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1. Onuc HABYAJBHOI AUCHUILTIHA

«3AT'AJIBHA, HEOPTAHIYHA I AHAJIITUYHA XIMIA: CyyacHuii cTaH i

npoo0JIeMHi MUTAHHS

(Ha3Ba)

I'asy3b 3HaHb, ClIENIAJIbHICTH, OCBITHIH CTYNIHb

["asry3p 3HaHBb 10 Ilpupogauyi HAYKH
OCBITHBO-HAYKOBHI TpeTii

piBEHb

OcCBITHIH CTYIIHB TOKTOp (inocodii
CrermaibHICTh 102 «Ximis»
OCBITHBO-HAYKOBA Ximis

nporpamMa npodisib - Heopraniyna ximis

XapakTepucTrKa HaBYAJIbHOI JUCHUILTIHI

Bug 000B'I3K0OBa
3arajgpHa KUIBKICTh TOJINH 90
Kinekicts kpeautiB ECTS 3
KuIbKiCTh 3MICTOBHX 9
MOJTYJIIB

é};%ccfal;m HpOCKT He nependaueno
dopmMa KOHTPOJIIO €K3aMEH

IHoxka3zHMK HABYAJBHOI JUCUHMILIIHY JJI51 AEHHOI TA 3204HOI ()OPMH HABYAHHS

neHHa ¢hopMa HaBYaHHsS | 3a04Ha (popMa HaBUAHHS
Pix miaroroBku (Kypc) 1 1
Cemectp 2 2
JIekmiiia1 3aHATTS 10 10
[IpakTryHi, cCEMIHAPCHKI
3aHIATTS
JlabopaTopHi 3aHATTS 20 20
CamocriiiHa po6oTa 60 60
[HauBiyanbHi 3aBIaHHS
KigpKicTh THXKHEBUX 3 3
ayJIMTOPHHUX TOJUH JJIS
JIeHHO1 (hopMU HaBYaHHS




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIUILTIHA

[Ipenmerom nucHMIUIiHK «3arajbHa, HEOpraHiuHAa 1 aHAJIITHYHA XIMIS:
Cy4acHHM cTaH 1 mpoOJeMHI MUTAaHHS» € TUTaHHS CY4YaCHUX TEOPETUYHHX 1
MPaKTUYHUX OCHOB XIMii 3a pO3AUTaMu 3arajbHUX XIMIYHHUX 3aKOHIB 1
3aKOHOMIPHOCTEM, HEOPTaHIYHOI 1 aHATITUYHOT XiMii €JIEMEHTIB Ta iX CIOJIYK.

MeTor BUBYEHHS TUCHUILIIHK € (GOpMYyBaHHS y 3700yBadiB mpodeciiHuX
3HaHb 3 HEOPraHiyHOi XiMii OIOr€HHUX JIEMEHTIB 1 iX MPUPOAHUX Ta INTYYHHUX
CHONYK, IO MOXYTh OyTH BUKOPHUCTAaHUMHU Yy SKOCTI e€(DEeKTHBHHX MarTepiaiiB
TEXHIYHOTO 1 arpo0i10J0TIYHOTO PU3HAUYCHHSI.

OnanyBaHHS 1€l TUCIUIUIIHA Ja€ MalOyTHIM CHEIlanicTaM MOXJIHBICTb
ooy 1yBaTH X1IMIKO-TEXHOJIOT14HI poIeCu 1o BUT'OTOBJICHHIO
KOHKYPEHTHO3JaTHUX  (YHKI[IOHALHUX  MarepiajgiB 3  IOKpaIllEeHUMHU
eNEKTPODI3UIHUMH, (hOTOCTEKTPUUYHUMH, KaTIITHYHUMH, OIITHYHUMH,
COpOLIMHUMU, O10JIOTTYHUMH BIACTUBOCTSIMH.

OCHOBHUMH KOMITIETCHTHOCTSIMH, IKUMH TIOBUHEH BOJIOAITH 3700yBad i
BUBYCHHSI TUCIUTUTIHY €:

3IaTHICTh 0 aOCTPAKTHOI'O MUCJICHHS, aHAJII3y Ta CUHTE3Y;

3IaTHICTh /10 PETPOCIEKTHUBHOIO aHaJi3y HAayKOBOI'O JIOPOOKY y HaIpsMi

JOCITIDKEHHS IHHOBAI[IMHUX TEXHOJIOTIN y XiMii]

- 3JIaTHICTh F€HEPYBaTH HOBI HayKOBO-TEOPETUYHI Ta MIPAKTUYHO CIPSIMOBaHI
171e1 (KpeaTUBHICTB);

- KOMIUIEKCHICTh Y BOJIOJIHHI 1HQOpMAIlI€I0 IIOJI0 CY4aCHOro CTaHy 1

TEHJIEHI1/A PO3BUTKY CBITOBOI 1 BITYM3HIHOI XIMIYHOI HAYKU;

KOMIUIEKCHICTh Y PO3po0I1Il Ta peaizalii HAyKOBUX MPOEKTIB Ta Mporpam;

KOMIUIEKCHICTh Y TPUUHATTI OOIPYHTOBAHUX PIllIEHb.

B pe3ynbraTi BUBUCHHS TUCHUILIIHU 3100yBa4 MOBUHECH:

3HATM:

- aHaJI3 Cy4YacHOro CTaHy XIMIYHOi HAyKu 1 TEXHOJOTiT YKpaiHu 1 KpaiH
Ceity;

- OCHOBHI TEXHIYHI Ta TEXHOJIOTIYHI TEPMIHHU, SKI BUKOPHCTOBYIOTHCS B
XIMIYHIM TEXHOJIOT1i, BUIM MPOAYKIIi, CKJIaJl Ta BJIACTHUBOCTI BHXIJHHUX
pEeareHTiB ISl CHHTE3Yy, BUMOTH JI0 KOCT1 XIMIYHMX PEareHTiB, MPUPOIHUX 1
MTYYHUX THTPEIIEHTIB, 100ABOK;

- ¢BuKo-XiMiYHI Ta (I3UYHI AaCTHEKTH XIMIKO-TEXHOJOTIYHUX TIPOIIECIB

CUHTE3y HEOpPraHIYHMX MarepiajiB TEXHIYHOTO 1 arpoOioIOTiYHOTO

MPU3HAYEHHS 3 TMOKPAIICHUMHU eNeKTPOpi3UNIHUMH, (OTOCICKTPUIHUMH,

KaTATITUYHUMHU, ONTUYHUMU, COPOIIIITHUMHU, 010JI0TTYHUMHU BIACTUBOCTSIMHU;



NPUHIIUIKA TOOYAOBU TEXHOJIOTIYHUX CXEM 1 amapaTypHOro ogopmIieHHs
IPOIIECIB CHUHTE3y HEOPTraHIYHMX MaTepiajiB; BUMOTH CTaHIApTIB 1O
CHPOBHHHU, TOTOBOI IIJILOBOT MIPOYKIIIT ;
OCHOBH 1HTEHCH]IKaIlli MPOLECIB CUHTE3Y, Y T.4. METOJJOM MaTeMaTUYHOTO
MJIaHyBaHHS €KCIIEPUMEHTIB.

BMIiTH:

3aCTOCOBYBaTH HAYKOBO OOIpyHTOBaHi, €(EKTHUBHI, eHepro3depirardi
CrocoOM CHHTE3y pI3HUX THUIIB MaTepialiiB HEOpPraHiuHOi MPUPOIH,
KOPHCTYBAaTUCS CYYaCHHMMH METOJaMH  MaTeMAaTUYHOrO IUIaHyBaHHS
€KCIIEPUMEHTIB, KOHTPOJIO TEXHOJIOTIYHUMH OTMEpallisiMi, BU3HAYaTH
OCHOBHI XIMIKO-aHAJIITUYHI XapaKTEPUCTUKU CUPOBUHH, TOTOBOI MTPOJTYKIIii;

CTBOPIOBATH HOBI 3HAHHS Ye€pe3 OpPUTIHAIBHI JOCHIKEHHS, SKICTh SKHX
MO>Ke OyTH BU3HAHA Ha HaIlIOHATHLHOMY Ta MIKHApPOJHOMY PIBHSX;

OpaTy y4acTh y HAYKOBUX JHUCKYCISIX HA MIXKHAPOJHOMY PIBHI, B1ICTOIOBaTH
CBOIO BJIACHY MO3MI[i}0 Ha KOH(EPEHILIsIX, ceMIHapax Ta (popymax;

Opat y4yacTb y KPUTUYHOMY [1aJIo31 Ta 3alllKaBUTH pe3yJbTaTaMu
JTOCITIJIDKCHHS;

IPOBOJUTH KPUTUYHUHN aHAI3 pI3HUX 1HGOPMAIIMHUX JHKEPEI, KOHKPETHUX
OCBITHIX, HAYKOBUX Ta MPO(ECITHMX TEKCTIB Yy rajxy3l HEOpPraHiuHO1 XiMii Ta
CYMDKHUX raity3ew;

KPUTUYHO CIIpUHAMATH Ta aHAII3yBaTW UyXl1 IYMKH W 171€i, IIyKaTH BJIACHI
IUISIXA BUPIMIEHHS MPOOJieMHU, 3A1MCHIOBATH KPUTHUYHHUIA aHAI3 BIACHUX
Marepianis;

reHepyBaTU BJIACHI 1/1ei Ta MpUMaTH OOTPYHTOBAH1 PIIIICHHS.



3. CTpyKTypa HABYAJBHOI AU CIUILIIHA

MIOBHOT'O TEPMIiHY JICHHOI (3a04HO1) (hopMU HaBUaAHHS

HazBu 3MmicToBUX
MOJTYJIiB 1 TeM

Kinekicts ronuna

neHHa Gopma

3aouna popma

yChO-
ro

y TOMY YHUCIIi

I

1120

1H]T

c.p.

yChOTO

y TOMY YHUCII

II

120

1H]T

c.p

Tema 1. OcHoOBHI
[OHATTA 1 3aKOHU XIMiT

Tema 2. OcHOBHI
3aKOHU XIMIYHUX
NIEPETBOPCHD

Tema 3. XimiuHi peakiii
1 TIporecu

13

13

Tema 4. Ximis
S-EneMeHTiB 1 iX cronyk

Tema 5. Ximis
p-EnemenriB 1 ix cnonmyk

Tema 6. Ximis
d-EneMeHTiB i 1X CrosyK

Tema 7. OcHOBHI
[MOHATTSA SIKICHOT'O
XIMIYHOTO aHaII3y

Tema 8. CyTb i
3aBIaHHA KIJIbKICHUX
BUMIPIOBaHb 1
po3paxyHkiB. PiBHOBara
y TETEPOTEHHUX
cucremax. Peakiiii
OCaDKEHHS 1
PO3YMHEHHS OCafiB 11X
3HAUEHHS JJIs aHANII3y

11

11

Tema 9. XimiuHa
piBHOBara Jyis
KIJIBKICHOT OLIIHKH
TOMOT'€HHUX CHUCTEM.
3acTocyBaHHS peakilii
KHCJIOTHO-OCHOBHO1
B3a€MO/Ii1, OKHUCICHHS-
BITHOBJIEHHS Ta
KOMIUIEKCOYTBOPEHHS Y
AKICHOMY 1 KUTbKICHOMY
aHai3i.

11

11

Tema 10. Teopernuni
OCHOBH BUMIPIOBaHHS 1
00pOOKH pe3yNnbTaTiB B
XIMIYHOMY aHai3i

Ycnoro ronrnun

90

10

20

60

90

10

20

60




4, Temu 1a00paTOPHUX 3aAHATH

Ne Hazpa Temun Kinbkicrs
n/n roJAuH
1 2 3
1. BuBYeHHS IpaBUII CKJIaIaHHs PIBHSAHB PEAKIN Y PO3YMHAX €ICKTPOJIITIB 2
BuBueHHS paBUII CKIIAAaHHS PIBHAHB Peakiiil riapomizy Ta Bu3HaueHHs pH
2. BuBueHHs npaBWIT CKJIaaHHS PiBHSIHb OKHCHO-BITHOBHHUX peaKiliii. BuB4eHHS 2
THUIIIB OKMCHO-BIIHOBHUX PEaKIiit
3. [lpaBuna ckmaganHa (GOpPMYNT KOOPIMHALIMHUX CHONYK Ta PIBHAHB 3 iX 2
y4acTio. BUBUEHHS X BJIaCTUBOCTEH
4. BuBYeHHS XIMIYHUX BJIACTUBOCTEH CITONYK S-EnemMeHTiB 2
5. BuBuYeHHS XIMIYHHX BJIIACTUBOCTEH croJIyK P-EnemenTis 2
6. BuBueHHst XiMiYHUX BiacTHBOCTEH croayk d-EnemenTis 2
7. Texnika poOOTH y KiJIbKICHOMY aHai31: 3Ba)KyBaHHsI, KOPUCTYBAHHS MipHUM 4
nocyioM, GiUTBTpyBaHHS, CYIIIHHS Ta MPOKapIOBaHHs ocaaiB. OcoOIUBOCTI
PO3paxyHKIB y MeToIi TpaBiMeTpii. [IpakTrka BUKOPUCTAHHS METOY
rpaBiMeTpii.
8. Texnika poOOTH y THTPUMETPHUYHOMY aHANIi31: 3BaKyBaHHs, KOPUCTYBAaHHS 4
MipHHM TIOCYZIOM, IPUTOTYBAaHHS TUTPOBAHUX pO3uUHiB. OcOOIMBOCTI
PO3paxyHKIB y MeTo/iaX TUTpuMeTpiii. [IpakTika BUKOprcTaHHS METO/IIB
penoKcMeTpii 1 KOMILIEKCOHOMETPUYHOTO TUTPYBAHHS.
Pa3zom no jabopaTopHum podoram 20

5. KOHTpoO/IbHI NMUTAHHS, KOMILUIEKTH TeCTiB JJs BHU3HAYEHHS PiBHA

3aCBOEHHA 3HAHDb 3/100yBa4YaMu.

N

10.

Ski o3HaKu XiMI4HOI OopMU pyXy mMatepii?

Slka yacTHHKa NepBUHHA — aTOM 4YM MoJieKyia? BianoBiib MOTUBYHTE.

SIKUMU  OJVHMISIMH TPUHAHSATO BHUMIPIOBAaTH aTOMHY Ta MOJIEKYJSIDHY Macy, KUIBKICTh
pe4oBUHU?

Sk B3aeMONOB’s13aH1 KIJIBKICTh PEUOBHHH Ta ii MOJIsIpHA Maca?

YoMy Ui XIMIYHHMX TNPOLECIB BIpHUM € OKpPEeMHUH BMIIAJ0K 3aKOHY 30epexeHHs marepii —
3aKOH 30epeKeHHs Macu?

Ha npuxmani peakuii ropiHHs ¢ocdopy MOKaXiTh i1€BICTh 3aKOHY 30€pekKeHHS Macu
PEUOBUH.

HaBeniTh piBHSHHS TphOX peakuiit oaepxkaHHs SO, MO MIATBEPIXKYIOTh 3aKOH CTaJOCTI
CKJIa/ly pEYOBHH.

Ha npuxmani okcuaiB MnO, MnO;, MNn,O7 mokaxiTh Ti€BICTh 3aKOHY KPATHUX BiTHOIIEHB.
Yomy MoJIsipHaA Maca eJIEMEHTa € CTallol0, a €KBIBAJIEHTHA Maca MOXKe 3MiHIOBATUCH?

Yu 3aeXHUTh YHUCIIO YACTOK, 13 AKHX CKJIQJAA€THCS OJMH MOJIb PEYOBMHH, Bij ii arperaTHOro
cTany?




11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.
24.
25.
26.
217.

28.

29
30

31.

32.

33.

YoMy 3aranpHa Maca MPOIYKTIB peakilii BUSBISETHCS PIBHOIO 3arajbHiil Maci MOYaTKOBHX
peareHTiB?

Uu MOXe eKBiBAJIEHTHA Maca €JIeMEHTY abo Croiyku OyTu OUTBIION 3a iXHI MOJEKYJSpHi
MacH 1 yomy?

VY KoMy BUNQJKy 3HaYEHHS €KBIBaJICHTHOI MacH Cylb(aTHOT KUCIOTH Oy/ie HallMEHIO B
peaxiisx i nepeTBOPEHHs: a) Ha KUCITY Clib; 0) Ha cepeaHto ciib; B) Ha SO2; r) HA S; 1) Ha
H,S ?

Yomy B po3paxyHKax KUIBKOCTI peareHTiB 3a IXHIMHM €KBIBaJCHTHHMHU MacaMH HE MOTPIOHO
3HATHU 3HaUCHb KOS(IIIEHTIB y PIBHAHHI peaKiii?

Slka KiTbKiCTh PEYOBHHH aNiOMiHiN cynbdary mictuts 3,01: 10%* itonis SO,* ? Ckinbku
iionis AI** mictutbes y TakKiil KUTBKOCTI alioMiHii cynbdaty ?

VY CcKinbKM pa3iB MIBHIAKICTh PYXy €JIEKTpOoHA B aroMma [iaporeHy Ha mepiriii opOiTi Ouibina
HIX Ha YETBEPTIH.

Enexrponna 000yi0HKa aToMa JI€IKOTO elIeMeHTa MICTUTh 42 enekTpoHu. CKUIbKH MPOTOHIB
3HAXOJUTHCSA B S/Ipi HOTO aroMa? BU3HAYNTH MOPAIKOBUI HOMEp €JIeMEeHTa 1 HOTO Ha3By.
Ckmactu  enexkTpoHHy ¢Gopmyny aroma (ocdopy. 300pasutu rpadiyHO PO3MILIECHHS
eJIIeKTPOHIB y aToMmi pocopy.

Ckuactu eneKTpoHHi (popMyiH aTomMa Ta i0Ha CTPOHIIIO.

CKilbKY €JIEKTPOHHHX piBHIB MaroTh Taki ionm: S%, S**, $%*? Ckmactu enexrponni Gopmymu
[UX 10HIB.

3anmcaru enekrporHi Gpopmynu aromiB K, N, Mn. Bka3zaTu BaJIeHTHI €JIEKTPOHH.

CKIJTbKM BAJICHTHHX €JIEKTPOHIB MICTUTBCS B aToMax eneMeHTiB Nel4, 20, 327

B skiit mocimoBHOCTI BiIOyBa€ThCs 3aIIOBHEHHS MiAPIBHIB 5s, 4p, 4d?

Enexrponna ¢opmyna atroma 1522322p63323p64323d5. BusnauuTu nepiof i rpyny nepioauyHoi
cucremu J1.I. MenpeneeBa, B IKUX 3HAXOJUTHCS LEH €IIEMEHT.
Slka MakcMMaibHa KUIBKICTh €JIEKTPOHIB MOXE OyTH B aTOMIB Yy €JIEKTPOHHOMY MIapi, IO
XapaKTepU3yeThCs FOJOBHUM KBAaHTOBUM YHUCIIOM 47

CkiacTu eleKTpoHH1 (opMynH 1 300pa3utu rpadiuHo 30y/KeHHUH 1 He 30y KeHMH CTaHU
atoma Kapbomny.

€ micTh 130TOMIB Kanbliio 3 MacoBuMHu unciamu 40, 42, 43, 44, 46 1 48. CKibKH TPOTOHIB 1
HEUTPOHIB y AApax IUX 130TOMIB?

HosicHite Qi3n4Huit 3MiCT rpaiIHOro 300paxeHHs S- 1 P-opbiTaseii:

s-opbiTATE P -opOITAIL Py opoOITATIL P; - OpoOITATIS

. SIka oCHOBHA BiIMiHHICTh P-opOitaseii Bix d-opoOitaneit ?

