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OneKTpokapguorpaMmma 1 2 3 4 5 6 7
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CoeanHeHne
Cxema/thopmyna

OnuncaHune

BapuaHT
BepHbin (OA)
HeBepHblii (HET)

YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)
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HesepHoe (HET)
26. [5 6annos]
YTBepxaeHue
BepHoe (4A)
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BepHoe (4A)
HesepHoe (HET)
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YTBepxaeHue 1 2 3 4 5 6 7 8
BepHoe (JA) n XT X X X X
HesepHoe (HET) K X

30. [4 6anna]
YTBepXaeHune 1 2 3 4
BepHoe (OA) > X
HesepHoe (HET) X X

31. [l 6ann]
MpoaykT 1 2 3
OTBet X

YTBepxaeHue 1 2 3 4 5 6
BepHoe (A) X X X
HesepHoe (HET) X X X

33. [4 6anna]
YTBepXaeHune 1 2 3 4
BepHoe (4A) X
HesepHoe (HET) X X X

YTBepXaeHue 1 2 3 4

BepHoe (JA) X
HesepHoe (HET) X X
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MATPVUA OTBETOB (YacTtn 1 n 2)
K 3agaHnsaM TeopeTnyeckoro Typa XXXIII Bcepoccuiickoin onnmnunagbl
LWKOJSIbHUKOB NO 6unonornun, r. YnbaHoBCK - 2017 T.
10-11 knaccsbl [max. 150 6annos]

BHumaHune! O6pa3sey, 3anosIHEHNSA: npaBu/ibHbIA OTBET - [X] OTMeHa oTBeTa -
YacTtb 1. max. 60 6annos 6 * to
Ne a 6 B T Ne a 6 B T Ne a 6 B T Ne a 6 B T No a 6 B T
1 13 25 37 49 1
2 .- 14 k 26 1; 38 50
3 15 27 39 : 51 X
4 N 16 28 X 40 C 52
5 17 X 29 4 . 53 X
6 - 18 0V o 42 54
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8 20 . 32 44 X 56
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n 23 35 . 47 59 X
12 < 24 36 48 60 X
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3 Wtoro6annos. 3 _
\Y, n SAJAHUNE
NPaKTMYecKoro Typa 3aK/l4nTeNbHOro aTana
XXXI111 BcepoccMincko onumnuabl WKONbHUKOB No 6uonorun 2017 r.
r. Y IbSAHOBCK
DU3NONMOTNA PACTEHN
PN3NONOTIMMYHYECKWME MPOLUECCHI MNP MPOPACTAHUW CEMAH
Lenb: oxapakrepu3oBaTb MNpOLECChl, MNpoucxoAsdiline npu npopactaHuM 3epHOBOK, B TOM u4ucne -
Y PasnnyHbIX reHeTUYeCKUX SIMHUA (COpTOB).

O6opynoBaHue: MPOPOLLEHHbIe 3epHOBKM nuweHuubl (Triticum aestivum), Habyxiwive
3epHOBKM [BYX COpPTOB KYyKYypy3bl (Zea mays), yawku MeTpu, 6pnuTBa, NogaoH, 1% KONNOUAHbI
pacTBOp Kpaxmana B Konbe, MepHblii CTakaH, pacTBOp loja B NpobupkKe, LITATMB, MepHas
nuneTka, nanoyka Ans pasMelinBaHUA pacTBOpoB, Oenas 6ymara (O6ymMaxHble MONOTeHUA),
MUHLET, NpenapoBanbHble UMbl, BUHOKYNApHaa nyna.

Xopg paboThbl:
1 W3 Konbbl B MEePHbIA CTakaH HanenTe 25 M/ pacTBopa Kpaxmana. MepHOI NUNETKOMN

fo6aBbTe 2 MA pacTBopa ioga. Mepemellarite 4O MOSABAEHUS PaBHOMEPHOW WHTEHCUBHOWA
CUHe OKpackw.

2. [lepeneinTe nonyyeHHbIi pacTBOp B Yawky [lMeTpu. Yawky noctaBbTe Ha 6enyt 6ymary
fanblie ot cebs Tak, 4ToOblI OHA He Mellana ganbHeliwel paboTe.

