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Ne 1]Tapic

1. TakpIpbI0bI: DapManeBTUKAIBIK XUMUsIFa Kipice. Camanblk KepceTkimTep Oovibiama /13
JKaambl (hapMaKoIEsUTBIK Tajjay oJicTepl: cumarrama, epirimTik, /I3 KathuoHmap XoHe
aHWOH/Ap,  CalJbIK  peakuusuiap  JkoHe  (YHKIMOHANBABI  TONTap  OOMBIHIIA
UeHTHPUKAIUIAY.

2. Makcatpl: CTyaeHTTepre IOpUTIK 3aTTap CamachlH 3€PTTEUTIH JKajIbl 9MICTEp MEH
TOCUIZepAl  KOJjJaHa OTHIPBIN, HOPMATUBTI KyKaTTap, JOpUIK 3arTap CamachlH
periiaMeHTTeUTiH ~ MeMIIeKeTTIK ~ NpUHOUNTEp MEH  epexerep  TanaOblHA  caif
(apMaIeBTUKAIIBIK TAJIJay JKacayIbl YUPETy

3. lopic Te3ucrepi
Kocnap:
1. Kipicne
2. CamanbIk kepceTkimTep O6orbIHIIa J[3 sxanmbl papMakonesyIbIK Taiiay 9aicTepi:
cUIarTama, epirilrik.
3. Cananbik kepceTkimrep OoibiHIa J[3 sxambl hapmMakoresiblK Tanaay ogictepi: 13
KaTUOH/Iap JKOHE aHMOHAp, CAlalIbIK peaKIusIap KoHe (PYHKIIMOHAIBIBI TONTAP
OoiipIHIIIA MACHTHU(UKAIUSIAY.

dapmarneBTUKaIBIK XUMHUS — KOJJIaHOANBl FHUIBIMH TMOH. OJ XUMUSUIBIK, MEIUKO-
OMOJIOTHSUTBIK *oHE MPO(HITHII MOH IEp HeTi31H/e Oa3alaHFaH.

ba3zanblKk XUMHSUTBIK TTOHIAEP/AIH KETICTIKTEPl HOTIKECIHE (apMaIleBTUKAIBIK XUMUS
MaKCaTThl OaFbITTa JKaHa JOPITIIK 3aTTap/Abl 3ePTTEY MACENIECIH MISIIe].

dapmareBTUKAIBIK XUMUS JOPUTIK 3aTTapblH ajly >KOJAApBIH, (DU3UKAIBIK >KOHE
XUMUSUTBIK  KACUETTEPiH, XHMESUIBIK KYPBUIBICHI MEH (DapMaKOJOTHSUIBIK —OCJICEeHIUTIr
apachIHIIAFbI ©3apa OalTaHBICHIH, CAITAChIH 3ePTTEY SICTEPIH OKBITA/IbI.

OKy MmoHI OOJIBIN MOPUTIK 3aTTAPAbIH XUMUSACHI MEH TEXHOJIOTHSCHI, all OKY OOBEKTICl
OOJIBITI TOPIJTiK 3aTTap CaHaJaIbI.

Tepmunosorusi. 1979 x 5sKcnepTTep KATBICYBIMEH TEPMHHOJIOTHSIIBIK —CO3IIK
Kacaapl. ATanFaH ce3/iK 0ipaeH-01p KyKaT peTiHae OCKITiIiN, KOJIaHyFa YChIHBIIIBL.

@apMaKoJOTHSUIBIK 3aT — KIMHUKAIBIK ChIHAK OOBEKTiCI OOJIBII CcaHallaThIH,
(hapMaKoJIOTHUSIIBIK OCICEHAUTITI aHBIKTAIFaH 3aT HEMECE 3aTTap KOCIACHI.

Hopiaik 3at - (7mopi, DOpUTIK 3aT, MEIWIMHAIBIK Tpernapartap, (hapMareBTHKAIBIK
npenaparTap) KIWHUKAIBIK ChIHAKTaH OTIM, aJaMbl HEeMece JKaHyapIsl eMJIey, aJIbIH-aTy
MaKcaThIH/Ia KOJIJaHyFa pyKcaT ajfaH, Tipkey HeMipi QapMakolorusuiblk 3aT. Jlopimik
3arTapra ocep erymn 3arrap (cyOcranmms), paibiH gopimik 3arrtap (AJI3) (mopimix
npemnaparrap, Jopijiep, MEIUKaAMEHTTED); TOMEONATUSUIBIK Jpiiep; aypy KO3JBIPFBIIITaAPbIH
JUArHOCTHKANAayJa KOJJIAHBUIATBIH 3aTTap COHBIMEH Oipre KO3JBIPFBINITapFa HEMece
napasuTTepre Kapchl 3aTTap; AQPUIIK KOCMETHKANBIK 3aTTap JKOHE TaMakK eHIMJepiHe
KOCBUIATBIH JAOPUIIK KOCBIMIIIA 3aTTap KaTaJbl.

Kana nopiiik 3arrap - eHAIPICTEH MIBIFAPbUIFAHHAH KEHiHT1 ajFaliKbl 5 >KbIUI
apanbirbiHaarel qopimik 3at. Onap yaemi [OCHUNCKAC 6akpuiayblHaH OTII TYPYBI KaXKeT.

Japinik Typ — Aopinik 3aTTapra Hemece JOpUTiK eCiMIK IMIMKI3aThlHA OHBIH TYPiH,
JKaFIaiibIH, MOJIIIIEPiH, OPBIHIAYBIH KOHE KOJAaHY d/IICIH aHbIKTayaa OepiaeTiH Typ.
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IMaTenTTi Kapimik 3arrap (Directive 65/65 EEC) — apHaiibl opamia apHaiibl aTayMeH
HapBIKKA TapaThUIATHIH KE€3-KEJITCH JIaibIH JOpUTIK 3aT. ECKepTy: MaTeHTTI JopiliK 3aTTapaan
Oacka, mopixaHajiapa MaruCTPaJIbIbl PEIETITIICH JKOHE JKeKe HayKacTapra apHaJFaH apHaWbI
pElENnTIIeH JalbIHIATAThIH I9PLTIK 3aTTap OO0JIaIbI.

MarucTpanabibl peunentrep — J9pITepAiH pelenTi; apHaibl peuent — oI
(dbapmareBTUKaIBIK PEIIETITI.

Cnemnpuxanus (GMPWHO) eHnmipic  mpoleciHiae  anblHATBIH — HEMece
KOJIJTAaHBUIATBIH OOBEKTIre TallanTap KOSTHIH HOPMATUBTI KykaT. EckepTy: cnernmduxanms
OHIM carackiHa 0ara OepeTiH HeTi3ri HOPMAaTUBTI KY)KaT OOJIBII CaHAJIATbI.

Hopinik 3arrapapid skapamabl Mep3imi — HK TtamaGeiHa caii gypeic cakray
JKaFTalbIH/IA TOPUTIK 3aTTap/IbIH CaNlaChlH )KOFAITIANUTBIH YaKbIT apajIbIFbl.

Buormimainiri — mopinik mpemaparThl KoJJaHFaHHAH KEHWIH ar3ara TYCKEH JOpLIIK
3aTTHIH CiHY JKbUIIAMIBIFBI MEH TOJBIKTHIFBI OJap/IbIH CAaHbIHA OAMIAHBICTHI CUTIATTAIATBI.

Buo3kBUBaIEHTTINIIK - OPTYPIIl OHAIPYLIIEP AalibIHIAaFaH Oip JOPUTIK MpenapaTThiH
K10episeTiH apajbIKTaFrel OMOTHIMAUTITIHIH TEHIIT1.

Banupaunus - eHmipic mpoleciHe KoHe OEKITUIreH TajanTapra caii eHIM carmachlHa
coiikec Oara Oepy JKoHE 3aH[bl KY)KaTThI TYpiHIE OCKITY.

@apMalneBTHKAJIBIK XUMUSHBIH KOFAM/IBIK- MeTHIIHHAJIBIK MOHI

dapmaleBTUKAIBIK XUMUSHBIH ~KOFAMIIBIK- MCIUIMHAIBIK MOHI OHBIH JKaHa,
3¢ (heKTUBTI, Kayinci3 JOpiTik 3aTTap *oHe (papMaIeBTUKAIBIK Tallay dMIICTEPIH JKacayIarbl
pOJIi apKbUIbI aHbIKTadaAbl. BYriHri KyHre neliH oJeyMETTIK MOHI Oap aypyiapasl emjey
MaKCaThIH/1a KOJIJJAHBLIATHIH €H MaHBI3/IbI TEPANICBTHKAIBIK TONTAP: KYPEK-KaH TaMBIPJIAPHI,
KaTepJi icik, TyOepKyJie3, ICUXOHEBPOJOTHSIIBIK, BUPYCTBIK JKOHE T.0.

dapMalneBTHKAJIBIK XUMUSIHBIH Heri3ri MaceJeiepi:

1. CuHTETHKAaJIBIK KOHE TaOUFU KOCHUIBICTAPIBIH XHUMUSITBIK KYPBUIBIMBIH ©3T€pTe JKOHE
3aTTHIH KYPBUIBICKI MEH OMOJIOTHSIIBIK KACHUETTEpl apachlHAarbl ©3apa OailaHbICTHI
AHBIKTAl OTBIPHII, JOPLTIK 3aTThl MAKCATTHI )KOHE IMIUPUKAIIBIK 137IECTIPY;

2. Jlopimik 3arThiH 3((EKTUBTINIrE MeH Kayilnci3Airii KaMTamachl3 €Te OTBIPHII,
OJIapJIBIH CaIlaChlH AHBIKTAWTHIH YKaHa )KOHE JKETUIIIPIITEH 9IICTep JKacay;

3. ®apMaKOKMHETHUKAJBIK ~ JKOHE  HKOJIOro-(hapMaleBTHUKAIBIK  3epTTey  YIIiH
OHOJOTUSIIBIK 00BEKTIZET1 JOPUTIK 3aTTapAbl Talay oICTEPiH jKacay.

Bipinmni maceneHi Kazipri (U3HKO-XUMHESUTBIK 9iCTePIl K€H KOJIJaHa OTBIPHII, AOPITIK
npenapaTThlH  (QU3UKAIBIK KOHE XHMHUSIIBIK KAaCHETTEePiH (QYHIaMEHTAIbIbl TEOPUSIIBIK
3epTTeyJep HEeTi31H/e aHbIKTay apKbUIBI MIENIyTre 00 Ibl.

OU3NKO-XUMHUSIIBIK  QMICTEPl KOJTAaHY HETI3IHAC XHMHSUIBIK KYPBUIBICH Oipaei
JOpUTIK TIpenapaTrap TOObIHA Tanjay oAicTepiH OipbIHFaiyam >xacay THIMII. BipbiHraitnay
MIPOBU30P-aHAIMTUKTIH €HOCK OHIMIUTITIH KOFapIaTyFa YJIKeH MYMKIHIIK Oepei.

DapManeBTHKAJBIK XMMHUSIHBIH KJCINTIK MOHAEPMEeH HHTErPAMSIChI.

Jopinik eciMIiK IIMKI3aTBIHAAFEI OMOJOTHSIIBIK OENCEHAl 3aTTapblH OeiHyl MEH
Tajnaybl kacaiablHOal (hapMaKOrHO3USHBIH AaMybl MYMKiH eMec. DapmalleBTUKANbBIK Talaay
TOPUTIK TperapaTTapAbl aly Ke3iHAeri TEeXHOJOTHSUIBIK MPOIECTIH MKEKe CaTbUIapbIMEH
TiKesel OaiIaHbICTHI.

@apmanusHel YHBIMAACTBIPY KOHE Oackapy (apMaleBTHUKANBIK XUMUSFA TOPLIIK
3aTTap camachlH OakpUiay KOHE CTaHIapTTay >JKYWECIH YHBIMIACTHIPY KE3CHIHIE ©3
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KQKETTUINH Kepcereni. bBHONOTHANBIK OpTafgarbl JIOPUIIK  3aTTap JKOHE  OJIApJIbIH
METa0OJIUTTEPIHIH Kypambl  ((hapMakoJWHAMHKA, TOKCHKOJIMHAMHKA) JKOHE YaKbIThI
(papmakokMHETHKA, TOKCUKOKMHETHKA) OOMBIHIIA aHBIKTay (apMalEBTHKAIBIK KOHE
TOKCHKOJIOTHSJIBIK ~ XMMHSJIAp MOCEJeCiH —mrenryjeri  (apMaleBTHKAIBIK — XUMHSHBIH
MYMKIHJIIT1H KOpceTei.

Xorapeina aTanFaH TMOHIECPMEH THIFBI3 OailaHbic (hapMaleBTHKAIBIK XUMHUSHBIH
Ka3ipri MoceleIepiH Iy 1l KAMTaMachl3 eTe/Il.

dapmManeBTHKAJIBIK XUMUSTHBIH MAKCATTAPbI:

1. Jlopinmik 3aTTapIblH KYPBUIBICBIH TEPEH OKBIN OUTy HOTHXKECIHIE JXKOHE OaFbITTHI
MakcaTTa oJIapIbIH KYPBUIBICHIH ©3repTy HET131HE ICTEP I 13ACCTIpY.

2. DapMakoJIOTUSIBIK  OCNCEHAUNNT MEH XHMESUIBIK  KYPBUIBICHI  apachIHIIaFbl
0aiiJIaHBICHIH OKBITY.

3. Jlopinik 3aT canachlH aHBIKTaWTHIH MPUHIMIITEP MEH TaJanTapIbl jKacay.

4. Jlopisik 3aT canachklH OaKplIay 9/IiCTEpiH TaHIAy.

MeauuuHaaa NPaKTHKACHIHIA KOJJIAHBLIATHIH JIPIJIiK 3aTTapFa pyKcar 0epy :Kyieci

JKana nmopinik 3aTTap eHAIPICiH 13JECTIPY KoHE MEHIePYIiH HET13r1 Ke3eHaepi

1. buonorusuislk OenceHai 3aTTap/bl CKPUHUHT 9/1iCIMEH CUHTE3/ICY JKOHE TaH/ay.

2. ®DapMaKoOJOTHSUIBIK ~ CKPUHUHT  (TYPaKTBUIBIFBI,  JKapaMCBI3JIBIFbI  OOWBIHIIA

OMOJIOTHSUTBIK OCJICEHIUTIK KOPCETIEHTIH 3aTTapAbl TAH ALl aITy).
Kinuaukara neiiinri CbIHaK
HK xacay
KnuHUKaIBIK ChIHAK
Jopimik 3aTTap MEH TYPJIEPAiH OHIIPICTIK TEXHOJIOTHACHIH XKacay
[TpemapaTTbl ©HEPKICINTIK OHAIPICKE EHT13Y.
Ochl Ke3CHJEP/JCH OTKeH MOpUIIK 3aTTap MEAWIMHATA JKOHE OHEPKICINTIK eHaipicTe
KOJIJJaHyFa pyKcaT anajibl, MEMJIEKETTIK peecTpre eHri3uIim, Tipkey HeMipiH ananbl. byn
CBIHAKTAPJAH OTIETCH MOPUTIK 3aTTap 3aHIbI TYple KOJIaHyFa pykcart etinmmeini. Knnaukara
JIEHIHT1 JKOHE KJIMHHMKAJIBIK CBhIHAK MaTepuaaaapbl OCKITUTy YINiH (apMaKOIOTHSIIBIK
KomuTeTKe Ki0epineni. COHBIMEH Oip Me3Tijjie capanTay OpTajbiFbiHA Ja kibepineni (cama
KepceTKimTepiH Tekcepy). Ochl Ky)KaTTapMeH Katap OHIIpiCTe TeXHOJIOTHUSIIBIK PErIaMeHT
YKacaJIbIHAIBI. BapiblK FRITBIMU 3€pTTEYIIEp 3ayBIT OHIIPYIIUIepIMEH Oipre ®KYypri3iiei.
Japijik 3aTTapra KOMbLIATHIH Ka3ipri MeIMKO-0HOJOTUAJIBIK TAJANTapP

MeaunuHa TpakTUKACchlHA EHTI3IITeH JKaHa JTOpUTIK 3aTTap Kejlecl Tajanrapra cai
00JTyBI KaXKEeT:

1. Mopimik 3arTapablH Kayirnci3miri (KONJaHy Ke3iHJIe jKaHaMa pPeaKIvsUIapIbiH
0osMayhI)

2. Jopinik 3atTapasiH 3G dekTuBTimiri. Jopinik 3artapasy 3QQeKTUBTINITT 0NapabIH a3
J103a]1a XKOFapFbl EMJIIK ocep KOPCETYIMEeH CHMaTTalaabl. TepaneBTUKAIBIK JT03aChl a3
YKOHE YJBUIBIFBI TOMEH AQPUTIK 3aT A (PEKTHBTI JeT caHalaIbl.

3. JKana mopumik 3aTTapibsl KOJIAAHBUIBIN JKYPreH IOPUTIK 3aTTapMeH  OMOJIOTHSUIBIK
ocepl kKoHE ©Te a3 Kapchl KOpCETKilli OOWbIHINA CalbICTBIPFAHAA APTHIKIIBUIBIFBI
00JTyBI KaXKeT.

4. JKana nmopinik 3aT OMOTHIMI KOHE HETI3I1 acep eTYyIIl 3aTTap JOpLTIiK 3aTTapiaH Kel
Meepzae OemiHyi THIC.

5. Jlopimik 3aTTap/IbIH KapaMmIibl Mep3imMaepi

No ok w
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Jopiitik 3aTrrap camachblH perjJiaMeHTTEHWTiH MeMJIeKeTTIK NPUHUHMOTEP MeH
epexeJsiep

Hopinik 3arrapael craHgaprtray. Jopimik 3arTap camacklH KaMTaMachl3 €TETiH
OakpLIay-pyKcaT O6epy JKyheci.

Jopiiik 3aTrapabl cTaHaaprTay — OlpbIHFalijlaHFaH TaJlalTaplbl JKacay KoHE
KOJIIaHy, JOPUTIK TYPJEP/l 3epTTey d1iCcTepi.

Jopiiik 3aTTap canachbIHbIH CTAHAAPTHI- IOPITIK 3aTTap CaNachlH OaKpUIAy dIiCTEPI
MEH KJIBINIThI KOPCETKIIITEP Ti3iMi Oap HOPMATUBTI Ky KaT.

Jlopinik 3aTTap camachlHbIH CTAaHAAPTHI €Ki KaTeropusira OesiHer:

1. nopinik 3aTTap canachblHBIH MEMIJIEKETTIK CTaHAPThI — Kbl (PapMaKONEsIIbIK CTaThs
xoHe (papmakonesuiblk ctaThs (PC)
2. OnepkocinTik dpapmakoresuibiK ctaThsi (ODPC)
Jlopinik 3aTTapAbIH CanachklH 0AaKbUIAYABIH OapibIK Ke3eHIEPiHIe MbIHA OemiMaep KyMbIC
JKacalIpl: TeXHUKAIBIK O0akpuiay 6emimi (TBB), 3aybITThIH 1abopaTopusiapsl, OaKpuiay —
AHAJIMTHKAJIBIK JJabopaTopHsiap, A9pixaHaa — IPOBU30P-aHATUTUKTED.
Jloputik 3aTTapAblH canachbiH OaKbUIAyAbIH MEMJICKETTIK XKYyHeci —
¥CO «Jopi-opmex».

Jlopinik 3aTTap camachlH MEMJIEKETTIK Kyhene Oackapyla XallbIKapaJblK CTaHIapT
YJIKeH posib aTtkapaabl: bykin Opakteik JleHcayaplK cakTay YWBIMBI, XallbIKapaliblK,
Eyponansik, ¥Ynrteik ®Papmakones - AKIL, J>Xamonwus, bpuranus >xoHe Oacka [1a
SKOHOMHKAJIBIK JaMbIFaH enjep ¢apMakomesIapelHbIH TananTapsl. {dapmakonesiapIbiH
ocelIaii  Oip-OipiMeH  OaiyTaHBICHIIT  KaTybl JOPUTIK 3aTTap camachlH Oakpulayaa
OipbIHFaliIaHFaH TajanTap jkacayFa MyMKIHAIK Oepeni. byn OarpITTa anmFamikel KYMBICTap
JKacallbIHy/J1a: OTaHABIK (hapMaleBTUKAIIBIK OHEPKICIITEpE eypomnaiblK (hapMakomnesFa FaHa
toH JKHII epexenepi OenceHi Typae eHrisinye.

Japinik 3aTTapabIH 03i eKeHIIriH AHBIKTAY

KP M® OoiibiHIIa nopislik 3aTTap canachlH Oakbulay cCHIATTaMachblHaH OacTaiajbl.
«Cunarramacbl» - AOpUIIK 3aTTap/blH (QU3UKAIBIK KacueTTepiHe MiHeszaeme. Jlopimik
3aTTap/AbIH arperaTThIK )KaFaalbl OHBIH CallachlH aHBIKTAy/a YIKEH pojb aTKapasisl. Jlopimik
3aTTap/bl TEXHOJIOTUSUIBIK ajly MpoLeciHe OalIaHbICThI 61p 3aTThIH KpUCTAIUT (hopMasiapbl op
Typal Gomysl MyMKiH. Mbicasnsl, 6eH30i KbIKplIel KP M® OQoiibiHmIa Tycci3 uHe Topi3ii
KpUCTAIJAp HEMece aK Maija KpuCTaiasl YHTaK, an X® OeH30l KBIIIKBUIBI aK Maiijaa
KPHUCTAJIbI YHTAK.

Jlopintik 3aTTHIH ©31 €KeHJIII' MEH Ta3aJIbIFbIHBIH HeT13r1 KOPCeTKIIll OHBIH TYCi OOJIBII
TaObLIaAbl. ¥YHTAKThIH TYCIH )Kail Ke30eH Kapay apKblIbl aHbIKTaiabl. [[opiiik 3aTThIH TYCIH
cunartail oteipbin, KP M® onapabiH MyMKiH 0OJIaThIH ©3repicTepiH Je kepceredi. Mpicabl:
PE3OPIIMH aK HEeMece oJICi3 CapFhI peHl Oap yHTaK jen Oepiieidi, O KapblK JKOHE aya
ocepiHeH KbI3apazbl. byl pe3oplUHHIH TYPAKCBI3IbIFbIH, OHBIH XUMMSIIBIK KYPBUIBICBIHBIH
CBIPTKBI (haKTOPJIAp 9CEPIHEH ©3TrepPYiH, SFHU CHIPTKBI KOPIHICIH ©3repTeTiHIH KopceTeai. by
JKaraiaa TyCiHIH e3repyi eki aToMbl (DeHOII- ABIH OHAl TOTHIFYBIMEH CHUTIATTaNA 6L, Jlopiik
3aTTapIbIH TYCiHE OOBEKTHBTI Oara Oepy Kas3ipri Ke3ie YHTaK TOpi3Al JOPUIK 3aTTapIbIH
ONTHUKANBIK KACHETTEepiH TaijanaHa OTBIPBIN, IIAFBUILICKAH CHEKTPOoOoTOMETpHs dici
ApKbUIBl aHBIKTANAMbI, « ¥YHTAK TOPI3Al MOPUTIK 3aTTapAblH aFapTKBIII JOPEKECIH aHBIKTAY»
xanmsl ctaThsicbl M® X1 eHrizireH. AFapTKbIII I9pexKeci acanTsl 9icrieH OaranaHaabl, O
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o/lic AQpUTIK 3aTTap YJATICIHEH MIAFBUIBICKAH JKAaphIKKAa CIEKTpalbIbl MiHe3neMme Oepyre
Heriznenred. Illarpuibicy koadduimenTi (IIaFbUIBICKAH JKAPBIKTBIH TYCKEH >KapbIKKa
KaThIHACHI) JIEHKOMETp HeMece CIeKTpaibabl ¢doromerp «Specol-10» (pupma Carl Zeiss
Lena) npubopbl KeMeriMeH aHbIKTaIa Ibl.

Jlopimik 3aTThIH CBIPTKBI KepiHiCI KopuiaraH opTa (akropiapsl ocepiHeH (KapbIK,
BUIFAJI, JKOFapbl HEMECE TOMEH TEeMIIEpaTypa,oTTerl,KOMipKBIIIKbII Ta3bl, KYpPFaK aya,llaH)
OpTYpJi e3repicTepre YIibpar, HOTMKECIHAE TYpJl XUMHSAIBIK pPeakmusiap Xypyl MYMKiH
(TOTBIFY-TOTBIKCBI3[IaHy, TYHOAFa TYCy, THIPOJIN3).

Ocbl KyOBLTBICTap/Bbl €CKEPE OTBHIPHIN, «CHUMATTaMachDy TapayblHAA TOPITIK 3aTTapabl
cakTay Ke3iHJeri e3repicTepi ne kepcerijeai. Mpicayibl, HOAUATED ayaja bUIFaIaHbII, HOJ
Oene BIIBIpalbI, all KeHOIp mpemapaTTap MOJEKYJAChIHIA KPUCTAIABI CYbl 0oJaabl (MBIC
cysbdaThl, HATPUN TETPaOOPATHI, HATPUH CyIb(aThl KoHE T.0.), OJAPABIH ayaja >KeIACHIN,
KPHUCTAJIJIBI CYBIH KOFANTYBI JAOPUIIK MpenaparTap J03achIHBIH ©3repyiHe (emmemiaeri acep
eTyII 3aT MOJIICPIHIH YJIFAIObl) BIKIAJIBIH TUT13€/1, ajl KeHOip KpucTayutoruapaTTap KyIITi
ocepdi 9piTiK 3aTTap TOOBIHA JKATa/Ibl.

Hicin anbikTay KP M® OGachuibiMbl TajgaOblHa cail opambl alllKaHHAH COH OipJcH
xkyprizeai. 0,5-2 r geliiH 3epTTENeTiH 3aTThl JUaMeTpl 6-8 ¢M OONaThIHIAN 3aT MIBIHBICHIHBIH
YCTiHE caJibll, OIpKENKi KaWbin 4-6 CM KAaIIBIKTBIKTA 15 MUHYTTaH KEHiH, ajJl XUMHUSIIBIK
3arThl 20-25 ¢M KalIBIKTHIKTA aHBIKTAWU B, ce0e01 oJlap aF3a YIIIiH 3USH/IbI OOJIBIN CaHATA b,

Jloputik 3aTTapAblH CHIPTKBI TYPIiHIH COWKECTITl >XOHIHIET1 KOPBITBIHIBI KapycChl3
Ke30eH Oakpuiay HeriziHAe xacaianel. DapMaleBT TOpPUTIK 3aTTapblH TYPBIC CAKTATYybIH
KaMTamachI3 eTyl KaxxeT. OnapabIH CHIPTKBI TYpiHe e3repic OonraH xarnaiiia M® X Hemece
Oacka HK TanmanrtapbiHa coiikec carachlH 0aKbuIayFa xioepinyi THiC.

Epirimrik - 1 T 19piiik 3aTThIH epiTKIIITIH Oenrin 6ip kejemiHzae epy kaodineri. by
(¢U3UKaNTBIK KOHCTAaHTa €MEC, TOPITIK 3aTTap/AblH KaCHUeTl, SFHHU TOPITIK 3aTTHIH 631 eKeHIr1
MEH Ta3aJbIFbIH CHUIATTalbl, EPITITIKTIH TOMEHAEYl AOPLIIK 3aTTaplblH KypaMbIHIA
KOocCTiaJIapIbiH 00JTyBIMEH CUTIATTAJIA IbI.

KP M® popimik 3aTTapiblH epITIMTITIH Cyaa, COHBIMEH Karap, OpraHUKaIbIK
epitkimrepne, kebinece 95% cmuprte, xmopodopmuaa, sdupme, keibip xarmaiimapaa
KBIIIKBUIIAp MEH CUITUIeple epy KaOijeTi apKpUIbl cumaTrTaibl. J[opuTiK 3aTTapiblH epy
kabineri KP M® GacbuibIMbIHIa IIAPTTH TEPMUHIEP apKbUIBI O€NTiIeHreH, oHna 1 T 1opimik
3aT TEeH EPITKINI KeJeMi apachbIHAAaFbl KaThIHAC KepceTiiedi. MpIcaabl, AUMEAPON YIIiH
epIrilTiK MapTTHl TEPMUHIE «Cyla OT€ KEHUT epuai» Aen OepinreH, Oy 1 r Jopiiik 3aTThIH
1 MJT IeHiHTi Cy KeJieMiHJIe epYyiH KOpCeTe/Il.

KP M® «keiibip nopumik 3arTapblH epiriliTiriH 3aT TMeH epiTKill apachIHAAFbI
KaTbhIHACHI apKbUIBI CHUTIATTalIbl. MbIcaibl, HATpUH XJI0pual «3 Oemik cyaa epumi». Jlopimik
3aTTap epirilTiTiHiH e3repyi cakTay Ke3iHIe a3 epHUTiH KOocmalap/AblH 0ap eKeHJIrH HeMece
naiiia OOJIFaHIBIFBIH KOPCETE/I1, SFHU OHBIH Carlachl ©3TepreH/IITiH CUITaTTalIbl.

KP M® 0achulbIMBIH[IA EPITIMITIKTI aHBIKTAy ofici OipeiHFaitanrad. EpirimTiria
aHbpIKTay yiIriH npenapartsl 0,01 r© goiIiKTe OIIen anasl.

Jopijik 3aTTapabIH epirimTiri

lapTThl TEpMUHAED 1 r pgopimik 3aTThl  epiTyre KepekTi
EPITKIIITIH KOJeMi, MJI
OTC OHal epuIi 1 Mu-re nenin
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KelleHi
OHal epui 1-10 ma-re neliin
Epuni 10-30 mut
bipkenki epuui 30-100 ma
A3 epuni 100-1000 mu
Ore a3 epui 1000-10 000 M
Ic xy3iHae epimeiai 10 000 mi-71€H KOFaphI

O3i exeHjlirin aHbIKTay - OCHOPraHUKAIBIK JOPUTIK 3aTTap KYPaMbIHIAFbl aHHOHIAP
HEMeCce KaTHOHJApFa TOH aHAIMTUKAIBIK peakUusIap HeEMece OPraHMKANbIK JJPUIK 3aTTap
KYpaMbIHAAFbl (QYHKIIMOHAIBIBI TOMITAPFA TOH peakIusiap KOMEriMeH canackiHa 0ara Oepy.
Op TYpil XUMHSUIBIK —paeKUusiapbl KOJJaHa OTBIpbIT (TyHOara TyCy, TOTBIFY-
TOTBIKCHI3ZIaHY, BIAbIpAy, KOHICHCAIMS, HUTpPIEY, JUA30TTay JKOHE  a30KOCBLIBIC,
srepuduKanus, TajoreHaey T.0.) AOpUTIK TpermaparTapAblH 631 EeKCHIITHE aHBIKTay
xyprizinemi. Kemreren gopumik 3arrap KypambiHaa Oipaedt umoH Hemece  Oipaeit
GYHKIMOHAIBABIK TONTapAblH  OONybl COJN HMOH HeMece (PYHKIHMOHAIBIBIK TOMTap/bl
uAeHTHQUKaIMsIaya OlpbIHFaIaHFaH oMiCTep KacayFa MYMKIHIIK TyFbi3asl. On omictep
«neaTudukanusinay» SKalllbl MakKajdachblHa OIpIKTIpIATeH. OJICTI TaHAay 3€pTTENeTiH
TONTBHIH OEPUITeH PEaKTUBKE CE3IMTaJIJbIFbIHA HET13/1eJIreH.

Jlopitik 3aTTap/blH 631 eKEHAITH aHbIKTaWThIH >Kaamnbel peakuusiap KP M@ sxanmsr
MaKaJachlHa KOPCETUITEeH.

4. LnmocTpanusjibIK MaTepuas:
- KecTenep;
- npe3edTanusa Microsoft Power Point.

5. Oneouer
Ka3ak Tijginge

Heri3ri:

1. ApsictanoBa T.O. ®apmaneBTUKAIBIK XUMUs: OKYJbIK.T.1-Anmatsl, KIIC: «OBepoy,
2015.-592 6.

2. ApwicranoBa T.O. ®@apMaleBTHKAIBIK XUMUs: OKYJBIK.T.2-AnmaTel, XKILC: «OBepoy,
2015.-6026.

3.ApsicranoBa T.A. Xarmsl papMarieBTUKAIBIK XUMUS: OKY Kypasbl.-AnMaTel: DBepo.-2013.-
286 6.

4. Typcy6ekoa b. U. BeilopraHukaibik TOpUTiK 3aTTapAbl TalIay: OKY Kypauibl / - AJMaThI:
9Bepo, 2016. - 120 6.

5. Kazakcran PecnyOnukachiHbiH MeMieKkeTTiK (apMakonesichl.-AnMatel: «KiGek Kombh»
Oacna yiii.-2008.-1 T.-592 6.

6.Kazakcran PecryOnukaceiabiH MewmiiekeTTik (apmakornesicl.-AnmaTel: «Kibek Kombh
Oacma yiii.-2009.-2 T.-804 6.

7.Kazakcran PecryOnukaceiabi MemiiekeTTik (apmakorneschl.-Anmatsl: «Kibek Kombn
6acma yiti.-2014.-3 T.-709 6.

1. KpacunoB E.A. @apmManusuiblK XHMHS CYpPaKTap MEH jKayanrap TYPIHAE : OKY Kypalbl
/®apmMarieBTHYECKas] XMMUSL B BOIIPOCaxX U OTBeTax: yuyeOHoe mocodue / - M. : TDOTAP -
Menmna, 2016. - 704 c.
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2. Opmnabaesa C.K., KapakyioBa A.lll. I'mMuuppu3ud KbILIKBUIBI TYHABUIAPBIHBIH JOPLITIK
npernapaTTapbiHblH OipbIHFalIaHFaH camachblH OaKbUIay 9/ICTEMEJIEpPiH jKacay: FhUIBIMHU-
onicremenik Hyckay.-llemvkent, 2013.-92 6.

opbIc TLTiHIE
1. ApsicranoBa T.A. O6mas papmareBTHUIeCKas XuMuUs: ydeOHOe mocoOue.- AJIMaThI:
OBepo.-2013.-238 c.

2. ApsicranoBa T.A. ®apmaneBtudeckas xumus, Tom | - Anmatel, u3a. «2Bepoy», 2015.-
572 c.

3. ApsicranoBa T.A. ®apmaneBruueckas xumus, ToM |- Anmatel, u3a. «9Bepo», 2015.-
640 c.

4. TocymapctBenHas dapmakones Pecryonmkn Kazaxcran.-Anmatel: M3parenbckuii 10M
«OKubexk xomp».-2008.-Tom 1.- 592 c.

5. TocymapctBennas dapmakones PecryOommkn Kazaxcran.- Anmatel: M3naTenbckuii 1om
«Kubexk xombr».-2009.-Tom 2.- 804 c.

6. TocymapctBenHas dapmakomnes Pecryomukm Kaszaxcran.-Anmatel: M3gaTenbckuid oM
«OKubexk xombr».-2014.-Tom 3.-729 c.

7. KoHTponp kauecTBa U CTaHAAPTU3ALMS JIEKAPCTBEHHBIX CPEJICTB: METOINYECKOE ITOCOOUe

/ mon pen. Pamenckoii I'. B., Opmabaesoit C. K.; M:IMI'MYV; - Illemmkent: FOKT'®A,

2015. - 285 c.

OpnabaeBa C.K. Ananu3 nexkapCTBEHHBIX IPENapaTroB, MPOU3BOJHBIX apOMaTHUYECKUX

coeIMHEeHM: yueOHoe mocooue.-2012.-250 c.

9. Pamenckas I'.B. ®apmaneruyeckass xumusi: ydeOHuk.-M.: BUHOM. JlaGopatopus
3Hanui, 2015.-467 c.

10. PykoBO/CTBO K JIAOOPATOPHBIM 3aHATHUSAM IO (hapMaIeBTHUECKON XHUMHH TI0J] PeIaKInen
I'.B. Pamenckoii.-M.: ITunor.-2016.-352 c.

11. Xamuymumn @. A. WudpakpacHas CHEKTpOCKONHS B (hapMaleBTHUYECKOM aHaU3e:
yaeOHoe mocodue / - M.: T'DOTAP - Menua, 2017. - 160 c.

12. Method validation in pharmaceutical analisis: a guide to best practice / editors dr.
Joachim Ermer. - 2nd ed. - Germany: Wiley-VCH, 2015. - 418 p.

13. Watson David G. Pharmaceutical analysis: a textboor for pharmacy students and
pharmaceutical chemists / David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. -
459 p.

©

3JIEKTPOH/IbI 0achbLIbIMAAP:

1. ApszamacueB A. I1. ®apmanieBTudeckas XuMus [ DJIEKTPOHHBIN pecypc]: yueb. mocodue /
A. I1. Ap3zamaciieB. - DJIeKTpOH. TEKCTOBbIE AaH. ( 86,7 MO). - M.: 3a. rpynna
"TO0TAP-Meaua", 2011. - 640 c. sm1. ont. guck (CD-ROM).

2. KoHTpons KauecTBa ¥ CTaHIAPTU3ANNS JIEKAPCTBEHHBIX CPEICTB [ DIEKTPOHHBIN pecypc:
MeToandeckoe mocooue / mox pea. Pamenckoit I'. B., Opnabaesoii C. K.; M: IMI'MY; -
[emvkenT: FOKT'@A.-DnektpoH. TekcToBbie AaH. (4.91M6). 2015. — 285 c.

3. OppnabaeBa C.K. AHanu3 JIEKapCTBEHHBIX IMPENAPATOB, MPOU3BOJHBIX apPOMATHUYCCKUX
coequnenuit 2012. - 300 c.

4. Oppabaea C.K., KapakymoBa A.Illl. dapmaneBTHKAIBIK XUMHUSL. ApomaTThI
KocsutbicTap. [Dnektpouasl pecype]: Okynbik. / C. K. OpnaGaesa; A.Ill. Kapaxymosa,
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KP nencaynbik cakray wmuHHACTpiri. OKM®A. - DnekTpoHAbl MOTIHII MaTiMeT

(12.5M0). - llIsivkenT: OKM®A,,- IlIpiMkenT.-2016 x.-296 6.
5. ®apmareBTHYeCKast XUMUS [ DIEKTPOHHBIN pecypc]: yueOnuk / mox pea. T. B.
[TneTHeBo#. - DnekTpoH. TekcToBbie AaH. ( 50,6MO0). - M. : TDOTAP - Menua, 2017

6. The British Pharmacopoeia (BP 2016). — London The Stationery Office.-2016.

7. The European Pharmacopoeia 8.4.- EDQM.-2015.

8. The Japanese Pharmacopoeia, 16" edition.- 2013.

9. The International Pharmacopoeia, 5" ed. — Geneva: WHO.- 2015.

10. The United States Pharmacopeia, 38 National Formulary 33.-2015.

KAOQO s71ekTpoHabI pecyperap

Onektponnas oubnmoreka FOKMA - https://e-lib.skma.edu.kz/genres

PecnyOnukanckas MeKBY30BCKast 2JIeKTpoHHast onbanoreka (PMDB) — http://rmebrk.kz/

Ludposas dudbnroreka «Aknurpressy - https://www.aknurpress.kz/

DnekTponHas oubnnoreka «dmurpady - http://www.elib.kz/

Onwurpad - mopraj MyJIbTUMEIUHHBIX yueOHrKoB https://mbook.kz/ru/index/

9BC IPR SMART https://www.iprbookshop.ru/auth

uH(popMaIMOHHO-TIpaBoOBas cucteMa «3aHy - https://zan.kz/ru

Cochrane Library - https://www.cochranelibrary.com/
KOCbIMIIIA:

1. ApsicranoBa T.A., ApeictanoB JX.M. HHOBallMOHHBIE TEXHOJIOTHUHU B (hapMalleBTUUECKOM
oOpa3oBaHuH: OOyYeHHUE W KOHTPOJIb. YUeOHO-meToamueckoe mocodue. — IIIpIMKEHT.-
2012.- 175c.

2. KpacnoB E. A. @apmarieBTudeckast XUMHs B BOIPOCAaX M OTBETax: yueOHOe mocobue / -
M.: "Jlutreppa", 2016. - 352 c.

3. Opmabaesa C.K., Haguposa C.H. YHuunupoBaHaele METOJUKH XpoMaTorpaduucexkoro
aHalIn3a JICKAPCTBCHHBIX (i)OpM MCTPOHHK/IA30J1da: HAYYHO-MCTOAUYICCKHUEC PCKOMCHOAIIUU. -
[IsmvkenT: «Onem». 2015. — 84 c.

4. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York:
Oxford University Press, 2014. - 96 p. +a211. onT. auck (CD-ROM).

5. Cairns D. Essentials of pharmaceutical chemistry: textbook / D. Cairns. - 4th ed. -
London: [s. n.], 2013. - 308 p

6. Georgiyants V.A., Bezugly P.O., Burian G.O., Abu Sharkh A.l, Taran KA.
Pharmaceutical chemistry. Lectures for Endlish-speaking students:Ph24 the study guide for
students of higher schools — Kharkiv: NUPh; Original, 2013. — 527 p.

6.bakbuiay cypakrapbl (Feedback kepi 6aiiiaHbIChI)

1. ®apmareBTUKAIBIK TaJAy, TOPLUTIK 3aTTapabl MaKCaTThl KOJIJIaHy Ke31HAer! OHBbIH ©31H]IIK
epeKIIeTIKTeP] )KOHE TPOBU30PIbIH KOCITTIK JKayarKepIIiIiTi.

2. GapmaneBTUKANBIK TalAayAblH Oakpuiay Typuiepi (hapMmakonesuiblK Tajjaay, TOpLTiK
3aTTap/ibl @HAIPICTE CATBUIbI TalJay, KeKe AalbIHAAIFaH AJPUIIK Typiep/l Tajngay, JopixaHa
JKaFTalbIH/IA JKeIeN Tajay koHe OrodapMarieBTHKAIBIK TAJIIAY);

3. TlpemapatTeiH (apMaKkoJOTHSUIBIK OCEpIHIH camacklHa Oara Oepy omicTepi MeH
TajantapbiHa (J103anay, eHri3y dicTepi) TOyeIIUTIr, OHIIPICTe ally d/IicTepi, NOPUIIK Typaeri
KOMEKIII )KOHE Ke3/1eMCOK 3aTTap;

4. dapmaxoresuIbIK Taliay, OHBIH epeKIIeTiKTepl, TalanTapsl;

10
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5. ®apmakonesuIblK TalanTapblH KaJIbIITaH aybITKy EpeKIIeTiKTepi koHe MeMIeKeTTiK
CTaHJAPT MEeH TEXHHUKAIBIK JKaFJaia oOHIIpUIreH XUMUSIIBIK KoHE 0acKa eHIMIEepAl Taiuay
smicrepi;

6. Hopimik 3arTtap TOOBIHAAFEI Oip TUIITI CEIHAKTAPABI OipbIHFaIay )KOHE CTAaHIAPTTAY;

7. dapMaKoIesHBIH JKAJIbl €pexesepi, KEeKe >XKOHE Kallbl CTaThsIap, OJIAPIBIH e3apa
OalJIaHBICHL;

8. Jlopistik 3aTTBIH CBIPTKBI TYPIH CHIIATTAy JKOHE OHBIH epirimTirine 6ara 6epy — 3epTTeneTin
3aTTHIH Kbl MiHE3IEMECI;

9. dapmaneBTUKAIBIK TalAayAbIH JXEKe 3TanTapblH OpBIHAAY VIIIH, AOPUTIK 3aTTap.IblH
carajnsl e3repicine Oara GepyJieri «CHUIaTTaMachD) MEH «EPITIITIK» KOPCETKIIITEPiHIH MoHI;
10. Mepinik mpemnapaTThiH CHIPTKBI TYPiHE JKaFbIMCHI3 9Cep €TETIH CHIPTKBI (haKkTopIiap;

11. Jlopinmik mpemapaTTapbl AYpBIC CaKTaMaraH >KaFdaija ChIPTKbI TYPiHIH ©3repyiHe
OKEJIETiH XUMUSUIBIK pPeaKIys TUITEpi;

12. Keneci npemaparrappl QypbIC CaKTaMaraH >KarJaiia KYpeTiH XUMUSUIBIK peakIusiap:
KaJIuid WOauni, HaTpuii OpoMuIi, HATpuil TeTpaboparbl, HATPUil THOCYNIb(MATBI,  MBIC
cyJb(aThl, KYMiC HUTPATHI;

13. HK O6oiibIHIIa A9pisiK mpenapaTTapAblH Hici MEH JOMIH aHBIKTAy MPUHLIUITEPI;

14. Tyci - pgopimik mpenaparTapiblH — Ta3aJblFbl MEH ©31 CKEHIITIH aHBIKTayIbIH
CaJIBICTBIPMAJTBI KOPCETKIMI. ¥YHTaK TOpi3/i AOPUIIK 3aTTapAbIH TYCIH (PU3UKAJIBIK SICTEPMEH
aneiktay (M® X1, T. 1, 47 6);

15. «Epirimrik» Tepmuninig MoHi M® X, XI;

16. Ilpemaparrapra miHezgeme Oepy ymin M® X, XI kaOburmanfaH €pirimTiKTI cUOaTTay
o/icTepi XKoHE OJapIbIH epeKIIeTiKTepi. MbIcan KenTipiHi3.

17. M® XI «Oipkenki epuai» mapTThl TEPMUHIH Kajlald TyciHeci3?

18. Jlyppic cakranMaraH OKaFdaiga  epirimTiri  e3repyl MYMKiH  (hapMaKkomesuibiK
npenaparTapra MbICall KeNITIPiHi3;

19. Mlopinik mpemaparTap/IpIH epirilTirine acep e€TeTiH KopliaraH opta ¢pakropiapbl. Mbican
KEJTIpiHi3.

20. ©O3i eKeHITiH aHBIKTAY/IbIH TOITHIK )KOHE KEKe ChIHAKTAPHI. Tayiantapasl OipbIHFAIIAY.
21. «©O3i eKeHIIrH aHbIKTaYAbIH Kbl peaKusIapb» cTarbsichiHa M® XI 6achuIbIMBIHIA
KaHail e3repicrep MeH TOJBIKTHIPBLUTYJIAp €Hri3UIreHiH Oineci3 6e?

22. TOTBIFy — TOTBIKCHI3JIaHy pEaKlus KOMEriMeH KaHJaid aHHOHAAap MEH KaTHOHIApIIbI
arryra 6omassi?

23. TyHOara TYCy peakiHschl KOMETIMEH KaHJall aHWOHAAp MCH KaTHOHIAp/bl allyFra
6onanb1?

24. Tycci3 kanplHIBI 00y KOMeriMeH KaHJalk aHMOHJap MEH  KaTHOHJAPbI
uAeHTHGUKaIHsIayFa 6omansi? byl ChIHAKTHI )KYPri3y dIici.

Ne 2 JTapic

1. TakpipbiObl: CananslKk KepceTkimrep OoibiHma J[3 kanmbel ¢dapMakomesblK Tanaay
omictepi: pH opracel, KBIIKBUIABIFEI HEMECe CUITLIIT, MOIIIpIiri >KoHe TYCTUIIr,
OpPraHMKANBIK >XOHE TOTBHIKCBHI3IAHIBIPFHINI 3aTTap KOCHAachl, KyJ, KaJNAbIK EpITKIIITEp,
OpPTaHHUKAIBIK JKOHE TOTHIKCHI3AHIBIPFRIII 3aTTap, YIIKBII 3aTTap, MUKPOOHUOIOTHSIIBIK
Ta3aJIbIK, KENTIPTeH e Macca IIBIFbIHBI.
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2. Makcartpl: CTyaeHTTepre IOpiTiK 3aTTap CamachlH 3ePTTEHUTIH JKalIbl QMICTEp MEH
TOCUIZEPAl  KOJJIaHA  OTBIPBIN, HOPMATHBTI KYXKaTTap, IOpPUIIK 3aTTap camachlH
periiaMeHTTeUTiH ~ MeMIIeKeTTiK ~ NpUHIUNTEp MEH  epexenep  TanaObiHa  caif
(apMalLeBTHKAJIBIK Tajay jKacayabl YHPETy

3. lopic Te3ucrepi
Kocnap:
4. Kipicne
5. CamnanbIk kepcetkimrep 6oiibiHmIa /I3 sxanmsl papmakonesubik Tanaay aaicrepi: pH
OpTACHI, KbIIIKBUIIBIFBI HEMECE CUITUIIT, MOJIIIPIIT )KOHE TYCTLIIT
6. Canamblk kepceTkimTep OoibiHmA J[3 )ammbl (papMakonesuiblK Tajigay omicTepi:
OPraHUKaJBIK XOHE TOTHIKCHI3IaHABIPFBINI 3aTTap KOCHACHI, KYJI, KAJJIBIK €PITKIIITED,
OPTaHHUKAIBIK YKOHE TOTHIKCHI3IaH/IBIPFBIII 3aTTap
7. Camanbelk kepceTkimTep OoibiHmA I3 )anmbl (apMakoIesuIbIK Tajaay omicTepi:
YIIKBIIT 3aTTap, MUKPOOUOTIOTUSIIBIK Ta3aJbIK, KEITIPreH IeT] Macca IIBIFBIHBI

I[Qpi.]'lil( 3aTTapAbIH TAa3aJIbIFYbIH AHBIKTAY

Kvtuukprnowvienl, cinminizi, pH

KpIIKpUIABIFBI MEH CUITUIIN - JQOPUIIK MpemnaparThl ajly MpOIEciHAe KOJIaHBIIFaH
KBIIIKBIIIap MEH CUITLIEp KOCIIACHIH KOPCETETIH Ta3alIbIK MapaMeTpi.

Jlopimik 3aTThIH CanachlH OChl KOPCETKIIITEp OOMBIHINA aHBIKTAYABIH €Ki 9fici Oap:

a) MHAMKATOP TYCIHIH e3repyi OOWBIHIIA;
0) TUTPUMETPUSIIBIK 9/TICTICH.

Mpeicaapl: Kanpimii TIIOKOHATBHI OJICI3 HETi3 OCH KYIITI KBIIIKBUT KaJlJbIFbIHAH
Ty3UIreH Ty3. KpIIKBUIABIFBI MEH CIATLUTIT] MapaMeTpiH MHANKATOPIIBIK SICTICH aHBIKTAHIbI.
Epitinai 6eiitapar 60ysl KEpek.

HoBokanH rupoxaopuai - a51ci3 Heri3 O€H KYIITI KBIIKbUT KaJIBIFBIHAH TY3UITSH TY3.
KpIIKBUIIBIFBIH  TUTPUMETPHUSUIBIK  OMIICTICH aHbIKTaiAbl. EpiTiHaire Oip TaMmibl MeTHII
KBI3BUIBIH TaMbI3FaH/a, KbI3FBUIT Tycke Oosuibimn, 0,05H HaTpuii THIPOKCHII €piTiHAICIHEH
0,15 M1 kem KocmaraH Ke3Ze capbl TYCKE aybICybl KepeK. THTpaHT KeJIeMiHiH >KOFapbuIaybl
(0,15 mJ1) KBIIIKBUT KOCTIACHIHBIH 131 Oap eKEHIIT1H KOpCeTe/Il.

pH — 3aTThIH XUMUSUTBIK KACHETIH CUTIATTAUTHIH PEAKIUs OPTACHL.

HK OoiibiHIIIa 6apablK JopUTIK 3aTTapAblH (IIaHIIyFa apHAJIFaH epITIHIALIep MIHIACTTI Typ/e)
pH momi Tekcepineni. XKeke crarbsmapaa pH moni kepcerineni. HK OoifbiHma gapinik 3aTTap
OCBI KOPCETKIIIKE cail KeaMmece, OHJa KypaMbIHIa KBIMIKBII HEMECEe CUITUIIK CHIaThl Oap
Kocmajapably 131 Oonranbl. CoHbIMEH Oipre, MyHIail Kocmajap ASPUTIK 3aTTapabl cakTay
KE31HJIe TYCyl MYMKIiH, MBICAJIbI: €PITIHAIHIH TUIPOIN31 KEe31H/E, IIBIHBI CIATLIIT oCepiHEH,
ayazarbl KOMIPKBIIIKBUT Ta3bIMEH OCEpJIeCyiHEH, COHbIMEH Oipre IopuTK 3aTTapiabl amy
Ke31H/Ie KOJIaHBUIFaH KBIIKBIIAAp MEH CUITIIEP/IIH KYybIIMai KaJiMail 13/IepIHEH JKoHE T.0.
pH MoHIH MOTEHIIMOMETPHUSIIBIK HEMECE KOJOPUMETPHUSIIBIK JIICTICH aHBIKTANIbI.

[ToTeHITMOMETPHSUITBIK 9MICTIH KOJOPUMETPHSIIBIK dIICKe KaparaHaa ©31HJIK epeKIIeiri
Oap: 1o >koHe OOsUTFaH, JIaiabpl HEMece resb TOpi3Al epiTiHAiHIH pH aHbIKTayFa MYMKIHIIK
oepeni.

pH MOTCHIMOMETPUSIIBIK  aHBIKTAY €Ki  JJEKTPOATAH  TYpPAThIH  JIIEMEHTTIH
AJICKTPKO3FAyIIbl KYIIIH OJIIIeYre HEri3IeATeH. DISKTPOATaAP: WHINKATOPJIB — MOTCHIUSIIBI
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AHBIKTAJIATBIH MOHHBIH OCJICEHALTITiHe OaiJIaHbICThI, CAJBICTBIPY AJIEKTPOABI — MOTCHIIUAIIBI
Oenrimi cTaHAApTTHl AEKTPoA. VHAMKATOPIBI AJIEKTPOJ PETiHAE CYTEKTi, XMHTHIPOHJIBI,
IIBIHBI KOHE T.0., ajl CalbICTBIPY OSJIEKTPOABI PETIHAEC KaJOMeNbIi HEMece XJIOPKYMic
AEKTPOIbI KOJIAHBLIA/IbI.

pH emiey yiriH OHBIH MOHIH TiKelel aHBIKTAWTBIH QPTYPIIl KYHEIeri MOTEeHIUOMETpIIep
*oHe pH-MeTp KOHIBIPFBUIAPHI KOJIIaHbUIa bl DapMaIieBTHKAIBIK Talliay/1a KOJIaHbLIaThIH
OyJ1 mpUOOpPIIAPABIH 9Cep €Ty MPUIIUTIT KOMIIEHCAIHMSUIBIK 9/IiCKE HET13/IeTeH.

Tanmayra anblHFaH epiTiHIIre OATHIPBUIFAH JICKTPOJTA CYTErl HOHBI KOHIICHTPAIMSICHIHA
OaitmaneicTel DOKK optypmi  moHzmepi maiima Oonansl. KoMmeHcarnus Ke3iHAE ©IIeHEeTiH
Ti30eKTe TOK OojMaca, OChl Ti30€KKe KOCBUIFaH T'aJlbBAHOMETP KOMETIMEH aHbIKTaibl. pH
eJIIey ajJablHAa MpHOOp HYCKaybl OOWBIHIIA MPHUOOPABI OPHBIKTHIPY KaxkeT. pH- merpai
OPHBIKTBIPY KOHE TEKcepy Oenriai Tamanrapra jkayanm OepeTiH cTaHAapTThl Oydepii
epitinaiiep OoWbiHma >xyprizineni. byn epitigainep M® XI OGacbuibiMbIiHzIa Oepiire.
bakputayra anpiHFaH epiTiHai MeH Oydepni epitinminiy pH wMoH1 Oipaeit  emmey
Iuana3oHbHAa 00mybl KaxeT. Ke3 kenren Oydepri epitiamigeri emmey kareniri pH 0,05
acraysbl KepekK.

Bakputayra anbiaran epiTinaiHiH pH MoHiH ecenrtey npuOop KepceTkimn Oenrisni Oip
MOH/Il KOPCETKEHJIe FaHa Kyprizuieni. KepceTKimTi OpHBIKTBHIPY YaKbITBIH €pITIHAIHIH
Oydepni KacueTi MEH TeMIepaTypachl apKbUIbl aHBIKTAi/Ibl (OPHBIKTBIPY YaKbITHI 2 MHH.
acraysl KepeK).

CyiiblkmulKmapOvlH, MO10Ipici MeH OnanecyeHyus 0Ipexcecin aHvlKmay

KP M® OaceuibiMbl OOWBIHINA JSPUIIK 3aTTap camacklH Oaranay OJapiblH
epITIHIITIEPIHIH MOJIIIPIITiH, TYCTUIITH aHBIKTAY apKbUIbI KapaCcThIPbLIAIbI.

Cy#BIKTapABIH MOJIIIPIIri MEH ONANECHEHIMS JIPEKECIH 3ePTTENETIH CYHBIKTHIKTHI
epITKIII HEMece CaJbICThIPy CYCHEeH3MSChIMEH aHBIKTaliabl. CBIHAKTBHI JJIEKTp JIaMIlaMeH
KapBIKTaHIBIPBUIFAaH Kapa (OHAA, OTKIHII JKapblkTa eTkizeni. Erep kapycel3 Ke30eH
KaparaHJa )eKe TallbIKTapaH 6acka, epiMel KairaH Oesnimiekrep 6oamaca, OHJa CYUBIKTHIK
menip nen ecentenedi. CpIHAK epiTIHIIHI JaibIHIAyFa albIHFAH €PITKIIIIEH CalbICTHIPY
apKpUIBI ©TKI3UIeAl. OnaneclueHus 19peKeciH aHbIKTANThIH STAIOHAAp THAPA3UH CyIb(aThl
MEH YPOTPOIMHHEH JTaibIH/IaIa bl

15:1000 Mn KaTbIHAChIHAA JUCTUJICHTEH CYMEH CYUBUITY apKbUIbl ONajJeCUEHLHNs
CTaHJAapTHI AalbIHaanaabl. OHBIH )KapaMmibl Mep3iMi 24 carart.

JKyMbIctibl epiTiHaUIep *)aHa JalbiHaaiFad 60yl kepek. KP M® (36 6) GachuibIMBbIH/IA
oepinren kecre OoiprHma I, II, III, IY cameicTelpy CycheH3UsUIapbl ONAJICCICHIINS
CTaHJapTBIH CYMEH CYMBUITY apKbUIbI JalbIHAaIa/Ibl.

CanpicTBIpy peHi, auameTrpi Oipjmedl mpoOupkaga dSTaNOH epITIHAICI MEH 3epTTEeNeTiH
CYHMBIKTBIKTBIH OIpACH KOJIeMiHe KYpri3iieni.

CyMBIKTBIKTApIbIH OO0SUTy JOPEKECIH aHBIKTAy [OpiTiK 3aTTapiAbl cakray Ke3iHne
opTypai ¢akTopiap ocepiHeH (TeMmmeparypa, BUFaIAbBUIBIK, aya, O2 T1.0.) omapapiH
KYPBUIBICBIHBIH XMMUSUIIBIK ©3repicTepi OOHBbIHINA aHbIKTaNanbl.  Jlopimik mpenaparrap
KYpPaMBIHIaFbl OChl ©3repicTepAiH OOJybIH KYpalichl3 Ke30€H Kapall, COWKeC STajJOHMEH
CAJIBICTBIPY apKbUIbI aHBIKTalAbl. OChl mapamMeTp ISpiuliK IpenapaTTap camachlH Oaranay
KputepHi 00utbIn Ta0buTabl. CYHBIKTHIK TYCCI3AITIH aK (oHIa OapibIK KabaThlHA JKOFapbhIIaH
Kapay apKbUIbl aHBIKTaiabl. Tycci3 CYHBIKTHIK e TYCl OOMBIHINA CYJaH ailbIPMAIIBUTBIFbI, aJl
epiTiHal OonFaH Xarnanaa epiTKIITEH albIPMAIIBUIBIFBI )KOK CYHBIKTHIKTHI ataiiasl. KP M®
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OOMBIHIIIA TOPT OacCTaIKbI ePITIHIIACH JalbIHIANA bl KOOATBT XJIOPH/L, MBIC CYJIb(ATHI XKOHE
temip xmopuai (III) epitingici. Onapnael madblHAayAa XJOpCyTeK KhIMIKbUIBI (10 1/11)
epiTiHaici KonmaHbuiaabl. TepT cTaHAapTThl €pITIHAI XJOPCYTEK KBIMIKBUIBI €piTiHAICIMEH
OacTamkbl epITIHIAIHI KOPCETUIreH OpTYpJai KaTbIHACTApbIHIA apanacThlpy  apKbLIbI
naieiHaanaael. CTaHgapTThI EPITIHAIHIH caKTamy Mep3iMi 1 KbL.

CanpICThIpy AMaMETPl MEH IIBIHBICH Oipaei mpoOupkana ak (oHAA, MAFBUIBICKAH
JKAPBIKTA KYPri3iiei.

bIH (PU3UKAJBIK KOHCTAHTAJIAPHIH aHBIKTAY Ta3aJblK KPUTEPUHI JKOHE 631 eKCHJITiH
aHbIKTay (haKTOPBI OOJBIN TAOBLIAIBI.

Banky memnepamypacwin anvixmay

3arThiH OanKy TemImepaTypackl Jem - OacTamkbl OalKy TemIepaTypachl (aJFamikbl
TaMUIBIHBIH Taiina 00Jybl) MEH COHFBI OajKy TeMIepaTypachl (3aTThIH CYHBIKTBIKKA TOJIBIK
alfHaJTybl) apachIHJAFbl aPAJIBIKTHI aUTaIbl.

bepinren mpemapaTTblH ~aHBIKTaJNFaH TeMIlepaTypachl (hapMaKoNesiHbIH HKEeKe
CTaThSCBIHIA KOPCETUIreH OaJIKy TeMIIepaTypachl HHTEPBAJIbl apajbIFbIHIA O0Tybl KEpekK, ai
OacTankbl JKOHE COHFBI TeMIlepaTypaiap aWbipMmaimbUIblFel 2°C  acraybsl  Kepek. by
apalibIKTaH 0acKa aybITKYJIAp JKEKE CTaThsaa KOPCEeTUIeIi.

Keke npenaparra OanKynblH OacTaiybl *oHe asKTalybl aHBIK OOJIMaraH >Karaaiina,
OacTamKel HEMece COHFBI TeMIIepaTypaHbIH MOHIH aiyra Oonazpl. CoHZa KeKe CTaThsia
KOPCETUITeH 0aJKy TeMIlepaTypachl HHTEPBaIbl OaIKyAbIH OacTanybl (HEMece asKTaIybl) OChI
apajbIKTa 00Ty KepEeKTIriH KepceTe/Ii.

Kp13p1pyFa Typakchi3 3aTTapAbIH bIABIpAy TEMIIEpaTypachlH aHbIKTalbl.  blasipay
TEMIIepaTypackl JereHIMi3 — 3aTTa OipJIeH e3repic TyIbIPaThIH TeMIepaTypa (KkoOiKTeHyi).

Baiky reMnepatypachiH aHBIKTAlTBIH NPUOOP KeJieci 06TiKTepaeH Typaabl:
1. Ceriteimasuisirsl 100-meH 150 Mut geiiHri BICTBIKKA TO3IMAI TYO1 JeHec Koba: koyda
MOMWHBIHBIH Y3bIHABIFEI 20 CM; MOMHBIHBIH THAMTPi 3-4 cM;
2. blcteikka Te3iMal mpoOupka on Kojba imriHe cajblHaabl, koiba TyOiHeH 1 cm
KAIIIBIKTBIKTA 0OJTYBI KEPEK, Ipodupka 2-2,5 cMm;
3. 1IIbIHBI CHIHANITHI TEPMOMETD;
4. Keiaslpy Ke3i (Ta3/bl )KajablH, JEKTPIIL KbI3ABIPFHIII);
5. Kanunnsapnap;
KonbGanwiH 3/4 keneMiHJe COMKEC CYHBIKTHIKIICH TOJTHIPAJIbI.
1. Bazenun maiiel (TOCT 3164-78) Hemece CYUbIK CUITUKOHIAP
1. Konuentpmi kykipt kpmuksuisl (TOCT 4204-77) — Ganky temmepatypackl 80°-meH
260°C 3atTap ymin
2. 3 oemik kaymii cynbdarel (IOCT 4145-74) xone 7 Gemik (Maccansik) H2SOs (k)
(TOCT 4204-77) — 6anky Temmeparypacsl 260°C sxoFapsl 3aTTap yIIiH
3. Jluctunnenren cy — 80°C Temen 3artap ymiH
Eckepry 1. IIeiHBI TYTIKTEp JKyBUIFaH, KeNTipiireH Oomysl Kepek. Kanmmspiap
9KCHUKATOpJla CaKTalIa Ibl.
2. KOHUEHTpl KYKIPT KBIIKBUIBIHAAFBl KaJduid Cynb(aTbl epiTiHAICIH AalblHAAYy YIIiH,
MHTPEAUEHTTEP KOCHAChIH JKAaKChUIAIl apajacThipa OTBHIPHIN, 5 MHUH. KalHaTaabl. JKeTKUTIKTI
apajacriaraH >KaFaiia exi Kabat TY3UIil, HOTHXKECIH/IE JKapbUIbIC O0TYbl MYMKIH.
banky TemmeparypachlH aHBIKTay Ke31HAC K0JI0a KoHE MPOOMPKa allbIK O0TYBI KepeK.
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Anvikmay a0icmemeci. Erep xeke cTaTbiga HYCKaylap KepceTiiMece, OHIa Maiiia
yaTakTanrad 3arTel 100° -150°C TemmepaTypama 2 caraT HeMece KYKIpT KbIIKBUIBI Oap
sKcuKaropaa 24 carat kenrtipedi. backa Hyckaymnap jkeke crarbsia kepcerineni. Kenripinren
3arThl auameTpi 0,9-1 MM, KaObIprachlHbIH KaidbIHIALIFB 0,1-0,15 MM, Oip karbl OCKITUITEH
KallWUIsIpFa caazpl.

Kartel 3arrap yImiH: 3epTTeNeTiH 3aT ©Te TOMEH TeMmIeparypaja Cy MOHIIAChIHIA
GaNKu/IbI, OHbI MYKMAT apanacThIphIN, Kanuiispra Kyiibm, 12 caratka 0°C Temmepatypana
Kamabipaabl. Ochl JkoHE 0acKa 9IICIIEH TONTHIPbUIFAH KaMWUIApMEH OalKy TeMIiepaTrypachbiH
AHBIKTAYIbI KYPTi3e/i.

JKymcak 3aTTap YIIiH: Y3bIHIBIFEI 6 CM-JIeH 8 CM-Te JACHIHT1 KalnJusIpFa 3aTThl OuikTiri 10
MM €TiN caabl.

banky TemnepaTypacsl Jien — 3aT OaraHachl CYHBIKTHIKKA aifHaJbIN, Kamwuisip OoibIMEeH
KOTEpUITeH IET] TeMIIepaTypaHbl aiTajpl. A3 nereHie eki aHbIKTay KYpri3iieai, oprama MoHi
aneiHaabl. Exi MoHiHIH aitsipMambuisirsl 1°C-Tan acmaysl Kepek.

TLIFLI3IILIFI>IH AHBIKTAay
3ar TBIFBI3ABIFEI ACII 3aT MaCCaCbIHbIH, OHBIH KeJIeMiHe KaTbIHAChIH aTaﬁHBI.

_p =p=m
\Y

Erep MacCaHbl M rpaMMEH, al KGHCM,Z[i AV CaAHTUMCTP I(y6HCH OJIECCC, OHAA 3aTThIH
TBhIFbI3IbIT'BI 1 CM3 TCH.

TBIFBI3BIKTHI IMUKHOMCTP HCMECC apCoOMCTP KoMET IMEH AHBIKTAMIbI.

AHBIKTAY d1ici

Iaic 1. CyibIKTEIK THIFRIBALIFE 0,001 T monmikTe aHbIKTamanabpl. Ta3a Kyprak MAKHOMETPIIIH
canmarbid 0,0002 1 gonikTe esiiiern, KillKeHe BOPOHKA KOMETIMEH OENTiCiHeH Coll achIphbI,
JHUCTUIIJICHTEH CYMEH TOJNTHIPAAbl, THIFBIHMEH >Kaybll, 0,10 TEHIHT] IAJIIIKTE 20° CYJIBIH
TYpaKThl TEMIEpATypachlH ycTanm TypaTblH Tepmoctarta 20 MuH. ycraiasl. Ocbl
TeMIlepaTypajia MUKHOMETPACTI Cy JCHIeiiH OenriciHe JAeiiH KeTKizenl (MMneTKa KoMeriMmeH
apThIK CYJbI allajbl HEMece CY3Tilll KaFa3 apKpUIbl). [InkHOMETpAl KalTa ThiFbIHAaM, 10 MuH.
TepMocTaTTa ycTaijibl. COCBIH NMUKHOMETPJl TEPMOCTATTaH IIbIFAPBIN, CY3Till Kara30eH
MUKHOMETP MOMHBIHBIH 1ITKI KaOaThIH >KOHE CBIPTBIH CYPTIN, aHATUTHKAIBIK Tapa3bIHBIH
skaHbIHAa 10 MUH. KaJABIPBII KOFAPBIIAFbIIAN JTOTIKTE OJIIIEH .

ITuxkHOoMeTpal cyaaH Oocathll, KeNTipiml, 3pHUp KOHE CHUPTIECH MIAWbIMN, (MMKHOMETpPII
KBI3JIBIPBIN KenTipyre Oonmaiiibl) 3(up KajAblFblH ayaMeH YpJey apKbUIbl Ta3alaifbl.
[TukHOMETPI 3€epTTENETIH CYUBIKTHIKIIEH TONTBIPBIN, TUCTHIJACHTEH CyFa IKYpri3iireH
onepanysuIapbl KaTaaanabl.