. IlopiBHAliTE €NEKTPOHHY 1 EJIEKTPOHHO-CTPYKTYpHY (opmynu atoma Hitporeny. HAky
JOJIATKOBY 1HQOpMAIIII0 MICTUTh €JIEKTPOHHO-CTPYKTypHa ¢opMmyla y TMOpIBHSIHHI 3
€JIEKTPOHHOO ?

B sxux BuMagkax YTBOPIOIOTHCS PEUOBHHU 3 10HHHUM, KOBAJCHTHHM HETIOJSPHUM 1
KOBAJICHTHUM TOJISIPHUM 3B’ s13kamu? HaBecTu nmpukiagy.

BkaxiTh MO3UTHBHI 1 HETAaTUBHI MOJIIOCH B Takux noyisipHux 3B’ si3kax: H—F; C—H; H-S; C—I;
C=0; C-F; S=0.

BusHaunTH CTYIiHb OKUCIECHHS eleMeHTIB y Takux cronykax: P,Os; Aly(SOg)s; HaP207;
LiHSO3; Mg(HCO3)2; CU2(OH)2C03.



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.
48.

49.

50.

51.
52.

53.
54.
55.

56.

57.

300pa3uTH ENeKTPOHHY CTPYKTypy cnonyk [imporeny 3 enementamu V, VI, VII rpyn
nepionnunoi cucremu J1.1. Menneneena.

3a enekTpoHHUMHU (HOPMYJIaMU aTOMIB JIBOX CIIEMEHTIB 1s%2st i 1522322p5 BU3HAYUTH, SIKUU
THIT XIMIYHOTO 3B’SI3KY MIDK HUMH HalO1JIbIIT HMOBIPHUIA.

Junonpai MoMeHTH Motekysl HoS 1 NO; BiamoBinHO AOpiBHIOWOTH 3,3 10 0,87 10 Ki'm.
OOGYHCITITh TOBKUHY JUIIOJS 1 BKAXKITh, sIKa MOJICKYJIa OUIBIII ITOJISIPHA.

ExcriepruMeHTaIbHO BCTAHOBJICHO, IO €JIEMEHTH 2 TEpioAy YTBOPIOIOTH Habarato CTIHKIII
T-3B’SI3KM HIK €JIEMEHTH IHIIMX MepioAiB. 3amporoHYyHTe MOKJIHMBE IOSCHEHHS IOTO
EKCIIEPUMEHTAIBHOTO (DAKTY.

BusnauuTtu Tin ribpuausanii i popmy mosekyau B crionyiti ZnClo.

Harnumrite popmMynn i0HHUX CHOJYK, SIK1 MICTSATh TakKi Mapy 10HIB:

a) Mg?t iN¥; 6) AP iF; 6) AT iS%; 2) Fe®' i 07 0) Fe** i 0% ¢) Co® i SO,

CxkaaiTh cXeMy acolriarii MOJICKyJI aMiaKy 3a paXyHOK BOJHEBHUX 3B s3KiB.

[MosicHiTh pupory 3B’ 13Ky y criomyti NHs-BFs.

SIxa poJib BOJHEBUX 3B’SI3KIB Y (OPMYBaHHI CTPYKTYpH JboAy ? SIKi 1aHi € CBITYEHHSM TOTO,
10 y PiJIKif BOJI HASBHI ACOIIaTH 3 BOJHCBUMH 3B’ SI3KAMH.

VY 4omy CyTh «Teopii OKTETy» y BUEHHI PO XiMiuHi 3B’ a3Ku? HaBeniTh npuKiIagm TOro, K 1s
Teopis M03BOJIUJIA TOSCHUTU YTBOPEHHsS XiIMiYHUX 3B’s3KiB. OOroBOpITH BUIAIKH, KOJIU
«TEOopist OKTETIBY» BUSBUIACH HECITPOMOXKHOIO.

YoMy B yTBOpPEHHI XIMIYHUX 3B’S3KiB MPUIMAIOTh y4acThb JIUIIE €JIEKTPOHU BaJCHTHHX
E€HEepPTreTUYHUX MiAPIBHIB ?

Yomy mipu B3a€MO/Iii BUTBHUX aTOMIB B YTBOPEHHI XIMIYHOTO 3B’SI3KY BUALIAETHCS €HEPrisi?
Un Moke XIMIYHMHA 3B'S30K MK aTOMaMH 3JIHCHIOBATHCH 3a JIOTIOMOTOIO: a) OIHOTO
CJICKTPOHY; 0) TBOX EIEKTPOHIB Pi3HUX aTOMIB; B) IBOX EJICKTPOHIB OJIHOTO 13 aTOMIB ?

SxrMH NOKa3HUKAMU XapaKTePU3Y€EThCS MILHICTh XIMIYHOTO 3B’ A3KY ?

Uu MoXe NOBKHMHA 3B 3Ky OyTH DPIBHOIO CyMi pajiyciB JIBOX 130JbOBaHMX aTOMIB, IIO
BCTYIAIOTh Y 3B'A30K ?

UuM TOBUHHI BOJOJITH aTOMH [UIsi BCTAQHOBIIEHHS MK HHUMH XIMIYHOTO 3B’S3Ky 3a
KOBJIEHTHUM MEXaHi3MOM ?

YoMy npu YyTBOPEHHI JOHOPHO-aKIENTOPHOTO 3B 53Ky aToMU (abo HOHM) MeTalliB 3BUYAiHO
BIJIIIPaOTh POJIb aKLENTOPIB, a aTOMU (200 HOHM) HEMETAJIIB — IOHOPIB €JIEKTPOHIB ?

UuM BU3HAYAETHCS BAJICHTHICTh €JIEMEHTY Y KOHKPETHIN CIIOTyIl ?

Uum 0OMEXyeTbCsl YUCIIO XIMIUHUX 3B’SI3KIB, 1110 YTBOPIOE aTOM SIKOrO-HEOy/b €JIeMEHTa, y
Horo croyrykax ?

[Io € MiporO MOJIIPHOCTI XIMIYHOTO 3B’SA3KY ?

[Io Take eneKTPOHEraTUBHICTh eleMeHTa ?

SIK 3MIHIOETBCS €IEKTPOHETaTUBHICTh €JIEMEHTIB, PO3MIILIEHUX B MEPIOJUYHIN CHCTeMI, NPpH
nepexoi BiJl MOYaTKy 0 KiHL epioy 1 BiJl BEpXYy 10 HU3Y IpynHu ?

Cepen HaBenmeHux (opmyn BHOEpITH Ti, IO BIAMOBIJAIOTH PEYOBHHAM 3 WOHHHM,
KOBAJICHTHHUM TOJIIPHUM 1 KOBaJleHTHUM HerossipauM 3B’ si3kamu: HF; SO3; CaO; LisN; Cly;
NCl3; CO2; NH3; Fe,03; NaH; MgCl..

Enementn B XiMiuHHUX (opMmynax dYacTo 3alHCYylOTh Yy TOPSAAKY 3pOCTaHHS iX
eJIeKTpOHeraTuBHOCTE!. BUABITH cepen HaBeAeHUX (GOpMYI Taki, B IKMX Ma€ MicIle BKa3zaHa
nociiioBHIcTh 3amucy enemeHTiB: Na;SO4; NaHCOg3; H,S; KH; Ca(OH),; CHs; NHs; HL0;
H3PO4; CH3COOH, N205.



58. UuM BUMIPIOETHCS MIBUKICTh XIMIYHUX pEaKIiii?

59
60

61

62

63

64

65

66.

67.
68.

69.
70.

71.

72

73.

74.

SIKi pakTOpH BIUIMBAIOTH HA MIBUJKICTH XIMIYHHUX pEaKIiii?
Busnaunty uncno ¢a3 i KOMIOHEHTIB B CHCTEMAaX:

a. i, piaka Boja, mapa BOJIH;

b. Na2CO3(p) + Hzo(p) = NaOH(p) + NaHCO3(p);

C. Nz(r) +3H2(r) = 2NH3(r);

d. AgNO;(p) + KClp) = AgCler) + KNO;3 )

. SIK 3aJIeKUTh MIBHAKICTH XIMIYHOT peakiIlii BiJ KOHIIEHTpaIlil pearyounx pedoBun? Hanumrite

MaTeMaTHYHUI BUpa3 AJsl IIBUAKOCTEH peaKiii, o BigOyBatOTHCS 3a PIBHAHHIMU:

a) 4NHs + 50, = 4NO + 6H,0; 6) 2H,S + SO, = 3S +2H,0; B) H, + Cl, = HCI

. SIk 3MiHUTBCS WBHIKICTE peakii 2SO, + O 2 = 2S03:

a) SIKIIO 301TBIINTH KOHIIGHTPAIIIF0 KUCHIO y 2 pa3u ?
0) SAKIO, 3aJTUIIUTH KOHIICHTPAIIF0 KUCHIO TTOYaTKOBOIO 1 30UIBIIUTHA BTPUYl KOHIICHTPAIIIIO
SO, ?

. Peakuis Mix pedoBuHamu A 1 B BimOyBaerbcs 3a piBHsHHAM A + 2B = C. IlouarkoBa

KOHIICHTpallis pedyoBuHU A nopiBHIoe 0,3 monb/1, a pedoBunn B — 0,5 monw/n. Koncranra
mBUAKOCTI jJaHoi peakiii 0,4. OOYMCINTH TOYATKOBY WIBHIKICTH PEAKIii 1 IIBUAKICTH
peaxuii yepes AesSKHiA Yac, KON KOHIIGHTPAL[is pedoBHHH A 3MeHmmacs 10 0,1 Mos/mv°,

. SIk 3miHIO€THCS MBUAKICTD XimiuHOi peakmii 2Fe + 3Cl, = 2FeCls, skmo Ttuck y cucremi

301IBIIUTH B 6 paziB ?

. Hanmcatu ¢opmyny 3amexHOCTI MIBUAKOCTI peakiiii Biag TemmepaTypu. SK 3MIHUTHCS

HMIBUKICTH peakuii 3a migsumieHHs remmeparypu Bia 80 °C no 130 °C, sxmio TemneparypHuit
koedimienT i€l peakiii 3 ?

ITpu 80 °C nmeska peaxiis 3akiHUyeThbcs 3a 16 xB. CKiTbKA MOTPIOHO Yacy sl MPOBEICHHS
Ti€l x peakii : a) npu 120 °C; 6) npu 60 °C. TemnepaTypHuil KoeQilieHT €T peakiii y =
2.

Ha ckinbku rpagyciB NOTpiOHO MIABULIMTH TEMIIEpaTypy, 100 IMIBHJAKICTh peakiii
30uIBIIMIIACE Y 64 pa3H, AKIIO TeMIepaTypHHUM KoedillieHT peakiiii 1opiBHIOE 2 ?

HaBectu nBa npukiaan 000pOTHUX 1 HEOOOPOTHUX XIMIYHUX PEaKIii.

SIK1 iICHYIOTh 3acO0M BIUIMBY Ha PIBHOBa)KH1 CUCTEMH IS 3MILLIEHHS XIMIYHOI piIBHOBAaru ?

B sikomy HanpsiMi 3MICTUTbCS XiMiuHa piBHOBara 0OOpOTHOI peakiii y BUMAKy MiBUILECHHS
TeMIeparyp:

a) SKIO IpsMa peaklis ek30TepMiuHa ?; 0) SKI0 3BOPOTHA PeaKIlis eK30TepMidHa ?

B sxwuii 01k 3MICTUTBCSI pIBHOBAra peakiiiii:

a) HzS o= H2 (@) + S(T) — 20,1 KI[)K; 6) N204 o= 2N02 ) — 66,5 KI[)K;

B) CO ot 1/,0, o= CO, m T 282,8 xJIx; 1) CO, ot C(T) =2CO ™~ 172,4 xJIx

MIPY MiJIBUILLEHH] TeMIlepaTypu? Mpu 3MEHIIEHHI TUCKY?

. O6opoTHa peakiis BinOyBaeThes 3a piBHIHHAM: A + B & C + D. Buxigna KoHIEHTparris

KOXKHOI 13 peduoBUH B cucTeMi ckiaaae 1 monb/n. [licnsa BctanoBneHHs piBHoBaru [C] = 1,5
MoJIb/J1. OOYMCINUTH KOHCTAHTY PIBHOBArU.

O6uuncnutu BuxianHi koHueHTpauii NO 1 Oz 1 KOHCTaHTY piBHOBarun 060poTHoi peakiii 2NO
+ 02 S 2NO,, ko piBHOBara BCTAaHOBHJIACS 3a HACTYNHUX KOHIEHTpAlild pearyrouux
pedoBuH: [NO] = 0,12 monb/n, [NO] = 0,48 mons/7, [O 2] = 0,24 Monb/1.

HageniTe mpukiagy caMOBUTHHHX MPOIECIB: a) €K30TEPMIUYHOTO; O) €HIOTEPMIYHOTO; B)
SKMI CYITPOBOJIKYETHCS 30UIBIICHHAM €HTPOIIIi a00 3MEHILIEHHSIM €HTPOITIi.



75. Po3unHEHHS T1IPOKCUAY HATPil0 y BOJI CYIPOBOJUKYEThCS 30UIBIICHHAM TeMIEpaTypH, TOMI

76.

77.

SK TPU PO3YMHEHHI HITpaTy aMOHII0 TeMIepaTypa 3MEHIIYeThCs. UM MOSICHIOIOTHCA IIi
TemreparypHi epexTu?

[TosicHITh (3 TOYKH 30py MOJICKYJSpPHOI Teopii), YoMy MpH 30UIbIIEHHI KOHIICHTpAIii
pearyrounx ped4oBUH MOXKE 3pOCTaTH IIBHIIKICTh PEaKIIil.

[Ilo € ocHOBHUM (haKTOpOM, SIKHII BH3HAYAE€ MOXKIHBICTH IPOXO/DKECHHS PEaKIlii mpu
31ITKHEHH] YaCTHHOK?

78. Ha3Bith nBa (hakTopH, SKi 30UIBIIYIOTH MIBUAKICTh PEAKIIii; MOSCHITh BHACIIIOK YOTO BOHH il

79.
80.
81.

82.
83.

84.
85.
86.
87.
88.
89.
90.

91.
92.
93.
94.
95.
96.
97.

98.

99.

100.

101.

102.

103.

104.

3011BIIYIOTb.
[lo Take oxcunu? Ha siki rpynu mOAIISIOTHCSI OKCHIH?
Hagectu npuknaay HecoleTBIpHUX Ta aM()OTEPHUX OKCHUJIIB.
3 IKUMHU pEYOBMHAMU B3a€MOJIIIOTH OCHOBHI OKCHIU? 3 SIKUMHU CIIOJIyKaMHU B3a€MOJIIIOTh
amdoTepHi OKCHIU?
SIK1 KACJIOTHI OKCUIX B3aEMOIIIOTH 3 BOIOO?
CkJacty piBHSHHS peaKiliid, 3a JOMOMOTO0 SIKHX MOKHA 3/IIHCHUTH TaKUH KT
nepetBopenb: Al — Al,O3 — AI(NO3); — Al(OH)3; — Al (SO4)3
Ckuactu rpadiuni popmymmu Takux crnoiyk: Cr,0s, Ni(OH)3, H3PO4, Al2(SO4)3, Caz(PO4)a.
[lo Take nepokcuan? HaBecTu npukiagm.
Sxki 6yBaroTh ocHoBH? HaBecTu nmpukiiaay.
Sxi ximMivHI BIacTUBOCTI OCHOB? HaBecTu NpuKIIaay peaxilii.
Sxki 6yBaroTh kucnotu? HaBectu mpukiagu.
Sxi XimMivHI BIACTUBOCTI KucioT? HaBecTu mpukiIaam peaxiiiu.
Sk onepkyoTh B JTa0OpPaTOpHUX YMOBaX OKCHIM, OCHOBH, aM(OTEpHi TiIpOKCHUIH,
kuciotu? HaBectu npukiagy.
SIki XiMiYHI BIIACTHBOCTI XapaKTepHi 11t aM(pOTEPHUX T1APOKCUIB?
Sxi Tumu coneit Bam Bimomi?
Sk MOKHa oJiepKaTh CepeHi, KUCIi, OCHOBHI COi?
Hammcaru Bci Bimomi Bam criocobu oaepskaHHs cotie.
Ski XimMi4HI BIaCTUBOCTI XapaKTepHi A coneii? HaBecTu mpuKiIaay BiiMOBIAHUX PEAKIIii.
Hammcatu Bcl MOKITHMBI peakIlii MiX T1IPOKCHIOM MarHiro 1 opTohochaTHOIO KUCIOTOIO.
Hanucatn piBHSIHHS peakuiii yTBOpeHHs BCIX OCHOBHMX coiieil 3a B3aemonii depym(IID)
TAPOKCUAA 13 CyIb(PaTHOI KUCIOTOIO.
Hanucatu piBHSHHS peakiii oJep>KaHHS BCIX MOMJIMBHX KHCIIHMX COJIEH 3a B3a€MOJIIT IIMHK
ripokcuzaa 1 1upocaTHol KUCIOTH.
VY yomy nosgrae MexaHi3M eJIeKTPOIITHUHOI Iucolianii?
PosrnsiHyTH  XapakTep 3MIHM  KHUCIOTHO-OCHOBHUX  BJIACTHUBOCTEH TIJIPOKCUIIB Y
3aJISKHOCTI BiJ ITOJIOKEHHS €JIEMEHTIB Y eploU4HIl chcTeMi.
Yu onHakoBa KOHIEHTpallis 10HIB BOJHIO B PO3YMHAX PI3HUX OJHOOCHOBHHX KHCIIOT
0JITHaKOBOI KOHIIEHTpaii? /laTu MOTHBOBaHY BiJIOBI1/Ib.
Yu 3MIHUTBCS CTYHIHb €JIEKTPOIITUYHOI JHcOoIlialii B pO3UUHi ClIaOKoro eaekTpomiTy: 1)
3a HarpiBaHHs po34uHYy? 2) 3a TPUBAJIOrO HOro BUMApoByBaHHS? JlaTM MOTHBOBaHY
BIJITTOB1/Ib.
Sk BOiMBaEe Ha CTYIIHb EJEKTPONITUYHOI JUcOLialii pPO3UYMHY ONTOBOI KHUCIOTH: 1)
BBEJICHHS Y PO3YHMH XJIOPUCTOBOJIHEBOI KUCIOTH? 2) BBEJACHHS Y PO3UMH HATpiil anerary?
3) po3BenieHHs po3uuHy BoAot0? JlaThi MOTHBOBAHY BiIMOBI/Ib.
Hanucatu Bupa3 st KOHCTAHT IMOBHOI JAMCOLIAIli BYTUIBHOI 1 OITOBOi KHCJIOT uepes
KOHCTaHTH JUCOLIaIii iX MPOMIXKHUX CTail.
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105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

VY CKiTbKM pa3iB KOHLEHTpAIlisl TiApOKCUA-oHIB y po3unHi 3 pH = 12 Oinbiie
KOHIIEHTpAIlii 10HIB BOJHIO 7 BiINmoBiAb MiATBEPIUTH PO3PAXYHKAMHU.

Sk 3MIHUTBCS KOHIIGHTPAIIiSI T1IAPOKCUA-10HIB, Ko pH po3unny: 1) 3HH3UTECS 3 9 10 57
2) 301nbmuTHCS 3 3 110 8 ?

PospaxyBatu pH 0,1 M po3unHy XJIOPUCTOBOJIHEBOI KHCIIOTH, BBO)KAIOYH 11 JUCOITIAIIIIO
MOBHOIO.

