11 xnacc

Yactp 1. Pazmunka (o0mas onenka 20 6aj10oB).

1.1. Cornacuo Teopuun bpencrena-Jloypu, yactuna, B XoJle¢ XMMHYECKON pEaKUMHM OTAAIOIIAs
IIPOTOH, Ha3bIBACTCA ...KMCJI0TA, a IPUHUMAIOIAS IIPOTOH — ...0CHOBAHHME.

1.2. Cpema BomHoro pactBopa Na,SOs; ..mejgouyHas, a BogHoro pactBopa BaCl, —
...HeHTpajibHas.

1.3. B arome »xene3a B OCHOBHOM COCTOSTHUHM KOJMYECTBO HECTIAPEHHBIX DJIEKTPOHOB PaBHO ...4, a
B noneFe’" ... Towxe 4.

1.4. B peakuun 2Cs) + Ongas) = 2COras) + Q ycTaHOBWIOCH XMMHMUYECKOE paBHOBecue. Ecim
YBEIUYUTh TEMIEPATypy, TO PABHOBECHE CMECTUTCS ...BJEBO, a €CIIM YBEINYUTHb IaBJICHHE —
...TOKe BJIEBO.

1.5. KucnoTtHsle cBOWCTBa BOAOPOJIHBIX COCIMHEHUH u1eMeHTOB VIIA rpymmsl ¢ yBennueHueM
MOPSIIKOBOTO HOMEpPA ...yCHJIMBAKTCA (BO3PACTalOT), a BOCCTAHOBUTEIbHBbIE CBOMCTBA ASTHX
COCJIMHECHUH ...TOMKEe YCUJIUBAKTCA (BO3PACTAIOT).
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1.6. B Mouekyie xopohopMa rHOPUIN3ALIS ATOMA YIIEpOLa ... SP°, a B MOJIeKynedocrena ...sp-.
1.7. Crernenu OKHCICHHS a30Ta B HUTPUTE aMMOHHS ...-3 1 ...+3.

1.8. Tlpm anexrponuse BoaHoro pactBopa Cu(NOs3), Ha KaToA€ BBIACIACTCA ...Mellb, a HA aHOJE
...KHCJIOPOJL.

1.9. O6meit popmyne CyHop.s COOTBETCTBYIOT COEUHEHMS, SIBISIFOIIMECS TOMOJIOTaMH ...0eH30J1a
¥ OTHOCSIIIIHECS K KJIACCY ... APEHOB (MJIM ApOMATHYECKHUX COeIMHEeHHI).

1.10. Oprannyueckuii MPOAYKT, O0Opa3yIOIIMICS MPH CIUIABICHUM COJU TMpEeAebHON KapOOHOBOM
KHUCJIOTBI CO WIEJIOUbI0, OTHOCUTCS K KJIACCy ...AJIKAHOB,a IPOUCXOJSAIIMNA MPOLIECC HAa3bIBACTCS
peakuus ... Aekapooxkcuauposanus (nwiu Jdroma).

Cucmema ouenusanus:

Kaosicowvtit npasunvnviii omeem no 1 6 ecezo 1*2*10 =20 6annoe;
Hmozo 20 6annos

Yactp 2. KauecTBeHHbIe 3a1aHus1(001mas oneHka 40 6a1j10B).

2.1. OmuH U3 HMMEIOLIUXCS PacTBOPOB MO-Pa3sHOMY pearupyeTr ¢ OCTaBUIMMUCS IISThIO, JlaBas
pa3Hble 0CaJKU M OKpackd (B OJHOM CIly4yae MOKHO OOHApY>KUTh U BBIJIEJICHHUE IYy3bIPHKOB rasa).
310 pactBop CuSOy4, KOTOPHINA U HY’KHO MTOTTPOCHUTD TTOITUCATH.

