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1. OIMMUC HABYAJBHOI JUCHUILJITHA

Merta

dopmyBaHHS Yy CTYACHTIB YSBJIEHHS TMPO TEOPETUYHI OCHOBH
HEOPraHiuHOi, AHAJIITHUYHOI Ta 3arajbHOl XIMii; HaJaHHS CTyJACHTam
IIIJTICHOTO CBITOPO3YMIHHS Ha OCHOBI CyYacHMX 3HaHb IMpO OyJI0BY Ta
BJIACTUBOCT1 XIMIYHHUX CIIOJTYK, KBAHTOBO- MEXaHIIHUX YABJICHHSX TPO
CTPYKTYpY aTOMiB, MOJEKYJ 1 B3a€MOJli M)XK HHUMH; 3aKOHOMIPHOCTI
nepebiry XiMIYHMX TpOIECiB, M0 BiIOyBalOTBCA MK PI3HUMH
pEUYOBUHAMH Yy HABKOJIMIIHBOMY CEpEIOBHIINI B3arajli Ta 30KpemMa — y
BOJTHOMY CEpEIOBHIIIL; 3aCTOCOBYBAHHS TIOHSATH 1 METOIIB aHAIITUYHOIL
XiMii, iX BUKOPUCTAHHS JUJISl JOCTIPKEHHSI IKICHOTO M KIJTbKICHOTO CKJIany
HEOpPraHIYHUX CHOJYK, SKI 3YyCTpPIYalOThCS B MPHUPOAL, Y BOAHHX
Olopecypcax Ta BOJHOMY CepeloBHIIl; (QOPMyBaHHS Cy4acHOIO
CBITOTJISIy — PpO3MVISIAATA KUTTS 3 ypaxyBaHHSIM Tigpocdepu Ta
6iochepu, sIK €AMHOI CUCTEMU )KMBOI PEYOBHHH Ta MIHEPAJIBHUX CIOJYK.

KoMnerenTHIiCTh

e K 19 3paTHiCTP  BHUSBIATA  BIUIMB  TIAPOXIMIYHOTO  Ta
riipoOioNOriYHOrO0  MapaMeTpiB  BOJHOTO  CEpeJOBHINA  Ha
(hi3ioOTIYHUHN CTaH BOJHUX KMUBUX OPTaHI3MIB.

e K 20 3parHicTh BHUKOHYBaTH 1XTIOHNATOJIOTIYHI, T1JPOXIMIYHI,
TiApoOIoNIOTIYHI AOCTIKEHHS 3 METOI0 JIarHOCTHKH XBOpoO puo,
OLIIHIOBaHHS iX nepeoiry, epeKTUBHOCTI JIKYBaHHS Ta NPOQIIaKTUKH.

e K 21 3gaTHicTh cipuiiMaTi HOB1 3HaHHS B Tay3i BOJHUX OiopecypciB
Ta aKBAKyJbTYpHU Ta IHTETPYBATH iX 3 HASBHUMU.

Pe3ynbTar
HaBYaHHS

e P 07 BuxopucrtoByBaTH 3HaHHS 1 PO3YMIHHS XiMIYHOTO CKJIamy Ta
kiacugikaiii MPUPOTHUX BOJ, TEMIEPATYPHOIO PEXKUMY BOJOMM,
OKHCHIOBAaHOCTI Boau, pH, BMicTy OIOT€HHMX pEYOBHMH, METO[IB
BIUTUBY Ha XIMIYHMI CKJIaJ] Ta Ta30BUI pPEXUM BOJIU MPUPOJIHUX 1
MTYYHUX BOJOWM, BUKOPHCTAHHSI NPHUPOJHHUX BOJA 1 TIPOIECIB
CaMOOYMIIIEHHS BOJOWM IIiJi Yac BHUPOIIYBaHHS OO ’€KTIB BOJHUX
OiopecypciB Ta aKBaKyJIbTYpH.

e P 18 AHaJI13yBaTH pe3yNbTaTh  JTOCHIIKEHb rinponorquHx
TIAPOXIMIYHUX 1 TiAPOOIOJOTIYHMX Ta IXTIOJOTIYHUX TOKAa3HUKIB
BOJIOMM, ¢b1310510r0-010XIMIYHUH, 1XT10MATOJIOT TYHH I CTaH
riApoOiOHTIB, OI[IHIOBATH 3HAYMMICTh TTOKa3HUKIB.

e P 14 3Hatu Ta po3yMiTH cydacHi BOAHI1 O10peCypcHu Ta aKBaKyJIbTypy
(¢izionorito Ta GioXiMir0 TiAPOOIOHTIB, PHOATBCTBO, AKBAKYJIBTYPY
MPUPOJAHUX Ta INTYYHHX BOJOWM, MapHKYJIbTYpPY, aKIiMaTH3aIlilo
riipoOioHTIB) Ha piBHI BIAMOBITHO JO CYYacCHOTO CTaHy PO3BHUTKY
BOJHMX O10peCcypciB Ta aKBaKyJIbTYpH.

e P 15 Posymitu 3B’A3kM BOAHHX OlOpecypciB Ta akKBaKyJIbTypu 13
300JI0Ti€10, XiMi€l0, 6i0J0Ti€t0, (i3UKOI0, MEXaHIKO, EIEKTPOHIKOO
Ta IHIIMMH HaYKaMH

ba3oBi 3HaHHS

=

[Tpeamert 1 06'exTH, sIKi BUBUA€E HEOPTraHIYHA Ta aHAIITUYHA XIMii.

2. Micue ximii cepea MPUPOJHUYUX AUCIUIUTIH, 11 3HAYEHHS B HAYII,
MIPOMHCIIOBOCTI 1 JKUTTI Cy4acHOTO CYCHiJIbCTBA.

OCHOBHI ITOHATTS 1 3aKOHH 3arajabHoOl X1Mil.

OCHOBHI KJIacM HEOpPraHiYHUX CHONYK, iX OyIOBY, BIACTHBOCTI,
HOMEHKJIATypy Ta rpadiyHi q)opMme

5. bynmoBa pe4oBMHM Ha OCHOBI 3HaHb NP0 KBAaHTOBO-MEXaHIuHI

s ow




o N

10.

11.

VSIBIIGHHSI TIPO CTPYKTYpPY aToMa 1 MOJIEKYJ; yTBOPEHHS XIMIYHHX
3B'SI3KIB.

OCHOBHI TUIIM, HOMEHKJIaTypy, OyJOBY Ta BJACTUBOCTI KOMIUIEKCHUX
CHoJIyK; Teopito Bepuepa.

PiBHOBary y BOIHUX pO3UMHAX.

XiMIYHI BJACTHBOCTI PO3YMHIB Ta 3aKOHM PO3UYMHHOCTI PI3HUX
PEYOBHUH; OCHOBHI TMOHATTS MPO TEOPIIO EJIEKTPOJITHYHOI JUCOIIALIT;
OCHOBHI ~ 3aKOHM  pPO3YMHHOCTI pPEYOBMH  HEEJIEKTPOJITIB  Ta
€JICKTPOJIITIB (CIA0KUX Ta CUJIBHHUX ).

OCHOBHI MOHATTA Ta METOAUW aHAJITHYHOI XiMIi - SKICHHH Ta
KUTBKICHH aHai3.

[aposmi3 coseil Ta iX BIUIMB Ha KUCIOTHO-JIY>)KHY PEAKIIII0 BOJHOIO
CepeIOBUIIIA.

OCHOBHI TOJIOKEHHSI TEXHIKM O€3NEKH NpU POOOTI 3 HEOPraHIYHUMHU
CHOJTyKaMH.

ba3oBi BMiHHS

=

ok w

No

9.

10.
11.

12.

BuxopuctoByBaTH OCHOBHI 3aKOHHU XIMIYHOI CTEX10METPi.
Po3B’s3yBaTi  pO3paxyHKOBI 3aBJaHHS HEOPraHiYHOI Ta 3arajabHOI
XiMmii.

KiracudikyBaTu HeopraHiuHi CITOTYKH.

KiacudikyBaTi KOMITJIEKCHI CIIOTYKH.

Buznauatu HaWO1IBIII WMOBIpPHI BJIACTHBOCTI PEUYOBHH Ha OCHOBI iX
€JIEMEHTHOTO CKJIaay 1 CTPYKTYpH.

BwmiTu cknagaty miaH npoBeACHHS SKICHOTO aHalli3y peYOBHH.

[Tucatu enekTpoHHO-TpadiuHy CXEeMy Ta €JIEeKTpOHHY (opmyry
aTOMIB, TPOCTHX, CKJIAIHUX Ta KOMILJIEKCHUX 10HIB.

BwminHg 3ammcyBaTH  XiMI9HI (OPMYJIM KOMIUIEKCHHX CIIOJIYK Ta
HaJaBaTH M Ha3BY 10 GOpMyJil; BU3HAYATH THUII TOpUAN3aLli aTOMHUX
opOiTasield 10HYy KOMILJIEKCOYTBOPIOBaua Ta MPOCTOPOBY CTPYKTYPY
KOMILIEKCHOTO 10HY.

BMmiHHS mporHO3yBaTH BIACTHUBOCTI METaliB Ta HEMETANliB 3a iX
MOJIOKEHHSIM Y IEP10IUYHIN CUCTEMI.

Pozpaxynku pizHHX CIOCOOIB BUPaKEHHS KOHIIGHTPAIlill pO3YUHIB.
CknamaHHs piBHAHB PEaKIlii Tiaposii3y cojied, BU3HAYEHHSI KOHCTaHTH
rigpomnizy, pH, iHquKaTOpIB.

3acTocyBaTH TEOpPETUYHI 3HAHHA 3 HEOPraHiyHOI, 3arajibHOI  Ta
aHamTUYHOI XiMii JUIst TIHMOOKOTO PO3YMIHHS 3aKOHOMIPHOCTEH
PO3BUTKY HABKOJIMITHHOT'O CEPEOBHIIIA.

Bba3oBi HaBUUKH

s ow

No o

OTpuMaHHS HaBHYOK IpH poOOTI 3 JTaOOPATOPHUMH TPHUIIAJaMH,
XIMIYHUMH pEaKTUBAMHU, ITOCYJIOM Ta (PI3UKO-XIMIYHOIO anapaTyporo.
OTpuMaHHS HABUYOK y TEXHIIl 3BaXXYBaHHS HA TEXHOXIMIYHHX Ta
aHAJITUYHUX Tepe3ax.

CkrnaanHs piBHSHb TUTIOBHX XIMIYHHX PEaKIIii.

Cknmamatn  (QopMynH OCHOBHMX KIAciB HEOpPraHIYHUX PEYOBHH,
BUKOPHCTOBYIOUM 3HAHHS NP0 BAJCHTHICTh Ta CTYIiHb OKHCIICHHS
€JIEMEHTIB, HOMEHKJIATypy Ta Ki1acu(ikaliio HEOpPraHiYHUX CIIONYK, Y
TOMY YHCJII KOMIUIEKCHHX CITOTYK.

[TpuroryBaHHs pO3YMHIB I TPOBEACHHS KICHUX peaKIlii.

Hapuuky BU3HAYEHHS MIITLHOCTI PO3YHMHIB 32 JIOTIOMOTOI0 apeoOMETPYy.
KopuctyBanHs 1HCTpYKLi€I0 3 TEXHIKM Oe3nekd mpu poOoTi 3
HEOPTaHIYHUMH CIIOJTYKaMH.




[ToB’sa3ani «Ximia (opraniuna, ¢izuyHa, komoimHa)», «ligpoximis Ta OGioximis
cuiutadycu riApOoOIOHTIB»

ITonepenns
JIIUCIUILIIHA

Hacrynna «Ximig (opraniuna, pizuyuHa, KOJOIAHA)»
JIIUCIUILIIHA

Kinpkicts roguna | JIekmii — 2 ToIuHH;

JlaGopaTopHi 3aHATTSI — 8 TOAMH;
Koncynprartii — 8 roaus;

CamocriitHa poboTa cTyJeHTIB — 162 TOIUHH.

2. IPOT'PAMA HABYAJIBHOI JUCHUILIIHU

2.1. Jlekuiiini Mmoay.Ji

KinpkicTs rogua
Aynuropsi | CPC

Kon HasBa Mmoaymns Ta Tem

HacranoBHa Jekiis 2

OCHOBHI MOJIOKEHHS 3arajJbHO1 XiMii

1. ATOMHO-MOIIEKYJISIPHE BUCHHSI.

2. OCHOBHI TTOHATTSI 1 3aKOHU XiMii.

3. BcraHoBneHHS XiMIYHOT GOPMYITH PEUOBUHH.
4. Knacu HeopraHIYHUX PEUOBHUH.

[TinroToBKa O TECTOBOTO KOHTPOJILHOTO 3aB/IaHHS

3M-JI1

GTwWNDWN

OCHOBY HEOPTraHIYHOT XiMii.
1. Ximiyna OymoBa HEOPTaHIYHUX PEUYOBHH.
2. OCHOBHI TUITU XIMIYHOTO 3B’SI3KY.
3M-JI2 | 3. BnacTuBOCTI M€TajiB, HEMETANIIB Ta aMOP(PHUX CITOJIYK.
4. OcobnmBocTi Oy/1I0BH, HOMEHKJIaTypa Ta XiMi4Hi
BJIACTUBOCTI KOMIUIEKCHUX CITOJIYK.
[TinroToBKa O TECTOBOTO KOHTPOJILHOTO 3aB/IaHHS

o1 o1 01 O1

o1

3arajibHi BJIACTHUBOCTI PO3UHHIB

1. XimiuHa piBHOBara.

2. Po3umnu. OCHOBHI MOHATTS.

3. Cnocobu BUpak€HHS! KOHIIEHTPAIIii PO3YHHIB.

4. BnacTUBOCTI PO3UMHIB HEENEKTPOJITIB. 3aKOHU [ eHpi,
Bant-T'odda, Payms.

3M-JI3 | 5. Oco0aMBOCTI peakiliii B pO3urMHAxX eIeKTPoiTiB. Teopis 3
€JICKTPOIITUYHOT TUCOITiAIL].

6. lonHuii 10O6yTOK Bomu. Bonuesuit mokasHuk pH. 3
Bydepni pozunnmu.

7. T'igpomni3 coneit. Biuus rigposi3zy cojeil Ha 3HaUCHHS 3
kucnotHocTi (pH) po3uuny.

[TinroToBKa 0 TECTOBOTO KOHTPOJBLHOTO 3aB/IaHHS 5

W wnN W

AHaJiTHYHA XiMisl.

1. SxicHuit anams.

3M-JI4 | 2. KinbKicHUI aHami3: METOAM rPaBIMETPHUYHOTO U
TUTPOMETPUYHOTO aHaTI3y XIMIYHUX PEYOBHUH

ITizroToBKa 10 TECTOBOrO KOHTPOJIBHOTO 3aBIAHHS 5

o1 ol




[TinroroBka 70 3a71iKOBOi KOHTPOJILHOT poboTu 3KP

Pa3zom:

2

85

Koncynpranmii:

KOHCYJIbTamiiHOiI cecii (e-mail: chemistry@odeku.edu.ua).

2.2.

IMpakTuyni (;1adopaTopHi) Mmoxy.i

ct. Buki. ['pub Karepuna OumnekcanapiBHa, 3a pO3KIAIOM

Kon

Hazga MOIOYJIA Ta TCM

KinekicTs rogun

AyauTopHi

CPC

3M-Jla61

CrexioMeTpHUYHI PO3PAXYHKHU B XiMii.
JlaboparopHa pobora Nel
TexHika Oe3neKu Ta 3arajibHi IpaBuia poOOTH B
XIMIYHIH JabopaTopii.
3BaKyBaHHS HAa TEXHOXIMIYHUX Ta aHATITUYHUX
Tepe3ax.

MeToau KiJbKICHOT0 aHAJI3Y B AaHAJITHYHINA XIMIl.

JlaGoparopna poGoTa No2

BusHnaueHnHs XiMidHOT (pOpMYIIH peYOBUHU
(kpucTanoriapaTy MiIHOTO KylIOpOCYy) METOJIOM
IpaBIMETPUYHOTO aHATI3Y.

JlaGoparopna poGoTa Ne3

Bu3HaueHHS €KBIBAJICHTY METATy METOJIOM
BUTHUCHEHHS HUM BOJIHIO 3 PO3UYMHY KHUCJIOTH.

