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Ne 1/Tapic

1. TakpIpbI0bI: DapManieBTUKAIBIK XUMHUsIFa Kipice. Camanblk kepceTkimTep Oovibiama /13
JKaiambel (hapMaKoIEsUIBIK Tajjay oicTepi: cumarrama, epirimTik, J[3 KaThoHmap XKoHe
AHWOH/Ap,  CalAIbIK  peakuusuiap  kKoHe  (YHKIMOHANBABI  TONTap  OOMBIHIIA
ueHTHPUKAIKIaY.

2. Makcatpl: CTyaeHTTEpre IOpUTIK 3aTTap camachlH 3€PTTEUTIH JKajIbl OMICTEp MEH
TOCUIAepAl  KOJJaHa OTBHIPBI, HOPMATUBTI KyKaTTap, JOpUIK 3arTap camachlH
periaMeHTTeUTiH  MeMIIeKeTTiK ~ NpUHIUNTEp MEH  epexeiep  TanaOblHA  caif
(apMareBTUKAJIBIK TaJIJay jKacayIbl YUPETy

3. lapic Te3ucrepi
Kocnap:
1. Kipicme
2. CamanbIk kepceTkimTep O6orbIHIIa J[3 sxainmbl papMakonesyIbIK Taay daicTepi:
CHUMarTama, epirimrik.
3. Canainbik kepcetkimrep OoiibiHIIa J[3 sxaimbl hapmMakonesuiblK Tanaay ogictepi: 13
KaTHOHAP JKOHE aHUOHAp, CallaNIbIK peaKysuiap xKoHe (yHKIIMOHAIIBIbI TOITap
OoiipIHIIIA MACHTU(UKAIMSIAY.

dapMaleBTUKANBIK XUMUS — KOJJAHOAIbl FBUIBIMU TOH. ON XUMHSIIBIK, MEIUKO-
OMOJIOTHSUTBIK KoHE MPO(HITBII MOHIEP HEeTi3iH/e Oa3alaHFaH.

ba3zanblK XUMHSUTBIK TTOHIEP/IIH JKETICTIKTEP1 HOTHXKECIH e (hapMalleBTHKAIBIK XUMHUS
MaKCaTThI OaFBITTA XKaHa IOPLIIK 3aTTap bl 3ePTTEY MOCEIJIECIH IICTIe/i.

dapMaleBTUKANBIK XUMHUS JOPUTIK 3aTTapAblH aly KOJAApbIH, (U3UKAIBIK >KOHE
XUMUSUTBIK  KACUETTEPiH, XHUMESUIBIK KYPBUIBICHI MeH (DapMaKOJOTHSUIBIK —OCJICEeH LTI
apachIH/IaFbl ©3apa OallIaHbICHIH, CAMlaChIH 3€PTTEY SICTEPIH OKBITAIBI.

OKy MmoHI OOJIBINT JOPUTIK 3aTTApAbIH XUMUSACHI MEH TEXHOJIOTHSCHI, all OKY OOBEKTICl
OOJIBIT IOPITIK 3aTTap CaHAJAIbI.

Tepmunosorusi. 1979 x »dKcHepTTep KATBICYBIMEH TEPMHUHOJIOTHSIIBIK CO3IIK
Kacaabl. ATanFaH ce3Jik OipaeH-01p KyKaT peTiHae OeKITiIiN, KOJIIaHyFa YChIHBIIIBI.

@apMaKoJOTHSUIBIK 3aT — KIMHUKAIBIK ChIHAK OOBEKTiCi OOJIBIN CaHaJIaThIH,
(hapMaKOJOTHUSIIBIK OCJIICEHIUTITI aHBIKTAIFAH 3aT HEMECE 3aTTap KOCTACHI.

Hopiaik 3at - (7mopi, JOpUTIK 3aT, MEIWIMHAIBIK Tpernapartap, (hapMareBTHKAIBIK
mpenapaTrTap) KIMHUKAIBIK ChIHAKTAH OTIMN, aJaMJibl HeMece >KaHyapbl eMey, allJbIH-aly
MaKcaThIH/a KOJIJaHyFa pyKcaT ajfaH, Tipkey HeMipi QapMakolorusuiblK 3aT. Jlopimik
3arTapra ocep erymn 3arrap (cyOcranmms), maiibiH gopimik 3arrtap ([AJI3) (mopimik
npemnaparrap, Jopijiep, MEIUKAMEHTTED); TOMEONATHSUTBIK JOpiiep; aypy KO3JBIPFBIIITaAPhIH
JMArHOCTHKANayJa KOJJIAHBUIATBIH 3aTTap COHBIMEH Oipre KO3JBIPFBINITApFa HEMece
napasuTTepre Kapchl 3aTTap; AOPUIIK KOCMETHKAIBIK 3aTTap JKOHE TaMakK eHIMJepiHe
KOCBUTATBIH JAOPUIIK KOCBIMIIIA 3aTTap KaTabl.

Kana nopiiik 3arrap - eHAIPICTEH IMIbIFAPbUIFAHHAH KEHIHT1 ajFamiKbl 5 >KbLI
apanbIirsiHaare! qopimik 3at. Onap yaeMi [OCHUNCKAC 6akpuiaybIiHaH OTII TYPYBI KAXKET.

Japinik Typ — Aopinik 3aTTapra Hemece IOpPUTiK ©CIiMJIK IIMKi3aThlHA OHBIH TYPIiH,
KarIaiiblH, MOJIIIIEPIH, OPBIHIAYBIH KOHE KOJIAaHY d/IICIH aHbIKTayaa OepiieTiH TYp.
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IMaTtenTTi Kapimik 3arTap (Directive 65/65 EEC) — apHaiibl opamia apHaiibl aTayMeH
HapBIKKA TapaThUIATBIH KE3-KEJITCH JIaiblH JOpUTIK 3aT. ECKepTy: maTeHTTi JopiliK 3aTTapaaH
Oacka, JopixaHaiapaa MaruCcTPalIbbl PELETIICH JKOHE JKeKe HayKacTapra apHaJFaH apHaWbI
pElenTIIeH JaibIHIATAThIH TOPLTIK 3aTTap OO0 IbI.

MarucTpanabibl peuentrep — JOpITepAiH pelenTi; apHaibl peuent — oIl
(hapmareBTUKaIBIK PEIIETITI.

Cnemupuxanus (GMPWHO) eHmipic  mporeciHae  anblHATBIH — HEMece
KOJIJJAHBUIATBIH OOBEKTIre TajllanTap KOSTHIH HOPMATUBTI KyxkaT. EckepTy: cnenmduranms
OHIM carackiHa 0ara OepeTiH HeTi3Tri HOPMAaTUBTI KY>KaT OOJIBII CaHAIATbI.

Hopinik 3arrapapid skapamabl Mep3imi — HK TtamaGeiHa caii gypeic cakray
JKaFJalbIH/IA TOPUTIK 3aTTap/IbIH CaNlaChIH )KOFAITHANTBIH YaKbIT apajIbIFbl.

Buormimainiri — mopinik mpemaparThl KOJJaHFAaHHAH KEWiH ar3ara TYCKEH JOpLIiK
3aTTHIH CiHY JKBUIIAMIBIFBl MEH TOJBIKTHIFBI OJap/IbIH CAaHBIHA OAMIAHBICTHI CUTIATTAIATBI.

Buo3kBUBaIEHTTINIIK - OpTYpJIl OHAIPYLILIEP AaibIHIaFaH Oip JOPUTIK MpenapaTThiH
K10episeTiH apajbIKTaFrbl OMOTHIMAUTITIHIH THIIT1.

Banupanus - eHaipic mpoleciHe KoHe OEKITUINeH TajamnTapra caii eHIM camachlHa
coiikec Oara Oepy jkoHE 3aH[bl KY)KaTThI TYpiHJE OCKITY.

dapManeBTHKAJIBIK XUMUSIHBIH KOFAM/IBIK- MeTHIIHHAJIBIK MOHI

dapmaleBTUKaIBIK XUMUSHBIH ~KOFAMIIBIK- MEIUIMHAIBIK MOHI OHBIH JKaHa,
3¢ heKTUBTI, Kayilci3 JOpiiik 3aTTap *oHe (papMaIeBTUKAIBIK Talay dIICTEPiH KacayIarbl
pOJIi apKbUIbI aHbIKTadaAbl. BYTiHT1 KyHre NeWiH oJIeYMETTIK MOHI Oap aypyJapasl emjey
MaKCaThIH/Ia KOJIJAHBLIATHIH €H MaHBI3/Ibl TEPANICBTHKAIBIK TONTApP: KYPEK-KaH TaMBIPJIAPHI,
KaTepJi iCik, TyOepKyJie3, ICUXOHEBPOJIOTHSIIBIK, BUPYCTHIK JKOHE T.0.

dapMalneBTHKAJIBIK XUMUSIHBIH Heri3ri MaceJeiepi:

1. CuHTETHKAJIBIK )KOHE TaOUFU KOCBUIBICTAPIBIH XHUMHUSUTBIK KYPBUIBIMBIH ©3T€pTe JKOHE
3aTThIH KYPBUIBICHI MEH OHOJIOTHSIIBIK KAaCHUETTepl apachlHAAFbl ©3apa OaillaHbICTHI
AHBIKTAl OTBIPHII, JOPUTIK 3aTThl MAKCATTHI )KOHE SMITUPUKAIIBIK 1371ECTIPY;

2. Hopimik 3arTeiH 3(QEKTUBTLNINE MeH Kayilnci3Airii KaMTamachl3 €Te OTBIPHII,
OJIap/IbIH CaIlaChlH AaHBIKTAWTHIH KaHa )KOHE JKETUIIPUITeH 9MIICTep )Kacay;

3. ®apMaKOKMHETHUKAJBIK  JKOHE  HKOJIOro-(hapMaleBTHUKAIBIK  3epTTey  YIIiH
OMOJIOTHSUTBIK OOBEKTIZIET1 TOPLTIK 3aTTap bl TANAY 9/IICTEPIH XKacay.

Bipinmni maceneHi Kazipri (U3HKO-XUMHESUTBIK 9IiCTeP/Il K€H KOJIJJaHa OTBIPHII, AOPLITIK
npenapaTThly (U3UKAIBIK KOHE XHMHUSIIBIK KAaCHETTEePiH (QYHIaMEHTAIbIbl TEOPUSIIBIK
3epTTeyJIep HEeTi31He aHbIKTay apKbUIBI MIEIIyTe OOIaIbl.

OU3NKO-XUMHUSIIBIK  QMIICTEPAl KOJJAaHY HETI3IHAC XHUMHSUIBIK KYPBUIBICH Oipaei
JOpUTIK TpenapaTrap TOObIHA Tanjgay oAicTepiH OipbIHFainam >xacay THiMIi. BipbiHFaitnay
MIPOBU30P-aHAIMTUKTIH €HOCK OHIMIUTITIH )KOFapiaTyFa YJIKeH MYMKIHIIK Oepei.

DapManeBTHKAJBIK XMMUSIHBIH KJCINTIK MOHAEPMEH HHTErPALMSIChI.

Jopinik eciMIiK IMIMKI3aTBIHIAFBl OMOJOTHSIIBIK OENCEHAl 3aTTapblH OeiHyl MEH
Tajnaybl kacaiablHOal (hapMaKOTHO3USHBIH AaMybl MYMKiH eMec. DapmalieBTUKANBIK Talaay
TOpUTIK TIperapaTTapAbl aly Ke3iHAeri TEeXHOJOTHSUIBIK MPOIECTIH MKEKe CaTbUIapbIMEH
TiKenel OaiIaHbICTHI.

@apmanusHbl YHBIMAACTBIPY KOHE Oackapy (hapManeBTHUKANBIK XUMHUSFA TOPLITIK
3aTTap camachblH OakpUiay KOHE CTaHIApTTay >JKYWECIH YHBIMIACTHIPY KE3CHIHIE ©3
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KQXKETTUIrH KepceTedi. bBHONOTHSNBIK OpTajarbl JIOPUIIK  3aTTap JKOHE  OJIApJIbIH
METa0O0JIUTTEPIHIH Kypambl ((hapMakoJMHAMHKA, TOKCHKOJMHAMHKA) JKOHE YaKbIThI
(papmakoknHETHKA, TOKCUKOKMHETHKA) OOMBIHIIA aHBIKTay (apMalEBTHKAIBIK KOHE
TOKCHKOJIOTHSJIBIK ~ XMMHSJIAp MOCEJeCiH miemyzeri (apMaleBTHKAIBIK  XUMHSHBIH
MYMKIHJIIT1H KOpCeTei.

Xorapeina aTanFaH TMOHIEPMEH THIFBI3 OailaHbIC (hapMaleBTHKAIBIK XHMHUSHBIH
Ka3ipri MoceleepiH Iy 1l KAMTaMachl3 eTe/Il.

dapmManeBTHKAIBIK XUMUSTHBIH MAKCATTAPbI:

1. Jopinmik 3arTapIblH KYPBUIBICBIH TEPEH OKBII OUTy HOTHXKECIHIE >KOHE OaFbITTHI
MakcaTTa oJapIbIH KYPBUIBICHIH ©3repTy HET131H/Ie 9JICTEP Il 13ACCTIpY.

2. DapMakoJIOTUSIBIK  OCNCEHAUIrT MEH XWMESUIBIK  KYPBUIBICHI — apachIHIaFbl
0aiiJIaHbICHIH OKBITY.

3. Jopinik 3aT canachlH aHBIKTaWTBHIH MPUHIMIITEP MEH TalanTapbl jKacay.

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

MenuinuHaaa NPaKTHKACHIHIA KOJJIAHBLIATHIH JIPIJIiK 3aTTapFa pyKcar 0epy :Kyiieci

JKana nmopinik 3arTap ©HAIPICIH 13JECTIPY XKoHE MEHTEPYIiH HET13I1 Ke3eHaepi

1. Bbuonorusuisik OenceHai 3aTTap/bl CKPUHUHT 9/1iCIMEH CHHTE3/ICY JKOHE TaH/Iay.

2. ®DapMakoOJOTHSUIBIK ~ CKPUHUHT  (TYpaKTBUIBIFBI,  JKapaMCBI3JBIFEI  OOWBIHIIA

OMOJIOTUSUTBIK OCJICEHIUTIK KOPCETIEHTIH 3aTTapAbl TAH AT aITy).
Kinaukara neiiinri CblHaK
HK xacay
KirHUKAIBIK ChIHAK
Jopimik 3aTTap MEH TYPJIEPAiH OHIIPICTIK TEXHOJIOTHACHIH Kacay
[TpenapaTThl ©HEPKICINITIK OHIIPICKE CHTI3Y.
Ochl Ke3CHJIEP/JICH OTKeH MOpLTiK 3aTTap MEAWIMHANA JKOHE OHEPKOCINTIK OHipicTe
KOJIaHyFa pYKcaT ajajabl, MEMJIEKETTIK PEeecTpre EeHTI3UIIN, TipKey HeMIpiH anaabl. by
CBIHAKTAPJAH OTIETCH JOPLUIIK 3aTTap 3aHIbI TYple KOJIaHyFa pykcar erinmmeimi. Kimankara
JEHIHT1 JKOHE KIMHHMKAJIBIK CBhIHAK MaTepuaaaapbl OCKITUTy YIIH (apMaKOIOTHSIIBIK
komuTeTKe Kibepineni. COHbIMEH Oip Me3rijijie capanTay OpTajbiFblHA Ja kibepineni (cama
KepceTKimTepiH Tekcepy). Ochl Ky)KaTTapMeH KaTap OHIIpiCTe TEXHOJOTHUSIIBIK PErIaMeHT
JKacaJlbIHAIbI. Bapiblk FRUTBIMU 3€pPTTEYIEp 3ayBIT OHIPYIIUIepiMEH Oipre ®Kypriziiei.
Japijik 3aTTapra KOMbLIATHIH Ka3ipri MeIMKo-0HO0J0THAJIBIK TAJaNTap

MenunuHa TpakTUKAchlHA EHTI3IITeH JKaHa JTOpUTIK 3aTTap Kejleci Tajanrapra cai
0O0JTyBI KaXKET:

1. Jopimik 3arrapablH Kayirmci3miri (KOJMJaHy Ke3iHJIe jkaHaMa peaKIvsuIapIbiH
OosMayhl)

2. Jlopimik 3aTTapasiH 3¢ dekTuBTiniri. Jopinik 3artapaby 3QPeKTUBTIIITT 0JIapabIH a3
J103a]1a XKOFApFbl EMJIIK dcep KOPCETYiIMEeH CHMaTTanaabl. TepaneBTUKAIBIK J103aChl a3
YKOHE YIBUIBIFBI TOMEH AQPUTIK 3aT A (PEKTHBTI JeT caHaIaIbl.

3. JKana mopumik 3aTTapibsl KOJNIAAHBUIBII JKYPreH IOPUTIK 3aTTapMeH  OHMOJIOTHSIIBIK
ocepl kKoHE ©Te a3 Kapchl KOPCETKilli OOWbIHINIA CalbICTBIPFAHAA APTHIKIIBUIBIFBI
0O0JTyBI KaXKeT.

4. Kana nmopinik 3aT OMOTHIMII XKOHE HETI3I1 acep eTYII 3aTTap JOpPLTiK 3aTTaplaH Kell
Meutepzae OemiHyi THIC.

5. Jlopimik 3aTTap/IbIH KapamJibl Mep3imMaepi

No ok ow
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Jopitik 3aTrrap camachblH perjJIaMeHTTEHWTiH MeMJIeKeTTIiK NPUHUHNTEP MeH
epexeJsiep

Hopinik 3arrapabl craHgaprray. Jlopimik 3arrap camacklH KaMTaMachl3 €TETiH
OakpLIay-pyKcaT O6epy xymeci.

Jopiiik 3arrapapl cTaHaaprray — OipbIHFalilaHFaH TaJlalTaplbl JKacay KoHE
KOJIIaHy, JOPUTIK TYPJIEPl 3epTTey 91iCcTepi.

Jopiiik 3aTTap canachbIHbIH CTAHAAPTHI- TOPIIIK 3aTTap CanachlH OaKpUIAy dICTEPI
MEH KJIBITITBI KOPCETKIIITEp Ti3iMi Oap HOPMATHBTI KyXKaT.

Jlopinik 3aTTap camachIHbIH CTAHAAPTHI €Ki KaTeropusra OesiHer:

1. nopinik 3aTTap camachblHBIH MEMJICKETTIK CTaHJAPThI — XKaJIbl (PapMaKONEsIIbIK CTaThs
xoHe (apmakonesuibk ctaThs (OC)

2. OnepkacinTik papmakoresuibiK ctaThs (ODC)

Jopinik 3aTTapAblH CanachlH OAaKbUIAYABIH OapibIK Ke3CHIEPiHIe MbIHA OemiMaep KyMbIC

yKacalpl: TeXHUKAIBIK O0akpuiay Oemimi (TBB), 3aybITThIH 1abopaTopusiapsl, OaKpUiay —

aHAJUTHKAJIBIK JTabopaTopHsiap, A9pixaHaia — IPOBU30P-aHATUTUKTED.

Jlopitik 3aTTapAblH canachbiH OaKbUIayAbIH MEMIICKETTIK XKYyHecl —

¥CO «opi-opmex».

Jlopinik 3aTTap camachlH MEMJIEKETTIK Kyhene Oackapyla XallbIKapaJblK CTaHIapT
YJIKeH posib aTkapaabl: bykin Opakteik JleHcayaplK cakTay YWBIMBI, XallbIKapaliblK,
Eyponaneik, ¥Ynrreik ®Papmakones - AKIL, J>Xamonwus, bpuranms >xoHe Oacka 1a
HSKOHOMHKAJIBIK JaMBIFaH enjep ¢apMakonesIapblHbIH Tanantapsl. {dapmakonesuiapIibiH
ochlIaii  Oip-OipiMeH  OailylaHBICHIT  KaTybl JOPUTIK 3aTTap camachklH Oakpulayaa
OipbIHFaliIaHFaH TajanTap jkacayra MyMKIiHAIK Oepeni. bynm OarpITTa anFamkel KYMBICTap
JKacallbIHyJ]a: OTaHAbIK (hapMalleBTUKAIIBIK OHEPKICINTEPJE eypomnablK (hapmMakomnesFa FaHa
toH JKHII epexenepi OenceHi Typae eHrisiny/e.

Japinik 3aTTapabIH 03i eKeHIiriH AaHBIKTAY

KP M® OoiibiHIa nopitik 3aTTap canachlH Oakbulay CHUIATTaMachblHaH OacTaiajbl.
«Cunarramacel» - JOpUIIK 3aTTapAblH (QU3UKAIBIK KacueTTepiHe MiHeszaeme. Jlopimik
3aTTap/AbIH arperaTThIK KaFJaaibl OHBIH CallachlH aHBIKTAy/la YIKEH Pojb aTKapaisl. Jlopimik
3aTTap/Abl TEXHOJOTHSUIIBIK ally MpoleciHe O0aiIaHbICThl Oip 3aTThIH KpUCTAILT (popmanapsl ap
Typal Oomysl MyMKiH. Mpicasnbl, 6eH30i KbIIKpUIEl KP M® OGoifbiHIIa Tycci3 uHEe Topi3ni
KpUCTAIJap HEMEce aK Maija KpUCTaiabl YHTaK, an X® OeH30l KBIIKBUIBI aK Maiiga
KPUCTAIIBI YHTAK.

Jlopintik 3aTThIH ©31 €KeHJIII' MEH Ta3aJbIFbIHBIH HeT13T1 KOPCeTKIIll OHBIH TYCi OOJIBII
TaObLIaAbl. ¥YHTAKThIH TYCIH jkKail Ke30eH Kapay apKbUIbl aHbIKTaiabl. [[opiiik 3aTThIH TYCIH
cunattaii oTeipsin, KP M® onapabiH MyMKiH OOJaThIH ©3repicTepiH Je KopceTeai. MbIcalbl:
PE3OPIIMH aK HEMece oJICi3 CapFhIl peHl Oap yHTaK jgemn Oepiiedi, O KapblK JKOHE aya
oCepiHeH KbI3apaabl. byl pe3opIUHHIH TYPaKCBHI3ABIFBIH, OHBIH XUMHUSIIBIK KYPBUIBICBIHBIH
CBIPTKBI (haKTOPJIAp OCEPIHEH ©3TrepYiH, SFHU CHIPTKBI KOPIHICIH ©3repTeTiHIH KopceTeai. by
JKarJaiaa TyCiHIH e3repyi eki aToMbl (heHOII- AbIH OHAM TOTHIFYBIMEH CHUIATTaNa bl Jlopimik
3aTTapIblH TYCiHE OOBEKTHBTI Oara Oepy Kas3ipri Ke3ie YHTAK TOpi3Al JOPUIK 3aTTapIbIH
ONTHUKAIIBIK KACHETTepiH TmaijanaHa OTBIPHIN, IIAFBUILICKAH CHEKTPOo(OTOMETpHUs oIici
apKbUTBl aHBIKTANAMbI, « YHTAK TOPI3Al MOPUTIK 3aTTapAblH aFapTKBIII JOPEKECIH aHBIKTAY»
kanmbl cTaThsichl M® X1 eHri3inreH. AFapTKBIII IOPEXKECi acmanThl 9/1iCTIeH OaralaHaIbl, Ol
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oMiC IOpUTIK 3aTTap VATICIHEH HIAFBUIBICKAH JKapbhIKKA CIEKTPalbAbl MiHE3meMe Oepyre
Heriznenred. Illarpuibicy koadduimenTi (IIaFBUIBICKAH JKAPBIKTBIH TYCKEH >KapbIKKa
KaThIHACHI) JIEHKOMETp HeMece creKTpaibabl doromerp «Specol-10» (pupma Carl Zeiss
Lena) npubopbl KOMETiIMEH aHBIKTaIA IbI.

Jlopinik 3aTThIH CHIPTKBI KepiHici KopuiaraH opTta (akropiapsl ocepiHeH (KapbIK,
BUIFAJI, JKOFaphl HEMECE TOMEH TEeMIIEpaTypa,oTTerl,KOMipKBIIIKbUI Ta3bl, KYpPFaK aya,llaH)
OpTYpIIL e3repicTepre YIIbIpar, HOTHKECIHAE TYpJl XHUMHSJIBIK pPeakmusiap Xypyl MYMKiH
(TOTBIFY-TOTBIKCBI3[IaHy, TYHOAFa TYCy, THIPOJIN3).

Ocbl KyOBUTBICTap/Ibl €CKEPE OTBIPHIN, «CHUMATTaMAaChDy TapayblHAA TOPLTIK 3aTTapabl
cakTay Ke3iHJeri e3repicTepi e kepcerijeai. Mpicayibl, HOAUATEP ayaja bUIFaIaHbII, HOJ
Oerne BIIBIpalbI, all KeHOIp mpemapaTTap MOJEKYJAChIHIA KPUCTAIABI CYbl OONaabl (MBIC
cysbdaThl, HATPUH TETPaOOpPaThl, HATPUH CyIb(aThl KoHE T.0.), OJAPABIH ayaja >KEACHIN,
KPHUCTAIJIBI CYBIH KOFAITYBI AQPUIIK Mpenaparrap J03achIHBIH e3repyiHe (edmemaeri acep
eTyIII 3aT MOJIIIEPiHIH YJIFAlobl) BIKIMAJIBIH TUTI3€/1, ajl KehOip KpucTayutoruapaTTap KyIITi
ocepdi I9piTiK 3aTTap TOOBIHA JKATa/Ibl.

Hicin anbikTay KP M® OGachuibiMbl TajmaOblHa cail opambl alllkaHHAH COH OipJeH
xkyprizeni. 0,5-2 r geiiiH 3epTTeNeTiH 3aTThl JUaMeTpl 6-8 cM OONaThIHIAN 3aT NIBIHBICHIHBIH
YCTiHE cauiblll, OIpKeNKi Kalbil 4-6 CM KAaIIBIKTBIKTA 15 MHUHYTTaH KEWiH, ajl XUMHUSIIBIK
3arThl 20-25 ¢M KalIBIKTHIKTA aHBIKTAN b, ce0e01 oJlap aF3a YIIiH 3USH/IbI OOJIBIN CaHAIA b,

Jloputik 3aTTapAblH CHIPTKBI TYPIHIH COWKECTIT >XKOHIHIET1 KOPBITBIHIBI KapycChl3
Ke30eH Oakpuiay HeriziHae xacananel. DapMaleBT TOPUTIK 3aTTapblH TYPBIC CAKTaTybIH
KaMTamachI3 eTyi KaxeT. OnapblH CHIPTKBI TYpiHe e3repic OonraH skarnaiina M® X Hemece
Oacka HK TamanTtapbiHa coiikec carachlH OaKbUIayFa xioepiinyi THic.

EpirimTik - 1 T 70pisik 3aTThIH epITKIMTIH Oenriii 0ip Keneminae epy Kaoineri. by
(U3UKANBIK KOHCTAaHTa €MEC, MOPITIK 3aTTapAblH KACHUETi, SFHHU TOPITIK 3aTTHIH 631 eKeHIIr1
MEH Ta3aJbIFBIH CHIIATTAWJIbl, EPITIMTIKTIH TOMEHIEYl IOpUIK 3aTTapAblH KypaMbIHIa
KocTaJIap/IbiH O0JIyBIMEH CUTIATTAJIA/IbI.

KP M® popimik 3aTTapiblH epITITITIH Cyaa, COHBIMEH Karap, OpraHHUKaIbIK
epitkimrepae, kebinece 95% cmupre, xmopodopmuaa, sdupme, keibip xarmaiimapna
KBIIIIKBUIIAp MEH CUITUIepAe epy KaOileTi apKbuibl cumnaTTaiiabl. J[opimik 3aTTapablH epy
kabineri KP M® GacbuibIMBIHIa IIAPTTHI TEPMUHIEP apKbUIbI O€NTieHreH, onna 1 T 1opiik
3aT TeH EpITKINI KeJieMi apachIHAAaFbl KaThIHAC KepceTiieAi. MpIcaabl, AMMEAPON YIIiH
epIriTiK MapTTHl TEPMUHIE «CyJa OTe KEHUT epuai» Aen OepinreH, Oy 1 r Jopiiik 3aTThIH
1 mMuT nefiHTi Cy KeJIieMiHJIe epyiH KopceTe/Il.

KP M® «keiibip mopumik 3arTapIblH epIrilTiriH 3aT TMeH EepiTKIll apachIHAAFbI
KAaTBhIHACHI apKbUIBI CHUTIATTalIbl. MbIcaibl, HATpUW XJI0pual «3 Oemik cyaa epumi». Jlopimik
3aTTap epirilTiriHiH e3repyi cakray Ke3iHIe a3 epHTiH KOocTalap/AblH 0ap eKeHIIrH HeMece
naiiia OOJIFaHIBIFBIH KOPCETE/Il, SFHU OHBIH Callachl ©3repreH/IITiH CUITaTTalIbI.

KP M® O0achulbIMBIHIA EPITITIKTI aHBIKTAy ofici OipeiHFaitanrad. EpirimTiria
aHbpIKTay yiuriH npenapartsl 0,01 r© goNIiKTe oIen anasl.

Jopijik 3aTTapabiH epirimTiri

lapTTHl TEpMUHAED 1 r© fmopumik 3aTThl  epiTyre KepekTi
EPITKIIITIH KOJIeMi, MJI
OTE OHaW epui 1 mu-re nenin
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OHal epui 1-10 ma-Te neiin
Epuni 10-30 mut
bipkenki epuui 30-100 ma
A3 epuni 100-1000 mu
Ore a3 epui 1000-10 000 mn
Ic xy3iHae epimeiai 10 000 Mi-/1€H KOFaphI

O3i exeHIirin aHbIKTay - OCHOPraHUKAIBIK JOPUTIK 3aTTap KYPaMbIHIaFbl aHHOHIAP
HEMeCe KaTHOHJApFa TOH aHAIMTUKAIIBIK peakUusiap HeEMece OpraHMKaNbIK JJPUTK 3aTTap
KYpaMbIHAAFbl (DYHKIIMOHAIIB/IBI TOMITAPFA TOH peakIMsiap KOMETiMEH carachiHa 0ara Oepy.
Op TYpil XUMHSUIBIK paeKUusiapIbl KoJJlaHa OThIpbIl  (TyHOara TycCy, TOTBIFY-
TOTBIKCHI3ZIaHy, BIIbIpAy, KOHICHCAIMS, HUTpPIEY, JHA30TTay JKOHE a30KOCBLIBIC,
srepuduKaIus, TajJoreHaey T.0.) AOpUIIK TNpemapaTrTapAblH ©31 EeKCHIITHE aHBIKTay
xyprizineni. Kemreren gmopimik 3arrap KypambiHaa Oipnedi umoH Hemece  Oipaeit
GYHKIMOHAIBABIK TONTapAblH  OONybl COJX HMOH HeMece (PYHKIMOHAIBIBIK TOMTAP/bI
uaeHTHGHUKaIMsIaya OlpbIHFaIaHFaH oMicTep jKacayFa MYMKIHIIK TyFbI3abl. On omictep
«nenTudukanusaiay» SKalllbl MakajdachblHa OIpIKTIpIATeH. OMICTI TaHAay 3€pTTENeTiH
TONITBHIH OEPUITeH PEaKTUBKE CE3IMTaNIIbIFbIHA HET13/1€ITeH.

Jlopimik 3aTTapiblH 631 eKEHAIT1H aHbIKTaWThIH >Kaambel peakuusiap KP MO sxamnmsr
MaKaJachlHa KOPCETUITEeH.

4. NLnmocTpanusijibIK MaTepuas:
- KecTenep;
- nmpe3edTanus Microsoft Power Point.

5. Oneouer
Ka3ak Tijginge

Heri3ri:

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

2. ApwicranoBa T.O. ®@apMalneBTHKAIBIK XUMUs: OKYJBIK.T.2-Anmatsl, JKIIC: «OBepoy,
2015.-6026.

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

4. Typcy6ekona b. W. BeilopraHukaibik T9pUTiK 3aTTapAbl TalAay: OKY Kypaubl / - AJMaThI:
OBepo, 2016. - 120 6.

5. Kazakcran PecnyOnukacbiHblH MeMiekeTTiK (apMakonesichl.-AnMatel: «KiGek Kombn»
Oacna yiii.-2008.-1 T.-592 6.

6.Kazakcran PecryOnukaceiabiy MewmiiekeTTik (papmakorneschl.-AnmaTel: «Kibek Kombn
Oacma yiti.-2009.-2 T.-804 6.

7.Kazakcran PecryOnmkaceiabiH MemitekeTTik (apmakorneschl.-AnmaTel: «Kibek Komb»
Oacma yiti.-2014.-3 T.-709 6.

1. KpacuoB E.A. ®apmanusiiblk XUMUSL CypakTap MEH >KayanTap TYPIHIE : OKY Kypajbl
/®apmarieBTHYECKas] XMMUSI B BOIIPOCaX U OTBeTax: yueOHoe mocodue / - M. : TDOTAP -
Menmua, 2016. - 704 c.
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2. Opnabaesa C.K., KapakyioBa A.Ill. I'muuuppu3uH KbILIKBUIBI TYHABUIAPBIHBIH JOPLITIK
HpernapaTTapblHbIH OipbIHFalIaHFaH camachblH OAaKbUIAy 9/IiCTEMEJIEpPiH jKacay: FhUIBIMHU-
onicremenik Hyckay.-lllepmvkent, 2013.-92 6.

opbIc TLTiHaE
1. ApsicranoBa T.A. O6mas papmarieBTHIECKas XuMuUs: yadeOHOe mocoOue.- ATMaThI:
3OBepo.-2013.-238 c.

2. ApsicranoBa T.A. ®apmaneBtudeckas xumus, ToMm | - Anmarel, u3a. «9Bepoy», 2015.-
572 c.

3. ApsicranoBa T.A. ®@apmaneBruueckas xumus, ToM ll:- Anmarel, u3a. «9Bepo», 2015.-
640 c.

4. TocynmapctBenHas ¢apmakoness Pecriyonmku Kazaxcran.-Anmatel: M3natenbckuii 10M
«Kubexk xomb».-2008.-Tom 1.- 592 c.

5. TocymapctBennas ¢apmakones Pecryonmku Kazaxcran.- Anmatel: M3naTenbckuii 1omM
«Kubexk xombr».-2009.-Tom 2.- 804 c.

6. TocymapctBennas dapmaxomnes Pecryonmuku Kaszaxcran.-Anmatel: M3gaTenbckuid oM
«Kubexk xombr».-2014.-Tom 3.-729 c.

7. KonTponp KauecTBa U CTaHAAPTU3ALMS JIEKAPCTBEHHBIX CPEJICTB: METOINYECKOE TOCOOue
/ mon pen. Pamenckoii I'. B., Opmabaesoit C. K.; M:IMI'MYVY; - IllemmkenT: FOKT' @A,
2015. - 285 c.

8. OpnabaeBa C.K. AHamu3 JeKapCTBEHHBIX MPENaparoB, MPOU3BOAHBIX aPOMATHYECKHX
coeMHEeHM: yueOHoe mocooue.-2012.-250 c.

9. Pamenckas I'.B. ®apmaneruyeckas xumusi: yueOnuk.-M.: BUHOM. JlaGoparopus
3Hanui, 2015.-467 c.

10. PyxoBoACTBO K J1a00OpaTOPHBIM 3aHATHSAM IO (papMaIleBTHUECKONW XHUMHUU TOJT PelaKIuei
I'.B. Pamenckoit.-M.: [Tunor.-2016.-352 c.

11. Xamuymmn @. A. WndpakpacHas crneKTpockonus B (hapMaleBTUUYECKOM aHaJHU3e:
yueoHoe nocodue / - M.: TDOTAP - 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.

JIEKTPOH/IbI 0achUIbIMAAP:

1. Apsamacue A. Il. ®apmaneBTrueckas XuMmus [ DIEKTPOHHBIN pecypc]: yued. mocodue /
A. I1. Ap3zamacieB. - DEeKTpOH. TEKCTOBbIE AaH. ( 86,7 MO). - M.: 3a. rpynna
"TO0TAP-Meaua", 2011. - 640 c. sm1. onr. guck (CD-ROM).

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

3. Oppnab6aeBa C.K. AHanmu3 JeKapCTBEHHBIX IMPENAPATOB, MPOU3BOJHBIX aPOMATHUYCCKUX
coequnenuit 2012. - 300 c.

4. OppabaeBa C.K., KapakynmoBa A.lll. dapmaneBTHKAIBIK XUMUSL. ApomaTThI
KochutbicTap. [DnexTpouasl pecype]: Oxynwik. / C. K. Opnabaesa; A.Ill. Kapakynosa;
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KP nencaynbik cakray wmuHHACTpairi. OKM®A. - DnekTpoHABl MOTIHII MTiMET

(12.5M0). - llIeiMxenT: OKM®A,,- [1IsmMkenT.-2016 x.-296 6.
5. ®apmareBTHYeCKast XUMUs [ DIEKTPOHHBIN pecypc]: yueOnuk / moxa pea. T. B.
[IneTHeBoi. - 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

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

PecnyOmukaHcKkas MEeKXBY30BCKas dJIeKTpoHHast onbarnoreka (PMDB) — http://rmebrk.kz/

Ludposas 6udamnorexa «Aknurpressy - https://www.aknurpress.kz/

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

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

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

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

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

1. ApsicranoBa T.A., ApeictanoB JK.M. IlHHOBallMOHHBIE TEXHOJIOTUHU B (hapMalleBTUUECKOM
oOpa3oBaHuu: 0oOydeHHE W KOHTPOJIb. YuUeOHO-MeTomudeckoe mocodue. — IIIbIMKeHT.-
2012.- 175c.

2. KpacnoB E. A. @apmareBTudeckast XUMHs B BOIPOCAaxX M OTBeTax: yueOHoe mocobue / -
M.: "JIutreppa", 2016. - 352 c.

3. Opnabaesa C.K., Haguposa C.H. YHudunupoBaHHble METOJUKH XpoMaTorpaduucexkoro
aHalin3a JICKAPCTBCHHBIX (bOpM MCTPOHHKA30J1a: HAYYHO-MCTOAUYCCKUEC 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. +3x1. 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.bakpuiay cypakrapbl (Feedback kepi 6aiisiaHbIChI)

1. dapmareBTUKAIBIK TaJIIay, TOPLUTIK 3aTTapabl MaKCAaTThl KOJJIaHy Ke31H/er! OHBIH ©31H]IIK
epeKIIeTIKTepP] )KOHE TPOBU30PIBIH KOCITITIK JKayaIrKEePIIiIiTi.

2. GapManeBTUKANBIK TalAayAblH Oakpuiay Typiepi (hapMmakonmesuiblK Tajjaay, Topilik
3aTTap/ibl OHIPICTE CAThUIbI Talay, KeKe JalbIHAAIFaH ASPUIIK TYypiep/l Tangay, JopixaHa
JKaFTalbIH/IA JKeJIeN Talay skoHe OrodapMarieBTHKAIBIK TaJIAY);

3. IlpemapatTeiH (apMakoJOTHSUIBIK OCEpiHIH camacklHa Oara Oepy ofmicTepi MeH
TajantapbiHa (J103anay, eHri3y o/icTepi) TOyeIIUTIr, OHIIPICTe ally 9/icTepi, NOPLITIK Typaeri
KOMEKIII )KOHE Ke3/IeHCOK 3aTTap;

4. dapmaxonesuIbIK Taliay, OHBIH €pPeKIIeTIKTepl, TalanTapsl;

10
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5. dapmakomnesuIbIK TalanTapblH KaJbIITaH aybITKY epeKIIeNiKTepi >koHe MeMIleKeTTiK
CTaHJAPT MEeH TEXHHUKAJIBIK JKaFaaia oHIIpUIreH XUMUSIIBIK KoHEe OacKa eHIMIepaAl Taiuay
amicrepi;

6. Hopimik 3atTap TOOBIHAAFEI Oip TUIITI CEIHAKTAPABI OipbIHFAIAY KOHE CTAaHAAPTTAY;

7. dapMaKoIesHBIH JKANIIbl epeXKesepi, KEeKe >XKOHE Kallbl CTaThsIap, OJIApIBIH e3apa
OalJIaHbICHL;

8. Jlopimik 3aTTBIH CHIPTKBI TYPiH CHUIIATTAY JKOHE OHBIH epirimririne 6ara 6epy — 3epTTeneTin
3aTTHIH Kbl MiHE3IEMECI;

9. dapmaneBTUKANBIK TalAAayAbIH JXEKe 3TanTapblH OPBIHAAY YIIiH, AOPUTIK 3aTTap.IbIH
carajsl e3repicine 6ara OepyJieri «CUIaTTaMachDy MEH «EPITITIK» KOPCETKIIITEPiHIH MoHi;
10. Mopinik mpemnapaTThiH CHIPTKBI TYPiHE JKaFbIMCHI3 9CEp €TETiH CHIPTKBI (haKkTopIiap;

11. Jlopinmik mpemapaTTapbl AYpbIC CaKTaMaraH >KaFfaiiia ChIPTKbI TYPiHIH ©3repyiHe
OKeJIEeTiH XUMUSUIBIK pEaKIysi TUITEPI;

12. Keneci npemaparrappl IypbIC CaKTaMaraH >KarJaia KYpETiH XUMUSUIBIK peakiusiap:
Kaduid Woaunai, HaTpuii OpoMuIi, HATpuil TeTpaboparbl, HATPUl THOCYIb(ATH,  MBIC
CyJb(aThl, KYMiC HUTPATHI;

13. HK OoiibIHIna A9pisIik mpenapaTTapAblH Hici MEH JOMiH aHBIKTAy MPUHLIUITEP];

14, Tyci - pgopumik mpenaparTapiblH —Ta3alblFbl MEH ©31 eKEHIITH aHBIKTayIbIH
CaJIBICTBIPMAJIBI KOPCETKIMI. ¥YHTaK TOpi3/i AOPUIIK 3aTTapAbIH TYCIH (PM3UKAJIBIK SICTEPMEH
anbiktay (M® X1, T. 1, 47 6);

15. «Epirimrik» Tepmuninin Moni M® X, XI;

16. Ilpemaparrapra minesgeme Oepy ymia M® X, XI kaOburmanfaH €pirimTiKTI cHOaTTay
ozicTepi koHE OJapAbIH epeKIIeTiKTepi. MbIcaa KenTipiHi3.

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

18. lyppic cakranMaraH OKardaiia epirimTiri  e3repyl MYMKiH  (papMaKomesuibiK
npenaparrapra MbICall KeNTIpiHi3;

19. Mlopinik mpemapatTap/IbIH epiriliTirine acep eTeTiH KopliaraH opra dakTopiapbl. Meicat
KEJTIpiHi3.

20. ©O3i exeH/ITiH aHBIKTAY/IbIH TOITHIK )KOHE KEKE ChIHAKTAPHI. Tayantapasl OipeIHFaIay.
21. «©O3i1 eKeHIIrH aHbIKTayAbIH KaJIbl peakusIapby crarbsicbiHa M® XI 6achuibIMBIHIA
KaHJal e3repicTep MeH TOJBIKTHIPBUTYJIAp €HTri31ITeHiH Oineci3 6e?

22. TOTBIFy — TOTBIKCHI3JIaHy pEaKlus KOMETiMEH KaHJail aHWOHAap MEH KaTHOHIApIIbl
arryra 6omazpi?

23. TyHOara TYyCy peakIHschl KOMETIMEH KaHIall aHWOHAAp MEH KaTHOHIAp/bl allyra
Oonanb1?

24. Tycci3 xanplHABI 00sly KOMeriMeH KaHJalk aHMOHJAp MEH  KaTHOHAPbI
uAeHTHQUKaIMsIayFa 6omanei? byl CIHAKTHI )KYPri3y Sici.

Ne 2 JTapic

1. TaxpipbiObl: CananblKk KepceTkimrep OoibiHIa J[3 kanmel ¢dapMakonesblK Tangay
omictepi: pH opTacel, KBIIKBUIABIFEI HEMeCe CUITLIIT, MOIIIpIiri >XOHE TYCTLIIr,
OpPTaHMKANBIK JXOHE TOTBHIKCHI3AHIBIPFHINI 3aTTap KOCHAachl, KyJ, KaJABIK EpITKIIITEp,
OpPTaHHMKANBIK JKOHE TOTHIKCHI3JAHBIPFRINI 3aTTap, YIIKBII 3aTTap, MUKPOOHUOIOTHUSIIBIK
Ta3aJIbIK, KENTIPreH el Macca IIBIFbIHBI.
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2. Makcartpl: CTyAeHTTepre IOpUTIK 3aTTap CamachlH 3€PTTEUTIH JKaIIbl QIICTEp MEH
TOCUIZEPAl  KOJJIaHA  OTBIPBINI, HOPMATHBTI KYKaTTap, [IOpUTIK 3aTTap  camachlH
perimaMeHTTeWTiH  MeMIIeKeTTiK  NpUHIUNTEp MEH  epexenep  TanaOblHa  caif
(apManeBTHKAJIBIK TaIay jKacayabl YUpeTy

3. lopic Te3ucrepi
Kocnap:
4. Kipicme
5. CamnanbIk kepcetkimrep 6oibiHIIa J[3 sxanmsl papmaxonesubik Tanaay aaicrepi: pH
OpTAaChl, KbIIIKBUIIBIFBI HEMECE CUITUIIT, MOJIIIPIIT )KOHE TYCTLIIT
6. Cananbik kepceTkimTep OoibiHmA J[3 x)ammbl (papMakonesuiblK Taligay omicTepi:
OPTaHUKaJIBIK XXOHE TOTBIKCHI3IAHABIPFBINI 3aTTap KOCMACHI, KYJI, KAJJIBIK €pITKIITEp,
OPTaHHUKAIBIK KOHE TOTHIKCHI3IaHIBIPFBIII 3aTTap
7. Camanblk kepceTkimTep OoiibiHmA JI3 )anmbl (apMaKoIesUIbIK Tajaay omicTepi:
YIIKBIII 3aTTap, MUKPOOUOTIOTUSITBIK TA3aJIbIK, KEMTIPreH IeT1 Macca IIBIFBIHBI

I[Qpi.]'lil( 3aTTapAbIH Ta3aJIbIFbIH AHBIKTAY

Kvtuukprnowvienl, cinminiei, pH

KpIIKpUIABIFBI MEH CUITUIIT - JOPUIIK MpemnaparThl ajly MpoIeciHAe KOJJIaHbLIFaH
KBIIIKBIIIap MEH CUITLIEp KOCITIACHIH KOPCETETIH Ta3alIbIK MapaMeTpi.

JlopiTik 3aTThIH camachlH OChI KOPCETKIIITEep OOMBIHIIA aHBIKTAYIBIH €Ki d/1ici Oap:

a) MHAMKATOp TYCIHIH e3repyi OOWBIHINA;
0) TUTPUMETPUSIIBIK 9/TICTICH.

Mpeicanbl: Kanpnmii TIIOKOHATBHI OJICI3 HETri3 OCH KYIITI KBIIIKBUT KaJJbIFbIHAH
Ty3UIreH Ty3. KpIIKBUIABIFBI MEH CIATLUTIT] MapaMeTpiH MHANKATOPIIBIK OICTIEH aHBIKTANIbI.
Epitinai Geiitapar 60ysl Kepek.

HoBokanH rupoxaopui - a51ci3 Heri3 OeH KYIITI KBIIIKbUT KaJIIBIFBIHAH TY3UITEH TY3.
KpIIKBUIIBIFBIH  TUTPUMETPUSUIBIK  OMIICTIEH aHBIKTaiabl. EpiTiHaire Oip TaMImibsl MeTHI
KBI3BIJIBIH TaMbI3FaH/a, KbI3FBUIT Tycke Oosuibin, 0,05H HaTpuii THIPOKCHII €piTiHAICIHEH
0,15 M kem KocmaraH Ke3Zle capbl TYCKE aybICYbl KepeK. THTpaHT KeJEeMiHiH KOFapbLIaybl
(0,15 mJ1) KBIIIKBUT KOCTIACHIHBIH, 131 Oap eKEHIIT1H KOpCeTe/Il.

pH — 3aTThIH XUMUSUTBIK KACHETIH CUTIATTAUTHIH PEAKIUs OPTACHI.

HK OoiibiHIna 6apiaslK JopiTiK 3aTTapablH (IMIaHITyFa apHAJIFaH epiTiHAIep MIHIASTTI Typae)
pH momi Tekcepineni. XKeke crarbsnapaa pH moni kepcerineni. HK OoifbiHma gopimik 3aTTap
OCBI KOPCETKIIIKE caii KeaMmece, OHJa KypaMbIHIa KBIIIKBII HEMECE CUITLIIK CHUIAThl Oap
Kocmajapabiy 131 O6onranbl. CoHBIMEH Oipre, MyHIail Kocmajap ASPUTIK 3aTTapabl cakTay
KE31HJIe TYCyl MYMKiH, MBICAJIbI: €PITIHAIHIH TUIPOIN31 KEe3iH/E, IIBIHBI CIITLIIN ocepiHeH,
ayazarbl KOMIPKBIIIKBUT Ta3bIMEH OCEpJIeCyiHEeH, COHbIMEH Oipre IopuTK 3aTTapiabl amy
Ke31H/Ie KOJIaHbUIFaH KBIIIKBIIAp MEH CUITIIEP/IIH KyblIMai KaJiMail 13/IepIHEeH JKoHE T.0.
pH MoHIH MOTEHIIMOMETPHUSITBIK HEMECE KOJOPUMETPHUSIIIBIK JIICTICH aHBIKTANIbI.

[ToTeHITMOMETPHSIIBIK OMICTIH KOJOPUMETPHUSIIBIK dIICKE KaparaHaa ©31HIIK epeKIIeiri
Oap: mom >koHe OOsUTFaH, JIaiabl HEMece refb Topi3Al epiTiHAiHiH pH aHbIKTayFa MYMKIHIIK
Oepeni.

pH TOTEHIMOMETPUSIBIK  aHBIKTay €Ki  JJIEKTPOJATAaH  TYPAThIH  3JIEMEHTTIH
AJICKTPKO3FAyIIbl KYIIiH OJIIIeYre Heri3/IeTeH. DIeKTPOATaAP: WHIUKATOPIJIB — MOTCHITUSIIBI
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AHBIKTAJIATBIH MOHHBIH OCJICEH[IUTITIHe OAMIaHBICTBI, CABICTBIPY AJICKTPOABl — MOTCHIIUAIBI
Oenriai cTaHmapTThl AJEKTpoA. MHIUKATOPIIBI 3JEKTPOJ PETIHIE CYTEKTi, XHHTHUIPOHIHI,
IIBIHBI KOHE T.0., al CaNbICTBIPY OJJICKTPOABI PETIHAC KaJOMENbIl HeMece XJIOPKYyMicC
AJEKTPOIbI KOJIAHBLIA/IbI.

pH emiuey yuriH OHBIH MOHIH TiKelel aHBIKTAWTBIH QPTYPIIl KYHeIeri MOTeHIUOMETpIIep
*oHe pH-MeTp KOHIBIPFBUIAPHI KOJIIaHbUIa bl DapMaIieBTHKAIBIK Taliay1a KOJIaHbLIaThIH
OyJ1 mpUOOpPIIAPABIH 9Cep €Ty MPULIUTTIT KOMIICHCAIHSUIBIK 9/1iCKE HET13/IereH.

Tanmayra anblHFaH epiTiHIIre OATHIPBUIFAH JCKTPOJTA CYTETl HOHBI KOHIICHTPAIMSICHIHA
OaitnmaneicTel DOKK optypmi  monzmepi maiima OGonanesl. KommeHcanus Ke3iHAE ©IIeHETiH
Ti30eKTe TOK OojMaca, OChl Ti30€KKe KOCBUIFAaH T'aJlbBAHOMETP KOMETIMEH aHbIKTaimbl. pH
eJIIIey aJIblHAa MpHOOp HYCKaybl OOWBIHIIA MPHUOOPABI OPHBIKTHIPY KaxkeT. pH- merpai
OPHBIKTBIPY KOHE TEKcepy Oenriii Tamanrapra jkayan OepeTiH cTaHaapTThl Oydepi
epitinainiep OodpiHma >xyprizineni. byn epitinainep M® XI OGacbuibiMbIiHIa OepiireH.
bakputayra aneiHFaH epitiHal MeH Oydepai epitinminiy pH wmoHi Oipaeit  emmey
nuana3oHbiHAa 00mybl KaxeT. Kes kenren Oydepri epitiamigeri emmey kareniri pH 0,05
acraysbl KepekK.

Bakputayra anbiaran epiTiaiHig pH MoHiH ecentey mpubop KepceTkimn Oenrini Oip
MOH/II KOPCETKEHJIe FaHa Kyprizuieni. KepceTKimTi OpHBIKTBHIPY YaKbITBIH EpITIHIIHIH
Oydepm KacueTi MEH TeMIEpaTypachl apKbUIbl AHBIKTAWIbI (OPHBIKTBHIPY YaKbITBI 2 MUH.
acraysbl KEpeK).

CyuiibelKmulKmapOovlH, MO10Ipici MeH ONAIECUCHYUA 0IPEHCEeCiH AHbIKMay

KP M® OacbutbiMbl OOMBIHIIIA JOPUTIK 3arTap camachlH Oaraiay OJap/IbIH
epITIHAUIEPIHIH MOJIIIPIITiH, TYCTUIITH aHBIKTAY apKbLIbI KAPACTHIPHLIAIBI.

Cy#BIKTapABIH MOJIIIPIIri MEH ONANEeCHEHIMS JIPEKECiH 3ePTTENETIH CYHBIKTHIKTHI
epITKIIl HeMecCe CaJbICThIPy CYCHEH3USChIMEH aHBIKTalWabl. CBHIHAKTBI JJIEKTp JaMIaMeH
KApBIKTaHIBIPBUIFAH Kapa (OHAa, OTKIHII JKapblkTa eTkizeni. Erep kapycel3 Ke30eH
KaparaHJa *eKe TallbIKTapaaH 6acka, epiMell KairaH Oesimiekrep 6oamaca, OHIa CYUBIKTHIK
menip nen ecentenedi. CelHAK €piTIHIIHI JaibIHIAyFa albIHFAH EPITKIIINEH CaJbICTBIPY
apKpUIBI ©TKI3UIeAl. OnaneclueHus T9peKeciH aHbIKTAUThIH STAIOHAAp THAPA3UH CyIb(aThl
MEH YPOTPOIMHHEH JaibIH/IaIaIbl.

15:1000 Mn kaThIHaChIHAQ AUCTUIJAEHTEH CYMEH CYHUBUITY apKbUIbl OMaJECIEHIINS
CTaHIapTHI AalbIHaanaabl. OHBIH KapaMmibl Mep3iMi 24 carart.

JKyMbIctibl epiTiHaIep *)aHa naibiHaaFad 00mybl kepek. KP M® (36 6) GachuibIMBbIH/IA
oepinren kecre OoiprHma I, II, III, IY campicTelpy CychneH3UsUIapbl OMaJICCICHIINS
CTaHJapTBIH CYMEH CYMBUITY apKbUIbI TalibIHIaIa/Ibl.

CanpicThIpy peHi, auaMmeTrpi Oipjaedl mpoOupkaga dSTANIOH epITIHAICI MEH 3epTTENeTiH
CYHMBIKTBIKTBIH OIpeH KoJIeMiHIe Kypri3iieni.

CyHUBIKTBIKTApABIH OO0sUTy JOpeXecCiH aHBIKTay IOPUIK 3aTTapibl Cakray Ke3iHJe
opTYpai ¢aktopiap ocepiHeH (TeMmmeparypa, BbUFAIABUIBIK, aya, O2 T1.0.) omapapiH
KYPBUIBICBIHBIH XMMUSUJIBIK ©3repicTepi OOWBbIHINA aHbIKTananbl.  Jlopllik mpenaparrap
KYpPaMBIHIaFbl OChl ©3repicTepaiH OOJybIH KYpalichl3 Ke30€H Kapall, COWKeC STaJOHMEH
CaAJIBICTBIPY apKbUIbI aHBIKTaiAbl. OChl mapamMeTp ISpiUliK IpenapaTTap camachlH Oaranay
Kputepui 00t TadbuTabl. CYHBIKTHIK TYCCI3AITIH aK (oHIa OapibIK KabaThlHA KOFapbIIaH
Kapay apKbUIbl aHbIKTaiAbl. Tycci3 CYHBIKTHIK e TYCl OOWBIHINA CyJaH ailbIPMAIIBUTBIFbI, aJl
epiTiHAl OoNFaH Xarmanaa epiTKIITEH albIPMaIIbIIBIFBI )KOK CYHBIKTHIKTHI aTtaiasl. KP M®
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OolBIHIIIA TOPT OacTaIKbI ePITIHIIACH JalbIHIANa bl KOOATBT XJIOPH/IL, MBIC CYJIb(ATHI XKOHE
temip xmopuai (III) epitingici. Omapael maiblHOAyAa XJOpCYyTeK KhIMKbUIBI (10 1/i1)
epiTiHaici KonmaHpuiaabl. TepT cTaHAapTThl €pITIHAI XJIOPCYTEK KBIMIKBUIBI epiTiHAICIMEeH
OacTamkbl epITIHIIHI KOPCETUINeH OpTYpJal KaThIHACTApBIHIA apajacThlpy  apKbLIbI
naiieiHaananel. CTaHgapTThI EPITIHAIHIH CaKTamy Mep3iMi 1 KbL.

CanpICTBIpy AMAMETPl MEH IIBIHBICH Oipaei mpoOupkana ak ¢oHaa, MIAFbUIBICKAH
JKaPBIKTa KYPri3iiesi.

bIH (PU3UKAJIBIK KOHCTAHTAJIAPHIH aHBIKTAY Ta3aJblK KPUTEPHUII JKOHE 631 eKeHJITiH
aHbIKTay (PaKTOPBI OOJIBIN TAOBLIAIBI.

Banky memnepamypacwin anvikmay

3arThiH OanKy Temmeparypackl Jem - OacTamkbl OalKy TemrmepaTypachl (aiFamikbl
TaMIIBIHBIH Taiifa 00Jybl) MEH COHFBI OajKy TeMIepaTypachl (3aTThIH CYHBIKTHIKKA TOJIBIK
alfHaJTybl) apachlHIAFbl aPAJIBIKTHI alTabl.

bepinren mpemapaTTbhlH aHBIKTaJNFaH TeMIlepaTypachl (apMaKoONEsiHbIH —KEeKe
CTaThSACBIHA KOPCETUIreH OaJIKy TeMIlepaTypachl HHTEPBAJIbl apabIFbIHIA O0ybl KEpeK, all
OacTanmkbl JKOHE COHFBI TeMIlepaTypaiap auWbipMmambUibiFel 2°C  acmaybsl Kepek. by
apaNbIKTaH 0acKa aybITKYyJIap JKEKE CTaThsaa KOPCETUIe .

Keke npemnaparra OanKyablH OacTaiaybl *oHe asKTalybl aHBIK OOJIMaraH >Kafaaiina,
OacTanmkpl HEMece COHFBI TeMIlepaTypaHbIH MoOHIH aimyra Oonazpl. CoHOa KeKe cTaThsjia
KOPCETUITeH 0aKy TeMIlepaTypachl HHTEPBAIbl OAIKyAbIH OacTanybl (HEMece asKTaIybl) OChI
apajbIKTa 00Ty KepeKTIriH KepceTei.

Kp13apipyFra Typakchi3 3aTTap/IbIH bIABIpAY TEMIIEpaTypachlH aHbIKTalIbl.  blasipay
TEMIIepaTypackl JereHiMi3 — 3aTTa OipJieH e3repic TyIbIpaThiH TeMIepaTypa (KkoOiKTeHyi).

banky TeMnepaTrypachiH aHBIKTANWTHIH NPUOOP KeJieci 0oJIiKTepIeH Typaabl:
1. Ceriteimapuisirsl 100-meH 150 Mut geiiHTi BICTBIKKA TO3IMAI TYO1 JeHec Koba: koyda
MOMHBIHBIH Y3bIHABIFBI 20 CM; MOMHBIHBIH THAMTpi 3-4 cM;
2. blcteikka Te3iMai mpoOupka on Kojba imriHe cajblHaAbl, Koiba TyOiHeH 1 cm
KAIIIBIKTBIKTA 0OJIYBI KEPEK, Ipodupka 2-2,5 cMm;
3. 1IIbIHBI CHIHANITHI TEPMOMETD;
4. Keiasipy ke3i (Ta3/sl )KaablH, JCKTPII KbI3IBIPFHIII);
5. Kanunnsapnap;
KonbGansiH 3/4 keneMiHJE CoKeC CYHBIKTHIKIICH TOJITHIPAJIbI.
1. Bazenun maiiel (TOCT 3164-78) Hemece CYUbIK CUITUKOHAP
1. Konuentpmi kykipt kpmuksuisl (TOCT 4204-77) — Ganky Temmepatypackl 80°-1eH
260°C 3atTap ymin
2. 3 oemik kaymii cynbdarel (I'OCT 4145-74) xone 7 Gemik (Maccanbik) H2SO4 (k)
(TOCT 4204-77) — 6anky Temneparypacsl 260°C skorapsl 3aTTap yIIis
3. Jluctungenren cy — 80°C Temen 3artap yumiH
Eckepry 1. IIpiHBI TYTIKTEp JKyBUIFaH, KeENTIpiireH Oomybsl Kepek. Kammmspnap
9KCHUKATOp/la CaKTala bl.
2. KoHUEHTpl KYKIPT KBIIIKBUIBIHAAFBl Kajduid Cynb(aTbl epiTiHAICIH AalblHAAy YIUiH,
UHTPEAUECHTTEP KOCHAChIH JKAaKChUIAIl apajacThipa OTBHIPHIN, 5 MHUH. KalHaTaabl. JKeTKUTIKTI
apajacriaraH >karaiia exi Kabat Ty3UIil, HOTHXKECIH/IE JKapbUIbIC OOTYbl MYMKIH.
banky TemmeparypachlH aHBIKTay Ke31HAE K0JI0a KoHE MPOOUPKa allIbIK O0TYbI KepeK.
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Anvikmay a0icmemeci. Erep xeke cTaTbiga HYCKayllap KepceTiiMece, OHJa Maiiia
yaTakTanrad 3arTel 100° -150°C TemmepaTypama 2 caraT HeMece KYKipT KbIIIKBUIBI Oap
sKcuKaropa 24 carat kenrtipei. backa Hyckaymap jkeke cratbsana kepcerineni. Kenripinren
3arThl auameTpi 0,9-1 mm, KaObIprachiHbIH KaidbIHIABIFB 0,1-0,15 MM, Oip Karbl OCKITUITEH
KalUIsIpFa canapl.

Kartel 3arrap yuiiH: 3epTTeNeTiH 3aT ©Te TOMEH TeMmIeparypaja Cy MOHIIAChIHA
GaKu/IbI, OHBI MYKMAT apanacThIPhIN, Kanuiuispra Kyiibm, 12 caratka 0°C Temmepatypana
Kanabipaabl. Ockl JkoHE 0acKa 9JIICIIEH TONTHIPbUIFAH KaMWUIIpMEeH OalKy TeMIlepaTypachbiH
AHBIKTAYIBI KYPTi3e/i.

JKymcak 3aTTap YIIiH: Y3bIHIBIFBI 6 CM-JICH 8 CM-T€ JACHIHT1 KalnusIpFa 3aTThl OuikTiri 10
MM €TiN caaibl.

banky TemnepaTrypacsl ien — 3aT OaraHachl CYMBIKTBIKKA aifHAJIbIN, Kamwuisip OoibIMeH
KOTEepUIreH IeT] TeMIepaTypaHbl aifTafsl. A3 JereHe eKi aHbIKTay KYpri3iieai, oprama MoHi
aneiHaabl. Exi MoHiHIH aiftblpMamsuisirsl 1°C-Tan acmaysl Kepek.

ThIFBI3ABIFBIH AHBIKTAY
3aT THIFBI3ABIFEI JEII 34T MaCCAChIHBIH OHBIH KOJIEMIHE KATHIHACHIH aTali/Ibl.

_p =p=m
\Y

EFCp MacCaHbl M rpaMMEH, al KGHCM,Z[i \Y CaAHTUMCTP Ky6HeH OJIIECCC, OHAA 3aTThIH
ThIFbI3IbIT'BI 1 CM3 TCH.

TBIFBI3BIKTHI IMUKHOMCTP HCMECC apCoOMCTP KoMET IMEH AHBIKTAMIBI.

AHBIKTAY 91ici

9aic 1. CyitbikTeIK THIFBIBALIFE 0,001 T gonaikTe aHbIKTaNaabl. Ta3a Kyprak TUKHOMETPAIH
canvarbiH 0,0002 T monfikTe esiiien, KillKeHe BOPOHKA KOMETiMEH OeNTiCiHeH CoJl achIphI,
JHUCTWIIJICHTEH CYMEH TONTHIPAAbl, THIFBIHMEH >KaybIl, 0,10 NEWIHT1 IOOJIIIKTE 20° CYJIBIH
TYpaKkThl TEMIEpaTypachlH ycTanm TypaTtblH TepMmoctarra 20 MuH. ycraiasl. Ocbl
TeMIlepaTypajia TUKHOMETPAETI Cy JACHTeiH OenriciHe JAeiiH keTKizenl (MMneTka KoMeriMmeH
apTHIK CYJbI allaJbl HEMece CY3Tilll KaFa3 apKpUIbl). [InkHOMETpAl KalTa ThiFbIHAaM, 10 MuH.
TepMocTaTTa ycTaiipl. COCBIH NMUKHOMETPJl TEpMOCTATTaH MIBIFAPBIN, CY3Trill Kara30eH
MUKHOMETP MOMHBIHBIH 1IIKI KaOaThIH >KOHE CBIPTBIH CYPTIN, AHATUTHKAIBIK Tapa3bIHBIH
skaHbIHAa 10 MUH. KaJAbIPBII KOFAPBIIAFbIIAi TOTIKTE OJIIIEH .

[TuxkHOMeTpai cyaaH Oocathll, KENTipiml, 3pHUp KOHE CHUPTHEH MIAWbIN, (MMKHOMETpPII
KBI3JIBIPBIN KenTipyre Oonmaiiibl) 3Qup KajAblFblH ayaMeH YpJey apKbUIbl Ta3ajaifbl.
[MukHOMETpII 3€PTTENETIH CYMBIKTBIKIEH TOJNTBIPBIN, IUCTHIJIEHTEH CyFa IKYpri3iireH
onepanusuIap/bl KaTanaisl.

