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IKkcnepumenmanvuvlit myp Beepoccuiickoii onumnuaosl wikoavhuxkos no xumuu 2024-2025 yu. ..
Pezuonanvnuiit yman

Teopemuueckue sonpocwi Oxcnepumenm
(8 6annos) (17 6annos)
A b B To4YHOCTH TUTPOBAHUS IMpaBuibHOCTH HTpad
(36.) (26.) (36.) (156.) (26.) (mo 1.56.)
Hmozo 3a IxcnepumenmanvHuvlii myp: oannoe Uien xropu: ( )
MOIIHUCH damvumust U.0.
C svicmagnennvimu Oannamu coz2nacen (cocnacHa): ( )
HOIITHCH ®ammnus MU.0. yuactHuKa
ACKOpOMHOBasi KHCIIOTa SIBJISICTCS OJHMM W3 OCHOBHBIX BCIIECTB B HO
YEJIOBEUECKOM  pAallOHE,  KOTOpoe  HEoOXOoAuMO  JJisi  HOPMAJIbHOTO E H 0 o

(YHKIIMOHUPOBAHUSI COEAMHMUTEILHOW M KOCTHOM TkaHM. OpraHusm 4ejgoBeKa
MOJIHOCTBIO 3aBUCHUT OT aCKOPOMHOBOM KHUCIIOTHI, TOCTYIIAIOIICH BMECTE C MHILECH,

TaK KaK HE MOXET CHHTE3MpOBaThb €€ CcaMoCToATeNbHO. Ilomck Hemoporux, HO OH
9KCIPECCHBIX M YYBCTBUTENIBHBIX CIOCOOOB OMNpeAeNeHHs aCKOPOMHOBOM KHUCIOTHI B (hapMaleBTHYECKHX
npenaparax U NMpOAYKTax MUTAaHUS, a TaKXKe OLEHKa MX OOlIeH aHTHOKCHIAHTHON aKTUBHOCTH, SIBIISIOTCS
aKTyaJbHBIMU 33J]a4aMU aHAJIUTUYECKOU XUMHUH.

Jlnig pelieHus: NEpEeYMCIIEHHBIX BBIIIE 337a4 MOKET ObITh MCIIOJIB30BaH METOJI OpOMAaTOMETPUUYECKOTO
TUTpOBaHUsA. bpoMar kanus 061a1aeT BceMu CBOWCTBaMU IIEPBUYHOTO CTaHIAPTHOTO BEILIECTBA, I03TOMY €r0
pacTBOPBI C TOYHO U3BECTHOM MOJISIPHOM KOHILEHTpAIIMEN MOXKHO IIPUTOTOBUTH, PACTBOPSS TOUYHYIO HABECKY
Opomara Kajlis B TOYHO M3BECTHOM O0bEeMe JUCTHILIMPOBAHHOW BOJbl. KOHEUHYIO0 TOUKY IPU TUTPOBAHUU
pacTBOpoM OpoMmaTa Kayus OOHapyXHBAIOT 1O MOSBICHHUIO B pacTBOpe cBoOoaHOro Opoma. O BblIeNEeHUH
OpoMa CyJIiT 110 MOSIBJICHUIO XKEITONH OKPAaCKH pacTBOPA, a TAKXKE, UTO 00JIee YyBCTBUTEIBHO, IO U3MEHEHUIO
OKpacKH MHJIMKATOpa, HAIIPUMEP, METUIIOBOI'O OPaHKEBOTO.

A) CKOIPKO XHUPAJbHBIX LEHTPOB (ACMMMETPUUYECKHMX aTOMOB YIJIEPO/a) COAEPKHUT B CBOEM COCTaBe
MoJIeKyJa acKopOMHOBOM KHCIOTHI? OTMeThTe 3HAKOM (*) BCe XUpajbHBIE LEHTPbl Ha CTPYKTYpHOMH
¢dopmyiie Boime. CKOIbKO MPOCTPAHCTBEHHBIX H30MEPOB aCKOPOUHOBOM KUCIIOTHI CYLIECTBYET?