[linroToBKa 0 TECTOBOTO KOHTPOJIBHOTO 3aBJaHHS

0,5

1,5

3M-JIa62

Heopraniyna ximist
JlaboparopHa po6oTa Ne4
Krnacu HeopraniuHux Croiayk
Jlaboparopna po6oTa No5
XiMI14H1 BJACTUBOCTI KOMIUIEKCHUX CITOJIYK.
JlaboparopHa po6ota Neb
[IpurotryBaHHs pO34MHIB 33/1aHOi KOHIIEHTpaIlii. Pi3H1
CrocoOM BUPAKEHHSI KOHIIEHTpAII] pO3UUHY
JlaboparopHa po6oTa Ne7
["ippomni3 coneii. Brmus rigponi3y coneii Ha peaxirito
cepenosuina (pH) pozuuny.

[linroToBKa 0 TECTOBOTO KOHTPOJIBHOTO 3aBJaHHS

12

12

12

12

Pa3zom:

77

[Tin gac cecii CTyIeHTH BUKOHYIOTH JIabopaTopHi podotu Ne 1, 3, 4, 7.

Ilepenix nabopamopiii:
Jlabopatopis ximii Nel — aya. 111.

[lepenik nmaboparopHoro o6GnagHaHHs Ta JabopaTopiil:

XiMiuHa Jaboparopis Mae

7abopaTopHi CTONM, BUTSXKHI Mmadu, AUCTUIATOP, TEXHOXIMIUHI Ta aHAJIITUYHI TEpe3u.
[epenik 1abopaTOPHOTO MOCYAY Ta XIMIYHMX PEAaKTHBIB, IO BUKOPHCTOBYIOTH NPH BUKOHAHHI



mailto:chemistry@odeku.edu.ua

KOXKHOT1 J1abopaTopHOi poOOTH 3a3HAYEHUN Y METOJAMYHUX BKa3iBKax s JJabOpaTOPHUX POOIT.

Koncynpramii: cr. Bukia. ['pud Karepuna OnekcannpiBHa, 3a  PO3KIaAOM
KOHCYINbTaNinHOi cecii (e-mail: chemistry@odeku.edu.ua).

2.3. Camocriiina po0oTa cTyeHTa Ta KOHTPOJIbHI 3aX014

Kon : KinpkicTh Crpok
3aBnanHs Ha CPC Ta KOHTPOJIBHI 3aX0/1H
MOTYJISI TOAMH | IPOBEICHHS
e [lifroToBKa J0 JEKIIMHUX 3aHSATh 10
3M-JI1 | e Ha3sBa KOHTPOILHOIO 3aX01y (000B’I3KOBHIA): Jlucroman
TecToBa KoHTpoJIbHA poboTa 10 3M-JI1 5
[TiAroToBKa 0 JEKIIMHUX 3aHSATh 24
3M-JI2 | e Ha3Ba KOHTPOJBHOIO 3aX0/1y (00OB’SI3KOBHIA): I'pynens
TecTtoBa KOHTpoJIEHA poboTa 10 3M-JI2 5
[TinroroBka 10 1abOPATOPHHUX 3aHAThH 15
3M-JIa6l | ¢ Ha3Ba KOHTPOJIBHOTO 3aX01y (0OOB’SI3KOBHIA): Ciuenp
TecTtoBa KOHTpoJBEHA poboTa 10 3M-Jlab1 S
e [liaroToBKa 10 NEKLIIMHUX 3aHATH 20
3M-JI3 | ¢ Ha3Ba KOHTPOJILHOIO 3aX01y (000B’A3KOBUIA): JIroTnii
TecToBa KOHTPOIKHA poboTa 10 3M-JI3 S
e IligroroBka 0 7a00pPaTOPHUX 3aHSThH 48
, . bepesens -
3M-JIa62 | ¢ Ha3Ba KOHTPOJIBHOTO 3aX01y (0OOB’SI3KOBHIA): :
KBITEHb
TecToBa KOHTPOIbHA poboTa 10 3M-J1a62 5
ITigroToBKa 110 JEKIIMHUX 3aHATh 10 )
, N Kgitens —
3M-JI4 | ¢ Ha3Ba KOHTPOJIBHOTO 3aX01y (000B’A3KOBHIA):
5 TPaBEHb
TecTtoBa KOHTpoJIEHA poboTa 10 3M-J14
3ainik 8 cecist
Pa3zom: 162

3. Meroanka npoBeeHHs Ta OUIHIOBAHHS KOHTPOJbHMX 3aX0/1iB

JUis cTyneHTIB 3a04HOi (pOpMHM HaBUaHHS BUKOHAHHS MOAYJIIB BHUKOHYETHCA y CHCTEMI
E-HaB4aHHS HACTYTHUM YUHOM:

— 3iMCHITH BXif 3a nocwianaaM http://dpt21s.odeku.edu.ua/login/;

— BBeiTh cBil Jiorin (Username) ta nmapons (Password);

— JIaJli HATUCHITh Ha €KpaHi CUHIO KHOMKY «L0g in» (yBiTH/BX1N);

— micnsg uboro o0epiTh «Ximisi (HeopraHiyHa, aHAJTITHYHA)Y;

— BUKOHaWTe HEOOX1HI 3aBJaHHs 3 BUKOPUCTAHHS CUCTeMU E-HaBuYaHHS, sIKI CTOCYIOTHCS
JAHOTO MOAYJIS.

3.1. Meroauka npoBeJeHHs TAa OUiHIOBAHHS KOHTPOJIbHMX JeKUiliHUX 3aX0iB A1
3M-JI1, 3M-J12, 3M-J13, 3M-JI4.

[Iporpama aucHUIUIIHK Tependayaec BUBYEHHS 4-X JICKIIHHUX MOMIYJIB BIJMOBIIHO
PO3MOALTY TEOPETUYHOTO KypCY JEKIIHHUX 3aHATh HA CTPYKTYPHOJIOTIUHI 3aBEPIIEH] PO3IIIH:
3M-JI1, 3M-JI12, 3M-JI3, 3M-JI4.

Jlo mporpamu mucrurutiau «XiMis (HeopraHiyHa, aHamiTuyHa)» BxoauTh 3M-JI1, mo
0a3yeTbCcd HAa MOBTOPEHHI ab0 BHMBUYEHHI WIKUIbHOTO Kypcy ximii. Lleit momyns mepenbauae
OIJIAJIOBE TNPUCKOPEHE BHBYCHHsS O0a30BHX 3HaHb, BMiHb Ta HABUYOK 3arajibHOOCBITHHOT
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MIKUTBHOT TUCHUIUTIHU «XiMist». [ cTyaeHTIB JucTaHIiiHOI (hOpMU HaBYaHHS TEOPETUUHUIN
Mmatepian Monynto 3M-JI1 MICTHTB CTPYKTYypOBaHHWU €JIEKTPOHHUIN KOHCIEKT JIEKIid 1 Horo
OMaHyBaHHs OIIHIOETHCS Yepe3 BIAMOBIAI HA KOHTPOJIbHI TECTOBI MUTaHHA. TeCT CKIagaeThCs
3 10 nuTaHb, KOXKHA MpaBUIbHA BIAMOBIIL OIiHIOETHCS B 0,5 6amiB. CymapHa oliHKa 5 OaliB.
3amyie YHUKHEHHsI CHUTyaIlli XaOTHYHOTO TMIJOHUpaHHS MPaBWJIBHUX BIAMOBIAEH, KIIBKICTh
MO>KJIMBUX CHpOoO 0OMEXeHa 1BOMa.

Ko>Huii TecT OCHOBHOTO T€OPETUYHOTO Kypcy — 3M-JI2, 3M-JI3, 3M-JI4 cknamgaeTbcs
3 15 nuTank, KOXKHa TpaBUIIbHA BIAMOBIAbL OIIHIOETHCS B 1 Oar.

Tabmurmsg MicTUTh 1HGOpPMAITiFO MO0 HapaxXyBaHHs OalliB 3a OMpaIlfOBaHHS JIEKIIHHUX
3aHSATh:

TeopeTnuHuii MaTepiai Kinpkicth 6aniB
3M-JI1 5
3M-JI2 15
3M-JI3 15
3M-JI4 15
3arajiom 50

OO00B’4A3K0OBO BPaXOBYEThCSI CBOEYACHICTh BUKOHAHHA CTY/IEHTOM I'padiKy HaBYaIBbHOTO
nporecy. Cyma oTpuMaHux OajiiB CKIaAa€ThCS 3 CyMU BUKOHAHUX CBOE€YACHO KOHTPOJIOIOYMX
3aX0JiB. SIKIIO CTYAECHT HE BUKOHAB 3 MOBAXHUX NPUYMH OKPEMHI MOIyjb, BIH MOXe Horo
3/1aTU y JBOTHKHEBHM TEPMIH 3T1JHO 3 rpadikoM KOHTPOIbHUX 3aXO/IB.

3.2. MeTtoauka TmpPOBeAeHHST Ta ONIiHIOBAHHS NPAKTHYHUX (Ja0OPAaTOPHUX)
KOHTPOJIbHMX 3axoAiB — 3M-JIaol, 3M-JIa02

Jlist cTyfeHTiB quCTaHIitHOT (pOpMU HaBYaHHS KOHTPOJIb BUKOHAHHS JabOpaTOpPHHUX
pOOIT 3ITIHCHIOETHCA Yepe3 BUKOPHUCTAHHS TECTOBUX 3aBAaHb, TOOTO 3MICTOBHHX MOJYJIB
3M-JIa6l Tta 3M-Jla62. Ha omnpamtoBanas mnabopatopHux pooit Nel-3, 3M-JIa6l,
npeAcTaBieHO 15 TecTOBUX MUTaHb, /1€ KOXKHA MPaBUJIbHA BIAMOBIIb OIIHIOETHCS B 1 Oan. Ha
ompaifoBantas J1abopatopHux pooOiT Ned4-7, to6to 3M-JIab2, TakoXK MpPENCTaBIECHO IO
15 TecroBUX 3amuTaHb, J€ KOXKHA MpaBUIbHA BIAMOBIAL OIIHIOETHCS B 1 6an. CTyneHT mae
JUIIe Bl CIpoOU Ha MPUUHSATTS OCTAaTOYHOTO PIIICHHS 1010 CBOET BIAMOBI/II.

[ndpopmartito 1mon0 HapaxyBaHHs OajiB 3a OIpalfoBaHHA JaOOpPAaTOPHUX 3aHAITh
CTYJICHTaMH JUCTAHIIHHOT (DOPMHU HAaBUAHHS MICTUTbH TAOIHIIA:

Kinekicts

JlaGopaTtopHi 3aHATTSA )
patop OaJiB

3M-JIao1
Jla6opaTopne 3anarTa Ne 1 Texuika Oe3mexku Ta 3arajibHi NpaBujia poOOTH B
XIMI4HIN nabopaTopii. 3BaKyBaHHS Ha TEXHOXIMIYHUX Ta aHAIITUYHUX Tepe3ax.
CrexioMeTpu4HI PO3paxyHKH.
JlaGopatopHe 3anaTTa Ne 2 Ananmituuna xiMiss: BusHauenns ximiunoi Gopmynu 15
PEUYOBHHU (KPUCTAJOTIAPATy MIJHOTO KYMOpPOCY) METOJIOM TIpaBIMETPUYHOTO
aHaizy.
JlaGopatopHe 3aHaTTA Ne 3 AnaniTuyHa Ximis: BusHaueHHs €KBIBaJIGHTY METaITy
METOZOM BUTHCHEHHSI HUM BOJIHIO 3 PO3YHHY KUCJIOTH (00’ €MHUH aHATI3).

3M-J1a62

. 15
JlaGopaTopHe 3ansiTTst Ne 4 Kiacu Heopra"iyHUX CHOJYK.




JlabopaTopHe 3aHATTsI Ne 5 XiMivHI BJaCTUBOCTI KOMILIEKCHUX CTIOJYK.
JladopaTopHe 3aHsitTsa Ne 6 [lpuroryBaHHsS pPO3YMHIB 3aJaHOi KOHIIEHTpAIlii.
Pi3Hi ciocoOu BupakeHHsI KOHIICHTPAIlll pO3UHHY.

Jla6opaTopHe 3ansaTTa Ne 7 ['igponi3 coneil. Brumus rigpoi3zy cosieil Ha peaxiito
cepenosuia (pH) pozunny.

3arajiom 30

[Tim wac cecii cTyaeHTH AUCTAHIIHHOI (OpPMHU HABUYAaHHS BHUKOHYIOTH JaOOpaTOpPHIi
pobotu Ne 1, 3, 4, 7. 3a BUKOHAHHS KOXKHOI JIJaOOpaTOpHOT pOOOTH CTYACHTAM HApaXxOBYETHCS
o 5 6amniB, 3arajiom — 20 o6aJriB.

4. PEKOMEHJIAIIIL IO CAMOCTIMHOI POBOTU CTYJIEHTIB

4.1. 3M-JI1 OcHOBHI TOJIO:KEHHS 3araJbHOI XiMii
4.1.1. IloByanHs 00 BUKOHaHHA 3M-JI1

[TinroroBka m10 3M-JI1 BkItOUae BUBUEHHS (200 MOBTOPEHHS) TEOPETUYHOTO MaTepiany
Ta BMIHHS pO3PAaxOBYBaTH TEMAaTH4HI 3aBJaHHA 3 KypCy 3arajJbHOOCBITHBOI UHIKIJIBHOI
JTUCITUTIIIHA «X1Mis»: aTOMHO-MOJIEKYJISIpHE BUEHHS, K (yHIAMEHT Cy4acHOi XiMmii; OCHOBHI
MOHATTA B XiMil (aToM, €JIeMEHT, MOJIEKyJa, 10H, MPOCTa PEYOBMHA, CKJIaJHA PEYOBHUHA,
XxiMiyHa ¢Gopmyia, XiMidHA pPEakKilis, OCHOBHI THUIM PiBHSIHb XIMIYHUX peakIlii); BITHOCHY
aTOMHY Macy, BiIHOCHY MOJIEKYJISIPHY Macy CITOJyKH, MacOBE YHCJIO 130TOITy; OCHOBHI 3aKOHH
ximii: 3akoH 30epekeHHss Macu (M. B. JlomonocoBa — A. JlaByas’e); 3akoH 30epeKeHHS
eHeprii (A. Eiinmreiina); 3akon noctiiiHocTi ckiany (K. [Ipycra); 3akoH KpaTHUX BIJHOILLIEHb
(. HdanmpToHa); 3aKOH 00'€eMHHMX BiJIHOIIECHb, 3aKOH ABOTaJapo Ta HACIIJIKH 3 HBHOTO, YUCIO
ABoraapo. ExcnepuMeHTanbHI METOAM BH3HAYEHHS MOJIEKYJSIPHOI Macu Tra30mnoJioHoi
PEUYOBHMHU: HAWIMOIMIMPEHIIIUNA METOJI BHU3HAYCHHS MOJEKYJSIPHUX Mac pEYOBUH, SIKHM
IPYHTY€ETbCS Ha 3aKOHI ABOrajjpo; yHiBepcajbHE PIBHSHHS CTaHy rasy, sike 00’ €IHYy€ 3aKOHU
boiins-Mapiorra 1 I'efi-Jltoccaka; piBHsHHsA Knanelipona-Mennaeneesa. [lepiognunuii 3akoH
JI.I.MenneneeBa y cy4acHOMY (bopManoBaHm 1 OynoBy aroma. IIOHATTS mpo CTyMiHb
OKHCIICHHS. P03p13H;1T1/1 TUMH XIMIYHOTO 3B ;13Ky HEMOJIAPHUN Ta TOJSPHUN KOBaJICHTHUM
3B'SI130K; 10HHUH 3B'130K. OCHOBHI KJIaCH HEOPTaHIYHHUX CIOJYK.

Jlnsi BUBUYCHHS JaHUX TeM Tpeba KOpHCTyBaTuCh Jjiteparyporo [8, 9, 10, 13] ra
CTPYKTYPOBAHUM KOHCIIEKTOM JICKIIiH.

4.1.2. Tlutanusa Aas camonepeBipKH CTyAeHTIB micias BuBueHns 3M-JI1

1o Take KiIbKICTh pe4OBUHU? B SKUX OAMHULAX BUPAXKAIOTH 110 BETUUUHY?

