MUHUCTEPCTBO OBPA30BAHUSI PECIIYBJIUKHU CAXA (IKYTHS)
TAY JIO PC(5T) «<MAJIASI AKAJJEMHUSI HAYK PECITYBJIMKH CAXA (SIKYTHSI)»
®I'AOY BIIO «CEBEPO-BOCTOYHDII ®EJEPAJIbHBII YHUBEPCUTET UM. M.K.
AMMOCOBA»

: @I/'ﬂ'
3

(8)

Ny
¥

.
s

XXII MEXKTYHAPOJIHAS OJIMMITUAJIA IIKOJbHUKOB «TYHMAAJIA»
XXI11 INTERNATIONAL SCHOOL OLYMPIAD «TUYMAADA»

XUMUA
CHEMISTRY

Il (3xcnepuMeHTANBHBII) dTAN

Second (experimental) tour
Muaaamasiiiura

Junior league

Axyrck 2016



XXIII MexnyHapoaHas oauMnuaga mkoasHUKoB «Tyiimaana 2016»

DKCNEepUMEHTAIIBHBIA TYP

TexHuka 0e30IMaCHOCTH

IIpu padore B XuMHMUYeCKOH J1a00pPATOPUH HEOOXOAMMO COOJIIOAATH CJIeayIoIIHne

npaBuJIa:

PabGota nomkHa OBITH MNpeaBapUTENIBHO CIIaHUpOBaHa Bamu; 3amnpemaercs
IIPOBOIUTD JIIOOBIE OMBITHI C 0O0OPYIOBAaHMUEM U pEaKTHUBAMHM, HE MPOIMCAHHBIC B
HACTOSIIIIEM KOMIUIEKTE 3aJJaHuM.

Ha maGopaTtopHOM cTOJ€ BO BpeMs pabOTHl HE MOKHO OBITh IMOCTOPOHHHUX
IPEIMETOB.

B naGopatopun crnemyer paborarth B 1a00OpaTOPHOM XajlaTe€, BOJIOCHI JIOJIKHBI
OBITH yOpaHBI.

Crporo 3amnpemiaercss HpUHUMATh B JIa0OPATOPUU MHUILY U ITUTh.

3amperniaercs mpoOOBaTh HA BKYC HJIM HIOXaTh PEaKTUBHI.

J1o 1 noce BBIMOTHEHHS pabOThl HEOOXOAUMO BBIMBITH PYKH.

Bce ombIThl ¢ SAOBUTHIMU M MaXy4YMMH BEIIECTBAMU BBIMOJIHATH B BBITSDKHOM
mkady.

TBepable XUMHUYECKUE PEaKTUBBI OpaTh TOJBKO IINATEIeM WM JIOKEUKON (He
pykamu!).

HeuspacxomoBanHble peakTWBBI HE BBICHINIATh M HE BBUIMBATH OOpaTHO B Te
COCY/Ibl, OTKY/1a OHU OBbLIN B3SITHI.

[Tpu HarpeBaHuU pacTBOPOB M BEIIECTB B MPOOMPKE HEOOXOIMMO MCIOIB30BAThH
JepKaTEb.

OTtBepcTue NMpoOUPKH JOKHO OBITH HANIPABJICHO B CTOPOHY OT ceOSt U IPyrux
paboTaromuXx.

Henb3s HAKIOHATBCS HAJl COCYIOM, B KOTOPOM IPOUCXOJUT HarpeBaHUE WU
KUTISTYEHUE JKUTKOCTH.

[Tpn HE0oOXOaUMOCTH OMPEAETUTh 3amaxX BBLICISIONUXCS MPH PEaKiMu Ta30B
HY>KHO JIETKMM JABM)KCHHUEM JIaJJOHH HAMpaBUTh CTPYIO ra3a OT ropia cocynaa K

cebe u OCTOPOKHO BAOXHYTh.
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e [Ipu pas3baBieHNH KOHICHTPUPOBAHHBIX KHCJIOT M IIEJIOYeH HEOOIbIIMMU
HOPIMSIMA TIPWJIMBATH KUCIIOTY (WJIM KOHIIEHTPUPOBAHHBIN PAcTBOp IIEIOYH) B
BOJTY, a HE HA00OPOT.

e OmnacHple TPOIYKTHl PEAKIUU CIUBATh TOJLKO B COOTBETCTBYIOIIUE OaHKU B
BBITSDKHOM HIKaQy.

e (Co BceMH BO3HUKAIOIIMMU BOIIPOCAMH cpa3y e 00pamaThCst K YWieHaM KIOpH.

e HememieHHO COOOIIATh WICHAM JKIOPH WIH OTBETCTBEHHBIM 3a J1a0OpaTOpHUIO O

JTFOOBIX ClIydasiax pa3jiuTusg paCTBOPOB, HCCYHACTHLIX ClIydasaX HJIM TPpaBMaX.

