HAIIOHAJIbHUH YHIBEPCUTET BIOPECYPCIB I
NPUPOJIOKOPUCTYBAHHSI YKPAIHU

.. .

3araJibHOI, OpraHiyHoi Ta Gi3uyHol XiMii

“SATBEPIKYIO”
JlexaH dakynbreTy
YOBHX TEXHOJIOTIH Ta

2023 p.

"CXBAJIEHO"
Ha 3acijjanHi Kadeapu 3arajibHoi,
opraHi4Hoi Ta (Gi3udHOl Ximil

IIpotokon Ne 9 Bix “25” ksitHa 2023 p.

3aBinyBad Kadeapu
./%@{/ JI.O. KoBmyH

" O3I'JISIHYTO ”




1. Onuc HaBYAJBHOI JUCHUILIIHA

AHaITHYHA XIMIS

(Ha3Ba)

I'any3b 3HaHB, cHeNiaJbHICTh, OCBITHS IPOrpamMa, OCBIiTHIl CTyNiHb

OCBITHIH CTYIIHBb bakanasp
CrenianbHicTh 181 — «XapuoBi TexHOIOTIi»
OcBiTHS Tporpama Xap4oBi TEXHOJIOT11

XapakTepucTHKA HABYAJILHOIL AN CHHUILTIHA

Bun O00B’s13K0Ba
3arajbHa KiJIbKICTh TOIMH 150
Kinekicts kpeautiB ECTS 5
KinpKicTh 3MICTOBUX MOJTYJTIB 4
Kypcoswuii mpoekT (poboTa) (3a HassBHOCTI)

dopma KOHTPOJIIO 3aJnik, eK3aMeH

IMoka3HUKH HABYAIBbHOIL JUCHUIJIIHHU /151 J€HHOI Ta 32049HOI GOpPM HABYAHHS

neHHa Gopma HaBYaHHS 3a04yHa opMa HaBYAHHS
Kypc (pik miaAroToBKH ) 1,2 (2023-2024) 1 (2023-2024)
CemecTtp I1, 111 11
Jlexuiigi 3aHATTA 30 ron. 10 ron.
[TpakTu4Hi, ceMiHAPChKi 3aHATTS - TOX - TOJ
JlaGopaTopHi 3aHATTS 60 rom. 8 rom.
Camocriiina pobora 60 rox. 132 rog.
IHMBiTyanbHI 3aBIaHHS - TOX - T0JI
KinpKicTh THXKHEBUX ayAUTOPHUX 3 rop.
TOJUH JIJIsl IGHHOT )OPMU HaBUAHHS

2. Mera, 3aBIaHHSl Ta KOMIIETEHTHOCTi HABYAJIbHOI JUCIUILTiHM

OcHoBHA wMmema Kypcy «Auanimuuna ximisy — (GOpPMYBaHHS y CTYICHTIB
TEOPETUYHUX 3HAHb 3 AHANITUYHOI XIMIii Ta HABUKIB BUKOHAaHHS 0a30BOr0 XIMIYHOTO
€KCIIEpUMEHTY, SIKI JOMOMOXYTh iM J0Ope 3acBOiTH NpOodUIOK0Yl AUCHMIUIIHA, a B
npodeciitHiii poOoTi KBamiikoBaHO BUOWMpATH 1 BUKOPUCTOBYBATH METOAM aHANI3y
CHUPOBUHU, TOTOBOT MPOAYKLIIi Ta METOAHN MOTOYHOTO KOHTPOJIO BUPOOHUIITBA.

3asoannam NUCUMIUTIHA € HajaHHSA 0a30BMX 3HAaHb MPO HANOUIBII 3aralibHi
3aKOHOMIPHOCTI 1 IPOLIECH MTPOBEICHHS SIKICHOTO Ta KUIBKICHOTO aHai3y 1 TOKa3aTu, K
1 7€ 1l 3aKOHOMIPHOCTI Ta MPOLECH MOXKYTh OYyTH BHKOPHUCTaHI B poOOTI 1H)KEHEpa-
TEXHOJIOTa XapyoBOI MPOMHUCIOBOCTI. BuBUarouM aHamITUYHY XIMIKO, CTYJEHTH HE
TUIbKA OBOJIOAIBAIOTh MPUHUMIIAMUA 1 METOJAaMHU aHami3y, aje 1 JOCIrarTh OLIbLI
NOTJIMOJIEHOTO PO3YMIHHS XIMIYHUX MPOLIECIB 1 3aKOHOMIPHOCTEH iX mpoTikaHHs. Pazom
3 TUM, poOOTa B HaBUAJIBHUX AHATITUYHUX JaOOPaTOPIsAX CIPHUSE PO3BUTKY HAyKOBO-
JOCIIITHUX HABUKIB, sIKI HEOOX1/IHI MalOyTHIM (axiBLSAM XapuoOBOi MIPOMUCIOBOCTI.
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B pe3ynbraTi BUBYEHHS HABUAIBHOI AUCIMUIUIIHU CTYACHT TOBUHEH
3Hamu:

- OCHOBHI TEOPETUYHI MOJOKEHHSI aHAJIITUYHOI XIMii;

- OCHOBHI 3aKOHHM XIMIi, K1 BUKOPUCTOBYIOTh B aHAJIITUYHIN X1MiT;

- JIOTIYHMN 3B 30K MK METOJaMHU aHAJITUYHOI XiMii 1 XIMIYHUMHU Ta (PI3UIHUMH
BJIACTUBOCTSIMHU aTOMIB, MOJIEKYJI, HOHIB, PYHKI[IOHAIbHUX TPYII;

- OCHOBH SIKICHOTO Ta KUIBKICHOTO aHali3y;

- AKICHI peakiii Ha KaTIOHHU Ta aHIOHWU;

- CI0CcO0W YCYHEHHS BIUTMBY CTOPOHHIX MOHIB,;

- CI0CcOOM PO3/iJICHHS HOHIB Y PO3UMHI MPHU iX AKICHOMY BU3HAUYEHHI,

- Tally31 BUKOPUCTAHHS, MEpeBard Ta HEAOJIKM OCHOBHMX METOJIB KUIbKICHOTO
aHayizy;

-3aCTOCYBAHHS 1X y MPAKTHUIIl BUPOOHHUIITBA, IEpEPOOKH, 30epiraHHs Ta
KOHCEPBYBaHHS XapuoOBOi MIPOTYKITIi

emimu:

- KOPUCTYBATUCA HABYAIBHOIO, METOJUYHOIO Ta JOBIIKOBOIO JITEPATYPOIO;

- BHUKOHYBaTH 0a30Bi EKCHEPHUMEHTAIbHI pPOOOTH, IO CKJIAJal0Th OCHOBY
XIMIYHOT'O aHAJITHYHOTO  JIOCHIIKCHHS, y3araJbHIOBaTH Ta CHCTEMAaTH3yBaTH
oJiep>KaH1 pe3yJbTaTH;

-BU3HA4YaTU ckiaj, OyJOBYy Ta XIMIYHI BJIACTHBOCTI CHOJIYK, 110 MAarOTh Ba)JIMBE
3HAUYEHHSd B TEXHOJOTi BHUpPOOHUITBA, MepepoOKH, 30epiraHHs XapyoBOi
MPJAYKIT;

-BUKOPUCTOBYBaTH  HaOyTi  3HAHHS, YMIiHHS, HAaBUKMA U1  BHUBYCHHS
3arajJlbHOOI0JIOTIYHMX, CHCHIAIPHUX JUCIHUIUIIH Ta JUIS BUPIMICHHS MPAKTHIHUX
NUTaHb 3 aHAJI3y SKOCTI CHPOBUHH, HamiB()aOpUKaTiB Ta TOTOBOI MPOIYKIIIi.

Haboymmsa komnemenmnocmeii

[aTerpansHa komneTeHTHICTH (IK):

31aTHICTh PO3B’A3yBaTH CHEIiaNi30BaHl 3a/layl PI3HOTO PIBHSA CKIATHOCTI Y
Opoleci HaBYaHHS, 13 3aCTOCYBaHHAM O0a30BHUX TEOPETHUYHUX 3HaHb, PO3BHUHYTOI
CHUCTEMHM JIOTIYHOTO MUCIJICHHS, KOMIUIEKCY Teopiii Ta MeToniB (pyHIaMEHTaIbHHUX 1
NPUKJIAHAX HAyK Ta PO3B’SA3yBaTH MPAKTUYHI MTPOOJIEMU TEXHIYHOTO 1 TEXHOIOTIYHOTO
XapakTepy y BHPOOHMYMX YMOBax MIAMPUEMCTB XapyoBOI MPOMHCIOBOCTI Ta
PECTOPAHHOTO TOCIIOIAPCTRA.

3aranpHi komreTeHTHOCTI (3K):

3K 2. 3aaTHICTh BYUTHCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHIMU.

3K 5. 3matHiCTh 40 MOILIYKY Ta aHaji3y iHGOopMaIlii 3 pi3HUX JKEPE.

3K 9. HaBuuku 311iiicHeHHS 0€3MeYHO1 AisSTTbHOCTI.

3K 10. IIparuenns g0 30epekeHHsI HABKOJIUIITHLOTO CEPEIOBHUIIIA.

CremianbHi (paxosi ) komnereHTHOCTI (CK):

CK3. 3paTHicTh OpraHi3oByBaTH Ta MPOBOJUTH KOHTPOJIbL SKOCTI 1 O€3MeYHOCTI
CUPOBHHHM, HamiBhaOpUKaTIB Ta XapuyoOBUX MPOAYKTIB 13 3aCTOCYBAHHSIM CY4YaCHUX
METO/IIB aHaJI3Yy.



CKS8. 31arHiCTh IPOBOJUTH AOCIIHPKEHHS B yMOBaX CHEI1ali30BaHUX J1a0opaTopiil
JUISL BUPIILIEHHS PUKJIAHUX 3a4a4.

Ilpozpamnui pezynomamu naguannsn (IIPH):

ITPHI11. Buznauatu BIIMOBIIHICTD IMOKA3HUKIB SIKOCTI CHUPOBHHH,
HamiBdaOpuKaTiB 1 TOTOBOi MPOAYKIi HOPMAaTUBHMM BHUMOIraM 3a JOIIOMOTOIO
Cy4acHHUX METOJIIB aHajli3y (200 KOHTPOJIIO).

