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JKkcnepumenr 1

[{enib pabOTHI: U3yYUTh AHATOMHUECKOE CTPOCHUE O0BEKTA B CBA3U C BBINOIHIEMBIMU (POTOCHHTETHYECKUMHU
GbyHKIUSIMU.

O6opyaoBaHue U 0OBEKTHI HCCIASTOBAHUS:

Ha3Banmue matepuana
MHKPOCKOII

MpeMETHBIC U IOKPOBHBIE CTEKIIA
JIe3BUE

npenapoBajbHbBIC UTIIBI

MUIETKU

1% pacTtBOpa (haoporironuHa
KOHIIeHTpupoBaHHas cossiHast kucioTa (HCI)
¢unpTpoBanbHASL OymMara

KYCOYKH MEHOIJIACTa

10 CTaKaH4YUK C BOJIOH

11 30% pactop KOH

12 pactBop Jlroromus

XL | N[N [ [N |—

O

PacturenbHblii 00BEKT mpejacTaBieH: A) JTUCThIMHU, (pukcupoBaHHBIMH B 70%-M 3TaHone; b) nuctesamuy,
00€CIBEYCHHBIMH KUIISTYCHUEM B CITUPTE.

XoJ1 paboThI:
[Tonoxwute mpeaMeTHOE CTEKIIO Ha OymMaskHOe noJioTeHiie. Hanecute Ha npeaMeTrHoe ctekiio Kario 30%-Horo

pactBopa KOH. Buumanue! [Iunerka He H0KHA KOHTAKTUPOBATH C KOKEHM, CO CTOJIOM WM JPYTUMHU
pactBopamu! Enkoe BemecTso!

Crenaiite monepeyHslii cpe3 JIMCTheB, oOeciBeueHHBIX B cnupTe (b), 3axaB ero BKycouke rneHoriacra.
ITomecture cpe3 B karuno pacteopa KOH Ha npenMerHoe crexio. Beiaepxute He MeHee 10 MUHYT ais
YaCTUYHOTO OCBeTIeHHU 00bekTa. KauecTBO cpe30B KOHTPOIUPYITe MUKpOCcKonniyecku. [Ipu HeoOxoaumocTu
repeesIaiTe Cpe3sl.

[TpomoiiTe cpe3: ydepuTe Moiockoit GuIbTpoBaTLHOM OyMaru pacTBOp MIENOYH, J0OABETE HECKOJIBKO Kareilh
BOJIbI. 3aTeM yOepHUTe JIMIIHIO KUAKOCTh M OKpackTe cpe3 p-pom Jlrorossa. KauecTBo mpuroToBieHus u
OKpaIllMBaHUs cpe3a MPOKOHTPOIUPYITE ¢ MOMOLIbI0 MUKpOckona. Koryia mpenapaT OyJIeT roToB. HOJHUMHTE
pyky. [Toronaer anMUHUCTPATOP U OLIEHUT Ka4yeCTBO IIPUTOTOBJICHHOr0 Bamu cpesa.

Crenaiite monepeyHslii cpe3 nucTheB, pukcupoBanHbIX B 70% crmpte (A). [IpuroTroBsTe BpeMeHHbII
MUKpOMpEnapaT B Karie Bobl, COOI0Aas MPaBUIbHYIO METOIMKY IPUTOTOBJICHHUS Cpe3a M TEXHUKY paboThI ¢
MHUKPOCKOIIOM.

ITpoBeauTe okpammBanue cpesa (iaopormonuHoM. JJo0aBeTe K Mpemnapary Kario pacTBopa (GpIoporionrHa,
NOJ0XKANUTE OKoJIo 2 MUHYT. [Tocie 3Toro 106aBbTe Karuio KOHIEHTPUPOBAHHOW COJISTHOM KMCIOTH. BHuManue!
[IuneTka HE 10JKHA KOHTAKTUPOBATh CKOKEH, CO CTOJIOM MM Ipyrumu pactBopamu! Enkoe BeniectBo! CpouHo
3aKpOWTE CKIISHKY MPOOKOM — COJIsIHAs KUCIIOTa JieTyyva!

