Po3B's13KkM 3aBIaHDL
IT erany BeceykpaiHcbKOl YYHIBCBHKOI oJliMmiaau 3 XiMmil
2023-2024 naBYaIBLHOTO POKY
9 kaac

3aBaannda 1. Tectu (10 0asiB)

1. [To3HauTe, SIK 3MIHIOETHCS IIBUIKICT POZUMHEHHS PO3UMHEHOT PEYOBUHHU y pasi ii

noApiOHEHHS
A HE 3MIHIOETHCS
b 3pocrae
B cnanae
2. PeyoBuHa, yTBOpeHa e€JIEMEHTAaMU 3 E€JIEKTPOHHUMH KOHQIryparisMu
1s i ...2822p?, Mae KpHUCTaIiuHi IPaTKH
A aToMHI
b iionH1
B monexynspHi
I' meTamniuni
3. BusHaurte npaBUIBHICTH TBEPIKEHB 1010 CYMIIIIeH
[ TloBiTps € OJTHOPITHOIO CYMINIIIIIO
II PiukoBa Bo/1a € HEOTHOPIAHOKO CYMIIIIIITIO
[T OgHopiHY CyMilll MOKHA PO3TIIUTH (QUIBTPYBAHHIM
IV TepMiHM «TUCTUIIALIN) 1 KIIEPETOHKA» € CHHOHIMAMU
A npaBunpH1 auie I, 11 ta IV
b npaBuneH1 aue 11, 111 ta IV
B npaBunbhi gume 11, 111
I' yci TBepI>KeHHS TPaBUJIbHI
4. YKaxITh CXeMY, 1110 JIEMOHCTPYE MPOIEC OKUCHEHHS
A PO;™ +2H" — H,PO;
b NH; — NO3
B SO3~ — H,S
5. Ilo3nauTe npaBUiibHE TBEPKEHHS 110,10 po34uuHy 3 pH =7
A xonieHTpais ionis H* 6inpma Hix onis OH™
b xonuenTparis vonis H' menma Hixk wonis OH™
B xonuenTpaiis ionis H* 0inbina Hixk monexyn H,O
I" xonnenTparis ioniB H* ta OH™ ogHakoBa
6. [IpoananizyiiTe JaHIIOKOK IEPETBOPEHD:
MgSO, — MgCl, — Mg(NO3)2
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VYkaxiTh psoK, 1€ HaBeJaeHO (GopMynu 000X OcajiB, IO MOIJIM YTBOPUTHUCS

BHACJIJIOK TIepeOiry BIAMOBIAHUX PEaKIliii OOMiHY 3a CXEMOIO
A BaS0O41 Mg(OH);
b Na;S041 AgCl
B BaSO41 AgCl
I' MgCO3 1 Mg(OH);
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7. Ilo3Haute, B IKMX MacCOBHUX CIIBBIIHOIIEHHSX HEOOXITHO 3MIIIATA HATPIA XJIOPHUT
Ta BOAY, 00 OTPUMATH PO3YHH 13 MACOBOIO YacTKOIo coi 10%

Al:9 A+
b1:10 b
B1:100 B
I'10:100 r
8. Busnaute ¢popmynu pedoBuH X 1 Y y CXeMi IEPETBOPEHD
Zn(OH), = [Zn(OH) > 25 zn?*
X Y
A HzSO4 Ba(OH)z A
b Na,SO4 H,SO, b
B Ba(OH), NaOH B
r NaOH H2SO4 r |+

9. ¥V mopuensHOBy YalIKy MOMICTHJIA TPYAOYKY CBIXKOJOOYTOTO HErameHOro BallHa,
710 SIKOTO JOOABIISUIM HEBEIIMKUMU MOPLISIMU BOAY. YHACIIJOK LBOTO BigOymacs
OypxiuBa peakilisi, 4YacTMHAa BOAM INiepeTBopuiiacsi Ha mapy. Bsaemonis
HETaleHoro BalHa 3 BOJAOIO — 1€ peakiis

A CHIOJTy4YeHHS, €K30TepMIuHa
b cnionydenHs1, eH10TEpMIUHA
B 3amimenHs, ek3oTepMivHa
I' 3amiiieHHs, eHA0TepMIYHA
10. YkaxiTh mpaBUJIbHE TBEP/KCHHS 111010 K1 T1JIPOKCUTY
A y ioro BogHOMY po34uHi (eHoN(TaNIeTH 3aInIIaeThes 6e30apBHUM
b yTBOpIOETHCS BHACTIOK B3a€EMO/I1i METaIy 3 BOJOIO
B mae MosiekysipHI KpUCTalllyH1 TPATKU
I' cnaOkuii enexTpoiT
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3aBnanns 2. (10 6aJiB)

