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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)
®OC 1o IUCHUIIIMHE SABIISIETCA YaCThIO TPOTPaMMBbI ITOJATOTOBKH CIICIIMATHUCTOB
cpeanero 3BeHa no cnenranbHocT 09.02.01 KoMnbroTepHbIE CUCTEMBI M KOMILIEKCHI

1.2. MecTto mucumnmiuabl B ctpykrype IHIICC3:
BO/1.00 ba3zoBbie 0011€00pa3oBaTeibHbIC JUCIUILINHBI.

1.3. lesiu 1 3aga4uM JUCHUILIMHBI — TPe0OOBAHMS K Pe3yJIbTaTaM O0CBOCHUA
AUCIHUNIMHBI

JINYHOCTHBIE pPe3yJIbTATHI

Ne dopMHUpyEMBII pe3yIbTaT
PesynbTata|Cokpamennas [Mosuas popmyTupoBKa
dopMyaupoBKa
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1.1

I'paxnanckoe
BOCIIUTAHUE

I'paknanckoe BocnIUMTAHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN
0o0yyJarolerocs Kak akTHBHOTO U
OTBETCTBEHHOI'O YWIEHA POCCUKUCKOTO
00IIIEeCTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX TIPAB U
00s13aHHOCTEH, YBaOKEHNE 3aKOHA U
MPaBOTIOPSIKA;

IPUHATHE TPATUITMOHHBIX HAITMOHAIBHBIX,
001I1e4eI0BEYECKIX TYMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTH IPOTHUBOCTOSITE MICOJIOTHH
IKCTpEeMH3Ma, HallMOHAIN3Ma, KceHOhoOuH,
JTUCKPUMHHAIIAN TI0 COIIMAITEHBIM,
PENMTHO3HBIM, PACOBBIM, HAITMOHATBHBIM
pU3HaKaMm;

TOTOBHOCThH BECTH COBMECTHYIO
NESITETPHOCTh B HHTEPECAX TPAXKITAHCKOTO
00IIecTBa, y4acTBOBATh B CAMOYITPaBICHUHT
B 00111€00pa30BaTEeIbHON OpTraHU3AINH 1
JIETCKO-FOHOIIECKUX OPTaHU3AIUSX;

yMEHUE B3aHMOJICHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHUH
¢ uX QYHKIIUSIMHU ¥ Ha3HAUYCHUEM;
TOTOBHOCTH K TYMaHUTapHOU U
BOJIOHTEPCKOH IeATeIHbHOCTH
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1.2

[TatpuoTnueckoe
BOCIIUTAHUE

ITaTpuoTnyeckoe BOCIIUTAHUE:

® c(hOpMUPOBAHHOCTh POCCUUCKOM
IrpaXIaHCKON UEHTUYHOCTHU, TAaTPUOTU3MA,
yBaXXEHUS K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH nepel PoauHoi, ropaoctu
3a CBOM Kpau, cBOX0 PomuHy, CBOM SA3BIK U
KYJIbTYpY, IPOILIOE U HACTOALLIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

® [ICHHOCTHOE OTHOLIEHUE K
roCcyJIapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U IIPUPOJTHOMY HACIIEIUIO,
naMsTHUKaM, TpAAULUAM HapoaoB Poccun,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYAE;

® yjeiiHast yoeX1I€HHOCTh, TOTOBHOCTh K
CIIyeHuto U 3amure OTeyecTsna,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y

1.3

JIyXOBHO-HpPaBCTBEHHOE
BOCIIUTAHUE

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

® OCO3HAHHWE IYXOBHBIX LIECHHOCTEU
POCCHIICKOr0 HApOJa;

® c(hOopMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, DTUYECKOIO ITOBEJICHMUS,

® CIIOCOOHOCTH OLIEHUBATH CUTYALUIO U
MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

® OCO3HaHHWE JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYyayIIEro;

® OTBETCTBEHHOE OTHOIICHUE K CBOUM
poauTeNsaM U (WJIK) IPYTUM YICHaM CEMbH,
CO3JIaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHUS LIEHHOCTEW CEMENHOM KU3HU B
COOTBETCTBHH C TPAJIUIUSIMU HAPOIOB
Poccun
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1.4

ICTETHYECKOE
BOCIIUTAaHUE

ICcTEeTHYECKOE BOCIIUTAHUE:

® 5CTETUYECKOE OTHOIICHUE K MUPY, BKITFOYAs
ACTETUKY OBITA, HAYYHOTO ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyJa U
OOIIECTBEHHBIX OTHOIIICHHMI;

® CIIOCOOHOCTH BOCIIPUHUMATD Pa3TUIHBIC
BUJIbI HCKYCCTBA, TPAIUITUN U TBOPUECTBO
CBOETO U JPYTHX HAPOJIOB, OIYIAThH
SMOITMOHAJILHOE BO3/ICHCTBHE HCKYCCTBA;

¢ yOEKJICHHOCTh B 3HAUMMOCTH JIJISI IMYHOCTH
1 00I1IeCTBA OTEYECTBEHHOTO 1 MUPOBOTO
UCKYCCTBA, STHUYECKUX KYJIBTYPHBIX
TPaJHIIMA U HAPOJIHOTO TBOPUECTBA;

® I'OTOBHOCTH K CAMOBBIPAYKEHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISITH
KayecTBa TBOPUYECKOM TUIHOCTH

1.5

dusnyeckoe BOCOUTAHUE

duznyeckoe BOCIIUTAHUE:

e c(hOpMHUPOBAHHOCTD 37J0POBOTO U
0e3oracHoro odpasa KM3HU,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3JI0POBBIO;

® MOTPEOHOCTh B (PU3NUECKOM
COBEPIIICHCTBOBAHKH, 3aHATHUSIX CTIOPTUBHO-
0370POBUTEIHHON JIEATCILHOCTHIO;

® AKTHBHOE HEMPUATUE BPESIHBIX MPUBBIUEK U
WHBIX (OPM IPUYMHEHUS Bpeia
(U3UICCKOMY U IICHXUUYECKOMY 3710POBBIO

ctp. 6 u3 60




1.6

TpynoBoe BocIUTaHUE

TpyaoBoe Bocnuranue:

® FOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTH
MacTepCcTBa, TPYIAO0JIIO0HE;

® T'OTOBHOCTH K aKTUBHOU JCATEIHHOCTH
TEXHOJIOTMYECKON U COLMATBbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIIUAPOBATH, TUIAHUPOBATH U
CaMOCTOSTEIILHO BBITIONHATH TAaKYIO
JIeSITEHHOCTD;

® WHTEPEC K pa3InYHBIM cepam
npo¢eCCUOHATIbHON JeSTEIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIN BRIOOpP Oyaymiei
npodeccun u peannu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC TUIaHbL;

® TOTOBHOCTH U CIIOCOOHOCTH K 00OpPa30BaHUIO
U caM000pa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HH

1.7

DJKOJIOTUYECKOE
BOCITUTAHUE

IKOJOrnYecKoe BOCIUTAHUE:

® c(OpMUPOBAHHOCTH IKOJIOTHUECKOM
KYJIBTYPBI, IOHUMAHUE BIUSHUS COLIMATIBHO-
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE
IIPUPOTHOMN U COLIMAIIBHOU CPEBI,
0CO3HAHME II100ATIBHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIIeM;

® IJIJAHMPOBAHUE U OCYIIECTBICHUE JECUCTBUN
B OKPYJKAIOIIEH CPEAE Ha OCHOBE 3HAHUS
LEeJIel YCTOMYUBOIO Pa3BUTHUSA
YEJI0BEUECTBA;

® AKTHUBHOE HENPUATHE JICUCTBUI,
IIPUHOCSIIUX BPEIl OKPYKAKOLIEH Cpee;

® yMEHHE IMPOTHO3UPOBATH HEOJIArONPUATHbBIE
JKOJIOTUYECKUE MOCIEACTBUSA
MPEANPUHUMAEMBIX JIEUCTBUN,
MPEIOTBPAIIATh UX;

® PaCUIMPEHUE ONBITA AEATEIbHOCTH
3KOJIOTUYECKON HAIPABICHHOCTH;
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1.8 LlenHOCTH HAyYHOTO LleHHOCTH HAYYHOTI'O NO3HAHUA:
MO3HAHUS

® c(hOpMUPOBAHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHOU
MPAKTUKH, OCHOBAHHOTO HAa AUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIBbTYPHOM MUDE;

® COBEPIICHCTBOBAHUE SI3BIKOBOW H
YUATATEJIbCKOM KYJIBTYPHI KaK CPEJICTBA
B3aUMO/ICVCTBUS MEXKAY JIFOJIBMH U
ITO3HAHUS MUPA;

® OCO3HaHHWE IICHHOCTH HAy4YHOU
NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO
NEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIE

MeTtanpeaMeTHble pe3yJibTaThl

Ne dopMUpyEMBIN pe3yabTaT
PesynbTata|Cokpamennas [MosHas GopMyITUpOBKa
dbopmyIupoBKa
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2.1

YHuBepcaibHbIE
y4eOHBIC
IM03HaBaTeJIbHbBIC
nenicTBus. bazoBuie
JIOTUYECKUE AeHCTBUS

YHuBepcajJbHble yueOHbIe MO3HABATEIbHbIE
necTBus. ba3oBble Jjornyeckue geiicTBUA:

® CaMOCTOSITEIBHO (POPMYIUPOBATH U
aKTyaJIu3upoBaTh NpoodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

® YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WITH
OCHOBAHUS JJIsl CPAaBHEHHUS, KIIACCU(PUKAIIUU
1 0000IIIEHHUS;

® ONpeneNsITh LEIH IeATEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,

® BBISBJISITH 3aKOHOMEPHOCTU U IIPOTUBOPEUHSI
B pacCMaTpUBAEMBbIX SIBJICHUSAX;

® BHOCHTbH KOPPEKTHBBI B I€ATEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IeJISIM, OTICHUBATh PUCKHU TIOCTIEICTBHIA
JeSITeTbHOCTH;

® pa3BHUBATh KPEaTUBHOE MBIILICHUE TPU
pEeIIeHNH )KU3HEHHBIX MPOOIeM

2.2

YHuBepcaibHbIE
y4eOHBIC
ITI03HABATCIILHBIC
nenictBus. bazoBrie
HCCJICJIOBATEIILCKHIE
JICUCTBUS

YHuBepcajJbHble yueOHbIe MO3HABATEIbHbIE
necTBus. ba3zoBrle uccieaoBaTe/LCKHeE
aelcTBUSA:

® BIAJICTh HABBIKAMU yUeOHO-
UCCIIEN0BATEIBCKON U IPOEKTHON
JeSITEeIbHOCTH, HABBIKAMU Pa3peIICHUS
npo0JieM;

® CIOCOOHOCTH U TOTOBHOCTB K
CaMOCTOSITEIbHOMY MTOMCKY METOJI0B
pelleHus: IPaKTUUECKUX 3ajad,
NPUMEHEHUIO Pa3IMYHbIX METOOB
HO3HAHMUS;

® OBJIa/ICHUE BUJAMU JIEATEIBHOCTH 110
HOJIyYEHUIO HOBOT'O 3HAHHUS, €r0
UHTEPIpETalnU, TPeoOpa3oBaHUIO U
NPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX
CUTYaIUsX, B TOM YUCJIE TIPH CO3TaHUH
y4eOHBIX U COIIMATbHBIX TPOEKTOB;

* (opmHupoBaHME HAYYHOTO THIA MBIILJICHUS,
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BJIAZICHUE HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE
3a/71auu B 00pa3oBaTEIbHOMN ACSTEILHOCTU U
KU3HEHHBIX CUTYAIUsX;

BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIM3upOoBaTh 3374y, BBIJIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apTyMEHThI
JUISl JOKA3aTeNbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,;
aHAJIM3UPOBATh MOJYyUYEHHBIE B XOJI€
pElIeHus 3a]]a4K pe3yIbTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTb,
POTHO3UPOBATh U3BMEHEHNE B HOBBIX
YCJIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM,
OIICHUBATh TPUOOPETECHHBIN OIBIT;
pa3pabaThIBaTh IJIAH PEIICHHSI IPOOJIEMBI C
Y4ETOM aHaJIn3a UMEIOIINXCS
MaTePHAIbHBIX U HEMAaTepUaIbHBIX
pecypcoB;

OCYIIECTBJISTH IeJIeHANPaBIICHHBIN TTOUCK
HepeHoca CPeICTB U CIOCOOOB JIEHCTBHUS B
npodeccuoHaIbHYI0 Cpeny;

yMETb NMEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U MPAKTUYECKYIO 00J1aCTH
KU3ZHEACATEILHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIC UJICH, MIPE/JIaraTh
OPUTMHAJIBHBIC MMOJXO0/Ibl U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMTYCKAIOIINE
albTEPHATUBHBIEC PELICHUS
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2.3

YHuBepcaibHbIE
y4eOHBIC
M03HABATEIIbHBIC
nencreus. Pabora ¢
uHpopmarmein

YHuBepcajJbHble yueOHbIe MO3HABATEIbHbIE
neiicrusi. Padora ¢ nndopmanueii:

® BJIaJICTh HaBBIKAMH TIOJTyYCHHUS
uHGOPMAITIU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATh TIOHCK,
aHaJIN3, CUCTEMATU3AIUI0 ¥ HHTEPIIPETAITUIO
nH(}OpMAIUU Pa3INIHBIX BUIO0B U (popm
IIPEJCTABIICHHUS;

® C03/7aBaTh TEKCTHI B Pa3JIMUHBIX hopMaTax C
y4eTOM Ha3HA4YCHHS HH(pOpMaIu 1
11EJICBO ayIUTOPHH, BEIOHpast
ONTHMAJIBHYIO0 (OpPMY MpeICTaBICHUS 1
BH3YaJIU3aIHH;

® OILICHUBATh JIOCTOBEPHOCTD, ICTUTUMHOCTD
uH(pOpMAITNH, €€ COOTBETCTBHEC MTPABOBBIM H
MOPAJTLHO-3THYECKHUM HOPMaM;

® HCTOJB30BaTh CPEACTBA HH(DOPMAITMOHHBIX
¥ KOMMYHUKAITHOHHBIX TEXHOJIOTHI B
pEIICHINN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX
1 OpPTraHM3alMOHHBIX 33/1a4 ¢ COOIOCHUEM
TpeOOBAaHUM SPrOHOMHKH, TEXHUKH
0e3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, IPABOBBIX
ATUYCCKUX HOPM, HOPM HH(DOPMAITMOHHON
0€e30I1acCHOCTH;

® BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U
3aIUThl THOPMALIMK, UHPOPMALIMOHHOM
0€30MacHOCTH JINYHOCTH
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24

YHuBepcaibHbIE
KOMMYHHUKATHBHBIE
nencteus. OOIeHne

YHuBepcaJibHble KOMMYHHKATHBHbIE 1€ CTBHUS.
Oo0menue:

® OCYIICCTBIISITH KOMMYHHKAIIUH BO BCEX
cdepax KU3HH;

® pacIio3HaBaTh HEBEPOAIBHBIE CPEICTBA
0OIIIeHHs, TOHUMATh 3HAUECHHUE COIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEIMTOCHLUTKH
KOH(DJIMKTHBIX CUTYaIMA U CMSITYATh
KOH(DIUKTHI;

® BJIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIICHUS
1 B3aHMMO/JICHCTBUS;

® QPryMEHTHPOBAHHO BECTH JUAJIOT, yMETh
cMAT4YaTh KOH(MIUKTHBIC CUTYAIINH;

® Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PCHHSI C HUCIIOIh30BAHUEM SI3BIKOBBIX
CpEICTB
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2.5

YHuBepcaibHbIE
KOMMYHHUKATHUBHBIE
nericteusi. CoBMecTHas
NEATEIbHOCTD

yHI/IBepcaJ'IbeIe KOMMYHUKATHUBHbIC JeHCTBHS.
CoBMecTHasI ACATECJIBHOCTD:

® [JOHMMATh U UCMOJIb30BATh PEUMYIIIECTBA
KOMaHJHOW ¥ MHJIUBUIYaIbHOU pabOThI;

® BpIOMpATh TEMATUKY U METOJIbI COBMECTHBIX
NEUCTBUI C y4eTOM OOLIUX UHTEPECOB U
BO3MOKHOCTEU Ka)K0T0O WIEHAa KOJUIEKTHBA;

® IPUHUMATH LIEJIM COBMECTHOU
NEeATEIIbHOCTH, OPraHU30BbIBATh U
KOOPAMHUPOBATH JECHCTBUS 110 €€
JIOCTMKEHMIO: COCTaBJISTh IJIaH JCHCTBUM,
pacrpenenaTh poyiv C y4eTOM MHEHUN
YYaCTHUKOB OOCYKJaTh pPE3yJbTaThI
COBMECTHOH padoThI;

® OLICHMBATh KaY€CTBO CBOETO BKJIA/AA U
Ka)KJIOr0 YYaCTHUKA KOMaH bl B 00U
pe3yabTaT no pazpadOTaHHBIM KPUTEPHSIM;

® QpeaIaraTb HOBBIE POEKTHI, OLICHUBATh
WJIEU C MTO3UIMN HOBU3HBI, OPUTMHAJIBHOCTH,
MNPAKTUYECKON 3HAYUMOCTH;

® KOOPAVMHUPOBATH U BBIOJIHATH padOTy B
YCIIOBHUSIX PEAIIBHOTO, BUPTYaAIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBYS;

® OCYILECTBJIATH IO3UTUBHOE CTPATETMYECKOE
IIOBEJICHUE B PA3JINYHBIX CUTyaLUsIX,
IPOSIBIISATH TBOPUECTBO U BOOOpaAKEHHE,
ObITh MHULIUATUBHBIM
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2.6

YHuBepcaibHbIE
PEryJIATUBHBIE AEHCTBHUS.
Camoopranuzanus

YHuBepcaJbHbIe peryJasiTUBHbIC 1eHCTBUA.
Camoopranusanus:

CaMOCTOSATENbHO OCYIIECTBISATh
MO3HABATEIbHYIO IEITeIbHOCTD, BBISIBIIATD
npo0eMbl, CTaBUTh U (POPMYIIUPOBATH
coOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOMN
JESITeIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;
CaMOCTOSITENIEHO COCTABJIATH IJIaH PEIICHUS
Ipo0JIEMBI ¢ Y9€TOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U
IIPEAIIOYTECHNM;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM;
paciupsTh paMKU y4eOHOTO IIpeIMeTa Ha
OCHOBE JINYHBIX NPEIIOYTEHUI;

JienaTh OCO3HAHHBINA BHIOOD,
apryMeHTUpOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MTPHOOPETEHHBIN OTIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U
MPOSIBIICHUIO IIMPOKOM SPYIUIMH B PA3HBIX
00acTaX 3HaHUH, IOCTOSIHHO MOBBIIIATh
CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHb

2.7

YHuBepcalbHbIE
pEryJsiTUBHBIE ACHCTBUS.
CaMOKOHTPOJIb

YHuBepcaJbHble PeryasiTUBHbIE eiiCTBUS.
CaMOKOHTPOJIB:

JIaBaTh OLICHKY HOBBIM CHUTYallHUsIM, BHOCUTD
KOPPEKTHUBBI B AESATEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LEIIAM;
BJIaJICTh HaBBIKAMMU [103HABATEIILHOU
pedieKcHH Kak 0CO3HaHUs COBEpPLIAEMbIX
NENCTBUN U MBICIIUTEIIBHBIX ITPOLIECCOB, UX
pE3yIbTaTOB U OCHOBAHUN;

UCII0JIb30BaTh IPUEMbI peIeKCUU ISl
OLICHKHU CUTYaIllH, BbIOOpa BEPHOTO
peleHus;

YMEThH OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHAMATh PEIICHUS 110 UX CHUKEHUIO;
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2.8

YHuBepcaibHbIE
pEeryJIsITUBHBIC JEUCTBUSL.
OMOILIMOHAJILHBIN
WHTEIICKT

YHuBepcaJbHbIe peryJasiTUBHbIC 1eHCTBUA.
IMOIMOHAIbHBIA MHTEJJIEKT, PeANoJIaralonmi
c¢pOpMHUPOBAHHOCTD:

® CaMOCO3HAaHHs, BKIIOYAIOIIEro ClIOCOOHOCTh
IIOHMMATh CBOE DMOIIMOHAJIBHOE COCTOSIHHE,
BUJICTh HATIPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIEHOM C(hephl, OBITh YBEPEHHBIM B
cebe;

® CaMOpPETyJIUPOBAHHUS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTH 3a CBOE ITOBEJICHHE,
CITOCOOHOCTH Q1A TUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHCHHSIM U TIPOSIBIISATH
T'HOKOCTb, OBITh OTKPHITHIM HOBOMY;

® BHYTPCHHEW MOTHBAIINH, BKIFOYAIOIICH
CTPEMJICHHE K IOCTH)KCHUIO IIETH B YCIIEXY,
ONTHMU3M, HHUIIUATUBHOCTh, YMEHUE
JIEMCTBOBATh, HCXO/S U3 CBOUX
BO3MO>KHOCTEH;

® SMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTD
ITOHUMATh YMOIIMOHAJIBEHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €0 MPHU
OCYIIIECTBIICHUY KOMMYHUKAITUH,
CITOCOOHOCTh K COUYBCTBUIO U
COTIEPEKMBAHMIO;

® COIMAJIbHBIX HABHIKOB, BKITFOUAIOIINX
CIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS C
JIPYTUMU JIFOABMH, 3a00TUTHCSI, TPOSIBIATH
UHTEpPEC U pa3peniaTb KOHPIUKTHI;
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2.9

YHuBepcaibHbIE
PEryJIATUBHBIE AEHCTBHUS.
[Ipunsitue ceds u 1pyrux
moaen

YHuBepcaJbHbIe peryJasiTUBHbIC 1eHCTBUA.
IIpunsitue cedsi M APYrux Jroaei:

® MIPUHUMATH ceOsI, TOHUMAsE CBOW HEJOCTATKH
1 IOCTOMHCTBA;

® IPUHUMATHh MOTHUBBI U aPTYMEHTHI IPYTHUX
JIOJICH TIpH aHATIN3€ PE3yIbTaTOB
JIeITEIIbHOCTH;

® MpU3HABATh CBOE MIPABO U MPABO JAPYTHUX
JIOJCH Ha OIIMOKH;

® pa3BHBAThH CIIOCOOHOCTH IMTIOHUMATh MUP C
MO3UIINH JPYTOro YeJIOBeKa

IIpeameTHbIe pe3yJIbTATHI

TEPMUHOB U IOHATHM:
KU3Hb, KJIETKA,
OpraHu3M, BH]I,
MOMYJISALNS, SKOCUCTEMA,
OuoreHos, buocdepa,
MeTa0O0JIN3M,
HACJIEICTBEHHOCTb,
U3MEHYHUBOCTD

