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LW ndpp /I — 1X-H

Pabouee mecTo Ne

3 A WToro 6annos
3AO0AHWNE
NPaKTUYecKOro Typa 3aK/NunTeNbHOro aTana
XXXI11 Bcepoccuiickoit onuMmnuagbl WKONbHUKOB Mo 6uonorun 2017 r.
r. Y1bSHOBCK
dUN3NO0NOrNA PACTEHUIA
PN3INONOIMMYECKIWME MPOUECCHI MNPV NMPOPACTAHNIN CEMAH
Llenb: oxapakTepu3oBaTb NpOLECChl, MNPOUCXOAALME NpU NpopacTaHUM 3epHOBOK, B TOM uucre -
Y pas3nnyHbIX reHeTUYeCKUX IMHWIA (COPTOB).

O6opyfnoBaHue: NPOPOLEHHbIE 3epHOBKM nweHuybl (Triticum aestivum), Habyxiwive
3epHOBKMW [1IBYX COPTOB KYKYpYy3bl (Zea mays), Yawku eTpu, 6puTBa, NoanoH, 1% KonnouaHbIi
pacTBOp Kpaxmana B Konbe, MepHbIi CTakaH, pacTBOp ihoja B Npobupke, LWTaTUB, MepHas
nuneTka, Majsoyka Ans pasMelwnBaHUA pacTBOpoB, Oenaa 6ymara (BymMadkHble MOMOTEHUA),
NMUHLET, NpenapoBasibHble UMbl, BUHOKYNAPHasA nyna.

Xog paboThbl:
1 W3 Konbbl B MepHbIA cTakaH Hanelte 25 Mn pacTtBopa Kpaxmana. MepHOW nuNeTKoWn

[06aBbTe 2 MN pacTBopa ioga. MMepemewarite A0 MOSIBAEHWS PAaBHOMEPHON WMHTEHCUBHOWA
CUHel OKpacku.

2. [epeneiiTe NoNy4YeHHbI pacTBOpP B 4alwKy [eTpu. Yawky noctaBbTe Ha 6enyw Gymary
Janbuie oT cebs Tak, YTo6bl OHa He Mellana ganbHeliwel paboTe.

3. bputBOil paspexbTe BAONb 3-4 NPOPOLLEHHbIX 3€PHOBKM  MLIEHULbI
(o6bbekT A). TllomecTuTe C MOMOLLLK NUHUETA paspesaHHble 3epHOBKYU
C OfHOro Kpas yawkw lMeTpu (Kak nNokasaHo Ha PUCYHKe cnpasa). Mpu 3Tom
3ePHOBKMN LO/MKHbI 6bITb MOMHOCTLIO MOKPbITLI PACTBOPOM.

Mocne atoro HE TPOTAVTE uawwky MeTpu, 4Tobbl pacTBop He nepemeLuasncs!

4. Yepes 20 MWHYT OTMeTbTe W3MeHeHWe LBeTa pactBopa. lMpurnacute NPoOBEPAIOLLErO,
4yTo6bl OTMETUTb BalK pe3ynbTatbl (6€3 OTMETKM MNpPOBepAOLWero pesynbTatbl OyayT
cuutatbcs HEAEMCTBUTENbHBIMW. Bann 3a aTy yacTb paboTbl He BbICTaBASETCS).

Ha6ntoaeHve: L|BET PacTBOPa BOKPYT 3epPHOBOK U3MEHW/CS C
OTBeTbTe Ha Bonpockl. Kkakomy cemeiictey otHocutea o6bekt A? 306 Nan (0,5 6anna) -I

O HanMuun Kakmx QEPMEHTOB B NpopacTaloLiMX 3epHOBKaX CBUAETENbCTBYIOT pe3ysbTaTbl NPoBeAeHHOro

onbITa? clucunnEWA( (, (0,5 6anna)
Kakoli ropmoH BbipabaTbiBaeTcsi npyu npopactaHumn? (0,5 6anna) +
B KaKoli YacTy 3epPHOBKW OH CUHTE3npyeTca? LAAANYBOYC (0,5 6anna) t
3 kaKoli yacTu 3ePHOBKMU MPOUCXOAUT ero cekpeuma?  UAWNAR'XK - (0,5 6anna) N
Ha kakyl0o 4acTb 3epHOBKM BO3eliCTBYeT 3TO; rOpMOH? (nocne Bp3AeicTBUA/ bIAeNsoTCcs (epMeHTsl,
KoTopble Bbl 06Hapyxunu B onbite) OLANMnbpxObl MK baaA, ultulL (0,5 6anna)
Ha kakyr 4acTb 3epHOBKM [eliCTBYIOT Bblge/UBLUMECS (DEPMEHTbI? Y1 6anna)
Kakue BelecTBa o6pasyroTca npu AelicTBUM 3TUX (DepMeHTOB?, n / W ~ 70,5 6anna)