3. IIporpama ta cTpyKTypa HABYAJBLHOI AUCHUILIIHM JJIs1
— TIOBHOTO TePMiHY JAeHHOI (3a04HO1) (popMu HaBUAHHS

IIporpama HaBYAJBHOI AU CIUTLIIHA

3micToBuii Mmoay. b 1. TeopeTHuHi 0CHOBM SIKICHOI0 Ta KJILKICHOT0 XiMIYHOT 0
aHaJjizy

Tema 1. Ilpeamer i 3aBIaHHA aHAJTITHYHOI XiMil, pOJIb B KOHTPOJIi AKOCTI i
0e3nmeyHoCTi Xap4oBUX NPoayKTiB. Kinacugikauis Meroais anamizy

[IpenMet Ta 3aBAaHHS aHATITUYHOI XiMii, pOJIb B KOHTPOJII SIKOCTI 1 O€3MEUYHOCTI
XapuyoBUX MpoAyKTiB. (OCHOBHI eTand PO3BUTKY AaHANTHYHOI Ximii. 3Ha4YeHHS
aHAJITUYHOI X1MIi Ta 11 poJIb cepes] IHIUX NPUPOTHUYNX HAYK.

Knacudikaris MeToAiB XIMIYHOTO aHami3y: XiMidHi, (i3u4Hl, (Pi3HMKO-XIMIYHI,
Makpo-, MiKpo- | HamiBMikpoMmeToz. IIOHATTS 1po XiMidHI METOAM aHaTi3y
(TpaBIMETPUYHHI, TUTPUMETPUYHHUMA, TA30METPUYHHMIA aHANI3M) Ta IHCTPYMEHTAJIbHI
METOJIA aHaJi3y (ONTUYHI, EIEKTPOXIMIYHI, XpomMaTorpadidHi METOIN).

Tema 2. Peaxuii, 1110 32CTOCOBYIOTHCS B SIKICHOMY i KiJIbKiCHOMY XiMiYHOMY
a”aJizi. XimiuHi piBHOBaru

OCHOBHI TUIM XIMIYHUX PEaKLii, 1K1 BUKOPUCTOBYIOTHCS B aHATITUYHIN XiMIi:
peaxinii ocayKeHHS, KOMIUIEKCOYTBOPEHHS, KUCJIOTHO-OCHOBHOI Ta OKHCHO-BITHOBHOT
B3a€EMO/III.

Peakiiii ocamkeHHsI 1 pO3UYMHEHHS OCQAIB 1 iX 3HA4YEHHs I aHajizy. Bruius
TEMIIEpaTypH 1 KOHIICHTpAIlli OJJHOMMEHHUX WOHIB Ha PO3YMHHICTh. PO3YMHHICTH MpH
YTBOPEHHI KOMIUIEKCHHX CrHojiyk. KoHCTaHTa piBHOBaru peaxiii OCa/KeHHS -
po3unHeHHs. J[0OyTOK pO3YMHHOCTI 1 TOOYTOK aKTMBHOCTI Ta 3aJIEKHICTh MDK IUMHU
BEJIMYMHAMH.

KucnotHo-ocHOBHI peakitii B xiMiuHOMYy aHamizi. [IportomitTnuna Teopis
Bbpencrena i Jloypi. KoHcTaHTH KHCITOTHOCTI 1 OCHOBHOCTI.

Hampsimok peaxiiii OKuCHeHHs-BimHOBIeHHs. CTaHIapTHI Ta peajbHI OKHUCHO-
BiIHOBHI moTeHIiand. KoHcTaHTa piBHOBarM peakiiii OKWCHEHHS-BIJIHOBJIICHHS Ta ii
3B'I30K 31 CTAaHAAPTHUMM MOTEHI1aJJaMU Pearyouyux KOMIOHEHTIB.

3MmicToBuil Moay.ab 2. SIkicHuii XiMivHIH aHATI3
Tema 3. OCHOBHI IOHATTS IKICHOI'0 AaHAJI3Y



AHanmiTuyH1 peakuii 1 XIMIYHI peareHTH. BuUmorm 10 aHamTUYHUX peakiii Ta
yMOBH  mnpoBefeHHS.  CeNeKTUBHICTb  XIMIYHUX  peareHTiB.  MeTpoJoriuHi
XapaKTEPUCTUKU aHATITUYHUX PEAKI1i: MeKa BU3HAUCHHS], TPAaHUYHE PO3BEICHHS.

CucremMatnyHuii Ta APOOHUI METOU SKICHOTO XIMIYHOTO aHaII3y, iX epeBaru
Ta HEJIOJIIKU.

Tema 4. AnaniTnuna kiaacudikauis KaTioHiB Ta aHiOHIB. SIKicHi peakuii
BHUSIBJIEHHS Ta METOAU PO3/ijIeHHSA
CxeMa CHCTEMaTHYHOTO aHANi3y SIK CIIOJIyYECHHS METOMIB PO3IUICHHS |
BusBieHHs. Krnacudikaris katioiB. [IpuHIMNM po3moaily KaTiOHIB Ha aHANITHYHI
Tpyny Ha MPUKIAl amiaqHO-(ochaTHOT cXeMU aHali3y KaTiOHIB. XapaKTepHI peakIlii
BusBiieHHs KarioHiB [-III amamitnyHOi rpymu. IHII cXeMH CHUCTEMAaTHYHOTO aHATI3y
KATI1OHIB.
AHani3 aHIOHIB. AHamiTH4YHa Kiacudikamis aHioHIB. 3araibHi peakmii. [is
IpynoBOro peareHTy. XapaktepHi peakuii anioHiB [-III anamiTuuHOi rpynu. AHami3
CyMIiIIIl aHIOHIB.

Tema 5. AnaJii3 HeBiZOMOI pe4yOBMHH
AHari3 crioryk HeBijoMoro ckiafny. [lonepenni nociimkeHHs. BiakpuTts
KaTioHiB. BiAKpUTTS aHIOHIB.

3micToBuit moay.asb 3. KiibkicHuii anaui3. I'paBiMeTpuyHuil MeTO aHATI3y
Tema 6. KinbkicHuii anauiz. Cnoco0u BUPaKeHHS CKJIaAy PO34YUHIB

[IpeamerT i 3aBaaHHs KUTBKICHOTO aHami3y. OCHOBHI MOHSTTS KITbKICHOTO XIMIYHOTO
anamizy. Knacudikariis MeTo/1iB KUIbKICHOTO aHami3y. XiIMIYHI METOAM aHaTI3y:
IpaBIMETPUYHUNA, THATPUMETPUYHUH, Ta30BUH aHami3. CiocoOu BHUpaXEHHS CKIIAILy
po3unHiB. [IpuroryBanHs po34uMHIB 3aJJaHOT KOHIIEHTPALIIi.

Tema 7. MeTpoJIOTiuHiI XapaKTEPUCTUKHN Ta CTATUCTUYHA 00po0Ka pe3y IbTATIB

MeTposnoriyHi  XapaKTepUCTUKM METOJIB KUIbKICHOTO aHamizy. Bumoru pgo
cranaaptHux 3paskiB. [Ipo0a. IloxuOkum B KUIBKICHOMY aHali3i: JpKepena Ta
knacudikamiga. TouyHicTh BUMIiptoBaHb. CTratucTuyHa 0OpoOKa pe3ysbTaTiB XIMIYHOTO
EKCIIEPUMEHTY.

Tema 8. PiBHOBara B rereporeHHux cucremax. I'paBiMmeTpuvHuii anais

CyTh Ta OCHOBHI eTamu TpaBiMETpUyHOTO aHamizy. [loHATTS mpo m00yTOK
po3unHHOCTI. OnTUMaIbHI YMOBU OCA/DKEHHS KPUCTATIYHUX Ta aMOp(HHUX oOcaiB.
['paBimeTpuuHa Ta ocaKyBaHa (hOpMHU, BAMOTH JI0 HUX.

OcCHOBHI TpaBIMETPUYHI TNPUIAAA. 3BAKYBAaHHS Ta TMpaBUiia KOPUCTYyBaHHS
Tepe3aMu. Po3paxyHKH B TpaBIMETPUYHOMY aHai31.

BusnauenHss BMICTy KpucTamizauiiHoi Boau, (ocdopy, Oapito Ta I1HIIMX
€IEMCHTIB y HEOPTaHIYHHUX CIOJyKax. [IpakThyHe BUKOPUCTaHHS TPaBIMETPHUUHUX
METO/IB JIJIsl aHaJI13y Xap4OBO1 MPOIYKIIii.



3micToBuii MmoayJb 4. TUTPUMETPUYHI MeTOAM aHATI3Y

Tema 9. PiBHOBara B romoreHHux cucremax. Meroa KHCJIOTHO-OCHOBHOIO
TUTPYBAHHS
3arajgpHa XapakTepUCTUKA Ta Kiacu@iKallis TUTPUMETPUYHUX METOJIB aHAII3Y.
CranpapTHi Ta podoui po3unHu. [Ipuiiomu TUTpYBaHHS: MpsIME, 3BOPOTHE Ta 3aMiCHE.
CyTh METOMIB KHUCIOTHO-OCHOBHOTO TUTpPYBaHHSA. OCHOBHI IMOJIOXKEHHS METOIY
HerTpamizamii. Po3paxynku pH posuuniB. bydepHi po3unmnu. IHIukaTtopw MeTomy
KHCIIOTHO-OCHOBHOTO TUTpyBaHHs. [IpaBuina Bubopy iHaukaropiB. Kpusi TuTpyBaHHS.
[ToxuOku TUTPYBaHHS.
[Ipuknaay mMpakTUYHOTO 3aCTOCYBAHHS: BU3HAUEHHS KOHIICHTpPAIlli pO3YHHIB
JyTiB, KHCIIOT, COJIeH Ta ix cymimieil. BusHaueHHs KHCIOTHOCTI Xap4OBHUX MPOTYKTIB.

Tema 10. PiBHOBara oKHCHO-BiTHOBHMX peakiliii. MeToa1 OKMCHO-BiITHOBHOT'O
TutpyBanns. Ilepmanranatomerpis. Mogomerpis
Knacudikamis wmertoniB  peaokcMmerpli. 3aranbHi mosioxkeHHs.  KinbkicHa
XapaKTEepUCTHKA HAMPAMKY Ta MOBHOTU MPOXOJKEHHS OKHUCHO-BIAHOBHUX pPEaKIIIH.
KpuBi OKHMCHO-BITHOBHOTO TUTpYBaHHS. TUTpOBaHI PO3UMHU B METOAAX PEIOKCMETPIi
Ta 1HIUKATOPH.
CyTp MeToAiB mnepMaHraHaToMeTpli Ta Momometpii. Ilpuknaau mNpakTUYHOTO
3aCTOCYBaHHS: BH3HAYCHHs BMICTY HITPHUTIB, depymMy, KYNpyMy, IHIIMX OIOT€HHHX
€JIEMEHTIB B CITOJIyKaX.

Tema 11. Peakuii koMmmjiekcoyrBOpeHHs B aHaJi3l. MeTo KOMIIJIEKCOHOMeTPIl

3acTocyBaHHS KOMIUIEKCHUX CTIONYK B aHAMITHYHIN Ximii. CTIHKICTh KOMJICKCHUX
conyk. CTymiHYacTa IUCOIallis, CTyMiHYAacTe YTBOPEHHS KoMIuiekciB. KimbkicHa
XapaKTePUCTUKA CTIMKOCTI KOMIUIEKCIB 3a JOMOMOT 00 KOHCTAHT CTIMKOCTI.