Ha nomoBuHI kutaiicbkoro mnoisikoBoausa Yxao Uxy, moxoBaHoro 316 poky,
po3MillIeHUH MeTaneBuil opHaMeHT. Konu XIMIKM 3poOWSiM aHadi3 CIUlaBy, TO
3’sCyBaJM, 110 BiH CKJIajaeThes 3 5% maruio, 10% wmiai i 85% amominio. Hayka
JOTETIep HE MOKE MOSICHUTH, SIK YAAJIOCS JaBHIM KUTANIIM OJIepKaTH TaKUH CIUIaB.

A BusHaure, CKUTbKU TpaMiB KOYKHOTO METaTy MICTUThLCS Y CIiaBi Macoro 20 T.

B Y pe3ynbTari B3aeMoii mMaTovKa CIiiaBy 3 XJIOPHIHOIO KUCIOTOO BULISIETHCS

ra3. Busnaure, 110 1€ 3a ra3 ta 0O4HCIITL HOT0 3arajibHui 00’ €M.

B 3amumiite enekTpoHHi (hOpMYIIM OCTAHHBOTO €HEPTETUYHOTO PIBHS KOXKHOTO 3

MeTamiB. Po3ramryiite iX y psia 3a 30UIBIICHHSAM aKTHUBHOCTI. Biamosiab

OOIrpyHTYHTE.
Po36 ’s3anus
_ m(ped.) ) 0
Aw(peu.) = o —— 100%

m(Mg) = 0,05 -20r = 1r
m(Cu) = 0,1 -20r = 2r
m(Al) = 0,85 - 20r = 17r



2Al + 6HCl — 2AICI + 3H,t (2)

Cu + HCl — ne BinOyBaeThcs 3)

3a peaxkuiero (1): n(Mg) = % =—" = 0,04 Mmosb

- 24r/MoJb
n(Mg) = n(Hz) = n(H>) = 0,04 momb
V(H2) =n-Vp, = 0,04 moas - 22,4 a/moins = 0,896 11
3a peakitiero (2): 2n(Al) = 3n(Hy)
m 17t

A)=—=———
n(4) M  27r/moub

2 moutb (Al) — 3 mous (Hy)
0,63 moub (Al) — x monb (Hy)
Otrxe, X = 0633 0,945 moub
V(Hz) =n-Vn = 0,945 momb -22,4 n/monb = 21,168 1
V(H2)sar. = 0,896 1+ 21,168 1=22,064 n
B Mg — ...3s%, Al —...3s%3p?, Cu —...3d%%%4s!
VY psany Cu — Al — Mg — akTHBHICTh METaIIB 301IBIITYETHCS

= 0,63 MoJIb

3aBaanns 3. (10 6aiB)

[Ipupoana Moaudikaiisi OKCUAY TPUBAJIEHTHOTO METATy BUKOPUCTOBYETHCS Y
PI3HUX Tally3iX Hayku 1 BUpOOHUIITBA. Hampukiaa, BiH yTBOpIO€ marepiain ISt
BUTOTOBJICHHS POOOYMX KaMEHIB TOYHHUX MEXaHI3MIB, TIJ ISl JIa3epy, € OCHOBOIO
HaXJaKy, 3 HbOI'O BUTOTOBIISIIOTH 03/100JIEHHS IS I0BETIpHUX BUPOOiB. Bimomo, 110
OKCH/JI ITbOTO METajy 3/aT€H B3a€MOJIISTH 3 TApSIYUMHU KOHIIEHTPOBAHUMHU KUCJIOTAMU
1 JIyramMu, a Tako Iij 9ac CIiKaHHS.

A Bwusnaute MmeTan, fSKmo Bigomo, 1mo 8,16 T HOro OKCHAy B3aeMOJI€ 13

PO3YMHOM XJIOPUIHOI KUCIOTH Macor 50 T' 1 MAaCOBOIO YaCTKOK TiIPOTEH
xnopuny 37%.
b 3anuuniTe piBHSAHHSA XIMIYHUX peakiliil, mepedir sikux BiAOYBAa€ThCs Mija yac
B32€EMO/III OKCHIY 3 PO3YMHOM JIYTy Ta TBEPJIUM JIyTOM TIij Yac CITiKaHHS.
JlaiiTe Ha3BU MPOAYKTAM pEaKI[ii.
Po3ss’azanus
A 1. 3anucyeMo cxemy pIBHSIHHS XIMIYHOI peakiii, 0 BIAOYBA€ThCS 32 YMOBOIO
3a1aul:
Me,O3 + 6HCI — 2MeCl; + 3H,0
2. O0UHuCII0EMO MaCy Ta KUTBKICTh XJIOPUIHOT KUCIOTH, 10 BCTYMHUIIA B PEAKIIIIO 3
OKCHUJIOM TPUBAJICHTHOTO METAITY:

