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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHON JUCIHUATLIIAHBI «BUOJIOT AS»

1.1. Heab 1 MeCTO TMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/JIbHOM MPOrpaMMbl

Heap aucuuniauubl «buosorus»: dbopMupoBaHue y CTYIEHTOB MPEICTABICHUS O
CTPYKTYpHO-(DYHKIIMOHAIBHONH OpraHU3allii JKUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI
MPUHSTHS PEUICHUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPO/IBI U B POU3BOICTBEHHBIX CUTYAIIHSIX.

3agaun:

1) chopMupoBaTh MOHUMaHUE CTPOCHHS, MHOTO00pa3us U 0OCOOEHHOCTEN KUBBIX CUCTEM
pPa3HOTO YPOBHS OpraHM3alliH, 3aKOHOMEPHOCTEH MPOTEeKaHHsS OMOJOTHYECKHX MPOILECCOB U
SBIICHUN B OKpYXKalolllel cpeze, IEIOCTHOW HaydyHOM KapTUHBI MHUpPA, B3aMMOCBSA3M W
B3alIMO3aBHCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHSI ONPEIEIISATh KHUBbIE OOBEKTHI B IPUPO/IE; MPOBOAUTH HAOIIOACHHUS 3a
HKOCHUCTEMAaMHU IS BBISBIICHHS €CTECTBEHHBIX M aHTPOTIOT€HHBIX U3MEHEHNUH, HHTEPIPETUPOBATD
pe3yNbTaThl HAOTIOICHHUIA,

3) copMHpOBATH HaBBIKH MIPOBE/ICHUS IPOCTEHIINX OMOJIOTUYECKHUX
OKCTIEPUMEHTAIBHBIX HCCIEOBAaHUN C COOJIOZEHHWEM TMpaBHJl O€30MacHOr0 oOpalmeHus ¢
00BEKTaMU U 000PYIOBaHHEM;

4) pa3BUTh yMEHHUS WHCIIONB30BaTh MH(GOPMAIMIO OHOJOTHYECKOTO XapakTepa H3
pa3IMYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHs TPOTHO3UPOBATH TIIOCIEACTBUS CBOEH JIESTEIBHOCTH IO
OTHOIICHHIO K OKPYXAIOIIeH cpesie, COOCTBEHHOMY 37I0POBBIO; 000CHOBBIBATH M COOJIIOIATH MEPHI
npoduIaKkTUKH 3a00JIeBaHUN.

6) copmMupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTHIKEHUN OHOIOTHYECKOW HAyKH U
TEXHOJIOTHI B MPAaKTUYECKOH NEATENbHOCTH YENOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOIOTHH.

O6meoOpa3oBaTenbHas IUCHUILIMHA «bUonOrusy sBIETCS 00sA3aTEIHPHOM YaCThIO
obmeobOpazoBarenbHoro mukiaa OIIOII-IT mo cmenmanpHOCcTH 44.02.02 «IIpenmonaBanue B
HaYaJbHBIX KJIaccax»

1.2 Ilnanupyempble pe3yibTaTbhl OCBOCHUSA IUCHUIINHBI:

JINYHOCTHBIE Pe3yJIbTATHI:

JInyHOCTHBIE PE3YNIBTATHI, B TOM UKCJIE B YaCTH:

2PANCOAHCKO20 60OCNUMAHUA:

— c(hOpPMHPOBAHHOCTh TPAXKMTAHCKON MO3MIMK OOydJaromerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBa;

— OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, YBa)K€HHUE 3aKOHA M
MIPaBOMNOPSJIKA;

— MPUHATHE TPAAUIMOHHBIX HAI[MOHAJIBHBIX, OOIIEYETIOBEYECKMX T'yMaHHCTUYECKUX U
JEMOKPATUYECKUX LEHHOCTEH;

— TOTOBHOCTH MPOTHUBOCTOATH WIEOJOTUH SKCTPEMHU3Ma, HAI[MOHATIN3Ma, KceHOo(oOuw,
JUCKPUMMHAIIUY TI0 COLMATIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIUOHAJILHBIM IIPU3HAKaM;

— TOTOBHOCTb BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECAX I'PakJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00IIE00pa30BaTEIbHON OpPraHU3alMH U JETCKO-IOHOIIECKUX
OpraHu3aIusX;



— YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMM HHCTUTYTaMHU B COOTBETCTBHUU C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

— TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH;

nampuomuuecko20 60CRUMAHUA:

— c(opMHpPOBAaHHOCTH POCCHICKOW TPaXKIAHCKOH HJIEHTUYHOCTH, TATPUOTH3MA,
YBa)KE€HUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTHU niepe PoauHoi, ropJoCTH 3a CBOM Kpaii,
cBOI0 PonuHy, CBOM S3BIK U KYJIBTYpY, MPOILIOE M HACTOSALIEE MHOTOHALMOHAIBHOIO HAapoaa
Poccumn;

— LEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIaM, HWCTOPUYECKOMY U
MPUPOAHOMY HACJEAUIO, MAMSATHUKAM, TPaauLUsaM HaponaoB Poccum, gocrmxenusm Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

— uaeiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIyXeHH0 u 3amute OrtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

0YX08HO-HPABCMEEHHO20 60CHUMAHUA:

— OCO3HAHME TYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOA;

— c(hopMHEpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS,

— CIIOCOOHOCTh  OIIGHMBATh CUTyallUI0 M T[PUHUMAaTh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

— OCO3HaHHe JUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYUBOTO Oy yILEro;

— OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTENSAM U (WIM) IPYyrUM YieHaM CEMbH,
CO3/IaHUIO0 CEMBbH HA OCHOBE OCO3HAHHOTO MPUHSTHUS LIEHHOCTEW CEMEMHOM )KU3HU B COOTBETCTBHH
¢ TpaauuusMu HapoaoB Poccuu;

ICMemuuecKo20 60CRUMAHUA:

— ACTETHYECKOE OTHOLICHHE K MUPY, BKIIIOYasi SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIIICHHU;

— CIIOCOOHOCTHh BOCHPHHHMMAThH PA3MYHBIE BHUJIBI MUCKYCCTBA, TPAIUIMH U TBOPUECTBO
CBOEro U APYIMX HAPOAOB, OIIYIIAaTh YMOIIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

— yOeXJIEHHOCTh B 3HAYMMOCTH JIJIs1 INYHOCTHU U OOIIECTBA OT€YECTBEHHOTO U MUPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

— TOTOBHOCTbH K CaMOBBIPQKEHHUIO B PAa3HBIX BHJIAX MCKYCCTBA, CTPEMIICHHE TMPOSBIIATH
Ka4yeCTBa TBOPYECKOMN JIMYHOCTH;

duszuuecxkozo eocnumanusn:

— chopMHupoBaHHOCTH 3J0pPOBOTO W 0Oe€30macHOro oOpasza >KU3HH, OTBETCTBEHHOTO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO;

— MOTpeOHOCTh B  (DM3WYECKOM  COBEPIICHCTBOBAHWHW, 3aHATUSAX  CIIOPTHUBHO-
03JI0pPOBUTEIILHOM JESTENIBHOCTHIO;

— aKTHBHOC HENPUATHE BPEIHBIX TPUBBIYEK M HWHBIX (OpPM TPUINHECHHS Bpeaa
(U3HYECKOMY U TICHXUYECKOMY 3]I0POBBIO;

mpyoo6020 60CRUMAaHUA:

— TOTOBHOCTb K TPYIy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

— TOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW M  COLMAIbHOM
HAIPaBIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSITENIbHO BBIMOJIHATH
TaKylo J1eITeJIbHOCTb;

— HHTEpeC K pa3InuHbIM chepaM mpodecCHOHABHOM e TEIbHOCTH, YMEHHE COBEPITIATh
OCO3HAHHEIN BBIOOp OyayIIei nmpodeccun U peaTn30BbIBaTh COOCTBEHHBIEC )KU3HCHHBIE TUIAHBI,

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCE
KU3HH;



9K0J102UYECKO20 6OCHUMAHUA:

— c(hopMHPOBAaHHOCTH JKOJIOTHYECKON KYIBTYPHl, MOHWUMAHHE BIIUSHUS COIUAIBHO-
HKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COIMAIBHON Cpejbl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIOTHUECKUX MPoOiIeMm;

— IUIAHMPOBAaHUE U OCYILECTBIICHHE JACHCTBUI B OKpYKarOUIEH Cpe/ie Ha OCHOBE 3HAHUS
1eseil yCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA;

— AKTUBHOE HENpUATHE NEHCTBUN, IPUHOCSIINUX Bpel OKpYXKaloLIEeH cpee;

— yYMEHHE  MPOTHO3UPOBATH  HEOJIATONMPUSTHBIE  DKOJIOTHYECKHUE  TOCIIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, TPEAOTBPALIATh UX;

— paclIMpeHue OMbITa ACSITENbHOCTH SKOJOTUUECKOW HAIIPaBIEHHOCTH;

UEHHOCIMU HAYYHO20 NO3HAHUA:

— c(hopMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH ¢  OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

— COBEpUICHCTBOBAHME SI3BIKOBOM M  YHTATENIbCKOM KYJIBTYphl KaK CpeACTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMH U ITO3HAHUS MUDA;

— OCO3HAHHME LIEHHOCTU HAYYHOU AESATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISATH TPOECKTHYIO
Y UCCJIEI0BATENbCKYIO ICSITEIbHOCTh UHIUBUIYAJIbHO U B TPYIIIIE.

MeTtanpeaMeTHbIe Pe3yabTAThI:

OBj1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

a) 6azoevle no2uuecKue 0elucmeus:

— CaMOCTOATEIBHO (OPMYJIHMPOBATh U aKTyaIM3UPOBATh MPOOJIEMyY, pacCMaTpUBaTh €€
BCECTOPOHHE;

— YCTAaHABIIMBAaTh CYIIECTBEHHBIM TPU3HAK WM OCHOBAaHUS IS CPaBHEHUS,
Kinaccuukanuu u 0000IICHUS;

— ONPEIENSTh e IeATETbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,

— BBIABJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAECMBIX SBJICHHSIX

— BHOCHUTH KOPPEKTHUBBI B JICITEIHLHOCTh, OIIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEIISIM,
OIICHMBATh PUCKH TIOCICICTBUN JICATEIbHOCTH,

— pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

0) bazoevie uccnedosamenvcKue Oelcmeus:

— BIAJCTh HaBBIKAMH Y4YCOHO-HMCCIICIOBATEIBCKOM M TPOCKTHOM JIeATEIBHOCTH,
HaBBIKAMH pa3peIIeHus MpooieMm;

— CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHPHOMY TIOMCKY METOJOB pEIICHUS
MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

— OBJIAJICHUE BUJIaMU JISATEITHHOCTH I10 MOJIYIEHUIO0 HOBOT'O 3HAHUS, €r0 HHTEPIIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3/IaHUN
Y4EOHBIX M COITUATBHBIX TPOSKTOB;

— (opmHpoBaHUE HAYYHOT'O THIIA MBIIUICHHS, BJaJCHHE HAyYHOW TEPMHUHOJOTHUEH,
KJIFOUE€BBIMH MTOHATUSIMH H METOJAMU;

— CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIC 33J]a4i B 00pa30BaTEIbHOMN JCSITEILHOCTH H
JKU3HEHHBIX CUTYaIUAX;

— BBISBISTh TPUYUHHO-CIICJICTBEHHBIC CBS3M WM aKTYaIM3UPOBATH 3aJ]ady, BBIIBUTATH
TUTIOTE3Y €€ PEIIeHUs, HAXOIUTh apTyMEHTHI JUIS JO0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,



— aHaJIM3UpOBaTh MOJYYCHHBIE B XOJ€ pEUICHHs 3aJaud pe3ylbTaTbl, KPUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

— JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIbIT;

— pa3palaTbhiBaTh IUIaH pEHICHUS TMpoOJeMbl C YyYETOM aHajiu3a HMMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

— OCYIIECTBJIATH IEJICHAIIPABJIICHHBIN IMOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JIEHCTBUS B
po(heCcCHOHATLHYIO CPELy;

— yMeTh [EPEeHOCUTh 3HAHUS B TMO3HABATEIbHYI0 M MPAKTUYECKYI0 00JacTu
KU3ZHEJEATENbHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

— BBIJIBUTATh HOBBIE UJEH, NPEJIaraTb OPUTrUHAIBHBIE TOJIXO0/IbI U PEIICHUS;

— CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOUINE aTbTEPHATUBHBIE PEIICHNUS;

8) paboma c ungopmayueii:

— BIAJCTh HAaBBIKAMH TIONy4YeHUS WHOOpPMAIUHA W3 HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbBHO ~ OCYILECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATHU3AIMI0 W HUHTEPIPETAIUIO
uH(pOpMaIIUU PA3INYHBIX BUIOB U (OPM MPECTaBICHUS;

— CO37aBaTh TEKCTHl B PA3IMYHBIX opMaTax ¢ ydeToM Ha3zHA4YeHHs WH(OOpMAIUU H
IEJIEBO ayTUTOPUH, BBIOMPAsT ONTHMAIEHYIO (POpPMY TIPEICTABICHUS W BH3yaTU3alliu;

— OIICHUBATh JJOCTOBEPHOCTH, JETUTUMHOCTh MH(POPMAIIH, €€ COOTBETCTBHE MPABOBBIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

— HCIIOJIB30BaTh CpeACTBA WH(MOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOepexeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30MaCHOCTH;

— BIAQJCTh HAaBBIKAMU PACIIO3HABAHWUS W 3alIUTHl WHQPOpPMAIUU, HH()OPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU A€CTBUSAMM:

a) oowenue:

— OCYUIECTBJIATh KOMMYHHKAIIMU BO BceX cdepax KU3HHU;

— pacrno3HaBaTh HeBepOallbHbIE CpelcTBa OOIICHHs, MOHUMATh 3HAUEHUE COIUAIbHBIX
3HAKOB, PACMO3HABATH MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIM U CMATYaTh KOH(MIUKTHI,

— BIIAJCTh Pa3TUYHBIMU CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBHS;

— apryMEHTHPOBAaHHO BECTH JMAJIOT, YMETh CMT4aTh KOH(JIUKTHBIE CUTYAIIHH;

— pa3BepHYTO U JIOTUYHO M3JIaraTh CBOI TOYKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

0) coemecmHasa 0esAmenabHOCHb:

— TMOHHMMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHANBUYaIbHON paOOTHI,

— BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JIEHCTBUHN C y4ETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)KJI0T0 4JieHa KOJUIEKTUBA;

— MPUHUMATh L€ COBMECTHOM NEeSATENIbHOCTH, OPTraHU30BBIBATH U KOOPAMHHUPOBATH
JEHCTBUS 110 €€ TOCTHKEHUIO: COCTaBIIATh IJIaH JEHCTBHM, paclpenesTh POIU ¢ Y4eTOM MHEHUIA
Y4aCTHUKOB, OOCYXKIaTh Pe3yJIbTaThl COBMECTHOU pabOTHI;

— OILICHMBATh KaueCTBO CBOEr0 BKJAJa W KaXJOro YYacCTHHUKA KOMAaHAbl B OOIIUM
pe3yNbTaT 1o pa3paboTaHHBIM KPUTECPHUSIM;

— mpejiaratb HOBbI€ IPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;



— KOOPJIMHHUPOBATh M BBINOJIHATH pabOTy B YCIOBHSIX pPEaJbHOT0, BUPTYAJIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

— OCYUIECTBJISITh NMO3UTUBHOE CTPATErMYECKOE IOBEICHHE B PA3JIUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUITMATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUSIMU:

a) camoopzanuzayus:

— CaMOCTOSTENBHO OCYHIECTBIISITh I03HABATEIBHYIO AESTEIbHOCTD, BBISBIISATH IPOOIIEMBI,
CTaBUTh U (GOPMYyIUPOBAaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTENbHON JAESITETLHOCTH U
JKU3HEHHBIX CUTYALUX;

— CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIICHHsS MpOoOJEMbl C YYETOM HMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTECHUH;

— J1aBaTh OLICHKY HOBBIM CHUTYalUsIM;

— pacumupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

— JenaTh OCO3HAaHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

— OIICHUBATh MPUOOPETEHHBIH OIBIT;

— cnocoOCTBOBaTh (OPMHUPOBAHMIO M TPOSBICHHUIO IIHUPOKOW SPYAUIUMU B Pa3HbBIX
00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIH YPOBEHB;

0) camokonmponb:

— JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

— BIAJCTh HaBBIKAMHU [103HABATENbHONW pe(dIeKCUM KaK OCO3HAHMSI COBEPIIAEMbIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;

— HCIIOJIB30BaTh MpHEMbI peIieKcru AJis OIIEHKU CUTYAIllH, BHIOOpa BEPHOTO PEIICHNUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

8) IMOUUOHANLHBLIL UHMETIIEKN, NPEONO1azarouWuil chopMUpoOBaHHOCHb:

— CaMOCO3HaHHMS, BKIIOYAIONIETO CHOCOOHOCTh TIOHMMAaTh CBOE 3MOIMOHAIBLHOE
COCTOSIHWE, BHUIETh HAIPABICHHUS PAa3BUTHS COOCTBEHHOH SMOLMOHAIBHON cdepbl, OBbITH
yYBEpEHHBIM B ce0e;

— CaMOperyjaupoBaHusi,  BKIIOYAIOUIETO  CaMOKOHTPOJb,  yYMEHUE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTpEMJIEHUE K JOCTHKEHUIO LENHU U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTb, YMEHUE AEHCTBOBATDH, UCXO/S U3 CBOUX BO3MOYKHOCTEN;

— SMIIATUH, BKJIIOYAONIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE APYTUX,
YYUTBIBaTh €r0 TPU OCYUIECTBICHMM KOMMYHHKAIMH, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

— COIMAJIbHBIX HAaBBIKOB, BKIJIIOYAIOIIUX CIOCOOHOCTh BBICTpPAWBAaTh OTHOIICHHS C
JIPYTUMHU JIOJBbMU, 3a00TUTHCS, IPOSIBIIATH MHTEPEC M pa3peliath KOH(IUKTHI,

2) npunamue ceosn u Opyzux arooei:

— TpUHUMATH ceOs, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

— I[pUHUMAaThb MOTHBBI W AapryMEHThl JApPYTHUX JIIOJEH INpU aHaJu3e pe3yJbTaToB
NeSITENIbHOCTH;

— TMpHU3HAaBaTh CBOE MPABO U MPABO APYTUX JIIOAEH Ha OIIHOKH;

— pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro 4eJI0BeKa.

