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TeopernyHuii TYp

3aBaanns 1. Tectn

3aBIaHHA 3 O/HI€I0 MPaBHIbHOIO Binnosiaaw. Ko:xkHa npaBuibHa BiANOBiIb OL[iIHIOETHCH B
0,5 6auaiB. MakcuMaJbHA KiJIBKiCTDL 0aJiB — 2.

1. Vkaxith Ha3BYy 3a HOMeHKIaTypoto IUPAC pedoBuHu, cTpyKTypHa (hopmyria sIKOi:
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2. JlaGopaHT MOMICTHB TOPOIIIOK CIPKH B JIOXKKY ISl CITAJFOBAaHHS PEYOBHH 1 HArpiB y MOJIYM 1.
[ToTiM 3aHYpUB JIOKKY 13 CIPKOIO, 1110 TOPUTH, Y KOJIOY 3 KHCHEM. YKaXITh (GOPMYILY IPOIYKTY
peaxiii ropiHHS CIPKU B KHUCHI:

A SO,

b SO3

B H2SO0s3
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3. YKaxiTh YHCIIO CTPYKTYPHHUX i30MepiB, 10 Bignosinae popmymi CeHua:
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4. Ykaxith peuoBuHy (X), ika MOke OyTH KIHIEBUM MPOJYKTOM Y CXEMI EPETBOPEHHS:
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A rekcan
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B mixiorexkcan
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I' MmeTunOeH3eH

3aBnanns Ha BignoBigHicTh. KoxkHa mnpaBuibHa BianoBiab ouniHwerbcss B 0,5 Oadis.
MaxkcumajibHa KiIbKiCTB 0aJiB — 4.
5. YcTaHOBITH BIAMOBIIHICTh MK XIMIYHUM MPOIIECOM Ta THIIOM XIMIYHOI peakxilii:

Ximiunuu npoyec Tun ximiunoi peaxyii

A amoMoTepMis 1 3amimenns Al
B npokaproBaHHs BaIlHsIKY 2 HelTpanmizaii b| 4
B ropiHHs cipku B KHCHI 3 0OMiHY B| 5
I' sixicHa peakiisi Ha XJIOPH/I- 4 po3knany r 3

aHIOHHU B PO3YHHI S CIoJy4eHHS
6. YcTaHOBITh BIJIMOBIIHICTh MK XIMIYHOIO PEAKIIIEO Ta 11 IPOTyKTaAMH:

Ximiuna peaxyis Ilpoodyxkmu ximiunoi peaxyii

A rigpararisi eTeny 1CO21H20 Al 5
b tepmiune posknaganns merany 2 C2Hz 1 He b |2
B noBHe okuCHEHHS OyTaHy 3 CeHsOH B|1
I rigponiz xnopOeH3eHy 4 CeHuo r |3

5 C2HsOH



3aBJaHHA HA BCTAHOBJIEHHS MOCaiI0BHOCTI. MakcuMasibHa KilbKicTh 0agiB — 4.
7. YCTaHOBITh TOCIIIOBHICTh BUKOPHUCTAHHS PEUOBHH IIiJI Yac JAOOYBaHHS aHUTIHY Ta 3alUIIITh
BIJIMOB1/IHI PIBHSHHS pEaKIIiii:

A CaC; 112|314
b CesHe A|B|bB|T
B CoH>

I' CsHsNO>

Po3sé’a30k

CaC,+ 2H,0 = CoH, + Ca(OH)z
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3CH=CH —“ " 5 CeHe
OeH3eH
CeHg + HONO, —2324050€C o~ 11 NO, + H,0

HiTpoOeH3eH

xam., 250-300°C

CsHs5NO, + 3H> > CsHsNH, + 2H,0

aHUIH

3anaua 2. (8 6aiB)

PosrasubTe 3aIlIPOIIOHOBAHY CXCMY:
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A Hamumnite  piBHAHHS, [0  BIANOBIJAIOTH  BKA3aHMM  MEPETBOPEHHSIM

(BUKOPHUCTOBYWTE CTPYKTYPHI (DOPMYJIU PEUOBHH).
b Buznaute Ta Ha3BiTh peuoBunu A, b, B, I', /I, E, K, 3.