cen = "D 009 = mHCD = wHCD - m(p — ny)
w =——- b =>m =w -m(p —H
m(p — Hy) P
m(HCI) = 0,37 - 50r = 18,5
HeD = 82T _ s
n(HCI) = 3650 MOJIb

3. O0UHCTIOEMO MOJIIPHY Macy OKCHY TPUBAJIGHTHOTO METay:
1 Mo (Me;03) — 6 Mo (HCI)

x Moitb (Mez03) — 0,5 mons (HCI)

1-0,5
OTHKE, X = — = = 0,08 moJib



n= M = M(Me,03) = = 102 r/mMosb

0, 08MOJlb
4. BuzHauaeMo METaJIYHHIA €JIEMEHT, 110 YTBOPIOE OKCHJ] TPUBAJICHTHOTO METAITY:
2x+16-:3=102
2x =54
x = 27 — meramununii eneMedt Al, orxe okcun — Al,O3
b I3 TBepuMu JTyramMu 3a CILIABJISHHS BiIOYBA€THCS HACTYITHA PEaKITis:

0¢
AlLOs + 2KOH — 2KAIO, + H,0

KaJliif MeTaaoMiHaT
I3 po3urHaM¥u JTyTiB peaKIlis BiIOyBAETHCS HACTYITHAM YHHOM:
Al;0O3 + 2KOH + 3H,0 — 2K[AI(OH)4]

KaJii TeTparigpoKCcoaTroOMiHaT

3aBaanns 4. (8 6aJiB)

[TomipkyiiTe, 4yM BIAOYBAIOThCA peakUli MIDK TaKMUMHU [apaMUd PEYOBHUH:
XJIOPUJTHOIO KHUCIIOTOIO 1 Oapiit cynbdaroM, HiTpaTHOW KucioToro 1 depym(I1l)
XJIOPUIOM, CYJIb(PATHOIO KHCIIOTOIO 1 HAaTplid KapOOHATOM, CYJIb(ITHOI KUCIOTOIO 1
KaJIiil CHJIIKaTOM, IIMHKOM 1 XJIOPUAHOIO KHCIOTOIO, MIJIIO 1 XJIOPUTHOIO KUCIOTOI0?

A VIMoBipHicTh B3aeMoii KOXKHOI Napd pPEYOBMH IATBEPAITH 3alHCOM

PIBHSIHHS XIMIYHOI peakiiii Ta 00TpyHTYBaHHSM BiJIIIOBI/II.
b Jlns peakuii HOHHOro OOMIHY 3alUIIITh IOBHI Ta CKOPOYEHI MHOHHO-
MOJIEKYJISIPHI PEAKIIii.
B ]l OKMCHO-BIIHOBHUX PEAKIliii CKJIAJIITh €IEKTPOHHUHN OallaHC Ta BU3HAYTE
OKHCHHK 1 BITHOBHHUK.
Po3ze’sazanns
A AmnanizyemMo CKJaJ PEYOBMH 1 3aMUCYEMO pPIBHSHHSA XIMIYHHMX peakIid, 0o
B1J10yBaIOTHCS.

1. Peakiiss MK XJIOPUJHOIO KUCJIOTOIO 1 Oapiil cynbpaToM HEMOXKIUBA, OCKLIBKH
CLJIb yTBOpPEHA CUIILHOIO HEJIETKOIO KUCIOTOI0 i HEpO3UMHHA Y BOJ, a XJIOpUIHA
KHMCJIOTA — CUJIbHA U JIETKA.

2. Hitparna xucnota i depym(Ill) xmopua Takok He B3aeMOAiIOTh, 00 Cilb
MOXOJIUTh B1J] CHIIBLHOI JICTKOI KUCJIOTH, a TaKl caMmi BJIACTUBOCTI Mae€ W HITpaTHa
KHCJIOTA.