Yepes 2—3 MUHYTHI IPOSIBUTCS OKpAIIMBaHUE. Y OepHUTE COISHYIO KUCIOTY (HIBTPOBAIBHON OyMaroi u
n00aBbTE KaIuTo BoAbl. KauecTBO MPUTOTOBJICHHUS Cpe3a MPOKOHTPOIUPYHTE ¢ HOMOIIBI0 MUKpockona. Koria
npernapar OyJieT TOTOB, MOJAHUMUTEPYKY. [logoiineT afMUHUCTPATOP U OLICHUT KauyeCTBO MPUTOTOBICHHOr0 Bamu
cpesa.

Crenaiite KOMOMHUPOBAHHBIM CXeMaTHUYECKUI PUCYHOK cpe3a 0ObekTa (ITyHKT 7 B JHcTe 0TBETOB). [l 3TOro no
npernapary, OKpaeHHOMY (pIOPOTIIIOLMHOM, CIETalTe MPOPHCOBKY aHATOMUYECKUX CTPYKTYp C YKa3aHHUEM UX
Has3BaHus. [locie 3Toro cpaBHUTE ¢ MUKPOCKOIIMYECKON KAPTUHOM Ha Ipernapare, OKpalleHHOM pacTBOPOM
Jlrorosis. Ykaxkute B TaOIMIIEe TKAHU, KOTOPBIE OKPACUIIMCh B CHHMIA IIBET pacTBOpoM JItoross, u KoTopsie
MIPOKPACHIMCH PACTBOPOM (IOpoTroIHa. Takke OTMEThTE He OKPACHBILUECS TKAHU.

C;[e.naﬁTe BBIBOABI H OTBETHTEC HA BOIIPOCHI B JIMCTE OTBETOB.
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JKCIEePUMEHT 2

EGHLZ HU3YUUTHh MUATMEHTHBIM COCTaB 3€JICHOTO JIMCTA U ITOKa3aTh UX POJib B CBETOBOH (1)336 (1)OTOCI/IHT633..

Ha3Banue matepuana
1 M0JI0CKa (UIILTPOBAIBHOM OyMaru
2 BBICOKHH cocynl (cTakaH Win 6aHKa) TUIOTHO 3aKPBITHIA KPBIIIKOW, C HUTKOH, MPUKIICEHHON MOTIepeK
TOPJIBIIIKA
3 pacTBOpUTENH (HA IHE COCYJIa)
4 JIMHEWKa
5 MPOCTOM KapaHaall
6 TOHKHMI KalWJULP WIK MHbIE IPUCTIOCOOICHHUS AJIsl HAHECEHHsI BBITSKKH MIMTMEHTOB
7 TOTOBAs CIUPTOBAs BHITSHKKA MUTMEHTOB JIMCTA
XoJ1 paboTHI:
3apnanue I

A) ITonocky ¢punbTpoBaibHON OyMaru HIMPUHON 2—3 CM U AJTUHOM, COOTBETCTBYIOIICH JJIMHE CTaKaHa,
MOJIOXKHUTE HA YUCTYIO TIOBEPXHOCTh M KapaHJIalloM Ha Oymare 0e3 CHIIBHOTO Ha)kKUMa IPOYepTUTE
TOPU30HTAJIBHYIO JIMHUIO CTapTa Ha PACCTOSHUU 2 CM OT Kpasi CHU3Y.

b) U3 panee npuroToBaeHHONW CIMPTOBOM BBITSKKH MUTMEHTOB BO3bMUTE KaIWIISIPOM (MJIU APYTUM
npucrnoco0IeHrneM) HeOOIbIIYIO MOPIHIO SKCTPAKTA U MIEPEHECUTE €€ Ha JIMHUIO CTapTa Ha (MIIbTPOBAIBHOM
Oymare. bymary nojacymuTe Ha Bo3yXe, IOBTOPHO HAHECUTE BBITSHKKY MUTMEHTOB Ha JIMHUIO cTapTa eme 5—6
pas3, YToOBI CKOHLIEHTPUPOBATh MUTMEHTHI. B utore y Bac no/mkHa noay4uThCsi TOHKAS M0OJI0Ca 3eEHOT0
JKCTpAKTA.

B) ®unbrpoBanbHyio Oymary ¢ HaHECEHHBIMU MUI'MEHTAMH COTHUTE Tonepek B BepxHel yacTth. [loctaBbTe
Oymary nmprmKumMast K CTeHKE KOJI0bI, TAKUM 00pa30M 4ToObl CTApTOBas JIMHUS OyMaru Kacajcsi pacCTBOPUTEIIS, HO
MI0JI0CA DKCTPAKTa OKa3anach BhIlIE €ro ypoBHs. [1oTHO 3akpoiite nmpoOKkoii nin Kpsikoi. BHruManue!
OTKpbIBaTh HaI0JITO OAHKY C pacTBOpUTENeM Henb3si! Beiep:kuBaiiTe 10 MOTHOM pa3roHKU MUTMEHTOB.