3apava 3. (10 6axaiB)

Opraniuna crionyka A Mictuth 54,55% Kap6ony, 9,09% Iigporeny ta 36,36%
Oxcureny. BimHocHa rycTuHa mapiB pedoBUHU A 3a BogHeM — 22. 111 pedoBUHA 3 JIETKICTIO
BIJIHOBJIIOE€ aMOHIAKOBHI PO34MH apreHTyM okcuay. IIpu BigHOBieHHI 11 T 1i€l peyoBUHU
BOJHEM Yy IIPUCYTHOCTI IUIaTUHOBOro Karamizaropa mpu 30 °C Ta momambmomy
NpoINyCKaHHI NpoAyKTy peakuii b Hajx amowminiii okcugom npu 350 °C yTBOproerscs
BYIJIEBOJIeHb B, sikuil 3HE0ApBIIOE pO3UMH OpOMY B TETPAaXJOPOMETaHI, YTBOPIOIOYHU MPHU
upoMy 37,5 r nudbpomonoxigHoro I'.

1. YcraHoBiTh CTpYKTYpHI (hopmyau peuoBuH A-I" 1 Ha3BITH iX.

2. CxnafiTh piBHSHHSA XIMIYHUX PEaAKIIii, MPO sIKi WAETHCSA B YMOBI 3a/1a4i.

3. O6uucniTh BUXiJ peyoBuHH I' y po3paxyHKy Ha y3sTYy KUIbKICTh PEUOBUHU A.

Po3zg’azox

1. Monexynsipua ¢opmyna pedoBuHu A y 3aranbHomy Burisiai — CyHyO,. 3a ymoBoro
3ajaui:

54 551 9,09r 36,36r
Xy.z= : : =2:4:1
12r/moms 1r/moms 161/ MOJIb




2. Haiinpocrima ¢opmyna pewoBunn A: Co,H,O (M(C:HiO) = 44), a ii monekynspHa
dopmyna (CaHsO)Nn. Ockinmbku M = 2-D(H,) = 2:22 = 44,

o n = M(C;H,O)n /M (C,H4s0) = 1, omke Hainpocrima ¢opmyia 30iraerbes 3
MousekyJsipHoro. A = CoH40.

3. BiTHOBJIGHHSI aMOHIaKOBOTO PO3YMHY apIeHTYM OKCHIY Ta MPHUEIHAHHS BOJIHIO TIPH
20 °C yka3ye Ha HasBHICTH anpjaerigHoi rpynu CHO; y npoMy BUmagky A — eTaHajb
(ouroBuit anmpuerin) CHs—CHO. Moro meperBopeHHs XapakTepU3yIOTh TaKi PiBHSIHHS
peaKIii:

CH3CHO + 2Ag(NH3),0H = CHsCOONH; + 2Ag + 3NH; + H,0 (1)

CH,COH +H,—**¢ ,CH,CH,OH 2)
CH,CH,OH —f:=0c CH, =CH, 3)

H,C = CH, + Br,— BrCH,—CH,Br (4)
Omxe, A — CH3CHO eranann
b — CH3CH,0OH etanon
B — CH,>=CH; eTtunen
I' - BrCH,-CHBr 1,2 - nubpomoeran
4. M(BrCH,—CH,Br) = 188 r/moman
s meperBopensb Oyno y3sato n(CH3CHO ) = 111/44 r/momns = 0,25 Mot
3a piBHSHHAM (2), (4) MOkHaA OyJI0 OTpUMATH TEOPETUYHO Nz = Ny = 0,25 Mok
BrCH,—CH;Br, macoro m; = 188:0,25 = 47 (r). Y pe3ynbTati gochigiB orpumanu 37,5 r
C2H4Br,, oxe, Hioro Buxia B po3paxynky Ha y3satuii CH;CHO cranoButs n = 37,5/47 =
0,8, ado 80 %

3anaua 4. (12 6axiB)

Kpi3p po3uun, mo mictuts 17,8 T cynedarie Kynpymy(Il) Ta Kanmiro, nponycrunu
eJIeKTpUUHUl cTpyM cujoro 1,34 A. Jlns moBHOro BUIIEHHS KaaMIlO Ta Mial Tpeda
MIPOITYCKATH CTPYM MPOTATOM 4 TOIWH.

