Jonmarok 4
MiHIiCTEepCTBO OCBITH 1 HAYKU Y KpaiHU

XapkiBCcbKUi HallloHabHUM yHIBepcuTeT iMeHi B.H. Kapasina

Kabenpa  ximMiyHOI MeTpoIOrii

“SATBEPI’KYI1O0”

Jekan XiMi4HOTO (PaKynbTeTy

Po6oua nporpama HaBUaNIbHOI TUCHUILTIHI
AHAJXITHYHA XiMist

(Ha3Ba HABYAIHHOI AUCLUILTIHH)

PIBEHB BUIIO1 OCBITH: HNEPIINKA OaKkaTaBPChKUI PiBEHb
rainy3b 3HaHb: 10 IpUpOAHNYI HAYKH

crienianbHICTh: 102 XiMis

OCBITHS porpama: OCBITHBO-TIpodeciiiHa mporpaMa «Ximisi»
crierianizaris

BHUJI JUCLIMILTIHA: 000B’I3K0Ba

bakyapTeT: XIMIYHUN

2024 / 2025 naBuanbHH PiK



[Iporpamy pekOMEeHI0BAaHO JI0 3aTBEPKEHHS BUYCHOIO PAJI0I0 XIMIYHOTO (aKyIbTETy

“27_> 08 2024 poxy, mporokos Ne7

PO3POBHUKU [TPOI'PAMU: Pemetnsik O.0., kKanaunaT XiMm. HayK, A01eHT, goneHT 3BO kadenpu
XIMIYHOT METPOJIOTI{

[Iporpamy cxBasieHO Ha 3aciilaHHi Kadeapu XIMIYHOT METPOJIOTii

[Tporokoin Bix “26 7 08 2024 poxy Ne 1

3aBiqyBau Kadenpu XiMigHOI METpOJIOTii

/
/e

e Oner OPYEHKO

(mignuc)

[Tporpamy nmoroa>keHo 3 rapaHTOM OCBITHbO-TIpo(eciitHoi mporpamu “Ximis”
["apanT ocBiTHBO-TIpO(deciiiHOT mporpamu “Ximis”

Oxer KAJIVI'TH

(mignuc)

[IporpaMy moro5keHO HAyKOBO-METOJMYHOIO KOMICIEI0 XIMIYHOTO (PaKyIbTeTy
ITpotokomn Big “26” 08 2024 poxy Ne 1

["os10Ba HaAyKOBO-METOIUYHOT KOMICiT XIMIYHOTO (aKyIbTETy

;‘
W
<A lapno CHIMOB

(miammc)




BCTYII
[Iporpama HaBYAJIbHOI AUCIUILTIHU “‘AHAJITHYHA XiMisi” CKJajeHa BIAMOBIIHO JO OCBIT-
HBO-TIPOQECiifHOT IporpaMu MiArOTOBKU piBHS BUIOI ocBiTh [lepmmii OakanaBpchbKuil piBeHb Ha-
npsmy 102 "Ximis"

1. Onuc HaBYAJIBLHOI TUCHHUILTIHA

1.1. Mera BUKJIaJaHHS HABYAIBHOT JUCIIUTLIIHU:
chopMyBaTH TCOPETUYHI YSABJICHHS IIPO METOAM, IKUMHU OACPKYIOTh (DyHIaMEHTaIbHI XIMIUHI
JaHi PO CKJIaJ XIMIYHUX CIOIYK, PEYOBHUH 1 MaTepiaiiB, Ta ¢(OpMyBaTH HABUYKU MPAKTUIHOTO 3a-
CTOCYBaHHS IIUX METO/IIB.

1.2. OcHOBHI 3aBIaHHS BUBYEHHS IUCLIUAILIIHU:
1.2.1. opmyeanHs HacmMynHUX 3a2a1bHUX KOMNEMeHMHOCMel .
3K1. 3naTHicTh 10 aOCTPAaKTHOTO MHUCIICHHSI, aHAJII3y Ta CHHTE3Y.
3K2. 3naTHiCTh BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU.
3K3. 3xatHicTs OpalioBaTi y KOMaH/Ii.
3K4. 3naTHicTh 10 aganrauii Ta aii B HOBi#i cuTyaiii.
11. 3natHicTh OYTH KPUTUYHUM 1 CAMOKPUTHYHUM.
1.2.2. @opmyeaHnts Hacmynuux ¢axosux KoMnemeHmHoCmeu.
®K?2. 3naTHicTh po3Mi3HABATH 1 aHAII3yBaTH NMPOOJIEMH, 3aCTOCOBYBAaTH OOIPYHTOBAaHI METOJIM  BU-
pimeHHs nmpoGeM, MpUiMaTH OOTPYHTOBAH1 pillIeHHS B 00JIaCTi XiMil.
®K3.31aTHICTH OLIHIOBATH Ta 320€3MeYyBaTH SKiCTh BAKOHYBAHUX POOIT BUXOISYH 13 BUMOT XiMI9HOT MET-
podorii Ta nmpodecifHuX CTaHIAPTIB B TaTy3i XiMii.
®K7.3naTHICTh 3IHCHIOBATH TUIIOBI XiMi4HI Ja00paTOPHI TOCIIKECHHS.
®K8.3naTHicTh 311HCHIOBATH KiTbKICHI BUMIpIOBaHHS (i3UKO-XIMIYHMX BEJTUYWH, OITMCYBATH, aHATI3yBaTH 1
KPUTHYHO OIIHIOBATH €KCIIEPUMEHTANbHI IaHi.
®K9.3naTHiCTF BUKOPUCTOBYBATH CTAaHIAPTHE XiMiuHEe 0013 JHAHHSI.
®K10.31aTHICTh 10 ONaHyBaHHSI HOBUX 00J1aCTEH XiMii IUISXOM CaMOCTIHHOTO HaBYaHHSI.
®K11.3aarHicTh GOpMyITIOBATH €THYHI Ta COIialibHI MPOOJIEMH, SIK1 CTOSTH MEpe]] XiMi€lo, Ta 31aTHICTD 3a-
CTOCOBYBaTH €THYHI CTaHIAPTH TOCIiKEHb 1 mpodeciiHoi MisTbHOCTI B ramy3i XiMii (akagemiuHa gobpouec-
HICTB).
®K15. 3parnicts 10 CAMOCTIHHUX BUMIPIOBaHb XIMIYHOTO CKJIaly OKpeMUX 00'€KTIB aHami3y Ta ca-
MOCTIHOTO BUKOHAHHS HAWTIPOCTIIINX Oneparii XiMI9HOTO eKCIIePHUMEHTY.

1.3. Kinbkicts kpenutiB — 17

1.4. 3aranpHa KUIbKIiCTh TOauH — 510

1.5. XapakTepucTiKa HaBUYaIbHOT TUCITUTUTIHI

HopwmatusHa / 3a Bu60pOM

Jlenna opma HaBUaHHS ’ 3aoyHa opma HaBUaAHHS
Pik miaroroBku
3-it ] 3-it
Cemectp
5-i, 6-if | 5-i, 6-if
Jlexii
112 rogn. | 34 rog.

[TpakTiuHi, ceMIHAPCHKI 3aHATTS
roj. TFOJ.




JlaGopaTtopHi 3aHATTA
160 ros. | 42 Ton.
CawmocriifHa poboTa
238 ro. | 434 rop.
[HmBiayanpHI 3aBIaHHS
TOJI.

1.6. 3amanoBaHi pe3ynbTaTH HaBYaHHS
P01. Po3ymiTu KJIHO4OBI XiMiYHI MOHSTTS, OCHOBHI (PaKTH, KOHLEMI1, MPHUHLIUIM 1 Teopii, 10 CTO-
CYIOTBCSI IPUPOJHUYMX HAYK Ta HAYK MPO KHUTTS 1 3eMJII0, a TAKOX XIMIYHUX TEXHOJIOTIH Ha piBHI,
JOCTaTHROMY JJISL iX 3aCTOCYBaHHS y MpOQeciiiHiil AisSUTBHOCTI Ta IS 3a0€3MEUYCHHS MOXKIIMBOCTI B
MOJJAIBIIOMY TIIOOKO PO3YyMITH CIIeliani3oBaHi 00JacTi XiMii.
P03. OnucyBaTu XiMiuHi 1aHi Y CHMBOJIBHOMY BHUTJISII.

P04. Po3yMiTi OCHOBH1 3aKOHOMIPHOCTI Ta TUIIU XIMIYHUX PeaKIliii Ta iX XapaKTepUCTUKH.

P08. 3naru mpuHIMNH i npoueaypu (Hi3MUHUX, XIMIYHHX, (I3UKO-XIMIYHAX METOJIB TOCIIKCHHS,
THIIOB1 O0JIaIHAHHS Ta IPUIIAJIN.

P09. [TnanyBaTy Ta BUKOHYBATH XIMIYHUH €KCIIEPUMEHT, 3aCTOCOBYBATH MPHUIATHI METOIUKH Ta TE-
XHIKM IPUTOTYBAHHS PO3YMHIB Ta PEareHTIB.

P13. AnanizyBatu Ta OLIHIOBATH JaHi, CAHTE3yBaTH HOBI 1J1€1, IO CTOCYIOThCS XiMii Ta i MpHKIIaI-
HUX 3aCTOCYBaHb.

P14. 3nilicHIOBaTH €KCIIEpUMEHTAIBHY pOOOTY 3 METOIO MEPEBIPKH TiMOTe3 Ta AOCHTIHKEHHS XiMid-
HUX SIBHII 1 3aKOHOMIPHOCTEH.

P15. CipoMOXHICTh BUKOPUCTOBYBATH HAOYTi 3HAHHS Ta BMIHHS JJISI PO3PaxyHKIB, BiIOOpaKEHHS
Ta MOJICJIFOBAHHS XIMIYHHUX CHUCTEM Ta MPOIIECiB, 00POOKH EKCIIEPUMEHTAIBHUX JTaHUX.

P17. IlpamioBatu camocTiiHO a00 B TpyIli, OTPUMATH PE3yJAbTaT y MekKax OOMEKEHOro yacy 3
HaroJIocoM Ha npogeciiiHy CyMIIIHHICTb Ta HAYKOBY I0OPOYECHICTb.

P20. IntepnperyBatH €KCIEPUMEHTAILHO OTPHMaHl1 JaHl Ta CHIBBIAHOCUTU i1X 3 BIJAMOBIIHUMH
TEOPIsIMU B XiMii.

P29. 3naru: 3aco0u TEOPETUUHOTO JOCTIIKEHHS XIMIKO-aHIITUTYHHUX IPOLIECIB Y TOMOT€HHHUX Ta
reTepPOreHHUX CUCTEMaxX; 3arajbHi XapaKTePUCTHKH (I3UKO-XIMIYHUX SIBHIL, HA AKUX 0a3yeTbcs aHa-
JI13; YMOBH 3aCTOCYBaHHS OCHOBHUX METOJIB aHali3y Ta METPOJIOrIYHI XapaKTEePUCTUKU LIUX METO-
JiB; METPOJIOTIYHI 3acajyd ONTHMi3alii aHAJITUYHOI MPOLENYpPH Ta 3aCO0M TEOPETUYHOI'O JOCIi-
JDKEHHSI TIOXMOOK aHalizy. BMiTH: BHKOHYBaTH HaimpocTimi omepaiii XIMIYHOTO €KCIIEPUMEHTY,
nependayaTd ONTHMAalbHI YMOBU TPOBEICHHS AHATITHYHUX BHU3HAYCHb, CAMOCTIHHO BUMIpIOBATH
XIMIYHHH CKJ1aJl OKpEeMHUX 00'€KTIB aHaI3Yy.

2. TemaTHyHHIi JIAH HABYAJILHOI JUCIHHILTIHA
Po30in 1. Buknao meopemuunozo mamepiany (5-it cemecmp)

Tema 1. Bcmyn.