TeIFBI3IBIK MBIHA (HOPMYITAMEH eCenTeNe]Ii:
(m2-m) *0.099703
P20 = ----mmmmmmmmemmmeo - +0.0012;
mi - m

MYHJa, M — 00C MMKHOMETpP Maccachl, T
M1 — IUCTUIACHT€H CyMeH Oipre MMKHOMETpP Maccachl, I

M2 — 3epTTENIETIH CYHBIKTHIKIIEH 0ipre MUKHOMETP Maccachl, T
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0,099703 — 20° CY TBIFBI3/IBIFHI (T/ oM aya THIFBI3/IBIFBIH C€CEIITETCHIC)

0,0012 - 20%°men 1011 rlla (760 MM c.6.) 6apoMeTpIIiK KbICBIMAAFBI ya THIFBI3IBIFHI.
Iaic 2. CyipIKTEIK THIFBBABFEH 0,01 T monmokke neliH eey Ke3iHae KOJIAaHbUIA kL. 20°
3ePTTENICTIH CYHBIKTBIKTBI HWIMHIPIEe KYHbBIT, IIKAJIAChl KAKETTI MOHTE JCHIH KOPCETUITCH
Taza KYpPFaK apeoMeTpji canmaabl. ApeoMeTp MHIUHAP KaObIpFachIHBIH TYOiHE KaHACMaybl
KEepPEK, CYHBIKTBIKKA CaliFaHIa apeoMeTp KaJIKbIl OeTiHAe IKy3yli KakeT. Oumey
CYMBIKTHIKTBIH TOMEHT1 MEHHUCKICIHE COMKeC apeoMEeTp/i calfaHHaH KediH 3-4 MUHYT KeiliH
Kypriziteni (0akpuiay Ke3iHe K63 MEHHCK JCHIeiiHae O0Iybl THIC).
Eckepty. KyImTi yIIKbII 3aTTap bIH THIFBI3ABIFEIH APEOMETPMEH OJIIIIeyTe OOIMAaiIbI.
BosuiraH CYWBIKTBIKTBIH THIFBI3IBIFbI JKOFAPFBI MCHUCK OOMBIHIIIA aHBIKTAJIAIbI.

YIIKBIII 32TTap MeH CyAbl AHBIKTAY

YIKpII 3aTTap — EPITKIIITEPACH HEMece TOpUIK 3aTTapibl ajly MpoIeci Ke3iHuaeri
apaliblK KOHE BIIBIPAY OHIMICPIHEH TOJIBIK Ta3allaHOAy HOTHXKeci. J[opillik 3aT KypamMbIHIaFbI
Cy THIPATTHI, KPUCTAIUIOTUPATTHI, a0COPOIUSIIBIK — OalIaHBICKaH TYPJE Ke3eCe/I.

YIIKBIII 3aTTap MEH Cybl aHbIKTay «CyIbl aHBIKTAY» XoHEe DHIep PCaKTUBIMEH TUTPIICY
TapayblH/Ia OepiJIreH.

Kenmipy a0ici

OJlic KeNTIpreHae calMak >KOFAITYbIH aHBIKTayla KojmaHbUIaael. CalMak >KOFaJITYbI
KYPaMBIHIAaFbl BITFAT MEH VIIKBIII 3aTTap (3Qup Maimapel, VITKEII KeIIKbUT, amuaaep, CO2
T.0.) ocepiHeH 00yl MyMKiH. ChIHAK HpemnapaTThIH KEKE CTAThSACBIH/IA KOPCETUITEH OIiC
GoiipHIa kyprizineni. KeGinece, mpemaparrap 100-105°C TypakTel camMakka jeifin
kenripineni. bipak kenTipy >kargaiibl MEH TYpPaKThl calIMaKKa KeTKi3y ofici opTypii OOIybl
MYMKiH. MbIcansl, STHIMOp(GHH THApOXIOopuAiH amgsiMen 55-60°C 5 carar, keitin 110°C
TYpaKThl calIMakKa JeiiH keTkizeni. KelOip mpenapaTrrapra aniplH- aja TYpaKThl caiMakKa
KETKi3y Taiarm eTiiMeini, 6ipak KenTipyIiH Y3aKTBIFbI MEH TeMIlepaTypachl KepceTiyeni
(matpuii 6pommui). JKorapFel TemMmeparypaaa >KeHUT Oy3bUIaTBIH TpernaparTapsl BaKyymaa
KBI3JIBIPYCHI3 YCTal b, Jlopillik mMpenapaTThiH JJI CaIMAFbIH OJIIIEI CAIAThIH OIOKC alJbIH-
aja TYpPAKThl caJMaKKa JEHiH JKETKI3UIiN, caJMarbl eimreHesni. KenrtipreHHeH keuiH Oip
caraTTaH KeHiH COHFBI €Ki eMiey Ke3ingeri aibipMambiiblk 0,0005 acmaysl kepek. brokcrep
CBIHAK QJIJ[BIH/Ia DKCUKATOPJIA CAKTAJIaIbL.

M® X OoiipiHIIa mpenapatsl 6ap OIOKC calMarblH KenTipreHHeH keiin 1-1,5 caratrtan
KewiH emmeri, an 30-50 MHHYT SKCHUKAaTOp/Ia CAJIKbIHIAThUIA b, KaaFaH oaicTemenep M®D X
meH XI Gipueit.

Cyoul anvikmay

3epTTeneTiH MOpUTIK TperapaTrTaH aljanFaH Ccy KeJeMiH eJIleyre HETi3IeNTeH oIic.
Opra"ukajablK epiTKIII TMeH cy Oipre OojFaH JKaFmaiyia aigay €Ki CYHBIKTBIKTBIH JKEKe
TeMIlepaTypajapblHaH TOMEH TeMIiepaTypaaa XKyprisijaeni, ce6edi Cy MEH OpraHHKAaJIBIK
epiTKil Oybl KOCMACHIHBIH OEpIKTIrl oJapAbplH OyJapblHBIH OepuireH TeMIepaTypaaarbl
OCIKTIK CyMMachIHA TEH.

ChIHaKTBI JKYPTi3y YIIH OpraHukaiblk epitkim perinae M® XI tomyon HeMece KCHIION
konaneuiagsl (M® XI, 177 6). ToHa3BITKBINI TTeH KaOBUTAAFBIIITHIH IITKI KaObIpFaIapbIHIA
Cy TaMIIBUIAPBIHBIH Kbl KETYIHCH, COHBIMEH Oipre apajacmalThiH €Kl CYHBIKTBIK
apacelHa dMYJIBCHUS TY3UIyiHEH ofic Karemiri ecemi. JIonmmikTi skoFapbuiaTy YIIiH 3aT Kell
memmepae ainsiHanel (10-20 r). KaitHay ke3iHae KOHICHCHPIICHTEH €PITKIIl TOHA3BITKBIIITA
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KUHAJIMad, TOJBIK KaObLIIarbIKa Tycyl Kepek. ChiHaKThI xKyprizy oanictemeci M@ XI men
M® X GachlIbIMBIHIIA ©3TEpicCi3 OepiyireH.
QDuuep peakmugimen mumpaey a0ici (KP M®, 160 6)

onic MO X, XI enrizinren. On ¢y KaTbIChIHAA KYKIPT OKCHIIHIH MOJNEH TOTHIFybIHA
Heriznenred. Peakums eHimzaepi (KYKIPT JKOHE HMOACYTEK KbIIIKbUIBI) MHPUIAHMEH
OaitmanpIcajibl, ce0e01 XUMUSITBIK TeNe-TEHAIK OHFa Xypeai. duiep peakThBi KYKIpT OKCHIL
epiTiHAICI, HOJ] )KOHE CYChI3 METAHOJAAFbl MTUPUAUHHEH TYPaIbl:

l2 +SO2 + 3CsHsN — 2CsHsN * HI + CsHsNSOs

C2HsNSOs + CH3OH — CsHsN * HSO4CHs

Qumiep peakTuBI KypaMbIHAAFbl KYKIPT JHOKCHAI MeJIIepi HOAKA, MUPUINH MeJIepi
KYKIPT TUOKCHJII MEH HMOJKa KaparaHJa apThlK Memiepiae Oonysl kepek. Ocbl xarmaiiga
peaxius TOKTaI, OapibIK CyIbl Hemece 0oc noaThl OaimanpicThipaabl. M@ XI 178 6 dumiep
pPEaKTUBIMEH TUTPIIEY 9/1iCIHE KOCHIMIIIA TUTPJIEY COHBIH «TOKTBIH TOJBIK TOKTAYbDY JIEKTPIi
TUTPIICYMEH aHBIKTAM/IbI.

Kyuiai xoHe 1opiiik npenaparTbiH KyidipreHHeH KeliHri KaJAbIFbIH AHBIKTAY

(KP M®, 127 6)

Kannwvt Kynoi sncone KyuodipeenHeHn Kellinzi Ka10blKmbl AHbIKMAY .

ChiHak OeliopraHUKaJIBIK KOHE SJIEMEHTOOPTAHUKAIBIK KOCBUIBICTAPIbIH JKaHFAHHAH
KCHIHT1 KaJABIFBIH HEMECE OpraHUKAJIBIK 3aTTap KYJiH ejmeyre HerizaenreH. Exi
OTIepAIUSHBIH J1a OPBIHAATYBl oTe ykcac. CBIHAKTBI KYprizy omicremeci: dapdop Hemece
TJIaTHHA TUTENb/II aJlJIbIH-aJla KYHIIpill, eJIMIEHIeH 3aTThl TUTENBIIH TYOIHE JKyKa KabaTneH
Oipkednki etinm canaasl. Kyl aHbIKTay YIIiH IpenapaTThl €H TOMEH TeMIeparypaaa KeMipiey
YKOHE KOMIp TOJBIK KaHBIM KETKEHIIIE JKaFajibl, ajl KYHAIpreHHeH KeHiHT1 KaJJAbIFbIH aHBIKTaY
YIIIH VIOKBIII 3aTTap TOJIBIK OeJiHTeHre JediH KbI3abipaanl. COChIH KbI3bUT HIOKKA JEHiH
OipTiHIEeN TeMIlepaTypaHbl keTepei. bipieH TemnepaTypaHblH KOFapblUIaybl KYJIAIH OanKybl
MEH OHBIH THUTENlb KaObIpFalapbhlHA >KaOBICHIT KaldyblHa okejenmi. HoTwmxkeciHme KemipiiH
KYJMEH KanTajFaH OeJiKTepiHe aya JKETIECYIHCH TOJBIK >KaHBIN KETyiH Texeilml. OciMmik
NIMKI3aTTapbIHAA KYJIi aHBIKTaya IBIFBIH OOJIMAYhl YIIiH, KaKIarel Oap TUTeTh KOJIaHFaH
pIHFalIbl. KakmarelH JKayblll Kary Ke3iH/e OpraHUKajiblK KOCBUIBICTAp KapTbUIall YKaHBIII,
HIaieIp 3arrap, Kemip, razgap Oemineni. JKoraprel TemrmepaTypaaa TUTEIBICH 3aTTapIblH
yirysl Oaiikanmaapl. Opi Kapail mpoliecc Kypy YIIiH KakKMarblH ally KepekK, OJ OpraHUKaJIbIK
3aTTap/IbIH TOTHIFYBl HEMECE KOMIP KaJIBIFBIHBIH TOJBIK dKaHYBI YIITIH KaXeT.

Erep xemip OemikTepiHIH TOJBIK JKaHYbl KHUBIHJABIK TYIbIpca, OHAA KYJJICHY
KBULIAMIANIBI, KANABIKTBI CAJIKBIHIATHIN, CyFa HeMece KaHBIKKaH aMMOHUN HUTPATHI
epiTiHaicine OaThipaabl. byn kewmip OeIeKTepiHiH TOTHIFYBIH TE3AETENl, KAJIIBIKTHI CY
MOHIIIACHIHJIA TOJIBIK OyJIaHIbIpFaHHAH KEHiH KYHAIpil TYpaKThl cajJMaKKa JKETKi3el, COChIH
1 carar imHzIe omnepaiusHbl KalTanaiael (2 emmiey apachiHIarbl aibipMamibuibik 0,005 T
acIlaraHIIa).

Ty3 KbluKblavinoa epimeiimin Kya0i GHblKmay.

Byn celHaK KypaMblHIa CHJIMKATTap >KOHE MEXaHUKAJBIK Kocmajapbl Oap eciMIiK
HIMKi3aTTapbiHa Kyprizinemi. Ty3 KbIIKbUIBIHAA €pIMEHTIH KOCTAIApIbl aHBIKTAy apKbLIbI
npenapaTka CaHAbIK OHE camaiblKk MiHezzaeme Oepineai. ChIHAKTBI OpbIHAAY YIIIH, MKaJIIbl
KYJII1 aHBIKTay/la aJIbIHFaH KaJIBIKTHl Komanaabl. by skarmaina npemapar caaMmarbiH 1-5 T
JEeiH KoFapbUIaTaabl. THrenpaeri KaablKKa 2-3 MJI CYHBITBUIFAH TY3 KBIIIKBUIBIH KYHWBIIL,
OCTiH 3aT MILIHBICHIMEH JKayhIn, 10 MUHYT KailHaFaH Cy MOHIIIACHIH/A KbI3AbIpanl. TyHOAHbI
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KYJICI3 (UIBTPMEH CY3il, OHBI KENTipim, >Xarblll, KYHAIpil, CaJKbIHIaraHHAH KEHiH COl
TUTENbE OJIIIEH/II.
Cynvhammul Kynoi anvikmay

OpranukanblK MpernapaTTapibl Kary >KOHE Kyiaipy mnporeci Ke3iHAe OpTYypJil COHFbBI

eniMaep Ty3uneni. CynbhaTThIK KYJIAl OpraHUKAJIBIK MpernaparTapiblH Ta3ajiblFbiH Oaraiay
YIIiH aHbIKTaiabel. JKary JKoHE KYHIIpy >Karmaiiel Oipjedl OoJFaHBIMEH, KaJJABbIKTHIH
XUMUSJIBIK ~ KYPBUIBICBIHA — OalJIaHBICTBI  QPTYpPJi  3aTTap TY3UIyli MYMKiH. Mpbicaisl,
OpTraHUKAJIBIK KBIIIKBUI TY3/1apbl KapOOHATTap HEMeCce OKCUATEpre aifHanaasl. [ anorenuarep,
OHBIH IHIHAE XJopuaTep OemmiekTeHin yirysl MyMKiH. KeiOip Mertamn oxcuarepi Kemip
ocepiHeH 0O0C 2JIEMEHTKE JeHiH TOTHIKChI3AaHaabl. OChl MPOIECTEPAl TYPAKTAHIBIPY YIIiH
M® X KOHIEHTpPJI KYKIPT KBIIIKBUIBI KATBICBIHIAA KYJAI aHBIKTayJIbl YCbiHAABL OChl
YKaFIauIbl dPTYPIIi KBIIIKBUI TY3/1aphl Cylb(paTTapFa aybIcajibl, OJlap a3 YIIKBIIITHIFBI XKOHE
BICTBIKKA TO3IMALIIriMeH epekinenernesi. COHIBIKTaH KAKChl HOTYIKEEp albiHaAbL. Ty3uireH
Cyab(aTThl KYJ ayblp METAJUT KOCHAJIAPbIH aHBIKTAy/la KOJTAHbUIA bl KbI3BIPHII, YIIKBIII
3aTTapAaH Ta3apThil, Cynb(artel Kya anansl, 0,5 — 1 MJI KOHIEHTPII KYKIPT KBIIIKBUIBIHA
OaThIpBUIFAaH TIPENapaTThl TYPAKThl caiMakka aeiid kyiaipeni. Erep M® X cynbdartsl Ky
MeJIepi oTe a3 6osnca, oHaa oHbIH Maccackl 0,0005 r a3 6onMaybIH Tajam eTel.

4. LnmocTpanusijibIK MaTepuas:
- KecTenep;
- npe3edTanus Microsoft Power Point.

5. Oneouer
Ka3ak Ti1injge
Heri3ri:
8. ApsicranoBa T.O. @apMmaneBTHKAIBIK XUMUS: OKYJBIK.T.1-Ammatel, KIIC: «OBepoy,

9.

10.

11.

12.

13.

14.

2015.-592 6.

ApsictranoBa T.O. dapMaileBTUKAIBIK XUMHS: OKYJBIK.T.2-AnMatel, KIIC: «OBepoy,
2015.-6026.

ApsictanoBa T.A. YKanmel ¢apManeBTUKAIBIK XUMHS: OKY Kypalbl.-AJMaTel: DBEpO.-
2013.-286 6.

TypcybekoBa b. U. Belioprannkasiblk JopiTiK 3aTTapabl TaIIAy: OKY Kypajbl / - ATMaThl:
OBepo, 2016. - 120 6.

Kazakcran PecnyOnukacbiHbiH MeMiekeTTik (apmakonesichl.-AnMatsl: «KiOek Kombh»
6acna yiii.-2008.-1 T.-592 6.

Kazakcran PecnyOnukacbiHblH MeMiekeTTiK (apmakonesichl.-AnMatel: «KiOek Koiabh»
Oacna yiii.-2009.-2 T.-804 6.

Kazakcran PecnyOmukacbiHbiH MemiiekeTTik (apMakonesichl.-AnMathl: «KiOek Kombh»
Oacrma yiii.-2014.-3 T.-709 6.

KpacunoB E.A. ®apManusibplK XUMHS CYpaKTap MEH JKayanrtap TYPIHAE : OKY Kypalbl
/®DapmarieBTHYECKAs XUMUS B BOIIPOCAX M OTBeTax: yueOHoe mocobue / - M. : TDOTAP -
Menma, 2016. - 704 c.

Opnabaea C.K., KapakymoBa A.ILl. ['munuppu3uH KBIIKBUIBI TYHIBUIAPBIHBIH JTOPLIIK
MpernapaTTapbIHbIH OipbIHFAHIaHFaH camachlH OAKbLIAy dICTEMENEPiH JKacay: FHUIBIMHU-
omicremenik Hyckay.-IlIeimkent, 2013.-92 6.
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OpbIC TiJIiHIE
14. ApsicranoBa T.A. OOmas hapmaneBTHUECKast XUMUS: yueOHOe TocoOue. - AIMaThI:
OBepo.-2013.-238 c.

15. ApsicranoBa T.A. ®apmaneBtuueckas xumus, Tom |: - Anmatsl, u3an. «39Bepoy, 2015.-
572 c.

16. ApsicranoBa T.A. dapmaneBruueckas xumus, Tom |- Anmatsl, uza. «9sepoy», 2015.-
640 c.

17. TocynapctBennas ¢dapmaxones PecnyOmuku Kazaxcran.-Anmartel: M3natenbckuil 1om
«Kubexk xompi».-2008.-Tom 1.- 592 c.

18. T'ocynapcrBennas (apmakones PecmyOonuku Kazaxcran.- Anmatsl: M3maTenbekuii 1om
«Kubexk xomnpi».-2009.-Tom 2.- 804 c.

19. TocynapcrBennas (apmakones: Pecyonuku Kazaxcran.-AnMatel: W3maTenbekuii 1om
«Kubexk xomnpi».-2014.-Tom 3.-729 c.

20. KoHTpons KadecTBa M CTaHAAPTU3AIIUS JICKAPCTBEHHBIX CPEJICTB: METOINIECKOE TOCOOUE
/ mox pen. Pamenckoii I'. B., Opnabaepoii C. K.; M:IMI'MYV; - llleimkent: FOKI'®A,
2015. - 285 c.

21. OpnabaeBa C.K. AHaim3 JeKapCTBEHHBIX IPENapaToB, MPOU3BOIAHBIX apOMATHUECKUX
coenuHeHMi: yaeOHoe mocobue.-2012.-250 c.

22. Pamenckas [.B. ®dapmaneBtuueckas xumus: ydeOHuk.-M.: BMHOM. JlabopaTopus
3HaHui, 2015.-467 c.

23. PykxoBoACTBO K 1a00pATOPHBIM 3aHATHSIM 110 (hapMaleBTHUECKOW XUMHH IO/ peIaKIneH
I'.B. Pamenckoii.-M.: IInnot.-2016.-352 c.

24. Xammymmua @. A. MHbpakpacHass CHEKTpOCKOmus B (apMarieBTUYECKOM aHaIIU3e:
yuebHoe nocodue / - M.: T'DOTAP - Menua, 2017. - 160 c.

25. Method validation in pharmaceutical analisis: a guide to best practice / editors dr.
Joachim Ermer. - 2nd ed. - Germany: Wiley-VCH, 2015. - 418 p.

26. Watson David G. Pharmaceutical analysis: a textboor for pharmacy students and
pharmaceutical chemists / David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. -
459 p.

3JIEKTPOH/IBI DachLIbIMAAP:

11. ApszamacrieB A. I1. @apmanieBTudeckas XuMus [ IJIEKTPOHHBIN pecypc]: yueo. mocodue /
A. TI. Ap3amaciieB. - DIeKTpoH. TeKCTOBbIC naH. ( 86,7 M0). - M.: U3x. rpymnma
"TD0OTAP-Meaua", 2011. - 640 c. sm. ont. aguck (CD-ROM).

12. KoHTponp KauecTBa U CTaHAAPTU3ALMS JIEKAPCTBEHHBIX CPENICTB [ DIEKTPOHHBIN pecypc]:
MeToudeckoe ocooue / moa pea. Pamenckoit I'. B., Opmabaesoii C. K.; M: IMI'MY; -
[IevrenT: FOKI'®A.-DnekTpoH. TekcToBbie 1aH. (4.91MO06). 2015. — 285 c.

13. OpnabaeBa C.K. AHanu3 JeKapCTBEHHBIX MpPENapaToB, MPOHU3BOIHBIX apPOMATHYECKHX
coequbenut 2012. - 300 c.

14. OppabaeBa C.K., Kapakynoa A.Ill. dapmaneBTUKAIBIK XUMHSL. ApomaTtThl
KochutbicTap. [DnekTpouasl pecype]: Okymnbik. / C. K. Opnabaera; A.Ill. Kapakyiosa,
KP nencaynpik cakray MuHUCTpAIri. OKM®A. - DnekTpoHIbl MOTIHAI MOTIMET
(12.5M0). - llIeimkenT: OKM®A,,- [1IsmvkenT.-2016 x.-296 6.

15. ®apmaneBTrueckas XuMus [ DIEKTPOHHBIN pecypc]: yueOnuk / mox pen. T. B.
[TnetHeBoi. - DnekTpoH. TekcToBbie AaH. ( 50,6M0). - M. : TDOTAP - Menua, 2017
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16. The British Pharmacopoeia (BP 2016). — London The Stationery Office.-2016.

17. The European Pharmacopoeia 8.4.- EDQM.-2015.

18. The Japanese Pharmacopoeia, 16" edition.- 2013.

19. The International Pharmacopoeia, 5" ed. — Geneva: WHO.- 2015.

20. The United States Pharmacopeia, 38 National Formulary 33.-2015.

KAOQO s71eKkTpoHabI pecypeTap

Onekrponnas oudiauoreka FOKMA - https://e-lib.skma.edu.kz/genres

PecnyOinukaHcKas MEKXBY30BCKas 2JIeKTpoHHast oubarnoreka (PMDB) — http://rmebrk.kz/

Iudporas oudbmroTeka «Aknurpressy - https://www.aknurpress.kz/

DnekTponHas oubnnoreka «dnurpad» - http://www.elib.kz/

Onurpad - nopran MyJIbTUMEIUHHBIX yuyeOHuKoB https://mbook.kz/ru/index/

9BC IPR SMART https://www.iprbookshop.ru/auth

uH(popMaIMOHHO-TIpaBoBas cucrema «3aHy - https://zan.kz/ru

Cochrane Library - https://www.cochranelibrary.com/
KOCBhIMIIIA:

7. ApswicranoBa T.A., ApeictanoB JK.M. HHOBallMOHHBIE TEXHOJIOTHUHU B (hapMalieBTUISCKOM
oOpa3oBaHuM: O0OydeHHWE U KOHTPOJIb. YueOHO-MeTomudeckoe mocodue. — IIIbIMKeHT.-
2012.- 175c.

8. Kpacnos E. A. ®apmarneBTudeckas XUMHS B BOIPOCAX M OTBeTax: ydeOHoe mocobue / -
M.: "JIutreppa", 2016. - 352 c.

9. Opnabaesa C.K., Haguposa C.H. YHuuUIupoBaHHbie METOIUKH XpOMATOTPAYUICEKOTO
aHaM3a JICKaApCTBEHHBIX (OPM METPOHHUIA30J1a: HAYYHO-METOJUYECKUE PEKOMEHIAINY. -
[IsivkenT: «Onem». 2015. — 84 c.

10. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. -
New York: Oxford University Press, 2014. - 96 p. +ax. onr. quck (CD-ROM).

11. Cairns D. Essentials of pharmaceutical chemistry: textbook / D. Cairns. - 4th
ed. - London: [s. n.], 2013. - 308 p

12. Georgiyants V.A., Bezugly P.O., Burian G.O., Abu Sharkh A.l., Taran K.A.

Pharmaceutical chemistry. Lectures for Endlish-speaking students:Ph24 the study guide for
students of higher schools — Kharkiv: NUPh; Original, 2013. — 527 p.

6.bakbL1ay cypakrapsl (Feedback kepi 0aiitanbichb)

1. Mennuipairi MeH TYCTLIITI - JOPUTIK TIpenapaTTap Ta3adbIFbIHBIH KPUTEPHI;

2. Jlopimik 3aTTapJblH CamalblK XOHE CAHIBIK KypamblHA OCEp €TETiH KOCHalapiblH
TaOUFaThl MEH CHITIATHI )KOHE (hapMaKOJIOTHSIIBIK OCIICEHIUTITIHIH ©3repy MYMKIHJIITI;

3. CerHakrapabl OipbIHFaiiIay, Kocmanapsl aHBIKTAYIBIH KAJIIBI dKOHE JJIICTEDI;

4. «EpiTiHgiHiH  MeNmipiiri MeH TYCTUIr», «KOHIEHTPJI KYKIPT  KBIIIKBLUIBI
epiTIHAICIHAeT] epITIHAlI Tyci» KepceTKimTepi OOHBIHIIA KOocmajiap KypaMbIH 3epPTTeyre
JKAJTITBI CHITATTaMa;

5. KP M® tanaOsl GolibIHIIIa KaHaH CYWBIKTBIKTAP MOJIAIP KOHE TYCCi3 JIen caHanabl?
6. Ilpemapar epiTiHAICIHIH KBIIIKBUIABIFEI MEH CUITLIIT - 631 €KeHIIr MEH camachlHa
MiHE3aEME;

7. pH oprachHBIH €3repyi Ke31HIeT1 KBIIIKbUI-HETI3/11K HHANKATOPJIAp TYCIHIH €3repyiH
Kajiail Tycinaipeci3z? Mpicai KenTipiHi3.

8. EpiTiHaiHIH KBIIIKBUIABIFEI MEH CUITLIITIH aHBIKTAY dicTepi. MbIcal.
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9. Ilpenapar epitinaicinidg pH MoHIH aHBIKTay 91icTEpi;

10. IIpenaparrapapiH ~ KbIMKBUIABIFBI ~ MeH  curtiairinigy KPP M®  tanaGeiMeH
CaJIBICTBIPFaHa XKOFaphl 00y cebenTepi;

11. ®usukanblK KOHCTAaHTa MOHI - KBIIIKBULIBUIBIFBL, cuITuIiri, pH — mopumik
npernapaTTapAblH CATBICTHIPMAITBI TA3aIBIK KOPCETKIIII;

12.10% w™arHuii cyibdaTel Ccynbl  epiTiHmici Tycci3 Oomysl kepek. KP MO
OachUTBIMIAPBIHIAFEl TYCCI3ITIH aHBIKTAY SICTEPiHIH allbIPMaIIBUIBIKTAPHI.

13. Jlopinik nmpenapaTTaparbl YIIKBIII 3aTTap MEH CY/bl HE YIIIiH aHBIKTANIbI?

14. KP M®I GoiibIHIIA BUTFAIIBLUIBIKTE QHBIKTAY 9J1ICIHIH aPTHIKIIBLUIBIFBI MEH KEMIIILTIT;
15. ®dumep peakTHBIHIH KypaMbl jkoHe @umiep OMICIMEH BUIFAIABIIBIKTE AHBIKTAY
HET131HE J)KaTaThIH XUMISUIBIK PEaKIUsIIap;

16.Cy kypambiH @Dwumiep peakTUBIMEH THTPJICY apKbUIbl aHbIKTay omici. bakpimay
TOXKIpUOECIHIH MOHI;

17.KP M® OGoiibiHIIa JopuUTiK HpemapaTTapaarbl Kyl anpikTay. ChlHAKKa KOWBLIATBIH
Tajanrap;

18. KP M® OoiibHIIIa XJIOPCYTEK KBIIIKbUIIA EPIMEHTIH KYJI1 aHBIKTAY SIiCI;

19. KP M® GoiibIHIIa JopiiK npenapaTTapaarsl Cylb(aTThIK KYJIIi aHbIKTAY 9JIIC;

JAOPIC Ne 3
1. TakeipbiObl: JKui Ke3meceTiH KocmanapiablH —(xyopunarep, cyibparrap xk.0.)
(dapMaKomnesyIblK ~ ChIHAYJIAPHI. Camanelk KepceTkimTep OoiipiHmEa JI3  Kammbl

(hapMaKoIesITbIK 9ICTEPi: TEKTEC KOocmaap.

2. Makcartpl: CTyAeHTTepre IOpUTIK 3aTTap CamachlH 3epTTEUTIH JKalIbl JiCTep MEH
TOCUIZAEPAl  KOJJIaHA  OTBIPBIN, HOPMATHBTI KY)KaTTap, JOpUIIK 3aTrTap  camachiH
periJaMeHTTeWTiH  MeMJeKeTTIK ~ NPUHOMOTEp MEH  epexenep — TanaOblHa  cail
(hapMaIrieBTUKAJIBIK TAJIAy JKacayIbl YUPETy

3. apic Te3ucrepi

Kocnap:
8. Kipicme
9. Xuwui ke3aeceTiH KocnagapablH (XJI0pUATED, CybdaTTap xK.0.) papMakones bk
CBhIHAYJIapHI.
10. CamansIk kepceTkimTep OofibiHma J13 skanmsl (hapMaKomesuIbIK 91iCTepi: TEKTEC
KocTanap

Kocnanapowt anvikmay

Jlopimik 3aTTap KypambIHAarbl KOCMA HMOHIAPHI OJIAPJBIH TOJIBIK €MEeC Ta3ajbIK
KOPCETKIIIl OOJIBIN TaOBLTAIBI.

Jlactany ke3zaepiHe OalIaHBICTBI KOCHajap Kalmbl TEXHOJOTUSIIBIK, ©31HIIK
(ciennUKAaIbIK) J)KOHE Ke3/IeHCOK Kocmanap OOJIbI OeiHe .

Xanmel TEXHOJOTHSUIBIK Kocmajiap OapiiblK mpenaparrapra ToH. OnapIbsiH TYCy
Ke37epi ammaparypanap, COHbIMEH Oipre aimy MpoIeciHAe KOJJAHBIIATHIH PEaKTHBTEP MEH
epitkimrep Oonbin Tabeuaabl. (HCI, H2SO4, ammuak epitinici, KaabIUi HOHBI).
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KP M® OGacpbubimbiHna «KocmamapaplH — IIEKTI  MeJIIEpiHE  ChIHAYJIap»
OipeIRFaiinanFal crateackl Oepinren. (Cl, SO%, Fe™3 Zn*2, NH*;, As*, Pb*2, Ca*?). Ockl
KOCIajiap Kajllbl TEXHOJIOTUAIBIK el artanaisl xkoHe KP M® ycbinras.

O3iHIIK KOCTANIapAbIH KaJIbl TEXHOJOTHSUIBIK KOCTIAJIapaH albIpMAIIbLIBIFRI, 0JIap
COJI aTajFaH JQPUTIK 3aTKA FaHA TOH JKOHE XUMUSUIBIK KYPBUIBICH JKaFbIHAH 9Cep €TyIIi 3aT
KYPBUTBICBIHA JKaKbIH. ONapAblH TYCy K31 CHHTE3/iH 0acTamnKbl, jKapThUIall >KOHE BIAbIpay
eHIMJIEpI.

Kesnmeiicok  kocmamap  KUBUIBICKAH ~ JlacTaHy  apKbUIbl, Opamjay,  Cy3rill
MaTepHaAapAaH jKoHE TackIMaijay, cakray kesiHume Tysijeni. Ocbl Kocmanap KypaMbIHBIH
Ke0er1 (GapMaKOIOTHSIIBIK 9CEPIH TOMEHICTII, dCep €TYII 3aT MOJIIIEPIHIH a3af0bIHA JKETIN
COKTBIPAIbI JK9HE (PapMaKOJIOTHSIIBIK SCEPiH ©3repTyl MYMKIH.

dapmakonorusuIbIK 3P heKTiciHe ocep €Tyl OOMBIHIIA KIKTETyi:

1. Ocep kepcerneiTin Kocmanap (beitapamn Kocnaisap);
2. Ocep kepceTeTiH Kocnanap (yIbl);
3. AHTOrOHHCT-KOcCHaiap.

Belitapan Kkocmamapra XJIopuATep MEH cyibdarTapapl JKaTKbI3yFa Ooyaabl, ai
AQHTOTOHHCTEP KaJIbLIMi jXKoHE MarHuii Ooiysl MyMmKiH. Ilapaneramongarsl N-aMHHO(EHOI;
HATPUH N-aMUHOCAIUIMIATBIHIA O-aMUHOCAIMIMI  KBIIIKBUIBl KOCHACHl yJIbI  OOJIBII
CaHaJIa/ibl.

Kocmanapapsl HopManay mieriHe OailyIaHbICThI JKIOEPIIETIH JKOHE KIOEpPUIMEHTIH e
€Ki TomKa Oesresi.

Kenteren e3iHIIK KOcHalapAblH KypaMJIbIK Iieri Oenrimi Oip jkaFmaiia ChIHAKTBIH
KayaObl peTiHle Kapajalbl, SFHU aTaliFaH KeHOip Kocmamap CTaHAapT TalanTapblHa cai
KeJIMEreH HeMece TaOuru Kocnanap Oenrici3 OoiFaH jkariaiiapia STajloH JaibiHAay MYMKIH
emec. bysl KUBIHABIKTapAbl TYCTUIIK, JAWIBIK OSTAJOHAAPBIH JKOHE  JIOPUIIK 3aTTapIIbiH
Ta3aJIBIFbIH AHBIKTAWTBIH XPOMATOTPAQUAIBIK 9MICTEpAl KOJaHa OTHIPHII MIeHTyre OoJaibl.
Keiibip >karmaiimapna >kKajimbl TEXHOJOTHSIIBIK KOCTadapiblH OONyBIH COWKeC carajblK
peakuusapael OepMeyi apkpuibl 0akpiiay xkacaynsl KP M® yceHanel. by kocmanapasiH
KypaM IIeTiHIH €H a3 MOoHIHEe OakbpuIay >Kacaybl jKOHE TalJayJbl KbICKApTyFa MYMKIHJIK
Oepeni. Jopinik 3aTTapAarsl )KiOEpIIMENTIH KocTajgapAblH 00JIMaybIH COMKEC peaKTUBTEPMEH
Tepic peakius Oepy apKbUIbl aHbIKTaiabl. CanblcThipy Oyi1 Jkardaiina epiTiHAiHIH Oip
OesiriHe arajraH KOCIAHBI alllaThIH PEaKTHBTEH 0acKa OapibIK pEakTHBTEP/i KOCY apKbLIbI
Kypriziieni. PeaknusHbIH OH HOTHXKECI Kocrma O0ap eKeHIIri MeH JOpUTK 3aTThiH
CcarachI3AbIFbIH KOPCETE 1.

XKexke cTarbsnapbiHIa KOPCETUITCH TOPITIK 3aTTHIH MOJIIIEPIHEe COKeC Kocma Kypambl
% ycwiabanel. HK OolbIHIIA CBIHAKTBI JKYPri3yre KaXKeTTi epiTiHAiIHI JaiblHAayaa
KOJIIAHBIIFAH JOPUTIK 3aTTHIH OJIIEeMiH e3repTyre Oonmaiiapl, cebebi Kocma Kypambl JOPLTIK
3aTThIH Oenrini 6ip Memnmepine (Macca, KoJeM) YChIHBIIA/IbI.

XKorapblja KepceTUIreH 8§ Kallbl TEXHOJOTHSUIBIK KOocmajap IOpuIiK 3aTTapla >Kui
Ke3JIece 1l )KOHE OJIap/Ibl TOMEH/IET] ©31HI1K, Ce31MTal peakiusiap KOMETiMeH allabl:

Xnopuomep
Xnop*uFTep KOCTIAChIH aHBIKTAY YIIIiH KBIIIKBUIIBI OpTa/ia KYMIiC HUTPAThIMEH PEaKIIUs
KYpriziiesi.
Cl" + Ag* — AgCl|
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A30T KbIIIKBUIBIHIA €pIMEUTIH JlaiijlaHy HeMece OmajecUeHIus (KOocla MeJIepiHe
0ailiJTaHbICTBI) XJIOPUATEPIIH Oap eKeHAIriH gonenaell. PeakuusHbl JXyprizy KesiHuae
3epTTEJCTIH PEaKus OPTAChIH ecenke any Kepek.CUITiai opTajga KyMic HUTPAThl Kapa TYCTi
KYMIC OKCHJIH TY3ill, peakuusi HOTWXKECiHe Kepl 9CepiH THUri3edi (MacKupiiey), COHABIKTaH
JOpUTIK 3aT KYMIC HHTPaTBIMEH pEakLUsFa TYCETiHAEH jkarjail »kacay KaxeT. MBbIcalbl,
HATPUIl THOCYNb(DATHI, HATPUNA HUTPUTI a30T KHIIIKBUIBI 9CEPIHEH AJIbIH-aNIa BIABIPANIbI, al
OapOuTypaTTapablH TY3Aaphl, Cyab(QaHmIaMUITEp ajIbIH- aja epiMEeNTIH KBILIKBIIIBl TYpre
aybICTBIPA/Ibl, COCBIH TYHOAHBI OOJiN anbll Cy3iHIIZAEe XJOPHA KOCIACBIH aHBIKTAHIbL.
XnopunrepaeH ©Oacka OCBl  peaknus KOMeriMeH HOoauja, OpoMHI HMOHIApBIH  KyMiC
HUTPATBIMEH a30T KBIIIKBUIBIH/IA €PIMEHTIH TYHOA TY311Ty apKbLIbl AaHBIKTAMIBI.

Cynvgpammap
Cynbarrap XJIOPCYTEeK KBIIKBUIIABI OpTaga Oapuil XJIOPHUIIMEH PEaKIUICHl apKbLIbI
AHBIKTaUIbI:

SO? +Ba'? — BaSO0a4)
3eprreneTiH epiTiHAiae cyiabdarrap Kocnackl 0ap 6osca, JaiaaHy maiaa 00oJasl.

AMMOHUL MY3bl HCIHE AMMUAK

AMMHaK >KoHe aMMOHHUH Ty3Aapbl KocmacklH Hecciep peakTHBIMEH aHBIKTAMbI.
Peakiusi ce3iMTanablFbl ©Te Ofapbl OOJIFAHJBIKTAH, OChl KOCHAHBIH 13/I€PIH aHBIKTayFa
my™KiaIik 6epeni. Heccnep peaktusi (K2HQJs -1 KOH epitingici) ammuak skoHE aMMOHHNA
TY3JIapbIMEH capbl TYC HEMece cyp TyHOa Oepei.

- Hg
NH*s + 2[Hgla]2* + 20H — NH2 T | + 5T [+ 2H20
| - Hg —

Erep nmopimik 3aT KypambIHIA CUITLI JKep KOHE aybIp MeTainaap 0o0Jica, OHAA OJapIbl
HATPUH TUAPOKCHII Hemece KapOOHaThIMEH TyHOara Tycipim, cys3im, Cy3iHAile amMMHaKk
KOCTIACHIH aHBIKTAMIbI.

Kanvyuti myzoapwi
Kanpuuii Ty3aapsl KOCIaCblH aMMOHHMI OKCAJIATBIMEH JIAMIIAHYbBI aPKbLIbI AHBIKTANIbI:

Ca*? +C2042 — CaC20s)

Peaknust opTachl KBIIIKBUT HEMeCE CLATUIL OOJaThlH ASPUIIK 3aTTap KypaMbIHAAFbl
KaJblIM{ Ty3Japbl KOCHAChIH aMMHAaK HEMece CIpKe KBIIIKbUIBI epiTiHxiciMeH Oeifrapanray
apKbUTBl aHBIKTAWbl. PeakmusHbl JKYpri3y YIIiH KaxeTTi ontumanbasl pH moni 6,0 — 6,5
Oouybl kepek. Peakumsuibik Kocrara 0ygepri epitinai kocaasl (NHaCl, NH4OH).
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Temip my3oapul
Temip (II) sxome (III) Ty3mapsl KOCMAChIH aMMHAKTBI OpTaja CyJb(OCATUIIHIT
KBIIIKBUIBIMEH KOHBIP-KBI3bUI HEMECE capbl TYCTi (Kocma MelepiHe OailylaHbICThI) KEUICH
TY3yl apKbUIbI aHBIKTAMTBI.
OH

|
COOH

SOsH
Mpuipviiu myzoapwi
Mbeipbin Ty3mapel KocniackiH — Ka[Fe(CN)s] — MeH naiianybsl apKbLIbl aHBIKTAHIbL.
Peakuumsubin xypyine Fe(Ill) Ty3gapsl Kocnackl kenepri eteni, ce0edi peakTHBIIEH KOK TyHOa
(6epnun  nasypel) Fes[Fe(CN)s]s Oepemi. Temip Ty3mapsl ocepiH JKOKO YIIiH, aMMHaK
epITIHAICIMEH acep €Till, TeMip TY3AapblH TUAPOKCH] TYpiHIAEe TyHOaFra TYCIpil, OHBI Cy3ei.
MBEIpbIin TY30apsl €PITIHIIAE Kallbl, aMMuakiieH epirim kemen Ty3eai [Zn(NH3s)a](OH)2.

Ayvlp memann mysoapul
AybIp MeTaJUI TY3/1apbl KOCTACHI CipKe KBIKBUIIBI OpTaga HATPHid CyIb(OUIIMEH CYyp
TYCTIi epiTiHai Oepei.
Pb*2 +S? — PbS|

Mbluvsxkka coinak
KP M® GachbuIbIMbI MBIIIIBSIK KOCITACHIH aHBIKTAYy1a €Ki 9J[iC YChIHAIBI:
3anrep — biiek omiciMeH Topifik 3aT KypaMbIHIAFbI XKiOEpUIETiH MBIIIBIK KOCIIACHI, all
byro — Tuie oficiMeH MBIIITBIK KOCTIACBIHBIH Oap HEMeCe JKOK €KEH/IIT1 aHBIKTaIa IbI.
Ojic 1. MpIIbsiK KOCHACKIH MBIIIBSK aHTHAPHUIIIHE JCHIH TOTBHIKCHI3IAHIBIPHIT, CHIHATI
JUXJIOPUIAIMEH MBIIIBSIK MOJIIIEPiHe OalIaHBICThI KBI3bUI-Capbl TYCTEH capbl TYCKe JIEHiH
©3repeTiH OHIM OepyiHe HeTi3nelreH. MBIIbSIK KOCIAChIH XJIOPCYTEK KBIIIKBUTHI MEH MBIPBIIIT
TO3aHbI KATBICHIH/IA TOTBIKCHI3IAP IbIPAIbL.
Zn+ 2 HCI — ZnCl2 + 2 H?
As*3 (As™) + H — AsH3?

AsH2(HgCl2) + HCI
AsHs + HgCl2 «[—T AsH(HgCI)2 + 2HCI
—  As(HgCI)s + 3HCI
AsHs + As (HgCl)s — AszHgs + 3HCI

AHbIKTay apHaiibl mpubopna xyprizizeni. IIpubop TyO1 AeHrenek, ay3bl HIBIHBI
TasKIIachkl Oap THIFBIHMEH OEKITUITeH Koj0aJaH Typajabl >KOHE Teciri apKbUIbl CyJeMara
OaTBIpBUTFAH KaFra3 calibiHaAbl. Peakiius mpolecinae TY3UIreH YIIKBII OHIMIEP CyJieMa KoHE
QIIBIH ajla KOPFAchlH alleTaThiHA OAaTbIPBUIBIN, LIBIHBI TasKIIaFra CaJbIHFAH MaKTaMeH
ocepieceni. bip Mesringe MBIIBIAKTBIH 3TATOHABIK EPITIHAICIHE 1€ CBIHAK KYPri3uIel.
3epTTeneTiH ASPUIIK 3aT KypaMbIHIAFbl MBIIIBSIK KOCTIAChl KYPaMBIHBIH OOy IIET1H €Ki ChIHAK
Ke3iHJe Kara3 OeTiHje maiga OoJiFaH TYCTEPl CABICTHIPY apKbUIbl aHBIKTaWAbl. by ke3ne
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KOJIJAHBUIFAH PEaKTHBTEP KypaMblHAa MBIIBIK O00dybl MyMKiH. ChIHam AUXJIOpUAIHE
OaTBIPBUIBII, Capbl HEMECE KbI3bUI-Capbl TYCKe OOsuTFaH Kara3abl (MBIIIBIK KOCIACHI
MeJIIepiHe 0aiIaHbICThI) KaJIMi MOJH/II epiTiHAiciHe OaThipca, Cyp- KOHBIP TYCKe 0Osiajibl,
KYpaMbIH/a HUTPUTTEP, HUTpATTAp Oap MOpLIIK 3aTTap, COHBIMEH Oipre ToXipuOe Ke3iHie
OeJTiHIN IUBIFATBHIH TaJIOTEHAEP, KYKIPTCYTEK, KYKIPTTI aHruapua, dochuHaepai alabH ajga
KOHII. KYKIPT KBIIIKBIIBI MEH TIEPTUPOIIb KAThIChIH/Ia KAWHATY apKbLIbI OHJACH 1, ce0ebl Oy
3arTap CyJeMaMeH dcepiiecil, ChIHAK )KYpYyiHe Keaepri eTe/i.

onic 2. MpImbsIK KOCBUIBICBIH (OCGHOPIBI  KBIKBUIMEH KBI3IBIPY apKbUIbl METaJIIbI
MBIIIBSIKKA JICHIH TOTBIKCHI3IaHABIpYFa Herizaenren. Ty3uireH MeTanasl MBIIIbSIK cyp TyHOa
Hemece cyp Tyc Oepeni. Erep peaknusuiblK Kocrara CalKbIHAATKaHHAH KEWiH (Up KOCHIT,
apajacTelpca, OHJIa CYHBIKTHIK IIEKapachlHAa CYp IUICHKA TYpiHIe >kuHanansl. Docdopiisl
KBIIITKBUT TY3 KBIIIKBLIABI OpTaia HaTpuil runodocdutineH Ty3ineni.

NaH2PO2 + HCI — H3PO2 + NaCl
As203 + 3 H3PO2— 2As| + 3H3PO3
As203 +5 H3PO2 — 2As| + 5H3POs

KypambiHaa BUCMYT, ChIHAI, KyMic, CyIbQUTTEp, Cyibdarrap Oap MOpUTIK 3aTTaplarbl
MBIIIBSIK KOCTIACHIH aHBIKTaya KOJIJAHBUIATBIH IIC.

4. LnmocTpanusijibIK MaTepuas:
- KecTenep;
- npe3edTanus Microsoft Power Point.

5. 9neduerrep

Ka3ak Ti1injge

Heri3ri:

15.

16.

17.

18.

19.

20.

21.

ApsicranoBa T.O. dapmaneBTUKAIBIK XUMHS: OKYJBIK.T.1-Anmatel, XKIIC: «OBepoy,
2015.-592 6.

ApsictranoBa T.O. dapMaileBTUKAIBIK XUMHS: OKYJBIK.T.2-AnMatel, KIIC: «OBepoy,
2015.-6026.
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6.bakbL1ay cypakrapsl (Feedback kepi 6aiitanbichb)

1.ITpemapaTThlH Ta3alblFbl MEH KOCHANAPABIH OONy TWIETiHE CHIHAK >KYPTi3yJiH KaJIIbI

eCKepTIenepi;

2.OTe KH1i Ke3IeCeTiH Kocrnanapra OipbIHFaiianrad (papMakomesuTbIK Makajaiap.

3.«KocnanapibIH NIEKTI MOJIIIEPiHe ChIHAYIAp) Kbl MAaKaIachl MEH
YKEeKe MaKaJlaJlap/IbIH ©3apa OaillaHBICHL.

4. )KibepineTiH Kocnagapabl HOH TYPiHAC aHBIKTAY MIPUHITATITEPI.

5. XKibGepinerin KocnanapbIH Talaay SICTePiH )Kacaydarbl Ce3IMTAIIBIK MIETiHIH
MOHI.

6. IIpenapaTTarsl Kocmanxapabl HOH TYpiH/E alllyFa KOJAAHBUIATHIH CTAaHAAPTTHI
epiTiHALIepre KOWBLUIATHIH TaJlanTap.

7. 3epTTeneTiH epiTiHire kiOepijeTiH Kocna KypaMblHa ecenTey He YIIiH
Kyprizitesmi?

8. [Ipemaparrapaarbl Kocnagap/ sl aHBIKTay/1a KOJIIAHBUIATBIH peaKLUsFa KOMbUIAThIH
Tayanrap.

9. Jlopinik mpenapaTTapAarbl MBIIIbSIK KOCHACHIH aHBIKTAY SIICTEpi.

10. KP M® «Kocnanap/IsiH IEKTi MOJIIIEPiHE ChIHAYIIAPY KAITIBI

CTaThSICBIHAAFHI 9J[IC OOMBIHIIIA ANIATHIH AybIP METAJT HOHJAPHIH aTaHbI3.

11. Marnawuii, amoMUHUHN )XKoHE OpraHUKaIBIK KochutbicTapaarsl TeMip (I1), (I11)
KOCTIaChIH Kajiail aHbIKTaiabl? Peakius xaraaiiblH TYCIHIIpiHI3. Peakius TeHaeyin
’Ka3bIHBI3.

12. KP M® sxeke cTaThschIHJIa peNapaTka Kocna «0oiMaybl Kepek» Jien oepijice,
CBIHAKTHI Kajai xyprizeciz?
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13. [Ipenaparrarbl Kocna KypaMbIH (T) ecenTeHis, erep: a) 0,15 r npenapatrarst 15 M
CYMEH apajlaCcThIpbII, cy3eai. 10 MiT cy3iHIII XJIOPUATEP ChIHAFbIHA TOTEI Oepyi
kepek (npemaparrta 0,01% camayst kepek); 6) (1:20) 5 mu epitinai 10 ma-re aeiiin
cymMmeH cyibuitansl. Cynbdarrap ceiHarbiHa TeTen Oepyi kepek (0,04% acnaybl
kepek); B) 0,5 r mpenapartel 10 Mi1 cyaa epitezi. ANbIHFAaH €piTiHII ayblp MeTangap
ceiHarbiHa ToTen Oepyi kepek (0,001% acnays! kepek). by ecenteynep He yiiH
Kyprizizeni?

JOPIC Ne 4

1. TakpipbiObl: [lopimik 3aTTapIblH CaHIBIK MOJIICPIH TUTPUMETPHUSIIBIK  OICTICH
AHBIKTAYBIH (hapMaKOTIESUIBIK ChIHAYIAPHI. J{OpiTiK 3aTTapIbIH CaHIBIK MOJIICPIH aCMAaIThIK
TaJay 9/1iCTEPIMEH aHBIKTAYAbIH (DapMaKoIIesUTbIK ChIHAYIIAPHI

2. Makcartpl: CTyAeHTTepre IOpUTIK 3aTTap CamachlH 3€pTTEUTIH JKalIbl JIiCTep MEH
TOCUIZAEPAl  KOJJIaHa  OTBIPBIN, HOPMATHBTI  Ky)KarTrap, [JOpUIIK —3aTTap CcammachlH
perimaMeHTTeWTiH  MeMIIeKeTTiK ~ NpUHIUNTEp MEH  epexenep  TanaOblHa  cai
(apMareBTUKAJIBIK TAJIJAy JKacayIbl YUPETy

3. lopic Te3ucrepi
Kocnap:
11. Kipicme
12. Jlopinik 3aTTapAblH CaHIBIK MOJIICPIH TUTPUMETPHUSIIBIK OICTICH aHBIKTAY IbIH
(bapMaKOTEsITBIK ChIHAYIAPHI.
13. Hdopimnik 3aTTapAblH CaH/IBIK MOJIIEPiH aCMAaNThIK TAIAAY dIICTepIMEH aHBIKTAY IbIH
(apMaKONesIbIK ChIHAYIAPbI

Japinik 3aTTapabIH CAaHABIK MOJIIIECPIH AHBIKTAY

Keke Hemece MOpITIK TYpJIepAeri JIOpUTIK 3aTTapAblH CaHJIBIK MOJIIEPiH aHBIKTAyaa
TUTPUMETPHUSUTBIK HEMece CHEKTPOQOTOMETPHSIUIBIK OJiCTep KoJmaHblIaabl. COHABIKTaH
OIICTIH KaWTajlaHy IOJIIrT MEH JIYPBICTHIFBIHA aca >KOFapbl Ha3ap ayJapy KaKeT. ATajraH
Tajamntap (dhapMaKomesuTblK ~ CTaThsUIap/a KApacTBIPbUIFaH OapiblK  ChIHAKTAP/IBIH
JKMBIHTBIFBIH KAMTaMAacChI3 €Te/].

TutpuMeTpUsIBIK dicTep 9p SMICTIH HEri3i OONBIN TaOBUIATBIH peakuusIap TYpiHE
OallJIaHBICTHI 5 TOIIKA OeJiHeni: TyHOara TYCIipY, KBIIIKBUI-HETI3 1K,
KOMIUIEKCOHOMETPHSIIBIK, TOTBIFY-TOTBIKCHI3/IaHY KOHE HUTPUTOMETPHSL.

CaHIBIK MOJIIEPIH aHBIKTAy OMICTEPl AOPUTIK 3aTTapibl 3€PTTEY/IIH MaHBI3IbI CaTHICHI,
SIFHU TMPENapaTThIH TYPHIC JO3AJIaHYBl MEH CallachlH KAMTaMachl3 eTeIl.

Jlopimik 3aTTapbIH CaHIBIK MOJIIEPIH Talljayaa KOJJIAHBUIATBIH peakIusiapFa MbIHA

TOMEHJICT1 TajanTap KOWbIIaIbL:

1. Te3 oHe COHBIHA JICHIH KYPYl KEpeK.

2. bacramkbl 3aTTap peakiysFa CTEXHUOMETPUSIIBI XKOHE >KaHaMa pPeaKIHsIapchl3 TYCYyl

KepeK.

3. Erep peakmus ke3iHge TyHOa Ty3iice, OHAA OHBIH EpIriITIri TOMEH OOJbII,

SKBUBAJICHT HYKTECI IO/ aHBIKTATYhI KAXKET.

KbImKbLI — Herizaik TUTpJIEY
(beiitapanray aaici)
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BelitapanTay omici Cyibl HeMece CyChI3 OpTaja KBIIIKBUIABIK HEMece CUITUIIK KacueT
KOPCETETIH 3aTTapJblH CaHJBIK MOJIIICpPiH aHbIKTayFa HerizaenreH. Kermkpurmapabiy (HA)
CaHJBIK MeImiepiH aHplkrayra Kymrti Heris (OH) TuTpaHT peTiHAe KOJAaHBLICA, OJIC
AIKAJIMMETPHS JICT aTajiajIbl:

HA + OH — A + H20
Herizzi (B) kywri keiukeiven (H) turpiece, oaic anuauMeTpus e aTaaalbl:
B + H — BH'
Bbpencren xone JloypuIiH NpPOTOJUTHKAIBIK TCOPHUSACBIHA COHKEC KBIIIKBLIT —
HETI3MIK peaknusjap NPOTOHABI KBIIIKBUIAH CUITITE TachIMaijgay apKbUIBI JKy3ere
aCBIPBLIAJIBI, SIFHU KBIIIKBLT JIOHOP, a1 CUITI IPOTOH aKIENTOPbI OOJIBIN TaObLIaIbl.

CyJibl opTaja TuTpJiey

Cynbl oprajga TUTpIEy Cylda EpUTIH, KBIIKBUIABIK KACHET KOPCETECTIH 3aTTapibl
HaTPU THAPOKCUAIMEH, all HETI3/1K KACHET KOPCETETIH 3aTTap bl XJIOPCYTEK HEMECE KYKIPT
KBIIIKBUIBIMEH TUTpIIeyre HerizaenreH. Cynbl opTaja TUTPJCY Ke3iHIE YKBHBAJICHT HYKTECl
pH cinTini HemMece KBIIKBUIIBI aliMarbIHIa XKaTybl KepeK. KBIIKbUT KoHEe CUITUICPIiH CYJIbI
epITIHIITEPiH TUTpIeyIe (hapMaKOMEsUTBIK Tal1ayia KUl KOJIIaHbUIAThIH HHAUKaTopaap: 1,2-
10,5 metunkereLIT (3,1-4,4); MeTri K360 (4,8-6,0); dhenoadraneun (8,2-10,0).

AupmumeTpus ofici OeHOpraHUKANbIK KOHE OPTaHUKANBIK HATpUW TY3AapbIH
aHBIKTay/1a KOJIIaHBLIAIbI.

AJkanumeTpus 9J1ici GeflopraHuKabIK KOHE OPTaHUKAJIBIK KBIIIKBUIAAP, COHBIMEH Oipre

MOJIEKYJIaChIH/Ia KapOOKCHII TOOBI Oap Kypleidi TeTepOLUKIIlI KOCBUIBICTAP/IbIH CaHIBIK
MOJIIIEPiH aHBIKTAY[a KOJIAHBLIA b,

CycbI3 opTaja KbIIIKbLI-HETi31IK TUTPJIEY

KP M® OachlpIMBIHIA KOIITEIeH AQPUIIK 3aTTapAbl CyChI3 OpTaja THUTPJCLY OJici
YCBIHBLIFAH.

CychI3 opTajga THpiey 9MAiCiHIH apTHIKIIBUIBIFGL, O JOPUIIK 3aTTapsl CyIbl OpTaja
OeiiTapanTay ojiciMEeH aHBIKTAy MYMKiH OoilMaraH HeMece epirimTiri Hamap OoJiFaH
JKaraaiaa jKOHE SKBHBAJICHT HYKTECIH/I€ MHIUKATOP TYCIHIH ©3repyl aHbIK O0JIMaraH HeMece
Keioip Ty3aapabH OefiTapan KacueT KOpPCeTyi KaFJaibIH1a KOJIaHbLIIa b,

Benrini Oip cychI3 epiTKImMTEp TaHAall OTBIPHIN, JUCCOIMAIUSA KOHCTaHTAChIHA
0aiiyIaHbICCHI3 Ke3-KEeNTeH KBIKBUIIAp MEH CUITITIEpAl TUTpICyTe OOIabl.

byn omicTiH TaFbl Oip epeKIIeNiri, OPraHUKaIbIK CUITIIEP MEH KBIIIKBII TY3/IapbIH
MOJICKYJIaHBIH (PU3NOJIOTUSITBIK OeIceH 11 0eiri OOMBIHIIIA AHBIKTA T

CUITiTIIK KacueT KOpCeTeTIH MOPUTIK 3aTTapJiblH CaHBIK MOJIIIePiH aHbIKTayaa KeH
TapaliFaH XOHE KOIl KOJIAHBUIATBIH CYCHI3 €PITKIII MY37bl (CYChI3) CipKe KBIIMIKBUIBI, all
TUTPAHT PETIHJIE XIJIOPJbI KbIIIKbUT KOJIAaHbUIA b, HHINKATOP — KPUCTAIIBI KYJTIH.

KBIIKBUIABIK  KaCHET KOPCETETIH KOCBUIBICTAPIBI THUTPICY TUMETHI(HOpPMAMHUT
KATBICBIH/IA OKYPTi3UIe/l YOHE oJICi3 KBIMIKBUIIBIH KBIMIKBUIABIK KACUETIH KYIICHTEl.
Tutpant periage 0,1 M HaTpuii Hemece Kaauii METHIATHIHBIH OCH30J MEH METaHOJIAaFbl
epitinaici Hemece 0,1 M HaTpuil THAPOKCUAIHIH METHJI CHHPTI MEH OCH30JIaFrbl epiTiHICI
KOJIJIAaHBUIAbI; UHAUKATOP — TUMOJ KOri.

Cych13 opTrama THTpJCYy TEOPHUACHIHBIH HeridiHe bpeHcrenm — JloypuaiH TpPOTOHIBI
TEOPUSCHI )KaTaJbl, OHJA OeiTapanTay KbIIIKbUI POTOHBIHBIH HETi3re TachIMalIaHy MpoLeci
TYPIHIE KapacThIPbLUIaIbL.
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Ke3 — kenren epiTkiml e3iHIH KypaMblHIa €pireH 3aTThIH CHUIAThiHA OailIaHBICTHI
KBIIIIKBUT HEMECE CUITIHIH KBI3METIH aTKapybl MYMKiH. MpbIcaibl, Cy aMMHaK KaThICBHIHIA
KBIIIKBIIIBIK KACHET KOPCETII, ©31HIH 3JEKTPOHBIH Oepir, cinrire aitHamaas (OH):

H20 + NH3z «—— NHs"+ OH"
AJ cipke KBIIIKBUTBI KaTBICBIHAA CYy CUITI PETiHAE KbIIIKbUIAAH IPOTOH KaObuUIarl,

ToTBIFY-TOTBIKCHI3IAHY dicTepi
OJIICTIH JKIKTENy HETi3iHE TOTBIFY-TOTBIKCBHI3IAaHY pPEaKUUsUIapbIH KOJJIaHy KaTaibl.
TOTBIFy —TOTBIKCBI3JIaHY THUTPJICY OJICI KBIIIKBUI OpTaga Kypriziiemi. TOTBHIKTBIPFBIIIT
(TOTBIKCHI3IaHIBIPFBIII) SKBUBAJICHTIHIH MOJISIPIBI MACCAChIHBIH MOHIH JIOPIIIK 3aTTapiblH
MOJIEKYJaJIbIK CajMarblH KaObUlJall ajfaH HeMece OEpreH 3JIEKTPOH caHblHA 0eily apKbUIbI
ecenTenmi:
OM=M.c\n
dapmaleBTUKaIBIK Tajayla KOINTereH TOTHIFY-TOTHIKCBI3AHy THUTPICY OJicTepi
KOJIJIaHBUIAbI: MOIOMETPHS, TICPMAHTAHATOMETPHUS, IEPUMETPHS, OPOMATOMETPHS JKIHE T.0.
ToTBIFy - TOTBIKCBI3AHY pEaKIMsUIAPBIHBIH JKYPYl OCepiecyll 3aT TaOWFaThIHA,
OJIapJIbIH KOHIICHTPAIMSICHIHA, PEaKIUs OPTAChIHA, TEMIEpaTypa, KaTaau3aTop KaThICHIHJA,
KaObUIIaHFaH peakuusiiap skoHe T.0. ¢akTopiapra Tikejaeh OaiIaHbICTHI.
Ilepmanzanamomempus. Opic MnO's KBIIKBUT OpTaja TOTBHIKTHIPFBIII  dCEpiHE
HETI3/IETEH:
MnOs + 5e +8H"— Mn?" +4H20

IIporecke KaThICATBIH TIPOTOHIAP CAHBIHBIH JKOFaphlIaybl HOTIKeciHme MnO/Mn?
JKYOBIHBIH moTeHmuanbl ecemi. CoHablkTaH Oyl omicTe KeOiHece KYKIPT KBIIIKBLIIBI
epITIHILIep KONIaHbLIAIbL.

belitapan Hemece cinTimi oprana nepmanraHatTelH Mn (1Y) geiiiH TOTBIKCHI3JaHYbI
TOMEH/IETiIel oTei:

MnO4 + 3 e +4H" — MnO2 + 2H20
Kanmuit mepmaHTaHaThl TUTPAHTBIHBIH KBI3FBUIT-KYJITIH TYCl THUTpJIEy COHBIHAA
UHAMKATOP POJIIH aTKapabl.
OICTIH APTHIKIIBLIbIFBI:
1. JKyiieHiH »XofapFbl TOTBIFY NOTEeHIHMabiHA OainanbicTel (E=1,51B) xamuii
MepMaHTaHaThl  ePITIHAICIH  KBIIKBUI ~ OpTaga  dJICi3  TOTHIKTHIPFBIIITAPMEH
ocepiIecTeUTIH KONTEereH AOPLIIK 3aTTap bl aHbIKTAY/ 14 KOJIJaHa/Ibl;

2. Kenreren TOTBIFY-TOTBIKCHI3JIaHy peakusIapbl nepMaHTaHaT-uOHbI
KaThICBIH/IA CTEXMOMETPUSIIBI JKOHE ONTUMAJIb/bI JKaFai1a >Koraphl KbUIIAMIBIKTA
oTe]Il;
3. NHaukaTopchi3 oic
4. Kanmif mepMaHTaHaThl ©Te KOIT Ke3/IeCEeTiH peareHT

Kemuriiri:
1. Kanuii mepMaraHatblH XUMUSUIBIK Tasza KYHIHAE any KHUBIHABIK TYFbI3aJIbl,

couapikTad 0,1 M epiTiHIICIH XUl OaKpUIaygaH OTKi3im oThIpy Kaxket, an 0,02 M;
0,01 M epitinainepi TeK KaHa KaHaJaH JaiibIHAaIa bl CAKTayFa )KapaMChI3.

2. MnOg4 KaThICBIHJIAFBI TOTBIFY —TOTBHIKCBI3ZAHY PEaKIMsUIaphl Taljay OIICIHIIC
OepinreH Tanantap/bl KaTaH caKTay jKaraabiHaa FaHa xypeai (pH, t 1.0.).
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Hooomempusn onici TOTBIKTBIPFBINI, TOTBHIKCHI3AAHBIPFBILI 3aTTapbl TUTPUMETPHUSIIBIK
aHBIKTayFa HEri3/1e/reH.
Toreikch3aanapIpreIITap YIIiH: JO3 +2 € — 37

ToteikTeIpFBIITAp YIIiH: 3J - 2 —JO 3
KyIITi TOTBIKCHI3aHIBIPFBIITAPBl OCHTapan opTaja aHbIKTayJda WOJ| JICI3 TOTHIKTHIPFBIII
peTiHae Konnaneuiaapl. TUTpIIeyaiH COHFBI HYKTECIH YIII OICTICH aHBIKTAMIbI:

1. Tycciz epiTiHaiHi THTpiAeyne 3 Hoawa-uoH (capbl TYC) TYCIHIH e3repyil
OOWBIHIIIA TUTPJICYIAIH COHFBI HYKTECI aHBIKTAJIATBI.
2. Peakius ce3iMTaABIFBIH JKOFApJIaTy YIIIH, €PITIHIAINE CyMEH apajiachaThiH

epitkimn  (xsmopodopm) kKocanel. Illaiikanm apanacTelpy Ke3iHIE HOIATBIH HETI3Ti

Maccachl OpraHUKaJIbIK KabaTKa OTill, OFaH alKbIH KYJTiH TyC Oepei.

3. HNopomerpusiia KpaxMallJblH CYJIBI CYCIICH3HSICHl HHIMKATOP PETIHIE KEH

TYPZAE KOJITAHBUIAbI, OJI KOK TYCT1 aJICOPOIUSUIBIK KEIIEH TY3€/Ii.
HonmomeTpust KeH TYpJ€ KOJJIaHBUIATBIH 9ficKe kataapl. J >xoHe JO'3 TOTBIFYBI ©TE Oasy,
COHJIBIKTAH Typa TUTPJEYIe TOTHIKTBIPFhINIKA KJ apThIK MesmepiMeH acep eTir, 0ipa3 yaksIT
©TKEH COH O6JIIHI'€H HOATHI HATPUN THOCYIIb(PATHIMEH TUTPIICHII.
TeTpaTroHAaT-HOHHBIH TY3UTyl €Ki THOCYJb(aT HOHBIHBIH €Ki JJICKTPOH J>KOFAITYbl MEH
JKy3ere acaapl; OyJl peaknusia THOCYIb()ATTBIH SKBUBAJICHTTI MOJISPJIBI Maccachl OHBIH
MOJICKYJIAJIBIK MaccachlHa TEH.
HNonmomerpust omiciMeH  TOTBIKCBI3IAHABIPFBIII KACHET KOPCETETIH KONTEreH APk
3aTTapAblH (HaTpUil THOCYIb(GATH, ACKOPOMH KBIIIKBUIBI, METHOHHH, TJIFOK032, W30HHUA3H])
CaH/IBIK MOJIIIIEPiH aHBIKTAN/IBI.
bpomamomempusa onici  OpomMaT-MOHHBIH ~ KBIIIKBUI ~ OpTajga OpOMHUI-WOHFA JICHiH
TOTHIKCHI3JJaHybIHA HET13/Ie/ITeH:

BrO 3 +6e + 6H" — Br~ + 3H20
BrO 3 +5Br +6H" — 3Br2 + 3H20

TutpaHT peTiHIe KBIIKBUI OPTaa KYIITi TOTHIKTHIPFBINI KACUET KOPCETETIH Kalluii OpOMaThI
epiTiHaici KoJjmaHbUIanel. Peakius Kesinze OpoMaT-HOHBI anThl AJIEKTPOH KaTBICHIHAA
OpOMHUII-MOHFAa JCHIH TOTBHIKCHI3MAHAAbl. Ty31IT€H OpOM  TOTHIKTHIPFBIINI — PETIHAC
KOJIJAaHBLIAIbI.
Typa TuTpieylae HHIUKATOp pPETiHAE KOJIAHBUIATBIH METHJ KbI3BUI, METHII KBI3FBUIT
WHIUKATOPJIAPBI YKBUBAJICHT HYKTECIHAE TOTHIKTBIPFBIIITHIH apTHIK MOJIIIEPIHE TOTHIFAIbI
(TyccizaeHeni).

