MOCKOBCKAA NPEAIIPO®ECCHUOHAJ/IbHAA
OJIMMIINAJA ITKOJIBHUKOB
BUOJIOTHA. OTBOPOYHBINA 3TAII

9 Kiacce

3aoaua 1.1
Bam mpeacTouT caMoCTOSTENIBHO CO3/1aTh JIFOMHHECHHUPYIOIIYIO OaKTEepHIO.
Hmxe BaM TpenioskeHbl M300paKCHHMS W Ha3BaHUS OPraHU3MOB, KOTOPHIC BBI
MO’KETE MCII0JIb30BaTh B KAYECTBE HCTOYHUKA HY)KHOTO JUIS Balield MOIu(UKAITIN
reHa. BeiOepurte cpeu HUX T€ OPraHU3MBbI, KOTOPBIC TTOAXOST JAJIS Ballei 3a1auu
10 CO3/IAHUIO JIIOMUHECITUPYIONIECH OaKTepHH.

4. Pholas dactylus

3adaua 1.2
Bam npeacToutr caMoCTOATENbHO CO3/1aTh JIIOMUHECHUPYIOMIYIO OaKTepHIO.
Huxe BaMm mnpenniokeHbl M300paKeHHsI U Ha3BaHUS OPraHU3MOB, KOTOPBIE BbI
MO>KET€ UCIO0JIb30BaTh B KAYECTBE HCTOYHUKA HYKHOTO JUIsl Baleid MOaupUKauu
reHa. Boelbepure cpein HUX T€ OpraHUu3Mbl, KOTOPbIE MOAXOAAT JJIsl Balled 3a1aun
M0 CO3/IaHUIO JIIOMUHECHUPYIONIEH OaKTepuUu.

AN

1. Tric igaé

2. Pholas dactylus
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~

3. Aequorea victoria

4. Ambystoma mexicanum

5. Comephorus baikalensis

3aoaua 2.1
Y cTaHOBUTE COOTBETCTBHE MEXIY TOPMOHAMHU 1 OpraHaMH, B KOTOPBIX OHU
CUHTE3UPYIOTCSL..
1 |xopTtuzon A | runodus
2 | mporectepoH b | smunuku
3 | nponakTHH B | runotanamyc
4 | OKCUTOLIMH I' | muToBuaHAA Kelie3a
5 | KaIBLUTOHUH J1 | HaagmOYeYHUKHU
3aoaua 2.2
YcTaHOBHTE COOTBETCTBUE MEXTY TOPMOHAMH M OPTaHAMH, B KOTOPBIX OHH
CUHTE3UPYIOTCHI.
1 | MmenatoHuH A | runoranamyc
2 | THpOKCHH b | »nudus
3 | Ba3ompeccHuH B | muroBuHas Kxee3a
4 | MHCYJIUH I' | )xupoBast TKaHb
5 | nentun [ | momkenyiouHas xenesa
3aoaua 3.1

[ToctpoeHue GUIOTEHETHYECKOTO JpeBa OPraHU3MOB — Ba)KHas 3ajada
ouosioruu. OAHUM U3 CIIOCOOOB OIpeseeHus, Kak JJaBHO JiBa OpraHu3ma
pa3ACIMIINCH OT OOIIETO MPeKa, BISIOTCS MOJEKYISIpHbIE Yachl. OHU YUUTHIBAIOT
KOJIMuecTBO 3HauMMbIX 3ameH HykineotuaoB B JIHK. Ilycte Bug A u Bum b
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paznmuuarorca Ha 100 3HAUMMBIX 3aME€H HYKIEOTUI0B. CKOPOCTh HAKOIUJIEHUS 3TUX
3HauMMBbIX 3aMeH cocTaBiigeT 0,01 HyKJI€OTHIHBIX 3aMEH/TIOKOJICHHUE ISl KaXK0To
U3 BUJOB (TO ecTh 00a BUAA OJHOBPEMEHHO C PaBHOW CKOPOCTHIO HAKAIUIMBAIOT
myTarum). CKOIHKO TMOKOJICHUN Ha3a 1 KU UX 00N TTpeIoK?

