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Jlexknus Nel

1. Tema: Beencnue. I'ocy1apcTBEHHbBIE IPUHIUIIBI U TIOJIOKEHUS, PErIIAMEHTUPYIOLIHE
kauectso JIC.

2. Heab: ¢opmupoBaHue y o0O0ydaroOLIMXCS 3HAHUM O TOCYJapCTBEHHOH cucTeme
CTaHJAPTU3AIMM U CepTU(UKAUKN JIEKAPCTBEHHBIX CPEACTB M MX HCHOJIB30BAHUS IS
npoBeseHus (apMaleBTUUECKOr0 aHalIMu3a JIEKApCTBEHHBIX CPEACTB Ha JTamax pa3paboTKH,
IIOJIyYEHUs1, XpaHEHUSI U IPUMEHEHNS.

3. Te3ucel Jekunn

[Tnan:

e HopmaTtuBHO-TIpaBOBbIE aKThl B 00JIaCTH CEPTUGHUKAIMK U CTAaHJAPTU3AINH JIEKAPCTBEHHBIX
CPEICTB

e (Cucrema craHgapThsanMu B 3apaBooxpaHeHuu PK W cranpaprusanys JIeKapCTBEHHBIX
CpEJICTB

e [lpaBuna cocTaBieHUs HOPMAaTUBHO-TEXHHYECKHUX JOKYMEHTOB 110 KOHTPOJIIO 3a KaueCTBOM
1 0€30MaCHOCTHIO JIEKAPCTBEHHBIX CPE/ICTB

e TocynapcrBennas ¢papmakonest PK

Cpenu 3amad (apManeBTHUECKOM XHUMHU 0CO00€ MECTO 3aHMMAaeT aHajih3 KadecTBa
JexkapcTB. B ka0l cTpaHe CyLIeCTBYeT 3aKOHOAATENbCTBO O (hapMalleBTUYECKHX Ipenaparax,
KOTOpO€ NpeayCMaTpUBaeT CTaHAApPThl U HOPMbI MOKa3aTejedl KauecTBa JUIsl JIEKapCTBEHHBIX
CPEJICTB.

HopMmaTtuBHO-npaBoBbIe aKTbl B 00JacTH CepTHPUKANMUA M CTAHAAPTH3ALUM
JICKapCTBEHHBIX CPeICTB

KauectBo nexapcTBeHHBIX cpeAcTB B PecnyOmuke Kazaxcrtan, periaameHTHpyeTcs
CJIEJYIOUIMMHA HOPMATHBHO-TIPABOBBIMU aKTaMHU B OOJIACTH CepTU(UKAMKM U CTaHAAPTH3ALMUU
JIEKapCTBEHHBIX CPEJICTB:

- 3akoHoM PK ot 13 sauBaps 2004 r Ne522 «O snekapcTBEHHBIX CPEACTBAX»;

- 3akoHoM PK o1 09.11.2004r. Ne 603 —I1 «O TexHHUECKOM pEryJIupOBaHUNY;

- 3akonoM PK ot 07.06.2000r. Ne53-11 «O6 obecrieueHnu eIUHCTBAa U3MEPEHUID;

- Cranmaprom PK CT PK 3.4-2003 «T'ocymapctBeHHass cuctema ceptudukamuu PK.
[Topsiok poBeieHus! TOATBEPKACHUS COOTBETCTBHS MpoAyKuuu. O61mue TpeOoBaHNA»;

- Crannaptom PK CT PK 3.17-2000 «I"CC PK. Ilopsinok cepTudukanuy JeKapCTBEHHBIX
CPEIICTBY.

3axon PK om 13 ansaps 2004 2 Ne522 «O nexkapcmeeHHbIX CPeOCmeaxy

[IpaBoBbIe W OpraHU3alMOHHBIE OCHOBBI OOecreueHus HaceneHuss PK OezomacHbiMH,
s dextuBHbIMU JIC onpenenensl 3akoHOM «O JIEKapCTBEHHBIX CPEACTBAX». 3aKOH PETyIUPYET
otHoweHHs B chepe obpamienus JIC, HauMHas OT UX CO3JaHMs A0 MOTPEOICHHUs, BKIIOYAIOIINE
JTamnbl TOUCKa, pa3pabOTKH, MPOBENEHUS MTOKIMHUYECKUX U KIMHUYECKMX MCIIBITAaHUMH,
KOHTPOJISI TPOM3BOJCTBA, KOHTPOJS UX KauecTBa, OS((HEKTUBHOCTH U OE30MacHOCTH,
CTaHJapTH3alUy, CepTUUKALMU, TOCYIAapCTBEHHOM pETUCTpallid U peaju3aluu. 3aKOH
M3JI0KEH B 1IIECTH TJIaBax.

3axon PK om 09.11.20042. Ne 603 —I1 «O mexnuueckom pe2ynuposanuuy yCTaHABINBACT
IIPABOBBIE OCHOBBI I'OCYAAPCTBEHHOW CHCTEMbI TEXHUYECKOIO PETYJINPOBAHUS, HAIIPaBICHHOIO
Ha obOecmedyeHue Oe3omacHOCTH Tpomaykiuu, mporieccoB B PK. C BBeneHueM 3TOro 3akoHa
yrpatuin cuity 3akoHbl PK 0116 utomnst 1999r. «O crannapruzanum» 1 «O cepTudukanum».

3axon Pecnyoauxu Kazaxcman om 7 utons 2000 2ooa Ne 53-11

« 06 obecneuenuu eOUHCMBA UZMEPEHULLY
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3aKOH YyCTaHaBIMBAE€T IPABOBbIE, SKOHOMHMYECKME M OPIraHHU3ALlMOHHBIE OCHOBBI
oOecrnieueHus enuHCTBA M3MepeHuil B Pecriyonuke Kazaxcran, perynupyer OTHOLICHHUS MEXKIY
rOCyJIapCTBEHHBIMH OpraHaMH YIpaBieHUA, (GU3MYECKUMH U IOPUAMYECKHIMH JTUIAMU B chepe
METPOJIOTHUECKOH 1eATeIbHOCTH U HAMpaBJIeH Ha 3alUTy MPaB U 3aKOHHBIX HHTEPECOB I'paxa1aH
u oSkoHomuku PecmyOmukm KaszaxcTtan oOT TOCHEACTBHA HETOCTOBEPHBIX PE3yJIbTaTOB
HU3MEPEHUM.

Cucrema crangapTuszanuu B 31paBooxpanenun Pecnyoauke Kazaxcran

HopmaTuBHO-IpaBOBbIE JTOKYMEHTBI, pErjaMEHTHPYIONIHE [eATeNbHOCTh B cdepe
3/IpaBOOXpaHEHUs], pa3padaTeiBalOTCS B cooTBeTcTBHM ¢ 3akoHOM PK ot 4 wmrons 2003 r «O
CHUCTEME 3/IpaBOOXpaHEHHUs». B 1memsix peanw3anmuu d5TOro 3akoHa IOCTAHOBJIEHHEM
[TpaButensctBa PK oT 16 deBpans 2004 r. yrBepxnens! «llpaBuia cranaapTuzanuu B 061acTu
3JIpaBOOXPAHEHUS.

Henpto cranpapTu3ali B 3/pPaBOOXPAHEHUU SBISIETCS  IOBBILIEHUE KadyecTBa
MEAUIMHCKUX U (papMalleBTUYECKUX YCIIyT, HAPABICHHBIX YIYUYIICHUE 3/I0POBbs HACCICHUS.

OcHOBHbIE HaNpaBJIEHUS CTAHIAPTU3ALMH B 00JIACTH 3APaBOOXPAHEHUS: CTaHAApTU3aLUs
MEAUIMHCKUX U (hapMalleBTHUECKUX YCIYyT, CTaHIapTH3alUs TEXHOJIOTUH, HCHOJIb3yeMbIX B
IpoIlecce OCYIIECTBICHUS MEAUIIMHCKONW B (hapMaIleBTUYECKON IeSTeIbHOCTH, CTaHAaPTU3ALINS
JEKapCTBEHHOIO0  oOecreueHusi,  cTaHiapTu3auus  OpodecCHOHATbHOW  AESITeNbHOCTU
(kBanmudUKaIUs ~ MEAUIUHCKUX ©  (papManeBTUYECKHMX PAOOTHHUKOB),  CTaHIAPTH3AIMS
OpraHU3alMOHHBIX (MHPOPMAIIMOHHBIX) TEXHOJIOTHUH.

BaxneiimM 00BEKTOM CTaHIapTH3alMKA B 3ApaBooxpaneHuu sBisitorcs JIC, wux
MPOU3BOACTBO, Ka4ecTBO (0€30MacHOCTh, A((PEKTUBHOCTE), YCIOBUS peaTu3ainuu, 0€3 KOTOPBIX
HEBO3MO>KHO OKa3aHHE Ka4€CTBEHHBIX MEAUIIMHCKUX YCIIYT.

®dapmakoneiinas cratbs (OC) - HopMaTuBHBIA T0KyMeHT JIC, onpeaesronuii KOMILIEKC
HOpPM KayecTBa U METOJIOB UX omnpezeneHus. [lepecmaTpuBaroTcs uepes Kaxible 5 JeT.

AHanmUTUYECKH HOpMaTWBHBIM JokyMeHT (AHJI) — HOpMaTHBHO-TEXHUYECKUI
JOKYMEHT, YCTaHaBIMBAIOMIUKA 0O0sM3aTeNbHbIE TpPEOOBaHUS K KadecTBY JIEKAPCTBEHHOTO
CpelCTBa KOHKPETHOTO MPEeANPHUATHSI-TPOU3BOAUTENS], OOECIEeUnBAIONIMN OJMHAKOBYIO €ro
3P PEKTUBHOCTh U O€30MAaCHOCTh HE3aBUCUMO OT CEPHH, a TAaKXKE MMOCTOSIHCTBO U €MHOOOpa3ne
€ro MpOU3BOJCTBA.

BpeMmennsplii aHanutuyeckuii HopMmaTtuBHbIM JokymMeHT (BAH/I) - anamuTuueckuii
HOPMAaTHUBHBIM JTOKYMEHT, pa3pabaTbiBaeMblii Ha TEepBbIE MPOMBINIIEHHbIE (YCTaHOBOYHBIE)
CEPHUU HOBBIX JIEKAPCTBEHHBIX CPE/CTB.

AHJ1 (BAH) comepxuT mepedeHb MoKazaTelled KauecTBa M METOJMKHM HCIIBITAaHUM
KOHTPOJISl KayecTBa JIEKAPCTBEHHOI'O CpeJICTBAa W pa3padaThiBaeTcs B COOTBETCTBUU C
TpeboBanusimu: ['ocymapcrBennort ®dapmakonen Pecmy6nmku Kazaxcran; 3apyOeIKHBIX
dapmakornel, NPU3HAHHBIX JCUCTBYIOIIMMH Ha Tepputopun Pecnybnuku Kazaxcraw;
rOCY/IapCTBEHHBIX CTaHAAPTOB M JPYIMX HOPMATUBHBIX JIOKYMEHTOB, periiaMeHTHPYIOIINX
MOKa3aTeNd KayecTBa, METOAUKMA HCHOBITAHWM, a TakXke YHAKOBKY, MAapKUPOBKY U
TPaHCTIOPTUPOBAHME JIEKAPCTBEHHBIX CPEJICTB.

[Mokazarenn kauectBa, BiiMoueHHbie B AHJI (BAHJI), He nomKHBI OBITH HUXKE
tpeboBanuii '@ PK. AHJI (BAHJI) momken oOecrieuynBaTh MPOU3BOACTBO Kaue€CTBEHHOTO,
3 PEKTUBHOTO 1 OE30MaCHOT0 JIEKAPCTBEHHOTO CPEJICTBA.

Cpok gerictBusi AHJ[ ycranaBiuBaeTcss B 3aBUCUMOCTH OT TE€XHOJIOTUYECKOTO YPOBHS
KOHKPETHOT'O IPOM3BOJICTBA, HO HE OoJiee yeM Ha 5 JieT.

Cpox nmevictBuss BAHJI ycranaBnmmBaeTcsi B 3aBHCHMOCTH OT CTENEHH OTPaOOTKH
TEXHOJIOTHYECKOT0 MpOolecca MPOM3BOJICTBA, HO He OoJee yeM Ha 3 roja.
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IIpaBuia cocraB/ieHMs HOPMATHBHO-TEXHHYECKHX JOKYMEHTOB MO KOHTPOJIIO 3a
Ka4eCTBOM M 0€30NaCHOCTBIO JIEKAPCTBEHHBIX CPEICTB

Iopsiook cocmasnenus, paspabomxu u opopmnenus AH/ (BAH/])

HA eKAPCMBEHHYIO CYOCMAHYUIO

AHJI na nexkapcTBEHHYK CyOCTAaHIMIO U HOBbIE JIGKAPCTBEHHBIC IpEnaparsl,
coJieprKallie ee, pa3padaTbiBalOTCS OAHOBPEMEHHO.

Crneuundukanusi KadyecTBa JICKapCTBEHHOM CYOCTaHIMM ompenenserca ee (U3MKO-
XUMUYECKUMH CBOMCTBAMU U TPUPOIOH.

HaumenoBanue cyOcTaHIIMM MUIIETCS HA JIATUHCKOM, TOCYAApCTBEHHOM H PYCCKOM
A3bIKAX, & MEXKyHapOJHOE HEMaTeHTOBAaHHOEC HaMMEHOBaHHUE (MpU HATMYUU) HA AHTIUHCKOM
WM PYCCKOM SI3bIKE.

XUMUYECKOe Ha3BaHUE U CTPYKTYpHas (hopMyria MUIIETCS B COOTBETCTBUU C MPaBUIAMH
MexayHapoaHOTro coro3a 1o TeopeTrudeckoit u npukiaanoi xumun (MIOITAK).

B pasnene «Omnucanue)» ycTaHaBIMBAIOTCS IMOKAa3aTeNld BHEUIHEro Buaa ((usmueckoe
COCTOSIHUE, IIBET, 3allaX), BO3MOJKHbIE HM3MEHEHHUS IpU XpaHEHUH Ha BO3JyXe, Ha CBETY
(Yka3aHue Ha THTPOCKOMUYHOCTh, OTHOIIIEHHUE K JICHCTBUIO CBETA M BO3/IyXa) M TOMY MOAO0OHOE.

B pazgene «PacTBOpHUMOCTBY» yKa3bIBalOT MOKAa3aTENIM PACTBOPUMOCTH JIEKAPCTBEHHOM
CyOCTaHITMM B PA3TUYHBIX IO MOJISIPHOCTH PACTBOPHUTEIISX.

B paznene «Mnentudukanus» yKasplBalOT XapaKTEPUCTUKU YIbTPA(QHOIETOBOTO H
HHQPPAKPACHOTO CIEKTPOB MOTJIOMICHHS, IPU HEOOXOJUMOCTH TPUBOAAT 2 — 3 KaueCTBEHHBIC
peakiuu HanboJee crelpuIHbIe JIJIs1 aKTUBHOTO BEIECTBA.

TemmepaTypa KUIIEHUS WM TEMIIEPATypHBIA TMpeJesn MEeperoHKH, TemIeparypa
TUTABJICHUS, 3aTBEpJEBaHUS, OTHOCUTENbHAS IUIOTHOCTh, YAEIbHOE ONTHYECKOE BpalleHHE,
YACTBHBIA TIOKA3aTelb IOTJIOMEHUS, II0Ka3aTelh TPEJIOMIICHUS H Jpyrue (U3HYecKue
KOHCTAHTHI TPUBOJAATCA B BUJAE OTIEIbHBIX Pa3fesioB, B KOTOPBIX YKa3bIBAIOTCS BEPXHHUM U
HIDKHUHM TIpeiesibl OTKJIIOHEHUS MTOKa3aTesie B COOTBETCTBYIOIIUX €AMHUIIAX U3MEPEHUSI.

B pazgenax «lIpospaunocts» u  «lIBeTHOCTBH» TMOKa3aTenu yKa3bIBAIOT  JUIA
OIpe/IeIEHHON KOHIIEHTPALlU pacTBOPOB.

B pazmene  «KucnotHocTh MM HIENIOYHOCTHY»  HOPMHPOBAHHE  TOKa3aTels
OCYIIECTBIISIETCS C MOMOIIBIO PACTBOPOB KHUCIOT WM Mienoyed ¢ koHuentpamueit or 0,01M no
0,1IM B mnpucyrcTtBuM HHAMKATOpoB. B pasmene pH omnpeneneHune BOIHOTO MOKa3aTems
MPOBOJIUTCS MOTEHIIUOMETPUUECKUM METOJ0M.

B pasnmene «MexaHndeckre BKJIIOYEHHS» MPUBOAUTCA ONHCAHWE METOAUKH U
JOMYCTUMbIE HOPMBI MEXAaHWYECKMX BKIIOYEHUH. Pa3znen BBOAUTCA [UIsl CTEPUIIbHBIX
CyOCTaHIMH, UCTIOIB3YEMBIX JJISI TPUTOTOBIICHUS TIAPEHTEPATbHBIX U TJIa3HBIX JIGKAPCTBEHHBIX
Mpenaparos.

B pasnmene «PoacTBeHHble mpuMecH» NPUBOIUTCS METOJIMKA ONpPENeNeHUs |
JIOMYCTUMbIE HOPMBI COJEPKAHMS MPUMECEH TEXHOJOTHMYECKOro XapakTepa WM TNPUMECEH,
00pa3yrommxcs B MPOIECCE XPAHEHHUS.

Pazgen «OctarouHbie OpraHUYeCcKUe pacTBOPUTEIH» BBOAUTCS B CIIy4ae MCIOIb30BAHMS
TOKCUYHBIX PAaCTBOPUTEINICH Ha MOCIEIHEN CTaIuu MPOU3BOICTBA JEKAPCTBEHHOMN CYyOCTaHIINU.

B pasmenax «Xmopunmb», «CynbdareD» yKa3bIBaIOTCS —JIOMYCTUMBIC — MPEICIHI,
COJIep’)KaHHE XJIOPUAOB M Cylb(aToB, CBS3aHHBIX C TEXHOJOTHEH MPOU3BOJCTBA, WU
TpeOOBaHUS K UX OTCYTCTBHIO.
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B pazmene «CynbdaTHas 3052 W TOKEIble METAUIBDY YKa3bIBaeTCs HaBECKa
JIEKapCTBEHHOM cyOCTaHLMU M JOIyCTUMBIE Ipeesbl IpuMecei Cyab(paTHOM 30116l U TSHKEIBIX
METaJUIOB.

B paspene «Mpblbsk» yKa3bIBalOTCSA INOIYCTUMBIE IPEACIbl COIAEP/KAHUSA IPUMECEU
MBIIIbSIKA UM TPEOOBAHMUS K €r0 OTCYTCTBUIO.

B paspenax «Iloteps B Macce mpu BeICylMBaHMM» U «Boga» ykasplBaroTCsl HaBecka
JICKapCTBEHHOH CyOCTaHIIMM, CChUIKa HAa METOJIUKY ONpeAe]eHUs KOHIa TUTpoBaHus no Kapimy
®Ouiepy, ycaoBUs CyLIKM U HOPMBI IIOTEPH B MACCE IIPU BBICYIIMBAHNU WX COJEPIKAHUE BIIATH.

Paznen «Mukpobuonornyeckass YMCTOTa» BBOAUTCS U HECTEPHUIIBHBIX JIEKAPCTBEHHBIX
cybcranuuil. B pasnmene yka3plBaeTcsi METOJ OIpPEACIICHUs] MUKPOOPraHU3MOB M JOIyCTUMBIE
npenensl ux coaepkanus. Ecnv B METOAMKY BBEIEHBI M3MEHEHMs, B 3TOM Cllydyae OIHMCaHUE
IIPUBOJUTCS MIOJTHOCTBIO.

B pazmenax «IluporeHsl», «AHOMaibHas TOKCHUYHOCTB», «Cojep:kaHUE BEIIECTB
FMCTaMHUHONOJOOHOTO JIEHCTBUSA» YKa3bIBAIOTCS TE€CT-/103bl, BU/bl JKUBOTHBIX, CIIOCOO BBEICHUS
U CPOK HaOJIIOICHHUA.

Pa3znen «bakrepuanbHble SHAOTOKCUHBD» MOYKET BBOAUTHCA BMECTO WIM MApaJUICIBHO C
paznenom «IIuporensn.

Paznen «CrepuiabHOCTH» BBOAMTCA JUIsl CyOCTaHIM, HCIOJIB3YEMBbIX B IIPOU3BOICTBE
CTEPUJIbHBIX JIEKAPCTBEHHBIX MPENApaTOB, HE OABEPratoIINXCs IPOLEAYPE CTEPUIN3ALINN.

B pazpgene «KommdecTBEeHHOE OIpEneIcHUE» NPUBOAUTCS ONUCAHME METOIUKH
KOJIMYECTBEHHOTO OIPEIEICHUs JEHCTBYIOLIEr0 BEIIECTBA, COJAEPKAILEroCs B JIEKAPCTBEHHON
cyOcTaHIIH.

B pasnene «YnakoBKka» yKa3bpIBaroT:

- crnocoObl YIIAaKOBKH B 3aBUCUMOCTH OT KOJMYECTBA MPOIYKLIUHU B €IUHULIE YTTAKOBKU
(mepBUYHAas1, BTOPUYHAs, TPAHCIIOPTHAS);

- cHocoOBl yKYTIOPKHU (BHIIBI U CTIOCOOBI YKYTIOPKH, TepMETH3AIINN );

- TpeOOBaHMS K NEPBUYHOM, BTOPUYHOM U TPAHCIOPTHON yHaKOBKE M MaTepUalbl,
IIPUMEHSEMBIE JIJISl YIIAaKOBKH;

- BHUJ Tapbl (CTEKJsSHHas, KapTOHHO-OyMma’kHas, IJIacTMaccoBas, MeTaJsIM4ecKas U
Jpyroe);

- Mapka, cOpT YNAaKOBOYHOIO MaTepuaja CO CChUIKOM Ha HOPMAaTUBHBIM JOKYMEHT
Pecnyommmku Kazaxcran;

- cnocoObl HaHEeCEeHUs HaJmucel (CaMOKIIESIINEeCs STUKETKH, KPaCKOH U mpouee);

- IepeuYeHb JJOKYMEHTOB, BKJIaJbIBAEMbIX B YIIAKOBKY.
B paznene «MapkupoBKa» yKa3bIBarOTCS:

- MECTO HaHeCeHHs MapKUpPOBKM (Ha OWpKax, Tape, ITHKETKaX, Maykax # TOMY
10J100HOE);

- coaepXaHHE MapKUPOBKM B COOTBEeTCTBUU C TpeboBanusmu ['® PK u apyrux
HOPMAaTUBHBIX JTOKyMeHTOB Pecrybnuku Kazaxcraw;

- cTIeMaIbHBIC TPEOOBaHMS 0€30TaCHOCTH (OTHE- M B3PBIBOOIIACHOCTH U JAPYT0O€) U MEPHI
MPEIOCTOPOKHOCTA  TMPH  TPAHCIOPTUPOBAHWHU, XPAaHEHWHM W TPHUMEHCHHH B  Cllydae
HeoOXxoauMocTu (mpedynpeautenbHble Haamucu «SAm», «OrneomacHo», «He Opocatb»
«3aMopaxuBaHUE HE JOIYCKACTCS» U TOMY TOJI00HOE).

B pasnmene «TpaHcmopTHpoBaHHME»  MNPUBOAUTCA  CChUIKA HA  JIEUCTBYIOMIMM
TOCYAapCTBEHHBIN CTAHIAPT WM YKA3bIBAIOTCSI MHBIC YCIOBHSI TPAHCIIOPTUPOBAHUS U, B ClTydae
HE0OXOAMMOCTH, TpeOOBaHUS K OCOOCHHOCTSIM TIOTPY3KH M BBITPY3KH, a TAKXKE K OOpaIeHUIO ¢
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10.
11.

OPOAYKIMEH T1OcCiie TpaHCIOPTUPOBaHMS (HAapUMEp, BbLACP)KUBAHUM I[PU  KOMHATHOM
TEMIEPATYpE B TEUEHUE OINPEACIEHHOIO BPEMEHM I[IOCJIE TPAHCIOPTUPOBAHMSA IPU
OTPHIIATENIBHBIX TEMIIEpATypax) U TOMY MOI00HOE.

B paznene «XpaHeHue» yKa3blBalOTCS YCIOBUS XpaHEHUs IPOAYKLUH, 0OecreunBaroye
COXpaHHOCTh €€ KadecTBa M TOBApHOTO BHJA, MpPHU HEOOXOIMMOCTH MECTO XpaHCHHS,
TpeOOBaHUS 1O 3alIUTe OT BIMSAHMSA BHELIHEH cpeipl (BJIarM, COJHEYHOI'O CBETa, BO3IYXa,
MOBBIIICHHOW WM HU3KOM TeMIlepaTypsl U APYroe).

JlanHbIi pa3fen u3garaeTcs B CICAYIOUICH I10CIENOBATEIBHOCTH: MECTO XpaHCHMs,
YCIIOBHS XpAaHEHHS, CIIEIUANIbHbIE TPEOOBAHUS K XPAHEHUIO OTIEJIBHBIX TPYII JIEKaPCTBEHHBIX
CPE/CTB IIPU HEOOXOAUMOCTH.

B paznene «Cpok xpanenust/Ilepros mepeKoHTpOIs» YKa3bIBAaeTCsA MEPUO BPEMEHHU 0
JaThl  CIEAYIOIIEro KOHTPOJs, B TEYEHHE KOTOPOro JIEKapCTBEHHas CyOCTaHIMs IIpH
HaJIJIKAIIMX YCIOBHUAX XpaHEHUs cooTBeTCTBYET TpeboBanusim AH/] (BAH/).

B pazzene «DapMaKoJIIOrNYeCKOe JEUCTBUE IIPUBOJUTCS OCHOBHOE
dapMakosoruueckoe JEHCTBHE JICKAPCTBEHHON CyOCTaHIMM, MPHU STOM HA3BaHUE pasfiena He
Ha3bIBACTCS.

4, WaumiocTpaTUBHBIN MaTepuas:
-TaOJINIIBI;
- mpe3enTarus Microsoft Power Point.

5. JlutepaTypa:
OCHOBHAasl:

HA PYCCKOM fI3bIKe
AHanu3 JeKapCTBEHHBIX MpenapaToB, MPOU3BOJHBIX apOMAaTUYECKHX coeanHeHmit: OpnabaeBa
C.K.-llIemvkenT: Tumnorpadus «Omem».- 2012.-270 c.
Acunb0ekoBa, A. JI. IIpoMbIlUIEHHBIE METOIBI TIOYUYEHHS JIEKAPCTBEHHBIX CPE/ICTB:
nabopaTopHubiit mpaktukyM / A. JI. AcunbbekoBa, C. K. OpmabaeBa. - Aiamatsr : New book,
2022.-212 c.
I'ocynapcrBenHnas apmakorness Pecniyonuku Kazaxcran.-Anmatel: M3narensckuii 1oM «Knbek
#oJen».-2008.-Tom 1.-592 c.
l'ocynapctBennas gapmaxones: Pecnyonuku Kazaxcran.- Anmater: M3narenbckuit mom «Knbek
»onbn».-2009.-Tom 2.-804 c.
['ocynapcrBennas (apmakones: Pecnyonuku Kazaxcran.-Anmatsl: M3natenbekuii nom «Kubek
wonbi».-2014.-Tom 3.-864 c.
locynapcrBennas ®@apmakoness PecyOnukn Kazaxcran. T.1. — Anmater: M3narensckuii nom
«Xubek xoib», 2015. — 720 c.
PyKkoBOJICTBO 10 MHCTPYMEHTAJIbLHBIM METOJIaM HCCIIEIOBAHUN IIpH pa3paboTKe U SKCIIepTU3e
KadyecTBa JIEKapCTBEHHBIX npenaparoB./— M. U3n-so Ilepo, 2014. — 656¢.
XaputoHos, 1O. f. Ananutnueckas xumusi. KoandecTBeHHBIN aHaIN3, PU3NKO-XUMUYECKUE
METOBI aHaIM3a: MPaKTUKyM: yueO. mocodue -M..I' D0TAP - Meaua, 2012. -368c.
XaputoHOB, FO. f. AHanuTudeckas xumusi. AHanuTuka 2. KonnuecTBeHHbIN aHamn3. PU3MKO-
XHUMHUYeCKHe (MHCTPYMEHTaIbHbIC) METOAbI aHanu3a: yueOnuk - M: IDOTAP - Menua, 2014. -
656 c.
Amuxomxkaesa, b. b. Ananutuueckas xumusi: yaeoHoe nocoodue / -Anmater: DCIIU, 2023.-220c.
bomkaeBa, A. K. CtpyKkTypHBIE HCCIICIOBAaHUS JICKAPCTBEHHBIX BEHICCTB METOJAAMHU (PU3UKO-
XMMHUYECKOT0 aHanmu3a: yuel. nocobue/ - Anmatsl : New book, 2022. - 276 c.
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12.

13.

14.

15.

