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3amaua 1. (12 6axiB)
JlaHa cxeMa NepeTBOPEHb:
KaJiii OpoMis ——> Kallii XJIopux —,—> XJIop ——> iox ——> MarHii Hogua
l 5

JUXTTOPETECH éj;—nA 6—7—— METaH 6?—-XHOpHHHa ——3—% aAllCTHJICH

N
10 >b 11

KHUCJI0Ta KHUCJI0Ta

>B —— OeH3o0iHa

A CkIaziTe cXxeMmy HEpeTBOPEHb 3a JOMOMOTOI0 MOJEKYISIPHUX (HOPMYIT pedOBHH
Busnaure HeBigomi peuoBunu A, b, B.

b Hanuumiite piBHSHHS peaki(id, 3a SKUMH MOKHa 3AIMCHUTH 3alpOIIOHOBaHI
NEPETBOPEHHS.

B Jlna peaxuii 1 ckiagiTh cxemy €JIEKTPOHHOIO OallaHCy, BU3HAYTE OKUCHHK 1
BiJIHOBHUK.

Po3zé 530K
1. F(Br'kcng-—>2}§Cl‘FEhéT
2Br — 28 — Bry’ |2 |1 — BinqHOBHUK, OKHCHEHHS
C|20 +2€ — 2Cl" | 2| 1 — OKHCHHMK, BIJHOBJICHHS
2KCl (posmmar) —222225 2K + Clp?
CHZ*'ZP(I::ZP(CH +|2l
L + Mg = Mng
2KCI 1 + HySOy40m. = K2SO4 + 2HCIT
Al,C; + 12HCI = 4AICI; + 3CH,471
2CH, _109c  C,H, + 3H, A - C,H,
C2H2 + C|2 — CHCI = CHCI
. CaC, + 2HCI — CaCl, + C2H2T
10. 3C,H, —%¢ , CgHg b — CgHs
11. CgHg + CH5Cl —2< 5 C¢Hs—CH3 + HCI B - CsHs—CHj;
12. C6H5—CH3 + 3[0] — C6H5—COOH + HZO

CoOoNOORWN

3anaua 2. (8 6auiB)

Peakuis gerinpyBaHHsi OyTaHy BiAOyBaeTbcs B peakTopi, 00’eM sikoro 0,2 i, mpu
temnepatypi 800 K 3a piBasanam: C,H,, — C,H, + H,. CnocrepexeHHs 3a peakuiero, 1o
npoBoguiocs npu Temneparypi 293K Tta tucky 101 xIla, mokaszano, mo MBUAKICTH 1i
nepebiry cranoBuTh 1,33-107 klla/c. Po3paxyiite, uepe3 sikuil yac micis MoYaTKy peakiii
3MiHa 00’emy peakiiitHoi cymimi ctaHoButuMme 0,01 1.

Po3z6’sa30k

1. 3a piBHSAHHSIM 00’€THAHOTO ra30BOTO 3aKOHY :

P-V, PV, N P,-0,2n 101xIIa-0,01n p _ 10IxIIa - 0,011 - 800K

T T

=P, =13,788kITa.
1 2 800K 293K 0,211+ 293K



AP 13788dla_j5a67:_173x
2 v 133.10°klla/c

BimnoBiab: 17,3 XBUJIMHH.

3apava 3. (11 6axiB)

VY pesynpTaTi CHANOBAHHA CyMilll MpomeHy, OyTHUHY, XJIOpPOIPOINEHY i
OXOJIO/DKEHHST TIPOAYKTIB IMOBHOTO 3TOPSIHHS YTBOpPWIOCSA 2,24 MJ PiIUHH 13 TYCTHHOIO
1,12 r/mMn, sika mpu B3a€MO/Ii1 3 pO3YMHOM HATPik KapOOHATY MOXE BUAUTUTH 224 MII Ta3y
(n.y.). OGUHCIITh MIHIMAJIBHUNA Ta MaKCUMaJIbHUIA O0’€MM KHCHIO, SIKI MOXYTh OpaTu
y4acTh B YMOBax JOCTIIy 3a H.Y.

