;

X000T ciloHa - poOOTU3NPOBAHHAS PYKA;

KpBUIbsl CTPEKO3BI - COBPEMEHHBIE JIPOHBI;

(opMa MMoIBOIHBIX JIOJIOK KOMUPYET MO (popMe MOPCKUX MIIEKOMHUTAIOIINX;

MEAUIIMHCKHUE IIITPUIIBI - KOUPYIOT YKYC OChI WJIM MTYEIbI.

3actéxka-MonHus. Takoe m3o0pereHne XX Beka, KaK 3acTeXKa «MOJHHUS», OBLJIO CIIENaHO Ha
OCHOBE CTpPOEHHMsI Iepa MNTULBL. bopoaxu mepa pazmuyHbIX MOPSAJIKOB, OCHAIICHHBIE KPIOYKaMH,
o0ecreunBalOT HajiekHOe crerieHre. CuuTaeTrcsi, YyTO MEpPBbIM NMPOTOTUN «MOJHHUM» pa3paboTai
aMEepUKaHCKUI WH)XeHep-u3oOperarenb YUTKoMO Jleo JIkaacoH, 3amaTeHTOBaB €ro 7 HOSAOpS
1891 roma 3a HOMepom 504038 kak «3acTéxky ans oOyBu». IlyOmuke 310 M300peTeHHe ObLIO
npeacTtaBieHo B 1893 romay, ogHakKO OHO OKa3aJloCh CJOKHBIM B H3TOTOBJICHUH U HEHAJAEKHBIM.
B Hamell XKW3HU 3aCTEXKa «MOJIHUS» 3aKpENMIach MPOYHO M KAXKIBIM M3 HAaC MMEET OJEKIYy C
TaKOM 3aCTEKKOM.

7. Jlunyuka. HIBeiinapckuit umxenep Jxopmk ne MecTpanb 4acTo Tyisul co CBoei coOakoil u
3aMeTUJI, YTO K €€ IIEePCTU IOCTOSHHO NPWIMMAIOT KaKWe-TO HEMOHSITHBIE pAacTeHUs. YCTaB
MOCTOSIHHO YHUCTUTh CO0aKy, MHXXEHEpP peIlWI BbUICHUTh INPUYMHY, IO KOTOPOH COpPHSKU
npununatoT K mepctu. MccnemoBaB B 1955 romy deHOMeH, OH ompeaenus, 4TO NPUITUTIAHUE
BO3MOXKHO Onarojiapsi MaJIeHbKMM KpIOYKaM Ha IUIoJaxX JIypHUIIHMKA (TaK Ha3bIBaeTCs JTOT
COpHSIK, pernelHuKka). B pe3ynbTare MHXKEHEp OCO3Hal BaKHOCTb CIEIAHHOTO OTKPBITUS U 4Yepe3
BOCEMb JIET 3alaTeHTOBaJl YJIOOHYI0 «IHIMYy4YKy». B pe3ynbraTte HMHXKEHEp OCO3HaJl BaXHOCTb
CIETIaHHOTO OTKPBITHS M Yepe3 BOCEMb JIET 3alaTeHTOBaJl yJOOHYIO «JIMIYy4dKy» Velcro, xotopas
CETO/IHS IIMPOKO UCHOJIb3YETCs TPU U3TOTOBIEHUU OJEKIBI.

8. Jlotoc m cynepkpacka. HaBepHsika Bbl MHOTJa 3aMedalii, YTO JIENIECTKH JIOTOCA BCErJa YUCThIE
U KpacuBble. OTO MPOUCXOAWUT U3-3a CIELUAIBHOIO IIOKPBITUS Ha JIENECTKaX, KOTOpOE He
MO3BOJISIIOT YacTUIlaM TpsA3M M MbUIM OPWIMOHYTh K 1BEeTKY. Hemenxas kommnanus ISPO,
MPOU3BOAAIIAS KPACKH, MOTPATHJIA HECKOJIbKO JIET HAa HM3y4eHHWE JAHHOTO (PEeHOMEHa, IOCcie Yero
co3/lajla MHHOBAIMOHHYIO MPOAYKLMIO. EcCiaum BBl pelmmMTe MNOKPacuTh JIOM TaKOHM Kpackoul, TO
HaBcerga 3abyaere o ero Moiike. BmepBbie 3(@exkT oToca OTKpHUT HEMENKH OOTaHUK,

oakrwdE

ocarwnE



npodeccop bonHnckoro yauepcurera Bunbrensm baptinort B 1990-x rogax.

9.0aHMM U3 TIEPBBIX MAMATHUKOB apXUTEKTYPHOU OMOHUKY siBisieTcs Diidernena Oarns,
OMOHMYECKHUI TPUHIIUI KOTOPOM BOTUIONICH B €€ KOHCTpyKimK. KoHcTpykums DiideneBoit
OaIHU UMEET CXOTHOE CTPOSHHUE ¢ OEPIIOBOM KOCTHIO YelIOBEKa, M Ojaroaapsi aTomy obiamgaer
JIOCTaTOYHOM MPOYHOCTHIO.

BriBoabl

6. HpI/IMepLI OLICHOYHBIX CPEACTB AJIA IPOBECACHUSA l'lpOMC)KyTO'lHOﬁ aTrecranmum

6.1. TemaTuuyeckue TeCTOBbIE 32 1aHUSA
Pa3pea 1. Knerka - cTpyKTypHO-(pyHKIMOHAIBbHAS €AUHULA )KUBOI'0
1. BeiOepute BepHbIi BapuaHT OTBeTa. B kakoil mepno MUTOTUYECKOTO LIMKJIA y/IBAUBAETCS
konmuectBo JJHK?
1) B npecHHTETHYECKHIA IEPHOI;
2) B cuHTeTHYECKHI MEPUOL;
3) B nocTcuHTETHYECKHIA TIEPHOI;
4) B meradase.
2. BriOepute BepHBI BapuaHT OTBETa. B Kakoil meproa MpouCcXoIuT aKTUBHBIA POCT KIETKHU?
1) B npecuHTETHYECKUIi IEPUO]
2) B cunTeTHYeCKUil IEpUO;
3) B MOCTCHHTETHYECKHI IEPUOT;
4) B meradase.
3. BriOepute BepHBIi BapuaHT O0TBeTa. B Kakoil mepuos ®U3HEHHOT0 LUKJIa KJIeTKa UMeeT Habop
xpomocom u JIHK 2n4c n
TOTOBUTCS K JAEIEHUIO?
1) B npecHHTETHYECKHIA IEPHOI;
2) B cuHTETHYECKHI MEPUOL;
3) B MOCTCHHTETHYECKHIA TIEPUO/T;
4) B metadase.
4. BpiOepute BepHBbIi BapHaHT OTBeTa. B kakoil nmeprnos MUTO3a HAYMHAETCS CIIMpaAJIN3alus
XpOMOCOM, pacTBOPSIETCS sAepHas
obosouka?
1) B anadase;
2) B mpodase;
3) B Tenogase;
4) B meradase.
5. Bribepure BepHBIif BapuaHT OTBeTa. B kakoil meproa MUTO3a XpOMOCOMBI BBICTPAUBAIOTCS 110
9KBATOPY KJIETKHU?
1) B mpodase;
2) B wmeradase;
3) B anadase;
4) B rtenodase.
6. BriOepurte BepHBI BapuaHT OTBeTa. B Kakoi epruo; MUTO3a XpOMATHIBI OTXOAT IPYT OT Apyra
CTaHOBATCS
CaMOCTOSITEIIbHBIMA XpOMOCOMaMu?
1) B mpodase;
2) B meradase;
3) B anagase;
4) B renodase.
7. BriOepute BepHBI BapuaHT OTBeTa. B kakue nepuosl MUTO3a KormuecTBo Xpomocom u JIHK



paBHO 2114C?
1) B npodase;
2) B meradase;
3) B anadase;
4) B Tenodase.



8. BriOepute BepHBIi BapraHT oTBeTa. B Kakoit meproa muTto3a konudectBo xpomocom u JIHK paBHo
4né4c?

1) B mpodase;

2) B wmeradase;

3) B anadase;

4) B rtenodase.
9. BriGepute BepHbIil BapuaHT oTBeTa. Kak Ha3piBaeTcs HeakTuBHas yacTh JJHK B kimerke?

1) Xpomarus;

2) DyxpoMaruH;

3) TerepoxpomaruH;

4) Bcs IHK B KiIeTKe aKTHBHA.
10. BeiOepuTe BepHBIi BApHAHT OTBETA. B Kakue neproabl KICTOYHOTO HUKJIIA KOJIMYECTBO XPOMOCOM
u JIHK B knetke paBHo 2114C?

1) B npecHHTETHYECKHIA IEPHOJI;

2) B KxOHIIe CHHTETHYECKOT'O MEPUo/Ia;

3) B nocTcHHTETHYECKHIA TIEPHOI;

4) B mpodase;

5) B meradase;

6) B anadase;

7) B rtenodase.

Paznen 2. Ctpoenue u GpyHKUMH OPraHusma.
Tema 2.3. OHTOreHe3 pacTeHHi, ’)KUBOTHBIX U YeJI0BEKa
11. BniGepute BepHbIi BapuaHT oTBeTa. CKOJIBKO CEMA3a4aTKOB MOKET ObITh B IECTHUKE?
1) Bcerna oauH;
2) OOBIYHO PAaBHO KOJIMYECTBY CEMSH;
3) OOBIYHO paBHO KOJIHUYECTBY ILIOJIOB;
4) PaBHO KOJMYECTBY MECTUKOB.
12. BriOGepuTte BepHbIi BapuaHT oTBeTa. L[BeTOK - opraH 6ecroyioro u nojoBoro pa3MHokeHus. B uem
MposBIIseTCs Oecronoe
pa3MHoO)keHue?
1) B o0Opa3oBaHuH CeMsH;
2) B oOpa3oBaHu MI0/10B;
3) B oOpa3oBanuu crop;
4) B o0Opa3oBaHUU raMer.
13. BeiGepute BepHBII BapuaHT oTBeTa. Kakue 9acTu mBeTka 00pa3yroT OKOJIOIBETHUK?
1) Yameuka U3 4alIeIHCTHKOB;
2) BeHuHK U3 JICTIECTKOB;
3) Yameyka 1 BEeHYHUK;
4) Yamreuka, BeHYHK, aHIPOLICH U THHELICH.
14. BeiOepuTe BepHBIH BapHaHT oOTBeTa. UeM IMpeACTaBIeH MY)KCKOH TraMeTo(pUT IIBETKOBBIX
pacteHui?
1) CoBOKYIMHOCTBIO THIYMHOK;
2) IIpUTBLIEBBIM MEIIKOM;
3) Mukpocnopoii;
4) TIbUIBLIEBBIM 3E6PHOM.
15. BeiOepuTe BepHBI BapHaHT OTBeTa. YeM NPEACTaBICH >XEHCKHH TraMeTO(QHUT LBETKOBBIX
pacteHuii?
1) TIlectukowm;
2) 3aBs3pIo MMECTHKA,
3) Cems3auaTkom;
4) 3apobIIIEBbIM MEIITKOM.
16. BeiGepute BepHBI BapuaHT oTBeTa. UTO 00pa3yercst U3 OIUIOAOTBOPEHHOM SHIICKIETKN?



1) Cewms;

2) Ilmogm;

3) 3apobIi ceMeHH;
4) Dupocnepm.



17. Bribepute BepHBIi BapraHT 0TBeTa. YTO 00pa3yeTcs U3 OMIoI0TBOPEHHON IIEHTPATBHON KIICTKH?
1) Ilmoxm;
2) Cewms;
3) 3apojbIil ceMeHH;
4) Dupocmnepm.
18. BeiOepute BepHBIi BapuaHT oTBeTa. UTO 00pa3zyercss 13 HHTEIYMEHTOB?
1) OKOJIOIIOTHHK;
2) CemeHHas KOXKypa,
3) DumocmepM;
4) Cemsmonu.
19. BriGepute BepHBIi BapuaHT oTBeTa. M3 4ero oOpa3yeTcsi OKOJIOIIOIHUK?
1) U3 uHTEryMeHTOB;
2) U3 creHOK 3aBs3y;
3) U3 mectuka;
4) U3 uBeronoxa.
20. BsiOepuTe BepHbIi BapuaHT 0TBeTa. KTO OTKPBUT ABOKWHOE OIJIOJOTBOpEHHE?
1) C.I. HaBammws;
2) W.B. MuuypuH.
3) H.N. BaBwuios;
4) T. Menpens.

Pa3znen 3. Teopusi 3BoIIOIIMHA
Tema 3.1. UcTopus 3BOJIIOMOHHOTO YueHHsi. MUKPOIBOJIIOIUSI.
21. BriGepute BepHbIil BapuaHT oTBeTa. U./lapBUH COBEPIINI KPYTOCBETHOE MYyTEIIECTBHE:
1) B 1831 — 1836 rozs1.0;
2) B 1841 — 1846 roasr;
3) B 1851 — 1856 romsr;
4) B 1865 — 1870 romsi.
22. BswiOepuTe BepHBI BapraHT oTBeTa. Hampasisiromum GpakTopoM MpH CO3/1aHUH MOPOJT TOMAITHIX
KHUBOTHBIX U COPTOB
KYJIbTYPHBIX pacTeHui /lapBuH cunTai:
1) M3MeHYHBOCTS;
2) HacnenctBeHHOCTS;
3) EcrectBenHblit 0TOOD;
4) HckyccTBeHHBIH 0TOOP.
23. BriGepuTe BepHbIi BapuaHT oTBeTa. HampapistomuM GpakTopoM, 00eCrieunBaOINM MOSBICHHE
pHUCIocoOJIeHHOCTEN K cpesie
obutanus, JJapBuH cuutan:
1) M3MeHYHBOCTS;
2) HacnencTBeHHOCTS;
3) EcrectBennslit 0TOOD;
4) VIcKycCTBEHHBIH OTOOP.
24. BseiOepuTe BepHBIH BapuaHT OTBeTa. B 0CHOBe ecTecTBEHHOTO 0TOOpa 10 JlapBHHY JICKHUT:
1) Pa3mHOXeHHE B TeOMETPUYECKOH POTPECCHU;
2) HacnencTBeHHOCTS;
3) HW3MeHYHMBOCTb;
4) Bopnba 3a CyliecTBOBaHHUE.
25. BriOGepuTte BepHbIii BapuaHT orBeta. Kuura /lapsuna «IIporcxoxaenue BUIOB IyTeM
€CTECTBEHHOI'O 0TOOPa» BBIIILIA:
1) B 1831 rony;
2) B 1836 roay;
3) B 1859 rony;
4) B 1882 roxy.



26. BribepuTe BepHBIi BapraHT OTBETA. Y UEHBIH, €/1Ba HE onepeuBIIHi JapBUHA B OTKPBITHH
JBDKYIIUX CHIT DBOJIFOIMH:

1) A.Yomec;

2) Y.Jlaiienn;

3) JK.B.Jlamapk;

4) K.JIuunei.
27. BpibepuTe BepHBIM BapHaHT OTBETA. AHIVIMIUCKUN YYEHBIN, BBIIAIOIIMICS T€0JIOT M HATYPAJIHCT,
JI0Ka3aBIIUI, YTO TE€OJIOTMYECKOE CTPOEHHE HalIel IJIaHEThl MOCTOSTHHO MEHSETCS B pe3ysbTaTe
€CTECTBEHHBIX MTPOLIECCOB U OKa3aBIIUN OOJIbIIOE BIUSIHUE HA MUPOBO33peHHe [lapBuna:

1) A.Yomec;

2) Y.Jlaiiep,

3) X.b.Jlamapk;

4) K.O.Pymbe.
**28. Boibepute BepHBIi BapuaHT 0TBeTa. OCHOBHBIE IBHKYIIIME CHIIBI ABOJIOIUH 110 [lapBUHY:

1) BuHyTpeHHee cTpeMIICHHE K CaMOYCOBEPIIICHCTBOBAHUIO;

2) HacnencTBeHHOCTS;

3) W3MeHYHMBOCTS;

4) VYupaxHEHHE WM HE YIIPAKHEHUE OPTaHOB TOJ1 BIUSHUEM CPEIIbL;

5) EcrectBeHHbIil 0TOOD;

6) Ilepemaua o HacaeaACTBY 0JAroNpPUOOPETEHHBIX MO/ BIUSHUEM CPE/Ibl IPHU3HAKOB.
**29. Beibepute BepHbIii BapuaHT oTBeTa. [[nnHHas mes y sxupada no JlapBuHy nosBuiach B
pe3yibTare:

1) BHyTpeHHEro cTpeMIICHHS K CAaMOYCOBEPIICHCTBOBAHHUIO;

2) HacnenctBeHHOCTH;

3) H3meHYHMBOCTH;

4) YupaxHEHHS O/ BIUSHHUEM CPEIIbI;

5) EctectBeHHOr0 0TOOPA;

6) Ilepenaum Mo HaC/IEACTBY OJIArONPUOOPETEHHBIX MO BIMSHUEM CPEIbl PU3HAKOB.
**30. Boibepute BepHBIi BapuaHT OTBETA. YUeHbIe, IPUHSBILNE AKTUBHOE y4acTHE B
pacnpocTtpaHeHuu naen Jlapsuna:

1) A.Yomuec;

2) K.Jlunsuei;

3) XK. b. Jlamapk;

4) A. BeiicmaH.

HpnMeanne: BOHpOCBI IOMCYCHHBIC 3Bé3)10‘-IKaMI/I, YKa3bIBarOT Ha BBI60p Ooiee OJJHOTI'O
OTBETA.

Tema 3.3. IIpoucxoskaeHne 4eJI0BEKa - AaHTPOIOIeHe3.
31. BeiOepute BepHBIi BapraHT oTBeTa. OOBSICHSI MPOUCXOXKICHUE YETIOBEKA C TO3HIIUH
KpearnnoHn3Ma:

1) K. Jlunueii,

2) XK.b. Jlamapk;

3) 4. JapBuH.

4) @. Durenebc.
32. BriGepuTe BepHbI BapuaHT oTBeTa. [loMecTun yenoBeka B TpyImiy MPUMaToB, HO HEBEPHO
OOBSCHHII IBMDKYIIINE CHJIIBL:

1) 4. dapBuH;

2) JK.B. Jlamapk;

3) ®@. DHrenbc;

4) K. Jlunnueii.
33. BeiOepuTe BepHbIii BapraHT oTBeTa. [loMecThII YenoBeka B TpyIITy IPUMATOB M ITPUBEIT
yOenuTenbHbIe JOKA3aTeIbCTBA B MOJIb3Y



POJICTBA YETIOBEKA U YEIOBEKOOOPA3HBIX 00E3bsH:

1) Y. JlapBuH;

2) K. Jlunnei;

3) XK.b. Jlamapk;

4) ®@. DHreJbC.
34. BriOepuTe BepHBII BapHaHT 0TBeTa. PacKphll 3HAUCHHE COLUAIBHBIX (PAKTOPOB B 3BOJIIOLIUN
YeIoBeKa:

1) ®. DHrebc;



2) JK.B.Jlamapk;
3) Y. dapBuH.
4) K. Jlunueit
**35. Beibepute BepHBIil BApUAHT OTBETA. Py TMMEHTHI, T0Ka3bIBAIONINE POICTBO YEJIOBEKA
MJIEKOIUTAIOIUX KUBOTHBIX:
1) Poxnaenue peOCHKA C XBOCTOM;
2) Kormuuk u3 4—>5 MO3BOHKOB;
3) Pa3BuTHE CHIBHOTO BOJOCSIHOTO MTOKPOBA HA TEJIC;
4) PoxneHue peOeHKa ¢ JOIOIHUTEILHBIMU [TApAaMU COCKOB;
5) JapBuHOB OYropoK Ha YIIHOW paKOBHHE YEJIOBEKA;
6) CuibHO pPa3BUTHIC KIIBIKH.
**36. BeibepuTe BepHBIl BApUAHT OTBETA. ATaBU3MBI, JIOKA3bIBAIOIIUE POJICTBO YEJIOBEKA
MJIEKOIUTAIOIUX KUBOTHBIX:
1) PoxneHue peOeHKa ¢ XBOCTOM;
2) Komuuk u3 4—>5 M03BOHKOB;
3) Pa3BuTHE CHIBHOTO BOJIOCSIHOTO MTOKPOBA HA TEJIC;
4) PoxaeHue peOeHKa C JOMOIHUTEIHBIMY [TAPAMU COCKOB;
5) JlapBuHOB OYropoK Ha YIIHOW paKOBHHE YEJIOBEKA;
6) CuiIbHO Pa3BUTHIC KIIBIKH.
37. BeiOepuTe BepHBII BApHAHT OTBETA. ATaBU3MaMH HA3bIBAIOT:
1) SIBneHue peAyKLUUUM OPraHOB, YTPATUBIIMX CBOE 3HAUCHHE,
2) Mopdodusunonornueckie mpeodpa3oBaHus, YIIPOLIAOIINE OPraHU3aIHIO;
3) Ciy4yau Bo3BpaTa K MpU3HAKaM MPEIKOB;
4) Mopdodusmnonornieckue npeoopa3oBaHusl, MOBBIIIAIONINE YPOBEHb OPraHU3aIUH.
38. BriGepuTe BepHbIi BapuaHT oTBeTa. PyarMeHTaMy Ha3bIBAIOT:
1) SIBieHue peayKIMK OPraHOB, YTPATUBIINX CBOE 3HAYCHUE,
2) Mopdodusnonornueckue npeodpa3oBaHus, yIPOLIAIIINE OPraHU3aIHNIo;
3) Cnyvau Bo3Bpara K IpHU3HAKAM MPEIKOB;
4) Mopododusrnonorndeckue npeodpa3oBaHusl, MOBIIIAIIINE YPOBEHb OPraHH3AIHH.
**39. BeibepuTe BepHBIi BapuaHT oTBeTa. K colmanbHbIM (hakTopaM OTHOCSTCS:
1) HacnencrBeHHast U3MEHYHUBOCTb;
2) TpynoBas IesTeIbHOCTS;
3) EcrectBenHblit 0TOOD;
4) Peup;
5) OOuecTBeHHbBIIT 00pa3 KU3HU;
6) W3zonsius, MOMyIAIIMOHHBIC BOJIHBI U Ipeii() reHOB.
**40. Boibepute BepHbIii BapuaHT oTBeTa. K 4enoBekooOpa3HbIM 00€3bsiHaM OTHOCST:
1) T'u6O6oHa;
2) Opanryrana;
3) Iummanse;
4) Topumny;
5) MapTeIiky.
IIpumeuyanue. Borpockl moMedeHHbIE 3BE3/10UKaMU, YKa3bIBAIOT Ha BBIOOP OoJiee 0THOTO
OTBeETA.

Pasznea 4. Dxoorus
Tema 4.1. Dxosoruueckne GakTopbl U Cpeabl JKU3HH.
41. BreiGepuTe BepHBIH BapuaHT 0TBeTa. TepMuH «IKoI0TUs» B 1866 I. mpeamoxKuI:
1) XK.b. Jlamapk;
2) Y. lapBus;
3) D.TI'ekkens;
4) B.H. Cykaues.
42. Breibepute BepHBI BapuaHT oTBeTa. BepHOe onpenenenue:



1) Dxonorust — HayKa, H3y4aroliasi )KUBbIC OPraHU3MBI;
2) Dkosorus — Hayka, U3y4arolias cpeay OOUTaHus )KUBBIX OPTaHU3MOB;
3) DkoJjorus — Hayka, H3y4aroasi BOIPOCHl OXPaHbl IPUPOJIBL;
4) Dkonorus — Hayka, U3y4arolias B3aMMOOTHOIICHHSI )KMBBIX OPTaHU3MOB JPYT C
JPYroOM U CO Cpe/ioil oOuTaHus.
43. BseiOepuTe BepHBII BapuaHT oTBeTa. [Ipennpusarue, nMeroee O4YUCTHBIE COOPYKEHHUS,
PEKOMEHAYETCS CTPOUTD:
1) Ha Gepery B ropoje;
2) Ha Gepery Bblile Topoja;
3) Ha Gepery Hmxe ropoja;
4) Jlyudiie HE CTPOUTD.
44. BpiGepuTe BepHBII BapuaHT 0TBeTa. BepHoe omnpenenenue:
1) Dkonoruueckue HakTopbl — GAKTOPbI CPeJibl, BO3ACHCTBYIONINE HA OPraHH3M;
2) Dkonoruyueckue GakTopbl — (GaKTOPbI HEXKHUBOK MPUPOJIBI, BO3ACHCTBYIOIINE HA
OpraHu3M;
3) DOkomoruueckue GakTopsl — (HaKTOPHI JKUBOM MPHUPOIBI, BO3ICHCTBYIONINE HA
OpraHu3M;
4) Dxonoruveckue HaKTOpbl — aHTPOIOTreHHbBIC (PaKTOPbI, BO3ICHCTBYIONINE HA
OpraHu3M.
**45. Beibepute BepHBIi BapuaHT oTBeTa. K abnotnyecknm (hakropam OTHOCSTCS:
1) Cser;
2) Cwor (3arps3Henue arMochepbl) Haj TOPOIOM;
3) TloBbllICHHBIN YPOBEHD paauaiuu B 30He YepHoObutbekoit ADC;
4) BnaxxHOCTH BO3/yXa.
**46. Boibepute BepHbIii BapuaHT oTBeTa. K GMoTHUeCKUM (pakTopaM OTHOCATCS:
1) BHYTpUBHUIOBBIC B3aMMOOTHOIICHUS,
2) MexBHUI0BbIC B3aMMOOTHOIIICHNUS;
3) AHTPOIOreHHOE BIIUSHHE;
4) ConéHoCTh BOJIBI B MOPE.
**47. BoiOepuTe BepHbIi BapuaHT oTBeTa. K aHTpOnoreHHbIM akTopaM OTHOCSTCS:
1) Ocymenue 6050T;
2) Cwor (3arps3Henue atMochepbl) HaJl TOPOJIOM;
3) IIpoMmblnUIeHHOE 3arps3HEHUE BOIOCMOB;
4) ConéHOCTh BOJBI B MOpE.
48. BrpiGepuTe BepHbI BapuaHT oTBeTa. OrpaHuunBaronnii hakrop (onpeaeneHue):
1) 3naueHue (akTOpa, HHTCHCHBHOCTH KOTOPOTO MEHbBIIE HUKHEro Tpenerna
BBIHOCIIUBOCTH;
2) 3uavenue (akropa, HHTEHCHBHOCTh KOTOPOTrO OOJbIIE BEPXHEro mpejaena
BBIHOCIIUBOCTH;
3) dakrop, 3HAYCHUE KOTOPOTO BBIXOIMT 32 MPECIbl BHIHOCIUBOCTH;
4) ®daxTop, 3HAYCHNUE KOTOPOTO MPUBOIUT K YTHETCHUIO JKU3HEIESTEITbHOCTH.
49. BsiOepuTe BepHBIN BapHaHT OTBETa. bronmornyeckuii onTumMymM:
1) Hawmnyudmiee coueTanue yciaoBuii;
2) OnrumanbHOE 3HAYEHUE OTACIBHOTO (PaKTOpa;
3) OntuManpHOE coueTaHNe OMOTUYECKUX (PaKTOPOB;
4) OnTUManbHOE 3HAYCHUE A0MOTUIECKUX (HaKTOPOB.
IIpumeuyanue. Borpockl moMedeHHBIE 3BE3/10YKaMU, YKA3bIBAIOT HA BEIOOP 00Jiee OTHOTO
OTBETA.
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50. BsiOepute BepHbIi BapraHT 0TBETa. B hopme xuMudeckux cBsizeit 00pa30BaHHOTO OPTraHUYECKOTO
BellleCTBa JIyOpaBa
aKKyMYJIUPYET:

1) 0,04% sHepruu COJTHEYHOTO CBETA;

2) 1% sHepruu COTHEYHOTO CBETA;

3) 5% sHepruu COJIHEYHOTO CBETA;

4) 10% sHepruu COJIHEYHOrO CBETA.
51. BriOepute BepHbIil BapuaHT oTBeTa. Pacxomyercs pacTeHUsIMU B TIPOLIECCE IbIXAHHUSL:

1) 90% 06pa3oBaHHOTO OPraHUYECKOTO BEIECTBA.

2) 50% 00pa30BaHHOTO OPraHUYECKOTO BEIICCTBA;

3) 30% o00pa30BaHHOTO OPraHMYECKOTO BEIIECTBA;

4) 10% oOpa30BaHHOTO OPraHUYECKOI'O BEIIECTBA.
52. Bribepute BepHbIi BApUaHT OTBETA. DHEPTHUS COTHEYHOTO CBETA IEPBOHAYANILHO 3aI1aceTCs B BUIE
XUMHUYECKUX CBSI3ed 00pa30BaHHOIO OPraHMYECKOIo BEIIECTBA:

1) PenyiieHros;

2) KoHcyMeHTOB;

3) IIpoayiieHTOB;

4) Tereporpodos.
53. BribepuTte BepHbIif BapraHT 0TBeTa. [lepexouT Ha cieayroluii ypoBeHb MUIIEBOH 11enu B popme
pUpocTa OMOMACCHI B
CpeIHeM:

1) 100% sHepruu ChbeCHHOM MUIIIHN;

2) 50% sHepruu ChbeJCHHOM MUIIIH;

3) 10% sHepruu ChbeCHHO MUIIIH;

4) 1% SHepruu CheCHHOU MHIIIH.
54. Bribepute BepHbI BapuaHT OTBeTa. B 3xocucTeMe IpOUCXOUT:

1) KpyroBopoT BEIIECTB 1 YHEPTUH;

2) KpyroBopot sHeprum.

3) Kpyroeoport BemiecTs;

4) OnHOHAIPABJICHHBIH MOTOK BEIIECTB U SHEPTUH.
55. BriOepuTte BepHbIil BApHaHT OTBETa. DHEPTUs COJHEYHOTO CBETA, MPeoOpa30BaHHas B SHEPTHUIO
XUMHYECKUX CBS3EH
OpPraHMYECKOTO BEIECTBA:

1) Tlepenaercst mo IENsAM MUTAHUS W PACCEMBACTCS MPU JIBIXaHUW HA KAKIOM IHIICBOM
ypoBHe; 2) IIpoucxoaut KpyroBopoT SHEPTrUu B SKOCUCTEME;

3) Ocraercs B popme 00pa30BaHHOTO OPraHUIECKOTO BEIICCTBA;

4) bBeckOoHEYHO MepefaeTcs MO IeTsM MUTAHUSL.
56. BwiOepuTe BepHBIi BapraHT oTBeTa. [leTpUTHBIC MUIIEBbIC IS HAYHMHAIOTCS:

1) C pacrenwii;

2) C KHUBOTHBIX;

3) C penyieHToB;

4) C opraHnyecKoro BEIIeCTBa OTMEPIINX OPTaHH3MOB.
57. Bpwibepute BepHbI BapuaHT oTBeTa. llemb nuTaHus: (QUTOMIAHKTOH, 300IUIAHKTOH, pBIOKI,
nenb(uH. Ha IPUPOCT O6romacchl
Kaxaoro ypoBHs mnpuxogutrca 10% oT cwheneHHod numm. Macca genspuna 50 kr, Macca
ChEJIEHHOTO (PUTOIUIAHKTOHA!

1) 500 kr;

2) 5000 xr;

3) 50000 kr;

4) 500 000 xr.
58. BriOepute BepHBIN BapuaHT OTBeTa. bromacca KOHCYMEHTOB 2-TO Hopsiika Ooibline OnoMacchl
KOHCYMEHTOB I-ro nopsiaKa, a
O6uomacca KOHCYMEHTOB 1-ro mopsaka Ooiblle ueM OHoMacca MpPOAYLIEHTOB, «IIEPEBEPHYTAs»



nupamMuia OMOMacChI:

1) B tynape;

2) B raiire;

3) B mopsix;

4) Takoro He MOXET OBITb.
59. BribepuTe BepHBI BApuaHT OTBETa. Macca Kaa0ro MOCIEAYIOMIET0 YPOBHS B MHUIIEBOM 1ETH
MIPOrPECCUBHO YMEHBIIAEeTCA. JTO
MIPaBUIIO:

1) Ilumesoii nemnwu;

2) Tlupamuibl OMOMACCHI;

3) IMupamupl SHEPIUM;

4) TIumieBbIX CBS3CH.

6.2 KoHTpoJibHbIe padoThI

6.2.1 KoutpoJbHas padora Ne 1 « MosiekyJIsipHbIil YPOBEHb OPraHU3AINU KUZHI
Bapwuanr 1.
XUMUYECKHUE IIEMEHTHI YIIIEPOJ, KUCIOPO, BOJOPO U a30T Ha3bIBAIOT ...

Paznnums mexny )KMBOM M HEKMBOW IPUPOIOM BO3HUKAIOT HA ... YPOBHE.
B coctaB ropMOHOB HIMTOBUHOM KEJIE3bI BXOJUT MUKPODJIEMEHT ...
Monekyna reMorno0uHa COIEpKUT UOHBI ...
BemecTBa pacTBOpUMBIE B BOJE, Ha3bIBAIOT ....
[Tpu nonHOM OKMCIIEHUH | T. TMINU0B BBIAENSETCS ... SHEPTUU.
AMUHOKHCIIOTHI, BXOJISAIINE B COCTaB OENIKOB, OTINYAIOTCS APYT OT APYTa ...
[Tponecc pazpyuieHns NEPBUYHON CTPYKTYpPhI O€IKa HA3bIBACTCA ....
MoHoMepaMy HYKJIEMHOBBIX KUCIIOT SBJISIOTCS .

10 benku, Biusrone Ha CKOpOCTh 6I/IOXI/IMI/I‘I€CKI/IX IIPOLIECCOB B KIIETKE,
Ha3bIBAKOTCS

CoNo~LN

11. CrpykTypHBbIi ONIHCAXAPHU PACTEHHUH ....

11. CrpykTypHBbIil nonucaxapu pacTeHUu ...

12. PesepBHbIi onKMcCaxapyl >KUBOTHBIX U TPUOOB ...

13. BropuuHas cTpyKTypa OeJKa mpeacTaBiIsieT CO00H ...

14. benku akKTMH U MUO3UH BBIIOIHSIOT ... QYHKIHIO.

13. BropuuHas cTpykTypa OejKa MpencTaBiseT co0oi ...

14. Benku akTUH U MUO3UH BBITIOJHSIOT ... PYHKIIHIO.

15. Tlonmcaxapubl MO 0OCOOEHHOCTSIM MOHOMEPOB OTHOCSITCSI K TPYIIIIE ...
OMONOIUMEPOB

16. TIpomecc cunatesa HoBO# nenu JJHK Ha MaTpuiie Ha3pIBaeTcs ...

OMOTIOTIMMEPOB.

17. Bwmecto TumMuHa B coctaB HykieoTna0B PHK BxoauT azoTrctoe ocHOBaHUE ...

18. ®parmaent monekyinsl JJHK, Koaupyronuii o1uH MOIUIIENTH ] Ha3bIBACTCH.

19. Bropu4HyO CTpYKTYpY B BHJE KIIEBEPHOTO JIHCTa IMEET MOJIEKYIIA.

13. BropuuHas cTpykTypa OejKa npeacTaBiseT coooi ..

14. benku aKTHH U MUO3UH BBITIOJHSIOT . QYHKITHIO.

20. KonmnuecTBeHHBIE 3aKOHOMEPHOCTH COAEP)KaHUS a30TUCTHIX OCHOBAHUI B MOJIEKYIIE
JHK ycraHoBuiI.

BapuantNe2

1. HasnemeHTapHOM YpOBHE pa3iMuus MEX1Y )KUBOH U HEKUBOM NPUPOAOH.
2. B cocTaB MoJieKyJIbl XJIOpO(QHILIA BXOJAT HOHBI METaJlIA.
3.01pHbIe CTPYKTYpHI XBOILEH U IUaTOMOBBIX BOAOPOCIIEH COAEPKAT COETUHEHUSI.



bnaroaapst noIBUKHOCTH MOJIEKYJI, BOa MOKET BBIIOIHATh. (PYHKIIHIO.
[To OTHOIIECHUIO K BOJIC JIUIH/IBI OTHOCATCS K TPYIIIIE. COSTMHECHUN
[Tpu MOTHOM OKHCIIEHUU 1T. yTIeBOIOB BBIIEISIETCS . SHEPTHH.
[TomoBBIE TOPMOHBI ¥ TOPMOHBI HAAMIOYEYHUKOB CHHTE3UPYIOTCS B OPTaHU3ME H3.

7. BBICOKOMOJIEKYIISIDHBIE OpPraHMYECKHWE COCIMHEHHUsS, MOJICKYJIBbl KOTOPBIX COCTOAT W3
0O0JIBIIIOTO KOJIMYECTBA MPOCTHIX MOJICKYII, HAa3bIBAIOT.

8. MonHomepamu OeNKOB SBISIOTCS.

9. TIlpormecc BOCCTaHOBICHHS IPUPOAHON CTPYKTYPHI Oelika rmociie o0paTuMoi
JIeHATypallluy Ha3bIBAETCSl.

10. CrtpykTypHBIH MTONKCaxapu/ )KUBOTHBIX TPUOOB M TPHOOB.

12.0OCcHOBHOM pe3epBHBIN MOJIUCAXAPU PACTCHUMN.

