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Paznen (tema) 1. Obwue sonpocer Obweii u anarumuueckol xumuu

BOHpOCH AJIL YCTHOTO OIlpoca:

1. Kaxossl nenu u 3agaun OOl ¥ aHATUTUYECKON XUMUU?
2. Jlaiite ompeaenenus: Moib, MOJIEKYJIa, aTOM, OTHOCHTEIbHAs MOJIEKY/IpHAs Macca, MOJIIpHas Macca

OKBHUBAJICHTA.

Noohs~ow

Ipumepsr U113

3amava.

ChopmynupyiiTe OCHOBHBIC 3aKOHBI OOIIICH XMMUHU.

Kakue cymecTBylOT METOABI aHAIN3a B AHATUTUYCCKON XUMUU?
[lepeuncnure cTaguyu aHATUTHYECKOTO TIpoIiecca

Ilepeuncinre BUABI IOTPEUIHOCTEN B XUMHUYECKOM AHAJIN3E

B 4em 3akirouaroTcst METPOJIOTHYECKHE OCHOBBI XMMUYECKOTO aHaIu3a?

NuauBuayansHoe 3aganue Nel

3anuiuTe ypaBHeHHE peaknuu Bamero BapuanTa (tadmn.l).
1) OnpeaenuTe 3KBUBAJIICHTHI I SKBUBAJICHTHBIC MACCHI HCXO/IHBIX BEIIIECTB;
2) paccuuTaiiTe Maccy U 00BEM MPOMYKTOB PEaKIHMH, €CIU PEaKIUs MpOTeKalla MpH aTMOChHEpPHOM
JIABJICHUW W YKa3aHHOW TeMIieparype, IpH 3TOM B ee MpoIecce ObLIO M3PACcXOJ0BAaHO YKA3aHHOE KOJIHYECTBO

OAHOI'0 U3 UCXOJHBIX PEArCHTOB.

VYcnoBus npoTekaHus peakiui

Ba- Peakius T, °C HcxonHoe BelecTBo
pUaHT
1 Zn + H,S0,4 = ZnSO4+H; 40 3,27 kr Zn
2 H>02 + O3 = H20p9 + 2 O2 60 0,2 moms 3kB. O2
3 4FeS; + 110, = 2Fe,03+8S0, 35 120,1 r FeS;
4 Cu(OH),+HCI=CuOHCI+H>O¢ 50 4,83 r Cu(OH),
5 Cu(OH),+2HCI=CuCl; + 2H,O¢ 50 4,83 r Cu(OH),
6 H>S04+2KOH=K>S04+ 2H,0(» 70 5,61 xr KOH
7 SO, + 0,50, = SO3 120 0,5 moib 3kB. O
8 CO+H,0=C0O; + H, 150 3 moas H,O
9 N, + O, = 2NO 100 1,5 momb 3kB. N2
10 2H, + O, = 2H20(r) 110 16 O,

Taomnuua 1



Ba- Peakmnsa T, °C HcxomHoe BemecTBo
pHAHT

11 Fe,Os; + 3H, = 2Fe + 3H20(r) 115 15,98 r Fe,03

12 2H,0, = 2H,0 + O, 25 0,1 mous 3kB. H20,

13 3H, + N, = 2NH; 80 0,3 moub 3kB. N2

14 2H> + N>Og = 2N02+2H20(>K) 65 1 monb 3kB. N2Og

15 2NH:NO3; =4 HzO(m) + 0, +2N> 0 0,2 moJib 3KB. NHiNO;3

16 4HCI + O, = 2Cl, + 2H20(;K) 20 O,l moub AkB. HCI

17 SO; + 2H, =S + 2H0y 130 6,41 xr SO,

IIpumepsl 3amau:
Hpumep. Ilpu npoBenennn ananusa ObUTO MONy4YEHO 6 MapauIeIbHBIX pe3yiprartoB: 98,10; 98,15;
98,22; 98,08; 98,10; 98,24 (%). [IpoBecTn MaTeMaTHUECKYIO 00pa0OTKY pe3y/IbTaTOB aHAIH3A.
Pemenne. BerunciaeHus: mpoBOAAT M0 GopMyJiaM, IPEICTABICHHBIM B Ta0I. 1.1; pacCUUTHIBAIOT:
a) cpenHee apudMeTHIecKoe

X =X, /n=588,89/6 =98,15;

0) cTaHIapPTHOE OTKJIIOHEHHE

B) CTaHJAPTHOE OTKJIIOHEHHE CPETHETO apu(PMETHIECKOTO
S_=S/\/n =0,0676//6 =0,0276;

I') ZOBEPUTEIIbHbIN HHTEPBAI

£=S_ tygs =2,57-0,0276=0,071.

[IpencraBisifoT MOTY4YEHHBIH PE3ybTAT C JOBEPUTEIBHBIM HHTEPBAJIOM: Xte= 98,15 + 0,071 = (98,08
+ 98,22) %.

CrnenyeT OTMETUTh, YTO BEJIMYMHA & XapaKTepU3yeT TOJNBKO BIHSHUE CIYYalHBIX MMOTPEIIHOCTEH.
AHanu3 MOXeT OKa3aTbCs COBEPIICHHO HENPaBWJIbHBIM, HECMOTpPSI HAa XOPOIIYI0 BOCIPOW3BOAMMOCTH, €CIH
MIPU aHAJIM3€ UMENTH MECTO KaKUue-TH00 CHCTEMAaTHIEeCKUE MTOTPEIIHOCTH.

NuauBuayaabHoe 3aganue No2

3agauya

3anuiuTe ypaBHeHUe peakunii Bamero BapuanTa (tabmn.3).