Mepbl Npe1ocTOPOKHOCTH NPH PadoTe ¢ KPOBbHIO:

e Ko BceM oOpa3laM KpoBH CIIEAYET OTHOCUTHCA KaK K MOTEHLMAIBHO OMACHBIM B
TJIaHe HAJIMYUsl BO30OyAUTeNel BUPYCHBIX MHMEKITUH.

o [lpu B3dATHM U aHaIU3€ KPOBH HEOOXOIUMO COOJIOJACHHE Mep 0e30MacHOCTH.
Pabota nmpoBoauTcs B nepuarkax. Ha nuio HaaeBaroTcs, Macka WM 3allUTHbIC
UIUTKH.

e B mnpouecce paboTbl ¢ KPOBbIO W JIPYTUMU OHMOJOTUYECKUMH KUAKOCTIMU
nepyatkid oAuH pa3 B 30 MMHYT MOWTE BOJOM C MBUIOM, HE CHUMAS HUX, U
BBITPUTE HACYXO OyMaXHbIM MOJIOTEHLIEM.

o [Ipy TOBPEXKIECHUU KOXHBIX IMOKPOBOB HEOOXOAUMO HEMEJJICHHO CHSTh
nepyaTKy, BHIIABUTh KPOBb U3 PAHKHU; 3aTE€M MOJI MPOTOYHOW BOJIOW TINATEIHLHO
BBIMBITH PYKH C MBLUIOM, 00paboTath ux 70% pacTBOPOM CIUpTa U CMa3aTh paHy
5% pacTBOpOM HOAa, 3aKJIEUTh €€ IUIACTBIPEM U HAAETh Apyrue nepyatku. 1Ipu
3arpsi3HEHUH PYK KPOBBIO CIEAyeT HeMeaJieHHO oOpaboraTh ux B TeueHue 30
CEeKyHJ] TaMIIOHOM, CMOYEHHBIM KO>KHBbIM aHTUCENTUKOM, 3aT€M BBIMBITh HX
JIBYKPATHO TETUIOW BOJOU C MBLJIOM.

e [lpu momamaHuy KPOBU WIHM JAPYTHUX OMOJOTUYECKHUX JKHUJIKOCTEH Ha CIU3HUCTHIC
rj1a3 Ux CleayeT cpasy e MPOMBITh Bojod miu pactBopoM KMnO, 1:10000,
CIIM3UCTYI0O Hoca oOpabotate 1% pacTBOpoM mpoTaprojia, CIU3UCTYIO pTa

nponoJiockats 70% pactBopom cnimpta uim 0,05% pactBopom KMnOy,.
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e [loBepxHocTH pabouux CTOJOB B KOHIIE pabouero aHA (a B ciaydae 3arps3HEHUs
KPOBBIO - HEMEMJIEHHO) 00palaThIBaIOTCS AE3WH(UIUPYIOUIUMHU CPEACTBAMH,
npeIHa3HaAuYeHHBIME JUIsI 00pabOTKH MOBEPXHOCTEH, MO PeKUMaM, U3JI0KEHHBIM

B MCTOANYCCKUX YKA3aHMAX Ha JaHHOC CPCIACTBO.
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PeakTuBbl
3ananue 1
PeaxkTun Kommiexkr | O0beMm B 1 koM.,
MJT
10% NaOH, BonHbIi pacTBOp 1 20
H,O,, BoaHbIl pacTBOp 1 20
20% HNOg3, BosHBIM pacTBOP 1 20
15% NH3, BosiHBII pacTBOp 1 20
10% KNO,, BoiHBII pacTBOp 1 20
10% HCI, Boanblii pacTBOp 1 20
10% Na,S, BoaHbIN pacTBOp 1 20
peaktuB UyraeBa, BOAHBIN pacTBOp 1 20
3ananue 2
PeakTus Kommiekr Ob6bem B 1
KOMILJI., MJI
PactBop 0,06 moas/n CdSO4 + | a2 e 30
H,SO, )
PactBop 0,1 mons/n1NaOH 1 30
Pactop 0,0050 Mo/ 1 20
Kz[Fe(CN)s] + dochartnsbiit Oydep
PactBop 0,2 monbe/nm ZnSO,4 + 0,15 40
1 Ha 2 gen.
Moutw/1 K1
PactBop 7,5% HCI 1 40
0,02-0,08 monn/1 NayS,0; 1 100
KpaxMall 1 10
~0,0100 mons/1 K,Cr,04 1 30
(TOouHasl KOHIIEHTpAIUs yKa3aHa Ha
ATHUKETKE)
2 monbs/n H,SO, 1 100
20% KI 1 30
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XuMH4YecKas mocyaa u 000pyaoBaHue

