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CHEMISTRY IN PHARMACEUTICAL EDUCATION
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Y crarTi HaBefieHO POJ/Ib Ta Heo0Xi/[HICTh BUKOPHCTAaHHSA PO3paxyHKOBHUX 3aiay NPY BUBYEHHI aHA/IITHYHOI XiMii cTyAeHTaMu
¢apmaneprinunoro ¢akyaerery y JBH3 “TepHoninbchbKuii jep)kaBHuii Meguunuii yHiBepcuter imeni 1. $1. Fop6aueBcbKoro

MO3 Ykpainu”.

The article describes the role and necessarily usage the calculation tasks at studying of analytical chemistry on Pharmaceutical
Faculty in SHEI “Ternopil State Medical University by I. Ya. Horbachevsky of MPH of Ukraine”.

Beryn. Po3paxyHkoBi 3afaui mociziatots ocobmvBe
MicCLle MPY BUBUEHHI aHaJIiTUYHOI Ximil. CucTtemMaryu-
He IX pO3B’s3yBaHHS CIIPUSE CBiJOMOMY 3aCBOEHHIO
XiMIiUHMX 3HaHb, (POPMYBaHHIO JIOTIYHOTO MUC/IEHHS,
PO3BUTKY PO3YMOBOI JiI/IbHOCTI, HABUA€ NIPaKTUYHOIO
BHUKODUCTaHHS HAOyTUX TeOpeTHUHUX 3HaHb. BBeeH-
Hf 3a/la4 y HaBYaIbHUM TIPOLiec Jjae 3MOr'y peastisyBaTu
TakKi AUAAKTUYHI IPUHLIATIA HaBYaHHS, K 3a0e3reueH-
HsI CAMOCTIMHOCTI # aKTUBHOCTI CTY/IeHTiB, IOCSITHEH-
HSI €JHOCTI 3HaHb i BMiHb.

Po3paxyHKOBi 3asaui MO)KHa BUKOPUCTOBYBaTH Ha
BCIX eTariax HaB4aIbHOIO IPOLeCy: IIPU BUBYEHH| HOBOIO
Marepiany, Ipu Horo 3aCBOEHHI, a TAKOXK TMPU TiepeBipiii
Ta KOHTPOJIi 3HaHb CTYJeHTiB. HalTicHimumii 3B’ 30K
3HaHb i Jifi € 0CHOBOIO (POPMYBaHHS Pi3HUX MPUIIOMIB
MUCJIEHHS: Cy[>KeHb, BUCHOBKIB, /0Ka3iB [1, 2].

OcnHoBHa yactuHa. [ 0J10BHUM 3aBAaHHSM MiATOTOB-
KU IPaMOTHOTO (paxiBLisl € CTBOPEHHS B XOZi HABYaHHS
MilHOI 06a3u QyHJaMeHTaNIbHUX 3HaHb, (POpPMYBaHHS
rpodeciiHix HaBUYOK i BMiHb. BUBUeHHS aHaTiTUU-
HOI XiMil Ha pyroMy Kypci HaBUaHHS € MiZITOTOBKOIO
CTYZ,eHTIB /10 CBiZJOMOr'0 CIIPUMHATTS NPO(DIIbHUX JUC-
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AmnajniTUyHa XiMisl — HayKa eKCllepUMeHTa/bHa,
0fHaK, 100 y Mali0yTHEOMY TIPOBi30p-aHAITUK MiT
YCTIIIHO pO3BMBATH HOBI HAIIPSIMKU i CaMOCTiiHO BU-
pilllyBaTy MPaKTUYHi 3aBAaHHS, BiH MOBUHEH ITTMOOKO
3aCBOITU TeOPeTUYHi OCHOBU CyYaCHUX MEeTOJIB aHa-
qizy. IIbomy, 6e3 cyMmHiBY, Cripysi€e po3B’s30K 3azad,
SIKi CTOCYHOTBCS TeOpii Ta NPaKTUKU Pi3HUX PO3Li/IiB
aHaiiThuHOI Ximii [3, 4].

