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1. Craryc Ta cTpyKTypa AUCHHUILIIHH

Craryc AUCIUTUTIHU O00B’a3K0Ba

Koxg mucrmmutinm B OIlll/micue | OK 19. Iucumruiina 3arajibHOT MiATOTOBKA

mucrminiad B OITI]

Kypc/cemectp 2 kype aenna ¢opma HaBuanus (III, IV cemectp)
2 xypc 3aouna ¢popma HaBdanHs (111, IV cemectp)

Oocar JTUCLUAILTIHU (3arasibHa | 225 roaun /7,5 kpeautiB €EKTC

KUTBKICTh rouH/ KUTBKICTB

kpeautiB €CKTC)

KinbKicTh 3MICTOBUX MOJYJIiB 8 MotyIiB

CTpyKTypa TUCIUTIIIHA Ouna ¢opma HaBuanHs: JIekii - 28 ro.
[IpakTuyni 3anatTs - 114 rog.
CawmocriitHa po6ota -83 ros
3aouna ¢opma HaBuyaHHs: JIekii - 8 ro.
[Ipaktuyni 3aHaTTS 34 TOI.
CamocriitHa po6ora 183 rog.

MoBa BUKIagaHHA YkpaiHcbKa

dopma HaBYAHHSA Ouna, 3a04Ha

2. Onuc JucHuIIiHU

KopoTka aHoTamisi Kypcy, akTyajbHicTh. {uciumuiina «AHaJTITHYHA XiMis» HAJICKHUTH 10
JUCHUIUTIH  3arajbHOi MIATOTOBKM LHUKIY MpogeciiiHO-Opi€eHTOBAHOT MiJrOTOBKU  (haXiBIIiB
cnenianbHOCTI 226 @apmanis, mpomucioBa (apmaiis. BUBUEHHS IUCHMIUIIHM CHpSMOBAaHE Ha
OTpUMaHHS 3HaHb TEOPETUYHHX OCHOB XIMIYHOTO aHami3y Ta CYy4acHHUX (PI3UKO-XIMIYHHX METOMIB
JOCIIKeHHS1, Ha ()OpPMYBaHHS MPAKTUYHUX HABUYOK 1 YMiHb NMPOBEJCHHS SKICHOTO Ta KUIbKICHOTO
aHaJIi3y PEeUOBHH Ta iX CyMillel XIMIYHUMHU Ta IHCTPYMEHTAIbHUMHU METOJIaMH. AHATITUYHA XiMisl K
HaBYaJlbHa JIMCLUIUIIHA OPIEHTOBaHA Ha OTPUMAaHHS 3HaHb HEOOXIAHMX JUISl YCIIIIHOTO 3aCBOEHHS
JUCLUIUTIH Mpo¢eciiiHol MiAroTOBKU Ta nependayae GopMyBaHHS yMiHb 3aCTOCYBAHHS OJIEpKaHUX
3HaHb y NMpodeciiiHii MIsITHHOCTI.

IlepeapexBi3uTH: s YCIHIIIHOTO 3aCBOEHHS AUCITUIUTIHU Ta I JTOCSTHEHHS MPOTPaMHUX
pe3ynbTaTiB HeoOXiaH1 6a30B1 3HAHHS 3 TAKUX TUCIHILIIH «3araibHa Ta HeOpraHiuHa xiMisy, «Buina
MaTeMaTHKa 1 CTaTUCTUKay, «bloyoriuna ¢gizuka 3 Gpi3MYHUMHU METOAAMU aHATI3Y».

Mera kypcy Ta ioro 3HadeHHs AJs1i npodeciiiHol AiAIBHOCTI: METOI HaBYaJIbHOI
TUCIHUIUTIHA «AHATITHYHA XIMisD» € OTPUMAaHHS CTyIEHTAaMU HEOOXITHUX TEOPETHUYHUX 3HAHb, a
TaKoX (POPMYBaHHSI BaKJIMBUX HABUYOK 1 BMIHb 1110/10 IPOBEACHHS SIKICHOTO Ta KUJIbKICHOTO aHaIII3y
PEUOBHH Ta X cyMillel XIMIYHUMHU Ta IHCTPYMEHTAIbHUMH METOaMHU.

3acBOEHHS AUCITUIUTIHU T03BOJIUTh HAOYTH CTYJEHTaM TaKi KOMIETEHTHOCTI:

- IHmezpanbHa:

3/1aTHICTh PO3B’S3yBaTH CKJIAJHI 33/a4l Ta KpUTUUYHO OCMUCIIIOBATH M BUPILIYBaTH MPAKTHYHI
npobiemu y mpodeciiiHiii (apmaneBTHUHIA Ta/ab0 AOCTIAHUIBKO-IHHOBAIIMHIN isSIBHOCTI 13
3aCTOCYBAHHSM IIOJIOXKEHb, TEOpI Ta METOAIB (PYHIAMEHTAJbHUX, XIMIYHHUX, TEXHOJOTIYHHX,
010MEIMYHUX Ta COLIAJbHO-EKOHOMIYHMX HAayK; IHTErpyBaTH 3HAHHS Ta BHpIIIyBaTH CKJIAJIHI
MUTaHHS, (OPMYIIOBATH CYIKEHHS 3a HEAOCTaTHhOi abo oOMexeHol iH(opmarlii; 3po3ymulIo i
HE/IBO3HAYHO JJOHOCUTH BJIACHI 3HAHHS, BUCHOBKHU Ta iX OOTPYHTOBaHICTh 10 (axoBoi Ta He(haxoBOi
ayauTopii.

- 302A/IbHI.

3K 2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIIsIX.

3K 3. IIparnenss 1o 30epeXeHHs] HABKOJIHUIIHBOTO CEPEI0BUINA.



3K 4. 3gatHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHANI3y Ta CUHTE3Y, BUNTHUCS 1 OYTH Cy4yacHO
HaBYCHUM.

3K 6. 3HaHHA Ta po3yMiHHS NPEeIMETHOT 00JIaCTi Ta po3yMiHHS MpodeciiiHol AisITBHOCTI.

3K 7. 3naTHicTh 10 amanTanii Ta Jii y HOB1# cUTyaIlii.

3K 8. 3maTHICTh CHINKYBaTHCS JEP>KaBHOIO MOBOIO SK YCHO, TaK 1 NMHCHMOBO, 3JaTHICTh
CHIJIKYBaTHUCS 1HO3EMHOIO MOBOIO (TIEPEBa)XHO aHTIIIMCHKOIO) HA PiBHI, 110 3a0e3neuye eHeKTUBHY
npodeciiiHy TisIbHICTb.

3K 9. HaBuuku BUKOpHUCTAaHHS 1HGOPMAIIHHUX 1 KOMYHIKAI[IMHUX TEXHOJIOTIM.

3K 10. 3parHicTh A0 BUOOpPY CTpaTerii CHiIKyBaHHS, 3[JaTHICTh MPAIIOBAaTH B KOMaHII Ta 3
eKCIIepTaMH 3 1HIIMX TaTy3ei 3HaHb/BHUIIB €KOHOMIYHOI JISJTHOCTI.

3K 11. 3naTHicTh OLIHIOBATH Ta 3a0€3Me4YyBaTH SAKiCTh BUKOHYBAaHUX POOIT.

3K 12. 3gaTHICTh IPOBEICHHSI TOCTIPKEHb Ha BIAMOBIIHOMY PiBHI.

- cneyianvHi ((paxosi, npedmemHi):

@K 19. 3narHicTh OpraHizoByBaTH Ta 3A1MCHIOBATH KOHTPOJIb SIKOCTI JIIKapChKUX 3ac00iB y
BIJNOBITHOCTI 3 BHUMoOramMu 4YuMHHOI [lepxaBHOi (apmakonei YKpaiHM Ta HaJCKHUX MPAKTHK Y
¢dapmarii, BU3Ha4aTH criocoOu BiOOpy mpod jsi KOHTPOIIO JIKApChbKUX 3ac00iB Ta MPOBOJUTH iX
CTaHJAPTHU3AIlII0 BIAMOBITHO JO JIFOYUX BHMOT, 3al00iraTH pO3MOBCIOHKCHHIO (pabcrdikoBaHUX
JIIKapChKUX 3aC00iB.

®K 20. 3patHicTh 3MIHCHIOBATH PO3POOKY METOAUK KOHTPOIIO SIKOCTI JIIKAPCHKUX 3ac00iB, Y
TOMY 4YHCIi aKTUBHUX (hapMaleBTHYHHX IHTPEMI€HTIB, JIKAapChKOI POCIMHHOI CHPOBHHHU i
JOTIOMIDKHMX PEYOBHH 3 BHUKOPHUCTAHHAM (I3MYHHMX, XIMIYHUX, (I3UKO-XIMIYHUX, O10JOTIYHUX,
MiKpOOi0JI0TIYHUX, (PapMaKOTEXHOJIOTTYHUX Ta (PapMaKOOPTaHOJEITUYHUX METO/IIB KOHTPOJIIO.

IMocTpexBizuTH: 3HAaHHSA Ta BMIiHHA, HAOyTi MiJ Yac BUBYCHHS AMCLUMUILUIIHU 3aKJIaJal0Th
OCHOBH JIJIsl YCHIIIHOTO 3aCBOEHHSA JMCUHUILIIH mpodeciiHol miaroroBku «PapmaneBTUUHA XIMisy,
«TexHonorist nikiB», «ToKcHKOJOTiYHA Ta cymoBa XiMis», «Dapmakornosis», «CraHgapTu3aiis
JKapChKUX 3ac00iB», «DI3UKO-XIMIYHUM aHaNi3 y CTBOPEHHI JIKiB» Ta CHPUSAIOTH (HOPMYBaHHIO
MPaKTUYHHUX HABUYOK 1 yMIHb IPOBEACHHS SIKICHOTO Ta KIJIbKICHOTO aHali3y pe4OBHUH, HEOOXITHUX Y
npodeciifHiil AiSUTBHOCTI.

3. Pe3ybTaTH HABYAHHS AUCIMILIIHM:

[Iporpamui pe3ynbraTi HaBuaHHs (IIPH):

I[IPH 2. 3acrocoByBaTu 3HaHHS 3 3arajlbHUX Ta (PAxXOBUX JUCUUIUIIH Yy MpodeciiiHiil
TISUTBHOCTI.

I1PH 3. loTpumyBaTHCh HOPM CaHITAPHO-TITIEHIYHOTO PEXUMY Ta BUMOT TEXHIKU O€3MeKH pU
3/1IHCHEHH] TPOQeciiHOI TiSITBHOCTI.

IIPH 4. JlemoHCTpyBaTH BMIHHS CaMOCTIHHOIO MOIIYKY, aHaJi3y Ta CHHTe3y 1H(opmarii 3
pI3HUX JUKepel Ta BUKOPUCTaHHS LMX pe3yNdbTaTiB s pIMLIEHHS TUIIOBUX Ta CKJIAJHHUX
Crieriagi3oBaHuX 3aBAaHb MPodeciitHol AisTBHOCTI.

[IPH 8. 3giiicHioBaty mnpodeciiiHe CHOUIKyBaHHS JAEpKaBHOI MOBOIO, BUKOPHCTOBYBAaTH
HaBUYKH YCHOI KOMYHIKAIlli 1HO3€MHOIO MOBOIO, aHAJi3yloud TEKCTH (axoBOi CIPSIMOBAHOCTI Ta
nepekyIaiaTi 1HIIOMOBHI iH(OpMaIliiHi Jpkepena.

[TPH 9. 3niiicHioBaTH npodeciiiHy NisIbHICTE BUKOPUCTOBYIOUH 1H(OpMaIliifHi TEXHOJIOTT],
«Indopmaniiini 6a3u JaHUX», CHCTEMHU HaBirailii, Internet-pecypcu, nporpamHi 3acodu Ta iHII
1H(pOopMaLIHHO-KOMYHIKallii{H1 TeXHOJOT1].

I1PH 12. AnanizyBatu iHpopMallito, OTpUMaHy B pe3yibTaTi HAYKOBHX JOCIIIKEHb,
y3arajibHIOBaTH, CUCTEMAaTU3yBaTH i BUKOPUCTOBYBATH ii y MpodeciiiHiil isIbHOCTI.

ITPH 30. 3a6e3neuyBaTu KOHTPOJIb AKOCTI JIIKAPChKUX 3aC00iB Ta JJOKyMEHTYBAaTH HOTO
pe3yibTaTH. 3M1ACHIOBATH YIPABIIHHS PU3UKAMH SIKOCTI Ha yCIX eTarnax >KUTTEBOTO UKy
JKapChKUX 3aCc001B.



B pe3ynbrati BUBUCHHS TUCIUILTIHA «AHAITHYHA XIMisD» 3100yBad OCBITH IOBUHEH:

3namu:

—OCHOBHI MOHSTTS 1 3aKOHH, IIIO JICKATh B OCHOBI aHAJITHYHOL XIMiT;

—OCHOBHI €TaIy pO3BUTKY aHAITHYHOI XiMil, i1 cyyacHUi cTaH;

—OCHOBHI TIOJIOKEHHSI TEOpii 10HHUX pPIBHOBAar CTOCOBHO pEaKiii KHCIOTHO-OCHOBHOTO,
OKHMCHO-B1JTHOBHOT'0, OCa/PKyBaJIbHOT'O 1 KOMIIJIEKCUMETPUYHOTO XapaKTepy;

—METOH 1 CIIOCOOU BUKOHAHHSI SIKICHOTO aHaJi3y;

—METOJIM, MPUAOMH 1 CIMOCOOM BHUKOHAHHS XIMIYHOTO 1 (I3MKO-XIMIYHOTO aHawizy s
BCTaHOBJICHHS SIKICHOTO CKJIAJTy 1 KUTbKICHUX BH3HAYCHbD;

—METOAM BUSABJICHHS KaTIOHIB Ta aHIOHIB;

—METOJIM PO3ICHHS PEUOBUH (XIMiUH1, XpomaTorpadidydi, eKCTPaKIIHHHHN ),

—OCHOBHM MAaTEMAaTUYHOI CTaTUCTUKU CTOCOBHO OLIIHKM NPaBWJIBHOCTI Ta BiIATBOPIOBAHOCTI
pe3yibTaTiB KUIBKICHOTO aHaJi3Yy;

—IpaBuJia TEXHIKU Oe31eku mpu poOoTi B XiMiuHiH 1abopartopii;

—pOJIb 1 3HaYEHHS METOIB aHATITHYHOT XiMii y apmartii, B MpaKTHYHIA TISTTLHOCTI TPOBI30Da;

—OCHOBHI JIiTepaTypHi JKepena, JOBIIKOBY JIiTepaTypy 3 aHATITHYHOT XiMii.

Bmimu:

—KOPHUCTYBATUCS MIPHUM IIOCY/IOM, QHAJITHYHHUMH BaraMu; BOJIOJITH TEXHIKOIO BHKOHAHHS
OCHOBHHX aHAJIITHYHUX OMNEpaliii mpu SIKICHOMY 1 KUIBKICHOMY aHaii3i pEeYOBHHH, T'OTYBaTH 1
CTaHJAPTU3yBATH PO3YMHU aHATITUYHUX PEareHTIB;

—BimOMpaTH cepeqHio Npoly, CKIAJaTH CXeMy aHallizy, MPOBOAWUTH SKICHHHA 1 KUIbKICHUIM
aHaJli3 PEYOBMHM B MEXaxX BHKOPHCTAHHS OCHOBHUX MPHHOMIB 1 METONIB, NepeadadeHux
IPOrpamoro;

—MpaloBaTH 3 OCHOBHUMH THUIIAMH TMPHUJIAJIiB, BUKOPUCTOBYBAHUMH B aHaii3l (MiKpOCKOIH,
(OTOETIEKTPOKOIOPUMETPH, CIIEKTPOPOTOMETPH, MOTEHI[IOMETPH, KOHIAYKTOMETPH, IMOISIPUMETPH
TOIIO);

—BHOMPATH ONTHUMAJIBHUNA METOJ SKICHOTO 1 KIJIbKICHOTO aHaJIi3y PEYOBHHU;

—OynyBaTu KpUBI TUTPYBaHHS 1 BCTAHOBIIIOBAaTM Ha iX OCHOBI 00’€MH TUTpPAHTY, IO
BUTPAYalOThCs Ha KOXKEH KOMIIOHEHT CyMIIIi;

—MPOBOJIUTHU PO3JUICHHS KaTIOHIB Ta aHIOHIB XIMIYHUMH 1 XpoMaTorpadiyHUMU METOAAMY;

—MPOBOJIUTHU J1A0OPATOPHI AOCHIIIN, MOSICHIOBATH CYTh KOHKPETHHX peakllii 1 iX aHaJITHYHI
edexT, opOpMIIATH 3BITHY JOKYMEHTAIIIO 32 €KCIIEPUMEHTAILHUMU JaHUMU;

—BHKOHYBATU BUXI1/HI OOYMCIICHHS, MIJACYMKOBI PO3pPaXyHKH 3 BUKOPHCTAHHSIM CTaTUCTUYHOI
00poOKH pe3ysbTaTiB KiJIbKICHOTO aHaJI3y;

CaMOCTIHHO MPAIIOBATH 3 HABYAJIBHOIO 1 I0BIIKOBOIO JIITEPATYPOIO 3 aHATITHYHOI XIMIi.

30amen npodemoncmpyeamu:

—3HaHHS 1 MPAKTUYHI HABUYKH 3 TUCHIUTIIIHA

Bonooimu nasuuxkamu:

—3aCTOCYBAHHsS CyYaCHHMX TEXHOJIOTH A MOIIyKYy HaykoBoi Ta mpodeciiiHoi iH(popmartii;
aHai3y, y3araJbHEHHs Ta cUCTeMaTtu3allis iHgopmariii,

—CTBOPIOBATH 1 peJaryBaTu TEKCTU MPOoQeCciifHOro npu3HaueHHs, OpaTH y4acTh y npodeciiiHux
JMCKYCISIX Ta OOTOBOPEHHSX, JIOTTYHO apryMEHTYBATH CBOI MOTJISI/IN;

—3J1ICHIOBaTH BUOIp METOAMK IMPOBEIEHHS HAyKOBOI'O JIOCIHIKEHHS; BUKOPHCTOBYBAaTH
METOJIM MaTeMaTHYHOTO aHali3y 1 MOJIENIOBAaHHS, TEOPETHYHOTO 1 EeKCIIEPUMEHTAIBLHOTO
JocipKeHHs y dhapmartii. —

—OpraHi3oByBaTH Ta 3/1MCHIOBATH KOHTPOJIb SIKOCT1 JIIKAPCHKHUX 3ac00iB y BIAMOBIAHOCTI 3
BUMoOraMu 4iHHOI JlepxkaBHoi papmakonei YKpaiHu Ta HaJIeKHUX IPAKTHUK Yy dapmaiiii,

Camocmiitno eupiwiyeamu:

—00upaTH ONTUMANIbHI XIMIUHI Ta (I3UKO-XIMIYHI METOJM aHaNi3y SIKOCTI JIKapChbKUX 3aco0iB;
IJIaHYBaTH 1 MPOBOJIUTH AKICHMM 1 KUIBKICHMM aHali3 pEeYOBHMHM B MeXaX BHUKOPHUCTAHHS
OCHOBHHMX NPHIHOMIB 1 METO/IiB, Tepe10aueHUX MPOrpamMoro.