XamuymnH, @, A. Uu}pakpacHas crekTpockonus B (apManeBTHUECKOM aHaju3e: yueOHoe
nmocobue / - M.: I'DOTAP - Menma, 2017. - 160 ¢
CeiitemOeToBa, A. K. AHanmuTHueckas XuMusi: yuebHoe nmocodue / - Aamarsl : New book, 2022.
-124c.
TrokaBkuHa, H. A. buoopranukansik xumusi: oKyJbIK / Ka3. Timinen aya. kayantsl pen. T. C.
CetitembeToB. - M. : I'DOTAP - Menua, 2014. - 400 6et. +a11. ont. auck (CD-ROM)
TrokaBkuHa, H. A. buooprannueckas xumus: yueoHuk /- M.: T'9OOTAP -Menaua, 2011. -416¢.
HA Ka3aXCKOM fI3bIKe
Hopic kemeni- @apManeBTUKAIBIK TaJIayIbIH 9/1iCTEPI MEH Kypalaapbl MoHI OOWBIHIIA : 19pic
KemeHl / (apMaleBTHKANBIK KOHE TOKCHUKOJIOTHUSAIBIK XuMmusi kadenpacbl. - IlIbiMkeHT
OKM®A, 2016. - 92 Ger
Kazakcran PecnybnukaceinbiH MemiekeTTik ¢apmakoneschl.-Anmarsl: «Kidek xosbpy Oacria
yiti.-2008.-1 T.-592 6.
Kazakcran PecnyOnukaceiHbiH MemiekeTTik (apmakoneschl.-Anmarel: «JKiOek »oiybpy Oacria
yiti.-2009.-2 T.-792 6.
Kazakcran PecnyOnukachiHbiH MemiekeTTik ¢apmakoneschl.-AnMarsl: «JKidek »koiby Oacria
yiti.-2014.-3 T.-864 6.
Kazakcran Pecnybnukaceinbiy MemiekerTik ¢apmakormnescsl. T. 1. — Anmater: «KiGek Kombh»
Oacma yiii, 2015. — 720 Ger.
JAOMOJIHUTEIbHAS:
1. Apzamacues, A. 1. ®@apmaneBTuyeckass XuMus: yded. mocodbue/-3-¢ u3n., ucmp. . - M. :
I['D0TAP - Meaua, 2008. - 640 ¢
2. Apzamacties, A. I1. PykoBoaCTBO K 1a00paTOpHBIM 3aHATHSAM 10 (papMaIieBTUYECKONH XUMUU:
yaeOHoe mocobue / M.: Menununa, 2004. - 384 c. - (Yue0. nuT. 1715 ctya. hapm. By30B U ¢ak.).
3. bemukos, B. I'. ®apmaneBTuyeckas Xxumusl : yaeOHoe mocobue/- 2-e u3n. - M. : Menmpecc-
nndopm, 2008. - 616 c.
4. TlpakTukyM 10 (PU3HKO-XMMHUYECKUM MeToAaM aHanms3a, mox pen. O.M. Ilerpyxuna.-M.,
1987.-248 c.
3J1eKTPOHHBbIE PeCypcehl:
XaputoHoB, 0. . Ananutuueckas Xxumusi. AHamuTHKa - 2. KoandecTBeHHbIN aHanu3. Ousuko-
XUMHUYECKHE (MHCTPYMEHTAIbHBIC) METO/IbI aHAIH3a [ DJIEKTPOHHBIN pecypc]| | yueOHUK. -
DneKTpoH. TeKcToBbIe naH. ( 43,1MO0). - M. : [DOTAP - Menua, 2017
Xapurtonos, 0. fI. Ananutuueckas xumus. AHaiuTHka - 1. OOmue TeopeTHuecKue OCHOBBI.
KadectBeHHslii aHanmu3 [DIIEKTPOHHBIN pecypc| : y4eOHUK. - DJIEKTPOH. TEKCTOBBIE naH. (
44,3M0). - M. : IDOTAP - Menua, 2017
XaputonoB, 0. . Amnamutnueckas xumusa. KauecTBeHHbI aHanmu3. Tutpumerpus
[DneKTpoHHBIN pecypc] : y4eOHUK. - DASKTpOH. TeKCToBbIe AaH. ( 39,9M0). - M. : [IDOTAP -
Menua, 2017
Opnabaesa, C. K. IIpoMblIUIeHHBIE METOAbI IOJYYEHHs] JIEKApCTBEHHBIX CpEACTB
[DnexTponHbIil pecypc]| : mabopatopusiii mpaktukym / C. K. OpnabaeBa, A. JI. Acuib0OekoBa.
IemvkeHT : [6. u.], 2016. - 200 6. 371. ont. guck (CD-ROM).
dapmanusagarsl GU3HKATBIK-XUMUSIIBIK 91icTep. [DIeKTpoHHBIN pecypc| = OU3NKo-XUMYECKUe
MeToAbl ucciaenoBanus. = Physicaland chemical impharmacy, on the absorption of
electromagnetig Radiation :amicremenik yceiabic / C. K. Opmabaca [x. 6.] ; OKM®A;
dapMaleBTUKAJIBIK JKOHE TOKCHUKOJIOTHSUIBIK XMUMHA Kad. - DIEKTpOH. TEKCTOBBbIC HaH. (8,72
MO0). - lllervkenT : b. k., 2013. - 21, onT. AUCK
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6.

7.

AHanu3 yiekapcTBeHHBIX BemiecTB. Y.1. O0mme peakuy Ha MOIIMHHOCTE: yueb. mocod. / B.A.
CMmupnos. - Camapa. Camap. roc. TexH. yH-T, 2008. - 55 ¢ https://aknurpress.kz/reader/web/2637
TrokaBkuHa, H. A. buoopranudeckast Xxumus [DIEKTPOHHBIN pecypc]| : y4eOHUK / - DIEKTPOH.
TeKcToBBIC NaH. (47,4 MB). - M. : U3natensckas rpynna "I’ D0TAP- Menua", 2011. - 416 c. a.
ont. quck (CD-ROM). - (DnekTpoHHBIH yUeOHHUK).

6. KoHTpoJIbHBIE BONMPOCHI

1. Kakue HOpMaTUBHO-TIPAaBOBBIE aKThI B 00JIaCTH cepTUDUKALINY U CTaHIAPTU3AIUH
JIEKAPCTBEHHBIX CPEJICTB BbI 3HAETE?

2. Yrto Takoe cTaHAapTH3ALUS JIEKAPCTBEHHBIX CPEJCTB?

3. Uro Takoe cTaHAapT KauecTBa JICKAPCTBEHHBIX CPEICTB?

4. IlpaBuna cocTaBlieHUs HOPMATHBHO-TEXHUYECKUX IOKYMEHTOB 110 KOHTPOJIIO 32 KAYECTBOM U
0€30MaCHOCTBIO JIEKAPCTBEHHBIX CPEICTB

5. Yro Takoe ['ocynapctBeHHas dapmakores PK?

6. UTo MOHUMATH MO/ CUCTEMOMN cepTU(HUKAINH TIEKAPCTBECHHBIX CPEICTB?

7. F'ocynapcTBeHHOE peryupoBaHuE B 001acTu cepTU(UKALINN, BUIbI CEpTUDUKAIIIH
8. Ilopsok opraHu3aliy U MPOBEACHUS CePTH(OHUKAITNH JICKAPCTBEHHBIX CPEACTB?

9. Kak npoBoauTcs obecrieueHne KauecTBa JeKapCTBEHHBIX CPEeACTB?

Jlexmus Ne2
1. Tema: dapmakoneiiHble METOAbI UCIIBITAHUH 110 OTJEJIBHBIM MOKa3aTeNsIM KauyecTBa.
2. Heanb: ¢opmupoBaHue y o0OydaroImuxcs 3HAHUH O TOCYIapCTBEHHOHW CcHCTEMe
CTaHIAPTU3AIMM W CepTU(UKALUHN JIEKAPCTBEHHBIX CPEACTB W UX HCHOJIB30BAHUS IS
npoBesieHus (apMaleBTUUECKOTO aHalMu3a JIEKapCTBEHHBIX CPEACTB Ha JTamax pa3paboTKH,
MOJTyYEHUsl, XpaHEHUSI U TPUMEHEHUS.
3. Te3ucel Jekuun
[Inan:
l'ocynapcreennas ¢papmakonest PK
Cucrema cepTHU(HKAIMN JIEKAPCTBEHHBIX CPEICTB
l'ocynapcTBeHHOE perynnpoBaHue B 001acTH cepTU(UKALNH, BUJIBI CEPTHPHUKAIINN
[Topsimox opraHu3aluy U IPOBEACHHS CepTU(PHUKALIMU JIEKAPCTBEHHBIX CPEICTB
ObecneueHue KauecTBa JEKapCTBEHHBIX CPENICTB
Tlopsook npedcmasnenus npoexmos AH/[ (BAH]]) na sxcnepmu3sy u ymeepoicoenue
[poexr AHJI (BAH/I), moanucaHHBIi 3asBUTEIEM MPEJICTABISIETCS B PETUCTPALIMOHHOM
JI0OCb€ B COOTBETCTBMM C IpPaBWJIaMU TIOCYJapCTBEHHOM pPETUCTPALUU, NEepeperucTpannu
JeKapCTBeHHbIX cpeacTB B PecnyOnmke Kaszaxcran, yTBepkIeHHbIMH MMHHCTEPCTBOM
3npaBooxpanenus Pecny6nuku Kazaxcran.
[Ipoext AHJI (BAHJ/I) compoBoxmaeTcsi MOsSCHUTENbHON 3amuckon. [loscHuTenbHAas
3amnMcKa JI0JKHA COAEepKaTh:
1) Ha3BaHHWe MPEANPHUATUSI-IPOU3BOAUTENI W pa3paboTunka (Mpu HEOOXOIUMOCTH)
JIEKapCTBEHHOI'O CPEJCTBA;
2) HaMMEHOBAaHHE M COCTaB JICKAPCTBEHHOT'O CPE/ICTBA;
3) CTPYKTYPHYIO W 3MIHPHYECKYIO (hopMyiry AeHCTBYIOIIero(ux) BeliecTBa(B) U €ro
(MX) OTHOCHUTEIBHYIO MOJICKYJIIPHYIO MacCy;
4) KpaTKoe ONMCaHWE CHHTE3a W TCXHOJIOTUH IMOJYYCHHUS JICKApPCTBEHHOTO CPENCTBA,
KOHTPOJIb B IIPOLIECCE IIPOU3BOCTBA;
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5) mompoOHOe O00OCHOBAaHHE MPUBEJICHHBIX B MPOCKTE METOJUK HCIBITAHUS,
roka3arteseil KauecTBa 1 HOPM UX OTKJIOHEHHUS;

6) cBeoeHMS O KOJIMYECTBE OOpa3loOB M TEXHOJOTHYECKOW JIOKYMCHTAIIMH,
UCIIOJIb3YEMBIX JJISl IPOEKTA;

7) obocHOBaHHME OTKJIOHEHHH OT 00X TpedoBanuii ['® PK (nmpu Hannyun);

8) ykazaHuWe O HOBU3HE WJIM OPUTMHAIBLHOCTH pPa3pabaThiBAEMOro JICKAPCTBEHHOI'O
CPEICTBAa; B ClIy4ae €ro OTCYTCTBMsI CpPaBHEHMs 0 KauyeCTBY C aHajJloraMM Ha OCHOBAaHUU
COOTBETCTBYIOIIUX MOHOTpaduil Beaymux hapMaKorne;

9) o0ocHOBaHME CpOKa M YCIIOBHH XpaHEHHs JIEKapCTBEHHOTO CpEACTBA B JaHHOMN
yIaKOBKe, C IPEACTaBIEHUEM OTYeTa 00 UCIIBITAHUSAX CTAOMIBHOCTH;

10) pe3ysbTaThl BaJHIalUU METOAUK UCTILITAHUN;

11) mepeveHb UCIOIb30BAaHHOM JINTEPATYPHI.

[losicHuTenpHas 3amucka IOANKCHIBAETCS 3asBUTENIEM JIEKaPCTBEHHOI'O CpEACTBA H
3aBepseTCs MeUaThIo.

Okcneptuza mpoekta AHJ[ (BAHJI) mnpoBoautcs opraHuzanueid, OmNpeneaeHHON
MunucrepcTBoM 3apaBooxpanenus PecmyOnmku Kaszaxcran. Ilo pesynbraraMm TpoBeIeHHOU
skcrieptussl ipoekT AHJL (BAH/I) MoxeT ObITh BO3BpaIIeH Ha JOPAOOTKY.

[Tpu sxcnepruse npoexkra AHJI (BAH/I) mpoBoauTCst OlleHKa €ro Hay4YHO-TEXHHUYECKOTO
YPOBHS W COOTBETCTBUSI COBPEMEHHBIM TpPEOOBaHMAM, TMPEIBSIBIIEMBIM K KadecTBY
JIEKapCTBEHHOI'O CPEJICTBA

ITocne nposenenus sxcneptusbl npoekt AHJI (BAH/) nepenaercs Ha yTBep)kKJIeHHUE B
KomuteT papmariun Munucrepctsa 3apaBooxpanenus PecryOminku KazaxcraH.

AHJI (BAHH) yrBepxknmaercs mnpukazom Kowmurera Qapmanum MuHHCTEpCTBA
3npaBooxpaHeHus Pecryonuku Kazaxcran, peructpupyercst 1 BHocUTcs B PeecTp HOpMaTHBHO-
TEXHUYECKON JOKYMEHTAallud B TOPSAJKE IOCIIEI0BAaTEIbHOM HyMepaluu Ha 3JIEKTPOHHBIX
(OyMaKHBIX) HOCUTEIISX.

I'ocynapcrBennas papmaxones PK

lNocynapctBennast dapmakoness PK — cOopHuk oOmmx u 4acTHBIX (hapMaKOMeHHbBIX
crateil JIC, umerommii 3aKoHOAATENbHBIM XxapakTep l3j10%eHHbIE CTaHAApThl U HOPMAaTHBBI
MPUMEHSIOTCS. TIPU aHaIM3€ U XPAaHEHUH JIEKAPCTBEHHBIX CPEJICTB SBIAIOTCS 00sS3aTeIbHBIMU
JUIsl IPOBHU30pa, Bpada, a TAK)KE€ BCEX OpPraHU3alluil M y4pexkJIeHUH, KOTOpbIE U3y4aloT, XPaHST,
KOHTPOJIUPYIOT U IPUMEHSIOT JIEKAPCTBEHHbBIE CPE/ICTBA.

Crpykrypa @C (I'® XI)

JlaTuHCKOE Ha3BaHUE.

Pycckoe Ha3BaHue.

CUHOHUMBI.

PazBepHyTas ctpykTypHas popmyia.

BpytTo-dpopmymna.

MonexyspHBIA Bec.

Onucanue BHEIIHETO BUIA.

PactBOpuMOCTS.

[HopnuuHOCTh (TpeOoBaHuS — ceUU(DUUYHOCTb, YYBCTBUTEIBHOCTb, JAOCTYIHOCTD,
BOCIIPOM3BOAMMOCTD, HATTMUUE BUIUMOTO YPQeKTa).

10. TemmepaTypa MaaBICHUS JUIsl TBEPIBIX BEIIECTB.

11. JIoO6poka4ecTBEHHOCTH (IPUMECH).

12. KomuyecTBeHHOE ompeecHueE.

13. Xpanenwue.

©CoNr~ N E
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14. Ilpumenenue.

Cucrema ceprugukanum JJeKApCTBEHHbIX CPEACTB

Ceprudukanuss - NOHCbMEHHOE IOATBEPXKACHUE OpPraHOM, HE 3aBHCUMBIM  OT
WU3rOTOBUTENSI  (MPOJABIA, HWCIONHUTENSI) W NOTpeOuTeNs (IMOKYIaTess), COOTBETCTBUS
NOPOAYKIMH, Ipolecca, padoThl, YCIyrd TpeOOBAaHUSIM, YCTaHOBJICHHBIM B HOPMAaTHBHBIX
JIOKYMEHTaX.

Ceptu¢ukat COOTBETCTBHUS - JIOKYMEHT, BBIJAHHBIM B COOTBETCTBHH C TPeOOBaHUSMU
HOPMATHUBHBIX JIOKYMEHTOB, YKa3bIBaIOUIH, YTO o0ecreuyrnBaeTcs Heo0Xoqumasi yBEpeHHOCTh B
TOM, YTO JOJDKHBIM 00pa3oM HIACHTU(UIIMPOBaHHAS NPOIYKIHMA, IMpoLecc, padoTa, yciayra
COOTBETCTBYIOT TPeOOBAHUSIM TEXHUYECKUX PErJIaMEHTOB, CTAHaPTOB UM MHBIX HOPMATUBHBIX
JOKYMEHTOB; YTIOJHOMOYEHHBI OpraH IO CTaHAApTH3AIlMH, METPOJIOTHH U CepTU(UKALUH -
TOCYapCTBEHHBIA OpraH, OCYLICCTBIAIOIIMN YyIpaBlieHHEe paboTaMu IO CTaHIapTHU3AIMH,
METPOJIOTHH, CEPTUPHUKAIIMU U AKKPETUTALINY;

DKcnepT-ayJuTop Mo cepTUUKALUU - CHEIUAINCT, aTTECTOBAHHBIN B YCTaHOBIECHHOM
HOpPSIZIKE JJISt IPOBEJCHUS PadoT Mo cepTU(UKAUMKN WK aKKPEIUTAllUU B ONPEICICHHON cdepe
JEeSITEIIBHOCTH.

TI'ocynapcTBeHHOe pery/iupoBaHue B 00,1aCTH cepTHPUKALINU

lNocynapctBennast cucrema cepTU(GHUKALUU - COBOKYITHOCTh OPTaHOB I'OCYAapCTBEHHOIO
yhnpaBieHus, (U3NYECKMX H IOPUIMYECKUX JIHI, OCYLISCTBISIOIKMX paboThl B 0O0JIACTH
ceprudukanyy B rnpeaeaax UX KOMIETEHIMH, 1 HOPMATUBHBIX JOKYMEHTOB, YCTaHABIMBAIOIINX
MOPSIOK TIPOBeIeHHsI padoT 1o cepTuUKAINK 1 akkpenuTanuu B PecrryOnnke Kasaxcras.

OpranuzalvoHHYIO CTPYKTYpPY T'OCYJapCTBEHHOMN CHCTEMBI cepTU(UKALIK 00pa3yoT:

- YIIOJITHOMOYEHHBIN OpTaH M0 CTaHAAPTH3AINN, METPOJIIOTUN U CepPTU(DUKAIIH;

- aKKpEJIMTOBAHHbBIE OPTaHbl 10 cepTU(UKALIUN TPOAYKIIMH, TPOLIECCOB, paboT, YCIyT;

- aKKpEJIMTOBaHHbIE HCIIBITATENbHBIE JA00paTOpUn (LIEHTPBI);

- aKKpEIUTOBAaHHBIE OpPraHM3AIMKM IO OKAa3aHUIO0 KOHCAJITHHIOBBIX YCIYyr B 00JIacTH
aKKpeIUTaIHH;

- DKCIIEPTHI-ay TUTOPHI MO CePTUPHUKAIIUY.

locynapctBenHass cuctema cepTUQUKAMK  OOECIIEUMBAET TMPOBEJICHUE €IUHOU
MOJMUTUKA B 00NAcTH cepTU(UKALMKU W YCTaHABIMBAET OCHOBHBIC IMpaBWJIa U MPOLEAYPHI
cepTUUKaAIMK, TPeOOBAaHUS K OpraHaM IO CEepTH(HKAINU, HCIBITaTENbHBIM J1a0opaTopusM
(eHTpaMm) W MPOLEAYPHl X aKKPEIUTAIIUH, POIETyPhl IOATOTOBKH M aTTECTAIlMH DKCIIEPTOB-
ayJUTOPOB MO CepTHUPHUKAINU U T. 1.

Bunasbi cepruguxkanumn

Obs3arenbHas cepTUPHKALMA - cepTU(UKALUSA POLYKIIMU, pabOT, YCIYyT, BKIIOYEHHBIX
B IIepeyeHb MPOAYKLUMH, padoT, YCIAyr, MOAJIeXKAINUX o00sM3aTeNbHON cepTUUKaIud Ha
COOTBETCTBUE 00s3aTeIbHBIM TPEOOBAHMAM CTAaHAAPTAa WJIM MHOTO HOPMAaTHBHOI'O JIOKYMEHTa,
oOecreynBarOIMM HMX O€30MaCHOCTh JJISl KM3HH, 370POBbs JIIOJIEH, UMYIIECTBA TpaxJaH Hu
OKPYXKaIOIIEH CPEIBI.

JloGpoBonbHast cepTUdUKalMs IPOBOAUTCS MO WHUIIMATUBE 3asBUTENEH (M3rOTOBUTENEH,
IPOJIaBLIOB, MCIOJHUTENCH) B EMAX MOATBEP)KICHHUS COOTBETCTBHS MPOAYKIMH, MPOLIECCOB,
pabot, yciayr TpeOOBaHUSM HOPMATHBHBIX JIOKYMEHTOB, OIpPEAEISEMbIX 3asSBUTEIIEM.
JloOpoBobHas cepTUUKAIMS HE 3aMEHSET 00513aTebHYIO.

JlexapcTBeHHBIE CpEACTBA B COOTBETCTBMHM C 3akoHOM PecmyOmmku Kazaxcran «O
JICKapCTBEHHBIX cpencTBax», «O ceprudukanumy SBIAIOTCA MPOAYKLIMEH, TOJJIeKAaIIeH
obs3aTenpHON cepTudukanuu B Pecnyonmuke Kazaxcran. IlepedeHp jeKkapCTBEHHBIX CPEJCTB,
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noJyuIeXammx o0s3aTenbHoil cepTudukannu, ycraHoBieH [locranosnenuem IlpaBurenbcTBa
PecryOommku KazaxcraHn.

Ilopsinok opraHmM3anuM M NPOBeeHUs] CEPTHPHMKALNUM JIEKAPCTBEHHBIX CPeJCTB
pernamenTrpoBaH ['ocynapctBeHHbIM cTaHaapToM PecryOommku Kazaxcran CT PK 3.17 - 2000
«Ilopsnok cepTuuKauy JEKapCTBEHHBIX CPEICTBY.

OCHOBHBIMU IIEJIIMU CEPTU(DUKAIMK JICKAPCTBEHHBIX CPENICTB SBJISIOTCS: oOecredeHue
0€30MaCHOCTH JIEKAPCTBEHHBIX CPEACTB JJISl KU3HU M 370pPOBbS JIOACH, OXpaHbl MMYIIECTBA
rpaXaaH W OKPY’KaIoLIell cpenpl; 3allluTa MHTEPEcOB IOTpeOuTesneil B BONpOCAax KadecTBa
JICKApCTBEHHBIX CPEJICTB; YCTPAaHEHHWE TEXHWYECKHX OapbepoB B peaiH3alnuu, oOecreueHHe
KOHKYPEHTOCIIOCOOHOCTH JIEKAPCTBEHHBIX CPEJCTB HA BHYTPEHHEM U BHEIIHEM pPBIHKE;
co3/laHHE HEOOXOAMMBIX YCIOBUH MJIsl NEATENBHOCTH (PU3UYECKUX M IOPHIUYECKUX JIUI] Ha
eaMHOM ToBapHOM pbiHKe Kaszaxcrana, a Takke JUis ydacTuss B MEXIyHapOJAHOM
HKOHOMUYECKOM, HAyYHO-TEXHUUYECKOM COTPYIHUYECTBE U MEXIyHAPOAHOM TOPIOBIIE.

PykoBoactBo padotamu no ceprudukainuu JIC ocymectsiser ['occranmapt.

Ceptudukamuto JIC oOpraHuszyroT ¥ TPOBOJAT AaKKPEIUTOBAHHBIC OpraHbl IO
cepTudUKaIIu.

Opranamu no ceprudukamuu JIC B Kazaxcrane sisnsitorcss Mcnbitatenbubiii nentp PITI
«HauuoHanbHBI LEHTP OSKCHEPTU3bl JIEKAPCTBEHHBIX CPEIACTB, H3ACIUNH MEIUIUHCKOIO
Ha3HAYCHUS] U MEIMLMHCKON TEXHUKW» U 13 aKKpeIWTOBaHHBIX HCIBITATENbHBIX JabopaTopuii
tepputopuanbHoro ¢unrana PI'TI mo pernonam Pecriy6nuku Kasaxcran.

Ceprtudukaruto JIC npoBogsT B cooTBeTCTBHH ¢ npuHATEIMUA cxemamu 1o CT PK 3.4-94
I'CC PK «ITopsiiok npoBeaeHust cepTUGUKAIIMN TPOTYKITHN.

OO0s3aTeNnbHOMY  MOCEPUMHOMY  KOHTPOJK IO BCEM  IIOKa3aTelsiM  IOJJIEeXKaT:
JIEKapCTBEHHbIE BEIIECTBA, HCIONIb3yeMble s mpousBoacTBa JIC; nHapkotmueckue JIC,
npekypcopsl, sinoButsie JIC (cyOcTaHIMU U TOTOBBIE JIeKapcTBeHHBIE popmbl); JIC mis Hapko3a,
3a HCKIIOYEHUEM KHUCJIOpOoJa M 3aKHUCH a30Ta; JeKapcTBeHHble (GopMbI IS jAeTel; Oapus
cynmear u cyinbdobap. OOs3aTebHOMY TOCEPUHHOMY KOHTPOJIIO IO (PU3UKO-XHUMHYECKUM
nokazarensim noanexat JIC s uHbeKuil v rina3Hple Karim.

Tlopsook svioauu cepmughuxama.

Pemennie 0 BO3MOXHOCTH (MJIM HEBO3MOKHOCTH) BBIJIauK cepTU(HUKaTa COOTBETCTBUS Ha
CepTUPHUIMPYEMYIO TPOAYKIMIO W pa3pelieHHe Ha TMpPHMEHEHHE 3HaKa COOTBETCTBUS
MPUHUMAETCS OPraHOM M0 cepTU(UKALUY Ha OCHOBAHUHU aHAIN3a MOJYUYEHHBIX PE3ylbTaTOB U
JIOKYMEHTaL1H.

Boiganssiit ceptudukar aeiictsyer 0e3 orpaHnueHuil Ha Bcel Tepputopun PecryOnuku
Kazaxcran.

CepTuduKaThI MOIYYAOT IOPUIUIECKYIO CUITY M1OCJIE€ TPUCBOECHUS UM PETUCTPALIMOHHOTO
Homepa Peectpa.

4. NnarocTpaTUBHBIN MaTepuas:
-Ta0JINIIBI;
- mpesenTaist Microsoft Power Point.

5. Jluteparypa:
OCHOBHASI:
HA PYCCKOM sI3bIKe
1. AHanu3 JieKapCTBEHHBIX IPENapaToB, IPOU3BOAHBIX APOMATUYECKUX COETUHEHUN!
Opna6aesa C.K.-IlIpiMkenT: Tunorpadpus «9iaemy».- 2012.-270 c.
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N

w

N

ol

[op)

10.

11.

12.

13.

14.

15.

AcunnbekoBa, A. J. [IpoMbIIIUIEHHBIE METOABI TIOTYUYSHUS JIGKAPCTBEHHBIX CPEJICTB:
nabopaTtopHubiii paktukyM / A. JI. AcmiboekoBa, C. K. OpnabaeBa. - Anmatsl : New book,
2022.-212 c.
l'ocynapcrBennast dapmakomnies Pecnyonmuku Kaszaxcran.-Anmarel:  M3narenbckuii  10M
«Kubexk xombr».-2008.-Tom 1.-592 c.
I'ocynapcrBennas (apmakoness PecnyOonmuku Kazaxcran.- Anmatel: M3gaTenbckuid  1om
«Kubexk xombr».-2009.-Tom 2.-804 c.
l'ocynapcrBennas  dapmakomnies PecmyOnuku Kazaxcran.-Anmartel:  M3nareiabckuii - 10M
«Kubexk xomnbi».-2014.-Tom 3.-864 c.
I'ocynapcrBennas ®apmakonest Pecryonuku Kazaxcran. T.1. — Anmater: M3parenbckuit 1om
«Xubek xoib», 2015. — 720 c.
PyKoBOJICTBO 10 MHCTPYMEHTAJIbHBIM METOJIaM HCCIIEJOBAaHUI MTPH pa3paboTKe U
IKCIIEPTH3E KauecTBa JICKapCTBEHHBIX MpemapaToB./— M. U3n-Bo Ilepo, 2014. — 656¢.
XaputoHos, 0. SI. Ananutndeckas xumus. KomndecTBeHHbIN aHa3, GPU3HKO-XUMHUECKUE
METOMBI aHaNM3a: MPakTUKyM: y4eb. mocodue -M.:.I' DOTAP - Meaua, 2012. -368c.
XaputoHoB, 0. . Ananutudeckast xumusi. AHauTHKA 2. KoJMuecTBEHHbIN aHAIIN3.
PU3NKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIE) METO/1bI aHamu3a: yueOHuk - M: 'DOTAP -
Memna, 2014. - 656 c.
AmuxomxkaeBa, b. b. Ananutnueckas xumusi: yaebHoe mocobue / -Anmmater: DCIIU, 2023.-
220c.
bomkaeBa, A. K. CTpyKTypHbIE UCCIE0BaHUS JIEKAPCTBEHHBIX BEIIECTB METOIaMU (PU3HUKO-
XUMHYECKOTO aHau3a: yueo. mocoodue/ - Anmmatel : New book, 2022. - 276 c.
XamuymiuH, @. A. MH]pakpacHas CEKTPOCKOIHUS B (papMaIleBTUYECKOM aHaIM3e: yueOHOoe
nocobue / - M.: T'D0OTAP - Menuma, 2017. - 160 ¢
CeiitemOeToBa, A. XX. Ananmtudeckas XxuMmus: yaeOHoe mocodue / - Anmatsl : New book,
2022. -124c.
TrokaBkuHa, H. A. bruoopranukanbik Xxumusi: oKyiblK / Ka3. Tininen ayn. skayantsl pen. T. C.
CetitembeToB. - M. : ITDOTAP - Menua, 2014. - 400 6er. +a1. onr. auck (CD-ROM)
TroxaBkuna, H. A. buoopranmdeckas xumus: yueOnuk /- M.: IDOTAP -Meaua, 2011. -
416¢.

HA Ka3aXCKOM fI3bIKe

. opic kemieHi- dapManeBTUKANBIK TalAayIbIH SIICTEpl MEH Kypayiaapbl MoH1 OOWBIHINIA :

JIopic KelleHi / papMalleBTUKAIBIK XKoHE TOKCUKOJIOTHSIIBIK XUMUs Kadeapacsl. - [LIbIMKeHT :
OKM®A, 2016. - 92 6er

. Kazakcran PecnyOnukacsiiplH MemiiekeTTik  (papmaxonescl.-Anmarbl: «OKiGex Koabb»

Oacra yiii.-2008.-1 T.-592 6.

