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1. Tema:. Bpemenue B QapmaneBTuyeckyto xumuro. OOmme QapmakonelHble MeTObI
uccnenoBanust JIC no nokasarensiM KauecTBa: OIMCaHKUE, PACTBOPUMOCTb, UaeHTUGuKanus JII1
110 KATHOHAM M aHMOHAM, KaYeCTBEHHBIM PEaKUUsAM U (QYHKIIMOHAIEHBIM TPYIIIaM.

2. Hean: dopmupoBaHue y oOydaromIMXcs 3HAHUM 00 oO0muX (apMakonmeHHbIX MeToJax
UCCIIEIOBAaHMS JICKAPCTBEHHBIX CPEICTB VIS NMPOBEICHHS (apMaleBTHUECKOTO aHaJIM3a Ha BCEX
sTanax pa3pabOTKH, MOMYYCHHs, XPAaHCHHS M NPHUMEHEHHUs B COOTBETCTBUU C TPeOOBAaHHUIMH
HOPMAaTHBHOW  JOKYMEHTAallMM, TOCYAAPCTBEHHBIMH MpPUHIMIAMH W  HOJOXEHHIMH,
pErIaMeHTHPYIOIMMH Ka4yeCTBO JIEKAPCTBEHHBIX CPEJICTB.

3. Te3ucel JeKIUH
Ilnan:
- BBEJICHHUE;
-KJaccuUKaIus METO0B UCCIICIOBAHMUS JICKAPCTBEHHBIX CPEJICTB;
- YCTaHOBJIeHI/Ie IIOJIMHHOCTH J'IeKapCTBCHHBIX CpCI[CTB Ha OCHOBC (I)I/I3I/I‘-IGCKI/IX CBOI>'ICTB;

- YCTAaHOBJICHUC ITOAJIMHHOCTH JICKAPCTBEHHBIX CPCACTB HA OCHOBC XMMHNYCCKUX CBOMCTB
JIC.

KaudecTBO j€KkapcTBEHHOIO mpenapara OnpeiesieTcss yCTaHOBJICHUEM €ro MOAJIMHHOCTH,
ONPEACTIEHUEM €TI0 YACTOTHl U KOJTMYECTBEHHBIM COAEPKaHWEM YMCTOTO BEIIECTBA B Mpenapare.
Onpenenenre BceX OTUX TOKa3zaTeled COCTaBIsSeT CyTh (apMaleBTUYECKOTO aHau3a,
pe3yabTaThl KOTOPOTO I KaXKJIOTO OTAENBHOrO Ipenapara JOJIKHBI CTPOrO COOTBETCTBOBATH
TpeboBanusM ['ocymapcTBeHHOM papMakoren.

AHanu3 1000ro JeKapCcTBEHHOIO BEIIeCTBa HEOOXOAMMO HAUWHAThH C BHEITHETO OCMOTPA,
oOpaimas mpu ’TOM BHUMaHUE Ha LIBET, 3amax, ()opMy KpHCTaIOB, Tapy, YIIAKOBKY, I[BET CTEKIIA.

Metoapl uccleqoBaHUsI JIEKAPCTBEHHBIX BEIECTB MOIPA3ICISAIOTCS Ha (U3UYECKUE,
XUMHUYECKHE, (PU3UKO-XUMHUECKHEe, OMOIOTHUECKHUe.

dusznueckrue METOJbl aHalu3a MpeayCMaTpUBAIOT HU3y4YeHHE (U3HUECKUX CBOWCTB
BEeCTBa, HE TMpubOeras K XUMUYECKHUM peakiusM. K HHUM OTHOCSTCS: ONpeelieHne
pPacTBOPUMOCTH, MPO3PAYHOCTH WIJIM CTENEHW MYTHOCTH, LIBETHOCTH; OMNPEACICHUE TIOTHOCTH
(s KUAKUX BEHIECTB), BIAXKHOCTH, TEMIIEPATyphl IUIABICHUS, 3aTBEpPACBAHUS, KHUIICHUS.
CooTBeTCTBYIOIINE METOANKN ONUCaHbI B ['ocynapcTBeHHOH (hapMakoriee.

XUMHUYECKHUE METO/IbI UCCIEAOBAHUS OCHOBAHbBI HA XUMHUYECKUX PEAKIUAX, TAKKE K HUM
OTHOCHTCSI OTIpeieNIeHre 30JIbHOCTH, Peakiiuu cpenbl (pH), XapakTepHBIX YUCITOBBIX TTOKa3aTeNeh
Macen ¥ )KUPOB (KUCIOTHOE YUCIIO0, HOJAHOE YUCIIO, YUCIIO OMBUJIEHUS U T. 11.).

YcranoBjieHHe MOAJMHHOCTH JIEKAPCTBEHHBIX CPEICTB

YcraHoBieHUE TOMIMHHOCTH - 3TO IPOBEACHHE WCHBITAHUS Ha IOATBEPKICHUE
uneHTuIHocT anamusupyemoro JIC B coorBercTBue ¢ TpeboBanmsimu HJI. Jlnsa yctanoBieHus
noauHHOCTH JIC nenonb3yercs Gu3nueckue, XMMUYECKHUE CBOMCTBA, (DU3MUECKHEe KOHCTAHTHI,
orpezenseMble ¢ IPUMEHEHHEM KOMIUIeKca (PU3MUECKHX, XUMUYECKUX U (PU3UKO-XUMHYECKHX
METOJOB.

dDu3nyecKHne CBOMCTBA, HCMOJb3yeMble VIS YCTAHOBJICHUS NMOAJIMHHOCTH
JIEKAPCTBEHHBIX CPEACTB

®usnueckue cpoiictBa JIC: arperaTHoe COCTOSIHHE, OKpacka, BKycC, 3amax, ¢opma

KPHUCTAJJIOB, TUTPOCKOMUYHOCTh WJIM CTEIIEHb BBIBETPUBAEMOCTH Ha BO3yXE, YCTOMYMBOCTH K
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BO3/ICIICTBUIO CBETa, KUCIOPOAA BO3]yXa, JIETy4eCTh, BOCILIAMEHSEMOCTb, PACTBOPUMOCThH B
pa3IMYHBIX PACTBOPUTEISIX U Jp. 1aI0T OPUEHTUPOBOUHYIO XapakTepucTuky JIC u nucnonpsyrorcs
JUISL OIIPEICJIEHUS [TOITTMHHOCTU M YUCTOTHI Ipernapara.

Buewmnuii 6uo JIC — onucanue ero (pU3MYeCKHMX CBOMCTB: arperaTHOro COCTOSHHUS,
yKa3bpIBaeTCs amMOp(HBIA WM KPUCTAUIMYECKHA TMOPOIIOK, pa3Mep, (GopMa KpUCTaIIOB,
cneurpruyeckre CBOMCTBA - TSKEIbIN, PBIXJIbIN, JIETKUI MOPOILIOK, Ap. IpUBOAUTCS B paszaeine HJI
«Onucanuey. Jlng KUAKOCTEH yKa3bIBalOTCS IIBET, 3amax, JIETy4yecTh, IOJBUKHOCTD,
BOCIUIAMEHSEMOCTb.

N3menenue BuemHero Buaa JIC, kak mpaBuiio, IPOUCXOAUT IO BIMSHUEM Pa3IUYHbIX
(bakTOpOB OKpYy»Xaroleil cpeipl: CBeTa, BJaru, TeMIepaTypbl, KUCIOPOJa, YIJIEKUCIOro ra3a u
JIpYTrUX ra3oB, CyXOro BO3ayxa, buid U Ap. IIpu 3ToM MOTyT NpoXoAUTh XUMUYECKUE PEaKLIUU
[OJIMMEPU3ALMY,  OKHMCICHHS,  BOCCTAHOBJICHHS,  OCaXKIEHUs, THUIpPOIM3a H  [1p.,
COINPOBOXKAAIOIIMECS H3MEHEHHEM BHEUIHET0 BHJAAa B BHUJE KOMKOBAHMS, YBJIa)KHEHUS,
BBIBETPHUBAHUS, U3MEHEHUS 1BETA, BBINAJCHNSA OCAIKOB U3 PAaCTBOPOB, U3MEHEHHUS arperaTHoro
coctosHus u Ap. Hanpumep, npu HapyImeHUH repMETHYHOCTH YIIAKOBKY HATPUs THAPOKapOOoHaTa,
OH HACBIIAETCS YIVIEKUCIIBIM Ia30M M3 BO3AyXa U KOMKYETCS BCJIECICTBUE MOSABICHUS IIPUMECU
HaATpus KapOOHaTa, KOTOPBIA M3MEHSET peakiuio cpeas! (pH); xpucTamuibl Kanblus XJIOpUAA
HACBIIAIOTCS BJIArOM M3 BO3JlyXa, pacIUIbIBAIOTCS M IMPEBPAILAIOTCS B JKUAKOCTh; (EHONI IMOJ
JIeCTBUEM CBETa M KHUCIOpOJa BO3AyXa IOCTENIEHHO MPUOOpETaeT PO30BBIA IBET 3a CYET
OKHCJICHHUS, KPUCTAJUIOTMIPATHI BBIBETPUBAIOTCS U TEPSAIOT MHTEHCUBHOCTD LIBETA - CHHUM LIBET Y
Menu cynbhara, 3€NeHBI y Kene3a CynbdaTa; MOSBISIOTCA Oenble BKpAIUICHUS Yy HaTpus
TeTpabopaTa U Maraus cyibdara.

Ha Buemnwmit Bua JIC BIMSIIOT yCIIOBHUS TEXHOJIOTMUECKOTO MpoIllecca MPOU3BOACTBA.
Hanpumep, nucnepcHocTh 6apust cynbdata 11 peHTTeHOCKOIMU 3aBUCUT OT HOCEIHEeH cTaaun
TEXHOJIOTHYECKOT0 Tpollecca - CMELIeHHsS pacTBOPOB Oapusi XJOopuaa W HaTpus cyibgaTta.
PactBop Oapus xyopuzaa cienyeT NpUIMBAaTh MEAJICHHO, 1O YacTsAM, MPHU MEpPEeMENIMBAHUU K
pactBopy Hatpus cynbdara. B ciydae HapymeHHs 3TUX YCIIOBHI 00pa3yeTcst KPYITHOIUCTIEPCHBIH
MOPOILIOK, HE MPUTOAHBIN IS IOJYyYEHUs] KOHTPACTHOI'O PEHTT€HOCKOINYECKOTO CHUMKA.

L[gem JIB siBnsieTcst BaXKHOM OpUEHTHPOBOYHOM XapaKTEPUCTHKON ISt HISHTH(DUKALINY U
OINpECIICHUsI YNCTOTHI Npenapara. MHOrue JIeKapCTBEHHBIE BEIIECTBA OKPAIIEHBI BCIIEICTBUE
HaJIM4Ug B MOJIEKyJie XpoMOQOpPMHBIX rpynm. Tak, Hampumep, MPOU3BOJAHBIE (ypaHa
(pypaumnus, pyporoHHH, Hypa3ona0H) UMEIOT JKEIThIM I[BET 3a cUeT a30METHHOBOM TPYIIIHI,
[IMaHOKOOAJIlaMUH MMEET MAJIMHOBBIMA I[BET 3a CUET MOHA KOOanbTa, HAINYUE B apOMaTHUYECKOM
LIUKJIE HUTPOIPYNIbI MPUIAET HpenapaTy >KeITOBAaThI OTTEHOK (JEBOMHIIETHH, HUTpa3enam).
OtcyrcTBrE 11BEeTa (OECLBETHBIE WIIM O€JIbIE) MO3BOJISIET UCKIIIOUUTh BO3MOXHOCTh ITPUCYTCTBUS
XpoMOGOpPHBIX I'PYMII, a TAKXKe JPYTUX Py, NPEpaIlaonuXcs TPy OKUCICHUH.

Jnst onpeneneHus CTENEHH OETM3HBI B COBPEMEHHBIE (hapMaKoled BKIIOYEHa OOIast
cTaths «OnpeeneHue cTeneH 0eau3Hbl MOPOLIKOOOPa3HBIX JIEKAPCTBEHHBIX CpelcTB». OleHKa
CTENEHU OENIM3HBI MPOBOJIUTCS MHCTPYMEHTAJIbHBIM METOJOM M OCHOBAaHAa Ha CIIEKTPaJIbHOMN
XapaKTEepUCTHKE CBETa, oTpakeHHoro or oOpasma JIC. M3mepsatoT Ko3pPUIHUEHT OTpakeHHs
(OTHOILLIEHNE BEIMYMHBI OTPAKEHHOTO CBETOBOI'O MOTOKA K BEJIMYHMHE MAJaOLIEro CBETOBOTO
MOTOKA) Ha CIIEKTPOPOTOMETPaxX.

3anax JIB sBiseTcst TaK)Ke OPUEHTHPOBOYHOMN XapaKTEPUCTUKOM ISl MACHTHU(PHUKAIINN U
OTpesieNIeHns] YMCTOThl mpenapaTta. Hanudue mocTopoHHEro, Hecneuu(pUUHOro JUIsl TOro WIN
uHoro JIC 3amaxa CBUJETENIbCTBYET O HEAOOPOKAUECTBEHHOCTH. Tak, MOKEATEHUE U MOSIBIICHUE
IIOCTOPOHHETO 3allaxa y IJIMLEpPHHA IMOKAa3blBA€T HAJMYME TOKCUYHOM IPHUMECH aKpOJICHHA,
MOSIBJISIFOIIETOCS. TOJI JEWCTBUEM CBETa M KHUCIOpOAa BO3AyXa BCIIEJACTBUE OKUCIEHMS U
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neruaparanuu. Crnenuduueckuil 3amax, XapakTepHBIA s KaM(OpPBI, UCIOIB3YyeTCs IS €e
UACHTU(DUKAIIH.

3amax oOmpeieNsloT cpady Ioclie BCKPBITHS ymakoBKku. Ha mpenMerHoe CTekso
PaBHOMEPHO paclpeaesiaoT 1-2 r uccienyeMoro npemnapara u Ha paccTosiHUM 4—6 cM U3y4daroT
3amax OpraHojieNTH4YecKUM crocoboM. Crenyer coOmoaaTh Mepbl MPeIOCTOPOXKHOCTU MpU
OTIpe/ICNICHNH 3araxa XUMUYECKUX BEIIECTB (OpraHMYeCKHE PACTBOPUTENH, PEAKTHUBBI U JIp.),
SBJISIFOITUXCSl BPEIHBIMHU I OpraHu3Ma. 3amaxX XUMHUYECKHX BEIIECTB OIMPENEISIOT TOoCIe
BCKPBITHS YIIAKOBKH OPTaHOJIEITUYECKUM CIIOCOO0M Ha paccTossHuu 20 — 25 cM, HaIlpaBJisist HOTOK
BO3JlyXa K HOCY OT OTKPBITOM YIAaKOBKH IIJIABHBIMU JABUKEHUSMU KUCTH PYKH.

Bxyc JIB ucnonb3yercs Ui WASHTH(PUKAUU:. BKyc ompeaenstoT OpraHoJICNITUYECKU
TOJIBKO B TOM ciy4ae, eciu 3To ykazaHo B HJI. Bkyc cunbHozelicTBytonmx u snoButhix JIC He
onpezensercs. [Ipu n3ydeHnu Bkyca poT TIIATEIBHO MPOIMOIACKUBAIOT BOJOM OUUIIIEHHOH, 3aTeM
MOMEMIAI0T Ha KOHYMK sI3bIKa HECKOJBKO KPHCTAJUIOB aHAIM3HPYEMOro o0BeKTa, (pUKCHpYIOT
MOSIBJICHHE BKYCOBBIX OIIYIICHHI, HE MPOTJIAaThIBask COJAEPKUMOE. 3aTeM CHOBA MPOIOIACKUBAIOT
POT BOJOM OYUIICHHOM.

Pacmesopumocms - 310 ciocobHOCTH 1T BemiecTBa (ra3000pa3HOro, KUIKOr0, TBEPAOro)
pacTBOPATHCS B ONPEACICHHOM O0BEeMe pPacTBOPUTENS. DTO HE (QH3MUEcKas KOHCTAaHTa, a
cBoiicTBO JIB. PacTBOpUMOCTH NpU MOCTOSIHHOM TeMIIEpaType SBIISETCS OJJHON U3 XapaKTEPUCTHK,
C TIOMOIIIBIO KOTOPO# MOATBEPKAAIOT JoOpokauecTBeHHOCTh JIB. PacTBopuBmMMes JIB cunTaior
B TOM CJIy4ae, €clid B pacTBOpE MpHU MPOCMATPUBAHUH B MPOXOJAIIEM CBETE HE HaOiromaercs
yactull BemiecTBa. CHuxeHue pactBopumoctH JIB yka3piBaeT Ha NPUCYTCTBHUE MEHEE WU
HEpacTBOpPUMBIX TmpuMeceli. B ®dapmakomnesx mnpuHATO 0003Ha4YaTh pacTBOpuMOcTh JIB
YCJIIOBHBIMM TE€PMUHAMH C YKa3aHHEM COOTHOIIIEHUS MHTEpBaJia 00bEMOB PAaCTBOPUTENS (MII) K
o/THOM BecoBoi yactu JIB «ouens jerko pactsopum» (10 1 M), «iterko pactBopum» (ot 1 1o 10),
«pactBopum» (ot 10 mo 30), «ymepenHo pactBopum» (ot 30 1o 100), «mano pactBopum» (ot 100
1o 1000), «ouenp mano pactBopum»(oT 1000 1o 10000), «mpakTHyeckn HE pacTBopuM (Oosee
10000).

Jlna ompezeneHus: paCTBOPUMOCTH HaBECKY Iperapara, OTBEIIEHHYIO ¢ TOYHOCTBIO IO
0,01 T pacTtuparoT B MEJIKUH MOPOIIOK, TPUOABIISIIOT OTMEPEHHOE KOJIUYECTBO PACTBOPUTENS U
BCTPSIXMBAIOT, TIOCJTENIOBATENbHO J100aBIsAs MOPIUSMHU pACTBOPUTENb JO TeX TMOp, MoKa
HEBOOPY)KEHHBIM TIJa30M He OyIyT OOHapy»XHBaThbCs YacTHIBI BemiecTBa. K medrenno
PacTBOPUMBIM OTHOCSITCS JIEKAPCTBEHHBIE MpEnaparhbl, MIPOIECC PACTBOPEHUSI KOTOPBIX UIUTCS
6onee 10 mun. IIpu 5TOM momyckaeTcs HarpeBanue pactsopa 10 30°C, pesynabTaT HaGMIOAIOT
nocie oxnaxaenus pactsopa 10 20°C 1 SHEPrUYHOro BCTPAXUBAHUS B TeUEHHE 2-3 MUH.

®usnueckue KOHCTAaHTHI (TeMIEpaTyphl IUIABJICHUS WA Pa3JIOKEHUS, TEMIIEpaTyphl
3aTBEpACBaHMs, KWUIICHUS, TUIOTHOCTH, BSI3KOCTH, YJEIBHOTO BpallleHWs, TOKa3aTens
MIPEJIOMJIEHUS U JIp.) TAKXKe SIBISIIOTCS OPUEHTUPOBOUYHBIMU ToKkazaTessiMu JIC, ucnoap3yeMbiMu
JUTSL OIIPEICIICHUS TTOITTMHHOCTH M YUCTOTHI Mpernapara.

Temnepamypa nnasneHusi - 3T0 TeMIepaTypa, NpU KOTOPOHU BELIECTBO MEPEXOIAUT U3
TBepaoro cocrossHus B xuakoe. [To HJ] mox TemmepaTypoii riaBiieHHs MOHUMAIOT WHTEpBA
TEeMIIepaTyp MEXIy HayajloM TIUIaBJIeHUs (TIOSIBJICHHE TEPBOM Kallld >KUJIKOCTH) W KOHIIOM
TUTaBJIeHUs (TTOJHBIM MIEPEXO0I0OM BEIIECTBA B KHUAKOE COCTOsIHUE). VIHTepBal MeX Ay HayalioM U
KOHIIOM TIUIaBIeHHs He goikeH npesbimate 2°C. TemmepaTypa IUIaBIEHHS - TIOCTOSHHAS
XapaKTepUCTHKa Ui MHAuBHIyansHOro JIB. B mpucyTrcTBuM naxke HEOOMBIIOrO KOJIUYECTBA
npuMecei OHa U3MEHSETCSI, YTO UCTIOIB3YETCs JIsl TOATBEPKACHUS CTENEHU YUCTOTHI JIB.
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g JIB, HeyCcTOMYMBBIX IIpU HAarpeBaHUM, corjacHo TpedoBanusM HJI ycranaBmuBarot
TEMIIEPATYPY PA3JIOKEHUA, T.€. TEMIIEPATypy, NPU KOTOPOH MNPOMCXOAUT PE3KOE HM3MEHEHUE
BelIeCcTBa (BCIIEHUBAHUE).

B I'® npuBeneHsl Tpu MeTO1a ONIPEAEIEHUS TEMIIEpaTyphl II1aBiaeHus. [Ipumenenue Toro
WIM UHOTO METO/Ia 3aBUCUT OT (PU3UYECKHX CBOMCTB BEIIECTB: MeTOA 1 W la mpUMEHSIOT ajs
JIETKO PAaCTHPAEMbIX B MOPOLIOK TBEPJBIX JEKAPCTBEHHBIX BELIECTB, YCTOMUUBBIX (MeTon 1) u
HEYCTONYMBBIX (M€TOA la) mpu HarpeBaHUU; METOABI 2 U 3 MCHOJB3YIOT JUIsl JIEKAPCTBEHHBIX
BEIIIECTB, HE PACTHPAIOIIUXCS B TOPOLIOK (KUPBI, BOCK, Mapa(uH, Ba3eIUH, CMOJIbI).

Temnepamypa 3ameepoesanus- HauboJiee BbICOKasi TEMIIepaTypa, Ipu KOTOPOH B TEUEHUE
KOPOTKOT'O BPEMEHHU IIPOUCXOAUT nepexon JIB u3 xuakoro B TBEpAOE COCTOSIHUE.

Temnepamypy Kunenus: yCTaHaBIUBAIOT 1Jis kukux JIB. Dto Temneparypa, npu KoTopoit
KUAKOCTB NpeBpaiaercs B nap. g npakrnyeckux nenei no I'd uenons3yroT TeMnepaTypHbie
Ipesenbl IEPErOHKN — MHTEPBAJl MEXAYy HadaJbHOM M KOHEYHOM TEeMIIEpaTypoi KHUIIEHHs NpU
HOpMaJIbHOM aTMocdepHoM gnaBieHud 760 MM pr.ct. HadanpHOW cuuTarOT TeMmeparypy
KMIICHUS, IIPU KOTOPOH B IIPUEMHHUK IEPETOHAIOTCS NIEPBBIE 5 Kallelb KUIKOCTH, & KOHEUHOU —
95% >KUIKOCTH.

IInomnocmplo Ha3bIBAIOT Maccy eIMHHIGI oObeMa BemecTBa (Maccy lem®) mpu
crangaptHor temmeparype (o0brano 20°C). OnpeneneHue IIOTHOCTH MPOBOASAT C MOMOIIBIO
IIMKHOMETpa B TEX CiIydasX, KOIJa CJIeIyeT YCTAaHOBUTh ATy KOHCTAHTY ¢ TOYHOCTHIO a0 0,001
WK apeoMeTpa (B ciydae olpesieieHus INOTHOCTU ¢ TOYHOCThIO 10 0,01).

Baskocms  (BHyTpeHHeE TpEHHE) - CBOHCTBO TEKYYUX JKMJKOCTEH OKa3bIBaTh
CONPOTHBIICHUE NEPEMEUICHUIO OJHOM HMX 4YaCTU OTHOCHUTENIBHO JIPYrOW IPH OINpPEAEICHHOU
temneparype. i noarBepxkaeHus kadectBa xkuakux JIC, nMeromux Bs3KyIH0 KOHCHCTEHIUIO
(cupom), OOBIYHO ONPEAEIAIOT OTHOCUTEIbHYIO BI3KOCTb, IPUHUMAs BA3KOCTh BOJIBI 3 €AMHUILY.

XHMHYeCKHe CBOHCTBA, MCIHOJb3yeMble JJSl YCTAHOBJIEHHMS MOMJIMHHOCTH
JICKAPCTBEHHBIX CPeICTB

s ycTaHoOBiI€HUsT NOJIMHHOCTH JIC  MCHONB3YIOTCS  KHCIOTHO-OCHOBHBIE,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA M MPOAYKTHI THAPOJUTHYECKOTO PACHICIUICHUS.
JIC HeopraHmueckoil MNpUPOABI ONPEAECISIIOT MO KAaTUOHAM M aHMOHaM, a OpPraHMYecKOoro
HNPOMCXOXKAECHUS MO (PYHKINOHAIBHBIM IPYTIIaM.

Hns uneHtudukanuu Hamboliee YacTO BCTPEYAIOMIMXCS KAaTHOHOB W aHUOHOB U
¢yHkunoHansHbIX rpynn B JIC co3nanbl yHH(UIUpPOBaHHbIE METOJIUKU HUX OINpEAeIeHus,
BKJTIOYECHHBIE B O0IIYIO (hapMaKoneiHyto cTarbio «OO0Ime peakiiny Ha OUTMHHOCTHY.

4. UniarocTpaTMBHBIN MaTepuas:
- TaOJINIIBI;
- nmpesenTaius Microsoft Power Point.

5. JIuteparypa
OCHOBHAasI:
HA PYCCKOM fI3bIKeE:

1. ApsicranoBa T.A. dapmaneBTuueckas XuMus, yaeOHuk, ToM | - AnmaTtsl: «9Bepoy, 2015.-
572 c.

2. ApsicranoBa T.A. dapmaneBTuueckas XuMus, yueOHuk, Tom |l:- Anmatsr: «9Bepo», 2015.-
640c.

3. TocymapctBennas dapmaxomnes Pecnyonuku Kazaxcran.-Anmater:«0Kubek xombp»y, 2008.-
Tom 1.- 592c.
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4. TocynapctBenHas (apmaxonest Pecyonuku Kazaxcran.- Anmatsi:«OKubek xomnb», 2009.-
Towm 2.- 804c.

5. TocynapctBennast ¢gapmakorness PecnyOnuku Kaszaxcran.-Anmatsi:«OKubek sxonb», 2014.-
Towm 3.-729c.

6. KoHTponb kauecTBa W CTaHAAPTH3ANMS JIEKAPCTBEHHBIX CPEJICTB: METOIUYECKOE 1mocooue /

nox pexa. Pamenckotii I'. B., Opgabaesoii C. K.-M: | MI'MYVY; - leimkenT: FOKT'®A, 2015. -

285 c.

Oppabaesa C.K. AHanu3 JeKapcTBEHHBIX IpEeNapaToB, MPOU3BOJIHBIX apOMATUYECKUX

coenuHeHU: yaeOHoe mocobue.-IlIsMkenT: «Omem», 2012.-250 c.

8. Pamenckas I'.B. ®apmaneBtuueckas xumus: yueOHuk.-M.: BUHOM. JlaGoparopus 3HaHMiA,
2015.-467 c.

9. PykoBOACTBO K JIJAOOPAaTOPHBIM 3aHATHSIM I10 (hapMaleBTHUECKOW XMMHH 1101 penakiuei ['.B.
Pamenckoii.-M.: ITunor, 2016.-352 c.

10. Xammymmun, @. A. UHdppakpacHas CrIEeKTpOCKOMHUs B hapMaIieBTUYECKOM aHAIIM3e: yueOHoe
mocobue / - M.: I'90TAP-Menua, 2017. - 160 ¢

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

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

~

HA Ka3aXCKOM fI3bIKe:

1. ApsictanoBa T.O. ®apMaleBTUKAIBIK XUMUS: OKYJBIK.T. | -Anmatel: «OBepo», 2015.-592 6.

ApsicranoBa T.O. @apmaneBTUKAIBIK XUMUS: OKYJBIK.T.2-AJMaThl: «OBepoy, 2015.-6026.

3. TypcybOekoBa, b.1. beliopranukanblK IOpUTIK 3aTTapAbl Talaay: OKYy Kypajbl.- AJIMaThI:

«9Bepoy, 2016. - 120 Get. C

4. Kazakcran PecnyOmukaceiHBIH MemilekeTTik dapmakomneschl.-AnmaTel: <« OKiGeK Kby,
2008.-1 T.-5926.

5. Kazakcran PecnyOmukaceiHIH MemitekeTTik dapmakomneschl.-AnmaTel: «OKiOeK OBy,
2009.-2 T.-8046.

6.Kazakcran PecniybnukacsiHbiH MemitekeTTik (hapmMakoresichl.-AnmaThsl: «Ki6ek xoib», 2014.-
3 T.-7096.

7.KpacHoB E.A. ®dapmanusuiblK XMMHS CYpakTap MeEH jKayamnTap TYpPIHIE : OKY Kypalibl
/DapmarieBTHUECKass XUMHUSL B BOMPOCAX M OTBeTax: ydeOHoe mocobue. - M.: [DOTAP-
Memma, 2016. - 704 ¢

8. Opmnabaesa C.K., KapakynmoBa A.IIl. I'MuumppusuH KBIIKBUIBI TYHIABUIAPBIHBIH JOPLITIK
npenapaTTapelHbIH OipbIHFAlIaHFaH camachlH Oakpliay o/icTeMesepiH »acay: FhUIBIMHU-
onmicremenik Hyckay.-lIpiMkeHT: «Onem».- 2013.-92 6.

N

3JIEKTPOHHbIE PECYPChI:

1. Ap3samacue A.Il. ®apmaneBTrueckas Xumus [ DIEKTPOHHBIN pecypc]: yueb. mocodue / A.
I1. Ap3amacues. - D1eKTpoH. TeKcToBbIe 1aH. ( 86,7 MO). - M.: "I'DOTAP-Meaua", 2011. -
640 c. 1. ont. quck (CD-ROM).

2. KoHTponp kadecTBa M CTaHAAPTH3AIUS JICKAPCTBEHHBIX CPEICTB [DJIEKTPOHHBIN pecypc]:
MeToaudeckoe mocobue / mon pen. Pamenckoii I'. B., Opnabaesoit C.K.-M: | MI'MY;
[eMkenT: FOKI'®A.-DnexkTpoH. TekcToBbie aaH. (4.91M6). 2015. — 285 c.

3. Oppab6aea, C. K. Ananu3 lekapCTBEHHBIX IpEMapaToB, MPOU3BOAHBIX APOMATHUYECKHX
coequuenuii IIpiMKeHT: «Oiem», 2012. - 300 c.
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4. Oppa6aesa C.K., Kapakynosa A.Ill. ®apmanieBTUKaIBIK XUMUSL. APOMaTThl  KOCBUIBICTAp.
[DnekTponasl pecypc]: Okynsik. / C. K. Opnabaepa; A.ILl. KapakynoBa; KP neHcaymibik
cakray mMuHHcTpiiri. OKM®A. - Dnextponasl MaTiHAl ManiMmeT (12.5M0). - IlbiMKeHT:
OKM®A,- lIsmvkenT, 2016.-296 6.

5. ®apmarneBTrueckast Xxumus [ DneKTpoHHbIN pecypc]: yuebnuk / noxa pea. T. B. [IneTHeBoi. -
DnekTpoH. TekcToBbie naH. ( 50,6M0). - 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.

duekTpoHHble pecypebl BULL

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

PecniyOiinkaHckas Me:KBY30BCKast aieKTpoHHast oudauorexa (PMOB) — http://rmebrk.kz/

[udposas budaunoreka «Aknurpressy - https://www.aknurpress.kz/

OnekrponHas Oubianoreka «dmurpad» - http://www.elib.kz/

Onurpad - Hopraiz MyJIbTUMEIUINHBIX yueOHUKOB https://mbook.kz/ru/index/

3B6C IPR SMART https://www.iprbookshop.ru/auth

uH(pOopMaIIMOHHO-TIpaBOBas cucTeMa «3aHy - https://zan.kz/ru

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

JOMOJITHUTECJIbHAA:

1. ApsicranoBa T.A., ApsictaHoB JK.M. MHHOBalMOHHBIE TEXHOJIOTMH B (apMaleBTUYECKOM
o0Opa3oBaHUM: O0yueHUE M KOHTPOIb. YueOHO-MeTonudeckoe mocodue. — bmmkenT, 2012.-
175c.

2. Kpacnos E.A. ®@apmarneBTHueckasi XMMHUsl B BOIIpOcax M OTBeTax: ydeOHoe mocobue. - M.:
"JIutreppa", 2016. - 352 c.

3. Opnabaesa C.K., Hamupoa C.H. YHudummpoBaHHble METOAMKH XpoMaTorpaduycekoro
aHaJIn3a JICKaPCTBCHHBIX q)OpM MCTPOHHJA30J1a: HAYYHO-MCTOAUYCCKHUE PCKOMCECHOAIINU.-
IIepMkeHT: «Onem», 2015. — 84 c.

4. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York: Oxford
University Press, 2014. - 96 p. +ai1. 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 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. KonrpoJnHbie Bonpockl (oopaTHas cBsizb Feedback)

1. Kakue mMeTo/ bl UCCIE10BaHUS JIEKAPCTBEHHBIX CPEACTB UCTIONB3YIOTCS B (papMalieBTHYeCKOM
aHanuse?

2. Tlo xakuM (U3NYECKUM CBOMCTBAM yCTAaHABIMBAIOT MOATUHHOCTH JIC?

3. Kak ycTaHOBUTH OJTMHHOCTH JICKAPCTBEHHBIX CPEACTB HA OCHOBE XUMHUYECKHX CBOMCTB JIC?



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.cochranelibrary.com/
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1. Tema: O6mue dapmakoneitnpie metoanl uccienoBanus JIC mo mokazarensm kadecta: pH
Cpeabl, KUCIIOTHOCTHU WJIKM HMICJIOYHOCTH, MPO3PAYHOCTH U IBCTHOCTH, ITPUMCCH OPraHUYCCKUX U
BOCCTAaHABIIMBAIOIIMX BEIIECTB, 30J1a, OCTATOYHBIC PACTBOPHUTENH, JIETydyde BEIIECTBA,
MUKpPOOHOJIOTUYECKask YUCTOTA, [TOTEPSI B MACCE MPHU BBICYIIMBAHUU

2. Hean: dopmupoBaHue y oOydaromIMXcs 3HAHUM 00 oO0mmX (hapMakomeHHbIX MeToaax
MCCIIEJOBAaHMS JIEKAPCTBEHHBIX CPEICTB UIS MPOBEICHHS (apMaleBTHYECKOTO aHAJIM3a Ha BCEX
sTanax pa3pabOTKH, MOMYYCHHs, XPAaHCHHS M MPHUMEHEHHUs B COOTBETCTBUH C TPEOOBaHHAMU
HOPMaTHBHOW  JOKYMEHTAallMH, TOCYJapCTBEHHBIMH MPUHIMIAMH W  MOJOXXEHUSIMH,
perIaMeHTHPYIOIMMH Ka4yeCTBO JIEKAPCTBEHHBIX CPEICTB.

3. Te3ucel JeKIUH
Ilnan:

- BBEJICHHE;

-KJaccuuKaIus METO0B UCCIICIOBAHMUS JICKAPCTBEHHBIX CPEJICTB;

- pH cpenpl, KUCIOTHOCTH WIIH LIEJIOYHOCTH;

- MPO3PAaYHOCTH U IBETHOCTH, TPUMECH OPTraHUIECKUX M BOCCTAHABIMBAIOIINX BEIIECTB,
30114;

- OCTaTOYHBIC PACTBOPUTEIIH, JICTYIHE BEIIECTBA, MUKPOOHOJIOTHYECKAsI YUCTOTA, IIOTEPS B
Macce HpI/I BBICYIHI/IBaHI/II/I.

HcnbiTanust Ha YMCTOTY MO (PU3NUYECKHMM M XUMHYECKHUM CBOHCTBaM

HcnblTanusg Ha 4YHCTOTY NO (PU3MYECKUM M XUMHYECKHM CBOMCTBAM NPOBOJAT IO
onpeneneHuto: pH cpenpl, KUCIOTHOCTH MU HIEIOYHOCTH, IIPO3PAYHOCTH U CTEIIEHU MYTHOCTH,
OKPACKH KHUIKOCTEH, TPUMECH BOCCTAHABIIMBAIOIIUX BEIIECTB, IPUMECH OPTaHUYECKHUX BEILECTB.

PH cpedvr sBsieTCs XapaKTEPUCTUKON XMMHUYECKUX CBOMCTB BELIECTBA M J1a€T BaXKHYIO
MH(QOPMALIMIO O CTENEHH YMCTOTHI JEKapCTBEHHOTO BeLIecTBA (COJEpKaHUM B HEM NpuMecel
KHCJIOTHOTO ¥ OCHOBHOT'O XapakTepa).

Jlns psna JeKapcTBEHHBIX CPEJICTB M 0043aTeNbHO JUIsl BCEX MHBEKIMOHHBIX PacCTBOPOB
nmpeaycMarpuBaercst onpenaeneHue BennuuHel pH. HecoorBerctBue mpemnapara 10 AaHHOMY
MIOKA3aTeJro ABJISIETCS CIIECTBUEM HAIWYMS pUMecei 6osiee KMCI0ro I OCHOBHOTO XapakTepa,
YeM CaMO MCCIIelyeMOE BELIECTBO.

pH ucciengyemoro npenapara MOKeT U3MEHUTHCSA: IIPU XPaHEHUH JIEKAPCTBEHHBIX CPECTB
- BCIICJICTBHE THJPOJIM3a PACTBOPOB, IIOJ BIUSHUEM IIECIOYHOCTH CTEKJIA, IPU B3aMMOCBS3H C
YTIEKUCIIBIM Fa30M BO3[yXa, a TAaK )K€ MEHSETCS 3a CUET CJIEI0B IPUMECEH KUCIIOT U LIEJI0YEH,
HCIIOJIb30BAHHBIX IIPU MIOJIYYEHUH JICKAPCTBEHHBIX BEILIECTB.

pH cpenbl MOXHO yCTaHOBUTH € MOMOILBIO MHMKATOPHOM OymMaru Win yHUBEPCAIBLHOIO
uHaukatopa.  bomee  OOBEKTHBHBIE — pe3ynbTaThl  JAIOT  KOJOPHUMETPHYECKHH U
NOTEHIIMOMETPUYECKUI METOBI.

Kucnomunocms unu wenounocms — 310 He cBouicTBo JIB, a TmokaszaTenb YHCTOTHI,
YKa3bIBAIOLUI HAa IPUMECH KMCIIOTHI WJIH ILEJI0YH, KOTOPbIE MOTYT IPUCYTCTBOBATh B IIpenapare
B pe3yJIbTaTe€ XUMUYECKHUX MPOLIECCOB (IMIPOJIN3a), IPOTEKAIOLIUX IIPU HEIPABUILHOM XpaHEHUU
Y HEKaQ4eCTBEHHOM 04uCTKe npu npoussoacTse JIB. Ecinu cpena JIB HelTpanbHa, 3TOT mapamerp
ONPENEIAI0T MO0 W3MEHEHHMIO OKpPaCKM HMHAMKATOpPA, €CIM Cpefa KHCHas WIH IIEJI0YHasl, TO
TUTPUMETPUUECKUM MeToJloM. Hampumep, Kaiublysl INTIOKOHAT — COJib, 0Opa3oBaHHas ciaaObIM
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OCHOBaHHEM U CJIA00W KHUCIOTOW MMEET HEUTPAIbHYIO CPeIy, KUCIOTHOCTh WM IIEJIOYHOCTH
pacTBOpa ONpEEISIOT 110 U3MEHEHUIO OKpPacku MHAMKaTopa. HoBokanHa ruipoXyIopua — coJb,
oOpa3oBaHHasi c/1abbIM OCHOBAaHUEM (HOBOKAaMHOM) M CUJIBHOM KHCIOTOH (XJIOPOBOAOPOIHOMN)
uMmeeT cnabo-kuciyro cpeny. KucioTHocTs onpenenstor THATPUMETPHYECKUM METOJIOM.

IIpospaunocms u cmenenv mymnocmu pactopa JIB onpenensior ¢ 1eiabio 00HapyKeHUs
npuMeceil HEepacTBOPHUMBIX B DPACTBOPUTENSAX, B KOTOPBIX PACTBOPSIOTCS JCHCTBYIOIINE
BeniecTBa. JKUIKOCTh CYMTAIOT MPO3PAYHOM, €CITU MPH €€ PACCMOTPEHUH HEBOOPYKEHBIM TI1a30M
He HaOII0AaeTcss MpPHUCYTCTBUE HEPACTBOPEHHBIX YACTHI, KPOME €JAMHUYHBIX BOJIOKOH.
CpaBHEHHE TIPOBOMST C PACTBOPHUTENIEM, B3SATHIM JIJISI IPUTOTOBJICHUS] PACTBOPOB MCCIIETyEMbIX
BELIECTB.

HcnpiTaHue npoBOJsT MPU OCBELICHUH 3JIEKTPUUECKON JIAaMITOM MaTOBOI'O CTEKJIa MOITHOCTHIO 40
Bt Ha yepHOM (pOHE MpH BEpTUKAIHLHOM T0JIOkKEHUH TPoOupok (cMoTpsaT CBOKY).

HcnpiTanus Ha CTENEHb MYTHOCTH MPOBOJIAT B CPAaBHEHHUHM C 3TAJIOHOM MYTHOCTH,
MPUTOTOBJICHHBIM M3 B3BECH THpa3uHa cyibpata u ypoTponuHa. CpaBHEHHE MNPOBOIAT B
npoOupKax M3 CTEKJa OJMHAKOBOTO OTTEHKA, OJHOTO M TOTO K€ JHaMEeTpa U PaBHOTO o0beMa
STAJIOHHOTO PAcTBOpPa U HUCIBITYEMOM >KUIAKOCTH. VchbITaHMe HAa MPO3PAYHOCTh U CTENEHb
MYTHOCTH TIPOBOJSAT TPU OCBEIICHUH IJIEKTPHUUECKON JTaMIloi Ha YyepHOM (hOHE B MPOXOAIIEM
CBeTe.

HcnpiTanus Ha onpepereHHE LBETHOCTH PACTBOPOB TMPOBOAAT Ui OOHApYKEHUS
npuMecel, UMEIoIMUX oKpacky. Hampumep, Oe3LBETHBIN pacTBOp KUCIOTHI aCKOPOMHOBOH MpHU
XpaHEHHUHU Ha CBETY JKEJITEET BCIEACTBUE OKUCIICHUS €HIMOIBHOM IpymIibl, 0e31BETHBIN pacTBOP
pE30plIMHA Ha CBETY PO30BEET 3a CUET OKUCICHUS (DEHONBHBIX THAPOKCUIIOB, T-aMHUHOCATHUIIUIIAT,
COJIep KAl B CTPYKTYpe (PEHOIbHBINA THAPOKCHI U TIEPBUYHYIO apOMaTHYECKYI0 aMHHOTPYIIITY,
MOJ1 ACMCTBHEM CBETA MOKET OKHCIUTHCS, 00pa3ys OKpalleHHbIe TOKCUYHBIE COSIMHEHHUS.

BecuBeTHBIMM CUMTAIOTCS JKMJKOCTH, HE OTIMYAIONIMECS IO IBETY OT BOJABI WU
pacTBOpPUTENs, B3STOrO [UIsl PAacTBOPEHHUS HCIBITYEMOro BellecTBa. VcmbITaHus MPOBOJIAT,
CpaBHUBAs KUJIKOCTH MPHU JHEBHOM OTPAKEHHOM CBETE Ha MaTOBO-0esloM (oHE, MPOCMAaTpHUBAs
CBEpXy BHHU3 Uepe3 BeCh CIION KUIKOCTH.

Omnpenenenue CTENEHN OKPACKH MPOBOIAT B CPABHEHUH C STAIOHAMU [IBETHOCTH, KOTOPHIE
TOTOBSIT IMyTeM CMEIIMBAHHUS B PA3IUYHBIX COOTHOIICHMSIX YETBIPEX OCHOBHBIX PacTBOPOB,
MOJy4aeMbIX M3 MCXOIHBIX PacTBOPOB KOOajIbTa XJIOpUIA, Kalus OMXpomara, Meau cyibdara,
)enesa ximopuaa (111).

Ipumecy opeanuueckux eewjecme B JIB 0OHapyXMBAarOT JCHCTBHEM KHUCJIOTHI CEPHOM
KOHIIEHTpUpOoBaHHOM. [Ipu 3TOM 00pa3yroTcsi OKpalleHHbIe TPOAYKThI, HHTEHCUBHOCTh OKPACKU
KOTOPBIX HE JTOJDKHA MPEBBIIIATh COOTBETCTBYIOIIUI 3TAIOH IBETHOCTH.

Ilpumecv 6occmanasnusarowux eeujecmsé B JIB ycTaHaBIMBaHOT 1Mo 00€CIBEYMBAHUIO
pacTBOPOB KaJus IepMaHTraHara (OnpeeIeHHOTo 00beMa U KOHLIEHTPAIUN ).

Onpedenenue 301vl. OOIIYIO 3011y YCTaHaBIMBAIOT TpOKajlMBaHWeM HaBecku JIB B
dapdopoBoM (IIIATHHOBOM) TUTJIE TPH cllaboM KpacHOM kaeHuu (0koi10 500°C) 10 mocTosTHHON
Mmacchl. [Tocne okoHYaHUS MPOKATUBaHUS TUTENIb OXJIAXKIAI0T B SKCUKATOPE U B3BemMBaroT. [Ipu
nocieayromeM nobasneHuu K octatky 15 mu 10% pacTBopa KUCIOTHI XJIOPOBOJOPOJHON U
HarpeBaHuu B TeueHue 10 MUH Ha Kumsuiedl BoAsHOW OaHe OTGUIBTPOBAHHBIA OCaJOK BHOBH
CKHMTaloT, MPOKAIMBAIOT, OXJAXJIAIOT M B3BELIMBAIOT, OMNpPEIENss COACpKAHUE 30Jbl,
HEPACTBOPUMOM B KUCJIOTE XJIOPOBOIOPOIHOM.