4. 3MicT Ta JoricTHKa TUCHHUILIIHA

JenHa popma HaBYAHHSA

Monyns 1 III cemectp Jlexmii Ne 1-7
SIkicHUH aHANi3. 120 ron / 4 xpenutu [MpakTuuni 3aastrs Ne 1-27
Kucnorno-ocHoBHe Tem namsa caMOCTIMHOTO OIpAIfOBaHHS -
TUTPYBaHH: HeMae
Monyisb 2 IV cemectp Jlexuii Ne 8-14
Kinpkicuuii aHamis. 105 rox / 3,5 kpenutu [Ipaktruni 3ansaTTs Ne 28 -55
[neTpymenTanbHi Metou Tem nns caMOCTIHHOTO OIpalLlOBaHHS -
aHaN3y HeMae
3aouna opma HaBUAHHS
IIT cemectp I cemectp Jlekmii Ne 1, 2
120 ron / 4.0 kpenutu [TpakTuuni 3ansTTs Ne 1-9
TeM s caMOCTIHHOTO OIpaIlOBaHHS -
HEMae
IV cemectp II cemectp Jlexmii Ne 3, 4
105 rox / 3,5 kpenutu [Tpaxtruni 3ansatTs Ne 10-17
Temu i camocTiifHOTO OmpartoBaHHs No
13, 14 (momyns 1), 1, 2, 3,4, 6, 7, 11,13
(Monynb 2)

Jucnurmiina Bkirodae 31 Temu, siKi IOIIICH] HA JiBa MOYJI Ta 8§ 3MiCTOBUX MOJYIIIB.

Mopnyas 1. SIkicauii anaui3. KucjioTHO-0CHOBHe TUTPYBaHHS

3micmosuit modyas 1. AHaNITHYHA XiMisl Ta XiMiuyHMI a”Hadi3. Teopisd po3YynHIiB CHIBHHUX
Ta ¢JA0KHUX eJIeKTPOJITIB. 3aKOH AiI0YHX MAac Ta HOro 3acTOCYyBAHHS 10 Pi3HUX THIIB IOHHMX
piBHOBAr B aHaJiTHM4HIA Ximii. BukxopucranHsi 3akoHy Ail0o4mx Mac [0 piBHOBar y
reTeporeHHUX CUCTEMAax Ta oro 3HaYeHHs B aHAJiTH4Hil ximii. Teopis Ta npakTuka anaaizy
kaTioHiB I-1II ananiTmynux rpyn

Konkperni wisi:

3acBOITH OCHOBHI MOHSATTS Ta 3aJadyi aHAMITHYHO! XiMii, 3HAUEHHS AaHAIITUYHOI XiMil y
MIJITOTOBIII CTIEIIATICTIB TPOBI30OPIB.

Bu3Hayatu aHamiTHUHI BIACTUBOCTI PEUOBHH, 3HATH aHAIITUYHI Peakilii Ta BUMOTH J10 HUX.

TpaktyBaT 4yTAMBICTH Ta CHEUU(IYHICTh aHAMITUYHUX peakuii. [loscHioBatn yMoBH ix
BHUKOHaHHS.

KrnacugikyBatu MeToau SIKICHOTO aHaJli3y 3a KUIBKICTIO aHaJli30BaHOI PEYOBHUHHU Ta TEXHIKOIO
BUKOHAHHSA: MiKPOKPHCTAJIOCKOIIYHI, KpanelbHi peakiii Ta peakiii 3a0apBieHHs NOIyM's, TOILO.

KrnacugikyBaru 3aranbHi, rpynoBi, CEIEKTUBHI Ta crieln(iuHI peareHTu. 3acBOiTH APOOHUI Ta
CHUCTEMaTUYHUH X1 aHAJI3Y.

3acBOITH OCHOBHI IOJIOKEHHS TEOpii PO3UMHIB CHIIBHUX €JIEKTPOJITIB: 3arajbHa Ta aKTHBHA
KOHIICHTpAIlisl 10HIB, aKTUBHICTH 10HIB, KOE(IIIEHT aKTHBHOCTI, I0HHA CHJIa PO3UYHHIB.

BceraHoBimroBaTH 3alIEXKHICTE XIMIKO-aHATITUYHUX BJIACTUBOCTEN KATIOHIB BiJ ITOJ0XKEHHS
eneMeHTiB y nepioaudHiil cuctemi J[.1. Menaeneesa.

Knacudikysatu karionu. IloscHioBaTH nepeBaru Ta HeJOJIIKU Ki1acu(ikariil.

3acBOITH yMOBH YTBOPEHHS oOcadiB (HAUIMIIOK ocamkyBada, pH, compoBuii edexr,
CMIBOCA/IXKEHHsI). 3aCTOCOBYBATH APOOHE OCA/KEHHS B SIKICHOMY aHaJIi3i.

3actocoByBaTu 3akoH Airounx mac (3/IM) B anamiTuuHiid Ximii. [losicHIOBaTH OCHOBHI THIH
piBHOBar, sKi BHMKOPHUCTOBYIOTHCSI B aHaJITHYHIA XiMii. Po3paxoByBaTW KOHCTAHTH XiIMIYHHX
piBHOBAr (TEpMOJAMHAMIYH1, KOHIIEHTpAIliiH1).

[TosicHIOBaTH pPIBHOBarW y reTeporeHHUX cucreMax. 3acTocoByBaTH 3/IM 10 reTeporeHHux
cucteM. Po3paxoByBatu 100yTOK PO3YHMHHOCTI Ta PO3YHMHHICTb.

TpakTyBaTé yMOBH pO3UMHEHHS OCajliB (CONbOBUI edekT, pH, KOMIUIEKCOYTBOPEHHS ), TIEpeXif
OJTHMX MaJIOPO3YMHHUX CTIOJYK B 1HIIII.




TpakTyBaTé KHCIOTHO-OCHOBHY KjacH(ikaliio KaTioHiB. 3aCTOCOBYBATH T'PYINOBI peareHTU B
aHali3i xaTioHiB. BusHauatn karionn I amamitmunoi rpymm: NH4', Na*, K*; II anamitiasoi rpymu:
Ag", Pb®  Hgy® ; Il amanitianoi rpymm: Ba®* | Ca®*, Sr** . TlosicHIOBaTH YMOBH iX BHKOHAHHS.

Tema 1. BBegennus B sikicHuii anaJi3

[Mpenmer 1 3amadi aHamiTH4HO! XiMii. OCHOBHI TOHATTSA aHAMITU4YHOI Ximii. [lpuHnmMnu Ta
MeTOoAM sIKicHOTO aHaiizy. Kiacudikariist METo1iB aHaizy.

AHaNITHYHI O3HAKU PEYOBUH. AHATITHYHI peakiii, BUMOTH A0 iX. THUMM aHaTITHYHUX peaKiiii
Ta peareHTiB (TPYIMOBHI peareHT).

Criocobu BUKOHAHHS SKICHUX peakuiid. [IoHATTS ApOoOHOTrO Ta CHCTEMATUYHOTO X0y aHami3y,
Ta 1X BIAMIHHICTE.

XapakTepuCcTUKa YYTIMBOCTI AHATITHYHUX peakiiii (rpaHuyHe po30aBICHHS, TpaHUYHA
KOHIICHTpAIlis,MiHIMaTbHUH 00’€M TpaHWUYHO pPO30aBICHOTO PO3YMHY, MeEXa BH3HAYCHHS
(BiIKpUBAJIbHUIN MiHIMYM).

AmnanitnuHi kinacudikaiii kaTioHiB 3a rpynamu. KucioTHo-ocHOBHA Kiacu(ikallis KaTioHIB (Ha
YOMY 3aCHOBAHA, SIKi pEYOBHHH 3aCTOCOBYIOTH B SIKOCTI TPYIIOBHX PEarcHTIB).

3aranbHa XapakTepucTHKa KaTioHiB 1 amamitmumoi rpymm (K', Na', NH4"). 3’3ok
AQHAJITHYHUX BJIACTUBOCTEH KaTiOHIB 3 EJIEKTPOHHOKO OYIOBOIO Ta TOJOXKEHHSAM Yy TEepiOJWYHIN
cuctemi J[. I. MeHneneeBa BiAMOBIAHMX eJeMEHTIB. SIKiCHI peakiii BU3HAYCHHsS KaTioHIB |
AHAJITHYHOI TPYIH Ta YMOBH iX IPOBEICHHS.

Tema 2. Teopist cuJbHUX e1eKTPOJIITIB. ['eTeporenHi piBHOBaru

OCHOBHI TIOJIOKEHHSI TEOPii CHIBHHUX EJIEKTPONIITIB 1 3aCTOCYBaHHA Ii€i Teopii B SIKICHOMY
aHanizi. loHHa cuna po3uMHy, aKTUBHICTH 10HIB, KOe(illiEHT aKTUBHOCTi, 3B’S30K MK HUMH Ta
PO3paxXyHOK ITUX XaPaKTEPUCTHK.

I'ereporeHHi piBHOBarm B CHUCTeMi «ocaa-po3unH». Crocobu BHUPaKEHHS PO3YUHHOCTI
MQJIOPO3YMHHOTO  €IEKTPoiTy.  JIoOyTOK  pO3YMHHOCTI  MaJOPO3UYMHHOTO  EJIEKTPOIITY
(TepMOIMHAMIYHUI Ta KOHLEHTpaliiHui). B3aeM03B’SI30K MK PpO3YMHHICTIO Ta JO0OYTKOM
PO3YMHHOCTI. YMOBHU YTBOpPEHHS ocafiB. PakTOpH, 110 BILUIMBAIOTh HA YTBOPEHHS OCAJiB i TIOBHOTY
OCaDKEHHS. BIIIMB JOMIIMIOK CTOPOHHIX EJIEKTPOJIITIB, OJHOMMEHHUX 10HIB Ha PO3YMHHICTH
MaJOpO3UYMHHUX eleKTpomiTiB. CoiaboBUM e(peKT, HOro MOSACHEHHS Ha MiJCTaBl IpaBuia JTOOYTKY
PO3UMHHOCTI. YMOBHU PO3UMHEHHS OCaiB, IPUKIIAIM PO3UMHEHHS OCaiB B X0/l aHali3y KaTioHiB II
ta Il anamiTmuHuxX rpyn (3B’A3yBaHHS 10HIB OCaay B MaJOJUCOLIMOBaHy, KOMIUIEKCHY a0o
ra3onofiOHy CIOIYKY).

XiMiKo-aHaJIITUYHA XapakTepuctuka karioHiB Il Ta Il anamiTuuHux rpym.

SIkicHi peakuii Bu3HaueHHs kaTioHiB I ta Il ananmiTHYHUX rpym 1 yMOBH iX BUKOHAHHS.

Tema 3. IlincymkoBe 3aHATTA 3 Teopii Ta nMpakTUKU a”Hadi3y kartioHiB I-1II ananxiTmunmnx
rpyn

Beeoenns ¢ axicuuit ananiz

[IpenMer 1 3amgadi aHANITUYHOI XiMii, OCHOBHI TOHSTTSA, NPUHIMIHA 1 METOJIU SIKICHOTO
XIMIYHOTO aHaTI3y.

CytHicTh 1 3ajaui skicHoro axamizy. Knacugikamis meroniB sikicHoro axainizy. JpoOHui i
CUCTEeMAaTUYHUI aHai3.

XiMIKO-aHAJITAYHI BJIACTUBOCTI KATIOHIB Ta IX B3a€MO3B’SI30K 3 ITOJIOKEHHSIM BIJIIOBIIHUX
enemeHTiB B [lepioguuniii cuctemi . . Menneneena.

AHaniTHuHI peakiii, crnocodbu iX BHUKOHAHHSA. XapaKTEPUCTHKU YYTIUBOCTI aHAIITUYHUX
peaxuiii 1 cnocodu ii miaBuieHHsa. CrienuiyHi, CEJIeKTUBHI Ta TPYIMOBI PEAKIIil Ta peareHTH.

Teopia pozuunie enekmponimie ¢ ananimuunin Ximii

OCHOBHI TOJIOKEHHSI TE€OPii CHJIBHUX EJEKTPOJITIB 1 3aCTOCYBaHHS Li€i TeOopii B SIKICHOMY
aHaizi.

lonHa cwia po3uWHIB, aKTHUBHICTH 10HIB, KOE(IIIEHT aKTUBHOCTI, 3B’SI30K MK HHMH Ta
PO3paxyHOK IIUX XaPaKTEPUCTHK.

3aKkoH [Ji0YMX Mac 1 KOHCTaHTa XiIMIuHOI piBHOBaru. HampsiMok peakuiii Ta 3CyBXIMI4HOT
piBHOBarm.



3acTocyBaHHS 3araJibHUX MOJIOKEHb TEOpii PO3YHHIB 1 3aKOHY JII0YMX Mac i OOIPYHTYBaHHS
BHMOT 1 BUOOpPY aHATITHYHHMX peakiii Bu3HaueHHs kaTioHiB [-11I anamitiaamux rpyn 1 aHam3y cymirnri
LIMX KaTIOHIB.

I'emepocenni pienosacu 6 cucmemi 0CA0—HACUYEHUII PO3ZUUH  MATOPOZUUHHO20
enekmponimy

3acTocyBaHHsS 3aKOHY JIIOYMX Mac J0 pPIBHOBOXHHUX CHCTEM OCaJ—HAaCHYEHUH pO34MH
MaQJIOPO3YMHHOTO €JIeKTpoiTy. CrocoOu BHUpa)KEHHS PO3YMHHOCTI MaOPO3UMHHOTO EJIEKTPOJITY.
J1oOyTOK pO3YMHHOCTI MaJIOPO3UYNHHOTO €JIEKTPOJIITY.

YTBOpEHHSI Ta PO3YMHEHHS OCaliB, (aKTOPH, IO BILUIUBAIOTH HA Ii MPOIECH. 3aCTOCYBAHHS
MPOIIECIB OCAPKEHHS B XIMIYHOMY aHaTi31.

[Ipuknaan peaxiiii yTBOpEeHHS Ta pPO3YMHEHHS oOcaliB B Xoxai anamizy kationis I-Ill
QHATITHYHUX TPyI. I AKUX IUIeH 1 Mpu AKX YMOBaX MPOBOAATH 11l PeaKiii?

Ximiko-ananimuuni énacmueocmi ma ananiz kamionie I-111 ananimuunux zpyn

AmHanitiuHi knacudikarii KaTioHIB, iX MepeBaru Ta HeJAO0JIKH.

KucnorHo-ocHoBHa kimacuikaris. [IpuHIAN pO3AUIEHHS KaTiOHIB HA aHAIITUYHI TPYNH i
rpynoBi pearenTu. J{poOHuil 1 cucTeMaTUYHUN X111 aHAI3Y.

XiMiKO-aHATITUYHI BJIACTUBOCTI croiyk kaTioHiB I-1II aHamiTHUHUX Tpym 3a KHCIOTHO-
OCHOBHOIO Kiacudikamiero. [liss rpymoBUX peareHTiB, YMOBU PO3MALUICHHS KAaTiOHIB 1 MEpPEBEACHHS
0ca/iB B po3uuH. PO3YMHHICTH XJIOPUAIB 1 CyabdaTiB.

SxicHi peakuii karionis I amamituunoi rpymu  (K*, Na*, NH4"), 11 amamituunoi rpymn (Ag”,
Hgo?*, Pb*) Ta III ananitausoi rpymm (Ba?*, Sr¥*, Ca®") i3 saragbHEMM peareHTaMu: IifpOKCHIOM
HATpil0, PO3YMHOM amiaky, cipkoBoAHeM 1 cynb¢igmamu. Peakuii BuszHaueHHs katioHiB [-III
AHATITHYHUX TPyI. BUMOry 10 BUKOHAHHS IIMX PEaKIliif Ta 3aCTOCYBaHHS iX B aHaNi3i.

CucremaTnuHui Xin aHanizy cymimi katioHiB [-1I1 aHamiTHYHUX Tpynd 32 KUCIOTHO-OCHOBHOIO
Kacuikariero.

3micmoseuit modynpy 2. 3acTOCYyBAHHSA 3aKOHY Ail0YHMX MaC A0 KHCJIOTHO-OCHOBHOL
PiBHOBaru, OKMCHO-Bi/IHOBHi pPiBHOBaru Ta /0 piBHOBarm KOMILJIEKCOYTBOPeHHs, iX poJib B
a”HasiTH4Hii ximii. Teopis Ta npakTika ananidy karionis IV-VI anamituunnx rpyn

Konkperni wii:

3acBOITH OCHOBHI IMOJIOKEHHSI T€Opii PO3YMHIB CIAOKHX €JIEeKTPOJITIB: CTYMiHb Ta KOHCTAHTa
10H13a11i1, iX B3aeM0O3B's130K. Po3paxoByBaTu 10HHUM TOOYTOK BOIH.

[TosicHIOBaTH KUCIIOTHO-OCHOBHI PIBHOBAaru B aHaJITHYHIN XiMii. 3aCBOITH MPOTOMITUYHI Teopii
Bbpencrena-Jloypi, [3maitnoBa ta YcanoBuua. BusHayatu TUIHM MPOTOJIITIB.

TpakTyBaTu TiposliTHYHI PIBHOBAaru B po3unHax cojeil. Po3paxoByBaTu CTymiHb Ta KOHCTaHTY
riponizy (conbBoai3y), pH po3uuHIB pi3HIX TUMIB COJIEH, 110 TiAPONi3ylOThCs. BukopuctoByBaTu
peaxiii riipoi3zy B aHasi3i.

3acTocoByBaTH MPOTONITUYHI piBHOBaru y 0ydepHux cucremax. [losicHroBatu Bunu 0ydepHux
cucreM. PozpaxoByBatu pH y OydepHux po3zunHax i 3acTocOByBaTH Oy(epHi CUCTEMHU y SAKICHOMY
aHaJi3l.

[TosicHIOBaTH MPOTOJIITUYHI PIBHOBaru B HEBOAHUX po3uuHax. KiacudikyBaTtu po3UMHHUKH.
Busnayatn KoHCTaHTy aBrompoTomidy. [loscHIOBaTH JUQEpeHIody Ta HIBEIOWYY 0
PO3UMHHMKIB Ha CHJTy KMCJIOT Ta OCHOB Y HEBOJHHUX PO3UMHAX. 3aCTOCOBYBAaTH HEBOAHI PO3UMHHHUKH
B aHai3l.

3acBOiTH OKHCIIOBAJIBHO-BITHOBHI PiBHOBAard B aHaNiTH4HINA XiMmii. 3actocoByBatu 3/IM 1o
OKHCJIIOBAJIbHO-BIJHOBHOT PIBHOBArH.

TpakTyBaT# OKHCIIOBAIBHO-BIIHOBHI MOTEHUIANN (CTaHAAPTHUH, peanbHUH, (OpMaTbHHIA).
Busnauatu BIIMB KOHIEHTpaulii peareHTiB, pH Ta iHmUX QaxkTopiB Ha 3HAYEHHS pEIOKC-
MOTEHIiaiB.

3acBOiTH pPIBHOBaru B peakiifiX KOMIUIEKCOYTBOPEHHS Ta iX pOJb B aHAIITUYHIN XiMii.
3acrocoByBatu 3/IM 10 piBHOBaru KOMIUIEKCOYTBOpPEHHs. Po3paxoByBaTH KOHCTaHTH HECTIHKOCTI
Ta CTIMKOCTI, BCTAHOBJIIOBATH 3B'130K MK HUMH.