Ne dopMHUpyEMBII pe3yIbTaT
PesynbTata |Coxpamennas [MonHast popMynupoBKa
dopMyaupoBKa
3.1 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIH
3HAHHUI O MECTE U POJIM |OMOJIOTUU B CUCTEME HayYHOTO 3HAHUS;
OHMOJIOTHH B CHCTEME (YHKITMOHATHHON TPAMOTHOCTH YeJIOBEKa IS
HAY4YHOTO 3HAHMSI, pEIIeHUs KU3HEHHBIX MPOOIeM
(byHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa
JUTSI pEICHUS
KU3HEHHBIX MPOOIeM
3.2 c(hOpMHUPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
YMEHUS PaCKPhIBaTh coJiepKaHUE OCHOBOIIOJIATAIOIINX OMOIOTHYECKUX
coJiepKaHue TEPMHUHOB U TIOHSATHH: )XKU3Hb, KJIETKA, TKaHb, OPTaH,
OCHOBOTIOJIAT Al X OpraHM3M, BH/I, TIOMYJIAINS, YKOCHCTEMa, OMOIIEHO3,
OMOJIOTHYECKHUX ouocdepa; Metaboau3M (OOMEH BEIIECTB U

HpeBpalleHre YHEPIun ), FOMEoCcTas
(camoperymsiuus), OMocuHTe3 0ejIKa, CTPYKTypHas
OpraHM3aIlysl )KUBBIX CUCTEM, TUCKPETHOCTH,
CaMOpETyYJISALMSL, CAMOBOCIIPOU3BEICHUE
(penpoayKuusi), HaCIeACTBEHHOCTh, H3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs
OpraHu3aIus
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3.3 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
YMEHUS PaCKphIBaTh coJiepKaHUE OCHOBOIOJIATAIOIINX OMOIOTHYECKUX
coziepKaHue TEOPUI U TUTIOTE3: KJIETOUYHON, XPOMOCOMHOM,
OCHOBOITOJIAraI0IINUX MYTaIlMOHHOM, BOJIIOIIMOHHOMN, TIPOUCXOKICHUS
OMOJIOTUYECKHUX KU3HU U Y€JIOBEKa
TEPMUHOB U MOHATHM:

KU3Hb, KJIETKa,
OpraHu3M, BU/I,
MOMYJISIUSA, SKOCUCTEMA,
ouoreHos, buocdepa,
MeTa00IN3M,
HACJIEJICTBEHHOCTb,
U3MEHYUBOCTH

3.4 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATD
YMEHUSI paCKpbIBaTh OCHOBOTIOJIArAIOIINE OMOJIOTMYECKUE 3aKOHBI U
OCHOBOMOJIararoIye 3akoHoMepHocTH (I'. Mennens, T. Moprana, H.W.
Oouonornueckue 3aKoHbI v|BaBwmiiosa, J. ['exkens, @. Mromepa, K. bapa),
3akoHOMepHOoCTH (I TPAHUIIB UX IPUMEHUMOCTH K KUBBIM CHCTEMaM
Menpnens, T. Moprana,

H.U. BaBuiosna, O.
I'ekkens, @. Mromepa,
K. bapa), rpanunpl ux
IPUMEHUMOCTH
3.5 MPUOOpPETEHUE OMbITA MPUOOPETEHUE OMBITA MPUMEHEHUS OCHOBHBIX

MIPUMEHEHUSI OCHOBHBIX
METO/I0B HAYYHOTO
MO3HAHMUS,
UCIIOJIb3YEMBIX B
Ouonorun: HaOIIOICHUS
Y OTIMCAHUS JKUBBIX
CUCTEM, MPOLIECCOB U
SIBJICHUU;
bopMyapoBaHUS
BBIBOJIOB C
UCII0JIb30BaHUEM
Hay4HBIX ITIOHITHUH,
TEOPUU U 3aKOHOB

METOA0B HAYYHOI'O ITI03HAHUS, UCIIOJIb3YEMBIX B
Ounonoruu: HaOIIOCHUS U OTICAHUS YKHUBBIX
CHCTEM, ITPOLIECCOB U SBJICHUN; OpraHU3aluU U
IPOBEICHUS OMOJIOTMYECKOTO KCIIEPUMEHTA,
BBIJIBIJKCHHUS TUIIOTE3, BBIABICHUS 3aBUCUMOCTHU
MEXIy UCCIIeTyEMbIMU BETUYHMHAME, OOBSICHEHUS
MOJIYYEHHBIX Pe3yJbTaTOB U (HOPMYIUPOBAHMUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAYyYHBIX [IOHATHM,
TEOPUH U 3aKOHOB
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3.6 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS BBIIEISATh
YMCHHSI BBIJICIIATh CYIIIECTBEHHBIC TIPU3HAKH BUPYCOB, KIIETOK
CYIIIECTBEHHBIC TIPU3HAKH |IPOKAPUOT U 3YKAPUOT; OJHOKICTOYHBIX U
BUPYCOB, KJIIETOK MHOTOKJIETOYHBIX OpPTaHU3MOB, BUJIOB,
MIPOKAPUOT U DYKAPUOT; |OMOTEOLIEHO30B U IKOCUCTEM; OCOOCHHOCTH
OJTHOKJICTOYHBIX H IIPOIIECCOB OOMEHA BEIIECTB M IMPEBPAICHUS
MHOTOKJIETOYHBIX SHEPTUHU B KJIETKE, (OTOCHHTE3A, MNIACTUICCKOTO U
OpraHU3MOB, BHJIOB, HHEPreTHUECKOro 0OMEHa, XEMOCHHTE3a, MUTO34,
OHMOreoIeHO30B U Mel03a, OTUIOJIOTBOPEHUS, PA3BUTHSI U
HKOCUCTEM; OCOOCHHOCTH |pa3MHOKEHUS, MHANBUIYATEHOTO PA3BUTHS
poIeccoB 0OMeHa opranusma (OHTOreHe3a), 0OphOBI 3a
BEIIECTB U MPEBPAILCHUS |CYIIECTBOBAHKE, €CTECTBEHHOTO0 0TOOPA,
SHEPI'uU B KIIETKE, BU1000pa30BaHus, IPUCTIOCOOICHHOCTH
KPYTOBOPOTa BEIIECTB U |OPTaHU3MOB K Cpejic OOMTaHUS, BISHIS
NpeBpaIICHUE YHEPTUU B |KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOT€HHBIX
ounochepe M3MEHEHUH B 9KOCHCTEMAaX CBOCH MECTHOCTH,
KPyTrOBOPOTa BEIIECTB U MPEBPAIICHUE SHCPTHH B
ouocdepe
3.7 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh

yYMEHHUSI IPUMEHSTh
MOJTyYeHHBIC 3HAHUS IS
00BSICHEHUS
OMOJIOTHYECKUX
MIPOIIECCOB U SIBJICHHI,
JUTSI TIPUHSTHSI
IIPAKTUYECKUX PELICHUIN
B IIOBCEHEBHOM JKU3HU C
LEIbI0 00eCTIeUeHHS
0€3011aCHOCTH CBOETO
3710POBbS U 37]0POBBSA
OKPYKaIOIIUX JIOAEH

NOJTyYeHHbIE 3HaHUS 111 00BSICHEHUS
OMOJIOrMYECKUX MPOILIECCOB U SIBJICHUM, 1Jis
IPUHATHS IPAKTUYECKUX PEILIECHUI B IIOBCEHEBHON
KU3HU C LIEeIbI0 00ecreueHns 6€30I1aCHOCTH CBOETO
310pPOBbS U 37J0POBbsI OKPYIKAIOIIMX JIFOCH,
coOJI0ICHUS 3JI0POBOT0 00pa3a KU3HU, HOPM
IPaMOTHOT'O IIOBEICHUS B OKPYKAIOLIEH IIPUPOTHOU
cpelie; MOHMMaHKue He0OXO0AMMOCTH UCTIONIb30BaHUS
JOCTHKEHHUI COBPEMEHHOI OMOJIOTUHN U
OMOTEXHOJIOTH JUISI PAIlIOHATBHOTO
IIPUPOIOIIOIB30BAHUS
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3.8 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PEIIaTh
YMEHUS peliaTh OMOJIOTUYECKUE 3a/1a4l, COCTABIISITh
OMOJIOTUYECKHE 33/1aUl, |TE€HOTUIIMYECKUE CXEMbI CKPEIUBAHUS JJIs Pa3HbIX
COCTAaBJISITh TUIIOB HACJIEI0BAHUSI PU3HAKOB y OPTaHU3MOB,
TCHOTUIIMYECKHUE CXEMBl |COCTaBIISATH CXEMBI IIEPEHOCA BEIIECTB M SHEPTUU B
CKpEIMBaHUs JJIs AKOCHCTEMaX (LTI MTUTAHMSI, TUIIEBBIC CETH)
pa3HBIX TUIOB
HACJIeTIOBaHUS
MIPU3HAKOB Y
OpPraHU3MOB, COCTABIIATH
CXEMBbI IIepeHoca
BEIIECTB U YHEPTUHU B
HKOCUCTEMAX

3.9 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKU
YMEHHUI KPUTHIECKH OLICHMBATh WH(OPMAIINIO OMOTOTUIECKOTO
OLICHMBATh WH(OPMAILIHIO |COMIEPKaHNs, BKIIOYAIOIIYIO IICEBIOHAYIYHBIC
OMOJIOTHYECKOT0 3HAHUA U3 Pa3INYHBIX UCTOYHUKOB (CPEAICTBA
COJIEpKaHUS; MaccoBoi HHGOpPMaIUK, HAYYHO-TIOIYJIAPHBIE
UHTEPIPETUPOBATH MaTepuabl); HHTEPIPETUPOBATh ITHUECKHE
ATUYECKHUE aCHEKTHI aCIeKThl COBPEMEHHBIX UCCIIEIOBaHUM B OHoJorum,
COBPEMEHHBIX MeAMILIMHE, OMOTEXHOJIIOIMH; pacCMaTpUBaTh
UCCJICIOBAaHUI B rJ100aJIbHBIE HKOJIOTHYECKHE TTPOOIIEMBI
OMOJIOTUU, METUIIUHE,  |COBPEMEHHOCTH, (HOPMUPOBATH 11O OTHOLIECHHUIO K
OMOTEXHOJIOTHH; HUM COOCTBEHHYIO MO3UIUIO
paccMaTpuBaTh
rJ100aJIbHbIE
HKOJIOTUYECKHE
po0JIeMbl
COBPEMEHHOCTHU

3.10 c(hOpMHUPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUH CO3/1aBaTh
yMEHUH CO3/1aBaTh coOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIICHUS
coOCTBEHHbIE Ha OCHOBE OMOJIOTMYECKON MHpOpMaLIUU U3

MMCbMEHHBIE U YCTHBIC
cooOIIICHUS HA OCHOBE
OMOJIOTHYECKOM
uH(popmanuu u3
HECKOJIbKMX NCTOYHUKOB,
rPaMOTHO HUCTOJIb30BaTh
MOHATUMHBIN anmapar
OMOJIOrUH

HECKOJIbKUX UCTOYHUKOB, TPAMOTHO UCIIOIb30BaTh
NOHSATUIHBIN anmapat OMoJ0ruu
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1.4. ®opmupyemble KOMIETEHIIMH:

OK.4 DddexTrBHO B3auMOAEHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAHJIE

OK.7 CogneiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH CpeIbl, PECYpCOCOEPEKEHUIO,
MPUMEHSATH 3HAHUS 00 U3MEHEHUH KJIMMaTa, IPUHLIUIIBI OEpEITMBOT0 IPOU3BOJICTBA,
3¢ (HEeKTUBHO AEWCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX
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2. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JJIA TEKYHIETI'O KOHTPOJIA
2.1 Tekymuii kouTpoJb (TK) Ne 1 (45 MunyT)
Tema 3ansaTus: 4.1.3. UuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).
Metoa u popma konTpoasi: KontpoarsHas padora (CpaBHEHHE ¢ aHATIOTOM)
Bua koHTpOJISI: THChMEHHAs paboTa
IIpeamernblii pe3yabTat: 3.1 chopMHUPOBAHHOCTH 3HAHHUM O MECTE U POJIM OUOJIOTHU B
CUCTEME Hay4HOT0 3HaHUs; GYHKIIMOHAJIBHONW IPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHHUS
KU3HEHHBIX MPOOIIEM
3ansaTue(-s1):
1.1.1.buonorus kak Hayka. CBsi3u OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTrUMU €CTECTBEHHBIMU HayKkaMmu, ¢puiocodueid, penuruen, STUKOMN, 3CTETUKON U
npaBoM. MeToibl O3HAHUS KUBOU IPUPO/IBI.
3.1.1.00MeH BelecTB, UM META00IN3M. DHEPreTHUeCKU OOMEH B KJIETKHU.
I'enetnueckas uapopmanus u JHK.
3apanue Nel (10 muHyT)
Bapuanr 1.
Paccmotpute Tabnuny «bronorus kak Hayka» U 3alI0JIHATE MTyCTYIO SYEHKY, BIMCAB
COOTBETCTBYIOIIMI TEPMUH.

Paznen Ounosiornu IIpumep

[ [umnieBble 1enIn

[IpoBeeHre HEPBHOTO UMITYJIbCA

3ammTa opraHu3Ma OT 4yKEPOJHBIX TEJ

PacTenus onuchIBalOTCs U CPaBHUBAIOT C
JAPYIrHUMH PaCTCHUAMM.

Bapuanr 2.
Paccmotpute Tabnuiy «Bkiaa ydeHoOro B pa3BUTHE JAHHOW HAYKW» U 3aMIOJIHUTE MTYCTYIO
SIYENKY, BIMCAB COOTBETCTBYIOLINAN TEPMUH.

Paznen Ouostoruu IIpumep

H.. BaBuiioB oprannzosain 180
AKCHEAUIUHN C LETbI0 U3YUYEHUS
MHOT000pa3usi KyJIbTYPHBIX PACTCHHIA.

K. JIunue - bunapHas HOMEHKIaTypa.

Meunukos U. U. — @arouurapHas teopus
VMMYHUTETA.

Kox P. — OTkpbiTHE TyOCpKYyI€3HOU
MaJTOYKH.

Bapuanr 3.
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[Ipouiecc poTocuHTE3a pacTEHU OMKUCHIBACTCS XUMUUYECKON PEaKLIUei:

CO, + H,0O + cBer — yrueson + O,

[Iepen yuyensiMu BCTana 3ajavya BbIACHUTD, POJTYKTOM KaKOTO COCIMHEHUS SIBIIACTCS
KHUCJIOpPOJ B 3TOM mpoliecce. J{Jig cpaBHEHUs yYeHbIe U3YUYUIu Ipoiiecc GOTOCUHTE3a
MypIypHBIX cepobakTepuii. Ita OakTepus A (POTOCHHTE3A UCIIOIB3YET CEPOBOIOPOT U B
KadecTBE MOOOYHOTO MPOIYKTa BEICIISIECT aTOMapHYIO cepy. Y paBHEHHE (OTOCHHTE3A IS
9TUX OaKTepUi BBITIISAIUT CICAYIOMNUM 00pa3oM:

CO, + H,S + cBer — yrueBon + 2S

Kakoii BbIBOJI MOKHO c/ieniaTh U3 3TOro uccieaoBanusa? [louemy miis permeHus: HayqyHon
3a/1a4M YUeHbIe CpaBHUBAIN (POTOCUHTE3 pacTeHUH ¢ (DOTOCHHTE30M IMyPITYyPHBIX
Oaktepuii? Kakue BeiiecTBa erie o0pa3yrTcs B 3TOM Iporecce porocurTesa?

OueHKa Hokazamenu OUEHKU

5 3ajgaHue BBIIIOJIHEHO B [TOJIHOM O00OBEME.

HpI/I BBIIIOJTHCHHUHU 3aJaHUA JOITYIICHEI IBC OIITNOKH.

3 [Ipu BBIMOTHEHUY 3aJIlaHUs JOMYIIEHbI TPU OMIUOKH.

IIpeameTtHblii pe3yabTat: 3.2 chOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH COAECPKAHUE
OCHOBOTIOJIATAIOIINX OUOJIOTUUECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKA, OPTaHU3M,
BU/I, TIOMYJISAIMSA, SKOCUCTEMA, OMOIIeH03, Onocdepa, MeTadoIu3M, HACJIeICTBEHHOCTb,
W3MEHYHMBOCTD

3ansitue(-11):

1.1.2.2KuBsie cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus ononoruu. OTinnune
YKUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOJIBI.

4.1.2.VlanuBuayanbsHOE pa3BUTHE OPTraHU3MOB (OHTOTEHER).

3aganme Nel (10 MuHyT)

JlaiiTe onpeaeeHus OMOJIOTHYECKUM TTOHSATHUSM (Ha BHIOOP OT YETHIPEX 10 BOCBMHU
MOHSTUH):
Anabuo3, buonorus, Bupyconorusi, Anaromust, usuonorus, Ummynosnorus, boranuka,
3oomorust, HacneacTBeHHass ”3aMeHYMBOCTh, MoauduKaliMoHHas: ”3MEHYUBOCTb,
I'eneruka, Ceneknusi, Mopdonorus, Cucremaruka, ['ucronorus, Oxonorus, ['en, Kierka,
Kommec I'onpmxu, Opranemia, DHpomiazMaruyeckas cetb, Muroxonapuun, JJHK, PHK,
Bupycei, Oxonorus, IBomtonus, Bun, CoobmectBo, [Tomynsmus, buonienos, buocdepa,
JKupoit opranusm, Ananrtanusi, AT®, HAJI®, bakrepuu, benku, I'nbpun,
Monorubpunnoe ckpemniuBanue, Jurudpuanoe ckpenmBanue, Pogurenu, X-Y
xpoMocombl, HacnemoBanue clierieHHOEe ¢ moJIoM, [JOMUHAHTHBIN ITPU3HAK,
PenieccuBnbIif npusHak, EcrectBenHsiit oT60p, MckyccTBennslit or60p, UHOpuanHr,
Muro3, Meito3, Myrarenes, Oatorenes, ®unornne3, Cumounos, Tpuruietr, XUIHUIECTBO,
[Tapazutusm, Xpomoractsl, Xpomocoma, Cepmaro3oun, Ainexinerka.
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OMBHKa Hlokazamenu OUEHKU

5 CdopmynrpoBaHO BOCEMb OMOJIOTMYECKUX TTOHSTHM.

ChopmymupoBaHO IMIECTh OMOJIOTHYSCKUX ITOHITHI.

3 CdopmynupoBaHO YeThIpe OMOIOTHUECKUX MTOHSATHS.

IIpeameTHblii pe3yabTat: 3.5 NpUOOPETEHHE ONbITA MPUMEHEHHSI OCHOBHBIX METOIOB
Hay4YHOTO TTO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTHU: HAOIIOACHUS U ONTMCAHUS KUBBIX
CUCTEM, MPOLECCOB U SBJIEHUM; (DOPMYJIMPOBAHUS BBIBOJOB C UCIIOJIb30BAHUEM HAYUHBIX
IIOHATHM, TEOPUH U 3aKOHOB

3ansitue(-1):

2.1.1.Xumuueckuit coctaB kietku. benku. CoctaB u ctpoeHre 6€TKOB. AMHUHOKHCIIOTHI -
MOHOMepHI 6enKoB. HykIIenHOBBIE KUCTOTHI.

2.2.1.Knetka Kak 11eJ10CTHas kuBasi cucrema. [{lutomnasma u e€ opraHou/ibl.

3amanme Nel (10 MuHyT)

Bapumanr 1.

Kakyto nyneeyio cunomesy cmor chopMyaupoBaTh UCCIEI0BATEND MEPE]] TOCTAHOBKOM
skcniepuMenTta? Kakoit mapametp ObLI 3aJ1aH HKCIIEPUMEHTATOPOM (HE3aBHCHUMAs
nepeMeHHas), Kakoi mapameTp MEHSUICSA B 3aBUCHMOCTH OT 3a/IaHHOTO (3aBUCUMAs
nepemMeHHas)? 3a cYeT KaKuX 30H KOPHS IPOUCXOIUT yBEIUMUEeHHE ero pa3mepoB? Kietku
KaKOW TKaHU KOPHS B 3TOM Y4YaCTBYIOT?

Hynegasa zunomesa - NpuHIMaeMO€E 110 YMOJIYAHUIO MPEANOJIOKEHUE, UTO HE CYLIECTBYET
CBSI3U MEXTY ABYMS HAOJIFOTaeMBbIMUA COOBITUAMH, (DEHOMEHAMH.

DKCIEpUMEHTATOp PEUINI YCTAHOBUTD BIUSHUE TEMIIEPATYPhl HA CKOPOCTh POCTa KOPHS
pactenusi. OH oToOpain 24 mpopocimx ceMeHu (Hacoa ¢ KOpHEM U pa3Ieiiil Ha
HECKOJIBKO TPYMI. Y KaXJI0ro ceMeHHU (Pacou 3KCIIEPUMEHTATOP 3aMEePUJl JNIMHY KOPHS U
3anucall — HauMEHbIIETo U Hauboubiero B rpymnme. Kaxmyro rpyriny oH 06epHyI
BJIAKHOM MapJiel U MOMECTUII B MecTa ¢ pa3Hoil TeMmnepatypoit: 8—10, 14—16, 22—24 °C.
Uepes Tpu JHS SKCIIEPUMEHTATOP U3MEPUIT KOPHHU BCEX CEMsH (acolid U Pe3yJIbTaThl
npeACTaBUII B TaOJIUIIE.

I'pynusl cemsin ¢pacosu Temneparypa B kamepe, CpenHee yBejinueHue
B °C pasmepa
KOPHH 32 TPH JAHS, B CM
1 rpynma 8—10 0,6
2 rpymnmna 14—-16 1,9
3 rpynna 22-24 3,2
Bapuanr 2.

Y cTaHoBUTE IPABMWIIHHYIO TIOCTIEA0BATEIIBHOCTD MPOIIECCOB (POTOCUHTESA.
1) [IpeoOpazoBanue conHeuHoi sHepruun B s3Hepru0o AT;
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2) Bo30OyxaeHre CBETOM JIEKTPOHOB XJIOpOPuUILIa;

3) ®@ukcauus yriieKucioro rasa;

4) ObpazoBaHue Kpaxmana;

5) Ucnonb3oBanue sueprun AT® st cuHTE3a TIIIOKO3BI.

Bapuanr 3.

Y cTanoBUTE IPABUIIBHYIO TIOCIE0BATEIBHOCTD CTAUH TIpoIiecca YMOpHUOTeHe3a
YeJI0BeKa. 3alUIUTE COOTBETCTBYIOIIYIO MOCIIEI0BATEILHOCTD IUGD.

1) ractpyna;

2) Helpyna;

3) 3urora,;

4) opraHoTeHe3s;

5) Mopya;

6) Onactya.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITNIOJIHEHO B ITOJJTHOM 00BEME.

[Ipu BBITIOTHEHUH 3aaHUS JOMYIICHBI IBE ONTHOKH.

3 [Tpu BBINOJTHEHUY 3a/JaHUs JOMYIIEHbI TPU OIIHUOKH.

