Pemenus MYHHIUIIAJIBHOI'O 3Talla

Pecny0mkaHCKON 0JIMMITHABI FOHUOPOB MO XUMUU
2020/2021 yu. ron

1. KpoccBopa
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DTOT npubop U300pakeH Ha KapTUHKE 1.

Hemerann >k€nToro mnBeTra, BBIACISIONIMICS B CBOOOJHOM BHAE TNpH

W3BEPKEHUHU BYJIKAHOB.

DTOT npudOp U300paKEH HA KapTUHKE 3.

O1oT pubOp U300pakeH Ha KapTUHKE 4.

56 1. 3TOrO rasa npu H.y. BECUT 5 Tp.

benok, yuyacTByIOIIUI B POIECCE ra3000MeHa.

['a3, oOpasyrouuiics B pe3ysibTaTe OpOKEHUsT TMPU PUTOTOBICHUU

HaIIMOHAJIBHOTO HaIUTKa KyMBIC.

8. OroT nmpubdop nzodpaxeH Ha KapTHUHKE 3.

9. Hou sToro metaia B CTENIEHU OKUCICHUS +4 nMeeT 18 JIeKTpOHOB.

10.UmenHO u3-3a 3TOr0 MeTamuia Mapc uMeeT KpacHbIN 1IBET.

11.TTocyna nsis mpoBeASHUS XUMUUYECKUX PEaKIuii B MaJbIX 00beMax, a TaKkKe
JUTs1 0TOOpa XMMHUYECKUX MPO0.

12.3toT npubop n3o0pakeH Ha KapTUHKE 12.

13.6.02*10% enquHUI yero-muoo.

14.9ToT s5eMeHT ObLT Ha3BaH B 4eCTh ocTpoBa Kump.

15./IparonieHHbIN KaMEHb, UCTIOIb3YIOMIMICS TPH OypEHUU CKBAXKUH.
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3aganusi.
1. Hcnonb3ys noackasku, pasrajgaite KpoccBopa. OTBETHI IEPENUILIATE HA JTUCT

¢ Bammmu pemenusimu B hopmare «HOMEpP — CIIOBO».
2. W3 3akpaiieHHbIX KJIETOK COCTaBbTE MO0 OykBaM (haMUITHUIO U3BECTHOTO
YYEHOTO.

Pemenne u KpuTEPUU OLIEHUBAHUSA:
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Kpurepun onieHuBaHuS:
1. Kaxnoe npaBmibHOE ci0BO 110 1,56 1,56 * 15=22,5 6anna
2. ®amunus y4€HOTO 2,5 bann
UTOIo 25 oannoe
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2. Kucjopoa
B nabGopatopum coOpajii YCTaHOBKY MJig TOJY4EHHsS Ta3000pa3HOro
KHCIIOpOJIa.

1) B naHHOW YCTaHOBKHM ra3 cOOMpAacTCs CIOCOOOM BBITECHEHUEM BOJIBI,
KaKiuM 00pa3oM clieAyeT PacIoIOKUTh MPOOUPKY (BBEPX AHOM WIIM BHU3 JTHOM),
€CJIM COOMPATh ra3 METOJIOM BhITeCHEHUsI Bo3ayxa (M(Bo3ayxa) = 29 r/morb).

B manHOM criocoOe ucnonb3yercs peakmus pazinoxeHuss NaxXOs.

NaXO;->NaX0,+0,

2) PaccraBbre K03()(DUIIMEHTHI B ypaBHEHUH PCAKIIHH.

3) Ycranosute dopmyny BemectBa XNOs, eciu M3BECTHO, YTO MaccoBas
noust kuciopojia B NaXOs 56,47%.

4) 3a 3 muHyTHI coOpayu 12 mut kuciopoa. Paccunraiite, kKakoe KOJIHYECTBO
MOJIEKYJ COAEPKUTCS B ’TOM O0BEME.

5) Kakoe MakcUMajabHOE JUTPOB KHCJIOPOJA MOXET BBIICIUTCS IPH
HOPMAJIBHBIX YCIJIOBUSIX, €CJIM Macca UCXOJIHOTO BellecTBa 2,55 rpamm?

6) Kakum 0Opa3oM MOXHO MpPOBEPUTH, YTO B XOJE PEAKIIUU BBIICIACTCS
MMEHHO KUCIOpOoa?

7) OnpenenauTe MIOTHOCTh KKCIopoa (B I/J1) MPH HOPMAJIbHBIX YCIOBHSIX.

BoiaenstomuMcss KUCIOPOJOM 3aloHUIN KOJIOYy, B JIOKEUKY J100aBHIIN
HEMHOTO KpacHOTO nopoitika — Gocdopa 1 COXKIIIN ero B KUCIOPO/IE.

8) HamumimTe ypaBHEHUE MPOTEKAOIIHIA PEAKITUH.
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[Tocne peakiuu ko10a 3aMOTHUIACE OENIBIM ABIMOM TP MOTIOMEHUN ITOTO
JIpIMa BOJIOM oOpasyercs HOBoe BewlecTBO Y. Ilpu noOaBieHMM MeETHIOpaHKa
pacTBOp MPUOOPETAET KPACHBIN IIBET.

9) Hamumure ypaBHEHUE MPOTEKAIOUIMN PEAKIIMH U YKAKUTE THIT CPEIbI.

Pemienuve u KpuTepuu OLEeHUBAHUSA:

1. Kucnopon tsoxenee Bozayxa: M(O2) = 32r/moie>M(Bo3ayx) = 29 r/mMoib.
[ToaTomy mpaBUIBLHO OyIET PacmoiIOKUTH TPoOHpPKY BHU3 AHOM. Kucimopon Oyner
MIOCTETIEHHO 3aMOJIHITh MPOOUPKY U BBITECHATDH U3 He€ Bo3AyX (0,5 6asna).

2. KoadhpurmeHTsl B ypaBHEHHH PEAKIIUU:
2NaX03; 22NaX0O, + O, (0,5 6as11a)

3. UtoObI ycTaHOBUTH (hopMyiTy semMeHTa X, HaM HeOOXOAUMO OTPEICIUTh
ero aroMHyto maccy A(X). Onpeaenum MosieKyJsipHy o Maccy BemiectBa NaXOs:

A(O)-3 — 310 56,47% OT Macchl
M(NaXO3) —sto 100 % ot maccel, Toria
M(NaX03) — Ar(0)-3x100 16x3x100
(NaX03) = = 7 = ~ 5647
Haiinem atomnyto maccy X:
A.(X) = M(NaX03) — A.(Na) —A.(0) x3=85—-23—-16 X 3 = 14 r/™MoJb
=> X — 9710 a3ot1. Torna ¢popmyna Bemecta Oyaer NaNOs (1 6asw).