3. bpuTtBOli paspexbTe BAOMb b-A  NPOPOLEHHbIX 3€PHOBKM  MLIEHWULbI
(06bekT A). TllomecTuTe C MNOMOLWbLIO MUHLUETA pa3pe3aHHble 3epHOBKM
C OfHOro Kpas vawky MeTpyn (Kak NOKas3aHO Ha pPUCYHKe cnpasa). [pu 3aToM
3epPHOBKY LOMXHbBI 6bITb MNOMHOCTHIO MOKPbITLI PACTBOPOM.

Mocne atoro HE TPOTANTE yawky MeTpu, 4TO6bLI pacTBOpP He nepemeruanca!

4. Yepe3z 20 MUHYT OTMeTbTe W3MeEHeHMe LBeTa pacTtsopa. [lpurnacmte NpPoBepAIOLLEro,
4yTOObl OTMETUTb BalK pe3ynbTatbl (6€3 OTMETKM NPOBepsAloLWero pesynbTaTbl 6yayT
cuntatbes HEAEVMCTBUTE/IbHBIMW. Bann 3a 3Ty 4acTb paboTbl He BbICTABAAETCA).

Ha6nioneHve: UBET pacTBopa BOKPYT 3epHOBOK U3MeHuNca ¢ CAmkhq Ha [ 2 £
OTBeTbTe Ha Bonpochl. Kkakomy ceMeiicTBy oTHOCMTCA 06bekT A? ~AQu-vX- (0,5 6anna) Jy
0 HanMuum Kakmx hepmMeHTOB B MpopacTalolMX 3epHOBKaX CBUAETENbCTBYIOT pe3yfbTaTbl NPOBEAEHHOr0
onbiTa? bMAunlN* ; <j/jJujuAbij” noumT IcJcacXaaosx (0,5 6anna) r
Kakoii ropMoH BblpabaTbiBaeTca npy npopactaHum? (r~) (0,5 6ama) T
B kakoli YacTu 3epHOBKM OH CUHTE3npyeTcsa? XN WL an (0,5 6anna) -v
M3 kaKoii yacT 3epHOBKM NMPOUCXOAUT €ro cekpeuna? WuCroy- (0,5 6anna) v

Ha Kakylo uyacTb 3€epHOBKM BO3[eicTBYeT 3TOT ropMOH?”(Mocsie BO3AeNCTBMS BblAeNAlTcs (PepMeHTbI, +

KOTOpbl€ Bbl 0GHAPYXWU/N B ONbITE) (0,5 6anna)
Ha Kakyl yacTb 3epHOBKM AECTBYIOT BblAenuelumecs pepMeHTbI? (0,5 6anna) 9*
Kakne BellecTBa 06pas3yroTcs npu AeicTBUn 3TNX PepMeHToB? (0,5 6anna) 9rs

5. Bo3bmuTe [Be Habyxiwive 3epHOBKWM KYKypy3bl pasHbiX COpTOB (06bekTbl 6 n B). C
NMoMOLLbI0 6PUTBbLI cAenaliTe NPOAO/bHbIA pa3pe3 060MX MI0A0B Tak, YTOObI Ha cpese Obinu
OfHOBPEMEHHO BMWAHbI ¥ MNOYeYyKa, W 3apOAbIIEBbLIA KOpewok. PaccmoTpuTe cpe3 B
OUHOKYNAPHYIO nyny.



O6paboTaiiTe cpesbl 06eMx 3epHOBOK pacTBOpoM iopga [lpurnacute nNpoBepsitOLLEro,
4yTO6bI OH OLLeHUN Bally TeEXHUKY paboTsl (2 6anna).

CphenainTe BbIBOAbI O COAEpXaHMUM KpaxMana B obpasue bus obpasue B.