IIpeameTHblii pe3yabTat: 3.6 ChHOpPMUPOBAHHOCTH YMEHUS BBIICIATH CYIIICCTBEHHBIC
MIPU3HAKHU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOUHBIX U MHOTOKJIETOUHBIX
OpPraHU3MOB, BUJIOB, OMOTEOIIEHO30B 1 3KOCUCTEM; OCOOCHHOCTH MPOLIECCOB OOMEHA
BEILIECTB ¥ IPEBPAIICHUS SHEPTUU B KJIETKE, KPYTOBOPOTA BEMIECTB U MPEBPAILICHHE
sHepruu B buocdepe
3ansaTue(-s1):
3.1.2.Hekiserounbie (OpPMBI )KM3HU — BUPYCHI.
3apanue Nel (5 MmunyT)
Bapmuanr 1.
YcTaHoBUTE TTOCIIENOBATEILHOCTh COOBITUM MPU CUHTE3€ OeIKa B 3YKAPUOTUYECKON
KJIETKE. 3aUIINTE COOTBETCTBYIOLIYIO OCIEI0BATENBHOCTD LUPP.
1) Tpanckpunuus;
2) co3gaHue NMEeNTUIHBIX CBSI3EH;
3) coenqunenne nPHK ¢ pubocomoii;
4) npoueccunr (co3peanue) uPHK;
5) BBICBOOOXKICHUE TIOJTUTICTITUTHON TISTIH.
Bapuanr 2.
VYyeHble peli HCCIIEI0BaTh, 3alUIIAET JIU ABYXKOMIIOHEHTHAs BakMHa « CIIyTHUK
V»» ot 3apaxkenust BupycoM SARS-CoV-2. UcnibITyeMbIX pa3aeivig CIydailHbIM
o0pa3oM Ha JBe TPYyMIbl, IEPBOIl BBOAWIN BAKIIMHY, a BTOPOM — Iu1ane0o, mpyu 3TOM CaMH
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UCIIBITYEMBbIE HE 3HAJIM, B KAKOW U3 IPYIN OHU HaxozsaTcs. Jlanee yueHbie
PETUCTPUPOBANIM JIAHHBIE O CIy4asix 3apakeHusl B 00€UX Ipynnax B TEUEHHUE HECKOJIbKHUX
MECSLIEB, HAYMHAsA ¢ MOMEHTa (POPMHUPOBAHUS KIMMYHHOI'O OTBETA, U OOHAPY UM, YTO
Cpeay BaKIIMHUPOBAHHBIX 0JIs 3apazuBmuxcs coctapisieT 0,027%, a cpeau
HEBAKLIMHUPOBaHHBIX - 1,1%. Kakoi mapameTp 3agaBajics UCCIEIOBATENSIMH, a KAaKOU
MEHSJICS B 3aBUCUMOCTHU OT Hero? Yem MoryT ObITh IPEICTaBICHBI pa3HbIC BAKLIUHBI OT
BupycoB? Kakue Bumbpl *MMyHUTETa (OPMUPYIOTCS Y BAKIIMHUPOBAHHBIX U Y
nepebonesmux? Kakum 06pa3zom paboTaeT UMMYHUTET IPOTUB BUPYCOB?

Bapuanr 3.

Haiinute Tpu ommbku B mpuBeeHHOM TeKcTe «IIpoKapuoT 1 3yKapuoTh». YKakKUTe
HOMeEpa MPEeAJIOKEHUHN, B KOTOPBIX CEIaHbl OIIUOKH, UCIIpaBbTe UX. JlalTe mpaBuiIbHYIO
bopMyIUPOBKY.

(1)Knerounble opraHu3MBbl AENAT Ha MPOKAPHUOT U 3yKapuoT. (2)[Ipokaprorsr —
nosiiepHbie opranusmal. (3)K nmpokapuoTaM OTHOCSATCS OaKTEpUH, BOJOPOCTH, TPUOHI.
(4)ITpokapHuOThl — OJHOKJIETOYHBIE OPTAHU3MBI, & 3YKAPUOTHl — MHOTOKJIETOUHbIE
opranu3Mmsl. (5)IIpokapHOThI U 3yKapuOTHI MOTYT OBITh KaK aBTOTpO(aMH, TaK U
rereporpodamu. (6)Bce aBTOTpoHBIE OpraHU3Mbl UCIIOJIB3YIOT COTHEUHYIO SHEPTHUIO NSt
CHUHTE3a OpPraHUYECKUX BelecTB U3 Heopraundyeckux. (7)CruHe-3e1eHble — 3TO BOJIHbBIC
WIN peKe MOYBEHHBIE MPOKAPUOTHBIE aBTOTPO(PHBIE OPTaHU3MBI.

Ouenka Ilokazamenu oyenku

5 3a/1aHuE BBIIIOJIHEHO B IIOJHOM O0BEME.
4 [Tpu BRIMOTHEHUY 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.
3 [Tpu BBINOSTHEHUH 3a/1aHUSA JOIYIIEHBI JIBE OILINOKH.

IIpeamertnslii pe3yabTat: 3.10 copMupoBaHHOCTh YMEHUI CO3/1aBATh COOCTBEHHBIE
MUCBMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE OMOJIOTUYECKON HH(pOpMAIUU U3
HECKOJIBKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OMOJI0Tur
3ansaTue(-1):

2.1.2.buonoruueckue PyHKIUM OTKOB. YTIEBOIbI: MOHOCAXapu bl (TJIFOKO3a, pubo3a u
Ne30Kcupu003a), Aucaxapuibl (caxaposa, JJaKT03a) U nojaucaxapuasl (Kpaxmall,
TJIMKOTEH, IEJUTI0I03a).

4.1.1.®opmbl pa3MHOKEHHUSI OPTraHU3MOB: Oecroioe u moyoBoe. Meiio3.

3ananue Nel (10 muHyT)

Bapuanr 1.

[IpounTaB TeKCTHI ¢ HH(MOPMAIUEH, COCTABHTE OMMUCAHUS PA3TUYUN DYKAPUOT OT
IPOKApHUOT.

Tekcr 1.

[IpokaproTuyeckre Opranu3Msbl - ’TO MUKPOCKOITUYECKHE, B MOJABIISIONIEM OOJIbITNHCTBE
OJIHOKJIETOYHBIE ¥ KOJIOHUAJIbHBIE CylIecTBa. J{Jis MpoKaproT XapakKTEpHO U 00pa30BaHUs
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MHOTOKJIETOUHBIX CTPYKTYp. OHU 4acCTO MPUKPEIUISIOTCS K TOBEPXHOCTSIM U (OPMUPYIOT
OMOIJIEHKH, KOTOPbIE €1I€ HA3bIBAIOT MUKPOOHBIMU IJIEHKaAMU. DT TUIEHKH MOTYT UMETh
OT HECKOJIbKMX MUKPOMETPOB /10 NOJIOBUHBI MUJUIMMETPA B TOJUIMHY U YACTO COAEPKAT
MHOT'0 POKapUOTHYECKUX BUIOB. Ellle 0AHUM ITPUMEPOM ITPOCTENIIEN MHOTOKJIETOYHOU
OpraHM3aIllH ABISETCS 00pa30BaHHE MUKCOOAKTEPHUH MPH HEJOCTATKE MUIIIH IJI0JOBBIX
Ten, coaepxamux okoso 100 teic. bakTepuanbHbIX KiIeTOK. KileTku mpokapuoT uMeroT
dbyHIaMEHTAIbHBIE OTIUYHS OT SYKAPUOTHUECKHUX KIETOK. Y TIPOKAPUOT SACPHBIN
amnmapar He OTTpaHUYEH SACPHON 000JIOYKON OT UTOIUIA3MBbI. UX KJIETKH JTUIICHBI
OOJBITMHCTBA MEMOPAHHBIX OPraHeIl, MPUCYIINX FYKAPUOTHI (XJIOPOILIACTOB,
mutoxouapuit, DIIC, annapara ['onbaxu, TM30C0M, MUKPOTHIICTb). [ eHeTHUecKas
uH(popMaIs IPOKAPUOT COXpaHsIETCs B BUJIE KoiblieoOpa3Hoi monekyisl JJHK B
HEOOJBIIOM y4YacTKe HUTOILIa3Mbl - HykiaeounnoM. JJTHK mpokapuot, koTopas moiyduia
Ha3BaHUE "OaKTepHAIBHON XPOMOCOMBI", 0OBIYHO HE CBsI3aHA ¢ OeJKaMU-TUCTOHAMU U
perymsiuus padoThl FEHOB OCYLIECTBIISIETCS Yepe3 METaAOOTUTHI.

Tekcr 2.

Bo Bcex 3yKapHOTHYECKHUX KJIETKAX BBLACIAIOT LIUTOIIA3MY, OTTPAHUYECHHYIO OT BHELIHEH
cpenbl MeMOpaHoH . B nuTomiasme ecTh OTTpPAaHUYEHHBIE OT HEE YK€ CBOUMHU
MeMOpaHaMU SIPO U Pa3THMIHbBIE OPTAaHOUIBI KISTKU. B sipe HaXOaUTCs SAPHIIIKO,
XpOMAaTHH, SFICPHBIN COK. B 1IuTOMIIa3Me IPUCYTCTBYIOT MHOTOYUCIICHHBIE PUOOCOMBI
(OoJsiee KpyIIHBIE, Y€M y MPOKAPUOT), PA3INIHBIC BKIIFOUCHHS.

JI71s1 5yKapuOTHYECKHUX KJIETOK XapaKTepHa BBICOKAs YHOPSAI0YEHHOCTh BHYTPEHHETO
conepxkumoro. Takum 00pa3oM B KJIETKE IOCTUTAETCS pa3/ielieHne OMOXUMUYECKHUX
nporeccoB. MolieKyJsipHbIii cocTaB MeMOpaH, Ha0Op BEIIECTB M MOHOB Ha UX
MOBEPXHOCTH OTIUYAETCS, UTO OOYCIOBIMBAET UX (PYHKIIMOHAIBHYIO CIIEIIHAIA3AIHIO.

B uuromnnazMe npucyTcTByroT Oenku-(pepMeHTHI TIIMKOIN3a, 00MEHa caxapoB, a30TUCTHIX
OCHOBAHMI, aMMHOKHCIIOT U JIMTUJI0B. M3 onpeneneHHbIX 0eNKoB NPOUCXOIUT cOOpKa
MUKpOTpyOouek. L{uTornnazMa BbITONHIET 00bEAUHSIIONLYI0 U KAPKACHYIO0 (PYHKIUU.
Opraneibl TOCTOSTHHBI U BBITIOTHSIOT JKM3HEHHO BakHbIE PyHKIMU. Cpeiu HUX €CTh
oprasesuisl oouiero 3HaueHus (Mutoxouapuu, II1C, komriekc ['onbaxu, pudOCOMBI,
MTOJIMCOMBI, JIM30COMBI, MUKPO(DHOPUIIIBI 1 MUKPOTPYOOUKH, IIEHTPUOIU KIETOYHOTO
LEHTpPA, XJIOPOIIACTHI U IPYTUE IUIACTHU/IBI) U CHIEHUATIbHBIC Y CIIEHUATU3UPOBABIIUXCS
KJIETOK (MUKPOBOPCUHKH, PECHUYKHU, CHHAIITUYECKUE ITy3bIPbKU U P.).

Bapuanr 2.

W3 nByx TectoB, chopmupyiite COOCTBEHHBIN MMCHbMEHHBIM OTBET HA OCHOBE
OmoJIoru4ecKor HHpopMaIuu.

Texcm 1.

JIHK (0e3oxcupuboHnykieunosas Kucioma) — c60e00pa3Hblll Yepmedtc HCU3HU, CLONCHBILL
KOO, 8 KOMOPOM 3aKII0UEHbl OaHHble O HACIe0CMBEHHOU UHGopmayuu. Ima cloxHcHasa
MAKpOMONEKYId CNOCOOHA XPAHUMb U Nepedasams Haca1eOCMEEeHHYI0 2eHemu4ecKyo
ungopmayuro uz nokonenus 6 noxkoaenue. [[HK onpedensiem makue ceovicmea 1106020
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JHCUBO20 OP2AHUZMA KAK HACIEOCMEEHHOCNb U USMEHYUBOCb. 3aKOOUPOBAHHASL 8 Hell
ungopmayus 3a0aem 6cro NPOSPAMMY pA3BUMUSL TI0O020 HCUBO2O OP2AHUIMA.
T'enemuuecku 3anodicennvie paxmopvi npedonpeoesiiom 6ecb X00 HCUHU KAK UeloseKd,
max u 1106020 Op. opeanuzxma. Fckyccmeennoe unu ecmecmeentoe 8030eLucmaue
gHeulHell cpedbl CNOCOOHbL UL 8 HE3HAYUMENbHOU CIEeneHU NOBIUAMb HA 00U)I0
8bIPAINCEHHOCb OMOEIbHBIX 2eHeMUYECKUX NPUSHAKOG UL CKA3aMbCsl HA PA36UMUU
3anpocpammupOBaHHbIX NPOYECCos.

Tekcr 2.

Jezoxcupubonykiennonas kuciora (J{HK) — monumep, cOCTOUT U3 HYKIIEOTHIOB.
Hyxneorun [IHK coctout u3 azorucroro ocHoanus (B JJHK 4 Tuna: aneHuH, TMUMUH,
IIUTO3MH, TYaHWH) MOHOCaxapa Je30KCUpr003bl, PoCHOPHOI KUCTOTHI.

HyxneoTuabl coeIMHAIOTCS MEXAY COO0M MPOUYHOI KOBAJIECHTHOM CBS3bIO Uepe3 caxap
OJIHOTO HyKJIeoTHAa U (GochOpHYIO KUCIOTY Apyroro. [lomydaercst NOJIUHYKICOTHIHAS
LETIb.

JIBe MOTUHYKIICOTUIHBIE LIS COSTUHSIIOTCS IPYT C IPYTOM CIa0bIMU BOJOPOIHBIMU
CBSI3SIMH MEXY a30TUCTHIMHA OCHOBAaHMSIMH MO NPAaBUIIy KOMIIEMEHTAPHOCTH: HAIPOTHUB
aJIcHWHA BCEr/la CTOUT TUMHUH, HATPOTUB IUTO3MHA — 'yaHUH (OHU MOAXOIAT APYT APYTY
o ¢opMe 1 YUCITy BOAOPOIHBIX cBsizeid — Mexay A u T nBe cBsizu, Mmexay [l u I' — 3).
[Tomyuaercs aBorinas uens JJHK, oHa ckpydnBaeTcsi B ABOMHYIO CIIUPAIIb.

Bapuanr 3.

benku

IIpouuTaiiTe TecT, cocTaBbTe KiIacTEP «DYHKIUU OEITKOBY.

Opnumu U3 HauboJiee BAKHBIX OPTaHUYECKUX KOMIIOHEHTOB KUBOTO SIBJISIOTCS OCIKH.
benku - monuMepsl , ©X MOHOMEPAMU CITYKAT AMUHOKHUCIIOTHI. KOIM4YeCTBO aMUHOKHUCIIOT
B MOJIEKYJIaX pa3HbIX OEJIKOB MOXKET K0Je0aThcst OT 3-5 10 HECKOJBKUX ThIcs4. B Oenkax
NOCTOSIHHO BcTpevaroTcs 20 BUIOB aMUHOKHUCIOT. OHH OTIMYAIOTCS IO CBOEMY
CTPOEHHIO, HO UMEIOT 00ILKE IPYIIIbI, TIOCPEACTBOM KOTOPBIX COCIUHAIOTCS B JJIMHHbBIE
uenu [locnenoBaTeabHOCTh M YUCIO aMHUHOKHCIIOT JIs1 KKJI0T0 Oelika CTpOro
uHANBUAYaNbHBIL. [loaTOMY pasHooOpa3ue 6eIKoB Oe3rpaHUYHO.

benky nMErOT C10KHOE CTPOEHNUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEMN, KOTOPBIE
OTPEEISAIOT UX CBOMCTBA U BBINOJIHAEMbIE PyHKIMU. OCOOEHHOCTH CTPYKTYPHbI, GOpMBI,
CBOMCTB U (yHKIIMIA OEITKOBOI MOJIEKYJIbI 3aBUCSAT, B TIEPBYIO OU€peb, OT
MOCJIEIOBATEIbHOCTH AaMUHOKHCIIOT B TIOJIMIIENITUIHOM 11enu. B kaxaom Oerke 3Ty
NOCJIEI0OBATENBHOCTD ONPENEIIET HACIEACTBEHHAs IporpamMmMa opranusma. [loaromy
O€JIKM Ka)XJ0ro OpraHu3Ma pa3indaroTcs APYyT OT ApyTa.

benku, B oTIMYME OT IPYyTrUX OPraHUYECKUX BEIIECTB, JIETKO paspymaroTcs. OHu
CBOPAYMBAIOTCS MPU JEUCTBUU CUJIBHBIX KHCIIOT, IIEJIOYEH, COJIEN TSKEJIBIX METAJUIOB,
HaIllpuMep CBUHLA U PTYTH, BBICOKMUX TEMIIEPATYP U PaIUOAKTUBHOIO U3JTy4YEHUS. DTOT
IIPOLIECC HA3BIBACTCA IEHATYPALUEH.

Cpenn opraHMYeCKHX BEMIECTB OCJIKH 3aHUMAIOT IIEPBOE MECTO MO Pa3HOOOPaA3HIO
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BbINOJIHAEMbIX PyHKIMN. CaMast BaxkHasi U3 HUX - (pepMeHTaTuBHAs1. DepMEeHTHI (OT JiaT.
dbepMeHTYyM - 3aKBacKa) - ’T0 OMOJOTUUECKHE KaTaIu3aTopPhl, T.€. YCKOPUTEIU
XUMUYECKUX peakiuil B :kuBoM. Creayroias BaxkHast PyHKIUsL OEIKOB - CTPOUTENIbHASL.
benku BRIMOTHAIOT U SHEPTETUYECKYIO (PYHKIUIO, XOTS OHA Y HUX HE CTOJIb BayKHas, KAK Yy
yraeBoAoB 1 aunuaoB. [lpu okucnenun 1 r 6enka Beigensercs 17,6 kx sHeprum.
JIBurarenbHast QyHKIMS CBsI3aHA C COKPATUTEIbHBIMU O€JIKaMH, KOTOPBIE BXOJIAT B COCTaB
MBIIIEYHBIX BOJIOKOH, PECHUYEK, )KIYTUKOB, a 3HAUUT - 00ECIIEUNBAIOT JBUKCHHE
OpraHmsma M KjeTok. TpaHCHOpTHbIE OEJIKU CBSA3BIBAIOT U MEPEHOCST BEILIECTBA B OJTHOM
KJIETKE ¥ BO BceM opranusme. Hampumep, reMornioOuH 3puTpoLUTOB TPAHCIOPTHUPYET
KHCIIOPOJ, U YIJIEKUCIIBIN Tas3.

benkuy BBIMONHSIOT U 3alUTHYI0 QyHKIMI0. OHK 00pa3yroT aHTUTENA, 3aLUIIAIOIINE
OpPraHu3M OT O0JIE3HETBOPHBIX OaKTEpUil U BUPYCOB. PeryiasTopHsie O€IKHU - 3TO
TOPMOHBI, PEryIUpYIole OOMEH BEIIECTB B OpraHU3Me.

Ouenka Ilokazamenu ouyenku

5 3ajaHue BEHIIIOJIHEHO B ITOJIHOM O0OBEME.
4 [Ipu BBITTOTHEHUH 3aAaHUS JOMYIICHBI IBE ONTHOKH.
3 [Ipu BBITIOTHEHUH 3aaHUs JOMYIICHBI TPU OIIHMOKHU.

2.2 Texymuii KOHTPOab (TK) Ne 2 (45 munyT)
Tema 3ausiTus: 9.1.1.Coo0miecTBo oprann3mMoB — OnorieHo3. CBsI3u B OMOIICHO3E.
Metoa u ¢popma koutpoJsi: KontponsHas padbota (Omnpoc)
Buja xoHTpoOJsi: TUCEMEHHAs padoTa
IIpeameTHslii pe3yabTat: 3.3 chopMHUPOBAHHOCTh YMEHHS PACKPBIBATh COACPKAHUE
OCHOBOITOJIATAIONIUX OMOJOTUYECKUX TEPMHUHOB U MOHSATUMN: KU3Hb, KIIETKA, OPTaHU3M,
BU/I, OIYJISIMS, 9KOCUCTEMA, OUOIeH03, Orocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
U3MEHYUBOCTH
3ansitue(-s1):
6.1.1.9Bomro1IMOHHAsI TEOPUS U €€ MECTO B OMOJIOTUH. DBOIIOIIMOHHAsS Teopus Y.
Hapsuna. [Tonynsuus Kak eAMHUIA BUIA U SBOJIIOIUH.
3aganue Nel (5 munyT)
Bapuanr 1.
CyIIHOCTb KJIETOYHON TEOPUU TOUHEE OTPAXKEHA B MOJIOKEHUU:
1) Bce KJIIETKHM MHOTOKJIETOYHOTO OpTraHW3Ma BBITIOJTHSIIOT OJMHAKOBBIC (PYHKITUN;
2) BCE KIJIETKH MHOTOKJIETOYHOT'O OpraHu3Ma OJIMHAKOBBI IO CTPOCHHUIO;
3) BCe OpraHu3MBbl COCTOAT U3 KJIETOK;
4) KJIETKH B OpraHU3Me BO3HUKAIOT U3 MEKKIETOYHOI'O BEIIECTBA.
JlaiiTe 0OBSICHEHHS ATUM ITyHKTaM.

Bapuanr 2.
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YcTaHOBUTE TTOCIICIOBATEIFHOCTD SBOTIOIIMOHHBIX MTPOIIECCOB, MTPOUCXOAMBIIHNX Ha
3emiie, B XpOHOJIOTHYECKOM MOpsIIKE. 3aUIIUTE COOTBETCTBYIOIIYIO
MOCJIeI0BATEIBLHOCTD IUPD.

1) BBIXOJT OpraHU3MOB Ha CYIILY;

2) BO3HUKHOBEHHE (POTOCUHTERA;

3) dopMupoBaHKEe 030HOBOTO PKpaHa;

4) oOpa3oBaHUE KOAIIEPBATOB B BOJIC;

5) nosiBJIeHUE KIETOYHBIX (POPM KU3HHU.

Bapuanr 3.

Br16epute Tpu BEpHBIX OTBETA U3 LLIECTH U 3alUIIUTE LUQPBHI, 10 KOTOPHIMU OHU
yka3aHbl. CXO/IHOE CTPOEHUE KIIETOK PACTEHHUM U KUBOTHBIX CBUETEIBCTBYET O
1) policTBE 3TUX OPraHU3MOB;

2) OOIIHOCTH IPOUCXOXKEHUS PACTEHUH U )KUBOTHBIX;

3) IpOMCXOXKIEHUHU PACTEHUH OT )KUBOTHBIX;

4) pa3BUTUU OPTAaHHU3MOB B MIPOLIECCE IBOJIOINH;

5) enMHCTBE PACTUTEIHHOTO U )KUBOTHOTO MHPA;

6) MHOTOOOpa3uK MX OPTaHOB U TKAHEH.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM O00OBEME.

[Ipu BBITIOTHEHUHU 3aJjaHUs IOMyIIIEHa OJIHA OLIUOKa.

3 HpI/I BBIIIOJTHCHHUHU 3aJaHUA JOITYIICHEI IBC OIITNOKH.

IIpeameTtHblii pe3yabTat: 3.4 chOpMHUPOBAHHOCTH YMEHUS PACKPHIBATH
OCHOBOIIOJIAraroiire ouonornueckue 3akousl 1 3akonomeproctu (I'. Mennens, T.
Moprana, H.W. BaBunoga, 3. I'exkens, @. Mromepa, K. bapa), rpanuiisr ux
IPUMEHUMOCTH

3ansaTue(-1):

5.2.1.CuemieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHoOMy
HAaCJICIOBAHUIO T€HOB.