3ananue 1
IHocyna/o6opynoBanne Kommuexkr | Kou-Bo B 1 koM.,
1T
CrnmpToBKa 1/2 1
[entpudyra 2 B ayIUTOpUU
CrexsiHHas ajovyKa 1/1 1
MepHnas (ria3Has) nmumneTka 1/1 4
3ananue 2
IHocyna/o0opynoBanue Kommuiekr KoJu-Bo B 1 koMILI.,
T
Xumuaeckuit ctakad Ha 20-50 M1 wm 1 2-3
KoJ10a Dpnenmeriepa Ha 100 mi
MukponuneTka Ha 2 M 1 1
Mepnas npobupka Ha 10 mi 1 2
Bonsnas 6ans unu tepmornikad Ha o0miem 1
CTOJIE
@unbTpoBanbHas Oymara 5x5 cm 1 4
CrexJIstHHAs TaJ0vKa 1 1
bropetka Ha 25 mn 1 1
Boposnka aiis Gropetku 1 1
CrexssiHHas BOPOHKA 1 2
Konba Opnenmeitepa va 100-250 mn 1 2
ITunerka Mopa Ha 5 M 1 1
Mepnas nunetka Ha 5-10 mu 1 1
MepHnbiii nunusap Ha 20-50 mn 1 1
Mepnas kon6a Ha 100 M1 ¢ pe3uHOBOM 1 1
POOKOH
IlepuaTtku 0JTHOpa30BbIE 1 1 mapa
Macka onHOpa3oBas 1 1
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3aganmue 1

KpoBb — xuiakas MOJABWKHAS COCAUHUTENbHAS TKAaHb BHYTPEHHEW CpElbl
OopraHu3Ma, KOTopasi COCTOUT M3 XKUIKOW Cpelbl — IJIa3Mbl U B3BEIICHHBIX B HEM
KJIETOK — (DOPMEHHBIX AJIEMEHTOB: KJIETOK JIEMKOIIMTOB, MOCTKIETOYHBIX CTPYKTYD
(3pUTPOLIUTOB) U TPOMOOILIMTOB (KPOBSIHBbIEC IIACTUHKK). KpoBb B CBOEM cOCTaBe
COICPKUT CaMbl€ pPA3JIMYHbIE MHUKPOAJIEMEHTHI, YYACTBYIOIIME B PA3IUYHBIX
OMOXMMHUYECKUX TpoIleccax B OpraHu3Me uejaoBeka. HekoTopeie BelecTBa, KOTOphIC
MOXHO OOHApy>XHTh B YEJIOBEYECKOM KpPOBM IMPEJCTaBJICHBl y Bac Ha CTOJIaX B
npoHymMepoBaHHbBIX Tpodupkax [-IV. B kaxmolt mnpoOupke HaXOIATCS BOJHBIC
PAacTBOPBI COJIEH, COIEPIKAIINX KATHOHBI M3 MHpuBegeHHoro mepeuns: Cd*, Co™,
cr¥, Mn*, Ni**, Pb®*. IIpuuem B 0fHOIT U3 IPOOHPOK HAXOAWUTCS IBa KATHOHA, a B
OCTaJbHBIX — MO OJHOMY KaTuOHy. Hu OOuH H3 KaTMOHOB HE HaXOJIUTCA
OJIHOBPEMEHHO B HECKOJIbKUX MPOOUPKaX J1a’Ke B BUJE CMECH C IPYTUM KaTHOHOM.

1) C  moMoIIbI0  HUMEIOIIErocss Habopa pPEakTHBOB W 00OPYHAOBaHUS

UIECHTUUIIUPYITE KaUeCTBEHHBIM KAaTHOHHBIN cocTaB B ipooupkax [-1V.

2) HazoBure 8 MaKkpo3JIEMEHTOB B UEIIOBEYECKOM OpPraHU3Me.
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3aganue 2

«Caxapubiii fuadetr — yyma XXI Beka»

Caxapnblii TuabeT — 0JIHa U3 CAMBIX OCTPBIX MPOOJIEM COBPEMEHHOM MEIUIIUHBI.
C 91011 607€3HbIO BEIHYKJIEHBI )KUTh 285 MIILTHOHOB YenioBeK. CorjacHO MPOTrHO3aM
Bcemupnoit nuabernueckoit denepanuu, k 2030 romy auabeT CTaHET CeAbMO
BEIYILIEW NPUUYMHON CMEPTU B MUDE.

Kak munumym 25% mroged, crpagammmx AuadETOM, HE 3HAIOT O CBOEM
3a0oseBaHuu. OHU CIOKOMHO 3aHMMAIOTCS JejaMHu, HE oO0pallaroT BHUMaHMS Ha
CUMIITOMBI, @ B 3TO BpeMs AuabeT MOCTENEeHHO pa3pyliaeT ux opranusM. [losTomy
3TO 3a00JI€BaHME HA3BIBAIOT TUXUM YOUMIIEH.