12ma
4. TlepeBenem oObeM U3 MJI B JI: 500

= 85 r/moJib

= 0,012 1 kucaopoaa obpasyeTcs.

O6bem 1 Mob Ta3a MpU HOPMAJIBHBIX YCIIOBUSX paBeH 22,4 1. Torna KoimuecTBo

V(0 0,012 .
MOJb KHcIopoga paBHO: n(0,) = 2(2 i) == 0,00054 mousib. UToOBI HaiiTH
KOJIMYECTBO MOJIEKYJl KHCJIOPOJia, HEOOXOJUMO YMHOXKUTH MOJIA KHCJIOpOJaa Ha
YHUCIIO Asoraapo: N(0,) = n(0,) x Ny = 0,00054 x 6,02 x 1023 = 3,251 X
10%° monekyn (1 6am) .

_ m(NaNO3) _ 2,55
5. n(NaNOs) = M(NaNO;) 81
n(0;) =

n(NaNO3) _ 0,6
ycmosusx: V(0,) = n(0,) X 22.4 = 0,0315 x 22,4 = 0,7056 21 (1 6amn).

= 0,0315 mosib. Tlo ypaBHEeHUMIO peakiuu

. - = 0,3 moJib. Haiinem 00bE€M KHCIOpOAA TP HOPMATIBHBIX

6. [IpoBepuTh HaIMYME KUCIOPOJIa MOKHO C MTOMOILBIO TJICIOIIEH JTYYUHKH.
[Ipu ee onmyckanuu B mpoOUPKY ¢ KUCTOPOAOM OHa sipko Bcubixuaet (0,5 0ana).

7. BemectBo Y - P,Os. Ilpu no6aBnenuu docdopa B KoJa0y ¢ KUCIOPOIOM
npoTekaeT cienyromas peakius: 4P + 50, 2 2P,05 (1 6an).

8. ITpu noGayiennu BoAbl 00pazyeTcs PpocopHas KUcIoTa:

P,Os5 + 3H,0 - 2H3POq4
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Oo6pazyercs kucnotHas cpeaa (1 6asw).

Kpurepun onennBanus:

Ecny yyaCTHHK MCHOJIB3yET MHOW METOJ PELICHHUs WM PEUICHUE B SBHOM
BHUJIE HE COACPKUT yKAa3aHHBIX AJIEMEHTOB OLICHUBAHHWS, HO IOJKPEILICHO
BEPHBIMH pacueTamu/pacCcyXJICHUSIMA W TPUBOJUT K BEPHOMY OTBETy —
pelleHNEe OLIEHUBAETCS MOJHBIM OaJIOM.

1. TlpaBuibHOE yKa3aHHE PACIIOIOKCHHSI IPOOHUPKHU 1 b6ann
2. KoadduiueHTs! B ypaBHEHUHU peakIuu 1 6ann
3. Omnpenenenune momsapHoit Mmaccsl NaNOs 2 banna
Omnpenenenue hopmyisl BemectBa NaNO3 2 banna
4. HaxoxaeHue KOJIM4eCTBa MOJIb KUCIOpOIa 2 banna
OnpeneneHue KOJIUYECTBa MOJIEKYJT KUCTIOPOa 2 banna
5. HaxoxneHnue koJm4yecTBa MOJIb KUCJIOPO/a [ bann
[IpaBunpHO HailIeH 00BbEM KUCIOPOIa 1 6anna

6. [IpemnoxeHn cnoco® MNPOBEpPKHM HAIMUUA KHUCIOpoJa B 2 banna
npooupke

7. HaiimeHa TIUIOTHOCTh KHCJIOpOAA TPU HOPMAIBHBIX 2 Oaia

YCIIOBUSX
8. Haiinena popmyna Bemecta Y 2 banna
VYpaBuenue peaknuu P ¢ Kuciopoaom 2 banna
9. Vpasuenue peakiuu P,Os ¢ Bomoi 2 banna
[TpaBuIBHO yKa3aHa cpeaa pacTBopa 2 banna
UTOIo 25 b6annoes
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3. Ananusz wecmepénku

Komasgcb B rapaxe otma, (oHbli xumuk Kapum Hamén
mecTepéHky. HemaBHO OH uWTan KHUXKKY, B KOTOpOH Oblia
TabJIMIa C CAaMBIMU MIOMYJISIPHBIMHE CIUIaBamMu. EMy cTano oueHb
MHTEPECHO, W3 KaKOro CIIaBa HW3rOTOBJIEHA IIECTEPEHKA,
KOTOpYyro OH Hamén. Kapum pemmn B3BeCUTh MECTEPEHKY. EE
Macca coctaBuia 50,56 r. [y anann3a oH peni MOJI0XKUTH €€
B PAacTBOp COJISIHOM KHcJ0THI. Kapum coOpan yCcTaHOBKY AJist
cbopa BeLaeIsIOIIErocsa Bogopoa. [locine okoHUaHUs peakuu
OH M3MEpUJI 00bEM BBIACIMBIIIErOCs Bojgopoaa (oH coctaBwmi 3,136 1 (H.y.)), Takxke
oOpazoBaincsi xjopua Meramia A (comepxkut 52,2% xinopa mno macce). [locne
bunpTpanu  pactBopa Kapum 3aMmeTws, 4YTO OCTajloCh HEPacTBOPHUBIIEECS
BEIIECTBO po3oBoro IBera (Meramut b). IlpoBenst BblUMCIEHUS W CBEPUBIIUCH C
TaOJIMIIeH, OH MOHSII, KaKOU CIIJIaB MY MOIaJCs.

CmuiaBbl:
bpon3a Menbxuop | Cranb Jlarynp | ABnasb Huxpom
Menp, Menp, Keneszo, | Menp, AmoMmunuii, | Hukens,
OmoBo Huxenpb Yraepon | lluHk Maruauu Xpom

1. Hamummre ¢hopMyity COJSIHOM KHCIOTHI.

2. Haiigute metaiuiel A u b.

3. Hamummre ypaBHEHUS IPOTEKAIOIINX PEAKITUH.
4. Haiigure MaccOBbIE I0JIH METAJUIOB B CILIABE.

Pemrenue u KpuTepry OLlCHUBAHMS:

1. Consnas kucinora — HCI

2. Bapuant pemenns 1:
Jns HaxoxaeHus MeTajuila A BOCIHOJIB3YEMCS MacCOBOHM Jojed XJjiopa B
XJIOpU/IE:
[Ipenmnonoxum, 4TO XJIOpU UMEET bopmymy MeCl,
[Tpu n = 1, popmyna xnopuaa = MeCl.
M(MeCl) = M(CI)/(52,2%/100) = 35,5/(52,2/100) = 68 r/mob
M(Me) = M(MeCl) — M(CI) = 68 — 35,5 = 32,5 r/momb
Meramios c TaKou MOJISIPHOU Maccomn HE CYILLIECTBYET.
[Tpu n = 2: MeCl..
M(MeCl,) = M(2CI)/(52,2%/100) = 35,5*%2/(52,2/100) = 136 r/momb
M(Me) = M(MeCl,) — 2M(CI) = 136 — 71 = 65 r/momab
JlaHHO¥ MOJIIPHOM Macce COOTBETCTBYET MHK (ZN).
Ecnu Mbl B3riissHEM Ha TaOJIMILY, TO C IIMHKOM B TAOJIMIIE TOJIBKO OJIUH CIUIaB
— JlaryHb. OH COCTOUT U3 MEAU U LIUHKA.
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BapuanT pemenus 2:
Metann b — BemecTBo po30BOro IBETa, KOTOPOE HE MPOPEarupoBajo ¢
COJISTHOM KHCIIOTOM.
[Tox 3T0 ONKCaHue MOAXOAUT Medb.
B Tabnuie ecth TpH cIijiaBa ¢ MEbI0: METbXUOP, OpOH3a, JIATYHb.
Ecnu mpoOyeM COMOCTaBUTHh METaIbl, KOTOPbIE B CIUIABE C MEABIO, C
MacCOBOM J10JIeH XJIopa B XJIOpHJI€ METaia A, TO HAXOJUM, YTO MeTall A —
Hunk, a ero xmopuy (ZnCly), umeeTr MaccoByro 1010 Xstopa 52,2%.
XJI0pUIBl 0J0Ba U HUKEJS HE MOAXOAAT IO MACCOBBIM JOJISIM.

3. Hamumem ypaBHEHHE IPOTEKAIOMINX PEAKITUH.
[Io ycnoBuro 3amadu C COJISIHOW KHCJIOTOW pearupyer TOJbKO OJIWH W3
METAJIJIOB B CIUIABE, 3TO IMHK, KOTOPHIM MbI HAIILJIN BBIIIIE:
Zn + 2HCI =2ZnCly;+ Hy 1

4. Haiiném maccoByto oo metaia A (Zn) B cruiase:

s 3TOTO MBI HaIEM MOJIU BOJOPO/A.
n(H,) = VIV " = 3,136/22.,4 = 0,14 MOJIb
[Tocne ATOTO Hal M Maccy IIMHKA.
n(Zn) = n(H2) (10 ypaBHEHUIO PEAKIINH)
m(Zn) = n(Zn) * M(EZn) = 0,14 * 65 = 9.1 rpamma
MaccoBas 1071 IIMHKA B CIUIABE:

_ m(Zn) _ 91 -
®(Zn) = v —— 100% = 5056 ¢ 100% = 18%
Haiiném maccoByto nomro metaiuia b (Cu) B crnaBe:

—_mCwy 0
(D(CU) a m(cniaBa) *100%

m(Cu) = m(cmasa) — m(Zn) = 50,56 — 9,1 = 41,46 rpamma.
o(Cu) = — . 100% = 222°4 100% = 82%

m(cnsaBa) 50,56

JIn60 w(Cu) = 100% - o(Zn) = 100% - 18% = 82%

7112


https://vk.com/anod_rb

3ananus, peuieHus 1 BU1eopa30ophl 3a1aHui Oy IyT pa3MeIlleHbl B IPYIIe OJTUMIHAIbI

l < MyHununansHbeIi 3Tan Pecny6irkanckoil onumnua el ;oHnopoB o xumuun 2020/2021 yu. rona
https://vk.com/anod_rb

Kpurepun oneHuBanus:
Ecny y4aCTHUK HCIIOIB3YET MHOM METOJ PELICHUs WU PELICHNE B SBHOM BHUJE HE
COIEPKUT YKA3aHHBIX JJIEMEHTOB OLIEHUBAaHMS, HO IIOJKPEIUIEHO BEPHBIMU

pacuetamMu/pacCy’KICHUSIMA W TPHBOAWT K BEPHOMY OTBETy — peEIICHUE
OLIEHWBAETCS MOJHBIM OaJIIOM.
1. ®opmyna consTHOW KUCIOTHI 2 banna
2. 3a HaXOX/IEHNUE Kaxa0ro u3 MetaioB A u b 5  b6amnose  3a
KadicOblil Memani

Ecnu Meramn A HailieH BEpHO, OJHAKO OTCYTCTBYET 3 Oania
pacu€T, To 3a onpeseneHne metaia A ctaButcs 3 0aria

Ecnu Metamn A HaiiieH He BEpHO, OJTHAKO MPUCYTCTBYET 2 bania
PaBUJIBHBIN pacyeT, TO 3a ONpeesICHHe MeTaia A CTaBUTCA
2 banna (eciu 8 OanbHeUWUx uwazax Ucnoib306aH HeNPAGUIbLHO
HAUOEeHHbIL Memaiid, Ha pacyemsl 8 NOCAeOVIOWUX NYHKMAX
BbINOJIHEHbL BEPHO, MO NOCALOVIOWUe NYHKMbL OYeHUBAIOMCS
NOJIHbIM OaLIOM)

Ecnu Merann A HalijieH HE BEpHO, HO MPUCYTCTBYET [ b6an
NPaBWIBHBIA pacyeT, T/Ie Y MeTala He TPaBWJIbHAS CTEICHb
OKHUCJICHHS, TO 3a OompejesieHne Meramia A craButcs 1 Gamn
(ecnu 6 OanbHewux waeax UCNOIb308aH HENPABGULLHO
HAUOEeHHbIl Memaiid, Ha pacyemvl 8 NOCAe0YIOUUX NYHKMAX
8bINOJIHEHbL 8EPHO, MO NOCAEOVIouUe NYHKMbl OYEHUBAIOMCS
NOJIHbIM OALIOM)

3. 3a ypaBHEHHE peaKIUU 3 banna
Ecnu ko3¢ duiinenTsl B ypaBHEHUH HEBEPHBI, HO BellleCTBa 2 6ania
BEPHBIE (eC/iu 6 0aNbHEeUWUX Waax UCNOIb308aHA MACCA
YUHKA, pACCYUMAHHAS NO HEBEPHOMY YPABHEHUI, HO NO
8EPHOMY NPUHYUNY — NOCAE0VIOuUe Uai OYeHUBAIOMCS
NOJIHLIM OALIOM)

4.3a MaccoBYIO JIOJII0 KaXXJI0TO U3 METAJIJIOB 5 6annos  3a

(3a npomesicymouHvie cmaouu GblYUCIIEHUS, eClU Hem Kaicovlil Memal

KOHEeYHO20 pe3yIbmama: HaxoxcoeHue Koauiecmsa 6000pooa-

2 banna, HaxoxcoeHue Maccol Yunka — 2 oania)

NUTOI'O 25 éannos
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4. Cunmes

3HaHus,

KOTOPBIC BBl IIOJYYACTC B KYypCC XHMHHU, BA)KHO YMCThb IIPHUMCHATH HaA

ITPaKTHKC. B 3TOM MBICTIEHHOM 9KCIICPUMCHTC BBl CMOJACIINPYCTEC IMTPOICCC HACTOAIICTO
HCOPTaHUYCCKOI'O CMHTC3a.