[Monb3yschk TabMUIEH CTaHIAPTHBIX SHTAIBIUN 00pa30BaHUs M SHTPOIUIN BEUIECTB (Ta0N. 5 B 3a7auHUKe
H.JI. I'nueka):

1)  paccuwuTaiite TeroBoii 3 ekt peakuuu npu 25°C;

2)  paccuMTaiiTe H3MEHEHHE SHTPOIHHU peakuuu npu 25°C;

3) ompexnenuTe U3MEHEHUE CTaHAAPTHOM dHeprun ['nO0ca npu yka3aHHO# TemIieparype;

4)  yKaxwuTe, B KAKOM HArpaBjieHUH (IPSIMOM MM 0OpaTHOM) Oy/IeT MPOTEKaTh PEAKIIHS;

5) paccuuraiite TeMnepaTypy, Ipu KOTOPOW paBHOBEPOSTHBI 00a HAINIPABICHHS PEaKIIUH, HoJaras, 4To
W3MeHEeHUs dHeprun [ nb0ca U SHTPOIHUU HE 3aBUCST OT TEMIIepaTyphbl;

6) ykaxuTe, IpH KAaKOH TemIiepaType, BBIIIE WM HWKE PACCYMTAHHOH, OoJiee BEPOSITHO MPOTEKaHHE
YKa3aHHOM peakiuy B IPSIMOM HalpaBJIeHUH;

7) 3anuImMTe BBIPAKEHHE CTAHAAPTHOM KOHCTAHTHI paBHOBeCHs Bamieil peakmuu  (depes
OTHOCHTEJbHBIE TApIIHAIbHBIC JABIEHUS PET€HTOB);

8) paccuuraiiTe 3HaUCHHE CTAHIAPTHOW KOHCTAaHTBHl PABHOBECHS HAa OCHOBAaHWY BBIYMCICHHOTO BaMH
WM3MEHEHUs CTaHJapTHOH »Heprun [ nbbea;

9) wna ocHoBanuu nupuniuna Jle Illarense-bpayHa u 3Ha4YeHUWs] BBIYUCICHHOTO BaMu TemioBOro
s¢dexTa peakiuy onpenenuTe, KAk CMECTUTHCS! pABHOBECHE CUCTEMBI IPH YBEITUUEHUH TEMIIEPATYPhI;

10) B KaKy CTOPOHY CMECTUTHCSI PABHOBECHE, €CITU YBEIMYUTH AaBJICHHE B cucTemMe?

Ilepeuens peakiuiil

Bapuant Peaknusa




1 COy(r) = Cy = 2COy

2 N2y + 3Ha¢) = 2NHs,)

3 COq) *+ Hay = Gy + HaOpr)

4 Fe30u4a0 + CO(ry = 3Fe0 + COxyr

5 CHa@) + H20p) = COy + 3Hy

6 2NO + Oz = 2NOyy

7 2N02(é) = NZO4(5)

8 FeO(é) + CO(é) = Fe(é) + COZ(a)

9 Coo + 2H,, = CH,,

10 CO) +HyOp) = COy, + Hy,

3amaHus U1 CAaMOCTOSITENIbHOM PaOOTHI
1.Ilpu cropanuu 5,0 T Meramia oOpasyercs 9,44 r okcuma Mertaiwia. ONpenenuTs SKBHBAICHTHYIO Maccy
MeTala.
2.01HO W TO K€ KOIMYECTBO MeTaiuia coenuusiercs ¢ 0,2 T kuciaopoma u 3,17 T OJHOrO U3 TaJIOTCHOB.
OmnpenenuTts SKBUBAJIEHTHYIO MAcCy TaloreHa.
3.Macca | 1 xucnopona paBua 1,4 r. CKONBKO JIUTPOB KUCIOPOJa pacxoiyeTcs MpH cropanuu 21 r Marxus,
9KBHMBAJIEHT KOTOPOTO paBeH 1/2 monsa?
4.0OmpenenuTh SKBUBAIICHTHBIE MAacChl METAJIA U Cepbl, eciu 3,24 T metamna oOpa3yror 3,48 T okcuma u 3,72 T
cynebuaa.
5.BBIUUCIATE aTOMHYIO Maccy JBYXBAJICHTHOTO MeTajula M ONpeAeNTh, KakoW 3T0 MeTaiul, eciu 8,34 T
MeTaia okucisiroTest 0,680 11 kuciaoposa (ycIoBHst HOpMAJIbHEIE).
6.MpIbsk 00pa3yeT 1Ba OKCHIA, U3 KOTOPBIX OJUH colepkuT 65,2 % As, a npyroii 75,7 % As. Onpenenursb
SKBUBAJICHTHBIE MAcChl MBIIIBSIKA B 000UX CITydasX.
7.1,00 r HEKOTOpOTO MeTauia coenunsercs ¢ 8,89 r 6poma u ¢ 1,78 r cepsl. HaiiTu 3KBHUBaJiEHTHBIE MACCHI
OpoMa u MeTaia, 3Hasi, YTO SKBUBAJICHTHast Macca cepbl paBHa 16,0 r/MoJIb.
8.OkBHBajJeHTHas Macca XJiopa paBHa 35,5 I/MOJIb, MOJIbHasi Macca aTOMOB MeAM paBHa 63,5 T1/MOJb.
OKBUBAJICHTHAs Macca Xjiopua Meau pasaa 99,5 r/mons. Kakosa dopmyiia xiopuaa mean?
9. lns pactBopenust 16,8 r meramna motpeboBanock 14,7 r cepHoil KucioTel. OnpenenuTs 3KBUBAJICHTHYIO
Maccy MeTajuia ¥ 00beM BBIIEJIMBIIETOCs BOAOPOAa (YCIOBUS HOPMAJIbHBIE).
10.Oxucnenue cepsl ¥ ee TMOKCHIa MPOTEKALET 10 yPABHEHUSIM:

a) S (k) + O2 (r) = SO2 (1);