Kak u3BecTHO, MopKenyqo4yHasi Kejie3a B TEUEHHUE AHS PEryJHpPYET YPOBEHb
TJIFOKO3bl B KPOBH C TOMOIIBIO CEKPEIMUM TOpPMOHA HMHCYJIWHA OeTa-KJIeTKaMH,
PacCIOJIOKEHHBIMU B TaK Ha3bIBa€MbBIX OCTPOBKaxX JlaHrepraHnca B MOJKETyAOYHOU
xkenesze. Ilpu caxapHom nmabere KICTKM COOCTBEHHOM MMMYHHOH CHCTEMBI
OpraHu3Ma, II0 HEBBISICHCHHBIM IIOKa MpPUYMHAM, MPOHUKAIOT B OCTPOBKH
Jlanrepranca M YHHMUTOXalOT Oera-kjieTku. HemgoctaTok HMHCYJIMHA TPUBOIUT K
TaKUM TSDKETBIM TIOCJIEICTBHSIM KaK HapylleHHWe CcepleyHor (DyHKIUH, MOTeps
3peHUs, UHCYJbT, MOYEUYHAss HEJOCTATOYHOCTh W JAPYTUM. BOJIBHBIM MPUXOAUTCS
MO’KMU3HEHHO HECKOJIbKO pa3 B JIEHb JeNaTh ce0e WHBEKIMH MOA0OpaHHBIX 103
WHCYJIMHA, OJTHAaKO a0COJIOTHO TOYHOTO COOTBETCTBHUSI €CTECTBEHHOMY IMPOIECCY
BBIOpPOCA TOPMOHA B KPOBb JIOOUTHCS BCE KE HEBO3MOYKHO.

Jlnarnos «caxapHplii Tua0eT» YCTAaHABIMBACTCA B CiIydae NPHUCYTCTBUS

OCHOBHBLIX CHMIITOMOB (HOBBIIHCHHBIﬁ AIllICTUT Ha (1)OHC PE3KOro CHMKXCHUA MACChI
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Tena, y4alleHHO€ MOUYEHUCITyCKaHUe U JIp.), a TakXKe MO pe3yibTaTaM JabopaTOpHO-
KJIMHUYECKUX UCIBITAHUNA KPOBU U MOYHU. | TaBHBIM MPU3HAKOM SIBJISIETCSI HAJTMYHE B
KPOBH TJIFOKO3bI B KOHIIEHTpanuu 0osiee 6,1 MMOJIB/I.

KonuuectBenHnoe ormpeneneHue caxapa (TJIFOKO3bI) B KPOBU B KIMHUYECKUX
1abopaTopUsX YaIie BCETO MPOBOAAT TUTPUMETPUUIECKU — T.H. METOIOM XareaopHa-

HGHCCHa, NI (bOTOMCTpI/I‘ICCKI/I — I''IFOKO300KCHUAa3HBIM MCTOAOM.

Buumanue: s ycnemHoro BbinosHeHus 3AJIAHHMSA 2 nposeaute Bce
AKCIIEPUMEHTHI B COOTBETCTBUHU C HUKEIIPUBEICHHBIMU METOJIMKAMU U YKA3aHUSIMU,

a4 TaK)KC OTBCTHTC HA TECOPETHIECCKHUE BOIIPOCHI.

J1J1st KOJIMYECTBEHHOTO omnpesiereHus: Bam BbIjaHO Tpy POOUpPKU ¢ oOpasiamu
KPOBH Y€JIOBEKa JIJISl UCIIBITAHUM, TEPMETUYHO 3aKPBIThIE PE3NHOBOI MpoOKoi. OnHa
npobupka coaepkut poHo 0,10 M KpoBU U paccuuTaHa Ha OAWH aHanu3. Bce Tpu

oOpasiia NpuHaIIeKaT OJTHOMY JIOHOPY M B3SITHl U3 OJHOTO MaTepuara.

I[JIH MMOJYy4YCHHA JOCTOBCPHBIX PE3YJILTATOB HCO6XOI[I/IMO IMPOBCCTU Kak
MHUHHUMYM TpH HC3AaBHCHUMBIX aHalIi3a B COOTBCTCTBHH C HHH(erHBeI[eHHOﬁ

MGTOHHKOﬁ CO CXOJAUMHUCA PE3YyJIbTaTaMM.

OOpa3iel  KpoBHW, BBIJAHHBIE Bam 11 dKcnepuMeHTa, B3SITHl Y 370POBBIX
JIOHOPOB, MPOIUIM BUPYCHO-OAKTEPUOIOTHUYECKYIO AKCIIEPTU3Y, TOITOMY 3aBEIOMO
HE MOTYT SIBJISITCS UCTOYHUKOM 3apakeHus. OHaKo B 1a00OpaTOPHO-KIMHUIECKON
MIPAKTUKE B COOTBETCTBUM C TpeanucanneM MunuctepcTBa 3npaBooxpanenust PO co
BCEMH OHMOJOTUYECKUMH KHUIAKOCTSIMU TMPUHATO O0OpaliaThCsi Kak C MOTEHIUAIBHO

OITIaCHBIMH.