PospaxyBatu pH 0,1 M po3umHy HaTpiii TiIPOKCHIY, BBa)KAlOUW HMOTO JAHMCOILIAIIIO
MOBHOIO.

Sk 3miauThes pH 0,2 H. pO3YMHY XJIOPUCTOBOAHEBOI KUCIOTH MICIs TOJJaBaHHS J0 HbHOTO
piBHOTO 00 €My Boau ? BiAmoBiib JaTH HA OCHOBI BIIIOBITHUX PO3PaXyHKIB.

[TosicHuTH, YOMY AOAAaBaHHS HEBEIMKOT KUTBKOCTI HATPiii rigpokcuay a0 OydepHoi cymimri
aMOH1# XJIOpUIy 1 aMOHi# riApoKcuy He BUKIIMKaE 3MiHu pH po3unny ?

[TosicHuTH, YOMY JT0J1aBaHHS HEBEJIMKOI KIJTLKOCTI HITPATHOT KMCIIOTH 10 OydepHOoi cymirri
HATPii OLITOBOKUCIIOTO 1 OLITOBOT KUCJIOTH HE BUKIIMKA€E 3MiHu pH ?

Yu mignsraioTe rigpodizy coai: MgCly, BaCly, KoCO3 NH4HCO3, Mn(NOs),, CuSOy,
AICl3? Hamucatu 1 HUX PIBHSHHSA PEakKiiid TiIpoilizy B MOJCKYJSIPHIH Ta 1OHHIM
¢dopmax, BusHauntu pH cepenosuia.

[TpuBecTH MpUKIAIM T1APOTI3y COJEH 3a KaTIOHOM (OJIHO-, IBOX- 1 TPH3APSAIHIM).
[TpuBecTH MpUKIAIM T1APOTI3y COJIe 32 aHIOHOM (OJJHO-, TBOX- 1 TPU3APSIIHUM ).
[TpuBecTH MpHUKIAIM T1APOTI3y COJIEH 32 aHIOHOM Ta KaTiOHOM.

Sxki pakTOpH CHIPUSAIOTH OUTBII TOBHOMY IIPOTIKAHHIO PEakKIii Ti1pomi3y ?

[Tpu nonaBaHHI SKUX €NEKTPOIITIB A0 BOJHOTO PO3YMHY KapOOHATY HATPIIO T1APOII3 M€l
couti 30UIbIUTHCs ? JloaBaHHs SKUX €JIEKTPOIIITIB MOXKE 3MEHIIIMTH TiIpoJIi3 ?

UM MOSICHUTH, IO Y BOJAHOMY PO3UMHI CEpeAHBbOro HaTpiil oprodocdary cepemoBulie
TyKHE, HaTpil riapodocdaty — cinado dyxkHe, HaTpiit auriagpodocdary — ciabo kucie ?

3a J0NOMOrol0 XIMIYHHX PEAKIill MOSICHUTH, YOMY IPH 3MIillyBaHHI BOJAHMX PO3YMHIB
Alx(SO4)3 1 NayS, a takok poszuuniB AlCl3 1 K,COs3, B ocan Bumamae ofHa i Ta XK
pedoBrHa?

[Tosicauty, YoMy npu Aii BOOHOrOo po3uMHy NapS Ha po3duMH COJII MarHir0 BUIUISETHCS
H,S? mpu nii pozunuisa NH4Cl Ha poszunn Na,SiOsz yrBoproethes ocan HpSiO3  (SiOy
nH,0) ?

[I{o o3Hauae TepMiH CTYIiHb IiApoizy? SIKuil B3BEMO3BA30K MIX CTYIEHEM TiAPOIII3Yy COl
Ta 11 KOHIICHTPAIIEI0 B PO3YNHI?

SIkuii eeMeHT BIIIrpae poJib OKUCIIIOBaYa MpU ropiHHi MarHio y 1nokcul Byriiento ?
SAxuit cTyniHb OKUCIEHHS (2-, 4+ un 6+) NOBMHHA MaTH CipKa y CBOil CIOIYI, 1100 BOHA
MOTJIa JUCTIPOTIOPIIIOHYBATH ?

Ski peakiii Ha3UBarOTbCA OKUCHO-BIMHOBHMMH? 1[0 Take OKMCHUWK; BIJHOBHHUK; MPOIEC
OKHCIICHHSI; TIPOLIeC BiTHOBIEHHA? 3acTocyiiTe 1i TepMiHM Ha npHuKiIaii peakuii depyma 3
XI10poM.

CKIIBKH €NIeKTPOHIB NpUeaHye ud Bignae aroM Cynbypy miJl yac TakuX MEepPeTBOPEHb:
a) cynb(it-ion — cyibdar-ioH; 0) Monekyna cipkoBogHio — artoMm Cynbdypy; B)
cynbdat-ion — Monekyna cyabdyp(IV) okcum;, a) monekyna cympdgyp(IV) okxcug —
XJIOpUCTU# cynbdypun ?

SKy KIIBKICTh €JeKTPOHIB MMiJ Yac peakiii Mi>k Marniem 1 OKCUTe€HOM : a) BTpadae 1 MoJb
MmeTaiy; 0) BTpayae 1 r metany; B) oTpumye 1 J1 KMCHIO (H.Y.) ?
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127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

Peakis mix dhepym(II) okcunom i kap6oH(II) okcumom Moxke BiIOyBaTUCS 3 YTBOPEHHIM
JIBOX 1HIIMX OKCHUJIB. YKaXITh TUII Li€i peakii i CKJIaiTh BiANOBIIHE XiMIUHE PIBHSHHS.
SIKi POCT1 PEYOBUHU E€IIEMEHTIB 2 MEPioay MOXKYTh OyTH: a) JIMIIE OKUCHUKAMHU; 0) uiie
BIJIHOBHMKAMH; B) K OKHCHHUKAaMH, TaK 1 BillHOBHHMKamu? YW € cepen HUX Taki, 110 HE
BUSAB/IIIOTE HI  OKHCIIIOBAJIbLHMX, HI BIIHOBIIOBAJBHUX BJIACTUBOCTeH? Bimmosimi
OOTpYHTYHTE 1 Ha3BITh CEPEI IMX PEUOBHH HAMAKTUBHIIINN BI/ITHOBHHK 1 OKUCHUK.
CknamiTe pIBHSHHA peakiii (y MOJEKYIsIpHId Ta HOHHO-MOJEKYJSIpHiN ¢opmax): a)
HaTPIIO 3 BOJIOKO; 0) OEpHUIIi0 3 BOMHUM PO3YUHOM KaJiil T1APOKCUTY.

Croonyka, yTBOpeHa JIBOMa €JI€MEHTaMHM, IijJ 4yac HarpiBaHHs po3Kjiajacs Ha MPOCTi
pedoBuHU. Yu Moxke OyTH sl peakilis OKHUCHO-BIIHOBHOIO; HAJIEKATH JIO peaKIii
NPOTHIICKHOTO TUITY? Binmosige MoTUBYiiTE.

BkaxiTh CTymiHb OKHCJIEHHS XJIOpY: a) B XJOpHI-ioHi; 0) B xjopar-ioHi. SIKy poib,
OKHMCHHKA YM BIJHOBHHKA, BOHU MOXKYTh BiJIirpaBaTH B PEaKIIii?

3anuiniTe MOJEKYNIApPHI 1 HOHHO-MOJEKYISpHI PIBHSHHS JJs HACTYIHUX peakiii: a)
ra3onoiOHU XJIOp BUTICHSA€ WHOA 13 BOJHOTO PO3YHMHY, IO MICTUTh WOAMI-10HH; O)
TBEP/Ui 10/1 BUTICHSIE XJIOP 13 BOAHOTO PO3UMHY, 1[0 MICTHTh XJIOPAT-10HH.

Bu3HaunTH CTYIMiHB OKUCIICHHS 1 KOOPJIWHAIIIHE YHCIO KOMIUIEKCOYTBOPIOBAaYa B TAKHMX
komruiekcHux crnoiykax: Nag[AlFg]; [Cd(NH3)4]SO4; [Ni(NH3)s](OH),; Ks[Co(NO,)e];
[Cr(H20)6]Br3; Ko[Cu(CN)y]. 3anmcatu ix Ha3BH.

Busnaunt 3apsg s Takux komiuiekcHux ioHiB: [Co(CN)g]; [Ag(S20).]; [PtCle];
[Co(H20)e]; [Ni(NH3)e]; [Fe(CN)e]; [Zn(OH)4l; [Hyls]; [AlFe]; [SiFg]; [Cr(NHs)sBrs],
SKIIO0 KOMILJICKCOYTBOPIOBAYaMH € 10HU Co®*, Ag', Pt**, Ni?*, Fe?*, zn?**, Hg2+, AP Si*
cr**,

Hanucatn HaBeieHi HIKYe (OPMYNIH y BUIJISII KOMIUICKCHHX CIOJYK 1 JIaTH iM Ha3BH:
2HF+SiF,; 2KCI+PbCly; FeCl3*6H,0; Crp(SO4)3212NH3; KF*BF3; 2NH4;SCN+Co(SCN)s.
Sk meron BajmeHTHUX 3B’s3kiB (B3) mosicHIO€E yTBOpEHHS JOHOPHO-AKIENTOPHOTO abo
KOOpAUHAIIHOTO 3B’s13Ky? Akuii arom ab0 10H BUKOHYE pOJIb JIOHOpAa B KOMILJIEKCAX
[NH4"]; [BF4 1, [Zn(NH5)a]*", [PUNH3):Clz], [CU(NHs)a]*", [Fe(CN)s]*™, [Co(Hz0)6]*" ?
Ha sxi 10HM AucoLiOOTh BKa3aHl KOMIUIEKCHI 1 MmojBiiHI comi? CkiacTu piBHAHHA iX
nucoriarii: Nag[FEFs]; Naz[Pb(OH)4], (NH4)2804'F€SO4; KzSO4'CI‘2(SO4)3'24H20.
HaBeniTh npukiaau miockoro, TETPaeAPUIHOTO0, OKTACIPHUYHOTO KOMILIIEKCIB.

[lo Take neHTaTHICTH JiranaiB? HaBecTu mpukiaj moiiIeHTaTHUX JTIraHdiB.

SIKi KOMIUIEKCHI CIIONYKH Ha3MBArOThCS 13oMepamu? HaBecTu mpukiagu reoMeTpuyHOi Ta
riApaTHoi 130Mepii KOMIUIEKCHUX CHOJYK.

CkacTy BHpa3 Ui KOHCTAHT CTiHKOCTi HACTYIMHHX KOMIUIEKCHHX ioHiB: [Ag(NHz),]" i
[Ag(CN),] . Bunucaru ix dncenbHi 3Ha4YeHHS (10aTOK 6) i IOPIBHATH KU 10H HAHOLIBIIT
CTIKHH.

Cknactu piBHSHHs peakiiid B3aemonii amporepuux riapokcunis Al(OH)s, Zn(OH),,
Cr(OH);, Pb(OH), 3 nyrom. IIpoayktu peakiiiii 3amucaTd y BHUTJISAI BiJMOBIIHUX
T1APOKCOKOMILIEKCIB. Bka3aTu koopauHaIiifHE YHCIIO KOMIUIEKCOYTBOPIOBAYIB 1 HAITMCATH
PIBHSIHHSA AMCOIIaIlii 0/Iep>KaHUX KOMIUIEKCHUX CIIONYK.

Ska ocuoBa € Outbm cuinbHOMO: Cu(OH),; uym [Cu(NHs)4](OH),? Jlat moTuBOBaHy
BI/ITIOBIIb.

Kopucryrounich KOHCTaHTaMM CTIMKOCTI (JOJATOK ©6) pPO3MICTUTH Yy TMOCIHIJOBHOCTI
spocranHs criiikocti Taki iorn: [Ni(NH3)e]*", [CU(CN)4]*", [Ag(NHs).]", [Hgls]* .
12



145.

146

147.

148.

149.

150.
151.

152.
153.
154.
155.
156.
157.
158.
159.
160.

161.

162.
163.

164.

165.

166.
167.
168.

169.
170.

171.
172.

SIKi CHOJMYKM Ha3MBalOThCS BHYyTpilHbOKOMIUIEKCHUMH? IIlo Take xematu? Jle
3yCTPI4alOThCS X€IaTu B MPUPOIi?
CrymiHb Timpomidy skux cojeir Oyae Oinbmioro: ZnCly, ado [Zn(NHjz)s]Cly; KCN a6o
K[AgQ(CN),]. lat MOTHBOBaHY BiAIOBi/Ib.
Harmumrite enekTpoHHI KoH(pIrypailii OCHOBHOTO CTaHy HaBEJICHHX aTOMIB 1 10HIB: a) Fe; 0)
Fe**; B) Cu; r) Zn®"; 1) V¥'; ) Ni; %) Cr**; 3) Cu”.
U Moxke 4YHMCIIO JIraHaiB B KOMILUIEKCI OyTH MEHIIMM KOOPJIWHAILIMHOTO 4YHCiIa
KOMILJIEKCOYTBOPIOBaya i uomy ?
SIKi YacTUHKM MOXYTb BXOJIUTH JO CKJaJly BHYTPIIIHBOI KOOpPAMHALINHOI chepu
KOMIUIEKCHOI CIIOJIYKH, YTBOPEHOI HOHOM MeTaiy ?
SIki KOMIUIEKCHI YaCTUHKU HE MAIOTh 30BHIIIHBOT KOOPAMHALIWHOT chepu ?
SIki XiMiuHI 3B’A3KM ICHYIOTh MDK KOMIUIEKCHOK) YaCTHHKOI 1 YaCTHHKaMH, IO
YTBOPIOIOTH 30BHILIHIO c(epy KOMIUIEKCHOI CIIOIYKH ?
YuM BU3HAYAETHCA 3apsi/i KOMILIEKCHOT YaCTHHKH, 110 MICTUTh MOJIEKYJISIPHI JIiraHau ?
J1o sSIKOro BUy KOMILIEKCIB BIAHOCITBCS KyIIOpOCH ?
YuM BIIPI3HSAIOTHCS MOABIHHI COJI Bijl allIOKOMILICKCIB 7
Sxi popmu (koH(Dirypamii) KOMITIEKCHUX 10HIB HAHOLIBII MOMUpPEH] ?
[Io Take i30Mepiss KOMIUIEKCHHUX CIOIYK ?
Uu MOXKYTh TETpaeIpUIHO MOOYAOBaHI KOMITJIEKCH OyTH T€OMETPUYHUMH 130MepaMu ?
Un MOXKyTh KBaJPaTHO TUIONIMHHI KOMIUIEKCH OyTH ONTHYHUMH i30Mepamu ?
VY KoMIuIeKcax siKoi ()OpMH BUSABISETCS MpaHC-BILUIUB JIIFAHIB ?
Sk 3MiHIOETBCS €(DEeKTUBHUI 3apsii KOMIUIEKCOYTBOpPIOBaya IMpH MPUEIHAHHI 10 HHOTO
Jriragmis ?
VY dKoMy 13 TpbOX KOMIUIEKCIB: TiJPOKCO-, OKCO- YM aKBa- KOOpJIUHALIHHE 4YHCIIO
KOMIUIEKCOYTBOpIOBaya (oHy MeTany) Oyzie MakCUMaIbHUM ?
SIKnii JTiraH T JIerIe TOSIPU3YETHCS Y IO KOMITIeKcoyTBopoBada: O wm S¥ 2
Ha ocHoBi Merony BajneHTHHX 3B’SI3KIB MOSCHITH, YoMy MoJiekyna NHiz wmoxe Oytu
miraamom, a kation NH,™ He Moxe.
Ckunactu enekTpoHHi popmynu atomiB Hartpiro Ta Kamiro. Kopuctyrounch enekrpoHHUMHU
dbopMynaMu Ta MePI0IUYHOIO TAOJINLIEIO TOSICHUTHU
a) 3a SIKOI0 O3HAKOI0 MOXKHa pOOUTH BUCHOBKH MPO AHAJIOTIIO iX XIMIYHUX BJIACTUBOCTEH ?
0) YoMy iX BiTHOCSITH /10 HAWO1IbIII AKTUBHUX METANTIB ?
B) UOMY BiJTHOBJIIOBAJIbHA 3/IaTHICTh MiABUILYETHCS BiJl HATPIIO 0 KaJito ?
') YOMY y IPUPOJIi BOHU 3yCTPIYAIOTHCS TIIBKHM Y BUIJISLII CIIOIYK ?
1) sIKe iX B1THOLIEHHSA J0 BOJH, KUCHIO, KUCIIOT ?
[Ilo BinOyBaeTbcs 3 HATpil 1 Kamii TiIPOKCHMAAMHU SIKIIO iX 30epiraTd y BiIKPUTHUX
nocynuHax ? Ha 1o BOHM OCTYIIOBO NEPETBOPIOKOTHCS ?
[TosICHITB 10 IKOTO THITY CIIOJIYK BiTHOCATHCS T1APOKCHIU JTYKHUX METaNTiB.
Sx 6u Bu mornu onepskatu LiH ? CxnaniTe piBHSHHS peakuii JiTii rigpuay 3 BOAOO.
Onuurite enekTpoHHy OynoBy Llesiro. Yum BiH Biapi3HsAeTbea TyXHUX MeTaniB Na i K ta
nyxHOo3emenbHoro Ca?
SIKi 1HIT1 10HK MAIOTh BIACTUBOCTI, OM3bKI IO BIACTHBOCTEH 10HIB JIY’)KHUX METaliB ?
SIKi IpOYKTH YTBOPIOIOTHCA M1/l Yac FOPiHHS BCIX METalIB — BiJ JITIIO 10 1e310?7 Y YoMy
MPUYMHA TOTO, 1[0 BMICT KUCHIO B HUX 3pOcCTae ?
Ak MoXxHa oziepKaTH HATPIK ami ?
3anponoHyBaTH MOXJIMBI CIOCOOU MEePEXO0/1iB 32 TAKUMH CXEMaMHU:
Na — Na,O, — Na,O — NaOH — NaHSO, — Na,SO,— Na
13
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KCl - K — KOH — K,CO3; — KHCO3; — KCI

Sk BiTHOCATBCS 10 HAarpiBaHHS HATpid Ta Kamii kapOoHaTH 1 rizpokapOoHaTu? Hamumcatu
PIBHSIHHS MOXJIMBUX peakiiii. Ik 6e3 HarpiBaHHs Kallid TigpokapOOHAT MEPEeTBOPUTH Ha
KapOoHat ?
SIky peakuito cepemoBuina MaroTh po3unHu cojeit: a) KNOsz, 6) CH3COOK, B) KoS ?
Hanumrite piBHSHHS T11poJ1i3y JUIsl THX BUIAJIKIB, 1€ BiH Ma€ MicIIe.
VY TproX mpoOipKax 3HAXOAATHCS PO3UMHU Kalid KapOoHATy, Kamiid cynabQiTy, Ta Kamii
cynbdarty. Sk BCTaHOBUTH Yy sIKii TPOOIpINl 3HAXOMUTHCS KOXHa pedoBuHa? HammcaTtm
PIBHSHHS BiIOBITHUX PEaKIliil.
YoMy po3unMHM HATpiil Ta KaJllii TIAPOKCHIIB PYHHYIOTh CKJISHUN TOCYHA, OCOOJIMBO MpH
TpuBaJOMy KuIl ATiHHI? HanucaTu piBHSHHS peaKiii.
Bu3HauuTy NpOLEHTHUM BMICT KaJIil0 Y CHIIBBIHITI Ta KapHAJIITI.
HaBeneni cxemu 3aloOBHHATH TaKMM YHHOM, MIO0 OJEpKAaTH PIBHSHHS PEAKIIi, IO
B110YBAIOTHCS 10 KiHIIS:
I)NaOH + ... > NaCl +... ; 2)NaCOz+...—>NaCl +... ;