HeopraniuHi i opraHiuHi Jikapcbki 3ac00H IIMPOKO
3aCTOCOBYIOThCS B MeAnuHiii mpaktuili. I[1Jo6 craH-
JIApTU3YBaTH TaKi JIiKapChbKi 3aco0u, HeoOXiHO BMiTH
TIPOBECTH IeBHi TeOpeTUUHi po3paxyHkKH. ITic/is nporo
TIPOBi30py MOTPiOHO BMiTH BU3HAUATH SIKiCHUNA CKIaJ,
Ki/IbKicHUM BMicT Oygb-sikoro 3aco0y, 110 MiCTUTb
KOMIIOHEeHTU HeOpraHiuHOl i opraHiuyHoOl NpUpozu.
Harpukiiag, i30TOHiYHa KOHLIEHTpAaLlisi TPOIMKCaHOI JTi-
KapChKOI peUOBHHU He 3aBX/ 1 BKa3y€TbCS B PeLelTi.
Y 1bOMY BUNAZKY IPOBi30P-TeXHOJIOT ITOBUHEH PO3-
paxyBaTy i30TOHIUHY KOHLIEHTpaL}ilo, 3aCTOCOBYIOUYN
MeTO/, i3 BUKOPUCTaHHSM I30TOHIUHUX €KBiBaJIeHTiB
3a HaTpieM xj0puaoM. ToMy MpH CTaHAapTU3aLii Ji-
KapChKUxX opM MaiiOyTHIM MPOBi30p POBOAUTE MeBHi
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PO3paxyHKH, POOUTH BUCHOBKH, BUKOPHUCTOBYHOUM 3Ha-
HHsI, OTPUMaHi 1pY BUBUEHHI aHa/IiTUYHOI Ximil [5].

AHnaniT4Ha Ximisi MOAIAETHCS HAa TPU OCHOBHI PO3-
JiTW: SIKiCHUW aHasi3, KJaCM4Hi MeToAu aHaji3y Ta
¢isuKo-xiMiuHi MeToAM aHami3y. KokeH 3 Lux po3zinis
MICTUTh PO3paxyHKOBI 3a/aui. BuBueHHs faHol fuc-
LIATI/IIHU PO3IIOUHMHAETBCS 3 IKICHOTO aHali3y, B IKOMY
PO3IVISAAI0THCS YOTUPU BUM PIBHOBAr: IPOTO/IITUY-
Ha, reTeporeHHa, OKMCHO-Bi/JHOBHA Ta KOMILJIEKCOYTBO-
peHHs1. KokHa 3 LIMX piBHOBar Mae CBOI KOHCTaHTH (Tep-
MOJUVHaMIiuHi, peasibHi Ta YMOBHi) i1 OCHOBHi MOHATTS
(pH, po3umHHicTb, piBHSAHHS HepHcTa), sIKi B Togaib-
IOMy OyZyTh TeOPETUUHUM TTiJTPYHTSIM [I/151 BUBYEHHST
OCHOB K/IACUYHHUX Ta (i3UKO-XiMiYHUX MeTOZiB aHaJIi-
3y. L1i po3ziiu MicTSITh HaWOi/IBINY KiTbKiCTh 3a7au.

30KpeMa, TIpy BUBUYeHHI Temu “KuCI0THO-0CHOBHE
TATPYBaHHS” 3aZiaui 0a3yloTbCs HA PO3paxyHKax
TOUHOI HaBa)KKW CTaHAAPTHUX DPEUYOBHUH, 00’€MiB
KOHLIEHTPOBaHUX PO3UMHIB KUC/IOT [J/IS1 IPUTOTYBaH-
HSI TUTPaHTIB Ta iX cTaHjapTU3aLjil. A Tako)X MeBHUN
BiZicOTOK 3aliMaloTh 3a/jaui Ha PO3paxyHOK BMICTy
OCHOBHOTO KOMITOHeHTa (JZ[itouoi peuoBUHM) 3a pe-
3y/AbTaTaMy MPSIMOTO, HENpSIMOro (3aMiCHHKOBOTO),
3BOPOTHOTO (3a 3a/IMIIKOM) TUTPYBaHHSI.