13. IlepBuuHas CTpyKTypa OeliKa yIepKUBACTCS.. .CBA3SIMU

14. Benku KoJjIareH M 3JaCTUH BHITOIHSIOT. (PYHKIIHIO

15. benku ¥ HYKJICHMHOBBIE KHUCJIOTBI 1O OCOOCHHOCTSIM MOHOMEpPOB OTHOCSTCS K
rpyrmme.ononoIuMepoB

16. Ilpomuecc ynBoenus monekyinsl JJHK ocymectBuser hepmeHr.

17. Tlonunykneorunusie nenu JJHK pacnonoskeHsl gpyr NpoTUB Ipyra 1o NpuHIUIY .

18. Anenunossie Hykieotunsl JJHK u PHK otnnuarorcs.

19. Bce Buasl PHK cunTe3upyrorcs.

20. YcraHoBMI MaKpoMoJeKyisipHyto crpyktypy JAHK, a Ttakke mnocTpowsnm Mojenb
Mouekyisl JIHK yuaénsle. u.

No ok

6.2.2 KourpoabHas padora Ne2 «Ctpoenue u pyHKIMH OPraHU3MOB»
Bapuanrl
Al. BeiGepute npuMep opraHu3Ma, UMEIOIINH I0CTATOYHO MPOCTOE CTPOCHHUE Teja
1) nsArymika TpaBsiHas
2) I0XIeBOM YepBb
3) améba 0OBIKHOBEHHAS
4) cnuporupa
OTtser
A2. BoibepuTe BepHBIM BapuaHT OTBeTa. ['pyIIbI KIETOK U MEKKJIETOYHOTO BELIECTBA, CXOIHBIE IO
CTPOEHHUIO, MIPOUCXOXKIACHUIO u
BBIMOJIHAEMBIM (DYHKIIHASM, Ha3bIBAIOTCS
1) TtkaHu
2) opraHbl
3) cHCTeMbI OpPraHOB
4) opraHusm
OtBer
A3. BeiOepuTe BepHbBIi BapuaHT OTBeTa. Jlensiiuecs KJIeTKH PaCTEHHsI OTHOCITCS K TKAHH:
a) oOpa3oBaTenbHOM
0) MexaHW4YeCKOH
B) IOKPOBHOI
I) OCHOBHOM
OTtser
A4. BeiOepute BepHbIi BapuaHT oTBeTa. CeMEeHa TOJIOCEMEHHBIX M TOKPHITOCEMEHHBIX 00pa3yrOTCs U3
1) cems3auaTkoB
2) 3aBs3U MECTHKA
3) OKOJIOILIOJHHKA
4) TBUIBLIEBBIX 3€PEH
Otser




AS. BeiOepute BepHBIN BapuaHT oTBeTa. [loa3eMHbII moOer oTIu4aeTcst OT KOPHS HAIMYUEM Y HETO
1) mouek
2) 30HBI pOCTa
3) cocynos
4) 4) kopsl
Otser

A6. BeibepuTe BepHBIil BapraHT OTBeTa. TKaHb, KJIETKA KOTOPOW CITOCOOHBI K COKPAIICHHIO,
Ha3bIBAETCS

1) snurenuaabHas

2) coeAMHUTEIbHAS

3) MblIIeYHas



4) wuepBHas
OtBer

A’7. Beibepute BepHbIil BapuaHT oTBeTa. HOrT uenoBeka sBIIsIOTCS MPOU3BOHBIMU
1) snuaepmmca
2) COOCTBEHHO KOXH
3) COeAMHUTETBHOM TKAHU
4) TOIKOKHO-)KHPOBOH KIICTUATKH
OTtser

AS. BeiOepute BepHBIi BapuaHT oTBeTa. [IpOYHOCTD UM YIPYrocTh KOPHIO 00ECIIEYMBAET TKAHb
1) moxpoBHas
2) OCHOBHAas
3) mpoBoasIIas
4) MexaHWuecKas
OTtser

A9. BeiOepute BepHbIi BapuaHT oTBeTa. Kakue )KMBOTHBIC IMEIOT HAPYXKHBIN CKEJIET U3 XUTHHA
1) nBycTBOpYATHIC MOJUTOCKH
2) uepemnaxu
3) YIEHHUCTOHOTHE
4) OprOXOHOI'HE MOJUTFOCKH
Otser

A10. BeiOepute BepHBbIii BapHaHT O0TBeTa. B cBsI3U ¢ NpAMOXO0XKAEHUEM ONOPOM AJI1 BHYTPEHHUX
OpraHoB OpIOLIHOM MOJIOCTH
YEJIOBEKA CIIYXKUT

1) Ta3

2) TpyaHas KiIeTkKa

3) nmadparma

4) TMO3BOHOYHHUK

OtBet

All. Beibepute BepHbIil BapuaHT 0TBeTa. CBOMCTBO OPraHOB PACTCHUI U3rHOATHCS 10| BIUSHUEM
CHJTBI 3€MHOTO TIPHUTSKEHHUS
Ha3bIBAIOT

1) ruaporponuzMoM

2) doToTponH3MOM

3) reoTponu3MoM

4) XeMOTpPOMH3MOM

OtBet

A12. BeiOepuTte BepHBIi BapuaHT OTBeTa. [[BUKETCS ¢ TOMOIIBIO PECHUYEK
1) wH}y30pHS CTUIOHUXHS
2) dopamunudepa
3) o9BricHa 3enéHas
4) ManspuiiHBIA Mapa3uT
Otser

A13. Bribepure BepHbIii BapuaHT oTBeTa. IIpu pasrubanum pyku B Al3. Ilpu pasrubGanuu pyku B
JIOKTEBOM CYyCTaBe
1) paccnaGmsroTcs qByTaBasi U TPEXTIIaBasi MBIIIIIBI
2) nByriaBas pacciallseTcsi, a TpeXriiaBas COKpaIiaeTCs
3) 00e MBIIIIBI COKPAIAIOTCS
4) 00e MBIIIIBI PACCIabIIMIOTCS
Otser

A14. BeiGepute BepHBIi BapuaHT 0TBeTa. KOpHEBBIE BOJIOCKH 00ECTIEYMBAIOT
1) poct KOpHS B TONIIHHY
2) poCT KOpHS B IJIHHY



3) 3amuTy KOPHS OT COMPUKOCHOBEHHS C TIOYBOM
4) TOrIONIEHHE KOPHEM M3 MTOYBbI BOJBI I MUHEPAIbHBIX COJICH
OTtBeT

A15. BeiOepute BepHBI BapuaHT OTBeTa. BriOepuTte mpocTteiiiiee, KOTOPOe HE MOXKET MUTAThCSA Kak
pacTeHue
1) BOJIBBOKC
2) XJIaMUIOMOHasa
3) o0ObIKHOBEeHHAs ameba
4) 3esncHast OBIJIEHA
OTtser

A16. BeiGepute BepHbIif BapuaHT oTBeTa. [10 cioco0y nutanusi 60IBITMHCTBO KUIIIEYHOIIOIOCTHBIX
SIBJISIFOTCSA
1) camporpodamu
2) XHIHAKAMU
3) mapasuramu
4) ¢dororpodamu
Otser

A17. Beibepute BepHbIil BApUaHT OTBETA. B KaKOM OT/ielie KMIIICYHHKA YeTOBeKa IPOUCXOIUT
pacIIEIUIEHUE PACTUTEIBHOM
KJIETYATKH

1) nBeHaIIATHIIEPCTHON KHUIIKE

2) TOJCTOH KHIIKE

3) TOHKOMW KHUIIIKE

4) Chemnoi KuIlKe

OTtser

A18. BeiOepute BepHBbIi BapuaHT oTBeTa. B mpoiiecce AbIxaHMs pacTeHHs 00eCTIeYMBaOTCS
1) sHeprueit
2) Bomoi
3) OpraHUYECKUMH BELICCTBAMH
4) MUHEpaJbHBIMU BEIIECCTBAMH
OtBet

A19. Boibepute BepHbIif BapuaHT oTBeTa. [ 'napa AbImuT
1) mpu MOMOIIK BO3AYIIHBIX MEIIKOB
2) TpU MOMOIIH TPaxen
3) xabpamu
4) moronias paCTBOPEHHKIH B BOJIE KUCIOPO/] BCEil MOBEPXHOCTHIO Tela
OtBet

A20. BeiOepute BepHbIii BapuaHT oTBeTa. Kakue GyHKIIMM BBIMTOIHAET KPOBEHOCHAs CHCTEMA
HAaCEKOMBIX
1) ydvactue B ra3000MeHe
2) TPaAHCIIOPT I'a30B H OCMOPETYIISLUS
3) yuactue B YaCTHYHOM PACIICIUICHUH TUTATEIbHBIX BEIIECTB
4) mepeHOC MUTATENFHBIX BEIIECTB M MPOTYKTOB KH3HEACITEIILHOCTH
OtBet

A21. BeiGepute BepHBIi BapuaHT 0TBeTa. OCHOBHAS (PYHKITHS MTOYEK y MICKOITUTAIOIINX KUBOTHBIX U
YeJIOBEKa - YJaJIeHUE U3
opranusma

1) GenkoB

2) JMIIHETO caxapa

3) KHIKUX IPOJYKTOB OOMEHA

4) TBepAbIX HETIEPEBAPCHHBIX BEIICCTB



OTtBeT

A22. BeiOepuTe BepHBIi BapuaHT oTBeTa. KileTku snuiepmMuca KOy B OpraHu3Me YeIoBeKa
BBITIONHSIOT (DYHKITHIO
1) 3anmTHYO
2) TpPaHCHOPTHYIO
3) 3amacarouryro
4) mnpoBeacHHS BO30YKICHUS
OTtser

A23. BeiOepuTe BepHBIil BApHAHT OTBETA. 3AIUTY OPraHU3Ma YeJIOBEKA OT YYKEPOAHBIX TEI U
MHUKPOOPIaHU3MOB OCYIIECTBIISIOT
1) neiKOUUTHI, UK Oelbie KPOBSIHBIC KIIETKU
2) OSPUTPOLMTSI, MM KPACHBIC KPOBSIHBIC KIICTKH
3) TpOMOOLUTHI, WIIN KPOBSIHBIC TNIACTUHKH
4) >KujKas 4acTh KPOBH — ILIa3Ma
Otset

A24. BeiOepute BepHbIi BapuaHT oTBeTa. [leificTBue paszipakuTerneil BbI3bIBAET BOSHUKHOBEHHE
HEPBHOT'O UMITYJIbCA B
1) 4yBCTBUTENBHBIX HEHPOHAX
2) nBUraTeNbHBIX HEHpPOHAX
3) pernenropax
4) BCTaBOYHBIX HEHpPOHAX
Otset

A25. Boibepute BepHbIil BApUAHT OTBETA. AKCOHBI - OTPOCTKU HEPBHBIX KJIETOK, KOTOPHIE BBIXOJST 32
IpeJiesbl HEHTPaIbHOW HEPBHOM CUCTEMBI, COOMPAIOTCS B ITyYKU M 00pa3yroT:
1) TMOAKOPKOBBIE sIIpa
2) HEpBHBIC y3IIbI
3) Kopy MO3KeuKa
4) HepBbI
Otset

B1. YcranoBuTe COOTBETCTBUE MEXKAY IPU3HAKOM U TUIIOM KHUBOTHBIX
1) YnenuctoHOTHE
2) XopmoBbie



A) He3aMKHyTas KPOBEHOCHAsI CHCTEMa
b) BHyTpeHHuil ckener - xopaa
B) HepBHas TpyOKa pacrosiokeHa Ha CIIUHHOW CTOPOHE Tela
I') 6promHas HepBHas 1enovka /1) 3aMKHyTasi KPOBEHOCHAsi CUCTEMa
E) unenucTrie KOHEYHOCTH
Otser

B2. Beibepure BepHbIii BapuaHT 0TBeTa. OCOOCHHOCTH O€3YCIOBHBIX PE(IICKCOB 3aKII0YACTCS B TOM,
4TO OHU

1) obecrneynBarOT MPHUCIIOCOOICHHE OPraHU3Ma K MEHSIOIIUMCS YCIOBUSM

OKpYXXarollel cpeibl

2) SIBJIAIOTCS MPU3HAKOM, XapaKTEPHBIM ISl OTIEILHON 0CO0H BUIa

3) obecrne4ynBarOT MPUCHOCOOICHHE OPraHU3Ma K MOCTOSIHHBIM YCIIOBHSIM CPEIbI

4) xapakTepHBbI JJisl BceX ocobeil Buia

5) SBISAIOTCS BPOXKICHHBIMH 6) HE MEPEIAIOTCS IO HACICICTBY

Otser

B3. YcranoBute, B Kakoil MOCIEIOBATEILHOCTH B OpPraHM3ME YEIOBEKa KPOBb MPOXOAUT MAaJbIil
KpYT KpOBOOOpAIICHHS.
1) neBoe mpejcepaue 2) JCrOYHbIC KAMIUISIPHI 3) JISTOYHBIC BEHBI 4) JISTOYHBIC
apTepuu 5) MpaBblif KeTya04deK
C1. B yem nposBiIsIeTCs YCIOKHEHHE CTPOCHUSI KPOBEHOCHOM CHUCTEMBI Y
3€MHOBO/IHBIX 10 CPAaBHEHUIO C pbibaMu?
Otser

Bapuanr 2.

Al. BriGepute BepHBII BapuaHT OTBETA. [ pynmbl OJHOKJIETOYHBIX WM MHOTOKJIETOYHBIX OCOOEH,
00BETMHEHHBIX Ui COBMECTHOT'O
CyILIECTBOBAHMS, OTHOCATCS K:

1) rereporpodam

2) ana’pobam

3) KOJIOHHAIBLHBIM OpraHU3MaM

4) (yHKIMOHAIBLHOM cCUCTEME

OTtser

A2. BeiOepute BepHbIil BapuaHT O0TBeTa. BpeMeHHOe 00beTUHEHNE OPTaHOB U CUCTEM, HallPaBJIEHHOE
Ha JIOCTHKEHUE HEOOXOJUMOT0 OpraHu3My pe3yJibTaTa, Ha3bIBaeTCsl
1) TkaHu
2) (GyHKIMOHATBHAS CHCTEMA
3) cucrema opraHoB
4) opraHusm
Otser

A3. Beibepute BepHBIil BapuaHT oTBeTa. K mpoBosIIeit TKaHU OTHOCSITCS:
a) cToJI0YaThie KJICTKH JTUCTA
0) KOpHEBBIC BOJIOCKH
B) YCTBUYHBIC KIETKU
I) CUTOBHUJIHBIE TPYOKH
OtBer

A4. BeiGepute BepHBIN BapuaHT 0TBeTa. K BereTaTuBHBIM OpraHaM pacTeHUH OTHOCUTCS
1) uBeToK
2) 1wIon
3) crebenn
4) cems
OTtser

AS. Beibepute BepHBIil BapraHT oTBeTa. [IpUIbIa IIBETKOBBIX pacTeHHM popMUpyeTCs B



1) cems3auatke

2) pBUIBbIIE ECTUKA

3) THIUKMHKAX

4) 3aBsi3u IECTHKA
OTtser

A6. BeibepuTe BepHbIil BapraHT oTBeTa. KIIeTKH Kakoi TKaHU CIIOCOOHBI IMPOU3BOIUTH OMOJIOTMYECKU
aKTUBHBIC BEIIECTBA
(cexpeTsl)

1) snutenuagbHas

2) coenuHUTEIbHAS

3) MblIeYHas

4) HepBHas

OTtBeT

A7. BeiOepuTe BEepHBIN BapuaHT OTBETA. B MmonepevyHoonocaToi MpIIeYHOM TKaHHU, B OTJIMYNC
OT IJIagKOu
1) KICTKH BEepETCHOBHIHBIC
2) B KIETKaX UMEETCS OHO SAPO
3) KJIETKH MHOTOsICPHbBIC
4) HacTymaeT MeIUICHHOE YTOMJICHUE
OtBeT

A8. Bribepute BepHBIi BapuaHT oTBeTa. [IpouHOCTH U yIPYyrocTh pacTeHUI0 00ECIIeYHBAIOT
1) cocymbl ApeBECHHbBI
2) CUTOBHIHBIC TPYOKHU I1yOa
3) BOJIOKHA JTy0a U JPEBECHHBI
4) xambuit
OTtser

A9. Breibepute BepHbIil BapuaHT oTBeTa. HapykXHbIN CKelleT, COCTOAINN U3 XUTHHA, UMEIOT:
1) »KyK-IUTaByHeIl M CTPeKo3a:
2) ackapuia U OCTPHIIA;
3) 0omnbILIOt U MaITBII TPYJOBUKH;
4) Kapacu U KapIibl.
OTtser

A10. BeibepuTe BepHBIi BapuaHT OTBeTa. B oprann3mMe 4yenoBeka MOITYIOABHKHOE COSTMHEHUE KOCTEH
XapaKTePHO ISt
1) ckenera roJoBbI
2) TO03BOHOYHHUKA
3) muedeBoro nosica
4) Ta30BOro mosica
OtBer

All. Beibepure BepHblif BapuaHT oTBeTa. CBOHCTBO MOOETOB PACTH MO HANPABJICHUIO K CBETY
Ha3bIBAIOT
1) ruapoTpornmzMoM
2) GoToTpONH3MOM
3) reoTponmuzMoM
4) XeMOTPOIU3MOM
Otser

A12. Bribepute BepHbIil BApHAHT OTBETA. J{BHIKETCS C TIOMOIIBIO K'Y THKOB
1) améba OOBIKHOBCHHAS
2) ¢opamuHH)EpHI
3) améba au3eHTEpHitHAs
4) osBrieHa 3eiéHas



OTtBeT

A13. BeiGepute BepHbIif BapuaHT O0TBeTa. Pa3rnbanue HOrM B KOJICHHOM CYCTaBE€ OCYIIECTBIISET
1) AByXrJiaBas MbIIIIA

2) TpéxriaBas MbIIIIA
3) ueThIpéXTiIaBasi MbIIIIA

4) TpamnenueBUaHAS MBIIIIA
OTtBeT

A14. BeiOepute BepHbIi BapuaHT oTBeTa. [locTyrienue B pacTeHre BObI, HEOOXOAMMOM JIJIst
(dboTocuHTE3a, 3aBUCUT OT

1) KOpHEBOTrO JABJICHUS U UCTIAPEHHS BOJIBI JINCThIMH
2) CKOpOCTH OTTOKA IMUTATEIbHBIX BEIIECTB M3 JIUCThEB KO BCEM OpraHam
3) CKOpOCTH POCTa M PA3BUTHSI PACTCHUS

4) mporecca ACICHHS U POCTa KJICTOK KOPHS
OTtBeT

A15. BeiOepute BepHBbIii BapuaHT oTBeTa. HemepeBapeHHbIe OCTaTKU MUILK Y UHPY30puH Ty(heabKu
BBIBOJISITCSL Yepe3

1) KIETOYHBIH POT
2) TOPOUIUILY
3) COKpaTUTEIbHYIO BaKyOJIb

4) NUIIEBAPUTEIBHYIO BAKyOJIb
OtBet

A16. BeiOepute BepHbIii BapuaHT 0TBeTa. JKUBOTHBIX, ISl KOTOPHIX XapaKTEPHO KaK MOJIOCTHOE, TaK U
BHYTPHUKJIETOYHOE

MUIICBAPECHUE, OTHOCAT K
1) KHIIEYHOMOJIOCTHBIM
2) MOJUTIOCKaM
3) KOJBYATHIM YEPBIM

4) uHbpy30pUIM
OtBet

A17. SlnoBuThIE BelleCTBa, MONABIINE B OPTaHU3M YeJIOBEeKa ¢ MHIIeH, 00e3BpEeKHBAIOTCS B
1) noukax

2)TieYeHn
3)TOJICTOM KHIIICUHUKE

4)noKeTy TOYHOM KeTes3e
OtBet

A18. BeiOepute BepHBI BapuaHT 0TBeTa. PacTeHus B mporiecce JbIXaHus
1)
2)
3)
4)
OTtBer

BBIACIIAIOT KUCJIOPOI U MOTJIOMIAOT erICKHCHLIf/'I ras
MOorjiomaroT KUCJIOPOA U BBIACIAIOT YFHCKHCJIBIP'I ras

HAKaruIMBarOT SHCPIULO B O6p3.3yIOH_[I/IXCH OpPraHNYCCKUX BCHICCTBAX
CUHTE3HUPYIOT OPTraHNMYCCKUE BCUICCTBA N3 HCOPIraHUIYCCKUX

A19. Beibepure BepHbIif BapuaHT oTBeTa. OpraHaMu JIbIXaHUSI HACEKOMBIX SIBIISTFOTCSI
1) >xalOpbl

2) nérkue

3) Tpaxeu

4) Koxa ¥ JErKue
Otser

A20. Bribepute BepHbIii BapraHT oTBeTa. KpoBb y T0KAEBOTO UepBs

1) 3amonHsAET NPOMEXKYTKH MEKAY OpraHaMu
2) TedyeT B KPOBEHOCHBIX COCYIaxX

3) BBUIMBACTCS B MAPHBIC BBIJACIUTEILHBIC TPYOOUKH



4) W3 MOJIOCTH TeJia MONAaacT B KHIICUHUK
OTtBeT

A21. Beibepure BepHbIi BapuaHT oTBeTa. CTPYKTYpHOH M (PYHKIIMOHAIBHOW €AMHUIICH MTOYKU
YeJIOBEKA SIBISIETCA
1) wHelipoH
2) uehpoH
3) MHOUHUT
4) ocTeouT
Otset

A22. BeiGepute BepHbIi BapuaHT 0TBeTa. OCOOCHHOCTh BHEIIHETO TTOKPOBA MPECMBIKAFOIINXCS -
HaJIu4yne
1) OHOCIOWHOrO 3MHUIAEPMHICa
2) POrOBBIX YEIIYyid
3) XHUTHHOBOTO MIOKPOBA
4) KOXHBIX KeJe3
OTtser

A23. BeiOepuTe BepHBIif BApUAHT OTBETA. JICHKOIMTHI y4acTBYIOT B
1) cBepThIBaHUU KPOBU
2) TmepeHoce KUCIoposaa
3) mepeHoce KOHEYHBIX MPOAYKTOB OOMEHa
4) YHUYTOXCHHUHU YyKEPOIHBIX TEJ U BEIIECTB

Otset
A24. BepiOepute BepHbIM BapuaHT oTBeTa. [lyduku [AJIMHHBIX OTPOCTKOB HEMPOHOB, HOKPBHITHIE
COCIMHUTEIILHOTKAaHHOU 000J10YKOi u
pacnosoKeHHbIe BHE LIECHTPAIbHOW HEPBHON CUCTEMBI, 00pa3zyIoT
1) HepBsI

2) MO3KEUOK

3) CHHMHHOMN MO3T

4) Kkopy OOJNBIIMX MOTYIIAPUI
OTtser

A25. BeiOepuTe BepHBIii BApHAHT OTBETa. Perentopsl - 3TO 4yBCTBUTEIbHBIE 00pPa30BaHMsI, KOTOPhIE
1) mepenarOT UMIYJIBCHI B IEHTPAIBHYIO HEPBHYIO CHCTEMY
2) TmepenaroT HEPBHBIE HMITYJIbCHI CO BCTABOYHBIX HEHPOHOB Ha MCIIOJHUTEIbHbIC
3) BOCHPHUHUMAIOT pa3JApakeHUs U IPeoOPa3yIOT SHEPTUIO pa3IpAKUTEICH B
MIPOILIECC HEPBHOTO BO30YXKICHUS
4) BOCHPHHHUMAIOT HEPBHBIC HMITYJIBCHI OT YyBCTBUTEIBHBIX HEHPOHOB
OtBert

B1. YcranoBuTe cOOTBETCTBHE MEXKIY BUIOM )KMBOTHOTO 1 OCOOEHHOCTHIO CTPOSHUS €T0
cepaua -

1) TpéxkamepHOe 0€3 MEPEropPOAKH B KEIYI0UKE,

2) TpEXKaMEepHOE C HEMOJIHOW MEPEropOaAKON B JKEITYI0UKE

3) ueThIpEXKaAMEpHOE:

A) nippITKas sepuia
b) oObIKHOBEHHBIN TPUTOH
B) o3épHas narymka
I') cunwmii kuT
J1) cepast kpbica
E) cokon camncan
Otser

B2. Beibepute BepHbIii BapuaHT oTBeTa. Ha 3BOHOK € ypoka:
1) pearupyroT et J1000r0 Bo3pacTta OJAMHAKOBO,



2) CXOJHO pearupyroT JETH HIKOJIBHOTO BO3pacTa,
3) mnpuobpetaercs pedieke B MpoIecce KU3HH,
4) pediaekc nepeaaéres Mo HACICACTRY,
5) pediekc aBasIeTCA BPOXKIAEHHBIM,
6) pediekc He mepenalres MO HACIEACTBRY.

Otser

B3. Beibepure BepHBIii BApUaHT OTBETA. Y CTAHOBHUTE, B KAKOH MOCJICAOBATEIFHOCTH B OPraHU3Me
YesloBeKa KPOBb MEPEABUTAETCS 10 OOJIBIIOMY KPYTY KpOBOOOpaIleHUs

1) BeHbI OOJIBIIOTO Kpyra

2) apTepuH rOJIOBbI, PYK M TYJIOBHIIA

3) aopra

4) KanwuIsIpsl OOJIBIIOrO Kpyra

5) neBbIi KeITyI0YCK

6) mpaBoe mpeacepane

OTtser

C1. KakoBo 3HaueHHE KPOBH B )KU3HEJEATEIbHOCTH YeJIOBEKa?

6.2.3 KonrpoabHnas padora Ne3 «TeopeTnueckue acreKThl IKOJOTHI

1. Bri0epuTe BepHbIii BapuaHT oTBeTa. KTO MPeII0KuI TEPMUH «IKOJIOTHD
A) Apucrorens;
b) O. I'exkeunp;
B) 4. JlapBumn;
I') B.W. Bepuaackuii.
OTtser

2. Bbi0epuTe BepHblii BapuaHT oTBeTa. Bee hakTOpbI :KHMBOM U HE:KMBOI PUPOABI,
BO3/1CHCTBYIOIIHE HA 0CO0M, MOMYJISIIUH,
BU/Ibl, HA3BIBAIOT:

A) OHOTHYECKUMH,

b) abuotnueckumuy;

B) »skoioruueckumu;

B) anTponoreHHbIMHU.

OTtser

3. TlonsiTHe «OMOreo1eH03» BBEI:
A) B. Cykaues,;
b) B. Bepnasckuii;
B) Apucrorens;
I') B. Joxy4aes.
OtBer

4. BpblOepuTe BepHbIil BApUAHT 0TBeTa. MUHepaIN3ylOT OpraHnyeckue BelecTsa Jpyrux
OpPraHu3MoOB:

A) TpOAYILIEHTSHI,

b) xoncyMeHTHI 1 -ro nopsizka;

B) KOHCYMEHTHI 2-T0 MOpsKa,

I') PEAYLIEHTBHI.

OtBet

5. BbiOepuTe BepHbIi BapuaHT oTBeTa. [IoHATHE (9KOCHCTEMa» Besl B 3KOJIOTHIO:
A) A. Tencnw;
b) B.310cc;
B) B. Cykaues;



I') B. Bepaaackuii.

6. KoHcymeHTHI B OMoreomeHose:
A) noTpeOIsAI0T rOTOBBIE OPraHUYECKUE BELIECTBA;
b) ocymiecTBisAOT IEPBUYHBII CUHTE3 YIJIEBOJIOB;

B) pasjiararoT OCTaTKu OPraHNM4CCKUX BCIICCTB,

I') mpeoOpa3yroT COTHEYHYIO YHEPTHIO.
OTtBeT

7. BbiGepuTe BepHblii BapuaHT oTBeTa. U3MeHeHUsI BO BHeILIHElH cpejie NPUBOAAT K
Pa3JUYHbIM U3MEHEeHUSIM B MOMYJISININA, HO
He BJIUSAIOT:

A) Ha YHCIIEHHOCTH 0COOEH;

b) Ha Bo3pacTHyIO CTPYKTYpY;

B) mna apean;

I') Ha cooTHOLIEHME T10JIOB.

OTtser

8. BoiGepuTe BepHblii BapuaHT oTBeTa. [locTosiHHAS BBICOKAS MJI0JOBUTOCTH 00bIYHO
BCTpeYaeTcsi y BUIOB:
A) XopoIio 00eCreYeHHBIMY MUIIEBBIMU PECYPCAMU;
b) cmepTHOCTB 0COO€El KOTOPBIX OUEHb BEJIHKA,
B) koropsle 3aHUMAIOT OOIIUPHBIN apea;
I') TOTOMCTBO KOTOPBIX IPOXOIUT CTAAMIO TUUUHKH.
OtBet

9. BoiOepuTe BepHblii BapuaHT 0TBeTa. OnpeneanTe NPaBUILHO COCTABJIEHHYI0 MUIIEBYIO IeMNb:
A) ceMeHa el - X - TUCHIIA - MBIIIIb;
b) nucumna - éx - cemMeHa ey - MbIIb;
B) MbImib - ceMeHa ey - €K - TUCHIIA;
I') cemena enu - MBILIb - €K - TUCHIIA.
OTBeT

10. BwbiGepuTe BepHbIii BapuaHT oTBeTa. [loka3aTeeM npouBeTaHUs MOMYJISIUi B
IKOCHCTEME CIIYHKHUT:
A) uX BBICOKas YHUCIEHHOCTD;
B) cBsI3b ¢ ApyruMu nMomymsAIUsSMY;
B) cBsA3b MeKIy OCOOSIMU TIOTTYJISIIHH,
') xoneGaHue YUCICHHOCTH MOMYISIUH.
OTtser

11. BoiGepuTe BepHbIii BapuaHT oTBeTa. OpraHu3Mbl, ClIOCOOHBIE KUTH B PA3JINYHBIX YCJIOBUSAX
cpe/ibl, HA3bIBAKOT:
A) creHOOHOHTaMH;
b) onmuro6uonramu;
B) kommeHcanamu;
I') sBpubHoHTaAMMU.
OtBer

11. Bri0epuTe BepHbIii BApDHAHT 0TBeTa. AOMOTHYECKUM (PaKTOPOM cpe/bl He SABJISAETCS:
A) Cce30HHOE U3MEHEHHE OKPACKH 3aiila-0eiaKa;

b) pacnpocTpanenue 0108 KaJluHbI, psOWHEI, 1y0a;



B) oceHHee M3MEHEHHE OKPACKHU JIUCTHEB Y JIUCTOMAIHBIX JICPEBHEB;
I') ocennuit nucromna.
Otser

13 . BoiOepuTe BepHbIii BADHAHT OTBeTA. 3aKOH ONITUMYMA 03HAaYaeT cJieaylolee:

A) opraHu3Mbl 10-pa3HOMY MIEPEHOCAT OTKJIIOHEHHS OT ONTUMYMa,

B) mo06oii sxomoruueckuii pakTop ONTUMAIBHO BO3JCHCTBYET HA OPTaHU3MBI;

B) mo6oit skonoruueckuii  (aKTOp HMEET ONpPEACICHHBIE MPEIeibl MOJI0KUTEIBHOTO
BIIUSIHUS HA OPraHU3M;

I') mo0oii opraHu3M  ONTUMAJIbHO  HOJCTPAMBAETCA  IMOJ  pa3IUYHbIE  YCJIOBHUS
OKpY>KaroIen cpeibl.

Otser

14. BoiOepuTte BepHbIii BapuaHT oTBeTa. [Iprcnoco61eHHOCTD K cpejie 00MTaHus:
A) sBIsieTCs pe3yIbTaTOM UIUTEILHOTO €CTECTBEHHOIO 0TOOpA;
b) npucyiia KuBbIM OpraHu3MaM ¢ MOMEHTA MOSIBJICHUS UX Ha CBET;
B) BO3HMKaeT MyTeM JJIMTEbHBIX TPEHUPOBOK OPraHU3Ma;
I') sBnsieTcs pe3ynbTaToM UCKYCCTBEHHOT'O 0TOOpa.
OTtser

15. Bbi0epuTe BepHbIii BapuaHT 0TBeTa. TOIBKO B BOJHOIM cpele CTA710 BO3MOKHBIM:
A) ylUIMHEHHE Tela OPraHU3MOB;
b) ycBoeHue opranusmMamMu COJTHEYHOTO CBETA;
B) mnosBieHHe MSATUNIATBIX KOHEYHOCTEIH;
') Bo3HUKHOBEHUE QUIIBTPALIMIOHHOTO THUIIa TUTAHMUSL.
OTtser

16. BbiOepute BepHbIii BapuaHT oTBeTa. U3 cpe *U3HU caMasi TOHKas (B BEPTHKAJIBHOM
pacnpeneeHnn):

A) Bo3nyuIHAS;

b) nouBenHas;

B) Boanas;

') BonHas u BO3AyIIHAS.

OtBer

17. BbiOepure BepHbIii BapuaHT oTBeTa. K mapa3uram nepeBbeB MOKHO OTHECTH:
A) 0ab0uKy-0OensIHKY;
b) 603xb10 KOPOBKY;
B) sxyka-xkopoena;
I') npeBeCHBIX MypaBbEB.
Otset

18. BwbiGepuTe BepHbIii BapuaHT oTBeTa. [louBa kak cpena o0UTAHMS BKJIIOYAET BCE IPYNINbI
KUBOTHBIX, HO OCHOBHYIO YaCTh €&
ouomMacchl GOPMHUPYIOT:

A) rerepoTpodbI-KOHCYMEHTHI | -TO MOpSIKa;



b) canpodaru (canporpodsr);

B) mpoayients! (aBTOTpOdHI);

I') rerepoTpodbl - KOHCYMEHTHI 2-TO TIOPSIIIKA.
Otser

19. BbiOepuTe BepHbIii BapuaHT 0TBeTa. CBeTO/II00UBBIE TPaBbl, pacTylMe Mo/J eJbI0,
SIBJISAIOTCH TUNUYHBIMU
NPeJICTABUTE/ISIMHU CJIeIYIOIIEero THIIA B3aMMOeCTBHIA:

A) HelTpanusm;

b) kommeHncanuszwm;

B) mnporokoomneparus;

I') amencanuzm.

OtBer

20. BbiOepuTe BepHbIii BApHAHT 0TBeTa. PacTeHneM - mapasuToM He SIBJISIETCS:
A) TONOBHS;
b) omena;
B) 3apasuxa;
I') noBunuka.
Otser

6.3 Bonpochl K NPOMEKYTOYHOI aTTecTaluu
IIpounTaiite Bonpoc. /laiite pa3BepHyThIii OTBeT.

1. OOwbekT n3yuyeHus 6uonorun — xuBas npupoza. [Ipu3Haku KUBBIX OPraHU3MOB U UX
MHOT000pa3ue.

2. Metonbl MO3HAHUS KUBOH MPUPOJIBI

3. 3HaveHue OMOJIOTUH ITPH OCBOEHUH MPO(pECcCCHil U CrIeUabHOCTEHN CpeTHero
npodeccnoHanTbHOT0 00pa30BaHuUs. ).

YpoBHEBas opraHu3anys )XKMBOH MPUPOJIBI U IBOTIOLHSL.

XUMHUYECKUH COCTAB KIIETKH: HEOPTaHWIECKHUE COSMHEHUS

XUMHUYECKUH COCTaB KIETKH: OPraHUYECKHe COeTUHEHUS

benku: cocraB, cTpoeHHe, CTPYKTYpa, CBOMCTBA U (DYHKIIUU

YrneBoabl: BUABI, COCTaB, CBOMCTBA U (YHKIIUU

Jlumuel: BUABL, cOCTaB, (QYHKITHH

0. Hykneunossle kucnotsl. JIHK: ctpoeHre MosieKyibl, MAaTPUUHBIA CUHTE3, (YHKLIUU
11. Hyxneunossle kuciotel. PHK: crpoenue, Buabl, pyHkunu

12. AT®: ctpoenue, pyHKIMH, CHHTE3

13. Coznmanue 1 OCHOBHBIC TIOJIOKEHUS KJIETOUHOU TEOPUU

14. Buocunres 6enka Muro3. @a3sl MUTO32

15. DHepreTudeckuii 0OOMEH: 3Tarbl XapaKTEPUCTHKA, 0011as hopmysa

16. ®orocuHTe3: (a3bl, XapaKTEPUCTHKA

17. Becnosnoe pa3MHO)KeHUE U €0 (HOpMBbI

18. T'ametorenes, 30HbI pa3BUTHUs. SHIIEKIETKH, CIEPMATO30UIbI

19. Meiio3: da3bl, 3HAaUCHUE

20. JIBoiiHOE OTUIOAOTBOPEHUE

21. Tomeocra3 opranu3sma U ero nojaJAepkKaHue B MPOLECCE KUIHEAEATEIbHOCTH
22. OcHOBHbIE MPU3HAKK MHOTOKJIETOYHBIX OPIaHU3MOB

23. OCHOBHBIE dTaNbl KJIOHUPOBAHUS KUBOTHBIX

24. Tunsl pa3MHOKEHUS

25. OHroreHes: SMOPHOHAILHOE ¥ TOCTAIMOPHOHAIBHOE PAa3BUTHE

RBoOoo~NOoOGA



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[Ipr3HaKku ’KUBOTO OpraHru3Ma

['eneTnka, OCHOBHbBIE MTOHSTHUS

Mounoru0puaHoe 1 TUruOpuIHOe CKpeuBanue. 3aKkoHsl Menaens
Oco0eHHOCTH HACeOBaHUsI TPU3HAKOB, CIICTUICHHBIX TOJIOM
CooTHoIIeHHE XPOMOCOMHBIX THUIIOB MOJIOB B Pa3HbIX IPYIIAaxX OPraHU3MOB
Hacnencrennast usMeH4YuBOCTh. MyTanuu, NpUYMHBI MyTalui
MoaudukanronHast ”3MeHYUBOCTh. CBOWCTBa MOIUDHUKAITAI
OpomonuonHas teopus JK.b. Jlamapka

[Ipennockuiku Bo3HUKHOBEeHUS Teopuu Y. {apBunHa

OpomtonuoHHas Teopus Y. JlapBuna

JIBUKyIIIME CUITBI HBOJIIOLIMH

Bupn, kpurepuu Buia

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT eCTECTBEHHOI0 0TOOpa
@opMBbI €CTECTBEHHOI'O 0TOOpa

Bunoo6pa3oBanue, MaKpOIBOIIOIHS

Hampasnienus sBomonun: apoMopdos, uauoananranus, AereHepanvs OCHOBHBIC UICH O

IIPOUCXOXKIACHUHN ) XKU3HHU Ha 3emie

42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S57.

[TpouncxoxaeHne 1 HBOIIOIHS YesloBeKa. YenoBeyecKne pachl.
OU3NKO-XUMHUYECKHUE OCOOCHHOCTH Cpesl 00UTaHus

[TpaBuiio munumyma 0. JInbuxa

3akoHn TonepantHocTH B. lllendopna

DKoJoruYecKasi XapaKTePUCTUKA BU/IA U ITOMYJISIIUN

Tpoduyeckue ypoBHU

CooOmuiecTBa ¥ SKOCUCTEMBbI

Jlunamudeckoe paBHOBecue B buocdepe

VYuenue B.U. Bepnanckoro «O 6uochepe»

[TpoGrieMbl 0TXO0B, CBsA3aHHBIE C Tpodeccueit

AHTpOTIOT€HHBIE BO3/ICHCTBUS Ha Onochepy

baktepuanbHbie 3a0071eBaHUS

BupycHsble 3a0601eBaHus

AnanTanus opraHu3Ma 4eloBeka K (pakTopaM OKpYKaroliei cpebl
buorexnomorus

[TpaBuna noucka u aHanu3a OMOIKOIOTUYECKON MH(OPMALIUY U3 Pa3HBIX HCTOYHUKOB

OTBET (3anumure)




Kiawuu k OLICHOYHBIM MaTepHuajiaM

5. IlpuMepbl OLEHOYHBIX CPEACTB /1JIsl IPOBeeHUs TeKYIel aTTecTaluu

5.1 KoHTpoJibHBbIe BONPOCHI U 3aaHUSI.

Paznen 1. Kierka - cTpykTypHO-(yHKIMOHATIbHASA €AMHULIA )KUBOTO

Tema 1.1.

1. JKuBble OpraHM3MbI OTJIMYAIOTCS OT TEJ HEXHBOH NPHUPOJABI 0o0jiee CIOKHBIM XHUMHUYECKHM
COCTaBOM (B YAacCTHOCTH, OOs3aTE€NbHBIM HalU4YMeM O€IKOB M HYKJIEUHOBBIX KHCIOT) U
COBOKYIHOCTBIO CBOWCTB JHMBOIO (II0 OTAEIBHOCTH OOJBIIMHCTBO H3 JTHUX CBOWCTB
UMEIOTCSA U Y HEKOTOPBIX 00BEKTOB HEXXHBOMN MPUPOJIBI).

2. CormacHo rumnoTte3e aOMOTEHHOTO NPOMCXOXAEHUS >KU3HM, >KM3Hb BO3HUKIA Ha 3emie,
KOTJa CJO0XWJach OJIaronpusTHas COBOKYMHOCTb (PU3MUYECKUMX M XUMMYECKHX YCIIOBUA,
CIENaBIIMX  BO3MOXXHBIM  a0MOreHHOEe  00pa3oBaHHME  OpPraHMYECKUX  BEIECTB M3
Heopranuueckux. B cepeaune npouwuioro crojetuss JI. Ilactep oxoHuUaTeNnbHO AOKa3al
HEBO3MOKHOCTb CAMO3apOXKACHUSI )KU3HU B TEIEPEIIHUX YCIOBUSIX.

3. TlepBuuHoii aTMoc(epoii OblIa CMECh ra30B B CIEAYIOUINX MPOTOPIUIX:

Bogopoa (H2) — 95,2%

renuii (He) — 3,8%

HU3KOJIETY4YMe 3ieMeHThl, Takue kak meraH (CHas), ammuaxk (NHz), Boasnoit map (H20) u
nuokenn yraepona (CO2) — 0,1% Dra cMech ra3oB Obla CBs3aHa ¢ OIPOMHOM TEIUTOBOM
SHepruel 3apoJUBILEHCS IUIAHEThI, KOpa KOTOpoW Oblna ropsuyei u3 -3a O0MOapIupOBKU
Halllell naHeTsl 6os1ee TSHKEIbIMU METEOPUTAMHU.

4.  IlpeoOpa3oBaHue CTAaOMJIBHBIX B YCIIOBUSX MOJOJIOM 3eMIM HEOPraHMYEeCKHX MOJIEKYJ] B
opraHuyeckue TpedyeT sHepruu. McTouHMKaMu 3HEpPruM Ha CTaAuu aOMOTe€HHOrOo CHUHTE3a
MOTJIM  CIYXHUTbh JJIEKTpOMAarHutHoe wusnydeHue CoNHIA, HWOHU3HPYIOLIEE H3IIydEHHE
KOCMOCa, paJMOAaKTHBHBIM pacma]l HeCTaOWJIBHBIX HW30TOIOB 3JIEMEHTOB, BXOJIIUX B
COCTaB 3€MHOM KOPBI, 3JIEKTPUUECKHUE pa3psiibl (MOJIHHMM), CTOJIKHOBEHHS C METEOpUTaMH,
BYJIKAHUYECKHE MTPOLIECCHI.

5. Bce Bpems pa3BuTHs KU3HU Ha 3emileé MOKHO IMOJEIMUTh Ha JBa OCHOBHBIX 3Tama: [lepBblit
- KpunTto3oi (oH ke jgokeMOpuil) HawaBmmiicas 3,6 wipa. W 3akoHuuBMics 0,6
MWIIHApAOB JeT Hazaj. Btopoit - ¢anepos3oil. Jlnurcs ¢ OKOHUaHHMs JOKEeMOpHsS H 10
HaluX JHEW. DTarnbl BOSHUKHOBEHUS JKU3HU Ha 3emMJiie, B CBOIO OYepe.lb, ASNSITCS Ha Oosee
MeJNKue mepuoisl - 9pbl. OHU pa3rpaHUYMBAIOTCS IUIAHETAPHBIMU  SBOJIIOIIMOHHBIMU
nporeccaMy, BRIMUPAaHUSMHU OJJHUX >KUBBIX OPTaHU3MOB U TOSBJICHUEM JIPYTHX.

6. IlepBble UBbIe OpraHU3Mbl OBLTH OJHOKJIETOYHBIMH, MO CTPOCHHUIO MOXO0XXMMHU Ha HBIHE
KUBYIIMX OakTepuii. OHU OCHOBaJIM OCOOYIO TPYyMIy OpraHU3MOB — mpokapuoT. [lo3nuee
BO3HUKIIM Oo0Jiee CIIOKHBIE OJIHOKJIETOYHbIE (DOPMBI, JaBIIME HAYajao TpYMIE 3YKapHOT.
3710 OBUTM BOAOPOCTH, IMpOCTEHIINE U TPUOBL. DYKapHOTHI Jajld HA4ajJ0 MHOTOKJIETOYHBIM
OpraHu3zMaMm, KOTOpble B MPOIIECCe IBOJIOIMM MPOU3BEIH OTPOMHOE pa3sHooOpazue (popm
pacTeHuii, rpuOoB, KUBOTHBIX, OOUTAIOLINX HE TOJIBKO B BOJE, HO M Ha CYIIE.

7. Kucnoponuslif ¢oTrocuHTe3 BO3HMK y IuaHoOakTepuil 2,7-2,8 Musumapaa jet Hazan. Tak,
32 MWUIMOHBI JIET 3TH MHUKPOOPTaHM3Mbl M HANOJHWIM aTtMocepy KHCIOPOIOM.
[TockonbKy TMoOAaBisIoOIIas YacTb OPraHU3MOB TOTO BpEeMEHH Oblla  aHa3pOOHOM,
HECIIOCOOHOM CYyIECTBOBATh IPU 3HAYUMBIX KOHILIEHTPALUAX KUCIOPOJa, IPOU30ILIa
robanpHasi CMEHa COOOIEeCTB: aHa’pOOHBIE COOOIIECTBA CMEHWIMCh a’dpOOHBIMU,
OTpaHUYEHHBIMH paHEE JIMLIb «KUCIOPOJAHBIMH KapMaHaMu» ; aHadpoOHbIE ke
cooOmiecTBa, Ha0OOpPOT, OKa3aJMCh OTTECHEHBI B «aHa’poOHBIE KapMaHbD» (0Opa3HO
roBopsi, «armMoc(epa BBIBEpHYJIACh HauW3HaHKY») . B nanpHeiilieM  Hanuuue



8.

10.

11.

12.

13.

14.

15.

16.

MOJIEKYJISIPHOTO KHCIIOpO/Aa B atMocdepe MpuBeiao K (OPMHUPOBAHUIO O30HOBOTO IKpaHa,
CYUIECTBEHHO PACIIMPUBILErO I'paHUIbl OMocdepsl W MpHUBENO K pacHpocTpaHeHuto Ooisee
SHEPreTUYECKH BBHITOAHOIO (110 CPAaBHEHUIO C aHA3POOHBIM) KHCIOPOJAHOIO JABIXAHHUS.
Hakoruienue kucnopona OBLIO TMOJIE3HBIM JJISl JKUBBIX OPTaHU3MOB B JBYX OTHOIICHHUSX.
Ono mpuseno: 1) Kk 00pa30BaHHIO 030HOBOTO CJIOS B cTpaTochepe, 3allUIIaonero 3eMiIo
oT YO-C - paauanuu — 3JIEKTPOMArHUTHBIX BOJH MiuHOW 100-280 HM. DTO MOMOIIIO
OpraHu3MaM BBIUTH M3 MOpS M KOJOHM3MPOBATh CYIIy; a Takke 2) K YyAaJCHHUIO
pacTBopeHHOro B MupoBoMm okeane be 2+ BciencTtBue oOpa3oBaHUsi €ro HEPACTBOPHUMBIX
KOMILJIEKCOB C KHCIIOPOJIOM.

OcHoBHble (GOpPMBI KU3HU: - OaKTepuu, rpuObl, BUPYCHI, pacTeHHs] U KUBOTHbIC. JKuBas
KJIETKa, MO/ JIeWCTBUEM BHEUIHUX M BHYTPEHHHUX CHUJI, CTajla MHTEHCUBHO Pa3MHOXATbCS U
pa3BUBaTHCS BO BCEX BO3MOXHBIX HAIPABICHUSIX.

Bupyc - HeknerouHas Gopma KHM3HU, Melbyaiiiie 00JIe3HETBOPHBIE MHUKPOOPTAaHU3MBI, HE
BUJIUMBIE B MHUKpOCKOIN. OHM 3HAUUTEIbHO MEHbIIE OaKTepuil: JIEFKO MPOXOJAT uepe3
OaktepuanbHble (QUIBTPHL. BUPYChl CHOCOOHBI Pa3MHOXKATHCA TOJIBKO BHYTPH JKHUBBIX
KJIETOK, 70 NPOHUKHOBEHHS B HHUX BHUPYChl HE HMEIOT IPU3HAKOB MXU3HU: MACCUBHO
MIEPEMEIIAIOTCS BO BHELIHEN CpeJie, 05KM/1asi BCTPEUHU C KIETKOM-MUIIEHbIO.