3apanue Nel (15 muHyT)

Bapuanr 1.

Y Mblelt TeHbl OKpacKy MIEPCTU U JJIMHBI XBOCTa HE cuerieHbl. Jimnanbiii xBocT (B)
Pa3BUBAETCSA TOJIBKO Y TOMO3UIOT, KOPOTKHM XBOCT Pa3BUBACTCS y T€TEPO3UTOT.
PeneccuBHbIE IeHBI, Onpeneaonue JUIMHY XBOCTA, B TOMO3UTOTHOM COCTOSIHUH
BBI3BIBAIOT TMOEIH YMOPHUOHOB.

[Ipu ckpelmMBaHUM CAMOK MBIIIEH C YEPHOU IIEPCThI0, KOPOTKUM XBOCTOM U CamIla C
0eJiol MepCThIo, IITMHHBIM XBOCTOM noiydeHo 50% ocobeii ¢ 4epHO# MIepCThiO U
JUTMHHBIM XBOCTOM, 50% - ¢ 4epHO# MIEPCTHI0 U KOPOTKUM XBOCTOM. BO BTOpOM cityuae
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CKPECTHJIM MOJYUYEHHYIO CAMKY C YEpPHOM HIEPCThIO, KOPOTKUM XBOCTOM M caMmlia ¢ Oenoun
HIEPCTHI0, KOPOTKUM XBOCTOM. COCTaBbTE CXEMY pelIeHus 3anaun. Onpenenure
T€HOTHUIIBI POJUTENEH, TEHOTUIIBI U (PEHOTHUIIBI TIOTOMCTBA B IBYX CKPEUIMBAHUSAX,
COOTHOIIIEHHE (PEHOTUIIOB BO BTOPOM CKpelMBaHUH. OOBACHUTE MPUUHMHY MTOJYYEHHOTO
(EeHOTUTTNYECKOTO PACILEIIIICHHS] BO BTOPOM CKPEIIMBAHUHY.

Bapuanr 2.

Bacunuca - kapernaszas KeHIIMHA C HOPMAJIbHOU CBEPTHIBAEMOCTBIO KPOBU BBIIILIA 3aMYXK
3a EBrenus -romy6oriasoro reMopuiauka. ¥ HUX poauiiach Kaperiaszas 104b Mapus ¢
HOpMaJIbHOM CBEPTHIBAEMOCTBIO KPOBHU U ro1yooriasbliii cbiH IleTp ¢ reMmodunuei.
CocraBbTe cxeMy pemeHus 3a1auu. OnpeneanuTe TeHOTUIIbI POAUTENEH, TEHOTHUIIBI,
(eHoTuUIB ¥ I0J TOTOMKOB. Kakoil reHoTHIl MMen Kaperiasblii My Mapuu ¢
HOPMaJIbHOM CBEPTHIBAEMOCTbIO KPOBH, €CJIM U3BECTHO, YTO Y HUX POJMIICS TOyOOria3pii
ChIH, cTpajatonuii remopunuei? Bacunuca cunraia, 4To uMeHHO EBrenuii nepenan
[letpy cBoii ren remodunuu. beuta nu Bacunuca npasa? OTBET NOSICHUTE.

Bapuanr 3.

VY denoBeka CHHIAKTUIINS (CpallleHne NalbleB) U OJM30pYyKOCTh MEPEAAIOTCS KaK
JOMUHAHTHBIE ayTOCOMHBIE IIPU3HAKH, a MISATUIIAJIOCTh U HOPMAJIBHOE 3PEHUE - KaK
pPELECCUBHBIE ayTOCOMHBIE NTPU3HAKHU. J[MreTepo3uroTHas *KEeHIIMHA BhIIIA 3aMYyX 32
reTEPO3UTOTHOTO MYKUMHY C CUHIAKTHIIMEN, UMEIOIEr0 HOpMaJIbHOE 3peHue.. KakoBa
CTENEeHb FEHETUUYECKOT0 PUCKA POXKIACHUSI peOeHKa ¢ IpU3HaKaMu MaTepu?

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIIIOJIHEHO B IIOJIHOM O00OBEME.

HpI/I peuIiCHUHU 3aJa41 COCTAaBJICHA CXCMbI CKPCIIMBAHMA, OIIPCACIICHBI
T'CHOTHIIBI pOI[HTeJIeﬁ, (1)GHOTI/IHI)I IMIOTOMCTBA OJHOI'O CKPCIINBAHMA.

3 HpI/I PCHICHUHU 3ada49U COCTABJICHA CXEMbI CKPCIIUBAHUA.

IIpeameTtHblii pe3yabTat: 3.7 chOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh MOJTyUYEHHbIE
3HAHMS 17151 O0BACHEHHS] OMOJIOTUYECKUX MPOLECCOB U SIBJICHUH, I PUHATHUS
MPaKTUYECKHUX PEIICHUN B MIOBCETHEBHOW XKU3HH C LIETbI0 0O0ecrieueHHs 0€30MMacHOCTH
CBOETO 30POBbS U 310POBbS OKPYKAIOIIMX JIFOIEH

3ansitue(-1):

5.1.1.IlpeameT u 3agaun reHETUKU. MOHOTHOPHUIHOE ¥ TUTUOPHUIHOE CKPEIIUBAHNE,
3aKOH HE3aBUCHMOT'0 PACIICIUICHUS.

5.2.2.CocTaBlieHHE U aHAIU3 POJOCIOBHBIX.

6.1.2.CpaBHeHMEe BUAOB 110 MOP(POIOTUYECKOMY KPUTEPHIO.

3ananue Nel (5 MmuHyT)

Bapmanr 1.
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Pacrmonoxure B MpaBUILHOM TIOPSAIKE YPOBHHM OPTaHHU3AIUH YKU3HU, HAUMHAS C
HaMMEHbIero. B oTBeTe 3anummTe COOTBETCTBYIONIYIO MTOCIEI0BATENHLHOCTD IIU(P.
1) 6uoreHo3;

2) NOMyJsLHUS;

3) HEelpoH;

4) MHOTOKJIETOUHBIN OpTraHu3M;

5) 6uocdepa.

Bapuanr 2.

YcTanoBuTE MOCIEOBATEIHLHOCTh COOBITUM, TPOUCXOASIIIUX TTPU MEeTa00IM3Me OEJIKOB B
OpraHu3Me 4YeJI0BEeKa, HaUMHasl ¢ MONaJaHus UM B )KeIy10K. B orBeTe 3anummure
COOTBETCTBYIOIIYIO MOCIEI0BATENLHOCTH IIUGD.

1) pacuienieHre HEHYKHBIX U UICLIOPYEHHBIX OeJIKOB 1 okuciienue ux a0 CO,, NH; u
H,0;

2) pacierieHle NenTUI0B Ha aMUHOKHUCIIOTHI B IBEHAIIIATUIIEPCTHOM KHUIIIKE;

3) pacuierieHrue O€IKOB Ha KOPOTKHUE MENTHU/IBI B KETYAKE;

4) NOCTYIJICHUE AMUHOKUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OCJIKOB;

5) BeiBeaenue CO,, NH; u H,O u3 opranusma;

6) BcachlBaHHE aMUHOKHUCIIOT B KPOBb B TOHKOM KUIIIEYHUKE

Bapuanr 3.

Pacnionoxure B mpaBUILHOM MOPSIKE MYHKTHI MHCTPYKIMH 110 U3MEPEHUIO
apTepuaIbHOTO JaBJeHHs. B oTBeTe 3anUIINTE COOTBETCTBYIOILYIO MOCJIEI0BATEILHOCTD
uQp.

1) 3akpoiitTe ki1anaH 6ayioHa TOHOMETPa U HarHETalTe ¢ MOMOIILIO PE3NHOBOTO OaJljIoHa
BO3JIyX JI0 UCUE€3HOBEHHUS MyJibCca WIH JI0 TToKa3aHus Ha 1udepoiaaTe ToHomeTpa 140-150
MM PT. CT.

2) Huxe MaHKETKHU B IOKTEBOM CTHO€ YCTaHOBUTE (DOHEH]IOCKOII.

3) B MOMEHT MCYe3HOBEHUS ITyJIhCa MAaHOMETP YKa3bIBAET MHHIMAIBHOE
(InacToanyecKoe) JaBJICHUE.

4) IInoTHO 0O6EpHUTE MAaHKETKY TOHOMETPa BOKPYT 0OHa)KEHHOTO TJIeda UCIIBITYEMOTO U
3aKpemnuTe ee.

5) B MOMEHT mosiBJIEHUS MTyJIbCOBBIX YJapOB MMOKA3aTEIh MAHOMETPA COOTBETCTBYET
MaKCHUMaJIbHOMY (CHCTOJIUYECKOMY) JaBJICHUIO.

6) [IproTkpoiTEe BEHTUIIb, MEJICHHO BBIyCKalTEe BO3yX U3 MaH)KEThl. BHUMaTenbHO
CJIeIUTE 3a MOKAa3aHUSIMH MAHOMETPa U OJJHOBPEMEHHO MPUCTYIIMBANTECH K 3ByKaM B
dboHeHI0CKOoTIe

Ouenka Ilokazamenu oyenku
5 3a1aHuEe BHIOJHEHO B IIOJTHOM 00BEME.
4 [Ipu BBITIOTHEHUH 3aaHUS JOMYIIIEHA OJTHA OITHOKA.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

IIpenmeTHblii pe3yabTaT: 3.8 chOPMUPOBAHHOCTH YMEHHUS PEIIaTh OMOJIOIMUYECKHE
3a/1a4y, COCTABIIATh T€HOTUIIMYECKUE CXEMBbI CKPELIMBAHHUS JUUISl PA3HBIX TUIIOB
HACJICJOBaHMS IPU3HAKOB Y OPraHW3MOB, COCTABIIATh CXEMBI IIEPEHOCA BEIECTB U
DHEPI'UU B SKOCUCTEMAX

3ansaTue(-1):

7.1.1.Hay4nsble runore3sl BOSHUKHOBEHHUS )KU3HH HA 3emite. COBpEMEHHAsI CUCTEMA
OpPraHUYECKOro MUpa. DBOJIIOIMS YeJIOBEKA (AaHTPOIIOTEHES).

3ananue Nel (10 muHyT)

Bapuanr 1.

['myxoTa - ayToCOMHBIN MTPU3HAK; JAIbTOHU3M — IPU3HAK, CLETIJICHHBIN ¢ moioM. B Opake
3JI0POBBIX POAUTENEH poansICs peOeHOK IMIyXoi AanbTOHUK. COCTaBbTE CXEMY PELICHMUS
3agaun. OnpenenanTe reHOTUIbl poauTeNiel U pedeHKa, ero MoJl, TeHOTUIIBI U (PEHOTHUIIBI
BO3MOKHOT'O IIOTOMCTBA, BEPOSITHOCTh POXKJIEHUS AeTel ¢ o0enmu anomanusamu. Kakue
3aKOHBI HACJIEACTBEHHOCTH MPOSIBIIAIOTCS B TaHHOM ciyuyae? OTBeT 000CHYMHTE.

Bapmuanr 2.

I'en, oTBeyaromunii 3a TpyIIIbl KPOBH Y YENOBEKA, UMEET TPH AJLIIEIIA: i, 14, 1P,
[TonoxuTenbHbIA pe3yc-PpakTop TOMUHUPYET HAJl OTpULATEIbHBIM. JKEeHIlMHA ¢ IEPBOM
IPYIIIONA KPOBH U MOJIOKUTEIBHBIM PE3YCOM BBIIIA 3aMY’K 34 My»KYMHY CO BTOPOH
CPYNION KPOBU U OTPULIATENBHBIM PE3yCOM. Y HHUX POJAWIIACH 0Yb C IEPBOU IPYIIION U
HOJIOKUTENIBHBIM pe3ycoM. CocTaBbTe CXeMy pellieHus 3aaadn. Onpeaennre reHOTHIIbI
poauTenei, TeHOTUIIBI U (PEHOTHUITBI BCEX BO3MOXKHBIX JIeTel JaHHoU maphl. KakoBa
BEPOSATHOCTb POXKIACHUSI peOeHKa C BTOPOM TPYMIO KPOBU U OTPHULATEIbHBIM PE3YCOM Y
3T0#1 mapsl? OTBET MOSICHUTE.

Bapuanr 3.

N3BectHO, uTO O/1HA U3 hopM MM30(DPEHUH HACIEAYETCS KaK PEIECCUBHBIN MPU3HAK.
Ornpenenute BEpOSTHOCTb POKACHUS peOeHKa ¢ mHU30(pEeHUEH OT 310POBBIX POAUTENCH,
€CJIM U3BECTHO, YTO OHU 00a reTepO3UTOTHHI IO 3TOMY MPU3HAKY.

Oueuka Ilokazamenu OUEHKU

5 3a,uaHHe BBITNIOJIHEHO B ITIOJITHOM 00BEME.

[Ipu BBITIOTHEHUH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3a/laHUA JOITYIICHEBI IBC OIIINOKH.

IIpeameTHblii pe3yabTat: 3.9 chOpMHUPOBAHHOCTH YMEHUN KPUTHUYECKU OIICHUBATH
nHDOpMAIHIO0 OUOJIOTHYECKOTO COJIEPIKAHMS; HHTEPIPETUPOBATH ITUUECKHUE ACTICKTHI
COBPEMEHHBIX MCCJICIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH; PACCMATPUBATh
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rJ100aJIbHBIE HKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH

3ansaTue(-1):

8.1.1.0Bomtonys Kak Hayka. 3aa4u ¥ pa3aesbl SKOJIOTUU.

8.1.2.Pa3BuTne OMOTEXHOJOTHUI C MPUMEHEHUEM TEXHUUECKUX CUCTEM (OMOMHXKEHEpHs,
ononmHpopMaTrka, OMOHUKA) U UX PUMEHEHHUE B )KU3HH YesoBeKa. (podeCcCHOHAIbHO -
OPUEHTUPOBAHHOE COJICPIKAHUE)

3ananue Nel (10 MuHYT)

Bapuanr 1.

IIpouyuTaiiTe TEKCT, OTBETHTE HA BONPOCHI U BBHINOJIHUTE 3aaHUSA K TEKCTY.
Bupycsi

B 1892 roay pycckuii yuensiii [I.1. IBaHOBCKHiT onrican HEOOBIYHBIE CBOHCTBA
B0O30yuTeNst 60sie3HN Tabaka - TaKk Ha3bIBaeMOW TabauyHON MO3aWKU. DTOT BO30YAUTEIIb
IPOXO0JUJ uepe3 OakTepuanbHble GuibTpbl. Takum 00pazoM, 310pOBbIE pacTeHHs Tabaka
MO>KHO 33apa3uTh O€CKJIETOYHBIM (PUIIBTPATOM COKa 00JIBHOTO pacTeHus. Yepes3 HECKOJIbKO
aet @. Jlepdep u I1. Opoir oOHApY)KMIH, YTO BO3OYAUTENH SALypa - 00JI€3HU, HEPEIKO
BCTPEYAIOIICICS Yy TOMAIIIHEr0 CKOTa, TAK)KE MPOXOIUT Yyepe3 OakTepuaabHbIe
¢unbtpatsl. Hakonen, B 1917 rogy @. /1. Oppennb oTkpbl1 6akTepruodar - BUPYC,
nopakaromuii 6akrepuun. Tak ObUTH OTKPHITHI BUPYCHI PACTCHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB. DTH TPU COOBITHS MOJIOKUIN HAYaI0 HOBOM HayKe - BUPYCOJIOTHH,
U3y4arollel HeKJIeTOYHbIE (POPMBI KU3HU.

Bupycs! urpatot 0osbliyto poiib B KU3HU dyeaoBeka. OHU BISAIOTCA BO3OYIUTEISIMU psiaa
OTMAaCHBIX 3a00JIEBaHMI - OCIIBI, TEMAaTUTA, SHIIe(aIUTa, KpaCHYXU U ApyTruX. Bupyce
0oOUTAIOT TONBKO B KJIETKAX, 3TO BHYTPHUKJIETOYHBIE Mapa3uThl. B cCBOOOIHO XUBYILIEM,
AKTUBHOM COCTOSIHUM OHU HE BCTPEYAIOTCS U HE CIOCOOHBI pa3MHOKAThCA BHE KJIETKU. B
HACTOSIIIIEEe BPEMsI BUPYChl pACCMAaTPUBAIOTCS HE TOJIBKO KaK BO30yIUTENTN
UH(EKIIMOHHBIX 3200JIEBAHMI, HO M KaK MEPEHOCYMKU T€HETHUECKOU HHPOPMALIUU MEXKITY
BuJaMu. Ecii y Bcex KIETOYHBIX OpraHU3MOB 0053aT€IbHO UMEIOTCA IBE HYKJIEUHOBBIE
kucnotsl - JIHK n PHK, To BupycChI conepxar Tonbko oaHy u3 Hux. Ha 3Tom ocHOBanun
BCE BUPYCHI AT Ha f1Be Oonbmue rpynmsl JIHK-conepxkamue u PHK-conepxamue. B
OTJIMYHE OT KJIETOUYHBIX OPIaHU3MOB Y BUPYCOB OTCYTCTBYET COOCTBEHHAsI CUCTEMA,
CUHTe3upyIolIas 0eaku. Bupychel BHOCAT B KJIETKY TOJIBKO CBOIO T€HETHUYECKYIO
unpopmarmto. C marpuirsl BupycHoit JJHK wnmn PHK - cunTesupyercst uadopmannontas
PHK, xoTopas ci1y>KUT OCHOBOW CHHTE3a BUPYCHBIX OEIKOB prubocomMamMu
UH(OUIIMPOBAHHOMN KJIETKHU.

Monekyna JIHK BUpyCOB Wi UX T€HOM MOKET BCTPAUBATHCSl B TEHOM KJIETKH XO3sIMHA U
CYILIECTBOBATh B TAKOM BHUJI€ HEOIPEICICHHO A0JTroe BpeMsa. TakuMm o0pa3om, mapa3suTum
BHUPYCOB HOCUT OCOOBII XapakTep - 3TO Mapa3uTH3M Ha TEHETUYECKOM YPOBHE.
[Tocemienue BUpycoMm JIr0O0M KIIETKH HE MPOXOIUT Jisi Hee OecclieTHO, 1aXe €CIIH B
pe3ynbTaTe TAKOTO «BU3UTa» KJIETKA MOTHOAET, TO pa3phiB XPOMOCOM, U3BMEHEHUS B
MOPSIZIKE PACIIONOKEHUS FEHOB, a TAK)KE M3MEHEHHUS B CAMUX I'€HaX OCTAl0TCA B
«TEHETUYECKON NaMsATH» KIIETOK.
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JIBa OCHOBHBIX CBOICTBa BUPYCOB OOHapy W UX epBooTKpbiBaTenb J.M. UBaHOBCKui:
OHM CTOJIb MaJIbl, UTO POXOJIAT Yepe3 Takue (PUIbTPhI, KOTOPHIE 3aJI€P)KUBAIOT OAKTEPUU;
BUPYCBI, B OTJINYME OT KIETOK, HEBO3MOKHO BBIPAIIUBATH HA HCKYCCTBEHHBIX
[IATATEIbHBIX Cperax.

Bupycel npeacTaBisioT co00i aBTOHOMHBIE T€HETUYECKHE CTPYKTYPhI, HECIIOCOOHBIE,
OJIHAKO, pa3BUBaThCs BHE KieTKU. [lomararoT, yTo BUpyChl U 6akTeprodaru -
000CcOOMBIIMECS TEHETUYECKUE JIEMEHTHI KJIETOK, KOTOPbIE 3BOIIOIMOHUPOBAIIA BMECTE C
KJIETOYHBIMU (hOpMaMHU KHU3HU.

BeinosinuTre caeayroumue 3aaHus:

1. Ucnionp3yst HHPOpMALUIO TEKCTA, BHITUIINTE Talbl U3y4YE€HUs BUPYCOB B
XPOHOJIOTHYECKOM IOPSAKE.

2. 300pa3urte cxeMaTUyeCKue MEXaHNU3M JICHCTBUS BUPYCa B KIETKE XO35MHA.

3. Ucnonb3ys nHGOpMALIMIO TEKCTA, TPUBEAUTE MPUMEPHI OCHOBHBIX CBOWCTB BUPYCOB.

4. BrickaxuTe cBoe MHEHHE K Te3ucy: «llapasutuzm BUpycoB HOCUT OCOOBIN XapakTep -
3TO Mapa3sUTU3M Ha TEHETUYECKOM YPOBHE.»

Bapuanr 2.

IIpounTaiiTe TEKCT, BHINOJHHUTE 3alaHUE, OTBETHTE HA BOIIPOCHI.

3apo:kaeHne 3K0JI0THH.

HcTopus pa3BUTHs 3HAHUI YelOBeKa O cpefie OOMTaHUs U B3aUMOOTHOIIEHHUSAX
OpPraHU3MOB YXOAUT B INIyOOKYIO JPEBHOCTh. UenoBeKy u3aaBHa ObLIO MPUCYLIE
CTpEMJICHHE KaK MO>KHO 0oJIbllie y3HATh 00 00pase >KU3HU pa3InyHbIX opraHnn3moB. Eiie B
AHTUYHOCTHU JPEBHETPEUYECKUE yUeHble-(hUI0co(bl paccMaTpUBaId BIUSHUE OTACIIBHbBIX
KOMIIOHEHTOB OKPY>KarOLIEH Cpebl Ha )KU3Hb PACTEHUH U )KUBOTHBIX. OTHAKO AETAIbHOE
U TJIyOOKO€ M3YUEHHE ITUX 3aKOHOMEpPHOCTEeH Havaaoch Juib B XIX-XX Bekax ¢
NOSIBJICHUEM HAyKH SKOJIOTHH.

Hauano uzy4yenus BIMsSHUSA OKPYXKAIOIIEN Cpebl HA KU3Hb OPTaHU3MOB MTOJIO0KHII
HEMELIKUI €CTECTBOUCHBITATENb-3HIMKIONEeAUCT Anekcanip I'ym6onpaT. B Havane XIX
BEKa OH MEPBHIM 0OpaTHJI BHUMAHKE HA CBSI3b MEXAY KJIMMAaTOM U XapaKkTepoM
PACTUTENBHOCTH, OCHOBAJI IKOJIOTMYECKOE HAPABICHHE B OOTaHUKE, a TAKXKE CAEIIall
MOTBITKY YCTAaHOBJICHHSI OOTAaHUKO-T€OrpaPUIECKUX 00IaCcTeH.

CaM TepMUH «KOJIOTH» JJIsl 0003HAaYEHUsI HAyKU BBeJ B 1866 1Oy HEMEIKUI yUeHbIN
Opuct ['ekkens. B kaure «Bceobmas mopdonorus 2 on nucan: «[lox skomoruei Mol
MOHUMAEM U3YYEHUE BCEl COBOKYITHOCTH B3aUMOOTHOUIEHUI KUBOTHOTO C OKPY KarOIIEH
€ro cpelioi, Kak OpraHUuYECKOM, TAK U HEOPTAHUYECKOM, U MIPEKIE BCETO- €r0
JPYKECTBEHHBIX UM BPaKA€OHBIX OTHOIICHUM C TEMU KUBOTHBIMU U PACTEHUSIMH, C
KOTOPBIMH OH MPSIMO WJIK KOCBEHHO BCTYNAET B KOHTAKT.»