CynbdatHyto 3011y OINpEACNSIOT TIOCJAE HarpeBaHUsT W MPOKAJIMBAHUA HABECKHU
JIEKapCTBEHHOT'O BEI[ECTBA, CMOYCHHON 1MII KUCIIOTHI CEpHON KOHIIEHTpUpOBaHHOUN. Harpesator
OCTOPOKHO Ha CETKE WM TMecuyaHoW OaHe 10 YHaJeHHs IapoB KHCIOTHI CEPHOH, 3aTeM

10
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MPOKAJIIUBAIOT 10 MOCTOSIHHOM MacChl, KOTOPYI) YCTaHABIIMBAKOT, OXJIAXKAAsd B 3KCHUKATOpPE W
B3BemMBast TUreiab. Bo MmHorux ®C npeaycMOTpeHo Mocleayrolee onpeesieHne B CyabpaTHON
30JI€ PUMECEN TAKEIIBIX METAJIIIOB

Omnpenesenne J1eTy4nx BelleCTB M BOJbI

Jleryuue BemiecTBa - pe3yJbTaT IUIOXOM OYMCTKM OT PACTBOPUTENICH WM MPOMEKYTOUHBIX
MIPOAYKTOB IOJYyYEHUs, Pa3yiokeHHs. Boga B JIEKapCTBEHHOM BEILECTBE MOXKET COAEPKATHCS
B THAPATHOM M KPUCTAJUIOTHAPATHOW, aOcopOuuMoHHON Bumax. st ompeaeneHus JeTydux
BEILECTB U BOAbl HMCIOJb3YIOT METO/bl BHICYIIMBAHUSA , JUCTUUISIUN U TUTPOBAHUS PEAKTUBOM
®dummepa. Beibop MeToa onpenensieTcss CBONCTBaMHU JIEKApCTBEHHOTO mpernapata . OnpeneneHue
npoBoAat corsacuo I'd PK c. 176.

4, WamocTpaTUBHBIN MaTepuas:
- TaOJINLIBL,
- mpe3enTarus Microsoft Power Point.

5. JlutepaTtypa
OCHOBHAasl:
HA PYCCKOM fI3bIKe:

1. ApsicranoBa T.A. ®apmaneBTuueckas XuMusi, yaeOHuk, ToM |: - Anmatsl: «9Bepoy, 2015.-
572 c.

2. ApsicranoBa T.A. ®apmaneBruueckas Xumus, yaeOHuk, Tom |l:- Anmater: «9Bepo», 2015.-
640c.

3. TocynapctBennas ¢apmakones Pecnyomuku Kaszaxcran.-Anmatsr:«Kubek xoms», 2008.-
Towm 1.- 592c.

4. TocynapctBenHas (apmaxonest Peciyonuku Kazaxcran.- Anmatsl:«OKubek xonb», 2009.-
Towm 2.- 804c.

5. TocymapcrBennast ¢apmakomnes Pecryonuku Kazaxcran.-Anmatsr:«Kubek xoms», 2014.-
Towm 3.-729c.

6. KoHTponb kauecTBa W CTaHAAPTH3ALMS JIEKAPCTBEHHBIX CPEJICTB: METOJUYECKOE rmocooue /

nox pen. Pamenckoii I'. B., Opna6aesoii C. K.-M: | MI'MYV; - [lIeimkenT: FOKI'®A, 2015. -

285 c.

Opnabaea C.K. Ananu3 JekapCcTBEHHBIX MpENaparoB, MPOU3BOJHBIX apOMAaTHYECKUX

coenuHeHMI: yueOHoe mocobue.-IlIsiMkenT: «Omem», 2012.-250 c.

8. Pamenckas I'.B. ®apmanieBrnueckas xumust: yueouuk.-M.: BUHOM. JlabopaTopus 3HaHUH,
2015.-467 c.

9. PykoBOACTBO K 1a00paTOPHBIM 3aHATHUSAM M0 (hapMalleBTHUECKON XUMHH o] penakiueii [.B.
Pamenckoii.-M.: ITunort, 2016.-352 c.

10. Xammymnmun, @. A. UHppakpacHas CrIEKTPOCKONHUS B hapMaIieBTUYECKOM aHalIM3e: yueOHOe
rocobue / - M.: ITDOTAP-Menna, 2017. - 160 ¢

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

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

HA Ka3aXCKOM SI3bIKe:

1. ApsicranoBa T.O. ®apmaneBTUKAIBIK XUMUS: OKYJBIK.T. | -Anmatel: «OBepoy, 2015.-592 6.

ApsictanoBa T.O. dapmalrieBTUKAIBIK XUMUS: OKYJIBIK.T.2-AnMaThl: «OBepo», 2015.-6020.

3. TypcybOekoBa, b.W. Beliopranukaliblk JOpUTIK 3aTTapAbl TalAay: OKY Kypaibl.- AJIMaThI:

~

no
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«39Bepor, 2016. - 120 6et. C

4. Kazakcran PecnyOiukaceinblH MemiiekeTTik ¢apmakoneschbl.-AnMatel: «KiGek Koib,
2008.-1 T.-5926.

5. Kazakcran PecnyOiukaceinblH MemiiekeTTik ¢apmakoneschbl.-AnMatel: «KiGek Koib,
2009.-2 T.-8046.

6.Kazakcran PecniyOnukaceinbiH MemiekeTTik hapmakonesichl.-Aamartsl: «OKiGek sxomnbi», 2014.-
3 T.-7096.

7KpacnoB E.A. ®apmanusiblk XUMUS CYpakTap MEH jKayanTap TYPIHIAE @ OKYy Kypaibl
/DapMmanieBTHUECKasi XMMHUS B BOMPOCax M OTBeTax: yueOHoe mocobue. - M.: [DOTAP-
Menma, 2016. - 704 ¢

8. OpmabaeBa C.K., KapakymoBa A.ILl. 'MumuppusuH KBIIKBUTEI TYHIABUIAPBIHBIH JOPITIK
npenapaTTapblHblH OlpbIHFaillaHFaH camachlH Oakpliay oAiCTEMENIEpiH »acay: FbUIBIMHU-
onicremenik Hyckay.-lIpiMkeHT: «Oaem».- 2013.-92 6.

3JIEKTPOHHBIE PECYPChI:

1. Apsamacue A.Il. ®apmaneBTuueckas Xumus [ DIEKTPOHHBIN pecypc]: yueb. mocodue / A.
I1. Ap3amacues. - D1eKTpoH. TeKcTOBbIE 1aH. ( 86,7 MO). - M.: "I'DOTAP-Meaua", 2011. -
640 c. sm1. ont. guck (CD-ROM).

2. KoHTponps xadecTBa M CTaHAAPTH3AIUS JICKAPCTBEHHBIX CPEICTB [DIIEKTPOHHEIN pecypc:
Meroandeckoe rmocodme / mox pen. Pamenckoit I'. B., Opmabaesoii C.K.-M: | MI'MYV;
emvkenT: FOKT'®A.-DnektpoH. TekcToBbie aaH. (4.91M6). 2015. — 285 c.

3. Oppab6aea, C. K. Ananu3 JekapCTBEHHBIX MpENapaToB, MPOU3BOAHBIX ApPOMATHUYECKHX
coequuenuii IIpiMKeHT: «Oiem», 2012. - 300 c.

4. Oppa6aeBa C.K., KapakymnoBa A.Ill. ®apManieBTUKAIBIK XUMHUsA. ApOMAaTThl  KOCBUIBICTAp.
[Dmexrponner pecypc]: Oxymbik. / C. K. Opmabaesa; A.Ill. Kapakynosa, KP nencaynsix
cakray MHHHCTPJIri. OKM®A. - Dnexrponapl MotiHai mamimeT (12.5M06). - IlIpIMKeHT:
OKM®A,- llIsivkenT, 2016.-296 6.

5. ®apmarneBTHueckas XuMus [ DNeKTPOHHBIN pecypc]: yueOnuk / moxa pen. T. B. IlnetneBoi. -
DnexTpoH. TekcToBble aaH. ( 50,6M0). - M : I'D0TAP-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.

JuiekTpoHHbIe pecypcbl BUL]

OnexrponHas oubamoreka KOKMA - https://e-lib.skma.edu.kz/genres

PecrryOnmkaHckast MexXBY30BCKast dJIeKTpoHHas oudmmoreka (PMOB) — http://rmebrk.kz/

[udposas 6udanorexa «Aknurpress» - https://www.aknurpress.kz/

OnekTpoHHas oubroTeka «murpad» - http://www.elib.kz/

Onurpad - mopTan MyJIbTUMEIMHHBIX yaeOHUKOB https://mbook.kz/ru/index/

3BC IPR SMART https://www.iprbookshop.ru/auth

UH(POPMAIMOHHO-TIPaBOBas cucTteMa «3any - https://zan.kz/ru

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

JAOMOJIHUTEIbHAS:

1. ApsicranoBa T.A., ApsictanoB JK.M. VHHOBaIlMOHHBIC TEXHOJIOTHH B (DapMareBTHIECKOM

o0Opa3oBaHUM: O0yUeHUE M KOHTPOIb. YueOHO-MeTonudeckoe mocodue. — IbmmkenT, 2012.-
175c.
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2. Kpacnos E.A. ®@apmarneBTHUecKasi XUMHUsI B BOTIPOCax M OTBeTax: ydeOHoe mocodme. - M.:
"JIurreppa", 2016. - 352 c.

3. Opmabaesa C.K., HamupoBa C.H. YHupUIUpOBaHHBIE METOIUKH XpOMaTOrpaduucexoro
aHaJIM3a JICKAPCTBCHHBIX (I)OpM MCTPOHHUJA30J1a: HAYYHO-MCTOAUYCCKHUC PCKOMCHIAAIINUU.-
IeiMkeHT: «Onem», 2015. — 84 c.

4. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York: Oxford
University Press, 2014. - 96 p. +ai1. 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 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. KonTpoJibHbIe BONIPOCHI
1. pH cpenpl, KUCTOTHOCTH WJIH IIETOYHOCTH;
2. [Ipo3pa4HOCTH U IIBETHOCTH, IPUMECH OPTaHUYECKUX U BOCCTAHABIIUBAIOIINX BEIIECTB,
30I1a;
3. OctaTo4HbIe paCTBOPUTEIIH, JIETYUHE BEIIECTBA, MUKPOOHOIOTHYECKas YHUCTOTA, TIOTEPs B
MacCCC IMPpU BBICYIIMBAHWUH.

JIEKIIHS Ne3

1. Tema: dapmaxornieiiHple UCTIBITAHUS HAa HanOoJIee YacTo BCTPEUAroIInecs IPUMECH (XJIOpUIbI,
cynbdatsl U T.11.). PoicTBEHHBIE TpHMeECH.

2. Heab: dopmupoBanue y oOydaromuxcs 3HaHUH 00 oO0mux ¢apMaKkomeWHbIX METOAax
WCCJICIOBAHMSI JICKAPCTBCHHBIX CPEJICTB JIJIS TIPOBEICHUS (hapMarleBTHUECKOTO aHalln3a Ha BCEX
dTamax pa3paboTKH, MONyuYeHUs, XpaHEHUs U MPUMEHEHHs B COOTBETCTBUU C TPeOOBaHUSIMU
HOPMAaTUBHOW  JOKYMEHTAIlMH, TOCYJApCTBEHHBIMH  TPHUHIUIIAMH H  TOJIOKCHUSIMH,
perIaMeHTHPYIOMUMHU KauyeCTBO JIEKAPCTBEHHBIX CPEJICTB.

3. Te3uncel JeKIUHU

Ilnan:
- BBEJICHHUE;
- KJ'IaCCI/I(i)I/IKaHI/IH YUCTOTBI J'IeKapCTBeHHI)IX Cpe)ICTB;
- YCTaHOBJIIEHUE YUCTOTHI JIEKAPCTBEHHBIX CPEACTB HA OCHOBE (PU3MUECKUX CBOWCTB;
- YCTaHOBJ'IeHI/Ie YUCTOTBI J'IeKapCTBeHHI)IX Cpe)ICTB Ha OCHOBC XUMHUYCCKUX CBOfICTB
JIC;
- pO)ICTBeHHI)Ie HpI/IMeCI/I.

OmnpenesieHne YUCTOTHI JIEKAPCTBEHHBIX CPEACTB
K xwumunueckoit uymcrore JIC mnpeabsBIsIOTCS BBICOKHME TpeOOBaHUS, MOCKOJBKY
COJepKAaHWE TPHUMECHBIX COECIMHEHUH MOXKET OTPULATEIbHO BIUATH HAa HX (PU3HYECKHE,
XUMHYecKHe, (apMaKoJIIOTHYeCKUe CBONCTBA.
[lo wncTouHMKaMm 3arps3HEHHs HpPUMECH JIeNATCS Ha  OOLIETEXHOJIOIMYECKHeE,
cnenuduyeckue u ciaydaiHble.
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Obwemexnonocuueckue npumecu XapakTepHbl JUIsl BCeX IpemnapaToB. VICTOUHMKOM HX
NIOMAJaHUs SIBJISIETCA  anmaparypa, pEakTUBbl PAacTBOPUTENH, MCIIONB3YEMBIE B IIpoLEcce
npousBoAcTBa. OmpeneneHuto  OOLIETEXHOJOTMYECKUX IpPUMEce  MocBslleHa  o0Ias
yHu(unupoBaHHas (apmaxorneiiHas craThsi «VICIBITaHUS HA YUCTOTY U JIOMYCTUMbBIE MPEEIb
npumeceii» (CI, SO42 , Zn*? | NHs' , As*® |, Fe', P |, Ca'®), rme mnpuseneHsl
BBICOKOUYBCTBUTEJIbHBIE U clielUpUUHbIE peakiuu. [[pubIu3nuTenbHy0 OLIEHKY UX KOJIUYeCcTBa
IPOBOJST BU3YyalbHO B CPaBHEHHH C STAJOHHBIMU PAacTBOPAMU, HOPMHUPYIOIIMMH IPEAEIbHOE
CoJlep’KaHNe IIPUMECH.

Poocmeennvie (cneyughuueckue) npumecu B OTANIHE OT OOIIETEXHOJIOTHUECKUX TPUCYIIN
TOJIbKO JAaHHOMY JIEKAPCTBEHHOMY BEILECTBY M MMEIOT OJHM3KOE XHMHYECKOE CTPOEHHUE C
JEHCTBYIOIIMM BEIIECTBOM. JTO, KaK MPaBUIJIO, UCXOAHbIE MPOIYKThl CUHTE3a, MOIYIPOAYKTHI U
HOPOAYKTHl pasznoxeHus. OnpenencHue POJICTBEHHBIX INPUMECeH XUMHUYECKHMMM peakUsIMU
HEIIOCPEACTBEHHO B MCIBITYEMOM pacTBOpEe KpailiHe 3arpyaHuTenbHo. Iloatomy mnpoBonsT
IpeBapUTEIbHOE OT/ENEeHUE (IKCTparupoBaHHE) HUX OT JCHCTBYIOIIErO BeLIecTBa U Jlajnee
OTIPENIeNISIOT TPAaBUMETPHUECKUM, THUTPUMETPHUECKUM WM (PU3UKO-XUMHUUYECKUM METOJIaMHU.
HauOonee pacnpocTpaHEeHHBIH C€IIOCOO ONpENeNIeHUs] pPOACTBEHHBIX IMpUMeced - 3TO
xpomarorpapudeckuii merox (TCX, BOTXC) ¢ wucnonp3oBaHHEM CTaHAAPTHOTO oOpa3ma
BemectBa cBujerens (COBC). st oOHapyXeHUsS M KOJWYECTBEHHON OIEHKH POJICTBEHHBIX
npumeceid npumensoT BOXX, KX u ux coueranus ¢ JpyrumMu METoAamMu (CIIEKTpaIbHbBIMU U
ap. ).

Cnyyaiinble npumecu TIONAJAIOT W3BHE IIyTEM MEPEKPECTHOTO 3arpsi3HEHUs IpHU
HPOM3BOJICTBE, TPAHCIIOPTUPOBKE M XPaHEHUHU.

[To BiusiHuio Ha papmakonoruueckuit 3¢ ekt JIB npumecu nenarcst Ha He OKa3bIBAIOIINE
BJIMSIHUSA (HEHTpasbHbIE), OKa3bIBAIOIINE BIHUSHUE (TOKCUYHBIE), aHTarOHUCTHI 110 ICHCTBHUIO.

B kadecTBe HEUTpaJbHBIX NpUMEcEed MOTYT OBITh OOLIETEXHOJOTHYECKHE IPUMECH,
3HAQUUTENBHOE COJAEp)KaHHEe KOTOphIX B JIB CHIKAIOT KOJMYECTBEHHOE COJEpXkKaHUE
neicTByromero Bemectsa. [1o3romy HOpMHpYyETCsl IPEENIbHOE COJIEpP)KaHNE dTUX MpUMeEcel B
JIB.

AHTaroHucTHI (Kajauil B IpenapaTax HaTpus, KajabLMil B IpernapaTax MarHus) ¥ TOKCUYHbIE
npuMecH (pacTBOpUMBIE coii Oapust B Oapus cynbhaTe 1l peHTTeHOCKOIMH, OpOMaThl B KaJlus
OpoMu/ie) He T0MyCKaloTCs.

Ilo xapakTtepy HOpPMHUpPOBaHMs MIPUMECH JENATCA Ha HEAONMYCTHUMBIE, OIpeeseMble
0€33TaOHHBIM CIIOCOOOM, U JIOIYCTHMEIE, OTIPEIEIsIeMbIE TAIOHHBIM CIIOCOOOM.

JlomycTumble  MPUMECH  OINpPENENSIOT  BBICOKOUYBCTBUTEIbHBIMH, CIEUU(UIHBIMU
XUMHYECKMMH  peakUuusMU. BBICOKOUYBCTBUTEIBHOCTh XapPaKTEPU3YETCS BO3MOXHOCTBIO
oOHapy’KeHHUsI HAMMEHBIIEro KOJIMYeCcTBAa MIPUMECHOI0 MOHA WM BEILIECTBA, CHEUU(PUIHOCTD —
BO3MO>KHOCTBIO OOHApYKEHHs OJHUX MOHOB WJIM BELIECTB B IPUCYTCTBUU JPYTHX.

[TonmykonanuecTBeHHYI0 (OPHEHTUPOBOUYHYIO) OLIEHKY Mpejesa CoAepX aHUsi MPUMECHBIX
VMOHOB WJIM BEILECTB MPOBOJAT B CPABHEHHUHU C 3TAJIOHOM, COAEPKAILIUM U3BECTHOE KOJIUYECTBO
ompenenseMoro uoHa. Koin4ecTBEHHYI0 OLEHKY NpuUMeced NpOBOAAT XHMHYECKHUMHU
(TUTpOBaHKE) M PUIUKO-XUMUYECKUMHU METOAAMHU (CIIEKTPaJIbHBIE, XpOMaTOrpauyeCcKue).

bezsmanonnviii cnocob onpedenenus npumeceti
HenonycTiumple TpUMECH OIPEENSIOT O€33TaJIOHHBIM CIIOCOOOM IO OTPHUIIATEILHOU
peakIuy Ha ONpEeIeISIeMBIN HOH HITH BEIIECTBO. B 3TOM ciydae mpezesn coaepKaHus MpUMEcH He
NPEBBINIACT YYBCTBUTEIBHOCTH PEAKIHH, IIO3TOMY O MOJHOM OTCYTCTBHU JAHHOTO MPUMECHOTO
WOHA WJIM BEIIECTBA YTBEPXKAAaTh HENb3s. Hampumep, B BOJE OUYHUIICHHON HE JIOJDKHO OBITH
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npuUMeced XJIOpU/I- U KaJbIIUA — MOHOB, KU B HATPHS XJIOPHUIE, MarHUs B KaJbIUs XJIOPHIC.
Yka3zaHHbIE IPUMECHBIE UOHBI PACCMATPUBAIOTCSA KAaK HEJOIYCTUMBIE NPUMECHU, HO OHU MOTYT
MPUCYTCTBOBATh B BOJE B KOJIMUECTBE HIKE UyBCTBUTEILHOCTH PEAKITUU.

Omanounwiii cnocob onpeoenenus npumeceti

[IpuMecn, KOTUYECTBO KOTOPHIX HOPMHUPYETCS B YHCIOBOM BBIpQXCHHUH (B MPOIICHTAX),
SBJISIFOTCSL JOITYCTUMBIMU U OIPEJIETSIOTCS C IOMOIIbIO ATAJIOHHBIX PACTBOPOB.

DTaJOHHBIM pacTBOp — 0Opasel, coJepKallhil ONpEeJeIeHHOE W3BECTHOE KOJINYECTBO
MPUMECHOTO MOHA WJIM NPUMECHOTO BELIECTBA. DTAJIOHHBIE PACTBOPHI I[BETHOCTH, MYTHOCTH,
IIPUMECHBIX HMOHOB U BEIIECTB I'OTOBST M3 COOTBETCTBYIOLIMX BEIIECTB B3ATHEM HABECKU C
touHocThio A0 0,001 r. J{ns qauTenbHOro XpaHEeHUs FOTOBSAT KOHLEHTPUPOBAHHBIE 3TATIOHHBIC
pacTBOpPHI (pacTBOPHI A) U3 KOTOPBIX MyTeM pa30aBlICeHUs TOTOBST STAJOHHBIC PACTBOPHI HYKHOM
KOHIeHTpanuu (paboune pactBopbl b u B). Konuentpauus pabGodero 3TajoHHOro pacTBopa
JOJDKHA MHOTOKpPaTHO —IPEBBINIATh YYyBCTBUTEIBHOCTb PEAKUMM, HCHOIb3YEMOW  AJis
0OHapyXKEHUS TOW WJIM HHON TPUMECH

HcnbITaHus HA IPUMeECHbIE HOHBI

Xnopuower. J1ns oOHapy>KeHUsl MpUMECE XJIOPUIOB UCIOIb3YETCsl PEaKIsl ¢ HUTPATOM
cepebpa B cpenie a30THOW KUCIIOTHI.

ClI"+AgNOs — AgCI | +NOs’

[MosiBneHne 6emoit MyTH WM OMAJIECICHIINH (B 3aBUCHMOCTH OT KOJMYECTBA MPUMECH),
HEPACTBOPUMOM B @30THOM KUCIIOTE, TOBOPUT O HAIMYMH XJIOPHUJIOB.

Cynvghamul. Ilpumecs cynb(}aToB onpepesnstoTcs Mo Peakluu ¢ XJIOpUI0M OapHsi B cpefe
KHUCIIOTHI XJIOPOBOJOPOTHOM

SO4%+Ba >—BaS0s4|,

[Ipyu Hanuuuu npuMecH cynb(aToB B UCIIBITYEMOM PACTBOPE MOSBISETCS MYTh.

Conu ammonus u ammuax. Ilpumech aMMuaka v cojieii aMMOHHMSI OIIPENETSIOT pEaKTHBOM
Heccnepa, Mo3BONSIONIMM ONPENEIUTh CIEIOBbIE KOJIMYECTBA JTOM MPUMECH BCIEJCTBUE
BBICOKOI YyBCTBUTEIBHOCTH peakinu. PeaktuB Heccnepa (pactBop K2Hgls B8 KOH) ¢ ammuakom

U COJLIMHM aMMOHHUA JA€T XKEJITOC OKPAIINBAHUEC UIIN 6ypI-;II71 OCaIoK.
P ]
l“*"HgK + _
TNHy | 15U+ 21,0,

i—Hg

+ 2= —
NH, + 2{Hgl] + 20H —=

Conu kanvyus. Ilpumech conedl Kalblusd ONPENETSIOT € OKCaJlaTOM aMMOHHS IO
MOSIBJIEHUIO MYTH

Ca?*+ C204>—CaC2044
Conu ocenesa. Tlpumech coneit xenesa (1) u (111) ompenensercs mo oOpa3oBaHHIO B
aMMHUAYHOHN cpesie KOMIUIEKCOB KOPHUYHEBATO- KPACHOTO WIIM YKENTOrO I[BETa B 3aBUCHMOCTH OT
KOJIMYECTBA TIPUMECH C KUCIIOTOU CYb(HOCATUIIUIOBOH.

OOH (o]0}
/: Fe3+ f

Fe3t

v

SO:H SOx”
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Conu yunxa. TIpumeck coJieii uHKa onpezenseTcs mo oopasoBanuio Myt ¢ KsFe(CN)s
3Zn*2 + K4Fe(CN)s — K2Zn3 [Fe(CN)s]24

Conu msdxcenvix memannog. Ilpumecs conell TSKENbIX METaNIOB OMPEICNIOT HATPHUS
CyJb(UIOM B YKCYCHOKHCIION Ccpejie Mo MOSBICHHUIO Oyporo OKpalluBaHHUs pacTBOpa.
Pb*+S% — PbS|

HUcnvimanue na mviuvax. TOKCHUECKOE NEUCTBUE COCIMHEHUM MBIIIbIKA HA OPraHU3M
YEJIOBEKAa BbI3bIBAET HEOOXOJUMOCTh THIATENbHOM MPOBEPKUM HAIUYUS WX IpuUMeced B
JIeKapCTBEHHBIX npenaparax. McrounukamMu nmpuMeceil Mpllibsika MOTYT ObITh MCXOJJHOE CBIphE,
PacTBOPHUTEINH, allllapaTypa, UCIIONIb3yeMas B IMPOLIECCE MPOU3BOJICTBA IIPENAPATOB.

I'® XI ans1 onpeneneHus IpUMeCH MBILIbsIKA PEKOMEHIYeT J1Ba MeTo/a. [lepBbiM MeTo10M
(3anrepa-bneka) MOXXHO OIpPEAEIUTh NPUMECH MBIIIbAKA B  JIEKAPCTBEHHBIX CPEJICTBaX B
JOTYCTUMBIX TIpefenax, BTopbiM MeToa0M (byro-Tume) ycraHaBIuBaeTCsl TOJNBKO HAIMYWE WU
OTCYTCTBHE NPUMECH MBIIIbSIK B JIFOOBIX €0 COETUHEHUSX.

C mnomompio Metona 3aHrepa-brnexka Henb3s OOHApYXHUTh MPUMECh MBIIIbSIKAa B
NPUCYTCTBUH COETMHEHU CYpPbMBI, (pocdopa, Coel TSKETbIX METAIIIOB, CYIb(HI - U CYTbPUT-
MOHOB. OTOT HEIOCTaTOK OTCYTCTBYeT y Meroaa byro-Tume, KOTOpbIA, XOTS M MeEHee
yyBcTBUTENBHBIH (0,01 Mr), HO mo3BoJsiseT OOHAPYXUTh MPUMECH MBIIIbSIKA B MPUCYTCTBUU
YKa3aHHBIX BEILIECTB.

Memoo 1. CoenvHeHUsl MbILIbSKA MOJ AEUCTBUEM IIMHKA M KUCIJIOTHI XJIOPOBOJIOPOJIHOMN
WM KHUCJIOTHl CEPHOM BOCCTAHABIMBAKOTCA B MBIIIBSIKOBUCTBI BOJOPOA. MBIIbIKOBUCTHIN
BOZIOPO/ (apCHH) MPOXOIUT Yepe3 CIOM BaThbl, MPOMUTAHHOM CBUHIIA AllE€TaTOM, OCBOOOXKIAETCS
OT MPUMECHU CEPOBOJOPOJA, 3aTEM, COMPHUKACAsCH ¢ Oymaroi, MpoONMUTaHHON PAcTBOPOM PTYTH
JUXJIOpUA, OKPALIMBAET €€ B 3aBUCUMOCTHU OT KOJIMYECTBA MBILIbSIKA B OPAHIKEBBIN UITH KENTHIH,
a mocie o0OpabOTKM pacTBOPOM Kaius Hoauia B OypoBaTO-KOpPUYHEBBIA IIBET.
BoccranoBiieHne coeMHEHUIN MBIIIbsAKA, ONPENEISIEMbIX KaK MPUMECh, O MBIIIbIKOBUCTOIO
BOJIOPO/Ia OCYIIECTBIISIETCS IIAHKOBOM MBUIBIO B KUCIOTE XJIOPOBOAOPOIHOM.

Zn+HClI — ZnCL+2H"
As(As*S)+H — AsHs
AsHs+HgCl2 —  AsH2(HgCI)+HCI
AsH3+2HgCl2 — AsH (HgCl)s+2HCI
AsH3+3HgClz — As(HgCl)s+3HCI
AsH3+As(HgCl )s — Asz2Hgs+3HCI

Omnpenenenne MNPOBOAUTCA B MPUOOPE, COCTOSIIEM M3 KOHWYECKOHW KOJIOBI, B KOTOPYIO

BCTaBJIeHa MpoOKa CO CTEKJISHHOW TpyOKOH, B OTBEepCTHE KOTOpPOHl omyckaeTcst Oymara,
CMO4YEHHas cynaeMoil. OOpasyromuecs: B IpOLEcce Peakluy JICTy4nue IPOIYKThl, KOTOPBIE MOTYT
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pearupoBarth € CyJIeMOM, yIaBIMBalOTCS BaTOM, MPONUTAHHOW CBUHIIA all€TaTOM W BCTaBJICHHOMN
B CTEKJISTHHYIO TPYOKY.

[TapannenbHO CTaBUTCS ONBIT C 3TAJOHHBIM PAacTBOPOM MbIIIbsKA. s ompeneneHus
npejiesia CcoJepKaHUs MPUMECH MbIIIbSKA B  HUCIBITYEMOM JIEKAPCTBEHHOM CpEICTBE
CpaBHHUBAETCS OKpacka OyMaru, MOJy4YeHHOW B OMBITE C 3TAJIOHHBIM PACTBOPOM MBIIIbSKA, MTPU
3TOM HMCHOJIb3YEMbIE PEAKTUBBI HE JOJKHBI COACPKATH MBIIIbSIK.

bymara, nponutanHast pTyTH JUXJIOPHUIOM H OKPAIIICHHAS B )KEJITHIN UJIH OPAHXKEBBIN IIBET
(B 3aBUCHUMOCTH OT KOJHMYECTBA NMPHUMECHU MBIIIbAKA), TOCIE CMAYUBAHUS PACTBOPOM Kajus
Honuaa npuoOperaer OypoBaTO-KOPUUHEBBIN I[BET.

JlexapcTBEHHbBIE CPEACTBA, COJEpIKAIIME HUTPATHI, a TAKXKE BBIACISIOIME B YCIOBUSIX
OTBITa TaJOTEHBI, CEPOBOJOPOMA, CEPHHUCTHIH aHruapua u ¢GochuHbl, 00padaTHIBAIOTCS
MPEBAPUTENILHO NP KUISYCHUH KUCIOTOM CepHOIl KOHIIEHTPUPOBAHHON U MEPruiposieM Aiis
yAAJIEHUS 3TUX BEIIECTB, MEIIAIOUINX OIpPENEICHUIO BCIEACTBUE B3aUMOJAEUCTBUS C CYJIEMOM.
MuHMManpHOE KOJIMYECTBO MBIIIbSIKA, KOTOPOE MOXET OBITh OTKPHITO 3THM METOJIOM B
peakimonHoi cmecH, pasHo 0,0005 wme.

Memoo 2. OcHOBaH Ha BOCCTAHOBJIGHUU COCAMHEHUN MBIIIbSIKA C KHUCIOTOM
dochopHOBATUCTON /10 METAIMUECKOTO MBIIIbsKAa Tpu HarpeBaHuu. OOpasyromuiics
METAJJIMYECKUI MBIIIBbAK HaONonalT B BuAe Oyporo ocaaka WM OKpamiuMBaHusa. Ecmu k
PEAKIIMOHHOMN CMECH TOCIIe OXJIaKCHNS 100aBUTh AP U B300OITATH, TO MBIIIBSK COOMpaeTCs Ha
IpaHuULE XUIKOCTeH B Buae Oypoi mienku. Kucnora pochopHoBaTcTast B mpoliecce peakuuu
u3 runodocduTa HATPUS B COJITHO-KUCIIOHN cperie.

NaH2PO2+ HCl — HsPO2+NacCl
As203 +3H3PO2 _, 2As | +3H3POs
As205+5H3PO2  — 2As | +5H3POs

Meto NpuUMEHUM B Cllydae OIpPEAEIEHHUS MBIIIbIKa B JIEKAPCTBEHHBIX CpPEIACTBaX
COJIEpIKalX BUCMYT, PTYTh, cepedpo, CyIb(ubl, CyIbPUTHI.
4. NTiocTpaTUBHBINA MaTepua:
- TaOJHIIBI,
- mpe3enrarust Microsoft Power Point.

5. Jlutepatypa
OCHOBHAasl:
HA PYCCKOM sI3bIKe:

13. ApsicranoBa T.A. ®apmaneBTudeckas XuMusi, yaeOHuK, ToM | - AnmaTsl: «9Bepoy, 2015.-
572 c.

14. ApricranoBa T.A. @apmalieBTHuecKas XuMus, yaeOHUK, ToM |l:- Anmatsl: «9Bepo», 2015.-
640c.

15. T'ocynapcrBennas Qapmakones PecnyOnuku Ka3zaxcran.-Anmatsi:«OKubek xonb, 2008.-
Tom 1.- 592c.

16. TocynmapctBennas ¢apmakonesi Pecniyonuku Kazaxcran.- Anmater«OKubex xoibiy, 2009.-
Towm 2.- 804c.

17. TocynapctBennas (apmaxones: Pecyommku Kazaxcran.-Anmatsl:«Kubek xomb», 2014.-
Tom 3.-729c.

18. KonTpoasr KauecTBa U CTaHAAPTH3AIMS JIEKAPCTBEHHBIX CPEJICTB: METOIUYECKOE Tocodue /
nox pexa. Pamenckotii I'. B., Opnabaesoit C. K.-M: | MI'MYVY; - HIeimkenT: FOKT'®A, 2015. -
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285 c.

. Opnabaea C.K. AHanu3 5ekapCTBEHHBIX IIpPENapaToB, MPOU3BOJHBIX APOMATHUECKUX

coenuHeHU: yaeOHoe mocobue.-IlIsMkenT: «Omem», 2012.-250 c.

Pamenckas I'.B. ®dapmaneBruueckas xumusi: yueOHuk.-M.: BUHOM. Jlaboparopus 3HaHMiA,
2015.-467 c.

PykxoBOACTBO K 1a00paTOPHBIM 3aHATHSM 110 (hapMaleBTHUECKOW XMMHHU 11011 peakuueii I'.B.
Pamenckoii.-M.: ITuior, 2016.-352 c.

Xanunymnus, ©. A. MadpakpacHas crieKTpockonus B (hapMaleBTUUECKOM aHalIN3e: yueOHoe
nocobue / - M.: I'S0TAP-Menua, 2017. - 160 ¢

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

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

HA Ka3aXCKOM SI3bIKe:
ApsicranoBa T.O. @apmanieBTUKAIBIK XUMHUS: OKYJIBIK.T. | -AnMathl: «OBepoy, 2015.-592 6.
ApsicranoBa T.O. @apmaneBTUKAIBIK XUMUS: OKYJBIK.T.2-AJMaThl: «OBepoy, 2015.-6026.
Typcy6ekoBa, b.M. befiopranukaiblk TopiIik 3aTTapIbl TaIAay: OKY KYpajibl.- AJTMaTHI:
«9Bepoy, 2016. - 120 Get. C

Kazakcran PecnyOnmukaceiHbiH MeMiekeTTik dapmakoreschl.-AnmaTel: «XKibek Komb»,
2008.-1 T.-5926.

Kazakcran PecnyOmukaceiHbIH MeMiekeTTik dapmakoreschl.-AnmaTel: «KiGek Komb»,
2009.-2 T.-8046.
Kazakcran PecnyOnukaceiHbiH MemitekeTTik (apMakorneschl.-AnMaThl: «KiGek KOoJbI»,
2014.-3 T.-7096.
Kpacno E.A. ®apmanusuiblK XMMHUsI CYpakTap MEH jKayanTap TYPIHIE : OKy Kypajbl
/DapmarieBTHUECKass XUMHUSI B BOMPOCAX M OTBeTax: ydeOHoe mocobue. - M.: [DOTAP-
Memma, 2016. - 704 ¢
Opnataesa C.K., KapaxkynoBa A.Il. I'Muuuppu3uH KbIIKBUIBI TYHABUIAPBIHBIH JOPLITIK
npenapaTTapblHbIH OipbIHFAMIaHFaH camachlH Oakpliay o/icTeMesepiH »acay: FhUIBIMU-
onmicremenik Hyckay.-lIpiMkeHT: «Onem».- 2013.-92 6.

3JIeKTPOHHBbIE PeCyPChI:
ApzamaciieB A.Il1. ®apmaneBTudeckas XuMus [ DJIEKTPOHHBIN pecypc]: yued. mocodue / A.
I1. Ap3amacues. - D1eKTpoH. TeKcToBbIe 1aH. ( 86,7 MO). - M.: "I'DOTAP-Meaua", 2011. -
640 c. sm1. ont. guck (CD-ROM).
Kontposib kaduecTBa M CTaHAApTU3AIMS JICKAPCTBEHHBIX CPEACTB [DIEKTPOHHBIN pecypc]:
MeToandeckoe mocoodme / mox pen. Pamenckoit I'. B., Opmabaesoii C.K.-M: | MI'MYV;
[eMkenT: FOKI'®A.-DnekTpoH. TekcToBbie aH. (4.91M6). 2015. — 285 c.
OpnabaeBa, C. K. AHanu3 JekapCTBEHHBIX IMPENapaToB, MPOU3BOIAHBIX aPOMATHUYECKHX
coequuenuii IIpIMKeHT: «Oiem», 2012. - 300 c.
Opnabaesa C.K., Kapakynosa A.Ill. ®apmarieBTUKANBIK XUMHUS. APOMAaTThl  KOCBIIBICTap.
[Dmexrpormsr pecypc]: Oxymbik. / C. K. Opmabaesa; A.Ill. Kapakynosa, KP mencaynsik
cakray muHHCTpairi. OKM®A. - Dnextponasl MoTiHAI MamimeT (12.5M0). - IlIpiMKeHT:
OKM®A,- llIemmkenT, 2016.-296 6.
dapmaneBTHUecKas XUMUs [DEeKTpOHHBIN pecypc]: yueOnuk / moxa pen. T. B. IlnetneBoit. -
DneKTpoH. TeKkcToBbIe naH. ( 50,6M0). - M : [DOTAP-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.
uiekTpoHHBbIe pecypcbl BUILL

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

PecniyOiinkaHckas MeKBY30BCKast aieKTpoHHast oudauorexa (PMOB) — http://rmebrk.kz/

[udposas budaunoreka «Aknurpressy - https://www.aknurpress.kz/

OnekrponHas Oubanoreka «dmurpad» - http://www.elib.kz/

Onurpad - Hoprajg MyJIbTUMEIUINHBIX yueOHUKOB https://mbook.kz/ru/index/

3BC IPR SMART https://www.iprbookshop.ru/auth

UH(POPMAIIMOHHO-TIPaBOBas cucrtemMa «3any - https://zan.kz/ru

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

JONMOJIHUTEJIbHAA:

7. ApsictanoBa T.A., ApeicranoB JK.M. MHHOBallMOHHBIE TEXHOJOTHMH B (apMalleBTUYECKOM
o0Opa3oBaHuM: 00yueHHE M KOHTPOIb. YueOHO-MeTonudeckoe nmocodue. — bmmkenT, 2012.-
175c.

8. KpacnoB E.A. ®dapmarieBTHUeCKasi XMMHs B BOIPOCAX W OTBeTax: yuyeOHoe mocolue. - M.:
"JIutreppa", 2016. - 352 c.

9. OpnabaeBa C.K., HamupoBa C.H. YHu¢unupoBaHHble METOAMKH XpOMAaTOrpaduycekoro
aHaJIn3a JICKaPCTBCHHBIX q)OpM MCTPOHHJA30J1a: HAYYHO-MECTOAUYCCKHUE PCKOMCECHIAIINU.-
IIepMKeHT: «Onem», 2015. — 84 c.

10. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New
York: Oxford University Press, 2014. - 96 p. +a1. ont. auck (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. KonTpoJibHbIE BOPOCHI
1. Kak no ¢u3nueckum CBONCTBaM OIMpPeIeTUTh YUCTOTY JIEKAPCTBEHHBIX CPEACTB?
2. Kiaccudukanmsi 9ucTOTHI JISKAPCTBECHHBIX CPEJICTB;
3. YcTaHOBJIEHHE YHCTOTHI JIEKAPCTBEHHBIX CPEJICTB HA OCHOBE (PU3NUECKUX CBOMCTB;
4. VYCTaHOBJICHHE YHCTOTHI JICKAPCTBEHHBIX CPEJICTB HA OCHOBE XUMUYCCKUX CBOHCTB
JIC;
5. PojacTtBeHHBIE MPUMECH.

JIEKITH S Ned

1. Tema: ®apmakoneiHble UCHBITAHUS HA  KoJMuecTBeHHoe  ompexaeneHue JIC
TUTPUMETPUUECKUMHU METOJIaMH ¥ HHCTPYMEHTAJIBbHBIMU METOJaMH aHAJIN3a.

2. Hean: dopmupoBaHne y oOydYaromMXCsi 3HAHUH 00 oO0mmX (apMaKkomeHHbIX MeToJax
UCCIIEIOBAaHMSI JIEKAPCTBEHHBIX CPEJICTB JUIsl IPOBEACHUS (papMalieBTHYECKOr0 aHaIKM3a Ha BCeX

19



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.cochranelibrary.com/

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK N/ AO «lOxHo-KasaxcTaHcKass MEOVMLMHCKAST aKaneMus»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/
JIeKIMOHHBIN KOMITIEKC 36 6etrin 20 Geti

oTalax pa3pa60TKH, MMOJIYyYCHUA, XpaHCHHUA W IPUMCHCHUA B COOTBECTCTBHUH C Tpe6OBaHI/I$IMI/I
HOpMaTHBHOﬁ AOKYMCHTAIUH, TroCcy1apCTBCHHBIMHA IIpUHIIUIIaMHU n IIOJIOXXCHUAMU,
PErNIaMCHTUPYIOIIMMHA Ka4€CTBO JICKAPCTBCHHBIX CPEACTB.

3. Te3ucsl Jekuuu
ILnan:
- BBEJCHMUE;
-KJ1accU(pUKaIMs METOA0B KOJIMYECTBEHHOI'O OIIPE/Ie/ICHHS;
- 'paBuMeTpHrueckuii (BeCoBOI) METO] aHAIU3a;
- Turpumerpuueckuii (00BEMHBIN) METO/ aHATTU3A.

C nenpio obecriedeHHs] MPaBUIbHON TO3UPOBKH JIEKAPCTBEHHOT'O BEILECTBA B XOJIE €ro
aHaJM3a  TNPOBOJAUTCS  KOJMYECTBEHHOE  ompexaeneHue.  JlekapcTBeHHOE — BEIIECTBO
CTaHJapTU3yeTCd [0 COJCPKAaHUI0 B HUX JICHCTBYIOIIETO BEIIECTBA, OOYCIIaBIUBAIOLIETO
TepaneBTHuecKkuii 3¢ ¢exr. KommyecTBeHHOE OmpenesieHHe  JIEKAPCTBEHHBIX  BEIECTB
OCYIIECTBIIIETCS. C HCIOJIB30BAaHUEM XUMHUYECKUX, (PU3NYECKUX, (UIUKO-XUMHUYECKUX U
Ounonoruueckux MeTonoB. [IpenmyniecTBa UMEIOT XMMHUECKUE METOJIbl, TaK KaK 3TH METOAbI
ABIISIIOTCS A0COJIFOTHBIMU, OHU HE TPEOYIOT UCIIOIB30BaHUS CTAHAAPTHBIX 00pa3oB. XUMHUYECKHE
METOABI  SIBISIFOTCS ~ SKOHOMHUYECKH OOOCHOBaHHBIMH, HE TpPEOYIOT JOPOTOCTOSINIEro
ob0opyaoBanus. OJIHOM U3 OCHOBHBIX ONEpaluii B HUX SIBJISIETCS OIlepalysi o U3MepeHuo o0bema
CTaHJapTHOTO pacTBOpPA (TUTPUMETPHSI), BOIBI (aKBAaMETPHs ), ra3za (ra30MeTpusi) U TBEP10i (ha3bl
(cemumeHTalMOHHBINA aHanu3). [lpuMeHeHnue razomeTpuu B (papManeBTHUYECKOM aHajn3e, Kak
NpaBUIO, OrPAHWYMBAETCS HUCMOJb30BAHUEM JJII  KOHTPOJS KauecTBa TIa3000pa3HbIX
JIEKapCTBEHHBIX CpeACTB. KOIMYEeCTBEHHYIO OLIEHKY Ta3000pa3HbIX JIEKAPCTBEHHBIX CPENICTB
OCYILIECTBIISAIOT TI0 Pe3yJIbTaTaM U3MEPEHUs1 00beMa Ira3a, BhIACIUBIIETOCs WM MOTJIOTUBIIETOCs
B IIpolleccCe XUMUYECKOro mpeBpaieHus. M3Mepenne odbema raza oCylIeCTBISIOT ¢ MOMOIIbIO
IPOCTHIX PHOOPOB, YCTPOICTBO KOTOPHIX OCHOBAHO HA MPHUHIIUIIE COOOIIAIOIMNXCS COCYI0B. Tak
MPUBOJAT KOJIMYECTBEHHYIO OIICHKY KHCIOPO/Ia U 3aKHCH a30Ta.

CeaMMeHTallMOHHBIN aHa M3 B (hapMalliy UCTIONB3YIOT IJIaBHBIM 00pa3oM, IS ONpeieIeHUs
CTEIMEHN JUCTIEPCHOCTH HEKOTOPHIX JICKAPCTBEHHBIX BellecTB (Hampumep, Oapus cyibdara). B
HEKOTOPBIX CIy4asX XHUMHUYECKYI0 PEaKIUI0 HCIOJBb3YIOT JJIS TOJyuyeHHs BeCOBOH (hOpMBI
JIEKapCTBEHHOI0 BENIECTBA C MOCJIEAYIOIIEH OLIEHKOW COJEpKaHMs IEMCTBYIOIIETO BENIECTBA
IrPaBUMETPUUYECKUM METOAOM.

