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1. 3aco0u, O CTUMYJIIOIOTH penenTopu agepeHTHUX HEPBOBHUX BOJIOKOH
1.1. AHTanuaHi, 00BoJIiKar04i Ta B'sKY4i 3aco0u

1.1.1. AsromiHilo rigpoxcus
Al(OH);
JoO0yBaHHs:

1. AmoMiHIIO TIAPOKCUA OJEPXKYIOTh 3 alIOMIHIIO Cylb(]ary Hi€l0 PO3UYUHY

aMOHIaKy:

A|2(SO4)3 + 6NH,OH — 2AI(OH)3L + (NH4)2804

2. Hpyruii cnoci0 ai€ro aMOHIaKy Ha TallyH:

60°C
2KA|(SO4)2 + 6NH,OH — 2A1(OH)3l + KySO, + 3(NH4)st4
rajyH

BaacruBocri: binuit myxkuit amopHuit mopomok. [IpakTuuyHo HEpO3UMHHUIN
y BOJl, pO3UYMHHUN NpPH HArpiBaHHI B PO3BEACHUX KHCJIOTaX Ta PO3YMHAX JIYTiB 3

YTBOPEHHSIM MPO30POro abo ciiabOMyTHOTO PO3UHHY.
InenTudikaumis:

1. CyOcraniis qae peakilii Ha aJTFOMiHIN.

2. Ilpu mporxaproBaHHI PEYOBHHU 3 PO3UMHOM KOOANBTy HITPUTY YTBOPIOETHCS

koOanbTy amomiHat («TeHapoBa cUHBY):

t.O
2AI(OH); — Al,03 + 3H,0

to
2C0(N03)2 — 2Co00 + 4NO; + O

t.O
Al,O;3 + CoO — Co(AlO,);

KinbKkicHe BUBHAYEHHA

1. T'paBimetpis micis npoXkaproBaHHs cyOcTaniii y nepepaxyHky Ha Al,Os:



2A|(OH)3 — AlLO3; + 3H,0

2. KoMmriekcoHOMeTpisi, 3BOPOTHE TUTPYBAHHS B MPUCYTHOCTI PO3YHHIB aMOHIIO
areTaty i KUCIIOTH OIITOBOI po3BeleHOoi. HauImok TUTPOBAaHOTO pPO3UYMHY
HATPIIO €/IeTaTy BIATUTPOBYIOTH PO3YMHOM IMHKY CyJb(aTy, 1HIUKATOp —
JTUTHA30H. (JTIKapChKy PEYOBHMHY TOMNEPEAHBO PO3YMHSIOTH Y  KHUCIIOTI

XJIOPHCTOBOTHEBIN):

AI(OH); + 3HCI — AICl; + 3H,0

CH,COONa CH,COONa
N
™ CH,COOH \CGQ\
ACl3 + — ——A + 2HCI + NaCl
__CH,COOH e
| |
CH,COONa H,C—CG0

C|IH2COONa CHZCOONa

NS \oe\
CH,COOH CH,-C

__CH,COOH CH2 co

|
CH,COONa CHZCOONa

V TouIll €KBIBAJIEHTHOCTI:

CeHs CeHs HsCs
NH N{'l / \
/ 2+ \ / \
S:C\ +Zn° — S— C\ / \ /C:S
NH-NH N= N—
\ \ /
CeHs CeHs  HsCe

MeTa60J1i3M. AJIOMIHIIO TIAPOKCHI, MPAKTHYHO, HE METOOOJI3YEThCS B

OpraHi3Mmi.
1.1.2. Maruim oxkcuj
MgO

JooyBanns. IIpoxxaproBaHHSM MarHir0o kapOooHaty ocHOBHoro mpu 900 -

1000°C:



3MgCO; - Mg(OH), - 3H,0 — 4MgO + 3CO,1 + 4H,0

BaactuBocri: [piOHuii amopdHuil mopomok Ou1oro koiabopy. IIpakTudno
HEPO3YMHHUM y BOMI, Y fAKIA BHABISIOTH JIYXKHY peakiiro 3a deHoadTaneinom.
Po3unHseTbes B po3BeICHUX KUCIOTaX, Y OLIBIIOCTI BUTIAAKIB 31 CJIAOKHM BUIIJICHHSM
OynbOamok ra3dy. Ha moBiTpi, mocTymoBo mnoriuHaroun kapoony (V) oxcun,

NEPEeXOUTh Y Maruiro kapOoHar.
Hacunnuii 00’em:
15,0 r MmarHiro oKcUy JIETKOro 3aiimae 00’eM 01m3bko 150 mi;
15,0 r Mmarxiro oKcUIy BaXXKOTO 3aiiMae 00’ eM 0mu3bk0 30 MII.
InenTugikaunis.