[Ipenmer Ta 3amaui anamiTuuHoi Ximil. Knacudikaris MeTOAiB XiIMIYHOTO aHami3y: XiMidHI,
¢b13uuH1, Hi3UKO-XIMIYH1, 610I0TTYHI METOAM; METOIU BUSBIIEHHS, PO3NOUTY Ta BUSHAYEHHS; CTPYK-
TYpHMIA, €JIEeMEHTHUN Ta KOMIIOHEHTHHI aHali3; Makpo-, MIKpo- 1 yapTpamikpoanaiis. Knacudikais

TE€XHIKH, EKOHOMIKH.
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Tema 2. Ximiuna pienosaza. 3akon ditouux mac (3AM). Haiinpocmiwii po3paxynku Ha ocHo-
6i 3/IM.

OCHOBHI THNH XIMIYHUX peakliid. 3arajpHa Ta PiBHOBa)KHAa KOHIICHTpALlis, aKTHBHICTH, KO-
edimienTn aktuBHOCTi. KoHcTanTu 3/IM. Brimus Temneparypu Ta i0HHOT CHJIM PO3YMHY Ha KOHCTaH-
1 3/IM. [loBinkoBi mani. [IporHo3yBanHs MOKJIMBOCTI XiMiYHOTO MEPETBOPEHHSI HA OCHOBI KOHC-
tant 3IM. O6uucnenns konctanT 3/IM 1uist peakiiii JOBUIBHOI CKJIATHOCTI.

KucnorHo-ocHoBHi peakiii. Cy4acHi ysBJI€HHS PO KHUCIOTH Ta OCHOBHU (Teopis JIpioicy, Te-
opis bpencrena-Jlaypi). KucioTHO-OCHOBHI BJIaCTHBOCTI pOo3uMHHMKA. KOHCTaHTa aBTOMPOTOIII3Y,
ionHu#t n00yTOK. [IpoTOHYBaHHS OCHOB Ta Aucoliamis KucaoT. CTyniHuaTi peakii. 3B'130K MiX 3a-
TaIPHUMU Ta CTyniH4aTUMU KoHcTaHTamu 3JIM. ['igpokcokomiuiekcu metaiiB. KoMiiekcoyTBopeH-
Hs1. 3arajibHi Ta CTYMiHYaTi KOHCTAHTH CTIMKOCTI KomIuiekciB. TlomisinepHi, pi3HOMIraHHI KOMILIEK-
cu. OKHUCHO-BiTHOBHI peakiii. Enextpoanumii moteHiian ta piBHsHHSA HepHcra. PiBHOBara B rerepo-
reHHuX cuctemax. PozumHeHHs ocany. {oOyTok po3umHHOCTI. Po3moain pedoBMHM MK JBOMA
pinkumu ¢dazamu. Po3unHeHHS ras3is.

Haiinpocrimni 3acrocyBanus 3/IM aisi TEOPETUIHOTO JOCIIHKEHHS XIMIYHIX CUCTEM: IPOTHO-
3yBaHHS MOKJIMBOCTI XiMIYHHX IIEPETBOPEHb, YEPTOBICTh BUIIAJaHHS OCA/IiB.

MHoxuHHA (KJTacu) MOAIOHMX 3a CKIIQJAOM XIMIYHHX (OpM. YMOBHU IepeBakaHHS OKPEMHX Xi-
MiYyHHX ()OPM B rOMOTeHHHUX cucTreMax. Jliarpamu oOmacteil mepeBakaHHS XiMIYHUX (OpM: BHU3Ha-
YEHHs MepeBaXarouoi XiMigHO1 (hopMu 1 Mexxu obiacTeil 11 mepeBakaHHs; YCKJIAQIHEHHS y BU3HAYCH-
Hi oOsacTeil nmepeBakanHsa. MaTepianbHuil 0anaHc KOMIIOHEHTIB: PiBHSHHS MaTepiaibHOTO OajaHcy,
ITOPUTM CKJIAJIAHHS CUCTEMH PiBHSHB OalaHCy KOMIIOHEHTIB.

Tema 3. I'paghiuni cnocobu 00cniorsceHHA PiBHOBANCHUX 2€MEPOZEHHUX CUCEM.

Hezanexxna 3minHa. KonnenTpamiitHo-nmorapudmivni giarpamu (KJIJI) m1s rereporeHHUX cuc-
TEM «OCal—pO34rH», anroput™m nodynosu. [ToOymoBa rpadiuHoi 3anexxHOCTI JorapupmMa poO3UMH-
HocTi ocany Bia pH abo Bix pL.

Tema 4. 3azanvna xapakmepucmuxa memooie eusngienna. AKicHuii ananis.

AHanTHYHI peakuii y po34yuHi 1 Bi3yalbHi €eKTH: BUIUICHHS O0Caay 4YM rasy, yrBOpeHHs 3a0a-
pBieHuX cnoiayk. OpraHiuHi peareHTH JUIsl  BMSBICHHS  HEOPTaHIYHMX  KOMIIOHEHTIB.
OyHKIII0HATBHO-aHAIITUYHI TPYIH, 1X PO3MILIEHHS B MOJIEKYJIl peareHTy. CelleKTUBHICTh peareHTiB.
[TigBUIIEHHS CENEeKTUBHOCTI aHANITUYHUX pPEaKLil IIJIIXOM PO3JUICHHS Ta MAacKyBaHHS KOMIIO-
HEHTIB.

EKCTpaKHiH Ta copOILis — METOIU PO3/UIEHHS 1 KOHLIEHTpYyBaHHsA. KiJbKICHI XapaKTepHUCTUKU
eKCTPaKIii: 3B 30K MK KOEQII[IEHTOM i KOHCTAaHTOIO PO3IMOJLTY, CTYIiHb €KCTpakilii, KOHCTaHTa
exctpakuii, pH HamiBekctpakuii. EQexkTUBHICT pO3AISICHHS: OBHOTA BHUJIJIEHHS 1 CEJIIEKTUBHICTD.
ExcTparenTy asst po3aiieHHs 1 BUIUIEHHS HEOPTraHIYHUX KOMITOHEHTIB. Mexanizmu copOiii. [3oTep-
MU copO1ii:

JpoOHuii 1 cucreMaTHuHui aHani3. CxemMa CUCTEMaTUYHOIO aHali3y SK CIOJYyYeHHS METO[IB
po3niieHHs 1 BUABNIeHH. [IpuHIUIM po3MOALTy KOMIIOHEHTIB HA aHAJITUYHI TPYIH HA NMPHUKIAI KH-
CIIOTHO-OCHOBHOI CXE€MH aHali3y KaTiOHIB. [HIII cXeMu CUCTeMaTUYHOTro aHaji3y KaTioHiB. Cucrema-
TUYHHI aHaJi3 aHiOHIB, BIJIMIHHOCTI BiJl aHali3y KaTioHiB. BizyaibHi TecT-MeTOnu. 3aKpirieHHs
aHAJIITUYHUX peareHTiB Ha Hocisax. [Ipuknaau aHamTUYHUX peakiiil. 3acTOCyBaHHS TECT-METO/IIB B
aHaJIi31 TOBKIUIJIS Ta IHIINX Taly3sX.

Tema 5. Byghepni po3uuni.

O6uncnenss pH Ta piBHOBaXXHOTO CKJIaAy y PO3UMHAX CHJIBHUX 1 CTAOKUX KUCIIOT 1 OCHOB. pH-
Oydepni po3unnu. [Tpunnun O6ydepnoi aii. bydepna emuicts. Po3paxyHku, MoB’s3aHi 3 MPUTOTY-
BaHHAM OyQepHHUX po3uMHIB: po3paxyHOK pH OydepHoro po3unHy; po3paxyHOK 3araibHUX KOHIICH-
TpaLiii KOMITIOHEHTIB Oydepy 3 3aJaHuM 3HadeHHHsM pH.
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Tema 6. Memponoziuni xapakmepucmuxku memooie ananizy. Ocnosu cmamucmuyHoi oopo-
OKu pe3yiomamie 6uMipio8ambs.

OcHoBHI MOHATTS MeTpoJiorii. [IoXuOku BUMIpIOBaHb: CUCTEMATHYHI Ta BUMAAKOBI. [loka3HUKH
SIKOCT1 pe3y/IbTaTiB BUMIPIOBaHb: TOYHICTh, MPABUIILHICTh, TPEIU3IHHICTD Ta ii MMOKa3HUKUA — ITOBTO-
proBaHicTh (301KHICTB) Ta BIATBOPIOBAHICTh, BHYTPUIUIHBHOIA0OpATOpHA Mpenu3iidHiCTh. OauHUI
BHUMIPIOBaHHS XIMIYHOTO CKJaay. AHamMTHYHUN curHal. ['pagyroBajibHa XapakTEepHUCTHKA, TPayio-
BallbHA (YHKILIsA, rpagytoBaabHuid Tpadik. Knacudikamis meToai 3a ciocoOoM BUMIPIOBaHb (MIpsiMi
METOH, METOJIM MOJISIPHOI BIIACTUBOCTI, METOIU J10/1aHKiB). OCHOBHI METPOJIOTIYHI XapaKTEPUCTUKH
METOIB Ta METOJUK BHUMIPIOBaHHS XIMIYHOTO CKJIaJly: TPaHMIIi Jiara3oHy BMICTY, IO BU3HAYAIOTh;
MEXKa BU3HAUCHHS, YYTJIUBICTh; CEJICKTUBHICTh; pOOACTHICTh; TPYIOMICTKICTh; TPUBAJIICTD; anapary-
pHE OCHAIICHHS.

HopmanpHuii po3noniyl BUMaaAKOBUX MNOXWOOK. ['eHepanbHa CyKyIHICTh. BuOipka 3Ha4eHb.
JloBipuya iMoBipHiCTE. CepenHe apudMeTWdHe, CTaHIAPTHE BIIXWICHHS, TUCHepCis. BusBieHHsS
npomaxiB. OOuuciIeHHS A0Bipyoro miama3oHy. ITOpiBHSHHS cepeiHixX 1 AMCIEPCIH TBOX METOiB
anamizy. [TommpeHHs: mMoXuOOK BUMIPIOBAHHS Ha PE3yJIbTaTH 00YUCICHb. DOPMYITH MOMUPEHHS TO-
XMOOK (CHCTEMAaTHMYHUX 1 BUIAIKOBUX). 3arajibHa HEBHU3HAYEHICTh pe3ynbTariB. CrocoOH OLIHKH
MPABWJIBHOCTI PE3yJIbTATIB aHAII3y: 3aCTOCYBAaHHS CTAaHIAPTHHUX 3pa3KiB CKIAAy, METOJ JOJAHKIB,
METO/I BapilOBaHHS HAaBaXXOK, CIIBCTABIICHHS 3 Pe3yJabTaTaMH, OJCPKaHUMU IHITUMH METOJaMH aHa-
Ti3y.

Tema 7. Ximiuni memoou euznauenns. I'pagimempis.

3aranbHi MOHATTS KUIbKICHOTO aHani3y. Eranu ximiunoro ananizy. [Ipo6oBiabip i mpobomiaro-
ToBKa. [lepBuHHA, MaboparopHa Ta aHAIITUYHA TpoOa. PenpeseHraruBHicTh mpodu. Binbip cepen-
HbOI TPOOM TBEPAMX, PINKUX, ra30moai0HUX PEYOBHH: TOMOICHI3aIlis, CKOPOYCHHS 1 30epiraHHs
npo6u. IlinroroBka 00’€KTy M0 aHaNi3y: O30JICHHS OPraHIYHOI MATPHIl, MOKpE 1 CyXe O30JICHHSI.
KonnenrpyBanus. ®i3uuHi MeToU, 10 0a3yr0TbCsS Ha BUIIAPOBYBAHHI YW BUMOPOKYBaHHI PO3YUH-
HUKA.

OcamxenHsi. MexaHi3M yTBOpeHHs TBepAoi (a3u y po3umHi. Kpuctaniuni i amopdHi ocau.
BnnuB nepeHacuyeHHs Ha CTPYKTYpY ocany. 3alekHICTh PO3UMHHOCTI BiJ CTPYKTYpPH 1 po3MIpy yac-
THHOK ocany. [Iporniecu mpu BU3piBaHHI Ocajy: MEpEeKpUCTAI3allis 1 arperaiisi IEpBUHHUX YacTOK,
OCTBAJIBAIBChKE BU3PIBAHHS, TE€PMIUHE CTApIHHSA. YMOBU OJIep’KaHHS KpPUCTAIIYHUX ocajiB. Me-
XaHI3MU  3a0pyIHEHHs OcaJiB: CHIBOCAJKEHHS  (amcopOiis, OKKIO3is, 13oMopdizM) i
nicnsocakeHds. [lo3uTHBHA 1 HeraTUBHA POJIb CIIBOCAKEHHS B aHami3i. KomoigHi cuctemu, npu-
yuHU X yrBopeHHs. Koarymauis, ceauMenTanis 1 nentusauis. Posib KOloinoyTBOpeHHs B XIMIYHOMY
anamizi. [I[pomuBanns ocagis. @opmyna bynsena.