. Kazakcran PecnybOnukacsinplH MemiiekeTTik  (apmakonesichl.-Anmartbl: <« 0KiGek  kKoabh»

Oacra yiti.-2009.-2 T.-792 6.

Kazakcran PecnyOnukaceiiblH MemiekeTTik  (apmaxomnescol.-Anmarbl: «OKiGex  kKoab»
Oacrma yiii.-2014.-3 T.-864 6.

Kazakcran PecnyOnukaceineiy MemiekerTik (apmakomnesicel. T. 1. — Anmartsr: «Kibek
oIkl Oacrma yiti, 2015. — 720 Ger.

AOIMOJITHUTECJ/IbHAA:

. Apzamacnes, A. Il. dapmaneBTuueckas xumus: ydeO. mocobue/-3-e u3a., ucop. . - M. :

I'D0TAP - Menua, 2008. - 640 ¢
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2. Apzamactes, A. I1. PykoBoACTBO K 1a00OpaTOpHBIM 3aHATUSAM IO (papManeBTUYeCKON XUMUU:
yuebHoe mocooue / M.: Memaunmna, 2004. - 384 c. - (Yuel. qut. aysa cTya. (apM. By30B U
dax.).

3. benukos, B. I'. ®apmaneBTudeckas xuMus : ydeOHoe mocooue/- 2-e uza. - M. : Meanpecc-
undopm, 2008. - 616 c.

4. TlpakTukyM 110 (U3MKO-XMMHYECKUM MeToiaMm aHamu3a, nmoa pera. O.M. IlerpyxunHa.-M.,
1987.-248 c.

3JIeKTPOHHBbIE PecypChl:

1. Xaputonos, lO. . Ananutnueckast xumusi. AHanuTHKa - 2. KouuecTBeHHBIN aHanus.
Du3NKO-XUMHUYECKHE (MHCTPYMEHTAIBHBIC) METO/IbI aHAIHM3a [ DJIEKTPOHHBIN pecypc] :
y4eOHUK. - DIEKTPOH. TeKCTOBbIE AaH. ( 43,1M0). - M. : I'DOTAP - Menua, 2017

2. XaputoHos, 0. 5. Ananutnueckas xumus. AHanuTuka - 1. O01mue TeopeTHIecKue OCHOBBI.
KayectBeHnnbiii aHanu3 [DeKTpOHHBIA pecypc| : yuyeOHUK. - DIEKTPOH. TEKCTOBbIE AaH. (
44,3M0). - M. : I'DOTAP - Meaua, 2017

3. Xapuronos, 0. S. Amnamutnueckas xumus. KadecTBeHHbI aHanm3. Tutpumerpus
[DnekTpoHHbI pecypc] : yUeOHUK. - DIEKTPOH. TeKCTOBBIE AaH. ( 39,9M0). - M. : [DOTAP
- Menaua, 2017

4. OppabaeBa, C. K. IIpombliieHHbIE METOJIbl TMOJYYEHHUS] JIEKAPCTBEHHBIX CPENICTB
[OnexTponHnblii  pecypc] : maboparopusii mpaktukym / C. K. OppabaeBa, A. /.
Acunsbexosa. [Isivkent : [0. u.], 2016. - 200 6. 311 ont. guck (CD-ROM).

5. @apManusgarsl  PUIMKATBIK-XUMUSIIBIK,  OiCTep. [DNEeKTpoHHBIA pecypc|] = Dusmko-
XMMYECKHe METOBI nccieaoBanusa. = Physicaland chemical impharmacy, on the absorption
of electromagnetig Radiation :omicremenik ycoibic / C. K. Opnabaesa [x. 6.] ; OKM®A;
dapmareBTUKAIBIK KOHE TOKCHKOJIOTHSUTBIK XUMUS Kad. - DIEKTPOH. TEKCTOBBIE faH. (8,72
MO). - llIsivMkeHT : b. k., 2013. - 511. onT. 1UCK

6. AHanmu3 JekapcTBeHHBIX BemiecTB. U.1. OOmme peakuum Ha MOUIMHHOCTH: y4ueO. mocol. /
B.A.  CwmwupnoB. - Camapa. Camap. r1oc. TexH. yH-T, 2008. - 55 ¢

https://aknurpress.kz/reader/web/2637

7. TrokaBkuHa, H. A. buooprannyeckas Xumusl [ DJIIeKTPOHHBIN pecypc] : y4eOHHK / - DIEKTPOH.
TekcToBbIe MaH. (47,4 MB). - M. : U3natenbckas rpynmna "I'D0TAP- Menua", 2011. - 416 c.
1. ont. quck (CD-ROM). - (DneKkTpoHHBIN YYeOHUK).

6. KoHTpoJibHbIE BONIPOCHI

1. Kakue HOpMaTUBHO-TIPaBOBBIE aKThI B 00J1aCTH cepTUUKALINN U CTaHJapTU3ALNH
JIeKapCTBEHHBIX CPECTB BbI 3HaeTe?

2. Yto Takoe cTaHAapTU3ALMS JIEKAPCTBEHHBIX CPEACTB?

3. UTo TaKkoe cTaHAapT KauecTBa JEKapCTBEHHBIX CPEACTB?

4. TlpaBuiia cOCTaBJICHUS HOPMATHBHO-TEXHUYECKUX JJOKYMEHTOB MO KOHTPOJIIO 32 KA4€CTBOM H
0€30I1aCHOCTBIO JICKAPCTBEHHBIX CPE/ICTB

5. Yto takoe I'ocynapcrBennas dapmaxomnest PK?

6. UTo MOHMMATh OJ] CUCTEMOH cepTU(hUKALUH JICKAPCTBEHHBIX CPEICTB?

7. T'ocynapcTBeHHOE peryjupoBaHue B 00J1acTh cepTU(hUKAIINH, BUABI CEPTUHUKAITIN
8. ITopsaaok opraHu3anuy 1 MPOBEACHUS CEPTH(PHUKAIINN JIEKAPCTBEHHBIX CPEACTB?

9. Kak mpoBouTcs obecrieueHre KauecTBa JICKAPCTBEHHBIX CPEACTB?
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Jlekums Ne3
1. Tema: Metoas! hoToMeTpHH B YIbTPadHOJIETOBONH U BUIUMOI 00JIaCTAX CIIEKTpa.
2. Hean: ¢dopmupoBanne y oOyyarommxcs 3HaHHA O (OTOMETPHUECKUX METOJax,
BO3MO)KHOCTSIX TMPUMEHEHUS WX I pelleHHs] MPAaKTHUYECKUX 3a/lad, CBS3aHHBIX C aHAIN30M
JIEKapCTBEHHBIX IPenapaToB.
3. Te3ucol Jekuun
Ilnan:
1. ®oromerpuueckue metoasl. Kinaccudukamus.
2. OCHOBHOI 3aKOH CBETOMOTJIOLICHHUS.
3. TloHATHS «CHEKTp MOTJIOUICHUS, «OINTHUYECKas IIOTHOCTBY», «YIENIbHBIM IOKa3aTelb

HOTJIOIEHHS, «KMOHOXPOMATOP», «CBETOMMIBTPHD) U .

4. Oo6opynoBanue s doromerpudeckux uzMepenuit: CO, KDOK. Ilpunnun paboTel Ha
npubopax.

Metoapl aHaliv3a, OCHOBaHHBIE HA TOMIOHNIEHHHU D3JIEKTPOMArHUTHOTO H3IyYCHUS
aHAJTM3UPYEMBIMHU BEILIECTBAMH, COCTABIIIOT OOLIMPHYIO TPYHIy aOCOPOIIMOHHBIX ONTHYECKUX
MeTo10B. [Ipu morjouieHN: cBeTa aTOMbl U MOJIEKYJIbl aHATM3UPYEMBIX BEHIECTB MEPEXOIAT B
HOBOE BO30YKIIEHHOE COCTOsIHME. B 3aBUCHMMOCTH OT BHJa MOTJIOMIAIOMIMX YacTHUIl U crocoba
TpaHCGOPMHUPOBAHUS MOTJIOMICHHON SHEPTUN PA3IUYAIOT:

1. AToMHO-a0COpOLMOHHBIN AaHAJIM3, OCHOBAHHBI HAa IOIJIOLIEHUU CBETOBOM 3HEPIUU
aTOMaMHU aHAIU3UPYEMbIX BEIIECTB.

2. MouekyasipHblii a0cOpOLMOHHBINA aHAJM3, T.€. aHAJIM3 TOIVIOIICHUS CBETA MOJIEKYyJaMu
aAHAJIM3MPYEMOT0 BEIIECTBA B yIbTPAPHOIETOBOM, BUAUMON 1 HHPpaKpaCHOM 00JIacTsIX CIIEKTpa
(cierpodoromerpusi, poroxomopumerpusi, MUK-crekrpockomnms).

3. AHagu3 NOIJIOLIEHMS] M paccesiHdsl CBETOBOM SHEPruM B3BEIICHHBIMU YacTHUIIAMU
aHATM3UPYEMOro BellecTBa (TypOuauMeTpus, Hed e oMeTpust).

4. JlomuHecueHTHbIH ((payopomMeTpuyecKuil) aHaJM3, OCHOBAHHBIM Ha M3MEPEHUU
U3JTY4YCHHUs, BOSHUKAIONIETO B PE3YJIbTaTe BBIICICHUS DHEPTUU BO30YKICHHBIMU MOJIEKYJIaMHU
aHAIM3UPYEMOTO BEIECTRA.

Bce sTtm Meronasl MHOTAA OOBEAMHSIOT B OJHY TPYIIy CHEKTPOXUMHUYECKUX WU
CHEKTPOCKOMUYECKUX METOJIOB aHalln3a, XOTS OHU U UMEIOT CYIIIECTBEHHbIE Pa3TUIHS.

domoxonopumempuss WU cheKmpogomomempusi OCHOBAHbl Ha  B3aUMOJICHCTBUU
U3IYYCHUS C OJHOPOJHBIMH CHCTEMaMH, W WX OOBIYHO OOBEAMHSIOT B OJHY TPYIILY
domomempuueckux memooog ananusa.

B ¢oTtomerpuueckux MeTomax HCIOJB3YIOT HM30MpaTelbHOE TIOIJIOIMIEHUE CBETa
MOJIEKYJIaMHM aHaJM3upyeMoro BemiecTBa. COIrNIacCHO KBAaHTOBOM MEXaHUKE CBET MPEACTaBIISET
CO0OW TIOTOK YAaCTHIl, HA3bIBAEMBIX KBaHTAMH WM (OTOHAMH. DHEPrusi KaXIOro KBaHTa
omnpenensercs JUIMHOM BOJHBI M3JIyuyeHHs. B pesynbTaTe MOITIONMICHHUS H3IY4YEHUS MOJIEKYyJa
TIOTJIOTIAIOMIETO BEMECTBA MEPEXOTUT M3 OCHOBHOTO COCTOSIHHSI ¢ MUHUMAaIIbHOU dHepruen E1 B
Oosee BBICOKOE »HHepreruueckoe cocrtossHue Ez. OnekTpoHHbIE Mepexoibl, BBI3BAHHBIC
TIOTJIOIIEHHEM CTPOTO OTPE/ICICHHBIX KBAHTOB CBETOBOW SHEPTHH, XapaKTEPU3YIOTCsl HATHYHEM
CTPOTO OIPENIEICHHBIX MOJIOC MOTJIOMEHHS B 3JIEKTPOHHBIX CIIEKTPAX MOTJIOMIAIONINX MOJIEKYI.
[Tpruem moromnieHne cBeTa MPOUCXOAUT TOJIBKO B TOM Ciy4ae, KOr/ia SHEPTHUsl MOIJIOINIaeMOro
KBaHTa COBMA/IAaeT C Pa3HOCTHIO dHEepruii AE Mex 1y KBaHTOBBIMU YHEPTETHUESCKUMHU YPOBHSIMU B
koHeuHOM (E2) u nagansnoMm (E1) cocTosiHusX mornomaroneil MoJeKyJibl:

hv=AE=E2-E1
3nech h — moctostaHas [Tnanka (h = 6,625.10-34 JI)kec); v — 9acToTa MOTJIOIIAEMOT0 U3TyUeHUS,
KOTOpasi ONPEeeIsIeTCs] IHEPTUEH MOTJIOMEHHOT0 KBAaHTa U BBIPAXKAETCS OTHOLICHUEM CKOPOCTH
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pacipocTpaHeHHs H3IyYCHHS ¢ (CKOPOCTH CBETOBOU BOHBI B Bakyyme ¢ = 3.1010 cm/c) k mune
BOIHBI A; v = ¢/A. YacToTa H3TydeHus v H3MepsaeTcs B 00paTHBIX ceKyHaax (¢ ), repiax (I'm).
I Tu=1c¢™

Jlnuaa BosHBI A m3Mepsiercs B anrctpemax (I A = 1.10-8 cm), MHUKpOMETpax WU
MukpoHax (1 Mkm = 1 Mk = 1.10—6 M), HaHOMETpax Wi MWIIMMHUKpoHax (1 HM =1 MMk = 10 A
=1.10-9 m).

OHeprus U3Iy4yeHUs XapaKTEpU3YeTCs 3JIEKTPOMATHUTHBIM CIEKTPOM, OXBaTbIBAIOIIUM
00JacTh OT KHJIOMETPOBBIX PAJHMOBOJIH OO0 MICCATHIX JI0JIEH aHrcTpema Y- HW3JIy4eHUs U
KOCMHUYECKMX Jyued. JlJig XapakTEepUCTUKHM YydacTKa CHEKTpa YacTO HCHOJb3YIOT TaKkKe
BOJIHOBOE YHCIIO 0, KOTOpOE MOKAa3bIBACT, KAKOE YMCIIO JJIMH BOJH MPUXOIUTCS Ha lcM MyTH
U3JIY4YCHUS B BAKyyMe, U ONpeiensieTcss COoTHomenuem: 0 = 1/A.

[Ipupona mosoc mormiomenust B yiabrpaduoneroBord (10—400aM) m Bugumoit (400—
760HM) 067aCTAX CIIEKTPa OJMHAKOBA U CBsI3aHA IJIABHBIM 00Pa30M C YHCIOM U PACIOI0KEHUEM
3JICKTPOHOB B MOTJIOMIAIOIIMX MOJIeKyJax u noHax. B mHpakpacHoit o6xactu (0,8—1000 mxm)
OHa B OOJIbLIEH CTENEHM CBsA3aHa C KOJEOAHHAMM aTOMOB B MOJIEKYyJIaX IOIVIOIIAIONIErO
BEIIEeCTBA.

B 3aBucuMocTH OT UCTIONB3yeMOM anmapaTypbl B JOTOMETPUYECKOM aHAIN3€ Pa3IHIaloT
cnekmpogomomempudeckyli METOJl - aHAJINU3 IO TOIJIOMIEHUI0O MOHOXPOMATHYECKOTrO CBETa U
@omoxonopumempuueckuil - aHaJIn3 1o MOTJIOLEHUIO MOJINXPOMATHYECKOI O
(HEMOHOXPOMATHYECKOI0) CBeTa B BUAMMON oOsiactu crekrpa. O6a Merona OCHOBaHBI Ha
MPONOPLUOHATILHOM ~ 3aBUCUMOCTH ~ MEXJy  CBETOIOIJIOIIEHWEM M KOHLEHTpauuen
MOTJIONIAIOIIETO BEIECTRA.

DoTOMETPUYECKUE METOBI TIOPA3ACIAIOT HA MPSMbIE U KOCBEHHBIE. B MpsMBIX MeTOaaX
ornpezenseMblii HoH M ¢ oMoIIbio peareHTa R mepeBoJsT B CBETOIMOTJIOIAIOIIEEe COeTUHEHNE
MR, a 3aTeM H3MEpSAIOT MHTCHCUBHOCTH CBETOIOIVIOMIEHUSI pacTBOpa 3TOro coenuHeHus. Ilpu
KOCBEHHBIX OMNpPENEICHUSIX HCIONB3YIOT BCIIOMOTaTEeNbHBIE COEAMHEHHUS, KOTOpbIE IpHU
B3aUMOJICICTBUU C OIpPEAENIeMbIM BEIIECTBOM JIMOO pa3pylialorcs camu, Jubo o0pasyror
HOBBIE CBETOIOTIOMIAIOIINE COSTUHEHHUSL.

OcHOBHBIE 3aKOHOMEPHOCTH cBeTomnorjomenusi. Ilpu npoxoxneHuu uyepes ciaou
BelecTBa (pacTBOpa) CBETOBOIO MOTOKA C MHTEHCUBHOCTHIO [0 €ro HHTEHCUBHOCTD B pe3yibTaTe
MOTJIOUIEHHS B CJIO€, OTPAXEHHS U paccesHus yMeHbluaeTcs 10 3HaueHus I. MHTeHcuBHOCTH
najaromero ceetoporo noroka I0 u ceeroBoro nmoroka I, mpomeaniero yepes pacTBop, MOXXHO
ONpEACINTh JKCHEPUMEHTANbHO. IIpM OTHOCHTENBHBIX H3MEpPEHUAX IOIJIOIIEHUS CBETa
VUCTUHHBIMU PACTBOPAMH IMOTEPSMHU H3ITyYEHUS BCIIEJICTBUE OTPAXKEHUS U PACCEIHUS OOBIYHO
npeHedperaor.

CBs3b MEX]ly MHTEHCUBHOCTSMHU CBETOBBIX MOTOKOB [0 m [ ycraHaBinmBaeTcs 3aKOHOM
Byrepa-JlamGepra, cOriacHO KOTOPOMY OOHOPOOHble CNOU OOHO20 U MO20 Jce Beujecmsd
00UHAKOBOL MOJIWUHBL NO2TIOWAIOM OOHY U MY Jice 00110 Naoarouieli Ha HUX C8emoeou IHepuu
(npu NOCMOAHHOU KOHYEHMPAYUy pacmeopeHHo20 6euecmaa,).

MaTtemaTHuecky 3TOT 3aKOH BbIpa)kaeTcs ypaBHEHUEM HKCIIOHEHIINAIbHONW 3aBUCUMOCTH:

I = 10eal (1),
I7Ie € — OCHOBaHHE HATypaJIbHBIX JOrapu(MOB;
a — Kod((HUITUEHT MOTIIOIICHUS;
| — ToMMIIMHA MOTIOIIAKOIIETO CIIOS.

Otnomenue T = /10 Ha3BIBAIOT nponyckanuem; €ro 3Ha4YeHUsI MOTYT U3MEHAThCA OT 0 110
1. Hacto 3Ty BeIMUMHY BbIpaxkaroT B npoueHTax. Eciu BenuunHa T oTHeCeHa K TONIIMHE CI0S B
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1 cM, TO ee Ha3BIBAIOT KOIPhuyuenmom nponyckanus. [10TI0MEHNE H3ITyUYEeHUS XapaKTEPU3YIOT
ONMUYEeCcKol NJIOMHOCMbIO.
A =Ilg(I0/1) = -IgT

CBsi3p MeX/1y KOHIICHTpAIIUEH MOMIONIAIOIIEr0 PACTBOPA U €r0 ONTUYECKON MITOTHOCTHIO
1g(10/T) BeIpakaeTcsi 3akOHOM bepa, COTIacHO KOTOPOMY onmuuecKkds NiOMmHOCMb pacmeopd
NPAMO NPONOPYUOHAILHA KOHYEHMPAyUuy pacmeopeHHo20 deuecmaa npu NoCMOoAHHOU MoluuHe
CNos:

Lg(10/1) = k1C (2)
riae k1 — ko3¢ hunmenT nponopunoHaIbHOCTH;
C — KOHIIEHTpaIMs pACTBOPEHHOT'O BEIIECTBA.

3aBUCUMOCTh MHTEHCHBHOCTH MOHOXPOMAaTHYECKOI'O CBETOBOI'O IOTOKA, MPOIIE/IIErO
yepe3 CJIOW OKpAIIeHHOTO pacTBOpa, OT MHTEHCUBHOCTH IIQ/IalOIIEr0 TIOTOKA CBETa,
KOHLEHTPAllUM  OKPALLIEHHOIO0 BEIIEeCTBA W TOJUIMHBI CJOS pacTBopa  OIperesercs
o0bearHEeHHbIM 3akoHOM byrepa-JlamOGepra-bepa, KOTOpbIil sBJ€TCS OCHOBHBIM 3aKOHOM
CBETOMOIJIOIIEHUS U JIGKHUT B OCHOBE OOJIBIIMHCTBA (POTOMETPHUECKUX METOJIOB aHAIN3A!

| =10.10-kClI (3)
rae k - ko uIimeHT CBETONOMIONICHHS, 3aBUCAIINN OT MPHUPOABI PACTBOPEHHOTO BEIECTBA,
TEMIIEPATYPbI, PACTBOPUTEIIS U JJIMHBI BOJIHBI CBETA.

Ecmu konnentpanus C BblpakeHa B MOJSX Ha Jutp, a | - B canTmMerpax, To k
MIPEACTABIIET COO0M MOIsAPHbIL KOIPPuyuenm ceemonoznowerus IpH IIUHE A 1 0003HAYASTCS
e\. B Takom cinyuae ypaBHEHHE IPUMET BU/L:

| =1 x10—€ACI 0 (4)

IIpn coOm0aE€HMM OCHOBHOIO 3aKOHA CBETOIOIJIOUIEHUS ONTHYECKas IJIOTHOCTH
pacTBopa TpsSIMO MPOIMOPLUUOHAIBHA MOJSAPHOMY  KOA(G(UIMEHTY  CBETOMOTJIOUICHHUS,
KOHIIEHTPALIMH MOIJIOMIAIOIIEro BEIeCTBa U TOJIIIMHE CJI0s pacTBopa:

A =elCL (5)

[Ipu rpaduueckoM M300paKEHUHM 3aBUCHMOCTH  ONTHYECKOW IUIOTHOCTH  OT
KOHIIEHTpaluu (MpH TMOCTOSHHOM 3HaueHHH 1) modydaercs mpsiMas JUHUSA. OTa mpsMmas
IPOXOJUT Yepe3 Hauajao KOOpJAMHAT MPU OTCYTCTBUM IOTJIOLIEHHUS] CBETa PAcCTBOPUTENIEM U
CUCTEeMAaTHUYECKUX MOTPEITHOCTEH.

VpaBuenust 4 u 5 BbIBEJEHBI JUIsl MOHOXPOMATHYECKOTO CBETA, T.€. CBETa OINpPEeIIEHHOMN
JUTMHBI BOJIHBI, KOTOPBIA MOXKET OBITh BBIJICICH MPH IOMOMIIM CIEIMUAIBFHOTO ONTHYECKOTO
yCTpOHCTBAa — MOHOXpoMaTopa. B QoTokonopumerpe u3aMepeHHe HHTEHCHUBHOCTH CBETOBBIX
MOTOKOB MPOM3BOAST HE B MOHOXPOMAaTHYECKOM, a B MOJIMXPOMAaTHYECKOM CBETE, T.e. Ha
JOBOJIBHO HIMPOKOM Y4acTKe CNIEKTpa — B HHTepBaJie AjIuH BoJH 20—100 HM.

B osrtom cmyuae B ypaBHEHHH 5 BMECTO MOJIApHOrO Ko3(d@uilMeHTa CBETOBOTO
HOTJIOIIEHUST €. MOMKHO HCIOJB30BaTh 3HAYEHHE CPEJHEro MOJIIPHOro Koddduimenra
CBETOIMOTJIOMICHHSI (ECP), 3aBUCSIINE OT IIMPUHBI MOJOCH MPOMYCKaHUs CBETOGUIbTpa (ecp <
eN).

CnexkTpbl moOrJomeHusi wiyd, 0oyiee KOPPEKTHO, aOCOJIOTHBIN CHEKTP IOIJIOMIEHUS
BEIIECTBA IPEJCTAaBIsET OO0 3aBUCUMOCTH KOJIMYECTBA IIOTJIOIIEHHOTO CBETa OT JIMHBI
BOJHBI. Takue CIeKTphl I Kpacuteneld B Buammou obiactu (400—700 HM) MMEIOT WHOTIA
HECKOJIbKO MakcuMyMoOB. CrekTpbl morjouieHus B ynbTpaduoneroBoit (200400 uHM) u
BUJUMBIX O0JIACTAX OTPa)KalOT MEPEXO0JIbl CBSI3aHHBIX M HECBSI3aHHBIX JIEKTPOHOB B MOJIEKYJIE.
OT0 00OBIYHO JIENOKaTM30BaHHBIC M-3JCKTPOHBI MBOMHBIX C=C CBs3ell U HEMOJEICHHBIC Maphl
azota M kuciopoja. IlockoiabKy, Kak mpaBuiIO, BCE 3JEKTPOHBI B MOJIEKYJE€ NMPH KOMHATHOMN
TEMIIepaType HaXOAATCS Ha HIDKHEM SHEPreTMYECKOM YpPOBHE, CHEKTphI B 3TOW 00JacTh AaroT

17



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeguuuHa akaneMusicel» AK AO «lOxHo-KasaxcTaHCKas MeOUMUMHCKAS akaneMus)
Kadenpa papmarieBTH4eCKON M TOKCHKOJIOTHYECKON XUMUH 044 -55/15-( )
JIeKLMOHHBII KOMIUIEKC TI0 TUCLUILTHHE cTp.18 m3 24

«Mertobl 1 000pyioBaHUE (hapMaleBTHIECKOTO aHaIN3a»

uHpOpMannioo 00 OCHOBHOM M INEPBOM BO30Y)KIEHHOM 3JIEKTPOHHBIX COCTOSIHUSIX MOJICKYJIBI.
BBuay Toro, 4ro AjaMHA BOJIHBI TOIJIOLIEHHOTO CBETA COOTBETCTBYET OIPEICIIEHHOMY MEPEXOY,
NUKHA Ha CIEKTpPax MOIJIOIIEHHUS BEIIECTBA OOYCIIOBJIECHBI NPHCYTCTBHEM B HEM H3BECTHBIX
CTpyKTyp. JlMHa BOJHBI, NpPU KOTOpPOH HaOIrOAaeTCsl MaKCHMalbHOE IOTJIOUICHUE CBETa,
o0o3HavaeTcs uepe3 AMakc. llonokeHne MakcMMyMa CIIEKTpa IOIVIOIIEHUS SIBISIETCS BaXKHOMU
ONTUYECKON XapaKTepUCTUKOW BEIIECTBA, a XapakTep M BHJ CIEKTpa IOIJIOLICHUs
XapaKTepU3ylOT €ro KaueCTBEHHYI HMHJMBUIyalbHOCTb. ['pynma B MoiieKyse, KOTopas Jaer
BKJIaJl B CHEKTp €€ IMOIJIOUICHUs, Ha3blBaeTcs xpomogopom. Takoi rpymnnou ssisercs,
Hampumep, KapOoHwibHas rpymmna >C=0, cymecTByiomas y BCeX aMHUHOKHCIOT. [pyrum
XpoMo(pOpoM SBJISIETCS MENTUAHAS TPpyINa MNOJUNeNTUAHbIX 1eneld. K ocHOBHBIM XpoModopam
0enKa OTHOCATCS OCTATKU aPOMATUYECKUX KUCIIOT: TpUNTO(aH 1 B MEHBILEH CTENCHH THPO3UH U
(dheHuIanaHuH.

Crnextp mnoromeHust Tpunrodana, 0OyCIOBIECHHBI €ro HWHIOJBHBIM KOJBIOM C
CUCTEMOM CONPSIKEHHBIX CBsA3eH, 001agaeT IByMsl MOJIOCAMHU MOTJIONICHUS ¢ MAKCUMYMaMu IIpu
220 n 280 HM. B HYKJIEHHOBBIX KHCIOTaX OCHOBHBIMH XpOMO(OpaMuU SBISIOTCS MypUHOBBIE U
IUPUMUIMHOBBIE a30TUCTBIC OCHOBAHUS HYKJI€OoTUA0B. IIpn 00pa3oBaHuM CONpsKEHHBIX CBA3EH
B MOJICKYJIE HEPTHUsl BO30YXKIEHHOTO COCTOSHUS JIEKTPOHOB YMEHBIIIAETCS, U, CIIEA0BATEIBHO,
XpoMo(pop HAYMHAET MOIJIOUIATh CBET OOJIbILEH JTMHBI BOJIHBL.

Takoli caBUr B cIEKTpax MOTJIOIIECHHS Ha3bIBaeTCs Oamoxpomuvim. Haobopot, caBur
CHEKTpa B KOPOTKOBOJHOBYIO OO0JAaCTh HUMEHYETCS 2UNCOXpomHuiM. 1unepxpomuuliii W
2unoxpomuwiti 3P(HEKTh — 3TO COOTBETCTBEHHO YBEIHUCHHE U YMEHBIICHHE SKCTHHKITHH.