3) Na,SO4 + ... —» NaNO3+ ... ; 4) Pb(NO3)2+ ... > NaNOs + ... ;

5)CsCl +... > CsClO3 +...; 6) KO, + ... > KoSOs + ...
OxapakTepu3yBaTu poJib HATPIlO, 0 MICTUTHCS B OpraHi3mMax TBapuH i irogaunu. [o take
HaTpi€eBUil Hacoc?
o Take kpayH-edipu?
JlaTi KOpOTKY XapaKTepHUCTUKY MarHiro Ta Kajbllito. BkazaTtu OyJnoBY iX aTOMiB, XiMidHY
AKTUBHICTb, BIIHOIIEHHS 10 BOJAU Ta KUCJIOT.
CKIJTbKH JTY’)KHO3EMEITbHIX METaJiB MiCTUTHCS B IEPIOANYHIN CUCTEMI eJIeMEeHTiB?
[TosicHuTH YoMy MarHiil 1ye MOBUIBHO B3a€MOJIIE 3 BOAOIO 3a KIMHATHOI TeMIIEpaTypH, a
IpY HarpiBaHHI peakilis MPUCKOPIOETHCS; YOMY MarHiii pO3YMHSETHCS Yy BOJAHOMY PO3UMHI
aMOHiii xsopuy?
Sk npirote Ha Metanu [IA rpynu mosiTps 1 xop?
Sxwuit 13 rigpokcuniB metaniB IIA rpynu mae amporepHuii xapakrep?
311CHUTHU TOC1I0BHI IEPETBOPEHHS, HA3BaTH CIOJYKH:
Ca — CaO — Ca(OH); — CaCO3; — Ca(HCO3),; — CaCl, — CaSOsy .
3akiHYUTH DPIBHSAHHS peakuid. CKIAacTH €JIeKTpOHHUI OanaHc, BKa3aTH OKHUCIIOBad Ta
Bigaosuuk: CaH, +H,O — ....; CaH, +HCl— ....;CaH, + O, — ... ;

CaH, +Cl, —.....
Sk 3MiHIO€ 3a0apBiIeHHs JIAKMYC y pO34MHAX MarHiil HiTpaTy Ta KajbLiil auneraty? [latu
MOTHMBOBAHY BIAMOBI/Ib 1 CKJIACTH PIBHSHHS HEOOX1THUX pEaKIii.
YoMy raiieHe BaIllHO 3a TPUBAJIOro 30epiraHHs Ha MMOBITP1 BTpaya€e CBOI BIACTUBOCTI?
[Ilo Oyme BinOyBaTHCs, SKIIO 1O PO3YMHY KaJbLid TigpokapOOHATy JJ0AaTH KaybLid
rigpokcua? CKiaacTy piBHSHHS peakilii y MOJIEKYJISpHiN Ta 10HHIN popMax.
SIxuit 00’eM anleTusIeHy, BUMIPSHHUM 32 HOpMaJIbHUX YMOB, YTBOPUTHCS MpH Tijpomisi 135 ¢
KaJbIii KapOiy?
VY nocynuHy 3 Boj10I0 moMicTiiu 15,6 T cymili Kajblito Ta Kanbliil okcuay. Pozpaxysaru
Macy KOXHOI PEUOBHUHHM, SIKIIO BIJOMO, IO BHACTIOK B3a€EMOJIi PEareHTIB 13 Cymilri
BUJIUTHIIOCH 5,6 71 ra3y (H.y.).
JlabopaTopHuii MeTo]l TOOYBaHHS BYTJIEKUCIOTO Ta3y 3aCHOBAHO Ha B3a€MOJIl MapMypy 3
XJIOPOBOJIHEBOIO KUCIIOTOI. YoMy B JaHOMY BHUIIQJKy HE BHKOPHCTOBYETHCS CyJb(paTHa
Kuciora?
SIKi comi MarHito Ta KaJblilo 00yMOBIIOIOTh TBEPAICTh IpUpoaHoi Boau? Hasectu ciocobu
00pOOKHM BOJM METOJIOM PEareéHTHOTO MOM’ SIKIIIEHHS 1 METOJIOM 10HHOTO OOMIHY.
Busnauntu qis sikoro 3 miHepainiB — marHesuty MgCOs, kansiuty CaCOs abo 1omoMity
CaCO3-MgCO3 — mposkaproBaHHS 3pa3KiB OJHAKOBOI MacW NpPH3BEAC JIO OJCPKAHHS
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HaiOpIIOr0 00’emy kapOoH(IV) okcuny. Po3paxyBaru meit 06’em (M3, H.y.), SIKIIIO
npoxxkapeHo 100 Kr KO)XKHOTO 3 MiHEpaJIiB.

Ha3BiTh HaliBaXJIUBIII MiHEPAJIH, IO MICTATh eleMeHTH [IA rpymu.

SIka 13 ciontyk BeCly un CaCly, Oyayun po3urHEHa Y BOJIi, YTBOPIOE KHCTIIINN pO3YHH?

Sk onepxyroTh MarHin?

SIKi OCHOBHI THITH CIIOJYK YTBOPIOIOTH JTY)KHO3eMelNbHI MeTanu? Yu po3urHHI BOHU Y BOJI?
Ski KOMIUIEKCHI CIIOJIYKM YTBOPIOIOTH KaTiOHW JIy)KHO3eMeNbHUX MeTamiB? ki
KOMILJIEKCOYTBOPIOIOYI areHTH JUISI IbOTO HAMKpari?

SAxi cnoyku JIy’)KHO3E€MEJIbHUX METajliB BHKOPHUCTOBYIOTHCSA Yy OyAiBEIbHIM CHpaBi, K
noOpuBa, ne3nH(}iKyroUi areHTH, TIrMeHTH?

CknacTu peakIlito ofep)KaHHs MarHii-amoHii gocdary.

CknacTd piBHSHHS peaKUiii OKHCICHHS Kb PO3BEICHUMH 1 KOHLEHTPOBAHUMHU
kucioramu HNO3 ta HoSOy.

Ha3BiTh OCHOBHI BIIMIHHOCTI B XIMIYHMX BJIACTHBOCTSAX O€pWIiiO, MarHiro i
JTY’KHO3EMEJIbHUX METaJliB.

OxapakTepu3yiTe 3MiHYy KUCIIOTHO-OCHOBHUX BJIACTUBOCTEH OKCHMIB Y PAIY: BeO-
MgO-CaO-SrO-BaO.

3a TOMOMOTOIO BIJMOBITHUX PIBHSAHB PEaKIiil 3MIHCHITH HacTymHI neperBoperns:  H0,
— 02 —» MgO — MgCl, —» MgOHCI;
N&zCO3 — BaCO3— CO,; — CaCO3 — Ca(HC03)2.

SIKi coui 3yMOBIIOIOTH TBEPAICTh Boau? Slkumu cnocobamu ii MmoxHa ycynyTr? HanumriTe
BIJINTOBIJIHI peaKiIii.

Slka TMMYacoBa TBEPIICTh BOIM, SKIMIO Ha ii ycyHeHHs no 100 aM° BOIHM HEOOXixHO
nobasutu 6,02 r HaTpiil rigpokcuay? Binnosias: 1,5 MMOHB-CKB/I[M3.

3mimano piBHi 00’emu 0,02 M po3uuHIB KayibLii XJOpHAy Ta HaTpii kapOonary. Um
YTBOPUTHCS Ocajl Kaibllii kapOoHaty?

SIxky macy ripkoi comi MgSOy4-7H70, sika BHKOPHCTOBYETBCS SIK MOCIAONIOIOYM 3aciO,
notpiObHO pozunHHUTH Yy 150 cM® Bozw, 106 onepxatu 10 % po3uuH MarHii cynbdary?
Bigmosias: 38,7 r

SIKi CHONYKH JTy)KHO3EMEJNbHUX METalliB BUKOPHUCTOBYIOTh Y MEIMIIMHI, BETEPUHAPHIN
npaKTuii?

SIka KOMIUIEKCHA crofiyka esieMeHTy [I-A rpynu HalOUIbII MOMMpeHa y IPUPOl 1 B HOMY
noJisArae ii ais ?

[TosicHiTh po3’imarouy Aif0 TBEPAMX JIYTiB 1 iXHIX KOHLIEHTPOBAHMX PO3UMHIB Ha JKUBI
TKaHUHHU.

SIKi s-eleMeHTH BXOJIATh 10 CKJIaay 3yOiB 1 KICTOK ?

Sxuit kommuiekc ony Marsiro Oepe ydacth y POTOXIMIYHUX pEaKIisiX pOCIUH ?

SIK 3MIHIOETBCS BiJHOBHA aKTUBHICTH B psity Mg — Ca — Sr—Ba ?

Vonn Ba®" Tokcwmuni st opratizmy. IloCHITH 4YOMY pPEHTI€HOKOHTPACTHY pPEYOBHHY
BaSO, mnpuiiMaloTh BHYTPIIIHBO MpPU PEHTIEHIBCHKIN MIarHOCTUIII TPaBHOIO TpakTy Oe3
OCTOPOTH.

OxapakTepu3yBaTu MOJOXKEHHS Oopy B mepioawuniii cuctemi J[.I.MennaeneeBa. 3 sikum

CYCITHIM €JIEMEHTOM BiH CXOXHUH 32 CBOIMH BJIACTUBOCTSIMHU?

Ski cryneHi OKHCIEHHs BUsBIs€ Oop B CBOiX crnoiykax? Skuii 13 HuUX Ouiblie
XapakTepHuil 17 6opy?

3 SAKUMHU eJIeMEeHTaMH 0Op YTBOPIOE OOpiaH, IO pO3KIaJAl0ThCs Kuciaotamu? SIki peakiii
IpY IIbOMY BiTOYyBarOThCs?

Skuit ckiaa Mae MpOAYKT MakcuMaibHOI rigpatamnii 6op(I1l) oxcumy?

SIka 13 coneit — TerpabopaT yu MeTabopaT — MICTUTh B aHIOH1 OUTbIIIE YUCIIO aTOMIB Oopy?
Sk OopHa KuCIOTa 10HI3Y€EThCs Yy Boi? Ska cuma 1€l KucaoTu?
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[TokaxiTe rpadiuno OynoBy aniony B NayB,O7-10H,0.

Sk mMoxHa oxepkaTh OopHuUil aHriapun? Slka pedyoBHHA YTBOPIOETHCS MPH PO3UMHEHHI
OopHoro anriapuay y Boai? CkiIaaiTe BiIMOBIAHI PIBHSHHS PEaKIIiil.

CKIJTBKH p-METaIiB MICTUTBCS B TPETIH TPyIIi MEPIOAUIHOI CUCTEMU?

Ha3BiTh CTiliKi CTYIIEHI OKMCIICHHS AJIFOMIHIIO Ta TaJio.

YoMy anroMiHIi CTIHKUN 0 11T BOJHU, X0 € Jy)Ke €JIEeKTPOTIO3UTUBHUM?

SIkwuii 13 p-eIeMEHTIB TPEThOi IPYIH € HANCUIIBHIIIINM BiTHOBHUKOM?

3 sixumu pedoBuHamu pearye amoMiniii: HCl, HNOs(,), S, Ha, po3unn myry ?

SIK 3MIHIOETBCS KHCJIOTHO-OCHOBHMU Xapaktep okcuaiB MmetaniB IIIA rpymu mo mipi
HOPSIKOBUX HOMEPIB eneMeHTiB-MeTaniB? [liqTBepANTH PIBHAHHSAMH PEAKIIii.

[MosicHiTh YoMy He icHYIOTh BojiHI po3unHu Aly(CO3)s.

o Take ramyau? SIki i0HK BOHH YTBOPIOIOTH Y PO3UUHI?

Hagenite ¢popmyiy kpioniTy. 1o SKOTO THITY COJICH BiH BIIIHOCUTHCS?

3a IKUMH XIMIYHUMH BJIACTUBOCTSIMH pO3pi3Hst0ThCs BoO3 Ta Al,O3 ?

[TosicHITH 3 TOYKHM 30pY KOOPAMHALIIMHOT XiMii MPOLIeCH OCAKEHHsI 10HIB aJTIOMIHIIO TyTOM
Ta po3unHeHHs B HboMy Al(OH)s.

BkaxiTe BenmuumHYy 1 3HaK 3apsAAy KOMIUICKCHOTO 10HY, KOOpAMHAIIHE YHUCIIO
KoMIuiekcoyTBoproBaua B crionykax: Tl3[TIClg], Nag[AlFs].

Yomy amoMiHId Cynb(ar BUKOPUCTOBYIOTH Ui OYHMINEHHS Boau? SIK TpH IbOMY
3MIHIOETHCS BMICT KalbLil TiaApokapOOHaTIB y BOJi 1 11 TuM4acoBa TBepAicTh? BuCHOBKH
MiATBEPIITh PIBHSIHHIM PEaKIlii.

Yomy amroMiHIf 13 CHIBHO JY>KHUX PO3UYMHIB MOXKHA OCAAWTH JOJABAaHHSAM JI0 HHUX
kpuctaniyHoro NH4Cl? fIki peakuii npu nipomy BigOyBaroTbes?

VY sKiil ramy3i BUKOPHUCTOBYETHCS HAWOUIbIIA KiIBKICTh MPUPOAHUX 1 IITYYHUX CHOIYK
oopy 1 uomy?

SAxi p-enementu III rpynu MaroTh CXWIIBHICTD JJO KOMIUIEKCOYTBOPEHHS 1 UoMy?

SIK 3MIHIOIOTBCSI KHCIIOTHO-OCHOBHI BJIACTUBOCTI croyiyk p-enemenTiB I1I-A rpynu?

Yu € antoMiHii 010reHHUM efleMeHTOM?

CxnaniTe pIBHSHHS peakilii aJlOMIHIIO 3 TapsS4yol0 KOHLIEHTPOBAHOK CYJIb(aTHOO
KHCJIOTO¥O, SIKIIIO OJTHUM 13 11 IpOoAyKTiB Oyne: a) cipka; 0) cyabhyp(IV) okcu.
OxapakTepu3yBaTH MMOJIOKEHHS BYTJIEIo B nepiognuHiil cuctemi Jl.I.Menaeneesa.

SIki opOiTasni aToMiB BYIJIEII0 OEpyTh y4acTh B YTBOPEHHI XIMIUYHUX 3B’SI3KIB B CHOJYKaX:
CHg4, CoHy, CCly, CO, CO? fxi Tunm 3B’s13KIB (G 1 7) ICHYIOTh B IUX criofiykax? Ska
IIPOCTOpPOBa KOHPIrypalis HUX MOIEKY?

Jlatu nosicHeHHs SIBUILY acopOLii 1 BKa3aTH NPUUUHHU, 10 CIIPUSIOTH LIbOMY SBHILLY.
UYepes 1oaHy BOAY MPOIYCTUIU CyMIMI Ta3iB, mo ckiagaerbes i3 SOz, CO; 1 HaS. Sxwmii
ckiaj razoBoi cymimri Ha Buxoai? 1o mepeiiuio y pozunn?

Sxuit 06’em CO; yrBopuThCs npu cnamosanHi 11,2 1 CO (ymMoBU HOpMasbHi)?

SIkum urHOM y ipupoIi BinOyBaeThes neperBopenns CaCO3 Ha Ca(HCO3),?

[Ilo oOymoBmoe 3matHICTE MoJekyn kapOoH(II) okcmmy BUCTymatm B pojii JOHOpPA
€JIEKTPOHHOI MapH 1 BXOJUTH B KOOPAUHALINHY chepy KOMIUIEKCIB?

Kap6on(Il) okcua 1 BoJACHb BOJIOIIIOTH CXOXHMHU BIACTUBOCTSAMHU: OOHMBA Tra30moiOHi,
He3abapBiieHl, MPAKTHYHO HEPO3YMHHI Yy BOJl, KHCJIOTax, Jyrax, TapHI BiTHOBHUKH,
3rOpsIIOTh Y KUCHI. SIK pO3IUIMTH 1X cymim?
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SIKi XiMiYHI peaxiiii Jie)kaTh B OCHOBI J1a0OpaTOPHUX 1 MPOMHUCIOBHX METOJIB JOOYBaHHS
kap6oH(IV) okcuny.

OxapakTepu3yBaTH PO3YUHHICT COJIEH BYTUIBHOI KUCIOTH Y BOJII.

Sk 3a nonomoroto pozunny HCl moxkHa po3mi3zHatu Taki pedosunu: BaSO,41 BaCO3?
YoMy y BOJHUX pO3UMHAX JYXKHUX KapOoHaTiB pH 3aBxau BuIlle HDK y pO3UMHAX
rigpokapOOHATIB Ti€l K MOJSAPHOI KOHIICHTPAIIIi?

Ska poJib BYTJIEKUCIIOTO ra3zy y KUTTEAISUIBHOCTI POCIMH? Y YoMy XiMi4HA CyTh MPOIECY
dboTocuHTE3Y?

SIki ocobmuBocCTi cTpyKTypH ioHa CN™ 00yMOBITIOIOTH HOTO 3JaTHICTh BXOJUTH JI0 CKJIaIy
0ararbOX KOMIUIEKCHHUX CIOJIYK?

Sxi mpoxykrtu, ¢epym(Ill) mianin, depym(Ill) rimpokcun, xamiii rexcamianogepat(IIl)
MO>KHA OJIEPKaTH, SIKIIO 3MiHOBaTH Juiie 00’ emu po3unHiB KCN i FeClz mpu 3nuBanHI?

3 SIKUM €JIEMEHTOM CHITIIIH YTBOPIOE HAWOLIBII CTIMKI CIIOTYKHU?

SIKi MO3UTUBHI CTYNEHI1 OKUCIIEHHS XapaKTepHi Ui CTaHyMY 1 IItoMOymy?

B sxux peakuisx BusiBisierbes amdorepnicts cranym(ll) 1 mmomOym(IV) oxcuaiB Ta
wiroMoym(Il) 1 cranym(IV) rigpokcuais?

SIK 3MIHIOETBCS OKHCITIOBAIbHA AKTHBHICTH CIIOJIYK IUTFOMOYMY 13 30UIBIICHHSM HOTO
CTYHIEHs OKUCIIEHHS Bix 2+ 10 4+ ? IlinTBepIuTH BUCHOBOK PEAKIisIMHU.

Ski enemeHnTH 3 mopsaAKoBUMH HoMepamu 14, 18, 22, 24, 32, 40, 50, 82, 87 € p-

enementamu IV rpynu ?

JlaliTe XapaKTEepUCTUKY BOJIHEBUM CIIOJyKaM p-eneMeHTiB [V-A rpynu.

OxapakTepu3yBaTu TIOJIOKE€HHsI HiTporeHy B mnepioauyniii cuctemi /J[.I.Menneneesa.