CopaepxaHue Kpaxmana Bbllle B o6pasle (0,25 6anna). 4na NPOMbIWIEHHOTO U3rOTOBMEHNS
KOHCEPBMPOBAHHOI CNajKoii Kykypysbl 6onee npurogeH obpasey, V(0,25 6anna). 0E£5~

Kakve n3MeHeHMs MOTYT NpuMBECTU K (heHOTUNY, Habnoaatowemycs y obpasua B (o6segute
npasu/bHble 0TBeTbI) (CymmapHo 3 6anna):

m (Ja /(flejf) CHuxeHne npoyHoCTM okononnogHvka; m(03>/ HeT) CHWXEHWe aKTMBHOCTM Kpaxmasi-

pasgeTwTwWwero d¢epveHta; m (fa) / HeT) CHmkKeHue cuHTE3a 3TWIeHa NpU CO3pPEeBaHWK;

4 'l1a)/ HeT) CHWwXeHne NoCTyn/eHns caxapo3bl OT 3e/1EHbIX JIMCTbEB K pa3BMBAIOLLMMCS 3€pHOBKaM;
Y HeT) MoBbiweHne cekpeunn amuniasbl; m(ftaV HeT) YBenmyeHme 6MOCUHTE3a 3eakCaHTUHA.

9. Onupasicb Ha cpaefnaHHble Ccpe3bl, 3apucyiTe CTPOEHMEe 3epHOBKM KyKypy3bl. CoefunHuTE
yKa3aTe/lbHbIMU CTpenKaMu Ha3BaHMA COOTBETCTBYHOLWMX CTPYKTYP M UX M306paXKeHne Ha
pUCyHKe (cymmapHo 6,5 6annos).

OkosionogHUK
(nepukapn) e * LiBeTkoBas vellys
—  UWwrok * AneinpoHoBbIii O
cnoim
Apunnyc
¢ KpaxmanucTblii
Koneopusa 3HAocnepm 4-
FMNOKOTU/b * lNoveuka |
m KopelLuok * OMUKOTWUMb
4  CeMeHHas Koxypa * Koneontune

10. OTBeTbTe Ha BoMpocbl (CYMMapHO 2 6anna). Ykaxute  MAOUAHOCTb KMNETOK:  LWTKA
aneiipoHosoro cnos 2. T\ kpaxmanuctoro sHgocnepma b O\ okononnoguuka 2. M.

)3"KaKoi CTPYKTYypbl 3€PHOBKU pa3BUBAETCS OpraH NpopoCcTKa, yKasaHHbIi Ha pUCYyHKe CTpPesikoii?

AKaKoil TUM KOPHEBOI CUCTEMbI Y MPOPOCTKA KYKYPY3bl? /

KO/BEOMTIMM.
JonycTtum, uto reHoTun ob6vektab - DD FF kk LL U, a reHoTun o6bekta B - delffK K 11tt.

Bbl HaHOCUTE NblNbLY 06bekTa b Ha pbinbue 06bekTa B. MpueeanTte reHoTunbl (£ 1 6anny.

a) 3apofblluen_ ; 6) aHQOCNEPMOB 3epPHOBOK
YKaXXUTe FeHOTUMbI, C/IN XXEHCKUM poanTesieM 6bi 06bEKT b, @ MY>XCKUM - 06BLEKT Yy
B) 3apoAblLue FJ K” ’;T) 3HAOCMNEepPMOB 3epHOBOKN " F & ICkk

Vv Sonsuvie, | ylLn
12 TMpefnonoXum, 4To 3a MNPU3HaK «MOPLYMUHUCTbIE 3ePHOBKU» OTBEYAKOT ABa He CUEM/eHHbIX «J

reHa - D n F. [ns npossieHMa npmsHaka MOPWMUHUCTOCTM AOCTATOYHO, YTO6bLI aHAOCNEPM
nofyymn nm6o TONbKO peueccuBHble annenn d, nMbo TONbKO peueccuBHble annenu /
(4BOVHbIE MYTaHTbI TakKXXe MOpLWKUHKCTbIE). Kakum 6yfeT pacuiensieHne cpeamn 3epHOBOK BO
BTOPOM MOKOJIEHUMN OT CKpelnBaHus, ykazaHHoro B n. 11 ($ o6bvekT b X S 06bekT B)?