[IpuHuun Mertony TrpaBiMeTpii, TIpaayroBalbHa XapaKTepUCTUKA. BumiproBaHHS Macu.
AmnanitTuuHi Tepes3u. Jxepena moxubok Nnpu 3BaKyBaHHI, IX yCyHeHHs. [lomupeHHs moXnOoK 3Baxy-
BaHHS Ha pe3yibTatu rpaBiMeTpii. Etanu rpaBimerpuuHoro BusHaueHHs. dopma ocakeHHs i
rpaBiMeTpUYHa popMa, BUMOTH /10 HUX. PO3paxyHOK HaBa)XKH Ta KUIBKOCTI ocaKyBada. Bubip ma-
Tepiany Uit QIIbTPYyBaHHS Ta PEKUMY TEPMOOOPOOKH.

Jl>xepena IHCTpYMEHTAJIbHUX MOXMOOK Ta X omiHka. [loxubku rpaBiMeTpii, 1110 3yMOBJIEH] PO3-
YUHHICTIO ocaay. dakTopwu, 1110 BIUVIMBAIOTh HA PO3UMHHICTD (10HHA CHJIA, TEMIEpaTypa, KOHKYPYIOUi
peaxiii, Ha/UIMIIOK Oca/KyBaya). YMOBHUN TOOYTOK PO3UMHHOCTI, Horo 3anexHicts Bi pH. Po3pa-
XYHOK PO3UYMHHOCTI MaJIOPO3YMHHUX COJIEH Y pI3HUX YMOBaXx.

YcyHeHHs ToXuOOK, 3yMOBJIEHUX 3a0pyAHEHHAM ocaly. Bubip npomusHoi pianau. OcaaxeH-
HS 3 TIOBUIBHOIO TEHEPAIli€l0 10HIB OCa/pKyBaua y po3urHi (MeTou, 110 0a3yroThcs Ha TiIpodi3i Kap-
6aminy). HaliBaxuinBiii peareHTH 1 METPOJIOTIYH1 XapaKTepUCTUKH rpaBimMeTpii. Posb rpaBimMeTpii sik
BHCOKOTOYHOT'O METO/Y BU3HAUCHHS.

Tema 8. Ximiuni memoou eusnauenusn. Tumpumempis, npunyun memooy, 0CHO6HI NOHAM-
ms.
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[TpuHIUT METOAY i OCHOBHI MOHSATTS: TUTPAHT, Touka crexiomerpuunocti (TC) 1 kiHIEeBa TOU-
ka tutpyBaHHs (KTT). Po3paxynku B TuTpumeTpii. BukopuctanHs BelIWUYWH, OB’ SI3aHUX 3 €KBiBa-
JICHTOM peYoBHMHHU. YUMCIO eKBiBaIeHTHOCTI. TUTpaHT, criocobu cranmapTH3allii, BUMOTH JI0 pedo-
BHH - ICPBUHHUX CTaHAapTiB. BumiproBanas o00'emy po3uuny. Mipauii mnocyn. [loxuOku
BUMiproBaHHa 00'emy. IlepeBipka MicTkocTi MipHOTO TIocyny. Kiacudikariiss MeToiB TUTpUMETPil
3riiHO TUMy peakilii, crocodOy inaukanii KTT. Ipsmi, 3BopoTHI 1 MOOGIYHI TUTPUMETPHYHI BU3HAUCH-
Hs1. KpuBi THTpYBaHHS.

Tema 9. Kucnomno-ocnoéne mumpyeanns.

Pearentu Ta inaukaTopu. IHTepBan nepexoay 3a0apBieHHS 1HIUKATOPY, MOKA3HUK THUTPYBaH-
Hs, 1X 3B'30K 3 KoHCTaHTO0 3/IM st inaukaTopHOi peakiii. @akTopu, M0 BIUIMBAIOTH HA TIEPEXia
3abapBieHHs iHAuKaTopa. CTaHgapTH3allis po3urHIB KUCIOTH 1 ayry. Kpusi tutpyBanus. Bruus cu-
JIM TIPOTOJII3y Ta KOHIEHTpaIllii Ha cTpubok TutpyBanus. O6uucnenns pH y TC.

KJIJI my1st TOMOTeHHUX CHCTEM, allropuT™ 1mooynoBu. bydepHa emHicTs Ta ii orinka. [ToOymnoBa
rpadiunoi 3anexHocri 1g(w/2,3) Bin pH. Bukopucranns KJIJI ams TeopeTHYHOTO TOCITIIKEHHS KHUC-
JIOTHO-OCHOBHOTO TUTpYyBaHHs. [loxubku TutpyBanHs, 1mo 3ymosieHi pizauneto TC 1 KTT. Ileperu-
TPOBKa 1 HENOTUTPOBKA. BU3HaUeHHS MOXMOKM HA OCHOBI MaTepialbHOTO OajaHCy 10HIB BOJIHIO, BH-
kopuctanus KJI/I.

JIxepena iHCTpYMEHTAIBHUX MMOXUOOK B TUTPUMETPIi Ta iX ominka. [Ipukiiaay omiHKM MeToau-
YHOI MOXMOKM TUTPUMETPUUYHHMX BHU3HA4YeHb. [IpHKIanyM MpakTUYHOTO 3aCTOCYBAHHS KHCIOTHO-
OCHOBHOTO TUTpYBaHHs. THUTpyBaHHS cyMmileil KUCIOT i OCHOB.

Tema 10. Komnnexconomempuune mumpyganHs.

AMIHOIIOTIKapOOHOB1 KHCIIOTH, iX KOMIUIEKCH 3 MeTajiamu. [lepeBarn KOMILJIEKCOHIB SIK THT-
panTiB. MetanoxpowmHti iHaukaropu. Crocobu KOMIUIEKCOHOMETPUYHOTO BHU3HAYEHHS: MpPsSIME, 3BO-
poTHE, o01YHe, 10 BUTICHEHHIO. KpuBi TUTpyBaHHs. dDaKkTopH, 110 BIUIMBAIOTH HA BUIJISAA KPUBHX:
KOHIIEHTpallid 10HIB MeTally, CTaOlIbHICTh KOMIUJIEKCY, KOHKYpPYIOYl peakiii. YMOBHI KOHCTaTH
CTIMKOCTI KOMIUIEKCIB, 1X 3aiexHIcTh BiJ pH. CeneKTUBHICTh TUTPYBAHHS 1 CIOCOOU ii MiJBUILEHHS.
OOrpyHTYBaHHS YMOB KOMITJIEKCHOMETPUYHUX BU3HAYECHb.

Bu3HaueHHs MOXMOKM TUTPYBaHHS Ha OCHOBI MaTepiajibHOro OajaHcy 10HIB MeTany abo TUT-
panty, Bukopuctanas KJIJ[. Ilpuknany omiHKM METOAMYHOI OXHMOKH KOMIUIEKCOHOMETPHYHUX BH-
3Ha4yeHb. [IpUKIagM MPaKTUYHOIO 3aCTOCYBaHHS KOMIUIEKCOHOMETpii. Bu3HaueHHs MeTaniB y
CyMIIII.

Tema 11. Okuchno-6ionoeHe mumpysanHs.

Enextpoguuii nmoteHuian ta piBHAHHA HepHcra. CrangapTHuii Ta (opManbHUN MOTEHLIANH.
3B'130k KoHCTaHTH 3/IM 31 cTaHmapTHUM MoTeHUiagoM. OKHCHO-BIAHOBHI PEaKlii B TUTPUMETPIi.
[Torenuian cucrtemu B npoleci TUTpyBanHsA. O6uuncienHs norenuiany cucremu B TC. Kpusi tutpy-
BaHHS. DakTopw, MO0 BIUIMBAIOTh HA BUTJISAA KPWUBUX: PI3HUIS CTaHJAPTHUX MOTEHINANIB B3ae-
MOJIIFOYMX PEYOBHH, KomIuiekcoyTBopeHHs, pH. Cnoco6n inaukanii KTT: camoinaukanis, cnenudi-
YH1 1HJUKAaTOpH, penokc-iHauKaTopu. [HTepBan mnepexony 3alapmieHHs pH-3amexnux ta pH-
HE3AIEeXKHHUX pefoKc-iHauKaTopiB. /xepena moXnubok OKMCHO-BIIHOBHUX BU3HAUEHb.

[Ipuknanu npakTUyHOTO 3acTOoCyBaHHS peaokcumerpii. [lepmanranaromerpis. Kinetuusi oco-
OnMBOCTI, JKepena MOoXHOOK. Bu3HaueHHs mepokcHy, OoKcalaTy, >KOpCTKOCTI BoaM. Jluxpomaro-
MeTpis. OcoGIMBOCTI Ta MepeBaru MeToy Auxpomaromerpii. Momomerpist Ta foqumerpist; piBHAHHS
peaxIliif, KOMIIOHEHTH, 1110 BU3HAYal0ThCs. J[kepena moxubok B HomoMeTpii (JIETKICTh Ta AUCHPOIIO-
PIIFOBAaHHSA 10,1y, OKHCIICHHS 10Uy, HECTAOUTbHICTh PO3YMHY TIOCYIb(}aTy) Ta CIOCOOHU 1X YCYHEH-
Hs. Kpoxmans sk cneunciynuii inaukatop Ha Hox. bpomaromerpis. bpomyroua cymiri, BU3HaUe€HHS
OpraHiuHUX CIIOIYK.

Po30in 2. Jlabopamopni 3auamms (5-ii cemecmp)



Tema 12. Ananimuuni eracmueocmi ma cucmemMamuyHull aHaai3 KAmMionie ma aniouie.
Tema 13. I'pasimempuyni eusnayeHHs.

Tema 14. Ilepegipka micmkocmi MipHoz2o nocyoy.

Tema 15. Kucnomno-ocnoene mumpygeamnsi.

Tema 16. KomniekconHomempuune mumpyeaHHsi.

Tema 17. OkucHno-6iono8He mumpyeanHs.

Tema 18. Bukonanua Kypcoeoi pooomu (ananiz peanvnoz2o 06’ckmy).

Po30in 3. Buxknao meopemuunozo mamepiany (6-it cemecmp)

Tema 19. Enexkmpoximiuni memoou ananizy. Ilomenyiomempis.

3arajlbHa XapaKTEPUCTUKA CIICKTPOXIMIYHUX MeTonmiB aHami3y. Kiacudikaiis enekr-
POXIMIYHUX METOMIB Y BIAMOBIAHOCTI 3 MPUPOOI0 aHATITHYHOTO CUTHaITy. EnekrpoximMiuHa KOMipKa;
IHIUKATOpHUH (poOOYHii) 1 TOMOMIKHUHN €NEKTPOAH; €JICKTPOI MOPIBHAHHS; BHYTPILIHS 1 30BHSIITHS
YaCcTHUHA EJIEKTPOXIMIYHOTO KOJIa.

[ToTenmiomeTpis. AHaAMITHYHMA cUrHaiA. EleKTpoaw Ha OCHOBI OKHCIIIOBAJIBHO-BiTHOBHHX
peakiiii: exekrpoau 1 1 2-ro poxy, piBHSHHS MoTeHIiany. EnekTpoan mopiBHSHHS: XJIOpUACPIOHUIA
Ta KaJoMeJIbHU. MeMOpaHHi eIeKTpOar Ha OCHOBI TBEPAMX Ta PIAMHHUX (TUIacTU()IKOBAHUX) MEM-
Opan. PiBHSHHS MeMOpaHHOTO MOTEeHIIaTy. BIUITMB KOHKYpYIOUHX 10HIB HAa MEMOpaHHHN ITOTEHIIIaI.
PiBusinas Hikomnbckoro, koedirieHT cenekTuBHOCTI. CKISHUN €1eKTpo Juisl BU3HadYeHHs pH, ioHM,
o 3aBaxaroTh. E.p.c. siueiiok 3 mepeHocoM Ta 6e3 neperocy. Judysiiiai noreHmiamm, GakTopH, o
BITUBAIOTh HA HUX, clocoOu eniMiHipyBaHHs. [Ipunanu ams BUMIpIOBaHHS €.p.C.