Po3paxoByBaTy piBHOBa)KHI KOHIIEHTpallii y pO3YMHAX KOMIUIEKCHUX cronyk. [losicHioBaTH
BILJIUB Pi13HUX (DAKTOPIB HA 3MIIIEHHS PIBHOBAru y pO3UMHAX KOMIUIEKCHUX CIIOIYK.



3acTOCOBYBATH peakilii KOMIIEKCOYTBOPEHHS 3 HEOPraHIYHUMHU JIITaHJaMU Y SKICHOMY aHasi3i
(BuiICHHS, BUSBJICHHSI, MACKyBaHHS 10HIB. ).

3acBOITH TMOHATTA: BHYTPINIHHOKOMIUIEKCHI ~CIONYKH, (DYHKI[IOHAIbHO-aHAMITUYHI Ta
AQHATITUKO-aKTUBHI TPYNH B OPraHIYHUX pEarcHTax.

3acTOCOBYBATM HAWBAXJIUBIII OpPraHidHI pPEareHTd B SKICHOMY XIMIYHOMY aHai3i.
BuxopucroByBaru BKC 3 opraniyHuMu JliraH1IaMy B aHaJTi31 KaTiOHIB.

3actocoByBatu TpymoBi pearentd Ha IV, V, VI anamituyni rpynu KaTioHiB. BukoHyBatu
aHaMITHYHI peakuii karioHiB [V aHamiTHyHOI Tpynu: A13+, Zn2+, Cr3+, A53+, A85+, Sn2+, Sn‘“; Vv
ananmitianoi rpymu: Fe?*, Fe**, Mg?*,Sb**, Sb>*, Bi**; VI ananituunoi rpymu: Hg®*, Cu®*, Cd*, Co*,
Ni**.

Tema 4. Kuc10THO-0CHOBHI PiBHOBAaru B aHAJITHYHIN XiMil

[IpoToniTHyHi piBHOBAard y BOAHUX PO3YMHAX €JIEKTPOJITIB. THUIH MPOTOIITIB (MOJIEKYIISIPHI,
KaTiOHHI, aHIOHHI KUCIOTH a00 ocHOBH, aM(oit) CripsikeHa KHCIIOTHO-OCHOBHA IMapa.

B3aeM03B’s130K MK BEJIMYMHAMU KOHCTAHT KHUCIOTHOCTI a00 OCHOBHOCTI, IIOKa3HMKAMHU LIUX
KOHCTAHT 1 CHUJIOIO KUCIIOTH 200 OCHOBH.

Po3paxyHok pH y BOJHMX po3uMHaxX CHWJIBHUX 1 CIAOKMX KHCIIOT, CUJIBHUX 1 CIIAOKUX OCHOB,
Oy(hepHHUX CHUCTEM 1 COJIeH, yTBOPEHUX CIIA0KOI0 OCHOBOIO Ta CJIA0KOKO KUCIIOTOIO.

Bydepni po3unHM, MPOTONITUYHI PIBHOBAaru y HUX, OydepHa eMHICTh. 3HaueHHA OydepHuX
PO3UHMHIB B SIKICHOMY aHaJIi3i.

ConbBomi3, TiApONi3 3 TOYKH 30py MPOTOIITHYHOI Teopii KHcIOoT 1 ocHOB. KimbkicHa
XapaKTePUCTHKA Tiapomi3y. 3HA4YeHHS Tiapoii3y B sKICHOMY aHaji3i Ta B aHami3i KaTioHIB V
aHAIIITUYHOI TPYIIH.

XapakTepucTHKa XiMIKO-aHAJITHYHUX BIIACTHBOCTEW KarioHiB IV aHamiTHuHOi Tpynmu Ha
OCHOBI TIOJIO’KEHHS iX eNIeMeHTIB y nepioanuHiii cuctemi /1. I. Menneneesa.

Ocob6muBoCTI JPOOHOTO Ta CUCTEMAaTHYHOTO aHajii3y KarioHiB IV anamituyHOi rpymnu. SKicHi
peakiiii BU3HaYeHHs KaTioHiB [V aHalITHYHOT rpyny Ta YMOBH iX BUKOHAHHSL.

Tema 5. OxkucHO-BiZHOBHI PiBHOBAru B aHAJXITHYHIA XiMmil

CyTHICTP OKHMCHO-BIIHOBHMX peakuid. IIpormec okucieHHs Ta Hpolec BiJHOBICHHS.
HaiiBa>knuBin OKMCHUKU Ta BIJIHOBHUKH, SIK1 3aCTOCOBYIOTH B aHalIi31, peI0KC-aM(POTEPHI CIIOTYKH.

[TOHATTS eneKTPOAHOro MOTEHLialy, MpUpoJa MOro BUHMKHEHHS, PO3PAaXyHOK BEIHMYUHH
eniekTposHoro mnoreHuiany (piBHsHHA Hepncra). IlonsTTs pepokc-mapu. CTaHmapTHUN peloKc-
MOTEHIiall, peaJIbHUI peloKCc-TIoTeHial, (opMabHUM peIOKC-TOTEHIial.

BrumB pi3Hux ¢aktopiB Ha BeIWYUHY penokc-noreHmiany. Enexrpopymitna cuna (EPC)
CHCTeMH, KoHcTaHTa piBHOBary (K) peakiiiii okuciIeHHA-BIJHOBIEHHS, (GOPMYIH iX PO3PaXyHKY.

MOo’IHUBICTh, HAIPSMOK 1 IOBHOTA MPOTIKAHHS Peakiliii OKUCIEHHSI-BIIHOBICHHS.

3arajibHa XapaKTepUCTUKA aHIOHIB 1 aHANMITUYHI KjIacudikalii aHIOHIB 3a TpyNaMH.

SIKicHI peakiii BU3HaYCHHs aHI0HIB 1 YMOBHU X BUKOHAHHS.

Tema 6. PiBHOBaru B peakuisix KOMILIEKCOYTBOPCHHS

KomriekcHi (koopauHamiiHl) CHOIyKH, iX ckiajg 1 OyaoBa. THIM KOMIUIEKCHUX CIONYK, SKi
HaOIIbII MHUPOKO BUKOPUCTOBYIOTHCS B IKICHOMY aHaJIi3l.

Cknan i OyzioBa BHYTPIIITHBOKOMIUIEKCHUX CIIOJIYK. OCOOIMBOCTI OpPTraHIuYHUX JIITaH/IIB.

PiBHOBaru B po3unHaxX KOMILJIEKCHHUX CTIONIYK. CTIHKICTh KOMIJIEKCHHUX CIIOJIYK.

3aranbHa XapakTepucTuKa KaTioHiB V 1 VI aHaniTHUHUX Tpyl. 3aCTOCYBAaHHS peakiiii KaTiOHIB
V i VI aHaniTHYHUX TPYII 3 3arajJbHUMHU Ta IPYIIOBUMH peareHTaMu, peakiiiii KOMIIJIEKCOYTBOPEHHS B
aHaii31l kaTioHiB V 1 VI aHamITUYHUX Tpyn JUIsl: BIAJIJICHHS 10HIB, BU3HAUEHHS 10HIB, PO3YMHEHHS
0CaJliB, MACKyBaHHS 3aBa)KalOUMX 10HIB.

SxicHi peakii kaTioHiBV 1 VI aHaNITUYHUX TPyT 1 YMOBH iX IPOBEIACHHS.

Tema 7. IlincymkoBe 3aHATTS 3 Teopil Ta NPAKTHKM aHAJI3y KaTioHiB IV-VI ananiTnunnx
rpyn

Ilpomonimuuni pienogazu 6 ananimuynin xXimii

[IpoToniTnyHa TEOPist KUCIOT 1 OCHOB, THUIIX MTPOTOJITIB.

3acTocyBaHHS 3aKOHY JMIIOYMX Mac 10 KHCJIOTHO-OCHOBHOI pIBHOBaru Ta iX poyib B
QHATITHYHIN  X1Mii.



[IpoToniTuyHa piBHOBara y BOJi. XapaKTEPUCTHKH CIAOKHUX EJEKTPOJITIB, CHJIAa KUCIOT i
OCHOB, KOHCTaHTH KHCJIOTHOCTI Ta OCHOBHOCTI, pK, Ta pKj.

Pospaxynok pH i pOH y BomgHHX po3dMHAaX KHCIOT, OCHOB, amdouitiB. [igpoini3 comei,
PO3paxyHOK KOHCTaHTU U CTYIEHs TiJIpoi3y Ul COJIeH, 1110 T'iJIpoi3yloThCcs. Bukopucranus sBuia
amM(OTepHOCTI Ta TiIpodi3y B aHami3i kaTioHiB 1V-VI anamiTuunux rpym.

[IpoToniTnyHa piBHOBara B OydhepHUX CUCTEMax 1 B po3unHax aMQOIIITiB.

[IporoniTiyHa piBHOBara B HEBOJAHHMX PO3UYMHHUKAX, KOHCTAHTA aBTONPOTONI3Y (COJIBBOI3Y)
Ta CTYMiHb COJIBBOJII3Y.

OKucHo-8i0H06HI pigHogacu 6 ananimuyHin Ximii

OKHCHO-BIIHOBHI peaKIlii, iX MEXaHi3M.

OKHCHO-BITHOBHI TIOTEHITIATN PEAOKC-TIap.

[Totentian peakiii (EPC). HanmpsiMok nepe6iryokiCcHO-BITHOBHUX PEaKIIii.

BB pisHux QaxropiB Ha 3HaueHHs OB moTeHmianmiB i1 HampsAMOK mepediry peakuii
OKHCJICHHS-BITHOBJICHHS.

[ToBHOTa mepebiry okucHO-BiAHOBHUX peakuiil. Koncrantu pisnoBaru OBP.

BukopucTtanHs OKMCHO-BIIHOBHUX peakKilii B SKICHOMY aHai3l.

Peakxuyii KomniekcoymeopenHusn 6 ananimuyHin xXimii

KommnekcHi cronyku, iX ckiaj, OyaoBa, TMIM 3B’sA3KiB. DakTopw, IO BIUIMBAIOTH  Ha
KOMILIEKCOYTBOPEHHSI.

Knacudikariist KOMIJIEKCHUX CIIOJIYK 32 3apSAHICTIO, 32 YUCJIOM Ta TUIIOM JITaHliB.

3acTocyBaHHS 3aKOHY JIFOYMX Mac J0 peakiiid KOMIUIEKCOyTBOpeHHsA. KoHCTaHTa yTBOpEHHS
Ta KOHCTAHTA HECTIMKOCTI KOMIIJIEKCHUX CIIOJIYK, SIK BOHU XapaKTepU3yIOTh CTIHKICTh KOMILJIEKCHOTO
10HY Ta KU 3B 30K MK HIMH.

3HaueHHS KOMIUIEKCHUX CIIOJIYK B aHamiTW4HiM ximii. [lpuknagym BUKOpUCTaHHS peakuii
KOMIUIEKCOYTBOPEHHS B aHami3i karioHiB [V-VI aHamiTHYHUX rpym As po3aijeHHs, MAaCKyBaHHS Ta
BHU3HAUEHHS KaTIOHIB.

OpraniyHi peareHTM B aHANITHYHIA XiMii, iX 3actocyBanHA. DyHKIIOHAIHFHO-aKTUBHI
rpynupoBku (PAI') ta anamiTuko-akTuBHI rpynupoBku (AAI). JleHTaTHICTH JiraHiiB, XeJaTHHM
edexT. byioBa BHYTPIIIHBOKOMITJIEKCHUX CITOJIYK.

Ximiko-ananimuuni enacmugocmi cnoayk kamionie IV-VI ananimuunux 2pyn i ix ananiz

3aranbHa XapakrepucTtuka KaTioHiB IV, V 1 VI anamituyHux rpymn 3a KHCIOTHO-OCHOBHOIO
KJacuikariero.

Jlis 3arajibHUX peareHTiB: JYriB, PO3UMHY aMiaky, CIpKOBOJHIO abo cynb(iniB. Bukopucrtanus
LIUX peaklii B aHaii3i. [ pymnoBi peareHTH Ta yMOBH PO3/1iJICHHS KaTiOHIB.

Peakuii Bu3HaueHHs katioHiB [V-VI aHaniTHYHUX TpyIl, yMOBHU iX BUKOHAHHS.

JlpoOHuii Ta cucTeMaTHYHUM XiJ] aHani3y kaTioHiB [V-VI aHaniTHuHuX rpym.

3micmosuit modyns 3. Metoau po3jijieHHA Ta KOHUeHTpPyBaHHs. Teopis Ta mpakTuka
aHaJIi3y aHiOHIB i HEBiIOMOIO 3pa3ka

Konkperni mii:

KnacudikyBatu aHioHH. 3aCTOCOBYBAaTH I'pYNOBI peareHTH B aHali3i aHioHiB. [IpoBonuTH Ta
MOSICHIOBATH YMOBM BUKOHAHHS peakilii aHioHis I rpymu: S04%, SO37, S,05%, CrO,> (Cr2072'), BO,
(B4O7%), COs%, AsO,%, AsOs*, COs%, C:04%, PO,*; 1l rpymu: CI, Br, I', S 11 rpymu: NOg', NO2,
CH3COOQO", BrO3’; aHioHIB OpraHIiYHUX KUCJIOT: BAHHOI, OCH30MHO1, IMMOHHOI Ta CATIITUIOBOI.

ITpoBouTH OpoOHUIT Ta cCHCTEeMAaTUYHUN X1JT aHaJi3y CyMIIIi aHIOHIB.

[TosicHrOBaTH OCOOIMBOCTI aHAMI3y CyMIllIeld PEYOBHH BiJOMOTO Ta HEBIJJOMOTO CKJIay.

3acBOITH METOAM PO3JIIIEHHS Ta KOHIIEHTPYBaHHS.

[TosicHIOBaTH CYTHICTh €KCTPAKIIII.

3acTOCOBYBATH METO/M PO3IIEHHS Ta KOHIIEHTPYBAaHHS B SIKICHOMY aHali3i. 3aCBOITH SIKICHHIA
€JIeMEHTHUH Ta PYHKL1OHAIBHUN aHai3.

Tema 8. IlincymkoBe 3aHATTH 3 TeOpil Ta NPAKTHKH aHAJI3Y aHIOHIB, METOAIB PO3/IieHHA
Ta KOHIIEHTPYBAaHHS

Memoou po3dinenna ma KOHUEeHMPYBAHHA PEUOBUH 6 AHATTMUYHIT XIMIT

CytHicTb 1 Kiacudikaiis METOAIB PO3AUIEHHS Ta KOHUEHTPYBaHHS. 3HaYCHHS B aHAJIITHUHIN
Ximii.



Ocamxenns 1 criiBocakeHHs. [IoHATTS agcopOiii, okimo3ii, i3oMopdizmy.

Excrpakmis B anamituuHii ximii. [IpuHmmnm metony ekcrpakiiii. 3arajbHi 3aKOHH Ta KUTbKICHI
XapaKTePUCTHKH.

Xpomamozpagiuni memoou ananizy

Xpomarorpadisi, CyTHICTb METOTTY.

Kinacudikaris xpomaTorpadgiyHux METOIIB aHAJII3Y.

Ancopb6uiitna xpomatorpadis. TonkomapoBa xpomatorpadis.

Posnoninsna xpomarorpadis. [TanmepoBa xpomarorpadis.

OcamxyBanbHa XpoMaTorpadis.

Ximiko-ananimuyni enacmugocmi ma ananiz aHionie

3aranpHa XapakTepUCTHUKA aHIOHIB. AHaMITH4HI Kiacudikamii aHioHiB. [IpuHuunm posnozainy
aHIOHIB 10 AHATITHYHHUM T'PYIIaM 1 TPYIOBI peareHTU. PoJib rpynoBUX peareHTiB B aHAJTI31 aHIOHIB.

XiMiKO-aHaTITUYHI BIACTUBOCTI aHIOHIB.

SAxicHi peakiii aHioHIB | aHaTITHYHOT TpyNH (SO42', 8032', 82032', PO43', B4O72', C032-, C2042',
AsO:¥, AsO,>, C,H4067, CeHs07%), 11 amanituunoi rpymu (CI, Br, I, SCN°, $%, CeHsCOO') u III
anamitnanoi rpynu (NO3', NO;', BrO3', CH3COO’, CsgH4OHCOQO)).

Amnaniz cyminni anionis [-11I ananmiTHaHUX TpyII.

Tema 9. AHAJI3 CIIOJIYKH HEBIZIOMOI0 CKJIAXy

3araipHi eTany aHali3y CIOJIYKH HEBIIOMOTO CKIIay.

[Tonepenni ciocTepexeHHs Ta JOCTIIKEHHS CyMIIlll CyXUX COJICH.

Bubip po3unHHUKA AJ1s TIEpeBEICHHS TBEPIOTO 3pa3ka B PO3UHH.

BusiBieHHs KaTiOHIB Ta aHIOHIB.

3micmosuit modynv 4. KucI0THO-OCHOBHe THMTPYBaHHSl Ta HOro 3acTOCYyBAHHSA B
XiMiYHOMY Ta (papMaLneBTHYHOMY AHAJII31

Konkperni wisi:

3acBOITH CTATUCTHUYHI MiAXOAM Ta METPOJOTIYHI XapaKTEPUCTUKH ISl OIIHKM KOPEKTHOCTI
OJICPKAHUX PE3yJbTATIB aHAII3Y.

3acBOITH OCHOBHI MOHSTTS TUTPUMETPUYHOrO aHaiizy. BUBUMTH BHUMOTH 10 peakiii, sKi
3aCTOCOBYIOTHCSI B TATpUMETpUuHOMY aHaiizl. KnacudikyBatu meronu.

Bu3HayaTty KOHIIEHTpAIlil0 PO34YHHIB, 3aCBOITH PO3PAXYHKU Y THTPUMETPUYHOMY aHai31.

3acBOITH TPUTOTYBaHHS Ta CTAaHIAPTU3AII0 TUTPAHTIB 3a CTAHJAPTHHUMU PEUYOBHHAMHU Ta
CTaHJApPTHUMHU PO3YHMHAMHU.

TpakTyBaTé crocoOM THTpYBaHHS: TpsMe, 3BOPOTHE, 3aMIlICHHS Ta METOAM TUTPYBaHHS:
OKpeMHX HaBa)KOK, MIMETyBaHHS.

BuBunTH METOJ KHCIOTHO-OCHOBHOTO THTPYBaHHS: THTPAHTH, CTaHAApPTHI PEYOBHHH,
IHAMKATOpH Ta COCO0H iX BUOODY.

3acTOoCOBYBAaTH IHAMKATOPU METOJY KHCJIOTHO-OCHOBHOTO THUTpPYBaHHsA. Po3paxoByBarw,
OyayBaTH Ta MPOBOJUTH aHaNI3 KPUBOI TUTPYBAHHS CHJIBHOI KMCIIOTH JIyroM. BuBuntu daxropu, siki
BIUTMBAIOTh Ha BEJIMUMHY CTPUOKA TUTPYBAHHSI.