1. YcraHOBITh CKJIaJl BUX1IHOI cyMillni cyibdaTiB y % 3a Macoro.

2. CkmagiTh CXEMHU KaTOJHUX Ta aHOJIHOTO IMPOIIECIB, CyMapHi PiBHIHHS €ICKTPOII3Y

(BBaXKaTH, 1110 HA KaTOJIl HE BIIOYBAETHCS BITHOBJICHHS BOJIN).
Po3zé’sa30k
1. Cxnamaemo piBHsiHHS enekTponi3y cynbdatiB Kynpymy(Il) Ta Kaamiro, a Takox cxemu
KaTOJHUX Ta aHOJHOTO MPOIIECIB:
2CuSO4 + 2H,0 —«met 5 2Cu + 2H,SO04 + O21 (1)
2CdSO4 + 2H,0 —e 5, 2Cd + 2H,SO4 + 027 (2)
K (-) Cu?* +2e- — Cu°
Cd?* +2e- — Cd°
A (+) 2H,0-4e" — 4H" + O
2. BuxopuctoByroun 3axoH Dapajesi, 004UCIIOEMO 00'€M KHUCHIO, III0 BUIIABCS:
4 ron. = 14400 c
V(O2) = (I't'Vm) I n'F = (1,34 A-14400 ¢ -22.4 n/momb) / (4:96500 Ki/monp) = 1,12 i
n(0z) =VIVn=1,12 n/ 22,4 a/monb = 0,05 Moib
3. 3a piBusiHHaMH (1) 1 (2):
n(CuSO,) + n(CdSO4) =2- n(O2) =2 - 0,05=0,1 mob
Hexaii n(CuSO,) = x Mok, a N(CdSQO,4) = y Mok, TOI1
m(CuSQO,) = 160x r, a m(CdSO,) = 208y r



x+y=01 x160 [160x + 160y = 16
160x + 208y = 17,8 160x + 208y = 17,8 48y =18
y=0,0375
x=0,1-0,0375=0,0625
4. 3HaX0oaUMO CKJIaJl BUX1IHOI CyMIIIIl 32 Macolo:
m(CuSO,) = 160 r/momns - 0,0625 monb = 10r
w(CuSO4) =10r/17,8r=0,562 =56,2%
w(CdSO,) = 100% — 56,2% = 43,8%
Bignosige: W(CuSOy) = 56,2%, w(CdSO,) = 43,8%

3anaua 5. (14 6axiB)

CyMill HEHACMYEHOTO0 OJHOATOMHOIO CIUPTY, MOJEKYJa SKOrO0 MICTHTh TUIBKU
OJIMH TOJBIMHUNA 3B’SA30K, Ta ToMoJjora (eHoJy 3arajibHO0 Macow 2,82 T Moxke
npopearyBatu 3 320 T 3% OpomHoi Boau. Taka * CyMilll y peakiiii 3 HaJJIUIIKOM HaTpPilo
suginge 481 mu Boxuro npu temneparypi 20 °C Ta HopMambHOMY arMoc()epHOMY THCKY.
BuszHauTe MOJEKyISIpHI Ta CTPYKTYpHI (POPMYJIM PEUOBHH, iX MAaCOBI YACTKH y CyMILII.

Po3zé’sa30k

1. 3anucyemo cxemu piBHSIHb PEaKLiii:
2R;— OH + Na — H;

2 MOJIb 1 MoJb
R> OH
+ Na — H,
2 1 mop

2 Motk (TOMOJIOT (heHOITY)
2. 3HaXO0IUMO KIJTBKOCTI COUPTY Ta roMosiora peHOoJIy 3aCTOCOBYIOUM 3aKOH MeHezeneeBa-
Knaneiipona:
PV =nRT, 3Bixcu n(Hz) = PV/ RT =(101,3-0,481) / (8,31-:293) = 0,02 mou1b
n(R1OH) + n(R,0OH) =n(Hy) - 2 = 0,02mo15 - 2 = 0,04 MoITH
3. 3amucyemo piBHSHHS B3a€MOJIii 3 GPOMHOIO BOJIOIO:
R; — OH + Br, — R;OHBr,