M

OTBeT rnagknx 3epHoBok: [P MopwmHucTbIX 3epHOBOK (7 6ann).
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3afiaHMa NPaKTUYECKOro Typa 3aKnrunTenbHoro atana XXXII1 Bcepoccninickoi onmMmnuagbl WKObHUKOB MO
6unonorun. 2017 r. r. YnbsAHoBCK. 11 Knacc

BMONOIrnNa PA3BUTUA XKUBOTHbLIX

Ldoporue yyacTHuKn!
Ha BbinonHeHue 3agaHns Bam oTBoagnTCA 50 MMHYT. O6paTuTe BHUMAHWE: 3afaHne COCTOUT M3 ABYX YacTeil.
paMOTHO pacnpefenyTe BPpems Ha BbINONHEHNE KaXK A0 yacTu! MakcumanbHOe KOnM4ecTBO TexHU4eckux 6annos - 120.
Mpwn BbIYUCNEHUM WTOFOBOro 6anna, NonyyeHHas cymma OyaeT pasfeneHa Ha wecTb. MakcumanbHoe KonM4ecTBO
MTOroBbIx 6annos —20.

O6opygoBaHWe U MaTepuanbl:

MwuKkpockon

MukponpenapaTsbl CTaguii SMOPUOHANLHOTO Pa3BUTUS Pa3NYHbIX XUBOTHbLIX, 0603HaYeHHbIe Ludpamu.

Yawkun MeTpu, cogepxallme xuBble Haynanycol aptemuii (A), a Takke (hMKCMpoBaHHble 06pasLbl B3pocbix payukos (B),
NNYUHOK aaHuo (B) n manbkoB gaxwuo ().

Habop LBeTHbIX KapaHaallel (KpacHbIl, CUHWIA, 3eeHbliA)

MMacTepoBcKkaa nuneTka Ha 1 mn.

MoKpoBHOE 1 MpeaMeTHOE CTeKNa 418 NPUroTOBAEHUA Mpenapara HaynjanycoB apTemMui.

3agaHune 1. CTpoeHMe aMOPUNOHaNbHbIX CTaguii pasBUTUS XUBOTHbIX. (48 BAJIJTOB)
MpumepHoe Bpems, 3aTpaynMBaeMoe Ha BbINONHEHME 3a4aHns - 20 MUHYT.
MnaH CTPOEHWUA MHOFOK/IETOYHOrO OpraH1M3mMa onpefensieTcs Ha HavabHbIX 3Tanax passuTus. MNpu 3Tom pasHoobpasve

nyTe|7| Pa3BUTNA MHOTOK/IETOYHbIX XXUBOTHbIX CNnoco6Ho nopasnTb caMoe CMesoe BOO6pa)KE‘HVIe. B sTom 3agaHuu Bam
npegnaraeTcAd pa306paTbCﬂ CO CTpOEHNEM 3M6pVIOHOB MHOTOK/IETOYHbIX XXUBOTHbIX.

3agaHue 1.1 (3|;|2J6anna)
Mcnonb3ys MUKPOCKON, nccnefyiiTe NpeAnoXeHHble Bam npenapatbl 3MOPUOHANbHbBIX CTaAWIA PasBUTUS XKUBOTHbIX.
BnuvwmnTe B TabnuLy HoMep aHanM3Mpyemoro npenapata. MNocTapaiiTecb onpeAennTb CUCTEMATUYECKOE MO0XKEHNe
opraHusma v cTaguio pasBuTus. 3anonHute Tabnuygy 1

Homep npenaparta

r S -
CucTemaTuyeckoe CWyr-d?Q+e-

NONOXeHNe opraHn3ma

(Tun/knacc) keAXSCL' -l VEN>

IIA(XCC  hALUpubtUA-

CTtagus am6pMoHanbHOro
pasunTuns

OCHOBHbIe CTPYKTYpbI
ambpuoHa, Habnfaemble
Ha 3TOW CTaAnU pasBUTHS

b/K (Men 0<AAtjl/nA

A AUSTIOj

QxMJULLoO U

No | b



/3
3apaHue 1.2, (16 6annoB.)
Ha pucyHke 1 cxemaTW4HO M306paXKeHbl MOMepeyHble Cpe3bl 3MOPMOHOB ABYX MO3BOHOYHBLIX >KMBOTHbIX. Mcrnonb3ys
LBEeTHble KapaHfaluu, 3akpacbTe CTPYKTYpbl, CHOPMUPOBAHHbIE Pa3fMyYHbIMU 3apoibllleBbiMU AUCTKaMK. O603HaYbTE Ha
KaXXJ0M PUCYHKE LLe/IOMMNYECKY0 NOMI0CTb, UCMOMb3YS 3HAK «3Be3fouka» (*)