1) 100

2) 10000
3) 5000
4) 50

5) 1000
3aoaua 3.2

[ToctpoeHue GUIOTEHETHYECKOTO JpeBa OPraHU3MOB — BaXKHasl 3ajada
ouosiornu. OgHUM H3 CIOCOOOB OMpeNeNieHus Kak JaBHO JiBa OpraHu3Mma
pa3eIUIUCh OT OOIIETro MPeJiKa SBJISIIOTCS MOJICKYJISIpHBIC Yachl. OHU yUUTHIBAIOT
KOJINYE€CTBO 3HauuMMbIX 3ameH HykieotuaoB B JIHK. Ilycte Bug A u Bum b
paznuyaroTcs Ha 50 3HAYMMBIX 3aMEH HYKJIEOTHI0B. CKOPOCTh HAKOIUICHUS 3THUX
3HAYMMBIX 3aMeH cocTaBisieT 0,05 HykieoTH1Has 3aMeHa/TIOKOJICHUE JJIsSI KaXKI0TO
13 BHJIOB (TO €cTh 00a BHJa OJHOBPEMEHHO C PAaBHOM CKOPOCTBHIO HaKaIlJHUBAIOT
MyTanuu). CKOIbKO MOKOJEHUM Ha3aJl KUl UX 001U peaok?

1) 500
2) 100
3) 1000
4) 5000
5) 50
3aoaua 4.1

PagnonmMyHOaHanm3 — 4yBCTBUTEIbHBIN, TOYHBIA U OBICTPHIA HHCTPYMEHT
JUISL  KOJIMYECTBEHHOTO  OMpENeNIeHUsT  MPaKTUYeCKH  JII00OTO  BEIECTBa,
MIPEICTABIIAIONIETO OMOJIOTUIECKUN HHTEPEC.

PaccMoTpum npumMeHeHne JaHHOTO METOAA [T ONMPEAETICHNS KOHLIIEHTPauu
WHCYJIMHA B KpoBU. Ha mepBoM »Tarme HeOOXOJUMO MOCTPOUTH KaJIUOPOBOYHYIO
KPUBYIO: aHTUTENA C BBICOKUM CPOJCTBOM K MHCYJIMHY CMEIIATh C paAUOAKTUBHO
MEUYEHBIM MHCYIMHOM. [Ipr 3TOM 4yacTh MHCYJNIMHA CBSIKETCS, & YAaCTh OCTAHETCSA
CBOOOJTHOM B COOTBETCTBHH C PABHOBECHEM:

WNucynun + AxTuTeno 2 KoMIuleke MHCYJIMH-aHTUTENIO

1 = [1[Komnaexc uncyrun — anmumeno) /| Mucynrun|[Aumumeno]
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HpI/I I[O6aBJI€HI/II/I K 9TOM CMECH (FI[C KOJIMYCCTBA PpAJHOAKTUBHO MCYCHOI'O

UHCYJMHA W AaHTUTEN IIOCTOSHHBI) BO3pPACTAIOUIMX KOJMYECTB HEMEUEHOTO
MHCYJIMHA OTHOUIEHHE CBA3aHHOIO PaJUOAKTHBHOIO HHCYJIMHA K CBOOOIHOMY
OyZeT yMEHbIIAThCA B COOTBETCTBUM C YPaBHEHHMEM paBHOBECHs. B momyueHHBIX
CMECIX MOKHO ONPENEINUTh COOTHOIIEHHE MEUYEHOI'O0 MHCYJIMHA K HEMEYEHOMY C
IIOMOIIBI0 CHEHHAIBHBIX CYETYMKOB — paauocnekrpomerpax. [lomydennas
KaTuOpOBOYHAS KpHUBasi MPECTAaBIICHA HA PUCYHKE.