3. CubHa i HelleTKa cylb(aTHa KUCIIOTa pearye 3 HaTpiid KapOOHATOM, TIPU IbOMY
YTBOPIOETHCS ClIa0Ka i HecTiliKa KapOOHaTHA KUCIIOTA:

H,SO,4 + Na,CO3; = Na,SO4 + COzT + H,0

4. Cynb(diTHa KHCIIOTAa B3aEMOJIE€ 3 Kaliil CHJIIKATOM, BHACTIJIOK peaKIii
YTBOPIOETHCS 0Ca]l CI1a0KOT CHIIIKATHOI KUCIIOTH:

H,S0O; + K»S103 — K,S0;3 + HzSiOgl

5. lluak — Meran cepenHbOi AKTUBHOCTI. Y psAy BUTUCKYBAHHS METaliB
po3zramoBanuil 10 I'igporeny, omke Oyae HOoro BUTUCKYBATH 13 KUCIOTH. ToMy
peaxiiis mpoiJie 13 BUAIJICHHAM BOJAHIO. A MiJib, YTBOPEHA XIMIYHUM €JIEMEHTOM
KynpymoMm, 1o y psiiay akTUBHOCTI po3ramioBaHa micis [igporeHy, oTxke
B3aEMO/IISTH 13 XJIOPUTHOIO KUCIOTOIO HE Oy ie.

Zn + 2HCI — ZnCl, + HQT
Cu + HCl 4



b H,SO4 + Na,CO3 = Na,SO, + COzT + H,0
2H* + SO4* + 2Na* + COs* = 2Na* + SO, + CO,1 + H,0
2H* + CO32' = COQT + H,0

H,S0O; + K»S103; — K,S0O;3 + HleOgl
2H" + SO32' + 2K* + Si032_ — 2K + 8032' + HleOgl
2H" + Si032' — HleOgl

B Zn + 2HCI — ZnCl; + Hy1
Zn®-2e" — Zn?*|2 | 1 — BiTHOBHHK, OKHCHEHHS
2H" +2e° — H, |2 | 1 — OKUCHUK, BITHOBJICHHS

3aBaanns S. (12 6aJiB)

OO6uwmcniTe Macy (T) HaTpito, Ky ciaix gogaty a0 100 M1 po3unHy 3 MacOBOIO
yacTKoro HaTpid riapokcuay 8% (ryctuna po3umHy 1,085 r/mu), mob oaepkatu
PO3YHH 13 MACOBOIO YaCTKOIO HATpii rigpokcuny 10%.

Po3zé’a3anns
1. OGuuca0eEMO Macy po3uuHy 3a GOPMYJIOIO:
my; = p;(p —ny) - V;(p — Hy) = 1,085r/mu - 100ma1 = 108,51
2. O6uucnroemo macy NaOH y po3uuHi 3a ¢popMyIioro:
my;(NaOH) = w;(NaOH) - my(p — ny) = 0,08 -108,5r = 8,68r

3. CxtaaeMo piBHSHHS XIMIYHOT peaKilii, 10 B1I0YBAETHCS MICHsl JOIaBaHHS HATPIIO:
X MOJIb xmons  0,5x monb

2Na + 2H,0 = 2NaOH + Hy?1
2 MOJIb 2Monp 1 Monb
Hexaii Ki1bKICTh PEUOBHHHU HATPIIO, KA ITpopearyBaa, JOPIBHIOE X MOJIb, 3a
piBasHHAM XimiuHOI peakiiii, N(Na) = n(NaOH), toxi n(NaOH) = x MoJib, KiTBKICTh
pedoBrHU BOIHIO 0,5x MOJIb.
4. OOUUCITIOEMO Macy HaTPir0, HATPIH TAPOKCUITY Ta BOJHIO:
m(Na) = x Mosb - 23 r/moab =23x T
my(NaOH) = x mosb - 40 r/mMomb = 40x T
m(H;) = 0,5x momb - 2 r/MOJIb =X T
5. O0GUHCTIOEMO KUTBKICTh PEYOBUHH HATPIIO 32 (POPMYIIOI0, BAKOPUCTOBYIOUU
dbopMyny A1t OOUMCICHHS MaCOBOT YaCTKH JIYTY B OJICPKAHOMY PO3UMHI:
m;(NaOH) + m,(NaOH)
my (p — Hy) + m(Na) — m(H,)
8,68 + 40x
0,1 =
108,5 + 23x — x
6. O0uHuCIII0EMO Macy HaTPIlO, KY AOJAIU 0 PO3UHHY:
m(Na) = 0,057 mosb - 23 r/Mmoms=1,3 T

= x = 0,057, omxe n(Na) = 0,057 moJib