Hanucatu enexTpoHHy GopMyily aTomMa HITpOreHy. 3 TOUKH 30py Oyl10BH aToOMa PO3IIISIHYTH
MOYKJIMBI BaJICHTHI CTaHH Ta CTYICHI OKHUCJICHHS HITPOTeHY. SIK MOKHA TOSCHUTH HEBHCOKY
peakIliiiny 3AaTHICTh a30Ty?
Axi opOitami aroma a3oTy OepyTh y4yacThb B YTBOPEHHI XIMIYHMX 3B S3KIB 3 IHIIUMH
elleMeHTaMu y criontykax ta ionax Ny, NH3, NH4Cl, N,O, NO, N,O3, NO3, NF3?
Sxi opbitani aroma ¢docdopy OepyTb ydyacTb B YTBOPEHHI XIMIYHMX 3B’SI3KIB 3 IHIIMMH
elleMeHTaMH y HaCTYITHUX CHoJyKax Ta ionax: PHz PH,", PCls, PFg, PO,* HPOs*?
[TopiBHATH €1EKTPOHOIOHOPHI BIACTUBOCTI ochiHy 1 aMOHIaKy, HOSICHUTH iX PI3HULIO.
Hanucatu piBHSHHSA peakuiil olepkaHHsS a30Ty IUIIXOM BIJHOBJIEHHS HITpPATiB; LUIIXOM
OKHCJICHHS aMOHIaKYy.
[TosicHuTH MONIAPHUI XapaKTep MOJIEKYJIM aMOHIAaKy 3 TOUKH 30py HOro Oya0BH.
HaBectu npukiaau peakuiid, y skux NH3z BusiBsie BIIHOBHI BIaCTHBOCTI.
Axi BmacTUBOCTI BUsBIsAE€ (PocPiH B OKUCTIOBAIBHO-BIIHOBHHX peakiisax? Bianosigs
UTIOCTPYBATH NMPUKJIAJAaMU PEAKIIH.
B 4oMy BHSIBIISIETBCS CXOXKICTh y BIACTMBOCTSIX COJIEH aMOHIIO Ta cojed Kajito 1 pyOifiro?
Yum 11e 00ymoBneHO?
Slke cepenmoBuine MaroTh BomaHi po3umHH coneit: NH4NOsz, (NH;)2SOs; NH4NO,,
CH3COONHjy, (NH4)2CO3? TTosicauTy 11€ IpUKIIaiaMH peakiiiil riapodizy.
HanucaTu piBHAHHS peakiii, o xapakTepusyoTh B3aemoairo HNO3 3 metanamu.
Sk 3aiiicHuTH HacTynHI neperBopeHHs: Ny <> NH; — NO

“—>NH,NO; ?
ITpu B3aemonii kynpymy 3 po3seneHoro HNO3z Buainunocs 5,6 o NO (YMOBH HOpMAaJIbHI).
Po3paxyBaTH CKiJIbKM TpaMiB KYIpyMy IpopearyBalio i CKUJIbKU TpaMiB COJIi yTBOPHIIOCS?
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279.

280.
281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.
293.

294.

295.

296.

297.

298.

299.

300.

301.

302.
303.

304.

3akinunTtu piBHSHHS peakiii: KNO, + K,Cr,07 + H,SO, —

NoH4 + KMnOg4 + HySO4 —
HaBectu npukiaau piBHAHb Peakiii, 0 XapaKTepU3YIOTh BIACTUBOCTI a30TUCTOI KUCIIOTH.
HaBectu npunaau peakuiidi B3aeMOJil HITPaTHOI KUCIOTH 3 HeMeTanamMu. CKIIACTH PIBHSIHHS
peaKIIiif OKUCICHHSI HEMETAJIIB HITPATHOIO KHCIIOTOIO.
[I{o Take mapchka Boaka? B yoMy mossirae 1i OKUCITIOBalIbHA aKTUBHICTE? HaBecTu npukiiaam
B3a€MOJIT IAPCHKOi BOAKH 3 OJarOpoOJHUMH METaIaMH.
SIKi 3 HaBeJEHUX CIIOIYK MOXKYTh OyTH BimHeceHHi g0 amiakaTiB NaNH,, MgsN2, NH,4CI,
[Cu(NH3)4]SO4, CoCly-6NH3. Oxapakrepu3yBaTy mpupoay XiMiYHHX 3B’s3KiB y amiakarax.
SIKi CTIONTYKH a30Ty 3HAXOASTh BUKOPUCTAHHS y CLIBCBKOMY T'OCIIOAapCTBi?
HaBecTtu npukiaay piBHSIHb Peakiliii AUCIPONOPIiOHyBaHHS Pochopy Ta HOTro CHOIYK.
306pazutu rpadiuni popmynu Gocdop(Ill) i (V) okcuais. Ski ix XimMiuHI BTaCTUBOCTI?
SIki crymeni okuciaeHHs BusiBise dochop y Hactymuux cronykax: PH4ClO,, Ba(HoPOy),,
Ag,HPO3, NasP,07, Na[PFs], Ca(H2PO4),? SIki Ha3Bu 1uX CrIOayK?
UuM TOSCHUTH Te, M0 MNpU B3aeMmofil (HochopHOro aHriApuay 3 BOJOK CIOYATKY
ytBoproethesi (HPO3),, mami HyP,07 i sk kinteBuii mpoaykt — H3PO4?
Hanwmcatu piBHSHHSA peakuiii oxepkaHHs opTohocopHOT KHCIOTH i3 CEpeIHbOro Kalblii
dochary; bochopy; hochop(V) okcuny; dochop(V) 6pominy.
SIki i0oHM TIpECYTHI y po3umHi oprodochopHoi kucnotu? HammcaTu piBHSHHS peakuii ii
T COITiaii.
Yum BiapizusaioTh crpykTypu Tpumera — (NaPOs)s, terpamera — (NaPOs3)s i Hatrpiii
nosiimeradocdaris (NaPO3),?
300pasutu rpadiuxi GopMyau NEPBUHHOTO, BTOPUHHOTO 1 TPETUHHOTO MarHiit ¢pocdaris.
Sxi 3 kucnot dpocopy HsPO,, H3PO3, HsPO4, HPO3, H4P2,O7 MatoTh BiIHOBH1 BIACTHBOCTI?
Bianosijae U1tocTpyBaTH pIBHSHHAMU peakiiiil.
Hamucatu piBHSHHS Tigpodiizy coJjied HaTpiii cepeaHboro, Tiapo- 1 aurigpodocdaris.
[TosicHuTH YoMy y WX TPHOX BUMAAKax BennunHa pH po3unHiB pi3Ha.
Ckinbku npouentis Po,Os MicTuThCs y mpocToMy cynepdocdati, sIkuii BUTOTOBIIEHO 13 3pa3Ka
dbocdopury, mo mictutb 40% P,0s5?
3pazok mpernumitaty Mictuth 80% CaHPO4-2H,O 1 20% CaHPO4. PospaxyBatu
nponeHTHuil BMicT P2Os B 1bOMy 3pasKky.
Yomy aToMapHUI OKCUTEH Ma€e OBy OKUCIIIOI0UY 3/IaTHICTh HIK MOJICKYJISIPHUI?
[TosicHiTh, YoMy aTOM OKCUTEHY HE MOKE BUSIBIISITH BaJIeHTHOCTEH 4 1 6.
Uu MOXXKHA CYIIUTH KHUCEHb MPOIYCKAIYM WOro Haja: a) Cyidb(aTHOI KUCIOTOH; O)
KaJIbL11 XJI0puAOM; B) GOoCcPOpPHUM aHTIAPUIOM; I') METAIIYHUM HaTpieM?
Sk Bimoxkpemutn CO; Bif JOMINIOK OKCHUTEHY 1 HAaBMAKW, SK BITOKPEMUTH KHUCEHB Bif
nomimok CO,?
Sxa 3 nBox peuoBuH Oinmbm Oarara okcurenom: KClO3 ym KMnO,? Bignosiab
HiATBEPAUTH PO3PaXyHKAMH.
ATtoM sikoro enemenTa — Oxcureny un Cynbypy — Kpallle IpU€eIHYE eIEKTPOHH 1 YoMy ?
3akinuutu peakuiro FeS + O, — ... . Cknactu piBHSHHS €JEKTpPOHHOro OanaHcy 1
miaiopaTa KoegiIieHTH.
CKUIbKM JITPIB OKCUT€HY HEOOXIHO [UIsl CHAJTIOBaHHS 2 J1 CIPKOBOJHIO, SIKIIO
IPOAYKTaMHU peakuii OyayThb cipunucTHii ra3 Ta Boja?
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306.

307.
308.

300.

310.

311.
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313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

H,0; mucomitoe 3a Ttumom KHUCIOT. HamucaTu piBHSHHS CTYMIHYACTOI AMCOIAINi Iri€l
KHCIIOTH.
CkJacTu eNneKTpOHHUN OallaHC 1 3aKiHUMTH PIBHAHHS peakilii. BkazaTu eneMeHT OKHCHUK
i enmeMeHT BigHOBHHK: a) NapO, + NaBr + H,SO4 — ... ; 6) HyO2+ KMnOy — ... ;
B) H O+ Mgl — .....; 1) HoO2+ O3> ...
[Tpu sKUX XIMIYHUX PEAKLiAX YTBOPIOETHCS O30H SIK TOOTYHUH MPOIYKT?
[TopiBHATH OKHUCIIOIOYi BIACTHMBOCTI MOJIEKYJISIPHOTO OKCUTE€HY, aTOMAPHOTO OKCUTEHY 1
030HY Y KHCJIOMY CEpPEOBHIIL.
Yum 00yMOBIIeHI BUOYXOBI BIACTUBOCTI PIJAKOTO 030HY?
[Toxa3zaTu Bci MOXJIMBI CTYIEHI OKUCIECHHS Cylb(ypy Ta celeHy B crnonykax. [lpu skux
CTYNEHSIX OKHCIICHHS CYJIb(yp Ma€ JBOSKI OKHCIIOIOUl Ta BITHOBHI BJIACTHUBOCTI, a CEJICH
BJIACTUBOCTI JIUIIIE OKMCHUKA?
CKIiNTbKH JITPIB CIpKOBOJHIO MOXHA JOOYTH TPH Jii XJIOPUCTOBOJHEBOI KHCIOTH HA 25 T
depym(1l) cynbdiny (a.y.)?
U MoXHA JJIsl OfEp)KaHHS CIPKOBOJIHIO BHUKOPUCTATH peakuii B3aeMofii CymnbdinmiB 3
A30THOIO KHCIIOTOIO; OIITOBOIO KMCIIOTOIO?
Ski 3 pedyoBHMH: KOHIICHTPOBAaHY Cip4yaHy KHCIOTY, TBEpAUM Jyr, OE3BOAHUN XJIOPH]
KaJIbI[10 MO’KHA BUKOPUCTATHU AJI OCYIIEHHS CIPKOBOJIHIO?
Hanucatu piBHAHHSA peakiiii oJepkaHHs Cyiab}igiB Ta CeJICHIIB PI3HUMH CIIOCOOAMH.
Ski 3 cynbdiniB B po3uuHi mimmsarawts riapomiizy AlpSs, NapS, CrpSs, PbS, ZnS, K;Se,
CSe,? Yomy He Bci cynb(diau, 10 CKIAAY SKAX BXOISATH Oararo3apsiiHi KaTioHu (TOOTO
COJIi CJTAOKHUX OCHOB) TiAPOJTII3YIOThCS Y PO3UHHI?
SIKIo 10 BOAHOTO pO3YMHY HOMy, IO Ma€ KOPUYHEBE 3a0apBIICHHS, TOJIUTH PO3YHH
CIPKOBOJIHIO, TO 3a0apBlICHHS 3HUKHE 1 3’ SIBUTHCS KanamyTh. [10SCHITE pe3ynbTaTH TaKOTro
CIIOCTEPEKEHHS 1 CKJIa/IiTh PIBHSHHS BIMOBIIHOT peaklii.
3a JONOMOT 010 SIKMX peakLiii MOXKHA 3[IICHUTH HACTYITHI IE€PETBOPEHHS:
S — H3S — (NHy)2S — (NHy)2Sn = HSp — HoS — S?
Se - H,Se —» Se0; —» H28603 —> KzSGOg — K,SeO; —» 8803 — H,Se0, .
U MOXHa Ui OCYUIEHHS CIPYMCTOrO ra3y BUKOPUCTATH KOHIIEHTPOBAHY CyJb(haTHY
KUCJIOTY, JIYT, raiieHe BarnHo?
SxuMu cnocobamu: 30UIBLIEHHSM THCKY B CHUCTEMi, HIABHILEHHSM TeMIEpaTypH,
BBEJICHHIM Karaji3aTopa, 30UIbIICHHSM KOHIIEHTpAIlli KHCHIO YW 30UIbIICHHSIM
koHuentpaiii cynbpyp(IV) okcumy, moxxkna 36unbmuTu Buxia SO3 B peakiii:

2S0,(r) + O4(r) = 2S05(r) AH’=—196,5 k]I ?
SIka MoJIsipHa KOHLIEHTpAIlisl CIpYMCTOT KUCIOTH, OJiepKaHo1 po3unHeHHsaM y 100 mi Boau
CIpYMCTOro rasy, M0 BUAUIMBCSA NpU B3aeMmoAii 3,2 T Kynpymy 3 KOHIEHTPOBAHOIO
CyJb(paTHOIO KUCTOTOO?
O6uunCHITh, Y CKUIBKHU Pa3iB CIPYUCTHUM ra3 Bax4uil 3a MOBITPSL.
Skuit 00’eM MOBITPS HEOOXITHHUM JJI TOTO, 100 TPHU 3TOPSTHHI CIPKOBOAHIO YTBOPHIIOCS
5,6 1 cipuucToro razy (H.y.) ? O6’eMHy 4acTKy KHUCHIO B MOBITP1 NpUiMiTh piBHOIO 20 %.
CkJaziTh piBHAHHS peakilii, ika Bi10yBa€ThCs MpHU MPOIMYCKaHHI XJIOPY Y BOJHUNA pPO3UMH
CIpYHMCTOrO rasy.
[TosicCHUTH PI3HULIO B OKHUCIIOIOYUX BJIACTHBOCTSX PO3YMHIB CyNIb(paTHOI KHCIOTH
KOHIIGHTPOBaHOi 1 po3BefeHoi. [lopiBHATH TPOAYKTH B3aeMOAIl  po3BeleHOi 1

KOHIIEHTPOBAHOI CyNb()aTHOT KUCIOTH 3 IITHKOM.
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338.

330.

340.

341.
342.

343.

344,

345.

346.

347.
348.

Yomy mnpu BUpOOHMUTBI cynbpaTHOi kucI0oTH, SOz MOTJIMHAIOTE HE BOOKO, a
KOHIICHTPOBAaHUM PO3YMHOM CYJIb(ATHOI KUCIOTH?

. [opiBHATH KOHCTaHTH TUCOLIAI] HACTYTHUX KUCIIOT: CIPUUCTOI, CIPKOBOJHEBOI, OI[TOBOI,

ByribHOI. Ha3BaTy HalicuibHINTY 1 HaliCIIa0Iny cepes HUX.

. Slka cinp Kparie po3uUMHSETHCS B CHJIBHUX KHCJIOTax — Oapiit cynabdar um Oapiii cynbdiT?

Hamucatu piBHSHHS BiJITOBITHUX PEAKITIH.

. 3ampoIoHYyMTE JIBa CIOcOOM 100yBaHHS HATPiH TiIporeHocyabdary.
329.

Ske sBuIE HA3WBAETHCS aloOTpomicrdo ? UuM BiIPI3HIIOTHCS aJOTPOIHI BHJIO3MIHHU
Cynbbypy Bia anoTponHux Buao3Min Oxcureny ?

. 3a AKMMH pEaKLiIMU MOXHA OJIEpKaTH OKCHranoreHiau cynbdypy? Ckinaaite piBHSIHHS

peakiiii IXHbOi B3a€EMOII1 3 BOJIOIO.

. PosrstayTH 0cobmBOoCTI Oy10BH Tiocynb(har-ioHa 1 HOTo MPOCTOPOBY KOH(DIrypaitito.
. Uu BiOMi CTIOJTYKH, SIKI MOYKHA PO3TJIAIATH SK MPOAYKTH 3aMIlIeHHs B CyJIb(aT-10HI BCIiX

YOTHPHOX aTOMIB KHCHIO aTOMaMHu cynbpypy ?

. SIx po3pizauTu HactynHi comi: NayS, NaySOs, NapS203, NaySO4?
334.

Buxonduu 13 moONOXKEHHS XJOpy Ta Hoay y mepioAuyHid cuctemi 1 OyqoBH aroma,
OXapakTepU3yhTe iX OKHCHI 1 BiJIHOBHI BJIACTUBOCTI. BKa3aTW HaWTOJIOBHIIII BaJCHTHI
CTaHU Ta CTYIEHI OKUCIEHHS Hoy. SIKk MOXKHA MOSICHUTH, IO JUIA HOay OiIbIl XapakTepHi
HETapHi CTyNeHi OKUCIICHHS, HiX MapHi ?
VY YoMy NpHHIMIOBA CYTHICTH OJIEpKaHHS BUIBHOTO XJIOpY 3 Horo cmonyk? Hasectn
MPUKJIAIN BIIOBITHUX PEaKIIiil.
B oMy BUSBISIOTHCS O3HAKU METANIYHOCTI y (PI3UYHUX Ta XIMIYHHUX BJIACTUBOCTSX Hony ?
Sxi enektponu atomy @uyopy OepyTb ydyacThb B YTBOPEHHI XIMIYHOTO 3B’s3Ky? SIkumii
XapakTtep 3B 53Ky B Mojiekyiiax cronyk diayopy: Fa, OF,, CIF, HF, SiF4, KF, K5[SiFs]?
Sk pearye ¢ayop 3 BOAOI, 3 BOJHEBUMH 1 KHCHEBUMHU CIOJIYKAMM IHIIMX €JIEMEHTIB
(manpukinan, 3 HpS, NHs, Si0O5) ?
Po3micTutu B psizt 1o Mipi 3pocTaHHs cTyneHs HoHHOCTI, HacTynHi 3B s3ku: Cl—H, C1—Cl,
CI-S, CI—P.
B sixomy i3 xopuaiB enementis I nepioay LiCl, BeCl,, BCls, CCly, NCl3, Cl,0 — 38’5130k
HalMEHII MTOJIApHU ?
Jlermmm uu BayKYUM 3a MOBITPS € XJI0p ? Y CKUIbKH pa3iB ?
Ska po3uMHHICTH HOAy y BOJI, COHUPTI Ta IHIIUX OPraHIYHHUX PO3UYMHHUKAX? Yum
MOSICHIOETHCSI T1ABUIIICHA PO3YMHHICTD WOy Y PO3UMHI HOIUAY KaJito ?
CxnaaiTe piBHSHHS peakuiil XJopy 3 KajieM, IMHKOM, aJlOMiHIEM, ByTienem, pochopom i
JaiiTe Ha3BU CIIONyKaM, sIKi YTBOPIOIOThCA. 3BaxTe Ha Te, mo Kapbon i docdop y
NPOAYKTaxX peakiii MaroTh MAaKCUMaJIbH1 CTYIIEHI OKUCIICHHS.
Hanwucaru piBHSHHS peakiiiif 1 Ha3BaTH MPOJYKTU B3a€MO/Iii XJIOPY 3 BOJIOIO 1 3 TyraMH Ha
XOJIOZ1 Ta MPH HarpiBaHH.
Sk MOXHA TMOSICHUTH T€, IO XJIOp 1 XJOPOBOJACHh CHIIBHO PI3HATHCA 32 PO3YMHHICTIO Y
Boni ?
OOGunCHiTh MOJSIPHY KOHIICHTPAINIO XJIOPUAHOI KuUCIoTH, MacoBa yactka HCl B skiid
ctaHoBUTb 20 %, a rycTuHa po3uuny — 1,1 r/em”.
Sxe 3nauenns pH mae po3uns, y 200 mi sikoro mictuthes 0,73 T XJ10pOBOAHIO ?
Cuissiguecru kuciiotu HCIO, HC10,, HCIO3, HCIO,4 ta okcuau Cl,07, Cl,0g, CIO,, CI,0,
SIK KMCJIOTH Ta iX aHTigpuau. JloBeniTh OCTaHHE PIBHAHHAMH pEaKIliil.
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367.

368.

3609.