[IpenmyniecTBOM IpaBUMETPHUECKOIO METOJA SIBISIETCS €ro BhICOKAas TOYHOCTh. OJHAKO
JAHHBIM METOJ MaJIOUyBCTBUTEJICH, JJIMTEIEH U TPYJOEMOK B CBA3M C HEOOXOAMMOCTBIO
THIATETFHOW OYHUCTKH BECOBOM (DOPMBI BEIIECTBA OT UCIIOJIb3YEMbIX B XOJIE€ aHAJIU3a PEareHTOB U
JIOBEJICHHUS BECOBOM (POPMBI 10 MOCTOSIHHOM Macchl. Kpome Toro, He JUIst BceX JIeKapCTBEHHBIX
BELIECTB UMEETCSI BOZMOKHOCTh IMOJIyYUTh BECOBYIO dopMmy. M3 Bcex pasHOBHIHOCTEN METO/I0B
00BEMHOr0 aHaiM3a Hauboyiee IIUPOKOE MPUMEHEHHE B MPAKTUKE HaXOAUT OO0bEMHOE
TUTPOBaHUE. DTO OOBSICHIETCA TEM, YTO METOA OOBEMHOTO TUTPOBAHUS SIBIISIETCS aOCOITIOTHBIM
meToaoM. OH He TpeOyeT ATATIOHUPOBAHMS, T. K. B KAUECTBE 3TAJIOHA B IAHHOM CIIy4ae BHICTYMAIOT
XUMHYECKH YHCThIE BEIIeCTBa B BHUAE TUTPOBAHHBIX pacTBOpoB. Kpome TpebGoBaHmii,
NPEABSBISIEMBIX K MCXOJHBIM BEIIECTBAM, MCHOJIb3YEMbIX JUIsI IPUTOTOBJICHUS TUTPOBAHHBIX
pacTBOPOB, CTaHAAPTH3YIOTCS W M3JaraioTcsi B HOPMATHMBHOM JOKYMEHTE TakKe M CIOCOObI
MPUTOTOBJICHUSI U YCTAHOBJICHHSI KOHIICHTPAIIUN TUTPOBAHHBIX PacTBOPOB. B hapmarneBTiaeckom
aHaJIM3€e B KAUeCTBE TAKOTO HOPMAaTUBHOTO JOKYMEHTA BBICTYIaeT 001as papMakorneiHas craThbs
«TutpoBaHHbIE pacTBOPbI». BrinomHseMble B X0/1¢ 00bEMHOT0 TUTPOBAHUSI OCHOBHBIE OTI€paluu
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M0 M3MEPECHHUIO aHAM3UPYEMOTO 00pa3ia U o0bEMa TUTpaHTa HE TPEOYIOT JOPOTOCTOSIIETO
obopynoBaHus, a (UKCHpOBAaHME TOUYKH KOHIA TUTPOBAHUA TPOBOAST OOBIYHO HE
WHCTPYMEHTAJIBHO, a BHU3yaJIbHO C TIOMOINBI0 HWHIUKATOPOB. B 00BEMHOM THUTpOBaHUU
KOJIMYECTBO OIPEJECISIEMOr0 BEILIECTBA YCTAHABJIMBAETCS IO KOJUYECTBY H3PACXO0JI0BAHHOIO
CTaHJapTHOro peareHra. llpm »TOM cTaHmapTHBIA peareHT (TUTPAHT) OJDKEH OBICTPO
pearupoBaTh C ONpPEAEsseMbIM BELIECTBOM; PEAKIM OJKHA MPOTEKAaTh JOCTATOYHO MOJIHO U
cTexuoMeTpuueckn. Kpome 3TOro MOKEH CYIIECTBOBATH CIOCOO OMpENEiCHUsT TOYKH KOHIIA
TUTPOBaHUS B OJHM3U TOYKH SKBHUBAJICHTHOCTHU. Bce 3Tu TpeOGoBaHUs YYUTHIBAIOT MpHU BhIOOpE
peakIuu, JieXxarieii B OCHOBE TUTPUMETPUYECKOTO aHanu3a. Hambosee 4acTo B TUTpUMETPHUH
UCIIONB3YIOTCS TaKUE PEaKIMU, KaK PEaKIMH OCAKICHUS, KOMILIEKCOOOpa30BaHUs, KUCIOTHO-
OCHOBHOT0, OKHCJIUTEITbHOBOCCTAHOBUTEIHFHOTO B3aMMOICUCTBHS | JIp.

I'paBuMeTpuyecknii (BecOBOi) MeTO/I AHAJIU3A

['paBumMeTprUEeCKUM aHANM30M Ha3bIBAIOT METOJ KOJMYECTBEHHOTO XHMHUYECKOTO
aHajau3a, OCHOBAaHHBIA Ha TOYHOM HU3MEPEHHM MAacCChl OIPEAEISIEMOr0 BEIIECTBA WM €ro
COCTaBHBIX YaCTEH, BBIJICTSIEMbIX B XUMUUECKH YUCTOM COCTOSIHUM WJIM B BUJIE COOTBETCTBYIOIINX
COeIMHEHUH (TOUHO U3BECTHOIO MMOCTOSIHHOTO COCTaBa).

MeTtoabl ocaxxaenusi. B MeToax 0caxJIeHUS ONPEIEIIeMblii KOMIIOHEHT KOJTMYECTBEHHO
OCAKIAIOT XMMUYECKUMHU croco0aMu B BUJE MaJlOPACTBOPUMOIO XMMHUYECKOTO COEIMHEHUs
CTPOr0 OMPENIETICHHOTO COCTaBa. ['paBUMETPUYECKHM aHaIU3 OTHOCUTCA K BEChbMa TOYHBIM
MeToAaM, TIPU €ro MOMOIIY BeayT ompeneiaeHue ¢ To9HocThio 10 0,01-0,02 % (abCcomoTHBIX),
MPEBOCXOSAT TOYHOCTh 0OBEMHBIX METOJ0B. [laHHBIN METOJ] CPAaBHUTENHHO MPOCT B OMEPAIIUSIX
u TpedyemoM obGopyaoBaHuu. CyIIeCTBEHHBIMH HEIOCTaTKaMH BECOBOTO aHalM3a SIBISIOTCS
OoJiblliasi JIUTENLHOCTH OIEpaldii, HAMHOTO MPEBOCXOAIIAs JIUTEILHOCTh OIPEACICHUN ¢
MOMOIIbI0 OOBEMHBIX METOJOB aHAINW3a, U HEMPUMEHUMOCTb JUIS OMNPENEICHUS CIEeI0BBIX
KoJu4ecTB BemiecTBa. CylIHOCTh METOAa OCaXJeHUs B meTomax ocaxaeHHUs OnpeaeiseMblid
KOMIIOHEHT KOJMUYECTBEHHO OCAXJAI0T XMMHUYECKHMMH CIIOCO0aMHU B BUJE MallopacTBOPUMOTO
XUMHUYECKOTO COEIMHEHUS CTPOTO OMPEACIICHHOT0 COCTaBa. BhIIeIMBIIINIACS 0CaI0K TPOMBIBAIOT,
BBICYIIMBAIOT WM IpokanuBaioT. [Ipu 3ToM ocafok Oobllel yacThiO MPEBpAIlaeTcss B HOBOE
BEII[ECTBO TOYHO U3BECTHOT'O COCTaBa, KOTOPOE M B3BEHIMBAIOT HA AHAIMTUYECKHUX BECAX.
Turpumerpuuyeckuii (00beMHBbII) METO aHAJIM3A

CylIHOCTh TATPUMETPHYECKOT0 aHaIu3a. TUTpuMeTpuueckuM (00BEMHBIM) aHATU30M
HA3bIBAIOT KOJMYECTBEHHBIM aHallM3, OCHOBaHHBIA Ha M3MEPEHHU 00beMa pacTBOpa C TOYHO
M3BECTHOM KOHIIEHTpAaIlMed peakTHBa, TPeOyeMOoro majisi peakiMud C JIaHHBIM KOJMYECTBOM
ONPENIENAEMOr0 BEIIECTBA.

Meroa 3akiaroyaeTcsi B TOM, YTO K PacTBOPY OINPEIEIsIEMOT0 BellecTBa A MOCTENEHHO
npuOaBISIOT pacTBOp peakTuBa B wu3BecTHOW KoHueHTpanuu. JloOaBnenue peaktuBa B
MPOJIOJDKAETCS J0 TEX IMOp, MOKa €ro KOJWYECTBO HE CTAHET SKBUBAJICHTHBIM KOJIMYECTBY
pearupyoIiero ¢ HuM orpenaensieMoro Beuiectsa A. KonnduecTBeHHbIE onpeieieHrs B 00beMHOM
aHaJM3€ BBIMONHIIOTCA OYEHb OBICTpO. Bpewms, TpeOyemoe miis 3aBepIICHHS ONpeaeiIeHUs
O0OBEMHBIM METOJIOM, H3MEpseTCs MHUHyTaMu. OTO TO3BoNigeT 6e3 0coboil 3aTpaThl Tpyaa
MPOBOJIUTh HECKOJBKO IMOCJIENOBATENbHBIX U MapajUleIbHBIX ompeneneHuit. KoHieHTpalmio
pPacTBOpPOB B 00bEMHOM aHAIHM3€E BHIPAKAIOT OOBIYHO YUCIOM IPaMM-3KBUBAJICHTOB BelllecTBa B 1
J pacTBOopa. OJTO 4YHCIIO Ha3bIBAE€TCS MOJISIPHOM KOHIEHTpauued skBuBaseHTa (MD) wim
MOJISIPHOCTBIO pacTBopa. BemiecTBo, mpu NOMOIIM KOTOPOrO YCTaHaBIMBAIOT TOYHOCTh
KOHIIGHTpPAIlMd TUTPOBAHHOTO PacTBOPa, HA3BIBAIOT yCTAHOBOYHBIM. 3Has KOHIICHTPALUIO W
00BEM CTaHAAPTHOTO PACTBOPA, U3PACXOIOBAHHOTO HA PEAKIIHIO C AaHATTU3UPYEMBIM PacTBOPOM,
MO>XHO BBIYUCIIUTH COJIEP>KaHHE OIPEACIIIEeMOro BEIIeCTBAa B UCCIeayeMoM pacTBope. Kpome
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TJIAaBHOTO JIOCTOMHCTBA OOBEMHOIO aHajau3a - OBICTPOTHI OMNpPECICHHs, OOBEMHBIM aHAIU3
XapaKTEepU3yeTcss U LIMPOKON BO3MOKHOCTBIO MCIOJIB30BAHUS PA3JIMYHBIX TUIOB XUMHUYECKUX
pEAKUM I ONpeICTICHHUS.

OObéMHBIE METOABl aHANIM3a OCHOBaHBl HA TPHUMEHEHUU DPEAKIMi: HEeUTpalu3alui,
OCXKJICHMSI, KOMIUIEKCOOOPA30BaHUSA W OKHUCJICHUS-BOCCTAHOBJICHHUS. OTH PEAKIUU JIOJDKHBI
YAOBIETBOPATH CICAYIONIMM TpeOoBaHMsIM: 1) BeliecTBa, BCTYHAIONIME B PEAKIUIO, TOJKHBI
pearupoBath B CTPOTO OIPEACICHHBIX KOJIMYECTBEHHBIX COOTHOIICHUSAX (CTEXHOMETPUUYECKUX
OTHONICHUAX); 2) PEaKIUH, TMPOTEKAIINEe MEeXAy ONpeAeNsieMbIMH BEIIECTBAMU U
CTaHJAPTHBIMU PACTBOpPaMH, JOJDKHBI TPOTEKaTh OBICTPO M MPAKTUYECKH JO KOHIA; 3)
MOCTOPOHHUE BEILIECTBA, MPUCYTCTBYIOLIKUE B UCCIEAYEMOM NPOAYKTE U MEPEXOAIINE BMECTE C
OCHOBHBIM OTIPENIECTSIEMbIM KOMIIOHEHTOM B pacTBOp, HE JOJDKHBI MEIIaTh TUTPOBAHHUIO
OTIpe/IeNIIEMOT0 BeIeCTBa; 4) TOUKA SKBUBAJICHTHOCTH JOJHKHA (DUKCUPOBATHCS OBICTPO U TOUHO;
5) peakuuu, 1Mo BO3MOKHOCTH, JJOJDKHBI POTEKATh MPU KOMHATHOM TeMIiepaType.

MeTo KHMCJOTHO-OCHOBHOTO THUTPOBAaHHUS (METOJA HeHTPAJIU3ALUN). MeTtonanl
KHCJIOTHO-OCHOBHOTO THUTPOBAaHHUS OCHOBaHbl Ha TNPUMEHEHUU pEaKIUil HeUTpaIu3aluu.
OCHOBHBIM  ypaBHEHHEM IIpolLiecca HEUTpadu3allMd B BOJHBIX PAacTBOPAX  SIBISETCS
B3aUMOJICMICTBUE HWOHOB THAPOKCOHUS (WM  BOAOpPOJAA) C HOHAMU  THUAPOKCHJA,
compoBOXAaromuecs o0pa3oBaHHEM CIa0O0AMCCOMUPOBAHHBIX MOJEKYl Boabl. MeTon
HEUTpaM3alMi TO3BOJSET KOJMYECTBEHHO OMPENEIATh KUCIOTHI C MOMOIIBIO TUTPOBAHHBIX
pactBopoB mienoded NaOH um KOH. B stoMm ciydae Meroj HeWTpalM3allMM Ha3bIBACTCS
ankamumerpueil. [Ipy KoONMMYEeCTBEHHOM ONpENENCHUN IIeNIoYe B KaueCTBE TUTPOBAHHBIX
pacTBOpoB MpHUMEHSIOTCS pacTBOpbl cuibHBIX kucIoT HCI m H2SOs. B stom cinyuae meron
HEWTpAIM3allUi HA3bIBACTCS auuaoOMeTpueil. MeToJl HeWTpaau3aluuu MO3BOJISIET OMPEACIISTh U
Jpyrue BEIIECTBA, PEarupyrollue B CTEXUOMETPUYECKUX COOTHOIICHHMSIX C KHUCIOTaMH H
OCHOBAHUSIMU B BOJIHBIX pacTBOpax (HampuMep, COJIM aMMOHHSI, Pearupyroime co menoyaMu;
KapOOHAThI, pearupyrouue ¢ KUciaoTaMu, U T. 1.). [Ipumenss paznuyHbie NPUEMBI TUTPOBAHUS
METOJaMHU KHCIIOTHO-OCHOBHOTO TUTPOBAHUS, MOXHO OINPEIEIATh COACPKaHUEe MHOTHUX COJICH,
TUTPOBATh CMECH CUJIbHBIX, CJIA0bIX U OYEHB CIIA0OBIX KUCIIOT, a TAKXKE CMECH OCHOBAaHUH U coyel
B HEBOJIHBIX pacTBOpax (B CIUPTE, allE€TOHE U T. 1.), B KOTOPBIX CTENEHb TUCCOIUAIIMN KUCIIOT U
OCHOBaHUM CHJIBHO M3MEHSETCS, YTO MO3BOJISIET PACIIMPUTh YUCIIO BEUIECTB, KOTOPBHIE MOXKHO
OTPENIETSATh TUTPOBAHUEM KUCIOTAMH WJIM OCHOBAHUSIMH.

MeTo1 OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TATPOBAHNS (OKCUAMMETPHUSA).

CyuHoCTh MeTO/1a OKCHAUMETPUM. MEeTo/I OKCHIUMETPUU OCHOBAH HAa HCIOIb30BAHUU
PEaKIuu OKUCICHHUSIBOCCTAHOBIICHUS. XapaKTepHOH OCOOEHHOCTBIO TaKHUX PEaKIUi SBISETCS
Mepexo/] JIEKTPOHOB MEXKIY pPearupyronumMu qacTuiiaMmu. YacTuiryy, MpuHUMAIOIIYIO 3JIEKTPOH,
Ha3bIBAIOT OKUCIIMTENIEM, @ OTJAIOLILYIO JIEKTPOH - BOCCTAHOBUTENEM. KaXK/1yt0 OKHCIUTENBHO-
BOCCTAHOBUTEJIBHYIO PEAKIIMI0 MOKHO TPEJICTABUTh KaK CYMMY JIBYX TOJIypEakiui, OJHA W3
KOTOPBIX OTpakaeT MpeBpallleHue OKUCIUTENS, a Ipyrast - BoccTaHOBHUTENS. OOBIYHO ypaBHEHUS
MOJIypeaKkluii 3aMyChIBAIOT HETMOCPEJICTBEHHO OJHO MOJ APYTHM, M CIpaBa OT YpaBHEHHH 3a
BEPTUKAJIBHON YEPTOM YKa3bIBAIOT MOMPABOYHBIN MHOKUTEIb, HA KOTOPBIN CIETyET YMHOXHUTh
CTEXHOMETPUIECKUE KOIPPUIMEHTHI MOTypeakiuii, 4TOObl YPaBHITh YUCJIO OTJABAEMBIX HIIU
MPUHUMAEMBIX 3JIEKTPOHOB.

Knaccupukanusi MeTog0B OKHCJIEHUSI-BOCCTAHOBJEHUsl. Bce MeTonbpl OKMCIEHUS-
BOCCTAHOBJICHHSI KJIACCU(UUUPYIOT B 3aBHCHUMOCTH OT OCHOBHOTO OKHCIHMTENS WU
BOCCTAHOBHUTEJIS, MPUMEHIEMOTO B JAHHOM KOHKPETHOM ciydae. Hampumep, Bce omnpeaenenus,
CBSI3aHHBIE C IPUMEHEHUEM B KaU€CTBE OCHOBHOI'O OKHUCIMTEINS mepMaHraHara kaius KMnO4,
Ha3bIBAIOT IEpMaHraHaToMeTpuen, iioza Iz B pacrBope KI (KIs) - mogomerpueii, 6uxpomara Kaust
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K2Cr207 - xpomarometpueii, couneit dersipexBaieHTHoro uepusi Ce(SO4)2 - uepumerpuei,
6pomara kanust KBrOs - 6pomaromerpueii.

Ilepmanranaromerpusi. MeToJ nepmMaHraHaTOMETPUM OCHOBAH Ha IPUMEHEHHHM B
KayecTBE TUTpaHTa pacTBopa nepmaHraHara kaius KMnOas. IlepMaHranaT-uoHbI SIBISIOTCS
CUJIbHBIMU OKHCIIUTENISIMHA, OHH BOCCTaHABJIMBAIOTCS B 3aBUCUMOCTHU OT pH cpenpbl.

Hopnomerpus. OCHOBHBIM BELIECTBOM, IPUMEHSAEMBIM B KadyeCTBE OKHCIUTENS B
MOJIOMETPUH, SABIIETCS dJEMEHTapHbId Mox. Kpucraimmyeckuii Hoa MalopacTBOPUM B BOJE.
[TosTOMy OOBIYHO B KaueCTBE CTAHAAPTHOI'O pacTBOpa MPUMEHAOT ero pactsop K KI, a B 3ot
cucTeMe 00pa3yrTCsl MOIUTHBIE KOMIUICKCHI.

Cyns 1Mo 4YMCIOBOMY 3HAYCHHUIO CTaHIAPTHOro moTeHuuana mapbl 12/21 - (-0,545B),
cBoOOHBIN Hox (nim [I3] -) B pacTBOpe SBISETCS OKMCIMTEIEM CPEAHEH CHIIbI, a HOIUA-HOH I-
CpPEJHMM II0 CHJE€ BOCCTAaHOBHUTEIEM. B TUTpUMETpUUECKHX METOJaX HCHOJb3YIOT H
OKUCJIUTEIbHBIE CBOMCTBA 10/1a, 1 BOCCTAaHOBUTEIbHBIE HOaUAA. [ToaTOMYy MeTOI0M HOTOMETpUN
MOXKHO OIpENeNUTh Kak OKMCIMTENIM, Tak M BoccraHoBuTesnu. Ilpum onpeaenenun
BOCCTAaHOBUTEJIEW MHOTAA MPUMEHSIOT METOJ IpsMoro turposanus. Ho BBuIy Toro, 4ro mpu
B3aMMOJICHCTBUH 0/1a C OOJIBIIMHCTBOM BOCCTAHOBUTENEH peaKkIys IPOTEKAeT MEJUIEHHO U UIET
JI0 KOHIIa TOJIBKO NP M30BITKE H0/1a, ONPEIEIEHHE BOCCTAHOBUTENEH Yallle IPOBOJAAT METOAOM
oOpaTtHOro TUTpOBaHMHs. B 3TOM cioydae K pacTBOpY BOCCTAHOBHTENS J00ABISIOT TOYHO
OTMEPEHHBIN U30BITOK TUTPOBAHHOTO PACTBOpa Ho/a, MOCIe Yero He BOLIEAUINA B PacTBOP HOX
OTTUTPOBBIBAIOT OOPaTHO THTPOBAaHHBIM pacTBOpoM THOCyibhara Hatpus (Naz2S203).
Tuocynbdar HaTpHUs SBISAETCS BOCCTAHOBHUTENIEM, OKHCISIONIMMCS WOJOM JO TEeTpaTHOHaTa
HaTpHsl.

Merton ocaxnenust. Meron ocaxaeHus OOBEAMHAET O0BEMHO-aHAUTHYECKHE
OIpeJieNIeHUs, OCHOBaHHbIE Ha PeakLUU 00pa30BaHUS OCAIKOB MaJOPACTBOPHUMBIX COEIMHEHHH.
XO0Ts1 MOT0OHBIX PEAKIMI N3BECTHO OYEHb MHOT'0, OJTHAKO TOJIBKO HEKOTOPBIE U3 HUX MOTYT OBITh
UCITOJIb30BaHbl B OOBEMHOM aHAJIM3€, TaKME PEAKLUU JIOJKHBI YIOBJIETBOPATH CIIEAYIOIINM
YCIIOBUSIM, @ UMEHHO: 1) 0CaZ0K JI0JKEH ObITh IPAKTUUECKU HEPacTBOPHUM; 2) BBINAJECHUE €r0
JIOJDKHO MPOUCXOAMUTH JOCTATOYHO OBICTPO; 3) pe3ysbTaThl TATPOBAHUS HE JOJKHBI B 3aMETHOM
CTENEHH MCKaXXaTbCs SIBICHUAMHU aJICOPOIMH (CoocakaeHUsl); 4) NOHKHA UMEThCS BO3MOXHOCTh
(bUKCUPOBaHNS TOYKH SKBUBAJIEHTHOCTH. DTU TpeOOBAHUS CUIIBHO OIPaHUUYUBAIOT KPYT peaKIHid,
IPAKTUYECKH IPUMEHSIEMBIX B 00beMHOM aHanu3e. HauOosbliee 3HaueHHe NpUOOpenH Te
METOJABl OCAXIEHMs, KOTOpbIe CBs3aHbl C OOpa30BaHMEM MaJlOPACTBOPUMBIX COEIMHEHHH
cepeOpa, Oapus, HEKOTOPBIX IPYTHX HIEMEHTOB.

Knaccupukanusi MeTon0B ocakaeHHsi. MeTOObl OCAXKICHUS KIACCU(PHUIUPYIOTCS
CIeIyIOIMM OOpa3oM: apreHTOMETpPHUs - MeTOJ OOBEMHOIO aHajdu3a, OCHOBAHHBIM Ha
NPUMEHEHUHU CTaHIapTHOIO pacTBOpa HUTpaTa cepedpa:

a) Meron [leii-Jltoccaka, OCHOBaHHBIM Ha pPEAKIMM, MPOTEKAIOMIEH MEX1y HOHaMU
cepeOpa U MOHAMU TaJIOT€HOB, U BBINOJIHAEMON B oTcyTcTBUM MHAMKaTopa: AgHal HalAg. Ilpu
TUTPOBAaHUU OpPOMMJIOB OIIPENEICHUE BEJIETCS CIEAYIOIUM 0o0pa3oM: K aHaJIUu3upyeMoOMy
pacTBopy, cojaepikalieMy, Hanpumep, Br-moHsl, NpuinBaioT U3 OIOPETKH MalbIMHM MOPLUSMU
crangapTHbi pactBop AgNOs. Ilpu sTOoM 00Opasyercsi TBOPOXHBIH ocamok AgBr u pactBop
CTaHOBUTCA MyTHBIM. ClIeAyIOIIYI0 OPIIHIO pacTBOpa HUTpaTa cepedpa BBOJAT JIMIIb IOCIIE TOTO,
KaK pacTBOP HAJ OCAJIKOM cJieTka mocBeTiieeT. [IpunnBanue u3 G10peTKr CTaHAapTHOTO pacTBOPa
3aKaHYMBAETCs B TOT MOMEHT, KOI'Jla OCIeayolas nopuus npuinsaemoro pacrsopa AgNO3 He
BbI3bIBAa€T 00pa30BaHUs HOBBIX KOJIMYECTB ocaaka AgBr. B aTor MoMeHT, TUTpyeMBIil pacTBOp
HOJHOCTBIO CTAHOBUTCS IPO3PAYHBIM BCIIEICTBUE KOATYJIALMU B TOUYKE 3KBUBAJIEHTHOCTH. JTOT
METO/]I Ha3bIBalOT METOJOM ITPOCBETICHMSL.
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6) Meton Mopa, ocHOBaHHBII Ha peakuuu, nporekatomein Mmexay Ag+ u Cl” nonamu u
BBITIOJTHAEMOH B MMPUCYTCTBUU MHAMKATOPA - pacTBopa xpomara kanus (K2Cr207).

B) Meton ®osnbrapja, OCHOBaHHBIM Ha peakluu, mporekawomend Mmexay Ag+ u SCN
MOHAMH U BBINOJIHAEMON B MPUCYTCTBUU MHAMKATOpPa - HOHOB *kene3a (I1I). K ananuzupyemomy
pacTBOpy, colepiKalieMy, Hanpumep, Ag'-HOHBI, TPWIMBAIOT MO KaIulsiM M3 OIOPETKH
crangapTHbIi pactBop NHaSCN.

r) Merox ®dasHca, OCHOBaHHbBIII Ha NPUMEHEHHWU TaK Ha3bIBAEMbIX a/JCOPOLMOHHBIX
UHIMKaTOpoB. [ amoreHunpl cepebpa CKIOHHBI K 0OOpa30BaHUIO KOJUIOMJIHBIX pacTBOpoB. B
npucyTcTBuM u30bITKa Hal-nonoB BcienctBue ancopOuuu AgHal uwactuuku mnpuobperaroT
OTPHULIATENIbHBIA  3aps]. 3apsDKeHHbIE YacTUIbl  00JIaAal0T  BBICOKOH  aJCcOpOLMOHHON
CHOCOOHOCTBIO ¥ MIPHUTATHBAIOT K ce0e YaCTHUIIbI, HEeCyIre 00paTHBIC TIO 3HAKY JJIEKTPUYECKUE
3apsiibl, U 00pa3yloT C HMMHU MalopacTBOpUMble coefuHeHus. OOpa3oBaHuEe KOJJIOMAOB U
COITyTCTBYIOIIIME 3TOMY IIPOIECCY SBJICHUS HUCIONB3YIOT B KOJMYECTBEHHOM aHaim3e. Ha
UCIOJIb30BAaHUM  KOJUIOMJHBIX CBOMCTB TaJIOT€HHUJOB cepedpa OCHOBAHO IPUMEHEHHE
aJICOPOIIMOHHBIX ~ MHIMKATOPOB. AJICOPOLIMOHHBIE  MHIUKATOPBI  MPEACTABISIOT  COOOU
OpraHUYECKHE COEAMHEHUs, SBISIOIINECS CIa0bIMU KUCIOTaMH,

KommniekcoHomeTpusi. MeTo1bl KOMILIEKCOOOpa30BaHUsI OCHOBAHBI HA MCIIOJIb30BaHUU
peaxknuu o0pa3oBaHUs KOMILIEKCHBIX COEAMHEHU. [Tonw3ysich METOAaMHU
KOMIIIEKCOOOPa30BaHUSI, MOKHO KOJMYECTBECHHO OINpPEIENATh pasHooOpasHbie KaTHOHBI (Ag',
Hg?*, AP* u np.) u ammomst (CN-, F, CI um 7p.), CKIOHHBIE BCTyHaTh B pEAKIUH
KOMILIEKco0Opa3oBaHus. Oco0oe MOJI0KEHHE CPEIU METOI0B KOMILIEKCOOOpa30BaHUs 3aHUMAET
TaK Ha3blBaeMasi KOMIIJIEKCOHOMETpPHUS (KOMIIJIEKCOHOMETPHUYECKOE TUTPOBAHKE), OCHOBAHHAs Ha
NPUMEHEHUN PeaKIiu 00pa3oBaHMs MPOYHBIX KOMIUIEKCHBIX COCAMHEHUH C HUTPUIIYKCYCHOM,
STWJICHINAMUHTETPAYKCYCHOH M JIPYITMMH aMHMHONOJIMKAPOOHOBBIMM KHUCJIOTaMHM, AAIOLIUMHU
KOMILJIEKCHBIE COeIMHEHHSI CO MHOTHMMH KaTHOHaMH. KoMIiekcoHoMeTpus - MeTol 00beMHOT0
aHalu3a, OCHOBAaHHBIM Ha HCIOJb30BAHUU PpEAKIUl KOMIUIEKCOOOpa30BaHHsS C IOMOILBIO
KOMILJIEKCOHOB.

OcHOBHBIE NMOIPEIIHOCTH THTPUMeTPUYecKoro Meroga. Onepanuy, BHIIOIHIEMbIE B
X07Ie KOJTMYECTBEHHOTO OMPE/IeNICHHSI, MOTYT BHICTYNIATh HCTOYHHKOM ITOTPEUTHOCTEH, BIMSFOIINX
Ha TMPaBWIBHOCTh pPE3yJibTaToOB aHanu3a. OOmas MHOrpemHOCTh crnocoda KOJINYeCTBEHHOIO
OTIpeIeJICHNS JIEKAPCTBEHHBIX CPEJCTB HOPMUPYETCS U MPUBOJUTCS B HOPMATHBHOM JOKYMEHTE
KaK Ipefiesl CoIepKaHusl JeMCTBYIOIIEro BEeIecTBa B JIEKAPCTBEHHOM cpesicTBe. Bo n3bexanue
MOBBIIIICHUS]  JIONYCKAaeMOW TOTPEITHOCTH HEOOXOIUMO KOHTPOJIUPOBATh TMPABMIIBHOCTH
BBINOJIHEHHSI OT/ENbHBIX OINEpalnii, OCOOCHHO CBs3aHHbIX ¢ H3MepeHMsAMH. [lorpemmHoctu
BBITTOJIHSIEMBIX M3MEPEHUH KiIacCH(PUIUPYIOT Ha a0COTIOTHBIE U OTHOCHTEIbHBIE. AOCOIIOTHBIE
OLIMOKM NPUBOJUMBIX H3MEPEHHH OOYCIOBIEHBl BO3MOXHOCTSIMH MCIIOJIB3YEMBIX CPEICTB
U3MEPEHUs] U HOCAT OOBEKTUBHBIA Xapakrep. HU OJHO KOJIMYECTBEHHOE OIpeNeIeHHue He
o0xoautcst 6e3 M3MepeHus: Macchl WM 00beMa. YMEHBUINTh BIUSHHE JIONyCKaeMbIX B XOJIe
aHaM3a MOTPEUIHOCTe Ha CTaAMAX W3MEPEHHUs, Kak MacChl, TaK U 00beMa MOXKHO 3a CYET
coOumo/ieHHsI TpeOOBaHUIM METPOJIOTHH, B COOTBETCTBUH C KOTOPBIMH OTHOCHTEJBbHBIN BKJIan
JIOITyCKAeMBbIX TOTPEIIHOCTEH B pe3ysbTaThl aHainM3a OyAeT YMEHbBIIAThCs C yBEITHYECHHUEM
U3MEPSIEMBIX BEJIMUHMH MacChl U 00beMa.

Jlnst m3MepeHust Macchl B (papMameBTUYECKOM aHAJIHM3€ HCIIONB3YIOTCS aHATUTUYECKHE
BEChl, OTHOCHUTEJbHAs MOTPEIIHOCTh B3BELIMBAHMA Ha KOTOPBIX B 3aBUCHUMOCTH OT MapKu
UCTIONIb3yeMBbIX BecoB MoxeT coctaBisaTh 0,001-0,01 % mnpu makponaBecke oxosio 0,5 T.
OTHOCHTENbHASA MOTPEIIHOCTh OyAeT BO3pacTaTh IPU YMEHBLIEHWH HaBecKu. Bo u3bexaHue
NPEBBIMICHHS JOMYCKaeMOM NOTPEIIHOCTH Ha CTaJUH U3MEPEHHUS MaCChl B METOTUKE TIPUBOTUTCS
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HaBECKa aHAJIM3UpPyeMoro olpaslia 4yuciaeHHO paBHas npumepHo 0,5 r u Oonee. Jlumps B
HEKOTOPBIX CJIy4asX /il OrPaHUYCHHO PACTBOPUMBIX BEIIECTB WM MPH HEOOXOJUMOCTH
000CHOBAaHHOH SKOHOMUH aHAJIM3UPYEMOI0 MaTepuaia HaBecka yMeHbiiaercs 10 0,1 r. Yacro B
XO0Jle TUTPUMETPHUECKOTO aHalM3a BO3HUKAET CHUTyallus, KOIJla paccuMTaHHas HaBecKa
OKa3bIBaeTCsl MUKpOHaBeCKOM. J{71s1 obecnieueHus: Haaexaliei TOUHOCTU IPU U3MEPEHUHN MacChl
MUKPOHABECKY YBEIMYUBAIOT 10 MAKPOHABECKH B COOTBETCTBYIOIIEE YHCIIO Pa3 C MOCIETYIOIMINUM
pa3BezieHueM €€ B MEpHOI mocyze, KaluOpOBaHHON Ha BIMBAHUE, T. €. C IIOMOIIbIO MUIETOK,
00BEM KOTOPBIX CTPOrO COOTBETCTBYET 00beMy aJIMKBOTHI. OCOOYI0 3HAUMMOCTb NPH 0OBEMHOM
TUTPOBAaHUU HMeEET H3MepeHue oO0bEMa TUTpaHTa, T. K. MO KOJHUYECTBY M3PACXOJOBAHHOIO
TUTPOBAHHOTO pACTBOpa YyCTAHABIMBAETCS KOJIWYECTBO OMNpEAENseMOro BemecTBa. B
TUTPUMETPHUH JUIS U3MEPEHHS 00beMa TUTPaHTa HCIOIB3YIOT KATMOPOBAHHBIC HA BBUIMBAHHE
MakpoOropeTku (25—100 M), mosrymukpooropetkn (5—10 M) u MmukpoOropetku (1-2 mir) ¢ meHou
nenenus 0,1 mi; 0,05 mur; 0,01 Mt cooTBeTcTBEHHO. B 3aBHCHMOCTH OT 00BEMa HCIIOJIb3YEMBIX
OIOpPETOK W IIEHBl UX JIEJICHHUS MaKCHMallbHasi MOTPEIIHOCTb, BO3HUKAIOIIAsA MPH 3TOM, OyneT
coctaBiATh npumepHo 0,5 % mpu npUMEHEHUH MaKpo- U MOIyMHKpoOopeTok U 1 % B ciydae
MCIIOJIb30BaHUSI MUKPOOIOPETOK.

Tak Kak IOTrpelIHOCTh, BOSHUKAIOIAs HA JAHHOM CTA/INH, SBJISIETCA 3HAUUTEIBHOM, TO MPH
BBIMOJIHEHUH aHAJIM3a CTPEMATCS K TOMY, YTOOBI pacxoj] TUTpaHTa ObUI MPUMEPHO pPaBHBIM
0o0beMy HCHOJB3yeMoi OropeTku. s coOirofeHus JaHHOTO YCIOBHA TPU COCTABICHUU
METOJIMKHA KOJMYECTBEHHOTO OIpe/eeHHs 3aal0T pacXoj TUTPaHTa MPUMEPHO paBHbI 20 mil
MIPU aHaJK3€ JICKAPCTBEHHOTO BEIIeCTBa (MaKpOBapUaHT OOBEMHOTO aHaJIN3a, €Clu OropeTKa Ha
25 mun) u 5-10 Mt (moaymMuKpoBapraHT 0ObEMHOTO aHaM3a, OropeTka Ha 5—10mir). B Metomuke
KOJIMYECTBEHHOTO ONPEJIENCHUs], KaK MPaBUJIO, IPUBOJIATCS HABECKA aHAIM3UPYyEMOro oopasiua u
KOHIIEHTpAIUsl TUTPaHTa, a 00bEM PAacXolyeMOro Ha TUTPOBAHHWE THUTPOBAHHOTO PACTBOpA HE
yka3piBaercs. Jlng mpaBuiabHOrO  BRIOOpa  OIOPETKM  UIi  THUTPOBAaHUS  HEOOXOIUMO
MpeBapUTENIbHO MPOBECTH pacueThl MO pacxoAy TUTpaHTa. B panpHeleM B Xole aHaiu3a
UCTIONB3YIOT MaKpO-, TOJYMUKPO- WM MHKPOOIOPETKH B COOTBETCTBUHU C TOJTYYCHHBIMH TIPU
pacuere [MaHHBIMH. B THUTpUMETpUM HABECKY aHAIM3HPyeMOro oOpas3lia pacCUUTHIBAIOT C
WCIIOJIb30BAHUEM THUTpA M0 OMpPEAeIieMOMY BEIIECTBY U 3aJaBaeMOro pacxojia Tutpanta (20 mi
IIPU aHAIKM3€E JIEKAPCTBEHHBIX BEIIECTB). PaccunTaHHyI0 TakMM 00pa3oM HaBECKY OLIEHUBAIOT C
MO3UIMI METPOJIOTUH U NTPU HEOOXOAMMOCTH MCIIONB3YIOT IPUEM Pa3BEICHUS.

Takum oOpa3om, o0Imias MOTPEIIHOCTh THUTPUMETPUHM B MAaKpOBAapHAHTE COCTABIISET
npumepHo 0,5%. VMIMeHHO Takasi MOTrpemIHOCTh B COOTBETCTBHM C CYIIECTBYIOIIMM IOPSJIKOM
JOTTYCKaeTCs MPU KOJIMYECTBEHHOM aHAIM3€E JIEKAPCTBEHHBIX BEIIECTB.

4, UnnwcTpaTuBHBIN MaTepuas:
- TaOJINILIBL,
- mpe3enTanus Microsoft Power Point.

5. JIutepaTtypa
OCHOBHA:

HA PYCCKOM sI3bIKe:
ApsicranoBa T.A. @apmaneBTrdeckas XuMus, y9eOHUK, ToM |: - Anmatsr: «9Bepoy, 2015.-572
c.
ApsicranoBa T.A. ®apmaneBTudeckas XuMusi, yaeOHuK, ToM |1:- Anmatsr: «9Bepoy, 2015.-640c.
locynapctBennas ¢apmaxomnest Pecnyonuku Kazaxcran.-Anmater:«0Kubek >xonb», 2008.-Tom
1.- 592c.
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l'ocynapctBennas papmakones: Peciybnuku Kazaxcran.- Anmatsl:«OKubek xoibp», 2009.-Tom
2.- 804c.

lNocynapctBennas gapmakonest Pecriyonuku Kazaxcran.-Anmatsi:«Kubek xomby, 2014.-Tom
3.-729c¢.

KoHnTponb kauecTBa U cTaHAapTH3aLUs JIEKAPCTBEHHBIX CPEACTB: METOJAUYECKOE ITocoOue / moj
pen. Pamenckoii I'. B., Opma6aesoii C. K.-M: | MI'MYV; - HleimkenT: FOKT'®A, 2015. - 285 c.
OppnabaeBa C.K. AHanu3 JneKkapCTBEHHBIX IpPENapaTroB, IPOU3BOJHBIX apOMaTHUYECKHX
coenuHeHui: yuebHoe nocobue.-1lIpiMkenT: «9nem», 2012.-250 c.

Pamenckas ['.B. ®dapmanenBtuueckass xumus: yuyeOHUK.-M.: BMHOM. JlaGoparopus 3HaHU,
2015.-467 c.

PykoBoscTBO K 1a00paTOPHBIM 3aHATUSAM MO (papMaleBTUYECKOW XMMHUHU moj penakuuen I'.B.
Pamenckoii.-M.: IIumot, 2016.-352 c.

XamuymiuH, @. A. MH]pakpacHas crekTpockonus B (apManeBTHUECKOM aHajiu3e: yueOHoe
nocobue / - M.: I'DOTAP-Menua, 2017. - 160 ¢

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

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

HA Ka3aXCKOM fi3bIKe:
ApsicranoBa T.O. @apManeBTUKAIBIK XUMUS: OKYJIBIK.T. | -Anmatsr: «OBepoy», 2015.-592 6.
ApsicTanoBa T.O. @apmalieBTUKAIBIK XUMHSI: OKYJIBIK.T.2-AIMaThI: «OBepoy, 2015.-6026.
TypcybekoBa, b.J. beiiopranukanblk IOpuTiK 3aTTapibl Tajufay: OKY Kypajbl.- AJMAaThl:
«39Bepon, 2016. - 120 6et. C
Kazaxcran PecriyOmmkaceiabpiy MemiekeTTik papmaxonesichl.-Anmartsr: «Kidek sxombn», 2008.-

1 T.-5926.

21. Kazakcran PecnyOnukacsiHIH MeMiekeTTik (apmakornesichl.-Anmarsl: «Kibek Koibh,
2009.-2 T.-8040.

22. Kazakcran PecnyOmukacbiHblH MemiekeTTik (apMakonesichl.-AaMatel: <«OKiGex Komb,
2014.-3 T.-7090.

23. Kpacno E.A. ®apmanusiablk XUMHUS CypakTap MEH jKayanTap TYPIHAE : OKy Kypabl
/DapManieBTHUECKass XMMHS B BOMPOCax M OTBeTax: yueOHoe mocobue. - M.: [DOTAP-
Menua, 2016. - 704 ¢

24. OpnabaeBa C.K., KapakymoBa A.Il. ['MUmuppus3uH KBIIKBUIB TYHABUIAPBIHBIH JTOPLTIK
npenapaTTapblHbIH OlpbIHFailIaHFaH camachlH Oakpliay oJiCTEMENepiH rKacay: FbUIBIMHU-
omictemenik Hyckay.-IIIbiMkeHT: «Onmem».- 2013.-92 6.

3JIeKTPOHHBIE PeCyPChI:

21. ApzamacueB A.Il. @apmarneBTrueckas XuMus [ DIEKTPOHHBIN pecypc]: yued. mocooue / A.
I1. Ap3amactieB. - DIeKTpoH. TekcToBble AaH. ( 86,7 M0O). - M.: "I'DOTAP-Menua", 2011. -
640 c. 1. onit. quck (CD-ROM).

22. KoHTponb KauecTBa W CTaHAAPTH3AIMS JICKAPCTBEHHBIX CPEICTB [DIEKTPOHHBIN pecypc]:
Meroandeckoe mocodbue / mox pen. Pamenckoit I'. B., Opnmabaesoit C.K.-M: | MI'MYV;
[emvkenT: FOKT'®A.-DnektpoH. TekcToBble AaH. (4.91M6). 2015. — 285 c.

23. OpnabaeBa, C. K. AHamu3 IekapCTBEHHBIX IPENapaToB, MPOU3BOIHBIX APOMATHYECKHX
coequnennii IIeiMKkeHT: «Onem», 2012, - 300 c.
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24. Opnabaesa C.K., Kapakymnosa A.Ill. ®apmaneBTHKANBIK XUMUS. ApOMATThl  KOCBUIBICTAp.
[DnekTponasl pecypc]: Okynsik. / C. K. Opnabaepa; A.IlLl. KapakynoBa; KP nencaymibik
cakray mMuHHcTpiiri. OKM®A. - Dnextponasl MaTiHAl ManiMmeT (12.5M0). - IlbiMKeHT:
OKM®A,- lIsmvkenT, 2016.-296 6.

25. dapmarieBTHYCCKast XUMUS [ DIIEKTPOHHBIN pecypc]: yuebnuk / moxa pea. T. B. [neTHeBoi. -
DnekTpoH. TekcToBbie naH. ( 50,6M0). - M : TDOTAP-Menua, 2017

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

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

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

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

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

duekTpoHHble pecypebl BULL

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

PecniyOiinkaHckas Me:KBY30BCKast aieKTpoHHast oudauorexa (PMOB) — http://rmebrk.kz/

[udposas budaunoreka «Aknurpressy - https://www.aknurpress.kz/

OnekrponHas Oubianoreka «dmurpad» - http://www.elib.kz/

Onurpad - Hopraiz MyJIbTUMEIUINHBIX yueOHUKOB https://mbook.kz/ru/index/

3B6C IPR SMART https://www.iprbookshop.ru/auth

uH(pOopMaIIMOHHO-TIpaBOBas cucTeMa «3aHy - https://zan.kz/ru

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

JAONOJIHUTEIbHAS:

13. AppicranoBa  T.A., ApsicranoB JX.M. VIHHOBaLMOHHBIE TEXHOJIOTMU B
bapMarieBTHUECKOM 00pa30BaHUM: 00yUYeHUE U KOHTPOJIb. YUeOHO-METOIMUYECKoe mocodue. —
IIemkenT, 2012.- 175¢.

14. KpacnoB E.A. ®dapmaneBTuueckas XHMHUS B BONpOCAaX M OTBETax: ydeOHOE
nocoo6wue. - M.: "Jlurreppa", 2016. - 352 c.
15. Opnabaesa CK, Hanguposa C.H. YHUpHUIUpOBaHHBIE METOJIUKH

XpOMAaToOrpauucCeKoro  aHajim3a JIGKQpCTBEHHBIX (OpPM  METPOHHAA30JIa:  HAyIHO-
Meroandeckue pekomenaanuu.-1IsiMkenT: «9nem», 2015. — 84 c.

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

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

18. 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. KonTpoJibHbIE BOPOCHI

1. Kak kmaccuunupyroTcst MeTOIbl KOTMYECTBEHHOTO aHann3a?

2. Kak xiraccuuiupyroTcsi METOIbl XUHMHUYECKOTO TUTPUMETPUUECKOTO aHan3a?
3. Kakum 00pazom paccuuthiBaeTcsi akTop SKBUBAIEHTHOCTH B XUMUYECKOM
TUTPUMETPUYECKOM aHaAIN3E?

4. BeiOop MHAUKATOPA B METO/I€ KHCIIOTHO-OCHOBHOTO TUTPOBAHHUSI.

5. B ueM oTiiune TOUYKM KOHIIA TUTPOBAHUS OT TOYKU SKBUBAJIEHTHOCTH?

6. Korma ucnonb3yercst BApuaHT 00paTHOTO TUTPOBAHUS ?
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7. B uem BbIpakaeTcs KOJIMYECTBEHHOE COAECP KaHUE JICHCTBYIOIIErO BEIIECTBA B
JIEKapCTBEHHBIX BELECTBAX?

8. Uto Takoe nmonpaBoyHbIA KOAPGUIMEHT JIIsl TUTPOBAHHBIX pacTBOpoB? Kakoe 3HaueHue o
MO’KET IPUHUMATh?

JIEKIIUS NeS

1. Tema: Heoprauuueckue JIC, mpousBoansie snementoB VIII — VII rpynn nepuoanyeckoi
cucremsl J[.M.Menneneena.

2. Hean: ¢popmupoBanue y oOyyaromuxcs 3HaHUN Heoprannueckue JIC, MPOM3BOIHBIC 3IEMEHTOB
V11— VII rpymm neproandeckoit cuctems J[. 1. MeHneneeBa Ha BceX 3Tanax pazpaO0OTKu, MOTyYeHHUs,
XpaHeHUs ¥ MPUMEHEHHS B COOTBETCTBMM C TPEOOBAHUSAMH HOPMATUBHOM JOKyMEHTAIUH,
TOCYapCTBEHHBIMH ~ NPUHIUIIAMA H  TIOJOXXCHUSMH, PETJIAMEHTUPYIOUIMMH  Ka4eCTBO
JIEKapCTBEHHBIX CPECTB.