['panyroBaibHa XapakTepuCTHKa MoTeHIioMeTpii. ['pagyroBanbHi mapamerpH, iX ¢i3UdHHMA
3mict. Meronu rpaayroBaHHS: MOOyA0OBa IpaayroBalbHUX rpadikiB, IpaayrOBaHHS MpHU MOCTIHHIN
10HHIN CHJIi, TpaIyIOBaHHS B IIKaJIi aKTUBHOCTEH. MEeTOIM OJTHOTO Ta JBOX BiJIOMHUX JOJIAHKIB, 1X TIe-
peBaru, obnacti 3actocyBaHHs. [loTeHIlioMeTpu4HE TUTPYBaHHA. [HTerpanbHa Ta nudepeHuinHi
KpUBI TUTPYBaHHs, X moOynoBa, 3HaxomkeHHss KTT. Merox ['pana. [nnukatopHi e1ekTpoau B Kuc-
JIOTHO-OCHOBHOMY, OCa/I)KyBaJbHOMY, KOMIUIEKCOHOMETPUYHOMY Ta peJOKC-TUTpyBaHHI. [Ipuknanu
MPAKTUYHOTO 3aCTOCYBaHHS MOTEHIIIOMETPHYHOTO THUTPYBaHHs. 3aCTOCYBaHHS HEBOIHHX CEpeIo-
BHUII.

MetonuyHi MOXMOKH 10HOMETPIi: BIUIMB 10HHOTO CEPENOBHINA Ha KOEPIIIEHTH aKTUBHOCTI
10HIB 1 Au(y3iiHUIA MOTeHIiall, BIUIMBU, OOYMOBIJIEHI CENEKTUBHICTIO. [HCTpyMEHTaNnbHI MOXUOKH.
[TommpeHHs iIHCTpYMEHTAIbHUX MOXUOOK Ha pe3yIbTaTH MOTEHLIOMETPUYHOIO aHAI3Y.

[TpakTuyHi 3acTocyBaHHs NoTeHIiomMeTpii. Busnauenns pH, enexkrpoau, cranaapTi OydepHi
PO3UYMHHU SIK 3acO0M Ui TpaayroBaHHsA. BusHadueHHs (TOpuIIB; peareHTH, IO J1EMAacKylTh 10HU
¢dTopuny B peanbHUX 00'€KTax aHalizy, Oydep peryiaroBaHHs 3arajbHOi 10HHOI CHid. BusHaueHHS
HITPATIB Ta XJIOPUIIB.

MeTposoriuHi XapakTepuCTUKU MOTEHIIOMETpil, mepeBaru 1 HeoJiku. Micie MOoTeHLIOMeT-
pii B cuctemi MeTOAIB XIMIYHOTO aHaiizy. IloTeHioMeTpruyHi npuiagum B NOJbOBUX JOCHIIKEHHAX
Ta aBTOMATU30BaHUX CUCTEMAX KOHTPOJIO.

Tema 20. Aeuwa npu npomikanni cmpymy Kpize earekmponimuuny aueiuxy. Enekmpozpa-
eéimempin. Kynonomempis.

Enexrponituyni komipku. [lotenuian pobodoro enekrpony, piBHsHHS Hepucra. E.p.c. komi-
pku, mnpukianeHa Hamnpyra. Ilorenuian BuauienHsa. [longpuszanis —enextpoxaiB. PedoBuHu-
JETIONAPU3aTOPU. 3AJIeKHICTh CUIIM CTPYMY BiJ HOTeHIiany enextpoay. Crafii eleKTpoxiMidHOro
MPOIIECY: MacOIepeHocC 1 mepeHoc 3apsany. Audys3is, KOHBEKIIis, Mirparrisl.

Konnenrpauiitna nonspusanis, ii npuunnu. ['pannunuii Ta audysiitauii ctpym. YuHHUKY, 110
BIJIMBAIOTh HAa KOHIIEHTpALIHHY MOJSpHU3alliio, 3aco0H 3HIKeHHs. KiHeTnuHa nonsipusaiis, nepeHa-
npyra. CTafiifHicTh €JIeKTPOIHOIrO Mpolecy. YNHHUKY, 10 BIUIMBAIOTh HA KIHETUYHY MOJISPU3ALIIIO.
[lepenanpyra BuAUIEHHS BOJHIO Ta KUCHIO 3 BOJHUX PO34YMHIB, ii 3HaueHHs. Hanpyra, HeoOXiHa amns
eJIEKTPOITI3Y.
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[TpuHIMN KyJOHOMETpUYHOTO aHamizy. 3akoH Papazes. 3acobu BU3HAYCHHS KITBKOCTI €JIeK-
Tpuku. EnexktporpaBimetpis. PoGoumii enekTpon, yMOBH BH3HAu€Hb. BHUKOpHCTaHHS KaTOAHHUX 1
aHOJHMX peakuUiil. EnexTposi3 npu mocTiftHOMY CTpyMi, TOCTIHHOMY IMOTEHIIaJl eeKTPOAY, MOCTIH-
HIi puKIaaeHii Hanpy3i. [IpakTrudHe 3acTOCyBaHHS €IEKTPOrpaBiMETPil, METPOJIOTIUHI XapaKTepH-
CTHKH.

KynonomeTpis 3 KOHTpoOJIeM MOTEHIIIATy poO0UYoTo eaeKkTpoay (mpsimMa KyjaoHoMeTpis). Bubip
3HA4YeHHs MMOTEHLIANTy IPY aHali3i 6araTOKOMIOHEHTHUX po34MHiB. KyloHOMETpist Ipu MOCTIHHOMY
CTpyMi (KyJIOHOMETPHYHE TUTPYBaHHs). BumiproBanbHi cxemu. THUTpyBaHHS €IEKTPOAKTUBHUX Ta
eJIEKTPOHEAKTHUBHUX KoMIoOHEeHTiB. 3acoOu inmukanii KTT. [Ipuxnagu KylTOHOMETPHYHOTO TUTPY-
BaHHS: €JICKTPOTeHEPOBAaHUM 1070M, 10HAMHU TiAPOKCHAY, BoaHtO, 3ami3a(ll). MeTtonuuHi Ta iHCTpY-
MEHTaJIbHI TOXUOKH, METPOJIOTIUHI XapaKTEPUCTHKH, TIepeBaru i HEJOIIKU MPSIMOI KyJIOHOMETPIl 1
KYJIOHOMETPUYHOTO TUTPYBaHHsI, 00JIACTi 3aCTOCYBaHb.

Tema 21. IHlonapozpagia ma eéonvmamnepomempis. Amnepomempuune mumpyeanus

[TpuHIMN YyTBOpPEHHSI aHANITHYHOTO CUTHANY. PTyTHWI KpamnuHHUK enektpon. llomspo-
rpadivyHa s4eika, eneKTpoau. BonbTamnepHa XBuiI, ii 0JiepykKaHHS; XapaKTEePUCTUKU BOJIbTAMIICPHOT
kpuBoi. [lorenmian BuminenHs. [loreHmianm HamiBXBHJI SK SIKICHA XapaKTEPUCTUKA PEUOBHHU-
nenoispuzatopa. YMHHUKH, 110 BIUIMBAIOTH HA BEJIMYUHY MOTEHLIaTy HamiBXBuWiIl. [IpuunHu npoti-
KaHHS 3JIMIIKOBOTO cTpymy. JAndy3iitauii cTpym.

PiBusHHs InpkoBHYa, TpajyloBalibHA XapaKTEPUCTHKA BosibTaMmiiepoMeTpii. [loxubku, 3ymoB-
JIeHI KOHJICHCAaTOPHUM Ta MITpallifHIM CTPyMOM, pO3YMHEHUM KUCHEeM. CIocoOM yCyHEHHS TOXH-
O0ok. [HBepciiiHa BoJbTaMIIepoMeTpis. MeTpoJIOTiuHI XapaKTePUCTUKH KJIAaCHMYHOI moJissporpadii ta
BOJITAMIIEPOMETPIi, 00JIACTh 3aCTOCYBaHb.

AMIiepoMeTpuyHe TUTPYBAHHS 3 OJHUM Ta JBOMA MOJISPU30BAHUMHU eneKTpoaamu. Kpusi Tu-
pyBaHHS 1 pi3HUX Bunanakis. 3naxomkenHs KTT.

Tema 22. Onmuuni memoou ananizy. Bcmyn.

CgitJ0 1 oro xapakTepucTHKU. TepMiHU 1 OMHUII TpoMeHeBoi eHeprii. IIpykHi 1 HenmpykHi
B3a€MO/I1 BUIPOMIHIOBaHHS 3 pe4oBHHOK. OCHOBHI XapaKTEPUCTUKH BUIIPOMIHIOBAHHS: JIOBXKMHA
XBHJIl, 4YaCTOTAa, XBUJIbOBE YHMCIIO, MOTY)KHICTh Ta 1HTEHCUBHICTh BUMPOMiHIOBaHHA. CIIEKTp €NeKT-
POMArHITHOTO BUIIPOMIiHIOBaHHS. BinnmoBigHICTH oOJacTel eNeKTPOMArHiTHOIO BHMIIPOMIHIOBAHHS
TUIIAM NIEPEXO/IiB B peUOBHHI. YIIbTpadiosieToBa, BUIUMA Ta iHPpadepBOHA 00JIACTb CIIEKTPY.

Enepreruuni nepexoau B atoMax. OCHOBHUH 1 30y KEHUH €J1E€KTPOHHUI cTaH aTOMy. ATOMHI
CIEKTpU eMicii 1 MOTJIMHAHHSA, SKICHA 1 KIJbKICHA XapaKTepPUCTUKA CHEKTPAIbHOI JIiHII: JOBXKHHA
XBWJII TA IHTEHCUBHICTb. 3B’SI30K IHTEHCUBHOCTI 3 YHMCJIOM YaCTHUHOK, 1110 BUIPOMiHIOWOTh. [llnpuna
CHEKTPAJIbHOI JiHI1, TPUYMHM YIIUPEHHS JIHIH.

Tema 23. Amomno-emiciiinuii ananiz (AEA).

[Tpunnunosa cxema npunany B AEA. Jlxepena aromizartii 1 30ypKeHHS: Ayra, iCKpa, Moy-
M'sl, IHIYKTHBHO 3B's13aHa IJ1a3Ma, iX MOpIBHsUIbHA XapakTepucTika. Criocobu BBeaeHHs npodu. Crio-
cobu metexIlli aHaMTHYHOTO curHany (poroenementH, porormactuaka). [Ipomecn B aromizaTopax
ta noxubku AEA. I'panyroBanbHa xapakrepuctuka AEA. Camonornunanss. BusBineHHs Ta BU3Ha-
YeHHs] KOMIIOHEHTIB B AEA: MeToJ1 OCTaHHbOI JIiHil, CIIEKTPU MOPIBHSAHHS, TOMOJIOT1YHI NapH, BHYT-
pilIHIN cTaHAApT; METOAU TPHOX ETAIOHIB, MOCTIMHOrO rpadiky, KOHTPOJIBLHOTO €TAJOHY, JI0JIAHKIB.
EmMiciitHa ciekTpoCKoMis MOIyM's, KOMIIOHEHTH, 110 BU3HAYAIOTHCSA. BB maTpuili 00'ekTy aHamizy
Ha pe3ynbTati AEA. Cnektpockonivti 6ydepu.

Tema 24. Amomno-aocopouinunuii ananiz (AAA).