BupycHbie 3a0oneBaHusl MOpPa)XarOT KIETKU, B KOTOPBIX YK€ HMMEIOTCS HapylEHUs, 4eM
noJsib3yercsi Bo30ynutenb. COBpEMEHHBbIE MCCIEAOBAHUS JI0KA3ald, YTO HPOUCXOJUT 3TO
TOJIBKO TPU CHUJIBHOM OCJIa0JICHUH MMMYHHUTETA, YK€ HE MOTYILIEro Ha JIOJDKHOM YPOBHE
00poThcst ¢ yrpo3oil. BupycHble 3a0oieBaHMs, CHUCOK KOTOPBIX IPEJICTABICH HHUXKE,
SBJIAIOTCSL caMbIMU M3BeCTHbIMU. ['punnm u mpocryna. Kpachnyxa. Csunka. Xenras
muxopaaka. Kopb. Jlapunrur. Ilomuommenur. Anxruna. Iematutr. Tud. Cudwnc.
DOHuedanur.

bakrepuodarn - 3T0 BUpychl OakTepuii, oOnagaromue CHOCOOHOCTBIO clenu(pUIECKU
NPOHUKATh B OakTepUalbHbIE KIETKH, PENpOAyLHpPOBaThCS B HUX M HPU BBIXOJE
MIOTOMCTBA BBI3bIBaTh B OOJIBIIMHCTBE CIIy4aeB pa3pylleHue (JU3UC) OaKTepHil.
bakTtepuodaru CTUMYyIHPYIOT MECTHBIM HWMMYHHMTET, TaK KaK YacTHIBI YHHUYTO)XEHHBIX
OakTepuii MoOYKIal0T MMMYHHYIO CUCTEMY K BbIpaboTke crneunpudeckux antuten. U3 -3a
TOro  cBoiicTBa  OakTepuodarn  SIBISIOTCS  IpemapaToM  BbIOOpa B JICUEHHUH
0aKTepHOHOCUTENbCTBA (HAmpuMep, CTa(hUIOKOKKOHOCUTEIbCTBA) M XPOHHUYECKUX (opm
OaktepuanbHbIX HMH(exkuuid. CouyeraroTcss ¢ APYTUMH IIpernaparaMH, B TOM YHUCIE C
AHTUOMOTHKAMU.

[IpokapuoTbl— 3TO MpocTeiIINe 0THOKIETOYHbIE OPTaHU3MBbl, Y KOTOPBIX HET
0(OPMIIEHHOTO sI/Ipa U MEMOpPaHHBIX OPTaHOUI0B. [IpoKapruOTHI HE CITOCOOHBI
pa3BUBAaTbCSI B MHOTOKJIETOUYHYIO ¢opMy. OHHM MOTYT pacTd B BHJI€ BOJOKOH WIH
KJIETOYHBIX Macc, HO BC€ KJIETKM B IOJOOHONW KOJIOHMM OJMHAKOBBHI M CIOCOOHBI K
aBTOHOMHOMY CYLIECTBOBAHHIO.

K oykapuoram OTHOCSTCS JKMBBIE CYIIECTBA, KJIETKH KOTOPBIX COJEpX,aT sApo H
MeMOpaHHbIe opraHeuibl. OHU MOTYT OBbITh OJHOKJIETOYHBIMU WMJIM MHOTOKJIETOYHBIMHU, HO
BCEX MX OOBEAMHAET OOIMI MPUHIMI MOCTpoeHUs kieTku. K sykapuoram OTHOCATCS
MOYTH BCE OPIraHM3Mbl, HACENAIOIINE HAally IUIaHETy: >KMBOTHBIE, pacTeHHs, TpUObl U
npocreimue. briarogapst 0COOEHHOCTSIM CTPOEHHUST OHU ILIMPOKO PacIpOCTPaHEHbI 110
BCEMY 36MHOMY LlIapy.

BbiaensoT Takue OCHOBHBIE YPOBHM OpraHM3allMy >KMBOTO: MOJEKYJSPHBIN, KIETOYHBIH,
OpPraHHO-TKaHEBO, OpraHu3MEHHBIM, MOMYJISIHUOHHO-BUAOBOM, 3KOCUCTEMHBIH,
ouochepHblii. Bce ypoBHH TECHO CBS3aHBI MEXIY COOOW M BO3HHKAIOT OJIMH U3 APYroro,
YTO CBUAETEILCTBYET O LIETOCTHOCTH KUBOM NPUPOBI.



17.

Ha kaxnoM ypoBHE BO3HHUKAlOT HOBBIE CBOMCTBA JKMBOIO, OTCYTCTBYIOIIME Ha
HIDKEJIE)KAIEM YPOBHE, BBIICISAIOTCS CBOM JJIEMEHTAPHBIC SIBICHUS M JJIEMEHTapHbIC
eauHunpl. [Ipy 3TOM BO MHOIrOM YpOBHM OTpPa)arOT XOJ HBOJIIOLMOHHOIO IpOoLECca.
Brinenenue ypoBHE# ynoOHO U M3yUeHUS )KU3HU KaK CIIOKHOTO IPUPOJHOTO SBICHUSI.

Tema 1.2

18.

19.

20.

21.

22.

23.

Krnerounas teopuss — ocHoBomonararomas st Ouojsoruu teopus, chopMyIupoBaHHAs B
cepenune XIX Beka, mpemocTaBuBIIas 0a3y A MOHUMaHHS 3aKOHOMEPHOCTEH >KHUBOTO
MHpAa W IS Pa3BUTHUS ABOJIOIMOHHOrO yueHusi. Martuac Illneiinen u Teomop llIBanH
chopMyIupoBaIu KJIETOYHYIO TEOPHUI0, OCHOBBIBASCh HA MHOXKECTBE HCCIIEJOBAaHUM O
kietke (1838—1839 r.). Pynonsd Bupxor mozmnee (1858 r.) momomHmi e€ BaKHEHITUM
MOJIOKEHHUEM «BCSIKasi KJIETKA MPOUCXOAUT OT IPYrOd KIETKU.

OcHOBHBIE MOJOKEHUSI COBPEMEHHON KIIETOYHOM TEOPHUU:

Krnerka sBisercss yHHBEpcadbHOW CTPYKTYpHOM W (YHKIMOHAIBHOM €IUHUIEH >XUBOTO.
Bce KieTkm HMMEIOT CXOJHOE CTPOCHHME, XHUMHUYECKUH COCTaB M OOIIME MPUHIUIIBI
KU3ZHEICSTCIIbHOCTH.

Krnetku 06pa3yroTcst TONBKO MPH IEICHUU UCXOJHBIX KIETOK.

Knetkn crnocoOHBI K CaMOCTOSITENbHOW IKH3HEACSITENIbHOCTH, HO B MHOTOKIJIETOYHBIX
opranusmMax MX paboTa CKOOPJMHHPOBAHA, U OPraHM3M IMPEACTaBISET COOOM ILEIOCTHYIO
CUCTEMY.

Nmvenno  Omaronmapst  JIEATENbHOCTH  KJIETOK B MHOTOKJIETOYHBIX  OpPraHU3Max
OCYIIECTBJISIETCS OOMEH BEIIECTB U YHEPTUHU, POCT U PA3MHOKEHUE

3HaueHue KJIETOYHON TEOpUM B PA3BUTHUU HAYKH COCTOMT B TOM, YTO Ojaroaapsi e craio
MOHSATHO, YTO KJIETKAa SIBJISIETCS BAKHEWILIEH COCTABJISIOIIECH YacThIO BCEX OPraHMW3MOB, UX
[JIABHBIM «CTPOMTENIbHBIM» KOMIIOHEHTOM. Tak Kak pa3BUTHE KaXJIOTr0 OpraHu3ma
HAYUHAETCS C OJHOM KJIETKW (3UTOTHI), TO KJIETKA SIBISAETCS U AMOPHOHAIBHON OCHOBOM
MHOTOKJIETOYHBIX OPTaHU3MOB.

KrneTky Ha3pIBaloT CTPYKTYypHOU, (QyHIaMEHTaIbHOM M OWOJIOrMYECKON eaMHHLEH Bcex
JKUBBIX CYIIECTB, IOTOMY 4YTO TEJIO BCEX OPraHu3MOB COCTOUT W3 KIETOK. ITO
(byHKIMOHANBHAS  €IMHMIIA  JKW3HU, TOTOMY 4YTO Bce  (DYHKIMHM  OpraHuzma
(puznonornueckue, OMOXMMHUUYECKHE, TEHETUYECKUE U Apyrue MeTabonuueckue (PpyHKINN)
BBITIOJTHSIFOTCS KJIIETKaAMHU.

CX0ACTBO B CTPOCHHHM U XMMHUYECKOM COCTaBE BCEX KJIETOK KaK OCHOBHBIX CTPYKTYPHBIX U
(YHKIIMOHATBHBIX €IUHUI] JKUBBIX OPTAaHU3MOB CBUIETEIHCTBYET O POJACTBE BCETO >KHBOTO
Ha HaIlel TUTaHeTe, TO €CTh 00 UX €IMHOM ITPOUCXOXKICHUH.

Ectp 4 xuMuueckux sjeMeHTa B KJIETKAaX XKUBBIX OPTraHW3MOB, MPUCYTCTBYIONIUX B HUX B
HauboJbIIEM 00BEME:!

kuciaopox — ot 65 1o 70%;
yraepoa — oT 15 1o 18%;

Bogopoa — oT 8 1o 10%;
a3oT — oT 2 A0 3%.
Bce 95TH  OCHOBHBIE XHWMHYECKHE JJEMEHTHl SIBJISIOTCS OPraHOI€HHBIMU D3JEMEHTaMH U

24,

COCTaBISIIOT OT 95 mo 98% o6mieir macchl opranu3ma. [Ipoune XMMHUYECKHE BEIIECTBA B
KIIETKE — DJIEMEHTBHI BpoJe Kamblus, (ocdopa, Kamusi, cepbl, HATpUs, XJOpa, XKelesa,
CWJINLIMSA, MarHusi — TPUCYTCTBYIOT B OpraHU3Me B HEOOJIBIIOM KOJIMYECTBE — 3TO BCETO
JUIIb JEeCAThIE JOJU TMpoleHTa. Takue XUMHUYECKHE DJIEMEHThl KIETKHM OTHOCATCS K
MaKpO3JIEMEHTaM.

MukposaeMeHTsl - 3TO TIpylna XUMHUYECKHX OJIIEMEHTOB, KOTOpPBIE COJEpKarcs B
OpraHu3Me 4YeJlOBeKa B OYeHb MaJbIX KojmdecTBax, B mpenmenax 10-3 -10 - 12%.
MHUKpPO3JIEMEHTHI BBINOJHAIOT BaKHeHIIMe (YHKIMM B OpraHuM3Me uenoBeka. Jlaxe B
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27.

28.
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MUKPOCKOITMYECKHX  KOJIMYECTBAX OHM  OO0JadaroT  OTpOMHOM  3(PPEeKTHBHOCTHIO.
MHUKpPO3JIEMEHTBl BXOISIT B COCTaB CTPYKTYpPhl OMOJIOTMYECKM AKTUBHBIX BEIECTB:
(GepMeHTOB, TOPMOHOB M BHUTaMUHOB. VX HeXBaTKa IMPUBOAUT K CEPbE3HBIM 3a00JIEBAHUAM
OpraHusma.

Bopna sBisieTcst He3aMeHMMOM 4acThlO BCEro >KMBOro. bousiblIylo Maccy KIETKH COCTaBIIseT
BOJIa, KOTOpasi 00eCreunBaeT Typrop KJIETKH (BHYTPEHHEE JaBJICHHE), CO3/1aeT YINPYroCTh.
B Bozme pacTBOpstOTCS BCe HEOOXOOUMBIE BEIIECTBA Ul KIETKH, a TaKXe C I[TOMOIIbIO
BOJIbI BO3MOXKEH TPAHCIOPT ATHUX BEIIECTB KaK BHYTPH KIETKH, TAKM U OOMEH MHOTHUMH
BEIIIECTBAMHM C OKPY>KaIOIIEeH Cpeliou.

OOMeH BemiecTB BKJIIOYAET B ceOs, KOHEYHO, U O0OMeH BOJbl. COBOKYMHOCTH MPOIIECCOB
BCAaChIBaHUS BOJBl B JKEIyAKE M KHUIICYHHMKE, paclpelieieHue ee MEXAYy TKaHAMU
OpraHM3Ma U BBIJIEIECHHME 4Yepe3 IOYKHU, JIETKUE, KOXY - B 3TOM M COCTOUT CYIIHOCTh
BOHOro oOMeHa. KileTKM W MEeXKJIEeTOYHbIe BELIeCTBAa JKUBBIX TKaHEH NpPEICTaBISAIOT
cO0OH  CIIOKHBIE CHCTEMBI, OTHCIbHBIE YacTH KOTOPBIX COAEpP)KaT B  KayecTBe
HE00XO0AMMOr0 KOMIIOHEHTA BOJY.

B kadecTBe OCHOBHOIO 3HEPreTUYECKOr0 MaTepuaja HCIOJB3YIOTCS YIJIEBOJABI U KUPBI.
Hanpumep, cioHbIH yriieBOJ IJIMKOTEH U XKHUPBI - 3TO PE3epBbl «TOIMJIMBa» B KieTke. OHU
pacxoayroTcsl KJIETKaMu II0CJ€ HEKOTOPOro Mepuojbl ronofaHust opranuzma. Hampumep,
yTPOM TIOCJI€ CHA WJET aKTUBHOE MCIIOJIb30BaHHE XKMPOB, KOTOPblEe BHaJaje pacraiarorcs
Ha TJIMLEPUH U )KUPHBIE KUCIIOTHI.

benku y4yacTBYIOT B OOMEHHBIX IpolleccaXx U SBISIOTCS YHUKaJIbHBIM OHOJIOTHYECKUM
MaTepUajoM JMJIsi TOCTPOEHHUs BCEX KJIETOK OpraHu3Ma, B TOM 4YHCIIE KJIETOK KpOBH,
TOPMOHOB U KJIETOK-aHTHTEJ, YHUUYTOXKAIOIUX BpeAHbIe MUKPOObI 1 BUpychl. Kpome Toro,
OEJIKM TOMOTAIOT «PACKPBITHCSA» IMOJIE3HBIM CBOMCTBAM JPYIMX MHUTATEIbHBIX BELIECTB, a
€clii OpraHM3My He OyJeT XBaraTb JXMPOB M YIJIEBOJOB, TO o0ecreyar ero eme Hu
SHEPIrUEH.

benky BBINOJHSIOT HIMPOKMHA CHEKTp (YHKUMH BHYTPH OpPraHM3MOB, BKJIIOYAs KaTalu3
MeTabonnueckux peakiui, perumkanuto JHK, pearupoBanue Ha pasgpakuren,
obecrieyeHrne CTPYKTYpbl KJIETOK U OPraHW3MOB M TPAaHCHOPTUPOBKY MOJEKYT U3 OJIHOTO
MecTa B Jpyroe. benku oTnmyaroTcs Apyr OT Apyra NpexJie BCEro Mociel0BaTeIbHOCTbIO
aMUHOKHCIIOT, KOTOpasi OIpPENENseTCs IMOCIEN0BATEIbHOCTBIO HYKJIEOTHAOB UX TI'€HOB U
KOTOpasi OOBIYHO MPHUBOJUT K CBOpAauYMBaHHMIO Oelka B CHEHU(PHUUECKYI0 TPEXMEPHYIO
CTPYKTYpPY, ONPEAEIIAIOIIYIO €70 AKTUBHOCTb.

buonornueckue ¢ynknuu OenxoB. 1. CTpykTypHas (KepaTWH BOJIOC U HOTTEH, KoJulareH
COCMHUTENIbHOW TKaHM, MYLIMHBI CIM3MCTBIX BblieneHud). 2. Karanutuueckas
(pepmentrr) 3. TpancnopTHas (remMoryioOMH, MHUOTJIOOMH, adbOYMHHBI. CBHIBOPOTKH) 4.
3ammTHas (aHTHTEna, (uUOpuHOTeHbl KpoBu) S. CokparutenbHas (akTHH, MHO3UH
MbIlIeYHON TkaHHM) 6. ['opMoHanbHas (WHCYnuH, ractpuH) 7. PesepBHas / IlutarenpHas /
3anacHast (0BaJILOYMHMH.

®epMeHTHl (PH3UMBI) - 3TO OENKOBbIE BEIIECTBA, WIrPAIOIIME OYEHb BAXKHYIO pOJIb B
pa3NUYHBIX ~OMOXMMHYECKMX Ipoleccax B opraHusme. OHH  HEOOXOOUMBI IS
NepeBapyuBaHus THIIEBBIX MPOIYKTOB, CTUMYJALUU JEATEIBHOCTH TOJOBHOTO MO3ra,
MIPOLIECCOB dHEProodecneueHust KJIeTOK, BOCCTAHOBJICHHUS OPIaHOB U TKAaHEH.

[IpakTuecku Bce O6enku mocTpoeHsl U3 20 a-aMUHOKHUCIOT, MpUHaAIexKaumx K L-pany, u
OJIMHAKOBBIX MPAKTUYECKH Y BCEX OPraHM3MOB. AMHUHOKHCIOTHI B O€JIKax COEIMHEHBI
Mexay coboil nmentuaHon cBsi3zbto — CO — NH—, koTopas oOpa3yercs kapOOKCHIBHOHN U
a-aMUHOTPYIIION COCETHMX AMHHOKUCIOTHBIX OCTaTKOB: JIB€ aMUHOKUCIOTHI OOpa3yloT
JUTICTITA]T, B KOTOPOM OCTArOTCS CBOOOMHBIMU KOHIEBble KapOokcmnbHast (—COOH) u
amuHorpynna (H2N—), k KOTOppIM MOTYT NPUCOENAUHATHCS HOBBIE AMUHOKHUCIIOTHI,
00pa3ys MOJUNENTHIHYIO LETb.

[lepBuynHas cTpykTypa Oenka - 3TO JHMHEHHOe OOBbEIMHEHHE aMHUHOKHCIOT, KOTOpBIE
COEAMHAIOTCA C IOMOINBIO TMENTUAHOM CBSI3U. MoOHOMepaMu BceX OEIKOBBIX MOJIEKYI



ABJIIIOTCS.  AMMHOKHUCIJIOTBI, a CaMHU MOJIEKYJbl TPEACTaBISAIOT COOOH  JHMHEHHbIE
reTepOoNOIMMEPH] Pa3IMYHOMN JIMHBI.

34. BropuuHas CcTpyKTypa Oenka - 3TO CHoco0 YKJIaAKd MONHICHTHAHOW Iienmu B Ooliee
KOMIIAKTHYIO CTPYKTYpY, MPH KOTOPOW NMPOUCXOAUT B3AaUMOACUCTBHE MEMTHUIHBIX T'PYIIL C
00pa3oBaHMEM MEXJy HUMHU BOJOPOJHBIX CBA3ed. DOpMUPOBAHUE BTOPUYHON CTPYKTYpHI
BBI3BAHO CTPEMJICHHEM IMEeNTHAA MPHHATH KOH(POPMAIUI0 C HAUOOJBIIMM KOJIUYECTBOM
CBsI3el MEX/1y NENTHAHBIMU TPYIIIaMH.

35. Dro TpexMepHas apXWUTEKTypa MOJUNEHTHIHOW IENH - 0c000e B3aMMHOE PACIONIOKECHUE B
IIPOCTPAHCTBE crpaeo0pas3HbIX, CKJIaJuaThIX U HEpEryJsIpHbIX  Y4YacTKOB
MOJIMIIENTUAHON 1enu. Y pa3HbIX O€IKOB TPETUYHOM CTPYKTypbl pasziauyHa. B
(GOpMHPOBAHUN TPETUYHOM CTPYKTYpbl Y4YacTBYIOT AMCYJIb(UAHBIE CBSI3U M Bce cialble
THUIIBI CBS3EM.

36. AMHHOKHUCIIOTBHI SIBJISIIOTCS CTPOUTENIbHBIMU Ojokamu Oenka. benku - 3T0 yIMHHBIE
LENOYKY AaMUHOKHUCIOT. B opranumsme ecTb ThICSUM PA3IUYHBIX OEJIKOB, KaXJIbll U3
KOTOPBIX BBINOJHSET BaKHYIO pabOTy M MMEET CBOIO COOCTBEHHYIO IOCJEI0BATEIbHOCTD
aMHHOKHUCIOT. [locienoBaTenbHOCTh 3acTaBisieT OENOK NPUHUMATh pa3Hble (QOPMBI |
BBINOJIHATH pa3Hble QYHKIUU B OPraHU3Me.

37. AMUHOKHUCIOTBI  COCIMHSIOTCS ~ MEXAYy COOOH  CBSA3SIMH, KOTOpbIE  HAa3bIBAIOTCA
nenTuaHbIMU. llenTuaHas CBA3b - 3TO CBSI3b MEXAY a-KapOOKCHUJIBHOM TIpYIIOH OAHOHN
AMUHOKHCIIOTBI M a-aMUHOTPYIIIION Ipyroil aMUHOKHUCIIOTHI.

38. OrpomHOe KOIWYECTBO OETKOB M CHEHU(PUYHOCTh UX (GYHKIUN (Hampumep, (HEepMEHTHI,
OenKOBBIE KaHAIBI) M CTpoeHHs (mIoOymsipHble W (QUOPWIIISPHBIE) OOBICHAIOTCS
KOMOMHAIMe aMUHOKHUCIOT B HX IHEpBUYHOM cTpykType. Bcero cymecrByer 20
aMUHOKHCIIOT, 00pa3yrouux OelKd, a BO3MOXHBIX KOMOMHAIMM 3TUX aMMHOKHCIOT - B
TeIcAYM pa3 Oosbiie. Kak npaBuio, Bce O€NKH JOBOJBHO JJIMHHBIE M COCTOAT U3 COTEH
aMUHOKHCIIOT.

39. VYrueBonbl - MPUPOIHBbIE OPraHUYECKHE COEAMHEHUS, COCTOSIIME M3 MOJIEKYN yriepoja |
BoAbl. Jlng Hamiero opraHu3ma  yrJIeBOJbl  SBJISIOTCS  OCHOBHBIM  «TOILIMBOMM,
o0ecreynBaoIUM SHEprueil Bce MpOLECChl, NPOMCXOJAIIME B Teje uenoBeka. Haim
OpraHM3M CIOCOOEH 3amacarh YIJeBOJbl B BUJE TJIUKOI€HA, KOTOPBIM OTKJIaIbIBAacTCs B
MEYEHU M MBIIIAX. YTIEBO/bl YYaCTBYIOT B CHHTE3€ 3aMEHUMBIX aMMHOKHUCIIOT, SBISIOTCS
MaTepUajIoM Ul pocTa KJIETOK U MUTAaHUEM ]ISl MO3Ta.

40. HUx ocHOBHbIE (DYHKIIMM TAKOBBI: SBISIOTCS Ba)KHEHIIMM HMCTOYHMKOM SHEPIUU; BXOJAT B
CTPYKTYpy KJETOYHBIX MeMOpaH, B COCTaB TKaHEW, BKIIOYass HEPBHYIO; DPACTBOPSIOT
KU3HEHHO Ba)XKHbIE BHUTAMHUHBI U CHOCOOCTBYIOT HX YCBOEGHHIO. JKUpbI NHpeaoxpaHsioT
OpraHM3M UYeJOBeKa OT MEPeOXJNAKIACHUS, YyIydllaloT BKYyC MHUIIM W JAaIOT YYBCTBO
JUTUTENIEHOTO HACHIIIEHUS.

41. MoHoMepsl - 3TO aTOMbI, TPYHIbl aTOMOB WJIM HEOONbIINE MOJEKYJbl, CIOCOOHbBIE
00pa30BbIBaTh YCTOHYMBBIE LEMOYKH. [lommmepsl - 3TO BeLIECTBA, MOJIEKYNbl KOTOPBIX
COCTOSIT U3 OOJIBILIOTO KOJMYECTBA OJIMHAKOBBIX "3BEHBEB' - MOHOMEPOB.

42. buomnonuMmepsl: OeNKU, HYKISHHOBBIE KUCIOTHI, TOJIHUCAXapUIbI

1) Benkwu - KaTaTU3UPYIOT MPOTEKAHUE OMOXUMHUUECKUX PEAKIIN, BBITOIHSIIOT CTPYKTYPHYIO HIIH
MEXaHUYECKyI0 (DYHKIMIO, CO3Jal0T CHUTHAJIbHBIE CHCTEMBI KJIETOK, WHOT/IA BBIIOJIHSIOT
sHEepreTUyecKkue QyHKIUU.

2) Hyxneunossie kucnotsl (JJHK, PHK) - JIHK coxpanenue u nepenada HaclieACTBEHHOM
nnpopmanuu; PHK (uPHK, TPHK, pPHK) - peanusanuu HacienctseHHoi naopmanuu

3) Iomucaxapuasl (BBICOKOMOJICKYISIPHBIC YTIIEBOIbI) - CTPYKTYPHBIE ITOJIUCAXaPHIbI
(uemtoa03a, XWTHH) MNPUAAIOT KIETOYHBIM CTEHKaM KJIETOK IPOYHOCTb, PE3EpPBHBIE
noimucaxapuabpl  (Kpaxmalj, — TJUKOTeH,  TaJlaKTOMaHHaHbl) MO  HEOOXOIUMOCTH
pacLIEIUIAIOTCS HA MOHOCAXapUabl U UCTIONB3YIOTCS OPraHU3MOM.

43. MoHOMepHI - 3TO HEOOIBIINE MOJIEKYIIbI, KOTOPBIE MOT'YT COEIMHATHCS IPYT C IPYTOM
MOBTOPSIFOIIIUMCS ~ 00pazoM, oOpa3zys Oojiee  CIIOXHBIE  MOJIEKYJbl, Ha3bIBaCMbIC



noirMepaMu. MoHOMephl 00pa3yloT MOJUMEPHI IMyTeM OOpa30oBaHUs XHUMHUYECKHUX CBsI3eil
WM CYIPaMOJIEKYJISIPHOTO CBSI3bIBAHUS B IIPOLIECCE, HA3bIBAEMOM IOJIMMEPHU3aLUe.
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[TonumepHble MOJEKYBI 00pa3yrOTCsl B MPOILECCe PEaKIUU MOJIMMEPHU3aIui, KOTOpask MOXET
OBITH 3alylleHa BO3ACWCTBUEM HAa MOHOMEpPHI BHEHIHHMX (DAKTOPOB IMOAPA3ACISAIOMIUXCS IO
THUITY BO3JICHCTBUS HA: TepMUYECKHE, (POTOXMMUYECKHE, paUalliOHHbIe U HHUIIUUPOBAHHBIE.
benku — 3TO OCHOBHBIE CTpoUTENbHBIE O0JIOKM opraHuzMa. OHU SBISIOTCS HEOOXOIUMBIMHU
JUISL pOCTa U Pa3BUTHUS KIETOK, TKAHEH U OpraHoB. beaku COCTOSAT M3 aMHUHOKHUCIIOT, KOTOPbIE
COEUHSAIOTCS B LENOYKH, OOpa3ysl CIOXKHBIE CTPYKTYpbl. BelKku BBINOJHSAIOT MHOXXECTBO
GyHKIMI B OpraHusMme, B TOM YHCJE Y4YacTBYIOT B OOpa30BaHUU aHTUKOPITYCOB, TOPMOHOB,
(epMEeHTOB U TPAHCHOPTUPYIOT KUCIOPOJA M NHUTATEIbHBIC BEIIeCTBa B KieTkH. Kpaxman u
KJIETYATKA ABJISIOTCA MOJIMCAXAPUIAMU, TO €CTh CIOKHBIMU YIJI€BOJAAMM.

HyxnenHoBble KHMCIOTHI SBIAIOTCS OMOIIOJIMMEpPAMM, KOTOPBIE COCTOST U3 MOHOMEPOB -
HYKJICOTHI0B. Molekyna HyKIE€OTHMAa COCTOUT W3 TPEeX COCTaBHBIX 4YacTed: U3
MSATHYTIIEPOIHOTO caxapa - TEHTO3bl, W3 a30THCTOTO OCHOBaHUS W ocraTka (ocdopHOii
KHUCJIOTBI

B npupone cymiectByer Bcero 2 BHJia HYKJIEMHOBBIX KUCIOT, u3BecTHble BceM: JJHK u PHK,
KOTOpbIE€ SIBIISIFOTCS. OCHOBHBIMU CTPYKTypHbIMH eauHunamu reHoB. JIHK u PHK »srto
OMOTOIMMEpPHI, KOTOpbIE XpaHAT, TMEpPeNaloT H  pPEATM3YIOT BCIO  HACIEACTBEHHYIO
MH(OPMALIHIO KIETKH.

B nykieotnnax oOHapyXeHO 2 Kiacca a30TUCTBIX OCHOBAHUM, SBIISIOLIMXCS IMPOU3BOJBIMU
JBYX apOMAaTUYECKUX TI'€TePOLUKINYECKUX COCAUHEHUU - NMypuHa W nupumuauHa. llypun -
[IPOM3BOJIHOE MUPUMHUANHA, MOJIEKYJIAa COCTOUT W3 KOHJIEHCUPOBAHHBIX KOJIEL MUPUMUAMHA U
uMugazona. JlBa HyKJIEOTHAA, COEIUHAACH, 0Opa3ylOT MUHYKIIEOTH] MyTeM KOHACHCAllUHU, B
pe3yibTaTe KOTOpo Mexay (ochaTHON TpyNImol OJHOTO HYKJIEOTHIA M CaxapoM APYroro
BO3HUKAET (HoCPHOpHOANIPUPHBIA MOCTHK.

JJHK — wmakpomoiiekysia, MOJUMEpP HYKJIEHHOBBIX KHUCIOT, CHOPMHUPOBAHHBIX M3 TpeEX
KOMIIOHEHTOB: MATUYIJIEPOAHOTO caxapa Je30KCHPHOO03bl, a30TCOAEPIKALIEr0 OCHOBAHUS U
¢docdarnoit rpynnel. OCHOBaHHS OBIBAIOT JBYX THUIIOB: IYPUHOBBIE W MHUPUMHJIUHOBHIE. B
JIHK npucyrcTByrOT JBa IypHHOBBIX OCHOBaHMs, ageHMH (A) u ryanuH (I'), u naBa
nupUMHUINHOBBIX, TUMUH (T) 1 nuro3un (L1).

50. PuGonykneunoBas kucinora (PHK) - sTo ogHOoHMTEBO#l Ouomomumep, B KadecTBe
MOHOMEPOB KOTOPOI'0 BBICTYHAKOT HYKJIECOTHIbl. Marpuuen s CHHTE3a HOBBIX MOJIEKYII
PHK sBisttoTcst MOJNIEKyJIbl 1€30KCUpUOOHyKIIenHOBOM kucnoThl (Tpanckpunims PHK). Xots
B psizie cllydyaeB BO3MOXKEH M 0OpaTHBIN mporecc (oopasoanue HoBbIX JIHK Ha MaTpuune PHK
B X0/I€ PEIUIMKALMU HEKOTOPbIX BUpPYycoB). Taxke ocHOBOM 1ig 6uocunteza PHK moryt ObITh
Ipyrue MoJsieKyibl pruOoHykienHoBoi kucinoTsl (perummkanus PHK). B tpanckpunuuu PHK,
MPOUCXOJAIIEH B SApE KIIETKH, Y4acTBYET LENbld psili (epMEeHTOB, Haubojee 3HaYMMbIM U3
kotopsIx saBisiercsa PHK -nonmmumepasa.

KommiemeHnTapHOCTh B 11€710M - B3auMHOe cooTBercTBHEe. KoMmnemenrapHocts B JIHK - 310
MIPOCTPAHCTBEHHAs B3auMoOAOMNONHAeMOCTh MoHoMepoB JIHK HykmeorunoB (IUTO3MH,
IyaHWH, TUMHUH M aJICHWH), NPUBOAALIas K OOpa30BaHUIO CBs3€H MeXIy HUMH, HpUYEM
LIMUTO3UH KOMILJIEMEHTApEH T'yaHUHY, & THMUH - aJICHUHY.

Penmukarust - ato mpornecc camoynsoenus JIHK. Cunres JJHK mporekaer B siape B S-dazy
KJIETOYHOrO NHKJIa W mnpeamectByeT neneHuto kinetku. Cunres JIHK mnpoucxomut
onHoBpeMeHHO Ha obeux uemsx JJHK. B ocHoBe - mpunimn kommiementapHoctu. [Iporecc
SBJIETCS TOJTYKOHCEPBATUBHBIM, TaK KaK IO 3aBEPIICHUU pEIUIMKAIMK KaXKAas JOYEpHSs
Mmoutekyna JIHK conepxut oiHy poUTENBCKYIO U OIHY BHOBb CHHTE3UPOBAHHYIO LIEIIb.
OcHoBubie otnuuus moisiekyn JJHK u PHK: monspnas macca monexynsl: JIHK > PHK;
¢ynkuus: monekyna JIHK xpanut nacneactBennyio uHpopmanmio, PHK — nepenocur ee;
kommnuectBo uener: JIHK — naByxuenoueunas monekyina, PHK — opHonenodeudnas;
MectoHaxoxaeHue B kinerke: JJHK — sanpo, PHK — sapo u nuromnasma; caxap: JHK —
ne3zokcupu6o3a, PHK — pubo3a.
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Bceero Beimensitor Tpu pasHoBuaHoctd PHK: wrpopmammonnyto (MPHK), Tpancmoprtayro
(TPHK) u pu6ocomansnyio (pPHK). Coxepxanue Bcex BumoB PHK kierke B mepecuere Ha
Maccy B 5—10 pa3 Gomnbiie, yem coaepkanue JJHK. D10 00BsicHumo npeanaznauenuem HK.
JJHK TonmpkO XpaHUT TEHETHUYECKYI0 WH(POpPMAlHI0, KOTOpas MOXET MHOTOKPAaTHO
konupoBatbesa. Mounekyinsl PHK yuacTByroT B cuHTe3e Bcex O€IKOB OpraHu3Ma, KOTOpbIE
MOCTOSTHHO OOHOBIISIFOTCSI.

Oynknuu PHK1. Uuadopmarnmonnas (1950-e rr):mepemnava mHdopmanuu o CTpyKType Oernka
or JIHK:;xpanenue wuHbpopmanuu mnpumepHo y 80% BHUPYCOB JKHMBBIX OpraHM3MOB
(BemonusoT poas JIHK).2. Karamurtuueckas (1982 r): p-PHK, PHK HekoTopbhiXx BUpycOB
saBisitoTest pubo3umamu wim PHK-depmenramu.3. Perynstopuas (1990-e rr): mameie PHK
OTBEUalOT 3a paboTy T'€HOB B fAlpe U CHUHTEe3 Oenka B nuroruiazme. Takum obpazom, PHK
coueraer cBoicTBa:/JHK — npuHIMI KOMIIZIEMEHTApHOCTH, 32 CYET KOTOPOIO IIPOUCXOIUT
MaTpUYHOE KOMHPOBAHUE MOJICKYNBI;0€IKOB — TpeXMepHas CTPYKTypa, MO3BOJISIIOIIAS
BBIIIOJHATH Pa3IMYHbIC 337au: KaTalu3, peryisiuio, TPaHCIOPT.

OtBer: CxonctBo: - benku © HyKICHMHOBBIE KHUCJIOTHI SIBISIFOTCS  OMOJIOTMYECKUMU
MoJsieKynamMHu. - OHM COCTOST W3 DJIEMEHTOB: YIJIEPOJa, BOJOPOJA, KHCIOpOAa, a30Ta U
dbocdopa. Paznuuus: - benku cocTosST W3 aMUHOKHCIOT U BBIMONHSIOT pa3iuyHble (YHKIINU,
TakMe Kak KaTalu3 XMMHUYECKUX PEeakUuil U co3JaHue CTPYKTyp B KieTke. - HykiaenHoBble
kucnotel, Takue kak JIHK m PHK, coctoar u3 HykieoTumoB W ciyxaT A XpaHEHUS U
nepeaayn reHeTHYecKoi nHpopMaIum.

Anenosuamonodochar (AM®D), anenosunaudochar (AJAD) u aaeHozuntpudochar (ATD)
OTHOCSITCSL K KJacCy COEAMHEHWMH, Ha3blBa€MbIX HYyKJI€oruaaMu. Mosekyna HyK-JI€oTHaa
COCTOUT W3 MATHYIJIEPOJHOTO caxapa, a30THUCTOro OCHOBaHUS U ¢ocPopHOU KUCIOTHL. B
Moisiekyne AM® caxap mpencraBieH pu0o-30i, a OCHOBaHME — aJeHMHOM. B Moiekyne
AJ1® nBe pocharHbie rpynmsl, a B Mojaekyiae ATO — tpu.

Tema 1.3
58. Ilna3maruueckass MemMOpaHa COCTOUT U3 JUMUIOB U OenkoB. JIunuasl B MemMOpaHe 00pa3yroT

JBOMHOM CJIOM, a OeNKH MPOHU3BIBAIOT BCIO €€ TOJIILY, MOIPYKEHbl Ha pa3Hyl IIYyOHHY B
JUMUATHBIA CIIOM WM pacroyiaraloTcsi Ha BHEUIHEH M BHYTPEHHEW MOBEPXHOCTH MEeMOpPaHBI.
K HexkoropbiM OenkaM, HaxoJiIIMMCS Ha HAapy)KHOM TOBEPXHOCTH, HPUKPEIICHbI
yrieBoAbl. benku u yrieBosabl Ha MOBEPXHOCTH MEMOpaH y pa3HbIX KJIETOK HEOJMHAKOBBI U
ABJIIOTCS CBOCOOPA3HBIMU yKa3aTEJSIMH TUIIA KIIETOK.

59. OcHOBHBIE CBOMCTBA TJIa3MAaTUYECKOM MEMOpaHbl BKIIOYAIOT 3alUTHYIO (DYHKIHUIO,

yIOPYTrocTh, MEpMEaOUIBHOCTh M CO3JaHUE BJIEKTPOXMMHMUYECKOTo rpaaueHTta. Bce st
CBOMcTBa 00ECHEeYMBAIOT HOpPMalibHOE (DYHKIIMOHUPOBAHME KIJIETKH M TO3BOJISIOT el
BBITNOJHATH CBOU KU3HEHHO BaXKHbIE (QYHKIUU.

60. Knerounass memOpana (Takxke HUTOJIEMMa, IIa3MajeMMa, WU IJ1a3MaThdeckas MemMOpaHa)

— DJIacTHYecKas MOJIEKYJsIpHasi CTPYKTypa, cocrosimas u3 OenkoB u jaunuaoB. Otaenser
CoJIepKMMOe JIF000H KJIETKH OT BHEIIHEH cpejibl, odecnieunBas e€ LEelIOCTHOCTD; PEeryIupyeT
oOMEeH MeXIy KIETKOM W cpelol; BHYTPUKIETOUHbIE MEeMOpaHbl pa3leisioT KIETKY Ha
CIEUAIN3UPOBAaHHBIE 3aMKHYTHIE OTCEKM — KOMIIAPTMEHTBHI WJIM OpPraHeUulbl, B KOTOPBIX
MOJIEPKUBAIOTCS ONPEEIEHHBIE YCIOBUS CPEIbI.

61. I/I36I/IpaTCJILHa$I OPOHUIACMOCTb O3HA4Ya€T, YTO HCKOTOPBIC BCIICCTBA (I/ICHOHBSyCMHC

KJIETKOM, Hampumep, UIs NHTAHUS WM JAPYTUX TMPOIECCOB) MOTYT MNPOXOAUTH Yepe3
KJIETOUYHYI0O MeMOpaHy, a Jpyrue (HeHy)XHble, onacHble) — HeT. [Ipuuém mMemOpaHa MOXKeET
Jla’ke OTYACTH PEryIupoBaTh 3TOT IPOLIECC.

62. BemiecTBa MOCTYNaloT B KJIETKY CKBO3b KJIETOUHYIO 000JIOUKY B BHJE PACTBOPOB M3 APYIHX

63.

KJIETOK, OKPYXaIomel Cpeabl M MEKKICTHHKOB. O00J0YKa >KUBOW KIETKH YCTPOCHA Tak,
YTO MpOHHUIIAEMa JUIs OJHUX BEIIECTBA M HENpPOHMIIaeMa i JApPYrux. Takum oOpasom
KJIETKa MOJTy4aeT BCe HY)KHOE s ceOs.
[MuToruiasma OKpy)KeHa KJIETOYHOW WM IUTOIUIa3MaTI4ecKo MemOpaHoi. OHa COCTOUT U3
JIBYX OENIKOBBIX, TaK HAa3bIBAEMbIX O3JEKTPOHHO-TUIOTHBIX, CJOEB, MEXAY KOTOPBIMU
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PacCIoJIOKEH MeHee TUIOTHBIN (CBETJIBIN) CJIOW JMMHUAOB. DTa TPEXCIOWHAs YIBTPACTPYKTypa
JIEKUT B OCHOBE JIEMEHTAapHON MEMOpaHbl KJIETOYHBIX OPTaHELI.

[Inasmonu3 — 3TO sBIEHHE, KOTOPOE IPOMCXOJUT B KJETKE, KOrja OHa TepsieT BOAY U
IJIaBHBIE BELIECTBA, COJEpXkalllMecs B HEM, cokpamiatoTcs. B pesynbprare miaazMoin3a KieTka
U3MEHSEeT CBOIO (opMy, TepseT MNPOYHOCTb M HECIIOCOOHA BBINONHATH CBOU (YHKLUU
HOpMasbHO. [l1a3M0IM3 MOXET MPOMCXOAUTH MPU HEAOCTATKE BOJBI B OKpYXarollel cpene
WIN TpU HENpaBUIbHON pabote kierku. OH yacTo HaONIOAAeTCsl B PACTUTEIbHBIX KJIETKAX,
0COOEHHO B JIUCTHSIX, CTEOJIAX U KOPHSX.

TYPI'OP, nHanpsok€HHOE COCTOSHHE KIIETOYHOM O0OOJOYKH, CO3/1aBaéMO€ THJIPOCTATHY.
JTaBJICHUEM BHYTPHUKJIETOYHON JKUJIKOCTH. B pacTUT. KieTkax BHYTp. JaBI€HHUE Ha KIETOUHYIO
CTEHKY IIpEBbIIIAECT JaBJIEHUE Ha HEE Hapy)KHOTrO pacTBopa. Y OOJBIIMHCTBA PAcTEHUH
TYpPropHOE JaBlICHHE JESKUT B mpenenax 5-10 at™, y ranoduros, rpu6os - 50-100 atm.
l'unepronnyeckue pactBopsl  (Solutiones hypertonicae)— pacTBOpBl, OCMOTHYECKOE
JIaBJICHUE KOTOPBIX BBIIIE OCMOTHYECKOIO JaBJiE€HMs IUIa3Mbl KpoBu. B kauectBe I'. p.
UCIOJB3YIOT PacTBOPHI COJICH IIETOYHBIX M LIEJTOYHO3EMENbHBIX METAJIJIOB, TJIIOKO3BI,
MOYEBHMHBI M Jpyrux BewiecTB. KoOHLEHTpalMs 3TUX pacTBOPOB MpeBbIMAET (U3HOI,
KOHIIEHTpalUIO: JIJIsi Xjopujaa HaTpusi oHa Bbimie 0,85%, mis moueBuHBI Bbiie 1,65%, s
[II0KO03bI Bbile 5,14% (cM. M30TOHNMYECKHE pacTBOPHI).