VYpaBHEHUS peakIyii, MPOTEKAOIINX MPH NOMapHOM ciauBaHuu pactBopa CuSOy ¢ ocTalbHBIMU:
2NaOH + CuSO4 = 2NaCl + Cu(OH),| — romy60ii ocanox;

4NH3 + CuSO4 = [Cu(NH3)4]SO4 — TeMHO-cuHu# pacTBOp 1pu u30bI1TKE NH3;

CuSOy4 + Pb(NOs3), = Cu(NOs3),; + PbSO4| — 6enbritocanox;

2CuS0O4 + SKI = 2K,S04 + Kl3 + 2Cul| — xenteiitocagokudypsiipacTBoprpuu30ObiTke Kl nmubo
2CuS0y4 + 4KI = 2K,S04 + 1| + 2Cul| — cmechkenToronTeMHO-0ypOoTO0CaIKOB;

2CuS0y4 + 2Na,CO;3 + H,0 =2Na,;SO4 + (CuOH),CO3| + CO,T — 3enenpiiocanok, ras;
OTMeTHM, YTO HUTPAT CBUHIIATOXKE PEarupyeT CO BCEMH PaCTBOPAMHU:

2NaOH + Pb(NOs), = 2NaNOj; + Pb(OH),| — 6emnbiitocanox;

Pb(NO;),+ 2NHj3 + 2H,0 = 2NH4NO3 + Pb(OH), | — 6enbritocanox;

2KI + Pb(NOs3),; = 2KNOs3 + Pbl, | — xenteritocanok;
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Pb(NO3), + Na,CO3 = 2NaNOs + PbCO3 | — Gemnbritocaiox.

OpHako Mo4TH BCe OCAJKU, KPOME pacTBOpa, rae OblI noaua Kanus, oensie.Emle o 1Bety pactBopa
B NIPOOUPKE MOXKHO YBUJIETh CYJIb(haT MEIU, a BOT OCTaJIbHbIE TPH PACTBOPA PA3IUYUTH HE MOJTYUUTCS.

Cucmema ouyeHueanun.

Buvioop CuS 04*2,5 0, ecezo 2,5 oanna;

(*ecau eviopanPb(NO3);, mo 3a écro 3a0auy cmagumcsaue donee 3 0);

Ypasnenus peaxyuii no 1 6 ecezo 1*5 =5 oannos;
Haoénrwoaemvie 3¢pgpexmut no 0,5 6 ecezo 0,5*5 = 2,5 oanna;

Hmozo 10 6annos

2.2. Ilycrp OuHapHOe coenuHeHue, conepxamee 11,44 % P, umeer ¢opmyny PHal,.CocraBum
ypaBHenue: 31/(31+n*Mpya) = 0,1144, orkyna Mpa = 240/n. EnuHCTBEHHOE pa3syMHOE peIlIeHHE
nostyyaetcs npu n=3, Hal = Br.

OcHOBHOM KOMITIOHEHT (OCHOPUTOB, SBISIOMIMXCA UCXOTHBIM CHIpEM I ToydeHus: ¢pocdopa B
npoMsIieHHOCTH, nMeeT Gopmyiy Caz(POy),.

becrBeTHbI SIOBUTHINA T'a3 ¢ HEMIPUATHBIM 3aI1aXOM THHIOIICH pbIObI - PHj.

X — PBr3(6pomun docdopa(lll)); X, — Caz(POs), (oprodocdarkansuus); X3 — PHi(bochun).

Ha3sanus ocTalabHBIX COCTUHEHUN:

H3PO;3 — dochopucras xkucnora; H;PO4 — pochopnas kucnora;P4 - 6enbrit pocdop; PH4l - nomun
dbochonus.