Kepi Tutpneyne OpOMHBIH apThIK MOIIEPIH HOJOMETPHUS OMiCIMEH aHBIKTANIbI.

Br2 + 2KJ — J2 + 2KBr

J2+2Na2S203 —2NaJ+Na2S40s

Hurpuromerpus.
HutpuromeTpus OipiHIIIIIK >KOHE EKIHIIUIIK apoMaTThl aMUHAEPIIH THUTPAHT pETIHJE
KOJIJIaHBUTATBIH HATPUW HUTPUTIMEH PEAKIIMICHIHA HET13/ICTITEeH OJIiC.
BipiHmisik apoMaTThl aMUHACP HATPWH HUTPUTIMEH KBIMIKBUT OpTaja JUA30HUN TY3BIH
TY3€i: +
Ar—NHz + NaNO2 +2HCI — (Ar— N =N) CI' + NaCl + 2H20
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ExiHOIUTIK apoMaTThl aMHHJIEP OChI k)aFaaiaa N — HUTPO30KOCKUIBIC Ty3e/i:

R NO

I I
Ar—NH + NaNOz + HCI — [Ar— N =N] CI + NaCl + H20

DKBHUBAJICHTTIK HYKTEHI CBIPTKBI (MOJKpaxMai Karasbl) xoHe imki (tporeonun 00, Geiirapan
KbI3bUT, TpomeoiuH 00-MeH MeTWs Keri KOCMAachl) HHIUKATOpJIAp KOMETIMEH HeMmece
MOTEHIIMOMETPHSIIBIK OTICTIEH aHBIKTANIBI.

Tutpney 18-20°C Ttemmepatypana, kei >karmaiiga 0-10°C apaneifblHIa Kypriziieni,
ce6e0i Ara30HMIN TY3bI TYPAKCHI3 KOCBUIBIC, TE3 BIABIPAI/IEL.

OKBUBAJIEHT HYKTECiH KBIIIKbUI opTana TporneoianH 00 MHAMKATOPBI TYCIHIH KbI3bLI-
KYJITiH Tycke Aeiin, am HNO2 apThIK MeiepiHe 9Jci3 capbl TYCKE JCHiH e3repyl apKbLIbl
AHBIKTANUIbL.

Won kpaxman Kara3bl — CBHIPTKbl MHIMKATOp. byl KpaXMaiJbelH CyNbl €piTiHIICI MEH
KaJIMA MOJUII epiTiHICIHe CIHIpUIreH Cy3ri Kara3. TUTpieHreH epiTiHAiHI MIBIHBI TasKIIa
KOMETIMEH MOJI Kpaxmall Kara3blHa Tambi3ajbl. Kek TycTiH maiaa 0omysl 60C THTPaHTTHIH
XJIOPCYTEK KBIIIKBUIBIMEH 9CEPJIECil, a30TThI KBIIIKbUI TY3YIMEH TYCIHIIpIeIi:

NaNO2 + HCI — HNO2 + NaCl
KI + HNO2 — 12 + KNO2
Beninren a3oTThl KeIIKBLT KJ KypambIHZarel HONTHI O6Jim IMIbIFapajabl, TY3UITeH J2
KpaxMaJIMeH KoK Tyc Oepei.

TynOara Tycipy TuTpJjey aaici
Apeenmomempusnvlx mumpiey

TynOara Tycipy ofici TaJlOTEHMATEPAIH KYMIC HHTpaThIMEH TyHOara TYCy
peakuusIapblH KOJIJJaHyFa Heri3/IeNreH. Peakius HOTHKECIH/Ie aHBIKTAIAThIH 3aT SKBUBAICHT
HYKTECIHJIe Tyres TYHOara eTyl KaKerT.
Mop a0ici
Kymic HUTpaThl THTPi €piTiHAICI KOMETIMEH KajJui XpoMaThl KaThICBIHIA XJOPUIATEP MEH
OpomuaTepai aHbIKTayasl 1856 skbutbl Mop YCBIHFAaH. Ofic THTPIIEY/IiH COHFBI HYKTECiH/E
OOsUTFaH KYMIC XpOMATBIHBIH TY31JIyiHE HET13/IeTeH:

2 Ag* +CrO%*s — Ag2CrOq

ﬁonnmep MEH pojaHuaTepai Mop omiciMeH aHbIKTayFa Oonmaiiapl, cebebdi Kymic
Honui HeMece poaHuIl TYHOAIAPH! Kl XpOMaThl ePITIHAICIH aIcCOpOIHsIIaIl, TUTPIICYIIH
COHFBI HYKTECIH Talyaa KUBIHIBIKTAp TyIbIpanbl. Turpiey OeWrapam Hemece oJCi3 CLITLI
optrana (pH 7,0-10,0) sxyprizineni, ain KbIIIKbUT OpTaja KyMic TUAPOKCHII TY3UIiM,apbl Kapan
epIMENTIH KyYMiC OKCHJIIHE BIIBIPAIBI JKOHE Cy Oeseni. Oic aMMOHUHN Ty3/1aphbl KaThICHIHIA
KoJTaHbuIMaii b1, ce6ebi [Ag (NHs)2] epirim kemeHi Ty3utyi Mymkin. COHbIMEH Oipre, Kainui
XpoMmaThl UHAMKATOpPbIMEH TyHOa OepeTiH OGapuii, KOprachblH, BUCMYT HMOHJAphl KaThICHIH/IA
o/lic KOJNJIAHBUIMANABI. OJic OOsUIFaH epiTIHAUIep YLIH 1€ THIMCi3. MBIpBIL, Temip
Maprasel], aJJIOMAHANA TamouaTapbl Mop omiciMeH aHBIKTaJIMaibl, ce0eO1 OJIapIbIH CYJIbI
epITIHAIEP] THAPOJIN3TE YIIbIPaI, KBIIKbUI OpTa Oepei.

(Agl * Ag*) NOz + Ind —— (Agl * Ag*)Ind + NO3
CapbI-’KacCbll KBI3bIJI
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Kepi Tutpiey auici

@Donveapo 20ici KymiC HUTPATHl TUTPII EPITIHAICIHIH apTHIK MOJIIEpiH aMMOHHMA
TUOIMAHATHIHBIH TUTPJI €PITIHAICIMEH aMMOHHN TEeMIp amryTachl MHIMKATOPHI KATHICHIHIIA
TUTPJICYTE HET13ENITeH.

AgNOs + NH4CNS — AgCNS + NH4NOs
Fe(NH4)(SO4)2 + NH4CNS — Fe(CNS)3 + 2(NH4)2S04

OJlic MOIUATEP, OpPOMHUITEp >KOHE POJAHUATEP]Il aAHBIKTAyFa MYMKIHIIK Oeperi.
Tutpiey KbIIKbUI opTaja skyprizimeni, Ba‘?, Pb*? kemepri ernmeiimi. Cintini opraga
uHaukatop KypambiHa KipeTiH Fe(IIl) wmonsl TeMip ruapokcuai TypiHIAe TyHOara Tyce,
conppikTad opranbl HNOgz GetitapanTaiiapl. TUTpIiiey i TOTBIKTBIPFBIII KAaTBICHIH/IA KYPrizyre
O6omMaiinbl, ce6ebi omap SCN moHBIH Oy3ajbl, al ChIHAN TY3Aaphl KaTtbickiHaa SCN TyHOara
TYCe/Ii.

@Dasnnc adicinde KBIIIKBIT HEMECE OJIAPABIH TY31apbl OOJBIN KEJETIH KOCBUIBICTAp,
SFHU  QJICOPOIMSIIBIK ~MHIUKATOpJap KoJMAaHbutiagel. OJ  HWHIMKATOPIAD OSKBUBAJICHT
HYKTECIHJIE KYMIC TaJlOreHHUIl TYHOAachlHAa aJcOpOLMsUIaHbIN, TYHOAHBIH TYCIH ©3TepTeji.
AnpiMeH TyHOara TyHOAMEH 3apsiATac MOHJApP aacopONusuiaHaabl. MbICabl, Kaauid HOAMII
EPITIHIICIH KYMIC HHUTpPATBIMEH THUTpJICYJC SKBUBAJICHT HYKTECIHE JCHIH HOIUI-UOHBI
aJicopOIMsATIaHaabl JKOHE Tepic 3apsAAThl Oeitapanrtay YHIiH TyHOaHbIH Oip OeJierine
EPITIHIIACT] OH 3apsIATH KAJIMH-UOHBI TAPTHUIA b, DKBUBAJICHT HYKTECIHE JKETKEHIE TYHOaFa
KYMIC-MOHBIHBIH apThIK MeJIIepi aacoONusIaHbIl, TYHOAHBIH OH 3apsjablH OelTapanrtay
YIIIH epITIHIIIEH TepiC 3apsAAThl HHINKATOP-aHUOHBI TaPTHUIBII, KYMIC HOAUAI TYHOACHIHBIH
caphbl TYCIH KbI3FBUIT TYCKE JICHiH e3repTelli (MHANKATOp — HATPUil 203UHATHI).
TuTtpreyaiH COHFbI HYKTECIHIE KYPETIH PEaKITns:
(Agl * Ag") NOz +Ind —— (Agl * é@lnd + NOs

CapbI-)KaChLT KbI3bLI

A IcOpOLMSUTBIK MHIMKATOPIAPMEH TUTPJICY HHIUKATOP HOHJIBI TYpAE O0naThlH Oenriji Oip
pH opracsinaa xypriziueni.
Kommniiexkconomerpus

Exi, ym, TepT 3apsATbl MeTal HOHIAPLIHBIH TpuioH b (3THiIeHIMaMHHTETpacipke
KBIITKBUTBIHBIH TUHATPpUH Ty3bl DJITA) THTp:Ii €piTIHAICIMEH Cy/la €pUTIH KeIIeHep Ty3yiHe
HETI3/IeNTeH JJIiC. Ocepliecy KaTHOH 3apsblHa OalIaHbICChI3 CTEXHOMETPHUSUIIBIK KAThIHACTA
1:1 xypeni.

Ofic MeTajq HOHJApPhIH TY3€ OTBIPBIN IHCCOIMALMSIIAHATHIH OeHOpraHUKaNIbIK KOHE
3JIEMEHTOOPTIaHUKAIIBIK AOPLIIK MpenapaTTapsl aHbIKTayaa KoiagaHbiiaasl. CoHbIMeH Oipre,
METaJUl HMOHIAPBIMEH OCEPJIECETIH OpPTaHMKAaJBIK JOPUIIK 3aTTapisl aHBIKTayAa >KaHama
KOMIUIEKCOHOMETPHUSL OfICI KOJIAHBUIAJbI: METajul HOHBIHBIH apThiKk Menmepin JJTA
KOMETIMEH TUTPICHII.

KommiekconomeTpust oaici yuriH Oydepii epiTiHal kemeriMeH Oenrim 6ip pH moHi
apaJbIFbIHBIH CaKTaTybl MaHbI3/bI, ce0e0l MeTal MOHIApBIHBIH TpuioH b epiTiHaiciMeH,
WHIUKATOPMEH OalTaHBICHIHBIH TYPAKTBUIBIFBl JKOHE HMHAMKATOP TYCIHIH ©3Tepici OChI
(dakTopra OalIaHBICTBI JKy3€re achipbUIaAbl. bByi onicTe KOJMAHBUIATHIH HHAMKATOpIap
MeTaJJIOUHIUKATOpap AEM aTalabl: KbIIIKBUIABI XPOM Kapa, KbIIIKBUIABI XPOM KaHBIK-KOK,
KYJITIH MUPOKAaTeXUH, MYPEKCHJ >KoHE OacKamapbl, ojlap MeTall MOHAApbIMEH Oepik emec

33




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6errin 34 GeTi
KelleHi

aliKplH OOsUTFaH KeIIeH Ty3im, TpwWioH b epiTiHAgicMeH THTpiiey Ke3iHAe SKBHUBAJICHT
HYKTECIHJIe TYCIH ©3TrepTe/i.

Il BanenTTi Metanmapasl tutpiaey pH 7,0-10,0 apanbiFbiHIa, KBIIKBUIIB XPOM Kapa
apHaiibl HHIUKATOPHI )KOHE aMMOHUN THIPOKCHII MEH aMMOHMI XJIopuai Oydepii epitiHmici
KaTBICBIHJA KYprizijieni, ce6e0i TUTpieyAe aHBIKTAIATBIH 3aTThIH Oip Oediri TpwioH b
epITIHIICIMEH THUIPOKCHUJ TYpiHAE TyYHOara TYCIll KUBIHIBIK TYIbIpybl MYMKiH. backiHma
TYpPaKChl3 KemeH (MEeTaJul-MHJIUKATOp) TY3Ulin, TpwioH b WHAMKATOpABI KeIIeHHEH
BIFBICTBIPYBI HOTHKeciHAe pH MoHiHe OainanbicThl TyCiH e3repreni. pH 6,0 — xbi3bur; pH
7,0-11,0 — xex; pH 11,5 — KpI3bUI-CapHI.

III BamentTi Merammapasr tutpiey pH 2,0-3,0 apanbiFbiHIa NHUPOKATEXWH KYJITIH
WHNKATOPBI KATHICHIHA KYPTi3UIe/i.

Kommekconometpust oici MarHuii (MarHuil OKCH, MarHvii Cyiab(harbl, MarHui
HETI31K KapOOHATHI); MBIPBIII (MBIPBIIT OKCHII, CYIb(aThl); KANBIUN (KAIBIUNA XJIOPUI);
BUCMYTTHIH OeHopraHuKanblK (apMaKoNesyblK IpenapaTTapblHbIH — JKOHE OPTraHUKAaJbIK
KBIIIKBUIAPABIH  Cy[a EPHUTIH KalbIMi TY3JapbIHBIH CAHJIBIK MOJIIEPIH aHBIKTaya
KOJIJIaHbLIaIbL.

CanipIK Tanaay1a KOJAaHbLIAThIH €CEnTeyIIep.
r/3xkB=M.c/1t

r/7kB -N

T= ;

100

a
V= s

T
Xo =

a

MYHJIa:

a — 3epTTEIETIH 3aTTHIH CaJIMAaFhI;

T —utp (1 cM epiTiHai KypaMBIHAAFH] epireH 3at (T) Maccachl);

V1 — TUTPAHTTHIH TEOPUSITBIK KOJIEMi;

Vnp — TUTPAHTTHIH NMPAKTHKAIBIK KOJIEMI,

K — TuTpanTTHIH TY3eTy KO3 (DUIHEHTI;

N-TUTPaHTTBIH HOPMaJIbIBIFHI;

D — DKBUBANEHT (TP/3KB-XUMUSIIBIK peaKIUsIarbl | MOJb AJIEKTPOHFA DKBHUBAJEHTTI 3aT
Maccachl, OJ1 3aTThIH SKBUBAJICHTIHE TCH);

X-3epTTeJNIeTIH 3aTIEH PEeaKIUsAFa TYCKeH TUTPAHT CaHbl, ajl TOTBIFY O/iCiHIe Oy peakuusra
KaTBICKAaH JIEKTPOHAAp CaHbl. MbIcaibl, OpoMaToMeTpusiaa I/3kB=M.c/6;
[Tepmanranatomerpusina r/5kB=M.c/5; KoMrimekcoHOMeTpHs 9ficiHIE TI/9KB €CenTenMen i,
ce0e01 peakiust crexuoMeTpusinl (1:1).

34




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasaKkcTaH MeavuMHa akaaemusicbl» AK AO «lOxHo-KazaxcTaHcKas MEAULMHCKAST aKkafneMusT»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6erriH 35 GeTi
KelleHi

OprasukajibiK KOCbUIBICTAFBI 230TThI AHBIKTAY

OpraHukaiblK KOCBUIBICTAFbl a30TThl aHBIKTAY OJiCl KypamblHIa a30Tbl Oap
OPTaHHMKAJIBIK 3aTTap bl KOHIICHTPII KYKIPT KBIIIKBUIBIMEH KAWHATHIN (a30T aMMHUAKKa JeHiH
MUHEPAIAAHBIN, KYKIPT KbIIIKbUIBIMEH aMMOHUHN THIPOCYNb(ATHIH Ty3€/1), MUHEpaTU3aIs
XKyprizyre HeriznenreH. beninren ammonuii runpocynbsgareina NaOH epiTiHIiciH KOCKaHIa
aMMHaK TYy3UIedi, TY3UIN€H aMMHUaK KaObUIIarblTa OOp KBIIIKBUIBI  €PITIHAICIMEH
OpEeKeTTeci, TY3 TY3IIl, Ol TY3/1ap XJIOPCYTEK KBIIIKbLUIBI KATHICBIHA TUTPJICHE/I.

A30TTHI aHBIKTayFa apHaJIFaH MpUOOp Keyieci OOIKTEpICH TYpajbl: KOPFaHBIII TYTIrl
Oap Oy Ty3rill, Y3bIHMOUBIH/BI AIMYPT TOpi3/li K0yI0a, CIITIHI €HII3eTiH KpaHbl 0ap BOPOHKA,
Typa TOHA3BITKBIII KOHE KaObUIIaFbILI.

KP M® 6oitvinua scannvt 20icmemeci.

[Tpubopra >xanranbaran konbara 0,014-0,035 r SKBHUBaJEHTTI a30TThI ()T cajaMak)
canpln, ycrine 1 r kamuit cynbdarel MeH MbIC cyibdarbl KocmackiH (10:1) sxone 7 mu
KOHILICHTPJI1 KYKIPT KBIIIKBUIBIH Kysi/bl. Koyi0aHbI MIBIHBI BOPOHKAMEH THIFBIHJAI, €PITIHAL
45° C OypslIlITa OpHATACTBIPHII, AIIBIK-KAChUI TYCTI pITIHAI Maia OoNFaHIa KaiiHATaIbI.
Opnan keiiin Tarel 30 MuHYT KakHatanel. KewOip skarmadmapibl epiTiHIl amIbIK TYCTi
OoiFaHHAH KeWiH Je JKaryIbl Talam eTell, OJl KeKe cTarbsiapaa kepcerineni. KobGaHbl
CaJIKBIHJATHII, YCTiHE abaiian apanacTbipa OTBHIPHI,20 MJI Cy KOCHIIN, KalTa CaTKbIHIATHIII,
KOJIOaHBI MPHOOPFa KaTFalabl.

By Ty3rimike KyKipT KbIIIKBUIBIMEH METHJ KbI3bLIbl OOMBIHINA KBIIIKbUIJAHFAH CYJIbI
Kysiael. Cy Oipkenki KaifHay YIIiH IIBIHBI MIAPUKTEP CalbiHA bl KaObUTIaFbIIIKa aablH-al1a
20 mu1 60p KBIIIKBUIBIH KYHBIIT 5 TaMIIbl apanac MHAUKATOP Tambi3aibl. TOHA3BITKBIII 11K
TYTITIHIH TOMEHTi arbl OOp KbIIKBUIBIHA OaThIl TYpybl KaxkeT. Ilpubopasl >KuHAM
OoJiFaHHAH KEHiH TOHA3BITKBIMIKA CY KiOepirn, Oy Ty3rimTe KaiHaraHFa JCWIH KbI3AbIPaIbl.
CoceiH Kkonbara BopoHKamMeH KpaH apkepuibl 40 Mi 30% HaTpuil THIPOKCHIIH KOCAJIbI
(epitinmi Oy TOTBIMEH JKakchbulam apanacybl Tuic). [IpuOOpIABIH TepMETHKAIBIFBIH
KaMTaMachl3 €Ty YIIIH BOPOHKaJAa EpIiTIHMIHIH apTHIK MeJIIepiH KalAblpajsl, almairaH
epitinaiaes 100 mur sxuHaiabl. Aligay Ke3iHJIe CYHBIKTHIK KOJEMiHIH TYpPaKThl OOTyBI Tanarm
eTineni.

Alinanrad CYHBIKTBIKTBI KaOBUIIAFBIIIKA KiOEpil, TOHA3BITKBIII TYTITiH CYHWBIKTHIKTaH
IIBIFAPBIN, CBIPTHIH CyMEH XybIm, 1-2 MuHyT Kosbara Oy »xiOepemi. XXybutran cynsl aa
KaObUIIaFbIIKA XUHAWIBI. COCBIH Oy TY3TIMITI KbI3ABIPYAbl TOKTATHIN, KOJOAHBI IPUOOpIaH
Oedin anmaipl.

A¥inanraH CyMBIKTBIKTEL 0,1 MOIB/T XJIOPCYTEK KBIIIKBUIBIMEH KAaChUl TYCTEH KbI3bLI-
KYJIT1H TYCKE JIeHiH TUTpIICHI.

bakputay Toxipubeci karap kypriziutemi. 1 M XJIOPCYTEK KBIIIKBUIBI €pITIHIICI
0,00/401 r a30TKa coiiKec Keleml.

3arTapabl OTTeKTI KoJI0aaa xkary djici
3arTapabl OTTEKTI Kojbaja »kary 9Jlicl rajorenaepal (xiaop, Opom, uon, ¢rop, KyKipT,
docdop) aHbIKTAy VIIIH KOJJAHBLIAABI. OJiC OpPraHUKAJIBIK 3aTTapIbl OTTEKTI KAaThICHIHAA
YKaFbIll, TY3UITEH OHIMII CIHIpYIIl CYHBIKTBIKTa €piTe OTBIPBIN, EPITIHAIACTI 3JIEMEHTTEPAl
WOH TYPIHJIE aHBIKTAayFa HET13/IeNreH.
Kary nporieci cubIMABLTBIFLT 750-1000 M1 BICTBIKKA TO31M/II, TUTH (1 6ap TYO1 AOHTENIeK
Kosibana xyprizineni. Konba ThIFbIHBIHA MJIATHHA HEMECE HUXPOMHAH j)KacajFaH, AUaMeTpi
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0,7-0,8 MM cBIM KaJFaHFaH, CHIMHBIH COHBIHJA IUIaTHHA >KOHE HUXPOMHAH >KacalFaH
criipasibl 00Jabl, 0J1 Kojioa TyOiHeH 1,5-2 ¢M KalIbIKTBIKTa OpHaIacabl.

[Mamamen 0,05 T maiiga yHTaK 3aTThI (I cajaMak) Cy3ri Kara3ra CalbIl MaKeT TYpiHIe
opar, Oip MIETIHEH KIIIKeHe TiIme Kaaablpaabl. CYHBIKTBIKTApAbl OaJKbiMa mnapauHHEH
KacaJFaH KamwUIIpFa HEMece HUTPOKAOBbIKIIa HEMece METHIIEIUTION03alaH JKacalFaH
MOJIMATHUIICH KallCyJiara cajabl.

Karapmaii Topi3nmi 3arTap YLIIH Kara3 Kalcyjajap KojinaHbutagsl. KaTTel sxoHe
yKarapMmail Topi3/i KOCBUIBICTApAbl Tal1ay/1a *KaJlblH Oepim KaHAThIH 3aTTap OOJFaHIIbIKTaH 3-
5 mr napaduH Kocaabl. [laifbiH 00JIFaH ChHIHAMAHBI CIIMPAJIbFa Cajlaibl.

Konbara cy HeMece CiHIpyIIi CYWBIKTBIK KYWBIT, 3-5 MUHYT OTTET1 TOTBIH XKiOepei.
CochlH Cy3ri Kara3Jlarbl TUINIGHI TYTAThIN, KOJOara Callblll, ajjblH-aja Cy CiHIpUIreH
THIFBIHMEH ©T€ JKbUIZaM HBIFbI3an jkabaabl. JKary Ke3iHJe THIFBIHABI KOJIMEH YCTall TYpY
kaxer. [Iponec asxranran coH xoibanel 30-60 MUHYTKa KaJAbIpazbl (apanxacTeipa OTHIPHI),
OJIaH KEeHiH SJIEMEHTKE COMKeC aHBIKTay ojicTepi kyprizuieni. bakpuiay Toxipubeci Katap
KYprizisieai.

Eckepry. JKywmpic Ke3iHIe KayilcCi3aik ImapajgapblH cakKTay KakeT (KOpFaHBIII
KO3UIIIpIK, KOPFAHBINI JKpaH, KOJOAHBI KOPFAHBIII Kamka caimy kepek). Konba mykust
JKYBUTYBI dKOHE OpPraHUKAJIBIK 3aTTap MEH EPITKIIITEep i31epiHeH 00C 00IYbI KaXKET.

TannayabiH Heri3ri pusnka-XuMHsJIBIK daicTepi

TannayneiH =~ GU3MKA-XUMUSUTBIK ~ OMICTEPIHIH TOOBIHAA  (U3MKAIBIK — QMICTEpPIi
axeIpatansl. bipak Oyn yIIiH KaTtaH >KdoHE OipbIHFAl KPUTEPHH JKOK, COHABIKTAH (QHU3HKATBIK
omicrepAiH OeiHyiHIH TPUHIUMUANIEI MOHI OonMaikael. TammayneiH (QU3UKa-XUMHESITBIK
SMICTEpiHIH >KaJIIbl CAaHBI €9YIp KOIl - 0J1 OipHelIe OHABIKTH Kypaiibl. Omap/sIH iIiHae:

1) ciexTpansl *KIHE OacKa ONTHUKAIBIK 9JIICTEPiHIH,

2) 3NEKTPOXUMHUSITBIK 9/IICTEPIHIH;

3) TanmaynblH XpOMaTOrpadUsUIBIK SIICTEPIHIH THKIPUOETIK MOHI KeOipeK OOJbII
keneni. KenTipinreH ymr TONTBHIH 1MIIHAE SIICTEPOiH CaHBl OOWBIHINA ayKbIMJIBI JKOHE
TOXKIpUOSTIK MOHI OOWBIHIIA MaHBI3IABICH - 10 TamgayaelH CIEKTpaiabl KoHE Oacka
ONTUKAJBIK dicTep iH TOObI. OFaH 3aT MeH 3JICKTPOMATHUTTI COYJICNICHY OPEKETTECKEH Ke3J1e
naiima OoyaTeiH IpTYpii  dddexTepai  enmieyre HETI3ACITeH 3MHCCHOHJBI-aTOMIBI
CHEKTPOCKOIHUS, aTOMIBI-A0COPOLMUSUTBIK ~CIIEKTPOCKOMHS, HH(PAKBI3BUT CIIEKTPOCKOTIHS,
CHEKTPOPOTOMETPHS, TIOMUHECHICHITHS XKIHE 0acKa dicTep Kipei.

7KapbIK KYTBLTYIBIH HEri3ri 3aHbLIbIFbI

ATOM, HOH HEMECE MOJICKYJIa )KaPBIK KBAHTHIH JKYTHII, )KOFaphl SJHEPTETUKAIBIK KYHTe
aybIcajbl. OJeTTe, OYJI Herisri, Ko30araH IEHTCHJICH >XKOoFrapbulay JeHreinepain OipiHe,
kebinece OipiHIII KO3FaH JAeHreire aysicaabl. OHBIH 3aT KabaThIHAH OTYyi Ke3iHje, >KapbIK
JKYTaThIH 3aTThIH KOHIICHTPAIMSCHI HEFYPJIBIM JKOFapbl OOJFaH CalbIH, COYJICHI XKYTY
ACEepiHEH CAYJENIeHY KapKbIHIBLUIBIFBI COFYPIIBIM Ko0ipek ToMeH ek ai. byrep - Jlambept - bep
3aHbl (KAPBIK KYTHUTYABIH HET13T1 3aHbI) JKapbIK KYTaThIH 3aT Ka0aThl apKbUIBI OTKEH KapbIK
KApKBIHIBUIBIFBIHBIH ~TOMCHJIICYIH 3aT KOHIICHTPAIWSICHl MEH KabaT KaJbIHIBIFBIMEH
OaitnmanbicThIpasl. [llaFpipicy MEH MIANIbIpayFa KETKEH KAPBIKTHI €CKepy YIIiH, 3ePTTENETIH
epiTIHJI MEH epITKIIl apKbUIbl ©TKEH >KapbIK KapKbIHJBUIBIFBIH cajblcThIpas! (3.1-cyper).
Kypambinga Oipaeii epiTkiin 6ap, Mmatepuansl 6ip/eil KioBeTanapaa KadaT KalbIHABIFBI Oipaeit
Ke3/I¢ IIaFbUIBICY MEH IIAIlbIpayFa KEeTKEH JKapbhlK €Ki IIOFBIPhIHIA IaMaMeH Oipiei KIHe
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XKapblK KapKbIHIBIYS 3.1-cyper. Bosuiran epiTKiml THeH epiTiHAl apKbUIbl JKapBIKTBIH OTYyi
JIBIFBIHBIH TOMEHJICY1 3aTThIH KOHIICHTpAIUsAChIHA OaiaaHbICTBl Oosianbl. EpiTiHAl apKbLIbI
OTKEH >KapbIK KapKbIHABUIBIFBIHBIH TOMEH/ICY1 6Ty KO3 UIeHTIMEH (HeMece jKail 6TyMeH)
CUIIATTAaJIa /bl

T: T =1/lo,

myHzarbl, | xoHe lo - colikeciHnle epiTiHAL KAPHE EpPITKIII apKbLIbl OTKEH KapbIK
KAapKbIH/IbUIBIFbI.

DoTOMETPJIIK aHBIKTAYAbIH OHTAJIBI IIAPTTAPHI

TonkeIH Y3bIHABIFEL. EpITiHIIIETT )KapbIK )KYTaThIH 3aTThIH OipeyiH aHBIKTay KE31HJIE
AQHAIMTUKAJIBIK TOJKBIH Y3BbIH/BIFbIH HET131HCH JKYTY CHI3BIFBIHBIH MAaKCUMYMbBIHA TaHIANIbI.
Erep cnextpae OipHerie ChI3BIK 0oJica, OHJA TaHJAy MHTCHCHBTIperiHe Tokraiaapl. Cebedi
JKAPBIK JKYTy MaKCHUMyM alMarblHIAFbl JKYMBIC aHBIKTAyJIbIH JKOFapbIpaK CEe3TINITIriH
KamTamacei3 eredi. JKasplk MakcuMymaap KeOipek KapacTelpbutanbl. Ce0ebi  ymiKip
MaKCUMyMJIap HEeMece KHUCBIKTBIH TiK KYJTaWTHIH aliMaKTapbIHBIH KaFqaiiblHa KaparaHjaa,
MYH/1a TOJIKbIH Y3bIHBIFBIH OpPHATY Ke31HAe KaTelliK a3blpak 00saabl. AHATUTHKAIBIK TOJIKbIH
Y3BIHJIBIFB]  aliMaFbIHIAFbl  COYJIENEHY KaOBUIMAFBIIIBIHBIH  CE3TIIITINT  MYMKIHIITiHIIE
MakcuMaiabl Ooiy Kkepek. bipak Oyl ApTThIH NPAKTUKAIBIK JKY3€re achbIpybl
KUBIH/IAThUTFaH, ce0e0l KapamaibiM (DOTOMETPIIIK KYPBUIFBUIAPIBIH KOHCTPYKIUSUIAPBIH/A
eKiJICH apThIK eMec (GOoTOoAIeMEHT KapacThipbliaabl. EpiTiHmige OipHemie >KapblK >KYTaThIH
3arTap OONFaHIA aHAIWTUKAIBIK TOJIKBIH Y3BIHABIFBIH TaHAay eTe KublH. O OosFaH
3aTTap/blH KOCHACBHIHBIH aHAJIMW3 IMIAPTTapblH TaHAAy Ke3iHJe KapacThIppuiaabl. K apbiK
OTKi3y (ONTHUKAJIBIK THIFBI3ABIK). DOTOMETPIIK KYPBUIFBIHBIH OJIIIETIII KOHIBIPFHICHI OTKI3Y
koa(ddurmenTinin T mamachkIHIa OHBIH MOHIAEPIHIH OapJIbIK MHTEPBAJIbIH/IA TYPAKTHI KaTETIT1
AT Oomanpl. ONTHKANBIK THIFBI3IBIK AA OIpIIKTEpiHIETT KaTeNiK OCBhIFaH OalIaHbBICTHI
OapnbIk  uWHTEpBanga Oipaeir OonmMaiinbl. CoOHIBIKTaH KeWOip ecenTepii IICHIKEHE
ONTHUKAIIBIK THIFBI3JBIKIICH €MeC, OTKi3y KOX(PQHUIIMEHTIMEH MXYMBIC KacaraH bIHFaNJIbL.
Bipaeit abcomoTTi Katenik AT Ke3iH/e epiTiH/IIHIH KOHIIEHTPAIUACH Korapbiiaranaa ([c2 >
Hcl(AT2 = JT1 Oomncana) aHbIKTanIaThiH KOHIEHTpanusHbIH J[C abGcomroTTi Kartemiri
adTapibikTail eceTinairi kepcetired. CanpicTeipManbl Karemik JIC/C KOHIEHTpaIUsChIHBIH
YKOFapbUIaybIMEH TOMEHJIEH 1 k3He adcomoTTi katemikTiH JC korapeliaybiMeH ecemi. T
KaHgail MoHzaepiHne caipicThipManbl Katenik AC/C MuHHManasl OOJaabl JIETeH Cypakka
JKayar KilliripiMm MaTeMaTHKaJIBIK aHaliu3 Oepei.

4. UniarocTpaTuBTi MaTepuad:
- KecTeep;
- mpe3enTanus Microsoft Power Point.

5. ¥cbIHBLIFaH d1e0ueTTep
Ka3ak TLIiHae

Heri3ri:

22. ApswictanoBa T.O. ®apMaineBTUKANIBIK XUMUS: OKYJBIK.T.1-Anmatel, XKILIC: «OBepoy,
2015.-592 6.

23. ApsicranoBa T.O. ®apmaileBTUKAIBIK XUMUS: OKYJBIK.T.2-Anmatsl, XKILC: «OBepoy,
2015.-6026.

24. ApsicranoBa T.A. Xannsl (apmaneBTUKANBIK XUMUS: OKY Kypaibl.-AJMaThl: DBepo.-
2013.-286 0.
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25. Typcy6ekosa b. W. beiiopranukanblk JopiiiK 3aTTapAbl Tajaay: OKY Kypaubl / - AIMaThI:
3Bepo, 2016. - 120 6.

26. Kazakcran PecnyOnmkachiHbiH MeMieKeTTiK (apMakonesichl.-AnaMatel: «Kibek Kombh»
Oacna yiii.-2008.-1 T.-592 6.

27. Kazakcran PecnyOnukacbiHblH MeMIeKeTTiK (apmakonesichl.-AnMatel: «KiGex Komabh»
Oacna yiii.-2009.-2 T.-804 6.

28. Kazakcran PecnyOnmkacbiHblH MeMIeKeTTiK (apMakonesichl.-AnMatsl: «KiGek Komabh»
Oacna yiii.-2014.-3 T.-709 6.

7. KpacuoB E.A. ®apmanusiblk XUMHS CypakTap MEH jkKayanrtap TYPiHAE : OKy Kypajbl
/DapmarieBTHUYECKAs XUMUS B BOIIPOCaX M OTBeTax: yueOHoe mocobue / - M. : TDOTAP -
Menma, 2016. - 704 c.

8. Opmabaesa C.K., KapakynoBa A.ILl. I'manuppu3uH KBIIKBUTBI TYHIBUIAPBIHBIH JTOPLIIK
npernapaTTapbIHbIH OipbIHFalIaHFaH camachlH OaKbLIay dICTEMENIePiH JKacay: FHUIBIMHU-
onicremenik nyckay.-llIeimkent, 2013.-92 6.

OpbIC TiJIiHaE
40. ApsictanoBa T.A. O6mas papmarieBTudecKast XUMHs: yueOHOe mocodue.-Amarsl:
OBepo.-2013.-238 c.

41. ApsicranoBa T.A. @apmaneBrudeckas xumusi, ToM | - Anmatel, usa. «9sepo», 2015.-
572 c.

42. ApsictanoBa T.A. @apmanesrudeckass xumus, Tom |- Anmarer, u3n. «9Bepoy, 2015.-
640 c.

43. TocynapctBeHHas ¢apmakorniess PecnyOnmku Kazaxcras.-Anmater: M3mparenbckuii oM
«Kubexk xomnp».-2008.-Tom 1.- 592 c.

44. TocynapctBenHasi ¢apmaxomnest Pecyonuku Kaszaxcran.- Anmarter: M3natensckuii joM
«Kubek xomnpi».-2009.-Tom 2.- 804 c.

45. TocynapctBenHas ¢apmakories Pecnyonmku Kazaxcran.-Anmare: M3marenbCkuii oM
«Kubexk xompi».-2014.-Tom 3.-729 c.

46. KoHTpoJIb KauecTBa M CTaHIAPTU3AINS JICKAPCTBEHHBIX CPEJICTB: METOIMIECKOE MTOCOOUE
/ mox pen. Pamenckoii I'. B., Opnabaepoit C. K.; M:IMI'MY; - lIeimkent: FOKT' @A,
2015. - 285 c.

47. OpnabaeBa C.K. AHanu3 JeKapCTBEHHBIX IPENapaToB, MPOU3BOAHBIX ApPOMATHUECKUX
coenuHeHMi: yaeOHoe mocobue.-2012.-250 c.

48. Pamenckas ['.B. ®apmaneBtnueckas xumus: ydeOHuk.-M.:. BHUUHOM. JlaGoparopus
sHanui, 2015.-467 c.

49. PykoBOJCTBO K Ja0OPAaTOPHBIM 3aHATUAM MO (PapMaleBTUUECKOW XUMUU MO/ peAaKIueit
I".B. Pamenckoii.-M.: [Tunot.-2016.-352 c.

50. Xamuynmmun @. A. WndpakpacHas crnekTpockonus B (apMaleBTUYECKOM aHaIH3E:
yuebHoe nocodue / - M.: TDOTAP - Menua, 2017. - 160 c.

51. Method validation in pharmaceutical analisis; a guide to best practice / editors dr.
Joachim Ermer. - 2nd ed. - Germany: Wiley-VCH, 2015. - 418 p.

52. Watson David G. Pharmaceutical analysis: a textboor for pharmacy students and
pharmaceutical chemists / David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. -
459 p.

3JIEKTPOH/BI DachbLIbIMAAP:
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31. Apzamacues A. I1. ®apmarieBTrueckass XuMus [ DIEKTPOHHBIN pecypc]: yued. mocoowue /
A. I1. Ap3amaciieB. - DIIeKTpOH. TeKCcTOBbIe 1aH. ( 86,7 MO). - M.: U3a. rpymnma
"TO0TAP-Meaua", 2011. - 640 c. 3. onT. quck (CD-ROM).

32. KoHTpoJib KauecTBa M CTaHJapTU3ALMS JIEKAPCTBEHHBIX CPEACTB [DIEKTPOHHBIHN pecypc]:
MeTroandeckoe mocodbue / mon pen. Pamenckoii I'. B., Opnabaesoii C. K.; M: IMI'MY; -
[eMkenT: FOKI'DA.-DnekTpoH. TekcToBbie AaH. (4.91M0). 2015. — 285 c.

33. OppabaeBa C.K. AHanu3 JIEKapCTBEHHBIX IPENapaToB, MPOU3BOJHBIX APOMATHUECKUX
coequuenut 2012. - 300 c.

34. Opnabaesa C.K., KapakynoBa A.Ill. dapmaneBTHKANBIK  XUMHUS. ApoMaTThI
KochutbicTap. [Dnektpouasl pecypc]: Oxynbik. / C. K. Opnabaera; A.Ill. Kapakyiosa,
KP nencaynpik cakray MuHUCTpAiri. OKM®A. - DnekTpoHIbI MOTIHAI MOTIMET
(12.5M0). - llIsimxenT: OKM®A,,- [1IsmMKenT.-2016 %.-296 6.

35. dapmareBTUUECKas XUMUS [ DNEKTPOHHBIN pecypc]: yueonuk / mox pexd. T. B.
[TneTHeBoH. - DnekTpoH. TekcToBbie AaH. ( 50,6MO0). - M. : TDOTAP - Menua, 2017

36. The British Pharmacopoeia (BP 2016). — London The Stationery Office.-2016.

37. The European Pharmacopoeia 8.4.- EDQM.-2015.

38. The Japanese Pharmacopoeia, 16" edition.- 2013.

39. The International Pharmacopoeia, 5" ed. — Geneva: WHO.- 2015.

40. The United States Pharmacopeia, 38 National Formulary 33.-2015.

KOChIMIIIA:

19. ApoicranoBa T.A., ApsictanoB JX.M. IHHOBallMOHHbIE TEXHOJOTHUU B
dapmareBTHUECKOM 00pa3oBaHWU: OOyYeHHWE © KOHTPOJIb. YYEOHO-METOJIHUYECKOEe
nocob6ue. — llIsiMkent.-2012.- 175¢.

20. Kpacnos E. A. ®apmaneBTrueckas XUMHs B BOIIPOCaX M OTBETAX: ydueOHOE
nocobue / - M.: "Jlutreppa", 2016. - 352 c.
21. Opnabaesa C.K.,, HamumpoBa C.H.  VYHudummpoBanHsle  METOAUKHU

XpoMaTorpauuceKoro  aHajau3a JIEKapCTBEHHBIX (OPM  METPOHHIA30/a: HAy4YHO-
MeTon4eckue pekomeHaanuu.-lIpiMkeHT: «9nem». 2015. — 84 c.

22. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. -
New York: Oxford University Press, 2014. - 96 p. +a1. onr. auck (CD-ROM).

23. Cairns D. Essentials of pharmaceutical chemistry: textbook / D. Cairns. - 4th
ed. - London: [s. n.], 2013. - 308 p

24. Georgiyants V.A., Bezugly P.O., Burian G.O., Abu Sharkh A.l., Taran K.A.

Pharmaceutical chemistry. Lectures for Endlish-speaking students:Ph24 the study guide for
students of higher schools — Kharkiv: NUPh; Original, 2013. — 527 p.

6.bakpL1ay cypaxkrapsl (Feedback kepi 0aiitaHbIChI)

1. dapmakonesulbIK Tajgayla KOJJAHBLIATHIH CAHJBIK MOJIICPIH aHBIKTAy OJICTepi.
dapMaKoIesIbIK JKOHE (hapMaKOIIesITBIK eMeC dIIiCTep;

2. XHUMUSIIBIK 9/IiCTEP: KOJIEMIIK (THTPUMETPHSIIBIK) CAaHIBIK Talaay dIicTepi;

3. TuTpuUMeTpPHUSIIBIK CaHBIK Talaay d/IICiHIC KOJAaHbUIATHIH ecenteyep (SKBUBAJICHT,
TUTP, TCOPHUSUIIBIK KOJIEM, dCEP ETYIII 3aTThIH CaH/IbIK KYPaMbl);

4. Typa xonHe kepi Tutpiaey. Kepi turpney kesinaeri 0akpuiay Toxipubdeciniyg MoHi. Kepi
TUTPJICY SIICIHJIET] ecenTey epeKIIeTiKTepl (HAKThl MbICAJIMEH);

5. Cymbl J)X0HE CYChI3 OpTaja KbIIKbUI-HET13/1IK TUTPJIEY;
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6. TynOara Tycipy Tutpney (aprenromerpusi, Mepkypumerpus). Mop, @asuc, @oabraps
QJIiCTEP1 JKOHE OJIap IbIH CPEKIICIIKTEDI;

7. TOTBIFy-TOTBIKCHI3AHY THTPJICY (MOJOMETPHUS, HOAXIOPMETPHUsS, HOAATOMETPUS,
OpoMaToMeTpHs, TEpMaHTaHATOMETPHS, [IEPUMETPHs). OICTIH epemeiri MeH oJap.IbIH
KOJIJJaHy aliMarbl;

8. KommiekcoHoMeTpHs. OIICTIH epeKIIeNirt MEH KOJIaHy aiiMarbl;

9. Hurpuromerpus. OAiCTIH €pEKIIEIIr MEH KOJIaHy ailMaFsbl.

Ne§ Jlapic
1.TakbIpbIObI: beiiopranukaibk nopimik 3arrap. .M. Mennenees nepuoarsik xyiecinin VIII-VII Tonrapsr
9JIEMEHTTEPIHIH TYbIHBUIAPHI

2.Makcatbl: CTyaeHTTepre TajJoreH/ep >KOHE OJApAbIH CUITUTIK MeTangapMeH KOCBUIBICTAPBIHBIH IOPUTIK
npenaparTapblHa alblHy, CaKTally )KoHe KOJIaHy CaTbUIapbIHAa HOPMATHBTI KYXKaTTap, TOpUTiK 3aTTap canachiH
periaaMeHTTeNTiH MeMIIeKeTTiK MPUHIUITEP MEH epeskenep TanadbiHa cail papMaleBTUKAIBIK Ty yKacayabl
yipery
3. Japic Te3ucrepi
Kocnap:

- kipicme, VIII - VII Ton p- anemeHTTEpi Nopilik MpenapaTTapbIHbIH Kbl KACUETTepl

- raJIoreHep >K9He OJapblH CUITLIIK MeTanJapMeH KOCBUIBICTAPBIHBIH (hapMaKONesIbIK perapaTTapsl

- ClITLI MeTall KaTHOH/AAPbIHA TOH CalalblK peakusuiap

- TaJIOTeHUITEPJIiH CaH/BIK MOJIIEPiH aHbIKTAY

- IpemaparTtap Tajjaybl: HATPUH XJIOpWIi, HaTpuii OpoMui, HATPWUil HOMWAI, KalIWil XJIOpHUIi, KaJIUH

OpomuIi, HOTU, MO, HOATHIH 5% CIHPTTI ePITIHAICI, XJTOPCYTEK KBIIIKBLUTBI
- Tewmip, nnaTtuHa, TaloOIMHUI penapaTTapsl

VII tonm p-snemeHTTepiHiH OapibiFpl (TalOTEeHAEP), KACAHABl AalBIHFAaH PAaTUOAKTHUBTI acTaTTaH
Oackachl, (PU3NOJOTHSUTBIK OSIICEHTI )KOHE OMIp CYPY YLIIH 6T€ KaXeT.

AJaM aF3aceIHIAFbI XJI0P MUKPOdIEMEHTKE, KaJIFaHAaphl MUKpOdJIeMenTKe sxatasl (10°% a3).

Ar3ana OapiblK TajJOreHIACP TYPAKThl TaJOrCHHA-HOH HEMece KOMIpTEri aTOMBIHBIH KOBaJCHTTI
OaiiaHBICKaH TYpJIe O Ke3ece/Ii.

dropun- MOHBI Cyiek YINachlHAa, TicTe (TIC dMalblHAA), THIPHAKTA, Tepife >KUHAIa[bl. XJIOpHUII-
HoHJap QropuATEpre yKcac, Kebip (pepMeHTTEp i OCICCHIUTIH apTThIpyFa KaTbicansl. Cl° - KiIeTKainmik
OCMOTHKAJIBIK TETE-TCHIIKTI CAKTaNIbI.

Bpomun-noH ackazaH cesiHJe acKa3aHHBIH Kijlered KaOaThIHIA, KaH CapbICYbIHIA, KaJKaHIIa Oe3fe,
Oylipekre, OaybIpaa, KOKOaybIpIa Ke3AeCe/i.

Arzamarsl woathiH (20-30 Mr) oKapTHICKI KalKaHIIa Oe3me OoJlafpl, OHOA THPOKCHH IKOHE
TPUHOATUPOHUH TOPMOHBEI TY31JIE/Ii.

lanmorennep MOJIEKYNANBIK TYPAE KYIITI TOTHIKTBIPFBIII, OJIap METUIMHANA Ie3WHQEKIMSITBIK JKOHE
AHTHCENTHKAJIBIK 3aTTap peTiHAe KoimaHbuIagsl. ONapAblH CTaHAAPTTH TOTHIFY-TOTHIKCHI3IAHY ITOTCHITHAIIBI
(E°=I">(I", B) TonTa >xoFapbimaH TOMEHTe Kapail TeMeHAeWIi, GTopaaH MOAKAa Kapail TOTHIKTHIPFHIN KaOiteTi
azasanel: 2,77; 1,36; 1,09; 0,54.

Tanorenaepain 6acka 3IeMEHTTEPMEH OMHAPIIBI KOCHUIBICTAPHI MEAUIIMHA A KBI3BIFYIIBLIBIK TYABIPYAA,
MBICaJTbI cyrerimven HCl memece meranmmen KBr, NaCl, coHblMeH Oipre rajloreHIep/iH OTTEeriMeH
KOCBUIBICTApbI, MbIcabl xJytopiibl i30ec 3CaOCl; - Ca(OH), - nH20, GesiHreH XJ10p KbIIIKBUIBIMEH OPEKETTECI,
TOTBIKTBIPFBIII KACUET KOPCETEII.

ConnpikraH, VII Tom p-anmeMeHTTEpi JOpLTIK 3aTTapbhlHA TAIOTEHIED JKOHE TaIOTCHH] MperapaTTapsl
JKaTaJIbL.

Tanorenaep :koHe 0JIAPIBIH CLITUIIK MeTaJIapMeH KOChLIBICTAPHI
CinTini MeTan KaTHOHAAPBIHA TOH peaKIusIap:
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Na* HOHBIH KabIH 005ty KOHE MBIPBIIIYPAHIUI AllETATHIMEH PEaKIUsIChl apKbLIbl aHbIKTai a6l HaTpuii
TY3BIHBIH KIIIKeHE TYHIPIIIKTEPiH TycCi3 JKajblHFa CENKeHIe ©3iHe TOH Capbl TYCKe OOsiAbl (CIEKTPabIbl
CBI3BIFBI A=590 HM).

3ar IBIHBICHIHA JOPUTIK 3aT epiTiHAICIHIH 0ip TaMIIBICHIH TaMbI3BII, KAChIHA MBIPHIIITHIH OKTAalleTar
TpUypaHWIAIeTaThl epiTiHAiciHeH Oip Tammbl TaMbianpl. ILbHBL Taskma KeMeriMeH €Ki TaMIIbIHBI
apanactbipassl. bipHele yakpITTaH KeiiH KprcTaaap Ty3uIeIi.

NaCI+Zn(UOZ)3 (CH3COO)3+CH3 COOH+9H,0—Na Zn(UOz)g (CHsCOO)g - 9H,O0+HCI

Ty3iareH OKTa’ApPHATI HEMece TETPadJpUATI capbhl KpPHCTAIAapAbl MHKPOCKOIIEH Kapabl.
Harpuiine HoHanleTaT-TpuypanmiaT THKATH (I1) eTe aHBIK &ackul TYCTi (ayopecteHius Oeperi.

Kypameragarer Hatpuii memmepi 10 Mkr TemeH Ooica, skapblkTaHy |-4 MHUHyTTaH KediH FaHa
OaiiKanazbl.

K* WOHBIH CYMBITBUIFAH CipKe KBIIKBUIBI KATHICBIHAA HATPHil rexcanuTpokobansTatel - (II1)
epITIHIICIMEH ocep €Ty apKbUIbl aHBIKTaiIbl. blapic KaOBIPFACHIH INBIHBI TasSKIIAMEH CYPTKEHAE Capebl
KPUCTAIIBI TYHOA Ty3inesi (Kaanii-HaTpuii rekcaHuTpoko6ambTaTeiHbIH KOC TY3b1) KoNa[Co(NO2)e].

Na3[CO(N02)5]+2KC1—>K2Na[CO(N02)5]+2NaC|

By peaknust >Kypyi YIIiH peakiusiFa Keaepri >kacalThlH aMMOHHUH MOHBIH OOl TacTay Kepek.

TyHnOa KyIITi KBIIKBLIIIA €pUl XKaHe LT opTana KaHblK-cyp TycTi Co (OH)3 Ty3e biabIpaiinsl.

I'maporapTpar-1oHbI Kajauii HOHBIMEH KW THIPOTapTPaThl KPHUCTAIABI TYHOACHIH Oepeni:

K++HC4H405—>KHC406l

K* Tycci3 ®anbIH/pl KYJIriH TYCKe 00siibl (KOK IIBIHBI APKUIBI KApaFraH/1a, alKbI3bUT TYCTI).

TI'ajioreHNA-aHNOHAAPFA TOH CANAJIbIK PeaKuusIap

T'anocenuo-uonoaposl KyMICTiH a30T KBIIIKBUIABI EpITIHAICIMEH TyHOara TYCy peakIUsChl apKBLIBI
anbIKTaiinbl. bapneik ramorennarep AgNOs ocepiHeH a30T KBIMKBUIBI KAaTBICBIHAA aK HeEMece Capbl TYCTI
IpIMIIIK TOPI3/l KYMiC raJloTeHUATEPIH TY3€i:

HCI+AgNO;—AgCl|+HNO;

aK

HBr+AgNOs; — AgBr|+HNO3

allbIK-Capbl

KJ+AgNO; — Agl|+HNOs

Ty3inreH TyHOanapasl aMMuak epiTiHAiciHae Hemece amMmMoHuiA kapOoHatsl (NHy4), COs epitinnicinme
epy OoiibiHina axeipatanpl. AgCl cyiipiteuiran NHz - HoO xone (NHi), COs epitinninepinae eHin epir,
[Ag(NH3)2]" xemrenin Tysemi. Kymic 6pomumi (NHa), COs epitiHmiciame epimeiini, aMMHAKTBIH CYHBITBUIFAH
epiTiHgiciHae a3 epuai, OipaK KOHICHTPII epiTiHiciHme KeHin epuai. AgJ exi epitkimTe ae epimeiini. bapmpik
kymic ranoreauarepi HNOj epimetiai, 0ipak Na»S;O3 epitinaicinae epui:

AgJ+2Na28203—>Na3[Ag(8203)2]+NaJ

bpomuo-uonOwpl  aHBIKTAay —YIIIH  TOTBIKTBIPFBINI  peTiHAE XJOpaMHuH (OeH30CYNIb(OKBIIIKBLUIBI
MOHOXJIOPAMUJIIHIH HATPUH TY3bl) KOJJAHAAbI (TY3 KBIMIKBUIBI KATBICBIHIAA). Ty31LIreH XJiop OpoMHI-HOHIBI
TOTBIKTBIPAIbL:

Cl
CeHs-SO; - N~ +2HCI —Cly+NaCl+ CeHsSO,NH;
a

2KBr+Cl, — Br,+2HCI

Hoouomepoi amy ymin M® narpuit Hutputi Hemece Temip (III) xiopumi epiTiHIICIH KOMAAaHYIIBI
yceiHaAbl. bpoMuarep MeH WOOMATEpIl AaHBIKTayAa COHBIMEH Oipre Opomar Hemece HONaT HOHAApBIH
TOTBIKTBIPFBIII PETiHIC KONJaHyFa Oomapl:

5Br+BrO;+6H"*— 3Br;+3H,0

PeakiusiiblK KOCHAHBI apallaCThIPbIN, KOMBIN KOsIbL. XJI0podopMm KabaTblH OpOMUJ capbl, HOIU]
MaJHa TYCKe OOSHIbI.

T'anozenuomepoin canovlK mouIepin aHblKmay
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Mop aaici - NaCl, KCI, NaBr, KBr - M® X
[Tpenapartsl cyna epitim, 0,1M AgNOs epiTiHAICIMEH KbI3FBUIT-Capbl TYCKE JCHIH
tutpneiai. Maaukatop- K2CrOs , pH=6-8
NaBr + AgNOs > NaNOs + AgBri
CDH: K2CrOs + 2AgNO3 2> KNOs + Ag2CrOsd kipmim-KeI3sLt

Kpiuksut opraga CrO42 > Cr207% sxoue Tyr6a Tysinemi Ag2Cr2074. By axic Tek kana
TYcCi3 epiTinfiiepre apHanFan. by oiicien noauarepi anelkTayra 6oimaiiiel, cedebi
Agll kommounTsl epiTiHainep TY3iMil, SKBUBACHT HYKTECIHAE TYHOAHBIH TY311yiH
KUbIHAaTaabpl. UHAMKaTOpMEH TyHOA TY3eTiH ng+, Pb?*, Ba®* MOHJIap J1a Keaepri
JKacaapl.

Tutpney yuin OefiTapan HeMece dJICi3 CUITUI OpTa KaXeT, KYILITI CLITUI opTaja Kapa
TyHOa Ty3UI1eai:
Ag* + OH > AgOH > Ag-0J
T(AgNOs/NaBr) 'V (AgNOs) 100%
a

f(NaBr)=1; % =

®asuc aaici — Kl, Nal (M® X)
[TpemaparTeiy gon emmemin 110 C angeia-ana kenripin, 30 mut cyna epirir, 1,5 mir
CHsCOOH, 5 tamuiel HaTpuiil 03uHATHI epiTiHAicid Kocsin, 0,1M AgNOs epitinaiciMeHn
capblZiaH KbI3FBUIT Tycke aeiin tutpueiini. pH — anci3 keimkpuiasl (CH3COOH).
NuaukaTop — afcopOuusIbK (HaTpuii 503uHaTH — cyperte, [Ind?](Na*)2)

O COONa
Br Br
L IC
NaO (6] [e]
Br

Br

Kl + AgNO3 —S%C9H 5 Agll + KNO3

Ag apTsIK Momiepi: Agly Ay [Agl-Ag]" L) KaiiTa 3apsiATaibIn
[Agl*Ag]2Ind| KbBBFBLIT TyCcKe OOSTaIbI.

®omnbrapa axici — Br, 1, (Cl)
Kepi tutpiey. Tutpant — 0,1M AgNOs, Ind — FeNH4(SOa4)2 (Temip amMoHuit anryTach),
pH=3 (HNO3). AgNO3 apteik memmepin NH4SCN tutpneiini.
KBr + AgNO3 apteik — 5 AgBri + KNOs3
apTeik AgNO3 + NHaSCN —™% 5, AgSCNY + NHaNOs
COH: 3NH4SCN + FeNH4(S0s)2 —™% 5 Fe(SCN)sd + 2(NH4)2S04 (cyp)
ADTBHIKIIBUIBIFBL: KBIIIKBUT OPTaJia TUTPJICYTe 00Iabl, HOHAAP KEAEPTi )KacaMaiIbl.

Kewmmriiri: yieuteirsl a3, Cl - ete abaitnan konnany kepek, EK(AgCl) > EK (AgSCN),
AgCl epin, AgSCN aitHanysl MyMKiH. OpraHUKaNbIK epiTKINT KOJAAHbUIA b,
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Wopunrepi aHbIKTayaa Fed* HHJIUKATOPBI — TOTBIKTHIPFBIII KOJIIaHbLIaabI, |~ 2 12,
COHJIBIKTaH WHJIUKATOP COHBIHA KOChLIAbI.

T(AgNOa/KBr) [V(AgNOs)-V(NH:SCN)] 100%
a

f(KBr)=1; %=

Kanpsrropd-Crenrep oaici — Br
Tutpantrap — 0,1M AgNOs; 0,1M NH4SCN, kepi tutpney. KpI3FbIIT TYCKE OeiiiH
turpieiai. Uamnkarop —FeNH4(SO4)2
3NH4SCN aprsik + FeNH4(SO0s)2 —™%_5 Fe(SCN)sd cyp + 2(NH4)SO4
KBr + AgNOs —™% 5 AgBr| + KNO3
AgNOs + NH4sSCN —™% 5 AgSCNY + NHzNO3
CDH: Fe(SCN)s + 3AgNOs > 3AgSCNY + Fe(NOs)s
£ 0
f(KBN)=1: % = T(AgN03/KBr)[[V(AgI\:5103) V(NH:SCN)]100%

ADPTBHIKITBUIBIFBL: KYMIC HUTPATHI a3 )KYMCaJlaIbl.

Kanetrodd smici - ioakpaxman sfici

[pemapar epitinaici + 1 Tammsr KIO3 + kpaxman epitiamici sxoHe H2SO4 cyibIThUTFaH KOK
TYCKE JeiiH TUTpJIEHI.

KIOs + 5KI + 3H2S04 —F222 3|2 + 3K2S04 + 3H20
AgNO3 KoK TyC »KOUBLTFaHIIIa TUTPIICHII

Kl + AgNO3 > Agll + KNOs

T(AgNOs/KIIV(AgNO3)100%
a

f(KI)=1; % =

ToTeIFy TUTpIIEY

6KI + KBrOs + 6HCI —£=*22 3|, + 6KCI + KBr + 3H20
312 + KBrOs + 6HCl(p) = 6I1CI + KBr + 3H20 (;1umoH capbi)

T(KBrOo/KI'V(KBrO2)[100%
a

f(KN=1/2; % =

MepkypumeTpusi: - Typa TyHOara TYCipil TUTpIEy
TutpanTt: 0,1M Hg(NOs)2, Hg(ClOs)2; pH=2-3 (HNOs3)

Wnnukatop: Na aurponyccun epitinaici: Naz[Fe(CN)sNO], audenunkap6azon: Ph-N=N-
CO-NH-NH-Ph

1) 2NaCl + Hg(NOs)2 —™%_5 HgCl2{ + 2NaNOs

COH: Naz[Fe(CN)sNO]J + Hg(NO3)2 > Hg[Fe(CN)sNO + 2NOs™ (ak onanecuenmms)
2)
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) o P
\
N N=N-._ N

N:
HgNOp), + 2 O%Nf

N—N
.. —
N O:<N7N/Hg\\\ A >:O
H H H | RN

T(Hg(NO3)2/NaCl)-V(Hg(NOs)2) 100%
a

f(NaCl)=1; % =

Wuaukatopcsl3 MepKypuMeTpus oaici, | apHanran
Turpant: Hg(NOz)2
2KI + Hg(NO3)2 —™ 5 Hglzd + 2KNO3 (KpI3bU1-capsi)
2K1 + Hglad > Kz[Hgl4]
Kp3FpulT TYHOAFA JKOMBUIMAFaHIIIa TUTPICHII.
KTT: K2[Hgls] + Hg(NO3)2 > 2Hglz2d + KNO3 (kpacHsiii)
T(Hg(NOs)2/KIV(Hg(NOs)2)'100%
a

f(KI) = 2; %=

ADPTBIKITBUIBIFBL: T, YHEM/I, KYIITI KbIIIKBUIABI OPTaia TUpJIeyTre O0IaIbl.

Kemmrisiri: ceHam Ty31apbl ©T€ yJIbl 00TIa b

AprentoMerpust
WNunukaTop — Moa-Kpaxmai Karassbl.

K1 + AgNOs > KNOs + Agl
Kl + NaNO2 + H2SOs —£231_5 |5 + NO + Na2SOs + K2SO4
T(AgNOs/NaBr)[\V(AgNOs) 100%

a

=1; %=

T'anozenuo npenapammapuinvly KOCRAAAPHL

Ta3zaneifrpiHa cbiHaK. Papmakomnes TamaOblHA call aTanraH TOII JQPINK MpermapaTTapblHAAa MarHui,
Oapuii, amMOHUI Kocmamapbl xiOepinmeiimi. Kanmii xoHe Hatpmii Oip-OipiHE aHTOTOHHUCT  OOJFAaHABIKTAH,
HATpHi MpenapaThiHAa Kaluil HeMece Kajlui MpernapaTblHa HAaTpUi KOCTIAChl KiOepiIMenii.

Kanuii >xoHe HaTpuil XJOpWAI TpenapaThiHaa KiOepileTiH Kocnaiap: KajdbLWi TY3bl, TeMip, aybIp
MeTtangap, cyibharrap KoHe MBIIIbSIK.

Bpomun npenaparbia uodudmep KOCnachblHA TEKCEpeIi:

2FeCl3t2NaJ—2FeCl,+2NaCl+J;

Beuninren nox kpaxmaiaMeH KOK TYCTi KEIIEH Ty3eli.

Kanvyuti srcone b6apuii TY3MApBIHBIH KOCIACHIH CYWBITBUTFAH KYKIPT KBIIKBUTBIH KocKaHaa (BaSOa,
CaSO0.) epiTiHniHiH TaiiIaHybl APKBUTEI aHBIKTAHIEL.

bpomammap xocmacsH OpOMHBIH OemiHyi OoMbIHIIA TeKcepei (epiTiHaire Ty3 KBIIKBUIBIH KOCKaHIa
capsl Tycke Oosutanel). Harpuit 6pomuni npemaparsiaaa siFan 5%, (bUFal TapTKbIM), an Kanuid OpoMumai
npenapateiHaa 1% acnaysl Kepek.

Hoaunrepnin Aopilik mpemnapaTtblHaa kapbonammap, yuanuomep, HUMpammap, uooammap, 6aputioiy
epiciu my30apel Kocnanapsl xidepinmeiini. Xibepinerin kocrnanap: cyibdarrap, TeMip HOHbBI, MBILIBSK, aybIP
MeTangap.
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Luanuomepoi 6epnuH na3ypi Ty3inyl OoibIHIIA aHBIKTaWBpl. HUTpaTTap/pl npenaparTapasl aMMHaKKa
JIeiH TOTBHIKCBI3JAHABIPY apKbLIbI allafbl.

4Zn+NaNO3z+7NaOH+6H,0—NHz+4Nay[Zn(OH)4]

NaJOs; kocmachlH mpenaparThl KbIIIKbUIJAHFaHHAH KEWiH CyJIbl epiTiHdiHI Cyp Tycke OOsIMTBIH 6ocC
MOJTHIH O6JiHyi OOMBIHINA AaHBIKTAH B

KOCHACBhIHA TEKCepei:

2FeCl3+2NaJ—2FeCl+2NaCl+J;

BemiareH noa KpaxmMajaMeH KOK TYCTi KeIIeH TY3eIi.

Hatpuii xnopuai — traburaTtra KeH TaparaH (Tac TY3bl TypiHae) ramoreHun. Cymsl TY3AbI epiTiHAICIH
OynaHIbIpajibl, ajjiblH-ajla KOCHajaplaH Tazanaiinel (MarHud Ty3[aapbl *KoHe opTypii cynbdarrap). Harpwuii
XJIOPHIIH KaiTa KpUCTAAAY apKbUIbI TY3 KBIIIKbIIBIHAH Ta3aJIai Ibl, 0J1 OYJI KBIIIKUIA HAIIAp epU/i.

Bpomunrep MeH nomuaTepi TeMip YriHAUIepiH CyMeH eHzen, OpoM Hemece noJl Kocaabl. Hatmkecinze
ty3inren temip (1) 6pomuni nomuni FeBra(Felz) Ty3bIH raioreHMeH TOTBHIKThIPAIbL:

3FeBry+Br,—2FeBrs - FeBr»

Apsr xapait Fe (II) xone (III) Opomuai (vomumi) epiTiHIiciH OyJNaHABIPHIN, OFaH HATPUi KapOOHATHI
epITIHAICIH KOCABI:

2FeBr3 - FeBr, + N8.2C03+4H20—>8NaBr+2FC(OH)3l+Fe(OH)2i+4C02T

Temip rtHOpokcuaTepi TYHOACHIH CY3il, CY3iHOIHI OymaHABIpEIN, HATpuii Opomumi (WMomwmi)
KpHUcTaiIapbia anagsl. Kamuit 6pomui skoHe HOIUAIH amy yImiH coHFHI caThifa motarl (KoCOs3) KonmaHbIIa bl

©O31 EKEHJITIH aHbIKTAy

Harpwuii sxoHe Kamuii XJopuaTepi, OpoMHUATEpi, HOaUATEpPI TpenapaTTapbliHeH 631 ekeHmirin Na*, K*
JKoHe coiikec annonaapra Cl', Br, J” ToH peakiusuiap KoMeriMeH aHBIKTaHIbl.

Hon

Hon ramoreHmepdiH imiHAe MEAWIMHANA ©TC KEH KOJJIAHBUIATHIH OipAeH-0ip (papMaKomesIbIK
npenapar Oousbin TaObutazbl. MonThIH  (apMakonesublK IMpenaparrapbl: HOJ JKOHEe HOATHIH 5% CrnupTTi
epiTiHmici.

Anvinyst. Non («monoc» - kynrin) anFam 1811x. @panys papmanesti Kyprya TeHi3 GanabipiapbIHbIH
KyJiHeH aHbIkTaraH. MonTeiH Taburu muHepaigapbl — gaytapuT Cl (103), momaprupur Agl Taburarta ete a3
ke3zecei. MoaThl eHAIpICTIK amy OBl — MyHaM sKoHe ra3 KeHaepiHiH sxkep acthl cynapsl (0,01-0,1 xr/m®), Ilin
cenmuTpackiH aimy Kke3ingeri kampeikrap (NalOs) skoHe TeHI3 Oammsiprmapel. TaOuraTrTa WOX KypaMbl oTe a3
OONFaHABIKTaH, OHBI Ay KE31HIEri HeTi3ri MakcaT JeMEHTTI KOHIeHTpiaey Oonbn Tabsuanel. Kypamerama I
6ap Oypa cysid ToTeIKTEIpEBIILIIEH (Cl2), NaNO2 Hemece NaNO3 oHJiey HOTHIKECIH/IE HOT OOJIHE].