3. Te3ucsl JeKI UM

Ilnan:

- VII rpynna nepuoau4ecKoi CUCTEMBI P-3JIEMEHTOB;
- VIII rpynna nepruoau4eckoi CUCTEMBI 3JIEMEHTOB.

VII rpynna nepuoan4ecKoii CHCTeMbI P-3J1€MEHTOB

['maBHYIO MOATPYMITy COCTABIISAIOT BOJAOPOJ U rajioreHsl: (hrop, XiIop, 6pom, oA U acTar.
[To comepxkaHHIO B OpraHW3Me XJIOP OTHOCHUTCS K MAaKpO3JEeMEHTaM, a OCTajJbHbIE - K
MHUKpodsieMeHTaM. DTOpHUI-MOHBI KOHLIEHTPUPYIOTCSI B KOCTHOM TKaHU, 3yOHOI SMaliu, HOTTSX,
Koxke. XJIOpUI-HOHBI - YYacTBYIOT B aKTHBHPOBAaHMHM HEKOTOPHIX (epMeHTOB. bpomua-noHsl
OOHapy’KeHbI B JKEJIYJ0YHOM COKE, CIIM3UCTON XKelyJlKa, Ila3Me KpOBH, LIIUTOBUIHOM kenese,
MOYKaXx, MeyeHH, ceneseHke. OKoJo MOoJOBHUHBI HO/a, COJIEPIKAIIETrocsl B OpraHu3Me, HaXOAUTCS B
IIUTOBHUTHOM XKele3e, Te 00pa3yloTes Hoacoaepkalie ropMOHbl TUPOKCUH M TPUHOATHPOHUH.
B monekynsipHoit (hopMe TasoreHsl B MPUPOJE HE BCTPEUAETCS, UX MOJEKYJbl UMEIOT BHICOKYIO
PEAKIIMOHHYIO CIIOCOOHOCTh, OJIHOBAJICHTHBI. By yun OKHCIUTEISAMH, TaJOTeHbl HCIIOIb3YIOTCS
Kak Jae3uHuuupytomue pemectsa. OTop U OpoM OYEHb TOKCHYHBL. XJIOp NPUMEHSETCS B
KAueCTBE aHTHCENTHKA s 00e33apakuBaHus Boabl Mox - sBnserca JIC (B BuAE CIUPTOBBIX
pacTBopoB). Mo sneTyu mpu oOBIYHOM TeMmIepaType, MPU HATPEBAHHH BO3TOHSETCS, 0Opasys
¢uonerosle mapel. Temneparypa ruiaBienus 114°C, mano pacTBOpuM B BOjE, PaCTBOPUM B
OpPraHUYECKUX PaCTBOPUTEIISX.

[lonnuHHOCTE yCTAHABIMBAIOT PEAKLUEN B3aUMOJEHCTBUSA HOJAa M KpaxMajibHOIO
KJelicrepa ¢ oOpa3oBaHMEM TIPOAYKTa CHHETO IBeTa. KOJIMYEeCTBEHHO WOa OMpenensioT
TUTPOBAHUEM THOCYJIb()ATOM HATPUS B MPUCYTCTBUM MHIMKATOpa KpaxmaJa:

[2+2Na2S203 —2Nal+Na2S40e.

Bce ranorens! 00ajaroT 04eHb pE3KUM 3araxoM. BibIxaHue uxX BBI3BIBACT pazapaKeHHUE
JIBIXATENNbHBIX MyTeH 1 BOCTIAJIEHUE CIU3UCTBIX 000104€eK. Yallle rajgoreHsl HaxoIsiT IPUMEHEHHUE
B MEJMIIMHE B BUJIE COEMHEHUN C APYTUMU 3JIEMEHTaMHU:

1. CoenuHeHus TaIOTEHOB € KUCI0POa0M 110 Ty X20, (OKCHIBI), KOTOPBIE C BOAOW AAfOT
COOTBETCTBEHHO THIIOXJIOPHCTYIO, TUMOOPOMHUCTYIO M THIOHOAMCTYIO KUCIOTHL. Colln 3THX
kucnot aBisitoTes JIC 1 Ha3bIBatOTCS TMIIOXJIOPUTAMHU.
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[TosrydaroT rnpu B3auMoIeHCTBUU XJI0pa C TUAPOKCUAAMH LIEIOYHBIX METAJJIOB!

2NaOH+Cl2>—NaOCI+NaCl+H20

[IpoMblnieHHBINH COCOO MONY4YeHHUsI OCHOBAH Ha AJIEKTPOJIM3E XJIOPHUJIOB HATpUS WIH
KaJIUs.

Ucnpitanne Ha mogmmHHOCTh, KO M mMpuUMeHEHHE OCHOBAaHBI HAa OKHCIHUTEIbHBIX 20
CBOMCTBax H3TUX BewecTB. (OCHOBHbIE JIEKAPCTBEHHBbIE CPEACTBA: M3BECTb  XJIOpHas
(e3uH(EeKTaHT, aHTUCENTHUK, I€30/10PAHT), HATPUS (KaJIbLIKs) TUIIOXIJIOPUT.

2. CoelMHEHHUs TaJOreHOB C BOJOPOAOM - rajoreHOBOAOPOJHbIE KUcIoThl. Hampumep,
KHUCJIOTa  XJIOPDUCTOBOJOpPOAHAsE  (COJIiHAas) -  HOPOAYKT  IPOM3BOJACTBA  XUMHUYECKOU
npomMbinuieHHOCTH. [lonydaroT pactBopeHuem B Bojie xjiopoBoaoposa. B I'd PK Bkitouensl 1Ba
mperapara XJIOpOBOJIOPOIHON KUCIOTHI: KUCIIOTa XJIOPHUCTOBOIOPOAHAS (TUIOTHOCTE 1,222-1,224;
oOwvemHas nons 24,8-25,2 %) u KucioTa XJIOPUCTOBOJIOPOAHAS pa3BeAeHHas (TIIOTHOCTH 1,038-
1,039; o6semuast gois 8,2-8,4%).

XJ10pUA-NOH MOKHO 0OHAPYKUTH ¢ ToMoIIbio AgNO3 niin pu HarpeBaHuU ¢ AUOKCHUIOM
mapranua. CozepkaHue XJIOpOBOJOPOJAA B Ipenaparax OINpEIesitloT METOJOM HEWTpalu3aluy,
tutpyss NaOH B [pucyTcTBUM  MHAMKAaTOpa METHUJIOBOIO  OpaH)XXEBOro, a Takke
apreHTOMETPUYECKUM METOJIOM I10 XJIOPUANOHY.

B tepaneBTHUeCcKUX LENAX KUCHONB3YIOT Pa3BEACHHYIO XJIOPOBOJOPOAHYIO KUCIOTY IIPU
MATOJIOTUSX JKETyI0YHO-KUIIIEUHOTO TPaKTa.

3. CoenuHeHHs] CO INEIOYHBIMU MeETaJJIaMH - TajJOreHHjbl (mpenaparbl XJIOPHUAOB,
OpOMHUJIOB, HOTUJIOB).

Hatpus xiaopuz nonyyarot U3 BoJbl 03€p U MOPEH, UICTOUHHUKH KaJHsl XJIOPUIA - MUHEPAIIbI
CUJIbBUHUT WJIU KapHAUIUT. BpOMUIbI MOTyYaroT pa3audHbIMU CIIOCOOAMHU.

[lo (¢usnueckuM cBOWCTBaM MPEACTABIAIOT CcOOOM Oenble WM OECIBETHBIC
KPUCTAILTMYECKHE BeliecTBa 0Oe3 3amaxa, COJIGHOTO BKyca, JIeTKo (0COOGHHO HOJUIBI)
pacTBOpSIONINECcs B Boje. MOMMIBI IETKO PACTBOPSIOTCS B ITAHOJNE M IVIHIIEPHHE 1O CPABHEHHIO
C XJIOpUAAMH U OpOMHIaMHU.

HcnbiTanus Ha MOJUIMHHOCTD TAJIOT€HUI0B OCHOBAHbI HA PEAKIUAX C COOTBETCTBYIOIIMMHU
KaTHOHAMH W aHWOHaMHU. [aJoreHHI-MOHBI TakKe OOHAPY)KMBAIOT OCAJOYHOM peakuuel c
pacTBOpOM HHUTpaTa cepedpa B a30THOKHCIOM cpene. [Ipu 3Tom 00pa3yroTcs TpyJHOpacTBOPUMbIE
COJIM TaJOreHU/I0B cepedpa, KOTOpble OTIMYAIOTCA IO OKpPAcKe M PacTBOPUMOCTH B pacTBOpE
aMMHMAKa.

[Ipu ucnpITaHUM HA YUCTOTY CJIEAYET KOHTPOJIUPOBATH JIOMYCTHUMbBIE TPEIETbl MPUMECei
Opomart-, iofaT-, IMaHUA-, THOCYIb(}AT-, CyTbPUT- U HUTPAT-HOHOB.

KonnuecTBeHHOE oOmpenesieHUue MpenaparoB TaJIOreHu0B 1o ['D  BHITOAHAIOT
apreHTOMETPUYECKUM METOJIOM, TUTPYsS B HEHTpaidbHOU cpele (MHIMKATOP XpOMAT Kallvs)
xnopue! 1 6pomusl. Moauas onpenensior MeTogom DasHca B yKCYCHOKHCIION cpeie (THTPaHT
0,1 M pactBop HUTpaTa cepedpa u aIcOPOIMOHHBIN MHINKATOP Y03UHAT HATPHS).

lNamorenuapl MMPOKO MCMONB3YIOT B JIedeOHOM mpakTuke. HaTpust Xiaopua OCHOBHas
YacTh  COJIEBBIX U  KOJUIOMJHO-COJIEBBIX  PAcTBOPOB, TNPHUMEHSEMBIX B  KauyecTBE
I1a3Mo3aMellaouX KuaKocTe. Kanus xsopus - aHTHapUTMUYECKOE CPEICTBO; KaK UCTOYHUK
MOHOB KaJlusl U BXOJUT B COCTaB IIa3MO3aMEIIAONINX KUAKOCTe. HaTpust u kanus 6poMubl
HA3HAYAIOT B KAYECTBE CEIATHBHBIX CPEICTB. MOMMIbI MPUMEHSIOT MPH HEOCTATKE iHoxa B
OpraHMU3Me U HEKOTOPBIX BOCMAIUTEIbHBIX MATOJIOTUX.

VIl rpynna nepuoau4veckoii cucreMbl 3JieMEeHTOB
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B rpynmy BXozsT kene3o, Ko0anbT, HUKEIbh U JPyTrue METaJUTbl. B KIMHUKE MPUMEHSIOT
xene3a cynbdat (II), KoTopblil momyydaroT, pacTBOpsis U30BITOK BOCCTAHOBJIEHHOTO Kene3a B 25-
30%-HOM pacTBOpE CepHOU KUCIIOTHI Ipu HarpeBanuu a0 80 °C.

IIpenapar nerko pactBopuM B Boje. '@ PK pekomennyer nist oOHapykeHUsI KaTHOHA
JKeyesa peakuuio oOpa3oBaHHMs CHHEro ocajgka OepJIMHCKOM Ja3ypu IpH  JeWCTBUU
rekcanuanodeppara Kaaus.

Cynbhar-uoH oOHapYKUBAIOT IO PEAKIIUU C pACTBOPOM XJIOpUIa Oapus.

JU1st KOJTMYECTBEHHOTO OIIPEIEJIEHUS UCIIOIb3YIOT PEaKIio OKUCIIeHUs HOHOB xkerne3a (1)
B uonbl xeine3a (III) ¢ momomipio TUTPOBAaHHOTO pacTBOpa INepMaHraHara kanus. I[IpocTbim
meToaoM orpenenenus xenesa (II) sBasercs nepumerpus. Onpenenenue o0IIEro coaepKaHus
JKeye3a B JIEKQpPCTBEHHBIX CPEJCTBAX M YCTAaHOBJIEHHE €ro MpPHUMECH MPOBOJAT METOAOM
PEHTIeHO(UIyOpECLIEHTHON crnekTpockonuu. M3 mpemapaToB keje3a W3BECTHBI LENbIH psif
JIeKapCTBEHHBIX (hopM, B KoTOpbie BXoaAT xene3o (II) u sxene3o-uonsr (I11).

4. UnuocTpaTUBHBIN MaTepuaJ:
- TaOJIMIIBL,
- mpesenranus Microsoft Power Point.

5. JlutepaTtypa
OCHOBHAasl:

HA PYCCKOM fI3bIKe:
ApsicranoBa T.A. @apmarneBTudeckas XuMus, yaeOHUK, ToM |: - Anmatsl: «9Bepoy, 2015.-572
c.
ApsicranoBa T.A. @apmaneBTuueckas XuMusi, yaueOHuk, ToM |1:- Anmatsr: «9Bepoy, 2015.-640c.
lNocynapcrBennas ¢gapmakoness Pecryonuku Kazaxcran.-Anmatsl:«Kubek xombi», 2008.-Tom
1.- 592c.
lNocynapcrBennas dapmakornies Pecyonuku Kazaxcran.- Anmatel:«OKubek xombn»y, 2009.-Tom
2.- 804c.
lNocynapcrBennas ¢apmakoness Pecryonuku Kazaxcran.-Anmatsl:«Kubek xombi», 2014.-Tom
3.-729c¢.
KonTponb kauecTBa v cTaHAapTH3AIUS JIEKAPCTBEHHBIX CPEACTB: METOAUYECKOE MOCcoOue / Mo
pen. Pamenckoii I'. B., Opna6aeBoii C. K.-M: | MI'MYV; - [lIemvkenT: FOKT'®A, 2015. - 285 c.
Opnabaesa C.K. AHanu3 JneKkapCTBEHHBIX TpENapaTtoB, MPOU3BOJHBIX apOMaTHUYECKHX
coenuHeHU: yaeObHoe mocobue.-IIIsiMkenT: «Onem», 2012.-250 c.
Pamenckas I'.B. ®@apmaneBtuueckas xumus: ydeOHuMK.-M.:. BUHOM. JlaGoparopus 3HaHWHA,
2015.-467 c.
PykoBosICTBO K 1a00OpaTOPHBIM 3aHATUSAM MO (papMaleBTUYeCKo XUMHUU 1o penakuuen [.B.
Pamenckoii.-M.: ITumor, 2016.-352 c.
XammymuuH, @. A. VH]pakpacHas crekTpockonus B (papMaleBTUYECKOM aHallu3e: yueOHoe
rmocodue / - M.: TDOTAP-Menmna, 2017. - 160 ¢
Method validation in pharmaceutical analisis: a guide to best practice / editors dr. Joachim Ermer.
- 2nd ed. - Germany: Wiley-VCH, 2015. - 418 p.
Watson, David G. Pharmaceutical analysis: a textboor for pharmacy students and pharmaceutical
chemists / David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. - 459 p.

Ha Ka3aXCKOM fI3bIKE€:

ApsictanoBa T.O. dapmaneBTHKAIBIK XUMUS: OKYJIBIK.T. | -AnmMaThl: «OBepoy, 2015.-592 6.
ApsicranoBa T.O. @apManeBTUKAIBIK XUMUS: OKYJIBIK.T.2-AJMaThl: «OBepoy, 2015.-6026.
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TypcyOekoBa, b.W. belopranukanblk AopiLIiK 3aTTapAbl Taunay: OKy Kypaibl.- AJIMAaThl:
«3Bepoy, 2016. - 120 Get. C

28. Kazakcran PecryOnmkacsiasiH MemutekeTTik Gpapmakorescel.-Anmatsl: «Kibek sxomnbn», 2008.-
1 T.-5926.

29. Kazakcran PecryOnmkacsiasiH MemutekeTTik Gpapmakorescel.-Anmatsl: «Kidek sxombn», 2009.-
2 T.-8046.

30. Kazakcran PecyOnukacsineiH MemitekeTTik dapMakoneschl.-AnmMats: «Kidek xombi», 2014.-3
T.-7096.

31. KpacmoB E.A. ®apMamisuiblKk XHMHUSI CYpakTap MeEH jKayamnrTap TYpPIHIAE @ OKY Kypalbl
/®@apMmanieBTHUYECKasi XUMHs B BOIpocax U oTBeTax: yuebHoe mocodue. - M.: [DOTAP-Menua,
2016. - 704 ¢

32. Opnabaesa C.K., Kapakyiora A.Ill. ['muuuppu3uH KBIIKBUIBI TYHABLIAPBIHBIH JTOPUTIK
IpermapaTTapelHbIH ~ OlpbIHFAMJIaHFAH camachlH Oakbuiay OJICTeMENepiH jKacay: FhUIBIMH-
onicreMenik Hyckay.-IIIpiMkeHT: «Omem».- 2013.-92 6.

3JIeKTPOHHBbIE PecypChl:

31. ApzamacueB A.Il. @apmarneBTrueckas Xumus [DIeKTpoHHEIH pecypc]: yued. mocodue / A. I1.
Ap3zamaciiesn. - JJIeKTpoH. TeKCToBbIe JAaH. ( 86,7 M0O). - M.: "I'DOTAP-Memua", 2011. - 640 c.
a1 onT. auck (CD-ROM).

32. KoHTponp KauecTBa W CTaHIApTU3ALUSA JIEKApPCTBEHHBIX CPEICTB [DIIEKTPOHHBIN pecypc]:
MeTomdIeckoe mocooue / mox pen. Pamenckoii I'. B., Opna6aesoii C.K.-M: | MI'MYV; IIIbiMKeHT:
FOKT'®A.-DnekTpoH. TekcToBble AaH. (4.91M6). 2015. — 285 c.

33. OpnmabaeBa, C. K. AHanm3 JeKapCTBEHHBIX TpPENapaToB, MPOU3BOJHBIX aAPOMATHUECKUX
coenunennii IIeiMkeHT: «Oaem», 2012, - 300 c.

34. Opnabaesa C.K., KapakynoBa A.Ill. ®apManieBTUKaIBIK XUMHUS. ApPOMATTHI KOCBLJIBICTAp.
[DnekTponasl pecype]: Okynbik. / C. K. Opnabaepa; A.Ill. Kapakynoa; KP nencaynsik cakray
muHHCTPIITl.. OKM®A. - Dnexkrponast MatiHAi manmiMeT (12.5M6). - Ieivkent: OKM®A,,-
IIemkeHT, 2016.-296 6.

35. dapmarneBTHUecKast XuMusl [ DNEKTPOHHBIN pecypc]: yuebnuk / moxa pea. T. B. [IneTHeBoi. -
DNeKTpoH. TeKcToBbIe aH. ( 50,6M0). - M : [DOTAP-Menua, 2017
The British Pharmacopoeia (BP 2016). — London The Stationery Office.-2016.

The European Pharmacopoeia 8.4.- EDQM.-2015.

The Japanese Pharmacopoeia, 16" edition.- 2013.

The International Pharmacopoeia, 5" ed. — Geneva: WHO.- 2015.
The United States Pharmacopeia, 38 National Formulary 33.-2015.

JAOTOJIHUTEIbHAS:

19. ApsicranoBa T.A., ApbsictanoB JX.M. MHHOBallMOHHBIE TEXHOJIOTHU B (papMarieBTUICCKOM
oOpa3oBaHuM: 00y4eHHE U KOHTPOJb. YdeOHO-MeTomndeckoe mocodue. — [lIemvkenT, 2012.- 175¢.

20. KpacnoB E.A. ®apmarieBTHUecKass XUMHUs B BONPOCax M OTBETaX: ydeOHoe mocoOue. - M.:
"JIutreppa", 2016. - 352 c.

21. OppabaeBa C.K., Hamupoa C.H. YHu¢unupoBaHHble METOAMKH XpOMaTorpaduycekoro
aHalM3a JIEKapCTBEHHBIX (OPM METPOHMIA30JIa: HAYYHO-METOAMYECKHE PEKOMEHIAINH.-
[lIemvMieHT: «Oaem», 2015. — 84 c.

22. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York: Oxford
University Press, 2014. - 96 p. +311. onT. auck (CD-ROM).

23. Cairns, D. Essentials of pharmaceutical chemistry: textbook / D. Cairns. - 4th ed. - London: [s.
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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. KoHTpoJIbHBIE BONIPOCHI
1) ITo xakum KpuTepusiM papMaKoneHHOTo aHau3a KOHTPOJIMPYIOT CBOMCTBA JIEKAPCTBEHHBIX

npenapatos VIII-VII rpynmner?

2) Maiite kpaTKyto XxapakTepucTuky @A JieKapCTBEHHBIX MPENapaToB IaJIOTEHOB U UX COJIEH,
raJIOT€HOBOIOPOAHBIX KMCIIOT U FAJIOTEHUIOB.

3) OcoGennoctu @A JIIT VIII-VII rpynmnsl neproanyeckoil CUCTEMBbI P-3JIEMEHTOB.

4) JlekapctBennsie npenapatsl VIII-VII rpynmsl nepruoaudeckoil CHCTEMBbI 3JIEMEHTOB M X
(dbapMaKoNeWHbIN aHaTH3.
7) Xapakrepuctuka JII1 VIII rpynmel nepruoanyeckoi CHCTEMBI 3JIEMEHTOB.

JIEKIIUS Ne6

1. Tema: Heoprauunueckue JIC, nponsBoHbie 35ieMeHTOB VI-V rpyni nepuoandeckoil CUCTEMBbI
J.M.Menpeneena.

2. Heab: ¢popmupoBanue y oOydarommxcsi 3HaHUN Heoprauuueckue JIC, MpOU3BOJHBIE HJIEMEHTOB
VI-V rpynn nepuoandeckoii cuctembl JI.M.Menneneesa Ha BCeX 3Tamax pa3pabOTKH, MOJTyYCHHS,
XpaHEHUsT U TPUMEHEHHs] B COOTBETCTBUU C TPeOOBAaHUSMU HOPMATHBHOW JOKYMEHTAIUH,
FOCYJapCTBEHHbIMU NPUHIUOAMU W  TOJIOKEHUSMH, PErJIAMEHTUPYIOUIUMU  KadecTBO
JIEKapCTBEHHBIX CPEJICTB.

3. Te3ucsl JeKIUH

IInan:

- VI rpynma nepuoiu4ecKkon CUCTEMBI P-3JIEMEHTOB;
- V rpynmna nepuogu4ecKoi CUCTEMBI JIEMEHTOB.

VI rpynna nepuoan4eckoii CMCTeMbl P-3J1€MEHTOB

W3 a10il rpymnmsl - XaJbKOI€HOB - 0CO00€ 3HAYEHUE JJIsl OpraHu3Ma MUMEET KHUCIOpPOJ
(BXOIUT B COCTaB MOJIEKYJIbI BOABbI U1 MHOTUX BAB) u cepa (sBisiercss CTpYKTypHOM equHMLEei
AMUHOKHCJIOT, NMENTUAOB, O0enkoB U T.1.). Ilo comepxkaHHi0 B OpraHM3Me OHU OTHOCSTCS K
MakpoasieMeHTaM. Ocobasi poJib B MPOSIBIEHUH OMOJIOIMYECKONW aKTUBHOCTH OTBOAMTCS CEJICHY
(MMKpORJIEMEHT), 00JajaleMy aHTUOKCHIAHTHOM aKTUBHOCTBIO. OTO CBOMCTBO CeJieHa
00BACHAET IMIUPOKOE MCIIOJIb30BaHKUE €ro coeMHeHuH B pa3nuuHblX JIC 1 B BUJe OMOIOrHuecKu
akTUBHBIX 700aBOK (BA/I).

Bona. B (dapmaneBTuueckoil mpakTHKE MCIONIB3YIOT: BOAY OYHMILEHHYIO, BOJY IS
uHbekuil B amnyinax (pH 5,0 - 7,0). Boagy ouunmieHHyo Mosiy4aroT TUCTHILISLUEH, HOHHBIM
0o0MEeHOM, 00paTHBIM OCMOCOM. Ee MCIBITBIBaIOT HAa YHCTOTY; BOCCTaHABIMBAIOIINE BELIECTBA
MyTeM KUIueHus B TeueHrne 10 MUH cMecH, COCTOSIIIIEN U3 BOJIbI, pa3BECHHON CEpHON KUCTOTHI
U pacTBOpa IepMaHraHata Kajus, MpPH 3TOM JOJDKHO COXPAHSATbCS PO30BOE OKpalllMBaHHE.
CopneprxaHre HUTPATOB M HUITPUTOB PETUCTPUPYIOT 110 OTPHUIIATEIBHOM peakiiy ¢ 1u(eHIIaMIHA
B KOHLIEHTPUPOBAHHOM CEpHOM KUCIIOTE (HE JOJKHO MOSBIATHCS OIy00€e OKpalluBaHKe).

WcnpiTanus Ha XJopuabl, Cyiab(GaThl, COIU KalbLMS U TAXKEJbIE METAUIBI MPOBOJAT B
cooTBeTcTBUM ¢ TpeboBaHusmMu ['d. Mukpobuosnornyeckas uuctota: He Ooznee 100
MUKpPOOPraHu3MoB B | Mi1 1 He Oosiee 3 OakTepuil TPyMNIbl KUIIEYHOU Magoyku B 1 1.
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[IpuMeHsIOT /U1 IPUTOTOBJICHUS MUKCTYP U JKUJKOCTEH Hapy>KHOro npumeHeHus. Bona
JUI. MHBEKIUH J0JKHA OTBEYaTh TPEOOBAHUSAM BOJbI OUHUILEHHOH, a TaKXkKe ObITh alMpOreHHOM,
HE COJIep’KaTh aHTUMUKPOOHBIX BELIECTB U APYTUX A00aBokK. [loaToMy noaBepratoT UCHBITAHUIO
Ha KpOJIMKAaxX Ha NHPOTeHHOCTh M MEXaHW4eckue BKItoueHHs. KOHTpoib Ha CTEpHIIBHOCTh
npoBoAar no '@ PK. BeimyckaroT B aMmiryax U3 HEMTPAIBHOIO CTEKJIA, KOTOPBIE CTEPUIIM3YIOT
npu 120 °C 20 mun. HT/I npeassBisioT caMmble BbICOKME TpeOOBaHUA K ee kauecTBy. OHa He
JIOJIKHA TaBaTh MOJIOXKHUTENIbHBIX PEAKINI Ha XJIOpUIbl, CYIb(paThl, KaTbLHH, TSKEIbIE METaILIbI.

IIpenapatbl nepoxkcuaa Boaopoaa. Paznuuarot xuakue (3%-Hblil pacTBOp) U TBEpJIbIe
(MarHusi mepokcujl, THJIPOIEpUT) npenapatel. Bogopona mepokcun - odyeHb ciabasi KUCIOTA,
OPOSIBIIAIONIAS KaK OKUCIUTENbHbIEC, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA. Y CTOIUMBA B UUCTOM
BU/JIE B BOJIHBIX PAaCTBOPAX, OJTHAKO PUCYTCTBUE COJIEH TSDKEIIBIX METAIOB, JMOKCH 1A MapraHiia,
CJIEZIOB IeJIoYed, OKHCIUTENeH M BOCCTAaHOBUTENEH, MBUIMHOK PE3KO YCKOPSIIOT Hpolecc ee
pa3IoKEeHUS.

Jlis yCTaHOBJIEHUS MOAJMHHOCTU IIpenapaToB HCIOJIB3YIOT peakiuio 00pa3oBaHUsA
OKpAILEHHBIX B CUHUH IIBET IEPEKUCHBIX COETMHEHUH (CMECH HAIXPOMOBBIX KMCIIOT ¥ IEPOKCHUIA
XpoMa), PaCTBOPUMBIX B dupe.

KonnyecTBeHHYI0 OLIGHKY MPOBOJAT, HCIONb3Yysl JIMOO BOCCTAaHOBHUTEJIBHBIE, JHOO
OKHCIIUTEIbHBIE CBOMCTBA BOAOpOAa mepokcuia. KoludecTBEHHOE ONpesieleHne BbIMOIHSAIOT
NepMaHraHaTOMETPHUUECKUM METOJIOM B Kucioi cpene. [Ipenapar nomken coxepxats 2,7-3,3%
Bojoposa mepokcuga min 25% wmarHus nepokcuzaa. ConepxkaHue BOJOpOJa IMEpOKCUAa B
TabJeTKax TUAPOIIEpUTA yCTaHABINBAIOT HOTOMETPHUECKUM TUTpoBaHueM. Tabnerka maccoii 1,5
I 1oJbkHa cogiepxkath He MeHee 0,48 r H202. Mcnonb3yroT Kak aHTUCENTHKH, & MarHusi IepoKCU
- TIPH JKEITyI0YHO-KHUIIeUHBIX 3aboneBaHusx. Cepa BcTpedaercss B CBOOOJHOM COCTOSIHUM
(camopojiHast cepa) M B BUJIE MUHEPAJIOB, CO/IEPIKAIINX IOMUMO CEPBI M JPYTUE SJIEMEHTHI.

B ieueOHON TpakTHKE MPUMEHSIOT CEPy OYMIIEHHYIO, CEpy OCaXKICHHYIO, KOTOPHIC
UCTIONIB3YIOT HAPYXKHO B BUJIE Ma3eH, IPUCHINOK MPH JIEYSHUH PAa3IMUHBIX KOXKHBIX 3a00JI€BaHUI.
JeicTBHE cepbl OCHOBAHO Ha B3aMMOJIEUCTBUH C OPraHMYECKUMU BellecTBamu. O0Opa3zyroiuecs
IPU 3TOM CYyJIb(UIbI MPOSBIAIOT MPOTUBOMUKPOOHYIO U IPOTUBONAPA3UTAPHYIO AKTUBHOCTb.

V rpynna nepuoanyeckoi CHCTeMbI 3JIEMEHTOB

W3 snemeHTOB 3TOHM TrpymIbl B Je4eOHOW IMpPaKTHKE MPEICTABIAIOT WHTEPEC IJIaBHas
MOJTrpyNIa, KOTopas BKIIOYaeT a3oT, pocdop, MBILIBSIK, CypbMy U BUCMYT. U3 coennuenuii a3ora
IIPUMEHSIOTCS pAaCTBOpP aMMHUAaKa B BOJIE, COJIM AMMOHMSI, 3aKUCh a30Ta U HUTPUT HATPHUSL.

[IpoMbIeHHBIH COCOO TOMY4YeHUs HATpUs HUTPUTA OCHOBAaH HA MCIOJIb30BAHHUU
OTXOJZ0OB Aa30THOM KHCIJIOTBI, a TaKX€ BOCCTAHOBJIECHUEM pACILIABICHHOTO HHUTpaTa HaTpus
cBUHIIOM. [Ipenapar jierko pacTBOpUM B BOJIE, TPYZIHO - B 3TAHOJIE.

Boanbsle pacTBOpbI €1a0OIIETOYHOW peaKIMM NPOSBISIOT KaK OKHCIUTENIbHBIE, TaK U
BOCCTAHOBUTEJbHBIE CBOMCTBA. OH JTa€T MOJOKUTEIbHBIE PEAKIMU HAa HATPUM-UOH, JJIS 3TOTO
UCTIONB3YIOT Nu(EeHUIaMUH B KUCION cpene. OT HEWCTBUS pPa3BEJICHHON CEPHON KHCIIOTHI
pacTBOPBI MIperapaTa pasziaraiorcs ¢ BblIeJIeHHEM KpacHO-OypbIX MapoB JUOKCH/IA a30Ta.

KonnyecTBeHHOE OmpesiesieHne OCHOBAaHO HAa BOCCTAaHOBUTEIBHBIX CBOMCTBAX Ipernapara
IIPU B3aUMOJICHCTBUU C M30BITKOM TUTPOBAHHOTO PACTBOpA MEPMaHraHaTa Kajus B KUCIIOH cpeJie.

[IpemapaT TUrpoCKONMYEH, JIETKO OKUCISETCS Ha BO3AYyXE, I[OITOMY Tpelyer
COOTBETCTBYIOIIUX YCIOBHI XpaHeHus. Ha3HauaroT Kak KOpOHapOpaCUIUPSIOLIEE CPEICTBO.

4. NanlocTpaTHBHBIN MaTepHaJL:
- TaOJIMIIBI,
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- mpesenTarust Microsoft Power Point.

5. JIuteparypa
OCHOBHAasl:

HA PYCCKOM fI3bIKe:
ApsicranoBa T.A. @apmanieBTudeckas XUMus, ydeOHUK, ToM |: - Anmatsl: «9Bepoy, 2015.-572
c.
ApsicranoBa T.A. ®apmaneBTuueckas Xumus, yueOHuk, Tom |l:- Anmatsl: «9Bepoy, 2015.-640c.
I'ocynapctBennast ¢papmaxones PecnyOnuku Kazaxcran.-Anmater:«Kubek oy, 2008.-Tom
1.- 592c.
lNocynapcrBennast papmakones: Peciyonuku Kazaxcran.- Anmatsi:«OKubek xoibp», 2009.-Tom
2.- 804c.
locynapctBennast ¢apmakoress Pecnyonuku Kazaxcran.-Anmater:«Kubek xomnbi», 2014.-Tom
3.-729c¢.
KoHTposp KauecTBa M CTaHIAPTU3AIMS JICKAPCTBEHHBIX CPEACTB: METOANYECKOE 1Mocodue / moxn
pen. Pamenckoii I'. B., Opna6aesoii C. K.-M: | MI'MYVY; - llleimkenT: FOKT'®A, 2015. - 285 c.
Opnataesa C.K. AmHanu3 JIeKapCTBEHHBIX MPEMapaToB, IPOU3BOJAHBIX APOMATHUYECKUX
coeHEeHUH: yueOHoe nmocooue.-IlIsiMkenT: «Onemy, 2012.-250 c.
Pamenckas I'.B. ®apmaneBtuueckass xumus: ydeOHuk.-M.: BUHOM. JlaGopaTtopus 3HaHuii,
2015.-467 c.
PykoBOACTBO K J1aOOpAaTOPHBIM 3aHATHSAM IO (apMaleBTHUECKOW XUMHHM 1oA pexakmuen ['.B.
Pamenckoii.-M.: IIumort, 2016.-352 c.
XamuymuH, ®@. A. UH}pakpacHas crekTpockonus B (apMareBTHUECKOM aHajimu3e: yueOHoe
nocobue / - M.: I'DOTAP-Menua, 2017. - 160 ¢
Method validation in pharmaceutical analisis: a guide to best practice / editors dr. Joachim Ermer.
- 2nd ed. - Germany: Wiley-VCH, 2015. - 418 p.
Watson, David G. Pharmaceutical analysis: a textboor for pharmacy students and pharmaceutical
chemists / David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. - 459 p.

HA Ka3aXCKOM sI3bIKe:

ApsicranoBa T.O. @apManeBTUKAIBIK XUMUS: OKYIBIK.T. | -Anmater: «OBepoy», 2015.-592 6.
ApsictanoBa T.O. @apmalieBTUKAIBIK XUMHSI: OKYJIBIK.T.2-AJIMaThI: «OBepoy, 2015.-6026.

TypcybekoBa, b.J. beiiopranukanblk IOpuTiK 3aTTapibl Tajufay: OKY Kypajbl.- AJMAaThl:
«39Bepon, 2016. - 120 6et. C

Kazakcran PecriyOmmkaceiabpiy MemiekeTTik papmaxonesichl.-Anmartsr: «Kidek sxombn», 2008.-
1 T.-5926.

Kazaxcran PecriyOmukaceiabpiy MemiekeTTik hapmakonesicol.-Anmartsr: «Kidek sxombn», 2009.-
2 T.-8046.
Kazaxcran PeciyOnukacsinbiH MemitekeTTik apMakoneschl.-AnmMatsl: «Kidek xombi», 2014.-3
T.-7096.
KpacnoB E.A. @apManusuiblK XMMHs CypakTap MEH XayanTap TYPIHIE : OKy Kypabl
/®@apMmarnieBTHUYECKasi XUMHsL B BOIIpocax U oTBeTax: yuebHoe mocodue. - M.: [DOTAP-Menua,
2016. - 704 ¢
Opnataesa C.K., KapakyroBa A.Ill. I'mUuuppusuH KbILKbUIBI TYHJBUIAPBIHBIH JTOPITIK
npenapaTTapelHbIH  OlpbIHFAMIaHFaH camachlH OaKpUIay o/iCTEMENepiH jKacay: FBUIBIMH-
omicremenik Hyckay.-LIIbiMkeHT: «Onem».- 2013.-92 6.
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3J1eKTPOHHBIE PeCypChI:

41. ApzamacueB A.Il. dapmaneBTideckas XumMus [ DNeKTPOHHBIN pecypce]: yueb. mocodue / A. I1.
Ap3amacies. - DJIeKTpoH. TeKcToBble AaH. ( 86,7 MO). - M.: "I'DOTAP-Menua", 2011. - 640 c.
a1 ont. auck (CD-ROM).

42. KoHTpoJIb KadecTBa W CTAaHJIAPTH3AIMS JICKAPCTBCHHBIX CPEICTB [DJEKTPOHHBIA pecypc]:
MeToaudeckoe nmocodue / mox pen. Pamenckoii I'. B., Opna6aesoii C.K.-M: | MI'MYV; IlIbIMKeHT:
FOKT'®A.-Onekrpon. TekctoBbie AaH. (4.91M6). 2015. — 285 c.

43. OppabaeBa, C. K. AHanu3 JEeKapCTBEHHBIX IMPENapaToB, MPOU3BOAHBIX APOMATHUYECKUX
coequuenuii IIpiMKeHT: «Oiem», 2012, - 300 c.

44. Oppab6aesa C.K., Kapakynosa A.Ill. ®apManieBTUKAIBIK XUMHUS. APOMATTHI KOCBLIBICTAp.
[DnexTponast pecypc]: Okynbik. / C. K. Opnabaesa; A.lll. Kapakynoa; KP nencaynsik cakray
MuHHUCTPAITL.. OKM®A. - Dnektponasl MoTiHAl MamiMeT (12.5M6). - HIeimkenT: OKM®A,,-
[IsmvkenT, 2016.-296 0.

45. ®apmaneBTHUeCKas XUMHUS [ DIEKTPOHHBIN pecypc]: yueOnuk / moxa pen. T. B. IlinetneBoid. -
OnexTpoH. TekcToBbIe AaH. ( 50,6M0). - M : I'D0TAP-Meaua, 2017
The British Pharmacopoeia (BP 2016). — London The Stationery Office.-2016.

The European Pharmacopoeia 8.4.- EDQM.-2015.

The Japanese Pharmacopoeia, 16" edition.- 2013.

The International Pharmacopoeia, 5" ed. — Geneva: WHO.- 2015.
The United States Pharmacopeia, 38 National Formulary 33.-2015.

JOIMMOJIHUTEJIbHAaA:

25. ApsicranoBa T.A., ApsictanoB JXX.M. VHHOBallMOHHBIE TEXHOJIOTUU B (hapMaIieBTHYECKOM
00pa3zoBaHUM: 00yUEHHE U KOHTPOJIb. Y4eOHO-MeToandeckoe mocooue. — [lsiMkent, 2012.- 175¢.

26. Kpacno E.A. ®apmanieBTHUeCKasi XUMHUsI B BOTIPOcax M OTBeTax: ydeOHoe mocobue. - M.:
"Jlutrteppa", 2016. - 352 c.

27. Oppabaea C.K., HamupoBa C.H. YHudumupoBaHHble METOIUKH XpoMaTorpaduucexkoro
aHalln3a JICKAaPCTBCHHBIX (bOpM MCTpPpOHHIA30Jia: HAYYHO-METOAUYCCKUC PCKOMCHIAIINH.-
IIeiMKeHT: «Onem», 2015. — 84 c.

28. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New York: Oxford
University Press, 2014. - 96 p. +3:. ont. guck (CD-ROM).

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

30. 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. KoHTpoJbHbIE BONPOCHI
1) ITo xakum KputepusiMm papmakonerinoro aHanmza (PA) KOHTPOIUPYIOT CBOMCTBA

JIeKapCTBEHHBIX MpemnapatoB VI-V rpynmnbi?

2) Maiite kpaTKyto XapakTepucTUKy @A JIeKapCTBEHHBIX MPENapaToB IaJIOTEHOB U UX COJIEH,
raJIOT€HOBOIOPOAHBIX KUCIIOT U FAJIOTEHUIOB.

3) Ocobennoctu @A JIIT VI-V rpynmnsl nepuoandeckoi CUCTEMBI P-3JIEMEHTOB.

4) JlexkapcTBeHHbIE penapatbl VI-V rpynmsl nepuoandeckoil CUCTEMBI DIIEMEHTOB U UX
(dhapMaKoIeHHBIN aHATH3.

7) Xapaktepuctuka JIII V rpynmnsl nepruoanyecKkoil CHCTEMBbI 3JIEMEHTOB.
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JEKIIASA Ne7
1. Tema: Heoprauuueckue JIC, npousBoansie 3nementoB [V-III; Il — I rpynn nepuoguveckoit

cuctemsl J[.M.Menneneena.

2. Heab: GpopmupoBanue y o0y4arommxcsi 3HaHUN Heoprauunueckue JIC, mpOU3BOJHBIC SJIEMEHTOB
IV=III; Il - | rpynn mepuommyeckoit cucrembr J[.M.MenneneeBa Ha BCEX dTanax pa3pabOTKH,
MONyYeHUsl, XpaHEHHWs] M TPUMEHEHHs B COOTBETCTBHH C TpeOOBaHUSIMHU HOPMATHBHOU
JIOKYMEHTAIIMH, TOCYJapCTBEHHBIMH MPUHIIUIIAMH W IOJIOKCHHUSIMH, PETIAMCHTUPYIOIIUMU
KayeCTBO JICKAPCTBEHHBIX CPEJICTB.

3. Te3ucsl JeKUH

Inan:

- | rpynmna nepuoauyecKkon CUCTEMBI 3JIEMEHTOB

- Il rpynna nepruoau4eckoi CUCTEMBI S-3JIEMEHTOB

- [II rpynna nepuoan4ecKoi CUCTEMBI P-3JIEMEHTOB
- IV rpynmna nepuoandecKkoi CHCTEMBI P-3JIEMEHTOB

I rpynna nepuoanyeckoii cHCTeMbI 3JIEMEHTOB
DeMeHTHI TTIaBHOM MOATPYIIbI | rpynIibl HOCAT Ha3BaHUE LIETOYHBIX METAJIIOB, TAK KaK
UX OKCHJIBI TPH B3aUMOJCHCTBUM C BOJOW OOpa3ylOT CWIBHBIC THIPOKCUABI (HATPUS
ruapokapoonat NaHCQOs3). [To60ouHy0 MOATPYIITY COCTABISIET ME/lb, CEPEOPO U 30JI0TO.
IIpenaparsl meau. B I'® PK Britouen menu cynbsdar (1), moydarot neiictBuem cepHoii
KHCJIOTHI HA METAJUIMYECKYIO ME/Ib B IPUCYTCTBUH OKUCIUTENEH:

Cu + 2H2S04 — CuSOs + SO21 + 2H20

JUisi yCTaHOBJIEHUS MOJUIMHHOCTH IIpernapara MCIOJIb3yIOT CBOWCTBO MeIU JIETKO
BOCCTaHABIIMBAThCSI M3 COCIAMHEHWI. B KkadecTBe BOCCTAHOBHTENS HWCIIONB3YIOT JKEJIE3HYIO
IUTACTUHKY, KOTOpas IMpH CONPUKOCHOBEHMHM C PACTBOpAMH MelIu Cyjb(ara MOKpbIBACTCS
KPacHBIM HAJIETOM METAJUIMYECKON MEITH.

KonndectBeHHOE onpesiesieHre OCHOBaHO Ha BOCCTaHOBIeHUU kaToHa menu (I1I) no menun
(1), unmu NpUMEHsI0T KOMIUIEKCOHOMETPUYECKUN METO/.

Menu cynb(ar OpUMEHSIOT B KayecTBE HApPyKHOTO AaHTHCENTHYECKOTO BSKYILIETO U
npwkuraroiiero cpeactsa (0,25%-Helit pacTBOp), a TaKkKe KaK aHTUT€JIbMUHTHOE.

IIpenapatbl cepedpa. B MeauuMHCKON MNpakTHKe HCIONB3YIOT cepebpa HHUTpaT u
KOJUTOMJIHBIE MpernapaThl: KOJuIaproi u npotaproi. Hurpar cepedpa noiayyaroT Bo3AeicTBUEM Ha
MeTaJuIn4eckoe cepeOpo M30bITKa a30THOM KucioThl. I[lpu 3TOM cepebpo okwucisercs ¢
00pa3oBaHUEM COJIH:

Ag + 2HNO3 — AgNOs + NO21 + H20

[Ipenapat nerko pactBopsieTcs B Bojie ¢ 00pa3oBaHMEM HEUTpalbHBIX pacTBOpPOB. s
UCTIBITAHUSL TOJUIMHHOCTH HCIIOJIB3YIOT METOJbl Ha BOCCTAHOBJICHHE M CHOCOOHOCTH K
KOMILJIEKCOOOPa30BaHUIO.

KonndecTBeHHO mpenapaT ONpeessioT THOIMaHATOMETPUUECKUM METOA0M. XPaHAT 110
CIIMCKY A, B XOpoIIo yKymnopeHHO# Tape. Haznawaror HapyxHO kKak aHTHcenTHK (1-—2%-HbIe
BOJIHBIE PACTBOPBHI).
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II rpynna nepuogu4ecKoi CHCTEMBbI S-3JIEMEHTOB

K aneMeHTam 3Toi Tpynibl OTHOCATCS KaNbIHMid, MAarHUH, Oapuii, IUHK, PTYTh U IPYTHE.
DneMeHTBl BTOPOH TpyMIlbl, 32 UCKIIOUEHUEM OepUsuIusg U pajusi, IUPOKO PAaCIpPOCTPAHEHBI B
MPUPOJIE U HAXOAAT NPUMEHEHUE B MEJUILIMHE B KAUE€CTBE JIEKAPCTBEHHBIX CPEJICTB.

CoenuHenus IEI0YHO3EMENbHBIX MeTaioB. IlpenmapaTbl coeiuHeHMd MarHus.
[TpuMmeHsroT B JeueOHOM MPaKTUKE B BUAE MarHusl OKCUIA, MarHusi KapOoHaTa OCHOBHOTO, MarHUs
cynbdara.

Jlsis monmydeHus: UCHONB3YIOT MUHEpanbl (MarHe3wT, 3MCOMUT, KHU3EPHUT, AOJOMHT), a
TaK)Ke NPUPOAHBIE U MCKYCCTBEHHBIE Paccojbl, COAepXkalllhe cOoiu Maruus. B 3emHON Kope
conepxurcs 2,1% maruaus (o macce).

Marnus cynbdar JErko pacTBOPUM B BOJI€, HEPACTBOPUM B CIHUPTE, & MAarHUS OKCHI U
Marausi KapOoOHaT OCHOBHOM NMPaKTUYECKU HEPACTBOPUMBI B BOJIE U B 3TAHOJIE, HO PACTBOPUMBI B
pa3BeCHHBIX KUCIIOTAX.