OcCHOBHI eTanmu KOMIJIEKCOHOMETPUYHOTO aHajizy. [HAMKaTOpu METOdy
KOMILIEKCOHOMETPIi. Busnauenns BMICTY O10reHHUX METAaJIB METO0M
KOMITJICKCOHOMETPIi.

Kinpkicte ronua
Ha3zBu 3MicToBHX JieHHa popma 3aouHa Gopma
MOJTYJIB 1 TeM THXHI | yCbOTO y TOMY YHCII YChOTO y TOMY YHUCII
T | o | nab | i"a | c.p. A | m | nab | iHx | c.p.
1 2 3 4156 |7 8 9 1011112 |13 | 14

3mictoBuii Moyh 1. TeopeTH4Hi 0CHOBH AKICHOI0 Ta KiIbKICHOr0 XiMiYHOr0 aHaizy

Tema 1. Ilpeamer i 12 2 4 6 12 2 10
3aBIaHHS

aHAJITHYHOT XIMi],
POJIb B KOHTPOI1
SIKOCTI 1 O€3MEeYHOCTI
XapYOBUX MTPOTYKTIB.
Krnacudikarist MmeTomiB




aHaITI3y

Tema 2. Peaxkuii, mo
3aCTOCOBYIOTBHCS B
SAKICHOMY 1
KUTBbKICHOMY
XIMIYHOMY aHai31.
XiMi4HI piBHOBaru

16

14

Pa3om 3a 3micToBUM
MoxayJieM 1

28

6 10 12 26

24

3MICTOBUI MOJ

716 2. SIkicHui XiMiYHMH aHAJII3

Tema 3. OcHoBHI
ITOHSTTS SIKICHOT'O
aHaJizy

14

2 6 6 10

10

Tema 4. AgamiTnuHa
KJI1acudikaris KaTioHiB
Ta aHioHiB. fkicHi
peaxIlii BUSBJICHHS Ta
METOJIU PO3IIICHHS

16

4 6 6 16

14

Tema 5. Ananis
HEB1JIOMOi PEUOBHHH

14

2 6 6 14

12

Pa3om 3a 3micToBUM
MOJIyJIeM 2

44

8 18 18 40

36

3microBuii Moayib 3. KiibkicHuii anaJi3. 'paBiMeTpuuHuii M

€TOA

a”Hajizy

Tema 6. KinpkicHuii
anani3. Cocobu
BUPaKEHHS CKJIaay
PO3YHHIB.

12

2 4 6 16

2

14

Tema 7. Metposoriusi
XapaKTePUCTHKH Ta
CTaTUCTUYHA 0OpoOKa
pE3yJIbTATIB.

10

10

Tema 8. PiBHOBara B
TeTepOreHHUX
CHCTEMAX.
I'paBimMeTpuuHMii
aHai3

16

12

Pazom 3a 3micTOBUM
MojyJieM 3

38

8 14 16 40

36

3micToBui Moaynb 4. TurpumeTpuuHi MmeToan

aHaJi3y

Tema 9. PiBHOBara B
TOMOT'€HHUX CHUCTEMAX.
MeTo1 KMCIIOTHO-
OCHOBHOTO
TUTPYBaHHS

12

2 6 4 14

12

Tema 10. PiBHOBara
OKHCHO-BIITHOBHHX
peakiiii. Metoau
OKHCHO-BIIHOBHOI'O
TUTPYBaHHS.
[lepmanranaTomeTpisi.

16

14




Nonomerpis
Tema 11. Peaxuii 12 2 6 4 14 4 10
KOMILIEKCOYTBOPEHHS
B aHaJi3i. Meron
KOMILIEKCOHOMETPIi
Pazom 3a 3mMicTOBHM 40 8 18 14 44 4 4 36
MoxyJieM 4
Ycboro ronuH 150 |30 60 60 150 |10 8 132
4. TeMu ceMiHAPCHKUX 3aHATH
He 3amtanosano
5. Temu NnpakTHYHUX 3aHATH
He 3annanoBano
6. Temu J1a00paTOPHHUX 3AHATH
No HasBa temu KinbkicTp
3/ TOJIUH
1. | IlpaBuia po6oTH Ta TeXHIKH Oe31eKH B JabopaTopii IKICHOTO aHami3Yy. 2
AHaJi3 KaTioHIB 3a amiauHO-(ocdaTHOO KiIacudiKaIl€ero.
2. | SxicHi peakuii katioHiB | anamituunoi rpynu: NH,*, Na*, K*. 4
Metoanka po3AICHHs CyMillll KaTiOHIB.
3. | JIaGopaTopHi AOCHIKEHHS J1ii IPyNOBOro peareHTy Ha KaTionu II 4
aHAJIITUYHOI IPyIH, BIACTUBOCTEN OCa/liB, 110 YTBOPIOIOTHCS NpHU Ail
IpYyNOBOTO peareHty. SIKicHi peakilii BUsSBICHHs KaTioHiB 11
anamitiyHoi rpynu: Mg*, Ca*, Ba*, Mn*, Fe*, Al*, Fe*
4. | JIaGopaTopHi AOCHIPKEHHS Jii TPYNOBOro peareHTy Ha kationu II1 2
aHAJIITUYHOI IPyIH, BIACTUBOCTEN 0Ca/IiB, 110 YTBOPIOIOTHCS NpHU Ail
IpynoBoOro peareHry. SIkicHi peakuii BusBiIeHHs KaTioHiB I11
aHamituuHoi rpymu: Zn*, Cu*, Co*, Ni*
5. | Anani3 cymimi karioniB I-11I anamiTu4nO1 rpym. 4
6. | Knmacudikamis anioniB. XapaktepHi peakiii Ha aHionu [-111 4
anamituunux rpym: SO, SO, CO;%, PO, CI, Br, I, NO,, NOs,
CH,COO
7 | Anani3 cymimi anionis I-1II aHanmiTHUHUX TPy 4
8. | KoHTpoJbHi 33a4i Ha SKICHUN aHaJIi3 CIOIYK HEBIIOMOTO CKIAy. 4
9. | IlpaBuia TexHikn O€3MEKH B Ta0OPaTOpii KITbKICHOTO aHaJIi3y. 2
OO6nanHaHHs Ta npaBuiia poOOTH 3 BUMIPIOBAIbHUMHU IIPUJIaIaMH
10. | I'paBimMeTpuuHuMii anani3. Tunm ocaiB, yMOBH yTBOPEHHSI. 2
Po3B’s13aHHS po3paxyHKOBHX 3a/1a4 3 rpaBiMeTpii (3a1a4i Ha
TpaBIMETPUYHUI (PaKTOP, MAaCy HAaBAXKKH JIJIS aHAJ3Y, KUIbKICTh
0CaJKyBaua, KUIbKICTh IPOMUBHOI PiAMHU, Macy IrpaBIMETPUYHOI
dbopwmn).
11. | BusHaueHHs BMicTy 0apiio B HEOpPraHiUHUX CIOTyKax 4
rpaBIMETPUYHUM METOI0M. PO3paxyHOK HaBaXXKU pEUOBUHH, SIKY
aHamizyoTh. OepikaHHs 0caKyBaHOi 1 rpaBiMeTpHUHOI hopMHu.
Po3paxyHku pe3ynpTaTiB aHATI3y.
12. | Pozunan. CriocoOu BUpakeHHs! KOHLIEHTpAIliil po3unHiB. Po3B’s3aHHs 2

PO3paxyHKOBHX 3a/1a4 B THTPUMETPUUHOMY aHaNi3i.
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BukonanHs eKkcriepuMEeHTAIBHOT 3a/1a41 Ha MPUTOTYBAaHHS PO3YHHIB
3aJ1aHOi KOHIIEHTpallii.

13. | Turpumerpuunmii anami3. Meton HelTpaizanii. Tutpant, ciocobu 2
CTaHJapTH3allil, BAMOTH 10 PEUOBHH — IEPBUHHUX CTaHJIAPTIB.

[Tpurorysanns pozunniB NaOH ta HCI 3 dikcanany Ta HaBaxKH.

14. | Crangaptuzanis po3unny HCIl. BukoHaHHS ekcriepuMeHTaIbHOT 2
3a/1adl Ha BU3HAYCHHS KHMCJIOTHOCTI MOJIOKA Ta BMICTY O1JIKa B MOJIOIII.

15. | BusHaueHHsI THMYACOBOi TBEPAOCTI BOJM METOJOM HEHTpatizarlii . 2

16. | Meroxa nepmanranatometpii. CTangapTu3aiisi poooyoro po3duHy 4
KMnO,. BukoHaHHS eKCTIEpUMEHTANILHOT 3a/1a4i Ha BU3HAYCHHS
BMmicTy Fe?B coisi Mopa.

17. | Bu3HaueHHS BMICTY HITPHUTIB B pO3YMHI METOAOM 2
NIepMaHTraHaTOMETPIi.

18. | Metog iiomomertpii. [IpuroryBanHs po604Oro Ta CTaHAAPTHOTO 4
po3uuHiB. Bu3sHaueHHs KOHIIEHTpaLii po6040ro po3unHy
Na,S,03-5H,0. BukoHaHHS eKCiepuMEHTAIBHOT 3a1a4i Ha
BU3Ha4YeHHs BMicTy CU* B po3uuHi, acCKOpOIHOBOI KUCIOTH Y
(hpPYKTOBOMY COIIl.

19. | Metox koMmiuiekcoHoMeTpii. [IpuroryBanHs Ta cranAapTH3ALlis 2
po3unHiB. BUKOHAHHS eKCIIEepUMEHTAIBHOI 3a7a49i Ha BU3HAYCHHS
BMicTy Zn* B po3unHi, Ca** B MOJIOIII.

20. | Bu3nadyeHHs 3arajabHO1 TBEPIOCTI BOAM METOJIOM KOMIIJIEKCOHOMETPIT 2
Ycporo roauH 60
Temu camocTiiiHOi podoTH

Ne HasBa remn KinbkicTb

3/1 TOJIUH

1. 3arajibHa XapaKTEpPUCTUKA Ta MOXKJIMBOCTI Cy4acCHHUX METOJIIB 2
aHaJizy.

2. [ToHATTS Mpo XiMiYHI peaKTHBH, iX KiIacu]ikallis, yMOBHU 30epiranHs 2
Ta BUKOPUCTAHHS.

3. XiMIYHUH TOCY/] 3aralbHOTO, CIEiajJbHOTO MPU3HAYEHHS Ta MipHUH 2
nocyn. [ligroroBka mocyay Juisl aHali3y, TeXHiIKa poOOTH Ta TIpaBUiIa
MTOBOKEHHS.

4, XiMmiuHa piBHOBara B TOMOTE€HHHUX CHCTEMaX: pO3YMHAX COJIEH, 2
KHCJIOT, OCHOB. BoiHEBHIA Ta TiAPOKCUIILHHI TOKAa3HUKH.