Bu3Hayaty NOMUJIKM TUTPYBaHHS, y TOMY YMCIl 1HIMKATOpHI, MPUYUHM iX BUHMKHEHHS Ta
criocobu ycyHeHHs. [IpoBouTH iX po3paxyHOK.

3acBOITH KHCIOTHO-OCHOBHE THUTPYBaHHS Y HEBOJHMX CepeloBHUINaX. BHKoOpHCTOBYBaTH
PO3YMHHHKH Ta IHIUKATOPH TSI HEBOJHOTO THTPYBAHHSL.

HaBoauTu npukiaan KibKiCHOTO BU3HAUYEHHS XIMIYHUX CIIOJYK Ta JIIKapChbKUX 3aCO0iB.

Tema 10. YBeaenns B kinbkicHuii ananis. Texnika 3BaxkyBanHs. TuTpumMeTpuyHi MeToau
a”aJuizy. Kuci0THO-0CHOBHE THTPYBAHHA

CyTHicTh Ta 3aBAaHHS KUTBKICHOTO aHami3y. ['amy3i 3acTocyBaHHS KUTBKICHOTO aHATI3Y.

Knacudikarrist MeToiB KiJIbKiICHOTO aHAII3Y.

CyTHICTh TUTPUMETPUYHUX METOIB aHai3y. OCHOBHI MOHSTTS.

Knacudgixkarist METOiB TUTPUMETPUYHOTO aHANI3Y 3a TUIIOM XiMIYHOI peaKIlii.

Bumoru, 1110 BUCyBarOTh A0 TUTPUMETPUYHUX PEAKIIH.

YMOBHU NIpOBEIeHHS TUTPUMETPUYHUX BU3HAYEHb.

BumiproBanns 06’emiB. MipHuii nocya. [lepeBipka eMHOCTI MipHOTO TIOCYTy.



TurpoBani po3unnu. Criocobu ix mpurotyBanHs. [lepBuHHI Ta BTOPHHHI CTaHAapTH. Bumorn,
10 BUCYBalOTh JO MEpPBMHHUX cTaHAapTiB. CrnocoOM BHUpPaKEHHS KOHIEHTpaLli TUTPOBAHUX
PO34HHIB.

Po3paxyHku B TUTpUMETPUYHOMY aHaji31. BupaxeHHs pe3ysbTaTiB BUMIPIOBaHb.

Tema 11. Kucji0THO-0OCHOBHe THUTPYBaHHsl. THTPYBaHHSl CHJIBHUX KHCJOT CHJIBHUMH
OCHOBaMH Ta HABNAKHU

Peakii, siKi J1exkaTh B OCHOBI METOAY KHUCIOTHO-OCHOBHOTO TUTpyBaHHsS. CyTHICTh alluau- Ta
aNKaIiMeTpii.

MOXIJIMBOCTI KHUCIOTHO-OCHOBHOTO TUTPYBAHHSI.

Peax1ii KHCIIOTHO-OCHOBHOI B3a€MO/1ii Ta BUMOTH J10 HUX.

@ikcyBaHHS KiHIIEBOI TOUKH TUTPYBAHHSI.

Teopiss KUCIOTHO-OCHOBHMX 1HIUKaTopiB. loHHa, XpoModopHa Ta 10HHO-XpoModopHa Teopii
iHAMKaTOpiB. [HTEpBaN MEPEeX0ay KUCIOTHO-OCHOBHOTO 1HJMKATOPA, IIOKa3HUK TUTPYBaHHS pT.

Cniocobu migbopy iHIUKATOPIB.

Kpusi tutpyBaHHs.

Crniocobu npuroTyBaHHs TUTPOBAHUX PO3YMHIB KUCJIOT Ta JIYTiB, IX CTaHAapTH3ALlisL.

Tema 12. KuciorHo-ocHOBHe TUTPyBaHHs. TUTpyBaHHS cIa0KHX KHCJIOT JyramMm Ta
c1a0KHX OCHOB CHJILHMMH KHCJIO0TAMH

MOXIIMBICTh THUTPYBaHHS y BOJHOMY CEPEIOBHIII 3 I1HIMKATOPHUM (PIKCYBaHHSIM KiHIIS
TUTPYBaHHS CIa0KHUX €IEKTPOJIITIB.

KpuBi tutpyBaHHs C1aOKUX KHCIIOT 1 CTa0KUX OCHOB.

Crniocobu TuTpYyBaHHS (IIpSIME TUTPYBAHHS, 3BOPOTHE TUTPYBAHHS, 3aMICHE TUTPYBAHHS).

MeTtoau BUKOHaHHS TUTPYBaHHS (IIINETYBaHHS Ta OKPEMHUX HABAXKOK).

Po3paxyHOK pe3yabTaTiB THTPUMETPUYHOTO aHAII3Y.

Tema 13. KucjioTrHo-ocHoBHe TUTpYBaHHs. THTpyBaHHA 0araToOCHOBHUX KHCJOT,
0araTOKUCJIOTHUX OCHOB, CyMilleil KUCJI0T a00 OCHOB

Ocob6muBOCTI TUTPYBAaHHS 0araTOOCHOBHUX KHCJIOT 1 0araTOKMCIOTHHX OCHOB.

Po3paxyHok pH npu TUTpyBaHHI pO34MHIB 0araTOOCHOBHUX KHCJIOT 1 6araTOKMCIOTHUX OCHOB.
PozpaxyHok pH po3uuHiB cymimeit KuciaoT abo OCHOB.

AHai3 KpUBUX TUTPYBaHHS.

KoHcranTa THTpYBaHHS, MOKa3HWK KOHCTAaHTH THUTpPyBaHHsA. OOTPYHTYBaHHS MOKJIMBOCTI
TUTPYBaHHSA 32 CTYNEHSAMH OaraTOOCHOBHUX KHCJIOT 1 0araTOKUCIOTHMX OCHOB Ta
IU(EepeHLIioBaHOr0 TUTPYBAHHS CyMilllel KUCIOT ab0 OCHOB.

Tema 14. KucjioTHO-0CHOBHe TUTPpYBaHHs. TurpyBanus am¢oJitiB

PiBHOBaru y BOgHMX po3uuHax amQoJiTiB. Bubip MeToay KHCIOTHO-OCHOBHOI'O THUTPYBaHHS
amdomiry.

Po3paxyHKH KOHCTaHT KHCJIOTHOCTI 800 OCHOBHOCTI aMQOJIITY.

[HMKaTOpHI MOXUOKM KUCIOTHO-OCHOBHOTO TUTPYBaHHS: NMPOTOHHA (BOJHEBA), T1JPOKCHUJIHA,
KHCJIOTHA, OCHOBHA. [IpruuHM iX BHHUKHEHHS.

Po3paxyHOK iHIMKAaTOPHUX MOXHOOK.

Tema 15. KucCJI0OTHO-OCHOBHE THTPYBaHHS. 3acTocyBaHHsI KHCJOTHO-OCHOBHOIO
TUTPYBAHHA JUIA KUIBKICHOTO BH3HAYeHHs XiMIYHHX Ppe4oBHMH 1 JikapcbKuX 3aco0iB.
CrarucTtuyHa o0podKka pe3yJabTaTiB aHATI3Y

3acTocyBaHHS  KUCJIOTHO-OCHOBHOTO  THUTPYBaHHS Ui KUIBKICHOTO  BU3HAYEHHS
(GyHKIIOHANBHUX TpyH (KapOOKCH-, CyNb(}ho-, aMiHO-, aJIbJIET1AHA, CHUPTOBUH T1IPOKCHII).

3acTocyBaHHS KHCIOTHO-OCHOBHOTO THTPYBAaHHS Ui €JIEMEHTHOIro aHaiizy. BusHaueHHS
a3oTy 3a Kpenpaanem. Buznauenns cipku, xjiopy, 6pomy.

BusnaueHHs coseil aMOHi0, aMiHOKUCIIOT, TOLIO.

[ToxubOxu B kinbKicHOMY aHami3i. Knacudikaris moxubok.

CucremMaTH4Hi Ta BUMIAJAKOBI MOXHOKH, iX TPUIHUHU.

[IpaBmiIbHICTD Ta BIATBOPIOBAHICTH PE3YyJIbTATIB aHATI3Y.

CratuctuuHa oOpoOKa pe3ynbTaTiB aHalli3y: cepeqHe BHUOIPKH, AUCHepCis, CTaHIapTHe
BIIXWJIEHHS, CTaHAApPTHE BIOXWIEHHS CEPEeIHbOrO pe3yJbTaTy, JOBIpUMN IHTEpBal, BIAHOCHA
MOTPIIIHICTh CEPETHBOTO PE3YIbTATY.



[TopiBHSHHS TBOX METOJIMK 32 BIATBOPIOBAHICTIO.

Tema 16. IlincymkoBe 3aHdaTTs 3 po3ainy « Turpumerpuyni Metoau anauaizy. KuciaorHo-
OCHOBHE TUTPYBAHHS»

Tumpumempuuni memoou ananizy

CyrtHicTb Ta K1acu(ikaiis TATPUMETPUYHUX METOJIIB aHAJIi3Yy.

BumMoru 110 peakiiiii B THTpUMETPUYHUX METOAAX aHaNi3Yy.

Turpantu (cTanmapTHI PO3YUHH), CIIOCOOH 1X MPUTOTYBAHHS.

Crocobu  BHUpake€HHs KOHLEHTpalii TUTPaHTIB: MOJSpHAa KOHLIEHTpaLis, MOJsIpHA
KOHIICHTpALlisl €KBIBAJICHTY, TUTP, TUTP 32 BU3HAUYBAHOIO PEUOBHHOIO, KOC(ILlI€HT MOMPABKH.

Cnocobu (mpsime, 3BOpOTHE Ta 3aMiCHE) Ta METoau (OKPEeMHX HABaXKOK 1 IIMETYBaHHS)
TUTpyBaHHsA. CyTHICTb, IEpeBaru Ta HEIOMIKH.

Touka eKBIBAJICHTHOCTI, KiHIIeBa Touka TuUTpyBaHHsA. Crnocobu (ikcyBaHHS TOYKH
€KBIBaJCHTHOCTI.

Mipnuii mocyn, woro knacudikaris. TounicTe BuUMiptoBaHHs 00’emiB. KaniOpyBaHHs MipHOTO
nocyay.

Po3paxyHKU B TUTPUMETPUYHUX METOJIaX.

@opmynu s pO3paxyHKY: HABaKKH PEYOBHMHHU, MOJIAPHOI KOHIIEHTpAIil eKBiBaJIeHTa
TUTPAHTY, TUTPY, TATPY TUTPAHTY 32 BU3HAUYBAHOIO PEYOBHHOIO, MAaCH Ta MaCOBOI YaCTKU PEYOBUHHU
3a pe3yapTaTaMd TUTPYBAHHS ISl Pi3HUX CMOCO0IB 1 METOAIB TUTPYBAaHHS 3 ypaxyBaHHSM Pi3HUX
CIoco0iB BUPKECHHS KOHIICHTPAIIil TUTPAHTIB.

TounicTe 3ammcy pe3ynbTaTiB BUMIPIOBaHb Ta BHPAKEHHS PE3yJIbTATIB aHATI3y B 3HAUYIIUX
nudpax.

[IpaBuUIBbHICT 1 BIATBOPIOBAHICTH pe3ynbTaTiB aHamilzy. [loxuOku B KUIBKICHOMY aHami3i.
Cratuctnuna oOpoOKa pe3ysbTaTiB aHami3y.

Kucnomno-ocnoene mumpygannsn

CyTHICTh KHCIIOTHO-OCHOBHOTO TUTPYBaHHA. AIIMAUMETPis. ANKaIiMeTpis.

KHCI0THO-OCHOBHI BJIACTUBOCTI PEYOBHH. YSBIEHHS IMPO KHUCIOTH Ta OCHOBHU. KarioHHi,
aHIOHHI Ta MOJIEKYJIIPHI KUCIOTH Ta OCHOBHU. AM(oniTu. KOHCTaHTH KUCIOTHOCTI Ta OCHOBHOCTI.

BrumiB mpupoan po3dMHHWKA Ha KHCIOTHO-OCHOBHI BJIAaCTUBOCTI pedoBHH. Kiacudikarris
HEBOJHUX PO3YMHHUKIB: IPOTOr€HH1 (KMCIOTHI), TpOoTOdiIbHI (OCHOBH1), aM(iIpOTHI Ta anpoTHi.

X1MI3M KHCJIOTHO-OCHOBHOI B3a€MO/II1 MPU TUTPYBAHHI CUJIbHUX 1 C1A0KUX KUCIOT (KaTIOHHHUX,
aHIOHHHX, MOJIEKYJIIPHUX); CIIPSDKEH]1 KUCIIOTHO-OCHOBHI MapH.

Turpantu Merona KHCIOTHO-OCHOBHOTO THUTpPYBaHHsS. I[IpUTOTYBaHHS Ta CTaHAapTH3AIS
PO3UMHIB KUCIIOT 1 J1yTiB. IlepBUHHI Ta BTOPUHHI CTaHIAPTH allUaAN- Ta alKaJiMeTpii.

CrnocoOu ¢ikcyBaHHS TOYKH €KBIBAJIEHTHOCTI B KHCIOTHO-OCHOBHOMY THUTpyBaHHI. pH-
1HIMKATOPH.

OcHoBHI XapakTepucTuku pH-1HIAMKATOpPIB: TOKA3HUK TUTPYBaHHS, IHTEpBal IEPEXOAY
inaukaropa. CTpykTypa Ta 3a0apBieHHs METUIIOPaHXKY Ta (peHo(TaneiHy B Pi3HUX CepelOBHILAX.

Crnoco6u migbopy pH-iHAMKATOPIB: AKICHUHN Ta KUTBKICHUH.

[Tpuniun nobynoBU KpUBUX TUTpYBaHH:. Po3paxyHok pH 11t moOynoBH KpUBUX TUTPYBAHHS.
XapakTep KpUBUX TUTPYBAHHS PI3HUX KUCIOT 1 OCHOB (CHJIBHUX, CITA0KWX, 0araToOCHOBHUX ). Buoip
1H/MKaTOpa 3a KPUBUMH TUTPYBAHHS.

[nnukaropui moxubku. Po3paxyHOK MNpPOTOHHOI, TiAPOKCHIIHOI, KHUCIOTHOI Ta OCHOBHOI
MOXUOOK.

MoXIIMBOCTI Ta Taly3i 3acTOCYBaHHS METOAY KHCIOTHO-OCHOBHOTO  THTPYBAaHHS.
OOrpyHTYBaHHSI MOKJIMBOCTI BHM3HAUEHHS PEUOBHH 3 KHCIOTHO-OCHOBHHMH BIIACTMBOCTSIMU Ha
OCHOBI KOHCTaHT KHCJIOTHOCT1 800 OCHOBHOCTI Ta KOHCTAaHTH TUTPYBaHHS:

— TUTPYBaHHS CWJIBHUX KHUCJIOT CHJIBHUMHU OCHOBaMH (Ta HaBIAaKH);

— TUTPYBaHHS CITA0KUX KHUCIOT CUJIBHUMH OCHOBAMH Ta CIIA0OKUX OCHOB CHJTBHUMH KHCIIOTAMU;

— TUTPYBaHHs 0araTOOCHOBHHMX KHUCIIOT 1 6araTOKUCIOTHUX OCHOB.

TutpyBaHHs B HEBOJHUX CEPENOBUIIAX (IIPOTOJIITOMETPIsA). TUTPAHTH Ta IHAUKATOPH METOLY.
I"amy3i 3actocyBanHs. [lepeBaru Ta HEOJIKH.

EnemenTHuit anami3: KiIbKICHE BU3HAYEHHS a30TY, CIpKH, XJI0py, Opomy.



OyHKIIIOHATBHUA aHalli3: KUIbKICHE BU3HAYEHHSI CIONYK, IO MICTATH KapOOKcH-, cynbdo-,
aMI1HO-, aJIBJIET1IHY TPYIH, CHUPTOBHMA T1IPOKCHIL.

AnkaniMeTpuYHe BU3HAUCHHS:

— 3a CITI0OCOOOM TPSIMOTO TUTPYBAHHS:

BUTLHUX KHUCIIOT, COJIeH (KaTIOHHUX 1 aHIOHHUX KHUCJIOT);

— 3a cIT0cOOOM 3BOPOTHOT'O THTPYBAHHS:

coJiell aMOHIiI0, eCTepiB OpraHiuHUX KUCIIOT;,

—3a c1ocOoOOM 3aMillEHHS:

OOpHOi KHCJIOTH 3a TIPUCYTHOCTI TIINEpUHY ab0 MaHITy; cojei amoHiio ((dopMoiibHE
TUTPYBAHHs); aMIHOKHUCJIOT 3a MIPUCYTHOCTI (hopMabaeriay; GopMambaeriay y ¢gopMaiiHi TOIIO.

AlMIUMETpUYHE BU3HAYCHHS:

— 3a CITI0OCOOOM TPSIMOTO TUTPYBAHHS:

CWIBHHUX 1 CJIA0KUX OCHOB, COJICH (aHIOHHHMX OCHOB 1 aM(QOJIiTiB), cymiliel KapOoHATy HATPIIO
Ta rigpokapOOHaTy HATPitO, TIAPOKCHIY HATPIO Ta KapOOHATY HATPIIO;

— 3a c1TI0cOOOM 3BOPOTHOT'O TUTPYBAHHS:

pPO3YMHY aMiaKy, a30TUCTUX OCHOB 1 aJKajoiliB, MalOPO3YMHHHUX COJEH KaJbIlil0, MarHito
TOII0; TeKCaMeTHIIeHTeTpaMiny (yporpominy); pryTi(Il) amizoxmopuny;

—3a c1ocOo0OM 3aMiLLEHHS:

XJIopuiB i HiTpaTiB 32 Tananaesum; okcuay pryTi(Il).

Bu3Ha4yeHHsI peYOBHH B HEBOJHUX CEPEIOBHIIAX:

— TUTPYBaHHS B CEPEAOBUII MPOTODITPHUX PO3UNHHUKIB Cyib(aHiTaMiIiB, GeHOMTIB;

— TUTPYBAHHSI B CEPEIOBUII MPOTOTeHHUX PO3YMHHUKIB CyIb(haH1IaMiIiB;

— TUTPYBaHHS B CEPEAOBUIII aM(piIPOTHUX POZUMHHHKIB aMiHIB 1 KUCIIOT.

Mopnyas 2. KinbkicHuii anauxis. [HCTpyMeHTaNIbHI MeTOIH aHAJI3Y

3micmosuii modyns 5. OKHCHO-BIAHOBHE THTPYBAHHSI Ta HMOI0 3aCTOCYBAaHHSl B aHAJIi3i
XiMIYHHX CHOJIYK Ta JiKapcbKHX 32c00iB.

KonkpetHi mii:

BuBunTH METOIM OKMCHO-BIAHOBHOTO TUTPYBaHHSI, KJ1acu(iKallito, BAMOTH JI0 pEaKIii.

3acTocyBaHHS KOHCTAHTH DPIBHOBAarM OKHMCHO-BITHOBHOI peakiii Ta ii BIUIMB Ha MOBHOTY
nepediry peaxii.

KnacugikyBaTu Ta XapakTepu3yBaTH iHIUKATOPH, 110 BAKOPUCTOBYIOTHCS B PEIOKCUMETPII.