I'unoToHNuYecKuil pacTBOp — pPacTBOpP, HMMEIOIIUNA MEHbILIEe OCMOTHYECKOE JaBJIEHUE II0
OTHOIIEHUIO K JAPYroMy, TO €CTh OOJIQJaloUIfii MEHbIICH KOHIICHTpalueil BelecTBa, He
IpOHMKaroIero uepe3 mMemOpany. Ilpu morpykeHuu KiI€TKM B THUIIOTOHHYECKHUH DPacTBOpP,
IPOUCXOJUT OCMOTHYECKOE TNPOHUKHOBEHHE BOJbl BHYTPb KIETKHM C pa3BUTHEM €€
TUIepruapaTaluy — Ha0yXaHus C MOCIEAYIOIINUM [IUTOJIU30M.

N3oToHNYEecKHne pacTBOPBI — BOJHBIE PACTBOPHI, N30TOHUYHBIE IIa3Me KpoBH. lIpocrenimum
pacTBOPOM Takoro THUMA SBISETCS TaK Ha3blBaeMbli  (PU3MOJOTMUYECKHH  pacTBOp
(«duspactBop») — BoaHbIl pactBop Xiopuaa Harpus (NaCl) ¢ maccosoii moneit w(NaCl)~
0,9%. Ha3Banue 3T0 OYeHb YCIOBHOE, TaK KakK «(pu3pacTBOp» HE COJAEPKUT MHOT'MX BEILECTB
(B yacTHOCTH, cOJeH Kayus), HEOOXOAUMBIX Ui (PU3MOJOTHYECKON AESITETbHOCTH TKaHEH
Opra"usMa.

N3oTOoHMUYECKHE pacTBOpPHI TakKe Ha3bIBAIOTCS «(PHU3MOJIOTHUYECKUMU»). OTO Ha3BaHUE
TOBOPUT O TOM, 4YTO MX COCTaB M CBOMCTBa OJM3KM K (DU3MOJOTHUECKUM YCIOBUSIM
opranu3mMa. OHU 00eCreunBaOT ONTUMAIbHOE PAaBHOBECHE MEXAY BOJIOM U 3JIEKTPOJIUTAMU B
KJIETKaxX, YTO HEOOXOIMMO JJIsi HOPMaJIbHOM paboThl OpraHu3Ma.

ConeBble cnaOuTeNbHBIE MOTYT COJAEpXKaTh OJMH MM HECKOJbKO U3  CIEAYIOIIMX
UHTPEIMEHTOB: THJIPOKCUI MarHus, cyiabpaT MarHus, LUUTpaT MarHus, ¢ocdar HATpus U
cynb(at HaTpusl.

bnarogapsi BBICOKON KOHILIEHTpALMK COJIM B MOBA3KE, OHA CO3/IA€T ONTHUMAJIbHBIE YCIOBUS IS
pereHepanMu TKaHed W CTUMyJIUpyeT oOMeHHble mpouecchl. Ilpu  HaHeceHuu
TUIEPTOHUYECKONW COJIEBOM MOBSA3KM Ha paHy MPOMCXOIUT AKTUBAIMsS KPOBOOOpALIEHUS U
ycujieHue oOMeHa BelleCTB B TKaHAX. OTO CHOCOOCTBYET YBEIHMYEHUIO IOCTYIUICHUS
KHCJIOPO/ia U IMUTATEIbHBIX BEUIECTB K MECTY MOBPEXKICHHUS, YTO CIIOCOOCTBYET OBICTpOMY
00pa30BaHMIO HOBBIX KJIETOK M TKaHEH.

BxitoueHus muromiiazMbel — 3TO He0Os3aTesbHbIE KOMIIOHEHTBI KIIETKH, MOSIBIISIONIMECS U
HCcYe3arolfe B 3aBUCUMOCTH OT MHTEHCUBHOCTH U XapakTepa 0OMEHa BEIIEeCTB B KJIETKE U OT
YCIOBUH CYIIECTBOBAHUS OpraHu3Ma. BKIIIOYeHHS MMEIOT BHJI 3€peH, TIJBIOOK, Karmels,
BaKyoJiel, TpaHyll pa3IuYHOM BeNWYMHBI U Qopmbl. MX XumMudeckas Opupoia OYEHb
pasHooOpa3Ha. B 3aBucuMOcTH OT (QYHKIIMOHAIBHOTO Ha3HAUYEHUs BKIIOYCHUSI OOBEIUHSIOT B
IpynInbl: TPOQUUYECKHE; CEKPEThl; HMHKPEThl; MUIMEHTBHI; 3KCKpEThl U Jp. CIElHaIbHbIE
BKIIIOUEHUS (TEMOTIIO0MH)

Oprasesisl IPEACTAaBISAIOT COO0M 4acTH KJIETKM MHUKPOCKONUYECKHX pa3MepoB, KOTOpbIE
OTBEYAIOT 3a BBINOJHEHUE OIpEaeieHHOH (YHKIMU BHYTPU KICTKH JIIOOOH CTEreHu
CJIO’KHOCTH.
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O6mee - aTo ogHOMEeMOpaHHbIe opraHou bl oTiauyus - JI1C (rpanyaspHas WM MIepoXoBaTas

- cuHTe3 Oenka), ['onbku - ymakoBKa OpPraHMYeCKHX MOJIEKYJ, 0Opa3oBaHHE IMEPBHUYHBIX
JIN30COM.

K HemeMOpaHHBIM OpraHeiyiaM KJIETKA OTHOCSATCS! LIEHTPHOJIU, MUKPOTPYOOUKH, (PHIaMEHTHI,
pubocoMbl 1 ntostucoMbl. LlerTpronu (centrioli), 0ObIMHO MX JBE (IUILIOCOMA), TPEICTABIISIOT
coOOM MeJKHe TeNblla, OKPYKEHHBbIE IUIOTHBIM YYacTKOM IHUTOIIa3Mbl. OT KaxIoi
LHEHTPUOJIU JTy4e00pa3HO OTXOAAT MUKPOTPYOOUKH, OTyYUBIINE Ha3BaHUE LIEHTPOChEpHI.
MHUTOXOHAPHUH — OPraHeIuIbl YHEProodecredeHruss METa0OIMYECKUX IPOILECOB B KIIETKE.
Pasmepsl ux Bappupytot oT 0,5 10 5-7 MKM, KOJIMYECTBO B KiieTke cocTaBisieT ot 50 mo 1000
u Oonee. B rumamomnazmMe MUTOXOHIPUHU pacrpeneneHbl OO0bMHO U (y3HO, OJHAKO B
CHEIMAIM3UPOBAHHBIX KJIETKAX COCPENOTOYEHBI B TEX Y4YacTKax, /i€ MUMeeTcsl HauOoJbllas
noTpeOHOCT, B dHepruu. Hampumep, B MBIIIEYHBIX KJIETKaX M CHMIUIACTax OoJbIIUe
KOJIMYECTBA MUTOXOHJIPHI COCPENOTOYEHBI BIOJb PabOYMX AJIEMEHTOB — COKPATHTEIbHBIX
¢ubpmn. B xinerkax, GyHKIUH KOTOPBIX COMPSHKEHBI C 0CO00 BBICOKMMH SHEPro3arpaTrami,
MUTOXOHJIDHH 00pa3ylOT MHOXKECTBEHHbIE KOHTAKTBI, OOBEAUHASICH B CETh, WIU KJIacTEphl
(KapAMOMHOLIUTHI M CUMILIACTHI CKEJIETHON MBIIICYHON TKAHH ).

Crtpoenue mnactug: 1 — HapykHas MeMOpaHa; 2 — BHYTpeHHAS MeMOpaHa; 3 — ctpoma; 4

— TWIAKOWUI; 5 — rpaHa; 6 — JaMeibl; 7 — 3€pHa Kpaxmala; 8§ — JIMMHUAHbIC Karlld.
[TnacTuapl XapakTepHBI TOJBKO JAJISi PACTUTENBHBIX KJIETOK. Pa3nuyaroT Tpu OCHOBHBIX THUIA
IUIACTUJ: JIEHKOIUIacThl — OECLBETHbIE IUIACTHJIbI B KJIETKAaX HEOKPALIEHHBIX YacTel
pacTeHUi, XPOMOIUIACThI — OKpAIICHHbIE IUIACTUIBI OOBIYHO IKEJITOr0, KPacHOro |
OpaHKEBOTO LIBETOB, XJIOPOILJIACTHI — 3€JICHbIE TUIACTUIBIL.

OyHkuus xjaoporiactoB: ¢otocuHTe3. DYHKIUS JIEHKOMIACTOB: CHHTE3, HAKOIUJICHHE U
XpaHEHUE 3aMacHbIX MUTATEeNbHbIX BelecTB. DYHKIMS XPOMOIUIACTOB: OKPAIIMBAHUE I[BETOB
Y TJIOJIOB M TEM CaMbIM MPUBJICYEHUE ONBLIUTENEH U paclpOCTPAHUTENEH CEMSH.
Onjonnazmarudeckas  cetb  (OP)  sBisiercds  BakHeHMIIMM — siuelika  OpraHenia,
MPEUMYILIECTBEHHO BCTPEUAIOIIAsACS B DYKAPUOTUUYECKUX KIIETKAX, U SBJISETCS HEOThEMIIEMON
YacTbl0 MHOTOYHMCIIEHHBIX KJIETOYHBIX IPOILIECCOB. DTO KpynHeWas MeMOpaHOCBS3aHHas
OpraHeiia, MPOUCXOASAIAs U3 sAepHON o00o0mouku kieTkd. OcHOBHBIE QyHKIHH P
BKJIIOYAIOT CHHTE3 Oenka, MOAU(PUKALNIO, CHUHTE3 JUIUJAOB U PETYISLUI0 KaJbLus.
roMeocTasa M CeKpelus. JTa OpraHejia OTIMYaeTCs OOMMPHOM CEThI0 MeMOpaHHBIX
TpYOOUEK U JINCTOB, KOTOPBIE SIBJIAIOTCSI HEOTHEMJIEMON YacThio €€ (QYHKLUU.

PuGocoma — 3T0 KieTOUHas CTPYKTypa, KOTopas coOHpaer OelKd NyTeM COEJUHEHUs
AMUHOKHCJIOT Ha OCHOBE T'eHeTn4Yeckux nHCTpykuui napopmannonsoit PHK (MPHK).
Anmnapar [ompmxu - onHOMeMOpaHHas, MHKPOCKOMUYECKas OpraHesia SyKapHuOTHYEeCKOH
KJIETKH, KOTopas IMpelHa3HayeHa JJisg 3aBepLIEeHUs [POLIECCOB CHHTE3a KIETKU U
o0ecrieynBaeT BbIBOJ 00pa30BaBIINXCS BEIIECTB.

B HekoTOphIX ciydasix CTpOeHHE KOMIUIekca ['ONbIKM CBSI3aHO C 3€pPHUCTO-CETYATOU
CTpYKTypoil. PacronaraioTcsi Takue BapHaHThl HEMOCPEACTBEHHO Y sipa M HMEIOT BHJ
KOJIMayKa.

JIn3ocoMbl (WIM3HC» — paclIelJIeHHe, «COoMajcoMa» — Tello) — JTO OpraHelIbl
DYKAPUOTHYECKUX KIETOK. [lo cTpoeHHIo TpeAcCTaBisIIOT co00W MeMOpaHHBIE MEMIOYKH
(BU3UKYIBI, MY3BIPbKH), COJAEPXKAIIUE MHOXKECTBO (PEPMEHTOB, PACIICIUISIONINX CIOXKHBIC
opranuueckue BemecTBa. OCHOBHBIMH (DYHKIMSIMHU JIM30COM  SIBJISIFOTCS  KJIETOYHOE
MUILIEBAPEHUE, YHUUTOXKEHHE HEHYKHBIX KIIETKE OpraHOMJIOB, CaMOpPAa3pyIIEHHUE KIIETKH,
CEKpeIHs BEIIEeCTB 3a Mpeieibl KIETKH.

OHU NpUHUMAIOT y4YacTHe B TIEPEBAPUBAHUU THINM, TOJYYCHHOW C MOMOIILI0 (harocom,
M3BECTHBIX KaK MEXKIIETOUHOE IepeBapuBaHue. JIM30cOMbI BHICBOOOKIAIOT CBOU (hEPMEHTHI
Hapy»Xy IOCpPEACTBOM »5K30LIMTO3a JJIs OCYIIECTBJIECHUS BHEKJIETOYHOIO II€pEBapUBaHUS.
JInzocoMbl pa3pymaroT NpPensTCTBYIOMINE CTPYKTYpbl. Pacuieruiss kiieTouHble KOMITIOHEHTHI,
JU30COMBI TIOMOTAIOT TepepadaThiBaTh MUTATEILHBIE BEIIECTBA U OMOMOJIEKYTBI OOpaTHO B
KJIETKY. DTOT Ipoliecc NepepadoTKu UMEET pellaroliee 3HaYeHUE JUIsl COXpaHEHHs] SHEPTUU U
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CHHTE3a HEOOXOIMMBIX MOJIEKYyJ. B crmepMaroszomjgax JuM30COMBI 00€CIEUnBAOT (PEPMEHTHI
JUIs  pa3pylIeHHs OrpaHUYMBAIONIed MeMOpaHbl SHIEKIeTOK. JIM30COMBI  pa3pymaroT
MOTJIOUICHHBIA MaTepuall, IoMoras OpraHu3My 3aluiiatbes oT wuH(exkuuil. ['panymbl
JEUKOLMTOB TOJYy4YaroT M3 JU30COM. JIM30COMBI BBI3BIBAIOT DPA3PYLICHUE CTAPEIOUIMX U
MEPTBBIX KJIETOK.

Knerounslii neHTp (LeHTpocOoMa) — 3TO HEMEMOpaHHAs OpraHela B KIETKaxX JyKapHOT.
[lenTpocoMa (KJIETOUHBIN IIEHTP) BBIMOIHAET BaXKHEHIINE (QYHKIIMH B KIETKE: Y MPOCTEHIITNX
OpraHu3MoB ()OPMHUPYET OPTaHOUIBI, KOTOPHIE MPEJOCTABISIOT BO3MOXKHOCTh MEPEIBUTATHCS
[0 BOJHOM cpene. DTU OPraHOUAbl HA3bIBAKOTCS KT'YTUKAMH. Y SYKapUOTHUYECKHX KIIETOK
OTBEYAEeT 3a 00pa30BaHUE PECHUYEK, KOTOPHIE JIENAI0T BO3MOKHON KOXKHYIO PELENIUI0 — TO
€CTh BOCHPHATUE BHEUIHUX pa3Ipa)KUTENe KOXKHBIMU IOKpoBamu. Mrpaer BaxHy poiib B
MUTOTHUYECKOM JIEJICHUM KJIETOK 3a CYeT TOro, 4Yro (QOpPMHUPYET HUTH BEpeTeHA W
crocobcTByeT paBHOMY pacnpeznenenuto uHpopmanuu JJHK mexny gouepHuMH KiIeTKamH.
OpraHenipl, COCTaBISIIOIINE LIEHTPOCOMBI, TO €CTh LIEHTPUOJM, YYacTBYIOT B OOpa3oBaHUU
MUKpPOTPYOOUEK, KOTOpPbIE SIBISIOTCA BAXXKHBIMU JJIEMEHTAMU OIOPHO -COKPATUTEILHOTO
anmapara. KieTouHbIii EeHTp W ero OCOOCHHOCTH Ba)KHBI JIJII MEIUIMHBL: TaK, YBEIMYCHHE
KOJIMYECTBA LIEHTPOCOM B KIIETKE CBUAETENICTBYIOT O HAJUYHMH 37I0KaUECTBEHHOM OIyXOJIH.
SAnpo aromMa COCTOMT U3 JABYX THUIIOB 4YaCTHIl, IOJOKUTEIBHO 3apsOKCHHBIX YaCTHII,
Ha3bIBAEMBIX IMPOTOHAMH, U HEUTPAIbHO 3aAPSIKEHHBIX YAaCTHI], HA3bIBAEMbIX HEUTPOHAMM.
[TpoTonbl + HEUTPOHBI B aTOME MPEACTABIAIOT SAPO aroma. SIpo aToma MpeAcTaBiIeHO Yepes
ZXA, tne X - a1po atoma, Z - aTOMHBIA HOMEp U A - MacCOBOE YHCIIO.

XpoMaTuH — 3TO Macca TeHEeTHYecKoro BemectBa, cocrosmas u3 JJHK u GenkoB, koTophie
KOHICHCUPYIOTCS C TMOCIEIYIOIHUM OO0pa3oBaHHEM XPOMOCOM B TpOIEcCe ACNeHUs KIETOK
AYKapuoT.

Snpo - ueHTpanbHas opraHeiia KJIETOK dYKapUOTHYECKHX OPraHM3MOB, OCHOBHAsS (DYHKIIHS
KOTOPOrO XpaHEHWe, INepefadya W peajau3alus HacJleICTBEHHOW HWHQOpMalUU, TaKxKe
KOHTPOJIMPYET caM Tpolecc JeleHue KieTku. HemanoBaxkHoil (GyHKIueH sBisercs
peryaupoBaHHE BCEX MPOILIECCOB >KU3HENEATETbHOCTH KIETKH, a TaKXKe OHO MPUHUMAET
yuactue B oOpazoBanuu PHK u pubocoMm, mocnenHue CHHTE3HPYIOT HEOOXOAMMBIE OEIKU
KJIETKH.

Kierounoe siapo umeeT BakHellllee 3HAYEHUE B JKU3HEAEITENBHOCTU KIIETKH, MOCKOJBKY
CITY)XUT XPaHWINILEM HACIEICTBEHHONW HMH(OpMAaIU, coaeprKamieiics B xpomocoMax. fAmpo
ecTb B JI000H SYKapHOTHUECKOM KieTke. SIpo OorpaHuuYeHo SIepHOM 0O0OJIO0UKOH,
OTJIETISIONICH €ro cofepXumMoe (KapuoriasmMy) oT IuToria3Mbel. O00I0UKa COCTOUT U3 ABYX
MeMOpaH, pa3[eNeHHbIX MpoMexyTkoM. O0e OHM TPOHU3aHbI MHOTOYHCICHHBIMU TOpaMH,
Oyrarogapsi KOTOpPHIM BO3MOKE€H OOMEH BEIIECTBAMH MEXKIY SIPOM M IHUTOIIa3Mou. B smpe
KIETKA y OOJBIIMHCTBA JYKApUOT HaxomuTcss oT 1 go 7 saapeimek. C HUMH CBSI3aHBI
npouecchl cuare3a PHK u TPHK.

Xpomocoma o00pa3yeTcss W3 EIWHCTBEHHOW M upe3BbluailHO anuHHOW Monekynsl JIHK,
KOTOpasi COIEPKUT TPymiy MHokecTBa reHoB. Kommuiekc OenkoB, cBsizanHbix ¢ JIHK,
o0Opa3yeT XpoMaTWH. XPOMaTUH — HYKJIEONPOTEU ], COCTABISIONINI OCHOBY XPOMOCOM,
HaXOJIUTCA BHYTPHU sipa KJIETOK DYKapUOT U BXOJIUT B COCTAB HYKJICOHWJIA Yy TMPOKAPHUOT.
MMeHHO B cocTaBe XpoMaTHHA MPOUCXOIUT peanu3alis TeHETUYeCKOW HHQOpMAIUH, a
TaKxke permkanus u pernapanus [JHK.

Cy1iecTByeT 4eThIpe OCHOBHBIX THIIA XPOMOCOM: METAIleHTPUYECKHE, CyOMeTalleHTpUUIECKue,
AKPOIEHTPUYECKUE W TEJIOLEHTPUYECKHE. XPOMOCOMBI HAXOIATCS B SApe OOJBITHHCTBA
KUBBIX KJIeTOK U coctosaT u3 JIHK, xoTopas minoTHO CKpyueHa B HUTEBHUIHBIE CTPYKTYpHI.
JlononHuTtenbHble OETKOBBIE CTPYKTYPbI, Ha3bIBa€Mble TUCTOHAMHU, MOJAECPKUBAIOT MOJIEKYTY
JIHK BHYTpU XpOMOCOMBI.

Kapuotunm — COBOKYIMHOCTh TPH3HAKOB (YKCIIO, pa3Mepsl, opma U T. 1I.) TOJHOTO Habopa
XpPOMOCOM, TIPUCYIIAs KIJIETKaM JaHHOTO OHOJIOTUYECKOr0 BHUAA (BUIOBOW KApUOTHII),
JIAHHOTO OpraHu3Ma (MHIWBUIYATbHBIA KAPUOTHUIT) WU JIMHUM (KJIOHA) KJIETOK.
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AyTocoma - 3TO O/iHa Mapa XpOMOCOM, ayTOCOMBI HaXOJAATCS IMOYTH BO BCEX KJIETKAX HAIIEro
Tena. Y denoBeka 22 mapbl ayrocOM M OJHA Iapa MHoJoBbIX xpomocoM (XX wumu XY).
AyTOCOMBI IPOHYMEPOBAHBI B COOTBETCTBUM ¢ UX pa3zMmepamu. Camas Oonbluas ayrocoma -
xpomocoma 1 - coxepxkut npumepHo 2800 reHoB; camas MaJ€HbKas ayTocoma - XpoMocoma
22 - copepxut npuMepHo 750 reHoB.

reTepocoMaMy Ha3bIBalOT Iapy XpOMOCOM, IO KOTOPOH pa3HOIOJIbIE OpraHU3Mbl OTJIMYAIOTCS
JPYT OT Apyra. ayToCOMbI- XPOMOCOMBI, OIMHAKOBBIE JUISI Pa3A€IbHONOIBIX OPraHN3MOB
JIMniaouaHeii - HabOp XPOMOCOM — 3TO  COBOKYHHOCTH XPOMOCOM, CBOWCTBEHHBIX
COMAaTHUYECKUM KJIETKAaM, B KOTOPOW IMOMApHO MPHUCYTCTBYIOT BCE XapaKTEPHbIE /ISl JAHHOTO
OMOJIOTHYECKOTO BHAAa XPOMOCOMBL. B mumimongHoM Habope XpOMOCOM BCE XPOMOCOMBI
UMEIOT JBOMHUKOB, HYKJIEONPOTEUAHbIE CTPYKTYPbI PACIIOI0KEHBI IIONAPHO.

lamionanblii HAOOp XPOMOCOM COBOKYIMHOCTH XPOMOCOM, TMPHUCYINAs 3peol IOJOBOH
KJIETKe, B KOTOPOH M3 KaXAOH Mapbl XapakTepHBIX Ul JaHHOTO OHOJIOTHYECKOro BHIA
XpPOMOCOM TIPUCYTCTBYET TOJBKO OJHA; y ueioBeka ['. H. X. mpencrasiieH 22 ayTocOMaMu U
OJHOM T0JIOBOM XpOMOCOMOH.

Tema 1.4

97.

98.

99.

ACCUMWIIALINSA —rtakas mnepepaboTka TMMONAAAOIMIMX M3BHE B PACTUTENbHBIA MK
JKUBOTHBI OpraHM3M BELIECTB, B PE3YJIbTaTe K POl IOCIEIHHUE CTAHOBSTCS COCTaBHOMN
YaCThIO KJIETOK Opranusma. A. 6eJIKOB C XMM. CTOPOHBI HauOoJiee 3aralouHasi CTaaus
Juccumuianuss — 3TO IPOLECC PA3JIOKEHUS CIOXKHBIX OPraHMYeCKMX BELIECTB C
HOJYy4YeHHEM SHepruu. OTa (u3uosioruyeckass (yHKIMsS SBISETCS HEOTHEMIIEMOW YacTbiO
oOMeHa BEIIECTB y BCEX JKMUBBIX OPraHu3MoB. Bo BpeMs IHCCUMWISILIMM, OPraHU3MbI
NPEBPAIIAIOT CIOKHBIE MOJIEKYJIBl B 00JIee POCThIe U YIOOHBIE /ISl UCIOJIb30BAaHHUS YHEPTUU
(bopMBI.
Dranel SHEPreTH4eckoro ooMeHa:
1. TloAroTOBUTENBHBIN - MPOUCXOAUT B LUTOIIa3Me KieTok. [loa nefictBuem hepMeHTOB
NoJIMcaxapuabl pacleIUIIIOTCST Ha MOHOcaxapuabl (Iroko3a, ¢pykrosa u [p.) , upsl
pacIIEIUISIOTCS [0 TIVIMIEpUHA M JKUPHBIX KHUCJIOT, O€IKH - [0 aMHUHOKHUCIOT,
HYKJIEMHOBBIE KUCJIOTHI 1O HYyKJIeOTH10B. [Ipu 3TOM BbIAENsSETCS HEOOBIIOE KOJINYECTBO
SHEPruM, KOTOPOE PACCEUBAETCS B BHUJIE TEILIA.
2. beckucnoponHslii (aHa’poOHOE MABIXaHWE WM TIMKOJIN3) — MHOTOCTYIIEHYAaToe
pacuienjeHue riroKo3sl 0e3 ydactus kucinopoja. Ero HaseiBatoT OpoxeHueM. B mbimimax
B pe3yJibTaTe aHa3pOOHOIO JbIXaHUS MOJIEKYJa TJIFOKO3bl PAaCHalaeTcs Ha JIBE MOJIEKYIIbI
mupouHorpanHoi  kucnotel (C3H403), koTopele 3aTeM BOCCTaHABIMBAIOTCS B
monouHyto kucioty (C3H603). B peaknusax pacuierieHus TUIIOKO3bl Y4acTBYIOT
docdopnas kucnora u AJ1D.

100.OcHOBHOE OTIHYHE MCXKAY HAbIXaHUEM H 6pO)KeHI/ICM 3aKIIYacTCAd B HX NHOEIAX H

nmponeccax. I[BIX&HI/IC — 9TO (I)I/ISI/IOJ'IOFI/I‘-ICCKI/Iﬁ Ipornecc, KOTOpBIfI o0ecneunBaeT KU3HECHHO
Ba’XHBIC (I)YHKI_II/II/I opraHn3ma, TAaKHUC KaK IMOCTYIUICHHUC W YHAJICHUC TIa30B. BpO)KCHI/Ie, C
Apyr ol CTOPOHBI, ABJSCTCA HNPOHCCCOM  PA3JIOKCHUA OPraHUYCCKUX  BCHICCTB 1101
BO3JICHCTBUEM MHKPOOPTaHU3MOB HJIN HpOH()KCﬁ, Ipru KOTOpOM 06pa3yeTc;1 OHCPIrus B BUJC
AJIKOI'0JIs1 MJIM Tra3a.

101./IBymMst OCHOBHBIMH (YHKIMSIMHA MUTOXOHAPHHA  SIBISIOTCS  KJIETOYHOE JBIXaHUE W

MIPOU3BOJICTBO PHEPTUU. DTU IBE OCOOCHHOCTH SIBJISIOTCS OCHOBHOM MPHUYMHOM, IMOYEMYy BaM
HY>KHO JIBIIIAaTh U €CTh. Bammmm MUTOXOHIpUSIM TpeOyeTcsl Kak KHUCIOPOJ M3 BO3AyXa, Tak U
TJIFOKO3a M KUP W3 THIIH IS BeIpaOoTKu 3Hepruu B popme ATD. [Tomumo mpousBoacTBa
SHEPruu M KJIETOYHOTO JBIXaHUS, MUTOXOHJIPUH WUTPAIOT POJIb B APYTUX (PYHKUIUAX, BKIIOYAs
rOMEOCTa3 KajbIUs, POCT KJIETOK, JeJieHue KJIETOK M rubenp kieTok. OHM Y4acTBYIOT B
noAJep>)KaHUU (YHKIMM HEPBHOW CHUCTEMBbI, B BBIPAOOTKE TEIUIa, SIBISIOTCS OCHOBHBIM



KJIETOYHBIM OpraHoM Juig Merabonunyeckux ¢ynkimii B 1ukine Kpebca wu  npyrux
JBIXaTeNNbHBIX IUKJIaX. OHM HAXOAATCS B CHHTE3€ OMOMOJIEKYII.

102.I'maBHOE TPEUMYIIECTBO IBIXaHUS COCTOMT B TOM, YTO SHEPrUsl OKHUCISEMOIO BEIIECTBA -
cyOcTpara, Ha KOTOPOM MHKPOOPTaHU3M PacTeT, UCMOJb3yeTcss Hanbosee mnosHo. [TosTomy B
npolecce JbIXaHUs IepepadaTbiBaeTCs Tropa3fo MeHbIle cyOcTpara Ui  IOJIy4eHHs
OIPEIeNIEHHOr0 KOJIMYECTBA SHEPTUH, YEM, HAllpUMeEp, IPU OpOKEHUX.

103.ABToTpodHas accuMuisAlMs — 3TO ¢dopMa aACCUMWISALIMM, TPU KOTOpOH W3
HEOPraHMYECKUX BELIECTB CTPOSTCA OpPraHMYECKHE BeIlecTBa OpraHusma. apyras ¢opma
ACCUMMWJISILIY, IIPU KOTOPOM OpPraHMYECKHE BEIIECTBA, CO3/IaHHBIC OPTaHU3MOM, CTPOSTCS U3
OpPraHUYECKUX BEILIECTB — IreTepoTpodHas.

104. T'ereporpodHas acCCUMUIAIUI — OJUH U3 HanboJiee BaKHBIX MPOIECCOB,
o0ecrneynBaroIUX BbDKMBAHUE U pPa3BUTHE MHOTUX OpraHu3MoB. OHa sBIS€TCS OCHOBHBIM
CrocoOOM IMOJyYEHHUs. SHEprMM W HEOOXOIMMBIX IUTATEIbHBIX BeLIecTB. B orimume ot
aBTOTPOGHONW aCCUMMJISILIMM, IPH KOTOPOH OpraHU3Mbl CIIOCOOHBI CHHTE3UPOBATh
OpraHMYeCKHEe BeIleCTBA M3 HEOPraHMYECKUX BEIIECTB, TIeTepOTPO(HBIE OpraHU3MbI
MOJYYal0T DSHEPrHI0 W NHUTATeNbHBIE BEUIECTBA W3 OPraHMYECKUX BEHIECTB JIPYTUX
OpPTaHU3MOB.

105.DotocuHTe3 — TpOIECC, MPHU KOTOPOM B KIETKAaX, COJAEPKAMUX XJIOPOPWILI, TOX
NIECTBUEM DHEPTUU CBETa OOpPa3yrOTCsl OpPraHMYECKHE BEIIeCTBAa M3 Heopranwyeckux. [lpum
doTocuHTE3€ pacTeHHE IOTJIOUIAeT YIJICKUCIBIA ra3 W BOJY, CHHTE3HPYET OpPraHUYECKHe
BEIIIECTBA U BBIJIEJISAET KUCIOPO/I, KaK TTOOOYHBIN MPOAYKT (POTOCHHTE3A.

106.CnoxHbrii  mporiecc (GOTOCHMHTE3a COCTOMT W3 JBYX (pa3: CBETOBOW W TeMHOBOW. Kak
MOHSTHO W3 Ha3BaHUs, CBETOBAas (CBeTO3aBHCHMMAas) (ha3a MPOMCXOAUT C y4acTUEM KBAHTOB
cBera. Ha3Banme TemHOBas (pa3a BOBCe HE O3HAYAET, YTO TPOIECC MPOUCXOAUT B TEMHOTE.
Boree TouHOE Ompenienenne — CBETOHE3aBUCHUMAas.

107.  CrnocoOHBI K (hOTOCHHTE3y B OCHOBHOM, 3eJIeHble pacTeHus. Ho kpoMe HUX Takxke
CHOCOOHBI M JIpyrue opraHu3msl, HarpuMmep bakrepun - - IMaHOOAKTEPHH, 3eJIeHbIe
OakTepuH, NyprypHble OakTepuu. OTH OaKTEpUu NPOU3BOIAT (HOTOCHHTE3 C Y4aCTHEM
nurMeTa 6aKTepuoxJIopoQuILIa.

108.Ponap ¢orocuHTe3a B KHM3HM 3€MIIM 3aKIIOYAETCsl B €ro CHOCOOHOCTH 3axBaThIBaTh
PHEPIUI0 M3 OKpYXKarolled cpeasl M MpeBpallath €€ B MUTaTeNIbHbIE BEIIECTBA. 3aTeM
pacTeHHsl UCHOJb3YIOT 3TH BeEUIeCTBAa Uil pPOCTa, pPa3MHOXKEHHS M OOecleyeHHs CBOeH
KHU3HEIeATeIbHOCTH. POTOCHHTE3 MMEeT OONbIIOe 3HAUEHHE I SKOCHUCTEM Ha 3emile, Tak
Kak 0e3 ero HaJIM4Msi BO3MOKHBI HEBO3BpATHbBIE U3MEHEHHS B IIPUPO/IE.

109. XemMocHHTE3 — 3TO MpoOLECC, NMPH KOTOPOM HEKOTOPHIE OPraHU3MbI, OOBIYHO OakTepuw,
UCTIONB3YIOT ~XMMUYECKYI0 DHEPIrUI0 BMECTO COJHEYHOrO0 CBeTa Ui  TOJy4eHHs
OpPraHWYeCKUX COCIMHEHWH W3 HEOPraHWYeCKHX BemiecTB. B 3ToM mporecce 3Heprus
MOJTy9aeTcsl B pe3ysIbTaTe OKHUCIECHHUS HEOPTaHWYECKHX MOJIEKYIN, TaKHX Kak CEpOBOJOPO
WIA METaH, U WUCIOJB3YeTCs Ul TPOU3BOJCTBA OPTaHUYECKUX MOJIEKYJ, TAKMX KakK caxapa,
AMHHOKHUCIIOTHI ¥ JIUITAIBI.

110.Camoe T7aBHOE OTJIMYHE XEMOCHHTE3a OT (OTOCHMHTE3a  SBISETCS  OTCYTCTBHE
HeoOxomuMocTH B cBere DoToCHHTE3 HE ocymiecTBisieTcss 0e3 cBera. [laHHBIN THIT TTHTAHUS
IPOCUXOIUT TOJIBKO Ha CBETY XEMOCHHTE3 MPOUCXOAMT 3a CUET MOIJIOUICHUs SHEPIHH, a He
CBeTa.

111.11 ¢dorocuHTe3, W XEMOCHUHTE3 TMPEACTABISAIOT CcO0O0H cambie 0a30BBIE, OCHOBHBIC
IpPOILECChl, KOTOpbIE MPOTEKAlOT B JKUBBIX oOpraHu3Max. VIMEHHO OHM MNPEIOCTaBISAIOT
BO3MOXHOCTh ~ OpPraHHU30BaThb  HEOOXOIUMBIC  HCTOYHHMKH  JKM3HENCSTEIBHOCTH  JJIS
OpPraHuU3MOB, KOTOpBIE OTHOCSTCS K aBTOTPO(GHBIM (T.€. pACTUTENbHBIE OPraHU3MBl U



HEKOTOpble OakTepuu). Takue OpraHu3Mbl M pabOTAIOT B KaueCTBE OCHOBHOI'O HCTOYHHUKA
MUILLIH, SBJASCH HENOCPEACTBEHHOW HAyajJbHOW TOYKOW IMHUILEBOM MUPAMHIBL, U1 APYTUX
OpPTaHU3MOB: TeTEPOTPOOB U carpoTpodoB.

112.B ompeneneHun CTPYKTypsl cuHTe3upyemoro Oenka JIHK wrpaer pemaronryio posib.
Nmenno B JIHK conepxkurcst mHGOpMaLMsa O MEPBUYHON CTPYKType MOJeKynbl. CTpyKTypa
Oenka — 3TO OMPENENEHHBIN MOPSIOK HYKJIEOTHIOB B MOJIEKYJIaX HYKJIECHHOBBIX KHUCIOT.
VIMEeHHO MOpsSAOK BBEACHUS 3a1a€T aMUHOKHUCIOTHBIX OCTATKOB B IOJUIICNITHIHYIO LIENb B
Xoze ee cuHTe3a. MccienoBanus HArjasiqHO JAEMOHCTPUPYIOT, YTO Ka)Aas U3 aMUHOKHCIIOT B
MOJIMIIENTUIHON LENU KOAUPYETCS MOCIIEI0BATEIbHOCTBIO.

113.910 MHOroCTaJuHHBIA MNpPOIECC CHHTE3a W CO3pPEBaHUS OEJIKOB, MPOTEKAIOUINIl B JKHUBBIX
opranu3max. B GuocunTesze Oeika BBIACISAIOT JBa OCHOBHBIX 3Talla: CUHTE3 MOJUMENTHIHON
[eNU U3 aMUHOKHUCIIOT, MPOoUCXoadiuil Ha pubocomax ¢ ydactueMm moinekyn MPHK u TPHK,
U TOCTTPaHCIALMOHHBIE MoaupuKanuu noiunentuaHon uemnu. [Ipormecc 6uocuHTe3a Oenka
TpeOyeT 3HAUUTENbHBIX 3aTpaT SHEPTUU.

114.OcHOBHOE MeCTO, TJ€ NPOUCXOJUT CHHTe3 Oenka, - 3To pubocoma, KiIeTOYHas
OopraHesjuia, cOCTOALIAss W3 JBYX CyObeIuHHUL. Takux CTPYKTyp B KIJIETKE OIPOMHOE
KOJIMYECTBO, M OHM B OCHOBHOM DAaCIOJIOXKEHbl Ha MeMOpaHax IIEepOXOBaTOM
sHIIOIIa3MaTHYecKor ceTd. CaM OMOCHMHTE3 MPOMCXOIUT TakK: 0Opa3oBaHHAS B SApPE KIETKH
uHpopmannonHass PHK BpIXOIUT CKBO3b HyKJI€apHBIE MOPHI B LIUTOIIA3MY M BCTPEYAETCS C
puOOCOMON.

115.Bbenku CHUHTE3UPYIOT BCE KIETKH, KpoMe Oe3bsaepHbiXx. CTpykTypa Oenka ornpeaensercs
sanepuoit JJHK. Mudopmanms o mociienoBaTeIbHOCTH aMUHOKHUCIIOT B OJIHOM TMOJUIIETITHTHON
nenu Haxonutes B yuactke JIHK, xotopsiii Ha3biBaercsa redH. B JIHK 3anoxena undpopmamus
o mnepBuuHou crpykrype Oenka. Kox JHK eamn mns Bcex opranusmoB. Kaxmoit
AMUHOKHCIJIOTE COOTBETCTBYET TPH HYKJIEOTHAA, OOpa3yIoLIUX TPHUILIET, WKW KoJoH. Takoe
KOJIMPOBaHUE M30BITOYHO: BO3MOXHBI 64 KOMOMHAIIMM TPUIUIETOB, TOT/Ia KaK aMHUHOKHUCIIOT
tobko 20. CylecTBYIOT TakXe YIpPaBISIOIIME TPHUIUIETHI, HampuMmep, O00O3HaYarolue
HA4aJIo U KOHEI| IeHa.

116.Mudopmarust o crpoeHun Oenka mepenaercs B LUTOIIIa3My ocoObiMu Monekyinamu PHK,
KoTOpble HasbiBatoTcs nHpopmarroHHsiMu (MPHK) . Madopmannonnas PHK nepenocutcs B
LUTOIUIa3My, TJleé C IMOMOIIBIO CHEIHAIbHBIX OPraHOMJOB - PUOOCOM HAET CHHTE3 Oerka.
Nmenno nnpopmanmonnas PHK, kotopast ctpoutcst komruieMeHTapHo ofHoil u3 Hureit JIHK,
ofpenieNseT MOPsIIOK PacoI0KEHNsI aMUHOKHUCIIOT B OEJIKOBBIX MOJIEKYIaX.

117.dynknuel sBuseTcs TPAHCHOPTHPOBKA AMHHOKUCIOT K MecTy cuHTe3a Oenka. TPHK
TaKK€ IPUHUMAIOT HENOCPEICTBEHHOE YYacTHE€ B HApallMBAHWM MOJUIENTHIHOW LENH,

NPUCOSANHSSICH — OyAyddn B KOMIUIEKCE C aMHUHOKHCIOTOW — K komoHy MPHK wu
obecrieunBasi HEOOXOMMMYIO i1 0Opa3OBaHHWS HOBOW TMENTHIHOW CBS3M KOH(MOPMAITHIO
KOMILIEKCA.

118.buocunTe3 Oenka COCTOMT W3 2 JdTanoB: TpaHckpurmmuu | Tpadcasamuu  1)B  sape
TpaHCKpuOupyercs 3amudpoBaHHas reHeTH4eckas nHpopmarms o ogaom oenke ¢ JJHK Ha u-
PHK 2)Tpancnauus HaunnHaercs ¢ pacnonoxenus u-PHK na pubocome 3)K xononam n-PHK
Oynyt noacoenuHsaThesl anTukogoHbl T-PHK. 4)1-PHK npunocut AK u nepetsiruBaer Ha cebs
paHee CHHTE3MPOBAaHHYIO IIEHb Oenka, ocBoOomas mpeapiaymyto T-PHK. 5) CoGomnas T-
PHK, yxons w3 pabodeil 30HBI puOOCOMBI, TepeABHMHET Ha oaWH Tpuiuier Ienb u-PHK.
6)CunTe3 0eKa 3aKOHYMTCS TOT/1a, Koraa B pabovyro 30HY 3aiIyT CTOM-KOIOHHI.

119.T'en - »nemeHTapHas €IWHULA HACIEACTBEHHOCTH, HAUMEHBIIUI HENENUMBIA SJIEMEHT
HACJIC/ICTBEHHOTO MaTepualia, KOTOPbIii MOXeT OBbITh MepeJaH OT POJUTENEH MOTOMCTBY Kak



[eJI0€ W KOTOPBIM OmpeAesnsieT MpHU3HAaKH, CBOWCTBA WM (U3UOJOTMYECKYIO (DYHKIIUIO

OpraHusMa.
120.'eHeTndecKuii KOJA — OTO CHUCTEMa 3alMUCH TEHETUYEeCKOW HWHGOpPMAIMU O TMOPSIKe
pacroIOKeH!s] aMUHOKHUCIOT B OelKkax B BHJE IMOCieqoBarenbHOCTH HyKIeoTuaoB B JJHK
nwmm PHK. Kaxnas amuHokuciora Oenka 3akogupoBana B JIHK Tpurmuietom — Tpems

PaCIOJIOKCHHBIMU MMOAPAA HYKIICOTHUIAMU. Ka)KI[OMy TPHUILICTY HYKJIICOTHA0B COOTBETCTBYET
OJHa aMHUHOKHCJIOTa B MOJICKYJIC Oenka.