BusnauenHs cepenoBuiia po3uuHy. bydepHi pozunHu.

S. BuxopucTtaHHs KOMIIJIEKCHUX CIIOJIYK B IKICHOMY aHai3l. 2
IToBTOpenHs Oy10BH, HOMEHKJIATYPH Ta XIMIYHUX BIACTHBOCTEH
KOMIUIEKCHUX CIIOJYK: AUCOIIAIis, y4acTh B PEAKIISIX HOHHOTO
o0OMiHy.

6. Jlis HalBaXKJTUBILINX TPYMOBUX Ta CEJIEKTUBHUX PEareHTiB B aMiayHO- 2
docdaTHIl cxemi aHai3y KaTiOHIB.

7. OmnpairoBaHHsI METOAMKY aHAJI3y CyMillli KaTioHIB | aHamiTHYHOT 2
TpYIIH.

8. [linroroBka METOMMKYW aHAMI3y cyminr kaTioHiB Il aHamiTnaHOI rpynu. 2

9. SIkicHi peakii BusiBieHHst KatioHiB 1l anamiTHaHOi rpyny. 2

10. | [TigroroBka A0 KOJOKBIyMY 3 Moayito Nel. 2

11. | OmpamroBaHHS METOAMKH aHaNi3y cyMimn aHioHiB [ — III anamiTHaHMX 2
IpyIL

12. | OcHOBHI MPUHITUIIN Ta €TANH SKICHOTO aHAJII3y PEYOBHHU HEBIJIOMOTO 2

9




CKJIa/Ty 3a KaTiOHOM 1 3a aHIOHOM. [[iIr0OTOBKa METOIMKH SKICHOTO
aHaJIi3y COJi HEBIJOMOT'O CKJIaay

13. | IligroTroBKa 10 KOJIOKBiyMy 3 MOAYJHO No2, 2

14. | OcHOBHI MOHATTS KIbKICHOTO aHani3zy. Criocobu BUpaxeHHs 2
KOHIICHTpAIlli pO3YnHIB

15. | Po3B's130K 3a/1a4 HA MPUTOTYBAaHHs PO3UMHIB 331aHO1 KOHIICHTpaLii. 4

16. | TouHicTh, IPaBUIBHICT Ta BIATBOPIOBAHICTh PE3YJbTATIB KIIbKICHOTO 2
aHa1i3y. Buay noMuiok.

17. | IlonsaTTs npo 100yTOK PO3YMHHOCTI. Y MOBH OCaJKEHHS aMOP(QHUX Ta 2
KPUCTAJIIYHUX OCAIIB.

18. | Po3B's130k 3a1a4 Ha OCHOBI IpaBUIIa JOOYTKY POZYUHHOCTI. 4
Po3paxynku 100yTKy pO3UMHHOCTI OCaAiB y BOJII, 0OUNCICHHS
JNO0OYTKY PO3UMHHOCTI 13 JAHUX PO3UYUHHOCTI.

19. | [lepeBaru i HeOMIKK BaroBUX Ta 00’ €MHUX METOIIB KIIBKICHOTO 2
aHaizy.

20. | Kpugi tutpyBanns. O6uncnenns pH y Todill eKkBiBaJIeHTHOCTI. 2
[ToxuOKH TUTPYBAHHS.

21. | IlinrotoBka 70 KOJOKBiyMy 3 MOy it0 No3 2

22. | Knacudikaris Ta CyTh METOIB peloKcMeTpii. OKHCHO-BITHOBHUN 2
MTOTEHITIAJ 1 HAPsIM peaKIlii OKUCHEHHS-B1THOBJICHHSI.

23. | 3araspHa XapaKTEPUCTHUKA METOLy HOJIOMETDii. 2
Texnika Ta eTanu H0AOMETPUYHUX BU3HAYEHb HA MPUKIIAIL
BH3HAYCHHS KOHIICHTPAIlil KyIPyMYy.

24. | BukopucTaHHs OpPTaHIYHUX PEAreHTiB B aHamiTH4HIA Ximil. [ToHATTS 2
PO KOMIUIEKCOHH.

25. | KommuiekcHI CONYKH 3 opraHiuHUMH JiranaaMu. OIiHKa iX CTIHKOCTI. 2

26. | 3araibHi OJOKEHHS METO/IIB KOMIUIEKCOYTBOPEeHHs. P0oO0Yi po3unHu, 2
1H/IMKAaTOPH, YMOBU BUKOHAHHS KOMIIJIEKCOHOMETPUYHUX BU3HAUECHbD.
KomMmriekconomeTpiuHe BU3HAUEHHSI 010T€HHUX METaliB Ha MPUKIal
IUHKY.

27. | Bubip XiMIYHHX METO/IIB aHAIi3y SAKOCTI XapuoBOi MPOAYKIIi. 2

28. | IligrotoBka 0 KOJOKBiyMy 3 MoayJito Ned 2
Ycporo ronuH 60

8. 3pa3ku KOHTPOJLHUX NMUTAHb, TECTIB /IJI5 BU3HAYEHHS PiBHS 3aCBOCHHS
3HAHb CTy/JIeHTAMM

KouTpouabHi nuTanHsa 3 kKypcey "AHajgdiTnyHa ximisa"

1. TlpenMer Ta 3aBIaHHS aHAJTITHUYHOI XiMii, pOJIb B KOHTPOJII SKOCTI 1 OE3MEYHOCTI XapuOBHX

POIYKTIB.

2. Knacudikamis MeTOMiB XIMIYHOTO aHami3y: XiMiuHi, ¢i3uuHi, (i3UKO-XiIMiUHI; MaKpo-,

MIiKpO- 1 HaIiBMiKPOMETO/I.

3. TloHATTS mpo XiMiYHI METOIU aHaATI3y (TpaBIMETPUYHUN, THTPUMETPUUHNN, TA30METPUIHHHA
aHaJi3M) Ta IHCTPYMEHTAIbHI METOIM aHaji3y (ONTHYHI, eNeKTPOXiMiuHi, XpoMaTorpadiuni

METO/IH).

4. Peakuii oca/pKeHHS 1 PO3YMHEHHS OCaJiB 1 X 3HaYCHHS JUI aHaji3y. BrumB temnepaTypu i
KOHIIEHTpallli OJHONMEHHMX HOHIB Ha PO3YMHHICTb. PO3YMHHICTH TpU yTBOPEHHI

KOMITJICKCHUX CITIOJTYK.

5. KoncraHTa piBHOBaru peakiii ocajykeHHs - po3unHeHHs. JJoOyTOK pO3YMHHOCTI 1 10OyTOK

AKTUBHOCTI Ta 3aJIEXKHICTh MiXK [IUMU BEJIUYUHAMU.
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10.

11.
12.

13.

14.

15.

16.
17.
18.

19.
20.
21.
22.

23.
24.
25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.
38.

KucnotHo-oCHOBHI peakilii B XimigHOMY aHami3i. [IpotoniTiuna teopis bpercrena i Jloypi.
KoHcTaHTH KMCIOTHOCTI 1 OCHOBHOCTI.

Hanpsimox peaxiiii oxkucHeHHs-BigHOBieHHs. CTaHAapTHI Ta peajbHI OKHUCHO-BIIHOBHI
noteHuiany. KoHCTaHTa piBHOBaru peakiliii OKMCHEHHS-BIAHOBIEHHS Ta ii 3B'S30K 31
CTaHJAPTHUMH MOTEHITIaJTaMH PearylounuX KOMIIOHEHTIB.

AHamiTHuHI peakmii 1 XiMiuHI peareHTH. BuUMOrM 10 aHaJNITHYHUX peakiiid Ta yMOBHU
npoBeeHHs. CelIeKTUBHICTh XIMIYHUX PEareHTIB.

MeTposoriuHi  XapakTepUCTUKU AHATITUYHMX pPEaKIii: Meka BH3HAYCHHs, T'pPaHUYHE
pO3BEIECHHS.

CucrematuuHuil Ta APOOHUI METOM AKICHOTO XIMIYHOTO aHalli3y, iX mepeBaru Ta
HEJI0JIIKH.

CxeMH CUCTEMaTHYHOTO aHaJIi3y K CIIOJYyYCHHS METO/IB PO3/1JICHHS 1 BUSBJICHHS.
Knacudikauis karionis. [IpuHuunu po3nojily KaTioHIB Ha aHAJIITHYHI TPYNH Ha MPUKIAAL
amiauHo-(ocdaTHOI cxemMH aHaji3y KaTioHIB. XapaKkTepHi peakuii BusBieHHs KaTioHiB [-111
AQHAIITUYHOL FPYIIH.

Knacudikauis anioniB. /[lis rpymoBoro pearenty. XapaktepHi peakuii anioniB [-III
AQHAIITUYHOI rpynu. AHaJi3 CyMillll aHIOHIB.

Amnauti3 croiiyk HeBijjoMoro ckiany. [Tonepenni nocnimkeHas. BigkpuTTs KaTioHiB.
BiakputTs aHioHIB.

OCHOBHI NOHATTA KUIBKICHOTO XiMiyHOTO aHani3y. Knacudikaiis MeToziB KUIbKICHOTO
aHaiizy.

XiMIYHI METOM aHaJIi3y: TPaBIMETPUYHUM, TATPUMETPUYHHIA, Ta30BUI aHaI3.

CrniocoOu BHUpa)Ke€HHS CKJIaly pO3UMHIB.

MerTposoriuai XapakTepUCTUKH METOJIB KIJIbKICHOTO aHamizy. Bumoru mo cranmapTHuX
3pa3KiB.

[ToxuOku B KiJIBKICHOMY aHaJIi3i: Jpkepena Ta Kiacugikauis. TouHICTs BUMIPIOBaHb.
Cratuctudna o0poOka pe3ysbTaTiB XiMIYHOTO €KCTIEPHUMEHTY.

CyTb Ta OCHOBHI €Tany rpaBiMETPUYHOTO aHATI3y.

[Monarts npo noOyToK po3yrMHHOCTI. ONTHManabHI YMOBH OCA/DKCHHS KPHCTANIIYHHX Ta
aMOp(HUX OCaIiB.

I'paBimeTpuyHa Ta ocapKyBaHa (POpMHU, BUMOTH JI0 HUX.

OCHOBHI TpaBIMETPHUHI NpWIAAH. 3Ba)KyBaHHS Ta MIPaBUiIa KOPUCTYBAHHS Tepe3aMH.
Po3paxyHKku B TpaBiMETpHYHOMY aHaNTi3i.

[IpakTnyHe BHKOPHCTAaHHS T'paBIMETPUUHUX METOMIB IS aHaJi3y XapyoBOi MPOIYKIIi.
Busnauenns BwmicTy KpucTtamizamiiiHoi Boau, Qocdopy, Oapito Ta IHIIUX EJIEMEHTIB Y
HEOPraHIYHUX CIOIYKaXx.