THIFBI3IBIK MBIHA (HOPMYITAMEH ecenTeNe]I:
(m2-m) *0.099703
[ +0.0012;
mi - m

MYHJa, M — 00C MMKHOMETP Maccachl, T
M1 — IUCTUJIACHT€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 €CETITETEHIC)

0,0012 - 20%mien 1011 rlla (760 MM c.6.) 6apoMeTpITiK KbICBIMAAFBI aya THIFBI3IBIFHL.
Ijic 2. CyibIKThIK THIFBIBABIFRIH 0,01 T I10710KKe ACHiH oey Ke3iHAe KOJMIaHBUIA b, 20°
3ePTTENIETIH CYHBIKTBIKTBI HWIMHIPIE KYHBII, IIKAJIAChl KAKETTI MOHTE JCHIH KOPCETUITCH
Taza KYpPFaK apeoMeTpli canaabl. ApeoMeTp MUIUHAP KaOBIpFachIHBIH TYOiHE KaHACMAYbI
KEepPEK, CYHBIKTBIKKA CaliFaHla apeoMeTp KaIKbIl OeTiHAe JKy3yl KaxkeT. Ommey
CYMBIKTHIKTBIH TOMEHT1 MEHHUCKICIHE COMKeC apeoMeTp/i CalfaHHaH KediH 3-4 MHHYT KeiliH
Kyprizineni (6akputay Ke3iHe K63 MEHHCK JCHIeiHae O0Iybl THIC).
Eckepty. KymTi yIIKeII 3aTTap IbIH THIFBI3ABIFBIH APEOMETPMEH OJIIIIeyTe OOIMAaiIbI.
BosutraH CYWBIKTBIKTBIH THIFBI3IBIFBI JKOFAPFBl MCHUCK OOMBIHIIIA aHBIKTAJIAIbI.

YIIKBIII 32TTap MeH CyAbl AHBIKTAY

YIKpI 3aTTap — EPITKIITEePACH HEMece TOpUIK 3aTTapibl ajly MpoIleci Ke3iHuaeri
apaliblK KOHE BIIBIPAY OHIMEPIHEH TOJIBIK Ta3allaHOAy HOTHXKecl. J[opillik 3aT KypambIHIaFbI
Cy THIPATTHI, KPUCTAIUIOTUPATTHI, a0COPOIUSIIBIK — OalIaHbICKaH TYPJE Ke3eCe/I.

YIIKBIII 3aTTap MEH CyJbl aHbIKTay «CyIbl aHBIKTAY» koHEe DUIlep peakTUBIMEH TUTPIICY
TapayblHJIa OCpiJIreH.

Kenmipy a0ici

OJlic KeNTIpreHJe calMak >KOFAITYbIH aHBIKTayla KojmaHbUIagel. CalMak >KOFaJITYybl
KYpaMBIHIAFbl BITFAT MEH YIIKBIIT 3aTTap (3Qup Maimapel, VITKEIIT KeIIKUT, amuaaep, CO2
T.0.) ocepiHeH 00yl MyMKiH. ChIHAaK TpemapaTThIH KEKE CTAThSACBIH/IA KOPCETUITEH OJIiC
GoiipHIIa kyprizineni. KeGimece, mpemaparrap 100-105°C TypakTel camMakka jeifin
kenripineni. bipak kenTipy kaFmaaibl MEH TYPaKThl caIMaKKa JKETKI3y 9JIici opTypili 00ybI
MYMKiH. MbIcaisl, STHIMOP(GHH THAPOXIOpHAiH amgsiMen 55-60°C 5 carar, xeitin 110°C
TYpaKThl calIMakKa JeiiH xeTkizeni. KelOip mpenaparrapra aniplH- aja TYpaKThl calMakKa
KETKi3y Taiam eTiiMmeini, Oipak KenTipyliH Y3aKTBIFbI MEH TeMIlepaTypachl KepceTisieni
(matpuii 6pommui). JKoraprel TemMmeparypaaa >KEeHUT Oy3bUIaThIH TpenaparTapibsl BaKyymaa
KBI3JIBIPYCHI3 YCTaW b, Jlopilik MpenapaTThiH JoJI CaIMaFbIH OIS CAJIATHIH OIOKC alJbIH-
aja TYpPaKThl caJMakKkKa JeHiH JKETKI3UIiN, caJMarbl eimeHei. KenrtipreHHeH keuiH Oip
caraTTaH KeHiH COHFBI €Ki enmiey ke3ingeri aibipMambiiblk 0,0005 acmaysl kepek. brokcrep
CBIHAK QJIJIBIH/Ia YKCUKATOP]IA CAKTAJIa bl

M® X OoiipiHIIa mpenapatsl 6ap OIOKC calMarblH KenTipreHHeH keiiH 1-1,5 caratrtan
Keiin emmeiai, an 30-50 MHHYT SKCHUKAaTOp/Ia CAJIKbIHIAThUIA b, KanFaH ogictemenep MdD X
meH XI Gipueit.

Cyout anvikmay

3epTTeneTiH IOpUTIK TpernapaTTaH alaiFraH Cy KeJeMiH OJIIeyre HETi3/IeNTeH oIic.
Opra"ukaiablK epITKIII TMeH cy Oipre OoiFaH >Karjaiyia aijay €Ki CYHBIKTBIKTBIH JKEKe
TeMIlepaTypajapblHaH TOMEH TeMIiepaTypaaa XKyprisiigeni, ce6edi Cy MEH OpraHHKaJbIK
epiTKim Oybl KOCTACHIHBIH OEpIKTIrt oJapAblH OylapblHbIH OepuireH TeMmIepaTypaaarbl
OCIKTIK CyMMachIHA TEH.

ChIHaKTBI JKYPTi3y YIIH OopraHukaiblk epiTkimn petinae M® XI tomxyon Hemece KCHIION
konanbeuiansl (M® X1, 177 6). ToHa3BITKBINI MTeH KaOBUTAAFBIITHIH IITKI KaObIpFaIapbIHIa
Cy TaMIIBUIAPBIHBIH Kbl KETYIHEH, COHBIMEH Oipre apajacmalThiH €Kl CYHBIKTBIK
apacelHia SMYJIBCHUS TY3UTyiHEH ofic Karemiri eceni. J[onmmikTi jkoFapbuiaTy YIIiH 3aT Kell
memmepzae ansiHanbl (10-20 r). KaitHay ke3iHae KOHICHCHPIICHTEH €PITKIIl TOHA3BITKBIIITA
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KUHAJIMaid, TOJBIK KaOBUIIAFbIIKa Tycyl Kepek. ChiHaKTHI Kyprizy auictemeci M@ XI men
M® X GachlIbIMBIH/IA ©3TEpicCi3 OepiyireH.
QDuwep peakmugimen mumpaey a0ici (KP M®, 160 6)

onic MO X, XI enrizinren. On cy KaTbICBIHAA KYKIPT OKCHIIHIH MOINEH TOTHIFybIHA
HeriznenreH. Peakums eHimzaepi (KYKIPT JKOHE HMOACYTEK KbIIIKbUIBI) NHPUIAHMEH
Oaitmanpicajbl, ce0eO1 XUMHUSIIBIK TeIe-TEHAIK OHFa Xypeai. duiep peakThBi KYKIpT OKCHIL
epiTiHAICI, MO )KOHE CYChI3 METAHOJAaFbl TUPUAUHHEH TYPAIbl:

l2 +SO2 + 3CsHsN — 2CsHsN * HI  + CsHsNSOs3

C2HsNSOs + CH3OH — CsHsN * HSO4CHs

Qumep peakTuBI KypaMbIHAAFbl KYKIPT IHOKCHAI MeJIIepl HOAKA, MUPUIANH MeJIepi
KYKIPT IHMOKCUJII MEH HMOJKa KaparaHJa apThlK Meuiuepnae Oonysl kepek. Ocbl xarmaiija
peaxiusi TOKTarm, OapibIK CyIbl Hemece 00c HoAThl OaimanbicThipanbl. M@ XI 178 6 ®Oumiep
PEaKTUBIMEH TUTPJIEY 9/1iCIHE KOCHIMIIIA TUTPJIEY COHBIH «TOKTBIH TOJBIK TOKTAYybDY JEKTPIIi
TUTPJICYMEH aHBIKTAIIbI.

Kyuiai :xoHe 1oplilik npenaparTbiH KyidipreHHeH KeliHri KaJbIFbIH AHBIKTAY

(KP M, 127 6)

Kannwvt Kynoi sncone KyunoipeenneHn Keinzi Kai0blKmul AHbIKMAY .

CriHak OelopraHUKaJIBIK KOHE SJEMEHTOOPTAaHMKAIBIK KOCBUIBICTAPIBIH JKaHFAHHAH
KeWIHT1 KaJABIFBIH HEMECe OpraHUKAJIbIK 3aTTap KYJiH ejmeyre HerizgenreH. Eki
OTIepAIUSHBIH J1a OpPBIHAATYBI oTe ykcac. CBIHAKTHI KYprizy omicremeci: dapdop Hemece
TJIaTHHA TUTENbJ aJlJIbIH-aJla KYWIIPIIl, OJIIIEHIeH 3aTThl TUTENBIIH TYOIHE JKyKa KabaTneH
Oipkernki etinm cananasl. Kynzi aHbIKTay YIIiH IpenapaTThl €H TOMEH TeMIleparypaa KeMipiey
JKOHE KOMIp TOJIBIK AHBIM KETKEHIIE jKaFaibl, al KYHIIpreHHEeH KeHiHT1 KaJlAbIFbIH aHBIKTAY
YIIIH VIIKBIII 3aTTap TOJBIK OeJiHTeHre JediH KbI3abipaanl. COChIH KbI3bUT MIOKKA JEHiH
OipTiHAEN TeMIlepaTypaHbl KoTepei. bipaeHn TemneparypaHblH )KOFapbUIaybl KYJIiH OaTKybl
MEH OHBIH THUTENlb KaOBIpFalapbhiHa >KaOBICHIT KaldyblHa okeienmi. HoTmxkeciHme KemipiiH
KYJMEH KanTajfaH OeJiKTepiHe aya JKETIECYIHCH TOJBIK >KaHBIN KETyiH Texeiml. OciMmik
MIMKi3aTTapbIHa KYJ1 aHBIKTAy/Ja IBIFBIH OOJIMAayhl YIIiH, KaKMarel Oap THrellb KOJAaHFaH
pIHFalIbl. KakmarelH JKayblll Kary Ke3iHJIe OpraHUKajblK KOCBUIBICTAp KapTbUIall YKaHBIII,
HIaieIp 3arrap, Kemip, razgap Oemineni. JKoraprel TemrmepaTypaaa TUTEIbICH 3aTTapblH
yirysl Oaiikanmaapl. Opi Kapail mpoliecc Kypy YIIiH KakMarblH ally KepeK, OJ OpraHUKaJIbIK
3aTTap/IbIH TOTHIFYBl HEMECE KOMIp KaJIBIFBIHBIH TOJBIK KaHYbI YIITIH KaXeT.

Erep xemip OemikTepiHIH TOJBIK JKaHYbl KHUBIHABIK TYIbIpca, OHAA KYJJICHY
KBUTAAMIANBI, KAIABIKTB CAJIKBIHIATHIN, CyFa HEMece KaHBIKKAaH aMMOHUN HUTPATHI
epiTiHmicine Oatwipaabl. byn kemip OeJeKTepiHiH TOTBIFYBIH TE3AETEl, KAJIIBIKTHI CY
MOHIIIACHIH/IA TOJIBIK OyJIaHIBIpFaHHAH KEHiH KYHAIpil TYpaKThl cajMaKKa JKETKi3edl, COChIH
1 carar immHzge omneparusHbl KalTanaiael (2 emmiey apachlHIarbl adibipMamibuibik 0,005 T
acIiaraHiia).

Ty3 KbluKblvtnoa epimeiimin Kya0i GHblKmay.

Byn ceiHaK KypaMmblHIA CHJIMKATTap >KOHE MEXaHMKAJBIK Kocmajapbl Oap eciMIiK
IMKi3aTTapbiHa Kyprizinemi. Ty3 KBIIKbUIBIHAA €pPIMEHTIH KOCTAIApbl aHBIKTAY apKbLIbI
npenapaTka CaHAbIK YKOHE camaiblKk MiHezzeme Oepineni. ChIHAKTBI OpbIHAAY YIIiH, MKaJIbl
KYJ1 aHBIKTay/la aJIbIHFaH KaJABIKTBl Koymanaabl. by skarmaiiga npemapar caaMmarbiH 1-5 T
JEeHiH JKoFapbUIaTaabl. TUrenpaeri KaIablKKa 2-3 MJI CYHBITBUTFAH TY3 KBIIIKBUIBIH KYHWBIIL,
OCTiH 3aT MIBIHBICEIMEH JXKaybiN, 10 MUHYT KailHaFaH Cy MOHIIIACBHIH/A KbI3AbIpabl. TyHOAHBI
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KYJICI3 (UIBTPMEH CY3ill, OHBI KENTipill, >Xarblll, KYHAIpil, CaJKbIHIaraHHaH KEHiH CcoJ
TUTENbIE OJIIIEH/I.
Cynvhammul Kynoi anvikmay

OpranukanblK IpernapaTTapibl Kary jKOHE Kyiaipy mnporeci Ke3iHAe OpTYypiil COHFbBI

eniMaep Tysuneni. CynphaTThIK KYJIAI OpraHUKAJBIK MpernaparTapiblH Ta3ajiblFblH Oaraay
yIIiH aHbIKTaiael. JKary jKoHE KYHIIpy >karmaiiel Oipjedl OoJFaHBIMEH, KaJJABIKTHIH
XUMUSIIBIK ~ KYPBUIBICBIHA ~ OalJIaHBICTBI  QPTYPJi 3aTTap TY3UIyli MYMKiH. Mbicaisl,
OpraHUKaJBIK KBIIIKBUI TY3/1apbl KapOOHATTap HEMECe OKCHATEpre aifHanasl. ['anorenuarep,
OHBIH IHIiHJE XJOpuATep OemmiekTeHin yirysl MyMKiH. KeiOip mertamn okcuuarepi Kemip
ocepiHeH 0O0C 2JIEMEHTKE JeHiH TOTHIKChI3AaHaabl. OChl MPOIECTEPIl TYPAKTAHIBIPY YIIiH
M® X KOHIEHTpPJi KYKIPT KBIIIKBUIBI KATHICBIHAA KYJAI aHBIKTayJbl YCbhIHAABL OChI
JKaFIalIbl OPTYPIIl KBIIIKBUI TY31aphl CyJb(haTTapFa aybicaibl, OJIap a3 YIIKBIIITHIFbl XKOHE
BICTBIKKA TO3IMALUIIriMeH epekineneHnei. COHIBIKTaH KaKChl HOTIIKEEp albiHaAbl. Ty3uireH
CyIb(aTThl KYJ ayblp METAJUT KOCHAIapblH aHBIKTAy/la KOJTAHbUIA bl KbI3IBIPHII, YIIKBIII
3aTTapiaH Ta3apThil, cynb(arThl Kya anansl, 0,5 — 1 MJI KOHIEHTPII KYKIPT KBIIIKBLUIBIHA
OaThIpBUIFAH IIPENapaTThl TYPAKThl calMakka aeiid kyiaipeni. Erep M® X cynbdartsl Ky
MeJiepi eTe a3 6osnca, ouaa oHbIH Maccackl 0,0005 r a3 6onMaybIH Tajam eTei.

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

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

9.

10.

11.

12.

13.

14.

2015.-592 6.

AppicranoBa T.O. dapManeBTUKANBIK XUMHS: OKYJBIK.T.2-AnMatel, KIIC: «OBepoy,
2015.-6026.

ApsictanoBa T.A. JKanmel ¢dapManeBTUKAIBIK XUMUS: OKY Kypalbl.-AJMaThl: DBEpO.-
2013.-286 6.

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

Kazaxcran PecnyOnukacbiHbiH MeMiekeTTik (apmakonesichl.-AnMatel: «KiGek Kombh»
Oacna yiii.-2008.-1 T.-592 6.

Kazaxcran PecnyOnukacbiHbiH MeMiekeTTik (apmakonesichl.-AnMatsl: «KiOek Kombn»
6acna yiii.-2009.-2 T.-804 6.

Kazakcran PecnyOnukacbiHbiH MemiekeTTik (apmakonesichl.-AnMatel: «KiOek Komb»
Oacrma yiii.-2014.-3 T.-709 6.

KpacuoB E.A. ®apmanusiablk XUMHS CypakTap MEH jkKayanrtap TYpIHAE : OKy Kypajbl
/®DapmarieBTHYECKAs XUMUS B BOIIPOCaX M OTBeTax: yueOHoe mocobue / - M. : TDOTAP -
Menma, 2016. - 704 c.

Opnabaea C.K., KapakymoBa A.ILl. I'munuppu3nuH KBIIKBUTBI TYHIBUIAPBIHBIH JTOPLIIK
npenapaTTapblHbIH OlpbIHFailIaHFaH caracklH OAaKbUIay 9JIiICTEMENIepiH jKacay: FhUIBIMH-
omictemenik Hyckay.-llIeimkent, 2013.-92 6.
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OpbIC TiJIiHIE
14. Apsicranosa T.A. OOmas hapmarneBTHUECKast XUMUS: yaeOHOe TocoOue. - AIMaThI:
OBepo.-2013.-238 c.

15. ApricranoBa T.A. dapmaneBtuueckas xumusd, Tom | - Anmatsl, uza. «9Bepoy, 2015.-
572 c.

16. ApsicranoBa T.A. ®apmaneBruueckas xumus, ToMm |- Anmatsl, uzg. «9sepoy, 2015.-
640 c.

17. TocynapctBennas ¢apmaxones Pecny6muku Kazaxcran.-Anmarel: M3natensckuil jom
«Kubexk xompi».-2008.-Tom 1.- 592 c.

18. T'ocynapcrBennas (apmakones: PecyOonuku Kazaxcran.- Anmatel: M3maTenbekuii qom
«Kubexk xomnpi».-2009.-Tom 2.- 804 c.

19. T'ocynapcrBennas (apmakones PecmyOonuku Kazaxcran.-AnMater: M3maTenbekuii 1om
«Kubexk xompi».-2014.-Tom 3.-729 c.

20. KoHTponb KadecTBa U CTaHAAPTU3AIUS JICKAPCTBEHHBIX CPEJICTB: METOINIECKOE MTOCOOUE
/ mox pen. Pamenckoii I'. B., Opnabaepoii C. K.; M:IMI'MYV; - llleimkent: FOKI'®A,
2015. - 285 c.

21. OpnabaeBa C.K. AHamu3 JeKapCTBEHHBIX IPENapaToB, MPOU3BOIAHBIX apOMATHUECKUX
coenuHeHM: yueOHoe mocobue.-2012.-250 c.

22. Pamenckas [.B. ®apmaneBtuueckas xumus: ydeOHuk.-M.: BMMHOM. JlaGopaTopus
3HaHui, 2015.-467 c.

23. PykoBOACTBO K 1a00paTOPHBIM 3aHATHSIM 110 (hapMaleBTHUECKOW XUMHH IO/ peIaKIneH
I".B. Pamenckoii.-M.: [Tunot.-2016.-352 c.

24. Xaimmymmua @. A. MHbpakpacHas CHEKTPOCKONUS B (apMalieBTUYECKOM aHaIU3e:
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/BI fachbLIbIMAAP:

11. ApszamacnieB A. I1. ®apmanieBTudeckass XuMus [ DJIEKTPOHHBIN pecypc]: yueo. mocodue /
A. T1. Ap3amaciieB. - DIeKTpoH. TeKCTOBbIC naH. ( 86,7 MO). - M.: U3x. rpymnma
"TO0TAP-Meaua", 2011. - 640 c. s1. ont. qguck (CD-ROM).

12. KoHTponb KauecTBa U CTaHAAPTU3ALUS JTEKAPCTBEHHBIX CPENICTB [ DIEKTPOHHBIN pecypc]:
MeToudeckoe ocooue / moya pea. Pamenckoit I'. B., Opmabaesoii C. K.; M: IMI'MY; -
[eMkenT: FOKI'DA.-DnekTpoH. TekcToBbie aaH. (4.91M0). 2015. — 285 c.

13. OpnabaeBa C.K. AHanu3 nekapcTBEHHBIX MpPENapaToB, MPOM3BOIHBIX apPOMATHYECKHX
coequaenut 2012. - 300 c.

14. OppmabaeBa C.K., Kapakynoa A.Ill. dapmaneBTUKAIBIK XUMHSL. ApomaTtThl
KochutbicTap. [DnekTpouasl pecype]: Okymnbik. / C. K. Opnabaera; A.Ill. Kapakyrosa,
KP nencaynpik cakray MuHUCTpAiri. OKM®A. - DnekTpoHIb MOTIHAI MOTIMET
(12.5M0). - llIeivkenT: OKM®A,,- IlIsmvkenT.-2016 x.-296 6.

15. ®apmaneBTuueckas XuMus [ DIEKTPOHHBIN pecypc]: yueOnuk / mox pen. T. B.
[TneTHeBoi. - DnekTpoH. TekcToBbie AaH. ( 50,6MO0). - 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 s71exkTpoHabI pecyperap

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

PecnyOnukaHcKas MeXBY30BCKas dJIeKTpoHHast ounbarnoreka (PMDB) — http://rmebrk.kz/

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

DnexkTponHas oubnmoreka «dmurpady - http://www.elib.kz/

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

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

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

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

7. ApwicranoBa T.A., ApeictanoB JK.M. HHOBallMOHHBIE TEXHOJIOTHUHU B (hapMaIieBTUUECKOM
oOpa3oBaHuu: 0oOydeHHWE W KOHTPOJIb. YueOHO-MeTomudeckoe mocodue. — IIIbIMKeHT.-
2012.- 175c.

8. Kpacnos E. A. ®@apmarneBTudeckass XUMHsS B BOIPOCAX M OTBEeTax: ydeOHoe mocobue / -
M.: "JIutreppa", 2016. - 352 c.

9. Opnabaera C.K., Haguposa C.H. YHUQUIUpOBaHHBIE METOIUKH XPOMATOTPAYUICEKOTO
aHaJlM3a JIeKapCTBEHHBIX ()OPM METPOHM[IA30J1a: HAYYHO-METOJAUYECKHNE PEKOMEHAIINH. -
[IsivMkenT: «Onem». 2015. — 84 c.

10. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. -
New York: Oxford University Press, 2014. - 96 p. +a1. 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 6aiitanbichb)

1. Mennuipairi MeH TYCTLIITI - JOPUTIK IpenapaTTap Ta3adbIFbIHBIH KPUTEPHI;

2. Jlopimik 3aTTapJblH cCamnaliblK OHE CAaHIBIK KypamblHA OCEp €TETiH KOCHatapiblH
TaOUFaThl MEH CHITIATHI )KOHE (hapMaKOJIOTHSIIBIK OCJICEHIUTITIHIH ©3repy MYMKIHJIIT;

3. CerHakTapabl OipbIHFaiiIay, KOCManap bl aHBIKTAYIBIH KAJIIBI dKOHE JJIICTEDI;

4. «EpiTiHgiHiH  MeJIipiirt MeH TYCTUIr», «KOHIEHTPJI KYKIPT  KBIIIKBLUIBI
epITIHAICIHAETI epITIHAlI Tycl» KepceTKimTepi OOHBIHIIA Kocmajlap KypaMbIH 3epPTTEyre
JKaJIITBI CHITATTaMa;

5. KP M® tanaOsl GolibIHIIIa KaHJal CYHBIKTBIKTAP MOJIAIP KQHE TYCCi3 JIen caHanabl?
6. IlpemapaT epiTiHAICIHIH KBIIKBUIABIFEI MEH CUITUIITT - €31 €KeHIIr MEH camachlHa
MiHE3IEME;

7. pH oprachkHBIH €3repyi Ke3iHIer! KBIIIKbUI-HETI3/11K HHANKATOPJIap TYCIHIH €3repyiH
Kajiail Tycinaipeciz? Mpican KenTipiHi3.

8. EpiTiHaiHIH KBIIIKBULABIFEI MEH CUITLIITIH aHBIKTAY dJ1icTepi. MbIcal.
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9. Ilpemapar epitinaicinig pH MoHIH aHBIKTay 9micTepi;

10. [IpenaparrapaplH ~ KbIIKBUIABIFEI  MeH  curtiniriig  KP M®  tanaGeiMeH
CaJIBICTBIPFaHIa KOFaphl 00y cebenrepi;

11. ®usukanblK KOHCTAHTa MOHI - KBIIIKBULABUIBIFBL, cuiTimiri, pH —  mopumik
npernapaTTapAblH CATBICTHIPMAITBI Ta3aIbIK KOPCETKIIIT;

12.10% w™arHuii cynabdaTel cynbl epiTiHmgici Tycci3 Oomysl kepek. KP MO
OachUTBIMIApBIHIAFEI TYCCI3ITIH aHBIKTAY SAICTEPiHIH ailbIpMaIIbUIBIKTAPHI.

13. Jlopinik nmpenapaTTapIarbl YIIKBIII 3aTTap MEH CYbl HE YIIIiH aHBIKTAHIbI?

14. KP M®I GoiibIHIIIA BUTFAIBLIIBIKTE QaHBIKTAY 9JIICIHIH apPTHIKITBIIBIFBI MEH KEMIITLTIT;
15. ®umep peakTHBIHIH KypaMbl jkoHe @Dumiep OIICIMEH BUIFAIIABIIBIKTE AHBIKTAY
HET131He J)KaTaThIH XUMHISUIBIK PEaKIHsIIap;

16.Cy kypambiH @wuiiep peakTUBIMEH THTPJCY apKbUIbl aHBIKTAy oici. bakpliay
TOXKIpUOECIHIH MOHI;

17.KP M® OGolipiHIIa JopUTiK HpemapaTTapaarbl Kyl aHplkTay. ChlHAKKa KOWBLIATHIH
Tajanrap;

18. KP M® 0GoiibiHIIIa XJIOPCYTEK KBIIIKbUIIA €PIMEHTIH KYJIA1 aHBIKTAY SIiCI;

19. KP M GoiibIHIIa Topiik npenapaTTapaarsl Cylab(aTThIK KYJ/Ii aHBIKTAY 9JIiCl;

JAOIPIC Ne 3
1. TaxpipbiObl: JKui Ke3leceTiH KoCHaIapAblH (XJIOpUATEp, Ccynbdarrap k.0.)
(dapMaKomNesIbIK ~ ChIHAYJIAPHI. Camanelk KepceTkimTep OoiibiHma JI3  Kammbl

(dhapMaKoIesITbIK 9ICTEPi: TEKTEC Kocmaap.

2. Makcartpl: CTyAeHTTepre IOpUTIK 3aTTap camachlH 3epTTEUTIH JKalIbl JiCTep MEH
TOCUIZEPAl  KOJJIaHa  OTBIPBIN, HOPMATHBTI  KY)KaTrTap, JOpUIIK 3aTrTap camachlH
periJaMeHTTeWTiH ~ MeMJIeKeTTIK  NPUHLOMOTEp MEH  epexenep  TanabbiHa — cail
(apMareBTHKAJIBIK TAJIAy JKacayIbl YUPETy

3. lapic Te3ucrepi

Kocnap:
8. Kipicme
9. Xui ke3aeceTiH KocnajgapIbIH (XJI0pUATED, CyabdaTTap x.0.) papMakones bk
CBhIHAYJIapHI.
10. CanansIk kepceTkimTep OolibiHma J13 skaamsl (hapMaKomesuIbIK 91iCTepi: TEKTEC
Kocranap

Kocnanapowt anvikmay

Jlopimik 3arTap KypambIHAarbl KOCIA HMOHIAPHI OJIAPJBIH TOJIBIK €MEC Ta3ajbIK
KOPCETKIIIIi OOJIBIN TaOBLTA B,

Jlactany ke3zaepiHe OalIaHBICTBI KOCHajap KaIMbl TEXHOJOTHUSIIBIK, ©31HIIK
(ciennUKaIbIK) J)KOHE Ke3/IeHCOK Kocmanap OOJbI OeiHe/ .

Xanmel TEXHOJOTHSUIBIK Kocmajap OapiblK mpenaparrapra ToH. OnapIbsiH TyCy
Ke37epl ammaparypanap, COHbIMEH Oipre aimy MpoIeciHJe KOJJAaHBLIATHIH PEaKTHBTEP MEH
epitkimrep Oonbin Tadeaabl. (HCI, H2SO4, ammuak epiTiHici, KaabIUil HOHBI).
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KP M® OGacpbuibimbiHna «KocmamapiaslH — mIEKTI  MeJIIEpiHE  ChIHAYJIap»
GipbIRFaiinanFal crathackl oepinren. (Cl, SO%, Fe™3, Zn*2, NH';, As*, Pb*2, Ca*?). Ochl
KOCIaJiap Kajbl TEXHOJIOTUAIIBIK el artanaisl xkoHe KP M® ycbinran.

O3iHIK KOCTAIap/IbIH KAl TEXHOJOTHSUIBIK KOCTAJIapaH albIpMAIIbLIBIFBI, 0JIap
COJI aTajFaH JQPUTIK 3aTKA FaHA TOH JKOHE XMMUSUIBIK KYPBUIBICH JKaFbIHAH 9CEp €Tyl 3aT
KYPBUTBICBIHA JKaKbIH. OapablH TYCy K31 CHHTE3/iH 0acTamnKpl, JKapThUIal >KOHE BIIbIpay
eHIMJIEpI.

Kesnmeiicok  kocmamap  KUBUIBICKAH  JlacTaHy  apKbUIbl, Opamjay,  Cy3rill
MaTepHaliap/aH JKOHE TackIManjay, cakray kesiHnae Tysiieni. Ocbl Kocmanap KypaMbIHBIH
Ke0erol GapMaKoIOTHSIIBIK 9CEPIH TOMEHICTII, dCep €TYIII 3aT MOJIIIEPIHIH a3af0bIHA JKEIN
COKTBIPAbI JKoHE (PapMaKOJIOTHSIIBIK SCEPIH ©3repTyl MYMKIH.

dapmakonorusuIbIK 3P G eKTiciHe ocep eTyl OOMBIHIIA JKIKTETyi:

1. Ocep kepcerneiTin Kocmanap (belrapan Kocnanap);
2. Ocep kepceTeTiH Kocnanap (yJibl);
3. AHTOroHHCT-KOcCHaiap.

Belitapan Kkocmanmapra XJOpHITEp MEH cyibdarTapapl JKaTKbI3yFa Ooajabl, ail
AQHTOTOHHCTEP KaJIbLUI koHEe MarHuii 0oiysl MyMmKiH. I[lapameramongarsl N-aMHUHO(EHOI;
HATPU N-aMHUHOCATUIMIATBIHAA O-aMUHOCAIMIMI  KBIIIKBIIBl KOCHACHI  yJIbI  OOJIBII
CaHaJa/bl.

Kocmanapapsl HopManay mieriHe OailyIaHbICThI JKIOEPIJICTIH JKOHE KIOEPUIMEHTIH el
€Ki Tomka Oesesi.

Kenteren e3iHIIK KOocHalapAblH KypaMIbIK IIeri Oenriymi Oip jkaFmaiia ChIHAKTBIH
KayaObl peTiHlle Kapajalbl, SFHU aTallFaH KeHOip Kocmamap CTaHAapT TalanTapblHA cai
KeJIMETeH HeMece TaOuFu Kocrnanap Oenrici3 OoiFaH jkariaiiapia STajloH JaiblHAay MYMKIH
emec. by KHUBIHABIKTapAbl TYCTUIIK, JAWIBIK OSTAJOHAAPBIH JKOHE JIOPUIIK 3aTTapIIbiH
Ta3aJIbIFBIH AHBIKTAWTBIH XPOMATOTPAPUAIBIK 9MICTEpAl KOJAaHa OTBHIPHII HIenTyre Ooaabl.
Keiibip >xarmaiiiapia >kajimbl TEXHOJOTHUSIIBIK KOCTadapIblH OOJYBIH COWKeC carajiblK
peakuusapasl 0epMeyi apkpUTbl 0akpiiay xkacayasl KP M® yceHanel. by kocmanapisiH
KypaM IIeTiHIH €H a3 MOHIHe OakbuIay >Kacayibl jKOHE TaJayJbl KbICKApTyFa MYMKIHJIK
Oepeni. opinik 3aTTapaarsl )KiOepiIMEHTIH KocTagapAblH O0JIMaybIH COWKEC peaKTUBTEPMEH
Tepic peakius Oepy apKbUIbl aHbBIKTaiabl. CalbICTBIpy OVJ JkaFgaiiia epiTiHAiHIH Oip
Oesirine atajraH KOCIAHBI allaThIH PEaKTHBTEH 0acKa OapibIK peakTHBTEPi KOCY apKbLIbI
Kypriziteni. PeaknusHbIH OH HOTHXKECI Kocma Oap eKeHIIrT MeH JOpUTIK 3aTThiH
carachI3bIFbIH KOPCETE 1.

XKexke cTarbsiapbiHIa KOPCETUITCH TOPITIK 3aTTHIH MOJIIIEPIHEe COWKeC Kocma Kypambl
% ycwiabanel. HK  OoWbIHINIA CBIHAKTBI JKYPri3yre KaXKeTTi epiTiHAiIHI JailbiHAayaa
KOJIIAHBIIFAH JOPUTIK 3aTTHIH OJIIIEeMiH e3repTyre OonmMaiiapl, cebedi Kocma Kypambl JOpiTiK
3aTThIH Oenriii 6ip Memnmepine (Macca, KeJeM) YChIHBLI/IbI.

Xorapblma KepceTUIreH 8§ Kallbl TEXHOJOTHSUIBIK Kocmajap IOpuliK 3aTTapla »Kul
Ke3Jiece 1l )KOHE OJIap/bl TOMEHJIET] ©31H1K, Ce31MTal peakiusiap KOMETiMEeH alllajbl:

Xnopuomep
Xnop*uFTep KOCTIAChIH aHBIKTAY YIIIiH KBIIIKBUIABI OpTaia KYMIiC HUTPATIMEH PEaKIIUs
KYprizisesi.
Cl" + Ag® — AgCl|
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A30T KbIIIKBUIBIHIA €pIMEUTIH JlaiijlaHy HeMece OmajecUeHUus (Kocla MeJIepiHe
OaliIaHbICTBI) XJIOPUATEPHIH Oap eKeHAiriH ponenaelal. Peakuusnel >Kyprizy Kkesinue
3epTTEJCTIH PEaKrs OPTAChIH ecenke any Kepek.CuiTii oprajga KyMic HUTPAThl Kapa TYCTi
KYMIC OKCHJIH TY3iIl, peaklusi HOTHXXECiHe Kepl 9CepiH THri3eni (MacKupiiey), COHABIKTaH
JOpUTIK 3aT KYMIC HHMTPaTBIMEH pEakLUsFa TYCETiHAeH jkarfail »kacay KaxeT. MbIcaubl,
HATpUil THOCYNb(GATHl, HATPUNA HUTPUTI a30T KHIIIKBUIBI 9CEPIHEH AJbIH-aNIa BIABIPANIbI, al
OapOuTypaTTapablH TY34aphl, CyabGaHmwIaMUITEep ajIblH- ajla epiMEeNHTIH KBIIKBIIIBl TYpre
aybICTBIPA/Ibl, COCHIH TYHOAHBI OOJiNl aubll CYy3iHIIAEe XJIOPHA KOCIACBIH aHBIKTAMIbL.
XnopunrepaeH ©Oacka OCBl peaknus KeMeriMeH Hoauja, OpoMHI HOHIApBIH  KYMiC
HUTPATBHIMEH a30T KBIIIKBUIBIH/IA €PIMEHTIH TYHOA TY31JTy apKbLIbl aHBIKTAMIBI.

Cynvgpammap
Cynbdarrap XJIOPCYTEeK KBIIIKBUIABI OpTaaa Oapuil XJIOPHIIMEH PEaKIUICHl apKbLIbI
aHBIKTaUIbI:

SO? +Ba'? — BaSO0a4]
3eprreneTiH epiTiHAiae cyiabdarrap Kocnackl 6ap 6osca, JainaHy maiaa 00asl.

AMMOHUL MY3bl HCIHE AMMUAK

AMMHaK >KoHe aMMOHHUH Ty3mapbl KocmacklH Hecciep peakTHBIMEH aHBIKTAMIbI.
Peakuus ce3iMTanIbIFbl ©T€ >KOFaphl OOJFAaHIBIKTaH, OChl KOCTAHBIH 13/IEpiH aHBIKTayFa
my™KiHIik 6epeni. Heccnep peaktusi (K2HQJs -1 KOH epirtingici) aMmuak skoHe aMMOHHINA
TY3JIapbIMEH capbl TYC HEMece cyp TyHOa Oepei.

- Hg
NH*s + 2[Hgla]?* + 20H — NH2 T | + 5T [+ 2H,0
| - Hg /

Erep nmopimik 3aT KypambIHIa CUITLI JKep KoHE aybIp MeTainjaap 0oJica, OHIA OJapIbl
HATpUIl THUAPOKCHII Hemece KapOoHaThIMEH TyHOara Tycipim, cys3im, cCy3iHAine amMMHaKk
KOCITACHIH aHBIKTAMIbI.

Kanvyuti myzoapwi
Kanpuuii Ty3aapsl KOCIaCbIH aMMOHHI OKCAJIATBIMEH JIAMIIAHYbI aPKbLIbI aHBIKTANIbI:

Ca*? + C2042 — CaC204)

Peakuust opTachl KbIIIKBUT HEMecCe CLATUII OOJaThIH ASPUIIK 3aTTap KypaMbIHAAFbl
KambIUil Ty3Japbl KOCTIACHIH aMMHAaK HeMece CipKe KBIMIKBLIBI epiTiHIICIMEeH OeirapamnTay
apKbUTBl aHBIKTAWIbl. PeakmusHbl JKYpri3y YIIiH KaxeTTi ontumanbasl pH moni 6,0 — 6,5
Oouybl kepek. Peakumsuibik Kocniara Oygepri epitinai kocaasl (NHaCl, NH4OH).
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Temip my3oapul

Temip (II) sxome (III) Ty3mapsl KOCMAChIH aMMHAKTBI OpTaja CyJb(OCATUIIHIT
KBILIKBUIBIMEH KOHBIP-KBI3bUI HEMece capbl TYCTI (Kocma MelepiHe OaiylaHbICTBI) KEUICH
TY3Yyl apKbUIbI aHBIKTAMTBI.

OH

|
COOH

SOsH
Mbuipviiu myzoapwi
Mbeipbin Ty3napel KocriacklH  Ka[Fe(CN)s] — MeH naiinanybl apKbLIbl aHBIKTAHIbL.
Peakuusiabin xypyine Fe(Ill) Ty3mapsl Kocnackl kezuepri eteni, ce0edi peakTHBIIEH KOK TyHOa
(6epnun  nasypel) Fes[Fe(CN)s]s Oepemi. Temip Ty3mapsl ocepiH KOO YINiH, aMMHaK
epiTIHAICIMEH acep eTill, TeMip TY3AapblH TUAPOKCH] TYpiHIAEe TyHOara TyCipim, OHBI Cy3ei.
MBEIpBILI TY30aphl EPITIHIIAE KalbI, aMMuakieH epirim kemen Tyzeni [Zn(NH3s)a](OH)2.

Ayvlp memann mysoapul
AybIp MeTauI TY3/1apbl KOCTIACHI CipKe KBIIKBUIABI OpTaga HATPHUid CyIb(QUIIMEH CYyp
TYCTIi epiTiHai 6epei.
Pb*2 +S2 — PbS|

Mbruvsxkka coinax
KP M® 6acbuIbIMbI MBIIIIBSIK KOCITACHIH aHBIKTAY1a €Ki 9J[iC YChIHAIBI:
3anrep — biiek omiciMeH TopiiiK 3aT KypaMbIHAAFbI XKiOepiIeTiH MBIIIBIK KOCIIACHI, all
byro — Tuie oficiMeH MBIIITBSK KOCTIACBIHBIH Oap HEMece JKOK eKEH/IIT1 aHBIKTaIa Ibl.
Opic 1. MpIIIbsSKk KOCHMACKIH MBIIIBSIK AHTUAPHUJIIHE JCHIH TOTBHIKCHI3IAHIBIPHIT, CHIHAT
JUXJIOPUIIMEH MBIIIBSIK MOJIIIEpiHe OalIaHbICThl KBI3BUI-CApbl TYCTEH capbl TYCKe JEHiH
@3repeTiH OHIM OepyiHe HeTi3nenreH. MBIIbSIK KOCIIAChIH XJIOPCYTEK KBIIIKBUTHI MEH MBIPBIIIT
TO3aHbI KATBICHIH/IA TOTBIKCHI3IAP IbIPAIbI.
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 — As2Hgs + 3HCI

AHbIKTay apHaiibl npubopna xyprizineni. IIpubop TyO1 AeHrenek, ay3bl HIBIHBI
TasKIIackl Oap THIFBIHMEH OEKITUIreH Koj0aJaH Typajabl >KOHE Teciri apKbUIbl CyJeMara
OaTBIpBUIFaH KaFra3 calibiHaAbl. Peakiiys mpolecinae TY3UIreH YIIKBII OHIMIEP CyJieMa KoHE
QIIBIH ajla KOPFAchlH alleTaTbiHa OAaThIPBUIBIN, ILIBIHBI TasKIIaFra CaJbIHFAH MaKTaMeH
ocepiieceni. bip Mesringe MBIIBIAKTBIH 3TATOHABIK EPITIHAICIHE 1€ CBhIHAK KYprizuiel.
3epTTeneTiH ASPUIIK 3aT KypaMbIHIAFbl MBIIIBSIK KOCTIAChl KYPaMBIHBIH OOy IIETiH €Ki ChIHAK
Ke3iHJe Kara3 OeTiHje maiga OoJiFaH TYCTEPl CANBICTHIPY apKbUIbl aHBIKTAWAbl. by ke3ne
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KOJIJAHBUIFAH PEAaKTHBTEP KYpaMblHAa MBIIBIK O00dybl MyMKiH. ChIHam AUXJIOpUAIHE
OaTBIPBUIBIN, Capbl HEMECEe KbI3bUI-Capbl TYCKe OOsuTFaH Kara3abl (MBIIIBIK KOCIACHI
MeJIIepiHe 0alIaHbICThI) KaJIMi MOJHII epiTiHAiciHe OaThipca, Cyp- KOHBIP TyCKe OOsiajibl,
KYpaMbIH/Ia HUTPUTTEP, HUTpATTap Oap MOpLIIK 3aTTap, COHBIMEH Oipre ToXipuOe Ke3iHie
OeITiHIN IIBIFAaTHIH TaJIOTEHEP, KYKIPTCYTEK, KYKIpTTI aHruapua, dochuHaepai auasH ajga
KOHII. KYKIPT KBIIIKBIIBI MEH TIEPTUIPOIIb KAThIChIH/Ia KAWHATY apKbLIbI OHACH 1, ce0ebl Oy
3arTap CyJeMaMeH dcepiiecim, ChIHAK KYpYyiHe Keaepri eTe/i.

onic 2. MpIbsIK KOCBUIBICBIH (POCGHOpPIBI  KBIIKBUIMEH KBI3IBIPY apKbUIbl METaJIIbI
MBIIIBSIKKA JI€HIH TOTBIKCHI3IAHABIPYFa HeTi3aenreH. Ty3uireH MeTanasl MBIIIbSIK Cyp TyHOa
Hemece cyp Tyc Oepexi. Erep peakiusuiblK Kocmara CalKblHAATKaHHAH KEWiH 3(Up KOCHI,
apajacTelpca, OHJIa CYHBIKTHIK II€KapachlHAa CYp IUICHKA TYpiHIe >kuHanansl. Docdopiisl
KBIIITKBUT TY3 KBIIIKBLIABI OpTaia HaTpuil runodochutineH Ty3ineni.

NaH2PO2 + HCI — H3PO:2 + NaCl
As203 + 3 H3PO2— 2As| + 3H3PO3
As203 +5 H3PO2 — 2As| + 5H3POs

KypambiHaa BUCMYT, CBIHAI, KyMic, CyabQUTTEp, Ccyibdarrap Oap MOpUTIK 3aTTaplarbl
MBIIIBSIK KOCTIACHIH aHBIKTay1a KOJIJAHBUIATBIH IIC.

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

5. 9neduerrep

Ka3ak Tijginge

Herisri:

15.

16.

17.

18.

19.

20.

21.

ApspicranoBa T.O. dapManeBTUKANBIK XUMHS: OKYJBIK.T.1-AnMatel, XKIIC: «OBepoy,
2015.-592 6.

AppicranoBa T.O. dapManeBTUKANBIK XUMHS: OKYJBIK.T.2-AnMatel, KIIC: «OBepoy,
2015.-6026.

ApsictanoBa T.A. JKanmel ¢apManeBTUKAIBIK XUMUS: OKY Kypalsbl.-AJMaTel: DBEpO.-
2013.-286 6.

TypcybekoBa b. U. belioprannkaiblk JopiTiK 3aTTapabl TAIIAy: OKY Kypajbl / - ATMaThl:
OBepo, 2016. - 120 6.
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6.bakbL1ay cypakrapsl (Feedback kepi 0aiitanbichb)

1.ITpemapaTThlH Ta3ajdbIFbIl MEH KOCHANAPABIH OONy WIETiHE CHIHAK JKYPTi3ydiH >KaJIIbI

ecKepTIenepi;

2.OTe XHi Ke37eCeTiH Kocrnanapra OipbIHFaillanFad (papMakonesuTbIK Makajaiap.

3.«KocnanapabiH MIEKTI MOJIIIepiHe ChIHAYIAp» Kbl MAKaIachl MEH
KEeKe MaKaJalap/IbIH e3apa OaillaHbICHI.

4. )KibepineTiH Kocnajgapabl HOH TYPiHAE aHBIKTAYy MPUHITATITEPI.

5. XKibepinetin KocnanapbIH Taaay SIICTEPiH )Kacaydarbl Ce3IMTAIIBIK MIETiHIH
MOHI.

6. [IpenapaTTarsl Kocmanapabl HOH TYPiH/E alllyFa KOJIAAHBUIATHIH CTAaHAAPTTHI
epiTiHAIepre KOWbUIATHIH TaJlaITap.

7. 3epTTeneTiH epiTiHiire xkiOepijeTiH Kocna KypaMblHa €cenTey He YIIiH
Kyprizinesmi?

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

9. Jlopinik mpenapaTTapAarbl MBIIIBSIK KOCIIACHIH aHBIKTAY diCTepi.

10. KP M® «Kocnanap/IsiH MIEKTi MOJIIIEPiHe ChIHAYIIAPY KAITIBI

CTaThSICBIHAAFHI 9JTIC OOMBIHIIIA AlIATHIH AybIP METAJI HOHIAPBIH aTaHbI3.

11. Marawuii, amoMUHUHN )XKoHE OpraHUKaIBIK KockutbicTapaarsl Temip (I1), (I11)
KOCTIaChIH Kajiail aHbIKTaiabl? Peakius xaraaiiblH TYCIHAIpiHI3. Peakius TeHaeyin
’Ka3bIHBI3.

12. KP M® xeke cTaThsChIHJIA IpeMapaTka Kocna «0oiMaybl Kepek» Jien oepiice,
CBIHAKTHI Kajai xyprizecis?

27




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeauuuHa akaaemusicbl» AK AO «HOxHo-KasaxcTaHCKas MeOMUUHCKAST aKaaeMus»
dapmMareBTUKAIBIK KOHE TOKCUKOJOTHUSIIIBIK XUMUs Kadeapachl 044 -55/
«[opinik 3aTTapabl Tanaay xoHe 3epTTEeY/AiH Kbl dicTepi» MoHI OOWBIHILA 19pic 73 O6erriH 28 GeTi
KelleHi

13. [Ipenaparrarbl Kocna KypaMbIH (T) ecenTeHis, erep: a) 0,15 r npenapatrarst 15 M
CYMEH apallaCThIPbII, cy3eai. 10 MiT cy3iH/II XJIOPUATEP ChIHAFbIHA TOTEI Oepyi
kepek (npenaparrta 0,01% camayst kepek); 6) (1:20) 5 mu epitiaai 10 ma-re aeitin
cymeH cyibuitansl. Cynbdarrap ceiHarbiHa TeTen Oepyi kepek (0,04% acnaybl
Kepek); B) 0,5 r mpenapartel 10 Mit cyaa epitezi. ANbIHFAH €piTiHIII aybIp MeTangap
ceiHarbiHa ToTen Oepyi kepek (0,001% acnays! kepek). by ecenreynep He yiix
Kyprizineni?

JOPIC Ne 4

1. TakpipbiObl: [[opimik 3aTTapiblH CaHIBIK MOJIICPIH TUTPUMETPHUSIIBIK  OICTICH
AHBIKTAYBIH (hapMaKOTESUTBIK ChIHAYIAPBI. J{OpiTiK 3aTTapIbIH CaHBIK MOJIIIEPIH aCMAaIThIK
TaJay 9/iCTEPIMEH aHBIKTAYAbIH (DapMaKoIIesUTBIK ChIHAYIIAPHI

2. Makcartpl: CTyaeHTTepre IOpUTIK 3aTTap CamachlH 3€pTTEUTIH JKaIIbl JiCTep MEH
TOCUIZEPAl  KOJJIaHA  OTBIPBIN, HOPMATHBTI KyXKarrap, JOpUIIK 3aTTap  camachlH
perimaMeHTTeWTiH  MeMIIeKeTTiK  NpUHIUNTEp MEH  epexenep  TanaOblHa  caif
(apMaIeBTHKAJIBIK TAJIJAY JKacayIbl YUPETy

3. lopic Te3ucrepi
Kocnap:
11. Kipicme
12. [lopimnik 3aTTapAbIH CaH/IBIK MOJIICPIH TUTPUMETPHUSIIBIK OICTICH aHBIKTAY IbIH
(hapMaKOMEsUTBIK ChIHAYIAPHI.
13. [opimnik 3aTTapAbIH CaH]IBIK MOJIIIEPIH aCMAMNTHIK TAAAy 91iCTepiMEH aHBIKTaY IbIH
(apMaKoOTEesIBIK ChIHAYIAPHI

Jopitik 3aTTapAbIH CAHABIK MOJILIEPIH AHBIKTAY

Keke Hemece MOpUTIK TypJIepAeri JIOpUTIK 3aTTapbIH CaHJIBIK MOJIIEPiH aHbIKTayaa
TUTPUMETPHUSUTBIK HEMece CHEKTPO(QOTOMETPHSUIBIK OJicTep KoyimaHblIaabl. COHABIKTaH
OICTIH KaWTajlaHy JIOJIITT MEH JIYPBICTHIFBIHA aca >KOFapbl Ha3ap ayJapy KakeT. ATajraH
Tajamnrap (dhapMaKomesTbIK ~ CTaThsUIap/ia KApacTBIPbUIFaH OapiblK CBhIHAKTAP/IBIH
JKMBIHTBIFBIH KAMTaMacChI3 €Te/].

TurpuMeTpUsIBbIK SicTep 9p OMICTIH HEri3i OONbIN TaOBUIATBIH peakuusIap TYpiHe
OallJIaHBICTHI 5 TOIIKA OeiHeni: TyHOara TYCIpYy, KBIIIKBUI-HETI3 1K,
KOMIUIEKCOHOMETPHSIIBIK, TOTHIFY-TOTBIKCHI3/IAaHY KOHE HUTPUTOMETPHSL.

CaHJBIK MOJIIEPIH aHBIKTAy OIICTEPl AOPUTIK 3aTTapbl 3€PTTEY/IIH MaHBI3IbI CaThICHI,
SIFHU TPENapaTThIH TYPHIC JO3AJIaHYBl MEH CallachlH KAMTaMachl3 eTe/Ii.

JIopUTiK 3aTTapblH CaHIBIK MOJIICPIH Talljayaa KOJJAHBUIATBIH peaKIusiapFa MbIHA

TOMEHJIET1 TajanTap KOUbLIaIbl:

1. Te3 »oHe COHBIHA JIEHIH KYPYl KepeK.

2. bacramkpl 3aTTap peakIysFa CTEXHUOMETPUSIIBI KOHE >KaHaMa pPeaKIHsIapchl3 TYCYyl

KepeK.

3. Erep peakmus ke3iHge TyHOa Ty3iice, OHAA OHBIH epirimTiri TeMeH OO,

SKBUBAJICHT HYKTECI JIOJT aHBIKTATYhI KAXKET.

KbIKbLI — Heri3Aik TUTpJIEY
(beiitapanray aaici)
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Belitapantay omici Cynbl HeMece CyChbI3 OpTaJa KBIIIKBUIIBIK HEMece CUITUIIK KacueT
KOPCETETIH 3aTTapJiblH CAHJBIK MOJIIIepiH aHbIKTayFa HerizaenreH. Kermkpuimapabiy (HA)
CaHJBIK MeImiepiH aHplKTayra Kymrti Heri3s (OH) TuTpaHT peTiHAe KOJJaHBUICA, OJIIC
AIKAJIMMETPHS JICT aTajiajIbl:

HA + OH — A + H20
Herizzai (B) kywi keiukeiven (HY) turpiiece, oaic anuauMeTpus I aTaaabl:
B + H — BH*
Bbpencren xone JloypuIiH NPOTOJUTHKAIBIK TCOPHUSACHIHA COHKEC KBIIIKBIT —
HETI3MIK peaknusiap MPOTOHABI KBIIIKBUIAH CUITITE TackiMaijgay apKbUIbl JKy3ere
aChIPBLIAJIBI, SIFHU KBIIIKBLT JIOHOP, a1 CUITI IPOTOH aKIENITOPbI OOJIBIN TaObLIaIbl.

CyJbl opTaga TuTpJiey

Cynbl opraja TUTpIIEy Cylda EpUTIH, KBIIKBUIABIK KACHET KOPCETETIH 3aTTapibl
HATPUI TUAPOKCUAIMEH, all HET13/iK KAaCUET KOPCETETIH 3aTTap bl XJIOPCYTEK HEMECE KYKIPT
KBIIKBIIBIMEH TUTpIIeyre HerizaenreH. Cynbl opTaja TUTPJCY Ke3iHJe YKBHBAJICHT HYKTECl
pH cinTini HEMece KBIIKBUIIBI aliMarbIHIa XKaTybl KepeK. KbIKbUT KoHEe CUITUICPIiH CYJIbI
epITIHIIIEPiH TUTpIey e (hapMaKOIEsUTBIK TaIIay1a KUl KOJIIaHbUIAThIH HHIUKaTopaap: 1,2-
10,5 meTunke3reiIT (3,1-4,4); MeTwi Kpi3bL1 (4,8-6,0); dhenondraneun (8,2-10,0).

AnumumeTpus ofici OCHOpPraHUKANBIK KOHE OPTaHUKANbIK HATPUW TY3AapbIH
aHBIKTay/1a KOJIIaHbLIAIbL.

AnkanumeTpus 9J1ici GefopraHuKaBbIK KOHE OPraHUKAaJIBIK KBIIIKBLUIAAP, COHBIMEH Oipre

MOJICKYJIaChIH/Ia KapOOKCHJI TOOBI Oap Kyplendi TeTepOLUKIIi KOCBUIBICTAP/BIH CaHIBIK
MOJIIIEPiH aHBIKTay1a KOJIIaHbLIa IbI.

CycbI3 opTaja KbIIIKbLI-HETi3AIK TUTPJIEY

KP M® OachlmpIMBIHIIA KOIITETeH AQPUIIK 3aTTapiabl CyChI3 OpTaja THUTPJEY dJici
YCBHIHBLIFaH.

CycpI3 opTajga THpJey OMAICiHIH apTHIKIIBUIBIFBL, ON JJPUIIK 3aTTapbl CyNbl OpTaja
OeiitapanTay ojiciMeH aHBIKTAy MYMKiH OoilMaraH HeMece epirimTiri Hamap OoiFaH
JKaraaiaa jKOHE SKBHBAJICHT HYKTECIH/I€ MHIUKATOP TYCIHIH ©3repyl aHbIK O0JIMaraH HeMece
KeiOip Ty3aapasH OefiTapan KacueT KOpPCeTyi KaFJaibIH1a KOJIaHbLUIa Ibl.

benrini Oip cychI3 epiTKImTEp TaHAall OTBIPHIN, JUCCOIMAITMSA KOHCTaHTAChIHA
0aiiyaHbICCHI3 Ke3-KEeNTeH KBIIKBUIIAp MEH CUITITIEpAl TUTpIeyTe O0abl.

byn omicTiH TaFbl Oip epeKIIeNniri, OPraHuKaIbIK CUITIIEP MEH KBIIMKBLI TY3/IapbIH
MOJICKYJIaHBIH (PU3NOJIOTUSITBIK OeIceH 11 0Tl OOMBIHIIIA aHBIKTAM I

CinTilik KacueT KOpCeTeTIH NOPUTIK 3aTTapJblH CaHBIK MOJIIIEPiH aHbIKTayda KeH
TapajJraH JXOHE KON KOJJAHBUIATBIH CYCBI3 €pITKIIl My31bl (CyChI3) CipKe KBIIIKBUIBI, al
TUTPAHT PETIH/E XJIOPJbI KbIIIKbUT KOJAaHbUIA b, HHINKATOP — KPUCTAIIIBI KYJTIH.

KBIIKBIIABIK KAaCHET KOPCETETIH KOCBUIBICTAPABI THUTPICY TUMETHI(HOpMaMHUT
KATBICBIH/IA JKYPTI3UIe/l »KOHE oJICi3 KBIMIKBUIIBIH KBIMIKBUIABIK KACUETIH KYIIEHTEl.
Tutpant periage 0,1 M HaTpuii Hemece Kajauii METHIATHIHBIH OCH30J MEH METaHOJaFbl
epitingici Hemece 0,1 M HaTpuii THAPOKCUAIHIH METHJI CIIMPTI MEH OCH30JIaFbl epITIHICI
KOJIIaHBLIAbI; UHAUKATOP — TUMOJ KOr'i.

Cych13 opTrama THTpJEy TEOPHUSACHIHBIH HerizdiHe bpencrenm — JloypuaiH TpOTOHIBI
TEOPUSCHI )KATaJbl, OHJA OeTapanTay KbIIIKbUI MPOTOHBIHBIH HETi3re TachIMaJIaHy MpoLeci
TYPIHJE KapacThIPbLUIaIbl.
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Ke3 — kenren epiTkim e3iHIH KypaMblHIa €pireH 3aTThIH CHUIAThIHA OailIaHBICTHI
KBIIIIKBUT HEMECE CUITIHIH KBI3METIH aTKapybl MYMKiH. MpIcanbl, Cy aMMHaK KaThICBHIHIA
KBIIIKBIIIBIK KACHET KOPCETII, ©31HIH 3JEKTPOHBIH Oepir, cinrire aitHanaas (OH):

H20 + NHz «—— NHs"+ OH"
AJ cipke KBIIIKBUTBI KaTBICBIHAA CY CUITI PETiHAE KbIIIKbUIAAH IPOTOH KaObuIaar,

ToTBIFY-TOTBIKCHI3/IAHY dicTepi
OJICTIH KIKTEIIy HETi31HE TOTBIFY-TOTHIKCHI3[IaHy PpPEaKIUsIapblH KOJAaHY JKaTajlbl.
TOTBIFY —TOTBIKCHI3IaHY THUTpJCY OIiCi KBIIIKBUI OpTaga >Kyprizijgeni. TOTBIKTHIPFBINI
(TOTBIKCHI3IaHIBIPFBINI) SKBUBAJCHTIHIH MOJISIPIBI MACCAaChIHBIH MOHIH JIOPITIK 3aTTapiblH
MOJICKYJIAJIBIK CaJMaFbiH KaObUIIam ajfaH Hemece OCpreH JIEKTPOH CaHbIHA 06Ty apKbLIBI
ecenTenmi:
OM=M.c\n
dapManeBTUKAIBIK Tajljayla KeINTEreH TOTHIFY-TOTBIKCBHI3IaHy THUTpJCY OIicTepi
KOJIJIaHBLIAbI: MOIOMETPHS, TICPMAHTAHATOMETPHUS, IEPUMETPHS, OPOMATOMETPHS JKIHE T.0.
ToThIFy - TOTBIKCBI3JIAaHY peaKIMJIAPBIHBIH JKYpPYyl ocepiecylni 3aT TaOWFaThIHA,
OJIapJIbIH KOHIICHTPAIMSICHIHA, PEaKIHUs OPTAChIHA, TEMIIEPaTypa, KaTaau3aTop KaThICHIH/A,
KaObUITaHFaH peakuusiap skoHe T.0. ¢paKkTopiapra Tikeaeh OaiIaHbICTHI.
Ilepmanzanamomempusn. Onic MnO7s KBIIKBUT OpPTaJa TOTBIKTBIPFBINI  dCEpiHE
HETI13/IErEH:
MnO2 + 5e +8H"— Mn?* +4H20

I[Tpomecke KaThICATBIH TPOTOHJAP CAHBIHBIH JKOFAphUIAyhl HoTHXkeciHme MnO/Mn?
JKYOBIHBIH moTeHnHuanbl ecemni. CoHablKTaH Oyl omicTe KeOiHece KYKIPT KBIITKBLIIBI
epITIHIIIep KOJIIaHbLUIAIbI.

beiitapan Hemece cinTimi oprama mepmaHraHaTTeiH Mn (IY) neliiH TOTBIKCHI3TaHYBI
TOMEH/ETiIel oTei:

MnOs + 3 e +4H"— MnO2 + 2H20
Kanmuii mepmaHTraHaThl TUTPAHTBIHBIH KBI3FBUIT-KYJITIH TYCl THUTpPJEy COHBIHAA
WHAUKATOP POJIIH aTKapabl.
OICTIH APTHIKIIBLIbIFBI:
1. JKyiieHiH »XOFapFbl TOTBIFY NOTEeHIHMaybiHA OainanbicTel (E=1,51B) xamuii
MepMaHTaHaThl  EPITIHAICIH  KBIIKBUI ~ OpTaga  dJICi3  TOTHIKTHIPFBIIITAPMEH
ocepJIeCelTiH KONTereH AOPLIiK 3aTTap bl aHbIKTAY 14 KOJIJaHa Ibl;

2. Kenreren TOTBIFY-TOTBIKCBI3JITaHy peakiusIapbl nepMaHTaHaT-uOHbI
KaThICBIH/IA CTEXMOMETPHSIIBI JKOHE ONTHMAJIBJbI JKaF/laiiia Koraphl KbUIIAMIBIKTA
oTei;
3. NHaukaTopcei3 oic
4. Kanmif nepMaHTaHaThl ©TE KOIT KE3/IECETiH peareHT

Kemurijiri:
1. Kanuii mepMaraHatblH XUMUSUIBIK Taza KYHIHAE amy KHUBIHABIK TYFbI3aJIbI,

couaplkTad 0,1 M epiTiHIiCiH XUl OaKpUIaygaH OTKi3im oTelpy Kaxker, an 0,02 M;
0,01 M epirtinainepi TeK KaHa )KaHAJlaH JalbIHAATaIbl, CAKTAyFa )KapaMChI3.

2. MnOgs KaThICBIHIIAFBI TOTBIFY —TOTBIKCBI3ZAHY PEaKIMsUIaphl Talay OJICIHIIE
OepinreH Tanantap/bl KaTaH caKTay jKaraaibiHaa Fana xypeai (pH, t .0.).
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Hooomempusn onici TOTBIKTBIPFBILI, TOTBHIKCHI3AAHBIPFBILI 3aTTapbl TUTPUMETPHUSIIBIK
aHBIKTayFa HEri3e/reH.
Toreikch3HanapIpFRIITAp YIIiH: JO3 +2 €6 — 37

TorsikTeIpFBIIITAp YIIiH: 3J - 26— JO 73
KyIITi TOTBIKCHI3aHIBIPFBIITAPBl OCHTapan oprajga aHbIKTayJa WOJ| dJICi3 TOTHIKTHIPFBIII
peTiHae Konnaneuiaasl. TUTpIIeyaiH COHFBI HYKTECIH YIII O/IICTICH aHBIKTAMNIbI:

1. Tycciz epiTiHaiHI THTpiaeyne 3 Hoaua-uoH (capbl TYC) TYCIHIH e3repyil
OOWBIHIIIA TUTPJICYIIH COHFBI HYKTECI aHBIKTAIATBI.
2. Peakiust ce3iMTaABIFBIH JKOFApJIaTy YIIiH, €PITIHIAINE CyMEH apajachalThiH

epitkimn (xsmopodopm) Kocanel. Illaiikam apanacTelpy Ke3iHIE HOATBIH HETI3Ti

Maccachl OpraHUKaJIBIK KabaTKa OTill, OFaH alKbIH KYJTiH TyC Oepei.

3. HonmomeTpusiga KpaxMaliblH CyJbl CYCIICH3HSICHl WHAMKATOP PETIHIE KEH

TYPZ€ KOJIJAHBUIAIbI, OJI KOK TYCTI aJICOPOIUSIIBIK KEIIEH TY3€/Ii.
HonomeTpust KeH TYpJAE KONJIaHBUIATBIH oficKe kataapl. J koHe JO'3 TOTHIFYBI ©TE Oasy,
COHJIBIKTAH Typa TUTPJEYJE TOTHIKTBIPFhINIKA KJ apThIK MesmmepiMeH acep eTir, 0ipa3 yaksIT
©TKEH COH O6JIIHI'€H HOATHI HATPUN THOCYIIb(PATHIMEH TUTPIICHI.
TeTpaTHOHAT-HOHHBIH TY3UTyl €Ki THOCYJb(aT HOHBIHBIH €Ki JJICKTPOH JKOFAITYbl MEH
JKy3ere acaiabl; OyJl peakmusa THOCYJIb()ATTBIH SKBUBAJICHTTI MOJISAPJIBI Maccachl OHBIH
MOJICKYJIAJIBIK MaccachlHa TEH.
HNomomerpust omiciMeH TOTBIKCBI3AHABIPFBIII KACHET KOPCETETIH KONTEreH APk
3aTTapAblH (HaTpUil THOCYIb(GAThl, ACKOPOWH KBIIIKBUIBI, METHOHHH, TJIFOK032, W30HHUA3H])
CaH/IBIK MOJIIIEPiH aHBIKTAMNIBI.
bpomamomempus onici  OpoMaT-WOHHBIH ~ KBIIIKBUI ~ OpTajga OpOMHU-UOHFA JICHiH
TOTBIKCHI3JJaHYbIHA HET13/Ie/ITeH:

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

TutpaHT peTiHIe KBIIKBUI OPTaa KYIITI TOTHIKTHIPFBINI KACHET KOPCETETIH Kalluii OpOMaThI
epiTiHaici KojmaHbUIanel. Peakiust KesiHze OpoMmaT-HOHBI anNThl AJIEKTPOH KaTBICHIHAA
OpOMHUJI-MOHFAa JCHIH TOTBIKCHI3JAHAAbl. Ty3UIr€H OpOM  TOTBHIKTHIPFBIINI — PETIHAC
KOJIJTAaHBLIAIbI.
Typa TuTpieyle HHIUKATOp PETiHAE KOJNIAAHBUIATBIH METHJ KbI3BUI, METHJ KBI3FBUIT
WHIMKATOPJIAPBI YKBUBAJICHT HYKTECIH/E TOTHIKTBIPFBIIITHIH apPTHIK MOIIIEPIHE TOTHIFAIbI
(TyccizaeHenmi).

Kepi Tutpneyme OpOMHBIH apThIK MOJIIEPIH HOJOMETPHUS OMiCIMEH AaHBIKTaIbI.