OOHapyXUTh OY€Hb OJM3KO PACIOJIOKEHHBIE JIMHUM KOJICOATENIbHBIX U BpallaTelbHbIX
[IEPEX0JI0B Ha CIEKTPAax MOJIEKYJ yAaeTcs JIMIIb NPU BBICOKOM paspeuienuu (pa3pelieHneM
Ha3bIBAETCS CIIOCOOHOCTH MPUOOpPA pa3InyaTh ABE OJIM3KO PACHOI0KEHHBIE JIUHUN).

doToMeTpUYECKHE METOAbI ONpe/iesieHUs] KOHIEHTPAllUM BellecTBa B pacTBOpe.
doToMeTpruYecKre METO/bI ONpeeIeHNss KOHIEHTPA[MM PACTBOPOB OCHOBAHbI HAa CPAaBHEHWUHU
MOTJIOUIEHUS IPU IPOIYCKaHUM CBETAa CTAaHAAPTHBIMU U UCCIIETYyEeMbIMU pacTBopaMu. CTereHb
HOTJIOIIEHHsI CBeTa (POTOMETPUPYEMBIM PACTBOPOM H3MEPSIOT C MOMOILBIO (POTOKOJIOPHUMETPOB
U crnekTpodoTomMeTpoB. M3mepeHue ONTHYECKOW IUIOTHOCTH CTaHAAPTHOTO M HUCCIEAYEMOTO
OKpAIIIEHHBIX PAaCTBOPOB BCErla MPOU3BOJAT 110 OTHOUIEHHUIO K paCTBOPY CpaBHEHMs (HYJIEBOMY,
KOHTPOJIBHOMY PacTBOpPY). B kauecTBe pacTBOpa CpaBHEHUSI MOKHO HMCIIOJIb30BATH AJINKBOTHYIO
4acTh UCCIIEIYEMOT0 PacTBOpa, COAEepKAIIero Bce J0OaBICHHbIE KOMIIOHEHTHI, KpOME peareHTa,
00pa3yIolIero ¢ ONpeneisieMbIM BELIECTBOM OKpallleHHoe coefauHeHue. Ecnu noGaBisiemblit
peareHT U BCe OCTaJlbHbIe KOMIIOHEHTHI pacTBOpa CpPaBHEHUs OECLBETHBI U, CIE€I0BATEIBHO, HE
HOIJIOMIAIOT Jy4ei B BUIUMON 00JacTH CIEKTpa, TO B KAYeCTBE PacTBOpa CPaBHEHMS MOXKHO
MCIOJIb30BaTh AUCTUUIMPOBAHHYIO BOAY.

Metoa rpaaynpoBouHoro rpagmuka. [l onpeneneHus COAEp/KaHUS BEIIECTBA
METOJOM T'PaTyUPOBOYHOTO (KaTMOPOBOYHOTO) Tpaduka TOTOBAT CEPUI0 M3 5-8 CTaHMApTHBIX
pPacTBOPOB pa3HbIX KOHIEHTpalUUi (He MeHee 3 mapajuleNbHBIX PACTBOPOB Ul Ka)/10i TOUYKH).
[Ipu BBIOOpe WUHTEpBala KOHIEHTpPALMil CTaHAAPTHBIX PACTBOPOB PYKOBOJCTBYIOTCS
CJIEIyIOIIMMH MOJIOKEHUAMU:

a) OH JOJDKEH OXBaTbIBaTh 00JACTh BO3MOYKHBIX U3MEHEHHMH KOHILIEHTPALUHU HCCIIELyEeMOTro
pacTBopa; JKeJaTreiabHO, YTOOBI ONTHYECKass IUIOTHOCTh HCCIEAYeMOIro  pacTBOpa
COOTBETCTBOBAJIA IPUMEPHO CEPEANHE IPalyUPOBOYHON KPUBOM;

0) ’KenaTenabHO, YTOOBI B 3TOM MHTEpBaJIe KOHLIEHTPALU TP BEIOPAHHBIX TOJ
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IIMHE KIOBETHI | U aHATUTUYECKOW IJIMHE BOJHBI A, (B OOJNBIIMHCTBE CIy4aeB A = AMAakc
CBETOIOIJIOIIAONIEr0 COSAUHEHHUs) COOMI0aICs OCHOBHOW 3aKOH CBETOINOIJIONICHUS, T.C.
rpaduk A = f(C) ObLT TUHEHHBIM;

B) MHTEpBal pabouyMX 3HAYCHUN A, COOTBETCTBYIOIINN MHTEPBATY CTaHIAPTHBIX PAacCTBOPOB,
JIOJDKEH 00ecreYnBaTh MaKCUMAaIbHYIO BOCIIPOM3BOIUMOCTD PE3YJIbTaTOB U3MEPEHUI.

[Ipy COBOKYIHOCTH MEPEYUCIICHHBIX YCIOBUH HW3MEPSAIOT ONTHYECKHUE IIJIOTHOCTH
CTaHJAPTHBIX PACTBOPOB OTHOCHTEIBHO PACTBOPUTENS U CTPoAT rpaduk 3asucumoctu A = f(C).
[TomydyeHnHas KpuBasi Ha3bIBae€TCsl TPAAYMPOBOYHON WM KaJTUOPOBOYHOM M UMEET BUI IPSIMOMN
BBIXO/ISIIEH M3 Hadajla KOOPAMHAT. DKCTPANOIMPOBATh KAJIMOPOBOYHYIO MPSAMYIO K 3HAYCHUSIM
ONTUYECKUX TIOTHOCTEH, JIe)KAIIUM BBIILIE MOCIEAHEH SKCIIEPUMEHTAIBHO MOTYYCHHON TOYKH,
He pekomennayercs. Ilepumomuuecku (pa3 B HEAENI0 WIM pexe) KaTMOPOBOYHYIO KpPUBYIO
IPOBEPSIOT 10 2-3 CBEXEMPUTOTOBJICHHBIM CTaHJAPTHBIM pacTBopaM. KanubpoBouHbie
rpad UKy, MOCTPOCHHBIE C PEAKTUBAMHU pa3HBIX MApTUH, KaK MPaBHIIO, HE COBMAnaroT. IloaTomy
P CMEHE PEAaKTHBOB Ipaduk HEOOXOJUMO MOCTPOUTH 3aHOBO. ['paduk, MOCTpOeHHBIH MHpu
pabote Ha ogHOM TIpHOOpE, HENb3s MCIIOIB30BATh Ul PACUETOB PE3yJIbTATOB, MOJTYYEHHBIX Ha
npyroM. OmnpenenuB ONTUYECKYIO MIOTHOCTh OMBITHOIO pacTBOpa AX, HAXOAAT €€ 3HauUeHUE Ha
OCH OpJIMHAT, a 3aT€M Ha OCH a0CLHMCC — COOTBETCTBYIOIIEE € 3HaueHNe KOHIeHTpauuu CX.
OTOT METOJ MPHUMEHSIIOT MPHU BBINOIHEHUU CEePUMHBIX (poToMeTpuueckux aHain3oB. OH naer
XOPOIINE Pe3yIbTaThl IPU COOIIOACHUN OCHOBHOTO 3aKOHA CBETOIMOTIIOICHHSI.

B otnnume ot npyrux (GoTOMETpHUECKUX METOIOB, METOJ TpadyHpPOBOYHOIO rpaduka
MO3BOJIAET ONPEJECINTh KOHLEHTPALMIO OKpAIIEHHbIX PacTBOPOB JAaKe€ B TEX Cllydasx, KOrJa
OCHOBHOI 3aKOH CBETOIOTJIOUIEHUSI He cobOmonaercs. [ mocTpoeHus TpaaydpOBOYHOMN
KPUBOH B OTUX CIIy4asx TMPUTOTABIMBAIOT 3HAYUTEIHHO OOJBIIEE YHCIO CTaHAAPTHBIX
pPacTBOPOB, OTJIMYAIOMIMXCS APYT OT Apyra Mo KoHIeHTpanuu He Oojee yem Ha 10%. Takoit
IpaayHpOBOYHBIN TpaduK, UIMEIONINI Ha IMOJOTOM YYacTKe yroJl HaKJIoHA He MeHee 15°, Bce ke
MO3BOJIAET MPOBOAUTH (OTOMETPUUYECKHE U3MEPEHHsS, HEeCMOTps Ha TO, YTO MEXAy
KOHLICHTpAallMe pacTBOpa M €ro ONTUYECKOM IUIOTHOCTBIO HET JIMHEHMHOW 3aBHCHUMOCTH.
BocnpousBoaumMocTs onpeaeneHnii B 3TOM Cllydae HIDKe, YeM B Cilydae JIMHEHHOW 3aBUCUMOCTH
A =1(C).

Metoa cpaBHeHMSI ONTHYECKUX IUIOTHOCTEH CTAHIAPTHOIO W HCCJIEeIyeMOoro
pacTBopoB. Jlns ompeneiaeHus: KOHLEHTpAalMU BeEIlecTBa OepyT aJIMKBOTHYIO 4acTh
UCCIIEyeMOr0  pacTBOpa, MPUIOTAaBIMBAIOT M3  HEe  OKpalleHHbI  pacTBop  AJs
(oTOMETpUPOBAHUS U HU3MEPAIOT €ro  ONTHUYECKYIO IUIOTHOCTh. 3aT€éM  aHAJIOTMYHO
MPUrOTABIMBAIOT 2-3 CTaHJAPTHBIX OKpa U3MEPSIOT UX ONTHYECKUE IUIOTHOCTU MpH TOH XkKe
TOJIILIMHE CJI0s (B TE€X K€ KIOBETaX).

3HaueHue ONTUYECKON MIIOTHOCTH UCCIIEyEMOr0 PacTBOPa PaBHO:

Ax = gACxIx
3HayeHHEe ONTHYECKOM MIOTHOCTU CTAHIAPTHOTO PacTBOpPA PABHO:
Act = gACcrlcT
Pa3nenuB ofHO BBIpa)K€HUE HA JPYroe HOJyYuM:
Ax/Act = eACxlIx/(eACcTtlcT)

Tak kak 1x = IcT, €l = const, To Cx = CcTAX/AcT.

Meton cpaBHEHHs] TPUMEHSIOT TPU OJHOKPATHBIX OMpPEIelCHHsX; OH Tpedyer
0053aTeNIbHOTO CO0JII0/IEHUSI OCHOBHOTO 3aKOHA CBETONOTJIOUICHHUS.

CymecTtByeT 1 apyroi Ooiee TOYHBIM CIIOCOO OIpeneNeHus] HeM3BeCTHON KoHueHTpamuu Cx,
Ha3bIBAEMBbIi METOJOM OTPaHMYMBAIOIIMX pAcTBOPOB. [IpUroraBimBalOT ABa CTaHIAPTHBIX
pactBopa ¢ xoHneHtpanusamMu C1 u C2 Tak, 4To0bl ONTHYECKAs IJIOTHOCTh MEPBOTO U3 HUX Al
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Obuta OBl MEHBIIE ONTHUYECKOW IUIOTHOCTH AX HCCIEAyeMOro pacTBOpa, a OINTHYeCKas
IUIOTHOCTh A2 BTOPOT'O CTaHAAPTHOTO pacTBopa Obuia Obl, HAOOOPOT, OOJIbILE, YeM AX.
HeunsBecTHYI0 KOHLIEHTPAIMIO UCCIIEyEMOr0 BEIECTBA PACCUUTHIBAIOT IO (hopMyJie:
Cx =C1+ (C2— Ca)(Ax — A1)/(A2 — A1)

OoOopynoBanue st ¢oroMeTrpuyeckux wu3Mepenuid. s Qoromerpruyeckux
U3MEpPEHUIl UCHONB3YIOT JiBe Oosbllie Tpynmsl  HpubopoB:  (POTOKOIOpUMETPHI U
crekTpodoToMeTphl. B KonopumeTpax HyKHbBIE CIEKTpaJIbHBIC TUANa30HbI BBIACISIOTCS HpPU
MOMOIIN CBETOPHIBTPOB, OTPAHUYMBAIOIINX YYACTKH CIEKTPa, B KOTOPHIX MOTYT IPOBOJAUTCS
u3Mepenusi. B cnekTpodoToMeTpax y4acTKH CHEKTpa BBIICIAIOTCS MPH TMOMOLIM TPU3M HIIH
TUGPaKIUOHHBIX PELIETOK, YTO MO3BOJISIET yCTaHABIUBAThH JIIOOYIO JUIMHY BOJHBI B 33JaHHOM
JUana3oHe.

KonkpeTHasi mociieoBaTeIbHOCTh ONEpaluil Mpu M3MEPEHUH ONTHYECKON IJIOTHOCTH
WIN TIPOITYCKAHUS 3aBHCUT OT KOHCTPYKIHMH CreKTpodoToMeTpa mim kojopumerpa. OgHaKo
OCHOBHbBIE MPUHILHUIIBI OCTAIOTCSl HEM3MEHHbIMU. CHavaa yCTaHaBIMBAIOT HEOOXOAUMYIO JITHHY
BOJIHBI, BBIOMpasi CBETOQMWIBTP HA KOJIOPUMETpPE WIJIM Bpaliasi COOTBETCTBYIOLIYIO PYKOSTKY Ha
cnektpodoToMerpe. 3aTeM yCTaHaBIUBAIOT HyJb. st 3TOro B CBETOBOM MOTOK MOMELIAIOT
KIOBETYy CO CTaHJApTHBIM pacTBOpoM. V3MeHss WMIMpUHY INEIH, JOOWBAIOTCS TOTO, YTOOBI
noKa3zaHusi MpuOOpa COOTBETCTBOBAIM BEJIMYMHE, MPEAYCMOTPEHHOW UWHCTpykuuend. Ha
CIIEIyIOIIEM JTal€ CTaHJApTHBIM pacTBOpP 3aMEHSIOT HCCIIEIYyEMBbIM M IPOU3BOAST OTCUET
BEJIMUMHBI ONTHYECKON TUIOTHOCTH WM MPOITyCKaHUSI.

CoBpeMeHHbIE CHEKTPO(OTOMETPbI IO3BOJISIIOT paboTaTh € BBICOKOMOHOXpOMa-
TU3UPOBAHHBIM TOTOKOM U3Ty4YeHUs. OHU NMPUMEHSIOTCS A7 KOHIIEHTPAIIMOHHOTO aHalu3a U
[IPU U3YYEHHUH CIIEKTPOB MOIJIOIIEHHUS BEIIECTB.

Yempoiicmeo u npunyun oeiicmeun cnekmpogpomomempa. CTpyKTypHYIO CXEMY
CHEKTPO(POTOMETPa MOXKHO MPEACTABUTH B BUE CIETYIONUX OCHOBHBIX OJIOKOB:

1. ucTouyHuK CBeTa,

2. MOHOXPOMATOp,

3. KIOBETHOE OTJENICHUE,

4. ¢doTodeMeHT,

5. perucTpupyromee yCTponucTBo.

CBeToBOI ITy4yOK OT MCTOYHMKA CBETA MONAAAeT B MOHOXPOMATOP Y€pe3 BXOAHYIO IIIETb
W paznaraercs AU(PAKIMOHHON PEIIeTKOW WM MPU3MOUM B CIEKTp. B MOHOXpoMaTHYeCKUi
MOTOK W3JIy4YE€HMs], TOCTYHAIOIIUKA M3 BBIXOJHOW ILEIM B KIOBETHOE OTHAEIEHHE, MOOYEPETHO
BBOJSITCSI KOHTPOJBHBIM W HCCleqyeMblil 00pasnbl. M3nyueHue, mporieniee uepe3 KIOBETY,
nomnaaaer Ha (OTOIEMEHT, KOTOPBIA MPeoOPa30BhIBAET CBETOBYIO SHEPIUIO B AIIEKTPUUYECKYIO.
DNEKTPUUECKUN CUTHAJI 3aTEM YCUIIMBAETCS U PETUCTPUPYETCS.

Monoxpomamopsl. MOHOXpOMATOp - 3TO ONTHYECKAss CUCTEMA, BBIACIAIONIAS U3 BCETO
CIEKTpa MCTOYHUKA CBETA U3JIyUCHUE OTNPEACNICHHON JJIMHBI BOJHBI. DTO OOBIYHO MPHU3MBI, MO-
pasHOMY HPEJIOMIISIONINE CBET Pa3HBIX UIMH BOJIH, WK TU(PAKIMOHHbBIE pelieTku. B BuanMoii
00J1aCTH MCHOJIB3YIOTCS OOBIUHBIE CTEKJITHHBIE MPU3MBL, HO B yJIBTPapHOIETOBON 00JIaCTH OHU
HE TOJATCS, TOCKOJIbKY CTEKJIO HAYMHAET Moriomats yxe npu A < 400 HM, MO3TOMY NPHU3MBI
JenalT U3 KBapua. B kauecTBe MOHOXpOMATOPOB MPUMEHSIOTCS Takke AUQPpPaKIHOHHBIE
PELIETKH, KOTOPBIE MPECTABISAIOT COOO0H IUIOCKONAPAUICIbHYIO TUIACTHHY C HAHECEHHBIMH Ha
HEl MmapajijieNIbHbIMU JUHUSIMH - Oopo3akamu. benblii cBeT u3-3a Audpakuuy Ha napauieabHbIX
0opo3aKax pasnaraeTcsi Ha HempepbIBHBIN crekTp. OOBIYHO B MOHOXpOMAaTOpax cHauania
BBIJIETISIIOT MTyYOK CBETA C ONMPEesIEHHBIM IMana30HOM JUTMH BOJH C TIOMOIIbIO TIPU3MBI, a 3aTeM
pasziararoT €ro eie pa3 peleTkoil. Tak moiy4arT cTporo MOHOXpOMaTU4eckuil cBeT. OCHOBHOE
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JIOCTOMHCTBO JU(PPAKIIMOHHBIX PEMIETOK COCTOMT B TOM, YTO MOXHO YBEIHYUBATH WX
pa3pemaroly0 CloCOOHOCTh, MOCKOJIBKY OHAa MPSAMO MPOMNOPLUUOHANBHA IUIOTHOCTH JIMHUM.
Kpome Toro, BO BceM amana3oHe UIMH BOJH JIU(PAKIMOHHBIE PEIIETKH WMEIOT JTHUHEHHOE
paspenieHue, Toraa Kak pa3peuieHue NPU3MEHHOIO0 MOHOXpOMAaTopa C YBEJIMYEHHUEM JUIUHBI
BOJIHBI YMEHBIIIACTCSL.

Kiwogemui. Viccienyemoe BEHIECTBO PACTBOPSIOT B COOTBETCTBYIOIIEM pPACTBOPE H
MOMEMIAIOT B ONTHYECKH TMPO3pAayHbId cocyd g u3MepeHut - krogemy. (OOBIYHO
KIOBETOZECp)KATENb HUMEET SYEHKH [UIs 4YeTblpeX KroBeT. [loCKOJbKy CTEKJIO TOrjaomaer
yIBTPaUOIETOBBIN CBET, IS IPOBEIACHUS M3MEPECHHUN B YIbTPadHOIETOBONW OOJACTH CIIEKTpa
UCIOJIB3YIOT KBapIieBble KioBeThl. [l u3MepeHuil B BUAMMON 00JIACTH MOXHO HCIOJIb30BaTh
TUTACTUKOBBIE WM CTCKJISIHHBIE KIOBETHI. [Ipu paboTe ¢ JIeTyduMHU WM XUMHUYECKH aKTHBHBIMU
BEILIECTBAMM  KIOBETHl 3aKpbIBalOT KpbIIUKamMHu. [loCKONbKYy KrOBeTa, IMOMEIIECHHAs B
CHEeKTPO(OTOMETp, CTAHOBUTCS COCTABHOM YAaCTHIO €r0 ONTHYECKOW CHCTEMBI, C HEH HYXHO
oOpaiatecsi O4eHb akKypaTHO. LlapanuHbl U rps3b HA CTEHKaX KIOBETHI CUJIBHO PACCEHBAIOT U
MIOTJIONIAOT CBET, MCKaXasl pe3yiabTaThl u3MepeHuii. O6 3ToM O0COOCHHO HAJ0 MOMHHTH MPHU
pabore B ynbTpaduoneroBoil obiactu. KroBeTbl MOXHO MPOTUPATh MSITKUMHU TKAaHIMH,
HanpuMep, U3 xyonka. He pekomMeHayeTcs MCIONb30BaTh ISl THX IENei (UIBTPOBAIBHYIO
OyMmary. ITockonbKy opraHuyeckre MOJEeKYJIbl MOTJIOUIAI0T B YIbTPa(HOIeTOBOM 001acTH, HU B
KOEM CJyyae Helb3s KacaThCs ONTHYECKUX (IIPO3pauHbIX) CTEHOK KIOBETHI. PacTBop myuiie
3aJUBaTh B KIOBETY, MIOCTAaBUB €€ B MPEIBAPUTEIBHO BBIHYTHIN U3 MpubOpa KIOBETOACpKATelb.
KroBeTsI TOBOJILHO XPYIIKH, OCOOCHHO KBapIEBbIC, MO3TOMY pabOTaTh ¢ HUMU HAJ0 OCTOPOKHO,
HE JIOMycKas MeXaHH4eCKNX MoBpexaeHi. CoaepKUMOoe KIOBEThI JOIKHO OBITh TOMOTE€HHBIM -
9TO HEOOXOJIMMOE YCJIOBHE TOJYYEHHS] BOCIPOU3BOAUMBIX NaHHBIX. HyXHO cienuth 3a TeM,
4yTOOBI pacTBOp He ObLT MyTHBIM. OCOOEHHO MEMIAOT U3MEPEHUSIM MY3bIPbKH BO3yXa, CUIBHO
YBEIIMUMBAKOIIME paccessHue. Henb3si HanuBaTh B KIOBETY OYE€HBb XOJIOJIHBIA PACTBOP, MTOCKOJIBKY
IIpM 3TOM Ha HAPYKHBIX CTEHKaX KIOBEThl KOHIEHCUPYIOTCS Mapbl BOABI BO3AYyXa, U CTEHKHU
CTAHOBSITCA HEMpPO3payHbIMU. ECIIM KIOBETHI 3arps3HEHbl MOCTOPOHHUMH MPUMECSIMH, HX
clielyeT MPOMBITh AUCTUIUIMPOBAHHOW BOAOW U (WJIM) pacTBOPHUTENEM, B KOTOPOM PAacTBOPEHO
ucclielyeMoe BelmecTBO. KroBEThl MOKHO MBITh MSTKHUMH JerepreHtamu. He pexoMeHnmyercs
MBITh KIOBEThl KOHIIEHTPHUPOBAHHBIMU KHCJIOTAaMM WM IIEJ0YaMH, a TaKXkKe JIpPYTruMU
TpaBalMMU areHTamu. KioBeTbl HY>KHO 3aIllOJIHATH IO TAKOT'O YPOBHSI, YTOOBI MMOTOK U3TyUYEHUS
MPOXOJIAJT IIEJIMKOM 4Yepe3 CJIOM pacTBopa. Yalle BCEro MCMOJb3YIOTCS KIOBETHI C ONTHYECKUM
nyTeM | cM, B KOTOpbIe OOBIYHO 3aJIMBAIOT 2,5—3 MII pacTBOpa. B Takue KroBeThI BXOAUT 4—5 MII,
HO 3aIOJIHSIOT WX TMOJHOCTHIO JIMIIH B TOM Clydae, KOTJia 3TO HeoO0X0auMo. ECTh KIOBETHI ¢
ontuueckuM mytem 50, 20, 5,2 u 1 mm.

Domornemenmot.  DOTOIEMEHTHI  TIPEOOPA30OBHIBAIOT  CBETOBYKD  JHEPTUIO B
ANEKTPUUECKYH0. DJIEKTPUUYECKUM CHUTHAJ 3aTeM YCWIMBAeTcs U perucrpupyercs. DoToHsl,
OoMOapaupys TOBEPXHOCTh (OTOAIEMEHTA, BBHIOMBAIOT W3 HETO DJEKTPOHBI, KOJIHMYECTBO
KOTOPBIX MPONOPLHUOHATFHO UHTEHCUBHOCTH CBETA. JTU AJIEKTPOHBI JIETAT K MOJIOKHUTEIBHOMY
3NeKTpoy. B pesynpTare B 3aMKHYTOM IE€MHM BO3HUKAET JJIEKTPUYECKUN TOK, KOTOPBIM
PErUCTpUPYETCs MO MaJCHUI0 HANPSHKEHHST Ha CONPOTUBICHUHU, HAXOSAIIEMCS B 3TOW LIETH.
HampsixkeHne MOXHO YCWINTh, M TMOCI€ KOMIIEHCAI[MM TAaKOro CHUTHaja IMOTEHLIHUOMETPOM,
OTTPAJyUpPOBAHHOM B €IMHHIIAX MMOTJIOIICHHS, HA JAaTYMKE PETUCTPUPYETCS HEMOCPEICTBEHHO
norjiouieHre oOpa3na. POTOYMHOXKHUTENH OOBIYHO Oo0Jiee UyBCTBUTENIBHBI, YE€M MPOCTHIC
doTorIeMEHTEL. DTO  MPOUCXOAUT H3-32 TOTO, UTO DJIEKTPOHBI, BBUICTECBIIME U3
(OTOUYBCTBUTEIBHOIO CJIOS, YCKOPSAIOTCS BHICOKMM HAaNpsKEHUEM, a M3-3a COyAapeHuil B rasze
BO3HHMKAIOT BTOPUYHBIE FJIEKTPOHBI, YTO U MIPUBOJUT K BO3PACTAHUIO TOKA.
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Hlupuna wenu. Ot pazMepa LIENHU 3aBUCUT JUANa30H UIMH BOJH CBETA, MAJAIOIIEro Ha
oOpazen. [loaToMy isi TOJTydeHUs HaJIEKHBIX PE3YJIbTaTOB Hago paboTaTh MPU MUHUMAIbHO
y3KOM JUIsl TaHHBIX YCJIOBHH SKCHepuMeHTa miend. Ecnu mens BeIOpaHa MpPaBWIBHO, TO IPH
M3MEHEHUHU ee pa3MepoB BIBOE MOKa3aHUs MpHOopa He MeHsoTcs. OOBIYHO HYJIEBOE 3HAUCHUE
MOTJIOIIEHHS] YCTaHABIMBAIOT HIEBIO, HO B XOPOIIUX CHEKTPOPOTOMETPAX 3TO ACNAIOT, U3MEHSSA
HanpspkeHue ¢orornieMenTa. Takas peryaupoBKa M0o3BOJIsIET paboTaTh MPU MOCTOSTHHOW IIMPUHE
1IEIIH.

D0T031eKTPOKOJIOPUMETP - 3TO ONTHYECKUN MPHUOOP, B KOTOPOM MOHOXPOMATHU3ALUS
MOTOKA M3ITyYEHHSI OCYIIECTBIISIETCS C MOMOIIBIO CBETO(DUIBTPOB.

KoJsiopumertp ¢oTodnekTpruyeckuii KoHneHTpanuoHubliii KOK-2

Ha3znauenue u mexnuueckue oOannvle. OmpHonydeBoit (otokonopumerp KDK-2
npelHa3HayeH [ W3MEpPEeHHs TMPOIYyCKaHUs, ONTUYECKOW IJIOTHOCTH U KOHLEHTpaluu
OKpAILLIEHHBIX PAaCTBOPOB, PACCEUBAIOIIMX B3BECEH, 3MYJIbCUM U KOJJIOMIHBIX pPacTBOPOB B
obmactn cnektpa 315-980 HM. Bech cnekTpanbHbI AWana3zoH pa3OUT Ha CIEKTPAIbHBIC
MHTEPBAJIBI, BBIACSEMbIC C TIOMOIIBI0 cBeToGuabTpoB. [Ipenensl u3MepeHus: mpomycKaHusi OT
100 mo 5% (omtuueckoil miaorHoctu ot 0 mo 1,3). OcHoBHasE aOCOJIOTHAs IMOTPEHIHOCTh
U3MEepeHUs Npomyckanus He oonee 1%.

Ceéemogunvompeot. J1jis1 TOro 94ToOBI M3 BCEH BUIAUMOW 00JIACTH CIEKTPA BBIACIUTH JTy4H
OTpENIeJICHHBIX JJIMH BOJH B (POTOKOJIOPUMETpAaX Ha IyTH CBETOBBIX IOTOKOB TE€pes
NOTJIOUIAIOIMIMMHM  pAacTBOpAMHU  yCTAHABIMBAIOT HW30WpaTeNnpHbIe IOTJOTUTENM CBETa -
cBeTOoMIbTphl. CBETOPHUIBTPHI HPOMYCKAIOT JY4YH JIHIIb B OINpPENEICHHOM HHTEpBaJle UINH
BOJH C TMOJYIIMPUHOW Tpomyckanus Al/2makc-A’1/2Makc W TPAKTUYECKA TMOJHOCTHIO
NOTJIOUIAOT JIyYM JPYIMX JJIUH BOJH (cM. Tabiuiy). YeM yke 00JacTh MaKCUMaJIbHOTO
MponycKaHus Jy4yedl (pa3MBITOCTh MaKCHUMyMa IPOIYyCKaHUs) CBETO(MMIBTPA, TEM BBIIIE €0
U30MPaTETHLHOCTD K JIydaM 3TOr0 MHTEpBaJIa JUTHMH BOJIH.

XapaKTepUCTUKU CBETOPHIBTPOB
MapkupoBka Ha MapkupoBka JInvHa BOJIHBI, [TonymupuHa nosocsl
JICKE CBETOMIBTPA COOTBETCTBYIOILAS IIPOITyCKaHUs, HM
MaKCUMyMy
IPOIyCKaHMsl, HM
1 315 315+£5 35+15
2 364 364+5 25+10
3 400 400+£5 45+10
4 440 440+10 40+15
5 490 490+£10 3510
6 540 540+10 25+10
7 590 590+10 25+10
8 670 670+5 20
9 750 750+£5 20
10 870 87045 25
11 980 980+5 25

OnpenesieHne KOHIEHTPAIMM BellleCTBA B PaCTBOPe ¢ MOMOUIbIO
K®K-2. TIpu onpeseneHnn KOHIIGHTPAIIMN BEIIECTBA B PACTBOPE C MOMOLIBIO KATMOPOBOYHOTO
rpaduka cieayeT coOI0AaTh CIEAYIOIIYIO OCIEeI0BATEIbHOCTS!
* BBIOpATh CBETOPHMIBT;

22



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeguuuHa akaneMusicel» AK AO «lOxHo-KasaxcTaHCKas MeOUMUMHCKAS akaneMus)
Kadenpa papmarieBTH4eCKON M TOKCHKOJIOTHYECKON XUMUH 044 -55/15-( )
JIeKLMOHHBII KOMIUIEKC TI0 TUCLUILTHHE cTp.23 u3 24

«Mertobl 1 000pyioBaHUE (hapMaleBTHIECKOTO aHaIN3a»

* BBIOpATh KIOBETY;

* IOCTPOUTH IPAyUPOBOYHYIO KPUBYIO;

* U3MEPHUTh ONTUYECKYIO IUIOTHOCTh UCCIIEYEMOTO PacTBOpPa U ONPEICIIUTh €ro KOHIICHTPALIHIO,
UCIIOJIB3YS TPAAyHUPOBOUYHYIO KPUBYIO.