121. «Tpanckpunuus — mnponecc cuHte3a PHK ¢ wucnonszoBanmem JIHK B kadectBe
MaTpPULIbI, TPOUCXOIAUINMA BO BCEX KUBBIX KIETKAX.
122. Tpancnsuus — (¢uHaIbHAsA CTaauds CHHTE3a pPHOOCOMOM Oellka W3 aMHHOKHCIOT Ha

Matpuiie nHdopmarmonHon (niau matpuunoi) PHK.
123.COopka OenKOBBIX MOJIEKYN MpoucxoauT B pubocomax. Ilpu arom omna MPHK
CBSI3BIBACTCSl C HECKOJIBKUMHU PHOOCOMaMH, 00pa3ysi CIOXKHYIO CTPYKTYypy - moiucomy. Ha
MOJICOME OJJHOBPEMEHHO HJIET CHHTE3 MHOTHUX MOJICKYJI OJHOTO Oeiika. AMHHOKHCIIOTHI, U3
KOTOPBIX CHHTE3UPYIOTCS OCIKOBBIC MOJICKYJIBI, JOCTABIISIOTCS K pHOOCOMAM MOJICKYJIaMH
TPHK.
Tema 1.5

124 KneTtouHslii IUKI — 3TO TEPHOJ CYIIECTBOBAHUS KJIETKH C MOMEHTa €€ 0O0pa3oBaHHS
nyTEM JICJIEHUS] MAaTEPUHCKOM KJIETKH JI0 COOCTBEHHOTO JICICHUS HITH THOCIIH.

125.- mepuon Mexnay nencHusmu kieTkd. Cocrout u3 3 -x mepuoqoB: G1-mOCTMUTOTHYECKUI
(mpecuHTeTUYECKUI); S-cuHTeTHUeCKUl; O2-mpeMuToTHUeCKUi (mocTcuHTeTnyeckuit); GO-
HepUo.

126.MuTepdaza — mepuoj KIETOYHOTO LHMKIa, pazneneHHbld Ha G1-,Go-, S- u G2-¢a3el. Bo
BpeMs uHTepdaszbl HAET MOJArOTOBKA K JIGJIEHUIO: pacTET, yJABauUBaeT KOJIUYECTBO
IIUTOIUIa3MbI, KJIETOYHBIX OenkoB M opraHeml. B S -¢daze npoucxomutr ynsoenune JJHK u
LIEHTPOCOM.

127. aMuTO3; MHTO3; MEHO3

128.MuT03 MpPOUCXOAUT MpPU 3aBEPILIEHUM JBYX OTAEIbHBIX M HECXOXKUX IpoleccoB. B xone
NEepBOro Mpoliecca, KOTOPbI MHOIIAa Ha3blBaeTCsl KapHokuHe3 (rped. karyo — sapo; kinesis
— JIelIeHue), PpeIUIMLIUPOBAaHHbIE XPOMOCOMBI paclpenesioTcs MO JIBYM OTAEIbHBIM
nodyepHUM sifpam. [Ipu BTopoM mporiecce, Ha3pIBAEMOM IIUTOKHMHE3, LIUTOIUIA3Ma Pa3JeNsaeTcs
MEXY 3TUMH ABYMS sJIpaMU U 00pa3zyroTcsl ABE OTIENbHBIX JOYEpHHUX KIeTKU. McTropuuecku
JeJIEHNEe siipa ToJpa3fenseTcss Ha HEeCKOJbKO (a3, B 3aBUCUMOCTH OT CTPYKTYpPbl H
MOJIO’KEHUS XPOMOCOM.

129.B metadaze XpoMOCOMBI COCTOST M3 2-X XpOMaTHa, B aHadaze XpOMATHJbI Pa3IeiIsIOTCs
U PacXoJATCS K Pa3HbIM MOJIFOCaM KIIETKH.

130.buonormueckoe 3HAYeHWE MHTO3a 3aKJIOYaeTcss B TOM, UTO OH OOecreyuBaer
MOCTOSTHCTBO YHCJIa XPOMOCOM BO BCEX KJIETKax OopraHusma. B mpoiiecce MUTO3a MPOUCXOIUT
pacupenenenne JIHK xpomocoM MaTrepWHCKOM KIETKM CTPOr0 IOPOBHY  MEXIY
BO3HUKAIOIIMMHU U3 HEE IBYMS IOUEPHUMH KileTKaMu. B pe3ynbraTe MUTO3a BCE KIIETKHU Tea,
KpOME IIOJIOBBIX, MOJIy4alOT OJHY M Ty € TeHeTHuYecKyro HHpopmanmio. Takue KIeTKH
Ha3BIBAOTCSI COMAaTHYECKUMH (OT rped. ""coma" - Terno).

131. IloaroroBka KJIETKH K JEICHUIO COCTOUT U3 TPEX MEPHOIOB:

[IpecunTeTnyeckuii - 2-3 4daca, KJIeTKa pacTeT M HaKaryiuBaeT dHepruto CUHTETHYCCKUN - 6-
10 gacos, yasoenue JIHK Ha3pIBaloT pernmkanueil WiM peayluiMKalieid , cuHTe3 OeNKOB,
yeenudyeHue PHK, yaBoenue nentpuoneit IlocTtcuHTeTHYEeCKU - 2-5 4acoB, HaKaruIMBAeTCs
SHEPTHUsl, CHHTE3UPYIOTCS OCTKH MUKPOTPYOOUEK



132.Bo Bpemsi uHTEep(da3bl MPOUCXOMUT PEIUIMKAIMS TEHETHYEeCKOro, MaTepuayia - oOpasyercs
TouyHas konusi MmarepuHckoil JIHK. VYaBoenHas xpomocoma cOCTOMT M3 2-X IOJOBHMHOK,
coepKalux no ogHou aByunenoyeynon monekysne JJHK.

133.B pe3ynbTare pemMKaUu MPOUCXOMUT HUACHTHYHOE yaBoeHue wMonekyn JIHK. 3ror
IPOLIECC MPOUCXOIUT Iepen AeleHreM KieTku (B unrepdase) . Ilocne permnmukanmm kaxiaas
XpOMOCOMa COCTOMUT U3 JIBYX CECTPMHCKMX (OJMHAKOBBIX) XpoMaTuia. B meradase
XPOMOCOMBI BBICTPAWBAKOTCA B IUIOCKOCTH 3KBATOpa M K HUM IPUCOEAMHSIOTCS HUTH
BepeTeHa JeneHus. B anadase 3TM HUTH COKpAIIAIOTCS, XPOMOCOMBI Pa3phIBAIOTCS Ha JIBE
XPOMATHU/IBI U 3TU CECTPUHCKUE XPOMATHUJIBI OJHOBPEMEHHO PACXOIATCS K IOJIOCAM KIIETKH.
[Tocne pazbenMHEHUsT XPOMATH/Ibl CTAHOBATCS CaMOCTOSATEIbHBIMU, U, KOIJIa OHU JOCTUTAOT
MOJIFOCOB KJIETKH, MX Ha3bIBAIOT XpoMocoMamu. B pesysibTare y Kaxaoro moiroca cooupaercs
Ha0Op XpOMOCOM HJIEHTHYHBI MAaTEPHUHCKOMY, IPUYEM OJUHAKOBBIM y oOoux moisocoB. B
OCHOBE ymopsimoueHHoro pacnpeaeneHusi xpomocom - PEIUIMKAILIUA (camoynBoeHue
JTHK)

134.Y Bcero »UBOro JAeNeHUE KIETOK o0ecreurnBaeT pocT U pa3MHoxkeHue.Ho Boiciime
pacTeHusi U TpPUOBI €lle U IMEpPEeABUTaloTCs C IOMOIIBI0 JENEHUS KIETOK, 4Yepe3 pocT B
OTIpe/IeIEHHOM HAIPaBJICHUU; U Y HUX HET JAPYTUX CIIOCOOOB aKTHUBHO MEPEIBUTAThCSI.

Tema 2.1

135.He3zaMeHuMble aMUHOKHUCIOTBI - 3TO TE€ BEIIECTBA, KOTOPbIE HE MOTYT CHHTE3UPOBATHCS
OpraHU3MOM CaMOCTOSITEIbHO U HE 3aMEHSIIOTCSI HUKaKUMHU JApPYruMH BellecTBamu. MmeHHO
MO3TOMY CTOHMT MO03a00TUTHCA O TOM, YTOOBI OHU PEryISpHO MOMAJadd B OpPraHU3M C
IPOAYKTaMU MUTAHUS. 3aMEHUMbIE aMUHOKUCIIOTHI CUHTE3UPYIOTCS OPraHU3MOM B IIPOLIECCE
MeTabonn3mMa, U3BJIEKasICh B IOCTATOYHOM KOJIMYECTBE U3 IPYTUX OPraHUYECKHUX BEIIECTB.

136.Benku, >KUpBI, YrIEBOIBI - ATO CIOXHBIE OpraHudeckue coequHeHus. OHU HEOOXOIUMEI
JUIS IMTaHUs, pocTa opranusmMa. M3 6enka BooOIle COCTOUT Bce Halle Tesno. Mbl - CIUIOIIHON
Oenok. YrieBonbl - camas ObicTpast sHeprus. JKupbl UIpalOT OrPOMHYIO pOJib B FOPMOHAX.
benku, xupbl U yriaeBobl - CI0KHbIE BEIIECTBA, COCTABISAIONIME OOJBIIYIO YaCTh MAacChl BCEX
JKUBBIX OPraHU3MOB.

137.1Ipu CHMXEHHMU YPOBHS TJIOKO3bl B KPOBM, TOJIOBHOM MO3I CTpajaeT Mpexjae BCero, Tak
KaK €ero KJEeTKH TpeOyroT OONbIIMX KOJIMYECTB TJIOKO3bl [UIsl MOJAJEp’KaHUS CBOEU
aKTUBHOCTH. B oTimymMe OT JIpyrux OpraHoB, TOJOBHOM MO3r He MOXeT 3(QeKTHUBHO
MCIIOJIb30BATh APYTrUe UCTOYHUKHU SHEPTUU, TAKUE KaK KUPHI WM OEIKHU.

138.MuHepaibHble BeIIeCTBA HYKHBI JJs MOAJCPKAHUSA KHUCIOTHO-IEIOYHOTO PAaBHOBECHUS B
OpraHu3Me, CO3/JaHMs ONPEICICHHOW KOHIEHTPAllMM MOHOB BOJOPOJA B TKAHSIX M KIIETKaX,
MEXXTKAaHEBBIX M MEXKKJIETOYHBIX MXHMJIKOCTAX, a TAKXKe IS NPUAAHUS UM OCMOTHYECKUX
CBOICTB, 0OecreynBarOMX HOpPMaJbHOE MPOTEKaHWe oOMeHa BellecTB. boiblioe 3HaueHue
UMEIOT MUHEpaJIbHbIE BEIIECTBA B 00pa30BaHUU OeKa.

139.YenoBeueckue KIETKH W OWOJOTHUYECKUE >KUIKOCTH B OCHOBHOM CJENIaHBI M3 BOJBI, Kak
YHHMBEPCAIBHOIO PACTBOPUTENSA. 3a CUET HAIMUYUSA B OPraHU3ME JOCTAaTOYHOIO KOJIMYECTBA
BOJBI PEryJlHUpyeTcs TemIieparypa Tena, IMOAJNEPKUBAETCd TMOKOCTh MBIIII U CYCTaBOB,
MIOCTOSIHHO OCYILECTBIISIETCSI IPUTOK KPOBU K IOYKAM U BBIMBIBAIOTCS OTXO0Abl. ITo oneHkam
HKCIEPTOB, OOJBIIMHCTBO JIOAEH B KPUTHYECKHX CIy4yasX HE MOTYT MPOXKUTH Oe3 BOJbI
0oJiee HECKOIBKUX JAHEH, MAKCUMYM OJTHY HEJIEIIO.

140.ButaMuHBI— 3TO OHOJOTMYECKH BBICOKOAKTUBHBIE OpPTraHWYECKHE BEIIECTBA, KOTOPHIC
HEOOXOAUMBI Uil THUTaHUA 4YelloBeka. B opraHuzMe uergoBeka BHUTAMHHBI, 32 PEIKUM
UCKJIIOYEHHEM, HE BbIpaOaThIBAIOTCS M HE HAKaIUIMBAIOTCS, MO3TOMY HEOOXOAMMO, YTO OBl
OHU TIOCTOSIHHO TOCTymainu ¢ numied. IloTpeGHOCTh B BUTaMUHAX JOJDKHA OOECIeYnBATHCS
MIPEXK/IE BCEro 3a CYET HATYypaJbHBIX BUTAMHHOB, COJIEpKAIIMXCS B IPOoAyKTax. Mcrounnkamu
BUTAMUHOB SIBJISIIOTCS MPOJYKTHl KAaK PACTUTENBHOIO, TaK U KUBOTHOI'O IPOMCXOKICHUS.
OpHako mpH MOBBIIIEHHON MOTPEOHOCTH B BUTAMHUHAX, AJII YCKOPEHHUS] BOCCTAHOBUTEIHHBIX
MPOIIECCOB, MJIsS TIOBBIIMICHHUS PAOOTOCMOCOOHOCTH MOXKHO TpUOEraTh M K BHUTaMHUHHBIM



npenaparaMm. B Hacrosimee Bpemst n3BectHO Oosiee 20 BUTaMMHOB. MHOTHE W3 HUX XOPOIIO
U3y4eHBl ¥ YCTaHOBIICHBI HOPMBI IIOTPEOHOCTH MX B 3aBUCHMOCTH OT BO3PACTa YEIOBEKa.

141 T'unioBUTaMHUHO3BI -  OOJIe3HH,  OOYCIIOBJIICHHBIE  HEIOCTAaTOY-HBIM  IOCTYIUICHUEM
BUTAMHUHOB C TWIICH WM HEMOJHBIM MX. YCBOSGHHEM. ABHTaMHUHO3bI - OOJIE3HH,
BO3HUKAOIIHME MPHU IOJHOM OTCYTCTBHH. BUTAMHUHOB B IHINE HJIU ITOJIHOM HAPYIICHHH HX
ycBoeHUs. [ wWmepBUTaMUHO3BI - OOJIE3HU, CBSI3AHHBIE C TMOCTYIJICHUEM B OPTraHU3M
Ype3MepHO OOJIBIINX KOJIHMYECTB BUTAMUHOB.

Tema 2.2

142 .PazmHOXeHUEe (WM pPa3MHOKEHHE, WM Pa3MHOXKEHHE) - ATO OHOJIOTMYECKHUH IIpolece,
MOCPEACTBOM KOTOPOIO HOBbIE MHAMBHUAYaJIbHbIE OPraHU3MBbI - "MOTOMKH" - HPOU3BOISTCS
oT cBouX "pomurtenel" wnm poautenei. PazMHOXeHue sABisSeTcs (QyHIAMEHTAIBHOW YepPTOM
BCEH M3BECTHOM IKM3HU; KaXIbI OTAENbHBIM OpraHu3M CYIIECTBYET KakK pe3yibTar
Pa3MHOXKEHHS.

143.becrionblM Ha3bIBAaeTCS pa3MHOXKEHHE, KOTOPOE IMPOUCXOAUT Oe3 oOpazoBaHus ramer. B
HEM ydYacTBYeT OJHAa OCOOb, a TEHOTHII IOTOMCTBAa TaKOW K€, KaK y POIAHMTEIHCKOH 0coOu.
[Ipu OecmonoM pa3MHOXKEHHHM HE HYKHO HCKaTh MapTHEPA, MOTOMCTBO MOXKET OCTaBUThH
mr06ast 0ocobb B m000M MecTe. Bo3HMKaeT orpoMHOE KOJIMYECTBO MOTOMKOB. HemocraTok
9TOH (OpPMBI Pa3MHOXKEHHS — HWACHTHYHOCTh BCETO MOTOMCTBA. lIpm pe3koM HM3MEHEHUH
YCIIOBUHM BCE OPraHU3Mbl MOT'YT IIOTUOHYTb.

144V MHOTOKJIETOYHBIX OPraHMU3MOB pAa3JIMYAIOT TSATh OCHOBHBIX CIIOCOOOB OECIOoro
pa3MHOXeHHS: (parMEeHTalUsl BETETaTUBHOE pPa3MHOKEHHE IMOYKOBAHHE MOJIMIMOPUOHUS
cropoodpa3oBaHue

145.1TonoBoe pa3MHOXKEHHE - 3TO KOIZa B3aUMOACHUCTBYIOT MYXKCKHE U IKEHCKHE 0co0H,
IPOMCXOIUT OIUIOAOTBOPEHHE, B pe3yjibTaTe CIMSHUSA JBYX KJIETOK 00Opa3yercsi 3Mrora.
becnionoe pa3mMHOXeHHE - BereTatuBHOE ( YCbl, YEPEHKH, CHOpbI) , MAPTEHOTHMHE3 -
pa3MHOKEHHE )KEHCKHUX 0co0eii 6e3 caMIIoB.

146.Pa3nenpHONONbBIE OpPraHU3Mbl MMEIOT JIBE€ OCOOM pa3HOro I0JIa, MEHATh CBOM IOJ OHM He
MOTYT M UMEIOT B CBOEM TeJIe TOJIBKO OJIUH OpraH, CIIOCOOHBIH CHUHTE3UPOBATh MYXKCKUE WIIH
keHckue ramersl. K TakuM cyliecTBaM OTHOCSTCS MIJIEKONMTAIOIIME, BKIIIOYAs YEJIOBEKa,
NTHIIBI, HEKOTOPBIE PHIObI, PACTEHHSI, HACEKOMBIE.

147 Meiio3 - 3TO mpolecc AENeHUs KIETOYHBIX fJep, NPUBOAALIMM K YMEHBIICHHIO YHCIIA
XPOMOCOM BJIBO€ M 00pa30BaHUIO T'aMeT.

148.0cHoBHOE pa3nuuuMe MEXIYy MHUTO30M M MEHO30M 3aKJIIOYaeTCs B TOM, YTO MMTO3 - 3TO
HKBALIMOHHOE [EJIEHHE, IPU KOTOPOM SJIpO JENIUTCA ¢ 0O0pa3oBaHUEM JBYX SIEp C TEM Ke
YHUCIIOM M THUIIOM XPOMOCOM, YTO M POJAMUTEIbCKAs KJIETKa, B TO BpeMsl Kak MeHo3 - 3TO
pPENYKLIMOHHOE JAeNeHUE, MPU KOTOPOM SApPO NEeNUTCA ¢ OOpa3oBaHMEM YETHIpEX SAep C
MOJIOBUHOW YHCIIa XPOMOCOM POJUTENLCKON KIIETKH.

149.ITapTeHoreHe3 SBISIETCS TOJOBBIM CHOCOOOM pa3MHOXeHHs. K 3ToMy THITYy pa3MHOXKEHHS
MapTEHOTE€HE3 OTHOCHUTCS MOTOMY, YTO B 3TOM IPOIECCE YyYacTBYET MYCTh OJIHA, HO MOJIOBas
KIeTka - sifnexnerka. OHa He ciMBaeTcs C MYKCKUMHM TOJOBBIMH  KJETKaMu -
CIEpMaTO30M1aMH, TO €CTh He oIogoTBopsieTcs. M BOT M3 3TOM HEOIIOAOTBOPEHHOM
JKEHCKOM KJIETKM W pa3BUBAETCd HOBBIM OpraHu3M. OTOT BHJ Pa3MHOXEHHUA, IO
NPEIIONIOKEHUAM  YYEHBIX, BO3HMK B  IIpOLIECCE€  HBOJIIOIMHM  Pa3/IeIbHOIOJIOCTH.
[TapTeHOT€HE30M pa3MHOXKAIOTCS MYENbI, HEKOTOPBIE BUIBI YIUTOK, HEMATO/bI, KOJOBPATKH,
MYypaBbH, TEPMHUTBI, KOMOJCKHUE BapaHBbI.

Tema 2.3
150.0HTOrEeHe3 - OTO HMHIUBUAYAJbHOE  pa3BUTHE  OpraHu3sMa. ITO  COBOKYIHOCTb
NIOCJIEI0BATEIbHBIX MOp(OIOTHYECKHUX, (bU3NOIOTrHYECKUX u OMOXUMHUYECKUX

npeoOpa3oBaHuid, KOTOPHIE MPETEPIIeBAeT OPraHW3M OT MOMEHTA €ro TMOSBICHHUS IO KOHIIA



xu3HU. OHTOreHe3 BKJIIOYAET POCT, TO €CTh YBEIMYCHHE MAacChl M Pa3MEpOB OpraHM3Ma, a
Takke auddepeHpoBky. Tepmun «oHTOreHes» Obln BBeneH B 1866 rogy T. I'ekkenem.
OHTOreHe3 MpeICTaBIsIeT COO0H peann3aIuio HacleCTBEHHON HHPOpMAITUH.

151.OmMOproHaIbHOE pa3BUTHE YEIOBEKa, WM SMOpPUOTEHE3 YeJOBEKa, - 3TO pa3BUTHE W
dopmupoBaHue yenoBeyeckoro 3MOpuoHa. OH XapakTepuzyeTcs MpoleccaMH KJIETOYHOTO
JeNeHUsT M KJIETOYHOW JudepeHIUpPOBKH 3MOPHUOHA, KOTOpbIE HPOMCXOIAT HAa PaHHHUX
cragusax pa3Butusa. C OMONOIMYECKON TOYKM 3pEHHs, Pa3BUTHE YEJIOBEYECKOro Tejla BIEYET
3a cO0OM POCT OT OJJHOKJIETOYHOM 3UrOTHI /IO B3POCIIOTO YeJIOBEKa.

152.Crapocte npezacraBisieT coOOW 3aKOHOMEPHYIO CTaJUI0 HHIMBUAYAJIBHOIO PAa3BUTHS, IO
JOCTHXKEHUHM KOTOPOM OpraHu3M IMpHOOpeTaeT OIpe/leIeHHbIe N3MEHEHHsI BO BHELIHEM BHJIE
u (uznyeckoM coctosiHMM. CMepTh Kak OHOJIOTMYECKOE MOHSATHE SBIISETCS BbIPAXKEHUEM
HEOOpaTHUMOI0 MpPEKpaIleHUsl JKU3HEAEATeJbHOCTH opraHu3ma. C HACTYyIUIGHMEM CMEpTH
YeJIOBEK [IPEBPAILAETCs B MEPTBOE TEJIO, TPYII.

153.CucreMHblii moaxonx K mpoOiieme crapeHuss MeTojoJorus - 3TO OTpPak€HUE YPOBHS
pa3sBUTHS HayKH Kak clloco0a MBILUIEHUS, criocoba oTpaxeHus mupa. [IpakTuuecku Bo Bcex
00acTsX HAyKH ceilyac OCO3HAHBI HOBBIC HPUHIIHIIBI, XapaKTepHBIC ISl COBPEMEHHON HayKH
BOOOI1IE

154.Tlepuoa oCTpoW TUIIOKCHH, KOT/Ia YK€ MPOM30IIa OCTAaHOBKAa KPOBOOOpalleHHs U (WiIn)
JBIXaHUS, HO KOpa TOJOBHOTO MO3ra €Iie He MOrudia, Ha3bIBAIOT KIMHHYECKOW CMEpTHIO.
JlaHHOE COCTOSIHME TOTEHIMAJIBHO 00paTHMO, IOCKOJBKY, €CIH BOCCTAaHOBUTH NEpdy3HIo
MO3Ta OKCHUT€HHUPOBAaHHOH KpOBBIO, JKHW3HECHOCOOHOCTh MoO3ra coxpaHutcsi. Ecmu ke
OKCHT'€HAIIMsI MO3ra He BOCCTAHOBUTCS, TO HEHPOHBI KOPBI MOTUOHYT, 4TO OyIeT 3HAMEHOBATh
co00il HacTynjIeHUEeONOJIOrMYecKOil CMepTH, HEOOpPAaTHMOI0 COCTOSIHMS, IpPU KOTOPOM
CTIaceHHue YelloBeKa y)ke HEBO3MOXKHO.

Tema 2.4

155.HacnencTBeHHOCTh - COCOOHOCTh OPTraHU3MOB TiepefaBaTh CBOU MPHU3HAKA U OCOOEHHOCTH
pa3BUTHS TOTOMCTBY. M3MEHUYMBOCTH - pazHOOOpa3ue MPU3HAKOB CPeIu MpeICcTaBUTENeH
JAHHOTO BHUJA, a TaKKe CBOMCTBO MOTOMKOB MPHOOpPETaTh OTIWYHS OT POJIUTENHCKUX (OpM.
I'eneTuka - HayKa 0 3aKOHOMEPHOCTSIX HACJIE€ICTBEHHOCTH U U3MEHYMBOCTH.

156.I'eHeTnka - 9TO HayKa, W3ydYarolllas HACJIEICTBEHHOCTh U €€ M3MEHEHUs, IepelaBacMble OT
OJIHOTO MOKOJEeHUs K apyromy. OHa BKJIIO4aeT B ce0si MHOKECTBO T€M, CBSI3aHHBIX C T€HAMH,
XpOMOCOMaMH, MyTalUsIMH, HacliefoBaHHEM W 3Boionueld. CoBpeMEeHHas T€HETHUKa HUIpaeT
BOXHYIO POJIb B MEIUIIMHE, MTOMOTasl BBISBJISATH T€HETHYECKHE OOJIE3HU, a TaKKe TMOHUMATh
MEXaHU3MBbI UX BO3HUKHOBEHHS U PACTIPOCTPAHCHHUS.

157.Cpenn  OCHOBHBIX METOJOB JUATHOCTUKH TEHETUYECKUX 3a00J€BaHWUN  BBIICISIOT:
I'eneanornyeckuii meton bnmsHenoBwii Meton lluToreHermyeckuii mMetos buoxmmmudeckui
Meroa [lomynsamuoOHHO-CTATUCTUYECKU MeToa MeToa TEHETHKH COMATHYECKHUX KIIETOK
MonekynsapHO-TEHETUYECKUI METOT

158.OcHOBHBIMM ~ CBOWMCTBAaMH  HACJICJICTBEHHOrOo  MaTepuana  sBistorces:  CrocoOHOCTH
KogupoBaTh ~ wHpopManuio  (reHetnueckuid  kox).  CrmocOOHOCTH  BOCHPOW3BOJIWTH
uHpopmarmo  (perumkanus). CrnocoOHOCTh peann3oBaTh HWH(POpPMANUIO  (TPAHCIIAINSA).
CnocoOHOCTh MPaBUIIBHO COXPaHATh MHpopMmanuio (pemnapaiusi). CocoOHOCTh NepenaBaTh
uHpopmaruto  (TpaHckpumnmsi). CHocoOHOCT HM3MEHATh HWHMOpMaruioo (MyTamus U
reHeTHYeCKas peKOMOWHAIH ).

159.Hyk/enHOBbIE KHCIOTHI  SIBISIFOTCSI MaKpOMOJIEKYJIaMH, T.e. OTJIMYAIOTCS  OOJBIION
MOJIEKYJIIPHOM Maccoid. DTO MOJMMEPHI, COCTOSIIUE U3 MOHOMEPOB — HYKIEOTHIOB,
BKJIIOYAIOIIUX TPU KOMIIOHEHTa: caxap (NeHTo3y), ¢ochaT U a30THCTOe OCHOBaHHE (IypHH
wi nupumuanH). K nepBomy atoMy yriepona B Mosekyise neHtos3sl C-1' npucoenunsercs



a30THCTOE OCHOBaHUE (aJ€HUH, T'yaHWH, LIMTO3WH, THMUH WIM YpaLWi), a K MSATOMY aToMy

yraepoaa C-5' ¢ momomipio 3dupHoil cBsism — docdar; y Tperbero atoma yriepoga C-3'
BCEr/la uMeeTcs ruApokcuibHas rpynna — OH
Tema 2.5

160. T'omorameTHBIH MOJ U T€TEPOraMETHBIN MOJ — 3TO MOHATHUS, KOTOPbIE HUCIOJIB3YIOTCSA B
Ouosjoruuyeckod Hayke JUisi 0003HAUYEHMs pa3IW4YMil MEXIy mojJaMu ocoOeil Bupa.
I'enernyeckuit mon ompexaenseTcss HAOOPOM XPOMOCOM Yy Ka)KAOTO I0JIa, U B 3aBHCHUMOCTH
OT 3TOTO pas3lnuyaroT roMoraMmeTrHole ocoon (XX wmmm ZZ) u rereporamerHbie ocodou (XY
umu WZ).

161. npusHaKu moja ONpeAeNsitoTCS HaOOPOM IMOJOBBIX XPOMOCOM, a UX B raMeTax - MOJOBBIX
KJIETKaxX - IOJIOBHHA, TOJBKO IPHU OIUIOJOTBOPEHHWH B 3UIOTE - OIUIOJOTBOPEHHOM SHLE -
MIOJTHBIA HAaOOp XPOMOCOM, B T. Y. M MOJIOBBIX

162. Crpykrypa MmOmyJsiiiid — 3TO paclpeneicHne ocobel Mo TePPUTOPHH, COOTHOIICHUS
TPpyNI IO MOy, BO3pPacTy, MOPQOJIOTHICCKUM, (PHU3UOIOTUICCKUM, ITOBEIACHUECKUM |
TeHETHYECKUM ocoOeHHOocTsM. CTpykTypa momyisiuuud He crabwibHa. OT TOro, KakoBa
CTPYKTYypa TOIYJISIIUU B JIAHHBIA TEPUOJ] BPEMEHH, BO MHOTOM 3aBHUCHUT HaIlpaBJICHUE €€
JAJbHEUIINX W3MEHEHHI. Pa3nuuaror criepyromue CTPYKTYpbl MOMYJSALMUA: * TOJOBYIO
CTPYKTYPY, ® BO3PACTHYIO CTPYKTYpPY, ® MPOCTPAHCTBEHHYIO CTPYKTYPY, ® 3TOJOTHYECKYIO
CTPYKTYPY, ®* TEHETHYECKON CTPYKTYPY, ® IKOJIOTHUYECKYIO CTPYKTYPY.

163. I'eMH3WTOTHOCTH TMPOSIBIISICTCS  psAAE  CHCIUICHHBIX C  TOJOM  HACJEICTBEHHBIX
3a00JIeBaHUI y YeJIOBEKA W KUBOTHBIX (HApUMep, reMOo(IisS U JaTbTOHH3M, BBI3HIBACMBIC
pPElECCUBHBIMU, CIICTUICHHBIMA C TIOJIOM TeHaMu) [ eMU3UTOTHOCTh HCIIONB3YEeTCS B
CEJICKIIMOHHOM  pacTEHUEBOAYECKOM TMpaKTUKE [JIsl ONpEAENICHHs] TEHHOTO COCTaBa

XpOMOCOM TYTEM TIONyYeHUS MOHOCOMHMKOB — OpTraHU3MOB C OJIHOM, HemapHOM
XPOMOCOMOM.
164. CkpeuBanue 0enoria3oi CaMKy U KPaCHOTIIA30T0 caMIla Ipo30(uUIbl JaeT

KpacHOTJIa3bIX CaMOK W OeNoria3pix camiloB. Peako 5TO CKpelMBaHHE MOXKET JaTh BCEX
Oenmoria3plXx CaMOK W KpacHOTNAa3bIX caMIloB. bbII0 OOHapykeHOo, YTO S5TO CBA3aHO C
OTCYTCTBHEM JU3BIOHKIIMH X-XpPOMOCOM y CaMOK

165. CuennieHHOe HaclleJJOBaHHE — HAcleZJOBaHUE MPU3HAKOB, TC€HBI KOTOPHIX JOKATU30BaHBI
B OIHOM xpomocome. ['pymnmbl cuenneHus pa3pymialoTcsi MpU KPOCCUHTOBEpe, KOoraa
MPOUCXOJUT OOMEH Yy4YacTKaMH TOMOJIOTMYHBIX XpomocoMm B mpocdazy [ wmeitoza. Cuia
CHCIIJICHUA Me)I(le T€HaMHnu 3aBUCUT OT paCCTOSIHI/IH MG)KI[y HUMHA. 4YEM OaJIbIIC TI'CHBI
pacmojararTcs JpyT OT JPyra, TEM BBIIIE YaCTOTa KPOCCHHTOBEpa U HA00OPOT.

166. CymMmupys JaHHBIE O HE3aBHCHMOM H CIEIUICHHOM HAcJeIOBaHWW MPHU3HAKOB, O
HACJICJIOBAaHWH, CICIUICHHOM C TIOJIOM, O CBS3M HApyIICHUS ITOBEJACHUS XPOMOCOM U
OTKJIOHEHHS OT 3aKOHOMEPHOCTEH HACJCJIOBAaHUS TPHU3HAKOB y JPO30(QHIBI H JIPYrHX
opranu3smMoB, Mopran u €ro COTPYIHUKH C(HOPMYJIUPOBAIN OCHOBHBIE IIOJIOKEHUS
XPOMOCOMHOW TEOPUH HACIICICTBCHHOCTH.

Tema 2.6

167. M3MEHUYMBOCTH - 3TO CHOCOOHOCTh OpraHW3Ma HM3MEHSITh CBOM BHEIIHUE W BHYTPEHHUE
MpPU3HAKUA TI0J] BIUSHUEM BHEUIHEH cpenbl. M3MEeHYMBOCTh, BO3HHUKAIONIAs B OTIAEIHHOM
OpraHM3Me ¥ HE TMepelaInascs M0 HACIeACTBY, Ha3bIBaeTCs MOIUPUKAIUOHHOM.
N3MeHYnBOCTh, BO3HUKAIONIAS B TEHOTHIE U MEPENalomascs CISAYIOUUM IMOKOJICHUSIM
HAa3bIBACTCS] TCHOTUIIMYECKOM WJIM HACJIEACTBEHHOM.

168. UM3menumBocTh ObiBaeT: |.HenacnencrBennas (deHorunmyeckas) 2.0OHTOreHETHYECKAS
(oTpakaeT 3aKOHOMEPHBIC U3MEHEHUS B X0JI€ MHIUBUIYaTbHOTO PA3BUTHUS OPTaHU3MA)



3.HacnencresenHas (reHOTHTIMYECKAS, HEOIpeIeTICHHAs, WHIMBHIyaJIbHAas )
ACOOTHOCUTENIbHAS - KOPPENSATHBHAs, BO3HUKAET B pE3yJbTaTe CBOICTBAa I€HOB BIIMATH HA
dbopmupoBaHue JByX © Oojee npu3HakoB (Tuiedorpomwms).  MoaudukarmoHHas
(HeHacJe/ICTBEHHAs ) U3MEHYUBOCTD.

169.Myranus - BHeE3allHOE HACJIEICTBEHHOE M3MEHEHHEe Kakoro-mubo (eHOTUIIHYECKOTO
NPU3HAKA, BBI3BAHHOE PE3KHUM CTPYKTYpPHBIM WIH (YHKIMOHAJIBHBIM H3MeHeHHeM. Eciu
MyTalliM HPOMCXOIAT B KIETKaX, HE OTHOCALIMXCS K 3apOAbINIEBOM JIMHUHM, TO 3TH
U3MEHEHHS MOXHO KJIacCU(PHUIMPOBATh Kak comarnyeckue Myranuu. CiI0BO «cOMAaTHYECKHI»
IPOMCXOJUT OT I'PEYECKOro CJIoBa SOmMa, 4YTO O3HAYAeT «Tell0», a COMATHYECKUEe MYTalUH
BJIMSIIOT TOJIBKO HA HACTOSALIEE TEJIO OPraHu3Ma.

170.KomMOMHATUBHYI0O HM3MEHUMBOCTH IPEJACTABIISIOT TPOIECChI, KOTOpHIE O0ECIeYnBaAIOT
WH/IMBU/yaJIbHbIE HACIIEACTBEHHbIE PA3JIM4Msl O0COOei B pe3ynbpTare peKOMOMHALUU (HOBBIX
coyeTaHuil) reHOB M XpoMocoM. PekoH - mpenenbHO Majas €IMHHMIIA I'€Ha, CIIOCOOHas K
PEKOMOUMHAITUY.

171. VY poauteneil nepBoil rpymnmbl POKAAIOTCS JETH TOIBKO MEPBOM rpyHmbl. Y MepBOil U
BTOpOIl - peOEHOK NepBOil U BTOpOH. Y mepBoil U TpeTheil - peOEHOK MEepBOil U TpeTheil. A
BOT y POJMTENEH IIEPBOM M YETBEPTOM POKIAKOTCS JETH BTOPOM MU TPEThEW T. E MOIHOCTBIO
otnuyaroTcs. B Tpancinokanum 21 / 21 poxnaercst pedenok ¢ 100% cunapomom. B
OCTaJIBbHOM ciTydae okouo 5 - 10%.

172.1 = U * B. I — no3a myrareaHoro ¢akropa M — wuHTEeHCHMBHOCTE B — Bpems
Bo3zencTBUA. YacTora MyTanuii pacTéT NP MOBBIIIEHUH 03Bl 10 ONPEIEIEHHOTO IMpeaena.
Ecnu mo3a mpeBbIaeT 3TOT Mpeniesit, MHOTO KJIETOK HaYMHAEeT OTMUPATh W MOITOMY YacTOTa
MyTalliii B 1EJIOM yMeHbImaeTcs. JlJii MyTareHOB HE CyIIECTBYeT HIDKHETO I0pora
WHTEHCUBHOCTH JICHCTBHUS, TO €CTh OHU MOTYT BBI3BIBATh TEHETUYECKHE M3MEHEHUS JTaKe TPHU
CaMbIX MaJIbIX J103aX.

173.lezokcupubonyknennoBas  kucinora (JAHK) — wmakpomonekyna, obecnednBaromnias
XpaHEeHHe, Nepeady U3 MOKOJIEHUS B MOKOJIEHHE U peau3alii0 TeHETUYEeCKON MpOorpaMMbl
pa3sBUTHS M (YHKLUMOHUPOBAHMS >KMBBIX opraHu3MoB. OcHoBHas posnb JIHK B kmerkax —
JoAroBpeMeHHoe xpaHeHue nHpopmanuu o ctpykrype PHK u GenkoB. C xumuueckoil Touku
3penuss JJHK — »5To nimMHHas nojuMepHas MOJIEKYJa, COCTOALIAas M3 MOBTOPSIOLIMXCS
0JIOKOB — HYKJIEOTUAOB. Kaxaplii HYKJICOTHJ COCTOMT U3 a30THUCTOTO OCHOBAaHMSA, caxapa
(me3okcupu603bl) U (ocharHol Tpynnbl. CBSA3UM MEXAYy HYKJIEOTHIAMU B LIENU 00pa3yroTcs
3a CU€T 1e30KCUpr003bI U (hoc(aTHON TPYIIIHL.

Tema 3.1

174.BoNOIIMOHHBIE B3IJISIABI - 3TO 3apOXKIACHHE >KU3HH, €€ Pa3BUTHE B MPOIECCE HBOJIOLNHU, B
pe3yJibTaTe TMOSIBICHUS TPOTPECCUBHBIX YepT - TMOIMYISIUS BBDKHBANA, TMPH PAa3BUTHU
PETPECCUBHBIX YePT - MOMYISIINS BBIMHpana. A MeTapU3NIEeCKHUe - ITO TOSBICHHUE TOTOBBIX
dbopM KU3HHU, JOMYCTUM, Ha KOMETE IpujeTella K HaMm >KU3Hb M CTajla CylIecTBoBaTh. be3
HBOJIIOLIMOHHBIX MPU3HAKOB.

175.3acnyru - Jlamapk cTayq mepBbIM OHMOJIOrOM, KOTOpBIN TOMNBITAJCS CO3JaTh CTPOHHYIO U
LEJIOCTHYI0O TEOPHIO S3BOJIONUU KUBOro Mupa. Kpome OOTaHMUECKMX M 300JI0THYECKUX
pabot, Jlamapk u3gan psa TPYIAOB MO THUJIPOJOTHH, T€OJOTMM U MeTeopoioruu, Jlamapk
BBIIBUHYJ TIPUHIMII MCTOpU3Ma M AaKTyalu3Ma B TPAKTOBKE TI€OJIOTMYECKUX SIBICHUH.
Henocratku - oH ObUT THEpBBIM, MO3TOMY €ro TEOPUH OBUIM XOTh M BEpPHBI, HO eIlle
HECOBEPIICHHBI, COBDEMEHHUK U HE TOHUMAJI M MHE OBLTH COTIACHBICHBIM.

176. 1) nakorieHre OOIBIIOrO HAYYHOTO MaTepHalia 10 T'e0JIOTHH, TAJIEOHTOJIOTHH,
reorpaduu, 60TaHUKE, 300JI0THH;



2) co3maHWe KJICTOYHOW TEOPHHM, OTKPHITUE 3aKOHA COXPAHCHHS M IPEBpAICHUS
SHEPIUH, 3aKOHA 3aPO/IBIIIEBOTO CXO/ICTBA;
3) BBICOKHIl yPOBEHb Pa3BHUTHS CEIILCKOTO XO3SICTBA B AHITIMH — OCOOCHHO CEJICKIIUU
JKUBOTHBIX U PACTCHUMH;
4) cobOctBeHHble HaOmogeHUs W OTKpbiTHs Y. JlapBuHa BO BpeMs KPYrOCBETHOI'O
MyTeuecTBUs Ha Kopabie «bUuriby u npu u3y4eHUU CeNbCKOTo X035CTBa AHIIIHH.
B pesynpraTe aHanmza u 00OOIIEHHS] 3TOTO OTPOMHOrO dakTtuyeckoro Mmarepuana Y.
JlapBUH CO3/1a71 SBOJIOIMOHHOE YY€HHE, KOTOPOE SIBUWIOCH OTBETOM Ha BOMPOC MHOTUX
MTOKOJICHUH YUEHBIX U MBICIUTENIEH O MPOUCXOXKICHUH BUJIOB.
177.VI3menunBocth. HacnencrBenHoctb. MckyccTBeHHBIM 0oTOOp. boppba 3a cymectBoBaHUeE.
EctecTBenHbIi 0TOOD
178. Yapnw3 [dapBuH pa3nuyan cieIyroline BUbI U3MEHUNBOCTH: HEOIpeIeJIeHHAs,
ompejieNieHHasi, HWHIUBUAyalbHas, KOPPENATUBHAs, TOYKOBBIE BapHallud, YpPOJCTBA,
M3MEHYUBOCTb BCJICACTBHUE "BIMAHUSA MPUBBIYKUA U YIPAKHEHUS M HEYNPAXXHEHHS OpraHon"
U HU3MEHYMBOCTh BCIEJACTBHE CKpeuiuBaHusi. Ha coBpeMeHHOM »JTame  BbBIACISAIOT

HEHACJICICTBEHHYIO (ompenenennyio, MOAU(PUKAITMOHHYIO, (EHOTHITHYECKYIO)
W3MEHYUBOCTh u HACJIEICTBEHHYIO (HeomnpeneneHHyto, WHIUBUAYAIBHYIO,
TEHOTUITUYECKYIO).