JlanHas

3aJa4ya IIOMHMO TCKCTa COACPKHUT BCIIOMOTaTEJIbHbIN BI/IIIGO(i)paFMGHT,

JOCTYIHBIN 10 cchutke: hitps://youtu.be/jo079E-2No4.

CornacHo MeToanKe, He00X0auMo ucmoiabp3oBaTh 200 M pactBopa HaSO4 ¢ MaccoBoi
nouer 30% (pactBop 1). Iy ero npuroTOBICHHS] UMEETCS PACTBOP CEPHON KUCIIOTHI
H,SO4 HensBecTHOI KoHLEHTpauu (pacTBop 2)(1o Busieo p2 = 1,824 r/cm®) u Boza.

1) Ha xakxoMm pu3N9IeCKOM 3aKOHE OCHOBAH ITPHHIIAIT PabOTHI apeomeTpa’?
2) PaccuuTaiite 00BbeMBI BOJBI M PACTBOPA KHCIOTHI 2 JJIsi MPUTOTOBJICHUS
HeoOXouMoro ooreMa pactopa 1.
Tabnuua mwioTHocTel cepHOi kucnotsl mpu 20 °C
IInoraocts, /M1 | MaccoBag moist, % |[IimoTHOCTE, I/MIT Maccosas nomnsa, %
1,0661 10 1,8195 91
1,1394 20 1,8240 92
1,2185 30 1,8279 93
1,3028 40 1,8312 94
1,3951 50 1,8337 95
1,4983 60 1,8355 96
1,6105 70 1,8364 97
1,7272 80 1,8368 98
1,8144 90 1,8372 99
PactBop maccoii 200 T, B KOTOPOM COAEPKHUTCS MIEI0Yb, HEOOXOAUMAs JJIS TTOJTHOU

HEUTpaIu3auy KUCIOTHI, ObUT puroToBiieH u3 cyxoro NaOH.
MenneHHo, 10 CTEHKE, pacTBOP KUCIIOTHI 10OABIISETCS B PACTBOP LIEJIOUH.

3)

4)
5)

6)

Hanumure ypaBHeHME peakUMM HEUTPAIM3ALUU  CEPHOM  KUCIIOTBI
TUAPOKCHUJIOM HaATpHSL.

Paccuuraiite Maccy menoun U 00beM BObI AJi1 IPUTOTOBJICHUS pacTBOpA.
Paccuuraiite maccy cynbdara HaTpusi NaSOs, oOpa3zoBaBIIerocs mnocie
HEUTpAIU3ALUU.

OObsicHUTE, TOYEMY BaXXHO JOOABIIATH CEPHYIO KUCIOTY K pacTBOPY LIEIOYH
MOCTENEHHO 10 MOPLUSIM.

[Tpu oxmakAeHHH pacTBOpa B 0CamOK Bhmazaer 17,56 r kpucramiorumpara cocraBa
Na,SO,*xH-0.

7)

Omnpenenute GopMyTy KpUCTALIOTHAPATA CyIb(daTa HaTPusl, €CIIH MaccoBast
JIOJIs1 KUCIIOPO/ia B HEM paBHa 69,6%
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8) Haiigure Maccy cynbdara HaTtpus Na,SO,, ocTaBimerocs B pacTBope.
9) PaccuuTaiite MOJIsIpHYIO KOHICHTpanuto Na;SOs B pacTBOpe Haja OCaJKOM

[MoB/11], p(PACTBOPA)nan ocamxon = 1,415 T/Mi

HapaGoTanHy10 B X0/i€ HECKOJIbKHX aHAJIOTUYHBIX CUHTE30B COJIb OYHUINAIH METOJI0M
IEPEKPUCTAIN3ALMU — pacTBopaiu eé B Boje npu Temneparype 80°C u MeaneHHO
oxnaxaam 10 20°C, 4To MO3BOIMIIO TOTYYHTh YUCThIE KPHCTAILIEL.

10) Cumras, uyro coctaB ((opMmysna CTPYKTYPHOW €IUHHIIBI) BBIIABIIMX

KPUCTAJUIOB HE OTIMYAETCS OT B3SITOTO JJISI OYMCTKH, PACCUUTANUTE Maccy
00pa30BaBIIMXCS KPUCTAILIOB, ecli Macca HackimenHoro pu 80°C pactBopa
200 r, a pacCTBOPUMOCTH COCTABJISIIOT:

npu 80°C - 108,8 r Na,SO4*xH,0 na 100 r Bozs!

npu 20°C — 52,0 r Na;SO4*xH,0 na 100 r Bozsl

Pemenne u KpuTEPUU OLIEHUBAHUSA:

1

w

. Ilpunuun paboTsl apeoMeTpa OCHOBaH Ha 3akoue Apxumeoa. Ha teno,

MOTPY)KEHHOE B JKUJIKOCTh WJIM Ta3, JACHCTBYET BBITAJKHBAIONMIAS WU
nobEMHAs CHUJia, paBHas Becy 00bEMa KUAKOCTU WM Tra3a, BBITECHEHHOTO
Y4acThIO TeJNa, MOTPY>KEHHOW B KHUAKOCTh WM Ta3. Jlomyckaercs: oTBeT 6e3
yKa3aHus NOJIHOM (OpMYIMPOBKH 3aKoHa/ero Hazanus (1 6aJwur)
m(pactBop 1) = p(pactBop 1) »V(pactBop 1) = 1,22 *200=244r
m1(H2S04) = m(pactBop 1) * wi(H2SO4) =244 * 0,3 =73,2 rp (1 6amn)
[To Tabmuile OAHO3HAYHO MOXKHO CcKa3aTh, uTo Wo(H2SO4) = 0,92 = 92% (0,5
0as1a)
V(pacTtBop 2) = m (pactBop 2)/p(pacTtBop 2)
m(paCTBop 2) = mz(H2804)/ W2(H2804)
PactBop 2 mMeeT Takyto e Maccy KUCJIOTHI, 4YTO U pacTBop |
m1(HZSO4) = m2(H2804) =73,2 p (1 63.]1.)1)
[Monmyuaem: V(pactBop 2) = mMy(H2S0.)/(W2(H2SO4)*p(pactBop 2))=
73,2/(0,92*1,825) = 43,6 cm® = 43,6Mmi (1 6asw)
m1(H20) = 244 — 43,6*1,825 = 164,4 r (0,5 6an1a)
T.kx. p(H20) =1 r/mm, V = my(H20)/p(H20) = 164,4 ma (1 6am)
Pacuer Buga V = V(pactBop 1) - V(pactBop 2) = 200 — 43,6 = 156,4 mn
CUMTATh HEBEPHBIM, TTOCKOJIbKY TNIOTHOCTH PACTBOPOB OTJIMYAIOTCS.
2NaOH + H,SO, — Na,SO, + 2H,0 (1 621.)1.)1)
st monuo#t HedTpanmzaruu koinumdectBo NaOH mommkHO OBITH Oostbiie
xosmdectBa H,SO4 B 2 paza Nn(NaOH) = 2n(H2SO4) (1 6aa)
n (H2SO4) = m(H2SO04)/M(H2SO4) = m(H.SO.)/(2A(H)+A(S)+4A(0)) =
73.2/98 = 0.75 moub (1 6amn)
n(NaOH) = 2*0,75 = 1,5 mob
m(NaOH) = n(NaOH)*M(NaOH) = 1.5*40 = 60 r (1 6aJ.)
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V = m(H20)/p(H20)
m(H,0) = m(pactBopa NaOH) - m(NaOH) =200-60=140r
p(H20) =1 r/mn, V = 140/1 = 140 mu (1 6amm)