Po3paxyBatu MonsipHy Macy pedoBuHU Fey(SOy)s.

VYKaxiTh MOJIIPHY Macy Cynab(haTHOT KUCIOTH (T/MOJIb):

[TosicHITh, UMM XIMIYHUI €IeMEHT BIAPI3HAETHCS BiJ IPOCTOI pEYOBUHU?

SIKi po3paxyHKH MOXKHA 3p0OUTH, 3HAIOUU HOPMYITY XIMIYHOI CITOTYKH?

SIK1 OCHOBHI 3aKOHU XiMii BU 3Ha€Te?

CdopMymroiiTe 3aKOH CTAJIOCTI CKIaay PEYOBHUH

OO6uuchiTe 00’em azoty (1) (H.y.), AKUi HEOoOXimHWH aiisi 1oOyBaHHS aMOHIaKy 00’ eMOoM

6 JTpiB.

9. P03paxy171Te B rpamax Macy onHiei monekynmu SO,.

10. B skiit rpym HGplO}II/I‘IHOI cucremu [.I. MenzeneeBa 3HaXoA4TbCs Ty>KHI MeTaIn?

11. B sxiit rpymi neploanHm cuctemu [.I. MenneneeBa 3HaX0AThCsI rajOreHu?

12. Sk 3MIHIOIOTHCSI METaJII4YHI Ta HEMETaJIYH1 BIIACTUBOCTI €JIEMEHTIB MO MEepioy B CUCTEMI
J.I. MenneneeBa?

13. Sk 3MIHIOIOTBCS METalliYHI Ta HEMETaJl4Hl BJIIACTUBOCTI €JIEMEHTIB IO T'PyIi B CUCTEMIi
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J.I. Menneneepa?

14. Slx 3a enexTpoHHOI (OPMYJOK aTOMa BU3HAYUTU EJIEMEHT, SIKHUH YTBOPIOE IPOCTY
PEUYOBHHY 3 BJIACTHUBOCTSIMH TUIIOBOTO METaITy?

15. SIk 3a enexTpoHHOI (HOPMYJIOI0 aToMa BU3HAYUTH EJIEMEHT, SKUH YTBOPIOE IPOCTY
PEUYOBHHY 3 BJIACTHUBOCTSIMH TUIIOBOTO HEMETAITY?

16. fIx 3a enexTpoHHOIO (HOPMYJOI aToMa BU3HAYUTH EJIEMEHT, SKH YTBOPIOE MPOCTY
PEUYOBHHY 3 BJIACTHUBOCTSIMH 1HEPTHOTO Tra3zy?

17. o Take eneKTpOHETaTUBHICTb €J1eMEHTA?

18. SIx yTBOPIOETHCS KOBAJICHTHHUH 3B'SI30K (HETIOJMSPHUIN Ta TOJISIPHUI )?

19. SIx yTBOpIOETHCS 10HHUH 3B'A30K?

20. Po3paxyiiTe CTyIiHb OKHCJICHHS eneMenTa S B ckiaaHii cronyill K,SOy,.

21. Sk xmacudikyroTh OKCHIU?

22. Sk 3a (opMyII0I0 BU3HAUNUTH KUCIIOTY, OCHOBY, CLJIb?

23. BuzHauTe i0HH, SKi YTBOPIOIOTHCS y BOAHOMY PO3UHMHI IMiJ1 4ac AMCOINaIii 0apiro XIopuIy

24, YxaxiTh CXeMy peakilii 10HHOTO OOMIHY y BOJHOMY PO34YHHI, MiJl 9ac SKOi YTBOPIOETHCS
ocaJ.

4.2. 3M-JI2 «OcHOBHM HeOpraHiuHoi XiMii»
4.2.1. TloBuyanug moa0 BuKoHanusg 3M-J12

HeoOxigHO micisi BUBYEHHS TEOPETMYHOIO MaTepiaay KOXKHOI TeMH, IS NEepeBIpKU
3aCBOEHHS X 3MicTy (0a30BUX 3HAHB), AATH BIAMOBIAI HA 3alUTAHHS I caMmoriepeBipku. s
MOTJIMOJIECHOTO CaMOCTIHHOTO BUBYCHHS AMCIUIUIIHU HEOOXIHO CKOPHUCTATHCS JIITEPATYPOIO
(ocHoBHOIO [1-6] Ta nogaTkoBoro [7-13]).

[lepenik TeM, siki HEOOX1AHO OMAHYBAaTU CTYJAEHTaM JUIsl yCHIIIHOro BUBYaHHA 3M-JI1:
MpeaMET HEOpTraHiyHoi Ximii, ii 3B'S30K 3 IHIIUMH T[PUPOJHHYMMH HAyKaMH, 3aKOH
€KBIBaJICHTIB; PO3BHUTOK mepioguuHoro 3akoHy iM. [[.I. MenpaeneeBa i OymoBy aroma B
KBaHTOBIM MeXaHilll; KBAaHTOBI YHMCJIa, 1[0 XapaKTepU3yl0Th aTOMHI opOiTa ji; npuHiun [aymi
1 mpaBuno ['ynna; mpaBuna KiileukoBchbkoro; enekTpoHHi (opmynu OaraToeneKTPOHHHX
aTOMIB; MOTEHIlAJIM 10HI3alli aTOMiB, CHOPIAHEHICTh AaTOMIB JI0 €JEKTPOHA, e(PEeKTUBHUUI
aTOMHHUU pajiyc, €NeKTPOHETaTUBHICTh, MAarHITHI BIIACTUBOCTI aTOMIB. 3B'S30K aTOMHHX
XapaKTEPUCTUK 3 EJIIEKTPOHHOK CTPYKTYyporo. [3otomu. KoBaneHTHuU# 3B'130K (MOJISpHUN Ta
HenoJisipHui). HacudeHicTh Ta HampsSIMIICHICTh KOBAJIEHTHOTO 3B’S3Ky. MeToj BaJeHTHHX
3B’s13kiB. ['10puan3anito enekTpoHHuX opoOitanei. lonHui 3B's30k. IIoHATTS mpo CTyMiHB
OKHcJeHHs. BomHeBuil 3B's30k. Metamiunuii 3B's130K. CHIM MIKMOJICKYJIIPHOI B3a€MO/III.
ArperatHuil ctaH pedoBuHU. Kiacudikaiiro, HOMEHKIATYpy, BIJIACTUBOCTI Ta CIOCOOU
OTPUMaHHS HEOpPTraHiuHWX croxyk. OCHOBHI BIAacTUBOCTI, OyAOBY, Kiacudikaiio Ta
HOMEHKJIATYpy KOMIUIEKCHUX croayk. OcHOBHI mojoxkeHHs Teopii Bepnepa. Ilpupony
XIMIYHOTO 3B’ SI3Ky B KOMITJIEKCHUX CITIOJYKaX, IX MPOCTOPOBY OY/IOBY.

4.2.2. TIuTtaHHA 10 caMolepeBipKHU CTY/AEHTIB MicJiA BUBYEeHHs po3aiiiB 3M-JI2

=

CdopmymroliTe 3aKOH €KBIBAJICHTIB. 3a IKUX YMOB CIPaBEJIMBUI 3aKOH €KBIBaJICHTIB?

2. Sk pospaxyBaTu (paKTOp €KBiBaJE€HTA MPOCTOI PEUOBHHM Ta CKJIAJHUX PEUOBHH (OKCHUIIIB,

T1APOKCHUIIB, KUCIIOT, CEPEIHIX COJICH, KUCITUX COJIEH, OCHOBHUX COJICH)?

dakTop eKkBiBaJIeHTa € MOCTIHHOIO YU 3MIHHOIO BETUYNHOIO?

SIk po3paxyBaTu MOJIIPHY Macy €KBiBaJe€HTa PEYOBHMHH, 00’ €M €KBiBaJIeHTa Ta301M010HO1

peyoBuHN?

5. Ha neitpanizanito 2,45 T Kuciotu nmoTpioHO BUTpaTtuTu 2 T riapokcuay Hatpito (NaOH).
BusnaunTt MoNIsIpHY Macy €KBiBaJIeHTa KHCIIOTH.

6. Ilpu B3aemonii 5,95 r nesikoi peuoBunu 3 2,75 r consnoi kucnotu (HCl) orpumanu 4,4 v

coii. Po3paxyiiTe MOJSIpHI MacH €KBiBaJIeHTA I[1€] pEYOBHHHU Ta COJIi, IKY OTPUMAJIH.

s ow
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7. Hammmite enekTpoHHO-rpadiuyHy KOHQIryparmito Ta eneKTpoHHy (opmymry artoma
€JIEMEHTa, 3apsAll sjpa sSKoro JopiBHIOE + 28. YKaxiTh HOTO MOJIOKEHHS y CHUCTEMIi
J.1. Menneneesa. Jlo sikoro cimeiictsa (=S, p, d, f) Hanexuts 1eit enement? st KOKHOTO
3 BaJICHTHUX €JIEKTPOHIB HAMMUILITh 3HAYEHHS 4-X KBAHTOBUX YHCETI.

8. SIki TMIM XiMIYHOTO 3B’S3KY B 3HA€TE?

9. Ha3BiTh 0COOIMBOCTI KOYKHOTO THITY 3 XIMIUYHUX 3B’ SI3KIB.

10. B yoMy CyTHICTh METOAY BaJICHTHHUX 3B’ SI3KIB?

11. Onumite npoctopoBy OynoBy Mosekyau MgCly. BkaxiTe Tun riOpuausaiii aTOMHHX
opOiTanei eHTPaIbHOTO aToMa.

12. SIxa 3a5eXHICTh iICHY€E M) TUIIOM KPUCTAIYHUX TPATOK 1 XIMIYHUM 3B’ SI3KOM?

13. SIxi OCHOBHI KJIACH HEOpPTaHIYHUX CIOJYK BH 3Ha€TE?

14, Sk momiasroTh KHCJIOTH 3a IX OKHUCITIOBAILHOIO 3/IaTHICTIO, 32 CKJIAJIOM Ta 3a CHUJIOK0?

15. HaBeniTh mpuKiIaau piBHSAHb PEaKIlii, Kl MATBEPIKYIOTh ClIa0Ki KUCIOTHI BJIACTUBOCTI
takux ampotepuux rigpokcuais:Be(OH),, Al(OH)3z;, Zn(OH),, Cr(OH)s,.

16. JloBemiTh, 110 KHUCII COJIl BUSBJISIOTH JASSKI BIACTUBOCTI KHCIIOT, & OCHOBHI COJI — JEsKI
BJIACTUBOCT1 OCHOB.

17. Hanumiite piBHSHHS XIMIYHHUX PEeakilii 3a HABEJICHOIO CXEMOIO TIEPETBOPCHb.

SO3;—H,SO,—Ca(HSO,),—CaSO,—Ca0

JlaiiTe BU3HAUEHHS Ta XapaKTEPUCTHKY XIMIYHHMX BIIACTUBOCTEH IMiTKPECICHOI PEYOBHHH Y
CXeMi IepeTBOpPEHb (3a JTOMOMOTrOI0 XIMIYHUX PeakKilii); JaiTe Ha3BY I PEYOBHHI 3T1THO
3 MI)KHApOJHOK HOMEHKIJIATYPOIO, HAITUIIITh 1l CTPYKTYpHY (OpMYITy.

18. Jlaiite Ha3By komiuiekcHid croomyii [Pt(NHs3)s]Br,. Jlo skoro Tumy BOHA HaJIeXKITh?
BkaxiTh KOMIUIEKCOYTBOpIOBaY, HOTO0 KOOpAMHALIMHE YHCIO, CTYNEHb OKHCIEHHS.
BxaxiTp miranay, iX cTeniHb OKUCHEHHS, JCHTaHTHICTh. HanmumiTe enekTpoHHO-TpadiuHy
KOH(]Irypamio Ta eJeKTpOHHY (QopMyny 10Ha KOMIUJIEKCOYTBOPIOBaua, BH3HAUYTE THII
riopuan3aiiii aToMHUX OpOiTaNel i0Ha KOMIIEKCOYTBOPIOBaYa Ta IIPOCTOPOBY CTPYKTYPY
KOMIUIEKCHOTO 10Ha.

4.3. 3M-JI3 «3arajibHi BJaCTHBOCTi PO3YHHIB»
4.3.1. IloBuanuga moa0 Bukonanus 3M-JI3

[Ticns BUBUYEHHS TeM [AHOTO TEOPETHYHOTO MOIYJIO Ui TMEPEeBIPKH 3aCBOEHHS IX
3micty (6a30BUX 3HaHb), Tpeba BIAMOBICTM HA MUTAHHS JUIsl CaMOIIEPEBIPKU CTY/ICHTIB,
HEOOXiTHO KOPHCTYBaTHCh CTPYKTYPOBaHMM KOHCIEKTOM JIEKI[ii Ta BHKOPHCTOBYBATH
ocHOBHY [1-6] Ta nomarkoBy [7-13] mitepatypy.

Temu, siki HEOOX1THO OMAHYBATHU CTYACHTAM I YCHIIITHOTO BUBYEHHS TEOPETHUYHOTO
Moy 3M-J12:

- XiMiuyHa piBHOBara y po3uMHax: OOOpPOTHI Ta HEOOOPOTHI peakilii, CTaH PIBHOBArH,
PIBHOBaXH1 KOHIIEHTpAIlii, KOHCTaHTa PIBHOBArd, BIJTUB 3MiHU 30BHINIHIX YMOB Ha CTaH
xiMiyHO1 piBHOBaru — mpuHnun Jle-lllatense (BrmMB KOHIEHTpAIlli pearyroynx peyoBUH Ta
MPOJYKTIB peakxiii, BIUIUB TEMIEPAaTypy Ta TUCKY HAa CTaH XIMIYHOI PIBHOBAru).

- Po3unnu Ta ciocobu BupakeHHsS IXHBOTO CKJIAJ/ly; HACHUYEH1 Ta HEHACUYCHI PO3UYMHU,
Koe(ilieHT PO3YMHHOCTI; PO3YMHHICTh TBEPAMX PEUOBHUH, PIIMHU Ta Ta3iB y BOl; 3aKOHU
I'enpi Ta I'enpi-JlanbToHa; pi3HI cOCOOM BUPAa)KEHHS KOHLIEHTpalii po3uuHy. BmactuBocrti
po30aBIeHNX PO3YMHIB HEEIEKTPOIIITIB: 0cMOC, 3aKoHU BanT-I'odda ta Paymns.

- BractuBocTi pO3UMHIB  €JEKTPOJITIB: TEOPII0  ENEKTPONITHUYHOI  JIucomiamii
(C. Appeniyca), cuibHI Ta ci1aOKl €JEKTPOJITH; CTYMIHb AHCOIIAIi EJIEKTPOJITY; 3aKOH
po30aBnenns OcTBanbjaa; piBHOBAry B PO3YMHAX CIAOKUX EJEKTPOJITIB;, KOHCTaHTY
eJIEKTPOJITHYHOI Jucomianii: J0OYyTOK pO3YMHHOCTI; KOS(IIIEHT aKTUBHOCTI Ta 10HHY CHITY
PO3YMHIB CHJIBHUX €JIEKTPOJIITIB, 10HHI B3a€MOAIl y pPO3YMHAX EJIEKTPOJIITIB; BIACTHUBOCTI
KHCJIOT, OCHOB Ta COJICH 3 TOYKH 30py TEOpii eNeKTPOIITHYHOI Aucomianii; i0HHUI A00YyTOK
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BOJIM, BOJHEBUI Moka3HuK (pH) po3umHiB; Tigpomi3 coneii Ta BriuB Ha pH po3unHiB.

AL

5.

4.3.2. TlutaHHs 10 caMonepeBipKy CTYeHTIB Micjsi BUBYeHHs po3aiiis 3M-JI3

OxapakTepusyiTe TOMOT€HHY Ta T€TEPOT€HHY XIMiUHI CUCTEMHU.

Oxapakrepusyite Hi3udHNN 3MICT KOHCTAHTH PIBHOBArW XiMIYHOI peaKIlii.

SIK1 YMHHUKY BIUIMBAIOTh HA 3CYB CTaHY XIMIYHOI piIBHOBaru?

