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1. Konneniina mHaaaesxammx npaktuk GxP.
ZKu3HeHHBIN IIUKA AEKAPCTBEHHBIX CPEACTB U IIPENAPATOB

B OonpImIMHCTBE CTpaH CTaHAAPTHI HAICKAITUX TPAKTHK SBIIA-
I0TCSl TpeOOBAHUSAMH, TMPEIBABISIEMBIMH K OpTaHU3AIMAM 3IpPaBO-
OXpaHEHUS Ha dTare pa3padOTKH, UCCIICIOBAHUM, POU3BOJICTBA U pe-
anu3anuu JekapcTBeHHBIX cpenctB (JIC) u nekapcTBEHHBIX IIpernapa-
toB (JIIT). PykoBoAcTBa 1Mo HaajieKaIllMM IIPaKTHKAM yCTaHABIUBAIOT
CTaHJIapThl KAYECTBA HA Pa3JIMUHbBIX dTanax «KM3HEHHOro Iukia» JIC
u JII1. Tonstue xu3znenHoro 1ukia JIC u anroputm ero pa3zpaboTku
obin BBeaeHbl B 2005 r. MexXayHapoaHBIM COBETOM IO TapMOHM3a-
muu (ICH) moxkymentom ICH1 Q8. Cxema sku3HeHHoro mwkiaa JIC
npejacrasieHa Ha puc. 1.1.

Puc. 1.1. Drans! xxn3aensoro nukia JIC u JII

Hannexxamme npaktukun GXP mpeacTaBisioT co00M KOMILIEKC
CTaHJIapTOB, CPEIU KOTOPHIX MOXKHO BBIJICTUTH CIICTYIOIITHE.

GLP — nangnexaias mabopaTopHasi IpakTHKA, JOKIWMHUYECKHUE
uccacgoanus (Good Laboratory Practice);

GCP — namnexarmias KIMHAYECKAs MMPAKTHKA, KIMHAYECKHUE HC-
neiTanus (Good Clinical Practice);



GMP — nannexaiasi mpou3BOJACTBEHHAs MPaKTUKA, MTPOU3BOJ-
ctBo (Good Manufacturing Practice);

GSP — mnajexamas MpakTUKa XpaHEHMS, CKIQJICKOE Jejio
(Good Storage Practice);

GDP — manmexamasi mMpakTHKa JUCTPUOYIIMH, OITOBAs peayu-
samus (Good Distribution Practice);

GPP — nagnexanras anreyHas mpakTUKa, peanu3alis B anTekax
(Good Pharmacy Practice);

GPCL — nagnexaras mpakTuKa Jijisl HallMOHAIBHBIX JJabopaTo-
pUl KOHTPOJISI Ka4eCTBa JICKAPCTBEHHBIX CPEJCTB, BOIPOCHI, Kacaro-
uecs pa3padOTKHA B PETUCTPAIUH JICKAPCTBEHHBIX CPEJICTB,

GVP — nagnexaiias npaktuka ¢apMakoHaa3zopa, Habop pyKo-
BOJSIIUX MPHUHITUIIOB TS OCyIiecTBIIeHHs hapmakoHam3opa B EC.

B ¢Bsi3u ¢ 3THM BO3HHUKAET IIEMTOYKA 00ECIICUeHUs KauyecTBa, OXBa-
TBHIBAIOINAS BCE CTaJUM KU3HEHHOTO MuKiIa JIC, CyThi0 KOTOPOTO SIBJISI-
IOTCS TIOCJICIOBATEIBbHOCTh U HEMPEPBhIBHOCTh. Hike paccMoTpum He-
KOTOpBIE 3Tanbl )ku3HeHHoro 1ukia JIC u JIII B cCOOTBETCTBUU C KOH-
nenmueid GXP (3tamsl pa3pabOTKH U IPOU3BOCTBA).

Oran 1. PapmaneBruueckan pa3padborka

[enb — co3aHue KaueCTBEHHOTO (papMalieBTUYECKOro Ipernapara
U €ro MPOM3BOCTBA HA MOCTOSHHON OCHOBE W MpHUIaHHE eMy HEo0XO-
TUMBIX (PYHKIIMOHANIBHBIX XapakTepucTuK. Himke mpuBeneHa cxema,
MOKa3bIBAIOIAsi MECTO (papMalleBTUYECKON pPa3pabOTKU B CTPYKTYpE
MCCIICIOBaHUS HOBOTO, paHee HensBecTHoro JIIT (puc. 1.2).

Puc. 1.2. Craguu papmaneBruueckoi pazpadorku HoBoro JIC u JIIT
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dapmarieBTUYECKas pa3paboTKa BKIIOYAET B c€Osl CTaIuU JIOKJI-
HUYECKUX M YacTh KIMHUYECKUX HCCIIEIOBAHUM, pa3pabOTKy METO/IOB
KOHTPOJIS, YIIAaKOBKH, TIPOU3BOCTBA (B MJIBIX MacIiTabax) u XpaHCHUS.

OcHoBHBIE (akTopbl, 00yciIOBIUBaIOIIME co3aaHue HoBbIX JIII,
MOKHO pa3/IeNuTh Ha JIBE TPYIIbI: MeINKO-0H0JIOTHYeCKe U COLM-
AJIbHO-I)KOHOMUYECKHeE.

K mepBbIM MOKHO OTHECTH M3MEHEHUS MMMYHHOH CHCTEMBI 4Ye-
JIOBEKa, TMOSABJICHUE HOBBIX 3a00JIeBaHUM, YBEIMYCHHE PE3UCTEHTHO-
CTH BO30yauTenen, (pakTopbl JIOKATBHONW MU TJIO0ATBLHOW JKOJIOTHYE-
CKOIl OOCTaHOBKH U T. [I.

K comuanbHO-35KOHOMHUYECKUM (DaKTOpaM OTHOCST OKOHYAHUE
JICUCTBUS TIATEHTOB Ha Y€ ucrnojb3dyemble JIII u, kak ciencrsue,
BO3MOJKHBI€ YOBITKH B CJIydae BBIBOJIa KOHKYPEHTAMU aHAJIOTMYHOTO
npenapata Ha pelHOK. HemaloBakHBIM acIeKTOM BBICTYIAE€T BO3-
MOKHO€ YBEJIMYEHHE MpUOBUIM B ciydae pa3pabotku HoBoro JIIT.
Eme ogauM cornuanbHO-9KOHOMUYECKUM (PAKTOPOM BBICTYHAET CIIPOC
u TpeboBaHus ob1IecTBa, Hanpumep 6oproa ¢ BUU-undexuei.

Eme 1o stana ¢apmarieBTrHueckoi pazpaboTKu MPOBOAT «U3BIC-
KaHUE» — CTaJrI0 pa3pabO0TKH, BKIFOYAIOIIYI0 TeHEPAINI0 HUeh Co-
3nanust JII1 1 moAroToBKY K MPOBEICHUIO JATbHEUIINX HMIUPOKOMAC-
mTaOHBIX UccheaoBaHuil. M3pIckaHue NOBOJIBHO JITUTEIIBHO U MOXKET
3aHUMAaTh OT TPeX N0 JAecATH JeT. [1o CyT 3To pa3nudHble JOKIUHU-
YECKUE MCCIICIOBaHU, TPOBOAMMEIE IN Vitro («B mpoOupke»), in VIvo
(«B xuBOM crcTeme») H iNn Silico (KOMIIBIOTEPHOE MOACINPOBAHHUE).

dapmareBTHUECKas pa3paboTka BKIIOYACT ATalbl JOKIHMHUYE-
CKHMX HCCIIEIOBAHUN U YACTUYHO KJIMHUYECKHUE UCCIICI0BaHUSI.

Dran 2. AOKAMHUYECKHE UCIIBITAHUA.
Haaaesxamaa aaboparopHasa npaxktuka GLP

Jns paumoHabHOrO NpUMEHEHUsT HOBBIX JIC, HOCTMXKEHMS WX
MAKCHUMAaJIbHOTO TEPANEBTUYECKOIO JEHMCTBUS U MPEAYNPEKACHUS T10-
OOYHBIX pPEAKIIUM HEOOXOAMMO Ha CTaJAUU HCIBITAHUM MOJY4YUTh BCE-
CTOPOHHIOIO XapaKTEPUCTUKY TMOTCHIHUAIBHOTO TIpErnapara, JaHHbBIC
000 BCEX €ro JIEYCOHBIX M BO3MOXKHBIX OTPHUIIATEIBHBIX CBONCTBAX.

Joxmanueckue uccaenaoanus (JAKWM) JIIT mist MeauimmHCKOTO
IIPUMEHEHUS — BHJI UCCIICIOBAHUS, KOCBEHHO MO3BOJISAIOIIMN OIpe-
nenuth BausHue JIIT Ha yenmoBeka, He mpuberasi Mpu ATOM K IKCIIEPH-
MEHTaM Ha 4eJIOBEKE.



MoHO BbIAEIUTh OCHOBHBIE 3aaaun JIKU:

1. IIpoBepka OHMOJOTrUYECKOI0 JACHCTBHUS BEIIECTB.

2. Onpenenenre OMOJOTMYECKH aKTUBHBIX J03.

3. BeiObop moTeHIManbHOM CTapTOBOM 103bI, PEKUMOB TOBBIIIIC-
HUS JT03BI, JUamma3oHa 0e30macHbBIX /103, peKHMa JO3UPOBAHUSI B KIIH-
HUYECKHUX HUCCIIEIOBAHUAX.

4. YCTaHOBJICHUE BBITIOJIHUMOCTH TIPEANOaraeMoro KIMHUYe-
CKOT'O ITyTH BBEJCHUS.

5. O0ocHOBaHKE KpUTEPHS 0TOOpA MAIMEHTOB.

6. OT60op (hu3HOTOTHUECKHUX MOKa3aTeIeH, MOAJIeKAIINX KOHTPO-
JTI0 TIPH KJIMHUYECKUX UCCIICTOBAHUSX.

/. BeIsiBIeHHE TTOTEHIIMATBHBIX PUCKOB JIJIS 3JJ0POBbS HACEICHUSI.

Ha sTamne mOKIMHUYECKUX MCIBITAHUM, KOTJIa IPOBOJAUTCS U3yUe-
HUEe (papMaKOJOTHUECKON aKTUBHOCTH, TOKCHYHOCTH M JPYTHUX XapakK-
TEPUCTHK MOTeHUHAIbHbIX JIC Ha KMBOTHBIX (OHOJOTMYECKHMX TECT-
CHUCTeMaXx ), OJHOM M3 OCHOBHBIX 33J1a4 sIBJIIETCS oOecreueHrne 00beK-
TUBHOCTH TIOJTydyaembiX gaHHbIX. [IpaBuna GLP onpenenstor meroso-
JIOTHIO, YPOBEHb OPTaHU3AIlMHA U MPOBEACHUS JTOKIMHUICCKUX HCCIIe-
nosanuit JIC.

ITo nenam KU BoIACHAIOT:

1. ®apmakogoTHYECKHE  HMCCACAOBaHMA.  (papMaKoJMHAMHKA
U (hapMaKOKUHETHKA.

2. TOKCUKOJIOTHYECKHE HCCIAEOBAHUS. OOIIME BBl TOKCUYHO-
CTH, CIIeU(HUIECCKUE BUIbI TOKCUYHOCTH, TOKCHKOKHMHETHKA, YKOJO-
rudeckas 0€30MacHOCTb.

dapmakoguHAMHKA — pa3jen (papMaKoJIOTHH, H3YYaroIIui J10-
KaJIU3ali0, MEXaHu3M JeUcTBUs W (apmakosorudeckue 3¢QexToi
JIEKapPCTBEHHBIX CPEACTB, CHUJIy W JUIUTEIBHOCTh MX AehcTBuA. OTBe-
gaeT Ha BOnpoc «YTo ¢ mauueHToM?».

dapMakoKUHeTHKA — pasjaen (papMaKoIOTuH, N3yJarolIni Ku-
HETUYECKHE 3aKOHOMEPHOCTH XHMHYECKMX U OHOJOTMYECKHX IIPO-
IIECCOB, MPOUCXOMSIINX C JICKAPCTBEHHBIM CPEJICTBOM B OpPraHU3ME
(abcopOrust, Ouopacmpeaenenrue, Merabons3M, BeiBeacHue). OTBeya-
eT Ha Bonpoc «YUTo ¢ cyocTanumei n JIC?».

[IpaBunamMu HaaJyiexaiei J1a00paTOPHOM MPAKTUKUA PETIaMEHTH-
pyIOTCSl TpEOOBAHMS.
* K A/AIMAHUCTPATUBHOMN CTPYKTYPE UCTIBITATEIBHOTO LIEHTPA,;



* KBaTU(UKAIIMU U 00SI3aHHOCTSAM CIEUAIUCTOB,;

* OpraHu3aiu pabounx MecT;

* IOKYMEHTHPOBAHUIO MTPOBOIUMBIX UCCIIEIOBAHUH;

* HCIBITYEMbIM BEIIIECTBAM;

* 3TAJIOHHBIM ITpeTIapaTaM.

Hamnexamas nadoparopnas npaktuka (GLP) oxBateiBaeT opra-
HU3AIMOHHBIC MEPONPHUATHS U PETIIAMEHTHPYET YCIIOBHS, TPHU KOTO-
PBIX DKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS TJIAHUPYIOTCSI, BBITIOJTHSIOT-
Csl, KOPPUTUPYIOTCS, PETUCTPUPYIOTCSI, TIPEIICTABIISIOTCS B BUE OTUE-
Ta U COXPAHSIOTCS B apXHMBE.

[TpaBuna GLP npuMeHSIOT ipu IPOBEICHNN TOKIMHUYECKUX HC-
ClIeIOBaHUN O€3BPEAHOCTH TOTEHIMAIBHBIX (DapMaKoJIOTHUUECKHX,
arpOXMMHYECKHX, KOCMETHUYCCKHMX CpEICTB, IHIIEBBIX JI00ABOK,
a TaKKe MEAWIIMHCKOHN ammaparypsl, KOTOpas UMEET HEMOCPEICTBCH-
HBI KOHTAKT C TKaHSIMHU OpraHU3Ma.

BHenpeHue mpaBuia Ha OCHOBE OOIICPUHATHIX CTaHIAPTHBIX
IPOIEYP MO3BOJIAECT TMOJMYyYaTh BHICOKOKAYECTBEHHBIC, 00OCHOBAHHO
rapaHTUPOBAHHBIC [AHHBIC, KOTOPHIC B3aUMHO MPU3HAIOT APYTHE
CTpaHBbl, YTO MPEAOTBpaIIacT AyOIMpOBaHHE MCCIICIOBaHUH, 00Jerya-
eT oOMeH MHQopMaIrel, cocoOCTBYET 3alllUTe 370POBbs UeOBEKa
Y OKPYXKAIOIIEH CPEIBI.

CraHgapTh3alis OpraHU3aIlMOHHBIX MPOIIECCOB M YCIOBUH IPO-
BeJICHUsST J1a0OpPaTOPHBIX HCCIACAOBAHWM TIO3BOJIIET KOMIICTCHTHBIM
TOCy/JapCTBEHHBIM OpraHaM NPH3HABATh PE3yJIbTaThl, MOJYYCHHBIC
B pa3IMYHBIX cTpaHaX. Mcrmonp3oBanue crtanaaproB GLP npu qoxmm-
HUYCCKUX HCIBITAHUSAX TapaHTUPYET O€30MaCHOCTh MOCIETYIOIINX
KIIMHUYECKUX HCIIBITAHUHN, YTO B UTOTE CIIOCOOCTBYET OOECTIEYCHUIO
kauectBa JIC B enom.

Dran 3. KamHnueckmne nccaeAOBaHUA.
Haasexxamaa kamanyeckas npakruka GCP

Crangapt GCP («Good Clinical Practice», Hannexaias k-
Hudeckas mnpakrtuka, ['OCT P 52379-2005) — wMexayHapOHBIH
CTAaHJAPT 3THYECKMX HOPM M KadyecTBAa HAy4YHBIX HCCIICIOBAHUH,
OMUCHIBAIOMINI TIpaBuja pa3padOTKH, MPOBEACHUS, BEICHUS JIOKY-
MEHTAIlMU ¥ OTYETHOCTH 00 MCCIEIOBAHUAX, KOTOpPHIE TOapa3syme-
BAlOT y4YacTHe YeJIOBeKAa B Ka4eCTBE MCHBITYEMOTo (KIWHUYCSCKHEC
UCCIICTOBAHUA).



CoOTBETCTBUE HUCCIENOBAHUS 3TOMY CTaHJIAPTy TOBOPUT O IyO-
JIMYHOM COOJIFOJICHUM TIPaB YYaCTHUKOB HCCJICIIOBAHMS, TPABUII
1o 00ECMEeUeHNI0 MX O€30MaCHOCTH, CTPEMJICHHWS K HEHAHECEHUIO
Bpe/a, TpeOOBaHUN K JOCTOBEPHOCTH UCCIICIOBAHNUM,

Knuaudeckoe WcmbITaHWEe — 3TO JH000€ MCCIIEJIOBAHNE, TTPOBO-
IMMOE C YYacCTHEM YEeIOBEKa B KaueCTBE CyOBEKTa ISl BBISBICHUS
WM TIOJTBEPXKICHUS KIMHUYCCKHUX, (apMaKoJIoruueckux u/mimu dap-
MaKOJAMHAMHUYECKUX  3(PGPEKTOB  HCCIeayeMoro  mpoaykra(-oB),
U/VIM BBISIBJICHHMS HE)KEJIATCIIBHBIX PEaKIMi Ha MCCIIeTyeMbl(-bIe)
npoayKt(-b1), n/ Win u3ydeHus ero(nx) BcachbIBaHUS, paclpeaciieHus,
MeTaboau3Ma.

KimHnYeckre UCIBITaHus TPETHA3HAYCHBI TSI OIICHKH TepareB-
TUYECKOW WM NpoduiiakTuyecko 3(PpPeKTUBHOCTH U 0E€301aCHOCTH
JIC. Pe3ynbTaThl KJIMHUYECKUX HCIBITAHUHA TO3BOJISIFOT OMPEICIIUTH
HanOoJiee palMOHAIbHbBIE TO3UPOBKU U cxeMbl npumenenus JIC, ero
B3aUMOJICHCTBHE C JPYTUMH CPEJICTBAMH, BBISIBUTH MPEHMYIIECTBO
OJTHOTO TIpernapara rnepes APYyTHM.

Dran 4. IIpon3BOACTBO A€KAPCTBEHHBIX CPEACTB.
Haaaesxamiaa nmpon3BoAcTBeHHAA npakTuka GMP

Good Manufacturing Practices (GMP) — naiexartmas npous-
BOJICTBEHHAs MPAKTHKA — JTO €ANHAs cUcTeMa TpeOOBaHUM MO opra-
HU3AIlMd TIPOU3BOJICTBA U KOHTPOIIO KauecTBa JICKAPCTBEHHBIX
CPEJICTB OT HaJaJia ePepabOTKH CHIPhS JI0 TOTYyUCHHUS TOTOBBIX MPO-
TyKTOB, BKJIIOYas OOIMe TpeOOBaHMS K IOMEIICHHUSM, 000Opy/aoBa-
HUIO, IIEPCOHAITY | T. II.

GMP BxiroyaeT oOIIMPHBIN psj Moka3arelnel (TpedoBaHuii), KO-
TOPBIM JIOJDKHBI COOTBETCTBOBATH MPEANPHUATHS, BBITTyCcKatomue dap-
MaIeBTHYECKYIO TPOAYKIHIO. B HEM MakCHMaabHO yUTeHBI (haKTOPBHI,
OKa3bIBAOINE BIUsSHUE Ha KadecTBO JIC, a UIMEHHO: 3/IaHUS U TIOME-
IICHUS, TIEpCOHAN, 000pYyI0BaHNE, OPTaHU3alls U BEJICHUE TEXHOJIO-
THYECKOTO MpoIlecca, JOKyMEHTaIHsl, KOHTPOJIb MpoIlecca MPOU3BO/I-
CTBa, KOHTPOJIb KAYeCTBA TOTOBOTO MPOAYKTA U T. JI.