5. n(Na;SO4) = n(H»SO4) = 0,75 Monb
M(Na;SO4) = N(NaSO4) * M(Na;SO,4) = 0.75 * 142 = 106,5 r (1 6am)

6. Kak Bunno u3 Bugeodparmenta, npu peakuuu NaOH u H,SO, Beinensiercs
TeII0 (peakmus dK30TepMuyHa). [Ipu pe3koM CIMBaHWK PACTBOPOB MOMKET
OBITh Takoe, YTO OTOHW TEIUIOTHl XBATHT, YTOOBI PACTBOP BCKHIIEI,
pa30ps3TUBas conmepkumoe cocyna. (1 6asmn)

7. w(O) = 0.696 = m(0)/m(Na;SOs*xH,0) = (4+x)*A(O)/(2A(Na)+A(S)+
(4+x)*A(O)+2*x*A(H)) (1,5 6ana)
16(4+x)/(78+16(4+x) +2x) — x =10
Na,SO,*10H,0 (1,5 6asa)

8- m(NaZSO4)B pactBope = m(NaZSO4) - m(NaZSO4)B ocajke
M(NazSO04)s ocame = M(NaSO4*10H,0)*M(Na,SO,4)/M(Na,SO,*10H,0) =
17,56*(23*2+32+16*4)/(23*2+32+16*4+10*18)=7.7 r (1 6am1)
M(N&a2SO4)s pactsope = 106,5 — 7,7 = 98,8 r (1 6as11)

9. m(pactBop) = m(pactBop 1) + m(NaOH),., — m(ocaaka) = 200*1,22 + 200 —
17,56 = 426,44 rp (1 6amn)

V(pactBop) = 426,44/1,415 = 301,4 mn
n(NaZSO4)B pactBope — m(NaZSO4)B paCTBope/M(Nast4) = 98,9/142 = 0,70 MOJIb
C =n(NazS04)s pacrsope! V(pacTBop) = 2,32 Momw/1 (2 6asa)

10.w(Na,S04*10H,0)=m(Na,SO,)/(m(Na,SO4)+ m(H,0))
Wso(Na,SO,*10H,0)=108,8/(108,8+100)=0,521
W20(Na,SO,*10H,0)=52,0/(52,0+100)=0,342
prHCTannblszO'mZO
mgo:mpaCTBopa*Wg()(N32804*10H20):200*0,521:104,2 r (2 63.]1.]121)

Meom= Mpactsopa~ Meo= 200-104,2=95,8 r

[Tocne ocaxaeHuss mMacca pacTBOpa HM3MEHUTCS, MOCTOSHHOW OCTaHETCS
TOJIBKO KOJIMYECTBO BOABIL. [TloaTOMy

Mpacrsopa 20= Myoms/ (1-W20(NaSO4*10H,0))=95,8/(1-0,342)=145,6 r (1 6an1)
mzo(Na2804*10H20)= Mpacreopa 20> W20(N&2504*10H20):145,6*0,342249,8 T
Toraa Mypucranm=Meo-M20=104,2-49,8=54 .4 r (1 6aaa)

Ecnu y4aCTHUK MCIIOIB3YET MHOM METOJ PELICHUS WU PELIEHUE B SBHOM BHUJE HE
COIEPKUT YKA3aHHBIX DJJIEMEHTOB OLIEHUBAaHMS, HO TIOJKPEIUIEHO BEPHBIMU
pacueTamu/pacCy’)KICHUSIMH M TPUBOJUT K BEPHOMY OTBETY — pCIICHUE
OLIEHUBAETCS MOJHBIM OaJlsIOM.
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Kpurepun oneHuBanus:

1.

10.

Beproe o0bscHeHHMe mpuHIMNA paboThl apeomerpa (moowcHo 6e3
UCNONIL308AHUA COBOCOYEMAHUsl 3aKOH Apxumeda, HO 8e€pHO No
cMblLCTY)

Pacyet Macchl KMCIIOTHI B pacTBOpE

OmnpeneneHre MacCcoBOM 10U KUCIOTHI B PacTBOPE 2
3aKI0YEHUE O PAaBHOM Macce KUCIIOTHI B pacTBopax 1 u 2

HaXO}K,ZICHI/Ie 00beMa KUCIIOTHI

Haxoxxnenne o0beMa BOJBI

Bepnoe ypaBHeHHE peakimu

Bepnoe ypasuenue 6e3 koagpghuyuenmos
3akmoueHue o koandectse NaOH
Pacuet kommuectBa H,SO4
Haxoxnenue maccst NaOH
Onpenenenue o6bema BOIbI

BepHoe, nmeroree CMBICIT 3aKITIOYCHIE
Pacuer maccer Na,SOq

CocraBieHue BEpHOrO YpaBHEHUS ISl pacueTa KpucTayuioruapara

Omnpenenenre GopMyIbl KPUCTAIIIOTHAPATA
Haxoxaenrne Macchl CONM B 0CaJKe B BUJE KPUCTAJUIOTHpATA

Haxosxenne Macchl OCTaBIICHCS COJIH

Onpenenenue Macchl pacTBopa

Haxoxaenue KoHIeHTpaiuu
Pacuer mMaccsl conu B pactope mpu 80°C

Pacuer maccsl pactsopa mpu 20 °C
Pacdet macchl BbINABIIUX KPUCTAILIOB

nUToro

12/12

1 6ann

1 6ann

0,5 6anna
1 6ann
1,5 6anna

1 6ann
1 6ann
0,5 6anna
1 6ann
1 6ann
1 6ann
1 6ann
1 6ann
1 b6ann

1,5 banna

1,5 6anna
1 6ann

1 6ann

1 6ann

2 oanna
2 banna

1 6ann

1 6ann
25 oannoe
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Pemenus 3aqa4 MyHUIMIAJIBHOIO 3Tana Beepoccuiickol 0 1MMIIUAAbI
IIKOJLHUKOB 10 xumuu 2020-2021 yuyeOHblii roa