0) 2S0; (1) + O2 =2 SO3 (7).
Kak n3MeHsITcs CKOPOCTH 3TUX Peakinii, eciii 00beMbI KaX /10 U3 CHCTEM YMEHBIIUTS B 4 paza?
11 Hanumwurte BBIpaXeHHE JUIS KOHCTAHTHI paBHOBecusi romoreHHoM cuctembl N2 + 3H> = 2NHs. Kak
W3MEHHTCS] CKOPOCTh NPSIMOM peakiuy 00pa3oBaHUsl aMMHaKa, €CIM yBEJIMYUTh KOHLEHTPALUIO BOAOpoaa B 3
paza?
12 .Haiigute xoHcTanTy paBHoBecus peakiuuud N2Os = 2NO,? Ecin ucxomnas konuentpaius N2Os cocraisiia
0,08 monb/n, a Kk MoMeHTy paBHOBecust auccounupoBaiio 40 % N204? Kak Hy)XHO HM3MEHUTH IaBliCHHE,
TEMIIEPATYpPy U KOHIICHTPAIIUIO BENIECTB, YTOOBI MOIXY4YuTh 00bini BeIxo NO,?
13.Peakrust uaet no ypapHenuto No + O2 = 2NO. KoHieHTpaiuu HCXOMHBIX BEIIECTB 10 Havajia peakiuy ObUTH
[N2] = 0,049 mob/m, [O2] = 0,01 mMonb/n. BeruncnuTe KOHIIGHTPAIMIO 3THX BEIIECTB B MOMEHT, KOT[a
[NO] crana pasnoit 0,005 mous/i.
14.Peaxrtust uaet o ypasueruto Nz + 3H, = 2NHs. Konnenrpanuu yaacTByronmx B Heii Bernects Obuta [No] =
0,80 momw/m, [Hz2] = 1,5 mons/m; [2NHs] = 0,10 monb/n. BerunciauTe KOHIIGHTPAIMIO BOAOPOAAa W aMMHaKa,
korza [N2] crama pasaa 0,50 Moib/m.
15.Peakums uaet no ypasuenuto Hp + 1, = 2HI. Koncranta ckopoctu 31oii peakuuu mipu 508 °C pasna 0,16.
HcxoaHple KOHIEHTpAIMK pearupyronmx Bemiects Obutn: [Hz] = 0,04 mons/n, [12] = 0,05 monb/i1. Beraucoure
HayYalbHYI0 CKOPOCTh PEakiMu M CKOPOCTh ee, korna [H2] crana paBHo 0,03 mMoub/m.
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HuauBuayaibHoe 3aganue Ne3
HmMeetcst pacTBOp BelIecTBa JaHHOW KOHIICHTPAITUH M INTIOTHOCTH (CM. BapHaHTHI B Ta0m. 6.11).

1. Ompenenure MOJSpHYIO KOHIEHTpanutoo BemiecTBa (C), MOJSIPHYEO KOHIICHTPAIIUIO SKBHBAJICHTOB
BemiecTBa (CaKB), MacCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBa () B MPOLEHTax MOJSIpHOCTH BemiecTBa (Cm) B
pacTBope.

2. Paccuawnraiite nonnyro cuiy pactsopa (I m) u onpenennure Mosipabie K03()PHUIIMEHTH aKTHBHOCTH (V)
MOHOB BeIIeCcTBa (CM. IpUJIOKeHHe). PaccunTalite ak THBHOCTh HIOHOB M aKTUBHOCTB AJICKTPOJIUTA BEIICCTBA.

3. Hanmmmte MONEKYIISIpHOE M MOHHO-MOJIEKYJISIPHOE YpaBHEHH:I Ipoliecca rupoiu3a o | crymnenn.

4. YkaxuTe, Kak OyneT MeHAThCsl pH pacTBopa nipy HarpeBaHWH U IoYeMy?

5. Paccuuraiite koHcTanty ruaponusa (K;) (cm. mpwi.), cremens ruaponmsa ( o ), pH pactBopa u
HA30BUTE UHIUKATOP JUIsl ONPEICIICHUS CPEJIbI.

Tabnuma 2.
Bapuanmur 3a0anuii
Ne 3ananue 1 3ananue 2
Ba- Bemectro P Konnenrpamusa x 10 Bemectso C
puanTa /M C sxB ® C Mouns/n
MOJIb/I % MOJIb/J1

1 AlICls 1,09 10 HCN 0,1

2 AgNO; 1,19 14 H2COs 0,2

3 CdSOq 1,10 10 CH3;COOH 0,3

4 CuS0O, 1,04 0,26 H2SOs 04

5 FeSO4 1,21 20 NH,OH 0,2

6 NH.CI 1,29 0,54 HsPOs 0,2

7 NaCH3COO 1,02 4 H3PO4 0,1

8 NiSO4 1,21 2,8 NH,OH 0,5

9 ZnS04 111 10 H2SiOs3 0,2
10 NH4NO3 1,17 4,78 HCIO4 04

[Ipumepsl 3anau:

1.Yemy paBHO ocMoTHueckoe naasienue 0,5 M pactBopa rimoko3sl CeH120s mipu 25 °C?

2.BbIYMCINTh OCMOTHUECKOE JIaBJICHUE PacTBOpa, coaepikaiiero 16 r caxapossl CeH120s B 350 © H2O nipu 293
K. IInoTHOCTB pacTBOpa CUMTATh PABHOH €IUHHULIE.

3.Cronbko rpamMMoB rmoko3bl CgHi120e nmomxHO Haxomauthbes B 0,5 J1 pacTBopa, YTOOBI €r0 OCMOTHYECKOE
naBiueHue (IpU TOM ke Temmeparype) ObUIO TaKuM Ke, KaKk pacTBOpa, B 1 J1 KOTOpOro coaepx utcs 9,2 T
rimnepuna C3Hs(OH)3?

4.K 100 M 0,5 M Bognoro pactBopa caxaposbl C12H22011 no6asneno 300 mit Bogsl. UeMy paBHO OCMOTHYECKOE
JaBJICHUE TIOJTYyYE€HHOTO pacTBopa mpu 25 °C?

5.IIpu 25°C ocmoTHueckoe AaBiieHHE HEKOTOPOTOo BOJHOTO pacTBopa paBHO 1,24 MIla. Berauciaute
OCMOTHYECKOE JAaBJICHUE PACTBOPA mpu 0 °C.

6.[1pu 25 °C ocmoTHYECKOE AaBJICHHE PacTBOPa, COJICPIKAIIETO 2,80 T BBICOKOMOJICKYJISIPHOTO
coequHenns B 200 M pacTBOpa, paBHO 0,70 xIla. HaiiTu MONEKyJIsIpHYIO MacCy pPacTBOPEHHOTO
BEIIECTBA.

7.Yemy pasen pH Oydepnoii cmecu NH4OH n NH4Cl, comepxameii 0,1 monbp kaxkgoro u3 BemectB? Kak
n3menutcst pH atoro pactBopa npu neficteun Ha Hero 0,01 moms HCI?
Ortser: 1) pH =9,25 2)pH =9,16

8.Kak m3menutcs pH Oydepnoro pactBopa, cocrosmiero u3 0,1 mons NH4OH u 0,2 mone NH4CI, ecnu k Hemy
npubasuth 0,01 Mois NaOH u eciu paz6aButh 3poT pacteop B 10 pa3?