1. IIpoBoauThCA MICIs PO3ZYMHEHHS CyOCTaHIIll B KUCIOTI HITPaTHIN pO3BENEHIH,

HAJUTUIIOK SIKO1 HEUTPaTi3yIOTh HATPIIO TAPOKCHIOM:
MgO + 2HNO; — Mg(NOs), + H0
Onepskanuii pO34YMH Ja€ peakxilii Ha MarHiu.

2. Insa imentudikamii 10HY MarHil0o MOXHA BHKOPUCTOBYBATH PEAKIIIIO
BU3HauUCHHs JoMimoK MarHiro (JPY). I3 8-0KCUXIHOJIHOM y CepelOBHIIII

aMOHI1a4HOTO Oydepa yTBOPIOETHCS KOBTO-3€JICHUIM KPUCTATIYHUHN OCa/;

N g2 NHOHNH,CI N\M/O
N 7NN

OH
KinbKicHe BUBHAYEHHA

1. KomrmekcoHoMeTpis, MpsiMe TUTPYBAHHS y MPUCYTHOCTI aMOHIagyHOTO Oy(epHOro
pPO3YHMHY TIICIs PO3YMHEHHS Yy KHUCJIOTI XJIOPUCTOBOJIHEBIH, I1HAMKATOp —

npoTpaBHUil YopHUi. [lepepaxyHOK NpoOBOASTH Ha MPOKAPEHY PEUOBUHY:



O—Mg\

Naossf * ) Nao 384‘7 O

C|:HZCOONa (|:H2COONa

N N
~N
CH,COOH 2+ NH,OH/NH ,ClI %e\
+ Mg > Mg

_CH,COOCH _CH,-CO
)

CH,COONa CH,COONa

TuTpyroTh PO3YMHOM HATPIIO €IE€TaTy 10 epexoay (pioJaeToBOro 3a0apBIICHHS B

CHHC!

o '\"9\0 CHZCOONa

NaO ;S “CH,COOH  NH ,OH/NH ,ClI
_CH,COOH

CHZCOONa

CH,COONa
Ny W
NH ;OH/NH ,CI \foe\
] = O
O,N

\

_CH,-CO
N

CH,COONa

2. AumMauMmerpis, 3BOpOTHE TUTpyBaHHs. HaBakKky Martito OKCHUIy pPO3UUHSIOTH Y
HAUTMIIKY PO3YMHY KHCJIOTH XJIOPUCTOBOJHEBOI, SIKUW TOTIM BiITUTPOBYIOTh

PO3YMHOM HATPIIO TIAPOKCHUIY B TPUCYTHOCTI METUIIOBOTO OPaH)KEBOTO:

MgO + 2HCI — MgClz + H,0O
HCl(HaM_) + NaOH — NaCl + H,O



30epiranns. Y noOpe 3aKymnopeHiil Tapi, OCKIIbKH MarHilo OKCUJT B3aEMOJIIE 3

kapOony (IV) okcuaom Ta BOJOror0, SIKi MICTATHCS B MOBITPI, YTBOPIOIOYM MAarHir0

KapOOHAT Ta MarHito T1IPOKCH/I.

Meta6o.1i3M. Marsito okcua, mpakTHYHO, HE METOOOII3YETHCS B OPTraHi3Mi.

1.1.3. MarHio kap6oHAT OCHOBHM
MgCOs; - Mg(OH); - 3H,0
JoOyBaHHs:
4MgSO, + 4Na,CO3 + 4H,0 — 3MgCOs - Mg(OH), - 3H,0| + 4NaSO,4 + CO271

BaacTuBocti: mopomok 6ioro koibopy. [IpakTuuHO HEPO3UMHHUN Yy BOJI.