Peaxist mporikae 3a cxemoro: PCls(r) << PCl;(r)+Cly(1), AH=+92,59 xJI)/Moib. Sk Tpeda
3MIHUTH a) TeMIlepaTypy, 0) THCK, B) KOHIICHTpAI[II0 BXIJHUX PEYOBHUH, 100 3CYHYTH
piBHOBAry y OiK NpsAMOi peakiii, TOOTO 30IBLIINTH BUXI1] XJIOPY?

Bu3nauTe KOHCTaHTY piBHOBArd i TOMOTE€HHOI CUCTEMHU:

2NO(1)+04(r) < 2NOy(T),

AKIIO KOHIIEHTpAllli pearyrounux pedoBHH Yy CTaHl pIBHOBArU:

BROoo~NO®

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.

26.

0.

[NO]p. = 0,20 momas/1; [O,]p. = 0,1 mons/1; [NO,]p. = 0,1 Mos/m1.
Jlatu Bu3Ha4YeHHs po3unHy. [llo Take KOHIIEHTpaIlisd pO3UnHY?
SAxi pi3uyHi Ta XIMIYHI POIECH B1IOYBAIOTHCS i1 YaC PO3UMHECHHS ?
CrniocoOu BU3HAUEHHS KOHLEHTpAIlll pO3YUHIB, iX MATEMAaTUYH1 BUPA3U.
Ska KOHIIEHTpAIllsl HA3UBAETHCA MOJISIPHOIO KOHIICHTPALII€10, OJTMHUILIS 11 BUMIPIOBAHHS ?
Slka KOHIIEHTpaIlisi HAa3WBAETHCS MOJISIPHOIO KOHIICHTPALI€I0 €KBIBAJICHTIB, OJAMHUIA il
BHMIpIOBaHHS?

. o Ha3uMBaIOTh MAaCOBOIO YAaCTKOK PO3YMHEHOI pedoBHHH? 3a sKkoio Qopmynoro ii

00YHCITIOIOTH?

SIka KOHIIEHTpAIlisl HA3MBAETHCS MOJBLIbHOIO? B skmxX omuHHISIX i BU3HAYAIOTH Ta 3a
KO0 (POPMYJIOIO ii MOKHA OOUUCITUTH?

JlaiiTe BU3HAUEHHSI €JIEKTPOJIITAM 1 HEEJIEKTPOIITaM.

Cdopmymroiite 3akoHH i1eanbHUX po3unHiB (Payns ta Bant-rodda).

OxapakTtepuzyiTe  KpIOCKOMIYHUK Ta  e0yJTIOCKOMYHHUNA  METOIM  BU3HAYEHHS
MOJIEKYJISIPHUX Mac PO3UMHEHUX PEYOBUH-HEEIEKTPOIIITIB.

[Ilo Take oOepHEHUI OCMOC 1 /1€ 3 TAKUM SIBUIIIEM MOHA 31ITKHYTUCS Y TIPUPOIi?

Jlo SIKUX CITOJTYK 3aCTOCOBHE MOHSITTS 000YMOK POZYUHHOCIE?

Pospaxyiite: a) BiacorkoBy (C%), 6) momsipuy (Cwm), B) HOpManbHy (CH), T) MOdsIbHA
(Cm) xonmentparii pozunny H3PO,, mo yTBOpHMBCS NpH po3duMHEHHI 18 T KUCIOTH Yy
282 cm® Boau. I'ycTrHA po3dHHY p=1,031 r/em’. Yomy nopisHioe tutp (T) posunmy?
OxapakTepusyiTe BJIACTHBOCTI KHCJIOT, OCHOB Ta COJIeH 3a TEOPIEI0 ENEKTPOTITHYHOT
JUCoIiaIii.

Hamumiite BuUpasw CTymiHYacTUX KOHCTAaHT Aucomiamii js opTodocdaTHOT KHCIOTH
H3POy,,

Sxi BugM coneil miansAraroTh Timpomizy? Ski coni He TriAgpomi3yroThesa? Sk BIUIMBaE
T1IpOJIi3 Ha 3HAYEHHS BOJHEBOTO Moka3Huka pH pozuuny comi?

Sxa 13 coneii: NaBr un CrBrz mignsirae peakiii rigponizy? HanmumriTe peakiiito Tiapoiizy
COJIl Y MOJIEKYJISIPHOMY, TTOBHOMY Ta CKOPOUYCHOMY 10HHOMY BUIJISIAL (MO cramisx). Ske
3HaueHHs pH (> uu <7) cepenoBuiia po3unHy? 3a JOMOMOTOIO SIKOTO 1HAMKATOpa MOXKHA
Bu3HauuTu pH po3umnny uiei con? Hanuunite Bupa3 A KOHCTAHTH T1IpOTi3Yy.

Busnaute pH po3uuny coii, sSika yTBOPIOETHCS B pE3yJIbTATI B3a€MO/IIT T1APOKCHTY HATPIIO
Ta KapOOHATHOI KUCIIOTH.

Busnaute pH po3unny codi, Sika yTBOPIOETHCSI B pE3yJbTaTi B3a€MOJIii HITPATHOT KUCIOTH
3 TIIPOKCUIOM Oapiro.

3anuiniTh B IOHHIA Ta MOJICKYJSpHIA (opmax piBHSHHSA rigpodizy coii (NHy),SO4.
Bxaxite pH cepenoBumia.

3anuuIiTe B 10HHIM Ta MONEKyIsipHiN Gopmax piBHsSHHS Tigpomizy comi HCOOK. Bkaxite
pH cepenoBuma.
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27. Jlaiite BU3Ha4YeHHS BoJHeBoro nmokasHuka (pH). Ske 3nauenns pH y pi3HHX cepenoBUIax
pO3unHiB?

28. SIki pe4OBMHM HA3MBAIOTH KHCIOTHO-TY>KHUMH 1HIUKATOpaMu?

29. Slki 3HauenHs npuiiMae pH y po3unHax pi3HHX THITIB COJICH?

30. fki ¢axkTopu BIUIMBAIOTh Ha MPUCKOpPEHHs peakilli rigpomnizy? IloscHiTe, uwomy. Sk
MIO/TABUTH T1ApOTi3?

4.4, 3M-JI4 AnajgiTHYHa XiMis
4.4.1 IloBuanHs moao BUKoHanusa 3M-J14

[Ilo6 omanyBatu TeopeTuuHi TemMu 3M-JI3 OCHOBHOrO KypCcy CTYJIEHTH IOBHUHHI
KOPHUCTYBAaTUCA CTPYKTYpPOBAaHMM KOHCIEKTOM JICKII Ta BIAMOBICTM HA TUTaHHS IS
CaMOTIEPEBIPKH.

HepeniK TEM: OCHOBHi TOHATTSA aHAIITUYHOT XiMi'l" MPe/IMET, METa, METO/IU aHaniTHqu'l'
CI/ICTCMHOFO, CTpykTypHOro anamizy. Cranii XiMiuHOTO aHan13y. OcHoBHI MGTOI[I/I SAKICHOTO
aHami3y. YyTnuBICTh 1 creUM(IUHICTh aHATMITHUYHUX peakuid. J[poboBuil 1 cucTeMaTHUHUN
aHamiz. Po3moxain karioHiB Ha aHamiTu4Hi rpymu (1-6). Posmonin aHioHiB Ha 3 aHaTITHYHI
rpynd. IToHATTS KiTbKicHOTO aHami3y. Turpomerpuunuii (00’ €MHUI) METOT aHAII3Y XIMIYHUX
pedoBuH. ['paBiMeTpHYHMI (BaroBHii) METOI aHAI3Y XIMIYHUX PEUOBHH.

4.4.2 IlutaHust Ta 3aBJIaHHS hi (1} CAMOKOHTPOJTIO CTY/JAEeHTIB
micJisi BUBYEeHHs po3ainy 3M-JI4

1. JlaliTe BU3HAYCHHS aHAMTHYHOI XiMmii sk Hayii. HaykoBe Ta mpakTH4YHE 3HAYCHHS

AQHATITUYHOL X1MiT.

OCHOBHI 3aBJIaHHS SIKICHOT'O aHalli3y.

OcHOBHI 3aBJIJaHHS KIJTbKICHOTO aHaTI3Yy.

OCHOBHI cTaJlii MPOBEICHHS XIMIYHOTO aHAITI3y.

o Take mpeacTaBHUIIBbKA MTpo0a Ta sIKi BUMOTH 10 11 Bioopy?

JInst sIKUX 11ed mMpoBOJSATH MIATOTOBKY MPOO 1 AKI OCOOIMBOCTI ii B 3aJIEKHOCTI Bij

arperaTHoro ctany 00'ekty?

Sxi ICHYIOTh crIOCOOM BUPaXKEHHS PE3yJIbTAaTIB aHali3y?

[TosicHITB, 110 03HaYa€ TOYHICTH 1 BIITBOPIOBAHICTh PE3yIbTATIB XIMIYHOTO aHATI3Y.

Hagenith (I)OpMyny TS pospaxyHKy TO‘{HOCTI aHamgy B sixux onuHUIX 11 OL1HIOIOTH?

0. ITosicHITH cyTHICTH METOAIB "cyxoro" Ta "MOKpOro" sSikicHOro aHamisy.

1. SIxi aHamiTHYHI peakiii BAKOPUCTOBYIOTh B IKICHOMY aHa131?

12. HaBeniTs TpuUKIaTd SKICHMX peakmii Mk 1oHamu. Jlmg sSKAX 1ield  BOHH
BUKOPHUCTOBYIOThCS?

13. YV yomy cyTh TEpMiHIB UyTIUBICTH 1 ClIeNU(IYHICT aHATITUYHOT PEAKITii?

14. o take rpynoBuii pearent? HaBeaiTe npukiiaay.

15. B yomy nomsirae CyTHICTh IPOOOBOTO Ta CUCTEMATUYHOTO aHAII3y?

16. YV dyomy mnossdrae npuHIMI Kiacudikauii KaTiOHIB Ha aHamiTuuHi Trpynu? HameniTh
KOHKPETHI IPUKIIAIH.

17. Y yomy mnonsrae npuHUMN Kiacudikauii aHiOHIB Ha aHanmiTuyHl rpynu? Hasenith
KOHKpETH1 MPUKIIaJIH.

18. Ha3BiTh 4YOTHpM TpynHu XIMIYHHX pEaKIii, fAKi JieXaTb B OCHOBI THTPOMETPHYHOTO
aHamizy?

19. Sxwuii 3aKOH JIGKUTH B OCHOBI 00'eMHOTO aHami3zy. ChopMyIroiTe e 3aKoH.

20. IIlo Take cTaHAapTHI PO3UMHU Ta SIKI € CIOCOOM IX MPUTOTYBaHHS?

ook owi

RE oo~
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21.

22.

23.
24,

[Ilo Take rpaBiMeTpuuyHUN aHami3? Sk 3aCTOCYBYIOTH TpaBIMETPIO ISl aHAII3y BOJIHHUX
00’ €KTiB.

B skifi mocnioBHOCTI MPOBOASATH rpaBiMeTpuuHMM aHaniz? Ha3BiTe omeparii, siki mpu
bOMY aHaNi31 3A1HCHIOIOTb.

Ha saxomy 3akoHi xiMii 6a3yroTbest MeToau rpaBiMetpii? Chopmymroiite Horo.

[TosicHITE CYTHICTP BaroBOro BH3HAYCHHS KOMIIOHCHTH MPHUPOIAHOI BOJAH METOJIOM
OCajKEHHSI.

4.5. PexomeHaauii 10 camMocTiiiHOI po00oTH cTyaeHTa 3 BUKoHaHHs 3M-J1a61
4.5.1. Ilopaau 11010 BUKOHAHHSA TecTOBOro 3aBaanust 3M-Jla61

Jns  ycmimuHoro BuBYeHHS Tem 3M-JlaG-1 crynentam Tpeba KOpHCTYBaTHCh

aitepatypoto [3, 4, 6] Ta CTpyKTYypOBaHHM KOHCIEKTOM Jekmii [5]. s camomnepeBipku
CTYJICHTH ITOBUHHI BIIMIOBICTH Ha TUTaHHs, K1 HABEICHI HIDKYE.

N =

P ©O©®NoUA

11.
12.
13.
14.

. SIka TOUHICTH 3BaXKyBaHHS Ha TEXHOXIMIYHUX Tepe3ax?

el A

O No O

10.

0.

45.2. IInTanHs 10 camonepeBipkM cTyaeHTIB mic/isi BuB4eHHs 3M-JIa61

[Iuragus Ui caMOIIEPEBIPKY Hicis BUBYEHHS MarepiaiiB JtadopaTopHoi podoru Nel
SIK mpaBWIIBHO HATIOBHATH MINETKU P1IKUMH HEOE3MEUHUMHU PEUOBUHAMU ?
o Tpeba 3pobuUTH, SKIIO HA PYKU UM HA OJAT TOIAB KOHIIEHTPOBAHUI PO3YHH KUCIOTH
abo myry?
3 AKUMHU HarpiBaJIbHUMH TNPUOOpaAaMU MOKHA TPAIIOBATH, SKIIO MA€ENl CIOpaBy 3
BOTHCHEOE3IMEYHUMH UM JIETKOTOPIOYUMH PEYOBHHAMMU?
Sk nmpaBUJIBHO HArpiBaTH TBEP/Il Ta PIAKI PEUYOBUHHU Y XIMIYHOMY TTOCY11?
Ski Mipu npUKMarOTh NpU NOPaHEHHAX a0o mopizax cKiIoM?
SAxi mipu nepitoi HeoOXiTHOCTI TPUINMAIOTh IPH BUHUKHEHH1 TTOXKapy?
[Ilo HeoOXiIHO 3pOOUTH MPU OTPYEHHI MapaMu HEOE3MEUHUX PEUOBUH?
Slxa OCHOBHA YacCTHHA K TEXHOXIMIYHHX, TaK W aHAJIITHYHUX TEpe3iB?
3a 10TOMOT 00 SIKOTO MPUCTPOIO APETHP BBOJUTHCS B 11107
Konm mMokHa KJIacTH Ha 4Yaii Tepe3iB Ba)XKKU Ta MPEAMET, [0 3BaXYIOTh: SKIIO apeTUp
MIJHATUN Yd OMYyIICHUI?
[Tpwu sikiii TemMmepaTypi MOXKHA 3BaKyBaTH MpeIMETH ab0 PeakTHUBU?
Ha sixy wamry Tepe3iB MOXHA KJIaCTH MPEAMETH Ta PEaKTUBH, Ta HA IKY — BaXKKH?
VY KoMy MOCyli MOKHA 3BaXKyBaTH PEaKTUBU?
Uu MOKHA JTICTaBaTH BAXKKH 13 IIYXJISIU pyKamu?

[Iuragus JUis caMOIIEPEBIPKY HiC/s BUBYEHHS MaTepialiiB JtadopaTtopHoi podortu Ne2
Ha3BiTh METOIM KUIBKICHOTO aHAII3Y.

B womy nonsirae cyTh TpaBIMETPUYHOTO aHATI3Y?

Sxi po3paxyHKH MOKHA BUKOHATH, 3HAIOUU (POPMYITY CIIOTYKHU?

B dWoMy monAraroTh BIAMIHHOCTI MiX MPOCTINIOK (EMIIPUYHOI) Ta MOJEKYJISIPHOIO
(icTuHHOIO) (hopMyTaMu XIMIYHOT CIIOTYKH?

[Ilo Ha3uBaIOTh BIIHOCHOIO TYCTHHOIO Mapy PEUOBUHU BITHOCHO 1HIIOTO ra3y?
Cdopmymtoiite 3ak0H ABOTraapo.

SIKi pe4OBHMHU HA3UBAIOTh KPHCTAIOTiIpaTaMu’?

B gomy momnsrae meron Bu3HaueHHS (HOPMYIH KPUCTATIOTIAPATY 3a BUAAJICHHSIM JIETKOTO
KOMITIOHEHTY?

[Ipu skiii TemmepaTypi MOKHa HarpiBaTH KpHUCTaJOTiApaT MiJHOTO KyMopocy, He
JIOTYCKalouu pylHyBaHHs 0€3BOHOT coui?

SIkuii 3aKOH BUKOPUCTOBYIOTH JIJISl PO3PaXyHKY (hOPMYITH KpUCTATIOTiIpaTy?
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[luTaHHs A58 caMONEPEBIPKH MMiciis BUBYEHHS MaTepiaiiB JlabopaTopHoi po6oTu Ne3

[I{o Ha3MBaIOTH €KBIBAJIEGHTOM PEYOBHHU?