Po3z6’azox
1. C,H, +4,50, -»3CO, +3H,0()
C,H, +550, - 4CO, +3H,0(2)
C.,H.Cl+40, - 3CO, +2H,0+HCI(3)
Na,CO, + 2HCIl — 2NaCl + H,0+CO, T (4)
. Mposuny (HCI) =2,7407 1122/ 37 = 3,06882

n(CO,) = 0,224n
' ? 22,411/ Moib

. m(HCI) = 0,02mo:15 - 36,5 r/monb = 0,73 T
m(3ar.(1)’(2)7(3))(H20) =3,06881—0,73 r=2,388r

2,388r

2

3 = 0,0Imoap = n(HCI) = 0,02mo:1b

4

5

6. Ngar H,0) =
gar.23)(H20) 18r/momn

7

8

9

1

~ 0,13moJ1B

. N(H20) =2 - n(HCI) = 2 - 0,02 monb = 0,04 MOTIB.
. N(H20)1y+2) = 0,13 momb — 0,04 Mo = 0,09 MoIB.
. N(C3Hg) + n(C4Hg) = n(H0) : 3 =10,09 moib : 3 = 0,03 Mo
0. Ha 3ropsiHHS mporeHy BHUTPA4yaeThCs MEHIINEC KHUCHIO, a Ha CIHATIOBaHHA OyTHHY
oinpine. ITpumyctumo, 1o N(C4Hg) = 0,03 monb, a N(C4He) = 0 Monb, TOMII
n(O,) (1) = 0,03mo5 - 4,5 = 0,135 moib
11.n(Oy)min. = n(O)(1) + n(0,)(3) = 0,135momb + 0,08mob = 0,215M0b
12.V (O,)min. = n(0,)(1),(3) - 22,4moms/1 = 0,215 - 22, 4moms/1 = 4,821
13. Ilpunyctumo, mo n(C4Hg) = 0,03 Mok, a N(C4Hg)= 0 Monb, TOMII
n(0,) (2) = 0,03moub - 5,5 = 0,165 moub
14. n(Oy)makc.= n(0,)(2) + n(0,)(3) = 0,165mo:56 + 0,08mous = 0,245m01b
15.V(0,) makc. = n(0,)(2),(3) -22,4 monw/n = 0,245 - 22 4monw/n = 5,491
Binnosins: V(O;) minimansuuit — 4,82 1, V(0,) makcumanbauii — 5,49 1.

3anaua 4. (12 6aJiB)
VYHacniok nepepoOku 1 Kr 3epHa 100yl €TaHOBY KHCIOTY. BTpatu Ha KOXHIH 3
YOTUPHOX cTaii ckiaaganu 20%.
A CxiaqiTh PIBHSHHS pEakKilii, 10 UIIOCTPYIOTh IpoIec NepepoOKH 3epHa Ha
€TaHOBY KHUCIIOTY.
b OGuucnite Macy oury (po3paxyHOK TNPOBOJUTH 3 YypaxyBaHHSAM yMICTY
kpoxmaiito B 3epHl 70%, a MacoBy 4YacTKy €TaHOBOI KHCIIOTH B OLTI BBa)KaTu
9%).
Posé’a30k
1. Cxnamaemo piBHSHHS peakiliid, M0 1TIOCTPYIOTh MPOIEC MepepoOKH 3epHa HA €TAHOBY
KHCJIOTY.



(C6H100s5)n + NH,O = nCgH12,06
C6H1205 = 2C2H5OH + ZCOZT
C,HsOH + CuO = CH3CHO + Cu + H,0
CH3CHO + Ag,0 = CH3;COOH + 2Ag|
2. O0YHUCII0EMO Macy Ta KUIbKICTh PEYOBMHM KpPOXMANIO Y 3€pHI, OCKUIBKH caMme BiH
Oepe yJacTpb y mporieci yTBOPEHHS CIHUPTY, a TOTIM KUCIIOTH.
mM((CeH100s),) = 1000r - 0,7 =700 T
M((CeH105),) = 162n r/moman
N((CgH100s), ) = 700r : 162n r/™momb = 4,32/ N MOJIb
3. Cxmagmaemo cxeMmy qoOyBaHHSI €TaHOBOI KHCIIOTH, BpaxoBytouH, 1o KapOoH mimoB Ha
YTBOPEHHSI €TaHOBOi KHUCIOTH Ta BYIJIEKUCIOrO Ta3y, 1 3arajibHa KUIBKICTh aTOMIB
Kapbony y kpoxmani mae IOpiBHIOBaTH KITbKOCTI aTtomiB KapOoHy y KHCIOTI Ta
BYT'JIEKUCIIOMY Ta3i:
(C6H1005)n —2nCH;COOH + ZnCOZT
4. O0UYHUCITIOEMO TEOPETUYHI KIJTbKICTh PEYOBUHU Ta Macy €TaHOBOT KUCIIOTH:
N neop (CH3COOH) = 2n - n(C¢H10s)n = 2n - 4,32/ n Momb = 8,64 Monb
Myeop(CH3COOH) = 60 r/momsb - 8,64 Mo = 518,41
5. Buxig npoayKTiB Ha KOXHIK cTaaii gopiBHIoe 1; = 1- 0,2 = 0,8.
3arabHUiT BUXiZ €TaHOBOI KHCIOTH JOPIBHIOE: 1, (CHsCOOH) = (0,8)* = 0,4096
6. O0UHCIIIOEMO MTPAKTUYHY Macy €TaHOBO1 KUCIIOTH:
Myparm (CHsCOOH) = m,,,,,(CH3COOH) * 1, (CH3COOH) = 518,4r - 0,4096 =212,3 r
4. O6unciroeMo Macy 9% onry.
o(CH,cOOH) = MCHCOOH)
m(oymy)
m(oury) =212,4r: 0,09 =2360 r
Biamogiae: m(onry) =2360 r