9 kJjacce

3apaua 9- 1. ®opmyna nutbeBoit coabl NaHCO; - 2 6anna. YcraHoBieHue GopMyibl
0 MaCCOBBIM JIOJISIM 3JIEMEHTOB — 2 6aina. KOHBIH XUMUK JOKa3all 3aKOH MTOCTOSTHCTBA
cocTaBa BemiecTBa - 2 Oawia. B paboTe ydyacTHHMKa OJIMMITHAABI 1aHa POPMYITHUPOBKA
3TOTO 3aKoHa — 2 6ayia. ABTOPOM 3TOTO 3aKOHA ABIsiETCS (ppaHIry3cKkuit xuMuk JKozed-
Jlyn-Ilpyct — 2 Gama.

3anaua 9-2.

CaO + 2 HCl —CaCl, + H,0O 2 banna
M(CaO)= 56 r/moib

n(Ca0) =22,4/56 = 0,4 momnb 1 6ann
n(HCl)=2 -0,4 = 0,8 mob 1 6ann
MHCH=M -n=0,8-36,5=292r 2 bamna
o(HCI) =29,2/73 = 0,4 (40 %) 2 banna
m(CaCly) = 0,4*111 = 44 4r 1 Gamn

m (pactBopa) = 73 + 22,4=95,4r 2 Oamna
o(CaCl,) = 44,4/95,4 = 0,465 1 Gamn

3anaua 9-3. Hanmcansl 2 ypaBHEHHUSI peaKIUil pa3yioxKeHUs] KapOOHATa KaJIbIIUSI U
kapOonara ammonus. CaCO; = CaO + CO; 1 6am,

(NH4 )2 CO3; =2NH3 + CO, + H,0 2 OaJjuia.
B TBepoM ocTaTke HaXOAATCS KapOOHAT HATPHUS M OKCH KanbIus -1 Oa.
[TycTh uyuciao monb KapOOHaTa KajbIlusi B MCXOJAHOW CMECH PaBHO X; YHCJIO MOJb
KapOoHaTa HATpHs y MOJIb; YUCIO MOJIb KapOoHata  amMMoOHHsS Z Moib. CocTaBiieHa
cucTeMa anreOpanuyecKkux ypaBHEHUM ¢ 3-ms Heus3BecTHbIMU — 3 Oasta. Pemienue
CHUCTEMBI YPaBHEHHH JaeT OoTBETHI mo 3agade: X = 0,05 monp, y = 0,1 monb, Z = 0,025
MoOJIb - 3 Gaia.
3apaua 9-4. 3a KaXIblil MPAaBUIILHO ONPEACIICHHBIN AIEMEHT — 10 10amty:

A-Si,B-S, C-SiSy D -SiOy, E - SO,. (5 6amoB)
YpaBHEHHS PEAKIIUI:

Si+2S=SiS; (2 6amma)
SiS; +3 0, =SiO; + 2 SO, (2 6amna)
SO, + Ca(OH), = CaS0O; | + H,0O (1 6amn)
Zamaua 9-5.  1/2N; + 3/2H; = NH3 + AH® , coryiacHO onpe/iesieHuIo TeTI0ThI

oOpazoBanus BemiecTB (3 Gara)

Bopa u kucnopon He BXOAAT B 3TO YpaBHEHHE, IOITOMY YTOOBI UCKIIOUUTD UX U3
YPAaBHEHUN YMHOKUM ypaBHEHHUE | Ha 3 U BbIUTEM 2



6H,0 + 30, — 4NH; — 30, = 6H,0 + 3AH®%; — 6H,0 — 2N, — AH® (3 6aJ'IJIa)
[TonydeHHOe ypaBHEHUE pa3aeiauM Ha 4

1/2N3 + 3/2H; = NH3 + (3AH®; — AH®)/4 (2 6anna)

AH° = AH% = (3AH® — AH®%)/4 = (3-(-571,68) — (-1530,28))/4 = - 46,19
k/J[>x/Moitb (2 Gania)

10 xkaace

3anaua 10-1.

2 KHCO; + H,SO, — KySO4+ 2C02T + H,0O 2 banna
[Tycte npopearupoBait 1 mosnb HaSOy, T.€. N(H2S04) = 1 MoIB.

Torma N(KHCO3) =2 mons, N(K2SO4) = 1 Moms, N(CO3) = 2 MOb.

M(H2SO4) = 98 r/moms, M (H2S04) =98 1 M(H2SO4)pacrsopa=98/0,1 =980 . I banra

M(KHCO3) = 100 r/mosb, m (KHCO3) =2 -100 = 200 r. 1 6anna
M(K3S04) = 174 t/monb, M(K,SO4) =174 1. 1 banna
M(CO,) = 44 r/monb, M(CO,) =2 -44 = 88 1. 1 6anna
m(pactBopa) = m(pactBopa H,SO4) + M(KHCO3) - m(COy) 1 banna
m(pactBopa) = 980 + 200 — 88 = 1092r 1 6anna

®(K2S04) = m (K2S0.)/ m(pactBopa) = 174/1092 = 0,1593 (15,93 %) 2 banna

3apaua 10-2. Hamumewm ypaBaenue peakrun ChHz, + H) — CyHansaJ

n (HJ) =25,6/128 = 0,2 monb. 0,2 mosis HJ mpopearuposaio ¢ 0,2 Mob alkeHa
(8,4 1), oTcrona cienyert, uto MojsipHas Macca ankena M(CpHzn) = 42, a ero
mouekynsapHas hopmyna CsHs (A) 26anna

CymiecTByeT ABa M30MeEpa, UMEIOUIUX ATy MOJEKYJSpHYI0 (GOpMyIly: MPOINEeH U
UMKJIOPOTIAH: CH,

CHZZCH—CHS u CH2 CH2 1 56!]1]1
Anken A (mpomneH) npucoeaunsieT HJ B cooTBeTcTBUM ¢ TpaBUiioM MapKOBHUKOBA
(MOHHBIN MEXaHU3M) TI0 PEAKIIUHU:

CH,=CH-CH3+ HJ — CH3-CHJ-CH3; (BemectBo B) 20anna
[Ipu B3ammonelicTBum 2-HoanponaHa (BemecTBO b) ¢ MeTaiMyeckuMm HaTpueM
noJay4aroT 2,3-numMeTHa0yTaH (Bemiectso B)