PUCYHOK 1.

oKTofepma
(KpacHbliA)

Mesogepma
(cuHwni)

JHTOLEepMa
(3eneHbiin)

Lenom (*)

3afaHue 2. NMocTambproHanbHble CTaAuN PasBUTUSA XKXNBOTHbLIX. (72 BAJINA)

MpuMepHOe Bpems, 3aTpPayMBaemMoe Ha BbIMONHEHUE 3afaHus - 20 MUHYT.

Pa3BUTME MHOIMX XMBOTHLIX NMOCAe BbIAYMN/EHUS U3 fifiLla NpoTeKaeT ¢ MeTaMopdo3om. Mpu 3ToM MacwTab
npeo6pa3oBaHuii, NPONCXOAALLMUX B X04e MeTaMopdo3a, MOXET 3Ha4MTe/IbHO BapbMpoBaTh. B faHHOM 3agaHumn Bam
npeAnaraeTca M3y4ymTb CTPOEHME PAHHUX CTafAWii pasBMTUA ABYX XXMBOTHbIX: AaHno pepuo (Brachydanio rerio) n aptemun
(Artemia salina). Ha Bawem paboyem cTone B Yawkax MeTpu HaxoaaTcs XMBble Haynanycbl apTeMuin (A), a Takxe
(hmKcupoBaHHble 06pasLibl B3poc/bixX payukoB (b), NMYUHOK faHno (B) n manbkoB gaHno (IM). Takxe Ha Bawem cTone nexuT
PVCYHOK, CXeMaTUYHO M306paXkaloLLunii CTpOeHNe B3pOCNOl apTeMum. TulaTeNlbHO U3y4nTe NPea/ioXKeHHble 06beKTbl. A5
TOro, YT06bl NPUrOTOBUTL 06pasel, A, BO3bMUTE MUMNETKON HEMHOrO BOAbl C HAYNAMyCamMn U NOMECTUTe Ha NpeaMeTHoe
cTekno. HakpoliTe o6paseL, MOKPOBHLIM CTEK/IOM, MOC/IE Yero npuctynaiiTe K MMKPOCKOMMpPoBaHMio. OCTOPOXHO: BoAa C
Haynanycamm cofep>XXuT Mopckyto conb! CTapaliTech n3beraTb nonagaHus BoAbl B ONTUYECKYIO CMCTEMY MUKpockona!
Mocne paboThbl TWATeNLHO NPOTPUTE NPEAMETHOE CTEKO cangeTkoi! He BbIHMMaTe 13 yallek MeTpu o6pasybl B, B 1
! O6bpaTnTe BHMMaHMWe: ANS TOr0, YTOBbI Pa3INUMTL HEKOTOPbLIE NPO3payHble feTanun 06bEKTOB, YMEHbLLMTE MOTOK CBETA,
3aKpbIB AnagparMy KOHAeHcopa MUKPOCKOMa.

3apaHue 2.1. (32 6anna)
M3yunTe npenapatbl, UCMOMb3Ys GUHOKYNAPHbI MUKPOCKOM, OTBETbTE HA BOMPOCHI M 3anonHUTe Tabnuuy 2 B UCTe
OTBETOB.