-100%

3amava 5. (12 6axiB)
[1ix yac criyaBiIeHHSI HATPIEBOI COJIl HACUYEHOT OJJTHOOCHOBHOI KapOOHOBOI KUCIOTH
3 HATpiil TIAPOKCHIOM OJE€pKaHO BYTJIEBOJIeHh 00’emoM 13,44 151, a mpu CUIBLHOMY
TEPMIYHOMY PO3KJIaJaHHI TakKOi >K MacH I[I€i COJII YTBOPIOETHCS KapOOHUIbHA CIIOJyKa
Macoro 17,4 r.
A BusznayHe i Ha3BiTh yCl 3a3Ha4€Hi BUIIE CHOJIYKH (HACHUYEHY OIHOOCHOBHY
KapOOHOBY KHCIIOTY, BYTJIEBOJICHb, KAPOOHUIBHY CITOJIYKY).
b Onumiith ramxy3i 3aCTOCYBaHHS BKa3aHOI COJII.
Po3z6¢’azox
A 1. CxiamaeMo 3arajbHE PIBHSHHS PEAKIlli CIUIABJICHHS HATPIEBOI COJI HACHUYECHOI
OJIHOOCHOBHO1 KapOOHOBOI KHCIIOTH 3 JTyTOM.
CyH7p+1COONa+ NaOH — CnH2n+2T + Na,CO; (1)
2. OGYHCIIIOEMO KUTBKICTh PEYOBUHH BYTJIEBOAHIO Ta HATPIEBOI COJII KMCIIOTH, BUXOJIIUU
13 YMOBH 3aj1a4i Ta 3a piBHSHHAIM peakiii (1).
N(CnHans2) = 13,440 : 22,4 n/mons = 0,6 MoJib, BIATIOBIIHO 32 piBHAHHAM (1)
n(CnH2n+1COONa) = n(CnH2n+2) = 0,6 MOJIb
3. CkiajaeMoO  pIBHSHHS ~peakilli JeKapOOKCHJIyBaHHS HATPIEBOI COJl  HACHMYEHOI
OJIHOOCHOBHO1 KapOOHOBOI KUCJIOTH.
2C H21COONa —— (CrHan41)2,CO + Na,COs (2)
4. OGUHCITI0EMO BITHOCHY MOJIEKYJISIPHY Macy KapOOHUIbHOT CIIOTYKH.



VYpaxoByrouu, 1110 111 000X peakiiii 0yio B35STO OJTHAKOBY Macy COJIi, TO KapOOHUIBHOT
CIIOJTYKH OJIEp>KaHO BJIBiYl MEHIIIA KIJIbKICTh PEUOBUHU , HI’K BYTJICBOJIHIO, OT)KE
N((CnH2n+1)2CO) = 0,3 Moub, 3BiKK MOJIsipHA Maca keTony R,CO:
M(R,CO) = 17,4r : 0,3moib = 58 /o , M(R,CO) = 58
Buxoasuu i3 Toro, mo M,(— CO) = 28, to
M, (R;)=58-28 =30,aM,(R)=30:2=15
[le moxe Oytu TiNbKH MeTHIbHUN pagukan —CHj, oTke oxepikaHa KapOOHLUIbHA
cnonyka — aneroH (CHz),CO, BuxinHa cie BianosigHo — Hatpii aneratr (CH3;COONa), a
ByrieBoieHb — MeTaH (CHy).
b lamy3i 3acTocyBaHHs HaTpiif aneTaTy:

1. V xapuoBiii NPOMHCIOBOCTI aleTaT HaTpilo BiAOMUN sK goOaBka E262.
3aCTOCOBYETHhCS K KOHCEPBAHT 1 PETYJIATOP KHUCIOTHOCTI. [{t0 pedoBHHY I0Aar0OTh
IPaKTUYHO B YC1 KOHCEPBOBaHI (PPYKTH, & TAKOXK B XJI1000yJIOUHI BUPOOH JUIsl 3aXUCTY X
BiJl «KapTOIUITHOI XBOPOOU» (MIKPOOHOTO MEPEpOHKEHHS XJ110a B pe3ysIbTaTl IIKIIJTUBOTO
BILJTUBY KapTOIUISIHOT MATHYKH ).