BeinosiHuTe 3axanue

1. CkoHCTpYyHpYH ONPEICITCHUE «IKOTOTUSD.

2. Kakye KOMIOHEHTBI OKPYKAOIIEH Cpebl HALLIIN OTPAKEHUE B ONIPEACIICHUN ITOU
Hayku [ 'exkkeneM? UTo MOXKHO UCTIPAaBUTh, JOOABUTH, UCXO/S U3 COBPEMEHHBIX
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NPEACTABICHUN O APCTBAX KUBOU MPUPOABI?

Bapuanr 3.

IIpounTaiiTe TEKCT, BHINOJHHUTE 3a/IaHUE.

I'enbl 1 XpoMOCOMBI

KiieTku *UBBIX OpraHU3MOB COJIEPKAT TEHETUUECKHUI MaTepuall B BUJI€ TUTAHTCKUX
MOJIEKYJ, KOTOPbIE€ HAa3bIBAIOTCS HYKJIEUHOBBIMU KHCIOTaMU. C UX MOMOIIBIO
reHeTuyeckas nHpopMalus nepesaeTcs U3 MoKoJiIeHus B okoyienue. Kpome toro, onu
PEryiupyroT OOJIBUIMHCTBO KJIETOYHBIX MPOIIECCOB, YIIPABIsAs CHHTE30M OEJIKOB.
CymectByer 1Ba Tuna HykJenHoBbIX kuciot: JJHK u PHK. Onu cocrodar u3
HYKJIEOTUIOB, YEPEIOBAHUE KOTOPBIX MO3BOJIAET KOAUPOBATH HACIEACTBEHHYIO
UH(GOPMAIIMIO O CAaMbIX PA3IMYHbBIX MPU3HAKAX OPraHU3MOB pa3Hbix Bua0B. JJTHK
«yIakoBaHa» B XpoMocoMbl. OHa HeceT HH(OPMAIUIO O CTPYKTYpPE BCeX OEIKOB, KOTOphIE
¢ynkunonupyrot B kietke. PHK ynpasnser npoueccamu, KOTOpble IEPEBOAST
reHetnueckuit koa JHK, npencrasnstomuii codoi onpeeaeHHy0 NoCae0BaTeNbHOCTD
HYKJICOTHJIOB, B OCJIKH.

I'en - aT0 yuactok monekyisl JJTHK, koTopast KogupyeT OiH OnpeIeIeHHbII OeIoK.
HacnencrBenHble M3MEHEHUS T€HOB, BBIPAXKAIONIUECS B 3aMEHE, BBINAJCHUN WU
NEPECTAHOBKE HYKJIEOTUIOB, HA3bIBAIOTCSI TCHHBIMU MyTaluaMu. B pe3ynbrare MmyTanuii
MOT'YT BO3HUKHYTh KaK MOJIE3HbIE, TAK U BPEJIHbIE U3MEHEHUS IPU3HAKOB OpraHU3Ma.
XPpOMOCOMBI - HUTEBHU/IHBIE CTPYKTYPBI, HAXOIAIIMECS B A/Ipax BceX KJIETOK. OHU COCTOAT
u3 Mosekysbl JIHK u 6enka. ¥ kaxx10ro Bujia OpraHu3MOB CBOE OTPEIETICHHOE YUCIIO0 U
cBosi hopma xpomocoM. Habop xpomocoM, XxapaKkTepHbIH AJi1 KOHKPETHOTO BUJIA,
Ha3bIBAIOT KAPUOTUIIOM.

HccnenoBanus KapUOTUIIOB Pa3IMYHBIX OPTaHU3MOB IMOKA3aAJId, YTO B UX KJIETKaX MOKET
coJiepKaThCsl ABOMHOW U OJIMHAPHBIN HAOOPBI XpoMocoM. [[BoiiHOI Habop XpoMocoM
COCTOUT BCEr/a U3 MapHbIX XPOMOCOM, OJIMHAKOBBIX 110 BEIMYMHE, POPME U XapaKTEPY
HacnencTBeHHOM nHdopMmanuu. [lapHbie XpOMOCOMBI Ha3bIBAIOT TOMOJIOTUYHBIMU. Tak,
BCE HEIOJIOBBIC KJIETKHU YEJI0BEKa COAEPKAT 23 mapbl XpOMOCOM, T.€. 46 XpoMocoM
MpeJICTaBICHbBI B BUJIE 23 map.

B HEKOTOPBIX KIIETKaX MOXKET ObITh OJJUHAPHBIN HA00p XpoMocoM. Hamprmep, B TOJTOBBIX
KJIETKaX >KMBOTHBIX IMAPHBIE XPOMOCOMBI OTCYTCTBYIOT, FTOMOJIOTMYHBIX XPOMOCOM HET, a
€CThb HETOMOJIOTMYHBIE.

Kaxnas xpoMocomMa COAEPKUT THICSIYM T'€HOB, B HEM XPaHUTCS ONPEIEIICHHAS YacTh
HacJeICTBeHHOM nH(opManuu. MyTanuu, U3MEHSIOINUE CTPYKTYPY XPOMOCOMBI,
HA3bIBAIOT XPOMOCOMHBIMU. HenpaBuiibHOE pacX0oxkAeHHE XPOMOCOM IpHU 00pa30BaHUU
MOJIOBBIX KJIIETOK MOXET MPUBECTH K CEPhE3HBIM HACJIE/ICTBEHHBIM 3a001eBaHusIM. Tak,
HaIpUMeEp, B pe3ysbTaTe TAKOM FT€HOMHOM MyTallHy, KaK MOSIBICHUE B KaXI0W KIIETKeE
yesoBeka 47 xpomocoM BMecTo 46, Bo3HHKaeT 00s1e3Hb [ayHa.

JlonmosiHuTe

I'en - aTO XpOMOCOMBI - 3TO I'omonornunsie
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XPOMOCOMBI
['ennbie MmyTanuu
Kapuorun

MyTalHlH

XPpOMOCOMHBIE

Ouenka

Ilokazamenu OUEHKU

5

3agaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

HpI/I BBIIIOJTHCHUU 3aJdaHUA JOITYIICHA OJJHA OIIMOKa.

HpI/I BBIIIOJIHCHWH 3a/IaHUA JJOITYIICHEBI IBC OIIHOKH.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
1 JuddepenurpoBaHHbIif 3a4eT

JAudpepeHunpoBaHHbIi 3a4eT MOKET ObITh BHICTABJICH ABTOMATHYECKH 110
pe3yJbTaTaM TeKYLIUX KOHTPOJIeH

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Metoxa u popma kontpoJsi: KonrpoasHas padora (Onpoc)

Buja koutpoasi: [1o BEIOOpY BEITIOTHUTE 2 TEOPETUIECCKUX 3aTaHUS

JuaakTuyeckasi eIMHULA JJIsl KOHTPOJIS:

.3.1 chopMupOBaHHOCTH 3HAHWUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHMS;
(YHKIIMOHATIBLHOW TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX TTPOOIeM

3ananme Nel (20 MuHyT)

B kakoit o6nactu 6uosoruu Obi1a pazpaboTtana kiaeTouHas teopusi? Jlaite kpaTtkoe
00BSCHEHHE 3TOM TEOpHUHU.

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM ooBeMe.

[Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OLITUOKH.

3aganue Ne2 (15 MuHYT)

Y HOBOPOXJI€HHBIX (0OCOOCHHO Y HEJIOHOIICHHBIX JETEl) MPOSBIAETCS pedieKkc
PoOun30Ha. PeOeHOK Kpenko 3axBaThIBAET JIFOOOM MPEAMET, MONABIINUNA B €70 PYKHU.
OObsicHuTE 3HaYeHUE ITOrO pedaekca. UTo mporucxoaut ¢ 3TUM pediiekcom y peOeHKa B
JadbHEUIIEM U moYeMy?

Ouenka Ilokazamenu oyenku

5 3a/1aHuE BBIIIOJIHEHO B IIOJIHOM O0BEME.
4 [Tpu BRINOTHEHUU 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.
3 [Tpu BBINOSTHEHUH 3a/1aHUA JOIYIIEHBI JIBE OIINOKU.

3amanue Ne3 (20 MUHYT)
Kot moxeT 6e30mmb09HO OnpeeuTh, Tie Y YyeaoBeka 001bpH0e MecTo. OH JIOKHUTCS
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psIMO Ha OOJIBHOM CYCTaB M HAUMHAET €ro «JIeuuTh». 1 Bellb eCTBUTEIBLHO TOMOTAET.
OOBsicCHUTE, UTO 32 CTPAHHOE YyThE U JIEKAPCTBO €CTh Y KOTa?

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHWH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIITOJIHCHHH 3aJaHUA JOITYIICHEBI 1BC OIITHOKH.

3ananue Ne4 (20 MmuHYT)

Y cTaHOBHTE OCIEA0BATENBHOCTD IEMCTBUM IIPU 3aKJIAJKE OIbBITA, JIOKA3BIBAOIIETO
HE0OXOIMMOCTh CBeTa sl GOTOCHUHTE3A.

1) Yepes Tpoe CyTOK BBIHEM pacTeHHE U3 IMKada u MOCTABUM €T0 MO/ AJIEKTPUIECKYIO
JaMIIOYKY WJIU Ha SIPKUI CBET.

2) OGeciBEeUYEHHBIH JIUCT TPOMOEM BOJION, paciipaBuM U 000JIbEM CIIa0bIM pacTBOPOM
nona.

3) [omecTum npumyny (WU MEIAPrOHUIO0) HA 2—3 JHS B TEMHBIN KA A7 OTTOKA
OPraHUYECKUX BEIIECTB U3 JUCTHEB. HaCTh JINCTA IPUKPOEM C JIBYX CTOPOH MOJOCKOU U3
YepHOU Oymaru.

4) Yepes 8—10 yacoB JUCT CpekeM, CHUMEM YEPHYIO MOJOCKY U OIYCTHM €T0 B TOPSIUMiA
CIIUPT AJ1s1 00ECIIBEYMBAHMSL.

5) OcBelieHHas 4YacTh JIMCTA OKPACUTCS B CHHUM LIBET, a 3aKpbITast YEPHOU MOJIOCKOU
ocTtaHeTcst 03 I3MEHEHU. DTO CBUJIETEILCTBYET 00 00pa30BaHUM KpaxMaja B
OCBEILEHHON YaCTH JIMCTA.

OI(EHKa Hokazamenu OUEHKU

5 3aﬂaHHe BBITIOJTHEHO B ITOJIHOM OOBEME.

4 [Tpu BRIMOTHEHUY 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.

3 HpI/I BBIIIOJIHCHUHU 3aJaHUA JOIIYIICHEI IBC OIITNOKH.

3amanue NeS (20 MuHyT)

Haitnute Tpu ommOKku B IPUBEICHHOM TeKCTe «MeToabl U3yUYeHUSI TEHETUKHU YEJIOBEKaY.
YkaxuTte HoMepa IPEAJI0KEHUM, B KOTOPBIX CACIaHbl OITUOKH, UCTIPABHTE UX.

(1) st m3yyeHust reHeTUKHU YeJIOBEeKa UCOJIb3YIOT ClIelU(PUIECKue METOIbI. (2)
['eneanornueckuii METOI OCHOBAH Ha COCTABJICHUU POJIOCIIOBHON M M3YUYEHUHU XapaKTepa
HacJie10BaHus npu3HakKa. (3) 1ot MeTo 3 (HEKTUBEH MPHU UCCIIETOBAHUN XPOMOCOMHBIX
MyTauui. (4)bau3HenoBbI METO] TO3BOJISET MPOrHO3UPOBATH POXKACHUE OJHOSIMIIEBBIX
onm3HenoB. (5) [luToreHeTnyeckuii METO OCHOBaH Ha MUKPOCKOITUYECKOM
HCCIIEIOBAHUU CTPYKTYPBI XpPOMOCOM U UX KOJIU4ecTBa. (6) JJaHHBI METO]T UCTIONB3YETCs
B MEJIMUIIMHE JJIs1 YCTAHOBJICHUSI TEHOMHBIX M XPOMOCOMHBIX MyTanuil. (7) Xapakrep
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HacJie10BaHus reMOo(UInu B KOpoJieBcKuX (pamunusix EBponbl ObUT yCTaHOBIIEH
OMOXMMHUYECKUM METOJOM HCCIIEJOBAHUS.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHWH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIITOJIHCHHH 3aJaHUA JOITYIICHEBI 1BC OIITHOKH.

JAupakrnyeckasi eIMHULA 1151 KOHTPOJIA:

.3.10 cpopmupoBaHHOCTH YMEHMI CO37aBaTh COOCTBEHHbBIE MUCHbMEHHBIE U YCTHBIE
COOOIIIEHUST HAa OCHOBE OMOJIOTHYECKOM HH()OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB,
IpaMOTHO MCHOJIb30BaTh MOHATUHHBINA anmapat OHMOJI0rHH

3ananme Nel (25 MUHYT)

Hcnons3ys conepxkanue Tekcta « KOHKypeHIMs U Mapa3uTu3M» U 3HaHUS LIKOJIBHOTO
Kypca OMOJIOTUH, OTBETHTE Ha BOIPOCHI.

1) I[ToueMy OTHOILIEHUS IEYEHOYHOT'O COCAJIBIIIUKA U KOPOBBI HEJb351 HA3BATh
KOHKYpEHIIMEN?

2) Kako#lt npumep 13 TEKCTa WILTIOCTPUPYET BHYTPUBUIOBYIO KOHKYPEHIUIO?

3) Kakue BupI Mapa3uToB MOITYYAIOT IPEUMYILIECTBO B MPOLIECCE 3BOTIOLUN?
KOHKYPEHIUA U ITAPASUTU3IM

Mexy opranu3MaMy pa3HbIX BUAOB, COCTABISIONIMME TOT WM MHOW OHOIIEHO3,
CKJIQJIBIBAIOTCS B3aHMOBPEIHBIC, B3aNMOBBITOJHBIE, BBITOAHBIC U1 OJHON U HEBBITOJIHBIC
WK Oe3pa3nyHbIe UL JpYroi CTOPOHBI U JPYTHe B3aUMOOTHOLICHHUS.

Opnnoit u3 GopM B3aMMOBPEAHBIX OMOTHYECKUX B3aUMOOTHOILIECHUI MEXKIy OpraHu3MaMu
ABJII€TCS KOHKYypeHUus. OHa BO3HUKAET MEXKIY OCOOSIMU OJJTHOTO MJIM Pa3HbIX BUJOB
BCJIEACTBUE OTPAaHUYEHHOCTH PECYPCOB CPEXIbl. Y UEHBIE Pa3INYalOT MEKBUIOBYIO U
BHYTPHUBHUOBYIO KOHKYPEHIIMIO.

MexBu10Basi KOHKYPEHLUS IPOUCXOAUT B TOM CIIy4ae, KOT1a pa3HbIe BUbI OPTaHU3MOB
0oOUTAaIOT HA OJHOU TEPPUTOPUHU U UMEIOT MOX0KHUE MOTPEOHOCTU B pECypcax Cpelibl. ITO
IPUBOJUT K IMIOCTENIEHHOMY BBITECHEHHUIO OJIHOTO BHJIa OPTaHU3MOB JIPYTHUM, UMEIOIIUM
IPEUMYLIECTBA B UCIIOJIB30BAHUM pecypcoB. Hanpumep, 1Ba Bu1a TapakaHOB - PbDKUN U
YEpHBIN - KOHKYPHUPYIOT APYT C IPYTOM 332 MECTO OOMTAHUS - JKUJIUIIIE YeJIOBEKa. ITO
BEJIET K IOCTENIEHHOMY BBITECHEHUIO YEPHOTO TapaKaHa PbDKUM, TaK KaK y IOCIEIHETO
00s1ee KOPOTKHIA dKU3HEHHBIN LIUKJII, OH OBICTPEE Pa3MHOKAETCS U JyUIIle UCIIOJIb3YEeT
pecypehl.
BHyTpuBH10Bas KOHKYpEHIUSI UMEET 00Jiee OCTPBIN XapakTep, 4eM MEKBUI0Bas], TaK KaK
y oco0elt 0JHOTO BHJ1a OTPEOHOCTH B pecypcax BCer/ia OIMHAKOBhI. B pesynbrare Takoit
KOHKYPEHLIUU 0COOU OCNIadIIAIOT APy Ipyra, YTo BEJET K rnOesin MeHee
IPUCIIOCOOJIEHHBIX, TO €CTh K €ECTECTBEHHOMY 0TOOpY. BHYTpUBUI0Bas KOHKYpEHLINS,
BO3HUKAIOIAsl MEXy 0COOSIMH OTHOTO BUJA 3a OJMHAKOBBIE PECYPCHI CPEIbI,
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OTpHULIATEIBHO CKa3biBaeTca Ha HUX. Hanpumep, 6epe3bl B OAHOM JIeCy KOHKYPUPYIOT
IpYT C APYTOM 34 CBET, BJary U MUHEPAJIbHBIE BEIECTBA MIOYBBI, YTO MPUBOJMT K UX
B3aMMHOMY YTHETEHUIO U CAMOMU3PEKUBAHUIO.

OnHoit U3 GopM MOJIE3HO-BPEIHBIX OMOTUUYECKUX B3aUMOOTHOLLIEHUN MEXKIY
OpraHW3MaMH SIBIISIETCS ApPa3uTU3M, KOTJA OJMH BUJ - IAPA3UT - UCIIOIb3YET APYroH -
XO3s5IMHA - B KAY€CTBE CPeIbl OOMTAHMS U UCTOYHUKA MUIIN, HAHOCSA €My BpE.
Opranu3Mbl-apa3uThl B MIPOLIECCE IBOIIOLUHU BRIPAOOTAIN MPUCTIOCOOTICHUS K
napasutuyeckomy oopasy xu3Hu. Hanpumep, MHOTHe BUbI 00J1a1aI0T OpraHaMu
IPUKPEIUICHUS - IPUCOCKAMU, KPIOUOUKaMHU, IIUIUKAMU - U1 UMEIOT BBICOKYIO
IUI0JIOBUTOCTh. B mporiecce mpucnocoOienus K mapazuTU4ecKkoMy o0pasy KU3HU
HEKOTOPbIE Mapa3uThl YTPATUIIN Psii OPraHOB WM MpUoOpenn 6ojiee MpocToe uxX
cTtpoenue. Hampumep, y napazuTHUECKUX TUIOCKUX YEPBEH, )KUBYIIUX BO BHYTPEHHUX
opraHax Mo3BOHOYHBIX KUBOTHBIX, IJIOXO Pa3BUTHI OpraHbl YyBCTB U HEPBHASI CUCTEMA, a
Yy HEKOTOPBIX YEPBEU - APA3UTOB OTCYTCTBYIOT OPraHbl MTUAILEBAPEHUSI.

OTHOILIEHHS MKy Tapa3uTOM U XO3MHOM MOJUYMHEHBI ONPEAEICHHBIM
3aKOHOMEpHOCTAM. [[apa3uThl TPUHUMAIOT YYACTHE B PETYJISALIMU YHCICHHOCTH XO35€EB,
TEM CaMbIM OOecrieunBast IEHCTBUE €CTECTBEHHOT0 0TOOpa. HeratuBHbIEe OTHOIICHUS
MEXAY Mapa3uTOM U XO35IMHOM B IIPOLIECCE 3BOJIOLMU MOTYT IIEPEUTH B HEUTpaIbHbIE. B
3TOM CIly4ae MPEUMYIIECTBO CPEAN MAPa3UTOB MOIYYarOT T€ BUJIbI, KOTOPBIE CIIOCOOHBI
JUIATEIBHO UCIOIb30BaTh OPTaHN3M X035iMHA, HE MPUBOJA €ro K rubenu. B cBoro ouepenp,
B IIPOLIECCE €CTECTBEHHOI0 0TOOPA PacTeT CONMPOTUBIIIEMOCTh OPTaHU3Ma X035IMHa
napasuTam, B Pe3yJbTaTe Yero NpUHOCUMBIN MU BPEJl CTAHOBUTCSI MEHEE OLyTUMBIM.

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIIIOJIHEHO B IIOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHHWH 3a/laHUA JJOITYIICHA OJIHA OIIOKa.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OITHOKH.

3amanue Ne2 (30 MuHyT)

Hcnionb3ys coneprkanue Tekcta « COBpeMEHHBIC BAaKIIUHBI M CBIBOPOTKWY U 3HAHUS
IIKOJIBHOTO Kypca OMOJIOTHH, OTBETHTE Ha BOTIPOCHI.

1) Uem xuBasi BakIIMHA OTJIMYAETCSI OT MHAKTUBUPOBAHHON?

2) K kako#i rpyrine oTHOCAT 3a00JieBaHUs, IEPEUUCIICHHBIE B IEPBOM ab3alie TekcTa?

3) B uem 3aximrogaeTcsi HEIOCTATOK UCIIOJIb30BAHUS KUBBIX BAKITAH?

COBPEMEHHBIE BAKIIUHBI U CbIBOPOTKHU

C riry0oK0#1 IPEBHOCTH JIFOASIM OBLITM U3BECTHBI TAKUE CTPAIIHBIC 3a00JIeBaHUs, KaK 4yMa,
XoJiepa, ocra, KOKIIIOII, CHOMpPCKas s13Ba, CTOJOHSAK. DMUIEMUH MHOTHX U3 dTUX 00JIe3HEH
PUBOIUIIN K THOENIM MUJUTMOHOB JIIOJIEH, KOTOPBIE ObLIA COBEPIICHHO O€33aIlUTHBI
nepen HeMuHyeMol cmeptbio. Tak, ot yymsl B EBporne Tonbko B 14 Beke norutia
YeTBEPTh Bcero HaceseHus. Eiie B cepeanne 17 Beka MoyTH Kaxablid 4eloBek 0oen
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ocnioil. [Ipu 3TOM Kax bl IBEHAIIATHIN TOTHOAIT.

B Hacrosiiee Bpemsi CyIlIecTByeT XOpoIlo cedsi 3apeKOMEHJ0BaBIIasi CUCTEMA
npOo(HUIIAKTUKY, T/I€ HEHTPAIbHBIM 3BEHOM SIBJISIETCS BaKMHaLMsA. B ceronusmnen
MIPAKTUYECKOM MEIUIMHE CYIIECTBYIOT PAa3HbIE TUIIbI BAKIINH, KaKbII U3 KOTOPBIX UMEET
OInpeeeHHbIE JOCTOMHCTBA U HEJOCTATKU. B KauecTBe KMBBIX BAaKLIMH OOBIYHO
MCIIOJIB3YIOT TaK Ha3bIBaeMbl€ OCIA0IEHHBIE IIITAMMBI BO30YAUTENEH, KOTOPbIE YTPATUIIH
OOJBIIMHCTBO MATOT€HHBIX CBOMCTB. JKHBbIE BaKIIMHBI OTHOCUTENILHO JICUIEBBI, TaK KaK
U1 MMMYHH3a1UH TpeOyeTcst HeOoubIas 103a BUPyca, HOCKOJIbKY OH Pa3MHOXKAETCs B
3apa)XCHHOM OpTaHu3Me, BbI3bIBasi BRIpAOOTKY aHTUTEN B-nmumdpornuramu. Ux rinaBHbIi
HEJ0CTATOK 3aKII0YAETCsl B TOM, YTO MHOT/IA Y JIFOJEH ¢ 0cinabIeHHON UMMYHHON
CUCTEMOI OHU MOTYT BBI3bIBATH TsKeible (DOPMBI 3a00I€BaAHUS.