YpaBHEHHUsI peaKIuil:

PBr; + 3H,O = 3HBr + H;3POs;

H;POs + 1, + H,O = 2HI + H3PO4 (o101 Ay TII00BICOKUCTUTENN; C KHCIIOPOJIOM PEAKITUS UJIET

MEJJIEHHO, HO 3aCUUTAaTh CJIEIYET);

2H;PO4 + 3C&(OH)2 = 6H,0 + Ca3(PO4)2;

. 0]
2Ca3(PO4), + 10C + 6Si0; t>10002¢ > 6CaSi0; + 10CO1T + Py1;

t=700C
2P4 + 3Ba(OH)2 + 6H,O E— 3Ba(H2P02)2 + 2PH3TI/IJ’II/I
P, + 6H, 300-360°C, P 4PH;;

PH; + HI = PHyl.
Cucmema ouyenueanusn:
Dopmynwt coeounenuit X;— Xz no 1 6 ececo 1*3 = 3 bpanna;
Ha3zeéanusn coeounenuit no 1 6 ecezo 1*7 =7 bannoe;
Ypasuenus peaxyuii no 1 6 ececo 1%6 = 6 o6annoe;

Hmozo 166ann0e

2.3. 4CH4 + 30, = 6H,0 + 2CH=CH (aneruien);

2CH=CH + 2Na = H, + CH=CNa (aueTuieHu HaTpus);

CH=CNa + CH3-CH,-I = Nal + CH=C-CH,-CHj3 (0ytun-1);

CH=C-CH,-CH3+ H,0 = CH3-C(0O)-CH,-CHj3; (0yTaHOH, MOXHO03a4€CThbMETHUIITHIIKETOH);
CH;-C(0)-CH,-CH3 + H, = CH3-CH(OH)-CH,-CH3; (6yranon-2);
3CH;-CH(OH)-CH,-CH3; + PBr; = H3PO; + 3CH3-CHBr-CH,-CHj3 (2-6pombOytan);

CH3-CHBI‘-CH2-CH3 + C6H6 =HBr +CH3-CH(C6H5)-CH2-CH3 (2-(1)GHI/IJ'I6YTaHI/IJ'II/IBTOp-
OyTHIIOEH301).
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Cucmema ouyeHueanusn.

Ypasnenusn peaxyuii co 6cemu npooykmamu no 16 ecezo 1*7 =7 oannos;
Cmpyxkmypuwie hopmynvt A-G no 0,5 6 6ceco 0,5*%7 = 3,5 oanna;
Hazeanus A-G no 0,5 6 eécezo 0,5*7 = 3,5 oanna;

Hmozo 14 6annos

Yactsp 3. Pacuernble 3agaun (o0mas oneHka 40 6ajioB).

3.1.C aMMua4yHbIM pacTBOPOM OKcHJa cepedpa B3aUMOACHCTBYET albJeTH], a C PACTBOPOM
THJIPOKCHIA HATPUS — KUCIIOTA.

CH3;CHO + 2Ag[(NHj3);]OH = CH;COONH,4 + 2Ag| + 3NH;3 + H,O;

CH3;COOH + NaOH = CH3COONa + H,O.

m (p-paNaOH) = 35,7*1,11 =39,627 r.

m (NaOH) =39,627*0,101 = 4.

n (CH3COOH) = n (NaOH) = 4/40 = 0,1 moub.

m (CH3;COOH) = 60*0,1 =6 .

n (CH3CHO) = n(Ag)/2 = 54/108*2 = 0,025 mo1b.

m (CH3;CHO) = 44*0,025=1,1r.

m (C,HsOH) =8-6-1.1=009r.

o (CH3COOH) = 6/8 = 0,75 numm 75 %;

o (CH3CHO) = 1,1/8 = 0,1375 nnn 13,75 %,

o (C,HsOH) = 0,9/8 = 0,1125 nmm 11,25%.

B 0,40 r takoit kucnotsl coaepxutcs 0,75%0,4 = 0,3 r CH;COOH, urto cocrasnsier 0,3/60 = 0,005
moutb. Konnentpauus CH3COOH B pactBope 0,005/0,5 = 0,01 mons/n. B BogHOM pacTBOpe ykcycHas
KHCJIOTA ITO/IBEPTaeTCst TUCCOIMALINY TI0 YPaBHEHUIO:

CH;COOH = CH;COO™ + H".

I[pu crenenn auccormanuu 4,2 % koHrenTpanus nosos [H'] 6yxer pasra 0,042*%0,01 = 0,00042
i 4,2*10™ mous/m. o onpenenennio pH = -Ig[H'], orcroma pH = -1g4,2>"104 =4 -1g4,2 =3,38.