Br2 + 2KJ — J2 + 2KBr

J2+2Na2S203 —2NaJ+Na2S40s

Hurpuromerpus.
HutpuromeTpus OipiHIILIIK >KOHE EKIHHIIUNIK apoMaTThl aMUHAEPIIH THUTPAaHT pETIHIE
KOJIJIaHBUIATBIH HATPUN HUTPUTIMEH PEAKIIMIChIHA HET13/IeTTeH OJIiC.
BipiHmisik apoMaTThl aMUHACP HATPHH HUTPUTIMEH KBIMIKBUI OpTaja JUA30HUN TY3BIH
TY3emi: +
Ar—NHz2 + NaNO2 +2HCI — (Ar— N =N) CI' + NaCl + 2H20
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ExiHIITiK apoMaTThl aMHHIEP OChI kaFaaiaa N — HUTPO30KOCKUIBIC Ty3e/i:

R NO

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

DKBHUBAJICHTTIK HYKTEHI CHIPTKBI (MOJKpaxMai Karasbl) xoHe imki (tporeonun 00, Geiirapan
Kbi3bU1, TpomeoiuH 00-MeH MeTWs1 Keri KOCMAachl) HWHIMKATOpJIap KOMETIMEH HeMmece
MOTCHIIMOMETPHSIIBIK OIICTICH aHBIKTANIBI.

Tutpney 18-20°C Ttemmepatypana, kei >karmaiima 0-10°C apanblfblHIa Kypriziieni,
ce6e01 Arna30HU TY3bI TYPAKCHI3 KOCBUIBIC, T€3 BIIBIPAI/IEL.

OKBUBAJICHT HYKTECIH KbIIIKbUI opTana TporneoianH 00 MHAMKATOPBI TYCIHIH KbI3bLI-
KYJITiH Tycke feiiin, an HNO2 apThIK MemiepiHe 9ici3 capbl TYCKe ACHiH e3repyl apKbLIbl
AHBIKTANUIbL.

Hon kpaxman Kara3bl — CBIPTKbl MHIUKATOP. By KpaxmaniblH CyJbl epiTiHIICI MeH
KaJIMA MOJUII epiTiHIICIHe CIHIpUITeH Cy3ri Kara3. TUTpieHreH epiTiHiHI MIBIHBI TasKIIa
KOMETIMEH MOJI Kpaxmall Karas3blHa TambI3aabl. Kek TycTiH maiina 0oiysl 00C THTPaHTTBHIH
XJIOPCYTEK KBIIIKBUIBIMEH 9CEPJIECiI, a30TThI KBIIIKbUI TY3YIMEH TYCIHIIpUICIi:

NaNO2 + HCI — HNO2 + NaCl
KI + HNO2 — 12 + KNO2
bemiaren a3oTThl KbIMKBUT KJ KypaMbHIAFsl WOATHI 06N MIBIFApaabl, TY3UITEH J2
KpaxMaJMeH KoK Tyc Oepei.

Tyn06ara Tycipy TuTpJey aaici
Apeenmomempusnvix mumpiey

TynOara Tycipy ofici TaJOTEHMATEPAIH KYMIC HHUTpaThIMEH TyHOara TYyCy
peaxIusIapblH KOJIIaHyFa HeTi3AenreH. Peakiys HOTIKECiHIe aHBIKTAIAThIH 3aT SKBUBAJIICHT
HYKTECIHJIe Tyres TYHOara eTyl KaKerT.
Mop a0ici
KyMic HHTpaThl THTpi €piTiHAICI KOMETIMEH KajJui XpoMaThl KaThICHIHIA XJOPUIATEP MEH
OpomuaTepai aHbIKTayasl 1856 kbutbl MoOp YCBIHFaH. Ofic THTPIEY/IiH COHFBI HYKTECiH/E
OOsUTFaH KYMIC XPOMATBIHBIH TY31IyiHE HET13/IeTeH:

2 Ag* +CrO%s — AgsCrOq

ﬁonnmep MEH pojaHuaTepai Mop omiciMeH aHbIKTayFa Oonmaiiapl, cebebdi Kymic
Hoaui Hemece poAaHuAl TyHOAIaphl KaIuid XpOMaThl €pITIHAICIH aJcopOIHsIal, TUTPIICY TiH
COHFBI HYKTECIH Taly/aa KUBIHIBIKTAp TyIbIpanbl. Turpriey Oelitapanm Hemece oJCi3 CLITLI
optana (pH 7,0-10,0) xyprizineni, ain KbIIIKbUT OpTaaa KyMic TUAPOKCHII TY3UIiI,apbl Kapan
epIMENTIH KYMiC OKCH/IIHE BIIBIPAMIBI J)KOHE Cy Oeseni. OJic aMMOHHUHN Ty3/1aphbl KaThICHIHIA
KoJTaHbuIMaii el ceoebi [Ag (NHs)z2] epirim kemeni Ty3utyi Mymkin. CoHbIMEH Oipre, Kaiuui
XpoMmaThl UHAMKATOpPbIMEH TyHOa OepeTiH Oapuii, KOprachblH, BUCMYT HMOHJApbl KaThICHIHIA
o/lic KOJNJIAHBUIMalABlL. OJic OOsUuIFaH epiTiHAUIep YLIH Je THIMCi3. MBIpBI, Temip
Maprasel], aJJIOMAHANA TaJouaATapbl Mop omiciMEH aHBIKTaIMaibl, ce0eO1 OJIapIbIH CYJIbI
epITIHAIEP] THAPOJIN3TE YIIbIPaI, KbIIIKbUI OpTa Oepei.

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

@Donveapo 20ici KymiC HUTpPATBl TUTPII EPITIHAICIHIH apThIK MOJIIEPiH aMMOHHMA
TUOIMAHATHIHBIH TUTPJI €PITIHAICIMEH aMMOHUW TEeMip amryTachl MHIMKATOPHI KaTHICHIHJIA
TUTPJIEYTE HET13JeNTeH.

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

OJlic MoauaTep, OpPOMHUITEP >KOHE POJAHUATEP]l aHBIKTAyFa MYMKIHIIK Oepei.
Tutpiey KbIIKbUT opTaja skyprizimeni, Ba‘?, Pb*? kemepri ernmeiimi. Cintini opraga
uHaukatop KypambiHa KipeTiH Fe(IIl) wmonbl TeMip ruapokcuai TypiHAe TyHOara Tyce,
congpikTad opranbl HNOs GelitapanTaiiasl. TUTpIiiey i TOTBIKTBIPFBIII KaThICHIHA KYPrizyre
O6onMaiinbl, cebebl omap SCN moHBIH Oy3ajbl, all ChIHAN Ty3aapbl KaTtbickiHaa SCN TyHOara
TYCe/Ii.

@Dasanc adicinde KBIIIKBIT HEMECE OJIApABIH TY3/1apbl OOJBIN KEJETIH KOCBUIBICTAp,
SFHU  QJICOPOIMSUIBIK HMHIUKATOpHap KOJAaHbutanel. OJ  HWHIMKATOPIAD OSKBUBAJICHT
HYKTECIHJIE KYMIC TaJOreHHUIl TyHOAachlHAa aacopOLMsUIaHbIN, TYHOAHBIH TYCIH ©3TepTeji.
AnyipiMeH TyHOara TYHOAMEH 3apsiiTac MOHIApP aacopOnusuiaHaapl. MbICaibl, Kaauid HOAMII
EPITIHIICIH KYMIC HHUTpPATBIMEH THUTpJICYJEC OHKBUBAJCHT HYKTECIHE JCHIH HOIUI-UOHBI
aJicopOIMsANIaHa bl JKOHE Tepic 3apsAAThl Oeiftapanrtay YHIiH TyHOaHbIH Oip OeJiuerine
EPITIHIIZACT] OH 3apsIATH KAIMKH-UOHBI TAPTHUIA b, DKBUBAJICHT HYKTECIHE J)KETKEHIE TYHOara
KYMIC-MOHBIHBIH apThIK MeJIIepi aacoONusIaHbIl, TYHOAHBIH OH 3apsjablH OelTapanray
YIIiH epITIHIEH Tepic 3apsAAThl HHIUKATOP-aHHUOHBI TaPTHUIBIT, KYMIC HOAUAI TYHOACHIHBIH
caphbl TYCIH KbI3FBUIT TYCKE JICHiH e3repTelli (MHANKATOp — HATPUi 203UHATHI).
TuTtpreyaiH COHFbI HYKTECIHIE JKYPETIH PEaKITUs:
(Agl * Ag") NOz +Ind —— (Agl * é@lnd + NOs

capbI->Kachll KbI3bLI

A IcOpOLMSITBIK MHIUKATOPIAPMEH TUTPJICY HHIUKATOP HOHJIBI TYpAe O0naThiH Oenrisi Oip
pH opracsinaa xyprizineni.
Komnuexkconomerpus

Exi, ym, TepT 3apsATbl MeTal HOHIAPLIHBIH TpHioH b (3THIeHIMaMHHTETpacipke
KBIIITKBUTBIHBIH TUHATPpUH Ty3bl DJITA) TUTp:i epiTIHAICIMEH Cy/la €pUTIH KeIIeHep TY3yiHe
HETI3JIeNITeH 9JIiC. OceplieCy KaTHOH 3apsblHa OalIaHBICChI3 CTEXHOMETPHUSUIBIK KAThIHACTA
1:1 xypeni.

Ojic MeTajq HOHJApPhIH TY3€ OTBIPHIN JHCCOIMALMSIIAHATHIH OeHOpraHUKalIbIK KOHE
3JIEMEHTOOPTIaHUKAIIBIK AOPLIIK MpemnapaTTapbl aHbIKTayaa KongaHbiiaasl. CoHbIMeEH Oipre,
METaJUl HMOHJAPBIMEH OCEPIIECETIH OpPTaHMKAJBIK JOPUIIK 3aTTapisl aHBIKTayAa >KaHama
KOMIUIEKCOHOMETPHUSL OfICI KOJJAHBUIAJbl: METajul HOHBIHBIH apThIK Memmepin JJTA
KOMETIMEH TUTPICHII.

KommiekconomeTpust oaici yuriH Oydepii epiTiHal kemeriMeH Oenrim 6ip pH moHi
apaJbIFbIHBIH CaKTaTybl MaHbI3/bI, ce0e0i MeTaqm MOHJAaphIHBIH TpuioH b epiTiHaiciMeH,
WHIUKATOPMEH OalIaHBICHIHBIH TYPAKTBUIBIFBI JKOHE HHAMKATOP TYCIHIH ©3Tepici OChI
(dakTopra OalIaHBICTBI JXy3ere achlpbUIaAbl. Byn onicTe KOJAAHBUIATHIH WHAMKATOpIap
MeTaJJIOUHUKATOpap AET aTalajbl: KbIIKBUIABI XPOM Kapa, KbIIIKBUIABI XPOM KaHBIK-KOK,
KYJITIH MUPOKAaTeXUH, MYPEKCHJ >KoHEe OacKamapbl, ojlap MeTal MOHJApbIMEH Oepik emec
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aliKplH OOsUTFAaH KeIIeH Ty3ilm, TPWiIOH b epiTiHAgicMeH THUTpiiey Ke3iHAe SKBHUBAJCHT
HYKTECIHJIe TYCIH ©3TrepTe/i.

I Banentti Mertanmapasl tutpiaey pH 7,0-10,0 apanbiFbiHIa, KBIIKBUIIB XpOM Kapa
apHaiibl HIUKATOPHI )KOHE aMMOHUN THIPOKCHII MEH aMMOHHUI XJIopuai Oydepii epitiHmici
KaTBICBIHJA KYprizijieni, ce6e0i TUTpieyde aHBIKTAIATBIH 3aTThIH Oip Oemiri TpwioH b
EpITIHAICIMEH THUIPOKCHUJ TYpiHAE TyHOara TYCill KUBIHIBIK TYIbIpybl MYMKiH. bacbiHma
TYpPaKChl3 KemeH (MEeTaJul-MHIIIUKATOp) TY3UIil, TpWioH b WHAMKATOpABl KeIIeHHEH
BIFBICTBIPYBI HOTHKeCiHAe pH MoHiHe OainanbicThl TyciH e3repreni. pH 6,0 — xbi3bur, pH
7,0-11,0 — xex; pH 11,5 — KbI3bUI-CapBI.

III BamentTi Merammapasl tutpiey pH 2,0-3,0 apanbiFbiHIa NHPOKATEXWH KYJITIH
WHMKATOPBI KATHICHIHA KYPTi3UIe/i.

KommiekconomeTpust oiici MarHuii (MarHuil OKCH, MarHvil cyiab(}arbl, MarHui
HET131K KapOOHATHI); MBIPBIII (MBIPBII OKCHII, CYIb(aThl); KANbIUN (KAIBIUNA XJIOPUTI);
BUCMYTTHIH OelopraHukanblK (apMaKoNesyblK IpenapaTTapblHbIH — JKOHE OPTraHUKAaJIbIK
KBIIKBUIAPABIH  CyJa EpHUTIH KalblUi TY3JapbIHBIH CAHIBIK MOJIIEPIH aHBIKTaya
KOJIJIaHbLIAIbI.

CanipIK Tajaay1a KOJAaHbUIATBIH €CenTeyIIep.
r/3kB=M.c/1t

r/3kB N

T= :

100

a
V= s

T
Xo =

a

MYHJIa:

a — 3epTTEIIETIH 3aTThIH CaJIMAaFbI;

T —utp (1 cM® epiTiHai KypaMBIHAAFEI epireH 3at (T) Maccachl);

V1 — TUTPAHTTHIH TEOPUSITBIK KOJIEMi;

Vnp — TUTPAHTTHIH MPAKTHKAIBIK KOJIEMI,

K — tuTpanTTHIH TY3eTy KO (DUIIHEHTI;

N-TUTPaHTTBIH HOPMaJIhIBIFHI;

D — JKBUBANEHT (TP/3KB-XUMUSIIBIK peaKIusiarbl | MOIb DJIEKTPOHFA DKBHUBAJECHTTI 3aT
Maccachl, OJ1 3aTThIH YKBUBAJICHTIHE TCH);

X-3epTTeNIeTIH 3aTIeH PeaKlUsara TYCKeH TUTPAHT CaHbl, ajl TOTBIFY OiCiHIEe Oy peakuusra
KaTBICKaH JIEKTPOHAAp CaHbl. MbIcaibl, OpoMaToMeTpusiaa I/3kB=M.c/6;
[Tepmanranatomerpusina r/3kB=M.c/5; KomriekcoHOMeTpHsl oficiHIE T/9KB €CenTeaMe i,
cebe01 peakiust crexuoMeTpusiinl (1:1).
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OprasukajibiK KOCbUIBICTAFBI A30TThI AaHBIKTAY

OpraHukaiblK KOCBUIBICTAFbl a30TThl aHBIKTAY O[ICI KypamblHIa a30Tbl Oap
OpPTaHHMKAJIBIK 3aTTap bl KOHIICHTPIII KYKIPT KBIIIKBUIBIMEH KAWHATHIN (a30T aMMHUAaKKa JeHiH
MUHEPAIAAHBIN, KYKIPT KbIIIKbUIBIMEH aMMOHUHN THIPOCYNIb(ATHIH TYy3€/1), MUHEpATU3aIs
XKyprizyre Heriznenre. beninren ammonuii runpocynbsgareina NaOH epiTiHzaiciH KocKaHaa
aMMHaK Ty3UIedi, TY3UITeH aMMHUaK KaObUIAarbllliTa OOp KBIMIKBUIBI  €pPITIHAICIMEH
OpEKeTTeCII, TY3 TY3II, OJ1 TY3/1ap XJIOPCYTEK KBIIIKBUIBI KATHICBIHA TUTPJICHE]I.

A30TTHI aHBIKTayFa apHAJIFaH MPUOOp Keyieci OOIIKTEP/IeH TYpajbl: KOPFaHBIII TYTIri
Oap Oy Ty3rill, Y3bIHMOUBIH/BI AIMYPT TOPi3/li K0oyi0a, CIITIHI €HIi3eTiH KpaHbl 0ap BOPOHKA,
Typa TOHA3BITKBIII XKOHE KaObUIIAFbIIII.

KP M® 6ouivinua scannvt 20icmemeci.

[Tpubopra >xanranbaran konbara 0,014-0,035 r SKBHUBaJGHTTI a30TTHI (JAJI cajMak)
canpin, ycrine 1 r kamuit cynbdarel MeH MbIc cyibdarbl KocmackiH (10:1) sxone 7 mu
KOHIIGHTPJI1 KYKIPT KBIIIKBUIBIH Kysi/bl. KoyiOaHbI IIBIHBI BOPOHKAMEH THIFBIHJAI, €PITIHAL
45° C OypsIlITa OpHATACTBIPHII, AIIBIK-KAChUI TYCTI pIiTIHALI Maiia OoNFaHIa KaiiHATaIbI.
Opnan keiiin Tarel 30 MuHYT KakHaranel. KeiOip jkarmadmapibl €piTIHII alIbIK TYCTI
OonFaHHAH KeWiH Je JKaryJbl Tajam eTeli, OJ1 eKe cTarbsiapaa kepcerineni. KobGaubi
CaJIKBIHJATHII, YCTiHE abailnan apanacTsipa OTHIPHIT,20 MJI Cy KOCHIIN, KaiiTa CaTKbIHIATHIII,
KOJIOaHBI MPHOOPFa KaTFalIbl.

By Ty3rimke KyKipT KbIIIKBUIBIMEH METHJ KbI3bLIbl OOMBIHINA KBIIIKbUITAHFAH CYJbI
Kysiael. Cy Oipkenki KaifHay YIIiH IIBIHBI MIAPUKTEP CalbIHA bl KaObUTIaFbIIKa amabplH-al1a
20 mur 60p KBIIKBUIBIH KYHBIIT 5 TaMIlbl apajac MHAUKATOP Tambl3adbl. TOHA3BITKBIII 1K
TYTITIHIH TOMEHI1 arbl OOp KbIIIKBUIBIHA OaThIl TYpYyhl KakeT. Ilpubopasl >KuHAM
OosiraHHAH KEWIH TOHA3BITKBINIKA CY JXKiOepir, Oy Ty3rimrTe KaiHaraHFa JCWiH KbI3JAbIPaIbl.
CoceiH Kkonbara BopoHKamMeH KpaH apkpuiel 40 Mn 30% HaTpuil THAPOKCHIIH KOCAIbI
(epiTiHmi Oy TOTBIMEH JKakcbulam apanacybl THic). [IpuOOpIBIH TepMETHKAIBIFbIH
KaMTaMmachl3 €Ty YIIiH BOPOHKaJa EpIiTIHIIHIH apThIK MeJIIEepiH KalAbIpajsl, almanraH
epitinaiaes 100 mu >xuHaiabl. Aiigay Ke3iHJie CYHBIKTHIK KOJEMIiHIH TYPaKThl OOTyBI Tajar
eTie.

AlinanraH CYHBIKTBIKTBI KaOBUIIAFBIIIKA Ki0epil, TOHA3BITKBIII TYTITiH CYHWBIKTHIKTaH
HIBIFAPBIT, CBIPTHIH CYMEH XybIm, 1-2 MuHyT Kosbara Oy »xiOepemi. XXybutran cynsl aa
KaObUIIaFbIIKa XKUHAWIBI. COCBIH Oy TY3TIMITI KbI3ABIPYABl TOKTATHIN, KOJOAHBI IPUOOpIaH
Oedin anmaipl.

AlinanraH cyMbIKTBIKTEI 0,1 MOIB/T XJIOPCYTEK KBIIIKBUIBIMEH >KAChUIl TYCTEH KbI3bLI-
KYJIT1H TYCKe JIeHiH TUTPIICH .

bakputay ToxipubOeci karap kypriziutemi. 1 M XJIOPCYTEK KBIIIKBUIBI €piTiHIICI
0,00/401 r a30TKa coiiKec Keneml.

3aTrTapabl OTTeKTI K0JI0aaa xkary djici
3artapabl OTTEKTI Kojbaja »kary 9Jiici rajorenaepal (xiaop, Opom, uon, ¢prop, KyKipT,
docdop) aHbIKTAy VIIIH KOJJAHBLIAABI. OJIiC OPraHUKAJIBIK 3aTTapIbl OTTEKTI KATHICHIHAA
KaFbITl, TY3UITEH OHIMII CIHIpYIIl CYHBIKTBIKTa €piTe OTBIPBIN, €PITIHAIACTI dJIEMEHTTEPAl
WOH TYPIHJIE aHBIKTAayFa HET13/IeJIreH.
Kary nporieci cubIMABLTBIFBI 750-1000 M1 BICTBIKKA TO31MI1, TUTH (1 6ap TYO1 AOHTeIeK
Kostbana xyprizineni. Komba ThIFbIHBIHA IIATHHA HEMECE HUXPOMHAH jKacalfaH, AUaMeTpl
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0,7-0,8 MM cBIM KaJFaHFaH, CHIMHBIH COHBIHJA IUIATHHA >KOHE HUXPOMHAH >KacajFaH
criipastbl 00J1aIbI, 01 Kojioa TyOiHeH 1,5-2 ¢M KalIbIKThIKTa OpHajIacaibl.

[Mamamen 0,05 T maiiga yHTaK 3aTThI (I cajMak) Cy3ri Kara3ra CalbIl MaKeT TYpiHIe
opar, Oip MIETIHEH KIIIKeHe Tiame Kaaabipaabl. CyYHBIKTBIKTApAbl OalKpiMa mapauHHEH
KacaJFaH KanWUIIpFa HEMece HUTPOKAOBbIKIIa HeMece METHIIEIUTION03alaH JKacalFaH
MOJIMATHUIICH KarlcyJiara cajabl.

XKarapmaii Topi3nmi 3aTTap YUIIH Kara3 Kamcyjanap KojinaHbutagsl. KaTTel skoHe
yKarapMmai Topi3/i KOCBUIBICTapAbl Taj1ay/1a *KaJlbiH Oepil KaHAThIH 3aTTap OOJFaHIIBIKTaH 3-
5 mr napaduH Kocaapl. [laifbiH 00JIFaH CHIHAMAHBI CIHPAJIbFa Cajlabl.

Konbara cy Hemece CiHIpyIIi CYWBIKTBIK KYWBIT, 3-5 MUHYT OTTET1 TOTBIH XiOepei.
CochlH Cy3ri Karas3Jarbl TUINICHI TYTAThIN, KOJOara Caliblll, ajjblH-aja Cy CiHIpUIreH
THIFBIHMEH ©T€ JKbUIZAM HBIFbI3AAN jkabaapl. JKary Ke3iHIe THIFBIHABI KOJIMEH YCTall TYpY
Kaxer. [Iponec askranran coH konbansl 30-60 MUHYTKa KaJlabIpasl (apanacTeipa OTBIPHI),
OJIaH KEHIH AJIEMEHTKE COMKEeC aHBIKTay oJicTepi kyprizuieni. bakpuiay Toxipubeci Katap
KYprizisieai.

Eckepry. JKywmpic Ke3iHIE KayilncCi3aiK ImapajdapblH caKTay KakeT (KOpFaHBIII
KO3UIIIPIK, KOPFAHBIII JKpaH, KOJOAHBI KOPFAHBIII Kamka cairy kepek). Komba mykust
JKYBUTYBI )KOHE OpPraHUKAJIBIK 3aTTap MEH ePITKIIITEep 13/1epiHeH 00C OOIYbI KaXKeT.

TanaayabiH Heri3ri pusnka-XuMHUsJIBIK daicTepi

TannayneiH =~ GU3MKA-XUMUSUTBIK ~ OMMICTEPIHIH  TOOBIHAA  (U3MKAIBIK — QICTEpP.i
axwIpaTaasl. bipak Oyn yIIiH KataH >koHE OipbIHFAl KPUTEPHH JKOK, COHABIKTAH (hU3HKAIIBIK
omicrepAiH OeiHYiHIH TPUHIAMUANIBI MOHI OonMaknel. TammayneiH (QU3UKa-XUMHESITBIK
QIICTEPIHIH KBl CaHBI €JI9Yip KO - 0JI OIpHEIIe OHIBIKTHI Kypaiibl. OnapablH iIiHIe:

1) ciexTpansl KIHE OacKa ONTHUKAIBIK 9JIICTEPiHIH,

2) 3NEKTPOXUMHUSIIBIK 9/IICTEPIHIH;

3) TanmaynblH XpOMaTOrpadUsUIBIK SICTEpPIHIH THKIPUOETiK MOHI KeOipeK OOJbII
keneni. KenTipinreH ymr TONTHIH IMIIHAE SIICTEPAiH CaHBl OOWBIHINA ayKbIMJIbBI JKOHE
TOXKIpUOSTIK MOHI OOWBIHIIA MaHBI3IABICH - 10 TamgayaelH CIEKTpalabl KoHE Oacka
ONTHKAJIBIK dAicTepAiH TOOBI. OFaH 3aT IMEeH JCKTPOMArHUTTI CAYyJIEICHY dPEKETTECKEH Ke3/Ie
naiiza OoyaTeiH OIpTYpii  dddexTepai  enmieyre HETI3ACNTeH 3MHCCHOHJBI-aTOMIBI
CIIEKTPOCKOIHUSA, aTOMIBI-a0COPOIMSIBIK CHEKTPOCKOIHUS, HH(PPAKBI3BUT CHEKTPOCKOIHS,
CHEKTPOPOTOMETpHS, TIOMUHECLIEHITHS XKIHE OacKa oicTep Kipei.

7KapbIK KYTBHUIYABbIH HEri3ri 3aHAbLIbIFbI

ATOM, HOH HEMECE MOJICKYJIa )KAPBIK KBAHTHIH JKYTHII, )KOFAphl SJHEPTETUKAIBIK KYiTe
aybIcajbl. OJeTTe, OYJI Herisri, Ko30araH IeHTCHJIeH >XOoFapbulay JeHreinepin OipiHe,
kebiHece OipiHII KO3FaH JAeHreire aysicaabl. OHBIH 3aT KabaThIHAH ©TYyi Ke3iHje, >KapbIK
JKYTaThIH 3aTThIH KOHIICHTPAIMSCHI HEFYPJIBIM JKOFapbl OOJIFaH CalbIH, COYJICHI XKYTY
ACEPIHEH CAYJIENIeHY KapKbIHIBLUIBIFBI COFYPIIBIM K00ipek ToMeHeiai. byrep - Jlambept - bep
3aHbl (KApBIK KYTHUTYABIH HET13r1 3aHbI) JKapbIK KYTaThIH 3aT Ka0aThl apKbUIBI OTKEH KapbIK
KApKBIHIBUIBIFBIHBIH ~TOMCHJIICYIH 3aT KOHIICHTpAIMSICHl MEH KabaT KaJIbIHIBIFBIMEH
OaitnanbicThIpasl. LllaFpipicy MEH MIaNIbIpayFa KETKEH KapBIKTHI €CKepy YIIiH, 3epTTEeNeTiH
epITIHAI MEH epITKIIl apKbUIBI ©TKEH JKapbIK KapKBIHABUIBIFBIH calbicThipaabl (3.1-cyper).
Kypambinga Oipaeii epiTkimn 6ap, Mmatepuansl 0ip/eil KioBetanapaa KadaT KalbIHABIFBI Oipaeit
Ke3/I¢ IIaFbUIBICY MEH IIAllbIpayFa KETKEH JKapbhlK €Ki IIOFBIPHIH/IA IaMaMeH Oipiei KIHe
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XKapblK KapKbIHIBIYS 3.1-cyper. Bosuiran epiTkiml HeH epiTiHAl apKbUIbl JKapBIKTBIH OTYyi
JIBIFBIHBIH TOMEHJICY1 3aTThIH KOHIEGHTpAIMsAChIHA OaiaaHbICTBI Oosiazbl. EpiTiHAl apKbLIbI
OTKEH >KapbIK KapKbIHABUIBIFBIHBIH TOMEH/ICY1 6Ty KO3 UIMeHTIMEH (HeMece jKail 0TyMeH)
CUIIATTAaJa/Ibl

T: T =1/lo,

MyHzarbl, | xoHe lo - colikeciHile epiTiHAL KPHE EpPITKIII apKbLIbl OTKEH KapbIK
KApPKbIH/IbUIBIFbI.

DoTOMETPJIIK aHBIKTAYAbIH OHTAJIBI IIAPTTAPHI

TonkpIH Y3bIHABIFEL. EpiTiHIIIETT )KapbIK )KYTaThIH 3aTThIH OIpeyiH aHBIKTAy KE31HJIE
AQHAIUTUKAJIBIK TOJKBIH Y3BIH/BIFBIH HET131HEH JKYTY ChI3BIFBIHBIH MAKCUMYMbBIHA TaHIANIbI.
Erep cnextpae OipHerne ChI3BIK 00Jica, OHJA TaHJAy MHTCHCHBTIperiHe TokKTaiaabl. Cebebdi
JKAPBIK JKYTy MaKCHUMyM alMarblHIAFbl JKYMBIC aHBIKTAyJIbIH KOFapbIpaK CEe3TIIITIriH
KamTamacei3 etedi. JKasplk MakcuMyMmaap KeOipek KapacTeipbutanbl. Cebebi  ymiKip
MaKCUMyMJap HEeMece KHUCBIKTBIH TiK KYJTalThIH aliMaKTapbIHBIH KarqaiiblHa KaparaHja,
MYH/1a TOJIKbIH Y3bIHBIFBIH OPHATY Ke31He KaTelliK a3blpak 00saabl. AHATUTUKAIBIK TOJKbIH
Y3BIHJIBIFB]  aliMaFbIHIAFbl  COYJINEHY KaOBUIMAFBIIIBIHBIH  CE3TIIITINT  MYMKIHIITiHIIE
MakcuMaiabl 0oiy kepek. bipak Oyl mapTThIH NPAKTUKAIBIK JKY3€Te  achbIpybl
KUBIH/IAThUTFaH, ce0ebi KapamaiibiM (DOTOMETPIIIK KYPBUIFBUIAPBIH KOHCTPYKIUSUIAPBIHA
eKiJIeH apThIK emec (oTOorIeMEeHT KapacThipbuiaabl. EpiTiHmige OipHelIe >KapbIK >KYTaThIH
3arTap OOJFaHIAa AHATWTUKAIBIK TOJIKBIH Y3BIHABIFBIH TaHAay eTe KublH. On OosFaH
3aTTap/blH KOCHACBIHBIH aHAJIW3 IIApTTapblH TaHAAy Ke3iHJe KapacThIppuUiaabl. K apbik
OTKi3y (ONTHUKAJIBIK THIFBI3ABIK). DOTOMETPIIK KYPBUIFBIHBIH OJIIIETII KOHIBIPFBICHI OTKi3Y
kod(ddurmenTinig T mamMachIiHIa OHBIH MOHEPIHIH OapJIbIK MHTEPBAJIBIHIA TYPAKTHI KATETIT1
AT Oomanpl. ONTHKANBIK THIFBI3ABIK AA OipiiKTEepiHIErT KaTeNiK OCBhIFaH OaliIaHbBICTHI
OapnblKk  uWHTEpBanga Oipaeir OonmMaiinbl. COHIBIKTaH KeWOip ecenTepii IICHIKEHe
ONTHUKAIIBIK THIFBI3IBIKIICH €MeC, OTKi3y KOA(PQUIIMEHTIMEH MXYMBIC KacaraH bIHFAWJIbL.
Bipaeit abcomroTTi Karenmik AT ke3iHe epiTiH/IHIH KOHIIEHTPAIUACH korapbiiaranaa ([c2 >
Hcl(AT2 = JT1 Ooncanma) aHBIKTaNaThiH KOHIEHTpanusHbIH J[C aOcoyiroTTi Katemiri
adiTapibikTail eceTinairi kepcetired. CanpicTeipmanbl Katemik JIC/C KOHIEHTpaIUsChIHBIH
JKOFapbUIaybIMEH TOMEHJIEH 1 k3He a0comoTTi katemikTiH JC korapeliaybiMeH ecemi. T
KaHmal MoHzaepiHne cainbicThipManbl Katelnik AC/C MuHHManasl OoJaabl JIETeH CYpakka
JKayan KilIiripiM MaTeMaTHKaJIBIK aHaliu3 Oepei.

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

5. ¥cbIHbLIFaH d1e0ueTTep
Ka3ak TiJIinjge

Heri3ri:

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

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

24. ApsicranoBa T.A. Xannbl (apmaneBTUKANBIK XUMHS: OKY Kypaibl.-AJMaThl: DBepo.-
2013.-286 0.
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25. Typcy6ekosa b. 1. beiiopranukanblk JopiiiK 3aTTapAbl Tajlaay: OKy Kypausl / - AJIMaThI:
OBepo, 2016. - 120 6.

26. Kazakcran PecnyOnukacbiHblH MeMieKkeTTiK (apMakonesichl.-AnMatel: «KiOek Komabh»
Oacna yiii.-2008.-1 T.-592 6.

27. Kazakcran PecnyOnukacbiHblH MeMiekeTTiK (apmakonesichl.-AnMatel: «KiGek Kombh»
Oacna yiii.-2009.-2 T.-804 6.

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

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

8. Opmabaesa C.K., KapakymnoBa A.ILl. I'munuppu3uH KbIIKBUIBI TYHIBUIAPBIHBIH JTOPLIIK
npenapaTTapbIHbIH OipbIHFAIaHFaH camachlH OAKbIIAYy SICTEMENIePIiH JKacay: FHUIBIMHU-
omictemenik Hyckay.-IlIeimkent, 2013.-92 6.

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

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

42. ApsictanoBa T.A. ®@apmanetuyeckas xumusi, ToM Il:- Anmarel, m3a. «3Bepo», 2015.-
640 c.

43. TocynapctBenHas Qapmakoriess Pecnyonmuku Kazaxcran.-Anmarter: M3mparenbckuii oM
«Kubexk xomp».-2008.-Tom 1.- 592 c.

44. TocynapctBenHasi ¢apmakomnest Pecrryonuku Kaszaxcran.- Anmartel: M3natensckuii joM
«Kubexk xompi».-2009.-Tom 2.- 804 c.

45. TocynapctBenHas ¢apmakoriess Pecniyonmku Kazaxcran.-Anmare: M3marenbckuit 1om
«Kubexk xompi».-2014.-Tom 3.-729 c.

46. KoHTpoJIb KauecTBa M CTaHIAPTU3AINS JICKAPCTBEHHBIX CPEJICTB: METOINIECKOE TOCOOUE
/ mox pen. Pamenckoii I'. B., Opnabaepoii C. K.; M:IMI'MYV; - [lIeimkenT: FOKT'®A,
2015. - 285 c.

47. OpnabaeBa C.K. AHanu3 JeKapCTBEHHBIX MPENapaToB, MPOM3BOAHBIX APOMATHUECKUX
coenuHeHM: yueOHoe mocobue.-2012.-250 c.

48. Pamenckas ['.B. ®apmaneBtuueckas xumus: ydeOHuK.-M.. BHMUHOM. JlaGoparopus
3HaHui, 2015.-467 c.

49. PykoBOJCTBO K Ja0OPAaTOPHBIM 3aHATHUAM MO (papMaleBTUYECKOW XUMUU MO peAaKIueit
I'.B. Pamenckoii.-M.: [Tunot.-2016.-352 c.

50. Xamuynmua @. A. WndpakpacHas crnekTpockonus B ¢GapMaleBTUYECKOM aHaIH3e:
yuebHoe nocodue / - M.: T'DOTAP - 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.

3JIEKTPOHABI DachLIbIMAAP:
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31. Apzamacues A. Il. ®apmareBTrueckas XumMus [ DIEKTPOHHBIN pecypc]: yued. mocoowue /
A. I1. Ap3amaciieB. - DIeKTpoH. TeKCTOBbIE 1aH. ( 86,7 M0). - M.: U3a. rpymnma
"TD0TAP-Menua", 2011. - 640 c. ax1. ont. auck (CD-ROM).

32. KoHTposb KayecTBa U CTaHAAPTHU3AIMS JIEKAPCTBEHHBIX CPENICTB [ DIIEKTPOHHBIN pecypc]:
Meroandeckoe mocodoue / mon pen. Pamenckoit I'. B., Opnabaesoii C. K.; M: IMI'MY; -
[eMkenT: FOKI'DA.-DnekTpoH. TekcToBbie aaH. (4.91M0). 2015. — 285 c.

33. OpnabaeBa C.K. AHanu3 JIEKapCTBEHHBIX IPENapaToB, MPOU3BOJHBIX APOMATHUECKUX
coequuenunt 2012. - 300 c.

34. Opnabaesa C.K., KapakynmoBa A.Ill. ®dapmaneBTHKaNBIK  XUMHUS. ApoMaTTsI
KochutbicTap. [Dnekrpouasl pecypc]: Oxynbik. / C. K. Opnabaera; A.Ill. Kapakyiosa,
KP nencaynbik cakray MuHACTPAIri. OKM®A. - DnekTpoHABI MOTIHII MAIIMET
(12.5M0). - llIeiMxenT: OKM®A,,- [1IsiMKenT.-2016 %.-296 6.

35. dapmareBTHUECKas XUMUS [ DNEKTPOHHBIN pecypc]: yueOoHuk / mox pex. T. B.
[InetHeBoi. - 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.

KOCHIMILIA:

19. ApbicranoBa T.A., ApsictanoB JX.M. IHHOBallMOHHBIE TEXHOJOTHU B
(dapmameBTHUECKOM 00pa3oBaHWU: OOyYeHHWE ¢ KOHTPOJIb. YUeOHO-METOJAHYECKOE
noco6ue. — [lIsiMkent.-2012.- 175c.

20. Kpacnos E. A. ®apmarneBThueckas XUMHs B BOIPOCax M OTBETaxX: yueOHOE
nmocobue / - M.: "Jlutreppa", 2016. - 352 c.
21. Opnmadaesa C.K.,, HamupoBa C.H.  VYHudummpoBanHsle  METOAUKHU

XpoMaTorpauuceKoro aHagu3a JIEKapCTBEHHBIX (OPM  METPOHMIA30JIa: HAYYHO-
MeTondeckue pekomeHaauuu.-lIpiMkeHT: «Onem». 2015. — 84 c.

22. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. -
New York: Oxford University Press, 2014. - 96 p. +a1. onr. quck (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.bakbL1ay cypakrapsl (Feedback kepi 6aiistaHbIChI)

1. dapmakonesulbIK Tayigay/a KOJJAHBLIATHIH CAHJBIK MOJIIEPIH aHBIKTAy OJICTepi.
dapMaKkoITesIIbIK KOHE (hapMaKOIIesITBIK eMeC dIICTe;

2. XUMUSIIBIK 9/IICTEP: KOJIEMIIK (THTPUMETPHSUIBIK) CaHIBIK Tajl1ay dicTepi;

3. TuTpUMEeTpPHUSUIBIK CaHBIK Talaay d/ICiHIC KOJJAaHbUIATHIH ecenteynep (IKBUBAJICHT,
TUTP, TCOPHUSIIBIK KOJIEM, dCEP ETYIIII 3aTThIH CAH/IBIK KYPaMbi);

4. Typa xoHe kepi Tutpiaey. Kepi tutpney ke3injaeri 0akpuiay Toxipubdeciniyg MoHi. Kepi
TUTPJICY QIICIHJIET] ecenTey epeKIIeTiKTepi (HAKThl MBICAJIMEH);

5. Cymbl )X0HE CYChI3 OpTaja KbIIIKbUI-HET13/IIK TUTPJIEY;
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6. TynOara Tycipy Tutpsey (aprenromerpusi, Mepkypumerpus). Mop, @asuc, @oxabraps
QIicTepl JKOHE OJIap IbIH EPEKIICIIIKTEDI;

7. TOTBIFy-TOTBIKCHI3AHY THTPJICY (MOJOMETPHUS, HOAXIOPMETPHUS, HOAATOMETPUS,
OpoMaTroMeTpus, IEpMaHTAaHATOMETPHS, [IEPUMETPHs). OJICTIH epemeiri MeH oJap.IibIH
KOJIJJaHY aliMarbl;

8. KommiekcoHoMmeTpus. OICTIH epeKIIeiri MEH KOJIIaHy aliMarhbl,

9. Hurpuromerpus. OAiCTIH €pEKIIEIIr MEH KOJIaHy ailMaFhbl.

NeS JTapic
1.TakpIpbi0bI: belioprannkanbik gopinik 3arrap. .M. MernemneeB nepuoarsik xyieciniyg VII-VII tonrrapsr
9JIEMEHTTEPIHIH TYbIHBUIAPHI

2.Makcatbl: CTymeHTTepre rajoreHiep >KOHE OJapAbIH CUITUTIK MeTangapMeH KOCBUIBICTAPBIHBIH IOPUTIK
npenaparTapblHa alblHy, CaKTally KoHe KOJIaHy caTbUIapbIHAa HOPMATHBTI KYXKaTTap, IOpUIiK 3aTTap canachiH
periaaMeHTTeNTiH MeMIIeKeTTiK MPUHLIUITEP MEeH epeskenep TajnadbiHa cail papMaleBTUKAIBIK Ty JKacayabl
yipery
3. Japic Te3ucrepi
Kocnap:

- kipicme, VIII - VII Ton p- anemeHTTEpi NopiliK MpenapaTTapbIHbIH Kbl KACUETTepi

- TaJIoreH/iep >KoHe OJIapblH CUITLIIK MeTalnJapMeH KOCBUIBICTAPBIHBIH (hapMaKoNesIbIK IperapaTTapsl

- CiNTiN MeTal KaTHOH/AApbIHA TOH CalaiblK peakLusiiap

- TaJIOTeHUITEPJiH CaH/BIK MOJIIIEPiH aHbIKTAY

- IpenaparTap Tajlaybl: HATPUH XJIOPWIi, HaTpuii OpoMUI, HATPWUIl HOMWAI, KaNIWil XJIOpHUI, KaJIUH

OpomuIi, HOTU, MO, HOATHIH 5% CIHPTTI ePITIHAICI, XTOPCYTEK KBIIIIKBLUTBI
- Tewmip, nmnaTtuHa, raloIMHUI penapaTTapbl

VII tonm p-anemeHTTepiHiH OapibiFbl (TaloTeHAEp), JKacaHAbl albIHFaH pPAaTUOAKTHUBTI acTaTTaH
Oackachl, (PM3NOJOTHSUTBIK OSIICEHTI )KOHE OMip CYPY YIUIIH 6T€ KaxeT.

AJaM aF3achIHIAFbI XJI0P MUKPOdJIEMEHTKE, KaJIFaHAaphl MUKpOdJIeMeHTKe katasl (10°% az).

Ar3ama OapiblK TajJOreHIACP TYPAKThl TaJOrCHUA-HOH HEMECe KOMIPTEri aTOMBIHBIH KOBAJCHTTI
OaiiaHBICKaH TYpe O Ke3Jece/Ii.

dropun- MOHBI Cyiek yimacelHAa, TicTe (TiC SMalblHAA), THIPHAKTa, Tepife >KUHadabl. XJIOpHUJI-
HoHJap QTopUATEpre yKcac, Kebip hepMeHTTep IiH OCICCHIUTINH apTThipyFa KaTbicansl. Cl° - KiIeTKainrik
OCMOTHKAJIBIK TETC-TCHIIKTI CAKTaN/IbI.

Bpomun-noH ackazaH cesiHJe acKa3aHHBIH Kijlered KaOaThIHIA, KaH CapbICYbIHIA, KaJKaHia Oe3fe,
OyiipexTe, GaybIpaa, KexOaysIpaa Ke3aecei.

Arzamarel woathiH (20-30 Mr) okapTHICKI KaiKaHIia Oe3ge Ooyiampl, OHOA THPOKCHH IKOHE
TPUHOATUPOHUH TOPMOHBEI TY31JIE/i.

lanmorennmep MoONEKyNANBIK TYPAE KYIITI TOTBIKTBIPFBINI, OJIap METUIMHAAA E3WHQEKIMUTBIK JKOHE
AHTHCENTHKAIBIK 3aTTap peTiHAe KoimaHbutagsl. OnapAblH CTaHAAPTTHI TOTHIFY-TOTHIKCHI3IAHY ITOTEHIHAIBI
(E°=I">(I", B) TonTa >xoFapbimaH TOMEHTE Kapail TeMeHAelIi, GTopaaH MOAKa Kapail TOTBIKTHIPFHIN KaOilteTi
azasanel: 2,77; 1,36; 1,09; 0,54.

Tanorenaepin 6acka 3JIeMEHTTEPMEH OMHAPIIBI KOCHUIBICTAPhI MEAUIIMHA A KBI3BIFYIIBIIBIK TYABIPYAA,
MBbICaJIbI cyreriven HCl memece meranmmen KBr, NaCl, coHblMeH Oipre rajioreHIep/iH OTTEriMeH
KOCBUTBICTApbI, MbIcabl xJytopiibl 130ec 3CaOCl; - Ca(OH), - nH20, GeniHreH XJ10p KbIIIKBUIBIMEH OPEKETTECI,
TOTBIKTBIPFBIII KACUET KOPCETEII.

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

Tanorengep :koHe 0JIAPIBIH CIITUIIK MeTaJIapMeH KOChLIBICTAPHI
CinTini MeTan KaTHOHAAPBIHA TOH peaKIusIap:
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Na* HOHBIH KabIH 005ty KOHE MBIPBIIIYPAHII AlleTATHIMEH PEaKIUsIChl apKbLIbl aHbIKTalabl. HaTpuii
TY3BIHBIH KiIIKeHe TYHIPIIIKTEpiH TyccCi3 jKajblHFa CENKeHIe ©3iHe TOH Capbl TYCKe OOsiAbI (CIEKTPaibIbl
CBI3BIFBI A=590 HM).

3ar IBIHBICHIHA JOPUTIK 3aT e€piTiHAICIHIH Oip TaMIIBICHIH TAaMbI3BII, KAChIHA MBIPHIIITHIH OKTAalleTar
TpUypaHWIAlleTaThl epiTiHaiciHeH Oip Tammbl TaMbanpl. LbHBL TasKma KeMeriMeH €Ki TaMIIbIHBI
apanactbipasl. bipHele yakpITTaH KeliH KprcTanaap Ty3uIeIi.

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

TysiareH OKTa’ApPHATI HEMece TETPadJpUATI capbhl KPHCTaNAapAbl MHKPOCKOIIIEH Kapaibl.
Harpuiiney HoHaneTaT-Tpuypanmwiat NHKATH (I1) eTe aHBIK Xackl TYCTi QayopecteHius Oeperi.

Kypameiagarer Hatpuii Memmepi 10 mMkr TemeH Ooiica, kapblkTaHy |-4 MHHyTTaH KeWiH FaHa
OaiiKamabl.

K* WOHBIH CYMBITBUIFAH CipKe KBIIKBUIBI KATHICBIHAA HATpPHit rexcanuTpokobanpTatel  (II1)
epITIHIICIMEH ocep €Ty apKbUIbl aHBIKTaiIbl. bIObIc KaOBIPFACHIH INBIHBI TasKIIAMEH CYPTKEHAE Capsbl
KpUCTAIIBI TYHOA Ty3inei (Kaauii-HaTpuii rekcaHuTpoko6ambTaTeiHbH KOC TY361) KoNa[Co(NO2)e].

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

By peakuust xypyi yIliH peakiusia Keaepri >kacalThlH aMMOHUI MOHBIH OOl TacTay Kepek.

TynOa KyIITi KBIIKBIIIA €pUl XKaHe T opTana KaHblK-cyp TycTi Co (OH)s Ty3e biasIpaiiisl.

I'maporapTpar-uOHBI Kajaui HOHBIMEH KaJIWi THIPOTapTPaThl KPUCTAIABI TYHOACHIH Oepeni:

K++HC4H405—>KHC406l

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

TI'ajoreHna-aHNOHAAPFa TOH CaNaJIbIK peaKuusIap

T'anocenud-uonoaposl KyMICTiH a30T KBIIIKBUIABI EPITIHAICIMEH TyHOara TYCy peakIUsICHl apKBLIBI
aHbIKTaiinbl. bapneik ramorennarep AgNOs ocepiHeH a30T KBIMKBUIBI KATBICBIHAA aK HeMece caphl TYCTI
IpIMIIIK TOPI3/l KYMiC raJIOTeHUATEPIH TY3€i:

HCI+AgNO3;—AgCl|+HNO3

aK

HBr+AgNO; — AgBr|+HNO3

allbIK-Capbl

KJ+AgNO; — Agl|+HNOs

Ty3inren TyHOanapasl aMMuak epiTiHAiciHae Hemece amMmmoHuid kapOoHatsl (NHy4), COs epitinnicinae
epy OoiibiHina axeipatagpl. AgCl cyiipiteiran NHz - HoO xone (NHa), COs epitinninepinge eHin epir,
[Ag(NH3)2]" xemrenin Tysemi. Kymic 6pomumi (NHa), COs epitinmicinme epimeiini, aMMHAKTBIH CYHBITBUIFAH
epiTiHgiciHae a3z epuai, OipaK KOHICHTPII epiTiHiciHme KeHin epuni. AgJ exi epitkimTe ae epimeiini. bapipik
kymic ranoreauarepi HNOs epimeiini, 0ipak Na»S;O3 epitinaicinae epui:

AgJ+2Na28203—>Na3[Ag(8203)2]+NaJ

bpomuo-uonOwpl  aHBIKTay YLIIH TOTBIKTBIPFBINI  pETiHAE XJOpaMHH (0eH30CYNIb(OKBIIIKBUIBI
MOHOXJIOPDAMUJIIHIH HATPUH TY3bl) KOJJAHAAbI (TY3 KBIMIKBUIBI KATBICBIHIA). Ty3LIreH Xjop OpoMHI-HOHIBI
TOTBIKTBIPAIBL:

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

2KBr+Cl; — Br,+2HCI

Hoouomepoi amy ymin M® narpuit autputi Hemece Temip (III) xmopumi epiTiHIICIH KOMAAaHYIBI
yceiHanel. bpoMuarep MeH WOMMATEpAi AaHBIKTayAa COHBIMEH Oipre Opomar HeMmece HONIAT HOHAApHIH
TOTBIKTBIPFBII PETiHIC KONJaHyFa Oomapl:

5Br+BrO;+6H*— 3Br;+3H,0

PeaknusiiblK KOCHAHBI apalacThIPbI, KOMBIN KOsIbl. XJIopodopM KabaTblH OpOMHUJ capbl, HOIU]
MaJHa TYCKe OOSHIbI.

Tanozenuomepoin canovlK MouIepin aHbIKMAy
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Mop aaici - NaCl, KCI, NaBr, KBr - M® X
[Tpenapattsl cyna epitim, 0,1M AgNOs epiTiHAICIMEH KbI3FBUIT-Capbl TYCKE ACHIH
tutpneiai. Maaukatop- K2CrOs4 , pH=6-8
NaBr + AgNOs > NaNOs + AgBri
CDH: K2CrOs + 2AgNO3 2> KNOs + Ag2CrOsd kipmim-KeI3sLt

Kpiuksut opraga CrOs2 > Cr207% sxoe Tyr6a Tysinemi Ag2Cr074. By axic Tek kana
TYycci3 epiTinzinepre apHanran. by onicien noaunrepi aneikTayra 6onmMaiiabl, cedbebi
AgIl kommounTs! epiTiHginep TY3iMmil, SKBUBAICHT HYKTECIHAE TYHOAHBIH TY3i1yiH
KUbIHAaTaabel. MHAMKaTOpMEH TyHOA TY3€TiH ng+, Pb%*, Ba® WOHJIap J1a KeJepri
JKacaapbl.

Tutpney yuiin OefiTapan HeMece dJIci3 CUITUI OpTa KaXkeT, KYLUTI CLITUI opTaja Kapa
TyHOa Ty3l1eni:
Ag* + OH > AgOH > Ag-0J
T(AgNOs/NaBr) V(AgNOs) 100%
a

f(NaBr)=1; %=

®asnc aaici — K, Nal (M® X)
[Tpemaparteiy gon enmemin 110 C angeia-ana kenripin, 30 mit cyna epirim, 1,5 mi
CHsCOOH, 5 tamuisl HaTpuii 303uHATHI epiTiHAicid Kocsin, 0,1M AgNOs epitinaiciMeHn
capblJiaH KbI3FBUIT Tycke aeiin tutpueiini. pH — anci3 keimkeuiasl (CH3COOH).
NuaukaTop — afcopOrumsuIbK (HaTpuii 503uHATH — cyperTe, [Ind?](Na*)2)

O COONa
Br Br
L ICC
NaO (6] o
Br

Br

Kl + AgNO3 —SEC9H 5 Agll + KNO3

Ag apTsIK Mommepi: Agly VN [Agl-Ag]" L) KaiiTa 3apsiATabIn
[Agl*Ag]2Ind| KbBFBLIT TyCcKe OOSIabI.

®omnbrapa axici — Br, 1, (Cl)
Kepi tutprey. Tutpant — 0,1M AgNOs, Ind — FeNH4(SOa4)2 (Temip amMoHwuit anryTach),
pH=3 (HNO3). AgNOs3 aptsik Mesmmepin NHsSCN Tutpieiii.
KBr + AgNO3 apteik — 5 AgBri + KNO3
apTeik AgNO3 + NHaSCN —™% 5, AgSCNJ + NH4NOs
COH: 3NH4SCN + FeNH4(SOs)2 —™% 5 Fe(SCN)sd + 2(NH4)2S04 (cyp)
ADTBHIKIIBUIBIFBL: KBIIIKBUT OPTaia TUTPIIEYTe 00JIa b, HOHAAP KEAEPTi )KacaMaiIbl.

Kewmmriniri: ymeuteirsl a3, Cl - ete abaiunan konnany kepek, EK(AgCl) > EK (AgSCN),
AgCl epin, AgSCN aitHanysl MyMKiH. OpraHUKaIbIK epITKIIT KOJAAHbLIA b,
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Honunrepni aHpIKTayAa Fed* WHIUKATOPBI — TOTBIKTBIPFBIII KOJIIAHbLIA I, |~ 2 |2,
COHJIBIKTaH WHJIUKATOP COHBIH/A KOCHLIAbI.

T(AgNO/KBr)[V(AgNOs)-V(NH:SCN)J100%
a

f(KBr)=1; % =

Kanprropd-Crenrep oaici — Br
Tutpantrap — 0,1M AgNOs; 0,1M NH4SCN, kepi tutpney. KpI3FbIIT TYCKE NeiiiH
turpieiai. Mamukarop —FeNH4(SO4)2
3NH4SCN aprsix + FeNH4(S0s)2 —™% 5 Fe(SCN)sd cyp + 2(NH4)SO4
KBr + AgNOs —™% 5 AgBr| + KNO3
AgNOs + NHsSCN —™%_5 AgSCNY + NH4NOs
CDH: Fe(SCN)s + 3AgNOs > 3AgSCNY + Fe(NO3)s
- 0
f(KBN)=1: % = T(AgN03/KBr)[[V(AgI\;OS) V(NH:SCN)]100%

ADPTBHIKITBUTBIFBL: KYMIC HUTPATHI a3 )KYMCAaJaIbl.

KansTrodd omici - ionkpaxman omici

[pemnapar epitinaici + 1 Tammsr KIO3 + kpaxman epitiamici sxkone H2SO4 cyibIThUIFaH KOK
TYCKe JeHiH THUTPIIEH L.

KlIOs + 5KI + 3H2S04 —F21 3|2 + 3K2S04 + 3H20
AgNO3 kek Tyc »KOUBLTFaHIIIa TUTPIICH/II

Kl + AgNO3 > Agll + KNOs

T(AgNOs/KI)DV(AgNO3)100%
a

f(KI)=1; %=

ToTeIFy TUTpIIEY

6KI + KBrOs + 6HCI —£=*22 3|, + 6KCI + KBr + 3H20
312 + KBrOs + 6HCl(p) = 61CI + KBr + 3H20 (;tumoH capbi)

T(KBrOo/KI[V(KBrO2)[100%
a

f(KN=1/2; % =

MepkypumeTpus: - Typa TyHOara TYCipin THTpIey
Tutpant: 0,1M Hg(NO3)2, Hg(ClO4)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] + Hg(NOs)2 > Hg[Fe(CN)sNOJ\ + 2NOs™ (ak onanecuenmms)
2)
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) o P
\
N N=N-._ H

N:
HgNOp), + 2 O%Nf

N—N
.. —
N O:<N7N/Hg\\\ _ >:O
H H H | N=N

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

f(NaCl)=1; % =

Wnaukaropcel3 MepKypuMeTpus ofici, |” apHanraH
Turpant: Hg(NO3)2
2KI + Hg(NO3)2 —™_5 Hglzod + 2KNO3 (KpI3bui-capsi)
2K1 + Hgl2d > Kz[Hgla]
Kp3FbutT TYHOAFA KOMBUIMAFaHIIIa TUTPICHII.
KTT: Kz2[Hgls] + Hg(NO3)2 > 2Hgl2d + KNO3 (kpacHbiii)
T(Hg(NOs)2/KIV(Hg(NOs)2)'100%
a

f(KI) = 2; %=

ADPTBIKITBUIBIFBL: I, YHEM/I1, KYIITI KbIIIKBUIABI OPTaia TUpJIEyTre O0IaIbl.

Kemmrisniri: ceHam Ty31apbl ©T€ Ykl 00Ta b

ApreHroMeTpust
Nuaukarop — noa-kpaxman Karassl.

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

a

=1; %=

T'anozenuo npenapammapuinvly KOCRAAAPHL

Ta3zanpiFpiHa chbiHaK. Dapmakomnes TamaOblHA caif aTanraH TOII AQPINIK MpermapaTTapblHAAa MarHui,
Oapuii, amMOHHUI Kocmamapsl xiOepinmeiimi. Kammii xoHe Hatpmii Oip-OipiHe aHTOTOHHUCT OOJFAaHABIKTAH,
HATpHii MpenapaThiHIa Kaluil HeMece Kajui MmpenapaTbliHa HATPUi KOCTIAChl KiOepiIMenii.

Kanuii >xoHe HaTpuWil XJOpWAI THpenapaTbhiHIa >KiOepileTiH Kocnajap: KalbLWi TY3bl, TeMip, aybIp
MeTtanjap, cyibharrap )KoHe MBIIIbSIK.

Bpomun npenapatbia uodudmep KocnachlHa TEKCEpeti:

2FeCl3+2NaJ—2FeCl+2NaCl+J;

Beninren nox kpaxmaiMeH KOK TYCTi KEIIeH Ty3ei.

Kanvyuti srcone 6apuil TY3MApBIHBIH KOCIIACHIH CYWBITBUTFAH KYKIPT KBIIIKBUTBIH KockaHaa (BaSOa,
CaS0y) epiTiHAiHIH TaiIaHybl APKBUTH AHBIKTAHTBL.

bpomammap xocmacsiH OpOMHBIH OemiHyi OoMbIHIIA TeKcepei (epiTiHaire TY3 KBIIKBUIBIH KOCKaHAa
capsl Tycke Oosutanel). Harpuit 6pomuni npemaparsiaaa biFan 5%, (bUFal TapTKbIM), an Kauuid Opomumai
npenaparteiaaa 1% acnaysl Kepek.

Honpuarepaiy IopiaiK mpenapaTrbiHaa KapooHammap, yuanuomep, numpammap, uooammap, oapuiloiy
epiciuw my30apel Kocnanapsl xibepinmeiini. Xibepinerin kocnanap: cyibdarrap, TeMip HOHBI, MBILIBSK, aybIP
MeTanaap.
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Luanuomepdi 6epnuH na3ypi Ty3inyl OoibIHIIA aHBIKTaWABl. HUTpaTTapap! npenaparTapasl aMMHaKKa
JIeiH TOTBIKCHI3JAHABIPY apKbLIbI alIajbl.

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

NaJOs; KocmacelH TNpemnaparThl KbIIIKbUIJAHFaHHAH KEWiH CyINIbl epiTiHMiHI Cyp Tycke OOsMTBIH OoC
MOJTHIH O6JiHyi OOMBIHINA AHBIKTAH B

KOCIIaCBhIHA TEKCepei:

2FeCl3+2NaJ—2FeCl+2NaCl+J;

BermiHreHn noa kpaxmajaMeH KOK TYCTi KeIIeH TY3eIi.

Hatpuii xnopuai — taburaTtra KeH TaparaH (Tac TY3bI TypiHae) ramoreHun. Cymsl Ty3AbI epiTiHAICIH
OynaHIbIpajipl, ajjiblH-ajla KOCHajaplaH Taszanaiinel (MarHud TyY3[apbl doHe opTypii cynbgarrap). Hartpwmii
XJIOPUIIH KaiTa KpUCTAAAy apKbUIbl TY3 KBIIIKbIIBIHAH Ta3aJIai Ibl, 0J1 OYJI KBIIIKBUIIA HAIIAp ePULIi.

Bpomunrep MeH nomuaTepi TeMip YriHAUIEpiH CyMeH eHzen, OpoM Hemece noJl Kocaabl. Hatmxkecinzae
ty3inren temip (1) 6pomuni noxuni FeBra(Felz) Ty3blH raioreHMeH TOTBHIKTBIPAIbL:

3FeBry+Br,—2FeBrs - FeBr»

Apsr xapait Fe (1) xone (III) 6pomuai (momuni) epiTiHIiciH OynaHABIPHIN, OFaH HATpUil KapOOHATHI
epITIHAICIH KOCABI:

2FeBr3 - FeBr; + Na;CO3+4H,0—8NaBr+2Fe(OH)s| +Fe(OH), | +4CO21

Temip rtHumpokcuarepi TYHOACHIH CY3il, CY3iHOIHI OymaHABIpEIT, HATpUii Opomumi (WMomwmi)
KpHUCTalIapbIH anagsl. Kamuit 6pomui skoHe HOIUAIH ay yiriH coHFHI caThiaa motar (KoCOs3) KonmaHbIIa bl

©O31 EKEHJITIH aHbIKTay

Harpwuii sxoHe Kamuii XJIopuaTepi, OpoMuATEepi, HOOMATEpPI TpenaparTapblHeiH 631 ekeHmirin Nat, K*
JKoHe coiikec annonaapra Cl', Br, J” ToH peakiusuiap KoMeriMeH aHBIKTaIbl.

Hopn

Hon ramoreHmepiiH imiHAe MEAWIMHANA ©TC KEH KOJJIAHBUIATHIH OipaeH-0ip (apMaKomes bk
npenapatr Oosbin TaObutazbl. MonThiH QapMakonesuiblK Mpenaparrapbl: WOJ JKOHE HOATHIH 5% CrnupTTi
epiTiHmiCi.

Anvinyst. Non («momoc» - kynrin) anram 1811x. @panys dpapmanesti Kyprya TeHi3 GanapipiapbIHbIH
KyJiHeH aHbpIkTaraH. MonTeiH Taburu muHepaigapbl — nayTapuT Cl (103), nomapruputr Agl Taburarta ete a3
xe3zecei. MoaThl eHAIpICTIiK aly OBl — MyHal sKoHe ra3 KeHaepiHiH skep acthl cynapsl (0,01-0,1 xr/m®), Ilin
cenmuTpackiH aimy ke3inzgeri kxampeikrap (NalOs) skoHe TeHi3 Oammsiprmapel. TaOwraTTa WOX KypaMbl oTe a3
OoNFaHABIKTaH, OHBI Ay KE31HIETi HeTi3ri MakcaT JeMEHTTI KOHIeHTpiey Oonbin Tabsmanel. Kypameama I
Oap Oypa cysid ToTeIKTEIpEBIIIIEH (Cl2), NaNO2 Hemece NaNO3 eHjiey HOTHIKECIH/IE HOT OOJTHET].

2KJ + 2NaNOQO; + 2H,S04 — J+2H,0+2N0O+Na,S0O4 + KoSO4

BeniHren 60¢ HOATHI AKTUBTEITCH KOMIp/e ancopOouunsiaiapl. Ta3a HOATHI aiiiay apKbLIbl ajabl.

O3i exenoiein anvikmay. VlonTsl HaeHTHPUKAIMNIAY 1A KONIaHbIIATBIH KpaXMaJIMEH peakiuusichbl OOJIbI
caHayajpl.

Hotmxkecinne Ty3iireH HMOIKpaxMaisl —aIcopOUMSUIBIK KelleH (MOJ JKOFapFbl  MOJIEKYJIAJIbI
KOCBUIBICTAap/IbIH OCTKeliHe FaHa eMec, TeCIKIIeNnepiHe Jie aacopOLusianaabl) KoK Tyc oepeti.

HonreiH KpaxmajaMeH ocepiiecyl 3K30TepMMSUIBIK IPOIECC, COHJBIKTAH KbI3AbIPFaH/a KeIleH OHal
Oy3bITapb! (TETe-TeH K Kepi SHI0TEPMISIIBIK TPOIIECKE Kapai BIFbICabl), KOK TYC KOMbLIa IbI:

J2 + kpaxman g IPxpaxman A H<O Kok TYCTi aJCOPOLMSIBIK KELICH

TaszanbirbiHa chiHaK. MoAThl anmy ke3iHzme afcopOLusiay YIIiH KOJIJIAHBUIATHIH aKTHBTENITCH KOMIp
KOCTIAChIH MOATHI HATPUHM THOCYIIb(ATHIMEH BICKBLIAI, €PITY apKbUIbI aHBIKTANIbI:

Jo+2NaS,03 — 2NaJ+2NayS40¢6

Menpip epiTiHAiIHIH Ty3ulyl (KOFapFbl JHMCHEPCTI aKTHBTENITEH KOMIp YHTarblHBIH JIalJIaHybl
OaiikamMaybl KepPeK) JOPLTIK 3aTThIH Ta3aJbIFbIH KepceTeal (MeXaHUKaIIBIK KOCTIaIapblH KOK SKCH/II).

Honre! TeHi3 OannbIpblHaH airy Ke3iHae OanpIpiapblH TONBIK KaHOaybl HOTHKECIHJIE ©Te YIIbl HOATHI
mral JCN kocmacel Ty3ieni. O cyMeH acepIiecii, IMaHCyTeK )KoHE HOATHIIAY KBIIIKBLT TY3e/i:

JCN+H,0—-NCH+HJO
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Omnapzpl aHBIKTay/a KeJleci peakiusuiap KOJIaHbUIAAbl: MOATHIIAY KBIIIKBUIIBI MOJIEKYJIAJIbIK HOIKA
JIeiiH TOTBIKCHI3IAHIBIPBIN, SO Cynbl epiTiHIici apKbuibl oTKi3emi. CHHHI 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 XJIOp KoimaHsuica, xmopibl mox JCI Tysimim, kaHama eHiM peTiHze
JIOpUTIK 3aTTHI JacTaiabl. by KocmaHbl aHBIKTAy YIIIH MOATHI CyMEH apasachIThIphIN cyseni. CysiHzire Kymic
HHUTPAThl MEH aMMHaK KOCBUIAJIBI TY3UITeH KyMicTiH aMMuakThl kenteHi [Ag(NH3)2]Cl a30T KbINIKBUTBI 9cepiHeH
oHailt 0y3puTyBl MyMKiH. JCl KocTiacel GosFaH Karqaina Jainany Hemece aK TyHOa Ty3ineni:

[Ag(NHs),] CI+2HNO3;—AgCl1|+2NH4NO3

CaHIbIK MOJIILIEPIH aHBIKTAY
Erep nmopinik 3ar kypambiaaa JCl kocracsl 6oiMaca, aMMHAKThI CY3iHAIrE a30T KBIIIKBLUIBIH KOCKAaH/Ia
epiTiH/II MOJIip OOyl Kepek.