Ortser: 1)pH = 8,95 2)pH=9,01 3)pH=28,95
9.Beruucnuts pH O6ydepHoro pactopa, conepxamiero 0,05 mois HCOCH + 0,1 mons HCOONa.

Otsert: pH =4,08
10. Ckosibko rpaMMOB O€3BOIHOIO aleTarta HaTpus HY»KHO npubOaButh K 100 mi ykcycHo#t kuciotsl (¢ = 0,1
MOJIB/J1, 4TOOBI pacTBop UMen pH = 5)



Orser: 1,47
11.Cxonbko monaeit NaOH HyxHO mpuOaBuTh K aMMHauHO#M OydepHOH cMmecH, coiepxaiieii mo 0,5 Moib B
mutpe NHsOH u NH4CI, uroOst namenuts pH Oydepnoii cmecr Ha eauHUILy?
12.CxoapK0 MHJUTMIIMTPOB pacTBopa anerata HaTpus (¢ = 0,5 Monb/m) HykHO npubaBuTh K 100 MI ykcycHoU
KHCIIOTHI (C =2 MOIIB/JT), 9TOOBI TOITyunTh OydepHsIii pacTBop ¢ pH = 47

DIEeKTPOXUMHUYECKUE MTPOIIECCHI
1. Kakve u3 mpHUBEICHHBIX pEaKUUi SIBISIOTCS: OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIMU; K KaKOMY
tury OBP otHOCATCS
Pb(NOs3).—PbO + NO.2 + Oz, NazB4O7+ NaOH — NaBO; + H.0?

YKaXuTe OKHUCIATENb-BOCCTAHOBUTENH, YPABHINTE METOIOM OajaHca 0 CTETICHAM OKHCIICHUSI.
2. Kakue npoaykrsl oOpasyrorcst mpu 3ekrponuse pactBopa Cr(NOs)s: a) ¢ XpoMOBBIM aHOIOM;
0) C MIHEPTHBIM aHOIOM?
(OTBeT: a) XpOMOBBII aHOM PACTBOPHUTCS — HA KATOJAE BBIICTUTCS XPOM; 0) Ha Karoge oOpasyeTcst XpoM, Ha
aroze — O3.)
3. IMpu snexrponmsze pactBopa NaNOsz, na anome Beigenuiock 11,2 1 Oz CKOJIBKO JIUTPOB
BOZIOpoOJa oOpa3yeTcs Ha KaToJe 3a 3TO e Bpems (H.y.)?
4. Kak mporekaeT KOppo3us JIy)KEHOrO Keje3a B Cliydae HapyIICHHs MOKPBITHS, €CIId cpena: a)

HCI; 6) H20, O2; B) NaOH. H,O, O;? Onuiure npouecchl Ha aHOAEC M KaToje, COCTaBbTE CyMMapHOE
ypaBHEHHUE peaklny, MPOTEKaIoIIeil MPH KOPPO3UH.
5. 3anmanus no Tabnwe 3.
1) Hamcats ypaBHEHHS MPOIECCOB, MPOTEKAIOIINX TPHU SJIEKTPON3e pacTBOpoB comeir No 1u Ne 2 ¢
WHEPTHBIM aHOJOM, a cojieit Ne 3 — ¢ pacTBOPUMBIM aHOJOM.
2) BeaucinTh Maccy KakJoro U3 MPOAYKTOB AIeKTpoim3a coiier Ne 1, ecnu dyepe3 pacTBOp MPOITyCKalln
TOK cmioit 3A B teuenne 20 muH. J[J151 Ta30B, KPOME 3TOTO, BEIYUCIUTH 00BEM MPH HOPMAaJIbHBIX YCIOBHSIX.
3) HamucaTth ypaBHEHHS MPOIIECCOB, MPOTEKAIONIUX IIPHU JICKTPOJHM3e pacTBOpoB coieit Ne 1 u Ne 2 ¢
WHEPTHBIM aHOJOM, a cojieit Ne 3 — ¢ pacCTBOPUMBIM aHOOM.

Tabmuua 3
3aoanus
Necomu 3
N 1 2 HazBanue Marepuain
Nepapuanra

coiu aHoza

1 Hurpat xanus XopuJ| IUHKA Cyan()las MeAH Mens

2 Xnopun Hutpat xpoma Hurpar Cepedpo

KaJIbIIHsI (1 cepebpa
3 Cynbdar kanus Xnopua Meau XHOPH(II[ I;{HKeM Hukenn

Paznen Xumuueckue u buonocuueckue memoowt anaiusa

1. PaccuuTaiiTe ONTUMaJILHYIO Maccy m HUCXOAHOW HaBecku meHraruapara cynbdara meau(I1)CuSOse SH>0,
KOTOPYIO HEOOXOIUMO B3ATh UIS ONPEEIICHUS] COJIEPIKAHUS BOJBI B 3TOM COCAMHEHUH KOCBEHHBIM METOJIOM
OTTOHKH.
2. Paccumrath Maccy HMCXOJHOH HaBeCKM TpU TpaBuUMeTpudeckoMm ompeneneHun xenesa(lll)s
xnopuneFeCls-6H>0O ocaxnennem pactBopoM ammuaka B Buje ruapokcuia skenesa(lll) Fe(OH)s(ocaxkmaemast
dbopma) ¢ TIOCIEOYIOMMM TpOKaTMBaHUEM oOcaxgaeMoil ¢opMbel noFe,Os(rpaBumerpuueckas Qopma).
[Nomydenue ocaxaaemMoii GOpMBI:

FeCl3+3NH3-H,O—Fe(OH)3+3NH.CI
3.Paccuntarte Maccy HMCXOAHOW HaBECKH NPH TI'PaBUMETPUUYECKOM OINpenesieHMH Oapus B HUTpaTe Oapus
Ba(NOs)2B Bume xpomara Gapusi BaCrOs(rpaBumerpudeckas ¢opma). Ocaxxmaemast popMa —TakKe XpoMaT
Oapust —IpeAcTaBIsIeT COO0H METKOKPUCTAIITUHYECKUHA 0CaIOK.
4.PaccunTaTh KOJMYECTBO OCAIUTENs] U ONTHMAIBHBIA 00bEM pacTBOpa OCaAWUTENs Ul TPaBUMETPUUYECKOTO
OTIpEJICIICHISI CEpHON KHCIOTHl B BHiE cyinbdara OapusBaSOs(ocaxmaemass u TrpaBuMeTpudecKkas (opma).
OpHeHTHPOBOYHAS Macca CEpHOM KHCIOTHI B pactBope obbemom 100mm okomo 0,2r:m(H.SO.) = 0,2r.
Ocagurens —BoaHbIN 0,2M01b/11 pacTBOp Xinopuaa 6apus BaCle.