5. Bo3bmute [Be Habyxwue 3epHOBKM KyKypy3bl pasHbix coptoB (06bekTel B u B). C
noMoLLblo 6pUTBLI cAenariTe NPOAONbHbLIV pa3pe3 060MX NA0A0B TaK, YTOObI Ha cpe3e Obln
OHOBPEMEHHO BWAHbI W TMOYeYyKa, W 3apOoAbllleBblii KOpewokK. PaccmoTpuTe cpe3 B
OUHOKYNAPHYIO Nyny.



10.

un,

11.

12.

OobpaboTainTe cpe3bl 00eMx 3epHOBOK pacTBOpoM lioda. lMpurnacnte NPOBEPSIIOLLETO,
4yTOObI OH OLIEHWN Ballly TEXHUKY paboTsl (2 6anna). Y. "

CpenaliTe BbIBOAbI O CcOfepXXaHUy Kpaxmana B obpasue bun B obpasuye B.

CogepxaHue kpaxmana Bblwe B o6pasue B (0,25 6anna). [Ans npoMbILIEHHOTO M3rOTOB/EHNS
KOHCEePBUPOBAHHOI CrafKoli KyKypysbl 605ee npurogeH obpasetl|, (0,25 6anna).

Kakune n3MeHeHUss MOTyT NpMBECTU K heHOTUNY, Habngarouemycsa y obpasua B (obsegute
npaBubHblE 0TBETLI) (CymMapHo 3 6anna):

m (la /(AeT) CHMKEHMe NPOYHOCTM OKOMONIOAHMKA, W ([5)/ HeT) CHWKEHMe aKTWBHOCTW Kpaxmarl-
passeTBAiowero depmeHTta; ® (da / CHMWKEHNE CUHTe3a 3TuleHa nNpu CO3pPeBaHUY;
m (Ja / HeT) CHwXeHMe NOCTYNNeHUs caxapo3bl OT 3e/1EHbIX JIMCTbEB K pa3BuBailoOLMMCS 3ePHOBKaM;
‘ (Wa)/ HeT) MoBblweHMe cekpeumm amunasol; m(Ja /(@ ) YBenunyeHne 6uocrHTe3a 3eakcaHTuHa.

OnupasAcb Ha chenaHHble Cpe3bl, 3apUCYiTe CTPOEHMEe 3epHOBKM KyKypy3bl. CoeauHuTe
yKa3saTe/lbHbIMW CTpesikaMW Ha3BaHWS COOTBETCTBYHLWMX CTPYKTYP U UX M306paXkeHue Ha
PUCYHKe (CymMapHo 6,5 6annos).

OKononaoAHUK
H" (nepukapn) ¢ LiBeTkoBas yellys

-+ AnelipoHOBbIN
cnon

KpaxmanucTtblii
aHgocnepm

Moyeuka —

ANUKOTUNb

CemMeHHas koxypa KoneonTunb

OTBeTbTe Ha Bonpocbl {CYMMapHo 2 06anna). Ykaxute NAOMAHOCTb KNeToK: wutka % m;

anenpoHoBOro cfosf 3 'n: Kpaxmanuctoro sHgocnepma 3 /1 okononnogHuka#™h. JCrf,

M3 Kakoi CTPYKTYpbl 3€PHOBKN pa3BMBAETCS OpraH NMpoOpOCTKa, YKa3aHHbI Ha PUCYHKE CTPEeNKoii?
VOOKNeEYMULNX&  Kakoii TUM KOPHEBOI CMCTEMbI Y MPOPOCTKA KYKYpPY3bl?