HcnpiTanus Ha NOUIMHHOCTh MarHus OKCHJIa U MarHus kapOOHaTa OCHOBHOT'O MPOBOJST
10CJI€ TPEABAPUTEIHLHOIO PACTBOPEHUS B Pa3BEIEHHBIX KUCIOTAX (COJSHOM) M A0OAaBICHUH K
pactBopam ruapodochara HATpUs U pacTBOpa amMMuaka (BbImazaeT Oenblid ocanok ¢docdara
MarHusi-aMMOHUSI, PAaCTBOPUMBIA B YKCYCHOM KHUCIOTE). Ta peakuus OJHOBPEMEHHO
MOJITBEPIKIAET HATMYKMe KapOOHAT-HOHA.

KonuuectBeHHOE onpeneneHue MpoBOAST IPSIMbIM KOMIIEKCOHOMETPUUECKUM METOJIOM
C HCIIOJIb30BAaHUEM MHAMKATOPa KHCIOTHOTO XPOMYEPHOTO clielraibHoro u tutpanra - 0,05 M
pactBopa TpuioHa b (kpacHO-(uoneToBas OKpacka pacTBOpa IEPEXOIUT B CHHIOI) WU
pedpakTomerpuuecku. IlpemapaTsl XpaHSAT B XOpOIIO YKYMOPEHHOW Tape, MOCKOJIbKY OHHU
XOpOIIO B3aUMOJICHCTBYIOT C BJIArodl Bo37yXa. Maruusi OKMCh M Maruusi kapOoHaT OCHOBHOM
NPUMEHSIOT B KauecTBE AaHTAlMIHBIX CPEACTB, a MarHusg cyibdar Kak ciaburtenbHoe,
JKEJITYErOHHOE, CEAATUBHOE, IPOTUBOCYIOPOKHOE U CIIa3MOJIUTHUECKOE.

IIpenaparbl coequHeHMid Kaabuusi. PapMaKONEHHBIA KalblMSA XJIOPHUA IOJTYYarOT
00paboTKOI Mea Uit MpamMopa COJITHOW KUCIIOTOM:

CaCO3+2HC1—CaCl2+CO21+H20.

[IpenapaT X0opoI110 pacTBOPUM B BOJIE, PACTBOPBI HEMTpaIbHBIE; PACTBOPUM B 3TAHOJIE.

Hannune uoHa Kanmplusi yCTaHABIMBAIOT MO OKPAIIMBAaHWIO OECIBETHOTO IJIaMEHH
TOpEJIKK B KUPIUYHO-KPACHBIH LIBET U 110 00pa30BaHuUI0 OEI0ro ocajaka npu J00aBICHUH OKCanat
aMMOHMSI K pacTBOpY Ipemnapara.

KonunuectBenHoe olpeziesieHne BBITIOJIHSIFOT ~ KOMIUVIEKCOHOMETPUYECKUM U
pedpakToMeTprueckuM  MeTtoAoM. Ilpu  XpaHeHHM  clielyeT y4YWUThIBaTh  BBICOKYIO
TUTPOCKOMUYHOCTD. [IpumenstoT B KauyecTBe IIPOTUBOAIIIIEPrUYECKOT O,
MPOTUBOBOCTIATIUTENILHOT0, KPOBOOCTAHABIMBAIOIIETO, TUYPETHUECKOTO CPEICTRA.

III rpynna nepuoaguyecKoi cucTeMbl P-3JIEMEHTOB

['maBHYIO TOATPYNIYy 3TOH TPYIMIBI COCTaBISIOT OOp, ATIOMUHHH, Taiiid, WHAWA H
taruid. Tonbko 60p U aMOMUHUN UMEIOT MEUIIMHCKOE 3HAUCHHE.

IIpenapatel 6opa. B xauecTBe j1eueOHBIX CPEACTB IPUMEHSIOT KucsioTy 6opayio (HsBO3)
u HaTpus Tterpadbopar (NazB4O7 10H20). ITonyydaroT U3 NpUPOJHBIX MUHEPATIOB, KOTOpBIE JTNOO
caMU cojiepKaT OOpHYIO KHCIIOTY (caccoysMH) W HaTpusi Terpadbopar (Oypa, KepHHUT), JUOO
paspymaroTcss ¢ uX oOpa3oBaHHeM. JleKapCTBEHHBIM mMpenapar KUCIOThI OOpPHONH OOBIYHO
MOJYYarOT PasjIoKeHHEM Oypbhl MM OOpOKAIbLIUTA TOPSYUM PACTBOPOM XJIOPOBOJIOPOIHON
KHUCTIOTHI.
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Hatpust Tetpabopar - aeiictBueM pacTBopa KapOoHaTa HATpUs HA KUCIOTY OOpPHYIO WIIH
MuHepas1 6opokanbuuT. Oba mpenapara pacCTBOPUMBI B BOJIE, KUCIIOTa OOpHAas ellle U B ATaHOJIE.

[MommHaHOCTE IpenapaToB O0pa yCTaHABIMBAIOT MO PEAKIH 00pa30BaHUS B IIPUCYTCTBHU
3TaHoJ1a OOpHOATUIIOBOTO 3upa. Eciau cmech Nopkedb, 3TaHOJ TOPUT IUIaMEHEM, OKaiMIIEHHBIM
3eneHbIM 1BeTOM. [[st KO ucnonb3yroT KUCIOTHBIE CBOMCTBA PacTBOPOB KUCIOTHI OOpHOW B
[JIMLEPUHE U LIEJIOUHBIE CBOMCTBA BOJHBIX PACTBOPOB HATpuUs TeTpabopara, MPUMEHsIsE METO/IbI
TUTpoBaHus. [IpenapaTsl Ha3HAYAIOT B KAYECTBE AHTHCENTHYECKUX CPEICTB.

CoenuHeHus1 aTIOMUHUS. B MenuiimHe HaX0AAT MPUMEHEHUE KBACIBI (KaIHs-aTFOMUHUS
cyabdar - KAI(SO4)2 12H20) - cmemaHHas COJNb aTIOMUHHS, Kaldsg M CEPHOW KHCIIOTHI
OO0pa3yroT KpUCTAJUIOTUAPAT - aTIOMOKaJIMeBble KBacubl. [loydaroT cCMelIeHHEeM TOopsuux
HKBUMOJISIPHBIX BOJHBIX PACTBOPOB CYJIh(PATOB COOTBETCTBYIOIINX METAJUIOB, TIPU OXJIAKICHUU
KOTOPBIX KPUCTAJUIU3YIOTCS KBACIIbL.

K2S0s + Al2(SO4)3 + 24H20 — 2K AI(SO4)2:12H20

D10 Oenble THUTPOCKOMUYHBIE KPUCTAUIBI, XOPOIIO pacTBOpuMMbIe B Boje. Ksaciib
SIBIISIIOTCSI BSUKYIIIMM, MECTHO MTPOTHBOBOCIIAJIMTEIBHBIM U KPOBOOCTAHABIUBAIOIIUM CPEICTBOM
npu 3a00JIEBAHUAX KOXKU U CIIU3UCTHIX 000JI0YEK.

IV rpynna nepuoan4eckoii CMCTEMbI P-3J1€MEHTOB

I'maBnas nmoarpynna IV rpymnmsl BKIIOYAET 3JIEMEHTBI: YIJIEPOJ, KPEMHHM, I€épMaHUU,
0JI0BO U cBHHel. [ MeauLMHBI Haubosiee Ba)KHBIMU SIBIISIIOTCS YIVIEPOA M €r0 COEIUHEHMUS:
YIOJb aKTUBUPOBAHHBIN, KAIMEBbIC, HATPUEBBIC U JIMTUEBBIC COJIM YIOJIBHON KUCIOTHL. B I'® PK
BKJIFOYCH HATPUS TUAPOKApOOHAT (KUCIas COJIb).

Yroap akTUBMPOBaHHBINA. [loyJaroT C)KMTaHWEM OPTaHWYECKHUX BEUIECTB MPH CIad0OM
noctyne Bo3ayxa. [Ipu cxuranum gepeBa moiydaroT apeBecHbd (1o 90% yriepona), a mpu
CKMTaHUU KUBOTHBIX TKaHEH (KocTel U ap.) - KUBOTHBIN yrois (7-10% yriepoaa u 1o 80% 30:bl:
docdara xanpius). s NOTydeHUs yIiis aKTUBUPOBAHHOIO, IPUMEHAEMOT0 Ul JIEUEHHs, €ro
obpabateiBator meperpetsiM mapom (mpu 900°C). Bricokas ajncopOumoHHas CrocoOHOCTh
00ycJIOBJIEHa HaJIM4YMEM IOp, KOTOpble KiIacCUPUUUPYIOT Ha cynepMukponops! (0,6-0,7 HM),
mukpomnops! (0,8-1,6 Hm), mezonopsl (1,7-200 HM) u maxponopsl (Oosnee 200 HM). B nenom
azicopOIMoHHast MOBEpXHOCTH | T yris gocturaet 1000 M2 .

K mnpemapary mnpemabsBISIOT BBICOKHE TpeOOBaHHS 10 YHCTOTE. Y CTAHABIMBAIOT
HEUTpalbHOCTh BOJHOI'O U3BJIEUEHHS U3 Mpenapara, J0MyCTUMOE COAep)KaHue HeOOyTIIMBIIUXCS
BELIECTB: paCTBOPUMBIX B BOJIE - HE Ooiiee 1%, pacCTBOPUMBIX B Pa3BEIEHHON XJIOPOBOJIOPOIHOMN
kucinote - He 6onee 3%. He nomyckaercs copepikanue cyiabGuaoB W nuaHunoB. Hopmupyror
JIOITyCTUMOE COZIEp)KaHUE TMpHUMEceH XJIOPUAOB, CyIb(aTOB, THKEIBIX METAJJIOB, JXele3a,
MBILIbSIKA, @ TAKXKE CTENIEHb N3MEIbUEHMs], TIOTEPI0 MACChl IpU BhICyIIMBaHuU (He 6onee 10%),
OCTaTOK IocJje mpokanuBanus (He oonee 4%).

KayecTBO yriisi akTUBUPOBAaHHOTO OOYCJIOBJIEHO €ro aJcOpOLMOHHONW CHOCOOHOCTHIO,
koropyto 1o I'® PK ycranaBiamBaroT ¢ NOMOIIBI METUIIEHOBOI'O CUHETO.

4. UnarocTpaTuBHBIN MaTepuas:
- TaOJINIIBL;
- mpesenTaiys Microsoft Power Point.

5. JIuteparypa

OCHOBHAS:
HA PYCCKOM sI3bIKe:

38




ONTUSTIK-QAZAQSTAN ok SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKas MeEOVUVHCKAS aKageMuns»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/
JIeKIMOHHBIN KOMITIEKC 36 Gerrin 39 Geti

61. ApsicranoBa T.A. @apmaneBTudeckast XuMus, yaeOHUK, ToM |: - Anmatsr: «9Bepo», 2015.-
572 c.

62. ApsicranoBa T.A. ®apmaneBTudeckas Xumus, yaeOHuk, Tom |1:- Anmmater: «9Bepo», 2015.-
640c.

63. I'ocynapctBenHast ¢papmakornes PecryOommkn Kazaxcran.-Anmater:«Kubek xoms», 2008.-
Tom 1.- 592c.

64. T'ocynapctBenHas ¢papmakomnes Pecrryonmukn Kazaxcran.- Anmvatsr«OKnubex xomb», 2009.-
Towm 2.- 804c.

65. 'ocymapctBennast ¢apmakornes PecryOommkn Kazaxcran.-Anmater:«Kubek xoms», 2014.-
Towm 3.-729c.

66. KoHTponb KauecTBa W CTaHAAPTH3AMMS JICKAPCTBEHHBIX CPEJICTB: METOIUYECKOE 1mocooue /
nox pen. Pamenckoii I'. B., Opna6aesoii C. K.-M: | MI'MYV; - [lIeimkenT: FOKI'®A, 2015. -
285 c.

67. Opnabaesa C.K. AHanu3 JeKapCTBEHHBIX IPENapaToB, MPOU3BOAHBIX apOMaTHUECKHUX
coenuHeHMi: yueOHoe mocobue.-1lIsiMkenT: «Omem», 2012.-250 c.

68. Pamenckas ['.B. @apmaneBruueckas xumust: yueouuk.-M.: BUHOM. JlabopaTopus 3HaHUH,
2015.-467 c.

69. PykoBOACTBO K JIaOOpAaTOPHBIM 3aHATHSIM 110 (hapMaleBTHYECKOW XMMHH 1101 penakiuei ['.B.
Pamenckoii.-M.: ITunor, 2016.-352 c.

70. XammymnuH, @. A. MHdpakpacHas CrieKTpocKomnus B (hapMalieBTHUYECKOM aHaIu3e: yueOHoe
rocobue / - M.: ITDOTAP-Mennua, 2017. - 160 ¢

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

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

HA Ka3aXCKOM sI3bIKe:

41. ApsicranoBa T.O. @apmarieBTUKAIBIK XUMHUS: OKYJIBIK.T. | -AnMaTel: «OBepoy, 2015.-592 6.

42. ApsictanoBa T.O. @apMarieBTUKAIBIK XUMHUS: OKYJIBIK.T.2-AnMaThl: «OBepo», 2015.-6026.

43. Typcy6ekoBa, b.1. befiopranukaiblk Topiaik 3aTTapabl TaNAay: OKY Kypaibl.- AJTMaThI:

«9Bepoy, 2016. - 120 Get. C

44, Kazakcran PecnyOnukacbinbiH MemutekeTTik (papmakonesichl.-AnMathl: «KiOeK KOJbI»,
2008.-1 T.-5926.

45. Kazakcran PecrnyOnukacbinbiH MemutekeTTik (papmakonesichl.-AnMathl: «KiOeK KOJbI»,
2009.-2 T.-8046.

46. Kazakcran PecnyOmaukaceiHbiH MemitekeTTik (apMakorneschl.-AnmaTel: «KiGek KOoJby,
2014.-3 T.-7096.

47. KpacaoB E.A. ®apmanusuiblk XHMHUS CypakTap MEH jKayanrtap TYPIHIE : OKY KYpalbl
/DapmarieBTHUECKass XUMHUSI B BOMPOCAX M OTBeTax: ydeOHoe mocobue. - M.: [DOTAP-
Memma, 2016. - 704 ¢

48. OppabaeBa C.K., KapakymoBa A.ILl. I'muuuppu3uH KBIIIKBUIBl TYHIBUIIAPBIHBIH JTOPUTIK
npenapaTTapblHbIH OlpbIHFAJIaHFAH CcalachblH OakplIay OJiCTEMENICPiH JKacay: FbUIBIMHU-
omicremenik Hyckay.-llpiMkeHT: «Onem».- 2013.-92 6.

3JICKTPOHHBIE PECYPCHI:
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51. ApszamacueB A.Il. ®apmaneBTrueckas Xumusi [ DJIEKTPOHHBIN pecypc]: yaed. mocodue / A.
I1. Ap3amacues. - D1eKTpoH. TeKcToBbIe faH. ( 86,7 MO). - M.: "I'DOTAP-Meaua", 2011. -
640 c. 1. ont. quck (CD-ROM).

52. KoHTponp KadecTBa U CTaHAApPTH3AIUS JIGKAPCTBEHHBIX CPEICTB [DIEKTPOHHEIN pecypc]:
Metoauueckoe mocoome / mom pen. Pamenckoit I'. B., Opmabaesoii C.K.-M: | MI'MYVY;
emvkenT: FOKT'®A.-Dnektpon. TekcToBbie AaH. (4.91M6). 2015. — 285 c.

53. OpmabaeBa, C. K. AHanu3 IleKapCTBEHHBIX NpPENapaToB, MPOU3BOJHBIX aPOMATHYECKHX
coequuenuii IIpIMKeHT: «Oiem», 2012. - 300 c.

54. Opnabaea C.K., Kapakynosa A.lll. ®apManieBTUKaIBIK XUMHUSI. APOMATThl  KOCBLIBICTAP.
[DnekTponasl pecypc]: Okynsik. / C. K. Opnabaepa; A.ILl. Kapakynosa; KP nencaymbik
cakray mMuHHCTpiiri. OKM®A. - Dnextponasl MaTiHAl MamiMmeT (12.5M0). - IlIbiMKeHT:
OKM®A,- llIemvkenT, 2016.-296 6.

55. @apmareBTuyeckast XuMus [ DNeKTpoHHBIN pecypc]: yuebnuk / mox pen. T. B. [lnetneBoit. -
DNeKTpoH. TeKcToBbIC naH. ( 50,6M0). - M : [DOTAP-Menua, 2017

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

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

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

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

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

duekTpoHHble pecypebl BULL

OnekrponHas oudmmoreka FOKMA - https://e-lib.skma.edu.kz/genres

PecnyOiinkaHckas Me:KBY30BCKasl dieKTpoHHas oudnuoreka (PMOB) — http://rmebrk.kz/

Hudposas oudbmuorexa «Aknurpressy - https://www.aknurpress.kz/

OnekrponHas Oudnanoreka «dmurpad» - http://www.elib.kz/

Onurpad - moprajg MyJIbTUMEIUNHBIX yueOHUKOB https://mbook.kz/ru/index/

3B6C IPR SMART https://www.iprbookshop.ru/auth

UH(POPMAIIMOHHO-TIPaBOBas cucTtemMa «3any - https://zan.kz/ru

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

JAONOJIHUTEIbHAS:

31. AppicranoBa  T.A., ApsicranoB JX.M. VIHHOBaLMOHHBIE TEXHOJOTMH B
(bapMareBTHUECKOM 00pa30BaHUM: 00yUYeHUE U KOHTPOJIb. YUeOHO-METOIMUYECKoe mocodue. —
IemkenT, 2012.- 175¢.

32. KpacuoB E.A. ®dapmaneBTuueckas XHMHUS B BONpOCaX M OTBETax: ydeOHOe
nmocobue. - M.: "Jlutreppa", 2016. - 352 c.
33. Opnabaesa CK, Hanguposa C.H. YHUpHUUIUpOBaHHBIE METOJIUKH

XpOMAaTOrpauuCeKoro  aHajim3a JIGKQpCTBEHHBIX (OpPM  METPOHHAA30JIa:  HAay4IHO-
Meroandeckue pekomenaanuu.-1IsiMkenT: «9nem», 2015. — 84 c.

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

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

36. 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. KonTpoJibHbIe BONPOCHI
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1) I1o xakuMm kputepusiM (papmakorneiHoro ananuza (OPA) KOHTPOIUPYIOT CBOKWCTBA
JIEKapCTBEHHBIX Npenapartos I- IV rpynmnel?
2) Haiite kpaTKyto XapakTepucTuky @A oequHEHUs IEI0YHO3EMEIbHBIX METAJLIOB.
3) Ocobennoctu @A JIIT I- IV rpyniiel nepuon4eckoil CUCTEMBI.
4) JlekapctBeHHsbIe npemnapatsl [- [V rpynmsl nepruoandeckoi CHCTEMBI 2JIEMEHTOB U UX
(bapMakonelHbli aHATU3.
7) Xapakrepuctuka JIII II- IV rpymnmel nepruogudeckoil CUCTEMBI 3JIEMEHTOB.

JIEKLIU S Ne8

1. Tema: I"anoreHONpOM3BOIHBIE OPraHUUECKUX COCIUHEHHM

2. Hean: QopmupoBaHue y oOydaroLIMXCS 3HAHUM O TaJOreHIIPOM3BOJHBIX ALMKINYECKUX
aJIKaHax JyIsd IpoBeeHUs (PapMalleBTUYECKOI0 aHAJIN3a Ha BCEX dTalax pa3paboTKH, MOIyUeHHU,
XpaHEHHUs U IMPUMEHEHHs B COOTBETCTBUM C TPEeOOBAHUSIMH HOPMATHBHOM JOKyMEHTAlUH,
FOCyJapCTBEHHbIMU IPUHLUIIAMU M TOJIOKEHUSIMH, PETJIaMEHTUPYIOIIMMU  KayeCTBO
JIEKapCTBEHHBIX CPECTB.

3. Te3ucel Jekuun

MnaHx:

- OpraHudeckue nekapcTBeHHble BellecTBa. Knaccudgukaums

- Oranums aHAIM3a OPraHUYeCKUX NMPenapaTon

- Meroabl, uHcnoJib3yemble I ONpeJaesieHUs] MOJJMHHOCTH, CTPYKTYpPbl H
KOJINYECTBEHHOI0 ONpeaeieHusl.

- Metoasl MHHepaJIu3alun Aas cepocoiep:Kanux, a30TcoAep KaluX
rajioreHcoAep:Kalux, MbIIbAKCOAEPKAIMX , pocdhopcoaepkauX NpenapaToB

- Cnocoovl omuiennienus Ko8aieHMHO-CEA3AHHO20 2A102€HA C UEIbI0 NEPesood €20 8 HOHHOE
cocmosHue

- Omnpenesienne xJjopa u 6poma, ioaa, propa, cepol, pocopa

- AHanu3 mpenapaToB XJIOpITHIIA, XJIopodopMa, iogodopma, GropoTana

Opral-wlqecxue JNIeKapCTBeHHble BellecTBa
Knaccudukanus
ITo nmpoucxoxaeHuro:
IPUPOAHBIE - AJIKATOU/Ibl, TOPMOHBI U T.JI.
CHUHTETHUYECKHE.
ITo cTpoenuto:
anmudarnueckue
UKJINYECKHE T'eTepPOLUKINYECKUE
KapOOIMKINYECKUE ATUIUKINYECKHE
apoMaTH4ecKue
OTnuuns aHaTM3a OPraHMYECKUX MPErapaToB
1. Beicokue MOJIEKYJIIpHBIE MACChl U CIIOKHOE CTPOEHHE.
2. TepmMon1aOUIBHOCTB.
3. CnocoOHOCTB TOpeTh U 00YTIIMBATHCS NMPH MPOKATUBAHUU.
4. HeaneKTpoIuThl — HePUMEHUMBI HOHHBIC PEAKIINH.
5. Peakuuu uayT MeJIEHHO, TOCTAJUIHO U MOTYT ObITh OCTAHOBJICHBI Ha IPOMEIK. CTATMSIX.
6. Unbie Tkun, Tnn, Hanuuue ynensHoro Bpamenus y OAB.
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7. bonblas IPUMEHUMOCTD (PU3NYECKUX U PU3NKO-XUMUYECKUX METO/I0B aHAJIN3A.
8. MuHepanu3anus s IOATBEPKACHUS SIIEMEHTAPHON CTPYKTYPbI U ITOAJIMHHOCTH.
9. OyHKUMOHANBHBIA W  JJEMEHTHBIM  aHaIM3 IIPU  ONPEIEICHUE  IOJJINHHOCTH,
JOOPOKAaYECTBEHHOCTH U KOJTMUECTBEHHOM ONPEICICHHH.
Metoapl, UCHOIB3yeMbIE JI ONPEIENICHUs MOJUIMHHOCTH, CTPYKTYPbl M KOJUYECTBEHHOI'O
OIpEEIICHNUS.
I. Xumnueckue
Il. duznko—xumuyeckue.
1. AOcopOIMOHHBIE METOIbl — OCHOBAaHbI Ha M3MepeHuHu noriouieHus uznydenus: UK, YO,
BUJUMas — CHEKTPOCKOIUS.
2. UccnenoBanne MarHuTHOTo noJist - cnekrpockonus SAAIMP | IIMP, macc — criekTpockomnus.
3. Xpomatorpadus - oymaxknas, TCX, KX, BXXX, I'X.
4. ITornouieHre peHTreHOBCKOIO U3IIy4eHMsl (PEHTI€HO-CTPYKTYPHBIN) — n3ydenue HoBbix JIIT -
TU(PPaKLMOHHBINA aHAJIN3.
CBsi3b M@Ky CTPYKTYPOU U (hapMaKOJIOTUIECKUM JICHCTBHEM
1. HeHachlieHHbIE COETMHEHNUS 00Jiee AKTUBHBI, YEM HACHIIIEHHBIE.
2. AnudaTtryueckue BIUSIOT HA HEPBHBIE OKOHYAHUS, aDOMaTHUECKUE — HA JBUTaTeIbHbIC.
3. BBeneHue rajoreHoB M MX pacHojoXeHHe oOyCIaBIMBAIOT TOKCHYHOCTh IIpernapara u
HAMpaBJICHHOCTH €ro (PapMaKoIOrHIecKoro A deKTa.
4. BBeneHue ruIpOKCUIIBHOM IPYMIbl yBEIMYUBAET BCACBIBAEMOCTb, PACTBOPUMOCTb.
5. BBenenue kapOOKCHUIIBHOM IPYNITB YMEHBIIAET TOKCUYHOCTD.
6. A30Tcozeprkallve MOJIEKYJIbl YBEIMUUBAIOT BIMSAHUE IIpenapara Ha pasnuunble otaens [THC
(Il — pa3npakaet HEpBHBIC LICHTPHI U MIIAAKYI0 MYCKYJIaTypy, IV — ranrmmo0mokaTtops!).
7. Ha aKTHBHOCTh mperapara TaKKe OKa3blBalOT BIMSHHUE KPHCTAINIMUECKas CTPYKTYypa,
PacTBOPUMOCTb, IPOCTPAHCTBEHHAS CTPYKTYpa: II1C- U TPAHC- U30MEPbI, ONTHYECKAsi aKTUBHOCTb
(D- u L-uzomepus), nanpasienue Bpamienus (d- u l-uzomepus).
I'IpenapaTbl ranoreHNpon3BoAHbIX yrneesogopoanos
IIpon3BosHbBIE TNpenenbHBIX U HENpeeNbHBIX YB, B MojeKyne KOTOpBIX OJIUH WU
HECKOJIBKO aTOMOB 3aMelleHbl Ha TajoreH. Hanuuue ranorexna onpeneisieT XUMUYECKUE CBOMCTBA
BellecTBa. BellecTBa pa3iavyHbl MO arperaTHOMYy COCTOSIHUIO. BBeneHue rajoreHa cooOuaer
npenapaty HapkoTtuyeckue cpoiictBa ( or F x | yMmeHbmarommecs), NpOTUBOMHUKPOOHYIO,
IPOTUBONAPA3UTHUECKYI0 aKTUBHOCTh. Br — cematuBHoe [elicTBue, anudarnyeckue
HOIIpON3BOIHBIE — TIPOTUBOMHUKPOOHOE ACHCTBUE, ApOMATUYECKHE — PEHTT€HOKOHTPACTHBIE.
CBs3b yriepoJ-rajloreH — KOBaJIEHTHasl, IPU 3TOM MOJISPHOCTh U JIETKOCTb Pa3phbiBa YM.
ot F x I; 310 cBs3ano ¢ D0 (ym. ot F k ), pasmepamu aroma (C-F-kopoTtkasi, C-J — niuHHAs pBETCS
jerqe).

MeToabl MUHEPATH3AUMN
Jnist cepoconieprkalinx Mmpenaparos
1. BoccranoButenbhbiii (MeTon Paiiris) - cnekanue ¢ TBepabiM HCOONa (dhopmuar Hatpus).
S — NazS + H"— H:2S (3anax).
NazS + Pb?* — PbS + 2Na* (uepHblit 0ca0K)
2. OkucnutenbHbIi: HarpeBanue co cMechl0 KOHIICHTPHUPOBAHHBIX a30THOM M COJISTHOM
KHCIIOT. IHOT1a ¢ 0/THO# M3 HUX. DTO METOJ «MOKPOI» MUHEPAIA3AIIH.
“S” + xouu. HNO3, HCI — SO4%
Ba*" + SO4* — BaSO4
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Jlyis a30TCOIEpIKAIINX [IPEapaToB
1. Cnekanne ¢ K2CO3, Na2CO3 vt ux cmechro (0€3BOJIHBIC):

“N” —> CN™ —F890" 5 [Fe(CN)e]* —= "5 Fe[Fe(CN)s] " — Geprurckas 1a3yps.
2. Cnekanmue ¢ 6e3BomabiM Na2S203 u K2COs:

NP NeSOKCos  goN- Fe Fe(SCN)s kpacHoro 1iBera.
Jl1 rajoreHconepkalux npenapaTos

[IpenBaputenbHas npoba bervuimetina:

[Ipu HarpeBaHUM rajJoreHCOAEpIKAIIMX IPENAapaToOB B CYXOM BHJI€ HA MEAHON ITPOBOJIOKE
IUIaMsl OKpallMBaeTCs: IS XJIopa — B JKENThIN, 11 OpoMa U Ho/la — B CUHEBATO-3€JICHbIN 1IBET,
T.K. TIPY YBEJTUUYEHUH TEMIIEPATypbl 00pa3yroTcs JeTyune rajoreHu sl Meau. He oOHapysxuBaeTcs
F, T.x. ero ranorenuy Heneryd. [IpoGoii benbuiTeiiHa MOXKHO OOHApPYKUTh KaK KOBAJECHTHBIE
rajJloreHbl, TaK M TaJOreHbl MOHHOrO Tuma. HeopraHuuyeckue rajoreHubl He AT MpOOBI
benpmireiina. BpiGop cmoco0a oTHIEIUIEHHST KOBAJIEHTHO CBSI3aHHOTO Tajlor€Ha 3aBHUCUT OT
IIPUPOJIBI FAJIOT€HA U CTPYKTYPbl OPraHU4ECKOU MOJIEKYJIB.
JI1s MBILIBSKCOEPKAIMX IIPENapaToB

Cnekanue ¢ K2COs3 u KNO3 (mnn Na2CO3 u NaNOs) B pa3iaruHbIX COOTHOLICHUSX.

“AS” t, criekasnpHas cMech > Aso43-

Jlanee ¢ MarHe3uaabHOM CMEChIO JaeT OCIbIi 0CaI0K:

AsOs* + Mg?" + NHs" = MgNH1AsO4
s pochopconepxkaiux mpenaparos

Mokxkpast MUHEpaIu3anus:

«p? __t xomeumpuposamie eromit - 5y ,3- w) MgNH4PO4 (6enbrif)
Cnoco0blI OTHIETVIEHNS] KOBAJEHTHO-CBSI3AHHOT0 T'AJIOTeHa C IeJIBI0 MepeBo/ia ero B HOHHOe
COCTOSIHHE
- IIpo6a benbiireiina (cM. BbIIIE).
- Cxwuranue B aTMocdepe KHCIOpo/a.

JIOCTOMHCTBA: MOJYKHO OIpPEICNIUTh BCE TaJOTeHUAbI, cepy U (ocdop, 3TO MeTon
KOJINYECTBEHHOTO 3JIEMEHTHOTO aHalu3a ((hoTOKOIOpUMETpHS).

CyTb MeTO/a: OKHCIUTEIBHOE paclIeIUIeHHE. DJIEMEHT NEPEBOJINUTCS B HEOPTaHUUCCKUH
WoH. Mcronp3yeTcs s aHaIu3a IUIOCKOIOHHAs KOHWYeCKast TEpPMOCTOMKast Kosiba co numdom u
npoOkoi. B koy0y HanMBalOT MOTIIOMIAIONIYIO JKUAKOCTh, TOUHYH) HABECKY aHAIU3UPYEMOTO
BEIIECTBA MMOMENIAIOT B OyMa)kHBIH MAaKETHK, KOTOPBI 3aTeM Ha HUIXPOMOBOM JiepKaTesie BHOCST
B KOJOy. 3amoiHSIOT KOJIOY YUCTBIM KHCIopoaoM. [lomkuraror koHumk Oymaxkku. KosOy
HAKpPHIBAIOT MOJIOTEHIIEM M NpUAEPKUBatOT pykoi. [locne okoHYaHUsI rOpeHHs OCTaBIAIOT Ha |
Yac, OCTOSIHHO MEPEMEIINBAIOT, YTOOBI TPOAYKTHI PEAKIIUHU TIEPEILIH B pacTBOp. A M3 pacTBOpa
OTIPENIENISIOT 3TH MPOAYKTHI THTPOBAHUEM, MTAPAIUICITHHO MPOBOJISAT KOHTPOIBHBIHN OTIBIT C IYCTHIM
MaKETHKOM.

Onpenenenne xjaopa u bpoma

1. [Tornomaromiast KUAKOCTb — 6% pacTBOP MEPEKUCH BOJIOPOA:
RClI —228%:% 5 HC| + CO2 + H20

2. He#Tpanmu3yroT mienoubio ¢ OpoMQEHOIOBBIM CHHIAM JI0 CHHETO OKpamuBaHus. PT = 3 — 6:
HCI + NaOH —2*— NaCl + H20

3. Mpubasnsor 0,3% HNO3 mo xenroro okpammBanus. pH = 3:
NaCl + HNOs - HCI + NaNOs
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4. I[IpoBosT mpsiMyto Mepkypumerputo ¢ audenmikapoasonom. Tutpant: 0,1M Hg(NOs)2; pH=2-
3 (HNOs3).

Wunukarop: nudpenmikapodazon: Ph-N=N-CO-NH-NH-Ph

HaBecky pacTBOpSIIOT B BOAE W THUTPYIOT A0 00pa3oBaHUsl CHUHE-(HOIECTOBOTO
OKpaIIINBaHUSL.

Hg(NO3)2 + 2HCI = HgCl2l + 2HNOs

Ph Ph
N=N N=N Ty
N /NfN

Ho(NO,), + 20%,\‘7N O:<N*N/1Hg\\*N:N>:O
H H KK j& H | |
Ph Ph
0
f(NaC)=1:  %NaCl = T(Hg(NOs)2/NaCl)'V(Hg(NOs3)2)'100%
a

Omnpenenenue Hona
1. Iornomaromas >xuaxocts — 0,2M pactBop NaOH:

Rl —2202MROR o Na| + CO2 + H20

UTo0Bl JOOKUCINTh MOH HoJa JOOABISIOT ameTaTHblid Oydep U OpomHYIO BOay (110
KaIuisiM) B H30BITKE (710 JKEJITOTO OKpaIIMBaHU):

2Nal + Br2 = 12 + 2NaBr

Nal + Br2 = NalOs
2. N36bITOK Opoma ynansroT ¢ momorsio HCOOH:

HCOOH + Br2 = HBr + CO2z + H20
3. IIpoBoasaT kocBeHHyto Honomerpuio. K pactBopy npubasinstor kpuctamumyeckuit Kl, 0,05M
H2SO4, cTasaT B TeMHOE MecTO Ha 5 MUHYT. TUTPYIOT THOCYTB(HATOM C HHINKATOPOM KpaXMajioM.

2HIO3 + 10KI + 5H2S04 - 612 + 5K2S04 + 6H20

I2+2Na2S203 = 2Nal + Na2S40s

£(0)=1/6: %] — T(NazS203/1)'V(NazS20s)[100%

a

Onpenenenue propa

1. TutpumMeTpuYeCKUi METOI:

[Mornomaromias xunkocts - H20:

R-F—2280 5 HF + ..

K pactBopy mpuOaBisiOT MHAWKATOP alU3apUHOBBIN KpacHBI (1,2 — AUTHIpOKCH —
AHTPOXMHOH TPUCYIb(POKHUCIOTH HATPUEBAs COJb) U LIEN0Yb MO KAIUISIM 10 KPacCHO-MaJMHOBOU
okpacku. pT=4,6 — 6,0.

HF + NaOH - NaF + H20

[Mpubasisiror HNO3 o sipko-xenToit okpacku (pH <4):

NaF + HNOs - HF + NaNOs

[Mpubasmsiror xnopanerarasiii 0ydpep (pH=3-3,5) u Tutpyrot mnaBukoByto kucioty (HF)
0,005M pactBopom Th(NOz)4 (06pa3yercst GeClBETHBIH KOMIUIEKC).

4HF + Th(NOs3)4 + (2HF) > Hz[ThFe] unu [ThF4] + HNO3

N30bITOYHAS KaTuis TUTPAHTa OKPALIUBAET HHIUKATOP B PO3OBBIH IIBET.
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0] OH
OH
SOS U
SO,Na
o

T(Th(NOs3)4/F):V(Th(NOs)4) 100%
a

o o
OH
Th
SO a ™
SO,Na
o

4

f(F)=1/4;  %F =

2. OU3UKO-XUMHUYECKUI:

R-F—22H2 5 HF + ..

PactBop mepenocsatr B M.k. Ha 100 My, mpuOaBISAIOT WHIUKATOP HEOTPOIIMH, TOYHBIN
tutpoBanHbiii 00beM 0,005M Th(NOz3)4, 10BOAST BOAOH 10 METKH U OCTABIAIOT Ha 30 MuH. 3aTeM
npoBoaT orokonmopumerpuro npu 580 uM. Coxpepxanue F onpenensroT no KaauOpoBOYHOMY
rpaguky.

(0]
HO H ,OH
OH OH

@“ )
SO Na SO Na

HeoTtponuH

2-[(1,8-0ucuopokcu-3,6-oucynvo)-nagpmun-2-azo]-penurapconosasn kucioma

Omnpenenenue cepbl

[Mornmomaromas xuakoctb — 6% H202. Turpumerpudeckuit ananm3. B pactBope
obpazyercst H2SO4. 3aTeM cMmech HarpeBaroT 1O Pa3iloXKEeHUs M30BITKA TEPEKHCH, PHOABISIOT
CHsCOOHp, cmupr u wunaumkarop Ttopud (2-[(2-euopoxcu-3,6-oucynvgho)-nagpmun-1-azoj-
Genunapconosasn k-my).

Tutpyror 0,01M Ba(NOs)2 ¢ MeTWIEHOBOW CHHBIO OT JKEJITO-3€JIEHON 110 PO30BOM
OKpaCKH:

H2S04 + Ba(NOs)2 = BaSO4 + HNOs.

JIvmunsis karust Ba(NOs)2 maer po3oBoe okpamiBaHue MHIMKATOpa M3-3a 00pa30BaHHS
KOMILIEKCa.

I;a
HO_ H SO,Na Ho\is / \O sona
@N N‘ + BalNoy, @N N O +2 HNO,
TopuH SO,Na SO3Na
%5 — T(Ba(NOs)/S) M (Ba(NO3)2) 100%
a

Onpenesenne pocdopa.

[ornomatomiast Kuakoctb — H2S0a. P 2 PO4*

JloGaBisiem Bony, HarpeBaeM 10 ynainenus H2SO4 u noGasnsiem Hac. pactBop Naz2COs o
OD 10 po30BOTO OKpamMBaHus (cpefa miesodHas) u peakTuB Ppuae (MoauOIAT aMMOHUS —
(NH4)sM07024x4H20). ®ocdater obpasytor ¢ peaktuBoM Dpune dochopHO-MOMHUOICHOBYIO
KHUCITIOTY JKENTOro IBeTa. [IpuOaBisIFOT BOCCTAHOBUTENb — IM-METHJIAMUHO(PEHON, KOTOPBIH
BOCCTaHaBIIMBaeT PoCcPHOPHO-MOIUOACHOBYIO KUCIOTY 10 MO0 aeHOBOM ciHU (M05014). 3aTem
npoBoasIT (hoToKOIOpUMETpHIo pacTBopa mpu 750 HM. Coj. ompeseseHre mo KaauopoBOYHOMY

rpaduky.
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l. CrutaBieHue ¢ MeTautmdeckum Hatpuem (st onpenencaus F u Cl, nHamp.
dTopoTan).
1. Harpesanue co ciuptoBeiM pactBopom KOH (st Cl u Br, Hanp. xmopatuin).
Il. Criexanue B-Ba ¢ cyX. crekatonmmucs cmecsimu - K2COs u Na2COs (nenetyuue -
Cl, Br, nanp. npomamun).

V. [Tuponu3z — ToabKo /Ui J — HArp. B cyxoi npoOupke (Hamp. iHoxopopm).
V. HarpeB m mnpoxaimBaHWe C KOHIEHTP. KHUCIOTAMH M HMX CMECSIMH = MOKpas
MUHepayn3anus (Hanp. OMIUTHOCT).
VI. ['maponu3 B KUCIL./IIEN. cpeqax Hamp. MOJUL. M KOJI. OIpeeseHne OpoMH30Baa.
Konnuectennoe onpenenenue — metoq @onbsrapaa 8 HNOs, frxksBr=1
VII. Oxkwucienue npu temmeparype ¢ BogopactBopumbiM AGNO3 (J, Hamp. fiogodopm).
VIII. OxucuTeNnpHOE paciieuieHue npu T ¢ CHIIbHBIMU OKUCIIUTENSIMH B CHITBHOKHCIIOH

cpene (onpeneneHrue OWIMTHOCTA).

Rl + KMnOs + H2SOsx —— K103 + K2S04 + MnSO4 + H20 + mpos. okucienust

2KMnOs + 3NaNO2 + 3H2S04 - 5NaNO3 + K2SO4 + 2MnSO4 + 3H20

2NaNO2 + H2N-CO-NH2 + H2SO4 = 2N2 + CO2 + H20 + Na2SO04

K103 + 5KI u36. + 3H2S04 = 3l2 + 3K2SO4 + 3H20

I2 + 2Na2S203 —22_y 2Nal + Na2S40s

f (RIn) = 1/6n, n — yucno atomoB | B Mosieky:ie.

IX. BoccranoButensHOE pacileryieHHe BOJOPOJOM B MOMEHT BBbIICTICHHS (HAIp.

O6pomMkampopa).

2C2HsOH + 2Na = H2 + 2C2HsONa

Zn + NaOH - H:2 + Na2Zn0O:2

Zn + CH3COOH - H2 + Zn(CH3COO):

IIpenaparsbi:
Aethylii chloridum. CHs-CH2-Cl — xmopatun

Omnucanue: Ilpo3paunas, OecuBeTHas1, JeTydas >KHIKOCTh CO CBOEOOpA3HBIM 3aIraxom,
TOPUT 3€JIEHBIM IIJIaMEHEM.

PactBopuMocTs: TpyHO pacTBOpHUM B BOJIE, CO CIIUPTOM H 3(UPOM CMEIIIUBACTCS BO BCEX
COOTHOIICHUSX.

ITo/UTHHHOCTE:

CH3-CH2-Cl + cn. KOH —— KCI + CH3-CH2-OH

CHs-CH2-Cl + AgNO3 — % 5 AqCl

Yucrora: Txun = 12-13°C, miotHocts < 1. OmnpenenstoT KHUCIOTHOCTh, CIIEIL.
HEJIOMYCTUMAs IPUMECH — ATHIIOBBIN criupT. [1o peaknuu o6pa3zoBanus iiogodopma He 1.0. ocaaka
Y OKpaITUBaHUS:

C2HsOH + 6NaOH + 412 - CHI3z + 5Nal + HCOONa + 5H.0

KonnyecTBeHHOE ONpeeneHue: OTCYTCTBYET.

Xpanenue: [lo cnucky b B ammynax WM CKJISHKax € 3aTBOPOM B MPOXJIaAHOM H
3aIUIICHHOM OT CBETa MECTE.

[IpuMeHeHne: MECTHBINM aHTHUCETITUK, JIJIST OXJIAXKICHHS.

Iodoformium. CHIs — ftomogopm

Omnwucanue: Menkue GiecTsIue UIACTHHYATHIE KPUCTAIIIBI HITM MEJIKOKPHCTAITUIECKUI
MOPOIIOK JIMMOHHOTO IBeTa. JIeTyd mpu KOMHATHOHM TeMIeparype, MeperoHseTcsi ¢ BOISHBIM
napom. [Ipenapar OpICTpO pasznaraercst Ha CBETY C BhIICTICHUEM HOAA.
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PactBopuMocTh: [lpakTHdeckn HEpacTBOPUM B BOJE, TPYIHO B CIIMPTE, PAaCTBOPUM B
adupe u xsopodopme. Mao pacTBOpUM B IITULIEPUHE U 3. Macax.

[oIMHHOCTS!

1) Iluponus B cyxoii mpobupke (puoneToBbie napel ona).

4CHIs + 02 —— 6127 +4C0.T + H20

2) Mokpast MUHEpaJIU3aLHsl

CHIs + H2S04 —— 12T

3)

CHIs + 3AgNOs + H20 = 3AgIl + 3HNOs + CO

Yucrora: Koutpomupyercs Trui, mnpuMech KpacsmyMxX BEIIECTB, KHCIOTHOCTh U
menounocts. O6mme: Cl', SO4%.

Komnuecteennoe onpenenenue: Mertox @ombrapaa. PactBopsercs B cmupre (cp.
CIIUPTOBOJIHAS).

H20 + CHIs + 3AgNOs(u36srrox) —— 3AgI) + CO + 3HNOs

Oxnaxnatot, u306iTok AGNO3 ortutpoBbiBaroT NH4SCN ¢ unaukaropom FENH4(SO4)2 +
KOHTPOJIbHBIHN OIBIT.

AgNOs + NH4sSCN —H% 5 AgSCNY + NH4NO3

KTT: (Gypoe okpammpanne) 3NH4SCN + FeNHs(SOs)2 —™ 5 Fe(SCN)sd +
2(NH4)2S04

f=1/3, %=

T(AgNOs/CHI3)[V(AgNOs)-V(NH:SCN)]100%

a

Xpanenue: [Io criucky b B CKIIsIHKax ¢ 3aTBOPOM B IIPOXJIAAHOM M 3aIIMILEHHOM OT CBETa
MecTe.

[Ipumenenue: AHTUCENTHK, IPUCHINKA, Ma3b, CTOMATOJIOIMYECKas 11acTa.

Phthorothanum seu Halotanum. F3C-CHCIBr — ®roporan (1,1,1-tpudrop-2-xmop-2-6poM-3TaH)

Onucanue: npo3payHasi, OecIBETHasI, OJABUXKHAS, JIETY4as K. C XapaKTEPHBIM 3aIIaxOM.
He Bocmnamensiercs.

PacTBOprMOCTh: Maio pacTBOpUM B BOJIE, CMEIINBACTCS ¢ OE3BOJHBIM CIIUPTOM, TaKXKe C
MacJaMu, XJI0poGOPMOM, TPUXIOPITUIICHOM.

Yucrora: KoHTpoaupyercs MIOTHOCTb, TKHUM, KHUCIOTHOCTb, IIEJIOYHOCTb, XJIOPHUJBI,
OpoMujIbI, coAepKaHUe TUMOJa HE JOJKHO MpeBbIaTh HOpMY. He JomkHO OBITE CBOOOAHOTO
xJyiopa 1 6poma - ¢ Kl mpu mo6aBneHnn Kpaxmaia He JIOJDKHO ObITh CHHETO OKpaIlTUBAHUSI.

[HonnMHHOCT:

1) Munepanu3anus (CruiaBieHue ¢ Metauinaeckum Na)

FsC-CHCIBr + Na + H2.O —— NaF + NaCl + NaBr ...