Ha3BaHue CTPYKTypbl Haynnuyc B3pocnblii paquok
NMpucyTCTBYET OTCYTCTBYET npucyTCcTBYeT OTCYTCTBYET
HaynnuanbHbIli rnasok LY, X X
CnoxHble rnasa 4
AHTEHHY b +
AHTEHHbI v +
Xenuuepsl
[pyfHble KOHEYHOCTHU + X
[ BYBETBNCTble KOHEYHOCTU 4r X
Kapanakc (maHuupb) + 4-
n



HasBaHue CTPyKTypb!

na3a

XabepHas wenb
YKenTouHbI# MeLokK
AMHUNOH

CermeHTMpOBaHHas
MYyCKynatypa
MnaBaTenbHbIA My3bipb
O60c061eHHbIN
nNaBHUK
MenaHounTbl

XBOCTOBOW

3agaHue 2.2

JInunHka  pgaHuo
OMN0LOTBOPEHNA)

NpUCyTCTBYET

H~

X

(48 vacoB nocne Manek paHuo (ofHa Hefena  nocne
ONJI040TBOPEHMSA)
OTCYTCTBYET npucyTcTByeT OTCyTCTBYET
-+
X
X
+ N
K
ae
X3

(16 6annoB)

1

Huke npuBefeH psf YTBEPXAEHWIA, KacarolMXcs 0CO6eHHOCTeN UHAMBUAYaNLHOTO PasBUTHS U3yyaeMbix Bamu
opraHmamoB. OTMeTbTe B INCTe OTBETOB, KaKne YTBEPXKAEHUS SBNSIOTCA BEPHbIMU, a KaKMe - HeT.

A - KonnmyecTBo KOHEYHOCTel B npouecce pa3sutus Artemia salina ysennumsaetcs.
B - KonnyecTBo poToBbIX KOHEYHOCTeN (MaHANGYNbI 1 MaKcunnbl) y Artemia salina He n3MeHseTcs.
B - Mocne BbinynaeHns U3 aiila 4o 4OCTUXKEHUA HefenbHOro Bo3pacta Brahydanio rerio 3HaunTensHO yBennyunBaeTcs B

pasmepe.

I" - Bce KoHeYHOCTU Haynnyca Artemia salina AByBeTBUCTbIE.

[ - Bce cermeHTbl Tena B3pocnoi Artemia salina HecyT KOHeYHOCTM.

E - MurmeHTHble KNeTKU y Brahydanio rerio cofepxXatcsa ToNbKO B anugepmuce.

X - NInunHka Brahydanio rerio BefeT akTUBHbIN 06pa3 XW3HW, M1aBas B TONLLE BOAbI.
3 - JlnunHkn Brahydanio rerio He nuTaetcs.

YTBepxaeHue A
BepHoe

HeBepHoe

3agaHue 2.3.

b B

Y X

(12 6annoB.)

Kakue cobbITus, MPOUCXOAsLLME B X04e NOCTIMBPUOHANLHOTO Pa3BUTUS apTeMU, HE UMEIOT aHaoroB y AaHno?

V A)AAAJUIUIAIX

0] 06? 4 LCcANM,

LMft UyMUATIL .

* 9



3agaHue 2.4. (12 6annoB.)

L[.aHno-pepuro - He TONbKO MOMysipHast Cpefn HauMHAOLWMNX aKBapUYMUCTOB PbiGa, HO U U3NHOG/EHHbI 06BEKT
“ccnefoBaHunii 61MONOrUM PasBUTUA. JIEFKOCTb COAEPXKaHUsA W MPoCToTa HabMOeHNUs PaHHUX CTaAuii pa3BUTUS MO3BONSIOT
MpoAeNbIBaTb camble pasHO06pa3Hble FeHeTUYECKME UCCNEA0BaHNS C MCMONb30BaHWEM AaHuo. TaK, UCCNefoBaTeNn u3
yHuBepcuTeTa MpUHCTOHA NOAYYUAN AAHWO C MyTaUMSAMM TeHa, KoAMpyroLlero 6e10K NofMLUMCTUH 2 -
Ka/bLIMii-aKTUBUPYEMBbI HeCTIeLUMUUHbIV KaTWOHHBIN KaHan. MyTaHTbl tc321 cofiepXKaT TOUeUHYH0 3aMeHY OfHO
aMMHOKMCIOTbI BO BHYTPUKIETOUYHOI YacTy KaHana, B TO BpeMsi Kak MyTaHTbl pkd2 cofep)XaT HOHCEHC MyTaumio,
NPVBOASLLYIO K 06Pa30BaHNI0 MONHOCTbIO HEPYHKLMOHANbHOW YKOPOUEHHOI NONMNENTUAHON Lenouku. MccnefoBaTenm
npeAnonaranu, Yto faHHbIe MyTaLuy MOTYT OKasblBaTb OMNpefeneHHble 3 MeKTbl Ha pa3BMTME MO3ra fiaH1o pepuo. Ha
PUCYHKe HWKe MOKasaHbl Npenapatbl MOMNepeyHbIX CPe30B rofioBbl TMUMHOK JaHWo: 06pasell AMKOro TUMa, a TakKe MYTaHTh
tc321 u pkd2. M3yumTe 3TOT PUCYHOK 1 OTBETHTE HA BONPOCHI K HEMY.