IIpenmeTHbIe pe3yJibTaThI:



1) chopMUPOBaHHOCTH 3HAHHIA O MECTE M POJIU OWOJIOTHH B CUCTEME HAyYHOTO 3HAHWS;
(GyHKIIMOHAIBHOW TPaMOTHOCTH YeJIOBEKa ISl pEIICHUS )KU3HEHHBIX pooIiem;

2) chOopMUPOBAHHOCTH YMEHHUS PpacKphIBaThb COJAEP)KAHHE OCHOBOMOJATaIOIINX
OMOJIOTUYECKUX TEPMUHOB U MOHSATUH: )KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJ, TIOMYIIALINS,
JKOCHUCTEeMa, OHoleHo3, Onocdepa; MeTaboanu3M (0OMEH BEIIESCTB W IMpEBpaIllcHUE SHEPIHH),
romMeoctas (camoperynsius), OuocuHTe3 Oenka, CTPYKTYpHas OpTraHU3alMs KUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJISALUSA, CaMOBOCIPOU3BEACHHUE (PETPOIYKIHUs), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aIUS;

3) copMUPOBAaHHOCTH YMEHHS pACKpbIBaTh COJEP)KAHHE OCHOBOMOJATaloIInuX
OMOJOTHYECKUX TEOPHH U THIOTE3: KIETOYHOW, XPOMOCOMHOM, MYTaI[MOHHOH, SBOIOIIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEIOBEKa;

4) chopMHUPOBAHHOCTh YMEHUS PACKPHIBATH OCHOBOITOJIATAIOIINE OMOJIOTUIECKHIE 3aKOHBI
u 3akoHomepHoctu (I'. Mennens, T. Moprana, H.W. BaBunosa, 2. I'ekkensi, ®. Mromnepa, K.
Bapa), rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM;

5) mnpuoOpereHHe OMbITa TPUMEHEHUS OCHOBHBIX METOJIOB HAydyHOTO TIO3HAHWS,
UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOJICHUS W OIKCAHUS JKUBBIX CHUCTEM, MPOIECCOB U SIBIICHUI;
OpTaHH3AINH U MPOBEICHUS OUOJIOTUYECKOTO IKCIICPUMEHTA, BBIJIBUKCHHSI TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCICIYEeMBIMUA BEIIMYMHAMH, OOBSCHEHHS IOJIYUCHHBIX PE3YyJbTaTOB U
(GbopMyITUPOBAHUS BEIBOJIOB C MCIIOIH30BAHUEM HAYYHBIX MMOHSATHH, TCOPUH 1 3aKOHOB;

6) chopMHpPOBAaHHOCTH YMEHUS BBIJCIATH CYIICCTBCHHBIC MPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT © JYKAPHOT;, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHUJIOB,
OMOTEOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH MpPOIECCOB OOMEHA BEIIECTB M IPEBpPAIICHUS
SHEPruu B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO M HHEPreTHUECKOro OoOMeHa, XeMOCHHTE3a,
MUTO3a, Mei03a, OIIOJOTBOPEHUS, PA3BUTHUS M PA3MHOXKEHUS, WHAMBHIYATLHOTO Pa3BUTHUS
opranusma (OHTOTeHe3a), 0OphOBI 3a CYIIECTBOBAHNE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMsI,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie OOWTaHUs, BIMUSHHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPONOTEHHBIX HM3MEHEHUH B HKOCHCTEMax CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB U
npeBpalleHre SHepruu B buocdepe;

7) chOpMUPOBAHHOCTH YMEHHUS NPHUMEHATH IMOJIYUYEHHBIE 3HAHHUS U1l OODBICHEHUS
OMOJIOTHYECKHX MPOLIECCOB M SIBJICHUM, ISl MPUHATHUS MPAKTHUYECKUX PEIICHUN B MOBCEAHEBHON
YKU3HU C 1IeNIbI0 obecrieueHus: 6€30MacHOCTH CBOETO 37J0POBbS M 3JI0POBbsI OKPY>KAIOLIUX JIIOJIEH,
cOONIOACHHsT 3/I0pOBOTO 00pa3a >KU3HU, HOPM TPaMOTHOTO TOBEACHUS B OKpYKarolien
IPUPOJHOMN cpejie; NMOHMMaHUEe HEOOXOJUMOCTH HCIIOJIb30BAHMS JOCTH)KEHUH COBPEMEHHOM
OMOJIOTUH ¥ OMOTEXHOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIIOJIE30BAHNS;

8) chopMUPOBAaHHOCTH yMEHHUSI pemaTh OHOJOTMYECKHE 3aJaud, COCTaBIATH
TCHOTUITMYECKUE CXEMBl CKPCIIWBAHUS IS Pa3HBIX THUIIOB HACJICIOBAaHUS IPU3HAKOB Y
OpPTaHW3MOB, COCTABIIATH CXEMBI TIEPEHOCA BEIIECTB M SHEPTUU B DKOCHCTEMax (LIEMU MUTAHHUS,
MUIIEBBIC CETH);

9) chopmupoBaHHOCTH YMEHUI KPUTHYECKH OIEHUBATH WH(OPMAIIUIO OUOIIOTHYECKOTO
COJIepKaHMsl, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3UYHBIX HMCTOYHUKOB (CpelCcTBa
MaccoBoi WH(OpPMANHMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl); WHTEPIPETHPOBATh ITHUECKUE
ACTICKThI COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH, paCCMaTPUBATh
TII00ANTEHBIE SKOJIOTHYECKUE TIPOOJIEMBbI COBPEMEHHOCTH, (hOPMUPOBATH 110 OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

10) copmMuUpOBaHHOCTH YMEHHUH CO3/1aBaThb COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE
COOO0IIIeHUsI Ha OCHOBE OWOJIOTMYECKON HMH(pOpPMAIMU U3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN armapar OUOJIOTHH.



Conepxanne nuCHMIUIMHBI «bHoNOTHS» HANpaBlIeHO B TOM 4YHCIE Ha (OPMHPOBAHUE
CIICAYIOUINX 00WUX KOMNEmeHYUl:

=
s E
=3 ®opmy/IMpOBKa
E KOMIETeH I 3HaHusl, yMeHUsI
2
=
OK 01 | Beibupats CrocoObl | YMeHust:
pereHus 3aJa4 | pacro3HaBaTh 3aauy 12707011 npobaemy
npodecCHOHAIbHON B PO eCCHOHATHPHOM H/MJIA COITMATbHOM KOHTEKCTE
ACATCIBHOCTH aHaJIM3UPOBATh 3a1a4y u/umm npoOnemy
MPUMEHUTEIHHO U BBIJIEJSTH €€ COCTaBHbIE YaCTH
K pa3JIM9YHbIM KOHTCKCTaM OIpPEaENIATh dTalbl pEIICHUS 3a0a4u
BBISIBIIAIT M D(PQPEKTHBHO UCKaTh HH(OpMaIuio,
HEOOXOUMYIO JIUIS PEIICHUS 3a/1a4d W/WJIH TPOOIeMbI
COCTaBJIAThH IUJIaH JEUCTBUS
OTpeeINsATh HE0OXOUMbIE PECYPCHI
BIIAJIETh aKTyaJbHBIMU METOIaMH paboTHI
B ITpo(hecCHOoHANbHOM U CMEXHBIX chepax
peanu30BbIBATh COCTABJICHHBIN IJIaH
OLICHUBATbH PE3YJbTAT U MOCIEICTBUS CBOMX NEHCTBUI
(caMOCTOATENHEHO WM C IOMOIIBIO HACTABHHKA)
3HaHus:
aKTyaJIbHBIM TPO(PECCHOHAIBHBIA ¥ COIUATBHBIN
KOHTEKCT, B KOTOPOM MPUXOAUTCS pabOTaTh U KUTh
OCHOBHBIE€ HCTOYHUKH HH(DOpMAIMM U Pecypchbl
TUISL pelieHus 3a1a4y U npobiieM
B ITpo(hecCHOHATbEHOM /WU COLIMaTIbHOM KOHTEKCTE
QJITOPUTMBI BBITIOJTHEHUS pabot
B Ipo(hecCHOHAbHOMN M CMEXKHBIX 00JIaCTAX
METO/IbI paboThI B npogeccuoHaTbHON
1 CMEXHBIX chepax
CTPYKTYpY ILIaHa JUIsl pelieHus 3a1a4
MOPSAOK OIIEHKH pEe3ylbTaTOB pEIIeHUs 3aaady
poecCHOHALHOM eI TENPHOCTH
OK 02 | Ucnonb3oBath Ymenus:
COBpPEMEHHBIE CPEICTBA | OMPENEIATh 3aJ1a4u JJIS TOMCKa HHPOPMAITHH
TIOWCKa, aHaJIM3a | onpenesITh He0OXOMMbIE HCTOYHUKH HH(DOpMaIu
u HHTCPIIPCTAIIMH | TIIAaHUPOBATh IIPOIlECC IIOMCKA; CTPYKTYPHUPOBATH
uH(Oopmanuy, HOIy4aeMyI0 HHYOPMALHIO
u MH(POPMAMOHHbIE BBIJIEJIITH HanboJee 3HAYNMOE B InepeyHe
TEXHOJIOTUHU JJIA I/IH(bOpMaIH/H/I
BBIITOJTHEHUA 3a/1a4 | o1 eHMBAaTh MPAKTUYECKYI0 3HAYUMOCTH PE3yJIbTAaTOB
pohecCHOHATBLHOM OMCKA
ACATCIBHOCTH o(opMIIATH pe3yabTaThl MOUCKA, TPUMEHATH CPECTBA

UHQOPMAIIMOHHBIX ~ TEXHOJNOTMH  JUIS  peLICHHs
npodecCHOHATTBHBIX 3a/1a4
UCIIOJIb30BATh COBPEMEHHOE IpOrpaMMHOE

obecrieueHue




WCIIONb30BaTh  pa3MuHble  IU(POBBIE  CpeICcTBa
IUIsL pelIeHus: TpogecCHOHATBHBIX 3a1a4

3unanusa:

HOMGHKJIaTypa I/IH(i)OpMaIII/IOHHBIX HCTOYHHKOB,

IIPUMCHICMBIX B HpO(l)GCCHOHaHBHOﬁ JACATCIIbHOCTH

IPUEMBI CTPYKTYPUPOBaHUS HH(OpMAIHH

dopmar  odopMIEHHS ~ pe3yNbTaToOB  IIOHMCKa
uHpOopManuy, COBPEMEHHBIE CpencTBa
U ycTpoiicTBa HH(pOpPMATH3ALNU

MOpPALOK  MX  NIPUMEHEHUA U [IPOrpaMMHOE

obOecnieueHne B MPO(ECCHOHANBHON J1eATENbHOCTH
B TOM YHCJIE C HCIIOIH30BAHUEM IU(PPOBBIX CPEJICTB

OK 03 | [InanupoBaTh Ymenus:
U pean30BBIBAThL | OMPEAENATh aKTYyaJlbHOCTh ~HOPMAaTHBHO-IIPABOBOI
cOoOCTBEHHOE JOKYMEHTAIMH B TPO(ECCHOHAIbHON AEATENbHOCTH
npogeccuoHaIbHOe MPUMEHSITh COBPEMEHHYIO Hay4YHYIO
U JINYHOCTHOC pa3BUTHE, | TpOoeCCHOHATHHYIO TEPMHUHOIOTHIO
OpeANPUHUMATCIIBCKYIO onpenenarTb u BEICTpanBaTh TPaCKTOPUU
ACATECIILHOCTD po(heCCHOHATTLHOTO PAa3BUTHS M caM000Opa30BaHuUs
B po(ECCHOHANBHON | BLISBIATH JOCTOMHCTBA U HEIOCTATKH KOMMEPYECKOU
cepe, UCIIOJIB30BAaTh | pjen
3HAHHWS O  TPAaBOBOW H MPE3CHTOBAaTh HJEH OTKPBITHA COOCTBEHHOTO Jeja
()UHAHCOBOM TPAMOTHOCTH | B mpod)eCCHOHAIBHOM IEATEIHOCTH; O(OPMIATH
B PA3IMYHBIX >KU3HEHHBIX | Gu3Hec-IUIaH
CUTyaluiaxX pacCUUTHIBATL pa3Mepbl BBILIAT 110 IMPOLEHTHBIM
CTaBKaM KpEeJIUTOBAHUS
OIpeNIeNIATh MHBECTUIIMOHHYIO IPHUBIIEKATEIBHOCTh
KOMMEPYECKUX 1591 (71
B paMKax NpodeccHOHaIbHOM AesITeIbHOCTH
MIPE3EHTOBATh OU3HEC-HUJICIO
OIpeIeNIATh UCTOUHUKU (PMHAHCUPOBAHUS
3Hanus:
COJZIep’)KaHUEe  aKTyaJlbHOW  HOPMAaTHUBHO-IIPABOBOM
JOKYMEHTAIM!
COBpEMEHHasi  HaydyHas U  HIpodeccuoHaIbHas
TEPMHUHOJIOTUS
BO3MOYKHbBIE TPaeKTOPUHU npogecCuoHaIbHOIO
pa3BUTHS U caMO00Opa30BaHus
OCHOBBI IpeIIPUHUMATEIbCKON JEeSITEIbHOCTH
OCHOBBI (PMHAHCOBOM I'PAMOTHOCTH
npaBujIa pa3padoTKy OM3HEC-TINIAHOB
MOPSA0K BBICTPAWBaHUs PE3EHTALUU
KpeIuTHBbIE 0AaHKOBCKHE MPOAYKTHI
OK 04 | OddexTuBHO YMeHusi:
B3aMMOJIEICTBOBATH OpraHU30BbIBAThH padoty KOJUIEKTUBA
U paboTaTh | ¥ KOMaH/IbI
B KOJIJICKTHBE | B3aUMOJICHICTBOBaTh C  KOJJIETAMH, PYKOBOJCTBOM,
A KOMaHZE KJIMEHTaMH B X0J1€ PO(eCCHOHATbHOM IS TENFHOCTH

3Hanuda:

TICUXOJIOTHUYCCKHUE OCHOBBI JACATCIIBHOCTH KOJIJICKTHBA,
MICUXOJIOTHYECKHE OCOOEHHOCTH JINYHOCTH




OCHOBBI HpO@KTHOfI ACATCIIBHOCTH

OK 05 | OcymiecTBisTh YCTHYIO | YMeHMuSsI:
u IUCBMEHHYIO | TPAMOTHO H3J1araTh CBOM MBICIA U O(QOPMIISATH
KOMMYHUKAIUIO JOKYMEHTBl 10  TpPO(pECCHOHATBHOW  TEMaTHKe
Ha roCyZJapCTBEHHOM | Ha roCyJJapCTBEHHOM A3BIKE, IIPOSIBIIATH
A3BIKE Poccuiickoii | TonepaHTHOCTH B paboueM KOJIEKTHBE
®degepauu ¢ y4eTOM | 3HAHUSA:
0COOEHHOCTEM 0CcOOEHHOCTH COIMATIBHOTO M KYJIbTYPHOTO KOHTEKCTA
CONMaIbHOTO IIpaBuia oopMeHUs JTOKYMEHTOB
1 KyJIbTYPHOTO KOHTCKCTA | i IOCTPOEHMSI YCTHBIX COOOIEHHM
OK 06 | [IposiBIATE  TpaxkIaHCKO- | YMeHHs:
NaTPUOTUYECKYIO ONMMCHIBATh 3HAYMMOCTh CBOEH CHEIUATbHOCTH
MIO3UILINIO, MIPUMEHSATD CTaHJaPThI AHTUKOPPYILHOHHOTO
JEMOHCTPHUPOBATH MTOBEJICHUS
OCO3HAHHOE MOBEACHUEC | Zyauuda:
Ha OCHOBC TPAMUIHMOHHBIX | CYIIHOCTh T'PAXKJAHCKO-NMATPUOTUYECKON TO3UIIHH,
00IIEYEeIIOBEYECKHX 00111€4eI0BEUECKUX [IEHHOCTEH
LICHHOCTEH], 3HAYUMOCTh npodeCCuOHATBHON JIeITETLHOCTH
B TOM HHCIC C YYCTOM | o cnenualbHOCTH
rapMOHH3aIHU CTaHJapThl AHTUKOPPYILUOHHOTO MOBEJACHUSA
MCKHAIMOHAIbHBIX Y TIOCJIE/ICTBUSL €T0 HapyIIEHHUS
51 MEXPEJINTUO3HBIX
OTHOLLIEHUW,  TNPUMEHSTh
CTaHJAPThI
AHTUKOPPYMIIMOHHOIO
NIOBEJCHUS
OK 07 | ConeiicTBoBaTh YMenus:
COXPaHEHMIO OKPYKaIOLIEH | cOOJII0IaTh HOPMBI DKOJIOTHYECKOH O€30MacHOCTH
Cpcabl, OnpeaciIATh HaIpaBJICHUS pecypcocOepexeHust
pecypcocOepexeHHIo, B paMKax  mpodecCHOHAIbHOW  JAeATeIbHOCTH
HPUMEHSTh 3HAHUA | 10  CHEIUAJIBHOCTH, OCYLIECTBISITH  paboTy ¢
00 M3MCHEHUM KIMMATa, | COOMIOAEHUEM MIPUHLUIIOB OepexKIIMBOTO
IPUHUUIIEL  OEPEXIMBOTIO | MPOM3BOJCTBA
IPOXU3BOJZICTBA, OpraHU30BBIBATh MPO(PECCHOHAIBHYIO ACATEIHHOCTD
5hdeKTHBHO JEHCTBOBATH | ¢ y4yeTOM 3HAHMII 00 M3MEHEHHH KIMMATHYECKHX
B YPE3BBIYANHBIX | yCIIOBUII PETMOHA
CUTYalHAX 3Hanus:
MpaBHJIa SKOJOTHYECKON 0€30MacHOCTH MpPU BEeIEHUU
poecCHOHABHOMN eI TENbHOCTH
OCHOBHBIE pecypchl, 3a/1eMICTBOBaHHBIE
B IpO(heCCHOHATLHOMN I TETbHOCTH
MyTH 00eCNeYeHUsl pecypcocOepereHus
MPUHIIMITBI OEPEXKITUBOTO MPON3BOACTBA
OCHOBHBIC HAIPABJIICHUS M3MEHEHHs KIMMATHYECKUX
YCJIOBHI peruoHa
IIK 1.2. | Opranu3oBbiBaTh MpoOLECC | YMEHUS:

o0ydeHus: 00yJaroIuxcs B
COOTBETCTBUU C
CaHMTAapHBIMH HOPMaMH U
npaBUIaMU

WCIIOJIb30BATh PA3INIHBIE CPEICTBA, METOIBI B (HOPMBI
OpraHm3aIyy y4eOHOU NeATeTbHOCTH, 00YyJaromuXCs
Ha YypoKax C Y4YeTOM OCOOCHHOCTEH y4eOHOro
mpeaMeTa, BO3pacTa M YPOBHS IOATOTOBICHHOCTH
00yJaronuxcs;