Buioop ceemogunvmpa. Hanmuuue B KOIOpuUMeETpe y3i1a CBeTOGMUIBTPOB U HAOOpa KIOBET

MO3BOJIAET MOAO0OpaTh TaKOe HX COYeTaHWe, MPU KOTOPOM MOTPEIIHOCTh B OMNPEICIICHUU
KOHIICHTPaUUH Oy1eT MUHUMAJIbHOH.
Ecnu cnekTpanbHble XapaKTepUCTUKU OKPAIICHHOT'O BELIECTBA HEU3BECTHBI, CBETODUIBTD A
paboThl MO’KHO BBIOpATh CAMOCTOSITENILHO. B BUAMMOIM YacTh CHEKTpa BOCTIPUHUMAEMBIN IIBET
€CTh Pe3yJIbTaT M30HPATEIBHOIO MOTJIOUICHUS ONPEAEIEHHOr0 yyacTKa CIeKTpa Oeloro cBera.
LIBeT pacTBOpa sBISETCA MAOMOJHHUTENBHBIM K IIBETY MOIJIOMIeHUsT u3inydeHus. I[loatomy
M3MEepEHHE MOTJIOMIEHHUS CIIeIyeT MPOBOAUTH B TONOJHUTEIBHOM [IJIsl IBETHOM peakiuu 00iacTu
crekTpa. Tak, ecinu pacTBOp OKpalleH B CHHE-3€JICHBIN IBET, TO HYKHO U3MEPAThH MOTJIOLICHHUE
9TUM PacTBOPOM KPACHOTO I[BETA.

WNuTtepBan 1jiMH BOJIH LIBeT NOrIoIIEeHHOTO HaOromaeMelii iBeT

MOTJIOIEHHOT O W3ITyYeHUS

U3ITy4EHUs, HM
400-450 (huoeTOBBIN JKEJITO-3EJICHBII
450-480 CUHUU KENThIN
400-550 CHHE-3€JICHBIH OpaHKEeBBIN
500-560 3eJIeHBIN KpacHO-ITypIypHBIH
400-610 CHHE-3€JICHO-)KEJIThII KpaCHBIN
450-650 3€JIeHO-)KEITO-KPaCHBII ypIYPHBI
625-750 Kpachbiit CHHE-3€JICHBIH

Bornee TouHbIi BEIOOp CBETODMIBTPA OCYIIECTBIIACTCS CIETYIONIUM 00pa3oM.

Hanelite okpamieHHbId pacTBOP B KIOBETY M OIPEAEIIUTE ONTHYECKYHO IIOTHOCTH IS
BCceX CBETOQMIBTPOB. Ilo mMONyuyeHHBIM JaHHBIM TOCTPOWTE KpPUBYIO, OTKJIaJbIBasg I10
TOPU30HTAILHOM OCH  JUIMHBI ~ BOJIH, COOTBETCTBYIOLIME MaKCUMyMy  Ko3dduirenra
NPOMYyCKaHUsI CBETOPUIBTPOB (CM. TabIMIly), @ MO BEPTHUKAIBHOM OCH - COOTBETCTBYIOLIHE
3HAUEHUS ONTUYECKOW IUIOTHOCTU pacTBopa. OTMEThTE TOT Y4acTOK KPHUBOM, AJIsi KOTOPOIO
BBITIOJIHSIOTCS CIIEAYIOLINE YCIOBHUS:

* ONTUYECKAs! IJIOTHOCTh MMEET MAaKCUMaJIbHYIO BETNUUHY;
* X0/ KPUBOM MPUMEPHO NapaJIJIeIeH TOPU30HTAIBHOM OCH, T.€. ONTHYECKas
IUIOTHOCTh MaJlo 3aBUCUT OT JUIMHBI BOJIH.

CetodunbTp isi pabOTHI BBHIOMpAETCS TakK, YTOOBI JJIMHA BOJIHBI, COOTBETCTBYIOLIAS
MaKCUMyMy KO3 QHIMEHTa MPONMYCKaHUsI CBETOPMIBTPA, MPUXOANITACH HA OTMEUYCHHBIH BbIIIE
Y4acTOK CHEKTPAJIbHOW KPHBOM MCHBITYEMOTO pacTBOpa. ECiu 3TH yCIOBUS BBIIOIHSAIOTCS AJIs
HECKOJIbKUX CBETO(QWIBTPOB, TO BBIOEPUTE TOT HM3 HHUX, I KOTOPOTO YYBCTBUTEIHEHOCTH
KOJIOPUMETpA BBIIIIE.

Buvioop xroeemut. [lpenBaputenbHblii BEIOOP KIOBET MPOBOAUTCS BU3YaIbHO, UCXOMS U3
WHTEHCHUBHOCTU OKpacku pacTBopa. Eciam pacTBOp MHTEHCHBHO OKpallleH (TEeMHBIH), cleayeT
MOJIb30BAaThCA KIOBETaMH C Majol UIMHOW ontudeckoro mytd (1-5 mwm). B ciyuae
C1a00OKpAIIeHHBIX PAaCTBOPOB HM3MEPEHHs] TMPOBOIAT B KIOBETaX C OONBLIONW IMHOMN
ontudeckoro mytu (20-50 Mmm).
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4. UnarocTpaTUBHBIN MaTepuas:
- TaOJIULIBI;
- npeseHraist Microsoft Power Point.

5. JIuteparypa:

OCHOBHAasI:

Ha PYCCKOM SI3bIKe

1. Ananu3 neKapcTBEeHHbBIX NPENapaToB, MPOU3BOIHBIX APOMATHUYECKUX COCTUMHEHUI:
Opnabaesa C.K.-IlIsivkent: Tunorpadus «Onem».- 2012.-270 c.

2. AcunbOekoBa, A. J1. [IpoMbliieHHBIE METO/IbI MTOTYYEHHS JICKAPCTBEHHBIX CPE/ICTB:
naboparopusrii mpaktukyM / A. JI. AcunsoekoBa, C. K. Opnabaesa. - Anmatsl : New book,
2022.-212 c.

3. T'ocynapctBennast ¢dapmakoness Pecnyonuku Kaszaxcran.-Anmatel: M3natenbckuii oM
«Kubex xomb».-2008.-Tom 1.-592 c.

4. T'ocynapctBenHast apmakones PecnyOmuku Kazaxcran.- Anmarter: M3natenbckuii oM
«Kubex xombi».-2009.-Tom 2.-804 c.

5. I'ocynapctBennas ¢apmakories Pecnybnuku Kazaxcran.-Anmarel: M3parensCkuil oM
«Kubex xombi».-2014.-Tom 3.-864 c.

6. ['ocynapcreennas ®apmakones Pecriyonukn Kazaxcran. T.1. — Anmater: M3natensckuii 1oM
«Kunbex xoibl», 2015. — 720 c.

7. PyKOBOJCTBO 110 MHCTPYMEHTAJIbHBIM METOJIaM MCCIIEOBAHUN IPU pa3paboTKe U IKCIEPTU3E
KadecTBa JIEKapCTBEeHHBIX IpenaparoB./— M. M3n-Bo Ilepo, 2014. — 656¢.

8. XaputoHos, 0. fI. Anamutndeckas xumusi. KoamuecTBeHHBIN aHATN3, PU3UKO-XUMUYECKHE
METO/bI aHATN3a: MPAaKTHKyM: yuel. mocooue -M.:I'DOTAP - Menua, 2012. -368c.

9. XapuroHos, 1O. SI. Ananurnyeckas xumus. Ananutuka 2. KoiarmdecTBeHHBIH aHATH3.

du3nKo-XUMHUYECKHEe (MHCTPYMEHTAIBHBIC) METOIbI aHaIn3a: yueOHuK - M: TDOTAP -
Menua, 2014. - 656 c.

10. AnmuxomxkaeBa, b. b. Ananutudeckas xumus: ydebHoe mocobue / -Ammarter: DCIINU,
2023.-220c.

11.  bomkaeBa, A. K. CTpykTypHBIE HCCIEIOBAaHHUS JIEKAPCTBEHHBIX BEIIECTB METOJaMHU
(U3NKO-XMMHUYECKOTO aHajm3a: y4ed. mocooue/ - Anmarsl : New book, 2022. - 276 c.

12.  XammymmH, ®@. A. WH)pakpacHas CHEKTPOCKONHUS B (apMarieBTUIECKOM aHaJH3e:
yueOHoe mocobue / - M.: T'DOTAP - Menua, 2017. - 160 ¢

13. CeitremberoBa, A. XX. AHamuTuyeckas XuUMHs: ydeOHoe mocobue / - Anmatel : New
book, 2022. -124c.

14. TrokaBkunHa, H. A. brnoopranukanslk XxuMust: oKyJbIK / Ka3. TUliHEH ay/. jkayanTsl pel.

T. C. CeiitembeToB. - M. : I'D0TAP - Menua, 2014. - 400 6et. +31. ont. auck (CD-ROM)

15. TroxkaBkuHa, H. A. buooprannueckas xumusi: yueOnuk /- M.: TDOTAP -Menua, 2011. -
416c.

HA Ka3aXCKOM SI3bIKe

1. Jopic kemeni- dapManeBTUKAIBIK TaJAayAblH IICTepl MEH Kypaujgapbl MMoHI OOWBIHIIA :
JIopic KetreHi / (hapManeBTHKAJIBIK KOHE TOKCUKOJIOTHSUIBIK XUuMHusl Kadeapackol. - [IIpIMKeHT :
OKM®A, 2016. - 92 6er

2. Kazakcran PecnyOnukaceiablH MemitekeTTik ¢dapmakoreschl.-AnmaTel: <« KiOek Ko
6acna yii.-2008.-1 T.-592 6.

3. Kazakcran PecnybmukaceiHbiH MemtekeTTik (apMakomneschl.-AamaTel: «KiGek KOIbD»
6acma yiii.-2009.-2 T.-792 6.
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. Kazakcran PecnyOnukaceiuplH MemitekeTTik  (papmakomnesichl.-Anmatbl: «OKiGex  Koab»

Oacna yiii.-2014.-3 T.-864 6.

. Kazakcran PecnyOnukaceinbiH MemnekeTtik (apmakomnesicel. T. 1. — Anmater: «KiGek

XKOoJIbI» Oacrma yiti, 2015. — 720 6er.

AOIMOJTHUTECJ/IbHAA:

. Apzamacnes, A. Il. ®apmaneBTiueckas xumus: y4de0. mocobue/-3-e u3a., ucop. . - M. :

I'D0TAP - Menua, 2008. - 640 ¢

. Apzamacies, A. I1. PykoBoacTBO K 7a00paTOPHBIM 3aHATHAM 110 (apMaIleBTUYECKONH XHUMHUU:

ydyebHoe mocooue / M.: Menununa, 2004. - 384 c. - (Yuel. aut. aia cTya. GapM. By30B U

dax.).

. benmukog, B. I'. ®apmanieBTrueckast Xxumus : yueOHoe mmocobue/- 2-¢ u3a. - M. : Menmnpecc-

undopm, 2008. - 616 c.

. I[IpakTuKyM 10 (PU3MKO-XMMHYECKHM MeToaaM aHaimza, nox pea. O.M. Ilerpyxmna.-M.,

1987.-248 c.
3JIeKTPOHHBIE PeCYPCHI:

. XaputoHoB, 0. fl. Ananutnueckas xumusi. AHaauTuka - 2. KonnyecTBeHHbIN aHaN3.

DuU3NKO-XUMHUYECKHE (MHCTPYMEHTAIbHBIC) METO/IBI aHAIK3a [ DJIEKTPOHHBIN pecypc] :
y4eOHHUK. - DIEKTPOH. TeKCTOBbIe AaH. ( 43,1M0). - M. : IDOTAP - Menua, 2017

. XaputoHos, 0. SI. Ananutudeckas xumus. AHanuTuka - 1. O0mue TeopeTHIeCKue OCHOBBI.

KagectBeHHbIl aHamm3 [DIeKTPOHHBIN pecypc| : y4eOHHUK. - DJIEKTPOH. TEKCTOBBIC JaH. (
44,3M0). - M. : I'D0TAP - Menua, 2017

. Xapuronos, lO. S. Amnamutnueckas xuMmusa. KauecTBeHHBIM aHanmu3. Tutpumerpus

[DnexTpoHHEBIH pecypc] : yueOHUK. - DIeKTPOH. TeKcToBbIe AaH. ( 39,9M0). - M. : IDOTAP -
Menmna, 2017

. OpnabaeBa, C. K. IIpoMbilieHHbIE METOABI TOJYYEHHUS] JIEKAPCTBEHHBIX CPEICTB

[DnexTponHBIii pecypce] : mabopatopusrii mpaktukyM / C. K. Opnabaesa, A. J[. AcunsbekoBa.
[IemvkenT : [6. u.], 2016. - 200 6. 571. orr. auck (CD-ROM).

. @apmanusagarel  QU3MKAIBIK-XUMUSUTBIK — QMIiCTep. [DNEeKTpoHHBI pecypc] = OHU3UKO-

XUMYeCKHe MeTosl nccienaoBanus. = Physicaland chemical impharmacy, on the absorption
of electromagnetig Radiation :omictemenik ycoiabic / C. K. Opmabaesa [k. 0.] ; OKM®A,;
dapMaleBTUKAIBIK JKOHE TOKCUKOJIOTUSIIBIK XUMUS Kad. - DIEKTpOH. TeKCTOBbIe NaH. (8,72
MO). - [lIpiMkeHT : B. k., 2013. - 31. oNT. IUCK

. AHanmu3 nekapcTBeHHBIX BemecTB. U.1. OOmme peaknuu Ha MOIMHHOCTH: y4ued. 1mocol. /

B.A.  CwmupnHoB. - Camapa. Camap. roc. TexH. yH-T, 2008. - 55 ¢
https://aknurpress.kz/reader/weh/2637

. TrokaBkuHa, H. A. buoopranuueckas Xumusi [ DIEKTPOHHBIN pecypc] : ydeOHUK / - DIEKTPOH.

TekcToBbie AaH. (47,4 MB). - M. : Usnarensckas rpynma "I’ 20TAP- Memua", 2011. - 416 c.
1. onT. auck (CD-ROM). - (OnekTpoHHBIN Y4eOHUK).

6. KoHTpoJibHBIE BONPOCHI:

agrwdE

Kaxkoe siBieHue 1e:)xuT B OCHOBE (POTOKOJOPUMETPHUECKOTO aHaIn3a?

Kakwue BenmMuuHBI CBSA3BIBACT MEXKIy c000ii 3akoH byrepa-JlamGepTa-bepa?

Uto Takoe onTuyeckas MiaI0THOCTh?

[Tepeuncnure OCHOBHBIC Y3JIbl (DOTOIIEKTPOKOJIOPUMETPA M YKAKHUTE UX Ha3HAUCHHE.

st 9yero  UCmomnb3yroTcst  poToMeTpudeckue peareHThI? Kakum TpeOOBaHHSAM OHU JOJKHBI
OTBEYaThH?
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©ooN®

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.

30.

31.

32.

Uro takoe cBeTopunbTpri? KakoBo ux HazHaueHue?

B yewm 3akmtouaercs BoIOOp cBeTOdUIbTpa?

Kakumu TpeboBaHHSIMU PYKOBOJCTBYIOTCS NP BEIOOPE KIOBETHI JIsl aHAIN3a?

B kakux KoopJMHATax CTPOAT KaIMOpoBouHKIH rpaduk? KakoBo ero HazHaueHue?

.B dem 3akirodaercs MNPUHIMIHAIBLHOE OTIHYUE CHEKTPO(POTOMETPOB OT (POTOIIEKTPO-

KOJIOPUMETPOB?

YCTpoiicTBO CIEKTPO(GOTOMETPA U IPUHIIUII €r0 PabOTHI.

Kak mosry4arot B crieKTpo(hoTOMETPE MOHOXPOMATHICCKUN CBETOBOM MTOTOK?

Jyist 9eTro HyKHBI CBETOPUILTPHI?

Kax npaBuibHO BEIOpaTh pabounii cBeTOPIbTp?

M3 Kakoro marepuaja HCIOJb3YIOT KIOBETHl U padoTe B yAbTpadUOIETOBONW U BUAMMON 00-
nactsx cnekrpa? [louemy?

OcHOBHBIE TIpaBUIIa PAOOTHI C KIOBETAMHU.

Kakoe ycTpoiicTBO B crieKTpodOoTOMETPE MPEoOpakkaeT CBETOBYIO SHEPTHUIO B AIEKTPUUYECKYIO?
[TocnenoBaTenbHOCTh  ONEpanuil MpU U3MEPEHUM ONTHYECKON IJIOTHOCTH Ha CHEKTPO-
dboTromeTpe B BUIUMOM U YIbTpaHOIETOBOM 00JIaCTH CIEKTpA.

Kak ocymiectBnsieTcst BBIOOp pabouero cBeTOPMIbTpa U KIOBETHI?

Yem 00yciioBiaeHO n30upaTeIbHOe NOTJIOUIEHHE CBETa MOJIeKyIaMu?

Enununa uzmepenus nuuHsl BOJHEI B Y @- 1 UK-o0macTsx crekrpa.

Omnpenenenue ciaeayOUMX TEPMUHOB: MPOIMyCKaHue, KO3(PPUIMEHT MPOIyCKaHus, ONTUYECKast
IUIOTHOCTb, MOJISIPHBINA KO3()(DUIIMEHT CBETONOTIIOIIEHHS.

Jaiite dhopmynupoBKy 3akoHOB: 3akoH bepa, byrepa-JlamGepra u byrepa-JlambGepra-bepa.
Kaxoii 13 HUX JIEXKUT B OCHOBE (DOTOMETPUUECKUX METOJIOB aHaIn3a?

Uemy paBHa oONTHYECKas IUIOTHOCTh pacTBopa IMpH COOJTIOJEHHH OCHOBHOTO 3aKOHa
CBETOIOIJIOIEHUS ?

Yto Takoe CHeKTp MOTJIONIeHus BeulecTBa?

Onpenenenue  CIENyOIIMX  MOHATUH:  XpoMogop, OaTOXpPOMHBIM,  T'MIICOXPOMHBIH,
TUIEPXPOMHBINA, TUITOXPOMHBIN 3P PEKTHI.

Ha yem ocHOBaHO omnpejeneHHe KOHIEHTPAIMKM PACTBOPOB C TOMOIIBIO (HOTOMETPHUECKUX
METOJIOB aHanu3a?

OcHoOBHBIE ATamnbl ONpeAEIeHUs] KOHIIEHTPAIMN HCCIEAYEMOr0 pacTBOpa ¢ MOMOUIbIO METOJa
rpagyupoBaHHOIO rpaduka.

[MpeumymiectBa  MeToma  TpaayupoBOYHOro Tpaduka B CpaBHEHHH C  JAPYTUMU
boToMeTpUYECKUMHU METOJaMH aHajIu3a’?

Ha yem ocHOBaHO ompeneneHue KOHLEHTPAalUUU C MOMOUIbI0 METOJA CPAaBHEHMS ONTHYECKHX
IJIOTHOCTEN CTaHAAPTHOTO M HccieayeMoro pactBopoB? IIpeumyniectBa W HEIOCTATKU 3TOTO
METO/a.

Kak HanGosee O6bI1CcTpo mog00paTh CBETOGMIBTP B POTOKOIOPUMETPHUH JIIsl OKPAIIEHHBIX
KUJKOCTEN?

MOo>KHO 1T UCTIONB30BaTh KENTHIN CBETOQUILTP B (HOTOMETPHUUECKOM OIIpEAETIEHIUN
pubodraBuHa MO €CTECTBEHHON OKpacke?
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Jlexnusa Ne 4
1. Tema: Metoas! criektpockonuu B ananuze JIC ( UK-, Macc-, SIMP)
2. Heab: GopMmupoBaHue y oOywaromuxcs 3HaHUH o crnekrpockonuu B MK-o6mactu, Macc-,
SAMP BO3MOXHOCTSIX NPHUMEHEHHUs €€ ISl PEelIeHHs] MPAKTUYECKUX 3a]ay, CBA3AHHBIX C
AQHAJIN30M JIEKapCTBEHHBIX IIPENapaToOB.
3. Te3ucol Jekuun
Ilnan:
1. UK-, Macc-, SAMP cnekrpockonusi. OCOOCHHOCTH MeETOAa. YCJIOBHS IPOBEICHHS
aHanu3a K-criekTpoB opraHM4ecKkux BEUIECTB.
2. BosmoxxHoctu u orpanuwdeHuss npumeHenuss MK-, Macc-, SIMP cnekrpockornuu B
dbapmanmu.

UK — cnekmpockonusa cBsizaHa ¢ KoJjeOaTelbHbIMU W BpallaTeIbHBIMU JIBUKECHUSIMU
MOJICKYJl W aTOMOB. OHEpPIrus KBAaHTOB, BBI3BIBAIONIAs HM3MEHEHUE KOJIEOATENbHBIX U
BpalllaTeIbHBIX SHEPreTUUYECKUX YpPOBHEH MOJEKYJ, MEHbIE, YeM JHEepPrusi 3JIEKTPOHHBIX
NepeXo/I0B, CIEI0BATEIbHO WH(PAKPACHBIN HAana3oH COOTBETCTBYET OoJiee IMHHOBOJIHOBOU
00JacTH CIeKTpa, HeXEJU yIbTPapHOICTOBBIN U BUIUMBII.

Konebanus aToMOB B MOJIEKYJ€ MOJPA3ICIAIOTCS HAa BAJICHTHBIE (IPOUCXOSAIINE BIOJIb
OCH XMMMYECKOH CBA3M U COMPOBOXKIAIOIIUECS W3MEHEHHEM €€ JJIMHBI) U HEe BaJICHTHBIC WU
nedhopMaIMoHHbIE, 00YCIOBICHHBIC U3MEHEHUEM YIJIOB MEXK]TY CBSI3SIMHU.

[Ipn 3anmucu UK - ciekTpoB TpaAWLMOHHO MPHUHSITO KCIOJIB30BATh HE JJIMHBI BOJH, a
YacTOTHl D3JEKTPOMArHUTHOTO W3Iy4YeHHsT (BOJHOBBIE WYHCIA), H3MEpsieMble B OOpaTHBIX
canTUMeTpax (cM!) M COOTBETCTBYIONIME KONMYECTBY JUIMH BOJH, IpUXOAsmieMycs Ha 1 cM.
Yacrora xonebanuii (v) 1 AuHA BOJIHBI (A) CBSI3aHBI COOTHOIICHUEM:

v=_—
A

O6mactp wactot, ucnoigb3dyembix B UK - cekTpockornmm, nexxutr B mpenenax 700-
3700 cmt. YcraHoBNEHO, UTO NI ONpENEeHMs TPYNN aTOMOB B MONEKYJaX XapaKTEpHHI
oTipefieNieHHbIe TOJIOCH (YacTOThI) TOIJIOMICHHS, Ha3bIBa€Mble XapaKTEPUCTUYECKUMHU (CM.
tabnuiy 1).

Tabmauma 1
XapakTepucTH4YecKHe I'PYNMNOBbIe YACTOTHI OPraHHYeCKHUX
coelMHeHUii HHpPaKpacHOi 00JacTH
Ne Coennnenue Tun xosedanust JAunana3zon HNuTencu
n/n 4acToT, M BHOCTh
1 2 3 4 5
1 | Ankansl, Banenturie C—H
IUKJI0AJIKAHBI ACUMMETPUICCKUE 2962 - 2926 C-cp
CUMMETPUYECKNE 2872 - 2853 C-cp
nedhopmarmonnsie C—H
aCUMMETPUYECKUE 1485 - 1430 cp
CUMMETPHYECCKUE 1380 -1340 c
2 | AJKeHsI Banentasie C=C 1680 - 1600 ITep
Banentnsie =C—H 3100 - 3000 cp
Hedopmarmonnsie=C—H 1000 -800 C
L-munactepeomepnl | Jledopmanmonnsie=C—H 730 - 650
L-nuactpeomepbl Hedopmarmonnsie =C—H 980 - 900
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ANKUHBI Banentasie C=C 2300 - 2100 nep
Banentusie =C-H 3333 - 3267 C
Jedopmarmonsie =C—H 700 - 610 C
ApeHbl Banentnbie Cap = Cap ~1600,~1580 cp, nep
~1500,~1450
Banentnsie Cap—H 3100 - 3000 nep
Hedopmarmonnsie Cap—H 900 - 675 ¢, mep
-MoHO3aMmeleHHbie | Jledopmannonnsie Cap—H 710 - 690 ¢, rep
770 -730 c, Tep
o—nu3ameniennbie | Jlebopmannonusie Cap—H 770 -735 c, ep
m—mu3amernennsie | Jdedopmarmonnsie Cap —H 710 - 690 c, mep
810 -750 c, rep
I—3aMEIICHHBIC Hedopmarnmonnsie Cap —H 840 - 810 c, mep
O6epToHbI
nedopMaIMOHHBIX
kose0anuit Cap —H 2000 - 1600 (S
Crouptsl CBoOoaHbBIC BaJICHTHBIE
O-H 3650 - 3580 nep
CBsi3aHHBIC BaJICHTHBIE
O-H 3550 - 3200 nep
-TIePBUYHBIC Banentasie C-O ~1050 c
Hedopmarnmonnsie O—H 1350 - 1260 C
-BTOPUYHEIC Banentasie C-O ~1100 C
Hedopmarnmonnsie O-H 1350 - 1260 v
-TPETHUYHBIC Banentasre C—O ~1150
Hedopmarnmonnsie O-H 1410 - 1310 C
Denoasr CB00OOIHBIE BaIEHTHEIE
O-H 3650 - 3580 nep
CBs3aHHbBIEC BAJICHTHBIE
O-H 3550 - 3200 nep
Banentasre C-O 1200 C
Hedopmanmonnsie O-H 1410 - 1310 C
[TpocTeie adupsI Banentueie C-O-C
- anmnarugeckue aCMMETpPUYHbIE 1150 - 1085 C
- aJIKWJTAPUIIOBBIC ACUMMETPUYHBIC 1275 - 1200 c
CUMMETPUYHBIE 1075 - 1200 C
BUHHJIOBBIE ACUMMETPUYHBIC 1225 - 1200 v
CHMMETPHUYHBIE 1075 - 1020 C
Tuousl, Banentnsie S—H 2600 - 2550 cp
THO(EHOIIBI Banentnsie S=0 1070 - 1030 c
Cynbhokcu sl Banentusie SO2
CynbhoHbI aCMMETPUYHBIC 1350 - 1300 C
CUMMETPUYHbBIE 1160 - 1140 C
BanenTasie SO2
CynbhoHOBBIE aCUMMETpPUYHbIE 1260 - 1150
KHCJIOTHI CUMMETPHUYHBIC 1080 - 1010
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9. | Amunbl
- ICPBUYHBIE ACUMMETPUYHBIC ~3500 cp
CUMMETPUYHBIE ~3400 cp
- BTOpUYHBIC CBoOOHBIC BaJICHTHBIC 3450 - 3300 cp
N-H
Hedbopmarmonnsie N—H 1650 - 1550 c, cp
- anuarugeckue Banentusie C—N 1220 - 1020 cI
- ApOMATHYECKHE Banentasie CN 1360 - 1280 c
10. | AzocoenuHeHHsI Banentasie N=N 1630 - 1575 nep
+
11. | JImazocoenunenus | BamenTasie —N=N 2300 - 2000 ITep
12. | Hutpocoeaunenust | Banentusie NO2
- apOMaTHYEeCKHE aCHMMETPUYHBIC 1570 - 1500 c
CUMMETPUYHbIE 1370 - 1300 C
-amudaTnyeckue aACHMMETPUYHEIC 1570 - 1550 C
CUMMETPUYHbIE 1380 - 1370 C
C- Banentasre NO 1600 - 1500 c
HUTPO30COEINHE- Banenrnsie NO 1500 - 1430 c
HUS
N-— Banentasie NO 1680 - 1650 c
HUTpo3ocoenuae- | Bamentasie NO 1625 - 1610 c
HUS
O—
HUTPO30COETHE-
HUS
TpaHc-popma
nuc-hopma
13. | Hutpuisl Banentnsie C=N 2260- 2220 cp
14. | UMuHBI, OKCUMBI Banentasie C=N 1690 - 1630 nep
15. | Anpaeruanl Banentnsie C=0
- anmudarugeckue 1740 - 1720 v
a, - 1705 - 1680 C
HEHACBIIIEHHbIE 1715 - 1695 c
—apoOMaTHIECKHE Banentasie C—H 2900 - 2820 CcI
2775 - 2700 cI
16. | Ketonsl Banentnsie C=0
- anmuarugeckue 1725 - 1705 c
- QIKUJIAPUIIOBBIE 1700 - 1680 C
- INapUIIOBbBIC 1670 - 1660 c
1,4-XUHOHEI 1690 - 1660 c
17. | KapGoHoBbie Banentnsie C=0
KHCJIOTBI 1725 - 1700 c
- amudaTHIecKue 1715 - 1690 C
a, B - 1700 - 1680 C
HCHACHIIICHHBIC BaseHnrtHbie
- apOMaTHYICCKUE ces3arabie OH 2700 - 2500 cI
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18. | Cnoxwuble 3¢hupb Banentnsie C=0

- anudarugeckue 1750 - 1735
a, P - 1730 - 1717
HEHACBHIIICHHBIC
U apOMaTHYECKUE
19. | AMunsl Banentarsie C=0 1700 - 1630 C
(I amuHas mosoca)
CB00OO/IHBIE BAaJIEHTHBIE 3500 - 3400 cp
N-H
CBsi3aHHBIC BaJICHTHbIE 3350 - 3140 cp
N-H
Hedopmarmonnsie N-H 1620 - 1590 C
( I amuHas momoca)
20. | AHTHIPUIBT Banentnsie C=0
aCUMMETpPUYHbIE 1870 - 1800 C
CUMMETPUYHbIE 1790 - 1740
BaneHTHble C-O 11390 - 900
21. | l'amorenanrunpu- | Banentnsie C=0 1810 - 1750 C
JTbI

UK - criekTps! 17151 HEKOTOPBIX BEIECTB MpeICTaBIeHbI Ha pHc. 1

30



ONTUSTIK QAZAQSTAN

SOUTH KAZAKHSTAN
MEDISINA
AKADEMIASY

SKMA|  MEDICAL
ali, | ACADEMY
«OHTycTik KasakcTaH MeamuuHa akagemusicel» AKX/ AO «lOxHo-KazaxcTaHckas MEOUUWHCKAS aKaneMus

Kadenpa papmarieBTH4eCKON M TOKCHKOJIOTHYECKON XUMUH 044 -55/15-( )

JIeKIIMOHHBIN KOMIUIEKC 110 JUCLUTIIMHE crp.31 u3 24
«Mertobl 1 000pyioBaHUE (hapMaleBTHIECKOTO aHaIN3a»

Kaxioe BemiecTBo MMeeT XapakTepHbIN TOJIBKO AJisi Hero Habop nojoc noriomenus. MK —
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CIEKTpHI OoJiee crienupUUHbL, YeM CIIeKTpbl B YD — 001acTH U MOTYT OBITh MCIIOJIb30BaHbI ISt
TOYHOW WIECHTH(HUKANU BEIIECTB, a TaKXKe I OMpPEIeNICHUs] CTPYKTYpPhl HEHU3BECTHOTO
coeZIMHEeHus (0ObIYHO B COYETAHUU C APYTUMH METOJIAMH).