I') ITo okOHYaHUM pa3feNeHUs MUTMEHTOB JOCTAHbTE U3 coCya (PUIBTPOBAIBHYIO OyMary ¢ ImsTHaMu
nurMeHToB. TyT ke 3akpoiite ero kpbimkoil. [TpocTeiM kapanaamom o6BeanTe TUHUIO (PpoHTa (TpaHUILy, 10
KOTOPOH MOAHSAJICS PACTBOPUTEIIB), & TAK)KE TPAHULIBI IIATEH MUTMEHTOB. O003HAUbTE MUTMEHTHBIE TISITHA
mudpamu (B mopsake oT Gpponra k crapry). [locne moncymmBanus 6ymaru no3osure agMuHuctTparop. Oxn
IIPUKPEIUT €€ CTEIUIEPOM K JIUCTY OTBETA.

J1) JIuHelKoM U3MephTe pacCTOSIHYSL, TPOWICHHBIE PACTBOPUTEIIEM U MSITHAMU IMITMEHTOB. PaccunTaiite nis
Ka)X/I0T0 U3 MMTMEHTOB 3HaYeHNE Rf (MHIEKC OTHOCUTEIILHON MOJABMKHOCTH MUTMeHTa). OopMuTe pe3ynpTarsl,
3anoHuB Tabmuny Nel «Ilurments! nucta». OTBeTbTE Ha Bompoc: Kakue nuemenmpl meopenuyecki 00I)ICHb
NPUCYMCMB06aMb 6 CRUPMOBOLL BbIMAIICKE 3eNeH020 aucma?

3ananue 11

Il A) DaeKkTpoH-TpaHCIOPTHAS LETb — BXKHEHIINHN 3Tan poTocuHTe3a. ECTh HECKOJIBKO BAPHAHTOB
AJIEKTPOHHOI0 TpaHcnopra 1o uenu. [lepen Bamu — ynpoménnsie cxemsl 4 u3 Hux. COOTHECUTE Ha3BaHUE
AJIEKTPOHHOI'O TPAaHCIIOpTa € ero cxeMoi. OTBeT B Buje K (ppa 3aHecuTe B Ta0aumy Ne2.

5 *!L—v k

deodpuTtuH

Rt

deoduUTHH

1

*

.

’
I
I
J
s
s
0

Cm. mpopiomkenne Ha 060poTe
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Tun 2nexmporHo20 mpancnopma:

I — ncesooyurnuyeckuii, Il — yuxnuueckuii ona OCIL I — neyuxnuyeckuti, 1V — yuknuyeckuii 01 @CL

II B) BuumarenbHo paccmotpute cxeMmbl b u I'. [l 3TUX TUIIOB 37€KTPOHHOTO TPAHCNOPTA BIMIINTE B
Tabdauny Ne3 MX Ha3BaHUs, a TAKKE YKAKUTE HATMUUE WIN OTCYTCTBHE (+ WM — COOTBETCTBEHHO) MPOLIECCOB,
COITyTCTBYIOIIUX ONpPENeIEHHOMY TUITYy TPAHCHIOPTA. 3aNOIHI TaOIUILY, IPUMHTE, YTO UAET TOJIBKO JaHHBIN
BU/J] 3JIEKTPOHHOT'O TPAHCIIOPTA.