Bumoru 1o MoHoxpomaTu3allii BUIIPOMIHIOBaHHS y BiAMOBITHOCTI 31 CHEIU(IKOIO CIEKTPIB
MOTJIMHAHHS aToMiB. J[>kepena MOHOXPOMAaTUYHOTO BUIPOMIHIOBAHHS: JIaMIIa 3 MOPOKHUCTUM KaTo-
noM, 6e3enekTpoiHi JaMiu. OCHOBHI THIHM aTOMI3aTOPIB: NPSIMOTOYHUN MajJbHUK, MaJbHUK 3 TOIe-
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penHiM 3MIlTyBaHHSAM, HEMONYM'SHUN aTomizaTtop — rpagitoBa kioBeTa. [lepeBarum Ta HEIONIKU
aTOMI3aTOPiB PI3HUX THIIIB.

[Tporiecu B aTomizaTopi Ta JKepelia MOXUOOK: eMicis moiayM's, (JOHOBE MOTJIMHAHHS, TOXHO-
KM, 3yMOBJICHI aToMmi3aiicro npoou. Brume matpuili 00'ekTy aHamizy. 3aco0M YCYHEHHS MOXHOOK.
I'panyroBanibHa xapakrepuctuka B AAA, 3akoH byrepa. Merponoriuni xapakrepuctukun AAA 3
PI3HUMHU TUIIAMU aTOMI3aTOPIB: XapaKTepUCTUYHA KOHIEHTpaIlis, MeKa BU3HAUYEHHs, Jiala30H BMicC-
Ty, 10 BU3HAYAETHCSI, BIIHOCHE CTAHAAPTHE BIAXUIICHHS.

ITopiBusnbHa XapakTepucTuka AEA 1 AAA, obnacTi iX 3acTocyBaHHS

Tema 25. Monexkynapua adcopouiiina cnekmpomempisa (cnekmpogomomempisn).

Cxema eJeKTpPOHHUX piBHIB MoJieKysd. [IoBHaA eHepris MOJIEKyIH K CyMa TPhOX CKIIaJI0BHUX.
OcHOBHI 1 30y/KeH1 eeKTpOHHI cTaHUu. OCOOIMBOCTI MOJCKYJISIPHUX CHEKTPiB B Y@ 1 BUauMiid 00-
nactsx crnekrpy. CneKTpu MOTrIMHAHH MOJIEKYJI Ta 1HIIMX YaCTHHOK y PO3YMHAX: MAKCUMYM TIOTJIH-
HaHHSI, HaIlBIIMpWHA CMYyru moriauHaHHs. OcHOBHI By3im mnpuiamiB mias MAC. [[xepemna Bu-
MIPOMIHIOBaHHS, MOHOXPOMATOPH (CBITIOMUIBTPH, TUCTIEPTYIOUl TPU3MH, TU(PPaKLiiHI TPAaTKH) 1 j1e-
TEKTOpH B POTOKOIOpUMETpax 1 cnekrpodoromerpax st YD 1 Bugumoi obmnacti cnektpy. [Tpunnmmn
BHUMIPIOBaHHS B OJHOIIPOMEHEBOMY Ta JBOIPOMEHEBOMY mpuianax. Dyp’e-creKTpodpoToMeTpHu.
CrtpykrypHuii, QyHKI[IOHATEHUIN Ta KOMIIOHEHTHUN aHAaTi3.

3akon byrepa-Jlambepra-bepa Ta rpagyroBaiibHa xapaktepuctuka MAC. ATUTUBHICTD TOT-
nuHaHHs. KoedilieHT MOIIpHOro MOTJIMHAHHS, HOTO 3aJIeXKHICTh BiJl TUITY €JIEKTPOHHHUX MEPEXO/IiB.
[lpyunHM BIAXWIEHH BiJI OCHOBHOTO 3aKOHY CBITONMOTIMHAHHS 1 MeroanyHi moxubku MAC.
[ncrpymenrtanpai noxubkun MAC. OntuManbHUA Jiana30H MOTTHHAHHS.

Metomun MAC: npsima Ta pisHHLEBa (qudepeHIiiiaa) ceKTpodoTOMETpist, METOAN TPaayIo-
BaJIbHOTO TpadiKy Ta JOJAHKIB, CIEKTPOPOTOMETPUYHE TUTPYBAHHS, OAraTOKOMIIOHEHTHHUI aHai3.
Bubip nornmuaro4oi ¢popMu y BIAMOBITHOCTI 3 Iiama30HOM BH3HAYYBaHMX KOHIIEHTpaliii. 3acTocy-
BaHHS OPraHIYHUX PEarcHTiB IIPH BU3HAUEHHI HEOPraHIYHUX KOMIIOHEHTIB.

[Mpuknaau mpakTugHOTO 3acTocyBaHH MAC: BH3HAa4YeHHS OJHOTO Ta JBOX KOMIIOHEHTIB.
Excrpakiiitno-(poTomMeTpruHe BUSHAYEHHS.

Tema 26. /lrominecyenmnui ma inwi onmuyni Memoou anaizy.

Hiarpama S1610HCHKOrO: KOJMBAJIbHA peaKcallisi, BHyTPIIIHS KOHBEpCis, IHTepKOMOiHaIiiiHa
KoHBepcis, (ayopecueHuis Ta ¢ochopecuenuis. [IopiBHAHHS criekTpy (iayopecueHIii Ta CHeKTpy
MOTJIMHAHHS, MPaBWIIO A3epKaibHOI cuMmeTpii JleBmmHa. HezanexHicTe ciekTpy ¢uiyopecueHIii Bijg
JIOBXXMHM XBHJI1 BUIIPOMIHIOBAaHHS, 110 30y/DKye MoJieKyy. 3akoH CTokca.

AHaNITUYHUHN CUTHAN Ta TPaJyloBalibHA XapaKTEpPUCTHKA JIFOMIHECLIEHTHOTO aHani3y. ['aciHHs
¢nyopecueHilii, epeKkT BHYTpIlIHBOro (PiIbTPY Ta MEepenorinHaHHg BUIIPOMiHIOBaHHsS. Cxema npu-
naay Juis BUMIproBaHHs uiyopectieHinii. BukopuctanHs B aHali3l BJacHOI JTIOMIHECIICHIII aHAIITIB,
peareHTH AJs JIOMIHECIIEHTHOIO aHali3y. Bu3sHaueHHs eneMeHTIB 3a iX BIacHOIO (pIyopecreHIiero.
[TopiBHSIHHS METPOJIOTTYHUX XapAKTEPUCTHUK JIIOMIHECIIEHTHUX METOJIIB 1 MOJIEKYJSIpHOi abcopOriii-
HOT CIEKTPOMETPIi.

AbcopOuiifHa ciekTpoMeTpis B iHppauyepBOHOMY aiana3oHi. [HppauepBoHMil (KOTUBAIBHUI)
crekTp nornuHaHHs. CKeneTHI KOMUBaHHA (,,BIAOUTKH MaNbIiB”) 1 KOJMBAHHS XapaKTEPUCTUIHUX
rpyn. OcobmuBocTi criektpodoTomeTpiB mist [HU-o6macti. 3acrocyBanns [Y-ciekTpomeTpii B aHami31.

Hedenomerpist 1 TypOiAuMeTpisi: MPUHIIMIT METOAIB, KOMIIOHEHTH, 110 BU3HAYAIOThCA. JlucTa-
HIIMHAN aHAaITi3 TOBITPSL.

Crnextpockomnis audysHoro BinOutts. Cnexrpu Binoutta. Oynkuis Kybenku-Mynka, rpany-
I0BaJIbHA XapaKTEPUCTHKA CIIEKTPOCKOIIT BIIOUTTS, 3aCTOCYBaHHS B aHAMTI31.

[Monspumerpis. CriekTpu aucnepcii ONTUYHOTO noBepTaHHA. [Ipunaau Ui HOJAIpUMETPUY-
HUX BU3Ha4eHb. [IpuKiIa i BU3HAYCHHS ONITUYHO-aKTHBHUX PEUYOBHH.

Kinetnuni meronu. KineTnuHe piBHAHHS AJs KaTaITUYHUX Ta HEKATANITUYHUX peakuind. Ki-
HeTu4H1 kpuBi. KiHeTHuHUI HekaTamTUYHUI aHami3, 00JacTh HOro 3aCTOCYBaHHS Ta METPOJIOTIYHI
xapakrtepuctuku. Karamimerpisa. [anukatopHi peakuii. BukopuctanHs katamiTHYHUX PEeaKIii - MOX-
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JUBICTh BU3HAYCHHS MaJMX Ta yAbTpaMaluX BMICTiB. MeTOJ] TaHTEHCIB, METOIM (PIKCOBAHOTO Yacy
Ta (pikcoBaHOi KOHIIeHTpaIlii. OCHOBM O10XIMIYHOTO aHaJi3y, BU3HAYCHHS TOKCUKAHTIB.

Tema 27. Penmeen-gpyopecuyenmuuii Memoo ananizy.

Pentrenocnexrpanbai Metoau. [IpHHINTT BUHUKHEHHS aHAJIITHYHOTO CUTHAITY. PEeHTreHiBChbKi
cnektpu. KBanromerpu. EnekTpoHHMII MiKp0o30HA. 3aCTOCYBAaHHSI PEHTI€HOCIEKTPAIbHUX METO/IIB
IUIL €KCIIPECHOTO aHalli3y, KOHTPOJIO 3a0pyAHEHb HAaBKOJIMIIHHOTO CEPEIOBHINA, JUCTAHLIHHOTO
aHamizy. SnepHo-hizuyHi 1 pagioximMiuyHi MeToaM aHamizy. [Ipukiaau 3acTocyBaHb.

Tema 28. Xpomamocpaghia ma enexkmpodgpopes. Ilpunyun i knacugpikauia memoois.

[Tpuntun xpomarorpadiuynoro posainenss. CramionapHa i pyxoma ¢asu. Kiacudikaris me-
ToAiB XpomaTorpadii 3riHo npupoau (a3, MexaHi3My PO3UICHHS Ta TeXHIKH ekcriepuMeHTy. Cro-
cobu xpomatorpadysanHs ((HppoHTaIbHA, CMOCHTHA, BUTICHSAOYA Xpomarorpadis). XpoMmarorpama,
il XapaKTepUCTUKHU: Yac yTPUMYBaHHs, 00’ €M, 110 YTPUMY€EThCS, HAIIBIIUPHUHA Ta CTAaHAAPTHE BIAXH-
JIeHHS XpoMaTorpadiqHoro miky, BHUcoTa i miomnia miky. KoedimieHT eMHOCTI, Hioro 3B’ 30K 3 Koedi-
L[IEHTOM PO3MOALTY. XapaKTepUCTUKH e(hEeKTUBHOCTI Ta CEIEKTUBHOCTI po3aineHHsa. Konuerniis Teo-
PETUYHHX TapiJIOK.

[Mpuniunu, 3acagn Ta kinacudikamist enekTpodopeTHyHnX MeToiB. [ enb-enexTpodopes: Ho-
cii Ta o6onagHanHs. Kaminsapuuii enextpodopes: MpUHIKIH Ta 00J1aTHAHHS.

Tema 29. Tonkowmapoea ma naneposa xpomamozpaghis

Xpomarorpadiss Ha KOJOHII Ta B IUIOLIHMHI (IanepoBa, TOHKomaposa). CopOeHTH i pO3UnH-
HUKH JUIsl TOHKOIIApoBOi Xxpomatorpadii. OnepkanHs Ta 00podka XxpoMaTorpaMm Ha TOHKOIIAPOBHUX
TUTACTHUHKAX, CIIOCOOM MPOSABICHHS 30H. DakTOp yTpUMyBaHHS, HOTO 3B’S130K 3 KOe(]ilieHTOM pO3IIo-
niny. Paspemienue, cenektuBHicTb. OcoOMMBOCTI mamepoBoi xpomatorpadii. 3acTocyBaHHS ILIO-
IIMHHOI XpoMmaTorpadii uisl po3aUICHHS Ta BUSABICHHS HEOPTaHIYHUX Ta OPTaHIYHUX KOMIIOHEHTIB.
Emroentu.

Tema 30. I'azoea xpomamoczpagpia

I"azo-TBepnodazna ta razo-piauHHa xpomartorpadis. I'azu-Hocii. PiBHsHHS Ban-Jleemrepa,
ONTUMaJIbHa MBUIKICTh pyXxoMoi ¢a3u. Copbentu. Komonku. OCHOBHI By3J7M Ta30BOT0 XpoMarorpa-
¢y. Jlerekropu: mosyMm’sHO-10HI3alIHUM, AETEKTOP MO TEIIONPOBIIHOCTI, JETEKTOP €IEKTPOHHOTO
3axBatry. [Ipunnunu aii gerexkropis. [IporpamyBaHHs TeMnepaTypH SIK CIociO onTUMi3allii XxapakTe-
PUCTHK XpoMaTorpapiyHOro po3aAiyIeHHS.