GMP MoxHO paccmaTpyBaTh Kak 4acTh KOHIICTIIIMMA OOECTICUCHUS
Ka4yeCTBa, FApaHTUPYIOIIYIO TIOCIEI0BATEIbHYIO BBIPAOOTKY M KOHTPOJIH
NIPOIYKTOB 10 CTaHJapTaM KadeCTBa, COOTBETCTBYIOIIUM HX IPHMEHE-
HUIO (110 HA3HAYCHHUIO) M TPCOOBAHMSAM PErHCTPAIMOHHOIO JIOCHE.



GMP — cucrteMa HOpM, IIpaBUJI U YKa3aHUN B OTHOIIEHUU IPO-
U3BOJICTBA JIEKAPCTBEHHBIX CPEJICTB, MEUIIMHCKUX YCTPOUCTB, U3JIe-
JAUI TUAarHOCTUYECKOTO Ha3HAYEHMS, MPOJYKTOB MUTAHMS, MULIEBBIX
100aBOK M aKTUBHBIX MHTPEAUECHTOB. B oTiinume oT mpoueaypbl KOH-
TPOJISl KauecTBa MyTEM HCCIEI0BaHUS BHIOOPOUYHBIX OOPA3IOB TAKUX
IPOIYKTOB, KOTOpasi 00eCleuynBaeT MPUTOJHOCTh K MCIOJb30BaHUIO
JWITE CaMUX 3TUX 00pasroB (M, BO3MOXKHO, MAPTHUH, U3TOTOBICHHBIX
B Onmokaiiiee Bpems), crangapt GMP oTpakaeT eaoCTHBIA MOIXO/T,
pEryJMpyeT M OLIEHMBAeT COOCTBEHHO IIapaMeTpbl IPOU3BOJICTBA
U J1a0OpaTOPHON MTPOBEPKH.

ITpaBusa GMP

[IpaBuna GMP pernamMeHTHPYIOT CJIEAYIOIIHE MOJ0KEHUS . opra-
HU3AIMOHHYIO CTPYKTYpPY HPEANpPHATHS; OO0S3aHHOCTH OTJeiIa KOH-
TPOJIS KadecTBa; KBaIu(UKAIIMIO TIEpCOHAja; XapaKTEPUCTHUKU 37a-
HUM, MTOMEIIEHUH U 000pY0BaHMS; OCOOEHHOCTH IPOBEICHHS KOH-
TPOJIT KOMIIOHEHTOB M YKYHOpPOYHBIX MaTepuajoB JIC; opraHu3aiuio
TEXHOJOTHYECKOTO IIpoIlecca; KPUTEPUU OIECHKH W HCIOIb30BaHUS
MapKHPOBOYHBIX MaTEepUAJIOB; ONIEpPaAIlUM 0 YITAKOBKE U MapKUPOBKE;
CPOKH TOJHOCTH, XpaHCHHS W OTIPY3KH; PETHCTpAIHiO, J1JabopaTop-
HBIH KOHTPOJIb (aHaIN3 (PU3UKO-XMMHUYECKHX [1apaMEeTPOB, OMpecIie-
HUE CTAOMJIBLHOCTH, XpaHEHHE CTaHJAPTHBIX 00pa3IloB, COACp)KaHUE
1a00PaTOPHBIX )KUBOTHBIX) U OTYCTHOCTD.

2. Baamaanma aHAAUTUYECKHUX METOAUK

Baaupamus (Validation) — nokymeHTanbHO oOdOpMIICHHBIC
JEeWCTBHS, JAIOIINE BBICOKYIO CTEIICHh YBEPEHHOCTH B TOM, UYTO METO-
JYKa, Tpolecc, o0opyaoBaHUE, MaTepuall, Olepalus WId CUCTeMa
COOTBETCTBYIOT 3aJIaHHBIM TPEOOBAHUSAM W MX HMCIIOJIb30BaHUE OyJIET
MIOCTOSIHHO TPUBOJIUTH K pe3yJibTaTaM, COOTBETCTBYIOIIMM 3apaHee
YCTAHOBJIEHHBIM KPUTEPUSIM NMPUEMJIEMOCTH.

OOBEKTUBHOE CBUIETEIHLCTBO, HEOOXOIUMOE IJIs BaJIMIALIAH, SIB-
JSI€TCS pe3yJIbTaTOM MCIBITAHUS WA APYTUx GOpM ONpenesieHus, Ta-
KMX KaK OCYIIECTBJIICHHUE aJIbTEPHATUBHBIX PACUETOB WJIM aHAJU3 J0-
kymeHTOB. Ha puc. 2.1 mpuBeaeHb OCHOBHBIC ATaIThl BATHAAINH.
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JIJIsl MOHMMaHUs CYITHOCTH TEPMHHA «BaJTUAAIUS» CIEAyeT CO-
OTHECTH €T0 C TIOHATUAMH «KBaTU(PUKAMI» U «BepUPUKAITHII».

TepMuH «kBaMUKALIUA», KaK MPABUIIO, MPUMEHSIETCI K 000py-
JIOBAaHUIO W TOMeIIeHusIM. VICKIIoUeHHeM SBIISIOTCS JIUIITb KOMITBIO-
TEPU3HPOBAHHBIC CUCTEMBI, JIJII KOTOPBIX HCIOJB3YIOT TEPMHUH «Ba-
auaanus». Banuaanyio nNpuMeHsIOT, Kak MPaBWiIo, K pa3jIuyHOro po-
7a TporieccaM, TaKuM KakK MpOIecChl aHalii3a, OYHUCTKH, MPOU3BO/I-
CTBa, & TAKXKE K KOMIIBIOTEPU3UPOBAHHBIM cucTeMaM (Taoir. 1).

Teneps cnegyer npuBectu Oojiee YETKHE OMPENETICHUS] MOHSATUN
KBATMJAIUS» U «BEPHPHUKALKSI», KOTOPHIC HECKOJBKO OTIMYAFOTCS
OT MPEJICTABIICHHBIX B HOPMATUBHBIX JOKYMEHTaX.

Banmmanusi — JIelicTBHS, JTOKa3bIBAIOIIUE, YTO Ipolecchl (mpo-
IeAYPhl, 000PYIO0BaHUE, CUCTEMBI) PA0OTAIOT B COOTBETCTBUHU C OXKH-
JTAQHUSAMH U TIO3BOJISIOT MOJYYUTh HYKHBIC PE3YIIbTATHI.

Bepuduxkanus — pas3oBblid NpOLECC, PU3BAHHBIN NOATBEPAUTD
3asIBJICHHBIE XapaKTEPUCTUKH CUCTEMBI TIEPET HCTIOIb30BaHUEM.

Tabnuia 1

Ipumenumocmo NOHAMUITL <BATUOAUUAY» U <KKEATUDUKAUUA»

JjeMeHT papMaeBTHYECKOr0
bap KBammupukanusa | Banupanus

NMPOU3BO/ICTBA
[IpoekTHas JOKyMEHTAIUs +
[Ipon3BOICTBEHHBIE TOMEIICHUS,
CYHUCTBHIE» MOMEIIECHHUS U 30HHI, +

CKJIQJICKHU€ TIOMENIEHUSI U AP
NuXeHepHBIE CUCTEMBI, HETOCPE/T-
CTBEHHO BJIMAIOIINE HA KAYECTBO
IPOU3BOIUMON TTPOIYKIINHU (BO3-
JIyXO0- M BOJOIOATOTOBKA M JIp.)
TeXHOJIOTUYECKOE U KOHTPOJIb-
HO-U3MEPUTEIbHOE 000pYI0BaHNE
AHaJIUTUYECKUE METOJIMKU
TeXHOJIOTMYECKHM TTPOLIECC +
BcromorarenbHbIe porecchl (mpo-
LIECChI OYMCTKUA 000PY/I0BaHNH, +
yOOPKH «UHCTHIX» MIOMEIICHHI)
KoMnbroTepU3npOBaHHBIE CUCTEMBI +

+
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[Ipu Banmmanuu HEOOXOAUMO pa3padaThiBaTh COOCTBEHHBIE Tpe-
OOBaHUs, CIUIAHUPOBATh M TPOBECTH SKCIEPUMEHTAIBHYIO padoTy
Ui ompenesieHus XapaKTepUCTHK Ipoliecca Wiu Merona (C Heibio
J0Ka3aTh COBMECTUMOCTh C TpeOoBanusimu). [lpm Bepudukamn
HEOOXOAUMO MOATBEPAMTH YK€ CYIIECTBYIOIINE XapaKTEPUCTUKU
Y TIPUHSTH PELIEHUE O TOM, MOAXOAT OHU HaM MJIU HET.

B cinydae Banmmpmanmu pazpaboTka, TpaHcdep, BOCIPOU3BOACTBO
METOJa WM Ipoliecca JEXUT Ha Hac. M Mbl onpenesnisieM HyKHbIE HAaM
napaMmeTpsbl, MPOBOJAMM MOJIyYEHUE JaHHBIX, 00pabOTKY U CpaBHUBAEM
C TeMH H3HAYAJIbHBIMU TPEOOBAHUSIMHU, KOTOPHIE Mbl YCTAHOBHJIH.
B cnyuae Bepudukanuu TpeOoBaHUs YK€ BbICTaBJICHbBI, U Mbl OIIPEJIe-
JsieM, TMPOXOJIUT JIM MPOIECC WM METOJMKA MO HUM IIyTEM HCIIbITa-
HU (mory4eHne 00bEeKTUBHBIX JJOKa3aTeIIbCTB).

Takum 00pazoM, MOHITHE «BepU(DUKAIUA» TAKXKE SBISIETCS MH-
CTPYMEHTOM M YacCThIO IIpoliecca BaIuAaluu.

Baaupaarmma meToAnk

OCHOBHbBIE IOJIOXKEHHUS 10 BAIMIALMN aHATUTHUYECKHUX METOMMK
U3JI0’KCHBI B CJICAYIOIINX JTOKYMEHTAX.

OPC.1.1.0012.15. Bannnamus aHaITATAYECKAX METOINK.

ICH Q2 (R1). PykoBOoACTBO 1O BalMIallKd aHATIUTUYCCKUX Me-
TOJMK MPOBEIACHUSA MCIBITAHMH JeKkapcTBeHHbIX cpencts (Validation
of analytical procedures: Text and Methodology).

PaccMaTpuBaroTCs MOAXOAbI K BaIMIALMKA CJICAYIOIIUX THIIOB
AHATMTHYECKUX METOJIHK:

1. McnibiTanus Ha HaeHTH(UKAIUIO (ITOIIMHHOCTD).

2. VctipiTanust ISl ONpEaeacHUsT KOJIMYECTBEHHOIO COAEPIKAHMS
npuMeceit (quantitative tests for impurities content).

3. UcnbITanus ajst onpeaesieHust MPeAeIbHOIO COMEepKaHUS IPH-
meceit B mpo0Oe (limit tests for the control impurities).

4. KommyecTBEHHBIC MCIIBITAHUSA (Ha CONEPIKaHUE WIIH aKTHBHOCTD)
(quantitative tests of the active moiety) mis onpeneiacHus aKTHBHOM Ya-
CTH MOJICKYJIbI JCHCTBYIOIIETO BEIIECTBA B UCIIBITYEMOM 00pasIie.

[Tpu BayMganuy MPOBOAUTCS OILEHKA aHAJTUTHYCCKON METOIUKHU
0 CACAYIOIHNM XapaKTEPUCTHKAM. CICHU(UIHOCTD, IIPeaesl oOHapy-
xenust (ITOM), npenen konmudecTBeHHOro onpezeneHus (ITKO), nu-
HEHHOCTh, aHAJIUTHYECKast 00J1aCTh, IPABUIBLHOCTD, IIPELIM3UNOHHOCTS,
YCTOMYUBOCTb.
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Tabnuiia 2

Baﬂudauuﬂ PaA3IUUHBIX MUNOE AHATUMUUYECKUX Memoouk

OCHOBHBIE THIIBI METOAUK

Hcrbl- ITocroponnue KonnuecTtsen-
HaumenoBanue TaHHUC IMpuMeCHu HOC COACpIKa-
XapaKTEPUCTUKHU Ha 1moa- HHUEC OCHOBHOTIO
JIVH- Komnu. | Hpenen | pejicryromero
HOCTD METO- | COACP- | p-ga, HOpMU-
AUKA | JKaHWS | pyeMmEpIX KOM-B
Crenn(uyHOCTE** Jla Ja Ja Ja
ITIOM Hert Her**** Jla Her
ITIKO Hert Jla Hert Hert
JInHEeNHOCTh Her Ja Her Ha
AHanuTtuueckas
00J1acTh
Her Ja Her Ha
(mnanazon
IPUMEHCHU)
[IpaBUIBHOCTH Hert Ila * Ila
[Tpeun3noHHOCTS!
- IOBTOPSIEMOCTD Her Ila Her Ila
- BHyTpuUJIao.
MPEUU3NOHHOCTh Hert Jla*** Hert Jla***
YCTONYUBOCTH %
Hert
(poGacTHOCTB)

* — MoXeT onpeenaThecs Mpyu HEOOXOTUMOCTH.

** — OrcyTcTBHE CIEUM(DUIHOCTH OJHOM aHATUTHYECKOM METO-
JTUKH MOXKET OBITh KOMIICHCHPOBAHO HCIIOJb30BAaHUEM JAPYTOi aHAIH-

TUYECKOU METOJINKHU.
— Ecnu onpeneneHa BOCHPOU3BOJAMMOCTD, OIPEICICHUE

***

IPOMEKYTOYHOM MPEUU3UOHHOCTH HE TpeOyeTcs.

**** _ MoxeT moTpeOoBaThCS B HEKOTOPHIX Clydasx (Hampw-
Mep, KOrza mpeaen 0OHapyKeHHUs 1 HOPMUPYEMBIN Mpesiel ColepKa-
HUSI OTIPEACIIIEMON TIPUMECH OJIN3KH).
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PaccMoTpuM ykazaHHBIE XapaKTEpPUCTUKH 00Jiee MOAPOOHO.

Cranenudununocts (specificity)

CrocoOHOCTh aHAJIMTUYECKONH METOJMKH OJHO3HAYHO OICHUBATH
OTIPEIEIIIEMOE BEILIECTBO MPH HATMYMH COMYTCTBYIOITUX KOMITOHCHTOB.

N3yuenne crienu(puIHOCTH HEOOXOIUMO OCYIIECTBIISITH B XOJIE
BaJUJAIMM WCIBITAHUNA Ha HICHTU(DUKAIMIO, TPUMECH M KOJUYe-
CTBEHHOE ompeaeieHue (Bce THIbI MeToauK). IIporemypsl moarBep-
KIACHUS CIEM(PUIHOCTH 3aBUCSAT OT IEJICBOTO HA3HAYCHUS aHAJUTH-
YEeCKOU METOINKHU.

JlokazaTenbCTBO  CHEMU(PUIHOCTH BATHANPYEMOH METOIUKH
OOBIYHO OCHOBBIBAETCSI Ha PACCMOTPECHHH TOJIYYEHHBIX C €€ HCIOJb-
30BaHHEM JIaHHBIX aHAJIM3a MOJIEIBHBIX CMECeH M3BECTHOTO COCTaBa.
CrienupUIHOCTh BaJUIUPYEMOM METOIUKH MOXET OBITh JOKazaHa
TaKX€ COOTBETCTBYIOMIEH CTAaTUCTHYECKOW 0OpabOTKON Pe3yabTaToB
aHAJIM30B peabHBIX OOBEKTOB, BHIMIOJHEHHBIX C €€ HMCIIOJIh30BAHUEM,
H, TapajuIeNIbHO, C UCITOIb30BAaHUEM JIPYTOM, 3aBEIOMO CIIeM(pUIHON
MeTo UK (criennpUIHOCTh KOTOPO# JI0OKa3aHa).

CrenupUIHOCTh NJIs1 Pa3IMYHBIX BUJOB HCIBITAHWUN O3HAYaeT
CJIeTyIOIIIee.

1. [Ipy McnbITAHUM HA WICHTH(PUKANUIO — TIOJTBEPKICHUE
TOTO, YTO METOJIUKA MO3BOJISIET UICHTU(PUIIUPOBATH UMEHHO OIpe/ie-
JsieMO€ BEIEeCTBO.

2. [Ipy McnbITAHUM HA MPUMECH — TOATBEPKACHUE TOTO, YTO
METOJIUKA TO3BOJIACT MPABWJIBHO pPACIO3HATH MPUMECH B oOpaslie
(HarmpuMep, UCIBITAHWE Ha POJICTBCHHBIC COCIUHEHUS, TSDKEIbIC Me-
TaJIJIbI, COJICPIKAHNE OCTATOYHBIX PACTBOPHUTEIICH H T. II.).

3. [Ipn KoJIMYEeCTBEHHBIX HCTIBITAHUSIX — TIOJITBEPKIACHHUE TO-
ro, 4TO METOAMKA IO3BOJIIET YCTAHOBUTHh COJCPKAHUE WIIM AKTHB-
HOCTh UMEHHO OTIPENIECIIIEMOro BElIecTBa B 00pasIie.

[Tpumepsl TECTOB Ha CICITM(PUIHOCTB.

1. KauecTBeHHbIC peakiuu (HE BCETJIa BBHICOKAs CIEU(DUIHOCTD,
9acTo TPeOyeTCs JOMOJHUTEIIBHOE MOATBEPIKIACHHE).

2. Onpenenienne (PU3UKO-XUMUICCKUX KOHCTAHT (B OCHOBHOM
U1 cyOCTaHIIMI): TeMIlepaTypa IUIaBJICHUsS, MMOKa3aTeNlb MPEIOMIIe-
HUS, TeMmIepatypa kurnenus (s pactBopuTteneii), pH pactsopa, Te-
CThI Ha PAaCTBOPUMOCTD U T. .
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3. OU3UKO-XUMUYECKUE METOIbI. HNK-cniekTpockomnus,
Y®-cnekrpockonus (MACHTHYHOCTh CIEKTPOB, UACHTHYHOCTh MAaK-
cumyMoB), BOXX (Bpems yaep:KuBaHHS, CUTHAJIBHBIC OTHOILICHHUS,
COOTBETCTBHUE CIIEKTPAIbHBIX XapaKTCPUCTHK) U T. .

ITpeaea o6HapykeHmA meToankH (limit of detection)

HauMeHbliee KoauM4ecTBO (KOHIIEHTpAIUsA) OINPEACIIIEeMOro Be-
mecTBa B o0pasile, KOTOpOe MOXKET OBbITh OOHAPYXKEHO (MU MpUOITH-
’KEHHO OIIEHEHO) C MCITOJIb30BAaHUEM BATUAUPYEMON METOTUKH.

Bo03MOKHBI paznudHbIe TIOIX0/IbI K ONPEICTICHUIO TIpeiesia oOHa-
PY)KEHHS B 3aBHCHMOCTH OT TOTO, SIBIIIETCS METOJMKAa WHCTPYMECH-
TAIBHOU WJIM HEUHCTPYMEHTAIBbHON. BBIIEISAIOT BU3YAIbHYIO OLICHKY,
OIICHKY 0 COOTHOIIICHUIO CHUTHAI/TITyM», TI0 CTaHIapTHOMY OTKJIO-
HEHUIO CHTHAJIa ¥ HAKJIOHY KaJIMOPOBOYHON KPUBOM, 1O CTaHJIapTHO-
MY OTKJIOHEHHIO KaJTHOPOBOYHOTO PacTBOPA.

BusyanbHasi OlleHKa MOXET UCIOJIb30BaThCSl KaK Il HEUHCTPY-
MEHTAJIbHBIX, TaK M JIJI1 HHCTPYMEHTaIbHBIX MeToauK. [Ipenen oOHa-
PY>KEHHSI yCTaHABIIMBAETCS MTyTEM aHaju3a Mpo0 C M3BECTHBIMU KOH-
IIEHTPAIMSIMHU OTIPEEIISIEMOT0 BEIIECTBA M OINPEACIICHUS €r0 MHHH-
MaJILHOTO COJEp KaHus, IIPH KOTOPOM OHO JOCTOBEPHO OOHApYKHBa-
eTcs (MOJIOKUTETBHBIA KOHTPOJIB).