[Ipu mpubaBneHnn pacTBOpa OCaaUTENs K aHAIM3UPYEMOMY PAacTBOPY CEPHOW KHCIOTHI BBIAETSETCA Oelnblii
MEJIKOKPUCTAIMUECKUI 0cafok cyb(hata Oapus (ocaxmaemas Gpopma):

BaCl, +H,SO, —BaSO4 + 2HCI
Ocamok (Tmocie ero co3peBaHWs TOJ MAaTOYHBIM pAcTBOPOM) OTHENSIOT, IPOMBIBAIOT, BBHICYIIHBAIOT,
MPOKAIMBAIOT U B3BEIINBAIOT.
Kucnorno-ocnoBHoe TuTpoBanue. KOMIIJIEKCOHOMETPUYECKOE TUTPOBAHUE
1. dna onpenenenus coaepxanus NaCOsz B comoBoMm miaBe Haecka ero (1,1000 r) pacTtBopeHa B BOJC H
nony4eHHbld pactBop ortuTpoBa (0,5012 H) pactBopom H2SO4 ¢ MHAMKATOPOM METHIIOBBIM OPAHKEBBIM.
Yemy paBHo conepxanne Na,COsz, eciin Ha TUTpOBaHHE ObLITO U3pacxonoBano 35,00 cM3 kucioTh?
2. Ilpu onpenenennn conepxannst CaO B obpasiie mena HaBecky B 0,1500 T obpadotamu 50,00 ma 0,0999 M
HCI, octarok kucnots! orturpoBanu 10,00 ma NaOH (k =1,01). Beruucnuts maccoByro aonro CaO B oOpasiie
Meda.
3. K 0,4900 r K2Cr,O7 B kucnoit cpene mobaswnu K. Beimenusiimiicss HOx OTTUTPOBAIM  THOCYIh(ATOM
HaTpusi; Ha THUTpoBaHue wu3pacxomoBano 10,00 mim NaS;O3. BeluncnuTe MONSPHYIO KOHIEHTPALHIO
SKBUBAJICHTa THOCYJb(aTa HATPHS.
4. Jlna craHmapTU3allié PacTBOpa COJSTHOW KUCIOTHI HaBecKy 1,9072 r terpabopara HaTpwsi pacTBOPHIH B
MepHo# konbe BMectumocthio 100,0 mi. Ha tutpoBanue 10,0 M mosydeHHOTO pacTBopa u3pacxomoBaHo 9,90
i1 HCL. Beraucinuts MOJISIPHYEO KOHIIGHTPAIMIO SKBUBAJICHTA COJISTHOM KHUCIIOTHI.
5. B 100 ma Boas! pactBopuiin 5,3000 r Na2CO3. BeUUCIUTE TUTP MOJIYYEHHOIO PACTBOPA.
6. Ha tTurpoBanue 10,0 mir 0,1000 H crarmapTHOTO pacTBopa Oyphl u3pacxomoBaHo 9,90 M pacTBOpa CONSHON
KHUCJIOTHI. BEIIUCIUTD MOJIIPHYIO KOHOCHTPAIUIO S5KBUBAJICHTA KUCJIOTHI.
7. Paccunrath HaBecky H2C204 -2H20, HEoOxomumyto muisa npurorosienus 200,0 cm3 0,1 H pacTBoOpa.
8. Beruuciuts 00beM 18,24 1 H>SO4, HeoOX0oauMelit 1yt npurororienus 500 cm3 0,1 H pacTBOpa.
9. Paccunrats, kakoit 00beM 3 M H3PO, cnenyer mpubaButs k 1 1m3 0,6 M H3POs, uro6s1 monyunts 1,5 M
pactBop?
10. PaccunraTh paBHOBECHYIO KOHIEHTpaIMIo HOHOB Zn?" B 1M pactsope [Zn(NHs3)4]Cly, 1gKyceT.=8,7.
11. Byzer 1u BeIIAAaTh OCaJ0K OKcanarta IMHKa npu godasnennn k 0,001 M pactsopy [Zn(NHs)4]?* 0,1 Mons/n

OKcajlaTa HaTpus, €CIM DPaBHOBECHas KOHIEHTpalWs amMMmuaka B pactBope coctasiser 0,1momns/n. Kycr
ZnC;0,=2.75-10 % K ycrr [Zn(NHs)s] =2.0-10 °