XJI0pCYTeK KbIIKBLIbI

XJ0pcyTeK KBIIKBUIBI (XJIOPCYTEK, Ty3) acKa3aHAbl COJNHJE Ke3/ecell OHbI KaXXETTi KBIIIKBIIIBIKIICH
(pH 1-3) kaMTamaceI3 €Ty MaKcaThIH/1a MEIUIIUHAIA KOJIIAHbLIA/IbL.

©O3i eKeHIITIH aHBIKTAY

Ty3 KBIMIKBUTE Cy/1a epIMEHTIH TY3 TY3€Ii:

HCI+AgNO;—AgCI+HNO;

2HC|+Pb(NO3)2 — PbCl,+2HNO;

AgCl ak TyHOaCH a30T KBINIKBUIBIH/IA epiMeiiii, 6ipak aMMuaK epiTiHmiCiHae epuIi.

AgC|+2NH3—>[Ag(NH3)2] Cl

Ty3 KBIMIKBUTBIH MapraHell OKCUIIMEH KOCHIN KbI3bIPFaH/Ia Ykl ra3 TOPI3i XJI0p OeTiHemi:

4HCI+M n02—>MnC]2+2H20+C|2T

TasanblrbiHa ChIHAK

Ty3 KBIIKBUIB KYpaMbIHa ayblp MeTainap, oubiH inmiaae Fe(Il), (IIT) Ty3aaps! kocma TypiHmae ke3aecyi
MYMKiH. Bynm Kocmamap mopinik 3aTTapra mpemaparThl akmapaT MaTepHalapblHaH Tycyl MYMKiH. Temip
TY3/1apbIH MBIHA PEaKIns KOMETIMEH aHbIKTayFa Oomabl:

FeCl3+K4[Fe(CN)g] — KFeFe(CN)g+3KCl

KOK

FeCls+K;3[Fe(CN)s] —KFeFe(CN)g+2KCl

Peaknmst TeHmeynepiHeH KepiHIN TYpraHmal, Ty3UIreH TyHOAmapAblH Kypambsl Oipaeit. By
CaNBICTBIPMaJIbl TYPJE COHFbI yakbiTTa FaHa Oenrimi Oosnjpl. OchlFaH JeWiH €Ki Typil jKeke KOChUIbICTap —
OepIuH J1a3ypi )KoHE TPYHOYIIEB KOTi Ty3uiel AereH 0omKaM OoJFaH.

Erep xmopnbl cyTek aiy CyTeriMeH XJIOp apachlHOa peakius OOWBIHIIA JKYpce, OHAa XJIOp Kocra
petiaae 6omybl MyMKiH. OHBI XJ10pOGhOPM KAThICBIH]IA KAIMH HOAUIH KOCKAH/Ia KYJT1H TYCTIiH maiiia 601ybIMeH
AHBIKTAIbL.

Cl,+2KJ—J,+2KCI

XJIOpCYTEeKTI TOMEHET] peakiysi KOMETriMEeH alFaH Jkaraaiaa:

2NaCI+H2804(k)—>Na2804+2HCI

Jopiltik 3aTTa Cynb(UTTEp MEH cyibdaTrrap Kocracs! 007aysl MyMKiH. KyKipTTi KBIIIKBIT KOCTIACKIH HOJ
JKOHE KpaxMall epiTiHAIepiH KOCY apKbUIbl aHBIKTalapl. O Ke3/1e MOATHIH TOTHIKCHI3IaHy bl Oaifkatasl:

SOZ3+H,0+J); — SO%4 +2H*+2J soHe MoaKpaXMaJl KelleHiHiH KoK TYCi sKoHbLIabL.

Bapwmii xmopunai epiTiHAiciH KOcKaHa, 6apuii CyIb(paThIHBIH aK TYHOACH TY3UIedi:

502'4 + Ba** — BaSO4l

Erep Ty3 KbIIKBUIbI KYKIPT KBIIIKBUIBI KATBICBIHAA AJIBIHCA, OHJIA MBIIIBSK KOCHAChI 00JIybl MYMKIH.

CaHabIK MeJIIIEPiH AaHBIKTAY

Ty3 KbINIKBUIBI KOHLIEHTPALMSCHIH €Ki 9/IICTIeH aHbIKTayFa 00Jabl:

1) HeWTpanu3ays 97ici (METHII KBI3FBUIT KaThICBIHAA CUITIMEH TUTpiiey — (hapMaKoNesuIbIK
amic):

HCl+NaOH—NaCl+H20

2) Xnopun-uoHb! OOMBIHINIA APTEHTOMETPHS IICI:

Cl+Ag* — AgClI
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TeMip cynbgaThl renTarnapaTsl
Ferrosi sulfas heptahydricus
Ferrous sulfate heptahydrate

Aubinybl. FeSOy4-7H,0- mpemapatbiH ay VIIiH TOTBIKCHI3TaHFaH TEMipAi KYKIPT KBIIIKBUIBIHBIH 25 —
30% epitiamiciame epitin, atMocdepana 80°C neifiH KbI3ABIpaIbL:

Fe + H2SOs—> FeSOs + HoT

Kpucranmannsipy. Ayachl3 karmaiija Kpuctangap TY3UIreHre aeiin epitinmini Oymanabipsim, 30°C
TeMIepaTypaja KemTipei.

Ou3uKaAIbIK KacueTi. AKIIBIT acbUl TYCTI  KPHUCTAIIBIK YHTAaK HEMece KOTumip —KachLT
KpucTanmap. Ayana KpUCTAJABIK CybIH Jkorantanel. Cyna oHaW epuii, KailHaN TYpFaH CcyAa eTe OHal epuii,
cnupTTe ic KysiHme epimeiimi. FeSOs burrammel ayama Oyseutagsl (t°C) Kel3ablpran kesfe Oyn yaepic
te3nerineni. Fe?* Toreirsin, KoHbIp TycTeneni. Kenripinren FeSO4-H,O — ak-cyp Tycti kpucranasl yaTak. Cyna
opTama epuii, ic Xy3iHIe dTaHoIga epiMen .

Kpucrannorunparst te3 yukpin. Kenripinren FeSOs-7H20 —tbiH any yuin kpucramtoruapartel 40°C-
Ta KemTipemi

Unentudpukauusnay. Temip(ll)  Ty3mapsl cynbbua-noHbIMEH Kapa TyHOa Ty3im,  XJIOpPCYTEK
KBIIIKBUTBIH/IA SPH/IL:

Fe + NazS — FeS|
Kapa
Cynbdar-nOoHBIH aHBIKTaY YIIiH Oapui XJIOpUAl epiTIHAICIMEH peaKIys XXYpri3ei:
SO+* + BaCl.— BaSOs
aK

Csinayaap. Aybslp Metaiul, MeIpsiin, Mapraten, temip (1), xmopuarep sxoHe kymon Kocnanapsl (KP

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

CanaspiK anbIKTay. KP M® OolibIHIIA IEpUMETPHSIIBIK 9JIICTICH XKYPri3e/ii. OMICTIH HETi3iHAE TOThIFY-
TOTBIKCHI3IAHY PEaKLUsCHI KYpPei.

Wnpukatop — QeppowH xoHE TUTpaHT peTiHae ammonmd mepuit (IV) mmrpater 0,1 M epitiamici
Konganbutansl. KpI3eut Tyc maiina 6osFania THTPIICH .

InaTuna npenapaTrapsl

Taburarra miatuaa metamuigapel (Ru; Ph; Pd; Os; Jr, Pt) xesmeceni. TaGurarra IIaTHHAHBIH
KocbutbicTapbl 1750 >kbuibl aHbIKTanAbl. [InatmHa Meranpapbl - O€NICEHIUNINT a3 XUMUSUIBIK JJIEMEHTTEpre
karaapl. TaOuraTTa IUIaTHMHA ANTBIHFA YKCAac KypaMblHIa KemnTereH Oacka IUIATHHIBI METajjap KOCIAachl
Kkezzeceni. MenuuuHa a TiiaTuHa npenapaTTapblHaH IUIATHH JKoHE IUCIUIATHH KospaHbuiaasl. Luc nzomepnepi
KaTepJi iciKke Kapchl METUIIHAIA THIM/II KOIIaHAIbI, a1 TPAHC H30MEpi MEAUIINHA A KOJITaHOAHIEI.

®u3uKaabIK Kacuertepi. [InaTtiHa — ak JKbUITBIP METaJlI, KBINIKBUIIA HeMece 0Oacka epiTkimrepre
epimeiini, marma aparbiaa (HNOs+HCI) epin (1:3), xomrurekeri Ty3 Ha(PtCls) Tysemi, Gymammsipran coH
KBI3BII-KOHBIP KpucTanaap Oexineni. Kerapipranma kapasasl sxxoHe mamMamer 270° C - Ta pIabIpaiiibL.

[TmatnHa MeTangapIapsl ar3ana KeMIeHI KOCBUIBICTap TYpiHAe Oomamsl, ojap Keibip dpepMeHTTepIiH
’KYMBICBIH PETTEI XOHE TOTHIFY ypAicTepiH Oackapajbl. KemeH i KOChUIBICTAp aHTUMHUKPOOTBI, aHTUBHPYCTHI
JKOHE KaTepii iCiKke Kapchl OesceH ik kepcereai. 1964 sxputnl muc-auxiaopoauammunomiatun (II) Pt(NH;).Cl,
OakTepusiHBIH KOO YPIICIH TEKEHTIHAIrT aHBIKTAN/Ibl, OAKTEPUSHBIH KACylla KaObIKIIACHIH OYy3aThIHbIFbI
(Jtm3mc) JKoHE a3/araH KaTeplli iCik aypyblHa Kapchl 9cepi aHbIKTaJIbI.

1969 XbUTbl TUIATHHAHBIH KEIIEHJ KOCBUIBICTAPhl IIMC — KYPBUIBICTHI KaTepii iCIKKe Kapchl —acep
kepceteTinairi ansikranmsl. [Inatus - [Pt(NHOH).Cly].

MeauuuHaga MIaTHHAHBIH TOMEHIE KOPCETIINeH IpernapaTTapbl KOJIJaHbUIAIbL:

Hucnaatun - uuc puxinoponuammuiuiatu (I1) (muc- [Pt(NH3)2Cly]) — kpucramnasr yHTak, capbr —
KBI3FBUIT TYCTI, CyZia a3 epui.

IMaatun — 1wc-auxiaopo-ouc-ruapokcmwiamuniuiatuaa (I1), muc —[Pt(NH,OH),Cly] capsr — skxacein
KHCTAIUT, CyJa a3 epuzi.
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[ucrmaTuHAl amy YIIiH Keaeci peakius KOJIaHbLIa bl:
K2[PtCls] + 2NH3—[Pt(NH3).Cl2] +2KClI
Hnentudukanusiay. Pt*? ranarenuarepmen peakuusra TYcir,
KEIICH T KbI3BUT TYCKE OOsITaIbI:

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

[Pt(NH3)4]Clz+K2[PtCls]»Pt(NHa4)[PtCls]\ xacsut Tyc.

[natiH ’KoHE WHUCIUIATHHAI METAJIBIK IUIATHHAHBIH TY3UTyl OOMBIHIIA aHBIKTalpl. O YIIH IUIATHH
mpernapaTsiHa TUAPA3UH CyTb(GaTHIHBIH ePITIHIICIH CUITII OpTaga KOCa bl

[Pt(NH20H)2Cl2]+H2N-NH2.H250s—> Ptd+N21+2NH20H+2HCl+Na:SOs+2H.0
HI/ICHH&TI/IHI[i K¥MLIpCKa KbIIIKbIJIbI KATBICBIHAA KLI3)L[LIpFaH)Z[a METAJIABIK ITJIATUH T¥H6aFa TYCGJQ[i:
[Pt(NH3)2Cl2]+HCOOH—> Pt +2NHCl+CO21+N2t

OuabpTpaTTaH XJIOPUATEP.Ii AaHBIKTAHBI.

Ceinayaap. [Ipenaparteiy epitinainepi Mennip Oomysl Kaxer. Lluc — mpemaprrapga CUITULIINIH,
MEHIIIKTI afHaJIBIMBIH aHbIKTaiabl. CyibdaTrap, ayblp MeTanaap, KYIISH Kocnalapbl CATBICTHIPY €PiTiHAICIHIH
IIETiHEH acraybl KaxerT.

CaHABIK aHBIKTAY. [ paBUMETPUSUIBIK JKOHE TUTPUMETPHSIIBIK S/1ICIICH aHBIKTaWabl. TUTPHUMETPHSIIBIK
omic OOWBIHIIA TIIATHH TIperapaThl CUITUIL OpTaja THAPa3HH CyIb(paThIMEH OpEKETTECYiHE HETi3/eNreH.
Kocnaspl KpI3OBIpFaHHAH KEHIH TY3UITEH XJIOPWUA HOHIBl apreHTOMETPHSUIBIK OMICIeH (MHAWKATOp TeMip
aMMOHUH alTyaachl) aHBIKTaIBL.

Cakray. [Inatun xoHe nucrmatuH A Ti3imjl, yJabl npenaparrtap. JKapeik tycneiTin xepae +10°C
KOFapbhl eMec TeMIlepaTypaja cakraiapl. MHbekuusra apHainraH JHOGMIbII YHTAK Typinae: ruatud — 0,015
nemece 0,03r, mucnnatud -0,01T.

7 I'agosIMHUI KOCBUIBICTAPBIHBIH JIPLIiK NpenapaTTapbiH TAIAAY

TafonuHuii — JAHTOHOMATAP TOOBIHBIH dJIeMEHTI, 3-azameHTamerwieHauamuH-N,N,N',-3-menTacipke
(AMATHICHYIIIAMUHOTICHTACIPKE) KBIITKBIIBIMCH KEIICH I KOCBLIBIC TY3€/i.

HOOCH,C N CH,COOH
5 \ /l\ )
N—CH,CH, cH, CH,CH;—N
HOOCH,C | CH,COOH
COOH

MenuiuHaga MarHeBUCT JKOHE rajoauamu]l (OMHHUCKAH) WHBCKIMSIFA apHAIFaH epiTiHIUIepl
KOJITaHBLTAIBI.
Magnevist*
MaruneBuct

lamoreHTeH KBIIKBUIBIHBIH TUMETITIOMHH TY3BIHBIH CyNbI epiTiHzici. ['agonenTreH Kemmkeuisl N-,N-
6vic-[2-[Orc-(kapOOKCHMETHIT)-aMHHO | -3 THII-TIIMIHHATO( 5- ) -Ta 10 InHa-TOM(2- ) -MeTToMUH- 1 - ie30KkcH-1-
(MeTunamMuHO )-D-TmonuTonoM 00JIbIT Ta0bIIaAb:
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O—C—0—Gd—0—C—0

ol Tl (.:O(‘)‘\.‘ CH, g
HOOC—CHzN’ CH,  "N-—CH,COOH
AN N4
ragonenTar

r _
aho)

LT

OH OHOH H OH NH-CH,

— il 2
MEITIOMHH

MarseBuCTiH CyJIbl epiTiHIiciHiH 1 M1 KypambiHaa, 469 Mr rafoneHTeH KbIIIKbUIBIHBIH TUMETHITIIOMUAH TY3bI
Gonanpl.

MarHeBuCTiH cumarramachl — MeJIip epiTiHagi, ©Ooc OemmiekrepaeH apeiiFad, pH  6,9-7,9,
ocMOJISITBABLIBIFBL 1833-2067 M OcM/Kr.

IafoneHTeH KBINIKBUIBIHBIH MOJICKYJIACBIHBIH Kypambl Tamoinauii(Gd*™) meramn aToMblHaH TYpajsl,
napaMmariuTTi KacueriHe ToH, (MPT) marHuTTi — pe3oHaHCTHI ToMorpadusia CUTHAIIBIH WHTEHCHBTLIITH
e3repTyre KaOUIETTi )KaHe yJIaMeH MyIIelepin OelfHeley KOHTPacTiiriH XKOFapbuIaTa bl

Tomorpadusra Tycy ajablHIa MarHeBUCTI Kype TambIpra (yiakenaepre 1 xr aeHe canmarbina 0,1-0,2
MT JIeiiiHTi go3aa) enrizeni. OnTuManIsl KOHTPACTLTIr 45 MEUHYTTaH KeHiH maiaa 0omambl.

Gadoiamide*
I'apopmammn

lagonnamuy (OMHHCKaH) — MeJIAIP, €PITIHII TYCCI3/ieH capbl TycKe JACHiH KOpIHETiH, MEeXaHUKAJIbIK
KOCBUTBICTaH 00c¢ 6oysl THic, pH 6,0-7,0; ocMmonstbabutbirst 700-860 M Ocm/ Kr.

IMn oMHHCKaH epiTiHmiciHiH Kypambiaga 0,287r ragomumamun Gomybsl kepek. [amommamua - [N,N-
buc[2-(kxapOokcuMeTHI |MeTHIKapOaMONIT [ME THIT |aMHUHOITIII |-TIIMIMHATO(3-) TagoIMHuYyM Oap:

o:clz—o——-—,eq—-o-—tlz:o

L .~

?Hg (":00 CH,
0=(|:—CH§-N' CH, ‘chni—tlz:o
K 5 NH
CH, CH,

ragofwaMup

49




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeauuuHa akaaemusicbl» AK AO «HOxHo-KasaxcTaHCKas MeOMUUHCKAST aKaaeMus»
dapmMareBTUKAIBIK KOHE TOKCUKOJOTHUSIIIBIK XUMUs Kadeapachl 044 -55/
«[opinik 3aTTapabl Tanaay xoHe 3epTTEeY/AiH Kbl dicTepi» MoHI OOWBIHILA 19pic 73 6errin 50 GeTi
KEIIeH1

XUMHSUIIBIK KYPBUIBICBI MEH 9cep €Ty KacueTi OOMbIHIIA MarHeBUCTKE YKcac. bac meH >kyJIblH MUBIHBIH
MarHUTTI PE30HAHCTHI TOMOTrPadUACHIHAa KOHTPACTLIITIH )KOFAPBUIATY VIINIH KOJIIAHBUIAABL. 3epTTEy allbIHaa
Kype TambIpra, KaTaH Oip per aeHe canMmarbiHa OaitmaneicTl 0,2 Mr/kr-ra neilin enrizimeni. [Ipemaparts
CHTI3TCHHEH KeiH MaKCUMAJIIBl KOHTPACTUIIT 45 MUHYTTaH KeiiH maiina 0oapl.

MarsneBucreri rafoJMHUKAI  WAECHTUHUKALMSIIAY —YIIiH JOpUTIK Ipemapar IeH CalbICTBIPY
epitinaiiepinin YK- cHekTpiepiH caabICTBIpy apKbUIbI XKyprizeni. ['agoneHTeH KBIIKBUIBIMEH METJIOMHHI
JKYKa KabaTTel XpoMarorpadus 9IiCIMEH aHBIKTAy VIIiH 3epTTEICTiH epiTiHIIMEH CTaHOApTTHl epiTiHAiHIH Rf
MOHJIEPIH CaJBICTBIPA OTBIPHII, AHBIKTAHIBI.

MarHeBHUCTIH Ta3aJIBIFBIH aHBIKTAY CBIHAKTAapHI XKYKa KadaTThl XxpoMaTtorpadus aniciMer (6oc Kyhinaeri
TaJIONIMHIHA KOCTIAChl) JKOHE >KOFaphl d((EKTUBTI CYWBIKTHIK XpoMaTorpadus omiciMeH (TeKTeC KOCHUIBICTapHI
Ooubin TaOBLIATHIH MEHTACIPKE KBIIKBUIBIHBIH TybIHIbUIApEl  0,3% >KOFapbl eMec, jKOHE OJIapAbIH BIAbIpAY
enimzepi 0,8% xorapsl eMec).

MarHeBucTeri raJloJMHUIIIH KypaMblH aHBIKTay YIIIH aTOMIbI-a0COPOLMSUIBIK CIEKTPO(OTOMETPHS
(77,6-82,4 mr/ mut) amici KOJIJaHBUIA/IBI; METJIOMHH - TONAPUMETPUSIILIK (4,68-5,19°) omiciMen aHBIKTaibL;
apTHIK JUATHICHYIIAMHUHOIIEHTACIPKE KBIIIKBUIBIH (OTOMETPUSUIBIK TUTpiey opmiciMer (200-400 wmkr/mi);
raJIONeHTaH KBIIIKBUTBI KYPaMbIH JKOoFapbl 3()(EeKTHBTI CYHBIKTBIK Xpomartorpadus oficiMe (446-492 mr/mi)
AHBIKTANIbI.

OMHHUCKaH/arbl TaJ0JUaMUITI aHBIKTay >KOFapbl 3(PQeKTHBTI CYHBIKTHIK Xpomartorpadus oniciMeH
CTaHIAPTTHl EPITIHAIMEH CalBICTHIPy apKbBUIBI JKypri3imeni. OcChkl ofmiclieH Ta3ajbIFbIHA CHIHAK (TaJI0AHaMUJ
IIBIHBIHBIH THKTEP] 98% KeM eMec) jKoHe CaHIBIK aHBIKTay (95-105%) xyprizinemni.

Exi Iopistik 3aTTEI OCMOMETPHSUIBIK SAICIIEH OCMOC KBICHIMBIH JKOHE MOTEHIIMOMETpHsIMEeH — pH MoHiH,
COHBIMEH Oipre epiTiHALTepiHIiH MONipiiriH, Tycrimirie, ayslp Mertamt ty3gapeiH (0,002%kem  emec)
anbIkTaiinpl. ConpiMeH Koca crepmibfirin (M® XI OoitpiHmma) GakrepHanbIsl SHAOTOKCHKAHTTAPABIH Oap
exennirin (LAL-TecT), KepiHETIH MeXaHHKAIBIK KOCBIHIbUIApFA TeKcepy >Kyprizemi. OMHHCKaHAa COHFBI
3epTTey BOpHAHBIH 3JICKTPOH/IBI €CENTEYIIT KOMETIMEH JKYPIi3em.

MarneBuctti OejMe TeMmIeparypacblHAa Cakraiasl, an oMHHcKaHael 30°C-TaH >KOFapbl emec
TEeMIIepaTypaja KYH KO3iHeH KOPFaIIFaH jKoHE SKIHIIUTIK PEHTIeH COyJIeCiHeH KOpray Kaxer.

MarHeBUCT KOHE OMHHUCKAHIBI SJIOPJbI - 0ac >KOHE >KYJIbIH MHUBIHBIH SAPO-MAarHUTTI PE30HAHCTHI
ToMorpaduschiHaa Koianananel. 10,18,20 M1 amimynaga MHbEKIMSIIBIK SPITIH/I TYPIHIIE MIBFapaIbL.

4. UniocTpaumAnbIK MaTepuat:
- KecTenep;
- mpe3erTarust Microsoft Power Point.

5. Oneduer
Heri3ri:
Ka3ak Tijxinge:
1. ApsicranoBa T.O. ®apmaneBTUKAIBIK XUMUS: OKYJBIK.T. | -AMaTel: «OBepoy, 2015.-592
0.

ApsictanoBa T.O. @apManeBTHKANBIK XUMUS: OKYJIBIK.T.2-AMaThl: «OBepoy, 2015.-6026.
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704 ¢
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2. ApsicranoBa T.A. dapmaneBTuyeckas Xumusi, yueOHuk, ToM Il:- Aiamater: «9Bepo», 2015.-640c.
lNocynapcrBenHas dapmakones Pecriyonmuku Kazaxcran.-Anmarst: «2Kubex sxoib1», 2008.-Tom 1.- 592¢.
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-352c.
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JIEKapCTBEHHBIX (HOPM METPOHHUIA30J1a: HAYIHO-METOAIecKie pekoMeHaanuu.-[IIsiMkenT: «Omxem». 2015. —
84 c.
28. TypcybekoBa b. U. befiopranukainsik /I3 Tanaay: oKy Kypaibl.- AinMatsl: IBepo, 2016. - 120 6.
29. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York: Oxford University
Press, 2014. - 96 p. +a1. onr. guck (CD-ROM).
30. Cairns, D. Essentials of pharmaceutical chemistry: textbook / D. Cairns. - 4th ed. - London: [s. n.], 2013. -
308 p
31. 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.bakbLiay cypakrapsl (Feedback kepi 6aiinanbichb)
l"anorennep >koHe OHBIH CUITUIIK METaJIAapMEH KOCBUIBICTAPBIHBIH METUIINHAIaFbl OPHBI
CinTini MeTan KaTHOHJaphIHA TOH PeaKIUsIap
TlamoreruaTepAiIH CAaHIBIK MOJIIICPIH AaHBIKTAY O/TiCTEPIH aTaHbI3
Won npemnapaTbIHAaFs! KOCTIATAP/IBI aTaHbI3
JKexe »xoHe TONTHIK peaknusuIap bl TaHIayAa KOJIIaHbUIAThIH TAJIOTeHAEP IIH XUMUSITBIK KacHeTTepi
Tamorennmep oHE OHBIH CUITUTIK METaJAapMEH KOCBUIBICTAPHI TOPLTIK IperapaTTapblHbIH CcalachblHa
KOMBUIATBIH TaJlanTap

oakwnhPE

Ne6 [opic

1.Takpipbiobl: [[.U.MeHe/ieeB NePUOATHIK KyleciHiH V TON 3JIeMeHTTEPiHiH TYBIHABLIAPHI

2.Makcatbl: CryneHTTepre OcHOpraHWKAIbIK JOPITIK 3aTTapAblH albIHY, CaKTally >OHE KOJIaHy
CaThUIAPBIH/Ia HOPMATUBTI KY)KATTap, JOPUTIK 3aTTap CAMachlH PErilaMeHTTCHTIH MEeMJICKEeTTIK MPUHITUITEP MCH
epexenep TanaObIHa cail (hapMalleBTHKAIBIK Ty jKacayIbl YHPETy

3.09pic Te3ucrepi

Kocnap:

TaburaTer OeHOpraHUKAJIBIK AOPITIK 3aTTapAbI TANIAY epeKIIeNiKTepi;
Ta3apThuUIFaH *oHE LIAHIIYFa apHAIIFAH Cy/Ibl TAI/AY;

Cyreri acKbIH TOTBIFbI )KOHE OHBIH KOCBUIBICTAPHI;

Hatpwii HUTpHTI;

BucMyT Heri3nik HUTPaThl KOCBIIBICTAPHI.

grwhE
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Taburarel OeHOpraHUKaNBIK JOPLTIK 3aTTap KyYpaMblHA KipETiH AJIEMEHTTEp - ar3a YIIiH KaXeTTi Makpo-
JKOHE MUKPODJIEMEHTTED.

TaburarTsl OeliopraHuKaNbIK IOpLTIK 3aTTap 0apibIK A9piIik 3aTTapasiH 20% Kypaiasl.O3iHiH TaOUFaThIHA
Kapail OellopraHMKabIK J9PUTIK 3aTTap OPraHUKAIBIK JIOPUTIK 3aTTaplaH epeKIIeneHe i, oap:

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

CBIPTKBI TYPiH, TyciH e3repreni (CuSO4*5H,0 — kek, KypaMbIHAAFbI KPUCTANABI CYBIH SKOFANTHIIN, TYCCI3ICHE ];
ZnO - KpucTabl TOPJIAPBIHBIH ©3repyi ocepiHeH KbI3AbIpFaH/ia Caprasibl, CaJKbIHAATKAHIA KalTaaaH aK TYCKe
aifHaaap! XKoHeE T.0.)

BetiopraHukaibIK OOpPITiK 3aTTap HASHTH(OUKAIMACH (hapMaleBTHUKAIBIK Taigay alMarblHOa JKaKChHI
3epTTENreH.

Tangay ke3iHae 3ACKTPOJUTTEPIIH CYJIbI ePITIHAIICPIMEH KYMBIC JKacaiaabl. Tangay TOJBIK epiTiireH
3aTKa emec, Oenrii Oip KaTHOH HEMEeCe aHUOHFA KacalIbIHAIbI.

Orreri
Oxygenium

AuapiHybl. OTTekTi eHuipicTe OipiHIN Tocin OOMBIHINA (pakIusIan ajIblH-alda ayaHbl CYHBUITY
(TemeHri Temmeparypana peKTH(UKanWsulay ofici) apkputbl anmaabl. AnabiMeH a30oT OymaHaiubl (Txaiiway —
195,67°C ), keitin orrTeri (Traiinay— 183°C ) OynaHamsl.

ExiHmn Tocii: cymel 3MeKTpoim3Aey Ke3eHiHae Oip Me3riige OTTeri MeH cyreri ansiHanmel. Hatpuit
THUAPOKCUATIH HeMece KaIUiAiH cyisl epiTiHnutepin 60-70°C snexrponmsaeiiai. YaepicTi apHaiibl KaToJ JKOHE
AHOJI PETIH/IE IEKTPIII BIABICTAPAA KYPTi3e/i.

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

Ortreri >Xep KbIPTHICHIHBIH €H KEHIHEH TapaifaH 3JIEMEHTi, aya atMocdepacsiHna 6oc kyiinae 23%,
cyma 89%, amam ar3aceiHma - 65 % kesmecenmi. 1772 x. Illeene Geminm anmbl. MeaunuHana OTTEKTI KOJNIAHY
ANIBIHAA Ta3ajiay YAEpiCiH XKYpri3emi, O YIIiH alAbpIMeH epIiTIHAIHI cirTinepaeH, Keiin cyaan eTkizexni. Kyprak
OTTEK THIHBIC Ay XKOJAapbl MEH OKICHIH IIBIPHINTH KaOBIFBIH TiTipkeHAipeni. Ottek M® IX GachutsiMbIHA
EHTI31IreH.

du3ukaidbIK Kacueri. Tyccis, micci3 ras, ayagan aysip. CyHBIK jKOHE KATThl TYPIE AJICIH KOK TYCKE
6osutran. OTTek cyabiH 43 Oeltirine xoHe ciupTTiH 3,6 Oemirinae epu/i.

HNnentudukanusiaay. On xaHaabl, COHABIKTaH OHBI MAEHTHU(HKALUsIAY JIan eTyl OOWBbIHIIA JKoHE
otTeri 6ap BIIBICKA EHTI3TeH Ke3/1€ JKapbIK OOJIBII JKaHybl apKbUIbI aHBIKTAMIbI.

OTtekTi Oacka ras Topisaec npenaparrapaal — a3oT okcuaineH (I1) axpIpaTy yIIiH OTTEKTI JKOHE a30T
oxcupiniy (II) 6ipreit kememin KochIn apanacTeipaabl. HoTwkecinae ra3napapH KOCTIACH! CAPFBIMI-KBI3BUT TYCKE
OOSLITBIT, a30T AUOKCUJIIH TY3Ei:

2NO + O2 —3NO2

Korapseina Oepinren peakiustasl a30T okcui (I11) 6epmeiini.

CrpiHaynap. OHIIpICTIK aly Ke3eHIHAE OTTeK 0Oacka Ja YJbl Ta3mapIblH KOCTIACHIMEH JIACTaHYbl MYMKIH,
COHJIBIKTAaH OHBIH TA3aJIbEFBIH TeKcepemi. baprbik chiHaymapma Gerzie yIbl ra3mapsl 0ap KOCTIAHBIH CAITachblH aHBIKTAY YIITiH
PEAKTUBTCH OTTEKTIH Oesrim Oip Memiiepin etkizem. Keiine orTek Oetitapart 00mybl MyMKIH, KBIIKbUTIAP MEH CUTTLICPIIIH
ra3 Topi3gec KOCHajapblH KOJOPUMETPISUIBIK OMICTICH WHAMKATOP — EpITIHAICI — MEeTWI KbBBUIIBIH TYCI aybICKaHIIA
aHBIKTaapL. KeMipTek OKcHl KOCTIAChIH aHBIKTAy YIIIH, OTTEKTI KYMiC HUTPATHIHBIH aMMHWAKTBI €pITIHIICIHEH OTKi3eli.
Epirinainig Kapaiibin keTy ce0edi KyMICTIH KOMIPTEK OKCHIIIMEH TOTBIKChI3NaHybiHa OaiiianbicTsl Oonazpl. CO Kocriackl
OoJmraH JKaFIai/a epiTiH/ Kapasibl:

CO + 2[Ag (NHs)z] NOs + 2H,0 ——2/kg + (NT4)2003 + 2NH:NO3
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CO; xocnacel (KeMipTeK IUOKCHII) OONFaH jKarjgaijga OTTEKTI Oapuil THMIPOKCHII apKbUIbl OTKI3ICHIEe
OMaJIeCUCHITHS TY3LIeIi:

CO: + Ba (OH); BaCOs» H,0

OTTeKTe 030H KOCHAaJaphl jKoHE 0acKaga TOTBHIKTBIPFBHINI 3aTTapIblH JKOK E€KCHIITIH TeKCepy YIIH OTTEeKTi
KaJwii HOMUAIHIH epiTiHAiciHeH oTKi3eni. EpiTiHire kpaxmai »oHe MY3JbI Cipke KBIIIKBUIBIH Kocaasl. EpiTiami
Tycci3 60mys! KaxeT. Erepze epiTiHai Kek Tycke Oosuica, OHIa OTTEKTE 030H KOCIachl 0ap 00BN caHaladbl.

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

CanabIK aHbIKTay. OTTEKTIH CaHIBIK aHBIKTAY TOCUIAEPIHIH OapIbIFbl OHAW TOTBIFATHIH 3aTTapMEH
opekertecyre Herizgenren. M® IX OachlibIMbl OOHMBIHINIA BOJIOMOMETPHSUIBIK OIC  ra30aHaM3aTopnaa
xKyprizutemi. ['emMnens KYpbUIFBICHIHAA OTTEKTI KypaMblHAA CIiHIPETIH KOCHachl 0ap MBIC aMMHAKThI
epiTiHiCiHeH oTKizeai. MBIC aMMUaKTHI epiTIHIICIHIH KypaMbIHJarbl CIHIpETIH KOcTa: aMMOHHH XJIOPH/L JKoHE
ammuak. KypeuirbsiHbIY inriae auametpi 0,8 MM MBICTBIH CIIMPaibbl CHIMBIHBIH Y31HAICIH CaJBI KOSIAbl. MBIC
OTTEKIIeH TOTHIFanbl, Ty3lumreH Mbic okcumi (II) ciHipeTiH epiTiHIIHIH KypaMBIHAAFbl KOMIOHEHTTEPMEH Te3
apajia OpeKeTTeCil KeTe/i:

2Cu+0,  —2C40
CUO+2NHsH20+2NHiCl  [CUgNHs)a]Clz+3H20

Kypambiana orreri 98,5 %-nan kem emec (1,5% a30T Kocmachl »oHe HHEPTTI Ta3fap Kypaiasl ) 601y Kepek.
Koaaanbuiybl. OTTek JKeTicleymIlik aypyiapbiHaa Kojmaubsuiagsl. 40-60% OTTeKTiH ayameH
KOCTIAChIH THIHBIC aJTy YIIIH KOJIaHAa bl
OTTeKTI KoK Tycke OosuiraH OayuloHAa cakKTaiIpl. PenykTopnblH OypaHIachlH TEK TaJbKIIEH CYpy
KQXCT, OPraHUKAJIBIK MaiJlapMEH Cypyre O0omMaiiel, cedeOi OTTEKTiH MIBIFYbIHA OAJIaHBICTHI KAPBUIBIC OOITYBI
MyMKiH. J[opixaHamap/ia OTTEKTi THIHBIC allyFa apHaJFaH apHaWbl ®KacThIKTapaa 0ocaTaipl.

Cy, Tazapteuiran - Aqua purificata
Cy, ete TazapThlIran- Aqua valde purificata
Cy, nabexnusira apHaiaran- Aqua ad iniectabilia

Kazaxcran Pecrryonmkachibsi, Memitekertik ®apmaroresicbiibiH, (KP 1-2, 469-477 6. M® ) TanmanrapbiHa CoiKec
Cy KOJZIaHy CayachIHa, OHIIPY TICUTIHE JKOHE Ta3aIBIK JACHIeiiHe OalIaHbICTBI OOMHEIl: ¢y mazapmbliean (Ta3apThUFaH Cy
Ok eHIM KoHE KOHTEHHEpIepIeri Ta3apThUEaH CY); C), ome Ma3apmbliFaH; Cy, uHbeKyusea apHanean (AHBEKIMSEA
apHaJFaH Cy OaJIK - 6HIM KOHE MHBCKIVSEFA apHATFAH CTCPUIIB]IL CY) MaKaIaiaphl OCpireH.

Tazapmouizan cy — Oacka Hyckaynap OojMaca, CTCpPHIIBII JKOHE anmMpOrCHUICPICH 0acKa, Jopi-IopMeKTepi
JIAMBIHIIAY YIIIH apHATFaH CY.

AnbIHybI. TazapTeutarad CyzIpl, Oank-eHIMI MCTIIBIMSIIAY apKbUIBIL, HOH alMacy, Kepi 0CMOC HeMece Ke3 Kel'eH
0acka JIafbIKTBI 9JIICIICH aybI3 Cy/IaH allajibl.

Konmetinepnepoeei masapmoiizan ¢y — KOHTEHHEpIEpre eILeHI KYHbUTFaH KoHE MAKPOOHONOTUSUTBIK Ta3aBIKTBI
KaMTaMachI3 €TETiH MapTTapa CaKTATIATBIH Ta3apThUFaH Cy, Oank-eHiM. KypaMbIHIa KOCBUTFaH 3aTTap OOIMaiiibL.

Ome mazapmoiizan cy — «VIHbEKIWSFa apHATFAH CyIbD) MaiaaHyIaH Oacka >Karmaiiap/a, opi-IopMeKTepIi
JIAMBIHAY YIIH apHAIFaH KOFaphl OMOJIOTMSUTBIK, CATTATIBI CY.

AnbIHYBI. OTe TazapThUFaH Cy/apl 0acka JAWBIKTBI OMICTEPMEH, MBICATIbI YIIBTPACY3y JKOHE HMOHCHIBIAHIBIPY,
YHIIECKeH KOcapiiaHFaH Kepi 0CMOC apKbUThI aybl3 CyIaH anaabl. KypammpIH THICTI KypaMbl KOHE TEXHUKABIK AYPHIC KYMBIC
icTeyl KakKer.

Huvexyunza apnanzan ¢y — NapeHTEpaIbIiK KOJAHBUIATHIH JI9Pi-IopMeEKTep/l AaiibIHaraHa epiTKill peTiHae
(MHBEKIWSFA apHATIFaH Cy, OaJIK-OHIM) HeMece CyOCTaHIsUIAp/Ibl HEMECE MapeHTEPATHIIK KOJIAHBLIATHIH IOPi-IopMEKTep/Ii
TaiiaaHap ayaplHAa epiTy Hemece CyHbUITY YILUH (MHBEKLMSsFa apHAIFAH CTEPWIbIl Cy) NMaiiajaHbUIaTeH Cy. OHAIpY
YpAiCiHZE JkoHE caKray Ke3iHIe TIPHIUIKKE KaOUIeTTi a3poOThl MHKpPOAF3ajapAblH JKAIIbl MeJIIEpIH THICTI JKOJIMEH
OaKpUIay/Ibl )KOHE Kalarasay bl KAMTAMAChI3 eTETiH Kypayibl KOJIaHaIbL.

AnbIHYbI. VIHBeKIMsFa apHATFAH Cy/Ibl, OUTK-OHIMI CyMeH *KaHacaThIH OeTikTepi OelTapar MIbIHbIIAH, KBapLTaH
HeMece JIaMbIKThl METATIAH JKacayFaH Kypalia JMCTWUBIIMSIIAY apKbUIbl aybl3 CylaH HEMece TasapThUFaH Cy/IaH anajibl.
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TaMIIbUIApIBIH achIll TOTUTYIH OONIbIpMAY YIINH KYPaT THIMII TCTIKTEPMEH Ka0IbIKTaTyhl THIC. KypaiapH THICTI KypaMbl
JKOHE TEXHHKAJIBIK YPBIC KYMBIC icTeyl KakeT. JKyMbIc OachIHIa albIHFaH CY/IbIH AJFAIIKbI OOJIIIiH TOTiM TaCTAM/IBI, COlaH
KeHiH JUCTIUISTTHI KUHAKIBL

Huvexkyunza apnanzan cmepunvoi cy — NAWBIKTHl KOHTEHHEpIEpre OJIILEHIN KyHbUFaH, THIFbIHIAFAH JKoHE
AIbIHFaH OHIM OaKTepHSUIBIK SHIOTOKCHHZEPIe ChIHAYy[aH OTylH KaMTaMachl3 €TeTiH jKaFnaiiapia KbI3IbIpy apKbUIbI
CTEpWIIb/ICHICH, MHBEKIVSFA apHATFAH CTEPWIbIl Cy, Oank-eHIM. KypamblHma KOChUFaH 3arrap OonmMaybl THIC. OpOip
KOHTEHHep/Ie HOMUHAIIBI KeJIeMI'e COIKeC KeJIeTiH MHBCKIISFA apHAIFaH CY/IbIH JKeTKUTIKTI MOJIIIIepi OOYHI THiC.

DuBUKATBIK KacueTTepi OOMbIHIIIA CyIIap TYCCI3, HiCCi3 KoHe ToMCi3, MeIip CYHBIKTHIK, pH MoHi 5,0-7,0 TeH.

Tazapmeiizan  cyoviy, ome masapmvLieaH CYOblH, UHbEKYUAA apHAI2aH cy, OAIK-OHIMHIH, >KOHE KAKeTTi
CamajiapblH  KAMTaMachl3 €Ty VIINH BaIAJAISUIAHFAH —OIICTEMENeplli TMaijanaHagbl JKoHE OHMIPIC  YpIiciHme
AJIEKTPOSTKIZKIIITIKKE, MUKPOOHOJIOTHSIIBIK, TA3aJIbIKKA YKOHE JKAIIIBI OpraHUKATBIK KemipTekke (0,5 MI/I-IeH apThiK eMec)
YHEMI OaKpUIaY JKYPriziTei.

Memwixmi onempoomxizeimixmi anvikmay Off-line Hemece in-line pexuminne KP M® (2 tom 469-477 6.)
IAPTTapbl OOMBIHINA CYapFa XKYPri3iIei.

Konaiice3 KyObUIBICTapIbl Kalarajay VIOH ONapAbIH: UHbeKYUsd apHAIan cy, OaIK-0HIM JIcoHe ome
masapmoliear  cyobly MeIIEPICPIHIH MICKTeY Tl HOPMAIApBIH OCKITeMi: KATBITHI xaFmaiapaa 100 miu-ne 10-HaH apThIK
eMeC MUKPOAF3aJIap/IbIH, OOTYBIHA PYKCAT €TUICH], all Masapmblizan Cyobly, ok —enivinde - Oip Mummmrpae 100-meH
ApTHIK €MEC MUKpOAF3aJIapABbIH OOJTybIHA pyKcaT eTiiell. AHBIKTAy bl KOPEKTIK OpTa peTiHze S arapipl MakiianaHa OTHIPBIIL,
MeMOpaHaIBIK, Cy3y omiciMeH >xyprizeni; nHKyOarmpsHb! 30-35° C Temmeparypana 5 Toyimik Ooibl xyprizeni. ChlHaNIATHH
YAITiHIH 6JIIIeMiH KYTKEH HOTIKere OaiiyIaHbICTBI TAHIAI AJTa/IBL.

Tazapmeinzan cyoa (Oank eHiMIE) HUTpATTap, AJIOMHUHUH, ayblp MeTalAap >KoHE OaKTepHSIIBIK
SHAOTOKCHHEP HIEKTIK MeIIepae Kidepineni.

Ceinayaap. Humpammap 2+10° %-nan (0,2 Mna) apThIK eMec. 5 My cyOCTaHIMSAHBI My3 MOHIIACHIHA
OaThIpbUTFaH ChIHAYbIKKa caiazpl, 0,4 mu 100 r/n kanuit xaopuai epitinaicig, 0,1 M audeHnTaMuH epiTiHAICiH
’KOHE TaMIIBLIATHIN, apajacTeipa OTBIPBIT 5 MIJI a30TTaH Ta3a KYKIPT KbIIIKbUIBIH Kocajpl. ComaH KeHiH
ceiHaybIKTHl  50° C Temmeparypara JAeHIH KbI3JABIPBUIFAH Cy MOHIIAChIHA ayBICTHIPaJbl. 15 MUH OTKEHHEH
KEHIHT1 albIHFaH epiTiHAIHIH Keriaip Tyci 4,5 Mia HuUTparTapiaH Tasa cy MeH 0,5 MJI HUTPATTBhIH CTaHIApPTTHI
epitingicin (2 MiuNO3 ) nmalianaHeIn, CHIHANATBHIH €PITIHIIMEH KaTap NalbIHIAIFaH CATBICTBIPY epiTiHmici
TYCIHEH KapKbIHIBIPAaK O0OJIMAyBI THIC.

O OB O-O=O
HZSOlI HZSOG
~ [ OOl |

Anomunuuiioi  KP M® (2.4.17) 6oitbinma anpikrarad kesae 10 %-nan (10 mupa?) apTeik emec 60m1ybl
kepek. Erep TazapThuIFaH Cy Iuanusre apHalFaH epiTiHAlIep oHipiciHe apHajca, aHBIKTay Akl XKYPTIi3ei.
Ayvip memanoap KP M@ (2.4.8, A-anici, 1-2, 4776.) OoiibIHIIIA aybIp METAJAP/IbI aHBIKTaFaH ke3ne 10
5 %-nan (0,1 mua?! ) apTeIK emec Oonybl Kepek. TeMeH[e KENTipinreH oicTepie THOALETAMMI PEAKTHBIH
nmaiinanananel. bamamacel perinae Hartpuid cynbGual epiTiHmiciH maiimamaHaxel. A skoHe B omictepinme
THOALICTAMH]] PCAKTUBI OPHBIBIHA HATPUH cymb(uIi epiTiHIICIH HalganaHFaHAa, MIHACTTI Typae Oakpuiay
epiTiHIICiH nmaiiblHgayabl Kocy Kepek. ChIHAjaTBIH epiTiHAlI JaiiplHayna, OFaH CaJbICTHIPY €pITIHAICIH
JAfpIHIay YIIiH KOpCEeTUIreH KolieMIe KOPFACHIHHBIH CTAaHJAPTTHI €pITIHAICIH KOCHII, XKeKe 0anTa KepceTireH
CBIHAJIATHIH 32T MOJIIIIePiHeH 0aKbUIaYy epiTIHAICIH JabIHIANTBL.
A 20ici OOWBIHIIIA CBIHAKTHI )KYPriy YIIiH 3 epiTiHai ambIHaIbL:
1) Ceinanatsia epitiami. XKeke 6anra kepcerinres 12 MiT CBIHATATHIH 3aTTHIH CYJIBI ePiTiHIICH.
2)CanbicThipy epitinmici. eke kepcerinren 10 MJI KOPFaChIHHBIH CTaHAApTTHI epiTingici (Immn?t Pb%)
JKOHE 2 MJI ChIHAJIATBIH EPITIHII KOCITACHI.
3)Kommnencanusiiplk epitiami. 2 mn pH —br 3,5 Oydepmik epitinai kocamsl, apanacTeipaipl, 1,2 mi
THOAIETAaMUJ PEAKTHBIH KOCAJbl JKOHE OiplieH apanacTelpajbl. 2 MHUHYTTaH KeHiH epiTiHauiepai
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Kapaiapl. Erep KOMIEHCAIMSUIBIK €PITIHIIMEH CAJBICTBIPFaHAa CANBICTBIPY €PITIHAICI alllbIK-KOHBIP
TYCTI O0Jica, ChIHAY JKapam[bl en ecenrteneai. Erep chiHaIaThiH epiTiHAIHIH KOHBIP O0SYbI CABICTHIPY
epiTIHICIHIH 00slybIHAaH KapKBIHJBIPAaK 00JIMaca, ChIHAJIATBIH 3aT JKapaMJIbl JIEH ecerTene.
baxmepusnvix snoomoxcundep (KP M@ t-1, 2.6.14. 1916.) 0,25 Ob/mi-nen kewm, erep Ta3apTbUIFaH cy
opi Kapail 0aKTepHsUIBIK YHJOTOKCHHJEP/I JKOI0 MPOLEAYpachl3 TUalu3re apHAJFaH epiTiHAuIep oHIIpici yuIiH
apHayraH Oonca. by 6an mopi-aepMexTepaeri 0akTepHsUIBIK SHIOTOKCHHIEP KOHLETpausAchiHbIH Dapmakories
TajanTapblHa ColiKec KeNyiH aHBIKTayFa apHajFaH OeC OIiCTi CHIATTalibl. BaKTepHsIbIK 3HIOTOKCHHAEpPIe
cerHay kyprisrerane (JIAJL -tect) cemcep kylipeik Limulus polyphemus ameGorurTep mTu3aThIH HaiganaHa b
OHpoTOoKCHHAEP] Oap epiTiHAiHI JU3aT epiTiHIICiHe KOCYy KOCIIaHBIH JaiIaHyblHa, TyHOA HEMece Tellb TY31TyiHe
oKeneni. Peakums »KbUIIaMabIFbl SHIOTOKCHHACP/IH KOHLEHTpanusAckiHa, pH-Ha jkoHe TemmepaTypara Toyeli.
Peaxuys yIIiH u3at KypambIHJa MiHIETTI TYpAE €Ki BaJICHTTI KaTHOHIAP, TPOMOBI TY3LIy 1l KAMTaMachl3 €TETIH
(hepMeHTTIK XKyiienep koHe TPOMOBI TY3yre KaOiieTTi akybI3 00yl KaKeT. DHIOTOKCUHACP KOHIICHTPAIMSICHIH
XPOMOTEH/I MENTUATIH JIM3UCTEHY PEaKIUsICHIHAA, SHIOTOKCHHACPMEH OHBIH OEJICSHIUINH KYIIeHTKEHHEH
KeHiH, Iu3ar epitinaicinae Oocar MBIKKaH OOSFBIITAPIBIH KOHIEHTPAUsIChl OOMbIHINA J1a ecenteyre 0oabl.
Kexneci Oec azic cunarranraH:
A amici — renp Ty3UTy Sfici: IEKTIK ChIHAY;
B omici — renmp TY31UMyIiH XKapThUTal CaHIBIK SIiCi;
C omici — TypOUAMMETPIIiK KHHETUKAJIBIK O/IiCl;
J omici — XpoMOTeH/Ii IeNTH T TaiaTaHaThIH KHHETHKAIBIK SiCi;
E omici — xpoMoreH i nenTua naifanaHaTelH COHFBI HYKTE 9JIiCi;

Kazakcran PecmyOnmukaceiasiy Memnekertik ®@apmakonessHeiH (1.2, 477 6.) Tamabbl OoifpIHIIA
KOHmeUuHepepoe2i masapmvlieak CcyObly CalachlH aHBIKTAY YIIH KBIIIKBUIABIFBIHA HEMece CIUITLTIrHE,
TOTBIKCHI3IAH/IBIPFBINI 3aTTapFa, XJOPHITEpre, Cylb(arrtapra, aMMOHHUI Ty3AapblHa, KaIbIM MEH MarHuire,
KYpFaK KaJIJbIKKa, MHKPOOHOJOTHSUTBIK Ta3aIbIKKA ChIHAYJIAP KYPIi3iiemi.

Konmeiinepnepoezi mazapmeinzan cyoa Kazakcran PecyOnvkacbiabiy Memekertik dapmakomnestHbIH
TaynabblHA COHKEC TOTBHIKCHI3NAHIBIPFINI 3aTTap, XJOPHITEP, CyibdaTrap, KaIbUi MEH MarHWid Kocmajapsl
6osmays! Tric. Onap xibepiIMelTiH Kocnanap OOJbIN CaHaNIa/IbL.

KoHTeliHepiep/eri Ta3apThuFan cy/1a xKiOepineTin Kocna - aMMoHui Ty3aapsl 2¢10° % -nan (0,2 min?)
apTHIK eMec OOIyHI THIC.

Crpinaynap. Kbviwkbliovieblh Hemece cinminicin aHBIKTay YVIIH OOPCHJIMKAT INBIHBAAH JKacalFaH
CBIHAYBIKTAFBl JKaHa KaWHATBUIFAaH jkoHe CybIThUFaH 10 mi cyOcrammmsra 0,05 M1 MeTHI KbI3BUI €piTiHAICIH
KOCKaH/a, ajbIHFAaH CPITIHAI KbI3bLI Tycke OosuiMaybl Thic. 10 mi cyOcrtanmusra 0,1 My OpOMTHMON Keri
epITIHAICIH KOCKaH/1a, EPITIHIl KOK TYCKe OOsIIMayhl THIC.

Tomuixcviz0anovipeviu  3ammapobl  aHblkTaraH ke3ne 100 mum cyapt 10 M cyHbUITBUIFaH KYKIPT
KBIIKbUTbIMEH koHe 0,1 M 0,02 M Kanmuii mepMeHTaHaThl CPITIHIICIMEH KOCBIT 5 MUH OOMBI KailHaTKaHAa,
epITIHII OJICI3 KBI3FBUIT OOJNIBINT Kalybl KEpeK, SIFHU CYyIbIH KypaMbIHIA TOTBIKCHI3IAHBIPFBII 3aTTapIblH
KocTachl 00IMaybl KakeT. MbIcalibl: TOTBIKCBI3AaHABIPFBINI 3aTTap peTinae NaxSOz — Hatpuid cynabduTi Oonran
JKaF/1aiia, peakiys TOMEeHICTineH Kypeai:

5NazSOs+ 2KMNO4+3H2504 —2MnSO4+K2SO04+5Na2S04+H20

TOTBIKCBI3MAHABIPFBINI 3aTTap JEreHIMi3 KYpbUIBICHI 3epTTCyJCH OTIereH TaOWFaThl OpraHHKAJIBIK
KOCTaJlap »JKoHE IUCTWULAIMANAY MEH Cakray Ke3eHIHAe aybl3 CymaH TYCKeH TIpIIilikke KaOinerTi
MHKpOAF3a/Iap/IblH  KaJIBIKTaphl OONbIT Tabbutagbl. Byn KocmanapasiH Gomybl geHeHiH 0 jKoFapbLIaTabl.
COHJIBIKTaH NHBEKIIUSFA apHAIIFaH CTEPUIIBIL CY aluporeH i 00Iybl KaKeT.

Xnopuomepoi anbikTarangal( M cyOctaHmusra 1 Ml CYHBIITBUIFAH a30T KBIIKBUIBIH koHEe 0, 2 MJT KyMic
HHUTPATHI €PITIHAICIH Kocabl, 15 MUH ilIiH7e epiTiH/IHIH Ke3re KOpiHeTiH o3repici 00IMayhl THIC.

Cynvgpammapow:  anbikTaranga 10 mi1 cyOcrannusra 0,1 M1 CYHBITBUIFAH XJIOPCYTEK KBIIIKBUIBIH KOHE
0,1 mu1 Gapuit xsopuai epiTiHIiciH Kocaabl, 1 car ilmiHAe epiTiHAIHIH Ke3re KopiHeTiH e3repici 0oiIMaysl THIC.

Ammonuii myszoapours 2210 % -nan (0,2 ma?) apreik emec 6oyl Tric. 20 Mt cybeTanumsra 1 M cinriik
KaJIni TeTpaoMepKypaThl EpiTiHIICIH KOcaibl. 5 MUH OTKEHHEH KEHIHT1 albIHFaH epiTiHAiHIH Oosysl 1 M
CINTIIK KaJMid TeTpaioAMepKypaThl epiTiHAICIH 4 MJI aMMOHHUHAIIH cTanAapTThl epitinaici (1 M NHs * ) men 16
MJI aMMHAaKTaH Ta3a Cy KOCIACHIHA KOCHIN, CHIHAJATHIH EPITiHAIMEH Oip yaKbITTa MalBIHOANFaH CABICTHIPY
epitiHzici 0oslypIHaH KapKBIHABIPAK 0OJIMayHl THIC.
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J-Hg
+
2[HgJ]* + 20H" + NHs* — NH, J + 5J+2H20

J-Hg /

Kanvyuii men macnuiioi  ampikraragna 100 yut cyOcranmusira pH-pr 10,0 ammprakts! Oydepiik epiTiHaiHi,
50 mr GacwITKBI Kapa Il mamukaTopaslk KocnackH jkoHe 0,5 mur 0,01 M [HaTpwii >n@raThl epiTiHAICiH KOCKaHIa
aKIIbIT KOK TYC Maiaa 0oajpl.

Kypeax xanoeix (0,001%) apteik emec. 100 M cyOCTaHIMSAHBI Cy MOHIIACBIHIA KYpFaraHIIa
oymnanasipasl sxkoHe 100-105°C Temmeparypaia KeNTipreH Ke3ze, OHbIH Maccachl | Mr-HaH acraybl THIC.

Mukpobuonozusnvix mazanvikmel (2.6.12) aHpikTay yIriH | Ma cyOcTaHIMsAIA TipIILUTIKKE KaOUIeTTi
aspo0Thl Mukpoar3anap 10?-1eH apThIK emMec OONybIHA PYKCaT eTiNie/li. AHBIKTay/Ibl KOPEKTIK opTa peTinge B
arap/pl naiiiananbln, MeMOpaHaIIBIK CY3y S/IiCIMEH JKYpri3ei.

TazapTburFad CyIbl MHKpPOAF3ajap/blH ©CyiHe JXOHE Ke3 KelreH 0acka KOHTaMHUHAIMsIIapFa KOl
OepMEeHTIH mapTTapaa CaKTaiIbl XKoHEe MaiJanaHa kL.

Ome mazapmolizan cyza Kazaxcran Pecny0Onukaceiabiy MemiekeTTik DapMakonessHbIH TalanTapbl
OOMbIHIIIA: HUTPATTApP, ATIOMHUHUIA, ayblp METAAAPhl JKoHE OAKTEPHSUIBIK SHAOTOKCHHAEP IICKTIK MOJIIep/e
Kibepimeni.

Cuinayaap. Humpammap 2+10° % -nan (0,2 maa) apTeik emec 60J1ybl THIC.
Anomunuuiioi  KP M® (2.4.17) 6oiibiama 10 %-gan (10 mupal) apreik emec Gomysl kepek. Erep ote
Ta3apThUIFaH Cy JUAIM3re apHAJFaH epiTIHIIep OHAIPICiHE apHaJICa, aHBIKTAY bl KYPTi3ei.
Ayoip memanoap KP M® (2.4.8, A-onici, -2, 4776.) GoiiblHIIa aybIp MeTalAap/abl aHbIKTaraH ke3zae 107 %-nan
(0,1 M ) apThIK eMec GONYbI KEPEK.
baxmepusinvix snoomoxcunoep (KP M@ 1-1, 2.6.14. 1916.) 0,25 3b/Mi-neH keM.

OTe TazapTHUFaH CyIbl MHUKpOAF3aliapJblH OCyiHe jKoHEe Ke3 KelreH 0acka KOHTaMHHAIMSIIapFa KO
OepMEHTIH mapTTapaa CaKTaiIbl XKoHE HaiJaTaHa kL.

pH (2.2.3) 5.0-nea 7.0 —re neitin. 100 mu cybcrannumsra 0,3 M Kanuil XJIOPUAIHIH KaHBIKKAH
epiTiHAiCiH Kocaasl )koHe pH —BIH OTEHIIMOMETPIIIK OIS Ii.

Huvexkyusza apuanzan cyoa (Oamk-eHimue) Kasakcran PecrmyOnmkachiHBIH —~ MeMIIEKETTIK
dapmakornesHbIH TaJanTapbl OOWBIHILIA HUTPATTAP, AIFOMUHHN, ayblp MeTajaap, 0akTepUabIK SHAOTOKCHHACP
HIEKTIK MeJiIepe xidepinei.

Coinayaap. Humpammap 2+10°% -nan (0,2 Mia) apThIK emMec 60ITybI THIC.
Anomunuutioi KP M® (2.4.17) 6oitsiama 107 %-1an (10 mupa?t) apTeik emec 6omysl kepek. Erep unbexiusra
apHaJIFaH Cy AMaNu3re apHajiFaH epiTiHIep OHipiciHe apHalica, aHBIKTaY bl XKYpri3en.
Ayoip memanoap KP M® (2.4.8, A-axici, T-2, 4776.) GoiiblHIIa ayslp MeTangapabl anbIKTaral ke3ae 10° %-gan
(0,1 M ) apThIK €Mec GONYbI KEPEK.
Baxmepusnvix snoomoxcundep (KP M® 1-1, 2.6.14. 1916.) 0,25 Db/mn-1eH keMm.

Huvekyuseza apnanzan cmepunvdi cyoa Kazakctan PecmyOnukachiHblH —~ MeMIICKETTIK
dapmakornesHbIH Tajlantapbl OOWBIHIIA XJIOPUATEP, HUTPATTAP, ATIOMHUHUA, aMMOHU TY31apbl, ayblp METAJIap,
OaKkTepHaNBIK YHIOTOKCHH/IED MIEKTIK MeJIIepae Xioepineri.

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

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

Anomunuutioi KP M® (2.4.17) 6oitsiama 10 %-1an (10 mupa?t) apTeik emec 6omysl kepek. Erep unbexiusra
apHaJIFaH Cy JMaNu3re apHajFaH epiTiH/Iep OHAipiciHe apHalica, aHbIKTaY bl XKYPri3ei.

Ammonuii myszoapsr KP M® (2.4.1) 2210 % -nan (0,2 mnl) apTeik emec 6051ybI THIC.

Ayoip memanoap KP M® (2.4.8, A-axici, T-2, 4776.) GoiiblHIna ayblp MeTanaap/sl anbIKTaral keszae 10 %-nan
(0,1 M ) apThIK eMec GOIYbI KEpEK.

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

CynbhaTrrap, TOTHIKCHI3MAHIBIPFBINI 3aTTap, KaJblIMd >KOHE MarHWi KiOepiIMEHTiH Kocmanap.
CoHbIMEH KaTap KbIIIKBUIABIFEIHA HEMece CUITUINiHe, CTEepWNIBAUIriHe CBIHAK OKyprizedi. MeHIIKTi
AIEeKTPOTKITIIITITIHE Ae chIHAK Kypri3ineni. Kyprak xamgsik (0,003 %) acnaysr THic.
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Hydrogenii peroxydum 3 per centum
Cyrek nepoxcuni epitinmici (3%)
Hydrogenii peroxydum 30 per centum
Cytek nepoxcui epitinaici (30%)
Magnesii peroxydum 25%

Maruuii nepokcuai 25%
Hydroperitum- 'uaponepur

AapiHybl. CyTeK MEpOKCHAIH aly VIIH THAPONEPUTTI cyna epireni. MarHWid HepoOKCHIOIH MUHEpaIIbl
KbIKbUIAapaa epitkenie HoOo Ty3ineni:

MgO2+2HCI—->H202+MgCl:

bapuii nepokcuiHe KYKIpT KbIIIKBUIBIMEH pekeTTecTipy apKeuibl HoO; amyapr anram per 1818xk. raibim
TeHap yCbIHABL

BaO>+H>SOs—>H>02+ BaSO4 l

Cyrex nepokcunin meauuuaana 40-68% KYKipT KBIIKBUIBIHBIH epiTiHgiciMeH 5-8 ° C amexTponmsney omici
GoiipIHIIa anaapl. DIEKTPOIN3LY YAEPICi KeJeci KecTeMeH KYpeli:

H2S04 + H20 —» H30* + HSO4

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

DJeKTPONM3iH 6HIMI PeTiH/e NEePOKCOIN KYKIPT KBIIIKBIIBI OO TaObUIAIbL.
Keneci carwichinma epitinaini Bakyymaa (S0rI1A) 70-75°C-ka nelin KbI3abIprania ol CyTeK MEPOKCHJIIHE
JKOHE KYKIPT KBIIIKBUIBIHA BIIBIPAIIBL.

HO_ _ _O
s TR — =R )’S\\
; O O
H(I_H . HO\ //O
Ho:"' O . O HO o
-
| R '
S
HO O

By Tocin cyTek mepoKCHIiHIH CYHBITBUIFaaH epiTIHIepiH alyFa MyMKIHIIUTIK Oepei.
MarHuii epoKCHIiH MarHuii OKCHJIiHE CyTeK MepOKCUIiH Kocy apkbLibl 7-8° C anapl. Marauii nepokcuuin
any ypaici ke3inge 75% MarHuid OKCHIIiHIH KOCITAChIHa MAarHUH MepoKcuai 25% keM 0omMaysl Kaxer.
t
MgO +H0: — MgO:+ H0

AnynsIH Tarsl 6ip Tocimi Marauii okcuain orTexneH 500°C TOTBIKTEIPY apKbLIBI alaibl.

t

2MgO + 02 —-2MgO:
MoueBHHAHBIH HSKBUMOJICKYJANBIK CaHBI MEH CYTeK IIePOKCHIIHEe JHMMOH KBIIIKBUIBIHBIH —epIiTiHIICIH
(KOHCEpBAaHT) KOCY apKbUIBI THIPONEPUT AanblHAaAsl. [ HMAPONEpPUT CYTeK NEepPOKCHAIHIH COJBBATHl OOJIBII
TaObLIA IbI.
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= re—- = =

C=0 + HO, C=0 -H0,

Ousukanblk Kacuerrepi. Cymex nepoxcudi Tycci3, MeJIIp, CYHBIKTBIK, JICIH KBIIIKBUIIBIK
peaknusichl 6ap, KyWmiprir, OBIpbICTHIPFBII 1oMi Oap. CyMeH OapiiblK KaTbIHACTA apaacaibl.
Maenuti nepoxcudi- ax KpUCTaJAbl YHTAK, Cyla ic Xy3iHIOe epiMeiiai, XJIopcyTek >koHe Je 0acka MHHepal
KBIIIKBUIBIHIA SPHII.
Tuoponepum- ax TYCTI KarTBl 3aT Cyda epuIi. JTaHONAA epuni, xuopodopmua ic Ky3iHAe epimeiini.
I'uaponepurtiy Kypambiaaa 33-35% H20; 6omanbl.

XuMHAJBIK Kacuertepi.  XuMusuiblk Typrbyiad  HpOp anci3 Kpimikbut Oosnbin Tadbuiansl. Cyiibl
epiTiHIiIepiHiH 9JICi3 KBIIKBULIBIK KacKeTi 6ap. KoncranTa nucconuanuscer 2,0%10712,
Ba(OH),;, NaOH wmertannapeabiy ruapokcugiMer HpO; opekerTecyi KBIIKBUINBIK KACHETTEPIiH HAKTHLIAI,
TY34ap TY3e/i:

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

CyTek MepOoKCHI TOTHIKTHIPFBIII JKOHE TOTHIKCHI3IAHIBIPFBINI KacueT kepcereai. O Ta3a KyHiHAe KoHE OHBIH
CyJIBl epiTIHALIEep]l KOIIMIi TemrepaTypaaa TYpakTel. Erepne cyTek MepoKCHIIHIH KOHLEHTPALMSCHI KOFaphl
Ooimca om ayplp MeTa)uT TY3Aaphl, MapraHen JAWOKCHIi, CIITi  i37epi, TOTBIKTBIPFBII  KOHE
TOTBIKCHI3IAHABIPFBIIITAD KOCHIACKIHBIH OOyl 9CepiHeH, Keiie IaH TO3aHHbBIH TYCYiHEH CYTEK NEepPOKCHAI Te3
BIIIBIPAY YPHAICiHE YIIBIpaN KETill )KapbLTyBl MYMKIH.