Tema 3.2

179.MukposBoIIOLIMsl TMPUBOJAUT K OOpPa30BAaHHIO HOBBIX BHUIOB, MAKPOIBOJIOIMS CBS3aHHA C
KPYITHBIMH JBOJIFOIIIOHHBIMA W3MECHCHUSMH. MaKpOdIBOJIONHS - (OPMHUPOBAHUE KPYITHBIX
BUJIOB. MHUKpPO-MaJIeHbKOE Makpo-00JiblIoe. MUKPOIBOMIOLMS MPUBOIUT K OOPa30BAHUIO
HOBBIX BHJIOB, MAaKpOABOIIOLHS CBSI3aHHA C KPYMHBIMU HBOJIIOIMOHHBIMU HM3MEHEHHSIMH -
apoMopho3aMu, MPUBOAALIUMHU K TOSIBICHHIO 00Jiee KPYMHBIX TAaKCOHOB - POJIOB, CEMEHCTB,
OTPSIOB, KJIACCOB, TUTIOB U LIAPCTB.

180.APOI'EHE3  (compoBoxknaercss apomopdo3om), MoppodHU3HOIOTHUECKH  mporpecc;
AJUJIOTEHE3 (compoBoknmaercss wuauoaaaranueit), MoppodHu3nomorudeckuii mporpecc;
KATAT'EHE3 (compoBokmaercs  jJereHepanueii), MoppoHu3nOIOTHUECKHl  perpecc.
3HaueHue BUI000pa30BaHUs B KU3HU MPHUPOJABI: BO3MOXXHOCTh OOXKMBaHUS HOBOM CpeIbl
oOWTaHUs, 3aCeleHHUs HOBBIX OJKOJOTHYECKMX HHUII. aJanTanmus - BHUI000pa3OBaHUE -
HBOITOLIHSL. [Momynsiust (mumrHee). MPUCTIOCOOIEHHOCTh - MUKPOIBOITIOIHS-
MakposBomtorus. [lomynsanusa (nMuimHee, OHAa HE SBOJIOIMOHMPYET). HMIAMOAJaITaIus,
apomopdo3, Owmomormueckuii  mporpecc. Jlerenepanms ~ (UIIHEE, O3TO  -perpecc).

MPUCTIOCOOICHHOCTh - JIMBEPTeHIUS - €CTeCTBEHHBIM o0T00p. HMCKyccTBeHHBI 0TOOD
(JiumIHee, y Hero Apyrue 3aKOHOMEPHOCTH).
181.buonornueckuii Mporpecc — 3TO MPOIECC 3BOJIONUN BHJA OPTaHU3MOB, IIPH KOTOPOM B

pe3yJbTaTe W3MEHEHHsI OKPYXKAroIIeH Cpeasl MMEIOT MECTO YBEIWYCHHE POXKITAEMOCTH €ro
oco0eit, pacpeHne TEPPUTOPUHN €T0 PACcIIPOCTPAHEHHS, BUI000pa30BaHHEe Ha €r0 OCHOBE.

182.0OBONIOIIMOHHOE  JBW)KEHHWE, TIpH  KOTOPOM  TIPOMCXOJHMT  COKpalleHHWe  apeaia,
YMEHBIIIEHHE YHCJICHHOCTH O0C00ei M3-3a HENpUCIIOCOOJEHHOCTH K Cpele OOWTaHus,
CHIDKEHHE 4HCIa BHJOB TPYNIl W3-3a JaBICHHUS JPYTUX BHJOB, BBIMUPAaHUE BHIA.
[TameoHTONMOTHS JOKAa3ajga, YTO MHOTHE BHIBI B TPOIUIOM MOJHOCTHIO Mcuesnu. Ecim mpu
OHMOJIOTMYECKOM TIpOrpecce HEKOTOPhIE BHIBI PAa3BUBAIOTCS M IIUPOKO PACIPOCTPAHSIOTCS
0 BCEMY 3€MHOMY MIapy, TO NpPU OHMOJIOTHYECKOM pErpecce BHJbI HMCYE3al0T, HE CyMEB
IPUCIIOCOOUTHCS K YCIOBHUAM OKPYIKAIOIIEH CPebl.

183.Metoapl UCCNENOBaHMUS HBOJIOLHUH: MAJCOHTONIOTUS, Ouoreorpadusi, Mop¢oJOTrHUECKHE,
IMOPHOJIOTUYECKHE, TEHETHYECKHE, HKOJOTHUYECKUE, OHMOXMMUYECKHE METOAbl U METOMbI
MOJIEKYJISIPHOW OHMOJIOTHH.



184. B OuorenernueckoMm 3akoHe ®. Miomiepa u 3. ['ekkens: MHIAMBUAYAILHOE pPa3BUTHE
0coOu (OHTOreHe3) 10 ONpPENEICHHON CTENEHM IOBTOPSET HMCTOPUUYECKOE Ppa3BUTHE BUAA
(punorenes) , Kk KOTOPOMY OTHOCHTCS AaHHas ocoOb. M3BecTHbIl pycckuil yuensiii A. H.
CeBepLIOB BHEC BaKHBIC JOMOJHEHUS B 3TOT 3aKkoH. OH yCTAHOBWJ, YTO B AMOpHOreHese
HOBTOPSIOTCS MPU3HAKHU 3apoJibllel, a He B3pociblx ocobeil. Hanpumep, xabepHble mienu y
3apoiblllla YeJIOBEKAa CXOAHBI 110 CTPOEHUIO C KaOEepHBIMM LIENsAMHU pbIO, a He C »kaOpamu
B3pOCibIX pbIO. bHOreHeTMueckuii 3akOH HMMeEET OYEHb Ba)XKHOE 3HAU€HHE, IOCKOJIbKY
CBUJETEJICTBYET 00 OOmMX Ipeakax KMBOTHBIX, OTHOCSIIUXCA K  pa3iIMYHbIM
cucreMaTuyeckuMm rpynnam. OH IO3BOJSET HCIOJIB30BaTh JaHHbIE 3MOpPUOJIOTHUH  JUIS
BOCCO3/1aHUs X0/1a (puiIoreHesa.

Tema 3.3

185. B cucreme XMBOTHOTO MHUpa YEJIOBEK 3aHUMAET CIIEAYIONIee IOJOXKEHHE: IapCTBO -
KuotHble, Tun - Xopnosble, noarun - [lo3BoHOYHBIE, Knacc - MiekonuTaromme, OTpsij -
[Mpumatel, nomotpsn - YemoBekornmomoOHBIE, CEKIUS - Y3KOHOCHIE, HAJCEMEHCTBO -
l'omunoupl, cemeiictBo - ['omununabl, pona - Yemosek, Bua - Yenmoek pasymubsii (Homo
sapiens). OpraHm3Mm uUenoBeka O00JagaeT CICIYIOINIMMH OTJIWYUTEIBHBIMA TPH3HAKAMH,
CBOMCTBEHHBIMHU BCEM IIPEJICTABUTEISIM KJIACCA MIICKOITUTAOIIMX.

186. PYJAUMMEHTBI, pymumeHntapHble OpraHbl, CPaBHHTEIBHO YIPOUIEHHBIC, HEIOPA3BUTHIC
(Mo CpaBHEHUIO C TOMOJIOTUYHBIMH OOpPa30BaHUSAMH TPEAKOBBIX H OMM3KUX (HopM)
CTPYKTYpBI, YTpaTHBIIME CBOE OCH. 3HAYCHHE B OpraHu3Me B Tporecce QuiuoreHesa. P.
3aKJIaJBIBAKOTCS BO BPEMS 3apOABILIIEBOIO Pa3BUTHS, HO ITOJIHOCTBIO HE PAa3BUBAIOTCSL.

187. TlosiBneHwe Yy OTHENBHBIX OPTraHM3MOB [aHHOTO BHJA TPU3HAKOB, CBOWCTBEHHBIX
OTHANEHHBIM MpPEJKaM, HO OTCYTCTBYIOHIMX Yy OJIMXKaWIIMX, TO €CTh YTPAaueHHBIX B XOJ€
sBomonuu. [IposiBieHne aTaBu3Ma B OHTOI'€HE3€ O0COOM OOBACHSETCS TEM, UYTO JIPEBHUE T'€HBI
(1 Mop¢oreHeTHYECKHE CHUCTEMBI), OTBETCTBEHHBIE 3a JAaHHBIA IPHU3HAK, COXPAHAIOTCA B
reHOMe, HO UX JCWCTBHE NpU HOPMAIbHOM pAa3BUTUU OJOKUpYeTCs JAPYTMMH TIeHaMu
(penpeccopamu). B pa3BuTHM OTAEIBHBIX 0COOEH MO pa3aMyHBIM MPUYMHAM OJOKHpYIOLIee
JeCTBUE MOXKET ObITh CHATO M MPU3HAK MPOSIBIISETCS BHOBD.

188.  DBosonMOHHOE OOBSICHEHHWE PYJUMEHTOB M aTaBU3MOB COCTOMT B TOM, UYTO OpIaHBI
(mpu3HaKu) , cTaBIIME OECHOJE3HBIMU IJIi OpraHM3Ma, HE YTPAauMBalOTCA B OJHOYAChE, a
MOTYT COXPAaHATHCSA B TEYEHHE MUJUIMOHOB JIET, IOCTENEHHO PEAYLHMPYSCh U pa3pyllasich MOJ
rpy3oM MyTanuid (oTO0p mepectaeT OTOpPakOBBIBaTH MYTAIMHM, HapylLIalollUe pa3BUTHE
JAHHOTO TpHU3HAKa, U 3TH MYyTallMM HAuYWHAIOT CBOOOJHO HAKAIUIMBATHCSA, HO MPOLECC ATOT
oueHb MeieHHbIM) . [lo Xomy [nena, ecTecTBEHHO, peAyLUUPYIOLIUHCS OpraH MOKET
npuobpectu HoBble (yHKUMU. Jlake eciii BHEIIHEe NPOSBICHHE IpPU3HAKA MOJHOCTHIO
yTpayeHo, B F€HOME €Ille JO0JITr0 MOTYT COXpaHSATHCS (PparMEHTbl IeHeTHYeCKHX '"mporpamm',
o0OecrieunBaBIIMX DPAa3BUTHE JAHHOTO MpH3HAKa y mpeakoB. IIpu ocoObix oOCTOsATENHCTBAX
(MyTanuu, SKCTpeMallbHble BO3JEHCTBUS HAa pa3BUBAIOMIMICS SMOpPHUOH) 3TH MIPOrpaMMBI
MOTYT HHOTa "cpaboTaTs" - ¥ TOrJa Mbl IIOJTy4aeM aTaBU3M.

189. CoBpemeHHass Hayka Ha OCHOBAaHHMH MMAJICOHTOJIIOTHYECKUX W APXEOJIOTHYECKHUX JTaHHBIX
BCIO HMCTOPUIO Pa3BUTUS W CTAHOBJIEHUS NPENKOB JIIOACH, NPUHAUICKAIUX K CEMEHUCTBY
roMoHuA (Jrofei), IeIUT Ha TPU CTAJWU: MPEICTAaBUTENN YellOBeKa B MEPBOM CTaauu ObUIH
00€3bsSHOMIOAN, BO BTOPOH - HEaHJIEPTalbLibl, B TPETbeH - KPOMAHBOHLIBI M HAKOHEIl
COBPEMEHHBIN YEJIOBEK.

190. Tpya - HCTOYHHK BCSKOrO OOraTcTBa, YTBEpXKIAIOT IOJUTHKO-3KOHOBIBL. OH
JNEUCTBUTEIILHO SIBJISICTCS TAKOBBIM Hapsiy C INPUPOAOHM, IOCTABIAIOIIEH €My Marepual,
KOTOPBIH OH npeBparaeT B 6orarctBo. Ho oH erie n HeuyTo 6€CKOHEUHO OOoIbliee, 4eM 3TO.



OH - nepBoe OCHOBHOE YCJIOBHE BCEH 4EIOBEUECKOW KU3HH, U MPUTOM B TaKOM CTENEHH, UYTO
MBI B U3BECTHOM CMBICJIE JOJKHBI CKa3aTh: TPYJl CO3/1aJ]l CAMOTO YEJI0BEKA.

Tema 4.1

191. Cpenma obutaHus - 3TO COBOKYIHOCTh OMPEICIEHHBIX AOMOTHYECKHX W OMOTHYECKHX
YCIIOBHM, B KOTOPBIX OOMUTAeT JaHHbIM opranu3M. OTAenbHbIE 3J€MEHThI Cpe/ibl, HA KOTOphIE
OpraHu3M pearupyer IpUCIOCOOMTENbHBIMU PEAKLMIMHU, HOCAT Ha3BaHMe (akTopoB. Ilo
npeobnanaromeMy  (GakTopy MIM  KOMIUIEKCY  (PAaKTOpPOB, KOTOpbl€  Ha3bIBAIOTCSA
cpenooOpa3yolMMHy, BBIACIAIOT 4  cpelbl JKU3HU: BOJHYIO, Ha3eMHO-BO3AYILIHYIO,
IIOYBEHHYIO 1 OPraHU3MEHHYIO.

192. Bopnas cpexa. Beicokas IIOTHOCTh, TEIUIONPOBOAHOCTb, HPO3PAYHOCTb, CHIIBHBIE
nepenajpl JaBjieHus, ciabas a’palusi, OCBEIIEHHOCTh YObIBae€T C INIyOMHOW, OTHOCUTEIBHO
OJHOpOJHAs (rOMOIeHHas) B TMPOCTPAHCTBE M cTaOuibHas BO BpeMeHH. HazemHO-
Bo3aymHas. OOuine cBeTa W KHUCIOpOJa, HU3Kas IUIOTHOCTh BO3JyXa, Pe3Kue KosieOaHus
TEeMIepaTypbl, BBICOKAas MOABMKHOCTb aTMocdepbl, OepUIMUT BIArM, TIeTepPOreHHas.
Haubonee cnoxHas Kak IO CBOMcTBaM, Tak M [0 pa3HOOOpa3uil0 B IPOCTPAHCTBE.
[TouBennas cpena ooutanus. JlehuuT Wim MOJHOE OTCYTCTBUE CBETA, BHICOKAS IUIOTHOCTB,
HEJOCTAaTOK WJIM U30BITOK BJAaru, HEAOCTAaTOK KHUCIOPOJa, CPaBHUTEIBHO BBICOKOE
CoJiep’KaHue YIJIEKHCIIOrO rasa, pbixjas CTpyKTypa cyOcTpaTa, 3allOJIHEHHas CMECBIO I'a30B
n Bojoi. Co3pmaHa xXuBbIMM opranusmamu. OpranusmeHHas. Hainume serkoycBosieMoit
MUY, TOCTOSHCTBO TEMIIEPATypHOTO0, OCMOTHYECKOI'O, COJIEBOIO PEKUMOB, OTCYTCTBUE
yIpo3bl BBICBIXAaHHUS, 3AIIUIIEHHOCTh OT BpParoB, HEXBAaTKa KHCJIOPOJA, OTPaHHMYEHHOCTb
KU3HEHHOTO NPOCTPAHCTBA.

193. IIpucrnocoONeHHOCTh JKMBBIX CYIIECTB K CpeAe OOWTaHWS WM aJanTalmus — OTO
KOMIUIEKC XapaKTepPHBIX YepT, IOMOTAIOMIMX BBDKUBATH B OMNPEICNEHHBIX YCIOBUSAX U
OCTaBJISITh MOCJHE ceOsl MOJTHOLEHHOE 30pOBOE IMOTOMCTBO. AJamnTalnus K OKpYXKarouieu
cpeie BO3HUKaeT B Xojae HBoitonuu. [losBieHHe NPUCIIOCOONEHHOCTH y pacTeHud u
KHMBOTHBIX — XapaKTEpHOE SIBJICHUE, HO OHA MpOSBISAETCS JaleKo He cpa3y. B pesynbrare
JUTUTENIBHOTO 3BOJIIOLMOHHOTO Ipolecca MOSIBIAIOTCS 0COOM € OCOOBIMM TpPU3HAKaMH,
MPUCIIOCOOTIEHHBIMU K YCIOBUSAM BHEIIHEH Cpe/bl.

194.  DOxkonormyeckuil (akTop - 3TO JIOOOE YCIOBHE CpPEIbl, CIOCOOHOE OKa3blBaTh MpPSIMOE
WIM KOCBEHHOE BIIMSIHUE HA XUBBIE OPraHMU3MbI, XOTs Obl Ha MPOTSKEHUU OAHOM M3 (a3 ux
WHAMBUIYAIILHOTO DPa3BUTHA. B CBOIO ouepelb OpraHu3M pearupyer Ha HKOJOTHUECKUI
¢dakTop cnenuPUIHBIME MPUCTOCOOUTENBHBIMU peakUusMU. TakuM 00pa3zoM, SKOJIOTHYECKHE
(bakTopsl - 3TO BCE DIEMEHTHI €CTECTBEHHOW Cpe/bl, KOTOPbIE BIMIIOT HA CYIECTBOBAHUE U
pa3BUTHE OpPraHU3MOB, M HA Kakue IKMBBIE CYIIECTBA pPEAarupyloT PpeaKUUsIMU
npucnocobeHus (3a npeaenaMu clnocCOOHOCTH MPUCTOCOOTIEHUS HACTAET CMEPTH).

195. Dkosormyeckue (aKTOpBl - 3TO BCE (PaKTOPHI OKPYKAIOMIEH Cpebl, ACHCTBYIOIUE Ha
opranu3sM. OHu Jnendarcs Ha 3 rpymnmbl: AOGHoTHYeckue - (PaKTOphl HEKUBOM MPUPOAIDL:
TEMIIepaTypa, BIAXHOCTb, COJEHOCTh BOJBL. buoTnueckue - BO3ACHCTBUS  KHUBBIX
OpPTaHU3MOB: XWITHHYECTBO, MAPa3UTU3M, CHUMOWO03, KOHKYpPEHIHSA. AHTPOIIOTCHHBIC -
BO3/ICHCTBUS 4YelOBEKa: BbIpyOKa Jieca, 3arps3HEHHME BO3yXa, OCyLIECHHE 00J0Ta, phIXJIEHHE
MIOYBBI.

196. 3akon (mpaBuno) muHumyma JluObuxa (FO.JIubux, 1840). OtHOCHTEnbHOE MACHCTBHE
OTJEJILHOIO JKOJIOTHYECKOro (hakTopa TEM CUIIbHEE, YeM B OOJIbIIEH CTENEHU MO CPaBHEHMIO
C JpYrMMH OIIyIIaeTcs ero HexmaTka. 3akoH TosepanTHoctn Illendopna (B.Iendopxa,
1913). Jlumutupyromum GakTOpoM MPOIBETAHUS MOXKET OBITh KAK MUHUMYM, TaK U



MaKCUMYM 3KOJIOTUYECKOTO (akTopa, IMAna3oH MEXAy KOTOPBIMH ONpEACisieT BEIUYUHY
TOJICPAHTHOCTH (BBIHOCIMBOCTH) OPTaHU3Ma K JaHHOMY (aKTopy.

197.  3axon TonepantHoctu lllendopaa: mumuTHpyonmM (HaKTOPOM HPOIBETAHUS OPraHU3Ma
(BHI1@2) MOXKET OBITH KAK MUHUMYM, TaK ¥ MAaKCUMYM 3KOJOTMYECKOTO BO3JACHCTBHS, AUANIA30H
MEXIY KOTOPBIMHU OIpPEAEseT BEIWYMHY BBIHOCIMBOCTU (TOJEPAHTHOCTH) OpraHu3Ma K
JTaHHOMY (pakTopy.

198. Tlomynsmus sBAsSETCS OSJIEMEHTApHOW CTPYKTYypoll BHua, B (opMe KOTOPOW BH]
cyuiecTByeT B mpupojae. OCHOBHBIMU XapaKTEPUCTUKAMH MOMYJSALIUU SBISIOTCA: IJIOTHOCTD,
YHUCIIEHHOCTh, POXKIAeMOCTh, CMEPTHOCTb, BO3PACTHOW COCTaB, XapakTep paclpelesieHus B
npeneaax TEpPUTOPUHN U TEMI POCTA.

199. Mecro, 3aHMMaeMoe BHJIOM B  OHOIIEHO3€, BKJIIOYAIOIIee  KOMIUIEKC  €ro
OMOLIEHOTUYECKUX CBsized W TpeOoBaHWil Kk (aktopam cpensl. Tepmun BBeaéH B 1914 rogy
Jlx. I'punnemniom u B 1927 rony Yapas3om OinroHoM. B HacTosiiee BpeMs ompeneneHue
'puHHenna NpUHATO Ha3bIBaTh MPOCTPAHCTBEHHON HHMILEH, a oOmpeaeleHne DITOHA
Ha3bIBAIOT Tpoduueckoil Humiei. B HacTosiee Bpems JOMUHUPYET MOZENb TUNepoObEMa
Jbx. O. XarunmHcoHa. Mojenbs IpeacTaBieHa Kak n-MEpHbI Ky0, Ha OcCsiX KOTOpOro
OTJIOXKEHBI JKojornueckue ¢(akropel. [lo kaxkmomy ¢Qakropy y BuAa €cCTh JAWMana3oH, B
KOTOPOM OH MOXET CYIIECTBOBaTh. ECIIM MPOBECTH MPOEKIUHU OT KPaHUX TOYEK TUAIa30HOB
KaX/10i ocu ()akTOpOB, MBI TIOJTYYHM N -MEPHYIO (PHUTYpPY, TA€ N - KOJTUIECTBO 3HAYMMBIX IS
BUJIA SKOJIOTUYECKHUX (PAaKTOPOB

200.  CooOmiecTBO OpraHU3MOB, HCTOPHUYECKU CIIOKHBIIASICS COBOKYITHOCTh JKUBOTHBIX,
pacteHuii, TPHOOB H MHKPOOPTaHM3MOB, HACENAIONUX OTHOCUTEIFHO  OJHOPOIHOE
KU3HEHHOE TPOCTPAHCTBO (ONpENEeNIEHHBIA y4YacTOK CYIIM WJIM aKBAaTOPUH), CBS3aHHBIX
MeXay co0OH, a TakXke OKpyaroleil ux cpenod. buoleHO3bl BO3HUKINM Ha OCHOBE
OMOTEHHOTO KPYroBOpOTa M OOECHEeYMBAIOT €ro B KOHKPETHBIX MPUPOJHBIX YCIOBHAX. ITO
JMHAMUYECKasl, CIIOCOOHAas K caMOperyJIupOBaHHUIO CUCTEMa, KOMIIOHEHThI KOTOPOM
(MpOIyLIEeHThl, KOHCYMEHTBI, PEIYyLEHThl) B3aUMOCBs3aHbl. OJMH M3 OCHOBHBIX OOBEKTOB
ucciefoBaHus  skojorud. Haumbonee Ba)KHBIMU KOJTMYECTBEHHBIMH MTOKA3aTEIIMU
OMOIIEHO30B ABIAIOTCS OMopa3HooOpa3ue u Ouomacca.

201.  OpranusMsl, yqacTBYIOIIME B CUMOHO3€, Ha3bIBAlOT cUMOMOHTaMu. Hanpumep,
CUMOMOHTaMH  SBJISIIOTCS TpuO UM BOAOPOCHb, oOOpasywoouue JUIIAiHUK, Oepé3a u
no10epE30BUK, MypeHa U pbIOa-UYUCTUIIBIIUK, HACEKOMBIC-ONBUIMTENIN M ONbUISIEMblE HUMH
pacTeHHs. a......... BHyTpHBH10Bast KOHKYPEHIIMSI — COMEPHUYECTBO 33 PECYPCHI MEXKIY
0c00sSIMU OZTHOTO BHJA. DTO BaKHBIA (PAKTOP CAMOPETYIISLUU B MOMYJIALHUY. ... XUIITHUYECTBO
— TWUN B3aUMOOTHOIIEHHWH, TPH KOTOPOM TMPEACTaBUTEIH OJHOTO BHUAA IHMTAIOTCS
MPEJCTaBUTENISIMU APYTOrO BUA.

202. BzaumojeiicTBHE JKMBBIX OpPraHM3MOB C KOMIIOHEHTaMu Ouocdepsl (nmrochepoi,
atMocdepoit, Tuapochepoil) MPOUCXOIUT IyTeM OOMEHA, MHUTAHWS, IbIXaHHS, BBIICICHUS
MPOAYKTOB MeTabonmm3ma. Bece opraHu3mMbl HEOJUHAKOBEI C TOYKH 3PEHHS aCCUMIUISIIUN UMH
BEIIECTB W DJHEPrHH. PacTeHHs WCIONB3YIOT COJHEYHYIO SHEPTHIO, OCYIIECTBISIS IPOIECC
¢doTocuHTE3a, a )KUBOTHBIE MOTPEOISIOT OpPraHMYECKHE BEIIECTBA, CO3JaHHBIC PACTECHHSIMH -
dorocuHTeTHKaMH. JKUBOTHEIE, B OTJIMYHE OT PACTEHUH W OaKTepHid, HE MOTYT OCYIIECTBIIAThH
peakuuu (OTO- M XEMOCHHTE3a, a BBIHYXKICHBI HCIOIb30BaTh COJHEYHYIO DSHEPTHUIO
OTIOCPEIOBAHHO - Yepe3 OpraHMYecKoe BELIECTBO, CO3JaHHOE (POTOCHHTETHKaMH. Bce xuBbie
OpraHu3Mbl 10 CHOCOOYy MUTAaHUS MOMKHO pa3AeNuTh Ha JBa Kjacca: aBTOTpOo(dHBIE U
reTepoTpo(HBIC OPTaHU3MBI.

203.  KpyroBopoT BemiecTB — 3TO MepeMelIeHrEe BelecTBa B (hopMe XUMHUECKUX JIEMEHTOB
U UX COCIMHEHUH OT MPOIYy-IIEHTOB K pelyleHTaM, 4epe3 KOHCYMEHTHI Wi 0e3 HUX U OIATh



K TnpoxayueHTaMm. PacreHuss — aBTOTpOQHBIC OpPraHU3-MBl, CIIOCOOHBIE B IpoILEcce
(doTOCHHTE3a CHHTE3MPOBAaTh OPra-HHYECKHE BEIIECTBA W3 HEOPTaHWYECKHX, IOITOMY HUX
Ha3bIBA-IOT MPOIYLIEHTAMHU, WJIU IPOU3BOAUTEISIMH.

Tema 4.3

204.  buocdepa - 310 007aCTh, B KOTOPOW HAXOAATCS BCE KUBBIE OPraHM3Mbl Ha IUIAHETE
3emsis. Boja mpakTuyecku MONHOCTHIO HANOJHEHAa MMM, a B 3€MHOM KOpe pa3Hble CyIIecTBa
BCTpEUaroTCs Jake Ha riayouHe 1o 7 kM. AtMmocdepa 3aceneHa A0 O30HOBOTO CJOs, Jajbliie
COJTHEUHBIE JIy4yd M HU3Kas TeMIeparypa yOuBalT Bce kuBoe. BepxHss rpanuna 6uocdepsl
nmpoxoAuT B atMocdepe, Ha BbicoTe B 15-20 kM oT moBepxHocTH. [lanee 3akaHYMBaeTcs
O30HOBBII CJIOM, a 3a €ro mpejaenamMH >KU3Hb MOTUOAeT OT COJHEYHOW akTUBHOCTH. HinkHss
rpaHulla HAXOAUTCA B 3€MHOHM Kope (JuTocdepe), mpoxoauT Ha rinyoune 3,5-7,5 kM. Taxoii
JMarna3oH OOYCIIOBJEH TeM, UYTO TemIiieparypa miaHeTsl goxomuT no 100 rpagycos Llenbcus
Ha pa3HbIX TITyOHHAX.

205. buocdepa -3TO TEPpPUTOPHUS KU3HU U HOPMAIBHOTO CYIIECTBOBAHHS IIOOOTO KUBOTO
opranu3ma Ha 3emie. JKuTe BHe Ouocdepsl mpocto HeBo3MOkHA! Beap "O0uo" - 3TO KU3HB,
3HAYUT 3TO KUCJIOPOJ U BCE HEOOXOIMMBIE IJIs JKU3HM BellecTBa. Bce JKuBble OpraHU3MBI
HACBILIAIOTCS KUCIIOPOJIOM: JIFO/IU, KUBOTHBIE U BCE OCTaJbHbIC, IOJJEPKUBAIOT CBOIO KU3Hb
HaCBILLIEHUEM KUCJIOpOoAOM. B npyroii cpeae opraHu3M MpocTo HE BBIIEPKUT U TTOTHOHET.

206. JKuBoe BemiecTBO, WM OMOMacca, TUIAHETHI — COBOKYITHOCTH BCEX JKMBBIX OPTaHH3MOB,
ero poiib B (OpPMHpPOBaHWU OHWOCOEphl, B HM3MEHEHHH Ta30BOr0 cocTaBa armocdepsl, B
oOpa3oBaHuM MO4YBHI, TUApocdepsl. JKBoe BemecTBO — HanboJiee aKTUBHBIM KOMIIOHEHT B
ouocepe. BomieueHue opraHuzMaMud B KPYroBOPOT OIPOMHOM Macchl MHMHEpaIbHbBIX
BEIIECTB, HEMPEPHIBHOE MEPEMEILIEHUE BELIECTB MEXIY MOYBOM, pacTEHUSIMHU, KUBOTHBIMU U
MUKpPOOPTaHU3MaMH.

207.  IIpOMBIIIJICHHOCTb, CEIbCKOE XO3SMCTBO M Jake OBITOBas JesITEeIbHOCTh 4YelOoBEeKa
MPUBOJIAT K BHIOPOCY TOKCHUYHBIX BEUIECTB B aTMOC(epy, BOJHbIE M MOYBEHHBIC 3arpsi3HEHUS.
DTO NPUBOJUT K H3MEHEHUIO KJIMMara, CHI)KEHHMIO KadecTBa BOJbl M TIOYBBI, a TaKkKe
YXYALIEHUIO YCIOBHM JKU3HU TSI BCEX KHMBBIX cyliecTB. Kinaccuueckuii mpumep — BBIOPOCHI
MapHUKOBBIX I'a30B, TAKUX KAaK YIJIEKUCIBIM ra3, METaH U OKCHUJ a30Ta, KOTOPbIE MPUBOJAT K
rI100anTbHOMY MOTEIJICHUIO U U3MEHEHUIO KIIMMaTa.

208.  Dkosnornyeckuil KpU3UC — 3TO YCTOWYMBOE HApyIIEHHE PAaBHOBECHS MEXAY OOIIECTBOM
U TPUPOAOH, 3aK/IIOYaolleecss B JErpajalud OKpYXKarolled NpUpPOJHOW cpedsl H
HECIIOCOOHOCTH TOCYAApCTBEHHBIX CTPYKTYp NPHUHATH COOTBETCTBYIOLIME MEpHI Ul TOTO,
YTOObl PELINTh CO3JABIIYIOCS MpPOOJeMy M BOCCTAHOBUTH COCTOSIHME OJaromnpHusTHOM
OKpY>KaroIlEH Cpeibl.

209. MoOXHO HAMETUTh JIBa MYTH PALMOHAIBHOTO MPUPOAOIONIb30BaHUs. [lepBbIif MyTh- 3TO
pa3yMHOE COKpallleHHue MOTpeOIeHNs B aHTPONOTEHHBIX SKOCHUCTEMAax W CEIEeKIUs >KMBOTHBIX
U pacTeHUM M MOJy4YeHHs BHJAOB C IMIMPOKUM JHANa30HOM CaMOpPEryJIHpOBaHUS, T.€.
SKOHOMHO MCHOJIB3YIOIIMX MPUPOJHBIN pecypc. BTopoil myThb- yBEIMYEHHE TOTO WM UHOTO
pecypca ImyTeM Npupoao00yCTpoiicTBa, MPUAAHNS HOBOTO Ka4eCTBa PeCypcy.

Tema 4.4

210.  AHTtpomnoreHHble (GaKTOPBI, OKa3bIBAIOIIUE BIMSHUE Ha Ouochepy, BKIOYAIOT B ceOs
pa3Nu4Hble BHIBI 3arpsS3HEHUS OKPYXKAIOWIEH Cpellbl, OMyCTHIHWBAaHUE, BBIPYOKY JIECOB U
JEeTpajalliio TOYBbI, PACTYUIyI0 ypOaHM3aUWI0O W HHAyCTpuanuszauuio. lIpomblnieHHoe
MMpOU3BOJACTBO, BPCIAHBIC BBIGPOCBI U O0TXOABI, CCIBCKOC XO34HCTBO C HCIIOJIb30BaHUEM
XUMHUYCCKUX y,[IOGpeHI/II\/'I U NCCTUIIUA0OB — BCC 3TO NPUBOAUT K HCTATHUBHBIM NOCICACTBUSAM



211.

212.

s 6uocdepbl, TAKUM Kak U3MEHEHHME KJIMMaTta, CHIDKEHHEe OnopazHooOpasusi, yHUUTOKEHHE
HKOCHUCTEM U BBIMHUPAHUE BUJIOB.

AHTpPOTIOTEHHOE BO3JICHCTBHE Ha COCTAaBJIAIONIME aTMOC(PEpbl - OTO HAPYLICHHUS
BEIIECTBEHHO-2HEPreTHUECKoro 0Oananca B arMocdepe TMOJA BIMSHUEM AaHTPOIOTCHHOM
NEsTeIbHOCTH, BbIpaXaroUlelcs B M3MEHEHHM INI0OANbHOM SHEpreTHKH 3eMid B pe3ysbTaTe
HAKOIUICHUs YIJIEKUCIIOrO ra3a, YMEHBIIEHUS IJIOTHOCTH O30HOBOIO 3KpaHa, 3arps3HEHus
atMocdepsl T.H. OTCIUISIONIMMHU Ta3aMu (METaHOM, (peoHaMH), MPSIMOTO BBIOpOca Teruia u
Jp. BUJIOB HEPTUHU.

Bo3zgeiictBue  yenoBeueckoW — AEATENBHOCTH Ha  ruapocdepy  crmocoOCTByeT —ee
3arpsA3HEHUI0 M M3MEHEHUIO CBOWCTB MPUPOJHBIX BOJ, B TOM 4YHCIE HapyllIEHUE UuX
mupkynauud. B omnmume ot atmocdepsl, ruzapocdepa  crnocodHa K - HaKOIUICHHIO
3arps3HSIOIMX COCIUHEHUH B COCTaBE BOJHBIX MACC, IOHHBIX OTJIOKEHMAX, MUIIEBBIX LIEMAX
BOJIHBIX OpraHu3MmoB. IIpoucxonuT HakoIuleHHE B BOJOEMax, JOHHBIX OCaJKaX, OpraHu3Max
PBIO U MOJUTIOCKOB MECTHIIMJOB U TSXKEJIBIX METAJJIOB, MOCTYHAOIIUX B BOJIOEMbI CO CTOKaMHU
IIAXTHBIX, CEJIbCKOXO3AHCTBEHHBIX, HWHJYCTpUaJbHbIX BOJ. Ha Hee HeratuBHO BIUSET
3arps3HEHUE HE TOJBKO XWMHUYECKHMH  BEHIECTBAMH, UYYXKIBIMH  OHOJOTHYECKHM
KpYroBOpOoTaM, HO M 4YpE3MEpPHOE IOCTYIUICHWE OPTaHUKH, BBI3BIBAIOIIEE HBTPOPHUKAIIUIO
BOJIOEMOB. H)KeHepHast [esSTeNbHOCTh YENIOBEKa HapyllaeT eCTECTBEHHBIH COCTaB M
MUPKYISALWI0 TPUPOAHBIX BojA. Hampumep, aHTPONOTeHHOE TNOTEIUICHHE KIMMaTa MOXKET
YBEIIMYUTh TEMIIEPATypy MPHUIIOJISAPHBIX TEPPUTOPUNA M CIIOCOOCTBOBATH HCYE3HOBEHHIO
JBJI0B APKTHYECKOTO M AHTapKTUYECKOrO pEernoHoB. [Ipw 3TOM ypOBEHb OKeaHa MOXKET
nonHATbes Ha 4-5 M u Oonee. IlocTpolika KpyNHBIX THUAPOTEXHUYECKUX COOPYKEHHM
YMEHBIIA€T CTOK PEYHBIX BOJ M BBIHOC AUTIOBHAIBHBIX OTJIOKEHHH B YCThSI peK. JTO
CIOCOOCTBYET OBICTPOMY pa3pyLIEHHMIO JeIbT M OeperoB 3a cueT Mopckoil abpasuu. Pa3bdop
BOJIBI KPYIHBIX PEK Ha OpOMICHWE IMpHBEN K JErpajialliil BOJHBIX 0acceifHOB BHYTPEHHETO
CTOKa, U3MEHEHUIO UX MUHEPAIU3ALHH.

213. Jlutocdepa - TBepaas obonouka 3eman MomHocThio 50..250 kM. B murocdepy Bxoaut

214.

3eMHas Kopa TONIMMHON 5..60 KM Ha KOHTHHEHTaX, a TaKXe Ha JHE OKeaHoB. YacTbio
O6uocdepsl SABIAETCS TOJIBKO BEPXHSSI 4acTh 3eMHOW Kopbl (MTOOMOC(hEpa) MOIIHOCTBIO
2..5 kM. B pe3ynbraTte MOIIHOTO BO3AEHCTBHUS TEXHHYECKM BOOPY)KEHHOTO OOIIECTBa Ha
OKPY’KaIOIIYIO Cpely JuToOHnocdepa HCIBITHIBAET Haubosiee cuiibHOE mpeoOpa3oBanue. OHa
MOJBEPraeTcsi 3arps3HEHUIO U 3aCOPEHUI0 PA3IMYHBIMU TPOMBIIUIEHHBIMH U OBITOBBIMU
OTXOJJaMM, B3pBIBaeTCs, IepepadaTbiBaeTCs Ha MECTe WM YBO3UTCS, pacceuBaercs,
BBIJTyBA€TCs, Pa3MbIBAeTCA, MOKPHIBAETCA BOJOMU, acanbroMm, OeToHOM, KaMHeM. B mepByto
ouepeb MPOUCXOAUT 3arpsI3HEHNE OYBBI KaKk HanOoJiee JOCTYITHOTO AJIeMEHTa JTUTOC(EpHI.

K npsimomy Bo3meHCTBHIO OTHOCSTCA: 1) CrutomrHasi BeIpyOKa JiecoB; 2) JIECHBIE MOXKaphl
U BBDKUTAaHUE PACTUTENILHOCTH; 3) YHUYTOXEHHE JIECOB M PAaCTUTEIILHOCTH INPHU CO3JAAHUU
X035IIICTBEHHOM MH(PaCTpyKTyphl (3aTOIJIEHUE MPH CO3AAaHMU BOJIOXPAHMWIUI, YHUUTOKECHHE
BOJM3W KapbepoB, MPOMBINIIEHHBIX KOMIUIEKCOB); 4) YCHWIMBAIOIIUNACS TIPECC TypHU3Ma.
KocBennoe Bo3zeiicTBHE - 3TO U3MEHEHUE YCIOBHI OOMTaHUS B pe3ysibTaTe€ aHTPOMOTEHHOTO
3arpsi3HEHUs] BO3yXa, BOJbL, MPUMEHEHHS MECTUIUAOB W MHHEPAIbHBIX YI0OpEeHUH.
OnpeneneHHoe 3HAYEHHE HMMEET TaKKe IMPOHUKHOBEHHE B pAaCTUTENbHBIE COOOIIECTBa
YYXKJBIX BHJIOB PaCTCHUH (MHTPOIYIICHTOB).

Tema 4.5
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DAKTOPbI CPEbI, BINSIONIIE 113 KOPOBbE HeIoBeKa

= S o Y \\.

‘DuTHYCCKNE: Xumuueckue: Buonornveckne:

- KTHManmecKHe; TSREIBIC METAITBL. BUpyCHBIE:
Mexano TCCTHIIBI 1 Y00peHISL. GakTepuabHbIe:

akycTHUCCKie. SIOXHMHKATEI napauTapHbie
TCKTPOMATHITHEIE (X/10pHPOBAHHEIE (FeLMHHTBI).
wayeHus VIIeB010pObI): rpuGKoBbIe

HoHMIHpYIoNIe AeKapeTBeHHbIC ndpexum

2 15 waayuenus npenapatit

216.  Ha coBpeMeHHOM 3Tare B KPYIHBIX TOpo/ax Mupa chOpMHUpPOBaHA HOBAsI HKOJIOTHYECKas
cpena, rne HaOIIOAAaeTcss BBICOKAas KOHILIEHTpAIMs aHTPONOreHHbIX (akTopoB. K Takum
(akTOpaM MOXHO OTHECTH 3arpsi3HEHHE BO3/1yXa, [1OYBBI, BOJbl TOPO/A, BHICOKMH ypOBEHb
IIyMa, 3JEKTPOMAarHUTHBIE U3JIYy4YE€HHUs, KOTOPBIE SIBISAIOTCA HENOCPEACTBEHHBIM MPOJYKTOM
uHAycTpuanu3auuu. Jlpyras coCTaBiIAIOIIas KOMIUIEKCHOTO BO3JEHCTBUS Ha aJalTalMIo
YeJI0BEKA B TOPOJIE - COLIMOKYJIBTYPHAs Cpefa.

217.  Apanranus 4yeloBeKa - 3TO MPOLECC, B PE3yNbTaTe KOTOPOIO OPraHU3M IOCTENEHHO
nproOpeTaeT OTCYTCTBOBABIIYIO paHEe YCTOWYMBOCTh K ONPEACTICHHBIM (aKTopam
OKpY’Kalollel cpeibl U TaKUM 00pa3oM IMOJydaeT BO3MOXHOCTb JKUTh B YCJIOBHUSX, paHee HE
COBMECTHUMBIX C HU3HBIO, U pelIaTh 3a/lauM, paHee Hepa3peluMeble. MTak, Mex1y 4eloBeKoM
U OKpYy)Karolled cperoil ecTb rapMOHHYHOE €AMHCTBO. Bcee ycioBus cpenpl, (akTopsbl
OKpY’KaloIeH Cpebl TAK)KE YIaCTBYIOT B ((OPMUPOBAHHH 3/I0POBbS YETIOBEKA.

218. @dusnyeckass aKTUBHOCTb - Ba)KHEWINAs COCTaBIAOLIAs 310poBbi  PerynsphHas
¢u3nveckas akTUBHOCTh CIIOCOOCTBYET HE TOJIBKO YKPEIUICHUIO U COXPAHEHHIO 3/J0POBbs, HO U
JIOCTOBEPHO CHHXKAET PUCK Pa3BUTUS BaKHEHIINMX COLMAIBbHO- 3HAYMMBIX 3a00JI€BaHUM:
nuabera Il tuma, paka, runepronun. dusnueckas aKTUBHOCTb OKa3bIBa€T B JIOJIFOCPOYHOM
MIEPCIIEKTUBE MOJIOKUTEIBHOE BIIMSHUE Ha 30POBbE, U YIYUIIAeT KA4€CTBO KU3HU.