Inentudikamis komnoHeHTiB. Inaekcn KoBaua. Metoan KiIbKICHOTO XpomarorpagiuHoro
aHaJli3y: HOpMYBaHHS, a0COJIFOTHOTO TPalytOBaHHs, BHYTPIIIHBOI'O CTAaHAAPTY.

KomnoneHTH, mo Bu3HavaroThcs. PeakiiiiHa razoBa xpomarorpadis. 3acTocyBaHHsS ra30BO1
xpomatorpadii B KOHTPOJI1 TOBKULIS, aHa131 XapuOBUX MPOAYKTIB, (hapMalleBTUUHUX Mpenaparis.

Tema 31. Piounna xpomamozpadghin

Tunu cranioHapHux i pyxomux ¢a3. HopmansHodazoBa i obepHeHO(a3zoBa xpomarorpadis.
Kaninspai kononku. OcHOBHI By3imu xpomaTtorpady. Jerexkropu: dhiayopumMeTpudaHnii, peppakTomeT-
puuHuil, poToMeTpUYHUH, eneKkTpoxiMiuHuid. ['pasienTHe emoroBaHHsA. KoMImOHeHTH, 1110 BU3HAYa-
10Tbcs. lonHui 0OMiH Ta 10HHaA XpoMaTtorpadis. [IpuHIUI, KOMIIOHEHTH, 0 BU3HAYAIOTHCS.

Tema 32. Cyuacni menoenuyii po3eumky anaiimuyuHnoi Ximii.

BinHocHa BaroMicTh Ta 0COOJMBOCTI OKpEMHX 00’ €KTIB aHami3y (00’ €KTH AOBKULIS, MPOIYK-
TH CIIO)KMBaHHS, TEXHOJIOTIYHI MaTepianu). AHaji3 3a MexaMu Jlaboparopii, AMCTAaHIIMHUN aHAI3.
besnepeBHui aHAMITHYHUN KOHTPOJb. ABTOMaTH3allis aHami3y. bararokommnoneHTHuil aHamiz. My-
JBTUCEHCOPHI MPHUCTPOI Ta po3Mi3HaBaHHs 00pa3iB. 3a/aui pO3BUTKY METO/IB aHAIITHYHOI XiMii (po-
3BUTOK TIOpUIHUX METOIIB, MaTEeMAaTH3aIlis aHAJITUYHUX JTIOCITIPKeHb Ta 1HIIL).



Po3oin 4. Jlabopamopni 3anammsa (6-it cemecmp)

Tema 33. Ilomenyiomempuune mumpyeanHs 3i CKIAHUM €1eKMPOOOM ma HOMeHyiomem-

PpuyHe pedoKC-mumpyeanHs.

Tema 34. Busnauenns memooom npamoi nomenyiomempii 3 6UKOPUCMAHHAM [OHOCEEK-

MUBHUX e/1IeKMPOoOia.
Tema 35. Honym’ano-emiciiine 6UHAYEHHA JIYHCHUX MEMATI6 8 MIHEPAIbHUX 600aX.

Tema 36. Amomno-adcopoyiiine 8UBHAYEHHA BANCKUX MEMAII@ Yy COKAX, 600ax ma Hag)-

monpooykmax.
Tema 37. Domomempuune 6uU3HAUEeHHA IOHI6 MemMAie ma PeHoy y 600ax.
Tema 38. Domomempuunuit 060KOMNOHEHMHUI AHAII3.
Tema 39. Kinemuune 6u3nauenHnsa ouxpomam-ionie.

Tema 40. Po3dinenna ma eu3HayeHHA KOMNOHEHMIE 3a MEMOOOM HOHKOUIAPOGIl XpPoma-

mocpadgii.
Tema 41. Memoo za3060i xpomamozpaii 6 ananizi opeaHivHUX peuoeuH.

3. CTpyKTypa HABYAJBHOI IUCUMILTIHI

BaHHA

HazBu po3aimiB i Tem Kinexicte rogua
nenHa Gopma 3aouyHa (hopma
YChOTO y TOMY YHUCIT YChOTO y TOMY YHCIT
a1 | o | mab. | iHa | c.p. a | o | mab. | iHg. | c.
p.
1 2 3 [4] 5 6 7 8 9 [10| 11 | 12 | 13
Po3nin 1. Buknaa reoperuunoro matepiany (5-i cem.)
Tema 1. Berymn. 1 1 -
Tema 2. Ximiuna piB-
HOBara. 3aKOoH JiI0-91X
Mac. Haiinpocri-mni 15 11 4 14 4 10
PO3paxyHKH Ha OCHOBI
3]IM.
Tema 3. I'papiuni crno-
coOu JOCTIHKEHHS Pi- 5 5 4 11 3 8
BHOBRXHHX  TeTepo-
TCHHHUX CHCTEM
TgMa 4. SxicHuii aHa- 8 4 4 115 | 25 9
i3
TeMg 5. bydepni pos- 6 2 4 5 1 1
YHHI
Tema 6. OcHOBU  cTa-
THCTHHHOT o6pQ6I<I/I 9 5 4 10 9 8
pe3yNbTaTiB  BUMIpIO-
BaHb.
Tewma 7. I'paBimerpisi. 13 9 4 14,5 2,5 12
Tema 8. Turpumerpis,
MNPUHIUI METOdY, OC- 6 2 4 1 0,5 0,5
HOBHI TTOHSTTS.
Tewma 9. KucnotHo- 14 10 4 15 3 12
OCHOBHE THUTPYBaHHS
Tema 10. Kommiekco-
HOMETPUYHE  THUTPY- 13 9 4 16 3 13
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Tema 11. OkucHo-

BiTHOBHE TUTPYBaHHS 13 ; 4 15 25 125

BukoHaHHS KOHTPOJIb-

HOT po0OTH 3a TeMaMu

NeNe2,3.4,5,6, 20 20

7,9,10,11

Pazom 3a pozaisiom 1 104 64 40 130 24 106
Po3nain 2. JlabopaTopHi 3ausATTs (5-11 ceM.)

Tema 12. AnaniTuusi

BJACTHBOCTI Ta CHCTe- 33 o5 8 19 5 14

MaTHYHHUI aHai3 KaTi-

OHIB Ta aHIOHIB

Tema 13. I'paBimerpu-

YHI BUSHAYCHHS 16 10 6 20 S 15

Tewma 14. IlepeBipka

MICTKOCT1 MIpHOTO TIO- 18 10 8 13 3 10

cyay

Tewma 15. KucnotHo- 16 10 6 16 4 12

OCHOBHE THUTPYBaHHS.

Tema 16. Kommnekco-

HOMETPUYHE  THUTPY- 11 5 6 10 3 7

BaHHS

T.eMa 17. Oxucno- 16 10 6 16 4 12

BiJTHOBHE THTPYBaHHSI

Tewma 18. BukonanHs

K'prOBO'l. pobotu (aHa- a1 10 31 31 31

i3 peaIbHOTO

00’€KTY).

Pazom 3a pozainom 2 151 80 71 125 24 101
f :3201“ saposginavu 1| Hop | oy 80 111 | 255 | 24 24 207
Po3zaia 3. Buknan reopetuunoro Matepiany (6-i cem.)

TeMa. 19. ITorenmio- 15 7 8 19 2 17

METpist

Tema 20. Enextporpa-

BiMeTpisa. KynoHomer- 8 4 4 8 1 7
pis

Tema 21. Ilonsporpa-

¢bis Ta BoOJBTaMIIEPO- 11 3 8 8 1 7
MeTpis

Tema 22.0nTHyH1  Me- 4 2 2 6 1 5
TOJM aHam3y. Berym.

Teye} 23. ATOMHp- 7 3 4 8 1 v
emiciiiHuil aHami3

Tewma 24. ATomHO-

abcopOriiHui aHai3 ! 3 4 14 1 13
Tema 25. Cniektpo- 16 8 8 19 2 17
dboTtomeTpist

Tewma 26. JIrominec-

IIEHTHI METOM aHATI3y 5 3 2 5 5
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Tema 27. Pentren-
¢byopecueHTHUNA Me-
TOJ aHAJTI3Y

Tema 28. Xpomato-
rpadiss Ta enexrpodo-
pe3. Berym.

Tema 29. Tonkomapo-
Ba XpoMaTorpadis

10

10

Tema 30. I'azoBa  Xxpo-
Matorpadis

10

10

Tema 31. Piqunna
xpomarorpadis

10

10

Tema 32. CyvacHi TeH-
JCHINT PO3BUTKY aHa-
JIITHYHOI X1MiT

BukoHaHHsS KOHTPOJIb-
HOT po0OTH 3a TeMaMu
NeNe19,20,21,
23,24,25

20

20

Pazom 3a pozainom 3

108

48

60

149

10

139

Po3naia 4. J1a0

opaTopHi 3aHATTS (

6-1i ceM.)

Tema 33. IloreHmiome-
TPUYHE TUTPYBAHHS

22

15

7

14

10

Tema 34. ITlpsima note-
HI[IOMETPIsl 3 BUKOPHC-
TaHHSIM 10HOCEIEKTHUB-
HUX €JICKTPO/IIB

23

15

27

24

Tema 35. Ilomym’sHO-
eMiciiiHe BU3HAUECHHS
JYXKHHUX METaTIB B Mi-
HEpaJTbHUX BOJAX

12

15

15

Tema 36. AToMHO-
abcopOIriiine BU3Ha-
YEHHS Ba)KKUX METAIB
y COKax, BOJiaxX Ta Ha-

(dbTompoayKTax.

18

10

14

11

Tema 37. ®oromerpu-
YyHe BU3HAYEHHS 10HIB
MeTamiB Ta (GeHoIy y
BOJIaxX

16

10

14

10

Tema 38. @oromerpu-
YHWI TBOKOMITOHEHT-
HHH aHaIi3

18

10

13

Tema 39.
BU3HAUYECHHS
MaT-10HIB

Kimetnuue
JIUXPO-

13

Tema 40. PosnineHHs
Ta BU3HAYEHHS KOMIIO-
HEHTIB METOAOM TOH-
KOLIapoBI Xpomaror-

padii

13

Tema 41. Posauienss

12
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Ta BU3HAYEHHS OpTaHi-
YHUX PCUOBUH MCTO-
JIOM Ta30BOi XpOMaro-

rpadii
Pasom 3a posainom 4 147 80 67 106 18 86
Pazom 3a posaidamu 3 | o5g | yg 80 127 | 255 | 10 18 221
Ta 4
Ycevozo 200un 510 | 112 160 238 510 34 42 434
4. Temu 1a00paATOPHUX 3aAHATH
No Hazsa temu KinbkicTs
3/ TOIUH
JICHHa | 3a04Ha
dopma | popma
12a | AnaniTU4HI BIaCTUBOCTI Ta CUCTEMAaTUYHHI aHaJi3 KaTiOHIB 20 5
126 | AHaniTH4HI BIACTHBOCTI aHIOHIB 3) -
13 | I'paBiMeTpHUYHI BU3HAYCHHS 10 5
14 | TIloBipka MiCTKOCTiI MipHOTO TOCYAY 10 3
15 | KucnoTHo-0OCHOBHE TUTPYBaHHS. 10 4
16 | KommiekcoHoMeTpuYHE TUTPYBAHHS 3) 3
17 | OKuCHO-BiTHOBHE TUTPYBAHHS 10 4
18 | Bukonanss KypcoBoi poO0oTH (aHaJi3 pealbHOTO 00’ €KTY) 10 -
33 | [loTrenuiomMmerpuyHe TUTPYBAHHS 15 4
34 Hnga MMOTEHI[IOMETPIs 3 BUKOPUCTAHHSAM 10HOCEICKTUBHUX CJICKT- 15 3
poniB
35 | [Homym’siHO-eMiciiiHe BU3HAUEHHS JIY)KHUX METaJiB B MiHEpaJIbHUX 5 i
BOJIaX
36 | AToMHO-abcopOIliiiHe BU3HAUEHHs Ba)KKHX METANIB y COKaX, BOJAxX 10 3
Ta HaQTOMPOTYKTaxX
37 | ®oromeTrpryHe BU3HAYCHHS 10HIB METAJIIB Ta (peHOITy y BOAAx 10 4
38 | ®oTromeTpuuHMI TBOKOMIIOHEHTHUI aHami3 10 4
39 | Kinernune BU3HAUYEHHS TUXPOMAT-10HIB S) -
40 | Po3gineHHs Ta BU3HAYEHHS KOMIIOHEHTIB METOJOM TOHKOIIAPOBiH 5 i
xpomatorpadii
41 | PozninenHst OapBHUKIB 32 METOJIOM Tellb-eleKTpodopesy. 5
Pazom 160 42
5. 3aBaaHHsA 1151 cCaMOCTiiTHOI podoTa
Ne Buau, 3mict camocTiiiHOT po60TH KinpkicTh
3/n TOJIUH
JIEHHA | 3a0YHA
dopma | popma
5-11 cemecTp
1 | Tema l. Berym. - -
2 Tema 2. XimiuHa piBHOBara. 3akoH Jii Mac.
Po3paxyHKoBI 3aBIaHHS: OOYMCIICHHS KOHCTAHT XIMIYHOI PIBHOBaru 4
JUTSL JTIHIMHOT KOMOIHAIli pIBHAHD PEaKIliii; BU3HAUYEHHS YEproBOCTI 10
BUITAJIaHHSI OCAJ(iB; CKJIaJIaHHS CHCTEMH PIBHSHb OaJIaHCY KOMITOHE-
HTIB.