Cucmema ouyenueanun.:

Ypasnenus peaxyuii no 1 6 ecezo 1%2 =2 oanna;
Pacuem xonuuecmea kucnomst u anvoecuoa no3 o ecezo 3%2 = 6 dannoe;
Pacuem maccoswvix oonei cnupma u anvoezuoa no 2 o6 ececo 2*2 = 4 banna;
Pacuem xonyenmpauuu kucnomet 4 6, pacuem pH 4 6 6cezo 4+4 = 8 bannoe;

Hmoczo 20 6annos

3.2.  VYpaBHEHHE peaklMM CTOPAHMS IPOIIAHA:
C;Hg + 50, =3CO, + 4H,0 + Qr.

TennoBoit ahdekt 3T0M peakuuu u OyaeT TEIIOTON cropanus nponaHa. [lo cneactBuio U3 3akoHa
I'ecca, TemnoBoil 3¢ ekt XUMHUYECKON peaklUd PaBeH CyMME TEIUIOT O0pa30BaHUs MPOIYKTOB
peakuuu 3a BBIYETOM TEIUIOT O0Opa30BaHUS pEAareHTOB C YYETOM CTEXHOMETPHUYECKUX
ko3¢ ¢punmentoB. Temnorel 0Opa3oBaHUs MPOCTHIX BEIIECTB B UX YCTONYMBBIX COCTOSTHUSIX PaBHBI
HYJIIO.

OtcronaQ; = 4Q(H20) + 3Q(CO,) - 5Q(02) - Q(CsHg) = 4%242 + 3*394 - 5*0 - 1*104 = 2046
(x1>x/MOB).

Tepmoxumuueckoe ypaBHeHHE OyIeT BBITJISACTD TaK:

C3H8(rag) + 502(1"33) = 3C02(rag) + 4H20(r33) + 2046 KI[)K/MOJ'IB.

KonunuectBo mpomnana B 13,2 r n(CsHg) = m/M = 13,2/44 = 0,3 (moms). [lpu ero cxxuranuu
Beiienutes 0,3%2046 = 613,8 kJIxk.
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KonuuecTBo Temia, kotopoe He00X0auMo 3aTpaTuTh s Harpesa 2 i1 (2000 r) Boasr Ha 100-25 = 75
rpaaycoB, coctaBuT Q = m*c*AT = 2000%4,2*75 = 630000 Ik = 630 x/Ix. C yuerom 10 % mnoteps,
notpedyercs 630/0,9 = 700 xIx.

KonudecTBo mporana, KOTOpoe HY)KHO C)KeYb JUISl BBICICHHS TAKOTO KOJUYECTBA TEIIa, COCTABUT
n = 700/2046 = 0,342 (Monb). OOBEM, KOTOPHIA OH 3alMET B 3aJJaHHBIX YCIOBUSX, OyJeT paBeH V=
nRT/P = 0,342%8,31*298/10° = 0,00847 m’uu okorio 8,5 1.

Cucmema ouyeHueanun.

Ypasuenue peakuuu 1 6 ececo 1*1 = 1 bann;
Pacuem mennomul ccopanusn nponana 4 6 ececo 4*1 = 4 banna;
Tepmoxumuueckoe ypasnenue 1 6 ececo 1*1 = 1 b6ann;
Pacuem menna npu czopanuu 13,2 2 nponana 2 6 ececo 2*1 = 2 banna;
Pacuem menna na nazpes uaithuxka 4 6 ecezo 4*1 = 4 6anna;
(ecnu nenpasuivbHo yumensl nomepu, mo 3 0)

Pacuem xonuuecmea nponauna 4 6 eécezo 4*1 = 4 danna;
Pacuem o6vema nponana 4 6 eécezo 4*1 = 4 danna;

(ecnu o6vem paccuuman npu H.y., mo 2 6)
Hmoczo 20 6annos
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