2H202— 2H20+02 +18?,55K21)K
TomulKcvl30anobipebiul Kacuemmepine KaparaHaa TOTBIKTBIPFBILI KACHETTEP] OachiM:

H—O oxkucnarensunt H\
| —— 0 + O (oKHCJHTE D)

HoO  men /

Tomuvikmoipzoiu Kacuemi. 1. CyTek NEepOKCHUIIHIH TOTBHIKTBIPFBIN KaCHETIH HICHTH(GUKAMIAY )KOHE
CaHIBIK aHBIKTAy YIIIH KOJTaHansl. MaeHTHQUKaNMsIIay YIIiH CYTEK MEpOKCHIIHIH epITIHAICIHE CYHBITHUFaH
KYKIPT KBIIIKBUTBIH JKOHE KAl HOMUIiH, KeHiH XJI0podopM Kocaabl. byl KocmaHBI apanacThIpaibl, OeiHiI
IIBIKKAH 07 Xs1opodopM KabaThIH KYJTiH TYCKE OOSIIEL.

2KJ + H2S0s + H 202 —3J>9 K2S04+2 H 2 0?2

ByJ1 peaknus cyTek MEPOKCHIIH HOAOMETPHSUIIBIK dIICIIEH CaH/IbIK aHBIKTAy1a KOJIaHBLIAIbL:
J2 + 2Na2S203 —2%aJ + NaxS406

H>02 TOTBIKTBIPFBIN KacveTiHe OaiIaHBICTHI KOK TYCKE OOSUIFaH XPOM KBIIIKBUIBIHBIH aCKblH MEPOKCHUI
(totbirel) Ty3ineai. CyTek MEepOKCHIIHIH epiTIHIICIHE KYKIPT KbIIIKBUIBIH JXoHE JUATHI 3PUPIH  KOCHII, Kaluii

JMXPOMAaThI EpPITIHICIH TaMIIbUIATa bl ApPajacThIPhIN JKOHE KOCIIaHbl TYHABIPFAaHHAH KeiliH 3(up KabaThl KoK
TYCKe Oostabl.

KoCr207 + HoSOs ———H3&E07 + KoSOq4
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(I? ('.'I) O O

HO —Cr—O Cr-—-OH + H20 — HZO + HO— Cr— 0—0 —Cr—OH
O O O O
Exi XpoMIbI KBIIITKBLT XPOM KBIIIKBUTBIHBIH ACKBIH MTEPOKCHI

H>0, xeniTereH opraHUKaIBIK 3aTTapIbI (MIAMTap, TEKCTHIIBII TANIIBIKTAD KOHE T.0.) TOTHIKTHIPAIBL.

PbS + 4 H20- —BpS04 + 4 H0
Kapa aK

TomuiKcoi30anovIpoiii Kacuemmepi

H-0 O
— +2H| (ITOTLIKCLBI[aHyLI)
H-0 O

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

KykipT KBIIIKBUIBIMEH KBIIIKBUIAAHFAH IIEPMAaHTaHAT KalUWIiH epiTiHAICiHE CYTeK MEepOKCHIIH
KOCKaH/1a, OJI TYCCIi3ZCHe .

2KMnOs + 5H202 + 3H2S04 2MnSQu—+K2504 + 5020 + 8 H20
Mn*” +5e¢ —Ma 2
Ol-2 —©06» 5

By peakiust cyTek MepoKCHIIH HACHTH(GUKAIMSIAY JKOHE TTIEpMaHraHaTOMETPHSUIBIK 9JIICTIEH CaHJIBIK
aHBIKTAy YIIiH KOJIaHbUIaAbl (MHIMKATOPCHI3 JJIIC).
CyTex mepoKcui IpenapaTTapblH KbI3FBUIT TYCKE OOSUIFaH MIBIHBI bIABICTA CAKTAM/IbI, IIBIHEI BIABIC CIATITIKKE
peaxiust Oepmeyi Kaxer.

blnpicrapaeiy ay3sl mapaMHMEH THIFBIHAAIBI, CAJKBIH JKepJe CaKTalybl KaxeT. Erepae bIABICTHIH
ay3bl TOJBIK THIFBIHIAJBIN kKa0blIMaca, onia HoO2 TOTBIFY-TOTBIKCHI3IaHy PeakIUsIChIHA OalIaHbICTHI BIABIPAI
keteni. JKorapbl KOHIEHTPIII epITIH/UIEP] )KaPBUIFBIII OOJBIN KEJeI].

CyTek MepoKCUIIHE TYPAKTaHIBIPFBIII peTiHae aHTU(EOpHH (AlCTaHWINI) KOcCaabl. AICTaHUIUATI
M® (X) 6acbutbIMbI OO#bINIA MISHTU(QUKALMSIAY YILITH 230005y TY311y peakluusCchl OOMbIHIIA aHBIKTAN/IbI:

- - r

NHCOCH, NHyp

- HO HO
o oy jee)
— cL- N=N
1 TONHOH
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KP M® OoiipiHIIAa CyTeK MEPOKCHUIIHE TYPAaKTaHIBIPFBIIN PETiHAE OPraHUKANIBIK CTaOHIH3aTopliiap
Kocaznpl. OpranukaiblK cradwinzaropnapasl KP M® OacbuibiMbl OolibIHIIA CyOCTaHIMSHBI XJIOPOGhOpM
GeuniktepimMeH cinkuai. bipikTipiireH xiaopodopMabIK Oedin aaFaHIapAbl TOMEHT1 KbickiMaa 25°C —neH KoFapbl
eMec TeMIreparypana OynaHapIpaabl. AJBIHFAH KaJIABIKTEL 9KCHKaTopaa Kenripeai. Kangsikreiy Maccacst 20 mr-
HaH (2r/11) acnaysl THiC.

KatTbl mepokcuariy mpenaparTapbslH KYPFaK, sKapblK TYCIEHTIH jKepJe CakTaiabl. MarHuii nepoKcuii
BUIFAIIIBIH ocepineH ruaparrap tyseni: MgO,- H:O u MgO, - 2H,0.

Maruuit nepoxcuiingeri Mg*?  MoHbIH MAEHTU(GMKALUANAY YIIH MarHe3danjbl KOCHAHBIH TY3ilyi
OOMBIHIIIA AHBIKTANIBL:

NH;OH
MgSO4 + NayHPO4 + MQNHQPQ4 + 2NaSO, +H,0
NH.CI

PeaknusHbIH HOTYOKECiHIE MarHuii aMMoHui Koc docdareiabin MgNH4PO4 ak kpucTangpl TYHOACH!
ty3ineni. Peakuusibl pH (amMuaktbl Oydepii epiTiHal) CinTili OpTackiHAa KYPrizy Kepek, ce0e0l KbIIIKbUIIbI
opTaza TyHOa Ty3inmelai, Oeitrapan opraga MgHPO4 amopd sl TyHOack Ty3ineni, an opransiH pH Moni 10 —
HaH KOFapbl OonraH sxkarmaiiga Mgs(POgs), TyHOachl Ty3imemi. AMMOHHI XJIOPUAI MarHUi THAPOKCHIIHIH,
KaJIbIMI TY3/1apbIHBIH TYHOAFra TYCyiHEe KeAepri )Kacaipl )KoHe MarHHWiAI KaJbIUIIIH KaThICYbIH/Ia aHBIKTayFa
MYMKIHIIIK Oepeni. AMMOHHI XJIOPH/IIH apTHIK MOIIIepAe KocyFa OonmMaiapl, cedbebi Oyi1 Ke3ae cyaa epuTiH
[MgCl3]", [MgCls] xemenai noHAApABIH TY31Tyi MYMKIH.

Tugponepur epitiHgiUTepiHAeri MOYEBHMHAHBI HIACHTU(HUKAILUIAY YIOIH KYITiH TYCKe OOsIFaH
OMypeTTiH TY3UTy peakmusachl OOMBIHIIA aHBIKTAHABI. BIypeTTiH Ty3iIy peakuuschl MOYEBHHAHBI, aMUITEPI,
UMHUATEP], TONMUNENTUATEPAl, aKyBI3Abl aHBIKTAY YIIIH JKAIIBl peakIschl O0oNbIn Ta0suTagsl. bruyper Ty3imy
yuiH modyeBuHaHbl 150-160°C -ka neiiin a3gan Kel3AbIpajibl. AJIBIMEH U30LMAH KBIIIKBUIBI Ty3UIel, KeHiH ol
MOYEBHUHAMEH OPEKETTECI OMypeT Ty3eIi:

il
H,N—C—NH,—> HN=C=0 + NH,

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

Cinrini opTaza MbIC TY3/1apbIMEH dpeKeTTecyi OOWbIHIIA OUYPET KYJITiH TYCTI ilIHAPaIbIK KOCHUIBICTAP
TYy3e/i:

0=C-NH-C=0 0=C-NH-C-OH (y** 0=C-NH—-C—-0K

| === g _CuKOH

NH, NH, NH, NH o N
A

Cul,

Iupponepurreri crabunm3aTop (JUMOH KBIIIKBUIBI) — HUTPAT WOHBIH KalbIMK XJIOPHIIHIH epiTiHIiCIMEeH
aHbIKTayFa 6onazpl. Ty3UIreH Kanblri HUTPAThIHBIH TYHOACH! XJIOPCYTEK KbIIIKBLIBIH/A EPUIL.
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CH;—COONa CH;—CO00O
2HO—C—COONa + 3CaCl, —> | HO —T—coo Ca3+ + 6NaCl
CH;—COONa CH;—CO0
_ 12

{utpar — MOHBIH BaHWJIMHHIH KOHIIEHTPJII KYKIPT KBIIIKBUIBI €piTiHAICIMEH aHbIKTayra Oosaabl. Cy
MOHIIIACHIHJA 5 MHH KbI3JBIpFaHHAH KEHIH CyAbl KOCKaHna ackll Tycke Oostmamel.  KP M@ 1.2, cyrek
MIepOKCHU/IiHE ChIHAYyJIap OepiireH.

Cemaynap. Cymex nepoxcudi epiminodicinoe (3% xone 30%) opraHHKaJbIK CTa0MIN3ATOPIAp JKOHE
Kyprak KanaplKk KP M® Tanadsl OolibiHIIA OepiireH MEeKTiK MeJIepiHeH acnaysl THIC. KpIIIKbUIIBIFBIH TEKCEPY
ymrie 10 mi cyOcranmusra 20 mi ¢y xoHe 0,25 MII METHIT KBI3BUTBI epITIHIICIH Kocansr; epiTiHainig Tyci 0,05 -
MII KeM emec xoHe 1,0- meH apTeik emec 0,1 M HaTpwii THOPOKCHUII epITIHAICIH KOCKaHIa 03repyl THiC.

Cangplk  anbIKTay. H>O2  TOTBIKCBI3TAHIBIPFBINI ~ KACHETIH  KOJJaHa  OTBIPBII  Typa
MEPMAaHTaHATOMETPISUIBIK ~ OficTieH  aHbIKTaimel. HoO»  TOTBIKTBIPFBIII  KAacHETiH KOJNJaHa  OTBHIPHII
HoJoMeTpusUIbIK dpicrieH aHbikTaiinsl. HoO, caHmbslk Kypambl 2,7-3,3% O6ony kepek. MarHuil nepOKCHAiIHIH
JKOHE THIPOINEPUTTIH CaHIBIK KYpaMblH Typa I[EepPMaHIaHATOMETPUSUIBIK OJNICIeH aHbIKTaWabl.  Maruui
nepokcuainae MgO; .25% xone ruaponepurreri HoO2 35% 6oy kepek.

XUMHSUJIBIK KYPBUIBICHIHBIH (hapMaKoJIOTHSIIBIK dcepiMeH GailiaHbIChI.

CyTex mepoKcHAi aHTHUCENTHKAIBIK ASpUIK 3aT. Papmakonorusuiblk sddexrici H>02  TOTBIKTBIPFBIII
KacueTiMeH OaiyIaHbICTHI, (PEPMEHTTEP/IIH — KaH KaTalla3achl KaThICYbIMEH OTTEK Oeuin mbiFaasl. OpraHuKanbik
yimnanapMeH OaijlaHbICKa Tyce OTBIPBIN, TOTBIFY THAPOJM3iHE YIIBIPAaiabl. ATOMapibl OTTEK OPTraHMKAaJIbIK
3aTTapAbl TOTHIKTBIPHIN, 3apapChI3NaHIBIPy KACHETIH KOpCeTedi JKOHE arapTaubl. AINBIK KapakaTThl, Tepi
YCTiHETI ipiHIi IIal YIIiH CHIPTKa KOJNIAHBUIAABl. MarHuil mepoKCHIl MEIUIMHAAA AHTAUWATI JOPLTIK 3aT
peTiHie >KoHE TacTPUTTIH THIlepalMiiHAe Koinaueutansl. [mapomepurriy Oip Tabmerkacer (1,5T) cyrex
nepokcunainig 15 M 3% epitiHgicine coiikec 60IabI.

TaburaTel OeHOpPTaHUKANBIK OPITIK 3aTTap KypaMbIHA KipeTiH JJIEMEHTTEp - aF3a YIIiH KaKeTTi Makpo-
KOHE MUKPOIJIEMEHTTED.
TaOurarThl OCHOPraHUKAJIBIK JOPLTIK 3aTTap OapibIK Aopilik 3aTTapasiH 20% Kypaiasl.O3iHiH TaOuFaThiHa
Kapaii OelfopraHUKaIbIK IOPLTIK 3aTTap OPraHUKAJBIK JOPUIIK 3aTTapiaH epeKIIe/IeHe i, oap:
1) xxanbaiiapr; 2) KyaneHeni; 3) opTypii e3repicTepre YIibIpaias;
CBIPTKBI TYPiH, TyciH e3repreni (CuSO4*5H,0 — kek, KypaMbIHAAFbl KPUCTAIABI CYBIH JKOFAITHII, TYCCI3ZICHE/I];
ZnO - xpucTansl TOPJIAPEIHBIH ©3repyi acepiHeH KbI3IbIpFaH/a caprasipl, CalKbIHIaTKaH/1a KaiiTajgaH aK TycKe
aitHanap! xaHe T.0.)
BeitopranukanblK ASPLTIK 3aTTap HACHTHOUKAIUACH (hapMaleBTHKAIBIK Tajnay aiMarblHIa MKAKChI
3epTTENreH.
Tangay ke3iHae dTIEKTPOTUTTEPIIH CYIBI epiTIHAIIePIMEeH JKYMBIC JKacalaabl. Tangay TOJBIK epiTireH
3aTKa emec, 6enrini Oip KaTHOH HeMece aHMOHFa ’KacaJIbIHAIbL.

Nartii nitris — HaTpuii HUTpHUTI

Anpinysl. Hatpuil HuTpuTiH 0acka fAa ayiblHy Tociui OoWbIHIIA OAaJKBITBUIFAH HATPUIl HUTPATHIH
KOPFachbIHMEH TOTBIKCBHI3JIaH/IbIPY apKbLIbI:

2NaNO3; +2Pb—2PbO+ 2NaNO;

®dusnkanbik Kacueri. NaNO; -Tycci3 Hemece caprbiil peHi 0ap kpuctannap. Cyaa onait epuni (1:1,2),
epITIHALIEPI 9JICIH cinTim peakius Ty3eni. CiupTTe KUbIH epu/li.

Nnentudukanusiiay. a) NaN 03 MpenapaTeiHAaFsl HATPUI WOHBIH aHBIKTAy VINiH aIJbIMCH
CyOCTaHIIUSIHBI CyZa epiTim, Kanuii KapOOHATHIHBIH KaTBICYBIH A ePITIHAIre KaJuil MMPOAaHTHMOHATHI €PiTiHAICIH
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KOCBINT KailHaraHIa KbI3AbIpaabl, MY3/bl CyJa CaJKbIHAATaJbl JKOHE KaKeT 0oJica, WIBIHBI TasKIIaMeH
CBIHAYBIKTHIH IIKI KaOBIpFaapblH BICKbUIAN/BL; aK TYCTI THIFBI3 TYHOA TY311€/1.

Na* + K[Sb(OH)s] — Na[Sb(OH)e] |+ K*

Peaxiusinbl OeliTapan HeMece QIICi3 Heri3i opraaa xyprizeni. Herisri oprana sxaxcel eputin NasSbO4
opTalia Ty3 TY3iJ1e/i, KbIIIKbUT OpTaga MeTacypMe KbIKbUIBIHBIH -HSDO3; amopdTsel TyHOACkH 66y apKbUIbI
peakTuB BIOBIpaliabl. Peakmmsra KaxkeTTi pH — TBIH Ka)keTTi MoHI YIIiH Kanuid kapOoHATHIH Kocansl. COHBIMEH
Kartap, Kaanid KapOOHATHI CHIHAJATHIH EPITiHIiNe Kaduid MUPOAHTUMOHATHIMEH dpeKerTeceTiH noHmapasy (Ca,
Mg) >KOKTBIFBIH JOIEN/IEY YIIiH ¢ KOCaIbI.

K2CO3+MgClo—MgCO3+2KCl

ATanraH peakUUsHBIH Ce3iMTaNIbIFbl a3 (mekrti cyipuity 1:2000), COHABIKTaH HaTpPUH TY3BIHBIH €piTiHIIIETI
KOHLICHTPALMSICHI )KETKUTIKTI TYpIe KOFaphl OOIyBI KaXKeT.

NaNO:z unentndukanusinay yiiH Kejaeci peakuusuiap Kyprizijaesni:

a) NaNO; ToTwIFy-TOTHIKCHI3AaHY KacueTi N*3 TOTbIFy nopexeciHe GainaHbICTHl HATpUil HUTPUTI
KMnQO4 epiTiHIICIH TOTHIKCHI3IAHIBIPAIEL.

2 KMn*70O4 + 5 NaN*30; + 3H,S04 K2SO4 +2Mm 50, + 5NaN**0; + H,0

By peakuumsga NaNO; TOTBIKCHI3IaHIBIPFBIIT KACHET KOPCETEII.
KI memece KBr xpmkpuiabsik opraga NaNO» opekeTTecKeH e HaTpUi HUTPHUTI TOTHIKTBIPFHIII KaCHETiH
KepceTe.

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

0) HaTpuil HUTPUT epiTiHIepi AN(EHMIAMUHMEH KOHLEHTPI KYKIPT KBIIIKBUIBI KATBICBIHIA TYCTI
peakust Oepesii. AJFamiKpl caTbICBIHAA AN(PEHWIAMIH TU(GEHWIOCH3UANHTE JIEHiH KaWTHIMCBI3 TOTBIFaIbl.

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

Coman kedliH  mupeHWIOCH3WAWHHIH  MOJIEKYJackl HUTPUTTEPMEH, HUTpaTTapMmeH (Oacka
TOTBIKTBIPFBIIITAPMEH) TUGEHIIAN(EHOXHHOHIUUMHHTE (KOK TYC) ACHiH KaHTHIMIIBI TOTHIFA IBL.

CH;~NH-CHCHNH—CH. o CH:—N—= _ C —N-—CH, +2H*+ 2e"

Kemn TypraH yakpITTa KOK TYC KOHBIPFa, KCHiH CapbiFa OTe]Ii.
B) KBIIIKBUIABIK OpTaja aHTHITMPUHMEH U3YMPYITHI-)KAaChUI TYC Taiiia 00Iambl.

O =N CH

CH, 5
. O/Z_,f.\m
N a NaNO, " s

HCI

r) Hatpuii HUTpUTIHIH epITIHIICIHE CYWBITHUIFAH KYKIPT KbIIIKBUIBIH KOCKAHIA KbI3BUI-KOHBIP TYCTI
a30T IMOKCU/IIHIH Oysapbl OeltiHe .

2NaNO2+H2S0O4 NS> + NOT +Na23?4 +H20
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Cannpik anbikTay. NaNO; fiomoMeTpus oliciMeH aHBIKTANIbL:

1) NaNO; caHAblK aHBIKTAy OMiCi OHBIH TOTHIKCHI3IAHABIPFBIN KACHETiHE HeTi3meninm  Kaiuit
NepMaHraHaThIMEH TOTBIKTHIPaAbl. Kanuii mnepMaHTaHAaTBIHBIH apThIK MeJIIEepiH HoJoMeTpust dficiMeH
AHBIKTANIbI.

5NaNO2 + 2KMnO4 + 3H2504 —5NaNO3+K2S04+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  KEHEWTETIH 3aT peTiHIE KOJJaHbLIa/bI.
MertremornioOMH Ty3ylli 3aTTapMeH yJIaHFaHAAa aHTHAOT Oonbim TaObuIAbl. Tepi acteiHa 1% epitiHzici
EHTI31Ieml.

Bi*®, Zn*?, Hg*?, Hg*, Ag*, Cu*? KochuUIbicTaphlH MeAWIMHAAAa OaKkTepusra Kapchl 3aTTap peTiHfe
KosgaHbUTazbl. KebiHece ChIpTKa KOJAaHbLIA b,

BoIpbICTHIpFRIII, TiTipKEHOIprinmy, Ky#aiprim oacep kepcereai. Ochl KacHeTi aKybl3 3aTTapMeH
opeKerTecim, ambOyMUHAT TY3yiHE HeEri3NenreH. AJNBOYMUHATTAp/BIH CpITimTiriHe OaiIaHBICTBI  QJICI3
OBIPBICTHIPFBINI dcepleH KyHmiprimn acepre aeitin xepcereni. Temip (II) mpemaparTapbl TeMipTaNIIBUIBIKTEI
aHeMUsl Ke31He KOJaHbUIa/IbI.

JKoraprsl ynpUIbIFbIHA OaIaHBICTHI OYJT MeTanap/AblH KOCBUIBICTApHI 1IIKE KOJIIaHbIIIMAIbI.

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

I peakumsa (kaJnbl) THOTEPI
Cvabhuarepmer

Wnentndukarusiay yurid kongansutagsl: CuS, BixSs, HgS, FeS, Ag.S-kapa tyHbanap, ZnS-ak TyHOa
ty3eni. Ocwl peakumsuiap uaeHtudukanmsuiay ymid skene Cu, Bi, Hg, Fe, Zn npemaparsiHnarel aybip
MeTanjgap/ibl KOCIa peTiHAe aHbIKTay YIIiH KonpaHbsuiaabl. CynbQuuarep CINTUIIK KOHE CINTUTIK XKep
merannapeiven (K*, Na*, Li*, Mg*?, NH*;) Tyn6ara Tycmeiini, conasikran anaeimen Cu, Bi, Hg, Fe, Zn
MOH/IapbIH CyJIb(uATepMeH TyHOAFa TYCipim, ai CY3iHAiHI KEeNTipiMn, KypFaK KaJAbIFbIHAH CUITUTIK )KOHE CLITLITIK
JKep MEeTaJlapAbIH KOCTIaJlapblH aHBIKTal bl
1 I peaxyua munmepi

Kemukpurnapaa epyi (a30T, XJI0pCyTeK)

Bismuthi subnitras
BucmyT Herizaik HUTpaThI

AnbiHybl. BucmytteiH Herisri mutpatsin BiONO; kocmiagad 60C METANABIK BUCMYTThI KOHIICHTPIII
a30T KBIIIKBUIBIMEH TOTHIKTHIPY apKbUIbI aJaibl.

Bi+4HNOs— Bi(NOs); +2H.0 +NOT

BucmyT HUTpaTHI KaliHaraH cya epiMedTIH BUCMYTTBIH HETi3r1 HUTPAThI TY3bIH TY3€/.
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- _OH
2Bi(NO,); + 3H,0 —> O=Bi—O—Bi_ + 5HNO,
NO
3

TyHnOaHb! cymeH xyasbl, cy3eni sxone 30°C xenripei.

CyMeH CyHBITBUIFaH >Xafjaiga THAPONM3re YIUbIparn, op TYpii Ty3Aap Ty3il, KYpambl TYpakchi3
Oonanpl. TaburaTTarel BUCMYT KeHiHIE Ke3[eceTiH inmecne Kocmanmapel Zn, Fe, Ca, As, Sh,Pb npemapartapast
JacTaysl MYMKiH.

DOu3uKaIbIK KacueTi. AMOP(TH HeMece Maiiia KpUCTAIUIIBI aK TYCTi YHTaK, nicci3. CyMeH IIbUTaHFaH
mpenapar KeK JIAKMYC KaFa3blH KbI3bUT Tycke e3repreni. Cyaa ic KysiHzme epiMeiini, cnupTre ne epimeiini.
Kermksuigapaa (a30T, XJI0pCyTeK) epuii.

HNnentudpuxamusnay. IlpenapaTtsl Kp3ablpraHga BHUCMYT TOTBIFBI CapbI-KBI3FBUIT TYCKE OOSIIBII
skoHe a30T (IV) TOTBIFBIHBIH KBI3bUIT — KOHBIP OyIIapbIH TY3€Ii:

BiONOs — 2Bi203; + 2NO:T + 021

Cinrini MeTanmapAbH Cyab(QHUATEPl KBIIIKBUABIK OPTajJa BUCMYTTBIH TY3IapbIHBIH epiTiHAiIepiMeH
BUCMYT CyJb(UAIHIH, Kapa-KOHBIP —TYHOACHIH TY3€/i:

Bi(NOs)s + K2S +HCI — BizSad + 3KNO 3 +KCl +H20

CanaplKk aHBIKTay. KOMIUIEKCOHOMETPUSIIBIK OJICIMEH aHBIKTaWapl. KCHICHON KBI3BUT — Capbl
WH/IUKATOPJIBIK KOCTIACHIH Kocaabl xkoHe 0,1 M auHaTpuil 31eTaThIMEH TUTPICHTI
_OH
O=Bi—O—Bi_ + 5HNO;——> 2Bi(NO;); + 3H,0
NO,

4. NATI0CTPaumUANbIK MaTepHAL:
- KecTenep;
- mpe3eHTtanus Microsoft Power Point.
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6.bakbLiay cypakrapsl (Feedback kepi 6aiitanbichb)

CyTeri acKbIH TOTBIFBI )KOHE OHBIH KOCBUIBICTAPBIHBIH MCAUIINHAIAFbI MAHBI3BIH aTaHbBI3

TazapTeuTFan cy/a *KiOepiIeTiH jkoHe KiOepIIMEHTIH KocTaapabl aTaHbI3

TazapTeUTFaH Cy MEH IIAHITyFa apHAJIFaH CYABI PapMaKOIesUIBIK Tajliay epeKIIeTiKTepi

TazapTeUTFaH KOCHAJIAP/IBIH TYCY KO3/ICPIiH aTaHbBI3

[lanmryFa apHanFaH Cy/1aFbl MUPOTEH/Ii 3aTTap/bl Kajall aHbIKTai 1?7

TazapTeUTFaH cyna TOTHIKCHI3IAHABIPFHINI 3aTTapAbIH Maiina 0oy cedenrepi

CyTeri acKblH TOTBIFBI MPENAPaThIHBIH TYPAKCHI3IbIFBIH KOPCETETIH KACHETI, OHBIH BIIbIPAYbIHA dCEp

eTeTiH dakTopaap

8. Cyreri ackplH TOTBHIFBI EPITIHIICIH AadblHIAYAa KOJAAHBUIATHIH TYPAKTaHIBIPFBINI, OHBI KaHJAi
PEaKLUsHbIH KOMETIMEH aHbIKTayFa 00Jaibl?

9. Cyreri acKbIH TOTBIFBIHBIH 631 €KCH/IITIH aHBIKTAUTHIH O31HIK PECaKIUSIHBI aTaHbI3

10. Cyreri acKkblH TOTHIFBIHBIH TOTBIFY-TOTBIKCBI3[JAHy KAaCHETIH JIQNIENACHTIH peakuus TeHIeYyiH
KOpCeTiHi3

11. Cyreri acKbIH TOTHIFBIHBIH KaTTHI TIpENapaTTapbIHBIH OHBIH CPITIHIICIHEH KaHAall epekmieniri 6ap?

12. J1.M1.MenneneeB NeprUOATHIK KYHEeCiHIH V TOI 2IEMEHTTEPIHIH TYBIHABUIAPE] METUIIMHAIAFBI MAHBI3EIH
aTaHpI3

13. J1.M1.MenneneeB NepHOATHIK JXKyHeciHIH V TOIM 3IIEMEHTTEpiHIH TYBIHABUIAPHIHBIH JKiOEpiIeTiH JKoHE
KiOepiIMeTiH Kocmaaapapl aTaHbI3

14. J1.M1.MenneneeB mepHOATHIK KyieciHiH V TON 31€MEHTTEpiHIH TYBIHABIIAPBIHBIH (hapMaKOIEsIIBIK
Tangay epeKuesnikTepi

15. JI.M1.MenneneeB MepHOATHIK >KyHeciHiH V TON 3JIEMEHTTEpiHIH TYBIHIBUIAPBIHBIH ©31 EeKeHIITiH

AHBIKTAUTBIH ©31H/IK PEaKLUSIHbI aTaHbI3

NogohkwppE
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Ne7 Topic

1.Takpipbiobl: [I.U.MeHnesieeB nepuoAThIK Kyiiecinin 1V-111 Tonrapsl d1eMeHTTePiHiH TYBIHABLIAPBI

2.Makcatbl: binim anymsmapra JI.1.MenneneeB nepuoarsik sxyitecinig [V-111, I-II Tomrapsr sneMenTTEpiHiH
TYBIHJBUIAPHI JIOPLTIK IpernapaTTapblHa ajblHy, CaKTally jKoHe KOJJaHy caThlIapblHJa HOPMAaTHBTI KyXKarTap,
JIOpUTIK 3aTTap camachlH perjaMeHTTeWTIH MeMJIeKeTTIK TNPHHIMITEp MEH epexenep TanaOblHa cait
(hapMaleBTHKAIIBIK TAIAay jKacayIbl YHpeTy

3.09pic Te3ucrepi
Kocnap:
- kipicme, IV-1ll Tom aneMeHTTEpiHIH AOPINIK 3aTTAPBIHBIH KAl KACHETTepl
- aTajFaH TON IpenaparTapblHbIH CaH/BIK MOJIIIEPIH aHBIKTAYAbIH XKaJIIbl 9/IiCTepi
- (dapMakonesuIbIK mpenapaTrTapbl, ((U3NKAIBIK )KOHE XUMHSLIBIK KACHETiHE OaiIaHBICThI MEIMIIUHAIAFbI
MaHBI3bI
- HaTpui TMAPOKapOOHATHI, TUTHH KapOOHATHI, AJUIIOMUHHNA (ochaThl MpernapaTTapbHbIH TalJaybl
- I-1I rom aeMeHTTepiHIH AOPUTIK 3aTTAPBIHBIH JKaJITBl KACHETTEp1
- aTaJFaH TON IpenapaTTapblHbIH CaH/BIK MOJIIIEPiH aHbIKTAYIbIH JKaJIIIbI 9/1icTepi
- (apMaKoNesUTBIK MpenapaTTapsl, GH3UKAIBIK XKOHE XUMHUSIIBIK KaCHeTiHe OailiIaHBICTBl MEIHIIMHAIAFbI
MaHBI3BI
- KaubUWH XJOpWIi, KaJbUU{ Cynb(aThl, MArHHH TOTBIFBI, MarHWi Cynb(harhl, pEeHTIeHTe Tycipyre
apHaiFaH Oapuii cynb(haTsl IpemapaTTapbHbIH TAIIaYbI

JL.N.MeHnesieeB NepuOATHIK KyleciHiH |V TonTaphl 31eMeHTTepiHiH TYbIHABLIAPBI

Nartii hydrogenocarbonas— Hatpwuii ruapoxap6oHaThI
Lithii carbonas — JIutuii kap6oHaTbI

AJIBIHYBI. 1801x. Posze rampiMbl HaTpuii ruapokapOoHaThIH amThl. 1863%. benbrusHeiH
nmwkenepi CoibpBe ac CONACHIHBIH aMMHAKTI TOCUIMEH THIMII alblHy KOJIBIH ycbiHFaH. Kazipri yakpITTa
MeIUIMHAaa KOMip KBIIIKBUIBIHBIH KA, HAaTPUH JKOHE JIMTHH Ty3/1aphl KOJJaHbUIa bl KeMip KbIIIKbUIBIHBIH
eKki Herizmi: opTta (kapOoHaTTap) *oHE KHIKBULAK (TMApOKapOOHaTTap) Ty3dapsl Tysineni. KapOoHarTapasl
JKOHE THAPOKApOOHATTAPIBI AMMHUAKTHI-XJIOPUATI TOCIIMEH allafpl.

Omn ymiH KocmagaH Ta3apTeUIFaH HaTpuid xiopunine NHsz-mieH ocep erim, 6apOoTaxabl KOJOHHaIapaa
KapOOHM3aIMsITal b

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

I'mapokapOoHaTTapAbl KyHIIpin KbI3ABIPY apKbUIbl KapOOHATTap ajiajibl.

Kewmiprektin anokcunin (IV) nuTuil ruApoKCHAIHIH epiTiHaiciHeH oTKi3y apkbUibl Li2COs anbiHagb!:
LiOH+CO2— Li2CO3+H20

DOu3uKaAIbIK KacHeTTepi. NaHCOs — ak TycTi KpHCTANIBIK YHTAK, cyna epuni, 96 % cnupre ic
KysiHnme epimeiini. Kyprak cyOcTaHIMACHIH Hemece OHBIH epITIHNICIH KbI3ABIpFaHna OipTiHOem HaTpuit
KapOOHATHIHA ayBICAMEI.

Li,COs-ak sxenin yurtak. Cyma a3 epumi, cmuprre ic xy3iHme epimeiimi. Cymnbl epiTiHminepiHin
peakuusichl curtini (20% cynsl epitinai yuin pH 9,0).
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Hnentudukanusiay. a) NaHCOs npenaparblHiaFbl HAaTPU HMOHBIH aHBIKTAy YIIIH aJlJbIMEH
CyOCTaHIMSHBI Cy/ja epiTil, Kanuii KapOOHATHIHBIH KaThICYbIH/IA €PITIHAIre Kaluii MMPOaHTUMOHATHI ePITIHIICIH
KOCBIIT KailHaraHIIa KbI3AbIpaabl, MY3/bl CyJa CaJKbIHAATaIbl JKOHE KaKeT O0oJsica, MIBIHBI TasKIIaMeH
CBIHAYBIKTHIH 11K KaOBIpFaapblH BICKBUIAN/IBL; aK TYCTI THIFBI3 TYHOA TY31I€].

Na* + K[Sb(OH)s] — Na[Sb(OH)e] |+ K*

PeakuustHel OefiTapan HeMece oJci3 HeTi3mi opTama xyprizemi. Herisri oprama sxakcel eputin NasSbO4 oprarra
TY3 Ty3illei, KBIIKBUT opTama MetacypMe KbImKbUTBIHBIH -HShO3 amopd Tl TyHOACHH 66y apKbLUIBI PeakTHB
BIIBIpaiel. Peakmmsra KaxerTi pH — TBIH KaXeTTi MoHI YIIiH Kaxuid kapOoHaTeIH Kocansl. COHBIMEH Katap,
Kaiuii KapOOHATHl ChIHANATHIH €pITiHMAIAe Kaluil MUPOaHTHMMOHATHIMEH opekerTeceTiH MoHaapabiH (Ca, Mg)
JKOKTBIFBIH JIQJIEN/IEY YIIiH I KOCaIbl.

K2CO3+MgClo—MgCOs+2KCl

ATanraH peakUUsHBIH Ce3iMTaNIBIFbI a3 (mekrti cyipuity 1:2000), COHABIKTaH HaTPHUH TY3BIHBIH €pIiTiHIIIETI
KOHIICHTPAIMACHI JKETKUTIKTI TYpAE KOFaphl OOITyBI KaXKeT.

Li2COs — upentudukanusiiay. Li* HOHBI — XKaIbIH/BI KAPMUH/II KBI3bLT TYCKE OOSIHIbIL.
Jlutnii KapOOHATHIHIAFEI KapOOHAT - MOHBIH AHBIKTAY YIIIH CYHBITBUIFAH XJIOPCYTEK KBIIIKBUIBIH Kocausl. OChI
Ke3J1e KeMip KBIIIKBLUT T'a3bl OOIiHIM IIBIFa b

Li2COs+2HCL—2LiCL+H20+CO> II
Jlutuit Ty3mapelH aHBIKTAy VINIH HAaTpUH THAPOKCHAI KaThIChIHAA ruapodocdar guHATpHI
epITIHIUIEPiH KOChIN KailHaTKaHHAH KeiiH ak TyHOa Ty3inesni:

2LiCl+Na:HPO++NaOH—>2Li:HPO4 + 2NaC|l

Jlutuit Ty3napeIHBIH CyNbl epiTiHAilepiHe (GTOpUATEpAl KOCKaHaa cyna a3 epuTiH (OTOpui JHUTHi
TyHOara Tycesi.

Li+F— LiF #

Cinrinik opraja JUTHUA HOHIAPBI 8-OKCHMXHMHOJIHMH EpIiTIHAICIMEH KOK-)KachbUl TYCTI (uiyopecueHIus
OepeTiH KOCBUIBIC TY3€Ii.

Ceinaynap. Kaszaxkcran PecrmyOnukacsiaeiy MemiekerTik PapMmakonesHbIH TajanTapbl OOWBIHINIA
IpenaparTapAblH MOJIIPIIriH KoHE TYCTINIriH aHBIKTAH/IBL. Hampuii 2udpoxkapbonamsinda XJIopuITED,
cyibdaTrap, aMMOHMH TY3/1apbl, KYIIOH, KaJbLHUH, TEMip, ayblp MeTalgap LIEKTIK MeJIepinae xidepinterin
Kocmasnap 0oubi TaOkIIaAB XKOHE KOCTIaTap CHIHAKTaH oTyi THic. KapOoHnaTtTap KOCIIaCBIH  aHBIKTaraH
Ke3lle HaTpuil TuapokapOoHar epitiaaicinig pH 8,6 - xan acmays! Tuic.

Na2COs3 mxone NaHCOs3 6ip-6ipinen alibIpMalIbLIBIKTAPbI:

a) KP M® ooitpiama Na,COsz epitiHaici Mmaruuii Cysab(aThblHBIH KaHBIKKAH CPITIHIAICIMEH HETi3IiK
MarHui KapOOHATHIHBIH aK TYHOACKI TY3LICIi:

4Na2CO3 + 4MgSOs + 4H20 —3MgCO3*Mg(OH)2+ 3H20 + 4Na;SO4 41002

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

NaHCO3—Na.COs3 + CO2 +H20
KapGonaTrapsl koHE TMIAPOKApOOHATTAPABl MHUHEPAIIBl KBIIKBUIAAPMEH BIIBIPATY PEAKIUACHL OJapIbIH
UIEHTU(GUKAMAIAYBIHIA KOHE CAHBIK aHBIKTAYbIH/Ia KOJIAHbLIAIbL:

Na.CO3+2HCI—>CO:2 +2NTCI+H20

NaHCOs+HCI—>CO; +Na?|+HzO
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JopixaHa >xaraailblHIa HATPHH THAPOKAPOOHATHIH HATPHI KapOOHATHIHAH a)KbIPATy PEaKLMUSCHIH OLTY
Kaxer. O VIIH ONapAbIH TY3Ibl epiTiHAUIepiHe (eHonpTamenH MHAUKATOphH Kocaabl. Ockl ke3me 0,1M
HaTpuil KapOOHATTHIH €PITiHAICI KBI3bUT TyCKe OOsUTafpl, HATPU THAPOKAapOOHATTHIH €pITiHAICI TYCCi3 Hemece
QIICIH KBI3FBUIT TYCKE OOsITa IBI.

6) KP M® (1-1, 113 0) OolipiHIIa KapOOHATTAp JKOHE THAPOKApPOOHATTAP/Ibl aHBIKTAY YIIiH CHIHAJIATHIH
CyOCTaHIMSHBI CHIHAYBIKKA CAJIBIII CyMEH CYCIEH3USUIAI, CYHBITBIIFaH CipKe KBIIIKBUIBIH Kocaabl. ChIHAYBIKTHI
OipIeH Tik OYpHITIIEH €Ki peT WiJIT'eH IIBIHEI TYTIKIIENi bICTIaaHFaH THIFBIHMEH Ka0apl; TYCCi3 )KoHe micci3 ra3
KONipIIKTepiHiH KbI3y OemniHreHi Oaiikamansl. ChIHAYBIKTHI abaiiman KeI3AbIpaabl JKoHE OediHreH ra3abl Oapuit
TUAPOKCHUII €PITIHIICI apKBIIBI 6TKi3eIl; XJIOPCYTEeK KBIIIKBUTBIHBIH apTHIK MOJIIIEPiH KOCKaH/Ia epUTiH aK TYHOa
Ty3ineni.

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

Cangpik anbikTay. NaHCO; mnpemaparrapbIHBIH CaHIBIK MOJIIEpiH OeiiTapantay omiciMeH
AHBIKTANIbI.

1) NaHCO3 xmopcyTek KbIIKbUIBIMEH THTPIICH I, HHANKATOp — MeTHI Kbi3rsuiT. MHaukatop pH 3,0-
4,4 neiiiH KpI3BUI TYCTCH Capbl TYCKE JCUIH e3repei.

NaHCO3z+HCl — NaCl+CO.1+H20

2) Li,CO3 — CO; xyreury ymin HCl kaiiHatamsl KoHE KBIIKBUIIBIH apThIK MONIIEPIH HATpuil
TUAPOKCUIIMEH THTPIIEH i, HHANKATOP — METIJI KBI3FBUIT (Kepi TUTPIIEY).

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

XHUMHSIBIK KYPbLIbICHI MeH (apMaKoJOTHSIIBIK dcepi apachbIHAAFBI 03apa OailaHbIChI

NaHCOs — acka3zaH cesiHIH KbIIIKBUIIBIFEl KOFapblJaFaHa aHTAlM/ITI 3aT PeTiHAe KOJJaHbLIa bl
bipak OeliTapanTay Ke3iHA€ KbIIIKBULABIH apThIK MemepiHin oacepinen CO; OeniHeni, 071 acKa3aHHBIH Kijerei
KaOaTBIHBIH PELEeNTOPIapbiH TITIPKEHIIPII, CeKPELUSHBIH eKIHIILTIK OOJiHyIiH TyIbIpaibl.

NaHCOs + HCI _—§0; 1 + NaCl + H20

CoHIBIKTaH OCHI KaHaMa dcepi 0acy yuIiH OypKeyim aacopOIMsIIBIK 3aTTapMeH Oipre KONJaHbUIAIb.
ke yHTaK TYpiHIE, MUHEPAJIBI Cy OHE KAaKbIPBIK TYCIprim 3at petiHae Kongansiansl. 0,5-2% epitinainepi
IIAI0Fa, WHraISIMsAFa, KO3MIH Kilereil KaOBbIKIIACKIH JKyyFa JKOHE J>KOFapFbl THIHBIC JKOJIapbIHA KBIIIKBLT
TYCKEH/JIE JKYyFa KOJIIaHbUIAIbI.

Li2CO3 — anTHMaHHMaKadbIbl ocep KOPCETETIH MOpiTiK 3ar. Ocep CTydiH apHalbl OUOXUMHSIIBIK
MexaHu3Mi Oenrici3. Li HelipoHnarsl Na TpaHCIOPTHIH ©3TepTill, KaTeXOJaMUHHIH jKacylla iIIuIiK KypaMblHa
acep eTe OTBIPBIII, KBl TeXEYl TyAbIpMai ICUXUKaHBI PETTEH .

Byiipek, ®ypek-KaH TaMblpiapbl, KajlkKaHIa 0e3 AUCHYHKIHMACHI KOHE KYKTLTIK Ke3iHAe KONIaHyFa
Gonmaii sl

JA.N.MenaeneeB nepuoThIK kyiiecinin |11 Tonrapsi 3jieMeHTTEepiHiH TyBIHABLIAPHI

Borax — HaTpwuii TeTpadoparhbl
Acidum boricum — Bop KbIIKbLIbI

Anpiaysl. Taburatta NayB4O7-10H,0 Ttunkan (TeTpabop KBIMIKBUIBIHBIH Na Ty3bl) MUHEpPANbI TYPIHIC
Ke3JeceIi.
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Bypausr Gopokanbiurtepaen CaBsO7 Hemece 6op kpimkbuibiHa H3BO3, Na;COs epiTiHIiCiH KOCHITT
KBI3BIPY apKbLIbI ajajibl:

CaB407 + Na,COs —GaCO;  + NajBsO;
4H3BO3 + Na:COs3 — Na;B,0;7+ CO,Y + 6HzOT

Kublpiisikranral ke3zie o3iHe cyapH 10 MOJeKyIacklH KOCHIN alajibl.
Bop KBIIKBUIBIH any ymIiH OypaHbBl HeMece OOpOKaJIBIUTTI XJIOPCYTEK KBIIIKBUIBIHBIH BICTBHIK €PITiHIICIMEH
BIIBIPATY apKbUIBI alabl.

Na,B407«10H,0+2HCI—-4H3BOs+2NaCl+5H,0

CaB,0:+4H,0+2HCI+H,0—4H3;BO3+CaCl;

Oumsukaidblk Kacaertepi. Na,BsO7-10H,0 — ak TycTi kpucTanabl yHTaK. Ayama KPUCTAIIBIK CYbIH
skorantaabsl. Cyna epui, KaifHaIl TypFaH cylia eTe OHail epuai, TTUIePHUH/ES OHAKN epuli.

HsBO;3; - kpucTanablk yHTaK HeMece aK TYCTI MeJIIip KpHCTalgap HEMece TYCCi3, JKaJITBIPaK,
OapMakraraHga MaiIbUIBIFBI OlTiHeTiH ruiactuHkanap. Cyna, 96% cnupre epupi, KailHal TYpraH CyAa >KoHe
riunepune (85%) onail epui.

HNnentudpukanusiaay. HsBOs - unentudukanusnay ymin (KP M® t1.2, 133 Ger) cyOcTaHIMSHBI
abaliyan KpI3/bIpa OTHIPBII METAHOJIA €PITiM KYKIPT KBIMIKBUIBIH KOCaAbl JKOHE epITIHAIHI jKaraibl, KaJbIH
JKachlJI XKHETriMeH OOITyBI THIC.

a) Bop KBIIIKBUIBIHBIH KOCBUTBICTAPBIH 3TAHON KATHICHIHIAA OOPHOATHI S(UPIHIH Ty3iryi OOWBIHIIA
uaeHTnUKanusaiasl. OChl TY3UITeH KOCTIaHBI )KaKKaH Ke37Ie JKaJIbIHbI )KaChLT TYCIIEH YKaHAbl.

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

0) KYIITi KBIIKBIIIAPBIH SCepiHeH OelTapanTanasl :
Na:B4O7 + 2HCI +5H.0  —4+H#B0O3 + 2NaCl

Byn peakius HaTpuid TeTpabOpaTHIH MACHTH(HKALMIIAY CHIHAFBIHA AaiibIHAAY Ke3iHJe >KOHE CaHIBIK aHBIKTay
YIIIiH KOJAaHbLIA b,

Cotnaynap. Hampuii mempabopamoinoazel KapOOHaTTap MEH THAPOKApOOHATTAPABI aHBIKTaFaH Ke3e
epITIHJIre XJIOPCYTeK KBIIKBUIBIH KOCKaHJa ra3 KemipuIikTepiHiH OesmiHyi Oaiikaimayel Tuic.  Harpuit
TeTpaboparsiHia CynbhaTrTap, aMMOHHWH Ty3/apbl, KYIIOH, KalblMi, ayblp MeTajjiap LIEKTIK MeJepiHe
xki0epineTiH Kocnanap 00JbII TaObLIa bl )KoHE KOCIalap ChIHAKTaH Tyl THiC.

bop xouuxviivinery pH —b1 3,8-4,8 Gomysl kepek. Cyibdarrap, ayslp Meranaap (A omici) IIEKTIK
MeJIIepiHe KiOepiIeTiH Kocrmaiap OOJIBIT TaObUIA B! )KOHE KOCTIanap ChIHAKTaH OTyi THiC. Bop KBIITKBUTHIHBIH
CHMpTTE epirimTirin anbikraiinel: 1,0 cydcranmmsusl 10 mu kaitHan Typran 96 % crmptre epiteni. AJbIHFaH
epITIHIHIH onaneceHIusAch canblcTeipy epiTingici I (KP M® 2.2.1) onanecneHIMsAChIHAH acaybl THIC )KOHE
tyceiz (2.2.2, I amic) Gomysl THic. bop KBIIKBUIBIHAA OPTaHUKAIBIK 3aTTapbl JKiOepiIMeHTIH Kocma OOobIT
TabpuTanpl. OpraHUKaNBIK 3aTTapAbl aHBIKTAY YIIiH: CyOCTAaHIIMS CONIFBIH KBI3BUI TYCKE AEWiH KyHmipreHzie
KapaiiMaybl THIC.

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

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 THTpPJETeHIE HAaTpui MeTabopaThl Ty3iiesi.
Harpuii meTabopatsl CyJibl €piTIHAICIHIIE TE3 BIABIPAIBIL.

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

Tumponmsniy, HOTWKECIHAC CUITUTIK peakius SKBUBAJICHTTIK HYKTere MAEWiH OacTaibill KeTei.
CoHnpIKTaH O0Op KBIIKBUIBIHBIH TJIAIEPUHMEH KYIITI OipHETI3OiK AWTIHIEpHHOOp KBIMIKBUTBI TY3€TiH
KaOUIeTTUTITIH CaHABIK aHBIKTay#a KonmaHanel. KeHlin cintiMeH Tturpneiini. WHmukaTop peTiHze
(heHondTanenHl KOITAHAIBL.

CH;OH HO—CH, CH;yOH HO—CH,|
+ NaOH W [
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 apachbIHIaFbI 03apa faii1aHbICHI

NazB4O7 - 10H20 sxone H3BO3z 1-4% epiTiHzinepi aHTHCENTHUKANBIK 3aT PETiHIE KOJIAHBLIAJIBI.
Na:B4sO7 - 10H20 — wuweiH 20% rTiMiepuHICT] epiTiHIici aybl3 KybIChl ybUIFaHma (CTOMATOJIOTHSIA)
KOJIJaHEUTa b

AJTIOMHHUT IpeniapaTTapsl

Aluminium — nepuoars xyieneri 11 TonTeiH 31emenTri. Taburarta Tapanysina 6aitnansicts! (O, H, Si keiiinri)
YIIHIN OPBIHIA TYP, JKEP KBIPTHICHIHBIH 7,45% anroMOoCHIUKAT TYpiHAC Ke3aeceni. Epirimn Ty3map HOpybI3
3aTTapMeH Oipre anbOyMHHATTap TY3€Adl, OChIFaH OaiJIaHBICTBI OJAPJBIH OBIPBHICTHIPFBINI, KYWIIPTiII KoHE
Gaxrepunmarik ocepi Gomanel. Al kenm memmepzeri m03achl yibl, 3PUTPOLMTTED TEMOJHM3TE YINBIPAN/IBL.
MenmunuHana (Aluminii hydroxydum) amomMuHUiIIH KOMOMHUPIICHTEH NpenapaTTapbl KoJIAaHaasl: Anmazens,
Maanoke, Anomae. Tepan —kypampiga amoMuHuid (ocdaTer O6ap ak TycTi cycnensus. [actpuT, ackazaH
JKapachIH/A, TUCETICHAA JKOHE T.0. KOJJaHbLIAIbI

Aluminii hydroxydum

AJIIOMUHUHA THAPOKCHI
AJNBIHYBI. AIOMUHUHN THIPOKCHJIIH )KaHaMa JKOJIMEH CUITLIepMeH acep eTinm A
Al3+30H —>AI(OH)s!

I*® Ty3apbIHan anaasl:

dOu3ukaablK KacuerTepi. [Ipenapart ak, 6oprmbuinak, aMop(hThl YHTAK, Cy/a ic XKy3iHIe epiMeiini, cyaa
epiTKeH/Ie Tejb naiaa 60Jaibl, KbI3ABIPFaH/1a KBIIIKBIT MEH CUITIIE epui.
Naentudpukanusiaay. Toemenae KepceTiireH peakusulapMeH aHbIKTaIbI:
1. KobanbT HHUTpaTHI epiTiHAiciHe MaJbll, KyWIipeni, Ochl Xarnaiina kex Tyc (TeHaphb Keri) maiina
Gouanbl:
Al(OH)3Al,05+Co(NO3).—Co(AlO2)+NO T+O T
TeHaph Kori
2. CinTiHiH apTHIK MOJIIEPIH/E epill, ATFOMUHAT HATPUH Ty3iIemdi:
Al(OH)3+3NaOH—AI(ONa)3+3H:20
3. AntoMuHU# cynbGuIl Ty3inemi:

2A1*34+3(NH4),S—>Al2Ss+3NHa*

Al;Ss+6H20—2AI(OH)ad+3H.ST
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Cpinayaap. Cl-, SO, Fe*3, MHs*, ayoip memann mysw, As™ xocnanapbl canbICThIPy €piTiHAICIiHIH
IIETriHeH acraybl KaxeT. KapOoHaTTapIbIH KOCIadapblH aHBIKTaH bl

CanapIK aHbIKTay. MOHIBIK XpoMaTorpadusMeH jkoHe TPaBUMETPHUSUIIBIK S/1IiCIIEH aHBIKTaJIbI.

Amromuanii tuapokcuni  Al(OH)sz-H,0 xone amomunnii pocdarsr AlsPOs mpemaparrapsl aHTanuari,
a/1IcOpOIMSTIalTBIH XKoHE OYpKeyill KacueT KopceTe .

II Tom onemeHTTEepiHIH CHIPTKBI KabaThiHAA Oip-OipiHEH aNmaK OpHATackaH €Ki AIeKTPOH
OoFaHABIKTaH, OYJT TOM SJIEMEHTTEpP1 AIEKTPOHABI OHAl Oepim, OH MOHFa aifHaIa bl

Mg Ca Ba

Heri3ri Tom 3meMeHTTEpi aiKBbIH METANIBIK KacueT Kepcereni. MarHuiineH O6apuiire Kapail MeTaIabIK
JKOHE TOTBHIKCHI3TaHABIPFRIN KacueTi eceni. Cinrimik xep meranmapsl — Ca, Mg, Ba- xeHin Metangap >koHe
JKOFapFbl PEaKIUsUIBIK KaOlIeTKe He.

Il TONTHIH KOCKHIMINIA TOIINACHI JJIEMEHTTEPl €Ki BaJCHTTUIIK KepceTeidi, Oipak Heri3ri TOIIIagaH
aflBIPMAaIIbUIBIFBI — METAJJIBIK KACHETI ChIHAIITAH MBIPBIIIKA Kapaii acipeiiii, HeTi3/1iK KaCUeT KOpCeTe OTBIPHII
CYMEH 9pEKEeTTEeCIN, THIPOKCUATED Ty3eai. [ MapokcuaTep iy epirilriri MarHuiaeH Oapwuiira Kapail ecei.

Mg(OH): Ca(OH): Ba(OH),

Epirimriri >korappiiaraH caifblH, HETI3OIK KacHeTi Je KylleWeai, ON sIpoJaH HEFypJbIM KalllbIK
OpHaJIacca, COFYpIIbIM JICKTPOHIBI OHAll OepyiMeH TyCiHAipiIei.

Tunpokcuarepaid opTYpili epy KaOineTi ochbl KaTHOHAAPABI ONAPABIH MOPLTIK IMperapaThiHAa Kocla
peTiHae aHBIKTayFa HeTi3[eNTeH.

Ca(OH),, Ba(OH), — epurin nerizmep, Mg(OH),-NaOH apteik Memmepinae epimeiiai. Maruuit
TUAPOKCUIIHIH KaTbINi THAPOKCHIIHEH aWBIPMAIIBUIBIFEL, OJ1 aMMHUAK epITiHIICI 9cepiHeH TyHOara Tycesi.

Backa katnoH Ty3mapeiHa Mg(OH); Kockanma, oyiapislH THApPOKcUATEpl TyHOara Tycemi. Mg(OH):,
epIrilTiK KOpCeTKilll eTe )KOoFapbl, COHAbIKTaH Zn, Mn, Fe, Al tyn6ara tycipyi mymkin. Mg(OH),-y NH4,OH
epyi NH4" xaruonpmapeinbin OH™ Gaiimanbicein, a3 gucoumanusuianFrad NHs - HoO KOCBUIBICHIH Ty3yiHe
Heri3enreH, OyJ1 KaCHUeTi KaJbIMi KOCBUIBICBIH/IAFbl MarHUi KOCIAChIH aHBIKTay/1a KOJIIaHbLIa bl

Kanbiuit Men marumii 6ipmeit peaxtusnen SO%4, Na,HPO, TynGara Tyceni, COHABIKTaH MarHmii
npenapateiH kanbiwiiaer CaCOs TypiHae TyHOaFa TYCipy apKbUIbl O6JIiN anajbl, ajl MArHUNA CY3iHJiC Kajlabl,
OHBI OyJIaH/IBIPBIN, KYPFaK KaIIbIFbIH aHbIKTaranna 0,5% acmaysl Kepek.

Bysl TONTHIH TONTHIK peareHTi peTiHge KyKipT Keimkbuibl (MgSQOs, CaSOas, BaSO.) kommanbuiasl,
OJIap/IbIH epirilTirine Ha3ap aylapbIHAAP,0Ckl OAPIIBIK TY3/1ap MEIUINHA TPAKTUKACHIHIA KOJIJaHbIIa bl

MgSO, — epirit Ty3, CaSO4 xane BaSO. — TyHba, BaSO4 — epimeiizi.

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

EK BaSO,4 1,1*10

Meicansl: EK Mmoni a3 Oosca, TynOa te3 tycemi. EK sxoraper TyHOa EK Temen Oacka sieMeHT
epiTiHaIepiHeH OypbIH TYHOAFa TyceIi.

KomnuiexconomeTpust

TurpanT-aMmMuaxkTeI-0yQepii epitinaigeri tTpunon b xemeni. Tpuion b MeH Metan peakiusIapbIHbIH
Tere-Texairi epitinninin pH OGainansictel. Tpunon b epitingiciMeH THTpiey Ke3iHIE aHBIKTAJIaThIH HOHIAP
THIPOKCHUATED TYpPiHAE TyHOara Tycil, KUBIHIABIKTap TyFbI3aabl. Ockl mporectepai 60onappMay YIIiH KeMEKIIi
kemeH Ty3ymi peareHT (ammuaktel Oydep NHsOH+NH4Cl) xoceumampl, o MeTangapAblH THAPOKCHITED
TYpiHIe TyHOara TycyiH Texeini. COHIBIKTaH eki BaseHTTI MeTanaapas! Tutpiey (pH 8-10) ammuakter 6ydepiti
epITiHAl KaTBICBIHA XKYPIIL, TYPAKTHI KemIeH Ty3eni. MeTan MeH TpmiioH b opekerrecim, KYKipT jKoHE XJIOPCyTeK
KBIIIKBUTBIH TY3III, peaKIys TeTe-TeHIIT1 CONIFa Kapail KbUKUABL, al Oydepii epiTiHai Kepi acep kepceTemi. Y
BaJICHTTI MeTallapMeH peakius KbIIKeuT optana (pH 2-3) eTeni, SFHN KBIIIKBUT OpTaia TYPAKTHI KEIIeH TYy3eli
(MHA: KYJTiH THPOKATEXUH).

Mertamtonnaukaropiaap pH Oenrii MoHIHAE MeTal HOHAAPHIMCH HWHTCHCHBTI KOCBUIBIC TY3€TiH
OpraHUKaJbIK OOSFBIIITAP, ONapabIH Tyci pH con MoHiHIE 00C MHAWKATOPABIH TyCiHe coiikec kememi. pH 8-10
WHIMKATOpP — KBIIMIKBUI XPOM KaHHBIH KOK, KBHIIIKBUIIBI XPOM Kapa j>KOHE 3PHXPOM KOJIAHBUIA/IbL. DPUXPOM
epITIHICI TYPAKCHI3, COHABIKTAH KPUCTAIBI TYPIC KOJTaHAIbI.

HNuaukarop/iapra KOMbLIATHIH TajJanTap:

1. Muaukarop-Meran KelleHI TYpakThl 00iy Kepek, Oipak MeTayul-TpuiaoH b KelleHiHeH TYpaKTBUIBIFBI

Goitprama 10 ece re alfbIpMaIIBUTBIFEL 0ap.

2. Epitingizeri ”HAUKAaTOp KOHLIEHTPALMSICHI METaJI HOHBIHA KaparaHya ete a3 (0,01) Gomys! kepexk.
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3. UWunukarop TyciHiH ©3repyi aHbIK, KbULIaM KOHE KOHTPACThI OOJIybl KEpeK.

Tpunon b - a5ci3 TepT Heri3Ai KBIIKBLUTL, alThl ICHTAHTTHI JINTAH]], OHBIH KYPaMbIH/IAa TOPT CYTEK aTOMBI
JKOHE KapOOKCHMETHII TOOBIHAH 0acka OeiHOereH KYIT 3JCKTPOHBI 0ap €Ki a30T aTOMBI Ke3/1ece/li, COHIBIKTaH
TpwioH b epiTiHIiCiHIH MeTall HOHBIMEH anThl OaijlaHbIC Ty3€ ajaThlH MOTEHIHAIIB MyMKiHAiri 6ap. Tpunon b
MeTaJl HOH/IAPbIHBIH BAJCHTTLIIriHE KapamacTaH 1:1 KaThIHACTA ocepiecei.

_CH,COONa(H) __~CH:COONa

CHZ'N\ CHZ'N\

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

/

CH2N CH.-
\ —

CH,COONa(H) CH,COONa

Marnuiiain papMakonesyibIK nMpenaparrapsl

Marnauit kocbutbicTapbl OYKJK >KYMBICBIH JKakcapTaabl, HEUPOHIAPIBIH KO3YbIH a3alTajbl, XyiKe-
OYIIIBIKET OTKI3TIIITITIH TOMEHJETEeNl, JKYPEeK-KaH TaMbIpiap JKYMBICBIH perTeyne (epMEeHTaTUBTI
peakiusiapra KaTbicanbl. DOU3MONMOTHSIIBIK ocepi OOMbIHIIA Kanbiuii antoronuci. XKep acter Oemirinae 2%
Kezzeceni. XUuMHSIIBIK OeNICeH Il ’KaHe KOCBUTBIC TYPiHJIe Ke3eceai. MarHuii KenrTereH MUHEpalap, CHIMKATTap
JKoHE (POTOCHHTE3 MPOLIECiHE KAThICATHIH XJI0pOo(MIT (>kachul ©CIMIIK IMMTMEHTI) KypaMbIHa CHE/II.

Magnesii oxydum.

Magnesium oxydatum.

Magnesia usta-kyiiaipiaren Mar{e3us.

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

1. Maruuii Heri3aik KapOOHATBHI.

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

2. Mg(OH); — MgO

Temip >xoHe Oacka MeTal KOCHANAPBIH THAPOKCUATED TYPIHAE Ta3apTy YVIIH MarHuil THIPOKCHI
EpPITIHAICIH KaJTbIIUH TUAPOKCH/I )KOHE KYKIPT KBIIKBUIBIMEH OH e 1. KYKIpT KBIIIKBLIIR KATBIUH HOHBIH ©31HE
0alTaHBICTHIPBII, KAIBIHUN CYJIb(hAThIH TY3€1.

MgO - ak, xeHis, Malia YHTaK, Hicci3, cyna ic Ky3iHae epiMeiii, MUHepalabl KeIIIKeUIIapaa epumi. Kemip
KBIIKBUTEIHAH Ooc mpenapat (MgCOs|) ciimptTe epimeiini.

MgO - »xyMmcak cinTi, acKa3aHHBIH KBIIIKBUIABIFEl JKOFapiaFaHIa aHTOIWMITI MAOPITIK 3aT peTiHae
KOJIIAHbLUTA b

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

3. ®dapmakonesuiblK emec, (031HIIK) 8-OKCHXUHOJIMHMEH
NH4OH

_—
0 e O Q) oo
72
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Ta3aabIFbl

MgO ayblHFaH MarHUHIIH TAOMFU MEHEPAIIbl KOCBUIBICTApBIHBIH KypambiHaa Ca, Ba, aysip Metanaap,
COHBIMEH Oipre MUHepaJIFa *KachlUl TyC OepeTiH Temip Kocmack! ke3neceni. Conapikrad M®-na Fe KochutbIcTaph
STAJIOH IIETiHAe >KiOepimin, MeNmipiiri MeH TYCTUIri aHbIKTamamsl. Memmipiiri MeH TYCTLIriH CyMeH
CYWBITBUTFaH CipKe KbIIIKBUTBIHAA €PiTe OTBIPHIM, TEKCePesi.

AnpiHy KojblHA OaifmablcThl kiGepinerin xocmamap: CI' SO, As aywip Meranmap, Ca*?, HSOy,
currinik Meran kapoonatrapsl (any nporecinne Ca(OH), konnaHbuIabD).

CaHJBbIK MeJIIepiH AHBIKTAY

_~CHCOONa(H)
CHz-N\

CH.COOH
+Mg+2 N

CH.COOH

M/IK&TOp-SpI/IOXPOM, pH 8-10 »xarnaiibinna

SxBpdayT HyKTECIHAC CPITIHAIHIH TYCI KOK TYCKe ay£1c9@:|l_[99

nesii subcarbonas.
i eeRAHy

AK Marmesusi

CHz-N\

arHui Me

__~ CH,COONa

T?HzQQOQ\

M 2H*
.~V
H,COO
all-KbI3bLT TYCTi KCIHICH TY3eI i, all

HIMKATOPIBIH TYC1).

CH2COONa

Typakrsl popmynace oK. MgSO4 epitinaicin NayCOs-H TyHOaFa TYCipy apKbUIbl aJajibl.
MgSO4+Na2C03+HzO—>3MgCO3-Mg(OH)2-3H20

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

Tazanwirer: MgO ykcac, Oipak 0apuii Kocrachs xKi0epiIMen/Ii.

O3i exenniri: Mg sxone CO3? ToH camalbIK peakusnap.

Canasik MeJmepin anbikTay: MgO ykcac, 40% a3, 44,0% ker emec OOIyBI KEpek.

Magnesii sulfas.
Magnesium sulfaricum.
Sol. Amarum

Al T3

MgSO4 . 7H20

Maruuii cynbdater eH anram 1695x anparad. XVII racepasig
COHBIH/Ia AHITIMAAA EMICY MAKCAThIHa aJbIHYbIMCH OailTaHBICTHI AIllbI
Ty3 — aFBUIIIBIH TY3HI aTaysl OepinreH. Kasipri keszne TaOury >KOIMEH
anbiaazabel: Kuzepur MgS0O4 X H20;

OKCAJIUT (amp! Ty3) MgSO4 X 7H,0.

MgCOs + H,SO4 — MgSOs— MgSO, +H,0+ SO, 1
MarHuiiH Heri3Iik Ty3sl Ty3UIMeYi YIIiH, KYKipT KbIIIKBUIbI aPTHIK MOJIIEP/Ie KOChUIa/IbI.
MgSO, x 7H20 Ty3inrenue epitinaini Koiburtansl. O cya )akchl, CIUPTTE HAIAp epHI.