2KJ + 2NaNOQO; + 2H,S04 — Jo+2H,0+2N0O+Na,SO4 + KoSO4

BeniHren 60C HOATHI AKTUBTEITCH KOMIipe ancopOouusutaiapl. Ta3a HOATHI aiiay apKbLIbl ajaibl.

O3i exenoiein anvikmay. lonTsl naeHTH(GUKAIMIAY 1A KOIJIaHbIIATHIH KpaXMalIMEH peakiuuschl OOJIbIT
caHayajpl.

Hotmxkecinne Ty3iireH HOIKpaxMaigsl —aacopOUMsUIBIK —KelmleH (MOJ JKOFapFbl  MOJIEKYJIAJIbI
KOCBUTBICTAp/IbIH OCTKeliHe FaHa eMec, TeCIKIIeNepiHe Jie aacopOLusIaHaabl) KoK Tyc oepeti.

HonreiH kpaxmajMeH ocepiiecyl 3K30TEpMMSUIBIK IPOIECC, COHJBIKTAH KbI3ABIPFaH/a KEeIleH OHal
Oy3bITab! (TEe-TeHIIK Kepi SHI0TEPMUSIIBIK IPOIIECKE Kapai BIFbICAbI), KOK TYC KOMbLIa IbI:

J2 + kpaxman  g—IPxpaxman A H<O Kok TyCTi aJCOpOLMSIIBIK KELICH

TazanbirpiHa chiHaK. MoOATHI anmy Ke3iHzme ajcopOuusiiay YIIiH KOJIJaHBUIATHIH aKTHBTENIICH KOMIp
KOCTIAChIH MOATHI HATPUH THOCYIb(ATHIMEH BICKBUIAI, €PITY apKbUIbI aHBIKTAMIbI:

Jo+2Na2S,03 — 2NaJ+2NayS406

Menpip epiTiHAiIHIH Ty3ilyl (KOFapFbl JHCHEPCTI aKTHBTENITEH KOMIp YHTarblHBIH JIalJIaHybl
OaiikaMaybl KepPeK) JOPUTIK 3aTThIH Ta3aJbIFbIH KepceTeal (MeXaHUKaIIBIK KOCTIaIapblH KOK SKCHJIIT).

Wonrer TeHi3 OannbIpblHaH airy Ke3iHe OanapIpiapIblH TONBIK jKaHOaybl HOTHIKECIHJIE ©Te YIIbl HOATHI
mran JCN kocmackl Ty3ieni. O cyMeH acepIiecil, IMaHCyTeK )KOHE HOATHIIAY KBIIIKBUT TY3€e/i:

JCN+H,0—-NCH+HJO
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Omnapzpl aHBIKTay/a KeJleci peakuusuiap KOJIaHbUIAAbl: MOATHLIAY KBIIIKBUIIBI MOJIEKYJIAJIbIK HOIKA
JIeiiH TOTBIKCHI3IAHIBIPBIN, SOy Cyibl epiTiHIici apKbuibl oTKi3emi. CHHHMI KBILIKBUIBIH aijarn, KyHmiprim
curtiMeH ycran Kaiansl. CN™ HOHBIH KOK TYHOA TY31Ty peakiisChl apKbIJIbl aHBIKTaH bl

12KCN+2FeSO4+Fex(S04)3 — 2KFeFe(CN)s+5K2S04

Erep TOTBIKTBIPFBINI peTiHAE XJOp KoimaHeuica, xmopibl mox JCI Tysimim, kaHama eHIM peTiHze
JIOpUTIK 3aTTHI JacTaiapl. byl KocmaHbl aHBIKTAy YIIIH MOATHI CyMEH apasachIThIpsIN cyseni. CysiHzmire Kymic
HHUTPATHl MEH aMMHaK KOCBUIAJIBI TY3UITeH KyMicTiH aMMuakThl kenreHi [Ag(NH3)2]Cl a30T KbINIKBUTEI 9cepiHeH
oHali 0y3puTyBl MyMKiH. JCl Kociacer OoFaH karaia JainaHy Hemece aK TyHOa Ty3ineni:

[Ag(NHs),] CI+2HNO3;—AgCl1|+2NH4NO3

CaHbIK MOJIIIEPIH aHBIKTAY
Erep nmopinik 3ar kypambiaaa JCl kocracel 6oMaca, aMMHAKThI CY3IHAIrE a30T KBIIKBIIBIH KOCKAHIa
epITIH/I MOJIIp OOMYBI KepeK.

XJI0pCYTeK KbIIKBLIbI

XJIOpCyTeK KBIMIKBUIBI (XJIOPCYTEK, TY3) acKa3aH/Abl COMIHIE Ke3Jece/l OHBbl KaXKETTi KbIIIKbUIIBIKICH
(pH 1-3) KamMTamachI3 €Ty MaKcaThIH/1a MEIUIIMHAIA KOJIIAHbUIA/IbL.

©O3i eKeHJIITIH aHBIKTAY

Ty3 KBIMIKBUTE Cy/ia epIMEHTIH TY3 TY3€Ii:

HCI+AgNO;—AgCI+HNO3

2HC|+Pb(NO3)2 — PbCl,+2HNO;

AgCl ak TyHOacH a30T KBIMKBUIBIHIA epiMeiii, Oipak aMMuak epiTiHmiciHIe epui.

AgC|+2NH3—>[Ag(NH3)2] Cl

Ty3 KBIIKBUIBIH MapraHell OKCUIIMEH KOCHIN KbI3bIPFaH/Ia Ykl ra3 TOPI3i XJI0p OeTiHeIi:

4HCI+MnOz—>MnC12+2H20+CI2T

TasanblrblHa ChIHAK

Ty3 KBIIKBUIB KYpaMbIHa ayblp MeTainap, oubiH inmiaae Fe(1l), (II1) Ty3gaps! kocma TypiHae ke3aecyi
MYMKiH. Bynm Kocmamap mopimik 3aTrapra npemaparThl akmapaT MaTepHasJapblHaH Tycyl MyMKiH. Tewmip
TY3AapbIH MBIHA PEaKIns KOMETIMECH aHBIKTayFa O0IasIb:

FeCls+K4[Fe(CN)s] — KFeFe(CN)g+3KCl

KOK

FeCls+K3[Fe(CN)s] —KFeFe(CN)g+2KCl

Peaknmst TeHmeynepiHeH KOpIHIN TYpraHAald, TYy3UIreH TyHOAmapAblH Kypambsl Oipaeit. By
CaIIBICTBIPMaJIbl TYPJE COHFBI yakbITTa FaHa Oenrimi Oosnjbl. OchlFaH JeWiH €Ki Typil jKeKe KOChUIBICTap —
OepIrH J1a3ypi koHE TPYHOYIIEB KOTi Ty3uIeal AereH 0omKaM OoJIFaH.

Erep xmopnbl cyTek aily CyTeriMeH XJIOp apachlHOa peakius OOWBIHIIA JKYpce, OHAA XJIOp Kocra
petiaae 60aybl MyMKiH. OHBI XJ10pOGhOPM KAThICBIH]IA KAIUH HOAUIH KOCKAH/Ia KYJT1H TYCTIiH maiiia 00ybIMeH
AHBIKTAIbI.

Cl,+2KJ—J,+2KCI

XIOpCYTEeKTi TOMEHET1 peakIis KOMETriMEeH alFaH Jkaraaiia:

2NaCI+H2804(k)—>Na2804+2HC|

Jopiltik 3aTTa Cynb(UTTEp MEH CyibdaTrap Kocracs! 007ysl MyMKiH. KyKipTTi KBIIIKBIT KOCTIACKIH HOJ
JKOHE KpaxMall epiTiHAIepiH KOCY apKbUIbl aHBIKTalabl. O Ke3/1e MOATHIH TOTHIKCHI3IaHy bl OaifKatasl:

SOZ3+H,0+J); — SO?%4 +2H*+2J soHe MoaKpaxMaJl KelleHiHiH KoK TYCi KOHbLIagbL.

Bapwmii xmopuai epiTiHAiciH KOCKaHa, 6apuii CyIb(paThIHBIH aK TYHOACH TY3UIeHdi:

502'4 + Ba** — BaSO4l

Erep Ty3 KbIIKBUIbI KYKIPT KBIIIKBUIBI KATBICHIHAA AJIBIHCA, OHJIA MBIIIBSK KOCHACHI 00JIybl MYMKIH.

CaHabIK MOJIIIEPiH AaHBIKTAY

Ty3 KbINIKBUIBI KOHLIEHTPAIMSCHIH €Ki 9/IICTIeH aHbIKTayFa 0oJabl:

1) HeWTpann3ays 9fici (METHII KBI3FBUIT KaThICBIHAA CUITIMEH TUTpiiey — (hapMaKOIesuIbIK
amic):

HCl+NaOH—NaCl+H,0

2) Xnopua-uoHb! OOWBIHINA APTEHTOMETPHS IICI:

Cl+Ag* — AgClI
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Temip cynbdaThl renTarnapaTbl
Ferrosi sulfas heptahydricus
Ferrous sulfate heptahydrate

Aubinybl. FeSOy4-7H>0O- mpemapatsiH any YIIiH TOTBIKCHI3TaHFaH TEMipAi KYKIPT KBIIIKBUIBIHEIH 25 —
30% epiTiamiciame epitin, atmocdepana 80°C neifiH KbI3ABIPaIbL:

Fe + H2SOs—> FeSOs + HoT

Kpucranmannsipy. Ayachl3 jkarmaiiga Kpuctangap TY3UIreHre aeiin epitiHmini Oymanasipsim, 30°C
TeMIepaTypaja KemTipei.

DOu3uKaIbIK KacueTi. AKIIBIT KAacbUl TYCTI  KPUCTAIIBIK YHTAaK HEMece KOTiumip —Kachll
KpucTanmap. Ayana KpUCTAIABIK CyBIH Jkorantanel. Cyna oHaW epuii, KaifHaN TYpFaH cyJa eTe OHall epuii,
cnupTTe ic KysiHme epimeiimi. FeSOs burrammel ayama Oyseuiagsl (t°C) Kel3ablpran kesje Oyi yaepic
tesgerineni. Fe?* Toreirsin, KoHbIp TycTeneni. Kenripinren FeSO4-H;O — ak-cyp Tycri kpucranas! yaTak. Cyna
opTaria epuii, ic XKy3iHae dTaHoIga epiMen .

Kpucrannoruapars! te3 yukpim. Kenripinred FeSOs-7H20 —TbiH any yuin kpuctamwtoruapartsl 40°C-
Ta KemTipemi

Hnentudpukauusuay. Temip(ll)  Ty3mapsl cynbdua-noHbIMEH Kapa TyHOa Ty3im,  XJOpPCYTEK
KBIIIKBUTBIHIA SPH/IL:

Fe + NazS — FeS|
Kapa
Cynbdar-nOHBIH aHBIKTAY YIIiH Oapuil XJI0pUAl epITIHAICIMEH peaKIys XKYpTri3ei:
SO+* + BaCl.— BaSOs
aK

Csinayaap. Aybslp Metaiul, MeIpbinn, Mapraten, temip (I1I), xmopuarep sxoHe kymoH Kocnanapsl (KP

M® 1-2, 323 6.) mIEKTIK MeJIIEp/ICH acraybl THIC.

CanapiK anbIKTay. KP M® OoiibIHIIA IEpUMETPHSIIBIK 9JIiCTICH XKYpri3e/ii. OMiCTiH HETi3iHAE TOThIFY-
TOTBIKCHI3AHY PEaKLUSCHI KYpPesi.

Wnpukatop — QeppowH xoHE TUTpaHT periHae ammonmd mepuit (IV) mmrpater 0,1 M epitiamici
Konmanbutansl. KeI3ent Tyc maiina Oonrania THTPIICH .

InaTuna npenapaTrapsl

Taburarra miatuaa metamigapel (Ru; Ph; Pd; Os; Jr, Pt) xesmeceni. Taburarra IIaTHHAHBIH
KocbutbicTapbl 1750 skpUTbl aHbIKTanabl. [InatmHa meranpapbl - O€JCEHIUNIrT a3 XUMHSUIBIK JJIEMEHTTEpre
karaapl. TaOuraTTa IUIaTHMHA ANTBIHFA YKCAac KypaMblHIa KemnTereH Oacka IUIATHHIBI METajlap KOCIAaChl
Kkezzeceni. MenunuHa a TiiaTuHa npenapaTTapbliHaH IUIATHH JKoHE IUCIUIATHH KosnaHnbuiaabl. Luc nzomepnepi
KaTepJi iCiKKke Kapchl METUIMHAA THIM/II KOJIaHAIbI, a1 TPAHC M30MEepi MEIHUITNHA 1A KOITaHOANII.

®u3uKaabIK Kacuertepi. [InaTtiHa — aK SKBUITBIP METaJlI, KBINIKBUIA HeMece Oacka epiTKilrepre
epimeiini, marma aparbiga (HNOs+HCI) epin (1:3), xomrutekeri Ty3 Ha(PtCls) Tysemi, Oymaumsiprad coH
KBI3BII-KOHBIP KpucTanaap Oemineni. Kerapipranma xapasasl xxoHe mamMamer 270° C - Ta pIabIpaiiibL.

[TmatnHa MetammapIapsl ar3ana KeMIeHI KOCBUIBICTap TYpiHAe Oomamsl, ojap Keibip dpepMeHTTepIiH
’KYMBICBIH PETTEIl XOHE TOTHIFY ypAicTepiH Oackapajbl. KemeH i KoChbuIbICTap aHTUMHUKPOOTHI, aHTUBUPYCTHI
JKOHE KaTepii iCiKke Kapchl OesiceH ik kopcereai. 1964 sxputbl mpc-auxiaopoauammunomiatus (II) Pt(NHs).Cl,
OakTepusiHBbIH KOO YPIICIH TEKEHTIHAIrT aHBIKTAI/Ibl, OAKTEPUSHBIH KACylla KaObIKIIACHIH OY3aThIHbIFbI
(Jtu3mcC) JKoHE a3/laFaH KaTeplli iCiK aypyblHa KapChl 9cepi aHBIKTaJIIbI.

1969 XbUTbl IUIaTHHAHBIH KEIIEHJ KOCBUIBICTAPhl IIMC — KYPBUIBICTBI KaTepii iCIKKe Kapchl —acep
kepceteTinairi ansiktanmsl. [Inatus - [Pt(NH2OH).Cly].

MeauuuHaaa MIaTHHAHBIH TOMEHE KOPCETIINeH IpenapaTTapbl KOJIaHbUIAbL:

Hucnnatun - uuc puxnoponuammuHmuiata (I1) (muc- [Pt(NH3)2Cly]) — kpucramnasl yHTak, capbi —
KBI3FBUIT TYCTI, CyZia a3 epui.

IMiaatun — 1wc-auxiaopo-6uc-ruapokcmwiamuniuiatuaa (1), muc —[Pt(NH,OH),Cl,] capsr — skacein
KHCTAILL, CyJa a3 epu7i.

47




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6erriH 48 GeTi
KelleHi

[ucraTuHzIl any YIIH KeJeci peakius KOoJIaHbLTa bl:
K2[PtCls] + 2NH3—[Pt(NH3).Cl2] +2KClI
HnenTudukanusiay. Pt*? ranarenuaTepMeH peakuusra TYCir,
KEIICH T KbI3BUT TYCKE OOsIIa b

cr 5[PtCl,]>
Pt*+ Br— e2[PrBrq)*
I es[Ptls]>

[Pt(NH3)4]Clz+K2[PtCls]»Pt(NHa4)[PtCls]d xachut Tyc.

[lnaTuH KoOHE NMCIUDIATHHII METANIbIK IUIATUHAHBIH Ty3inyi OoifblHIIA aHBIKTaiigpl. On YOIH IDIaTHH
MpernapaTeiHa TUAPA3UH CyTb(GaTHIHBIH ePITIHIICIH CUITII OpTaga KOcaIbl.

[Pt(NH20H)2Cl2]+H2N-NH2.H250s—> Ptd+N21+2NH20H+2HCl+Na:SOs+2H.0
I_[I/ICHJ'IaTI/IH)Ii K¥MLIpCKa KbIIIKbIJIBI KATBICBIHAA KLIS}Z[LIpFaH)Z[a METAJIABIK ITJIATUH T¥H6aFa TYCGJQ[i:
[Pt(NH3)2Cl2]+HCOOH—> Pt +2NHCl+CO21+N21

OuibTpaTTaH XJIOPUATEPIi AHBIKTAHIBI.

Ceinayaap. [lpenaparteiy epitiHaiiepi Mennmip Oomysl Kaxer. Lluc — mpemaprrapma cUITLNITIH,
MEHIIIKTI alfHaJIBIMBIH aHbIKTaiabl. CyibdaTrap, ayblp MeTanaap, KYIIoH Kochallapbl CAIBICTHIPY €PiTiHAICIHIH
IIETiHEH acraybl KaxerT.

CaHABIK aHBIKTAY. [ paBUMETPHUSIIBIK JKOHE TUTPUMETPHSIIBIK S/1ICIICH aHBIKTalabl. TUTPUMETPHSIIBIK
ozmic OOWBIHINA TJIATHH TIperapaThl CUITUIL OpTaja THAPa3HH CyJIb(paTbIMEH 9pEKETTECYiHE HEeTi3/eNreH.
Kocnanbel Kp3OBIpFaHHAH KEHiH TY3UITEH XJIOPUA HOHIBl apTeHTOMETPHSUIBIK OMICIeH (MHAWKATOp TEMIp
aMMOHUH alTyaachl) aHBIKTANIBL.

Cakray. [Inatun xoHe HMCIIIATHH A Ti3imMjl, yJbl npernaparrtap. JKapsik tycneiTin xepae +10°C
KOFaphl eMec TeMIlepaTypaja cakraipl. MHbekuusra apHaiaraH JHOGMIbII YHTAK Typinae: miatud — 0,015
nemece 0,03r, mucmiaatud -0,01T.

7 'agosIMHUI KOCBLIBICTAPBIHBIH JIPLIiK NpenapaTTapbiH TAIAAY

TagonuHuii — JAHTOHOMATAP TOOBIHBIH dJIeMEHTI, 3-asamenTamerwieHauamus-N,N,N',-3-nmenTacipke
(AMATHICHYIIIAMUHOTICHTACIPKE) KBIITKBIIBIMEH KEIICH I KOCBLIBIC TY3C/i.

HOOCH.C N CH,COOH
3 \ /l\ /O 2
N—CH,CH, cH, CH,CH;—N
HOOCH.C | CH,COOH
COOH

MenuiuHaga MarHeBUCT JKOHE rajonuamull (OMHHUCKAH) WHBCKIMSIFA apHAIFaH CpiTIHIUIepl
KOJITaHBLTAIBL.
Magnevist*
MaruneBuct

lamoreHTeH KBIMIKBUIBIHBIH TUMETITIFOMHH TY3BIHBIH CYNBI epiTiHzici. ['agonenTeH Kermmkpoisl N-,N-
6uic-[2-[Orc-(kapOOKCHMETHIT)-aMHHO | -3 THII-TIIMIHHATO( 5- )-Ta10nHa-TOM(2- ) -MerToMuH- 1 - te30kcu-1-
(MeTrIaMIHO)-D-TriTrouTo1I0M 00JIBIT TAOBLTAIB:
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0=C—0—Gd—O0—C=—0

i Yol ?oc‘i‘-.‘ CH, g
HOOC—CHz N’ CH, “N~-CH_COOH
N\ XA g
ragoneHTar

r _
1

LT

OH OHOH H OH NH-CH,

— il 2
MEITIOMHH

MarHeBuCTiH CyJIbl epiTiHIiciHiH 1 M1 KypambiHaa, 469 Mr raJoneHTeH KbIIIKbUIBIHBIH JTUMETHITIIOMUAH TY3bI
Gonanpl.

MarHeBuCTiH cumarramackl — MeJIip epiTiHai, ©Ooc OemmiekrepaeH apsiiFad, pH  6,9-7,9,
0ocMOJSITBABUIBIFBI 1833-2067 M OcM/Kr.

IafoneHTeH KBINIKBUIBIHBIH MOJICKYJIACHIHBIH Kypambl ramoiuHuii(Gd*™) meramn aToMblHaH TYpajsl,
napaMarHuTTi KacueriHe ToH, (MPT) marHuMTTI — pe3oHaHCTHI ToMorpadusia CUTHAIIBIH WHTEHCHBTLIIIH
e3repTyre KaOieTTi )KaHe yJInmaMeH MyIIenepin OelfHeney KOHTPacTiIIriH XKOFapbuIaTa bl

Tomorpadusra Tycy ajablHIa MarHeBUCTI Kype TambIpra (yiakeHaepre 1 xr aeHe canmarbina 0,1-0,2
MT JIeHiHT1 103aja) eHrizeni. OnTuManIsl KOHTPACTLTIr: 45 MUHYTTaH KeHiH maiiaa 0omambl.

Gadoiamide*
T'apopmamma

lagonnamun (OMHHCKaH) — MeJIAIP, €PITIHII TYCCI3/ieH capbl TyCKe ACHIH KOpiHETiH, MEXaHUKAJIbIK
KOCBUTBICTaH 00¢ 00ysI THiC, pH 6,0-7,0; ocMonsbabuisrst 700-860 M Ocm/ Kr.

IMn omHuCKaH epitiHmiciHiH Kypambiaga 0,287r ragomuamun Gomysl kepek. ['amommamua - [N,N-
buc[2-(kxapOokcuMeTHI |MeTHIKapOaMONIT [ME THIT |aMHUHOITIII |-TIIMIMHATO(3-) TagoIMHuyM Gap:

o:clz—o——-—,eq—-o-—tlz:o

fo .~

?Hg (":00 CH,
0=(|:—CH§-N' CH, ‘chni—tlz:o
K N NH
CH, CH,

ragofwaMup
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XUMHUSUIIBIK KYPBUIBICBI MEH 9cep €Ty KacueTi OOMbIHIIA MarHeBUCTKE YKcac. bac meH skyJiblH MUBIHBIH
MarHUTTI PE30HAHCTHI TOMOTrpadUACHIHAa KOHTPACTLIITIH )KOFAPBUIATY VIINIH KOJIIAHBUIAABL. 3epTTEY allbIHaa
Kype TambIpra, KaTaH Oip per aeHe canMarbiHa OaitmaneicTsl 0,2 Mr/kr-ra nedin enrizimeni. [Ipemaparts
CHTI3TCHHEH KeHiH MAaKCUMAJIIBl KOHTPACTUIIT 45 MUHYTTaH KeiiH maiina 0oapl.

MarneBucreri raJoJMHUKAI  WIESHTUUKALMSIIAY —YIIH JOpUTIK  Ipemapar IIeH CalbICTBIPY
epitinainepinin YK- cHekTpiepiH caiabICTBIpy apKbUIbI XKypriseni. ['agoneHTeH KbIIKBUIBIMEH METJIOMHHI
JKYKa KabaTTel XpoMarorpadus 9IiCIMEH aHBIKTAy VIIiH 3epTTEIETiH epiTiHIIMEH CTaHOapTTHl epiTiHAiHIH Rf
MOHJIEPIH CaJBICTBIPA OTBIPHII, AHBIKTAHIBI.

MarHeBHUCTIH Ta3aJIBIFBIH aHBIKTAY CBIHAKTApHI XKYKa KadaTThl XpoMaTorpadus aaiciMer (6oc Kyhinaeri
TaJIONIMHIHA KOCTIAChl) JKOHE JKOFaphl d((GEKTUBTI CYWBIKTHIK XpoMaTorpadus omiciMeH (TeKTeC KOCHUIBICTapHI
0ol TaOBLIATHIH TEHTACIPKE KBIIIKBUIBIHBIH TybIHIbUIApEl  0,3% >KOFapbl emec, jKOHE OJIapAbIH BIAbIpAY
enimzepi 0,8% xorapsl eMec).

MarHeBucTeri raJloIMHAIIIH KypaMblH aHBIKTay YIUIH aTOMIbI-a0COPOLMSIIBIK CIIEKTPO(OTOMETPHS
(77,6-82,4 mr/ mut) amici KOJJaHBUIA/IBI, METJIOMHH - TOJNAPUMETPUSIILIK (4,68-5,19°) omiciMen aHBIKTaiibL;
apTHIK JUATHICHYLIIAMUHOIIEHTACIPKE KBIIIKBUIBIH (OTOMETPUSUIBIK TUTpiey opxiciMer (200-400 wmkr/mu);
TaJIONeHTaH KBIMIKBUTBI KYPaMbIH JKOoFapbl () (EeKTHBTI CYHBIKTBIK Xpomarorpadus omiciMe (446-492 mr/mi)
AHBIKTAMUIbI.

OMHUCKaHIAFrbl TaJ0JUaMUITI aHBIKTay >KOFapbl 3(QeKTHBTI CYHBIKTBHIK Xpomarorpadus oniciMeH
CTaHIAPTTHl EPITIHAIMEH CalbICTHIPY apKBUIBI Kypri3imeni. Ockl ofmiclieH Ta3ajbIFbIHA CBHIHAK (TaJI0AHaAMUJ
IIBIHBIHBIH THKTEP1 98% KeM emec) yKoHe CaHIBIK aHBIKTay (95-105%) xyprizinemni.

Exi Iopisik 3aTTEI OCMOMETPHSUIBIK SAICTIEH OCMOC KBICHIMBIH JKOHE MOTEHIIMOMETpIsIMEeH — pH MoHiH,
COHBIMEH Oipre epiTiHALTepiHIH MOJIIpiiriH, TycTimiriy, ayslp Mertamt Tty3gapeiH (0,002%kem  emec)
anpIkTaiinpl. ConpiMeH Koca crepmibfirin (M® XI GoitpiHma) GakrepranbIsl SHAOTOKCHKAHTTAPABIH Oap
exennirin (LAL-TecT), KepiHETIH MeXaHWKAIBIK KOCBIHIbUIAPFA TEKcepy >Kyprizemi. OMHHCKaHIa COHFBI
3epTTey BOpHAHBIH 3JICKTPOH/IBI €CENTEYIIT KOMETIMEH JKYPIi3ei.

MarneBuctti OeaMe TeMmIeparypachlHAa Cakraiasl, an oMHHCKaHael 30°C-TaH >KOFapbl emec
TeMIIepaTypaja KYH Ko3iHeH KOPFaJIFaH JKoOHE SKIHIIUTIK PEHTIeH COyJIeCiHeH KOpray Kaxer.

MarHeBUCT KOHE OMHHCKAHIBI SIOPJbI - 0ac >KOHE >KYJIbIH MHUBIHBIH SIPO-MAarHUTTI PE30HAHCTHI
ToMorpadusceiHaa Konnanaasl. 10,18,20 M amnynanaa MHbEKIMSIIBIK €PITIHAI TYPiH/AE MIBIFApajbl.

4. U n10cTpaymAnbIK MaTepuat:
- KecTenep;
- mpe3erTarust Microsoft Power Point.

5. Onedmer
Heri3ri:
Ka3ak TijxiHge:
1. ApsicranoBa T.O. ®apmaneBTUKAIBIK XUMUS: OKYJBIK.T. | -AMaTel: «OBepoy», 2015.-592
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6.bakbliay cypakrapsl (Feedback kepi 6aiiianbichb)
["anorenep >koHE OHBIH CUITUIIK METallAapMEH KOCBUIBICTAPBIHBIH MEIUIINHAIAFBl OPHBI
CinTini MeTan KaTHOHAPhIHA TOH peaKIusIap
TlamoreHuaTEpAiIH CAHIBIK MOJIIICPIH AaHBIKTAY OICTEPiH aTaHbI3
Won npemnapaTbIHAars! KOCTIATAP/IbI aTaHbI3
JKexke *xoHe TONTHIK peaknusuIap bl TaHIayAa KOJIIaHbUIAThIH TAJIOTeHIEP IIH XUMUSITBIK KacHeTTepl
Tamorennep oHE OHBIH CIITUIIK METalAapMEH KOCBUIBICTAPhI TOPLTIK TperapaTTapbIHbIH CcalachblHa
KOMBUIATBIH Talanrtap

oLk NP

Ne6 [Topic

1.Takpipbiobl: [[.U.MeHne/ieeB MePUOATHIK KyleciHiH V TON 3JIeMeHTTEPiHiH TYBIHABLIAPHI

2.Makcatbl: CryneHTTepre OcHOpraHWKAJIbIK JOPITIK 3aTTapAblH albIHY, CaKTally J>OHE KOJIaHy
caThUIAPBIH/Ia HOPMATUBTI KY)KATTap, JOPUTIK 3aTTap CAMachlH PEriiaMeHTTCHTIH MEeMJICKEeTTIK MPUHITUITEP MCH
epexenep TanaObIHa cail (hapMalleBTHKAIIBIK Ty KacayIbl YUPETy

3.03pic Te3ucrepi

Kocnap:

TaburaTel OeHOPraHUKAJIBIK AOPINTIK 3aTTapAbl TANIAY epeKIIeIiKTePi;
Ta3zapThuIFaH ®oHE HIAHIIYFa apHAIIFAH Cy/Ibl TAI/IAY;

Cyreri acKbIH TOTBIFbI YKOHE OHBIH KOCBUIBICTAPhI;

Hatpwii HuTpHTI;

BucmyT Heri3aik HUTPaThl KOCBUIBICTAPEI.

ok whE
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TaOurarel OeHOpraHUKaNBIK JSPLTIK 3aTTap KYpaMblHa KIipETiH JJIEMEHTTEp - ar3a YIIiH KaXeTTi Makpo-
JKOHE MUKPODJIEMEHTTED.

TaburarTsl OelopraHuKaNbIK IOpLTIK 3aTTap 0apibIK A9piIik 3aTTapAasiH 20% Kypaiasl.O3iHiH TaOUFaThIHA
Kapail OelopraHMKabIK J9PUTIK 3aTTap OPraHUKaIBIK JIOPUTIK 3aTTaplaH epeKIIeneHe i, ojap:

1) >xanOaiiapr, 2) KyJaeHeni; 3) apTypiii e3repicrepre YIlbIpanip;

CBIPTKBI TYPiH, TyciH e3repreni (CuSO4*5H,0 — kek, KypaMbIHAAFb! KPUCTANABI CYBIH SKOFANTHII, TYCCI3ZCHE ];
ZnO - KpucTabl TOPJIAPBIHBIH 03repyi ocepiHeH KbI3AbIPFaH/ia Caprasibl, CaJKbIHAATKAHIA KaTagaH aK TYCKe
aifHaaIb! XKoHE T.0.)

BetiopraHukanbIK TOpiTiK 3aTrTap HASHTH(OUKAIMACH (hapMaleBTHKAIBIK Talgay alMarblHOa KaKChHI
3epTTENreH.

Tangay ke3iHae 3ACKTPOIUTTEPIIH CYJIbI ePITIHAIICPIMEH KYMBIC JKacaiaabl. Tangay TOJBIK epiTiireH
3aTKa emec, OeriIi Oip KaTHOH HEMECe aHUOHFa KacasIbIHAIbI.

Orreri
Oxygenium

AubiHybl. OTTekTi eHmipicTe OipiHII Tocim OOWBIHIIA (QpaKIusIIan alAblH-alda ayaHbl CYWBUITY
(Temenri Temmeparypana peKTH(HUKanWsuIay omici) apKpuibl amaabl. AnabiMeH a30T OymaHanmbl (Txaiiway —
195,67°C ), keitin orrTeri (Tiaiinay— 183°C ) OynaHazsl

ExiHmn TocuI: Cympl 3JEKTpoIH3Aey Ke3eHiHae Oip Me3riige OTTeri MeH cyreri aisiHanmel. Hatpmit
THUAPOKCUATIH HeMece KaNuiaiH cyisl epitiHaiiepin 60-70°C snexrponmsaeiiai. YaepicTi apHaiibl KaToJ JKOHE
AHOJT PETIH/IE ICKTPIII BIIBICTAPAA KYPTi3e/i.

KOH - K* + OH-
Karon Anon
2H:0 + 2e- > H2T + 20H- 20H-— 2e¢~ > 20H
20H- + 2K+ - 2KOH 20H - H20 + 0,502T

Ortreri >kep KbIPTHICHIHBIH €H KCHIHEH TapaifaH 3JIEMeHTi, aya atMocdepacsiHna 6oc kyiinae 23%,
cyma 89%, amam ar3aceiHma - 65 % kesmecenmi. 1772 x. Illeene Geminm anmpl. MeaunuHana OTTEKTI KONIAHY
ANIBIHAA Ta3ajiay YAEPiCiH KYpri3emi, 0 YIIiH alAbpIMeH epIiTiHAIHI cinTinepaeH, Keiin cyaaH oTkizexni. Kyprak
OTTEK THIHBIC Ay XKOJAapbl MEH OKICHiH IIBIPHINTH KaObIFbIH TiTipkeHAipeni. Ottek M® IX GacbursiMbiHA
CHT131JITeH.

duzukaidbIK Kacueri. Tyccis, micci3 ras, ayagan aysip. CYHBIK jKOHE KATThI TYpIE QJICIH KOK TYCKE
6osutran. OTTeK cyabiH 43 Oeutirine xoHe CupTTiH 3,6 Oemirinae epu/i.

HUnenruduxamusinay. On kaHajbl, COHABIKTAH OHBI WACHTU(UKAIMSIAY Jam eTyi OOWBIHIIA KOHE
OTTeri 0ap BIABICKA CHII3TeH Ke37I¢ XKapBIK OOJIBIM JKaHYbI aPKbUTBI aHBIKTANIBI.

OTrekTi Oacka ras Topizaec npenaparrapaal — a3ot okcuaineH (II) axpIpary YIIiH OTTEKTI JKOHE a30T
okcuniniyg (II) Gipaeit kememiH KOCHI apanacTeipanbl. HoTmkeciHIe Ta3mapIplH KOCIIAChl CapFBINI-KBI3EIT TYCKE
OOsLTBIT, a30T AUOKCUJIIH TY3E/i:

2NO + Oz —NO2

Korapeina Oepinren peakiusiabl a30T okcui (I11) 6epmeiini.

CrpiHaynap. OHIIPICTIK aly Ke3eHIHAE OTTeK 0Oacka Ja YJbl Ta3mapIblH KOCTIACHIMEH JIACTaHybl MYMKIH,
COHJIBIKTAH OHBIH TA3aJIEBIH TeKcepemi. baprbik chiHaymapma Gerzie yIbl ra3napsl 0ap KOCTIAHBIH, CAITachblH aHBIKTAY YIITiH
PEAKTUBTCH OTTCKTIH Oeyrim Oip Memiiepid etkizem. Keiine orTek Oetitapart 00mybl MyMKIH, KBIIKbUTIAP MEH CUITLICPIIH
ra3 Topi3nec KOCHAIApbIH KOJNOPUMETPUSUIBIK OMICIICH WHIMKATOP — EPITIHIICI — METHI KbB3BUTIBIH TYCl aybICKaHIIA
aHbIKTai/pl. KeMipTeKk OKCHI KOCIIAChIH aHBIKTAy YIIIH, OTTEKTI KYMIC HUTPAThIHBIH aMMHUAKThI epITIHIICIHEH OTKI3e/Ii.
Epirtinzinig Kapaiibin keTy ce0ebi KyMICTIH KOMIPTEK OKCHIIIMEH TOTBIKChI3NaHybiHa OaiiyanbicTbl Oonazpl. CO Kocriachl
OoJmraH JKaFIai/a epiTiH/ Kapasibl:

CO + 2[Ag (NHs)z] NOs + 2H,0 ——2/kg + (NT4)2003 + 2NHaNO3
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CO; xocmnacel (KeMipTeK IUOKCHII) OONFaH jKarjgaijga OTTEKTI Oapuil TMIPOKCHIL apKbUIbl ©TKI3IeHIEe
OTaJIeCICHITHS TY31IeIi:

CO: + Ba (OH); BaCOs» H,0

OTTeKTe 030H KOCHalaphl jkKoHE 0acKaga TOTBHIKTBIPFBHINI 3aTTapIblH JKOK EKCHIITIH TeKCepy YIIiH OTTEeKTi
KaJwii HOMUAIHIH epiTiHAiciHeH oTKi3eni. EpiTiHire kpaxmai »oHe MY3/bI CipKe KBIIIKBUIBIH Kocaasl. EpiTiami
Tycci3 60mys! KaxeT. Erepze epiTiHzi Kek Tycke 0osuica, OHIa OTTEKTE 030H KOCIachl Oap 00BN caHala bl

2KJ+03 +H20 J2+2KOH + 02 T

CanabiK aHbIKTay. OTTEKTIH CaHIBIK aHBIKTAY TOCUIAEPIHIH OapIbIFbl OHAW TOTBIFATHIH 3aTTapMEH
opekerrecyre Herizgenren. M® IX OachiibIMbl OOHMBIHINIA BOJIOMOMETPHSUIBIK OIC  ra30aHaIM3aTopnaa
Kyprizureni. ['emnens KypbUIFBICHIHAA OTTEKTI KypaMbIHAA CIHIPETIH KOCmackl 0ap MBIC aMMHAKTHI
epiTiHaiciHeH oTKizeai. MBIC aMMHUaKTHI epiTIHIICIHIH KypaMbIHJarbl CIHIPETIH KOcTa: aMMOHHH XJIOPH/L JKoHE
ammuak. KypeuirbpiHbIH inriae auametpi 0,8 MM MBICTBIH CIIMPaibIbl CHIMBIHBIH Y31HAICIH CaNBII KOsIbl. MbIC
OTTEKIIeH TOTHIFanbl, Ty3umreH Mbic okcumi (II) ciHipeTiH epiTiHIIHIH KypaMBIHAAFrbl KOMIOHEHTTEPMEH Te3
apajia OpeKeTTeCilm KeTe/i:

2Cu+0,  —2C0
CuO+2NHsH20+2NHiCl  [CugNHs)a]Clz+3H20

Kypambiana orreri 98,5 %-man kem emec (1,5% a30T Kocnachl »oHe MHEPTTI Ta3fap Kypaiasl ) 601y Kepek.
Koaaanbuiybl. OTTek JKeTicIeylIilik aypyiapbiHaa Kojmausuiagsl. 40-60% OTTEKTiH ayameH
KOCTIAChIH THIHBIC aJTy YIIIH KOJIaHa bl
OTTeKTI KOK Tycke OosuiraH OajuloHAa cakKTaiIpl. PenykTopnbslH OypaHIachlH TEK TaJbKIIEH CYpy
KaXCT, OPraHUKAJIBIK MaiJIapMEH cypyre Oommaiinel, cede0i OTTEKTiH MIBIFYbIHA OAMIaHBICTHI KAPBUIBIC OOTYBI
MyMKiH. J[opixaHamap/a OTTEKTi THIHBIC allyFa apHaJIFaH apHaWbl ’KacThIKTapaa 0ocaTaibl.

Cy, Tazapteuiran - Aqua purificata
Cy, ete TazapThlIraH- Aqua valde purificata
Cy, nubexuusira apHaiaran- Aqua ad iniectabilia

Kazaxcran Pecryonmkacsiabi, Memitekertik ®apmaroresichiibiH (KP 1-2, 469-477 6. M® ) TananrapblHa ColKec
Cy KOJZIaHy CayachIHa, OHIIPY TICUTIHE JKOHE Ta3aIbIK JCHTeiiHe OalIaHbICThI OOMHEIl: ¢y mazapmbuiean (Ta3apThUFaH Cy
Ok eHIM YKoHE KOHTEHHEpIepIeri Ta3apThURaH CY); C), ome Ma3apmbliFaH; Cy, uHveKyusea apHanear (AHbCKISEA
apHaJFaH Cy OaJIK - 6HIM KOHE MHBCKIVSEFA apHATFFAH CTCPUIIB]IL CY) MaKaIaiaphl OCPIreH.

Tazapmouizan cy — Oacka Hyckaynap OojMaca, CTCpPHIIBIl JKOHE anMpOreHIUIEPICH 0acKa, Jopi-TopMeKTepi
JIANBIHIAY YIIH apHATFaH CY.

AubHybl. Ta3apTbUlaraH Cy/ipl, OTK-OHIMII JUCTIULIFSIIAY apKbUIBL, HOH aIMACy, Kepi 0CMOC HeMece Ke3 KelreH
0acka JIafbIKTHI 9JIICIICH aybI3 Cy/IaH allajibl.

Konmetinepnepoeei masapmoiizan ¢y — KOHTEHHEpIepre eIeHI KYHbUTFaH KoHE MAKPOOHONOTUSUTBIK Ta3aIbIKTBI
KaMTaMachI3 €TETiH IapTTapa CaKTATIATBIH Ta3apThUFaH Cy, Oank-eHiM. KypaMbIHia KOCBUTFaH 3aTTap OOMaiiipl.

Ome mazapmouizan cy — «VIHbCKIWSEFa apHATFAH Cy/IbD) MaiIamaHyIaH 0acka >Karmaiiap/a, opi-TopMeKTepIi
JIABIHAAY YIIIH apHAIFaH KOFaphl OHOJIOTMSUTBIK, CATTATIBI CY.

AJIBIHYBL. OTe Ta3apTbUFaH Cy/bl 0acKa JIAWBIKTBI STICTEPMEH, MBICATBI YIBTPACY3Y KOHE HOHCHIBIAHIBIPY,
YHJIECKeH KOcapiiaHFaH Kepi 0CMOC apKbUThI aybl3 CyIaH anaabl. KypaimpIH THICTI KypaMbl KOHE TEXHUKABIK AYPHIC KYMBIC
icTeyl KaKer.

Hnvexyunza apnanzan ¢y — napeHTepaIbIiK KOJJAHBUIATHIH JI9pi-IopMeKTep/l TaiiblHiaraHa epiTKill peTiHae
(MHBEKIMSFA apHATIFAH Cy, OaJIK-OHIM) HeMece CyOCTaHIsUIApIbl HEMECE MapeHTEPATHIIK KOJIAHbLIATHIH IOPi-IopMEKTep/Ii
TaliiaiaHap aaplHAa epiTy HeMece CyHbUITY YIUiH (MHBEKLMSFa apHAFAaH CTEPWIbI Cy) NMaiaiaHbUIaTeH Cy. OHAIpY
YpAiCiHIE JkoHE caKray Ke3iHIe TIPHIUTKKE KaOUIeTTI a3poOThl MHKpPOAF3ajIapAblH JKAIbl MeJIIEpIH THICTI JKOJIMEH
OaKpUIay/Ibl )KOHE Kalarajay bl KAMTAMAChI3 eTETiH Kypaibl KOJIaHaIbL.

AubIHYbI. VIHBEKIMsFa apHATFaH Cy/Ipl, OaIK-6HIM/I CyMEH >KaHaCcaThbIH OeliKTepi OeHTapart MIbIHBIIAH, KBapITaH
HeMece JIaMbIKThl METATIAH JKacayFaH Kypalia JUCTWIBIIMSIIAY apKbUIbl aybl3 CylaH HEMece TasapThUFaH Cy/IaH anajibl.

53




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6errin 54 GeTi
KelleHi

TaMIIbUIapIBIH achIl TOTUTYIH OOIBIpMAY YIITH KYPaT THIMII TCTIKTEPMEH Ka0IbIKTaTybI THIC. KypaiapH THICTI KypaMbl
JKOHE TEXHHKAJIBIK YPBIC KYMBIC icTeyl KakeT. JKyMbIc OachIHIa aTbIHFAH CY/IbIH AJFAIIKBI OOJIIrH TOTi TACTAM/IBI, CONaH
KeHiH JUCTHIUISTTHI KUHAKIBL

Huvexkyunza apnanzan cmepunvoi ¢y — NAUBIKTHl KOHTEHHEpIEpre OJIIIEHIN KyHbUFaH, THEFBIHIAKFAH YKOHE
AIbIHFaH OHIM OaKTepHSUIBIK SHIOTOKCHHZEPIe ChIHAy[aH OTylH KaMTaMachl3 €TeTiH JKaFnaiiapia KbI3IbIpY apKbUIbI
CTEpHIIb/ICHICH, MHBEKIVSFA apHAFAH CTEPWIbIl Cy, Oank-eHiM. KypamblHma KOChUFaH 3arrap OomMaybl THIC. OpOip
KOHTEHHep/Ie HOMAHAIIBI KeJIeMI'e COMKeC KeJIeTiH MHBEKISFA apHAIFaH CY/IbIH JKeTKUTIKTI MOJIIIIepi OOYHI THC.

DBUKATBIK, KacHeTTepi O0MbIHIIIA CyIIap TYCCI3, HICCI3 KoHe ToMCi3, MeIip CyHBIKTHIK, pH MoHi 5,0-7,0 TeH.

Tazapmoeiizan  cyoviy, ome mMAa3apmvLieaH CYOblH, UHbEKYUAA apHAI2aH cy, OAIK-OHIMHIH, >KOHE KAKeTTi
carmajapblH KAMTAaMach3 €Ty VIINH BaMJAISUIAHFAH OIICTEMeNeplli TMaianaHagbl J>KOHE OHMIpIC  YpIiciHme
AJIEKTPOOTKIZKIIITIKKE, MUKPOOHOJIOTHSIIBIK TA3aJIbIKKA YKOHE JKAIIIBI OpraHUKATBIK KemipTekke (0,5 MI/I-IeH apThiK eMec)
YHEMI OaKpUIaY JKYPriiiei.

Memwixmi onempooemxizeiuwmixmi anvikmay Off-line Hemece in-line pexuminge KP M® (2 tom  469-477 6.)
IapTTaphl OOMBIHINA CyJapFa XKYPri3iie/l.

Konaiice3 KyObUIBICTapIbl Kalarajay VIIH ONapAbIH: UHbeKYUsd apHAIaH CY, OQIK-OHIM JicoHe ome
masapmuliean  cyobly MIICPICPIHIH MICKTeY Tl HOPMAIAphIH OCKiTe/i: KATbIThI xaFmaiapaa 100 mi-ne 10-HaH apThiK
eMec MUKPOAF3aJIap/IbIH, OOTYBIHA PYKCAT CTUICH], al Masapmblizan cyobly, baik —enivinde - Oip Muwmmmrpae 100-meH
ApTHIK €MeC MUKPOAF3aIapAbIH OOJTybIHA pyKcaT eTiiel. AHBIKTay bl KOPEKTIK OpTa peTiHze S arapipl MaiianaHa OTHIPBIIL,
MeMOpaHAIBIK, Cy3y omiciMeH >xyprizeni; uHKyOarmpsHb! 30-35° C Temmeparypana 5 Toyimik Ooibl xyprizeni. ChlHaNTATHH
YAITiHIH OJIIIEeMiH KYTKEH HOTIKere OaiiyIaHbICTI TAH/IAI AJIajIbL.

Tazapmuinzan cyoa (Oank eHiMIE) HUTpATTap, AJIOMHHUH, ayblp MeTalAap J>KoHE OaKTepHSIIBIK
SHAOTOKCHHEP HISKTIK MeIIepae xidepineni.

Ceinayaap. Humpammap 2+10° %-nan (0,2 Mna) apThIK eMec. 5 M1 cyOCTaHIMSAHBI My3 MOHIIACHIHA
OaThIpblUIFaH ChIHAYbIKKa caiajpl, 0,4 mu 100 r/im kanuit xaopuai epitinaiciy, 0,1 M audeHnIaMuH epiTiHAICiH
’KOHE TaMIIBLIATHIN, apajacTelpa OTHIPHIT 5 MIJI a30TTaH Ta3a KYKIPT KbIIIKbUIBIH Kocaipl. ComaH KeHiH
ceiHaybIKTHl  50° C Temmeparypara JAeHIH KbI3[ABIPBUIFAH Cy MOHIIAChIHA ayBICTHIPaJbl. 15 MUH OTKEHHEH
KEHIHT1 anbIHFaH epiTiHAIHIH Keruiaip Tyci 4,5 M HuTparTapiaH tasa cy MeH 0,5 MJI HUTPATTBIH CTaHIApPTTHI
epitingicin (2 miu?NO3 ) mafi1anaHeIn, CHIHANATHIH EPITIHIIMEH KaTap NalbIHIANFaH CATBICTBIPY epiTiHmici
TYCiHEH KapKbIHIBIPAaK 0OJIMAyBI THIC.

OO BO=O-O=O
HZSOlI HZSOG
~ [ OO [

Anomunuuiioi KP M® (2.4.17) 6oitbinma anpikrarad kesae 10 %-mgan (10 mupa?) apTeik emec 60mybl
kepek. Erep TazapThUIFaH Cy Iuaiusre apHaFaH epiTiHAlIep eHipiciHe apHajIca, aHbIKTay Ikl XKYPTri3ei.
Ayvip memanoap KP M® (2.4.8, A-anici, 1-2, 4776.) OoibIHIIIA aybIp METAJIAAP/IbI aHBIKTaFaH Ke3ne 10
5 %-nan (0,1 mua? ) apTeIK emec Oomybl kepek. TeMeH[e KeNTipinreH oicTepie THOALETAMHI PEAKTHBIH
naiinanananel. bamamacel periHae Hartpuil cynbhuai epiTiHmiciH maiimamaHanel. A skoHe B omictepimme
THOALCTAMH]] PCAKTUBI OPHBIBIHA HATPUH CynbQuIi epiTiHIICIH HaigalaHFaHAa, MIHACTTI Typae Oakpuiay
epITIHAICIH AaWbIHIayIOsl Kocy Kepek. ChIHANATBIH CpITIHAI JalbIHAAyIa, OFaH CANBICTHIPY EpITIHAICIH
JAfbpIHIay YIIiH KOpCEeTUIreH KolieMIe KOPFACKIHHBIH CTaHJAPTTHI €pITIHAICIH KOCHII, XKeKe 0anTa KepCceTireH
CBIHAJIATHIH 3aT MOJIIIIePiHeH OaKbUIAYy epiTIHAICIH JaWbIHIANTBL.
A 20ici OOWBIHIIIA CBIHAKTHI )KYPriy YIIiH 3 epiTiH/l aJbIHAIbL:
1) Ceinanarsia epitiagmi. XKeke 6anra kepcerinrer 12 MiT ChIHATATHIH 3aTTHIH CYJIBI ePiTiHIICH.
2)CanbicThipy epitingici. eke kepcerinren 10 M KOPFaChIHHBIH CTaHAApTTHl epiTiHgici (Immna?t Pb%)
JKOHE 2 MJI CHIHAJIATHIH €PIiTiHAI KOCIIACHI.
3)Kommencanusiiplk,  epitiami. 2 mn pH —b1 3,5 Oydepmik epitinai kocamsl, apamacTeipaibl, 1,2 mi
THOAIETAaMUJ PEAKTHBIH KOCAIbl KOHE OipleH apanacTelpajpl. 2 MHUHYTTaH KEHIiH epiTiHaiiepai
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Kapaiapl. Erep KOMIIEHCALMSUIBIK €PITIHIIMEH CaNBICTBIPFAHAa CANBICTBIPY €PITIHAICI alllbIK-KOHBIP
TYCTI O0JICa, ChIHAY JKapaM[bl e ecenteneai. Erep chlHaiaThiH epiTiHAIHIH KOHBIP O0SYbI CANBICTHIPY
epiTiH/ICIHIH 00slybIHAaH KapKBIHJBIPAaK 00JIMaca, ChIHAJIATBIH 3aT JKapaM/Ibl 1€ ecernTene.
baxmepusnvig snoomoxcundep (KP M@ t-1, 2.6.14. 1916.) 0,25 Ob/mi-nen kem, erep Ta3zapTbUIFaH cy
opi Kapail 0aKTepHsUIBIK YHJOTOKCHHJEP/I JKOI0 MPOLEAYpachl3 TUaIu3re apHAJFaH epiTiHALIep oHIIpici YIIiH
apHayraH Oonca. by 6an nopi-nepMexTepaeri 0akTepHsUIBIK SHIOTOKCHHIEP KOHLIETPauHsAChIHBIH Dapmakomnes
TajanTapblHa COMKeC KelyiH aHBIKTayFa apHalFaH OeC OiCTi CHmaTTaiiibl. BakTepusIIbIK 3HIOTOKCHHAEpPIe
cerHay kyprisrenne (JIAJL -tect) cemcep kylipeik Limulus polyphemus ameGormurrep Tu3aThIH HaiganaHa b,
OHOoTOKCHHAEP] Oap epiTiHAiHI JU3aT epiTiHAICiHe KOCYy KOCIaHBIH JaiIaHyblHa, TYHOA HEMece Tellb TY31TyiHe
oKeneni. Peakums KbU1IaMABIFbl SHIOTOKCHHACP/IH KOHLCHTpanusAckiHa, pH-Ha jkoHe TemmepaTypara Toyeli.
Peaxuust yuIiH M3at KypambIHa MiHIETTI TypA€ €Ki BaJICHTTI KaTHOHIAP, TPOMOBI Ty3LIy Il KAMTaMachl3 €TETIH
(hepMeHTTIK XKyiienep KoHe TPOMOBI TY3yre KaOiineTTi akybI3 00Iybl KaKeT. DHIOTOKCUHACP KOHIICHTPAIMSICHIH
XPOMOTEHI MENTHUATIH JIM3UCTEHY PEaKIUsIChIHAA, SHIOTOKCHHACPMEH OHBIH OEJICCHIUINH KYIIeHTKEHHEeH
KeHiH, Tu3atr epiTinaicinae 6ocarl MBIKKaH OOSFBITAP/IBIH KOHIEHTPALMsIChl OOMbIHIIA /1a ecenteyre 0oabl.
Keuneci Oec azic cunarranraH:
A amici — renp Ty3UTy Sfici: IEKTIK ChIHAY;
B omici — renmp TY3UTYIiH XKapThUTal CaHIBIK SIiCi;
C omici — TypOUAMMETPIIiK KHHETUKAIBIK O/IiCi;
J omici — XpoMOTeHIi IeNTH T TaiaTaHaThIH KHHETHKAIIBIK SIiCi;
E omici — xpoMoreH i nenTua naiganaHaTelH COHFBI HYKTE 9JIiCi;

Kazakcran PecmyOnmukaceiasiy Memmekertik ®@apmakonesHbiH (1.2, 477 6.) Tamabbl OoipIHIIA
KOHmeUuHepepoe2i  masapmvlieak CcyObly CalachlH aHBIKTAY YIIH KBIIIKBUIABIFBIHA HEMece CIUITUIIrHE,
TOTBIKCHI3IAHIBIPFBINI 3aTTapFa, XJOPHITEpre, cylb(arrtapra, aMMOHHUI Ty3JapblHa, KIbIMI MEH MarHuire,
KYpFaK KaJIbIKKa, MHKPOOHOJIOTHSUTBIK Ta3aIbIKKa ChIHAYIAP KYPri3iiemi.

Konmeiinepnepoezi mazapmeinzan cyoa Kazakcran PecryOnukacbiabiy Memekertik @apmakomnessHbIH
TaynabblHA COHKEC TOTBHIKCHI3JAHIBIPFBIN 3aTTap, XJOPHITEP, Cyibdarrap, KaIbOUi MEH MarHWid Kocmajapsl
6osmays! Tric. Onap xibepiIMelTiH Kocnanap OO CaHAIa/IbL.

KoHTeliHepep/eri Ta3apThuFan cy/a xKiOepileTin Kocna - aMMoHui Ty3apsl 2210° % -nan (0,2 mim?)
apTHIK eMec OOIyHI THIC.

CeiHaynap. Kulukbliovizei Hemece cinminiein aHBIKTAy YVIIIH OOPCHWJIMKAT INBIHBIAAH JKacajFaH
CBIHAYBIKTAFHl JKaHa KaWHATBUIFAaH jkoHE CyBIThUFaH 10 mu cybcrammmsra 0,05 M1 MeTHI KbI3BUI €piTiHAICIH
KOCKaH/a, ajbIHFAaH CPITIHAI KbI3bLI Tycke OosiMaybl Thic. 10 mi cyOcrtanmusira 0,1 Mur OpOMTHMOJ Keri
epITIH/IICIH KOCKaH 1, ePITIH/I KOK TyCKe 00suIMaybl THIC.

Tomuixcviz0anovipeviu  3ammaposl  anblkTarad ke3ne 100 mum cyapt 10 M cyHbUITBUIFaH  KYKIPT
KBIIKBUTBIMEH koHe 0,1 M 0,02 M Kanmuid rmepMeHTaHAThl ePITIHMICIMEH KOCBIT 5 MUH OOMBI KailHaTKaHAa,
epITIHAI QJICI3 KBI3FBUIT OOJNIBIIT Kalybl KEpeK, SFHU CYyIbIH KypaMblHIa TOTBIKCHI3IAHBIPFBII 3aTTapIblH
KocTachl 00IMaybl KakeT. MbIcalibl: TOTBIKCBI3AaHABIPFBINI 3aTTap peTinge NaxSOsz — Hatpuii cynbduTi OonraH
JKaF/1aiia, peakiys TOMEeHIETiIeH Kypeai:

5NazSOs+ 2KMNO4+3H2504 —2MnSO4+K2SO4+5Na2S04+H20

TOTBIKCBI3MAHABIPFBINI 3aTTap JEreHIMi3 KYpbUIBICHI 3epTTCyJCH OTIereH TaOWFAThl OpraHHKAIBIK
KOCTajiap JKoHE IUCTWUIAIMAIAY MEH Ccakray Ke3eHIHAe aybl3 CyOaH TYCKeH TIpIIJIiKKe KaOimeTTi
MHKpOAF3a/Iap/IblH KaJIBIKTaphl OONbIT Tabbutansl. Byn KocnanapasiH 6omybl geHeHIH 0 jKOFapbLIaTabl.
COHJIBIKTaH UHBEKIMUSIFA apHAIFaH CTEPUIIBIL CY anuporeH i 00Iybl KaKeT.

Xnopuomepoi anbikTarangal( M cyOcTaHmusra 1 M CYHBIITBUIFAH a30T KBIIIKBUIBIH oHE 0, 2 MJI KyMic
HHUTPATHI €PITIHAICIH Kocaabl, 15 MUH ilIiHze epiTiHIHIH Ke3re KopiHeTiH e3repici 00iIMaysI THIC.

Cynvgpammapow:  anbikTaranga 10 M1 cyOcrannumsra 0,1 M1 CYHBITBUIFAH XJIOPCYTEK KBIIIKBUIBIH KOHE
0,1 mu1 Oapuit xsopuai epiTiHIiciH Kocaapl, 1 car ilmiHze epiTiHAIHIH Ke3re KopiHeTiH e3repici 0oiIMaysl THIC.

Ammonuii myszoapwir 2210 % -nan (0,2 mia?) apreik emec 6oyl Tric. 20 Mt cybeTanumsFa 1 M cinritik
KaJui TeTpaioJMepKypaThl EpiTiHIICIH KOcaibl. 5 MUH OTKEHHEH KEHIHT1 albIHFaH epiTiHAiHIH Oosysl 1 M
CINTITIK KaJIMid TeTpaloAMEepKypaThl epiTiHAICIH 4 MJI aMMOHUHAIH cTanAapTThl epitinaici (1 M NHs * ) men 16
MJI aMMHAaKTaH Ta3a Cy KOCIACHIHA KOCHIN, CHIHAJATHIH EPITiHAIMEH Oip yaKbITTa JalbIHOATFaH CABICTHIPY
epitiHzici 0oslypIHAH KapKBIHABIPAK 0OIMAayHl THIC.
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J-Hg
2[HgJ]* + 20H" + NHs* — -ltlH J + 5J+2H20
2

J-Hg /

Kanvyuii men macnuiioi  anpikraranna 100 yut cyOcranmusira pH-pr 10,0 ammprakts! Oydepiik epiTiHaiHi,
50 mr GacwITKBI Kapa Il mamukaTopaslk KocnackH jkoHe 0,5 Mt 0,01 M [HaTpwii >a@raThl epiTiHAICiH KOCKaHIa
aKIIbII KOK TYC Maiaa 0omajpl.

Kypeax xanoeix (0,001%) apteik emec. 100 M cyOCTaHNIMSAHBI Cy MOHIIACHIHIA KYpFaraHIIa
oymnanapipas! xoHe 100-105°C Temmeparypaia KeNTipreH Ke3/e, OHbIH Maccachl | Mr-HaH acraybl THIC.

Muxkpobuonoeusnvix masanvikmel (2.6.12) aHpikTay yIriH 1 Ma cyOcTaHIMsAIA TipIILUTIKKE KaOUIeTTi
adpo06Thl MuKkpoar3anap 10?-1eH apThIK emMec OONybIHAa PYKCaT eTiie/li. AHBIKTay/Ibl KOPEKTIK opTa peTinge B
arap/pl Maiiiananbl, MeMOpaHaIIBIK CY3y S/IiCIMEH JKYpri3ei.

TazapTburFaH CyIbl MHKpPOAF3aiapiblH ©CyiHe >XoHE Ke3 KelreH 0acka KOHTaMHUHAIMsIIapFa KOl
OepMEHTIH mapTTapaa CaKTaiIbl XKOHE MaiJaaHa kL.

Ome mazapmolizan cyza Kazaxcran Pecny0Onukaceiabi MemiekeTTik DapMakonesHbIH TajlanTapbl
OOMbIHIIIA: HUTPATTApP, ATIOMHUHUIA, ayblp METAJAaphl JKoHE OAKTEPHSUIBIK SHAOTOKCHHAEP LICKTIK MOIIIep/e
Kibepimemi.

Cuinayaap. Humpammap 2+10°% -nan (0,2 maa) apTeik emec 6071ybl THIC.
Antomunuuiioi  KP M® (2.4.17) 6oiibiama 10 %-gan (10 mupal) apreik emec Gomysl kepek. Erep ote
Ta3apTHUIFaH Cy JUAIM3re apHAJFaH epiTIHAIep OHAIpICiHE apHaAJICa, aHBIKTAY bl KYPri3ei.
Ayoip memanoap KP M® (2.4.8, A-oxici, -2, 4776.) GoiiblHIIa ayblp MeTanaapsl aHbIKTaral keae 107 %-nan
(0,1 M) apThIK eMec GONYBI KEpEK.
baxmepusinoix snoomoxcundep (KP MO 1-1, 2.6.14. 1916.) 0,25 3b/Mi-neH keM.

OTe Ta3apTHUFAH CyIbl MUKPOAF3aJap/IblH 6CyiHe jKoHEe Ke3 KeNreH 0acka KOHTaMHHAIMsIIapra JKOJ
OepMEHTIH mapTTapa CaKTaiIbl XKoHE MaiJalaHa kL.

pH (2.2.3) 5.0-neu 7.0 —re pneitin. 100 mu cybcranmumsra 0,3 M Kanuil XJOPUAIHIH KaHBIKKAH
epiTiHAICiH Kocasl )koHe pH —BIH IOTEHIIMOMETPIIIK O Ii.

Huvexkuyusza apuanzan cyoa (Gamk-eHimae) Kasakcran PecmyOmmkachiHBIH —~ MeMIIEKETTIK
dapMakornesHbIH TajdanTapbl OOHBIHILIA HUTPATTAP, AIFOMUHHN, ayblp MeTajaap, 0akTepHabIK SHAOTOKCHHACP
HIEKTIK MeJlIep/e xidepine.

Coinayaap. Humpammap 210°% -nan (0,2 Mia) apThIK eMec G0ITybI THIC.
Anomunuutioi KP M® (2.4.17) 6oitsiama 10 %-1an (10 mupx?t) apTeik emec 6omysl kepek. Erep unbexiusra
apHaJIFaH Cy AMaNu3re apHaJFaH epiTiH/Iep OHipiciHe apHaJica, aHBIKTaY bl XKYpri3eni.
Ayoip memanoap KP M® (2.4.8, A-axici, T-2, 4776.) GoiiblHIIa ayblp MeTanaapabl anbIKTaral ke3zae 10° %-nan
(0,1 ma ) apThIK eMec GONYbI KEPEK.
Baxmepusnvix snoomoxcundep (KP M® 1-1, 2.6.14. 1916.) 0,25 Db/min-1eH keMm.

Huvekyusza apnanzan cmepunsdi cyoa Kazakcran PecmyOnukachiHblH —~ MeMIICKETTIK
®DapmaKoIessHBIH TaJanTapbl OOWBIHINA XIOPUATEP, HUTPATTAP, ATIOMUHIN, aMMOHHIA TY3/Iapbl, aybIp METaIap,
OaKTepHaNBIK YHIOTOKCHH/IED MIEKTIK MeJIIep e Xioepiieni.

Ceinaynap. Xiopuomep 5 *10°% -man (0,5 minl) apTeIK emMec GOIyHI THIC.

Humpammap 2+10°% -nan (0,2 M) apTIK eMec GOIyHI THIC.

Anomunuuiioi KP M® (2.4.17) 6oitsiama 107 %-1an (10 mapa?t) apTeik emec 6omysl kepek. Erep unbexiusra
apHaJIFaH Cy JManu3re apHajFaH epiTiH/Iep oHAIpiciHe apHalica, aHbIKTaY bl XKYPri3ei.

Ammonuii myzoapsr KP M® (2.4.1) 2210 % -nan (0,2 minl) apTeik emec 6051yBI THIC.

Ayoip memanoap KP M® (2.4.8, A-aici, T-2, 4776.) GoiiblHIna ayslp MeTangap/sl ansikraras kesae 10 %-nan
(0,1 ) apThIK eMec GONYbI KEpEK.

baxmepusnvix snoomoxcundep (KP MO 1-1, 2.6.14. 1916.) 0,25 3b/Mi-1eH keM.

CynbhaTrrap, TOTHIKCHI3IAHIBIPFBINI 3aTTap, KaJbIIMd >KOHE MAarHWid KiOepiIMEHTiH Kocmanap.
CoHbIMEH KaTap KbIIIKBUIABIFEIHA HEMece CUITUNTIHEe, CTEepWJIBAUIriHe CBIHAK OKyprizedi. MeHMIKTi
JEeKTPOTKITIIITITIHE Je chIHAK kypri3ineni. Kyprak xamasik (0,003 %) acnaysr THic.
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Hydrogenii peroxydum 3 per centum
Cyrek nepoxkcuni epitinmici (3%)
Hydrogenii peroxydum 30 per centum
Cytek nepoxcuai epitinaici (30%)
Magnesii peroxydum 25%

Maruuii nepoxcuai 25%
Hydroperitum- 'uaponepur

AabiHybl. CyTeK MEpOKCHAIH aly VIIH THAPOIEPUTTI cyna epireni. MarHuil HepOKCHIIH MUHEpaIIbI
KblKbUTIapaa epitkenae HoO; Ty3ineni:

MgO2+2HCIl—->H202+MgCl2

bapuii nepokcuiHe KYKIPT KbIIIKBUIBIMEH dpekeTTecTipy apKpuibl HoO; amyapr anram per 1818x. raiabim
TeHap yCbIHABL

BaO>+H>SOs—H>02+ BaSO4 l

Cyrex mnepokcunin meauiuaana 40-68% KYKIpT KBIIIKBUIBIHBIH epiTiHgiciMeH 5-8 ° C anexTponusney omici
OoiipIHIIa anaapl. DIEKTPOIHU3IALY YAEPICi KeJeci KecTeMeH XKYpedi:

H2S04 + H20 — H30* + HSO4-

Karon AHon,
2Hs0* + 2e- - 2H30 2HSO4 — 2e~ — 2HSO,
2H:0 - 2H,0 + HoT 2HSO4 —» H2S20s

DJIeKTpONM3/iH 6HIMI PeTiH/e TePOKCOIN KYKIPT KBIIIKBIIBI OOJBINT TaObUIAIbL.
Keneci catwichinza epitinaini Bakyymaa (S0TIIA) 70-75°C-Ka nelin KbI3AbIprania ol CyTeK MEPOKCHJIIHE
JKOHE KYKIPT KBIIIKBUIBIHA BIIBIPAIIBL.

HO__ _O
A\~ - ~A*s - )’S\\
$ O O
H(I_H . HO\ //O
Ho:"' O ¢ O HO (o]
-
L oo — — ML '
S>
HO O

by Tocin cyTek mepoKCHIiHIH CYHBITBUIFaaH epiTIHIepiH alyFa MyMKIHIILTIK Oepei.
Maruuii epoKCHIiH MarHuii OKCHJIiHE CyTeK MepOKCUIiH Kocy apkbLibl 7-8° C anapl. Marauii nepokcuuin
any ypnuici ke3inge 75% Marauid OKCHIiHIH KOCITAChIHa MAarHUH MepoKcual 25% keM 0oaMaysl KaxeT.
t
MgO + H202 — MgO:2+ H20

AnynsiH Tarsl 6ip Tocim Marauii okcuain orrexneH 500°C TOTBIKTEIPY apKbLIBI alaibl.

t

2MgO + 02 —2MgO2
MoueBHUHAHBIH HSKBUMOJICKYJANBIK CAaHBI MEH CYTeK IIePOKCHIIHEe JHMMOH KbBIIIKBUIBIHBIH epIiTiHIICIH
(KOHCEpBAaHT) KOCY apKbUIBI THIPONEPUT AanblHAaAsl. [ HAPOTEpPUT CyTeK NEepOKCHAIHIH COJBBATHl OOJIBII
TaObLIa IbI.

57



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6erriH 58 GeTi

KelleHi

= re—- — =

C=0 + H0, C=0 -H,0,

Ousukaablk Kacuertepi. Cymex nepoxcudi Tycci3, MeJIp, CYHBIKTBIK, JICIH KBIIIKBUIIBIK
peaKmusichl 0ap, KYWIiprim, OBIPBICTRIPFRII JoMi 6ap. CyMeH OapIibIK KaThIHACTA apaliacabl.
Maenuii nepoxcudi- ax KpUCTaJAbl YHTAK, Cyla ic Ky3iHIOEe epiMeiai, XJIopcyTek koHe Je 0acka MHHepal
KBIIIKBUIBIHIA SPH.
Tuoponepum- ax TYCTI KaTTBl 3aT Cyda epHIi. JTaHOJAA epuni, xmopodopmua ic Ky3iHae epimeiini.
I'uaponepurtiy Kypambiaaa 33-35% H20; 6onambl.