CdopmymroliTe 3aKOH €KBIBaJICHTIB.

3a AKMX YMOB CIIPaBEJIMBUI 3aKOH €KBIBAJICHTIB?

o Ha3uBaOTh PaKTOPOM €KBIBAICHTY PEUOBUHU?

Sk po3paxyBatu (pakTOp €KBIBAJIEHTY MPOCTOI PEUOBHHHU Ta CKJIAJHUX PEYOBUH (OKCHIIB,

T1APOKCHUIIB, KUCIIOT, CEPEIHIX COJICH, KUCITMX COJIeH, OCHOBHHUX COJICH)?

Sk po3paxyBaTH MOJSPHY Macy €KBIBaJEHTY pPEYOBHHHM Ta €KBIBAICHTHHH 00’eM

ra3onoaioHoi peyoBUHU?

YoMy 10pIBHIOE KUIBKICTh PEYOBHHH €KBIBAJICHTY?

dakTop EKBIBAJICHTY € MOCTIHHOIO YX 3MIHHOIO BeTUINHOIO? Bij SKuX (aKkTopiB 3a1CKUTh

3HAYEHHS €KBIBAJICHTY PEYOBUHU?

9. Opna ¥ Ta X KUIBKICTH MeTamy cromydaeTbes 3 0,2r okcuceny ta 3 3,17r rajoreny.
BusnaunTti MOJIIpHY Macy €KBiBaJICHTY TaJOTEHY.

akrwnpE

S

o ~

4.6. Pexomenaamii 10 camocTiiiHOI po00TH cTyJdeHTa 3 BUKOHaHHA 3M-J1a62
4.6.1. Tlopaau o010 BUKOHAHHS TeCTOBOI0 3aBaaHusa 3M-J1a62

Jns  ycmimuHoro BuBYeHHS TeMm 3M-JlaG-2 crynmeHtamMm Tpeba KOPHCTYBaTHCh
aitepatypoto [3, 4, 6] Ta CTpyKTYypOBaHHM KOHCIEKTOM Jekmii [5]. s camomepeBipku
CTyJIeHTaM TpeOa BiAMOBICTH Ha MTUTaHHS, SKi HABEJICHI HIDKYE.

4.6.2 TluTaHH$ A0 caMomnepeBipKH CTyAeHTIB micas BuBYeHHs1 3M-J1a62

[IuTands U1 caMOIIEPEBIPKU HICIsI BUBUEHHS MaTepiaaiB JadoparopHoi podotu Ned

SIki pe4OBMHU HA3UBAIOTh MPOCTUMH, Ta K1 — CKIATHUMU?

Sk knmacu@iKyroTh B HEOPTaHIuHIN XiMii CKJIaJH1 peYOBUHU?

Sxi HeopraHiuHI PEYOBHMHHU HA3WBAIOTh OKCHAaMHU? SIK MOIUIAIOTH OKCHUIW 3a XIMIYHUMU

BJIACTUBOCTSIMU?

4. SIki HeopraHiYHI PEYOBHMHHU HA3MBAIOTh OCHOBaMH? SIKi XIMIYHI BJIACTHBOCTI MPOSIBISIOTH
ocHOBU? SIKi OCHOBU Ha3UBAIOTh JIyramMu?

5. Slxi HeopraHiuHi peYOBMHU HA3UBAIOTh KUcIoTamMu? SIKi XiMiYHI BIACTUBOCTI MPOSBISIOTH

KHUCIJIOTU?

SIK MOMIIAIOTE KUCIOTH 3a 1X OKHUCIIIOBAJILHOIO 3/IaTHICTIO, 32 CKJIAJIOM Ta 3a CHUJIOK0?

SIki HeopraHiyHi pPEUYOBMHU HA3WBAKOTh aM(POTEpHUMHU Tigpokcuaamu? ki XiMmiuHi

BJIACTUBOCTI MPOSIBISIIOTH aM(OTEPHI TAPOKCUIN?

8. ki HeopraHiyHi pe4OBMHU HA3UBaIOTh coysiMu? Ha siki BUu MOALISI0TE cOti?

9. ki ximMi4yHI BIaCTUBOCTI HpHTaMaHHl cepeJ:(HlM coJAM?

10. SIx MOKHA OTpUMATH KUCIi Ta OCHOBHI COJi?

11. JloBexdiTh, MO KUCII COJII BHSBISIOTH ACSAKI BIACTUBOCTI KHCJOT, OCHOBHI COJI — JEAKI
BIIACTUBOCT1 OCHOB.

12. SIx mpaBUIILHO HA3BaTH KHUCIIOTHU 32 MIXKHAPOHOK HOMEHKJIATYPOO?

13. SIx mpaBUIILHO HA3BATH COJIi 32 MI>KHAPOTHOK HOMEHKIJIATYPOIO?

wmn

~No

[luTaHHs A58 caMONEPEBIPKU MMicJis BUBYEHHS MaTepiaiiB JIabopaTopHOi po6oTu Ne5

Skuii Knac CnoayK Ha3MBalOTh KOMILIEKCHUMU?

2. Slxa HaykoBa Teopisl MOSICHIOE OYJJOBY Ta OCHOBHI BJIACTUBOCTI KOMIUIEKCHUX cronyk? Kum
BoHa Oyna chopmynpoBaHa?

3. Sxi Bumu cep po3pi3HAIOTH Y KOOPAMHALIWHUX CHOIYKax Ta SIK iX Ha3UBaroTh? SIka i3
cdep y BOIHOMY pO34YMHI MPAKTUYHO HE JUCOIIIIOE HAa 10HU?

4. SIxi 4aCTMHKM KOMILJIEKCHOTO 10HY Ha3MBAaIOTh KOMILJIEKCOYTBOPIOBaYeM (LIEHTPAIbHUM
aTOMOM), Ta sIKi — JIiraHgaMu?

=
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No:,

© ™

10.
11.

12.

13.

A

o vl

10.

11.

12

Noak~whE

© ™

10.
11.
12.
13.

ATOMHU SIKHX €JIeMEHTIB (s-, P-, d-, f-) "acTimie BUCTYNAIOTh K KOMIUIEKCOYTBOPIOBaY?

Sk BU3HA4YaIOTh 3apsi]] UEHTPAIBHOTO aTOMY (KOMILIEKCOYTBOpIOBaya)?

Axi vacTuHKH MOXyTh Oyt mirangamu? Illo Ha3uWBarOTh KOOPAMHAIIMHOIO €MHICTIO
(meHTaHTHICTIO) JiraHaiB?

o Ha3uBalOTh KOOPAUHALIMHUM YUCIOM KOMIUIEKCOYTBOpIOBaya?

SIx BU3HAUaAIOTh 3aps]l KOMIUIEKCHOTO 10HY?

Sk ckaaroTh Ha3BU KOMILIEKCIB: aHIOHHUX, KATIOHHHUX, €JIEKTPOHEHTpaTbHUX ?

SIK 3 TOYKM 30py BaJEHTHUX 3B’SI3KIB IOSICHIOIOTh MEXaHI3M YTBOPEHHS Ta CTPYKTYpPY
KOMIUIEKCIB?

SK UCOIIOITh BOAHI PO3YMHHM KOMIUIEKCHHX CHOJNYK? SKy Aucoriaiiio Ha3WBaIOTh
NEPBUHHOIO, Ky — BTOPUHHOIO?

[Ilo Take KOHCTaHTa HECTIMKOCTI KOMIUIEKCHOrO 10HY? SIK BOHa XapakTepH3ye CTIHKICTb
KOMIUIEKCY MPH po3mai?

[luTaHHs 4S9 caMONEPEBIPKHU MMic/isd BUBYEHHS MaTepiaiiB JIabopaTopHOi poboTu Neb
JlaiiTe BUBHAYCHHS PO3UYUHY.

[Ilo Take KOHIIEHTpAILIiSl POZUUHY?

SIKi pO34UMHU HA3UBAIOTH KOHIICHTPOBAHUMU Ta SIKi — p030aBIECHUMU?

OxapakTepuszyiTe CIMocoOM BHU3HAYEHHS KOHIIEHTpAIlli pPO3YMHIB Ta IX MaTeMaTHU4HI
BHpPa3HU.

SIK po3paxoByIOTh KOHIIEHTpAIlii npH 3MiIIyBaHHI PO3YUHIB?

Pospaxyiite moisapHy KOHueHTpaImo 20 %-ro po34MHY XJOPUAHOI KHCIOTH, BiTHOCHA
rycruna sikoro 1,1 r/em®?

Ska mossipHa KOHI_leHTpaHiH ekBiBajieHTa po34ynHy, B 300 mi sikoro mictutees 10,5 T
ripoKcuaa Kamiro?

[Ilo Ha3uBalOTh MAacOBOIO YACTKOI pPO3YMHEHOI pedyoBHHH? 3a sKow (opmysow ii
00YHCITIOIOTH?

v qoMy CYTHICTb TpaBHIIa 3MilIyBaHHS (MIPaBUIJIO «XPECTa») MPHU MPUTOTYBaHHI PO3UYUHY
MPOMDKHOT KOHIIEHTpAIlii 3 O1L7IbII PO3BECHUX Ta OUIbII KOHIIEHTPOBAHUX PO3UUHIB?

SIka KOHLEHTpallisl HA3UBAEThCS MOJISUIBHOIO? B AKMX OAMHUIX 11 BU3BHAYAIOTh Ta 3a SIKOIO
dbopmyoro ii MoxkHA 00UHCTUTH?

SIK1 1ICHYIOTh CLIOCOOM MPUTOTYBAHHS PO3UMHIB?

. Ik BU3HAYUTH T'YCTUHY PO3UYMHY 3a I0NIOMOTOI0 apeoMeTpa’?
13.

Ski mpaBuIIa MOBOKEHHS 3 apEOMETPOM?

[Iuragus JUis caMOIIEPEBIPKYU HiC/s BUBYEHHS MaTepialiiB JtadopaTtopHoi podortu Ne7

SIK1 pe4OBMHU HA3MBAIOTh €JIEKTPOIITaMU? SIKi HEOpraHiYH1 pEYOBUHHU € €JIEKTPOIITaMu?
3a SIKUM TIPUHIIMIIOM €JIEKTPOITH MOAUISIOTh Ha CUIIBbHI, CEPeIHBOT CHIIN Ta CJIa0Ki?

[Ilo Take cTymeHb QUCOIIIAIl] Ta KOHCTAHTa JUCOIlaIlli eeKTpoiTa?

Bona, sx pedyoBuHa, € CUIBHUM YU CIIA0KHM €IIEKTPOIIITOM?

Sk B11OyBa€eThCs CTyMIHYACTA TUCOLIAIIIS CITAOKUX €IEKTPOJIITIB?

o Take ioHHUN JOOYTOK BOIU?

JlatiTe Bu3HaueHHs BogHeBOro nmokaszHuka (pH). SIke 3nauenus pH y pi3Hux cepegoBuiax
BOJIHUX PO3YHHIB?

SIKi peuOBHUHU HA3UBAOTh KUCIOTHO-TY)KHUMH 1HJIUKATOPaMH?

SIky peakiiiro Ha3UBAKOTh TiIPOTiI3?

SAxi Tunm comnel TiApomi3yTh? SIKUil TUI COJiel He MiAJATae peaKilii riaposizy?

3a SIKUM TTOKa3HUKOM BH3HAYAIOTh CHITY Ta CIA0KICTh KUCIOT Ta OCHOB?

SIxi 3HaueHHs npuiimae pH y po3unHax pi3HUX THUIIIB COJE?

SIki (hakTOpH BIUIMBAIOTH HA MPUCKOPEHHS peakiii r1ipodizy? Sk moJaBuTH Ti1poiz?
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5. IUTAHHA 10 3AXOA1IB IOTOYHOT O, IIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TecrosBi 3aBgannsa 10 3M-JI1

1. Cepen HaBeneHNX POpMYyTIOBaHE BUOSPITh 3aKOH CTAJIOCTI CKIaay PEYOBUH
[1,c.15;5,c.23]

2. Cepen HaBeaeHUX (HOpMyJT BU3HAUTE GOPMYITYy OCHOBU [1,c.137-138; 5, c.13-15]
3. Cepen nepeniueHux BUOEpiTh GOPMYITY KHCIOTH [1,c.138-141; 5, c.15-16]
4. Cepen HaBeneHux Gopmyn BUOEpiTh Gopmyiry coi [1,c.141-146; 5, c.17-19]
5. Cepen HaBenenux ¢hopmys BUOEPITh GOPMYITy OKCHIY [1,c.134-137; 5, ¢.11-13]
6. BubepiTs npaBmiIbHE 3HAUCHHS MOJIIpHOT Macu optodocdary Harpito NagPOy

[1,c.12-14; 5, ¢.8; 8, c. 6-18; 9, c. 10-40]
7. BubepiTh npaBUIbHE 3HAUEHHS MOJIAPHOI MacH cynbdaty 3amniza (II).
[1,c.12-14; 5, ¢.8; 8, c. 6-18; 9, c. 10-40]
8. VYkaxiTh, fiKa KUTbKICTh TpaMiB BiamoBigae 1 Moib kucHO (O,)
[1,c.12-14; 5, ¢.8; 8, c. 6-18; 9, c. 10-40;]
9. Sxwuii 00’em (i) Biamosimae 1 monb razy NO,? [1,c.15;5,¢.9;8,c.6-18; 9, c. 10-40]
10. BuGepitsb BipHe 3HaueHHs Macu (T) 1 Mmonekynu giokcuaa kapoona CO,
[1,c.14;5,¢.9; 8, c. 6-18; 9, c. 10-40]
11. SIkuit 06’eM 3aiimae 1 Mojb kucHio (O;)? [1,c.15;5,¢.9; 8, c. 6-18; 9, c. 10-40]
12. Cepen naBemeHuX (GOpMyYJT BU3HAUTE PSIAOK, YTBOPCHH JUIIE 3 THX EJIEMEHTIB, SKi
HA3UBAIOTh JIY)KHUMHU METaJlaMH
[1,¢.27-32; 7, c.46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
13. Busnaure paa0K, yTBOPEHHI JIUIIIE 3 THX €JIEMEHTIB, sIKi HA3UBAIOTh TaJIOTCHH
[1,¢.27-32;7,c.46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
14. BusHaure ps0K, yTBOPEHHH JIMIIE 3 TUX €JIEMEHTIB, K1 HA3UBAIOTh 1HEPTHI1 (OJ1aropo/iHi)
rasu [1,¢.27-32; 7, c. 46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
15. HasBaTu elleMeHT, elleKTpoHHa popMyia skoro 1s22s°2p*
[1,¢.27-32; 7, c. 46-52; 8, c. 19-37; 9, c. 40-82;13, ¢. 22-30]
16. BuOepiTh enieMeHT, MeTalliuH1 BIACTUBOCTI SIKOTO HAMCUITBHIIII:
[1,¢.27-32; 2, c. 46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
17. BuGepiTh e1eMeHT, HeMeTalllyH1 BIaCTUBOCTI SIKOI'O HAalCHUJIBHIIII:
[1,¢.27-32; 7, c. 46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
18. Bubepitsb, siky macy (r) kucinotu HCI tpeba nomatu po 10 rpamie nyry KOH, mo6

MPOMIILIA peaKilis HelTpaizalii [1,c.24-26; 7, c. 43-45]
19. fIka 3 mpHUBEJICHUX PEAKIIil € PEaKIie€r OOMiHy? [5, c.19-20]
20. fIxa 3 mpuBEACHUX PEaKiliii € peakiier CrIoaydeHHs? [5, c.19-20]
21. SIka 3 MpUBEACHUX PeaKiliii € peakifiero po3kiamay? [5, ¢.19-20]

5.2 TecroBi 3aBaanusa a0 10 3M-J12
1. Cepen HaBeneHux GopMynnoBaHb BUOEPITh GOPMYIIIOBAaHHS 3aKOHY ABOTaJIpo
[1,c.15;5,c.23]
Bubepith popMyntoBaHHs 3akoHy 00’ eMHUX BinHomieHb ['eil-Jlroccaka  [1, c.15; 7, c.23]
Bubepits popmynoBaHHS 3aKOHY 30epeKeHHS Macu [1,c.18;5,¢c.21;7,c.15]
4. HeBigoMa KiJIbKICTh M€Taly, MOJSIPHA Maca €KBIBAJIEHTA SIKOTO JIOPiBHIOE 27,9T-€KB/MOJb,
BUIITOBXYE 13 KucioTu 700mit BoaHto (H.y.). O6unciutu Macy merany. [1, ¢.20; 5, ¢.26-30]
5. Bubepith BipHE 3HaAYCHHS MOJISIPHOI Macu €KBIBaJIeHTY cynbdary 3amiza (II)
[1,¢.20;6, c.26-30]
6. BuOepiTh npaBuiIbHE 3HAUYCHHS MOJIIPHOI MAaCH €KBIBAJICHTY HITPATHOT KUCIIOTH