JonycTtum, uto reHoTun obvekTa b - DD FF kk LL tt, a reHoTun o6bekTa B - dd ff KK A tt.
Bbl HaHOCUTE NblNbLY 06beKTa b Ha pbifible 06bekTa B. Mpueeaute reHotunsl (£ 1 6ann): »

a) 3apogblwer™])pi LUE K V \ 6) aHgocrnepMoB 3 € p H 0 B 0 K M A
YKaXuTe reHoTUnbl, eCn XXEHCKUM poauTeneM 6bln1 06bEKT b, a MY>CKUM - 06beKT B.
B) 3apogbiwen*)d r IK k |. P £/ ’- \ r) 3HAOCMNepMOB 3epHOBOK t~v [

MpeanonoXumm, 4To 3a NPU3HAK «MOPLYUHUCTbIE 3ePHOBKW» OTBEYalOT fABa He CLEeneHHbIX
reHa- D u F. [ina nposBneHns npusHaka MOPLWMUHMUCTOCTM A0CTAaTOYHO, YTOObI 3HAOCMHEPM
nonyyYnn nnéo TOMbKO peleccuMBHble annenn d, nmbo TONbKO peueccuBHble annenu /
(4BOVHbIE MYTaHTbl TakXe MopLwuHuCTble). Kakum 6yfeT paclienneHue cpefy 3epHOBOK BO
BTOPOM MOKONEHUW OT CKpeLMBaHus, ykazaHHoro B n. 11 (§ 06bekT b x $ 06beKkT B)?

OtBeT: 3 _ rnafikmx 3epHOBOK: JX. MOPLUMHUACTbIX 3epHOBOK (1 6ann).
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3aflaHusa NpakKTMYecKOoro Typa 3aknwumTenbHoro atana XXXII1 Bcepoccuiickoii onnMmnuagbl LWKOAbHUKOB MO
6uonorumn. 2017 r. r. ¥YnbAHoBCK. 11 Knacc

BVNOTIOTUNA PASBUTUA XXNBOTHbIX

Joporue yyacTHuKu!
Ha BbinonHeHne 3afanus Bam oTBoguTCA 50 MUHYT. O6paTuUTe BHUMAHUE: 3a/jaHne COCTOUT W3 [BYX YacTeil.
paMoTHOpacnpeaennTe BPeMS Ha BbINONHEHNE Ka>KAOK yacTu! MakcumanbHoe KOMMYecTBO TexHu4eckux 6annos —120.
Mpwn BblYUCNEHUN NTOroBOro 6anna, nNonyyeHHasa cymma OyfeT pasfeneHa Ha wecTb. MakcumanbHoe KOAMyecTBO
nTorosbix 6annos —20.

OGopyfoBaHWe N MaTepuasbl:

Mukpockon
MuKponpenapaTtbl CTaf1il aMOPUOHaNLHOIO Pa3BUTUSA Pa3IUYHbIX XXUBOTHbIX, 0603HAYEHHbIE Ludpamu.

Yawku MeTpu, cogepxallme XnBble Haynanmycbl aptemuii (A), a Takke UKCpoBaHHbIe 06pasLbl B3POC/bIX paykos (b),
NMYUHOK gaHno (B) n manbkos gaHuo ().

Habop LBeTHbIX KapaHaalle (KpacHbIl, CUHWIA, 3eeHbIl)

MacTepoBckas nuneTka Ha 1 M.

MoKpoBHOE 1 NpPeAMETHOE CTEKA AN MPUTOTOB/IEHUA Npenaparta HayninycoB apTeMuii.

3apaHue 1. CTpoeHUe 3MOPMOHaNbHbIX CTaAU pasBUTUSA XUBOTHbIX. (48 BAN1JIOB)
MpumepHoe Bpems, 3aTpaynBaemMoe Ha BbINONHEHNE 3a4aHUsA - 20 MUHYT.
MnaH CTPOEHWS MHOTOK/ETOYHOrO OpraHM3Ma onpeaensieTcs Ha HadanbHbIX 3aTanax passutus. Mpy aTom pasHoobpasue

MyTeil pasBUTUS MHOTOK/IETOUHBIX XKMBOTHbLIX CMOCOGHO MOpasnuTb CaMoe CMefioe BooGpaxeHue. B aToM 3agaHun Bam
npeanaraeTcs paszobpaTbCcs CO CTPOEHUEM 3MOPUOHOB MHOTOK/IETOUHBIX YUBOTHBIX.