219. OtcyrcTBUE Y4€Ta KaJOPUHHOCTH B IHUTAHUU MOXKET IPUBECTH K HApyLIEHUSIM B
(YHKIIMOHMPOBAHUU OpraHu3Ma: IpU HENOCTaTKe - K MHCTOLIEHHI0, MpH H30BITKE - K
oxupenuto. OnHako oOecrieyeHHWe HHEprueil He TMOKPHIBAeT MOTPEOHOCTH OpraHu3Ma B
BEIIeCTBaX, HEOOXOAUMBIX JUIsl IOCTPOCHUSI U OOHOBJIEHUS OpraHu3Ma. PalmoH cocTaBieHHBbIH
TOJIBKO C Y4ETOM SHEPreTHYECKON IEHHOCTH IMPOJYKTOB MOXKET OKa3aThCsl HEMOJHOLIEHHBIM.
IloaToMy 11 XapakTEpUCTHKM IHTAaHUS BaXHO YYMTHIBAaTh W MHILEBYK0 LEHHOCTD.
VcBosgeMoCTh M TOJb3a PA3IUYHBIX BEINECTB OTIM4Yaercs. Tak, MpocTele caxapa -
MOHOcaxapuzbl (TI0K03a, (pPYKTO3a) ycBaMBaloTCs O3 IpenBapUTENbHON (epMeHTaluu.
W3BecTHBIN HaM caxap - Aucaxapuj (COCTOMT U3 JBYX MOHOCAXapoB) OBICTPO paclIeILIseTCs
Ha TIIPOCTBIE caxapa M TaKXKe SABIAIOTCA JIETKOYCBOsieMbIM. boiee cioxHble caxapa -
MoJIncaxapujibl, K HUM OTHOCHUTCS Kpaxmaj (3aracarouiuili yrjieBoJl pacTeHuil), JOCTaTOYHO
JI0JIT0 PACIICIUISIIOTCS /10 TJIIOKO3bI M CHA0XaroT OpraHu3M B TeueHHe OoJiee UIUTEIbHOTO
cpoka. Hekoropsle momucaxapuabl, Kak LEJUI0JI03a (COAEPKUTCS B KIETYaTKE PACTEHHUIl),
BOOOILlE HE TMepeBapHBaeTCs, MPHU ITOM YHoTpebieHue e€ BMecTe C MHUIIeH OKa3bIBaeT
OyaronpusATHOE BIMSHUE Ha MUIIEBapeHue, NoJAepKaHue MUKPOGIOPhl KUIIEYHHUKA, a TAaKKe
CIOCOOCTBYET BBIBE/ICHUIO TOKCUYHBIX BEIIECTB.

Tema 5.1
220.  OCHOBHBIMHU HAIPABJICHUSIMU OMOTEXHOJIOTHH SBIISIOTCS MEIUIIMHCKOE
(dbapmareBTHUECKAS, WMMYHHas); CEIIbCKOXO03A1CTBEHHOE (BeTepuHapHasi,

pPacTEHHEBOCTBO); TMPOMBINUIEHHOE (MHUINEBasi, JErkas, XHWMHUYecKas IPOMBIIUIEHHOCTb,
SHEPreTHYeCcKas ); IKOJIOTHIECKOE (OYMCTKA CTOUYHBIX BOJI, TTepepadoTKa OTXOIO0B U Ap.).

221. T'ennas umxenepus; ¢ Knerounas mmxenepus; ¢« Knonuposanue. C moMouipo MeTo10B
KJIETOYHOM M TEeHHOH HWHXEHEPUU BO3MOXHO IOJIYYEHHE HOBBIX BBICOKOMPOIYKTUBHBIX
NPOAYLIEHTOB OENKOB M TMENTHIOB YEJIOBEKa, AHTUTECHOB, BHpPYcOB H J1p. Pa3Burue
TEHETUYECKON M KIETOYHOM WHKEHepUHW NPUBOAUT K TOMY, UYTO OHOTEXHOJIOTUYECKas
IPOMBIIIJICHHOCTh BCE IIUPE 3aBOCBHIBACT HOBBIE 00JIACTH IPOU3BOJICTBA.



OOBEKTHI OHMOTEXHOJOTHU MHOTOYHCICHHBI. OJTO OHOJIOTHYECKHE OOBEKTHl (HKHBBIC
OpPTraHU3MBbI), POLIECCH B CHCTEMaX M TEXHOJOTHAX ((PU3UKO-XMMUYECKHE, OMOXUMHUYECKUE H
Ip.), pe3ynbTaThl U3MEHEHUI B OMOTEXHOJIOIMYECKUX CHCTEMax (BBIIEJIEHUE PHEPTUH, CUHTE3
U JIeTpajanus BEIIECTB, MX B3aUMOJEHCTBHE, (POPMHUPOBAHUE HOBBIX CBOWCTB M JIp.), METOJIBI
uccinenoBanus ((pu3moIoruuecKre, OpraHoJIeNTUYECKUE M JIp.), a TaKKe KauyecTBO TOTOBOM
MPOAYKIUH (CTPYKTYpa, COCTaB, MHUILEBast U OMOIOrnYecKast HIEHHOCTh U Jp.).

buorexHonorust - 3T0 HOBas U MepefoBas JUCHMIUIMHA, KOTOpas BMEIIMBAETCS B Te
o0JacTv, KOTOpBIE paHbIIe Ka3aJIUCh HE3BIOIEMBIMU. DTO HEW30CKHO TMPUBOAUT K
BO3HUKHOBEHHIO MHOKECTBA ITHYECKHX MpodiemM. OnHa M3 OCHOBHBIX ATHUYECKHUX IMPOOIEM
OMOTEXHOJIOTHH CBsi3aHAa C KJIOHHpoBaHHWEM. CyYIIECTBYIOT CIOPhI O MOpPAJbHOM acCIEKTe
KIIOHUPOBaHUS, BO MHOTHMX CTpaHaX KJIOHUPOBaHME 4YeJIOBEKa  3alpelieHo  Ha
roCy/lapCTBEHHOM ypoBHE (Hampumep, B Snonun u @Ppanuun). J[Be OCHOBHBIE LU
KIIOHUPOBAaHUS  4YellOBEKa - TepameBTUYeckas (Co3JaHHMe JIOHOPCKUX  KIETOK) H
penpoayKTUBHAs. PenpoayKTHBHOE KIOHMPOBAaHHWE 3alpelIeHO B OOJBIIMHCTBE CTpaH M3-3a
MHOTHX ATHYECKHUX W HACJIEICTBEHHBIX MpoOieM. KioH Oyner uMeTh TOT K€ FeHOTHI, YTO U
€ro OpUruHaj, HO OYAYT JIM OHM JEHCTBUTENHHO MOoX0Xu? Kak naeHTnuupoBars Jroaen B
MHUpe, TIeé KIOHUpPOBaHHE paspernieHO? Bpi3oBeT 1M KIOHMpOBaHHE KceHOpoOCKHe
HacTpoeHus: B obmectBe? KOpuandeckne BOMPOCH], Kacalomuecs poj KJIOHA B OOIIECTBE, a
TaK)Xe €ro B3aMMOOTHOIIECHUN C OPUTUHAIOM, JI0 CUX TOP HE PEILCHBI.

@enepanbHas ciyx0a MO 3KOJOTUYECKOMY, TEXHOJIOIMUYECKOMY M aTOMHOMY HaA30py
(Pocrexnanzop) - ocymecTBiseT GYHKIUU MO KOHTPO-JIO M HAA30py B cdepe 6e30macHoro
BEJCHUsI paboT, CBSA3aHHBIX C TIOJB30BAa-HHUEM HEIpPaMH, MPOMBIIUICHHOW O€30MacHOCTH,
0€30MacCHOCTH TPU HCIOJNb-30BAHUM AaTOMHOM DJHEpPruH, SJIEKTPUUECKUX U TEIJIOBBIX
YCTAaHOBOK U ceTell (KpoMme OBITOBBIX), THIPOTEXHUUECKUX CcOOpyxkeHHuil. Pocrexnamzop
Takke HMeeT (yHKIUMM B cdepe OXpaHbl OKpYXKawolledl cpenbl B YacTH, Kacaromeics
OTpaHUYEHUS] HETATUBHOTO TEXHOTEHHOTO BO3/ICHCTBHSI.

Tema 5.2

[TpombinieHHass OMOTEXHOJIOTHS OOBENAUHSIET B CceO€ XUMHIO, MOJICKYJSPHYIO |
MUKpPOOUOJIOTHIO C MPHUKJIAJHBIMU HAayKaMU JJIsS UCIOJB30BaHUS MUKPOOPTaHU3MOB, KJIETOK,
TKaHE U TEHOB C IICJIbI0 TMPOBEACHUS TEXHOJOTMYECKHX TPOIECCOB  Pa3IUYHON
HaMpaBJIEHHOCTH. DTa 00JacTh HCCIEAOBAaHUN SIBIIETCS OJHOW M3 HamOosee MepCreKTUBHBIX
CErOJiHs, W TIO3BOJISIET HE TOJIBKO M3MEHSATh M YJIydlllaTh XapaKTEPUCTHKW BEIIECTB, HO U
CO3/1aBaTb HOBBIE MHUKPOOPTaHU3MBI C  yHUKAIbHbIMH  (pyHKUIMsMU. JlocTmkeHus
OMOTEXHOJIOTUM DKOHOMHMYECKH M DKOJIOTHUYECKH BBITOAHBI, YTO BEIET K €€ IIUPOKOMY
pacipoCTpaHEHUIO MPAKTUYECKU B KaXJAOW OTpaciu - OT HedTenepepaboTKU 10 CEIbCKOTO
XO03SICTBA.

buorexHonorust ceromHs pa3BuBaeTcs OypHbIMH Temmamu. Kak Hayka, OHa u3ydaer
BHEJIPEHHE TMPOM3BOJCTBEHHBIX TPOIECCOB, B OCHOBE KOTOPBIX JISKHT TPAKTHIECKOE
HCIOJIb30BaHNE MHUKPOOPTaHU3MOB, BCEBO3MOXKHBIX OMOIIOTMYECKUX CHCTEM. JTO HE TOJIBKO
pacTuTeNbHBIC WM JKWBOTHBIE TKaHW, HO M TpoToruiacTel, pekomOunantasie JIHK, a Tarke
MOJIHOCThI0 TEHETUYECKH MOIU(DUIIMPOBaHHBIE OpraHu3Mbl. OCHOBHBIMU HAIMPaBICHHUSIMH
pa3BUTHsI OMOTEXHOJIOTMH CUWUTAIOTCS: CO3JaHUE HOBBIX BHJOB TMPOAYKTOB IHTAHUS |
KUBOTHBIX ~KOPMOB, TIPOU3BOACTBO HX; BBIBEJICHUE HOBBIX ILITAMMOB  IOJE3HBIX
MUKPOOPTAHU3MOB; CO3/TaHWE HOBBIX MOPOJI KMBOTHBIX; BBIBEJCHHUE HOBBIX COPTOB PACTCHHIA,
CO3/IaHHe W TPUMEHEHHE NpernapaToB IO 3allUTe PAcTeHUW OT OoJie3HeW W BpeauTeNeH;
MIPUMEHEHNE HOBBIX OMOTEXHOJOTUYECKUX METOJIOB T0 3aIIUTE OKPYKAIOIIEH CPEIbI.

5.2 Tlpumepsl OlleHKH NPAKTHYECKHUX 3aaHUIH

II. 3. Nel. Tema 1.2. CTpyKTypHO-QYHKIIHOHATbHAS OPTaHU3ALHA KJIETOK.
1. CtpoeHnue KIeTKH MPOKAPUOTHIECKON B SYKapUOTHIECKOH (pacTeHUs, ’KUBOTHBIE, TPUObI) U
KJIETOYHBIE BKJIFOUEHUSI.



2. 3anonnenue Tabmunbl «CpaBHUTE CTPOSHHE KIETOK AYKapUOT U Ipokapuot» [IpencrasneHue
nHpopManuu B TAOINYHON (PopMe CIIOCOOCTBYET CUCTEMAaTH3AIMK 3HAHUH U JIydIlIeMy
3aIIOMUHAHUIO U U3YYCHHIO.

3. TloaroroBka MUKpOIpenapaTos,

4. HabmoaeHue MUKPOIIPENapaToB C MOMOIIBI0 MUKPOCKOIA U BBISIBICHHE PA3IHIHNA MEXKITY
n3y4aeMbIMU 00beKTaMu, DOPMUPOBATH YMEHHUE MOJIB30BATHCS MUKPOCKOIIOM.

5. ®opmynupoBaHUE COOTBETCTBYIOIIUX BHIBOJIOB.

IL. 3. Ne2. Tema 1.2. CTpyKTYPHO-(PYHKIMOHAJIbHASI OPraHU3aIUA KJIETOK.

1. BupycHsie u 6akTepuaibHbIe 32001€BaHuUS.

2.001mue NPUHIKITEI UCTIOIB30BAHUS JIEKAPCTBEHHBIX BetlecTB. OCOOEHHOCTH MPUMEHEHUS
aHTHOUOTHKOB.

3. IlpexncraBienue yCTHBIX COOOLICHUH C MPE3EHTAIINEH, TOTOTOBICHHBIX 10 TIEPEYHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX MIPEMO/1aBaTEIIEM.

4. TlpodunakTuueckue Mepbl PeayNpexIeHIs BUPYCHBIX U OaKTepHUAbHBIX 3a00JI€BaHUM.

II. 3. Ne3. Tema 1.3. CTpyKTYpHO (PyHKIMOHAJIbHBbIE ()AKTOPHI HACJIEACTBEHHOCTH.

1. TlpuHnun koMIeMeHTapHOCTH U npaBuiio Yapradda. Hayuuts cTyI€HTOB MPUMEHSTH
TEOPETUYECKHUE 3HAHUS JUIsl pEeLIeHMs 3a/1a4 110 JAaHHON TEME.

2. Pemenue 3a1a4 Ha onpeeTIeHUE OCIEI0BATEIbHOCTH HYKIJICOTHI0OB, aMUHOKHCIIOT B HOPME.
3. Pemenue 3a1ay Ha onpeeneHrne Nocae0BaTeIbHOCTH HYKIICOTUIOB, aMUHOKHUCIIOT, B
Cllydyae U3MEHEHUS MOCIIEeI0BATEIbHOCTH HYKIeoTu10B JJTHK. ®opmupoBate ymeHue
CPaBHUBATH U aHAJU3UPOBATH.

II. 3. Ne4. Tema 2.3. OHTOreHe3 pacTeHu, ;)KWNBOTHBIX H YeJI0BEKAa

1.OcHOBHBIE CTaANK YMOPUOHALHOTO pa3BUTHS opraHu3Ma. OPOpMUTH ITAIIBI
SMOpPHOHAJIBHOTO pa3BUTHUS B Tabnuue:
«OMOpHOHaTEHOPA3BUTHEY. [{J15 3aTI0OTHEHUS TaHHOM TaOIUIIbI TPeOYIOTCS 3HAHUS, TTOJTyUYEeHHBIE
CTyJIEHTaMHU U3 Y4eOHBIX TOCOOMH MO CXeMaM U OOBSICHEHUH TTPETo1aBaTes .

2. TloctaomOpuoHanmpHBIN epro. CTaauy NOCTIMOPUOHATIBHOTO PAa3BUTHUS Y )KUBOTHBIX U
yenoBeka. [Ipsmoe u Henpsimoe pa3BUTHE.

3. buonormdeckoe ctapeHHe U CMEPTb.

II. 3. NeS. Tema2.4. 3aKOHOMEPHOCTH HACJIEIOBAHMS.

1. TIponomxenue GopMUPOBAHUS Y CTYJI€HTOB YMEHUH MOIb30BATHCS T€HETHUECKON
TEPMHUHOJIOTHEH U CUMBONUKON. OTpabaThiBaTh YMEHUS peliaTh 3a7aud Ha TUIIBI CKPEIUBAHUH.
2. Pemenue 3a1a4 Ha onpe/ieNieHHe BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX TPU3HAKOB
MIPU MOHOTUOPUHOM cKpelrBaHuU. CocTaBlieHnEe TeHOTUITMYECKUX CXEM CKpelMBaHul

3. Pemrenue 3amad Ha onpeieNieHHe BEPOSTHOCTH BOZHUKHOBEHHS HACIICICTBEHHBIX TIPU3HAKOB
MIPU TUTHOPHUIHOM M MOJUTHOPUIAHOM CKpemnBaHusax. CocTaBIeHHE TeHOTUITUIECKUX CXEM
CKpEIIMBAaHUI

4. Pemienue 3a7a4 Ha aHATU3UPYIOLEE CKPEIIMBAHNE U HETIOHOE TOMUHUPOBAaHUE
ckpemrBaHuax. CocTaBieHNEe T€HOTUITNYECKUX CXEM CKPELMBaHUM.

II. 3. Ne6. Tema 2.5. CuenJieHHOe HacJieJ0BaHHe IPU3HAKOB.

1. [Tpomomxars (opMUPOBATh y CTYJICHTOB YMEHHI MOJIB30BAThCs T€HETHUECKON
TEPMUHOJIOTHEN U CUMBOJIMKOM. OTpabaTeIBaTh YMEHU peIaTh 3a/1a4M Ha JTAaHHYIO TEMY.
2.3akonbl T. Moprana. CrieniieHHOE Hacae10BaHUE T€HOB,

3. Hapymienwne cuerienus.

4. PemieHue 3a1a4 Ha OIpeesIeHNE BEPOSATHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX IPU3HAKOB
IIPU CLETJICHHOM HacyieZjoBaHUuM. COCTaBlI€HHE TEHOTUITNYECKUX CXEM CKPELUBaHMSL.

IIL. 3. Ne7. Tema 2.6. 3aKOHOMEPHOCTH U3MEHYUBOCTH.



1. CdopmupoBaTh y CTyJEHTOB 3HAHHS 00 OCHOBHBIX METO/IaX M3yYeHUS HACIEACTBEHHOCTH
YEJIOBEKA; MTO3HAKOMHTH CTYJCHTOB C METOJIaMHU JICYCHHS U TIPEIYIPEKICHUS HEKOTOPBIX
HACJIEICTBCHHBIX 00JIe3HEH YeI0BeKa.

2. W3MeHYMBOCTH MPU3HAKOB. BUIbI N3MEHUYNBOCTH: HACIICICTBEHHAS M HCHACIICICTBEHHASI.
3. Buael myranuii ¥ npUYHMHBI BOSHUKHOBEHHS.

4. PemeHue 3aja4 Ha ONPEACIICHUE TUIIA MyTallMy IIPH Mepelade HACIIeICTBEHHBIX PU3HAKOB,
COCTaBJICHHE T€HOTUITUYCCKUX CXEM CKPEIIMBAHUSI.

I1L. 3. Ne8. Tema 4.2. IlonyJsiuusi, co001IeCTBA, IKOCUCTEMBI.

1. XapakTepucTuka nomyJssiuuii, Coo0IIecTB, 3KOCUCTEM.

2. CTpyKTypHBIC KOMIOHEHTHI 3KOCUCTEMBI: TPOYLIEHThI, KOHCYMEHTHI, PETYIICHTHI.
3Tpoduueckue nenu u ceTy.

4.9K0JI0TUYECKUE MUPAMUJIBI.

II. 3. Ne 9. Tema 4.2. [lonyasauus, cood11eCTBA, IKOCUCTEMBI.

1. KpyroBopot BemecTB 1 MOTOK YHEPTUHU B IKOCHCTEME.

2.3aK0oH NUpaMUIbl SHEPTHH WU 3aKOH JIecsATH npoieHToB P. Jlungemana

3. Pemienne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUI IO IEPEHOCY BEIeCTBa U
SHEPTUU B DKOCHCTEMaX C COCTABIEHUEM TPOPHUUECKUX IeNel U mupaMui OuoMacchl U
SHEPTHUH.

II. 3. Ne10. Tema 4.4. Bausinue aHTPponoreHHbIX ¢pakTopoB Ha Ouochepy.

1. CoBpemeHHOE BO3ACHCTBHUE YelloBeKa Ha Onocdepy U mpoOIeMbl yTUIIH3AAN
MIPOMBIIIIJIEHHBIX OTXOIOB;

2. CrocoObl yTUIM3alMK IPOMBIIIIICHHBIX OTXO/IOB.

3. 3amomHeHue Ta0IHIBI «XapaKTEePUCTUKH CIIOCOOOB MepepaboTKH OTXOI0BY.

II. 3. Nell. Tema4.5. Biansinue couMaaibHO-IKOJOTHYECKUX (PAKTOPOB HA 310POBbe
YyeJioBeKa.

1. dakTopsbl, MOJOKUTETHHO M OTPUIIATEIHHO, BIHUSIOIINE HA OPraHu3M deroBeka. [Ipobiema
TEXHOTCHHBIX BO3JICHCTBUI Ha 3/I0pOBbE YeNOBEKA (ITEKTPOMArHUTHBIE OIS, OBITOBAS XUMHSI,
M30BITOYHBIC IIIYMBI, pAUAIUS U T. ).

2. ApanTanus opraHu3Ma 4elioBeka K (hakTopaMm OKPYXKaromiei cpeibl.

3. TpuHnume! GopMUPOBAHUS 3I0POBEE COSPETAIOIIETO TTOBEICHUSI.

4. buoxuMHYecKHe acreKThl pallMOHATBLHOTO MUTAHUS.

5. YMcTBeHHas paboTOCIOCOOHOCTD y CTYACHTOB. VcciieqoBaHue yMCTBEHHOM
paboTOCTIOCOOHOCTH Y CTYIEHTOB.

I1. 3. Ne12. TemaS.1. BHOTEXHOJIOTHH B KH3HH KasKI0rO0.

1.OcHOBHBIE HaNPaBJIEHUsI COBPEMEHHON OMOTEXHOJIOTHH.

2. Mertoasl OMOTEXHOJIOTHH.

3. IpeumyrmecTBa OMOTEXHOIOTUH TIEpe]] TPAAUIIMOHHBIMY BHIaAMU TEXHOJIOTUH.

4. OOBEeKThl OMOTEXHOJIOTHH.

4 Otrka OMOTEXHOJOTUUECKUX U TEHETHIECKUX IKCIIEPHUMEHTOB.

I1. 3. Ne13. TemaS.1. BHOTEXHOJIOTHH B KH3HH KaKI0rO0.

1. Keiicol Ha aHanmM3 UHGOPMAIIMH O HAYYHBIX IOCTHKEHUSIX B 00JIACTH TEHETUUECKHUX
TEXHOJIOTHH, KJIETOYHON HH)XCHEPUH, MTUIIEBBIX OMOTEXHOJIOTHH.

2. Ponb 1 nepcrneKTHBBI TCHHON MHXKEHEPHs B OMOTEXHOJIOTHH.

3. Pomnb ki1eTouHON MH)KEHEPUHU

4. CoBpeMEHHOE COCTOSIHUE U TTEPCIEKTHBBI PA3BUTHS MUIIEBON OMOTEXHOJIOTHH.
3ammTa Keica: mpeICTaBICHHE Pe3yIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHUE C MPE3eHTAIUEH ).

IIL. 3. Ne14. Tema 5.2.1. BuoTeXHO0JIOTMM B NPOMBILIEHHOCTH.



Pa3BuTue npoMbIIUIEHHON OMOTEXHOIOTUU U €€ TPUMEHEHHUE B KU3HH YelIOBeKa,
B3anmoneiicTBre MpoOU3BOJICTB C OKPYKAIOLIEH CPEIOH.

be3oTxoaHas TEXHOJIOTUSA NOJyYEHHUSI TOTOBOIO IPOAYKTA

Keificpl Ha aHan3 HHGOPMALIMU O PA3BUTHUU MPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0 TPYIIaMm).
3amura Kelca.

PwbhpE

II. 3. Ne15 Tema 5.2.2.ConMajbHO-d)THYECKHE ACHEKTHI OHOTEXHOJI0T Ui
1.DTrueckue acieKThl pa3BUTUSL OMOTEXHOJIOTHI U TPUMEHEHUE UX B KU3HU YEJIOBEKa, IOUCK U
aHaJn3 UH(pOPMALMK U3 Pa3IMYHbIX UCTOYHUKOB.

2.3anonnenue Tadauu. «bruorexHonoruu - 3t0...», «Kinonuposanuey. Ilpeacrasnenue
uHpopManuu B TAOINYHON (PopmMe CIIOCOOCTBYET CUCTEMAaTH3AIMH 3HAHUH U JIydIIeMy
3aIIOMUHAHUIO U U3YYCHHIO.

3. Kelicbl Ha aHanu3 UHPOpMaLMK 00 STUYECKUX aCHEKTaX pa3BUTUs OMOTEXHOIOIHH(I10
rpynnam) 3amura Keica:

I1. 3. Ne16-17. Tema$5.2.3. BHOTeXHOJIOTHM ¥ TEXHUYECKHE CUCTEMBI.

1. PazBurtue OMOTEXHOJOTHI C IPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOUHKEHepus,
OnonH(popMaTUKa, OMOHUKA) U X IPUMCHEHHUE B )KM3HU YEJIOBEKA.

2. Ponb OuonH>xeHEepHUU B COBPEMEHHOM MHUPE.

3. Metoabl OuonH()OpMATHKH.

4. Bwujapl OMOHUKY ¥ OCHOBHBIE IIpaBuia. [IpuMepsl OMOHUKY B HAIIEH KU3HU.

5. Tlouck u ananu3 nHbOpMaIIMU U3 PA3TUYHBIX HCTOYHUKOB.

0.3amura ketica: [IpencraBienue pe3yabTaTOB PEIICHUS KEMCOB (BBICTYILIEHUE C
MPE3EHTAINEH )

6. IIpuMepsbl OLIEHOYHBIX CPEICTB A5 NPOBEIeHUs IPOMEKYTOYHOI aTTecTAllNU

6.1. TemaTnueckne TeCTOBBIE 3aIaHHSA

No 1 2 3 4 5 6 7 8 9
BOIpoca
OtBeT 2 1 3 2 2 3 1,2 3 3
Ne 10 11 12 13 14 15 16 17 18
BOTIpOCa
OTBET 2.3.4.5. 2 3 3 1 4 3 4 2
Ne 19 20 21 22 23 24 25 26 27
BOTIpOCa
OtBer 2 1 1 4 3 1.4 3 3 2
No 28 29 30 31 32 33 34 35 36
BOTIpOCa
OTBET 2.3.5 2.35 1.3 1 2 1 1 25 |1.3.4.6.
Ne 37 38 39 40 41 42 43 44 45
BOTIpOCa
OtBer 3 1 2.4.5 2.3.4 3 4 4 1 1.2.34
No 46 47 48 49 50 51 52 53 54
Bompoca
OTBET 1.2 1.3. 3 1 2 2 2 1 1
Ne 55 56 57 58 59
Bompoca

1 1 1 3 2




6.2 KoHTpoJibHBbIe padoThI

6.2.1 KonTpoJsbHasi padora Ne 1 « MoJieKkyJISIpHbIN YPOBEHb OPraHU3alluM JKM3HN»
1- opraHoreHHbIe
2- MOJIEKYIIIPHOM

3- 1ion

4- xenesza

5- ruapoduIbHBIE
6- 38,9x/]x

7- paaukazamMu

8- nmecTpykumsi(IeHATYpAaIIHsl)
9- HyKJICOTHBI

10- ¢epmenramu

11- nesutronosa

12- raukoreH

13- cnmpans

14- nBurarenpHyIO

15- perynspHble(TIepuoAUYECKUE
16- perumkanus(peayrIHKaIH)

17- ypamun
18- ren
19- 1-PHK

20- D.Yapradd

Bapmunanr 2
l.oTcyTCTBYIOT
2- wmarHus
3- KpemHUS
4- TpaHCIIOPTHYIO
5- TuapoHoOHBIM
6- 17, x/Ix
7- XojecTtepuHa
8- Ouomnomumepsl
9- aMHUHOKHCIIOTHI
10- penarypamus
11- xwurtun
12- xpaxman
13- menTUaHBIMU
14- cTpykTypHYIO QYHKIUIO



15- HeperyaspHBIX TETEPOIIOTMMEPOB
16- JHK-cunTerasa

17- xommieMeHTapHOCTH

18- menTo30i

19- Bsape

20- . Yorcon u @. Kpuxk

Kpurepun oniennBanus padort:

oneHka 5 npu 18-20 npaBuIbHO BBITTOTHEHHBIX 33/JaHUSX;

orieHka 4 npu 15-17 npaBUJILHO BHITIOJIHEHHBIX 3aaHUSX;

oneHka 3 npu 12-14 npaBuiIbHO BBITTOJIHEHHBIX 3a/IaHUSX;

orieHka 2 npu 11 u MeHee MPaBUIILHO BBITIOJHEHHBIX 3aJaHUX.

TecThl TakOro MJIaHAa MO3BOJISIOT 32 KOPOTKOE BpeMs POBEPUTH 3HAHHMSI, IPUIEM BO3MOKHOCTH
yraJIbIBaHUSI TIPU STOM HCKITIOYCHBI.

6.2.2 KourpoabHas padora Ne2 «Ctpoenue U pyHKIMHA OPraHU3MOB»

Bapuanrl
Al-4, A2-1,, A3-a, A4-1, A5-1, A6-3, A7-1,A8-4, A9-3, Al0-1,Al11-3, A12-1.2.3,
Al13-2, Al4-4, Al15-3,Al16-2, Al7-2, Al18-3, A19-4, A20-4, A21-3, A22-1,

A23-1, A24-3, A25- 4.

B-1
A b B r il E
1 2 2 1 2 1

C1. VY 3eMHOBOJIHBIX MOSBJISETCS TPEXKAMEPHOE CepLe, Y PblO OHO OTCYTCTBYET
Bapmunanr 2
Al- A2- A3- A4- A5- A6- A7- A8- A9- A10- All- Al2-

Al3- Al4- Al5- Al6- Al7- Al18- Al19- A20- A21- A22- A23- A24- A25-

Bl
A B B r i E

2 1 1 3 3

B2- 236, B3-532416

6.2.3 KourposbHas padora Ne3 «TeopeTnueckue acneKThbl IKOJOTHH»

1-b, 2-B, 3-A, 4-T', 5-A, 6-A, 7-B, 8-b, 9-T', 10-A,
11-B, 12-b, 13-B, 14-A, 15-T', 16-b,17-B, 18-b, 19-T', 20-b.



6.3 Bomnpockl K NpOMeKYTOUHOMH aTTecTAlMU

1.

2.

3.

4.

buonorust (ot rpeuyeckux ciioB bios - KuM3HB, logos - ydeHHWe) - ITO Hayka, H3ydaromias
KUBBIC OPTaHU3MbI U SIBICHUS XKUBOH mpupoxabl. [IpenMerom u3ydeHus OMOIOTHH SBISETCS
MHOT'000pa3ue KUBBIX OPraHU3MOB, Haceysronux 3emito. CBOHCTBA KUBOW NMpUPObL. Bee
KUBBIE OPraHU3Mbl O0JIAJIAIOT PAIOM OOUIMX MPU3HAKOB U CBOWCTB, KOTOPHIE OTIMYAIOT UX
OT TeJl HEeXKUBOW MPUPOJBL. ITO OCOOCHHOCTH CTPOCHUS, OOMEH BEIIECTB, IBUKEHHUE, POCT,
Pa3MHOKEHUE, Pa3APAKUMOCTh, camoperyisuus. [lpusnaku (cBoiicTBa) »kuBoro. JKuBbie
CyIIeCTBa OOJIAJIAal0T COBOKYITHOCTHIO MPHU3HAKOB (CBOMCTB), OTIMYAIONIUX HX OT OOBEKTOB
HeXUBOW mpupoabl. OCHOBHBIMH TPU3HAKAMHU JKUBOTO SIBJSIFOTCSL  CIIOCOOHOCTH K
AKTUBHOMY JIBIKCHHIO, OOMEH BEIIECTB C OKpYXKaroliel cpenaod (MUTaHHWe, IhIXaHUE,
BBIJICJICHHE), Pa3IpakUMOCTh, POCT, Pa3BUTHE, CIIOCOOHOCTh K Pa3MHOKEHHUIO.

Hayunble MeTOnpl HM3y4YeHHsS KUBOW MPUPOJBI: HAOIIOACHHUE, SKCIEPUMEHT, OIHCAHUE,
u3MepeHue, KiaccupuKanms.

[ToMuMO TIO3HABATEIIEHON M 3CTETUYECKON CTOPOHBI, OMOJIOTUYECKIE 3HAHHUSI HMCIOT
MIPAKTUYECKOE MPUMEHEHHE BO MHOTHX c(epax HesaTelbHOCTH uernoBeka. MccrmemoBanus u
JOCTHKEHHST OMOJIOTHYECKON HAYKH HIMPOKO HCIOJIB3YIOTCS B MHUIIEBON MPOMBINIICHHOCTH,
(hapmakonoruu, MPOU3BOJCTBE TOBApOB HAPOJIHOTO MOTpebieHus. Baxueiimeilt mpobiemoit
B CEJIbCKOM XO3SHCTBE SABIISIETCS IOJYYEHHE BBICOKOYpPOKAHBIX COPTOB PACTEHHH H
BBICOKOIIPOJYKTUBHBIX MOPOJ JKMUBOTHBIX UM IITAMMOB MHUKPOOPTraHU3MOB, a TaKXKe

pa3pa60TKa Ha OCHOBE OHOJIOTHYECKUX I/ICCJ'IeI[OBaHI/Iﬁ OIITUMAJIBHBIX YCHOBI/Iﬁ
KYJIbTHBUPOBAHU A paCTeHI/Iﬁ H COACPIKAHHA ) KUBOTHBIX.
OcHoBHbBIC YPOBHU OpraHU3aliunu JKMBOM IMpUpPOAbI: KJIE€TOYHBIN OpFaHI/I3MeHHBII>'I,

MOMYJISAMOHHO-BU/IOBOM, OHOreoneHoTnyeckuii, 6nocepusiii. Ha Hameil mianere oGutaer
MHOXKECTBO PpAa3JIMYHBIX JKHUBBIX OpraHu3MoB. OHM He CYLIECTBYIOT caMHM Mo cebe, a
B3aMMOJICHCTBYIOT C OKpY’Karolled UX cpefoi u Apyr c apyroM. Takum oOpa3zom, Hall MHUp
KHUBBIX OPIaHU3MOB 3TO COBOKYMHOCTb OHMOJIOIMYECKMX CHCTEM pPa3HOH CII0KHOCTH,
KOTOpbI€ 00pa3ylOT €IMHYIO CTPYKTYPY

K HeopranumueckuMm BelleCcTBaM KJIETKH OTHOCATCA BOJAA, KHUCIOTBI, COJM, OCHOBaHUA. OHHU
cocraBmsitor  1-1,5% wmaccet  knetku. Boma. Boma mnpencrtaBisier coOoil  BaxHew1ee
HEOpPraHMYEeCKOe BEIECTBO KJIETKU. Bona - 3To mpeobiagarommii KOMIOHEHT OOJBIIMHCTBA
KJIETOK (MCKJIFOUEHUEM SBISIETCS KOCTHAas TKaHb W 3Mallb 3yOoB). Ilpu sTOoM KonmuecTBO
BOJIbl 3aBHCHUT OT MHTEHCHUBHOCTM OOMEHAa BELIECTB B OMPE/ECIIEHHON TKaHW: YeM OHa BBIIIIE,
TEM OOJIBIIIE BOIEL.

K oprannueckum BelecTBaM OTHOCSITCSI COEIMHEHUS YIIIepo/ia, CoJIeprKallie TakKe aTOMbI
BOJIOpO/Aa, KHCIOpona, a3oTa, Qocdopa. B kimeTkax HAXOIATCS HUKOMOJICKYJSPHBIC
COEIMHEHUS: AaMUHOKHUCIIOThI, MOHOCAXapHUabl, HYKJI€OTH b, BATAMUHBI, a TAK)KE
BBICOKOMOJIEKYJISIPHBIE (ITOJIMMEPHI): OETTKU, TOJUCaXapH ibl, HYKI€MHOBbIE KUCIIOTHI.

BbIcokOMONEKyYIsSIpHBIE  OpraHMYecKHe BEIIECTBa, COCTOSIIME U3  alb(ha-aMUHOKHUCIIOT,
COECIUHEHHBIX B ILENOYKY MENTUIHOW CBs3bI0. B JKMBBIX OpraHM3Max aMHUHOKHCIIOTHBIN
cocTaB OEJIKOB OIpeJeseTcs] TeHETUYECKUM KOJOM, MPU CHHTE3€ B OOJIBLIMHCTBE CIy4acB
ucnonb3yercss 20 CTaHIapTHBIX AMHUHOKUCIOT. MHOXECTBO MX KOMOWHAIMH ompenenser
OosblI0€ pazHOOOpa3zue cBOMCTB MoJieKyn OenkoB. Kpome TOro, aMMHOKMCIIOTHBIE OCTAaTKU
B cocTaBe OejKa YacTO MOJBEPraroTCs IMOCTTPAHCIALUOHHBIM MOAU(PUKAIUAM, KOTOpBIE
MOTYT BO3HUKATh M JIO TOTO, KaK OEIOK HAauMHAET BBINOJHATH CBOIO (DYHKIHIO, H BO BpeMs
ero «paboTe» B KieTke. YacTo B )KMBBIX OpraHM3MaxX HECKOJIBKO MOJEKYN Pa3HBIX OEJIKOB



00pa3yloT CJIOXHBIE KOMIUICKCHI, HampuMmep (OTOCHHTETHUYECKUN KOMIUIEKC U JPYTHE
KOMILJIEKCHBI..

Opranudeckre  BEIIECTBA, COJCpXKAIIMEe  KAPOOHWIBHYIO  TPYNNy ©  HECKOJIBKO
TUAPOKCWIBbHBIX Tpymi. Ha3Banue »53Toro kiacca COEIMHEHHH MPOMCXOJUT OT CIJIOB
«TUIpaThl yriepoaa», oHo Obuto mpemioxkeHo Kapimom IlImuarom B 1844 rony. IlosiBienue
TaKOro Ha3BaHMsSI CBSI3aHO C TEM, UYTO MEPBbIE U3 M3BECTHBIX HAyKe YIJIEBOJOB OMUCHIBATIUCH
opyrTo-popmynoit Cxy, popMalibHO SIBISISICH COSAMHEHUSIMU YTIIIEpOo/ia U BOJIbI
PaznooOpa3Hasi o CTpOEHHUIO Tpylina OMOOPraHMYECKUX BEIIECTB, C OOIIUM CBOMCTBOM —
pPacTBOPUMOCTBIO B HEMOJIAPHBIX pacTBOpUTENSX. JIMMUIBI MO CIOCOOHOCTH K THAPOIU3Y
nenarcs Ha nBe Oosblnue rpynmbl: 1. OmbUisiemblie (CI0XKHBIE 3(UPBI CIUPTOB U KUPHOM
KHUCIIOTBI: TPUTIUIEpUbl, Gochomunuasl u 1. a.). 2. Heombuisiemble TUNUABI (XOJIECTEPUH,
ButamuHbl A, E, /1, K)

10. BrICOKOMOJIEKYIIPHOE ~ OPraHUYECKOEe  COeAMHEHUEe, Ouomonumep  (MOJMHYKICOTHN),

oOpa3oBaHHBIH ocTaTkaMu HykieoTunoB. Hykneunossle kucinotel JIHK u PHK
IIPUCYTCTBYIOT B KJIETKaX BCEX JKUBBIX OPraHU3MOB U BBINOJHSIOT BaKHEHIINE QYHKIUH 110
XpaHEHHIO, IIepelaue U pealn3aluy HacJIeACTBeHHOW nH(popManuu.

11. PubonyknennoBas kucinora (PHK) — omgna u3 TpéX OCHOBHBIX MaKpOMOJEKYJ (ABE ApyTHe
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— JHK u 6enku), KOTOpble COIEp)KaTcs B KJIETKAX BCEX >KMBBIX OPraHU3MOB U HUIPAIOT
BaKHYIO POJIb B KOAUPOBAHUH, IPOYTEHHUH, PETYIISALNN U SKCIPECCUU T€HOB.
Anenosuntpudochar (ATD) — mnykiaeosuarpudocdar, HUrparUii OCHOBHYIO pOJb B
oOMEHe PHEepPIruH B KIIETKAX JKUBBIX OPTraHU3MOB. DTO YHHUBEPCAIbHBIN HCTOYHUK SHEPTUU IS
BCEX OMOXMMHUYECKHX TMPOIECCOB, IMPOTEKAIOIMUX B JKUBBIX CHCTeMax. XOTS B
OMOXMMHUYECKHUX IIpoIeccax HCHOJB3YIOTCA U Apyrue (ochopuarupoBaHHbIE HYKIEOTHUIBI C
3armacoM SHepruu B Moisekyie, Toibko AT® sBnsercss yHUBEpcaabHOW MOJIEKYJION IS BCEX
MIPOLIECCOB HAKOIIJICHUS U UCIIOJIb30BAHUSI SHEPTUH B KJIETKaX.

KneTounas Teopust — OCHOBOIIOIAraromias Jyist OMOJIOTUU TeOpHsi, cPOpPMYIHpPOBAHHAS B
cepennne XIX Beka, mpemocTaBuBINas 0a3y JUIsl TOHUMAaHUS 3aKOHOMEPHOCTEH KHBOTO MHpa
U JUId  Ppa3BUTHSA D3BOJIOUMOHHOrO yueHus. Marruac Ilneiinen u  Teomop IlIBann
chopMyIHUpOBaNK KJIETOUYHYIO TEOPHUI0, OCHOBBIBASICh Ha MHOXECTBE HCCIIEIOBAaHUI O KIETKE
(1838—1839 r.). Pynonsh Bupxos nmo3anee (1858 T.) JOTIOJIHUJ €€ BaKHEHIIINM
MOJIOKEHUEM «BCSIKas KJIETKA MPOUCXOIUT OT JPYrOM KIETKU».

OyHIaMEHTaNbHBIA  TMpOLIECC  OHTOT€He3a  (KU3HM  WHAMBHAYAIbHOTO  OpPraHHU3MAa).
ObecrieuynBaeT pPOCT MHOTOKJIETOYHBIX DYKAPUOT 3a CYET YBEIWYCHHsS MOMYJSIUI KIETOK
TKaHeld. Y pacTeHuii B pe3yabTaTe MHUTOTUYECKOTO JAENIEHUs KIETOK 00pa30BaTEIbHBIX
TKaHe  (MepHCcTeM)  YBEIMYMBAETCS  KOJIUYECTBO  KIETOK  TKaHei.  [[poOneHue
OTLTOIOTBOPEHHOTO filla U POCT OOJBIIMHCTBA TKAaHEW Y JKUBOTHBIX TAaKXKe IMPOUCXOIUT
MyTEM MUTOTHYECKUX JICTICHUH.