[1,¢.20; 5, ¢.26-30]

w N
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Bubepith BipHe 3HauCHHS eKkBiBasieHTHOro 00’ eMy amoniaky (NH3)  [1, ¢.20; 5, ¢.26-30]
Bubepite 3 mpuBeneHUX €IEMEHTApHUX YaCTHHOK Ti, IO € OCHOBHHMH Yy CKJIAAi siapa

o N

aToMa [1,¢.32-36; 5, c.32]
9. Bkaxirh, sKa KUIBKICTh HEUTPOHIB MICTHUTBCA B SApax aTOMIB 130TOMIB Kaio
SK, 5K, K [1, ¢.32-36; 5, ¢.32]

10. BubGepith BipHE CTBEp/KEHHSA. Y MOJEKYHII, II0 YyTBOPEHA 10HHUM XIMIYHUM 3B’SI3KOM,
aToM, SIKMM TepenaB CBili ENEKTPOH Ui CTBOPEHHS 3arajbHOi EJIEeKTPOHHOI mapw,
MIEPETBOPIOETHCS HA. .. [1,¢.97; 5, c.49]

11.Cxnanite eneKkTpoHHO-rpadiyHy KOH(Irypaiiro atoMa eleMeHTa, 3apsa sAapa SIKOTo
nopiBHIOE +24. J1i KOKHOTO 3 BAJICHTHUX €JEKTPOHIB HAMUINITh 3HAYEHHSI 4-X KBAHTOBHX
gyucen. SIki BIacTUBOCTI (METaliuHi, HEMETaI14H1) IpuTamManHi eneMenTy? J{o sikoi poaunu
HaJIeXUTh el  eneMeHT? VYkaxiTe Horo wmicue y Ilepioguuniii  cucrtemi
im. JI.I. Meneneesa. [1, c.40-55, 57-63; 5, ¢.35-39]

12. Cknanite enekTpoHHO-TpadiuHy KOHQITypaliro aromMa eJeMeHTa, 3apsa sapa SKOTO
nopiBHIOE +28. JJi KOKHOTO 3 BAJICHTHUX €JEKTPOHIB HAMUIIITh 3HAYCHHSI 4-X KBAaHTOBHX
qucesl. SIKi BIaCTUBOCTI (METaJi4H1, HEMETaJlyH1) IpuTaMaHHi eneMeHTy? J{o sikoi poauHu
HaJeXKUTh IIed  elmeMeHT? YKaxiTb #oro wmicie y Ilepiogmunii  cucTtemi
im. JI.I.Menneneena. [1, ¢.40-55,57-63; 5, ¢.35-39]

13. BuGepiTh BipHY Ha3BYy YaCTHHKH, 1110 300paxyeThes hopmyrnoro CH3;COO

[1,c.32-36; 5, c.32]

14. BuGepith BipHE (hOPMYITFOBAHHS TIOHITTS «130TOTI»: [1, c.32-36;5, c.32]

15.BcraBTe BipHE cTBEepAKEHHs. ['pynma — 1€ BepTUKaJbHUN CTOBI B TAOJUIl €JIEMEHTIB
iMm. JI.I. MeHneneeBa, y sKkoMy KOKHUH €JIEMEHT Ma€ OJTHAKOBY.. ..

[1, c.40-55,57-63; 5, ¢.35-39]

16. BctaBTe BipHe cTBepkeHHs. llepiom — Iie TOPU3OHTAIBLHHUMA PSAJ B TaOJIHUINl CIEMCHTIB
M. JI.I. MennieneeBa, y skoMy KOXHUH €JIEMEHT MA€ OJJHAKOBY

[1, c.40-55,57-63; 5, ¢.35-39]

17. Enexrponna ¢opmyia enementa 1s°25°2p°3s3p°4s?3d™°4p°®. Bubepits HOMep mepiony, B

SKOMY 3HaXOJIUThCA €JeMeHT B nepioanuHii cucremi J1.1. Menneneena
[1, c.40-55,57-63; 5, ¢.35-39]
18. Onumite mpoctopoBy OymoBy mosiekynu AlCl;. Brkaxite Tum riGpuausaiii aTOMHHX

opOiTasiell IEeHTPATLHOTO aTOMa. [1, c.85-88; 5, c.42-44]
19. Onumite mpocTopoBy OymoBy Mosekyiaun Bel,. Bxaxite Tum ribpuausaiiii aTOMHHX
opOiTasiell IEeHTPATBLHOTO aTOMa. [1, c.85-88; 5, c.42-44]

20 YxaxiTh, KA 3 eJIEKTPOHHUX (popMyn BianoBigae aHiony xjaopy Cl™
[1, c.52-55; 7, c.94-95]
21. SIka 3 eneKkTpoHHKX (opMyI BimmoBinae iony xmopy C1™? [1, c.52-55; 7, ¢.94-95]
22. Cepenl IpUBEICHUX HIKYE EIEKTPOHHUX (POPMYI BKOXKITh HEMOKIIUBY
[1, c.52-55; 7, ¢.94-95]
23. YKaxiTh MAaKCUMAJIbHY KUIBKICTh 3HaU€Hb 0pOimanbHo2o KBaHTOBOrO uucia (1) moxause
JUTsl EHEPTeTUYHOTO PiBHSI, 20/106He KBAHTOBE YHCIIO SKOTO JOPIBHIOE 4 (n=4).
[1,c.42-43; 5, c.35; 7, c.75-77]
24.BubepiTh CKUTBKM 3Hau€Hb opbOimanbHo2o KBaHTOBOro uymcna (1) moxmuBe s
E€HEePTeTUYHOTO MiIPIBHS, 20/106He KBAHTOBE YUCIIO AKOTO AOpiBHIOE 3 (n=3).
[1,c.42-43; 5, c.35; 7, ¢c.75-77]
25. Bu3HauTe psAaoK CIONYK, IS SKHX XapaKTepHUH TUTbKA KOBAJICHTHHUH MOJISIPHUH 3B'SI30K
[1,¢.73-79; 5, c.41-47]
26. Slxa BIacCTUBICTh XapaKTEPU3YE «METATIUHICTh) eleMeHTa? [1, c.52-55; 5, ¢.52-55]
27.Bubepith BipHE CTBEPKCHHS. Y MOJIEKYNi, II0 YTBOPEHA 10HHUM XIMIYHHM 3B’S3KOM,
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aToM, SIKMIl IepenaB CBIM €JNEKTPOH Ul CTBOPEHHS 3arajbHOi €JIEeKTPOHHOI Hapw,
MIEPETBOPIOETHCS HA [1,¢.97-100; 5, c.49]
28. Ha3BiTh BIACTUBICTh 10HHOTO 3B’ SI3KY [1,¢.97-100; 5, c.49]
29. BuzHauTe psSAOK CIONYK, Ul AKX XapaKTepPHUN TUTBKH 10HHHH 3B'SI30K
[1,¢.97-100; 5, c.49]
30. Bubepith BipHE (OpMYITFOBaHHS MO0 XIMIYHUX BJIIACTUBOCTEN aMPOTEPHUX TiPOKCHIIB.
[1, c.140-141; 5, c.13-14,17]
31. BkaxiTh XiMiuHy (HOpMYITy KUCIIOTH, NaiTe iif Ha3BYy, CKIAMITh CTPYKTYpHY hopMyIry
[1, c.138-141; 5, c.15-16]
32. BkaxiTh XiMi4HY (POpMYITy KHCIOTHOTO OKCHIY, NaliTe HOMY Ha3BY, CKIAIITh CTPYKTYPHY
bopmyay [1,c.134-137; 5, c.11-13]
33. [atite Ha3By komruiekcHil cionymi [Ag(H,0),]CI. o sixoro Tuiry BoHa HaNEXKITh?
[1, ¢.359-363; 5, ¢.60-61]
34. Taiite Ha3By KoMIuiekcHii crionyii [Pt(NH3)4]Br,. [{o sikoro Tumy BoHa HaJIeXKIiTh?
[1, ¢.359-363; 5, c.60-61]
35. BkaxiTh KOMIUIEKCOYTBOPIOBAY, HOTO KOOPAWHAIIMHE YHCIIO, CTYNEHb OKHCICHHS Y

KomrutekcHin cromyti [Pt(NH3),]Br,. [1,¢c.359-368; 5, ¢.59-61]
36. YKaxiTh KOMILICKCOYTBOPIOBAY, OO0 CTYIEHb OKMCICHHS Ta HOTO KOOPIUHAIIIHE YHCIIO
B KomiutekcHil cromyiti [Co(NH3)sCI]1SO,. [1,¢.359-368; 5, ¢.59-61]

37. YkaxiTh BipHE 3HAYCHHS JCHTAHTHOCTI JiirauaiB y koMruiekcHii crionyii [Cr(H,0)6]Cls
[1,¢.359-368; 5, c.59-61]

38. YkaxiTh BipHE 3HAUYCHHS JCHTAHTHOCTI JIITaH B y KoMIUTeKkcHii croymi [Ag(H,0),]CI.
[1, c.359-368; 5, c.59-61]

5.3.  TecroBi 3apaanus 1o 3M-JI3

1. BuOepiTh BipHE CTBEP/DKEHHS IOJI0 XapaKTEPUCTUKH MOJIIPHOI KOHIIGHTpaIlii po3duHy
(Cw) [1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
2. BuOepiTh BipHE CTBEPKECHHS, III0 XapaKTEPHU3yE MACOBY YaCTKy PEUOBHUHH Y PO3UHHI.
[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
3. BubepiTh BipHE CTBEPKEHHS, 1110 XapaKTEPU3yE HOPMAIIbHY KOHIICHTPAIIII0 PO3YUHY.
[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]

4. SIk Ha3WBa€ThCSA TOMOTCHHA TEPMOJWHAMIYHO-CTIMKA CHCTEMa, SKa CKIIaJaeThes 3

JIEKIJTbKOX KOMITOHEHTIB? [1,c.151-152; 5, ¢.71-76; 7, c. 205-206]
5. Bubepits BipHe 3HaueHHs HopMmainbHOi (CH) koHueHtpauii 10% po3umny NaOH
(p = 1,109 r/cm®)? [1, c.154-155; 5, ¢.76-77;7, c. 206-208]

6. BuGepits BipHe 3HaueHHs THTPY 30% -ro posunny coi Na,Cr,07 (p = 1,14 r/em’).

[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
7. Yomy nopiHioe MossipHa (Cm) koHuentpauis 20% poszunny KOH (p = 1,17 F/CMS)?

[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
8. BubepiTh BipHE 3HauYeHHS HOpMaibHOI KoHUeHTpauii 25%-ro po3uuny coai K,CrO,4

(p = 1,12 r/em) [1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
9. V SKMX OJMHMISX BHUMIPIOBAHHS BH3HAYAIOTh MOJISUIBHY KOHIIEHTPAIIF0 BOIHOTO
po3unHy? [1, c.154-155; 5, ¢.76-77; 7, c. 206-208]

10. BubepiTh BipHE 3HAUECHHS OJMHUII BUMIPIOBAHHS MOJIIPHOI KOHIIEHTpAIlii pO3unHy
[1, c.154-155; 5, ¢.76-77;7, c. 206-208]
11. 'V sxkux oAMHUIAX BUMIPIOBAHHS BU3HAYAIOTH TUTP PO3UMHY?
[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
12.Bubepith BipHe 3HadeHHA po3uuHHOCTI coii AgCl, skmo 100yTOK pPO3YHMHHOCTI
JIP(AgCl) = 1,8-10™"° [1,¢.173-175; 5, ¢.96-97; 7, c. 241-242]
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13.Bubepith BipHE B3HAYEHHS PO3YMHHOCTI cojii MnS, sKmo g00yTOK PO3YUHHOCTI
JIP(MnS) = 2,5x107 [1,c.173-175; 5, ¢.96-97; 7, c. 241-242]
14. BuGepith BipHE 3HaUCHHS peakilii cepenonuiia ta pH po3unny mpu riapomisi coni FeSO,
[1,c.178-181; 5, ¢.94-96; 7, c. 249-254]
15. BubGepith BipHE 3HaUCHHS peakilii cepenonuia ta pH pozuuny mpu riapomisi comi K,COs
[1,c.178-181; 5, ¢.94-96; 7, c. 249-254]
16. Bwubepith BipHE CTBEPKEHHS, 10 XapaKTeprU3y€e BOHEBHM moka3HUK (pH)
[1,c.175-177; 5, c.87-89; 7, c. 243-245]
17. SIke 3HAYCHHS KOHCTaHTH Tifpodisy coii NaNO,, skmo Kn(HNO,) = 6,9-107?
[1,c.178-181; 5, ¢.94-96; 7, c. 249-254]
18. Slke 3HaueHHs KOHCTAHTH rigpoiisy cormi KCN, skmo Ka(HCN)= 5,0-10719?
[1,c.178-181; 5, ¢.94-96; 7, c. 249-254]
19. Bubepits BipHe 3HaueHHs pOH BoaHOTO po3unHy, sikmo pH = 5,6
[1,c.175-177; 5, c.87-89; 7, c. 243-245]
20. BwubepiTs BipHe 3HaueHHs pH BogHOTO po3unny, axmo pOH =6
[1,c.175-177; 5, ¢.87-89; 7, c. 243-245]
21. BuGepiTh, mpi3BHIIE SIKOTO BYSHOTO HOCUTH 3aKOH: «IliBUIIEHHS TeMmepaTypH KHITiHHS
pO30aBICHOTO PO3YMHY HEENIEKTPOJITY TMPSMO  MPOMOPIIHHO HOro  MOJISUIBbHIN
KOHIICHTpAIIii» [1,c.155-158; 5, ¢.79-82; 7, ¢. 220-222]
22.Po3paxyiite Ta BHOepiTh BipHe 3HaueHHs Temmeparypu kpuctaiizamii (°C) BOAHOrO
pO3UMHY, KMl HE MPOBOAUTH EJIEKTPUUYHUNA CTpyM 3 KoOHIeHTpauiero 0,57 Moab/Kr
(K=1,86) [1, c.155-158; 5, ¢.79-82; 7, c. 220-222]
23. BubepiTh, Ipi3BUIIIE SIKOTO BYSHOTO HOCHUTH 3aKOH: «PO3YMHHICTH Ta3iB y mJaHOMYy 00’ emi
pIIMHU TIpU TIOCTIMHIA TeMIiepaTypi MNpsSMO MPOMOpIiifHA MapIialbHOMY THCKY Tra3y:
C=KP» [1,c.153-154; 5, ¢.78-79; 7, c. 214-215]
24. BubepiTh BipHHIA 3amuc 3aKkoHa Payns a1 po30aBiIeHHX pO3YMHIB HECIIEKTPOJIITIB
[1,c.155-158; 5, ¢.79-82; 7, c. 220-222]
25. BubepiTh BipHHUii 3anuc 3akoHa BaaT-I'odda nms po3daBiaeHUX pO3UHHIB HEEJIECKTPOITITIB
[1,c.158-160; 5, ¢.82-83; 7, c. 215-218]
26.[lafiTe BipHE BHM3HAYCHHS BIACTHBOCTEH CEpeaHIX COJEH 3 TOUKH 30py Teopii

enekTpomitiuuHoi nucoriaiii C.Appeniyca [1,c.164-170; 5, ¢.84-87; 7, c. 225-228]
27. [laiiTe BIpHE BHM3HAYECHHS BJIACTUBOCTEH OCHOB 3 TOYKU 30pYy TeOpii €IeKTPOJITUYHOI
mucorrianii C.Appeniyca [1, c.164-170; 5, ¢.84-87; 7, c. 225-228]