[ns Bubopy TMX 4M iHIIMX iHAWKATOPIB y Pi3HUX
TUTPUMETPUUHUX MeTOZaX aHaslily, B TOMY UUCIi U
B IIPOTOJIITOMETPIi, CTYAeHT NPOBOAUTL PO3PaxyHKU
iHIMKaTOPHUX TIOXMOOK Ta MOOYJOBY KPUBUX TUTPY-
BaHHs. Hampuknaz, SKIo iHAMKaTopHa roxubKa Be-
JIVIKa, TO AaHUM iHAWKATOp He MO)Ke OyTH BUKOpPHCTa-
HUI B aHaJIi3i.

Oca/pKyBaibHe TUTPYBaHHS — METO/, TATPUMETPUU-
HOTO aHaJIi3y, sIKKi 6a3yeThCs Ha 3aCTOCYBaHHI TUTPaH-
TiB, 1110 YTBOPIOKTH 3 BU3HAUYBAHO PEUYOBUHOIO Ma-
JI0po3unHHI crionykw. e meTos € hapMakoTieHNM.
3 ycCix MeToZiB 0Ca/)KyBa/JbHOTO TUTPYBaHHS Hai-
OisbLI TOIIMpeHnit — apreHToMeTpist. [Ipy BUBUeHHI
JlaHOTO PO3/i/ly CTy[leHTH PO3B’A3YI0Th 3a/iaui Ha PO3-
PaxyHOK BMiCTy JiFOU0i peUYOBHHHU B JliKapChKUX (op-
Max SIK OpraHiuHoi, TaK i HeopraHiyHol NPUPOAH, 30-
kpema takux, sk NaCl, NaBr, KBr, Nal, KI, edenpuny
TiIpOXJIOpYAY, Ta/IOreHITOXIIHUX OPraHiYHUX PeYOBHH
— bpowmizoBany, kapbpomainy, 6pomMkamdbopu, Ajs
BU3HAUEHHS BMiCTy Cpib/ia B pemnaparax: MpoTaproyi,
KOJIaproJ, cpibsa HiTpary.

e ogarM 3 dapMakoneHHUX METOJiB aHami3y €
KOMILIeKCOHOMeTpist. Lleli MeToA ekcIipeCHUiA, TOUHUI
i 3aCTOCOBY€ETHCS B aHasi3i CyOCTaHIiM i TiKapChKUX
3acobiB. ITig yac BUBUeHHs TeMH “KoMruieKcuMeTpuy-
He TUTPYBaHHA” CTYZeHTH IpaLlolTh HaJ, 3ajava-
MM Ha BU3HA4YeHHSI BMICTy MarHito, KaJbLlit0, LIUHKY,
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MIIOMOyMy, BiCMyTY Y JiKapCbKHX 3aco0ax — psSIMUM
TUTPYBaHHSM, a aJlOMiHI — METOZOM 3BOPOTHOTO
TUTPYBaHHs. A TaKOX IPOBOJSATH PO3PaxXyHKU KOMII-
JIEKCOHOMETPUYHOI'0 BU3HAUEHHsI Macu Ta BMiCTy He
JIIlle KaTioHiB MeTaJiiB, ajie i aHiOHiB, 3aCTOCOBYIO-
yr GOpMy/M pO3paxyHKy MacH 3a pe3y/bTaTaMy He-
MpSIMOTO (3aMiCHMKOBOTO) i 3BOPOTHOTO TUTPYBaHHS
y TIO€HaHHI 3 MeTOLOM OCaJKeHHs.

3HaHHS OCHOBHMX MOJOXeHb i 3aKOHOMipHOCTel
MeTOJIB peJOoKCUMeTPIi € Ba)K/IMBOK YaCTHUHOK B
aHaiTUUHIN ocBiTi nposizopa. [Ipu po3B’si3yBaHHI
3a/lau 3 OKMCHO-BiJHOBHOI'O TUTPYBaHHS CTYZEeHTH
TIOBUHHI BOIOAITH (hopMy/iamMu Jijisi OOUMCIEHHST MO-
JIIPHOI Macy, TUTPY, TUTPY IO BU3HauyBaHili pe4yoBUHi,
MacoBOi YaCTKH, MacoB0O-00’€MHOI UaCTKH, eleKTpo-
PYLUiliHOI CM/IH, CTaHJAPTHOTO OKMCHO-Bi[HOBHOTO
MoTeHLliany, IKWil PO3paxoBYIOTh MO PiBHAHHIO
HepHcta — Iletepca. lle HeoOxi[HO BpaxoByBaTu
npu pospaxyHkax smicty H,O,, 3ai3a, Hatpii HiTpU-
Ty, KApOOHOBUX KHUCJIOT, CIIONYK 3 TiZipa3orpyrnamu
R — NH — NH - R Towo.