3aranpHa XapaKTEpPUCTHKA Ta KiIacu(ikalis THATPUMETPHYHIX METO/IIB aHAIII3Y.

CranmapTHi Ta poOOUi PO3YMHH.

[Tpuifomu TUTPYBaHHS: TpsIME, 3BOPOTHE Ta 3aMiCHE.

CyTb METOAIB KHCIOTHO-OCHOBHOTO THUTpPYBaHHS. (OCHOBHI TIIOJIO)KEHHS METOAY
He#Tpaizarii.

Pospaxynku pH po3uunHis.

BydepHi po3unnu.

[HmKaTOpH METOy KUCIOTHO-OCHOBHOT'O TUTPYBaHHs. [IpaBuiia BUOOpPY 1HIUKATOPIB.
Kpugi turpyBanHs.

[ToxuOKku TUTPYBaHHS.

[Tpuknaay NpakTUYHOTO 3aCTOCYBAaHHS KHCIOTHO-OCHOBHOTO TUTPYBaHHS: BU3HAYCHHS
KOHIIEHTpAIlli PO3YMHIB JYTiB, KUCJIOT, COJIeH Ta iX cymimield. BusHaueHHsS KUCIOTHOCTI
Xap4YOBUX MPOIYKTIB

Knacudikariist MeToiB peoKcMeTpii. 3araibHi MOJ0KEHHS.

KpuBi OKHMCHO-BIZHOBHOTO THTPYBaHHS. THUTPOBaHI PO3YMHH B METOAAX PEIOKCMETpii Ta
IHIMKATOPH.
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39. CyTp MeTOiB NIepMaHTaHATOMETpIi Ta omomeTpii. IIpukiany mpakTHYHOTO 3aCTOCYBaHHS:
BU3HAYEHHS BMICTY HITPHUTIB, PepyMy, KyIpyMy, iIHIINX O10T€HHUX METaJIiB B CIIOyKaX.

40. 3acTocyBaHHs KOMIUIEKCHUX CIIOJIYK B aHAMITH4YHIN Ximii. CTIHKICTh KOMJIEKCHUX CITOJNYK.
CrymniHyacTa aucouianis, CTylmiH4acTe YTBOPEHHs KoMIuleKciB. KinbkicHa XapakTepucTuka
CTIMKOCTI KOMIUIEKCIB 32 JOTIOMOTOI0 KOHCTaHT CTIHKOCTI.

41. OcHOBHI eTanu KOMIIJIEKCOHOMETPUYHOTO aHayizy. [npukaTopu METOay
KOMILJIEKCOHOMETPIi.

42. BusHaueHHs BMICTy O10T€HHUX METalliB METO10M KOMIUIEKCOHOMETPIi.

3pa3ku TecTiB 1JI BU3HAYCHHS PiBHA 3aCBOECHHS 3HAHb CTYJACHTAMH

Mooynw 1. Teopemuuni 0CHO8U AKICHO20 MA KIIbKICHO20 XIMIUHO20 AHANIZY
3asoanns Nel

® ['pymnoBuii peareHT Ha KaTioHH | aHAITHYHOI TPYNH BiACYTHIH TOMY, IO

® VTBOPEHHSI JKOBTOTO KpHCTamiyHOro ocamxy mnpu gomaBadui po3unHy Nag[CO(NO,)s] cBimuuTh TpO HasIBHICTH
KaTIOHIB:

e Mg?, Mn%, Ca®*, Ba®*, Fe’* 06’ xiani B 1I-A aHaniTHaHy TpyITy KaTiOHIB TOMY, IO

e YTBOpeHHs Oinoro ocanay y pasi aii Ha po3unH peareHToM K;C,0,4 CBITUUTH PO MOXIMBY IPHCYTHICTh B PO3UYHUHI
KaTiOHIB
e YTBOpEHHs >KOBTOTO ocaay mpH aii Ha po3unH peareHToM K,CrO, cBiguuTh Npo HAsBHICTH B PO3UYMHI KaTiOHY

e YTBOPEHHSI TEMHO-CHHBOTO 0caay y pasi aii Ha po3unH peareHToM Kj[Fe(CN)g] cBiquuTh mpo HasBHICTH B PO3YHHI
KaTiOHY
¢ YTBOpEHHS TEMHO-CHHBOTO OCaIy IpH Jii Ha PO3YHNH, IO MiCTUTh Fe*, cBimuntn PO BUKOPUCTAHHSA I HOTO
BUSBJICHHS peareHTy
¢ YTBOpEHHS HAa KPOBaBO-YEPBOHOTO 3a0apBieHHs po3unHy mpu Aii peareaToM KSCN CBiIYUTH PO HASBHICTH B
PO3YHHI KaTioHy
e  BiacyrHicTh TEMHO-CHHBOTO Ocay mpH ail Ha po3unH peareHtoM K3[Fe(CN)g] cBiquuts mpo
¢ J[poOHMM aHATi30M BUBJISFOTH KaTIOHU
e CHCTEeMaTHYHUM aHaJli30M BHSIBIISIFOTH KaTIOHU
e CHucTeMaTHYHUI aHaJI3 MOYMHAIOTH 3 BUSBJICHHS KaTioHa
e Slxmo npu 1ii NH4Cl ueran. Ha Jy’KHHI PO3UHH 3a/1a4i IPH HATPiBaHHI yTBOPIOETHCS OiNIMif 0ca, 1€ CBiTIUTh PO
HasIBHICTH KaTiOHY
. Hieto 10% H,0,, B npucytnocrti 6ydepnoi cyminti (NH4Cl ta NH3-H,0) npu HarpiBaHHI BiZOKPEMITIOIOTH
KaTioOHN BiJl KaTiOHIB
Mg®* Binoxpemrorots Bix Ca®* i Ba?* niero pearenty
HasiBHicTb 1\/[g2+ BUSBIIAIOTH 32 JOIIOMOI'OI0
Ca®" BimokpemiioroTh Bix Ba®* mieto
Jlo okpeMux mopIiiii po3uuHy, 110 MicTUTh KaTionu 11 rpynu, noganu:
- (NH,),C,0,4 — yTBOpHBCS Oimii oca;
- K,CrO4 B mpucythHocti CH3COONa — ocaja He YTBOPHBCS;
- NaBiOj3 B npucytaocTi HNO3 j455.. — KONIP PO3YUHY HE 3MIHUBCS
- K4[Fe(CN)g] — yTBOpHBCS TeMHO-CHHIiT ocan;
[TpucyTHiCTb 1 BiACYTHICTB SKUX KaTIOHIB MOYKHA BBa)KaTH JIOBEJICHOIO?

3aeoanmns No2.

1. 3anpomnoHyBaTH Xifl aHami3y cymimi kationis Na*, NH,".
2. CxiacTu MOJISKYJISIpHI Ta HOHHI PIBHSIHHS PEaKIliii BUSBICHHS KaTiOHIB (Ha MPUKIIA/l XJIOPU/iB). 3a3HAYUTH YMOBHU
iX BUKOHAHHSI.
3. Cxuractu MOJIEKYJISIpHI Ta HOHHI PIBHSHHS peakiii (Ha MpHUKIa/i XJIOPHUIIB), 10 BiAOYBAIOTHCS MPH Jii:
e IPYIOBOrO PeareHTy Ha PO3UHH, MO MicTHTh Mn?";
e CH3;COOH, HCI, NH,OH Ha ocan docdary, o yTBOPUBCS B MOMEPEIHIN peakifil.
4. 3anponoHyBaTH Xijl aHaNm3y cymimi karionis: Mg?*, Fe?*, AI**,
CkJ1acTi MOJIEKYJISIPHI Ta HOHHI PIBHSIHHS PEeaKLiil BUSBICHHS KaTiOHIB.
5. JlaTv BiAMOBIi Ha TECTOBI 3aBAAHHS:
Iutanus Nel. IlosaoTy Buaanenns NH," nepeBipsiioTh BUKOpPHCTOBYIOUHM:
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IIntannsa Ne2. Kationu I ananiTuaHol rpynu BU3HAYAKOTh Y TAaKiil MOCTiI0BHOCTI:

1. Na*, K*, NH,"; 3. NH,", Na*, K";

2. K',Na", NH,"; 4. NH,", K*, Na".

Muranus Ne 3. BiacyTHicTs ocaxy npu gogaBanti 1o po3uuny 3agaqi NaHC4H,Og cBimunTh npo:
1. Bigcyrnicts Na'; 2. Biacyrnicts K; 3. npucytnicte NH,'; 4. npucyrnicts K.
Mutanns Ne 4. Wonn NH," BHAQISIOTH, BHKOPHCTOBYIOYH:

1. ¢inbTpyBaHHS; 3. MpoKapIOBaHHS;

2. OXOJIOIKEHHS; 4, ocamKeHHS.

Mutanus Ne 5. SIkmo npwu aii Ha po3unn 3agadi pearentom K>[HgJ,] + KOH yrBopuBCcs 4epBoOHO-
Oypmii ocaj, HACTYIHOIO (32 X0JI0M aHAJIi3y) BUKOHY€ETbCS:

1. mpo6a va K*; 3. mpo6a ma NH,";

2. mpo6a Ha Na'; 4, pumanenss NH,'.

Muranns Ne6. lns pusisnennst Mg®* B cymimi karionis iforo Bizokpemmonots Bix Ca?* i Ba® mieio:

1. (NH4)2C,04; 3. (NH,),COs;

2. (NHy):HPOy; 4. H,0,.

Mutauust Ne7. YTBOpeHHs Gypo-CMHBLOT0 ocaay mpH aii Ha po3unH pearentom Ki[Fe(CN)g] cBimunth
npo:

1. masBHicTh KaTiony Fe®*; 3. mHasBHicT Kationy Fe?";

2. BIACYTHICTB Fes+; 4. BiICYTHICTP Fe**.

IMuranns Ne8. Pozuunennsi ocany ¢ocgaris, 1110 yTBOPIOIOTHCSI IPH /il TPYNOBOro pearenry, B
CH3;COOH cBimuuTh npo HasiIBHICTh KaTioHiB:

1. ca®, Mn*; 3. Fe*,Ba™;
2. Ba®, Fe*"; 4. Mg*, AP,
Muranns Ne9. 3 kationis Il rpynun Mg2+ BUSIBJISIIOTh OCTAHHIM TOMY, III0:
1. Mg* ocamkyeThest y BUITISI 3. Mg* 3aBaxae BusBnenHio Mn’*;
MgNH,PO,;
2. MgNH,4PO,— 6inmii kpuc- 4. Mg* BU3HAYAIOTH JIi€I0 IPYIOBOTO PEATEHTY.