b) Hanummre ypaBHeHHE peakiMM OKHUCJICHUs acKOPOMHOBOW KHCIOTHI MOJ JEHCTBHEM Opomara Kajus,
UCTIONB3YS JJIS 3alIMCH OPTaHUYECKUX COCJMHEHUH CTPYKTYpHBIE (POPMYIIBI.
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B) O6bsacHute, mouemy npu OpOMAaTOMETPUYECKOM TUTPOBAHUU ACKOPOMHOBOM KHCIOTHI IOCIE TOYKHU
SKBUBAJICHTHOCTH B PEAKIMOHHOW CMecH MosBisieTcss cBoOonaHbIi Opom? Kakoil mepexon okpacku
MHJUKATOpa B KOHEYHOM TOUKE TUTPOBAHUS U 32 CUET MPOTEKAHUS KaKUX MPOIIECCOB MOXKHO OKUJATh?
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AckopOMHOBas KHUCJIOTa SIBISIETCS OJHUM M3 OCHOBHBIX BEIIECTB B HO
YeJIOBEYECKOM  pallioHe,  KOTOpO€  HEOoOXOAMMO  JUii  HOPMAaJIbHOTO HO 3
(YHKIIMOHUPOBAHUS COEAMHUTENPHOW M KOCTHOW TKaHH. OpraHu3Mm ueloBeKa

MOJIHOCTBIO 3aBUCHUT OT aCKOPOMHOBOM KHUCIOTHI, OCTYIIAIOIIEH BMECTE C MHILEH,
TaK KaKk HE MOXET CHHTE3MpPOBaTh €€ CaMOCTOATENbHO. [lOWCK HeIOoporux, HO OH
9KCIPECCHBIX M YYBCTBUTEIIBHBIX CIIOCOOOB OMNpEICICHHS aCKOPOMHOBOW KHUCIOTHI B (hapMaleBTHUECKHX
npernaparax U MpPOAYKTax NMUTAHUs, a TAKXKE OIEHKA UX OOIIEH aHTHOKCHIAHTHON aKTUBHOCTH, SIBIISTFOTCS
aKTyaJbHBIMH 3aJla4aMU aHATUTUICCKON XUMHH.

Jlyist perieHust IepeYrCIICHHBIX BBIMIE 33729 MOKET OBITh MCIIOJIB30BAH METOJT OpOMATOMETPUUYECKOTO
TUTpOBaHUs. Bpomar kanus o0iajgaetT BCeMU CBOMCTBAMH NIEPBUYHOIO CTAHAaPTHOTO BEIIECTBA, TO3TOMY €TI0
pacTBOPBI C TOYHO U3BECTHOM MOJISIPHOM KOHLEHTPALMEN MOXKHO IIPUTOTOBUTH, PACTBOPSSA TOUYHYIO HABECKY
Opomara Kajlis B TOYHO M3BECTHOM O0bEME JUCTHILIMPOBAHHOW BOJbl. KOHEUHYIO0 TOUKY IIpU TUTPOBAHUU
pacTBopoM Opomara Kaiusi OOHApPYKUBAIOT IO MOSBJICHHUIO B pacTBOpe cBOOOIHOTO Opoma. O BbIICICHUH
OpoMa CyJIST IO MOSIBJICHUIO KEITONH OKPACKU PAaCTBOPA, a TAKXKE, UTO 00JIee YyBCTBUTEILHO, TI0 U3MEHEHHUIO
OKpAaCK{ MHIUKATOPa, HAPUMEP, METHIIOBOT'O OPAHIKEBOTO.

IKcnepumernmaivroe 3a0anue:

C ucnonb3oBaHUEeM BBIJAaHHBIX BaM peakTHBOB U 000pyA0BaHUs ONpPEaEIUTe Maccy (I') acCKOpOMHOBOM
KHCJIOTHI B BhIJIaHHOM Bam pactBope.

Heoboxooumbie peakmuenvt u 1abopamoproe 000pyoosanue:

— O6pomar kanusg KBrOs, 0.02 M crangapthsliif pactBop (~200 mur)
(TouHast MOJIAAPHAsI KOHIEHTPALUs PACTBOPA YKa3aHA HA CKJISIHKe)

— comstHas kucnota HCI, 10%-nb1it BoassIi pactBop (~100 M)

— 6pomua kanusa KBr, 10%-ub1ii Boanbli pactBop (~100 M)

— METUJIOBBIN opaHxeBbIi, 0.1%-HbIi BoaHBIH pacTBOp (~20 M)

— MepHas koa6a (100.0 mur) — 1 wrT.