17151 3a06e3reueHHs TOUHOCTI BUSHAUEHHS i eKOHOMi
BUTPAT PeaKTHBiB MPOBi30py-aHaTi TUKY MTOTPiOHO BMi-
TH MIPOBOAMTH TIOTIepe/iHi po3paxyHKH MacH (00’ emy)
JIiKapcbkoi (hopMu, TOTPiOHI A1 aHasTi3y, BeTMUMHU
PO3BeJIeHHsI, TUTPY, KOeilli€eHTiB rlepepaxyHKYy, Teo-
PEeTUYHOTr0 00’ €My THUTPAHTY, OL[iHIOBAaTH Pe3y/IbTaTH
aHastizy i poOUTH BUCHOBKH.

OTKe, 3aIIpOINIOHOBAHI [TPX KOHTPOJIi 3HaHb i YMiHb
PO3paxyHKOBi 3ajlaui BUMararoTb CaMOCTiMHOIO MO-
LIYKY LUUIAXIB i BapiaHTiB i BUpIIIIeHHS.

BaxivBe 3HaueHHsI MalOTb PO3paxyHKU B I'paBi-
MeTpUYHOMYy aHasisi. CTyeHT NOBUHEH BMITH pO3-
paxoByBaTH Macy HaBaXKKHU J0C/IiZPKyBaHOTO 00’ €KTa
B 3aJIEXKHOCTI Bifi ocamKyBaibHOi hopmu (amopdHa
Yy KpUcTaiiyHa). HacTyrHuM eTarioM aHasi3y € BUGip
ocCajpKyBaya Ta pPo3paxyHOK HOro Ki/IbKoCTi, HeoOxXizi-
HOTO [i/1s1 TIOBHOTO [1epeBe/leHHs BU3HauyBaHOr O i0Ha B
ocaz. B nofanbiiioMy Lieli ocaji MpOMUBAIOTH Bi/ITIOBII-
HUM PO3UMHOM, KiJIbKICTb IIPOMUBaHb CTY/|eHT ITOBUHEH
BMITH po3paxysaru. I10 3akiHUeHHIO IpoBefieHHs fl0-
clifiKeHHst Tpeba MPOBeCTH pO3paxyHOK BMiCTY BU3Ha-
YyBaHOI PEUOBHHHM B IOC/Ti/PKyBaHOMY 00’ €KTI.

[Ipy BuBYeHHi (hi3WKO-XiMiYHMX MeTO[iB aHami3y
(moTeHLIiOMeTpisi, MOTeHLioMeTpUUHe BU3HaueHHs pH,
xpomarorpadisi) uepe3 HecTauy MpUIaZl0OBOTO 3a0e3-
TieyeHHsI BUHUKA€E HeoOXi/IHICTh KOJIEKTUBHOTO BUKO-
HaHHS pO3paxyHKOBUX 3a7a4. [Ipu iboMy hopmyeThCst
BMIiHHS CTYZ,eHTa IpaL0OBaTU B KOJIEKTUBI.

Tema “OnTUuHi MeTOLV aHai3y” BUMarae Bifj CTy-
JleHTa BMiTH p03pax0ByBaTy KoeiL[ieHT IpOITy CKaHHS,