1,5

1,0

0,5

CBA3AHHBIA MHCYMUH/CBOBOAHBIN

0,0

HeMeuveHbI UHCYNWH, nNr/mn

VY Bac ecTh TpHU NPOOKI, TJI€ HYKHO ONMPEIETUTh KOHIIEHTPAIUIO UHCYJIMHA.
[Tocne cMemmBaHug UX C TEMH K€ KOJIMYECTBAMHU PAJUOAKTUBHOTO MHCYJIMHA U
AHTUMHCYJIMHOBBIX ~ QHTHUTEN, KOTOPHIE MCIIOJIB30BAIUCH MPHU  MOJTYYEHUU
KaJIMOPOBOYHOUM KPUBOM, ObUIN BBISIBJICHBI CJICIYIOIINE COOTHOIIEHUS (CBSI3aHHBIN
WHCYJIMH/CBOOOTHBIN MHCYIJIHH):

mpo0a 1 0,67
mpoba 2 1,12
mpoba 3 0,17

[To xamuOGpoBouyHOMY TpaduKy OMpeaeauTe KOHIIEHTPAIUI0 WHCYJIWHA B
npobax. B oTBere ykaxuTe Ty KOHIIGHTpAIMIO, KOTOPYIO 1O JTaHHOU
KaJIMOPOBOYHOW 3aBUCHMOCTH MOKHO OIpEAeHuTh Haubonee TouHO. OTBeT
BBIPA3UTE B IIT/MJI, OKPYTIUTE JI0 TEIBIX.
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3aoaua 4.2
PagnonMMyHOaHaIN3 — 9yBCTBUTEIbHBIN, TOYHBIA U OBICTPBIH HHCTPYMEHT

JUIS  KOJMYECTBEHHOTO  ONPENENIECHUS NPAKTHUECKH JI000ro  BEIIECTBA,
IPEJICTaBIISIFOIIETr0 OMOJIOTMYECKUI UHTEPEC.

PaccMOTpuM npuMeHeHre TaHHOTO METO/1a IS ONIPEAEIICHHUS] KOHIEHTPAuu
WHCYJIMHa B KpoBU. Ha mepBoM sTame HE0OXOAUMO MOCTPOUTH KaTUOPOBOUYHYIO
KPUBYIO: aHTUTEJIA C BBICOKMM CPOJICTBOM K MHCYJIMHY CMEUIaTh C PaJUOAKTUBHO
MEYEHBIM MHCYJIUHOM. [IpH 3TOM 4YacTh MHCYJIMHA CBSYKETCS, a 4acCThb OCTAHETCS
cBOOO/IHOI B COOTBETCTBHH C PABHOBECHEM:

NucynuH + ArTuteno 2 Kommieke HHCYJIMH-aHTUTENO
1 = [[Komnaexc uncyrun — anmumeno) /| Mucyrun|[Aumumeno]

[Ipu noGaBneHun K 3TOM cMecH (T/i€ KOJIMYECTBA PAJUOAKTUBHO MEUYEHOIrO
VWHCYJIMHAa W AaHTUTEN IIOCTOSHHBI) BO3PACTAIOIMIMX KOJHMYECTB HEMEUYEHOIO
MHCYJMHA OTHOUICHHE CBA3aHHOIO PaJUOAKTHUBHOIO HHCYJIMHA K CBOOOIHOMY
OyZeT yMEHbIIAThCA B COOTBETCTBUM C YPaBHEHHEM paBHOBecHs. B momyueHHBIX
CMECSX MOKHO ONPENEIUTh COOTHOIIEHHE MEUYEHOI'0 MHCYJIMHA K HEMEUYEHOMY C
IIOMOIIBI0 CIEHHAIBHBIX CYETYMKOB — paguocnekrpoMerpax. IlomydyeHHas
KaJIMOpOBOYHAs KpUBas MpECTaBIeHAa HA PUCYHKE.