TaliYHUK Ocas;
IMuranns Nel0. /{5 BUSIBJIEHHSI KATiOHY Fe? 3aCTOCOBYIOTh peareHT:

1. Ky[Fe(CN)gl; 3. (NHy),HPOy;

2. K3[Fe(CN)gl; 4. KSCN.

IIntannsa Nell. Po3unHenns ocany ¢ochaty B Hagaumky NH,OH cBiguuTh Npo HajdexKHicTh KaTioHy 10:

1. I-oi amamiTiyHOI TPYIIH; 3. 1I-b aHanitHYHOI rpymu;

2. TI-A ananitTu4noi rpymnu; 4. III-0i aHaTITUIHOT TPYIIH.

Muranns Nel2. Pearent Kj[Fe(CN)g] 3acTocoBYIOTH ISt BUBHAYEHHS KATiIOHIB:

1. Zn*, 2. Cu*; 3. Fe*; 4. Fe*

IMuranns Nel3. YTBOpeHHs: ;KOBTOr0 0caxy NpH Iii HA PO3YMH COJIi peareHToM KNO; B npucyTHocTi
CH3;COOH cBiguuTh . PO HASIBHICTD:

1. Mn*™; 2. Ni*; 3. Co™ 4. Cu*.

Muranns Ne 14. Hpn aii K;[Fe(CN)g] na po3unn, mo mictuts Zn?*, yrBopIoeThest 0cax cKIamy:

1. K3[ZnOH)g]; 3. Zn3[Fe(NOy)e];

2. an[FE‘(CN)G]z; 4, K3[Zn(CN)6]

MMuranus Ne 15. [[1s1 BUSIBJIEHHSI KaTiOHY Ni** 3aCTOCOBYIOTH pPeareHT:

1. Kq[Fe(CN)e]; 3. [(CH3)2C,N2(OH),];

IMuranns Ne 16. Pozuunennsi ocany ¢ocgaris, 1110 yTBOPIOIOTHCSI TPH Ail rpynoBoro pearenty, B NaOH
CBiYMTH PO HASIBHICTH KaTiOHY:
1. Cu*; 2. Zn*; 3. Co*; 4. Ni*".

3asoanna Ne3.
3a HaBeJeHUMH CIOCTEpPeKeHHSIMH 3pOOUTH BUCHOBOK CTOCOBHO aHiOHY.
Jo pozunHy, 1o MicTuTh aHioH Il aHAITHYHOT TPYTIH, JOJANTH PO3YHH:

e Pb(CH3COO0),. binmit ocax, o yTBOpHBCS, He po3uMHSAEThCs pu qoaasanii HNOj3. Ile cBiquuTs mpo
IIPUCYTHICTb aHIOHIB ;
e AgNO;. Bunag Oinumii ocan, sikuii po3unauecs B NHz-H,O. An"—_;
e Pb(CH3COQ),. VrBopuBcs x0BTHI ocan. An" —
Cl,, H,SOy i CeHg. ITicns peresnpHOro mepeminryBaHHs map 6eH3051y HabyBae )KOBTOTO KOIbOPY. An —

3asoanmns Ned.

1. CxuiacTu MOJIEKYJISIPHI Ta HOHHI PIBHSIHHS peakiiid (Ha MpUKiIazi coel Kajio), o BiAOYBatOThCS MpH il
2-.
= rpynoBoro peareHTy Ha CO3";
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»  HCI Ha ocax kapOoHaTy, 1110 YTBOPHUBCS B MOMEPEIHIH peaKilii.
2. Hanmcatu peakiiii BUSBJICHHS aHIOHIB PO43', J, NO7;
3. CxiacTv MOJIEKYJISIpHI Ta HOHHI PIBHSHHA peakiii (Ha MpUKJIai coliel HaTpilo), 10 BiOYBaIOTHCS MPH Aii:
= rpynosoro pearenty Ha SO5”;
»  HCI Ha ocax cynbdiTy, 10 YTBOPUBCS B TIONEPEHIN peaKuiii.
4. 3anporoHyBaTH Xix aHami3zy cymimi amionis Br i CO%;
5. JlaTu BiAMOBiI Ha TECTOBI 3aBJAAHHS:
Muranus Nel. Jlo II-i anagiTuyHOT rpynu aHioHIB HaJIeKaTh:
1. SO.%, COs*, PO%; 3. PO, CI;
2. ClI, Br,J; 4, NO,, NO3'.
Murtanus Ne2. IIpu gonaBaHHi 10 po34unHy, 10 MicTUTh J', rpynoBoro peaktusy — Pb(CH;COO0),
YTBOPIOETHCS KOBTHI{ 0CaJl CKJIATY:

2. PbJy; 4. PbOHJ.
Murtanns Ne3. IIpu BusBaenni aniony CH;COO' giero FeCl; 30BHimHiM
edekrTom €::
1. yrBOpeHHs crierudidHOro 3. yTBOpEHHS IHTEHCHBHO-CHHBOTO 3a0apBJIEHHS PO3UHHY;
3amaxys;
2. YTBOPCHHS KOBTOTO OCay ; 4. yTBOpeHHs Oyporo ocany.
MMuranus Ne 4. Pearentom 1Jisi BUsiBieHHs aniony PO,™ e:
1. BaCly; 3. (NH4)2MOO4 + HNO;3;
2. HCI, 4. NH,OH.
Iuranns Ne5. Anaui3 cymimi anioHiB moYnMHAIOTH 3:
1. npobu na SO~ 3. mpodwu Ha I rpymy aHioHIB
2. mpo6wu ua Il rpyny aHioHIB 4. mpoOu Ha BUIIEHHS ra3iB

IMutanns Ne6. [Ipu nopaBanHi 10 po3uuHy 3a1a4i rpynosoro peareHty AgNO; yrBopuscs ocaa. Hacrynnoro
onepaui€ro €:

1. mepeBipka pO3YMHHOCTI OCa1y 3. mepeBipka pO3UMHHOCTI Ocajy B
B HCI HNO;
2. mpoba na CI 4. mpobanaBril

Hurannsa Ne7. Ocan, onepaxanuii npu aii BaCl,, po3unnuau B HCIL. o oaep:kanoi cymimi gogaau po3unH
KMnO,. 3uedapBaenns: pozunny KMnO,cBinuuts npo:

1. npucytnicts NO, 3. BigcyrnicTs SO~

2. mpucytHicts SO5> 4. Bixcyrnicts CO5>

Hutanns Ne8. Binokpemuienass NO,” Bix NO3; npoBoasTh 32 10MOMOT010:

1. 10 % NH,OH 3. NaOH

2. NH4C] KPHUCT. 4. 12% (NH4)2CO3

Muranns Ne9. BusiBienns anionis I1I-oi rpynu nounnaioTs 3 peakuii Ha:

1. NOy 3. CH;COO

2. NOy 4. MOCiIOBHICTh BU3HAUCHHS aHIOHIB HE

Ma€ 3HAa4YCHHs

Mooyne 2. Axicnuii ananis

3agoanns Nel.
SIkicHuiT aHaii3 HeBiOMOi peyoBMHM mependavyae AOTPUMAHHS MEBHOI MOCIIOBHOCTI Y BUKOHAHHI aHAJTITUYHHX
peaKifii.
»  OCHOBY METOJIMKHU CKJIAa€ BUSBICHHS:
a)
6)
»  Busenenmns xamiona NOYAHAIOTH 3
»  Sxmo npu aii (NH,),HPO, (y npucytHoCcTi i ) yTBOpIo€eThest ocan (ocdatis, 3a HOro posuunnicmio
8 BUHAUAIOMY : SIKIIO Ocaj
®  PO3YMHSIETHCS — KATIOH HAISKHUT IO aHAJITHYHOI I'PyIH;
®  HE PO3YMHSETHCS — KaTIOH HAJIGKUTh 10 aHAITUYHOI IPYITH.
»  SIxmo ocax He PO3YMHSAETHCS B NIepEeBIPSIOTE HOTO po3uuHHICTNb 8 01 8CIAHOGEHHS
®  SIKIIO 0CaJ| PO3YMHSIETHCS — KaTIOH HAJISKUTD JI0 rpyny;
®  SIKIIO OCaJ| HE PO3YMHSETHCS — KaTIOH HAJISKHUTh 10 TpYIIH.
» YV Mexax BCTaHOBIEHOI Tpynu (HiArpylH) BUKOHYIOTH IHAMBIAYalIbHI SIKICHI pEaKUil 6us61eHHs KOHKPEMHO20

Kamiony:
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®  CIIOYATKy BHSBISIOTH KaTIOHHU 32 JIOTIOMOTOIO pearenTiB. 3 katioHiB II-A miarpymnu 1o HuX

HaJexXaTb ;
®  [IOTIM BUSBIISIIOTH KaTiIOHH 32 JIOTIOMOT'OI0 peareHTiB. 3 kaTioHiB [I-A miarpymnu 1o HUX HaJEXKITh
» 3 xaTioHiB /I-A TiATPYIH OCMAHHIM BUAGTSIOMb TOMY, 110

> Busienenus aniona NOYNHAKOTH 3

>  Jam

3asoanns Ne2.

3a cnocTepe)XeHHAMH, OACpP >KaHUMH /T Yac aHaIi3y COJIi HEBIJOMOTO CKJIaxy, 3p0OUTH BiOIOBiTHI BUCHOBKH, 3a3HAYUTH

CKJIaJ COJIi:
Chnocrepe:keHHsl BucHoBku

posun coni + (NH,),HPO, + NH,O0H M, Al:

Al + NH,OH onmmox —> OCaIl HE PO3YMHUBCS;

Al + CH;COOH —> po3uns;

po3uus conmi + (NHy),C,0,4 — 6inmii ocan

A E Il I

po3uuH coni + K,Cr,0; — sxoBTHi ocan

Kt-?

a

po3uuH coni + BaCl, —» Bl;

7. B + HCl > 0caJ pO3UMHHBCS 3 BUIICHHIM ra3y

An-?

Ckaap couri:

3asoannsn Ne3.
3ampononyBaru xix anamizy coii:  Ca(NOj),

1. 3aHaBejeHMMH CIIOCTEPEKECHHIMHU 3pOOUTH BHCHOBOK IPO SIKICHUH CKJIaJl COJIi:
CnocrepeskeHHS BuchHoBku

e posumH comi + (NH,),HPO, + NH,OH Y™, Al

o Al +NHOH ,oimmoc — OCaI HE PO3UYHHSIETRCS,

o« Al+ CH3COOH — po3uus cknaay b;

e p-u comi + K,Cr,0; — xoBTHI OCajl HE YTBOPIOETHCS

e p-Hcomi + NaBiO3 + HNO3; — pozunny 3abapBiroeThbes
B MAJIMHOBO-(i0JIETOBHH KOJIip

Kt-?

e posumH com + BaCl, — B»L;

e Bl + HCl — ocaj po3urHMBCS 3 BULIICHHSM Ta3y.

An-"?