XuMHSIIBIK KacuerTepi.  Xumusuiblk Typrbyiad  HpOp onci3 Kplmikbul Oonbin Tadbuiansl. Cyiibl
epITiH/IiIepiHiH 97ICi3 KBIIKBULIBIK KacKeTi 6ap. KoncranTa aucconuanuscer 2,0%1072,
Ba(OH);, NaOH wmerangapeiabiH runpokcuaiMed HoO, opekeTtecyi KBINIKBUIIBIK KACHETTEPIH  HAKTBLIAI,
TY37ap TY3e/i:

H202 + Ba (OH)2 - 2H20 + BaO2
NaOH + H202 — NaHO: + H20

CyTek MepOoKCH/I TOTHIKTHIPFHIII JKOHE TOTBIKCHI3IaHIBIPFBINI KacueT kepcereni. On Ta3a KyHiHAE KoHE OHBIH
CyJIbl epiTIHALIEpl KOIIMIi TemmepaTypana TYpakThl. Erepne cyTek HMepoKCHIIHIH KOHIEHTPAILUSCHI KOFaphl
Ooica on ayplp MeTal TY3Aaphl, MapraHelm JWOKCHIi, CILITi  i37epi, TOTBIKTBIPFBIII  KOHE
TOTBIKCHI3IAHABIPFBIIITAD KOCIIACKIHBIH OOJIYHI 9CepiHeH, Keijie I1aH TO3aHHbBIH TYCYiHEH CYTEK MEepPOKCHAI Te3
BIIIBIPAY YPAICiHE YIIBIpaN KeTill )KapbLTyBl MYMKIH.

2H202— 2H20+02 +18?,55K21)K
TomulKcvl30anobipebiul Kacuemmepine KaparaHaa TOTBHIKTBIPFBIII KACHETTEPi OachiM:

H—O oxkucnarennunt H\
N —F O + O (oKHCJIHTE D)

HoO  mes

Tomwvikmoipzeiu Kacuemi. 1. CyTek IEpOKCHUIIHIH TOTBIKTBIPFBIN KaCHETIH HICHTH(GUKAIHSIAY )KOHE
CaHIBIK aHBIKTAy YIIiH KOMTaHansl. MaeHTHQUKaNMsIay YIIiH CYyTeK MEpOKCHIIHIH epITIHAICIHE CYHBITHUFaH
KYKIPT KBIIIKBUTBIH JKOHE Kaluid HOMUIiH, KeiiH XI0podopM Kocaabl. Byl KocmaHBI apamacThIpaibl, OOiHiI
MIBIKKaH oz X7I0podopM KabaThlH KYJITIH TYCKE OOSHIBL

2KJ + H2S0s + H 202 —3J> 9 K250+ 2 H 2 02

ByJ1 peaknus cyTex MEPOKCHIIH HOAOMETPHSIIBIK dIICIIEH CaH/IbIK aHBIKTAay1a KOJIaHBLIAIbL:
J2 + 2Na2S203 —2%aJ + NaxSs06

H>02 TOTBIKTBIPFBIN KacHeTiHe OaiIaHBICTHI KOK TYCKE OOSUIFaH XPOM KBIIIKBUIBIHBIH aCKbIH MEPOKCHUI
(totbiFbl) Ty3ineai. CyTek MepoKCHIIHIH epiTIHIICIHE KYKIPT KbIIIKBUIBIH KOHE AUATHI 3QUPIH  KOCHIM, KaJIUi

JMXPOMAThI EpPITIHICIH TaMIIbUIATA bl ApPajacThIPhIN JKOHE KOCIIaHbl TYHABIPFAaHHAH KeiliH 3(up KadaThl KOK
TYCKe Oostapl.

KoCr207 + HoSOs ————H3E07 + KaSO4
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(I? ('.'I) 0 O
HO—Cr—O—Cr—OH + H,0, ——= H,0 4+ HO— Cr—O O—Cr—OH
O O 0 O
Exi XpoMIBI KBIIITKBLT XPOM KBIIIKBUTBIHBIH ACKBIH MTEPOKCHII

H>0, keniTereH opraHUKaIbIK 3aTTap b (MIAMTap, TEKCTHIIBII TANIIBIKTAp KOHE T.0.) TOTHIKTBIPAIBL.

PbS + 4 H20- —BpS04+4 H0
Kapa aK

TomuiKCbI30aHOBIP2bIW Kacuemmepi

H-0 O
—> +2H| (]TOTLIKCLB}IaHyLI)
H -0 O

H>0; xy™mic okcuIiMeH apeKeTTecTiprenie 60c KyMic OOIIiHII MIbIFabl:
AQg20 + H202 > 2Ag + H20 HO2 T

KykipT KbIIIKBUIBIMEH KBIIIKBUIAAHFAH TIEPMAaHTaHAT KalWMHIIH epITiHAICiHE CYTeK MEepOKCHIIH
KOCKaH/1a, OJI TYCCI3ACHex.

2KMnOas + 5H202 + 3H2S04 2MnSQu—+K>504 + 5020 + 8 H20
Mn*” +5¢ — Maw 2
Ol-2 —©0» 5

By peakust cyTek MepoKCHIIH HACHTH(GUKAIMSIAY JKOHE TTIepMaHraHaTOMETPHSUIBIK 9IICTIEH CaHJIBIK
aHBIKTAy YIIiH KONIaHbUIaAbl (MHIMKATOPCHI3 JJIIC).
CyTek MmepoKcual IpenapaTTapblH KbI3FBUIT TYCKE OOSUIFaH MIBIHBI bIABICTA CAKTAM/IbI, IIBIHEI BIABIC CUITITIKKE
peaxiust Oepmeyi Kaxer.

blnpicrapasiy ay3sl mapadMHMEH THIFBIHAAIBI, CAJKBIH JKepAe CakTalybl KaxeT. Erepae bIIBICTHIH
ay3bl TOJBIK THIFBIHIANBI kKa0blIMaca, oHxa HoO2 TOTBIFY-TOTBIKCBI3IaHy PeakIUsIChIHA GalIaHbICTHI BIABIPAI
keteni. JKorapbl KOHIEHTPIII epPITIH/IIEP] )KaPbIIFBIII OOJIBI KEe .

CyTek MepoKCUIIHE TYPaKTaHIBIPFBIII peTiHae aHTU(EOpUH (AUCTAHWINA) KOcaabl. ANCTaHWIHATI
M® (X) 6acbuibIMbI OO#bIIIa MISHTU(QUKAIMSIAY YILIIH 830005y TY311y peakuusIchl OOMbIHIIA aHBIKTAN/IbL:

- - r

NHCOCH, NHyp

- HO HO
o oy jse)
— cL™ N=N
1 TONHOH
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KP M® OoiibiHIIA CyTEeK TEPOKCHUIIHE TYPaKTaHIBIPFBIII PETiHAE OPraHUKANIBIK CTaOHIH3aTOpiap
Kocazpl. OpraHukaiblK craduiuzaropnapasl KP M® OacbuibiMbl Oo¥ibIHIIA CyOCTaHIMSHBI XJIOPOGhOpM
GeuniktepimMeH cinkuai. bipikTipiireH Xa0podopMabIK 06l aaFaHIapAbl TOMEHT1 KbickiMaa 25°C —neH KoFapbl
eMec TeMreparypana OynaHpIpaabl. AJBIHFAH KaJIABIKTE 9KCHKaTopaa kenripeai. Kangsikreiy Maccacst 20 mr-
HaH (2r/11) acnaysl THic.

KatTbl mepoxcuatiH mpenaparTapslH KYPFaK, JKapblK TYCIEHTIH jKepJe cakTaiabl. MarHuii nepoKcumi
BUIFAIIIBIH 9cepineH ruaparrap tyseni: MgO, - H,O u MgO; - 2H,0.

MarHu#i nepoKCHIIHAeT] Mg+2 WOHBIH WICHTH(HKANMIIAY YIIiH MarHe3Wanasl KOCHAHBIH TY3UTyi
OOMBIHIIIA AHBIKTANIbL:

NH;OH
MgSO4 + Na,HPO4 + MgNHgPQ4 + 2NaS0O, +H,0
NH4CI

PeakiusHblH HOTIKECIHIEe MarHuii aMMoHui Koc docdareiabin MgNH4PO,4 ak kpucTangpl TYHOACH!
ty3ineni. Peakuusiubl pH (amMuakTel Oydepii epiTiHal) CLITiTI OpTackIHAa KYPri3y Kepek, ce0e0l KbIIIKbUIIbI
opTaga TyHOa Ty3inmeini, Oeitrapan opraga MgHPO4 amopd sl TyHOack Ty3inexi, an opransiH pH Moni 10 —
HaH KOFapbl OonraH sxarmaiima Mgs(POgs), TyHOachl Ty3inemi. AMMOHHI XJIOPUAI MarHUH THAPOKCHIIHIH,
KaJIbIMH TY3/1apbIHBIH TYHOaFra TyCyiHe KeAepri )Kacaipl )KoHe MarHHWiAl KaJbIUIIIH KaThICYbIH/Ia aHBIKTayFa
MYMKIHJIIK Oepeni. AMMOHHI XJIOPH/IIH apTHIK MOJIIepAe KocyFa 0onMaiapl, cedbedi OyiT Ke3ae cy1a epuTiH
[MgCls]", [MgCls] xeurenai noHAAPABIH TY31Tyi MYMKIH.

Tugponepur epiTiHgUIEpiHAETI MOYEBHMHAHBI HACHTU(HUKAISUIAY YIOIH KYJITiH TYCKe OOsyFaH
OMypeTTiH TY3UTy peakmusachl OOMBIHIIA aHBIKTAHABI. BUypeTTiH Ty3ily peakuuschl MOYEBHHAHBI, aMUAITEPIL,
UMHUATEPi, TONMUNENTAATEPAl, aKyBI3Abl aHBIKTAY YIIIH JKAIIBl peakIsIchl OONbIT TaOsuTagsl. bruyper Ty3imy
yiiH modyeBuHaHbl 150-160°C -ka neiiin a3gan KeI3AbIpaabl. AJIBIMEH U30LMAH KBIIIKBUIBI Ty3UIel, KeHiH o
MOYCBHUHAMEH OPEKETTECI OMypeT TY3ei:

i
H,N—C—NH, —> HN=C=0 + NH,

HN=C=0 + HN—C—NH,~ > HN—C—NH-C—NH,
0 0 o]

Cinrini opTaza MbIC TY3/1apbIMEH dpeKeTTecyl OOWbIHIIA OUYPET KYJITiH TYCTI ilIIHAPAIBIK KOCBUIBICTAP
TY3e/i:

0=C-NH-C=0 ____ O0=C-NH-C-OH (y* oy O0=C—NH—C-OK
I | l I Y R o AT

———
NH, NH, NH, NH aN
N,

Cul,

I'uaponepurreri cTabuin3aTtop (JIMMOH KBIIMIKBUIBI) — IIMTPAT HMOHBIH KaJIbIHA XJOPHIIHIH epiTiHgiCiMEeH
aHbIKTayFa 6onazpl. Ty3UIreH Kanblui HUTPAThIHBIH TYHOACH! XJIOPCYTEK KbIIIKBUIBIHIA EPUIL.
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CH;—COONa CH;—CO00
2HO—C—COONa + 3CaCl, —> | HO —T—coo Ca3+ + 6NaCl
CH;—COONa CH;—CO0
L 12

Ilutpar — MOHBIH BaHWJIMHHIH KOHIIGHTPJII KYKIPT KBIIKBUIBI €pITiHAICIMEH aHbIKTayra Oosaabpl. Cy
MOHIIIACHIHJA 5 MHH KbI3JIBIpFaHHAH KEHIH CyAbl KOCKaHna kackll Tycke Oosumazel. KPP M® 1.2, cyrek
MIepOKCHU/IiHE ChIHAYyJIap OepiireH.

Cemaynap. Cymex nepoxcudi epimindicinoe (3% xone 30%) opraHHKaJbIK CTa0MIN3aTOPIAp JKOHE
Kyprak Kanaplk KP M® Tanadsr OolibiHIIA OepiireH MEeKTiK MeJIepiHeH acnaysl THIC. KbIIIKbUIIBIFBIH TEKCEPY
yurie 10 mi cyOcranmusra 20 mi cy xoHe 0,25 MII METHIT KBI3BUTBI €pITIHIICIH Kocansr; epiTiHainig Tyci 0,05 -
MII kKeM emec xoHe 1,0- meH apTeik emec 0,1 M HaTpwii THOPOKCHUI epITIHAICIH KOCKaHIa 03repyl THiC.

Canaplk  anbIKTay. H>O2  TOTBIKCBI3TAHIBIPFBINI ~ KACHETIH  KOJIJaHa ~ OTBIPBII  Typa
MEPMAHTaHATOMETPISUIBIK ~ oficTieH  aHbIKTaimel. HoO»  TOTBIKTBIPFBIII  KACHETIH KOJNJAaHa  OTBHIPHII
HOJOMETpUsUIBIK, dficrieH aHbikTaiinel. HyO, caHmblk Kypambl 2,7-3,3% 0oy kepek. MarHuii nepOKCHAIHIH
JKOHE THIPOTICPUTTIH CAaHABIK KYpPaMbIH Typa [EPMaHTaHATOMETPHSUIBIK OJICIICH aHBIKTaWapl.  MarHuii
nepokcuainae MgO; .25% xone ruaponepurreri HoOz 35% 6oy kepek.

XHUMHASJIBIK KYPbUIBICBIHBIH (hapMaKoJOrHsUIBIK dcepiMeH GaiiiaHbIChI.

CyTex mepoKcHi aHTHUCENTHKAIBIK ASpUIK 3aT. Papmakonorusuiblk 3¢ddexrici H>02  TOTBIKTBIPFBIII
KAacHUETIMEH OaiaHbBICThI, PepMEHTTEPIIH — KaH KaTala3achl KATBICYBIMEH OTTEK OOl mbIFaasl. OpraHuKabIK
YINaJTapMeH OalTaHbICKA TYCE OTBIPHIN, TOTHIFY THIPOJIU3iHE VINBIPANAbl. ATOMAapibl OTTCK OPTaHUKAJIBIK
3aTTapAbl TOTHIKTBIPHIN, 3apapChI3NaHIBIPY KACHETIH KOpCeTedi JKOHE arapTaubl. AINBIK KapakaTThbl, Tepi
YCTiHJETI ipiHi 1Al YIIiH CHIPTKa KONIAaHBUIAABl. MarHuil mepoKCHAl MEIUIMHAJA AHTAUWATI JOPLTIK 3aT
pETiHIE JKOHE TACTPUTTIH THICpalUAiHAe KonmaHeutanpl. [mapomepurriH Oip Tabmetkace (1,5T) cytek
nepokcunainiy 15 M 3% epitiHziciae coiikec 60Ia b

TaburaTel OeHOpPraHUKANBIK OPITIK 3aTTap KypaMbIHA KIpETiH JJIEMEHTTEp - aF3a YIIiH KaKeTTi Makpo-
KOHE MUKPOIJIEMEHTTED.
TaOurarThl OCHOPraHUKAJIBIK JOPLTIK 3aTTap OapibIK Aopilik 3aTTapasiH 20% Kypaiasl.O3iHiH TaOUFaThiHA
Kapaii OelfopraHUKaIbIK JOPLTIK 3aTTap OPraHUKAJBIK JOPUIIK 3aTTapiaH epeKIeIeHe i, oap:
1) xxanbaiiapr; 2) KyaneHeni; 3) opTypii e3repicTepre YIbIpaiasl;
CBIPTKBI TYPiH, TyciH e3repreni (CuSO4*5H,0 — kek, KypaMbIHAAFbl KPUCTAABI CYBIH JKOFAITHII, TYCCI3ZCHE/];
ZnO - KpucTalbl TOPJIAPBIHBIH 63repyi 9cepiHeH KbI3AbIpFaH/Ia CapFasibl, CATKbIHAATKAHIA KaWTagaH aK TYCKe
aitHanap! xaHe T.0.)
BeitopranukanblK ASPUTIK 3aTTap MACHTH(GUKAIUACH (apMalleBTHKAIBIK Tajnay aiMarblHIa MKAKChl
3epTTENreH.
Tangay ke3iHae dMEKTPOTUTTEPIIH CYIBI epITIHAIIePIMEH KYMBIC JKacalaabl. Tamgay TOJBIK epiTiireH
3aTKa emec, 6enrini Oip KaTHOH HeMece aHMOHFa ’KacaIbIHAIbL.

Nartii nitris — HaTpuii HUTpHUTI

Aapinysl. Hatpuit HuTpuTiH 0acka fna aiblHy Tociui OoWbIHIIA OAaJKBITBUIFAH HATPUIl HUTPATHIH
KOPFacChbIHMEH TOTBIKCBI3JIaH/IbIPY apKbLIbI:

2NaNOs3 +2Pb—2Pb0O+ 2NaNO;

dusnkanbik Kacueri. NaNO; -Tycci3 Hemece caprbiil peHi Oap kpuctannap. Cyaa onait epuni (1:1,2),
epITIHALIEPI SJICIH cinTim peakius Ty3eni. CupTTe KUbIH epuli.

Nnentudukanusiiay. a) NaNOs3 MmpenapaTeliHAaFbl HATPUA WOHBIH aHBIKTAy YVIIiH aJJBIMCH
CyOCTaHLUSHBI Cy/ja epiTil, Kanuil KapOOHATHIHBIH KAaThICYbIH/IA ePITIHAIre KaJlui MMPOaHTUMOHATHI epITIHAICIH
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KOCBINT KailHaraHIIA KbI3AbIpaabl, MY3/bl CyJa CaJKbIHAATAJbl JKOHE KaKeT 0oJica, WIBIHBL TasKIIaMeH
CBHIHAYBIKTHIH IMIKI KaOBIpFaapblH BICKbUIAN/IBL; aK TYCTI THIFBI3 TYHOA TY311€/].

Na* + K[Sb(OH)s] — Na[Sb(OH)e] |+ K*

Peaxiusinbl OeliTapan HeMece QIICi3 Heri3i opTaaa xyprizeni. Herisri oprana sxaxcel eputin NasSbOs
opTamia Ty3 TY3i1e/i, KbIIIKbUI OpTaga MeTacypMe KbIKbUIBIHBIH -HSDO3; amopdTel TyHOACkH 66y apKbLIbl
peakTuB BIOBIpalabl. Peakmmsra KaxkeTTi pH — TBIH Ka)keTTi MOHI YIIiH Kanui kapOoHATHIH Kocansl. COHBIMEH
Kartap, Kajduid KapOOHATHI ChIHAJATHIH EPITiHAiNe Kaduid MHPOAHTHUMOHATHIMEH dpekerTeceTiH noHmapasy (Ca,
Mg) >KOKTBIFBIH JOJIEN/ICY YIIiH O KOCaIbI.

K2CO3+MgClo—MgCO3+2KCl

ATanraH peakuusSHBIH Ce3iMTaNIbIFbl a3 (mekrti cyipuity 1:2000), COHABIKTaH HaTpPUH TY3BIHBIH epiTiHIIIET]
KOHIIEHTPALUSICHI )KETKUIIKTI TYp/ie KOFaphl OOIyBI KaXKeT.

NaNO:z unentudukanusiay yiiH Kejaeci peakuusiiap xKyprizijaesni:

a) NaNO; ToTwIFy-TOTHIKCHI3AaHY KacueTi N*3 TOThIFy nopexeciHe GainaHBICTHI HATPHMI HUTPUTI
KMnQO4 epiTiHIICIH TOTHIKCHI3TAHIBIPAIEL.

2 KMn*’O4 + 5 NaN*30; + 3H,S04 K2SO4 +2Mm 50, + 5NaN**03 + H,0

By peaknusga NaNO; TOTBIKCHI3IaHIBIPFBIIT KACHET KOPCETEIN.
KI memece KBr xpmmkpuiabsik opraga NaNO» opekeTTecKeH e HaTpUi HUTPHUTI TOTHIKTBIPFHIII KAaCHETiH
KepceTel.

2NaNO; + 2KJ + 4CH3COOH 2NQ+ 2CH3$OONa +J2 + 2H,0 + 2CH;COOK

0) HaTpuii HUTPUT epiTiHaIepi AN(EHWIAMUHMEH KOHLEHTPI KYKIPT KBIIIKBUIBI KATBICBIHIA TYCTI
peakust Oepesii. AJFaliKpl caTbICHIHAA AN(EHWIAMIH IU(PEHWIOCH3UANHTE IEHiH KaWTHIMCBI3 TOTBIFA bl

[o]
2CsHs-NH- CeHs —EsPls-NH-CeHs- CeHa- NH- CeHs+2H*+2e

Coman  keiiH  mupeHWIOCH3WANHHIH ~ MOJIEKYJachl ~ HUTPUTTEPMEH, HUTpaTTapMmeH (Oacka
TOTBIKTBIPFBIIITAPMEH) TU(GEHIIAN(EHOXHHOHTUUMHHTE (KOK TYC) AEHIH KaUTHIMIIBI TOTBIFA/IBL.

CH;NH—CHCHNH—CH. —= CH—N— C —X C —N-—CH, +2H*+2e"

Kemn TypraH yakpITTa KOK TYC KOHBIPFa, KEHiH CapbiFa OTe]Ii.
B) KBIIIKBUIABIK OPTaa aHTHITMPUHMEH U3YMPYATHI-)KAChUI TYC Taiiia 00Iambl.

O =N CH

CH, B
o BV P Fo
N 3 NaNO,, N a

HCI

r) Hatpuii HUTpUTIHIH epiTIHIICIHE CYWBITBUIFAH KYKIPT KBIIIKBUIBIH KOCKAHIA KBI3BUI-KOHBIP TYCTI
a30T IMOKCU/IIHIH OyJsapbl OeltiHe .

2NaNO2+H>S0O4 NS> + NOT +Na23?4 +H20
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Canapik anbikTay. NaNO, HionomeTpus o/liciMeH aHbIKTalIbL:

1) NaNO; caHAplK aHBIKTAy OMiCi OHBIH TOTHIKCHI3IAHABIPFBIN KACHETiHE HETi3menmin  Kaiuit
NepMaHraHaThIMEH TOTBIKTBIpaAbl. Kanmii mnepMaHTaHAaTBIHBIH apThIK MeJIEepiH HOoJoMeTpHs oficiMeH
AHBIKTAMIbI.

5NaNO2 + 2KMnO4 + 3H2504 —5NaNO3+K2SO4+2MnS0O4+3H20
N*3 - 28 »N* 5
Mn*7 + 58 — Mn™% 2

2KMnOyapr. +10KJ+8H2504 —5J2+2MnSO4+6K2S04+8H20

J-28 —» Joz 5
Mn*7+58 -Mn*2 2 |

Jo+2NaS,03—2NaJ+Na2S406

NaNO: — creHokapmusi, MUTPEHIE KaH TaMbIpJIapblH  KEHEHTETIH 3aT peTiHIE KOJJaHbLIa/bI.
MertremoryioOnH Ty3ylll 3aTTapMeH ylIaHFaHAa aHTHAOT Oonbin TaObuIAbl. Tepi acteiHa 1% epitiHAici
EHTI31Ieml.

Bi*?, Zn*?, Hg*?, Hg*, Ag*, Cu* xochLIbicTaphlH MeAWIMHAAA OaKkTepusra Kapchl 3aTTap peTiHfe
Konanbuiaapl. KeOiHece ChIpTKa KOJNJaHBLIA b

BoIpBICTHIpFRII,  TiTipKEHOIpriny, Ky#miprim ocep kepcereni. Ockl KacHeTi aKybl3 3aTTapMeH
opeKeTTecim, anbOyMUHAT TY3yiHE HeEri3NenreH. AJNbOYMUHATTApBIH —CpITimTIriHe OaiIaHBICTBHI  JICI3
OBIPBICTHIPFBINI dcepleH KyHmiprim acepre aeitin kepcereni. Temip (II) mpemaparTapbl TeMipTaNIIBUIBIKTEI
aHeMUsl Ke31He KOJaHbUIa/IbI.

JKoraprsl ynbUIbIFbIHA OaIaHBICTHI OYJT MeTanJap/AbIH KOCBUIBICTAapHI iIIIKe KOJIIaHbIIIMAIBI.

Bismuthi subnitras, Bismuthum subnitricum —BucmyT Heri3aik HETpaTBHI
7Kaanbl XuMUSIBIK KacHeTTepi koHe naeHTUGNKanusIay

I peakumsa (kaJnpl) THOTEPI
Cyviabhuarepmer

Wnentndukarpsiiay yurd kongadsutaasl: CuS, BixSs, HgS, FeS, Ag.S-kapa tyHOanap, ZnS-ak TyHOa
ty3eni. Ocwl peakuustiap wmaeHtudukanmsuiay yumid skene Cu, Bi, Hg, Fe, Zn mnpemaparsiHmarbl aybip
MeTanjgap/ibl KOCIa peTiHAe aHbIKTay VINiH KonpaHbsuiaabl. Cynbhuuarep CInTUIIK KOHE CIITUTIK XKep
metanaapeiven (K*, Na*, Li*, Mg*2, NH*;) tyn6ara Tycmeiiai, conasikran anaeimen Cu, Bi, Hg, Fe, Zn
MOH/IapbIH CyJIb(uATepMeH TyHOaFa TYCipim, i CY3iHAIHI KeNTipin, KypFaK KaJAbIFbIHAH CUITUTIK )KOHE CLITLIIK
JKep MeTaJlapAbIH KOCTaJlapblH aHBIKTaH bl
1 I peakyua munmepi

Kpmukpurnapaa epyi (a30T, XJI0pCyTeK)

Bismuthi subnitras
BucmyT Heri3aik HUTpaThI

AnbiHybl. Bucmytteir Herisri uutpatsin BiONO; kocmiagad 60C METANABIK BUCMYTTHI KOHIICHTPIII
a30T KBIIIKBUIBIMEH TOTHIKTHIPY apKbUIbI aJIaIbl.

Bi+4HNOs— Bi(NOs); +2H.0 +NOT

BucmyT HUTpaTHI KaliHaraH cya epiMeUTIH BUCMYTTBIH HEri3ri HUTPAThl TY3bIH TY3€/i.

63




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6erriH 64 GeTi
KeIleHi
- _OH
ZBI(NO:,) + 3H.O —> O=Bi—0O—Bi + 5HNO
3 2 ~ NO 3
3

TynOanb! cymeH xyansbl, cy3eni sxone 30°C xenripei.

CyMeH CyHBITBUIFaH JXarjaiga THAPOIM3re VIUbIparn, op TYpii Ty3Aap Ty3il, KYpambl TYpakchi3
Oonanpl. TaburaTTarel BUCMYT KeHiHIE Ke3[eceTiH inmecne Kocmanapel Zn, Fe, Ca, As, Sh,Pb mpemapartapast
JacTaysl MYMKiH.

DOu3uKATIbIK KacueTi. AMOP(TH HeMece Maiiia KpICTAIDIIEI aK TYCTI YHTaK, nicci3. CyMeH IIbUTaHFaH
mpenapar KeK JIAKMYC KaFa3blH KbI3bUT Tycke e3repreni. Cyaa ic KysiHzme epiMeiini, coupTre ne epimeiini.
Kemksuigapaa (a30T, XI0pCyTeK) epuii.

HNnentupuxanusnay. IlpenapaTtsl Kpi3ablpraHga BHUCMYT TOTBIFBI CapbI-KBI3FBUIT TYCKE OOSIIBI
skoHe a30T (I'V) TOTBIFBIHBIH KBI3BUT — KOHBIP OyIIaphIH TY3eIi:

BiONOs — 2Bi20s; + 2NO:T + 021

Cinrini MeTannapAbH CyIb(GUATEPl KBIIIKBUIABIK OpPTajJa BUCMYTTBHIH TY3IapbIHBIH epiTiHAiIepiMeH
BUCMYT CyJb(UAIHIH, Kapa-KOHBIP —TYHOACHIH TY3€/i:

Bi(NOs)s + K28 +HCI - BizSad + 3KNO 3 +KCI +H20

CaHgplKk aHBIKTAay. KOMIUIEKCOHOMETPUSIIBIK OJICIMEH aHBIKTaWabl. KCHICHON KBI3BUT — Capbl
WHIAKATOPJIBIK KOCIACHIH Kocaabl xoHe 0,1 M nuHaTpuil 3eTaThIMEH TUTPICHTI
_OH
O=Bi—O—Bi__  + 5HNO;——> 2Bi(NO,), + 3H,0
NO,

4 1mocTpaumanbik MaTepuail:
- KecTelep;
- mpe3eHTtanus Microsoft Power Point.
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o

6.bakbuiay cypakrapsl (Feedback kepi 0aiinanbichb)

CyrTeri acKbIH TOTBIFbI )KOHE OHBIH KOCBUIBICTAPBIHBIH METUIIMHAIaFbl MAHBI3bIH aTaHbI3

TazapTburFan cy/a iOepiJIeTiH jkoHe Ki0epIIMEHTIH KocraapAbl aTaHbI3

TazapTeUTFaH Cy MEH IIAHIITyFa apHAJFaH CYABI PapMaKOIesUTBIK TajlIay epeKIIeTiKTepi

TazapTeUTFaH KOCHAIAP/IBIH TYCY KO3/ICPiH aTaHbBI3

[anmryFa apHaiFaH Cy/1aFbl MUPOTEH/Ii 3aTTap/Ibl Kajall aHbIKTaH Ib1?

TazapTeUTFaH cyna TOTHIKCHI3IAHABIPFHINI 3aTTapAbIH Maiina 0oy cebenTepi

CyTeri acKblH TOTBIFBI MPEMAPaThIHBIH TYPAKCHI3IbIFBIH KOPCETETIH KACHUETI, OHBIH BIIbIPAYbIHA dCEP

eteTiH dakTopiap

8. Cyreri ackplH TOTBHIFBI EPITIHIICIH AadblHIAYAA KOJAAHBUIATHIH TYPAKTaHIBIPFBIII, OHBI KaHJAM
PeaKLUsIHBIH KOMETIMEH aHbIKTayFa 00J1aIbl?

9. Cyreri acKbIH TOTBIFBIHBIH 631 €KCH/IITIH aHBIKTAUTHIH O31HIK PEaKI[USIHBI aTaHbI3

10. Cyreri acKkblH TOTHIFBIHBIH TOTBIFY-TOTBIKCBI3[JAHy KACHETIH JIQNICNACHTIH peakuus TeHIeYyiH
KOpCeTiHi3

11. Cyreri acKbIH TOTHIFBIHBIH KaTTHI TIpENapaTTapbIHBIH OHBIH CPITIHIICIHEH KaHAal epeKnieniri 6ap?

12. J1.M1.MenneneeB NepHOATHIK KYHECiHIH V TOI 2JIEMEHTTEPIHIH TYBIHABUIAPEI METUIIMHAIAFBI MAHBI3EIH
aTaHpI3

13. J1.M1.MenneneeB NepHOATHIK JXKYHeciHIH V TOM 3IIEMEHTTEpiHIH TYBIHABUIAPHIHBIH JKiOEpLIETIiH >KoHE
KiOepiIMeHTiH Kocaaapabl aTaHbI3

14. 1.M1.MenneneeB NepHOATHIK KyieciHiH V TOm 31€MEHTTEpiHiH TYBIHABIIAPBIHBIH (hapMaKOMIEsIIBIK
Tangay epeKuesikTepi

15. JI.MW.MenneneeB NEpHOATHIK >KYHeciHIH V TON 3IEeMEHTTEpiHIH TYBIHIBUIAPBIHBIH 631 EeKeHIITiH

AHBIKTAUTBIH ©31H/IK PEaKLUSIHbI aTaHbI3

Nk wppE
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Ne7 lopic
1.Takpipbiobl: [I.U.MeHnesieeB mepuoaThIK kyliecinin 1V-111 Tonrapsl 21eMeHTTePiHIH TYBIHABLIAPBI
2.Makcatbl: binim anymemapra JI.11.MenneneeB nepuoarsik sxyitecinig [V-111, I-II Tomrapsr snemMenTTepiHiH

TYBIHJBUIAPHI JIOPLTIK IpernapaTTapblHa ajblHy, CaKTally jKOHe KOJJaHy caThlIapblHIa HOPMAaTHBTI KyXKarTap,
JIOpUTIK  3aTTap camachlH perjaMeHTTeWTIH MeMJIeKeTTIK NPHHIMITEp MEH epexenep TanaOblHa cait
(hapManeBTHKAIBIK TAIIAY XKacayIabl YHpeTy

3.09pic Te3ucrepi
Kocnap:
- xipicme, IV-1ll Tom aneMeHTTEpiHIH AOPINIK 3aTTAPBIHBIH KAl KACHETTep1
- aTajFaH TON IpenapaTrTapblHbIH CaHBIK MOJIIIEPiH aHBIKTAYAbIH XKaIIbl 9/IiCTEpi
- (dapMakonesuIbIK mpenapaTrTapsl, ((U3NKAIBIK )KOHE XUMHSIBIK KACHETiHE OalIaHBICThI MEIMIIUHAIAFbI
MaHBI3bI
- HaTpui TUAPOKapOOHATHI, TUTHH KapOOHATHI, AJUTFOMUHHNA (ocdaThl MpenapaTTapbHbIH TalJaybl
- I-1II Tom aeMeHTTepiHIH ASPUTIK 3aTTAPBIHBIH JKAJITBl KACHETTEpl
- aTajFaH TON IpenapaTTapblHbIH CaHBIK MOJIIIEPiH aHbIKTAYAbIH JKAaJIIbI 9/1icTepi
- (papMaKoONesUTBIK MpenapaTTapsl, GH3UKAIBIK XKOHE XUMUIIBIK KacHeTiHe OailiIaHBICTBl MeIHIIMHAIAFbI
MaHBI3BI
- KaubUWH XJOpWIi, KaJbLUUW CyJib(aThl, MarHHA TOTBIFBL, MarHWi Cynb(harsl, PEeHTTEHTe Tycipyre
apHayFaH Oapuii cynb(haTsl IpemapaTTapbIHbIH TAIIaYbl

JA.N.MeHnesieeB NepuOATHIK KyleciHiH |V TonTaphl 31eMeHTTePiHiH TYbIHABLIAPDI

Nartii hydrogenocarbonas— Hatpwuii ruapoxap6oHaThI
Lithii carbonas — JIutuii kap6oHaTbI

AJIBIHYBI. 1801x. Posze rambiMbl HaTpuii rHIpokapOOHAThHIH amThl. 1863%. benbrusHeH
numkenepi CoipBe ac CONACHIHBIH aMMHAKTI TOCUIMEH THIMII aiblHy JKOJIBIH ycbiHFaH. Kasipri yakpITTa
MeIUIMHAa KOMip KBIIIKBUIBIHBIH KA, HATPUH JKOHE JIMTHH Ty3/1apbl KOJJaHbUa 6. KeMip KbIIIKBUIBIHBIH
eKi Herizmi: opTa (kapOoHaTTap) *oHE KHIIIKBUIAB (TMApoKapOOHaTTap) Ty3dapsl Tysineni. KapOoHarTapasl
JKOHE THAPOKAapOOHATTAPIBI AMMHUAKTHI-XJIOPUATI TOCIIMEH allafbl.

Omn ymiH KocragaH Ta3apTeUIFaH HaTpuid xjopunine NHsz-mieH ocep erim, 6apOoTaxabl KOJOHHAIapaa
KapOOHM3aIMsITal IbL:

NaCl + NHz + CO2 + H.0 — NafiCO3+NH4 Cl

I'mapokapOoHaTTapAbl KYHIIpin KbI3ABIPY apKbUIbl KapOOHATTap ajiajibl.

Kewmiprektin anokcunin (IV) nuTril ruapoKcHAiHIH epiTiHaiciHeH oTKi3y apkbuibl Li2COs3 anbiHagb!:
LiOH+CO2— Li2CO3+H20

DOu3uKaIbIK KacHeTTepi. NaHCOs — ak TycTi KpHCTANIBIK YHTAK, cyna epuni, 96 % cnupre ic
KysiHnme epimeiini. Kyprak cyOcTaHIMSACHIH HeMmece OHBIH EpITIHMICIH KbI3AbIpFaHna OipTiHOem HaTpuit
KapOOHATHIHA ayBICAIbI.

Li,COs-ak sxenin yurtak. Cyma a3 epuii, cmuprre ic xy3iHme epimeiimi. Cymbl epiTiHminepiHiH
peakuusichl currini (20% cynbl epitinai ymid pH 9,0).

66




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6errin 67 GeTi
KelleHi

Hnentudukanusiay. a) NaHCOs npenaparblHIaFbl HAaTPU HMOHBIH aHBIKTAay YIIIH allJbIMEH
CyOCTaHIMSHBI Cy/ja epiTil, Kanuii KapOOHATHIHBIH KaTHICYbIH/IA €PITIHAIre Kalui MMPOaHTUMOHATHI ePITIHIICIH
KOCBIIT KaifHaraHIIA KbI3AbIpaabl, MY3/bl CyJa CaJKbIHAATAIbl JKOHE KaKeT O0oJica, MIBIHBI TasKIIaMeH
CBIHAYBIKTHIH 11K KaOBIpFaapblH BICKBUIAN/BL; aK TYCTI THIFBI3 TYHOA TY311€].

Na* + K[Sb(OH)s] — Na[Sb(OH)e] |+ K*

PeakuustHel GefiTapan HeMece dJci3 HeTi3mi opTana xyprizemi. Herisri oprama sxakce eputin NasSbOs oprarra
TY3 Ty3ille/Ti, KBIIKBUT opTama MetacypMe KbImKbUTBIHBIH -HShO3 amopd Tl TyHOACHH 66y apKbLUIBI PeakTHB
BIIBIpaiIpl. Peakmmsra KaxxeTTi pH — TBIH KaXeTTi MoHI YIIiH Kanuid KapOoHaTeH Kocansl. COHBIMEH Katap,
Kaiuil KapOOHATHl ChIHANATHIH €pITiHAIAe Kalui MUPOaHTHMMOHATHIMEH opekerTeceTiH MoHaapabiH (Ca, Mg)
JKOKTBIFBIH JQJICIICY YIIIH A€ KOCAIbL.

K2CO3+MgClo—MgCOs+2KCl

ATanraH peakuUsSHbBIH Ce3iMTaNIbIFbl a3 (mekrti cyipuity 1:2000), COHABIKTaH HaTpPUH TY3BIHBIH €pIiTiHIIIETI
KOHIICHTPAIMACHI JKETKUTIKTI TYpAE KOFaphl O0ITyHI KaXKeT.

Li2COs — upentudukanusiiay. Li* HOHBI — KaTbIH/BI KAPMUH/II KBI3bLT TYCKE OOSIHIbI.
Jlutnii KapOOHATHIHIAFEl KapOOHAT - MOHBIH AHBIKTAY YIIIH CYMBITBUIFAH XJIOPCYTEK KBIIIKBUIBIH Kocaabl. OChI
Ke3J1e KeMip KBIIIKBUT T'a3bl OOIiHIM IIBIFa b

Li2COs+2HCL—2LiCL+H.0+CO> J
Jlutuit TY3mapelH aHBIKTAy VINIH HAaTpUH THIPOKCHALI KaTbIChiHAA ruapodocdar auHATpHN
epITIH/IEpiH KOChIN KailHATKaHHAH KeiiH aK TyHOa Ty3ineni:

2LiCl+Na:HPO++NaOH—>2Li:HPO4 + 2NaC|l

Jlutuit Ty3napeIHBIH CYyNBl epiTiHIIepiHe (QTOpUATEpAl KOCKaHga cyna a3 epuTiH (TOpui JHUTHi
TyHOara Tyceni.

Li+F— LiF #

Cinrinik opraja JUTHA HOHIAPBl 8-OKCHMXHMHOJIHMH EpITIHAICIMEH KOK-)KachbUl TYCTI (uIyopecueHIus
OepeTiH KOCBUIBIC TY3€Ii.

Ceinaynap. Kaszakcran PecmyOnmkaceiapi MemiekerTik PapMakonesHbIH TajanTapbl OOWBIHINIA
IpenaparTapAblH MOJIIPIIriH KOHE TYCTINIriH aHBIKTAH/IBL. Hampuii 2udpoxkapbonameinda XJIopuITED,
cyibdaTrap, aMMOHMH TY3/1aphl, KYIIOH, KaJbLUH, TeMip, ayblp MeTalgap LIEKTIK MeJIepinae xidepinerin
Kocmasnap 0ousI TaObIIaIBI XKOHE KOCTIaap ChIHAKTaH oTyi THic. KapOoHnaTtTap KOCIIaCBIH  aHBIKTaraH
Ke3Jlle HaTpuil TuapokapOoHar epitiaaiciHig pH 8,6 - nan acmays! Tuic.

Na2COs3 mxone NaHCO3 6ip-6ipinen alibIpMalIbLIBIKTAPbI:

a) KP M® ooiteiama Na;COsz epiTiHaici Mmaruuii Cysab(aThlHBIH KaHBIKKAH CPITIHAICIMEH HETi3IiK
MarHui KapOOHATHIHBIH aK TYHOACKI TY3LIe/Ii:

4Na2CO3 + 4MgSO4 + 4H20 —3MgCO3*Mg(OH)z+ 3H20 + 4Na;SO4 41002

By peaknusabl kapOoHATTap O6IMe TeMIepaTypachiHaa Oepei.
T'uapoxapOoHAT-HOHBIH KallHATKAH/Ia KapOOHAT-HOHFa OTE/I.

NaHCO3;—>Na.CO3 + CO2 +H.0
KapGonaTrapsl koHE TIMIAPOKapOOHATTAPIBI MHUHEPAIBl KBIIKBEUIAAPMEH BIIBIPATY PEAKIUACHI OJapIbIH
UIEHTU(GUKAMAIAYBIHIA KOHE CAHIBIK aHBIKTAYbIH/Ia KOJIAHbBLIAIbL:

Na.CO3+2HCI>CO: +2NTC|+H20

NaHCOs+HCI—>CO:; +Na?I+H20

67




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6erriH 68 GeTi
KelleHi

JopixaHa >xaraailblHIa HATPUK THAPOKAPOOHATHIH HATPHH KapOOHATHIHAH a)KbIPATy PEaKLMUSICHIH OLTY
KaxeT. O VIIH ONapAbIH TY3Ibl epiTiHAuIepiHe (eHonpTamenH MHAUKATOphH Kocaabl. Ockl ke3me 0,1M
HaTpuil KapOOHATTHIH €PITiHAICI KBI3bUT TyCKe OOsUTafbl, HATPUH TMAPOKAapOOHATTHIH €PITiHAICI TYCCi3 Hemece
QIICIH KBI3FBUIT TYCKE OOsITa IbI.

6) KP M® (-1, 113 6) OolipiHIIa KapOOHATTAp JKOHE THAPOKApPOOHATTAP bl aHBIKTAY YIIIH CHIHAJIATHIH
CyOCTaHIMSIHBI CHIHAYBIKKA CAJIBIII CyMEH CYCHEH3HUSUIAIl, CYHBITBIIFaH CipKe KBIIIKBUIBIH Kocaabl. ChIHAYBIKTHI
OipIeH Tik OYpPHITIIEH €Ki peT WITeH IIBIHEI TYTIKIIENTi bICTIaTaHFaH THIFBIHMEH Ka0apl; TYCCi3 )KoHe micci3 ra3
KONIpIIKTepiHiH KbI3y OemiHreHi Oaiikamansl. ChIHAYBIKTHI abaiiman KeI3AbIpaabl JKOHE OediHreH ra3anl Oapuit
TUAPOKCHUII €PITIHIICI apKBIIBI 6TKi3el; XJIOPCYTEeK KBIIIKBUTBIHBIH apTHIK MOJIIEPiH KOCKaH/Ia epUTIH aK TYHOa
Ty3ineni.

COsZ+2H*>CO; +H2CT_I
Ba(OH),+CO,— BaCOs |+ H20
BaCOs |+ HCl— BaCl + CO2 +H:0

Cangplk  anbikTay. NaHCO; mnpemapartapbIHBIH CaHIBIK ~MOJIIEpiH OeiiTapanray omiciMeH
aHBIKTaNIbI.

1) NaHCOs3 xmopcyTek KbIIIKbLIIBIMEH THTPIICH I, HHAUKATOp — MeThI Kbi3rsutT. M aukatop pH 3,0-
4,4 neiiiH KpI3BUI TYCTECH Capbl TYCKE JEUIH e3repei.

NaHCO3z+HCl — NaCl+CO.1+H20

2) Li,CO3 — CO; kyrteuny ymiin HCl kaiiHatamsl KoHE KBIIKBUIIBIH apThIK MONIIEPIH HaTpuit
TUAPOKCUIIMEH THTPIIEHII, HHANKATOP — METIJI KBI3FBUIT (KEpi TUTPIIEY ).

Li,CO3+HCI — 2LiCI+CO21+H20
HClypr.+ NaOH — NaCl+H,0

XHUMHSJIBIK KYPbLIbICEI MeH () apMaKoJOTHsIIBIK dcePi apachbIHAAFbI 03apa Oail1aHbIChI

NaHCOs — ackaszaH ceJiHiH KBIIIKBUIIBIFEI JKOFaphUIaFaHIa aHTAUATI 3aT PETIHAC KOJIAHBLUIAJIbL.
bipak OeliTapanTay Ke3iHA€ KBIIIKBULABIH apThIK MeiepiHin ocepinen CO; OemiHeli, 071 acKa3aHHBIH Kijerei
KaOaTBIHBIH PELEeNTOPIapbiH TITIPKEHIIPII, CeKPELUSAHBIH eKIHIIUTIK OOJiHyiH TyIbIpaibl.

NaHCOs + HCI ___§05 1 + NaCl + Hz20

CoHIBIKTaH OCHI KaHaMa dcepi 0acy yIIiH OypKeyil aacopOIMsIBIK 3aTTapMEH Oipre KONJaHbUIAIb.
Imrke yHTaK TYpiHIE, MUHEPAJIBI Cy OHE KaKbIPBIK TYCIprim 3at perinae Kongansiiansl. 0,5-2% epitinainepi
IAI0Fa, WHTAJSIMSAFa, KO3MIH Kilereil KaObIKIIACKIH JKyyFa JKOHE J>KOFapFbl THIHBIC JKOJapbIHA KBIIIKbLT
TYCKEHJIE JKYyFa KOJIaHbLIAIbI.

Li2CO3 — aHTHMaHHMaKaldbIbl oCep KOPCETETIH MOpiiK 3ar. Ocep CTyMiH apHalbl OUOXUMHSIIBIK
MexaHu3Mi Oenrici3. Li HelipoHnarsl Na TpaHCIOPTBHIH ©3TepTill, KaTeXOJaMUHHIH jXacylla iIIuIiK KypaMmblHa
acep eTe OTBIPBII, KBl TeXKEYl TYAbIpMai ICUXUKaHBI PETTEH .

byiipek, ®ypek-KaH TaMblpiapsl, KalKaHa 0e3 AUCOYHKIMACH! KOHE KYKTUTK Ke3iHAe KONIaHyFa
Gonmaii sl

.. MenaeseeB nepuoaThIK Kyiiecinin |11 Tonrapsi 3jieMeHTTepiHiH TyBIHABLIAPHI

Borax — HaTpmuii TeTpadoparbl
Acidum boricum — Bop KbIIIKbLIbI

Aunpiaysl. Taburatta NayB4O7:10H,0 Ttunkan (TeTpabop KBIMKBUIBIHBIH Na Ty3bl) MUHEPANbI TYPIHIE
Ke3JeceIi.
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Bypausr Gopokambiurtepaen CaB4O; Hemece 6op kpimkbuibiHa H3BO3, Na;COsz epiTiHIiCiH KOCHIT
KBI3BIPY apKbLIbI ajajibl:

CaB407 + Na,COs —GaCO;  + NajBsO;
4H3BO3 + Na:COs —Na;B,0;7+CO,Y + 6HzOT

KublpiisiktanraH Ke3zie o3iHe cyapiH 10 MOJeKyIacklH KOCHIN alajbl.
Bop KBIIKBUIBIH any YmIiH OypaHbl HeMece OOpOKaJIbIUTTI XJIOPCYTEK KBIIIKBUIBIHBIH BICTHIK €PITiHIICIMEH
BIIBIPATY apKbUIBI aTaIbl.

Na,B407«10H,0+2HCIl—-4H3BOs+2NaCl+5H,0

CaB40O7+4H,0+2HCI+H,0—4H3B0O3+CaCl,

OusukaidblK Kacaerrepi. Na,BsO7-10H,0 — ak TycTi kpucTanabl yHTaK. Ayama KPUCTAIIBIK CYbIH
skorantaapl. Cyna epui, KalfHaIl TYpFaH cyla eTe OHail epuai, TTUIePHH/ES OHAKl eprli.

HsBO;3; - kpucTanablk YHTaK HeMece aK TYCTI MeJIIip KpHCTalgap HEMece TYCCi3, JKaJITBIPaK,
OapmakraraHga MaiabUIBIFBI OUTiHETIH uacTuHKanap. Cyxaa, 96% cnupTe epuli, KailHaN TYpFaH Cyla JKoHe
riunepunne (85%) oHail epui.

HNnentndukanusiaay. HsBOs - unentudukanmsnay ymin (KP M® 1.2, 133 Ger) cyOcTaHIMSHBI
abaliyan KpI3/1bIpa OTHIPBII METAHOJA €PITil KYKIPT KBIMIKBUIBIH KOCaAbl JKoHE epITiHAiHI JKaraibl, KaJbIH
JKaChJI XKMETriMeH OOITybI THIC.

a) Bop KBIIKBUTBIHBIH KOCBUIBICTAPBIH 3TAHON KATBICHIHAA OOpHOATHI 3(UpiHIH TY3inyi OOMBIHIIA
uaeHTnuKanusaiasl. OChl TY3UITeH KOCTIaHBl J)KaKKaH Ke37Ie JKaJIbIHbI )KaChLT TYCIIEH JKaHAbl.

BZOH + HO-CH, —> B\—002H5 +3H,0
OH  HO-CM, OC_H,

0) KYIITi KBIIIKBIIIAPABIH 9CepiHeH OelTapanTanaisl :
Na:B4O7 + 2HCI +5H.0  —4+H¥B03 + 2NaCl

Byn peakius Hatpuii TeTpabopaThIH HICHTH(OUKALMSIAY ChIHAFBIHA JallbIHIAy Ke3iHle IKOHE CaHIBIK aHBIKTAy
YIIIiH KOJAaHbLIA b,

Cotnaynap. Hampuii mempabopamoinoazel KapOOHaTTap MEH THAPOKapOOHATTAPABI aHBIKTaFaH Ke3e
epITIHJIre XJOPCYTeK KBIIKBUIBIH KOCKaHJa ra3 KemipuIikTepiHiH OeuniHyi Oalikaimayel Tuic.  Harpuit
TeTpaboparsiHia CynbhaTrTap, aMMOHHWH Ty3/apbl, KYIIOH, KalblMi, ayblp MeTajjiap LIEKTIK MeJepiHe
xi0epineTiH Kocnaiap 00JbIN TaOblIa bl )KoHE KOCTaldap ChIHAKTaH Tyl THiC.

bop xouuxvinvinely pH —b1 3,8-4,8 Gomysl kepek. Cyibdarrap, ayslp Merangap (A omici) IIEKTIK
MeJIIepiH/e KiOepiIeTiH Kocmaiap OO TaOhUIA B! )KOHE KOCTIanap ChIHAKTaH OTyi THic. Bop KBIIIKBUIHIHBIH
CnMpTTE epirimTirin anbikraiinel: 1,0 cydcranmmsusl 10 M kaitHan Typran 96 % crupTre epiteni. AJbIHFaH
epITIHAIHIH onanecteHIuAch canblcTeipy epiTingici I (KP M® 2.2.1) onanecneHIMsAChHAH acnaybl THIC K9HE
tyceiz (2.2.2, I amic) Gomysl THic. bop KBIIKBUIIBIHAA OpPTaHUKAIBIK 3aTTapAbl JKiOEpiIMEHTIH Kocmma OOoJbIT
TabbuTanpl. OpraHUKaNBIK 3aTTapAbl aHBIKTAY YIIiH: CyOCTaHIIMS CONIFBIH KBI3BUI TYCKE AEWiH KyHmipreHzae
KapaiMaybl THIC.

Canabik anbikTay. NaoBsO7 - 10H,O mpenapaTTapblHBIH CaHIbIK MOJILEpiH OedTapanTay oiciMeH
AHBIKTAWIbI.

Na;B407 - 10H20 xnopcyTek KbIIKbUIBIMEH TUTPIICH 11, MHANKATOP - METHII KbI3FBUIT.

Na;B4O7 - 10H,0 + 2HCI — 2NaCl + 4H3BO3+5H,0
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CaHabIK aHBIKTay. bop KBILKBUIBIH CUITIMEH Typa THTpPJETeHIEe HAaTpui MeTabopaThl Ty3inesi.
Harpuii meTaboparsl CyJbl €piTiHAICIH/IE TE3 BIABIPANIBI.

H3BO3+ NaOH — NaBO,+2H,0
NaBO,+2H,0— H3;BOs+ NaOH

Tunponu3niy, HOTWKECIHAC CUITUTIK peakius SKBUBAJICHTTIK HYKTere MAEWiH OacTaibill KeTei.
CoHnpIKTaH 00p KBIIKBUIBIHBIH TJIAIEPUHMEH KYIITI OipHETi3OiK AWTIAINEpHHOOp KBIMIKBUTBI TY3€TiH
KaOUIeTTUTIrIH CaHIBIK aHBIKTay#a KonmaHanel. KeliH cinTiMeH Tutpreiimi. WHgukaTop peTiHAe
(heHondTanenH KOITAHAIBL.

CH;OH HO—CH, CHyOH HO—CH,)
+ NaOH Nl [
H'|CH-0-B-0—CH| ———— Na'|cH-0-B—0—CH

I / \\ I - 20 I / ‘\ i

CH; O O—CH, CH;0 O—CH,

XUMHSUIBIK KYPBLIbICHI MeH () apMaKoJIOTHSUIBIK dcepi apachIHIAFbI 03apa fail1aHbICHI

Na:B4O7 - 10H20 sxone H3BO3z 1-4% epiTiHinepi aHTHCENTHUKANBIK 3aT PETiHIE KOJIAHBLIAJIBI.
NazB4sO7 - 10H20 — wubiH 20% TiMIepHHICTI epiTiHIicI aybl3 KybICHl ybUIFaHda (CTOMATOJIOTHSIA)
KOJIJaHEUTa Ib].

AJTIOMHHHT IpeniapaTTapsl

Aluminium — nepuoarsr xyieneri II1I ronTeiH 31emenTri. TaburarTa TapanysiHa 6aitnansicts! (O, H, Si keiiinri)
YIIIHIN OPBIHIA TYP, JKEP KBIPTHICHIHBIH 7,45% amroMOoCHIUKAT TYpiHAC Ke3aecemi. Epirimn Ty3map HOpybI3
3aTrTapMeH Oipre ajapOyMHHATTap TY3€Al, OChIFaH OaiJIaHBICTBI OJAPJBIH OBIPBHICTHIPFBINI, KYWIIPTIII KoHE
Gaxrepuimarik ocepi Gomanel. Al kem memmepseri 103ackl yibl, 3PUTPOLMTTED TEMOJM3TE YINBIPANIBL.
MemunuHana (Aluminii hydroxydum) amomMuHuiIIH KOMOMHUPIICHTEH NpenapaTTapbl KOJIgaHaasl: Anmazens,
Maanoke, Anomae. Tepan —kypampiHga amroMuanid QocdaTsr O6ap ak TycTi cycneHsus. [actpuT, ackazaH
JKapachIHJA, JUCETICHNA JKOHE T.0. KOJIJaHbLIAIbI

Aluminii hydroxydum

AJIIOMUHUTA THAPOKCHI
AJNBIHYBI. AIOMUHUN THIPOKCHIIH )KaHaMa JKOJIMEH CLITUIepMeH acep eTinm A
Al3+30H —>AI(OH)s

I*® Ty3/apbIHan anaabr:

dOu3ukajablK KacuerTepi. [Ipenapar ak, 6opmbuinak, aMop(dThl YHTAK, Cy/a ic Ky3iHIe epiMeiini, cyaa
epiTKeH e Tejb Nakaa 60J1a/ibl, KbI3ABIPFaH/1a KBIIIKBII MEH CUITIE epuzi.
Naentudpukanusiay. Temenae KopceTIreH peakuusulapMeH aHbIKTaIbI:
1. KobanbT HHUTpaTHI epiTiHAiciHe Majbll, KyWaipenai, OChl Xarnaiiia kex Tyc (TeHaph Keri) maiina
Gosazbl:
Al(OH)3Al,05+Co(NO3).—Co(AlO2)+NO T+0 T
TEHapb Keri
2. CinTiHiH apTHIK MOJIIICPIH/E epill, ATFOMUHAT HATPUH Ty3iIemdi:
Al(OH)3+3NaOH—AI(ONa)3+3H:20
3. AutoMuHu# cynbGual Ty3inemi:

2A13+3(NH2)2S—>ALS3+3NH,*

Al;Ss+6H20—2AI(OH)zd+3H.ST
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Ceinayaap. Cl-, SO, Fe*3, MHs*, ayoip memann mysw, As™ xocnanaphl canbIcThIPy €piTiHAiCIiHIH
IIEriHeH acraybl KaxeT. KapOoHaTTapablH KOCTIadapbliH aHBIKTaHIbL.

CanasbIK aHbIKTay. MOHIBIK XpoMaTorpadusMeH jkoHe TPaBUMETPHUSUIIBIK 1iCIIEH aHBIKTaJIbI.

Amromuanii tuapokeuni  Al(OH)z-H20 sxone amomuanii pocdarsr AlsPOs mpemaparrapsl aHTanuaTi,
a/1IcOpOIMSTIalTBIH XKoHEe OYpKeyill KacueT KopceTe .

II Tom onemeHTTEepiHIH CHIPTKBI KabaTelHAA Oip-OipiHEeH aimaK OpHATackaH €Ki AIeKTPOH
OoFaHABIKTaH, OYJT TOM JIEMEHTTEP1 AIMEKTPOHABI OHAM Oepil, OH MOHFa aifHaIa Ikl

Mg Ca Ba

Heri3ri Tom 3meMeHTTEpi aiKBbIH METANIBIK KacueT Kepceredi. MarHuiineH O6apuiire Kapail MeTaaabIK
JKOHE TOTBHIKCHI3TaHABIPFRII KacueTi eceni. Cinrimik xep meranmapsl — Ca, Mg, Ba- xeHin Mmerangap jxoHe
JKOFapFbl PEaKIUsUIBIK KaOlIeTKe He.

Il TONTHIH KOCKHIMINIA TOIMINACHI SJIEMEHTTEPl €Ki BaJCHTTUIIK KepceTeidi, Oipak Heris3ri TOIIIagaH
aflBIPMAaIIbUIBIFBI — METAJJIBIK KACHETI ChIHAIITAH MBIPBIIIKA Kapaii aJcipeiiii, HeTi3/IiK KaCUeT KOpCeTe OTBIPHII
CYMEH 9pEKETTEeCIN, THIPOKCUATED Ty3eai. [ MmapokcuaTep iy epirimriri MarHuiaeH Oapuiira Kapai ecei.

Mg(OH). Ca(OH). Ba(OH),

Epirimriri >korappiiaraH caifblH, HETI3OIK KacHeTi Je KylleWemi, OJ sIpoJaH HEFypibIM KallbIK
OpHaJIacca, COFYpIIbIM JIEKTPOHIBI OHAl OepyiMeH TyCiHaipiiemni.

Tunpokcuarepaiy opTYpili epy KaOineTi ochbl KaTHOHAAPIBI ONApABIH IOPUTIK IMperapaTeiHAa Kocla
peTiHae aHBIKTayFa HeTi3[eNTeH.

Ca(OH),, Ba(OH), — epurin Herizmep, Mg(OH),-NaOH apteik Memmiepinae epimeiiai. Maruuit
TUAPOKCUIIHIH Kb THAPOKCHIIHEH alBIPMAIIBUIBIFEI, OJ1 aMMHUAK epITiHAICI 9CepiHeH TyHOara Tycesi.

Backa katwon Ty3mapeiHa Mg(OH); KockaHma, oyiapibslH THApPOKCUATEpl TyHOara Tycemi. Mg(OH):
epIrilTiK KOpCeTKilll eTe )KOFapbl, COHAbIKTaH Zn, Mn, Fe, Al tynbara tycipyi mymkin. Mg(OH),-5 NH4,OH
epyi NH4" xaruonmapeinbi OH™ Gaimanbichin, a3 gucouuanusuianrad NHs - HoO KOCBUIBICBIH Ty3yiHe
Heri3zenreH, OyJ1 KaCHUeTi KaJbIMi KOCBUIBICBIH/IAFbl MarH|i KOCIIAChIH aHBIKTayAa KOJIIaHbLIa bl

Kanbiuit Men marnmii 6ipmedt peaxtusnen SO%4, Na,HPO, TynGara Tyceli, COHABIKTaH MarHmii
npenapateiH Kanbiuiiaer CaCOs TypiHae TyHOaFa TYCipy apKbUIbl O6JIiN aiajbl, ajl MArHUN CY3iHJIiC Kalabl,
OHBI OyJIaHIBIPBIN, KYPFaK KaIIbIFbIH aHbIKTaranna 0,5% acmaysl Kepek.

Bys1 TONTHIH TONTHIK peareHTi peTiHge KyKipT Keiukbuibl (MgSQO4, CaSOa, BaSO.) kommanbuiaisl,
OJIap/IbIH epirilTiriHe Ha3ap aylapbIHAAP,0CHl OAPIIBIK Ty3/1ap MEIUINHA TPAaKTUKACKIHIA KOJIJaHbIIa bl

MgSO; — epirimt Ty3, CaSO4 xane BaSOs — TyHOa, BaSO4 — epimeiizi.

(EK) — Epirimrik xkepcerkimi CaSO4 = 2,5*10

EK BaSO,4 1,1*10

Maicansl: EK Moni a3 Oosca, TynOa te3 tycemi. EK sxoraper TyHOa EK Temen Oacka 3meMeHT
epiTiHaIepiHeH OypbIH TYHOAFa TyceTi.

KoMnuiexconomeTpust

TurpanT-aMmMuaxkTeI-0yQepii epitinaigeri Tpuinon b kemeni. Tpuion b MeH MeTan peakiusuIapbIHbIH
Tene-Tenairi epitinninin pH OGainansictel. Tpunon b epitinaiciMeH THTpiey Ke3iHIE aHBIKTAJIaThIH MOHIAp
THIPOKCHATEDP TYpPiHAE TyHOara Tycil, KUBIHABIKTap TyFbI3aabl. Ockl mporecTepai 60nappMay YIIiH KOMEKIIi
KemeH Ty3ymi peareHT (amMuaktsl Oydep NH;OH+NH4Cl) xocsumampl, o MeTangapAblH THAPOKCHITED
TYpiHze TyHOara TycyiH Texeini. COHIBIKTaH eKi BaseHTTI MeTanaapas! Tutpiey (pH 8-10) ammuakter 6ydepiti
epITIHAl KaTBICBIHAA XKYPIIL, TYPAKTHI KelIeH Ty3eni. MeTan MeH TpmiioH b opekerrecim, KyKipT jKoHE XJIOPCyTEK
KBIIIKBUTBIH TY3III, PeaKIys TeTe-TeHIIT1 COJIFa Kapail KbUDKUABL, al Oydep:i epiTiHail kepi acep kepceTemi. Y
BaJICHTTI MeTalIapMeH peakuus KbIIKbUT oprana (pH 2-3) eTeni, SFHM KBIIIKBUT OpTa/ia TYPAKTHI KEIIeH Ty3eli
(MHA: KYJTiH IHPOKATEXUH).

Mertamtonnaukaropiaap pH Oenriii MoHIHAE MeTal HOHAAPHIMCH HWHTCHCHBTI KOCBUIBIC TY3€TiH
OpraHUKaJIbIK OOSFBIIITAP, ONapasIH Tyci pH con MoHiHIE 00C MHANKATOPABIH TycCiHe coaiikec kememi. pH 8-10
MHIMKATOp — KBIIMIKBUI XPOM KaHHBIH KOK, KBIIIKbUIIBI XpPOM Kapa j>KOHE 3PHXPOM KOJIAHBUIA/IbL. DPUXPOM
epITIHAICI TYPAKCHI3, COHABIKTAH KPUCTAIIBI TYPC KOJITaHAIbI.

HWupukatopiapra KOMbLIATBIH TAJANTAP:

1. Mugukarop-Meran KemleHI TYpakThl 00iy Kepek, Oipak MeTayul-TpuioH b KelleHiHeH TYpaKTBUIBIFBI

Goitbrama 10 ece re alfbIpMaIIBUTBIFEL 0ap.

2. Epitingizeri ”HAUKAaTOp KOHLEHTPALMSICHI METAJI HOHBIHA Kaparana ete a3 (0,01) 6omys! kepexk.
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3. UMunukarop TyciHiH e3repyi aHbIK, KbUIIaM KOHE KOHTPACThI OOJybI KEpeK.

Tpuson b - o1ci3 TepT Heri3Ai KBIIKBLUT, alIThl IEHTAHTTHI JINTAH]], OHBIH KYPaMBIH/IA TOPT CYTEK aTOMBI
JKOHE KapOOKCHMETHII TOOBIHAH 0acka OeiHOereH KYIT 3JCKTPOHBI 0ap €Ki a30T aTOMBI Ke3/1ece/i, COHIBIKTaH
TpwioH b epiTiHIiCiHIH MeTall HOHBIMEH anThl OaiaHbIC Ty3€ ajaThlH MOTEHIMANB MyMKiHAiri 6ap. Tpuiaon b
MeTall HOHIAPIHBIH BaJCHTTIIrHE KapamacTaH 1:1 KaThIHACTA ocepiiecei.

_CH,COONa(H) ~_~CHCOONa

CHZ'N\ CHZ'N\

CH2COOH THAQO
+Mg2—» o Mg 2H*
CH,COOH H;CO00

/

CH2N CH.-
N Do

CH,COONa(H) CH,COONa

Marnuiiain ¢papMakonesyibIK Mpenaparrapsl

Marnuit xKoceusicTapsl OXOK KyMBICBIH KakcapTaasl, HEHPOHAAPABIH KO3YBIH a3alTaibl, >KYHKe-
OYIMIBIKET ~ OTKI3TIIITITIH TOMEHIETEeNl, IHKYPEK-KaH TaMbIpiap JKYMBICBIH perTeyne (epMEeHTaTUBTI
peakiusiapra KaTbicanbl. DOU3MONMOTHSITBIK ocepi OOWBbIHIIA Kabiuii antoronuci. XKep acter Oemirinae 2%
Kezzeceni. XUuMHSIBIK OelIceH Il ’KaHe KOCBUTBIC TYpiH/e Ke3eceai. MarHuii KenrTereH MUHEpaJap, CHINKATTap
JKoHE (POTOCHHTE3 IPOLIECiHE KAThICATHIH XJI0pO(MILT (kachll ©CIMIIK IMMTMEHTI) KypaMbIHa €HE/Il.

Magnesii oxydum.

Magnesium oxydatum.

Magnesia usta-kyiaipiaren Marie3us.

Ky#ipipinren nem atamy ce6e6i, MgO 300° C kyiiaipy apKbUIBI aTajbl.

1. Marnuii Heri3aik KapOOHATBHI.

5MgCO3 x 2Mg(OH); x 7TH20 — MgO + 5C0, 1+9H,0

2. Mg(OH); — MgO

Temip >xoHe Oacka MeTal KOCHANAPBIH THAPOKCHUATED TYPIHAC Ta3apTy YVIIH MarHuil THIPOKCHI
epITIHAICIH KaJTbIIMH TUAPOKCHI )KOHE KYKIPT KBIIKBUIBIMCH OH e 1. KYKIpT KBIIIKBUIR KATBIHH HOHBIH ©31HEe
0alTaHBICTHIPBII, KAUIBIHUN CYJIb(haThIH TY3€1.

MgO - ak, eHis, Malia YHTaK, Hicci3, cyna ic Ky3iHae epiMeiii, MUHepaIabl KeIIIKeUIIapaa epumi. Kemip
KBIIKBUTEIHAH Ooc mpenapat (MgCOs|) ciimpTTe epimeiini.

MgO - »xyMcak cinTi, acKa3aHHBIH KBIIIKBUIABIFEl >KOFapiaFaH/a aHTOIWITI ASPITIK 3aT peTiHae
KOJIIAHbLUIA b

O3i ekenjiri aHbIKTay
1. dapmakonesbik. Mg Ton. Angsiver MgO epiritn MgCl, aitHanabipaibL.
MgClo+NH4OH+Na;HPO4 — MYN#,PO,| + 2NaCl+H,0

3. ®apmakonesuiblK emec, (031HIIK) 8-OKCUXUHOJIIMHMEH
NH4OH

_
L e D QU)o riemme
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Ta3aabIFbI

MgO ayplHFaH MarHUAIIH TAOMFU MUHEPAIIbl KOCBUIBICTApBIHEIH KypambiHaa Ca, Ba, aysip Metannap,
COHBIMEH Oipre MUHepaJIFa KacblUl Tyc OepeTiH Temip Kocmacs! kezneceni. Conapikrad M®@-na Fe KochutbICTaphI
STAJIOH IIETiHAe >Kibepimin, MeIIipiiri MeH TYCTUIri aHBIKTamamsl. Memnmipiiri MeH TYCTINriH CyMeH
CYHBITBUTFAH CipKe KbIIIKBUTBIHAA €PiTe OTBIPHIM, TEKCePei.