NHakTUBUpOBaHHBIE BAKIIMHBI MPECTABISAIOT COOOM Mpenaparsbl yOUTOro MaToreHHOro
MUKPOOPraHu3Ma, COXpPaHUBILIErO0 AHTUICHHbIE CBOMCTBA. PUCK 3apaykeHus IPU TaKOU
BaKI[MHA[MU TIPAKTUYECKU OTCYTCTBYET. HepocTtaTok 3TUX BaKUMH — HEOOXOJUMOCTh
NOBTOPHO BBOAUTH OTHOCUTEIBHO OOJIBIINE A03bI C ONPEAEICHHON NEPUOIUYHOCTBIO.
AHTHTENa MOKHO BBOJUTH B OPraHU3M U B TOTOBOM BHJI€. DTO OCOOEHHO BaXKHO, ECIIH
3apaKEHHUE yKE MPOU30LLIO U HA IPEAOXPAHUTEIBHYIO IPUBUBKY YK€ HET BPEMEHH.
NmmyHuTeT, IpuoOpeTeHHBIN TaKUM 00pa3oM, OyIeT MaCCUBHBIM.

UTOoOBI U3TOTOBUTH JIEUEOHYIO CHIBOPOTKY, O€PYT KPOBH JIMOO y YeTIOBEKA, IEPEHECIIIETO
JaHHOE 3a00JIeBaHuUE, TUO0 Y KUBOTHBIX, KOTOPBIX MPEABAPUTEIHLHO UMMYHHU3UPYIOT,
BBOJSI UM BO30yAuTENsI MH(PEKIIMOHHOTO 3a00JI€BaHMs WM €r0 TOKCUH. B OTBET Ha 3TO B
OpraHu3Me >KMBOTHOTO BbIpaOaThIBAIOTCS 3alIUTHBIC aHTUTeNa. Hanmpumep,
npoTUBOaU(GTEpUITHASL CHIBOPOTKA MPEACTABIISIET COOOM aHTUTOKCHH, KOTOPBIN MOJIyYaroT
yTEeM BBEJEHUS B OPTraHU3M KMBOTHOT'O OCJIA0JIEHHOr0 TUPTEPUMHOTO TOKCHUHA.

Bce BakuMHbBI M CBIBOPOTKHU CTPOTO CHIEUU(DPHUUHBI, TO €CTh HAIIPABJICHBI HA ONPEEICHHOE
3a0oneBanue. Hanpumep, cpencTBOM S3KCTPEHHON NPO(YUIAKTUKN CTOJIOHSKA SIBISIETCS
IPOTUBOCTOJIOHAYHASL CHIBOPOTKA, COIEpKAIIasi aHTUTOKCUHBI K CTOJIOHIYHOMY TOKCUHY.

Ouenka Ilokazamenu oyenku

5 3amaHue BBHIIIOJIHEHO B OJIHOM O0OBEME.
4 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIIEHA OJIHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3a]aHUs JOMYIIICHBI JIBE OLITUOKH.

3ananue Ne3 (25 muHyT)

[Ipounraitte Tekct «XKan batuct Jlamapk» n OTBETHTE Ha BOIPOCHL.

1. Uto Jlamapk nmpeasioxKui NepBbIM B UICTOPUU HAYKHU?

2. Kakue TepmuHbl nepBbIM BBeN Jlamapk?

3. KakoBO NpMHIMNHNATBHOE OTIMYUE «JIaMapKU3Ma» OT «JIapBUHU3MAa?
Kan batucr Jlamapk

Kan batuct [Isep AnTyan ae Mosne Jlamapk - ¢hpaHIy3CKUi yueHbIH-
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€CTECTBOMCHBITAaTENb. JIaMapk cTasl nepBbIM OMOIOrOM, KOTOPBIN MOMBITANICSA CO3JaTh
CTPOMHYIO U LHEIOCTHYIO TEOPUIO 3BOJIIOLIMY KUBOTO MUPA, U3BECTHYIO B HAIlle BPEMsI KaK
OJIHA U3 UCTOPUYECKUX PBOJIIOIIMOHHBIX KOHIEIIINM, Ha3bIBaeMasi «JiaMapKu3m».

Jlamapk ObL1 OOJBIIMM 3HATOKOM KakK B 00JIACTH 300JI0TUH, TaK U B 00acTu 60TaHuku. C
1815 mo 1822 rox BEIXOAMI B CBET KAIIUTAIBHBIA CEMUTOMHBIN Tpy 1 Jlamapka
«EcTecTBeHHast uCTOpUsl OECIIO3BOHOUYHBIX». B HEM OH omucasn Bce U3BECTHBIE B TO BPEMSI
POJIBI M BUBI OECIIO3BOHOYHBIX. JIMHHEH pa3enit ux TOJIbKO Ha JiBa Kiacca (YepBei u
HacekoMmbIX), Jlamapk ke Boiienui cpear Hux 10 kinaccoB. CoBpeMEHHbIE yUEHbIE,
3aMETHM, BBIJICISIOT Cpeiu 0CIIO3BOHOYHBIX Oosiee 30 TUMOB.

[Tomumo TepMuHa «OeCIO3BOHOUHBIEY, Jlamapk BBell B 00OpallleHue U €Ille OANH TePMUH,
CTaBIIHUK OOIIECTIPUHATHIM, - «Onoyorus» (B 1802 roay). OH crenan 3To OJJHOBPEMEHHO ¢
HeMelkuM yueHbIM F.P. TpeBupanycom u He3aBucuMo oT Hero. Ho caMbIM BaKHBIM
Tpyaom Jlamapka crana kaura «dunocodus 30omorumn», Beimenmas B 1809 roay. B neit
OH M3JI0KHUJI CBOIO TEOPHIO SBOJIOLUU KUBOT'O MUPA.

Jlamapkuctsl (yuenuku Jlamapka) co3aany Henyr0 HayYHYIO HIKOJTY, JOMOIHSIS
JAPBUHOBCKYIO UJICI0 0TOOPA U «BbIKUBAHUS HanboJiee MpUCIOCOOJIEHHOT0) Ooliee
0JIarOPOAHBIM, C YEITOBEYECKON TOUKH 3PECHHS, KCTPEMIICHHEM K TIPOTPECCY» B )KHBOU

MIpUPOJIEC.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM O00OBEME.

[Ipu BBITIOTHEHUHU 3aJjaHUs IOMyIIIEHa OJIHA OLIUOKa.

3 HpI/I BBIIIOJTHCHHUHU 3aJaHUA JOITYIICHEI IBC OIITNOKH.

3ananue Ne4 (25 MUHYT)

IIpounTtaiite Tekct «Kapn JInHHEH» U OTBETHTE HA BOMPOCHI.

1. KakoBa ocHoBHas 3aciyra JIlunHest B OMosioruu?

2. Kak yctpoeHo OMHOMUHAILHOE HAa3BaHUE BUA?

CkoJbKO paHTOB UCIONIB30BaJ JIMHHEH B cBOeH kitaccudukanuu (IOMUMO 11IapCTBa) U
CKOJIbKO OCHOBHBIX PaHI'OB MCIOJIb3yeTcA ceivac? Kakue aTo panru?

Kapa JIunnen

Kapi JInHHEM - mBEICKUN €CTECTBOMCIIBITATEND U Bpay; CO31aTEIb €INHON CHCTEMBI
KJIacCU(UKAIIUUA PACTUTEIIBHOTO U 5KUBOTHOTO MUPA, €lIE MPU KU3HU HPUHECIIEH eMy
BCEMHPHYIO U3BECTHOCTh. B Hell Obuti 0000IEHBI U B 3HAYUTEIILHON CTETICHU
YIOPSI0YCHBI 3HAHUS BCETO MPEIBLAYIIETO MEPHO/Ia Pa3BUTHSI OMOJIOTHIECKON HAYKH.
JluHHeln onpeaenui NOHATHE OMOJIOTUYECKOTO BHUJIA U 3aJI0KIIT OCHOBBI COBPEMEHHOM
OMHOMHMHAJIbLHOW (OMHAPHOI) HOMEHKIJIATYPBI, BBE/ISI B MPAKTUKY CUCTEMATUKH TaK
Ha3bIBaeMbl€ nomina trivialia, KOTOpbIE MO3)KE CTAIH UCTIOIb30BATHCS B KAUECTBE
BUJIOBBIX SITUTETOB B OMHOMHUHAJIbHBIX Ha3BaHUAX KUBBIX OpraHu3MoB. BBeneHHbIi
JIuaHeeMm meTon (GOPMUPOBAHMS HAYYHOTO HAa3BaHUS IS KaXKJI0TO U3 BUJIOB
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UCIIOJIb3YETCS 10 CUX MOp (MIPUMEHSBILKECS paHee JJIMHHbIE HA3BaHUs, COCTOSIINE U3
00JIBILIOTO KOJIMYECTBA CJIOB, JaBAJIM OIIMCAHUE BUJIOB, HO HE OBLIN CTPOTrO
(opmanuszoBansl). Vcrob30BaHNE TATUHCKOIO HA3BAHUA U3 [IBYX CJIOB - HA3BAHUE POJA,
3aTeM CeM(PUIHOE UM - TO3BOJIHIIO OTJEIUTh HOMEHKIATYPY OT TAKCOHOMMUH.

Kapn Jlunneit sBnisercs aBTopoM HanboJiee yJauHON NCKYCCTBEHHOM Kiaccu(pUKaIiu
pacTeHuii U )KUBOTHBIX, CTaBILIEH 0a3UCOM JJI1 HAYYHOU KJIaCCU(UKALINN KUBBIX
opranu3MoB. OH JeNuI IPUPOIHBIA MUP HA TPHU «LAPCTBA»: MUHEPAIBHOE, PACTUTEIBHOE
Y )KMBOTHOE, UCII0JIb30BaB YETHIPE YPOBHS («PaHIa»): KJIACChI, OTPSIAbI, POAbI U BUJIBI.
Omnucal 0KoJI0 MOJIyTOpa THICSY HOBBIX BUOB pacTeHUi (00I1Iee YUCIIO ONMUCAaHHBIX UM
BUJIOB PaCTEHUH - OoJiee AECITH ThICSY) U OOJIBIIOE YMCIO BUIOB )KMBOTHBIX.

OueHKa Hokazamenu OUEHKU

5 3ajgaHue BBIIIOJIHEHO B [TOJIHOM O00OBEME.

[Tpu BRIMOTHEHUY 3a]aHUs JOIYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aaHUS JOMYIICHBI JIBE OIITHOKH.

3amanue NeS (25 MuUHYT)

Ucnonb3ys conepxanue tekcra «llone3npie OakTepun» U CBOM 3HAHMSI, OTBETHTE Ha
CJIEIyIOLME BOIPOCHI:

1) Uto HeoOXoAMMO MJis MPOU3BOACTBA MPOCTOKBAIIIN?

2) OTkyna 6epeTcst SHEpPTus AJisl )KU3HEIeSITENbHOCTH MOJIOYHOKHUCIIBIX OaKTEepUid?

3) B uem 3axir04aroTCs pa3audrs MEXIy adpOOHBIM U aHAYPOOHBIM OOMEHOM BEIIECTB?
IHone3nbie OakTepun

Tepmun anaspo6s! BBen JI. [Tactep, oTkpeiBiuit B 1861 r. 6akTeprn MacITHOKHCIIOTO
Oporxenus. «/[pimaTs 6€3 Bo3ayxa» (aHadpoOHO) — HEMPUBBIYHOE clIoBOocoueTanue. Ho
UMEHHO TaK MOJIy4aroT SHEPTHUIO JUIsl CBOMX KU3HEHHBIX MPOIECCOB MHOTHE OaKTEepHUH.
OHu oueHb pacnpocTpaHeHbl B mpupoie. Kaxaplil 1eHb, chefast TBOPOT UM CMETaHy,
BBITIMBAst KeUP WM HOTYPT, Mbl CTAJIKUBAEMCSI C MOJIOUHOKHUCIIBIMU OAKTEPUSIMHU - OHU
Y4acTBYIOT B 00pa30BaHUU MOJOYHOKHUCIBIX TPOYKTOB.

B 1 xyOnueckom caHTUMETpPE MapHOro MoJjioka Haxoautes 6osbie 3000 MUIIITMOHOB
OakTepuil. [Ipu ckrucaHum MoJIOKa KOPOB, KOTOPBIX Pa3BOAAT Ha baakaHckoM
MIOJIyOCTPOBE, NIOJIy4aeTcsl HorypT. B HeM MOXHO HallTH OaKTEpHIO M0 HA3BAHHEM
Oonirapckas majodka, KOTopas U COBEpIINIIA MPEBPAIICHUE MOJIOKA B MOJIOYHOKHUCIIBIH
OPOIYKT.

Bonrapckast nanoyka U3BECTHA BO BCEM MUPE - OHA MPEBPAILIAET MOJIOKO BO BKYCHBIN U
MOJIe3HBIN HOTYpT. BcemupHyto ciiaBy 3Toi OakTepun npuHec pycckuil yuensiii 1. 1.
MeunukoB. Unbs Unbud 3auHTEepecoBalics MPUIMHON HEOOBIYHOTO AOITOJIETHS B
HEKOTOPBIX JiepeBHAX bonrapuu. OH BRISICHWII, YTO OCHOBHBIM MPOAYKTOM IMUTAHUS
JOJITOKUTENEH ObLT HOTYPT, ¥ BBIIETUII
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B YHCTYIO KyJIbTYpPy MOJIOUHOKHCITYIO OaKTEepHIO, a 3aT€M HCII0JIb30BaI €€ s CO3aHus
0c000i1 mpocTokBamy. OH MOKa3ajl, YTO JOCTATOYHO JOOABUTH B CBEKEE MOJIOKO HEMHOTO
ATHX OaKTEpUi, M Yepe3 HECKOIBKO YacOB B TEIIOM MOMEIICHUN U3 MOJIOKA TIOTyUUTCS
IPOCTOKBAIIIA.

Bbosnrapckas nanouka cOpakuBaeT JaKTO3y MOJIOKA, T. €. pacleIIsieT MOJIEKYIy
MOJIOUHOTO caxapa Ha MOJIEKYJIbl MOJIOUHOM KUCIOTHI. MOJIOYHOKHCIIbIE OaKTEPHH JIs
CBOEH pabOThl MOTYT HUCIIOJIB30BATh HE TOJBKO caxap MOJIOKA, HO U MHOTHE JIpyTHe
caxapa, cojepkaluecs: B opouiax u gppykrax. bakrepun npeBpamiaroT CBeXyI0 KalycTy B
KBAILIEHYO, I0JI0KH - B MOUYEHBIE,

a OTypLBI - B KUCIIOCOJIEHBIE. B 11000M citydae u3 caxapa oOpa3yeTcst MOJIOUHAs KUCIIOTa,
a SHEeprus pacraja MOJIEKYJI caxapa UaeT Ha HyX1bl 0aktepun. [Iporiecc 6poxeHus y
TakuX OaKTepuil 3aMeHseT UM nporiecc Abixanusi. COOCTBEHHO IrOBOPs, 3TO U €CTh UX
JBIXaHHE - OCBOOOXKICHUE YHEPTUU HAa CBOU HYXIbI. [[0CKONIBKY SHEPTHUs peaKIuii
0€CKHUCIOPOAHOI0 OKUCICHUS 3aMETHO MEHbIIIE, YeM KUCIOPOAHOI0 - OGaKTepusim
NPUXOJIUTCS TiepepadaThiBaTh OOJBIINE KOJTUYECTBA BEIIECTB U BBIJCIATH MHOTO
MIPOJTyKTOB OOMEHA BEILIECTB.

Bonrapckyro manouky OTHOCST K (paKyJIbTaTUBHBIM (HE0Os3aTeIbHBIM) aHa3poOaM. ITo
03HAYaeT, YTO OHU MOTYT UCIIOJIB30BaTh M KUCIOPO JIJIsl CBOETO JBIXaHHS.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM O00OBEME.

[Tpu BeINOIHEHUY 3aJ]aHUs JOMYIIEHA OJIHA OIIHOKa.

3 HpI/I BBIIIOJTHCHHUHU 3aJaHUA JOITYIICHEI IBC OIITNOKH.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

.3.2 chopMupOBaHHOCTHh YMEHHUS PACKPBIBAThH COJIEPKAHUE OCHOBOIOJIATAIOIINX
OMOJOTUYECKUX TEPMUHOB U MOHSATUMN: KU3Hb, KJIIETKA, OPTaHU3M, BU/I, MOIMYJISIIHS,
AKOCUCTEMA, OMOLIEHO3, Onocdepa, MeTaboIu3M, HACIEICTBEHHOCTh, U3MEHUUBOCTD
3ananue Nel (15 MuHyT)

Kaxkas nayka nzydaet coproBoe pazHooOpas3ue pactenuii? Jlaiite onpeneneHust TepMUHAM:
MUTO3, ME€i103, OHTOTEHE3, (PUITOTECHES.

Ouenka Ilokazamenu oyenku

5 3amaHue BBHIIIOJIHEHO B IOJIHOM O0OBEME.
4 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIIEHA OJIHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3a]aHUs JOMYIIIEHBI JIBE OLIUOKH.

3ananue Ne2 (20 MmuHYT)
Kakas Hayka n3ydaeT B3aMMOOTHOIICHHSI )KMBBIX OPTaHU3MOB U CPEAbl UX OOMTaHUS?
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JaliTe onpeaeneHus: TepMuHam: GEeHOJIOTHsI, PU3HOJIOTHS, IBOFOLIUS, SKOJIOTHUSI.

Ouenka Ilokazamenu ouyenku

5 3ajaHue BEHIIIOJIHEHO B IIOJIHOM O0OBEME.

4 [Ipu BBITIOTHEHUH 3aaHUS JOMYIIIEHA OJTHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3apanue Ne3 (15 muHyT)
Kaxkas u3 nepeyncieHHbIX HI)KE HayK U3y4daeT CTPOEHHUE 3apoabliia yenoBeka? [laite
onpeaeeHrue TepMUHAM: 3MOPHOJIOTHSI, HYKJIENHOBasA KUCJIOTa, (POTOCUHTE3,

JTIOMUHAHTHBIM.
Ouenka Hlokazamenu ouyenku
5 3agaHue BBIIOJIHEHO B [TOJIHOM 00BEME.

[Tpu BRIMOTHEHUY 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.

3 HpI/I BBIIIOJIHCHUHU 3aJaHUA JOITYIICHEBI IBC OIITNOKH.

3ananue Ne4 (20 MUHYT)
3aKOHOMEPHOCTH TIepeIauu HACJIEACTBCHHBIX MTPU3HAKOB n3y4daeT? JlaiiTe onpeneneHue
TEPMUHAM: aHTPOTIOJIOT S, BUJI, MOPHOIOTHUUECKUH, TE€TEPO3UTOTHBIN.

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM oOBeMe.

[Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIICHBI JIBE OLITUOKH.

3aganue NeS (20 MuHyT)
Kakast u3 nepeuncieHHbIX HUKE HAyK U3y4aeT CTPOCHHE 3apoblia yenoBeka? Jlaire
OIIpeJIeNIeHUs] TEePMUHAM: OPraHOM/I, O1acTyJsia, a30THCTOE OCHOBAHHUE, OMOT€OLIEHO3.

Ouenka Ilokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

[Ipu BBITIOTHEHUHU 3aJaHUA IOMYyIIIeHa OJIHA OITNOKa.

3 HpI/I BBIIIOJIHCHWH 3a/IaHUA JJOITYIICHEBI 1BC OIITMOKH.

JupakTuyeckasi eIMHULA JJIsl KOHTPOJIS:
.3.9 chopmMupoBaHHOCTh YMEHUN KPUTUYECKH OIEHUBATH MHPOPMAIIUIO OUOTOTHIECKOTO
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COJICp>KaHMSs; MHTEPIIPETUPOBATH STUUECKUE ACTIEKThI COBPEMEHHBIX MUCCIIEAOBAHUMN B
OMOJIOrUU, MEUIIUHE, OMOTEXHOJIOTUHU; PACCMATPUBATH IJI00ATBHbBIE YKOJIOTUUECKUE
po0JIEeMbl COBPEMEHHOCTH

3apanue Nel (30 muHyT)

Boanslii rnanmaT o6uTaet B 10kHbIX paiioHax CIIA, Adpuku, Azun u ABctpanuu. B
CHIA pacrenune nonaio u3 Benecyanbl. B 1884 romy uM BOCMOIB30BaTUCH TSI
yKpallleHus BbICTaBKM XJionka B HoBom Opiieane, mociie 3Toro 0oHO pacipoCTPaHUIOChH
TakK, 4To JI000# MeToa 60psOBI He TaBaji BpeMeHHbIN 3 dekT. 3a 50 naeit oOpazyercs
1000 pactenuii. Bpea BogHOIro rualiiHTa B TOM, YTO €r0 3apOCiy MEIIAI0T CyA0XO0JICTBY,
3aTCHSIOT BOAHYIO pacTUTENbHOCTD. ['1e ke ero Poquna? Ponuna llenTpansHas AMepuka,
Y YUCJICHHOCTH BOJIHOTO THAIIMHTA PETYJIMPYETCS COJIEHOCTHIO BOABI U MYPaBbsIMU
-JINCTOpE3aMHu, B TIyOHMHE BOJIO€Ma TMallMHT MOeaaeTCs JaMaHTUHaMU. YacThie JOXIU U
JIMBHU CPBIBAIOT PACTEHUS M HECYT UX B JICJbTY PEK, IIe MPOHUKAET COJIEHAs BOJIA.
[ToueMy pacTeHUs B HOBBIX YCIOBUSAX OBICTPO 3aHUMAIOT MPOCTPAHCTBA?

K uemy MokeT npuBecTH OECKOHTPOIBLHOE Pa3MHOKEHHUE BOJTHOTO THAIIMHTA B BojioeMe?
[Ipennoxure, ucnoib3yst HHPOPMALINIO MEPBI OOPHOBI C BOJHBIM THAIUHTOM.

Ouenka Ilokazamenu OUEHKU

5 3ajgaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

[Ipu BBITIOTHEHUHU 3aJaHUs IOMYyIIIEHa OJIHA OITNOKa.

3 HpI/I BBIIIOJIHCHWH 3a/IaHUA JJOITYIICHEBI 1BC OIITMOKH.

3ananue Ne2 (25 MUHYT)

[IpeacraBpTe cebe TaKyrO CUTYAIMIO: HEPAIUBBIC TYPUCTHI OCTABWIIM B JIECY HE
3aTyLICHHBIN KOocTep. Pazropercs iecHoOM noxkap, B pe3yJabTaTe KOTOPOTO BHITOPEIT
OOJIBIIION JIECHOM MACCHB.

Kakue nuzmenenus OyayT B lajgbHEHIIIEM IPOUCXOIUTh HA MECTE ToKapuiia?
CKoJIbKO BpeMEHH MOTpeOyeTcsl Ha TO WM MHOE U3MEHeHue?

Bepnertcst Bce TouHO B Takoe ke coctosiHre? CKOJIbKO BPEMEHH Ha 3TO NMOTpedyeTcs?
Kak Bwl camu 6ynere oOpamaTscs ¢ KOCTPOM B Jiecy?