Ckanap coai ?
Hanmcarn MonexymspHi Ta HOHHI PIBHSHHS peakiid BUSABICHHS KaTiOHa 1 aHIOHA COJIi.
JlaTu BiAMOBii HA TECTOBI 3aBIAHHS:
IIntanns 1. Sxmo npu aii Ha po3uuH coJii pearentoMm BaCl, yTBoproeTnes
oca/l, HACTYIHOIO (32 X0/10M aHAJII3Y €0J1i)) BAUKOHYIOTh:
L npoOy Ha anionu [I-of aHamiTHYHOT TpyNH; 3. TIepCBIpKY PO3UMHHOCTi B
’ CH3;COOH;

2. mnepeBipky po3urHHocTi B HCI; 4. npo6Gy ma PO,*.

Murtanns 2. Po3unnenns 8 NH,OH ocany, mo yrBoproerbcst mpu aii Ha po3uuny coJi (NH,),HPO, +

NH,OH (8 mpucytnocti NH,Cl), cBiTunTh Npo NpuCyTHICTH:

1. Cu*abo Zn*; 3. Fe* ago Al*;
2. Fe* abo Fe*; 4. Na" a6o K.
MMuranus 3. BipHoto € Taka noc/ig0BHiCTh BUSHAYEHHS KaTiOHIB Fe2+, Fe3+, Mn2+,
Ba”" B po3umni cymimi ix costeii:
1. Fe¥, Mn*, Ba*, Fe™; 3. Ba*, Fe*", Fe*", Mn*";
2. Mn2+, Ba2+, Fez+, Fea+; 4. Oynmp-sKa TMOCIiJOBHICTb.
Muranns 4. SAxmo dochatu, o yTBOPHWTHCS Npu jii Ha po3unH coai (NH,),HPO, + NH,OH (B
npucytHocti NH,Cl), Hepozunnni B NH,OH i CH;COOH HacTynHo0 (32 X0/10M aHAJIi3y €0J1i) BHKOHYIOTh:
1. npobynaNa" a6o K'; 3. mpoby na Fe** a6o Al®*;
2. npoGy Ha Zn”* a6o Cu’*; 4. npoGy na Fe’* a6o Mn*".
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Mooynw 3. Kinvxichuti ananiz. I pagimempuynuti memoo ananizy
3asoanns Nel. BukoprcTOBYIOUN PEKOMEH/I0BaHY JIiTEpaTypy, CKIACTH MOPIBHIIbHY XapaKTEePUCTHKY XIMIYHUX
METO/IB KUIBKICHOTO aHajli3y, 0 BU3HAYaIOTh BUOIp METOy aHANI3y Ul KOYKHOTO KOHKPETHOTO BUIIAJIKY:
1. JlaTu BigmoBiai HA TECTOBI 3aBJAHHS:

IIntanns Nel. Jlo BUXiTHOT pe4OBHHY BHCYBalOTh TaKi BUMOIH:
1. wmae OytH cTiiika pu 30epiraHHi, K B CyXOMY
BHTIJISAMI, TaK 1 y pO34HHi;
2. He MOBMHHA MICTUTH CTOPOHHIX JOMIIIOK;

3. MaTH BeNHKY MOJIPHY Macy, [0 3MEHIITY€ TTOXHOKH ITiJ|
4ac 3BaXKyBaHHS HABAXKKH;

4, moBMHHA MaTH BIOOMUI CKIa, IKHH TOYHO BiAIOBIga€e
XiMiuHi# GopmyIi.

Intanns Ne2. IlepBHHHMII CTAHIAPTHUIH PO3YMH:
1. 1e po34MH 3 BCTAHOBJIEHUM TUTPOM;
2. TOTYIOTh 3 BUXIJIHOI PEUOBHHH;

IIntanns Ne3. Jljst BTOPDHHHOTO CTAHJAPTHOI0 PO3YHMHY BipHUMM € CTBEP/KeHHS:

1. ue crangapTHUHA poOOYMIi PO3UMH;
2. TOTYIOTh 3 OyIIb-SIKOi PEYOBUHU;

3asoanns Ne2.

3. 11e pO3YMH 3 IPUTOTOBICHUM THTPOM;
4. ToTy10Th 3 (piKCaHaIB.

3. 11e pO3UMH, SIKMH CTaHIAPTH3YIOTh;
4. TOTYIOTh IPUOTN3HOI KOHIICHTPAIIil.

BukoHaTH po3paxyHKH ISl NPUTOTYBaHHs PO3YMHIB PEHYOBHH, 1110 BUKOPHCTOBYIOTH I/l Yac OL[IHKH SIKOCTI MOJIOKa,
M’sica, puOH Ta NPOAYKTIB iX mepepoOku. OOUYHCINTH KOHICHTPALLIIO, 1110 BiZICYTHS, Ta 3alIOBHUTH ITPOITYCKH B TaOJIHIII.

Pozunnena Maca Maca 006’em Konrenrpartis I'yctuHa po3unny, T/ oM
pEYOBUHA PO3YMHEHOI. | PO3YHHY, | PO3UYHHY,
PCYOBHHH, r hi§ W (posu. C C
r ped.),% MOJIB/JI MOJIB/T

Hy0, 3,0 5,0 1,002

CH3COOH 2,0 18,0 1,011

ZnS0, 0,5 0,2 1,324

KMnO, 15 0,05 1,081
(NHg), CO; 0,2 2,0 1,012

3aeoanns Ne3.

BinmoBimHO 10 HaBEeIEHOTrO Y TaOMHMIl MPUKIALy, y3aralbHUTH (OPMYJIH, HEOOXIHI A PO3PaxyHKIB, 10 3MiHCHIOIOTH
I1i1 Yac MPUrOTYBaHHs PO3YHHIB 3a/1aHOT KOHIEHTpallii, Ta popMyIH, 110 MOB’S3yI0Th MiXk CO00I0 pi3Hi KOHIIEHTpaLlil.

KomnreHnTpanis ITo3nauenHs, Dopmynu
PO3UYHHY OJTUHUITL
BHMIPIOBAHHSI JUISL pO3paxyHKIiB JUIS TIepepaxyHKiB
Macosa w, W = m(pea)/m(p-Hy); C (p-ny) = W-p/M(peu.);
yacmka % abo m(ped) = W-m(p-Hy); Cr=m/Mg-V,
PO3UUHEHOT 9acTKa p = m(p-uy)/ V(p-ny); Cr = W-m(po3uuny)/Mg-V,
peuosutu OIMHUIIL m(p-uy) = V(p-Hy)'p; T = w-m(po3uuny)/V.
m(H0) = m(p-uy) - m(pew.).
3aseoannn Ned.

1. BukoHaTu po3paxyHKH, HEOOXi/IH1 JUIsl IPUTOTYBAaHHS PO3UUHIB:

¢ 0,51 0,7M posunny K3PO,. Pospaxysaru Cg;

¢ 300 r po3unHy OypH 3 MacoBo0 4yacTkor Na,B407-10H,0 15%;

¢ 250 M 2 1. po3unny HNOj3 3 60% HNO; (p = 1,12 r/mi);

¢ 2,5 10,4 1. po3unny CaCl,. Obuncnutu TUTP.

2. 3a JI0TIOMOTOI0 IIPABHJIO XpecTa» 004nCIUTH 00’ €M BOAM, sIKUI HeoOXinHo poxatu 10 120 mu 9% po3uuHy ouToBOT
eCeHIIIT st oJiep kanHs 4% OLTY, 1110 BUKOPUCTOBYIOTH IS 3alIPaBKH OBOYCBHX CAaJaTiB, J00ABKH J0 MEJIbMEHIB TOIIIO.
3. JlaTH BiAMOBial Ha TECTOBI 3aBAAHHS:

Muranusa Nel. KiabkicTio rpamiB po3unHenoi pedoBunn B 100 r po3uuHy BUMIpIO€ThCS KOHIEHTPALis:
1. MomspHa; 3. eKBiBaJIeHTHA;

16



2. TMPOILIEHTHA; 4. THTp.
Huranus Ne2. Tutp - ue:

1. BiJHOIIEHHS MacH PO3YMHEHOT 3. KUIBKICTh 'paMiB PO3UMHEHOI PEYOBHHU B | MII pO3UMHY;
PEUOBHHH JI0 MacH PO3UHUHY;
2. KUIbKICTh MOJIb CKBIBAJICHTIB 4. KiJIbKICTh MOJIIB PO3YHMHEHOT PSUOBHMHU B 1 JI pO34HHY.

PO3YMHEHOT PeYOBHHH B 1 JI;
Muranus Ne3. Maca Kj[Fe(CN)s] (M.m.=329,14), Heobxinna pas mpurotryBanusi 0,1a 0,1M po3uuHy

CKJIaJac:

1. 3,291, 3. 329,14r;

2. 3291, 4. 109,71r.

Iutanas Ned, Maca 10 ma po3unny H,SO, 3 ryctuHoro 1,155 nopiBHioe:
1. 10,25; 3. 15,55;

2. 11,55; 4, 1155.

Mooyne 4. Tumpumempuuni memoou auanizy

3aeoanna Nel. ]It IpUrOTYBAaHHA cmaHOapmuo2o po3yuty (PO3UUHY 3 IPUTOTOBIEHUM THTPOM) HaBAXKKY

o

O O O O O

O 3BaxylOTh Ha , TIOTIM Ha Tepesax;

O TEpEeHOCATH B , PO3UHMHSIOTh y MUCTHILOBaHIA BOJIi;

o ;

O KOHIICHTPAIIII0 00YHCITIOITE 3a (Qopmynamu: T = ;
N =

» Pobouum pozuurnom (mumpanmom) memoody Hetumpanizayii € ;

> Moro roryroth KOHIICHTpPALl, TOMYy LIO HE BIAINOBiZac BUMOTaM, sIKi CTaBIATBCS JO

CTaHJAPTHUX BUXITHUX PEUOBHH:

» J1i1st NpUTOTYBAHHSI PO3UUHY MUMPAHY:

po3paxoBaHuii 00’€M PO3UUHY BIIMIPSIOTH ;
MIEPEHOCSTh B , 0 MICTUTh ;
JIOBOJIATH , i

BCTAHOBIIIOIOTH KOHIIEHTPALIIIO 32 CTAHAAPTHOIO PEUOBUHOIO — ;
pe3ysbTaTi TUTPYBaHb O0UHCITIOIOTH 32 POPMYIIOI0
» KiHIeBy TOYKY THTPYBaHHS B METO/I HETpalti3amii BCTAHOBIIOIOTH 32 JOMOMOTOK0
» lHIMKaToOpy 0OUPArOTh 38 XapaKTePUCTHKAMU:
[ ] —1e

] 7He

» [lpuiaTHUM JUIsl THATPYBAHHS BBRKAETHCS 1HAMKATOP, L0 3MIHIOE 3a0apBICHHS
» Haiikpaiium Juisi KOHKPETHOT'O aHaJli3y BBRKAETHCS 1HIAUKATOP, AKOTO
» OCHOBHUMHM NPUYUHAMH TOXUOOK IIPH TUTPYBAHHI €:

» TlpuknagoM NpakTUYHOTO 3aCTOCYBAHHS METOIy HEHTpasti3allii € BU3HAUCHHS! THMYACOBOI TBEPIOCTI BOJIH, 1110
00yMOBJICHA BMICTOM

» TumuacoBa TBEpAICTh BOJH BUMIPIOETHCS Y 1 o6uncIIoeTHCA 32 (HOPMYIIOFO abo
> Bopa BBaxkaeThCs M’SKOI0, SIKIIO ii TBEPIICTh CKIAa€e
3agoanns Ne2.