2. Y TeKCTWIbHIN MPOMHCIOBOCTI B Tipolieci ¢papOyBaHHsS TKAHUH BUKOPUCTOBYIOTh
K IPOTPaBy, TOOTO CIIOJIYKY, 1O CIIPHUSIE 3aKPIIUIEHHIO KOJIbOPY.

3. Y XiMi4HIf NPOMHUCIOBOCTI PO3YMH aleTaTy HATPil0 BUKOPUCTOBYETHCS IS
30epeKeHHs MOCTIHHOrO piBHA pH, 1m0 HEOOXiMHO M1 3MIMCHEHHS 0araThboX XIMIYHHX
peaKIIiu.

4. Ilpn xpucramizauii amerary HaTpil0 BUIUISETHCA TEIUIO, IO JA€ MOXKIUBICTH
BUKOPUCTOBYBATH HOr0 sIK OCHOBHUI 1HIPEIEHT Y CKJIJll XIMIYHUX PUIOK Ta 00IrpiBaviB.

5. @apmakonoriss 3aCTOCOBY€ aleTaT HaTpilo B CKJIaAl JEAKUX JIKapChKHUX
Ipenaparis 1 sIK CEYOriHHUH 3aciO.

6. Y OymiBHHUITBI JJIs MOJIMIIEHHS TPOTUBOMOPO3HHX BIACTUBOCTEH OETOHY.

7. Y noOyTi, SIK CKJIaI0Ba XIMIYHUX IPUIOK a00 XIMIYHUX OOIrpiBayviB.

3anava 6. (15 6axiB)

PeuoBuna X mpencraBisge co0or0 O€3KOJbOPOBI MPHU3MATUYHI KPUCTAIHU, IO
MOCTYIIOBO JKOBTIIOTh Ha TIOBITPI, Ma€ pI3KUNA HENMpPUEMHUN 3amax (€ OCHOBHUM
KOMIIOHEHTOM 3araxy CBHUHEH, BXOAUTbH J0 CKJIATy TIOTIOHOBOTO 1uMy). BoHa momipHO
pO3YMHHA AK Yy XOJIOAHIN, TaK 1 raps4iid BOJI, aje Habarato Kpaiie B pO3YMHAax JYTiB 1
MOBHICTIO 3MIIIyeThcsd 3 edipoMm, eraHoiaoMm 1 OeH3eHoM. PedoBuna X Bosopie
AHTHCETITUYHUMH BJIACTUBOCTSIMH 1 BUKOPUCTOBYETHCS JIJIs1 BUPOOHUIITBA MAIIOTOKCHYHUX
aHTUOKCUIaHTIB. Bcrynmae B sikicHy peakiio 3 depym(Ill) xmopumom, naroum cuHE
3a0apBIICHHS.

PeuoBuHna X 5ieTKo HITPY€eThCsSI pO30aBICHOI0 HITPATHOIO KUCJIOTOIO 3 YTBOPEHHSIM
JIUIIE OJTHOTO0 MOHOHITPOMOXITHOTO Z 3 KUIBKICHUM BUX0A0M. OjepaHe HITPOMOXIiTHE
Ma€ HU3bKY TOUKY TOTUICHHS. PedoBrHa Z TOPUTE.

[Tin wac moBHOro cmamoBaHHS pedoBuHH Z Macow 4,6 T yrBopuioch 4,7 1
ByTJIEKUCIOro ra3y (H.y.), 1,9 mu Boau 1 0,34 1 a3oty.

A BuszHaute peyoBunu X 1a Z.

b IlosicHiTh, YoMy pedoBHHa Z Ma€ HU3bKY TEMIIEpaTypy TOIUICHHS 1 fKi Imie ii

130Mepu OyyTh JETKOIJIAaBKUMU, TIOPIBHSAHO 3 1HIIUMHU 130MEPaAMH.