UK — ciekTpocKkonuyeckoe omnpeaejieHne BelleCTB BBIMOJIHAKT TaK: BEIIECTBO
BBICYIIMBAIOT, T.K. BoJa Takxke jgaeT chnekTtp. Jamee BemectBo cmemmBaior ¢ KBr u
TaOJIETHPYIOT, 3aT€M BCTABISIOT B NMPHOOp W CHUMAIOT CIEKTP TOTJOHICHHsA. B Hacrosiiee
Bpems BMecTo KBr ucnonesyercs quxmnoparan, CCla, CS2 nnorna xmopodopm.

Puc. 1. VK - ciektpsl: a) arietodeHoHa; 0) 0 — KCHIT0J1a; B) M-KCHIIONA,;
r) N — Kcuiona
HNiutrocTpaTuBHBIN MaTepHaJL:
- TaOJINIIBL,
- mpe3enTarust Microsoft Power Point.

5. JInteparypa:
OCHOBHASI:
HA PYCCKOM SI3bIKE
1. Anann3 nekapCTBEHHBIX NIPENAPATOB, IPOU3BOIHBIX aPOMAaTUUYECKUX COCIUMHEHUI:

Opnabaepa C.K.-llIpiMkenT: Tunorpadus «9aem».- 2012.-270 c.
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2. AcwunbbekoBa, A. J1. [IpoMBITIIIEHHBIE METO/IBI MTOTYYCHHS ICKAPCTBEHHBIX CPEIICTB:
nabopartopubiii mpakTukyMm / A. 1. AcuibbekoBa, C. K. OpnabaeBa. - Anmatsl : New book,
2022.-212 c.

3. TocynapctBennas dapmakomnes: PecnyOnukm Kazaxcran.-Anmartel: W3marenbckuit  1oMm
«Kubex xombr».-2008.-Tom 1.-592 c.

4. TocynapctBeHHas ¢apmakoness PecmyOnuku Kazaxcran.- Anmatel: M3natenbckuit oM
«Kubex xombr».-2009.-Tom 2.-804 c.

5. TocynmapctBennas (dapmakomnes: PecnyOnukm Kazaxcran.-Anmarel: W3marenbckuii  nom
«Kubex xombi».-2014.-Tom 3.-864 c.

6. l'ocynapctBennas ®apmaxomnes Pecnyonuku Kazaxcran. T.1. — Anmater: M3gaTenbckuii 1oM
«XKubexk xomb», 2015. — 720 c.

7. PyKOBOJICTBO 10 MHCTPYMEHTAJIbHBIM METOJIaM MCCIIEIOBAHUI ITPpU pa3paboTKe U dKCIEepTU3e
KayecTBa JICKAPCTBEHHBIX npenapatoB./— M. Uzn-so Ilepo, 2014. — 656¢.

8. Xaputonos, 0. f. Ananutndeckas xumus. KoauuecTBeHHBIN aHAIN3, PU3UKO-XUMUYECKHEC
METOBI aHAIM3a: MPaKTUKyM: yueO. mocodue -M.:.I'DOTAP - Menua, 2012. -368c.

9. Xaputonos, lO. fI. Ananutndeckas xumus. AHanutuka 2. KonmuecTBeHHBIN aHATU3.
@u3NKO-XUMHUYECKHE (MHCTPYMEHTAIbHBIE) METO/IbI aHaNn3a: yueOHuk - M: I'DOTAP -
Menmna, 2014. - 656 c.

10.  AnmumxomxkaeBa, b. b. Ananutunueckas xumus: ydeOHoe mocobue / -Anmatsi: DCIIU,
2023.-220c.

11.  bomxkaeBa, A. K. CrpykTypHble HCCIIEJOBaHMs JIEKAPCTBEHHBIX BELIECTB METOAAMM
(hM3UKO-XUMHYECKOT0 aHamm3a: yuel. mocobue/ - Anmatsl : New book, 2022. - 276 c.

12. XamumymmuH, ®@. A. HNHdpakpacHas CHEKTPOCKONHUS B (apMalleBTUYECKOM aHAaJH3e:
yueoHoe mocodue / - M.: TDOTAP - Menua, 2017. - 160 ¢

13. CetitemOeToBa, A. XK. AHanutuueckas XuMmus: ydeOHoe mocobue / - Anmatbl : New
book, 2022. -124c.

14. TroxaBkuHa, H. A. Buoopranukanslk Xumus: oKyiIblK / Ka3. TimiHeH aya. xayamnTsl pel.

T. C. CeiitembeT0B. - M. : I'DOTAP - Menua, 2014. - 400 6ert. +21. ont. auck (CD-ROM)

15.  TrokaBkuHa, H. A. buooprannyeckas xumusi: yueOHuK /- M.: TDOTAP -Meaua, 2011. -
416c.

HA Ka3aXCKOM SI3bIKe

1. lopic kemeHi- dapManeBTUKAIBIK TaNAayIbIH SICTEPl MEH Kypayapbl MoHI OOWBIHINIA :
JIopic KelleHi / papMalleBTUKAIBIK XKoHE TOKCUKOJIOTHSIIBIK XUMUs Kadeapacsl. - [LIbIMKeHT :
OKM®A, 2016. - 92 6er

2. Kazakcran PecnyOnukacsiablH MemiekeTTik (apMakonescbl.-AnMarel:  «Kibek KoybDy
Oacra yiii.-2008.-1 T.-592 6.

3. Kazakcran PecnybOnukacsinbplH MemiekeTTik (apmaxonesicel.-Anmarbl:  «KiGex  Koiabh»
Oacra yiti.-2009.-2 T.-792 6.

4. Kazakcran PecnyOnukaceliblH MemiekeTTik (apmaxonesicel.-Anmarbl: <« OKiGex  kKomb»
Oacrma yiii.-2014.-3 T.-864 6.

5. Kazakcran PecnyOnukaceinplH MemiekeTTik (apmakonesicel. T. 1. — Anmatel: «KibGek
oIkl Oacrma yiti, 2015. — 720 Ger.

JIONOJTHUTEIbHAS:
1. Apzamacues, A. II. ®@apmaneBTuyeckass XxuMus: yded. mocobue/-3-¢ u3n., ucmop. . - M. :
I'D0TAP - Menaua, 2008. - 640 ¢
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. Apzamacres, A. I1. PykoBoacTBO K 7a00paTOPHBIM 3aHATHAM IO (hapMaIieBTUYECKONH XHUMHUU:

yuebHoe mocooue / M.: Memaunmna, 2004. - 384 c. - (Yuel. qut. aysa cTya. (apM. By30B U
dax.).
bemukos, B. I'. ®apmanieBrrueckas Xumus : yuebHoe mocobue/- 2-¢ u3a. - M. : Menmnpecc-
undopm, 2008. - 616 c.
[IpakTukymM 1O (PU3MKO-XMMHUYECKMM MeEToJiaM aHanu3a, moj pea. O.M. Ilerpyxuna.-M.,
1987.-248 c.

3JIeKTPOHHBbIE PecypChl:

. XaputoHoB, 0. fl. Ananutuueckas xumusi. AnaiauTuka - 2. KonnuecTBeHHbIN aHaIN3.

Pu3NKO-XUMHUYECKHE (MHCTPYMEHTAIbHBIC) METO/IbI aHAMK3a [ DJIEKTPOHHBIN pecypc] :
Y4eOHHUK. - DIEKTPOH. TeKCTOBbIe AaH. ( 43,1M0). - M. : IDOTAP - Menua, 2017

. XaputoHos, 0. 5. Ananutndeckas xumus. AHanuTuka - 1. O61mue TeopeTHIecKue OCHOBBHI.

KavectBennblii aHanu3 [DIeKTpOHHBIN pecype| : y4eOHHUK. - DJICKTPOH. TEKCTOBBIE AaH. (
44 3M0). - M. : IDOTAP - Meaua, 2017

XaputonoB, lO. . Amnamutnueckas xumus. KauectBeHHbll ananus. Turpumerpus
[DnekTpoHHBIH pecypc] : yueOHUK. - DIIeKTPOH. TeKcToBbIe AaH. ( 39,9M0). - M. : TDOTAP -
Menana, 2017

OpnabaeBa, C. K. IIpombllieHHBIE METOAbl MOJYYEHHUS JIEKAPCTBEHHBIX CPEICTB
[DnexTponnslii pecypce] : maboparopusiii npaktukyM / C. K. Opnabaesa, A. J[. AcunsbekoBa.
IevkenT : [6. u.], 2016. - 200 6. 571. orrr. auck (CD-ROM).

@apmanusgarel  QU3MKAIBIK-XUMUSUTBIK  QMIICTep. [DJEKTPOHHBIM pecypc] = @DHU3UKO-
XUMYeCcKre MeTosl uccienaoBanus. = Physicaland chemical impharmacy, on the absorption
of electromagnetig Radiation :omictemenik ycoiabic / C. K. OpmabaeBa [k. 0.] ; OKM®A,;
dapmareBTUKAIBIK KOHE TOKCHKOJIOTHSUIBIK XUMHSI Kad. - DIEKTPOH. TEKCTOBbIE aaH. (8,72
MO). - llIsivmkeHT : b. k., 2013. - 31. onT. 1UCK

AHanu3 nexkapcTBeHHbIX BemiecTB. Y.1. Obmue peakiuu Ha MOAJMHHOCTB: yuel. mocod. /
B.A.  CwmupnoB. - Camapa. Camap. roc. TexH. yH-T, 2008. - 55 ¢
https://aknurpress.kz/reader/web/2637

. TrokaBkuHa, H. A. buooprannyeckas Xumusi [ DJIEKTPOHHBIN pecypc] : y4eOHHK / - DIEKTPOH.

TekcToBble AaH. (47,4 MB). - M. : U3narensckas rpynmna "I'S0OTAP- Memua", 2011. - 416 c.
1. onT. auck (CD-ROM). - (OnekTpoHHBIN YIEOHUK).

6.KoHTpoJIbHbIE BONPOCHI:

NGk wNE

Kaxkoe siBeHue exutT B OCHOBE (POTOKOJIOPHUMETPHUECKOTO aHAIU3a?
Kakune BemnuuHbI CBA3BIBACT MEXIYy c000ii 3akoH byrepa-JlamGepra-bepa?
Uto Takoe onThdecKas MIOTHOCTh?

VYerpoiictBo MK-cniekrpodoToMeTpa U IPUHITUI €10 PabOTHI.

OcHoBHble npaBuiia pabotsl npu MK-cniekTpockonmueckoM aHaln3e.

Yewm 00yClIoBIEHO U30MPaTEIIbHOE TTOTJIONICHHE CBETa MOJISKYIaMu?
Enununa namepenust niauasl BoaHbl B IK-00/mactu criekTpa.

Yto Takoe CreKTp MOIJIOIEHHs BellecTBa?
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Jlexkuus Ne 5
1. Tema: Xpomartorpaduueckue metosl ananmza JIC. Knaccudukarmusi.
2.leab: dopmupoBanue y oOyyarommxcs 3HAHUKW O XpomaTorpauueckux MeToHAax,
BO3MO)KHOCTSIX NPUMEHEHUs ee I PeLICHHs MPaKTUYeCKUX 3ajay, CBSI3aHHBIX C aHAIU30M
JIEKApCTBEHHBIX MPETapaToB.
3. Te3ucol Jekuun
Ilnan:
1. Xpomarorpaduueckue metonabl. Knaccudukarmusi.
2. Cymaocts Metona TCX. OcnoBHoe obopynoBanue. Oomuii npuamun TCX.
3. Texnwuka sxkcriepumenta B TCX:
®  aKTHUBAIMS IJIACTUH
® T[PUTOTOBJICHHE MOABMKHOU (ha3bl
HACBIIIEHHE XpoMaTorpaduueckoi KaMephbl
HaHeceHHUe Tpod
pa3BUTHE XPOMATOTPAMMBI
MPOSIBIICHUE XPOMATOTPaAMMBI

TCX — Bua xpomarorpaduu, B KOTOPOH pa3zeficHHE BEIIECTB 00ECIeunBaeTCs
JIBH>KCHUEM MOJABHXKHOM (a3bl (pacTBopuTelsl) Yepe3 HAHECCHHBIM Ha MOMJIOXKKY TOHKHI
cioi copOeHTa. T0 0AMH U3 Hanboyee TOCTYNHBIX U JIEHIEBBIX METOJA0B Ka4YeCTBEHHOTO,
KOJIMYECTBEHHOTO U TMOJYKOJIUYECTBEHHOTO aHalM3a TMPaKTHYECKH BCEX KIACCOB
HU3KOMOJIEKYJISIDHBIX ~ OpPTaHUYECKHUX COEJMHEHHUH, HEOpPraHWYEeCKMX BEIIECTB U
MOJIMMEPOB, BBITIOJHIEMBII C MOMOIIBIO CHENHATBLHOTO O000pyAOBaHUS Ha ILIACTHHAX,
HOKPBITEIX cioeM copOeHTa. I[lponBueHue 5yr0€HTa MO IJIacTHHE OO0ecreYnBaeTcs
KaNUJUISPHBIMUA CUJIAMU.

CymectByeT Heckoibko BapuaHToB TCX, pasnuuammuxcs crnocodoM Moaadu
pactBopuTens. Haubonee pacnpocTpaHEHHBIM SBISETCS BOCXOJAIIEE SIIOHPOBAHUE
(xpomartorpadupoBanue). Jns ocymecTBieHus 3Toro Buna TCX 37MI0€HT HANIUBAIOT Ha JHO
XpoMmaTorpauyeckoil Kamephl, a HWKHHUM Kpail IUIACTUHBI MOMEINIAIOT B PACTBOPHUTENb.
@pPOHT 3JII0EHTa NPU 3TOM [IEpEMEIIAETCS] CHU3Y BBEPX.

OcnoBHoe o0opynoBanue s TCX

Jlnsi mpoBeneHUS aHajdu3a MNPUMEHSIOT IacTUHbI Mapku «CopOdwum»y wumu
«Cunydpom» ¢ YD-ungukatopom: I[ITCX-AD-B-YD (¢ moamoxkor u3 aIOMHHUEBOMN
¢onbru) uinu ITCX-11-B-Y® (c nonumepHoii noanoxkoi) pazmepom 10x10 cm umm 10x15 cm.

Xpomatorpadpuueckas kamepa 150x120%x80 mm mcnonszyercs s maactud 10x10 cm,
kamepa 190x195%65 MM MOXeT UCTONIb30BaThes Kak At miactuH 10%10 cm, Tak u 10x15 cwm.

MuKkpommpuil IpUMeHseTCs U1l HAHECEHUS aHATM3UPYEMBIX PACTBOPOB Ha TUIACTHHY.

Jlnist yCKOpEHHOM CYIIKH IUIACTHUH (Kak MOCje€ HAHECEHUS aHATIM3UPYEMbIX PAaCTBOPOB, TaK U
rocie XxpomarorpadupoBaHus) MOXKHO MMPUMEHSTh HarpeBarenbHoe ycrpoictBo Y CII-1.

Jlnst onpezeneHys MOJIOKEHUs MATEH aHaJIM3MPYEMBIX BEIECTB (JETEKTUPOBAHHUE) TOCie
xpomarorpadupoBanus npuMensieTcs: Y @-obmyuarens YDC-254/365 (TY 42154-004-16943778-
99).

O6mmii npuauun TCX

Ha moBepXHOCTH MJIACTHUHBI OCTOPOXKHO, UYTOOBI HE MOBPEIUTH CIIOW COpOEHTa,
HameuaroT (Hampumep, KapaHAalloM) JuHuio cmapma WM Jaunuio @uuuwa. Ha nuHuio crapra
HAHOCAT (MUKpOIINpPULIEM) MPo0y pacTBOpa HCIBITYEMOIo Mpernapara W psiioM Mpody pacTBOpa
cpaBHEHHUs. PacTBOp CpaBHEHMsI CONEPXKUT 0Opasel] HCKOMOTro JeHCTBYIOIIero BemiectBa. [locie
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HaHECeHUs1 Npo0 Jal0T BO3MOXKHOCTh HCIAPUTHCS PACTBOPHUTENIO C IMOBEPXHOCTH IUIACTHHBI,
II0CJIE Y€ro HIKHUHA Kpail MiacTUHBI (TO €CThb CO CTOPOHBI JIMHUU cTapra) nomemaror B [1D,
3aMONTHSAIONIYI0 JTHO Xpomatorpaduueckoid kamepbl. [ID mpencrapnser coboil  crenuaibHO
NOA0OpaHHbIM Ul KOHKPETHOIO Cllydas pacTBOPUTENb MM cMech pactBopureneil. Ilox
JEUCTBUEM KanwuLIpHbBIX cuil 11D camonpou3BOIBHO INEpPEMEINAETCsl BIOJIb IUIACTHHBI OT
CTapTOBOM JIMHUM 10 JIMHUM (PUHUILIA, YBJIEKas 32 COOOM JIeKapCTBEHHBIE BEIIECTBA, COAEPIKAIIUECS
B nipobax. ITocne moctmxkenus 11® nmuanm puHUIa XpomatorpadupoBaHue MpephIBalOT, H3BICKAs
IUIACTUHY M3 Xpomarorpapuueckoil kamepsl. [InacTiHy BBICYIIMBAIOT U ONPEAEISIOT TOJIOKEHUE
ISITEH BEILECTB Ha €€ TMOBEPXHOCTU IMyTeM oO0aydeHus miacTuHsl B Y®-kamepe. Ecim msrHo,
IIOJy4E€HHOE OT MCIBITYEMOrO pacTBOpa, HAXOAWTCS Ha OJHOM YpPOBHE C IIATHOM OT PacTBOpa
CPaBHEHUS, 3TO C OOJIBIION BEPOATHOCTHIO O3HAYAET, YTO JAHHBIE PACTBOPBI COJAEPKAT OJHO U TO
e JEHCTBYIOIIEEe BEIIECTBO M 3TO CBUAETENLCTBYET 00 OOHApy>KEHHM HCIIBITYEMOrO BEIECTBA
(puc. 1). Ecau ke nSTHO OT UCIBITYEMOI'O PacTBOPA 3HAYUTEIBHO OTIMYAETCS HO MOJIOKEHHUIO OT
ISITHA PacTBOpa CPaBHEHMS MJIM BOOOILE OTCYTCTBYET, TO 3TO TOBOPUT

00 OTCYTCTBHM HCTIBITYEMOTO BeIecTBa (puc. 2).

| AANMES Oul e\ 4 * , AV Ll OV

Puc. 1. Puc. 2.
1- npo6a pacTBOpa cpaBHEHUS;
2- ipo0a UCIILITYEMOTO pacTBOpa

Texnuka sxcnepumenta B TCX

AKTHBAIMA MJIACTHH. /{1 MOBBIIEHUST TOYHOCTH aHAJIM30B PEKOMEH/YETCSl TIPOBOIUTH
aKTHBAIMIO TUIACTHH. JIns 3TOoro B Xpomartorpaduyeckyro kamepy HanuBaroT anetoH wim 10%
pactBop ammuaka (30 mu st kamepsl 150x120x80 mm mm 50 mur ans kamepbl 190%195x65
MM). [lnacTuHy momeniaroT B KaMepy M HAKpBIBAIOT KpbIKoi. DpOHT pacTBOpUTENs AOIKEH
JIOCTHYB ee BepxHero kpas. [locie 3Toro miactTuHy ¢ mOMOIIBIO MUHIETa (HE0OX0IUMO H30eraTh
MPUKOCHOBEHUSI PYKaMH K CIIOI0 COpOEHTA) M3BJICKAIOT U3 XpOMaTorpaduyeckor Kamepbl U
BBICYIIMBAIOT ¢ momoInbio ycTpoicta YCII-1 mpu Temneparype 100°C B Teuenue 60 MuH (Wiu

BBIJICPXKUBAIOT B CYIIMIIbHOM HiKady npu temmeparype 100°C B Teuenue 60 MuH).
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B ToMm cnydae, eciu miacTUHBI HE UCTIONB3YIOT HEMEIJICHHO TOCTIe aKTUBALIMK, X XPaHST B
OKCHKATOpE HaJ CJIOEM OCYHIHTENs (HalmpuMmep, MpPOKAJICHHOTO Kbl XJIOpUAa  HIIH
BBICYILICHHOI'O CHUJIMKAr eJISI) HJIK B IJIOTHO 3aKPBITOM ITOJIUSTUIICHOBOM ITAKCTC.

Ipumeuanue. Tlepen axTuBammed B JICBOM BEPXHEM YINIy IUIACTHHBI KapaHAAIIOM PHCYIOT
cTpenky (puc. 3), TOKa3bIBAIONIYIO HANpPAaBICHUE [BIDKCHUS PACTBOPUTENS, YTOOBI MpU
XpomartorpadupoBaHUK OHO OBLTO TAKWM K€, KaK U IPH aKTUBAIUH IUIaCTHH.

Y . 7 \& a7 VN

] T

‘ ‘ ‘ Puc. 3. Pa3ameTKka I1acTUHEL;
| 1 — mpo6a pacTBOpa CpaBHEHUS:
' 2 — mpoba UCTIBITYEMOTO PacTBOPA;
‘ 3 — IMHUSA CTapTa;
l‘ ‘ 4 — nuHus PUHUILA.
|
:

~N
o
B
.
a |
k4
)
~N
)
e
w

JIis yCKOpeHHsI aHallu3a MOKHO HCIOJb30BaTh JBE KaMepbl: OJHY MJIS aKTUBAIUU
IUTACTHH, IPYTYIO — ISl TIOCJIEIYIOIET0 XpoMaTorpadupoBaHusl.

IIpuroroBiienne nmoaBM:kHOU (a3bl. B KoHmueckyro Koily J00aBISIIOT yKa3aHHBIE B
K2)KJOM KOHKPETHOM Cllyyae pacTBopuTend. WX noGaBieHHe OCYIIECTBISIOT MpPU IMOCTOSHHOM
NepeMENIMBaHUU TSl TIOJTYYEHHUST OJJHOPOIHOTO MTPO3PAYHOro pacTBopa. Jlo3upoBaHre KOMIIOHEHTOB
[1d cnemyer mMpoOBOAUTH C MTOMOIIBIO MepHOTO HuUauHApa. O6mmuit 06sem 1D cocraBiseTr okomo
30 M s xpomatorpadudeckoit kamepsl 150x120x80 mm u okosno 50 mir m1st Xpomarorpa-
duueckoit kamepbl 190x195%65 mm.

lotoButs II®  HEOOXOAUMO  HEMOCPEICTBEHHO  IEpe]l  MPOBEIACHHWEM  aHaJM3a.
3abnaroBpemenHoe npurotosieHue 1O (3a neHp, 3a HOUb) HE JIOMYCKAeTCs.

Hcnons3oBate oxHy mopuuio 11D s mocienoBaTenbHOTO TPOBENEHUS JBYX M Oolee
aQHATM30B HENMB3s. B 3TOM cilydae MOXKHO TPUTOTOBHTH PACCUMTAHHBIA Ooybivii o0beM [1D (c
HEOOJIBIIINM 3aI1acoM) | TSt KaKJIOTO aHalu3a 0TOuparthk ot Hero nopiuio 30 wim 50 mot.

Hacwimenue xpomatorpaguyeckoii kamepsl. [lepen xpomaTorpadupoBaHreM HE0OXOIUMO
NPOBOJIMTH HACKIIIEHUE XpoMmarorpadudeckor kamepsl mapamu [1®D. [l 3TOro mpUroToBICHHYO
[1® BBUTMBAIOT B KaMepy, HAKPHIBAIOT KPBIIIKOM U BbIIEPKUBaOT HE MeHee 20 MuH. TosbKo mocie
ATOr0 B KaMepy MOMEIIAIOT MJIACTUHY C HAHECEHHBIMH ITPOOAMHU.

Hanecenune mnpo6. Kapanmamiom akkypaTHO, 4YTOOBI HE TIOBPEIUTH CIIOH COpOEHTa,
MOMEYAI0T Ha aKTUBUPOBAHHOM TUIACTHUHE JIMHUIO CTapTa HA PACCTOSHUU | CM OT HUXKHETO Kpas
TUTACTUHBI U JTMHUIO (PUHUINA Ha PACCTOSHUU 8,5 CM OT JNHHHHM cTapTa (pHcC. 3) TaKuM 00pazom,
4TOOBI HampasieHUe ABMKeHUS [1D ObIIO TakMM ke, KaK ¥ TPH aKTUBAIMU TUIACTHUHBI (METKA B
JIEBOM BEPHEM YTITY).

[TpoOBl HMCHBITYEMOTrO pacTBOpa M PACTBOpa CPABHEHHWS HAHOCAT HA JIMHUIO CTapTa C
MOMOIIBI0 MUKPOIIIPUILIA, OCTOPOKHO Kacasich ciosi copOeHTta. [Ipu 3ToM mpoObl HAHOCAT TaKUM
00pa3oM, 94TOOBI PacCTOSIHUE OT MECTa HAHECEHHS JO JIEBOTO (PAacTBOp CpaBHEHUSI) WIIM IPABOTO
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(ucubITYeMBbI pacTBOp) Kpas IUIACTUHBI COCTABISLIO HEe MeHee 2 cM. PaccrosHue Mexay IByMs
COCEIHUMH TISITHAMH TaKKe JIOJKHO ObITh He MeHee 2 cMm (puc. 3). IlogoOHbIM oOpa3oM Ha
wiactuay 10x10 cm mm 1015 cM MOXHO HAaHECTH, HAIpUMEp, PAcTBOpP CpaBHEHHUS U 3
UCIBITYEMBIX PAacTBOPA, MPUTOTOBICHHBIX W3 TPEX PA3IMYHBIX MPENapaToB, COAEPMKALIMX OIHO
JISMCTBYIOIIIEE BELIECTBO (IPH MACCOBBIX AHAIN3AX).

[Ipu naneceHuu mpoO HAAO CTPEMUTHCS MOIYyYaTh KOMIIAKTHBIC «CTApPTOBBIC IISITHA»
IaMeTpoM He 6osee 4-5 MM, uTO MOBBIIIAeT 3()(PEKTUBHOCTh U YETKOCTh pasaeneHus. s atoro
CJIe/TyeT UCIIOIb30BaTh JPOOHOE HaHEeCEHHE (10 YacTsIM) C CYIIKOM IIaCTUH J0 MOJIHOTO MUCHApeHUs
pacTBOPUTEIIS.

Pexomenmyercs mepes HauajioM Xpomatorpa(upoBaHMs Cpe3aTh YIVIbI B HUKHEW 4YacTu
IUTACTHHBI HAa PAacCTOSHUU 6-8 MM OT Kpas moja yriaom 45° mns obecrnedeHuss paBHOMEPHOTO
noxbemMa GpoHTa PaCTBOPUTEIIA.

IIpumeuanue. Tlepen HaHeCEHHEM, MEXIy HAHECEHUSIMH, a TAKKe IOCJEC HAHECEHHS MPo0
MUKPOILITPHIL] HEOOXOAUMO TIIATEIBHO MPOMBIBATh B METHJIOBOM WIIA STUJIIOBOM CHUPTE HE MEHEee
5 pa3 Ui IpeJOTBPALLICHUS €ro 3arps3HeHUS U CMELICHUs P00 MEKITY COOOI.

[Ipu Hanmuuum Ha Kpasx IUIACTUHBI CKOJIOB COPOLMOHHOIO CJIOS HEOOXOAMMO POBHO
00pe3aTh ITH MOBPEKIACHHUS OCTPHIMU HOKHUIIAMH.

Pa3Butue xpomaTorpammsl (xpomatorpaguposanue). [Ipu xpomatorpaduposa-

HUM Kamepa JOJDKHA HaXOJHUTHhCS Ha YCTOWYMBOM IMOBEPXHOCTH, WCKIIIOYAIOIICH ee KoJeOaHus.
[InacTuHy ¢ HaHeCEHHBIMH IPOOaMM MOMEMIAIOT C MOMOIIBIO MUHIIETA B XpOMaTOrpaduuecKyro
Kamepy, CJIerka OTOJIBUTasi €e KPBILIKY, TAKUM 00pa3oM, 4yToObl ypoBeHb [ID ObLT HIKE JTHHUU
crapra. IloMmemienue miacTHHB B Kamepy HEOOXOAMMO MPOBOJAHUTH AKKypaTHO M OBICTPO, MO
BO3MOKHOCTH KaK MOKHO MEHbILIE OTOJIBUTrasi KPbIIIKY, YTOObI HE HAPYILUTh YCTAaHOBUBILIEECS MPU
HACBIIIEHUM paBHOBecue. KpBIIKy Kamepbl IDIOTHO 3aKpbIBAIOT M, Oojlee He JABUTas Kamepy,
NPOBOJIT XpoMaTorpadupoBaHue 10 TeX IMOp, MOKa (PPOHT pacTBOPUTENS HE TOHIET IO JINHUH
¢unuma. [locie 3Toro MIacTUHY BHIHUMAIOT U3 KaMEPHI ¢ TOMOIIBIO MUHIIETAa U TOMENIAI0T Ha
MpeBapUTEIbHO Harperoe ycTpoictBo s cymku tmiactuH YCII-1 (unu cymmibHBIN
nrkad), 4To 06ecreynBaeT YCKOPEHHOE yaJeHne paCTBOPUTENS C MOBEPXHOCTH IMJIACTHHBI.