MyTauua  Oukuin Tun

deHoTUN

Kakoe BNusiHWe Ha pasBuUTUE OKasblBaeT MyTaums tc321?

Kakoe BAMsSIHWE Ha pasBUTHE OKa3biBaeT MyTaums pkd2?

QAAUMSO  CpsOdul
buJAM'W bUO M 6 (

>Kenaem Bamypauu!
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SAQAHUA
NpPaKTUYeCcKOoro Typa 3akntountesibHoro atana XXXII1 Bcepoccuinckom
onMMnuagbl LWKObHUKOB No 6uonornn. 2016-17 yy. rog. 11 knacc

BENOXNMWUA
OnpegeneHne akTUBHOCTU amuiasbl C/IKOHbI METOLOM MOC/ef0BaTe/IbHbIX pa3BefeHN
(no BonbremyTy)

PeakTuBbl W 060pyAoBaHue: [OUCTUANIMPOBAHHAA Boja B MAacTMKOBOM uawke (50 wmn) ans
MPUroTOB/IEHWA pacTBOpa amunasbl CNHOHbI (TOTOBUTCA B XOA4E 3KCNEpUMEHTa), AUCTU/IIMPOBAaHHAA BOAA,
0,1% pacteop NaCl, 0,1% pacTtsop Kpaxmana, 20 nycTbiXx NPOOMPOK B LUITATMBE, aBTOMATUYeCKas MUMeTKa,
HaKOHeYHWKMW, pacTBop J1lorona B KanenbHuLe.

Xof pabotbl: lMpoHymepyiiTe 2 paga no 10 npobupok B Kaxgom (1-10 m 11-20) n HaneinTe B
npo6upkn Ne2-10 B psagy 1-10 no 4 ma ANCTUANMPOBAHHON BOAbl M B Npobupku Nel2-20 B psgy 11-20 no 4
mn pacteopa NaCl. HabepuTe B poT AUCTUNNIMPOBAHHON BOAbI M3 NNACTUKOBON YallKKW, NPOMosowuTe poT B
TeyeHne NPMMEPHO 1 MUHYTbI U cob6epuTe NOJYYEHHbI PacTBOP amuiasbl B Ty XXe MAaCTUKOBYHO YaLLKY.
CunTalite, 4TO B MOSy4YeHHOM pacTBOpe CNtoHa pas3BegeHa B 10 pas (pasBegeHue 1:10). BHecuTe B
npo6bupkn Nel n Ne2 no 4 Mn NONYYEHHOro pacTBopa amunasbl. TuiaTeNlbHO MepemellaiTe COAePXMMOe
npobupkn Ne2 un nepeHecute M3 Heé 4 Mn B nNpobupky Ne3, TuwlaTeNlbHO MepemelLaiiTe COLEPXUMOE U
nepeHecmte nM3 Heé 4 ma B npobupky Ned un T1.4. A0 npobupkm NelO. M3 npobupkm NelO nocne
nepemellvBaHua BbineliTe 4 Mn pacTBopa. CMeHMTE HaKOHEYHWK Ha NuneTke W npofenaite Ty >e
npoueaypy ¢ pagom npoobupok 11-20. CMeHUTe HAaKOHEYHUK Ha NUMNeTKe M Aob6aBbTe BO BCe NPO6GMpPKM Mno 2
M/ pacTBopa Kpaxmana. HauyHuTe ¢ npobupok NelO wu 20, nepemelsaiTe, 3aTem Ao6aBbTe Kpaxman B
npobupkn Ne9 un 19, nepemewaiTe, n T.4. A0 nNpo6upok Nel u 11. MpomHKYy6upyihTe NPOBMPKU MNpw
KOMHaTHOI Temnepatype 5 MUHYT. [ocne 5 MUHYT UHKybaummn fob6asbTe B Npobupkm Ne 10 1 20 no 1kanne
pacTtBopa Jltorons, nepemeluaiTe, 3ateM fo6aBbTe No 1 Kanne pactesopa Jltoronsa B npobupkyu Ne9 un 19,
nepemMelwante, n T.4. A0 npobupok Nel u 11. BHecuTe pesynbtatbl B Tabnuuy. BHecute B Tabnuuy
KOHeYHble 3HaYeHUs pa3BefeHUs C/IIOHbI B UHKYOaLMOHHOW cMecn (pasBegeHue 1:XX).