[Tomxoq TO COOTHOMICHUIO «CHTHAIN/IIyM» TPHUMEHHM TOJBKO
K aHAJTUTUYECKUM METOJMKaM, JIJI1 KOTOPBIX HaOIroaeTcs ymM 0az3o-
BOM JmHUU. OmnpejelieHne OTHOIICHUS «CUTHAJ/IIyM» MPOBOIUTCS
METOJIOM CpaBHEHHUsS CUTHAJIOB, MOJIYYEHHBIX OT P00 C W3BECTHBHIMU
HU3KUMH KOHIICHTPAIUSMH, C CUTHAJIAMH, MOJYyYCHHBIMH OT XO0JIO-
CTBIX MPO00, U YCTAHOBJICHUS] MUHUMAJILHOW KOHIICHTpAIUH, TIPH KO-
TOPOH OIpeAeseMOoe BEIIECTBO MOXKET OBITh JOCTOBEPHO OOHApYKe-
HO. JIy1s o1leHKH mpesena oOHApYKeHHS MPUEeMIIEMOM CUUTAeTCs Be-
JMYHMHA OTHOMIEHUS «curHan/urym» ot 3:1 mo 2:1.

[Tpu onenke ITOM (LOD) mo HakioHy KaauOpOBOYHOW KPHBOU
npuMeHseTcs cienyromas popmyia (1):

S
LOD:3.3*FV (1)

Sy — cTaHmapTHOE OTKIOHEHHE AHAIUTUYECKOTro CUrHana (am-
IUTATY 14, TUTOIIAIb U T. 1.);
b — TaHTeHC yIIIa HaKJIOHA KaJTuOPOBOYHON KPHUBOM.
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Onenka [TOM MoxkeT mpOBOAUTHCS U MO CTAaHIAPTHOMY OTKJIO-
HEHUIO XOJIOCTOW MpoOsL. [Ipm sToM m3MepsieTcss BeTMdrHa aHAIATH-
YECKOTO CHUTHaJIa ISl JOCTATOYHOTO KOJUYECTBA XOJOCTHIX MPOO
Y PaCCUUTBHIBACTCS CTAaHIAPTHOE OTKIOHEHHUE (2) X 3HaueHui (S):

i(Yi _V)2 2
5=V = E @

2 :
S® — BBIOOpOYHAs quUCIiepCHs;
N — 1 — 4ucio cTereHer CBOOOII;

Y — AeHUCTBUTEIBbHOE 3HAUCHHUE CUTHAIA.

[Tpu ouenke IIOM no cTtaHgapTHOMY OTKJIOHEHUIO KaJIMOpPOBOY-
HOTO pacTBOpa CJEAYeT MPOBECTH aHAJIU3 OJHOTO U TOTO K€ CTaH-
naptHoro pactBopa 8—20 pa3. KoHueHtpaius craHgapTHOTO pacTBOpa
JOJKHA COOTBETCTBOBATh CHUTHATY, KOTOphIM mpumepHo B 5—20 pa3
Ooubllie ypoBHS myma (JIydrine OpaTh KOHIICHTPAIIMH B OOJIBIIYIO CTO-
POHY, HEXKEJIM B MCHBIIYIO), WM CaMOW MaJICHBKOW KOHIICHTPAIIUH
KaJIMOpOBOYHOIr0 pacTBopa. Ha ocHOBE 1oIy4eHHOM BBIOOPKH BBIYHC-
JIeTCs CTAaHAApPTHOE OTKIOHEHHE curHana (Sy).

IIpeaeAs KOATYECTBEHHOTI'O OIIPEAECACHUA
(limit of quantification)

HaumensbIiee KOJTUYECTBO BEIIECTBA B 00pasiie, KOTOPOE MOKHO
KOJINYECTBEHHO OMPEJEINUTh C COOTBETCTBYIONMIEH MPEIN3UOHHOCTHIO
Y TIPABWIBHOCTBIO.

[Ipenen KOMMYECTBEHHOTO OMNpEEICHUs SIBISETCS HEOOXOAUMOM
BUIMJAMOHHONW  XAPAKTEPUCTHUKOW  METOJIUK,  HMCIOJIb3yEMbIX
JUISL OTIPEIEIICHUSI HU3KHUX COJIEp>KaHUM BEIIECTB B 00pasile, B YaCTHO-
CTH JJIA OIpPEACICHUS MpPUMECeH /WM TPOAYKTOB Jerpajialliu.
[Tpu onenke [TIKO mcnonb3yroTces Te ke noaxoasl, uto u miist [IOM.

[Ipu BU3yaJIbHOUM OIIEHKE MPOBOJSIT UCIBITAHUSI 00OPa3IOB C pas-
JMYHBIMM M3BECTHBIMHM KOJIMYeCTBAMH (KOHIICHTPAIWSIMH) aHaJIU3HU-
pPYEMOro BEIIECTBA W YCTAHABIMBAIOT MHWHHUMAJbHOE 3HAYEHUE,
IIPU KOTOPOM PE3YJbTAT aHAIN3a MOKET OBITh OIIEHEH BU3YaJIbHO
¢ TpeOyeMoi MPaBUJILHOCTHIO U MTPEIU3UOHHOCTHIO.

Jiis onenku [TKO mo COOTHOMIEHUIO «CHTHAI/IIyM» IpUEMIIC-
MOU cuuTaeTcs BennunHa otHomeHus 10:1.

16



ITpu onenke ITKO (LOQ) mo HakiIoHY KaJIuOPOBOYHOM KPHUBOU
IpuUMeHseTcs cienyromas popmyia (3):

S
LOQ = 10*Fy (3)

AwnnertHOCTE MeTOAUKH (linearity)

[Ipu Bammanuyu METOJIUKH €€ JTUHEHMHOCTh B aHAIMTHICCKON 00-
JACTU TPOBEPSIOT IKCIECPUMEHTAIBHO H3MEPEHHEM AHAIUTHYCCKHUX
CUTHAJIOB /IS HE MEHEE UYeM 5 mpod ¢ pa3juYHbIMH KOJHUYeCTBAMHU
WINM KOHIEHTPAIMAMM OIpezeseMoro BemectBa (ecimu  mpod
MEHBIIIE, TO TAKOH MOAXO0/ JOKEH OBITh 000CHOBAH).

B OOnbIIMHCTBE CITy4acB HCIIOIB3YIOT JIMHCHHBIC 3aBHCHMOCTH,
oTBevaromme ycrnoBuio Ryy > 0.99 (Ryxy — xoaddunment koppemsimm
[Tupcona), ¥ TOJIBKO MPH aHAJIM3E CICAOBBIX KOJHMYECTB JOIYCKACTCS
paccMaTpuBaTh JIMHEHHBIC 3aBUCUMOCTH, JIJIs1 KOTOPBhIX Ry > 0.90.

[To momy4eHHBIM JaHHBIM CTPOST TpadUK 3aBUCUMOCTH CHUTHaja
OT KOHIICHTpAIlUM WX OT KOJMYECTBA OMPEACIISIEMOr0 KOMIIOHEHTA
Y BU3yaJIbHO OILICHHBAIOT €r0 JIMHCHHOCTD (IIPHKHUIOYHOE CYXKICHUE).
Ecnau nuHeliHas 3aBHCMMOCTHh HaOJIOAaeTCs, TO pe3yJbTaThl 00paba-
THIBAIOT TMOJXOJSAIIUM CTaTUCTUUYECKUM METOJO0M, HaIlpUMeEp METO-
JIOM HaMMEHBIIIMX KBaJAPaTOB.

AHaAuTHUYECKAsA 00AACTH METOAUKH (range)

NuTepBam MeXQy BEpXHUM W HUKHUM 3HAYCHUEM aHaJIUTHYe-
CKHMX XapaKTEPUCTHK OIMPEACISIEMOTO KOMIIOHEHTA B 00bEKTE aHan3a
(ero KoJMYeCTBA, KOHIICHTPAIIUH, aKTUBHOCTH H T. I1.). B 3TOM HHTEp-
Bajie pe3yJIbTAaThl, MOJy4YaeMble C HCIOJB30BAHUEM BaIUIUPYEMOM
METOAMKH, JOJDKHBI HMETh MpPUEMJIEMbId ypOBEHb MPABUILHOCTH
U TIPEIM3UOHHOCTU. Jlnana3oH NpUMEHEHUs METOAUKHA 3aBUCHUT OT €€
Ha3HAYCHUS U ONPEACIIICTCS IPU U3YUCHUN JTUHEHHOCTH.

MuHUMaTBHO TOMTyCTUMBIE AUANa30HbI TPUMEHEHUS METO/IHK:

1. JInsi KONMMYECTBEHHOTO ONPEACIICHUS aKTHUBHOM CyOCTaHIIUU
WM TOTOBOTO JIEKAPCTBEHHOI'0 mpemnapara: kak mnpaswmio, oT 80 %
10 120 % oT HOMHUHAJIBHOTO COACPIKAHUS.

2. Ins ognopomroctu mo3upoBanus. oT /0% mgo 130 % ot Ho-
MUHAJIBHOTO COJICpKaHMs, €CIIU JIJI1 UCIBITaHUs He TpeldyeTrcs Ooliee
IIUPOKUN HHTEpPBaj, OOYCJIOBJICHHBIA CBONCTBAMU JIEKAPCTBEHHOU
¢dopmbl (HanpuMep, T03UPOBAHHBIC HHTAIATOPHI).
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3. lns wucnbitanuii Ha pactBopeHue. * 20 % (aOCOMIOTHBIX)
OT HOPMHUPYEMOM BEJIMYMUHBI BBICBOOOXIeHUs. Hampumep, ecnu
IIPU KOHTPOJIE BBICBOOOXIEHUS MPOJIOHTHPOBAHHBIX JIEKAPCTBEHHBIX
npenapaToB HOpPMHUpyeMasi BEJIMYMHA BBICBOOOXKICHHUS COCTaBIISICT
ot 20 % 3a nepssIii yac u 10 90 % 3a 24 4, To AMANIA30H TPUMEHCHMUS
nospkeH 01Tk 0T 0 % 10 110 % oT HOMHHATBHOTO COJIEPIKAHUS.

4. JIna omnpenesieHUs TpUMEcEd: OT KOHIIEHTpalMHM, B KOTOPOM
npuMech 00bdHO oOHapyxwuBaeTcs (vwm ot [1KO), mo 120 % ot Hop-
MHUPYEMOTO COACPKAHMUS.

ITpaBuabHOCTE (trueness)

[IpaBUIBHOCTh METOJMKH XapaKTEepPHU3yeTCsl OTKIOHEHHEM Cpej-
HEro pe3yJibTaTa OINpEeICICHUH, BBITIOJIHEHHBIX C €€ UCI0JIh30BaHUEM,
OT 3HAYCHMS, MPUHUMAEMOTO 3a UCTUHHOE. Banuaupyemas MeToauKa
MPU3HASTCS MPABUILHOM, €CJIM 3HAYCHUs, MIPUHUMAEeMble 32 MCTHUH-
HbIE, JISKAT BHYTPHU JIOBEPUTEIBHBIX MHTEPBAJIOB COOTBETCTBYIOIIMX
CPEOHUX PEe3yJbTATOB AHAJIM30B, MOJYYEHHBIX SKCIIEPUMEHTAIBHO
o JaHHOM MeToauke. [IpaBUIBHOCTH MOMKHA OBITH YCTaHOBJICHA
JUISl BCETO JIMana3oHa MPUMEHCHUST aHATMTHYECKON METOIUKH.

JI1s1 OLICHKHM MPAaBUIBHOCTH METOJMK KOJWYECTBEHHOI'O OIpesie-
JICHUSI TPUMEHHUMBI CICAYIOIINE TTOIXOIbI.

1. AHanu3 ¢ KMCHOJIb30BAHUEM BAUIUPYEMOM METOJIWKH CTAH-
JApPTHBIX 00Pa3l0B WM MOJAEJbHBIX cMeceil C U3BECTHBIM COEp-
KaHueM (KOHIICHTpALHe) OnpeeieMOro BEIeCcTRa.

2. CpaBHeHHe pPE3yJbTaTOB, MOJYYEHHBIX C HCIOJIH30BaHUEM
BAIMINPYEMOM METOAWKH M 00pPa3moBOii MeTOAMKHU, NMPAaBUIHLHOCTD
KOTOPOM paHEee YCTAHOBJICHA.

3. Ucmonp3oBanue MeTOAa CTAHAAPTHOW M00aBKH (BHEceHUE
B 00pasell M3BECTHOI0 KOJIMUECTBA MIIM KOHIIEHTPAIIUN BEIIECTBA).

4. PaccMoTpeHHE Pe3yJIbTaTOB U3YUYCHHS JTUHEHHOCTH BallUIUPY-
MO MCTOJIMKH. €CJIM CBOOOMAHBINH 4jieH (MHTepcenT) B JHHEWHOI
MO/IeJIH AaNNMPOKCUMAINUN CTATHCTUYECKH TOCTOBEPHO He OTJIMYa-
€TCsl OT HYJsl, TO UCNOJIb30BAHHE TAKOH METOJAMKHU J1aeT pe3yJib-
TaThl, CBOOOIHLIE OT CHCTEMATHYECKOH OIINOKH.

[IpaBMIIBHOCTH OLICHUBAIOT HE MEHEE YeM JIJIs JIEBSITH ONpe IeICHUIM
JUTSL TPEX Pa3IMYHBIX KOHIIEHTPAIMi, OXBaTHIBAIOIINX BECh JHMAMAa30H
MPUMEHEHHs, T.e. TPM KOHUEHTPAIMU U TPH MOBTOPA IS KaXKIOM
KOHIICHTPAIUH, P STOM JIOJDKHBI IIPOBOJIUTHLCS BCE CTAIUH METOIUKH.
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IIpenusuonnocts (precision)

Crenenb OM30CTH JIPYT K APYTY HE3aBUCUMBIX PE3YyJIbTaTOB H3Me-
PEHUI, TMOJIyYEHHBIX B KOHKPETHBIX PErJIAMEHTHUPOBAHHBIX YCIIOBHSIX
(cTemeHb paccenBaHUs PE3yJILTATOB OTHOCUTEIILHO CPEAHETO 3HAUCHUS).

BrinenstoT: moBTOPSIEMOCTh, MPOMEXYTOUHYIO MPEIU3MOHHOCTD
Y BOCIIPOU3BOJIUMOCTb.

IMoBTOpsieMoOCTh (CXOAUMOCTH) — XapaKTEPUCTHKA PEIIH3UOH-
HOCTH B YCJIOBUSIX MUHUMAJIBHOTO BapbUPOBAHUS BIUSIOMMX (PaKTO-
poB BHyTpH jaboparopuu (TOT jxe oOpasel, TOT K& orepaTop, TO Ke
00OpyIOBaHUE M PEAKTHBBI, KOPOTKUH IPOMEKYTOK BPEMECHH).

Bocnpou3BoauMoOCTh — XapaKTEPUCTUKA MPEIU3UOHHOCTH, HC-
noJib3yeMas il XapaKTepUCTUKU PACCESHUS PEe3yJIbTaTOB B YCIOBUSAX
MEXI1ab0paTOPHOro IKCIepuMeHTa (TOT ke oOpasell, pa3HbIe oIepa-
TOpBI, pa3HOe 00OpPYJOBaHWE M peakTHBbI). [loBTOpsieMOCTh M BOC-
MPOU3BOIUMOCTD SIBJISIIOTCS KPAMHUMH CJIyYasiMU NMPEeU3MOHHOCTH
¥ OTBEYAIOT MUHUMAJILHOW Y MaKCHUMAJIbHOW BapHaTUBHOCTH YCIOBUH
HKCTIEPUMEHTA.

Takxe BBIICTSAIOT BHYTPUJIA00PATOPHYIO0 BOCIPOU3BOANMOCTD
(MPOMEXKYTOUHYIO IPEIM3NOHHOCTD, BHYTPHIA00PATOPHYIO TPEIIH3H-
OHHOCTB).

[IpomexxyTouHas MPEU3UOHHOCTh MOJPA3yMEBAET BBHIMOJHEHUE
CEepUM aHAJIM30B OJHOTO M TOTO e oOpasiia, B OJHOU JabopaTopuu
IIPU BapHallMu Pa3IMYHbIX (DAKTOPOB: pPa3HOE BpEeMs aHAIN3a, pa3HbIC
OIIEePaTOPHI, Pa3HbIC NMAPTUN PEAKTHUBOB OJHOIO M TOTO YK€ BEIECTBA,
pa3Hble IPUOOPHI U T. 1.

Pe3ynbTaThl OIEHKM METOAMKH aHajdu3a Mo KaKJIOMY U3 BapHuaH-
TOB TMPEUU3UOHHOCTH OOBIYHO XapaKTEepPU3YIOTCS COOTBETCTBYIOIIUM
3HAYCHHEM BeJIMYMHBI CTAHJIAPTHOIO OTKJIOHEHMS pe3yJbTaTa oT-
AeJBLHOTO0 onpeaeJeHus.

OOBIUHO TIpU pa3pabdOTKE OPUTHMHAIBHOW METOJIUKHU ONPEACIIAeT-
Csl TIOBTOPSAEMOCTh (CXOJIMMOCTH) PE3yIbTaTOB, MOJYYaeMBbIX C €€ HC-
noJyib30BaHueM. [Ipyn HEOOXO0AMMOCTH BKIIIOUEHHUS pa3pabOTaHHOU Me-
TOJAWKA B HOPMATUBHYIO TOKYMEHTAIUIO JOMOJHUTEIBHO OIpees-
eTCsA e¢ BHyTpuiaaOopatopHas (IIPOMEKYTOYHAs) MPEHU3HOHHOCTD.
MexnabopaTopHast MPEHU3UOHHOCTh (BOCIIPOM3BOAMMOCTh) METOJIU-
KM OIICHUBAETCS MPU MPEANOIaraéMoOM €€ BKJIIOUEHHH B MPOEKT 00-
el (apMakoneitHoN CTaTbU WM B HOPMATHBHYIO JIOKYMEHTAIIUIO
Ha (hapMaKomeiHbIe CTaHAaApPTHBIE 00PA3IIbI.
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YcroitunBocTh (tobustness)

CrocoOHOCTh COXpaHSATh HAWJICHHBIC JUISI HEE B ONTHUMATbHBIX
(HOMHHAIILHBIX) YCIIOBUSAX XapaKTCPUCTUKHU, MPUBEICHHBIC B TaOJIH-
11e, IPY BEPOSTHBIX HEOOJBIINX OTKIOHEHHUAX OT 3TUX YCJIOBHH MpO-
BEJICHUSI aHAJTH3A.

Y CTOMUMBOCTh TOJDKHA M3Y4YaThCs TOJIBKO B TE€X CIydasx, KOrja
BaJIMMpyeMasi METOJMKAa OCHOBaHA Ha HCIOJb30BAaHUU 0CO00 UYB-
CTBUTEIBHBIX K BHEIIHUM YCJIOBHSM METOJOB aHajIW3a, TaKUX Kak
pasnuunbie BuIbI xpomaTtorpaduu (BOXKX, BOKD, I'X) u dyHKIHO-
HaJIbHOTO aHanu3a. [Ipu HEOOXOAMMOCTH OIlEHKA YCTOWYHMBOCTH Me-
TOJMKHU TIPOBOJIUTCS HA CTaaAuM ee pa3padboTku. Eciu BeposiTHa HEBHI-
COKasi YCTOWYMBOCTb METOJMKH, TPOBEpKA €€ MPUTOJHOCTH OCY-
IICCTBIISCTCS B 00s3aTEILHOM MOPSIKE HEMOCPEICTBEHHO B IIPOIIecCe
MPaKTUYECKOTO UCIIOJIH30BaHMUS.