HCIIOJIb30BAaTh COBPEMCHHBLIC BO3MOKXHOCTH LII/I(l)pOBOﬁ

o0pa3oBaTeTbHON cpenbl npu peanu3aiuu
00pa3oBaTEeNbHBIX TPOTPaMM HAYaJIbHOTO OOMIEero
o0pa3zoBaHMS;

3HaHun:

COBPCMCHHLIC O6paSOBaT€J'II>HI>Ie TEXHOJIOTMH, B TOM
YHuCJIIC I/IH(l)OpMaIJ;I/IOHHO- KOMMYHUKAIIUOHHBIC,

COBpPEMEHHBbIE 00pa3oBaTENIbHbIE TEXHOJIOTHH, B TOM
qriciie THPOPMAITMOHHO- KOMMYHHUKAI[MOHHBIE

[IK 2.2. | Peanu3oBbIiBaTh YMmenus:
IPOrpaMMbl  BHCYPOYHOM | MPUMEHSTh  pa3jiMyHbie  METOABI U (hopMBI
JeSATETbHOCTH B | opraHu3allid BHEYPOUHOH pabOoTHI, BHIOMpaATh HX C
COOTBETCTBUU C | yueToM BO3PAaCTHBIX u VHJVBUTyaJIbHBIX
CaHUTAapHBIMM HOPMaMH M | 0COOEHHOCTEH 00yJarOIITHXCS
MPABUIIAMU. 3uanus:

TEOPETUYECKUE OCHOBBI OMOJIOTUHU

IIK 3.1 | IIpoektupoBarb U | YMeHus:

peaan30BbIBATh HaxOJUTh IIEHHOCTHBIA aCMEKT y4eOHOro 3HaHUA U

COBPEMEHHEIE IIPOrpaMMBI
BOCIIMTAHUSA Ha OCHOBC
[IEHHOCTHOTO COJICP KAHHUS
00pazoBaTeNbHOTO
nporiecca

uHpopManuy, oOecreynBaTh €ro IOHUMaHue |
nepekruBaHue  OOyYarOIIMMHUCS  TPOEKTUPOBAHUE
CUTYyallui M COOBITHI, pa3BUBAIOIINX dMOIMOHAIBHO-
IIEHHOCTHYIO cepy peOeHKa;

OpraHu30BbIBaTh JETCKUN JOCYT, BOBJIEKATh JIETEH B
pa3IM4HbIC BUEI 00ILIIECTBEHHO-TIOJIE3HON
NEATETBHOCTH M JIETCKUE TBOPUYECKUE 0ObETUHEHHS

3Hanud:

TCOPECTUYCCKHUEC OCHOBLI Oouogoruu




2. CTPYKTYPA Y COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOMN TUCIIUILINHBI

«BUOJIOI'US»

2.1. TpynoeMKoOCTb OCBOEHUS M CIIANJINHbBI

Buna yueOHoii padoTnl

Oo0vem ¢ uacax

O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl U CIIUTLIHHBI 72
BT. U..
OcHoBHoOE conepxxaHue 60
BT. 4.:

30
TeopeTuieckoe oOydeHue
MpakTHYeCKue 3aHATUS (M3 HHUX NPOPEeCcCHOHATBHO-OPUECHTHPOBAHHOE 30/10
coJiepkanue — B (hopMe MPaKTUIECKON TTOJITOTOBKH)
IIpomeskyTouHas arTecTauus (IK3aMeH) 12




2.2. ConepxaHue QIMCUMILIAHBI

O0BeM 4acoB

HaumenoBanue Coneprxanne yueOHOTO MaTepraia (0OCHOBHOE M MPo(eCcCHOHATBLHO-OPUEHTUPOBAHHOE), TA0OpATOPHBIC
pa3esioB U TeM U IPAaKTUUYECKUE 3aHATUS, IPUKIIAJHOW MOAYIIb (TIPU HAITMYUK) Teop. | \npaxr
1 2 3
Pa3pea 1. Knerka — cTpyKTYpHO-()YHKIMOHAJILHAS ¢IMHHUIA ;KUBOT'0 12 6
Tema 1.1. Teopernueckoe oOyueHue: 2
buonorus kak HayKa. |CoppemeHHBIC OTPACIH OHONOTMYECKHX 3HaHHL. CBs3b OHOJIOTHH C APYTHMH HAayKaMH: OHOXHMIS,
OOmiast XapaKTepPUCTHKA |Guodusnka, GHOHNMKa, reHoreorpadus i ap. Poib H MecTo GHONOrHH B OPMUPOBAHHUN COBPEMEHHOI
KH3HH HAay4yHOM KapTHHBI MHpa. YPOBHM OpraHu3aiuu >kuBod marepuu. OOmias XapakTepUCTHKa >KU3HHU,
CBOMCTBA KUBBIX CUCTEM. XUMUYECKUN COCTaB KIJIETOK
Tema 1.2. TeopeTtnueckoe oOyueHue: 2
CrpykTypHO- Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE MON0XKEHUS COBPEMEHHON
(byHKIHOHATIBHAS KJIETOYHOM Teopuu. THUIBI KJIETOYHOM OpraHM3aluu: I[POKAPHOTHUECKUH U 3YyKapUOTUYECKHM.
OpraHu3alys KIETOK OZHOKJIETOUHBIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue NpOKapuOTUYECKOW KieTkH. CTpoeHue
syKapuoTHueckom kietku. Hexkiierounbie popmbl )xu3HU (BUpPYChI, OakTeprodarn)
JlaGopaTopHblie 3aHITHS: 2
[IproGpereHue onpiTa MPUMEHEHHUS] TEXHUKH MUKPOCKOIHMPOBAHMS IIPU BBINOJIHEHUN JIAOOPATOPHBIX
pabor:
Jlaboparopnast
Jlaboparopnast pabora «CtpoeHHE KIETKH (pacTEHUs, KUBOTHBIC, TPUObI) U KJIECTOUYHBIC BKIIFOUCHHS
(kpaxMai, KapOTUHOUbI, XJIOPOILJIACThI, XPOMOILIACTHI)»
[ToaroroBka MHKpompenapaToB, HaOJIIOJEHNUE ¢ IIOMOLIbI0 MUKPOCKOIA, BBISIBJICHUE PA3IMUMi MEXKIY
M3y4yaeMbIMU 00beKTaMH, (HOPMYIHMPOBAHKE BHIBOIOB
[IpakTHyeckue 3aHATHUS: 2
Bupycusle u OakrtepuanbHble 3aboneBanus. OOLIMe NPUHIMIBI HCIOJNb30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OCOOEHHOCTH NpUMEHEHHs aHTUOMOTHKOB. IlpencraBieHue YCTHBIX COOOIIEHUH ¢
IIpe3eHTalMEN, TOATOTOBIEHHBIX 10 IEPEYHIO UCTOYHUKOB, PEKOMEHIOBaHHBIX IIPEINOIaBaTEIEM
Teoperudeckoe o0y4eHue: 2




Tema 1.3. CtpykTypHO-

Xpomocomuass Tteopuss T. Moprana. CrpoeHue XpoMOcOoM. XpOMOCOMHBIM Habop KIETOK,

(byHKIHOHATIbHBIE TOMOJIOTHYHBIE ¥ HETOMOJOIMYHBIE XPOMOCOMBI, TallJIOWAHBIN U IUIUIONIHBIA HaOop. HykienHoBble
(bakTopsl kuciaotsl: JIHK, PHK Haxoxnenue B kieTke, X cTpoeHue U GyHKIHUU. MaTpruHbIe IPOLECCHI B KIIETKE:
HACJIEICTBEHHOCTHU peruKanys, 6MocuHTe3 6enka, penapanus. I'eHeTuuecKkuii Koz U ero cBoicTaa
[IpakTuueckue 3aHATH:
Pemenue 3anau Ha onpeiesieHue MOCIe0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIy4ae
W3MEHEHUS MOCIe0BaTebHOCTH HYyKIeoTua0B JJHK
Tewma 1.4. Teoperuueckoe obydeHue:
Obmen  BemectB U | [loHsTtue MeTa0ONMM3M. ACCUMWIISALIUS U AUCCUMUIISALMS — JIBE CTOPOHBI MeTaboiau3ma. Tumnbl oOMeHa

MIpeBpalIeHHEe SHEPIUU
B KJIETKE

BEIIECTB: aBTOTPO(HBIA H TEeTepoTpodHBIA, a’dpoOHBIH W aHa’poOHBIA. [lmacThueckuii OOMEH.
dorocuHTe3. XEMOCUHTE3

Tema 1.5. XusueHHsblit
OUKI KIETKH. Muros.
Meiio3

TCOpCTI/I‘ICCKOC O6y‘{CHI/ICI

Kinerounsiii uuki, ero nepuoasl. MHUTO3, €ro cTaiuv M NPOUCXOJAIIUE Ipolecchl. buonornueckoe
3HaueHue wmuTo3a. Meio3 u ero craauu. lloBemenne xpomocoM B Mmeio3e. Kpoccunrosep.
buosornueckuit cMbIca Mero3a

KonTponbnas padora

MonekynsapHbId YpOBEHb OpraHU3aluy KUBOTO

Paznen 2. Ctpoenue u (yHKIMH OpPraHu3zMa

Tema 2.1. Ctpoenue | Teoperrnueckoe oOyueHue:

opranusma MHoOrokiaeToynble OpraHu3Mbl. B3auMoCBsI3b OpPraHOB M CHUCTEMbl OpPraHOB B MHOI'OKJIETOUHOM
opranusme. ['omMeocTas opranusma u ero nojJiepxaHue B PoLEcce )KU3HEAEATEIbHOCTU

Tema 2.2. TeopeTtnueckoe o0yueHue:

@opmbl  pasmMHOXKeHHs | DopMbl  pa3MHOXKEHHUS OpraHu3MoB. becrmonoe u monoBoe pa3MHOXKeHHe. Buasl Oecronoro

OpPraHU3MOB pasMHOeHud. [lonoBoe pasmHoxeHue. ['ameroreHes y XHUBOTHbIX. (CIEpMaToOreHe3 M OOICHES.
CrpoeHne nonoBbIX Ki1eToK. OmionoTBopeHue

Tewma 2.3. TeopeTtnueckoe o0yueHue:

Onrorene3  pacrteHuid, | UHaMBUIyabHOE Pa3BUTHE OPraHM3MOB. IMOpHOreHe3 U ero crajuu. [10cTIMOpHOHAIBHBINA TIEPHO/I.

JKHUBOTHBIX U YCJIOBCKaA

Cragun nmocTAMOpPHOHATIBHOTO Pa3BUTHS Y JKMBOTHBIX M 4yejoBeka. lIpsmoe u HempsMoe pa3BUTHE.
buonorndeckoe crapenue u cMepTb. OHTOr€HE3 pacTEeHUM

TeopeTtuueckoe o0yueHue:




Tema 24.
3aKOHOMEPHOCTH
HacleI0BaHUs

OcCHOBHBIC IIOHSTHS T'C€HCTUKH. 3aKOHOMepHOCTI/I O6p330BaHI/I$I rameT. 3akoHbl . Menpens
(MOHOFI/I6pI/I,Z[HOC 151 HOJ'II/IFI/I6pI/II[HOC CerH_II/IBaHI/IC). BzaumogeiicTBHE T'eHOB

HpaKTI/I‘ICCKI/IC 3aHATUA:

Pemenue 3a1a4d Ha onpeiesieHuEe BEPOSITHOCTA BO3SHUKHOBEHUS HACIEACTBEHHBIX MPU3HAKOB IIPU MOHO-
, IU-, TIOMUTUOPUIHOM W aHAIM3UPYIOIIEM CKPEIIMBAaHUHU, COCTABJICHUE TEHOTUIIMYECKHX CXEM
CKpEIIMBaHUS

Tema 2.5. CueruieHHoe

Teopertuueckoe o0yueHue:

HACJIEIOBAHUE 3akonbl T. Moprana. CreruieHHOE HaclieIOBaHHE T'€HOB, HapylleHHWe clerieHus. HacnenoBanue
MIPU3HAKOB MIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM
[IpakTuueckue 3aHATH:
Pemenne 3agady Ha omnpezeleHUE BEPOSTHOCTH BO3HUKHOBEHMS HACIIEIACTBEHHBIX IIPU3HAKOB IIPU
CLICTUIEHHOM HAaCJIEI0BAaHUH, COCTABICHUE TEHOTUIIMUYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. | Teopernueckoe oOyUeHHE:
3aKOHOMEPHOCTH M3MeHunBOCTh NPU3HAKOB. BHIbl M3MEHUYMBOCTU: HACJEACTBEHHAsT M HEHACIIEICTBEHHasA. 3aKOH
U3MEHYHUBOCTHU TOMOJIOTMYECKUX PSAAOB B HaciencTBeHHoW m3MeHunBoctu (H.M. BasumiioB). MyranumonHast Teopust

W3MEHYMBOCTHU. BUibl MyTanuii 1 IpuYMHbI KX BO3HUKHOBeHUs. KapuoTui yenoseka. HaciencrBeHHble
3a00J1€BaHUs YeJIOBEKA. | €eHHbIE M XPOMOCOMHBIE OOJIE3HH UeJOBEKa. bole3HW ¢ HaClIeCTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYCHHE MEIUIMHCKON TEHETUKH B TMPEAOTBPAIICHUH U JICUCHUU
FeHEeTUYeCKHX 3a00JIeBaHMI YeIoBeKa

[IpakTrueckue 3aHATHS:

Pemenne 3amad Ha OmpeACIICHUEC TUIIa MYTalHWH IIpU TMEpCAadc HACICACTBCHHBIX IIPHU3HAKOB,
COCTaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIHBAHUA

KonrtponbHas pabora

Crtpoenue u pyHKIIUM OpraHu3Ma

Pazgen 3. Teopus sBontonuu

Tema 3.1. MHcropus
3BOJIOLMOHHOTO
YUEHUS.
MukposBonronus

TCOpCTI/I‘ICCKOC O6y‘{CHI/ICI

[Tepoie sBomronnonnbie konuenuuu (K.b. Jlamapk, XK.JI. broddon). DBomonuonnas teopus Y.
HapsuHa. CHHTETHYECKAsl TEOPHUS IBOJIIOLIMU U €€ OCHOBHBIE TIOJIOKEHUS.

MukposBomtonuda. Ilomynsnus kak dsaeMeHTapHas €IWHMIA HBOJIOLUU. ['€HEeTHYeCKHe OCHOBBI
ABOJIIOLIMU. DJEeMEHTapHble (aKTOpbl 3BOJOLMU. EcTrecTBeHHBIH OTOOp — HampaBisitOIIMKA (DaKTop
sBoIOLIMU. BuooOpa3oBanne Kak pe3ysibTaT MUKPOIBOIIOLUHI




Tema 3.2. | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe 2
Maxkpo3Bontonusi. Makpospomtonust. Popmbl U OCHOBHBIE HampanieHuss Makposomtorun (A.H. Cesepuos). Ilyru
BozHukHOBEHKE U | TOCTHXKEHUs buosoruueckoro nporpecca. Coxpanenue 6mopasHooOpasus Ha 3emiie.
pasBUTHE JKM3HM Ha | ['MmoTe3bl M TEOpUM BO3HHUKHOBEHHUs KU3HMU Ha 3emiie. [losBieHHE NEpBBIX KIETOK M MX 3BOJIOLUA.
3emiie IIpokapuorsl M dykapuoThl. IIpoMCXOXIE€HHME MHOIOKJIETOUYHBIX OpraHu3MOB. Bo3HUKHOBeHuHE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. | Teopernueckoe oOydeHue:
[Ipoucxoxnenue AHTponosiorus — Hayka o 4enoBeke. CucreMaTudeckoe MojoxeHue yenoBeka. CXOACTBO U OTIMYMS
YesioBeKa — | 4enoBeKa C )KUBOTHbIMU. OCHOBHBIE CTaIUU aHTPOIIOT'€HE3a. DBOJIOLIHS COBPEMEHHOTO YeIOBEKa.
aHTPOIIOTeHE3 YenoBeueckne pacbl M HUX €IUHCTBO. Bpemss u NyTH pacceleHus 4eloBeKa IO IUIaHETe.
[IpucnocoOaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSAM CPEbl
Pazpnen 4. Dkonorus 12
Tema 4.1. | Teopernueckoe 0OyUeHHE:
DKOJI0rH4ecKue Cpenpl OOMTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, BHYTPHOPraHU3MEHHAs.
(Gakroppl M cpenbl | DU3HKO-XUMHUYECKUE OCOOCHHOCTH Cpell OOUTAaHUsl OpraHu3MoB. IIpHCHOCOOJICHHS OPraHU3MOB K
KHU3HU KHU3HM B pa3HbIX cpenax. [loHsrtue skomormyeckoro ¢akropa. Kiaccudpukanus 3KOIOrMYECKUX
¢axTopos. IIpaBuno munumyma tO. JInbuxa. 3akon TonepantHoct B. lllendopna
Tema 4.2. Iomynsuus, | TeopeTrnueckoe oOyueHue:
coo0111ecTBa, DKoJjoruyeckas XxapakTepuCcTHKa BHUJA W TMOMYJISLIUU. DKOJOTHYEcKas HUIIA BUAA. DKOJIOIMUECKHE
HKOCHCTEMBI XapakTepucTuku nonyisuuu. CoodiiecTBa U 3KocHcTeMbl. bruoneHos u ero crpykrypa. CBsi3u Mex1y
opranusmMamu B OuoneHo3e. CTpyKTypHbl€ KOMIIOHEHTBbI SKOCHUCTEMbI: IPOAYLUEHTbI, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUH B 3kocucreMe. Tpoduueckrue ypoBHI
IIpodeccuonanbHO-0OpHEHTHPOBAHHOE CO/IEPKAHNE 2

TpO(I)I/ILICCKI/IC OcnMu W CCTH. OcHOBHBIC IIOKa3zaTeId »SKOCHCTEMBI. buomacca wu mpoayKOus.
OKOJIOTUYECKHE ImUupaMuJbl YUCCII, OuoMacchl OHCPI'UH. HpaBI/IJ'IO IMUpaMuJibl SHCPTHUH.