3ananue 111

Crynents! kadenps! usnonoruu pacteanit KAIST B Xxo/1e Manoro npakTukyma o (hOTOCHHTE3Y BBIACTHIN U3
nucTheB Pisum sativum cycrieH3uio XJI0poruiacToB. s u3y4eHus: CKOPOCTH 3JIEKTPOHHOTO TPAHCIIOPTA K
CYCHEH3MH JOOABIISIIN NCKYCCTBEHHBIN aKIENITOP 3JACKTPOHOB — (eppuiManua Kaius [rekcanuanogpeppat(1l)
kamust, K3Fe(CN)6], koTopslii 23 PeKTHBHO NPOHUKAT BHYTPh BBIJCICHHBIX XJIOPOIUIACTOB U IPUHUMAT
AJIEKTPOHBI 0T (eppenokcuna. [lpu 3Tom (heppuiiann, NOrJIOMAIOIIMKA B CHHEN YaCTH CIEKTpa (JUTMHA BOJIHBI —
okoso 400 HM), BoccTaHaBiuBascs 10 peppoumanuaa [rexcampanodeppar(ll) kamus, K4Fe(CN)6], npu a3Tom
nornoieHue B o0actu 400 HM cHkaeTcs. CTyIeHTBI 0Ipo0O0Baii HECKOJIBKO BApUAHTOB IKCIIEPUMEHTA!
ITpo6a Nel. OcBerienue sipkoit mammnoii B reuenue 10 munyt 6e3 nobasaenust AJLD; [Ipobda Ne2. Jlobasnenue
AJ1® u ocsemenue sapkoii ammoii B Teuenue 10 munyT; [Ipoda Ne3. Muky6auus B TeMHoTe B TeueHue 10 MUHYT
0e3 nobapnenus AJ{D.

B koHIIe Ka)10T0 Nneproaa HHKyOaIy IpoIece OCTaHABIUBANIHN, 100aBIIsIs TPUXJIOPYKCYCHYIO KHCIIOTY U aleraT
HATpHS, IIOCIIE YeTo NPoOb! GMIBTPOBAIN M ONPEACISIINA UX ONTHYECKYIO IIIoTHOCTH pu 400 HM Ha
crniekTpodoTomeTpe.

A). Pacnonoxwure npo0st Nel, 2 1 3 B mopsi/ike BO3pacTaHusi ONTHYECKOH TIOTHOCTH.
b). Bnusier nu gob6asnenue AP Ha CKOPOCTh 3IEKTPOHHOrO TpaHcmopTa? OTBET apryMEeHTUPYITE.

B). 2,4-nunuTpodenon — BerecTBo, padoTaroIIee B JKUBBIX KIETKAaX KaK MPOTOHHBIM HOHO(OP, T.€. OH
MIEPEHOCUT MOHBI BOJOPOJa Yyepe3 OMoIoTnyeckre MeMOpaHsbI 1o rpaueHTy KoHneHTpanuu. K cycrnensnu
xJsoporactoB nob6aswin ¢peppunnanua kanus [K3Fe(CN)6] u 2,4-nunaurpodenon B neHcTByIOMIEH
KOHIIEHTpAIlMH, 3aTeM HHKyOupoBanu 10 MuHyT Ha cBeTy (mpoba Ne4), mociie 4ero OCTaHOBUIIM PEaKIUI0, KaK
OBbUIO OMKCAHO BHIIIE, OTPHIBTPOBAIN MPOOY U OMPEIESININA ONITUYECKYIO MIOTHOCTH Ipu 400 HM, CPaBHUB C
BapuaHTOM 2 (mpoOa Ne2) U3 mpeapIIyero 3KkcrnepuMenTa. B kakom BapuanTe onTHYecKas INOTHOCTh MPOOBI
pu 400 HM yMeHbIIIIACKH O0bIe Bcero? B rcTe 0TBETOB yKaXKUTE HOMEP TPOOHI.

I'). K cycnien3uun Xa0poruiacToB J00aBUIN OMUTOMUIIMH A — HHTHOUTOp AT®-cuHTa3b1, OJIOKUPYIOLINI Kak
TPAaHCHOPT MPOTOHOB yepe3 He€, Tak u cuHTe3 AT®. Kakue nsmenenus B padote DTL] ¢poTrocuHTe3a MOXKHO
Habmonate npu 3TroM? B Tabnmiie oTMEThTE BEpPHBIE U HEBEPHBIC OTBETHI.

1) CHmwxenue BblIeTIeHUs aKTUBHBIX (hopM Kuciopona (ADK);

2) Ycunenue Boienenns ADOK;

3) Iloseimenue pH nomeHna;

4) Camxenue pH nmomeHna;

5) IloBsllIeHNE COAEPKAHMS 3€AKCAHTHHA;

6) IToBbIlIEHNE COEpKAHMSI BUOJIAKCAHTHHA,

7)IloBpIlLIEHNE CKOPOCTHU IEKTPOHHOI'O TPAHCIIOPTA;

8)CHuxkeHre CKOPOCTH IEKTPOHHOIO TPAHCIIOPTA.