[IpuMepsl THTUYHBIX U3MEHEHUN:

1. CTaOuIbHOCTh PACTBOPOB, HMCIOJB3YEMBIX B AHATMTHYECKUX
METOINKAX.

2. Bpems skcTparupoBaHusi.

st BOXX:

1. U3menenue pH moaBukHOM (ha3bl.

2. I3MeHeHue coctaBa U CHIIBI IMMOJIBHKHOMN (Da3bl.

3. Pa3uble ko0oHKY (pa3HbIe CEPUU U TIOCTABIIUKH).

4. Temneparypa.

5. CKOpOCTh MOTOKA U T. 1.

Jls razoBoit Xpomarorpaduu:

1. PaznuuHblie KOJOHKY (pa3HbIe CEPHH W TIOCTABITUKH).

2. TemmnepaTypa TepMocCTaTa.

3. CKopOCTh ra3za-HOCUTEIIS | T. 1.

B psine ciyuaeB a1t METOAMK, CUCTEMBI I TIpoliecca TpedyeTcs
IIPOBOJUThL IMOBTOPHYIO Banupaiuio (peBanupaiuio). PeBaammanms
MOXKET OBITh HEOOXOAMMa B CIICAYIONIUX Ciaydasx (Mpyu 3TOM HMH
HE OIpaHUYMBACTCS):

* I3MEHEHHUE CXEMBI CHHTE3a (papMalleBTUUECKON CyOCTaHITUH;

* I3MEHEHHUE COCTaBa JIEKapCTBEHHOTO Mpemnapara,

* UI3MEHEHHUE aHATUTUYECKON METOIUKH.

[ToBTOpHAs BanMaalvs HE MPOBOIUTCS, €CJIHM TMPOU3BOAUTEIICM
MPEJICTaBIICHO COOTBETCTBYIOIIEe O0OOCHOBaHHE. OObEM IMOBTOPHOM
BaJIMJIAIIMN 3aBUCHUT OT XapaKTepa BHECEHHBIX U3MEHEHUM.
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AABOPATOPHDBIE PABOTDBI

AaboparopHaz pabora 1

1.1. MaerTndpnranusa apoMaTnieCKUX KApOOHOBBIX KHUCAOT
IIPU HOMOIIY KAYECTBEHHBIX PEeAKIINU

eab padoOThI: YyCTAHOBUTH IPUCYTCTBHE aPOMATHYECKOM Kap-
OOHOBOM KHCJIOTHI B HCIIBITYEMOM PacTBOPE.

PeakTuBbI. pactBopsl OcH30MHONW (C = 500 Mmr/n), 4-ruapokcu-
oenzorinoi (C = 500 mr/n), canummnoroii (C = 500 mr/in) kucmor, pac-
tBOop xyopuaa xkeinesa(lll) 6-somgnoro (FeCl;*6H,0; ¢ = 1 r/n), rua-
pookuck Hatpus (NaOH; o = 15 %).

OO0opynoBaHue: TUIETKH, MUIET-103aTOPbI, TPOOUPKH, IITATUB
IUTsl IPOOMPOK, My3bIpbKU 00beMOM 10 MiI, TEpPMOMETPBI, TEPMOCTOM-
KHE XMMUYECKHE CTaKaHbl, 0IOKCHI, MepHBIe KoObl Ha 100 mu, Boms-
Has 0aHs, PJIEKTPOIUIUTKA, IITATEIH, aHATUTHICCKHUE BECHI.

Xoa padoThI
IIpuroroBJjieHHe PAacCTBOPOB apoMaTHUecKHX KHca0T 500 mr/i

JlucTUIIMpoOBaHHAs BOAA MPEABAPUTEIBHO MTOJOTPEBACTCS IO KU-
nenusi. Ha ananmutumyeckux Becax B3pemmuBatoT 100 mr apomaruue-
CKOM KHCJIOTBL. HaBeCKy KOJUYECTBEHHO MEPEHOCSIT B MEPHYIO KOJIOY
BMecTuMOCThI0 200 M1 cHavana nmpu oMoty 5 mut JIM®A u 0.25 mn
NaOH (o = 15 %), a 3areM mpu MOMOIIY TOPSYEH JUCTHIUTHPOBAHHON
Bozbl (t = 70-90 °C). PacTBOp 10 METKM He J0BOIAT. IIpu HeoOXo0au-
MOCTH PacTBOP MOKHO HarpeTh JO PACTBOPEHHUS OCaJIKa Ha BOJSHOU
OaHe WM B TOKE ropsiueid BOJOIMPOBOJHOW BOAbI. PacTBop mOBOIAT
JI0O METKU JUCTUJUIMPOBAHHOW BOJOM, MEPE] 3TUM PACTBOP OXJIAXKIA-
I0T 10 KOMHATHOW TEMIEPATYpHI.

IIpurorosiieHue pacTBopa
skesie3a (111) 6-BogHoro xjaopucroro 1 r/i

Ha amamntmueckux Becax B3BemmBaror 100 mr FeCl;*6H-,0.
HaBecky KoJIM4eCTBEHHO NIEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO
100 M1 mpu TOMOIITY TUCTUIUTUPOBAHHOM BOABI. OOBEM 10 METKH JI0-
BOJAT IUCTUUIMPOBAHHOM BOJOM.
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IIpuroroBJ/jieHHe pacTBOpa CPaBHEHUS

B mycTyto mpoOupKy WIH ITy3bIpeK MOCIeI0BATSIIEHO IPUITUBAIOT
3 MJI IMCTHJLIMPOBAHHOM BOABI, a 3aTeM 3 mul pactBopa FeCl;*6H,0
(c =1 r/n). IToay4yeHHBIN pacTBOP MEPEMEITUBAIOT.

Omnpenesnenne apoMaTHYECKUX KHCJIOT

B kaxxayro u3 Tpex nmpoOupok (M My3bIphKOB) BHOCST IOCIIEIO-
BarenbHO 3 Mi1 pactBopa FeCl;*6H,0 (¢ = 1 r/m) u 3 M apomartuue-
CKOM KHUCIOTHI, I[loslydeHHbIE pacTBOpHI IEpEMEMMBAIOT. B cirydae
MIPO3pPayHOIo pacTBOpa K HEMY J00ABISIOT elie 3 MJI paHee BHOCUMOM
apOMAaTHYECKON KHUCIOTHI WIM XKAYT o—/ MUHYT. HaOmronmaroT 3a u3-
MEHEHHEM OKpacku pacTBOpoB. Ompeaenstor, B Kakoil mpoOupke
HaxoAuTcsa OeH3oitHasl, 4-TUAPOKCUOCH30MHAS U CAIUITUIIOBAs KUCTIO-
Tol. [Ipu odopmiiennn paboThl HEOOXOIUMO OOBIACHUTH MPOTEKAHUE
COOTBETCTBYIOIIUX PEAKIIUNA, HAPUCOBATH CXEMbI IIPEBPAILICHUN.

KonTpoabHBIE BOIIPOCEHI

1. s gero mpoBoautcs noo6asienne JIMDA? [louemy JIM®DA
HYKHO BHOCHUThH BHaJaJe?

2. B xakux ciaydasix ObUI0 OTMEUEHO BHU3yaJIbHOE MPOTEKAHUE pe-
akruii? YUTo 3a peakiiuu Bbl HAOIIOAN B X0JI€ PAOOTHI?

3. Uto sBNISIETCA TUTAHIOM U KOMILIEKCOOOpa3oBaTesieM IpH Mpo-
TeKaHWUHW PEaKIMil C apOMaTHIYECKUMU KapOOHOBBIMU KHUCIIOTAMM?

4. Tlouemy 4-TuapokcHOCH30MHAsA KHCIOTa HE o0pa3yeT KoM-
MJIEKCHOE COEIMHEHUE TOTO K€ MJIU CXOKETO IBETa, YTO U CAIHUIIIIIO-
Basi KUCJIOTA?

5. Uto Takoe MOHOJICHTATHBIC U MOJUJEHTAaTHbIE JIUraHbl? [Ipu-
BEJIUTE MPUMEPHI JINTAHJIOB U COCIUHEHUM.

6. Uto Takoe xenaTsi?

7. J171s1 4ero HyKE€H OTPHUIIATEeIbHBIA KOHTPOJIb?

8. Ilokaxkxute KOMILJIEKCOOOpa3oBaTellb, JIUTAHJ, BHEIIHIOKO
¥ BHYTPEHHIOIO C(epbl; Ha30BUTE KOOPAMHAIMOHHOE YHCIIO yKa3aH-
HBIX MPEToaBaTesieM KOMIUIEKCHBIX COCTUHEHU,

1.2. IToayuenne pacrBopa Aroroas

Ileab pa6oThl: moIyYuTh pactBop Jlroromns (BogopacTBOPUMBIi
mon).
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PeaktuBbl: momun kamusa (KI, cyx.), #om KpucTaLIMYeCKUH
(I, cyx.).

OO6opyaoBaHue:. BeChHl, IMATENIH, MUIETKH, MPOOUPKH, IITATHUB
IUTs1 IPOOUPOK, My3bIpbkH 00beMoM 10 mit.

XoA paboTsl

B nBe npoOupKu WM B My3bIPbKHU BHOCST MO MaJI€HbKOMY KpUCTAaJI-
ny hoxaa. 3areM npuiauBaroT o—10 M qUCTUIUTMPOBaHHOM BOABL. B oy
13 MPOOMPOK BHECTH HA KOHUMKE LITATENA HOAU Kainsd. OTMETUTh MO-
Ty4eHHble u3MeHeHUs. OOBSICHUTD CYTh ITPOBEACHHBIX ONEPALHL.

KonTpoabHBIE BOIIPOCEHI

1. [ToueMy HOJ IIJIOXO pacTBOPSAETCS B BOJIE?

2. UTo mpoOUCXOaUT, KOTJa K BOJHOMY PacTBOPY Moaa J00aBIsSIOT
AOINI Kaug?

3. B xakux cdepax npuMeHseTCsS BOIOPACTBOPUMBIH i01?

AaboparopHas pabora 2

2.1. OGHapy>keHHne CAAUITMAOBOU KHCAOTHI B ACITUPHUHE

Ieap paGoThl: yCTAHOBUTH HATHYNE WU OTCYTCTBUE CATHITHIIO-
BOU KHCJIOTHI B (hapMaIieBTUUECKOM Tpernapare «ACIUPUH.

PeakTUBBI. TaOJIETKH «ACIUPUHY», CATUIIIIOBAs KUCIOTa (CyX.),
pactBop xsopuaa xkene3a(lll) 6-sogroro (FeCl;*6H,0; ¢ =2.5 r/n),
JIM®A, a1ieToH.

Oo6opynoBanue: dapdopoBas (HiIu araToBas) CTyIKa M IECTHK,
NUTETKH, TUTIET-103aTOPBI, MPOOUPKH, TIMATEIH, My3bIPHKH 00HEMOM
10 My, BopoHKH, GUIBTpOBANIbHAS OyMara, BEChl aHATUTUUECKUE.

Xoa padoThI
Brbije/ieHHe OCHOBHOI'O BelIeCTBA M3 aCMIUPUHA

bepyT nBe TabneTKM aneTUICATUIMIOBON KUCIOTHI U TPU ITOMO-
M MECTUKA pa3MalibIBalOT aCUPUH B MEIKUN mopomiok. OTouparot
0.1 r aciupuHa B MEHUIIWITMHOBBIM ITy3BIPEK FUIM MPOOMPKY M pac-
TBOpstOT B 4 i1 JIMDA wunu aneroHa, mpoBOJAT MEPEMEIIMBAHUE
CYCHICH3MH B T€YCHHUE MUHUMYM [ MHUHYT, a 3aTeM (UILTPYIOT B YH-
CTBIN TICHUITWJUTMHOBBIA MY3bIPEK, MPOOHUPKY HIIM MHYIO €MKOCTh HE-
OOJIBIIIOTO pazMepa uepe3 GUIbTPOBATLHYIO OyMary.
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IHoJ10xHUTEILHBINA M OTPULATEIbHBIN KOHTPOJIb

[TapanienbHO TOTOBST TECT IMOJOKUTEIBHOTO U OTPULIATEIIBHOTO
KOHTPOJIA. B cilydae MmoJIOKUTEIBbHOTO KOHTPOJISI HA KOHYMKE IITaTe-
Js WIM KaHUEJSIPCKOM CKPENKW B NEHUIWUIAHOBBIA IMY3bIPEK WIIU
MPOOUPKY BHOCAT CAIMIIMIIOBYIO KHCIOTY, npuinBaiT 4 mn [IMDA
WM alleTOHAa, pacTBOPAIOT, a 3aTeéM BHOCAT 2 MJ pacTBopa
FeCl;*6H,O (c=2.5 r/n). B cmydae oTpunaTenbHOTO KOHTPOJIS

B poOupky HanuBaroT 4 mui JIMDA unu aneroHa u NpuwinBaT 4 M
pactBopa FeCl;*6H,0 (c = 2.5 r/n),

OOHapyxeHHe CATUINIOBOA KHUCIOTHI

[Mpunmusator 2 M pactBopa FeCls k opranudeckoMy pacTBOpy
acriupuHa. HaGmromaroT 3a okpackoil pactBopa Ha oHe Jructa Oenoun
Oymaru, psiIoM pacroJiaratloT MPOOMPKHU C TMOJOKUTEIbHBIM U OTPH-
aTebHBIM KOHTposieM. Ecium okpacka He TMosIBHIIach cpasy (BH3Y-
QJIHBIN KOHTPOJIB), TO OKHJIAIOT B TCUCHHE KaK MHHUMYM 5 MHHYT.
JlenaroT COOTBETCTBYIOIINE BBIBOJIbI, €CJIM YCTAHOBJIEHO MPUCYTCTBUE
CAJTUITUIIOBOM KUCIIOTHI, TPEATIOaraloT UICTOYHUKH €€ TIOSIBJICHUA.

KouTpoAbHBIE BOITPOCHI

1. s gero ucnonbiyercs JIM®DA? TTouemy oOpaser acnmupuHa
HEJIb3s1 PACTBOPUTH B BOJE WJIM B 3THJIIOBOM CIIUPTE?

2. YUTo Takoe MOJIOKUTEIbHBIM U OTpHUIIATEeIbHBIM KOHTPOJIb? Kak
3TH TECTHI COOTHOCSTCS C OITMOKAMHM IIEPBOTO M BTOPOT0 poaa?

3. Kak cuHTE3upyIOT aleTuICcaIuIuiIoByto kuciuoty? Kakue amu-
JUPYIOIINE areHThl BAM U3BECTHBI?

4. OTKya MOXET B3AThCS CAJMIIMIOBAas KHUCIOTAa B aclUpUHE?
Kaxkoit Tun peakiuii 3ToMy criocoOCTBYeT?

5. Kakoit Tunm peakiuii UCIOIb30BaH i1 OOHAPYKEHUS CaJTHUITU-
JIOBOM KHCTIOTHI?

6. [louemy wucmonb30BaH 0Ooyiee KOHIIEHTPUPOBAHHBIA PAaCTBOP
FeCl;*6H,0, yem B 1aboparopHoii padote 1?

/. Kak Ha3bIBaIOTCSA COCTMHEHUSI METAJIOB C OPTaHUYECCKUMU JIH-
ragaamMu?

2.2. Peakmysa CAaAMITMAOBON KHCAOTBI C OPOMHOM BOAOI

Iesap padoThI: IPOBECTH KAYECTBEHHYIO PEAKIMIO HA CAJTUIIWIIO-
BYIO KHCJIOTY.
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PeakTuBBI: canuiioBas kuciaora (Cyx.), OpoMHas BoJa.

OOopynoBanue: NMUMNETKU, MEPHbBIC ITUJIUHJIPHI, IPOOUPKH, IITa-
TUB ISl IPOOUPOK, My3bIpbku 00beMoM 10 M1, XUMHUYECKHUE CTaKaHBI,
BECHI aHAJIUTUYECKHUE, IITTATEH.

Xox padoTnl

B eMKOCTh Ha KOHYMKE IIMNATeNsl WIM KaHUECISIPCKOM CKPEINKH
MOMEIIA0T HEOONBIIOE KOJIMYECTBO CAIMUIIMIOBON KHUCIOTHI, MPUIIH-
BalOT 2—6 MJI BOJbI U IOOMBAIOTCS MOJTHOTO PACTBOPEHUS KPUCTAILIOB.
K pactBopy mo kamsiMm J100aBiisitor OpoMHYyI0 Boxay. Ilocie mepBbix
karenb (1-s cTagus) MOSBISCTCS MYTHBIM OCaJIOK, PACTBOPSIOITUICS
npu nepemerrBanuu. [Ipu no6asnenun eme 10-30 kanens GpomHOIA
BOJbI OKpacka >KMJAKOCTH CTAHOBUTCS CBETJIO-KEITOM M BBINAJAIOT
Oelble XJIOMbS OCajKa, HE PACTBOPSIONIMECS TPH TEpPEeMEITUBAHUU
(2-s1 cramgus).

KouTpoAbHBIE BOITPOCHI

1. VkaxuTe TUMN MPOTEKAIOIIUX PEAKIMM, HANUIIUTE YpPaBHEHUS
peakiuii. HazoBute atakyromnuil areHT U Tun opueHtauuu. O0bscHU-
TE€, MMOYEMY PEaKIMs MPOTEKAaeT Aake B MATKUX YyclIoBUsX. Uem 00y-
CJIOBJIEHA OJIeHO-KENTasi OKpacka pacTBopa?

2. J1ns KakuX COCIMHEHUWH JTaHHAs PEaKIusl TaKXKe SIBISeTCS Ka-
YECTBEHHON? YKaKUTE MEXaHU3MBbI ATUX PEaKITUH.

Aaboparopras pabora 3

3.1. I'mApoAn3 A€ TUACAAUITMAOBOM KHCAOTBI

Heab padoThI: MPOBECTH T'HAPOJIN3 ALECTUICATUIIUIIOBON KHUCIIO-
ThI B KHCJIOTHBIX U IIEJTOYHBIX YCIOBHUSIX.

PeakTHBBI. TabJeTKH «AcnupuH», pacTBop ximopuna xeieza(lll)
6-Bognoro (FeCl;*6H,0; ¢ =2.5 r/n), IM®A, aneToH, THIPOOKHCH
HaTpust (NaOH; o = 2 %), consaas kucinora (HCI; o = 10 %).

OobopynoBanme: dapdopoBas (Miau araroBas) CTyNKa W IECTHK,
MUIETKH, MUIMET-03aTOPbl, MEPHBIC IUIUHAPHI, XUMUUYECKUE TEPMO-
croiikue ctakanbl Ha 50-150 mu1, BopoHkH, GUibTpoBaibHas OyMmara,
ny3bIpbkun 00beMoM 10 MJI, TEpMOMETpPHI PTYTHBIE, YHUBEpCAIbHAs
uHaukaropHas Oymara (YUB), kumenaku, MmaTeN , BeChl aHaTUTHYC-
CKHE, 2JICKTPOILINTKA, BOAsSHAs OaHs.
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Xoa padoThI
Bbi1e/ieHHe OCHOBHOI'0 BelIeCTBA U3 ACITUPHUHA

bepyT nBe TaOJIeTKH aleTHIICATUIIMIIOBON KUCIOTHI U MTPU TTOMOIIIH
MECTUKA pa3MasbIBalOT aCOUpUH B Menkui nopouok. Otoupator 0.02 r
acIIMPUHA B €MKOCTh W MPWIMBaOT cHadana 6 M JIM®A (wmm armero-
Ha), a 3aTeM 14 M1 AMcTHILTMpOBaHHOW BOJBL [lomorpeBaroT pacTBOp
710 PACTBOPCHUS AICTUIICATHITMIOBON KHUCIOTHI (KUIIEHUE HE JIOITyCKa-
ercst; t=50-70 °C). Ilpu Hanmuuu ocaaka pacTBOp (PUILTPYIOT B UM-
CTBIM EHULWIIMHOBBIN My3bIpeK uyepe3 (UiIbTPOBAIbHYIO Oymary.