O3i exengiri: Mg*2 xone SO42 ToH canasbIK peakiusap

Ta3zaneIFpl: Menipiiri MeH TYCTLTIriH 5 MuHYT KaliHaTKanHaH KeifiH (CO»1) aHBIKTaHIbL.
TaOwuru KOIMEH aTbIHFaHIBIKTaH, TEMip KOCIAChIHA TEKCEPEi.
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Kpimkpuiasirbl MeH cintinirin (Ind) aHpIKTay aiy >KONBIHAA KYKIPT KBIIKBUIBIH apTHIK MeJIepiae
KOJIIaHYbIMEH OaiaHbICTBl. AJy KOJIBIHAA KYKIPT KBIIIKBUIBIH KOJIaHFAHJIBIKTaH, AS — KayinTi KOCmachl
9TaJIOH IMIeTiHfe Kibepineni, OyJl KocnaJaH TOJBIK KYThUTy MYMKIH €MecC, KYThUIY YIIiH KYKIPT KbIIIKbUIBIMEH
Oipre yHemi HaTpuil cynb(aThlH KOJIZaHy KaXeT, Oipak OyJl jkarjaiga MarHuil cyibgarbl TaOWFU KOJIMEH
QJIBIHFaH, COHABIKTAH KYKIPT KBIIIKBUIBI KOJIAQHBUIAAbL. DTAJIOH LIETIHIE XJIOPUATEP, TEMIp JKOHE ayblp MeTal
Kocrasapel >kibepineni. Mapranen kocmaceiHa Tekcepeni, 0,004% acmaysl Kepek, an IIaHIIyFa apHaJIFaH
epiTiHAinepinae Oy Kocma 00IMaybl Kepek.
2Mn*? +5(NH4)28208+8H20 — 2MnOy4 + 5(NH4)2504+7H2304
2Mn*2+ 58208_2 +8H,0 — 2Mn04'+lOSO4'2 +10H*

AgNO; kaTanuzaTop.

CaHBIK MeJIIIepi —KOMIUIEKCOHOMETPHSI
¥YHrak, amnysia Typinae 6ocaTbuia b, il KYPri3eTiH Jopillik 3aTTap peTiHAe ilKe KOIJaHbLUIa bl
1. OXX TeIHBIITaHIBIPAABI, YHBIKTATAaTBIH 9cep KOpceTeli, KOl Meulieple KOJAaHCa THIHBIC ally
TOKTaHBbI.
l'unepToHuUAIa CIa3MOJIMTUK PETiHAE KOJIAHbLUIa IBI.
Bocanyzna aypynsl 6acaTbIH JOpiTIK 3aT.
THIpBICKAaKKa KapCHI JOPLTIK 3aT.
. OT alimaliTBIH MOPITIK 3aT.
Iepimnik Typiep: Solutio Magnesii sulfatis
20% aut 25% pro injectionibus
Magnesii silfas exsiccatus — xentipinren MgSOs X H,O yHTaK Topi3mi KOCHIHIBUIAPABI JAMbIHAAYAA
KOJIJIaHBLIA IbL.

agrown

Kanbuuii KocbUIbICTapBI

MemunyHaga KalblMHAAIH KeNTereH OelopraHMKanblK KochUibicTapbl Kojimaubuianel: CaO, CaSOq
(runc), Tyn6ansl kapOoHar 1.6. Kanpuuii ar3aza MaHbI31bl poiib atkapazabl. Cyiek yimanapblHbIH HeTi3i 0oJbI
TaOBUTAIBI, KIIETKA MEMOpaHACHIHBIH OTKI3TIMITITIH PeTTeii. AHTHOKCHIAHT, aJUIeprhsra Kapchl. Kambimit
MOH/Iapbl XKYHKe UMITyJIbCTapBIHBIH OepiiTyiH, KAHKA >KOHE Teric OYJIIIBIKET TOHYCBIH, KaH YIOBIH PETTEHII.

Aty >KOJBI: MpaMOp/aH ajaJibl
Calcii chloridum

Calcium chloratum CaClz x 6H20
CaCO3+HCl — CaCl,+H,0.CO1

Mpamop kypambiaga Mg*2, Fe*? xone Gacka meranmap kesgecedi. Ockl KocmanapjaH Tasanay yIIiH
Fe*2 — Fe*3, epitinaini xnopmen kanbikThipbin, Ca(OH), kemeriMen ruipokcuaTep TypiHje TyHOara Tycipei.

CaCl; x 6H,0 — Tycci3 kpucrammap, epireH Kap CHSKTBI, albl TY3IbI JOM/I, bUIFAJ TapTKBIII, ayana
O3iHIH KpUCTAIABl CybliHIa Oankunmel. Jlopixanama 50% KOHIIGHTpAThl JadbIHAANabl.  bITFaiIbEsl
(hapmaxonorusuTblK dQQeKTiciHe acep €Til, CYAbIH XKOFaIybl 9CEpiHEH YJIIa HEKPO3bIH TYIbIPaabl, COHABIKTAH
KYp€ TaMbIpFa eHTi3e/i.

Cnmptre *)eHu epuni. by kacueri criupTTe epiMeiTiH Kocnanapapl, sSIFHA TaOUFaThl OeHOpraHUKaIbIK
KOCTIaJIapibl aHBIKTay1a Kojianbuiaasl. M@ OolbIHIIA COMPTTE epiMENTIH Kocnaiap/bl aHbIKTaFaH/ia, epiTiHl
Tycci3 00y Kepek.

Ta3zanbIrsl

[Manmryra apHanmFaH epITIHAUICPAIH Ta3albIFBIHA JKOFaphl Tamanm KoWemiamel. M@  OoifprHIIA
KBILIKUIIBIFG MEH cinTinirin Tekcepeni. Mg, Fe, SO42 aywlp MeTanaapasl TyH6ara Tycipy ymin HCI, NaOH
KOJIIaHbUIaAbl. AJly Ke3iHJe MHHEepaJbl KbIIKbUIIAPAbl KOJNJaHFaHABIKTaH, AS Kocmachl 3TajOH MIETiHJe
xKibepineni. Ba, Zn — xiGepinMeiitin kocnanap. M® 6Goiibinma Fe* 0,0002% xibepineai, an ockl craThsina
TeMip/iH anfoMUHHIMEH, (ocdaTneH Kocnackl xibepinmeii. bipiHmi skarmaiina cyabpoCaTUIUI KbIIKBIIBI
KOJJIaHbLIAJIbI, Peakuus ce3iMranabirbl oTe sxoFapbl (0,0002% Fe*®), an exinnn sxarjpaiina Fe™ ammuaknen
TyHOara Tycipeni, peakuusi cedimTannbirbl eTe TemeH, 0,0002% KocmaHbl aHBIKTay MYMKIH €Mec, OCBhIFaH
GaiimaHBICTHI OYJI JKaFaaiaa TeMip KkiOeplIMEeHTIH Kocna peTiHe Kapajabl.

B o] Mg?" sxome cinTini MeTanap Kocnanapbia Oip peaktusrnen — HoSO.,
Na,HPOs tyHOara Tycipin, KandpOWiiAI aMMOHHHA OKCaTaTBIMEH aMHUMAaKTHI
COO Oydepri epitinai KaTbichiHza TyHOara Tycipemi, an Mg?* epim, cysinaire
o
Fe 74
SOz
- 13
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eTesli, CY3iHIiHI OyJaHABIPHIN, KYPFaK KaJIbIFbIH aHbIKTaiabl. 0,5% acnaysl
KepeK.

CaHZ[LIK MenmepiH AHBIKTAYy: KOMINICKCOHOMCTPUA
Hepinik typi: Solutio Calcii chloridi 10% pro injectionibus
Calcii sulfas ustus
CaSO0:s x ¥ H20 kyiigipiaren CaSOs

10 Gemik rurcti 5 06K CyMEH apalCThIPFaH/Ia, Kallla TOPi3ai Macca Ty3iieai, oj 4 MHHYTTaH KeM emec, 10
MHUHYTTaH epTe eMeC yaKbITTa KaTarobl kKepek. CaSOs KypaMbIHAAFbl CybI a3aiica, 0J Cy KOCHII ally KaOiaeTiH
JKOFAJITybIHA OAilJIaHBICTHI MEANIIMHA/IA KOJITAaHBLIMANIbI.

MeauuuHamIBIK THIIC — KYPFaK, Maiiia, Tycci3 aMop@Thl YHTAK, 9JICi3 CYpiIay TYCTiH OOTybl KYpaMbIHAA
KOcTlaHblH Oap exeHpirin Ourmipeni. ['mmcri 130-150° C KpI3gblpraHzia KypaMbIHAAFbl KPUCTAIABI CYBIH
JKOFAIITHII, THAPATKA aiiHaIaIbI.

CaS04 x 2H,0 taduru runc — CaSO.x 2 H,0

130-150° C
O3i exenpiri: Ca*? sxone SO42 ToH peakumsIIap.

Bapuii KocbLIBICTapBbI

Barii sulfas pro roentgeno

Barium silfuricum roentgeno

MemuunHaga Oapuiiniy Oip FaHa KOCHUIBICHI KOJIAaHbLIaab! - BaSO..

Bapwuiiniy cyma, MHHEPAIIbl KBIIIKBUIAAP MEH CUITLIEpAC epuTiH Ty3aapsl — yiubl. BaSOs emkanmait
epiTKilTe epiMeiili, COHIBIKTAaH acKa3aHIbl pPEHTreHre Tycipyle imke Konpganeiagsl, (50-100 r Oapwit
0oTkacel). MeaunuHana KOJJAHBUTYBl OHBIH PCHTICH COYJICCIH OTKI3OCHTIH KAaCHUETIHE HETi3/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,SO4 — BaSO, + 2NaCl

Maiina aucneperi Oesekrep anmy YiIiH Oapuil XJopuai epiTiHIiciHe HATpHil Cynb(arhl epiTiHIICIH
OeumIekTen KOCy Kepek, Keil xariaiina 6apuil cynb(aThIHBIH KOJUIOUATHI €PITIHIICI TY31Ty YIIiH JeHb TYKbIMBI
KOCBUIa/IbL.

B,SO, — ak, maiina, yiina yHTaK, Uicci3, JOMCi3, SIKaH Al epITKIIITe epiMeiii.

O3i exenairin anbikTay: Na, CO3 epitingiciMeH KalHaThl, cy3im, Ba*? Tyn6ara Tycipin, an cy3ingine
, Yy p Y Y Ycip Y
SO4“ Kanazpl.

1. CO-CO-C-ONa CO-CO-CO
| g +Ba? — | g T ga s e
CO-CO-C-ONa co-co-cb6 ___—
Na paau3oHaThl KbI3BLI-CYp TYHOA

2. Hutpocanumui KeIIKbUIBIMEH

CO0 —
Ba

/

(0]
KLIJﬂlQZ
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3. Kanuii XxpoMaTbIMEH
Ba*? + CrO42 — BaCrOy4 | capsl TycTi

Ta3anbIFsl
ke xem Medmep/e KOJMAaHFaHIBIKTaH, Ta3aJbIFbIHA YIKEH MoH Oepy kepek. [Ipemaparra xkiOepiiMenTiH
Kocmaziap:
1. S?2
2. Bapuiiniy epirim Ty3mapsr: Bas(POa),, BaCl,, BaCOs, BaS
Bapwuiinig epirimn Ty3gapblH aHBIKTAY YIIiH OHBI JKOFaphl TEMIIEpaTypaaa Cipke KBIIIKBUIBIMEH OHIET CY3€eIi.
Erep Gapwuiinin epirim ty3gapsl 6oica, oap Cy3iHIITe OTei.
Cynbdun, Temip KOCHanapblH TY3/bI-KBIIIKbUT CBHIFBIHIBICHIHIA, a1 a30T KBIIIKBUIBI CHIFBIHIBLIA
(ocdarrap KocnacelH aHbIKTal b1 CyJIbl CHIFBIHABIIA XJIOPUATEP MEH CyJb(harTap KOCIachl aHbIKTaIA/IbI.
DapMakoIOTHsIIBIK  OeJICeH TN OoJIMaFaHbIKTaH, CaHIBIK MeJIlepi aHblKTanMaias,, Oipak MO X
0achUIBIMBI JUCIIEPCTI J9peXKeciHe CHIHAK JKYPri3yli Tajlalm eTeidi, SFHH OJ JUAarHOCTHUKAIBIK MakcarTa
KOJIIaHBbUIaAbl. PeHTrenre Tycipy camachl AWCIEPCTIK opekeciHe OalimaHbICTHL. JIMCIepCTiMiriH YHTaKThI
apanacTeIpraH/a, TyHOara Tycy MeJepi apKbUIbl aHBIKTaHIbI.

J.N.MeHpeneeB NePpUOATHIK KyiieciHiH | TonmTapbl 3jieMeHTTePiHIH TYBIHABLIAPBI

Temip, MBIC, MBIPBIIT aaM eMip CYpyiHe Ka)XeTTi MPOIECTePIiH KAIBIITH XYPYiH KAMTaMachl3 eTETiH
SCCeHNUANBIRl  (amMacmaiTeiH)  (arpuimL-essential) smeMeHTTEpre JkaTambl. OPTYPIl  MATOJIOTHSIBIK,
JKaFJaimapaplH manga OonybIHAa OaimaHBICTHI (KYPEK-KaH TaMBIpiap aypyJapel, KaTepil iCiK aypymiapsl,
SHIEMUSIIBIK aypyiap, Buibcon-KoHoBanoB aypysl, KeIeH TY3yIi JUraHATap IbIH OpraHUKaJIbIK A9PLTIK 3aTTap
TYpiHAE aF3aja TYCyi, IIEKTeH ThIC (HU3MKAJIBIK KyH3emicTe jkoHe T.0.) ar3aja OChI JeMeTTep OaaHCHIHBIH
Oy3buTybl Oaiikamansl. OChbl TONTHIH KONTEIeH IOPUTIK 3aTTapbl MHUKPOOKa Kapchl (aJIONMATHKAJIBIK HEMECe
rOMEOIAaTHKAJIBIK) 3aTTap peTiHAe: MbIC CYJIb(aThl, ChIHAN aMHIOXJIOPU/l, KYMIC HUTPAThI, KOJUIOUATHI KYMIC,
MBIpPBIII OKCHJII KSHE MBIPBIII CYJIb()aThl KOJIIAHbLUIA/IbI.

Bi*3, Zn*2, Hg*?, Hg', Ag*, Cu' kochbuibicTapblH MeIMIMHAAa OaKTepusFa Kapchl 3aTTap peTiHme
KonmaHbLtaabpl. KebiHece ChIpTKA KONJaHBIIA b

BeIpbICTHIpFRII, TiTipKeHIIpriny, Ky#miprim oacep kepcereai. Ochl KacHeTi aKybl3 3aTTapMeH
opekeTTecin, anbOyMHHAT Ty3yiHe HerizjgenreH. AnbOyMHUHATTapIblH —epirimTirine OaiimaHbIcThl  9JICi3
OBIPBICTHIPFRII ocepAeH KyHmiprim ocepre aeiin xepceremi. Temip (II) mpemaparrapsl TeMipTaNIIBUIBIKTHI
aHEeMUsI Ke31HAe KOIIaHbUIa/IbI.

Xoraprel yibUIBIFBIHA OalllaHBICTBI OyJl METalAapAblH KOCBUIBICTAphl IIIKE KOJNJAHBIIMANIbL.
ANIOMUHME nipenaparTapbl MeIUIMHAIIBIK TOKIpUOee aHTalUATI 3aT PEeTiHe KOJIJaHbUIabl. MBIC KETKITIKCI3
OonraH JkaFfaijia TUIIOXPOMIbI aHeMus Naiaa Oonansl. MBIC aF3aja TOTBHIFY-TOTBIKCBI3JJAHY PEaKIHUSChIHA
KaTbICATBIHBI Oerii.

Cupri sulfas pentahydricus, Copper sulphate pentahydrate
Mpic cynb¢aThl NEHTATHAPATHI

Cupri sulfas anhydricus, Copper sulphate anhydrous
Mpic cynabdarsl, cycbi3

Argenti nitras, Argentum nitricum —Kymic HuTpaThI

Kpucrammoruaparrapra sxaranel: Cu SOs -5H>0. Kpucramnorugpatrap cyna OoHail epuii, CIHPTTE,
Oacka OpraHWKaNBIK epiTkimrTepne epimedmi. Jypric cakramaca, KPHUCTAIIBIK CYBIH JKOFANTHIN, CBIPTKBI
KOpIHICIH e3repTei.

(AgNO3) nopinik mpemaparrap - TyY3aap Cyj1a OHail epui.

7Kannpl XUMHSUTBIK KACHETTEPI :KoHe HIeHTH(UKATNAIAY

I peakyusn muni— cintinik opraga ruAPoOKCUATEPAIN Ty3inyi

1) Keiibip MeTammapAblH TY3UITCH THAPOKCHATEP] CINTIHIH XKOHE aMMHAK CpITIHMICIHIH apTHIK

MeJIIIepiH/e epim, KemeH 1i KOChUIbICTap Ty3eIi:

CuSO4 + NaOH —Cu(OH)2+ NazSOs
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CU(OH)Z + 2NaOHaprm—) NaZ[CU(OH)4]

2CuS04+2NH4OH—>Cu2(OH)2S04 4+(NH4)2S04
KOK TYCTI TyHOa
Cu2(OH)2S04 +(NHa4)2 SO4+6NH4OH—2[Cu(NHz3)s SO4]+8H20
Kapa KoK TYCTi KellleH

AgNOs + NHsOH —-»AgOH + NH4NOs
AgOH +2NHs — [Ag(NHs)2]OH

II peaknus (GKaJnbl) THOTEP
Cyabsduarepmen

Wnentnukanmsnay yore xonnmawbutansl: CuS, AgoS-kapa TyHOamap Tysemi. Ocbl peaxumsiap
naeHTnuKanusay yiis skone Cu, Bi, Hg, Fe, Zn npenapaTeiHaars! ayslp MeTaIAap 6! KOCIA PETIHIE aHBIKTAY
yuriH kospansuiaasl. CynbpuaTep CULITUIK *oHe cinTimik xep Mmeranmapeiven (K*, Na*, Li*, Mg*, NH*y)
TyHOara Tycmeiini, cornsikrad annsiMeH Cu, Bi, Hg, Fe, Zn monmapea cyiasduarepmer TyHOara Tycipi, ai
CY3IHIIHI KeNTipiN, KypFaK KaJABIFBIHAH CUITUTIK XKOHE CUITLTIK JKep MeTaJIIap/IbIH KOCTIAIapblH aHBIKTal bl
Mpeic cyab(aThbl HEHTATHAPATHI
Cupri sulfas pentahydricus
Copper sulphate pentahydrate

AabiHybl. KeOiHece Ta3ajbIFbl JKOFaphl METANABIK MBICTBI MEAWUIUHAIBIK MAaKCATICH KYKIPT
KBIIIKBUTBIH/IA €PITY apKbLIBI allaIbl.
PeaknusHBI )KBUTIAMIATY YITIiH 30T KBIIIKBUIBIHBIH 0ipa3 MeIIIepiH KOCaIbL:

2Cu+2H2504+02—2CuS04+2H20
3Cu + 3H2S04 + 2HNO3— 3CuSO4 + 2NO 1 + 4H20
AJBIHFaH epiTIHAIHIH CYbIH )K9HE a30T OKCHJIIH KO0 YIIIiH KypFaraHIIa KenTipesi.
@Ou3ukaablK KacueTi. Kok TycTi KpHUCTanaplK YHTaK Hemece Kok Menmip kpucranmap. Cyma oHaid
epuzi, METaHOJIIa ePH/Ii, CITUPTTE iC XKY3iHAE epiMeiIi.
Hnentudukanusiay 1. Toreikcbizgany peaknuschl:  Zn, Al, Fe merammap Cu*?-uonsin Cu’-6oc

KyHiHe JIeiiH TOTHIKCHI3IaH IbIPaIbI:
CuSOs+ Fe®— Cud + Fe SO4

Jopimik 3atThl Temip ruiacTuHanmapsl (1:20) epitingicine canranaa Fe mMetammapsl MbIC METaIAapPbIMEH KBI3bLT
TYCKE KarTaJa/ibl.

2. MbICc MOHBI aMMHaK epiTiHAICIMEH KEeIIeHA1 KOCBUIBIC TY3€/l.
2CuSOs+2NH3H20—Cu2(OH)2SOsd +(NH4)2S04

TyHnOa ammuak epiTiHIiciHAE OHal epil, Kapa KeK TYCTi MbIC aMMHaKaThIH TY3€I.
Cuz2(OH)2SO0s+(NH4)2 SOs+6NH3 H20—2[Cu(NH3)4SO4]+8H20

3.Msic cynbdaTsiHbIH epiTiHaici HaTpuil cynbduaiMen Kapa TyHOa Ty3emi. TyHOa XJIOpCYTeK KbIIIKbIIBIH/IA
epimeiii.

CuSO4+NazS— CuS{+NazSOs

4 Tlpenapar cyibdarrapra ToH peakuusuiap Oeperi: Gapuii XJIOpH[ epiTIHAICIMEH OpeKeTTEeCKeHAe aK TyHOa
Ty3ineni:
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SO42 + BaClo— BaSOal

Ceinaynap. Cynbl epiTiHIIHIH #MeNAIpiiri cyna epiMeWTiH KochajapAblH OoiMaybl OoWbIHINIA
Kyprizeni.

Cynbbunrepmen TyHOara TYCIEHTIH CUITLNIK XKOHE CUITLTIK ep Meranmap Tysaapeinaarsl (K*, Na',
Li*, NH*, Mg*z) KOCTaJlapAbIH KYpaMbIH CY31HIiHI KENTipreHHeH KeliH KYpFaK KalabIK OONBIHIIIA aHBIKTAH b,
CuS — kapa TyHOaHBI IeHTpU(yTaIaiAbl, KOCIIAHBI aHBIKTAY YIIiH TYHOAHBIH YCTiHETI epiTiHAIHI KOMTaHAIEI.

Fe*? »xome XJIOpU MOHBIHBIH KOCIANaphl CANBICTHIPY epiTiHmiciHiH merinme xioepimemi. Fe(OH)s
Typinzae TyHnOara tyceni. Tyn6a ammuakti Oydepae epimeriai, HCI epumi.

Pb*2MOHBIHBIH KOCHANAphl CAJIBICTBIPY epiTIHAICIHIH Iueringe sxiOepinefi. AHBIKTayAbl ATOMIbI-
a0COPOIMSITBIK CIEKTPOMETPHS 9/IiCIMEH KYPTi3ei.

CanapbIK aHbIKTay. MbIC cyib(]aThl IeHTarnapaThl HOJOMETPHSUIBIK S/icieH aHbIKTaiabl. [Ipenaparka
KaJuid HoauIiMeH acep eTKeH e, 00C Mo yKoHEe a3 epUTIH aK TYCTI HOAUIl Ty3UIeIi:

2CuSOs+ 4Kl < 2Cul+ 2K2SOs + 12
I2+2Na2S203 — 2Nal + Na2S40s

Bemninren ionter 0,1 M Hatpuii THOCYIBb(]ATHI epiTiHAICIMEH HOATHIH KpaxMajMeH TY3UIIeH KeIleH/i
KOK TYCTI 00sTybl KOMBUIFaHIIa TUTPIICHII.
H>SOs-xatamuzatop periane xommansmansl, HCI konmanyra Oonmaiinsr, cebebi Cu xone Cl kemieHi Ty3umim
KeTenl.

Koananysl. MrpIC cyiap]aTel CBHIPTKAa aHTHCENTHKAIBIK, OBIPBICTBIPFBINI KOHE KYHAIpTimm 3aTTap
peringe kKongausaasl. CU*? epirimn Ty3mapsl yiabl. YIaHFaHaa: KyCy Kepek, sKbLlbl CYT *oHe Kijereil kaitHaTna
Oepy Kepek.

Argenti nitras
Kymic HuTpaThI

Aapmnysl. Kymic Hutparst AgNOs epiTiHAiCiH @y  YIIiH KyMICIIEH MBICTBIH OalKbIMAachlH a30T
KBIIIKBUTBIHA KBI3ABIPY apKBUTBI €piTill, epITIHAIACH KprcTanaan anaiel. Kocmanan Ta3apTy YIIiH, OHBI AgCli«
Ky#iHzae TyHOara Tycipil >koHe Kaitanan 6oc AgQ- abl TOTHIKCHI3AaHAbIpbI xkoHe HNOs.nien epiteni.

Ag+4HNOs; — 3AgNO; +2H,0+NO?T
AgNO3+HCI — AgCN+HNO3
2AgCl+Zn+H2S04— ZnSOs+2Agd+2HCI

TazananraH MeTaJABIK KYMICTI a30T KBIIIKBUIBIHIA €piTin, KaWTagaH KyMic HUTpaThlH anajabl.  AJIBIHFaH
epITIHAIHI KpHCTaJIap TY3UITEHIIe KUBIPIIBIKTaHABIpaasl. Kpucrammapisl CyMeH >Kyalsl JXKOHE KenTipeni.
JKapbIKTBIH ocepiHEH ocipece OpraHMKANBIK 3aTTapAbIH KaTBICBIHAA KYMIC HHUTPAThl Kapasnpl, cebedi Kymic
TOTBIKCBI3/IaHAbI.

AgNO3—> Ag+NO1+0271
DOu3uKaIbIK KacueTi. AK TYCTi KpUCTaIIBIK YHTAK HeEMece MeIip, Tyci3 kpuctanaap. Cyaa eTe oHaii
epuai, 96% crnuptre epui. Kymic HUTpaThl — yJIbl JopiliK 3aT.
HUnentudukamusiay. [IpenmaparTelH epiTIHAICIHE XJOPCYTEK KBIIIKBIIBIH KOCKaHIA HEMECE OHBIH

TY3bIH KOCKaH/1a KYMIC XJIOPH/II aK TyHOara Tyce/i, a30T KbIIIKbUIbIHIA epiMEei/li )KoHEe aMMHUaKTa OHAK epuIi.

AgNO3 +HCI — AgCIl +HNOs
AgCl +2NH4OH — [Ag(NHz)z]Cl + 2H20

OmnapaplH Ty3/1apbIHAAFBl KYMICTI aHBIKTay YIIiH 0OC KyMICTi TOTBIKCBHI3AAaHABIpaibl (KyMic aifHa
peaknusicbl). KyMic TMApPOKCHIIHIH aMHaKTarbl epiTiHaiciHe (opMaibIerua epiTiHAICIH KOCBHII JKOHE OCHI
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CYMBIKTBIKTBI KbI3IbIPabl. bipa3 yakbITTaH COH IIBIHBI KaOBIPFachIHIa METAIAbI KyMIC aifHa TYpiHJE >KaOBICHIIT
KepiHeni:
AgNO3+NH4OH — AgOH +NH4NOs
AgOH +2NH3—[Ag(NHs3)2] OH
HCOH + 2[Ag(NH3):] OH — 2Ag V+HCOONH4 + 3NH3t +H20

Humpammapowei aHpIKTay YIIIH TU(QEHATAMAH PEaKTHBI KOITaHBLIABL.

Coinayaap. KplIIKbUIIBIFEIH HEMECE CUITLIITIH Tekcepest, xibepinmeiitin kocnanap Bi*3, Cu*2, Pb*,
Al*30ckl KOCTIanap/bl aHBIKTAy YIIIH IPENAapaTThl KOHIEHTPIi aMMHUaK EPITIHIICI jKoHE Cy KOCTIAChIHA EPITe/,
epITiHAL TycCi3 XKOHE MOJIIP OOTYHI THIC.

bernme Ty3mapael aHBIKTay YIIiH MpEmapaTThiH S epiTiHmiCiHe CYHWBITBUIFAH XJIOPCYTEK KBIIIKBUIBIH
KOCBIT, KapKbIHIbI CUTKUIII, OHBI Cy MOHIIACHIHIA KBI3ABIPHIN, cy3edi. Cy3iHIiHI ¢y MOHIIACHIHIA KYpFaraHIIa
Oymangsipans! xoHe 100° C-men 105° C-re meftinri Temmeparypana kenripeni. Kyprak KaiIbIKTBIH Maccachl 2
mr-HaH (0,3 %) acmaysl THic.

CangpIk aHbIKTay. Kywmic HuTpaThiH TyHOara Tycipy omiciMeH aHBIKTaWawl - Doibrap OOWBIHIIA
apreHTOMETpPHUS SJIiCi:

AgNOs +NHsNCS—>AgNCSL+NHsNO;

3NHiNCS+ Fe(NH4)(SO4)2—>Fe(NCS)3+2(NH1)2S04
KoHbIp —KbI3BLT

OKBHUBAJIEHT HYKTECIH/I€ TUTPAHTTHIH apPTHIK MOJIIIEepi- THOIOHAT aMMOHHI MEH UHIUKATOPBI — TEMIp
aMMOHHH alIy1achl 9pEeKeTTECII, epiTiHAl KbI3bUT TyCKe 00sIa bl

Koapanburysl. AHTHCenTHKaNBIK 3ar. Kyiimiprim, Oaktepunmarik acep kepcereni. 1-2% cyisl
epiTiHaIepi Tepi aypyapblHAa CHIPTKA KOJIAaHa bl

Cakray. A TiziMiHe xaTagel. YJbl 3aT. JKakChl TBIFBIHAAIFAH BIABICTA, )KApPBHIKTAH KOPFAIFaH XKepIe
caKTay Kepek.

4. niocTpaumnanbik MaTepua:
- KecTenep;
- mpe3eHTtanus Microsoft Power Point.
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9. JI.M.MenneneeB nepruoThIK kyiieciHiy [-1I TonTapsl 3eMeHTTEepiHIH TYBIHIBLIAPEI
MpenapaTTapbIHBIH 631 eKeHIITiH aHBIKTAUTBIH PEeaKIUsUIapIbl aTaHbI3
10. MarHuii cynbhaTsl epiTiHAICIHIH MOIIIPIIri MEH TYCTLIIr Here 5 MUHYT KaifHaTKaHHAaH KeHiH
aHBIKTAJIaIbI?
11. Ansiay xonbiHa 6ainaneicTel J.M.Mennenees nepuoaTsIK xyhecinin I-1I Tomrapsr amemMeHTTepiHIH
TYBIHBUIAPEI TA3aJIbIFbIHA KOMBUIATEIH KOCBIMILA TAJIAIITAD
12. Maruuii cynbdaTsl MeH IIaHITyFa apHAJIFaH MarHUH CylIb(aThIHBIH Ta3aJbIFbIHA KOMBIIATHIH TalanTap
epeKIIeNiri
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13. Kauprumii X1opui npenapaTbiHIarb! )KiOepUIeTiH KoHe KiOepIIMEHTIH Kocnaaap/ibl aTaHbI3

14. Kanpnuii XJ10pui npenapaTbiHIa TeMip KOCTackl Here Oip Me3riie xiOepiieTiH xoHe XKi0eplIMeHTiH
Goubin Oepineni?

15. I..MenneneeB nepuonThIK kyhecinig [-II Tonrapsl aneMeHTTepiHiH TYbIHABLIAPHI
npenapaTTapbIHbIH CaHIBIK MOJIIIEPiH aHBIKTAY 9JIicTepi, XKaFnailnapsl

16. Pentrenre Tycipyre apHairaH 0apuil Cynb(paTEHIAFEl KiOEpiIeTiH )KoHe XKIOepUIMEHTIH KocTamapIapl
aTaHbI3

17. Penrtrenre Tycipyre apHaigraH Oapuii cynb(aTHIHBIHBIH 631 €KeHIITH aHBIKTayAaFbl epeKIIeNiri

18. Pentrenre Tycipyre apHairaH 0apuii cyab(aThIHBIH CAHIBIK MOJIIIEP] aHBIKTANA/IbI M2, aHBIKTAIMaca
Here?

19. KoMrutekcoHOMETpHsI 9IIICIH/E KOJIAaHBUIATHIH UHIUKATOPIIAp, SKBUBAJICHT HYKTECIH/IE TYCIHIH
e3repyiH TYCIHAIPIHI3

20. Kpucranoruaparrapbl cakTay Ke3iHJe jKacajaThlH ic-Iapaiap, JypbiC CaKTalIMaybl CaH/IbIK MOJIIIEPiH
aHBIKTayFa dcepiH THriseni me?

Ne8 Jlopic
1. TakpIpbiObl: OpraHukadblK JOPUIiK 3aTTap. AUMKJIAI  aJKaHIApPAbIH TajoreH
TYBIHIBLIAPBI

2.Makcatbl: CTyAeHTTepre alyKIIi alKaHIapAblH rajJoreH TYbIHIbUIAPBIHBIH ASPUIIK IpenapaTTapbliHa albHy,
cakTaly JKoHEe KOJIaHy caThUIapblHAa HOPMATHBTI KyKaTTap, OOPITIK 3aTTap CamachlH pPErIaMeHTTEHTiH
MeMIIeKeTTIK IPUHITMOTEP MEH epekesiep TanabbiHa cail (hapMalleBTUKAIBIK TalAay JKacayabl YHpeTy

3.Aapic Te3ucrepi
Kocnap:
- Opranukanslk A9piiik 3arrtap. JXKikreiyi, HOMEHKIATypachl
- OpraHuKaJbIK IpenapaTTapIblH epeKIIeTiKTepi
- O3l eKeHITriH, KYPBUIBICHIH JKOHE CaH/IBIK MOJIIIECPIH aHbIKTay/Ja KOJIAaHBUIATHIH 9/IICTEP
- Munepanu3anus sgicTepi
- Kosanentri OaitmaHbICKaH raoreHAEp/l BIABIPATY dicTepi
- Xop, 6pom, nox, prop, KykipT, hochopas! aHBEIKTAY
- Xmopatwui, ximopohopM, noropopm, GTOPOTaH MpenapaTTapbiH TAIIAY

OpraHukajbIK JIPiLTiK 3aTTap.

Kikmenyi

OpraHuKainblK JOpUTIK 3aTTapblH JKIKTETy HETi3iHe XMMUSUIBIK JKIKTENy jKaTalbl, OJ1 IOpUIiK 3aTTapiblH
XUMUSUTBIK, KYPBUIBICHI MEH OMOJIOTHSUTBIK OEJICEHALIIrT apachlHIarkl e3apa OailylaHbICHIH, COHBIMEH Oipre coi
TONTap/bIH Maiiaa GoNybl MEH JaMybIH XOHE JIOPUIIK 3aTTap camachlH OakKbLIay bl OKBIT-YHPEHYre MYMKIHJIIK
6epeni. OpraHnKaiblK KOCBUIBICTApABIH KOMIpPTEri KaHKACBIHBIH KYPBUIBICBIHA OaiilaHBICTBI Ojlap YJIKEH €Ki
KJIacKa OeJriHemi:

1) AnudarThl — aNMIMKIl adKaHaap, amiblK KOHEe Typa TapMaKTalFaH Ti30EKTeH TYpPaThIH OJap.IbiH

rajiores-, oTTekTi KocsuibicTapsl CHz-CH>-CHz
2) KypbUIbIChIHIA KOMIPTET aTOMAAPBIHBIH TYHBIK Ti30eri 6ap KapOOIMKIII KOCBLIBICTAP.
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H 5
H2C CH,
HaC CH,
dpomMaTidecKkne alMUWENY e CrKke

3) KypouibiceiHaa kemipreri aromeiHaH Oacka saemeHtrepi S, N, O 06ap cakpHa TreTepOLUKII
KOCBUIBICTAPFa JKaTaIbl:

= / R
e
M 0
OpraHukKaJbIK JIpLIiK 3aTTap HOMEHKJIATYPaChI

OpraHuKaibIK HETi3/11 Ty34ap YIIiH OipiHII OpBIHAA HETi3MiH TOJBIK aTayhl JIiK CENTITiHAe, al eKiHII —
KBIIIKBUT HEMECE KBIIIKBUIIbI PAJIMKAI aTay CENTIriHAe Xka3buiaabsl. Mbicaisl, 1-QpeHun-2-MeTHIaMHUHONIPOIAHO
rugpouxiopuai. Keiibip rereponumkiai xyiieaepae, MpIcaibl MHPA30JIOH, OKCA3aIWH CHSAKTHI (DYHKIIMOHAIIBIbI
KaJIbIKTHIH PAIMOHAJIb/bl aTaybl HEri3ri ce3/ieH 0eiHOei I, al caHbIK KOPCETKIIITepl COHbIHAA KOpCeTiIe i,
MBICAJIBbl, aMHUJOMUPHH-1-penu-2,3-1uMeTHIaMHITHPa30I0H-5.

HaC\N CH

= N—CH
N

|
CgH;z

Bpytro dopmyna yIimiH xanmslKapaiblk kyie Kaowbuimanrad; Oipiami C, H; cocblH andaBUTTI TOpTin
Goiibramia opuanacaasl: C12H17CIN4OS -HCl

TepiTiHIOIUTIK TY3[apna OH 3apsl JKakKdiaga eMec, MTOMHBIH ©3iHe jKa3buraapl. KpIIIKBUTIRI pajiKai
TYBIH/IBUTAPHI alIBIK TYpJe OCiHEICHEe 1, MBICAIEL:

0 _0
~C_  ,aHe COOH:-C'~ , aHe COOH,
OH “NH,

OpraHukKaJbIK NpenapaTTapasl Tajaaay epekuetikrepi

Tammay omictepi e3iHmik epekmemikrepre ue. OpraHUKaNbIK 3aTTapiblH OeHOpTaHWKAIBIK 3aTapiaH
epeKIIeNiri — oJap JJIEKTPOIUTEP €MEC, COHIBIKTAH Talay Ke3iHAe HMOHABI Peakiusiap KOJAaHbUIMAH/IbI.
beliopranukaliblk KOCBUIBICTApD apachlHIa OTETIH MOH ajMacy peakKUHsChl OpPraHUKaJbIK KOCBUIBICTAP
apaceIHIArel peakius OipHemie caTblaa, Oasy eTenmi. OpraHHWKaibIK KOCBUIBICTAp JXKOFApFBl TeMIlepaTypara
TYPAaKChI3, YIKEH MOJIEKYJIAbIK CalIMAaKKa He, KYPbUIBICHI apaac.

Atlbipmautbliblebl: OPTaHUKAIBIK KOCBUIBICTAP/IBIH HETI31H KOMIPTETi aTOMbI KYPal/Ibl, COHIBIKTaH 0Jiap
JKaHalbl.
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3epTTeNeTiH ASPUTIK 3aTThIH OPTaHHKAIBIK KOCBUIBICKA YKATAaThIHBIHBI aHBIKTAY YIIiH, OHJIAa KeMipTeri
ATOMBIHBIH 0ap €KEHJITiH KapacThlpy KaxkeT. KemnrereH opraHuKaiblK 3aTTap KYHAIpreHae KeMipieHin keMipre
aifHamaapl, Oochl KYOBUIBIC KOMIpTeri aTOMBIHBIH Oap eKeHAiriH ponenneiini. bipak kelbip sxarmainapia
OpTaHMKAaJIBIK 3aTTap KYHAiprenae KeMipiaeHOen i, MbIcalibl, CHMPTTI KbI3/bIpca, 01 OyJIaHBIN KEeTel, ajl jkakca
KaJIJBIKCBI3 TOJIBIK XKaHBIN KeTeai. COHIBIKTaH KOMIPTEri aTOMBIH aHBIKTAYIBIH CEHIM/I 9/1iCi 071 KOCBUIBICTap/IbI
TOTBIKTBIPFBIINTAD KoMeTiMeH kary Onelm TaObputamel. CoHma CO; Ta3el OemiHOeHmi, ON  JKaFyabIH
GeliopraHUKabIK ©HIMIHE aifHaIa/Ibl, OHBI apbl Kapal aHATUTHKANIBIK PEaKIsuIap apKbUIbl aHBIKTAMIBI.

Erep opraHumkaibslK KOCBUTBIC KYpaMBIHIA azom, KyKipm, gocghop, eanocenoep xoHe T.0. dDIEMEHTTEp
Ke3zecce, OHJa Oy 3JIeMEHTTEp/Ii ally OJapasl CyJa epUTiH KOCBUTBICTapFa aiHaIAbIpyFa HerizgenreH. O yiiH
OpTaHMKAJIbIK 3aTTapFa aJIIbIH-aJla JKaFy, TOTBIKTBIPY, CUITIII MeTanaapMeH OallKbITy KOJIBIMEH MUHEPaIH3aLus
oTKizenl. MuHepamu3anusi HOTIKECIHAE KapamnaibiM OeHopraHuKalblK KOCBUIBICTAD TY3 HEMECE KbIIIKBUIBI
TY3€Ii, COCBHIH OJIapAbl WOHJBI AHAJIUTHKAIBIK peakuusuiap KeMeriMeH amaabl. OpraHuKanblK 3aTTap.blH
MUHepan3alus eHiMaepiniy imrage Minaerti Typae CO2 sxone H2O kesgeceri, oflap OpraHUKANbIK JOPUIIK
3aTTap/bIH KOPCeTKImTepi.

O3i ekeHIIrH, KYPBUIBICHIH KJHE CAHABIK MOJIIIEPiH AHBIKTay/1a KOJAAHBLIATBIH dicTep:
1. XuMusbIK
2.  OU3HKO-XMMUSIIBIK
A) AGcopOIUsITBIK
B) AMP, [IMP, Macc-CrieKTpOCKOITHS
B) Xpomarorpadus
I') JII-mudpaknusiislk, Tasigay
XHMMUSJIBIK 3epTTey daicTepi

1. DneMeHTTIK Tanaay
2. DOyHIUOHABIBI TATAAY

Canouvix 3n1emenmmi manoay 20ici eKi camvloan mypaovi:

1) OpraHukaabiK MOJEKYJIaHbIl MUHEPATU3AIUs KOMETIMEH Oy3i. MuHepaau3aiist HOTHXKECIHIE 3ePTTeiM
OTBIPFaH JeJIeMEHT OeHOpraHUKaNbIK Tanjay 9/IiCiHiH OipiMEH aHBIKTaNaThIHAAN TypAe OOJiHII MIBIFYHI
KaXeT.

2) 3epTTeneTiH ANEMEHTTI CanajblK KOHE CaHIBIK TAAay.

KoBaneHTTi 6aiinaHbICKaH rajoreHaepai HOHIBI TYPre aybICTBIPY daicTepi

OpraHuKaiblK KOCBUIBICTApJarbl I'aJOreH aroMJapbl Oepik KOBaJCHTTI OaiiiaHbICIIeH OaillaHBICKaH,
COHJBIKTAH HOHIBI Typae Oonmaiiasl. OChl KacHeTTepiHe OaiIaHBICTHI TaJOTCHICPIIH CamajblK KOHE CaHIBIK
MOJIIEpIH aHBIKTAY YIIIH OJIapJbl HOHJBI TYPre aybICTBIPY KaKeT. OJICTepi TaHIay Ke3iHAe OJapbIH
KOBQJICHTTI OaiiJTaHBIC SHEPTHUACHIH €CEIKEe aly SCKepiIei, 0J1 TaIOTCHICPIiH aTOM/IBIK Maccachl MCH TOJIKBIH
Y3BIH/IBIFbIHA OaFbIHBIIITEIL.

KoBanenrri Oaliianbic TONKBIH 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 CaifblH, TOJKBIH Y3BIHIBIFBI J1a y3apajsl, OFaH CoHkKec
KOBaJIeHTI Oaiiianbic aHeprusicel azasasl C-H, C-F, C-Br, C-J.

drop TYBIHABLIAPHI KOMIPCYTEK TYBIHABLIAPHIH ecke Tycipeai, cebedi C-H, C-F OGaiinansic
SHEPTHsIaphI OT€ )KaKbIH. VloATYBIHIBUTAPE MUHEPATU3AIUACHI3 OHAM OetiHe .

KoBayieHTTi OaiilaHBICKaH raJIOTeHICP/Ii HOHJIBI TYPTe aybICTHIPYBIH OipHEIIe 9/1icTepi YChIHBLUIFaH.

1. Kampiuid oxcuil »oHe HAaTpud KapOOHAThIMEH JKary (KOMIPCYTEeKTiH TaJloreH TYBIHIBUIAphI

TaJIaybIHa KOJIJaHbLIa/Ib])
Mertannps! HaTpuiiMeH O6aiKbITY (JlaceHb ChbIHAFbI)-(QTOPTYHBIIBUIAPEIHA APHAIIFaH
CinTiMeH KbI3[bIPY — XJIOPTYBIHIbUIAPEIHA apHAFAH
KyMic HUTpaTBIHBIH CIIMPTTI €PiTIHIICIMEH KBI3ABIPY — TAJIOTEH TYBIHABUIAPbIHA apHaJFaH
ToTeIFy MUHEpAH3ALHACH — TAIOTCHTYBIHABIIAPHI TAJIAaybIHAA KOJIAaHbLUIa bl
a) KaJuii IepMaHTaHaTHl ePITiHAICIMEH KbI3ABIPY

agbhown
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0) KanMii HUTPATHI KOHE KM KapOOHATHI KOCBIHABICBIMEH KbI3IBIPY
6. OrtrekTi KONOAA XKaFy dici
OAiCTiH MpUHIUII

OTTeri TONTBHIPBUTFAH KOJOAga OpPTaHUKAIBIK 3aTTapibl JKaFy apKbUIBI KYPBUIBICHIH BIABIPATYFa
Heri3nenreH afic. JXKany eHiMaepi colikec epiTKimTepe epir, epiTiHaiae raloreHaep MOIKYIIAIE HeMece HOHIBI
Typae ke3necerni. OpraHUKaNBIK 3aTTapAblH OTTEKTE JKaHy peaKIMsACHH KbICKapThUIFaH TYpae ObUIail KepceTyre
OoJab:

P----- X----- CO,+H20+X; X-aHbIKTaIaTBIH 3JIEMEHT

P — opranukansik 6eriri

Tangayapl )Kypri3zy Ke3iHae 3epTTeNIeTiH 3JEMEHTIH epITiHIiAe KaHaak Typsie 00JaThIHBIH JKOHE TOTHIFY
CaThIChIH Olly KaxkeT. 3epTTey HOTHXKECIHIE AJIEMEHTTIH MOJIEKYJajdbl HEMEC MOHJIbI Typae OOJybl ONapiblH
TOTBIFY TOTHIKCHI3JIAHY PEaKI[Hs MOTCHIMAJIbIHA OaiIaHBICThI €KSHIITT aHBIKTAJIIBI.

RF HF
R-CI = -~ HCI+CO+H,0
R-Br 2 i Br;

R-J J2

KyxkipTopranukansIk 3aTTap YIIiH:

R-S _S02+§03:+CO»+H,0

SIrHu, GTOp MEH XJIOp YIIH jKaHy ©HIMI MOHJIBI TOTHIKCBI3JJAHFaH, OPOM MEH MO MOJIEKYJIalbl, KYKIpT
HOHIBl TOTHIKKAH TypJe Ke3aecemi. ODJEMEHTTIH MOJCKyJIadbl TYPJACH HOHIBI TOTHIKCHI3MAHFAH TYPre
aybICYJarbl PEAKIIUIHBIH PEIOKC MTOTCHIIHAIBIHA COMKEC KeIe .

Otreri Oap kombara coiikec CIHIpyIIi CYHBIKTBIK KYHBUIaAbl. MBICaibl, HONTBHIH ©31 CKEHIITH
aHBIKTayJla KpaxMall epiTiHjici, OpoMIa TOTBHIKTBIPFBIII HEMECE TOTBIKCHI3IAHIBIPFHIII KOHE HOH TYPIHC
AHBIKTAHTHIH COWKeC, PEaKTHBTEP KOCHUIAIBI. BpoM CyTeri acKbIH TOTBIFBI 9CEpiHEH OpoMaT MOHFa JNeHiH
TOTBIFAABI, COCBIH OHBI HOIOMETPHS ONICIMCH AaHBIKTaWIbl. TOTBHIKCHI3NAHY KaFraIibIHIA MBIPBIIT
KOCITAaCHIH KBIIIIKBUT OpTaga KOCKAaHAa OpOMHJ] HOHFa JEWiH TOTBHIKCHI3NAHAABI, OHBI KYMIC HHTPATHI
epiTiHAICIMEH TUTPICHII. Nonreix canmbix MOJIIIePiH aHBIKTay A 1M OChUIAH XKYpri3iiemi.

BrO3+Br+H*—Br;+H.0
Br,+2KI—+I+2KBr
H.0; I,+NayS,03—2Nal+Na,S406

Br;

Br+AgNO3z(pr) —AgBr|+NO73
Zn+H* AGNO3(pr) + NH4CNS—AgCNS+NH4NOs
n 3NH4CNS+FeNH4(SO4)2+Fe(CNS)3+2(NH4)SO4

1073 + I'+H*—=I,+H,0
I,+2NayS,03—2Nal+Na,S406
|'+AgN03—>Ag1l+NO'3

vy

Eckepmy: By niporiecTi KOpFaHbIII KO3UIIIPIK kKaHE dKpaH KOMeTiMeH Kypri3y kepek. KoiOaHbIH BICTBIKKA
TO3IMIUTITIH MYKHSAT TEKCEPY KaXKeET.

OTTekTi KoMbama *ary oMiCi OpPraHMKaJbIK KOCBUIBICTAPIBIH KYPaMbIHIAFbl TajOTreHACPIiH
CarmaJbIK XKOHE CaH]IbIK MOJIIICPiH, COHBIMEH Oipre Ta3abIFbIH aHBIKTAyFa MYMKIHIIIK Oepeti.

Tamorennepi aHbIKTay
1. MuHepanu3anusaH KeiiH KyMiC HUTPATBIMCH PEAKIIHASCHI
2. A30T KBIIIKBUIB EpITIHAICIMEH KBI3ABIPY apKbUIBI EpITIHAIHIH Tyci OOWBIHIIA OpOM MEH HOATHI

AHBIKTAN b
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3. JlacceHsb oaici OOMBIHIIA €PITIHAINETI TaJOreHIepl BIABIPATy apKbLIbl aHBIKTAY. O/ic OpOMUATED MEH
HOTUATEPI KBINIKBUT OpTaja Kaluii IepMaHraHaThl epiTiHmiciMeH 0oc OpoM MEH HOIKa JIcHiH
TOTBIKTBIPYFa HETI3JICNITeH, OCBI ChIHAK apKBLTBI XJIOPUATEPACH AXKbIpaTyFa O0IaIbl.

Benbinreitin ChIHAFBI

4. TlnatuHa CHIMBI Oap BIABICKA a3 MOJIIEPAE 3ePTTENCTIH 3aT MEH MBIC OKCHJIIH CaJIBII, ra3bl OTTHIKTA
KBI3IbIpassl. JKabIHHBIH KAChUT TYCKE OOSUTYBI TaIOTEHIEPIiH 0ap eKeHairid monenaetini. XKacen Tyc
MOJTKa, KOTUIIIp KachlI TyC XJIOp HeMece OpOMFa ToH.

DTOpAbI aHbIKTAY

5. IlupkoHHi epirim Ty3sl aqu3apWHMEH KBI3BUI KYITiH Tyc Ty34i. OCBl peareHTKe (TOp MOHBIH KOCCa,

ZrFe kemmeHi Ty311iI, TyCl KyJITiHHEH capbiFa aybICabl.

QO On
4

O ou
~, ox
LIy, += = vefer (@G
' SOaNO S SOa s

]
12 qQuOoKCUAHMPAKUIOH -

3 cYALDAMAR HGMPuQ KPATHO PHOACTOBLIW
O oW O om
oH - -2 SRl
o [z (@O ) | + 6 — oo+ 6 @
e soa ( . o N‘lojs
A LA bW

WKPACHO PUOARMORLIV

Kyprak MuHepanuzanus Ke3iHAe INperapaTTbl HaTpUi KapOoHAThl jkoHe Kaiuuid HutpaTtel (1:1)
KOCBIH/IBICBIMCH JKaFbIT, KaJIBIKTHI CyJla €piTill, KaJbIMA XJIOPHII ePITIHIICIH KOCAJIbl, KAIbIMA (GTOPHUII aK
TYHOACHI TY31Iei:

Ca>*+2F =CaF; |

CyTeri acKblH TOTBIFBI CiHipiareH (TopuI-MOHABI oTTeriHAe skakkanma Temip (III) TwonmaHater
epITIHAICIHIH KBI3BUI TYCI TYCCI3ZCHE ]!

Fe(SCN); + 6 F" = [FeFg]* + 3 SCN-

Anmnapartypa
IMpubopapiH xanms! Typi cyperte kopcetiirer (cypet 1). XKary cusivaputsirst 250.... 1000 mu, HII 29
i 6ap, bICThIKKA TO3IMI1 Kojbana xyprizineni. Konbana nuamerpi 0,8 ..1,0 MM HHXpOM CBhIMBI Oap THIFBIH
6ouys! kepek. CoIMHBIH 0oc Oeirinae auamerpi 0,3.. 0,5MM HUXpPOM CHIMBIHAH KacallFaH CIUPANb KaJFaHaIbl
CripanibiblH MakcuMaibasl quaMeTpi 7...10 mm sxoHe y3bHawirbl 12... 15 mM. Crmpanb KonOaHBbIH TOMEHT']
6eunirinen 10...20 MM KalIBIKTHIKTa OOJTYBI KEpEK.

Tanpayasl :Kyprizy TeXHMKAChI
JKaryra apHamraH xombara coifkec CiHipymIi epiTiHIi Kyisir, 1...2 at™ KeickiMaa, 15... 20 ¢ orreriMen
TONTHIPAABI. AJIIBIH-aIa OJIIICHTeH JOPUTiK 3aTTH MakeT TypiHde opar, nemiodanra /20 x 20/ Hemece Gacka
MarepHuaiFa caibll, (ukcaTopra enrizemi. CYWBIKTHIKTApABI Tajmay Kesimme kyuncis ¢umstpre /20 x 20 mm/
caJIblll, KOHYC TYpiHE opall, (puKcaTopra opHaIacTsIpaibl. TachIMAIIAFGIIIKA KYJICi3 cysri Karasman /2 x 20/
KiHimKke 0ok jxacaiiabl. Ockl OOJIKTI KaFblll, 3aT CalblHFaH (PUKCATOPBI Oap THIFBIHMEH Te3 »kabambl. JKany
Ke3iH/Ie THIFBIH/IBI KOJIMEH KaTThl Oackin Typy KaxeT. 30...60 c. keliin konbaHbI )akchblIan apanacteipaabsl. Onan
KEHIH ChIHAKTBI CIHIPYIL epITiHAIMEH KYpri3ei.
Haszap aynapeinez!  XKary nporiecid KOpraHbII KO3ULAIPIK KUil, KOJIOAHBIH alblHa KOPFaHBIII KpaH
Koro KaxxeT. KonbaHbIH BICTBHIKKA TO3IM/II O0TybIHA Ha3ap ayaapy Kepek.
OtrexTi KONOaAa Kary 9JiCi AOPUIIK 3aTTapAbl camanblk /KOBAICHTTI OaliaHBICKaH rajJoreHaep, asor,
KYKipT, Qochop, MBIIBSIK XoHE 0acka dMEMEHTTEp/l aHbIKTay/, CaHABIK aHBIKTayla, COHBIMEH Oipre OcChl
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AJIEMEHTTEP/Ii npenapaTTaparbl KoCIa peTiHze aHBIKTayFa MYMKIHJTIK
\

Oepei.
cypert. 1. Orrekri Kon0asa xary 9/1iCIMEH TaljayFa apHairaH nproop

1 — numdi Gap THIFBIH, 2 — HUXPOM ChIMBI, 3 - 3amai, 4 — yiri cajiMarkl HeMece epiTiH/IiHI HeMece TaOlIeTKaHbl
TachIMAIIAWTBIH KYJICI3 Cy3ri, 5 - HUXpOM HeMmece IUIATHHANAH jkacanFaH crnupanb /bukcarop/, 6 — orTekti
KoJ0a, 7 — ciHipym epiTiHi.

Du3NKO-XUMHUSUIIBIK dTicTepi

9oicmep.: Onrukansik —YK, UK, AMP, 'MP, macc-cnekrpockonust; xpomatorpadusuieik — JKKX,
I'CX, XK2CX.

Jopimik mpemapaTTapAblH 631 €KeHAIri MEH Ta3aJbIFbIH aHBIKTAy VINIH KOJIAaHBUIATHIH (DU3UKAIBIK
KOHCTaHTaJap MEH XMMUSIIBIK KAaCHETTEePi: epirillTiri, TYTKBIPIBIFEL, KaTy, 0alKy, KalfHay TeMIepaTypachl, CBIHY
KepceTKimmi. Maitmap MeH CyWBIK Mainmapasl HACHTUQUKAIMAIayda OTTEKTi, caOBIHAaHy, HOITHI CaHBI
AHBIKTAJIa]Ibl.

Aunndarrbl KOCBLIBICTAP
KemipcyTekTep KoHe 0/1apABbIH raJ10reH TYBIHABLIAPHI

KemipcyTekTep KeMipTeri MEH CyTeTi aTOMAapbIHaH TyypaThlH KOCBIIBICTAHFa KAaTa/lbl.

CnHan+2 KYpBUIBICTBI KOMipCyTEKTep KaHBIKKaH HeMece kebiHece mapadunaep aemn atanaznpl, an CoHon,
CrHan2 KyphIIbIC KaHKIIAFaH KeMIpCyTeKTepre TOH. OyJ KOCBUIBICTApABIH HETI3ri amy Ke3i 0okl Taburu ras
JKOHE MyHall caHanmanel. MyHai, MyHail eHIMaepi XOHE MYHAaWIOBIH KaiTa eHJIeNreH eHiMaepi OeH3UH
MeIWIMHANA OTe epTeleH KoimaHbutamsl. Ochl eHiMaepHaiH OapibIFBl KaHBIKKAH KOMIpCYyTeK TYBIHIBUIAphIHA
xartapl. MyHaiiiaH MeIMIMHAIBIK perapaTTapblH aly YIIiH QpakHsuIbIK aiiiay KOJIIaHbUIAIbI, HOTHKECIHIE
0aJKy TemIiepaTrypachl MEH ThIFBI3JIbIFBI APKBLUIBI 2XKbIPAThLIATHIH (pakiusiap Ty3iieai. Bazenun MeH napadun
napaduHai MyHall @HIMepiHEeH aJbIHAIbI.

MyHalijaH anblHFAaH OHIMAEP KYKIPTTi, a3TTThl KOCBUIBICTAPMEH, KAHBIKIAFaH J>KOHE apOMaTThl
KOMIPCYTEKTEpMEH JlacTaHapl. byn KocmamapiaH Taszanay YIIH KYKIPT KBINIKBUIBIMEH, COCBIH HaTpuil
TUIPOKCHUIIMEH OHJICTI, PeaKIUTHBIH KBIIIKBUIIbI OHIMIEPiH OeTapanTail OTHIPHII, Oip ME3riiIe KioepiiMenTiH
Kocria OOJIbIN caHaIaThIH Ha(TeH KBIIIKBUIBIH 06JIiN aryFa MYMKIH/IK Oeperi.

Kazipri yakpITTa KaHBIKKaH KOMIPCYTEK TYBIHABLIApHI MpenapaTTapbIHBIH MEIWIMHAIBIK MOHI JKOK
JKoHE (apMakomesulblk  Oomblnm  caHanMalapl. COHIBIKTaH COHFBI  Ke31€ KOMIPCYTEKTEpJiH TrajoreH
TYBIHJBUIAPBIHA YIIKEH MoH Oepinyzne. KemipcyTek MoJieKynachiHIaFb! 0ap CyTeri aTOMBIHBIH OPHBIH TJOTCHED
(pTop, xm0p, OpoM, HOx) OaCKaH OPTaHUKAIBIK KOCBUIBICTAP KOMIPCYTEKTIH TalreH TYBIHIBUIAPHI ST aTajalbl.
Op raJioreH JOPUTIK 3aTThIH XUMHUSUIIBIK, (PH3UKAIIBIK XKoHE (hapMaKOJIOTHSIIBIK dCEpiHe OIHMIK BIKIAI eTeIi.

XHUMHUSJIBIK KYPbUIBICHI MeH (apMaKoJIOTHsIbIK
Jcepi apacbIHAAFbI 0AHIAHBICHI
lanoreH TyBIHIBUIAPBIHBIH (PU3MOJIOTHSUIBIK 9CEpPi OJIAp/bIH Maiiapia epy KaOUIeTiH ecKepe OTBIpPHI,
JKYWKE YJIpallapbIHBIH JUIOUATAPBIHAA (U3UKAIBIK KOHE KOJUIOUIABIbI ©3repic CHI3iM, KaHCHI3AaHIBIPFBIII
ocep KepceTyre Heri3ienred. XJIOPTYBIHABUIAPHI OpOMTYBIHABUIAPBIHA, a1 OpOM TYBIHIBUIAPHI KO
TYBIHJIBUIAPbIHA KaparaHjaa OeJICeHAUTIrT OFapbl. ['aloreH TYbIHIBUIAPBIHBIH HAPKOTHUKAIBIK JKOHE YIIBLIBIK
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acepi e KeMIpCYTEeKTep/IiH T'ajJOreHICHY CaThIChiHA OalaaHbICThl. KeMipcyTek MOJeKyjIachlHIa TajJoreHIep
CaHBIHBIH OCY1 OJIap/IbIH HAPKOTUKAIIBIK )KOHE YJIBUIBIK 9CEPIH KYLISHTe .

lanorennep OXCK Texerim acep kepceTei.

XJI0paTHI KBICKA Mep3iMJIi MHTAJSIIMSIIBIK HapKO3/1a KOJIAHBUIAIbI, Kei yKaFiaiiia yiIraiblK JKOoFaphl
OeTkeifiHaer] aybIPCHIHY b 0ACya )KEPTUTIKTI KaHCHI3IaHIBIPFBIII 9CEep KOPCETE .

XmopohopM HHTaIALMSIBIK HAapKo3la KoijaHbUIafbl. OHBIH epeKIIeNiri Te3 aocep eTell KoHe
OaNKbIMaiiIbl, COHBIMEH Oipre YJBUIBIFBI JKOFaphl COHIBIKTAH MEAMIMHATA KOJIAHBLIYBI mekTeyii. [Ipenapat
CBIPTKA BICKBIIAY MaKcaThIH/A KOJAHBLIAIbE! (CKUMMAApMeH Kocrackl). Hapkosra apHanraH xJopodopM Kycy,
BIKBUIKTAY Ke3iH/e imKe KoimaHbpuiansl (3-5 TaMmmsl cyFa Kocamusl). XI0pohOpMHBIH T€3 TOTHIFY KaOilneTi OHBI
cakTay Ke3iHIe ecKepiei.

@dropoTaH HHraIAUUSIBIK HApKO3la JKOFapbl OENCEHAUTIK KepceTeli, YIIKBII WHIaSIHSIBIK
HapKOTUK. Ocepi xnopodopmra Kaparania 2 ece, d3puHre KaparaHna 4 ece KYIITi. YJIBUIBIFBI TOMEH. OPTYpIi
XUPYPrHUsUIBIK OIepanusiapaa, acipece KOKipeK KybIChl ar3ajiapblHa OIepalus jkacayla KOoJJaHblIaasl, cededi
OJ1 KBIHBIC JKOJJIapbIHBIH Kijlered KaOaThiH TiTipkeHmipMmeiai. OTTeriMeH j>koHe a30T OKCHJII MEH OTTeri
KocrackiMeH 1 6eik a¢up MeH 2 Oeutik GTOpOTaH KOCHIHBICH TYPIHIE KOJIIaHBUIAIbL.

HonodopM aHTHCENTHKANBIK 3aT PETiHIE CHIPTKA JKarapMai, NPUCHINKA, >KYKMAlbl >KapajlapAblH
XHPYPTYSUIBIK TaHFBIII TaMIIOHIAPHl TYpiHAEC KOJIAHBUIAABL [IpemapaT HapKOTHKAJBIK dcep KOpCeTel.
Honodopu 3akpMpalIMaraH YiIlara acep KepceTeli, 3aKbIMIaNFaH yinaga KaHMEH HeMece ar3alarbl Oacka
CYHMBIKTapMEH dcepIiecin (KypaMbIHIa KaTanasza (hepMeHTi 0ap), MOl CHAKTHI dcep KOpCeTe .

layoreH TybIHIBUIAPBIHBIH XUMUSUIBIK TYPFBIIAH KaparaHaa peakuusFa Tycy Kadineri sxorapsl. Eckepe
KeTeTiH »XaFJal, rajoreHaep KeMipTeri aTOMbIMEH oTe Oepik OaillaHBICKaH, MOHOTEHII JKarmaiima emec,
COHJIBIKTAH 0JIap KapanaibiM aHaJUTHKAIBIK PeaKIUsIapMeH aHBIKTaIManIbL.

®apMakonesIbIK Mpenaparrapbl
Xmopatun — Aethylii chloridum CH3 CH, CI
Xnopodopm — Chloroformium CHClI; - yiuxnopmeran
Hapxko3sra apuanran xiopopopm — Chloroformium pro narcosi
Honodpopm — Jodoformium CHJs - Yirnoameran
®roporan — Phthorotanum CFs- CHCIBr 1,1,1-ymdrop-2-xsop-2-6poMaTaH.

agrwbdE

Du3uKAJIbIK KacueTTepi

XJIOpITHII MONIIp TYCCi3 CYHBIKTBIK, JXCHIT YIIAAbl, ©3iHe ToH JKeMicTiH wuici Oap, KaiiHay
temrneparypacel 12-13°C, COHOBIKTAH OJ Te3 OyNaHbI, CAIKBIHIBIK JCeP TYFBI3ybl OHBIH IKEPriMiKTI
’KAHCBI3IaH/IBIPFBINI dcepiMeH TyciHmipinexai. Ilpemapar cyna KublH e€puji, COHUPT oHe d(upMeH Oapibik
KaTbIHAcTa apanacajipl. XKachl1 xasbH 6epe )KaHbI, KOMIP KbIIIKbUIbIH, Cy )KHE XJIOPIIbI CYTEK TY3LIEe/.

XnopoopM Tycciz MeJIip ayblp KO3FajIMalbl CYHKBITHIK, ©31HE TOH HiCi JKoHE KyHmiprim asmi Oap.
¥Ymkpim. Cyna Hamap epuji, CIUpTIIEH, OEH3WHMEH >KoHe 3(up MaiiaapbIMeH OapibIK KaThlHAcTa apajacajbl.
Kaitnay temnepatypachl 59,5-62°C. Toirbizabirsl 1,474-1,483 r/cm®. xmopodopM Gybl GaKbIMaiiIbl, xKapbLibic
Oepmeiini.

HonodopmM KeIITHIp TUIACTHHA TIPi3Ai KpUCTAIAap, JIMMOH capbl TYCTi. banky temmeparypacsr 146-
120°C (p1mpIpaybIMeH). OTKIp KarbIMCBI3 XoHE oTe HaBsA34uMBHIN mici Oap. Cyna ic xy3iHae epimeini, crmprre
KWBIH, KalfHaFaH CITUPTTE JKEHIT epui. KanbsITel TeMIiepaTypaHblH ©31HA€e YIIKBII KaCHEeT KopceTe .

dTopoTaH MeIip, TYCCi3, ayblp, KO3FAIMAIbI, KESHIJ YIIKBII CYWBIKTHIK, XJI0pohOopMFa YKcac, TOTTi,
Kyimiprimm  gomzi. JKaHOaimpr, >KapeuUTeIc OepMeiili, COHIBIKTaH oOmepamus Ke3iHAe pEHTITeH KOHe
JJeKTpoanmaparypaiap Kommany Kayirncis. Cyma a3 epumi, Cycel3 chnupTiieH, 3¢upmeH, ximopodopmmeH,
YIIXJIOPATUIICHMEH, YINKBII JXOHE YIINAWTBIH MaitnapMmeH apanacaabl. Kaiinay temmepartypacsl 49-51°C;
TRIFBI3ABIFR 1,865-1,870 /rem®; chiny kepcerkimi 1,3695-1,3705.