B cootBerctBUM ¢ 3TUM Bce pabOTBl C KpOBbIO, Kak U JAPYTUMHU

OMOJIOTNYECKHUMH KHUAKOCTAMH, C OCIBIO CBOEH 3alIUTHI OT BO3MOXKHOTO 3apaXCHUA
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HCO6XOI[I/IMO IMpOBOAHUTL B XaJlaTaX, OAHOPA30BBIX CTCPHUIIBHBIX IICpYATKAX U

MCINMIIMHCKHX MacCKax.

bonee noopobnas unmgopmayus o mexunuxke OezonacHocmu U Mepax
npeodoCmopoNCHOCIU NpU padbome ¢ OUONOSUHECKUMU HCUOKOCHAMU NpuseoeHd 6
pazoene “Texnuka 6ezonacnocmu’ Hacmoswe2o KOMNIEKMA 3A0AHUL, A MAKice

036Y4€HA YU4ACMHUKAM neped HA4YajaIom IKCnepumMeRmaibroco mypa.

CranaapTu3anus pacTBopa THOCY/Ib(aTa HATPHUS CTAHIAPTHBIM PACTBOPOM

Ouxpomara KaJus

B konby Opnenmeiiepa Hazeire 5 mu 2 monbw/n pactBopa H,SO4 u 5 M 20%
pacTBOpa MOAMIA KM, 3aTEM TYy/a k€ NEPEHECUTE C TIOMOIIbIO NUIIETKH Mopa Ha
5 M pactBop K,Cr,O;. [lnsi momHOTHI BbIAENIEHUS HOAa OCTaBbTE PAacTBOpP Ha 5
MuHyT. [Tocne aToro pa3dassTe pactBop 50 M AUCTUIIIMPOBAHHON BOJBI U TUTPYWUTE
pactBopoM Na,S5,03 10 OnegHO-)KeNToM OKpackw. 3aTeM Jo0aBbTe 5 Karelb
pacTBOpa Kpaxmalia U HpOAOJKANTE TUTPOBATH 0 MCUYE3HOBEHMSI CUHEH OKpACKH
pacTBopa.

Boruucnure xonnentpamnuio Na,S;03 (MONB/J1) ¢ TOYHOCTHIO JO YETBEPTOTO
3HAKa MOCJE 3anATON M0 YPaBHEHHUIO:

C(N328203) = G*C(KZCr207)*V(KszzO7)/V(NazSzO3)

HopMmanu3anusi KOHIEHTPalUU PacTBOpa THOCY ab(aTa HATPUS

Jlns ompeneneHusl TIAIOKO3bl B KPOBH HEOOXOAMMO WCIOJIb30BaTh PacTBOP
Na,S,03; ¢ xonmentparueir crtporo 00,0050 moisb/m. s OpHUTrOTOBICHUS TaKOTO
pacTBopa paccuuTaiite o0beM craHmapTuupoBaHHoro Bamm Na,S,03;, koTopsiit
HEOOXOAMMO pPa30aBUTh AUCTHUTMPOBAHHOW BOMOW B MepHOW konde Ha 100 wmu
Paccunrannblii 00beM crangapTHOoro pactBopa Na,S,0; mpuieiite u3 OHOpPETKU B

nycTyro MepHYyto K00y Ha 100 M1 1 1oBeaUTE TUCTUINIMPOBAHHON BOJOM 10 METKH.

10
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3aTkHUTE KOJOY MpOOKOW M TINATEIBHO B30OJITAWTE COAEPKUMOE, MPHUAEPKUBAsS

MPOOKY MaJbLEM.

Omnpenesnenue ri10Ko3bl B KPOBU MeTo10M XarenopHa-UeHncena

JIs DKOHOMHMM BpPEMEHM pEKOMEHIyeM DBaM npoBOIUTH WCHBITAHUA B
COOTBETCTBUM C HHKEIPUBEIECHHON METOJUKOW C JBYMsI OOpasuaMu KpoOBH (MU

o6pa3u0M KpPpOBH U KOHTPOJIbHBIM OHpGI[eJ'IeHI/ICM) ImapaJuICIbHO.

1. B npobupky ¢ odpasnom kposu (0,10 M) ¢ TOMOILIBIO MUKPOIIMIIETKHA BBEAUTE
1,60 M pacrBopa “0,06 moab/a CdSO, + H,SO,”. Tlpobupky 3akynopbere
MpOOKON M aKKypaTHO MEpeMeIIaiiTe COACPKUMOE KPYTOBBIMHU JIBIXKCHUSIMH,
CTapasch HE TMEpeBOJAUTh MNPOOMPKY B TOPU3OHTAIBLHOE MOJOKEHUE.
[TomecTtuTe npPOOUPKY HA INTATUB U JOXKIUTECh TOSIBICHHUS Oyporo
OKpalllMBaHUs - KaK IMPaBWJIO, OHO MOsBIsSETCS B TeueHue 5 MuHyT. [locrme
MOSIBJICHUST OKPAIIMBAHUS OTKPONTE MPOOUPKY U T0OABHTE K €€ CONECPKUMOMY
¢ nomouipto Mukpornunetkn 0,30 mu pacrBopa “0,1 mouan/n NaOH”,
NepeMeIIanTe KpyroBbIMU JBIKCHUSIMU, CTApAsICh HE TIEPEBOAUTEH MPOOUPKY B

T'OPHU30HTAJIbHOC ITOJIOKCHHUC.