I'mapoaus aneTHIcaIMINIOBOH KHCJIOTHI

B nBa TepmocTtoiikux crakaHa oobeMoM S50 mul mepeHOoCsT 2 Ml
MOJIYYEHHOT'O pacTBOpa aclMpuMHa B BOJHO-Opranuueckoil dasze. Jlo-
OaBstor 20 MU TUCTHUIUIMPOBAHHOW BOJABI B KaXKIBIH M3 CTaKaHOB.
B onuH u3 crakanoB npwirBaroT 0.4 mir 2 %-ro pactBopa NaOH (pe-
aKIMs pacTBOpa JOJDKHA OBITH CIa0OIICIIOYHOM), KOHTpoIb PH mo
YUb. Ecimu user YUDb He u3sMenwmsics, no KaruisiM HOAIIEIAYNUBaAIOT
pPacTBOP 10 MOSIBJICHUS CJIa0O0IIEeIOUHON peakiuu. Bo BTOpoii cTakaH
BHOCAT 2—4 karum 10 %-ro pactBopa HCI mo cmabokucioit mim BbI-
paXeHHOM KuCHoW peakuuu. B oba crakana BHocAT kunenku. [anee
Ha AJIEKTPOIUIUTKE MIPOBOIAT HArpeBaHUE PACTBOPOB JI0 Hayaja Kure-
Husa. C MOMEHTa Hayajia KUIEHUS 3aCEKal0T D MUH U KUIIATAT, HE JI0-
MyCKasi BBITJICCKMBAHUS PAcTBOpa M3 cTakaHa. [locie storo conep-
KUMOE OXJIAXIAI0T Ha BOJSHOW OaHE WM Ha BO3yXE O KOMHATHOM
TeMmnepaTypsl. B eMkocTh co mienounto gob6asisioT 10 %-it pactBOp
HCI no monydenus cnabokucioit peakiuu (00baHO 2-5 Karens). [a-
nee B o0a crakana npwimBarT 10 M pacteopa FeCls (2.5 r/n). Co-
JIEP)KUMOE CTaKaHOB MEPEMEIIMBAIOT U HAOIIOMAIOT 32 U3MEHEHHEM
OKPacKH U €€ UHTEHCUBHOCTHIO.

IIpuroroB/ieHHe pacTBOPa CPaBHEHMUS

B emkocth BMecTUMOCTBIO 50 M1 BHOCAT 1 MJT pacTBOpa aclipuHa
B BOJIHO-OPTaHUYECKOM pacTBopuTenie, 100aBmsoT 20 M TUCTUILTAPO-
BaHHOH BojIeI M 3aTeM 10 Mt pactBopa FeCl;*6H,0 (2.5 r/i). B pabore
3aIMCHIBAIOT CXEMY PEaKIMU THIIPOJIN3a alleTHICATUIIMIOBOM KUCIOTHI
B KHUCJIONM M IIEJIOYHOMN cpejie, PUKCUPYIOT MEXaHU3M THIpOJIv3a arle-
TUJICAJTUITWIOBON KHCJIOTHI B KUCIBIX W IIEIIOYHBIX YCIOBUAX. Jlenmaror
COOTBETCTBYIOIIIME BBIBOJIBI O XapaKTepe THAPOIIH3a.
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KonTpoabHBIE BOIIPOCEHI

1. lnst uero pactBopsroT actiupud B JIM®A wnu B arieToHe?

2. J1nst 4ero Hy>KeH KOHTpoJib PH mpu mojlienavyuBaHuu p-pa
Al TUICATUITUIOBON KUCIOTHI?

3. [louemy HEHTpaIU3yeM IIEIOUYb MMOCIIC KUTICHHUS ?

4. 3anuiuTe peakuuio THAPOJHM3a CI0KHOTrO 3(dupa B KHUCIOU
Y LIEJIOYHOU Cpenax.

5. Pa30epute MexaHU3M peaKIUM TUIPOIU3a B KUCJIOW U I1eJI0Y-
HOW Cpefax.

6. [Touemy peakuusi TUapoIM3a B IIETOYHOM cpelie UAET Ooliee
WHTEHCUBHO?

/. Kax Ha3pIBaeTCsi peakuus, oOpaTHas THAPOIU3Y CIIONKHOTO
aupa? Kakue anuaupyromnye areHTbl BaM U3BECTHBI?

Aaboparopmas pabora 4

4.1. O6paszoBaHue aypHHOBOIO KPACUTEASA

eap padoThI: IPOBECTH PEAKIIUIO OOHAPYKEHUS CATUIIUIOBOMN
KHCJIOTHI Uepe3 00pa3oBaHUE aypUHOBOTO KPACHUTETIS.

PeakTHBBI. TaOJCTKH «ACHUPHHY», CAIHMIMIOBas Kucjiaora (cyx.),
OeH3oitHas kuciora (cyx.) hopmanuH, cepHas kuciora (H,SO,4; koHir,).

OOopynoBaHue: TWIETKHA, NUIET-103aTOpbl, (dapdopoBas
(nm araTtoBasl) CTyIKa M IECTHK, XMMHYECKHE TEPMOCTONKHE CTaKa-
HbI, KOHUYECKHUE KOJIOBI, My3bIpbku 00beMoM 10 M1, BeCcbl aHAIUTHYE-
CKHe, IIMaTelu.

Xoa padoThI
O0OHapyxkeHMe CATUINIOBOM KHCJIOTHI B ACIITUPUHE

bepyT nBe TaOieTKH aleTHUIICATUIIIIOBOM KUCIOTHI ¥ TIPU TTOMOIIH
MECTUKA pa3MasbIBalOT acCUpUH B Menkui nopomiok. Otoupator 0.01 r
acIIMPUHA B €MKOCTh (HampuMmep, MEHUIWLINHOBBIN Iy3BIPEK) U IPH-
nuBatoT cHavasia 0.5 M1 KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, a 3aTEM
BHOCST 2—4 Karuiu hopMajiiHa U HaOJIIOAAr0T 32 U3MEHEHUSIMU.

IHoJ10:KUTEIBbHBIN KOHTPOJIb

[Iporienypy monaydeHus: aypuHOBOT'O KpacUTENsl MPOBOJSAT B TEX
K€ YCIOBUSIX, HO B KadecTBe cyocTpaTta ucnoyb3ytoT 0.01 r canuim-
JIOBOM KUCJIOTBHI.
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OTpunarebHbI KOHTPOJIb

B nenunmimuHoBbId my3beipek BHOCAT 0.01 T GeH3oiHON KHCIO-
ThI, 3aTeM mpwimBatoT 0.5 MJI KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlanee noOaBisroT 2—4 kamim pactBopa Gopmalibaeruaa (TprokcaHa)
Y HaOJI01AaI0T 33 U3MEHECHUSIMU.

KouTpoAbHBIE BOITPOCHI

1. Yro Takoe gopmanun? Ilouemy popmanuu Obul B BUIE CyC-
nex3un? Yto Takoe TpuokcaH u napapopm?

2. KakoB mexanu3m peakiun? KakoBa QyHKITUS CEPHON KUCTOTHI
B JaHHOU peakiuu? KakoBbl MOOOUHBIE peaKUKU? YKaXUTE dIIEKTPO-
dun u nwykieoduia, pazdepure 3neKTpoHHbIE 3GPEKTH B cyOcTpare
u pearerre. Chopmynupyite nmoHaTus cyocTpara U peareHra, ux oT-
JUYUSL IPYT OT Jpyra.

3. Uto Takoe peakiuy KOHACHCAIUN?

4. MOXHO 7M1 JTOCTOBEPHO OMPEACIHUTH COACP)KAHUE CaATUIIUIIO-
BOM KHUCJIOTHI B allETUJICATTUIIAIIOBOM JAaHHBIM METOI0OM?

4.2. PactBopuMOCTE OE€H30MHOM KHCAOTBI

Ieap padoThl: M3yYUTHh PACTBOPUMOCTH OCH30MHON KHUCIIOTHI
py pa3nn4HbIxX PH.

PeakTuBbl. OcH30itHas kuciora (cyx.), consHas kuciora (HCI;
® =10 %), runpookucs Hatpus (NaOH; o = 20 %).

Oo6opynoBanue: my3slpbku 00beMoM 10 MJI, XUMUYECKUE CTaKa-
HbI, MUMETKH, THUIET-103aTOPhl, KOHUYECKHWE KOJOBbI, MEpPHBIN IHU-
JUHIP, BEChl AHATUTUYECKHUE, IITATEH.

Xoa padoThI

B nBe xonnueckue ko106l BMecTUMOCTHIO 250 BHOCST 0.3 r OeH-
30MHOM KHUCJIOTHI, PUIUBAIOT 25 MJI AUCTUIIIMPOBAHHOM BOJBI, TIE-
PEMEIIMBAIOT U OCTABJISAIOT B MOKOe Ha 1 MUHYTY, (UKCHUPYIOT CTe-
MeHb PAcCTBOPUMOCTH OEH30MHOM KHUCIOTHI. Jlanee B OAHY KOHUYE-
CKYIO KOJIOY TIPHUJIMBAIOT 2 MJI TUCTUUTMPOBAHHOM BOJBI, @ BO BTOPYIO
— 2 mut NaOH (o =20 %). ConepxuMoe WHTEHCUBHO TIEpEeMEIIBa-
I0OT U JAI0T OTCTOATCS 5 MHHYT, OTMEUAIOT CTEIICHh PaCTBOPUMOCTHU
OCH30MHOW KHCIIOTHI. 3aTeM B KOJIOY co mieiaoubio BHOCAT 5 mi HCI
(o =10 %), a B mepBy10 KOJIOY BHOCAT 5 MJI AUCTHUIIMPOBAHHOM BO-
161, OTMEYarOT PacCTBOPUMOCTH OCH30MHON KHUCIIOTHI.
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KonTpoabHBIE BOIIPOCEHI

1. OObsicHUTE U3MEHEHHE XapaKTepa pacTBOPUMOCTH OCH30MHOM
KUCJIOTHI TpH paznnuHbix PH pactBopa. Kakum dusndeckum cBoOM-
CTBOM 3TO ornpegenseTcsi? OObsICHUTE, KAKOBO BIUSHUE MUHEPATbLHON
KHCJIOTHI U IIEJIOYH.

2. [lonymaiiTe, kKak MOXXHO NPUMEHSTH IOJy4YCHHBIC TaHHBIC
B aHAJIMTUYECKOM IIPaKTHUKE.

Aaboparopmasz pabora 5

5.1. Oxucaenue noaneHOAOB
npu pa3zanvdHbIX 3HadYeHUAX pH cpeapr

Ieap pabdoThI. TPOBECTH PEAKIMIO OKHCICHHUS TMOIU(EHOIa,
clenaTh 3aKIIOUYCHHE O XapaKTepe NMPOTEKaHWsS PEakluu B Cpelax
C pa3nuyHbIM PH.

PeakTHBBI. PE30PIMH WM THAPOXHHOH (CyX.), COMSHAS KHUCIOTA
(HCl; ® = 10 %), consnas kuciora (HCI; @ = 1 %), ruapookuch
HaTpus (NaOH; o = 10 %), IM®A, aneroH.

OOopyoBaHHe. XUMHUYCCKHE CTAaKaHbl, MEHUIWUTMHOBBIC ITy-
3BIPHKU HMJIM WHBIE €MKOCTH C IIOTHBIMH KPBIIIKAM¥, TTUTICTKH, ITH-
IIET-/103aTOPHI, DJICKTPOIUIMTKA, IIIATE]IH, BEChl aHAIUTUYCCKUE, TEP-
MoMeTpbI, (papdopoBas (Miau aratoBas) CTyNKa M TECTHK, YHHBEP-
casibHas HHAMKaTopHas Oymara (YUB).

Xoa padoThI

IIpu HEOOXOAUMOCTH MOJU(PEHOJ MPEABAPUTEILHO pa3MaIbIBAIOT
B cTynke. B xumuueckom ctakane B3pemmuBaroT 0.01 r ruppoxuHoHa
uin 0.05-0.1 r pesopumna. PactBopsitor HaBecky B 2 mia JM®DA
WK B arieToHe, fajiee n00aBisaoT 20 M AUCTHIIIMPOBAHHOM BOJIBI.
JlomyckaeTcsi He3HAUUTeJIbHOE TToJ0rpeBanue pactsopa (10 65 °C).

[TomyueHHBIN pacTBOpP 00BEMOM 2 MJT IEPEHOCAT B TPU ITCHUITUII-
JIMHOBBIX My3bIpbKa (B KaXKabld 13 TpeX). B mepBom my3sipeke pH 10-
BOAAT 10 HelrpanbHOro 3HaueHus pactBopoM HCI (o =1 %; koH-
Tpoib o YUB), BO BTOpO#l my3bIpeKk MT0OaBISIOT HECKOJILKO Karelh
HCI (o = 10 %) 1o BeIpa)kKCHHOHN KHCIION peaklid, B TPETHH IO Karl-
asm po6asnsaoT 10 % NaOH g0 oTueTnvMBOM IMIETOYHON pEaKIvH.
Bo Bce Tpu my3bIpbKa J00ABISIOT 5 MIT JTUCTHIUTUPOBAHHOMN BOIBI, ITy-
3BIPBKH 3aKPBIBAIOT KPBIIIKaMU. PacTBOpHI BhIAEpKUBaIOT. B ciydae
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pe3oplrHa HEOOXOJAMMO MPOBECTH IMOJOTPEBAHUE MEHUIIMIUIMHOBBIX
My3bIPbKOB HA AJIEKTPUUYECKOW TUIMTKE JI0 Havana KuneHus. Otmeua-
IOT U3BMEHEHUE OKPACKHU.

KouTpoAbHBIE BOITPOCHI

1. Yto takoe mosudeHonas? HazoBUTe OCHOBHBIX MpEICTaBUTE-
nei nonudenonon. Kak B papMarieBTHUeCKON MPaKTUKE UCIIOIb3YIOT-
Csl TUIPOXUHOH M pe30piiH? UTo Takoe KapOosioBas KuciaoTa?

2. HazoBHuTe XapakTep NPOTEKAIOIIEr0 OKHUCICHUS (MOHHBIN
WM paJuKaIbHBIN), apryMEHTHUPYHTE Balld TpeanonoxeHus. Hazo-
BUTE KJIIOYEBOW MHTEPMEIUAT PEAKIINH.

3. OTkyna Oepercsi OKHUCIUTEIb, 32 CUET Yero oOpasyeTcsl aTaKky-
IOIUMA areHT?

4. TloueMy peakiuu OKUCJICHUS MOJU(EHOIOB JIyYIlle TPOTEKAIOT
B BOJHBIX pacTBOpaxX, HEXENH B mopomkax? [louemy peakius Jrydrie
UJET UMEHHO MpHU ompeneneHHbXx 3HaueHusx PH? [louemy B cimydae
HEUTPAJIbHOTO BOJIHOTO pacTBopa mojiudeHona HeoOX0AMMO TOIKKC-
JUTh cpeny? Y Kakoro W3 YKasaHHBIX IIpernojaBaTeieM (eHoJIoB
HanboJiee BRIPAKEHBI KUCIOTHBIE CBOMCTBA?

5.2. KayecTBeHHBIE peaKIIUU HA ACKOPOHMHOBYIO KHCAOTY

Ileqs padoTHI: IIPOBECTH KAYCCTBCHHBIC PEAKIMH HAa aCKOPOH-
HOBYIO KHCIIOTY (B Ipake).

PeakTuBBI. Jpake aCKOPOMHOBOW KHCJIOTHI WM 4YHUCTas CyO-
cranmus, coissHas kuciora (HCI; @ =10 %), pactBop kpacHOH Kpo-
BsiHOM comn (K3[Fe(CN)g]; o = 0.12 %), pactBop xmopuna xene3a(lll)
6-sognoro (FeCl;*6H,0; ® =0.2 %), pactBop HuTpata cepebpa
(AgNOg; ¢ = 2 mmos/).

OoopynoBanme: dapdopoBas (Miau araroBas) CTyNKa W IECTHK,
XAMHWUYECKHE CTaKaHbl, NMECHUIWIINHOBBIC Iy3bIPbKH, ITHIICTKH, ITH-
IET-103aTOPbI, KOHUYECKUE KOJIOBI, SJICKTPOILUINTKA, BECHl aHAJIHUTH-
YEeCKHE, MEPHBIC IIMIIMHIPHI.

Xoa padoThI

IIpodonoaroroBka. J[paxke acKOpOMHOBOM KHUCJIOTHI pa3Malibl-
BalOT B (apopoBoil UM aratoBOW CTYMKE 0 MOPOIIKOOOPA3HOTO
cocrosinus. 0.5 r pasmMosoToro apaxke MEPeHOCAT B CTaAKaH €MKOCTHIO
6omee 100 M u pacTBopst0T B 50 MII IUCTHILIMPOBAaHHOK BOJEI. Jlo-
myckaeTcsi HarpeBaHue pactsopa 10 60 °C.
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Omnpit 1. 10 M1 pacTBOpa NepeHOCAT B CTEKJISHHBIA XUMHYECKUN
ctakad oobemom 50 M, Tocaea0BaTeIbHO MPHOABIAIOT 4—5 Kalelb
HCI (o =10 %), 1 mu K3[Fe(CN)g] (0 =0.12 %) u 1 ma FeCl;*6H,0
(o = 0.2 %). HabGmoaroT 3a M3MEHEHHEM OKpacku. J[enaroT cooTBeT-
CTBYIOIIHE BBIBOGI. Iloce mapsl MUHYT B CTaKaH CHOBA BHOCSAT 3 MII
Ks[Fe(CN)g] (o =0.12 %) u 1 mi FeCl3*6H,0 (o = 0.2 %). PacTBop
BbicTanBarOT 20—-30 MUHYT 1 HAOJIIOJIAFOT BHITIAJICHUE OCAJIKa.

OmnpIT 2. B cTakan BMecTUMOCTRIO 50 MJI Mocie10BaTeILHO BHO-
cat 3 mut AgNO; (¢ = 2 mmoas/n) n 20 MIT JUCTHILIUPOBAHHON BOJBI.
CrakaH HarpeBarOT Ha AJICKTPOIUIMTKE M0 Hadaja KUIICHHS, 3aTeM
1o KammsiM (4-12 karenb) HayMHAIOT HPHOABIATH paHee MPHUTOTOB-
JICHHBINU P-P aCKOPOMHOBOM KHUCJIOTHI M HAOIIOAAIOT 32 U3MECHEHHUSMU.

KouTpoAbHBIE BOITPOCHI

1. Hapucyiite (popMyiny acKOpOMHOBON KHCJIOTHI B BOCCTaHOB-
JICHHOH ¥ okuciaeHHOU dopMmax (hopmyssl uiepa u Xeyopca).

2. Ilouemy BOJHBICE pACTBOPHI ACKOPOMHOBOW KHCIOTHI He-
YCTOWYUBBI?

3. Uto 3a ocamok HaOmomaercs B ombiTe 1?7 Hammmmre ypaBHe-
HUS POTEKAIOIINX PEAKIIUH.

4. HazoBHTE peakinio U3 OMbITa 2, HanmuImuTe ee cxemy. Oxapak-
TEPUBYUTE TOJIy4aeMyIo IUCIEPCHYI0 cucTteMy. UTo sBIseTCS nuc-
NEPCUOHHOM cpeioH, a uTo — (a3oi?

Aaboparoprasz pabora 6

6.1. OOHapy>keHUE PEAYITHPYIOILEN AKTUBHOCTU YTA€BOAOB

Ileas padoThI: MPOBECTH PEAKIMKM OOHAPYKEHUS PEAYIUPYIO-
IIeH CIIOCOOHOCTH Pa3INYHBIX YIIICBOIOB.

PeakTuBbI: caxap nuuieBoi, D-riroko3a, pactBop Penunra |
(CuSO4*5H,0; ® = 4 %), pactBop Penunra Il (kanuii-HaTpuii BUH-
HOKUCBIH; ® = 20 % pacTtBop B 15 % NaOH), consnas kucmora (HCI;
® = 10 %), ruapookuck Hatpus (NaOH; o =10 %), denondrancun
(o = 1 % crimpToBOI pacTBOD).