1,5

1,0

0,5

CBS3aHHBIA NHCYNUH/CBOBOAHBIA

0,0

HeMeuveHbI UHCYNWH, nNr/mn

Y Bac ecTthb TpH HpO6BI, raA¢ Hy>XKHO OIPEACIINTG KOHLCHTPAIIUIO MHCYJIMHA.
ITocne cmemmBaHus MX C TEMHU K€ KOJIWYECTBAMU PaaAuOAKTUBHOI'O MHCYJIMHA U
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AHTHHUHCYJIMHOBBIX  AHTHUTCJ, KOTOPBIC HCIIOJBb30BaAJINCh IIpU  IIOJYYCHHUU

KaTUOpPOBOYHOM KPUBOM, OBLTH BBISBICHBI CIEAYIONINE COOTHOIICHUS (CBSI3aHHBIN
WHCYJIMH/CBOOOTHBIN MHCYJIHMH):

npoba 1 1,23
npoba 2 0,33
npoba 3 0,81

[To kanmuOGpoBouyHOMY TrpaduKy ONpeaeIuTe KOHILEHTPAIMI0O WHCYJIWHA B
npobax. B oTBere ykaxuTe Ty KOHIEHTpALMIO, KOTOPYIO IO JIaHHOU
KAIMOPOBOYHOM 3aBUCUMOCTH MOXHO ONpeneauTh Haubosiee To4HO. OTBET
BBIPA3UTE B IIT/MJI, OKPYTJIIUTE JO LIEJIbIX.

3adaua 3.1

Hekortopble pacTeHust He TOJYy4YalOT U3 MOYBBI B TPEOYEMBIX KOJUYECTBAX
HE0OXO0IMMbIE NTUTATEIbHBIC BEIIECTBA U B KAUECTBE JOMOTHUTEIBHOTO HCTOYHHUKA
UCIIOJB3YIOT HACEKOMBIX, KaK, HalpuMep pocsiHka. Kak Ha3pIBaeTcs Tpymma 3THX
pacteHuid? OTBET 3aMUIINATE OJJHUM CIIOBOM.

HekoTopsie paHee XWIHBIE PAcTEHUs, OJHAKO, YTPATWIM YaCTUYHO WU
MOJTHOCTBIO CITOCOOHOCTh K JIOBJE J00bIYM. TemM He MeHee, 3TH pacTCHHS,
HarpuMep, My3bIpyaTKa NypIypHas, CMOIJIM IPHOOPECTH OTHOIICHUS, B XOJe
KOTOPHIX OHH TMOJIYYAalOT TNUTATEJIbHBIC BEIIECTBA OT COCYIIECTBOBAHUS C
BOJIOPOCIISIMM WJIM 300IUIAaHKTOHOM. Kak Ha3bIBae€TCs 3TOT BHJ COXXHUTEIbCTBA?
OTBeT 3anMIuTe OJHUM CIIOBOM.

3a cYeT Kakoro CcaIc IIponecca IOTH PACTCHHUA II0JYYarOT ITMTATCIBbHBIC
BCIICCTBA, UCIIOJIB3Yy:A, B TOM YHCIIC, COJIHCUHBIN cBeT? OTBET 3amUIINTE OJHHUM
CJIOBOM.

3aodaua 5.2
HazoBute otTmen pacTeHuii, KOTOPBIM B KAadeCTBE OpraHa IOJIOBOTO
Pa3MHOKEHUS UCIIOIb3YET IIBETOK.

[IBeTok coCTOMT W3 4-X OCHOBHBIX OpPraHOB: YalICIUCTUKA, THIYWHKH,
JICTIECTKOB. Y Ka)XXUTE B OTBETE TPETUM HEHA3BAHHBIN OpPraH LIBETKA.
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W3BecTHO, 4TO, HANpUMeEp, y OOJIEUXH KPYIIMHOBUAHONW MYXKCKHUE U
KEHCKHE I[BETKU PacloJOXKEHbl Ha pa3HbIX pacTreHusix. Kak HazpIBaloTCs Takue
LBETKOBBIEC PACTEHUS?