AnbIHy KoJblHA OaifnanblcThl kibepinerin xocmamap: CI' SOs, As aywip Meranmap, Ca*?, HSOy,
curtinik Meran kapoonatrapsl (any nporecinne Ca(OH), konnaHbuLab!).

CaHJBIK MeJIIIepiH AaHBIKTAY

_~CH,COONa(H)
CHz-N\

CH.COOH
+Mg+2 N

CH.COOH

nesii subcarbonas.
e eORAH

AK Marmesus

Typakrsl popmynace oK. MgSO4 epitinaicin NayCOs-H TyHOaFa TYCipy apKbUIbl aJIajIbl.

M/IK&TOp-SpI/IOXpOM, pH 8-10 >xarnaiiping
skBpdafyT HyKTECIHAE EPITIHAIHIH TYCI KOK TYCKE ayy

109@*_[99

MgSO4+Na2C03+ HzO—>3MgCO3 . Mg(OH)z -3H,0

nemece SMgCQO;3 - 2Mg(OH), - 7H,0

CHz-N\

a MarHui Me

__~ CH,COONa

tHzQQOQ\

M 2H*
_ V4
H,COO
an-KbI3bUT TYCTi KEIeH Ty3eli, a

HIMKATOPIBIH TYC1).

CH2COONa

Tazanwirbr: MgO ykcac, Oipak 0apuii Kocachs xKi0epiIMen/Ii.

O3i exenniri: Mg sxone CO3? ToH camabIK peakusnap.

Canabik Meamepin anbikTay: MgO ykcac, 40% a3, 44,0% ker emec OOIyBI KEpeK.

Magnesii sulfas.
Magnesium sulfaricum.
Sol. Amarum

Al TY3

MgSO4 . 7H20

Maruutii cynbdarsr eH anram 1695x anerarad. XVII Facepasig
COHBIH/Ia AHIVIMAAA EMAICY MAKCAThIHIA aJbIHYBIMCH OailTaHBICTHI Alllbl
TY3 — aFBUIIIBIH TY3HI aTaysl OepinreH. Kasipri kezne TaOury >KOIMEH
anpiaazbel: Kuzepur MgS0O4 X H20;

SKCAJIUT (amst Ty3) MgSO4 X 7H,0.

MgCOs + H,SO4 — MgSOs— MgS0O, +H,0+ SO, 1
MarHuiiH Heri3IiKk Ty3bl Ty3UIMeyi YIIiH, KYKipT KbIIIKBUIBI apPTHIK MOJIIEP/Ie KOChUI/IbI.
MgSO, x 7H20 Ty3inrenue epitinaini Koiburtansl. O Cyza )akchl, CIUPTTE HAIAp epHI.

O3i exengiri: Mg*2 xone SO42 ToH canasbIK peaKkiusap

TazaneIFpl: Menmipiiri MeH TYCTLTIriH 5 MuHYT KaliHaTKanHaH KeiiH (CO21) aHBIKTaHIbL.
TaOwuru XKOIMEH abIHFaHIBIKTaH, TEMip KOCIAaChIHA TEKCEPei.
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Kpimkpuiapirel MeH cintinirin (Ind) aHpIKTay aimy >KOJBIHAA KYKIPT KBIIKBUIBIH apTHIK MeJIepae
KOJIIaHybIMEH OaiaHbICTBl. AJy KOJIBIHAA KYKIPT KBINIKBUIBIH KOJIaHFAHJIBIKTaH, AS — KayinTi KOCTachl
9TaJIOH MIeTiHfe Kibepineni, OyJl KocnalaH TOJBIK KYThUTy MYMKIH €MeC, KYThUIy YIIiH KYKIPT KbIIIKbUIBIMEH
Oipre yHemi HaTpuil cyib(aThlH KOJIZaHy KaxeT, Oipak OyJl jkargaiiga MarHuil cyibgarbl TaOWFU KOJIMEH
QJIBIHFaH, COHABIKTAH KYKIPT KBIIIKBUIBI KOJIAQHBUIAAbL. DTAJIOH LIETiHIE XJIOPUATEP, TEMIP JKOHE ayblp MeTal
Kocranapsl kibepineni. Mapranen kocmaceiHa Tekcepeni, 0,004% acmaysl Kepek, an IIaHIIyFa apHaJIFaH
epiTiHAinepinae 0y Kocma 00IMaysl Kepek.
2Mn*2 +5(NH4)25208+8H20 — 2MnOy4 + 5(NH4)2SO4+7H2304
2Mn*2+ 58208_2 +8H,0 — 2Mn04'+1OSO4'2 +10H*

AgNO; kaTanuzaTop.

CaHIbIK MeJIIIepi —KOMIIJIEKCOHOMETPHUS
¥YHTak, amnysa Typinae 0ocaTblia b, il KYPri3eTiH Jopillik 3aTTap peTiHAe ilKe KOJIJaHbLIa bl
1. OXK THHBIOTAHIBIPAIBI, YHABIKTATATBIH dCEp KOPCETEi, KO MeJepae KOJIaHCa THIHBIC aly
TOKTaWIbI.
TumepToHusa CIA3MOUTHK PETIHIC KOJJAHBLIAIEL.
Bocanyzna aypynsl 6acaTbH JOpiLTIK 3aT.
THIpBICKAaKKa KaPCHI TOPLTIK 3aT.
. OT alimaliTeIH TOPLTIK 3aT.
Hopimnik Typiep: Solutio Magnesii sulfatis
20% aut 25% pro injectionibus
Magnesii silfas exsiccatus — xentipinren MgSOs X H,O yHTak Topi3mi KOCHIHIBUIAPABI JAMbIHAAYIA
KOJIIaHBLUIAIbI.

agRrwn

Kanbuuii KocbLIbICTApBI

MenmuupHaga KalblMNAAIH KeNTereH OelopraHMKanblK KochUIbicTapbl Kojmaubutanel: CaO, CaSOq
(rumc), Tyn6ansl kapOoHar 1.6. Kanpuuii ar3aza MaHbI3/1bl poiib atkapazabl. Cyiek yimanapbHbIH Herisi 00l
TaOBUTAIBI, KJIETKA MEMOpaHACHIHBIH OTKI3TIMITITIH PEeTTeimi. AHTHOKCHIAHT, aJUIeprusra Kapchl. Kambiumit
MOH/Iapbl XKYHKe UMITyJIbCTapBIHBIH OepiiTyiH, KAHKA >KOHE Teric OYJIIIBIKET TOHYCBIH, KaH YIOBIH PETTEH 1.

Aty >KOJBI: MpaMOp/JaH ajia/ibl
Calcii chloridum

Calcium chloratum CaClz x 6Hz20
CaCO3+HCl — CaCl,+H,0.CO1

Mpamop kypambinga Mg*2, Fe*? xone Gacka meranmap kesjgecedi. Ockl KocmanapiaH Tazanay yIIiH
Fe*2 — Fe*3, epitinaini xnopMen KanbIkThipbin, Ca(OH),; kemeriMeH ruipoKcuaTep TypiHjae TyHOara Tycipei.

CaCl; x 6H,0 — Tycci3 kpucrammap, epireH Kap CHUSKTBI, ailbl TY3IbI JOM/I, bUIFAJ TapTKBIII, ayana
O3iHIH KpuUCTaIABl CybiHOa Oankunmel. [opixanama 50% KOHIIGHTpaThl JadibIHIANaigsl.  bITFaiIbEs!
(hapmaxonorusutblK dQQEKTicCiHe acep €Till, CYAbIH XKOFaIybl 9CEpiHEH YJITa HEKPO3bIH TYIbIPaJbl, COHABIKTAH
KYp€E TaMbIpFa eHTi3e/].

Cnuptre *eHT epuni. by kacueri criupTre epiMeiTiH Kocnanapabl, sSIFHA TaOUFaThl OeHOpraHUKaIbIK
KOCTIaJIapibl aHBIKTay1a KojiaHbuiaasl. M@ OolpIHIIA COMPTTE epiMEHTIH Kocnajiap/bl aHbIKTaFaH/Aa, epiTiHl
Tycci3 00y Kepek.

Ta3zanbIFsl

[[Manmryra apHanmFaH epITIHAUICPAIH Ta3albIFBIHA JKOFAphl Tamanm KoWemiamel. M@  OoibIHIIA
KBILIKUIIBIFGL MEH cinTinirin Tekcepeni. Mg, Fe, SO42 aywlp MeTanaapasl TyH6ara Tycipy ymin HCI, NaOH
KOJIIaHbUIaAbl. AJly Ke3iHJe MHHEepabl KbIIKbUIIAPAbl KOJNJaHFaHABIKTaH, AS KOCHAachl 3TaJOH MLICTiHJE
xKibepineni. Ba, Zn — xiGepinMeiTin kocnanap. M® 6Goiibinma Fe*® 0,0002% xibepinemi, an ockl craThina
TeMIp/iH aTiOMUHHIAMEH, (ocdaTrneH Kocnachl xidepinmeii. bipiHii skarmaiiia cyabpOCaTUIUI KbIIKBIIBI
KOJJIaHbLIAJIbl, Peakuus ce3iMranabirbl oTe xorapbl (0,0002% Fe*®), an exinmn sarjpaiina Fe'> ammuaknen
TyHOara Tycipeni, peakuusi cediMTannbirbl oTe TeMmeH, 0,0002% KocmaHbl aHBIKTay MYMKIH €Mec, OCBIFaH
OaiimaHbICTHI OYJI JKaFraaliaa TemMip KkiOeplIMEeHTIH Kocna peTiHe Kapajabl.

Mg?" sxome cirini MeTanap Kocnanapbia 6ip peaktusren — HoSOs,
Na,HPOs tyHOara Tycipin, KadpOWiiAI aMMOHHHA OKCaTaTBIMEH aMUMAaKTHI
COO Oydepuni epitinai KaTbichiHma TyHOara Tycipemi, an Mg?* epim, cysiHaire
o
Fe 74
SOz
| 13
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eTeli, CY31H/IiHI OYyIaHIBIPHIN, KYPFaK KaJIbIFbIH aHbIKTalabl. 0,5% acmaysl
KepeK.

CaHZ[LIK MGJ‘IH.IepiH AHBIKTAY: KOMINUICKCOHOMCTPUA
Hepinik Typi: Solutio Calcii chloridi 10% pro injectionibus
Calcii sulfas ustus
CaSO0:s x ¥ H20 kyiigipiaren CaSOs

10 Gemik rurmcti 5 06K CyMEH apalCThIPFaH/Ia, Kallla TOPi3ai Macca Ty3iieai, oj 4 MHHYTTaH KeM emec, 10
MHUHYTTaH epTe eMeC yaKbITTa KaTarobl kepek. CaSQs KypaMbIHAAFbl CybI a3aiica, 071 Cy KOCHII ally KaOiaeTiH
JKOFAJITybIHa OAilJIaHBICTHI MEAUIIMHA/IA KOJITaHBIIMANIbI.

MeauupHaIBIK THIIC — KYPFaK, Maiiia, Tycci3 aMop@Thl YHTAK, 9JICi3 CYpiay TYCTiH 0OTybl KypaMbIHAA
KOCIaHblH Oap exenpirin Ourmipeni. ['mmcri 130-150° C kpI3gblpraHzna KypaMbIHAAFbl KPUCTAIABI CYBIH
JKOFAIITBII, THAPATKA aiiHATaIbI.

CaS04 x 2H,0 Taduru runc — CaSO4x Y2 H,O

130-150° C
O3i exenpiri: Ca*? sxone SO42 ToH peakuusuIap.

Bapuii KocbLIBICTapbI

Barii sulfas pro roentgeno

Barium silfuricum roentgeno

MemuuuHana Oapuiiniy Oip FaHa KOCHUIBICHI KOJAaHbLIaab! - BaSO..

Bapuiinin cyaa, MUHepanbl KbIIIKbUIAAD MEH CUITUIEpAe epuTiH Ty3napsl — yibl. BaSOs emrkannai
epiTKilTe epiMeiili, COHIBIKTaH acKa3aHIbl pPEHTIeHre Tycipyae imke KonpgaHeiansl, (50-100 r Oapuit
0oTKacel). MeaunuHana KOJJAHBUTYBl OHBIH PCHTITCH COYJICCIH OTKI3OCHTIH KAaCHUETIHE HEri3/IeireH, ar3ajaH
TOJIBIK IIBIFBIN KETE/].

AJIBIHYBI:

1. BaCOs+ HCl —BaCl,

BaCl,+Na,SO, —BaS0O, +NaCl

2. BaSOu(aysip mmnar) + 4C — BaS+CO;

BaS+2HCI — H,S+BaCl,

BaCl, + Na,SO; — BaSO, + 2NaCl

Maiifna aucnepcri Oesmekrep anmy YIIiH Oapuil XJIOpuai epiTiHIiciHe HaTpuil cynb(arhl epiTiHIICIH
OeumIekTen KOCy Kepek, Keil xarmaiina 6apuii cynb(aThIHBIH KOJJIOUATHI €PITIH/IC TY31Ty YIIiH JeHb TYKbIMBI
KOCBUIa/IBL.

B,SO, — ak, maiina, yiina yHTaK, Uicci3, JOMCI3, SIKaH Al epITKIIITe epiMeiii.

Osi exengirin anpikTay: Na, COs epiTingiciMen KaiHaTe, cy3im, Ba*? tynara Tycipin, an cysingine
SO42 kanmanpl.

1. CO-CO-C-ONa CO-CO-CO
l J +Ba”? — | I TN
CO-CO-C-ONa co-cocO0 __——
Na paau3onatht KBI3bLI-CYp TYHOA

2. Hutpocanumui KeIIKbIIBIMEH

CO0 —
Ba

/

(0]
KLIZNQZ
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3. Kanuii XxpoMaTbIMEH
Ba*? + CrO42 — BaCrOy4 | capsl TycTi
Ta3aabIFbl
Iike xom MeJIepe KOJIIaHFaHIBIKTaH, Ta3abIFbIHA YIKEH MOH Oepy kepek. [Ipemaparra xkiGepimMenTin
Kocranap:
1. S?2

2. Bapuiiniy epirimr Ty3mapsr: Bas(POa),, BaCl,, BaCOs, BaS

Bapwuiinig epirimn Ty3gapblH aHBIKTAY YIIiH OHBI JKOFaphl TEMIIEpaTypaaa Cipke KBIIIKBUIBIMEH OHJCT CY3ei.
Erep Gapwuiinix epirim ty3gapsl 60ica, oap Cy3iHIITe oTei.

Cynbdun, Temip KOCHalapblH TY3/bI-KbIIIKbUT CBHIFBIHIBICHIHIA, a1 a30T KBIIIKBUIIBI CBHIFBIHIBLIA
(ocdarrap KocnacslH aHbIKTal b1 CyJIbl CBIFBIH/BIIA XJIOPUATEP MEH CyJb(arTap KOCIachl aHBIKTaI/IbI.

DapMakoIOTHsIIBIK  OeJICeHIUTIrT  OoJIMaFaHbIKTaH, CaHIBIK MeJIepi aHbIKTanMaias,, Oipak MP X

0achUIBIMBI JNCIIEPCTI J9peXKeciHe ChIHAK JKYPri3yli Tajlall eTeidi, SFHH OJ JUAarHOCTHUKAIBIK MakcarTa
KOJIIaHbUIaAbl. PeHTrenre Tycipy camachl AWCIEPCTIK TopekeciHe OalinaHBICTHL JIMCHepCTiiriH YHTaKThI
apanacTeIpraH/ia, TyHOara Tycy MeJepi apKbUIbl aHBIKTAHIbL.

J.N.MeHjeneeB NePUOATHIK KyiieciHiH | TonmTapbl 3jieMeHTTePiHIH TYBIHABLIAPBI

Temip, MBIC, MBIPBIII aaM eMip CYpyiHe Ka)XeTTi MPOIECTepaiH KAIBIITH KYPYiH KAMTaMachl3 eTeTiH
SCCeHIMANbIbl  (amMacmaiTeiH)  (arpuimL.-essential)  smeMeHTTEpre JkaTambl. OPTYpPil  MATOJIOTHSIBIK
JKaFJaimapaplH maiga OoNybIHAa OaimaHBICTBI (KYPEK-KaH TaMBIpiap aypyJiapel, KaTepil iCiK aypymiapel,
SHIEMUSIIBIK aypyiap, Buibcon-KoHoBanoB aypysl, KeIeH TY3yIli JUraHATapIblH OpraHUKaJbIK A9PLTIK 3aTTap
TYpIH/E aF3aja TYCyi, IIEKTeH ThIC (HU3MKAJIBIK KyH3emicTe jkoHe T.0.) ar3aja OChI 3JeMeTTep OallaHCHIHBIH
Oy3buTyBl Oaiikamansl. OChbl TONTHIH KOMNTEIeH MOPUTIK 3aTTapbl MHUKPOOKa Kapchl (aJIONMATHKAJIBIK HEMeECce
rOMEOINAaTHKAJIBIK) 3aTTap PETiHAe: MbIC CYJIb(aThl, ChIHAN aMHIOXJIOPU/I, KYMIC HUTPAThI, KOJUIOUATHI KYMIC,
MBIPBIII OKCH/I1 KSHE MBIPBIII CyJIb(aThl KOJIAHbLIA/IbI.

Bi*3, Zn*2, Hg*?, Hg', Ag*, Cu' kochuibicTapblH MeMIMHAAa OaKTepusFa Kapchl 3aTTap peTiHme
KonaHbL1aapl. KebiHece ChIpTKA KOJJaHbBIIA b

BoIpBICTHIpFRII,  TiTipKeHIIprinI, KyHmiprim oacep kepcereai. Ochl KacHeTi aKybl3 3aTTapMeH
opekeTTecin, anbOyMHHAT Ty3yiHe HerizjgenreH. AnbOyMHUHATTapIblH epirimuTirine OaiimaHbIcTBl  9JICi3
OBIPBICTHIPFRINI oCepAeH KyHmiprim ocepre aeiin xepcerexi. Temip (II) mpemapartapsl TeMipTamIIBUIBIKTHI
aHEeMUsI Ke31He KOJIIaHbUIa/IbI.

JXoraprel yibUIBIFBIHA OalllaHBICTBL OyJ1 METaNAapAblH KOCBUIBICTAphl IMIKE KOJNJAHBIIMANIbL.
AJTIOMUHHE TipernapaTTapbl MeIUIMHAIBIK TOKIpUOeIe aHTaluATI 3aT PEeTiHe KOJIaHbUIa bl. MBIC KETKITIKCI3
OonraH Jkardaijia TUIIOXPOMIbI aHeMus Maiaa Oonansl. MBIC aF3aja TOTBHIFY-TOTBIKCBI3JAHY PEaKIHSIChIHA
KaThICATBIHBI OCIT1I.

Cupri sulfas pentahydricus, Copper sulphate pentahydrate
Mpic cynbdaThl NEHTATHAPATHI

Cupri sulfas anhydricus, Copper sulphate anhydrous
Mpic cynabdarsl, cycbi3

Argenti nitras, Argentum nitricum —Kymic HuTpaThI

Kpucrammoruaparrapra sxaranel: Cu SOs -5H>0. Kpucramnorugpatrap cyna OHail epuii, CIHPTTE,
Oacka OpraHWKaNBIK epiTkimrTepne epimedmi. Jypric cakramaca, KPHUCTAIIBIK CYBIH >KOFANTHII, CBIPTKHI
KOpIHICIH e3repTei.

(AgNOs3) nopinik mpemapaTrap - TY3aap Cyjia OHail epui.

7Kannpl XUMHSUTBIK KACHETTEPI :KoHe HIeHTH(HKATNAIAY

I peakyusn muni— cinTinik opTaga ruApoOKCUATEPAIN Ty3iayi

1) Keiibip MeTtammapAblH TY3UITE€H THAPOKCHATEP] CUITIHIH JXKOHE aMMHAK EpITIHMICIHIH apThIK

MeJIIIepiH/e epim, KemeH li KOChUIbICTap Ty3ei:

CuSO4+ NaOH —Cu(OH)z+ NazSOs
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CU(OH)Z + 2NaOHaprm—) NaZ[CU(OH)4]

2CuS04+2NH4OH—>Cu2(OH)2S04 V+(NH4)2S04
KOK TYCTI TyHOa
Cu2(OH)2S04 +(NHa4)2 SO4+6NH4OH—2[Cu(NH3)4 SO4]+8H-20
Kapa KoK TYCTi KellieH

AgNOs + NHsOH —AgOH + NH4NOs
AgOH +2NHs — [Ag(NHs)2]OH

II peaknus (GKaJnbl) TAOTEPi
Cyabsduarepmen

Wnentnukanmsnay yore konnmawbutansl: CuS, AgoS-kapa TyHOamap Tysemi. Ocbl peaxumsuiap
naeHTUGUKanmsIay yiriH xone Cu, Bi, Hg, Fe, Zn npenapatbiHIars ayplp MeTaIaapIsl KOCIIa PETIHAC aHBIKTAY
yuriH kosnansuiaasl. CynbpuaTep CULITLIK *oHe cinTimik xep Merannapeiver (K*, Na*, Li*, Mg*2, NH*y)
TyHOara Tycmeiini, cornsikrad anneiMeH Cu, Bi, Hg, Fe, Zn monmapsa cyiasuarepMer TyHOara TycCipim, ain
CY3IHIIHI KeNTipil, KypraK KaJABIFBIHAH CUITUTIK XKOHE CUITLTIK JKep MeTaJIIap/IbIH KOCTIAIapblH aHBIKTal bl
Mpeic cyab(aTbl HIEHTATHAPATHI
Cupri sulfas pentahydricus
Copper sulphate pentahydrate

AabiHybl. KeOiHece Ta3aibIFbl JKOFaphl METANABIK MBICTBI MEAUIUHAIBIK MAaKCATICH KYKIPT
KBIIIIKBUTBIH/IA €PITY apKbLIBI aJIaIbl.
PeaknusHbI )XBUTIAMIATY YIIIH 30T KBIIIKBUIBIHBIH 0ipa3 MeNIIepiH KOCaIbL:

2Cu+2H2504+02—2CuS04+2H20
3Cu + 3H2S04 + 2HNO3— 3CuSO4 + 2NO 1 + 4H20
AJBIHFaH epiTIHAIHIH CYbIH )KOHE a30T OKCHJIIH YO0 YIIIiH KypFaraHIIa KenTipesi.
Ou3ukadblK Kacueri. Kok TycTi KpHCTanaplK YHTaK Hemece Kok Menmip kpucranmap. Cyma oHaid
epuzi, MeTaHOJIJa ePH/Ii, CITUPTTE iC XKY3iHAE epiMei.
Hnentudukanusiiay 1. Toreikcbizgady peakuuschl:  Zn, Al, Fe merammap Cu*?-uonsin Cu’-6oc

Ky#HiHe JIeiiH TOThIKCHI3IaH IbIPaIbI:
CuSOs+ Fe®— Cud + Fe SO4

Jopimik 3atTel Temip rutacTuHamapsl (1:20) epitinagicine canranaa Fe mMetammapsl MbIC METaIAapbIMEH KBI3BLT
TYCKE KamTaJaibl.

2. MBIC MOHBI aMMHaK epiTiHIICIMEH KEeIIeH A1 KOCBUIBIC TY3€/l.
2CuSOs+2NH3H20—Cu2(OH)2SOsd+(NH4)2SO04

TyHnOa ammuak epiTiHZIiciHAE OHal epil, Kapa KOK TYCTi MbIC aMMHaKaThIH Ty3€Ii.
Cuz2(OH)2SOs+(NH4)2 SOs+6NH3 H20—2[Cu(NH3)4SO4]+8H20

3.Msic cynbdaThiHbIH epiTiHaici HaTpuil cynbduaiMen kapa TyHOa Ty3emi. TyHOa XJIOpCYTeK KbBIIIKbIIBIHIA
epimeiini.

CuSO4+NazS— CuS{+NazSOs

4 Tlpenapar cysnbdarrapra ToH peakuusuiap Oeperi: Oapuii XJIOpH[ epITIHAICIMEH OpEeKeTTEeCKeHAe aK TyHOa
Ty3lneni:
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SO42 + BaClo— BaSO4d

Cernaynap. Cynbl epiTiHIIHIH MeNAipiiri cyna epiMeiTiH KochajapiAblH OonmMaybsl OoWBIHINIA
Kyprizeni.

Cynbbunrepmen TyHOara TYCIEHTIH CUITLNIK OHE CUNTLNIK kep Meranmap Tysaapeinaarsl (K*, Na',
Li*, NH*,, Mg*z) KOCTaJlapAbIH KYpaMbIH CY31HIiHI KeNTipreHHeH KeiiH KYpFaK KalabIK OONBIHIIA aHBIKTAH b,
CuS — kapa TyHOaHBI HeHTpU(yTaIaiAbl, KOCIIAHBI aHBIKTAY YIIiH TYHOAHBIH YCTIH/ETI epITiHAIHI KOMTaHAIEI.

Fe*3 xome XJIOpUA MOHBIHBIH KOCHAaphl CANBICTHIPY epiTiHmiciHiH mmeriHme xioepiremi. Fe(OH)s
Typinzae TyHOara tyceni. Tyn6a ammuakti Oydepae epimeriai, HCI epumi.

Pb*2MOHBIHBIH KOCHAIaphl CAJBICTBIPY EpiTIHAICIHIH Iueringe sxiOepinefi. AHBIKTayAbl aTOMIbI-
a0COPOIMSIIBIK CIEKTPOMETPHS 9/IiCIMEH KYPTi3ei.

CanapbIK aHbIKTay. MbIC cyibdaThl eHTarnapaThl HOJOMETPHSUIIBIK /iclieH aHbIKTalabl. [Ipenaparka
KaJIuid HoauIiMeH acep eTKeH e, 00C MO yKoHEe a3 epUTIH aK TYCTI HOAUIl Ty3UIedi:

2CuSOs+ 4Kl < 2Cul+ 2K2SOs+ 12
2 +2NazS203 — 2Nal + Na2S40s

Beninren ionter 0,1 M Hatpuii THOCYIBb(ATHI epiTiHAICIMEH HOATHIH KpaxMajMeH TY3UIreH KelleHi
KOK TYCTI 00sTybl KOMBUIFaHIIa TUTPIICHII.
H>SOs-xatamuzatop periane xommansmansl, HCI konmanyra Oonmaiinsr, cebedi Cu xone Cl kemieHi Ty3umim
KeTeml.

Koapanysl. MpIC cyibp(aTel CHIPTKAa aHTHCENTHKAIBIK, OBIPBICTBIPFBINI KOHE KYHAIpTimm 3aTTap
peringe Kongansaasl. CU*? epirimn Ty3mapsl yiabl. YIaHFaHaa: KyCy Kepek, sKbLIbl CYT 3oHe Kijereil KaitHaTna
Oepy Kepek.

Argenti nitras
Kymic HuTpaThI

Aapmnysl. Kymic vHutparst AgNOs epiTiHAiCiH @y  YIIiH KyMICIIEH MBICTBIH OaJKbIMAachlH a30T
KBIIIKBUTBIHA KBI3ABIPY apKBUIBI €pIiTill, epITIHAiCH KprcTaiaan anaael. Kocmanan Ta3apTy YIIiH, OHBI AgCli«
Ky#iHzae TyHOara Tycipil jkoHe KaiTanan 6oc AgQ- abl TOTHIKCHI3AaHAbIpbI xkoHe HNOs.nien epiteni.

Ag+4HNO; — 3AgNO; +2H,0+NO?
AgNO3+HCI — AgCN+HNO3
2AgCl+Zn+H2S04— ZnSOs+2Agd+2HCI

TazananraH MeTaJABIK KYMICTI a30T KBIIIKBUIBIHIA €piTin, KalTajaH KyMic HUTpaThlH anajabl.  AJIBIHFaH
epITIHAIHI KpHCTaJIap TY3UIre€HIIe KUBIPIIBIKTaHAbIpaasl. Kpucrammapasl CyMeH JKyaJbl JXKOHE KenTipen.
JKapbIKTBIH ocepiHEH ocipece OpraHMKANBIK 3aTTapAbIH KaTBICBIHAA KYMIC HHUTPAThl Kapasnpl, cebedi Kymic
TOTBIKCBI3/IaHAbI.

AgNO3—> Ag+NO1+0271
DOu3uKaIbIK KacueTi. AK TYCTI KpHCTaJIIBIK YHTaK HEMece MeIip, Tyci3 kpuctanaap. Cyaa eTe oHai
epui, 96% cruprre epui. Kymic HUTpaThl — yJIbl JopiliK 3aT.
HUnenrnduxamusiay. [IpenmapaTTslH epiTiHAICIHE XJOPCYTEK KBIIIKBIIBIH KOCKAHIA HEMECE OHBIH

TY3bIH KOCKaH/1a KYMIC XJIOPHJII aK TyHOara Tyce/i, a30T KbIIIKbUIbIHAA epiMei/Ii )KoHEe aMMHUaKTa OHAH epuii.

AgNO3 +HCI — AgCIl +HNOs
AgCl +2NH4OH — [Ag(NHz):]Cl + 2H20

OmnapaplH Ty3/1apbIHAAFbl KYMICTI aHbIKTay YIOiH 0OC KYMICTi TOTBIKCBHI3AAaHABIpanbl (KyMic aifHa
peakuusicbl). KyMic TMAPOKCHIIHIH aMHaKTarbl epiTiHaiciHe (opMaibIerua epiTiHAICIH KOCBHII JK9HE OCHI
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CYMBIKTBIKTBI KbI3ABIPabl. bipa3 yakbITTaH COH IIbIHBI KaOBIPFachIHIa METAIbI KyMIC aifHa TYpiHJE >KaOBICHII
KepiHeni:
AgNO3+NH4OH — AgOH +NH4NOs
AgOH +2NH3—[Ag(NHs3)2] OH
HCOH + 2[Ag(NH3):] OH — 2Ag L+HCOONHa + 3NH31 +H20

Humpammapowei aHbIKTay YIIIH TU(QEHATAMAH PEaKTHBI KOITaHBLIA B

Coinayaap. KplIKbUIIBIFEIH HEMECE CUITUIINIH Tekcepest, xibepinmeiTin kocnmanap Bi*3, Cu*?, Pb*,
Al*®0cel KOCTIanap/bl aHBIKTAY YIIIiH IPENapaTThl KOHIEHTPIi aMMHUaK EPITIHIICI JKoHE Cy KOCTIACHIH/IA EPITE/,
epITiHAl TycCi3 XKoHE MOJIIIP OOIYHI THIC.

bernme Ty3mapael aHBIKTay YIIIH MpEmapaTThiH S epiTiHmiCiHe CYHWBITBUIFAH XJIOPCYTEK KBIIIKBUIBIH
KOCBII, KapKbIHIbI CUTKUIIi, OHBI Cy MOHIIACHIHIA KBI3ABIPHIN, cy3eai. Cy3iHIiHI cy MOHIIACHIHIA KYpFaraHIIa
Oymangsipans! xoHe 100° C-men 105° C-re meftinri Temmeparypana kenriperni. Kyprak KaiaIsIKTBIH Maccachl 2
mr-HaH (0,3 %) acmaysl THic.

CangpIk aHbIKTay. Kywmic HuTpaTsiH TyHOara Tycipy omiciMeH aHBIKTaWAwl - Poiprapn OoWbIHIIA
apreHTOMETPHS JJIICi:

AgNO; +NHsNCS—->AgNCSL+NHsNO;

3NHiNCS+ Fe(NH4)(SO4)2—>Fe(NCS)3+2(NH4)2S04
KoHpIp —KbI3BLT

DOKBHBAJIEHT HYKTECIH/I€ TUTPAHTTBIH apPTHIK MOJIIIEepi- THOIOHAT aMMOHHI MEH UHIUKATOPBI — TEMIp
aMMOHUH allly1achl 9pEKETTECII, epiTiHAl KbI3bUT TyCKe 00sIa bl

Koapanburysl. AHTHCenTHKANIBIK 3ar. Kyimiprim, Oaktepunumarik acep kepcereni. 1-2% cyisl
epiTiHaIepi Tepi aypylapblHAa CHIPTKa KOJIAaHa bl

Caxray. A TizimiHe >xaTagel. YJbl 3aT. JKakChl TBIFBIHAAIFAH BIABICTA, )KAPBHIKTAH KOPFAIFAH XKEepIe
cakTay Kepek.

4. 1iocTpaumnANbIK MaTepua:
- KecTenep;
- mpe3eHTtanus Microsoft Power Point.
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KOMBUTATHIH TaJlaTap ePEKIIeINiri
5. JI..MenneneeB nepruonTsik xyiecinif [V-III Tomrapbl sneMeHTTEpiHIH TYBIHIBLIIAPHI
MpenapaTTapbIHbIH CAHIBIK MOJIIICPIH aHBIKTAY dIICTEPI, JKaFaaiiapbl
6. d.M.MenneneeB neproarsik xyieciniy [V-III TonTapsl aneMeHTTepiHIH TybIHIbUIAPHI XKiOepiieTiH
YOHE Ki10epIIMEHUTIH KOCaiap sl aTaHbI3
7.  Kpucranorunparrapasl cakray Ke3iHJe )acajlaThlH ic-1apanap, TypbIC CaKTaIMaybl CaHIbIK
MOJIIIEPiH aHBIKTayFa 9CepiH THriseni me?
8. A.M.MenneneeB neproarsIK xyiecinin I-1I Tonrapel aneMeHTTEpiHIH TYBIHABUIAPH! (hapMaKOIesIbIK
npenapaTTapbiH aTaHbI3
9. JI.M.MenneneeB nepruoThIK kyiieciHiy [-1I TonTapsl 3MeMEeHTTEepiHIH TYBIHIBUIAPEI
MpenapaTTapbIHBIH 631 eKeHIITiH aHBIKTAUTBIH peaKIUsUIap bl aTaHbI3
10. MarHuii cynbhaTsl epiTiHAICIHIH MOIIIIPIIri MEH TYCTLUIIr Here 5 MUHYT KaifHaTKaHHAaH KeHiH
aHBIKTaJIaIbI?
11. Aunsiny xonbiHa OainanbicTel J[.1.MenzeseeB nepuoaThIk xyieciniy I-1I Tonrapsl anemMeHTTEpiHIH
TYBIHJBUIAPEI TA3aJIbIFbIHA KOMBITATEIH KOCBIMINA TAJIAIITAp
12. Maruuii cynbdaTsl MeH IIAHIIyFa apHAJIFaH MarHUH CyIb(aThIHBIH Ta3aJIbIFbIHA KOMBIIATHIH TalaITap
epeKIIeNiri
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13. Kaupnuii X;10pui npenapaTbiHIaFb! )KiOepUIeTiH KoHe KIOepIIMEHTIH KocHalap/abl aTaHbI3

14. Kanpiuii XJ10pui npenapaTbiHIa TeMip KOCTachl Here 0ip Me3riie ®i0epiieTiH )XoHe Ki0eplIMeHTIH
Goubin Oepineni?

15. I.1.MenpaeneeB nepuonThIK xyiecinig [-1I Tonrapsl aneMeHTTepiHIH TYbIHABLIAPHI
npenapaTTapbIHbIH CaHIBIK MOJIIIEPiH aHBIKTaY 9JIicTepi, XKaFnaiinapsl

16. Pentrenre Tycipyre apHairaH 0apuil Cynb(paTEHIAFEl KiOEpUIeTiH )KoHe XKIOepIIMEHTIH KocTamapIapl
aTaHbI3

17. Penrrenre Tycipyre apHaigraH Oapuii cyn1b(aTHIHBIHBIH 631 €KeHIITH aHbIKTayAaFbl epeKIIeNiri

18. Pentrenre Tycipyre apHairan 0apuil Cyab(aThIHBIH CAH/IBIK MOJIIIEP] aHBIKTANA/IbI M2, aHBIKTAIMaca
Here?

19. KoMIutekCOHOMETpHS 9IICIH/E KOJIAaHBUIATBIH UHUKATOPIIAp, SKBUBAJICHT HYKTECIH/IE TYCIHIH
©3repyiH TYCIHAIPIHI3

20. Kpucranoruaparrapbl cakTay Ke3iH/e jKacajaThlH ic-Iapaiap, JypbiC CaKTalIMaybl CaH/IbIK MOJIIIEPiH
aHBIKTayFa dCepiH THriseni me?

Ne8 Jlopic
1. TakpIpbiObl: OpraHukajdbIK JOPUIiK 3aTTap. AUMKJIAI  aJKaHAAPAbIH TajioreH
TYBIHABLIAPBI

2.Makcatbl: CTyeHTTepre alMKIIi alKaHIapAbIH rajJoreH TybIHIbUIAPBIHBIH ASPUIIK IpenapaTTapblHa ajbHy,
cakTaly JKOHEe KOJIaHy caThUIaphlHAa HOPMATHBTI KYyKaTTap, OOpITIK 3aTTap CamachlH pPErIaMeHTTEHTIH
MeMITIeKeTTIK IPUHITMITEP MEH epekesiep TanabbiHa cail (hapMalleBTUKAJIBIK TalAay JKacayabl YHpeTy

3.Aapic Te3ucrepi
Kocnap:
- Opranukanslk A9piiik 3arrtap. JXKikrenyi, HOMEHKIATypachl
- OpraHuKaJbIK IpenapaTTapIblH epeKIIeTiKTepi
- O3l eKeHJIriH, KYPBUIBICHIH KOHE CaH/IbIK MOJIIICPIH aHbIKTay/Ja KOJIAaHBUIATHIH 9/IICTED
- Munepanu3anus sgicTepi
- Kosanentrti OaitmaHpICKaH raToreHAEp/l BIOBIPATY dIicTepi
- Xop, 6pom, nop, prop, KyKipT, hochopas! aHBEIKTAY
- Xmopatui, xaopohopm, nomxogopm, GTOPOTaH MpenapaTTapbiH TAIIAY

OpraHukalbIK JIPiTiK 3aTTap.

Kikmenyi

OpraHuKaibIK JSPUTIK 3aTTapblH JKIKTEIy HETi3iHe XMMUSUIBIK JKIKTENy jKaTalbl, OJ1 JOpUIIK 3aTTapiblH
XUMUSUIBIK, KYPBUTBICHI MEH OMOJIOTHSUTBIK OENICEHAIIIrT apachlHIarsl e3apa OailylaHBICHIH, COHBIMEH Oipre coi
TONITap/bIH Taiiaa GoNTybl MEH JaMybIH XOHE JIOpUIIK 3aTTap camachlH 0akKbUIay bl OKBIT-YHPEHYre MYMKIHJIK
6epeni. OpraHnKaiblK KOCBUIBICTApABIH KOMIPTEri KaHKACBIHBIH KYPBUIBICBIHA OaiilaHbICTBI Ojlap YJIKEH €Ki
KJIacKa OeJriHemi:

1) AnumdarThl — aNMIMKIl adKaHaap, amblK KOHEe Typa TapMaKTalFaH Ti30EKTEH TYpPAThIH OJapIIbiH

rajores-, oTTekTi KocsuipicTapsl CHs-CH>-CH3
2) KypbUIbIChIHIA KOMIPTET1 aTOMAAPBIHBIH TYHBIK Ti30eri 6ap KapOOIHKII KOChLIBICTAP.
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_H 5
H2C CH,
HaC CH,
dpomMaTivecKne ANHUHMENHYeCKHe

3) KypouibichiHaa Kemipreri arombeiHaH Oacka saementrepi S, N, O 6ap cakuHa TreTepOLMKIII
KOCBUIBICTApFa JKaTa Ibl:

= / Ry
e
M 0
OpraHukKaJbIK JIpUIiK 3aTTap HOMEHKJIATYPaChI

OpraHuKabIK HET13/11 Ty34ap YIIiH OipiHII OpBIHAA HETi3MiH TOJBIK aTayhl iJIiK CENTITiHAE, al eKiHII —
KBIIIKBUT HEMECE KBIIIKBLIbI PAJAMKAI aTay CENTIriHAe XKa3buiaasl. MpIcalsl, 1-QeHun-2-MeTHiIaMUHONPONIaHO
rugpouxiopuai. Keitbip rerepouukiai xyienaepae, MbIcaibl HPA30JIOH, OKCA3aIUH CHSAKTBI (pYHKIIMOHAIIBIbI
KaJIBIKTHIH PAlMOHAJIbbl aTaybl HEri3ri ce3/ieH 0eiHOei i, al caH/IbIK KOPCETKIIITEpl COHbIHAA KOpCeTiIe i,
MBICAJIbI, aMUIONMUPHH-1-peHu-2,3-1uMeTHIaMHITIPa30JI0H-5.

HaC\N CH

P N—CH
N

|
CgH;z

Bpytro dopmyna yImiH xanmslKapaiblK kyie Kaobuimanrad; Oipinmii C, H; cocblH andaBUTTI TOpTin
Goitbiamia opaanacaasl: C12H17CIN4OS -HCl

TepiTiHIIUIIK Ty37apia OH 3apsj Kakiiaga eMecC, NTOMHBIH ©3iHe Ka3bUiajbl. KbIIKbUIIbl PaauKal
TYBIHJIBUIAPHI AIIIBIK TYpJe OeHHEeneHe i, MBICAIIBI:

#0 _0
~C_  ,aHe COOH:-C'~  aHe COOH,
OH “NH,

OpraHukKaJbIK DpenapaTTapasl Taaaay epekuieaikrepi

Tammay omictepi e3iHmik epekmiemikrepre ue. OpraHUKaNbIK 3aTTapAblH OCHOpPTaHWKAIBIK 3aTapaaH
epeKIIeNiri — oJap JJIEKTPOIUTEP €MeC, COHIBIKTAH Talay Ke3iH/Ie HMOHABI Peakiusiap KOJAaHbUIMAKIbI.
beliopraHuKaliblk  KOCBUIBICTApD apachlHAa OTETIH MOH ajMacy peakKUHsChl OpPraHUKaJbIK KOCBUIBICTAP
apaceIHIArel peakiys OipHemie caTplaa, Oasy eTeni. OpraHHWKaibIK KOCBUIBICTAp JKOFApFBl TeMIlepaTypara
TYPAaKChI3, YIKEH MOJIEKYJIAIbIK CalIMaKKa He, KYPbUIBICHI apaac.

Atlbipmautbliblebl: OPTaHUKANIBIK KOCBUIBICTAP/IBIH HETI31H KOMIPTETi aTOMBI KYPalIbl, COHIBIKTaH 0Jiap
JKaHalbl.
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3epTTeNeTiH ASPUTIK 3aTThIH OPTaHUKAIBIK KOCBUIBICKA YKATAaThIHBIHBI aHBIKTAY YIIiH, OHJIA KeMipTeri
ATOMBIHBIH 0ap €KEHJITiH KapacThlpy KaxkeT. KemnTereH opraHukanblK 3aTTap KYHAIpreHae KeMipieHin KkeMipre
aifHamaapl, OChl KYOBLIBIC KOMIpTeri aTOMBIHBIH 0Oap eKeHAiriH paonenneini. bipak keWbip >xarmainapia
OpTaHMKAaJIBIK 3aTTap KYHAiprenae KeMipiaeHOen i, MbICaibl, CIMPTTI KbI3IbIpca, 01 OyJIaHBIN KETEel, ajl jkakca
KaJIJBIKCBI3 TOJIBIK XKaHBIN KeTeai. COHIBIKTaH KOMIPTEri aTOMBIH aHBIKTAY IBIH CEHIM/I 9/1iCi 0J1 KOCBUIBICTap/IbI
TOTBIKTHIPFBIINTAD KoMeTiMeH kary Oneim TaOputagel. Comma CO, Ta3el OemiHOeHmi, ON  JKaFyAbIH
GeliopraHUKabIK OHIMIHE aifHaIa/Ibl, OHBI apbl Kapal aHATUTHKAIBIK PEaKIIsuIap apKbUIbl aHBIKTAMIBI.

Erep opraHmkaiblK KOCBUTBIC KYpaMBIHIA azom, KyKipm, gocghop, eanocendep oHe T.0. SJIEMEHTTEp
Ke3zecce, OHIa OYJI 2JIeMEHTTEep/ i ally oJapasl CyJa epUTiH KOCBUTBICTapFa aHaIABIpyFa HerizgenreH. On yiiH
OpTaHMKAJbIK 3aTTapFa aJlIbIH-aJIa JKaFy, TOTBIKTBIPY, CUITIII MeTanaapMeH OalIKbITy KOJIBIMEH MUHEPaIH3alus
oTKizenl. MuHepamu3anusi HOTIDKECIHAE KaparnaibiM OeHopraHuKalblK KOCBUIBICTAD TY3 HEMECE KbIIIKbUIEI
TY3€Ii, COCBHIH OJIapAbl WOHJbl AHAJIMTHKAIBIK peakuusuiap KeMeriMeH amanabl. OpraHuKanblK 3aTTapIblH
MUHepan3alus eHiMaepiHiH imruaae Minaerti Typae CO2 sxone HoO kesgeceri, ofap OpraHUKANbIK JOPUIIK
3aTTapAbIH KOPCETKImTepi.

O3i ekeHIrH, KYPBUIBICHIH KJHE CAHABIK MOJIIIEPiH AaHBIKTay/1a KOJAAHBLIATBIH dJicTep:
1. XuMUsIIBIK
2. OU3UKO-XMMUSIIBIK
A) AGcopOIUsITBIK
Bb) AMP, [IMP, Macc-CrieKTpOCKOITHS
B) Xpomarorpadus
I') JII-mucpakusuislk, Tagay
XHUMUSJIBIK 3epTTey daicTepi

1. DaeMeHTTIK Tanaay
2. OyHIMOHANIBABI TANAAY

Canouvik 3nemenmmi manoay 20ici eKki camvlOan mypaovi:

1) OpraHukaablK MOJEKYJIaHbl MUHEPATH3AIUs KOMETIMEeH O0y3i. MuHepaau3aiist HOTHXXECIHIE 3ePTTeiI
OTBIPFaH JeJIeMEHT OeHOpPTraHUKAaNbIK Tanjay 9IiCiHiH OipiMEH aHBIKTaNaThIHAAN TypAe OOIiHII MIBIFYHI
KaXeT.

2) 3epTTeneTiH ANEMEHTTI CanajblK )KoHE CaHIBIK TAAaY.

KoBaneHTTi 0ail1aHbICKAH rajoreHaepai HOHABI TYPre aybICTBIPY daicTepi

OpraHuKablK KOCBUIBICTApJarbl I'aJOreH aroMJapbl Oepik KOBaJCHTTI OaiaHbICIIeH OailaHBICKaH,
COH/IBIKTaH MOHIBI Typle Oonmmaiabl. Ochl KacHeTTepiHe OaiyIaHBICTBI TaJOreHAEpP/IH CalajblK )KOHE CaHJbIK
MOJIIIEPIH aHBIKTAY YIIIH OJIapJbl HOHJBI TYPre aybICTBIPY KaKeT. OJICTepJl TaHlay Ke3iHAe ONapblH
KOBAJICHTTI OaiiJIlaHbIC SHEPTUSCHIH €CEIKe ally eCKepisieli, OJ1 TajloreHIepAiH aTOM/IBIK Maccachl MEH TOJKBIH
Y3BIH/IBIFbIHA OaFbIHBIIITEIL.

KoBainentTri Oaiiianbic ToJIKBIH Y3BIHBIFBI
C-H 0,1018 mm
C-F 0,1381 am
C-Br 0,1767 um
C-J 0,2135 am

lanmorennepain aToM cajdMaKTapbl YIFaiifaH CaiblH, TOJKBIH Y3BIHIBIFBI J1a y3apajsl, OFaH CoHKec
KOBaJIeHTI Oaiitansic aHeprusicel azasasl C-H, C-F, C-Br, C-J.

drop TYBIHABUIAPHI KOMIPCYTEK TYBIHABLIAPBIH ecke Tycipemi, cebedi C-H, C-F OGaiinansic
SHEPTHsIapbl OTE )KaKbIH. VloATYbIHIBUTAPE MUHEPATU3AIUACHI3 OHAM OeltiHe .

KoBayieHTTi OaiflaHBICKaH raJIOTeHICP i HOHJIBI TYPI'e aybICTHIPYIBIH OipHEIIe 9/1icTepi YCHIHBLUIFaH.

1. Kampiuid oxcuii »oHe HATpud KapOOHAThIMEH JKary (KOMIPCYTEeKTiH TajloreH TYBIHIbUIaphI

TaJIaybIH/Ia KOJIJaHbLIA/Ib])
Mertanns! HaTpuiiMeH 0aiKbITY (JIaceHb ChbIHAFbI)-(QTOPTYHBIABUIAPEIHA APHAJIFaH
CinTiMeH KbI3bIPY — XJIOPTYBIHbUIAPEIHA apHAJIFAH
KyMic HUTpaTBIHBIH CIMPTTI €PiTIHIICIMEH KBI3ABIPY — TAJIOTEH TYBIHABUIAPbIHA apHAJFaH
ToTeIFy MUHEpATH3ALHACH — TAIOTCHTYBIHABLUIAPEI TATAaybIHAA KOJIaHbLIa bl
a) KaJuii IepMaHTaHATHI ePITiHIICIMEH KbI3ABIPY

o1k wm
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0) KaJMii HUTPATHI KOHE Kl KapOOHATBI KOCHIHABICBIMEH KbI3IBIPY
6. OrtrekTi KONOANA KAFy dici
OAiCTiH MpUHIAII

OTTeri TONTBHIPBUTFAH KOJOAda OpPTaHUKAIBIK 3aTTapibl JKaFy apKbUIBI KYPBUIBICHIH BIABIPATYFa
HeTi3nenreH afic. XKany eHiMaepi colikec epiTKimTepae epir, epiTiHaiae raloreHAep MOJIKYIIAIE HeMece HOHIBI
Typae ke3neceni. OpraHUKaNbBIK 3aTTapAblH OTTEKTE JKaHy peaKIMsICHH KHICKApTHUIFaH TYpae ObUIail KepceTyre
OoJapb:

P----- X----- CO,+H20+X; X-aHbIKTaIaTBIH 3JIEMEHT

P — opranukansik Oeriri

Tangayapl )Kypri3zy Ke3iHae 3epTTeNIeTiH 3JeMEHTIH epiTiHIiAe KaHaak Typsie 00JaThIHBIH JKOHE TOTHIFY
CaThIChIH Oly KaxkeT. 3epTTey HOTHXKECIHIE JJIEMEHTTIH MOJIEKYJajdbl HEMEC MOHIbI TypHe OOJybl ONapiblH
TOTBIFY TOTHIKCHI3JIAHY PEaKI[Hs MOTCHIMAIbIHA OaIaHBICTHI €KSHIITT AaHBIKTAJIBI.

RF HF
R-CI = O HCI+CO,+H,0
R-Br 2 i Br;

R-J J2

KyxkipTopranukansIk 3aTTap YIIiH:

R-S _S02+§03:+CO»+H,0

SlrHu, GTOp MEH XJIOp YILiH jKaHy ©HIMI MOHJIBI TOTHIKChI3JAHFaH, OPOM MEH MO MOJIEKYJIallbl, KYKIpT
HOHIBl TOTHIKKAH TYpJe Ke3aecemi. ODJIEMEHTTIH MOJEKyJIadbl TYPACH HOHIBI TOTHIKCHI3MAHFAH TYpre
aybICYJarbl PEAKIIUIHBIH PEIOKC MTOTCHIIHAIBIHA COMKEC KeIe .

Otteri Oap kombara coiikec CIHIpYIIi CYHBIKTBIK KYHBUIaIbl. MBbICaibl, HONTBHIH ©31 CKEHIITIH
aHBIKTAyJla KpaxMaJl epiTiHjici, OpoMa TOTHIKTBIPFBIII HEMECE TOTBIKCHI3IAHABIPEBIII KOHE MOH TYPIHC
AHBIKTAHTHIH COWKeC, PEaKTHBTEP KOCHUIAIBI. BpoM CyTeri acKbIH TOTBHIFBI 9CEpiHCH OpoMaT MOHFa NeHiH
TOTBIFAABI, COCBIH OHBl HOIOMETPHS OICIMCH AaHBIKTaWIbl. TOTBHIKCHI3MAHY KaFJaIibIHIA MBIPBIIT
KOCITACHIH KBIIIIKBUT OpTaga KOCKAaHAa OpOMHJl HOHFa JEWIiH TOTBHIKCHI3NAHAAbl, OHBI KYMIC HHTPATHI
epiTiHAICIMEH TUTPICHII. Nonreix canmbix MOJIIIePiH aHBIKTAY A I OChUIAH XKYpri3iiemi.

BrO3+Br+H*—Br,+H,0
Br,+-2KI—+I+2KBr
H20, 1,+NayS,03—2Nal+Na,S406

Br;

Br+AgNO3z(pr) —AgBr|+NO73
Zn+H* AgNO3z(pr) + NH4CNS—AgCNS+NH4NOs
1 3NH4CNS+FeNH4(SO4)2+Fe(CNS)3+2(NH4)SO4

1073 + I+H*—=I,+H,0
1,+2NayS,03—2Nal+Na,S406
|'+AgN03—>Ag1l+NO'3

vy

Eckepmy: By nipoliecTi KOpFaHBIII KO3UIIIPIK kKoHe dKpaH KOMETiMeH Kypri3y kepek. KoibaHbIH BICTBIKKA
TO3IMJIUIITIH MYKHAT TEKCEPY KaXKET.

OTTekTi Ko0ama *ary OMiCi OpraHMKaJbIK KOCBUIBICTAPIBIH KYPaMbIHIAFbl TaJOTrCHICPIiH
carmaJbIK XOHE CaHJIBIK MOJIIICPiH, COHBIMEH Oipre Ta3abFbIH aHBIKTayFa MYMKIHIIIK Oepeti.

Tamorennep/i aHBIKTay
1. MuHepanu3anusaH KeHiH KyMiC HUTPATHIMCH PEAKIIASCHI
2. A30T KBIIIKBUIB EpITIHAICIMEH KBI3ABIPY AapKbUIBI EpITIHAIHIH Tyci OOWBIHIIA OpOM MEH HOATHI

AHBIKTAW I
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3. JlacceHsb oaici OOMBIHIIA €PITIHAINETI raJOreHIepl bIABIPATy apKbUIbl aHBIKTAY. O1ic OpOMUATED MEH
HOTUATEPI KBIMIKBUT OpTaga Kaluii IepMaHraHaThl epiTiHmiciMeH 0oc OpoM MEH HOIKa JIcHiH
TOTBIKTBIPYFa HETI3ICNITCH, OCBI ChIHAK apKBLIBI XJIOPUATEPACH AXKBIpaTyFa O0Ia IbI.

BenbIuTeiiin ChIHAFBI

4, TlnatuHa CHIMBI Oap BIABICKA a3 MOJIICPAE 3ePTTENICTIH 3aT MEH MBIC OKCHJIIH CaJIbII, ra3bl OTTHIKTA
KBI3AbIpassl. JKabIHHBIH KaCchUT TYCKE OOSUTYBI TaJIOTEHISPIiH 0ap eKeHairiH monenaetini. XKaceun Tyc
MOJTKa, KOT'UIIIp KachlI TyC XJIOp HeMece OpOMFa ToH.
®DTOpAbI aHbIKTAY

5. TlupkoHHH epirim Ty3sl adu3apWHMEH KBI3BUI KYITiH Tyc Ty34i. OCBl peareHTKe (TOp MOHBIH KOCCa,
ZrFe kemmeHi Ty311iI, Tyci KyJITiHHEH capbiFa aybICaIbl.

QO On

O ou
~, ox
LI = = tefer (©CIXE)
' SOaNO S SOa s

]
12 quokcUAHMPAKUNOH -

3 cYALDAMAR HGHPuQ KPATHO PHOACDOBLIW
O On O om
oH - -2 SRl
o (@O ) |+ oF — ool e 6 @
&7 %% ) 5 wos
A RAM bW

WKPACHO PUOARMORLIV

Kyprak MuHepanmzanus Ke3iHAe TNperapaTTbl HaTpHi KapOOHAaThl jkoHe Kaiuuid HutpaTtel (1:1)
KOCBIH/IBICBIMCH JKaFbIT, KaJIBIKTHI CyJa €piTill, KaJbIMA XJIOPHUII PITIHIICIH KOCAbl, KAIbIMA (GTOPHUII aK
TYHOACHI TY31Iei:

Ca>*+2F =CaF, |

CyTeri acKblH TOTBIFBI CiHipiareH (TopuI-MOHABI oTTeriHAe skakkanma Temip (III) TwonmaHater
epiTiHAICIHIH KBI3BUT TYCI TYCCI3ACHE ]!

Fe(SCN); + 6 F" = [FeFg]* + 3 SCN-

Amnmapartypa
IMpubopapiH *xanms! Typi cyperte kopcetiirer (cyper 1). XKary cupivaputsirsr 250.... 1000 mu, HIII 29
i 6ap, pICThIKKA TO3iMI1 Kojbana xyprizineni. Konbana nuamerpi 0,8 ..1,0 MM HHXpOM CBIMBI Oap THIFBIH
6ouys! kepek. CoIMHBIH 0oc Oeirinae auamerpi 0,3.. 0,5MM HUXpPOM CHIMBIHAH KacaJlFaH CIUPANb KaJFaHaIbl
CripanbablH MakcuMaibasl quaMeTpi 7...10 MM sxoHe y3bHawirbl 12... 15 mm. Crupanb KomOaHBIH TOMEHT]
6eunirinen 10...20 MM KalIbIKTHIKTa OOJTyBI KEpEK.

Tanpayasl :Kyprizy TeXHMKAChI
JKaryra apHanmraH xonbara coiikec CiHipymIi epiTiHmi Kyisi, 1...2 at™ KeickiMaa, 15... 20 ¢ orreriMen
TOJNTHIPAIBI. AJIIBIH-aIa OJIIICHTeH JOPUTIK 3aTTH MakeT TypiHde oparm, nemiodanra /20 x 20/ Hemece Hacka
MarepHuaiFa caibll, (ukcaTopra enrizeni. CYWBIKTBIKTApABI Tajmay Kesimme Kyucis ¢umstpre /20 x 20 mm/
caJIblll, KOHYC TYpiHIE Opall, (puKcaTopra OopHaIacTsIpaibl. TachIMaIIAFGIKa KYJICi3 cysri Karasman /2 x 20/
KiHimKe 0ok sxacaiiabl. Ockl OOJIKTI XKaFblll, 3aT CalbIHFaH (PUKCATOPBI Oap THIFBIHMEH Te3 kabambl. JKany
Ke3iH/Ie THIFBIH/IBI KOJIMEH KaTThl Oackin Typy KaxeT. 30...60 c. keliin konbaHbl kKakchlIan apanacteipaabl. OnaH
KEHIH ChIHAKTBI CIHIPYIL epITIHAIMEH KYpri3ei.
Haszap aynapeines!  XKary nporiecid KOpraHbII KO3ULAIPIK KUil, KOJIOaHBIH alblHa KOPFaHBIII KpaH
Koro KaxxeT. KoytbaHbIH BICTBIKKA TO31MI1 O0JTybIHA Ha3ap ayaapy Kepek.
OtrexTi KONIOAAa Kary 9Jici AOPUIIK 3aTTap/bl camanblk /KOBAICHTTI OalIaHBICKaH rajJoreHep, asor,
KYKipT, (ochop, MBIIBSIK XoHE Oacka dNMEMEHTTEpl aHbBIKTay/, CaHABIK aHBIKTayla, COHBIMEH Oipre Ochl
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AIIEMEHTTEP/II npenapaTTapaarbl KocIia peTiHze aHBIKTayFa MYMKIHJIIK

Oepei.
cyper. 1. Otrekti Kon0asa xary 9/1iCIMEH TajljayFa apHairaH Iproop

1 — nudi 6ap THIFBIH, 2 — HUXPOM ChIMBI, 3 - 3amai, 4 — yiri cajiMarbl HeMece epiTiHIiHI HeMece Ta0IeTKaHbI
TachIMAIMAWTBIH KYJICI3 Cy3ri, 5 - HUXpOM HeMmece IUIATHHAIAH jkKacanfaH crnupanb /bukcarop/, 6 — orTekTi
KoJ0a, 7 — ciHipymi epiTiHmi.

Du3NKO-XUMHUSUIIBIK dicTepi

Ooicmep. Onrukansik —YK, UK, AMP, 'MP, macc-cnekrpockonust; xpomatorpadusuisik — JKKX,
I'CX, XKOCX.

Hopimik mpemapaTTapAblH 631 €KeHAIri MEH Ta3aJbIFblH aHBIKTAy VINIH KOJAAHBUIATHIH (HU3UKAIBIK
KOHCTaHTaJIap MEH XMMUSUIBIK KaCHETTEepi: epirillTiri, TYTKBIPIBIFEL, KaTy, 0aiKy, KaifHay TeMIepaTypachl, ChIHY
KepceTKimm. Maitmap MeH CYWBIK Maimapasl HIACHTUQUKANWIayda OTTCKTi, caOBIHAaHy, HOITHI CaHBI
AHBIKTAJIa bl

Anndarrbl KOCBLIBICTAP
KemipcyTekTep kKoHe 0/1apABbIH raJI0TreH TYBIHABLIAPBI

KemipcyTekTep KeMipTeri MEH CyTeTi aTOMAapbIHaH TyYpaThlH KOCBIIBICTAHFa KAaTa/lbl.

CnH2n+2 KYpBUTBICTBI KOMipCyTeKTep KaHbIKKaH HeMece kebiHece mapadunaep aen ataraznpl, aa CnHan,
CnHan2 KyphIIbIC KaHKIIAFaH KOMIpCyTeKTepre TOH. OyJI KOCBUIBICTApABIH HETI3ri amy Ke3i Oonbln Taburu ras
JKOHe MyHall caHanmanmel. MyHal, MyHail eHIMaepi XoHE MYHAaWIBIH KalTa eHJeNreH oHIMIepi OcH3WH
MeIWIHANA oTe epTelneH KonmaHbutagsl. Ochl eHiMaepHAiH OapibIFbl KaHBIKKAH KOMIpCYTEK TYBIHIBUIAphIHA
xartanpl. MyHaiiiaH MeIMIMHAIBIK perapaTTapblH aly YIIiH QpakusuIbIK aiiiay KOJIIaHbUIAIbl, HOTHKECIHIE
0aJKy TemIiepaTrypachl MEH ThIFBI3bIFBI APKBLUIBI 2XKbIPAThLIATBIH (pakiusiap Ty3ineai. Bazenun MeH napadun
napaduHAi MyHall eHIMepiHEH aJbIHAIbI.

MyHaiijaH anbplHFaH ©HIMAEP KYKIPTTi, a3TTThl KOCBUIBICTAPMEH, KAHBIKIAFaH J>XOHE apOMaTThl
KOMIPCYTEKTEpMEH JlacTaHaJpl. byl KocmamapiaH Taszanay YHIIH KYKIPT KBIIIKBUIBIMEH, COCBIH HaTpui
TUIPOKCUIIMEH OHJICTI, PeaKIUTHBIH KBIIIKBUIIbI OHIMIIEPiH OeTapanTaidl OTHIPHII, Oip ME3riiae KioepiiMeHTiH
Kocria OOJIbIN caHaIaThIH Ha(TeH KBIIIKBUIBIH OOJIiN aryFa MYMKIH/IK Oeperi.

Kazipri yakpITTa KaHBIKKaH KOMIPCYTEK TYBIHABLIAPHI MpenapaTTapbIHBIH MEIWIMHAIBIK MOHI KOK
JKOHE (apMakomesulblK  Oombinm  caHanMalapl. COHIBIKTaH COHFBI  Ke3/1€ KOMIPCYTEKTEpIiH TrajoreH
TYBIHJBUIAPBIHA YIIKEH MoH Oepinyne. KemipcyTek MoJeKynachiHIaFb! 0ap CyTeri aTOMBIHBIH OPHBIH TIOTCHED
(pTop, xmIO0p, OpOM, FOI) OACKaH OPraHUKAIBIK KOCBUIBICTAP KOMIPCYTEKTIH TalreH TYBIHIBUIAPHI ST aTajalbl.
Op raJioreH JOPUTIK 3aTThIH XUMHUSUIBIK, (PH3UKAIIBIK XKoHE (hapMaKOJIOTHSIIBIK dCEpiHe OIHMIK BIKITA eTeIi.

XUMHUSJIBIK KYPbUIBICHI MeH (apMaKoJIOTHsIBIK,
acepi apacbIHAAFbI 0alIaHBICHI
l"ayoreH TyBIHIBUIAPBIHBIH (PU3MOJIOTHSUIBIK 9CEPi OJIAP/bIH Maiyapia epy KaOlleTiH ecKepe OTBIpHI,
JKYWKE yJIpallapbIHbIH JUIOUATAPBIHAA (DU3UKAIBIK KOHE KOJUIOUIAIbIbI ©3TepiC SHT13iM, YKaHCHI3AaHIBIPFBIMI
oCep KepCeTyre Heri3ienred. XJIOPTYBIHABUIAPBI OpOMTYBIHABUIAPBIHA, a1 OpOM TYBIHIBUIAPHI HOJ
TYBIHJIBUIAPBIHA KaparaHjaa OeNICeHAUTIr OFapbl. ['aloreH TYbIHIBUIAPBIHBIH HAPKOTHKAIBIK JKOHE YIIBLIBIK
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acepl e KeMIpCYTEKTep/IiH T'ajJOreHICHY CaThIChiHA OalaaHbIcThl. KeMipcyTek MOJeKysIachlHIa TajJoreHIep
CaHBIHBIH OCY1 OJIAP/IbIH HAPKOTUKAIIBIK )KOHE YJIBUIBIK 9CEPIH KYLISHTE 1.

Ianorennep OXK Texerim acep kepceTei.

XIJIOpaTHIT KBICKa MEp3iMJIi MHTaSIIMSUIBIK, HApKO3/1a KOJIaHbUIabl, Kel jKaraaiaa yimajiblK jKOFaphl
OeTkeifiHAer] aybIPCHIHY b 0ACya )KEPTUTIKTI KaHCHI3IaHIBIPFBIII 9Cep KOpPCETEI.

XopohopM HWHTaTALMMSIBIK HapKo3la KoijaHbUiagbl. OHBIH epeKLIeNiri Te3 ocep eTell KoHe
OaNKbIMaiIbl, COHBIMEH Oipre YJBUIBIFBI J)KOFaphl COHIBIKTAH MEAMIMHAIA KOJIAHBLITYbI mekTeyii. [Ipenapat
CBIPTKA BICKBUIAY MaKcaThIH/A KOJAHBLIAIbl (CKUMUMAApMeH Kocrackl). Hapkosra apHanraH xyopodopM Kycy,
BIKBUIKTAY Ke3iH/e iMKe KonmaHbpuiansl (3-5 TaMImsl cyFa Kocamusl). XJI0pohOpMHBIH T€3 TOTHIFY KaOlleTi OHBI
cakTay Ke3iHIe ecKepiei.

@dropoTaH HHTAIAUMSIBIK HApKO3la JKOFapbl OEJICEHAUTIK KOpceTelMi, YIIKBII WHIaISIHSIBIK
HapKOTUK. Ocepi xnopodopmra Kaparania 2 ece, d3puHre KaparaHna 4 ece KYIITi. YJBUIBIFBI TOMEH. OPTYpIi
XUPYPrHUsUIBIK OIepanusiiapaa, acipece KOKipeKk KybIChl ar3ajiapblHa OIepanus jkacayla KoJJaHblIaasl, cededi
OJ1 KBIHBIC JKOJJIApbIHBIH Kijlered KaOaThH TiTipkeHmipmeiai. OTTeriMeH jkoHe a30T OKCHII MEH OTTeri
KocrachkiMeH 1 6eik a¢up MeH 2 6eutik GTOpOTaH KOCHIHIBICH TYPIHIE KOJIIaHBUIAIbL.

HonodopM aHTHCENTHKANBIK 3aT pPETiHIE CHIPTKA KarapMail, NPUCHINKA, >KYKMaIbl >KapajlapAblH
XHPYPTHSUIBIK TaHFBIII TaMIIOHIAPHl TYPiHAEC KOJIaHbUIAABL [IpemapaT HapKOTHKAJBIK dcep KOpCeTel.
Honodopu 3akpIMmalIMaraH YiINara acep KepceTeli, 3aKbIMIalFaH yiaga KaHMEH HeMece ar3alarbl Oacka
CYHWBIKTapMEH dcepIiecin (KypaMbIHIa KaTanasza (hepMeHTi 0ap), MOl CHAKTHI dcep KOpCeTe .

lajioreH TybIHIOBUIAPBIHBIH XUMUSUIBIK TYPFBIIAH KaparaHaa peakuusra Tycy Kadineri sxorapel. Eckepe
KeTeTiH »XaFJal, rajoreHaep KeMipTeri aTOMbIMEH eoTe Oepik OaillaHBICKaH, MOHOTEHI JKarmaiima emec,
COHJIBIKTAH 0JIap KapanaibiM aHaJUTHKAIBIK PEeaKIUsIapMeH aHBIKTaIMalIbL.