TunoBsie BOIIPOCHI K 9K3aMCHY

Paznen. Ouepeemura u kunemuxa xumuueckux npoyeccos

Bomnpocs! 17151 ycTHOTO Ompoca:
1. IloHATMEe TepMOAMHAMHYECKOM cHcTeMbl. IlapaMeTpbl, oONpeAensiomMe COCTOSHHE  CHCTEMBI.
Tepmonunamuueckuil npouecc. [lepBoe Hayalo TEPMOAWHAMUKH, €ro CYHIHOCTh U (opmynupoBka. [lonarue
TEIUTOTHI U paboTHl. M3MeHeHrne BHYTPEHHEW SHEPTHUH.
2. TepMmoauHaMHUeCKHe MPOIECChl: H30TEPMUYECKUH, WM300apHBId M HM30XOpHBIHA. [IpuMeHeHHe mepBoro
Hayanta TEPMOAMHAMHKH K M30XOPHOMY IIpOLEcCy W M300apHOMY IpoleccaM. DHTaNbIU (TEIUIOCOAEpKaHHE)
CHCTEMBI U €€ (PU3NIEeCKUl CMBICI.
3. Tepmoxumus. TemnoBoii 3dektT xuMuIeckoil peakiuu. DK30TEPMUUECKUE U IHIOTEPMUUECKUE PEaKIUH.
B3anMocBsa3b TemnoBoro s ¢gekTa ¢ U3MEHEHUEM SHTAIBIINN XUMHUYECKUX PEaKINH.
4. Tepmoxumuueckue ypaBHeHus. 3akoH l'ecca u cnenctBue u3 Hero. Temtora (SHTanbIMsA) 00pa3oBaHMS
MPOCTBIX M CIOXHBIX BemecTB. CraHmapTHoe cocTosHMe BemiecTBa. CTaHAapTHas TeIuioTa o0pa3oBaHHUsA
BEIIECTBA.
5. TepMoarHAMHUUYECKHUE MTPOLIECCHI: CAMOIIPOM3BOJIBHBIE X HECAMOIIPOM3BOJILHBIE, 0OpaTuMbIe U HEOOpAaTUMEIE.
Bropoe Hawago TepMOJUHAMHUKH, €r0 CYIIHOCTh W (OpMYyIHpOBKAa. DHTponus — (QYHKIHMS COCTOSHHS.
Maremarrdeckast opMma 3aIicy BTOPOTO Havyana TePMOIMHAMHUKH.
6. Kpurtepnii HanpaBIE€HHOCTM M PpaBHOBECHS B H30JUPOBAaHHBIX CHCTEMax. OHTPONHA Kak Mepa
HEYIOPSI0UEHHOCTH CUCTeMBI. VI3MeHeHne SHTPONUH MpH (a30BbIX NPEBPALICHUSIX U B XUMHUUECKUX PEAKLIUSX.
Cratuctnueckoe 000CHOBaHHE BTOPOTO Hadalla TEPMOTNHAMUKH.
7. CaMomnpou3BOJIbHBIE MpPOLECCHl B HEM30JMPOBAaHHBIX cUcTeMax. OHeprusa [ub6ca (m300apHO-
M30TEPMUYECKHUI MTOTEHIMAN) U ee (PU3MUECKU CMBICI. XapaKkTep U3MeHeHus sHepruu ['nb06ca, HanpaBieHue
MPOTEKAHUS MPOIIECCa U YCIOBUE COCTOSHUS PAaBHOBECHS.
8. HM3menenme osueprum [mubOOca mamg XUMHUYECKOW peakiud (OCHOBHOE YpaBHEHHE XWMHUYECKOH
TEPMOJMHAMUKH). XapaKTEPUCTUKA SHTPOITUIHOTO U SHTAJIBIUHAHOTO (pakTopoB. BiusiHue COOTHOLIEHUS ITHX
(hakTOpOB HA CAMOIIPOU3BOIHHOE MIPOTEKAHHUE IK30- U IHIOTEPMHUUECKHUX PEAKITHIL.



9. Kuneruka — 370...
10. CkopocTh XMMHUYECKOM peakLuu — 3TO. ..
11. MexaHu3m peakiuu — 3710...
12. Kakue (hakTopbl BIUSIOT HA CKOPOCTh XUMHUYECKOW PeaKknuu?
13. Kak 3aBHCHUT CKOPOCTh XMMHYECKON PEaKIMU OT KOHIEHTPALMKU. 3aKOH JICHUCTBYIOMIMX MaccC JJsi
KUHETUKU?
14. Yro Takoe KoHCTaHTa CKOPOCTH. DU3NUECKUI CMBICII KOHCTAHTBI CKOPOCTH XUMHUYECKOU pEeaKIvu?
7. B 4eM 0COOCHHOCTH KMHETHKH IeTePOTeHHBIX pPeaKiuii?
15. Kak 3aBucuT ckopocTh OT Temmneparypsl. [IpaBuio Bant-T'odda?
16. Yto Takoe 3Heprusi akTUBALMU. Y paBHEHUE AppeHunyca?
17. XumMuueckoe paBHOBECHE.
18. KoHcTanTa XMMUYECKOTO paBHOBECHSL.
19. CBobGoaHas sHEPTUs U KOHCTaHTa PAaBHOBECHS.
20. Cmemenne xumuueckoro pasHosecus. [Ipunuun Jle-Illarense.
21. 3aBUCHMOCTb XMMUYECKOTO PABHOBECHUS OT TEMIIEPATYPhl, KOHLICHTPALIUH U JABJICHUS.
Paznen Pacmeopoi
Bomnpocs 1151 yeTHOrO onpoca:
1. Tpu OCHOBHBIX ITpPOIIECCa PACTBOPEHUS KaK COBOKYITHOCTH (PM3UICCKUX U XUMUYCCKUX SBIICHUH.
2.Uto Takoe pacTBOPUMOCTH BEIIECTBA, 3aBUCHMOCTh PACTBOPHUMOCTH OT TEMIIEpPAaTypbl NaBICHUS U
ap. hakTopoB?
3.CriocoObl BeIpakeHUsI KOHIIEHTPAIIMU PacTBOPA.
4. YTo Takoe KOJTUTAaTUBHBIE CBOMCTBA PACTBOPOB HEAJIEKTPOIUTOB?
5.ITonmxkeHue gaBieHus napa pacTBOpUTens Haja pacTBopoM, AP (3akoH Payis).
6.0T 4ero 3aBUCHT MOBBIIICHUE TEMIIEPATYPhl KUIICHUS pacTBopa?
7.Kak noHu3uTh TeMmneparypy 3amep3aHus pacTBopa?
8.0cMoc Kak pe3ysbTaT MPOHUKAHKS MOJISKYJI PACTBOPHUTENS, HO HE PACTBOPEHHOTO BEIIECTBA, Yepe3
MOJIyIPOHUIIAeMYI0 MeMOpaHy U3 Oosiee pa3daBlIeHHOrO pacTBOpa B 60siee KOHIIEHTPUPOBAHHBIH.
9.00MeHHbIE peaKluu B PaCTBOPax 3JEKTPOIUTOB.
10.Yto Takoe HOHHOE MPOU3BEICHUE BOIBI?
11.BonoponHblii moka3areib.
12. Paccka3ath TEOpHUIO KHCIOT H OCHOBAaHUIA.
13. Kakue pacTtBOpbl HasbiBatoTcs OydepubiMu? [Ipumepbl OydepHBIX pacTBOpoB. MexaHu3Mm JeHCTBUS
Oy(hepHBIX pPacTBOPOB.
14. IpuBenute GpopMysl aiis pacdéra pH KHCIOTHBIX U MIEIIOYHBIX Oy(PEPHBIX PaCTBOPOB.
15. TaiiTe onpenenenue nousituto «0ydepuas EmxocTby». [IpuBeaure popmyiy st pacuéra OydepHol EMKOCTH
Oy(hepHBIX pacTBOPOB.
16. Kakue daxTopsl BIus0T Ha OypepHyr0 EMKOCTh pacTBOPOB?
17. Ha ocHoBe ananu3za ¢opmyiisl Jiisi pacuéra pH OydepHbIX pacTBOPOB MMOKAXHUTE, [MOYEMY HE M3MEHSETCS
KOHULCHTpauud BOJOPOAHBIX HOHOB ITPU BBCJICHUHN B CUCTEMY OHpeI[eHéHHBIX KOJIMYECTB KUCJIOTHI HJIN HIéJ'IO'—II/I,
a TaKkXKe MpH pa3daBICHHH.
18. Tlokaxute Ha HpUMepe aleTaTHOro Oy(hepHOro pacTBopa, Kak 1Mo (OpMysie OMNPEICIUTh OTHOLICHHE
KOHIIGHTPAIMH KUCIOTHI, KOHIIGHTPAIMH e€ Cou st oydeHust 0ydepHoro pactBopa ¢ 3aJlaHHBIM 3HAYCHUEM
pH.
19. Oxapakrepusyiire poib Oy(hepHbIX pacTBOPOB B OMOJIOTHYECKUX CHCTEMAX.
Paznen OcHOBBI 2JIEKTPOXUMUHT