— npoOKa 1 MepHOH KonobI — 1 miT.

— nunetka Mopa (10.00 mit) — 1 .

— pe3uHOBas rpyllia WM numneTarop — 1 mr.

— MEpHBIN IUIUHAP — 2 IIT.

— KaneJbHUIA WIH IPOMBIBAJIKA C TUCTHJIMPOBAHHONW BOJOM — 1 mmIT.

— KareJIbHUIIa ¢ paCTBOPOM MHJIUKaTOpa — 1 miT.

— KoHHMYecKas konba st TutpoBanus (100 M) — 2 mT.

— Oropertka (25 min) — 1 .

— CTEKJISTHHAsl BOPOHKa /ISl OropeTku — 1 miT.

— IITAaTUB JJIs1 TATPOBAHUSA — 1 .

Memoouka yxcnepumenma:

PactBop ackopOMHOBOI KHCIOTHI B MepHOW koibe oO0bemom 100.0 mur pa3OaBisIFOT 10 METKH
JTUCTUJUTMPOBAHHON BOJIOW. BIOpeTKy IBaKIIbl TPOMBIBAIOT CTaHIAPTHBIM pacTBOpoM Opomara kanus KBrO3
M C MOMOUIBIO CTEKJISHHOM BOPOHKH 3alOJIHSIOT €€ 10 HyJieBoil oTMeTku. C momomibio nunetku Mopa
NEPEHOCAT B KOOy [UIsi TUTpoBaHHA eMKOCThio 100 MJI aJIMKBOTHYIO 4YacTh aHaJIM3UPYEMOTo pacTBopa
ackopouHOoBOM KUCIOTHI (10.00 Mir), mprOAaBISIOT C MOMOIILI0 MEPHOTO ITWIUHApPA 10 MII pacTBOpa COISTHOM
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KHACJIOTHL U 5 MJ pacTBopa OpoMuja Kaius, I00aBISIOT 3 Kalld pacTBOpa METHJIOBOTO OpPAaHKEBOTO U
MEIJICHHO TUTPYIOT pacTBOpPOM OpomaTa Kajius, THIATEIbHO IEepEeMELINBas pacTBOp Iocie 100aBICHUS
KaXJI0M Karuii TUTPAHTA, /10 TIOJHOT0 00eCIBEUYMBAHHS peakIMoHHON cMecu. [1o GropeTke u3mepstoT oobeM
pactBopa KBrOs, nomenmmii Ha TUTPOBaHUE, W 3AMUCHIBAIOT €ro ¢ TOYHOCTHIO 10 0.10 mu. 3amonHsoT
OIOpETKy JI0 HYJIEBOH OTMETKH W IOBTOPSIIOT TUTPOBAHHE IO TOJIYYEHHS TpeX pe3yJbTaToB, IOMAPHO
OTJIIMYAIOIINXCS IPYT OT Apyra He Oosnee yeM Ha 0.10 Mi1. DTH pe3ysbTaThl yCPEMHSIOT U UCHOIB3YIOT JUIS
JATBHEHIITNX PacYETOB.

[MTapannensHO MPOBOAST KOHTPOJILHBIN OTBIT, IIOBTOPSISI BCE OINEPAIliK, OMUCAHHBIC BBIIIE, HO 3aMEHSIS
QIMKBOTHYIO YacTh aHAJIM3UPYEMOTrO PacTBOpa aCKOPOMHOBOW KHUCIOTHI Ha paBHbIN eif oobeMm (10.00 mur)
JTUCTUJUTUPOBAHHOMN BOJBI.

B kauyecTBe 0TBeTa NPUBEANTE 00beM TUHTPAHTA, MONIEAINI Ha TUTPOBaHUEe ATUKBOTHI (10.00 Mu1)
aCKOPOMHOBOIi KUCJIOTHI, 32 BbIYETOM 00beMa TUTPAHTA, MOLIeIIero Ha KOHTPOJIbHBII ONBIT, a TAKIKe
Maccy (r) ackopOMHOBOI KHCJIOTHI B MEPHOIi KoJI0e.