2 CH3-CHJ-CHj3; + 2Na — CH3(CH3)CH-CH(CH3)CH3 + 2NaJ 16ann
Ecnu npucoenunenue HJ npoBoauTh B MPUCYTCTBUM TMEPEKUCH BOJIOPOJA,
okucisroniero HJ, To peakius npucoeguHeHusi OyJeT MPOTEKaTh IO IEMHOMY
CBOOOTHO-PAJUKAIIBHOMY MEXaHU3MY ¢ OOpallleHreM IpaBuiia MapKOBHUKOBA!
H,O, + 2HJ — 2J" + 2 H,0O

CH,=CH—-CH3; +J" — CH,J-CH'—CH3;

CH2J-CH'-CH3 + HJ — CH2J-CH,—CH3 + J" (1 T.71.) 3banna
[Ipu B3aumopelictBuu 1-itoanponana (BemectBo C) ¢ METALIMYECKUM HaTpUEM

MOJy4aroT H-TekcaH (BemecTBo J1)
2 CH3—CH,—CH>»J + 2Na — CH3-CH,—CH,—CH>-CH>—CH3 + 2Nal 1 6ann



3agauya 10-3. YpaBHeHHE peakiuu:

X 2x X
Sn + 2 FeBr3 = SnBr, + 2 FeBr; (2 6anna)
[TycTh B peakiuio BCTYIUIIO X MOJIb OJIOBA, TOT/Ia B pACTBOPE 00pa3oBaioCh X
Moutb SNBr; Maccoit 279x r. Macca octaBmierocsi B pacTBope OpoMua sxeesa

(111): m (FeBrs) =435,5- 0,2 —2x - 296 = 87 — 592x .. (4 6amnna)
ITo ycnoButo  279x = 87 — 592x,

Otkyna x = 0,1. (2 6anna)
Macca m1acTUHKY Mociie OKOHYaHUS peaKkIiy paBHa:
m(Sn)=16,9-0,1-119=5r. (2 6anna)
3anaua 10-4. Harucanbl ypaBHEHHS peaKIluii:

2 CH3OH +3 O, =2 CO; + 4 H,O (1 6amn)
4 CoHsNH; + 15 02, =8 CO2+ 14 H O+ N2 1 (1 6amn)
["a3, He mornomatonuiicss pacteopom NaOH — a3o0T.

n (N2) =4,48/22,4 = 0,2 monb, N (C,HsNH2) =2 - 0,2 = 0,4 moJb.

N oom(H20) = 43,2/18 = 2,4 mob. (2 6ama)
Bo BTOpoii peakiuu oopazoBaiock N 2 (H,0) =7 - n (N2) = 1,4 Mok, (2 6amna)

3HauuT B EPBOM peakiuu o0pazoBanoch cooTBeTcTBeHHO N 1 (H20)=2,4-1,4=
1 momnb. (2 6amma)

n (CH3OH) =n 1 (H20) /2 = 0,5 mob. (1 6amn)
o (CoHsNH2) = 0,4 -45/(0,5-32+ 0,4 -45) - 100 % =53 % C,HsNH,, (1 6amr)
3agaua 10-5. CH3;CHO + H,; « C,H;OH (1 6aJ'IJ'I)

[Tyctsb B ucxomauou cmecu N(CH3CHO) = x moub, Torma n(H2) = 2x Mok, a ob1ee
gucio mojiert N(Q)) = 3x monb (2 Gamna)

[Tycts oopasyercst N(C,HsOH) =y mounb, Toraa n(CH3CHO) = (x — y) Mok u
n(Hz) = (2x — y) Moub, a ob1ee yrcno Monei Ny, = (x —y) + (2x—y) +y=(3x —
y) MoJsib (2 Gana).

Taxk kak TeMriepatrypa MoCTOsSIHHASI U MEHSIETCS TOJIBKO JaBJICHNE, TO YMEHbBIIICHUE
JABJICHUS CBSI3aHO C YMEHBIIIEHUEM YHCiia MoJieil ra3oB. Takum oOpazom Ny =
0,8n; wmm (3x —y)=0,8-3x, cnemoBarenpHO, y = 0,6X. (2 O6ana)

[To 3akoHy ABoranpo, 00beMHas 101 Ta3a paBHA €r0 MOJBHOM J10J1€, TOATOMY
oOBeMHas foJis mapoB 3tanona papHa: ®(CoHsOH) = y/(3x —y) = 0,25 umm 25%
(2 6ammna)

[IpouienT npeBparieHus 3TaHais B 3tranon y/x=0,6 umu 60% (1 6amr)



11 kaacce

3amaya 11-1. 3a kaxjgoe pasragaHHoe coeauHeHue 1 Oami. Cxema
IIPEBPAILECHNN:

z
Z

ACqO C 500°C ¢ HBry), 0°C

NaCN, sto4 C OH (er
H7O 10°C H7SO4 MeOH
F F F
F

L 100°C O N2 H
0« N_ O

H,N” “NH, H HCIW Bry F 140° c

F. N_ _NH, _—

H,0 T AcOH F NH DMFA
F
F 0 F Br
F H Block A

0] F (0]

F.
F (0]
F. NH F NH
‘ enzime-mediated ‘
F NH + o - - HO
’ N o . N o
transglucosylation
N~ Yo 0 0
H

HO HO
Block A Block B 1

Thymidine
3agaua 11-2. «[TurmenT»

3a kax0e BepHO pacimdpoBaHHOE BeliecTBo 1,5 0ana, 3a Kax10e TOUHOE
ypaBHeHue 1 6ami, 3a kaxabii mpumep 0.5 6amioB, 3a CXOACTBO U pa3andue
oKkcuao0B — 1 Oan.

OdeBHIHO, YTO pEIICHHWE CJCAyeT HayaTh C TIOMCKA MOJISPHON Macchl
autpata Metamwia: M(Met*(NOs)x)=14/0,0846=165,5 npu x=1,4CHO 4YTO TaKas
MOJIEKYJIIpHAsi Macca He TTOIX0IUT, Tpodyem x=2, momydaem (14*2)/0,0846=331.

331-2M(NO3)=207, cmemoBaTebHO, UCXOTHBIM METAII - CBHHEII.

Janee HeoOXo MO TToAyMaTh HaJl MacCOBBIMH J0JIsIMH MeTauia B A, B, C, BugHO,
YTO caMO€ BBICOKOE COJIepKaHHe MeTauia B okcue B, a camoe Huskoe B C.

[Ipenmonaraem 49ro okcua B sBIsgeTcs OAHMM W3 HUBIIMX OKCUIOB CBHUHIIA,
nonyctum B = Pb,0, Torma maccosas nosst Pb B Hem coctaBut(207*2)/430=0,9628,
3Ha4uT, B A ero gommkHo OwmiTh 0,9628 - 0,021681=0,9411. M
(A)=207/0,941100=220, niocie pacueToB CTAaHOBUTKLCS MOHATHO, 4T0 Pb,O B ponu
B siBisieTCst OIIMOOYHBIM BapraHTOM, IipoOyem cieayroriuii okcua PhO, maccoBast
nons Pb B mem coctaBut207/223=0,92825, 3Haunt B A €ro 10/DKHO OBITE 0,92825-
0,021681=0,90657, uto coorBeTcTBYeT OKcHay Pb3O4, u B C MeTaia coepkurcs
0,90657-0,040470=0,8661, uro moaxoxut s PbO,.