B 3anumrite yci MOXKIIUBI 130MEpH LIUX PEYOBHUH, 1110 HAJIEXKATh JIO iX KJIACIB.


https://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D0%BB%D1%8C%D0%BE%D0%B2%D0%B0_%D0%B3%D1%80%D1%96%D0%BB%D0%BA%D0%B0&action=edit&redlink=1

Posé’a30k
A VYpaxoBywouu, 1110 peyoBMHa Z — € MOHOHITPOINOXIAHOI0, a peyoBHHA X — HE €
aMIHOM (pearye 3 JyraMM 3a YMOBH 3ajadi), OOUYMCIMMO KUJIbKICTb pPEUYOBHHU Z
(CxH,O,N) gepe3 KibKicTh OJIEPIKAHOTO a30TY:
n(N,) =0,34 1 : 22,4 n/monb = 0,015 Moib,
BINIOBIIHO peyoBrHM Z 3ropsio: N(Z) = 0,03 mMoib;
0,015 momb -2

n(N)= =0,03 morns ,

m(N) = n(N) - M(N) = 0,03 moab * 14 /0, = 0,42 T

n(CO,) = \\//M((%%z)) - 22,44’1 /“M —= 0,2 MoITh n(C)= 0’2%“"'1 —0,2 MoITb
m(C) =n(C) - M(C)=0,2 mostb - 12 /o, =2,4 T

n(H,0) = m(H,0) _19r =0,1momb ; n(H)=M=O,2MonL

M (HZO) - 18 r/Mom,
m(H) =n(H) - M(H)=0,2 Mmostb - 1 /300, =0,2 T
m(0) =m(Z) - m(C) —-mH)-m(N)=4,6-2,4-0,2-0,42=1,58T

n(0)= m(0) = L58r = 0,1 Mo
M (O) 16 F/MOJ’IB
N (C)= n(C) _ 0,2 Mob _ N (H)= n(H) _ 0,2 MOJTb _
n(Z) 0,03mob n(Z) 0,03momn
NaTOMiB (O) = n (O) = O,lMOHB = NaTOMiB (N) = n (N) = 0,03MOHB =1

n (2)  0,03momb n(2)  0,03momb
Mounekynsipaa popmyna peuoBunu Z: C;H;03N.
Buxoasuu 13 yMOBH, [0 pedyoBHHA X JIETKO HITPYETHCA 1 JAa€ KOJBOPOBY PEAKIliI0 Ha

(dbeHonu, To 13 yCciX MOXKIJIMBUX BapIaHTIB peyOoBUHA Z — 1I€ TOMOJIOT HITPO(EeHOTy:
HO — C7H6 - N02 OH

a00 TOYHIIIIE:
O,N CHs

BiamosinHo, pedoBuHa X — € Kpe30JoM (METWI()EHOIOM), y SKOTO MOKJIUBI TpH
130MepH1 (hOpMH KPE30JTy:

OH
OH OH
CH
? CHs
o-Kpeszon m-Kpezon n-Kpezon

(2-Metundenon) (3-Metundenon) (4-Metundenon)
Cepen TpboX 130MePIB TUIbKHU n-Kpe30J1 (peuoBrHA X) M1l yac HITPYBAaHHS J1a€ JIMILIE
OJIVH 130Mep MOHOHITPOMOXITHOT 3 KUIBKICHUM BUXOJ0OM: 4-MeTuI-2-HITpo(eHO:
OH
NO,

CH,



b lle i € pedoBuHa Z, sika Mae HU3bKY TEMIIEpaTypy TOIUICHHS BHACHIJOK yTBOPCHHSI
BHYTPIITHbOMOJIEKYJIIPHOTO BOJIHEBOTO 3B’SI3Ky MDK CYCiIHIMH atoMoM [igporeny

TIPOKCUIIBHOT TPYNH ¥ aToMOM OKCHUreHYy HITpOrpyIu:

BinnosiaHo, Bcl 1HII 130MepH, AK1 OyAYyTh MICTUTH HITPOTPYIY B OPTO-TIOJIOKEHHI 10

O-H ..
o)
N 7

CH,

T1APOKCHIIBHOT TPYIIH, OYAYTh JIETKOIUIABKUMHU.
B VY peuoBunau Z MOXyTh OyTH HACTYIIHI 130MEPH LIBOTO KJacy:

OH

NO,
CH;

4-Metui-3-HiTpodheHo

NO,

V. OH
CH;

2-Metun-5-HiTpodenon

CH;

O,N OH
VII.

2-Metun-3-HiTpodeHomn

OH

@\CH

1. ’
NO,

3-Metun-4-niTpodeHon

NO,
CH; NO,
V. CH, VI.
OH

2-Metun-4-nitpodeHon

NO,
CH; OH
VIII.

3-Metun-2-HitpodeHo

JlerkorutaBkumu 0ynyTh 13oMepu: 11, VI, VIII.

CH3

OH
I1.

NO,
5-Metun-2-HiTpodeHomn

OH

2-Metun-6-HiTpodheHoT
CHs

I1X.0,N OH

3-Metun-5-nHitpodeHon