28. BxkaxiTh XIMIUHY (OpPMYIy CIIOJYKH, SIKa HE3/JaTHA IUCOLIIOBATH
[1,c.164-170; 5, c.84-87; 7, c. 225-228]
29. JlaiiTe BipHE BHU3HAYEHHS BJIACTUBOCTEH KHUCJIOT 3 TOYKH 30py TEOPii €NeKTPOTITUYHOL
nucorrianii C. Appeniyca [1,c.164-170; 5, ¢.84-87; 7, c. 225-228]
30. BubepiTh, siKy peakuito cepefoBuina ta pH po3unHy MOKHa BU3HAYMTH 32 JOMOMOTOIO
iHauKaTopa denondranein (mpuiiMae poxxeBe 3a0apBICHHS )
[1, c.175-177; 5, ¢.87-89; 7, c. 243-245]
31. BubepiTh, siKy peakiiito cepefopuina ta pH po3unHy MOKHa BHU3HAYHUTH 32 JOMOMOTOIO
IHMKaTOpa JJaKMycC (MIpuitMae yepBOHE 3a0apBICHHS)
[1, c.175-177; 5, c.87-89; 7, c. 243-245]
32. BuOepith popMyity codi, sika 3/1aTHA M1UIATaTH PeaKIlii T1Iposizy
[1, c.175-177; 5, c.87-89; 7, c. 243-245]
33. Bubepith popMyiy codi, sika He 3aTHA MATATaTH peakuii riapomi3zy
[1, c.175-177; 5, c.87-89; 7, c. 243-245]
34. Bubepith GpopMyiTy COi, BOAHUNA PO3YUH KO MA€ KUCIY PEaKIilo CepeOBUIIIa
[1, c.175-177; 5, ¢.87-89; 7, c. 243-245]
35. Bubepits opMyity coiti, BOXHUI pO3UMH SKOT Ma€ JIY)KHY PEakiilo cepeloBHUINa
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[1,c.175-177; 5, c.87-89; 7, c. 243-245]
36. Bubepith, pu TiApomi3i SKOTO THUIY COJII PEakilisi CEpeJOBHINA BOJHOTO PO3UYHMHY JIy)KHA

(pH>17) [1,c.175-177; 5, c.87-89; 7, c. 243-245]
37. BubepiTh, mpH TiAPOII3i SKOTO THITY COJi peakilis cepeoBUIa BOIHOTO PO3YHHY KHCIA,
pH <7 [1,c.175-177; 5, ¢.87-89; 7, c. 243-245]

38. BubepiTh, KUl TN COJII HE MIAJAETHCS PeaKIlii Tiapoizy
[1,¢.175-177; 5, ¢.87-89; 7, c. 243-245]
5.4. Tecrosi3aBnanusa xo 3M-J14

1. Bubepith, 3a JOMOMOIOI KOO METOAY B aHAJIITUYHIA XiMii BHM3HAYa€ThbCs SKICHUN

CKJIaJl CIIOTYK [5, ¢.99; 102-107]
2. Cepen npuUBEICHUX PEAKIIiil BUOEPITH TY, IO € SKICHOIO PEAKITi€I0 Ha BU3HAYCHHS KaTiIOHY
2-i aHamiTianoi rpynu Ba® y po3unsi [5, c.112-113]
3. BubepiTs BipHE CTBEpKCHHS: [ pynogumu peakmusamiy Ha3UBAIOTHCS PEAKTUBH, ...

[5, c.109]

4. Slka rpymna KaTioHiB € 1-10 aHATITUYHOIO IPYIIOI0? [5, c.110-112]
5. Slka rpyna KaTioHIB € 3-[0 aHATITHYHOIO TPYIO0? [5, c.113-115]
6. Slka 3 MpUBEIEHUX PEAKIIi € PeakIli€ro SKICHOTO BH3HAYEHHS KaTiOHY 3-i aHaITHUYHOI
rpymu Zn?*? [5, c.113-115]

7. Slka rpymna KaTioHIB HE Ma€ €IMHOTO IPYIMOBOTO peareHTy? [5, c.110-112]
8. BubepiTh, 32 TOMOMOTOI SKOTO METOAY B aHAJNITHYHIN XiMil BU3HAYA€THCSA KiIbKiCHUN
CKJIaJT CITOJIYK [5, ¢.122-128]
9. Sky peakiiro MOXXHa Ha3BaTH PEAKIIIEI0 OCA/PKEHHS Ta BUKOPUCTATH y TPABIMETPUIHOMY
METOJIi aHaTi3y? [5, ¢.126-128]
10. flkuit 3 MeTONiB BU3HAYCHHS KUIBKICHOTO CKJIAAY XIMIYHHX CIIOJNYK B aHANITHYHIA Ximii
BIJHOCHUTBCS 10 BarOBUX METOIIB? [5, ¢.126-128]
11. Cepen npuBeneHUX peakiiii BHOEPITH Ty, IO € SKICHOIO PEAKII€l0 HAa BU3HAYCHHS
KaTioHy 3-i ananituunoi rpymn Fe?' y posunni [5, c.113-115]
12. 3a nomoMoror SKOro METOAY B aHANITHYHIN XiMli BHU3HAYAETHCS KITBKICHUU CKIaj
XIMIYHHUX CHIONYK? [5, c.123-126]

13. Slka rpymna aHiOHIB HE Ma€ rpyIMoBOrO pearcHTy? [5, c.122-123]
14. AwnioHHM SKOi TpyNU MalOTh TPYIIOBUIN peareHT HITpaT apreHTymy? [5, c.119-122]
15. SIkwif 3aKOH JIEKUTh B OCHOBI TUTPOMETPUYHOTO aHATI3y? [5, c.122-125]

16. BwubepiTh BipHE CTBEP/IXKCHHS: SKY PEAKIII0 HA3UBAIOTh cneyugiunow?  [5, ¢.107-108]
17. BuOepith BipHE CTBEPIXKEHHS 1110J10 BU3HAUCHHS CUCMEMAMUYHO20 AHANIZY

[5, ¢.109-110]

18. Bubepith BipHE CTBEPXKEHHS 010 BU3HAYCHHS OPp0O0BO2O AHANI3Y [5, ¢.109-110]
19. Slka rpymna aHiOHIB € 3-F0 aHAIITUYHOIO TPYIOK0? [5, ¢.122-123]
20. SIxa rpyma aHiOHIB € 1-10 aHATITUYHOIO TPYIIOI0? [5, c.120-121]

21. Jlns sxoi aHamITUYHOI IPYIH aHIOHIB XJIOpUA 0apito € rpyrnoBUM peareHToM?
[5, c.120-121]
22. Jlo sKO1 aHAJITUYHOI TPYyNU BIAHOCATHCS KaTioHW, Ae rpynoBui peareHT NaOH, a6o
KOH ytBOproe Hepo3umHHI amM(OTEpHI TIAPOKCHIM, SIKI POYUHSIOTHCS Y HAITHUIIKY

ayry? [5, c.118-119]
23. Ha skomy 3aKOHI IPYHTYETbCS METOJI TPaBIMETPii? [5, c.126-128]
24. 3 AKOI0 METOIO IIPOBOAATH AKiCHUL aHali3? [5, ¢.99-102]
25. 3 AKOI0 METOI0 MPOBOAATh KinbKicHUll aHaniz? [5, ¢.99-102]
26. 3 AKOI0 METOIO IPOBOJAATE CmpykmypHutl ananis? [5, ¢.99-102]
27. 3 AKOI0 METOI0 IPOBOAATh Cucmemnuii ananiz? [5, ¢.99-102]
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5.5. Tecrosi3aBaanus 10 10 3M-J1aol

1. BuGepits BipHy BigmoBiab. MacoBa uvactka (o %) enementy O y cnonyui Fe(OH);

JIOPIBHIOE.. . ... [1,c.26; 4, c. 18-21]
2. BuOepite BipHY BiAmoBiab. MacoBa uactka (® %) enementy S y cmoayii Aly(SOy4)s
JOPIBHIOE. ... [1,c.26; 4, c. 18-21]

3. BubepiTh BipHE 3HaUYCHHS KIIHLKOCTI MOJIb KpHCTaJi3aIliiHOT BOIU (X) Y KpHCTAJIOTiApaTi
FeSO, xH,0, sxmro npu npoxkaproBanHi 11 r kpucranorigpary Oymno 3arybiaero 5 v HyO.

[4, c. 21-23]

4. BubepiTh BipHE 3HAYEHHS KUIBKOCTI MOJIb KpHUCTaTi3alliHOI BOIU (X) Y KpUCTaJoTiapari

Na,CO; " XH,0, skmo npu mpoxaproBanHi 11,12 r kpucranorigpaty Oyno 3aryoiseHo 7 r

H,O0. [4, c. 21-23]

5. BubepiTh BipHE 3HaUYCHHS KIILKOCTI MOJIb KpHCTaJi3aIliiHOT BOIU (X) Y KpHCTAJIOTiApaTi

ZnCl, xH,0, skmio npu nposxaproBanti 12,55 r kpuctanorigpaty Oyio 3aryosiaeHo 5,55 r

H,0. [4, c. 21-23]
6. BuOepits BipHY BiamoBias. DakTop €KBIBAJICHTY Ta MOJIIPHA Maca €KBIBAJICHTY PEYOBUHU
CuSO, nopiBHIOE [1,¢.20-21; 4, c. 26-28; 5, c. 26-30]
7. Bubepits BipHY Bianosiab. Kinbkicts ekBiBajeHTy pedoBuHu CuSO,, maca sikoi 159,5r,
JOPIBHIOE. .. ... [1,¢.20-21; 4, c. 26-28; 5, ¢. 26-30]

8. Bubepits BipHy Bianosiab. O6’eM ekBiBaneHTy razy NH3 gopisHtoe. ..
[1,c.20-21; 4, c. 26-28; 5, c. 26-30]
9. Sxwuit 06'em 3aiimatoTh 32 1 kucHio (O;) 32 HOpMAJIBHUX YMOB? [1,c.13-15; 5, c. 23-24]
10. BubepiTh BipHE 3HaUCHHS KUTHKOCTI MOsIeKyn y 1 rpami xiopoBoarto (HCI)
[1,c.13-15; 5, c. 23-24]
11. SIxuit 06°em (M) 3aiimae 1 Moib KucHo (O;)? [1, c.13-15; 5, c. 23-24]
12. BubGepiTh BipHE 3HAUCHHS MacH OJHIET MOJICKYJIH BOJIN [1,c.13-15; 5, c. 23-24]

13. YkaxiTh, sIka KUTbKICTh TpaMiB BiJIITOBIa€ 1MOJIb-€KBIBAJICHTY HITpaTy HATPIIO
[1,c.20-21; 4, c. 26-28; 5, c. 26-30]

14. YkaxiTh CIIONYKY, Y SKii CTyrIlHB OKHCJICHHS q)OC(popy +5 [1,c.100-101]
15. YkaxiTh CHONYKY, Y SIKIi CTYMiHb OKHCIIEHHS HITPOreHy = +3 [1,c.100-101]
16. YkaxiTh CHONYKY, Y SIKIi CTYMiHb OKHCIIEHHS Cylbpypy = -2 [1,c.100-101]

17.HeBiomMa KUIBKICTh METally, MOJIIPHA Maca €KBIBaJIEHTAa SIKOTO JIOPIBHIOE 9 T-€KB/MOJIb,
BUINTOBXYE 13 KUCIOTU 125 mut BogHIO (H.Y.). BubepiTh BipHe 3HAaUCHHS Macu MeTaiy.
[1, c.20-21; 4, c. 26-28; 5, c. 26-30]
18. BubepiTh BipHE 3HaUCHHS 00’ €My eKkBiBalieHTY BoHIO (H))
[1, c.20-21; 4, c. 26-28; 5, c. 26-30]
19. BubepiTh BipHY XapaKTEpPHCTHKy €KBIBaJEHTY XIMIYHOTO €JIeMEHTY (Bil 4YOro BiH

3aJICXKHUTH?) [1,c.20-21; 4, c. 26-28; 5, c. 26-30]
20.3a sKUX yMOB JIi€ 3aKOH €KBIBAJICHTIB? [1,c.20-21; 4, c. 26-28; 5, c. 26-30]
21.Yomy pnopiBHIOE (PakTOp E€KBIBaJEHTHOCTI Ta MOJSpPHA Maca €KBiBaJleHTa (T.€KB/MOJIb)

cnonyku Nap,SO,4? [1,c.20-21; 4, c. 26-28; 5, c. 26-30]
22. BuOepiTh BipHE 3HA4YeHHS (AKTOPy EKBIBAJIEHTY Ta MOJIIPHOI MacH €KBIBAJIEHTY

peuoBunn Al,O3 [1,¢.20-21; 4, c. 26-28; 5, ¢. 26-30]
23.Bubepith BipHy BianmoBigb. MacoBa uactka (o %) enementry H y cmonymi H3PO,

JIOPIBHIOE.. . ..... [1,¢.26;4,c. 18-21]
24. 3a HCTpPYKLI€IO 3 TEXHIKM Oe3meku, o Tpeda 3poOuTH, SKIIO Ha PYKU MOMAaB PO3UYMH

KHUCJIOTH? [4, c. 7-8]
25.3a IHCTPYKII€IO 3 TEXHIKM Oe3meKku, o Tpeda 3poOuTH, SKIIO HAa PYKH IOMAaB PO3YUH

ayry? [4, c. 7-8]
26. SIx mpaBWIIBHO TPUMATH MPOOIPKY 3 PIIMHOIO MPH HArpiBaHH1? [4,c. 7-8]

22



27.3 sSKUMH HarpiBaJlbHUMHM NpuUOOpaMHU MOKHA TMpAIIOBATH, SKIIO MAa€Nl CIpaBy 3

BOTHEHEOE3MEYHUMU M JIETKOTOPIOYUMH PEYOBUHAMHU? [4, c. 7-8]
28.Un MOXHa CTyJCHTAaM CaMOCTIMHO BHUIIPABISATH HECTPABHOCTI E€ICKTPUUHUX Ta I1HIIUX
MpUJIaaiB y Jaboparopii? [4, c. 7-8]
29. Yu MokHa OCTaBJISITH O€3 HATJISIAY TPaIlor0duil JabopaTopHUi puaz? [4, c. 7-8]

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.
21.

22.

23.