3acBoiTy 1MOOY/ZOBY Ta MPOBOJUTHU aHANI3 KPUBUX TUTPYBAaHHS B PEAOKCH-METpii g BHOOpPY
PEOKC-IHIUKATOPIB 3a KPUBUMHM THUTpYBaHHsS. Po3paxoByBaTH iHTepBaJl MEpPEXOqy peloKC-
1HTUKATOPIB.

3acBOITH METO]| MepMaHraHaTOMETPUYHOTO TUTPYBAaHHS, TUTPAHTH Ta MEPBMHHI CTaHIApPTH.
XapakTepu3yBaTl MOXJIMBOCTI METONy (BU3HAUEHHS BIJHOBHUKIB, OKHCHMKIB, 1HJIU(EPEHTHUX
peuoBHH). TpakTyBaTH CHpsKEHI peakiuii Ta MOHATTA: 1HIYKTOpP, aKTOp, akUEeNTop Ha MpHKIIaAil
nepmanrasaToMerpuuHoro suzHadeHss Fe(Il).

3acBoiTh MeToA Hoau- Ta HWOAOMETPUYHOIO THUTPYBaHHS, THUTPAHTH METONy, IX
CTaHJIapTHU3aLliI0, YMOBHU Ta MOKJIMBOCTI METOAY (MPUKJIAAX BU3HAUEHB ).

3acBOiTH MeTOJ OPOMAaTOMETPUYHOIO THUTPYBAaHHS, TUTPAHTH METOMAY, MOXKJIMBOCTI METONY,
MPUKJIaad BUSHAYECHD.

3acBOiTH MeTOJl OPOMOMETPUYHOTO THTPYBaHHsS. TpakTyBaTH MOXIJIMBOCTI METOJY Ta HOTro
3aCTOCYBaHHS Ul BU3HAUEHHS OPTaHIYHUX PEYOBHH Ta JIIKAPCHKUX MPEnaparis.

3acBoiTH MeETOJ HOIXJIODMETPUYHOTO TUTPYBAaHHs, TUTPAHTH, NPUKIAOM BU3HAYCHbD.
TpaktyBaTu nepeBaru Ta HeJOJIIKU y MOPIBHIHHI 3 HOJUMETPIELO.

3acBOITH METOJ AUXPOMATOMETPUYHOI'O TUTPYBaHHS, TUTPAHTH, 1HAMKATOPU Ta MOXKIUBOCTI
Metony. HaBoguTu mpukiaau BU3HAUY€Hb (BIJHOBHHKIB, OKMCHHKIB, 1 IHIIMX PEYOBHH), MEpEBaru
METOAY.

3acBOiTH METOJl HITPUTOMETPUYHOTO TUTPYBAHHS, TUTPAHTU, MOKIMBOCTI METONy, MPUKIIAAH
BH3HAa4Y€Hb, YMOBU HITPUTOMETPUYHHUX BU3HAUECHD.

3acBOiTH METOJ LIepIMETPii, TUTPAHTHU, MOXKIIUBOCTI METOAY, HEJIOJIKH Ta MepeBard METOAY Yy
MOPIBHSHHI 3 IEPMAaHTAHATOMETPIEIO.




Tema 1. OxkucHo-BigHOBHe TUTPYBaHHA. [lepmMaHranaTomerpis

CyTHICTh METO/IB OKHUCHO-BIJTHOBHOT'O TUTPYBaHHSI.

Krnacudikarrist METOIIB OKHCHO-BIJHOBHOTO THTPYBAHHS.

Bumoru no peakmiii 8 OBT.

@ikcyBaHHS KiHIIEBOi TOYKH TUTpyBaHHA B MeTogax OBT. IHaumkaTtopu OKHCHO-BIIHOBHOTO
TUTPYBaHHA, iX KiIacudikaiis. Pemqokc-iHIuKaTopy, iX XapakTeprucTHKA.

KpuBi OKHMCHO-BIIHOBHOTO TUTPYBaHHA. PO3paxyHOK peaoKC-TIOTEHINialliB B Pi3HI MOMEHTH
TUTPYBaHHS.

[lepmanranatomerpuune THUTpyBaHHSA. CyTHICTH 1  OCHOBHE pIBHSHHS METOAY. YMOBH
IIPOBE/ICHHS IEPMAHTaHATOMETPUYHOIO TUTPYBAHHS.

Turpant merony. Crioci6 #oro npuroryBanHs. [IepBUHHI CTaHIAPTH METOIY, CTaHAAPTHU3ALIIS
PO3UMHY IIepMaHraHaTy KaJilo 3a IIaBJIEBOI0 KHCIOTO0.

®ikcyBaHHS KiHIIEBOI TOUKH TUTPYBAHHS B IepMaHraHATOMETPil.

3acTocyBaHHS METOJy IIepMaHraHaTOMETpii: BHU3HA4YeHHsA Mepokcuay BoaHmo, 3aiiza(ll),
HITPUTIB, 1HIU(PEPEHTHUX PEYOBUH (CONEH Kaubllifo, Oapito Ta IHIIMX), OKHCHUKIB, OpPraHIYHUX
CIIOJTYK.

Tema 2. OKuCHO-BiiHOBHe TUTPYBanHs. Moaumerpis, iionomerpis

CyTHiCTh METO/1IB HOAMMETPIil Ta HOAOMETPIi.

Criocobu (ikcyBaHHS KiHIIEBOI TOYKH TUTPYBAHHS IPH NPOBENEHHI HOIU- Ta HOJOMETPUYHHUX
BHU3HAYEHb.

Turpantu meroniB oau- Ta HogomeTpii.

CnocoOu TUTpYBaHHS PH HOAUMETPUIHOMY BH3HAUYEHHI B1IHOBHUKIB.

Crioci6 TUTpyBaHHS P BU3HAYCHHI OKHCHHKIB.

YMOBHU NIpoBeieHHS HoaAK- Ta HOJOMETPUYHHUX BU3HAUCHbD.

3actocyBaHHs HOIU- Ta WOAOMETpii JJIsT BU3HAYCHHS BiTHOBHHKIB, OKHCHUKIB, HCHACHUCHUX
OpPraHIYHHUX CHOJYK, apOMaTHMYHHUX 1 TEeTEePOLMKIIYHHMX CHOJYK, MIHEpPaJbHUX KHCJIOT, KaTiOHIB
METAJIiB, [0 YTBOPIOIOTH OCAIH 3 XpOMAaT-iOHAMHU.

Tema 3. OxkucHo-BifHOBHe TUTPYBaHHs. BpomaTomeTrpisi, OpomomeTpist

CytaicTtb MeTo1y OpoMatomeTpii. TUTpaHT MeToay, HOro cTaHapTH3aLis.

Innukatopu Merony 6pomaromerpii. MexaHi3M Aii HE3BOPOTHHUX a301HAMKATOPIB (METUIOBUIN
OpaH)XeBHM Ta METHWJIOBUHN 4epBOHMIT). OCOOIMBOCTI MPOBEAECHHSI OPOMAaTOMETPUYHOIO TUTPYBAHHS
3 BUKOPUCTaHHAM a301HUKATOPIB.

CytHicTtb MeTo1y OpoMoMeTpii. TUTpaHT METOLY.

Cnioco6u ¢ikcyBanns KTT B 6pomomerpii.

Crniocobu TMTpyBaHHS B OpOMOMETPIi.

3acTocyBaHHs OpoMaTOMETpii U1 BU3HAYEHHS BiJIHOBHUKIB Ta OKMCHHUKIB.

3actocyBaHHsI OpOMOMETPIi JJ11 BU3HAUEHHS OPTaHIuYHUX CIIONIYK, 3AaTHUX OpOMYBATHUCH, IS
aHaJIi3y KaTiOHIB METAJIiB, 1110 OCA/KYIOTHCS 8-OKCUXIHOJIMHOM 200 aHTPaHIJIOBOIO KUCIIOTOXO.

Tema 4. OxucHo-BigHOBHe TUTPYBaHHA. HiTpnToMeTpis

CyTHICTh HITPUTOMETPIi, 6AraToOsIKICHICTh BIACTUBOCTEH HITPUTY HATPil0, OCHOBHI PiBHSHHS
METOY.

Tutpant Metoay, croci6 HOro NPUroTyBaHHs Ta OCOOIUBOCTI CTaHAApTH3ALlI].

YMOBH NpoBEECHHS peakiii A1a30TyBaHHS.

Cnoco6u ¢ikcyBanns KTT. 30BHilIHI Ta BHYTPIllIHI i1HAXKATOPH, MEXaHI3M iX Jil.

HitpuroMeTpuyuHe BU3HAYEHHS B1IHOBHUKIB, OKUCHUKIB, apOMaTUYHHUX aMiHiB.

Tema 5. IlincymxoBe 3aHATTS 3 po3ainy «Turpumerpuuni meroam anauizy. OkucHO-
BilHOBHE TUTPYBaHHS»

3azanvni noN0IHCEHHA OKUCHO-6IOHOBHO20 MUMPYBAHHA

CyTHICTb METOJIB OKMCHO-BITHOBHOTO TUTpYyBaHHA. Bumoru no peakuiit B OBT. Koncranra
piBHOBaru peakuii Ta ii 3B’S30K 31 CTAaHAAPTHUMH MOTEHI[iaJlaMH peJloKc-Tap. Brums pizHUX
(hakTOpiB Ha BEIMYMHY OKHCHO-BITHOBHOTO TMOTEHIIANy peaokc-map (piBHsHHA HepHcta-Iletepca)
Ta HANpsSMOK peakiii. [naykoBaHi peakuii (crpspkeHi) peakiii, KaTaaiTHU4YHI Ta aBTOKAaTaIiTUYHI
peaxuii B aHamiTuyHii XimMii. Kimacugikaiiist MeTo/11B OKHCHO-BIJHOBHOTO TUTPYBAHHS.



®ikcyBaHHS KiHIIEBOi TOYKM TUTpyBaHHA B MeTogax OBT. Inaukaropu OKHCHO-BIJIHOBHOTO
TUTPYBaHHA, iX KiIacudikaris. Pemokc-1HIuKaTopy, iX MeXaHi3M JIii Ta YMOBH 3aCTOCYBaHHS.

KpuBi ok1cHO-BITHOBHOTO TUTpYBaHHs. [IpuHIun noOyaoBH, po3paxyHOK peAoKC-TIOTEHITialliB
B pi3HI MOMEHTH TUTpyBaHHs. [1i101p pemoKc-1HIUKATOPIB 32 KPUBUMH TUTPYBaHHSI.

Memoou oKucHo-6i0H06H020 MUMPYEAHHA

[epmanranaromerpis. Momo- Ta Homumerpis. bpomarto- Ta Gpomomerpis. Hirpuromerpis.
Jluxpomaromerpis. Monaromerpis. Xnopitogumerpis. Llepimerpis.

CytHicTh MeToAiB. OCHOBHI PiIBHSIHHSI.

Turpantu, criocodbu NpUroTyBaHHS Ta CTaHAAPTH3AIlil, IEPBUHHI Ta BTOPHUHHI CTaHIApTH.

Cnioco6u ¢ikcyBaHHS KIHIIEBOI TOYKH TUTPYBaHHS. [HIUKaTOpH.

YMOBH TpOBENCHHS BHU3HAUEHb: crocobu TuTpyBaHHi, pH, Temmeparypa, KaTaii3aTtopw,
BBEJICHHA J00aBOK TOLIO.

3acmocysannsa memooie OBT ¢ ananizi

[lepmanranaTomeTpuuHe BH3HA4YeHHs BiMHOBHHMKIB  (3amizo(Il), mepokcua BOAHIO, HITPUT
Hatpito, munr sk(Ill) tomo), oxucHHKIB (32 crnocoOOM 3BOPOTHOTO THUTPYBAaHHsS) Ta JESKUX
inmudepentaux pevouH (comai Ca(Il), Ba(Il) Tomo).

Nonumerpuune BusHaueHHs BimHoBHukiB (vum’sk(IIl), cyasdith, cynsdizu, Tiocyaspar
HaTpio, cynbdar rigpasuHy, GopMaibAeri TOIIO0), HCHACUYEHUX OPraHIYHUX CHONYK (acKopOiHOBa
KHCJIOTA), TETEPOLUKIIYHUX CIOIYK (AHTUIIIPUH).

MonoMeTpuuHe BU3HAYEHHS OKHCHHKIB (IIEPOKCH]] BOJHIO, aKTHBHHUIA XJIOp B XJOPHOMY BallHi,
akTUBHHIA xy10p B XJopamini b, migs(1l), muxpomar kamiro, OGpomar Kajito Ta iH.) Ta KaTIOHIB JIESKUX
metanis (Pb(Il), Ba(Il), Hg(I), Hg(I) Too).

BpomaTtomerpuune BuzHaueHHs BimHOBHHKIB (Mumr sik(IIl), cypma(lll), cymwsdar rimpasuny,
MEPOKCHU/] BOIHIO Ta iH.);

BpoMomeTpuyHe BU3HAYCHHSI OPraHIYHUX CHOJYK, IO MICTSTH MEPBHHHY apOMAaTHUYHY TPYITy
a00 (eHOMBbHUN  TIIPOKCWI(HATPIIO calimmiaT, (EHOJ, PE3OPIHH, CTPENTOLH], AaHECTE3HH,
HOBOKaiH), comi neskux metanis (Al(IID), Mg(I), Bi(Ill) Tomro).

Hitputomerpuune Bu3HaueHHs BigHOBHHKIB (okcun wmwuml sky(IIl), cypma(Ill), omoso(Il),
riipa3uHy cyiab(dar Ta iH.), OKUCHHUKIB (MIEpMaHIraHaT Kajilo, AUXpOMaT KaJlilo Ta 1H.), OpraHIgyHUX
CMOJIYK, SIKI MICTATh NEPBUHHY aMiHOTPYIY Ta T'€T€POLMKIIYHUX CHOJIYK (HOBOKAiH, CTPENTOLUI,
AHTUIIPUH TOLIO).

XnopitonumeTpuyHe BuU3HaueHHs BiAHOBHUKIB (Mmumn sk(IIl), #omuau Tomio) Ta opraHiyHUX
CIOJIYK (CalilMIOBa KUCIIOTA, CyJb(aHiiaMi1, HOBOKAiH).

Lepimerpuune Bu3HadeHHs BigHOBHUKIB (pTyTh(l), cypma(lll), mumr’sx(IIl), 3amizo(Il),
HOMaM, HITPUTH, IEPOKCH]T BOJIHIO, aCKOPOIHOBA KHUCIIOTA).

JluxpomMatoMeTpuuHe BU3HAaueHHs BiTHOBHUKIB (3amizo(Il), cymbdiTh, Hoauau, apceHirw,
acKopOiHOBA KUCJIOTA) Ta OKMCHUKIB (HITpATH, XJIOPATH, IEpMaHTaHATH).

WMonatomerpruune BusHaueHHs BinHoBHMKIB (Mum’sk(IIT), omoso(Il), pryrs(I), 3amizo(Il),
fomuan Tomio) Ta okucHUKIB (okeu cBuHIO(IV), okcua mapranio(IV), mepokcua BOAHIO TOIIO).

Imicmosuii modyns 6. OcagxyBajbHe THTPYBAHHS, KOMILUICKCHMETPUYHE THTPYBAHHS.
I'paBiMerpuunmii anaji3. 3actocyBaHHsl MeTOAIB B aHaJdi3i XiMIYHHX CHOJIYK Ta JiKapcbKHX
3aco0iB.

Konkperni wii:

BuBunTH METOAM OCAKyBaJIbHOTO TUTPYBaHHS, iX Kiacu(ikallilo, BUMOTH JO pEakuii, 110
3aCTOCOBYIOThCS B MeTo/I1. [IpoBoanTH moOy10BY Ta Ha/laBaTH aHai3 KPUBUX TUTPYBaHHS.

3acBOiTM METOJ apreHToMerTpii Ta #oro kiacudikaiilo 3a BHU3HAYEHHSM KIHIIEBOI TOYKH
TUTPYBaHHA. XapaKTepu3yBaTU CYTHICTb, 1HAUKATOPH, YMOBU TUTPYBaHHS Ta MOKJIMBOCTI METO/IB
Mopa, ®asiaca, Qosbrapaa.

3acBOiTH TIOLIaHATOMETPUYHE TUTPYBaHHS, TUTPAHTH, CYTHICTb METOAY Ta YMOBHU
TUTPYBaHHS.

3acBOITH MEPKYPOMETPUYHE TUTPYBAHHS, TATPAHTH, IHIUKATOPH, IPUKJIAIH BU3HAYCHb.

BuBuntH MeTOIM  KOMIUIEKCUMETPUYHOTO  THUTPYBaHHS, BHUMOIM /IO peaklii B
Komrutekcumetpii. [IpoBoanTH moOynoBy KPUBUX THTPYBAHHSL.




3acBOITH  KOMILJICKCOHOMETPUYHE TUTPYBaHHS. TpakTyBaTH THTPaHTH, MeETaJOXPOMHI
IHIUKATOPH Ta MPUHIINII iX Aii. BU3Ha4aTH KaTiOHW METaJIiB Ta TBEP/IICTh BOJIH.

3acBOITH MEpPKYpUMETPHUUHUI METOJ aHallizy HOro CyTHICTb, MOXIJHBOCTI Ta YMOBH
TUTPYBaHHS.

BuBuntH rpaBiMeTpuuHMii aHami3. 3acBOITM eTanud TPABIMETPUYHUX METOJIB aHAJI3Y:
OCaJPKEHHsI, BIATOHKH, BUALICHHA. [I0sICHIOBaTH BUMOIH J0 OCAJKYBaHOI Ta IpaBIMETpUUHOI (opM,
YMOBM  yTBOPEHHS KpHCTATYHMX Ta aMmoppHHX ocamiB. Po3paxoByBaTH  pe3ynbTaTH
IpaBIMETPUYHOTO aHAII3Y.

Tema 6. OcagxyBajibHe TUTPYBaHHS. ApreHToMeTpisi. Mepkypomerpist

TeopeTnuHi OCHOBM METOMAIB OCAPKYBJIBHOTO THUTpPYBaHHA. Bumoru 10 peakuii, ki
3aCTOCOBYIOTBCS B OCQ/DKyBaIbHOMY THUTpyBaHHI. Kiacudikamiss MeETOIIB 0caIpKyBaIbHOTO
TUTPYBaHHS.

KpuBi ocaxyBaabHOrO TUTPYBAHHSL.

CriocoOu BHM3HAYEHHs KIHIIEBOI TOYKM TUTPYBAaHHA. [HIMKAaTOpU METOAY OCaIKyBaJbHOIO
TUTPYBaHHS (OcCa/KyBajbHi, aOcopOIiiiHi, MeramoxpomHi). MexaHi3M aii iHIUKATOpiB. YMOBH
3aCTOCYBaHHSA Ta BUOIp aACcOpOLIHHUX 1HIUKATOPIB.

Aprenromerpuune TUTpyBaHHS.CyTHICTH MeTony. TWTpaHTH Meroay, iX HpPUTOTyBaHHS Ta
cTaHgapTu3aiis. PisHoBuIM apreHTomMeTpii.

Metox Mopa: cnocié TUTpyBaHHS, THTPAHT METOAY, IHAMKATOP METOMAY, PIBHSHHS pPEaKIiH,
MO>KJIMBOCT1 METO/LY.