Pemenue MMPAaKTUKO-OPUCHTHPOBAHHBIX PACUCTHLIX 3aJaHuil 1O NEpCHOCY BCHICCTBA U SHCPIUU B
9KOCHUCTEMAX C COCTABJICHHUC TpO(I)I/IIICCKI/IX Lernei u nupamMuzg Omomaccel u OHCPIrun

Tema 4.3. Buocdepa -
riio0anpHas
DKOJIOTHUYECKAs] CUCTEMA

TCOpCTI/I‘ICCKOC O6y‘{CHI/ICI

buocdepa — xuBasg oOomnouka 3emnu. PasButue mnpencraBieHuit o Ouocdepe B Tpymax B.U.
Bepnaackoro. O6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JKuBoe BeriecTBo Ouocdepsl U ero PyHKINH.




3aKOHOMEPHOCTH cyiiecTBOBaHUs Ouocdepbl. OcodeHHOCTH OUOChEphl Kak rIo0albHON SKOCUCTEMBI.
Jlunamuueckoe paBHOBecue B Ouochepe. KpyroBopoThl BemeCTB M OHOT€OXMMHYECKHE ITHKIIBI.
['mobanpHBIE YKOIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH

Tema 4.4. Buusanue
AHTPOTIOTEHHBIX
(dhakTopoB Ha Orochepy

TCOpCTI/I‘ICCKOC O6y‘{CHI/ICI

AHTpOTIOTeHHBIE BO3CHCTBUSI Ha Onocdepy. 3arps3HeHHs] Kak BHJI aHTPOIIOT€HHOTO BO3JICHCTBHIL.
AHTpornoreHHsle BO3JeHCTBUS Ha aTMmochepy. BosnelictBus Ha ruzapocdepy. BosgpeiictBus Ha
mutochepy. AHTpONOreHHbIe BO3JCHCTBUS HAa OMOTHYECKHE COOOIIeCTBa. YTIIyOJEHHO H3Yy4aroTcs
OTXO/IbI, CBSA3aHHBIC C ONPEIEIIEHHON Tpodeccueit/cnennuaibHOCTHIO

[IpakTrueckue 3aHATHS:

HpaKTI/I‘IGCKOG 3aHATUC «OTXOI[I)I IMPOMU3BOACTBA»

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE

[TpakTuueckoe 3anatue «OTX0Ibl Mpou3BoACTBa». Ha ocHOBe (enepanbHOro KiaccuGUKAIMOHHOTO
Karajora OTXOJOB OMNPENENATh KIJIACC OMAaCHOCTU OTXOJIOB; arperaTHOE COCTOSHUE M (PU3HMYECKYIO
dbopMy OTX0II0B, OOpa3yromuxcsi Ha paboyeM MecTe / Ha HJTamax MPOU3BOJCTBA, CBSI3aHHBIE C
ornpeaeneHHoi nmpodeccreit/crnenuatbHOCThIO

Tema 4.5. Buusanue
COLIMAJILHO-
HKOJIOTUUYECKUX

(hakTOpOB Ha 370pOBbHE
YeJIoBeKa

Teopetuueckoe o0yueHue:

310poBBE U €ro cocTapisitonue. MakTopsl, MOJOKUTEIBPHO U OTPUIIATEIHLHO BIHSIONIME HA OPTaHU3M
yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JIEUCTBHIM Ha 3J0POBHE YeJIOBEKa (DJIECKTPOMArHUTHBIC OIS,
OBITOBasE XUMHS, N30BITOUYHBIE IITyMBI, paAHaIus U T.11.). AJlanTalyus opraHu3Ma 4esioBeka K ¢akropam
OKpyKatomen cpensl. [IpuHIMnel popMupoBanHus 370poBbecOeperammero mnopeaeHus. dusndeckas
AKTUBHOCTb U 3JI0POBbE. BHOXHUMUYECKHE aCIIEKThI pALIMOHATIBHOIO MUTaHUS

JlaGopaTopHblie 3aHITHS:

JlaGopatopHast paboTa Ha BbIOOD:

JlaGopatopnas paborta «YMcTBeHHas: paboTOCIOCOOHOCTHY

OBnazieHHe METO/JaMHu OIIpeNesIeHUs] MOKa3aTeslell YMCTBEHHOH paboTocrnocoOHOCTH, OOBsICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB U (POPMYJIMPOBAHUE BBIBOJIOB (IMCHbMEHHO) C MCIOJB30BAaHMEM Hay4HBIX
MIOHATUM, TECOPUN U 3aKOHOB

JlaGopatopnass pabora «BiusHue aOuoTnyeckux (aKkTOpOB Ha UeJIOBEKa (HU3KHE M BBICOKHE
TeMIIepaTyphl)»




I/I3yquHe MCXAaHU3MOB aJalTalluid OpraHu3Ma 4YCJIOBCKA K HHU3KHM MU BBICOKUM TCMIICPATYpaM H
00BsICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB U (I)OpMYJ'II/IpOBaHI/IC BBIBOIOB (HI/ICBMCHHO) C HUCIIO0JIb30BaAHUECM
Hay4YHBbIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

IIpogeccnonaIbHO-OPHEHTUPOBAHHOE COAEPKAHUE 2
B kadecTtBe TpUITEpOB CHUXAIOMIMX PabOTOCIOCOOHOCTh HCIOJB30BaTh YCIIOBUS OCYILECTBICHUS
npodeccuoHabHOM IeATENIbHOCTH: 11IyM, TEMIIEpaTypa, Gpu3nueckas Harpy3Ka u T.J.
KonTponbnas padora Teopernueckue aCeKThl S3KOJIOTUU 2
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE COJlep:KaHMe (COAEepKaHUE TPUKIIATHOTO MOYJIs)
Pa3gen 5. buonorus B :xu3HU 2 2
Tema 5.1. | Teoperuueckoe conepx aHue: 2
buorexHnonoruu B | bruoTexHonorus kak Hayka ¥ Mpou3BoaAcTBO. OCHOBHBIE HANpaBJIEHUSI COBPEMEHHON OMOTEXHOJIOTHUU.
KHU3HU KaX10Ir0 Mertoabl 6uotexHonorud. OObEKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX M TEHETHYECKHX
sKcnepuMeHToB. [IpaBuia moumcka M aHanu3a OMOIKOJOTHYECKOM HHGOpMAlMU U3 Pa3IMYHBIX
UCTOYHHUKOB (Hay4yHas M yueOHO-HayuyHas JHMTepaTypa, CpeICTBa MaccoBOW HH(OpPMALUHU, CETb
WuTepHer u apyrue)
IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/leP:KAHNE 2
Keiicbl Ha aHanu3 MH(OpPMAaLKMKU O HAYYHBIX JOCTHIKEHUSAX B OOJACTH I'€HETHYECKHUX TEXHOJIOTH,
KJICTOYHOM WH)XCHEPUHU, THUILIEBBIX OMOTEXHOJIOTHM. 3aluTa Keica: MpeACTaBICHHE Pe3yJbTaTOB
pelIeHns KecoB (BBICTYIUIEHUE C MPE3eHTaluei )
[Ipomexxyrounas 12
aTTecranus o | DK3aMeH
JOUCLIUILINHE
Bceero: 30 30+12




3. YCJIOBUS PEAJIM3AIIIA OBIHEOBPASOBATEJIBHOFI JUCHUITIIUH
«BUJIOT US»

3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

JJ1si peaiu3anuu NporpaMMal JMCHUIIMHBI PeAyCMOTpPeH kabuHeT «bronorumy,
OCHAIICHHBI 000pyJIOBaHWEM: MeOenb, T0CKa, MeJ, HAISIHbIE TOCOOWs (KOMIUICKTHI
y4eOHBIX TaONHWI, IUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOYUYEHHs: KOMIIBIOTED C
YCTPOHCTBAMH BOCIIPOM3BEJICHUS 3BYKa, NPUHTEP, MYJIbTHMEIHA-TIPOCKTOP C SKPAHOM,
YKa3Ka-Mpe3eHTep UIsl Ipe3eHTalui.

CpenctBa 00y4eHUs:: MUKPOCKOIIBI, CEKYHJIOMEp, TOHOMETp, JIabopaTopHas mocyzia
(poOupKH, TOACTABKY JIJIsl IPOOUPOK, MUHIETHI, IIECOK, CTYIKH C IIECTUKAMH, TTPSIMETHBIC U
MTOKPOBHBIE CTEKJIA, CTCKJISTHHBIC MMaJ0YKH, IPErapoBaIbHbIC UTJIbI, (MIBTPOBAIBHAS Oymara
(canderkn), crakaHbl) TUIEPTOHUYECKUI pacTBOp XJopuaa Hatpusi, 3%-HBI pacTBOp
MEPOKCH/Ia BOJIOPO/IA, PACTBOP HoJla B HOAMCTOM KaJHMH, TIUIIEPHH, KIYOHH KapTO(es, JIUCT
AJI0/IeW KaHAJCKOM, IJI0J pSOWHBI OOBIKHOBEHHOW (psOMHBI MJIM TOMAaTa), JIYK perYaThii,
pa3Be/ICHHBIC B BOJIE IPOXKIKH);

3.2. UnopmannonHoe odecnevyeHne peajasu3amum NporpamMmmbl

3.2.1. OcHoBHOE U3aHHNE

KoncrantuaoB B.M. buonorus (ay1s npodeccuii 1 crienualbHOCTeH TEXHHYECKOTO H
€CTECTBEHHO-HAyYHOTO Tpodriieid): A cpemaHero npodeccuoHanbHOro oopasopanus B.M.
KoncrantunoB. — M3narenbCckuii HEHTP «AKkageMus», 2024r.



4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHON JUCIHUIIJINHBI «BUOJIOT USI»

Tekylmuii KOHTPOJb TMPOBOJAUTCS IMPENOJABATENIEM B MPOLECCE MNPOBEACHUSA
MPAKTUYCCKUX 3aH$ITI/II71, MPOBCPOYHBIX W KOHTPOJBHBIX pa60T, OLCHKW HWHAWBHUAYAJIbHBIX
MPOEKTOB, MOKIaMoB U T.. OOy4eHne mo ydeOHOoU aucuuruinae «bronorusy 3aBepiiaeTcs
9K3aMEHOM

Pe3zynomamor 06yuenus Dopmbl U MemoOvl KOHMPONA U OYEHKU Pe3yTbmamos 00yyeHus
Jluunocmuvie —  BBINOJIHEHUE VHIUBULYAJIbHBIX u TPYNIOBBIX
pe3ynomamabl HCCIIE0BATENIbCKUX IPOEKTOB

—  BBINIOJIHEHUE IIPaKTUKO-OPUEHTUPOBAHHBIX 3a1aHUI

podecCHOHATLHOM HAIIPABICHHOCTH

— ONHMCaHHWE CUTYyaluh

— cobecenoBanue

— poJjeBas urpa

— moptdoNHo, THEBHUK YYacTHS B COIMAIBHO 3HAYUMON W
podecCHOHATbHOM IeATEeIbHOCTH

Memanpeomemmvie —  BBINIOJIHEHHE UHIUBUAYaTbHBIX u IPYIIOBBIX
pesyibmamol HCCIIEIOBATEIBCKUX MTPOCKTOB
— CeMHHap
— 3KCH€pTHa$I OIICHKA BBIIIOJITHCHUA CaMOCTOSITeJ’II)HOf/'I pa6OTI>I
— cobecegoBanne

— poieBas urpa
—  OIIEHKa aHAJIUTUYECKOU paboThl ¢ HHPOpMAIUEH, TEKCTOM

— nyOJIuMYHOE BBICTYIUIEHHE Ha KOH(EepeHIuH, CeMUHape

— MPaKTUKOOPUEHTHUPOBAHHBIC 3a/laHUs HHTETPUPOBAHHOTO

XapakTepa
IIpeomemmnule — IpakThdeckas padora;
pe3yabvmamol —  KOHTpOJIbHas paboTa;

—  YCTHBIHN ompoc;

— cooOmeHue / JOKJIA] ydalerocss ¢ JIeMOHCTpaluei
pe3yabTaTOB HAOJIIOACHUIA;

— ydYacTHe B JUCKYCCHH I10 PEHICHHUIO MPOOJIEMHOT0 BOIIPOCa;
— JIOKJIQJI 10 JINTEPATYPHBIM UCTOYHHKAM;

— COCTaBJICHHE MOJCIILHON CXEMBI OTBETa Ha IMOCTABIICHHBIM
BOIIPOC;

— peuieHue reorpauuecKux 3aaad;

— TECTOBBIC 3aJIaHUS;

— JHJIAKTUYECKUE KapTOUKH;

—  KOJUIEKTHUBHOE 3aIl0JHEHHE 0000IIaroIei TaOInIIbL,

— «CKOPOCTHOU OTBET» (OJIUII-OTBET);

— aHAUTUYeCKas paboTa ¢ nHpOpMaIHed, TEKCTOM;

Obuwue komnemenyuu — DKCIIepTHOE HAOJIOICHHE 3a IS TEIIbHOCThIO Ha Y 3;

— OICHMBAHHME BBIMIOJHEHUS WHIWBUAYAJIBHBIX W TPYIIOBBIX
3aJJaHUM;

— TNHCHMEHHBIE pabOTHI MPOOIEMHOTO XapakTepa




IIpogheccuonanvhnuvle
KOMnemenyuu

— TPaKTUKOOPHEHTHPOBAHHBIE
Xapakrepa

3aJaHusA

HUHTCTPHUPOBAHHOT'O




IIpunoxenne 1
Konmponvno-ouenounwie cpeocmea

Konmponvno-ouenounsie cpedcmea ons nposedenus 6X00HoU OUAZHOCMUKU

1 Bapuanr.

Yacrtb A. Bvioepume 00un eepuulii omeem:
Al. Haubosiee TOYHO y3HaTh, KaK BIMSIOT pa3HbIC yCIOBUS Ha MPOPACTAHHE CEMSH

Pa3HBIX PAaCTEHU, MOKHO METOJIOM:
1) HaOmromeHUs
2) MoaenupoBaHUS
3) omnucaHus

4) »sKcnepuMeHTa
A2. Kakas Hayka U3y4aeT UCKOIaeMble OCTaTKU BBIMEPIINX OPraHU3MOB?

1) cucremaruka
2) TaJCOHTOJOTHS
3) reHeTuka
4) »MOpuoIOTHS
A3. Ilonmyxunkas cpena KJIEeTKH, B KOTOPOM PacloI0KeHO AP0, — 3TO
1) Bakyousb
2) uuroriazMa
3) nm3ocoma
4) »sHOIUIa3MaTHYECKas CETh

A4. TTpokapHOTHI — 3TO OPTraHU3MBI,

1) KOTOpBIE HE UMEIOT KJIETOYHOTO CTPOCHUS
2) cocTosIue U3 OIMHAKOBBIX KJIETOK, He 00pa3yloIIuX TKaHEeil
3) cocTosiue U3 pa3HbIX KIETOK, COAECPKAIINX OJHO UM HECKOJIBKO sIep

4) KJIETKH KOTOPBIX HE UMEIOT O(POPMIIEHHOTO siipa

AS5. Bbrmarogapsi KakoMy TpOIIECCY MOXXHO HaOJI0AaTh MHOrooOpasue mopoj cobax?

< il Yy

1) ©opwbOe ¢ HeOIArONPHUATHBIMU YCIOBUSMHU BHEITHEH Cpe/Ibl

2) ecTecTBEHHOMY OTOOpY

3) HUCKyCCTBEHHOMY OTOOPY



4) BHYTPHBHUIOBOU O0pHOE

A6. YkaxuTe, Kako U3 OPraHW3MOB IIPONYIIEH B LIENIU UTAHUSA: ... — Kapachb — OKyHb —
LaIJIs.