O0OopyaoBaHue: BeChl aHAIMTHYCCKHE, IIMATEIH, CTAKAHBI XUMH-
yeckue, kKoiosl Opaeameriepa Ha 100-250 mut, mIOCKOI0HHBIC KOJOHI,
NIWITCTKH, TTUTIET-103aTOPhI, BOJSHAS OaHs, YHUBEpPCAIbHAS MHIUKATOP-
Has Oymara (YIUB), TepmocTart, 3JeKTPOIUIMTKA, MEPHBIC IIUITHHIPHL.
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Xox padoThI
IIpurorosjieHue pacTBOPOB Caxapos

0.6 r caxapa u D-Ti1r0K03bI B3BEIIMBAIOT HA BECax B OTICIBHBIX
emkocTsx. Kaxnayto u3 HaBecok pactBopsitoT B 200 M guctusmimpo-
BaHHOM Boxbl (cHayaia npuwirBaioT 100 M Boabl, pacTBOP BCTPSAXU-
BAalOT JIO MOJHOrO PaCTBOPCHUS U NpuianuBaroT octaBmuecs 100 m).

IIpoBeneHue HHBEPCUM Caxapo3bl

Ot6upatot 25 mi 0.3 %-ro BOJHOTO pacTBOpa MUIIIEBOTO caxapa,
npwimBaroT 0.5 Ma HCl (o =10 %). PactBop TepMoCTaTHpyIOT
npu Temnepatype He Bble 65-67 °C B Teuenne 10 mumyt. [anee
B pacTBOp A00aBisitoT 1-2 kamm uaankaropa GeHondranerHa u TUT-
pytot pactBop 10 % NaOH o nosBienus ciaboit po30BOM OKpacKu
(B oTcyrcTBHE eHondranenna pH korTponupyior mo YUB).

OOHapy:keHHMe peAyUMPYIOLIUX BelleCTB

OOHapykeHue peaylUpyIoIe CIOCOOHOCTH MPOBOISAT B PacTBO-
pax caxapa, D-rmroko3bl 1 mHBEpTHOTO caxapa. s 3Toro B Xxumude-
CKHii cTakaH uin kojaoy oobemom 100 mmm 250 mu1, BHOCST 10 Mt mc-
ciemyemoro pactsopa, 10 mu pactBopa ®enunra | u 10 M pactBopa
®enunra |l. PacTBop TOBOIAT 0 KUTICHUS U KUIIATAT POBHO 3 MUHYTHI.
[locne ocemanus ocajka HaIOCAIOYHYIO KHIKOCTh aKKypaTHO CJIMBa-
10T, HE JIOMyCKas KOHTaKTa ocajka ¢ Bo3ayxoM. K ocraTtkam Hajoca-
JTOYHOM JKUJIKOCTH C OCAJKOM aKKypaTHO, HE JOITyCKas BCIUIECKOB,
npwinBatoT 20 MIT ropsiueit MPOKUTITYCHHON TUCTUIUTUPOBAHHON BOJIBI.
Ecnu pacTBOp ocTaercs OKpalleHHbIM, IPOLEAYPY JIEKaHTAllMU U BHE-
CCHHMSI TOPSYET0 JUCTUIUIATA MIOBTOPSIOT. BH3yanbHO OIEHUBAIOT KOJIU-
4ecTBO 00pa3oBaBIIIErOCs OCajgka B pacTBopax caxapa, D-riroko3bl
Y UHBEpTHOrO caxapa. [Ipm HEOOXOAMMOCTH TOJyYEHHBIE OCAIKU
GUILTPYIOT Yepe3 GUIbTPOBAILHYI0 OymMary M MX KOJMYECTBO TAKKE
OLICHMBAIOT BHU3YyalibHO. JlenaroT COOTBETCTBYIOIIME BBIBOJABI. B pabo-
4YeM KypHase OTMEYAIOT MPOTEKAHUE PEAKIIUU 00pa30BaHUs OCaJIKA.

KouTpoAbHBIE BOITPOCHI

1. Kakue coemunenus OyayT BCTyNaTh B MPOBEICHHYIO PEAKITHIO?
Hanummre cxeMy nipeBpaiienuii. Hapucyiite Gopmysbl HCHIOIB3YyEMBbIX
B paboTe yrieBosoB. UTo Takoe pemyrupyromas crocodHocts? Hazo-
BUTE YIJIEBO/IbI, HE 00JIaIaI0IIHE PEAYLUPYIOIEH CIIOCOOHOCTHIO.
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2. Yto takoe mHBepcus? Hapucyiite cxemy peakuuu. YKaxuTe
MpaKTUUECKOEe MPUMEHEHHE JaHHOW peakiuu. YTo OyaeT Mpoucxo-
JIUTh, €CJIU TIEPErpeTh WIK MepeiepkKaTh pacTBOP caxapa MpH Harpe-
BaHuu? Yto Takoe peakiuu Maiisipa?

3. Uro Takoe MmyTapoTanusg? 3a CYET Yero OHa IPOUCXOJHT?
YKaxuTe TayTOMEphl caxapoB, 00pa3yloluecs: B BOJHBIX pacTBOPaX,
KaKrie M3 HUX HamOoJiee ycToluuBbl? UTO Takoe onThyeckas m3ome-
pHs, KaKOBBI YCIOBUS e peanu3anuu? CKOIbKO ONTUYECKUX HU30Me-
poB OyJleT MMETh yKa3aHHBIA MpernojaBareieM yrieBoa? Uto Takoe
NOJISIpUMETpHS. U caxapumeTpusi? HazoBure 00macTh IpUMEHEHHS
Y OTPAHUYEHHUSI METOIA.

4. Yto Takoe nexkaHTtarusa? JJist yero ee mpuMeEHsUIM B TaHHOM Jia-
O0opatopHoi padote? JIjis yero MCmoib30BaId KUISTYEHYIO JTUCTUILIN-
poBaHHyl0 Boay? Ilodemy Henb3s, 4TOOBI OCaJOK KOHTAKTHUPOBAJ
c BO3tyxoM? JIJIsl KaKuX aHAJIMTUYECKUX METOJI0B MCHOJIb3YETCs Mpo-
BEJICHHAs BAMU PEAKIIHS?

5. [Nouemy pactBOpsl DenuHTa XpaHAT OTACIBHO APYT OT Apyra?
s gero pactBop Penunra |l HEoOX0aUMO pacTBOPSATH B IIEIOUN?
Ykaxkutre ¢GopMysly OCHOBHOTO COCIMHCHHS B JaHHOM pPacTBOPE
Y HA30BUTE KOJIMYECTBO ONTHUYECKUX U30MEPOB.

6. Uro Takoe snumepuzanus? Kakue ycioBusi IJjisi HEE HYKHbI?
[ToueMy (pykTo3a o00JagaeT BOCCTAHABIMBAIOIIEH CIOCOOHOCTHIO,
XOTSI SIBJISIETCS KETO30M?

AaboparopHas pabora 7

7.1. IToBepka OUIIET-A032TOPA IPABUMETPHUIECKAM METOAOM

eab padoThI: MPOBECTU MOBEPKY MUIIET-103aTOPA TPABUMETPH-
YECKHUM METOJIOM.

PeakTuBbl. QrIbTpOBaHHAS AUCTUIUIMPOBAHHAS BOJA, JIC/I.

OOopyaoBaHue. BeChbl aHAIWTHYECCKHUE, BOJASHAs OaHs, OIOKCHI,
cTakaHbl xumudeckue odobemom 150, 250 My, HCTIBITyeMblE€ THUIIET-
no3zatopel (00bem 100, 200, 500, 1000 mki), TepMOMETp PTYTHBIH,
¢unsTpoBabHAA Oymara.

Xoa padoThbI

IoaroroBka auctuaupoBanHoi Boabl. 100-150 mur pumbTpo-
BaHHOHN dYepe3 MeMOpaHHBIM QuiabTp wian depe3 ¢uiastp Lllorra mm-
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CTUWJUIMPOBAHHOM BOJbl NPUIMBAIOT B YHUCTHIA XUMHYECKUM CTAKaH
BMecTUMOCTBI0 150-250 mu1. B kacTpromto i HHYH0 eMKOCTh KJIaIyT
aed ¢ HeOOJIBIIUM KOJUYECTBOM BOJIOIIPOBOJIHOM BO/IbI, 3aTEM MTOME-
IAIOT CTAKaH U OXJIAKAIOT coaepkuMoe 10 Temmneparypsl 20-22 °C,
KOHTPOJIb OCYIIECTBIISIIOT IO PTYTHOMY TE€PMOMETDY.

IIpoBenenue nmoBepku. bepyT KaKk MOKHO MEHBIIIYIO 10 BECY Tapy
(oObraHO 110 12 T) W TApUPYIOT HA TPEABAPUTEIBHO OTKATHOPOBAHHBIX
aHAIMTUYECKUX Becax. [Ipy moMomm mnoBepsieMoro MHMeT-103aTopa
BHOCST (paKTUYECKUN O00OBEM BOABI B Tapy M 3alUCHIBAIOT MOKAa3aHUS
(m;_H,O; KOHYMK HAaKOHEYHHWKA ITOTPYKAIOT B PAcTBOp HE Oosiee yem
Ha 3-5 MM). 3aTeM IPOM3BOAT TAPUPOBAHNE M BHOBH C ITOMOIIIBIO T1O-
BEPSIEMOr0 TMHUIET-03aTOpa BHOCAT (haKTUUECKUd 00bEM BOABI B Tapy.
[Mponemypy moetopsiroT 10 pa3 (HeoOxoauMo noayuuth 10 n3MepeHwi;
m;_H,0), mosmydyeHHbIC MaHHBIC 3aHOCIT B JKypHAJ, HAXOMIAT CPEIHUIMA
oobem 10 m3mepenuit (V.,). B pszne citydaeB ecTb cMblIcin 0TOPOCUTH
NIEPBBIC JIBa U3MEPEHHUs, HO 00I111as BHIOOpKA BCE PABHO JOJKHA COJIEP-
xaTth He MeHee 10 m3mepenuii. [locne 3aBepieHus TPOUEAYPHI KHU-
KOCTh aKKypaTHO BBUIMBAIOT U3 Taphl, MIPU HEOOXOAUMOCTHU Tapy BBHITU-
paroT, BO3BpAIllalOT OOpaTHO Ha BEChl U CHOBA TapupyloT. [locienosa-
TeIbHO BHOCAT 10 00beMOB MOATOTOBICHHON TUCTUILTUPOBAHHON BOJIBI
1 (PUKCUPYIOT MOKa3aHus BECOB B pabodem xypHaiie. Haxonst cpennee
sHauenne oobema (Vs = (Mi_HO/p(t, °C))/10). O6bem aucTHILIUPO-
BaHHOHU Bogpb! (Vi H,0) BeicunThIBaIOT 10 (hopMmyIe:

V . mi_HZO
i_HZO - t 0 C
p(t,°C)
m; H,O — macca, nosryyeHHasl Ha aHATUTUYECKUX Becax, T;
p(t, °C) — mIOTHOCTH MUCTHIIMPOBAHHONW BOJBI, 3ABUCAIIAS

OT TeMItepaTypsl (110 CIPaBOYHOM TaOIHIIE), T/MII.
PaccuuthiBatoT a0bComoTHYI0 (AX) M OTHOCHUTEIBHYIO IOTPEII-
HOCTh (A, %) 1o cieayronum GopMmyiam:
\7 _VHOM
‘V—'*lOO = 2 w100

HOM HOM

Ax=‘\7—VH A% =

oM

V., — cpenHee nomyueHHoe B pesyinbrare 10 msmepenuii (mep-
BBII CITOC00), MII;
Vion — HOMUHAJIbHBIA 00bEM MUTIET-03aTOPa, MIL.
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Comnocrasnsaor 3HaueHuss Vo, U V. Molynb MX DPasHOCTH
HE JIOJDKEH IPEBBIMATh 2*AX. B MpOTHBHOM ciiydae MOJydeHHBIE pe-
3yJbTaThl HEBEPHBI K HA0OP JAHHBIX CJIEAYET MOBTOPHUTD.

PaccuuThIBalOT MOrPEIIHOCTh HOBTOpsAeMOCTH (S, %), ucoab3ys

CIEYIONTYI0 GopMyIy:

Z|Vi_HZO _\7 |2
i=1

S.9% = %V*loo - r\‘7‘1 *100

Sy — cTaHAapTHOE OTKJIOHEHUE MO PaKTUYECKUM 00BhEMaM,

N — yuciio u3Mepenuit (mo ymomganuio — 10).

3anonHsA0T padounii xxypHaia. CpaBHUBAIOT MOJTyUCHHBIC 3HAUCHUS
HOIPEITHOCTEH ¢ TAOMMYHBIMU (CTICIIU(pHUKAIIS ITPEICTABICHA HIDKE).

Paboumii :xypHaua «IloBepka nuner-go3aropa
rPaBUMETPUYECKUM METOIOM»

PacueTs aydrie npoBoauTh B iporpamme Excel.
Hcxonnbie (ChIpbIC) TaHHBIC O IMOBEPKE MUIICT-I03aTOPOB BHOCST
B Ta0II. 1.

Tabmuna 1
Hcxoonvie oannbvie 014 nosepku nunem-003amopa
HOMep m;, r p(t, OC) Vi_Hzo, MJT™
MOKA3aHUS

1

2

3

4

5

6

7

8

9

10

* PacueT 1o 4-ro 3HaKa mocJjie 3arsiToun
PacueTnbie mokazaHudg 3aHOCAT B TA0JI. 2.
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Pacuemnuwie nokazanusa abcoiriomuoi
U OMHOCUMENbHOU nozpeuitnocmu

Tabmnura 2

IHoxka3areub

3HaYeHHue

V., (10 m3mepenuit), M

V on (HOMUHAJIBHBIM 00BEM J103aTOPA), MII

V.5 (cpennmii 00beM mocie 10 BHeceHUH BOJIBI), MII

AX, M1t (OKpYTJICHHOE ¥ HCOKPYTJICHHOE JI0 4-r0 3HaKa)

|Vcn — VCDBl
A, % (OKpyrJIeHHOE M HEOKPYTJIEHHOE 10 4-ro 3HaKa)
S, %
PesynbpTaThl moBepku 0GOpMIISIOT B BUAC MpoTokoja (Tadm. 3).
Tabmnura 3
Ilpomokon ucnoimanuii
PE3YJIbTATBI AHAJIU3A
Kontposnu- Hlomy- Hony-v CootBet- | Jlara
N CTUMOC | YCHHBIN
OOBEKT | pyeMbIii na- CTBYET | BBIIOJ-
3Ha4e- | Pe3yiib-
pameTp e % | tar. % (1a/Her) | HeHwms
ITuner- A % +
7103aTOp '
( MKJT) S, % <
Tabnumna 4
Cneuyuguxkayua na nunem-0o3amopbol
Tun OTHOCHUTENIbHAS Ommoka
IUIIeT-103aTopa 6
A OIXH(yKa HOBTog;I;MOCTH
00BEM, MKII) (A, %) (S, %)
100 £15
200
<10
500 +10
1000 7
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KonTpoabHBIE BOIIPOCEHI

1. K kakoil BeIMYMHE OMNUCATEILHOW CTATUCTUKH OTHOCHUTCS
dbopMyaa aiIg pacueTa MOrpeiHocT moropsemocts (S, %)? Kakue
OMUCAaTENIbHbIC CTATUCTUKUA BaM U3BECTHBI?

2. [Ipoananu3upyiite rpaduk 3aBUCUMOCTH TIJIOTHOCTH OT TEMIIE-
paTypbl: HA30BUTE MPEAUKTOP U OTKIIHUK, TUI HUCIOIB3YEMOU armpoK-
CUMAIlUH, CUJTy U HallpaBJICHUE CBSI3H, CTEIIEHb 3aBUCUMOCTH U T. ]I.

3. Uto Takoe moBepka, K KAKOMY 3TaIly BaJIUAALMKA OHa OTHOCUTCS?
Kak gacto Hy>XHO IPOBOAUTH TaKyIO MOBEPKY AJIsl MTUTIET-103aTOPOB?

4. YTo Takoe NOrpenIHOCTh?

5. Onumrre npaBuiia pabOThl HA aHAUTUTUYECKUX Becax. UTo Ta-
KO€ KaauOpoBKa M3MEpPHUTEIbHOro mpuoopa? Uem BHEIIHsS Kaiauo-
POBKa OTJIMYAETCS OT BHYTPEHHEN?

Aaboparopmasz pabora 8

8.1. ITocrpoeHne KaAMOPOBOYHOM 3aBUCUMOCTH

Heab padoThl: NOCTPOUTH KAaTUOPOBOYHBIN IpaduK U ompeje-
JIUTh KOHIEHTPAIMIO aHAIUTa B 00pasIle.

PeakTuBbI: (apMalieBTUUECKasl CyOCTaHIIUsS, UMEIOIas MaKCH-
MyMBbI TiorJiorierns B nuanazone 210—700 am (Hanmpumep, METHUIIOBHIH
3¢up 4-rUAPOKCUOCH30MHON KHUCIIOTBI), HM3OIPOIIAHOJ, pPAaCTBOPEI
AHAJIUTA C HEU3BECTHOW KOHUECHTPAUEH.

Oo0opynoBanue: OIOKCHI, MUIETKH, MUMET-A03aTOPhl, XUMHUYE-
CKHE TEPMOCTOMKHE CTaKaHbl, KOHUYECKUE KOJOBI, MEPHBIE KOJOBHI,
ny3bIipbku 00beMoM 10 MJ1, mIuTKa 3eKTpruyeckasi, TepMOMETP PTYT-
Hblil, YO-BU/I-ciekTpodoToMeTp, BEChl aHATUTUYECKHE, IITATEIH.

Xox padoTnI

HaxoxaeHue onTHMAJIbHOI0 3HAYEHHUS IJIMHbI BOJHEI
IJIs1 KAJIUOPOBKH (Amax)

Ha snexrpudeckoit mmtke mogorpeatoT 100-150 M guctuiiu-
POBAHHOMW BOJIBI.

Heckonbko KpUCTALIIOB COEAWHEHUS NPH TMOMOIIM IIIMATEIIs
WJIM KQHIEJSIPCKON CKPEINKH MOMENIAI0T B MEHUIWIMHOBBIN ITy3bIPEK
BMeCTUMOCTHIO 10 MJT 1 3a7TMBarOT TOpsYeH TUCTUUTMPOBAHHON BOJIOM.
BceTpsixvBaroT my3bIpek 10 TTOJTHOTO PAaCTBOPEHUSI, pACTBOP OXJIAXKAAIOT.
[TpoBOIST MOJyYEHUE FIEKTPOHHOTO CIIEKTPa B CICAYIOIINUX YCIOBUSX:
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nuana3oH ckanupoBanust — 190-1100 um, mar ckanupoBanust — 1 HM,
JUTMHA onTtudeckoro mytn — 10 MM, pacTBOp CpaBHEHUS — JUCTHILIH-
poBaHHas Boja. Eciu curnan makcumyma (-oB) 6osree 800 mAU, mipo-
BOJIAT Pa3BE/ICHUE PACTBOPA JUIS CIIEKTPOCKOIIHMH JIO TEX IOp, TIOKa 3Ha-
YyeHHe curHaia He monazaet B ooiaacts 200—-800 mAU (0.2-0.8 AU).