3areM 10OaBIAIOT JEASHIIO YKCYCHYIO KMCIOTY U KOMIUIEKC IIUPKOHHUS C alla3apUHOBBIM
KpPacCHBIM.

(0] o

OH HCI OH

SO;Na SO,Na
aJ'IM3apVIHOBbIVI KpaCHbIVI 0O

KpacHbI 4

Zr(..
NaF _CH:COOH (reoman) o iE r(-)s
2) UK- criektp.

> [ZrFe]* + 4 anmmu3apuna C (3kenToro 1pera)
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3) Jlns moarBepkaenus mwioTHocTH (>1,8) nobasisror H2SO4k 1 hropoTan ommyckaercst Ha
JTHO.

KommuectBenHoe onpenenenue: MK

[IpuMeHeHHe: CPEeACTBO I WHTAISIIMOHHOTO Hapko3a. B KauecTBe KOHCEpBaHTa W
crabmmsaropa — 0,01% Tumona.

Xpanenue: [lo crnucky B. B ckiissHkax OpaHXEBOrO CTEKJa, XOPOIIO YKYIMOPEHHBIX,
KauCCTBO IMPOBCPAIOT KaXKIAbIC 6 MCCIILICB. B IpoXJIagHbIX, TECMHBIX MCCTAax.

Chloroformium. CHClIs — xopodopm

Omnucanue: D10 OecrBeTHas Mpo3payHasi, TSXK., MOJABIKHAS, JETydasl KUAKOCTb C Xap.
3aImaxoM.

PacTBOprMOCTh: B Bojie Masio pacTBOpHUM, CO CIIUPTOM H A(PUPOM CMEIINBAETCS B JTFOOBIX
COOTHOIIIECHUSIX.

[oIMHHOCTS!

1) benzounonuTpuiibHas mpooda:

Ph-NH2 + CHClz —" 5 Ph-N=C + 3KCI + 3H20

2)

CHCIs + 3KOH - 3KCI + HCOOK + H20

XpaHeHHe: O CHHCKYy b, B 3allOJIHEHHBIX JIOBEPXY M 3aKyIMOPCHHBIX OYTBUIKAX W3
OpaHXEeBOTO CTEKJIa B MPOXJIAJHOM MECTE.

[IpuMmeHeHue: cpeIcTBO JIIs HapK03a, TOKCUYCH, PACTBOPHUTEITb.

4. UnarocTpaTUBHBIN MaTepuas:
- TaOJINIIBL,
- npe3enTanus Microsoft Power Point.

5. JIuteparypa

OCHOBHAaf:

HA PYCCKOM sI3bIKe:

73. ApsicranoBa T.A. @apmarneBTudeckas XuMus, ydeOHUK, ToM |: - Anmatsl: «IBepo», 2015.-
572 c.

74. ApsicranoBa T.A. dapmaneBTuueckas xumus, yueOHuk, Tom |l:- Anmatsr: «39Bepoy, 2015.-
640c.

75. T'ocynapctBeHHas ¢apmakones Pecnyonmku Kazaxcran.-Anmatsr«Kubek xombny, 2008.-
Tom 1.- 592c.

76. T'ocynapctBeHHas ¢apmakories Pecnyonuku Kazaxcran.- AnMater:«OKubek xonbn», 2009.-
Tom 2.- 804c.

77. TocynapctBeHHas ¢apmakones Pecnyonmku Kazaxcran.-Anmatsr«Kubek xombny, 2014.-
Towm 3.-729c.

78. KoHTponb KadecTBa U CTaHAApPTH3AIMS JIEKAPCTBEHHBIX CPEACTB: METOAMUYECKOE mocodue /
nox pen. Pamenckoit I'. B., Opnabaesoii C. K.-M: | MI'MYVY; - llIsivkenT: FOKT'®A, 2015. -
285 c.

79. OpnabaeBa C.K. AHanmm3 IleKapCTBEHHBIX IIpENapaToB, MPOU3BOIHBIX APOMATUYECKUX
coenuHeHUi: yueOHoe nmocobue.-IlIpiMkeHT: «Onem», 2012.-250 c.

80. Pamenckas I'.B. ®dapmaneBrudeckas xumust: yaeOuuk.-M.: BUHOM. Jlaboparopus 3HaHMIA,
2015.-467 c.

81. PykxoBoacCTBO K 1a00paTOPHBIM 3aHATHSM I10 (hapMaleBTHYECKOW XMMHH 1ToJ1 penakuueii ['.B.
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6. KoHTposbHBIE BOIPOCHI

1. Kak knaccuuuupyrorcst opraHu4ecKue JeKapCTBEHHbIE BEIIECTBA.

2. HazoBuTe OT/IMYMS B aHAJIN3€ OPTaHUYECKUX MTPETapaToB OT HEOPraHUYECKUX MPernapaToB

3. Kakue METOABI UCITOJB3YIOT JJIA ONPEACTICHUSA MMOJIIMHHOCTHU, CTPYKTYPBI U KOJITMYCCTBECHHOI'O
OTIpeIeJIeHNUs TATOT€HITPOM3BOIHBIX ALMKINUYECKUX ATKaHOB

4. Kakwe MeToApl MHHEpaTW3alli TPHMEHSIOT IS CEepPOCOJEpIKAIINX, a30TCOMEPKAIINX
rajloreHCOIePIKaIINX, MBIIIBIKCOAEpKAIUX , pochopcoepKaliux npenapaToB

5. Kakue cnocobvi omwennenusi KO8AIEHMHO-CEA3AHHO20 2AN02EHA C YENblo Nepeeooa e20 8
UoHHOe cocmosHnue Buvl 3naeme?

6. Kak ompenenenne xmopa wu Opoma, #Homa, ¢drTopa, cepbl, ¢ochopa B cocTaBe
raJlOreHNPOU3BOHBIX AIMKINYECKUX aJTKaHOB

7. Kak npuMeHsercs B MEIUIMHE XJIOPITWI, Xjopodopm, HomodopMm, ¢roporan. Kaxas
3aBHCUMOCTB CTPYKTYPBI OT (DapMaKOIOrHYECKOTO AEUCTBUA?

JIEKIIUSA Ne 9
1. Tema: CriupTsl U uX 3(pUPHI KaK JIEKAPCTBEHHBIEC CPECTBA

2. Heasn: ¢hopmupoBaHue y o0ydaromuxcs 3HaHUH 00 cupTax ¥ UX 3(pupax A IpoBeIEHUS
(apmManeBTHYECKOTO aHAIM3a Ha BCEX ATanax pa3padOoTKH, HOITy4YeHHs, XPAaHCHNS ¥ TPUMECHEHUS
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B COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOpMaTI/IBHOfI JOKYMCHTAllMU, TOCYydapCTBCHHBIMH
MMPpUHOUIIAMHU U ITIOJIOKCHUAMMU, PECTIIAMCHTUPYIOIIUMHA KA4YC€CTBO JICKAPCTBCHHBIX CPCACTB.

3. Te3ucsl JeKnun

IL1an:
oOmas XapakTepHUCTUKa TMPEemapaToB CIHUPTOB, B3aHMMOCBS3b XHMHUYECKOTO CTPOCHUS C
(hapMaKOJIOTUYECKUM JIEHCTBHEM
aHaJIN3 MpPenapaToB COUPTOB U UX 3(PHUPOB: CIUPTA FTHUIOBOTO, TUITHIOBOTO 3(pupa, TIUIeprHa,
HI/ITpOFJ'II/IIIepI/IHa

IIpenapatbl anudaTnyecKux CIMpPTOB

Hapkortnueckuii 3¢ ¢dekr, akTUBHOCTb, TOKCHYHOCTb 3aBUCAT OT MI, OT HMX arperatHoro
COCTOSIHUS, PAaCTBOPHUMOCTH, OT KOJMYECTBA THIPOKCHIIBHBIX TPYI, OT HX MOJOXEHHS, OT
HaJIN4MA APYTruX (yHKIMOHAIBHBIX MPYIIIL.
B3auMocBsI3b XHMHUYECKOI'0 CTPOEHHs ¢ (papMaKoJI0rH4ecKuM JeiicTBHEM

BBeneHue o1HOro ruipoKcUia B MOJIEKYIy YIJIEBOAOPO/A 3HAUUTENIBHO MOBBIIAET €ro
(U3UOTIOTHUECKYI0 aKTUBHOCTh (B JAHHOM CJy4ae HApKOTHMYECKHE CBOWCTBA BEIECTBA), HO
YBEJIMYEHUE TUAPOKCHIBHBIX TIPYMIN BEIET K YMEHBIIEHHIO aKTMBHOCTHU. Tak, Hampumep, B
OTJIMYUE OT OSTWIOBOTO CHHUPTA TJIMKOJIb, TJIUIEPUH, MAHHUT MPAKTUYECKH HE HMEIOT
HapKOTHYECKUX CBOUCTB.

Kpome Toro, Ha (h)M3MOTOTHYECKYI0 AKTUBHOCTH CIHPTOB OKA3bIBAIOT BIMSHHUE TAaKXKe
cieayrouye (GakTophl.

1. JlnmuHa  yriaepomHoW  Iiemu. Y CTAHOBJICHO, YTO (PH3UOJIOTHYECKOE ICHCTBHE U
TOKCUYHOCTh HOPMAJIbHBIX TIEPBUYHBIX CHUPTOB BO3PACTaIOT C YAJMHEHUEM YIJIEPOJHOM LENH
10 6—8 aToMoB, a 3aTeM yMeHbIatoTcs. CIupThl, coeprKaliie OKojao 16 yriepoIHbIX aTOMOB,
COBEpPILEHHO UHEPTHBI.

2. PasBeTBieHHE YIJIEpOJHONH  IICTIH. dwusmnonoruyeckasl akTUBHOCTh CIIHPTOB
YCUJIMBAETCS C pa3BETBICHUEM yriiepoHoi enu. Tak, n300yTUI0BbIi ciupT OoJiee aKTUBEH, YeEM
HOpPMAaJIbHBIN OYyTHIIOBBIIA:

3

I
H;C—CH—CH,—OH

U306y THJIOBBIH CHHPT

H,C—CH,—CH,—CH,—OH

H-GYTHIOBBIH CTIMPT

3. Ilonoxkenue THUApPOKCHIA B  MOJeKyJe. BTopuuHble ciupThl OKa3bIBatOT OoJiee
CHJIBHOE HAPKOTUYECKOE JeHCTBUE, UEM ITEPBUYHBIE CIUPTHI, @ TPETUYHBIE B CBOIO OUepe/Ih Oosee
aKTHBHBI, YeM BTOpHYHBIE. Tak, H30TPOINUIOBIM CIUPT MOYTH B 2 pa3a aKTHUBHEE HOPMAJILHOTO
IIPOIIMIIOBOTO.

4. Hanuume HempenenapbHOW CBsS3M B MoJiekyse. CHHpThl, UMEIOIINE B MOJIEKYIIe
HEeMpeeIbHbIE CBSI3U, 00aat0T 0oJiee CUIPHBIMU HAPKOTHYECKHUMH CBOWCTBAMHU; IMPU ITOM
MOBBIIIAETCS. U TOKCHYHOCTh CIIUPTA.

5. BBeaeHue rajgoreHoB B MOJEKYJNy cnupTa. PU3HOIOTMYECKOE IEUCTBUE CIIUPTOB,
UMEIOLIMX B MOJIEKYJle TaJloTeHbl, YycuiuBaerca. Hampumep, TpuUOPOMAITHIIOBBIM CHHUPT
CBr3CH20H o6nagaer ropa3ao 0OMbIIel aKTUBHOCTBIO, Y€M ATHIIOBBIA.

HapxoTuyeckue cBOWCTBAa CIUPTOB CBSI3aHBI C PACTBOPUMOCTHIO.

XHUMHYECKHE CBOUCTBA.
1.CriupThl — O4YEHB CJ1adble KUCIOThI, 00Pa3yIOT aJIKOTOJISATHI C IEJIOYHBIMU Me.

51




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKas MeEOVUVHCKAS aKageMuns»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/
JIeKIIMOHHBIH KOMITIEKC 36 OerTiH 52 Oeti

2.Bcrymarot B peakiuu dTepuuKaiui ¢ 00pa3oBaHUEM CIOXHBIX 3()HUPOB.
3.OKuCIA0TCS A0 albAETHI0B, KUCIOT U KETOHOB.
C XMMUYECKOH TOUKH 3pSHHS CIIUPTHI XapaKTePU3YIOTCS CICAYIONIMMHA JaHHBIMU:
1) UMEIOT HEUTPaNIbHYIO PEAKIINIO, PEarHPYIOT C METAJIJIAMHU C BBIACICHUEM BOJIOPOJIA:
2R—OH + 2Na —> 2R—ONa - H,}
2) 00pasyloT ¢ KUCIOTAMHU CIIOXKHBIE H(UPHI:
R—OH -- R"COOH —— R’COOR -} H,0O
3) mepBUYHBIE M BTOPUYHBIE CHHUPTHI JIETKO OKHCISAIOTCS, HNPUYEM IPU OKUCICHUHU
NEPBUYHBIX CIIUPTOB 00PA3YIOTCS abJACTHIIBI, IPY OKUCICHUU BTOPUYHBIX - KETOHBI:

[0] O
CH,0H — HC</ - 9H,0
H

Ao 0
H,C—C~CH, —> ch_c< + H,0
\OH CHj,
TpeTuuHble CIUPTHI OKUCIAIOTCS C OOJIBIIUM TPYIOM.
lMunpoxcui coobiaer MoJeKylie yrieBoIopoaa ciaajkuil BKyc. DTO CBOMCTBO MOYTH HE
IIPOSIBIIICTCS. Y OJHOATOMHBIX CIUPTOB, HO C YBEJIMYCHHEM YHCJIA THIPOKCHIBHBIX I'PYII OHO
nposiBisiercs: 6onee pesko. Hampumep, stunossiit ciupt C2HsOH He umeer ciagkoro BKyca, a
TPEXaTOMHBIN:
CIUPT IVIMLIEPUH HMMEET SICHO BBIPAXKCHHBIM CIIAJKUN BKYyC. MaHHUT—IIECTUATOMHBII

CcrupT (reKCAOKCUTEeKCaH) OJIM30K K caxapam:

R NS N N N
OH OH OH OH OH OH

MaHHHT
Criuptel — cimabbie KucinoThl: oTHocuTes K OH — xucnmoram. pKa = - Ig Ka (koncranra
KHCIIOTHOCTH), T/ie MeHbIlle pKa, TeM cuibHee KUCIIoTa.
pKa H20 = 15,7; CH3sOH = 16,0; C2HsOH = 18,0
Otcroga crnupThl O4YeHb claOble KUCIOTHL. YBEIWYCHHE AJIKWIBHOTO pagukaia U ero
pPa3BETBJIICHUE BEJACT K YMECHBIICHUIO KUCIOTHBIX CBOMCTB.
Spiritus aethylicus. Criupt 3TH0BBIH: 95%, 90%, 70% 1 40%
[Tonydenue:
1. U3 kpaxmaina:
2(CsH1005)n + nH20 - nC12H22011 — ManbTO3a
C12H22011 + H20 = 2CsH1206 — rimtoko3a
CeH1206 & 2C2HsOH + CO2
2. 'maparanueii sTuieHa
CH2=CHz + H2S04 = C2H50SO3H —22 C2HsOH + H2S04
Onwucanue: mpo3pavyHasi OECIBETHAS JIeTydasl KUJIKOCTh C XapaKTEPHBIM 3allaxoM U KI'YIHM
BKycoM. Jlerko BocmiiaMeHsIeTCsl 1 TOPUT CHHEBATHIM O€3/1bIMHBIM TIaMEHEM
PacTBOpHMOCTB: BO BCEX COOTHOLICHHAX C BOAOH, APHUPOM, XJIOpPOPOPMOM, alETOHOM,
TJIULEPUHOM.
[HOMIMHHOCTS!
1. Peaknus 06pa3oBaHus CI0KHOTO dupa:
C2HsOH + CH3COOH —=18%:t 5 CH3COOC:Hs (3amax) + H20
2. Monodopmuas npoba.
2NaOH + 12 & NalO + Nal + H20
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C2HsOH + NalO - CHsCHO + Nal + H20

CH3CHO + 3NalO - CI3CHO + 3NaOH

CIsCHO + NaOH - CHlIs (kentsrii kpuct.) tHCOONa

3.

3C2Hs0H + K2Cr207 (xentsiit) + 4H2SO4 - 3CH3CHO (51611) + Cr2(SO4)s cun-3enm + K2SO4 +
7H20

[Ipumecu:
1. Onpenenenve npuMecu METaHONA!

5CH30H + 2KMnO4 + 3H3P0O4 = 5HCHO + K2HPO4 + 2MnHPO4 + 8H20

OH OH
OH OH /[C(j\ OH OH
-H2
SO,H SO,H ° SO,H SO;H
m/ SOH SOH
OH OH
cuonetosoe okp. 2 OmpeneieHUE MPUMECH
bypdypona:

] N
o o /
* —_—
\ / H \ / H
PO30BbIN
KonanuectBeHHOE OIPEACIICHHUE .
I1o m1oTHOCTH CIIMpPTa, 10 TEMIICPATYPC KUIICHUA BOIIHO-CHHpTOBOﬁ CMECH.
H[ZI/IMeHeHI/IeZ Hapy>XHO B Ka4€CTBC AHTHUCCITHUYCCKOI'O H pasapaxaromero CpeacrBa It

0o0TupaHMii, KOMIpeccoB. PacTBOpUTENb AJ11 HACTOEK, SKCTPAKTOB.

Glycerinum. I'muniepun. HOCH2-CH(OH)-CH20H.

Onucanue: [Ipo3pavnas, 6ecriBeTHast, CHpOTIO00pa3Hast KUAKOCTh O€3 3amaxa CIaJIkoro BKyca,
pH HeliTpanbHas.

PacTBOprMOCTB: XOpOIIIO pacTBOPUM B BOJIC, CITUPTE, MPAKTUYCCKH HE PACTBOPUM B 3pupe n
KUPHBIX MacJax.

[Monydenue:

1. T'uaponn3om CIOXKHBIX 3(DUPOB TIIUIIEPUHA

2.

CH2=CH-CHs e CH2=CH-CHClI PO

CH2=CH-CH20H —*° , CI-CH2-CHOH-CH20H —*°2 rnunepun.

ITo/UTMHHOCTE.

1. ITox neiicTBUEM CEPHOM KUCIOTHI BBIACIAETCS HEMPUATHBIN 3aMax aKpOJIeHHa.

rmunepuH —22% 5 CH=CH-CHO + 2H20

2.

Cu(OH)2 + 2rinunepun = sApKo-cuHKUN pacTBOpuMbIi riumepart meau (11)

KonnuecTBeHHOE ompeseneHue: mo u30bITKy ykcycHoro anruapuaa win NaOH Ha ombuieHue
obpazoBagiierocs 3dupa.

TIUICPUH + 3 YKC. aHTHIPU]] = YKCYCHO-TJIUIICPHUHOBBIN 3Qup + 3 yKC. K-ThI
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HQI/IMGHGHI/IGZ CMATYArOIICEC I[@flCTBI/I@ IIpyu  HAPY’KHOM I[IPUMCHCHHWH, OCHOBaA IJid
IMPUT'OTOBJICHUSA Ma3e171, MBLI U Ip

MpenapaTtbl NpocTbiX 3chnpos

1. oOpa3zoBaHME OKCOHUEBBIX COJIEH C KOHLIEHTPUPOBAHHBIMU MUHEPATIbHBIMU KUCIOTAMU:

R-O-R + HCI - [R-O"-R]CI

2. pacHICTUISIFOTCS B )KECTKUX yCIIOBHSAX:

R-O-R + HIl = R-I + ROH umu R-O-R —#22%* 5, ROSOsH + ROH

3. OKHCIIAIOTCS C 00pa30BaHUEM MEPEKUCHBIX COCTUHECHHM:

R-O-R —°L5 R-0-O-R

TurpoBaHue B HEBOJHBIX CpPelaX KaK MeTO/l KOJIMYEeCTBEHHOI0 ONpeAeIeHUs:

Jlocmouncmea mumposanus 8 HeBOOHLIX CPeOax:

1. MoxHO ompenensTh OpraHUYECKHMEe W HEOPraHMYeCKHE BEIECTBA, CMECH Ppa3IUYHbIX
KOMIIOHEHTOB, KOTOPBIE MPU TUTPOBaHUU B BOAHOU cpene He aarT yetkord KTT (ouens cnabbie
KHUCJIOThI U OCHOBAHUS).

2. MOXHO TUTPOBAaTh COEAMHEHHMS, KOTOPHIE HEPACTBOPHUMBI B BOJE, pasiararoTcs BOJOM,
00pa3yroT SMYJIbCHUH.

3. MoOXHO UCTIONB30BaTH /JIsi OECIIBETHBIX PACTBOPOB.

4. KTT moxHO onpeaessiT UHIUKATOPOM, MOTEHIIMOMETPUICCKU, KOHTYKTOMETPHUECKH.

5. MoHO TUTpOBaTh cMecu 0e3 pa3ieeHusl.

6. IloBpImraercst TOYHOCTH TUTPOBaHUS. MeHbIIIEe TOBEPXHOCTHOE HATSHKEHUE, MEHBIIIE Pa3Mep
Karid, MEHbIIE TOTPEITHOCTb.

Heoocmamxku:

1. Heo0xoauMo TIIaTenbHO 00€3BOKUBATH BCE PACTBOPHI, TUTPAHTHI.

TuTpoBaHHe OPraHUYECKUX OCHOBAHMI U UX COJIEW B HEBOJIHBIX Cpeaax:

Tumpanm: HCIO4

Pacmesopumens: CHsCOOH nensHas.

Hnouxamop: xpuctamnmuieckuii puoneToBeiil. ['ekcamMmerninmapapo3anunuHml xiaopus. Tpu-(m-
JTUMETHIIaMUHO(QEeHMIT) KapOoHui xinopu. B menodnoii cpene proaeToBblil, B KUCION — KENTHIH.

H,C CH, H,C, CH,
N | N N c* N
H,C I CH, H,C CH,

L o

NN

N\
H,C™ TCH, H,C™ “CH

1. PactBopenue tutpanta. OOpa3yeTcs MOJOKUTEIBHO 3apsKEHHBIN HOH "THOHUS"' — aIlleTOHUI
= aleJIOHUH.

HCIO4 + CH3COOH <« ClO4 + CH3COOH:"

2. PactBopenue cimaboro ocHOBaHHSI B HEBOJHOM pactBoputesne. OOpa3yeTcsi OTpUIIaTEIbHO
3apsLKEHHBIA MOH "nmuat" — anerar.

R3sN + CH3COOH «» RsN"H + CH3COO"

3. Helitpanu3zanus nuonus u nuata. CyTs npoliecca, eIMHCTBEHHAs HeoOpaTuMas peakiusl.

CH3COO" + CH3COOHz" - 2CH3COOH

4.

ClO4 + RsN*H = [R3N*H]CIO4

YacTo npu TUTPOBAHHUH B JIEASTHON YKCYCHOM KUCIIOTE T0OABISIOT YKCYCHBIN aHTUAPU:
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o) OH" 0 0
Hclo, + %o % %
4 == cio, + 0 0o 0
%\ \ %\ ﬂ N
o 0 o OH
(0] 0 o
RN+ %0 =—= R,NNH :207 0O =—= %0
3 -— + P m—
-« " ~
(e} [o} (o)

Ponv ykcycnoeo aneuopuoa:

1. Css3zbiBaer BOLy

2. YcuiuBaeT OCHOBHBIE CBOMCTBa ClIaObIX OCHOBaHHWiIl (B Ooiblieil mMepe, 4eM YyKCycHas
kucnora). CMOTpHU KOEHH.

3. Amwidpyer aMHMHO-, TUIPA3UHO-TPYMIbI, 3allUIIsIsl WX MpH  TUTpoBaHuU. CMoOTpH
W30HUA3U].

4. CnocoOeH CBS3bIBaTh T'aJIOTEHU-UOHBI MPU TUTPOBAHUM COJIEHM OCHOBAHMI B HEBOJHBIX
cpenax.

TuTtpoBaHue colieil:

RsN*HA + CH3COOH <> RsNH* + CH3COO™ + HA

(R3N)2H2S04 + CH3COOH <> RsNH* + CH3COO™ + (RsNH")HSO4

st coneli cepHoi, hochOpHON, a30THON KHCIIOT HUKAaKUX OCOOCHHOCTeH Oosbmie HeT. OHH
TUTPYIOTCS TIO TIEPBOM CTYMEHHU, ()AaKTOP PABEH CIUHUIIE.

A ecnu MBI IMEEM JIeJI0 C COJISIMU TaJIOT€H-BOJOPOAHBIX KUCIOT, TO BO3HUKAIOT CIOKHOCTH.
Brienstoiascst KuCa0Ta MOXKET MOBIIUSTH TUTPOBAHUE.

HHal <> H" + Hal

Cl + CH3COOH «» HCI + CH3COO"

W nonyuuTcs, 4TO TUTPOBAHME UJIET HE KOJMUYECTBEHHO. [103TOMY HaZ0 CBSI3aTh BCE aHUOHBI
rajioreHu10B. VIcronb3yloT yKCyCHBIN aHTUIPU/L;

RsN<HHal + (CH3CO)20 <> RsNH" + CH3COO" + CH3COCI

IIpenaparsbi:

Aether medicinalis. Ddup memurnmnckuii. C2Hs-O-C2Hs

Omnucanue: OeciiBeTHAs PO3pavyHas MOIBUKHAS JIETydasi JISTKOBOCILIAMEHSIFOIIASICS YKUIKOCTh
CO CBO€OOPa3HBIM 3aIMaxoM.

PacTBOpHMOCTB: pacTBOPUM B BOJIC, HEOTPAaHHUEHHO B CIIUPTE, OeH30Ie, 3¢). U K. Macliax

[Tonydenue:

C2Hs0H + H2S04 - C2HsOSOsH + H20

C2Hs0S03H + C2HsOH - C2Hs-O-C2Hs + H2S04

[HomnuHHOCTB: TKHUN U TVIOTHOCTH

[Tpumecu:

Ilepoxcuowi

C2H5-0-0-C2Hs + 2KI1 + H20 = 12 + C2Hs-O-C2Hs + 2KOH

Anvoecudvl (memno-6ypulil 0cadox).

CH3CHO + 3KOH + KzHgls 2 xommuiekc pryt + CH3COOK + 4Kl + 2H20

[IpuMeHeHHe: PacTBOPUTEIH ISl HACTOCK, SKCTPAKTOB, B (JapMaIleBTUYCCKOM aHAJIH3E.

XpaHEHHEe: B XOPOIIO YKYIOPEHHOW Tape CKISTHKaX OpaH)KEBOTo cTekia 0e3 cBera BAAIH OT
OTHS. 3aKymopHUBalOT KOPKOBBIMH IPOOKaMH C TEPraMEHTHOW TMOAKIAJAKOW W 3aJMBafOT
CIIELIMAIbHON [TMHK-KEJTATHHOBOM MacCOil.
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Aether medicinalis pro narcosi

[pumecu: JIONMOJHUTEIHHO MPOBEPSCTCS HA HAIMYKE MPUMECH BOJBI. PeakTHB MUKPUHOBas
KHCJIOTa — OKPAIIUBACT BOIY B YKEIITHIN IIBET.

Xpanenue: Cnucok b. Xpansat 0e3 mocryma Bo3ayxa. Cpa3y mociie MONyYeHUS M OYMCTKU
MIOMEIIA0T BO (DTaKOHBI OPAH)KEBOTO CTEKJIA, 3aKPhIThIE KOPKOBOHM MPOOKOH, MOJ KOTOPYIO
MOJIKJIa IBIBAIOT METAITMUECKYFO (DOJIBTY, a TIOBEPX 3aJIMBAIOT CIICIUAIBHON MacTuKOM. KoHTpoIb
Kaxpie 6 mecsues. L{unk B posasre: Zn + C2HsOOC2Hs 2 C2HsOC2Hs +Zn0

Zn + CH3CHO + H20 - C2HsOH + ZnO

[pumenenne: Mcnoiap3ylOT OTPaHUYCHHO, 3aMEHASA 3aKHUChIO a30Ta, IMKJIOMPOIAHOM U
dTOpoTaHOM.

MpenapaTtbl CNOXHbIX 3UPOB a30THON KUCNOTbI
IIpenaparsbr:
Nitroglycerinum. Hutpuriaunepua

Omnwucanue: OecuBeTHOE, OJEIHO-KENTOE MAacio, TsHKenas Bs3Kas >KUIKOCTh. PacTBopum B
CIUpTE, OPTaHUYECKUX PACTBOPUTEIISAX, MAJIO PACTBOPUM B BOJIE.

[onyyenue: npomyckanueM raunepuna depe3 Hutpyromyto (HNOsk + H2SOsk) cmech npu
12°C.

JlekapcTBEHHBIE POPMBL:

1. Concentratum Nitroglycerini 1% pro infusionibus

2. Tabulettae Nitroglycerini 0,0005

3. Solutio Nitroglycerini 1% oleosa in capsullis 0,0005 et 0,001

4. Nnwvexumonnsie popmer: Perlinganit, Nitro-pol, Nitro-mak.

5. Ma3su, mieHku

6. Asposomnu — Nitrolingual spray

8. ITonumMepHbIie TabIETKH M3 MUKpoKaricy — Sustac, Nitrolong

IToyIMHHOCTE!
1. 'maponus ¢ mocnenyronieit HACHTUGUKAIMEH TIUIepruHa

C3Hs(NOz2)3 + 3KOH - CsHs(OH)s + 3KNO3
CsHs5(OH)s + H2SO4 & CH2=CH-CHO (3amax akposieuna) + 2H20
2. CuHee oKpamBaHue ¢ TUGEHUIAMHHOM

A
HZNOSO3H N SOgH
RO N 02 + pCH3COOH,Zn

7

NH, NH,
N

IIpumecu: yactHble cnenuduueckue — stuieHraukoms nuaurpar (TCX)

KonnuecTBeHHOE onpesiesieHue:

1.06paTHas agKaTuMeTpHs:

HI" + 5KOH —"% 5 CH3COOK + HCOOH + KNOz+ 2KNO2 + 3H20

N36pirok  KOH  orrurpoBeiBator HCl ¢ WMHAMKATOPOM KpPE30JIOBBIM KPAaCHBIM  HIIH
OPOMKPE30JI0BBIM ITyPITyPHBIM.
T(HCI/H )[(Vl-};m —Vic ):100

a

2. ®OTOKOJIOPUMETPHSL:
Hutpormumepun — €M ews . T rymrepyg + 3HNO3

f=1/5; % =
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OH (‘) OH
SO,H o//N SO,H
HNO, + I
SO,H SO,H
0 OH © OoH
_N SO,H o\ SO,-NH,+
o NHOH Gy +
SO,-NH +
SO H 3 4
3 XKeras OKpacka

Wzmepsitor D npu 408-410 um, pe3ynbrathl cpaBHuBaOT ¢ KNOs no rpaguxy.

3. CnextpodoTtomMeTpust

4. Co cmiaBom JleBapna (Cu-50%, Al-45%,Zn-5%):

Hurpornuuepun + NaOH - muniepun + 3NaNO3

NaNOs + 4Zn + NaOH - NHs + Na2ZnOz + H20

2NHs + H2SO4 136 = (NH4)2S04

n30b61TOK H2SO4 OTTUTPOBBIBAaEM IIEJI0UBIO C METUIIEHOBBIM KpacHbIM. f=1/3. KoHTpOb.

ﬂpenapaTbl anbgerngoB U X Nnpon3BoA4HbIX.

Kapbonunvnas epynna — mnockasi, CWIBHO TOJSpU30BaHHAs (Ha Kuciopoze "-" ), BbICOKas
peakIMOHOCHOCOOHOCTh.  TO ~ HApKOTMKHM,  AHTUCENTHKH,  TOKCHYECKME  BEILECTBA.
JlononHuTeNbHOE BBEJEHHE TaJIOr€Ha YBEJIWYMBACT AaKTHUBHOCTh M TOKCHYHOCTh. BBenenue
TUAPOKCHIIBHOM TPYIIIBI YMEHBIIAeT TOKCHYHOCTh U YBEIMYMBAET CMOCOOHOCTH 0Opa3oBaHUs
TUAPATHBIX CBA3EH.

ClsC-CO-H + H20 = CI3C-CH(OH)2 xnmopanruapar (Majao TOKCHYCH).

XumMHuyeckue CBOMCTBA

1. OxkucauTeIbHO-BOCCTAHOBUTE/ILHbIE CBOICTBA

JIerko OKHCISIOTCS A0 KUCIOT. DPGEKT peakinii He 3aBUCAT OT MPUPOIBI allbACTUIA, & 3aBUCAT
OT MPUPOJIBI OKUCTUTEIIS

a) ¢ peaktuBoM ToJlieHca. — peakius cepedpsHOro 3epkana. B kpuctaabHO YUCTON MPOOUpKe
obpasyercs HajeT cepebpa.

R-CHO + 2[Ag(NH3)2]NOs + HoQ —temmantan Al + RCOONHs + NH3 + NH4NOs

PeakTuB rotoBsT:

K AgNQOs3 npubasnstor koHueHTpupoBanubiii NH4OH o pactBopenus ocaaka. [Ipu xpanenun
MOET 00pa30BBIBAThH ape cepedpa (B3phIBUATHIN ).

0) ¢ peaktuBoM MDesIMHTA

Peaxmuse — cmech paBHBIX 00BeMOB pactBopa ®emmnra 1 (CuSOs + cmemoB. H2SOs —
Mpo3pavHast >KUJIKOCTh TOJTy0OoBaToro 1npera) u pactsopa dennnra 2 (CEHbETOBA COJIb — TAPTPaT
KaJIusl HaTpUsl B pacTBOPE LIEJIOUH).

CobctBeHHO peakTuB DenuHra — Mpo3payHasi JKUIKOCTh SIPKO-CHHETO IBETa, KOMIUIEKC COJH
Menu (HwkenpuseaeHHas dopmyna — no WneuHoit TartbsiHe FOpweBne; Tpycos ke Cepreit
HukonaeBud npeacrapiseT cede KOMIUIEKC MEIH C KaIHs HATPUSL TaTPTPATOM HECKOJIBKO WHAYe
— 0 €ro MHEHMIO, MeJb CBS3BIBAETCS MO CIHUPTOBBIM THAPOKCHJIAM TOJBKO JIMIIL C OJHOM
MOJIEKYJIOM BUHHOW KHUCIIOTHI).
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COOK
CHOH

I + cu(O
CHOH (OH),

COONa

[Ipu noGaBneHNM anpAeruia U KUMSYeHUN Ha BOASHON OaHe, BhIMalaeT 0CcaJoK KpacHO-0yporo
1[BETA.

Anpnerun + xommuieke ®emuara + KOH + 3NaOH ——» CuOH + kucnas KanueBas coib
BUHHOM KUCIIOTHI + Kucias Hatpuesas cosib BUHHOM KucnoTel + 2H20

2CuOH - Cu20 + H20

I'mapoxcun menu 1 — KENTOBATOrO IBETA, OYEHb HEYCTOWYHMB M OBICTPO pasjaraercs 10
KHPIUYHO-KPACHOTO OKCHUJIA.

Peaktus @enuHra He pearupyer C apoOMAaTUYECKUMHU aipAerujam, Kpome 2.4
JTUTUIPOKCUOEH3AIS.

B) ¢ peaktuBoM Hecciiepa.

RCHO + K2[Hgls] + 3KOH = Hgl + RCOOK + 4Kl + 2H20

Peakuust uper MruoBeHHo ¢ ¢opmanbaerunoM. Keronsl He pearupyroT. Peakuus odeHb
YYBCTBHUTEJIbHA, UCIIOIb3YETCA JUIsl OOHAPYKEHMsI IPUMECH albJIerHia B CIUPTax, d3pupax u s
K.O. aJIbJIETU/I0B.

I) peakuusi o0ecBeUrBaHMs pacTBopa Hoja.

RCHO + 12 + H2O ——= RCOOH + 2HI

Peaknuto BenyT B €1a0oOLIEI0OUHON Cpesie, MCIIONIB3YIOT JUIS K.O. albJIeruja.
1) TeTpa3oueBas Npooda.

NH N—Ph
L t L

NYN +RCHO RCOOH + NYN

Ph Ph
TeTpasonueBsbin CUHWUIA

2. Peakyuu Hyxkneogunvnoeo npucoeouHenus.
a) ¢ peaktuBoMm Iludgda

SO,H
HZNQCONHSOZH ' HNGCONHSOZCHZOH

+HCHO  PH<3

KpacHo-(h1oneToBo-

dyken nypnypHoe okp-e

cepHucTas
KucnoTa NHSO,H NHSO,CH,OH

B 3Ty peakmuio BCTymaroT MOYTH Bee an(paTHUECKUE albACTHIIbI (KpOME XJIOpalTHapaTa),
HEKOTOpbIe KETOHBI, apoMatudeckue ampaeruapl. [Ipu pH<I srta peakinms cnenmduyna s
dbopmanbaeruaa.

Hcnons3yroT it 0OHApYKeHUS MPUMECH (OpMaTbJIETHIa M METAHOJIA TI0CTIE OKHCIICHHS €T0
10 opmalbaeruia

0) ¢ a30TCOoAepP KAIUMHU PeaKTUBAMM:

R-CHO + NH3; > RCH=NH

R-CHO + NH20H —*— R-CH=N-OH (okcimei)
R-CHO + NH2-NH2 —*— R-CH=N-NH: (ruzpasonsi), R-CH=N-N=CH-R (asums)
R-CHO + Ph-NH-NH_ (dernn ruapasus) ——> R-CH=N-NH-Ph (penmmrumpazomsr)
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R-CHO + (0,i—NO2)2Ph-NH-NH2 (2,4 auHHTpOdEHUITHIPA3HH) —" 5 R-CH=N-NH-
Ph(o,n-NO2)2.

Ilpumenenue: JIns TOAIMHHOCTH, T.K. BBIMAJAET KPUCTAJUIMYECKHUE OCAIKH C UYETKUMHU
TeMIeparypamMu 1iaBieHus. s k.0. (rpaBUMETpUs WK TPUTPUMETPHS).

B) IIpucoenunenue oucynbdura Hatpus (cynbdura HaTpus).

RCHO + NaHSO3 <> R-CH(OH)-SOsNay

ITpu HarpeBaHuu B KUCIIOM cpeze paspymarorcs ¢ Beiaenenuem NaCl, H20, SO2
Hcnonvzoeanue: 111 OUUCTKH U PA3JICIICHUS] CMECH aJIbJACTHIOB U METHIIKETOHOB.

J1J1s1 KOTMYIECTBEHHOTO ONPEICIICHHS:

RCHO + Naz2S03 <> R-CH(OH)-SOsNal + NaOH (3kBHBaIeHTHOE KOJINYECTBO).

3. Peaxyuu koHOeHcayuu ¢ (heHONbHbIMU COeOUHEeHUAMU. SE 8 A0po.

a) p. XHYKOKa.
COOH

R R
2 + RCHO H
t, GGGBOFIHaF‘ AermgpupoBaHne n COOH

cpena COOH COOH  Gyncnenne COOH PO30BO-.
KpacHblil

B pesynprare peakuny 1mosy4aeTcsi aypruHOBBIN KpaCUTENb PO30BO-KPACHOIO I[BETA.

B ciydae ¢opmanbaeruia Bo3MOKHO 00pa3oBaHUE TPUCIPOM3BOAHBIX TPU(PEHUIMETAHOBOIO
anpa.

Peaxmue Mapxu — 310 pacTBOp (hopMass B KOHIIEHTPUPOBAHHON CEPHON KUCIIOTE.

0) p. Unpaiise.

3
OH OH H
OH
H,80,k K ©
RCHO + +H,S0,
SO,H so,H HO

XpOMOTpOroBas K-ta
SO,H

XpoMOTponoBasi KUCJIOTa, OHA XKeE 1,8-nnrnnp0KCHHa(I)TannH, 3,6-nucynbdoKucioTa UM ee
JTUHATpUEBas COJb.
[Tonmyuaercst puoaeTOBOE BEIIECTBO, B Cliyyae (popmasst — mypIypHoe.

4. Peaxyus TUHEUHOU U YUKIUYECKOU NOJUMEPUSAYUU.

Hcnonb3yroTes TS MOJTy9IeHUS TeKCaMETHIICHTETpaMUHA U JUTUTEIILHOM XPaHCHHUH.

nNHCHO + H20 - HCH(OH)2 <> (HO-CH2-O-CH2-O-)n , -(CH2-O-)n — mapadopm, Genas
KpUCTAITMYECKast Macca.

DU3NKO-XUMHUYECKUI aHaIM3 MO0 KapOOHWIBHOW Tpynme 3aTpyAHEH, T.K. TPYIIa — CJIa0blid
xpomodop.

OXMA ucCnonab3yrTCcs peaKo.

Metoabl K.0.

1. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIC (TUTPUMETPUUECKHUE).
2. Peaknuu konaeHcanuu ((OTOMETpUUECKHUE METOIBI), TPABUMETPUUYECKUE METO/IBI.
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IIpenaparsbi:

Solutio Formaldehydi (Formalinum). ®opmansaerun — Boanslii pactBop 37%

Onwucanue: OeclHBETHAs, NPO3pavyHas KHUJKOCTh CO CBOCOOPA3HBIM OCTPHIM 3aIaxoM,
CMEIIMBAETCA BO BCEX COOTHOIICHHSIX C BOJOW M CIUPTOM. B kKadecTBe cTabHiIn3aTopa Coaep>KuT
MeTaHoJ 10 1%, OH TakKe MpeOoTBpaIIaeT PEAKIHIO TOJIMMEPU3AIIHH.

[Honyyenue:

2CH30H + O2 —*— HCHO + 2H20

[OoIMHHOCTS!

1. Peakuust cepeOpsiHHOTO 3epKajia (CM. XMMHYECKHE CBOMCTBa 1a).

2. C caMmuiioBoi KUCI0TOM (CM. XMMHYECKUE CBOMCTBA 3a).

Yucrora: momyctuma npumech HCOOH me > 0,2%, ee ompenensror, TUTPYS MIEIOYbI0
(amkamuMeTpudecKu) ¢ nHANKaTopom OO.

KO:

1) OGparHas iioloMeTpHs B MICJTOYHOM cpelie.

AnukBoTa + uU30BITOK TUTPOBaHHOrO pactBopa l2 + mienmous. l2 B mienmounoil cpene
muctponopionupyet ¢ oopasoanueM NalO, koropsrit okucnsier HCHO no HCOONa.

I+ 2NaOH - NalO + Nal + H20

no6ouno: 3NalO - NalOs + 2Nal

CraBuM B TeMHOE MecTO, Togkucias H2SO4

HCHO + NalO + NaOH - HCOONa + Nal + H20

Nal + NalO + H2SO4 = 12 + Na2SO4 + H20

Turpyem 0,1M Na2S203

I2 + Na2S203 = 2Nal + Na2S406

f(HCHO) =1

[TapayienbHO CTaBUM KOHTPOJIBHBIN OITBIT.

T(Na,S,0, / HCHO) Vi, s 6. —Vias,0,) 100%
a

%

Hedapmakoneiinbie:

1) C peaktuBom Hecciepa — oOpaTHast HOZOMETpHsI IO OTHOLIEHUIO K PTYTH, U30BITOK Hoaa
ortutpoBbiBaeM Na2S203. C peakruBoM Heccnepa (K2Hgl4) o6pasyercst cBoO0IHAS PTYTh.

Hg + 12 > Hgl2d —2— HaHgla

f=1%

2) BucynbGuTHBINA METOI.

HCHO + Na2SO3 - HO-CH2-SO3Na*NaOH

NaOH + HCI = NaCl + H20

Tutpytor pactBopom xisopoBogopoaa 0,1M. Nuaukatop — @D, 10 MCUE3HOBEHUS PO30BOM
OKPacCKH.

f=1

[TapaienbHO KOHTPOJIBHBIN OIBIT
_ T(HCI/HCHO)(V,}, —V,i)[100%

a

3) OkucneHne NepeKucu — alTKaIMMETPUs B IPUCYTCTBUU TEPTUIPOJIS.
HCHO + H202 + NaOH(u36) —22“2” 5 HCOONa + 2H20
N36s1TOoK NaOH ottutpoBsiBaem HCI.
Nunukatop — @D unu BTC
f=1

%
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KoHTpoIbHBIN OIBIT

4) C'uapOKCHIIaMUHOBBIN

HCHO + NH20H*HC1 - H2C=N-OH + HCI

HCI turpyror NaOH. Unaukatop BTC.

f=1

Pacuernas popmyiia 63 KOHTPOIBHOIO OIBITA.

4) Pedbpakromerpust

5) Cuekrpodoromerpus

[IpumeHeHnue: AHTHCENTHK, Ae3UH(EKTAHT

XpaHEHME: B CKIIIHKE OPaHKEBOT'0 CTeKasla IpU Temneparype He meHee 9 C.

Peuentypa: Eciu pactBop popmanbaeruaa, To UCXoIAT U3 pakThuueckoil koHueHTpauuu (37%).
Ecnu pactBop popmanuna, To 37% pactBop npunumarot 3a 100% u yxe ucxozst u3 3T0ro roroBsT
pa3BelcHUE

[Ipy BABIXaHHMU - OTpaBJICHHE, CIIE30TOYMBOCTH, Kamiedab. [Ipu ymnoTpebieHun BHYTph —

TOIIIHOTA, ITOHOC.

Chlorali hydras — 2,2,2tpuxmopatanauon 1,1. ClsC-CH(OH)2

Onucanue: OECUBETHBIC NPO3pPAavYHbIE KPUCTAIBI C XapaKTEPHBIM 3allaxoM, Ha BO3IyXe
yIIETYYMBAETCS, TATPOCKOIMYCH, JIETKO PacTBOpUM B Boje, crupte, d¢upe u CHCI3
[MoMHHOCTS!

1. 'uaposnu3 menoYHoM mpyu KOMHATHOM TemmiepaType. PacTBopsiem B Bojie, 100aBIIsieM IIIEJI0Yb,
B30anTeiBaeM. OOpasyeTcsi MyTHas )KUJIKOCTh C XapaKTePHBIM 3aIIaxoM XJopodopma.
Cl3C-CH(OH)2 + NaOH - CHCIs + HCOONa + H20

2. C peaktuBoM Tomnenca. OGpa3yercs 4epHBI 0caiok cepedpa. MrHOBEHHAsI PEaKITHsl.
Cl3C-CH(OH)2 + [Ag(NH3)2]JNOs > Agy + Cls-C-COOH + NHs + NH4NO3

Hedapmaxkoneiinbie:
1. Peakiusi KOHIeHCANH € (PEHOIBHBIMU COCAMHEHUSIMH B IIEIIOYHOM Cpe/ie.
ClI3C-CH(OH)2 + NaOH - CHCls + HCOONa + H20
CHCIs + NaOH - CClz (muxnopkapben) + NaCl + H20
C

HCI, CH(OH),
OH
SE OH OH
+ CCI2 + NaOH —= OH-

OH-, Boga.