1) Bomopocib

2) wmanék neckaps
3) JUYMHKA CTPEKO3bI
4) ynurtka

A7. VI3yuute rpaduK 3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKIMH B )KHBOM OPTaHU3ME OT
Temrepatypsl (IO  OCH X OTJIO)KeHa Temmeparypa opranuzma (B °C), a 1o

OCU ) — OTHOCUTEJIBHAs ~ CKOPOCTb ~ XMMHYECKOHM  peakuuu (B yCI. en.).
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Kakoe u3 HWKeNnpuBeAEHHBIX ONHMCAHUMN HanboJee TOYHO XapaKTepU3yeT MAaHHYIO
3aBHCHMOCTh B yKa3aHHOM JAMana3oHe temreparyp? CKOpOCTb XMMHUYECKOM peakiuu B
YKUBOM OpPraHU3MeE C IOBBIICHUEM TEMIIEPATYPBI

1) Ha BceM MPOTSHKEHUU MEAJIEHHO PacTET

PE3KO CHMUKACTCA, NOCTUTAsd CBOCTO MHUHHUMAJIBHOI'O 3HAYCHHA, IMOCJIC YEro peE3KO

2) N
pacTér

paCTéT, JoCTurasgd CBOCTO MAKCHUMAJIBHOI'O 3HAUYCHHA, IIOCJIIC YCro Ha4YWHaCT

3)
CIIYCKaTbCA

4) mIaBHO KOJIEOJETCS OKOJIO CPEIHUX TTOKa3aTeseu

Yacrs B:

B1.BcraBere B TekcT «IHK» mpomymieHHble TepMUHBI U3 MPEAJIOKEHHOTO IEPEUHs,
UCHONb3Yys Ul 3TOro Hu(ppoBble 0003HAUYEHUS. 3aNMIIUTE B TEKCT LUMPBI BHIOPAHHBIX
OTBETOB, a 3aTeM IOJIYYMBUIYIOCS TOCIEAOBAaTENbHOCTh IHU(p (IO TEKCTy) BIUIINTE B
NPUBEAEHHYIO HUXKE TaOIuUILy.

JAHK

Monekyna JIHK — Guomnonmmep, MOHOMEpaMHu KOTOPOTO CITyXKaT (A). B cocras
MOHOMEpa BXOJIAT OCTaTOK dbocdopHoit KHCIIOTBI, MSATUYTIIEPOTHBIH
caxap — (b) 1 a3zoTHcTOE OCHOBaHME. A30THCTBIX OCHOBAHMH BCEIrO YEThIpE:
aJIcHUH, TYaHUH, [IATO3UH 1 (B). Bonpmas gyacts JIHK cocpenorouena B spe,
a HeOOoJbIITNE €€ KOJIMUECTBA HAXOASITCS B MUTOXOHIPUSIX U D).

INEPEYEHb TEPMHWHOB:
1) pubo3a

2) aMHMHOKHCJIOTa



3) pubocoma

4) ypanun

5) wnyxneorun

6) ne3okcupubo3a
7) nmactuma

8) TumuH

B2.Kakue nonoxeHus: XapakTepu3yloT M0JO0BOE pa3MHOXKEHHE KUBOTHBIX? BriOepure Tpu
BEPHBIX OTBETA U3 LIECTU U 3alULINTE B TAOIUILYy HUGPBI, O] KOTOPBIMUA OHU YKa3aHBI.

1) B pa3sMHOXXEHHH, KaK IPABUJIO, YIaCTBYIOT 0COOU Pa3HBIX MOJIOB

2) TaMmeThl CoIepIKaT TarIOUIHBIN HAbOp XPOMOCOM

3) rameTsl 00pa3yroTCs MyTéM OOBIYHOTO JICTICHUS HAJIBOE

4) TeHOTHII TOTOMKA SBIISAETCS KOMUEH reHOTUIIAa OJTHOTO U3 POAUTENEH

5) npu pa3sMHOKEHUU MOSABISAIOTCA 0COOM, UIEHTUUHbBIE MATEPUHCKOMY OpPraHu3My
6) reHOTHI MOTOMKa OOBETUHSIET FT€HETHUECKYIO HH(POPMAIINI0 000UX poIuTeNen

B3.YcTaHoBUTE COOTBETCTBUE MEXKTY TPU3HAKOM M IIPOIIECCOM, JUIsI KOTOPOTO 3TOT MPU3HAK
xapaktepeH. [y 3TOro K KaKJIOMy 3JIEMEHTY TEepBOTrO CTOJONa MoJ0EpHTe MO3HMIHUI0 W3
BTOpOrO cToNOna. Brinmmre B Tabnuity udpbl BHIOPAaHHBIX OTBETOB.

HOPU3HAK HPOHECC
A) mnpoucxoauT B KJIETKax c 1) dorocunres
XJIOpOIUIacTaMu

2) JpIXaHHue
b) npoucxoauT BO BCcex KIIETKax

B) mnpoucxoauT NOCTOSHHO: THEM U HOYBIO

I') npoucxoaur C HUCIOJIL30BAaHUEM
CBETOBOM DHEPrun

J) B pesynbrare OpraHUYeCKHE BEIIECTBA
pacxoayrorcs

E) B pe3ynbTare opraHHuYecKHe BEIIECTBA
o0Opa3yroTcs

B4.YcTaHOBUTE COOTBETCTBHE MEXIy NMpuMepoM M (Gopmoil OOpbOBI 3a CylIeCTBOBaHHE,
KOTOPYIO 3TOT MPHUMEp WILIIOCTPUPYET: K KKIOMY 3JIEMEHTY MEepBOro cToslia noadepure
COOTBETCTBYIOIIHUI JIEMEHT U3 BTOPOTO CTOJIONA.

INPUMEP ®OPMA BOPLEDBI 3A
CYIIECTBOBAHME
A) TmoenaHue MypAT HIyKaMHu 1) BHyTpUBHIOBas
b) wMansapuiinblil IIa3MOU I 2) MexBHJIOBas
MapasuTHPYET

B OpraHu3Me 4CJI0BCKa



B) orcyrctBue  3aiinieB B Jjecy
COKpaII[aeT YUCIEHHOCTD JIUC

I') cocHel, pacTymue B COCHOBOM JIECY,
HMMEIOT TOHKHUE U JJINHHBIE CTBOJIBI

JI) camplii CHJIBHBIM BOJIK CTAaHOBUTCS
BOKaKOM B CTae

E) wucnonp3oBaHue  OJHUM  BUJOM

Ipyroro
B KaQueCTBE MUIIH

B5.YcTaHOBUTE COOTBETCTBUE MEXKTY IPUMEPOM H (DAKTOPOM CpPeIIbl, KOTOPBIN 3TOT IPUMED
WITIOCTPUPYET: K KaXJIOMYy 3JIEMEHTY MEepBOro CTOJIONA MOAOGEpUTE COOTBETCTBYIOLIMM
AJIEMEHT U3 BTOPOTO CTOIOIIA.

IHPUMEP DAKTOP CPEJbI
A) XHMHYECKHH COCTaB BOJbI 1) Ouormyeckmit
B) pasnooOpasue PaCTUTENBHOTO 2) abuoTH4ecKui

TJTAaHKTOHA
B) BiaxxHOCTBH BO3/YyXa

I') knyOeHbKOBBIE OaKTepUU Ha KOPHAX
ropoxa

) CcKopoCTh TE€UEHUS BOJIBI B PEKE

E) depomonsr, BBIJICIISIEMBIC
HaCEKOMBIMHU

Yacts C.
C1. MUTOXOHAPHUHU U XJIOPOIIJIACTBI

MHUTOXOHAPUM U XJOPOIUIACTHI — HauboJIee KpyImHble OpraHou bl KineTku. OHU UMEIOT CBOM
cooctBennbsle Monekynbl JIHK, crmocoOHBI HE3aBHCMMO OT siipa KJIETKA K OMOCHHTE3Y U
JIENIEHUI0. DTU OPTraHOU B TPEOOPA3YIOT BHENIHIOK SHEPTUIO B BUBI, KOTOPHIE MOTYT OBITh
HCIOJIb30BaHBI JJIs1 )KU3HEESTEIbHOCTH KIETOK U LIEJIOCTHBIX OPraHU3MOB.

OnnuncoBuAHbe N0 (GOpMe MUTOXOHIPUHU XapaKTepHbl s BceX 3ykapuoT. Hapyxnas
MeMmMOpaHa y HHMX TIJajgkas, a BHYTpEHHss oOpasyer ckimaiakud. Ha memOpaHax CKIIamok
pacrionaratotcsi MHOrouucieHHble (pepmenTsl. OCHOBHas (YHKIHMS MHUTOXOHIPHUN — CHHTE3
YHHUBEPCAJIBHOIO HCTOYHHMKA HHepruu — ATdD —B mporecce OKUCIEHUS OpPraHUYECKHX
BEIIECTB.

XJOpOMIaCThl, B OTJINYME OT MUTOXOHAPUH, IPUCYTCTBYIOT TOJIBKO B PACTUTEIbHBIX KIETKAX,
HO BCTPEYAIOTCS U y HEKOTOPBIX MPOCTEHUIINX, HAapUMep, y 3e€y€HOH 3BrieHsl. C 3TUMHU
OpraHOMJaMHM CBS3aH Ipolecc (POTOCUHTE3A, 3aKII0YAIOIIUICS B TPe0Opa3oBaHUH CBETOBOU
SHEPIMHM B OHHEPIUI0 XMUMHUYECKMX CBsi3ed MOJeKyd IIoKo3bl. bmarojaps mporeccy
¢dorocuHTe3a B aTMoc(hepy MOCTOSHHO MOCTYNAET KUCIOPO/I.



X10pomIacTsl HECKOJIBKO KPYIHEE MHUTOXOHJpHHM. BHYTpHM MX MOYTH IIAPOBHIHOTO TeENa
MMEIOTCS MHOTOYMCIIEHHBIE MEMOpaHbI, Ha KOTOPBIX pacronaraiorcs (GpepmMeHTel. Tam xe

HAXO/UTCS MATMEHT XJIOPOGUILI, MPUIAIOIINHN TIIACTHIaM 3€TIEHBIH 1IBET.

I/ICHOHLSYH COACPIKAHUEC TCKCTA ((MI/ITOXOHI[pI/II/I H XJIOPOILIACTBD», OTBETHTC Ha CICAYIOIINC
BOIIPOCHI.

l)Hoquy MUTOXOHAPHUH HA3SBIBAIOT «QHCPICTHYCCKUMU CTAHIIHUAMMUN) KJIeTKu?

2) Kakue BerecTBa sSBISIOTCS KOHEYHBIMU B TIporiecce (hoTocuHTe3a?
3) B xakoMm opraHoujie KIeTKH nporekaet Gporocunrtes?

2 BapMAaHT.
Yactb A. Bolioepume 00un éepHnulii omeem:
Al. AKTUBHOE IPUMEHEHHUE YUYEHBIMU-0M0I0TaMi KOMIIBIOTEPA MO3BOJIUIIO HITUPOKO BHEIPUTH
B HAY4YHYIO JEATEILHOCTh METO/!

1) waGmroneHus
2) wu3MepeHus
3) skcnepuMeHTa
4) MonaenupoBaHUs
A2. 3aKkOHOMEpPHOCTHU NepeIaui HACIEICTBEHHBIX TPU3HAKOB U3y4aeT
1) reneruka
2) DHKOJIOTHS
3) aHTpomnoiorus
4) MoseKyspHas OHOJIOTHS
A3. Opranouj, Ha KOTOPOM HaXOAATCS pHOOCOMBI, — ATO
1) xjopomact
2) kJeTo4YHas MeMOpaHa
3) ammapat ['onbmaxu

4) »sHIOIUIa3MaTHYECKas CETh

A4. bakTepuun OTIUYAIOTCS OT OJHOKJIETOUHBIX 3€JEHBIX BOJOPOCIEH OTCYTCTBUEM
1) sapa
2) [UTOIIA3MBI
3) JKT'yTHUKOB
4) KIJIETOYHOM 000JIOUKHU

AS. YUTo OTHOCAT K pe3ynbTaTaM 3BOJIIOLMN?

1) wu30SALMIO0 OPTaHU3MOB
2) OoprOy 3a CyIIEeCTBOBaHUE MEXITYy OpraHH3MaMu

3) HacIeACTBEHHOCTh M U3MEHUHMBOCThH Y OPIraHU3MOB



4) oOpazoBaHHE HOBOTO BHA
A6. Kakas u3 npuBeI€HHBIX MTUIIEBBIX 1IETIEH COCTaBIeHa MPABUIHLHO?

1) scrpeb-nepenensiTHUK — ClIaBKa YEPHOIOJIOBKA — JINCTOPE3 — JIMCThA ay0a
2) craBKa YE€pHOI'0JIOBKA — JINCTOPE3 — JIMCThs Jy0a — sICTpeO-TepenensiTHUK
3) nucrope3 — JUCThS Ty0a — CllaBKa YEPHOTOJIOBKAa — SICTpeO-NepenensaiTHUK
4) nucThs 1y0a — TUCTOPE3 — CIIAaBKAa YEPHOTOJIOBKA — SICTPEO-TIePENeNIATHUK

A7. VI3yunte rpaduK 3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKIMH B )KHBOM OPTaHU3ME OT
Temmeparypbl (IO  OCH X OTJIO)KEHa Temmeparypa opranm3sma (B °C), a 1o
OCH ) — OTHOCHUTEJIbHAsI CKOPOCTh XUMUUYECKON peakiiuu (B yCII. €]1.)).
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Kakoe w©3 HIKENPUBEACHHBIX ONMUCAaHWK HAaWOOJIee TOYHO XapakTepu3yeT JTaHHYIO
3aBUCUMOCTh B HHTepBajie OT 32 1m0 37°C? CkopocTh XMMHYECKOW pEakiMu B >KUBOM
OpraHU3Me C MOBBIIIEHUEM TEMIIEPATyPhl B JAHHOM UHTEpBAJIe

1) memieHHo pacTET

2) PE3KO CHHIKAETCS, JOCTHUIasi CBOETO MHUHUMAJbHOTO 3HAYEHHS, MOCIE YEro pPe3Ko
pacTeT

3) MCIJICHHO paCTéT, JOoCTHUIras CBOCro MakCuMaJIbHOI'O 3HA4YCHU A, ITI0CJIC YE€TrO HAYMHACT
IUIAaBHO CITYCKATbCA

4) 1IaBHO KOJIEOJETCsl OKOJIO CPETHUX 3HAUCHUM

Yacrs B:

B1. BcraBbre B TekcT «benku» MpOMyIIeHHbIE TEPMUHBI U3 IMPEIJIOKEHHOTO MEpeyHs,
UCTONB3Yys Ul 3TOro Hu(ppoBbie 0003HAUYEHUS. 3aNHUIINTE B TEKCT HU(GPHI BHIOPAHHBIX
OTBETOB, a 3aTeM TNOJYYUBINYIOCSA ITOCIENIOBATENBFHOCTh IU(pP (0 TEKCTy) BIHIINTE B
MPUBEIEHHYIO HIXKE TaOIUILy.

BEJIKU
Morexybl OEIKOB COCTOAT U3 OOJBIIOTO YHCIIa MOJIEKYJT (A), COETMHEHHBIX B
JJIMHHBIC [IeNH 3a CYET 00pa3oBaHUSI MHOXKECTBA (b) cs3eii. boapmMHCTBO

OCTKOBBIX HHTEH 3aKpy4MBAIOTCS B CIHpallb, KOTOpas MOXXET MPHHATH (opMy
(B) Tlom peiictBueM TeMmmepaTypsl WM XHMHYECKHX BEIIECTB TaKue
IIPOCTPAHCTBEHHBIE CTPYKTYPHI MOT'YT pa3pyliaTscs. JlaHHOE sIBIIEHUE ITOIY4YUIIO0 HA3BaHUE

@
NEPEYEHb TEPMUHOB:

1) rnoGyna

2) 1IoKO3a



3)
4)
5)
6)
7
8)

aMHUHOKHCJIOTA
BOJIOPO/THAS
MENTUIHAS
XpoMocoma
JIHCCOIHAIUS

JIEHATYpaIUs

B2.Kakue siBIeHHs cayXaT MpUMepaMu Oecroioro pasMHOXeHHus1? BeiOepuTe Tpu BepHBIX
OTBETa U3 LIECTU U 3aMUINTE B TAOJIHUILY HUQPBI, 10]] KOTOPBIMU OHU YKa3aHBbI.

1)
2)
3)
4)
5)
6)

pa3BUTHE BOPOHBI U3 SHLA
ITOYKOBAHUE THIPBI

neneHue aMeéobl

Pa3MHOKEHHE TIOJIbIIaHA TYKOBHLIAMU
Pa3MHOKEHHE COCHBI CEMEHAMU

Pa3BHUTHUC TIIN U3 HeOHHOI[OTBOpéHHOﬁ HﬁHeKJ’IeTKH

B3.YcTaHoBUTE COOTBETCTBUE MEXKTY TPU3HAKOM M IIPOIIECCOM, JUIsI KOTOPOTO 3TOT MPU3HAK
xapaktepeH. [y 3TOro K KaKJIOMy 3JIEMEHTY TEepBOTrO CTOJONAa MOJOEpHUTE MO3HMIHUI0 W3
BTOpOrO cToNOna. Brinmmre B Tabnuity udpbl BHIOPAaHHBIX OTBETOB.

A)

b)
B)
I)

M)

E)

MHNPU3HAK HPOHECC
MIPOUCXOUT B KJIIETKax C 1) dotocunTes
XJIOpOIUIacTaMu

2) JpIXaHHue
MIPOMCXOIUT BO BCEX KIIETKAX

MPOUCXOAUT MOCTOAHHO: JTHEM U HOYBIO

IIPOUCXOJUT C MCIIOJIb30BaHUEM
CBETOBOM DHEPrun

B pe3yJbTaTe OpPraHWYECKHE BEIIEeCTBA
PacXoayroTCs

B pe3yJibTaTe OpPraHWYEeCKHUE BEIIEeCTBA
o0Opa3yroTcs

B4.YcTaHOBUTE COOTBETCTBHE MEXIy NMpuMepoM H (Gopmoil OOpbOBI 3a CyIlIeCTBOBaHHE,
KOTOPYIO 3TOT MPHUMEp WILIIOCTPUPYET: K KKIOMY 3JIEMEHTY MEepBOro cToslia noadepure
COOTBETCTBYIOIIHH JIEMEHT U3 BTOPOTO CTOJIONIA.