1 mMonb 1 MoJb Br

R2 OH
R> OH
O™ s JOL s

Br Br

1 Mo 3 MOIB

4. n(Bry) =320-0,03/160=0,06 Mmoib
5. CkJajaeMo CUCTEMY PiBHSIHbB:
Hexait n(R1OH) = x Mo, a N(romosor GpeHoIy) = y MOJIb, TOJI
x+y=0,04
{x + 3y =0,06
2y =0,02

y = 0,01 — kinpKicTh TOMOJIOTA (PEHOTY
x = 0,04 - 0,01 = 0,03 — kiIbKICTH CIIUPTY
6. 3maxomumo pagukanu R ta R
Hexait M(R1) = a, Toni M(R;OH) =a + 17,
m(R,OH) =M-n=(a+17)-0,03=0,03a+ 0,51
Hexait M(R2) = 6, Toai M(R2CsHsOH) =6 + 93,
m(R2C¢H4OH) = M-n = (6 +93) - 0,01 =0,016 + 0,93
Ckrnagaemo anreopaiune piBasHus: 0,03a + 0,51+ 0,016 + 0,93 = 2,82
0,03a+0,016=1,38



[Tpunyctumo, mo R, — CHs, Toai 6 = 15
0,03a+0,01-15=1,38
0,03a=1,23
a=4I
omxke paaukain Ry mae popmyny CHy= CH — CH; — HaiinpocTiimii HeHaCU4eHH
3aMICHUK B OJJTHOATOMHOMY HEHACUYEHOMY CITUPTI.
Iamn Bapiantn R, moumHaroum 3 CyHs He 3a70BOJIBHSIOTH YMOBI, OCKIJIBKH TO/II
M(a) < 41
7. BuzHauaemMo MacoOBi YaCTKH PEYOBUH y CyMIIIIi:
m(CH,=CH - CH; — OH) = 0,03 -58 = 1,74r
w(CHz=CH - CH;—-OH) = 1,74r/ 2,82r= 0,617 = 61,7%
w(CH;3 CsH4OH) = 100% — 61,7% = 38,3%
Bianosizib: popmyia HeHacuueHoro ognoatomHoro ciupty CH, = CH — CH, — OH
(w=61,7%)
dbopmyna romosiora GpeHoy CH3@OH meTa-izomep (W = 38,3%)

3agaua 6. (16 0aJiB)

VYHacaigok Aii XJIOpy Ha MOLIMPEHY y Hpupoal OlHapHY cHoiiyky A (OCHOBHHUU
KOMITIOHEHT OOJIOTHOTO Ta3y) B SIKOCTI OJHOIO 3 MPOAYKTIB peakilii MOXKHAa OTpUMAaTH
OiHapHy cnonyky X. X — BaKKa piJIMHA, KA HE PO3UMHAETHCS y BOJ1, MPOTE 33 HASIBHOCTI
metaniB (Fe, Al) pearye 3 Bomoro 3a kiMHaTtHOI Temmeparypu. Ilpu nii SbF; Ha X
YTBOPIOETHCS OJIMH 3 HalBaxuBimux QpeoHiB b, skuit y 2,75 pa3u € Baxyum 3a
BYTJICKHUCIIMIA Ta3, a MpH il Ha X alroMiHIA HOAUIY YTBOPIOIOTHCS BaXKKl YEPBOHI KPUCTAIU
pedoBuHU B, Monekynu skoi € HemoJspHUMH 1 npubIn3Ho y 20 pa3iB BaXKUMMHU 32 aTOM
AJTIOMiHIIO.

B onHomy 3 nmocnmimiB Juisl XJIOpDYBaHHS pedoBUHU A BukopucTtoByBanu Clp, skuid
MicTuB pagioakTuBHui i30ton °Cl (mepiox HamiBposmamy t=307000 poxkis). ns
BU3HAYECHHS CTyneHs 30arayeHHss X paaionykiaigom 0,001 monp mapiB 1i€i pedyoBHUHU
BBeNIM y JiumiibHUK ['elirepa. Yepe3 30 XBUIMH, KOJU JIYMJIBHUK YBIAIIOB 10 poOOYOro
pexumy, OyB po3MovaThii BIUIK, 1 3a HACTYNHI S5 XBWIMH JIYWIBHUK HapaxyBaB
20 posnazis atomis *Cl.