3agaHue 1 (10 6annoB). 3anonHNTe Tabnnuy 1 BHecMTe B Heé pe3ynbTaTbl aKcnepumeHTa (OKpacka:
«+» - CUHAA, « +/- » - (QUONETOBAA, « - » - HET OKpaLlNBaHUA).

Ne npo6upku 1 2 3 4 5 6 7 8 9 10
Pa3BegeHue CNOHbLI

/o lito 1:90 1:> 1:60 (:*) (:XO g3 1100/
Okpacka: - - + - * 4 4 + A +
Ne npo6upku 1 12 13 14 (15 / 16 17 18 19 20

PasBefieHne CNIOHbI .
AO 1:10 ('mbo 1:10 rrpP ("6v (mwro c?b r3o f-10q

Okpacka: - — — + - 47 4 b +m
3agaHne 2 (5 6annos). PaccuuTainTe, CKONbKO munnunmtpoB 0,1% pacTBopa Kpaxmana MOMHOCTbIO
pacwennut 1 Mn HepasBeAeHHON CAOHbLI 3a 5 MUHYT? T1OMHLIM CYMTAETCA paclyensieHne Kpaxmana B TOW
npobumpkKe, B KOTOPOW NOTHOCTBIO OTCYTCTBYET CUHEe/(ProNeToBOE OKpallnBaHue. - . =
B otcytctBue NaCl 1 mn Hepa3BefeHHONM CNHOHbI MOMHOCTHLIO pacwenuT Kpaxman B JO M
0,1% pacTteopa 3a 5 MUHYT _
B npucytcteum NaCl 1 mn Hepa3BefeHHON C/tOHbI MOJIHOCTHLIO paclienuT Kpaxman B 60 M
0,1% pacTtBopa 3a 5 MUHYT
3agaHue 3 (5 6anno). PaccunTaiiTe yAenbHY aKTUBHOCTb amuiasbl CHOHbI B MKMOMb ManbTO3bl/MUH Ha
1 Mn Hepa3BeAeHHOI CAOHbLI B Ballem onbiTe.
MonekynsipHas mMacca ManbTo3bl paBHa  b(rO V -

B otcyTtcTtBme NaCl akTMBHOCTb amuniasbl COCTaBAAeT roo MKMOJIb ManbTO3bl/MUH
Ha 1Mn Hepa3BefeHHOW C/OHbI
B npucytctBun NaCl akTMBHOCTb amunasbl COCTaBNAET (00 MKMO/Ib ManbTO3bl/MUH

Ha 1 Mn Hepa3BeAeHHON CNLOHbI
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Mo 2 6anna 3a Ka>KAblii NpaBUNbHO 0XapaKTepn3oBaHHbIA reH. B cymme 10 6annos.

3. Ans pelleHns 3aaaHns 3 UCMO/b3yinTe 06pPaTHYO CTOPOHY NUCTA.

5 627108 3a NOHOE peLleHue.

Yaaum Ha Apyrux ctaHumsx npakTuyeckoro typa Onumnuagbl!
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