Metox ®asuca-Oimepa-XoaakoBa: crocid TUTPYBaHHS, TATPAHT METOAY, IHIUKATOPH METOY,
PIBHSIHHS peaKIiii, MOXJIUBOCTI METOAY.

Meton ®osnbrapaa: crnoci® TUTpYBaHHS, TUTPAHTH METONYy, IHIMKATOP METOAY, PiBHSHHS
peakuiid, MOxJIMBOCTI Meroay. OcoOJMBOCTI BHU3HAUEHHS XJOpUI- 1 HOIUA-IOHIB 3a METOAOM
®donbrapna.

MepkypomerpuuHe TuTpyBaHHA. CyTHICTH MeToay. THTpaHT MeToay, WOro HmpUroTyBaHHS,
crangapTu3aiis. MoXJIMBOCTI METOAY.

[nnukaropu meromy Mepkypomerpii. MexaHi3m [ii 3ai30TiOIIaHATHOTO I1HAMKATOPY MpH
MEPKYPOMETPUYHOMY BH3HAUEHHI raJIoreHuiB. PoJb «X0I10CcTOT0 MOCTiIy».

3acTocyBaHHS B aHaJli31 METOIB OCA/)KYBaJIbHOTO TUTPYBAHHS.

Tema 7. KomniiekcumerpuuHe TutpyBanis. Kommniiekconomerpis

Kommnexkcumerpuune  tutpyBanHs. CyTHicTe  Meroay. Bumorm g0 peakuiii B
KOMIUIEKCUMETPUYHOMY TUTPYBaHHI.

Kommnexkconomerpiss. KoMruiekcoHH, sKi 3aCTOCOBYIOTh B TUTPUMETPHUUHOMY aHami3i, ix
BJIACTHBOCTI.

KpuBi KOMIUIEKCOHOMETPUUHOTO TUTPYBAaHHS. 3aJEKHICTh CTPUOKA TUTPYBAHHS BiJl KOHCTAHT
CTIHKOCTI KOMIUIEKCHOI crionyku, pH cepegoBuiia Toro.

Poboui po3unHu komIuiekcoHoMeTpii. [IpuroryBanHs Ta craHzapTuzalis poOOYOro pO3YHHY
TpUIIOHY b.

®ikcyBanHs KTT B koMmiuiekcoHoMeTpii. MeTanoxpoMHi 1HAMKATOpH, MEXaHi3M iX Oii Ta
BAMOTH, III0 BUCYBalOTh JI0 HHUX. BIacTWBOCTI Ta 3acTOCYBaHHS METAIOXPOMHHX IHJHKATOPIB:
epioxpomy 4opHOro T, MypeKcuay, KCHICHOJIOBOTO OPAaH)KEBOTO.

YMOBHY IpOBEIEHHS] KOMIUIEKCOHOMETPUYIHOTO TUTPYBAHHSI.

Criocobu KOMITJIEKCOHOMETPUYHOTO TUTPYBaHHs (IpsiMe, 3BOPOTHE Ta 3aMiCHE).

lamy3i 3acTocyBaHHST KOMIUIEKCOHOMeTpii. Bu3HaueHHs 3arajbHOi TBEpIOCTI  BOJM.
3acTocyBaHHs KOMIUIEKCOHOMETPIi B (papmallii Ta KOCMETOJIOTIi.

Mepkypumertpiga. CyTHICTb MeTony, TUTpaHT 1 crnocoOu ¢ikcyBanHs KTT. 3acrocyBanus
MEpPKYPUMETPIi.

Tema 8. I'paBimerpuunmii anauiz. 3acrocyBaHHsl rpaBiMerpii AJsi aHadi3y XiMiuyHHMX
PE4YOBHH i JiKapCcbKHX 32C00iB.

I'paBimMerpuunuii anani3. CyTHICTh METOAY.

Knacudikariist rpaBiMeTpUYHUAX METO/IIB.

ETanu rpaBiMeTpuYHOIO aHai3Yy.

OcamxyBanbHa ¢popma, BUMOTH JI0 Hel.



I'paBimMeTpuuHa Gpopma, BAMOTH 10 He.

Bubip ocamxysaua.

Teopist yTBOpeHHS Oca/liB.

AmopdHi ocaau.

CmiBoca/pkeHHs. Buau cmiBoca/pKeHHS: —ancopOmis, Okimro3is, i3omopdusm. Crnocobu
3MEHIIIEHHS CIIBOCA/KEHHS.

YMOBHU OTpUMaHHS KPUCTATIYHUX OCAIiB.

YMoBHU oTprMaHHS aMOp(PHUX OCadiB.

Po3paxynku pe3ynbTaTiB anamizy. I 'paBiMeTpudyauii paxtop.

3acTocyBaHHs I'PaBIMETPUYHUX METO/IB.

[lepeBaru Ta HEJOIIKU TPaBIMETPii.

Tema 9. IlincymkoBe 3aHaATTs 3 po3ainy «OcaaKyBajibHe, KOMILIEKCMMETPUYHE
TUTPpyBaHHsA. ['paBiMeTpuuHMii aHai3»

Ocaoicysanbhe mumpyeanHs

TeopeTnuHi OCHOBM METOMAIB OCA/PKYBAIBHOTO THUTPYBaHHSA. Bumorm 10 peakuiid, sxi
3aCTOCOBYIOTBCS B OCa/DKyBallbHOMY THUTpyBaHHI. Kiacudikaimiss MeToniB 0capKyBaJbHOTO
TUTPYBaHHS.

Criocobu BHM3HAYEHHs KIHIIEBOI TOYKM TUTPYBAaHHA. [HIMKAaTOpH METOAY OCAIKyBaJbHOTO
TUTpYBaHHA (OCaKyBalibHi, aOcopOuiiftHi, MeTasoxpomHi). MexaHi3M Aii iHAMKATOpIB. YMOBHU
3aCTOCYBaHHSA Ta BUOIp aACcOpOLIHHUX 1HIUKATOPIB.

Aprenromerpuune TUTpyBaHHS. CyTHICTH MeTomy. TWTpaHTH METOAY, iX HPUTOTYBaHHS Ta
craHgapTu3aiis. PisHoBuaM apreHTomMeTpii.

Metox Mopa: crocid TUTpyBaHHS, THTPAHT METONY, 1HAMKATOP METONY, PIBHSHHS PEaKIliid,
MO’KJIMBOCTI METO/1a.

Metox ®asuca-Oimepa-XoaakoBa: crocid TUTPYBaHHS, TATPAHT METOAY, IHIUKATOPH METOY,
PIBHSIHHS pEaKIliii, MOXJIUBOCTI METOAY.

Meton ®omnbrapaa: crnoci® TUTpyBaHHS, TUTPAHTH METOMY, IHAMKATOP METOIY, PIBHSHHS
peaxiiid, MOKIHBOCTI METOY.

MepkypomerpruHe TuTpyBaHHsA. CyTHICTH MeTomy. THTpaHT MeTomy, WOTO MPHUTOTYBaHHS,
cTanfapTHu3anis. [HaukaTopu MeTona MepkypoMeTpii. MOXKIIMBOCTI METONY.

Komnnexcumempuune mumpyeanns

Kommnexkcumerpuune  tutpyBaHHd. CyrtHicTh  Merony. Bumorm no  peakuiii B
KOMIUIEKCUMETPUIHOMY TUTPYBaHHI.

Kommnexkconomerpiss. KoMruiekcoHH, sKi 3aCTOCOBYIOTh B TUTPUMETPHUUHOMY aHami3i, ix
BJIACTHBOCTI.

PoGoui po3unHu koMmIuiekcoHoMeTpii. [IpuroryBanHs Ta cTaHzapTuzalis poOOYOro pO3YMHY
TpUIOHY b.

®ikcyBanHs KTT B koMmruiekcoHOMeTpii. MeTanoXpoMHi IHIUKATOpH, MeXaHi3M ix JIii Ta
BHMOTH, III0 BUCYBAIOTh JI0 HUX.

YMOBH KOMIUIEKCOHOMETPUYHOTO TUTpYBaHHA. CriocoOM MpsiMOro, 3BOPOTHOTO Ta 3aMiCHOTO
TUTPYBAHHS B KOMITJIEKCOHOMETIi.

Mepkypumetpis. CyTHICTb MeToay, THTpaHT 1 crocobu ¢ikcyBanns KTT. 3acrocyBanus
MEPKYpUMETPIi.

I'pagimempuunuit ananiz

Cytaictb MeTony. Kitacugixkanis rpaBiMeTpuuHux MeTo1iB. ETanu rpaBiMeTpuyHOro aHamisy.

OcamxyBanbHa ¢popma, BUMoru Jio Hei. ['paBiMeTpuuna ¢popma, BUMOTH JI0 Hel.

Bubip ocamxyBaua.

Teopis yrBopenHs ocani. AMopdHi ocagu. Kpucraniuni ocaau.

CmiBocaypkeHHs. Buam  cmiBocapkeHHsS:  ancopOrris, Okio3isa, 13oMmopdusm. Crocobu
3MEHIIIEHHS CIIBOCA/KEHHSI.

Pozpaxynku pesynbTariB aHamnizy. ['paBimeTpuunuii paxtop.

3acTocyBaHHs I'paBIMETpUYHUX MeTOIB. [lepeBaru Ta HEOIIKU TpaBIMETIi.

3micmosuit Mooyp 7. ONTHYHI METOAH aHATI3Y

Konkperni mismi:




3acBOITH CYTHICTh Ta Ki1acu(iKallilo ONTUYHUX METOJIIB aHaMi3y.

TpakTyBaTH CHEKTPOPOTOMETPUYHI TEPMIHH: JTOBXKWHA XBHJI, HAHOMETpP, XBUJIHOBE YHCIIO,
MPONYCKaHHs, ONTHYHA T'yCTHHA, MOJSIpHUN KoedilieHT nmornuHaHHs. OO0JacTi CBITONMOTIIMHAHHS:
ynbTpadioneToBa, BUaUMa, iHppadepBoHa.

3acBoiti  abCcOpOIiHO-MONIEKYISIpHY — criekTpockomio. Crnektpu mnornuHanas. OCHOBHI
xapaktepucTuku. Crocodbu peectpaiii. CriekrpodoromeTpisi, GOTO KOJTOPUMETPIs, KOJOPUMETPIs.
Buuum 3akonu cBitnonornuHanus: byrepa-Jlambepra, bepa, 06'eqnanmii 3akon byrepa-JlamGepra-
bepa. IlpuumHu BiAXWIEHHS BiJ OCHOBHOTO 3aKOHY IIOTJIMHAHHSA CBiTJIa. Bu3HaueHHS Mex
HiAMOPSIKYBaHHS.

Po3paxoByBatu MOJSpHUI Ta MUTOMUIN KOe(IIEHTH MOTJIMHAHHA, KOHIEHTPALII0 PEYOBHUH Y
pO3UMHAX.

OB0JI0AITH METOJI0OM CIIEKTPOPOTOMETPUYHOTO TUTPYBAHHSI.

3acBOiTH aTOMHO-a0COPOLIHHY CHEKTPOCKOIIII0 MOJIyM's Ta eMicCiiiHy ¢oTomeTpito moiaym's.
BuBuntn ekcrpakiiiHo-poTOMeTpUYHUN aHami3. EKCTpakiiiiHi peareHTH Ta eKCTParcHTH.
Excrpakuiiini cucremu, ix kiacu¢ikamis. 3acTOCyBaHHS B aHali3i HEOPraHIYHUX, OPTraHIYHHUX
pPEUOBUH Ta (papMaleBTUYHHUX IPEraparis.

3acBOiTH JIIOMIHECHEHTHHUH MeToJ] aHamizy, ¢uroopomerpito. 3akon Crokca-Jlommens,
npaBuio JleBmnHa, 3akoH BaBinoBa. BusHauaT KOHIIEHTpAILIiI0 PEYOBHH y KUIbKICHOMY aHai31.

OBomomitn  pedpakromerpiero.  3aCTOCOBYBaTH B aHali3i  OJHOKOMIIOHEHTHHX 1
0araTOKOMIIOHEHTHHUX CYMIIIEH.

CyTHICTh ONTHYHUX METOJIIB aHAIII3Y, iX KiIachdikaris.

MonekynspHo-abcopOiiitHa ~ creKTpoOTOMETpisi,  CYTHICTH Ta  OCHOBHI  IOHSTTA
(mporrycKkaHHs, ONTHYHA T'yCTHHA, MOJISIPHUHN Ta TUTOMHIA MOKa3HUKY TTOTJIMHAHHS ).

3aKoHHU CBITJIONOTJIMHAHHA: 3aKoH byrepa-JlamGepra, 3axkon bepa, 06’ eqnanumii 3akon byrepa-
Jlambepta-bepa. [lpuuMHHBIAXWICHHS BiJi OCHOBHOTO 3aKOHY IOTJIMHAHHS CBiT’ia. [IpaBuio
aJIUTUBHOCT] ONITUYHUX TYCTHH.

doToMeTpUYHI peaKilii, BUMOTH 10 HUX.

Bubip ontumManbHUX YMOB IPOBEACHHS (JOTOMETPUUHUX BU3HAYCHD.

MeTtou KonopuMeTpii:

- Merton cTanmapTHHX Cepiii;

- Meron 3piBHIOBaHHS 3a0apBJIEHb;

- Meron po30aBneHHS.

Metoau poTOKOTOPUMETPIi:

- Metox crannapry;

- Meron kani6pyBanbHOro rpagiky;

- MeTo/ BU3HaUCHHS 32 MOJISIPHUM 1 MUTOMUM KO€(illieHTOM MOTJIMHAHHS;

- Meron no0aBok.

Bu3HaueHHs KOHLEHTpalii JEKUIBKOX Ppe4YoBMH MpU IX CyMICHIH MpHCyTHOCTI (3
BUKOPUCTAHHSAM 3aKOHY aIMTUBHOCTI ONTUYHHUX TYCTHH).

Hudepenuiiinuii poToMeTpuuHui aHami3.

ExcrpakuiitHo-(poTomMeTpuuHuil aHaI3.

doToMeTpuYHE TUTPYBAHHS.

Tema 10. OnTuyHi MeToau aHaJi3y. DOTOKOJOPUMETPifA Ta ceKTPodoToMeTpisi. YMOBHU
(¢oroMeTprYHOro BU3HAYCHHS. BU3HAYCHHS KOHIEHTPALII JOCHIIKYBAHOIO PO3YHHY

CyTHICTh ONTHYHUX METO/IB aHAJI3Y, 1X KIacu(ikailis.

MornekymsipHo-abcopO1iiiiHa  criekTpooTomMeTpisi,  CyTHICTb Ta  OCHOBHI  TOHSTTS
(IporrycKaHHs, ONTHYHA TYCTUHA, MOJISIPHUH Ta MTUTOMH TOKa3HUKH MTOTIMHAHHS).

3akoHU cBITJIONOINIMHAHHA: 3akoH byrepa-JlamGepra, 3akoH bepa, 06’eqHanuii 3akoH byrepa-
JlamGepra-bepa. IlpuumHUBIIXWICHHS BiJi OCHOBHOTO 3aKOHY TIOTJIMHAHHS cBitina. [IpaBuio
aJIMTUBHOCTI ONTUYHUX TYCTHH.

®doTomMeTpuYHi peakiii, BAMOTH J0 HUX.

Bubip ontumanbHUX yMOB NPOBEJCHHS (POTOMETPUYHUX BU3HAYEHb.

Metoan KoJIOpuUMETIi:

- Meron cTaHmapTHHX Cepiii;



- MeToz 3piBHIOBaHHS 3a0apBIICHB;

- Meton po36aBiieHHs.

MeTtoau GOTOKOIOPUMETPIT:

- Meton crannapry;

- MeTtoz kaniopyBaigbHOTO Tpadiky;

- Meron BU3HaUEHHS 32 MOJIIPHUM 1 MIUTOMHUM KOe(DilliEHTOM MOTJIMHAHHS;

- Meton n106aBoK.

BusHaueHHs KOHIIEHTpallii JEKUIBKOX PEYOBMH TMPU I1X CYMICHIM MpHUCYTHOCTI (3
BUKOPUCTAHHSAM 3aKOHY aIMTUBHOCTI ONTUYHHUX TYCTHH).

Judepenniianii poToOMETPUIHHIA aHATI3.

ExcTpakuiitHo-(h)OTOMETpHYHHIA aHaTi3.

doToMeTpUYHE TUTPYBAHHS.

Tema 11.0nTruni MmeToan anauiszy.Pedppaxromerpis. Ilonsspumerpis

CytHicTb pedpakromMeTpii. 3akoH 3amomiieHHs CHemiycy.

[Toxa3uuk 3anomiieHHs (aOCOMOTHUI Ta BiqHOCHMIT). DaKkTOpH, 10 BILUIMBAIOTh HA BEIUYHHY
MOKa3HHUKA 3aJIOMJICHHS.

Bu3HaueHHs KOHIIEHTpaIlii METO0M pedpaKkToMeTpii.

[TepeBaru Ta HenoOaiKM pepakTOMETPIi.

CyTHICTb MOIAPUMETPIi.

Ontuyne obepranHs. Kyt ontuunoro o6epranss. [lurome ontuyne o0epraHHs.

Bu3HaveHHs KOHIIEHTpAIlii METOIOM MOJISIPUMETPIi.

IlepeBaru Ta HEJOIIKHU MOJIAPUMETPIi.

Tema 12.ITincymkoBe 3aHATTA 3 po3aiiny «ONTHYHI MeTOAH aHATIZY»

CyTHICTh ONTUYHUX METOIB aHANI3Y, 1X KiIacuQikaiis.

[Tpupona i BIaCTUBOCTI €IEKTPOMArHiTHOTO BHIIPOMiHIOBaHHS. CHEKTpabHI XapaKTePUCTHKH:
JIOBXKMHA XBHJI1, XBUJIbOBE YHCJIO.

MonekynsipHo-a0copOmiitHa ~ CIeKTpoOTOMETpisi,  CYTHICTH Ta  OCHOBHI  IOHSTTA
(mporyckaHHs, ONTHYHA T'YCTUHA, MOJISIPHUI Ta NTMTOMMI NOKa3HUKH MTOTIMHAHHS).

3akoHU CBITIOMOIIMHAHHS: 3akoH byrepa-JlamOepTta, 3akon bepa, 06’ennanuii 3akoH byrepa-
JlamGepra-bepa. IlpuuMHMBIIXWUIEHHA BiA  OCHOBHOTO 3aKOHY IIOTJIMHaHHS cBiTia. [lpaBumiio
aJIMTUBHOCTI ONTHYHUX TYCTHH.

MonoxpomaTtuyHe cBiTi10. Crloco6M MOHOXpOMAaTH3allil CBITIA.

®doToMeTpuYHI peakiiii, BAMOTH J0 HUX.

Konopumerpis. Merox cTaHAapTHUX cepif, MeToa 3piBHIOBaHHS 3a0apBiieHb, METOJ
po36aBneHHs. Ix cyTHICTS.

®dotokonopumetpisd, Cnektpoporomerpis. CyTHICTb MeETOIB, MepeBard Ta HEIOMIKH,
3aCTOCYBaHHI.