25



BIJOCKOHAJ/IEHHS BUII]Of MEJUYHOI OCBITH

KOHL|EHTPALIi}0 PO3UMHY Yepe3 OITUYHY I'YCTUHY PO3-
yKHYy ab0 1MOKa3HUK 3a/I0MJIEHHS], @ TAKO)K PO3PaxO0BY-
BaTH 3HAYEHHsI TUTOMUX a0 MOJISIPHUX KoeillieHTiB
MIOIVIMHAHHA Y IlepepaxyHKy Ha KaTiOH BiZITIOBiIHOTO
MeTasy. OO0B’I3KOBO 3BEPTAETHCS yBara Ha PO3B’°si30K
3afiau CrieKTpo()OTOMeTPUUHMX BU3HAUEHb BMICTY Jie-
BOMilleTHHY, pubodraBiHy, cTpenTouuay B TabseT-
Kax, BU3HAUYeHHs BMICTy BiTaMiHy B,, B iH’€KL[IiHHUX
pO3uMHaX, BU3HAuUeHHs1 BMICTy cymu (D/1aBOHOIZIB B
tabseTkax ¢asiny. ITic/isi 06paxyHKiB KOXKHOI 3a/a-
Yi CTyZ1eHTH pPOOJISITb BUCHOBOK TPO Z0OPOSIKiCHICTh
Tripernapary.

PedpakromeTpuuHi po3paxyHKy MaiOyTHi ¢axiBLi
BUKOPUCTAKOTh Ha INPAaKTHUL J/Is1 KiJIbKICHOTO BU3Ha-
YeHHS1 KOHL|eHTpaLlil peyoBUH BOJHUX Ta HEBOJHUX
PO3UMHIB, OPraHiuHMX Ta MiHepa/IbHUX KUCJIOT, COJel,
KOHL|EHTPALlil eTUWIOBOI0 CIUPTY, VIiLepoJLy, [/ BU-
3HaueHHs BMicTy Oisika B KPOBI, a TakoX JJ1s iZIeHTH-
¢ikaujii peyoBUHH, 47151 KiTBKiCHOTO BU3HAYeHHS OFHO-,
[IBO- Ta 0araTOKOMITIOHEHTHHX CyMilliel, sIKOCTi po3-
YMHIB PEUOBHH Ta TePMiHiB ix 30epiraHHsi.

CyuacHi ikapcbKi 3acob6u 37e6ibioro € dararo-
KOMITIOHeHTHUMHU. Ha fonomMory nposi3opy-aHaiTUKy
MIPUXOAUTE OAaraToXBUIbOBA CIIEKTPO(OTOMETPIs, sIKa
Jla€ 3MOry IpOBeCTH BU3HAYEHHS IBOX-TPbOX KOMIIO-
HEHTIB 3 O/IHi€] HaBa)XKu Ipeniapary. Tomy CTyzeHTH
BUaThCsl pO3pax0ByBaTU KOHL|EHTpaLlil, MaCOBi YaCTKHY,
BMICTH /IiFOUMX PEUOBHH B OZiHiH TabmeTri 6araTokoM-
TIOHEHTHUX cucTeM. Texx BeslvKa yBara NpU/iIseTbCs
PO3B’5I3Ky 3aZla4 Ha 3aCTOCYBaHHS JuQepeHLiiaTbHOT
crniekTpooTOMeTPil, OCKIIbKY TIPOBi30pY-aHATITUKY
JIOBOZIUTHCSI aHAJTI3yBATH BUCOKOKOHLIEHTPOBAHI PO3UMHU
abo BU3HAYaTH BMiCT PEUOBHH y MPUCYTHOCTI 3ab6apB-
JIEHUX PO3YMHIB 3 BUCOKOIO OITUYHOIO I'yCTUHOXO.