A)
b)

B)

HNPUMEP ®OPMA BOPbEbI 3A
CYINECTBOBAHHUE
MoeJJaHUe OKYHSIMH MOJIOJIN 1) BHyTpUBHIOBas
ObluMii  IIeTIeHb  MapasUTHPYyeT 2) MexBHJIOBas

B OpraHU3ME YCJIOBCKA

OTCYTCTBHE  3allieB B  JeCy
COKpaIllaeT YUCICHHOCTh BOJIKOB



I') cocHbl, pacTyye B COCHOBOM JIECY,
MMEIOT TOHKUE U JJINHHBIE CTBOJIBI

JI) camplii CHJIBHBIM JIEB CTaHOBUTCS
BOKaKOM B TIpaiijie

E) wucnonp3oBaHue  OJHUM  BUJOM

Ipyroro
B KaueCTBE MUIIH

B5.YcTaHOBUTE COOTBETCTBHE MEXKIY MPHUMEPOM 3KOJOTMUYECKOro (pakTopa M TPYIIOH, K
KOTOPOH €ro OTHOCAT: K KaXJIOMY 2JIEMEHTY [IEPBOT0 CTOJI01A T010EpUTE COOTBETCTBYIOIINH
AJIEMEHT U3 BTOPOTO CTONOIIA.

INPUMEP DKOJIOI'HYECKOI'O I'PYIIIIA
DAKTOPA
A) BupycC renarura 1) aGuoruyeckuit pakTop
b) xuMuueckui cocTaB MOYBBI 2) OuoTmveckuit hakTop

B) nmmHa cBEeTOBOTO JHS

I') nbeubIa pacTeHUt

) cmepu

Yacrtre C:
C1. OPTAHUYECKHUE COEJIUHEHUSA

benku 1 KUpbI — BEICOKOMOJIEKYIISIPHbIE OpraHMUYEcKHe coeAuHEeHHsl. Mosekyia Oenka
oOpa3zoBaHa OOJNBLIMM YHMCIOM aMHUHOKMCIIOT, B COCTaB KOTOPBIX BXOJAT aTOMBI yIJIepoAa,
BOJOPOJA, KACIOPOJIa, a30Ta U cepbl. JKUPBI COCTOST U3 INIMLEPUHA U KUPHBIX KACIOT. OHN
HEpAacTBOPUMBI B BOJIE, HO XOPOIIIO PacCTBOPUMBI B OpraHMYECKHUX pacTBOpUTENIX. B cocTa
KHPOB BXOJSAT aTOMBI yIIIepoOa, BOJOPOia U Kuciopoa. JKupsl U sKHponoJ00HbIE BEIECTBa
O00BbEIUHSAIOTCSA OOBIYHO MMOJ OOLIMM Ha3BaHMEM JUMMIbL. Kak M yrieBojabl, OHU CIyXar
VCTOYHUKOM DHEPIUH.

Benku pa3HBIX KJIETOK HEOJWHAKOBBI, OHH crernuduuHel. OmHAKO OHM 00Ja1aloT
OOIIMM CBOWCTBOM — CBEPTHIBATHCA NMPH HATPEBAHUM WM BO3ACHCTBUH YIbTPa(HOIETOBBIX
nydei. benku sIBISIOTCS OCHOBHBIM CTPOUTENBHBIM MaTepUaIOM JIIO00M KIETKH: BXOAAT B
COCTaB KJIETOYHBIX MeMOpaH, LIMTOIIa3Mbl, AJpa U OpraHoua0B. MHoOrue OelKM SBIAIOTCA
¢depMeHnTamMu. Y JKMBOTHBIX BCE€ BHIBl JIBHKECHHS OOECIIEUMBAIOTCS COKPATUTEIbHBIMU
Oenxamu. benku, )KUPBI M YIIEBOJBl YYACTBYIOT B 3alITE KJIETOK M KOHTAKTaX CO CPENIOi.
Hekotopble Oenku BBIMONHAIOT TPAHCIOPTHYIO (YHKLUIO, MPHUCOEIUHAS U TEPEHOCs
KHCJIOPOJI Y YTJIEKUCIIBIN ras3.

XKupsl, kak u GeNkH, BBHITONHAIOT psAa GyHKUMNA. OHM BXOAAT B COCTaB KJIETOYHBIX
MeMOpaH U TeM CaMbIM BBITIOJHSIOT CTPOUTENBHYI0 QYHKIUIO. JKUpPBI MOTYT HaKarTuBaThCS

B KJICTKaX W CIYXWUTH 3allaCHbIM IMUTATCIIbHBIM BCIICCTBOM. HGKOTOpI)IG )KI/IpOHOI[OGHI)IG



BCHOICCTBA ABJIAOTCA TOPMOHAMH, IIpUHHUMAA Yy4aCTUC B PETYIIIUU (bI/IBI/IOJ'IOFI/IquKI/IX

GbyHKIUI opraHuszma.

Ucnonw3yst comepkanne TekcTa «OpraHuueckue COeIUHEHUs,

CJICOAYIOIIUC BOIIPOCHI.

OTBCTHTC Ha

1) U3 kakux MoseKysn 0Opa3oBaHbl KUPHI?

2) Kakum oOmium CBOMCTBOM 00J1a1af0T MOJICKYJIbI O€ITKOB?

3) O kako# cxonHOW (HYHKIIMU OETIKOB U )KUPOB TOBOPUTCS B TEKCTE?

HOprI BbICTABJICHHUA OTMETOK:

. Komunuectso OtmeTka
OOBeM BBITIOJTHEHHON PabOThI
0aJI0B
| 90-100% | 18-20 | 5 |
| 70-89% | 15-17 | 4 |
| 50-69% | 10-14 | 3|
| Menee 50% || MmeHee 10 || 2 |
YPpoBHH OLICHKH NPeAMETHBIX pPe3yJbTATOB
[IpeBbImenne 6a3oBoro YPOBHSI | BBICOKUH YPOBEHb TOCTHKEHUS
CBHUJIETEJILCTBYET 00 YCBOGHMH OIOPHOM | MIIaHUPYEMBIX pe3yiIbTaTOB, OLIEHKa
CHCTEMBl 3HAHMW Ha YPOBHE OCO3HAHHOTO | KOTJIIMYHO» (OTMETKA «5»)
IPOM3BOJILHOIO  OBJAJEHUS  Y4EOHBIMM | MOBBIIIEHHBIN YPOBEHb JOCTHKEHUS
JEUCTBUAMH, a TAKKE O KPYro3ope, IUPOTE | TNIAaHUPYEMBIX pe3yabTaToOB, OLIEHKa
(vt M30MPATETLHOCTH) HHTEPECOB. «xoponio» (oTMeTKa «4»)
ba3oBblil ypoBEHb JOCTUKEHUIM — YPOBEHD, | OLIEHKA  «YAOBJIETBOPUTEIBHO» (OTMETKA

KOTOPBIi JI€MOHCTPUPYET OCBOCHHE
y4eOHBIX JEMCTBUM C ONOPHOW cHCTEMOM
3HAHUH B paMKax jaWamna3zoHa (Kpyra)
BBIJICIEHHBIX 3a7a4d. OBnaseHue 0a30BbIM
YPOBHEM  SIBISIETCA  JOCTAaTOYHBIM ISt
NPOJIOIDKEHUS OOydYeHHs] Ha CleIyrouen
cTyreHn  oOpa3oBaHHs, HO HE TO
npoILHOMY HAalIPaBJICHHIO.

«3 », OTMCTKaA «3auYTCHO»

Huzknii YPOBEHb OCTYDKEHUN
CBUJIETEIBCTBYET 00 OTCYTCTBUH
CHCTEMATHYECKOH 0a30BOH IOATOTOBKH, O
TOM, YTO OOYYaIOIIMMCSI HE OCBOCHO JIaKe U
MTOJIOBUHBI TUTAHUPYEMBIX PE3yJbTAaTOB, YTO
UMEIOTCS ~ 3HAYUTENIbHbIE  MpoOensl B
3HAHUAX, IaJlbHeHIIee o0yueHue
3aTPYAHEHO.

HOHUKEHHBIA YPOBEHb JOCTHKEHHH, OLIEHKA
«HEYAOBJIETBOPUTEIBHO» (OTMETKA «2»)




KOHTpOJIbHO-OIIeHO‘leIe Cpeacrea AJid NpoBeACHUS TEKYIIEI0 KOHTPOJIHA

1. 3amosHeHHe TAOJIHIBI

@opMyIMpPOBKA 3aJaHMA: 3aM0JHNATE Tabnmuny “Bxian yueHbIX B pa3BUTHE OHOJIOTHH,
yKa3aB Y4YeHOro, BPEMEHHOW TmepuoJ paboThl HajJ OTKPbITHEM M JalTe KpaTKyo
XapaKTePUCTHKY OTKPBITHS, HUCIONb3YyS MaTepuan JICKIUHA, y4eOHHKa, WHBIE HCTOYHHKH
nHpopMaIuu.

Tabnuia — Bkimaa y9eHbIX B pa3BUTHE OUOJIOTHH

VYueHnblii BpemenHnoii Kparkas xapakTepucTuka paboThl YI€HOTO
epHOJ

Kpurepuu ornienuBanus 3aaHus:
“5” - Tabiula BBIIOJHEHA B IIOJIHOM 00BEME

“4” - B XOJ€ 3alOJHCHHS TaOJMIBI MaTepuall OTPAXKEH HE TIOJHOCTHIO, WMEIOTCS
HE3HAUUTEJIbHbIE HETOUHOCTH, HEZJ0UYETHI
“3” - B XoHIe 3amloOJHEHUs TaOJNWIBI MaTrepual OTPaXEH HE MOJHOCTHIO, HMEIOTCS

3HAYUTEIbHbIE HETOYHOCTH, HE0YETHI
“2” - Tabnuma otpakaetr MeHee 50% marepuaia Uil He BBIITOJTHEHA

2. Pa3paboTka JeHThbl BpeMeHHU

@opmMyIMpoBKa 3aJaHMA: CO3JalTE JIEHTY BPEMEHHU, OTPAKAIOIIYIO ATaIlbI
OHTOTEHE3a OTJCIILHON TPYIIBI XKHBOTHBIX WJIM YEJIOBEKa C KPATKOM XapaKTEePHCTHUKOM.
Ha3Banus craamii JOJDKHBI OBITh PACIIONIOKEHBI B XPOHOJOTHYECKOM TOPSJIKE, OCHAIICHBI
KpaTKUM OIHMCAaHUEM OCHOBHBIX U3MEHEHUH, MPUIIOKEHBI PUCYHKU. 3aJJaHHE BBITIOTHICTCS B
MaJbIxX rpynmnax (3-4 uegoBeka)

3. Pa3pa0oTka MEHTaJIbHOI KapThI

@opMyJIMPOBKA 32IaHHUS: COCTABHTE MEHTAIBHBIE KAPTHI IO KJIaCCH(PUKAIIUU TKAaHEH,
OpraHOB M CHUCTEM OpraHoB. B kapTe oTpa3ute 0COOCHHOCTH CTPOCHHMS, (PYHKIIMI 0OBEKTOB.
Bb1 MOXeTe 00beIUHATE OOBEKTHI IO BBITOJIHIEMOHN (YHKIIMH U 110 CHCTEME OPTaHOB.

[Tpu pa3zpaboTke peKOMEHIyeM UCIOJIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYTOT0 UHCTPYMEHTA JUTsl CO3JITaHUSI MEHTAITLHBIX KapT.

[Ipumep yacTh MEHTATBLHOW KapThI:




CepaeyHO-coCyamncTas cucrema

HeAyAOUYHO-KMLLUEYHBIN TPAKT

Kpurepuu onieHuBaHusI MEHTAIBHOW KapThI:
«5» - 8-9 6ans10B; «4» - 7 6a/I0B; «3» - 5 6aI0B

3 0as1a 2 0aJl1a 1 6aynn

Conepxanue Nudopmanus Nudopmanus Nudopmanus

npe/icTaBiIeHa B | Ipe/ICTaBIEeHA, HO | MpejcTaBleHa

MIOJIHOM 00heMe MMEIOTCSl HETOYHOCTH | YaCTUYHO
I'padpuueckoe MHorocryneHn4aras MHorocrynenuaras [IpocToit «mmay4dok»

odopmiieHHe KapThl | KapTa ¢ J00aBJIEHUEM | KapTa

KapTUHOK, 3HAKOB.

Hcnons3zoBanue

pa3HbIX I1IBETOB Ha

OTpeIeTICHHBIX

BETBSX.

Jlekcuko-
rpaMMaTu4ieckoe
opopMieHUE

Kapra He comepxur
OILIMOOK U OIIEYaTOK

Kapra ne comepxur

rpyOBIX
rpaMMaTHYEeCKUX
OIIn0OoK HIIH
OleYaTOK, KOTOpBIC
OBI OTBJIEKAIIH
BHUMAaHHE YHATATENA

OT COACPIKAHUA

Kapra conepxur Tak
MHOTI'O rpyObIX
rpaMMaTH4YECKUX
OIMOOK M OIEeYaTox,
4TO €€ COJAepKaHHUe
TPYAHO
BOCIIPUHHUMAETCS

4. Pazpabortka rioccapusi

®opMyJIMPOBKA 3aJaHUSA: COCTABbTE IVIOCCAPUI C ONpeesieHUusIMU 1o TeMe ~“OCHOBHbBIE

IIOHATHUA FeHeTI/IKa”, HCIIOJIb3Ys MaTCPUAJIbI J'IeKI.IHfI, y‘le6HI/IKI/I, CJIOBapH.

IIpumepHbIi NepevYeHb TEPMUHOB:
AnbTepHaTUBHBIC TPU3HAKU
AnnenbHbIE TEHBI

HeaynenbHbie reHbl

JIOMUHAHTHBIN TPU3HAK
PerneccuBHBIN TpU3HAK
I'oMO3UTOTHBIM Opranu3M
['eTepo3uUroTHbIi Opranu3m

T'enoTun
Denorun

JuruOpuiHoe CKpelBaHue

Yucrtaga TuHUI
T'ubpun

HaCJ'IeI[CTBeHHOCTB

3meHuYnBOCTD




5. ®poHTAJBLHBIH ONPOC

IIpumepHbIil epevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KaxoBbl cuiibHbIE U c1abble CTOPOHBI cUCTEMBI opranuueckoro mupa K. Jlunnes?
CdhopmynupyiiTe OCHOBHBIE TIOJIOXKEHUS 3BOMIOIIMOHHON Teopun JK. b. Jlamapka.
[lepeuncnure npeanOCHIIKM BOSHUKHOBEHUS TAPBUHU3MA
Hepe‘-H/ICJII/ITe OCHOBHBIE TTOJIOKEHUST CHHTETHUYECKOMN TCOPHU SBOJJIIOLUHA

b e

Kpurepun onenuBanus:

«5» - OTBET MOJHBIN, Pa3BEPHYTHIN

«4» - OTBET AOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKU WK C TPyOBIMH OIIMOKaMH

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET

6. IToaroToBKa YCTHBIX COO0LIEHUI C MPe3eHTal el

@opMyIHMpPOBKA 3aJaHMA: TOATOTOBHTE YCTHOE COOOIIEHHE M TPE3EHTAIHI0 00
OJTHOM HAaCJIEJICTBEHHOM 3a0ofieBaHMU u3 TmepeuHs. Pabora BeimonHsercs B mapax. B
CTPYKTYypE COOOIIEHUS U MPE3CHTAIINN HEOOXOIMMO OTPa3UTh:
1. HasBanue 3a0oneBaHus
2. Tunmzarus 3a0071eBaHMS
a. A) reHoMHoe / TeHHOE / IOJINTEHHOE / XpPOMOCOMHOE
b. b) ayrocoMHO-TOMHUHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIIETNIEHHOE C
MOJIOM
CymHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunuyeckue nposiieHus 3a00neBaHus
YacroTa BCTpeyaeMoCTH
Jnaraoctuka
Hcrounuku nHbopManuu.

NowvkEwWw

IIpuMepHBbIii NepevyeHb HACTAEICTBEHHBIX 3200/ IeBaHUI YeJIOBEKA
Cunapom DHrenpMmaHa
MyxkoBrucun103
Cunapowm ITupcona
Cungpom /layna,

Cunapom Knaiindenbsrepa,
Cungpom llepemeBckoro-
Tepnepa,

7. Cunapom DaBapjca,

8. CHUHIPOM «KOIIAYbEro KpuKa»
9. CeprnoBUIHOKIETOUHAS AaHEMHUS
10. Hetipopubpomaros

11. JaneToHN3M

12. T'emodwmmst

13. ®enunkeronypus

S S



Yex-TUCT A/ OLEHKHU NMpPe3eHTAlnH
OneHuTe Npe3eHTaMIo0 10 CIEYIOIIUM KPUTEPHSIM:

DneMEeHTHI CoJiepKaHus Hanuuue | OtcyTcTBHE

TuTynbHBIN Cal

Hassanue 3a00neBanus

DN | —

Caepnenust 00 aBTopax

JlaHna mojytHast TUTIM3AIMs 3a00JIeBaHUS

ITokazana CYIIHOCTb MYyTallun

PG NI | = [ it |

Omnucasbl KJIUHUYECKUE MIPOSIBIICHUS
3200J1€BaHUA

VYkazaHa gacToTa BCTPCYACMOCTD

Onucana IUarHoCTHUKA

Yka3aHbl HCTOYHUKU UHPOPMAITUU

CoOmtoieHre eJMHOTO CTUIIS IPe3eHTaluN

Martepuan OblI1 HHTEpeceH

IRl I g

0 Matepuan OblI TTosIe3eH

IIkana nepeBoaa 6aJ1710B B 0TMETKY

12-11 6amoB - «5»

10 - 8 6aoB - «4»

7-6 6a11oB -<«3»

Menee 6 0aIOB MM OTCYTCTBHE PAOOTHI - «2%

JonosHuTe/IbLHBIE CBeIEHNs IJIs1 NIPenoiaBaTeJis.
B nensx uzbexaHue MOBTOPEHUS TEM NpPE3EHTAIUMM, MPENojaBaTell0 PEKOMEHAYETCs
pacrpeaenuTh KOHKPETHBIE TEMbI CPEAH TPYII YIaIIuXCs.