3apaHue 1.1 (32 6anna)
Vcnonb3ys MUKpOCKON, nccnegyiitTe npefnoxeHHole Bam npenapatbl aM6pMOHaNbHbIX CTaaniA Pa3BUTUS XXUBOTHbIX.
BnuwwuTe B Tabnnuy HOMep aHanM3Mpyemoro npenapata. MoctapaiiTecb onpeAenuTb CUCTEMATUYECKOE MONOXKEHUNE
opraHv3ama u cTaguio passuTuns. 3anosHuTte Tabnuuy 1

Howmep npenaparta

............ S
CucTemMaTmyeckoe a B
MOMIOXXEHNE OpraHnama wu“/u Xow&bYy/ X.
(Tun/knacc) M M
CTagms 3MGPUOHANBLHOIO if lWwanyam s_ K m"
pasuTus
OCHOBHbIE CTPYKTYpbI
aMmbpuoHa Habnwaemble
Ha 3TOiA CTagnmn pasBUTUS
vJL . -
* /
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3agaHue 1.2 (16 6anno.)
Ha pucyHke 1 cxemaTU4yHO U306paxKeHbl MOMepeyHble Cpe3bl IMOPMOHOB [BYX MO3BOHOYHbIX XWMBOTHbIX. Mcnonb3ys
LBeTHbIe KapaHAallu, 3aKpacbTe CTPYKTYpbl, COOPMUPOBAHHbLIE PA3MYHLIMU 3apOAbIlLeBbIMU AUCTKaMKU. OB603HaubTe Ha
KaXJ0M PUCYHKE LLe/IOMMUYECKY0 NOMIOCTb, UCMOMb3YA 3HAK «3Be3fouka» (*)
PUCYHOK 1
JK3ogepma
(KpacHblit)

Me3ogepma
(cnHwnin)

JHTOAEpPMA
(3eneHblin)

Lenom (*)

3agaHue 2. MocTambpuoHanbHble CTaguun pasBUTUA XXUBOTHbLIX. (72 BANJIA)

MpumepHoe Bpemsl, 3aTpaynBaeMoe Ha BbINONHeHWe 3a4aHns - 20 MUHYT.

Pa3BuTrEe MHOMMX XXMBOTHbIX MOC/e BbINYNAEHUS U3 Alilla NpoTeKaeT ¢ MeTaMopgo3oM. Mpu 3ToM MacliTab
npeo6pa3oBaHUii, MPOUCXOAALLUX B XOAe MeTamMopdo3a, MOXET 3HaYUTeNbHO BapbMpoBaTb. B faHHOM 3agaHumn Bam
npegnaraeTcs U3y4ymTb CTPOEHUe paHHUX CTaAuli pa3BUTUS ABYX XMBOTHbIX: aHMo pepuo (Brachydanio rerio) u aptremumu
(Artemia salina). Ha Bawem pa6oyem cTone B Yyawkax MeTpu Haxo4aTCs XMBble Haynanycbl apTemuid (A), a Takxe
(hMKcMpoBaHHble 06pas3Libl B3pocnbix payvkos (B), N(MUMHOK AaHno (B) n manbkoB gaHuo (). Takke Ha BalueMm cTone nexut
PUCYHOK, CXEMATUYHO M306paXKatoLLNii CTPOEHME B3POC/IOW apTeMun. TLlaTeNbHO U3yUnTe NpesnoXeHHble 06bekTbl. Ans
TOro, 4Tobbl NPUroTOBUTL 06paseL, A, BO3bMUTE NMUMETKON HEMHOMO BOAblI C HaymnaMycaMmu 1 NOMecTUTe Ha NpeaMeTHOe
CTekno. HakpoiiTe ob6paseL, MOKPOBHbLIM CTEK/IOM, MOCAE Yero NpMcTynaiiTe K MUKPOCKOMMPOBaHMID. OCTOPOXHO: Boja C
Haynauycamu cofiep>XuT Mopckyto conb! CTapaiiTech n3beraTb nonagaHus BoAbl B ONTUYECKYIO CMCTEMY MUKpockona!
Mocne paboThbl TWaTeNbHO NPOTPUTE NpeaMeTHOE CTeKNO0 candeTkoi! He BblIHMMaliTe 13 yalek MeTpu obpasybl 5, B 1
! O6paTnTe BHUMaHME: 415 TOro, 4To6bl pasfinunTb HEKOTOPbIE NPO3payHble AeTanu 06beKTOB, YMEHbLUMTE MNOTOK CBETa,
3aKpbIB gnagparmy KOHAeHcopa MUKPOCKONa.