Tewma 3. I'padiuni crocobu AOCTIHKEHHS PIBHOBAKHHUX TE€TEPOTCH-
HUX 1 TOMOT€HHUX CHCTEM.

Po3paxyHKOBI 3aBaHHs: MOOYI0Ba JiarpaM o0JacTeil nmepeBakaHHsI
OKpeMHUX XIMIYHHUX ()OPM B TOMOTEHHHMX CHUCTEMax; MOOymoBa KOH-
neHTpaniino-norapudpmivaux miarpam (KJIJ[) mist rereporeHHux i
TOMOT€HHUX CHCTEM

Tema 4. SIxicHuii aHamis.
AHaJITAYHI BJIACTUBOCTI Ta CUCTEMATUYHUI aHAJN3 KaTiOHIB Ta aHi-
OHIB.

Tema 5. bydepni po3unnm.

Po3paxyHkoBi 3aBranss: o6uncieHns pH y po3dnHax KHUCIIOT, OCHOB
Ta y OydepHuX po3drHax; NPUroTyBaHHS Oy(epHHX PO3UYHHIB i3 3a-
JTAHUM 3Ha4eHHsIM pH.

Tema 6.
Po3paxyHKOBi 3aBIaHHA: CTaTUCTHYHA OOpoOKa pe3yibTaTiB BUMI-
pIOBaHb, NEpeBipKa CTATUCTUYHHX TiMOTE3

Tewma 7. I'paBimeTpis.

Po3paxyHKOBi 3aBJaHHSA: CTEXIOMETPHYHI OOYMCIIEHHS B TpaBIMET-
pii; oOYMCIIeHHsI PO3UMHHOCTI OCaly B PI3HUX YMOBax; OOYHCIICHHS
YMOBHOTO JOOYTKY pO34YMHHOCTI mpH (ikcoBaHOMY 3HaueHHI pH;
OIIIHKAa METOJMYHOI TOXHOKHU TPaBIMETPHUYHUX BU3HAYCHb.

12

Tema 8. TurpumMeTpis, IPUHIMIT METOY, OCHOBHI TIOHSITTSL..

0,5

Tema 9. KucinorHo-ocHOBHE TUTPYBaHHS.

Po3paxyHKOBi 3aBIaHHS: CTEXiOMETPUYHI OOYNCICHHS B KHUCIOTHO-
OCHOBHOMY TUTPYBaHHI; OIliHKa Oy(epHOi €MHOCTI po3uuHy. 3acTO-
cyBanHs KJIJI s BuGopy iHAMKATOpPY Ta OMIHKH MOXHUOKH KUCIIOT-
HO-OCHOBHOT'O TUTPYBaHHS.

12

10

Tema 10. KommiekcOoHOMETpHYHE TUTPYBaHHS.

Po3paxyHKkoBi 3aBIaHHS: CTEXIOMETPUYHI OOUYMCIECHHS B KOMILJIEK-
COHOMETpIi; 00YMCIEHHS YMOBHOI KOHCTaHTH CTIHKOCTI KOMILJIEKC-
HUX CIIOJIYK IIPH 33JaHOMY 3Ha4eHHi pH; oliHKa MeToauYHOi IOXH-
OKM KOMIUIEKCOHOMETPUYHUX BU3HAYCHb

13

11

Tema 11. OxkucHO-BIAHOBHE TUTPYBaHHSI.

Po3paxyHKOBI 3aBlaHHS: CTEXIOMETPUYHI OOUYMCICHHS B peloKCimMe-
Tpii; oOumcieHHs Ta rpadiyHe MPEJCTaBIEHHS 3MIHM OKHCHOIO IO-
TEHIliaJTy CUCTEMH Y MPOLIEeCi OKMCHO-BIIHOBHOTO TUTPYBaHHS.

12,5

12

BukonanHs kKoHTposibHOI poOoTH 32 TeMamu NoNe2.3.4.5,6,7,9,10,11

20

13

Tema 12. AnamiTH4Hi BIACTUBOCTI Ta CHCTEMATUYHHI aHaji3 KaTio-
HIB Ta aHIOHIB (JTabopaTopHa po0oTa).

OdopmiteHHsT J1a0OPATOPHOTO KYpHATY: 3alUC PIBHSIHb XIMIYHUX
peaxIriil s KaTioHIB Ta aHIOHIB; CKJIQJaHHS 3BITHUX KapTOYOK IS
TEOPETUYHOI Ta EKCIEPUMEHTATbHOI KOHTPOJIBHUX 3a/lad 3 aHalli3y
CyMillll KaTiOHIB

14

14

Tema 13. I'paBiMeTpuuHi BU3Ha4YeHHs (JTabopaTopHa poboTa).

OdopmieHHst 1a00paTOPHOTO KYpHATY: 3allC PE3YJIbTATIB 3BAXKY-
BaHb Ta PO3PaXyHOK MAacoOBOi YaCTKU aHAJITYy y MpoOi; CTaTUCTUYHA
00poOKa pe3yNbTaTiB aHaATI3Y, 10 Oy OTPUMaHI BCiMa CTYCHTaMH

IPYIH.

15

15

Tewma 14. [1epeBipka MicTKOCTI MipHOTO mocyay (i1abopaTopHa po6o-
Ta).

Odopmnenns: 1abopaTopHOTO KypHATYy: OOYHCICHHS TOMPABOK 10
MICTKOCT1 MipHOTO TIOCYTy.

10

16



16 | Tema 15. KucnoTHO-OCHOBHE TUTPYBAaHHS (JJaOOpaTOpHI poOOTH).
OdopmiteHHsT 1a0OPaTOPHOTO KypHAIY: 3allUC PE3yJIbTaTiB TUTPY-
BaHb Ta PO3pPaxXyHOK KOHIICHTpallii aHaJITIB y Mpo0i; CTaTUCTUYHA 6 12
00po0Ka pe3ynpTaTiB aHATI3y, 0 OYJIM OTPUMaHi BCiMa CTYJACHTaMHU
TpyIu.

17 | Tema 16. KomrmiekcoHOMeTprYHE THTpPYBaHHS (J1abopaTopHi pobo-
TH).
OdopmieHHs 1a0OPaTOPHOTO KYpPHATY: 3aMUC PE3yJIbTaTiB THTPY- 6 7
BaHb Ta PO3pPaxXyHOK KOHIIEHTpallii aHaJITIB y Mpo0i; CTaTUCTUYHA
00poOKa pe3ynpTaTiB aHaATI3y, IO OYJIM OTPUMaHI BCiMa CTYICHTaMU
TpyIu.

18 | Tema 17. OxucHO-BiTHOBHE TUTPYBaHHS (J1abopaToOpHi poOOTH).
OdopmieHHsT 7a00paTOPHOTO KypHATY: 3alHC PE3yIbTaTiB TUTPY-
BaHb Ta PO3PAaXyHOK KOHIEHTpamlii aHAJITIB y mpoOi; CTaTUCTUYHA 6 12
00poOKa pe3ynpTaTiB aHai3y, 10 OyJIM OTPUMaHi BCiMa CTy/I€HTaMu
TPYIIH.

19 | Tema 18. Bukonanss kypcoBoi po6oTu (aHali3 pealbHOTO 00’ €KTY). 31 31

6-i1 cemecTp

20 | Tema 19. [ToTeHmiomeTpis.
Po3paxyHKkoBi 3aBmaHHS: OOYMCIIEHHS TOTEHIIANIB BUAUICHHS Ta 8 17
€.p.C. TaJIbBaHIYHOTO €JIEMEHTY; OOUMCICHHS B MPsAMill MOTEHIIIOMe-
Tpii; 0OYNCIICHHS PE3yIbTATIB NOTEHIIIOMETPUIHOTO TUTPYBAHHSI.

21 | Tema 20. Enextporpasimetpisa. Kynonomerpis. 7
Po3paxyHKOBI 3aBHaHHs: O0OYHCICHHS B KyJOHOMETPIi. 4

22 | Tema 21. Ilonsiporpadist Ta BOJIETaMIIEPOMETPIs. v
Po3paxyHkoBi 3aBIaHHs: 0O0YKCIECHHS B BOJIbTAMIIEPOMETPIi 8

23 | Tema 22.0nTH4HI METOIM aHAITI3y. BeTym. 5
OCHOBHI MOHSATTS, KJ1acuikallisi METOIB. 2

24 | Tema 23. ATOMHO-EMICIHHUI aHaTi3.
Po3paxyHKOBI 3aB/laHHS: OOUYMCICHHS B aTOMHO-EMICIHHIN CIIeKTpo- 4 7
CKOTTii.

25 | Tema 24. AtomMHO-aOCcOpOLIHHUIM aHaMi3.
Po3paxyHkoBi 3aBaaHHs: 00UYHMCIEHHS! B aTOMHO-a0COPOLIiiHIN CrieK- 4 13
TPOCKOII].

26 | Tema 25. CriektpodoTomMeTpis. 17
Po3paxyHKOBI 3aB/1aHHS: OOUUCIIEHHS B CIIEKTPO(OTOMETPIi. 8

27 | Tema 26. JIroMiHECIICHTHI METOI aHAITI3Yy.
Po3paxyHKOBI 3aB/aHHS: OOUMCIIEHHS pe3yIbTaTiB JIOMIHECLEHTHO- 2 5
r0 aHaJi3y.

28 | Tema 27. Pentren-guyopecueHTHUN METO/ aHallizy.
Po3paxyHkoBi 3aBIaHHS: OOYHMCIIEHHS pe3yJbTaTiB PEHTIEH- 2 5
(I1yopeceHTHOTO aHali3y.

29 | Tema 28. Xpomatorpadis ta enekrpodopes. Berym. 4 -

30 | Tema 29. TonkomapoBa xpomaTtorpadis.
Po3paxyHKkoBi 3aBiaHHS: OOYHMCICHHS pPE3yJbTaTiB TOHKOLIAPOBOI 2 10
xpomaTtorpadii.

31 | Tema 30. I'azoBa xpomarorpadis.
Po3paxyHKoOBi 3aB/1aHHS: OOUHCICHHS pPe3yJIbTaTiB ra30BOi XpOMaTo- 4 10
rpadii.

32 | Tema 31. PiguaHa XpomaTorpadis.
Po3paxyHKOBi 3aBAaHHS: OOYMCIIEHHS pe3yJbTaTiB PIAMHHOI XpoMa- 4 10

torpadii.

17



33

Tema 32. CyvacHi TeHJEHIIIT pO3BUTKY aHATITUIHOI X1Mii.