IIpuroroBjeHue KaJIUOPOBOYHBIX PACTBOPOB

CHagasia TOTOBSAT MCXOJHBIA (OTIOPHBINA) CTaHAAPTHBIA PaCTBOP
(MCP), nnst 3TOTO Ha MPEABAPUTEIHLHO OTKAINOPOBAHHBIX aHAIUTHYC-
ckux Becax B3pemmBaroT B Orokce (0.050 £ 0.001) r anmanura. [danee
B OIOKC BHOCAT 1 MJI M30IpPOIAHOJa B KAa4e€CTBE MPEIPACTBOPUTENS
Y TIO)KUAFOTCS TIOJTHOTO PAcTBOPEHUS HAaBECKU (IIPU MEUICHHOM pac-
TBOPEHUU — TIEpEMEIIMBaHKE). 3aTeM TOJyUESHHBIA pACTBOP KOJIUYE-
CTBEHHO MEPEHOCIT B MepHYyI0 Koi0y Ha 50 Ma u goBoaar oObem
10 METKH XOJIOJHOW NTHCTWIUIMPOBAaHHOW BoAou. Comep:KaHHWe aHAJIN-
ta B ICP coctaBnser 1000 ppm. [lanee rortoBar pabouue kaaudOpo-
BOYHBIE PACTBOPHI, cieaysd ykazanuto u3 taon. 1. O6vem UCP orou-
patoT nunetrkoid Ha 1 mi. Bee pacTBOphI JOBOAAT 10 METKH JUCTUII-
JIMPOBAHHOU BOJIOM.

Tabmnuia 1
Ilpouedypa npuzomosnenus KaiudpoGoOUHbIX PACMEOPOE
V UCP, mn 0.25 0.5 0.5 1
\V MepHOM KOJIOBI, MJI 200 (250) | 200 (250) | 100 100
Konnentparwus, mr/i 1.25(1) 2.5 (2) 5.0 10.0

Jlanee xamuOpPOBOYHBIE PACTBOPHI CHEKTPOGOTOMETPUPYIOT, Ha-
YHHAS C PacTBOpa caMOW HU3KOH KOHIICHTPAIMW W 3aKaHUWBas pac-
TBOpPOM ¢ HamOoJbIei konnenTpanuei (10 mr/n). s onpeneneHus
abcopOIMy TPOBOMST HE MEHEE TPEX U3MEPEHUU MPHU ONTUMAIbHOM
ITiHE BOJTHBI (Amax). 110 TIOTyYEHHBIM JaHHBIM TIPOBOMIST Perpeccu-
OHHO-KOPPEJAIMOHHBIA aHalu3. HAXOIAT KOd(D(HIMEHThI Koppess-
UM W JICTCPMHUHAIINHN, BBIYHCIIAIOT KOI(DPHUIMEHTHI MPOCTOM JIMHEH-
HOW perpeccuy, OIEHUBAIOT JIOCTOBEPHOCTh MOIYUYSHHBIX KO3 UIIH-
CHTOB U aJICKBaTHOCTh PEIPECCHOHHOM MoJeu. [lenaroT 3aKioueHne
0 HEOOXOJUMOCTH HCIOIb30BAHUS HMHTEPCENTAa IPH BBIYHCICHUH
KOHIIEHTpanuii o0pa3ioB. Takke BBIYUCIAIOT KOAI(PHUIIMEHT dKC-
TUHKIUA Ha BCEX KaJIHMOPOBOYHBIX YPOBHAX (&(Amax), /(MoOIB*CcM))
ucxo s u3 3akoHa byrepa — Jlambepra — bepa (A = g*c*I).
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PacyeT KOHIIEHTPaMid UCNIBITYEMbIX 00pa310B

OOpazenr pacTBopa ¢ HEM3BECTHOM KOHIIEHTpalMeH creKTpodo-
ToMeTpupytoT. Ecnu 3HadueHue abcopOIuKM BBHIXOAUT 3a KaauOpOBOY-
HBIM JWara3oH, MPOBOMST COOTBETCTBYIOIIEE pa3BEeJACHUE pacTBOpa.
[To momy4eHHOMY YPaBHEHHUIO PErPECCUM BBIYHCIISIIOT KOHIICHTPAITUU
aHaJMTa B 00pasie(-ax).

KonTpoabHBIE BOIIPOCEHI

1. Yto Takoe KaaMOpOBKA aHamUTUYECKOW MeToauku? [louemy
B KaQU€CTBE MPEAPACTBOPUTEIISI UCIIOIH30BAIICA U30MPOMAaHO? MOXKHO
a1 OpaTh MHOM MPEAPACTBOPUTEIND M, €CJIM MOXKHO, TO Kakoi (kakue)?

2. J171s1 9ero moiydaii CIeKTP MOTIIOIMICHUS ?

3. Ilouemy «cHUMATBH» KaTHOPOBOYHBIE PACTBOPHI HEOOXOIMMO
MOCJIEI0BATENILHO OT MEHBIIIEH KOHIIEHTPAITUU K OOJIbIIICH?

4. JInsg 4yero pacCUMTHIBAIM 3HAYUMOCTH KO3(h(PUIIMEHTOB pe-
rpeccun’?

Aaboparoprasz pabora 9

9.1. Pacder mpakTH4eCKOr0o BBIX0OAA XAOPaM(PEHHUKOAA
IIOCA€ OYHCTKU

OH OH

Cl

HN
O,N cl

O

1-(m-HuTpOodeHm)-2- AMXI0pale THIAMHHO- 1,3-IporaH 110

Heap padoTbl: OYUCTUTH XJIOPAaM(PEHUKOI U pPACCUUTATh €ro
MPAKTUYECKUI BBIXOJ I'PABUMETPHUUECKUM METOOM.

PeakTHUBBI: 3arps3HEHHBIA KpPaxMajaoM XJIOpaMQpeHUKOI (JIeBO-
MUIICTHH), CIIUPT 3THJIOBBIH, alleTOH.

OoGopynoBanue: MPOOUPKHU JJISI BAaKYYMHOM IUCTHUIUISIAU, XU-
MUYECKUE CTaKaHbl, KOJObI KOHUYECKHE, KOJIObI TJIOCKOJOHHBIE, KOJI-
obl bynsena, Boponka broxuepa, punbTpoBanbHas Oymara, MUIETKH,
IINIATENA, BECHl AaHAUIUTUYECKUE, POTOPHBIN UCIIAPUTEIb, JIEKTpUYE-
CKas IUINTKA.
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Xoa padoThI

[TpoOupky mis BaKyyMHOW NUCTHJUIAIIUM TIOMEIIAIOT B XUMHYE-
CKHUI cTakaH W B3BemuBaioT (Mg). B apyroii xuMuueckuii ctakad o0be-
MoMm He MeHee 100 mu1 BHOCAT HaBECKY 3arpsi3HEHHOIO JIEBOMUIIETHHA
~ 3-4 T ¥ oNpeneNSIOT TOYHYIO MacCy HaBECKH JI0 OU4UCTKH (My). B em-
KOCTb ¢ HaBeckoi BHOCAT 30 MJT 3TUIIOBOTO CIIMPTA WM alleTOHA U KIIyT
TIOJTHOTO PAacTBOPEHUs (HArpeBaTh pacTBOP HE JIOMYCKACTCS). DKCTPAKT
GUIBTPYIOT MOA BaKyyMOM U TMEPEHOCAT B MPOOHPKY sl BAaKyyMHOM
aucTiIsi. VcXoaHyo eMKoCcTh, GUiIbTp M KoJOy byH3eHa MpoMBI-
BAIOT TIOCJIEJIOBATEIILHO 5 MII ATHIIOBOTO CMpTa (ArleTOHA) TPHOKIBI.
[Mopmmu pacTBOpa AJsi TPOMBIBKH TaKKe MEPEHOCSAT B €MKOCTh C JKC-
TpakToM. [ToydeHHBI 00BEAMHEHHBIM SKCTPAKT yHapUBarOT B POTOP-
HOM HCIIapUTeNe J0cyXa Hpu Temmneparype cHadana 76(55) °C, mocre-
nenno nosbimas ee 10 100 °C. TIpoOupKy ¢ CyXHUM OCTaTKOM B3BEILIH-
BAIOT, MOJIy4ast MacCy HaBECKHU C Tapoi mocje ounctku (My). ITpakrrye-
CKH BBIXOJ] PaCCUUTHIBAIOT TIO CIIAYIONICH popmyIre:

X =—12__*100
m, +m,

KouTpoAbHBIE BOITPOCHI

1. Ilouemy xiopaMEHUKON XOPOIIO PACTBOPSIETCS B CIUPTE
u anerone? [louemy Hennb3g HarpeBaTh JaHHBIA PACTBOP?

2. [Touemy HEOOXOAMMO OIpPEACIATh, Maccy Taphl (M) 10 BHECE-
HUS HABECKH 3arpsI3HEHHOTO JICBOMUIIETHHA?

3. OnumnmTe KOHCTPYKIUIO U IPUHIMI pabOThl POTOPHOTO KCIIa-
putenst. Kakoil MeTO MCHOJB30BAH JJI pa3/elieHUs PacTBOPUTEIS
U PaCTBOPEHHOTO BEIIIECTBA?

4. TloueMy He peKOMEHIyeTcs B 0aHEe pOTOPHOTO MCIIAPUTENS UC-
M0JIb30BaTh BOJOIPOBOJHYIO BOIY?

5. UTto Takoe BHEIIHSS U BHYTPECHHSS KaJTuOpOBKa BECOB?

6. OnumuTe OCHOBHBIC MPUHIHUIIBI Pa0OThl C AHATUTHYECKHUMHU
BECaMHU.

/. OnummTe MpeuMyIllecTBa U HEIOCTaTKU TPaBUMETPUYECKOrO
MeToJ1a aHajau3a. YTo Takoe TepMOTPABUMETPHS?
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Aaboparopras pabora 10

10.1. KauecrBeHHBIE peaKIuu Ha XAOPAM(PEHNKOA

eab padoThbl: TPOBECTH KAUECTBEHHBIE PEAKIIMM HA JIEBOMMIIE-
TUH (XJI0paMEHUKON).

PeaxkTuBbl: TaOneTku «JleBomurietnn», «JleBoMunetnd AKTUTAO»
Wi cyOcTaHius JeBoMulleThHa, Tuapookuch Hatpus (NaOH,
® =15%), pactBop cymepara wMemm S-BomHoro (CuSO4*5H,0;
® =4 %), comsnas kuciora (HCI, @ =10 %), ciupt STHIOBBINA PEKTH-
¢bukoBaHHBIH (© = 95-96 %), criupt u3onponuioBkii, JIM®DA, aneToH.

Oo6opynoBanue: nunerky, nuner-go3atop Ha 200 MKI, MepHbIE
WINHIAPBI, XUMUYECKHUE TEPMOCTOMKHE CTaKaHbl, OIOKCHI C MPUTEP-
TBHIMU KpBIIIIKamMu Ha 45 My 1 6osee, my3bIpbku 00beMoM 10 mit, 37ek-
TporutnTKa, (hapdopoBas (MM araToBas) CTyIKa W IECTUK, KOHUYE-
CKH€ KOJObI, BOPOHKHU, DJIEKTPOIUIMTKA, YCTAHOBKA JUISl KUIISTYCHUS
C 0OpaTHBIM XOJOAWIHBHUKOM, YHUBEpCAIbHASI UHAMKATOpHAs Oymara
(YUB), xunienku, mmareiy, BeChl aHAUTUTHICCKUE, CITIEKTPOPOTOMETP.

Xoa padoTbI
IToaroroBka mccjexyeMoro oopasua

bepyT 4-5 TabneTok, coaepKalux JEBOMULIETUH, U TPU TOMOIIH
NIECTUKA Pa3MaJIBIBAIOT B MEJKH mopomrok. CyOcTaHIUs JICBOMHMIIE-
TUHA JOTOJTHUTEILHBIX ONEPaIfii MPOOOIOATOTOBKY HE TpeOyeT.

OnpiT 1. B TepMOCTONKOM XHMHUYECKOM CTaKaHE B3BEIIHBAIOT
0.1t oOpa3ma, mpUIMBAIOT IOCHEN0BaTeIbHO 2 M cnuprta, [[MDA
WK arieToHa (B30alThIBAIOT P-P U1 pacTBOpPeHMS aHaimTa), 20 M1 Ju-
crwumpoBanHoir  Bojabl, 200Mxkn NaOH (0=15%) u 0.8wmn
CuSO4*5H,0 (o = 4%). ConmepxuMoe CTakaHa aKTUBHO B30aJITHIBAIOT.
[TomyueHHBIE OmMEpaIy MPOBOAAT AHAJIOTHYHO JJIs BapyuaHTa OIbITA
0e3 HaBeCKH UCCIIeayeMOro oopasna (OTpHIATSIIbHBIA KOHTPOJI).

OTMmeYaroT Mmoy4eHHbIe U3MEHEHUS. J{omycKaeTcss HaTnIue KOM-
KOB U B3BecH (HEpacTBOPHMMEBIC KOMIIOHEHTHI o0pasma). IIpu HeoOxo-
JUMOCTH CHHUMAIOT CIEKTp IMOTJIONIEHUS IMOJYyYCHHOTO COCIUHECHUS
Y CPaBHUBAIOT CO CIIEKTPOM IOTJIONICHUS CTAaHJAPTHOTO PacTBOpA Jie-
somunerrna (¢ = 0.01 mr/n).

OmnbiT 2. K 3 M1 pacTBOpa, cozepxalieM MmoaydeHHoe B omnbiTe 1
xenatHoe coequHeHue, npuausaioT 3 mur HCI (o = 10 %). Ha6urona-
10T 32 U3MEHEHUSIMU.
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OmnbiT 3. B TepMOCTOMKOM XMMHUYECKOM CTaKaHE MM KOHUYECKOU
kos10¢e B3BemmBaroT 0.3 r 00pasma, BHOCIT KUIICIKH, IPUIMBAIOT ITOCIC-
noBateNbHO 15 M1 muctriumpoBanHoi Boabl, 1-2 mir NaOH (o = 15 %)
U KAATAT (MO0 OTKPBITO, JUOO ¢ OOpaTHBIM XOJIOIMILHUKOM)
Ha DJIEKTPOIUTUTKE HE MeHee / MHHYT ([OITyCKaeTCsl HAIMYHE KOMKOB
Y B3BECH), OTMEUAOT ITOCIICIOBATEIbHBIC N3MEHEHUST OKpacku. B xone
KUATISTYEHUST TICPUOMYECKH TIOJTHOCIT CMOYCHHYIO AuCTWLIITOM YD,
oTMe4aroT u3MeHeHus. [Ipy HeoOXOIMMOCTH CHUMAIOT CHEKTpP MOTJIO-
IICHUS TTOJTyY€HHOTO COSIMHEHUSI M CPaBHUBAIOT CO CIIEKTPOM TIOTJIO-
IIEHUS CTaHIAPTHOTO pacTBopa JieBomuiieTrHa (¢ = 0.01 mr/n).

KouTpoAbHBIE BOITPOCHI

1. Kakue peakiyu npoucXoasaT B IepBOM ombiTe? JIJist yero Heoo-
XxoauMa Imenous? Ilodyemy mis mpoBeAcHUsS peakiuii He TpedyeTcs
0onee cuiabHbIX ocHOBaHMH, ueM NaOH?

2. J1ns1 yero Hy’>KeH OTpUIATEIbHBIA KOHTPOJIb?

3. UTo mpoucXOAMT C XeJaTHBIM COCIWHECHHEM, ITOJTYyYEeHHBIM
B [IEPBOM OIIBITE TIPH T00ABICHUU COJISTHON KUCIIOTHI?

4. Kakoe coeluHeHUE KOHTPOIUPYIOT nipu nomoinu Y NUB?

5. Kakue peaknuyiyi mpoOMCXOIAT MPU KHUIITYCHHUH JICBOMHUIIETHHA
CO LIEJNIOYBI0?

6. MOXHO JIM HKCMOJB30BaTh yKa3aHHBIE OMbBITHI MPHU KOJIHYE-
CTBEHHOM OIIpeJIeIICHNN JeBoOMUIIeTHHA? ECcin MOXHO, TO JeTaIu3u-
PYHUTE OTBET.

10.2. KauecTtBeHHBIE peaKIIHU
Ha CyAb(DAaHUAAMUAHBIE IIPEIIAPaATHI

Ieap padoTbl: IPOBECTH KavyeCTBCHHBbIC PEaKIMHM Ha CyJbda-
HUJIAMHU]I,

PeakTuBbl: cyOcraniusa cyibbanmiamuaa («CTpenrtoruma»),
meab cepHokucias 5-omnas (CuSO4*5H,0; o =4 %), ruapookuck
Hatpust (NaOH; o = 15 %), uutpur Hatpus (NaNO,), coysgHas kucio-
ta (HCI;, © =1 %), xpuctauibl apoMaTHIeCKOTO THIPOKCHIIPOU3BOI-
Horo (HadTon-1, HapTON-2, PE3OPIMH U T. II.).

OOopyaoBaHMe:. IHUICTKH, IHIICT-I03aTOPbl, XUMHUYCCKHE TEp-
MOCTOMKHE CTaKaHbl, My3bIpbKH 00beMOM 10 M1, OFOKCHI, MEpPHBIC IH-
JUHAPHI, BOPOHKH, DJCKTPOILUINTKA, BEChl aHAJIMTHUYECKHUE, IIMATEIIH,
TEPMOMETPHI PTyTHBIC.
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Xoa padoThI

OmnpiT 1. Ha Becax B3BemmBaroT 0.01-0.02 r cynsdanumammma
Y IPWIMBAIOT MPU TOMOIIM MepHOTro IuiauHaApa 20 M IUCTUILIAPO-
BaHHOM BOJIbL. [10JIy4EHHYIO CYCIIEH3UIO HAIPEBAIOT HA AJICKTPOILIUT-
K€ JIO TOJIHOT'O PAacTBOPEHUS KPHUCTAIUIOB (JIOMyCKAETCs KUIISTICHHE),
CHUMAIOT COCY/ C SJIEKTPOTUIUTKH, KAYT MPEKpaIICHUs] KUTICHUS pac-
TtBOpa M mocienoBaTeabHo BHOCAT 200 M CuSO4*5H,0 (o =4 %)
1 200 mxn NaOH (o =15 %). HabnronaroT 3a m3MeHeHusMH. Jlanee
cHoBa go0apsioT nocaeaoareabHo 200 mxi1 CuSO4*5H,0 (o = 4 %)
u 200 mxi1 NaOH (o = 15 %). HaGmrogaror 3a H3MEHCHUSIMH.

OnbiT 2. Ha Becax B TEPMOCTOMKOM XHMHUYECKOM CTaKaHE
Ha 50 mi B3BemmBarT cHadaia 0.1 r NaNO,, a mocne TapupoBaHus
BHOcAT 0.01-0.02 r cynbdpanunamuga v OpUIKMBAIOT MPU MTOMOIIU
MepHOTo tuiuHapa 20 MII TUCTUIUTMPOBaHHOM BoABL. Jlanee B Ty ke
tapy BHocAT 200 Mk HCI (o = 1 %) 1 HarpeBaroT Ha 3JCKTPOILIUTKE
710 TIOJTHOTO pacTBOpeHHUs ocanka. HabmromaroT 3a M3MEHEHUsIMH. 3a-
TEM pacTBOP OXJAXKAAIOT 10 Temmneparypsl 20-65 °C, BHOCAT Ha KOH-
YHUKE IIMaTeNsi KPUCTAUIBI apOMaTHYECKOTO TUIPOKCUIIPOU3BOIHOTO
U KAMATAT He MeHee 5 MuHyT. HaGro1arT 3a H3MEHEHUSIMH.,

KouTpoAbHBIE BOITPOCHI

1. 3a cueT KaKuX aTOMOB MOJIEKYJIBI CyJib(haHUIaMHUIa TPOUCXOIUT
00pa3oBaHUE OKPALICHHOTO KOMILICKCHOTO COeTMHEHNS (OmbIT 1)7?

2. Kak Ha3bIBaeTCsl peakiusi, MPOUCXOJAIIAs MEXIY HUTPUTOM
HATpHsI M CTpenToruaoM (ombIT 2)? 3a CYeT Yero BO3MOXKHO €€ IPo-
tekanue? Kakoit mpoaykT oOpa3yercs B pe3yJbTaTe TaHHOW peaKIuu?