3agaHue 2.1. (32 6anna)
M3yuuTe npenapatbl, NCNOMb3ySA BUHOKYNAPHbI MUKPOCKOM, OTBETbTE HA BOMPOCHI M 3an0nHUTe Tabnuuy 2 B 1UCTe
OTBETOB.

HasBaHue CTPyKTYypbI Haynnunyc B3pocnblii payok

npucyTcTByeT OTCYTCTBYET npucyTCcTBYeT OTCYTCTBYET
HaynnnanbHbIii rnasok 4 4
CnoXHble rnasa + 4
AHTEHHY/bI + -t
AHTEHHbI 4- 4
Xenuvuepsl 4 4-
IpyfHble KOHEYHOCTM 4-
[BYBEeTBNCTbIE KOHEYHOCTM v 4-
Kapanakc (naHuupb) n



Ha3BaHue CTPYKTYpbI NinunHka pgaHuo (48 uacoB nocne Manek aaHuo  (0AHa  Hefens  nocne

ONA0A0TBOPEHNSA) ON/I0A0TBOPEHNSA)
npucyTCcTBYeT OTCYTCTBYET npucyTCcTBYeT OTCYTCTBYET
"nasa n vV
YKabepHas wenb 4 Ar
YKenTouHblli MeLoK -V 4
AMHWOH 4
CermeHTupoBaHHas A
MyCKynatypa
MnaBaTeNbHbIl Ny3bipb 4 "y
O60C06NEHHbIA  XBOCTOBOW /
NnaaBHUK \ 4
MenaHoUNTbI 4%, . 4
3afaHune 2.2. (16 6annos)

Hue npuBefieH psf YTBEPXAEHWIA, KacaloWUXcs 0CO6eHHOCTeN UHAMBMAYANbHOTO Pa3BUTUS U3yYaeMbiX Bamu
opraHnamoB. OTMeTbTe B IUCTE OTBETOB, KaKue YTBEPXKAEHNS ABNSIOTCA BEPHbIMMU, a KaKne - HeT.

A - KonimyecTBO KOHEYHOCTel B npouecce pa3suTus Artemia salina ysenuumsaeTtcs.

b - KonnuyectBo poToBbIX KOHEYHOCTEN (MaHAMOY bl M MaKcunbl) y Artemia salina He n3meHseTcs.

B - Mocne BbinynneHus u3 aiiLa [0 JOCTUXEHNS HeAeNbHOro Bo3pacta Brahydanio rerio 3HaunTenbHO yBenMunBaeTcs B
pasmepe.

" - Bce KOHeuHoCTM Haynnmyca Artemia salina ABYyBeTBUCTbIe.

[ - Bce cermeHTbl Tenla B3pocaoi Artemia salina HecyT KOHEYHOCTMW.

E - MurmeHTHbIE KNeTKM y Brahydanio rerio cogep»aTca ToNbKO B anuaepmuce.

X - lnunHka Brahydanio rerio BegeT akTUBHbIA 00pa3 XW3HW, NNaBas B TOJLLE BOAbI. too

3 - JlnunHkm Brahydanio rerio He nuTaetcs.

YTBEpXAeHNe A b B r il E X 3
BepHoe
4 7y + y > 4-
..m
HeBepHoe 4 4- 4
3agaHwue 2.3. (12 6anno.)

Kakue co6bIThs, NPOMCXOAALLNE B XOA€ NMOCTIMGPUOHANILHOTO Pa3BUTUS apTeMIUM, He UMEIOT aHaloroB Y jaHno?
4n

a a X M M A t u/uMwnnys=J{)