2. Uro u3yyaeT pa3aen XUMUHU — 3JIEKTPOXUMHUS?

3. UT0 TaKoe OKUCITUTEIHFHO-BOCCTAHOBUTEIIBLHBIC PEaKIINN?

4. [TokazaTe, 4TO OKHCIIEHHUE COOTBETCTBYET YBEIMUECHUIO CTENIEHN OKUCIICHUS 3JIEMEHTA, a BOCCTAHOBJIEHHE
— €€ YMEHBUICHUIO.

5. [Ipumenenne metoma OamaHca CTETIEHEH OKHCIEHUS ISl COCTABJICHUS ypaBHEHUH peaknuii OKHCICHUS-
BOCCTaHOBJICHHUSL.

6. [Ipumenenne MeToaa noypeakuii JUisl COCTaBJICHUS YPaBHEHNHN peaklUii OKHCIIEHHUSI-BOCCTAHOBIICHUSI.

7. Urto Takoe MEXMONEKYIISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIINN?



8.  Uro Takoe peakIMM CAMOOKHCICHHS — CAaMOBOCCTAHOBJICHHHUS  (IUCIIPOIIOPIIMOHUPOBAHHUS,
TACMYyTaITm )?
9.  Yro Takoe BHYTPHUMOJICKYJISPHBIC OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIMHU?
10. Xumnueckue uctounuku Toka (XUT). [Ipocreitmmit XUT — ranpBannveckas sueiika.
11.  Yto Takoe 3IEeKTPOILI IEPBOTO poaa?
12.  Yro Takoe peaoKC-3JIEKTPOIBI?
13.  DnexTpoibl BTOPOro poja.
14. HonocenektuBHEIE 3eKTpoabl (MCD).
15.  DAeKTpOIBl TATbBAHUIECKOTO 3JIEMEHTA: aHOT KaTo.
16. Kak natitu D/IC rapBaHUYECKOr0 dJieMeHTa?
17.  AKKyMyJSTOpBI — O0paTUMBIC TalbBAHUYECKUE JICMEHTBl MHOTOPA30BOT'0 JICHCTBUS.
18. DyekTpoiH3 paciiiaBoB.
19. B yem 3akirouaeTcs 3JICKTPOIIU3 PACTBOPOB?
20. 3akxonsl Dapanes.
Paznen Xumuueckue u 6uonocuueckue memoowi ananusa

I'paBUMeTpHUYECKHIA METOM aHAIU3A
Bomnpocsl 1151 ycTHOTO Ompoca:
1.Ha gyeM OCHOBaH IrpaBUMETPUUYECKUI METOI KOJIMYECTBEHHOTO aHam3a (BeCOBOW aHaIn3)?
2.Ha kakue rpynmnsl YCIOBHO JENAT IPaBUMETPUUECKUNA aHAIN3?
3.Ha yeM OCHOBaH METOJ OTTOHKH?
4. Ha yeM OCHOBaH METO/I BbIICTICHHS?
5. Ha yeM ocHOBaH MeTOJ] OCa>KACHUS?
6.UT0 Takoe KPUCTALTNICCKUE OCATIKH, U B KAKUX YCJIOBHSIX UX TMOTy4aroT?
7. Kak He00X01uMO OTIENATh aMOpQHBIE OCAIKH?
8. UTo 03HavaeT coBMajZicHUE BECOBOM M OcakaaeMoi (opM IpH aHau3e coaepKaHus Oapus?
9. Uro 03HaYaeT HECOBIAICHUE BECOBOW M OCAKAAEMOI (hOpM MPH aHaIN3e KOHIICHTPAIMH JKelie3a B PaCTBOPE.
10. Kakune TpeboBaHus PEABABISIOT K BECOBOH (popme?