Peakuuu

2Pb30.4= 6PbO+0O,

PbO+Br;+H>0= PbO>+2HBr
Pb304+4HNO3z= PbO,+2 Pb(NO3),+2H,0

[Mpumepnr.  Fez04, Crz04, Mn304 ; cxoactBo ¢ Pb3O4 B TOM, YTO OHM BCE COCTOST
13 CMECH OKCHJIOB METAJIOB B PA3HBIX CTEMEHAX OKUCIICHUS, a Pa3JIU4Ke B TOM 4TO,
Fes04, Cr304, Mn304 umetor crpoenne MeO+Me,03, a P304 310 2MeO+MeOy,
(2PbO+Pb0y,).

3apaua 11-3. «I[IpupoaHbie KUCTOTHD)

2NaOH+C0O2=Na,CO3+H,0

MnO,+4HCI=MnCl,+Cl,+2H,0

CO+ Cl,= COCl;

HCOOH = CO + H,0

HOOC-COOH = CO + CO,+ H,0, mo 1 6amny 3a KaXAyr0 peakKIfuio.

Taxk kak 1o peakIuy MIeJI0OUYd 00pa3yeTcs CPEIHAS MUHEPATIbHAS COJIb,
MO>KHO TIPEANOI0XKUTH, 4TO 3Ta peakius 2NaOH+CO,=Na,CO3;+H,0

Macca NaOH=15*0,1=1,5 r, n( NaOH)=1,5/40=0,0375, cienoBarensno, N(COy) =
0,01875. anee pazdupaem peakiuio OKCHU/Ia MapTraHila YeThIPEXBaJICHTHOTO, 3TO
u3BectHas peakius MnO,+4HCI=MnCI,+Cl,+2H,0, razom siBisieTcst TOJIBKO
XJIOp, 3HAYUT MOXHO MCKATh MOJIIPHYIO MacCcy X, B KOTOPOM, OYEBUIHO, YTO
ecThb kuciopona u xjop. M(X)=16/0,161616=99, uto cooTBeTCTBYET (HOCTEHY ,
OTCIO/IA JIeJIaeM BBIBOJI YTO JIPYTOM ra3 MpH Pa3ioKEHUH KUCIIOT 3TO yrapHBIA ra3
CO, CO+ Cl;= COCl,. Haxomum n(CO): n((MnO,)= 3,48/87=0,04 , Toraa n(CO)
= 0,04 monb. (2 6anna).

N3BecTHO, 4TO MOCIe pa3yiokKeHus: KUCIoT Bbiaenuioch 0,04 mons CO u 0,01875
Mot COy, Torma ciaemayer oOpaTUTh BHUMAaHKE HA TO, YTO BBIJICTHIIOCH OUYCHb
MHOro CO, Tako€ MOKET MPOUCXOIUTH IIPU PA3I0KEHUN MYPABBUHOW U

masenesoit kuciior: HCOOH=CO+H,0 n HOOC-COOH=CO+CO,+H,0

Tak kak, n (CO2)= 0,01875, 3nauut u n( HOOC-COOH) = 0,01875mo11b, TOT 12
macca m (HOOC-COOH)= 0,01875*90=1,6875r, n(CO), obpa3oBaBIieiics mpu
pasiokeHur MypaBbHHOHN KucIoThI paBHa (0,04-0,01875) = 0,02125mob, 3HaYUT
Macca MypaBbuHOM KuCI0THI paBHO 0,02125%46=0,9775T, 00111ast Macca KUCIOT
paBHa (1,6875 + 0,9775) = 2,665r, uro coBnagaer ¢ ycioBUsIMH 3a1a4n.(3 Oaa).

3apaua 11-4. Ilpu ngoGaBrieHuu XJOpHJa ITMHKA K PacTBOpPY KapOoHaTa Kajus
o0Opa3yeTcst OCHOBHAs COJIb:



0,05 0,05 0,025 0,1 0,025
2 ZnCl; + 2 K,CO3 + H,0 = [ZnOH],CO3 | + 4 KC1 + CO; 1
n (ZnCly)=35,7-1,12-0,17/ 136 = 0,05 mou1b. (2 6amna)
n (K,CO3)=3"-0,05=0,15 Mosib — M30BITOK KapOOHATa KaJIus.

OTOT U30BITOK pearupyeT C BBIACISIOMUMCS YTICKUCIIBIM Ta30M ¢ 00pa30BaHUEM
ruIpoKapOOHaTa Kajaus:

0,025 0,025 0,05
K2CO3 + CO; + HO = 2 KHCO3 (2 6amna)

B mosrydeHHOM mociie otaeseHus ocajaka gribrpare Haxonaares: 0,1 mons KCl,
0,05 Mo KHCO3, (0,15 - 0,05 - 0,025) = 0,075 moas K,COs. (2 6amna)

Macca ¢unsTpaTa paBHa:

m (puasTp.) = M (p-pa K2.CO3) + m (p-pa ZnCly) - m ([ZnOH],CO3) =50 - 1,3 +
+35,7-1,12-0,025 - 224 =994 r. (1 6amn)
MaccoBble 10711 BEIIECTB:

o (KCl)= 0,1 -74,5/99,4 -100 % = 7,5 %.

® (KHCO3) = 0,05 - 100/ 99,4 -100 % = 5 %.

o (K2CO3) = 0,075 - 138/ 99,4 -100 % = 10,4 %. (3 6amna)

3anaua 11-5. Pemenne

MOJIb 0,804 0,201 0,402

4HCI + O, = 2H,0 + 2Cl,

(1 6amm)
n(Cly) = n(H,0) = 0,402 moms (1 6amn)
n(HCI) =1-0,804 = 0,196 mons (1 Gan)
n(O,) =0,48 — 0,201 = 0,279 monp (1 Oamn)
i = 0,196 + 0,279 + 0,402 + 0,402 = 1,279 moms (1 6amn)
OTHeceM paBHOBECHBIE MapIIHAIbHbIE JaBICHHS K JaBICHUIO 1 aTM:
P(H.0) = 0,402/1,279 = 0,314, (1 6am1)
P(Cl;) =0,402/1,279 = 0,314, (1 6amn)
P(HCI)=0,196/1,279 = 0,153, (1 6am1)
P(02)=0,279/1,279 = 0,218, (1 6amn)
Toraa
0,314% - 0,314

Kp = 015370218 ~ 81,376 [atm™ ] (1 6asn).