7. JlabopaTopHas padora

Jlaboparopuas pabota «CTpoeHUE PaCTUTEINBHOM, )KUBOTHOU, TPUOHON KICTKIY

[{enb paOoOTHI: 3aKpeNHUTh YMEHHE TOTOBHUTH MHUKpOIpEnaparhl M paccMaTpUBaTh UX IO
MHUKPOCKOIIOM, HAXOJUTh OCOOCHHOCTH CTPOCHHS KJIETOK Pa3jIMYHBIX OpPraHU3MOB, CPAaBHUBATH
UX MEXKIY COOOiA.

1.Bormpocs! [uis 1onycka K 1abopaTtopHoi padore.

1. HazoBUTE OCHOBHBIC YaCTH MUKPOCKOTIA U OTHINUTE UX ()YHKITUH.

2. Yrto Takoe nmpeaMeTHOE U TOKpOBHOE cTekia? [ 4ero oHu Hy>KHbI?

3. Ilepeuncnute OCHOBHBIEC IPaBUIA PAOOTHI ¢ MEKPOCKOTIOM.

2.1IpoBesieHNE ONBITOB

O6opypnoBanue u nocyaa Marepuaibl U peaKkTHUBBI

1. MukpockoIbl 1.Bona

2. IlpenMeTHbIE M TOKPOBHBIE CTEKJIA 2. Pa3BenieHHbIE B BOJE JIPOXIKU

3. CTeKJIIHHbIE NTaJIOYKH 3. JIyk pernuaTsiii

4. CtakaHbl

5. @unsTpoBasibHAs Oymara (canderka)

6. CTepuIIbHBIN HIMATENh

ANTOpPHUTM TIPOBEICHUS PAOOTHI | Bomnpocsl 1 3aganus




e 1. U3yueHue cTpoeHMsi pacTUTEIbHOM
KJIeTKH
1.1. CHATb C BHYTpPEHHEW MOBEPXHOCTH
MSICUCTON YellyH ITyKOBHIIbl TOHKYIO IJICHKY —
SMUAEPMY;
e 1.2. [ToMecTuTh KycOYeK IMHUAECPMBI HA
MPEAMETHOE CTEKJIO B KAIlIIO BOJIBI;
e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETh KIETKU SMHUAEPMBI MO/
pa3JIMYHBIM YBEJIMUYEHUEM MUKPOCKOIIA

Omnpenenure Gopmy KIETOK,

e Haiigute aapo, Bakyonau, 0607104YKy
KJIETKH.

e 3apuCyiTe HECKOJIBKO KJIETOK
AMUAEpPMBl, 0003HAUUB HA PUCYHKE:
[UTOIIa3MY, PO, BaKyOJIH,
000JI0UKY KIIETKU

2. MW3yuyeHue cCTpoOeHHMsI KMBOTHOM
KJIETKH

2.1. TlpoBecTH CTEpPUIBHBIM IINATEIEM C
JITKUM Ha)KUMOM 110 HEOY UITU TI0 JIECHAM;

2.2. Hanectn KameiabKy CIIOHBI
IPEIMETHOE CTEKJIO W HAKpBITh €€ MOKPOBHBIM
CTEKJIOM;

2.3. PaccmoTpeTs mpenapar mnpu 00JIbIIOM
YBEIMYEHUU  C  TPHKPBITOH  1uadparmoit
KOHJIEHCATOopa.

Ha

PaccmoTpuTe Ha KOHUMKE HINaTesns
B KalleJIbKE CIIOHBI CIIYLIEHHBIE KIIETKH
SIUTENNS

Paccmotpute Ha npenapare
OTJENbHBIE KPYIHBIE IIJIOCKHE KIIETKH
HEeNnpaBWIbHOW (Qopmbl. bospmas dvacte
KJIETOK MEPTBbIE, IO3TOMY B HUX XOpPOIIO
3aMETHO SIIPO.

e 3apucyiite HECKOJIbKO KJIETOK,
0003HaubTE PO U HUTOILIA3MY.

3. U3y4eHue CTpOeHUSsI KJIETKH APOKKel
(rpudnbI)

3.1. IloMecTuTh CTEKJISSHHOW NalOYKON
KaIlJIl0 pacTBOpa C JIPOXKKAaMH Ha IPEIMETHOE
CTEKJIO;

3.2. HaxpbITh €€ IOKPOBHBIM CTEKJIOM.
Ecnu ecTh M3IMIIKK JKUAKOCTH, YAAIUTE €€ C
MOMOIIBIO (PMIIBTPOBATBHOM OyMaru (caigeTkn);

3.3.  Paccmorperp  mpemapar  1oJ
MHUKPOCKOIIOM

Haiinure  OpoXKEByH0  KIETKY,
paccMoTpeTh ee GopMy U OTIENbHBIE
YacTH.

3apucyiite
CIEIJIAlTe MOIUCH.

HECKOJBKO KJICTOK,

HroroBasi KOHTPOJIbHAs YaCTh JIA00PATOPHOI pad0ThI (BHINOJHUTH NMCHLbMEHHO):

UeM pa3nuyaroTcs 3TU KIETKH?

L=

pa3zHooOpa3Hbl o hopme u pazmepam?

W3 xaknx OCHOBHBIX YacTell COCTOMUT JIr00as KiieTka?
UTto 06111€TO UMEETCS B CTPOCHUH PACTUTEIBHOM U )KUBOTHOM KIJIETOK?

YeM 0OBSICHUTH, YTO, OyIydd YCTPOCHHBIMHU IO €IMHOMY IIJIaHY, KJIIETKU BECbMa

8. KonrTpoubHasi padora “MoJieKyJIApPHbIA YPOBEHb OPraHU3alUM KUBOT0”.

KontponpHast paboTa mpencraBisieT coOoil 3agaHuss B TECTOBOW (hopMe pasmu4HOTrO
YPOBHS CJIOKHOCTH: “HU3KHI’, “‘CpelHUI” M “BBICOKHI”. B 3aBUCMMOCTH OT THNA U TPYAHOCTH
3aJIaHus €Tr0 BBIITOJIHEHUE OLIEHUBACTCS Pa3HBIM YHCIIOM OalljIoB. BEITIOTHEHUE KaXKIOTO 3a/IaHUS
“HU3KOT0” YpOBHS CIIO)KHOCTH OIleHHBaeTcs 1 OamioM. 3a BBIMOJTHEHUE 3aJlaHUM ‘‘CpeaHero”
YPOBHSI CIOKHOCTH B 3aBUCHUMOCTH OT TOJIHOTHI M MPaBUJIBHOCTH OTBETa MPHUCBAUBAETCS 10 2

OaJLI0B.




K 3agannio “BbICOKOr0” ypoBHS CIOKHOCTH OTHOCUTCS pelieHue 3anad. [Ipu npaBunbHOM
PEIICHUH 3aJJaHui “BBICOKOTO” ypOBHS MpHUCBanBaeTcs 3 Oasa.

3aaHus BceX YPOBHEH CII0KHOCTHU MPOBEPSIFOTCS aBTOMATHUECKH.

Pacrnipenenenue 3a1anuii 0 ypOBHSIM CIIOKHOCTH MPEACTABIEHO B CIEAYIOLIECH Ta0uIie:

YposeHb bann IIpouentHoe Tun Bonpocos
CJIOKHOCTH coJep:KaHue
3aaHud 3adaHui
Huzkuii 1 65% - 3aJlaHus C BBIOOPOM OJHOTO TPABUIBLHOTO
OTBeETa
Cpennnii 2 15 % - MHO>KECTBEHHBII BBIOOD;
- BONPOCH HA YNOPSJOYUBAHHE  WIIU
YCTaHOBJICHUE MIPaBUJILHON
MOCIIe0BATEIHHOCTH
Bricoknit 3 20 % - CHUTYaIlMOHHBIE 3aJa4u WA BOIPOCHI
MpeAyCMaTPUBAIOIINE Pa3BEPHYTHIA OTBET

Kpurepun onieHnBanus pyOeXHONH KOHTPOJIbHON pabOTHI:

Ouenka I[IpoueHT BhINOTHEHUSA
“OTIMYHO” 85-100%
“xopouio” 70-84%

“yII0OBIETBOPUTEIHHO” 50-69%
“Hey0BIETBOPUTEIBHO” MeHnee 49%

1. A3otucroe ocHoBaHue ajeHuH B Mosiekyne JIHK kommiemenTapHo...
1) ryanuny;

2) IUTO3HHY;

3) ypauuiy;

4) THMHHY.

2. K mypruHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSITCHL. ..
1) ateHUH U ryaHMH;

2) TyaHWH | [IUTO3MH;

3) UMTO3MH U ypaIIWII;

4) ypamui 1 aJieHUH.

3. Beibepure ¢pynknuro nPHK?

1) XxpaHeHue reHeTHYeCcKoil HH(pOpMAITHH;

2) TpaHCIIOPT aMHUHOKHCIIOTHI B puOOCOMY;

3) BXOIUT B cOCTaB pubocom;

4) nepenoc reHerudeckoid mugopmamnuio ot IHK k pudocome.

4. KitleTKy 3yKapuoT HE COJIepxKar...
1) mu3ocom;



2) pudocom;
3) Me30coM.;
4) xomruiekca ['oabmKu.

5. KneTku npokapuoT conepkar...
1) KJIETOYHBIN LIEHTP;

2) BHAOIIa3MaTHYECKYIO CETh;

3) puboCOMBI H ME30COMBI;

4) xomruiekc ['0abHKU U TU30COMBI.

6. Kakue opraHou il BCTpEUaroTCs TOJIBKO B PACTUTENBHBIX KIIETKAX?
1) sHIOIIIa3MaTHYECKas CETh;

2) mJIacTUAbI;

3) MUTOXOHIPHH;

4) xomruiekc ['omabmKu.

7. B metadazHoil XpoMOCOMeE BBIJEISIOT. ..
1) niedn U LeHTpocoMy;

2) HEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPUOJIU U LEHTPOMEDY;

4) neHTpOMepy H IVICYH.

8. K aBTOTpodam oTHOCATCH. .

1) Bupychsi;

2) XeMOCHHTEe3HPYIOIIHe OaAKTEePHH,
3) rpubsr;

4) mapa3uTH4YeCKue OaKTepHUH.

9. Tpanckpunius — 3TO...

1) cBsa3piBanue aMuHOKHUCIIOTH ¢ TPHK;
2) mepeHoc aMMHOKHCIIOTHI B puOOCOMY;
3) ynBoenue monekynsl [JHK;

4) cunre3 nPHK na marpune JHK.

10. Ecim koqupyromast 6eok 9acth reHa conepxut 6000 map HyKJI€OTHIOB, TO CKOJIBKO
AMHHOKHUCIIOT B KOAUPYEMON MoJIeKyie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nmepeunciieHHbIX 00Jie3HEeH, BBI3BIBAIOTCS BUPYCAMHU?
a) TyOepKyIe3 u TudTepus;

6) Audrepus u CITNU/L;

B) CIIU /I 1 rpunm;

T') TPUII U TYOEpKYJIe3;

12. B pe3ynbTare nepBoro JeieHus Meno3a IPOUCXOANT:
a) yBeJIMueHrne Habopa XpOMOCOM;

0) yMeHbIIeHUe HA0Opa XpOMOCOM;

B) COXpaHEHUE UCXOAHOI0 Habopa XpOMOCOM.



13. Yro npoucxoaut B aHadase Il meiioza?

1) cnupanu3zanus XpoMocoM;

2) pacxokJIeHHUE K MOII0CaM JIBYXPOMATHIHBIX XpOMOCOM;
3) pacxo:kIeHue K MOJKCaM XPOMATH/;

4) pacroio)eHlue XpOMOCOM B TUIOCKOCTH 3KBaTOPa KJIETKH.

14. YcTaHOBHUTE COOTBETCTBUE

Opranoun OyHKIUS
1) pubocoma A) mepeBaprBaHUE OTMEPIINX KIIETOK
2) XJIOpOTUTIaCThI b) dborocunTes
3) TU30COMBI B) cunTe3 Genka
4) HeHTPUOIN I') o6pazoBanue BepeTeHa ACICHUs

Oranon: 1-B; 2-b; 3-A; 4-T

15. BeiOepuTe XUMHUYIECKHE DJIEMEHTHI KJIETKH, KOTOPHIE BXOJSAT B COCTaB OPTAaHUUYECKUX
BEIIECTB:

1) xaapImii;

2) yrJepon;

3) uuHK;

4) Bogopon;

5) kucJopon;

6) MeIb;

7) a30T.

16. YcTaHoBUTE COOTBETCTBUE

['pymmbl aMUHOKHCIIOT [TpencraButenu
1. HeiitpanbHbie A) TIIyTaMHUHOBAsI KUCIIOTA
2. Kucnsie b) nu3un
3. OcHOBHBIE B) ananun

Oranon: 1-B; 2-A; 3-b

17. B monexyne JJHK mykneoruasl, cogepkaiue ajeHuH, coctaBisitoT 10%. Ckoibko
NPOIICHTOB B JAHHOH MOJIEKYJIE HYKJICOTH/IOB, COJIEPIKAIIUX IUTO3HH?

1) 10;

2) 20;

3) 30;

4) 40.



18. B monexyne PHK nykneoTuasl, coepxaiine ypamui, cocTaBisitoT — 30% u aieHuH —
40%. CKoJIbKO TMPOLEHTOB aJCHWIIOBBIX HYKJICOTHAOB coaepxutca B nenu JHK,
KOMIUIEMEHTApHOU TOW, Ha KOTOPOM cUHTe3upoBanach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok monekynsl JIHK coctout u3 60 nmap Hykineotu10B. OnpeneauTe AIuHY 3TOro
ydacTka (paccrossaue Mexay Hykieotuaamu B JIHK cocrasnser 0,34 Hm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment mosekynsl JIHK comepxut 1230 HykJI€OTHAHBIX OCTaTKOB. CKOJIBKO
AMHHOKHUCIIOT OyJIeT BXOJHUTh B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

3. KOHTPOJIBHO-OHCHO‘!HI)IE cpeacrea 1Jisl IPOBEACHUSA HpOMe)I(yTO‘{HOﬁ arrecranuu

Bapuanrt 1. [IlucbMeHHast UTOTOBasi KOHTPOJIbHAS PadoTa.

KonTtponbHast pabora BkiIodaeT B ceds JBa THMA 3aJaHU: TECTOBBIE BOIPOCHI,
HalpaBJIEHUE Ha IPOBEPKY YCBOEHHUS TEOPETHUYECKOTO Marepuaina, W 3aJaud U 3aJaHud,
HaIpaBlieHHBIE HA TIPOBEPKY CHOPMUPOBAHHOCTHU MPAKTUUECKUX YMEHUH.

Yacte 1 comepxkut 15 3amanuii ¢ BHIOOPOM OJHOTO BEPHOTO OTBETa M3 4eThipex U 10
3a/1laHuil ¢ BEIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA COOTBETCTBHS OMOIOTHYECKUX OOBEKTOB,
MPOLECCOB U SIBJICHU.

Yactb 2 copepkuT 4 3a1a4 U3 pa3HbIX TEM TUCHUIUIMHBI U | TPaKTHKO-OPUEHTUPOBAHHOE
3agaHue, GOPMHUPYEMOii B COOTBETCTBUH C METOAMUYECKIMH PEKOMEHTAITUSIMH.

B 3aganusx 1-15 BeiOepuTe 0uH MPaBUIBHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKVYJIA

1) ne30kcuprUOOHYKIEMHOBON KHUCIOTHI

2) puOOHYKIJIENHOBOW KHCIIOThI

3) munuaa

4) nonucaxapuja

2. YAAJIEHUE OMMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOJUT B
[NPOLECCE

1) TpancBepcuun

2) penapanuu

3) perumKanuu

4) Tpancopmanuu

3. )T OBPABOBAHUS JIMITUJTHOI'O BUCJIOS BAXXHbBI B3AUMOJIENCTBUSA
MEX/Y MOJIEKYJIAMU JIMTINOB:

1) BomopoaHbIE 1 HOHHBIE

2) HOHHBIE Y KOBAJICHTHBIC

3) KoBaJIeHTHBIE U TUIPOPOOHBIE

4) TonpKo runpohoOHbIE



4. YJAJIEHUE JUMEPOB THMMHWHA B MOJIEKVJIE JJHK ITPOUCXOAUT B
[MTPOLECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruKauu

5. JUIS1 KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMHUHOKHCIIOT

2) HYKJICOTH/IOB

3) rimKoreHa

4) bocdomunuaos

6. BITPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBIHAETCA 3A CUET

1) Tpanckpunn

2) peayruKauu

3) neHatypaunuu

4) cimpanu3amnuu

7. BIIATOJJAPS KOHBIOT AT U KPOCCHUHI'OBEPY ITPOUCXO/UT

1) yBenu4eHue yrciia XpoMOCOM BJIBOE

2) oOMeH reHeTHYeCcKoi nH(popMarreil MeXay TOMOJIOTUYHBIMH XPOMOCOMaMH

3) yMeHbIIIEHHE YUCIIa XPOMOCOM BJIBOE

4) yBenuueHue yncia raMeT

8. TIOJIMITEIITUAHBIE HEINW CHUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOAIINXCA:

1) B iuTO307€ ¥ MOAUPUIHUPYIOTCS TAKKE B IIUTO30JI€

2) B 1IuTO301J1€, 3aTeM MOAU(PUITUPYIOTCS B armmapate [ oibmku

3) Ha MmemOpaHe OHHJAOIUIA3MATHYECKOrO pETHKYIyMma, 3aTeM MOAUPUIUPYIOTCS B
arnmapare ['onbxu

4) B uuTO30I1€, 3aTEM MOIUGUITUPYIOTCS B JIIOMEHE JTU30COMBI

9. THTPOHBI BCTPEUAIOTCA B TEHAX

1) TOJIBKO 2YKapuOT apxedakTepuit

2) 5yKapuoT 1 DyOaKTepHid

3) nybakTepuii 1 apxeOaKTepHit

4) apxe0OakTepuil ¥ SyKapuoT

10. BCE PEAKIHWU CHUHTE3A OPIAHUYECKUX BEIIECTB B KIIETKE
[MPOUCXOOAT

1) obpazoBanuem mosiekyn ATD

2) ¢ 0CBOOOXIEHUEM YHEPTUU

3) pacluienyieHueM BEIIeCTB

4) ncrosib30BaHUEM YHEPTUU

11. 3 OJTHOM MOJIEKYJIbl HYKJIEMHOBOUW KMUCJIOTHI B COEJUHEHUU C
BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xjoporuiact

12.  JOYEPHUE XPOMATHU/JblI CTAHOBATCA CAMOCTOSATEJIIbBHBIMU
XPOMOCOMAMU TTOCJIE

1) cnapyBaHUs TOMOJIOTHYHBIX XPOMAaTH/]T

2) oOMeHa yyacTKaMHu MEX]ly TOMOJIOIMYHBIMH XPOMOCOMaMU

3) pa3neneHus COeANHSIONIEH UX [IEHTPOMEPHI

4) BeICTpanBaHUS XPOMOCOM B SKBaTOPHAILHON TNIOCKOCTH KIIETKU

13. TEHETUYECKMI KO/ — TO:



1) Habop KJIETOUHBIX F€HOB

2) HyKJIEOTH/IHAS MTOCIIE0BATEIHLHOCT T'eHA

3) reHeTuyeckas 3KCIpeccus

4) cuctema 3amucH reHeTHYeCKOoN HHpOopMaIu

14. B KAKHWX U3 MEPEUYUCIIEHHBIX OPTAHEJIJI CAMASA BbBICOKAS
KOHLIEHTPALIUSA Ca**

1) sinpe

2) MUTOXOHJIPHUSX

3) uuToruIazme

4) anmmapare "o mxu

15. KAKHUE U3 TMEPEUMCJIEHHBIX HUXE CTPYKTYP KJIETKWU HE MMEIOT
MEMBPAHBI

1) mu30COMBI

2) XJIOPOTUIaCThI

3) AapBIIIKH

4) armmapar "o mxu

ITAJIOHELI OTBETOB

Ne 3amanus 1123451678910 11 12|13 | 14| 15

OTBET L1241 314231 4|23 ]|4]|2]3

B 3amanmsx 16-25 BbIOepHUTE HECKOJIBKO NPABHIBHBIX OTBETOB WM YCTAaHOBUTE
COOTBETCTBUE WJIN NIOCIIEA0BATEIbHOCTB:!