AJly oaaapsl
XaopaTHa aiy oxictepi ere ker, Oipak oJapAblH ILIHAE KEeH TaparaH, ©HEpKACINTIK MoHiI 0ap
TOMEHJIET] 91icTep OOJIBIN CaHaIa bl
1. Kyprak xijopcyrekti 110-120°C neiiH KbI3AbIpBIN, CyObl ©3iHE TapThIN ajaThlH 3aT (KYKIpT
KBIIIKBUIBL, CYCBI3 MBIPBIII XJIOPH/II HEMECe KAIBINi ) KATBICBIHIA a0COFOTTI STUII CIIUPTI apKBUIBI OTKi3e/Ii:

C,HsOH + HCI — CoHsCl + H,0

87




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeauuuHa akaaemusicbl» AK AO «HOxHo-KasaxcTaHCKas MeOMUUHCKAST aKaaeMus»
dapmMareBTUKAIBIK KOHE TOKCUKOJOTHUSIIIBIK XUMUs Kadeapachl 044 -55/
«[opinik 3aTTapabl Tanaay xoHe 3epTTEeY/AiH Kbl dicTepi» MoHI OOWBIHILA 19pic 73 6erriH 88 GeTi
KEIIeH1

Peaknusuibik Maccanbl 60-70° C nmeifiH CadKbIHAATHIN, XJIOPITHIBAL aimaiinel. O calKbIHIATKaHIA
JKCHUT KO3FaJIFBINI CYWKTBIKKA aifHamapl. KBIIKBLT )KOHE CIUPT KOCHMANAPBIHAH Ta3apTy YIIIH OHBI ajljIbIH-ana
Cybl 0ap INBIHBI BIABIC APKBUIBI, COCHIH JKOFaphl TEeMIlepaTypala KalHaWThIH KOocHajJapJbl YCTan KalaThlH
KOJIOHKA apKBUIBI OTKI3e/Ii.

2. XJ0paTHae KO MeJiiepAe MyHail KpeKHHT Ke3iHJe TY3UIETiH STHJICHTe XJIOPCYTEKIIeH acep €Ty
apKbLIBI aIajIbl:

CHs=CH, HCI GH3CH:Cl

By Temneparypachl XJIOpATHIIAI Ta3apTy YIIIH KOHIEHTPJI KYKIPT KBIIIKBUIBL, COCBIH CINITI epiTiHIici
apKpUIbl ©TKi3eni. OmaH apbl Kapail TOHA3BITKBII KOMETIMEH KOHAEHCAIWsIIall, KaTThl CUITIMEH KenTipeni.
TazanbIFeIH TEKCepin OONFaH COH, aMITyJIajapFa TOJITHIPaIbI.

Xiopodopm

OHepKacINTIK MoHI 0ap aiy axicTepi:

1. XnopodopMmasl adydplH ©Te KEH TaparaH, ©HEpKOCINTiK MoHI Oap omicmeH JImbax ycChIHFaH.
XnopohopMabl STHN CIOUPTIHE XIIOPJBI i30ecmieH ocep €Tyl apKpUIBl ajambel. XJOPIBl i30ec CHHPTTi
aneranpaeruake (I) meiiH TOTHIKTBIPHIN, apbl Kapai XjopodopM i30ecrieH dcepIiecim, XJIOpiaHy HOTIDKECiHIe
yurxioparneransaeray (II) nemece xiopans ananel. CintimeH, kebinece Ca(OH), acep etin, xiaopodopm anaasr:

ocl 0
C,H;OH + Ca qa 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

[porece ke3iHAE KbUTYy OONIHETIHIIKTCH PEAKIMSIBIK MAacCaHBIH TEMIICPATypachl KOFapbLIaiIbI.
Temneparypansie 60°C keTepiMeyiH Kajarajarn OThIpYy KaxeT, ce0ebi XJIopibl i30ec JKarbIMChI3 oHIMIep Oele
OTBIPBII, BIABIPAYBl MYMKIH — KAJbI[HIA XJIOPAThI XKOHE XJIOPHII:

OCl
6Ca — Ca(ClQy), -+ 5CaCl,
Cl

2. CnupTTiH OpHBIHA alleTOH KOJAaHy apKbUIBI Taza xyopodopm amyra Oomaabl. OraH i30ecieH acep
erce, yurxuopanetas (I11) Ty3imim, o1 KaJbIui THIPOKCHAlI MEH KaIBIHA alleTaThIHA BIABIPAIIbL:

o} ocl o}
2CH3—-C< + 6Ca< —_— 2CH3C< + 3Ca(OH)4 - 3CaCl,
CH, cl CCl,
11l

o]
2CH3C</CC] + Ca(OH)y — 2CHCIj -- Ca(CH4COO),
3
3. Taza xmopodopMp! XJI0paaruapaTKa CIITIMEH 9Cep €Ty apKbUIbI aTajbl:

CClg—C—H + NaOH —— CHCI, 4- HCOONa 4 H,O
“oH
Xaopaaruapartbl 15% HaTpuil THIPOKCHAIHIH €Ki ece Kem KeJeMiHAE epiTil, KaJbIIThI
TeMIepaTypaja Kanapipaasl. bipas TypraH coH ammapaT TyOiHe XJ0pohopM KUHAJIAIbI, OHBI OOJIiN ajbIl, KYKipT
KBIIIKBUTBIMEH JKYbIT, KAJbIMHA XJIOPHUIIMEH KETITIPIIl, aliJaiIbl.
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4. COHFBI Ke3/1e DJICKTPOJIUTTI 9/IiC KOJIMaHbLIaAbl. bacTankel eHimMaepi — cniupt, aretod. CiupT Hemece
alleTOH/ABl Kaluii HeMece HATpUW XJIOPHII EepITIHIICIMEH apanacThIpbil, ammaparka canbin, 60°C neiiH
KbI3JBIPHIT, 3-4A TOKIEH 3JETKPONU3 Kyprizeai. DIeKTp KyaTblHbIH ocepiner HaTpuit xiopuai NaOCI sxone
NaOH aysichim, ciupTiieH acepiece:

NaCl === CI~ 4 Na*
NaOH «— Na+ «— NaCl —> CI~ —— Cl,
Karon ason
Cly -+ 2NaOH — NaOCl 4- NaCl -+ H,0

Naogl O NaOcl O NaOH
CHOH —> HC-C/ —— c130_c</ —— CHCl; 4 HCOONa
H H

dTopoTraH
CF3; — CHCI + Br — CF3; — CH BrCl + HBr

Honodopm
Xnopodopmasl any omicrepi mogodopMra na ToH. bacTamkel anmy Ke3i — CHHPT HeMece alleTOH.
TOTBIKTBIPFBINI pPETiH/IEe HATPUH YKOHE KaJW{ THIIOHOIUTI KOJJaHbUIansl. by Ty3map KajbIIThl TeMIeparypaja
TYpaKCchI3, OJapibl OHIpIC Mpoleci Ke3iHIe peakIMsUIbIK ammapaTta KYWHiprimn cinTire 60c HMOATEH ocep eTy
apKBUIBI ajia bl
I, - 2NaOH — > NaOI -- Nal -- H,0

Apbl Kapail mpouecc xymopodopMm any karnmaibiHa ykcac. Erep Oacrtamkel 3aT peTiHIE AaleToH
KOJIJaHBLUICA, OHJa TpoIecc XJIopodopM IpoIeciHe yKcac Kyprisuieni. boc mom meH ciuiTi peaknusra TYCII
runoHoautiieH Gipre NaJ tyzimin, NaOCI ocepinen woau HoaKa aybicasl.

Homodopmast cCOHBIMEH Oipre SIeKTPOIUTTI 9TICTICH aHBIKTAMIbI.

Ta3zablrbl

Bapnblk mpenaparTapaa any JKOJIbIHA OaiaHBICTHI MbBIHA TOMCHJIET! Kocmajap OO0Jybl MYMKIH:
CIHPTTEP, ANBACTHATED, OPraHUKaJbIK KOCaiap, XJIOpuaTep, 6oc xjop, OpoMuarep, 60c OGpOM, KbIIIKbUIIBIFbI
MEH CUITUIIN, BUIFal YIIMAHTBIH KaIAbK, xiopodopmaa Oernme (ameranbaerui, 0acka OpraHUKAaNIBIK
KOCBUITBICTAP).

Xnopamunoe cnupm Kocnacein no10(hopM ChIHAFBIMEH aHBIKTAHIbI:

CoH;OH - 41, -+ 6KOH ~— CHIy} - 5KI - HCOOK - 5H,0

Orunen KocrtacklH KMnOy epiTiHAiciHig Tycci3neHyi OONHBIHIIA aHBIKTaHIBI.

Backa opranukanbik Kocranapasl KoHIeHTpai HoSO4 epiTinaiHiH NaiiiaHybl apKbUIB aHBIKTAH B

Xnopatungi ainay kesinge 6eninren HCl npenapate nactaybl MyMKiH, COHAKTaH M@ KbIIIKbUIBIFBIH
TEKCePYyAi YCHIHABL.

XopodopMab! TazapTy

TexHukanblk xJ0podopM MeAWIIMHAAA KOJNIAHYyFa >KapaMChi3, COHIBIKTAH apHaibl Ta3apTynaH eTyi
KaXKeT.

Bipinmi catbichiHga xnopodopmasl cymeH xyazpl. Ox yuiiH cy MeH xyopodopMsl Oipseit keiemie
ane, 1,5 carar apanactbipaabl. bipa3 yakpIT eTkeH COH XJI0poopM KabaThlH 06l ajblll, OFaH a3 MeJIIep/e
40% QopMasuH epiTiHaiCi MEH KYIITI KYKIPT KBIIKBUIBIH Kocazpl. KocmaHbl y3aK yakbIT apanacThIpbl, Oipa3
yaKbITKa KOWBIN KOSABLXJIOPOGOPM >KOFapFbl KabaTbiHAa >kMHajagsl. KyIITi KYKIPT KBILIKBUIBIMEH OHJEY
XJIOpOGOPMIBI OPTaHMKAIBIK KOCHAJapJaH Ta3apTy MakcaTbhlHAA Kypriziieni. Xmopodopmabl aiiaan, cymeH
JKYBIT, KYKIPT KBIIIKBUIBI KaJIBIFBIH CUITIMEH OedrapanTainsl. JKysurFaH xiopoopMasl aiimaiinel. Aiinay
JKYHeci TepMeTHKAIIBIK O0ITyBI KaXKeT, ce0ebi aya KaThICBIHAA XJIopodopM OyBI TOTHIFaIEL. AiinayasiH Oasty sKoHE
Oipkenki oTyi XJIOpo(hOpPMHBIH >KOFAapFel camaja albIHYBIH KaMTaMmachl3 eTeli. AWganraH XJIopoQopMIsI
OipmemMeMeH KYHIIpiNTeH Cy3Till apKpUIBI CY3ill, COCBHIH Ta3za XJIOpOoGOpPMIBI iIIiHE alIblH-ajla XJIOPOQopM
cajMarblHa KaThICThl 1% wMemmiepiHae CHOUPT KYWBUIFAH BIAbICKA KUHAWIBL. blmeic (15 kH) Oerine neHiH
TOJNTBIpaJBl. Op BIIBICTAH TaJlayFa ChiHamMa anblHagbl. OChlUIall Ta3apThUIFaH XJIOPO(OpM Taza Jel ecenTene]i,
Oipak HapKO3Fa KOJIJaHyFa )KapaMChI3, COHABIKTAH HApKO3Fa KOJIaHy YIIiH KOCBIMIIIA TazapTyaa eteni. O yimiH
XJIOPO(OPMHBIH KPHCTAIIBI TYPJE KEIIEHJI KOCBUIBICHI ajiblHaJbl, OJ Cy MOHIIACHIHIA KbI3/BIPFaHIa Ta3a
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xnopodopm OGexeni. KebiHece canmumuun KbINIKBUIBI aHTHAPUAI MeH (TeTpa CalMIui) XJIOpPOQOPMHBIH eKi
MOJIEKYJIaChl KpUCTaIAan bl KpI3apIpy Ke3iHae O6THICH TeTpa CATHUIII OHIIpiCTe KOJITaHyFa 00JIabl:

0 0
Vi 7
= COCH Z ¢ +CHCly =~ C/ t°
| ) — U e —
N-"N0H NN N80

TeTPaCaNRURK

A

—_ <I(') + 2CHCl,

Anpiaran xjopopopm M@ X OGapnblk TamantapblHa caii Ooiybl KakeT. bipak Kanpmail nopexene
TazapThUICa Ja, OHJAA 9PTYPIi Kocmajlap Ke3/ecyl MYMKIH: allbIeruATep, CIUPTTEP, OpraHUKaIBIK Kocmasap,
XJIOpHATED, OOC XIIOP, XIOPCYTEK KBIILIKBIIBI, Cy )KoHEe HapKO3Fa apHaJFaH XJI0podopM YIIiH eTe KayinTi ¢pocreH
Kocrachl. by KocranapasiH Tycyi Ke3aeHCcoK emec.

Anvoeauo Kocnacwl

Erep xmopodopmabl amynslH OacTamkpl 3aThl PETiHIE aleTaNbACTH] KONJAHbBLICA, OHJIA aJIbICTHI
KOCTIachl 0OJTybI MYMKiH, COHBIMEH Oipre CIIMPTTEH ay JKarJalbIHIa Ja Ke3[Iecyl MYMKiH. ol Kocransl Heccnep
peakTHBi KeMeriMeH amrassl (0oc ceiHA O6JIiHyl HOTHKECIHAE CYp TYCTIH Maiaa OOysl):

O
K Hgl, + R—C<H + 3KOH ——> RCOOK - 4KI -- Hg} - 2H,0

Opeanuxanvix Kocnaiap

XnopodopmIbl almy HPOLECIHAE aleTaabIeril HeMece aleTOHHBIH TOJIBIK €MeC XJIOpJaHy eHIMIepi
ty3inyi mymkin: CHC1—CHO, CHCI—COCH3. Byn eHimzep cinTini opraza opTypili  KaHBIKIIaFaH
KOCBUIBICTAp TY3iM, NpPENaparThlH YJBUIBIFBIH JKOFapblIaTajibl, COHJAbIKTaH M@ opraHuKajblK Koclanapra
TEKCepyAl YChlHanIbl, OHbI KOHUEHTpil H.S0s kxemerimMeH Tekcepeni, erep Kocna OoiiFaH Jkarjaiina osap
HIafBIPIIAaHBIN, EPITIHII capFasibl.

Any mpouecinae conbiMer Oipre xmopuarep (CaClz, NaCl) kocna peringe kesnmeceni, OHbI Kymic
HHUTPATHI €PITIHAICIMEH TEKCEPEi.

Hapxosra apHanran ximopodopmiaa eTe KayinTi (ocreH Kocmachl Ke3/Iece/i, O MpenapaTTly ayanarbl
OTTETiMEH TOTBIFYHI )KOHE IYPHIC CAKTaJIMayhl Ke3iHIe TY31Iyl MyMKiH:

Oy _ /O
CHCl, —> CCI,OH = c1--c:<cl

By mporiecc xkapbIK MEH bUFAJ ocepiHeH Kymieiiemi. PocreH apsl Kapai TOTBIFBIN, KOMIpP KBIIIKBLT
ra3sl MeH 00C XJ10p 0este biasIpai sl by 3arTap xja0podopM yimiH 60IMaybl Kepek Kocranap OOJIbI CaHaTa bl

0O o
c:l—c</c1 —> CO,4-Cl,

docreH KocnacklH aHWIMHMEH TU(EHIIIMOUYEBHHA TY31Tyl OOHbIHIIA amryFa GOaIbL:

O
//:\\,_NH2 + Cl——C{C1 + HZN—//—\\____> Hal

H O I?
i
. </ \>_I§_C_N_</ Vi
IudbeHHNMOUEBHHA

HeMmece OCH3UIUHHIH (OCTEHMEH TOTBIFY pPEaKUUsIChl KOJAAHbUIAAbl. TOTBIFYIBIH €piMEiTIH eHiMaepi
epiTiHAiNe NaiiaHy TyIBIpaIbL.

Cl / HN — CeHs — C5H4|— NHz -HCl

2HoN — CgHy-NH+C =0 _>C =0
Cl \_ HN-CeHs— CeHal NH,-HCI
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@ocren Ty3imyi kesinnme Oip wmesringe HC1 GemiHyi XiopoopM oOpTachil  KBIIIKBUIIBL ETE.
KBIIKBLUIIBI CofiKec HHAMKATOPBI OOMBIHIIA aHBIKTaiIbI (OpoMbeHoT Kori).
Boc xmop kocmackl OCTeHHIH BIABIPAYHI KHE dJIEKTPOJIUTTI ATy JKOJIBI Ke3iH/Ae XJIOpOPOPMHBIH OHIMI
OOJIBII CaHAJIa b
Tonplk TazapTbUIMAy HOTIDKECIHIAE TY3UIyli MYMKiH. Oy Kocmadbl KJ epiTiHHiCiH KOCKHAA HOI
MOJIEKYJIANIBIK TYpAE OOIiHIII, KpaXxMamabl KOK TyCKe O0ITysl OOMBIHINA aHBIKTANIEL:
Cly 4+ 2KI —— I, -+ 2KCl

KoncepsanT perinae xnopohopmFa 3THI cUPTi X1opodopM ceiMarbiHa KaTeicTh 0,6-1% Memmepinze
Kocbuianel. Crnupr  (OCreHMEH KeMip  KBIIKBUIBIHBIH ~ AMATHI  SGUpIH  Ty3il, YJIBUIBIK  SCEpiH
3aJ1aJIChI3IaHIbIPAIbL:

o OC,H;
- -+ 2CH;0H —> C=0 - 2HCI
a Noc,H;

ConppikTan M® cnupTTi canaiblk FaHa eMec, CaHbIK aHBIKTayIbl Ja Tanan ereai. CIUpTTiH Memepi
xyopodopm canmarbiHa KaTblcTel 0,6-1% wmemmepinge Oomybl kepek. On yumiiH xiopohOpMHBIH Oenrii
memmepine KoCroO7 THTpii epiTiHIICIH apThIK MeJIIepe >KoHe a30T KbIIIKBUIBIH Kocaisl. Kamuii OuxpmaTsl
CIUPTTI aleTanbIeTHIKe MeHiH TOTHIKTBIpansl (anmma wici). Kammit OMXpOMATHIHBIH apTHIK MOJIIEPiH
MOIOMETpPHS SiCIMEH aHBIKTaMHIbL:

(0]
3CH;OH - KyCrO, + 8HNO3 ——> 2Cr(NQg); - 3CH3C< -4~ 2KNO; 4 TH,0
H

u36, KoCry0, + 6KI 4 14HNO; ——> 8KNOj - 2Cr(NOy); - 31, -+ 7H;0
Iy -+ 2NagS,0 —> 2Nal |- Na,S,04

Ocbl peakuusi Oip Me3riie CIUPTTI CaHIBIK JKOHE camaiblK aHbIKTay/la KoJgaHbliaasl. Hapkosra
apHajFaH XJIOpo(opMFa KOCBIMIIIA ChIHAK JKYPri3iiei.

Ou celHaKTap apHaibl XKaF/aiia yJIKeH yaKbIT apaJibIFbIH/a KYpriziieni.

Hoooghopm

M® nonodopm KypambIHAa XJIOPHATED, Cylab(arap KOCNACHIHBIH JTaJOH LIETiHZE XKiOepiayiH Tajar
ereni. [Ipemapara MuHepanas! Ty31ap, OOSFHINI 3aTTap Kibepinmeii.

®Pmopoman

M® ¢roporan mpenaparsl YIIiH Kejleci KOHCTAHTAJIAPJBIH ColKec 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 xiop MeH OpoMm kibepisryi MyMKiH, olapsl
caraiblK aHAJMTHKAIBIK PEAKIHsIap KOMEriMEH aHBIKTaHab.

NnenTudukanusiay peakuusiiapbl

dmopoman

M® ¢roporan mnpenaparbl KypamblHIAFbl (QTOpABI aHBIKTayAbl Tajam ereql. On yuiH HaTpui
KaTBICBIHJA KBI3IBIPY apKbUIBI CUITUIL MeTan (TopuaiHe alHanabIpaabl. AJBIHFAH OHIMI IMPKOHMWAIH a30T
KBIIIKBUIAB TY36l MEH KbI3bUI aM3apMHMEH TY3UITeH KBI3BUI-KYNTIH TYCTI KEIICHMEH PEaKIMAChl apKblIbl
aHpIKTaiiapl. Kypambeiaaa ¢ropuai Gap 3epTTeneTiH epiTiHIire TycTi KelleHIOi KocKaHna, Tycci3 kemeH (rFe)
TY3UJIe i, SFHU KelleH Oy3bUTBIT, 00C OOSFBINT O6MiHyi HOTHXKECIHAE epITIHII capFasibl.

Xnopamun

XJTOpATHIT KACBLT JKaJIbIH bepe jKaHbIM, KeMip KbIIIKBUIBIH, Cy JKOHE XJIOPIIBI CyTeK Ty3eai. [Ipemapars
CUITIHIH CIIHPTTI epiTiHIICIH KOCHIN KbI3ABIpCa, OPTraHUKAJIBIK MOJICKyJIaMEeH OailflaHBICKaH XJIOP MOHIBI TYPre
aybICHIN, OHBI KYMIC HUTPATHI €PiTIHAICIMEH aHBIKTayFa O0Jabl:

C.H;Cl -+ KOH —— KCl 4 C,H;OH
KCl 4+ AgNO; ——> KNO; - AgCl)

Xnopogopm
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XopoOpMHBIH €31 EKEeHJIITIH XUMISIIBIK peaklysuiap KoMeriMeH anbikTay sl M® tanam erneiizi, e3i
eKeHJIITH aHBIKTay KpUTEpPHHi OOJIBIII OHBIH KallHay TeMIeparypachkl MEH THIFBI3IBIFEI ecenteneai. bipak
XJIOpoOPMIBI aHBIKTAy peaklys TEeHAEYyJIepiH >Kyprizyre Oomanpl. XiopdopM MOJEKyJIACHIHIAFBl XJIOP
KOMIPTEKIICH KOBAJICHTTI OaillaHBICKAH, COHABIKTAH OHBI CUITI epIiTIHAICIMEH dCep €Ty apKbUIBI MOHIBI TYpre
AyYBICTBIPHII, KYMiC HUTPATHI €pITIHAICIMEH alabl:

CHCl; + 4KOH — 3KC! 4- HCOOK +- 2H,0

Byn peakuus ximopodOpMHBIH CaHIBIK MOJIIEPIH aHBIKTAY HETi3iHe Je karaipl, Oipak M® caHIBIK
MOJIIIEPiH aHBIKTAY bl Talal eTIeHIi.

Konoencayus peaxyusicol

Bynr TomKa pe3opIMHMEH peaKNWACHIH YCBIHYyFa 0odamel. XJIOpodOpMABI CUITIHIH  CIUPTTI
epiTiHAiCiMEeH KBI3OBIpFaHAa Ty3UIreH ampiaerun Keimkbll Ty3el — HCOOK pe3opmmHMEH KBI3BUT TYCTi
KOH/IeHCanus oHIMiH Oeperi.

XiopodopMFa COHBIMEH Oipre aHITMHMEH KOHIEH AU peakuusichl ToH. O1 O€H30M30HUTPIIT CHIHAFEI
Jen aramanpl. XJIopohOpMABI CINTI KAaTBICHIHIA AHWIMHMEH KBI3ABIPFAaHAa, OCH30M3OHUTPWILIH OTKIp

JKaFBIMCBI3 MiC1 IIBIFA b
3KOH
@NHz + CHCl, — 3KCl ¢ N _N=C -+ 3H,0

6eH30M30HUTPU

Hoooghopm

XnopodopMMeH canbICTBIpFaHIa HOAO(GOPH MOJEKYJIaChIHIaFbl TaJOTeHHIH OalIaHBICHl oIICi3,
COHJBIKTAH CIIAPTTI EPIiTiHAI KATHICHIHAA OHAHM BIOBIPAIl, KYMiC HUTPATHI €pPITIHAICIMEH KYMiC MOIUAIH TY3€Il.
Honodopm MomekynacslHIaFrsl KOMIpPTEri MeH rajoreH OailaHbIChIHBIH Oepik eMecTiri mpemaparka
AHTHCENTHKAIBIK KacueT Oepeni. MogohopMHBIH TOTHIFYEI HOTIKECIHIEC OONiHIeH 00C MOJ Ie3MH(EKIHSIBIK
acep KepceTei.

2CHI; - 40 — 31, + COt 4- COut + H,O

By siapipay sy OipTiHzen skoHe oTe 0asy Kypyl IpenapaTThiH Y3aK aHTHCENTHKAIBIK dcep KOpCeTyiH
Oinmipemi.

Homodopm epiTiHmici aya MEH apblK OCepiHE OTe ce3iMTaj, Te3 biablpaiasl. KoHIEHTp KYKipT
KBIIIKBUIBI KATBICBIHIA KBI3[BIPFaH/Ia, HOATHIH KYJriH Oybl OemiHemi. by peakuus npenapaTThiH €31 €KSHIITIH
aHBIKTay1a KOJIAAHbLIAIbI.

CaHIbIK MOJIIICPIH aHBIKTAY

HonodopMasl apreHTOMETpHsl 9iCiMEH aHBIKTaiAbl. [IpernapaTThlH oM OIIIEMIH CIUpPTE epiTim,
AQNOs apteik Memepin MeH HNO3 xocein, cy monmaceinaa 30 MHHYT KbI3IBIpaabl (KOJIOAHBI KapbIKTaH
KOpFay KaXkeT).

Kymic womuni tyHOackl Tysinmemi. Kymic HHUTpaTHIHBIH apTHIK MeJIIEpiH aMMOHHMH POAAaHUIIMEH
TUTpIACH I (MHAXKATOP — TEMip aMMOHHH alTyTachl).

Cakraaysbl

Xnopamun

[penapar casikpiH, )KapbIKTaH KOpFaJIFaH )epe cakranazpl. b Ti3iMi. OpT KayinTi.

Xnopogopm

[Ipenapathl 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 Oocarbliajgbl. AINBUIFAaH COH KOJJIaHYFa >XapaMchl3. Op anThl ail callblH XMMUSUIBIK TallaayFa
xi0epinin oTeipasbl. b Tizimi.

®Pmopoman

XKapwik ocepineH Oasy BIIBIPDAWAbI, COHABIKTAH KbBI3BUI-KOHBIP IIBIHBI  BIIBICTa  CaKTaM/IbI.
TypakTaHIBIPFBINI PETIHAC THMOJ Kocaabl (penapaT canMarbiHa KaTelcThl — 0,01%). 50 sxone 250 mut sigpicTa
60cCaTbIIIBII, CANKbIH, KAPAHFbI, KYPFaK JKepJe CaKTanabl.

Hoooghopm

JKaxchl THIFBIHIATFAH KbI3BUI-KOHBIP BIIBICTA, CAJIKBIH, XKAPBIKTAH KOPFAIIFAH XKepJle CaKTala bl

4. 1o CcTpaumnANbIK MaTepuai:

92




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeauuuHa akaaemusicbl» AK AO «HOxHo-KasaxcTaHCKas MeOMUUHCKAST aKaaeMus»
dapmMareBTUKAIBIK KOHE TOKCUKOJOTHUSIIIBIK XUMUs Kadeapachl 044 -55/
«[opinik 3aTTapabl Tanaay xoHe 3epTTEeY/AiH Kbl dicTepi» MoHI OOWBIHILA 19pic 73 6errin 93 GeTi
KelleHi
- KecTenep;
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6. Balcbmay cypakrapsbl (Feedback kepi 6aiisiaHbICHI)

OpraHuKabIK JOPiIiK 3aTTapABIH KIKTElyi

OpraHuKanbIK MpenapaTTapAblH OelopraHUKaNbIK IpernapaTTapiaH Tajujay Ke3iHaeri epeKmenikTepi
O3i exeHIiriH, KYPBUTBICHIH KOHE CaHIBIK MOJIIIEPiH aHBIKTayda KOIJaHBUIATHIH 9JIICTEep

Xmop, 6pom, rox, GTop, KYKipT, pochopas MUHEpaTH3aLUs d1iCIMEH aHBIKTAY

KoBasieHTTi OaiijlaHbICKaH TajlOTeHIEP/Il bIABIPATYIbIH KaHIak oaicTepin Oieci3?

Xnopatun, xaopodopMm, wuomodpopMm, (HTOPOTaH MpemapaTTapblHBIH MEAWIMHAAA KOJAAHBLTYHI,
(hapMaKoJIOTHSIIBIK dcepi MEH KYPBUIBIMBI apachIHIaFbl ©3apa OaiIaHbIC

ouhkrwhE

Ne9 JTapic
1.TakpIpbi0bl: COIUPTTEP KIHE 0J1apABIH IPupepi.

2.Makcatbl: CTyneHTTepre CHOUpPTTEp, OJapiabslH  ddupiepi, onapAblH  TYBIHABUIAPBIHBIH  JIOPLITIK
npenaparTapblHa ajblHy, CaKTally XKoHe KOJIaHy CaTbUIapbIHAa HOPMATHBTI KYXKaTTap, IOpUIiK 3aTTap caracklH
periaaMeHTTeNTiH MeMIIeKeTTiK MPUHIUITEP MEH epeskenep TajaadblHa cail (papMaeBTUKANBIK TAJIIay Kacay Il

yipery

3.Aapic Te3ucrepi
Kocnap:
- Chuprrep mpenapaTTapblHa JKalIlbl CUIATTaMa, XUMUSUIBIK KYPBUIBICHI MEH (hapMaKOJIOTHSIIBIK dcepi
apachIHJIaFbl ©3apa OailaHbICkI
- CoupTrep >KoHE OJapAblH d3(UPIEpiHIH TNpenapaTTapblH Taljay: STWI CHHPTi, AWITWI 3Hpi,
TITHLEPHH,, HATPOTJIULEPUH

CruprTepi KeMipcyTeK MOJIEKYIaCBIHAAFBI Oip HeMece OipHele CyTeri aTOMBIHBIH OPHBIH THAPOKCHI
TOOBI OackaH KeMIpCYyTeK TYBIHIObUIAPH A€ KapacTblpyra Oonaigsl. MoJeKyiaagarbl THIPKOCHI CaHBIHA
OaiinaHbICThl onap Oip, €Ki, yII aToMJbl Jen OejiHeaAl, ajl TUAPOKCHI TOOBIHBIH OpHANacyblHa OalIaHBICTHI
OipiHIIUTIK, eKIHIIUTIK, YIIHIIUTIK e Oenei:

I I )
|
R—C—H R—C—R’ R—(|3——R”
| |
OH OH OH
IePBUYHBIL BTOPHYHBIH TPETUYHRHA
cIupT CIUPT CRApT

XHMMHUSUJIBIK KYPbLIBICHI MeH ()apMAaKOJIOTHAIBIK
Jcepi apacbIHAAFbI 0alJIaHBICHI

KemipcyTek MosekynacsiHa THAPKCHI TOOBIH €HTI3Y 3aTTHIH (U3UKANBIK, XUMISUIBIK JKOHE
(hapMaKOIOTHSIIBIK KacHeTTepiHe ocepiH Turizeldi. MBICabl, THAPOKCHI TOOBI 3aTTHIH CyJa epirilTiriH
’KOFapJiaTa/ibl, KaifHay TeMreparypachl OipiHIIIIK COMPTTEH YIIIHIIUIIK CIIUPTKE Kapail Temenneiini. Kemipreri
Ti30€TiHIH Y3apybl EpITilITINiH TOMEHJETeNl, SIFHM EKIHIIUNK CHUPTTEp OIpIHIIUIK CHHUpTTepre KaparaHnaa
’KaKChI epUli, all YUIHIIUIK COUPTTEp eKIHIIUIIK CIUPTTEpre KaparaHaa oiaH Ja )eHUT epui.

Tuapokcuit TOOBI mpenapatka TOTTI oM Oepeni. By kacueT GipaToMbl CUPTTEpAC OalKamIMaibl,
TUIPOKCHI TOOBI KeOeireH caiiblH Wici aiKpiH Oaifkayiampl. MpICaibl, 3TWI CHOUPTIHIH TOTTI JOMi JKOK, a
YIIaTOM/IbI TIIUIepHHAE OaiiKaa/bl, alThl aTOM/IBl MAHUT KAaHTKA YKcac.

Kemipcyrek MomnexymnacsiHa Oip THAPOKCHI TOOBIH €HTi3y OiapIblH (DU3HOJIOTHSIIBIK cepiH (acipece
HApKOTHKAJIBIK KAacHeTi) >KOFapbulaTazpbl, Oipak T'MAPOKCHI TOOBIHBIH KeOeroi OeJcCeHALTriH TeMeHAeTel.
MBpIcanbl, THII CIIMPTiHE KaparaHaa TIIMKOJIb, TIIMLIEPUH, MAaHUT SIIKAH/Iai HAPKOTHKAJIBIK 9cep KopceTneni.

CroupTrepiH OMoNorusIIbIK OelceHaiTiriHe Keneci akTopiap 9CepiH THri3ei:

1. Kemipreri Tiz0eriHiH y3apysl. 3epTTeyliep KOPCETKeHICH, KoMipTeri Ti30eriHiH 6-8 meiin y3apysl
(hM3HOTOTHAITBIK 9cepi MEH YIIBUIBIFBIH KYIICHTe 1, 8-1eH ToMeH Kapaii azasnsl. KypaMeiaa (6 KeMipTeri aTOMBI
0ap criupTTEp HHEPTTI.
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2. Kemipreri Ti30eriHiH TapMaKTaIybl.
Kemipreri Ti30eri TapMmakTalfaH CalblH CHHPTTEPAIH (DU3UOIOTHSIIBIK OENCeHAUTIr KyleHesi.
Mpicanbl, n300yTHII CITUPTI N-OyTHII CIMPTiHE KaparaHaa OeJiceH/i:
I 3
H,C—CH—CH,—0H H,C—CH,—CH,—CH,—OH

U300y THJIOBBIR CHHDPT H-BYTHIIOBBI COIAPT

3. Monekynaaarbl THAPOKCUI TOOBIHBIH OpHAIaCybl.

Exinmminik cnmptrep OipiHIIUTK CHHPTTEpre, al YOIHIIUTK COUPT EKIiHIIUIK CIHUPTTEpre KaparaHa
HApPKOTHKAIBIK dCePi KYIITI.

4. Koc Oaitmansic ocepi. MomnekynacbiHIa Koc OaimaHbICHl 6ap CHHPTTEP KYIITI HAPKOTHKAIBIK ocep
KOPCEeTEei, YIBUIBIFBIH KOFapbUIATAIbL.

5. CompTTrep MOJEKyJachblHa TaloreHaep eHrizy. OU3HONOTHSNBIK ocepiH KymewTtemi. MeIcansbl,
YIIOPOMOTHII CITUPTI AT CHUPTiHE KaparaHaa OeJceH .

XuMHSJIbIK KacueTTepi

1. MeranmeH aceprecir, cyTeri 6eniHeni:
2R—OQOH + 2Na —> 2R—ONa -- Hy}
2. KpnkpuimapMeH Kypaeni 23Qup Ty3emi:
R—OH -+ R'COOH —— R’COOR -- H,O
3. BipiHIIUTIK COUPTTEp >KEHUT TOTBIFBIN, albIETUATEP, al eKIHIIJIIK CIHUPTTEp TOTHIFBIN, KETOHAAp
Ty3eni:

[0] O
CH,0H — HC</ - 2H,0
H

H
/ [0 0
H,C—C-CH, — H3C—C< + H,0
OH CHy

Y WiHIITIK CIUPTTEP KUbIH TOTHIFA/IBI.
4. Cinrini oprajia MOATEH KbI3bIpFaHaa HOA0(QOPMHBIH HiCi HIBIFa IbI:
CoHs0H+4J,+#6KOH—CHJ3 { +5KJ+HCOOK+5H,0

bipak wnomodopMm ChIHaFBIH CIUPTTIK THAPOKCHI TOObIHAaH Oacka OTOKCHJI TOI, KETOHAAp,
OKCHKBIIIKBUIIAP Oepyi MYMKIiH, COHABIKTaH OYJI ChIHAK THJI CITUPTI YIIIH ©31H/IIK JICT CaHAIMAaH/IbI.

5. CriupTti Kanuii OMXpoMaTbIMEH KYKIpPT KBIIIKBUIABI OpTaja CipKe ajibJerujiHe ACHIH TOTHIKTHIpYFa
Oomamer. HoTmokecinae sKarbIMIBI aliMa HICTi CIPKE abICTHIIHIH HiCl IIBIFa bl

3CH3;CH,OH+K,Cry07+4H,S0,—Cr(S0,)3+3CHs-C - + Kz‘§'04+7H20

6. CroupTKe TOH TBHIFBI3ABIK KOHCTAHTACHl OHBIH KOHueHTpauHﬂCLIH{ Tikele OaiIaHBICTEI.
KoHueHTpauusicsl a3aiifaH CallblH, ThIFBI3/BIFbI )KOFapbLIaiibl.

dapmakonesIbIK npenaparsi: 3TuJ cnupti 95%, 90%, 70%, 40%

Du3NKAIbIK KacueTi
DTUN COUPTI — MOJIIP CYHBIKTHIK, YIIKBIII, XKCHUT OANKHUIIBI, ©31HC TOH Hici 0ap, KYHmiprinn JoMi,
KOTUIIIp JKaIBIHMEH JKaHAMIbI, Cy, aneToH, 3¢up, XJIopodopM 1KOHE TIIHIECPUHMEH OapiblK KaThIHACTA
aparnacapl.
AJry 2KOJIBI
OTWN CHUPTIH KAHTTHI 3aTTapibl AllbITy JKOJBIMEH ajajibl. ANIBITKBUIAD TE3 OHilm, (epMeHTTep
OCepiHEeH CITUPT TY3LIe i )KOHEe KOMipKBIIIKBLUT T'a3bl OoIiHe i
CeH1206— 2CO,T+2C,HsOH
Erep cruprri amymplH OacTamkel IIMKi3aThl PeTiHAE KpaxMalbl KON MIMKi3aT KOJJaHBUICA, OHIA
amIBITKBl KpaxMajFa TIiKeJed ocep eTHeWTIHAIKTEeH, OHBI ajIblH-alla KaHTKAa aiHaiImeIphin ananel. On yImiH
KypaMbIHIa Kpaxmaibl Oap 3arrtapasl (KapTol) KaiHATBIN, CAIKbIHIATHIN, COCBIH apkameH ((depMeHTKe Oail
OHTCH JIoH) OHAeH . Apra KypaMbIHaarsl aMuiaza (hepMeHTI KpaxMajlabl MaJIbTO3ara alHAIABIPAIBL:
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2(C5H1005)n+nH20—>nC12H22011
ApbI Kapaii ”HBepTHHA (PepMEHTI 9cepiMeH MaJlbT03a IIII0K03a aifHaIa IbI:
C12H22011+H0 — 2 CsH1206
I'mroko3a 3uMaa (epMeHTi ocepiHEH aulyAblH COHFBl ©OHIMI -  CIHUPTIEH KOMIPKBIMIKBUI Tra3blHa
alfHanajbl:
CsH1206 — 2 C2H50H+C02T
Amry niporieciHiH asgKTaIMaFaHbIH KOMIip KbIITKBUTH Ta3bIHBIH O6JiHYIHIH TOKTaYhl apKBUTEI aHBIKTAHIBI.
OTHI COUPTIH OMOJIOTUSUIBIK 9TICTEH 0acKa opTYpili CHHTETHKANIBIK 9iCTEpMEH aayFa Oomasl:
1. DOTunenre KyKipT KbIIKBIIBIMEH 9CEep €TKEHAE KYKIPT-3THI 3(QHpi TY3UIM, O Cy 9CEepiHeH CIUpPTKE
JKOHE KYKIPT KBIIIKbUIBIHA BIABIPAIIBI:

HO. O
. H,C—=CH, + >s<
HO ' No

— > HyC—CH,—OH + H,50,

HOH
> HyC—CHy~0—S80,—OH —

2. KydepoB peakuusicbl GOHBIHIIA AIICTUIICHHEH ATy YKOJIBL.
Olic alleTHICHHEH allbIHFaH CipKe ajbJeTUIiHIH KaTaIUTHKAIBIK THAPIIEY peaKIUsIChIHA HET13/Ie/ITeH:

0
HC=CH + H,0 —> [H;C=CH—OH] — > H3C—C<
H

BHHHJIOBBI
CIIHpT

0
H3C——C<H +Hy —> H,C—CH,—OH

Tazanbirsl

DTHI COUPTI 9PTYPIIi KOCTAIAPMEH JIACTAHYBl MYMKIH.

1) Ayemanvoecuo oncane cipke Kviwkoliot MO X cnupTKe KbIIIKBUIABIFBIH TEKCEPYi Tallall eTeji.
Aneranbaeru]] KOCIachlH KyMiC aifHa PeakiUsIChIMEH aHBIKTANIbI.

2) Erep cnmpT TOJNBIK Ta3apThUIMAaca, CU8YU Malliapbl KOCTIACH OOIYBl MYMKiH, OJ TIperaparka YIibl
KacHeT, )KaFbIMCBI3 Hic Oepei.

3) CoupT opTYpIl KaHblKnazaw KOCbUIbICMApPMeH JaCTaHybl MYMKIiH, COHAbIKTaH MO kamuii
nepMaHraHarsl epiTigiciniyg 20 MUHYT ilIiHAE Tycci3neHOeyiH Tanan ereai. Kanuii nepMaHraHatsl epiTiHAiCiHIH
TYCCI3IeHY1 CIIUPT KYPaMbIH/Ia TOTHIKCHI3IaH IBIPFBILI 3aTTap/IbIH Oap eKeHIIrH Olaipesi.

4) CnuptTi any Ke3iHAe KAHTTHI 3aTTapbl allbITy XOJbIHAA MHPUIMH Heriznepi (¢ypgypon) Kocma

PETiHE Ke3/aeceIi:
: : ~C—H

O
0]
bypdypon

OHBI aHUJIMHMEH KBI3FBUIT TYC OOMBIHIIIA aHBIKTAIIBI.

OTUN ciMpTi OHAIpic MpoLeciHge HeMece caKTay Ke3iHAe TY3UIETiH SpTypili eHIMIEpMEH JacTaHa/lbl.
Conpnpiktan M® 3Tnil cimpTiHe TOTBIKCHI3AAHABIPFBINI 3aTTap, OPraHUKAJBIK HEri3Nep, albAeruATep, CHBYII
Maiapbl, WK 3aTTap, METWI COHPTi, Gyphypon KocranapblHa ChIHAK JKYPTi3y/li YCBIHAIEL.

Memun cnupmi KocmacklH (ochop KBIIKBUIBI KATHICHIHAA KalWi IMepMaHTaHATHl epITIHIICIMEH

TOTBIFYBI aPKBLIBL aHLIKTaﬁHLIZ
0

. V4
5CH30H + 2KMnO,4 4 3H3POy ——— 5HC\ -+ 2MnHPO, -}- K HPO, -}- 8H,0
H

Tyzinaren GopmanabIeruari KOHIEHTPINI KYKIPT KbILKbUIBI KATHICBIHAA XPOMOTPOI KBINIKBUIBIMEH
amrazsl:
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KelleHi

SOzH HO5S

/

. AN
7 \ © 7
HO-\: < + HC<H + >

HO-\__ 7/ N7
\SO3H Hoss/
/503H HOSS\
. HO—§;\Z——CH2———§;\\\——OH R
HO— \\.___ / \—__— /—OH
\SO3H HOSS/

IMupuaun Heri3aepi KOCHAChlH CIUPTTI CYHBIThUIFAH KYKIPT KbIIIKBUIBIMEH KbI3JBIPBII, COCBIH HATPHUIA
TUIPOKCHUIIH KOCKaH/Ia ©31He TOH Mici OOMBIHIIIA aHBIKTAM/IB.

CriupT KypaMbIHAa KOCIa PETiHAe uiik 3arTtap 00Mysl MYMKIH (erep oJ1 eMCH OeIIKenepae cakraica).
O KocmaHbl aHBIKTAY VIINIH a3 MeJIIepae aMMHaK KOCKaHIa, TyC maima OonMay kepek. M@ coHbiMeH Oipre
aybIp METaJ TY3AapbIHBIH, XJIOPUATED, CYIb(aTTap KOCIACHIHBIH JKIOCPIIMEYiH TaJlal eTe/i.

Kaii a¢upaep
JKait apupnepi GipHere Typle KapacThIpyFa 00JIabl:
1) Bip cyTeri aTOMBIHBIH OpPHBIH paJvKall 0ackaH CIUPT TYBIHABUIAPH! PETiHAE:
R—OH —— R—O—R
2) Cyrteri aToMIaphbl paJuKaIapMEH alMackaH Cy TYbIHABUIAPBI PETiHIE:
HOH —— R—0O—R
3) CiupT aHTUAPHII peTiHIe:

2ROH ———» R—O—R
—H0

Erep a¢hup MosiekyaachiHIa 9pTYpJli paauKaagap Ke3aecce, OHbI apagac d(Hupiep IS aTaiabl.

AJ1y 2KOJIBI
MemuunHaga 2 Typiti 3GHUp KOJAaHbUIAAbI: MEIULMHAIBIK KoHE HapKosra apHairaH 3¢up. ExeyiHiH
ary OoJIbl OipJieii, TeK Ta3albIK 1opeKeciHe OailIaHbICThl AXKBIPATHLUIA/IBL.
Ortun 3¢upin anynslH OipHemre apictepi 6ap. OnapaplH inIiHAE KYKIPT KBIIIKBUIBI MEH 3TWJI CHHUPTiH
KBIJIBIPY HOTIKECIHJIE aly €H THIMII JIeTl CaHaJIa Ibl:
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. ut + H . HO—CiHg
CoH;—OH —> C2H5—0<H — GHI ——
O) vy

+ ,Collg
—— H—O — C2H5—O—C2H5
CoH; —H*
Kazipri ke3me enmipicre
JIETUIpATAUsIIAY apKbUTBI AJIaIbl:

AlyO3
2CsH,OH —=3 CyHy—O—CyH; + Hy0

9THJ  CIUPTIH

Al,O3 xaTbicbiHOa (KaTaau3aTtop) OSTHA CIUPTIH

ConbiMeH Oipre »ail a(upiepai ankwil rajJouATapbl MEH HAaTPHH AJIKOTOJSITHI apachIHIAFBl alMacy

PpCaKusAChLI HSTH)KeCiHI[e ajlyra 60ﬂaZ[BI:
CszoNa + CH3I ——> Nal + C2H5_ O_'CHs

Du3MKAIBIK KacueTi
Tycciz, Menzip, Ko3raaMalbl CYHBIKTHIK, KYHIIpTilI 1omai, e3ine ToH uici 6ap. Cyna epuni, CiupTIieH,
xJIopoopMMeH OapibIK KaThIHAacTa apanacansl. JKeHin Oankuael. DGup MEH OTTEri HemMece a30T IIajia TOTHIFEI

OyJapbIHBIH KOCBHIHIIBICHI JKapbLIbIC Oepe/i.

XUMHSUJIBIK KacHeTi
Kait a¢upnep — OeliTapan xoHe peakiusara Kadinzeri a3 3arrap. Ojnap METaIbIK HATPUH MEH TOMEH

TeMIIepaTypaja ScepIiectieiili, KbIIIKbUI, CUITI oCepiHeH
MOJTHI CYTEK KBIIIKBUIIApPMEH dcepiece/li:

1° KOMH,
C,H;—O—C.H; + HI —> GH;OH -+ C,H;,]I,
KbI3AbIpraH/Ja

tO
CoHg—O0—CoHs + 2HI —> 2C,H(I + H,0

TUAPOJIN3Te ¥LHLIpaMaI>iZ[LI, TCK KaHa KOHHGHTpJ’Ii JKOHC

Kait apupmep ayamarsl OTTeri ocepiHEH acKbIH TOTHIK KOCBUIBICTapBIHA ICWIH TOTHIFAIbI, TY31ITeH
KOCBUTBICTAp dGUPi alinay Ke3iHae )KapbuIbIicKa ceberr 00Tyl MYMKiH.

Ayanarbl OTTETi OCEpIHCH TOTHIFBIN, CyTEri acKblH TOTBHIFBI MEH BUHWIITWI 3(upi Ty3umim, osiap
THJIPOJIM3TE YIIBIPAI, METHII )KOHE BUHMUII CIIUPTI Ty3LIei:

H—i—OH
O
HyC—CH~—0—CHy—CH, ——=> H,0, + HyC—CH—O0—\—CH,—CH,
H H l

H,C=CH(OH) - CH,;CH,0H

o

e~
H

Bip Mesrinne a¢bup runpoackbiH TOTHIFBI TY31Tyi
H3C—CH2—O—C2H5 + Og — HgC"‘—CH—O—‘-C2H5

|
O—OH

PEaKIUSIChI KYPEi:

Ty3inrex aneranbaeruj CyTeri aCKblH TOTBIFBIMEH 9CepIIecei:

OH

/0 .| O\ |
H3C—-C<H 4+ 0—0+ H>C——CH3 — Hac—(lz—o
H

OH

l
-—0—C—CH,

|
H

NMEPEKUCE AHOKCH3THIA
JIMOKCHATHI aCKBIH TOTHIFBI JKaPBUTBICTBIH 0acThl ce0edi eMec, OUTKEHI O Oip/ieH alleTalbIeTh JKOHE

OKCHUITUWITUAPOIICPOKCUIKE mepaﬁ,umz
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OH Cl)H o OH
I
H—C—0—0—C—CH; —> Hac—c<H+ H~0—0—C—CHs
| !
H H H
OKCH3THATRAPOTIEPOKCHA,
OH™
N O
HO|—0—C—CH; — 1>C-CH3 + H,0
o | 0”7 |
H H

NnepekKucCh 3>THIRACHA

OKCHATHITHIPOIIEPOKCH] ©31HIH KYPaMBIHJIAFbl CYAbl JKOFANTy HOTIIKECIHIE OTWINAEH acKbIH
TOTBIFBIH TY3€1 — OJI TYPaKChI3, >KapbUIFbII 3aT. COHIObIKTaH 2upai aliay Hemece KallHay TeMIIepaTypachlH
aHBIKTAy Ke31H/e aCKbIH TOTHIK KOCBUIBICTAPBIHA TEKCEPY KYPIri3y KaxKer.

JKait apupnepre ToH KacHeTTiH 0ipi — KOHIIEHTPIII KBIIKBUIIApMEH OKCOHUK-TY3BIH Ty3y Kabineri. by
KaOieTi 3pup KypaMBIHIAFHI €Ki )KYT 00C 3NIEKTPOHHBIH KBIIIKBUT IPOTOHRIMEH KOCBUTYBIHA HET13/1eTTeH:

§>6: +HX == §>6-.-ngz E>6H-|—X“

IanoreHTYbIHABLIAPBI

OxcoHnii Ty3pl aMMOHHMH-TY37apbIHa yKcac, OipaK ojlapfa KaparaHIa TYpPaKCBI3 JKOHE Cy KaTBICBIHIA
JKeHI pIabIpaiiapl. Kelbip okcoHniA-Ty31aphl O0sUTFaH, COHABIKTAH (papMalleBTHKAIIBIK Talgayaa KONJaHbUIA b

Odupain e31 eKeHAIriH (U3HKAIBIK KOHCTAHTANAphl OOMBIHINA AHBIKTAWABL teimay 34-35° C;
TBIFBI3ABIFR 0,715-0,718 r/eM®,

Ta3zaablFbl

1) Ddup enmipic mporeciHae aleTaabIeru/] KOCIachleH JacTaHybl MYMKiH, OHbI Hecciiep peakTuBiMeH
AHBIKTAMIBI.

2) Ay KOJIbIHA OalTaHBICTBI CIPKE KBIIIKBUIBI KOHE KYKIPT KBIIIKBUIBIHBIH TOTHIKCBHI3JJAHFAH OHIMI —
KYKIPTTi ra3 60JIybl MYMKiH, CHIbIKTaH M® KBIIIKBIIIBIFBIH TEKCEPY/li YCHIHABI.

3) Ddupai cnupTTEH abIHYbIHA OaliIaHBICTHI CUBYII MaliylapblHa TEKCepeli, OHBI CY3ri Karasra a¢upai
TaMBI3HIN, OHBI OyJaHIBIPFaH/Ia CHBYII MaIapBIHBIH Hici 00IMaybl OONBIHIIIA AHBIKTAMIEL.

4) eH KayinTi Kocma — acKblH TOTBHIK KOCBUIBICTapbl, onap 3(UpaiH ayaMeH ocepiiecy HOTIDKECIHIE
TY3UITeH TOTHIFY ©HiMzAepi Oombin caHamanpl. On KOCTAaHBI KaJduid MOAUIIMEH PEaKIHSCH apKbUIBI aHBIKTAMIbI,
KocTa OoFaH Karaiaa HOIuA MOJISKYJIAIIBIK HOAKA ACHiH TOTBIFBII, PPl capbl TycKe OOSHIbI:

CH3?HOC2H5 -+ 4KI 4 2Hy0 — (CgH;),0 + 4KOH - 21,

OOH

ACKBIH TOTBIK KOCBUIBICTapbIHAH apbuiTy yiuiH, 3¢upnai temip (III) cynbdarsel epitinaiciMen
apanacThIpbII, KENTipin, aiaaibl.

Exi BaJieHTTi TeMip aCKbIH TOTHIK OCEPIHEH YIII BAJICHTTI TEMipre JCHiH TOTHIFBIN, HOTH)KECIHIC aCKBIH
TOTBIK KOCBUTBICHI OY3bUTAIBI.

Caxrauysl

b Tizimi. Te¥eI3 kaOBUTFaH BIABICTA, OCTIHE ACHIH TONTHIPBUIAABL. THIFBIHBI METaNIBl (HOIBraMeH
KanTanaael. Dup KonmaHap anAplHIa FaHA allbUTYBl Kepek, OipHeIle caFaH amlblK Typca, HapKO3Fa )KapaMchI3
00BII TaOBLTAABI. AJNTHI alf CAWBIH TEKCEPYICH OTIIl TYPAaIbL.

KypaeJi a¢upiep
Kypaeni sdupnepni kapOOKcuin TOOBIHAAFBI CyTeri aTOMBIHBIH OPHBIH pajuKal 0acKaH KbIIIKbLUI
TYBIHJIBUIAPHI JICT KapacThIpabl:
R’CH
R—C—0OH ——> R—C—0O—FR’
I ROy
(6] O
CHBIMEH 0ipre, CIUPTTI THAPOKCUIIAIH OPHBIH KBIIIKBUI KAIIBIFbl 0acKaH CIUPT TYBIHIBLIAPHI JEM T
KapacThIpabl:
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R’COOH
R—OH ~hno R—O—C~R’
—iig

I
o)

Kypaeni »sdupre nakronmap nga »xaraabl, JAKTOHAAP OKCHKBIIIKBUIAAD KYpaMbIHIAFbl CIHUPTTI
THIPOKCHII ’KaHE KapOOKCHII TOOBIHBIH SCepliecyl HOTHKECIH e Ty31Ie .

dapmakornesutblk npenaparsl. Hurpornumepus.

ALy 7K0JIBI
1) CyZ[BI 93iHC TAPATHIIT AJIaThIH 3aTTAP KATBIChIHAA CIIUPT ICH KbIIIKbUIAAH aJIbIHAAbI:
CH,—OH (|3H2—O—N02
| H,S0
CH—OH -+ 3HNO, === C‘H—O—NOZ + 3H,0
|
CHg_OH CH;—O—N02

2) CnupTKe KBIIKBUT aHTHAPHUIIMEH 9Cep €Ty apKbUIbI ajla ibl.

3) KeMmipCyTeKkTiH TaJloreH TYBIHABUIAPBIHBIH — KBIIKBUIIBIH — KYMICTi

TY3/IapbIMEH  acepliecyi
HOTIDKECIHJIE TY3UIeIi:

HC—O. 0
9CH,I + Ag,S0; —— s+ 2Agl
’ = H3C—O> No

Du3uKaAIbIK Kacueri

Hutpormmmepun ayplp Malinbl CYHBIKTHIK, TOTTI JoMai. Cyna epiMelizi, OpraHuKaJbIK epiTKIIITe epui.
Ore ynbl.

XuMHSAJIBIK KacHeTi
1. Kypaeni a¢upnep rumponusre yuplpar, 6acTarksl OHIMAEpre bIAbIpaiabl. [ MApoau3 KK, CLITI
JKOHE KBI3ABIPY Ke3iH/e, TOTHIKTBIPFBII, TOTHIKCHI3IaHABIPFBIIT SCEPIHEH KbUIaM JKYpei:
R—C—O—R’ - HOH == R—C~OH 4 R'—O0H

I i
6] O

By kacueTi hapMarieBTHKAIBIK TaIIay/a CalaliblK dKoHE CAH IBIK MOJIIICPIH aHBIKTAYy/1a KOJIIAHBLIA IBL.
2) Cinrini opraga pH>13 runpokcriiaMiuH KaThICHIHIA KYPIETi d(GUP THAPOITU3I.

NaOH (0] OH
R—C—OR’ 4 NHyOH —— R’'—OH - R——C< B R——C<\
I NH—OH N—OH
o)
rH;xpoKCaMOBaH rﬁ}xpOKCH’MOBaﬂ

KHCJI0Ta KHCJ107Ta
dapmaneBTUKANBIK TalAayaa THAPOKCaM KBIIKBUIBIHBIH €31 €MeC, OJIapIblH OpTYpii MeTajlapMeH
TYcTi Ty3aap Ty3yi Herisre anbiHanel. KeOinece temip (III) ruapoxcamaTsl KojmaHbUIaNbl, OJAapIbIH TYCI
KypaMmbIHa OailJIaHbICThI KAHBIK-IINE TYCTEH IIHe-KbI3bUI TYCKE, 0J1aH KbI3bUI-KYJITIH TYCKE aybICabl.

o. o..
R—C\/ | Fe R—-C\/ 5| Fe [
NH-—O" /. NH-O"

KOMILNTEKC

KOMINIeKC
TEeMHO-BUIIHEBOTO UBeTA

BHIIHEBO-KPaCHOrO ILBETA
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/O.' Cl O -
T
R—C{ Fes \/C—R H+
NH—O C|:1 O—NH

KOMINIEKC KpaCHO-d)HO.HETOBOI‘O uBeTa

KeOiHece ruapokcaM CBIHBIFBIH KYpaedi S(HpIEpAiH CaHABIK MeJIepiH (QoToMeTpus 9SaiciMeH
aHBIKTAy1a KOJITAHBLIAIbIL.
HurpornuueprH mnpenapatsl CUNTIMEH CaOBIHAANY PEaKLMsACHl HATHKECIHIE TIIHLEPHH JXOHE a30T
KBIIIKBLUTBT TY31Ie/i:
C3H;(ONO,)3 - 3KOH —— CgH;(OH); 4~ 3KNO3

Erep ty3inren enimre xamuit OucynsdarsH Kocki, 180° C neifin KpI3apIipca, TIUIEPUH CYCHI3IaHBII,
JKaFbIMCBI3 OTKIp MiCTi aKpOJIEeHH TY31IeIi:

0
CaHs(OH) > CHZ:CH—C<H

A30T KBIIIKBUIBI KAJIBIFBI KYKIPT KBIIIKBUIBI KATBICHIHAA AU(EHUIaAMHIH epITIHAICIMEH aHBIKTaN/IbL.
A30T KBIIIKBLIBIHBIH KYpaeJi 3¢pupi
MenunuHaaa HUTPOTJINIEPUHHIH eKi MpenapaThl KOJIaHbLIABI:

1) HwurpornuuepuH Taéaerkacsl - Tabulettae Nytroglycerini

2) Hutporauuepun 1% cnmprri epitinaici - Solutio Nitroglycerini 1%

2) [pemapaTThlH CaHABIK MOJIIEPIH aHBIKTAY OHBIH CUITI MEH CaOBIHAaHY PEaKIMSACHIHA HETi3eNTEH.
Bipak HHUTpOrnWMIEpWHHIH THIpONW3 eHiMaepi Oip-OipiMeH ocepiecyl MYMKIH, COHIBIKTaH PEaKIIHs
ToTeIKTHIpFRIN (H202) KatbichiHma sxypriziteni. On ke3me rumpoimsre 0ec MOJeKylIa CUITI KyMcamaabl (eKi
MOJIEKYJIa CINITI KYMBIPCKA XKoHE CipKe KBIIIKBUIIaphIH OeiiTapanrtayaa »KyMcanasl):

C3H;(ONO,); -+ 5NaOH &cﬁ* NaNOQj; -+ 2NaNO, + CH3;COONa -+ HCOONa - 3H,0
Hutpornuuepunniy 1% cnupTTi epiTiHAICIHIH CaHABIK MeepiH (HOTOKOIOPHUMETpUs diCiMEH
aHpIKTaiapl. [lpemapaT ajnpIMeH  KbIIIKBUIABI — THAPOJIM3TE  YINBIPAWABL, THAPOIW3  ©HiMiHe 2.4-
(heHONAUCYIb(OKBIIKBUIBIH KOCKaHAA, THIPOJU3 HOTIKECIHJE TY3UIreH a30T KBIIIKBUIBIMEH THUTPIICHII.
Ty3inren deHonap! Cynb(OKBIIIKBUIEI HUTPOTYBIHABICHIHBIH Capbl TYCl aMMHaK epiTiHAICIH KOCKaHIa Kyliehe

TycCemi:
NO,
H,NOS—( \i—OH

:sogNH,,

Ty3inreH TycTi epiTiHOIHIH ONTHKANBIK THIFBI3ABEFBH 410 HM TONKBIH Y3BIHABIFBIHIA AHBIKTAHIEL.
ATBIHFaH ONTHKAIBIK THIFBI3IBIK TIEH KamuoOpmi rpaduk MoHI Kanmuii HUTpaThl OoifpiHmA xacanraH. Coiikec
(hopMyma GOMBIHIIIA TTPETIAPATTHIH MOIIICPiH aHBIKTAHIBI.

TazaabIFbl

Kypaeni adupnepae onapasiy ruapoiIn3 eHiMaepi (CIUPT, KBIIKBLUT), al erep THAPOIU3 eHiMaepi Oip-
OipiMeH acepiecneiTin 601ca, OHAA OJIapbIH dcepiiecy eHIMAepi KocHa TYPiHAe Ke3eCcyl MyMKIH.

CaHbIK MeJIIIepiH AHBIKTAY

Kypaeni sdupnepain caHIblK MeJILepiH aHBIKTAy OJapAblH T'MIPOJHM3 pEaKUUsChIHA HeTi3ZeNreH.
I'maponus CUITIHIH TUTPI epiTIHAICIMEH KYPri3isiesi, OHBIH apThIK MOJIIEpPiH KBIIIKBIIIMEH TUTPIICHII:
R—C—0—R’ 4+-NaOH —> R—C—ONa - R’—OH
I

Il
O 0
136, NaOH 4+ HCl —> NaCl + H,0

HutpornuuepruHHiH caHABIK MeIepiH OipHeIIe oficTepMeH aHbIKTayFa O0IaIbl:
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1) Ipenaparra [JleBapn GankpiMachl (MbIC, QTIOMHHUI JKOHE MBIPBIII OaIKbIMachl OENTiIl CalMaKThIK
KaThIHACTA) MEH MBIC CYJIb(aThl ePITIHIICI KATBICHIHAA CINITIMEH caOblHAaHy. Peakuusaceid xyprizeni. Peakius
HOTW)KECIHJETY31ITeH HaTPHii HUTPAThl aMMHAKKA JICHIH TOTBIKCHI3/1aHa bl

4. MIuTloCcTpaumnANbIK MaTepuai:
- KecTenep;
- mpe3eHTtanus Microsoft Power Point.

5.01e0meT
Heri3ri:
Ka3ak TiJiHge:
1. ApsbictanoBa T.O. @apmaleBTUKAIBIK XUMHUA: OKYJIBIK.T. | -AMaThl: «OBepo», 2015.-
592 0.

2. ApricranoBa T.O. ®apManeBTHKAIBIK XUMHUS: OKYJIBIK.T.2-ATIMaThl: «OBepoy, 2015.-6020.

3.Kazakcran PecriyOnnkachiHbIH MemitekeTTik Gapmakomnesichl.-Anmars: «XKidek sxomb, 2008.-1 T.-5926.

4. Kazaxcran Pecrry0mmkaceiHbiH MemiekeTTik papmaxornesicel.-AnMatsr: «0Kidek sxomsn», 2009.-2 T.-8040.

5.Kazakcran Pecniy6imkacsiHbiH MemiekeTTik hapmakonesichl.-AnMaTsl: «2Kibek xoms, 2014.-3 T.-7096.

6. KpacuoB, E. A. dapmanmsuiblk XuMHUS CypakTap MEH jkayanrap TypiHAE :@ OKYy Kypajbl =

dapmaneBTHUECKas XMMUS B BONIPocax M 0TBeTax: yuyeOHoe mocodue / - M.: TDOTAP - Menua, 2016. - 704 ¢

7. Oppabaesa C.K., Kapakynosa A.IL. ['munuppu3uH KpIIKBLIB TYHIBUIAPBIHBIH J9PUTIK MpenapaTTapbiHbIH

OipbIHFaiiIaHFaH canacklH OaKpuIay 9JIiCTEMENIEPiH jKacay: FRUIBIMU-dicTeMeliK HycKay.-lIIBIMKeHT: «Daem».-

2013.-92 6.

opbIC TijtiHge:

8.  ApsicranoBa T.A. ®dapmaneBTHyecKast XUMusl, yueOHHK, ToM | - Amartsl:

9.  «D3Bepor, 2015.-572 c.

10. ApsicranoBa T.A. @apmanieBTudeckas XuMusi, yaeoHuk, Tom I1:- Anmarer: «9Bepo», 2015.-640c.

11. Tocynapctennas papmaxores: Pecrryonmkn Kazaxcran.-Anmartsr: «Kubex sxomsn»y, 2008.-Tom 1.- 592c¢.

12. Tocynapcreennas dapmakornes Pecyonuku Kazaxcran.- Anmater: «Kubek sxombi», 2009.-Tom 2.- 804c.

13. TocynapcreenHas dapmakornes Peciyonukn Kazaxcran.-Anmatsr: «Kubek »xomb», 2014.-Tom 3.-729c.

14. KoHTponp KauecTBa M CTaHAAPTU3AlMs JIEKAPCTBEHHBIX CPEJCTB: METOAUYECKOE Mocobue / moa pel.

Pamenckoii I'. B., Opna6aesoii C. K.- M: | MI'MYVY; lIsivkent: FOKT'®A, 2015. - 285 c.