3adaua 6.1
Cucrema OpraHoB — COBOKYMHOCTh OpPraHOB, COBMECTHO BBIIIOJIHSIOIINX
ornpenenéHHbie QyHKIUH
HazoBute cucremy opraHoB, KOTOpas 00eCHeUYMBAET KHUCIOPOJIOM KaxKAYIO
KJIETKy TeJa 4eJOBeKa, HCIIONb3ysl TEPMHUH, COJepXKaliuii B ceOe OCHOBHOE
BELIECTBO (TKaHb) LIUPKYJIHUPYIOIIEE B JAaHHON CUCTEME. 3allMIIUTE OJHO CJIOBO B
UMEHUTEILHOM IaJeXKe.

VYkaxurte opras, MOSIBUBIINMCS Y IIO3BOHOYHLBIX B I[&HHOIZ CHCTCMC H
ITIOCTCIICHHO YCHO)KHHEMHﬁCH B CBOEM CTpOCHHMHU B TCUYCHHUC (bHHOFeHGBa.
3anuimTe OAHO CJIOBO B UMCHUTCIIbHOM IIaACKCE.

[lo xapakTepy UMpPKYJIHUPYIOUIETO BEIIECTBA, OCYIIECTBIISIONIETO MEPEHOC
Pa3JIMYHBIX BEIIECTB I10 TEy YEJIOBEKA ¥ TO3BOHOUYHBIX, MOKHO BBIJCIUTH JIBA BU/IA
OMOJIOTMYECKUX >KUAKOCTEH, OJlHa M3 KOTOPBIX mosyrnpo3payHa. HazoBute eé€,
3aMUIIUTE OJTHUM CJIOBOM B UMEHUTEIHLHOM MajexKe.

3adaua 6.2

CucremMa OpraHoB — COBOKYIIHOCTb OpPraHOB, COBMECTHO BBIMOJIHSIOIINX
onpenenéHHbie QyHKIIUH.

HazoBute cucremy, koTopasi o0ecrneuynBaeT KUCIOPOIOM KaXIYIO KIETKY Tesa
YeJIOBEKA. 3alUIINTE OJHO CIIOBO B MMEHUTEIBLHOM MaJIeKe, UCIOIb3Yysd TEPMUH,
coJiepkaiuii B ceb€ OCHOBHOE BEIIECTBO (TKaHb) IUPKYJIUPYIOIIEe B JaHHOU
CUCTEME.

Ykaxute 0coOyr0 OMOJIOTHYECKYIO KUAKOCTh WM KUJKYH TKaHb, 3a CYET
KOTOPO OCYIIECTBIISIETCS MAaCCOTIEPEHOC BEIIECTB B JAHHOW CHCTEME. 3aruIINTe
OJTHO CJIOBO B IMEHHUTEILHOM MaJIeKe.

ITo 0cOOEHHOCTSIM COcTaBa OCHOBHOM OMOJIOTHUECKOM KUIKOCTH B OITMCAHHOU
CHCTEME YEJI0BEKa M ITO3BOHOYHBIX MOKHO BBIJACIIMTE IBA TUIA JAHHOTO BEIISCTBA.
N3BECTHO, YTO HECMOTPSI HA CXOXUWM COCTaB, OHU MOT'YT UMETh Pa3HbIM OTTEHOK,
OTJINYATHCSI CKOPOCTBIO TEPEMENICHUS M HEKOTOPBIMH APYTMMH CBOWCTBaMHU.
Ha3zoBure THI JKMAKOCTH, KOTOpas HACHIIIGHA OKCHUTEMOTJIOOMHOM U
OCYIIECTBIISIET, TJIABHBIM 00pa30M, MacCOIMEPEHOC MUTATEIbHBIX BemecTB. OTBET
3aIUIINTE OJHUM CIIOBOM.
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