T W vy 4yncauw

} raX nrt -



3apaHue 2.4. (12 6annos)
[JaHno-pepuno - He TONbKO NoNynspHas Cpefy HauMHAKLWMX aKBAPMYMUCTOB pbiba, HO U U3MHO6MEHHbIA 06BEKT
nccnefoBaHuii 6uonorun passuTmKs. JIErkoCTb COLePXaHUs 1M MPOCTOTa HabNo4eHUS paHHWX CTafWiA pa3BUTUSA NO3BONAIOT
npofenbiBaTb CaMble pa3HO06pa3Hble reHeTUYecKne UCCeA0oBaHUs C UCNOMb30BaHWEM aHuo. Tak, uccnefoBarenm us
yHuBepcuTeTa MPUHCTOHA NONYUYUIN JAHMO C MYTaUUAMU FeHa, KOAMPYHOLLEro 6en0K NoAMLUCTUH 2 -
KanbLMin-aKTUBUPYEMbI/ HeCMeLuMUYHbIA KaTUOHHBIA KaHan. MyTaHTbl tc321 cofepXaT TOUEUHYIO 3aMeHYy OfHOM
aMWHOKWCNOTbI BO BHYTPUKIETOUYHOW YacTh KaHana, B TO BpeMsi Kak MyTaHTbl pkd2 copepat HOHCeHC MyTaumio,
NpPUBOAALLYH0 K 06pa30BaHNI0 MOAHOCTLI0 HEYHKLMOHANBHON YKOPOUEHHOW NONMMNENTUAHON Lenoykn. Wcecnegosatenn
npegnonaranu, 4To faHHble MyTaLMu MOTYT OKa3blBaTb ONpejeneHHble 3th(heKTbl Ha pa3BMTUE MO3ra AaHuo pepuo. Ha
PUCYHKe HMKe MoKa3aHbl MpenapaTbl NOMepeyHbIX CPe30B o/10Bbl IMYMHOK AaHMO: 06pasel ANKOro TMNa, a TakXKe MyTaHTbl
tc321 n pkd2. N3yumTe 3TOT pUCYHOK M OTBETbTE Ha BOMPOCHI K HEMY.

MyTaumsa Ouknii Tmn tc321

deHoTUN

Kakoe BvMsHMe Ha pa3BUTUE OKa3blBaeT myTauuns tc321?
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AJvOYYIO Mbiz

Kakoe BnvsiHWe Ha pa3BMUTHE OKasblBaeT MyTauus pkd2?
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SA0AHUNA
NPaKTUYeCKOro Typa 3aknuntensHoro atana XXXII1 Bcepoccuinckoi
onMMMnNnagbl LWKOAbHMUKOB no 6uonornn. 2016-17 yd. rog. 11 Knacc

BUOXNMINA
OnpegeneHne akTUBHOCTU aMuiasbl CIIOHbI METOAOM MOC/eL0BaTe/IbHbIX pa3BefeHni
(no BonbremyTy)

PeakTBbl K 060pyaoBaHMe: AUCTUANMPOBaHHAas Bofa B nnacTtukoBoin dawke (50 mn) gns
NMPUroTOB/IEHNA pacTBOpa amwunasbl CNHOHbI (TOTOBUTCA B XOfe 3KCNEpUMEHTa), AUCTUAMPOBAHHAaA BOAA,
0,1% pacteop NaCl, 0,1% pacTtBop Kpaxmana, 20 nycTbiX NPOOGUPOK B LITATMBE, aBTOMATUYeCcKas MUMeTka,
HaKOHeYHWKW, pacTBOp J10rona B KanesbHULE.

Xop paboTtbl: MpoHymepylite 2 paga no 10 npo6bupok B Kaxpom (1-10 m 11-20) n Haneinte B
npo6upkn Ne2-10 B psgy 1-10 no 4 ma AUCTUNANPOBAHHOM BOAbl U B Npobupku Nel2-20 B psagy 11-20 no 4
mn pacteopa NaCl. HabepuTe B poT ANCTUNIMPOBAHHOW BOAbI U3 MIACTUKOBOM YallKu, NPononowmTe poT B
TeyeHue NPUMepHO 1 MUHYTbLI U cobepuTe MONYYEHHbIA PacTBOP aMunasbl B Ty XK€ MAAaCTUKOBYH YalLKy.
CuwuTaliTe, UTO B MOJIYYEHHOM pacTBOpe cfoHa pa3seaeHa B 10 pa3 (passegeHue 1:10). BHecute B
npobupkn Nel n Ne2 no 4 Mn MONYYEHHOro pacTBopa amunasbl. TLiaTe/lbHO MepemellaiTe cogepXumoe
npobupku Ne2 n nepeHecuTe M3 Heé 4 mMn B Npobupky Ne3, TulaTeNbHO MepemellaliTe COAEPXKMUMOE K
nepeHecute M3 Heé 4 mn B npobupky Ned u 1.4. o npobupkyu NelO. M3 npobupkm NelO nocne
nepeMellnBaHnsa BblfelTe 4 mn pactBopa. CMeHUTe HaKOHEYHUK Ha NUNeTKe W npojenante Ty Xe
npoueaypy ¢ psagom npooupok 11-20. CMeHMTe HaKOHEYHUK Ha MUNEeTKe 1 AobaBbTe BO BCe NPO6GMPKN Mo 2
M pacTBopa Kpaxmana. HayHuTte ¢ npobupok NelO m 20, nepemeluaiite, 3aTem [go6aBbTe Kpaxman B
npobupkn Ne9 un 19, nepemewanTe, u T.4. A0 npobupok Nel wu 11. MpouHKY6UpyinTe Npobupku npu
KOMHaTHOW TemnepaType 5 MuHyYT. [ocne 5 MUHYT MHKybauumn no6aebTe B Npooumpku Ne 10 n 20 no 1 kanne
pacTtBopa Jltorons, nepemellarite, 3ateM gob6aBbTe Mo 1 Kanne pacteopa Jltorons B npo6upkn Ne9 un 19,
nepemewlarnte, n T.4. 40 npobmpok Nel wu 11. BHecuTe pesynbTatbl B Tabnuuy. BHecute B Tabnuuy
KOHEYHble 3Ha4YeHNs pa3BefeHns CMOHbI B UHKYOaLNOHHOW cmeckn (pasBegeHune 1:XX).