15. Opgnabaesa C.K. AHanu3 neKapCTBEHHBIX IMpENapaToB, NPOU3BOJAHBIX apOMATHYECKUX COEIMHEHUIM:

yuebHoe mocooue.-IlIpimkenT: «Onemy», 2012.-250 c.

16. Pamenckas I'.B. ®dapmaneBruyeckas xumusi: yueouuk.-M.: BUHOM. JlaGoparopust 3nanuii, 2015.-467 c.

17. PykoBoACTBO K 1a00OpaTOPHBIM 3aHITHSM 10 (hapManeBTHIECKOW XuMun nox peaaxnuei I'.B. Pamenckoii.-

M.: TTunor, 2016.-352 c.

18. Xamnmymmun, @. A. MudpaxpacHas crieKTpockonusi B (papMalieBTHIECKOM aHaiu3e: ydeOHoe mocobdue / -

M.: TDOOTAP - 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. AprsictanoBa T.A., ApeicranoB JK.M. VHHOBaIlMOHHBIC TEXHOJIOTHH B (papMarieBTUYECKOM OOpa30BaHUU:
00yuYeHHE U KOHTPOJIb. Y4eOHO-MeToandeckoe mocooue. — [lIsimkenT, 2012.- 175c¢.

16. KpacHos E. A. ®apmanieBTHdecKast XMMUS B BOIIPOCAX U OTBeTax: yueOHoe nmocodue - M.: "Jlurreppa", 2016.
-352c.

17.Opnabaesa C.K., Hagmpoa C.H. VYHuuumpoBaHHbIE METOIMKHM XpoMarorpauycekoro aHajiuza
JIEKapCTBEHHBIX (HOpPM METPOHHUIA30JIa: HAYYHO-METOAMIeCKie pekoMeHaanuu.-[IIsiMkenT: «Onem». 2015. —
84 c.

18. Typcy6ekoBa b. U. Beitopraaukansik I3 Tannay: oKy Kypaisl.- 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.bakbL1ay cypakrapsl (Feedback kepi 6aiistaHbIChI)
1. Cnouptrep x9He oJapabiH d(UPIIEPiHiH 031 €KEH/ITH aHbIKTay peaKHsIapbl Kanaai gpusnko-
XUMUSUTBIK KACHETTEpiHe HeTi3ereH?
2. Crhuprrepil (hapMaKoIOTHUIBIK OEICEH IUIITIHE acep eTeTiH (paKTopapAbl aTaHbI3
3. CrupTTep MOJIEKyJIachIHIaFbl THIPOKCHI TOOBI OJIapAbIH (DM3UKAJIBIK JKOHE XUMHSUIBIK KACHETIH Kajai
e3repremi?
CripTTep MONEKyIachIHAAFbI THIPOKCHI TOOBI OJIapAbIH epiTilITiriHe Kaiai acep eremi?
OTUI COUPTIHIETI ©31HIIK KOCTIaTapAbl aHBIKTAY
CrmpTTepaiH KBIIKBUT-HET13/IiK, TOTBIFY-TOTBIKCHI3JaHy KaCHETTepi )KOHE ONapAblH (hapMaIleBTHKAIIBIK
Tangayza KoJAaHbLTy bl
I'nuneprHHIH ©31HAIK PeaKIUIAChIH aTaHbI3, OYJI peakiys KaHIall KaCUeTiHe Heri3aenreH?
CrupTTepaiH TOTBIFY peakiusapbl papMaleBTHKAIBIK TajlayAa Kajlai KoJ1aHbUIaIbl?
TeriireH HUTPOTIIMIICPUH/II HETe CUITIMEH OelTapanTaipl )KOHE 0J1 KaHaall KaCHeTiHe Heri3aeareH?
10. HuTporauiepuHHIH CaHABIK MOJIIEPIH aHBIKTAY 9.IIC1
11. Jdwuotnn adupinae ackKbIH TOTHIK KOCBUIBICTAPBIHBIH Naliaa 00Iybl oJap/IblH KaHIall KacueTTepiHe
HETI3/IeJIreH )K9HE 0J1 KOCTIaHbI Kajlall aHbIKTai(b1?
12. duatun adupin Tangayna KaHAal Kayincizaik epexerepid cakray KaxeT?

1

© oA

Nel0 [dapic
1. TakpIpbIObI: AJIbACTHATEP KIHE 01aPAbIH TYbIHABLIAPBI. Kap0oH KBIIIKBLIAAPBI KIHE 0JIAPAbIH
TYBIHABLIAPBI

2.MakcaTbl: OiTiM amymisUIapFa ambICTHATED TYBIHABUIAPBIHBIH ASPUTIK IpernapaTTapblHa ajbIHy, CaKTaly
JKOHE KOJIaHy caTbUIapblHIAa HOPMAaTHBTI KyXKaTTap, JOpUTIK 3aTTap CarachlH perIaMeHTTeHTiH MeMieKkeTTik
NPUHIMITEP MEH epexernep Tajaa0blHa cail papManeBTUKAJIBIK Tajllay xKacayIsl YHpeTy

3.Aapic Te3ucrepi
Kocnap:
- Anpaeruarep npernaparTapbiHa Kallbl CUIIATTaMa, XMMHUSUTBIK KaCHeTTepi
- AnpAeruirep JKOHE OJapIblH TYBIHABLUIAPBI: (OpMaNbAETUA  EpPITIHIICI, TeKCaMEeTHUIICHTETPaMUH,
XJIOpaJITuApaT
- KapOoH KpIIKbULAAPHI TYBIHBUIAPBIHBIH NpenapaTTapblHa Kajllbl CUMaTTaMa, XUMUSUIBIK KYPBLIBICHI
MeH (apMaKoJIOTHSIIBIK 9Cepi apachIHIArbl ©3apa OaiIaHbIChI
- KapOoH KpIIKpUIIApBHl TYBIHIABUIAPBIHBIH MpEHapaTrTapblH Tajjay: KajdbLWH JIAKTaThl, KaJbLUH
TIIOKOHATBI, HATPUH IIUTPATHI

AJIBIETAITEP

Paaukan (anudaTTsl, apOMaTThI KOHE TETEPOIMKIIII KOCBUTBIC KAJIABIKTAPhI) )KOHE CYTeri aTOMBIMEH
OaiinanbickaH kapOooHm1 ToObI (C=0) anpiernarep MOJICKYIaChIHBIH HETi31H Kypanbl:
H—C—R
I
(0]
XUMUSAIBIK KYPBUTBICH MEH (hapMaKOJIOTHSIJIBIK 9CEP1 apachIHAaFbl OailIaHBICHI
CrnupTTep CHSIKTBI QIIBJIETHATEP/IE HAPKOTHKANBIK KacheTi cakraigaabl. Omap coHbIMEH Oipre

ne3nH(QEeKIMSIIBIK KacueT kepcereni. KaHblknaraH OaiiyaHbpICTap ocepl JKOHE KWl PaJMKalbIHBIH Y3apybl
OeJceHALNIrT MEH YJIBUIBIFBIH apTThIpaAbl. AJIbAETHATED MOJIEKYJAaChlHA TaJOreHJep €Hri3y OJlapiblH
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HApKOTHKAIIBIK OCEPIH IKOFapbLIaTaabl. MeICalbl, XJIOPajbIblH HAPKOTHKAIBIK KACHETI alleTalbIerHIKe
KaparaH/ia aifKpIH Oaifkaiaspl:
Cl,C—C—H H,C—C—H
] 1

XA0PAJB aneranbierux

AJNBIETHITIK TOIN JSPUTIK 3aTTapAblH YJIBUIBIFBIH KYIIEHTeNl. ANbICTHATEP/IH YJIBUIBIFBIH OJIAP/bIH
THIPATTHI TYPIH ally apKbUIBI TOMEHIeTyre O0onmansl. ['maparTsl TYpai Ty3y KaOTeTi TeK XJIOpJIbl ajabIerHaTepre
TOH. MBICAJIBI, XJOPAIBABIK THAPATTHl TYpi ©Te Oepik KoHE YNBUIBIFBI TOMEH. XJOopanb THAPATTHI TYpHE
MeIUIHAA XJIOPAITUAPAT IETCH aTIeH KOJAaHBUIBII, HAPKOTHKAIBIK SCep KOPCEeTEi.

OH
cCl—CcH
\oH

XUMMSJIBIK KacHeTTepi
XUMHSUIIBIK TYPFBIIAH ajiFaH/a ajbJIeTUATED PeaKklMsira TYCY KaOlleTi >KoFapbl KOChUIBICTApFa KaTa bl
ANbaeruaTepiy XuMHSIIBIK KACHETTEPIH CUITATTaUThIH KONTEreH peakiusiiap oJaplblH MOJIEKYJIachbIHIarbl oTe
JKOFapbl noJsipianran Koc Oaifnaneic (C = O) ecebiHeH xypeni. Oa peakuusuIapAbIH iIiHAE, MBICAIBI OKCHM,
ceMuKap0a3oH >KoHE 0acka KOCBUIBICTAp TY3y peakIMsuIapbl ajbJerHATep TOOBIHA JKaTaTBIH JIOPLITIK
npenaparTap/abl canaiblK )KoHe CaH/IBIK Tajllay Ke3iH/e KO AaHbUIaIb.
ToTBIFY-TOTHIKCHI3IAHY KacHeTi
1. Anbierurep TOTHIKCHI3IAHBIPFBINI PETIH/IE OTE )KEHIT TOTHIFa bl
a) AnbieruaTep «KyMic aiiHa» Ty31UTy peakIMsChl 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 kesinae mbic (I1) okcuai mbic (1)
OKCHIIHE JeHIH TOTBIKCHI3IaHABIpaabl. ANIBIMEH MBIC THAPOKCHIIHIH capbl TYHOACHI, cochiH MEIC (I) okcumiHig
KBI3BLI TYHOACHI TY31IeIi:
Cu2+ - 20H™ — 2Cu(OH),}
NaOOC—CH—CH—COO™

HO OH
Cu(OH), + 2Na0OC—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 -+ 4KNaC,H,0; - 21,0

2CuOH —— Cu,0 -+ H,0
B) TOTBIFY-TOTBIKCBHI3IaHy PeaKIMsAChIHA COHbIMEH Oipre cinTi oprana Heccnep peakTHBIMEH peakiusiChl MbICa
0os1a anael. Peakins COHBIHIA TOTHIKCHI3aHFaH CHIHANTHIH Kapa TYHOACKI TY3UIeIi:

0]
K,Hgl, + R—C<H + 3KOH —> R—COOK 4- 4KI - Hg} -+ 2H,0
Kocein any peakuusicbl
2. AJbJeruarepre TOH KOCBII ajy peaknuscbl (apMameBTHKAJIBIK Tajjayaa

KBI3BIFYIIBLIBIK ~ TyabIpaabl, ce0e0i  peakumsa  eHiMaepi  Oearimi  0anky
TeMIIepaTypacbIMeH CHIIATTAJIA/IbI:

104




ONTUSTIK QAZAQSTAN o L'a SOUTH KAZAKHSTAN

MEDISINA 5_11(}‘7‘9‘!\ MEDICAL

AKADEMIASY | |, | ACADEMY

«OHTycTik KasakcTaH MeauuuHa akaaemusicbl» AK *"' AO «HOxHo-KasaxcTaHCKas MeOMUUHCKAST aKaaeMus»
dapmMareBTUKAIBIK KOHE TOKCUKOJOTHUSIIIBIK XUMUs Kadeapachl 044 -55/
«[lopimik 3aTTapasl TaNay JKOHE 3ePTTEYiH JKANIIIBI SAicTepi» MoHI OoMbIHIIA 1opic 73 6erriyg 105 Oeri
KelleHi
R——c</ + NaHSO; ——> R—C-SO4Na

H \H

BucynbhuTTi TYBIHOBIIAPABI CYHBITBUIFAH  KBIIKBUIZAPMEH —KBI3JBIPFaHAa KaiiTajgaH
QJIBJETUKE KOHE KYKIPTTI KbIIIKbUIFA bIIbIPAii bl :
OH

R—ciso3Na 4 HCl —> R—C</O 4+ NaCl 4+ SO,} 4 H,0
\H H
Byn peaknus Tex KaHa 031 EKEHIITIH aHBIKTay/la FaHA €MeC, COHBIMEH Oipre aabAeTUATepAl
TazapTyja )KOHE HaTPU THAPOCYIb(PUTIMEH 9CEPIICCIICUTIH 3aTTap bl AJIbICTUATEPIIH OO
anyja J1a KoJigaHaabl. AbACTUATEPAIH AMAUMAKTBI KOCBHIIT Ty KaOlIeTi OChl MaKcaTTa
KOJIJAHBLUIAbI. AJIbJICTH]] aMMHUAK KBIIIKBUIMEH KbI3JIIPFaH/Ia AJIbICTH/T TY3€ bIIBIPAHIbL:

OH
0
R—C¢ -+ NH; —> R—CCNH2
H \H
OH
0
chiNHﬂL HCl ——> R——C< 1+ NH,CI
\H H

AnpnerunrepaiH GYKCHHKYKIPT KBIIIKBUTBIMEH dCepiecyi 1e KOCHI any peaKIHsSChIHA jKaTaJbl: OHAA epiTiHi
KbI3bUT KOHE KbBI3bUI-KYJTIH TYCKEe OOSUIBIN, MHHEpalAbl KbBIIKbLII KOCKaHga TYC KOMbIcaabl. bipak
(dopManpaeTua KarmalbIHOA TYC JKOWBUIMAMIBI, COHABIKTaH O peakuus (OpMaibIeru VIIH ©31HIIK
(cnermdukanpik) OONBIN caHamansl. backa ampaeruaTep YOIiH OYJ peakuus ©3iHMIK OOJBIT caHaIManbI,
OMTKEHi arleToH JkoHe 0acKa KeTOHap (PYKCHHKYKIPT KBIIIKBIIBI MEH pEaKIUsFa TYCe/i.
(DPYKCHHKYKIPT KBIIKBUIBIH (YHKCHH E€PITIHIICI apKbUIBl KYKIPT aHTHAPHIIIH OTKi3y apKbpUIbl amamsl. Om —
TYCCI3 CYHBIKTHIK).

HOHSIpI/IMepI/I?,aIII/IH JKOHC KOHJICHCaAIIus peaKHI/IHCI)I

H
H |
O:C< 4+ HOH —— HO——(!Z—OH

H

H
H H H

Lo ol oo
HO—C—0OH HO(—C—0OH HO—C—OH:.. —>
| U : | PP : l

H H H
H H H H
| | | |

——» HO—C—0—C—0—C—..—0—C—OH
| | | |
H H H H

Kem saraiina nonumepusanus peakusiCbl HOTHXKECIHIE TONIMMEP/IiH LUK MOJIEKYJIachl Ty3iemi:

o}
R R
>C/ \C<
R—C=0 -+ H—C—R — H/ | [ “NH

l ] O o
H O O S
I
¢ N
R/ \H

[Monumepu3anus peakuusiIChiHA KAUThIM/IbI KYOBUIBIC TOH

nRCHO ==—> (RCHO),
KonpeHcanus peakiuscsl OipHele MOJIeKyJIaJIap IblH Oip MOJIEKYJIa OOJIBINT KOChUTYBIMEH CHIIATTAIA b, OH/IA
MoJieKyJasiap 0ip-0ipiMeH KeMipTeri apKbLUIbI OaiiIaHbICA TbI:

105




ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeauuuHa akaaemusicbl» AK AO «HOxHo-KasaxcTaHCKas MeOMUUHCKAST aKaaeMus»
dapmMareBTUKAIBIK KOHE TOKCUKOJOTHUSIIIBIK XUMUs Kadeapachl 044 -55/
«[opinik 3aTTapabl Tanaay xoHe 3epTTEeY/AiH Kbl dicTepi» MoHI OOWBIHILA 19pic 73 6erring 106 Oeri
KelleHi
H OH

0O | 0o ] 0]
H3C—C<H + H——?—C /H — Hsc—(IZ—CHz—C<H

Opsbinbacy peaknmsichbl

OpbiHOacy peakuusIapbIHBIH INIIHAE adbJACTUATEPAIH OpTYpPJi aMHHJIEP KOHE OJapbIH TYBIHIBUIAPBIMEH
PEaKIUACHl YIIKEH KhI3BIFYIIBIIBIK TYABIPAIbl. Ocipece Kui KomaHsaTeid ruapokcuaamud (1), runpasun (1I),
dennnrunpazua  (I1II), 2,4-muaurpodenmnrunpasun  (IV), cemukap6asun (V), tuocemmkap6aszun (VI).
AnbIeruaTepMeH aceprieciil, cotikec eHimaep Ty3eni. On eHiMAepAiH OapibiFbiHa OANKy TeMIIepaTypachl HeMece

TYC TOH:
N—OH
R—C< -+ HNOH —> R—-C<

1

N—NH
R—c{ + HN—NH, —> R——C< :
11
H
H !

l
R—C< + HyCoN—NH, —=> R—C<
HI

(0] + 0
R—Cd + H,N—N— N_NO, —> recentd N_%°
H | >:/ —Ha0 I >J o

Ko, Ko,

v
H

OH
s Rlonex =j/ \,_N<
N02

2,4 - AUHATPODEHUIIT A PA3OH
BHHHO-KpacHOro nsera

0 N—NH—CO—NH,
R—C<H+H2N—NH—E——NH, =3 R=C <
o
v
0 N—NH—CS—NH,
R—C< + HN—NH—C—NH, —=> R—C <
H I

\
OxcuM, GeHWITUAPa3oH U ceMUKapOa3oHIap CYHBITBUIFAH KBIIIKBUT KaThIChIHAA (KallHaTY)

THJIPOJIM3TE YIIbIpaN, KaTalaH anbierua oeneni:

N—OH Hcl; HOH (0]
—c< —_ R—C< -+ NH,OH-HCl
H

N—NH—CH; Hcl: HOH O
-c< e 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

dapmakonesIbIK NpenapaTrrapsl

Aty 7K0JIBI
Dopmanbaerua 1868 KbUTbl ayFall peT METHI CIUPTI OybIHA KaHBIKKAH ayaHbI KbI3bLI IMOKKA JEHiH
KBI3IBIPBUIFaH IJIATHHA CBIMBI YCTIMEH OTKI3y HOTIDKECiHIe anpiHFaH. Kazipri ke3ne enpipic xarmaiisiaga E.W.
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OpJIOBTBIH YCHIHBICBIMEH METHJI CIHPTIH TOTBIKTHIPY >KosbiMeH anansl. On ymria 50 °C neiiiH Kbpl3AbIpbLIFaH
METHJI CIIMPTI apKbLIbl aya aFbIMBIH ©TKi3e[i, aya arbIMbl METHJI CIHMPTI OybIHA KAHBIFBII, KbI3ABIPBLIFAH MBIC

CBIMJIBI TYTIKKE TYCe/i (MBIC-KaTaJlu3aTop).
CHgOH + O —— H,CO + H,0

Hexamethylentetraminum
N
l

HQC/C]:Hz\\

N,
-~
! _CH, \CP&

N\ /N
ch,
I'ekcameTrmeHTeTpaMuH (HOPMAITBACTH]I EPITIHAICI MEH aMMHUAKTBIH dCEepIIecyi oHIMi OOIBIT caHallabl.

En anram per onsl 1860 xxbutbl A.M. ByTiepos anran:

o)
6H—C<H 4 4NHy —> (CH,)N, + 6H,0

CH,

Xuopaaruapat, Chloralum hydratum ,1,1-/Juoxcu-2,2,2-mpuxnop>man
OH
I
Cl,C—C—H
|
OH

Ex anramr 1832 xbiibl JIuOux anran, 6ipak 35 KblImaH KeiiH faHa MEIUIIMHAA KOJIIaHbLIa 0acTa bl
[MpenaparTs! any mpoieci 2 caTbliaH TYPaJbl:
1. cinTini xjopiay
2. XJopajb THIpaTanuschl
1) Crmprri XJ70paay KaTanu3atop KaTbichiHIa erteni. Erep 96% cnupT anmblHca, OHOa TeMip YTiHZICI, ain
cyceI3 ciupt Kosanbuica FeCls karanmusarop petinae KOJaHbUIa bl

Fe; H,O OH
1. CH,CH,OH - Cl, —> CHs—HC< 4 2HCI
OH

FeClg O
11. CH,CH,OH +- Cl, — CH3-—C< + 2HCI
H

ApHbI Kapaii €Ki OHIM Jie CHUPTIICH dCepIIecil, XKapThUlail areTaib TY3e/1Ii:

0
H3C——C</H -+ C,HsOH— OH
——> Hy;C—C—H
OH \OC,H,
H,C—C-H - CH,OH—
\oH

Onan apbl Kapait iporiecTep Oipjel eTei, albIHFaH XKapThllai areTanb OeTisi xKaraaiaa XJI0pIaHbl, YIIXIop
KapThlIail aleTaib HeMece XJIOPaIKOroJIsT Ty3e/i:

OH OH
H,C—CH +3Cl, —— 3HCI + Clc—CLH
\0C,H, NOC,H,
CoOCBIH OFaH KYKIPT KBIIIKBUIBIMEH 9CEp €Ty apKbUIbl XJIOpaJlb aJIbIHAIbI:
OH
Vs HO_ 0 0
Cl,c—C-H + s< — c13c—c< 4 CoH;0S0,0H + H,0
Noc, HOZ Yo H

2) XJopaib THIPATAIISICE
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XJopasib CyMeH apajiactai/ipl, COHIBIKTaH XJIOPAITUAPATTHI TiKeJdel aly MYMKIHIITI koK. O YUIiH angbIMeH
XJIOpATBIBI XJIOPO(OPMIA EPiTill, COChIH abIHFaH ePITIH/Ire alIbIH-aJla SCeNTENITCH KOIeMIe TUCTHIICHTEH CY
KOCapbl:
o /OH
c13c-c< +H0 —> Cl,C—C_H
H “\oH

Osinpik peakuusiap
Dopmanvoezuo

a) @opmanpaernn KyKipT KBIIIKBUIBI KATBICHIHAA (DEHOJJApMEH JKeHUT KOHACHCAIWSJIAHBIL, OOsFaH
KOHIEHCAIMS OHIMI aJIBIHAIEL.

Hy804
—_
—Ho0

CH
HOOC
00 )ij/ \C _COOH
HO- X \ l\o
METHHQH-6HC-CaJ’IHuHﬂOBaﬂ KHCJI0Ta KpacHOe oxpaulHBaHUe
6) Temenri Temmieparypana (9°C temeH) Gopmanbaeru xeHisn mosumepiieHin, napadgopmusiy (CH20),

ak TyHOacel Ty3ineni. Ilapadbopm MeaunmHama KOJIAHBUIMAMIBI, COHIBIKTAH mpenapatrTsl 9°C TemMeH emec
TeMIIepaTypaaa cakray Kaxer.

Iexcamemunenmempamun
1. TlpenapaTThiH CyJIbI pITIHIICI THAPOIM3TE YIIBIpal, (OPMaIbACTH]I HKOHE aMMHAK TY3e/i:

o)
{ CHg)oN, + 6Hs0 === 6H—C< + 4NH}
H

2. Tlpemapar cinTiai opTrajga TYpakThl, al KBINIKBUIIBI opTaaa (opmanbaerua Oene biabipaiiabl. CoChiH
PEaKIMSIIBIK KOCIIaFa CUITI ePITIHAICIH KOCKaH/Ia, aMMHAKTBIH HICl ce3UIei:

0
(CH,)eN, -+ 2H,50, + 6Hs0 —> 2(NHg)5S0; - 6H—C<H
2(NH,);S0; - 4NaOH —> 4NH,gt -+ 2Na,S0, -+ 4H,0

3. TekcaMeTHIICHTETpaMIH OipKBIIIKBUIIBI HETI3; VIIIHIIIIIK a30T aTOMEI MpenapaTka Heri3mik Kacuer Oepir,
KBIIIKBUTIAPMEH TY3 TY3€/Ii, MBICAIIBI:

Cl
2(CHy)¢N, -3AgN0s; (CHg)gN,-CaCly; (CHy)gN,-C=0
Cl
Xnopaneuopam
1. [TpenapatTapApIH 631 EKSHIITIH OHBIH BIIBIpay OHIMICPi OOWBIHINA aHBIKTAyFa OOJaIbI.:
OH
Cl;C—C—H + KOH —— CHCl; + HCOOK + H,0
\oH

CHCl3 + 4KOH —— 3KCl 4+ HCOOK + H,0
KCI 4 AgNO; —— AgCl] -+ KNO;

Exinmi siasipay eHiMin (HCOOK) kymicTiH aMMUaKTaFbl €piTiHIICIMEH aHBIKTANIbI,

2. Ayana GankpI, Oasty yImaabl, kel Typca OipTingen 0y3siianbl. Kel3neipy ke3iHmae
IpOIIeCC KbUIIAMIAT, TUXJIOPAETATBACTHL )KOHE YIIXJIOPCIPKE KBIIIKBUTBI TY31IE1I1:
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OH
2CI,C—C—H —> CHCIl;—C—H +- CClgCO0H + HCI 4- H,O

\OH il
(o]

3. Xiopanruapar AerHapaTalusiay Ke3iHae XJIopaib Ty3UIe[i, OJ ajbICTHATepPre TOH pPeaKIHsUIapIbIH
OapibIFbIH Oepezi. MbIcanbl, KYMIC HUTPaThIHBIH aMMHAKTarbl epiTIHAICIH KOCHIN, KbI3IBIpFaHia 00C KyMiCTiH
Kapa TyHOAachl Ty3iiei.

Ta3zauablrsl

Dopmanvoezud

®dopmanpaeru epiTiHAICiHACTI KYMBIPCKA KBIIIKBUIBI KOCHANBI IPEImaparThl  ally  Ke3iHjae
(dpopmampaerny OeNmeKTi TypAe KYMBIPCKAa KBIIKBUIBIHA JCHiH TOTBIFBIN, (QOpManbaeruy OyBIMEH YIIIBIIL,
MIpenapaTThl JIACTAYbl MYMKIH) JKOHE TUCMYTAIHsI PEAKIUsICHl HOTIKECiHAE ((hopMaIbIeTUATIH CYJIbI epiTiHmic
KOIl TYPBIN KalfaH JKar[Jai/ia TOThIFy-TOTBIKCBI3[IaHy MpOLECi oTel; Oip MOJIEKYIachl KYMBIPCKA KbIIIKBUIBIHA
JIeHiH TOTBIFAJbl, SKIHII MOJIEKYJIachl METHJI CIHPTiHE ICHiH TOTHIKChI3AaHanel) Ty3iieni. CoHapikTan M®
NpenapaTbiHbIH KbIIIKBUIIBIFBIH TEKCEPYAl YCBHIHAJBI, all TOTHIFY-TOTHIKCBHI3[IaHy MPOLECIHIH ajIbIH-aly YIIiH
metmi ciuptiH (1% Kemn eMec) TypaKTaHABIPFBILI PETIHJIE KOCAIbI.

I'ekcameTnIeHTETPAMHUH

MewmnekerTik (apmakoress Ipenaparra OpraHHKajibIK Kocmajgap MeH ammoHumii Ty3wsl (Hecciep
PEaKTUBIH KOCHII KbI3JBIPFaHAa capbl TYCTiH Haiiaa 6onmMaysr), napagopm kocnanapsiHbiy (Hecenep peakTuin
KOCBINT KBI3ABIPFaH/a epiTiHAIHIH JaiinanOaysl) OoJMayblH Tajam erexi. XJopuarep, cyibdarrap, aysip
MeTaJIap JTAllOH MIeTiH/e XKibepinei.
Xunopaaruapar

IIpenaparra Kocna perinae xjaopaakoroat 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 - 51,0

CoHbIMeH 0ipre XJIOpaJIAIKOTOJIAT KOCITACKIH OHBIH Cy/a TOJIBIK epiMeyi OOMbIHIIA TeKkcepeai — Kocna
cyla epiMelal, CYHMBIKTBIK OeTKeHiHe Maiiibl JaK TypiHAe JKy3ilm MmbIFaabl. Ty3 KbBIIKBUIBI KOCIACHIH
NpenaparThlH CIUPTTI epiTiHAiciHE KyMIC HHUTpaThl EpITIHAICIH KOCy apKbpUIbl aHbIKTaiael. [Ipemaparra
COHBIMEH 0ipre, OpraHMKaiblK Kocranap O0Jlybl MYMKIH, OHBI KYKIPT KbBIIIKBIIBI KeMeriMeH amazapl. KykipT
KBIIKBLIBI OPTaHUKAJIBIK KOCIIaHbI NIaHbIPIIaHABIPHII, ePiTIHAI KOHBIP TYCKE aybICabl.

CaHapIK MOJIIIEePiH aHBIKTAY

Dopmanvoezuo

dopManbICTHATIH CAHIBIK MOJIIIEPIH aHBIKTAY AalbJICTHATEPiH TOTHIFY KaOiJeTiHe HeTi3/IeNTeH.
TorsikTeIpreI petinae J2, H202, KoHgJs Konnanyra 6omazpr.

dopManbAUTeATIH CaHIBIK MOJIIIEPiH aHbIKTay YIIiH M® X nonoMeTpus o[IiCiH YChIHA/IBI.

OIICTIH MOHI:
dopmainbaeruaTi HOANEH TOTHIKTHIPA/IbL:

0
H—C</ -1, 4+ H,0 === HCOOH - 2HI
H

Peakimst KalTBIMIBI, COHABIKTaH OOJIHIeH KBIIIKBUIAB! CiTiMEH Oeltapanrtay KaxeT, Oipak cinTiMeH
MOJTHIH 631 /Ie 9cepiIecil THITONOH/T KOHE HOIUT TY3e/i:

I; + NaOH —— Nal + NaOI + H,0
NaOl Ty3inyi hopMambAeTHATIH TOTHIFYBIHA YKaF1a» JKacai bl

NaOI—}—H-C< —— Nal -- HCOOH
H

NaOl 6ipa3 typsin kaica, o1 NalOs aybicamsr:
3NaOl —— 2Nal 4- NalO,
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®dopmanbaerna ToreikkaanHaH keiin HoSOs kockuansl, on NaOl, NalOz kanraH Ty3napblHaH HOJTHI
*xoHe dkBuBasieHT Meiepae Nal Gein msrapaisr:
Nal 4~ NaOI + H,SO; — Na,SO4 + 1, 4 H,0
5Nal 4 NalO; + 3H,;S0, — 3Na,SO, -+ 31, -- 3H,0

Beuninren nonrel Hatpuii THOCYIb(ATHIMEH TUTPIICH .

ToreikTBIpFBI  peTinne Heccnep peakTuBiH KojjaHy KeMeriMeH e (OpManbIerHATIH CaHJIBIK
MOJIIICPiH aHBIKTayFa OOJaIb:

HC<H + KpHgl, -+ 3SKOH —— HCOOK - 4KI -+ Hg} + 2H,0

COCBHIH apTHIK MOJIIEepAe MOATHIH TUTPII epITIHAICIH KOCAIbl, OJI CHIHANTH ©3iHe OAWIaHBICTHIPHII, Al APTHIK
MOJIIIEP] HATPHUHA THOCYIb(GaThIMEH TUTPIICHE]II.
Hg + I, — Hgl,
Hgl, + 2KI — K Hgl,
I, 4 2NagS,05 — 2Nal - Na,S,04
ConbiMeH 0ipre, (GopManbIerHITI CaHABIK Tajiay/a HaTpuil CyiIb(MUTIMEH PeaKIHsIChIH J1a KOJAaHyFa
OoJapb:

Yporponun

Beumapanmay a0ici

[IpenapatThlH o)1 caMarbIH OENTiTi MeJmepAeri KyKipT KbIIIKBUIBIHBIH TUTPIII epiTIHIICIHAE epiTin
(t°), cankbIHAATHIM, KBIIIKBULABIH apTHIK MOJIIEePIH CIITIMEH TUTpJeHai (MeTUI Kpi3birbl). bakpuiay Toxipubeni
Kartap XKyprizineni (papMaKkonesuTbIK dic):
(CHg)gN, + 6H,0 -+ 2H,S0, —> 6CH,0 + 2(NH,)5SO,

TIpenaparThl HETi3 peTiHAE apajac WHAMKATOP (METHJ KOri, METHUJ KBI3FBIIT) OOMBIHINA KHIIIKBIIMECH
THATpJIeyTe O0Mabl, Oipak Oy SIICTIH TANIIri TOMEH, kKoOiHece TOpiTiK KOCBIHABLIAPIBI JKEISN Taaay Ke3iHme
JKHU1 KOJIIaHaIbl.

2. Apeenmomempus (Dospraps o/ici)

By omicte ypoTpomuHHIH KyMic HUTpaThl epitiHiciMen kemenai Kocbuibic 2(CH2)sNa-3AgNOs - AgNOs Ty3y
KabiJieTi KOJIIaHbUIa Ikl

3. Hooomempus

[IpenapaTThly MOAMNEH TETPAHOAU]] TYy3y KaOiJeTiHe HETI3JCNTeH. Y POTPOIMHHIH J0J CaJMarblH OJIIIICH aJIbIII,
cyna epitin, noxnen tutpneiai (F0.I1. Kuraes ycbiaran):

(CHg)sNa + 213 — (CHy)eN, -1,

Xnopanruapar:
1. BeiirapanTay oamici ((hapMakomesuIbiK)
By omicTiH HETI3MIK TpenaparThlH CUITIMEH BIABIpAY pPeakIusachl xkartanbl. CUITIHIH apTBIK MOJIIepiH
KBIIIKBUIMEH THTPIICH/II:
OH
Cl,C—C—H + NaOH —— CHCl; + HCOONa +- H,O
\OH
36, NaOH 4 HCl — > NaCl 4 H,0
Tysuiren xJopoOPMHBIH CIITIMEH dcepiecyiH eckepe oThipbi, M® X OachUIBIMBI CUITI KOCKAaHHAH KeHiH 2
MHHYT 6TKEH COH TUTPJICY YCHIHA/IBL.
Hooomempus (.1, duankos)
Oic cinTini oprana xyprizineni. Mo mpenaparTsl YIIXJIOpCipKe KBIIIKBUIBIHA JCHiH TOTBIKTHIPAIBL:
I, + 2NaOH — > Nal -~ NaOI -+ H,0
NaOI - NaOH + CCl,CH(OH); — CCl,COONa + Nal + 2H,0
WoaTsIH apTHIK MOJIIIEPiH HATPUHA THOCYIh(PATEIMEH THTPIICHII.
o /OH
HC< + Na;SO, -~ Hy0 ——> HC~S0,Na -|- NaOH
H \H
NaOH + HCl —— NaCl 4 H0
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Kosnanblinybi:

Dopmanvoezud

dopmanbaerua epiTiHaici 1e3nHGeKIUUIBIK 3aT peTiHae Koaaanbuiaasl. OHBIH ocepi
aK3arTapbl YUBITYy KaOinerine HerizgenreH. @opmanbaerny OakTepusi aK3aTTapblH YHBITHII,
onapabl ckosiibl. IlpoToruiasmMaTukanblk y OOJIFaHIBIKTaH TEK CBIPTKA KOJJIAHBLIAJBL.
Kebinece ne3nH(EKUMSIIBIK 3aT PETIHAE XHUPYPITapAblH KOJIBIH JKyYyFa, XHPYPTHUSIBIK
acnantapasl enueyre (0,5% epitingi), tepmenaikre (0,5-1%), 1:1000 wan 1:3000 neitin
CYWBIITHIN, CIIPHHIIOBKA jkacay/a Koaaanaisl. COHbIMEH Oipre mpemnapar yjmanapaa 0epikTik
KacueT OEpeTiHAIKTEeH, OJapAbl AaHATOMHUSJIBIK JKOHE OHMOJOTMSIIBIK Ipernaparrap/sl
KOHCepBalusyiaya Kojjanaabl. JKakchl THIFBIHAAIFAH IIBIHBI BIABICTapAa, 9° TeMeH emec
Temreparypajga KapaHFbl okepae cakray KaxerT. IlbIHBI chIpThIHIAA (OpMalIbIETUA
epITIHAICIHIH YIBUIBIFBIH OlaipeTiH Oenri 00ybl Kepex.
I'ekcameTnmiIeHTETPAMUH

Hesundexnmsanblk 3aT. OHBIH ocepi KBIIIKBUT oOpTaga (GopMaibAerux Ty3yiHe
Heriznenred. Hecen »xonnapsl aypynapblHaa KojjaaHbliaasl. [Ipenapartel KojaaaHy Ke3iHJE,
HECETl OPTAChl KBIIIKBUIIBIFBI €CKepiie/li, OUTKeHI OHBIH (pOpMabIeruaKe AeiiH bIABIPAYHI.

[Tpenapat KbILIKbUT OpTajia FaHa (popMaibIerujke AeiiH bIABIPAHThIH OOJIFaH IBIKTaH,
HECeIl OPTaChIHBIH KbIIIKBUIIABI MOJarpara Kapchbl peBMaTH3M/IE KOJJaHbUIbL. [1Ike yHTaK,
tabneTka xoHe 40% epiTiHiCI KOJTaHbLIaIbI.
XJuopajaruapar

ThIHBIITAaHABIPFBIN, YUBIKTATKBINI 3aT. 0,2-0,5 T Meiiepe ThIHBIITaHABIpFbII, 0,5-
1 r Memmepe YHUBIKTaTKBIIT dcep KepceTedi. Koraprsl 103aa HAPKOTUKAIIBIK 9Cep KOPCETIIL,
KYMKe KJIeTKaJIapblHBIH KO3y IPOLECIH TeXEH 1.

[TpenapaT THIPHICKAKKAa Kapchl JOPUTIK 3aT PETiHAE 1€ KONAAHbUIAAbl. ¥3aK YaKbIT
OoMbl XJOpalruapaT ar3aja XJopogopMFa JIeHiH BIIbIpaliabl JAereH YFbIM OoiiFaH, Oipak
3epTTeysiep HOTHXKECIHAE aF3aJarbl TOTHIFY-TOTBIKCBHI3JAHY IPOIECi 9CEepiHEH Ty3UIreH
YIIXJIOP3TAHOJ TJIFOKYPOH KBIIIKBUIBIMEH 9CEPJIECII, YPOXJIOpallb KBIIIKBUIBIH TY3€TIHAITNH
Jonenae i

OH

Clc—C—H —— CCI,CH,OH

oH
CCl,CH,0H —{—H——(l.;—[CH(OH)]d—COOH ——> CgHy,;0,Cly + H,0

Ypoxiopaib KbIIIKbUIBIHBIH KYPBUIBICTEI (DOPMYJIAachl TOJBIK 3EPTTEIMEIeH, OipaK SMITUPUKAIIBIK
dopmynacer Oenrimi. CoHbIMEH Oipre ypoXjopaidb KbIIIKBUIBIHBIH aF3aJaH HeCel apKbUIbl OeJiHeTiHI
AHBIKTAJIFaH.

Kap6oH KbIIIKBLUIIAPHI TYBIHABLIAPHI

HO-C-OH R-C-OH* KapOOH KbIIIKBUIBI TY31apbl (H' cinrini ME
JIMacKaH)

KapOoH KbIIKbUIIAPHI KYIITI KBIIIKbUI, KBIIKBLUIIBIH KACHET )KbIKbIMaIBl H* GalinaHbICThI
R-C-O'H* R-C-O + H*

Kap6oH KbIIKBUTBIHBIH, KBIITKBUIIBIFEI KBIIIKBUIABIH KYPBUIBICBIHA eMec, KepiciHle opbiHOacapiapbiHa
OaiinaHbICThl. bapnblk anupaTThl KHIIIKBUIAAPABIH JWUCCOLMANMSIAHY KOHCTAHTAachl Oip-OipiHe IKaKbIH.
DJIeKTPOHOAKLENTOpIbl  OpbiHOacapiap (rajgoreHjuep, HUTPOTON, THIAPOKCHI, KOCBHIMINA KapOOKCHJI TOII
KBIIIKBUIIBIFBIH JKOFapiaraabl. COHbIMEH Oipre KbIIIKBUIIBIFbIHA OpbIHOACApIIAPIBIH OPHAJIACYHI a 9cep eTeli,
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ocipece o-)Karnaima, al apoMaTThl KbIIIKbUIIApAa oO-KaFaaiga Oosyel Tuic. Byn >korapelma aTanraH
opbIHOAcapiap/bIH Tepic MHAYKTHBTI 3 deKxTiciMeH TyCIHaipiIesi.

i

Cl—C+-C+—OH
| ||
H 0]

Cl- aromsr xepmriziec C aToMblHaH € ©3iHE TapThIN, HOTIXKeciHAe G aTOMBIHA & JKETiCIeyiHeH OH
3apsaTanei, kepuritec G atombiHaH e3iHe € TapThin anangsl. Oceutait € TEFERABEFE Cl” Kapail 6apibIK Ti30ek
GoiisiMeH Tapansi, H* arombr € oHait Gepei, SAFHU KypamblHIa TajOTeHi JKOK KBIMIKBUTFA KypambiHmxarsl H*
KaparaHaa WOH TypiHme biabipaiimel. Ti30ekTiH y3apysl J-3¢(dekTiHiH oncipeyiHe oKenemi, AMCCOLUaIHsIay
Jlopexeci TeMeHneini. MeTun paauKalisl MOJEKYNaJarbl 3JEKTPOH THIFBI3ABIFEIH korapiatsein, COOH
toObiHAarel O-H Gaitnansic 6epikTiriH skorapaatsi, H biisipaysiH KHBIHIATAIBL.

Pamukannarer H* arombina kaparanga COOH »xanbinga Typran G aTOMbIMEH OailllaHBICKaH aTomuaap
JKSHLT alTMacaibl, 01 KapOoJT TOOBIHBIH HHYKTHUBTI 9CePIMEH TYCIHAIpiIeTi.

H
!
RCoc =M
)
H o

KpIIKBUIABIKTEIH KOFApaybl, pagWKaliFa dJIEKTPOHOAKIENTOPIBl OpBIHOAcap €Hrily epirimririn
Kymeiteni, (hapMakoJOTHSIBIK OeJCeHIUTrin xorapiaatansl, O6yn H' oHail bigppaybiMeH OaillaHBICTHI.
MornekyaHbIH CalMaFbIHbIH apTybl HEMece PaJuKaIIbIH apTyhl KE3iH/Ie epIrilliTiri TOMEH TYCe[l, YIbUIbIFbIHBIH
toMeHAeY1 Kyyce, A3at0bIMeH OaiiTaHbICTHI.

Kes-kenren opranukanblk Kocbuibicka COOH TOOBIH eHTi3y YIBUIBIFBIH TeMeHaeTeni. KapOon
KBIIIKBUIIAPBIHBIH YIIBUIBIFBI aTbJETHITEpPre KaparaHaa TOMEH.

Kenreren anmngarTs! KpIIKbUAAP (TOMEHTT MOJIEKYJIaibl) TITIPKEHIIPTINI, KYHAIPTilI acep KepceTei.
OpraHuKanblK — KbIIKBULAAPABIH ~OHJA O KHHAIBIN, TEMONHM3 TYABIPYbl  KbIIKbUImapaelHy HY  Gene
JccolManyusulaHybIMeH OaiinanpicTel. COHIBIKTaH MEAMIMHANA KapOOH KBIIIKBUIAAPBIHBIH ©31 eMeC, OHBIH
TYBIHABUIAPEI TY3Aap, dQHpIIep, aMuaTep T.0. TYpiHAe KOMAaHBIIabL.

KapOoH KBIIKBUTBIHEIH TY31aphl KOPEKTEHIIPTIMI 3aT PEeTiHAe KONJAHBUIAAEI KoHE (hapMaKOIOTHSIIBIK
6encenni katnonnaps! (Fe; Ca; K; Na) TaceiMangaymisl KBI3METIH aTKapazbl.

(I)apmalconesmbnc npenaparrapbl

1. Natrii citras pro injectionobys-nuMoH KbIIIKBUIBIHBIH YIII HATPHIA TY3bI

=0
\ONa
-0
Ho-cc &
NONa - 5% H.0
0
2. Calcii glyconas CH:-C =~
Kanbiuii rimokoHaThI \ON a
0 OH H OH OH
N\ | | I |
c-C-C-C-C- CHOH Caxﬂﬁo
I S I
H OH H H
2
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3. Calcii lactas
OH
| 40
CH3-CH-C Cax 5H20
\O'
2

Bapneik mpenapaTtTtap (U3MKaNbIK KacueTi OOWBIHINA aK KPUCTAIIBl YHTAKTap, Cya ©Te JKEHIT epumi
(Ca Ty3aapsl calKbIH Cy/a 0asty, BICTBIK CYIa XKEHIT epHIi), CIUPTTE iC KY3iHIe epimMeiii.

Harpuii uutparsl KaHasl koHcepBanusiay, Ca*? Ty3napbl Ca*? KaTMOHBIHAH aF3aHbl KAMTaMAcChl3 €Ty
YILiH KOJIAaHBUIAIbL.

XUMHUSJIBIK KacueTi

Peaknmsra KaOiIeTTi OPTAIBIFHL:

I'mapokcwnn TobbHAarel HY Kacueri

) KBIIKBLUT AUCCOLHAIMSICHI

6) Me opsIH anmMacysl

[Ipemaparrappl any KOJAAaphl OChI KacueTiHe HerizaenreH. Colkec KbIIIKbLT allblll, COUKeC KATHOHHBIH
KapOOHATHIMEH OHACH Il. [ JTFIOKOH %oHE CYT KBIIIKBUIBIH [TFOKO3aHbI AlllbITY JKOJIBIMEH ajajIbl.

Kanbnmii JaKkTaThl

Any sxonpl. CYT KBIIIKBUIBIHBIH OHITIPICTIK MPOIECIHAC ajaibl: CYT-KBIIKBUIIB OHMIPICTe KAHTTHI
3aTTapAaH, MBICAJIBI TITFOK03a

CsH1206 —2CH;CH(OH)COOH

Cyrt kpmukputeiH CaCO3 eHzey Ke3iH/e KaTbIHi JTaKTaThI TY3UIe i
2CH3 CH(OH) COOH + CaCO3 — Ca [CH3CH(OH)COO],+C0O21+H,0

©O3i exeHiri:

1) Kanbiuii-noHbI OOMBIHIIIA aMMOHUM OKCANTATHIMEH
Ca*™ + (NH4)2C204 —CaC;04

2) AmnwuoHn OolibIHIIA — TakTaTKa KbIIKbLT opTaga KMnO, acep etkerne, KMnO, Tyccizaenesi.
5[CH3;CH(OH)COO0]; Ca+4KMnO4 +11H,SO4 —10CH3-C +4MnSO4(4
2H,S04+10C0,+5CaS0O4+16H,0 =

Tas3bUIBIFRL: H
M® 6oitbiama Cl, SO%4, Fe*®, As*®, ayblp ME >koHe KbIIKBULABIFRI MEH CilTiliriHe Texcepeni
(MHIUKATOPIIBI 91IiC).

CaniplK MOJIIIEDI:
Ca* noHb! GOHBIHIIA - KOMILIEKCOHOMETpPUs ((papMaKONEsIIBIK O/IiC) KOHE HEPMAHTaHATOMETPS.
Ca*?2 — aMMoHuii okcanaTeiMeH TyHOara Tycipin, Tysinren CaC204 H2SO4 —H biabipatsin, Geinren
KBIMBI3IBIK KBIIKLEUIEIH KMnQO4 aHBIKTAHIEL.
CaC,04 + H,SO4 — CaS0O4 + H,C,04
H,C,04+ KMnO4 + HySO4 —MnNSO4 + KoSO4+CO+H0

Natrii citras pro injectionibus
Aty s0J1bl. JIMMOH KBIIIKBUIBIHAH
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CH,- COONa

CH,- COOH | o

| &
2HO-C-COOH+3Na,CO3 — 2JHO - C -C +3H20+3CO021

| “\ONa

. CH,-COOH

©31 eKeHIIT: CH,- COONa

a) Na* noubI GOMbIHIIA — KATBIHIBI CAPBI TYCKE OOSIHIbT

0) TUMOH KBITIIKBIUIBIHBIH KaJIIBIFbI OOMBIHIIIA

Hatpuit nurpaTeiHa KanbLUuil XJIOpUIl €PITIHAICIH KOCHII, KBI3IBIPFAaHAA, BICTBHIK Cyda €piMEeWTiH ax
TYCTI JINMOH KBIIIKbUIBIHBIH KaIbIUH TY3bI TY31Ie1 (CaIKbIHAATKAHA TYHOA KalTa epri).

CHz- COONa

2HO - C - COONa +3CaCl; —

I
CH,- COONa

Kanon ¢apmakonesicel OOHBIHIIA IUTPATTH AHBIKTAY VIIiH, 2 TaMIIH

CH,-COO-
I
HO-C-COO Casz + 6NaCl
I
CH2-COO-
3epTTeNeTiH epitiHgini 20 M

MUPUANH MEH CipKe KBIIIKBUIBIHBIH aHTHAPUAL KocradsHa (3:1) KockaHa, KbI3RUT-KOHBIP TYC Haiiaa 0oJambl.

TazanbIrsr:

lannryra apHainFaH epiTiHAl MyKusT Tekcepinenai. 10% epitingici (pH 7,8-8,3) tycci3, memnaip 6oyt
Kepek. DtanoH merinze xkidepineni: Cl', SO, aysp Mg, Ca*2; Fe*3. 1llapan KbIIIKbUIBI, KGIMBI3ABIK KbIIIKBLIbI

TY3bI )KOHE OpTaHUKAJIBIK KOCIIalapFa TeKCepei.

CaHIbIK MeJIIepi:

M® GoiipIHIIIa MUHEpATH3AIMSIIAH KeiiH Oelitapantay omicimeH aHbIKTainel. Nap;CO3z kanabrsiH HCL
TUTPIICH/Il, WHANKTaTOP-METWII KBI3FBUIT Hemece 3(Up KaThICBIHIA Tikesnedl TuTpueiini, OeiHreH JIMMOH

KBIIIKBUTEI A(Up Ka0aThIHIA SKCTPAKIAITAHAIEL.

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 aJIaJibl.
Co0
COOH |
I H-C-OH
H-C-OH I
| HO-C-H
C. I
HO-C-H CaCOs H.C.on
C. I
H CI OH H-C-OH
|
H'Cl'OH CH,-OH
O3i exenniei-OH
1) Ca* 6oiipIHmIa

Ca?+ H,O + COQT
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2) TmoKOH KBIIIKBUTE Kaabirbl Goiibiaiia — M® FeCls epiTiHaiciMeH peakiisChiH YChIHABI, AIIBIK-
KaChLI TYCTI KEIIeH TY3UIei.

TazanbIFel:
1) Jlaiineirbia
2) Kibepinerin kocnanap: Cl', SO%4, aysip Mg, Fe*3, As*3.
3) Kibepinmeiitin kocnanap: Ba*?, Zn*2, nexcTpun, caxaposa

CaHIBIK MeJIepi
Kommekconomerpust (MP X)

Kam,mnaraﬂ nonmccmcapﬁoﬂ KbIIIKBUIBIHBIH JIAKTOHBI

Acidum ascorbinicum {) /O

Y-JIaKTOH 2,3 AETUApO

L-TyJIOH KBIIIKBLTBL —0
HO-CH

XUMUSITBIK KYPBUIBICH! OOMBIHIITA aCKOPOMH KbIIKbUTE Fa@fdura >xaTa bl

0=C
Lo
Lo

e

|
HO-C-H

4 xoHe 5 xcarua%;qggp(xnpanw@ OpTANIBIK) 2 aCCHMETPHSUTBI KOMIpPTEri aTOMBIHA OaillaHBICTHI 4
M30Mepi MEH 2 paleTaThl aHBIKTaIa bl

5 KarJnalarpl CyTeri aTOMBIHBIH OH JKaKTa OpHaJlacybl (0-Typi) MpenaparThlH TYPAaKThUIBIFBI MEH
OesceHaiNiri KaMTaMachI3 erelli. ACKOPOMH KbIIIKBUIBIHA TAYTOMETPHUS TOH.

O
0=C ———— o-c 7
| |
C-OH H-C-OH
o —— (0]
-OH -OH
| |
H-c| EE— H-C|
HO-C-H HO-C-H
eHOHB)IBUl'ﬁ)Z/@?H’IepHSI KETO-TYpi ClHZOH

Epitinaine ackopOMH KBIMIKBUIBI 5 MYIIE UK TY3il, MOJEKYIachl TYpakTaHaabl. Kpucranmsl Typae
TYPaKTBUIBIK KOPCETE .

r°9

H
|
:
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KpIIKBUTIBIK KacueTi 3 Karmaiiarsl THAPOKCHI TOOBIHA OalilaHBICTBI Ky3ere acambl. O cipke
KBIIIIKBUIBIHA KapaFaHJa KYITipeK. ACKOPOWH KBINIKBUIEI aHUOH TypiHAe pH=5-7 apanbsiFblHaa TYpaKThl, OHBIH
HETi31HJle acCKOPOWHATHI aNBIHALBI, MBICANBI HATPUH TY3Hl 5% IMaHIIyFa apHaNFaH aCKOPOWH KBHIIIKBUTBIHBIH
epiTiHAiciH gaeiHaayaa Konganeuaasl (NaHSO3z — TypakTaHIBIPFBII).

CH,OH (|IOOH
C|:O (|:-O ~ A~ CHs
C (0]
HO-Cl—H C-O — CHz; | —»
HsC |
H-C-OH 3 O-C-H
e
H-C-OH / \ H- |
CH,OH HsC O-CH;
L-cop6o3a JIManeToKeTOryJI0H KbIIIKbLUTBI
;O
| ~OH
(|3=O
HO-C-H
——» ACKOPOUWH KBIIIKBLIEI
H-él-OH
HO-C-H
A.JIMH&HZOH

ACKOpPOWH KBIIIKBUIBI UTMYPBIH JKEMICIHEH HEMECe CHUHTETHKANBIK JKOJIMeH [I-copOMTTEeH aibIHabL.
Onsl Q#wpﬁbgamamw@mm; L-ryJnoH KpIIKbUIBIHA JIEWIH TOTBIKTHIPY aPKbUIbI aJIa/IbL.

L-COp603aHI>I TOTBIKTbIpFaHJa, TOPT THAPOKCUIT TOOBIH aleToHJay apKblIbl KOpPF aﬁﬂbl, apbl Kapaﬁ cy
Oeite OTBIPBHIII, Z-KCTO, L-l"yJ'IOH AJIBII, OHBI €HOJIIaY apKbLIbI aCKOp6I/IH KbIIIKBLIBI aJIbIHAJIbI.

Ta3aabIFbl
OpraHuKaiblK KOCIIaaapra TeKCepiie .

DOu3uKaJIbIK KacueTi

AK KpHUCTalIpl YHTAaK, Cy/la >KeHUI, CIHPTTE epuni, >¢upme, OeH3omma, xiopodopmuaa ic xKy3iHae
epimeiimi. ACKopOWH KBIIKBUTBI OipHETi3ai KBIIKBUIABIK KaCHeT KOPCETIl, CiiTi KapOOHATHI MEH CIITIi MeTal
THJpOKapOOHATHIH/A EPUIL.

XuMHSAIBIK KacueTi MeH (papMaKoJIorusiiibIK dcepi
apacbIHIAFbI 63apa 0alJIaHbICHI

ACKOpOWH KBIIIKBUIBI aF3a/IaFbl TOTHIFY-TOTHIKCHI3JIAHY MPOIIECiHE KATBICHIN, (PepMEHTTI Kykemeri
CYTETiH TachIMAaJIay KbI3METIH aTKapabl.

AcKOpOWH KBIIIKBUTEI aF3aJia JUKCTOACKOPOWH KBINIKBUIBIHA JICHIH TOTBHIFBIN, aF3aHbl TOTBIFY
MPOIIECiHEeH KOpFaiapl. AHTHOKCHIAHT Cy alMacy IpoIleci MEH KaHHBIH VIO KaOUIeTiH peTTeimi, Karmmuip.
Kebinece xyKnansl aypyiapaa KOTAaHBUIAIbL.
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XHUMHUSJIBIK KACHETI
XUMHSIBIK KACHUETI JIAKTOH CAaKMHACHI MEH €HAUO0JI TOOBIHA OaIaHbICTEI.

KpIIKbLUIIBIK KacHeTi

AcKOpOUH KBIIIKBUTBI KYpaMbIHIA 5, 6 KaFmaiiaa eKi CHUpTTI THAPOKCHI TOOBI XKoHe 2,3 KaFjaiaa exi
€HOJIBIBI THAPOKCHI TOOBI 0ap y-TaKTOHFa KaTagsl. EHONBIBI THAPOKCHIACP KBHIIKBUIIBIK KacHET KOPCETIIL,
JIAKMYCKa KBIIIKBUIABIK peakius Oeperi.

KpIIKpUIARIK KacueTiHe OaiIaHbICThI TOTHIKTBIPFRIN KacueT kepcerneitin Temip (1) Ty3siMeH kynrin
TYCTi ©HIM Oepei:

H o OH
NaOH -
0 — + FeSO, — —_
Fet2
HO-CH O 0
0
(!HzQHKTOH CaKWHACHI KYIITi CINTI 9CEpiHEH THUIAPOIUTHKAIBIK bIj [pIpayFa YIIBIpAI, | P2xeto, L-rymnon

KBIIIKBUIBIH, COCBIH Qypdypos meH L-kcuno3a Ty3eni.

20

0 cZ
C‘ | ~0OH
Lot Ge—p I
HO-C-H - 0]
-OH —_— | - z + CO, 1+H,0
| H-C-OH Cqy " CThe
H-C O
| HO-C-H
HO-C-H TOTéﬁ¥-O'IﬁTLIKCLI3}JaHy Kacueri
CH>OH

Ennnon TOOBIHIAFBl JKBUDKBIMAJBl CyTeTi aTOMBI TOTBIFY-TOTBIKCBI3IAaHY KACHETiH KepceTemi
(TOTBIKCHI3MaHABIPFBINT KabineTi). [Ipoliec KaHThIM/IBI, OChI KACHETI MEAUIIMHA (A KOJIIaHBUTYbIHA HETI31C/TCH.

ToTbIFy KacueTi

O
—~
O ~
O o oF Con
HOH | ~OH ‘ KbIMBI3IBIK
> O=C| [0] ;O KBIIIKBLIbI
C
H-C-OH
;O
-C- C
Jeruapoackopoux HO-C-H ~OH | -tpeon

BIIKBLIBI .
KBIIIK| Anaapoéﬂ,zlo'sﬁaraanaa TUAPOJTUTH BIKBHRPAY  piKpUIBI

| :
ACKOPOMH  KBIIIKBLIBI H%ﬁ%ﬁ%@%@? 6H§<afﬂaﬁ;[a nekapOOKCHIQe@YE Aeruaparanus — dcepiHeH
THJIPOJINTUKAIIBIK BIABIpayFa ¥Hlblﬁgl’l/lgll§.b IbL

HO H 0O H 0
0|—|| :{ — (i NaOH
HC 0 IO ° HC
O O
OH

0
7

S

|
CH,OH
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ToTbIKCBI3AaHY KacHeTi
2,6-nuxnopdeHonnHI0(GeHON peakTUBIMEH 031 EKEH/IITH aHBIKTay1a OChl KACHETI KOJIAHbLIA/IbL.
Kymrri toteikreipreimrap AgNOs, KMnO,, FeClz I, ®@emnmuHr peakTuBi KoHE TaFbl Oackanap).
OcepiHeH ;EﬂgFToaCKop(SHH KBIMIKBUIBIHA AEHIH TOTBIFAIBI.

Ko B

HO-CH HO- CH
HZOH HZOH
Cl
+ HO @NH: OH
Tycci3 Cl
0
HO OH H/~— +  MnSO,
Y=+ Ao, . Ag)
KMnOyg; i 0 0 J'g
Jz HO-CH
(!HzOH

CaHabIK MeJIIIepiH aHBIKTAY dicTepi

ATnKanumeTpus
ACKOpOMH  KBIIIKBUIBIHBIH ~ KBIIIKBUIABIK KACHETI aWKbIH OOJFAHABIKTaH, CaAHIBIK MOJIICPiH

aNKaIUMETpHsl SJICIMEH aHbIKTayra OoJyiasibl. ACKOPOMH KBINIKBUIBIH 3 JKarJaiarbl €HOJBIbI THIPOKCHI
TOOBIHA OainanbIcThl (OipHeri3ai Kbimkbut) 0,1 M HaTpuil TMAPOKCHAIHIH CTAHAAPTTHI €PITIHAICIMEH TUTPIICH L

OH OH ONa  ONa
H | p— H ) p—
T . .+ Hﬁo o .
OTBIKCHI (SACHC N a@F4/IFA_[IPeTIgPATTHIK piH aHBIKTaHTHIH OipHere
dmicTepiH Heri3iH o 0TaTOMETPHSI, HOTOMETPHS, HOAXJIIOP) o
HO-CH HO-CH
Hopatom

7 . . H.OH .
AcKOpOWH KbIILIKbIIBIH KallMid HMOJM[I, a3 FaHa XJOPCYTeK sKoHe kpaxman kKaTbichiHma 0,1M kanuid
MOJIaThl CTAaHIAPTTHI EPITIHIICIMEH KOK TYyCKe JACHIH TUTPICH/II:

OH  OH
H =
3 0 +KIO, =3
HO-CH © HO-CH ©O
dir.0m
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Kanuii nogaThIHBIH apTHIK MOJIIep] KAl HOAMII MEH ocepiiecin, uoj Oenei. bemiHren noa TuTpiey
COHBIH KOpCETEe/Ii:
KIO; + KI + 6HCI — 31, + 6KCI + 3H,0

Honomerpus
ACcKOpOUH KBIIIKBIIBI HOATHIH THTPIIL €PITiHIICI KaTRICKIHAA OeliTapart, 9J1ci3 KBIIIKBUIIE HEMECe JICi3

CLITLTI OpTaa AeTHIPOaCKOPOWH KBIIKBUIBIHA JCHiH TOTHIFAIbL.

ConmpiMen  Oipre, ©Oacka ogmicrepai e  ycblHyFa  Oomaabl,  MbICalbl  HaTpud  2,6-
TUXI0pPEeHONTUHIOPECHOIATHIMEH TUTPIIEY.

ACKOpPOMH KBIIIKBUIBI €PITIHAICI JKEHIT TOTBIFATHIH OOJNFAaHJIBIKTAaH, LIAHINYFa apHAJIFaH epiTiHIiuIepi
CO; KaHBIKKaH Ccyna, TypakTaHabIprei-aHTHOKcHIAaHT (NapSOsz, NapS;0s) kaThichiHIa JailbIHAATAIbL.
lannryra apHanFaH epiTiHAire HaTpuil THAPOKApOOHATHI KOChLIAbI, ce0eli MmpenaparThly OPTaChl KbIIIKBULIbI
OosFaHABIKTaH YInajapAbl TITIpKeHAIPYi MYMKIH.

annryra apHajgFraH acKOPOMH KBIIIKBUIBI €PITIHICIHIH CaHIBIK MOJIIEpPIH HOJaTOMETPHs SAiCiIMEH
anbIkTayna TuTpanT — KIO3 aHTHOKCHIAHT TIEH 9CcepIieCyiH ecenke anmy KaxeT. COHIBIKTaH aIbIMEH epITiHIIre
AHTHOKCHUIAHTIICH OalTaHbICATHIH (OPMATBICTH] ePITIHIICI KOCHUIAIbL:

OH
|
Na,SO3; + H-C-H + H, 0O — H - C — SOsNa + NaOH

Il |
o] H

CochbIH acKOpOUH KBIIIKBLIBIH KW HOJAThIHBIH CTAHJAPTThI PITIHAICIMEH TUTPICHII.

4. UnniocTpaumAnbIK MaTepua:
- KecTenep;
- mpe3erTarust Microsoft Power Point.
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6.bakbL1ay cypakrapsl (Feedback kepi 6aiistaHbIChI)
1. Aunbperuzarep jx9He OJapbIH TYBIHBUIAPBIHBIH 631 €KSHITH aHbIKTay peakusIapbl KaHaal Gpu3nko-
XUMHSJIBIK KACHSTTEPiHE HETI3eTeH?
2. AnpaerunrepniH GapMaKoIOTUSIIBIK OCJICSHIUTITIHE 9cep eTeTiH (PaKTopiIapabl aTaHbI3
3.  Anpaerunrep MOJCKYIAaChIHIAFbI KAPOOHMI TOOKI OJIAP IbIH (PH3UKAIIBIK KOHE XMMUSITBIK KACHETIH Kasiai
esreprei?
4. Anpneruarep MOJICKYJIACHIHIAFEI KApOOHIT TOOBI OJTap IbIH SPITIMITITiHe KaJlai acep eTemi?
5.  ®opManpaeruATiH O31HIIK KOCTAIapIbl aHBIKTAY
6. AmpaerunrepIiH KBIIKBUI-HETi3/IK, TOTHIFY-TOTBIKCHI3JaHy KaCHETTePl JKOHE OJIAP.IBIH (hapMaIleBTUKAIBIK
TaNAay1a KOJIAaHbLTYbI
7.  YpOTpOmnMHHIH ©31HIIK PEaKIMIChIH aTaHbI3, Oy peakius KaHJal KaCHeTiHEe Heri3e/reH?
8. ®dopManbAeruATiH TOTHIFY peakuusiapsl apMaleBTUKANBIK TAlIay/1a Kanail KOJIJaHbLUT1abl?
9. XnopanruaparThlH CaH/BIK MOJIIEPIH aHBIKTAY 9JIiCi
10. ®opmanpaerun TanaayblHaAa KaHaal Kayirci3aik epekesepid cakray Kaxer?
11. Kap06oH KbIIIKBUIIAPH! TYBIHIBUTAPBIHBIH 631 EKeH I H aHBIKTaY peaKklusIapbl KaH ai (GHU3UKO-XHUMHSUIBIK
KAaCUCTTEpiHEe HeTi3eNTeH?
12. Kap06oH KpIIIKBUIIAPH! TYBIHBUIAPBIHEIH ()apMaKOJIOTHSIIBIK OSJICEHAITIrIHE acep eTeTiH (aKTopIap sl
aTaHbI3
13. Kap06oH KbIIKBUTIAPHI TYBIHIBLIAPBIHEIH MOJICKYIaCHHIAFbI KAPOOKCHIT TOOBI OJTapIbIH (PU3UKAIBIK JKOHE
XUMUSITBIK KACHUETIH Kanai e3repremi?
14. Kap6oH KBIIKBUIIAPHI TYBIHIBIIAPEIHEIH MOJIEKYIaChIHIAFbI KapOOKCHIT TOOBI OJIapIBIH epITiITIiriHe Kanai
acep ereni?
15. Kap6oH KbIIKBUTIAPH! TYBIHIBUIAPEIHEIH ©31HIIK KOCTIaJapabl aHBIKTAY
16. Kap6oH KbIIKBUIAAPH! TYBIHABLIAPHIHBIH KbIIIKBLUI-HETi3/1iK, TOTBIFY-TOTBIKCHI3IAHy KACHETTEpi KoHe
OJIap/IbIH (hapMaIleBTUKAJIBIK TAJIAay1a KOJIaHBLIYbI
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