IIposiBiieHue xpoMarorpammbl (IeTeKTHpPOBaHUe nfATeH). [IsTHa aHaIU3UpPyEMBIX
BEILIECTB HA MOBEPXHOCTH IMJIACTUHBI MOKHO YBUAETH MpU ee 00nydeHun Y d-cBeTom.

BricymieHHY0 TUIaCTHHY MOMENIAloT B 00mydarens xpomarorpaduueckuii YDC-
254/365 u paccMaTpuBarOT MsATHA BelecTB B cBeTe Y D-mammbl pu 254 HM.

4. NiToCcTPpaTUBHBINA MaTepuaJ:
- TaOJINIIEL;
- mpe3enTarust Microsoft Power Point.

5. Jlutepatypa:

OCHOBHAasI:

HA PYCCKOM fI3bIKe

1. Amnanm3 JIeKapCTBEHHBIX MPETApPaToOB, MPOU3BOAHBIX APOMATHIECKUX COCTUHEHHA:
Oppna6aesa C.K.-Illpmvkent: Tunorpadus «Onemy».- 2012.-270 c.

2. Acunn6ekoBa, A. /1. [IpoMbIIsIeHHBIE METOIBI TTOTYYEHHUS JIEKAPCTBEHHBIX CPEJICTB:
nabopatopHslii mpakTukyM / A. JI. AcunbbekoBa, C. K. OpnabaeBa. - Anmatsl : New book,
2022.-212 c.

3. T'ocynapctBennast dapmakoness Pecrnyonuku Kaszaxcran.-Anmatel: M3natenbckuii  goM
«Kubexk xomp».-2008.-Tom 1.-592 c.
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. FocynmapcrBennas dapmakones: Pecny6numku Kazaxcran.- Anmartel: M3nmatenbckuii  1om
«Kubexk xomnpr».-2009.-Tom 2.-804 c.

. FocynapcrBennas apmakomnes PecnyOnuku Kazaxcran.-Anmarer: M3parenbckuil  1omM
«Kubexk xompi».-2014.-Tom 3.-864 c.

. F'ocynapcrBennas ®@apmakones: Pecriyonukn Kazaxcran. T.1. — Anmater: M3natensckuii 1om

«Kubexk xoney, 2015. — 720 c.

PykoBO/ICTBO MO MHCTPYMEHTAILHBIM METO/IaM UCCIICIOBAaHUH MPHU pa3padoTKe U

AKCTIEPTU3E KauyeCcTBa JIEKapCTBEHHBIX npemnapaToB./— M. U3a-so Ilepo, 2014. — 656¢.

XaputoHoB, 0. SI. Ananutndeckas xumus. KomnuecTBeHHbIN aHAIN3, PU3UKO-XUMHYECKHUE

METO/Ibl aHATM3a: MPAKTHKYM: yueO. mocooue -M.:I'D0TAP - Menua, 2012. -368c.

XaputoHos, 0. fl. Ananutnueckas xumus. Ananutuka 2. KoluuecTBeHHBIN aHATH3.

OU3NKO-XUMHUYECKHE (MHCTPYMEHTAIBHBIC) METOIbI aHaIN3a: yueOHuk - M: IDOTAP -

Menua, 2014. - 656 c.

10. AnuxomxkaeBa, b. b. Ananurudeckas xumusi: yaeoHoe nocooue / -Anmater: ICIIU, 2023.-

220c.

11. bomkaeBa, A. K. CTpykTypHble HCCIEIOBaHUS JIEKaPCTBEHHBIX BEIIECTB METOAAMHU

(U3MKO-XMMHYECKOTO aHanu3a: y4el. mocobue/ - Anmatsl : New book, 2022. - 276 c.

12. Xammymnun, @. A. UHdpakpacHas CIIEKTpOCKONUS B hapMaIieBTUYECKOM aHalIM3e: yueOHOe

nocobue / - M.: I'90TAP - Menuna, 2017. - 160 ¢

13. CeiitembeToBa, A. K. AHamuTHueckass XuMus: ydeOHoe mocooue / - Anmatsl : New book,

2022. -124c.

14. TrwokaBkuna, H. A. buoopranukanbik Xumus: oKyiblK / Ka3. TimiHeH aya. xayanTtsl pema. T.

C. CeiitembeToB. - M. : TDOTAP - Menaua, 2014. - 400 6et. +3:1. onT. auck (CD-ROM)

15. TrokaBkmua, H. A. buoopranndeckas xumus: yueOHuk /- M.: [DOTAP -Menua, 2011. -

416c.
HA Ka3aXCKOM sI3bIKe

. Jopic kemeHi- ®apManeBTUKANBIK TaJlJayAblH OAIiCTEpl MEH Kypajnapbl MoHi OoibIHIIA !

JIopic KeuleHi / (papMaleBTUKAIBIK XKoHEe TOKCUKOJIOTHSUIBIK XUMUs Kadeapacsl. - [LIbIMKeHT :

OKM®A, 2016. - 92 6er
. Kazakcran PecnyOnukaceinbiy MemiekeTTik (apmakonesicel.-AnMartel: «Kibek KoJIbD»
Oacrma yiii.-2008.-1 T.-592 6.
Kazakcran PecnyOnukaceiHblH MemiekeTTik (papMakonesichl.-Anmartbl: «Ki0eKk  KOJbD»
6acna yii.-2009.-2 T.-792 ©.

Kazakcran PecnyOnukaceiHbiH MemiekeTTik  (papMakonesichl.-Anmarbl: «Ki0ek HKoJbD»
6acna yii.-2014.-3 T.-864 ©.
Kazakcran PecnyOnukaceiiplH MemnekeTtik Qapmakonesicel. T. 1. — Anmatel: «XKibek
xKoJbDy Oacma yiii, 2015. — 720 Ger.
JAONOJIHUTEIbHAS S
. Apzamacnes, A. II. dapmaneBTuueckas xumus: ydeO. mocoOue/-3-e u3aA., ucop. . - M. :

I'DSOTAP - Meana, 2008. - 640 ¢

. Apzamacies, A. [1. PykoBoacTBO K 7a00paTOPHBIM 3aHATHUAM 110 (apMaIieBTUYECKONH XHUMHUU:

ydueOHoe mocooue / M.: Menunmna, 2004. - 384 c. - (Yuel. aut. ansg cTya. Gapm. By30B U
dax.).

benukos, B. I'. ®apmaneBtrueckas Xxumus : yuebHoe mocobue/- 2-¢ u3a. - M. : Menmnpecc-
uHdpopm, 2008. - 616 c.

[IpakTukym 1O (PU3MKO-XUMHUYECKMM MeToJaM aHanu3a, moj pea. O.M. Ilerpyxuna.-M.,
1987.-248 c.
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3JIeKTPOHHBbIE PeCyPChI:

1. Xaputonos, 1O. fI. Ananutndeckas xumus. AHaauTuka - 2. KomudecTBeHHBIN aHAIH3.
OU3UKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHaIM3a [ DJIEeKTPOHHBIN pecypc] !
Y4EOHHK. - DIEKTPOH. TeKcToBbIe AaH. ( 43,1M0). - M. : I'DOTAP - Menua, 2017

2. XaputoHos, 1O. fI. Ananutnueckas xuMus. AHanuTuka - 1. O0ure TeopeTHuecKue OCHOBBI.
KadectBenHblii aHanmu3 [DJIEKTPOHHBIA pecypc| : yUEOHHK. - DJIEKTPOH. TEKCTOBBIC JaH. (
44,3M0). - M. : I'D0TAP - Menua, 2017

3. XapuronoB, 0. S. Anamutudeckas xumusa. KadecTBeHHbI aHanmu3. Turpumerpus
[DneKTpOHHBIN pecypc] : yueOHHK. - DIeKTpoH. TeKcToBbIe MaH. ( 39,9M0). - M. : [DOTAP -
Menmna, 2017

4. OppabaeBa, C. K. IlpombliieHHblE METOJbl MOJIYYEHHUS JIEKAPCTBEHHBIX CPENCTB
[DnexTpoHHEbIi pecypce] : maboparopubiid npaktukyMm / C. K. Opnabaesa, A. [[. AcunbOekoBa.
[evkenT : [6. u.], 2016. - 200 6. 31. ont. guck (CD-ROM).

5. ®apmanusinarel  GU3HKATIBIK-XUMHSUIBIK ~ QMICTep. [DJEKTpOHHBIM pecypc] = Dusuko-
XuMYeckre MeTo el uccienaoBanus. = Physicaland chemical impharmacy, on the absorption
of electromagnetig Radiation :omicremenik yceiabic / C. K. Opnabaesa [k. 0.] ; OKM®A;
dapmaneBTUKAIBIK )KOHE TOKCUKOJIOTUSUIBIK XUMUS Kad. - DIEKTPOH. TEKCTOBBIE J1aH. (8,72
MO). - llIpimMkeHT : b. k., 2013. - 31. onT. TUCK

6. Ananmu3 nekapcTBeHHBIX BemiecTB. U.1. OOmme peaknuyu Ha TMOMIMHHOCTB: yueO. 1moco0. /
B.A. CwmupnoB. - Camapa. Camap. r1oC. TexH. YyH-T, 2008. - 55 ¢
https://aknurpress.kz/reader/web/2637

7. TrwoxkaBkuHa, H. A. buoopranndeckas XuMus [ DJIeKTPOHHBIN pecypc] : yueOHHUK / - DIEKTPOH.
TeKkcToBble AaH. (47,4 MB). - M. : U3narensckas rpynna "I'D0OTAP- Menua", 2011. - 416 c.
ai1. onT. auck (CD-ROM). - (DnekTpoHHBIH YIEOHHUK).

6. KonTpoJibHbIe BONPOCHI (0OpaTHas CBS3b)
1. OcHoBHBIM npeumyniecTBOM Y @-1eTeKTopa SBIASETCS ...
CEJIEKTUBHOCTh
BO3MOXXHOCTh ONpeeseHNss OOoJbLIOro 4Yucia
OpPraHUYECKUX COCAMHEHUN
HU3KH npeen oOHapyKEeHUs
CTaOUJIBHOCTh HYJIEBOM TMHUU
2. [TpenmymiectBom BOXXX 10 cpaBHEHHUIO ¢ METOJIOM I'a30KHIKOCTHOM Xpomarorpaduu
ABJISETCH ...
a) HU3KWU TIpeen OOHapyKeHHs
D) BO3MOXHOCTB OIpe/ieIeH s HENETYYNX U TPYIHOKHUIISIINX COSTUHCHHUH
C) CENEeKTUBHOCTD OIPEICICHUS
d) HagexHOCTH IPHOOPA B SKCILUTyaTAI[MH
€) CeNEeKTUBHOCTH PaCIpeIeIICHHS
3. MexaHu3M pa3/ielieHns BEIIECTB B METO/IE Ta30)KUIKOCTHOM XpoMaTorpaduun
3aKJIFOYAETCS B ...
a) azcopOIMU Ha MOBEPXHOCTH HETIOABIKHOMN (ha3bl
b) pacnpeneneHun MexIy IByMsi HECMEIIMBAOITMMUCS (hazamMu
C) oOpatuMOM 0OMEHE HOHAMH MEXTy OIPEAeIACMbIM
BEIIECTBOM, HETIOBMKHON U TIOJIBUKHOU (hazamu
d) XuMHYECKOM B3aMMOJCHCTBHM ~OMPEACISICMOr0 BCINECTBA C MOJABHKHOM (ha3oit
€) (pU3UYecKoM B3aWMOJCHCTBUU  OIPENEIIeMOro BELIeCTBAa C MOABIKHON (ha3oif
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10.

Briok-cxeMoit ra30:KuIKOCTHOTO XpoMaTtorpada sBiseTcs ...
a) cocy AJsl MOJBMKHOM (hasbl, HACOC, KOJIOHKA, AETECKTOP
b) GayoH ¢ ra3oM-HOCHUTENEM, WHKEKTOP, KOJOHKA, JCTEKTOP, CAMOIIHCEI
C) OaJIOH C ra30M-HOCUTEJIEM, TEPMOCTAT, HCIIAPUTENb, HHKEKTOP, KOJIOHKA, IETEKTOP,
CaMOIIUCeIl
d) cocyn s HETTOABMKHOM (a3bl, TEPMOCTAT, HHIKEKTOP, HACOC, KOJIOHKA
€) cocyn Ul HeTOJBIKHOM (pasbl, TepMOCTAT
[TapameTpoMm, XapakTepU3yIOIIUM XPOMATOTPAPHUECKYIO KOJIOHKY SIBISIETCS ...
a) JuIMHa
b) marepuan kKonOHKH
C) XHMHYECKUH COCTAaB TBEPOTO HOCHUTEIIS
d) npupoma HEMOABIKHOMN a3kl
e) mupuHa
JletekTop mpeaHa3HaAYCH JIS ...
a) PaBHOMEPHOTO MEPEMEIICHHUS aHAIM3UPYEMON TPOOBI B KOJIOHKE
b) peructpanuu KOMIOHEHTOB aHATM3UPYEMOI CMecH
C) BBejaeHUs MpoObI B Xpomarorpad
d) mosHOro pasaesicHus KOMIIOHCHTOB aHATM3UPYEMOM MPOOBI
€) paBHOMEPHOTO MEPEMEIICHUS aHATU3UPYEMOI TIPOOBI B MHIKEKTOPE
OCHOBOI1 Ka4eCTBEHHOT'O aHAJIN3a B ra30BOM XpoMaTOrpaduu CIyKHUT BEIUIHHA ...
a) BpeMms yIepKUBaHHS
b) BeIcoTa muKa
C) TUTOMIA/b MTHKA
d) mmpuHa nuka
€) MHUHHMYM ITHKa
[Tnomans XpoMaTorpaduueckoro Muka XapakTepu3yer ...
a) KayeCTBEHHBIN COCTAB MPOObI
b) kommvecTBeHHOE CoEpKAHUE OTACIBHBIX KOMIIOHEHTOB B
npobe
C) comepaHue KHUIKOU (ha3bl B TBEPIOM HOCUTEIIC,
d) monHOTY pa3aeneHus
€) KOJHUYECTBEHHBIH COCTAB MPOOKI
["a3oM-HOCHTEIEM B Ta30BOM XpoMarorpaduu SBisieTcs. ..
a) Ta3, IPOXOIAIINI Yepe3 sTUeiKy KarapoMeTpa OJHOBPEMEHHO C
aHAJTU3UPYEMbBIM ra30M
b) ananmsmpyemas razoBast cMecCh
C) Ta3, UCMOJIb3YEMBIH JIJIS IEPEMEIICHUS aHATTU3UPYEMOI CMecH
BJIOJTb KOJIOHKH U €€ Pa3IeICHHs
d) Bo3myx
e) asor
B xauectBe raza-Hocutens B ['X mpuMeHsIoOT ...
reJInn
BO3IIyX
a3oT
aproH
NpOTaH

moowp
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Jexnus Ne 6,7

1. Tema: IlpyHIMNIBI IVIOCTKOCTHOM U KOJIOHOYHOH XpomaTorpaguu. Odaactb
npuMeHeHus1. JIOCTOMHCTBA M HEJOCTATKH.

2. Hdeab: popMupoBanue y oOydaroUIMXCsl 3HAHUNA O Ta30BOH, XKHIKOCTHOH Xpomarorpaduu,
BO3MOXHOCTSIX NMPUMEHEHHsI MX Ul pEIleHHs NPAaKTUYEeCKHUX 3a7ay, CBSI3aHHBIX C AHAIM30M
JIEKapCTBEHHBIX IIPENApPaTOB.

3. Te3ucel Jekuun

ILnan jJeknuu:

1. Ta3oBas (ra30-XUIKOCTHAS W Ta30-aJAcopOronHas) xpoMmarorpadus. CynHoCcTh METO/IA.
[Tonarue o teopum merona. Ilapamerpsl yaepkuBanus. BiusHue temiepaTypbl Ha
pasnenenue. llpakTuka MeTona, OCOOEHHOCTH IPOBENEHMS XpomarorpadupoBaHus.
MeToapl KOJIMYECTBEHHOW 00paboTKH XpoMaTorpamMM (abCONIIOTHOW KalnuOpOBKH,
BHYTPEHHEH HOpMalIM3allui, BHYTPEHHEro CTaH1apTa).

2. XunkoctHas xpomartorpadusi: BBICOKOI(P(PEKTHUBHAS KHUIKOCTHasg XpomaTtorpadusi.
CymHocts MeTozaa. Ilpumenenne BbIcok03(h(HEKTUBHON KUJIKOCTHOM Xpomarorpaguu B
dapmanuu.

3. Ilpumenenue xpomarorpaguueckux METOAOB B KayeCTBEHHOM U KOJUYECTBEHHOM
aHaJIn3e.

["a3oBast u BbicOKOA((EKTUBHAS KUJIKOCTHAs XpomaTorpadus - coBpeMeHHbIe (PU3UKO-
XUMHUYECKHE METOJbl pa3JieNIeHus, ONpeAeNieHUs U HCCIEeNOBaHUS COCTaBa  CIOXKHBIX
MHOTOKOMIIOHEHTHBIX CMecel BEIIeCTB.

Xpomarorpadus kak 3¢HEeKTUBHBINA METOJI aHaIM3a BO3HUKIIA B Havane XX Beka U Oblia
OTKpbITa poccuiickuM yueHsiM M.C.1{Betom B 1903 T.

Xpomatorpadusi- 3TO Hayka O METO/Aax pasJelieHHus, a Takke KayeCTBEHHOro U
KOJIMYECTBEHHOTO OINpee/ieHNs] KOMIIOHEHTOB KHUJIKUX M ra3000pa3HbIX cMecei, OCHOBaHHBIX
Ha UX pa3IMyHOM copOIuu (axcopOunn) B JMHAMUYECKUX YCIOBUSIX.

JluHamuueckue yCIOBUS B IMpPOCTEHIEM Cilydae CO3JaloTci MpU  JABUKEHHUU
aHATM3UPYEMON cMecH KOMIIOHEHTOB (MOJBMXHas (asza) depe3 cinoil copOeHTa (HemoaBMKHAs
¢daza). Hemomsmxkuoit ¢azoit (H®) B xpomartorpaduu MOryT OBITH TBEpAble M KUAKHE

copbentsl. [lomBwxkuoit ¢azoit (I[IP) - ra3 wiaM KUIKOCTh, MPOXOIAIINE Yepe3
XpomaTorpapuueckyro KOJIOHKY.
B razoBoit xpomarorpaduu II® sBasercs ra3, a B IKUAKOCTHOH - KUIKOCTD.

HenonsuwxHoit (da3oit MoryT ObITh TBepAble M Kuakue copOeHThl. [azoBas (I'X) wu
BbICOKO3((heKkTBHAS kuaKocTHAs XxpoMaTtorpadus (BOXX) sBafOTCS KOJOHOUYHBIMU BUAAMU
xpomaTorpaduu, rie peaausyercs ppoHTaIBHBINA CIIOCOO XpoMaTorpapupoBaHusl.

BDXX - 310 BapuaHT XHJIKOCTHOH Xpomarorpaduu.odecrieynBaromuii ObICTPBIA U
BbICOKOUYBCTBUTEJIbHBIH  aHANNW3 KOMIIOHEHTOB CMECH C BBICOKOH 3P (PEKTUBHOCTHIO
pasnenenus. Ilocneanee mpocTuraercsi MmyTeM MCIOJIB30BaHUS KOJOHOK Majoro auamerpa (2-6
MM) C 4YacTULaMu copOeHTa Masnoro 3epHeHus (MeHee 50 mkM). HeoOxomumbiM ycioBuem
B2XX saBnseTcs mpuMeHEeHHE BLICOKOTO JIaBJICHUE Ha BXOJIe B KOJIOHKY, nopsiaka 1-40Mma.

B xpomatorpadum pazgeneHue oCTUraeTcsl H3-3a pazIUMuMid B paclpenereHUH
KOMIIOHEHTOB ~ O0pa3lia Mexay TMOABMKHOW ©  HemoJBmwKHOW (asamu. Bcrnemcreue
cnenupuUecKuX pa3iuyuil B COPOLMM WM PACTBOPUMOCTH TPH JBH)KEHUU Yepe3 CJon
HETOABIDKHONW (ha3bl KOMITIOHEHTBHI TPYNIUPYIOTCS B 30HBI, OTAEJCHHBIE Ipyr OT Jpyra
noaBMwxHOU ¢azon. M3-3a nuddy3noHHBIX MPOIECCOB B TMOJABMKHOW M HEMOJBI)KHOU (hazax
IPaHULBl 30H Pa3MbIBAIOTCS, TaK YTO MaKCHMajbHas KOHIIEHTpALUsl KOMIIOHEHTa OKa3bIBaeTCs
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COCpPEA0TOUEHHON B LIEHTPa 30HbI. ECiin Ha BBIXOJE U3 KOJIOHKM PETUCTPUPOBATh U3MEHEHHUE BO
BPEMEHU Kakoro-aubo CBOMCTBa IOTOKAa MOJABMXKHON (a3bl, TO BBIXOAHAs KpHBas -
XpoMaTorpaMma - 3alMIIeTcsl B BUe MUKoB (puc.l).

npedearesmoe

fewecmi

Hecopbupyemeld
&

Bbod
i eleinty

d_t@fru.r,,il Velte.ig)

Valta.ly)

Puc.1.006mmii BuaI XpoMaTorpaMMbI

DKCTIEpUMEHTAIBHO U3MEPSIEMbBIMU SIBIISIFOTCS CIEAYIONINE TTapaMeTphl:

[lonHOE BpeMs ynepkuBaHMA (WM BpeMs yaepkuBaHHs) {R-BpeMs OT MOMEHTa BBOJA
npoObsl B XpoMaTorpaduueckyro KOJOHKY 1O MOMEHTa BBIXOJa M3 HEe MaKCUMaJbHOU
KOHIIEHTPALlMU aHAJIM3UPYEMOT'0 BEIIECTBA.

[TonHb1it 06beM ynepxkuBanus VR- 00beM MOABUKHOU (ha3bl, MPOLIEAIINN
yepe3 Xpomarorpaduyeckylo KOJOHKY OT MOMEHTa BBOAA MPOOBI J0 MOMEHTa BBIXO/a
MaKCHMaJbHOW KOHIEHTPALMU aHAJIM3UPYEMOrO BEIeCTBa.

Vr=trUc

Uc— 00beMHasi CKOPOCTh IMOIBUKHOM (a3bl

Benuunne Vr cootBercTBYyeT oTpe3ok OB Ha puc. |, ecnu mo ocu adcuuce OTIOXKEH
00BeM TOJBMXKHOW (Da3bl; €CIM Ha OCH a0CIHCC OTJIOKEHO Bpems, To oTpe3ok OB orBeuaer
HOJTHOMY BpeMeHH yaepxuBanust. Otpe3ok OB - monHoe paccrosHue yaepxuBanus lg
Vm- 00beM MOABMKHOU (ha3bl, HEOOXOIUMOW IS IITFOUPOBAHUS HEYIEPKUBAEMOT0 BEIIECTBA
(uim  MepTBBI  ynepkuBaeMblii 00beM). McmpaBieHHBI 00BeEM yaAepKuUBaHHUsS (WU
NpUBECHHBIN 00beM ynepkuBanus) V'R
V'r. = VR-Vnm
tm - BpeMs TpeObIBaHUSI B XpOMaTorpau4eckoil cHCTEMe HEeyJIepKHBAEMOTO BEIECTBA
(MepTBOE BpeMsI)
UcnpasnenHoe BpeMs yaep:kuBaHust (WK MpUBeACHHOE BpeMs) t'R

t'R=1r-tm

Ha ocHOBaHuuM naHHBIX, [TOTYYEHHBIX U3 XPOMATOTPAMMBI, PACCYUTHIBAIOT IIapaMeTphl,
XapaKTEepU3YIOIKEe MPOILECC YASPKUBAHUSI BEIIECTBA B KOJIOHKEe. DakTop yaepkuBaHus (WiH
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KO3 PHUIMEHT  €MKOCTH, NPEJACTAaBIsCT  CcO0O¥M OTHOIICHHWE KOJUYECTB KOMIIOHCHTA | B
HETIOABIDKHOW Mis. M TMOABIKHOW (Mim) ¢a3axX, KOTOPBIA CBS3aH C XapaKTePUCTHKAMU
yACPKUBAHUS

Ki=tr/tm p
Orcrona
tri= (I + ki)to

DTO OCHOBHOE ypaBHEHHE, XapaKTepHu3ylollee yaepxkuBaHue B Xxpomarorpaduu. Kak
BUAHO U3 ypaBHeHHs (1), ¢dakrop ynep>KUBaHHS MOXKHO OIpPEIENUTh U3 JaHHBIX
XpOMaTOrPAMMBI.

B mpaktuke razoBoi M KHIKOCTHOH Xpomarorpaduu yAep:KHBaHHE JBYX COCIMHEHHUN
(1) m (2), mocienoBaTeILHO PETUCTPUPYEMBIX HA XpoMaTorpaMMe XapaKTepH3ylT (hakTopom
paznenenus (a):

®dakTop pa3meneHHus O WHOT/A HA3bIBAIOT CEJIEKTHBHOCTHIO. UHWCIIEHHOE 3HAYCHHE O
Bcerga Oosnblie enuHunbl. OJHAKO o HE ONUCHIBAeT ACUCTBUTEIBHOIO pas3ieieHUs JBYX
xpomarorpadudecux nukoB. CyIIecTBYIOT /IBa TapameTpa, KOTOPBIC OMPEACISIOT, TOJTHOCTHIO
JIM pa3pelieHsl (pa3aesieHbl) 1Ba
XpoMaro TpadUYecKux MUKa, - 3TO PACCTOSHHE MEXIy NMUKAMH W WX MmupuHa. PaccTosHue
MEXy MUKAaMH MOKHO BBIPAa3UTh KaK pa3HOCTh BpeMeH yJep:kuBaHus (Atr).a MIUPUHY MMUKA Y
ero ocHoBaHus1 W oIpenensfoT Kak pacCTOsTHAE MKy KacaTelIbHBIMU K HAIPABIISTFOIINAM ITHKOB
(puc. l), Pazpemenue (Rs) AByX MUKOB onpeenseTcst Kak

Rs= 2 (U'r@)- t'R()) _ JIt'r
(W1+ W) (Wos@) + Wos2)

Wo 5 - muprHa TUKa Ha TIOJIOBHHE BHICOTHI,
Rs-0e3pasmepHas BeIMUNHA;
Atr - 1 W TOJDKHBI OBITH BBIPAXKCHBI B OJTHUX U TEX KE CIUHUIIAX.

Pasperienre paBHO eIMHUIE, €CIU PACCTOSHUE MEXIY ABYMS NMUKAMU PaBHO CpPEIHEH
mmpuHe nuka. [Ipu Rs> 1 nmuku qomkHbI ObITH pasperieHsl. OIHaKO MOJHOE pa3pelieHne MOKeT
OBITh U HE JIOCTUTHYTO, €CJIM BEJIHMKA IMIMPUHA NMHAKA Y OCHOBAHUS, T.€. BEJIMKH PAa3MBIBAIOIINE
s dextsl. CTeneHb pa3MbIBaHUS MHKA onpeaenseT 3pPeKTUBHOCT KOJTOHKH.

DddexTuBHOCTE B Xpomarorpaduu - 3TO CHOCOOHOCTh CHCTEMBI «IIPEIOTBPAIIATHY
(orpaHMYMBaTh) pa3MBIBAHHUE 30H Pa3/eIseMbIX BelIeCTB. DPPEKTUBHOCTD BHIPAKAETCS YUCIOM
TEOPETHUECKUX TapeloK N WIM BBICOTOM SKBUBAJECHTHOM Teopernyeckor Ttapenke (BOTT).
Teopetnueckas Tapenka (T.T.) -3To0 ydacTok ciosi copOeHTa, HAa KOTOPOM pacHpeacieHue
BEIIeCTBA MEXIy JByMs (da3zaMu 3aBeplIacTcs YCTaHOBJIGHHEM paBHOBecusa. Uwmcio
TEOPETHYECKUX TAPEIIOK MOXKHO PACCUHTATE 11O dbopmye:

i I 'I-
N=354 :_'ri um NV =16 ;I' i i
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riae tr - TONHOE BpeMs YACPKUBAHUS WM SKBUBAICHTHOE ATOH BEIMYMHE IOJHOE PACCTOSHUE
yIepXKUBaHUs BEHIECTBA - OTPE30K BPEMEHHON OCH XPOMATOIpaMMbI COOTBETCTBYIOIINN
BpeMeHH yaepxkuBanus (Ir)

W u Wos - mimpuHa muka y OCHOBaHHUS ¥ Ha TIOJIOBUHE €TO BHICOTHI COOTBETCTBEHHO.

BOTT - 310 BbICOTA CIOsi copOeHTa (KOJIOHKH), HEOOXOoaUMAst st

YCTaAHOBJICHHSI PABHOBECHS:

H=L/N,

rae L - nHa ciost copOeHra.