Pa3znen KucnotHo-ocHoBHOE TUTpOBaHKHE. KOMIIEKCOHOMETPUYECKOE TUTPOBAHHUE.
1. {aiiTe onpeneneHne TATPUMETPUUECKOTO METO1a aHaJK3a.
2.Ilepeuncnure TpeOOBaHUS, MPEABIBIIEMbIC K PEAKIIUSIM B THTPUMETPHH.
3.Uto Takoe TOYKa SKBUBAICHTHOCTH (T.3.) M KOHEYHAsI TOYKA TUTPOBaHUSA (K.T.T.)?
4.Kaxkoii 3aKOH HCTIONB3yeTCsl B TATPUMETPHUUECKUX OINpeneIeHusIX?
5.UT0 Takoe KOHIIEHTpalus pacTBopa?
6.YKaxuTe eIUHUIIBI U3MEPEHUST MOJISIPHON KOHIICHTAIIUH.
7.[laifTe onpeesieHne SKBUBAJICHTA.
8.Uto Takoe (hakTOp SKBUBAIEHTHOCTH?
9. MaiiTe onpeneneHne MOJISPHON KOHIIEHTPAIIMH SKBUBAJICHTA.
10.ITosicHuTe pu3NYECKUil CMBICIT MaCCOBOW JOJM PACTBOPEHHOTO KOMIIOHEHTA.
11.ITpuBenure K1accuPpUKAILNIO METOJOB TUTPUMETPUU 1O THUITY XMMHUECKOIN peaklnu.
12. N3510:KUTE CYIIHOCTh METO/Ia MUNIETUPOBAHUS U METO/1a OTAEIIbHBIX HABECOK.
13.YTo Takoe oOpaTHOE TUTPOBAaHUE?
14. TlosicHUTE CMBICT KOCBEHHOTO TUTPOBAHUS (TUTPOBAHUS «3AMECTUTETISN).
15./laiiTe onpeneneHre NEPBUYHOIO U BTOPUYHOTO CTaHIapTa.
16.Yto Takoe cTaHgapTU3anus pacTBopa?
17.YxaxuTe criocoObl MPUTOTOBIEHUS CTAHJAPTHBIX PACTBOPOB.
18.9r1o0 Takoe anukBora?
19.Y10 Takoe KUCIOTHO-OCHOBHAS PEeaKIIHs?
20.YTo Takoe BOJIOPOJIHBII M THAPOKCHIHBIN TOKa3aTeIn?
21.Yemy paBHO 3HaU€HHE MOHHOTO Mpou3BeneHus Boabl pu 250 C?
22.]laiiTe onpeesicHUe CTEIICH! JICKTPOIUTHICCKON JTHCCOIHAIIHH.
23.YT0 Takoe KUCIOTHO-OCHOBHOE TUTPOBaHUE?
24 Ha3zoBuTte pabodrie pacTBOPBI METOJ1a KHCIOTHO-OCHOBHOT'O TUTPOBAHUSI.
25.YKkaxuTe UCXOHBIC BEIIECTBA /IS CTaHAAPTU3AIMHY HIETOUYeH.
26. YKaXuTe BENIeCTBa, NCIOJb3YEMbIC JUIS YCTAHOBKH THTPA KUCIIOT.
27.YTo Takoe MEeTO alKaTuMETPUU U alluIUMETpUn ?



28.Yto Takoe pH-unmuxatopsi?
29.IIpuBenuTe NpUMEPHl KUCIOTHO-OCHOBHBIX MHHUKATOPOB.
30. HazoBute Teopuu, 00bACHAIONINE ACHCTBUE KUCIOTHO-OCHOBHBIX HH/ANKATOPOB.
31. Yro takoe XxpomMo(opsbl, ayKCOXPOMBI?
32. Yo Takoe mokazarens TuTpoBanus (pT)?
33.Uto Takoe MHTEpBAJ Mepexoa OKPaCKu HHAUKAaTopa?
34.Yrto Takoe KpuBas TUTPOBAHUS B METOJI€ HEUTpaIu3anuu?
35. Yro Takoe CKayoK Ha KPUBOH TUTPOBAHUSA?
36.HazoBuTe npaBuiio BbIOOpa MHAUKATOPA B METOAE KUCIOTHO-OCHOBHOT'O TUTPOBAHMSL.
37.0xapakTepu3yiTe METO]l KOMIUICKCOHOMETPHH.
38.Yto Takoe koMriekcoHbl? [IpuBeauTe nmpumepsl.
39.Uro takoe metaimonnaukaropsl? [IpuBenure npumepsl.
40. [IpuBenute cTpykTypHyto hopmyny S/TA.
41.Kakwue BelecTBa NpUroHel Juist crangaptuzauuu O/ TA?
42.B Kakux yCJIOBHSIX IPOBOASAT ONpeIeIeHNe KaJIbIUs pacCTBOPOM TpriloHa b?
43.00bsicHATE, C YeM CBSI3aHO M3MEHEHHE OKPACKH PAaCTBOPA PU TPUIIOHOMETPUIECKOM
OIpeJIeJIeHUH 001IeH HKEeCTKOCTH BOIbI?
44 ITpuBenurte NpUMEPhl UCIOJIB30BaHUS KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
45.IToueMy KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE IIPOBOJUTCS B IPUCYTCTBUM OydepHoil cmecu?
Paznen. MeTtoabl BbIAEIEHNUS, Pa3I€JICHNS] 1 KOHIEHTPUPOBAHUS

1. Yro Ha3bIBAIOT pa3JelIeHnEM U KOHLIEHTpUpoBaHUueM? UTO Ha3bIBAIOT aOCOIIOTHBIM U
OTHOCHUTEJIbHBIM KOHLIEHTPUPOBAaHHEM?

2. Kak KoJIM4eCTBEHHO XapaKTepU3yIOT Pe3yJIbTaThl KOHIEHTPUPOBAHUS?

3. B uém paznnuue Mex1y ynapuBaHHEM U BbllapuBaHUEM?

4. Yro Ha3pIBatOT 030j1eHUEM? B 4éM CyIIHOCTBH CyXOro U BIaKHOT'O 030JICHUS?

5. B uém cymHocTh ApoOHOTr0 ¥ U30UPATEILHOTO OCAXKIECHUS?

6. Uto Ha3bIBatOT coocaxaeHreM? Uto Ha3biBatoT KosuiekTropoM? IlpuBenure npumepsl
7. B uéM CcyIHOCTh HOBEPXHOCTHOTO (BHEILIHETO) M BHYTPEHHETO COOCAXKACHUS?

8. Uto HazbIBatoT n3o0Mop¢HbIM 3amenieHuemM? Chopmynupyiite 3aKoH XI0MUHa.

9. lns KakuX LeNNel NCIOIb3YI0T KPUCTAIIU3ALNI0?

10. Yto ne)UT B OCHOBE COPOIIMOHHBIX METOIOB pazseneHus? Kakue copOMOHHBIE METOBI BBI
3Haere?