®apMaKonesIbIK Npenaparrapbl
Xmopatun — Aethylii chloridum CH3 CH, CI
Xnopodopm — Chloroformium CHClI; - yiuxnopmeran
Hapxko3sra apuanran xiopopopm — Chloroformium pro narcosi
Homodopm — Jodoformium CHJs - Yummoameran
®roporan — Phthorotanum CFs- CHCIBr 1,1,1-ymdTtop-2-xs0p-2-6poMdTaH.

agrwdE

@Du3uKAJIbIK KacueTTepi

XJIOpITHII MNP TYCCi3 CYHBIKTBIK, MXCHIT YIIAAbl, ©3iHe ToH JKeMicTiH wuici Oap, KaiitHay
temrneparypacel 12-13°C, coHAbIKTaH o0J1 Te3 Oy/aHbI, CAlKBIHIBIK JCep TYFBI3Ybl OHBIH IKEPTiTIKTI
’KAHCBI3IaH/IBIPFBINI dcepiMeH TyciHmipineai. Ilpemapar cysna KublH €puji, CIOHUPT oHe d(upmMeH Oapibik
KaThIHAcTa apanacajpl. XKachl1 xasbH Oepe )KaHbI, KOMIp KbIIIKbUIbIH, Cy )KIHE XJIOPIIbI CYTEK TY3LIEe/i.

XnopodopM Tycciz MeJIip ayblp KO3FajIMalbl CYHKBITHIK, ©31HE TOH WiCi JKOHE Kyimiprimn aami Oap.
¥Ymkpim. Cyna Hamap epuji, CUpTIEeH, OCH3MHMEH koHe 3(hup MaiinapbIMeH OapIibIK KaThlHACTa apajacajbl.
Kaiinay temnepatypachbl 59,5-62°C. Toirbisabirsl 1,474-1,483 r/cm®. xmopodopM Gybl GalKbIMaiiIbl, xKapbLibic
Oepmeiini.

HonodopM KeIITHIp TUIACTHHA TIPi3Al KpUCTAIAAp, JIMMOH capbl TYCTi. banky temmeparypacsr 146-
120°C (p1upIpaybIMeH). OTKIp KarbIMCBI3 XoHE oTe HaBsA34MBHIN mici Oap. Cyna ic Ky3iHIe epimeini, cimprre
KWBIH, KalfHaFaH CITUPTTE JKEHIT eprai. KanbsIThl TeMIiepaTypaHblH ©31He YIIKBII KaCHEeT KopceTe .

dTopoTaH MeIip, TYCCi3, ayblp, KO3FaIMAIbI, KESHIJ YIIKBII CYWBIKTHIK, XJI0pohOopMFa YKcac, TOTTi,
Kyimiprimm  gomzi. JKaHOaiger, >KapeuTIc OepMeiili, COHIBIKTaH oOmepanus Ke3iHAe pPEHTTeH KOHE
JJeKTpoanmaparypaiap Konmany kKayirncis. Cyma a3 epumi, Cychl3 chnupTiieH, 3¢upmeH, ximopodopmmeH,
YIIXJIOPATUIICHMEH, YINKBII JXOHE YIIMAWThIH MaitnapMmeH apamacaabl. Kaiinay temmepatypacsl 49-51°C;
TBIFBI3ABIFR 1,865-1,870 /rem®; chiny kepcerkimi 1,3695-1,3705.

AJly Koaaapsl
XJI0op3THI any oMmicTepi oTe Kem, OipaK OJIap[blH INIHIEC KeH TaparaH, ©HEPKAOCINTIK MoHI Oap
TOMEHJICT] 9IicTep OOJIBIN CaHAaIaIbI.
1. Kyprak xijopcyrekti 110-120°C neiiiH KbI3ABIpBIN, CyObl ©3iHE TapThIN ajaThlH 3aT (KYKIpT
KBIIIKBUIBL, CYCBI3 MBIPBIII XJIOPUIlI HEMECEe KAIBIN ) KATBICBIHAA a0COFOTTI STUII CIIUPTI apKbUIBI OTKi3E/Ii:

C,HsOH + HCI — C>HsCl + H,0
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Peaknumsuibik Maccanbl 60-70° C nmeifiH cadKbIHAATHIM, XJIOPITHIBAL aimaiinel. O calKbIHIATKAHIA
JKSHIUT KO3FaJIFBIII CYMKTHIKKA aifHamaapl. KBIMKBLT )KOHE CIUPT KOCMANAPBIHAH Ta3apTy YIIIH OHBI ajljIbIH-aia
Cybl 0ap IIBIHBI BIABIC APKBUIBI, COCHIH JKOFaphl TeMIlepaTypala KalHaWThIH KOocHajJapJbl YCTan KalaThlH
KOJIOHKA apKBUIBI OTKI3e/Ii.

2. XJI0paTHIAE KO MeJiiepAe MyHail KpeKHHT Ke3iHJe TY3LIETiH STHJICHTE XJIOPCYTEKIIeH acep €Ty
apKBLIBI aajIbl:

CHs=CH, HCI GH3CH:Cl

By Temneparypachkl XJIOpITWIIAL Ta3apTy YIIIH KOHIEHTPJI KYKIPT KBIIIKBUIBL, COCBIH CLNTI epiTiHaici
apKpuIbl ©TKi3eni. OmaH apbl Kapail TOHA3BITKBII KOMETIMEH KOHJAEHCAIWsIIall, KaTThl CUITIMEH KenTipeni.
Ta3anbIFeIH TEKCEpin OONFaH COH, aMITyJIajapFa TOJITHIPaIbI.

Xitopodopm

OHepKocinTiK MoHI Oap aiy amicTepi:

1. XnopodopMmasl axydblH ©Te KEH TaparaH, ©HEpKOCINTIK MoHI Oap omicmeH JImbax ycChIHFaH.
XnopohopMabl STHI CHUPTIHE XIOPJBI i30ecTieH ocep €Tyl apKpUIBl ajambel. XJOpIBl i30ec CHHPTTi
aneranpaeruake (I) meiiH TOTHIKTBIPHIN, apbl Kapai XjIopodopM i30ecrieH dcepIiecim, XJIOpiaHy HOTIDKECiHIe
yurxioparneransaeray (II) Hemece xiaopans ananel. CintimeH, kebinece Ca(OH), acep etin, xiopodopm anmaapr:

ocl 0
C,H;OH + Ca N —* H,0 + CaCl, -+ CH,CL
H

I

0 ocl 0
2CH3C</ + 6Ca< —> 3Ca(OH), -- 2cc13c< 4 3CaCl,
H! cl H

11

0
2cc13c< + Ca(OH); —> 2CHCl; -+ Ca(HCOO),
H

IIporece ke3iHAEC XKbUTy OONIHETIHIIKTCH PEAKIMSIIBIK MacCaHBIH TEMIICPATypachl KOFapbLIaWIbI.
TemneparypanbiH 60°C KeTepiIMeyiH KaJarajar OThIpY KaxeT, ce0edi XIIopiibl i30ec KarbIMChI3 oHIMIEp Oele
OTBIPBII, BIABIPAYBI MYMKIH — KAJIBI[HIA XJIOPATHI XKOHE XJIOPHII:

OCl
6Ca — Ca(ClQy), -+ 5CaCl,
Cl

2. CriupTTiH OpHBIHA AIlEeTOH KOJ/IaHy apKbUIbI Ta3a xjopodopm amyra Oonansl. OraH i36ectieH acep
etce, yurxiopareta (I11) Ty3imim, o1 KaJbIuil THIPOKCHAI MEH KaJIbIHiA alleTaThIHA BIIBIPAIIEL:

o} ocl o}
2CH3—-C< 4 6Ca< —_— 2CH3C< + 3Ca(OH) - 3CaCl,
CH, cl CCl,
11l

0]
2CH3C</CC] + Ca(OH)y — 92CHCIy - Ca(CH,CO0),
3
3. Taza xmopodopMapl XJI0paaruapaTKa CUITIMEH 9Cep €Ty apKbUIbI aTajbl:

CClg—C—H + NaOH —— CHCI, 4- HCOONa 4 H,O
oH
Xaopaaruapartbl 15% HaTpuldl THIPOKCHAIHIH €Ki ece Kem KeJeMiHAE epiTil, KaJbIIThI
TeMIepaTypaia Kanapipasl. bipas TypraH coH ammapaT TyOiHe XJ0pohopM KUHAJIAIbI, OHBI OOl ajbIl, KYKipT
KBIIIKBUTBIMEH JKYbIT, KaJbIIMKA XJIOPHIIMEH KETITIPIIl, aliaiIbl.
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4. COHFBI Ke3/1e DJICKTPOJIUTTI 9/IiC KOJIMaHbLIaAsl. bacTankel eHiMaepi — cniupt, arerod. Cupt Hemece
alleTOH/ABl Kaluii HeMece HATpHW XJIOPHII EepITIHIICIMEH apanacTheIpbll, ammaparka canbin, 60°C neii
KbI3JBIPHIT, 3-4A TOKIIEH 3JIETKPONU3 XKYprizeai. DIeKTp KyaTblHbIH ocepineH HaTpuit xiopunai NaOCI sxone
NaOH aysichim, ciupTiieH acepiece:

NaCl === CI~ 4 Na+
NaOH «—— Na*+ «— NaCl —> CI~ —— Cl,
Karon ason
Cl, -+ 2NaOH — NaOCl 4- NaCl -+ H,0

Naogl O NaOcl O NaOH
CHOH —> HC-C/ —— c130_c</ —— CHCl; 4 HCOONa
H H

dTopoTaH
CF3; — CHCI + Br — CF3 — CH BrCl + HBr

Honodopm
Xnopodopmasl any omictepi mogodopMra 1ga ToH. bacTamkel amy Ke3i — CHHPT HeMece aleToH.
TOTBIKTBIPFBILI PETiHIE HATPHIA JKOHE Kalhid THIIOHOAUTI KOJAAHbLUIA bl Byl Ty3/ap KajbInThl TeMIepaTypana
TYpaKChI3, OJapbl OHIIpIC Mpoleci Ke3iHIe peakIMsUIbIK ammapaTta KYWHiprimn cinTire 60c MOAIEH ocep eTy
ApKBUIBI ajlajbl:
I, - 2NaOH — > NaOI - Nal - H,0

Apbl Kapail mpouecc xmopodopMm aixy jkarmaibiHa ykcac. Erep Oacramkel 3aT peTiHIE AaleToH
KOJITaHBLUICA, OHJa TpoIecc XJIopodopM IpoLeciHe yKcac Kyprisuieni. boc mom meH ciiTi peakmusra TYCIl
runoHoautiieH Gipre NaJ tysimin, NaOCI ocepinen noau HoaKa aybicasl.

Homodopmasr COHBIMEH Oipre SIeKTPOINTTI 9TICTICH aHBIKTAMIbI.

Tazaablrbl

Bapnbik mpenaparTapaa any JKOJbIHA OaiaHBICTHI MBIHA TOMEHJIErl Kocmajap OO0Jybl MYMKIH:
CIHPTTEP, ANBACTHATED, OPraHUKAaJbIK KOCIaiap, XJIopuaTep, 6oc XJaop, OpoMuarep, 60c OGpOM, KbIIIKbUIIBIFbI
MEH CUITUIIN], BUIFal YIIMAHTBIH KaIAbK, xiopodopmaa Oernme (ameranbaeruia, 0acka OpraHUKANBIK
KOCBUIBICTAP).

Xnopamunoe cnupm Kocnacwvin no10(opM CHIHAFBIMEH aHBIKTAHTbI:

CoH;OH - 41, 6KOH ~— CHIy} - 5KI 4- HCOOK - 5H,0

Oruner KocrtacklH KMnOy epiTiHAiciHig Tycci31eHyi OOHBIHIIA aHBIKTaHIBI.

Backa opranukanbik Kocranapasl KoHImeHTpai HoSO4 epiTiHaiHIH TaiiiaHybl apKbUTEl aHBIKTAHIHL.

Xnopatungi ainay kesinge 6exinren HCl npenapate! nacraybl MyMKiH, COHAKTaH M@ KbIIKbUIBEFBIH
TEKCepy/i YChIHATBL.

XiopohopMabI TazapTy

TexHukanblk xjopodopM MequIMHANA KOJJIaHyFa j>KapaMmchl3, COHABIKTaH apHaibl Ta3apTyAaH OTyi
KaXKeT.

Bipinmn cateicbiHna xnopodopmasl cymeH xyaznpl. Ox yuiiH cy MeH xyiopodopMsl Oipseii keiemie
anein, 1,5 carar apanactbipaabl. bipa3 yakeIT ©TkeH COH XJI0poopM KabaThlH 06l ajblll, OFaH a3 MeJIIep/e
40% QopMasuH epiTiHaiCi MEH KYIITI KYKIPT KBIIKBUIBIH Kocazpl. KocraHbl y3aK yakbIT apanacTheIpbll, Oipa3
yaKbITKa KOWBIN KOSABLXJIOPOGOPM >KOFapFhl KabaTbiHAa >kuHaiagbl. KymTi KYKIPT KbBIIKBUIIBIMEH OHJEY
XJIOpO(OPMIBI OPTaHUKAIBIK, KOCHaJapJaH Ta3apTy MakcaTbhlHAA Kyprizieni. Xiopodopmasl aiigan, cymeH
JKYBIT, KYKIPT KBIIIKBUIBI KaJIBIFBIH CUITIMEH OeciWrapanTainsl. JKysurFaH xiopoopMasl aiimaiinel. Aiinay
JKYHeci TepMeTHKAIIBIK O0ITyBl KaXKeT, ce0ebi aya KaThICBIHAA XJI0podopM OyBI TOTHIFaIbL. AiinayasiH Oasy sKoHE
Oipkenki oTyi XJIOpohOpMHBIH >KOFapFBl camaja albIHYBIH KaMTaMmachl3 eTeli. AWganraH XJIopoQopMIsI
OipmemMeMeH KYHAIpITeH Cy3Tilml apKbpUIBI CY3ill, COCBHIH Ta3za XJIOpOoGOpPMIBI ilIiHEe alIblH-ajla XJIOPOQopM
calIMarbIHa KaTbIcThl 1% MemmiepiHae CnMpT KyHBUIFaH BIOBICKA XHHAWABL. blgpic (15 kH) Oerine mewiH
TOJNTBIpaJBl. Op BIIBICTAH TaJlayFa ChIHaMa ayblHagbl. OChUIall Ta3apThUIFaH XJIOPO(OpM Ta3a Jel ecenTenesi,
Oipak HapKO3Fa KOJIJaHyFa )KapaMChI3, COHABIKTAH HAPKO3Fa KOJ/IaHy YIIiH KOCBIMIIIA TazapTyaa eteni. O yimiH
XJIOPOGOPMHBIH KPUCTAJIABI TYPJE KEUIeH/i KOCBLIBICHI aJIbIHA/bI, OJ CYy MOHIIACBIHZAA KBI3ZBIpFaHIa Taza
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xsopodopm OGexeni. KebiHece cammuui KbINIKBUIBI aHTHAPUAL MeH (TeTpa CalMIuil) XJIOpPOQOPMHBIH eKi
MOJIEKYJIachl KpUcTanaan bl KpI3apipy Ke3iHae O6MHIeH TeTpa CATHUIIIT OHIIpICTe KOJITaHyFa 00Iabl:

0 o)
Vi 7
= COOH Z G +CHCly =~ C/ t°
| = UL — U e —
N-N0H N0 N80

TeTPpaCadRURR

A

—_ <I(') + 2CHCl,

Anpiaran xjopopopm M@ X OGapnblk TanantapblHa caidi Ooiybl KakeT. bipak Kanpmail nopexene
TazapThuICa Ja, OHJAA 9PTYpIi Kocmajap Ke3jlecyl MYMKIH: allbJeruarep, CIUPTTEp, OpraHUKaIBIK Kocralap,
XJIOpHATED, OOC XJIOP, XIOPCYTEK KBIIIKBIIBI, Cy )KoHEe HApKO3Fa apHaJFaH XJIo0podopM YIIiH eTe KayinTi ¢pocreH
Kocrachkl. by KocrianapasIg Tycyi Ke3aeHCoK emec.

Anvoeauo Kocnacwl

Erep xmopodopmabl amynslH OacTamkpl 3aThl PETiHIE aleTaNbACTH[] KONJAaHbLICA, OHJIA AaJIbICTHI
KOCTIachl 0OJIybI MYMKiH, COHBIMEH Oipre CIIMPTTEH ally JKargalbIHIA 1a Ke3[Iecyl MYMKiH. ol Kocransl Heccnep
peakTHBi KemeriMeH amrassl (0oc ceiHA O6JIiHyl HOTHKECIHAE CYp TYCTIiH Maiaa G0Iysl):

O
K Hgl, + R—C<H + 3KOH ——> RCOOK - 4KI -- Hg} - 2H,0

Opeanuxanvix Kocnaiap

XnopodopMIbl amy TPOLECIHAE aleTaIbIeri HeMece aleTOHHBIH TOJIBIK €MEC XJIOpJiaHy eHIMIepi
ty3inyi mymkin: CH,Cl1—CHO, CHCI—COCH3. byn eHiMaep CciaTini opTaga oOpTYpi KaHBIKIaFraH
KOCBUIBICTAp TY3iM, NpPENaparThlH YJbUIBIFBIH KOFapblIaTajibl, COHABIKTAaH M@ opraHuKajblK Koclaiapra
TEKCepyAl YcblHanIbl, OHbI KOHUEHTpAal H.S0s kxemerimMeH Tekcepelni, erep Kocma OoiiFaH karjaina osap
HIafBIPIIaHBII, EPITIH/I capFasibl.

Any mpouecinae conbiMer Oipre xmopuarep (CaClz, NaCl) kocna peringe kesnmeceni, OHbI Kymic
HHUTPATHI €PITIHAICIMEH TEKCEPEi.

Hapxosra apranran ximopodopmiaa eTe KayinTti (ocreH Kocmachl Ke3/Iecei, O MpenapaTThly ayauarbl
OTTETiMEH TOTBIFYHI )KOHE IYPBIC CAKTaJIMayhl Ke3iHIe TY31Tyl MyMKiH:

Oy _ /O
CHCl, —> CCI,OH ——> c1--c:<cl

By mporiecc >xapbIK MEH BUFAJI ocepiHeH Kymieiemi. PocreH apbl Kapai TOTBIFBIN, KOMIDP KBIIIKLT
ra3bl MeH 00c XJop Oesie bIIbIpaiabl. by 3aTTap xmopodopmM yiiH 60iaMaybl Kepek Kocnanap O0JIbIl caHaIa Ib:

0O o
c:l—c</c1 —> CO,4-Cl,

docreH KocnacklH aHWIMHMEH TU(DEHIIIMOUYEBHHA Ty31Tyl OOHbIHIIA anryFa GOJIaIbL:

O
//:\\,_NH2 + Cl——C{C1 +- HZN—//—\\____> Hal

H O I?
i
4, </ \>_I§_C_N_</ Vi
IudeHHNMOUEBHHA

HeMece OCH3UIWHHIH (OCTeHMEH TOTBHIFY pPEaKUUsIChl KOJJaHbUIAAbl. TOTBIFYIBIH €piMeiTiH eHiMaepi
epiTiH/I/Ie aiany TyAbIpabl.

Cl s HN — CeHs — C5H4|— NHz -HCl

2HoN — CeHy-NH+C =0 _>C =0
Cl \_ HN-CeHs— CeHa b NH,-HCI
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@ocren Ty3inyi kesinnme Oip wmesriime HC1 GemiHyi XiopoopM oOpTachll KBIIIKBUIIBI ETE.
KpILIKBLIIBI CofiKec HHAMKATOPBI OOMBIHIIA aHBIKTai B! (OpoMbeHoT Kori).
Boc xmnop xocmackl poCTeHHIH BIABIPAYHI XKHE dJIEKTPOJIUTTI aily JKOJIbI Ke3iH/Ae XJI0poQOPMHBIH OHIMI
OOJIBII CaHAJIa b
Tonplk TazapTbUIMAy HOTIDKECIHIAE TY3UIyli MYMKiH. Oy KocmaHbl KJ epiTiHHiCiH KOCKHAAa HOI
MOJIEKYTIANIBIK TYpAE OOIiHIII, KpaXxMamabl KOK TycKe 00ITybl OOMBIHINA aHBIKTAN B
Cly 4+ 2KI —— 1, -+ 2KCl

KoncepsaHT perinae xnopohopmra 3THII CUPTI X10podopM ceiMarbiHa KaTeicTh 0,6-1% Memmuepinze
Kocbutanel.  Cnupr  (OCreHMEeH KeMip  KBIIKBUIBIHBIH — AMATHI  SGUpIH  Ty3il, YJIBUIBIK  SCEpiH
3aJIaJIChI3IaHIbIPAIbL:

o OC.H;
cl—Cd -+ 2CH;0H —> C=0  + 2HCI
a Noc,H;

ConzpikTan M® cnupTTi canaiblk FaHa eMec, CaHbIK aHBIKTayIbl Ja Tanan ereai. CIupTTiH Memepi
xyopodopm canmarbiHa KaTblcTel 0,6-1% wMemmiepinge Oomybl kepek. On ymiiH XiopohOpMHBIH Oenrii
memmepine KoCroO7 THUTpii epiTiHIICIH apThIK MeJIIepe >KoHe a30T KbIIIKBUIBIH Kocaisl. Kamuit OuxpmaTsl
COUPTTI aleTanbIeTHIKe JOeHiH TOTHIKTBIpansl (amma wmici). Kammit OMXpOMATHIHBIH apTHIK MOJIIEPiH
MOIOMETPHS SiCIMEH aHBIKTaMIbL:

(0]
3CH;OH - KyCrO, + 8HNO3 ——> 2Cr(NQg); - 3CH3C< -4~ 2KNO; 4 TH,0
H

w36, KoCry0, + 6KI 4 14HNO; —> 8KNO; -4~ 2Cr(NOy); - 81, -+ 7H;0
Iy - 2NagS,0 —> 2Nal +- Na,S,0,

Ocbl peakuust Oip Me3riie CIUPTTI CaHIBIK JKOHE CamaiblK aHbIKTay/la KoigaHbeUiaasl. Hapkosra
apHajFaH XJIOpo(opMFa KOCBIMIIIA ChIHAK JKYPri3iiei.

Ou ceiHaKTap apHaiibl KaF/aiia yJIKeH yakbIT apalibIFbIH/a KYprisiien.

Hoooghopm

M® nonmodopm KypaMmbIHAA XJIOPHATED, CyJb(arap KOCIACHIHBIH STaJOH HIETiHZE XKiOepiayiH Tajar
ereni. [Ipemapara MuHepanas! Ty31ap, OOSFHINI 3aTTap Kibepinmeii.

®Pmopoman

M® ¢roporan mpenaparsl YIIiH Kelleci KOHCTAHTAJIAPBIH CoHKec OOMyBIH Tajam eTefi; KaiHay
Temnepatypachl 49-51° C, TeirbI3abIFbI 1,865-1870 r/cm; chiny kepcerkimmi 1,3695-1,3705.

CoHBIMEH Katap Iperapara XJIopuarep, opomuarep, 6oc xyop MeH Opom xibepiryi MyMKiH, Olapsl
camaiblK aHAJTUTHUKAIBIK PEaKIHsIap KOMEriMeH aHbIKTalabl.

NnenTndukanusiay peakuusiiapbl

®mopoman

M® ¢roporan mpenapatbl KypamblHIAFbl (QTOpABI aHBIKTAyAbl Tajam ereql. On yuiH HaTpui
KaTBICBIHJA KBI3IBIPY apKbUIBI CUITUII MeTan (TopuaiHe alHanabIpaabl. AJBIHFAH OHIMJI IUPKOHUWAIH a30T
KBIIIKBUIABI TY3bI MEH KBI3bUI aM3apHHMEH TY3UITeH KbI3BUI-KYNTIH TYCTI KEIICHMEH PEaKIHMsChl apKblIbl
aHpIKTaiiapl. Kypambeiaaa ¢ropuai Gap 3epTTeneTiH epiTiHIire TycTi KelleHIOi KocKaHna, Tycci3 kemeH (rFe)
TY3UIe, SFHU KelleH OY3bUIBIT, 00C OOSFBINT O6MiHy1 HOTH)KECIHAE epITIHAl CapFasibl.

Xnopamun

XJIOPITHIT KACBUT JKaIIBIH bepe jkaHblI, KeMip KBIIIKBUIBIH, Cy XKSHE XJIOPJEI CyTek Ty3eai. [Ipenaparsl
CUITIHIH CIHPTTI epiTiHIICIH KOCHIN KbI3ABIPCa, OPTaHUKAJIBIK MOJICKyJIaMEeH OailflaHBICKaH XJIOP MOHIBI TYpre
ayBICHII, OHbI KYMIC HUTpAThI EPITIHIICIMEH aHbIKTayFa 00Jabl:

C.H;Cl -+- KOH —— KCl 4 C,H;OH
KCl 4+ AgNO; ——> KNO; - AgCl)

Xnopogopm
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X1opoOpMHBIH €31 eKEeH/IITIH XUMHSIIBIK Peaklysiap KoMeriMeH anbikTay sl M® tanam erneiizi, e3i
eKeHJIINH aHBIKTay KpUTEpPHHi OOJIBII OHBIH KaliHay TeMIeparypachkl MEH THIFBI3IBIFEI ecenreneai. bipak
XJIOpOGOPMIBI aHBIKTAy peakys TEeHAEYJIepiH >Kyprizyre Oomanpl. XiopdopM MOJEKYJIACHIHIAFBl XJIOP
KOMIPTEKIICH KOBAJICHTTI OaiIaHBICKAH, COHIBIKTAH OHBI CUITI epIiTIHAICIMEH dCep €Ty apKbUIBI MOHIBI TYpre
AYBICTBIPHII, KYMiC HUTPATBHI €pITIHAICIMEH alaipl:

CHCl; + 4KOH — 3KC! 4- HCOOK +- 2H,0

Byn peakuus xmopodOpMHBIH CaHIBIK MOJIIEPIH aHBIKTAY HETi3iHe Ae karaipl, Oipak M® caHIBIK
MOJIIIEPiH aHBIKTAY bl Taal eTIenIi.

Konoencayus peaxyusicol

Byn Tomka pe3opIMHMEH pEeaKIHWACHIH YChIHYyFa 0Ooiamel. XJIOpoGOpMABI CUITIHIH — CIUPTTI
epiTiHAiCiMEeH KBI3MBIPFAaHAa TY3UIreH ampaerun KeImkbll Ty3el — HCOOK pe3opmmHMEH KbI3BUT TYCTi
KOH/IeHCanus oHIMiH Oeperi.

XiopodopMFa COHBIMEH Oipre aHITMHMEH KOHIEHCAaNus peakuusichl ToH. O1 O€H30M30HUTPUII CHIHAFEI
Jen aramanbl. XJIOopohOpMABI CINTI KATBICHIHIA AHWIMHMEH KBI3IBIPFAaHAa, OCH30M3OHUTPHILIH OTKIp

SKaFBIMCBI3 MiC1 IIBIFA b
3KOH
@NHz + CHCl, — 3KCl 4-¢ N N=C -+ 3H,0

6eH30M30HUTPU

Hoooghopm

XnopoopMMeH caibICTBIpFaHga HOM0(GOpH MOJIEKYJachIHAAFbl TaJOTeHHIH OaiIaHBICHl  9JICi3,
COHJBIKTAH CIAPTTI EPiTiHAI KATHICHIHAA OHAH BIOBIPAIl, KYMiC HUTPATHI €pPITIHAICIMEH KYMiC MOIUMIH TY3€Il.
Honodopm MomexymachlHIAFsl KOMIpPTEri MeH rajoreH OailyaHbICBIHBIH Oepik eMecTiri mpemaparka
AHTHCENTHKAIBIK KacueT Oepeni. MogohopMHBIH TOTHIFYEl HOTIDKECIHIEC OONiHTeH 00C MO Ie3MH(EKIHSITBIK
acep KepceTe/i.

2CHI; - 40— 31, + COt 4- COut + H,O

By siapipayasie OipTiHzen skoHe oTe 0asy Kypyl IpenapaTThlH y3aK aHTHCENTHKAIBIK dcep KOpCeTyiH
Oinmipemi.

Homodopm epiTiHmici aya MEH KapblK OCepiHe OTe ce3iMTaj, Te3 biablpaiasl. KoHIEHTp KYKipT
KBIIIKBUIBI KAaTBICBIH/A KbI3IbIPFaH/a, MONTHIH KYJIriH Oybl OemniHesi. By peakius npenapaTTbiH €31 eKeHAIrH
aHPBIKTay1a KOJIAaHBLIAIbI.

CaHIbIK MOJIIICPIH aHBIKTaY

HonodopMasl apreHTOMETpHsl 9iCiMEH aHBIKTalAbl. [IpermapaTThiH 071 OIIIEMIH CIUpPTE epiTim,
AQNOs apteik Memepin MmeH HNOj3 xocwin, cy monmaceinaa 30 MHHYT KbI3IBIpazbl (KOJIOAHBI KapbIKTaH
KOpFay KaXkeT).

Kymic wmomuni tyHOackl Ty3inmemi. Kymic HHUTpaTBIHBIH apTHIK MeJIIEpiH aMMOHHMH POAAaHUIIMEH
TUTpIACH (MHAXKATOP — TEMip aMMOHHH aIlTyTacHhl).

Caxkraybl

Xnopamun

[Ipenapar casikpiH, )KapbIKTaH KOpFaJIFaH )epJe cakraiazbl. b Ti3iMi. OpT KayinTi.

Xnopogopm

IIpenapathl KbI3FBUIT IIBIHBI BIIBICTAP/IA CAJIKbIH KEPJE CaKTailbl. beTiHe AeliH TONTHIPBUIBII, THIFbI3
»abbutaapl. Hapkosra apHamraH XJ10phopM CHBIMABUIBIFEI 50 MJT KbI3BUI-KOHBIP HIBIHBI BIABICTa Oip peTTiK
KoJlaHyFa Oocarbliajsl. AIIBUIFAH COH KOJJIaHyFa >XapaMcChl3. Op anThl ail callblH XUMUSJIBIK TallAayFa
xKi0epinin oTbipasabl. b Tizimi.

®Pmopoman

XKapwik ocepineH Oasy BIIBIpAWAbI, COHABIKTAH KBI3BUI-KOHBIP IIBIHBI  BIIBICTa  CAaKTaM/IbI.
TypakTasbIPFRINI PETiHIE TUMOI Kocaspl (penapat canmarbiHa KatelcTsl — 0,01%). 50 xone 250 Mt siapicTa
60CaTbIIIBIN, CANKbIH, KAPaHFbl, KYPFaK JKepJe CaKTaambl.

Hoooghopm

JKaxchl THIFBIHIATFAH KbI3BUI-KOHBIP BIIBICTA, CAJIKBIH, XKAPBIKTAH KOPFAIIFaH XKepJle CaKTala bl

4. Mu1iocTpaumANbIK MaTepuai:
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- KecTenep;
- mpe3eHTaius Microsoft Power Point.
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6. Balcbmay cypakrapsbl (Feedback kepi 6aiisiaHbICHI)

OpraHuKaNbIK JOpiTiK 3aTTapABIH KIKTElyi

OpraHuKabIK MpenapaTTapAblH OeHopraHUKaIbIK IpernapaTTapiaH Tajujaay Ke3iHaeri epeKmenikTepi
O3i exeHiriH, KYPBUTBICHIH KOHE CaHIBIK MOJIIEPiH aHBIKTayda KOIJaHBUIATHIH 9IICTEp

Xmop, 6pom, mox, GTop, KYKipT, pochopas MUHEpaTH3aLns d1ICIMEH aHBIKTAY

KoBasieHTTi OaiijlaHbICKaH rajOTeHIEP Il bIABIPATYAbIH KaHaak oicTepin Oineci3?

Xnopatun, xaopodopMm, wuomodopMm, (TOPOTaH MpemapaTTapblHBIH —MEAWIHWHAAA  KOJAAHBLITYHI,
(hapMaKOJIOTUSITBIK dcepi MEH KYPBUIBIMBI apachIHIaFbl ©3apa OaiIaHbIC

ook wNE

Ne9 JTapic
1.TakpIpbi0bl: CIUPTTEP KIHE 0J1apAbIH IPupepi.

2.Makcatbl: CTyneHTTEepre CHOUpPTTEp, OJapiaslH ddupiepi, onapAblH  TYBIHABUIAPBIHBIH  JIOPLIIK
npenaparTapblHa ajlblHy, CaKTally XKoHe KOJIaHy caTbUIapbIHAa HOPMATHBTI KYXKaTTap, IOpUTiK 3aTTap caracklH
periaaMeHTTeNTiH MeMIIeKeTTiK MPUHLIUITED MEH epeskenep TajaadblHa cail papMaIeBTHKAIBIK TAJIay Kacay Il

yipery

3.Aapic Tezucrepi
Kocnap:
- Crouptrep mpenapaTTapblHa JKalIlbl CUIATTaMa, XUMHUSUIBIK KYPBUIBICEI MeH (hapMaKOJIOTHSIIBIK dcepi
apachIHZIAFbl ©3apa OaillaHbICkI
- CoupTrep >KoHE OJapiblH d3(UPIEpiHIH TNpenapaTTapblH Tajljay: STWI CHHPTi, AMITWI 3QHpi,
TITULEPHH,, HOTPOTIULEPUH

CruptTepai KeMipcyTeKk MOJIEKYIaChIHAAFBI Oip HeMece OipHele CyTeri aTOMBIHBIH OPHBIH THAPOKCHUI
TOObI OackaH KeMIpCYyTeK TYBIHIbUIApHI A€ KapacTblpyFa Oonangsl. Mojekyiaagarbl THIPKOCHI CaHBIHA
OaiinaHbICTBI ojlap Oip, €Ki, yII aToMJbl Jen OejiHeadl, ajl TUAPOKCHI TOOBIHBIH OpHAlacyblHa OalIaHBICTHI
OIpIHIIUTIK, eKIHIIUTIK, YITIHIIUTIK aemn Oeem:

I I 1
|
R—C—H R—C—R’ R—(|3——R”
| |
OH OH OH
TIePBUYHBIL BTOPHYHBIH TPETUYHRH
cnupT CIUpT CRApT

XHMMHUSUJIBIK KYPBLIBICHI MeH ()apMAaKOJIOTHAIBIK
Jcepi apacbIHAAFbI 0alJIaHBICHI

KemipcyTek MousekynacklHa THAPKCHI TOOBIH €HTI3Y 3aTTBIH (DU3MKANBIK, XHMISUIBIK JKOHE
(hapMaKOIOTHSIIBIK KacHeTTepiHe ocepiH Turizenmi. MBICabl, THAPOKCHI TOOBI 3aTTHIH CyJa epirilTirin
’KOFapJiarta/ibl, KaifHay TeMreparypachl OipiHIIUIIK COMPTTEH YIITHIIUIIK CIIUPTKE Kapail TemeHneiini. Kemipreri
TI30€TiHIH Y3apybl €pITilITINiH TOMEHJIETeNl, SIFHM EKIHIIUTK CHUPTTEp OIpIHIIUIK CHUpTTepre KaparaHnaa
’KaKChI epuii, all YUIHIILUTIK COHUPTTEp eKIHIIUIIK CIIUPTTEpre KaparaHaa oflaH Ja XeHUT epui.

Tuapokcuit TOOBI mpenaparka TOTTI oM Oepeni. By kacuer OipaToMBI CUPTTEpAC OalKamIMaiibl,
TUIPOKCHI TOOBI KeOcireH caiiblH Wici aiiKpiH Oaifkayiampl. MpICaNbl, 3TWI CHOUPTIHIH TOTTI JOMi JKOK, a
YIIaTOM/IbI TIIMIEpHHAE OaiiKanabl, alThl aTOM/Ibl MAHUT KaHTKA YKcac.

KemipcyTek MomnexymacsiHa Oip THAPOKCHI TOOBIH €HTi3y OiapblH (DU3HOJIOTHSUIBIK cepiH (acipece
HApKOTHKAJIIBIK KAacHeTi) >KOFapbulaTazpbl, Oipak I'MAPOKCHI TOOBIHBIH KeOeroi OeJceHALTriH TeMeHAeTel.
MBpicanbl, THII CIMPTiHE KaparaHaa TIIMKOJIb, TIHLIEPHH, MAaHUT SIIKAH/Iai HAPKOTHKAJIBIK 9cep KOpceTHen .

CoupTrepiH OMOIOrHsIIBIK OenceHaiTiriHe Keneci hakTopiap 9CepiH THri3ei:

1. Kewmipreri Ti30eriHiH y3apybl. 3epTTeylep KOpCeTKeHIeH, KoMipTeri Ti30eriHiH 6-8 meiiH y3apybl
(hPM3HOTOTHAITBIK 9cepi MEH YIIBUIBIFBIH KYIICHTE 1, 8-1eH ToMeH Kapaii azasnsl. KypaMeiaa (6 KeMipTeri aTOMBI
0ap crupTTEp HHEPTTI.
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2. Kemipreri Ti30€riHiH TapMaKTaIybl.
Kemipreri Ti30eri TapMmakTalifaH CalblH CHHPTTEPAIH (DU3UOIOTHSUIBIK OENCeHAUTIr KylleHesi.
Mpicanbl, n300yTHII CIUPTi N-OyTHII CIMPTiHE KaparaHaa OeJiceHi:
I 3
H,C—CH—CH,—0H H,C—CH,—CH,—CH,—OH

U300y THJIOBBIR CHHDPT H-BYTHIIOBBIH COIAPT

3. Monekynaaarbl THAPOKCUI TOOBIHBIH OpHAIacybl.

Exinminik cnmptrep OipiHIIUTK CHHPTTEpre, ai YOIHIIUTK COUPT EKiHMIUIK CIHAPTTEpre KaparaHma
HAPKOTHKAIBIK dCePi KYIITi.

4. Koc Oaitmansic ocepi. MosnekynacbiHIa KoC OaliaHbICH 6ap CHHPTTEp KYIITI HAPKOTHKAIBIK ocep
KOPCETei, YIBUIBIFBIH KOFApbUIATAIbL.

5. CompTTrep MOJEKyJachblHa TaloreHaep eHrizy. OU3HONOTHSNIBIK dcepiH KymewTtemi. MeIcansbl,
YIIOPOMATHIT CIIUPTI 9THII CHUPTiHE KaparaHaa OeJceH .

XuMHSJIbIK KacueTTepi

1. MeranmeH acepriecir, cyTeri 6eiiHeni:
2R—QOH + 2Na —> 2R—ONa -- Hy}
2. KpnukpurgapMeH Kypaeni d3Qup Ty3emi:
R—OH -+ R'COOH —— R’COOR - H,0
3. BipiHIITIK CIOUPTTEp >KEHUT TOTBHIFBIN, albIETUATEP, all eKIHIIUIK CIHUPTTEp TOTHIFBIN, KETOHAAp
TY3eni:

[0] O
CH,OH — HC</ - 2H,0
H

H
/ [0 0
H,C—C-CH, —> H3C—C< + H,0
OH CHy

Y WiHIIUTIK CIUPTTEP KUbIH TOTHIFA/IBL.
4. Cinrini opTajia HOAIeH KbI3AbIpFanaa HoH0(POPMHBIH HiCi HIBIFa IbI:
C,Hs0H+4J,+#6KOH—CHJ3 { +5KJ+HCOOK+5H,0

bipak wnomodopm ChIHarblH CIUPTTIK THAPOKCHMI TOObIHAaH Oacka OTOKCHJ TOI, KETOHAAP,
OKCHKBIIIKBULIAP Oepyi MYMKIiH, COHABIKTaH OYJI ChIHAK ATHJI CITUPTI YIIIH ©31H/IIK JCT CaHATIMAaNIbI.

5. CriupTi Kanuii OMXpoMaTbIMEH KYKIpT KBIIIKBUIIBI OpTaja CipKe ajibJerujiHe ACHIH TOTHIKTHIpYFa
Oomamer. HoTmokecinae skarbIMIBI aliMa HICTi CIPKE abICTHIIHIH HiCl IIBIFaIbL:

3CH3;CH,OH+K,Cry07+4H,S0,—Cr(S0,)3+3CHs-C - + Kz'§'04+7H20

6. CoupTKe TOH TBHIFBI3ABIK KOHCTAHTACHl OHBIH KOHueHTpaumcmmf TiKeJIe OalIaHBICTEL.
KoHueHTpauusicsl azaiifaH CallblH, THIFBI3ABIFbI )KOFapbLIAiIbL.

dapmakonesIbIK Npenaparel: 3TuJ cnupti 95%, 90%, 70%, 40%

DuU3NKAIbIK KacHeTi
DTUN COUPTI — MOJIIP CYWBIKTHIK, YIIKBIII, XXCHUT OANKHUIBI, ©3iHE TOH Hici 0ap, KYHmiprinn JoMii,
KOTUIIIp JKaIBIHMEH JKaHAJbl, Cy, aneToH, 3¢up, XJIopohopM KOHE DIIHIECPUHMEH OapiblK KaThIHACTA
aparnacaypl.
AJ1y JKOJIBI
OTWN CHOUPTIH KAHTTHI 3aTTapjbl AlllbITy JKOJBIMEH ajiajbl. AMIBITKBUIAD Te3 OHim, (epMeHTTep
dCepiHeH CITUPT TY3LIe i )KoHEe KOMipKBIIIKBLUI T'a3bl OoIiHe i
CeH1206— 2CO,T+2C,HsOH
Erep cmuprri amymplH OacTamkel IIMKi3aThl PeTiHAE KpaxMalbl Kol MIMKi3aT KOJOaHBUICA, OHIIA
aIIBITKBl KpaxMajFa TiKeJed ocep eTHeWTIHAIKTEeH, OHBI ajIblH-alla KaHTKa aiHaiImeIpein ananel. On yImiH
KypaMbIHIa Kpaxmaibl Oap 3arrapisl (KapTol) KAiHATBIN, CAIKbIHIATHIN, COCBIH apkameH ((depMeHTKe Oaii
OHTeH JIoH) eHJIei 1l. Apria KypaMbIHJaFbl aMuiia3a (pepMeHTI KpaxMaliiibl MaJibTO3aFa ailHAJIIBIPAIbL:
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2(C5H1005)n+nH20—>nC12H22011

ApbI Kapaii ”HBepTHHA (DEpPMEHTI 9cepiMEeH MaJlbT03a IIII0K03a aifHaIa/IbI:

C12H22011+H0 — 2 CsH1206
I'mroxo3a 3uMaa (epMeHTi ocepiHEH aulyAblH COHFBl OHIMI -  CIUPTIEH KOMIPKBIIMIKBUI Tra3blHA

alfHanazbl:

CsH1206 — 2 C2H50H+C02T
Aty niporieciHiH asgKTaIMaFraHbIH KOMIip KBIIIKBUTE Ta3bIHBIH OOJIiHYIHIH TOKTaYhl apKBUIEI aHBIKTAHIBI.
OTHI COUPTIH OMOJIOTHSUTBIK 9MICTEH 0acKa opTYpili CHHTETHKANIBIK 9AICTEPMEH alyFa Oomasl:

1. OTunenre KyKipT KbIIKBIIBIMEH 9CEp €TKEHAE KYKIPT-3THI 3QHPi TY3LIM, 01 Cy 9CEepiHEH CIUpPTKE
JKOHE KYKIPT KBIIIKBUIBIHA BIIBIPAIIBI:

HO.
. H,C=CH, + >s<
HO” Yo

— > HyC—CH,—OH + H,50,

O HOH
— > H,C-CHy—0—80, OH —>

2. Ky4epoB peakuusicbl GOWBIHIIA AIICTUIICHHEH ATy YKOJIBL.
OJIic alleTHICHHEH aIbIHFaH CipKe ajbJeTUIiHIH KaTaJIUTHKAIIBIK THAPJIEY peaKIusIChIHA HET13/Ie/ITeH:

0
HC=CH + H,0 —> [H;C=CH—OH] — > H3C—C<
H

BHHHJIOBBI
CIHpT

0
H3C——C<H +Hy —> H,C—CH,—OH

Tazanbirsl

DTHI COUPTI 9PTYPIIi KOCMAIAPMEH JIACTAHYBl MYMKIH.

1) Ayemanvoecuo oncane cipke Kviwkoliot MO X cOupTKe KbIIIKBUIABIFBIH TEKCEPYi Tallall eTei.
Aueranbaeru]] KOCIachlH KyMiC aifHa PeakiUsChIMEH aHBIKTAHIbI.

2) Erep cnmpT TOJNBIK Ta3apThUIMAaca, CU8YUL MAllidpbl KOCTIACH OONYBl MYMKiH, OJ TIperaparka YIibl
KacHeT, )KaFbIMCBI3 HiC Oepei.

3) Coupt opTYpIl KaHblKnazaw KOCbUIbICMApPMeH JaCTaHybl MYMKIiH, COHAbIKTaH MO kamuii
nepMaHraHarsl epiTiniiciniyg 20 MUHYT ilIiHAE Tycci3neHOeyiHn Tanan ereai. Kanuii nepMaHraHathl epiTiHAICiHIH
TYCCI3IeHY1 CIIUPT KYPaMbIH/Ia TOTHIKCHI3IaH IBIPFBILI 3aTTap/IbIH 0ap eKeHIIrH Olipesi.

4) CnupTTi any Ke3iHJe KAHTTHI 3aTTapjbl allbITy XOJNbIHAA TMHPHUIAMH Heriznepi (¢ypgypon) Kocma

PETiIHE Ke3/aeCe/Ii:
: : ~C—H

O
0]
$bypdypon
OHbI aHUJIMHMEH KBI3FBUIT TYC OOMBIHIIIA aHBIKTAIIBI.
OTUI ciMpTi OHAIpic MpoUEeciHae HEMece caKTay Ke3iH/Ae TY3LIETiH SpTypili eHIMIEpMEH JacTaHa/lbl.
Conpgpiktan M® 3Tui crimpTiHe TOTBIKCHI3AAHABIPFBINI 3aTTap, OPraHUKAJbIK HEri3nep, albAerHATep, CHBYII
Maiapsl, WK 3aTTap, METWI COHPTi, Gypdhypoi KocramapblHa ChIHAK JKYPTi3y/li YCBIHAIEL.

Memun cnupmi KocmacklH (Gochop KBIIKBUIB KATHICHIHIA KalMi IMepMaHTaHATHl epIiTiHIICIMEH
TOTBIFYBI APKBUTBI AHBIKTAMIBI:
0

. V4
5CH30H + 2KMnO,4 4 3H3POy ——— 5HC\ -+ 2MnHPO, -} K,HPO, -}- 8H,0
H

Ty3inren QopmanbaeruaTi KOHIEHTPAl KYKIPT KBIMIKBUIBI KATBICBIHAA XPOMOTPOM  KBIIKBIIBIMEH
allajpl:
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SOgH HO,S

/

. AN
7  \ Q VA
HO-\: < + HC<H + >

HO-\__ 7/ AN
\SO3H Hoss/
/503H HOSS\
A HO—§;\Z——CH2———§;\\\——OH o
HO— \\.___ / \—__— /—OH
\SO3H HOSS/

IMupunun Heri3aepi KOCHachlH CIUPTTI CYHBIThUTFAH KYKIPT KbIIIKBUIBIMEH KbI3JIBIPBII, COCBIH HATPHIA
THUIPOKCHUIIH KOCKaH/Ia ©31He TOH Mici OOMBIHIIIA aHBIKTAM/IE.

CrupT KypaMbIHAa KOCIa PETiHAe uik 3arTap 00ysl MYMKIH (erep oJ1 eMCH OeIKeIepae cakraica).
O KocmaHbl aHBIKTAY VINIH a3 MeJIIepae aMMHAaK KOCKaHIa, TYC maima OonMay kepek. M® coHbiMeH Oipre
aybIp METaJ TY3AapbIHBIH, XJIOPUATED, CYIIb(aTTap KOCIACHIHBIH JKIOCPIIMEYiH TaJlal eTe/i.

Kaii s¢upaep
JKait apupnepai GipHere Typle KapacThIpyFa 00JIaibl:
1) Bip cyTeri aTOMBIHBIH OpPHBIH paJiiKall 0ackaH CIUPT TYBIHABUIAPH! PETiHAE:
R—OH —— R—O—R
2) Cyreri aToMIapsl paJuKaIapMEH alMacKaH Cy TYbIHABUIAPBI PETiHIE:
HOH —— R—O—R
3) CapT aHTUAPHII pETiHIC:

2ROH ———» R—O—R
—H0

Erep adup MoneKkymachiHia dpTYpIIi paaukaigap Kesmecce, OHbI apanac 3hUpIep Aer aTaijibl.

Au1y 2KOJIBI
MemuunHana 2 Typiti 3GHUp KOJAaHbUIAAbI: MEIULMHAIBIK )KoHE HapKosfa apHairaH d¢up. ExeyiHiH
ary XOoJIbl OipJieii, TeK Ta3albIK IopeKeciHe OailIaHbICThl AXKBIPATHUIA/IBL.
Ortun 3¢upin anyaslH OipHente smictepi 6ap. OnapaplH inIiHAE KYKIPT KBIIIKBUIBI MEH 3TWJI CHHPTIH
KBIJIBIPY HOTIKECIHJIE aly €H THIMII JIeTl CaHaJIaIbl:
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. ut + H . HO—CiHg
CoH;—OH —> C2H5—0<H — GH ——
4 ey

+ ,Collg
——> H—0O —_— C2H5—O—C2H5
CH; —H*

Kazipri ke3ne eHzipicre
JeTHpaTanusiay apKbUIbl aTajbl:

AlyO3
2CsH;OH —=3 CyHy—O0—CyH; + HyO

STHJ  CIUPTIH

Al,O3 xaTbicbiHOa (KaTaaM3aTtop) OSTHA  CIUPTIH

ConbiMeH Oipre »ail aQupiepai alKkwil rajJouATapbl MEH HATPHH AJIKOTOJISITHI apachIHIAFBl alMacy

PCaAKIHACHI HSTI/DKeCiHI[e ajgyra 60ﬂaZ[BI:
CszoNa + CH3I ——> Nal + C2H5_ O_'CHs

Du3MKAIBIK KacueTi
Tycciz, Menzip, Ko3raaMallbl CYHBIKTHIK, KYHAIpTinT 1omzai, e3ine ToH uici 6ap. Cyna epumi, cCiupTIies,
xJIopoopMMeH OapibIK KaThIHAacTa apaiacagsl. JKeHin Oankunel. Gup MEH OTTEri HemMece a30T IIajia TOTHIFEI

OyJapbIHBIH KOCBHIHIIBICHI JKapbLIbIC Oeperi.

XUMHSUIBIK KacHeTi
Kait a¢upnep — OeliTapan xoHe peakiusara Kadiizeri a3 3arrap. Onap METaIbIK HATPUH MEH TOMEH

TeMIIepaTypaja ScepIectieiili, KbIIIKbUI, CUITI oCepiHeH
MOJTHI CYTEK KbIIIKBUIIApPMEH dcepiece/li:

1° KOMH,
C,H;—O0—C.H; + HI —> GH;OH -+ C,H;,]I,
KbI3AbIpraH/Ja

tO
CoHg—O0—C,Hs + 2HI —> 2C,HI + H,0

TUAPOJIN3Te ¥IHLIpaMaI>i[[LI, TCK KaHa KOHHGHTpJ’Ii JKOHC

Kait apupnep ayamarsl OTTEri ocepiHEH acKbIH TOTHIK KOCBUIBICTApPBIHA ACWIH TOTHIFAJbI, TY31ITeH
KOCBUTBICTAp dGUPi aliay Ke3iHae )KapbUIbIcKa ceberr 60Tyl MYMKiH.

Ayanarbl OTTETl OCEpIHCH TOTBIFBIN, CYTEri acKblH TOTBHIFBI MEH BHHWIITWI 3(upi Ty3imim, osiap
THJPOJIM3TE YIIBIPAI, METUII )KOHE BUHUII CIIMPTI TY3LIe/i:

H—i—OH
O
HyC—CH—0—CHy—CH, ——=> H,0, ++ HyC—CH—0—\—CH,—CH,
H H l

H,C=CH(OH) - CH,;CH,0H

0

H,c—0d
H

Bip Mesrinne a¢up runpoackbiH TOTHIFBI TY31yi
H3C—CH2—O—C2H5 + Og — HgC"‘—CH—O—‘-C2H5

|
O—OH

PEaKIUSIChI KYPEeIi:

Ty3inren aneranbaerua CyTeri aCKblH TOTBIFBIMEH SCepIIecei:

OH

/0 i O\ |
H3C—-C<H 4+ 0—0+ H>C——CH3 — Hac—(lz—o
H

OH

l
-—0—C—CH,

|
H

NMePEeKUCE AHOKCH3THId
JIMOKCHATHII aCKBIH TOTHIFBI JKaPBUIBICTBIH 0acThl ce0edi eMec, OUTKEHI O Oip/IeH alleTalbIeTh JKOHE

OKCHITUWITUAPOIICPOKCUIKE mepaﬁm,l:

98




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KasakcTaH MeauuuHa akanemusicbl» AK AO «HOxHo-KasaxcTaHCKas MEOMUUHCKAST aKaaeMuUs»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6ertin 99 GeTi
KelleHi
OH Cl)H Vi OH
I
HyC—C—0—0—C—CH; —> Hac—c<H+ H~0-—0—C—CHs
| I
H H H
OKCH3THIATHAPOTIEPOKCHA,
OH™
o O
HO|—0—C—CH; — 1>C-CH3 +H,0
e | 07 |
H H

NepeKuCh 3THIRACHA

OKCHATHIITHIPOTIEPOKCH]  ©31HIH KYPaMBIHIAFbl CyAbl JKOFANTy HOTWIKECIHIE OTWINACH acKbIH
TOTBIFBIH TY3€I1 — OJI TYPaKChI3, >KapbUIFbI 3aT. COHIbIKTaH upai alijay Hemece KallHay TeMIIepaTypachlH
aHBIKTAy Ke31H/e aCKbIH TOTHIK KOCBUIBICTAPBIHA TEKCEPY KYPri3y KaxKer.

JKait apupnepre ToH KacHeTTiH Oipi — KOHIEHTPIII KBIIIKBUIIApMEH OKCOHUK-TY3BIH Ty3y Kabineri. by
KaOireTi 3pup KypaMbIHIAFHI €Ki )KYI 00C 3JIEKTPOHHBIH KBIIIKEUT IPOTOHRIMEH KOCBUTYBIHA HETi3/1eITeH:

§>6: +HX == §>6-.-ngz E>6H-|—X“

lanoreHTYbIHABLIAPBI

OxcoHnii TY3pl aMMOHHMH-TY37apbIHa yKcac, Oipak ojapra KaparaHJa TYpPaKChI3 KOHE Cy KaTBICBIHIA
JKSHIT pIabIpaiiapl. Kelbip okcoHni-Ty31aphl O0sUTFaH, COHABIKTAH (papMalleBTHKAIIBIK Talgayaa KON JaHbUIA b

OdupaiH e31 eKeHAIriH (U3MKaIBIK KOHCTAHTANAphl OOMBIHINA AHBIKTAWABL teaimay 34-35° C;
TBIFBI3ABIES 0,715-0,718 r/em®,

Ta3zaabIFbl

1) Ddup enmipic mporeciHae aleTaabIeru/] KOCIachleH JacTaHybl MYMKiH, OHbI Hecciiep peakTuBiMeH
aHBIKTAUIbI.

2) Ay KOJIbIHA OaMTaHBICTBI CIPKE KBIIIKBUIBI KOHE KYKIPT KBIIIKBUIBIHBIH TOTHIKCHI3JAHFaH OHIMI —
KYKIPTTi ra3 60JIybl MYMKiH, CHIbIKTaH M® KBIIIKBIIIBIFBIH TEKCEPYli YCHIHATBI.

3) Ddupai cnupTTEH aTbIHYbIHA OaliIaHBICTEI CUBYII MaiiylapblHa TEKCepei, OHBI CY3ri Karasra a¢upai
TaMBI3EIT, OHBI OyJaHIBIPFAaH/Ia CHBYII MaiIapBIHBIH Hici 00IMaybl OOUBIHIIIA AHBIKTAMIEL.

4) eH KayinTi Kocma — acKblH TOTBHIK KOCBUIBICTapbl, onap 3(UpaiH ayaMeH ocepiiecy HOTIKECIHIE
TY3UITeH TOTBIFY ©HiMzAepi 0ombin caHamanpl. OX KOCTAaHBI KaJduid MOAUIIMEH PEAKIHSCH apKBUIBI aHBIKTAM/IbI,
KocTa OOJFaH Karaaiaa HOIUA MOJISKYJIABIK HO/IKA ACHiH TOTBIFBII, PPl capbl TycKe OOSHIbL:

CH3?HOC2H5 -+ 4KI 4= 2Hy0 —— (CgH;),0 + 4KOH - 21,

OOH

ACKBIH TOTBIK KOCBUIBICTapbIHAH apbuiTy yiuiH, 3¢upnai temip (III) cynbdarsel epitiHaiciMen
apaNacThIpbII, KENTipin, aiaaibl.

Exi BaleHTTI TeMip aCKbIH TOTHIK OCEPIHEH YIII BAJICHTTI TEMipre JCHiH TOTHIFBIN, HOTH)KECIHIE aCKbIH
TOTBIK KOCBUIBICHI OY3bLTAIBI.

Cakrauysl

b Tizimi. TeFpI3 kaOBUTFaH BIABICTA, OCTIHE ACHIH TONTHIPBUIAABL. THIFBIHBI MeTaIIBl (HOIBraMeH
KanTanaael. Dup KonmaHap anAplHIa FaHA allbUTYBl Kepek, OipHeIIe caFaH aIlblK Typca, HApKO3Fa KapaMmchI3
00bIT TaOBLTAABI. AJNTHI alf CAWBIH TEKCEPYICH OTIIl TYPAaIbL.

KypaeJi a¢upiiep
Kypaeni sdupnepni kapOokcuin TOOBIHAAFbI CyTeri aTOMBIHBIH OPHBIH paguKal 0ackaH KbIIIKbLUI
TYBIHJIBUIAPHI €T KapacThIpabl:
R’CH
R—C—0OH ——> R—C—0O—FR’
I RO
(6] 6]
CHBIMEH 0ipre, CHUPTTI THAPOKCUIIAIH OPHBIH KBIIIKBUI KAIIbIFbl 0acKaH CIUPT TYBIHIBUIAPHI e Te
KapacThIpabl:
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R*COOH
R—OH AT R—O—C~R’
—ii1y

I
o)

Kypneni osdupre nakronmap nga »xaraapl, JAKTOHAAP OKCHKBIIIKBUIAAP KypaMbIHIAFbl CIHPTTI
THIIPOKCHII ’KaHE KapOOKCHII TOOBIHBIH, SCepIiecyl HOTHXKECIH e Ty31Ie .

dapmakonesublk npenapatsl. Hurporiuuepus.

Aty 7K0JIBI
1) CyZ[LI 93iHC TApPAaThIIl AJIaThIH 3aTTAapP KATBIChIHAA CIIUPT IICH KbIINKbUIAAH aJIbIHAAbI:
CH,—OH (|3H2—O—N02
| H,S0
CH—OH - 3HNO, == C‘H—O—NOZ + 3H,0
|
CHg_OH CH;—O—N02

2) CnupTKe KBIMIKBUT aHTHAPHUIIMEH 9Cep €Ty apKbUIbI ajla ibl.

3) KeMmipCyTeKkTiH TaJloreH TYBIHABUIAPBIHBIH  KBIIKBUIIBIH —KYMICTi

TY3/lapbIMEH  acepliecyi
HOTIDKECIHJIC TY3UIei:

H,C—O 0
9CH,I + Ag,S0; —— s+ 2Agl
k 4 H3C—O> No

Du3uKaAIbLIK KacueTi

Hutpormmmeprs ayplp Malibl CYHBIKTHIK, TOTTI HoMai. Cyna epiMelii, OpraHuKaJbIK epiTKIIITe epui.
Ore yabl.

XUMMSUIBIK KacueTi
1. Kypaeni adupnep runponausre yupIpar, 0acTarksl OHiMAEpre biaAbIpaiabl. [ Mapoau3 KK, CiITi
JKOHE KBI3ABIPY KEe3iH/Ie, TOTHIKTHIPFBII, TOTHIKCHI3IaHABIPFBILT SCEPIHEH XKbUIaM KYpei:
R—C—O—R’ - HOH == R—C~OH 4 R'—O0H

I i
O 0

Byt kacueTi (hapMalieBTHKAIBIK TaIIay/a CalaliblK dKoHE CAHIBIK MOJIIICPIH aHBIKTAYy/1a KOJIIAHBLIA BL.
2) Cinrini opraga pH>13 runpokcriiaMiuH KaThICHIHA KYPIETi 3(GHUP THAPOITU3I.

NaOH (0] OH
R—C—OR’ 4 NHyOH —— R'—OH - R——C< = R——C<\
I NH—OH N—OH
o)
rH;xpoKCaMOBaH rﬁ}xpOKCH’MOBaﬂ

KHCJI0Ta KHCJI0Ta
dapManeBTUKANBIK TaIAayaa THAPOKCaM KBIIKBUIBIHBIH ©31 €MeC, OJIapIblH 9pTYpJi MeTajlapMeH
TYcTi Ty3aap Ty3yi Herisre anbiHanel. KeGinece temip (III) ruapokcamaTsl KojmaHbUIAIbI, OJAapIbIH TYCI
KypambIHa OailIaHbICThI KAHBIK-IIINE TYCTEH IIHe-KbI3bUI TYCKE, 0J1aH KbI3bUI-KYJITIH TYCKE aybICabl.

o. o.,
R—C\/ | Fe R—-C\/ 5| Fe |
NH-—O" /. NH-O"

KOMINIEKC

KOMINIeKC
TEeMHO-BUIIHEBOTO UBeTa

BHIIHEBO-KPaCHOrO ILBETa
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KelleHi

/0.' c .0 -
SO DR
R—C{ Fes \/C—R H+
NH—O C|21 O—NH

KOMINIEKC KpaCHO-d)HO.HETOBOI‘O uBeTa

KebiHece ruapokcaM CBIHBIFBIH KYpIedi S(HPIEpAiH CaHABIK MeJIIepiH (GOToMeTpusl 9SaiciMeH
aHBIKTAY1a KOJIAAHBLIAbIL.
HurpornuueprH mnpemnapatel CUNTIMEH CaOBIHAAY PEaKIMACHl HATHKECIHIE TIIIMLIEPHH JKOHE a30T
KBIIIKBLUTET TY31JIe/i:
C3H;(ONO,)3 - 3KOH —— CgH;(OH); 4~ 3KNO3

Erep ty3inren enimre xanuit OucyiasdarsH Kocki, 180° C neifin KpI3asIipca, TIUIEPHH CYCHI3IaHBII,
JKaFbIMCBI3 OTKIp MiCTi aKpOJIEeHH TY31IeIi:

0
CaHs(OH) > CHZ:CH—C<H

A3OT KBIIIKBUIBI KAJIBIFBI KYKIPT KBIIIKBUIBI KATBICBIHAA TU(PESHUIAMUAH €PITIHIICIMCH aHBIKTANIbI.
A30T KbIIIKBLIBIHBIH KYyp/eJi 3¢pupi
MenunuHaxa HUTPOTJINIEPUHHIH eKi MpenapaThl KOJIaHbLIABI:

1) HurpornuuepuH Taéaerkacsl - Tabulettae Nytroglycerini

2) Hutporauuepun 1% cnmprri epitinaici - Solutio Nitroglycerini 1%

2) [pemapaTThlH CaHABIK MOJIIEPiH aHBIKTAY OHBIH CUITI MEH CaOBIHAAaHY PEaKIMSACHIHA HETi3CNTEH.
Bipak HHTpOrnWIEpWHHIH THIPONW3 eHiMaepi Oip-OipiMeH ocepiecyi MYMKIH, COHIBIKTaH PEaKIIHS
ToTeIKTHIpFRI (H202) KatbichiHma sxyprizuteni. On ke3ge rumponmsre 0ec MOJeKylIa CUITI KyMcamaabl (eKi
MOJIEKyJIa CIITI KYMBIPCKA XKOHE CipKe KhIIIKBUIIaphIH OeiiTapanTayaa »KyMcanasl):

CH;(ONO,); -+ 5NaOH &cﬁ* NaNOQj; -+ 2NaNO, + CH3;COONa -+ HCOONa - 3H,0
Hutpornuuepunniy 1% coupTTi epiTIHAICIHIH CaHABIK MeepiH (HOTOKOIOPHUMETpUs diCiMEH
aHpIKTaiapl.  [lpemapar annpIMeH  KbIIIKBUIABI  THIPOJM3TE  YINBIPAWABL,  THAPONW3  ©HiMiHe  2.4-
(heHONnAUCYIb(OKBIIKBUIBIH KOCKaHAA, THIPOJIU3 HOTIKECIHJE TY3UIreH a30T KBIIIKBUIBIMEH THUTPIICHII.
Ty3inren deHonap! Cynb(OKBIIIKBUIEI HUTPOTYBIHABICHIHBIH Capbl TYCl aMMHaK epiTiHAICIH KOCKaHIa Kyuiehe

TyCei:
NO,
HNOsS—( \i—OH

:sogNH,,

Ty3inreH TycTi epiTiHIIHIH ONTHKANBIK THIFBI3ABEFBEH 410 HM TONKBIH Y3BIHABIFBIHIA AHBIKTAHIEL.
ATBIHFaH ONTHKAIBIK THIFBI3IBIK TIEH KamuoOpmi rpaduk MoHI Kamuil HUTpaThl OoifpHmA xacanrad. Coiikec
(hopMyma GOMBIHIIIA TIPETIAPATTHIH MOJIICPiH aHBIKTAHIBI.

TazaablFbl

Kypaemi adupniepae onapasiy ruapoin3 eHiMaepi (CIUpT, KBIIKBLUT), al erep THAPOIU3 eHiMaepi 0ip-
OipiMeH acepiecrelTiH 001ca, OHAa OJIapbIH dcepiiecy eHIMAepi Kocna TYPIHAe Ke3eCcyl MyMKIH.

CaHJbIK MeJIIIepiH AHBIKTAY

Kypzaeni sdupnepain caHIbIK MeJILEpiH aHbBIKTAy OJapAblH T'MIPOJHM3 pEaKIUsChIHA HETi3ZesreH.
I'maponus CUITIHIH TUTPII epiTIHAICIMEH KYPri3isieNi, OHbIH apTHIK MOJIIEPiH KBIIKBIIIMEH TUTPIICHII:
R—C—0—R’ 4-NaOH —> R—C—ONa - R'—OH
I

Il
O 0]
136, NaOH 4+ HCl ——> NaCl - H,0

HutpornmuneprHHiH caHABIK MeIIepiH OipHeIe ogicTepMeH aHbIKTayFa O00IaIbl:
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1) Ipenaparra [eBapn OankpiMacsl (MbIC, QTIOMHHHUI JKOHE MBIPBIII OaJIKbIMachl OENTiIl camMaKThIK
KaThIHACTA) MEH MBIC CyJIb(aThl ePITIHAICI KATBHICHIHAA CIITIMEH caObliHAaHy. Peaknusachid xyprizeni. Peakius
HOTW)KECIHJETY31JITeH HaTPUii HUTPAThl aMMHAKKa JICHIH TOTBIKCHI3/1aHa bl

4. U1l CTPaUmANbIK MaTepua:
- KecTenep;
- mpe3eHranus Microsoft Power Point.

5.91e0uer
Heri3ri:
Ka3ak TiJiHge:
1. ApsbicTanoBa T.O. @apmalleBTUKAIBIK XUMHUA: OKYJIBIK.T. | -AJMaThl: «OBepo», 2015.-
592 0.

2. AprsicranoBa T.O. ®apManeBTHKAIBIK XUMHUS: OKYJIBIK.T.2-ATIMaThl: «OBepoy, 2015.-6020.

3.Kazakcran PecriybOnnkachiHbIH MemitekeTTik Gpapmakornesichl.-Anmarts: «XKibek sxomb», 2008.-1 T.-5926.

4. Kazaxcran PecrrybmmkaceiHbiH MemiekeTTik papmaxornesichl.-AnMatsr: «0Kidek ko, 2009.-2 T.-8040.

5.Kazakcran Pecniy6imkacsiHbiH MemiekeTTik hapmakonesichl.-AnMaTsl: «XKibek xomsny, 2014.-3 T.-7096.

6. KpacuoB, E. A. ®apmanmsiblk XuMHUS CypakTap MEH jKayanrap TYpiHAE : OKy Kypajbl =

dapmarneBTHUECKas XUMUS B BONIpocax M 0TBeTax: yueOHoe nocodue / - M.: TDOTAP - Menua, 2016. - 704 ¢

7. Oppabaesa C.K., Kapakynosa A.IL. [Munuppu3uH KbIIKBLIB TYHIBUIAPBIHBIH I9PUTIK MpenapaTTapbiHbIH

OipbIHFailIaHFaH calacklH OaKpuIay 9JIiCTEMENIePiH jKacay: FRUIBIMU-dicTeMeliK HycKay.-lIIBIMKeHT: «Oaemy.-

2013.-92 6.

opbIC TijtiHge:

8.  ApsicranoBa T.A. dapmaneBTHyecKas XUMusl, yueOHHK, ToM | - AmarTsr:

9. «3Bepon, 2015.-572 c.