OH 6aHsa

OH OH
OH CHO
o OH
OH- 2 OH

BULLIHEBO- OH

KpacHbii U3BLITOK pesopunHa QH
B OH- cpege

OH

[Tpu HarpeBaHuM C pe30PIIMHOM B IICIIOYHOM cpejie. AHAIOTHYHO - C EHOJIOM U TUMOJIOM.
UucTtota: mNpPO3pavyHOCTH W LBETHOCTh, KUCIOTHOCTH (MO JoimkeH OBITh KEJIThIM),
opranudeckre npumecH (OOHapYKUBAKOT IO PEaKIMK ¢ KOHICHTpHpoBaHHOM H2S04).
OO011e 10y CTUMBIE IPUMECH: XJIOPHUIBI U TSKEIbIE METAJUIHI.

Crneuunduyeckue  HEIOMYCTUMBIC:  XJIOPANBAIKOTONAT  (OH K€  MOHOATHJIAIETANb
xjopanbrugapara). He momkHo ObITH Oocajaka W 3amaxa ogodopMa Mpu HarpeBaHUU ¢ MOJOM B
HIENIOYHOM  cpenie. ﬁonoq)opMHaﬂ npoba (BbIMaJaeT >KENThIH KPUCTAUIMYECKUH OCaJOK C
XapaKTEPHBIM 3aI1aXxoM):

ClI3C-CH(OH)-OC2Hs + NaOH —— C2Hs0H + CIzC-CH(OH):
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C2HsOH + 4l + 6NaOH —— CHIsd + HCOONa

KO:

Ob6paTHas AnkaaumeTpus.

ClsC-CH(OH)2 + NaOH u36 - CHCI3; + HCOONa

[Tocne no6arnenus NaOH, ee n30BITOK OTTUTPOBBIBAIOT COJISTHOM KKcIOTOH. MHIuKarop OO —
710 KCYE3HOBEHUS po30Boi okpacku. f=1 KoHTpoNbHBII1 OMBIT.

Hedapmakoneiinbie:

O0parHas flooMeTpus B LIEIOYHON Cpefie WK cpeie kapooHaTHOro Oydepa.

AnnkBOTa + H30BITOK Hoaa, OTTUTPOBBIBaIOT Na2S203

f=1/2 (ecnu okucHASETCS A0 KUCIOTHI)

[IpumeHeHne: MATKOE yCIOKauBaroUIee, CEJaTUBHOE U CHOTBOPHOE, B JETCKOW MpakTuke. B
NOpoIIKax U knu3max. IIpotuBocynoposxkHoe.

XpaHeHue: 10 CIucKy b, B XOpoIIo ynmakoBaHHOM Tape B TEMHOM MECTE, Ha CBETY pa3jaraercs
¢ o0pa3oBaHUEM:

2CCI3CHO —— CI2CH-CHO + Cl3-C-COOH + HCI + H20

Glucosum

[ommHHOCTE: ¢ peakTnBOM DesunHra.

He I'®:

1) Konpencanus ¢ Tumosniom (¢ kH2S04) = TeMHO-KpacHOE OKpalliBaHKE.

gH CH,OH 5 OH o

HO OHO Ho kH t /224@7»&' O \D;CH
OH 0 OH HO J HO \_/ ‘ \_/
OH OH

oKCu-
CH,OH meTun-
dypaHon

2) C pesopuunom (+HCI / H2SO4) = (t) po3oBoe, kpacHOE OKpaliBaHHE.

3) [Monmyuenue 03a30Ha TTFOKO3bI ¢ (PEHUITHAPA30HOM B KHCIION Cpele.

YucroTa: ynenbHoe BpalleHue — mnpasoBpauiaromas, B @C nomyckaercs MHTEpBasl (yKas.
KOHIIEHTpalusi ~ pacTBOpa, pacTBoOpuTenb). IIpo3padyHoCTb, IBETHOCTb, KHUCJIOTHOCTb,
00I1eI0ITy CTUMBIE: XJIOPHUIBI, CYIb(AThI, KaTbLUH

Henomyctumele: 6apuii, nekcrpan

KO: ne npooaurcs. [1ng uabekunit — peppaxromeTpusi.

He I'd: meTon BunbmrerTepa. OOpaTHas HOIOMETpHSI.

B menouHoi MM KapGOHATHOH cpele. + M3OBITOK ii0fa, OKHCIAeTCS 10 ... K-ThL, Mon
ortutpoBbiBaeM Na2S203.Mexaynapoaasiii Meto — Na2CO3s BMecTo miernoun

Hexamethylentetraminum (CH2)sN4 — 1,3,5,7 Terpaasorpunukino[3,3,1,13']-nexan

<N
N
N</N
Onwucanue: Oenblil KPUCTAITUYECKUI MOPOIIOK 6e3 3amaxa, BOTOHsIeM, BKYC JKIyue CIaJKui,
JIETKO paCTBOPHUM B BOJIE, CTUPTE, PACTBOPUM B XJIOpOodOopMe, MAJIO pacTBOPUM B 3upe.
IOoIMHHOCTS!
ITo nHoBOI cTatke: MK criekTp
[ToI'® 10
1) Onpenenstor mo 3anaxy
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(CH2)6Ns + H2S04 + 6H20 > 6HCHOT(3anax) + 2(NH4)2S04

2) 1o 3amaxy aMMHUaKa M MOCUHEHHUIO KPACHOH JIAKMYCOBOM OyMaXkKH

(NH4)2S04 + 2NaOH (30%) > 2NHsT + Na2S04

HET'®

1. O6napysxenne HCHO — peakius cepeOpssHHOTO 3epKajia, peaklus ¢ aypuHOBBIM KpacuTeJIeM
(po30BOE OKpalIMBaHUE) U C XPOMOTPOIIOBOM KHCIIOTOM ((prOIETOBOE OKpaLTUBAHKE)

2. Peaknus Ha TpeTHuHbIN a30T. C 0CaAUTEIbHBIMU BEIIECTBAMMU:

¢ pochopHO-BOIBGPAMOBOI KUCITIOTOH = 01, aM(pOTEPHBIH 0Ca 0K

¢ pochopHO-MOTHOACHOBON KUCIOTOM —> JKEThIH 0CaI0K

C MUKPUHOBOM KUCIIOTOW = XKEJThIH 0CaT0K

3. C pacTBOpOM #ofa 1aeT Noauioan, ocagok Oyporo IBeTa.

(CH2)6Na + 12 —X—5 (CH2)6NaelseKI{

MO>KHO UCIIOJIb30BaTh 3Ty PEAKIMIO JUIA K.O.

4. C 6poMom o6pasyet OJeaHO-KENThI 0CaI0K, pACTBOPUMBII B U30BITKE PEaKTHBA.

5. ¢ AgNOQO:s B HeillTpanbHOH cpefe:

2(CH2)sN4 + 3AgNO3 > 2(CH2)sN4+3AgNOs{ Gemblii ocamok

YucroTa: mpo3pavyHOCTh, IIBETHOCTD, MIEIOYHOCTh, KUCJIOTHOCTh, pH, OpraHnueckue npumMecH,
o0mue JOmyCTHMbIe (XJIOPHIBL, Cyib(]arel), HEAOMYCTUMBIE MPHUMECH — COJIM AMMOHHUS U
napacgopm (¢ pactBopoM Hecciepa He JOIDKHO OBITh OKPALTMBAHUS U IIOMYTHEHHS PaCTBOPA).

Jlnist *HbEKIMN HEOMYCTHMBI aMHHBI (Peakiys ¢ HUTPONPYCCUAOM HaTpus, uiau ¢ Hecciepom
B OOJIBIIINX KOHIIEHTPAITHAX ).

KonnuectBeHHOe onpeneneHue: OOpaTHas anuauMeTpus.
(CH2)sN4 + H2SO4(u36b1TOK THTP. pacTBopa) + 6H20 Bosa Gans ¢ obpartut xonomuertcon - GHCHQ

+ 2(NH4)2S04
COOH R
HO
2 + RCHO H

t, 6esBoaHas COOH COOH
cpepa

[O] ¢ OervapupoBaHue u
okucneHue

R
o )=
po30Bo-

KpacHblii COOH COOH

n30bTok H2SO4 Tutpyem NaOH ¢ nanukaTopoM MeTnineHoBbIM KpacHbM.

f=1/4 % = T(NaOH/(CH2)6N4) * (Vkoutp(NaOH) — Vonerr(NaOH)) * 100/ a

Henp3s wucnonp3oBaTh CEpHYIO KHCIOTY, T.K. XJOPHJ aMMOHHUS BO3TOHSIETCS, HENb3s
ucnonb3oBath OD, utoOs! He orTUTpOBaTh (NH4)2SO4

He I'®. Ipsamasg anuauMeTpust

(CH2)6N4 + HCI = (CH2)6N4*HCI = [(CH2)6N3sNH*]CI

[Iporon mpucoeauHsieTcss MO OAHOM 31ekTpoHHOW mape. Munukarop — cmece MO u MC.
TuTpyroT OT 3eJIeHoi OKpacku 10 ¢uoneroBoit. f=1

2) Honomerpust (MCTIOIb3yeTCs PEIKO, T.K. HEOOXOMMM CHELMANbHBI THTPOBAHHbIH PACTBOP
rona).

B pesynbraTe peakumu ¢ HomoM 00pasyroTCs NMEpHOAWABI, KOTOPHIE BBINANAIOT B OCAIOK,
KOTOpbIe OT(HUIBTPOBBIBAIOT. M30bITOK ona TUTPYIOT THOCYIb(GaTOM. Eciu He oTduabTpoBaTh
ocaJika, OH OyJIeT pa3pymIaThCsi THOCYJIb(aTom.
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KontposnbHsiit onbit. f=1/4

3) OOpatHas oaxnopmeTpus

(CH2)6Ns ICl (u36. TuTpoB. pactBopa) > (CH2)sNs2ICH Kkomiuzekc skenToro IBera,
YCTOMYUMBBIA B HEUTPATILHOU CpeJIe.

u36niTok IC1 + KI = 12 + KCI

I2 + Naz2S203 = Nal + Na2S40s

f=1/4

4) ApreHromerpus

2(CH2)sN4 + 3AgNO3 > 2(CH2)sN4*3 AgNOs3 Genblit ocanok

OnpenenstoT: rpaBUMETPUIECKH, HITH TUTPYS H30BITOK HUTparta cepedpa mo merony DasHca

XpaHeHHE: B XOPOIIO YIIaKOBaHHO# Tape

[MpumMeHeHue: ne3WHOUIMPYIONIEE M AHTUCENTHYECKOE MpH 3a00JICBAaHMSIX IOYEK U
MOYETIOJIOBBIX IMyTel. [[pHHUMAIOT BHYTPh U MTApEHTEPaAIbHO. IHBEKIIMOHHBIC PACTBOPHI TOTOBSIT
B ACENTUYECKUX YCIOBUSIX M HE CTEPHIU3YIOT

4. UnarocTpaTUBHBIN MaTepuas:

-Ta0JIULIBL;
- npe3enTanus Microsoft Power Point.

5. JlutepaTtypa

OCHOBHAaf:
HA PYCCKOM sI3bIKe:

85. ApeicranoBa T.A. @apmaneBTudeckast XuMus, yaeOHUK, ToM |: - Anmatsr: «9Bepo», 2015.-
572 c.

86. ApeicranoBa T.A. ®apmaneBTudeckas Xumus, yaeOHuK, ToM |1:- Ammater: «9Bepo», 2015.-
640c.

87. T'ocymapctBenHast ¢apmakores Pecryonmmkn Kazaxcran.-Anmater:«Kubek xoms», 2008.-
Tom 1.- 592c.

88. TI'ocymapctBenHas ¢apmakornest Pecrryonmkn Kazaxcran.- Anmvatsr:«OKnbex xomb», 2009.-
Towm 2.- 804c.

89. TI'ocymapctBenHas ¢apmakores Pecryommkn Kazaxcran.-Anmater:«Kubek xoms», 2014.-
Tom 3.-729c.

90. KoHTpoab KadecTBa W CTaHAAPTH3AIUS JICKAPCTBEHHBIX CPEACTB: METOAMUYECKOE mocodue /
nox pexa. Pamenckotii I'. B., Opgabaesoii C. K.-M: | MI'MYVY; - HIeimkenT: FOKT'®A, 2015. -
285 c.

91. OpnabaeBa C.K. AHanu3 JeKapCTBEHHBIX IpeNapaToB, MPOU3BOJIHBIX apOMATHYECKUX
coenuHeHU: yaeOHoe mocobue.-IIIsiMkenT: «Omem», 2012.-250 c.

92. Pamenckas I'.B. ®dapmaneBruueckas xumus: yueOHuk.-M.: BUHOM. Jlaboparopus 3HaHMiA,
2015.-467 c.

93. PykoBoACTBO K 1a00paTOPHBIM 3aHATHSM 110 (hapMaleBTHUECKOW XMMHH 1101 peakuueii I'.B.
Pamenckoii.-M.: ITumor, 2016.-352 c.

94. XammynnmuH, ©. A. MndpakpacHas cieKTpockonus B (hapMalieBTHYECKOM aHaIN3e: yaeOHOoe
nocodue / - M.: I'90TAP-Menua, 2017. - 160 ¢

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

96. Watson, David G. Pharmaceutical analysis: a textboor for pharmacy students and

pharmaceutical chemists / David G. Watson. - 4th ed. - Philadelphia: Elsevier, 2017. - 459 p.
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ApsicranoBa T.O. @apmaneBTUKAIBIK XUMUS: OKYJBIK.T. | -Anmatel: «OBepo», 2015.-592 6.
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OppnabaeBa, C. K. AHanu3 nekapCTBEHHBIX IMPENapaToB, MPOU3BOIAHBIX apPOMATHUYECKHX
coequuenuii IIpIMKeHT: «Oiem», 2012. - 300 c.
Opnabaepa C.K., Kapakynosa A.Ill. ®apMainieBTUKAIBIK XUMHUS. APOMATThl  KOCBIIBICTAP.
[Dmextponner pecypc]: Oxyneik. / C. K. Opmabaesa; A.Ill. Kapakynosa, KP nencaynsix
cakray MHHHCTPJIri. OKM®A. - Dnexrponapl MotiHai mamimeT (12.5M6). - IlIpIMKeHT:
OKM®A,- llIsmvkenT, 2016.-296 6.
dapmareBTHYECKast XUMHUS [ DIIEKTPOHHBIN pecypc]: yueonuk / moxa pea. T. B. I[lneTHesoii. -
DnexTpoH. TekcToBble aaH. ( 50,6M0). - M : I'D0TAP-Menua, 2017
The British Pharmacopoeia (BP 2016). — London The Stationery Office.-2016.
The European Pharmacopoeia 8.4.- EDQM.-2015.
The Japanese Pharmacopoeia, 16" edition.- 2013.
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43. ApbicranoBa T.A., ApsicranoB JK.M. VIHHOBAallMOHHBIE TEXHOJIOTUHM B

(bapManeBTHUECKOM 00pa30BaHUM: 00yUYeHUE U KOHTPOJIb. YUeOHO-METOIMUYECKoe mocodue. —
IIemvkenT, 2012.- 175¢.

44, KpacuoB E.A. ®dapmaneBTHueckas XHMHUS B BONPOCAaX W OTBETax: yueOHOE
nmocobue. - M.: "Jlutreppa", 2016. - 352 c.
45. Opnabaesa CK, Hanuposa C.H. YHuduuupoBaHHbIE METOJIUKH

XpoMarorpauucekoro  aHaiu3a JIEKAPCTBEHHBIX  (OpM  METPOHMIA30J1a:  HAYyYHO-
Meroandeckue pekomenaanuu.-1IeiMkenT: «9nem», 2015. — 84 c.

46. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New
York: Oxford University Press, 2014. - 96 p. +a11. ont. auck (CD-ROM).

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

48. 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. KoHTpoJibHbIE BONIPOCHI
1. Ha xakux (U3MKO-XUMUYECKUX CBOMCTBAX OCHOBAaHbl pEaKUUU TOIJIUHHOCTH,
JIEKapCTBEHHBIX NPENapaToB - CIIUPTOB U UX FPUPOB?
2. Tlepeuncnute QaxTopsl, BAUSIONINE HAa (HapMaKOIOTUYECKYIO0 aKTUBHOCTD CITUPTOB.
3. Kak wmensorcs ¢usznyeckue M XUMHUYECKHE CBOWCTBA CIHUPTOB B 3aBUCHUMOCTH OT
TUAPOKCHIIBHBIX TPy B MOJIEKyJie?

4. Kak BIusieT 4ncio T'HJIPOKCUIIOB Ha PaCTBOPUMOCTH CIIUPTOB B Bojie?
5. Kak mpoBoasT oOHapykeHue cuelupruieckiux mpuMecei B CIUpTe ITHIOBOM?
6. KuciaoTHO-OCHOBHBIE, OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIE CBOICTBa CHHPTOB U HX

IpUMEHEHHE B (papMalleBTUYECKOM aHAJIHU3e.

7. Kakas peakuus Ha TIMLEPUH SBIseTCs crienuduuHoi? Ha Kakiux XUMHYECKUX CBOMCTBAX
OCHOBaHa 13Ta peakuus’?

8. Kak ncnomnp3yercst peakiysi OKUCICHUS CIIUPTOB B (papMaIieBTUIECKOM aHam3e?

9. Tlouemy mpONUTHIH HUTPOTJIMLEPUH HEUTPATU3YIOT LIEJIOUBIO U HAa KAKUX CBOMCTBAX 3TO
OCHOBAHO?

10. Vkaxxute MeTo]1 KOJMYECTBEHHOTO ONPEeIeNIeHHsI HUTPOTIMLIEPHUHA.

11. Ha xakux XMMHUYECKHX CBOMCTBAaX OCHOBaHO OOpa30BaHWE MEPEKUCHBIX COCTUHEHUH B
JU3TUIIOBOM 3(upe, 0OHapyKeHHe 3TOH mpumMecu?

12. Kakue Mepbl MPeIoCTOPOKHOCTH HEOOXOAWMO COOIOAATh MPU aHAIN3E JUITUIIOBOTO

a¢upa?
JIEKIIUSA NelO-1
1. Tema: Anbaerujibl U UX MPOU3BOJIHBIE KaK JIGKAPCTBEHHBIE CPEJICTBA.
2. Heab:popmupoBanue y oOydaroUmMxcsi 3HaAHWA 00 anpIerujax M MX MPOU3BOJIHBIX IS

npoBeJeHus (hapMalleBTHUECKOTr0 aHaIKM3a Ha BCeX 3Tanax pa3paboTKU, MOIyUYeHUs, XpaHEHUs U
OpUMEHEHHs B COOTBETCTBMM C  TpeOOBAHUSAMH  HOPMAaTHUBHOM  JOKyMEHTAllHH,
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TroCcy1apCTBCHHBIMUA IMpUHIOUITIaMHA u ITOJIOKCHUAMMU, PErNIaMCHTUPYOIIUMU KadeCTBO
JICKApPCTBCHHBIX CPCACTB.

3. Te3ucel JeKnuu

Ilnan:

Knacudukaiys 1 HOMEHKIATypa OPraHUYECKUX JIEKAPCTBEHHBIX CPEICTB.

Oco0eHHOCTH aHaJIn3a ajibIErHUI0B.

OyHKIMOHANBHBIA aHanu3. [lomydeHue, ¢usndeckue, XuMUYecKkHe, (HapMaKoIOTHUECKUe
CBOﬁCTBa J'IeKapCTBeHHBIX CpeﬂCTB AJIBACTUI0B U UX HpOPI?;BOI[HI:IX.

TpeOGoBaHMsI K KAYECTBY U METOJbBI aHAIIM3A.

IIpenapatbl aJbAern/i0B U UX NPOU3BOAHBIX.

Kapbonunvnas epynna — miockasi, CUIIBHO TONSpHU30BaHHAs (Ha Kucioponae "-" ), BBICOKas
peakuoHOCOocOOHOCT,.  TO ~ HApKOTUKM,  AHTUCENTHKH,  TOKCUYECKHME  BEIIECTBA.
JlonomHuTEIbHOE BBEJCHUE TaJIOT€HA YBEIWYMBAET AKTUBHOCTh U TOKCUYHOCTh. BBeneHue
TUAPOKCHIIBHOM TPYIIbl YMEHBIIAET TOKCHYHOCTh U YBEJIMYUBAET CIOCOOHOCTH 0OpazoBaHUs
TUJPATHBIX CBA3EH.

Cl3C-CO-H + H20 - CI3C-CH(OH)2 xnopanruapat (Majio TOKCHYCH).

XuMHYeCKHe CBOMCTBA

1. OkucaANTEIBLHO-BOCCTAHOBUTEIBLHBIE CBOIICTBA

Jlerko OKHCISAIOTCA A0 KUCIOT. DPGEKT peakinii He 3aBUCAT OT MPUPOABI allbAeTHIa, a 3aBUCAT
OT MMPUPOAbI OKHUCIUTECIIA

a) ¢ peaktuBoM ToJlieHca. — peakius cepeOpsHOro 3epkana. B kpucraabHO YUCTON MPOOHpKe
oOpasyercs HajeT cepelpa.

R-CHO + 2[Ag(NH3)2]NOs + HoQ — sty Agl, + RCOONH4 + NHs + NHaNOs

PeakTuB rorossr:

K AgNOs npubasnstot koHueHTpupoBanubiii NH4OH o pactBopenus ocazaka. [Ipu xpanenun
MO3KET 00pa30BbIBAaTh ape]l cepedpa (B3phIBUATHINM).

0) ¢ peaktuBoM MDesIMHTA

Peaxmuse — cmech paBHBIX 00BeMOB pactBopa ®emmnra 1 (CuSOs + cmemoB. H2SOs —
po3payHast >KUIKOCTh IroTyOoBaToro 1pera) u pactopa denmnra 2 (CeHbETOBA CONb — TapTpar
KaJIusl HaTpUsl B pacTBOPE LIEJIOUH).

PeaktuB dennHra — npo3pavnas >KUAKOCTh SIPKO-CUHETO 1IBETA.

[Ipu noGaBneHNM anpAeruia U KUMSYeHUH Ha BOASHON OaHe, BhIMaIaeT 0CaJoK KpacHO-0yporo
IBETA.

Ansaerun + xkommieke ®enunara + KOH + 3NaOH —— CuOH + kwucnas Kanuesas coib
BUHHOM KUCIIOTHI + Kuciaas Hatpuesas cosb BUHHOM KucnoThl + 2H20

2CuOH - Cu20 + H20

I'mppokcun meau 1 — KenToBaToro IBeTa, OYEHb HEYCTOWYMB M OBICTPO pasziaraercs 10
KUPIHUYHO-KPACHOTO OKCHJIA.

Peaktus @®enuHra He pearupyer C apOMAaTUYECKUMHU aipAerujam, Kpome 2.4
JTUTUAPOKCHOEH3AIS.

B) ¢ peaktuBoM Hecciiepa.

RCHO + K2[Hgls] + 3KOH = Hgl + RCOOK + 4Kl + 2H20
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Peakuust nper mMrHoBeHHO ¢ Qopmanbiaerunom. Ketonsl He pearupyror. Peakius oueHb
qyBCTBHUTEJIbHA, UCIIOIB3YETCs 17151 OOHAPYKEHUS IPUMECH allbJIeTHAa B CIUpPTaX, dpupax u s
K.O. aJIbJCTU/IOB.

I') peakuus oOeclBeYMBaHMs pacTBOpa oxa.

RCHO + 12 + H2O —= RCOOH + 2HI

Peakmuto BeayT B c1abO0MIEI0YHOM cpe/ie, UCIOJB3YIOT IS K.O. abJIeTH/Ia.

1) TeTpa3ojueBas Npooda.
Ph Ph
N RN
t
NYN +RCHO ——> RCOOH + NYN

Ph Ph
TeTpasonueBbl CUHWIA

2. Peakyuu Hyxkneogunvnoeo npucoeourenus.

a) ¢ peaktuBom lludgda
SOH

T 3

H<3
+HCHO P KpacHo-(h1oneToBo-

dyKCHH nypnypHoe okp-e

cepHucTas
kucroTa NHSO,H NHSO,CH,OH

B oTy peakmmio BCTyMarT MOYTH BCe anv(aTHUECKHe ambACTUABl (KpOME XJIOpalNTHIpaTa),
HEKOTOpBbIE KETOHBI, apomaTmueckue anpaeruabl. [Ipm pH<1 sta peaknus crnenuduuHa s
dbopMmanbaeruia.

Hcnone3yroT it 0OHApYKEHHUS MPUMECH (pOopMaIbJIeTHIa 1 METAHOJIA TI0CIE OKHCICHHS €ro
1o hopmansaeruaa

0) ¢ a30TCoAepKAIMMHU PeaKTHBAMM:

R-CHO + NH3z = RCH=NH

R-CHO + NH20H —*— R-CH=N-OH (okcumsr)
R-CHO + NH2-NH2 —*— R-CH=N-NH_ (ruzpasonsr), R-CH=N-N=CH-R (a3unsI)
R-CHO + Ph-NH-NH_ (derwn runpasus) —— R-CH=N-NH-Ph (dermrnapasons)

R-CHO + (0,n1—NO2)2Ph-NH-NH2 (2,4 murnrpodenniruapasis) ——> R-CH=N-NH-Ph(o,m-
NO2)2.

Ilpumenenue: JIns TOATUHHOCTH, T.K. BBINANACT KPUCTAJUIMYECKHE OCAIKU C UYETKUMH
TemrepaTrypaMu miasieHus. /i k.o. (rpaBUMeTpuUst WM TPUTPUMETPHS).

B) IIpucoenunenue oucyiabgura Hatpus (cynbdura HaTpUs).

RCHO + NaHSO3 <> R-CH(OH)-SOsNaJ

[Tpu HarpeBanuu B Kucioi cpene paspymarorcs ¢ Beigeneanem NaCl, H20, SO2

Hcnonv306anue: 115 OUUCTKH U Pa3NIEICHUS] CMECH aJTbJICTHIOB U METHIIKETOHOB.

JU1st KOMTUYECTBEHHOTO ONPEIeTICHHS:

RCHO + NazS03 <» R-CH(OH)-SOsNal + NaOH (sxBHBaIeHTHOE KOIHYECTBO).

3. Peakyuu konoencayuu ¢ peHonbHbIMU COeOUHeHUAMU. SE & 0po.

a) p. XHYKOKa.
COOH

R HO T
©/OH RCHO il HOH © ' . °
2 +
t, 6easogHas H AernapuposaHve v COOH

cpena COOH COOH  oyucnenne COOH  pososo-
KpacHbilii

B pesynbrarte peakiuu nojgyyaercs aypHMHOBBINA KpacUTeNlb PO30BO-KPACHOTO I[BETA.
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B cnydae dopmanbaerniaa BO3MOKHO 00pa3oBaHUE TPUCIIPOU3BOIHBIX TPUPEHUIMETAHOBOTO
sapa.

Peaxmue Mapku — 310 pacTBop (hopMaisi B KOHICHTPUPOBAHHOW CEPHON KHCIIOTE.

0) p. Mnpaiise.

SO,H
OH OH SO,H
H,S0, k H .
RCHO + - o H,SO0,
SO,H so,H HO
XpomMoTponoBasa K-Ta SO.H
¥ SO,H

XpomoTponoBasi KUCIIOTa, OHA ke 1,8-nmuruapoxkcuHadTanud, 3,6-1uCynb(OKUCIOTa WU €€
JTUHATpUEBas COIb.
[Tonmyuaetcst huoneToBOE BEMIECTBO, B Ciiydyae (hopMalist — MypIrypHOE.

4. Peakyusi 1uHetiHOU U YUKIUYLECKOU NOIUMEPUSAYULL.

Hcnonw3yrores 1715 noJly4eHusl TeKCaMeTUIICHTETpAMUHA U ITTUTEIbHOM XPaHEHUU.

NHCHO + H20 - HCH(OH)2 < (HO-CH2-O-CH2-O-)n, -(CH2-O-)n — mapadopm, Oenas
KpUCTaJUIMYECKask Macca.

OU3NKO-XMMUYECKUH aHAM3 M0 KapOOHWIIBHOW TpymINe 3aTpyJHEH, T.K. rpynmna — cialbiid
xpomodop.

OXMA ucnonb3yoTcs peaKo.

Mertoapbl K.0.
1. OxucauTENHHO-BOCCTAHOBUTENbHBIE (TUTPUMETPUUECKHUE).
2. Peakiun konaeHcauu (poToMEeTpUIECKHE METOBI), TPAaBUMETPHUECKUE METO/IBI.

IIpenaparsbi:

Solutio Formaldehydi (Formalinum). ®opmaneaerus — Boanslii pactBop 37%

Onucanue: OecrBeTHAs, NPO3pavyHasl KHUIKOCTH CO CBOCOOpPa3HBIM OCTPBIM 3amaxow,
CMEIIINBAETCS BO BCEX COOTHOIIICHUSX C BOJIOH M cUPTOM. B kaduecTBe cTabMiIn3aTopa COIepKHUT
MeTaHou 110 1%, OoH Takke MPe0TBPAIIACT PEAKIUIO MOTUMEPHU3ALIUU.

Honyyenue:

2CH30H + O2 —~— HCHO + 2H20

IHOIMHHOCTS!

1. Peakrust cepeOpssHHOTO 3epKaia (CM. XUMUYEeCKHe CBOMCTBA 1a).

2. C camnmiioBoi KUCI0TOM (CM. XMMHYECKUE CBOMCTBA 3a).

Yucrora: momyctuma npumech HCOOH me > 0,2%, ee ompenensror, TUTPYS MIEIOYbI0
(amkamuMeTpUdecKu) ¢ HHANKaTopoM DO,

KO:

1) OGparHasi ioIoMeTpHs B IICTOYHOM cpejie.

AnukBoTa + W30BITOK THUTPOBAHHOTO pacTtBopa l2 + memous. l2 B memodHoi cpene
nucriponopionupyet ¢ oopazosanueM NalO, koropsiit okuciasier HCHO no HCOONa.

I2 + 2NaOH - NalO + Nal + H20

no6ouno: 3NalO - NalOs + 2Nal

CraBuM B TeMHOE MecTo, moakuciis H2SO4

HCHO + NalO + NaOH - HCOONa + Nal + H20

Nal + NalO + H2S04 = 12 + Na2SO4 + H20

Turpyem 0,1M Naz2S5203
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I2 + Na2S203 = 2Nal + Na2S40s

f(HCHO) =%

[MapauiesabHO CTaBUM KOHTPOJIBHBIN OIIBIT.
T(Na,S,0,/ HCHO)E(VN°aZSzO3 ~Vias.0, )[100%

a

%o

Hedapmakoneiinbie:

1) C peaktuBom Hecciepa — obpaTHast HOJOMETpHsI IO OTHOIICHUIO K PTYTH, U30BITOK ioaa
ortutpoBbiBaeM Na2S203. C peakruBoM Hecciiepa (K2Hgl4) o6pasyercst cBoO0HAS PTYTh.

Hg + 2 > Hglz2d —2— HzHgls

=1

2) bucynbduTHBIN METO.

HCHO + Na2SO3 = HO-CH2-SO3sNa*NaOH

NaOH + HCI = NaCl + H20

Tutpytor pactBopom xisiopooaopoaa 0,1M. Uuaukatop — @D, 10 MCUE3HOBEHUS PO30BOM
OKpacCKH.

f=1

[TapaienbHO KOHTPOJIBHBIN OIBIT
_ T(HCI/HCHO)V,}¢, —V,ic )'100%

a
3) OkucieHne NepeKucu — aTKaIMMETPUs B IPUCYTCTBUU TEPTUPOJIS.

HCHO + H202 + NaOH(u36) —>2%2"_5 HCOONa + 2H20

N30b1Tok NaOH ottutpossiBaem HCI.

Nunukatop — @D unu bTC

f=1

KoHTponbHBIH OMBIT

4) C'uApOKCHIAaMHUHOBBIN

HCHO + NH20H+HCI1 - H2C=N-OH + HCI

HCI turpyror NaOH. Unaukatop BTC.

f=1

Pacuetnas popmyna 6e3 KOHTPOJIHHOTO OIIBITA.

4) Pedbpakromerpust

5) Cuekrpodoromerpus

[IpumeHeHue: AHTUCENTHK, Ne3UH(EKTaHT

XpaHEHUE: B CKISTHKE OPaHKEBOr0 CTEKAJIa MpU TemnepaTtype He menee 9 C.

Pentenitypa: Ecnu pactBop dopManbaeruaa, To UCXOAT U3 pakTudeckoit koHneHTparuu (37%).
Ecmu pactBop dhopmanuna, To 37% pactBop npuauMaroT 3a 100% u yxke UcxXos U3 3TOr0 TOTOBAT
pas3BesieHue

[Ipy BABIXaHWM - OTpABJICHWE, CIIE30TOYMBOCTH, Kamieidb. [Ipu ymoTpeOJeHWH BHYTph —
TOIIIHOTA, TTIOHOC.

Chlorali hydras — 2,2,2rpuxnoparanguon 1,1. Cl1sC-CH(OH):

Onucanue: OECUBETHBIE MPO3pPAYHBIE KPUCTAIIBI C XapaKTEPHBIM 3allaxoM, Ha BO3AyXe
yIIETYYMBAETCS, TATPOCKOIMYCH, JIETKO PacTBOPUM B Boje, crupte, d¢upe u CHCI3

[HOIMHHOCTS!

1. 'uaponu3 menoYHoi mpyu KOMHATHOM TemmiepaType. PactBopsiem B Bojie, 100aBIIsieM IIIEJI0Yb,
B30anTeiBaeM. OOpa3yeTcst MyTHasi )KUJKOCTb C XapaKTEPHBIM 3araxoM XJjopodopma.

Cl3C-CH(OH)2 + NaOH - CHCls + HCOONa + H20

%
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2. C peaktuBoM Toienca. O0pa3yercst 4epHbIil ocagok cepedpa. MrHOBEHHAs! peaKius.
Cl3C-CH(OH)2 + [Ag(NH3)2]JNOs > Agy + Cls-C-COOH + NHs + NH4NOs

Hedapmakoneiinsie:
1. Peakmust KoHAECHCAMH ¢ (PEHONBHBIMU COSIMHEHUSMH B LIETIOYHON Cpejie.
Cl3C-CH(OH)2 + NaOH - CHCls + HCOONa + H20
CHCIs + NaOH - CCl2 (nuxmopkap6en) + NaCl + H20
CHCI

CH(OH),

OH 2
SE OH OH
+ CCI2 + NaOH —>= OH-
OH-, Boa.
OH 6aHs
OH OH
OH CHO
0 OH
OH- 2 OH

BULLIHEBO- OH

KpacHbii U3BLITOK pesopunHa QH
B OH- cpene

[Ipu HarpeBaHuU ¢ PE30PIIMTHOM B HIEIOUHOI cpesie. AHATOTHYHO - ¢ (PEHOJIOM U TUMOJIOM.

UwrcToTa: TPO3pavYHOCTh M IIBETHOCTh, KHUCIOTHOCTH (MO 1omKeH OBITh KENTBhIM),
opraHuyeckue npuMecH (0OHAPYKUBAKOT 0 PEaKIMu ¢ KOHIEeHTprpoBaHHO#H H2SO4).

OO01e 0Ty CTHMBIE TIPUMECH: XJIOPUIBI U TSKEITbIC METAILIBL.

Crnenuduyeckue  HEIOMYCTUMBIC:  XJIOPANBAIKOTOMAT  (OH K€  MOHOATHJIAIETANb
xnopansrunpara). He gomkHO OBITH Ocajika M 3amaxa #omogopma MmpHu HarpeBaHWU ¢ HOJOM B
menouHoi cpexe. MomodopmHas mpobGa (BHIMAZACT SKENTHIl KPHCTAIUTHYECKHI OCAmOK C
XapaKTEPHBIM 3aIIaXOM):

Cl3C-CH(OH)-OC2Hs + NaOH —— C2HsOH + CI3C-CH(OH)2

C2HsOH + 412 + 6NaOH —— CHIsd + HCOONa

KO:

OOparHasg AIKaJTuMETPHS.

ClsC-CH(OH)2 + NaOH u36 - CHCI3 + HCOONa

[Tocne no6asnenus NaOH, ee M30BITOK OTTUTPOBBIBAIOT COJISTHOM KucimoTon. Muaukarop OD —
JI0 HCYC3HOBEHUS p030BOM OKkpacku. f=1 KOHTpOJIbHBII OIBIT.

Hedapmakoneiinbie:

OO6paTHas fooMeTpus B MIEIOYHON Cpelie WIn cpejie kapdoHaTHOro Oydepa.

AnnkBOTa + M30BITOK oA, OTTUTPOBBIBatOT Naz2S203

f=1/2 (ecau okuCIAETCS 10 KHCIOTHI)

[IpuMeHeHne: MITKOE yCTOKauBarolllee, CeJaTUBHOE W CHOTBOPHOE, B JIETCKOW TpakTuke. B
MOPOIIKax U Kim3Max. [IpoTuBocy10poKHOE.

XpaHeHue: 1o cucKy b, B XOpoIIo ynmakoBaHHOM Tape B TEMHOM MECTE, Ha CBETY pa3jiaraercs
¢ o0pa3oBaHUEM:

2CCI3CHO — CI,.CH-CHO + Cl3-C-COOH + HCI + H20

Glucosum

ITomHHOCTE: ¢ peakTuBOM DesunHra.
He I'®:
1) Konaencanus ¢ tumosioM (¢ kH2SO4) = TeMHO-KpacHOE OKpallluBaHUE.

OH
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—0
oH CH,OH o OH o
HO O H et 2 O T - o__CcH
- OH LA /C@»CH YWa \\J/
OH o OH HO HO
OH OH OKCU-
CH,OH mMeTun-
dypaHon

2) C pesopuunom (+HCI / H2SO4) = (t) po3oBoe, kpacHOE OKpaliBaHue.

3) IlonyueHue 03a30Ha IIIOKO3bI ¢ (PEHUITHIPA30HOM B KUCIIOH cpefe.

YucroTa: ynenbHOe BpalleHue — mnpaBoBpaujatomas, B ®C nomyckaercs uUHTepBasl (yKas.
KOHIIGHTpalUsl ~ pacTBOpa, pacTBOpUTENb). [Ipo3payHOCTb, LBETHOCTb, KUCJIOTHOCTb,
0011e10IyCTUMBIE: XJIOPHIbI, CYIb(aThl, KAIbLIUN

HenonycTtumele: Gapuil, 1eKcTpaH

KO: ne nmpoBoautcs. s uabeKIuit — pepakToMeTpusi.

He I'®: meton Bunsiirerrepa. ObpatHas ilogomeTpusi.

B menounoii wim kapOoHaTHOHM cpenme. + W30OBITOK Homa, OKHCISIETCS A0 ... K-THI., Won
ortutpoBbiBaeM Na2S203.Mexaynapoausiii Meton — Na2COs BMecTo 1ienoun

Hexamethylentetraminum (CH2)sN4 — 1,3,5,7 Terpaasorpunukio[3,3,1,13']-nexan
N

)

N\/

Onucanue: Oenblid KPUCTATUIMUECKHUI MOPOIIOK Oe3 3araxa, BO3TOHSEM, BKYC KI'yue CIIaJIKui,
JIETKO pacTBOPUM B BOJIE, CIIUPTE, PACTBOPUM B XJI0podhOpMe, MaJIO pacTBOPUM B dupe.

[MoIMHHOCTS!
ITo HoBoIi ctaTthe: UK criekTp

[ToT® 10

1) OnpenenstoT 1o 3anaxy

(CH2)6N4 + H2S04 + 6H20 > 6HCHOT(3anax) + 2(NH4)2S04

2) 1o 3amaxy aMMHaka 1 MOCUHEHHIO KPAaCHOM JJaKMyCOBOW OyMa)Ku

(NH4)2S04 + 2NaOH (30%) > 2NHsT + Na2S04

HET'®

1. O6napyxenne HCHO — peaknus cepeOpstHHOTO 3epKaiia, peakiis C aypHHOBBIM KpacHUTEIeM
(po30BOE OKpalIMBaHUE) U C XPOMOTPOIIOBOM KHCIIOTOM ((prOIETOBOE OKpaLTMBAHKE)

2. Peakuus Ha TpeTuuHbIN a30T. C 0CagUTENbHBIMH BEIIECTBAMMU:

¢ pochopHO-BOIBGPAMOBOI KUCIOTOM = 01, aM(bOTEPHBIH 0CaT0K

¢ pochopHO-MOTHOIEHOBOI KUCITIOTON —> JKEITHIH 0CaI0K

C MMUKPUHOBOM KUCIIOTOW = JKENTHIA 0CaIOK

3. C pacTBOpOM #oJ1a JaeT MOJUHOANI, OCAIOK OypOro IBETa.

(CH2)6N4 + 12 —— (CH2)6NaelssKI{

MOXHO HUCTIOJB30BATh 3Ty PEAKIHUIO [T K.O.

4. C 6pomom oOpa3zyeT 0JIeTHO->KENThIM 0Ca0K, pPACTBOPUMBII B U30BITKE PEaKTHBA.

5. ¢ AgNOQOs B HeliTpanpHOH cpefe:

2(CH2)sN4 + 3AgNO3 > 2(CH2)sN4*3AgNO3{ Geslit ocamok

YucToTa: Ipo3pavHOCTh, [IBETHOCTH, IMIEIOYHOCTh, KUCIIOTHOCTh, pH, opranudeckue nprumMecH,
olue JIomycTuMble (XJIOpUAbI, Cylb(aTbl), HEJONMyCTHUMbIE IPUMECH — COJIM AMMOHHS U
napadopwm (¢ pactBopoM Heccriepa He JOMKHO OBITh OKpAIIMBaHUS U IOMYTHEHUS PacTBOPA).

72




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKas MeEOVUVHCKAS aKageMuns»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/

JIeKIIMOHHBIN KOMIUIEKC 36 Oerrin 73 Oeti

JIJiss MHBEKIUIA HEeJIOIMyCTUMBI aMUHBI (pEaKrs ¢ HUTPOIIPYCCHUIOM HaTpHs, win ¢ Hecciepom
B OOJIBIINX KOHIICHTPAIIHSIX).

Konunuecrsennoe onpesencune: O6paTHas anuIMMeTPHSsL.
(CH2)sN4 + H2SO4(u36bITOK THTP. pacTBOpa) + GH2Q — Do o ¢ oopanmom xorommmmion_y, - GHCHQ
+ 2(NH4)2S04

COOH R
HO\’ Q (
OH HZSO4K O O o
H

2 + RCHO

t, 6e3BogHas COOH COOH
cpeaa

[O] ¢ aerngpvipoBaHue n
oKucneHune

R
o )=
po30Bo-

KpacHblii COOH COOH

n30b1Tok H2SO4 Tutpyem NaOH ¢ nanukaTopom MetuiaeHoBbIM KpacHbiM.

f=1/4 % = T(NaOH/(CH2)6N4) * (Vxoutp(NaOH) — Vomeit(NaOH)) * 100/ a

Henp3s ucnonb30BaTh CEPHYIO KHCJIOTY, T.K. XJIOPHJ aMMOHHS BO3TOHSICTCS, HENb3s
ucnonb3oBath OD, uto6s! He orTUTpOBaTh (NH4)2SO4

He I'®. Ipsamasg anuauMeTpust

(CH2)6N4 + HCI > (CH2)6N4*HCl = [(CH2)6N3sNH*]CI

[Iporon mpucoeauHsieTcss MO0 OAHOM 3iekTpoHHOW mnape. Munukarop — cmece MO u MC.
THUTPYIOT OT 3eJIeH0M OKpacku 10 ¢uoneroBoit. f=1

2) WonomeTpust (MCTIOIB3yeTCs PEKO, T.K. HEOOXOMMM CHelMANbHBI THTPOBAHHbIH PACTBOP
rona).

B pesynbraTe peaknum ¢ HomoMm 00pasyroTCs MEpHOIHIIbI, KOTOPHIE BBIIAJAIOT B OCAIOK,
KOoTOpble 0THUIbTpoBbIBatOT. M30bITOK Ho/1a TUTPYIOT THOCYNIb(aTom. Eciu He oTdunbTpoBath
0caJika, OH OyJIeT pa3pyIaThCsi THOCYIb(PATOM.

KontposnbHslit onbit. f=1/4

3) OGpatHas oaxiopMeTpus

(CH2)sNs ICl (u36. TuTpoB. pacTtBopa) > (CH2)sNs2ICH Kkommuzekc skenToro IBera,
YCTOMYMBBIA B HEUTPATILHOU Cpefie.

n36niTok IC1 + KI = 12 + KCI

I2 + Na2S203 = Nal + Na2S406

f=1/4

4) ApreHromerpus

2(CH2)sN4 + 3AgNO3 > 2(CH2)sN4*3 AgNO3 Genblit ocanok

OnpenenstoT: rpaBUMETPUIECKH, HITH TUTPYS H30BITOK HUTpaTa cepedpa mo merony DasHca

XpaHeHHUE: B XOPOIIIO YITaKOBaHHO Tape

[MpumMenenue: ne3WHGUIMPYIONIEE ¥ AHTUCENTHYECKOE TMpH 3a00JIEBAaHHMSIX IOYEK W
MOYETIONIOBBIX MyTel. [[pHHUMalOT BHYTPh U apeHTepaibHO. THBEKIIMOHHBIE PACTBOPHI TOTOBST
B ACENITUYCCKUX YCIOBHSIX M HE CTEPUIU3YIOT

4. UNI0CcTpaTHBHBIH MaTepHaJI:
- TaOJIMIIBI,
- mpesenTaist Microsoft Power Point.

73




ONTUSTIK-QAZAQSTAN ok SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKas MeEOVUVHCKAS aKageMuns»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/
JIeKIMOHHBIN KOMITIEKC 36 Getrin 74 Geti

5. JIuteparypa
OCHOBHAas:
HA PYCCKOM sI3bIKe:

97. ApsicranoBa T.A. @apmaneBTuyeckas XuMus, ydeOHUK, ToM |: - Anmatsl: «9Bepo», 2015.-
572 c.

98. ApsicranoBa T.A. dapmaneBTuueckas Xxumus, yueOHuk, Tom |l:- Anmatsr: «9Bepo», 2015.-
640c.

99. TI'ocynapctBeHHas ¢apmakomnes Pecnyonuku Kazaxcran.-Anmatsr:«Kubek xoms», 2008.-
Tom 1.- 592c.

100. I'ocynapctBenHas (apmakones: Pecniy6onuku Kazaxcran.- Anmatsr«OKubek xomib, 2009.-
Tom 2.- 804c.

101. T'ocynapctBennas dapmakories Pecryonmku Kazaxcran.-Anmater:«Kubek xoinb», 2014.-
Towm 3.-729c.

102.KoHTposib KauecTBa U CTaHAAPTU3ALUSA JIEKAPCTBEHHBIX CPEJCTB: METOJUYECKOE rocodue /
nox pexa. Pamenckotii I'. B., Opgabaesoii C. K.-M: | MI'MY; - llleimkenT: FOKT'®A, 2015. -
285 c.