1. ITig yac KMCIOTHO-OCHOBHUX BU3HAYEHb MOXKJIMBI MOXHOKH, 110 TOTIPIIYIOTh Pe3yJIbTaTh aHamizy (IpoaHaiizyBaTH,

MOYHHAOY1 3 MiATOTOBYMX CTaIii):

N .

)

2. 3a 101OMOT 010 KPUBHUX TUTPYBaHHS J1aTH OOTPYHTOBAHY BiJIOBi/b, Ie TOYHICTh TUTPYBaHHS Oyze HalOiIbIION0:
O  TIpH TUTPYBaHHI CHJIbHOI KUCIIOTH JIyTOM;

O TP TUTPYBaHHI c1a0KOi KHCIIOTH JIyTOM

3agoanns Ne3.
Buxonatu po3paxynku mis npuroryBaras 0,25 i 0,1 H. posunny NaOH.
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Lo

Kpusi TutpyBaHHs Ta iX 3aCTOCYBaHHS Ju1sl BUOOpY iHmMKaTopa. (Ha mpuknani anamizy NH4CI).

2. Pospaxysatu TUTp, MOJIIPHY Ta eKBiBaJeHTY KoHueHTpauii po3unny HCL, skuio Ha TutpyBanss 25 mu 0,0936 H.
po3unHy O0ypu BuTpadeHo 21,4 mu pozunny HCI.

3. OOuucnutu xKapOOHATHY TBEPIICTh BOIH, SKIIO HAa TUTpyBaHHSA 100 mu wiel Bogu ButpaueHo 6,25 mu 0,008 H.
pozunny HCI.

5. JlaTv BiAIOBIi HA TECTOBI 3aBAAHHS:

Iutannsa Nel. Po3paxyHku 3a pe3yJibTaTaMi TUTPYBAHHS MPOBOASITH, BUXOASYH 3 3aKOHY €KBiBaJICHTIB,

3a (popmy.Ji010:

1. m=V;-Cg - ME/ 1000; 3. Vi -Cg =V, - Cg;
2. T =CwM;/1000; 4. p=m/V.
Murtanus Ne2. CrangaptHuii po3und HC| npuroryBaTu 6Ge3nocepeIHbo 3 HABaKKH He MOKHA, TOMY 1I0:
1. BiH PO3KIIAAETHCA i Yac 3. TOCTYTIOBO 3MIHIOE KOHIICHTPAIIIIO;
30epiraHss;
2. CWIbHMH BiJHOBHUK; 4, MICTUTH JTOMIIIIKH.
Huranusa Ne3. TumuacoBa TBepaicTh BOAM:
1. 3ymMOBJIeHa HasBHICTIO Y BOJII 3. 3yMOBJICHA HAsIBHICTIO Y BOJIi XJIOPU/IB, CyJIb(aTiB, HITPATIB
PO3YMHEHHUX TiPOreHKapOOHAaTIB KaJIbLIIO 1 MarHiro ;
KaJIbLIIO 1 Marxioo ;
2. yCyBa€ThCs IIPpU KUIT SITIHHI BOJH; 4. ipy KWIT’ SITIHHI BOJIU HE YCYBA€THCA.

IMuranns Ned. [sst noBHoi HefiTpaizauii 20 mu 0,05 n. Na,CO; Tpeda B3sTH
0.1 n. po3unny HCI B kiibkocTi:

1. 10.0 mum 3. 35.0 mm;

2. 15.0 mum; 4. 56.0 M.

Muranns Ne5 Ha turpyBanns 27,0 ma 0,15 u. po3unny H,SO, BuTpaueno
0,11 H. po34MH JYIy B KIJILKOCTI:

1. 40.61 mur 3. 36.82 mu;

2. 52.19 mm; 4. 15.20 M.

9. MeTtoau HABYAHHA.
[Ipy BHBYEHHI AMCUMIUIIHU «AHAJITUYHA XiMis» BUKOPUCTOBYIOTHCA HACTYITHI
METOIY HaBYAHHS:
1. MeToau oprasizauii Ta 37ilicHeHHsI HABYAJbLHO-MI3HABAJIbHOI AisIbHOCTI:
- CJIOBECHI (pO3MOBIIb-TIOSICHEHHS, Oecifa, JIeKIis);
- Hao4Hi (UTIoCcTpallis, IEMOHCTpallis);
- pakTU4H1 (J1abopatopHi poboTH, pedeparn);

2. MeTOIM CTUMYJIIOBAHHS i MOTHBALil HABYAJIbHO-MI3HABAJBHOI TisIbHOCTI:

- CTHMYJIIOBaHHS IHTEpeCy 10 HaBYaHHs (CTBOPEHHS CHUTYyaIlil iHTepecy IpH
BUKJIAJaHHI MaTepiaiy, HaBYalbHI JUCKYCIT);

- CTHMYJIFOBaHHS OOOB'SI3KY W BIAMOBITAIBHOCTI (pO3'ICHEHHS METH HABYAILHOTO
npeaMeTy, JUCIUIUTIHAPHI 1 OpraHi3amiifHO-TIeNaroriyHi BUMOTH 10 BHUBYCHHS
IpeIMETY, 320X0UCHHS Ta MOKapaHHS B HABYAHHI);

3. MeToAM KOHTPOJI0, KOpeKulii 3a e(eKTHBHICTI) HABYAJIbHO-Mi3HABAJBLHOI
AiSILHOCTI: TPOMIXKHI ONMUTYBaHHS, KOHTPOJIbHI pOOOTH, IHAUBIAYaIbHI CIiBOECi N

10. ®opmMu KOHTPOJIIO.
Jlnst  3M1ACHEHHS  KOHTPOJIO 32 SKICTIO 3HAaHh Ta BMIiHb CTYJICHTIB

BUKOPHUCTOBYIOThHCSI:

- IOTOYH1 ONTUTYBaHHS,

- IHAMBIyabHI CIIIBOCCIIH;

- KOHTPOJIbHI po0OTH;

- 3aJTIK;

- GK3aMEH.
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Bxionuti kommponv TPOBOAUTHCA MEpe] BUBUCHHSM JUCIUIUIIHA 3 METOH0
BU3HAYEHHS pPIBHS MIJATOTOBKM CTYJEHTIB. 3a pe3yjbTaTaMu BXIJHOIO KOHTPOJIIO
PO3pOOISAIOTHCS 3aX0/IM 3 HaJIaHHA 1H/IMB1AyaJIbHOI IOMIOMOTHY CTYA€HTaM, KOPUTYBaHHS
HABYAJIbHOT'O MPOLECY.

Ilomounuii konmpons NPOBOJUTHCA HA JIEKUIMHUX Ta J1a00paTOPHUX 3aHATTAX.
OcHOBHE 3aBJIaHHSI IOTOYHOT'O KOHTPOJIIO — MEpPeBipKa piBHS MIATOTOBKU CTYJICHTIB 3a
BU3HAYEHOIO0 TeMO10. OCHOBHA MeTa IMOTOYHOTO KOHTPOIIIO — 3a0€3MeUeHHs 3BOPOTHOTO
3B’SI3Ky MDK BHKJIaJlauéM Ta CTYJIeHTaMM, YIPABIIHHS HaBYAIbHOIO MOTHBAIIIEIO
CTyleHTiB. [HopMallisi, oepkaHa MpU MOTOYHOMY KOHTPOJI, BUKOPUCTOBYETHCS SIK
BHUKJIaJa49eM — JUIsI KOPUTYBAaHHS METOJIIB 1 3aC001B HaBYaHHS, - TaK 1 CTYJACHTaMH — JJIS
TUTAaHYBaHHS CaMOCTIHHOT poOOTH.

[ToTouHMii KOHTPOJB MPOBOAUTHCS Y (POPMI YCHOTO OMHUTYBaHHS, MUCHBMOBOTO
€KCIIPeC-KOHTPOJI0, BHUCTYIIB CTYAEHTIB NMPU OOrOBOPEHHI TEOPETUYHHMX IHTAHb, a
TaKOX Y (hopM1 KOMIT FOTEPHOTO TECTYBAHHS.

Temamuunuti MOOYIbHULL KOHMPOIb— 11€ KOHTPOJb 3HaHb CTYACHTIB MICHsS
BUBUCHHS JIOTIYHO 3aBEpLIEHOI YACTUHU HABYAJIBHOI MpPOrpaMyd AUCHUILUIIHK —
3MICTOBOI'O MOJTYJISI.

Iliocymroeuti konmponb TPOBOJIUTHCA BIANOBIIHO /10 HABYAJIBHOIO IUIAHY Y
dopwmi 3amiky (II cemectp) 1 exzameny (III cemecTp) B TepMiHM, BCTaHOBJIECHI rpadikomM
HABYAJIBHOTO MPOIIECY.

Camoxoumpo.ib IPU3HAUYCHUN JUIsI CAMOOIIHKH CTYJIEHTAMU SIKOCT1 3aCBOEHHS

HaBYAIHHOTO MaTepiaiy. 3 I€l0 METOK y METOJUYHUX PO3pOoOKax mependadeHi
MTUTAHHS JJISI CAMOKOHTPOJTIO.

11. Po3noain 6aJiB, siki oTpUMYKOTH cTyAeHTH. OLIHIOBaHHA 3HaHb CTYJEHTa
Bi1I0yBaeThes 3a 100-0abHOO MIKAJIOK 1 MEPEBOIUTHCS B HAIIOHAIBHI OI[IHKHU
srigHo 3 Tabn. 1 «llonmoxxkenns mpo ex3amenu Ta 3amiku y HVYBill Ykpainun»
(Haka3 1po BBeACHHS B ito Bix 27.12.2019 p. Ne 1371)

. Ouinka HanioHAJbHA
PeiiTuHr cTyaeHra,
B 3a pe3yJbTaTH CKJIAJAHHS
eK3aMeHiB 3aJ1iKiB

90-100 Bigminno

74-89 loope 3apaxoBaHo
60-73 3an0BiILHO

0-59 He3anoBinibHO He 3apaxoBaHo

Jist BU3HAUEHHS PEUTHHTY CTYJEHTa (CllyXaya) 13 3aCBO€HHS AucHUILIHU Ruc (1o 100
OaiB) ofep>kaHuil pedTUHT 3 aTtecraiii (10 30 6aiB) 10JA€THCS 10 PEUTHHTY CTYJEHTA
(cayxaua) 3 HaB4anbHOI poO0TH Ryp (10 70 6aniB): R yjuc =R up + R ar.
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