370.
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372.

Yomy 1010BOTHEBA KMCIIOTA MEHIII CTiliKa, HIXK 1HIII TaJIaTeHOBOAHEB1 KUCIOTH?
Yomy iHoaucTuil BOAEHb HE MOXHa J0OyBaTH JIEIKUMH  CIIOCOOaMH, IO
BUKOPUCTOBYIOTHCS ISl OJICPKAHHS XJIOPUCTOTO BOAHIO ?
SIki peakiiii MOXJIHBI B Takux mapax pedoBuH: F, - KBr; Cl, — Nal; Br, — HF; 1, — NaCl ?
CxaaiTh BIAMOBIHI PIBHSHHS PEAKIIii TaM, /16 BOHU MOKJIUBI.
Ski ximMiuH1 peakiii HeoOX1THO MPOBECTH, 00 OJEP)KaTH XJIOPHE BaIlHO NMPH HASIBHOCTI
MnO,, HCI, Ca(OH), ?
Cymim HOIUCTOro BOJHIO, BOASHOI Mapy Ta KUCHIO 3aJIMLIMIM Ha CBIiTII. SIKi mpoaykTu
YTBOPATHCS MICIs 3aKIHYSHHS peakiii?
3aKkiHUUTH PIBHSAHHA PEaKLil, CKIIACTH eIEKTPOHHUH OanaHc 1 miaidpatu koedimieHTH:
KMnO4 + HCI — ... ; MnO; + NaCl + H,SO4 — ... ; PbO; +HCl— ... ;
C&(C'O)z +HCl — ... ; K,Cr,O; + HCl — ...
B sixuit 6ik 3MICTUTBCS pIBHOBAra peaxiiii Tiipoiiizy XJIopy, SKIIO 10 XJIOPHOI BOAM T0IaTH
PO3YMH XJIOpUIY HATPIitO ?
[MopiBHATH 3MATHICTB A0 rifpomizy coineit y psaay : KCIO, KCI10;, KCIO3, KCIO,.
3a J0NOMOTO10 SIKMX PeakLiii MOXHA BIATBOPUTH HACTYIHI IEPETBOPEHHS:
KCIl — Cl, - KCIO; —» KCIO4 — Cl, —» KCI ?

3aKkiHUUTH PIBHSAHHS PEAKIil, CKIIACTH €IEKTPOHHUH OanaHc i migioparu KoedimieHTH:

KC|03 + H,C,04 — .....; HCIO4 + P05 —> ...... ; ClO, + C&(OH)Z - ...
SIK MO’KHA MOSICHUTH T€, L0 3 YCIX TaJOreHiB JIMIIE OAUH HOJA YTBOPIOE GAraTOOCHOBHI
KHUCIIOTH ?
[TopiBusiTH oOKHcHOBaNbHY 37AaTHICTH MoJekyn B psgax: HCIO—HCIO;—HCIOs Ta
HIO—HIO3s—HIO,,
Jlo po3umny xyopumay Hatpito monmanu po3unH AgNOs;. Bracnimok peakiii BUIaB ocan
Macoro 10 r. CKkiIbKY TpaMiB HATPiK XJIopuy OyJIo y po3dnHi?
SAxa xunpkicts 0,5 H. po3unHy HCl HeoOxinHa ans po3unmHeHHs 10 r cymimn IUHKY Ta
OKCHUY IIUHKY, 110 MICTUTH 25 % IHUHKY?
Ckinbku notpibHO MnO3 1 30 % po3unny HCI aiist onepxanns 5,6 1 xiopy?
VY unniiicekiit cenitpi Mictuthea 0,2 % pomimky NalOs. SIky KibKicTh HOAy MOXHa
onepxatu 3 1 T Takoi cemtpu ?
Bbyposi HadToB1 Bonu mictsath 40 Mr iioay B 1 i1. CKiJIbKH MOTPIOHO BOAM TSl OJI€P KAHHS
1 xr itoxy?
Bwicr ifoxy B MOpchKilt Bofl ckiamae 6,5 mr/n y nepepaxynky Ha KI. O6uucnutu 3 siKoro
00’eMy MOpCBKOi BOIM MOXKHa J00yTH | Kr Hony.
O6uuncautu macoBy 4actky (B %) KIO3z B po3umHi, sikuo 6,5 T ioro mnpopearyBaio 3
HagumkoM Kl y cipyaHokuciomy cepeoBuili i yrBopuiiocs 6,35 r ony.
B 4yomy ximiuHa CyThb BHUKOPHCTAaHHS XJOpPY JUIsl BiIOUIEHHS TKaHWH, Marepy, LIEepcTi i
ne3ingexuii Bogu? Yn MoxyTh OyTH IpHU IIbOMY €KOJIOT14HI 3arpo3u?
SIKi XJ0popraHiuHi CIOJYKH BaM BiIoMi 1 K€ 1X 3aCTOCYBAaHHS Y CUTBCHKOTOCIIONAPCHKIM
MPaKTHUI?
B 4omy BUSBIISIETHCS €KOJIOTIUHA 3arp0o3a 3aCTOCYBAaHHS XJIOPOPTAHIYHUX MMECTHIIUIIB?
Ha3BiTh HampsiMM BHUKOPHCTaHHS CHOJYK WOAY B MEOUYHIA NpakTUli. SKuMH
3aXBOPIOBAHHIMM BUSBISIETbCA JepiIUT Oy B opraHizmi?
SIki pKepena CHOMYK Hoay O10JI0TIYHOI 1 HEOPraHIYHOI MPUPOIU MOKHA BUKOPUCTATH Y
CUIBCHKOTOCTIOAAPCHKIiH MpaKkTHILi?
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373. Sxkumu cmocobamu MoxKHa ojaep:kaTH Opom ? HammcaTu piBHSHHS peakiiii B3aemomii
OpOMOBOJHEBOI KHCIIOTH 3 JIBOOKCHIOM MapraHio i xiopom ? 1lo € crinbHuM Ui 1ux
JIBOX pEaKiiii ?

374. TlosicHuTH, YOMY TIPH B3a€MOJI1 KOHIICHTPOBAHOI CIpYaHOi KUCIOTH 3 HATPIA XJIOPHIOM
OJICPXKYIOTh YHCTHH XJIOPOBOJCHB, a MIPU B3a€EMOJIi 3 Kaii OpomigoM — OpOMOBOJICHb,
3a0pyIHEHH OpOMOM 1 cipuucTuUM ra3oM. HamucaTu piBHSHHS BiAMOBIAHUX PEaKIIii.

375. 'V BUIIISAI IKUX CHOJYK XJIOP, OpOM 1 oI 3ycTpidaeTbes y mpupoi ? SIk MokHa ofepKaTu
XJIOP 13 MPUPOJHUX CHOIYK ?

376. lllo BW3HAyae HAICKHICTh €IIEMEHTIB 10 O-enekTpoHHOI poauuHu? B skux rpymax i
niarpynax nepiognunoi cucremu Jl. 1. MeHneneeBa BOHU 3HAXOMATHCS 1 JUISI SIKUX 3 HUX
MaKCHUMaJbHa CTYIIHb OKHCIICHHS CITIBIAAAE 1 HE CIIBMAIa€ 3 HOMEPOM IpyIH?

377. SIki cneungivHi BIacTUBOCTI XapakTepHi /st d-enemenTtiB? HaBeniTe npukiaim.

378. JlaiiTe 3arajpHy XapakTEpUCTHKY O-eleMeHTIB I Tpymu mepioAndYHOl CHCTEMH Ha OCHOBI
€JIEKTPOHHOI OYyA0BHU iX aToMiB. UMM MOSICHIOETHCS ePeKT “TipoBaily”’ eJIeKTPOHA AJS LIUX
eJIeMEeHTIB?

379. TlopiBusiiTe Oya0BY i paaiycu aTomiB S- i d-eaeMeHTiB I rpymu, 1m0 3HaXOAATHCSA B OHOMY
nepioni. [loscautn npuuuny pisHuLi y BractuBocTsax enemeHTiB: K 1 Cu, Rb i Ag, Cs i
Au.

380. Cxnactu enexkTpoHHi dopMynu atomy Kympymy Ta ionis Cu’, Cu?*. Ha ocrosi amamizy
EIEKTPOHHUX (HOPMYII 3pOOUTH OTJISIT XIMIYHHUX BIIACTUBOCTEH MiJli Ta 11 CIIONTYK.

381. Sk xympym BiTHOCHUTbCS JO BOJIM, KUCHIO MOBITPs, KUCIOT Ta nyriB? Hamucatu piBHIHHS
BIJIMTOBITHUX PEAKITiH.

382. Sk B3aemopie kympym(Il) rimpokcun 3 HaJIMIIKOM PO3YMHIB HATpIH TIAPOKCUAY 1 3
BOJIHUM PO3YMHOM aMoOHiaky? Hamucatu piBHSHHS peakiiii.

383. sdka i3 cnomyk Cu(OH); a6o [Cu(NHj3)s](OH), BusiBise Oinbll CHIBHI OCHOBHI
BiacTuBOCTI? JlaTh MOTUBOBAHY BIAMOBI/Ib.

384. Kympym(Il) rigpokcu po3urHSETHCS Y PO3BEACHUX KUCJIOTaX Ta B PO3YUHI aMoHiaky. Yu
OJIHOTHIHI peakiii, 1m0 Hpu IbOMYy BinOyBaroThcsi? HammcaTtu B MoneKyIsipHOMY Ta
10HHOMY BH/I1 BIJITOBIAH1 PIBHSHHS peaKIiil.

385. CkiacTu piBHSHHS peakiiil 10 HACTYIHHUX IePETBOPEHb!

Cu — CuO — CuSO4 —Cu(OH); — CuO — Cu(NOs)s.

386. 3akiHUMTH PIBHSIHHS PEaKLii:

CuCl + NH;OH —: [Cu(NH:)4]SO4 + HNO: — ; CuCl + HCI — ; CuCl; + KCN —
387. Haiite 3aranmbHy xapaktepuctuky d-emementiB Il rpymu nepioguuHoi cuctemu. B domy
BUSBIIIETHCS CTIMKICTh €IEKTPOHHOT KOH(ITryparii (n-l)dlo B aTOMax IMX €JIEMEHTIB?

388. Uum MoxHa mosicHUTH, 1o S- 1 Od-enementu Il rpynm HaGararo Onmkui Mik coOor 3a

BJIACTHBOCTSIMH, HiX S- 1 d-enemenTu I rpynu ?

389. Slki BmacTMBOCTI IMHKY HA/alOTh MOJIHMBICTH BIIHOCHUTH HOTO 10 MEpPEXiJHUX, a AKi J0
HeMepexiJHUX MeTaliB?

390. CkuafiTh MOJIEKYJISIPHI Ta 10HHI PIBHSHHS PEakIliil B3aeMoJIii IIMHKY 3 PO3UMHAMU JIYTy Ta
KHCJIOT.

391. Yu Oyne B3aeMOMIATH IMHK 3 PO3YMHAMU HATpIi XJOpUAY Ta Kymnpym xyopuny? Yomy?
Hanucatu piBHAHHS peakiiii.

392. B yoMy po3uMHSAETHCS LMHK rifpokcua? CKIacTH MOJEKYJISpHI Ta 10HHI PIBHSHHS
peaxirii.
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394.

395.
396.

397.
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398.

399.

400.

401.

402.

403.
404.

405.
406.

407.

408.

4009.

410.

411.

CknacTi pIBHSHHS peakiliii 3a JOMOMOIoOl0 SKHX MOXXHAa BHKOHAaTH HAaCTYIHI
NEPETBOPCHHSA:
ZnCO: — Zn0 — ZnS0O4 — Zn(OH): — Naz[Zn(OH)s] — NazZn0: — Zn(NOs )z
Harmmcatn B MONEKyJIspHOMY Ta 10HHOMY BHIJISAI PIBHSHHS PEAKIId TiAPOTI3y IMHK
HITpaTy Ta arerary.

B sixomy cepenoBulli i YoMy MUHK BHBJISE OUTBIN CHUIIBHI BITHOBHI BIACTUBOCTI?
SIk BIUIMBAa€ Ha CKJIaa OCaay, IO YTBOPIOETHCS, MOPSAJOK 3MIIIYBaHHS PO3YHMHIB COJI
[UHKY 1 JIyTy; HQJJIUIIOK a00 HecTaya Jyry?

Skuit Tigpokcua Mae OUThIn cuiibHI OcHOBHI BiactuBocti Zn(OH); un [Zn(NHs)4](OH),?
Zn(OH); uu Cd(OH),?

Sy KUIbKICTh TMHKOBOTO Kymnopocy ZnSOy4 7H,0 MoxHa 100YyTH MPpHU B3aEMO/IIT IMHKY 3
500 M1 20 % po3uuny HpSO4 (ryctuna 1140 KF/Mg)?

Slke monokeHHs 3aliMae XpoM B mepioaudHii cuctemi enemeHTiB [l. I. Menneneea? Sky
OyZoBy Mae aToM XpoMy? SIKi CTyleHi OKUCICHHS XapaKTepHi A Xpomy ?

Hanwmrite ¢popMynu OKCHIIB 1 TIAPOOKCHIIB, B IKUX XPOM BUSIBIISIE CTYIIHb OKUCICHHS 2+,
3+, 6+ ? SIk 3MIHIOIOThCS TX XIMIYHI BJIaCTUBOCTI?

SIK nmit0Th Ha XpOM PO3BE/CHI 1 KOHIIEHTPOBAaHI PO3YMHM MiHepalbHUX KucioT? Hammcatu
PIBHSIHHS peaxiiiii.

Yomy mpu 7aii HA PO3UYMH XPOMOBHX TallyHIB PO3YMHAMHU COJU 1 CIPUUCTOTO aMOHIIO
YTBOPIOIOThCS OHAKOB1 ocaau? HamucaTu piBHAHHSA BiIMOBIAHUX PEAKIIii.

Sk onepkaTu: a) XpoMaT i3 JUXpOMATy Kalito; 0) AMXpoMaT i3 XpomaTy Kalil; B)
JUXPOMAT 13 TIAPOKCOXPOMITY Kallito?

o siBsie cOO0I0 XpPOMOBA CyMilll, HA YOMY 3aCHOBAHO 11 BAKOPHCTAHHS?

B sxomy cepenouii BiaactuocTi xpomy(Ill) sk okucHuka BupaxeHi cuibHime? 3po0iTh
BHCHOBOK, BUKOPHCTOBYIOUYH 3HAYCHHS CTAH/IAPTHUX OKMCHO-BIJIHOBHHUX ITOTEHIIIATIB.

Hanucatu enextponny ¢gopmyiy aroma MoiibaeHy. BusHaunTtu ioro BaleHTHI €JIEKTPOHH.
@dopma KaTiOHa YW aHIOHA XapakKTepHa JUIsl MOJIOAEHY y HWKYMX Ta BUILIUX CTYNEHSX
OKHUCTIEHHS ?

HaBecTu KOpoTKy XapakTepUCTHKY MaHTaHy. Buxoasuu 3 Oy/10BU aTOMa MaHTaHy MMOKa3aTh

HOro MOYJIMBI BaJIEHTHI CTaHU Ta CTYIEHI OKUCIIECHHS.

YuM MOSICHUTH, 1O TMPH BEJIUKIA PI3HUII BIACTHUBOCTEH CIIONYK MaHra”y 1 XJopy 3
HIDKYMMM BQJIEHTHUMHU CTaHaMHM, CIOJYKHM IUX JK€ €JIEMEHTIB 3 BHUIUIMMM BaJICHTHUMHU
CTaHaMH MalOTh CXOXKICTh?

[TopiBHATH 10HH, SIKI YTBOPIOE MAHTaH 3 PI3HUMH BaJICHTHUMH CTaHaMH, 32 iX CXMJIbHICTIO
0 ydacTi y HACTyNMHHMX XIMIYHMX IE€PETBOPEHHSIX Y BOJAHOMY PO3UHMHI: TIIpPOIi3;
BITHOBJICHHS Yy KHCJIOMY CEPEIOBHINI; OKHCICHHA Yy JIY)KHOMY CEpeIOBHIII;
JMCTIPOTIOPIIIOHYBAHHS; TIEpeXiJl Y JIy’)KHOMY CEepEIOBHILI KaTiOHIB y aHIOHHY (opMy.
Ckilactu eleKTpoHHI (opMyiH 10HIB Mn?*, Mn**, Mn"*. Ha ochosi eJIEKTPOHHOI OyI0BU
10HIB MOSICHUTH 1X OKHCHO-BIJJTHOBH1 BIIACTHUBOCTI .

SIKi 3 peakiiit MOXKyTb OyTH BUKOpHCTaHi U1t 1oOyBaHHS MnO;:

1) Mn + O —> 2) MnO + 0; —

3) MnO7 —— . 4) MnO + KClOs —— .-
5) MnCla + H20 — . 6) Mn(OH)2 + Cl + KOH — .__;
7) Mn + HNO: — ___; 8) KMnOs + H20 + Ho0 — .

CkJactu BINOBI/IHI PIBHSHHS PEaKIIiil.
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412. Hanmcatu piBHSHHS peakiliif, 1[0 BiIOyBalOThCS NpPHU CIUIABJICHHI CyMilli MaHraH
JTMOKCUIY, OepTOIeTOBOI COJi 1 JIyTy; MPH BHECEHHI METAJIYHOTO IUHKY y PO3YMH, IO
MICTHTh MaHTaH XJIOPUJ Ta KaJlii IiaHifI.

413. CkiacTu piBHSHHSI peaKIlii, y skux crojyka Manra(IV) BusBIisie BiIHOBHI, OKHCITFOBaJIbHI
BJIACTUBOCTI.

414. Slke cepemoBuie MaioTh BogHI po3unHd MnSO; Mn(CH3COO),, KoMnOjz, K;MnO,,
KMnQO,? [linTBepauTi BUCHOBOK PEaKIIisIMHU.

415. SIxi peuyOBUHU OJEPKYIOTh IIPH Jii HAa KaJiii epMaHraHaT KOHIICHTPOBAHUMH CYJIb(aTHOIO
Ta COJIIHOIO KUcioTaMu? Hanmucaru piBHAHHS peakiiil.

416. CknacTu psaJ OKHCHO-BIJHOBHUX NEPETBOPECHD:

a) Mn — MnS0Os — HMnOy — MnQOr — E:MnOy — MnSOy — MnS —
— MnO: —EKi:MnOy — KMnOy;

o) KMnOs — MnO: — EK:MnOy — MnSO4— Mn — MnCl; — HMnOy —
— MnS50Oy — MnO; — K:MnQOy.

417. Ckinpku rpamiB 3% KMnOy4 moTpiOHO 171 OKUCIEHHS Yy KuciaoMy cepenosuii 10 v 8 %
FeSO,?

418. SIk 3MIHIOIOTHCS MaKCHMAJIbHO MOXKJIMBA 1 HAWOUIBII XapaKTepHA CTYIEHI OKUCICHHS
aromiB d-eiemenTiB VIII rpynu nepioquuHOT CUCTEMH 110 TOPU30HTAII 1 [0 BEPTHKAITI?

419. SIxe monokeHHs 3aiMaIOTh €JIEMEHTH Tpiaau 3aii3a B Py Hallpyr MeTasiB?

420. Sx nosicHuTH, 1m0 hepyM, KoOaIbT 1 HIKEIb, K1 BIAPIZHIIOTHCS 32 KIJIBKICTIO €JIEKTPOHIB Ha
(n-1)d-opGiTansx aromis, OMU3bKI 32 HAHOLIBII XapaKTEPHUMH 1 BH3HAYAILHUMH IS iX
XIMIYHUX BJIACTUBOCTEH BaJICHTHUM CTAHOM ?