KinpkicHuilt  ¢oTromeTpuuHuii aHamiz: yMOBM (OTOMETPHUYHOIO BH3HAueHHS  (BHOIp
(dboToMeTpUYHOI peakxilii, aHaJIITUYHOI JOBKUHU XBHJII, KIOBETH, KOHIIEHTPALlli PO3UMHY), BAZHAYEHHSI
KOHIIEHTpALlli aHaJIi30BaHOT'O PO3UHHY.

Judepenuiinuii GoToMeTpUYHHUMN aHaTI3.

ExcTpakuiitHo-(hoTOMEeTpUYHHIA aHaTi3.

POoTOMETPUYHE TUTPYBAHHS.

JIrominecuenTHuit anamni3. CytHicte Metony. Knacudikaris.

Onyopumerpia. 3akoH Crokca-Jlommens, npaBuio JleBmmua, 3axkon BasinoBa. Cnocobu
BU3HAYECHHS KOHILIEHTPALliil peUOBHH y KUTbKICHOMY aHai3i.

Pedpakromerpis. CyTHICTP METOAY Ta 3aCTOCYBAaHHS B aHaTI31 OJHOKOMIIOHEHTHHX Ta
0araTOKOMIIOHEHTHUX CYMIIIIEH.

[Monspumetpis. CytHicTh MeTony. CrocoOM BW3HAUEHHS KOHIIEHTpariil. 3acTOCyBaHHS B
aHaJi31 JIKapChKUX Ta KOCMETHYHHUX 3aCO0iB.

Ewmiciiinuit cnektpanbuuii anani3. CytHicTh MeToay. ['amy3s 3acTocyBaHHS. 3aCTOCYBaHHS B
aHaJi3l.

ATomHO-abcopOriiiHa moayM’siHa ciekTpomeTpis. CyTHICTh METOY. 3aCTOCYBaHHS B aHAI31.

IndpauepBona cnekrpockomnis. CyTHicTs MeToay. ['amy3b 3acTocyBaHHS.



Hedenomerpis ta TypOianmerpisi. TeopeTnyHi OCHOBU METO/IB.

Imicmoguii modyas 8. Enexrpoximivuni Ta xpomarorpadgiyni MeToau

Konkperni mismi:

3acBOITH CYTHICTh Ta KJIacH(iKaIlilo eIECKTPOXIMIYHUX Ta XpoMaTorpadiuHuX METO/IIB aHATI3Y.

BuxopuctoByBaTH TOTEHILIOMETpUYHI MeToau aHamizy. KiacudikyBaTd  eIeKTPOMIH.
BuzHauaTu KOHIIEHTpAIlil0 PEYOBHH METOJIOM 10HOMETPIi.

TpaktyBatu enexkTpoximiuHi peakuii. 3HaTH BUMOTM 10 HHUX. HaBecTnm mnpuKIagu
EIEKTPOXIMIYHUX PEAKITIH.

[IpoBOIUTH TOTEHLIIOMETPUYHE TUTPYBAaHHS. 3HATH NEpeBard W HEJOTIKH METOAY, BMITH
3aCTOCOBYBATH HOTO B aHAI31.

3acBOITH KOHAYKTOMETPUYHHUN aHaji3. 3HATH MPUHIUI METOTy, OCHOBHI TIOHSTTSL.

OBononitu mosissporpadiuHuM aHamizoM. 3HaTH (PaKTOpH, SKI BIUIMBAIOTH HA BEIUYUHY
MOTEHI[iaTy HAiBXBHJI1.

Bu3HayaTty KOHLIEHTpALiI0 PpeYOBUH NMOJIAPOrpadiyHUM METOIOM.

3acBoiTH aMIIepOMETPUIHE TUTPYBAHHSI.

OBOJIOJITH KYJIOHOMETPUYHUM METOJIOM aHAJIi3Yy.

BukopucroByBaTH eneKTpoxXiMiuHi Ta XpomarorpadiuyHi METOAM aHawi3y M KUIbKICHOTO
BH3HAYCHHS XIMIYHUX PEYOBHH Ta JIIKAPCHKUX 3aCO0iB.

Tema 13. Eaekrpoximiuni metroam  anajizy. IloreHumiomerpuuHuii  aHadmis.
IToreHuioMeTpuYHe THTPYBAHHA

CyrtHicTb Ta Ki1acu@ikamii HOTEHIIIOMETPUIHUX METOIB aHATI3Y.

Enextponmu B morteHmioMmerpii, ix kimacudikamis (3a pomamMu, 3a MPOBITHICTIO, 3a
MIPU3HAYEHHSM).

[Ipsma morenmiomerpis. pH-MeTpis, €neKTpOaHI eNEeKTPOXiMiuHI MPOLECH, 3aCTOCOBYBaHI
€JIEKTPOJIH.

CyTHICTP NOTEHIIIOMETPUYHOTO THUTPYBAHHS, MOXJHMBOCTI METOAY, MHOro mnepeBaru Ta
HEJIOJTIKH.

Tunu XiMIYHHX peakiid, sKi 3aCTOCOBYIOTHCS B MOTCHI[IOMETPUYHOMY THUTPYBAHHI.
[HnMKaTOpHI eNeKTPOXIMIUHI peakiii, BUMOTH J0 HUX.

[TinOip enexTpoaiB B 3aJIEKHOCTI Bil TUITY peaKIlii, 10 JIEKUTh B OCHOBI OTEHIIIOMETPUYHOTO
TUTPYBaHHS.

KpuBi mOTEHLIOMETpUYHOTO THUTPYBaHHs (iHTerpajibHa, audepeHuianbHa, 3a [paHoMm).
[TpuHuMnu ix noOy 0BY 1 BU3HAYEHHS TOYKU €KBIBAJIEHTHOCTI.

[Tpuknaan 3acTOCYyBaHHS NMOTEHLIOMETPUYHOTO TUTPYBAHHS y KUIbKICHOMY aHajli3i peYOBUH 3
BUKOPHCTAHHSAM PEaKIiii OKUCIICHHS-BIIHOBIICHHS, OCA/KEHHS, KOMIJIEKCOYTBOPEHHS 1 KHUCIOTHO-
OCHOBHOT B3a€EMOIi.

Tema 14. XpomaTtorpadiuni meroamn ananizy. BusHaueHHs1 BMICTY coJsieil JIy’)KHMX MeTaJIiB
B PO3YHHAX MeTOA0M i0H000MiHHOI XpomaTorpadii. Tonkomaposa xpomarorpadis

Knacudikariss xpomatorpagiyHux METOJIB aHAi3y 3a MEXaHI3MOM PO3UICHHS, arperaTHUM
CTaHOM (a3, TEXHIKOI BUKOHAHHS €KCIIEpUMEHTY. ['airy3b 3aCTOCYBaHHS Ta 3HA4EHHS Yy Qapmartii.

TeopernuHi ocHOBU 10HOOOMIHHO1 Xpomarorpadii. Peakiii ioHHOro 0OMiHy, 110 MepediraTh
Ha KaTioHiTax 1 aHioHiTaX. loHooOMiHHa piBHOBara. Koncranra ionnoro oominy. Kineruka ioHHOTO
o0miny. OOMIHHA €EMHICTb.

Copbentu B 10HOOOMIiHHIM Xpomartorpagii, BUMOrM 10 HUX. XiMiYHa NPUPOAA 1OHITIB.
[TinroroBka ix 10 poOOTH.

TonkomapoBa xpomatorpadis. CyTHICTb 1 MOXIMBOCTI XpomaTtorpagii B SKICHOMY Ta
KUIbKICHOMY aHaji31 IHAUBIyalbHUX PEUOBUH 1 CyMIIIEH.

Tema 15. IlincymkoBe 3anarTs 3 po3niniB «EjgexkTpoximMiuHi Ta Xxpomatorpadiuni meroau
a”HaIi3y»

[ToTenmioMeTpuuHU aHami3.

Krnacudoikaiiist e1eKkTpoiB, 110 3aCTOCOBYIOTHCS B TIOTEHIIOMETPIi: 32 MEXaHI3MOM yYTBOPEHHSI
MOTEHIially, 32 POJIOM 3BOPOTHOCTI, 3a MPU3HAYCHHSIM.

loHocenexkTuBHI MEMOpaHHI €IEKTPOIH.

EnextpoximiuHi peakuii. Bumoru 1o Hux. HaBectu npukiaan enekTpoXiMiyHUX peakiliil.




[Ipsma morteHmiomerpisi (ioHomertpis). Knacudikaris. Iunukaropni enextponu. Crocobu
BH3HAYCHHS KOHIICHTpAIlli pEYOBUH METOJIOM 10HOMETPii.

pH-MeTpis. 3acTOCOBYBaHi €NEKTPOAU, ENEKTPOAHI €IEKTPOXIMIUHI MPOLIECH.

[Torenmiomerpuune TuTpyBanHs. CyTHicTh. MoxumBocti Metony. IlepeBarm U Hemomiku
METOAY. 3aCTOCYBaHHS B aHAI31.

KpuBi mnoreHmioMeTpuyHOro TUTpyBaHHs (iHTerpaibHa, audepeHmianbHa, 3a ['paHom).
[MpuHIMMHM iX TOOYI0BY 1 BH3HAYECHHS TOUYKH €KBIBAJICHTHOCTI.

[Ipukiaan 3acTOCYyBaHHS MOTEHLIOMETPUYHOIO TUTPYBAHHS y KUIbKICHOMY aHajli31 peYOBUH 3
BUKOPUCTaHHSAM PEaKIiii OKUCIICHHS-BIIHOBICHHS, OCA/KEHHS, KOMIIJIEKCOYTBOPEHHS 1 KUCIOTHO-
OCHOBHOI B3aeMO/Iii.

Konnykromerpuunnii anami3. [IpuHIMD METOMy, OCHOBHI MOHSTTA. 3B'S30K KOHILIEHTpAIl
PO3YHUHIB €JIEKTPOIIITIB 3 iX EICKTPUIHOIO MPOBOJAUMICTIO.

[Ipsima KoHIyKTOMETpisl. BUKOpHCTaHHS B aHai31.

Konnyktomerpuune tutpyBaHHs. CyTHICTH MeToay. THIM KpPUBHX KOHIYKTOMETPUYHOIO
TUTpyBaHHs.IlepeBaru KOHITYKTOMETPUYHOTO TUTPYBAHHSI.

[Monaporpadiunuii anamiz. [Ipunmun merony. [lomsporpadiuna xBuis, ii XapaKTEpPUCTUKH.
dakTopu, sIKi BIUIMBAIOTh HA BEJIMYMHY ITOTECHIIATY HAIIBXBHUIIL.

Kinbkicauii nonsporpadiunuii ananiz. Cnocodu BU3HAYEHHS KOHILIEHTpALii PEeYOBHH. Y MOBH
MIPOBEJICHHS MOJSIPOrpadiyHOro aHaTi3Y.

AmnepomerpuyHe TuTpyBaHHsA. Kpusi ammepomerpuuHoro TuTpyBaHHsA. llepeBarm Ta
HEJIOJIIKH METOJy aMIIEPOMETPUYHOTO TUTPYBAHHSI.

Kynonomerpuuni meroau ananizy. Knacudikaris meronis. Ilpsma kynonomerpis. CyTHICTb
npsiMOT KYJIOHOMETPIi pH mocTiiHOMY moTeHmiani. CriocoOu BU3HAYEHHS KUTBKOCTI €IEKTPHUKH, IO
IpoiiIIa Yepe3 po3uMH y IpsAMiil KyJOHOMETPIi.

Kynonomerpu4yne TUTpyBaHHS, YMOBHU TIPOBEACHHS, IHIUKAIliI TOYKH EKBIBAJICHTHOCTI,
3aCTOCYBAaHHAY XIMIYHOMY Ta (papMaleBTUYHOMY aHaJi31.

Knacudikamist xpoMartorpadiqyHuX METOMIB 32 MEXaHI3MOM PO3JIJICHHS, arperaTHAM CTaHOM
(a3, TEXHIKOI0 BUKOHAHHS €KCIIEpUMEHTY. ['any3b 3acTocyBaHHA Ta 3HaYeHHA y (hapmartii.

Teopis xpomarorpadii: Teopiss TEOPETUUHUX TAPUIOK Ta KIHETUYHA TEOPIS.

lonoOmiHHa xpomarorpadist, TeOpeTHdHi OCHOBU. Peak1iii i0HHOro 0OMiHy, 1110 nepediraroTh Ha
KaTioHiTax 1 aHioHiTax. loHooOMiHHa piBHOBara. KoHcranta ioHHOro oominy. KiHeTuka i0HHOTrO
oOMiHy. OOMiHHA EMHICTb.

CopOeHntu B 10HOOOMIHHIA Xpomarorpadii, BUMOTM A0 HHMX. XIMIYHA MPUPOAA I1OHITIB.
[TinroToBka ix 10 poOOTH.

3acTocyBaHHsSI METOAY 10HOOOMIHHOI XxpomaTorpadii A po3JaiIEHHS PEYOBHH 1 KIIbKICHUX
BHU3HAUYEHb KOMIIOHEHTIB CyMillIeH.

[ToHATTS PO 10HHY, 10H-TIAPHY Ta JITaHI000MIHHY XpomaTorpadito.

TonkomapoBa xpomatorpadis. CyTHICTb 1 MOXIUBOCTI Xpomartorpagii B SKICHOMY Ta
KUIbKICHOMY aHaji31 IHAUBIyalbHUX PEUOBUH 1 CyMIIIEH.

I"a3oBa (razoazacopOuiiiHa Ta razopiguHHa) xpomarorpadis. CyrtHicTs MmeroaiB. Ilapamerpu
yTpUMaHHS Ta MapaMeTpu po3AuUieHHS. XpomarorpadiyHi KOJOHKH Ta JETeKTOpU Ta3oBOi
xpomarorpadii. Meronu KinbkicHOT 00poOku XxpomaTorpad. 3acCTOCyBaHHS B aHAJI31.

BucokoedextuBHa piauHHa Xxpomarorpadis. CyTHICTH MeTony. 3acTOCyBaHHS B aHaji3i
PEUOBHH 1 CyMillIEH.

Temu JekwifHOrO Kypcy pO3KpUBAIOTh NPOOJIEMHI MHUTaHHSA BIANOBITHUX  PO3/LTIB
IUCIIAILIIHA.

[IpakTuyHi 3aHATTA TependayaroTh TEOPETUUYHE OOIPYHTYBAHHS OCHOBHMX MUTaHb TEMHU Ta
3aCBOEHHS HACTYITHUX MPAKTHYHUX HABUYOK:

—CaMOCTIHO MPALIOBATH 3 HABYAJILHOIO 1 OBIIKOBOIO JIITEPATYPOIO 3 aHANITUYHOT XiMil;

—BHOUPATH ONTHUMAJIBHUNA METOJ SKICHOTO 1 KIJIbKICHOTO aHaJIi3y PEYOBHHU;

—BiIOMpaTH cepeqHIo0 Npoly, CKIaJaTH CXeMy aHajli3y, MPOBOJUTH SKICHMHM 1 KUTbKICHHUH
aHaJli3 pPEYOBMHM B MEXaX BHKOPHCTAHHS OCHOBHUX IPHHOMIB 1 METONIB, NepeadaueHux
IIPOrpamolo;



—KOPHUCTYBATUCS MIPHUM IIOCY/IOM, aHAJITUYHHUMU BaramMu; BOJIOJITH TEXHIKOIO BHKOHAHHS
OCHOBHMX aHAJIITUYHUX OMNEpaliii mpu SKICHOMY 1 KIJIbKICHOMY aHali3i pEYOBHHH, T'OTYBaTH 1
CTaHJAPTU3yBaTH PO3UMHU aHATITUIHUX PEArcHTIB;

—IPOBOANTH PO3AUICHHS KaTIOHIB Ta aHIOHIB XIMIYHUMHU 1 XpoMaTorpa(iuHUIMHU METOAAMU;

—MpaloBaTi 3 OCHOBHUMH TUIAMU NpPUJIaJiB, BAKOPUCTOBYBAHMMHU B aHaii31 (MIKpPOCKOIIH,
(OTOCIEKTPOKOIOPUMETPH, CIIEKTPO(POTOMETPH, MOTEHIIO-METPH, KOHIYKTOMETPH, MOISIPHUMETPH
TOIIIO);

—TIPOBOJUTH JabOpaTOpPHI JOCIIIN, MOSCHIOBATH CYyTh KOHKPETHUX PEaKIid 1 iX aHaTITHYHI
edexTH, opopMIIATH 3BITHY JOKYMEHTAITIIO 3a €KCIIEPUMEHTATLHUMH JTaHUMH,

—BHKOHYBAaTH BUXIi/IHI OOYHMCIICHHS, MiJCYMKOBI pO3PaXxyHKH 3 BUKOPUCTAHHSIM CTaTHCTUYHOL
00poOKH pe3yIbTaTiB KIJIbKICHOTO aHAJI3y

CamocriitHa poboTa cTyzneHTa nepeadadyae miAroTOBKY A0 MPAKTUYHUX 3aHATH Ta MPOMIKHUX
KOHTPOJIIB, BUBUCHHSI TEM JJIsi CAMOCTIHHOI IM03a ayJuTOpPHOI poOOTH, MIArOTOBKA MpE3EHTAIliH,
Tabnaumb. KOHTpob 3aCBOEHHS TEM CaMOCTIMHOI MMo3a ayaMTOpHOI pPOOOTH 3HIMCHIOETHCS HA
MPOMDKHUX KOHTPOJIBHUX 3aHATTSX Ta IMiJICyMKOBOMY KOHTPOJI 3 TUCIUILTIHH.

[nmuBinyaibHa poOOTa BKIIIOYAE OMPAIFOBAHHS HAYKOBOI JIITEpaTypH, INITOTOBKY OTJISAIIB 3
HQJIaHUX TEM Ui MPE3eHTallli Ha 3aCiJaHHAX CTYACHTCHKOTO HAYKOBOTO T'YpPTKa, BHKOHAHHS
HAYKOBO-TIPAKTUYHHUX JOCIIPKEHb, YYacTh y MNpO(QIIBHUX OJIMITagax, HAyKOBO-TIPAKTHUYHHX
KOH(EepeHIIisX, KOHKypcaxX CTYIeHTChKUX HAYKOBUX POOIT.

TemaTnuHi minaHW JIeKUid, KaJleHOApHI IUIAHW TPAKTHYHUX 3aHATh, TEMATUYHHWNA IUIaH
CaMOCTIHHOT 1032 ayAUTOPHOI poOOTH, 0OCAT Ta HAMPSMKH 1HIKBIIyalbHOI pOOOTH OIMyOiKOBaHI Ha
caiiTi kadeapu.

Mapuipyt otrpumanHs marepianiB: Kadenpa dapmanestuunoi ximii/Ctynenty/Ouna/3aouna
¢dopma Hapuanus/Dapmaris, mpomuciosa (apmanis/5 kypc/HaBuanpHO-MeToan4Hi Marepianu/ abo
3a mocujaaHHaM https://www.vnmu.edu.ua/ kadenpa dpapmanesruunoi ximii #. Jfoctyn no martepianis
3IICHIOETBCS 3 KOPIIOPATUBHOTO akayHTy cTyaeHTa SO00XXX@vnmu.edu.ua.