3agaHue 1 (10 6annos). 3anonHuTe Tabnuuy 1 BHeCUTe B Heé pesysibTaTbl akcnepumeHTa (OKpacka:
« + » - CUHAA, « +/- » - PnoneToBas, « - » - HeT OKpaLNBaHUSA).

Ne npo6upku 1 2 3 4 h T 6 7 8 9 10
Pa3BefieHWe C/OHbI A0 " 1o e B @<t
Okpacka: — — — — V= 1A 4 4 \Y, T
No npobupku 1 12 13 14 15 17 18 19 20
PassefeHune cntoHbI o no Lo i-9% 0 *(;<£> (ecTO < x L., w
Okpacka: : — — —n - N — 4. Vv

3agaHue 2 (5 6annos). PaccuuTaiiTe, cKonbko munnunutpos 0,1% pacTBOpa Kpaxmana MNOIHOCTbIO
paclenuT 1 Mn Hepa3BeAeHHOW CAOHbI 32 5 MUHYT? TONHBIM CYMTaAeTCA pacluensieHne Kpaxmana B TOM
npo6upke, B KOTOPOI NONHOCTbIO OTCYTCTBYET CMHee/noneToBOE OKpaLlMBaHUe.

B otcytctBne NaCl 1 mn Hepa3BefeHHOI CAOHbI MOAHOCTHLK paclennT Kpaxman B N M
0,1% pacTtBopa 3a 5 MUHYT
B npucytctBum NaCl 1 mn Hepa3BefEeHHOWN C/OHbI NOMHOCTLIO paclienuT Kpaxman B Q. M

0,1% pacTteopa 3a 5 MUHYT
3agaHue 3 (5 6annos). PaccunTalite yaenbHYH aKTUBHOCTb amuiasbl C/OHbI B MKMO/b MaibTO3bl/MUH Ha

1Mn Hepa3BefeHHON CMOHbLI B BaweM onbiTe. «

MonekynapHasa macca ManbTo3bl paBHa * ®6-1T1.

B otcytctBue NaCl akTMBHOCTb amunasbl coOCTaB/ifieT %5)00 MKMO/1b ManibTO3bl/MUH
Ha 1 Mn Hepa3BeAeHHOW CNHOHbI o

B npucytcteum NaCl akTMUBHOCTb ammnasblicOCTaBnAeT 15 C)  MKMOJib ManbTO3bl/MUH

Ha 1 M/ Hepa3BeAeHHON CAHOHbI



M’EHETUKA. 11 knacc. JINCT OTBETOB
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Mo 2 6anna 3a Ka>k/plii NpaBMIbHO OXapak TepKu30oBaHHbIi reH. B cymme 10 6annos.

3. Ans pelueHns 3aaaHns 3 UCMO/b3yinTe 06pPaTHYH CTOPOHY NUCTA.
5 6annoB 3a NofHoe peleHune.

Ypaun Ha Apyrux CTaHUuMsiX npakTu4yeckoro Typa Onumnuagbi!