421. Hamucatu enexTpoHy (opmyny aroma 3aiiza. Bu3HauMTH #HOTO BaJ€HTHI BIACTHUBOCTI.
Hagectu npukiiagy cromiyk, y SKUX 3aj1130 BUSBIISE P13H1 BAJIEHTHOCTI.

422. Sk 3 metaniyaoro 3aiiza onepxaru ¢pepym(Il) cynsdar i pepym(Ill) cynmppat?

423. HantmcaTn MOJIEKYJISIpHI Ta 10HHI PIBHSHHS T1IPOJi3y HACTYITHUX COJICH:

FeSO,, FeCls, Fe(CH3COO);. Ske cepenouiiie Oye y po3unHi KOKHOI COi?
424. TTopiBHATH KHUCIOTHO-OCHOBHI BiacTUBOCTI pepyM rinpokcuaiB Fe(OH), i Fe(OH)s .
425. 3akiHYUTH PIBHSHHSA peaklii 1 HamucaTu X y MOJEKYJISpHiN Gopmi.

Fe'*+HiS — _; Fer*+Bn+H —
Fel*+ 8:0:7 — Fel*+NO: +H™ —

426. 3akiHUYUTH PIBHSIHHSA peakLiif, CKIIACTH eJEeKTPOHHUM 6anaHc 1 miaidpaTu koedilieHTH:
Fe + K2Cr2Or + H2504 — ] FeSOs +~ H2504 ~ HNOz — ]
Fe(OH): + Cl2 + KOH — .__; Ka[Fe(CN)s] + KMnOy + H280y — __;
K:FeOy + HBr — E:FeOy + NHiOH — . .

427. Hanmucatu ¢opmynu asox conerd pepym(Ill), y oaniii 3 sIKMX 31130 € KaTiOHOM, a B 1HIIIN
BXOJIUTH 0 CKJIaJy aHIOHY.

428. Cknactu eneKkTpoHHI GpopMynu aroma KoOaabTy, 10HIB Co?* Ta Co™". 3poOuTH MPOTHO3 X
XIMIYHHMX BIaCTUBOCTEH.

429. Cxiactu piBHSHHS pEaKIliil 3a SKUMH MOXIIMBI HACTYITHI IEPETBOPCHHS:
CoS — Co0O — Co(NO3); — Ky[Co(SCN)4].

430. Cxmacti pIiBHSHHS OKHCHO-BIIHOBHHX peEakIlii Ta eNeKTpOHHHW OajaHC /0 HHUX.
Bu3HaunTH OKMCHUK Ta BiIHOBHHUK.
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446.
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448.
449,
450.
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454,
455.

456.
457.

CoCl; + NH3 + NH4CI + H,0, — ... CoBr, + O, + KOH + H,O — ... ;

CoS0O,4 + KyS,08 + KOH — ... Co(CN), + KCN + H,0;, — ...

SIK 3MIHIOETBCS BiIHOBHA 3J]aTHICTD 10HIB B PSIy Fe?" — Co?*?

B doMy BHSBISETBCS CXOXICTh KOOQJIBTY 1 3amiza (OXapaKTepu3yBaTH Ha MPHUKIIAIL
BIJIHOIIIEHHS JI0 KOHIICHTPOBAHO1 a30THOT KUCIOTH, CTIMKOCTI rigpokcuaiB(Il) Ha moBiTpi)?

YoMy npu po3urMHEHHI B cipuaHii kucioTi riapokcuny Hikemro(IIl) Buninserscs kucenb?
JlaTu mOsICHEHHS 1 HalTMCaTH PIBHSHHS PEaKIlii 10 B1I0OYyBAEThCSI.

[TosichuTi womy mpH AodaBaHHi nyry mo BogHoro po3umHa [Ni(NH3)s]Cl, Bumamae ocan
riipokcuay Hikemo, a mnpu jgoxaBanHi ayry g0 posuuHy Ko[Ni(CN)4] ocam He
YTBOPIOETHCS?

JlaiiTe BU3HAYCHHS MOHATTIO «IKICHUH XiMIYHUN aHami3y». SIka fioro mera? 1llo mokmaneHo
B OCHOBY BUKOHAHHS SIKICHOT'O XIMIYHOTO aHaNi3y?

[lo Take anarimuuna peaxyis ? HaBeniTh MpUKIIaad aHATITUYHUX PEAKIIIN.

JatiTe knacu@dikalliro aHAUTITHYHUX PEaKIlii 32 ClIocoO0M iX BUKOHAHHS.

[TepepaxyiiTe OCHOBHI BUMOTH /10 aHATITUYHUX PEAKIIIi.

Mo moTpiOHO po3ymiTH MiJ uymaugicmio 1 cerexmuenicmio aHamiTHaHoi peakuii ? Lo
XapaKTEPU3Y€E NOHATTS 8IOKPUBAHUL MIHIMYM ?

o Take awnanimuynui peacenm 7 3a SKOI O03HAKOK BCi pEareHTH, MI0
BUKOPUCTOBYIOTbCS Y SIKICHOMY XIMIYHOMY aHaji3i, MiAPO3AUIAIOTH Ha TPYIOBI,
ceneKTuBHI Ta cnenndivni ? XapakrepusyiTe iX i HaBediTh TPUKIIaIH.

Y 4oMy CyTHICTb JPOOHOTO 1 CUCTEMATUYHOTO X0y aHami3y ?

Ha mo Bkasye epanuuna (MiHiManabHa) KOHYeHmpayis 1 SK MaTeMaTHYHO BOHA 3B’s3aHa 3
BiJIKpUBAHUM MIHIMyMOM ?

[Ilo o3Havae TepMiH anarimuyna epyna kamioxieé 7 3 KO METOI0 BBEACHO 1€ TIOHATTS B
MPAKTUKY AKICHOTO XIMIYHOT'O aHami3y?

Hagenits amiauno-gochaTHy kinacudikailito karioHiB 6iorenHoi aii. HaBemiTs 11st KOKHOT
AQHAIITUYHOI IPYNH: TPYNOBUI peareHT; Mepeiiik KaTioHiB; CIUIbHY XIMIYHY peakIlito.

Sk moTpiOHO MPOBOIUTH 1AEHTU(IKALII0O OKPEMOIO KaTIOHY B CEpeIuHl aHATITUYHOI
rpynu ? Yu noTpiOHO IpU IbOMY BUKOHYBATH MEBHY MOCIII0BHICTh AiH ?

YuM BiAPI3HSIETHCS BUSBICHHS 10HIB Na* niero K[Sb(OH)s] Bix iX BiAKpUTTS HUHK-ypaHi-
aneraTom?

Sk niroTh KucmotH i comi amonito Ha K[Sb(OH)g] ?

YoMy y Ty’KHOMY CepeIoBHIIi He MokHa BussuTH ionu K miero Nag[Co(NO,)e] ?

SIKMX YMOB CITiT ToJep KyBaTHCh U BusBIeHH] ioHiB NH," 32 momomororo myTiB ?

SAxux yMOB chifl 10€pKyBaTUCh TPU BUSABIIEHHI Mngr y Burisigi MgNH4PO,. Harumnite
PIBHSIHHS peaKiiii.

VY yomy nosnsirae BigmiHHICTh Il aHamiTHyHOI rpynu kaTioHiB BiA | aHamiTU4YHOI rpynu 3a
amiauHo-¢pochaTHOIO KIacudikariero ?

YoMy npu BUSBIECHH] Ba®* JTMXPOMATOM Kallifo J0OaBISAIOTh alleTaT HaTpito ?

Ski 10HM 3aBa)KalOTh BUSBJICHHIO KaNbllit0 po3urHoM CaSOy4 ?

SIKi 10HU 3aBaXKaIOTh BUSBJICHHIO KabIlito po3drHOM (NH4)2C20, ?

SKyUM peakTUBOM MO>KHA BUSIBUTH KaJIbLI y TPUCYTHOCTI CTPOHIIO ?

SIKi KaTIOHU 3aBa)KalOTh BUSBJICHHIO MarHito y BUTIsini MgNH4PO,4 ?

Axi karionu Il anamiTHyHOI TpynmM MOXHA BIAKPUTH CHEUUGIYHUMH peakuisMu ?
Hanumiite piBHSHHS IUX peakiiiil.
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480.

481.

482.

483.

484.
485.

Sxuit komip MaroTh hocdartu JIy>KHO3EeMETbHUX METaIB ?

Yuwm BiapizusaeTses IIA miarpyna karionis Bix IIb miarpymnu ?

[apokcuan sikux karioHiB Il aHamiTuyHOi Tpymu MaroTh aM(OTEpHI BIACTUBOCTI 7
JloBediTh 1€ BIAMOBITHUMHU PEAKIIISIMH.

Sk ocagutu Al(OH)3 3 po3unHy anroMiHarty ?

Sk BIAKpUTH 10HH AP izZn* i3ix CyMiIi 3 IHIIUMU KaTiOHaMH ?

CxknaaiTh pIBHSHHS peakIlii OKUCICHHS 10HIB Mn?* B KHCJIOMY 1 JIY’)KHOMY CEpEIOBHUIIAX.
Slkuii 30BHINTHIN e(eKT peakilii MO)KHa BUKOPUCTATH JIJIsl BIIKPUTTS 10Ha MaHTaHa ?
CkJaiTh piBHSAHHS peaKUiid pO3AIICHHS 1 BUSBJICHHS KaTIOHIB y PO3YMHAX, IO MICTATH!
ionn 1) Fe**, Mn*, Co* ; 2) AI¥*, Fe**, Zn®" ; 3) Ba?*, Zn**, Ni*".

VY BUIIISII IKUX CHIOJYK BiTOKPEMITIOIOTH KaTioHu [V rpymu Bia KaTioHIB iHIIMX rpyn ?
Hanumiite piBHAHHS peakiili BusBleHHs Ag' 3 BHKOPUCTAHHAM cTafii Aii TpyHOBHM
pEareHToM.

Sk BusiButH ioHn Pb%' B TIPHCYTHOCTI ioHiB Ag’ ?

Yum Binpizugetscs 1 ananituuna rpyna kariouis Bia Il anamituunoi rpynu ?

Sxi cnonyku OyoyTh B OCaji 1 B PO3UMHI, SIKIIO HAa CYMIII HITPaTiB KAaTiOHIB yCIX TPyl
HOJISTH HAJTUIIKOM PO3UMHY amiaky ? BiAmoBigb mpouTIoCTpyiTe piBHSHHAMU PEaKIIii.
SIKi CHIOTYKHM YTBOPIOIOTHCS TPH [Iii HAJUIMIIKY JYTy Ha CYMIIl HiTpaTiB KaTiOHIB yCiX rpym
? CxiamiTh piBHSHHS PEeaKIiid A KaTiOHIB, M0 OyAyTh Y pO3YHHI.

SIK BUSIBUTH KYTIPYM y CyMiIlli KaTioHiB ?

BinkpuTTIO SIKMX KaTIOHIB B X0/l aHANI3Y iX CyMillli 3aBaXKarOTh 10HU Cu?*?

Ski XiMiKO-aHANITUYHI BIACTUBOCTI MOKJIA/IEHO B OCHOBY Kjacudikalii aHiOHIB ?
Hanumite ¢gopmynau crmoiyk, sKi yTBOPIOIOTH aHIOHM TMEpUIOi aHaIITHYHOI TPpyHu 3
PO3YMHHUMU COJIIMH Oapito.

Hanumite piBHSHHS peakilii B3aeMoil HaTpist TeTpabopara 3 po3dyMHOM 0apito XJIOpHUIY.
Ski aHIOHM TEpILOT aHAJIITUYHOI TPYNH BIITHOCSTHCS: 10 OKMCHUKIB; 10 BITHOBHHKIB ?
SAxuii aHIOH mepuIol AaHAITUYHOI TPYNU OJHOYACHO € OKHCHUKOM 1 BIJHOBHHUKOM?
[Tosicuith yomy? HaBeniTh BiANOBIHI PIBHSIHHS peaKIlii.

Ski aHlOHM TEepIIOT AHAIITUYHOT TPYIIH :

a) 3He0apBiII0I0Th po3unH KMnO4, ninkuciaeHnit cynb}aTHOO KUCIOTO0;

0) 3HeOapBIIIOIOTh PO3YUH HOny ?

SIk1 OKMCHO-BIZHOBHI BIIACTUBOCTI BOHU BUSABISAIOTH ?

SIKi aHIOHM MepUIoi aHAJIITUYHOI TPYNH BUAUIAIOTH BUIBHMN HoX 13 Kanisg Hoxuay y
KHCIIOMY cepeIoBUII ? SIKi OKUCHO-BITHOBHI BIACTUBOCTI BOHU BUSBJISIIOTH ?

Ski aHIOHM IepIIOl aHATITUYHOI TPYNU MiJ JII€I0 MIHEPATBHUX KHUCIOT YTBOPIOIOThH JIETKI
cnosyku ? Sk iX BUSABISIIOTH ? HanmumiiTe BIANOBIHI PIBHSHHS peakiii.

Ski aHiOHM TepIIOi aHANITUYHOI TPy MOKHA BUSBUTH MOJI0/I€HOBOIO piAMHOIO ? SKkuit
ix cxnaa ? Hanumnite (opMysH yTBOPIOBaHUX MPH LIbOMY CIIOJIYK.

SIKi opraHiuHi peareHTH BHUKOPHUCTOBYIOTH JJISi BHUSIBJICHHS aHIOHIB NEPIIOi aHATITUYHOI
rpynu ? Hanmumite X popmysu.

SIK BUSBUTH KapOOHAT- Y MPUCYTHOCTI cynbdar-iony ?

Sk BusBuTH (hocdaT-10H B CyMillll aHIOHIB MEepUIOi rpynu?

[lepepaxyiiTe aHIOHM JpYroi aHaJIITUYHOI I'PYNH, Ha3BITh I'PYNOBUN pEareHT Ta YyMOBH
Horo mii.
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507.
508.
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510.

SIki aHiOHM Jpyroi Ta TPEThOI AHAIITUYHUX TPYyN BIJHOCATHCS [0: a) aHIOHIB-
OKHCJIIOBaviB; 0) aHIOHIB-BIJHOBHHUKIB ?

SIki aHiOHM JApYroi Ta TPeThOl aHAIITUYHUX TPyN 3HEOAPBIIOIOTH po3uuH Homxy ? Ski
BJIACTUBOCTI XapaKTepHi 11 HUX ? Hanmuunite BiAMOBIAHI pIBHSHHS PEaKIIii.

Ski aHioHW Jpyroi Ta TPETHOI aHATITUYHUX TPYN BHAUIAIOTH BUIBHMA HOX 13 pO3YUHY
KaJIifo Houay y Kuciaomy cepeaoBuini ? Hamummite BiAMOBIAHI piIBHSHHS pEaKIliil.

Ski peakiiii BUKOPUCTOBYIOTH ISl BA3HAUCHHS XJIOPUI-10HIB ? HanmuimiTe iX piBHSHHS.
SlkuM peareHTOM MOJKHAa BHSBUTH OpOMia- 1 HOOWMI- 10HM MpW IXHIA OJHOYACHIHN
npucytHocTi ? TTosICHITE YoMy 1€ MOKIIHBO ?

BUSIBIICHHSI.

Uu MOKHA BUSBUTHU HITPAT-10HU y IPUCYTHOCTI HITPUT-10HIB ?

Slkuii 13 peakTHBIB - a) aMOHIIO XJIOpHJ, 0) TiApaT amiaka, B) IIMHKY CyibdaT, MOKHA
BUKOPHUCTATHU AJIs BITOKPEMJICHHS apIeHTYM XJIOpUY Bill Opominy Ta Hoaumy cpibna ?

Ski 13 3anpononoBanux nap a”ioniB —a) Cl 1 Br; 6) I 1 NO2 ', i yoMy He MOXYTh OyTH
MPUCYTHIMH OJHOYACHO y KHCIIOMY cepeioBuilli ? HaBeaiTh piBHAHHA peakiliil.

SIK Ha3WMBAIOTHCS PEAKIii 1 peareHTH, IO Jal0Th MOKJIHMBICTD BH3HAYUTH JAHUH aHIOH y
NPUCYTHOCTI iHIIMX aHioHiB ? HaBeniTh mpukimam.

Haszgite rpymoBi peareHtn y Kiacugikamii aHIOHIB 3a 3JaTHICTIO YTBOPIOBATH
MaJIOPO3YMHHI CIIOJIYKH 1 3IaTHICTIO BUSIBJISITA OKHCHO-B1IHOBHI BJIACTUBOCTI.
3anpomnonyiiTe peakuilo g BUSBICHHS OopaT-ioHy. CKIamiTh BiINOBIAHI PIBHSHHS
peaxiiii.

Hanuite piBHSIHHS peakilii BUSBJICHHS alleTaT-10HY.

Sk BUSBUTHU HITPAT-10H Y IPUCYTHOCTI HITPUT-10HY 1 HaBMaKH ?

Sk mpoBoAATE MiAOIp POZUMHHUMKA TSI TBEPIOTO 3pa3Ky PEUOBUHU ?

Sxuii nonepeaHiil BUCHOBOK PO CKJIaJ CyXO1 COJI1 MOYKHA 3pOOUTH, AKIIO i1 3pa30K HE Mae
3abapBieHHs ?

Sxuii BHCHOBOK MpO CKJIaJ CyXOi COJI MOXHa 3pOOMTH, SIKIIO 3pa30K IOBHICTIO
PO34YMHSIETHCS Y BOAL ?

SIKi KaTioHM MOXYTb BXOJHUTH JIO CKJIAJy aHali30BaHOTO 3pa3Ky, SKIIO MpU HOro
PO3YMHEHH1 Y XJIOPUIHIN KUCIIOTI 13 PO3YMHY BUIUISETHCS OUTMIA CUpHUCTHH ocan ?

Yomy B aHaii31 HEBIAOMOi PEYOBHHU BUSIBJICHHS KaTiOHIB MPOBOJATH MEPE]] BUSBICHHIM
aHiOHIB ?

Slki 3aBHaHHS KUIBKICHOTO XIMIYHOTO aHaMI3y B IIJIOMY Ta JJIA XIMIYHOI TEXHOJOTii
30Kpema?

3a J0MOMOroI0 SIKMX IIOKa3HMKIB MOYKHA XapaKTepu3yBaTH TOYHICTh aHATITHUYHUX
BU3HAYEHb ?

[ITo Take aOCOMIOTHA Ta BiIHOCHA MTOXUOKA BUMIPIOBAHb?

SxUMH KITBKICHUMH TIOKa3HHUKAMHU XapaKTEepH3yIOTh CKJIaJ MTPOCTUX abo0 CKIATHUX
PEUYOBHH, PO3UHHIB?

[Io Take TUTP PO3UMHY, SIKi OTMHUII HOro BUMiproBaHHs? Sk Ha MPaKTHIIl MO>KHA BUKOPUCTATH
TUTpP PEUYOBHHH, Ky BU3HAYAIOTh, 38 pOOOYNM PO3UNHOM?

SIxe BU3HAYCHHS Ma€ MOHATTS MOJISIPHOT KOHIICHTpAIIii 1 sIK BOHA MaTeMaTHYHO TIOB’si3aHa
3 TATPOM PO3YHHY Ta HABAKKOIO PEYOBUHH Y HHOMY?
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[ITo o3Ha4a€e MOHATTS MOJIb-€KBIBAJICHT (TpaM-EKBIBaJICHT) PEUOBUHH Ta SIK 1€ TIOB’S3aHO 3
HOPMAJIbHOIO (EKBIBJICHTHOIO) KOHIIEHTPAIIEI0 PO3YMHY Ta HABaKKOIO PEUYOBHHH Y
HbOMY?