Otambl  3HepreTudeckoro obmena: 1. IloagroroBurtenwsHbii 2. beckucmopomsbeiii 3.
Kucnoponnoe pacmennenue. Jtambl sHepretudeckoro obOmena: 1. IlogroroBurenbHBIN -
MPOMCXOJUT B IUTOIIazMe kieTok. [loxg  nelicTBueM (epMEHTOB  MoJMcaxapubl
pacHIeTUISIFOTC Ha MOHOcaxapuisl (TIoK03a, ¢pykro3a u JIp.) , KUPBI PaCHICTUISIIOTCS 10
INIMUEPUHA M JKUPHBIX KHUCJIOT, OEIKW - 10 aMHUHOKHUCIOT, HYKJIEHMHOBBIE KHUCIIOTHI IO
HykieoTua0B. Ilpu 3ToM  BblAensercs HEOOJbLIOE KOJWYECTBO JHEPrHH, KOTOPOE
pacceuBaercs B Buje Teruia. 2. beckucimopoansiii (aHadpoOHOE IbIXaHWE WIIA TIUKOIN3) —
MHOTOCTYII€HYAaTOe paclleIUIeHHe TJI0KO3bl 0e3 ydacTtus Kuciopoja. Ero HazbpIBaioT
OpokeHneM. B wplmimax B pe3ynbrare aHa’poOHOTO [JIbIXaHUS MOJIEKyJia TJIOKO3bI
pacmazaeTcss Ha JABE MOJIEKYJbl JMpoBUHOrpagHoi kuciotel (C3H403), xotopsle 3aTem
BOCCTaHaBIMBAIOTCA B MOJIouHyt0 kucinoty (C3H603). B peakumsix paciieriieHus TiItOKO3bI
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yuyacTtByIoT ¢ochopHas kucinora u AJID. CymmapHoe ypaBHeHue storo stama: C6H1206 +
2H3PO4 + 2A00 -> 2C3H603 + 2AT® + 2H20 VY 1poxiKeBbIX TPUOKOB MOJIEKYIa
TJIIOKO3bI 0€3 ydacTHsi KHCIOpOAa NpEeBpalaeTcs B STHWIOBBIA CIUPT M JUOKCUZ yIiIepoaa
(ctuproBoe OpokeHue) . Y JpyruxX MHKPOOPTraHM3MOB TJIMKOJIHM3 MOXET 3aBepIIaThCs
o0pa3oBaHMEM alleTOHA, YKCYCHOM KHCIOTHl M Ap. [Ipu pacnage oxHONW MOJEKY/bl TIIHOKO3bI
oOpa3zyercs nBe Moiiekyiabl AT®, B cBsa3ax koTopoi coxpansiercss 40% sHepruu, ocTajibHas
SHEprus pacceuBaeTcs B BUJE Temia. KucinopoaHoe apixaHue - 3Tan a3poOHOro AbIXaHUS WU
KHUCJIOPOAHOI0, DPACLICIUICHUs, KOTOpBIH NPOXOJUT Ha CKJIAJKax BHYTPEHHEH MeMOpaHbl
MUTOXOApUIl - Kpucrax. Ha sToM sTame BemiecTBa HpeIbIAYIIEro 3Tana pacIleIuIIoTCs 10
KOHEUHBIX MPOJYKTOB pacraja - BOJbl M YIJIEKHCIOro ra3a. B pesynpraTte pacuienieHus IByx
MOJICKYJI MOJIOYHOM KHCIOTHI oOpasytorcs 36 wmonekyn AT®. OcHOBHOE yCIIOBHE
HOPMAJIbHOTO TEYEHUS KHUCJIOPOJHOIO pacLICIUICHUs] - LEIOCTHOCTb MHUTOXOHIPUAIBHBIX
MeMmOpaH. KucinopogHoe apixaHue — OCHOBHOHM 3Tall B OOECIEYEHHUH KIETKH KHCIOPOAOM.
On B 20 pa3 >¢pdextuBHee Oeckucnopoanoro srana. CymMMapHOE YpaBHEHHE KUCIOPOJHOIO
pacuieruienusi: 2C3H603 + 602 + 36MU3I'04 + 36A4D -> 6CO2 + 38H20 + 36AT® Ilo
Croco0y TMOJIydeHHs] DHEPTUU BCE OPTraHU3MBI JIENATCS Ha JBE TPYIIY - aBTOTPO(HBIE H
rereporpodHble. DHepreTHueckuidi OOMEH B a’dpOOHBIX KIIETKaxX pacTeHWH, TIpuboB U
KUBOTHBIX IPOTEKAaET OJMHAKOBO. OJTO CBUAETEILCTBYET 00 uX poactee. KonnyecTBo
MUTOXOHJPHHA B KJIETKaxX TKaHEH pPa3MYHO, OHO 3aBHCUT OT (PYHKIIMOHAIBHOM aKTHBHOCTH
kjeTok. Hanpumep, MHOrO MUTOXOHAPUI B KJIETKaX MBIIIILI.

®a3pl (hotocuHTe3a. POTOCHHTE3 MPOUCXOTUT B ABE (a3bl, a UMEHHO B CBETOBYIO (azy u
TeMHOBYIO (hazy. Bo Bpemsi cBeToBOH (ha3bl MPOMCXOTUT OOpa3OBaHHE SHEPTHUH, KOTOpas
3aTeM pacxojayeTcsi Ha TeMHOBble peakuuu. [Ipouecc cBeToBo (pas3el poTocHHTE3a BKIHOYAET
B ce0s Heuukinyeckoe ¢orodochopunrpoBanue U ¢Gotonu3 Boabl. B kauecTBe 1MoOOYHOIO
MPOAYKTa pEaKkIUu B pe3ynbTare ¢oTonM3a BOABI BbIAENAETCS KucIopod. Peakuus
MIPOUCXOJIUT HA MEMOpaHaX THIIAKOMJIOB.

becnonoe pasMHOXeHHE OCYIIECTBIISAETCS MPU YHYACTHH JIMIIb OJHOM POAMTENbCKONH 0COOM M
npoucxoauT 6e3 oOpa3oBaHus ramer. /louepHee MOKOJEHHE Y OJHUX BUIOB BO3HMKAET U3
OIHOM WM TIpyHmbl KIETOK MAaTEpUHCKOrO OpraHu3Ma, Yy JIpyruX BHJIOB — B
CIELMAIN3UPOBAHHBIX OpraHax. Paznmuuaror cienyromue crocoObl 0ecronoro pa3MHOMKEHHS:
JefIeHHe, MOYKOBaHHe, (pparMeHTanus, MOJUIMOPUOHHMSA, CIOPOOOpa3oOBaHUE, BEreTaTHBHOE
pa3MHOXXEHHE.

[Iporniecc oOpa3zoBaHMs TOJOBBIX KIETOK, WM ramer. [IockoibKy B XO0J€ raMeToreHesa
CHenyanu3anus SHIEKIETOK M CIEPMATO30MAO0B TNPOMCXOAWT B pa3HbIX HAalpaBICHUIX,
OOBIYHO BBIJIENSIOT OOTEHE3 U CLIEpMAaTOI€HE3.

Meiio3. Jlenenue kierok. Tum KIETOUHOro JeNeHHs, B pe3yibTare KOTOPOTO 00pa3yroTcs
KJIETKH, COJIeprKalllie OJMHAPHBIN (WM rariouaHbii) Habop xpoMocoM. OH COCTOUT U3 JIBYX
MOCJIEZIOBATENbHBIX JENEHUM, KaXJ0€ U3 KOTOpPBhIX, B CBOIO O4Yepedb, HMMEET YeThIpe
nocineoBareabHble cTaauu: mpodasy, metadasy, anadasy u renodassl

JIBoitHOEe omuogoTBOpeHne. CIOKHBIM MEXaHHW3M OIUIOJJOTBOPEHMS IBETKOBBIX PACTCHHM.
OTOT mpolecc BKIIOYAET B ce0s COETUHEHHUE >KEHCKOro rameropura ¢ ABYMS MYXCKUMU
rameramMd. OH HayMHAETCS, KOTJa MbUIBLEBOE 3€pHO MPHIIMIMAET K PBUIbLY IUIOJOJUCTHKA,
KEHCKOH penponyKTHBHOH CTPYKType LIBETKa. 3aTeM MbUIbILEBOE 3€PHO BIUTHIBAET BJIATY U
HAuMHAeT MpopacTaTh, 00pa3ys MbUIbLEBYIO TPYOKY, KOTOpas MPOXOAUT BHU3 K 3aBsI3U Uepes3
[IOYaTOK. 3aTéM KOHYMK INbUIBLIEBOM TPYOKM BXOJUT B 3aBsI3b U IIPOHMKAET yepe3 OTBEPCTHE
MUKponwiss B cemsnodke. [IbuibneBas TpyOka MpoJgo/DKaeT — BBICBOOOXKIATh  JABa
CIIepMaTo30M/1a B SMOPHOHAIBHOM MEIIOYKE.
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I'omeocras. Camoperymnsus. CaMoperysiius, CIOCOOHOCTh OTKPBITOM CHUCTEMBI COXPAHATH
MMOCTOSIHCTBO CBOETO BHYTPEHHETO COCTOSHHUS TOCPEACTBOM CKOOPAMHHPOBAHHBIX PEAKIIUH,
HampaBJICHHBIX Ha TMOJJEpPKaHWE JTUHAMUYECKOro paBHOBecusi. CTpemMIICHHE CHUCTEMBI
BOCIIPOM3BOJNTH  ce0sl, BOCCTaHABIMBATh  YTPAadeHHOE  pPaBHOBECHE, MPEOJIOJICBATH
COIIPOTHBIICHUE BHEIIHEH CPEJIbI.

OCHOBHBIC IPU3HAKH MHOTOKJICTOYHBIX OPTaHU3MOB — 3TO HAJMYWE Pa3BETBJICHHBIX KIETOK,
OOMEH BEIECTB, BO3MOXXHOCTh JIBIKCHHS M Pa3MHOKEHHs. B moxanapctBe MHOTOKIIETOYHBIC
MOJKHO BBIJICJIUTh HECKOJIbKO BUIOB: XMBOTHBIC, paCTCHUS U IpuObl. JKMBOTHBIE MOTYT OBITH
OYEHb Pa3HOOOPAa3HBIMU — OT MPOCTEUIIIHX JIO TO3BOHOYHBIX.

KnoHupoBaHue JKMBOTHBIX W pacreHMi. B camom o0meM 3Ha4eHHH - TOYHOE
BOCITPOM3BEJICHUE KakKoro-mmbo oObekTa ioboe Tpebyemoe KoinuecTBO pa3. OOBEKTHI,
MOJTyYCHHBIC B PE3YJIbTATe KIIOHUPOBAHUS, HA3bIBAIOTCS KJIOHOM.

Beiensror 1Ba Tuma pa3MHOXKEHHs — Oecnojioe W moJsioBoe. becronoe pa3sMHOXXEHUE
MPUBOAMUT K OBICTPOMY YBEIIMYCHHIO YHUCICHHOCTH OCOOCH C COXpaHEHHEM IPU3HAKOB BH/IA.
OmHaKo TpU ITOM CHUXKAKOTCA IPHCIIOCOOUTEIIbHBICE BO3MOXKHOCTH TIOTOMKOB K
M3MEHSIOMIMMCST  YCIOBUSIM cpenbl. [looBoe pa3MHOXEHHE YBEIMYMBACT pa3sHOOOpasme
ocobOeil B Tpelenax BHJAa W TOBBIIIACT >KU3HECIIOCOOHOCTh TOTOMKOB B HOBBIX YCIIOBHSX
CpelIbl, HO OTPAaHUYHUBACT CKOPOCTH POCTA YHCICHHOCTH.

25. OHTOTEHE3 - MPOIEeCC WHIANBUAYAIBHOTO Pa3BUTHS OCOOM OT MOMEHTAa O0Opa30BaHUS 3UTOTHI

70 KOHIAa >KM3HM OpraHu3Ma. DMOpPHUOHAJIBHOE pa3BUTHE - IEPUOJ JKU3HH OpraHu3Ma,
KOTOpBIﬁ HaA4YHUHACTCA C 06pa30BaH1/1$1 SUTI'OTBI U 3aKAaHYHUBACTCA POXKACHHUCM HJIM BBIXOJ0M
3apoapima U3 sima. J[pobineHne — MHOTOKpaTHOE JENEHHE 3HUIOThl ITyTeM MMHTO3a.
bractyna - OJHOCIOWHBIA 3apOJBIII C TOJIOCTBIO BHYTpH; lacTpynsnms - JIBYXCIIOMHBIN
3apoapil. [locTamMOpHoHanbHOE (IOCTHATAIbHOE, BHEYTPOOHOE) pa3BUTHUE HAUYMHAETCS C
MOMEHTa POXKICHHS WM BBIXOJa OpraHW3Ma M3 SHIEBBIX. 000JOYEK M TPOIOJDKAETCS 0
CMepTH opraHuszMa. JlopenpoayKTHBHBI nepuoJ (IOBEHWJIbHBIH) - TEpUoJ pocTa
OpraHu3Ma, pa3BUTHE U I10JIOBOE co3peBaHHe. PenpoaykTHBHBIN nepuo] (myOepTaTHBIA Win
3pesiblif) - MepHoa B3pOCIOro MOJIOBO3PETIOr0 COCTOSHUS, 3aHUMAaeT OOJIBIIYIO YacTh JKU3HHU,
XapakTepu3yeTcss HanOOJbIIEeH caMOCTOATENbHON aKTUBHOCTBIO OpPraHU3Ma B OKpY’Karollen
cpexze.

26. Ilpuznaku >xuBoro. OCOOEHHOCTH XMBBIX OPraHU3MOB, OTCYTCTBYIOIIME Y OOJBIIMHCTBA

HEXXMBBIX CHCTEM: CJIOKHOCTb OPTaHM3allU{, CHEUAINA3alMs 4YacTel €IMHOTO OpraHu3Ma
JUIS  BBIMIOJIHEHUSI OTHENbHBIX (YHKLUUH, CIHOCOOHOCTH MpeoOpa3oBbIBATh BHEIIHIOKO
SHEPTUI0 B JIOCTYNHblE Ui ce0s (QOopMbl, pPa3sMHOXKEHHUsS, IPHCIIOCOOJICHHE K cpene
o0uTaHus, pa3pakMMOCTb, CIIOCOOHOCTH K 3BOJIFOLIMOHHOMY Pa3BUTHIO.

27. I'enetuka- 9TO HaykKa, HU3ydaromiasa HaCJICACTBCHHOCTH n N3MCHYHNBOCTD.

HacnenctBeHHOCTB- 3TO CHOCOOHOCTH IepenaBaTh MPU3HAKK MOTOMCTBY. ['€H- ydacTok
mostekynbl JIHK, mecymmit mHpOpManuio o MepBUYHON CTpyKType Oenka. Jlokyc- mecto
pa3joXKEeHUs] reHa B XpoMocoMe. AJUIeTbHBbIE TE€HbI- 3TO TEHbI, OTBEYAIOlIUE 3a pa3BUTHE
OIHOTO IpU3HAaKa, W PaClOJOXCHHBIC B OAHHUX H TEX XKC TOMOJOTHMYHBIX XpOMOCOMaAx.
I'enoTumn- COBOKYITHOCTBH BCECX I'CHOB B OpTraHHU3MCE.

28. Chopmymuposanusie I'. Menenem 3akoHbl. [IpaBmito TOMUHUPOBAHUS, HITH TICPBBIN 3aKOH:

P MOHOTHMOPHIHOM CKPEIIMBAHUM Yy TMOPUIOB MEPBOrO MOKOJIEHHS MPOSBISAIOTCS TOIBKO
JOMMHAHTHBIE MPU3HAKK — OHO (PEHOTUIMUYECKH e€AMHO00pa3HO. 3aKOH paclleIUICeHUs, WU
BTOpO# 3akoH I'. MeHnmens: mpu CKpenMBaHUUA THOPHUIOB MEPBOTO MOKOJICHUS B MOTOMCTBE
MPOUCXOIUT pacllerieHue MPU3HAKOB B OTHOIIEHUH 3:1 — o0pazyrorcs 1Be

(eHoTHUIMYeCKHe TPYNIbl — JOMHHAaHTHas U peueccuBHas. OH (GopMyiIHpyeTcsl Tak: MpU
I[I/IFI/I6pI/II[HOM CKpCIIMBAHUMW TCHBI W TMPU3HAKHU, 3a KOTOPBIC OSTH TCHBI OTBCYAIOT,
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HACIIEAYIOTCS HE3aBUCHUMO Jpyr OT Jpyra. OTO O3HAa4yaeT, 4YTo Npu 0Opa3oBaHHUU
MAaTePUHCKUX M OTLOBCKMX TaMeT B KaXIYI0 M3 HUX MOXET MOMNacTh JI00H amiens u3
OJTHOM TIapbl BMECTE C JIFOOBIM JIPYTHM U3 JAPYTOi Maphl.

HacnenoBanme kakoro-nu0o Mpu3HaKa, T€H KOTOPOTO HAXOIUTCS B IOJIOBBIX XPOMOCOMAX.
HacnenoBanue npu3HAKOB, MHPOSBISIIOIIMXCS TOJNBKO Yy oco0eil oxHOro mnoja, HO He
ONpEACIAEMBIX T€HaMH, HaxXOMSAIUMMUCA B  IIOJIOBBIX  XPOMOCOMAaxX, Ha3bIBacTCA
HACJIEOBAaHUEM, OTPAHUYEHHBIM IIOJIOM.

KapuoTun kaxaoro opraHusma COAEPKUT XPOMOCOMBI, OJMHAKOBBbIE y OOOMX IOJIOB, HX
Ha3bIBAIOT - ayTOCOMaMH. AYTOCOMBI - 3TO HE IIOJOBBIE XPOMOCOMBI. A XPOMOCOMBI, IO
KOTOPBIM XKEHCKUH M MY’KCKOM IIOJ OTJIMYAKOTCSA APYr OT ApYra, Ha3bIBAIOTCA - IOJOBBIMU
XpOMOCOMaMH.

OOycnoBiieHa BO3HUKHOBEHHEM pa3HBIX THUIIOB MYTAaUMHA M HX KOMOMHAIUi, KOTOpbIE
IIEpPENalOTCs 110 HACJIEICTBY M BIIOCIEACTBUM NPOSBIAIOTCA y nmotoMcrTBa. Yapne3 JlapBuH
Ha3BaJl TAKOM THUII M3MEHUYMBOCTH HEONPEIEIEHHOM, MOCKOJIBKY W3HAYaJIbHO HEBO3MOKHO
OIIPEAEINTD, KAKNUE IPOSABATCSA U3MEHEHUS, KPOME TOr0, OHH BCEI/1a MHIAVBUAYaJIbHbI
CBOICTBO OpraHM3MOB CO CXOKUM T'€HOTHUIIOM MO-Pa3sHOMY HU3MEHSTHCS 0] BO3JCHCTBHEM
Pa3IAYHBIX YCJIOBUU OKpYy Karoleu CpeBbl. OcHoBHOI XapaKTEPUCTUKOU
MOTU(GUKAMOHHOW W3MEHYMBOCTU CUMTACTCA H3MEHEHHEe (EHOTHNa TpU  MOJTHOM
COXpaHeHHH TeHOTHma. [109TOMy MHOTJa TaKkKe HCHOJIB3YeTCs TOHATHE «()EHOTHUIIHYECKAs
U3MEHUYUBOCTb

Jlamapk yTBepXkaaja, 4YTO O CBOMM (DM3MYECKHMM OCOOCHHOCTSM YEJIOBEK OJIMKE BCEro
CTOUT K YEJOBEKOOOpa3HbIM 00€3bsiHaM, B YAaCTHOCTH K IIMMIIAH3€, I[1OATOMY BIIOJHE
JIOTIYCKaJl €ro MPOUCXOXKICHHE OT KaKOH-HUOYAb Pa3sHOBHIHOCTH «UETBEPOPYKHUX». Jlamapk
IIPUBEI PAII0-Ka3aTeIbCTB ABOJIIOIUN B MHUPE JKMBOTHBIX M PACTEHUH, yTBEPKJas, 4TO BCE
COBPEMEHHBIE OpraHU3Mbl MPOU3OLUIM OT JIPEBHUX IyTeM 3Bojtouuu. OH Jomyckal, 4To
caM 4eJIOBEK pa3BUIICA Ha MPOTSKEHUU BPEMEHH U3 00€3bsHBI

EcTecTBeHHOHayYHBIMU IPEINOCBUIKAMH  BO3HMKHOBEHMSI  HBOJIIOLIMOHHOIO YUEHUS
JlapBHHa SIBIAIOTCA: pa3BUTHE aCTPOHOMMM M TI'€OJOTMM; YCIEXH CHCTEMATHUKU PACTEHUN U
KUBOTHBIX; pa3BUTHE ouoreorpaduu 1 MaJeoOHTOJIOTUH; pa3BUTHE CPAaBHUTEIBHON
aHaTOMMHU U SMOPUOJIOTHH; CO3/1aHUE KJIIETOYHON TEOPUH; 3BOIIOLIMOHHOE yueHue Jlamapka.
Teopus JlapBuHa 3aKkiro4aeTcss B TOM, 4YTO >KHMBBIE CYILECTBA HBOIIOLIUOHHUPYIOT IOJ
JeCTBUEM eCTeCTBEHHOro oTOopa. JlapBUH He ObLI MEPBBIM HBOJIOIMOHUCTOM, J0 3TOrO
JIOOU TOXE MUCAIH, YTO OAHM BMJIBI MOTYT IIpeBpamarbcs B apyrue. Bennmune JlapBuHa B
TOM, YTO OH IOHsUI, KaK 3TO IPOUCXOAUT: BO3HUKAIOT CIy4dailiHblEé M3MEHEHHUs, a IOTOM
€CTECTBEHHBIII OTOOp OCTaBJIsIET W3 HUX BBITOJHBIC, UTHOPUPYET HEUTpAIbHbIE U OTCEKAeT
BpPEIHBIE.

boprba 3a cymecTtBoBaHue; ¢ BpDKHMBaHHE U TIPEUMYILECTBEHHOE Pa3MHOXKEHHE
MPUCIIOCOOIEHHBIX - €CTECTBEHHBIH OTOOpP; ¢ EcTecTBeHHBIH OTOOp BEIET K JUBEPreHIUU
(pacxoX/IeHHI0) MPU3HAKOB U, B KOHEYHOM CYeTe, K BUJ000pa30BaHuI0.”

COBOKYNHOCTh MPHU3HAKOB, OTJIMYAIOUIMX JAaHHBIM BUJ OT Apyroro. Mopdonoruueckuii
KpuTepuid BuAa - OAMH u3 BaxkHedWmmx. [lom wmopdomornyeckum Kputepuem BUIa
ITIOHUMAIOT COBOKYIHOCTh BHEIIHUX IPHU3HAKOB opraHusma. Jloaroe BpeMsl 3TOT KpHUTEpUH
ObUI TJIABHBIM U J1aXKe €AMHCTBEHHbIM. C €ro MoMoIlblo JIETKO pa3ingarh BUbI, KOTOPbIE HE
SBJISIIOTCS OJIM3KUMH POJCTBEHHUKAMU

[TpucnocoOaeHHOCTh — pe3yabTaT AeHCTBUS (PaKkTOpoB IBOMIONNU. B pesynpTaTe necTBus
€CTECTBEHHOT0 O0TOOpa COXpaHsIOTCS 0CO0U C MOJIE3HBIMU  JUII MX IPOLBETAHUS
NpU3HAKAMU.  ODTU NPU3HAKUA O0YCIOBIMBAIOT XOpOIIylo, HO He aOCOJIOTHYIO
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB K T€M YCIIOBHSIM, B KOTOPBIX OHU JKUBYT.



39.

40.

41.

42.

43.

44,

[TprucnocoOIeHHOCTh K YCIOBUAM CPEIbl MOXKET OBITh BECbMa COBEPILICHHOH, YTO MOBBIIIACT
IIAHCBHI OPIaHU3MOB Ha BBDKMBAHHUE U OCTaBJICHHE OOJIBIIETO YUCIIA ITOTOMKOB.

KnaccnyeckuMm mpumepoM JABHXKYIIETO OTOOpA SIBISETCS HBOJIOIUS OKPAacKu y Oepe3oBoi
nsaeHubl. OKpacka KpbUIbeB 3ToW 0a00YKH MMUTHPYET OKPACKy MOKPBITOH JIHMIIaifHUKaMu
KOpBl JI€PEBBEB, HAa KOTOPBIX OHA IPOBOIUT CBETJIOE BpeMs CyTOK. OueBHIHO, Takas
IIOKPOBUTEIbCTBEHHAs] OKpacka c(hOpMHUpPOBAJIaCh 32 MHOTME IOKOJIEHUS NpEALIecTBYIOIIEH
9BOJIIOLIMH

Maxkpo3BOIIOIMSI- KPYIIHbBIE HBOJIIOLHMOHHBIE COOBITUS, MPUBOASIINE K 00pa30BaHUIO HOBBIX
OTpsII0B, KJIAcCOB, TUIIOB U LapcTB. BunoobpazoBaHue- 3TO paciueruieHue OHOJIIOrHYecKoro
BUJa Ha J1Ba U OoJjiee HOBBIX BHJA BCJIEJICTBHE MMKpPO3BOMIOLMU. Paznuuaror ase ¢Gopmbl
BUJ000pa3oBaHus: reorpauyeckoe M 53KOJOrMYecKoe. 3HAHHUA O MMKPO3BOJIOLMOHHBIX
nporeccax HeoOXOAMMBI JAJIsl pellleHUs 3aJad IO OXpaHe MPHUPOJbl M PalMOHAILHOIO
IIPUPOJOIOJIB30BaHUS.

Bbiensior Tpu OCHOBHBIX HAIpaBICHHUS 3BOJIIOLUU — apoMopdo3, HIHO0AJANTALMIO U
o0myto aereHepanuoo. Bece oHM BenyT K OHMOJIOTMYECKOMY IIporpeccy, T. €. HPOLBETaHUIO
BUJOB W Ooyiee KPYMHBIX TaKCOHOB, KOTJa TPYIIa YBEIWYMBACT CBOIO YHCICHHOCTh W
BHUJIOBOE pa3zHooOpa3sue, pacumpsieT apeail. buonornueckomy nporpeccy
IIPOTUBOIOCTABISAETCSI OMOJOTMYECKUIM perpecc, KOIjJa YUCIEHHOCTb, apean Buaa(oB), a
TaK)X€ KOJIMYECTBO BUJOB TAaKCOHA YMEHBIIAIOTCS B CIEJICTBUM HECIOCOOHOCTHU TIPYIIIIbI
MPHUCIIOCOOUTHCS K M3MEHSIOMIMMCSL YCIOBUSAM Cpenbl. Jpyrumu ciioBaMu, OMOJIOTHYECKUIA
perpecc MpoUCXOJUT, KOI/la UCTOPHUYECKOE pa3BUTHE TAaKCOHA HE HJET MO KaKoMy-IuOo u3
HaIlpaBJICHUI YBOJIIOLUN.

PacoBble paznuuus SBISAIOTCA PE3yJbTaTOM MPUCHOCOOJEHUS JIOAEH K ONpe/leleHHBIM
YCIIOBUSIM CYILIECTBOBAHMS, a TaKXe MCTOPUYECKOTO M OOIECTBEHHO-3KOHOMHYECKOIO
Pa3BUTHS YEJIIOBEUECKOTO OOIIeCTBA

Cpena o6uTaHUs — YacTh IPUPOIbI, OKPYKAIOLIast ’KUBbIE OPraHU3Mbl M OKA3bIBAIOIAS HA
HUX TIpsIMO€ WJIM KOCBEHHOE BO3JEHCTBHME, T.€. COBOKYMHOCTb OHOTHYECKHX U
abnoTnyeckux ycioBuil xu3HU. VX 4: HazeMHO-BO3yIlIHas, BOAHAs, MOYBEHHas, cpena

BHYTPU XKHUB OpPTraHU3MOB. OKOJIOTUUECKHE (I)aKTOpBI Cpeabl — ONPCACICHHBIC YCIOBUSA H
OJICMCHTBI CpCIbl, OKa3bIBAIOIHC cneumpnqecxoe BO3JCHCTBUE Ha KUBEIC OpraHu3MblI.
OKOJIOTUUECKHE (l)aKTOPBI JCTIATCA HA: — 6I/IOTI/I‘ICCKI/I6, — a0MOTHYECKHUE: —

¢usnueckue (Knumarndeckue ¢akTopbl: CIEKTp COJIHEYHBbIE JIyuel, OCBELIEHHOCTb,
TeMmIepaTypa TOBEPXHOCTHM 3€MJIM, BIAQXHOCTh BO3AyXa, OCAJIKHU, BETEp, JaBlICHHE
atMocdepsl. DnadorenHsle (MoUBEHHBIE) (PAKTOPHI: IJI0JJOPOJINE, XUM. COCTaB,
IPaBUMETPUYECKOE COCTOSIHHME, BIJIArOEMKOCTh, BO3IyXONPOHUIIAEMOCTb, TEMIIEPATYpa,
MEXaHWYECKUH COCTaB, IUIOTHOCTb. PakTOpbl BOJHOW Cpelbl. MPO3PavyHOCTh, CKOPOCTH
teuenus. Oporpadpudeckue: penbed, BbICOTa CKIOHA HAJl YPOBHEM MOPsI, KPYTHU3HA CKJIOHA,
AKCTO3UIHS (CeBep/ior).) — Xumudeckue (KUCIopo/I, COACpKAHUE COJICH, KECTKOCTb,
cOoCTaB OOMEHHBIX KaTHOHOB OOMEHHas BO3MOKHOCThH). [lo mepuonnyHOCTH NensTcs Ha: —
MEepUONYECKHE (perymsipHO TIOBTOPSTFOTCS) NIEpPBUYHEIE, BTOPUYHEIE,
HenepuoAnyeckue (BO3HUKAIOT HEOXKHJIAHHO), aHTPONOreHHbIE (BO3/JEHUCTBHE YeNOBEKa),
dakTopel  TUTaHWUSA ~ (KAQUeCTBO  NHINM,  KOJMYECTBO  MHUINM,  MAaKpPODJIEMEHTHI,
MHUKPOIJIEMEHTHI).

Hemeuxuii yuensrii-arpoxumuk 0. JIuOmMxX OTKpBUT Tak Ha3bIBaeMbli 3aKOH MHHUMYyMa,
COIJIACHO KOTOPOMY CaMoO€ CHJIBHOE€ BO3JCHCTBHE HAa OPraHU3M OKa3bIBaeT TOT (hakTop,
3Ha4eHHUEe KOTOpOro Hambosee OTKIOHWIOCh OT 30HBI onTuMyMma. Takoil ¢(akrop Moxer
OrpaHUYMBATH PACIPOCTPAHEHHE KMBBIX OPTaHU3MOB WJIM MPUBOJIUTH UX K rubemu. U3 -3a
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TOTO, YTO OH JIUMHUTHPYET (OTpaHUYMBACT) JKU3HENCATEIbHOCTh, €ro  HAa3bIBAIOT
JTUMHUTUPYIOIIUM (HaKTOPOM.

3akon TtonepantHocTH llendopna: «JIlumutupyrommm (HakTopoM HpPOIBETAaHUS OpraHU3Ma
MOKET OBITh KaK MHHMMYM, TaK U MAaKCUMYM 3KOJOTHUYECKOTO BJIHMSHHSA, IUATIA30H MEXIY
KOTOPBIMHU OIIpPEJENsieT CTEHECHb BBIHOCIMBOCTH (TOJEPAHTHOCTH) OpraHM3Ma K JaHHOMY
daxTopy». IlpumMep: HemepeHOCHMBIMH JUIS JKHBBIX OPraHU3MOB MOTYT OBITH HE TOJIBKO
HEJOCTaTOK (Ha 4To ykasbiBasl emié JImOux), HO W M3OBITOK TeIjia, CBETa W BOJBI. JIt0OoH
(baxTop, HAXOAIIMICS B M30BITKE WM HEIOCTAaTKE, MOXKET OIPaHWYMBATh POCT U PAa3BHTHE
OPTraHW3MOB U TTOMYJISIHHA

[Momynsiunst SIBASIETCS] YIEMEHTAPHOM CTPYKTYpO#l BHza, B (hopMe KOTOPOIl BUJ CyLIECTBYET
B mpupoge. OCHOBHBIMH  XapaKTePUCTUKaMH  TOMYJSUH  SBISIOTCS:  IUIOTHOCTb,
YHUCIIEHHOCTh, POXKIAEMOCTh, CMEPTHOCTh, BO3PACTHOM COCTaB, XapakTep pacIpe/eleHus B
npezaenax TEPPUTOPHU B TEMIT POCTa.

[TonoxxeHnne opraHM3Ma B NMHIIEBOH (Tpoduueckoit) menu. Kak Konm4ecTBO TpOpHUSCKHX
YPOBHEH, TaKk M HX CJOXHOCTh CO BPEMEHEM YBEIMYMBAIOTCS, WCKIIOYEHHE COCTABISIOT
NEPUOJNYECKHE MacCOBble BbIMHpaHusi. YpoBHU B Tpoduueckoil Lenu ecTb HECKOJIbKO
ypoBHei. [IumieBas 1memovyka HauMHAeTCs Ha ypoBHE | — Ha HEM HAXOAATCS MPOIYIECHTEHI,
TakMe Kak pacteHus. Ha ypoBHe 2 HaXoIsaTCS TpaBOSIAHBIC KHUBOTHBIC, KOTOPBIC IMUTAIOTCS
npoayneHtamu. [ImoTosiiHbIe )KMBOTHBIE HAaxXoIsATCs Ha ypoBHe 3. MHornma mumieBas memnb
3aKaHYMBAETCSl CBEPXXHUIIHUKAMHU, KOTOPBIE HAXOATCA HAa TPOYUIECKUX YPOBHSX 4 miH 5.
Coo0miecTBO — 3TO coluanbHas eIuHuIa (Tpymmna >KUBBIX CYIIECTB), B KOTOPOHM OHU
OOBETUHEHBI 10 TPHU3HAKYy HOPM, pEIUIHWH, LEHHOCTeH, poaa 3aHsATHH, OObIYacs,
STHUYECKOW TPUHAMISKHOCTH, TIOIUTUYECKAX B3IJIAIOB, YBICYEHUS, WICHTHYHOCTH.
Okocuctema (rped. oikos - KWIMILE) - €AUHBIA NPUPOIHBIM KOMILJIEKC, OOpa30BaHHBII
KUBBIMH OpraHM3MaMH M CpeIod WX OOWTAaHWs, HAXOIMIIMXCS B 3aKOHOMEpPHOU
B3aMMOCBSI3U JIpYI C JAPYroM U OOpa3yloIIMX cHUCTeMy. BBl MoXkeTe BCTpPeTUTh CHHOHHUM
MOHATHSI KOCHUCTEMA - OMoreoneHo3 (rped. bios - ku3Hb + geo - 3emua + koinos - oOrwif).
Crenyer pa3fensaTh OMOreoneHo3 U OUOIIEHO3.

JluHamuueckoe paBHOBecue Onochepsl — 3TO COCTOSHUE, ITPU KOTOPOM BCE KOMIIOHEHTHI U
nporecchl BHYTpU Onocdepsl HaXOAATCA B MOCTOSHHOM B3aUMOJIEMCTBUHM U IMOJIEP)KUBAIOT
YCTOMYMBOCTh M TapMOHMIO CHUCTEeMBl. s moaJep’kaHus TUHAMUYECKOIO PpaBHOBECHUS
HEOO0XO0AMMO  COONIOJIEHME MHOXECTBAa CIOXKHBIX  (aktopoB. OuMH U3 HHUX —
Ouosiornyeckoe pasHooOpaszue, KOTOpoe sBIIETCS OCHOBOM Ouocdepsl. PaznooOpasue
BUJIOB U MX B3aUMOJICHCTBUE UIPAIOT KITIOUEBYIO POJIb B MOIEPKAHUU 3TOTO PABHOBECHS.
CBoe yuenue o Ouochepe B.M. Bepnaackuii cucteMHo u3i10kuia B kHure «buocdepay,
COCTOSIIIYIO U3 JBYX uacTel: «buocdepa u xocMoc» u «O01aCTh KU3HU», OMYOIUKOBAaHHOMN
B 1926 roxny. Ilpogomxkenue y4eHHE MOJIYYHIO B KHUTE «XHMHYECKOE CTpoeHue ouochepsr
3emnny», u3ganHoe depe3 20 ser mocie cMepTH ydeHoro. B Hux Ouocdepa npeacraBieHa
KaK IIeJIOCTHAs CUCTEeMa, O0Jajarolias BCEMH €€ XapaKTepHBIMH KadecTBaMHu. (DYHKITHIO
VIIpaBJICHUS] CHCTEMOM OH OTaJl 5)KHBOMY BEIIECTBY.

Opnoit u3 Hambosee OCTPHIX HKOJIOTMYECKUX MpoOJeM B HACTOsIIEEe BpeMs sBIsSIETCA
3arps3HEHUE OKPYIKAroIIeH MPHUPOJHON Cpelbl OTXOJaMH TPOU3BOACTBA U MOTPEOICHUS U B
NEepBYI0 O4YepeAb OMACHBIMH OTXoAaMH. OTXOIbl SBISIOTCS HCTOYHHKOM 3arpsi3HEHUS
aTMOC(epHOTO BO3yXa, IMOA3EMHBIX M MOBEPXHOCTHBIX BOJ, TOYB M PACTHTENBHOCTH. Bce
OTXO/IbI OAPA3ACIAIOTCS HA OBITOBBIC M TPOMBIIUICHHBIE (TIPON3BOICTBEHHBIE).
AHTpONOTeHHOE BO3JEICTBHE HA MPHPOAY - OTO PE3YIbTaT JEATEIFHOCTH YEIIOBEKA,
OKa3aBIIMK BIUSHHE Ha OKpyXKalomyro cpeny. JlaHHoe  BO3IEHCTBHE  MOXKHO
KJaccu(UUUpoOBaTh CIEAYIOIIMM OOpa3oM: 3arps3HEHUE CpEeAbl ONACHBIMH OTXOJaMU;



IIYMOBOE BO3JCHCTBUE; OHOJOTMUYECKOE 3arps3HEHHE; BO3JACHCTBHE HIIEKTPOMATrHUTHBIX
IOJIEM W H3JIy4eHUH; BO3JACUCTBUE OPYXKHUS MacCOBOIO YHHUYTOXXEHUS, BO3JEHCTBHE
TEXHOTEHHBIX IKOJIOTHUECKUX KaTacTpod.

53. bakrepuanbuble 3a0oneBaHus denoBeka. K OakTepuanbHbIM 3a00JIEBaHUSM OTHOCSTCS:
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yyMa, Xollepa, cuOupcKas s3Ba, TyOepkysn€3, OOTynu3M, CTONOHSK, aHTMHA, MEHHUHTHT,
mudTepus, IU3EHTEpHsl, KOKIIONI, CKapjaThHA, TacTPUT, 53Ba JKEIyJKa M JTOT CIHUCOK
MOXXHO mpojoikarh emé u €me. bakrepuanbHble 3a0oneBanus pactenuit. K
OakTepuaibHBIM OTHOCATCA: THWUIM, OaKTepuaJdbHBIA pak, OaKkTepuanbHOE YBsJaHUE,
OaxTepuanbHas maTHUCTOCTh. ['HUnb. Ecnu Bam nBerouek oposena THUJIb, BBl 3TO 3aMETHUTE
[0 OMEPTBEBUIMM U pPa3MATYEHHBIM TKaHAM. OCOOEHHO OT 3TOro CTPaAalOT pPacTEHUs,
UMEIOIME MSCUCTBIH cTebellb WM JIUCThs. bakTepuss HauWHAaeT pa3MHOXAThCSA MPHU
M30BITOYHOM IIOJIUBE U TMEPEKOPME PACTEHHUs a30TUCTHIMU YyaoOpeHusMu. bakTtepuanbHOe
yBsIJITaHUE.

Camble pacmpocTpaHeHHbIE BUpycHbIe Oosne3HH K BHpycHbIM 00JIe3HSIM YeloBEKa OTHOCHT:
HaTypaJlbHYI0O M BETPSHYIO OCIly, KOpb, I'€pIiec, TPUIll, KPacHyXa, MOJUOMHUEIUT, TelaTUT
BupycHbiii, BWY. Berpsnas ocna - wuH(pekunoHHoe 3a0o0iieBaHME, NPOTEKAIOLIEE C
YMEPEHHBIMH OOIMMU SIBJICHUSIMH U ChIMbIO.

Ananranus 9eloBeKa K HOBOM JUISi HETO Cpele - CJIOXKHBIA COMHATHHO-OMOJIOTHYCCKHIMA
IpoIiecc, B OCHOBE KOTOPOTO JISKUT M3MEHEHHWE CHCTEM M (YHKIMIA OpraHuM3Ma, a TaKxKe
NpUBBIYHOTO ToBeAeHMs. [lom amanranueil dYeloBeka MOHUMAIOTCS MPUCIOCOOUTETHHBIC
peaKkIuyu ero OpraHu3Ma Ha H3MEHSIoUIMecs (akTopbl Cpeabl. AJanTanus MPOSBISETCS Ha
Pa3HbIX YPOBHSIX OpraHU3alluy )KUBOW MaTEpUU: OT MOJIEKYJISIPHOTO /10 OMOLIEHOTUYECKOTO.
JlucuunnmHa, u3ydaroniass BO3MOYKHOCTH HCIIOJIB30BAaHUS JKHMBBIX OpPraHU3MOB, HX CHCTEM
WUIY TPOAYKTOB MX JKU3HEAEATEIBHOCTH JUIA DPEIICHMS TEXHOJIOTMYECKHMX 3aJad, a TaKkKe
BO3MOYXHOCTH CO3/IaHUS KUBBIX OpPraHU3MOB C HEOOXOJMMBIMU CBOMCTBAMH METOJOM I€HHOU

HHXXCHCPUHN
CaMOCTOSITEILHON IMO3HaBaTeIbHOM ACATCIIBHOCTH, rpaxxIaHCKoro - O6H.[CCTBCHHOﬁ
ACATCIIBHOCTH, COLOHAJIbHO - pr,[[OBOfI ACATCIIBHOCTH, OBITOBOI ccbepe, KYJIBbTYPHO-

nocyroBoil  nestenbHOCTH. CyIIHOCTH  OMO3KOJIOTMYECKOIO  MOHUTOPHMHIA. JTOT  BUJA
MOHUTOpPUHIa pacCMaTpUBAEeTCAd Kak CUCTeMa HaOJIOJCHWH, OIIEHKM M TPOTHO3a JIIOOBIX
U3MEHEHMH B OHMOTe, BBI3BAaHHBIX (DAKTOpaMU aHTPONOTeHHOro mnpoucxoxaeHus (Penopos,
1975; bypaun, 1985 u np.). Ero 00bekTOM BBICTYHaeT OMOJIOTMYECKUE CUCTEMbI Pa3InYHbIX
YPOBHEHl OpraHuM3allid M HX pPEaKkIMM Ha BHEIIHME €CTECTBEHHBIE W AHTPOIOTEHHBIE
Bo3zelcTBUs. CyOKJIETOUHOMY YPOBHIO OpPraHM3allMid CHUCTEM COOTBETCTBYET T'€HETHUECKUI
MOHUTOPHUHT,  KJIETOYHOMY - OHOXMMHUYECKMH  MOHHUTOPUHI, OpPraHU3MEHHOMY -
(U3MONOTHYECKUIT MOHUTOPUHT, TMOMYJISLMOHHOMY M OWOIIEHOJIOTHYECKOMY YPOBHSM -
9KOJIOTMYECKU MOHUTOPUHT (B Y3KOM CMBICIIE 3TOTO TOHATHUSA).