Ilpumeuanue: go0aBieHHE K KPOBH COJIEH KaaMHsl TIO3BOJISIET  YIAJIHThH
3HAYUTEIIbHYIO JacThb BOCCTAHAaBJIMBAIOIIINXCS BEIIECTB HEYTJIEBOJIHOTO
MPOUCXOXKIEHHUS, HAlpUMep, TJIyTaTHOHA, KOTOPhIM 00pa3yeT MpaKTUYECKU

2+
HepacTBOpUMbIEe KoMILieKchl ¢ Cd™.

2. Oxunass TOSBIICGHWE  OKpAlIWBaHUS, TOJATOTOBbTE  YCTAHOBKY  JUJISt
(bUIBTPOBAaHMS U3 CTEKIITHHOW BOPOHKH CO CKJIaM4aThiM (pUiIbTpoM (caenante
n3 QUILTPOBaILHON OyMaru pasMepoM 5 X 5 CM) U XUMHUYECKOTO CTaKaHa s
coopa unpTpaTa (WM, B 3aBUCHMMOCTH OT KOMILIEKTanuu Barero padouero

MecTa - Koiobl DOpienmeriepa Ha 50-100 mi). He 3a0ynpre mpeaBapuTesbHO

11
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CMOYUTDH CKJIa,Z[‘IaTBII\/’I (1)I/IJ'H>Tp HEOOJIBIITUM KOJUYECTBOM HHCTHHHHpOBaHHOﬁ

BOJBbI.

3. AKKypaTHO MepenenTe JKUIKOCTh U3 mpoOupku Ha GuiibTp. [IpoOupky aBax bl

OIOJIOCHUTE 2 MJI JUCTWIJIMPOBAHHOM BOJBI U CJIEUTE IPOMBIBHBIE BOJBI Ha

bunbTp.

4. TlpubapTe Kk uapTpary 10 MJI AUCTUIUTMPOBAHHON BOJBI M C TOMOIIBIO
mukponunetkn 2,00 mi  pacrBopa  “0,0050 moab/a  Kj[Fe(CN)s] +
docharnblii 0ydep”. IlocTaBbTe cTakaH Ha KUISIIYIO BOAsSHYIO OaHio Ha 15
MUHYT.

Peakmmst oxuciaenus riroko3bl K3[Fe(CN)e] crexmomeTpryeckn mpoTekaeT B

COOTBCTCTBHH CO CJIGIIYIOHIGﬁ CXEMOM:

o) o)
/ V7,
<|-| <OH
—OH —OH
HO— HO—
L OH ——OH
. _OH —OH
—OH + 2K3[Fe(CN)g] + 2NaOH = —OH + 2(K, Na)s[Fe(CN)¢] + H,0

BuuMaHue: C 1eIbl0 OKOHOMHM BPEMEHHM pPEKOMEHIyeM, TIoKa 00pa3iibl

HarpeBaroTcs B 0aHe, oOpMIISITH OTBETHI HA TEOPETUUECKHIE BOMIPOCHI.

5. Tlo ucreuenunto yka3aHHOTO BPEMEHU M3BJICKUTE CTaKaH W3 OaHM, OXJIAJIUTE JI0
KOMHATHOW TEMIIEpaTyphl U C MOMOIIBI0 MEPHOW MPOOMPKHU JT00aBBTE 2 MII
pacrBopa “0,2 mosan/a ZnSO, + 0,15 moas/a KI”, a Takke 3 Mi1 pacTBopa

“7,5% HCI”. OcTtaBbTe CMECh HAa 5 MUHYT 0 OKOHUYAHHS PEAKIIUH.
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6. JlobaBpTe K CcMecH 5 Kameiab pacTBOpa Kpaxmajga M OTTUTPYHTE MpoOy
npuroroBjieHHbIM Bamu 0,0050 moJsb/1 pactBopom Na,S,;03, yoenuBmmch

IMpCaABApUTCIIBHO, YTO 6I-OpCTKa 3aII0JIHCHA 9THUM paCTBOPOM.

7. IlpoBeauTe KOHTPOJIBHOE OINPEJECICHUE B COOTBETCTBUU C IIYHKTaMH 1-6 3ToOi

MCTOAUKHU C UCIIOJIb30BAHHUEM BCCX PCAKTUBOB, HO 0e3 oﬁpa:ma KpPpOBH.