Ouenka Ilokazamenu oyenku

5 3amaHue BBHIIIOJIHEHO B IOJIHOM O0OBEME.

4 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIIEHA OJIHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3a]aHUs JOMYIIIEHBI JIBE OLIUOKH.

3ananue Ne3 (30 MmuHyT)
[Touemy cOop MeTaIIOIOMa M MaKyJIaTypbl CYUTACTCS BaXKHBIM IIPHUPOI00XPAHHBIM
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MepornpustueMm? JlaliTe He MEHEe TpeX MOSICHEHUM.

Ouenka Ilokazamenu ouenku

5 3a1aHuEe BHIOJIHEHO B IIOJTHOM 00BEME.

4 [Ipu BeIMOTHEHUY 3ajaHUs JOMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3apanue Ne4 (25 muHyT)

B. U. Bepuaackuii nucain: «Ha 3eMHON OBEPXHOCTH HET XUMHUYECKOU CUJIBI OoJIee
MOCTOSIHHO JEHCTBYIONIEH, a IOTOMY U 00Jiee MOTYIIECTBEHHOM MO CBOMM KOHEUYHBIM
MOCTIACTBUSIM, YEM >KUBBIE OPTaHU3MBI, B3AThIE B LIeJI0M». OOBSICHUTE, KaKHe U3MEHEHHUS
IPOU30IILIHN B InTocPepe Omarofaps KU3HEAESSITEIbHOCTH KUBBIX OpraHn3MoB? Onumure
HE MEHEE TPEX J0Ka3aTEIbCTB.

Ouemca Hokazamenu OUEHKU

5 3a,Z[aHI/IC BBITIOJTHEHO B ITIOJITHOM OOBEME.

4 [Tpu BeIMOTHEHUH 3a/1aHUA JOMYIIEHA OJIHA OITHOKA.

3 [Ipu BBITIOTHEHUY 3aaHUS JOMYIICHBI JIBE ONTHOKH.

3amanue NeS (25 MuHYT)

[TpounTaiite TekcT. KutoBas akyia - KpyImHOE MOPCKOE JKUBOTHOE. HecMoTpst Ha GobItioe
teno piuHoi 20 M, OHa coBceM 0€300M1Ha, MUTAeTCs IMJIaHKTOHOM. Ee MOKHO OTINYHTH
OT JIPYTUX aKyJI 10 HAIMYHIO Ha KOYKE€ MHOTOUYMCIICHHBIX OelbIX msaTeH. KutoBas akyna -
KUBOPOAIIAS: POXKIACT )KUBBIX aKyysIT. OII0OA0TBOpeHHUE Y Hee BHyTpeHHee. Kakue
KpUTEpHs BUJA ONKCaHbl B TeKCTe? OTBET MOSICHUTE.

Ouenka Ilokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Ipu BBITIOTHEHNHU 3aJaHUs TOMyIIIEHa OJIHA OITNOKa.

3 HpI/I BBIIIOJIHCHUH 3a/IaHUA JJOITYIICHEBI IBC OIITMOKH.

JAnaakTuyeckasi eTMHULA 1JISI KOHTPOJIS:

.3.3 chopMuUPOBAaHHOCTh YMEHHS PACKPBIBATH COJIEPKAaHNE OCHOBOIIOIATAFOITHX
OMOJIOTUYECKUX TEPMUHOB M TIOHATHUM: )KU3Hb, KJIETKA, OPTaHU3M, BU/I, TTOYJISITUSA,
IKOCHUCTEMA, OMOIIeHO3, Onocdepa, MeTadoIM3M, HaCJIeICTBEHHOCTh, N3MEHYHNBOCTh
3aganme Nel (15 MuHyT)

[IprunHa GMOIOTHYECKOTO Pa3HO0OpA3Us U MPUCTIOCOOIEHHOCTH OPTaHU3MOB K YCJIIOBUSIM
KU3HU 3aKITI0YAETCS B:
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1) COXpaHCHUHU €CTCCTBCHHBIM OT60pOM IMOJIC3HBIX B JaHHBIX YCJIOBHAX HACICACTBCHHBIX

W3MCHCHUM,

2) BHyTPEHHUM CTPEMJICHUEM OPraHU3MOB K MPOrpeccy;

3) ynpakHEHUH MOJIE3HBIX B OMPECICHHBIX YCIOBUAX OPTaHOB M X HACIIEIOBAHUM;
4) NOSIBJICHUU B OINPEJEICHHBIX YCIOBUSIX TOIBKO MOJE3HBIX MyTallUi U UX

HaCjaCcaOBaHUH.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM 00BEME.

4 [Ipu BeINOJHEHUY 3aJ]aHUs JOMYIIEHA OJIHA OIIHOKa.

3 HpI/I BBIIIOJTHCHUHU 3aJaHUA JOIIYIICHEI IBC OIITNOKH.

3ananme Ne2 (20 MUHYT)

Kakwue BrICKa3bIBaHUsI BEPHBI, YKaKUTe HOMepa npeaioxenui. (1) IIpoucxoxaenue
KU3HU Ha 3eMJIe TI0-pasHOMY OOBSACHSIOT HECKOJIBKO pa3IMuHbIX runote3. (2) ['mnoresa
CaMO03apOXKJIEHUS YKa3bIBaCT HA BOBMOKHOCTbD MOSIBJICHUS KUBBIX CYIIECTB TOJIBKO OT
#uBbIX poautenel. (3) Ee npusepxenuamu 0butu P. I'yk, JI. ITactep u psin apyrux
yueHbiX. (4) Kpeanmonusm — eiie ojjHa TunoTe3a, yTBEPKIAI0Iasi, 4To KU3Hb
cymiecTBoBasa BeuHo. (5) A. WM. Onapun u anrnuiickuii ouosor [x. Xonaeix
MPENOIOKUIN, YTO OPTaHUYECKHUE BEIIECTBA U OPraHU3Mbl BO3ZHUKIN A0MOT€HHBIM
MyTEM U3 HEOPTraHUYECKOTO BEIIECTBA B pE3yJIbTAaTe AIUTENbHOU 3BOJOIMUH. (6) Ku3ub
BO3HHUKJIA Ha 3eMJie MPUMEPHO 3,5 MIIp JIET Ha3al.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.

[Ipu BBITIOTHEHUHU 3aJjaHUs IOMyIIIEHa OJIHA OLIOKa.

3 HpI/I BBIIIOJJHCHHUHU 3aJlaHUA JOITYIICHEI IBC OIITNOKH.

3ananme Ne3 (20 MUHYT)

[TocnenoBaTensHOCTh HYKJICOTHIOB B (hparmenTe Moiekyisl JJHK cnenxyromas: ATT-
I'JA-TT'LI. KakoBa nocnenoBarenbHOCTh HyKIIeoTu10B MPHK, cunTe3npyemoii Ha
nanHoM (pparmente JIHK? Kakue amunokucnorsl BxoasaT B nienouky JJHK? Onpenenure
maccy JJTHK?

UTo CiIy>KUT JO0KA3aTEILCTBOM €AUHCTBA MPOUCXOKICHUS OPraHUuIeCKOro mupa’?

1) HanmMuMe OPraHNYEeCKUX U HEOPTAaHMYECKUX BEIIECTB

2) CylleCTBOBAHUE OJHOKIECTOYHBIX OPTaHU3MOB U HEKJIETOUHBIX (DOPM KU3HU

3) CXO/ICTBO B CTPOCHUU KJIETOK OPraHU3MOB Pa3HbIX 1apCTB

4) )k13Hb OPTAaHU3MOB B IIPUPOJIHBIX U UCKYCCTBEHHBIX COOOIIECTBAX.
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Ouenka

Hlokazamenu OUEHKU

3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3ajaHUs JOIYIIIEHA O/THA OIIHUOKA.

HpI/I BBIIIOJTHCHUU 3aJaHUA JOITYIICHBI IBC OITHNOKH.

3ananue Ne4 (15 MuHYT)

JlaiiTe onpeaeneHue: MyTalluu 3TO- . BeIOMpUTE MpaBUbHbIC BAPUAHTHI OTBETOB,
MyTalllu¥ BEAYT K U3MEHEHHUIO:

1) mepBUYHON CTPYKTYpbI O€liKa

2) 3TanoB OMJIOJOTBOPEHUS

3) reHodoHIa TTOMYJISITAN

4) HOpMBI peakIMu IPU3HaAKa

5) mocnenoBaTenbHOCTH (Da3 MUTO3a

6) MOJIOBOTO COCTaBa MOMYJISALNH.

Ouenka

Hokazamenu OUEHKU

5

3agaHue BEHIMIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3a]aHUS JOIMYIIIEHA O/THA OIHUOKA.

[Ipu BBITIOTHEHUH 3aAaHUS JOMYIIICHBI JIBE OITHOKH.

3amanue NeS (20 MuHyT)

[IpounTaiite TekcT. BoiOepuTe Tpu NpesioxKeHusl, B KOTOPBIX JaHbl OUCaHUs 00LIei
JereHepalury. 3anuinTe B Ta0IUIy UUQPBI, MO KOTOPHIMU OHH YKA3aHBI.

(1) Yopomenue opranuzanuu 1 o0pasa )KU3HU OPraHU3MOB, COTPOBOXKIAIOIIEECS
yTPaTOH psiJia OPraHOB WIIM CUCTEM OPTaHOB, - OAWH U3 ITyTE€H JOCTUKEHHUS
Oouonornyeckoro mporpecca. (2) ['eIbMUHTHI epenum K mapasuTHIeCKOMy 00pasy
U3HU, CUWIBHO YIIPOCTUB CBOIO Opranu3aiuio. (3) OHM OTINYaIOTCSl BBICOKOU
TUTOJIOBUTOCTBIO, CIIOKHBIMH IIUKJIAMH Pa3BUTHUS U Pa3HOOOPA3HBIMU MTPUCTIOCOOICHUSIMU
K cpenie ooutanus. (4) Y napa3uTuyecKkoro pacTeHUs MOBUIMKHU B IPOLECCE IBOIOINU
yTpaTUIacCh CIOCOOHOCTH K (POTOCHHTE3Y B CBSI3H C OTCYTCTBUEM HOPMAJIbHBIX JUCTHEB U
KopHel. (5) Y 3meli npou3solia peayKius KOHEYHOCTEH, a Y KpoTa — PeyKIIUs OpraHOB
3penus. (6) Penykiust opranoB cBsi3aHa ¢ MyTalMsIMU, KOTOPbIE 3aKPEIUISIOTCS B
NOKOJIEHUAX U PACIIPOCTPAHSIOTCS B MOIYJISLUN.

Ouenka Ilokazamenu ouyenku
5 3ajaHue BEHITIOJIHEHO B ITOJIHOM OOBEME.

[Ipu BBITIOTHEHUH 3aaHUS JOMYIIIEHA OJTHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.
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JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.8 chopMUPOBaHHOCTH YMEHHUS PeIIaTh OMOJOTUUYECKUE 3aa4H, COCTABISATh
T€HOTUITMYECKUE CXEMbI CKPEIIMBAHUS SISl Pa3HBIX TUIIOB HACIEOBAHUS IPU3HAKOB Y
OpraHU3MOB, COCTABIIATH CXEMbI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX
3ananue Nel (30 muHyT)

XKeninna ¢ BOJIHUCTHIMU BOJIOCAMU U HOPMaJIbHBIM I[BETOBBIM 3PEHUEM BBIIILIA 3aMYXK 32
MY>KUYHHY C MPSIMBIMHM BOJIOCAMHU, CTPAJAIONIETO JaJTbTOHU3MOM. Y HUX POIUIICS ChIH C
BOJIHUCTBIMHU BOJIOCAMH — JAJITOHUK U JI0Yb C BOJIHUCTBIMU BOJIOCAMHU, HE CTpajarolias
JTanbTOHU3MOM. Jl0Ub BBINIIA 3aMYXK 3a MY KYHUHY C KypUyaBbIMUA BOJIOCAMU U
JTaIbTOHU3MOM. B 3TOM Opake poauioch IBE IEBOUKHU: ¢ KypUaBBIMU BOJIOCAMHU U C
BOJIHUCTBIMHU, 00€ C HOpMaJIbHBIM IIBETOBBIM 3peHHEM. COCTaBbTE CXEMY PEIICHUS
3a/1a4M. YKaKUTE T€HOTHUIIBI U (PEHOTHUITBI BCEX POAUTENCH U eTeil B 000uX Opakax.
KakoBa BeposITHOCTB pOkJIeHHs peOCHKA ¢ JaTbTOHU3MOM BO BTOPOM Opake?

Ouenka Ilokazamenu ouyenku

5 3ajaHue BEHIIIOJIHEHO B ITOJIHOM O0OBEME.

4 [Ipu BBITIOTHEHNH 3a4aHUS JOMYIIIEHA OJIHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3aJaHUs JOTYIIICHBI JIBE OLITUOKH.

3apanue Ne2 (25 muHyT)

IIpy ckpemMBaHUM CAMKH MBIIIN C PLKEH IIEPCThI0 HOPMAJIBbHOM JUIMHBI U cam1a ¢
YEepHOU UTMHHOM IIEPCThIO B IIEPBOM MOKOJICHUH OBLIO MOJYyY€HO MOTOMKOB, UMEBIIIUX
PBLKYIO IEPCTh HOPMAJIBHOM JUIMHBI U IOTOMKA, UMEBILINX YEPHYIO IIEPCTh HOPMAIBHOM
JUIMHBL. [ BTOPOro CKpEIMBAHUS B3sUIM CAMIIOB M CAMOK U3 C PhIKEH HOPMAJIbHOU
HIEPCThI0. B moTOMCTBE MOTYy4YMIIM pacllCIUICHUE, IIPUYEM MBIIIEN C PBIKEH LIEPCTHIO
06110 OoNBbIIMHCTBO. COCTaBbTE CXeMy pelieHus 3a1auu. OnpeneauTe TeHOTUIIbI
POIUTENHCKUX 0COOEH, TEHOTHUIIBI U (PEHOTHUITBI TTOJTYYEHHOT'O IOTOMCTBA B IEPBOM U BO
BTOpOM CKpeluBaHusx. [losicHute peHoTUnMueckoe pacuierieHlue BO BTOPOM
CKpEILMBaHUMU.

Ouenka Ilokazamenu ouenku

5 3a1aHuEe BHIOJIHEHO B IIOJTHOM 00BEME.

[Ipu BIMOTHEHUY 3ajaHUs JOMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3apanue Ne3 (25 muHyT)

VY yTOK npu3HaKM XOXJIATOCTU U Ka4yeCTBa ONEPEHHs Ay TOCOMHbIE HECLEIJIEHHbIE. B
TOMO3UTOTHOM JOMHHAHTHOM COCTOSIHUU T'€H XOXJIATOCTH BBI3BIBAET THOEIb SMOPHUOHOB.
B ckpelrBaHuy X0XJIAThIX ¢ HOPMAJIBHBIM OIIEPEHUEM YTOK M XOXJIATBIX ¢ HOPMAJIbHBIM
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OMEPEHUEM CEeJIe3HEeH YacTh MOTOMCTBA MOJY4YUIIach 0€3 XOXO0JKa U C HIEJIKOBUCTHIM
onepeHueM. [Ipu ckpelmBaHuy MOJTYYEHHBIX B IIEPBOM MOKOJIEHUU XOXJIAThIX YTOK C
HOPMaJIbHBIM OIEpEHUEM (TOMO3ZUIOTHBIX) U CEJIE3HEHN C TAKUM K€ T€HOTUIIOM
MOJIYYWJIUCH JIB€ (PEHOTUITMYECKHE IPYIIbl HOTOMKOB. COCTaBBTE CXEMY PEIICHHUS
3agaun. OnpenenanTe reHOTUIBI POTUTENBCKIX 0CO0€H, TeHOTUIIBI U (PEHOTHUITBI
IIOJIyYEHHOT'O IOTOMCTBA B IIEPBOM U BO BTOPOM CKpeIMBaHusAX. ONpeeanTe U MOICHUTE
(eHOTUTINYECKOE paCICIUICHHE B IEPBOM U BO BTOPOM CKPEIIUBAHUSIX.

OI(EHKa Hokazamenu OUEHKU

5 3aﬂaHHe BBITIOJTHEHO B ITOJIHOM O00BEME.

[Tpu BRINMOTHEHUY 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.

3 HpI/I BBIIIOJIHCHUHU 3aJaHUA JOITYIICHEBI IBC OIITNOKH.

3ananue Ne4 (30 MuHYT)

VY yenoBeka OJU30PYKOCTh — JOMUHAHTHBIN TPU3HAK, & HOPMAJIBHOE 3PEHUE —
peueccuBHbIA. HOpMaJIbHBIN yPOBEHb IUIFOKO3bI B KPOBU — JOMUHAHTHBIN IIPU3HAK, a
PEAPACTIONIOKEHHOCTh K CaXapHOMY JIMa0eTy — pelieCCUBHbINA. biin3opykuit My x4uHa, He
CTpaJarollnii caXxapHbIM JUA0ETOM, )KEHUJICS Ha MPEIPaCONIOKEHHON K cCaXapHOMY
nuabeTy JACBYIIKE ¢ HOpMaJIbHBIM 3peHueM. OrnpeaennTe TeHOTUIBI pOAUTENEH U
BEPOATHOCTbH POKIACHHUS JETEW C HOPMAJIbHBIM 3PEHUEM U MPEAPACTONOKEHHBIX K
3a00JIEBaHUIO CaxapHBIM TUAOETOM, €CITH U3BECTHO, YTO OTEI] TETEPO3UTOTEH IO 0OOUM
npu3zHakaMm. Kakoil 3akoH Hacyie10BaHus MPOSIBISAECTCS B JAHHOM Cliy4dae?

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.

[Tpu BeINOTHEHUY 3aJ]aHUs JOMYIIEHA OJIHA OIIHOKa.

3 HpI/I BBIIIOJJHCHHUHU 3aJlaHUA JOITYIICHEI IBC OIITNOKH.

3amanue NeS (25 MUHYT)

[Tpu ckpemmBaHUy TOMaTa ¢ IMMypIypHbIM cTebieM (A) u kpacHbIMU T101aMu (B) n
TOMaTa C 3eJICHBIM CTEOJIEM M KPACHBIMH TIJI0JIAMHU MTOTYYHIIH 722 pacTeHUS C IMyPIyPHBIM
cTeOJIeM 1 KpaCHBIMU TU10J1aMu U 231 pacTeHHe ¢ MypIypHBIM CTE0JIEM U JKEITHIMU
mwiogamMu. CocTaBbTe cxeMy perieHus 3anadu. OnpeneuTe TeHOTUITBI POIUTENIEH,
IIOTOMCTBA B TIEPBOM ITOKOJICHHUH ¥ COOTHOIIIEHNE TEHOTUIIOB U (DEHOTHUIIOB y IIOTOMCTBA.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHUH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

.3.4 chopMUPOBAaHHOCTh YMEHHUSI paCKPBIBATH OCHOBOIIOJIAraroe OMoJIornyeckue
3aKkoHbI ¥ 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. BaBuiosa, 3. I'ekkenst, O.
Miosnepa, K. bapa), rpanuiibl uX mpuMEHUMOCTH

3aganue Nel (20 MuHyT)

Bepusl nu cinegyronme GOpMyTUPOBKYA FT€HETUUECKUX 3aKOHOB?

A. ITpu turuOpuIHOM CKpENIMBAHUN y THOPHUIOB KaK1as Mapa MpU3HAKOB HACIEAYeTCS
HE3aBUCUMO OT JIPYTUX U JAET C HUMH pa3Hble coueTanus. [lokaxxkute 3Tv coueranusl.
B. Ilaps! anpTepHATUBHBIX MPU3HAKOB HE CMEITUBAIOTCS M IPH 00pa30BaHUH T'aMET 10
OJIHOMY TIEPEXOJSAT B HUX B UNCTOM BHJIE.

Ouenka Ilokazamenu ouenku

5 3a/1aHuE BBIIIOJIHEHO B ITOJHOM O0BEME.
4 [Tpu BRINOTHEHUY 3ajaHuUs JOMYyLIEHA O/IHA OIIHUOKA.
3 [Tpu BBINOSTHEHUH 3a/1aHUS JOIMYIIEHBI IBE OIINOKU.

3amanue Ne2 (30 MuHyT)

ITo n3o0paxxeHHOH Ha PUCYHKE POJOCIOBHOM OINpeeIuTe U 00bSICHUTE XapaKTep
HaCJIe0OBaHUsI MpU3HaKa (JOMUHAHTHBIN WU PEIIECCUBHBIN, CIICTUICH WM HET C TI0JIOM),
BBIJICJICHHOTO YEPHBIM I[BeTOM. OnpeieuTe reHOTUIIB TOTOMKOB, 0003HAYEHHBIX Ha

cxeme nudpamu 3, 4, 8, 11 u 00bsicHuTE GOPMHUPOBAHNE UX T€HOTHUIIOB.
YCAOBHBIE ODOIHAYEHHHA

._I—O O ACHLIHMHA
> ] 2 Iil C)E 4 [ ] — mysunna
6 - 8 9 D——O Opak
10 EI = | | ASTH 0400 Dpaka

12 ;EI 13 - . = HpOsSBJICHHE
g HCCIIEAYEMOrD IMPH3IHAKA

Oueuka Ilokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Ipu BBITIOTHEHUH 3aJaHUs JOMYIIIEHA OJIHA OIITHOKA.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

3ananue Ne3 (30 MuHyT)

VY yenoBeka reH HOpMajabHOTO ciiyxa (B) qoMuHUPYET HaJ T€HOM TIyXOThl M HAXOJIUTCS B
ayTOCOME; T€H IIBETOBOM CJIEIOTHI (J1abTOHMU3MA - d) pelleCCUBHBIN U CIIETIJICH ¢
X-XxpoMocoMoii. B cembe, rae Math cTpajaina riyXxoTou, HO UMejla HOPMAJIbHOE LIBETOBOE
3pEHHE, a OTEIl - C HOPMAIbHBIM CIIyXOM (TOMO3UTOTEH), TaJbTOHUK, POAUIACEH JEBOYKA -
JTATbTOHUK C HOpMaJIbHBIM clyxoM. CocTaBbTe cXeMy pelieHus 3aaauu. Onpeaenure
TEHOTUIIBI POJUTENEH, JOUEepPHU, BO3MOXKHBIE T€HOTHUIIbI JETEN U BEPOATHOCTh B Oy IyIIIEM
POXKJICHUS B 3TOM CEMbE JIETEH - TaIbTOHUKOB C HOPMAJIbHBIM CIIyXOM U TTYXHUX.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM O00OBEME.

[Tpu BeINOJHEHUY 3aJ]aHUs JOMYIIEHA OJIHa OIIHOKa.

3 HpI/I BBIIIOJTHCHUHU 3aJaHUA JOITYIICHEI IBC OIITHOKH.

3ananue Ne4 (25 MUHYT)

['myxoTa - ayToCOMHBIN IPU3HAK; JaJbTOHU3M - MPU3HAK, CIIEIJICHHBIN ¢ TToJIoM. B Opake
3I0POBBIX POAUTENCH POUIICA PeOSHOK IITyXoHl JanbTOHUK. COCTaBbTE CXEMY pelIeHUs
3aaun. OnpenenuTe reHOTUIIBI POJIUTeNel U pedeHKa, ero MoJI, FTeHOTHUIIBI U (DeHOTHUITHI
BO3MOKHOT'O TTIOTOMCTBA, BEPOSITHOCTh POXKACHUS JieTel ¢ 00enmu anoManusamu. Kakue
3aKOHBI HACJIEACTBEHHOCTH MPOSBIISIIOTCS B JaHHOM ciydae? OTBeT 000CHYMTE.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHUH 3a4aHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3aJaHUA JOIIYIICHEBI 1BC OIITHOKH.