1. Ha3ite peuoBunu A 1 X. fIki ymoBu meperBopeHHss A B X? SIK Ha3HBa€ThCsS
MEXaHi3M I1i€i peakmii? Sk Ha3uBarOTbCS OCHOBHI CTajii 1€l peakmii? 3amuimnTh
MIPUKIIAIA PEaKIlii, 0 BiAMOBIIAIOTH KOXKHIM cTaii?

. CxnaaiTh piBHSHHS peakinii X 3 BOIOIO.

. CxnaaiTh piBHSIHHS peakiiii 100yBaHHs pedoBuHu b.

. CxnaiTh piBHSIHHSA peakiiii 100yBaHHS peuoBUHU B.

. Ckinbku aromis *°Cl BeTuram migatvcst pagioakTHBHOMY PO3Maay 3 MOMEHTY
BBEJICHHS X Y JTIYWJIbHUK ['elirepa 10 moyaTKy BIIUTIKY?

6. SIxmii BincoTok ycix aromi Xsopy B X craHoBIATE atomu °C1?

(3riiHO 3 OCHOBHHUM  3aKOHOM paJiOaKTHBHOIO poO3Maay, IIBHAKICTH I po3mamy
PaIoOHYKJIITy MpomnopilioHaibHa HasiBHOMY uuciay N pagioakTuBHUX atoMmiB: r=k-N.
In2 0,693 )

T T

O wiN

KoeiiieHT mponopuiiHocTi CTaHOBUTH K =



Po3zs’sa30k
1. A — wmeran, X — CCl; rerpaxmopomeran. Peakiiiss BinOyBaeThcsi HpU OCBITJICHHI.
MexaHi3M — paJIuKaabHO-JTaHI[FOTOBUM.
Cramii:
a) MuiniroBanHs (a00 3apoKCHHS) JAHIIOTY:
0) 3pocTaHHs JaHIOry. MOXKIUBI peakIlii:
Cl- + CHs — CHj- + HCI
CHs;- + Cl, — CH;CI + ClI-
CHsClI + Cl— CHCI- + HCI
CH.CI- + Cl, — CH,CI, + CI-
CH,CI, + Cl- — CHCIl,- + HCI
CHCI,- + Cl, — CHCIl1; + CI-
CHCI; + CI- — CCl3- + HCI
CCls- +Cl, - CCl, + CI-
U T. .
B) OOpHUB JAHIIIOTY:
2Cl- —Cl;
U peKOMOIHAITIS 1HIIUX PaJuKaiB.
. CCl; + 2H,0 — CO, + 4HCI.
3. M(B) = 44x2,75 = 121 r/mons. 1i# monspHiii maci Bianosigae CF,Cly.
3CCl4 + 2SbF3 —3CF,Cl; + 2ShCls.
PevoBuna b — nudnyopoauxiaopomeran (ppeoH, abo ximanon-12).
4. 3CCl4 + 4All; — 3ClI4 + 4AICIs.
PevyoBuna B — terpaitoqomeran. M(Cls) / M(Al) =535/27 = 19,8 = 20

N

: : 2
5. llIBuakicTh po3namy JOPIBHIOE I = ?0 = 4ar./ xB.

[Tin yac cnocTepekeHHs KUIBKICTh palloakTUBHUX aToMiB N MPakTUYHO HE 3MIHIOETHCA,
TOMY IIBHJKICTH pO3Maay € cTanoro, i 3a nepii 30 XBUINH po3naiocs

30 x4 = 120 aTomis.

6. k 0,693 0,693

= =4,3-10"x8™
T 307000 - 365 - 24 - 60

Toni xinekicts aromi *°Cl y 3pa3sky cTaHOBUTS:
r 4

"k 43-10"
Veworo B 3pasky Oysio 6.02-10%-0,01-4=2,41-10* aromis Xiopy.
BigcoTok 30araueHHs CTAHOBUTD.
~9,3-10"
0= 2,41-10%

=9,3-10".

x100% = 3,86 - 10 °%