8. BBemuTe mompaBKy BO Bce mojyudeHHble Bamu 3HaueHusi oObema pactBopa
Na,S,0s, yiieaiiero Ha TATpoOBaHKE MPOOBI ¢ 00Pa3IOM KPOBH, 1O (popMyiie:
Vier. (N22S203) = Vo(NazS;03) - Vo, (N22S,03) + 2,
riae: Vier. (NaxS,03) - cpennuii 06beM pactBopa NaS,03 ¢ yueToM HOIpaBKH
mociie  KOHTpOJIbHOTO ompeaencHus, M, Vo(NaS;03) - cpeanmii o0bem
pactBopa Na,S,03, yiieaiiero Ha TATPOBaHKUE MPOOBI C 0OPA3IOM KPOBH, MI;
Viomp., (NaS,03) - cpemnmii o6bem pactBopa Na,S,03, ymenmero Ha

TUTPOBAHUE MPU KOHTPOJILHOM ONPEIEICHUH, MIL.

ConepxaHue TIIIOKO3bl OMNPENEIUTEe C TOMOIIBIO MPEICTABICHHON HIXKE
Ta0JIUIbI, MOJB3YACH €10 CISAYIONUM 00pa3oM: B KpailHEM JIEBOM CTOJIOIE HaluTe
KOJIMYECTBO LEIABIX M JCCATHIX MHUIMIMTPOB 3HaYeHHS V.. (NaxS,03),
BBIYKCIIEHHOTO 10 (opMyJie, MPUBEJICHHON B M. § METOAMKH, a B BEpXHEHl CTPOKE -
ocrarorieecss cotoe 3HadeHue V.. (Na,S;03). CooTBercTByOMmAs IU(ppa TaOIHIIbI
YKa3bIBa€T HA KOJMYECTBO MUJLJIMTPAMMOBIJIIOKO3BI, cojaepxaiieics B 0,10 mJ

KpPOBH.
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Tabauya onsa onpeodeneHus maccol 2noko3vl (me) 6 0,1 min kpoeu no OaHHvIM

mumpoeaHusl
Vier(N22S;0:) | 0,00 | 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 0,09
0,0 0,385 | 0,382 | 0,379 | 0,376 | 0,373 | 0,370 | 0,367 | 0,364 | 0,361 | 0,358
0,1 0,355 | 0,352 | 0,350 | 0,348 | 0,345 | 0,343 | 0,341 | 0,338 | 0,336 | 0,333
0,2 0,331 | 0,329 | 0,327 | 0,325 | 0,323 | 0,321 | 0,318 | 0,316 | 0,314 | 0,312
0,3 0,310 | 0,308 | 0,306 | 0,304 | 0,302 | 0,300 | 0,298 | 0,296 | 0,294 | 0,292
0,4 0,290 | 0,288 | 0,286 | 0,284 | 0,282 | 0,280 | 0,278 | 0,276 | 0,274 | 0,272
0,5 0,270 | 0,268 | 0,266 | 0,264 | 0,262 | 0,260 | 0,259 | 0,257 | 0,255 | 0,253
0,6 0,251 | 0,249 [ 0,247 | 0,245 | 0,243 | 0,241 | 0,240 | 0,238 | 0,236 | 0,234
0,7 0,232 | 0,230 | 0,228 | 0,226 | 0,224 | 0,222 | 0,221 | 0,219 | 0,217 | 0,215
0,8 0,213 | 0,211 | 0,209 | 0,208 | 0,206 | 0,204 | 0,202 | 0,200 | 0,199 | 0,197
0,9 0,195 | 0,193 | 0,191 | 0,190 | 0,188 | 0,186 | 0,184 | 0,182 | 0,181 | 0,179
1,0 0,177 | 0,175 | 0,173 | 0,172 | 0,170 | 0,168 | 0,166 | 0,164 | 0,163 | 0,161
1,1 0,159 | 0,157 | 0,155 | 0,154 | 0,152 | 0,150 | 0,148 | 0,146 | 0,145 | 0,143
1,2 0,141 | 0,139 | 0,138 | 0,136 | 0,134 | 0,132 | 0,231 | 0,129 | 0,127 | 0,125
1,3 0,124 | 0,122 | 0,120 | 0,119 | 0,117 | 0,115 | 0,113 | 0,111 | 0,110 | 0,108
1,4 0,106 | 0,104 | 0,102 | 0,101 | 0,099 | 0,097 | 0,095 | 0,093 | 0,092 | 0,090
1,5 0,088 | 0,086 | 0,084 | 0,083 | 0,081 | 0,079 | 0,077 | 0,075 | 0,074 | 0,072
1,6 0,070 | 0,068 | 0,066 | 0,065 | 0,063 | 0,061 | 0,059 | 0,057 | 0,056 | 0,054
1,7 0,052 | 0,050 [ 0,048 | 0,047 [ 0,045 | 0,043 | 0,041 | 0,039 | 0,038 | 0,036
1,8 0,034 | 0,032 | 0,031 | 0,029 | 0,027 | 0,025 | 0,024 | 0,022 | 0,020 | 0,019
1,9 0,017 | 0,015 | 0,014 | 0,012 | 0,010 | 0,008 | 0,007 | 0,005 | 0,003 | 0,002
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TeopeaneCKne BOIIPOCHI