3ananue Ne5 (25 muHyT)

['eHbI OKpacKH LIEPCTH KOLIEK PACIOIIOKEHBI B X-XxpomMocoMe. UepHasa okpacka
OIIpeIeIACTCS TEHOM X PhIKas - X°, TeTEPO3UTOThl UMEIOT YEPEMAXOBYIO OKpacKy. OT
YEPHOU KOIIKH U PBIKETO KOTa POJAWIMCH OJUH YEPENaxoBbli U OJUH YEPHBIA KOTEHOK.
Onpenenure reHOTUIBI POAUTENEH U TOTOMCTBA, BO3MOXHBIN MOJ KOTAT.

Ouenka Ilokazamenu oyenku

5 3a/1aHuE BBIIIOJIHEHO B ITOJIHOM O0BEME.
4 [Tpu BeIMOMTHEHUH 3a/1aHUA JOMYIIEHA OJIHA OITHOKA.
3 [Tpu BBINOSTHEHUH 3a/1aHUS JOIMYILIEHBI IBE OIINOKU.
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JAupakTuyeckasi eIMHULA AJIs1 KOHTPOJIA:

.3.7 chopMUPOBAaHHOCTh YMEHHUS IPUMEHATD MMOTYUYEHHBIE 3HAHUS JUIsl O0OBSICHEHUS
OMOJOTMYECKHUX MPOLIECCOB U SIBJICHUM, AJI IPUHATUSA PAKTUYECKUX PEIICHUI B
MOBCEHEBHOM )KM3HU C LEJIbI0 00ecreyeHus: 0€30MaCHOCTH CBOETO 3J0POBbS U 310POBbs
OKPYX aKOUIUX IO

3ananue Nel (25 muHyT)

AHHa — IpaBOpyKas >KEHIIMHA C HOPMAJIbHBIM [IBETOBBIM 3PEHHUEM BBINLIA 3aMYXK 3a
Cepres — JIeBOPYKOro JAJIbTOHUKA. Y HUX POJIMIIACH MPABOpPYyKasi J0Ub ApHUHA C
HOPMaJIBHBIM LIBETOBBIM 3PEHUEM U JIEBOPYKUU CbIH Bacunuii ¢ JaabTOHU3MOM.
CocraBpTe cxeMy pemieHus 3aaaun. OnpenennTe reHOTUIIbl POIUTEINEH, TEHOTHUIIBI U
dbenoTunsl moToMKoB. Kakoii reHoTHIT U (PEHOTHUIT UMENT MY>K APHUHBI, €CJTU U3BECTHO, YTO
y HUX pOAuiach JEBOPYKas J€BOUYKa, CTpaJaronias JalbTOHU3MOM? AHHA CUMTala, 4YTO
uMeHHo Cepreil nepenan Bacunuto cBoil reH nanbroHn3Ma. beuta nu AnHa npasa? OTBeT
HOSICHUTE.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITNIOJIHEHO B ITOJJTHOM 00BEME.

[Ipu BBITIOTHEHWH 3a4aHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3aJaHUA JOIIYIICHEBI IBC OIITHOKH.

3ananue Ne2 (15 muHyT)

BriGepute Tpu BepHBIX OTBETA U3 MIECTH U 3aITUIIATE U(PPHI, 0] KOTOPHIMU OHH
yKa3zaHbl. HempaBuibHas ocaHKka y MOJPOCTKOB MOXKET PUBECTH K:

1) ocmabnenuto nercTBUst PEPMEHTOB;

2) nedopmalyiv rpyIHOM KIETKU;

3) yBEJIMUYEHUIO COJICP>KAHMS COJIEH KabIUs B KOCTSIX;

4) CMEILIEHUIO U CIIABJIMBAHUIO BHYTPEHHHUX OPTaHOB,;

5) HapyLIEHUIO KPOBOCHA0KEHUSI BHYTPEHHUX OPTaHOB;

6) HapylIeHuIo paboThl runodusa.

Ouenka Ilokazamenu ouenku

5 3a1aHuEe BHIOJIHEHO B IIOJTHOM 00BEME.

[Ipu BIMOTHEHUY 3ajaHUs JOMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3apanue Ne3 (15 muHyT)

3a mocnegHue JeCATHUIIETUSI MHOTHE F0KHBIE HH(PEKIINH, TIEPEHOCUMbIE HACEKOMBIMH U
KJIEaMU, IPOJBUHYJIMCh B CEBEPHBIE PETHOHBI, 1€ PaHbIIE OHU HE BCTPEYAIHCH.
VY4eHble npeAnoaaraioT, 4To 3TO SIBICHHUE CBA3aHO C YBEJIMUEHUEM B aTMocdepe
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KOHIIEHTpAI[MU MapHUKOBBIX Ta30B. J{aiiTe 00bsicHeHre Habt01aeMOi 3aKOHOMEPHOCTH.
[Touemy y nroseid, )UBYIIMX B HOBBIX JIJIsl MH(EKIUH apeasax, TeueHue 00JIe3HU
IPOUCXOJIUT TSXKEJEE, a PACIPOCTPAHEHUE - OBICTPEE, YEM Y KUTENEH F0)KHBIX PETUOHOB,
OTKYJla HayajoCh pacpoCcTpaHeHue O0JIe3HU?

0uem<a Ilokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

HpI/I BBIIIOJTHCHUU 3aJdaHUA JOITYIICHA OJJHA OIIMOKa.

3 HpI/I BBIIIOJIHCHWH 3a/IaHUA JJOITYIICHEBI IBC OIIHOKH.

3ananue Ne4 (20 MUHYT)

u-PHK coctout u3 156 HykneotunoB. OnpeaeanTe Yuciio aMUHOKUCIIOT, BXOSIINUX B
KOJUpPYEMBbIH eto Oenok, uyncio mosekyln T-PHK, ygacTByromnux B mporecce bnocunresa
3TOTO O€JKa, U KOJIMYECTBO TPUILIETOB B T'€HE, KOJUPYIOIIEM EPBUUHYIO CTPYKTYPY
oenka. OOBACHUTE MOJyYCHHBIE PE3YJIbTAThI.

OMBHKa Hokazamenu OUEHKU

5 3ajaHue BBIIOJIHEHO B ITOJIHOM O0OBEME.

[Ipu BRIMOTHEHUY 3a]]aHUs JOIYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JOMYIICHBI IBE OIITHOKH.

3amanue NeS (20 MuHyT)

JlaiiTe onpezenenue, 4To Takoe BU10o0pazoBanue? BriOupuTe 13 npeanokeHHOro
MepeyHs, MoJ BIUSHUEM KakuxX (haKTOPOB 3BOJIIOIUU TPOUCXOIUT MPOIECC
9KOJIOTMYECKOTO BUI000pa30BaHus?

1. MoaudukanmoHHON H3MEHIHBOCTH.

2. [IpucnocoOaeHHOCTH.

3. EctecTBennoro orbopa.

4. MyTallmOHHON U3MEHYMBOCTH.

5. BopbO#I 3a cyliecTBOBaHUE.

6. KonBeprenuuu.

OMBHKa Hokazamenu OUEHKU

5 3ajgaHue BBIIIOJIHEHO B [TOJIHOM O00OBEME.

[Ipu BeIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JTOMYIICHBI JIBE OIITHOKH.

JAnpakTuyeckasi eIMHULA 1JIS KOHTPOJIA:
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.3.5 npuoOpeTeHne ornbITa IPUMEHEHHUSI OCHOBHBIX METOJIOB HAYYHOI'O IMO3HAHUS,
HCIIOJIB3YEMbIX B OUOJIOTUM: HAOIIOJEHUS U OTUCAHUS KUBBIX CUCTEM, NMPOIECCOB U
SBJICHUM; (POPMYITUPOBAHUS BHIBOJOB C UCIIOJIb30BAHUEM HAYYHBIX MMOHATHMI, TEOPUN U
3aKOHOB

3ananue Nel (20 muHyT)

JI71st uccaeqoBaHus BIUSHUS COJIM HAa KU3HEAEATENbHOCTh PACTCHUS, yUalllUeCs
ITOMECTHJIA OJHO PACTCHUE KOPHSMHM B IIOJICOJICHHYIO BOAY, a IPYroe — B OOBIYHYIO
BOJIONIPOBOJIHYIO BOAY. Uepe3 HEKOTOPOE BpEMsI IIEPBOE PACTEHUE 3aBSJI0, & BTOPOE
ocTanoch 0e3 u3meHeHnus. Kakoit MmeTon ucnoib3oBaiu ydamuecs? Kakvue BbIBOIBI OHU
MOIJIM CAENaTh O MpUUKMHaXx 3aBaaanusa? Kakoi mapamerp 3agaBajicsi SKCIIEPUMEHTATOPOM
(He3aBUCHMAas TIEpEMEHHAs ), a KAKOH ImapaMeTp MEHSJICS B 3aBUCUMOCTH OT 3TOTO
(3aBHCUMas MepeMeHHas )?

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM ooBeMe.

[Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OLITUOKH.

3aganue Ne2 (20 MUHYT)

Haiinute Tpu ommOKu B IPUBEACHHOM TEKCTE «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.
VYkaxxure HoMepa NpeI0KEHUI, B KOTOPBIX ClleJaHbl OIIMOKY, ucnpaBbTe uX. Jlaiite
MPaBIWIBbHYIO (POPMYIHUPOBKY.

(1) B cBoux uccnenoBanusx I'. MeHaenb Ucmoabp30Bai THOPUAOIOTUIECKUM METO. (2)
JIJist cKkpemmuBaHusl OH OTOMpAl YUCThIE JIMHUK ropoxa. (3) UucTsie TMHUN ObLIH
IIOJTy4Y€HBI ITyTEM MIEPEKPECTHOTO OIbUIEHUs pacTeHull. (4) B cBoux nccnenoBaHusax
YYEHBIN UCIOJIb30BAJ PACTEHUS C AIbTEPHATUBHBIMU MpU3HAKaMU. (5) ['eHbl
aNbTEPHATUBHBIX MPU3HAKOB PACIIOJIOKEHBI B OHOM XxpoMocome. (6) K anbrepHaTHBHBIM
pU3HAKaM OTHOCSIT OKpAacKy v popMy cemsiH ropoxa. (7) 3aKoH He3aBUCUMOTO
HACJIeI0BaHUsI PU3HAKOB, OTKPBITHIN . MeHaeneM, BEIOIHAETCS TOIBKO B TEX CIydasX,
€CJIM T€Hbl HAXOAATCS B PA3JIMYHBIX IMApaX TOMOJIOTMYHBIX XPOMOCOM.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHNH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3aJaHUA JOIIYIICHEBI 1BC OIITHOKH.

3ananue Ne3 (25 muHyT)
Vyamuecss 0JTHOH U3 IIKOJ OLCHUBAJIN CIIOCOOHOCTH IMIKOJBHUKOB 6,7 — 10 Ki1accoB
IOHUMATh M MPHOOIIATHCS K TIEPEKUBAHUSAM JIPYTOro YyeaoBeKa. ITa CIIoCOOHOCTh
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Ha3bIBaeTCS dMITaTHEH. B TabuIe mpecTaBieHbl pe3yabTaThl HCcleqoBaHus. 3yunTe
TAOJIMITY ¥ OTBETHTE HA BOIIPOCHI.

[TosicHeHus:

1 ypoBeHh — TOJTHOE HETIOHUMAHHE TEPEKUBAHUNA IPYTOTO YETOBEKA

2 ypOBEHb — WHOT]Ia TOHMUMAET MEePEIKUBAHMSI IPYTOTO YEIIOBEKA

3 ypoBeHb — CHOCOOEH COIEpPEeKUBaTh, XOPOIIIO MOHUMAET YyBCTBA JPYTOTr0 YEIOBEKA
% oTpaxkaeT Koi-Bo ydamuxcs (B %) ¢ JaHHBIM YPOBHEM Pa3BUTHS OIMIIATHH.

MpouenT YyYaLWMXCA C ONPeqeneHMBl s yRom-
I R Kom-a0 yuaumxca HEM PAaIRHTHAA 3IMAaTHEAE (B %)
{ManpuMKE, QeBouKE) -
M E A BT O TRETHA
& 15 M. B5.1 14,5 HET
15 4. i o L= 13,3
r 1S ™, 3.3 o, HET
15 o 53,3 40,1 5,6
10 15 M. 33,3 45,6 20,1
15 o 26,6 £3,3 20,1

OTBeThTE Ha CIAEAYIOUIUE BOMPOCHI:

1) CymiecTByeT 1 CBA3b MEXK/ly BO3pAacTOM U ypoBHEM sMmmnaTuu. [loarBepante orBeT
TAHHBIMH TAOJIHUIIBI.

2) Cy1ecTBYET JId CBSI3b MEXK/Y MOJIOM U ypoBHEM smmnaruu. [logrBepaure oTBeT
JTAHHBIMH TAOJIHUIIBL.

3) Yuamuecs kakoro kjacca 00J1a1at0T HAUMEHBIITUM YPOBHEM dMMATHU? MalbuyuKu WK
JI€BOYKHU?

Ouenka Ilokazamenu ouenku

5 3a1aHuE BHIIOJHEHO B IIOJTHOM O0OBEME.

4 [Tpu BRIMOTHEHUY 3a]]aHUs JOIMYIIIEHA OJTHA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aiaHUs JOMYIIICHBI JIBE OLITUOKH.

3amanue Ne4 (15 MuHYT)

PacnonoxuTe MyHKTHl HHCTPYKIIUU IO U3YYEHUIO MUKpOIIpENapaTa TKaH! B MPaBUILHOM
nopsizike. B oTBeTe 3anuImmTe COOTBETCTBYIONTYIO TTOCIEI0BATEIHFHOCTD TUDD.

1) [TepeBenuTe MUKPOCKOI Ha OOJIBIIOE YBEIUUYCHHE.

2) HactpoiiTe Ha MUKPOCKOIIE CBET.

3) [TocTaBbTE MUKPOCKOIT TIEPET COOOM.

4) ChoxycupyiiTe MUKPOCKOIT Ha KJIETKAaX MPHU MAJIOM YBEJIMUYEHUU.

5) PaccMoTpuTe 1 3apucyiTe 0COOEHHOCTH CTPOCHUS KIIETOK.

6) [Tonoxute mpenapat Ha MPEAMETHBIN CTOJIUK.

Ouenka Ilokazamenu ouenku
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5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.

4 [Tpu BRIMOTHEHUY 3a/IaHUs JOMYIIEHA OJTHA OIIMOKa.
3 [Ipu BBITTOTHEHUHY 3aaHUS JOMYIICHBI JIBE ONTHOKH.
3aganme NeS (15 MuUHYT)

YcTaHoBUTE NOCIE0BATENBHOCTD JEHCTBUN B OKCIIEPUMEHTE 10 JOKA3aTEIbCTBY
oOpa3oBaHMsI KpaxMala B JUCThSIX Ha CBETY B 3€JICHBIX YACTSAX pacTeHus xyuopopuryma. B
OTBETE 3alUUINTE COOTBETCTBYIOLIYIO [TOCIE0BATEIBHOCTD HUDD.

1) Ha 00€e CTOPOHBI JIMCTA XJIOPO(PUTYMa HAJIOKUTE MOJIOCKH YEpHOU OymMaru Tak, 4ToObl
OHM IUTOTHO 00JIETaii BECh JIUCT, BKJIIOYas OEy0 KaeMKY 10 Kpalo;

2) ommycTuTe JUCT XJI0podUTyMa B pacTBOp MOJa;

3) OPOKUISATUTE JIUCT XJIOPOPUTYMA B BOJIE B TEUEHUE 2—5 MHUH.;

4) pacnoJIoKUTE JIUCT XJIOPO(PUTYMa HAIIPOTHB UCTOYHUKA CBETA U OCTABbTE HA CYTKH;

5) mpokunstute ucT xiaopoduryma B cimpte (40—70%).

Ouenka Hokazamenu ouenku

5 3agaHue BBIIOJIHEHO B ITOJIHOM 00BEME.

[Ipu BBITIOTHEHUHU 3aJaHuUs IOMyIlIEHa OJIHA OLIOKa.

3 HpI/I BBIIIOJTHCHUHU 3aJaHUA JOITYIICHEI IBC OIITNOKH.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

.3.6 chopMUPOBAHHOCTh YMEHUS BBIJCISTH CYIIECTBEHHbBIE IPU3HAKU BUPYCOB, KIETOK
IPOKApUOT U DYKAPUOT; OJTHOKIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHOreo1eHO30B U SKOCUCTEM; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPAILECHUS
SHEPI'uH B KJIETKE, KPYyTrOBOPOTA BEILIECTB U IIPEBpallleHre dSHEepruu B Ouocdepe
3amanue Nel (25 MUHYT)

bakTepualibHyI0 KJIETKY OTHOCST K IpyNIe IPOKaApUOTUUYECKUX, TaK KaK OHa!

1) He umeeT sipa, HOKPHITOTO 000TOUKOM

2) UMeeT UUTOIIa3My

3) umeet onny mosekyay /JIHK, norpyxenHyro B nuTomiasmy

4) UMeeT HapyKHYIO IJIa3MaTHYECKYI0 MEMOpaHy

5) HE UMEET MUTOXOHJIPUI

6) umeeT pudOCOMBI, T/I€ TPOUCXOAUT OMOCUHTE3 OeIKa.

VYkaxxute Bce MPaBUIbHBIE OTBETHI.

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIIOJIHEHO B ITOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHHWH 3a/IlaHUA JJOITYIICHA OJIHA OIIOKa.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

3amanue Ne2 (25 MUHYT)

BriGepute Tpu BepHBIX OTBETA U3 MIECTH U 3aITUIIUTE LUPPHI, I0JT KOTOPHIMU OHU
yKa3aHbl. B KiIeTke pacTeHHii B OTIMYHE OT KJIETKH KUBOTHBIX, UMEIOTCS

1) pubocomel

2) XJOpOIIACThI

3) MUTOXOHAPHUH

4) miazMaruueckas MmemopaHa

5) HenIr0I03Has KJIETOUHAs CTeHKA

6) BaKyOJI1 C KJIE€TOUYHBIM COKOM.

OI(EHKa Hokazamenu OUEHKU

5 3aﬂaHHe BBITIOJTHEHO B ITOJIHOM O0BEME.

[Tpu BRIMOTHEHUY 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.

3 HpI/I BBIIIOJIHCHUHU 3aJaHUA JOITYIICHEBI IBC OIITNOKH.

3amanue Ne3 (20 MUHYT)

Bri6epute Tpu BEpHBIX OTBETA U3 LIECTH U 3alUIIUTE LUPPBI, 101 KOTOPHIMU OHU
yka3aHbl. CXO/IHOE CTPOEHHE KIIETOK PACTEHHUM U KUBOTHBIX CBUETEIBCTBYET O:
1) pozcTBe 3TUX OPraHU3MOB

2) OOIIHOCTH IPOUCXOKIECHUS PACTEHUI U )KUBOTHBIX

3) IPOUCXOXKICHUU PACTEHUH OT JKUBOTHBIX

4) pa3BUTUU OPTAaHU3MOB B MTPOLIECCE IBOTIOLUU

5) enMHCTBE PACTUTENHHOTO U JKUBOTHOTO MUpPa

6) MHOTOOOpa3uy MX OPTaHOB U TKAHEH.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM 00BEME.

4 [Tpu BeINOIHEHUY 3aJ]aHus JOMYIIEHA OJIHa OIIHOKa.

3 HpI/I BBIIIOJTHCHUHU 3aJaHUA JOIIYIICHEI IBC OIITNOKH.

3ananue Ne4 (30 MUHYT)

BcTasbTe B TEKCT «OTJII/I‘II/Ie paCTI/ITeJIBHOﬁ KJIETKHA OT >KUBOTHOMN» IMPOITYHICHHBIC
TCPMHUHLBI U3 IIPCIIOKCHHOTO IICPEUHA, UCITOJIB3Y AJIA 3TOI'O HI/I(I)pOBLIe 0603Ha‘16HI/IH.
3anUIInTE B TEKCT BBI6paHHI>Ie OTBCTHEI.

OTJINYUE PACTUTEJBHOM KJIETKH OT )KUBOTHOM

PacturenbHas KineTka, B OTIUYNAE OT )XUBOTHOU, UMEET KPYIIHbIE (A),
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KOTOPBIE Y CTapbIX KIETOK (b) 1 BBITECHSIOT SAPO KIETKU U3 LICHTPA K €€
o0osiouke. B KI€TOYHOM COKE MOTYT HaXOJIUThCS (B), koTopsie puaaroT e
CUHIOI0, (PMOJIETOBYI0, MAIMHOBYIO OKpacKy U Jp. O00I0YKa paCTUTENbHON KIETKH
MPEUMYILIECTBEHHO COCTOUT U3 D).

ITEPEUEHb TEPMHNHOB:

1) xnopormnact 2) BaKyoJb 3) NUrMEHT 4) MUTOXOHIpUS

5) cnuBaroTcs 6) pacranarTcs 7) uesnIoI03a 8) riroko3a

Ouenka Ilokazamenu ouenku

5 3a1aHuEe BHIOJIHEHO B IIOJTHOM 00BEME.

4 [Ipu BeIMOTHEHUY 3a]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3apanue NeS (25 munyT)

Haiigure Tpu ommOKku B MpUBEACHHOM TeKCTe «PacTUTenpHas KIeTKay. YKaXuTe HoMepa
MPEI0KEHH, B KOTOPBIX CAEIaHbl OIIMOKH, UCIIpaBbTe UX. JlaliTe MpaBUIIbHYIO
(bOpMyITHPOBKY.

(1)PacTenus 1 )KUBOTHBIE OTIIMYAIOTCS APYT OT APYTra, UX OTHOCST K Pa3HbIM LIApCTBAM
Opra"nu3moB. (2)B pacTuTenbHOM KJIETKE, B OTJIUYUE OT JKMBOTHOM, UMEIOTCS KJIETOYHAs
CTEHKa, IJIACTHU/Ibl, KPYIHbIE BaKYOJIH C KIETOYHBIM cOKOM. (3) [IpouHas kierouHas
CTEHKa PaCTEHUM COCTOUT U3 JUMUAOB U 0eNKOB. (4)B pacTUTENbHON KIIETKE MOXKET
nporekars npouecc ¢porocunresa. (5)B ceMeHax pacTeHuii 4acTo 3anacaroTcs MIMKOTEH U
KUPBI, pexe 0enku. (6) ITH BelllecTBa PaCXOIyIOTCS Ha TPOPACTaHUE CEMEHU PACTCHMUS.
(7)B cemenax 6000BbIX pacTEeHUN B OOJIBIITUX KOJTMYECTBAX HAKATUTMBAIOTCS KHUPHI.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITNIOJIHEHO B ITOJIHOM 00BEME.

[Ipu BBITIOTHEHUH 3aaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIITOJIHCHHH 3aJaHUA JOITYIICHEBI 1BC OIITHOKH.
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