34

BukonaHHs KOHTPOIBHOI poOoTH 3a Temamu NoNe19.20,21,23,24,25

20

35

Tewma 33. IToTeHITioOMETpHYHE TUTPYBAHHS (J1aOOpAaTOPHI pOOOTH).
OdopmieHHs 1a6OPATOPHOTO KYPHATY: 3allUC PE3yNIbTaTiB Tpydoro
Ta TOYHOTO TUTPYBaHb; PO3PAXYHOK KOHIECHTpAIlil KUCIOTH Y TPO0i;
PO3paxyHKOBHH JIOKa3 TOTO, sIKa KUCJIOTA (XJIOPOBOJIHEBA a00 YKCY-
CHA) 3HaXOAMJIach Yy Mpo0i; po3paxyHOK MacOBOI YaCTKH 3ajli3a y J10-
CJIIJDKYBAHOMY 3pa3Ky.

10

36

Tewma 34. Ilpsima MOTEHIIIOMETPisi 3 BUKOPUCTAHHSIM 10HOCEIICKTHB-
HUX EJICKTPOIB (JlabopatopHa poOoTa).

OdopmuenHs 1a00paTOPHOTO KypHAITy: 3alUC PE3yNbTaTiB Ipaaylo-
BaHHS IMOTEHI[IOMETPUYHOI KOMIPKH, PO3PAaXyHOK MacOBOi YacTKH
aQHAIITY y JOCIIHPKYBaHOMY 3pa3Ky METOJOM IpaJlyloBajbHOrO rpa-
dika.

24

37

Tema 35. [lonym’siHO-eMiciiiHE BHU3HAYEHHS JTY)KHUX METaNiB B Mi-
HepaJIbHUX BOJIaX (J1abopaTopHa poboTa).

OdopmiteHHs 1a00paTOPHOTO KypHAIly: 3allC pe3yJbTaTiB rparyto-
BaHHS Ta Pe3y/bTaTiB BU3HAYEHHs MacoBoi konnentpamii Na' i K B
MiHEpaJbHUX BOJIAX METOJIOM IPaAyIOBAILHOTO rpadika.

15

38

Tema 36. AtomHO-a0copOuiiiHe BU3HAYEHHSI BaKKUX METATIB y CO-
Kax, BoJlax Ta HaTonpoaykTax (JlabopaTopHa podoTa).
OdopmieHHs Ta0OPATOPHOTO JKYpHATY: 3allUC PE3YJIbTATIB MPOOO-
HiJATOTOBKK 3 BHKOPHCTaHHIM YIbTPa3BYKy, TPaJylOBaHHs Ta pe-
3y/bTATiB BUSHAUCHHS MAacOBOI KOHIICHTPAIlli BA)KKUX METAJIB Y JI0-
CJIIJDKYBaHMX 3pa3KaX METOIOM IpayloBalIbHOTO rpadika.

10

39

Tema 37. ®oToMeTprYHE BH3HAYCHHS 10HIB METaNiB Ta (PeHONY Yy
BoJIax (J1abopatopHi poOoTH).

OdopmieHHst 1TabOpaTOPHOTO KYpPHAITY: 3alIUC PE3yJIbTaTiB TPagyro-
BaHHs Ta pe3y/bTaTiB BU3HAYEHHS MAcoBOI KOHLIEHTpAIlil 10HIB Me-
TajiB Ta (EHONY Yy JMOCHIKYBAaHUX 3pa3kax METOJIOM I'paayloBalib-
HOro rpadika.

10

40

Tema 38. ®doromeTpuyHHM TBOKOMIOHEHTHUH aHami3 (JlabopaTopHa
pobora).
OdopmiteHHs 1a00pPaTOPHOTO KypHAIy: 3aliC pe3yabTaTiB Iparyto-
BaHHS Ta pe3yJIbTaTiB BU3HAUYEHHS BMICTY I€pMaHIaHaTy Ta AUXPO-
maty, Ni(Il) 1 Co(Il) mpu iX cyMicHI1i IPUCYTHOCTI Y JAOCHIJIKYBaHUX
3pa3Kax.

41

Tema 39. KineTnuHe BU3HAYeHHsI JUXPOMAT-10HIB (J1abopaTopHa po-
6orta).

OdopmiteHHs 1a00PaTOPHOTO KYPHATTY: 3allUC PE3yIbTaTiB BUMIPIO-
BaHHS KiHETHYHHUX 3aJISKHOCTEH, TPalylOBaHHS Ta Pe3yJbTaTiB BU-
3HAUEHHS BMICTY TUXPOMAT-10HIB Y AOCTIDKYBAaHOMY 3pa3Ky.

42

Tema 40. Po3mineHHs Ta BU3HAUYEHHSI KOMIIOHEHTIB METOIOM TOHKO-
mapoBiif xpomatorpadii (:abopaTopHa poboTa).

Odopmnenns 1abopaTOpHOTO KypHATy: 3alHC Pe3yJbTaTiB po3pa-
XYHKY OCHOBHHUX Xapakrtepuctuk TIHIX.

43

Tema 41. Po3aineHHs Ta BU3HAUYEHHS! OPraHIYHUX PEYOBUH METOA0M
ra3oBoi xpomarorpadii (Jaboparopra podora).

Odopmnenns: 1abopaTOpHOTO KypHATy: 3alKC Pe3yJbTaTiB po3pa-
XYHKY OCHOBHHX XapaKTEPHCTUK XpOMATOTPaMU CyMIIli OpraHIdYHUX
pEYOBUH

Pazom

238

428

18
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6. InauBinyajabHi 3aBIaHHS
He nepen6aueHo HaBUaIbHUM IIAHOM.

7. MeToaAu KOHTPOJIIO
[epeBipka qOMaNHiX MHUCHMOBHX 3aBJaHb Ta MMCBMOBUX KOHTPOJBHHUX POOIT. 3aXHUCT Kypco-
BO1 pobotu. CemecTpoBi ek3ameHu (MuchbMOBi poboTn). IIpu npoBezeHHI eK3aMeHy B TUCTAHIIHHIH
(hopMi BUKOPHUCTOBYIOTHCS TEXHIYHI 1 TPOrpaMHi 3ac00H, K1 JO3BOJISIOTH 3a0€3MEYUTH ay/Iio- 1 Bi-
neo- dikcarito (ZOOM).
8. Cxema HapaxyBaHH# 0aJiiB (1eHHa hopma)

S-i ceMecTp

IToTouHMIT KOHTPOJIB, CAMOCTIHiHA poOOTa
Kowrpous- Kyp- | Exzamen
) . ua pobora, | Pasom coBa | (zamikoa | Cyma
Pozain 1 Poznin 2 nepeabauvena | (Tpu poGota | podora)
HaBYaJIbLHUM | OJIOKH)
(T18)
TUTAHOM
T2 | T3 T5 T12 T13 15,5
2 1 0,5 7,5 3,5

T6 T7 T14 15 11 10 40 100

0,5 2 2
T9 | T10 | TI1 T15 T16 T17 22,5
25|15 1 3 3 5

6-ii cemecTp
Po3nin 3 Po3nin 4 KonTtponbsHa pobo- Paszom Exsamen | Cyma
Ta, IependaueHa | (Tpu 6mo- | (3amikosa
HaBYaJIbHUM ILIa- KH) pobora)
HOM
T19 | T20 | T21 T33 T34 21,5
1 0,5 0,5 7,5 2,5

T23 | T24 | T25 T35 T36
05|05 0,5 2,5 2,5 20 23,0 40 100

T26 T27 T37 T38

0,5 0,5 5 5,5
T29 | T30 | T31 T40 T41 15,5
05|05 0,5 2,5 2

T1, T2 ... — Temu po3aimiB.

* . .
Ex3amMeH BBa)kaeThCsl 3JTaHUM, SIKIIIO CTYJEHT HaOupae Ha ek3aMeHi He MeHm 10 GariB.

Ikana ouiHIOBaAHHA

CymMma 6aiiB 3a BC1 BUAM HAaBYAITBHOL Orminka
JSUTBHOCTI IPOTSATOM CEMECTPY
90 — 100 BIIMIHHO
70 — 89 no0pe
50 — 69 3a/10B1IJIBHO
1—49 HE3a10BLILHO
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9. PexoMeH10BaHa JiTepaTypa
OcHoBHa JiTepaTypa

1. Ky3sma 1O., Jlomaunpka f., Yaban H. Aranituuna ximis. — JIpBiB.: Bugasu. nentp JIHY
iM. I. @panka, — 2001 — 298 c.
2. 3inuyk B.K., JleBunpka I'.J1., Jy6enceka JI.O. Di3uko-XiMiuHi MeTou aHamizy. — JIbBiB.:
Bunasn. nentp JIHY im. I. ®panka, — 2008 — 363 c.
3. 3iruyk B.K., 'yra O.M. Ximiuni MeToau siKicHOTO aHami3y. — JIbBiB.: BunaBH. ieHTp
JIHY im. 1. ®panka, — 2006 — 151 c.
4. Douglas A. Skoog, Donald M. West, F. James, Holler, Stanley R. Crouch Fundamentals
of Analytical Chemistry, Ninth Edition, Publisher: Mary Finch, 2014. 957 p.
5. byraescekuii O.A., [Ipo3n A.B., Jlorinosa JLII., Pemetnsk O.0., FOpuenko O.1.
TeopeTnyHi OCHOBH Ta CIIOCOOM PO3B’s3aHHs 3a/1a4 3 aHaIiTH4YHOI Ximii / XapkiB: XHY,
2003. - 320 c.
6. IOpuenko O.1., byraescokuii O.A., JIpo3n A.B., Mensauk B.B., Xomnin 10.B.
AHamiTiyHa XiMisl. 3araiabHi mojaoxeHHs. PiBHoBaru. SIkicHMIA Ta KiJTbKICHUH aHATI3.
Hapuansuuii nocionuk / [Tix pegakuiero O.1. FOpuenko. Xapkis: XHY imeni B.H.
Kapaszina, 2013. — 344 c.
7. byraescbkuii O.A., Ipo3n A.B., Haymenko B.A., FOpuenko O.1. JlabopaTopHuit
NpakTUKyM 3 aHamituyHoi ximii / [Tix pegakmieto O.A.byraescskoro i A.B.J/[po3na.
XapkiB: X1V, 1999. — 140 c.
8. JL.I1.JIorinosa, B.M.KunemesHnikopa, O.0.Pemernsik, O.B.Xapuenko. 30ipHuK 3a1a4 3
aHanitTuyHoi Ximii. Hapuanpuuii mocionuk / 3a pen. JL.IL. Jlorinosoi. Xapkis, XBY,
XY, 1999. — 248 c.
9. byraeschkuii O.A., Pemernsik O.0. TaGnuiii KOHCTAHT XIMIYHUX PIBHOBAT, 110
3aCTOCOBYIOThCS y aHamiTHuHii Ximii / Xapkis: XHY, 2000. — 77 c.
10. FOpuenko O.1., Ipo3nt A.B., Byraescbkuii O.A. AHaniTH4HA XiMisl. 3arajabHi MOJIOKEHHS.
SxicHwmii anaii3z / Xapkis: XHY, 2002. — 123 c.

JlonomizkHa Jiiteparypa

1. Analytical Chemistry by Robert Kellner (Editor), Matthias Otto (Editor), H. Michael
Wimer (Editor) Publisher : Wiley-VCH; 1st edition (March 9, 1998), 942 pages

2. AHaNITHYHA XIMis: MIPYIHHUK JJI BHIIUX HaBYAIHHUX 3aknaniB A.C. Anemacosa, B.M. 3aii-
ues, JL.A. €unanbesa, H.JI. lenina, C.M. T'oxzinceknii / mig pea. B.M. 3aiineBa. — JloHenpk:
«Hoymimx», 2010. — 417 c.

10. ITocunannas na ingopmauiiini pecypcu B InTepHeri, Bixeo-jiekuii, iHie MeToan4YHE
3a0e3ne4YeHH

1. http://www-chemistry.univer.kharkov.ua/files/ionic%20equilibrium.pdf
2. http://dspace.univer.kharkov.ua/handle/123456789/10500
3. http://dspace.univer.kharkov.ua/handle/123456789/9678
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