IIpu BuBueHHi Temu “EnekTpoximiuHi MeToau
aHasli3y” 3BepTacTbCsl OCHOBHA yBara Ha PO3B’s30K
3a/la4 3a pes3y/bTaTaMM IIOTeHL[iOMeTPUUYHOI'0 THU-
tTpyBaHHsi. CTyfeHTH OyAyIOTH iHTerpaabHy Ta
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OcTaHHIM YacoM i3 MiJBUILIEHHSIM BUMOT J10 SIKOC-
Ti JIiKapCHKKX 3aCc00iB 000B’I3KOBUMH CTa/IM METOAU
ra3oBoi Ta BUCOKOe(heKTHUBHOI PiJMHHOI XpOMarorpa-
(il B aHai3i cybeTaHIfil i roTOBUX JTiKapChKUX (OpPM.
Tomy Ha 3aHsaTTi “Xpomarorpadiuxi MmeToau aHamizy”
CTYZEeHTH PO3B’S13yI0Th 3aJjaui Ha KiJIbKiCHe BU3HaU€eH-
Hsl IOMIIIKY 3 BUKOPUCTaHHSAM DO3UMHY IOPiBHSIHHS
3 Bi/IOMOIO KOHL|eHTpALli€0 JOMIIIKH, 3BePTa€ThCs
yBara Ha MeTO/, BHYTPIIIHBOI HOpMaJli3allil, Ha Me-
TOZ, ITOPIiBHSIHHA 3 PO3BeleHUM PO3YMHOM OCHOBHOI
PEYOBMHHU, a TAKOK Ha METO, CTaHAAPTHUX [J00aBOK
JJIS1 T IBULLIEHHS] TOYHOCTI. 3aCBOEHI 3HAHHSA i3 JjaHOl
TeMH CTYZ€HTH 3aCTOCYylOTh Y TMOJablIili MpaKTULli
IS TIPOBeIeHHS ileHTHdiKallil iHrpe/lieHTIB B CK/1aji-
HUX JIIKapCBKUX Iperiaparax 3a JO0IIOMOIOK Pi3HUX
BUJiB XpomMarorpadii.

OTtxe, po3B’si3yBaHHA 3a/a4 J03BOJISIE CTy[eHTaM
3aKpilUTH 3HaHHS, NPAaKTUYHO 3aCTOCYBaTU Teope-
TAYHUI MaTepias Ha MPaKTHULli, CIIPUSIE 3aTy4YeHH!O IX
[0 caMOCTiltHOT pobOTH 3 BUKOPUCTAHHSIM He TiJIbKU
MiJPyYHUKIB, ane i 10JaTKOBOI JiTepaTypH.

SIK 1okasye rpakTHKa, po3B’si3yBaHHs PO3PaxXyHKO-
BUX 3a7iau € e()eKTHBHUM i TIOETarTHAM ()OPMYBaHHSIM i
PO3BUTKOM yMiHb CTyZAeHTiB. CriouaTKy po30MpaeThes
3pa30K 3azadi, opma 3armcy, ToTiM PO3B’SI3yIOThCS
aHasoriudi Ta obepHeni 3amaui. Komu cTyaeHTH Ha-
BUWINCS PO3B’S13yBaTH THUIIOBI 3aaui, [IOYMHAETHCS
eTan PO3BUTKY BMiHb, SIKMM peasi3yeTbCs LIISXOM
PO3B’si3yBaHHS CKIaJHIIIMX Ta KOMOiHOBaHUX 3a71au.

BucHoBok. OT)XXe, p0o3B’s13yBaHHs PO3paxyHKOBUX
3a/lau € HeBi/l’ EMHOI0 YaCTUHOO IIPAKTUYHOIO 3aHATTS
TPV BUBUEHHI aHa/IITUUHOI XiMii Ha (hapMaLieBTHIHOMY
takynbTeTi. Lle 103BOMsIE Kpallje 3pO3yMiTH OCHOBHI
MeTO/IY Ta MPUHUOMM XiMIUHOTO aHasi3y, a TaKoX Ha-
OyTU KOMIUIEKCHUX XiMiUHUX 3HaHb, HeOOXiJHUX /17151
VCITLIHOTO BUBUEHHS ()aXOBUX AUCLIUTLTiH.

3ar. peg. @. O. Ummsenko. — [I. : Bug-so [IHinponeTp. Harl.
yH-TY, 2008. — 440 c.

4. Uvnnenko @. O. CyuacHa aHaniTU4HA XiMifl: efek-
TPOAHATHYHI MeToau : Haeu. 1ocib. / ®. O. UmueHko,
L. B. Kopob6osga. — /1. : Bug-so JHY, 2010. — 280 c.

5. dapmarieBTHUeCKas XuMus : yueb. rocobue / mog
pen. JI. I1. Ap3amacuesa. — M. : TOOTAP-ME]], 2004. —
640 c.

Otpumano 25.09.15

26 ISSN 1681-2751. MEIMYHA OCBITA. 2015. Ne 4