5.6. TecrosBi3aBaanns 10 3M-J1a62

Sxuit atom abo HOH € JOHOPOM, a SIKUM aKUENTOPOM y KOMILJIEKCHOMY 10HI CIIOJIYKU
Na,[PtFs]? [1, c.355-358; 4, c. 62-65; 5, c. 59-61]
Bubepite BipHEe 3Hau€HHS CTYNEHIO OKHCHEHHS KOMIUIEKCHOTO HOHY, KOOpJMHALiiHE
YUCJIO Ta CTYMiHb OKHCHEHHS KOMILUIEKCOYTBOPIOBaYa Yy KOMIUIEKCHIA CHOJYII

[Cr(H,O)sCI]Cl, [1,c.355-358; 4, c. 62-65; 5, c. 59-61]
BkaxiTh 10 SKOrO THIly 3a 3HAKOM EJIEKTPHYHOrO 3apsjay Ta 3a JraHaaMd HaJCKUTh
xkomruiekcHa cronyka [Cr(H,0)sCI Cl,? [1,¢c.355-358; 4, c. 62-65; 5, ¢. 59-61]

BubepiTh BipHHI 3amKC PIBHSIHHS MEPBUHHOI AUCOMIAIIT KOMIUIEKCHOT crioryku Nay[PtFg]
[1,c.358-359; 4, c. 66-67; 5, c. 61-64]
SIka mpocropoBa OymoBa koMiniekcHOi crioiyku [Co(H,0)e]Cl,?
[1, c.363-366; 4, c. 66-67; 5, c. 61-64]
YKaxiTh JIraHaM, iX CTYIIHb OKHCJICHHS Ta JIGHTAHTHICTh B KOMIUICKCHIM CIIOJYIII
[Ag(NH,),]ClI [1, c.355-358; 4, c. 62-65; 5, c. 59-61]
Axuii  TUO  XIMIYHOTO 3B’S3KY Y KOMIUIGKCHOMY ioHI (MDK JIiraHIOM  Ta
KOMILTEKCOyTBOproBaueM) criosryku K[BF,4]? [1,¢.366-368; 4, c. 62-67; 5, c. 59-64]
SAxuii THM XiIMIYHOTO 3B’SI3Ky MK KOMIUIEKCHMM 10HOM Ta 30BHIIIHBOIO Cheporo y
criontymi K[AI(OH)4]? [1,¢.366-368; 4, c. 62-67; 5, c. 59-64]
SIkuii 3B’S130K Ha3UBAIOTh TOHOPHO-akienTopauM? [1, ¢.366-368; 4, c. 62-67; 5, c. 59-64]
J1o sikoro THIy BiTHOCUTBCs KomiuiekcHa croayka SI{CU(CN)4]?
[1,c.355-358; 4, c. 62-65; 5, c. 59-61]
BkaxiTh rpyiny peyoBHH , IKa HAJIEKUTh 10 HECOJETBIPHUX OKCHUIIB:
[1,c.134-135; 4, c. 33-34; 5, c. 11-12]
BkaxiTh rpyry pe4oBuH, 3 IKUMU OyyTh pearyBaTu JyTH:
[1,c.137-138; 4, c. 39-42; 5, c. 13-15]
BkaxiTh rpyIy pe4oBHH , IKa MICTHTb JIUIIIC KUCIIOTH:
[1,c.138-141; 4, c. 42-48; 5, c. 15-16]
BkaxiTh pe4oBHHY, 3 KOO Oy/ie pearyBaTu cyiab(daTHa KUCIOTA:
[1,c.138-141; 4, c. 42-48; 5, c. 15-16]
SIka 3 mpuBeACHUX peakKiliii € peakilier po3kiany? [ 5, c. 19-20]
BubepiTh BipHy XapaKTepUCTHKY MOJISIPHOT KOoHIIeHTparlii po3urny (Cy):
[1, c.153-155; 4, c. 75-80; 5, c. 76-77]
BubepiTh BipHy XapakTepUCTHKY THTPY po3unHy [1, ¢.153-155; 4, c. 75-80; 5, ¢. 76-77]
Sxi cmocoOu BUpaKeHHS KOHIIEHTpAIlil pO3UYMHY BITHOCUTHCS O MaCOBUX ?
[1, c.153-155; 4, c. 75-80; 5, c. 76-77]

Bubepite, sxe 3HaueHHs HopManbHOi (CH) KoHumentpauii 10% po3umny NaOH
(p = 1,109 r/em®)? [1, c.153-155; 4, c. 75-80; 5, c. 76-77]
3a 0MOMOT 010 SIKOTO TPUOOPY BU3HAYAIOTH T'YCTUHY PO3UUHY? [4, c. 87-88]

Bubepithb, B IKUX OAMHUIX BUMIPIOIOTH MOJISTIbHY KOHIIEHTPAI[it0?

[1, c.153-155; 4, c. 75-80; 5, c. 76-77]
Bubepith BipHEe 3HaueHHs peakilli cepefoBuiia Ta pH po3umHy mnpu Tigposiizi coi
Aly(SOy)s. .. [1,c.178-181; 4, c. 96-108; 5, c. 94-97]
Bubepits hopmyy coumi, sika He Tigpornizyerbess  [1, ¢.178-181; 4, c. 96-108; 5, c. 94-97]
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24. 3a 10mOMOTOI0 SIKOT pEeYOBUHU MOYKHA BH3HAUNTH KUCIOTHO-ITY)KHY PEaKIIio cepeoBuiia?
[1,c.178-181; 4, c. 96-108; 5, c. 94-97]
25. 3a 1omoMororo K01 peuyOBMHU MOYKHA BU3HAYUTH KHUCITY peakilito cepeaopuma (pH< 7)?
[1,c.178-181; 4, c. 96-108; 5, c. 94-97]
26. 3a 1omoMOroro K01 peYOBHMHU MOYKHA BU3HAYUTH JIY)KHY peakilito cepenosuma (pH>7)?
[1,c.178-181; 4, c. 96-108; 5, c. 94-97]
27. Bubepits hopMyiy coJti, pO3YHH SKOI Ma€ MyKHY peakilito cepenonuia (pH>7)
[1,c.178-181; 4, c. 96-108; 5, c. 94-97]
28. Bubepith hopmyiy coli, pO3UHH SKOI Ma€e KHCIy peakiliro cepenonuina (pH< 7)
[1,c.178-181; 4, c. 96-108; 5, c. 94-97]

5.3.  TecToBi 3aBaaHHsA 10 3aJ1iKOBOI KOHTPOJIbHOI podooTu (3KP)

=

Bubepith ¢popmyaroBaHHS 3aKOHY 30€pe)KCHHS MaCH: [1,c.18;5,¢21; 7, c.15-16]
2. 3 Touku 30py Teopii eneKTpomTHqu JUcoranii (AppeHlyca) SIK€ 3 MPUBEACHUX
CTBEPJIXKEHB, 1110 XapaKTepU3ye XiMIYHI BIIACTUBOCTI CEPEIHIX COJIei BipHE?
[1,c.164-170; 5, ¢.84-87; 7, c. 225-228]
3. BubepiTh BipHY XapaKTEpUCTUKY Ta BILIMB Ha JKHMBI opraHizmMu eixemeHTy Hox (I)
[1,c.15-18; 7, c. 18-20]
4. Yomy nopisHioe moisipHa (Cm) koHrertpartist 20% pozunay KOH (p = 1,17 r/em®)?
[1, c.153-155; 4, c. 75-80; 5, c. 76-77]
5. BubepiTe CKITbKM 3HA4YeHb opbOimanbHoco KBaHTOBOTro uucia (1) mokmuBe uis
CHEePreTHYHOTO IMiIPiBHS, 20/106He KBAHTOBE YUCIIO SKOTO JTOpiBHIOE 3 (n=3)
[1, c.40-43; 5, ¢.35-36; 7, ¢.73-79]
6. BuOepiTh BipHY XapaKTEPUCTUKY MaCOBOI YaCTKH PEUYOBUHH Y PO3UHHI
[1, c.153-155; 4, c. 75-80; 5, c. 76-77]
7. YKaxiTh KOOpIMHAIIHE YHCIO KOMIUIEKCOYTBOpIOBaYa B KOMIUIEKCHIM  CITOMYII

[Co(NH3)sH,0]Cl3 [1,c.355-358; 4, c. 62-65; 5, c. 59-61]
8. VYkaxith XiMiuHY (pOpMyTy pPEUOBUHH, SIKA y BOJHOMY PO3UMHI UCOINIOE 3 YTBOPEHHSIM
KaTiOHIB MeTaly [1,c.164-170; 5,c.84-87; 7,c. 225-228]

9. B aHamiTHuHIN XiMii SKICHHH CKJIaJ CIIOJYK BU3HAYAETHCS 3a JIOTIOMOT'OK0 KX METOIIB?

[5, ¢.99; 102-107]

10. SIxa 3 mpuBeIEHUX peaKIIiil € peakilie€lo po3KIasy? [5, c.126-128]
11. BuOepiTh BipHE 3HAUYEHHSI CTYNEHS OKHUCJICHHS KOMIUIEKCOYTBOpPIOBada B KOMIUIEKCHIN
croaytti [Cu(OH)4]Cl,... [1,¢.355-358; 4, c. 62-65; 5, ¢. 59-61]

12. BuOepiTh BipHE 3HAYEHHS CTYIEHIO OKHUCHEHHS KOMIUIEKCHOTO WHOHY, KOOpIWHAIiliHEe
YUCIIO Ta CTYHiHb OKWCHEHHS KOMIUIEKCOYTBOpIOBa4Ya y KOMIUICKCHINA  CIIOMYI
[Cr(H,O)sCI]Cl, [1, c.355-358; 4, c. 62-65; 5, c. 59-61]

13. Cepen npuBeeHUX HIXKYE €NEKTPOHHUX (POPMYIT BKaXKITh HEMOKITUBY:

[1, c.52-55; 7, ¢.94-95]

14. SIxa 3 eJeKTPOHHUX (POPMYII BIAMOBIIAE KaTIOHy amominito Al **?  [1, ¢.52-55; 7, ¢.94-95]

15. fIka 3 eNeKTPOHHUX (I)opMyJI BizmoBinae aniony docpopy P3? [1, c.52-55; 7, ¢.94-95]

16. Slkuii TMIT XIMIYHOTO 3B'SI3KY MK 30BHIIIHBOIO Ta BHYTPIIIHBOIO CepaMu y KOMITJICKCHIH
CTIOTYIIi? [1,c.366-368; 4, c. 62-67; 5, c. 59-64]

17. Slxuit TUN XIMIYHOTO 3B'SI3KYy MK KOMIUIEKCOYTBOPIOBaYE€M Ta JIFaHAAMH Yy BHYTPIIIHIH
cdepi KOMIUIEKCHOT CITOJTYKH? [1,c.366-368; 4, c. 62-67; 5, c. 59-64]

18. BubepiTh popMyity coJii, pO34HH SIKOT Ma€ KUCITy peakilito cepenoBuuia (pH< 7)

[1,c.178-181; 4, c. 96-108; 5, c. 94-97]

19. BuGepiTh popMyity codi, sika 37aTHA NAJIAraTH peakiii riapomizy

[1,c.178-181; 4, c. 96-108; 5, c. 94-97]
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20.BubepiTh BipHE 3HAYE€HHS peakilii cepemoBuiia Ta pH po3umHy mpu Tigposizi coii
Aly(SOy)s......... [1,c.178-181; 4, c. 96-108; 5, c. 94-97]
21.BubepiTh, Ky peakilito cepemoBuiia Ta pH po3unHy MOXXHA BH3HAYUTH 3a JIOMTOMOTOIO
IHAMKATOpA JIAKMYC (IIpUiiMae yepBOHE 3a0apBICHHS)
[1,¢.355-358; 4, c. 62-65; 5, c. 59-61]
22.Bubepith, sIKy peakiito cepefoBuiia Ta pH po3unHy MOKHA BH3HAYHMTH 32 JOIOMOTOIO
iHauKatopa dhenondTanein (mpuitMae myprypHe 3a0apBIeHHS )
[1,c.355-358; 4, c. 62-65; 5, c. 59-61]
23.BcraBTe BipHE CTBEpKCHHS. ATOMH €JIEMEHTIB TOJOBHOI miarpynu [ rpymm vy
30BHIIIHBOMY €JIEKTPOHHOMY LIap1 MICTSTh €JIEKTPOHH SIKOTO ciMeicTBa?
[1, c.52-55; 7, ¢.94-95]
24.BcraBTe BipHE CTBEp/KEHHS. AToMH eneMeHTiB rojoBHOi minrpymu Il rpymm y
30BHIIIHBOMY €JIEKTPOHHOMY IIapi MICTSTh €JIEKTPOHH SIKOTO cimeiicTBa?
[1, ¢.52-55; 7, ¢.94-95]
25.BcraBTe BipHE CTBEp/DKCHHSA. ATOMH €IEMEHTIB ToJIoOBHOI miarpymu [V rpymu y
30BHIIIHBOMY €JIEKTPOHHOMY ILIapi MICTITh €JIEKTPOHH SIKOTO ciMeicTBa?
[1, ¢.52-55; 7, ¢.94-95]
26. Cepen IpUBEICHUX peakiliii BUOEPITh Ty, IO € SKICHOIO PEaKIli€l0 Ha BU3HAYECHHS KaTiOHY
2-i anamitiaHoi rpym Ba®* y posuni [5, c.111-113]
27. BubepiTh, B sKiid crioyIli (hakTop €KBIBAJIECHTHOCTI pepymy = ;
[1,c.20-21; 4, c. 26-28; 5, c. 26-30]
28. Po3paxyiitTe Ta BUOEPITH MPaBUIIbHE 3HAUCHHS MOJISIPHOI MacHu ekBiBaeHTY coii Aly(SOy)s.
[1,¢.20-21; 4, c. 26-28; 5, ¢. 26-30]

29.3 K00 METOI0 MPOBOAATH AKicHUll ananiz? [5, ¢.99-102]
30. 3 K010 METO0 MPOBOAATh KibKicHuil ananiz? [5, ¢.99-102]
31. Cepen npuBeeHUX peakiliii BUOEPITh Ty, IO € SIKICHOI PEaKili€l0 Ha BUSHAUCHHS KaTIOHY

3-i anamitianoi rpymnu Fe** y posunni [5, c.113-115]
32.3a 1OMOMOToI SKOrO METOAY B aHANITUYHIA XiMil BU3HAYAETHCA KITBKICHUW CKIaja

XIMIYHHX CIIONTYK ? [5, c.123-126]
33. fIka rpyna aHiOHIB HE Ma€ TPYIOBOTO PEarcHTy? [5, ¢.122-123]
34. AHIOHU KO TPy MAIOTh TPYIOBUIA PEareHT HITpaT apreHTyMmy? [5, c.119-122]
35. SIkuif 3aKOH JISKUTH B OCHOBI THTPOMETPUIHOTO aHATI3y? [5, c.122-125]

36. BkaxiTh TpyIy peuoBHUH , sIKa HAJIEKUTH 0 HECOJIETBIPHUX OKCHU/IIB:
[1,c.134-135; 4, c. 33-34; 5, c. 11-12]
37. BkaxiTh TpyIly pEUOBHUH, 3 SIKUMH OyIyTh pearyBaTH JyTH:
[1,c.137-138; 4, c. 39-42; 5, c. 13-15]
38. BkaxiTh TpyIMy peUOBHUH , sIKa MICTUTB JIMIIIE KUCIOTH:
[1,c.138-141; 4, c. 42-48; 5, c. 15-16]
39. Bubepitb BipHe 3HaucHHs THTPY 30% -r0 posunny coui Na,Cr,0; (p=1,14 r/cm®)
[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
40.Yomy nopirioe mossipaa (Cm) komterTpais 20% posunny KOH (p=1,17 r/cm’)?
[1, c.154-155; 5, ¢.76-77; 7, c. 206-208]
41. Cepen HaBeneHUX (popMyItOBaHb BUOEPITH (POPMYITIOBAHHS 3aKOHY ABOTraipo
[1,c.15; 5, c.23]
42. Bubepith popMyIIOBaHHS 3aKOHY 00’ €eMHUX BifHOIEHb [ eii-Jlroccaka
[1,c.15; 5, c.23]
43. Bubepith popmyoBaHHS 3aKOHY 30€pexKeHHSI Macu [1,c.18;5,¢.21; 7, c.15]
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9.

6. JIITEPATYPA JJisdA BUBUEHHS JUCHUIIJITHU
OcHoBHa JiTepaTypa

PomanoBa H.B. 3aranmpHa Ta HeopraniyHa Ximis. I[ligpydHMK JJIs1 CTYJIEHTIB BHIIHMX
HaBUYaJIbHUX 3aknaaiB. — Kuis.: [lepyn,1998. — 480c.

Cerega A.C. Anamitmuna ximis. Skicauii anami3. Hapuansamii mocionuk. — Kwuis: 1{VJI,
2002. - 523 c.

30IpHUK METOAMYHMX BKa3IBOK 10 JiabopaTopHUX poOIT 3 auciuiuiiau «Heopraniuna
XiMis» A cTyAeHTIB [-ro Kypcy ouHOl (hopMHM HaBYaHHS, HANpsSM MiATOTOBKH — «BonHi
OlopecypcH 1 aKBaKyJIbTypay»; pIBeHb MATOTOBKH - OakanaBpu. / BacunseBa M.I'. — Opeca,
OJIEKY, 2008. — 68 c. http://eprints.library.odeku.edu.ua/4319/

30ipHUK METOJAMYHHMX BKa3iBOK JIO JIAOOpaTOPHUX POOIT 3 JAUCHUILUTIHU «XiMis
(HeopraquHa aHamituaHa)y. Jlyig cryaenTiB [-ro kypcy TPUPOSIOOXOPOHHOTO (dakynbeTery,
HampsiM MAroToBkM — «Bojani Oiopecypcu 1 akBakyjdbTypa», piBEHb MIATOTOBKUA —
OakamaBpu. / Bacumeea M.I. -  Opeca, OJEKY, 2016. - 119 c.
http://eprints.library.odeku.edu.ua/319/

Kocrik B.B., BacunseBa M.I'. Koncnekr nekuiii «Ximisg (HeopraHidHa, aHaJIITUYHA)Y,
Oneca, 2018. — 130 c. http://eprints.library.odeku.edu.ua/14/

30ipHIK METOJMYHUX BKa31BOK O CAMOCTIMHOI POOOTH CTYACHTIB 3 AUCIUILIIHU «XiMis
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