1. Conepxanue TIIOKO3bl (caxapa) B KpOBH B J1aDOPaTOPHO-KIMHUYECKOU
npaktuke P® mpuHATO BbIpakaThb B MMOJIb TJIFOKO3bI, cojepxanieicss B 1 nurpe
kpoBu. [IpencraBbTe HaliZleHHOE 3HAUEHUE COJIEp KaHUs TIII0KO3bl B Baiiem oOpasiie
KPOBHU B €IMHUIIC U3MEPEHUS “‘MMOJIbL/JI” U CIeJIaliTe BBIBOJ O HAIWMYUU/OTCYTCTBHH

IIpU3HaKa 3a00J1eBaHH CaxapHbIM ,Z[I/Ia6€TOM Y AOHOPa Bamero 06pa3ua KpOBH.

2. Packpoiite XuMH3M IpPOLECCOB, MNPOTEKAOIMMX B XOAE€ NPOBEACHUS
CTaHzapTu3aluu pactBopa Na,S;03;, HammcaB Al 3TOTO  COOTBETCTBYIOIINE

YPaBHEHHS] XUMHUECKHUX PEAKIIHM.

3. Jlns gero B cooTBeTcTBUM ¢ 1.1 MeToma XaremopHa-MleHceHa HEOOXOAMMO

n00aBATh pactBop NaOH? OTBET MOTUBUPYHUTE YpABHEHUEM XUMUYECKON PEAKIIUH.

4, PactBop K;3[Fe(CN)s] (cm. 1.4 meroma XarenopHa-MeHceHa) TOTOBUTCS MTyTEM
PAcTBOPEHMSI HABECKU COJIM B HEOOXOAUMOM o0beme ochaTHoro 0ydepa, KOTOpHIit
rotoBaT u3 23,54 v Na,HPO, u 70,78 r K3PO,, moBoas 3arem oObeM pacTBopa
TUCTUITUpOBaHHOM Bojoil 10 1 s1. Paccumraiite pH Takoro O6ydepHoro pacrtsopa.

pK1(H3PO,) = 2,1; pKy(H3PO,) = 7,2; pKs(H3PO,) = 11,9.

5. Jlo6aBienue k aHanuzupyemMoi mpode pactsopa ZnSQOy4 (cM. 1.5 MeToaa
XarenopHa-Hencena) obecrednBaeT CMEIICHUE PaBHOBECHS TPOIECCa OKUCICHUS
TJTFOKO3BI B CTOPOHY €€ BOCCTAHOBJICHHOM (DOPMBI, CBSI3bIBAST OJIMH U3 TIPOAYKTOB
pEeaKIMy B MPAKTUYECKU HEPACTBOPUMBIN MpoaykT. Hanuimvre ypaBHeHUE

xuMuueckonl peakuuu ZnSO, ¢ OJHUM U3 TPOJIYKTOB 3TOU PEAKIUU.
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6. Jlo6aBnsieMbli K aHanuzupyeMor rmnpobde pactBop KI (cm. 1.5 wmeroma
Xarenopna-llencena) BOCCTaHAaBIMBACT HEU3PACXOJOBAHHBIM B XOJI€ OKHUCICHHUS

rimoko3el K3[Fe(CN)e]. Hamuinure ypaBHEHHE 3TOM XUMUYECKON PEAKITHH.

1. OOBsicHUTE HEOOXOAMMOCTHh TPOBEICHUS KOHTPOJIBHOTO OMpeaeiacHus 0e3

oOpa3ia aHaau3upyeMon kpoBu (cM. 1.7 Mmetona XarenopHa-MeHcena).

8.  Tabmnmma mns onpeaencHuss Macchl MTFOK03bI (Mr) B 0,1 M1 KpOBH 1O JaHHBIM
TUTPOBAHHs, UCIIOJIb30BaHHAs Bamu 11 ompeesieHus] KOHIICHTPAIIUU TJIFOKO3bI B
KPOBH [0 OKCIIEPUMEHTAIbHBIM JaHHBIM, COCTaBJI€HA aBTOPAMH METO/a
(HagedornandJensen, Biochem.Zeitschr., 135, 46, 1923) ¢ y4eToM Haiu4usi B KPOBU
APYTUX BOCCTAHABIMBAIOIINXCS COCIUHCHHH, KOHIIEHTPAIIUS KOTOPHIX KaK MPaBHIIO
noctosiHHa. BeiBeauTe Gopmyny Ui pacyéTa KOHIIGHTPAILMU TIIFOKO3bI (MOJIB/JT) B

BOJHOM pPaCTBOPC I10 JaHHBIM IZO,HOMGTPHHGCKOFO TUTPOBAHUA.
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