[Io po3yMirOTh mijJ TepMiHaMH “‘MacoBa 4acTKa Ta “TIPOIEHTHA KOHIIEHTpaIlis~ pPEUYOBUH
ab0 po34ymnHiB?

SIki iICHYIOTh MaTeMaTHYHI CITIBBIIHOIIEHHS MiX THTPOM, MOJISIPHICTIO, HOPMAJIbHICTIO Ta
MIPOLIEHTHOIO KOHLIEHTPALII€10 PO3UYHUHIB?

Sk MoxkHa Kiacu(ikyBaTH METOAM KIJIbKICHOTO XIMIYHOTO aHAI3y 3a TUIIAMU PEaKIIiii?
1o Take 7OOYTOK PO3UMHHOCTI MAJIOPO3UMHHHUX PEYOBHUH 1 SIK BiH MOYKE XapaKTepU3yBaTH
NPUIATHICTH OCAJKyBa4a y METOi rpaBiMeTpii?

Ski CIiBBITHONICHHS MK OCHOBHUMH OJJMHHIISIMA MacH y METO/Ii TpaBiMeTpii?

o cmix po3yMiTH Mix HOHATTSAMH “‘OcajpKyBau”’, “ocalpkyBaHa Ta BaroBa (Gopmu’,
“TOYHICTh 3BAKYBaHHA , “ocaju aMOp(HI Ta KpUCTATI4H1"?

SIki yMOBH 0/iep>KaHHS KPYIMHOKPUCTATIUHUX OCa/IiB Ta iX OYHCTKHU?

SIki OCHOBHI eTany rpaBiMETPUYHOrO aHami3y?

Cdopmymtoiite mOHATTS « TUTPUMETPUYHUN aHAI3.

SIKi pO3YMHU HA3MBalOTh IEPBUHHMMH Ta BTOPMHHUMH cTaHgapramu ? HaeniTh
npukiaaay. [lepeniqite BUMOTH 10 IEPBHHHOTO CTAHAPTY.

CdopmymroiiTe HACTYITHI MOHSTTS: ¢ikcanan, TOYKA €KBIBAJICHTHOCTI
(cTeXiOMEeTPUYHOCTI), TATPAHT, KiHIIEBA TOYKA TUTPYBAHHSI.

Ski oAMHUILII BUMIPIOBaHHS KOHIIEHTpAIlli peYOBHH BUKOPUCTOBYIOTh Y TUTPUMETPIi ?
SlkuM BUMOraM MOBHHHA BiJNOBIAAaTH XiMiYHA peakilis, 0 MO>KHA BUKOPHUCTOBYBATU B
TUTPUMETPUYHOMY aHai3i ?

Ha sxi rpynu nmoaiistoTeCs METOAM TUTPUMETPUYHOIO aHalli3y, B 3aJIEKHOCTI BiJ TUITY
peaxii ?

CyTb 1 kiacu@ikariss TATPUMETPUYHUX METO/IIB aHAII3Y.

Bumoru 1o peaxiiii, 1110 BUKOPUCTOBYIOTHCSI Y TATPUMETPUYHOMY aHAJIi31.

Slka TOYHICTH TUTPUMETPUYHUX METO/IB 1 SIK i1 MOXKHA TABUIIUTH ?

JlaTu BU3Ha4YeHHsS TOHATTAM: EKBIBAJEHT, (AKTOp EKBIBAIEHTHOCTI, MOJIIpHA Maca
€KBiBaJICHTA.

1o Take iHguKaTopu ? SIki BoHM OyBaroTh ? SIKi BUMOIH Mpea’ IBISIIOTh 10 1HAUKATOPIB ?
[Ilo po3yMilOTh MiJ HOHATTSAM «IHTEpBal Mepexoay 3abapBJIEHHS I1HAMKATOpa» Ta
«TOKa3HUK TUTPYBAHHS ?

[lepenidiTh OCHOBHI €Tanmu po3paxyHKOBOTO (rpadiyHOr0) crocody BUOOpY iHIUKaTOpa ?
Ha yomy rpyHTyeThcs BUOIp 1HAMKATOpA, SIKE 3HAUYEHHS MpU oMY Mae cTpuOok pH Ha
KpUBIH TUTPYBaHHS ?

VY "omy mossrae CyTh METOAY KUCIOTHO-OCHOBHOTO TUTPYBaHHS ?

Jlatn BU3HAuYEHHS TMOHATTSM: TOYKAa EKBIBAJIEHTHOCTI, TOYKA CTEXIOMETPUYHOCTI,
MOKA3HUK TUTPYBaHHS, MOKA3HHUK 1 1HTEpBaN Mepexoay iHAMKATOpa, KpuBa TUTPYBAHHSI,
CTpUOOK TUTPYBaHHS.

Sk BU3HAYUTH TOYKY €KBIBAJCHTHOCTI (CTEXiOMETPUYHOCTI) MPU KHUCIOTHO-OCHOBHOMY
TUTPYBaHHI ?

Yomy po3unnu NaOH 1 HCI He MokHa BigHECTH A0 NEPBUHHUX CTaHIAPTIB ?

3a JONOMOTOI0 $KOi PEYOBHMHH MOXKHA MPOBOJIUTH CTAaHIAPTHU3AIII0 XJIOPOBOTHEBOI
KuCJIOTH ? HaBeiTh BIMOBIIHY PEAKITitO.
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Yum o6ymMoBIieHa kKapOOHATHA Ta 3arajbHa TBEPIICTh BOJH ?
3 AKUM 1HOUKATOPOM — METHJIOBHM YEPBOHMM YHM METHJIOPAH)KEM — BCTAHOBJICHHS
HOPMAaJILHOCTI COJITHOT KHCIIOTH 3a Oypotro Oyzae TouHimuM ? Binnmosine oOrpyHTYyiiTE.
Jlis BCTaHOBIEHHS HOPMAJBHOCTI PO3YMHY IAKOTO JIYTy B3sUIM IIperapar IaBiieBOi
KHUCJIOTH, TIEPEKPUCTANI30BAHUN PIK TOMY. SIKOT MOMHJIKM B HOPMAaJbHOCTI iJJKOTO JIyTY
(momaTHOT uuM Bix €MHOT) CIIiJ YeKaTH B IbOMY BUIIAAKY ?
Pospaxyiite siky HaBaxxky NaB407 - 10H,O moTpiOHO B3sTH 11 mipurotyBanHs S00 mur
PO3UYMHY, 10 BUKOPUCTOBYIOTH JJIsSl BU3HAUEHHS KOHIEHTpalii npubnuszno 0,1H. po3unny
HCI ?
Ckinpku MiinitpiB 2H. po3unHy NaOH notpiGHo B3siTH, 100 mpurotryBatu 500 mu 0,1H.
po3unny NaOH ?
Ckinbku rpamiB HyC,04 + 2H,0 HeoOXimHO B3ATH AJIs MPUTOTYBaHHS 250 MII pO34HHY, 10
BUKOPUCTOBYIOTH ISl BU3HAYCHHsI KOHIIeHTpaii mpubausHo 0,1H. pozunny NaOH ?
VY SKuX BHIIaJKaX TOYKA EKBIBAJIGHTHOCTI 1 TOYKAa CTEXIOMETPUYHOCTI CMIBMAJal0Th, a
KO Hi ?
BuszHaunTu MONSpHY KOHIIEHTPALIiI0 €KBIBaJICHTa PEYOBUHU KaJliil T1IPOKCHY Y PO3UHMHI 3
MacoBOI0 dacTkoio pedoBnan KOH 80%, sikimo rycrina posdnny gopirioe 1,065 r/cm®,
BupaxyBatu pH y po3umHi aMOHi# TiAPOKCHIY 3 MOJSIPHOIO KOHIICHTPALIEI PEYOBUHH
0,01 MOJTB/ M.
SlkuM BHUMOTaM TNOBHMHHA BIJINOBIaTH OKHCHO-BITHOBHA PEakilis, SKa JIGKUTH B OCHOBI
KUTbKICHUX BU3HAYEHb 7
Slka peakilisi JIeKUTh B OCHOBI IEpMaHTaHATOMETPUYHOTO TUTPYBaHHS ?
B yoMy cyTh MeTOy IepMaHraHaTOMETPii?
B sikoMy cepenoBuili 3aCTOCOBY€EThCS TUTpYyBaHHS po3unHOoM KMnQOy 1 yomy?
Sk (ikcyeThCs TOUKA €KBIBAJIEGHTHOCTI B METO/II IEpMaHTaHATOMETPIi?
[Tosicuuty, sik rotyerbes podounit pozuud KMnQOy.
Sxi ¢akTopy BIUIMBAIOTH HAa 3MIHY KOHIEHTpalii podouoro po3unny? Homy KMnO, He
BUKOPHUCTOBYIOTh B SIKOCT1 BUX1JJHOI p€4OBUHU?
Slki BUXIAHI PEUYOBMHM BHUKOPUCTOBYIOTH [IJIi BCTAHOBJIEHHS TOYHOI KOHIICHTpAIlii
po6ouoro po3unHy KMnQO,4?
SIka pedyoBUHA € KaTaJIi3aTOPOM MpHU MEepMaHTaHATOMETPUYHHUX BU3HAUCHHSX ?
BukopucToByroun MeTos enekTpoHHoro 6anancy ckiactu OB-peakuii:

H>Cy0s + EMnOs + H:SO: — CO; +...

EKMnQs + MnSO: + H:O — MnO: +...
Ckineku rpamiB KMnO, nmoTpiOHO B34TH ISl MPUTOTYBaHHA 2 J1 PO3YMHY 3 THTPOM
0,003510 r/m.
[TonsTTS PO OKCUAMMETPIIO (PeIOKCUMETPI0). OKHCHO-BIAHOBHI PeaKIlii.
BrumB cepenoBuiiia Ha HapsiM OKMCHO-BITHOBHUX peakiiii (Ha mpuximani KMnOg). Yomy
dakrop exBiBageHTHOCTI KMnOs BiapizHseThcs B 3anexHocTi Bix pH poszunny?
Po3paxyiite iforo 3HaueHHA B PI3HUX CEPEIOBUIIIAX.
[TiniOpatn KoedillieHTH B PIBHAHHI OKHCHO-BIIHOBHOI peakiii 1 BH3HAUYUTH (aKTop
€KBIBAJICHTHOCTI JUIsl OKUCITIOBAYa 1 BITHOBHUKA!

KMnO,4 + FeSO4 + H, SO, — MnSO4 + FEz(SO4)3 + K,SO, + H,0
OKHCHUK, 1€ aTOM, MOJIeKyJa ab0 10H SKHil: a) € TOHOPOM EJIEKTPOHIB; 0) MpuitMae yJacTtb
B IIPOLIEC] OKMCHEHHSI; B) IPUEIHYE EIEKTPOHH; I') BIAJIA€ €NEKTPOHU; 1) OKUCITIOETHCS.
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B yomy nonsirae cyth MeToy iogomeTpii ?

YoMy B mepMaHraHaTOMETPii BUKOPUCTOBYIOTH JIMILE OKHCIICHI, a HE BiTHOBICHI (opMH
BIJMOBITHUX penokc-nap ? Yomy Ha BiAMIHY BiJ LBOTO y HOJOMETpii BUKOPUCTOBYIOTH
00uB1 hopMH peokc-niapu ?

Sk BUKOHATH BU3HAYCHHS OKMCHIOBAYIB 1 BIJIHOBHUKIB METOJOM HOooMeTpii ?

SKuX yMOB HEOOX1HO TOTPUMYBATUCh AJIs1 HOAOMETPUYHUX BUMIPIOBaHb 7

SIki 0cOOIMBOCTI MPUTOTYBAHHS TUTPOBAHUX PO3UMHIB HOMY 1 HATPIrO Tiocynbdary ?
Yomy i1 HOIOMETPUYHOIO BHM3HAYEHHS OKUCHIOBAYiB BHKOPHCTOBYIOTH BEJIMKUI
Haamumok KI ?

Y yoMy 0cOOIMBOCTI BUKOPUCTAHHS B SIKOCTI IHAMKATOPA KPOXMAIIO [Tt HOJOMeTpii ?

1o Take iHIMKATOPH B METOAAX peaokcMeTpii? SIki BuHU OyBarOTh ?

Yomy BHMHHKae HEOOXIJHICTb CTaHAApTH3aLii PO3UMHY TiocynbdaTy HaTpiro 1 K Ti
poBOATh ? HanumiTh BiAMOBIAHI PIBHSHHS PEAKITIN.

3 SIKOIO METOIO NP BU3HAUEHHI Mil HOJOMETPUYHUM METOJIOM 10 TUTPOBAHOI'O PO3UUHY
JI0JJat0Th Cyab(GaTHY KUCIOTY ?

SIK TMOSICHIOETBCS HANPSMOK peaklii, L0 BHKOPUCTOBYETbCA JUISI HOJOMETPUYHOTO
BU3HAYCHHS Mifi ?

YoMy mpu THUTPYBaHHI INABJIEBOI KHCIOTH TMEpIIi Kpaluli pPO3YMHY IepMaHraHary
3HE0APBIIOIOTHCS MOBLUIBHO, TOI SIK B TIOJAJIBIIOMY 1€ 3HEOApBICHHS MTPOXOAUTH MUTTEBO
?

VY 4oMmy nosArae cyTb METOAY KOMILJIEKCOHOMETPUYHOI'O TUTPYBaHHS 7

SIKi TUTpaHTH BUKOPUCTOBYIOTh B METO/II KOMIIJIEKCOHOMETPIi ?

[TpuBeniTh npuKIAAM IHAUKATOPIB, IO 3aCTOCOBYIOTbCS Y KOMIUIEKCOHOMETPUYHOMY
TUTPYBaHHI.

HageniTe y 3aranbHOMY BUIJISAI peakiilo, sika MPOTIKAE MPH B3AaEMO/Ii 10HIB MeETaly 3
TpuioHoM b, a Takox cxeMaTHUHY OYZOBY KOMIUIEKCY, SIKAW TIPU IIbOMY YTBOPIOETHCSL.

Sk BrumBae pH cepenoBuia Ha KOMITIEKCOHOMETPUYHE TUTPYBAaHHS ?

3a J0MOMOroI0 SIKMX PEYOBHH MOYKHA IMPOBOJUTH CTaHJapTHU3allito TpuioHy b ? Hasenits
BIJIOBIAHY pEaKIIito.

SIK BU3HAUUTH TOUKY CTEX1IOMETPUYHOCTI IPU KOMILJIEKCOHOMETPUYHOMY TUTPYBaHHI ?
Yomy BU3HAUEHHS HOHIB Fe** 3a noromororo EJITA npoBojsTh y KUCIOMY CepeloBHILI, a
fiorn Ca®* i Mg2+ BU3HAYaIOTh y CepeIoBUILI amiauHoro Oydepa?

VY 4yomy nossirae MexaHi3M Jii METaJIOXPOMHUX 1HAMKATOPIB MPH KOMIUIEKCOHOMETPUYHUX
BU3HAYCHHSX ?

Ski cnonyku HazuBaroThes KomriuiekcoHamu ? Illo take xematm ? Hamumiite dhopmymnu
BHYTPIITHOKOMITJIEKCHUX CITOJIYK 3 KOMIUIEKCOHAMU ?

SIki peyoBMHN MOXKHA BU3HAYATH METOI0M KOMILUIEKCOHOMETpii ? Binmosine oOTpyHTYyiiTE.
SIKi 1HIMKATOPH 3aCTOCOBYIOTHCS MPU KOMITJIEKCOHOMETPUYHHUX BU3HAUCHHSX ?

SIKi yMOBM MPUTOTYBaHHS Ta 30epiraHHs TATPAHTIB B METO/[I KOMIUIEKCOHOMETPIi ?
Bumoro 10 peakiiii, siki JiexaTh B OCHOBI METOY KOMILUIEKCOHOMETPII.

BurorosneHHst TUTPOBAHOTO po34MHY TpHIOHY b (kommekcony III). Ik BcTaHOBUTH TUTD
bOTO PO3YHUHY ?

Ski cnocobu NPUTOTYBaHHS TUTP AaHTY BHKOPUCTOBYIOTH Y KOMIUIEKCOHOMETPIi?
BinmoBiae oOrpyHTYyiiTE.
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589. Uomy mopiBHIOE (aKTOp EKBIBAJEHTHOCTI TPWIOHY b mpH KOMITJIEKCOHOMETPUYHHX
BU3HAuUeHHAX ? YoMy JOpIBHIOE MOJSIpPHA Maca €KBIBAJICHTY MeETally, sSIKHMil BH3HAYalOTh
KOMIUIEKCOHOMETPUYHUM METOI0oM ? BiamoBine oOrpyHTYTE.

590. Ha turpyBanusa 25,0 em® po3uuny, skuii mictuth depym(Il) 1 pepym(Ill) BuTpayaernpcs
13,7 em® 0,1 m. po3unHy Tpuiony b mpu pH = 2 1 29,6 em® npu pH = 6. BusHauutu
KOHIICHTPAIII0 KO)KHOTO HOHY )epyMy B PO3UHHI Y mr/em®.

591. SIkuii 06°em 0,0200 Momb/am° po3unHy TpwiIoHy b BuTpavaerbcst Ha TutpyBanns 10,0 oM’
po3unny MgSQOy 3 Tutpom piBHuM 0,0025 r/em®?

592. V sKux CHiBBIJHOIICHHIX B3a€EMOIIIOTH KATIOHH METaB i TpriioHa b ?

593. Ski aromHi rpynu koMmiuiekcHa Il yTBOPIOIOTH 3B’SI3KM 3 10HAMU METAIIIB 1 SIKMH THIT IIMUX
XIMIYHHX 3B’S3KiB ?

6. MeToau HABYAHHSA

ITig yac BUBYEHHS AUCLMILIIHU BUKOPUCTOBYIOTHCS HOPMATUBHI TIOKYMEHTH,
HAaOYHE OO0JaJHaHHS, KOMII'IOTEPHI NporpaMu 3 BIANOBIAHUM IPOTrPaMHUM
3a0€3MEeUYCHHSIM, HAO4YHI CTEHJM, KaTaJlOord HOPMAaTUBHHUX JIOKYMEHTIB, 3aKOHU
Ykpainu To1Io.

7. @®OopMHU KOHTPOJIIO

1.YcHuit 1 nMCbMOBUIN MOTOYHUIN KOHTPOJIb 3HAHD.
2.DopMOI0 caMOCTIHHOT poOOTH 3700yBaya € BUBUEHHS CIEIIATIBHOI JIITEpaTypu
Ta BUKOHAHHS 1HJAWBIIyalbHUX 3aB/IaHb.
3. 3aiik.
8. MetoauuHe 3a0e3ne4yeHHsI

HayxoBo-MeTonuyne 3a0e3nedeHHss HaBUYAIBHOTO IMpolecy Tmepeadadac:
HaBYaJbHI TUJIAHU, MIIPYYHUKHU 1 HaBYaIbHI MOCIOHUKH; 1HCTPYKTUBHO-METOINYHI
Marepiany  Ja0OpaTOPHUX  3aHATH, JEpPKaBHI  CTaHAAPTH, I1HAMBIAYaIbHI
HaBYAJIBHO-JIOCITITHI 3aBJaHHS; KOHTPOJBHI POOOTH; TEKCTOBI Ta €JIEKTPOHHI
BapiaHTH TECTIB JJI MOTOYHOTO 1 MIJICYMKOBOTO KOHTPOJIIO, METOIUYHI MaTepiain
JUUIsL OpraHi3aliii caMmocTiiiHOT poOoTH 3100yBadviB.
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