3. UTo mpoucxoauT mociie M100aBIeHUsT KPUCTAUIOB apoMaThde-
CKOT'O TUJIPOKCUTIPOU3BOTHOTO?

4. KakoBBI MEXaHU3MBI IEUCTBUS AaHTUOMOTUKOB?

AaboparopHas pabora 11
11.1. KauecrBeHHBIE peaKkmuy Ha ANOA30A
N
N
2-(Dernnmmernin)-1H-0eH3umumazon \
H
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Ieab padoThl: IPOBECTH KaUeCTBCHHBIC PEAKIIMK HA JUOA30II.

PeaxTuBbl. Tabnetkn «/(nbazon-Ybd», cepnas kucnora (HySOy;
koHIl.), JIM®A, kucnora comsgras (HCl;, o =1 %), p-p noma (Iy;
¢ = 0.1 moms/n).

O6opynoBaHHe. ICHULIWIIMHOBEIC Iy3bIPbKH, XUMHUYECKHUE CTa-
kaHbl Ha 50 M1, muneTku, MmepHble UIUHAPH Ha 50 1 100 M.

Xoa padoTsI
IToaroroBka oOpa3noB auda3oJa

Onny Tabnerky mmbOazona (0.02 r) pasigaMmpIBalOT Ha JIBE YaCTH.
OnHy Y3 HHUX IOMEIIAIOT B XUMHYECKHH CTakaH W pa3MajibIBarOT
710 TIOPOIIIKOOOPA3HOTO COCTOSTHUS, TMOCIEIOBATEIbHO MPUIUBAIOT 2 MJT
JIM®A un 23 M3 TUCTUIUTUPOBAHHOM BOJBI. COAEPKUMOE SHEPTUUHO
NIEPEMEIITNBAIOT B TEUCHUE OJHOW MHUHYTHI. [loydeHHYIO CYyCIIeH3HIO
bunbTpyroT. OUIBTPAT UCTIOIB3YIOT AJIS JATBLHEHIINX OTIeparIHil.

OmnpiT 1. K 1 M1 o6pa3ua audaszona npuauBaroT 2—4 kamm HCI
(0 =1 %), a 3aTeM BHOCAT OJHY KaIUll0 p-pa uozia. HaOmromaror
3a U3MEHEHUsIMU. BHOCSAT eie 2—8 kamenb pacTBOpa Moja ¥ HaOJo-
JAI0T 32 U3MEHEHUSIMH, PE3yJIbTaThl PUKCUPYIOT B pabodeMm KypHaIe.

OmnbiT 2. BTOpyl0 TMOJIOBMHKY TaOJeTKH Au0a3oyia IMOMEIAIoT
B NICHUIIWJJTMHOBBIA TY3BIPEK, Pa3MalIbIBAIOT 0 MOPOIIKOOOPA3HOTO
coctostus ¥ mpwiauBaioT 0.5 mim H,SO,4 (konir.). Koyt ogHy MHHYTY
U GUKCUPYIOT u3MeHeHus. XKyt 5—7 MUHYT U PUKCUPYIOT U3MEHEHUS.

KouTpoAbHBIE BOITPOCHI

1. Yto takoe ankanouapl? Kakumu cBoMcTBaAMM OHH OO0JIaIar0T?
Kakue atombl win (QyHKIIMOHATIBHBIE TPYIIbI ONPECISIOT JaHHBIC
cBoiicTBa? HazoBuTe mpumepsl APYruxX MPUPOIHBIX AITKATOU OB,

2. OnummTte dhapMakoJIOrHIecKoe aercTre auodazona. Yto Takoe
dbapMakoMHaAMUKA U PapMaKOKMHETHKA?

11.2. KauecTBeHHBIE PEAKIII HA IIAIIABEPUH

0
G AN
H3C\o _N 1-(3,4-nuMeToKCHOCH3MI)-6, 7- TMMETOKCH-

HCI N30XHUHOJIUHA FI/II[pOXJ'IOpI/II[
/O
HaC O
HsC
o
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Ileab padoThl: IPOBECTH KAYECTBCHHBIC PCAKIIMK Ha TAIlaBEPHUH.

PeaxkTuBbl. Tabmerku «IlamaBepun», «Ilanma3zon» wnm cyOcTaH-
IUs TanaBepuHa ruapoxjopuaa, azotHas kuciiota (HNOsz; ko),
cepas kuciaora (H,SO4 konm.), dopmammu, p-p woma (I
¢ = 0.1 moxan/n), congnas kuciora (HCI;, =1 %) dpochoprOoMOINO-
nenoBag kuciaora (HsPO,*12M00;*2H,0; o = 10 %).

Oo6opynoBanue: dapdoposas (Min araroBas) CTylnKa U IECTHK,
IUTICTKH, IHUICT-103aTOPbl, XMMHYCCKHE TEPMOCTOHKHE CTaKaHBI, Iy-
3pIpbkH 00beMOM 10 M1, OIOKCHI, MEpHBIE HIJIUHJIPHI, BOPOHKH, (DUIIb-
TpOBaJIbHAsE OyMara, 3JIeKTPOILTUTKA, BEChl aHAIUTUYCCKHE, IIITIATEIIH,

Xox padoTnl
IHoaroroBka o0Opa3una manaBepuHa

5—6 TabyieToK MamaBepuHa pa3MajibIBAIOT B CTYIKE 0 OJHOPO/I-
HOT'O MIOPOITKOOOPA3HOTO COCTOSHHS.

OnbiT 1. B nenunuminHoBeIi my3sipek nomerniator 0.02 T oOpas-
na u npuwinBatoT 1 mir HNO; (kon1r.). PactBop BeIcTanBaroT 2—3 MH-
HYTBI U HAOJIOIAlOT 32 U3MEHEHUEM OKPACKHU.

OnpiT 2. B neHnuunHoBeIi my3sipek nomeniator 0.02 r oOpas-
na u npwmaioT 1 min HySO,4 (ko). PacTBop BeICTamBarot 2—5 Mu-
HYT U HAOJIOJAIOT 32 M3MEHEHUEM OKpacku. [lamee my3wipek Harpe-
BAIOT Ha AJICKTPOILTUTKE, OTMEYAIOT MPOTEKAIOIINE U3MEHEHUSI.

OnbiT 3. Peaknua Co6oJ1eBoii. B neHUIMIUIMHOBEIN ITy3BIpEK
BHOcAT mocienoBarenbHo 0.02 T pasmornoTtoro mamaBepuHa, 0.5 M
KOHIIEHTPUPOBAHHON CEPHOUN KHUCIOTHI. 3aTEM IO KAIUISIM MPUIHBAIOT
pactBop ¢opmannHa. OTMEUaOT TMOCIe0BATEIbHbIE H3MECHEHUS
okpacku. Pe3ynbpTaThl PUKCUPYIOT B JJaOOpPATOPHOM KypHAJIE.

OnbiT 4. Peaknus bymapnaa, Barnepa, Jlworoas. B xumuue-
ckoM ctakade Ha 50 mu B3BemmBaioT 0.05 r oOpasma, TpUIMBaIOT
20 M1 gucTuMpoBaHHOW BoAbl. CyCNEH3UIO BCTPAXUBAIOT B Tede-
HUe 3-5 MHUHYT, 3aTeM (UIBTPYIOT Yepe3 QMIbTPOBAIBHYIO OyMmary.
B my3eipek otOuparor 4 mu ¢uiabTpara, BHocaT 1-2 xarmmu HCI
(o =1 %) u 100aBISIFOT HECKOJIBKO Kallellb pacTBOpa ioaa (peakTuB
Bymapna, Baruepa, Jlroromus). HaGmomnaroT 3a ”3MEHEHHSIMH.

OmnbIT 5. 4 M1 paHee MOJYYEHHOTO (puiibTpaTa BHOCST B INECHU-
WUTMHOBBIM Ty3bIpeK, npuiuBaioT 2—4 karum dochopHOMoInOe-
HOBOM KHca0THl (® = 10 %) 1 HarpeBaroT Ha JICKTPOIUIMTKE JI0 Hava-
na xureHus. HaGmro1ar0T 3a M3MEHEHUSIMHU.
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KonTpoabHBIE BOIIPOCEHI

1. 3a cdeT dero mamaBepruH 00pa3yeT COJb C COJISTHON KHCIOTON?
[Touemy HCTIONIB3yETCSI UMEHHO COJISTHAsI KMCJIOTa?

2. KakoBbl ME€XaHU3MBbI peaklnii, MPOTEKAOIUX B JTaHHOU J1a00-
paTopHOii padoTe B ombIiTax 1-3? OnuInnTe aTaKyIomue areHTH U TO,
KaK OHU 00pa3yroTCH.

3. Uro takoe peaktuB Mapku? [loueMy peakiusi He OyJIeT UATH
B IIPUCYTCTBUM Pa30aBICHHON CEPHOU KUCIOTHI?

4. Yto Takoe peaktuB bymapna, Baruepa, Jltorons? 3a cuet yero
yAaeTCsl paCTBOPUTH MO/ B MOJIIPHOM PacTBOPUTENE?

Aaboparopmas pabora 12

12.1. KauecTBeHHBIE peaKIINN HA AapaeTAMOA

e padoThl: IPOBECTH KaUYECTBEHHBIC PEAaKIIMK Ha TTapalieTaMosl.

PeaktuBbl: Tabnetku «Ilaparneramon-MC», pacTBop Xjopuja xe-
ne3a(lll) 6-ognoro (FeCls*6H,0; ¢ = 1 r/n), pacTtBop Ouxpomara Kaus
(K,Cry,07; ¢ = 2 /i), kucnora comsnas (HCI; o = 10 %), IM®DA.

OOopyaoBaHue: MUIIETKH, XUMUYECKUE TEPMOCTOMKHE CTAKAHBI,
y3bIpbKH 00beMOM 10 MJ1, 2JIEKTPOILIUTKA, apdopoBas (MU araTo-
Bas) CTyIIKa M IECTHUK, kKosba byH3eHa, BopoHka broxHepa, KoHH4YE-
CKHE KOJIOBI, BOPOHKH, MEPHBIC [TUINHIPHI, BECHl aHAIUTHYCCKHE,

Xoa padoTsI
IHoaroroBka o0pa3ua napameramoJia

bepyt 4-5 Tabnetok maparieramosia U MpY MOMOIIM TECTUKa pas-
MaJIbIBaIOT TabJEeTKW B MeJkui mopouok. Otoupator 0.5 r mapaiera-
MoJjla B €MKOCTh (HampuMmep, B MEHUITWLIMHOBBIA ITy3bIPEK MM OFOKC)
u npuinBaioT 2 mi JIM®A. [lonydeHHy0 CyCIIEH3HUIO MEPEMEIIUBAIOT
2-3 wmuHyThl. Opranudeckyro a3y KOJIUYECTBEHHO MEPEHOCST
B XMMUYECKUNA TEPMOCTOMKHUIN CTaKaH MPU MOMOIITU 25 MJT TUCTUIUTUPO-
BaHHOM BOJBL. [loydeHHBIN pAacTBOpP TAKXKE SHEPIUYHO NEPEMEIINBA-
10T. ECliM €CTh KOMOYKH, UX PaCTUPAKOT CTEKISIHHOM Majodkou. [lamee
pacTBOp QUILTPYIOT Yepe3 GUiIbTPOBAIbHYIO Oymary Ju0o Mo BaKyy-
MOM. [1oy4eHHBIN PACTBOP UCIIONB3YIOT I JAaJbHEUIIIETO aHAIN3A.

OnpbiT 1. B neHUIMUIMHOBBIA MYy3bIPEK MEPEHOCAT 2 MII MOJT0-
TOBJICHHOT0 00pasiia mapaieramoia, a 3aTeM MPUIUBAIOT 2 MJ p-pa
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FeCl;*6H,0 (¢ = 1 r/n). HaGnronaroT Moy4YeHHBIH pe3ysIbTaT U (DHK-
CUPYIOT €TO B JJa0OPAaTOPHBIN KypHAaI.

OnpIT 2. B 0AUH NMEHUITWIMHOBBIA MYy3BIPEK BHOCAT 9 M 00-
paslia mapaieramoiia, a B Jpyroii — 5 MJI JTUCTUUTUPOBAHHOMN BOJIHI,
B 00a my3bippka BHOCAT 4-5 kamens HCI (o = 10 %) m kunarsr
Ha JJIEKTPUYECKON TUTMTKE 2 MUHYTHI. Jlajgee pacTBOpHI OXJaxAaroT
110 50-60 °C u BHOCAT 2 M p-pa K,Cr,07 (€ = 2 r/n). PacTBopsl cHOBa
KHATISATIT HA 3JEKTpUIecKod TumTke 1-3 MuHyThl. OTMEYarOT MOJy-
YCHHBIC U3MEHEHHUS, IeTIAl0T COOTBETCTBYIOIINE BHIBO/IHI.

KonTpoabHBIE BOIIPOCEHI

1. Kakoe coenuHeHrnEe 00pa3yeTcs B IEPBOM OIBITE?
2. ]l yero HyeH pacTBOp OMXpoMaTa KaJiusl, COISTHON KUCTOTHI
¥ BOJIbI? HanummmTe ypaBHEHHUS MPOTEKAIONIUX peaKIyi (OIbIT 2).

12.2. Peaxkmyuu mOAAMHHOCTH Ha (pypariiAuH

I\ N<
ON S % NH

NH
o 2

2-[(5-Hutpo-2-dypanmin)MeTiieH |ruApa3nHKapOOKCcaMuI

Leab padoThI: TPOBECTH KAYECTBEHHBIE pEAKIUM Ha mapare-
TaMOJI.

PeakTuBBI: BOJIHO-OPTaHUYECKUN P-p (ypalluinHa, TUIPOOKUCH
Hatpus (NaOH; o = 10 %).

OOopynoBaHue: MUIECTKH, MUMNET-I03aTOPbI, XUMHUYECKHUE TEp-
MOCTOMKHUE CTAKAHBI, ANEKTPOIUIUTKA, MEPHBIE HWJIUHIPHI.

Xoa padoThI

B Tepmocrtoiikuii xuMuueckuid crakaH Ha 50 M TmOMeNaroT
2—4 M7 BOJHO-OPraHWYECKOTO pacTBOpa (QyparuinHa, TPUIUBAIOT
20 M1 gucTHIITUpOBaHHOW BoAbl. [Ipu Hamuuuum B3BECH PAcTBOpP MO-
JIorpeBaroT, He pomyckas kumnenus. [anee BHocat 2wmin NaOH
(o =10 %) u HAOMIOMAIOT 3a M3MCHEHUSAMH. [loydeHHBIH pacTBOP
kunsaTAT 10-15 MuHyT 1 HaOIIOAAIOT 32 U3MEHEHUEM OKPACKH.
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KonTpoabHBIE BOIIPOCEHI

1. Yto 00ycClIOBIMBAET KEATYIO OKPAaCKy COCAMHEHHUS U pacTBOpa
dbypanunuaa? YTo Takoe OCHOBHBIC U JIOTIOJIHUTEIIBHBIC I[BETA?

2.Yem oOycioBlieHa CMEHa OKpackud pacTBopa ¢ypaluinHa
Ipy J00aBJICHUH IIIEIOYN?

AaboparopHas pabora 13

13.1. Pasanume aMHHOKHCAOT
II0 CIIOCOOHOCTH K KOMIIA€KCOOOPa30BaHUIO

Heab padoThHI: NMPOBECTH KAYECTBEHHOE OIPEACICHUE aMHHO-
KHCJIOT IPHY TTOMOIIY PEAKIIUU KOMILJICKCOOOpa30BaHHs.

PeakTHBBI. pacTBOp 2-aMUHOYKCYCHOH KHCIOTHI (0 = 1 %), pac-
TBOP aMHUHOATAHCYIb()OHOBOM KHCIOTHI (® =1 %), ruapOOKHCH
Hatpuss  (NaOH; ©=10%), w™enp cepHOKHuCIas 5-BojHas
(CUSO4*5H20; w=4 %)

OOopynoBaHMe: CTakaHbl XWMHUYECKHE, IYy3bIPhKA OO0BEMOM
10 mu1, MUOETKH, MUTIET-103aTOPBI, IPOOUPKHU.

Xoa padoTsI

B oaMH M3 NMEHUIUUIMHOBBIX Iy3BIPHKOB BHOCST 2 MJI pacTBOpa
2-aMUHOYKCYCHOU KHCIIOTHI (® = 41 %), B apyroii — 2 M1 pacTtBopa
aMHUHO3TaHCYJIb(OHOBOM KUCIOTHI (® = 1 %). B kaxkayro u3 eMKocTei
BHOCT 2 Ma 10 % pacrBopa NaOH (o = 10 %) u 0.2 M pactBopa
CuSO4*5H,0 (® =4 %). HabmrogaroT 3a X0A0M PeakIMii, IeJIaf0T COo-
OTBETCTBYIOIIME BHIBOJIBI

KonTpoabHBIE BOIIPOCEHI

1. HazoBuTe TpuBHAJIbHBIC Ha3BaHUS aMUHOKUCIOT, UCIIOJIb3ye-
MBIX B JlabopaTtopHoi pabote. M300pa3ute monmydyeHHbIE KOMILIEKC-
HBIC COC/IMHCHHS. YKaKHUTE OMOJIOTHYECKOS 3HAYCHHE JTaHHBIX aMU-
HOKHUCJIIOT.

13.2. B3zanmoaericTBue 2-aMIHOYKCYCHOM KHCAOTBI
c noHamu Fe?t u Fe3*

eap padoOThHI: MPOBECTU pEAKIMU 2-aMHUHOYKCYCHOW KHUCIJIOTHI
2+ +
c cossimu Fe™ u Fe™.
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PeakTuBbl: cynbdar sxenesza (1) (Fey(SO,)s, cyx.), cymbdar xe-
aeza (1) (FeSO4 cyx.), pacTBOp 2-aMHHOYKCYCHOM KHCJIOTBHI
(o =1%).

OO6opyaoBanue: cTakaHbl XumMudeckrue o0bemMom 50 mil, My3bIph-
ki o0beMoM 10 M1, TUMETKH, MHUMIET-A03aTOPhI, MPOOHUPKH, IITATEIIH,
BEChI AaHATTUTUYECKHUE, TITUTKA AJIICKTPUIECKasl.

Xoa padoThI

B nBe xumuueckue emkoctu nomemaroT 0.05 1. Fey(SOy4); (cyx.)
u FeSO, (cyx.) coorBeTcTBeHHO (OHO COCOUHEHHWE — OJIHA €MKOCTB).
[IpwmmBatror 10 ™M AUCTWUIMPOBAHHOM BOABI M HAarpeBarOT
Ha DJIEKTPOIUIUTKE J0 pacTBopeHus. B 06e emkocTn BHOCAT 3 MJI pac-
TBOpa 2-aMuHOYKCYCcHOU KHCIOTH (® =1 %). Oba pacTBOpa momorpe-
BAIOT JI0 HayaJla KUTEHUs, HAOJTIOIAt0T 32 M3MEHEHUEeM OKkpacku. OTMe-
YalO0T MPOTEKAHUE COOTBETCTBYIOIIMX PEAKIIHM, JICJIAIOT BHIBO/IBI.

KouTpoAbHBIE BOITPOCHI

1. Ilpeanonoxute, Kak B (papmManeBTUUECKON OTPacCiIu HCHOJIb-
3YIOT JaHHBIE PEAKLUU.
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Y4eOHO-MEeTOANYECKOE TT0CO0HE

Penakrop, koppekrop M. DO. JleBakoBa
Bepctka M. 3. JleBakoBou

[Moamucano B eyath 06.03.2019. dopmar 60%84 1/16.
Ven. ney. 1. 3,02. Yu.-u3n. . 2,2.
Tupax 2 »k3. 3aka3

OpurnHan-MakeT NOArOTOBJIEH
B PEAAKIIMOHHO-U31aTeIbCKOM otaene Apl'Y.

SpocnaBckui roCyJapCTBEHHBIN YHUBEPCUTET
um. I1. I'. JlemuoBa.
150003, Apocnasinb, yn. CoBerckas, 14.