Uewm 6ompmie N u menbiie H, Tem Boitie 3¢ (HEeKTUBHOCTh KOJIOHKH.
BOTT 3aBucutr oT ckopoctd moToka moasuxHoi (a3l (U). DTy 3aBUCHMOCTH MOXKHO
IPEJICTaBUTh B BUAE KpHBOW B KoopauHatax H-U, 4To mo3BossieT onpeaeauTb MUHUMAIbHYIO
BOTT nmns manHON XpomarorpadMyeckoil CHCTEMBI MPU HEKOTOPOM ONTHMAIBLHOM 3HAYCHHUU
CKOPOCTH TOTOKA.

Jlns Bcex BUIOB KOJOHOYHOW Xpomarorpaduu OJIOK cxema xpomartorpada (puc. 2.)
BKJIIOYAET CIEAYIOLINE Y3IIbI:

LR}

L=

R e e A e KN S Kl

1. Cucrema oJaun raza-HOCUTEII 2. Jo3arop-cucrema BBOJIA poOkI. 3.
Xpomarorpaduueckass kojonka. 4. Jlerekrop 5. Perucrparop. B ra3oBoit xpomatorpaduu
CUCTeMa TMOAAaYu MOJABMXKHOU (a3l CIYKUT OAJUIOH C Ta30M, PEAYKTOp M yCTPOWCTBO
JUISL  KOHTpOJII TIOTOKA; B SKHJIKOCTHOW XpoMaTorpaduu - HacOC BBICOKOTO JIaBJICHHUS.

B BOXX nopsaka 70% Bcex aHAIMTUYECKUX Pa3[EICHUH MPOBOISAT METOAOM
oopawenno-gaznou xpomamozpaguu (ODX). Pabora B pexnme ODX xapakrepusyercs
UCIIONIb30BaHWEM HEMOJSIPHOTO copOeHTa M mossipHoro smioeHta. CopOeHTaMu  SBISIOTCS
CUITMKAreJii ¢ MPUBUTHIMH aJTKHUIKCHIMIBHBIMHU TpynaMu pa3indaoil mmmHbl (o1 C2 10 C22) ¢
OPSIMON aNKWJIBHOM Tpymnmoil uin ¢ GeHuIbHBIMU U TUdEeHWIbHBIMU TpynnaMu. [logBuxHbIe
¢a3bl (aleTOHUTPWUIL, BOJIA, CTUPTHI M KX CMECH ), UCTONIb3yeMbie B ODX, 1MO3BOJISIOT MPOBOIUTH
JNETEeKTUPOBaHUE B MIUPOKoM Y D-auamna3oHe, JErko pacTBOPSIOT MPAKTUYECKH BCE BayKHEHIINE
COCIIMHEHUS, BXOJISIINAE B COCTAB OMOJIOTHIECKUX 00BEKTOB, JIEKAPCTBEHHBIX BEIIESCTB U T.]I.

[[Inpokoe npumenenune HaxoauT OD BIXKX npu onpenesieHuu YUCTOTHI JIEKAPCTBEHHBIX
npenaparoB

4. UnarocTpaTUBHBIN MaTepuas:

- TaOJIUIIBL;
- mpesenTarst Microsoft Power Point.
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5. Jluteparypa:

OCHOBHAsI:

Ha PYCCKOM SI3bIKe

1. AnHanu3 neKapcTBEHHBIX NPENapaToB, MIPOU3BOIHBIX aPOMATUUYECKUX COCIMHEHUI:
Opnabaesa C.K.-IlIeimkent: Tunorpadus «Onem».- 2012.-270 c.

2. AcunbOekoBa, A. J1. [IpoMbliieHHBIE METO/IbI MOTYYEHUS JICKAPCTBEHHBIX CPE/ICTB:
naboparopusrii mpaktukyM / A. 1. Acuns6ekoBa, C. K. Opnabaesa. - Anmatsl : New book,
2022.-212 c.

3. I'ocynapctBennas ¢dapmakoness Pecrmyonmuku Kaszaxcran.-Anmatel: M3natenbckmii  1oM
«Kubex xombi».-2008.-Tom 1.-592 c.

4. T'ocynapctBenHasi ¢apmakomnes PecnyOnukn Kazaxcran.- Anmatel: M3gatenbckuilt oM
«Kubex xombi».-2009.-Tom 2.-804 c.

5. T'ocynapcrBennas (apmakomniess Pecnybnuku Kazaxcran.-Anmarel: M3patenbCkuil  1oM
«Kubex xombi».-2014.-Tom 3.-864 c.

6. I'ocynapcreennas ®apmakones Pecriyonuku Kazaxcran. T.1. — Anmater: M3natensckuii 1oM
«XKnbex xoinbl», 2015. — 720 c.

7. PYyKOBOJICTBO IO MHCTPYMEHTAIBLHBIM METO/IaM MCCIIEIOBAHUH MPH pa3pabOTKe U IKCIIEPTU3E
KadecTBa JIEKapCTBeHHBIX IpenapatoB./— M. MU3a-Bo Ilepo, 2014. — 656¢.

8. Xapurtonos, 0. . Ananutnueckas xumus. KonnaectBenusiii ananmus, GU3NKo-XUMUYECKHE
METObI aHaIN3a; MPAKTHKyM: yueO. mocooue -M.:I' DOTAP - Menua, 2012. -368c.

9. XapuroHos, 1O. 5. Anamurnyeckas xumus. Ananutrka 2. KonumdecTBeHHBIH aHATH3.
Ou3NKO-XUMHUYECKHE (MHCTPYMEHTAIbHBIC) METOIbI aHaTN3a: yueOHuK - M: [DOTAP -
Menua, 2014. - 656 c.

10. AmnxomxkaeBa, b. b. Ananutudeckas xumus: ydebHoe mocobue / -Anmartsi: DCIIU,
2023.-220c.

11.  bomkaeBa, A. K. CTpyKTypHBIE HCCIEIOBAaHHUS JIEKAPCTBEHHBIX BEIICCTB METOJaMHU
(U3MKO-XMMHUYECKOTO aHajmn3a: y4el. mocooue/ - Anmatel : New book, 2022. - 276 c.

12. XammymmH, ®. A. HH)pakpacHas CHEKTpOCKONUs B (apMalieBTUYCCKOM aHAH3e:
yaebHoe nocodue / - M.: T'DOTAP - Meaua, 2017. - 160 ¢

13. CeiiremberoBa, A. XX. AHamuTuyeckas XuUMus: yuyeOHoe mocobue / - Anmatel : New
book, 2022. -124c.

14. TrokaBkuHa, H. A. broopranukanslk XxuMust: OKyJbIK / Ka3. TuUTiHEH ay/. skayanTsl pe.

T. C. CelitembeToB. - M. : I'D0TAP - Menua, 2014. - 400 6et. +31. ont. nuck (CD-ROM)

15. TroxkaBkuHa, H. A. buooprannyeckas xumusi: yueOunuk /- M.: TOOTAP -Menua, 2011. -
416c.

HA Ka3aXCKOM sI3bIKe

1. Jlopic kemeHi- PapManeBTUKAIBIK TaJAayAblH IICTepl MEH Kypanjgapbl MoHI OOWbIHIIA :
JIopic KetreHi / (hapManeBTUKAIBIK KOHE TOKCUKOJIOTHSUTBIK XUMUS Kadeapachl. - [IIsIMKeHT :
OKM®A, 2016. - 92 6er

2. Kazakcran PecmyOnukaceiHBIH MeMilekeTTiK (apMakomnesichl.-AnMatel:  «KiOeK KOoJbDy
Oacna y#i.-2008.-1 T.-592 6.

3. Kazakcran PecnybmukaceiHbiH MemitekeTTik (dapmakomneschbl.-AamaTel: «XKiOek Kok
6acna yii.-2009.-2 T.-792 ©.

4. Kazakcran PecnybmukaceiHbiH MemitekeTTik (apMakomneschl.-AamaTel: «KiOek Kok
6acna yii.-2014.-3 T.-864 ©.

5. Kazakcran PecmybnmukaceiabiH MemiekerTik ¢apmakomnescol. T. 1. — Ammater: «OKibek
XKoJb» Oacma yidi, 2015. — 720 Ger.
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JAOMOJIHUTEIbHAS:
. ApzamacneB, A. Il. dapmaneBTrueckas xumus: y4de0. mocobue/-3-e u3a., ucop. . - M. :
I'D0TAP - Meaua, 2008. - 640 ¢
. Apzamacies, A. I1. PykoBoacTBO K J7a00paTOPHBIM 3aHATHUAM 110 (papMaIleBTUYECKONH XUMHUU:
ydyeObHoe mocooue / M.: Menununa, 2004. - 384 c. - (Yuel. qut. aysa cTya. GapM. By30B U
dax.).
. benuxog, B. I'. ®apmanieBTrueckas Xxumus : yueOHoe rmocobue/- 2-¢ u3a. - M. : Menmnpecc-
uHdopm, 2008. - 616 c.
. I[IpakTuKyM 10 (PU3MKO-XMMHUYECKHM MeToaaM aHaimsa, nox pea. O.M. Ilerpyxuna.-M.,
1987.-248 c.

3JIeKTPOHHBbIE PecypChl:
. XaputoHoB, 0. fl. Ananutnueckas xumusi. AnanuTuka - 2. KonuuecTBeHHbIN aHanus.
OU3NKO-XUMHUYECKHE (MHCTPYMEHTAIBHBIC) METO/IBI aHAIK3a [ DJIEKTPOHHBIN pecypc] :
y4eOHHUK. - DIEKTPOH. TeKCTOBbIE AaH. ( 43,1M0). - M. : IDOTAP - Menua, 2017
. XaputoHos, 0. 5. Ananutndeckas xumus. AHamuTuka - 1. O0muye TeopeTHIecKue OCHOBBI.
KavectBeHHblii aHanu3 [DIEKTpOHHBIN pecype| : y4eOHHK. - DJIEKTPOH. TEKCTOBBIC JaH. (
44 3M0). - M. : I'D0OTAP - Meaua, 2017
. XapuroHo, lO. S. Amnanutuueckas xumusa. KauecTBeHHbIM aHanu3. Tutpumerpus
[DnexTpoHHBIH pecypc] : yueOHUK. - DIIEKTPOH. TeKcToBble AaH. ( 39,9M0). - M. : TDOTAP -
Menmna, 2017
. OpnabaeBa, C. K. IIpoMbllIeHHbIE METOABl TMOJYYEHHUS JIEKAPCTBEHHBIX CPEICTB
[DnexTponHsIii pecypce] : mabopatophsiii npaktukyM / C. K. Opnabaesa, A. JI. AcunsbekoBa.
[IemvkenT : [6. 1.], 2016. - 200 6. 571. orr. auck (CD-ROM).
. @apmanusgarel  QU3MKAIBIK-XUMHUSUIBIK ~ QMICTep. [DJEeKTpOoHHBI pecypc] = Du3MKO-
XUMYECKHe MeTObI uccnenoBanus. = Physicaland chemical impharmacy, on the absorption
of electromagnetig Radiation :omictemenik ycoiabic / C. K. Opmadaesa [x. 0.] ; OKM®A;
dapmareBTUKAIBIK KOHE TOKCUKOJIOTHSUIBIK XUMHUSI Kad. - DIEKTPOH. TEKCTOBbIC JaH. (8,72
M0). - llIeimkenT : b. k., 2013. - 311. onT. 1UCK
. Ananu3 nekapctBeHHBIX BemiecTB. Y.1. OOmme peakuuud Ha MOMJIMHHOCTB: yueld. 1mocoO. /
B.A. CwmupnoB. - Camapa. Camap. roc. TexH. yH-T, 2008. - 55 ¢
https://aknurpress.kz/reader/web/2637
. TrokaBkuHa, H. A. buoopranuyeckas Xumusi [ DIEKTPOHHBIN pecypc] : ydeOHUK / - DIEKTPOH.
TekcToBble AaH. (47,4 MB). - M. : U3snarensckas rpynna "I'DOTAP- Menua", 2011. - 416 c.
a1 onT. auck (CD-ROM). - (DnekTpoHHbBIN Y4eOHUK).

. KontposbHbie Bonmpockl (0OpaTHasi CBSI3b):

1. Metox BOXXX ocHoBan Ha ...

A. pa3nu4HO# afcopOIIM KOMIIOHEHTOB CMECH Ha TBEPIOM COpPOCHTE;

B. paznuuHOM pacrnpeneneH KOMIIOHEHTOB MEX1y ABYMS KUIKUMH pa3zaMu npu

NPOXOXKACHHUUN OILHOﬁ M3 HUX YCPEC3 KOJIOHKY 1101 JaBJICHHUCM;,

C. paznuyHOii aficopOIMKM KOMIIOHEHTOB CMECH Ha KHUJKOM COpOEHTE
D. paSJII/I‘-IHOM pacnpe,ueneHI/H/I KOMIIOHCHTOB CMECCHU MC)KI[y IIOTOKOM ra3da-HOCHUTCJIA U

TBEPJBIM COPOCHTOM, HaXOASIIUMCS B KOJIOHKE.

E. omuHaKoBO# ajcopOIMK KOMIIOHEHTOB CMECH Ha TBEPIOM COpOEHTE
2. B 6nok-cxemy xpomarorpada B meroae BOXKX Bxomsr ...
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A. cocyn mist moaBukHOM (a3, HacOC, PUIABTP, TEPMOCTAT, HHKEKTOP, KOJIOHKA,

AETCKTOP, CAMOITUCEIL;

B. 6amioH ¢ ra30M-HOCUTEINEM, HCITAPUTEITh, TEPMOCTAT, HHIKEKTOP, KOJIOHKA, JETEKTOP,

CaMOIINCEII,

C. cocyn st HeMOABMXKHOM (ha3bl, TEPMOCTAT, YCTPOUCTBO ISl BBOJIA IPOOBI, KOJIOHKA,

ACTCKTOP, CAMOITUCEIL;

D. 6aiioH ¢ ra3oM-HOCHTEJIEM, HHKEKTOp, UCIIApUTEIlb, HACOC, KOJIOHKA, JCTEKTOP,

caMoIiucen,

E. cocyn ¢ ra3oM-HOCHTEIEM, HHXEKTOP, HCHApUTEb, HACOC, KOJOHKA, IETEKTOP,

CaMOIIHUCEL.

3.

J103upOBKY MPOOKI OCYIIECTBIISIOT ...

HIMPULIEM

ABTOMATHYECKUM J[03aTOPOM

MUKPOTHUITETKON

BBEJICHUEM TPOOBI B BUIC TA0JICTKH

BBEJICHUEM MPOOBI B BUJIE MOPOIIIKA

C0p6eHT0M npumensieMbiM B BOXKX sBinsgercs .

aKTUBHUPOBAHHBIN YTOJIb

cuitacopo

OJIUCOPO

cenapoH

TOpd

MaTepI/IaJIOM U3 KOTOPOTO M3roTaBIUBAIOT KOJIOHKHU st BOXKX siBnsiercs .
CTEKJIO

HEpPKaBEeIOIIasi CTAb

AITFOMUHUI

TedIion

. KBapI

HpI/IHIII/IH Ha KOTOPOM OCHOBaHa paboTa pepakTOMETPUUECKOTO JIETEKTOPA -
U3Iy4yeHHUE CBETa

JTFOMUHECIICHITHS OTIPEIEISICMBIX BEIIIECTB

TIOTJIONICHHE CBETa

peoMIIeHHE CBETa

. pacceuBaHue

Ha 3¢ (HEeKTHBHOCTH pa3/ieTIeHUs] KOMIIOHEHTOB KXUAKOCTHOTO XpoMaTorpada oka3bplBaeT
HanOoJIbIIee BIUSHUE OJOK - ...

J103aTop;

Hacoc;

JIETEKTOP;

KOJIOHKA.

. TedIoH

I/Iz[eHTH(bI/IKaumo BemiecTB npu [KX, BOXKX npoBoasr .

A. 1o TemmepaType KUTIEHUS U TUAJICKTPUIECKOU TPOHUIIAEMOCTH
B. mo momaan xpoMarorpaguaeckoro muka

C. mo BpeMeHU yJep>KUBaHUsI, UCCIICOBAHUIO 30H B KOJIOHKE
METOJIaMH CIEKTPAJIbHOTO UM XUMUYECKOT0 aHaIH13a

D. noakimrodeHreM CIIEKTPAIbHOTO aHATM3aTOpa K KOJIOHKE
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E. koHueHTpanuu pactBopa
9. KoauuecTBeHHBIH aHAIU3 BKIIOYAET. ..
BBOJI] MPOOBI, pacueT BPEMCHH YACPKUBAHUS
paszeneHue, pacueT cocTaBa CMeCH
IpagyupoBKy MpUOOpPa, pa3aciieHrue, n3MEPEeHUE TUIOIIA 1 TTUKOB
BBOJI ITPOOBI, pa3ieieHre, pacueT HHCKCa yACPKUBAHMS
paszieneHre cocTaBa cCMecu
10. B KOJIMYECTBEHHOM aHaJIM3€ HauOoJee YacTo MPUMEHSETCS ImapaMeTp
XpoMaTorpapuyecKoro muka - ...
BBICOTA ITHKA
IIMPUHA MTHKA HA YPOBHE HYJIEBOU JIMHUU
IIUPHUHA ITHKA HA YPOBHE MOJYBBICOTHI
ILIOIIAIb IIMKa
IJIOIAIb IIATHA

moow»

moow»

Jexuus Ne 8
1. Tema: ®apmakorneliHbIe METOIbI UCIIBITAHMS JICKAPCTBEHHBIX (DOPM TI0 MTOKA3aTEISIM
«PacTBOPEHUE», «PACTATACMOCThY» U KHCTUPAEMOCThY U JP.
2. Heaw: dopMupoBaHue y 0O0ydYalOIIMUXCsA 3HAHWK O (hapMaKOINECHHBIX METOJaX HCIBITAaHUS
JICKapPCTBEHHBIX (POPM IO TIOKA3ATENISIM «PACTBOPEHHEY, «PACMaTaeMOCTh» U «HUCTUPAEMOCThHY,
BO3MOJKHOCTSIX TPUMEHEHHUs WX I PEIICHUsS MPaKTUYSCKHX 3ajad, CBA3aHHBIX C aHAJIU30M
JICKapCTBEHHBIX MTPETapaToB.
3. Te3ucel Jekuuun
Ilnan:

1. dapmakomneitHbIe METOBI UCIIBITAHUS JIeKapcTBEHHBIX popMm. Knaccudukarus.

2. Tlokazatensb «pacTBOPEHUEY.

3. TlokazaTenp «pacnagacMoCThy.

4. Tloka3zaTellb «KHCTHPAEMOCThY.

Tect «pacTBOpeHHE» Il TBEPABIX TO3UPOBAHHBIX (POPM UCTIONB3YIOT JUIS ONPEISICHUS
CKOPOCTH pacTBOPEHUS aKTUBHBIX HHIPEIUEHTOB.

Jlns TecTa MOXHO HCHOJB30BAaTh MPUOOP € JIOMACThIO-MEIIAIKON, KOP3UHKOM Wi, B
CIIEMAJIBHBIX CIIy4asX, C MPOTOYHOM KIOBETOM, IPU OTCYTCTBHUHU JPYTUX YKa3aHWW B YaCTHOM
CTaTbe.

[IpuroTtoBnenue mnpemnapata Juis TecTa «pacTBopeHUs». lloMemaroT oAHY eIUHUILY
UCTBITYEMOro Tpenapata B mpubop. ns mpubopa c JomacThio: Mepe] HadajloM BpalleHHs
JIOTIaCTH MOMEIAI0T Mpenapar Ha JHO COCyJia; TBEpAble JO3UPOBAaHHBIE (OPMBI, KOTOpPbIE MpHU
TOM MOTYT BCIUIBIBaTh, IOMEIIAIOT HA JHO COCYyAAa FOPU30HTAIBHO C MOMOIIBIO MTOAXOAAIIETO
YCTPOICTBA.

Jns mpubopa ¢ KOP3MHKOW: MpernapaTr IMOMEHIAIOT B CYXYI0 KOP3WHKY, KOTOPYIO
OIyCKalOT B COOTBECTBYIOILIEE ITOJIOKEHUE NIEPE HAYAJIOM BpPALLCHHUS.

ITpoBenenue tecta «pacTBOpeHU». BrimroyatoT mpuOop COrlacHO MHCTPYKLUU. 3a1aloT
ycoBusi pacTBoperus — pH cpemsl pactBoperms, Ttemmeparypy (37,0+0,5)°C, ckopocTs
BpateHus (00br9HO coctaBiseT 50 o6/mMun miis nomacty U 100 06/MUH — 7151 KOP3UHKH), BpEeMH,
METOA M 00BeM OTOMpPAaEeMOro HCHBITYyeMOro pacTBopa (He Menee 500 MiT) WM yCIOBUS IS
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CT

044 -55/15-( )

p-49 u3 24

HCIIPCPBIBHOTI'O KOHTPOJIA, METOJ aHAJIM3a, KOJIMYCCTBO HUJIU KOJIUYCCTBO TpGGyGMBIX AKTUBHBIX
HHI'PEAUCHTOB, KOTOPBIC JOJI2KHBI paCTBOPUTHCA 34 YKa3aHHOC BpEMHI.
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YacThIO KOP3UHKH WIIM JIOMACTH HAa PACCTOSAHUU He Oike 10 MM OT CTEHKH cocya.
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ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeguuuHa akaneMusicel» AK AO «lOxHo-KasaxcTaHCKas MeOUMUMHCKAS akaneMus)
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«Mertobl 1 000pyioBaHUE (hapMaleBTHIECKOTO aHaIN3a»

B Ttex cnywasx, Koriga perjaMeHTHUPYeTCs CTEIEeHb pAacTBOPEHHUS TOJNBKO 3a OJWMH
MIPOMEXKYTOK BPEMEHH, TECT MOXET ObITh IMpOBelIeH U 3a Ooyiee KopoTkoe Bpems. Eciu xe
perIaMeHTHPYETCs CTETIeHb PACTBOPEHUS 3a JIBa MIIHM OoJiee MPOMEXyTKa BPEMEHHU, 0TOOp 1pod
JOJIKEH TPOU3BOJUTHCS 0e3 IpekpaiieHus: padoThl MpuOOpa B CTPOrO OrOBOPEHHOE BPEMs C
TOYHOCTBIO (+£2%).

[IpoBoasT mapamienbHO HCIBITAaHWE JUIS IIECTH €AWHHUIl UCIBITyeMoro mpemnapara. [lpu
OTCYTCTBUM JPYTUX YKa3aHUU B YACTHOW CTaThe, AN KaXKIOW EIUHHUIBI HCIBITYEMOTO
npernapata 3a 45 MUH B pacTBOp JOJDKHO Iepeiitu He MmeHee 75% u He Oomee 115%
JICMCTBYIOIETO BEIIECTBA OT €ro COAep KaHusl, ykazaHHoOro B pasene «CocTapy.

B kaxnayro u3 mectd TpyOOK MOMELIAIOT OJHY TaOJeTKy WM Kalcyly M, €ClId YKa3aHo,
MOMEIIAIOT JMCK; IMOJBEUIMBAIOT KOP3MHKY B COCYJ C XHJIKOCTBbIO, YKa3aHHOH B OOLIIMX U
YACTHBIX CTAThX.

HcnpiTanne Ha pacmafaeMoOCTh TO3BOJIET OIPENENNUTh, PACHagaloTCs JU TaOJIETKH WIN
KaIcylibl B IMpefesiax yCTaHOBJICHHOTO BPEMEHH, KOTJa OHHM IOMEIIEHBbI B KHIKYIO Cpelay B
IKCIIEPUMEHTATIBHBIX YCIOBUSX, YKa3aHHBIX HIKE.

OO0pa3ibl CUUTAIOT PACTIABIIMMUCS, KOTJ]a Ha CETKE:

a) HeT ocTaTkKa;

b) ectb ocraTok, cOCTOSIIMI HM3 MSATKOW MAacChl, HE HMMEIOIIEH OIIyTHMO TBEPIOrO

HECMAaYUBaEMOT0 S/1pa;

C) €CTh TOJNBKO (pparMeHThI MOKPHITHS (TAOJCTKH), MM TOJIBKO (pparMEeHTHI 00OJIOYKH Ha
CeTKe, WJIU, €CIU OBUIM HCIIOJIb30BaHbl JTUCKH, (parMeHThl OOOJOYKH, MPWIMIIIIHE K
HIDKHEH MMOBEPXHOCTHU JHCKA (KarCyJIbl).

Brrodaror mpubop MO UCTEUYEHWH YKA3aHHOTO BPEMEHH KOP3WHKY BBIHUMAKOT H
UCCJIEIYIOT COCTOsSIHME TaONeToK WM Karcynl. [IpemapaT BblAepKUBAeT UCIBITAHHUE, €CIU KE
TaOJIETKH WM KATICYJIbI PACIAINCH.

ITpu macce oxnoOM TabneTkn MeHee 0,65 T nis ucnbiTanus 6epyT 20 TaGIETOK; IPH Macce
onHou tabnetku Oonee 0,65r - 10 Tabnerok. Tabnerku momemniatoT Ha cuto HOomep 1000 u
THIATENTFHO YIAISIIOT MBUIb MOCPEICTBOM C)KaTOTO BO3[yXa MM MATKOM KHUCTOUKH. TanmeTku
B3BCIIMBAIOT (TOYHAs HaBecka) W TomemniatoT B Oapaban. Ilocime 100 oGoporoB Oapabana
TabJIETKU M3BJIEKAIOT U CHOBA TIIATENIBHO YJAISIOT MbUlb. ECiin HU Ha OAHON M3 TabIETOK HET
CKOJIOB WMJIM TPELIHH, Ta0IETKN B3BEIIMBAIOT C TOYHOCTHIO JO MIJIJTUTPAMMa.
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«Mertobl 1 000pyioBaHUE (hapMaleBTHIECKOTO aHaIN3a»

PacmiagaemocTh TabIE€TOK U Karcysa

KoHCcTpyKIHs KOP3UHKH MOKET U3MEHATHCS.

BT RIS

OOBIYHO UCHBITAHUE MPOBOJAT OAUH pa3. Eciu nomydeHHble pe3yibTaThl BHI3BIBAIOT COMHEHNE
WIM 1oTepss B Macce npesplmaer 1 %, UCHbITaHUE MOBTOPSIOT €LIE ABAXKIBI M BBIYHUCISIOT
cpenHee U3 Tpex usMepeHui. IIpy OTCyTCTBUM IpYrux yKa3aHUM B 4aCTHOW CTaThe, IOTEPS B
Mmacce J0JKHa ObITh He 6osee 1 % 0T cyMMapHOM Macchl HCTIBITYEMbIX TaOJIEeTOK.

IIpu wucnpiTanum Tabnerok ¢ auameTrpom 13 MM m  Oomee Ui  TOJMYYECHUs
BOCITIPOM3BOAMMBIX PE3yJIbTaTOB MOKET BO3ZHUKHYTh HEOOXOAMMOCTb OTPEryJupoBaTh OapabaH
TaKUM 00pa3oM, YTOOBI JICKAIIHE PAIOM TaOJETKH HE YIMUPATUCh APYr B JIpyra U UMENd
BO3MOKHOCTh MajiaTh cBOOOAHO. OOBIYHO OCTATOYHO YCTAHOBUTH och mox yriom 10° k
OCHOBAHHUIO.

HcnbiTanue TO3BOJSIET ONPENENIUTh HCTUPAEMOCTh TalieTok 0e3 000JI0uKH mpHu
ONpEENICHHBIX YCIIOBUAX, T.€. IOBPEKICHUS IOBEPXHOCTH TaOJIETOK IO BO3AEHCTBHEM
MEXaHUYECKOTO yJapa WIH UCTUPAHUS.
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«Mertobl 1 000pyioBaHUE (hapMaleBTHIECKOTO aHaIN3a»
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HctupaeMocTh BbIpakaroT MOTEPENH B MAcCCE, BHIYMCICHHOW B MPOLIEHTAaX OT MCXOIHOU
MacCChI UCTIBITYEMBIX Ta0IETOK.
Heo6xoaumo yka3aTh YMCII0 TaONETOK, B3STHIX ISl HCIIBITAHMS.

4. NnarocTpaTUBHBIN MaTepuaJ:
- TaOJIHIIBL,
- mpeseHTaiust Microsoft Power Point.

5. JIuteparypa:

OCHOBHAafl:

HA PYCCKOM sI3bIKe

1. Ananu3 neKapcTBEHHBIX NMPENapaToB, MPOU3BOIHBIX APOMATHIYECKUX COCTUHEHUI:
OpnabaeBa C.K.-IlIsivkent: Tunorpadus «Oiaem».- 2012.-270 c.

2. AcunbOekoBa, A. J1. [IpoMbIlIeHHBIE METO/IBI MTOTYYCHHS JTIEKAPCTBEHHBIX CPENICTB:
naboparopusblil npaktukyM / A. 1. Acuns6exoBa, C. K. Opnabaesa. - Anmatsl : New book,
2022.-212 c.

3. T'ocymapctBennass dapmakoness Pecryonmukm Kasaxcran.-Anmatel:  M3natenbckuii  goM
«Kubex xombi».-2008.-Tom 1.-592 c.

4. T'ocynapctBeHHast ¢apmakories PecnyOnmuku Kaszaxcran.- Anmatel: M3marenbckuit  gom
«Kubex xombi».-2009.-Tom 2.-804 c.
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2. HopmaruBHblE MaTepuanbl IO KOHTPOJIO KayecTBa JICKAPCTBEHHBIX  (QopMm
MIPOMBIIIJICHHOTO TTPOU3BO/ICTBA.
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cnenuduKanuy KayecTBa TadJIeTOK.
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Tpaxe.
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Tpaxe.

6. OcobeHHOCTH aHaNHM3a TaOJETUPOBAHHBIX JIEKAPCTBEHHBIX (hOPM.

7. OmpeneneHune TecTa «pacTBOPEHHEY, coriacHo TpedoBanusm ['® PK?

8. OmpeneneHne TeCTa «pacragaeMoCcThby, coraacHo TpedoBanusim ['d PK?

9. OmnpeneneHne TeCTa KACTHPAEMOCTBY, cOrJIacHO TpeboBanusm ['d PK?
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