103.0pnadaea C.K. AHanu3 JE€KapCTBEHHBIX IpENapaToB, MPOU3BOAHBIX aPOMATUYECKHUX
coeMHEeHUH: yueOHoe mocooue.-IlIbMkenT: «Onemy», 2012.-250 c.

104.Pamenckas I'.B. @apmaneBTrueckas xumusi: yueonuk.-M.: BUHOM. JlabopaTtopust 3HaHUH,
2015.-467 c.

105.PykoBO/ICTBO K J1a00OPaTOPHBIM 3aHITHSM IO (hpapMaIleBTUIECKON XUMUU O] peaakiueii [.B.
Pamenckoii.-M.: ITumor, 2016.-352 c.

106. XanmuymmmH, @. A. UndpakpacHas crieKTpocKonus B (hapMaleBTHUECKOM aHalIH3e: yueOHoe
nocooue / - M.: ITDOTAP-Menua, 2017. - 160 ¢

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

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

HA Ka3aXCKOM s3bIKe:

65. ApsicranoBa T.O. @apmaneBTUKAIBIK XUMUS: OKYIBIK.T. | -AnMatel: «OBepoy», 2015.-592 6.

66. ApsicranoBa T.O. @apmarieBTUKAIBIK XUMUS: OKYJIBIK.T.2- AMaTel: «OBepo», 2015.-6026.

67. Typcy6ekoBa, b.1. beliopraHukaiblK JopiliK 3aTTap bl TANIay: OKY KYpasbl.- AJTMAaTHI:

«39Bepon, 2016. - 120 6et. C

68. Kasakcran PecnyOnukacsiHbIH MemiekeTTik (apmaxornesichl.-Anmatsl: «Kibek Kombh,
2008.-1 T.-5926.

69. Kazakcran PecnyOnmukacsiHbIH MemiekeTTik (apmaxornesichl.-Anmatsl: «Kibek Kombh,
2009.-2 T.-8046.

70. Kazakcran PecnyOmukacbiHblH MemiekeTTik (apMakonesichl.-AaMatel: «OKiGex Koibh,
2014.-3 T.-7096.

71. KpacnoB E.A. ®apmarusuiblk XUMHS CYpakTap MEH jKayanTap TYPiHIE : OKY KYpaibl
/®@apmarnieBTHUYEeCKass XUMHUS B BONPOCAax M oTBeTax: yueOHoe mocodue. - M.: ITDOTAP-
Menua, 2016. - 704 ¢

72. Opnabaea C.K., Kapakynosa A.IIl. I'muuuppu3uH KBIIKBUIBI TYHIBUIAPBIHBIH JTOPLTIK
npenapaTTapbiHbIH OlpbIHFAlIaHFAaH camachlH OakplIay oJICTEMENEpiH jKacay: FbUIBIMHU-
omicremenik Hyckay.-llIpiMkeHT: «Onem».- 2013.-92 6.

74




ONTUSTIK-QAZAQSTAN oA SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKas MeEOVUVHCKAS aKageMuns»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/
JIeKIMOHHBIN KOMITIEKC 36 Getrin 75 Geti

3J1eKTPOHHBIE PeCypChI:

81. Apzamacues A.Il. ®apmareBTHUecKast XuMusi [ DIEKTPOHHBIN pecypc]: yued. mocodue / A.
1. Ap3amacues. - D1eKTpoH. TeKcToBbIe aH. ( 86,7 MO). - M.: "I'DOTAP-Meaua", 2011. -
640 c. 7. ont. tuck (CD-ROM).

82. KoHTponp KadecTBa M CTaHAAPTH3AIUs JICKAPCTBEHHBIX CPEICTB [DIIEKTPOHHBIN pecypc:
Meroanyeckoe mocobue / moa pen. Pamenckoit I'. B., Opnabaesoit C.K.-M: | MI'MYV;
[emvkenT: FOKI'DA.-DnekTpoH. TekcToBbie aaH. (4.91M6). 2015. — 285 c.

83. OpnabGaea, C. K. Ananmu3 JieKapCTBEHHBIX IPEMapaToB, MPOU3BOAHBIX APOMATHUYECKHX
coequaeHuil IlIbiMKeHT: «Onem», 2012. - 300 c.

84. Oppnabaesa C.K., Kapakynosa A.Ill. ®apmaneBTUKAIBIK XUMHSL. APOMAaTThl  KOCBUIBICTAP.
[DnexTponasr pecypc]: Okynbik. / C. K. OpmabaeBa; A.ILl. Kapakynoa; KP nencaymsik
cakray MHHHCTPJIIri. OKM®A. - Dnexrponapl MotiHai mamimeT (12.5M6). - LlIpiMKeHT:
OKM®A,- llIsmvkenT, 2016.-296 6.

85. dapwmareBTHYeCKast XUMHUS [ DIIEKTPOHHBIN pecypc]: yueonuk / moxa pea. T. B. [InetneBoi. -
DnekTpoH. TekcToBbie naH. ( 50,6M0). - M : TDOTAP-Menua, 2017

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

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

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

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

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

JuiekTpoHHbIe pecypcbl BULL

OnexrponHas oubamoreka KOKMA - https://e-lib.skma.edu.kz/genres

PecrryOnmkaHckast MexKBY30BCKast dJIeKTpoHHas oudmnoreka (PMOB) — http://rmebrk.kz/

[Mudposas 6udaunoreka «Aknurpress» - https://www.aknurpress.kz/

DnekTpoHHas OubaroTeka «murpad» - http://www.elib.kz/

Onurpad - mopTan MyJIbTUMEIMHHBIX yaeOHUKOB https://mbook.kz/ru/index/

3BC IPR SMART https://www.iprbookshop.ru/auth

nH(GOPMAIIMOHHO-TIPaBOBask cUcTeMa «3aHy - https://zan.kz/ru

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

JAOTOJIHUTEIbHAS:

49. AppicranoBa T.A., ApsicranoB JK.M. VIHHOBaMOHHBIE TEXHOJIOTMH B
(dhapmareBTHuIeCKoM 00pa3oBaHUU: 00yUeHHE U KOHTPOJb. Y4eOHO-METOIMIecKoe mocodue. —
[IemmkenT, 2012.- 175¢.

50. KpacnoB E.A. ®apmaneBTuyeckass XMMHs B BOIpOcax W OTBeTax: ydeOHOe
nocobwue. - M.: "Jlurreppa", 2016. - 352 c.
51. OpnabaeBa CK., Hanuposa C.H. YHupunupoBaHHble METOJIUKH

XpOMaTOI‘pa(bI/I‘-ICCKOPO aHaJinu3a JICKApCTBCHHBIX (I)OpM MCTPOHHUAA30J1a: HAay4YHO-
Meroandeckue pekomenaanuu.-lIemvMkenT: «9nem», 2015. — 84 c.

52. English for the pharmaceutical industry: textbook / M. Bucheler [and etc.]. - New
York: Oxford University Press, 2014. - 96 p. +ai1. ont. auck (CD-ROM).

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

54. 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.

75



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.cochranelibrary.com/

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTiK KazakcTaH MeauuuHa akanemuscol» AK N/ AO «lOxHo-KasaxcTaHcKass MEOVMLMHCKAST aKaneMus»
Kadenpa papmaneBTraeckoii 1 TOKCHKOJIOTHIECKON XUMHN 044-55/
JIeKIMOHHBIN KOMITIEKC 36 Getrin 76 Geti

6. KoHTpoJibHbIE BOPOCHI

1. B3auMOCBSI3b XMMMYECKHMX CBOMCTB U OHOJOTMYECKOW AaKTHUBHOCTH JIEKAPCTBEHHBIX
MpenapaToB aJbIETUI0B.

2. TpeboBaHUS K KaueCTBY M METO/Ibl aHAJIN3a aJIbJAECTHIOB U UX IPOU3BOIHBIX.

3. MeaunuHCKOE 3HAYCHHUE MPETIapaToB allbACTH/IOB.

JIEKIIUSA NelO-2

1. Tema: KapOoHOBBIE KUCIOTHI KakK JIEKapCTBEHHBIE cpencTBa. [Ipon3BoHbIE HEHACBIIIEHHBIX
HOJIM-Y-JTAKTOHOB: KMCJIOTa aCKOPOMHOBas

2. Heanb: hopmupoBaHue y 00y4yaronuxcs 3HaHUI 0 KapOOHOBBIX KHUCIIOTaX U UX MPOU3BOIHBIX
JUTSE TIpOBeleHUsT (apMalleBTUYECKOTO aHauM3a Ha BCEX JTamax pa3paboTKu, IONTyYCHHS,
XpaHeHUs] ¥ TPUMEHEHHS B COOTBETCTBHH C TPEOOBAaHUSMHM HOPMATHUBHON JTOKYMEHTAIIWH,
TOCYAapCTBEHHBIMU MNPHUHLIUIAMUA ¥ TOJIOKCHHUSIMH, PETJIaMEHTUPYIOIIUMU  KadecTBO
JIEKapCTBEHHBIX CPEJICTB.

3. Te3ucekl Jekuun

Mnax:

1. BBeneHue, 0011as XapaKTEPUCTHKA KAPOOHOBBIX KUCIIOT, (PU3HUECKUEe, XUMUYECKHE CBOICTBA;
2. aHalW3 KalblLUs JIAKTaTa, HATPUS LIUTPATA, KAJbIHs [NIIOKOHATA;

MpenapaTbl KAPOOHOBLIX KUCIIOT U UX CONEN

[To ¢usnuecknm cBoiicTBaM KapOOHOBBIE KUCIOTHI MPEACTABIISIIOT COOOM KUIKOCTH HITH
TBEp/IbIe BellecTBa. HU3KOMONEeKyIpHbIe KapOOHOBBIE KUCIOTHI XOPOIIIO PACTBOPUMBI B BOJIE.

XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT OOYCIIOBICHBI HAJIWYHMEM B MOJICKYJe
KapOOKCUIBbHOU Irpynmbl. B pacTBopax opraHn4ecKue KUCIOTH JUCCOUMUPYIOT Ha HOHBL:

R—COOH—>R—COOR +H"

RCOOH(Me, R’) — yBenwueHHe pPacTBOPUMOCTH, YMEHBIIEHHE TOKCHYHOCTH, H
oOecrnieunBaeT pa3paxkaroliee JeHCTBUE U aHTUMUKPOOHYIO aKTUBHOCTb.

[Honyyenue: 1. Okucnaenuem cnuptoB 2. M3 ramoreHnpon3BoaHbix Y B.

DU3NYECKUE CBOWCTBA: OT MOABUKHOU KUJIKOCTH YEPE3 BAZKUE 10 TBEPbIX BEUIECTB

PacTtBOpUMOCTB: Tagaer ¢ yBenudeHuem Mr, B coupTe XOp. pacTBOPHUMBI, Ul COJEH —
Ha000pOT.

XHWMHYECKUE CBOMCTRBA!

1. Kucnorrocts: Ka = 104-10°. Crioco6HEI 06pa3oBeiBaTh comu ¢ Me, oxcunamu Me,
pacTBOpaMH €IKHX Iuenouel, ruapokcuaamu Me, kapOonaramu Me. Conu moaBepraroTcs
ruaposmsy — pH>7.

2. O06pa3yroT KOMILICKCHBIE CoeAnHEHHs ¢ cosiMu Tsukeapix Me — Fe(l11), Cu(ll).

3. BeTynaroT B peakiuu dTepupuKanum

dapmMakoIOTHUECKOE eHCTBUE, MPUCYIIEE YIIEBOAOPOAaM, JIUIb B HE3HAYU TEIIbHON
CTETNIEHU COXPAHSIETCS Y COOTBETCTBYIOIIUX OPTaHUYECKUX KHCIOT. TOJBKO B OYCHH OOJIBIIHX
032X OHU MOTYT MPOSIBIATh HE3HAYUTEIbHOE HApPKOTHYECKOe neicTBHe. TOKCHUYHOCTH Y
KapOOHOBBIX KHCIOT TII0 CpPaBHEHUIO C albJeTHIAMU pPE3KO CHIKaeTcs. BBenenue
KapOOKCHJIBHOM TPYMIbl B MOJEKYJIY CHHXAeT TOKCHUYHOCTh MHOTHX BelmiecTB. Hamuuume B
MOJIEKYJIE Pa3BETBICHHOTO alu(aTUUECKOro paauKalia, HEMpeIeTbHBIX CBsI3€H, BBEICHUE
rajoreHoB IMOBHIMIAeT (apMaKOJIOTUYECKYI0 AaKTUBHOCTh KHUCIOT. OJHaKO OONBIINHCTBO
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aJ'II/I(I)aTI/ILIGCKI/IX KHCJIOT q)apMaKOJ'IOFI/I'-ICCKI/I MaJIO aKTUBHBI U JIHOO HUIparoT poJib MUTATCIbHBIX
BEIIECTB, JHO0 SABISAIOTCS «HOCUTEIIMU» (DApMaKOJIOTMUECKH aKTUBHBIX KaTHOHOB (KaJlbLiUs,
xkenesa). Psaag HU3KOMOJIEKYNSpHBIX anupaTUdecKuX KUCIOT (YKCycHass M Jp.) oOnajnaer
pa3fpaxammuM M NpWXKHUralommM jaeicrsueM. HakamnuBasch B KpOBH, OpraHUYecKue
KHCJIOTHl MOTYT BBI3BIBATh SBJICHHE TI'€MOJHM3a. JTO OOYCIOBICHO IHCCOLMANNEH KHCIIOT C
o0Opa3oBaHuEeM HOHOB Bo10poa. COOTBETCTBYIOIIME COJIM TAKUM JIEHCTBUEM HE 00J1aJaloT.

IIpenaparsbi:

Calcii lactas. Kanprust npornmonat-2-on nenraruzapar. (CHs-CHOH-COO)2Ca+5H20

Omnwucanue: Oenblii aMOpHBIN MTOPOIIOK MTOYTH Oe3 3araxa, Ha BO3yXe BEIBETPHBACTCS

PacTBOpUMOCTE: MEJICHHO DPAacTBOpPUM B BOJE, JETKO PAacTBOPUM B ropsyeil Boje,
NpPaKTUYECKH HEPACTBOPUM B 95% criupre.

[onyueHue: OKHCIEHHUE TIIFOKO3bI B IPUCYTCTBUU COJICH KaJbIIHsL.

Hommunocts: UK-ciekTpockonus — xapakrepubie nuku Ha rpymnisl COO™ u OH. Peakuus
A Ha MOH Kanpuusl.

Ha nakrat-uon: k pactBopy npemapara npubasisitor H2SO4 1 KMNO4 1o manmHOBO-
(roseTOBON OKpPAacKH, OKpacKa UCUYE3aeT, 3a1ax YKCYCHOTO aHTUAPHIA:

(CHs-CHOH-COO):Ca + 4KMnOs4 + 11H2SOs —— 10CH3CHO + 2K2S0s4 +
4MnS04+10C0O2+5CaS04+ 16H20

Hedapmaxkoneiinbie:

Aneranberus B mpuc. HUTpornpyccuaa Na 1aer CHHIOI OKpacky.

C peaxtuBom Hecciepa — TeMHO-0yphlii ocaioK.

HNonodopmuas npoba

YwucroTa: Mpo3pavyHOCTh W IIBETHOCTh B CPAaBHEHHHM C OJTaJOHAMHM, IIEIOYHOCTh W
kucinoTHocTh (OD + NaOH).

Hanmuuue netyuux u skUpHBIX KUCIOT (Tipu HarpeBanuu ¢ H2SO4 He 1. 6. 3amaxa >KUPHBIX
KHUCJIOT).

o6mue — ClI', SO4%; yactusie — Ba, Mg, menounsie Me; MUKpOOHOJIOTHYECKAsT YUCTOTA;
noreps B Macce npu BelcaymBanuu 20-30%

KonnuectBeHHoe omnpeseneHue: mpsiMas KOMIUIEKCOHOMETPUS C aMMHUA4YHbIM Oydepom,
WHIMKATOp— KHCJIOTHBIH XpOM TeMHO-cuHHMH, f=M, pacuer mnpousBogutcs Ha O€3BOIHBIH
npenapar.

XpaHeHHUe: XOpOoIIo yKyHOopeHHas Tapa

[IpuMeHeHne: NCTOYHUK KaJIbIHs, aHTHAIIEPTHYECKOE CPECTBO.

Calcii gluconas. Kanpuus riirokoHat

Onucanue: 6eblii 3epHUCTHIN WM KPUCTAIUIMUECKUNA MTOPOLIOK

COO-

OH 0e3 3amaxa u BKyca
HO o x 2O PacTBOpUMOCTB: YMEPEHHO MEIJIEHHO PAaCTBOPUM B XOJOIAHOMN
a X v

OH BOJIE, JIETKO PACTBOPHUM B ropsiueii ¢ 00pa3oBaHHEM MYTHOTO PacTBOpa,
OH

SHOH MPAKTHYECKH HEPACTBOPHUM B CIIUPTE U dPHUPE.
° 2 [Moayuenue: okuciIeHUe TrOK03bI B pucytcTBuu CaBrz, CaCl:

Hoanunnocth: MKC, xapakTepHble peakuy Ha KaJlbLUM; MpU
N00aBJIEHUM K pacTBOPY MpemnapaTa XJOpHJAa OKHUCHOTO JKejle3a MOSBISETCS CBETIIO0-3€JIEHOEe
OKpallVBaHUE.
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Yucrora: IIpo3pauHocTs B cpaBHeHHHU ¢ 3tanoHom, pH 6-7, rajgorenst — Cl, Br, SO4%,
TsK. Me — OomyCTUMBIL, IOTepsl B Macce MpH BbICymMBaHuu — 1%.

Crneuunguyeckue — IeKCTpHH, caxapo3a. [Ipenapar pacTBOpsIOT IpU HarpeBaHUU B CMECU
U3 2 MJ pa3BeJeHHON CONSTHON KUCIOTHI U 10 MII BOJBI ¥ KUTIATAT 2 MUHYTHI. K oxnaxkneHHoMy
pacTBOpY NPUIIMBAIOT IOCTETIEHHO 8 MJI pacTBOpa KapOoHaTa HATPUS U Yepe3 S MUHYT QUIBTPYIOT
(CaCOs). 5 mut punbTpaTa KUMATAT B TeUeHUEe | MUHYTHI ¢ 2 Mil peakTrBa DerHra; He JOHKHO
HaOMI0AaThCsl 00pa30BaHUE KPACHOTO OCaiKa

KonnuecTtBeHHOe  ompejeneHue:  OpsMas  KOMIUIEKCOHoMmeTpus.  Pacuer  Ha
KpUCTAJLJIOTUAPAT.

XpaHEeHUe: CyX0e MeCTO

[IpumeHeHue: UCTOUHUK KaJlbLUsl, aHTHAJUIEPIMYECKOE CPECTBO.

Natrii citras pro injectionibus. HaTpust uutpar aist MHbEKIHHA

COONa
NaOOC OH x5 1/2 H2C

COONa
Omnucanue: Oenple KpUCTAIBl MM KPUCTAUIMYECKUH TMOpOIIOK Oe3  3amaxa,
BBIBETPUBAIOIIMECS HA BO3AYyXeE
PacTBOpUMOCTB: JIETKO — B BOJE, IPAKTUYECKUA HEPACTBOPUM B CIIUPTE
IonyuyeHue: B3aMMOAEHCTBIE TUMOHHON KUCIOTHI ¢ kKapooHaToM Na. IloinydeHnyro conb
[IEPEKPUCTAIUIN30BBIBAIOT U3 CIIUPTA.
Hoanunnocte: UKC, peakuns A Ha nUTpaThl (C XJIOPUIOM KaJIbLIKsA):

COONa coo
NaOOC«EOH ooc«EOH
) coona + 3CaCl, —2C 5 ( co0),Casz + 6NaCl

Ocanox pactBopuMm B HCI.
Peaknun Ha Na.

Hedapmakoneiinbie:

1. Peakuys b Ha nuTpathl: Ipu HarpeBaHUU LUTpaTa C YKCYCHBIM aHTHIPUAOM udepes 20-
40 cexyHa pa3BUBAETC KAPMUHOBO-KPACHOE OKPAILIMBAHUE

2. Peaxnms [rtape:

COO
OOC{OH
[elele) H,0, [O], Br, 5Br,

—2= %y CO2 + HOOC-CH2-CO-CH2-COOH —=2— 2CO2 + 5HBr +
Bro.CH-CO-CHB

Brimamaer 6enplii KpUCTAUTMYECKUH 0CaJIOK.
3. C peaktuBoM JleHexke: CBEKETPUTOTOBICHHBIA PaCTBOP OCHOBHOTO CyNb(aTa PTYyTH.

COON COO OH
a ~ / \gSO
NaOOC OH —o0 /ng Hg\ =%

COONa + KMnQO4 —H99HIS0s y L—coo OHg

YwucToTa: pacTBOp JOJDKEH OBITH TPO3pauHbIM U OecuiBeTHBIM; pH 7,8-8,3; HemomycTUMBI
As (111), nomycTumsbl ooIIHeE.
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Cnemuduyeckue: mapmpamsl — HACBIIIEHHBIN pacTBOp + aleraTHbIil Oydep — pacTBOp

JOJIKCH OBITh IIpO3pavuCH.

Oxcanamoi: HaBeCKy pacTtBopsitoT B Boje, npubasssiror HCI, ciupt u CaClz, ocraBasitor

Ha 49ac, paCcTBOP AOJIKCH OCTAThCs NPO3paYHbIM.

[Totepst B Macce mpu BBICTYIIMBaHUU — 25-28%, MUKPOOHOJIOTHYECKAs YHCTOTA
KonuyectBeHHOE ompe/iesieHue: HEBOIHOE TUTPOBAHNE

1. HCIO4 + CH3COOH <> ClO4 + CH3COOH."

2. warpus uutpat + 3CH3COOH <> 3Na* + 3CH3COO™ + numoHHast KMCIIOoTa

3. CH3COO" + CH3COOH:2" - 2CH3COOH

4. Na* + ClOs <> NaClO4

f=1/3

I'®X: nonobMeHHas xpomarorpadus

Lurapr Hatpus + [katnonut|H™ 2 [karnonuT]3Na" + 1MMOHHAs KKCIIOTA.
Turpyror NaOH ¢ ¢penondranennom. f=1/3.

Hedapmakoneiinsie:

1. [Ipsamas auunumeTpust:

narpus mutpar + 3HCI —2222% 5 3 NaCl + numoHHaM KHCIOTA.

f=1/3

2. O0OpaTHast apreHTOMEeTPHSI:

HaTpus murpat + 3AgNOs —< 5 yurpar cepebpad + 3NaOH

N36siTOK HUTpaTa cepebpa orTuTpoBhIBaioT poganoMmerpudecku (NHsSCN) .f=1/3
3. Obpa3oBaHne KOMIUIEKCA ¢ MebIo — psaMast Kynpumetpust (CuSO4) ¢ MmypekcuioMm.
XpaHeHHe: CyXoe MPOXJaJHOe MECTO

[IpuMeHeHHe: KOHCEPBAHT MPENapaToB KPOBH.

Natrii oxybutyras. Hatpus okcuoytupar. HO-CH2-CH2-CH2-COONa

Omnucanue: OeNbId ¢ )KEeNTOBATHIM OTTEHKOM TMTPOCKONUYHBIN moporok. JIP B Boze, P B

criupre, [THP B adupe, xmopodopme.

Honyuenue: u3 y-OyTuposiakToHa (crienudpudeckas IpuMech)

Hoanunnocts: UKC, b — Ha Na; naktoHa — rugpokcaMoBasi mpoda

KonnyectBeHHOE ompesiesieHue: HeBogHoe TUTpoBanue f=1; npsmast anmaumerpus f=1.
XpaHeHue: CniucoK b, B CyXOM, 3alIMIIIEHHOM OT CBETa MECTE.

[IpumeHeHre: CHOTBOPHOE, HEHMHTAISIIMOHHBIA HApKO3, MOPOIIKH, aMITyJbl, CHPOIIbI,

KOHIIEHTpaT (66,7%).

JIakTOHEI HOJ'H/IOKCI/IKap6OHOBBIX KHCIIOT

OH OH

g———

M & 1y (@]
(0}
HO—;CH

sCH 2OH
Acidum ascorbinicum V(C) y-nakToH 2,3 AeTUapO -0-TYJIOHOBOW KHCIOTHI
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JIeKIIMOHHBII KOMILIEKC

Ilo XUMHUYECKOMY CTPOCHHIO aCKOp6I/IHOBa${ KHCJIOTa — MPOU3BOAHOC HCHACBIIICHHBIX

IMMOJIMOKCHU-Y JIAKTOHOB.

Hanuyue 2-x accuMeTpUYEeCKHX YTIJIEPOJOB B MOJOXKEHUSAX 4 U 5 (XUpaJIbHbIE LIEHTPHI)
orpezenseT BO3MOKHOCTb CyIIeCTBOBaHUS 4 U30MEPOB U 2 palieMaToB.

o=c|
-OH OH OH
C-OH
o oH
HO-C-H HO-HO-C
CH,OH H °

Bonopon B msTOM MOJNIOKEHUH YTepojaa MOJKEH pacrojaraTthCs cIpaBa — 3TO anbda
dopma. Hambosee ycroitunBast u aktuBHas (opma. Jljiss acKOpOMHOBOW KHCIOTHI XapaKTepHa
tayTromeTpusa. B pacTBope ackopOumHOBas KucioTa oOpa3yeT MATUWICHHbIE LMKIbBI, 32 CYET

MSATUWICHHBIX [IUKJIOB CTAOUIU3UPYETCST MOJIEKYJIA.

0
0 /
z c
C| | \
don H-c|-0|-| 5
| 0 C=0
C-OH _— > |

HﬁI/IgOHCC Xc;l‘oﬁqHBaﬂ dopma B KpI/ICTaJ}JLmll Tie.

Ho  OH HO-C-H
/
CH,0OH

CH,0OH
Kucnble cBoiicTBa 00YCIOBIIEHBI 32 CYET THAPOKCHIBHOM TPYIBI y TPETHETO YIJIEPOAA.

OHa cunpHee 4eM ykcycHas kucnora pKa=4,2.

O-H *+.0-H

I1
o--..

HO-Cl—H
CH,0OH

YcroitunBas popma ackopOuHOBOI kucinoTsl ipu pH 5-7, rae cymiecTByeT B BUie aHUOHA,
Ha €€ OCHOBE IIOJIy4aroT AacKOpOMHAThl, HANpUMEp HATpUEBas COJb HUCIONb3YETCS I
HNPUTOTOBJICHUS PACTBOPA ACKOPOMHOBOM KHCIOTHI 5% B aMITyjIax.

i

0
80

H

HO-C—III
CH,0OH
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[Tony4aroT U3 MI00B MIMIOBHUKA (BHAYAJIE TOIYYaOT BOJAHBIE AKCTPAKTHI, CTYIIAIOT UX
JI0 CHpOIa B BaKKyMe, OCXKIAIOT CIHUPTOM WM d(PHPOM COMYTCTBYIOIIHE BEIIECTBA, OCTATOK
OUHMIIAIOT XpoMaTorpaUYecKUM METOAOM U MEePEKPUCTAIUIM30BBIBAIOT). [IpOMBIIIEHHBIN
croco0 OCHOBaH Ha CHHTE3e M3 D-TIIIOKO3BI, KOTOpYIO BOCCTaHaBIMBAaKOT a0 Jl-copOura
KaTaJUTHYECKUM TuapupoBaHueMm. [lyrem rnyOMHHOTO OaKTEPHOXMMHUYECKOTO OKHCICHUS
(bpokenusi) ¢ momomipio Acetobacter suboxydans D —copbur okucnsercs no L —cop6o3bi,
MOCJICTHIOK IIOJIBEPraloT alleTOHHUPOBAHUIO, 4YTOOBI 3alllUTUTh OT OKHUCJICHUS 4YeThIpe
THJIPOKCUIIA, U TIONYYEHHYIO JuaneToH L —cop0o3y OKHCIAIOT 0 IUAIETOHKETOT'YJIOHOBOM
KHCJIOTBI, 3aT€M OCYIICCTBIISIFOT MPOIIECC OMBUICHHS U JTAKTOHU3AIMIO 2-KeTo — L — rymoHoBoii
KHUCJIOTHI JIO KUCJIOTHI aCKOPOUHOBOM.

CH,OH CleOH
CH
C=0 c-O sk
| e 0
HO-C-H H-C-O — \CH; ,——»
| -
H-C-OH HsC O-C-H
Ne 7
H-Cl-OH / \ H-C|
CH,OH HsC O-CH,
0 0
cé cé
| ~OH |
C=0 H-C-OH 0
A_OH |-|o-c||
A e
HO-C-H i |
HO—|C-H Ho-cH
CH,OH
HO-C-H
(leOH

[Ipumecu. 1) Opranuyeckue NMpUMECH OMPENENAIOT TMocie M00aBlIeHUs K Mperapary
KOHIICHTPUPOBAHHOM CEpHOI KUCIIOTHL: OKpacka pacTBopa uyepe3 30 MUH He JOJKHA MPEBbIIIATh
OKpPAacKy 3TaJIOHHOTO PacTBOpa, pa3BeeHHoro B cooTHomeHuu 1:2 (I'® X) .

B xagecTBe HOIMyCTHMBIX MPUMECEH paccMaTpuBaIoOT cyibdarHyo 30y (He 6osee 0,1%)
u TspKembie MeTaisl (He 6omee0,001%).

OO0s13aTeNeH TECT Ha IaBEJIEBYIO KUCIOTY (BO3MOXHBINA IPOJYKT OKUCITICHHUS).

Crepeoxumusi- TpU XPaHEHWHM AacKOPOMHOBAsh KHCIOTa JKENATeeT. DTO aHa’poOHOe
pasnoxeHue (pa3pbiB JaKTOHHOTO KOJIBIA).
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o) 0 f
o A 0] . G;—
0 H2C —0 H c|
OH

OH

—
- CO;

r// =0 ‘
! ¢~oH 20
/ - =0
PH PH H?\ P o H-C-OH (|:

HO-CIH i

HO-C-H

I CH,OH
CH,OH

duznyeckue cBoiicTsa

Benslit kpucTammuaeckuit nopomok. Kuciaoty ackopouHoByro uaeHTHGuuupytot no T .,
190-193°C ¢ pasnoxxkeHweMm, yIelnbHOMY BpamieHuto. M3-3a HECTOMKOCTH Tpemapara Ipu
HarpeBaHuU JJs1 onpeseneHus T riaBiaeHus ero npeaBapuTeabHo cymar npu remneparype 60 °C
B TeueHue 2 4. CKopocTh Mo ibEéMa TeMmepaTypbl — 5° B 1 MUH (110 TOM K€ IPUYHHE).

I'® tpelyet onpenensaTh yroa BpameHus 2% p-pa U pacCUUTaTh yJ€IbHOE BpallleHUE 10

dbopmyre:

20°
[a] _ o100,
b I-C

rae C — KOHIIEHTpAIUs PacTBoOpa;
1 — nymea TpyOKM nonsipumerpa =1 M.
[penapar nornomaer cBet B Y ®-001acTH CHEKTPa, YTO TAKIKE MCIOIB3YETCS IPU aHAIHM3E MOUIMHHOCTH.

PacTBOp KMCIIOTHI aCKOPOMHOBOM B Oy(hepHOM pacTBOpe UMEET MaKCUMYM IOTJIOUIeHUs Ipu 265

HM.

Ona Jerko pacTBOprMa B BOJAC, MCIJICHHO pAaCTBOpUMA B

HepacTBoOpuMa B d¢upe, 0eH3oe, Xjaopodhopme.
XUMUYEeCKHE CBOMCTBAa 00YCIIaBIMBACTCS HAIMYUEM JIAKTOHHOTO KOJbIA  €HIUOIBHOM

TPYIIIAPOBKH.

9TAHOJIC, MPAKTUYCCKU

B KpHCT&J’IJ’IH‘-ICCKOfI (I)OpMC KHUCJI0Ta aCKOp6I/IHOBa}I YCTOﬁqHBa, B BOAHBIX paCTBOpax mmox

NEUCTBUEM

cI1a0BIX

OKHUCJINTENEH
JeTUAPOACKOPOMHOBOM KUCIOTHI. DTO MPOLIECC OOpaTHUMBIi.

Pa3IMYHON

MpPUPOABI  OHA

OKHCIIACTCA 0

AckopOMHOBas KUCJIOTA SABJISIETCSA Y Y -TAKTOHOM, COAEPKAIMM 2 CIUPTOBBIX THIPOKCHIIA
B 5-M U 6-M IOJIOXKEHUSAX M 2 €HOJBbHBIX TMIPOKCHUJIA BO 2-M U 3-M IOJIOKEHUHU. EHOIbHBIE
THJIPOKCUIIBI  00IaJaloT KUCJIOTHBIMM CBOMCTBAMM, [JAIOT KHUCIYI0 PEAKIMI0O Ha JIAKMYC,
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B3aumozeiicTBytoT u ¢ NaOH u NaHCO3. KucnotHble cBoiicTBa 0oJiee BbIpaXKeHbl y THIPOKCHIIA
B 3-M MOJIOKEHUH.

Kucnora ackopOuHoBasi pacTtBopsieTcsi B Iejoyax KapOoHaTax M THIpOoKapOOHaTax
MICJIIOYHBIX MCTAJJIAX IIPpHU 3TOM OHA IIPOABJIACT 06651 KaK OIJHOOCHOBHAs KHUCJIOTaA.
ONa OH

OH OH NOn HO— CH
‘{ E CH ,OH
0 ONa OH
HO—CH
NaHCO
CH 2OH ? O + CO,| + HO.

HO— CH
CH ,OH

B pa30aBieHHBIX pacTBOpax Imenoucii oHa BeleT ceds Kak OAHOOCHOBHAs KHUCIIOTa,
pa3pbiBa JAKTOHHOTO KOJIBIIA B 3TUX YCIOBHSIX HE IMPOUCXOJHUT, 00pa3yeTcsi MOHO3aMEIICHHBIC
COJIH.

Ha Hanmmuuy KHCIIOTHBIX CBOWCTB OCHOBaHa peakiiist 00pa3oBaHMs acCKOpOMHATa Kene3a. PeakTnB — xeresa
(1) cynbdar, He 0OnagarOINi CBOHCTBAMU OKHCITUTEIS:

OH OH ONa OH i o of
,f § NaHCO, '{ E FeSO4 0 | Fe2*
HO—CH °
HO——CH HO—CH ,
CH OH ¢H ,OH L
®noneToBbiit

Cne}lyeT HUMCTHb B BUAY, YTO aCKOp6I/IHOBa${ KHCJIOTa ABJIACTCA JIJAKTOHOM U IIPU I[eﬁCTBHPI CHUJIBHBIX menoqei&
JIAKTOHHOE KOJIBIIO THAPOJIU3YETCs, a 3aTeM o0paszyetcst Gypdypoi:

OH OH ONa ONa O 0]
— NaOH — o
o CH, “ONa CH, “ona
HO*—CliH R\ R \OH
CH,OH OH
OH
BN
CH,
~
OH “on ¢yp¢ypon
L-Kcunoaa

OTOT npolecc HeoOPaTUMBIH.
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0
C - _C & + CO,+H,0
-0 | ~OH “H
CI C=0
ﬁ'OH O +—H OH HO—C-LI
C-OH I | >
| H-C-OH
H-C |
HO-C-H HO-C-H

2. S8 nuprin pacTBOp Ipernapara OMI/IBEI@T CHHIOIO JIAKMYCOBYIO0 OyMa)KKy B CUHUI
1BET.

BoccranoBuTe/IbHBIE CBOCTBA

[lonBUKHOCTH BOJOpOJA EHAMOJBHOM IPYNIUPOBKH OOYCIIAaBIMBAECT OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC MIPEBPAIICHNUs (BOCCTAaHOBUTENbHAs clIOcOOHOCTH). [Iporiecc oOpaTumeblii, Ha

9TOM CBOMCTBE OCHOBAHO MPUMEHEHHHM B MeauIMHE. Oxucmuremu (AgNOs KMnOy J; FeCls, peaktus
®denuHra ¥ Ip) OKUCISIOT KHCIOTY aCKOPOMHOBYIO 10 KUCIIOTHI IMKETOACKOPOUHOBOM.

IIpu B3auMOAEHCTBUM KHCIOTHI aCKOPOMHOBOM C pacTBOPOM cepedpa HUTpaTa BhIMAIAeT TEMHBIH 0CajoK
METaJUIMIECKOTO cepedpa:

OH OH

O + 2AgNO,———
o
HO—CH
CH,CH

HO-—CH
CH,OH

o 0
- O# ZAQ\L + 2N,
0
|

Jyist onpeienieHrs MOAJTMHHOCTH Mperapata 00bIYHO UCIOJIB3YIOT B KAYECTBE OKUCIUTEICH PacTBOPHI 2,6-
JUXJIOp(QEHONMHAOPECHONATA HATPUS U cepedpa HUTparTa.
CuHee okparmBanue 2,6-muxja0pPEHOTUHIOPCHOIATA HATPUS HCYE3aeT OT JCHCTBUS Ha PCAKTHB KUCIOTON

ACKOpOMHOBOM:
ONa ONa
[}
Ho  om (::1 T @
H
H —_—
== 1]
Id N—o o+ Yy — |CC,1 + A
© ] HO— CH 1
HO—(l?,H
Lrors R Sron
(o] ” (=] (== [ BN
Fe) ONa

CurHera uspera BecuseTHBIA

OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHEIE CBOMCTBA HCIOJIB3YIOTCA IJId I/II[GHTI/I(l)I/IKaHI/II/I n
KOJIMYECTBEHHOTO OTIPEICIICHHS.
AckopOuHOBasi KucioTa oOeclBEYMBAeT HOJ, pacTBOp IE€pMaHraHaTa Kajus,
B3aUMOJICHCTBYET C peakTuBOM DennHra.
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HO H 0 0

>T() + AgNOs; KMnOyg; N/

/ T\ + M nSO4
P
KoanyecTBenHoe ompeaejacHue. Agl

Kucnora ackopOunoBast Turpyercst cranaaptiem 0,1 M PacTBOPOM HATPUS THPOKCHJIA KAk OTHOOCHOBHAS
KHCJIOTA [0 €HOJIBHOMY THIPOKCHITY B 3-M MOJIOKEHUH:

HO OH ONa OH
H H
—=Q + NaOH —» —0 + Hao.
0 01 M o
HO—CH pacTsop Hb'_CH
CH20H CH,OH

BrIpaskeHHbIE BOCCTAaHOBUTEIbHBIE CBOMCTBA KHUCIOTHI aCKOPOMHOBOM JIeKaT B OCHOBE
HECKOJIBKMX METOJIUK KOJUYECTBEHHOTO OIPEACIICHUs] JAaHHOTO JIEKAPCTBEHHOI'O BEIIECTBA
(MomaTomMeTpusi, HOJOMET-pHsl, HOAXJIOPMETPHS).

Hooamomempus

Peakuust obpaTtuma mosTOMy TUTPYEM B CHIIBHO KHUCJIOH cpejle, B KaueCTBE THTpaHTa-
OKHCITUTENS] MCIOJIB3YIOT PacTBOp Hojaara Kajlvusg B TPUCYTCTBUM Homauaa kamus. M30bITOK
TUTPOBAHHOTO pacTBOpa HojaTa Kanus MPUBOIUT K 0Opa3oBaHHIO M30BITKAa HoMa, KOTOPBIN
OKpalllMBAeT KpaxMaJl B CHHUM LIBET.

5KJ+KJO3+6HCl—3J2+6KCI+3H20

Kucnoty ackOpOMHOBYIO THTPYIOT B NPUCYTCTBHHM Kajus HOAWIA, HEOOJBIIOrO KOJHYECTBA KHCIOTHI
XJIOPOBOJOPOAHOM 1 kpaxmaina 0,1 H. CTaHIapTHBIM paCTBOPOM Kanm{ Ho/ara 10 CHHETr0 OKpaIIuBaHHUsI:

OH OH 0
" N
3 =0 + KO, —— vE: ‘Z B—O + Kl + 3HDO.
o]
HO—CH HO— CH
CH,0H CH20H

W30bITOuHAs Karuisi TUTPOBAHHOTO pacTBOpa Kallusl ifoaTa pearupyer ¢ Kajus HOAWAOM, BBIIENss o,
KOTOPBII yKa3bIBaeT Ha KOHELl TATPOBAHUS:

[Ipn HonaroMeTpuyeckoM METOAE KOJMYECTBEHHOTO ONpeieNeHHs KHCIOTHl acKOpOWHOBOWH B
MHBEKIIMOHHOM PAcCTBOpPE CIIEIYeT YUHTHIBaTh HAJIMYUE aHTHOKCHAAHTOB-CTaOMIM3aTOPOB, KOTOpHIE OyAyT pea-
rupoBath ¢ TuTpanToM — KO3 IToaTomy BHauane k pacTBopy A0OABISIOT pacTBOpP (OpPMaNbIETH/IA, CBI3bIBAIOIINN
AQHTHOKCH/IAHTBHI:

OH
|
Na,SO; + H—ﬁ—H + HyQ ———— Hﬁ— SO,Na + NaOH .

o
3areM KHCIOTY aCKOPOMHOBYIO TUTPYIOT CTaHIAPTHBIM PacTBOPOM Kaius Hojata
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Honomerpusi. Kucnora ackopOMHOBas OKHCISETCS THTPOBAHHBIM PACTBOPOM HOJa B HEWTPANBHOIM,
CITa0OKHCIION HITH CIa0O0IIeIOUHON Cpeax IO KUCIOTHI IerHap0acKopOMHOBOIA. TI/ITpaHT O,lM pacTBOp HOJA.
Tutpyror 06€3 MHIAMKATOpa /10 CTOMKOIO JKEJITOTO OKpAlIWBaHUS WIM B KOHIIE THUTPOBAHUS
UCIIOJIB3YIOT Kpaxmal.

[Ipsimoe Hoaxiopmerpudeckoe tutpoanue. Turpant 0,1M pactBop HoaMoHOXIOpHAA,
WHJUKATOP Kpaxmail.

AcCKOpOMHOBasI KHCJIOTA y4YacTBYEeT B OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX TMPOIIECCaX
OpraHu3Ma Kak MepeHOCUYHK BOJI0poa (hepMEHTHBIX CUCTEMAaX OpraHu3Ma.

ACKOpOMHOBasI KHCJIOTa B OPTaHU3ME OKHCIISIETCS O AUKETOACKOPOMHOBOW KHCIIOTHI,
3aluIIasl OpraHu3M OT Tpolecca OKucieHus. [lo OTHOIIEHHI0O K OpraHu3My acKOpOMHOBas
KHCJIOTa BeIeT cebe KaKk aHTHOKCHAAHT. Perymupyer BoaHBI 0OOMEH, CBEPTHIBAEMOCTh KPOBH,
YKperuiieT CTeHKHM KamwuisipoB. [lpumensarcs npu  HMHQEKIHOHHBIX — 3a00JIeBaHUSX,
WHTOKCHKAIUIX, 3a00JIEBAHUSAX IIEUYEHH, ITOYEK , KPOBOTCUCHHSIX U JIP.

PactBop ackopOWMHOBOWM KHCIOTHI [JIsi MHBEKIHMH COJAEPKUT HATpUs THAPOKapOOHAT
(2,385r Ha KaxaBIe ST AaCKOPOMHOBOMW KUCIOTHI i 5% pacTBopa). PacTBop HaTpwus ackopOuHaTa
5% umeet pH 6,5-7,0; Takoil pacTBOp He pa3apa)kaeT TKaHed, MpPUMEHsSETCS U B TableTKax Mo
0,025 ¢ riIroKo30M.

XpaHUTh aCKOPOMHOBYIO KUCIIOTY (B MOPOIIIKE) CIEAYET B XOPOIIO YKYIIOPEHHBIX OaHKaX
U3 OPAaHXKEBOIr'0 CTEKJIA B CYXOM IPOXJIaJHOM MECTE, 3alllMilas OT ACHCTBUSA CBETa M KUCIOPOJia
BO3[yXa BO HU30€KaHME OKHUCIIEHHUS. YCTOHuYMBas B KpPUCTAJUIMUECKOM (opme, B BOIHBIX
pacTBopax OBICTPO OKHUCIIIETCs. PacTBOPHI KHUCIOTHI aCKOPOMHOBOM XPAHST B 3aMasHHBIX aMITyJIax
B [IPOXJIQJHOM, 3aIlMILEHHOM OT CBETa MECTE.

4, UnnwcTpaTuBHBINA MaTepuas:
- TaOJINILIBL,
- mpe3enTanus Microsoft Power Point.
- (hopMyJIBI JIEKAPCTBEHHBIX MPENapaToB U3yuyaeMOro pasjera
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6. KoHTpoJibHBIE BONPOCHI

2. Yem 00ycNOBIEHBI OCHOBHBIE XHMHYECKHE CBOWCTBA aCKOPOMHOBOW KHCIOTHI M KaK OHHU
UCIIOJIb3YIOTCS B aHAIN3E?

3. CrabWIbHOCTh M YCTOWYMBOCTh aCKOPOMHOBOW KHCIIOTHI M €€ JIEKapCTBEHHBIX GopM. UTo
HE00XO0IMMO yUYeCTh B IPOIlecce MPUTOTOBICHUS U XpaHEHHs JIeKapCTBEHHBIX (hopM?

4. KucnoTtHble cBOHCTBa aCKOPOMHOBON KUCIOTHL. [ToueMy ee Ha3pIBatOT "KUCIOTON" M Kak 3TO
CBOMCTBO UCIOJIB3YETCS B aHaIU3e?

5. TlpuunHbBI HECTOMKOCTH aCKOPOWHOBOM KHCIOTHI M BO3MOXHBIE TPOAYKTHI IIPEBPAIICHUN.

6. Kakue mporecchl NpOHCXOOIT NPU XPAaHEHWH ACKOPOMHOBOW KHCJIOTHI B aHa’POOHBIX
YCIOBHSX?

7. XUMHUYECKHE OCHOBBI CTAOMIM3AIMN aCKOPOUHOBOM KUCIOTHI B JIEKAPCTBEHHBIX (hopMax.

8. Kakue npenapaTsl KapOOHOBBIX KHCIOT IPUMEHSIOTCS B MEIULIMHE
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