10. ApsicranoBa T.A. @apmaneBTudeckas XuMusi, yaeoHuk, Tom I1:- Anmarer: «9Bepo», 2015.-640c.

11. TocynapctBenHas dpapmaxores Pecrryommkn Kazaxcran.-Anmartsr: «Kubex xomsny, 2008.-Tom 1.- 592c¢.

12. Tocynapcreennas dapmakornest Pecryonuku Kazaxcran.- Anmater: «Kubek sxombi», 2009.-Towm 2.- 804c.

13. TocynapcreenHas dapmakones Pecrryonukn Kazaxcran.-Anamatsr: «Kubex sxoib», 2014.-Tom 3.-729c.

14. KoHTponp KadecTBa M CTaHAAPTU3ALMS JIEKAPCTBEHHBIX CPEJICTB: METOAUYECKOE Mocobue / moa pel.

Pamenckotii I'. B., Opna6aeBoii C. K.- M: | MI'MYVY; lIsiMkent: FOKT' @A, 2015. - 285 c.

15. Opnabaesa C.K. AHanmu3 neKapcTBEHHBIX IIPENapaToB, NPOMU3BOJHBIX apOMATHYECKUX COEIMHEHUIM:

yuebHoe nmocooue.-IlIpimkenT: «Onemy», 2012.-250 c.

16. Pamenckas I'.B. ®apmanesruueckas xumusi: yueouuk.-M.: BUHOM. JlaGoparopust 3nanuii, 2015.-467 c.

17. PykoBoxCTBO K 1a00OpaTOPHBIM 3aHITHSM IO (hapManeBTHIECKOH XuMun nox pexaknuei I'.B. Pamenckoii.-

M.: TTunor, 2016.-352 c.

18. Xammynmun, @. A. MudpaxpacHas criekTpockonusi B (papMaleBTHUYECKOM aHaiu3e: ydeOHoe mocodue / -

M.:TOOTAP - Meaua, 2017. - 160 ¢

19. Method validation in pharmaceutical analisis: a guide to best practice / editors dr. Joachim Ermer. - 2nd ed.

- Germany: Wiley-VCH, 2015. - 418 p.

20. Watson, David G. Pharmaceutical analysis: a textboor for pharmacy students and pharmaceutical chemists /

David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. - 459 p.

KOCBIMIIA:

15. ApreictanoBa T.A., ApeicranoB JK.M. MHHOBaI[MOHHBIC TEXHOJIOTHH B (papMarleBTUYECKOM OOpa30BaHUU:
00yuYeHHE U KOHTPOJIb. Y4eOHO-MeToandeckoe mocooue. — [lIsimkenT, 2012.- 175c¢.

16. KpacHos E. A. ®apmaneBTrdeckast XMMUs B BOIIPOCAX U OTBeTax: yueOHoe mocodue - M.: "Jlurreppa", 2016.
-352c.

17.Opnabaesa C.K., Hagmpoa C.H. VYHuuumpoBaHHBIE METOIMKHM XpOMarorpauyucekoro aHajiu3a
JIeKapCTBEHHBIX (pOpM METPOHHUA30J1a: HaydHO-MeToqnIecKrne pekomeHaauun. -1lIpiMkenT: «9Onem». 2015. —
84 c.

18. Typcyb6ekoBa b. U. Beitoprarukansik 3 Tannay: oKy Kypaibl.- AimmMaTel: OBepo, 2016. - 120 ©.

19. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York: Oxford University
Press, 2014. - 96 p. +a1. ont. guck (CD-ROM).
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20. Cairns, D. Essentials of pharmaceutical chemistry: textbook / D. Cairns. - 4th ed. - London: [s. n.], 2013. -
308 p

21. Georgiyants V.A., Bezugly P.O., Burian G.O., Abu Sharkh A.l., Taran K.A. Pharmaceutical chemistry.
Lectures for Endlish-speaking students:Ph24 the study guide for students of higher schools — Kharkiv: NUPh;
Original, 2013. — 527 p.

6.bakpLiay cypakrapsl (Feedback kepi 6aiistaHbICHI)
1. Cnouptrep x9HE oJapbH d(UPIIEPiHiH 031 €KEHITH aHbIKTay peaKIusIapbl Kanaai gpusnko-
XUMUSUTBIK KACHETTEpiHe HeTi3eNreH?
2. Crhuprrepail (hapMaKoIOTHsUIBIK OEICEHIUIITIHE acep eTeTiH (QaKTopapAbl aTaHbI3
3. CrupTTep MOJeKyJIachIHAaFbl THIPOKCHI TOOBI OJIapAbIH (PM3UKAJIBIK JKOHE XUMHSUIBIK KACHETIH Kajal
esrepremi?
CripTTep MOJEKyIachIHAAFbI THIPOKCHI TOOBI OJIapAbIH epiTilITiriHe Kajnai acep eremi?
OTWI COUPTIHIETI ©31HIIK KOCTIaTapabl aHBIKTAY
CrimpTTepIiH KBIIIKBUIT-HET13/IiK, TOTHIFY-TOTBIKCHI3JaHy KaCHETTepi )KOHE ONapAbIH (hapMaIleBTHKAIIBIK
Tanzayaa KoJIaHbLTy bl
I'nuneprHHIH ©31HAIK PeaKIUIChIH aTaHbI3, OYJI peakiys KaHall KaCUeTiHe Heri3IeNreH?
CrupTTepaiH TOTHIFY peakiusiIapbl (papMaleBTHKAIBIK Tajaya Kajlai KoJ1aHbUIa bl ?
TeriireH HUTPOTIIMICPUH/II HETe CUITIMEH OelTapanTaipl )KOHE 0J1 KaHIall KaCHeTiHe Heri3aereH?
10. HutporiuiepuHHIH CaHIBIK MOJIIEPiH aHBIKTAY 9iCi
11. Jduotun adupinae acKbIH TOTHIK KOCBUIBICTAPBIHBIH Naliaa 00Iybl 0Jap/IblH KaHIall KacueTTepiHe
HETI3/IeJIreH )KoHE 0J1 KOCTIaHbI Kajlail aHbIKTai 61?7
12. dwuotun adupin Tangayna KaHAal Kayincizaik epexesepid cakray KaxeT?

oo~

© o

Nel0 dapic
1.TakpIpbIObI: AJIbACTHATEP KIHE 01aPABIH TYbIHABLIAPBI. Kap0oH KBIIIKBLIAAPBI KIHE 0JIAPAbIH
TYBIH/BLIAPBI

2.MakcaTbl: OiTiM anmymisuIapFa ambICTHATEP TYBIHABUIAPBIHBIH AOPUTIK IpernapaTTapblHa albIHy, CAKTaly
JKOHE KOJIIaHy caTbUIapblHIAa HOPMAaTHBTI KyXKaTTap, JOpPUTIK 3aTTap CamnachlH perIaMeHTTeHTiH MeMIeKeTTik
NPUHIMITEP MEH epesxerniep TaaaOblHa cail papManeBTUKAJIBIK Tajllay KacayIsl YHpeTy

3.Aapic Te3ucrepi
Kocnap:
- Anpaeruarep npernaparTapbliHa Kanlbl CUIIATTaMa, XMMHUSUTBIK KaCHeTTepi
- AnpAeruirep JKOHE OJapIbIH TYBIHABLUIAPHL: (OpMalbAETUA  EpITIHIICI, TeKCaMeTHUIICHTETPaMUH,
XJIOpaJITuApaT
- KapOoH KpIIKbUIAAPHI TYBIHBUIAPBIHBIH NpenapaTTapblHa Kajlllbl CUIIaTTaMa, XUMUSUIBIK KYPbLIBICHI
MeH (apMaKoJIOTHSUIBIK 9Cepi apachbIHIArbl e3apa OaiIaHbIChI
- KapOon KpIIKpUIIApBl TYBIHIABUIAPBIHBIH MpEHapaTTapblH  Tajjay: KaJdbLWH JIAKTaThl, KaJbLUH
TJIIOKOHATBI, HATPUH IIUTPATHI

AJBJIETAATEP

Pagukai (anugartsl, apoMaTThI XXOHE FETEPOIUKII KOCBUIBIC KAJIBIKTAPhI) )KOHE CYTeri aTOMBIMEH
OaiinanbickaH kapOooHm1 ToObI (C=0) anmbpiernarep MOJICKYIaChIHBIH HETi31H Kypanibl:
H—C—R
I
(0]
XUMUSIBIK KYPBUIBICH MEH (hapMaKOJIOTHSIJIBIK 9CEPl apachbIHIaFbl OailIaHbIChHI
CrnupTrep CHSAKTHI albJCTHATEPAC HAPKOTHKAIBIK KacHeTi cakramagsl. Omap COHBIMEH Oipre

Je3nHQEeKIMUSIIBIK KacueT kepcereni. KaHbiknaraH OaiijiaHbIcTap ocepl jKoOHE KWl PaJMKalbIHBIH Y3apybl
OeJceHALTIrT MEH YJIBUIBIFBIH apTThIpaAbl. AJIbAETHATED MOJIEKYJAaChlHA TaJOreHJep EHri3y OJlapblH
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HApKOTHKANIBIK OCEPIH IKOFapbLIaTaabl. MeICalbl, XJIOPajbIblH HAPKOTHKAIBIK KACHETI alleTalbIerHIKe
KaparaH/ia aiKplH Oaiikaiaspl:
Cl,C—C—H H,C—C—H
] 1

XNOPAIB aneranbierux

ANBIETHITIK TOI ASPUIIK 3aTTapAblH YJIBUIBIFBIH KYIIEHTel. AJNbICTHATEPIH YJIBUIBIFBIH OJIAPIbIH
THIPATTHI TYPIH ally apKbUIBI TOMEHeTyre 6onmaasl. ['maparTsl TYpai Ty3y KaOLTeTi TeK XJIOpJIbl ajabAeTHaATepre
TOH. MBICAJIBI, XJOPAIBABIK THAPATTHl TYpi ©Te Oepik JKoHE YIBUIBIFBI TOMEH. XJOopanb THAPATTHl TYpHE
MEeIUIHAA XJIOPAITUAPAT JIETeH aTIeH KOJAaHBUIBII, HAPKOTHKANIBIK SCEp KOPCETEi.

OH
cCl—CcH
\oH

XuUMHSJIBIK KacHeTTepi
XUMHSUIIBIK TYPFBIIAH ajiFaH/a ajbJIeTUATep PeaKklMsra TYCY KaOileTi >KoFapbl KOChIIBICTApFa KaTa bl
ANbaeruaTepiy XuMHSIIBIK KACHETTEPIiH CUITATTaUThIH KONTEreH peaklusiiap 0JaplblH MOJIEKYJIachbIHIarbl oTe
JKOFapbl moJsipianrad Koc Oaitnaneic (C = O) ecebiHeH kypeni. Oa peakuusuapAbIH iIiHAE, MbICAIBI OKCHM,
ceMuKap0a30H >KoHE 0acka KOCBUIBICTAp TY3y PpeakIMsuIapbl ajbJerHATep TOOBIHA JKATaTBIH JIOPLITIK
IpenaparTap/abl CanajiblK )KoHE CaH/BIK Tajaay Ke3iH/e KO aHbUIaIbl.
ToTBIFY-TOTHIKCHI3IAHY KacHeTi
1. Anbierurep TOTHIKCHI3IAHBIPFBINI PETIH/IE OTE )KEHIT TOTHIFaIbI.
a) AllbIeruATep «KYMIC aifHa» TY31y PeaKIHsChl TOH:
AgNO; + 2NH,0H —— [Ag(NH;),]NOg + 2H,0
2Ag(NH,),NO; + R—C<I; + H,0 —>

——> 2Ag} + R—C—ONH, -+ NH { + 2NH,NOy
|

6) Ocsl peakiusira ykcac anpaeruarep ®emmHr peakTHBiMeH KOchII, Kei3aslpy ke3inzae mbic (I1) okcumi meic (1)
OKCHIIHE JCHIH TOTBIKCHI3IaHABIpaabl. ANIBIMCH MBIC THAPOKCHIIHIH capbl TYHOACHI, cochiH MEIC (I) okcumiHIg
KBI3BLI TYHOACHI TY31IeIi:
Cu2+ - 20H™ — 2Cu(OH),}
NaOOC—CH—CH—COO™

HO OH
Cu(OH), + 2NaOOC—CH—CH—COOK ——> Cl++ + KOH -+ NaOH
[ !
HO OH HG OH

| |
~00C—CH—CH—COOK
0
9K Na[Cu(C,H,Og)a] +- R—c</H 1. 3NaOH -+ 2KOH —

——> 2CuOH} + RCOONa 4 4KNaC,H,0; - 21,0

2CuOH —— Cu,0 -+ H,0
B) TOTBIFY-TOTBIKCHI3IaHy peaKIMsChIHA COHBIMEH Oipre cinTi oprana Heccnep peakTHBIMEH peakiusiChl MbICa
00os1a ananpl. Peakins COHBIHA TOTHIKCHI3IaHFaH CHIHAMTHIH Kapa TYHOACKI TY3LIeIi:

0]
K,Hgl, + R—C<H + 3KOH —> R—COOK 4- 4KI -+ Hg} -+ 2H,0
Kocein any peakuusicbl
2. AJupaeruarepre TOH KOCBII ajy peakuuschl (apManeBTHKAJIBIK Tajjayaa

KbI3BIFYIIBLIBIK  TyabIpaabl, ce0e0i  peakumsa  eHimaepi  Oearimi  0anky
TeMIIepaTypacbIMeH CHIIaTTAJIA/IbI:
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R——c</ + NaHSO; ——> R—C_SO4Na

H \H

bucynbhuTTi TYBIHABIAPABI CYHBITHUIFAH  KBIIKBUIZAPMEH KbI3JBIPFaHAa KailTajgaH
aJIbJIETUKE KOHE KYKIPTTI KbIIIKbUIFA bIIbIPaii bl :
OH

R—ciso3Na 4 HCl —> R—C</O + NaCl 4+ SO,} 4 H,0
\H H
Byn peaknus Tex KaHa 031 EKEHIITIH aHBIKTay/la FaHA eMeC, COHBIMEH Oipre aabAeTUATePAl
Tazapryja )KOHE HaTPUi THAPOCYIb(PUTIMEH 9CEPIICCIICUTIH 3aTTap bl AJIbICTUATEPIIH OO
anyja Ja KoJigaHaabl. ATbACTUATEPAIH AMIUMAKThI KOCBHIIT Ty KaOlIeTi OChl MaKcaTTa
KOJIJAaHBLIAbI. AJIbJICTH]] aMMHUAK KBIIIKBUIMEH KbI3IbIPFAH/Ia AJIbICTH/I TY3€ bIIBIPAIBI:

OH
0
R—C¢ -+ NH; —> R—CCNH2
H \H
OH
0
chiNHﬂL HCl > R——C< 1+ NH,CI
\H H

AnprerunrepaiH GyKCHHKYKIPT KBIIIKBUTEIMEH dCepiiecyi Ie KOCHI aly peaKIUsSChIHA jKaTaJbl: OHAA epiTiHi
KBI3bUT KOHE KbBI3bUI-KYJTIH TYyCKe OOSUIBINI, MHHEpalAbl KbBIIKbII KOCKaHOa TYC KO#bIcaabl. bipak
(opManpaeTua KaFmalbIHAA  TYC JKOWBUIMAMIBI, COHABIKTaH O peakumus (OpMaibIerui VINiH ©3iHIIK
(cnerdukanpik) OONBIN caHamansl. backa ampaeruaTep YOIiH OYJI peakuus ©3iHMiK OOJBIT caHaIManIbI,
OMTKEHI areToH JkoHe 0acKa KeTOHap (QYKCHHKYKIPT KBIIIKBIIBI MEH pEaKIUsFa TYCe/i.
(DPYKCHHKYKIPT KBIIKBIIBIH (YHKCHH EPITIHIICI apKbUIbl KYKIPT aHTHAPHJIIH OTKi3y apKbpUIbl amaasl. On —
TYCCI3 CYHBIKTHIK).

HOHSIpI/IMepI/I?,aIII/ISI JKOHC KOHJICHCAIus peaKHI/IHCBI

H
H |
O:C< 4+ HOH — HO——(!Z—OH

H

H
H H H

| P NS oo
HO—C—0OH HO:—C—0OH HO—C—OH:.. —>
| U ¢ | LY A9, SOUIY : l

H H H
H H H H
| | | |

> HO—C—-0—C—0—C—..—0—C—OH
| | | l
H H H H

Kem saraiina nonumepusanus peakusiCbl HOTHXKECIHIE MONIMMEP/IiH LUK MOJIEKYJIachl Ty3iIemi:

o}
R R
>C/ \C<
R—C=0 -+ H—C—R —> H/ | [ “NH

l ] O o
H O O S
I
¢ R Hu
R/ \H

[Monumepu3anus peakuusiCblHA KAWTBIM/IbI KYOBUIBIC TOH

nRCHO ==> (RCHO),
KonpeHcanus peakiyscsl OipHeIe MoKy IaIapIblH Oip MOJIEKYJIa OOJIBINT KOCHUTYBIMEH CHIIATTAIA b, OH/Ia
MoJIeKyJiaiap 0ip-0ipiMeH KeMipTeri apKbUIbI OaliIaHbICA b
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H OH

O | 0o ] 0]
H3C—C<H + H——?—C /H NI Hsc—(IZ—CHz—C<H

Opsbiabacy peaknmsichbl

OpbiHOacy peakuusIapblHBIH INIIHAE adbACTUATEPAIH OpTYpPJi aMHHJIEP KOHE OJApbIH TYBIHIBUIAPBIMEH
PEaKIUACHl YIIKEH KhI3BIFYIIBUIBIK TYABIPAAbl. Ocipece Kui KoumaHsmaTeid Tuapokcuaamud (1), runpasun (1I),
denmnrunpazun  (I11I), 2,4-muaurpodenmnrunpasun  (IV), cemukap6asun (V), tuocemmkap6asun (VI).
AnbIeruaTepMeH acepriecii, colikec eHimaep Ty3eni. On eHiMaAepaAiH OapibiFbiHa OANKy TeMITepaTypachl HeMece

TYC TOH:
N—OH
R—C< -+ H,NOH —> R—-C<

1

N—NH
R—c{ + HN—NH, —> R——C< J
11
H
H |

l
R—C< + HyComN—NH, —-=> R—C<
HI

(0] + 0
R—Cd + HN—N— N_NO, —> ReceN—bd N\_%/°
H | >:/ — 10 I >J o

(o Ko,

v
H

OH
s Rlonex =j/ \,_N<
N02

2,4 - AUHATPODEHUIITHA PA3OH
BHHHO-KpacHOro usera

0 N—NH—CO—NH,
R—C<H+H2N—NH—E——NH, = R=C <
o
v
0 N—NH—CS—NH,
R—C< + HN—NH—C—NH, —=> R—C <
H I

Vi
OxcuM, GeHWITHApPa3oH U ceMUuKapOa3oHIap CYHBITBUIFaH KBIIIKBUT KaThIChIHAA (KalHaTYy)

THJIPOJIM3TE YIIbIpan, KaiTaaaH anbierua oeneni:

N—OH Hcl; HOH (0]
—c< — R—C< -+ NH,OH-HCl
H

N—NH—CH; Hcl: HOH O
-c< e el 0. & R—C<H+ HoN—NH—C,H;-HCl

N—NH--CO—NH, Hcl; HOH
—

R-c{H

0
R—C<H + H,N—NH—CO—NH,.HCl

dapmakonesyIbIK MpenapaTTapbl

Aty 7K0JIBI
dopmanbaerua 1868 KbUTbI ayFall peT METHI CIUPTI OybIHA KaHBIKKAH ayaHbI KbI3bLI IMOKKA JCHIH
KBI3IBIPBUIFaH IJIATHHA CBIMBI YCTIMEH OTKI3y HOTIDKECiHIe anpiHFaH. Kazipri ke3ne eHpipic xarmaiieiaga E.W.

106




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasaKkcTaH MeavuMHa akaaemusicbl» AK AO «lOxHo-KazaxcTaHcKas MEAULMHCKAST aKkafneMusT»
dapmaneBTUKAIBIK KOHE TOKCUKOJOTHSIIBIK XUMUs Kadeapachl 044 -55/
«[lopinik 3aTTapAbl TanAay )KoHe 3epTTEeY/AiH Kbl dicTepiy MoHI OOWBIHILA 1opic 73 6errtin 107 Oeri
KelleHi

OpJIOBTHIH YCHIHBICBIMEH METHJI CIAPTIH TOTBIKTBIPY JKoubiMeH anansl. On ymria 50 °C geiiiH Kpl3bIpbLUIFaH
METHJI CIIMPTI apKbLIbl aya aFbIMBIH ©TKI3€[i, aya arbIMbl METHJI CIHMPTI OybIHA KAHBIFBII, KbI3ABIPBLUIFAH MBIC

CBIMJIBI TYTIKKE TYCe/i (MBIC-KaTaJlu3aTop).
CHyOH + O —— H,CO - H,0

Hexamethylentetraminum
N
l

HQC/C]:Hz\\

N,
-~
! _CH, \CP&

N\ /N
ch,
I'exkcameruneHTeTpaMuH (OpPMAITBACTHT EPITIHAICI MEH aMMHAKTBIH dCepiiecyi oHiMi OOIBIT caHaa k.

En anram per onsl 1860 xxbuibl A.M. bByTiepos anraH:

o)
6H—C<H 4 4NH; —> (CH,)N, + 6H,0

CH,

Xuopaaruapart, Chloralum hydratum ,1,1-Juoxcu-2,2,2-mpuxnop>sman
OH
I
Cl,C—C—H
|
OH

En anramr 1832 xwiibl JInOux anran, 6ipak 35 KblImaH KeiiH FaHa MEIUIIMHAAA KOJIIaHbLIa 0acTa bl
[MpenaparTs! any mporeci 2 caTblIaH TYPaJpbl:
1. cinTini xJjopiay
2. XJIopajb THIpaTalyschl
1) CrmprTi X70paay KaTanu3aTtop KaTeIchiHIa erteni. Erep 96% cnuptT anmblHca, OHOa TeMip YTiHZic, an
cycsI3 cimpt Kosanbuica FeCls karanusatop peTinae KoJaHbLUIa Ibl:

Fe; H,O OH
1. CH,CH,OH - Cl, —> CHs—HC< 4 2HCI
OH

FeClg 0}
11. CH,CH,OH +- Cl, —> CH3-—C< + 2HCI
H

ApHI Kapaii €Ki OHIM JIe CHUPTIICH dCepIIecil, XKapThlUlail areTalb TY3e/1Ii:

0
H3C——C</H -+ C,HsOH— Ol
—— Hy;C—C—H
Of \OC,H,
H,C—C-H - CHOH—
\oH

Onan apbl Kapait iporiecTep Oipjael oTei, albIHFaH XKapThlIai areTanb OeTisIi xKaFaaiaa XJI0pIaHbI, YIIXJIop
KapThlIail aleTaib HeMece XJIOPaNKOroJIsT Ty3e/i:

OH OH
HC—CH + 3Cl, ——> 3HCI + Cl,c—CLH
\OC,H, NOC,H,
COCBIH OFaH KYKIPT KBIIIKBUIBIMEH 9CEP €Ty apKbUIbl XJIOpaJlb aJIbIHAIbI:
OH
y HO_ 0 0
Cl,c—C-H + s< O c13c—c< 4 CoH;0S0,0H + H,0
Nocm, - Ho5No H

2) Xnopaiab TuApaTausicsl
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XJopasib CyMeH apajiacrai/ipl, COHIBIKTaH XJIOPAITUAPATTHl TiKeJdel ally MYMKIHZIIT koK. O YUIiH angbIMeH
XJIOPAJIb/IBI XJIOPO(OpMIa epiTill, COChIH ajJbIHFAH SPITIHIIre aIbIH-aIa eCeNTEeNreH KoJeM/ e AUCTIIACHTCH Cy
KOCapbl:
o /OH
c13c-c< +H,0 —> Cl,C—C_H
R “\oH

O3injik peakuusiap
Dopmanvoezuo

a) @opmanpaernn KyKIpT KBIIIKBUIBI KATBICBIHAA (DEHOJIMApMEH J>KeHUT KOHACHCAIWSJIAHBIL, OOsIFaH
KOHIEHCAIMSI OHIMI aJIBIHAIEL.

Hy804
W
—Ho0

CH
HOOC
00 )ij/ \C _COOH
HO- X \ l\o
METHHQH-6HC-CaJ’IHuHﬂOBaﬂ KHCJI0Ta KpacHOe oxpaulHBaHHe
0) Temenri Temmieparypana (9°C TemeH) GopManbaerus xeHisn moiumMepiieHin, napadgopmasiy (CH20),

ak TyHOacel Ty3inemi. Ilapadbopm MeaunmHama KOJIAHBUIMAMIBI, COHIBIKTAH mpenapatrTsl 9°C TemMeH emec
TEeMIIepaTypaaa Cakray Kaxer.

Iexcamemunenmempamun
1. IIpenapaTThiH CYJIbI €pPITIHIICI THAPOIM3TE YIIBIpal, (OPMaIbACTH]I XKOHE aMMHAK TY3e/i:

o)
{ CHg)oN, + 6Hs0 === 6H—C< 4 4NH,}
H

2. Tlpemapar cinTiai opTajga TYpakThl, al KbIIIKBULIBI opTamga (opmanbaerua Oesne biabipaiabl. CoChiH
PCaKIMSIIBIK KOCIIaFa CLITI ePITIHAICIH KOCKaH A, AMMHUAKTBIH HiCl ce3uIei:

0
(CH,)eN, + 2H,50, -+ 6H;0 —> 2(NHg)5S0; - 6H—C<H
2(NH,);S0; - 4NaOH —> 4NHgt -+ 2Na,S0, -+ 4H,0

3. TekcaMeTHICHTETpaMIH OipKBIIIKBUIIBI HETI3; VIIIHIIIIIK a30T aTOMBI MpenapaTka Heri3diK Kacher Oepirr,
KBIIKBUTIAPMEH TY3 TY3€/Ii, MBICAJIBI:

Cl
2(CHy)¢N, -3AgN0s; (CHp)eN,-CaCly; (CHy)gNy-C=0
Cl
Xnopaneuopam
1. [IpenapatTapApIH 631 EKSHIITIH OHBIH BIIBIPAy OHIMICPi OOWBIHINA aHBIKTAyFa OOJIAIbI.:
OH
Cl;C—C—H 4+ KOH —— CHCl; + HCOOK + H,0
\oH

CHCl;3 + 4KOH —— 3KCl 4+ HCOOK + H,0
KCI + AgNO; —— AgCl] -+ KNO;

Exinmi siasipay eHiMiH (HCOOK) kymicTiH aMMUAKTaFbl €PiTiHIICIMEH aHBIKTANUIbI,

2. Ayana Gankpin, Oasty yImaabl, kel Typca OipTingen 0y3siianbl. Kel3neipy ke3inme
IpoIIecC KbUTIAMIAT, TUXJIOPAIETATbACTH )KOHE YIIXJIOPCIPKE KBIIIKBUTBI TY31I€11:
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OH
2CI,C—C—H —> CHCIl;—C—H +- CCl;CO0H + HCI 4- H,O

\OH il
(o]

3. Xumopanruapar AerHapaTalusiay Ke3iHAe XJopalb TY3UIe[i, O ajbICTHATepre TOH pPeaKIHsUIap/IbIH
OapibIFbIH Oepezi. Mblcanbl, KYMIC HUTPAaThIHBIH aMMHAKTaFbl epiTIHAICIH KOCHIN, KbI3JIBIpFaHa 00C KyMiCTiH
Kapa TyHOAachl Ty3i1ei.

Ta3auasIrsl

Dopmanvoezud

®dopmanpaeru  epiTiHAICIHAeTI KYMBIPCKA KBIIIKBUIBL ~ KOCHANBI  IMPEIaparThl  aly  Ke3iHjae
(dpopmampaerny OeNmeKTi TypAe KYMBIPCKAa KBIIIKBUIBIHA JICHiH TOTBIFBIN, (QOpManbaerus OyBIMEH YIIIBIIL,
MpeTapaTThl JIACTAYbl MYMKiH) JKOHE AUCMYTAIHsI PEAKIUACHI HOTIKECiHAE ((hopMaIbAeTHATIH CYJIbI epiTiHmiCI
KOIl TYPBIN KalfaH jKar[Jai/ia TOThIFY-TOTHIKCBI3[IaHy MpoLEeci oTel; Oip MOJIEKYIachl KYMBIPCKA KbIIIKbUIBIHA
NIeHIH TOTBIFAJIbl; SKIiHII MOJIEKYJIachl METHJI CIMPTIHE ICHIH TOTHIKChI3MaHambl) Ty3iieni. CoHapikTan MO
NpenapaTbiHbIH, KbIIIKBUIIBIFBIH TEKCEPYAl YCBHIHAJBI, all TOTBHIFY-TOTBIKCHI3[aHy MPOLECIHIH ajIbIH-aly YILIiH
metmi ciuptiH (1% ke eMec) TypaKTaHABIPFBILI PETIHIIE KOCAIbI.

I'ekcameTneHTETPAMHH

MewmiekeTTik (hapmakomnest NpenaparTa OpPTaHMKAJbIK Kocmajgap MeH ammoHmii Ty3wl (Hecciep
PEaKTUBIH KOCHII KbI3JBIPFaHa capbl TYCTiH Haiiaa 6oimMaysr), napadopm kocnanapsiHbiy (Hecenep peakTuin
KOCBIN KBI3ABIPFaH/ia epiTiHAIHIH JaiianOaysl) OoJMayblH Tajam ereni. XJopuarep, cyibdarrap, aysip
MeTaJlIap TAlIOH MIeTiH/e XKidepinei.
Xuopaaruapar

IIpemaparra Kocna perinae xjaopankoroisat xone HCI 60ysl MyMKiH:

OH NaOH; HyO
ClC—CH ———> Cl,C—C~H -} C,H,0H
OC3H; \oH

C,HsOH + 41, -+ 6NaOH ——> CHI,} -+ 5Nal + HCOONa -i- 5,0

CoHbIMeH 0ipre XJIOpaJIAJIKOTOJIAT KOCITACKIH OHBIH Cy/ia TOJIBIK epiMeyi OOMbIHIIA TeKkcepeai — Kocna
cyla epiMelal, CYHMBIKTBIK OeTKeHiHe Maiiibl JaK TypiHAe JKy3inm mbiFaabl. Ty3 KbBIIKBUIBI KOCIACHIH
NpenaparThlH CIUPTTI epiTiHAiciHE KyMIC HHUTpAThl EpITIHAICIH KOCy apKbpUIbl aHbIKTaiael. [Ipemaparra
COHBIMEH 0ipre, OpraHMKaiblK Kocmanap O0Jlybl MYMKIH, OHBI KYKIPT KbBIIIKBIIBI KeMmeriMeH amaabl. KykipTt
KBIIIKBLIBI OPraHUKAJIBIK KOCIIaHbI NIaHbIPIIaHABIPHII, ePITIHAI KOHBIP TYCKE aybICabl.

CaHapIK MoJIIIepiH aHBIKTAY

Dopmanvoeuo

dopManbICTHATIH CAHIBIK MOJIIEPIH aHBIKTAY AalbJETHATEPiH TOTHIFY KaOijleTiHe HeTi3IenTeH.
TorsikTeIpreI petinae J2, Ho02, KoHgJs Konnanyra 6omazapl.

dopMabAUTEATIH CaHIBIK MOJIIIEPIH aHbIKTay YIIiH M® X HomoMeTpHs oIiCiH YChIHA/IBI.

OJIICTIH MOHI:
dopMainbaeruaTi HOANEH TOTHIKTHIPA/IbL:

0
H—C</ -1, 4+ H,0 == HCOOH - 2HI
H

Peakimst KaUTBIMIBI, COHABIKTaH OOJIIHIeH KBIMIKBUIAB CiUITIMEH OeltapanTtay KaxeT, Oipak ciiTiMeH
MOATHIH 631 /Ie 9CepiIecil THITONOIH/ KOHE HOIU/T TY3e/i:

I; + NaOH —— Nal + NaOl + H,0
NaOl Ty3inyi hopMambAeTHATIH TOTHIFYBIHA YKaF1a» JKacakIbl:

NaOI—}—H-C< —— Nal -- HCOOH
H

NaOl 6ipa3 typsimn kaica, o1 NalOs aybicamsr:
3NaOl —— 2Nal 4- NalO,
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®opmanbaerna TorsikkaanHaH keiin HoSOs kocbmansl, on NaOl, NalOz kanraH Ty3napblHaH HOITHI
xoHe dkBHuBaNieHT Meniiepae Nal Gesin msrapaisr:
Nal 4~ NaOI + H,SO; — Na,SO4 + 1, 4 H,0
5Nal 4 NalO; + 3H;S0, — 3Na,SO, -+ 31, -- 3H,0

Besninren noatel HaTpuii THOCYIb(ATHIMEH TUTPIICH .

ToTeIkTBIpFBI peTiHae Heccnep peakTuBiH KojjaHy KeMeriMeH e (OpManbAEerHATIH CaHJIBIK
MOJIIICPiH aHBIKTayFa OOJaIb:

HC<H + KoHgl, -+ 3SKOH —— HCOOK - 4KI -+ Hg} + 2H,0

COCBHIH apTHIK MOJIIEepAe MOATHIH TUTPII epITIHAICIH KOCAIBI, OJI CHIHANTH ©3iHe OAWIaHBICTHIPHII, Al APTHIK
MOJIIIEP] HATPHUHA THOCYIh(GaTIMEH TUTPIICHE]T].
Hg + 1, — Hgl,
Hgl, + 2KI — K Hgl,
I, 4 2NagS,05 — 2Nal - Na,S,04
CoHnbiMeH 0ipre, GopManbIerH/ITI CaHABIK Tajiay/a HaTpuil CyiIb(QUTIMEH PEeaKIHMsIChIH J1a KOJAaHyFa
OoJap:

Yporponun

Beiimapanmay a0ici

[IpenapatThlH o)1 caMarblH OENTiiTi MeJmepAeri KyKipT KbIIIKbUIBIHBIH TUTPIII epiTIHIICIHAE epiTin
(t°), cankbIHOATHIM, KHIIIKBULABIH apTHIK MOJIIEPIH CIITIMEH TUTpJeHai (MeTu Kpi3birbl). bakpuiay Toxipubeni
KaTtap XKyprizinesni (papMaKkonesuTbIK dic):
(CHg)gN, + 6H,0 -+ 2H,S0, —> 6CH,0 + 2(NH,)4SO,

TIpenaparThl HETI3 peTiHAEC apajac WHAMKATOP (METHJ KOTri, METHUJ KBI3FBIIT) OOMBIHINA KHIIKBIIMCH
THATpJIEyTe O0Mabl, Oipak OYJI SICTIH MANIIIrT TOMEH, kKoOiHece TOpiTiK KOCBIHABLIAPIBI JKEISN Taaay Ke3iHme
JKHU1 KOJIIaHaIbl.

2. Apeenmomempus (Dosbraps o/ici)

By omicte ypoTpomuHHIH KyMic HUTpaThl epitiHziciMen kemenai Kocbuibic 2(CH2)sNa-3AgNOs « AgNOs Ty3y
Kab1iJ1eTi KOJIJaHbEUIa Ik

3. Hooomempus

IIpemapaTThiH HOATCH TETPAUOIN]] TY3y KaOUICTiHE HETi3MENIeH. YPOTPOITMHHIH JOJI CAIMAFbIH OIS aJbIl,
cyna epitin, nonnen tutpneiai (FO.I1. Kuraes yceinran):

(CHg)sNa + 213 — (CHy)eN, -1,

Xnopanruapar:
1. BeirapanTay oaici ((hapMakomesuIbiK)
Byn omicTiH HETi3MIK NpenaparThlH CUITIMEH BIABIpAY pPEeaKIUAChl kartaabl. CUITIHIH apThIK MOJIIepiH
KBIIIKBUIMEH THTPIICH/II:
OH
Cl,C—C—H + NaOH —— CHCl;3 + HCOONa +- H,O
\OH
36, NaOH 4 HCl — > NaCl 4 H,0
Tysuirer xJIopoOPMHBIH CIITIMEH dcepiecyiH eckepe oThipbi, M® X OachUIBIMBI CUITI KOCKAaHHAH KEHiH 2
MHHYT OTKEH COH TUTPJICY YChIHA/IBL.
Hooomempus (.1, duankos)
Oic cinTini opraga xyprizineni. Moa mpenaparTsl YIIXJIOpCipKe KBIIIKBUIBIHA JCHiH TOTBIKTHIPAIbI:
I, + 2NaOH — > Nal -~ NaOI -+ H,0
NaOI - NaOH - CCl,CH(OH); — CCl,COONa + Nal + 2H,0
WoaTeIH apTHIK MOJIIIEPiH HATPUHA THOCYITh(MATEIMEH THTPIICHII.
o /OH
HC< + Na;S0, - Hy0 ——> HC~S0,Na -|- NaOH
H \H
NaOH + HCl —— NaCl 4 H0
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KoJsnanbliuybi:

Dopmanvoezud

®dopmanpaerua epiTiHaici 1e3uHGeKIUUIBIK 3aT peTiHae Koaganbuiaasl. OHBIH ocepi
aK3arTapbl YUBITY KaOinerine HerizaenreH. @opmManbaeruy OakTepus ak3aTTapblH YHUBITHII,
onapabl kosiapl. IlpoToruiasMaTukanblK y OOJIFaHIBIKTaH TEK CBIPTKA KOJJIAHBLIABL.
Kebinece ne3nH(MEKUMSIIBIK 3aT pETIHAE XHUPYPITapAblH KOJIBIH JKyYyFa, XHPYPTHUSIBIK
acnantapasl enueyre (0,5% epitingi), tepmenaikre (0,5-1%), 1:1000 wan 1:3000 neitin
CYMBIITHIN, CIIPHHIIOBKA jkacay/a Konaanaisl. COHbBIMEH Oipre mpemapar yjmanapaa 6epikTik
KacueTr OCpeTiHAIKTEeH, OJapAbl AaHATOMHUSJIBIK HKOHE OHMOJOTMSIIBIK Ipernaparrap/sl
KOHCepBalusIayaa Kojjanaasl. JKakchl THIFBIHAAIFAH IIBIHBI BIABICTapAa, 9° TeMeH emec
Temreparypaga KapaHFbl kepiae cakray KaxerT. IlbiHbI chIpThIHAA (opMasibaeruj
epITIHAICIHIH YIBUIBIFBIH OLIaipeTiH 0enri 00IIybl Kepek.
I'ekcameTHmyIeHTETPAMUH

Hesundexumsanblk  3aT. OHBIH ocepi KbIIKbUT OpTaga (GopMaibAerhx Ty3yiHe
Heriznenred. Hecen »xomnnapsl aypynapblHaa KojjaHbelnansl. [Ipenapartel KojaaaHy Ke3iHIe,
HECETl OPTAChl KBIIKBUIBIFBI €CKepiie/li, OUTKeHI OHBIH (pOpMabIeruaKe AeHiH bIABIPAYHI.

[Tpenapat KbILIKbUT OpTajia FaHa (GpopMaibaerujke AeiiH bIABIPAHThIH OOJIFaH IbIKTaH,
HECEeIl OPTaChIHBIH KBIIIKBUIABI MOJarpara Kapchl peBMaTH3MIE KOJIIaHbUIA 6L [1Tke yHTaK,
tabnetka xoHe 40% epiTiHiCi KOJTaHbLIaIbI.
XJaopajaruapar

ThIHBIITAaHABIPFBIN, YUBIKTATKBINI 3aT. 0,2-0,5 T MeJiiiep/ie ThIHBIITAaHABIPFbILI, 0,5-
1 r Memmepe YHUBIKTaTKBIIT dcep KepceTedi. Koraprsl 103a7a HAPKOTUKAIBIK 9Cep KOPCETIIl,
JKYHKE KJIETKaJIAPbIHBIH KO3y MPOIIECIH TEXEHIi.

[TpenapaT THIPHICKAKKA Kapchl JOPUTIK 3aT PETiHAE € KOJAAHbUIaAbl. ¥3aK YaKbIT
OoMbl XJOpaJITHApaT ar3aja XJopogopMmFa JeHiH BbIAbIpaliabl JAereH YFbIM OoJiFaH, Oipak
3epTTeysiep HOTHXKECIHAE aF3aJarbl TOTHIFY-TOTHIKCBHI3AAHY IPOIECi 9CepiHEeH Ty3UIreH
YIIXJIOP3TAHOJ TJIFOKYPOH KBINIKBUIBIMEH 9CEPJIECII, YPOXJIOpallb KBIIIKBUIBIH TY3€TIHAINH
Jonenae

OH

Clc—C—H —— CCI,CH,OH

\oH
CCl,CH,0H —{—H——(l.;—[CH(OH)]d—COOH ——> CgH;;0,Cly + H,0

Ypoxiopaiib KbIIIKBUIBIHBIH KYPBUIBICTEI (hOPMYJIachl TOJBIK 3EPTTEIMEIeH, OipaK SMITUPUKAIIBIK
dopmynacel Oenrimi. CoHbIMEH Oipre ypoXjopaidb KbIIIKBUIBIHBIH af3alaH HeCel apKbUIbl OesiHeTiHI
AHBIKTAJIFaH.

Kap6oH KbIIIKbLIAAPHI TYBIHABLIAPBI

HO-C-OH R-C-OH* KapOOH KbIIKbUIBI TY30apbl (H' cinrini ME
aIMacKaH)

KapOoH KbIIKbUIAAPHI KYIITI KbIIIKbUT, KBIIKBLUIIBIH KACHET )KbLKbIMaIBl HY GaiinaHbICThI
R-C-O'H* R-C-O + H*

Kap6oH KbIIIKBUTBIHBIH, KBIITKBUIABIFRI KBIIIKBUIABIH KYPBUIBICBIHA €eMec, KepiCiHIle opbiHOacapiapbiHa
OaiinaHbICThl. bapnblk anudaTThl KHIIIKBUIIAPABIH JUCCOLMANMSIAHY KOHCTaHTAchl Oip-OipiHe IKaKbIH.
DJIeKTPOHOAKLENTOPIbl OpbiHOacapiap (rajoreHzuep, HUTPOTON, THIAPOKCHI, KOCBHIMINA KapOOKCHJI TOII
KBIIIKBUIIBIFBIH JKOFapiaraabl. COHbIMEH Oipre KbIIIKBUIIBIFBIHA OpbIHOACApIIAPIBIH OPHAJIACYBI ja 9cep eTell,
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ocipece o-)Karnaima, ajl apoMaTThl KbIIIKbUIIApAa oO-Karaaiga Oosybl Tuic. Byn >korapelma aTanraH
opbIHOAcapiap/bIH Tepic HHAYKTHBTI 3 deKxTiciMeH TyCIHaipiIesi.

ii

Cl—C+-C+—OH
| [l
H 0]

Cl- aromsr kepmriziec C aToMblHaH € ©3iHE TapThIll, HOTIXKeCiHAe G aTOMBIHA & JKETiCIeyiHeH OH
3apsaTanei, kepuritec G atoMbiHaH e3iHe € TapThin anansl. Ocbutait € TEFERABEE Cl” Kapail 6apibIK Ti30ek
GoiisiMeH Tapaisin, H' arombl € oHait Oepei, SAFHU KypaMblHIa TaJOTeHI JKOK KBIMIKBUTFA KypambiHmxarsl H*
KaparaHaa WOH TYypiHme biabipaiimsl. Ti30ekTiH y3apybl J-3d(dekTiHiH oncipeyiHe oKenemi, AMCCOLUAIHsIay
Jlopexeci TeMeHneini. MeTun paauKalibl MOJEKYNaJarbl 3JEKTPOH THIFBI3ABIFEIH korapiatein, COOH
ToObIHAarel O-H Gaitnansic 6epikTiriH skorapaatsin, H bIisipaysiH KHBIHIATABL.

Panmukannarer H* arombina kaparanga COOH »xanbiHna TypraH G aToMbIMeH OaiiflaHBICKaH aToMuaap
JKSHLT alTMacajibl, 01 KapOoJI TOOBIHBIH HHYKTHUBTI 9CePIMEH TYCIHAIpiIeTi.

H
!
RCmc =M
T
H o

KpIIKBUIABIKTEIH KOFApIaybl, paguKaliFa JJIEKTPOHOAKIENTOPIBl OpBIHOAcap €Hri3y epirimririn
Kymreiteni, (hapMakoJOTHIBIK OeJCeHITirin xorapiaataasl, Oyn H' onHail sigppaybiMeH OailaHBICTBI.
MornekyaHbIH CaMaFrbIHbIH apTybl HEMeCe PaJnKaIIbIH apTyhl KE3iH/Ie epIrilliTiri TOMEH TYCe[l, YIbUIbIFbIHBIH
ToMeH eyl Kyyce, A3at0bIMEH OaiTaHbICTHI.

Kes-kenren opranukanblk Kocbuibicka COOH TOOBIH eHTi3y YIBUIBIFBIH TeMeHaeTeni. KapOon
KBIIIKBUIIAPBIHBIH YIIBUIBIFBI aTbJETHITEpPre Kaparanaa TOMEH.

Kenreren anngarTs! KpIIKbUAAP (TOMEHTT MOJIEKYJIaibl) TITIPKEHIIPTINI, KYHAIPTilI acep KopceTe.
OpraHukanblK — KbIKBULAAPABIH ~ OHJA OKHHANBIN, TEMONHM3 TYABIpYbl  KbIUKbUImapaelH HY  Geise
JHccolanusIanybIMeH  OaiinanpicTel. COHIBIKTaH MEAMIIMHAAA KapOOH KBIIIKBUIAAPBIHBIH ©31 eMeC, OHBIH
TYBIHABUIAPEI TY3Aap, dQHpiep, aMuaTep T.0. TYpiHAe KOTAaHBIIabL.

Kap0OoH KBIIIKBUTBIHEIH TY31aphl KOPEKTEHIIPTIII 3aT PeTiHAe KONJAaHBUIAABI KoHE (hapMaKOIOTHSITBIK
oencenni katnounaps! (Fe; Ca; K; Na) TaceiMangaymisl KBI3METIH aTKapazbl.

(I)apmalconesml,nc npenaparrapbl

1. Natrii citras pro injectionobys-1uMOH KBIIIKBUTBIHBIH YII HATPHIA TY3bI

=0
\ONa
-0
Ho-cc
ONa - 5% H.0
-0
2. Calcii glyconas CH:-C =~
Kanbiuii riiokoHaThI \ON a
(@] OH H OH OH
N\ | | I |
c-C-C-C-C- CHOH Caxﬂﬁo
& 0.
H OH H H
2
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3. Calcii lactas
OH
| 40
CH3-CH-C Cax 5H20
\O'
2

Bapneik mpenapaTtrap (U3MKaNbIK KacueTi OOWBIHINA aK KPUCTAIIBl YHTAKTap, Cya ©Te >KEHIT epumi
(Ca Ty3aapsl calKbIH Cy/a 0asty, bICTBIK CYIa XKEHIT epHIi), COUPTTE iC KY3iHIe epiMeii.

Harpuii uutparsl KaHasl KoHcepBanusiay, Ca*? Ty3napel Ca*? kaTMOHBIHAH aF3aHbl KAMTaMAacChl3 €Ty
YILiH KOJAaHBUIAbL.

XUMHUSIBIK KacueTi

Peaknmsara KaOiIeTTi OPTATBIFHL:

I'mapoxcun TobbHAarel HY kacueri

) KBIIIKBLUI UCCOHAIMSICHI

6) Me opsIH amMacysl

[Ipemapartappl any KOJAAapbl OChI KacueTiHe HerizaenreH. Colkec KbIIIKbLT allblll, COUKeC KaTHOHHBIH
KapOOHAThIMEH OHAeH i, [JTFIOKOH %oHE CYT KBIIIKBUIBIH [TFOKO3aHbI AllIbITY JKOJIBIMEH ajajIbl.

Kajabnmii JaKkTaTsl

Any >xonmpl. CYyT KBIIIKBUIBIHBIH OHIMIPICTIK HPOIECIHAC alaibl: CYT-KBIIKBUIIB OHMIPICTe KAHTTHI
3aTTapAaH, MBICAJIBI TITFOK03a

CsH1206 —2CH;CH(OH)COOH

Cyrt kpmukputeiH CaCO3 eHey Ke3iH/e KaTbIHi JTaKTaThl TY3UIe i
2CH3 CH(OH) COOH + CaCO3 — Ca [CH3CH(OH)COO],+CO21+H,0

©O3i exeHiri:

1) Kanbiuii-noHbI OOMBIHIIIA AMMOHHUM OKCATATHIMEH
Ca™? + (NH4)2C,04 —CaC;,04

2) AmnwuoHn OolibIHIIA — TaKTaTKa KbIIKBLT opTaga KMnO, acep etkenne, KMnO, Tyccizaenesi.
5[CH3;CH(OH)COO0]; Ca+4KMnO4 +11H,SO4 —10CH3-C +4MnSO4 (4
2H,S04+10C0,+5CaS04+16H,0 =

Ta3bUIBIFRL: H
M® 6oitbiama Cl, SO%4, Fe*®, As*®, ayblp ME skoHE KbIIKBULIABIFGI MEH CilTiliriHe Texcepeni
(MHIUKATOPIIBI 91IiC).

CaniplK MOJIIIEDI:
Ca* noHbI GOMBIHINA - KOMILIEKCOHOMETPUs ((papMaKONesIIBLIK O/IiC) JKOHE HEPMAHTaHATOMETPSL.
Ca*?2 — aMMOHUIi okcanaTeiMeH TyHOara Tycipin, Tysinren CaC204 H2SO4 —H biabipatsn, Geinren
KBIMBI3IBIK KBIIKLEUIEIH KMnQO4 aHBIKTAHIbL.
CaC,04 + H,SO4 — CaS0O4 + H,C,04
H,C,04+ KMnO4 + HySO4 —MnNSO4 + KoSO4+CO+H0

Natrii citras pro injectionibus
Adny »o0Jibl. JIMMOH KBIILKbUIbIHAH
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CH,- COONa

CH,- COOH | X

| &
2HO-C-COOH+3Na,CO3 — 2HO - C -C +3H,0+3CO0.1

| “\ONa

. CH,-COOH

©O31 eKeHIITI: CH,- COONa

a) Na* noubI GOMBIHIIA — KATBIHIBI CAPBI TYCKE OOSIHIbI

0) TUMOH KBITIIKBIIBIHBIH KAJIIBIFbI OOMBIHIIIA

Hatpuit nurpaTeiHa KanbLUuil XJIOpUIl €PITIHAICIH KOCHIM, KBI3IBIPFaHAA, BICTHIK Cyda €piMEeWTIH ax
TYCTI JINMOH KbIIIKbUIBIHBIH KaTBIKHN TY3bI TY3UIe1 (CaIKpIHAATKAHA TYHOA KalTa epri).

CH,- COONa

2HO - C - COONa +3CaCl; —

I
CH,- COONa

Kamnon ¢apmakonesicel OOHBIHIIA UTPATTH AHBIKTAY VIIiH, 2 TaMIIH

CH,-COO-
I
HO-C-COO Casz + 6NaCl
I
CH-COO
3epTTeNeTiH epitTiHaini 20 mu

TMUPUANH MEH CipKe KBIIIKBUIBIHBIH aHTHAPUAL KocradsHa (3:1) KockaHa, KbI3RUT-KOHBIP TYC Haiiaa 0oJambl.

TazanpIFsr:

lannryra apHainFaH epiTiHAl MyKusT Texcepineni. 10% epitingici (pH 7,8-8,3) tycci3, menaip 6oyt
Kepek. DtanoH merinze xkidepineni: Cl', SO, aysp Mg, Ca*?; Fe*s. 1llapan KbIIKBUIBI, KGIMBI3ABIK KBIIIKBLIbI

TY3bI )KOHE OPTaHUKAJIBIK KOCIIaJIapFa TEKCepei.

CaHIbIK MeJIIepi:

M® OoiipiHIIIa MUHEpATH3AISIIaH KeiiH Oelitapantay omicimeH aHbIkTaimel. Na;CO3z kanabrsiH HCL
TUTPJICH/,, WHANKTaTOP-METIII KBI3FBUIT Hemece 3(Up KaTbIChIHIA Tikesnedl TuTpueiini, OeiHreH JIMMOH

KBIIIKBIIBI 3(1)I/Ip Ka6aTI>IHI[a OKCTpaKuusiIaHaabl.

CH,COOH

HO - C — COOH+NaCl+H:0

I
CH,COOH

CH, COONa
I I
HO-C-COONa 5H,0+HCl —
|
Calchiglycanasa
FJ'IIOKOH KbIIIKbIJIBIHAH aJIaJbl.
Coo
COOH |
I H-C-OH
H-C-OH I
| HO-C-H
C. I
HO-C-H o L Q%
C. I
H CI OH H-C-OH
|
H'Cl'OH CH,-OH
O3i exenniei-OH
1) Ca* 6oiipiHmTa

Ca?+ H,O + COQT
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2) T'moKoH KbIIKBUTE Kbl Goibiaiia — M® FeCls epiTiHaiciMeH peakiisChiH YChIHAbBI, AIIBIK-
KaChLI TYCTI KEIIeH TY3LIei.

TazanbIFel:
1) Jlaiineirbia
2) Kibepinerin kocnanap: Cl', SO%4, aysip Mg, Fe*®, As*3.
3) Kibepinmeiitin kocnanap: Ba*?, Zn*2, nexcTpun, caxaposa

CaHIBIK MeJIepi
Kommekconomerpust (MP X)

Kam,mnaraﬂ nonmccmcapﬁoﬂ KbIIIKBUIBIHBIH JIAKTOHBI

Acidum ascorbinicum {) /O

Y-TIaKTOH 2,3 Aeruapo

L-TyJIOH KBIIIKBLTEL —0
HO-CH

XUMUSUTBIK KYPBUTBICHI OOWBIHIITA acCKOPOMH KhIIKbUTE Fa@fdara >kaTa bl

0=C
Lo
Lo

e

|
HO-C-H

4 xoHe 5 xcarz[aﬁlgqggl_(xupam,z@ OpTANIBIK) 2 aCCHMETPHSUTBI KOMIpPTETi aTOMBIHA OaillaHBICTHI 4
M30Mepi MEH 2 paneTaThl aHBIKTaIa bl

5 Karoalarel CyTeri aTOMBIHBIH OH JKakTa OpHaJlacybl (0-Typi) MpenaparThlH TYPAaKThUIBIFBI MEH
OeJceHaiiri KaMTaMachI3 erelli. ACKOPOMH KbIIIKBUIBIHA TAYTOMETPHUS TOH.

O
0=C ———— o-c 7
| |
C-OH H-C-OH
o — O
-OH -OH
| |
H-c| S A H-C|
HO-C-H HO-C-H
eHonbzIHCllﬁ)zlwepm KETO-TYpi ClHZOH

Epitinaine ackopOHH KBIMIKBUIBI 5 MYIIE UK TY3il, MOJEKYIachl TYpakTaHaael. Kpucranmsr Typae
TYPaKTBUIBIK KOPCETE .

r°9

H
|
:
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KpIIkpUIIplK KacueTi 3 Karmaiarsl THAPOKCHI TOOBIHA OaiiaHBICTBI kKy3ere acambl. O cipke
KBIIIIKBUIBIHA KapaFaHJa KYITipeK. ACKOpOWH KBINIKBUIBI aHUOH TypiHae pH=5-7 apaibiFblHaa TYPaKThl, OHBIH
HETi31HJle acCKOPOWHATHI aNBIHAIBI, MBICANBI HATPUH TY3Hl 5% IMaHIIyFa apHaIFaH aCKOPOWH KBHIMIKBUTBIHBIH
epiTiHAiciH gaeiHAayaa Konganeuansl (NaHSO3z — TypakTaHIBIPEBII).

CH,OH (|IOOH
C|:O (|:-O ~ -~ CHs
C (0]
HO-Cl—H C-O — CHz; | —»
HsC |
H-C-OH 3 O-C-H
Ne
H-C-OH / \ H- |
CH,OH HsC O-CH;
L-cop6o3a JIManeToKeTOryJIoH KbIIIKbLUTbI
;O
| ~OH
(|3=O
HO-C-H
———» ACKOPOUWH KBIIIIKBLIEI
H-él-OH
HO-C-H
Am’"&HZOH

ACKOp6I/IH KBIIIKBIIBI UTMYPBIH JKEMICIHEH HEMECE CUHTETHUKAIBIK JKOJIMEH II-cop6mTeH aJIbIHA/IbI.
Ouebl Q#empﬁbsaya%mam@mm; L-FyJ’IOH KBIIIKBUIBIHA ACHIH TOTBIKTBIPY apKbLIbI aJlaJibl.

L-COp6OSaHI>I TOTBIKTbIpFaHaa, TOPT T'MAPOKCUIT TOOBIH aleToHJay apKblIbl KOPF aﬁﬂbl, apbl Kapaﬁ cy
Oeite OTBIPBGIII, Z-KCTO, L-l"yJ'IOH AJIBII, OHBI €HOJIIaY apKbLIbI aCKOp6I/IH KbIIIKBLIBI aJIbIHAJIbI.

Ta3aabIFbl
OpraHuKaiblK KOCIIaaapra TeKCepitei.

DOu3nKaJIbIK KacueTi

AK KpHCTaJIpl YHTAaK, Cyla >KCHUI, CIHPTTE epumi, >¢upae, OeH3omma, xiopodopmuaa ic KysiHae
epimerimi. ACKopOWH KBIIKBUTBI OipHETi3ai KBIIKBUIABIK KaCHeT KOPCETil, CilTi KapOOHATBI MEH CIITiIi MeTal
THJPOKapOOHATHIH/A EPUIL.

XuMHAIBIK KacueTi MeH (papMaKoJIorusiibIK dcepi
apacbIHIAFbI 63apa 0alJIaHbICHI

ACKOpOWH KBIIIKBUIBI aF3a/IaFbl TOTHIFY-TOTHIKCHI3JAHY MPOIIECiHE KATBICHIN, (PEPMEHTTI *Kykemeri
CYTETiH TachIMaJIay KbI3METIH aTKapabl.

AcCKOpOUH KBIIIKBUTEI = aF3aJia JUKCTOACKOPOWH KBIMIKBUIBIHA JICHIH TOTHIFBIN, aF3aHbl TOTBIFY
MPOIIECiHEeH KOpFaiapl. AHTHOKCHIAHT Cy alMacy IpoIeci MEH KaHHBIH VIO KaOUIeTIH peTTeimi, Karmmuisip.
Kebinece xyKnaisl aypyiapaa KOTIaHBLTAIbL.
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XHUMHUSJIBIK KACHETI
XUMHSIBIK KACHUETI JIAKTOH CAaKMHACHI MEH €HIUO0JI TOOBIHA OaiIaHbICTEI.

KpIIKBLIIBIK KacueTi

AcKOpOUH KBIIIKBITBI KYpaMbIHIA 5, 6 KaFmaiiaa eki CIupTTi THAPOKCHI TOOBI XKoHe 2,3 Karjaiaa exi
CHOJIBIBI THAPOKCHI TOOBI 0Oap y-JTaKTOHFA KaTagsl. EHOJBIBI THAPOKCHIACP KBHIIKBUIABIK KacHET KOPCETIIL,
JAKMYCKa KBIIIKBUIABIK peakius Oeperi.

KpIIKpUIABIK KacHeTiHe OaiIaHbICThI TOTHIKTBIPFRIN KacueT kepcerneitid Temip (1) Ty3piMeH kynrin
TYCTi ©HIM Oepei:

H o OH
NaOH -
0 — + FeS0s — —_
Fet2
HO-CH © 0
0
(!HgQHKTOH CaKWHACHI KYIITi CUITI 9CEpiHEH THUAPOIUTHKAIBIK bIj [pIpayFa YIIBIpAr, | P2xeto, L-rymnon

KBIIIKBUTBIH, COCHIH Qypdypos meH L-kcuno3a Tysemni.

»0

0 cZ
C‘ l ~0OH
bon  Ge—n 0
HO-C-H - 0]
-OH B | O z + CO, 1+H,0
I H-C-OH 0 SR
H-C O
| HO-C-H
HO-C-H T0Téﬁ¥—01ﬁnmcu3z[aﬂy Kacueri
CH>OH

Enpnon TOOBIHIAFBl JKBUDKBIMAJBl CYTETi aTOMBI TOTBIFY-TOTBIKCBI3IaHY KAaCHETiH KepceTemi
(TOTBIKCHI3MaHABIPFBIIT KabineTi). [Ipoliec KaHThIM/IBI, OChI KACHETI MEAUITMHA (A KOJIIaHBUTYbIHA HETI31CIICH.

ToTbIFy Kacueri

O
-~
O ~
0o 0 oF ©~on
HOH | ~OH ‘ KpIMBI3IBIK
—_— O:C| [O] §O KBIIKbIIBI
C
H-C-OH
;O
-C- C
Jlerunpoackopoun HO-C-H ~OH L-tpeon

BIKBLIBI .
KBIIIK| Al—[aC)poé”szWﬂIalfllla THAPOJTUTH BIKBHARPAY  piKpUIBI

| :
ACKOPOUH  KBILIKBLIBI H%ﬁ%ﬁ%@%@? 6H§<afﬂaﬁ;[a nekapOOKCHIQeEYE Aerwaparanus — dcepiHeH
THJIPOJINTUKAIIBIK bIABIpayFa ¥Hlblﬁgl’l/lgll§.b Van

HO. H O H 0
0|—|| :{ — (i NaOH
MG 0 IO T HC
O O
OH

0
7

T

|
CH,OH
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ToTbIKCBI3HaHY KacHeTi
2,6-nuxnopheHonnHI0()eHON peakTUBIMEH 031 eKEH/IITH aHBIKTayAa OChl KACHETI KOJIAHbLI/IbL.
Kymrri ToteikreipreimTap AgNOs, KMnO,, FeClz I, ®@ennuHr peakTuBi KoHE TaFbl Oackanap).
OcepiHeH zgngToaCKop(SHH KBIMIKBUIBIHA JEHIH TOTBHIFAIBI.

Kot B

HO-CH HO- CH
HZOH HZOH
Cl
+ HO @NH: OH
Tycci3 Cl
TR
HO OH H/~— +  MnSO,
Y=+ Ao, . Ag)
KMnOyg; i 0 0 J'g
Jz HO-CH
(!HzOH

CaHabIK MeJIIIepiH aHBIKTAY dicTepi

AJnkanumeTpus
ACKOpOMH  KBIIIKBUIBIHBIH ~ KBIIIKBUIABIK ~KACHETI aWKbIH OOJFAaHABIKTaH, CAHIBIK MOJIICPIH

aNKaIUMeTpHsl SJICIMEH aHbIKTayra Ooyiasbl. ACKOPOMH KBINIKBUIBIH 3 IKaFJaiarbl €HOJbIbI THIPOKCHI
TOOBIHA OainanpIcThl (OipHeri3ai KbmkbuT) 0,1 M HaTpuil TMAPOKCHAIHIH CTaHAAPTTHI €PITIHAICIMEH TUTPIICH AL

OH oOH ONa  ONa
H | p— H ) —n
T L .+ Hﬁo o .
OTBIKCBHI (SACHC N a@F4/IFAE_[IPENgPATTHIK piH aHBIKTaUTHIH OipHere
dmicTepiH HEeri3iH o 0TaTOMETPHSI, HOTOMETPHS, HOAXJIIOP) o
HO-CH HO-CH
Hoparom

7 . v H.OH 5
ACKOpOUH KbIILIKbIIBIH KallMid HMOJH[I, a3 FaHa XJOPCYTeK sKoHe kpaxman KaTbichiHma 0,1M kamuid
MOJIaThl CTAaHIAPTTHI EPITIHIICIMEH KOK TYCKe JACHIH THTPICH/II:

OH  OH
H =
3 0 +KIO, =3
HO-CH © HO-CH ©O
diom
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Kanuii nogaTelHBIH apThIK MOJIIEP] KU HOAWAI MeH acepJiecin, uox cenexi. beninren nox turpuey
COHBIH KOpPCETEe/Ii:
KIO3 + KI + 6HCI — 31, + 6KCI + 3H,0

Hopomerpus
ACKOpOUH KBIIIKBUIBI HOATHIH THTPIIL €PITiHIICI KaTRICKIHAA OeliTapart, aJ1ci3 KeIIIKBUIIE HEMEeCce QJICi3

CLITLII OpTaja AeTHIPOACKOPONH KBIIKBUTBIHA JCHiH TOTHIFAIBL.

ConmpiMen  Oipre, ©Oacka  ofmicrepai ne  YCblHyFa  Oomaabl,  MbICalsl  HaTpuih  2,6-
TUXI0pPEHONTUHIOPECHOIATEIMEH TUTPIIEY.

ACKOpPOMH KBIIIKBUIBI €PITIHAICI JKEHIJT TOTBIFATHIH OOJFaHABIKTAH, HIAHIIYFa apHAJIFaH epiTiHIIepi
CO; KaHBIKKaH Cyna, TypakTaHabIpreir-aHTHOKCHIAHT (NapSOsz, NapS;0s) KaThichiHIa JailbIHAATAIB.
lannryra apHanFaH epiTiHAIre HaTpUil THAPOKapOOHATHI KOChLIAbI, ce0e0i MpenaparThlH OPTaChl KbIIIKBULIbI
OosFaHABIKTaH yiInajapAbl TITIpKeHAIpYl MYMKIH.

annryra apHajgFaH acKOPOMH KBIIIKBUIBI €pITIHICIHIH CaHIBIK MOJIIEpPIH HOJATOMETPHS SAiCIMEH
anbIkTayna THTpanT — K1O3 aHTHOKCHIAHT TIEH 9CepIIeCyiH ecenke anmy KaxeT. COHIBIKTaH aIbIMECH epITiHIIre
AHTHOKCHUIAHTIICH OalTaHbICATHIH (POPMATIBICTH] ePITIHIICI KOCHUIAIbL:

OH
|
Na,SO3 + H-C-H + H, O — H - C — SOsNa + NaOH

| |
o] H

CochIH acKOpOUH KBIIIKBUIBIH KW HOJAThIHBIH CTAaHJAPTThI PITIHAICIMEH THTPICHII.

4. UnniocTpaymanbIk MaTepuas:
- KecTenep;
- mpe3enTarust Microsoft Power Point.
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6.bakbL1ay cypakrapsl (Feedback kepi 0aiistaHbIChI)
1. Aubperuarep jxoHE OJapbIH TYBIHIBUIAPBIHBIH 631 €KSHIrH aHbIKTay peakisIapbl KaHaan Gpu3nko-
XUMHSJIBIK KACHCTTEPIHE HETI3eITeH?
2. Anpperunrepnid GapMaKoIOTUSIIBIK OCICCHIUTITIHE 9cep eTeTiH (PaKTOpiIapabl aTaHbI3
3. Anpaeruarep MoJeKyJachblHAarbl KapOOHMII TOOBI 0JapIbIH (PU3HKANBIK XKOHE XUMUSUTBIK KACHETIH Kalai
esreprei?
4. Anpneruarep MOJICKYJIACcHIHIAFEI KApOOHIIT TOOBI OJTap IBIH CPITIIITITiHe KaJlai ocep eTei?
5. ®opManpaeruATIH 631HIIK KOCTAIapIbl aHBIKTAY
6. AnpaeruaTepiH KbIIIKbUI-HET13/1iK, TOTBIFY-TOTBIKCHI3/IaHy KacHeTTepi KoHe onapblH (hapMaleBTHKAIBIK
Tanzayzaa KoJIaHbLTy bl
7. YpOTpONMHHIH ©31HIIK PEaAKIMIChIH aTaHbI3, Oy peakiius KaHJai KaCUeTiHe Heri3Ie/reH?
8. dopManbACTHATIH TOTHIFY peaKLMsUIaphl (hapMareBTUKAIIBIK Taliaya Kaiail KOJIIaHbLIAIbl?
9. XnopanruaparThlH CaH/BIK MOJIIEPIH aHBIKTAY 9JIiCi
10. dopmanbsaerun TanaayblHaAa KaHIal Kayirci3aik epekesiepid cakray Kaxer?
11. Kap6oH KbIIIKBUIIAPHI TYBIHIBUTAPBIHBIH 631 KSHITH aHbIKTAY peaKklusIapbl KaH ai (GHU3UKO-XHUMHSUIIBIK
KacHUETTEpiHEe HeTi3eNnTeH?
12. Kap6oH KpIIIKBUIIAPH! TYBIHIBUIAPBIHEIH (JapMaKOJIOTHSIBIK OSJICEHAITIrIHE ocep eTeTiH (aKTopIap sl
aTaHbI3
13. Kap06oH KbIIIKBUIIApH! TYBIHABUIAPEIHEIH MOJICKYIAChIHAAFbI KapOOKCHIT TOOBI OapabH (PU3HKAIIBIK )KOHE
XUMHUSUTBIK KaCHETIH Kanaii esreprei?
14. Kap6oH KBIIKBUIIAPHI TYBIHIBUIAPEIHEIH MOJIEKYIaCHIHIAFbl KapOOKCHIT TOOBI OJIAp.IBIH epITiIITIiriHe Kanai
acep ereni?
15. Kap06oH KbIIKBUIIAPH! TYBIHIBUIAPEIHEIH ©31HIIIK KOCTIaJapabl aHBIKTAY
16. Kap6GoH KbIUIKbUIIAPbl TYbIHABLIAPbIHBIH KbIIKbUI-HETI3liK, TOTHIFY-TOTBIKCHI3IAHY KACHETTEpi HKoHe
oJapAbIH (apMaleBTUKAIBIK Tajliay/a KOJIAaHbLTYbI
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