5. @opMu Ta METOAU KOHTPOJIIO YCHIIIHOCTi HABYAHHS

[ToTo4HMIT KOHTPOJIb HA MPAKTUYHHUX
3aHATTAX

Mertonau: ycHe a00 MUCHMOBE OMTUTYBAaHHS, TECTyBaHHS,
eJIEKTPOHHE ONMUTYBAHHS, PO3B’sI3aHHs CUTYaLIIHUI 3a1ay,
MPOBEICHHS JIAOOPATOPHUX JIOCIIIKEHbB, iX TPAKTYBaHHS Ta
OLIIHKA iX pe3yibTaTiB (0(hOpMIIEHHS POTOKOIY B poOOUOMY
30IINTI)

KoHTpoJ1b 3aCBOEHHS TEMATUYHOTO
PO3LTY TUCIUTLIIIHYA HA TTPOMIKHHUX
KOHTPOJIbHUX 3aHSTTSIX

Mertoau: ycHe a0 MUCbMOBE ONUTYBAHHSI, €JIEKTPOHHE
TECTYBAHHSI, PO3B’sI3aHHS CUTYAl[IHUX 3a]1a4, KOHTPOJIb
IIPAKTUYHUX HABUYOK

[lincymkoBuii cemecTpoBuit
KOHTPOJIb (3aJ1iK) 1O 3aBEpIICHHIO |
ceMecTpy IS 3100yBaviB IEHHOT
¢dbopmMH HaBYAHHS

3r1IHO TIOJIOKEHHS TIPO OpraHi3aIlil0 OCBITHHOTO MPOIIECY Y
BHMY im.M.IL.IIuporosa (mocunaHHs
https://www.vnmu.edu.ua/3aranpna indopmariis/OCHOBHI
JIOKYMEHTH)

[TincyMKOBUI KOHTPOJIb 3
TUCITUILIIHY - ICTIUT I 3100yBaviB
JIEHHO1 Ta 3a04HO1 (JOPMHU HABUAHHS B
11 cemectpi

MeTtoau: ycHe onuTyBaHHS (3T1IHO MOJIOKEHHS ITPO
opranizauito ocBiTHporo npouecy y BHMY im.M.LIIuporosa
(https:/ /www.vnmu.edu.-ua/3aranpha  iHpopmaitis/OCHOBHI
JIOKYMEHTH)

3aco0u J1arHOCTUKH YCIIIITHOCTI
HABYaHHS

TeopeTnuHi NUTaHHs, TECTH, CUTYyallii{H1 3aBAaHHA, TPAKTHUYHI
3aBJJaHHS, PO3PaxXyHKOBI 3a/1a4i, IEMOHCTpAIlisi IPaKTUYHUX
HAaBUYOK

6. Kpurepii oninioBanns

OmuiHoBaHHS 3HaHb 3IHCHIOETHCS 3riAHO [1010KeHHS PO OpraHi3aliio OCBITHHOTO MPOIIECY Y
BHMY im.M.LIIuporosa (mocumanus https:/ www.vnmu.edu.ua/3aranpHa iHpopmarriss/OCHOBHI
JIOKYMEHTH )
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IToTouHMi1 KOHTPOIBL

3a 4OTHPHOX OATBHOIO CUCTEMOIO TPAAULIHHUX OLIHOK:
5 «BIIMIHHOY, 4 «1100pe»,
3 «3aJ0BLIBLHOY, 2 «HE3aI0BLILHOY

ITpomixkH1 pO3/1LJTOBI KOHTPOJTI

3a 4OTUPHOX OATHHOIO CHCTEMOIO TPATUIIIHHUX OIIIHOK

KOHTpOJIB IMMPAKTUYHHUX HABHUYOK

3a 4OTUPHOX OAITBHOIO CHCTEMOIO TPATUIIIHHUX OIIIHOK

3aimik

3a 200-6anpHOI0 MIKANOK (cepemHs apuMeTHyHa OIliHKA 3a
CEMECTp KOHBEPTYEThCS B OaN)

3apaxoBano: Big 120 go 200 6amis

He 3apaxoBano: menmie 120 6anis

[TigcyMKOBHIA KOHTPOJb 3 TUCIUTLIIHY

Ycne onumyeanns (50-80 6anis)

O1iHKa 3a iCIINUT:

71-80 GaiiB — «BIIMIHHOY

61-70 GamiB — «g00Ope»

50-60 0aiiB — «3a40BLILHOY

Menme 50 0aiiB — «He 3aI0BUILHOY»/HE CKJIaB

OUiHIOBaHHSA QYUCUMUIIHUA:

[Totouyna ycmimuicte — Bixm 72 mo 120 OaniB (kKoHBepTallis
CEpEeHBOI TPAJAMIIIHHOT OIIHKY 3a MPaKTU4HI 3aHATTS 3a 120-
0apHOIO MIKaJ00): 60% OIIHKY 32 TUCIHILTIHY
[TincymkoBuii KoHTpoIb — Big 50 mo 80 Ganis: 40% oLiHKH 32
JTUCHUTUTIHY

[nnuBinyansHa pobota — Bix 1 qo 12 6anis

Cymapso Big 122 no 200 Gais.

HIkamaa ouiHoBaHHd qucuumiIinm: HagionaabHa ta ECTS

) ) ) O1iHKa 3a HALIOHAJIBHOO MIKAJIOKO
Cyma GaniB 3a Bei Buau | OwiHka JIsI EK3aMEHY, KyPCOBOI'O IIPOEKT T 3aITIK
HaByaJibHOI misutbHOCTI | ECTS A Y, XYPp p y a y
(po0oTH), TPAaKTUKU
180-200 A BiIMiHHO 3apaxoBaHO
170-179,9 B o6ne
160-169,9 C 7100P
141-159,9 D 3aJI0BLIIBHO
122-140,99 E 3aJI0BLIILHO -
122-140,99 E - 3apaxoBaHO
] ) HE 3apaxoBaHo 3
0-121,99 EX HE3a10B1JIBHO 3 MOKJIMBICTIO MOJKITHBICTIO TIOBTOPHOTO
MOBTOPHOTO CKJIaIaHHS CKITaAHHS
. , HE 3apaxoBaHoO 3
HE3a0B1JIBHO 3 000B’I3KOBUM ;
F . 000B’SI3KOBUM MTOBTOPHHUM
MOBTOPHUM BHBUYCHHSIM JUCIUTUTIHA ;
BUBYECHHSM JVCIUTLTIHA

7. IoiTHKa HABYAJILHOI IHCUMILIIHU/KYpPCY

CtTyneHT Mae mpaBoO Ha OTPUMAaHHS SIKICHUX OCBITHIX MOCIYT, TOCTYI JIO Cy4acHOT HayKOBOi Ta
HaBYaJIbHOI 1H(OpMaLii, KBani(pikoBaHy KOHCYJIbTaTUBHY JOMOMOTY il 4Yac BUBUYEHHS JUCIUILTIHU
Ta OMaHyBaHHS MPaKTUYHUMU HaBUukaMmu. [loniTuka xadeapu mij yac HaaHHS OCBITHIX MOCTYT €
CTY/ICHTOLIEHTPOBAHOIO, 0a3yeThCsi Ha HOPMATUBHUX JOKyMeHTax MiHicTepcTBa OCBITH Ta
MiHicTepcTBa OXOPOHM 3[0pOB’sl YKpaiHHM, CTaTyTl YHIBEPCUTETY Ta MOPAIKY HaJaHHS OCBITHIX
MOCTYT, PErjJaMeHTOBAaHOT0 OCHOBHUMHM TOJIOXKEHHSIMHU Oprasiszaiii HaBdaibHOTO mporecy B BHMY
iMm.M.LIIuporosa ta 3acagax akajgeMiqHOi JOOPOYECHOCTI.




Jorpumanus npasui posnopsaky BHMY, TexHiku 6e3nexkn Ha NPaKTUYHKUX 3aHATTSAX.

@opma HaBUAHHA: JCHHA Ta 3a04YHA; a00 Y CTPOKH, BCTAHOBIICHI 3aKOHOABCTBOM B YMOBAax
cHUTYyauii, sika CKJanach y 3B 53Ky 3 BoeHHUM cTaHoM Ta 3 Covid-19, dopma HaBuaHHS MOke OyTH
3MiHEHA Ha AUCTAHIIINHY.

Bumoru mogo miaroToBKM 10 MPaKTHYHUX 3aHATH. CTYICHT MOBUHEH BYACHO MPUXOIUTH
Ha TPaKTHUYHE 3aHATTS, TCOPETHYHO IMiJTOTOBICHUM JIO BIAMOBIMIHOI TEMH, IOTPUMYBATHCH
HEOOX1IHO1 11 poOOTH B J1Taboparopii ¢popMu oaary (xanar, sKIIO0 HEOOXITHO — PYKaBUYKH Ta iH.).
[Tpu BUKOHAHHI JIaOOPATOPHOTO MPAKTHKYMY HEOOXITHO CYBOPO JOTPUMYBATUCH MIPABUI Ta TEXHIKH
Oe3IeKr, BUKOHAHHS JOCIIIIB MOXIIMBE TIIbKM 3a TPHUCYTHOCTI B ayauTopii BHKJIagada abo
nabopanra. Ilix yac auckycii IpOSIBIATH TOJNEPAHTHICTh, BBIWIMBICTb, TAKTOBHICTH Ta MOBAary Jo
IHITUX YYaCHUKIB OOTOBOPEHHS.

Bukopucranas Mo0iIbHUX TeJie()OHIB Ta iHIIMX eJIeKTPOHHMX JeBaiiciB. [[03BoJieHO, afne
OOMEXEHO OKPEMUMH BHITaJKaMH. J{OMYCKAaeThCs BUKOPUCTAHHS 3a3HAYCHUX MPHUCTPOIB IS
MPOXO/DKEHHST TecTyBaHHA Ha Iuiardopmi Microsoft Teams, uis TnpoBeneHHS MaTeMAaTUYHUX
po3paxyHKiB (pyHkiis «KanbKyasTop»), IUisl OMPaIllOBaHHS JITEPAaTypHUX JDKEPE B SICKTPOHHOMY
BUIISTI (HEOOX1IHO y3TO/KEHHS 3 BUK/IaadeM). 3a00pOHEHO BUKOPUCTAHHSI €IEKTPOHHUX JIEBaliCiB
i yac 3aHATh 171 GoTo-, aymio- 1 Bimeodikcamii 6e3 3roan BCiX yUaCHHKIB HABYAILHOTO MPOIIECY, 3
PO3BOKAIBHOI METOI0, & TAKOXK IiJ] 4aC YCHOTO OIMTYBAHHSI.

AxkanemiuHa po6pouecHicTb. Ilin yac BHBYEHHS NIUCUUIUTIHM CTYACHT Ma€ KepyBaTHCh
Konmexcom akagemiunoi noopodecHocti BHMY im.M.LITuporosa (https://www.vnmu.edu.ua/
3aranbHa iH(Mopmalis/ OcHoBHI nokymeHnTu/ Koaekc akanemiunoi goopodecHocti). [Ipu mopyiienH1
HOPM aKaJeMiYHOI TOOPOYECHOCTI i 9ac MOTOYHOTO Ta IMiICYMKOBUX KOHTPOJIB CTYIEHT OTPHMYE
OLIIHKY «2» Ta MOBUHEH i BIANPAIIOBATH CBOEMY BUKJIAJayy B YCTAHOBICHOMY MOPSAKY MPOTATOM
JIBOX THDKHIB ITICIIST OTPUMAHOI HE3aIOBUIBHOI OIIIHKH.

IMponycku 3austhb. [Ipomymieni 3aHATTS BiANMpPalbOBYIOTHCS B MOPSAKY, YCTaHOBICHOMY B
[TonoxenHi mpo opradizauito ocBiTHeOro mnpouecy y BHMY im.M.LIIuporoa (mocumaHHS
https://www.vnmu.edu.ua/ 3aranpHa iH(popmaris/OCHOBHI JOKYMEHTH) y Yac, BA3HAYEHUH rpadikom
BiAmpantoBaHb  (omyOmikoBaHmid Ha cadTi Kadempu  https://www.vnmu.edu.ua/ kadenpa
(hapMmareBTUUHO1 XiMii) 4eproBomMy BUKIagavy. s BiAnpaitoBaHHs MPOMYIIEHOTO 3aHATTS CTYICHT
MOBUHEH HaJaTH J03BUI BiJ J€KaHATy, MPONTH TECTOBHI KOHTPOJb 3 MPOIYILEHOI TEMH Ta YCHE
ONUTYBAHHS, BIANpALIOBaTH J1a00OpaTOpPHUN MPAKTUKYM (32 HAsBHOCTI OCTaHHBOTO B KOHKPETHIN
TeMi), 0(pOpMHUTH TPOTOKOI Ja0OpaTOPHOT poOOTH 1 3aXUCTUTH HOrO 4YeProBOMY BUKJIa1auy.

Ilpumimka. Jlns 3a0e3nedyeHHs BIANPALIOBaHHS J1a0OpaTOPHOrO NPAKTHUKYMY HEOOXI1AHO
3a3/1aeriib 3BepHYTUCH B IpenapaTopchbky Kadenpu gapmaneBTHUHOT XiMii 10 1a0opaHTa 1 BKa3aTH
TeMy 1 KOHKPETHY JAaTy BIJAIpAalfOBaHHS JUIs MiJTOTOBKM HEOOXIJHHX PEaKTHBIB, Ja0OpPaTOPHOTO
MIOCYAY TOLLO.

BianpamroBanHs mpomymieHux JIEKIiH 3T1HCHIOETHCS JIEKTOPY 3 JIUCHUIUIIHUA, 32 HAsSBHOCTI
JI03BOJTY JIeKaHa, KOHCIIEKTY JIEKIii, MOXKJIMBE KOPOTKE OMUTYBAHHS 110 T€Mi JISKLIi.

IMopsinok gomycKy 10 MiICYMKOBOI0 KOHTPOJIIO 3 TUCHUIUIIHA HaBeaeHui B IlonoxenHi mpo
opranizaiiito ocBiTHbOro mporecy y BHMY im.M.1.ITuporosa (mocunanus https://www.vnmu.edu.ua/
3aranpHa iH(popMarlist/OCHOBHI JOKYMEHTH). [[o MiICyMKOBOrO KOHTPOJIO AONMYCKAIOTHCS CTYACHTH,
SIK1 He MarOTh MMPOMYIICHUX HEBIMPAIlbOBAHUX MPAKTUYHHUX 3aHSTh Ta JIEKI[I Ta OTPUMAIIH CEPEITHIO
TPaJULIAHY OLIIHKY HE MEHIIIE «3).

JonaTkoBi inauBigyaabHi 6aau. [HauBinyansHi 6anu 3 mucruruiiad (Bix 1 mo 12) ctyneHT
MOKE€ OTpUMAaTH 3a IHAMBIAYyaJlbHY po0OOTy, 0OCAr SKOI ONpPWIIOJHEHUN Ha calTi kKadenpu B
HaBYAJIbHO-METOAMYHUX MaTepialaxX JUCIHILIIHU, KUTHKICTh OaiB BU3HAYAETHCS 3a pe3yabTaTaMH
IPC 3rigno IlomoskeHHIO TIpo oOpraxizamiro ocBiTHROTO Tporecy y BHMY im.M.LIIuporosa
(mocumanns https://www.vnmu.edu.ua/ 3aranpHa iHGopmalliss/OCHOBHI TOKyMEHTH).
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Bupimennss KOH(QIIKTHHX nuUTaHb. [Ipy BUHHKHEHHI HEMOPO3yMiHb Ta MpPETEH3IH [0
BHKJIa/Iaua 4epe3 SKICTh HaJaHHS OCBITHIX TOCTYT, OIIHIOBAaHHS 3HAaHb Ta IHIIWX KOHQIIKTHHX
CUTyalild, CTYJICHT MOBHHEH IOJATH CIIEpINy MOBIJOMUTH MO CBOi MpeTeH3ii BHKIamaya. Ko
KOH(JIIKTHE MUTAaHHS HE BUPINIEHO, TO CTYACHT Ma€ MPaBO MOJATH 3BEPHEHHS [0 3aBijyBada
kadenpu 3rimHo [lomokeHHS PO pPO3MNISLT 3BEpHEHb 3700yBauiB BUMoi ocBiTH y BHMY
iMm.M.LIIuporosa (https://www.vnmu.edu.ua/ 3aranpHa iHdopmaritiss/ OCHOBHI JTOKYMEHTH).

IMonituka B ymoBax AucTaHUiiiHoro HaB4yaHHsl. [lopsjoK OHUCTAHIIMHOTO HaBYAHHS
perymoetbest [1oI0KeHHSIM TIPO  3alpOBADKCHHS €IIEMEHTIB JUCTaHIiHHOrO HaBuaHHS y BHMY
iMm.M.LIIuporosa  (https://www.vnmu.edu.ua/ 3aranena iHdopmarliss/OCHOBHI ~ JOKYMEHTH).
OCHOBHMMH HaBYAJILHUMU IIaTGOpMaMH IS MPOBEJACHHS HAaBYATbHUX 3aHATH € Microsoft Team,
Google Meets. Ilopsimok mpoBeneHHS NPAKTUYHUX 3aHATh Ta JIEKUIH, BIAMNpalloBaHb Ta
KOHCYJIbTAIlill il Yac IUCTAHIIHOTO HaBYaHHS ONPUIIOJHIOETHCS Ha BeO-CTOpIHII Kadeapu
(https://www.vnmu.edu.ua/kadenpa dapmanesruunoi ximii/ Cryaenty abo https://www.vnmu.-

3BopoTHiii 3B’A30K 3 BUKJIamaueM 3iHCHIOETBCS 4depe3 Mecenmkepu (Viber, Telegram,
WhatsApp) abo enekTpoHHy nomTty (Ha BUOip BUKIIaga4da) B poOounii yac.

1. HaBuaJjbHi pecypcu

HaBuanpHO-MeTOMYHE 3a0€3ME€YeHHS AUCHUILIIHU ONPWIIOJHEHO Ha caiTi Kadeapu
(https://www.vnmu.edu.ua/ kadeapa dpapmareBruunoi ximii/ Ctynerry). KoHcysbTallil mpoBoasThes
7IBa pa3u Ha TIKICHD 3T1IHO rpadiKy KOHCYIbTALIM.

2. Po3kyiaa Ta po3modisl rpyn mo BHKJIaJayaM oOIyOiiKoBaHWI Ha BeO-cTOpiHII Kadeapu
(https://www.vnmu.edu.ua/ kadeapa papmareBTuyroi XiMii/ CTyaeHTY).

3. IlutanHsA 10 MPOMIXKHUX Ta MiACYMKOBOI0 KOHTPOJIB IMCUMILUIIHM OmyOJiKOBaHI Ha
BeO-cTopinmi kadeapu ((https://www.vnmu.edu.ua/ kadeapa papmareBruyuroi XiMii / CTyaeHTY).

Cunabyc 3 IUCHMIUIIHM «AHATITHYHA XiMis» OOTOBOPEHO Ta 3aTBEP/KCHO Ha 3acilaHHi
kadenpu papumaneBTuyHoi XiMmii (mporokon Nel, Bix «01» Bepecus 2022 poky).

BinnosiganeHuii 3a Kype % cr.Buki. Ans0ina KOCAPEBA

3aBigyBau kadeapu . A Houent 3BO Tersna FOIIIEHKO
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