16. BOCCTAHOBUTE B UCTOPUYECKOM IUIAHE ITOCJIEJOBATEJIBHOCTDH
DTATIOB BO3JJEMCTBU S YEJIOBEKA HA BUOC®OEPYV:

1) ycunenue BIMSHUS HA IPUPOJY C KOPEHHBIM NpeoOpa30BaHUEM YaCTH SKOCUCTEM;

2) uU3MEHEHHEe DKOCHUCTEM uepe3 MacTb0y CKOTa, YCKOPEHHE pOCTa TpaB IMyTeM HX
BBDKUTAHUS | T. 11.;

3) rnobalibHOE W3MEHEHHE BCEX JKOJIIOTMYECKUX KOMIIOHEHTOB B LIE€JIOM B CBSI3U C
HEOrpaHNYEHHON HHTEeHCH(HKAIIUEeH X035ICTBa;

4) cBepXHMHTEHCUBHAs 0XOTa 0€3 pe3KOro M3MEHEHHUs YKOCHCTEM B MEPHOJ] CTAHOBIICHUS
YeJI0BEYECTBA,

5) Bo3zielicTBHE JIIO/IeH Ha Onocdepy JUIh KaK OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BBIBEPUTE [TPOLECCHI, IIPOTEKAIOIIUE B IIPO®A3E TIIEPBOI'O
JEJIEHM S MEHO3A

1) oOMeH yyacTkamMu XpOMOCOM

2) Habop xpomocom u uucio mojiekyn JJHK B kimetke — 4ndc

3) neneHue LEHTPOMEP XPOMOCOM

4) bopmupoBaHHe BepeTeHa JIEICHUS

5) BeICTpanBaHUE XPOMOCOM I10 SKBATOPY KIETKU
18. KAKHME ITPOLIECCHBI ITPOUCXOJAAT B KIIETKE B ITEPUO MHTEP®A3LI?

1) cnupanu3zanus XpoMocoM

2) penymnukauus Mmosexyn JHK

3) pacTBOpeHHUE AIEPHON 000JIOUKH
4) cuHTE3 OCJIKOB B IIUTOIIA3ME

5) cunre3 nPHK B siipe



19. MAIJIBIE KPYI'OBOPOThHI VYIJIEPOJA B BUOC®EPE MOI'VT
OCYIIECTBJIATHCA CIEAYIOIIMM ITYTEM:

1) yrnexucinelii ra3 BeAEIsETCA B aTMOCc(epy B Iporiecce POTOCHHTE3a B THEBHOE BpEMS,
a B HOYHOE BpPEMsI €Tr0 YacTh MOIJIOMIAETCS PACTEHUSIMU U3 CPEIBI;

2) yrIEeKUCHbIi ra3 morjomaercs U3 arMocdepsl B mpoiecce GOTOCHHTE3a B JIHEBHOE
BpeMsi, a B HOUHOE BPEMsI €ro 4acTh BBIIETSETCS PaCTEHUSIMU B CPELY;

3) yraekucisiii ra3 atMochepsl MOrIomaeTcs: B mporecce (hOTOCHHTE3a ¢ 00pa3oBaHHEM
OpPraHMYECKUX BEIECTB, a C TUOENbI0 pPACTEHUH U JKUBOTHBIX MPOUCXOTUT OKHUCIICHHE
OpPraHUYECKUX BEIECTB C BBIZCICHHEM YTIIEKHUCIIOTO Ta3a;

4) yriekucInelil ra3 atMocgepbl MOTIoIaeTcs B mpolecce (OTOCUHTE3A, a MPHU JIbIXaHUU
BBIJIENIIETCS B aTMocepy;

5) yriexucinslii ra3 arMocdepsl morjiomaercs B npoiecce POToOCUHTE3a, a MPU CHOKUTAHUT
OpPTaHMYECKUX BEIIECTB BHIICTSAETCS B aTMOC(EpY.

20. YKAXUTE ITOCJIIEAOBATEJIBHOCTbH ®A3 OITVIOJJOTBOPEHUA.

1) cnmustHue raMeT, Uid CUHTaMUi

2) AMCTaHTHOE B3aUMOJIEHCTBUE U CONMKEHUE TaMeT

3) KOHTaKTHOE B3aMMOJICHCTBHE TaMeT U aKTUBAIIUS SUIIEKIIETKA

21. VCTAHOBUTE ITOCJIEJIOBATEJIbHOCTh CTAJIUM MHANBUIY AJTBHOI'O
PA3BUTHUSA UEJIOBEKA, HAUMHAA OT 3UT'OTHL.

1) bopMupoBaHH€e YeTHIPEXKAMEPHOTO Cep/La

2) obpazoBaHue 6JIaCTOMEPOB

3) dbopmupoBaHUE HEPBHOW CHCTEMBI

4) hopmupoBaHHE ME30ICPMBI

5) oOpa3oBaHMe IBYXCIOWHOTO 3apOIbIIa

22. BBIBEPUTE TPU ®YHKIUU ITJTASMATUYECKOM MEMBPAHBI

1) obecnieunBaeT MOCTYIUICHHE B KJIETKY HOHOB M METTKUX MOJIEKYIT

2) obecrieunBaeT MEPEIBIXKCHHUE BEIIECTB B KIIETKE

3) OTrpaHUYMBAET LIUTOIUIA3MY OT OKPYKAIOIIEH CpeIbl

4) ydacTBYeT B NOIJIOIIEHUH BEIIECTB KJIETKON

5) mpuaaeT KJIeTKe KECTKYI0 hopmy

6) cnyxut Matpunei 1t cuareza uPHK

23. BBIBEPUTE JIBA IIPU3HAKA HE [NOAXOIAIIME AJIs OIIMCAHUA
TPAHCKPUIILINN Y DYKAPUOT

1) oOpa3oBaHue MOMMHYKICOTUTHON 1IEMTU

2) COeUHSIOTCS HYKJICOTUIBI, COACpKAIINE Je30KCUPHO03y

3) matpurieit cimyxut mosiekyna JIHK

4) MPOUCXOJIUT B sAZIpE

5) ynBoenwne monekynsl JJHK

24, YCTAHOBUTE I[MOCJIEAOBATEJIBHOCTb IMPOIIECCOB
SMBPUOHAJIBHOI'O PA3BUTHU A [IO3BOHOYHBIX ) KUBOTHbBIX:

1) 3akyiajKa 3a4aTOYHBIX OPraHOB 3apOAbIIIA

2) HanpaBlIEHHBIE MIEPEMEILEHUs KIETOK U uX nuddepeHInpoBKa

3) pa3BUTHE HEPBHOM MIACTUHKHU

4) causiHUE SIMIIEKIIETKH U CIIEPMAaTO3011a U 00pa30BaHUE 3UTOThHI

5) bopMupOBaHUE MHOTOKJIETOYHOTO OJTHOCIIOMHOTO 3apO/IbIIIa

25. VIIOPAOOYUTE HCKOITAEMBIE ®OPMbBI YEJIOBEKA II0 BPEMEHU
CYIIECTBOBAHUS, HAUMHASI C CAMOW JIPEBHEN ®OPMBI:

1) YenmoBek ymemnbIit

2) KpoMaHbOHIIBI

3) Heannepranbis

4) YenoBek mpsiMOXOISIINI

5) ABcTpanonurex



ITAJIOHBLI OTBETOB

No
3a/1aHUsA

16 17 18 19 20 21 22 23 24 25

oreer |54,2,1,3| 1,4 245|345 23,1 |2,543,1]| 1,34 2,5 (4,5,2,3,1(5,1,4,3,2

B 3aganusx 26-30 pemure 3a1a4u:

3apanue 26. 3agauya Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJeT y pacTeHHH ropoxa,
MOJTYYEHHBIX OT CaMOOITBUICHUSI TOMO3UTOTHBIX POAUTEIHCKHX (OPM C KPaCHBIMU U C OeIbIMU
[[BETKAMH, a TAK)KE OT UX CKPEIUBaHUs MeX 1y co00ii.0

Pemenne. OGe poautensckue (GopMbI TOMO3UTOTHBI, TOITOMY 3aIllUCh CKpEIIMBaHUN Oyner
CIIEYIOIEH:

— oT camoomnbuteHus: 1) P: AA x AA; 2) P: aa X aa;

— OT epeKkpecTHoro onbuieHus: P: AA X aa.

I'omo3uroTHbie (GOPMBI JAIOT €AMHCTBEHHBIM THIT TaMET, W MO3TOMY IMPU WX CIUSHUU Oyjer
MOJTydeH eTMHCTBEHHBIN TiN MoToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIC PACTEHUS MAIOT TOJIBKO (POPMBI ¢ KpacHBIMU
1BeTKaMu. 2. Bce MOTOMKHM pacTeHui ¢ OeNbIMH [IBETKaMU OYAyT OIOIBETKOBBIMU (OHH BCETJa
roMO3UTroTHBI). 3. Bce pacTeHuss OT CKpenMBaHUS KPAaCHOLBETKOBBIX TOMO3UTOTHBIX C
0eNOIBETKOBBIMU OYIYT KPACHOIIBETKOBBIMU (JJOMUHAHTHBIN (PEHOTHIT), HO TETEPO3UTOTHBIMHU IO
TEHOTHITY.

3aganmne 27. 3agaya Ne 2. Ha pebGenka c | rpymmoii KpoBH B POAJIOME TPETEHIYIOT IBE
POJIUTENbCKHUE MAPHI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kpoBu;

— 2 mapa: Mathb co I, orery ¢ III rpynmoit kpoBu.

Kakoit mape npuHaiexxut pedeHok?

Pemenue. PeGenok ¢ I rp. kpoBu mo renorumny — I°I°. Takoe coueranue amieneii BO3MOXKHO
TOJILKO B CJIy4ae, €CJIM raMeThl M 0TI, U MaTepu OyayT conepxartb ayuienu [°. CienoBarensHo,
3Ta KOMOMHAIIMS T€HOB MOTIJIa OCYIIECTBUTHCS TOJIBKO MPHU 3a4aTHM peOeHKa B CiIydae BTOPOM
napbl, KOrja MaTh ¥ OTEL T€TEPO3UTOThI. 3aIIUIIEM CXEMY CKPEILIMBAaHUS:

P:TAT° @xI01° 3 GR: 0,51 A +0,51°; GA: 0,51 [1+ 0,51°; => F1: 0,25 I°I°.

OueBuaHO, YTO MepBas CyNpyKeckas napa npeTeH0BaTh Ha 3TOro peOeHKa HE MOXKET, T. K. Y Hee
MOTYT OBITB JieTH ToJbKO co II u III rpynmamu kpoBw:

P:I°1° @ x TAT[I3; F1: 50% IA I° u 50%I 1 1° (y nereit IT u 11T rp. KpoBHU COOTB.).

OT1Bet. PeOeHOK IPUHAIIICKUT BTOPOH Tape CYIPYyroB.

3aganue 28. 3amaua Ne 3. Onpenenure CcpeqHUil pa3Mep JTUCTOYKOB y Oeoro Kiemepa,
MOJIyUEHHOTO OT CKpPEIIMBAHUS TETOPO3UTOTHBIX pacTeHuil ¢ maucroukamu 10 m 7 Mm
COOTBETCTBEHHO.

Pemenne. OmnpenensieM TeHOTHUIIBI U 3aITUCHIBAEM CKPEIIUBAHUE:

P: V ba v x V by v; onpenensiem rametsr: G9: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nony4aem
notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBert. [lonyyeno 4 tuna ()EHOTHIIOB W TEHOTHIIOB B PAaBHBIX COOTHOIICHHSX. M3 HUX s
nepBoro OyJeT XxapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHHil pa3Mep JTUCTOYKOB 18 MMm).

3ananme 29. 3agaua Ne 4. [Ipoananu3upyite xapakTtep nepegayd pPelecCUBHOrO, YaCTUYHO
CLICTUIEHHOTO C I10JIOM, HAaCJIEICTBEHHOT O 3a00JI€BaHMUsI OT MaTePU K MOTOMKAM.
Pemenne. P:9X aX a SX AY A 6onpna F1: X AX a4 XaY AF2:9X AXa; X aXa;d X



AY A ; X aY A 6onbHa
Otser. bone3ns nepenaercs OT MaTepy yepes JAeTel U MPOSBIAETCA TOIBKO y BHYYEK.

3apnanme 30. M3 smeMeHTOB cooOmiecTBa (TOJIEBKA, 3€pHO 3J1aKOB, (DHIIMH, XOpEK)
COCTaBbTE MUIIEBYIO IIeNb W HA OCHOBAHWH IMPABWJIA DKOJIOTHUECKON MUPAMUJIBI OMPEIEIHTE,
CKOJIbKO HY)KHO 3€pHa, 4YTOOBI B JIECY BBIPOC OJMH (DWIIMH Maccoi 2,5 KT.

OtBeT:
3epHO 371aKOB MBeI1b-oneBKa Xopek OwiH
2500 kr 250 xr 25 xr 2,5 xr

B urtoroBoii pabote npeacraBieHbl 3a/laHus, OTHOCSIINECS K TPEM YPOBHSM CIOXKHOCTH:
“HU3KUN”, “cpemHuii”’, “BbICOKMN’. B 3aBUCHMOCTM OT THUMA WU TPYAHOCTH 3aJaHUS €ro
BBITMIOJTHEHHE OIICHUBAETCSA Pa3HBIM YHCIOM OaiioB. BelmomHeHue Kakaoro 3ajaHus “HU3KOro”
YPOBHSI CIIO)KHOCTH OIleHHWBaeTcs | OamoM. 3a BBIMONHEHHME 3alaHUi “‘CpelHero” ypOBHSA
CJIO)KHOCTH B 3aBUCHMOCTH OT MOJHOTHI U IPABUJILHOCTH OTBETA MPUCBAUBAETCs /10 2 O6aIOB.

K 3amanuto “BpICOKOT0” YpOBHS CIIOXKHOCTH OTHOCUTCS PEIICHUE CUTYallMOHHBIX 3aa4. 3a
BBITMIOJTHEHHE 3aJ]aHUi “BBICOKOTO” YPOBHS B 3aBUCHMOCTH OT IOJHOTHI M IPABUILHOCTH OTBETA
npucBauBaeTcs 0 3-X OaJIoB.

3agaHus ““HU3KOr0” W “CpeHEro” YpOBHEW CIIOKHOCTH MPOBEPSIOTCS aBTOMATHYECKH.
OTBeThI Ha 33J]aHUA “BBICOKOT0” YPOBHSI MPOBEPSIOTCS B PYYHOM PEKUME.

Pacrnipenenenue 3a1anuii O YpOBHSM CIIOKHOCTH MPEACTABIECHO B CIAEAYIOLIEH Ta0uiie:

YpoBenb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coJepiKaHue
3aaHus 3aJaHui
Huszkuit 1 50% - 3aJaHus C BBIOOPOM OJIHOTO IMPABHIILHOTO
OTBETa
Cpennuit 2 33% - MHO>KE€CTBEHHBII BBIOOD;
- BONPOCHI Ha  YHNOPSAJOYMBAHUE  WIH
YCTaHOBJICHHE MIPaBUIIbHOM
MOCIIEe0BATEIHHOCTH
Bricoknii 3 17 % - 3aJ1a4¥, IPEeIyCMaTPUBAIOIINE PAa3BEPHYTHIN
OTBET

Kpurepun orieHMBaHMsI UTOTOBOM MUCbMEHHOM pabOTHI:

Ouenka I[IpoueHT BhINOTHEHUSA
COTIUYHOY 85-100%
«XOPOIIIO» 70-84%

«yJIOBJIETBOPUTEIHHO» 50-69%
«HEYJI0OBJIETBOPUTEIHHO» MeHnee 49%




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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