Po3unHs€ThCA B pO3BEICHUX KUCIOTaX 13 OypXJIMBUM BHJIUIEHHSM OyJIbOAlIOK Tasy.
Inentudikaumis:

1. CyOcraHuis qae peakiiii Ha MarHii.

2. Hacumawnii 00’ em:

15,0 r cyOcTanIii Mardiro kapOoHAaTy JIETKOro Mae€ 3auMat 00’eM O0ian3pko 180
) y y

MU,

15,0 r cyOcTaHIii MarHito kapOoHaTy BaXKOro Mae 3aiimatu 00’ eM 0im3bko 30

MJI

KinbkicHe BuzHauennsi. KoMmmiekcoHoMeTpist, psiMe TUTPYBaHHS MiCIIS

PO3YMHEHHS B KUCIIOTI XJIOpucTOBOAHEBIH (Qus. 1.1.2. Maeniio oxcud). Po3paxyHok

BEAyTh Ha MarHito okcun (40 — 45%).
1.1.4. BicmyTy HiTpaT OCHOBHM

XiMIYHHUM cki1asl O61CMYTY HITpaTy OCHOBHOTO HenocTiHuid. Lle cymin:

HO 0 o) HO
\ N\ N\ \
JBi—ONO, Bi—ONO, B Bi—O—Bi—O0
/
HO HO  O,NO

Jlo0yBaHHs:



Bi,O; + 3C — 2Bi + 3CO?
Bi + 4HNO; — Bi(NO3); + NOt + 2H,0

BojiHi po3unHM 01CMyTY HITpATy TiAPOI3YIOTHCA Y KHIUISIYii BOA1 3 YTBOPEHHSAM

HEPO3YMHHOI Ol OICTMYTY HITpAaTy OCHOBHOTO:

0,NO HO 0,NO
\ 2 A H,O
BI—ONO, ——> BImONO; ——=  Bi—ONO,
0,NO s HO “HNOg - 7

BaacrtuBocri: binuit  amopdHuMii a0  ApIOHOKPUCTAIYHUNA  MOPOIIOK;
INPaKTUYHO HE PO3UYMHHUN y BOA1 , crupTi , po3unHHuid y HCl , HNOg3. 3mouenuii y

BOJI1 TIOPOIIIOK 3a0apBII0€ CHHIO JIAKMYCOBHI mamip y uepBoHuit koip ( pH < 7).

HO
\ , H,0 Bi—ONO
/Bl_O_B|:O — 2 // ! 2 + HN()3

0,NO o

InenTudikaumis:

1. CyOcranis nae peakiiii Ha O1CMYT.
2. 3 pO3UMHOM KaJlit0 HOAUAY — YTBOPIOETHCS YOPHUN 0CaJl, POSUMHHHUN Y HAJIUIIKY

pEaKTUBY:
BI(N03)3 + 3KI — Bllgl + 3KN03
Bil;] + KI — K]Bil4]
p-B parennopda
3. Ilpu mposkaproBaHH1 JIKApCbKOI PEUYOBHMHU YTBOPIOETHCS MKOBTO-Oypi mapu Ta
3QJIMIIOK SICKPABO-)KOBTOI'O KOJIbOPY:
HO
\ £'C :
2 Bi—O—Bi—=0 — ZB|203¢ + 2NO ZT+ 1/2021+ H,0
/
0,NO
KinbkicHe Bu3HavyeHHs1. KOMITIIEKCOHOMETPIsA, IPSIME TUTPYBAHHS PO3YMHOM
HATPIIO eleTaTy, IHIUKATOp — KCWJICHOJIOBHW OpaHXeBUH (BiX YEpPBOHOTO [0

’KOBTOI'0), y MepepaxyHKy Ha OiCMyT:



COOH COOH COOH COOH

ITI N
|
HO OH
O + Bi3+
H,C CH,
o)
/
SO,
(l.‘,HZCOONa
N
\ -
- E CH,COO
Bi + )
_CH,C00
)
CH,COO
O. ___Bi o]
Ho\ﬁ\\i COOH
| -
|
H,C CH, (|3HZCOONa
HO OH N

HaC CHg N

SO,

C|IH2COONa

N
- - .
N
|

/Bl
W

H,C—COO

. [ CH,C00’
_CH,COo0O

| )
CH,COO

O.__Bi_ _O
HOW \\i COOH
N NJ
| |

H,C CH,
HO OH
HaC CH,
o
/
sO,
CH,CO0Na
N
NChyoee.
o _—Bi
I\ll/
H,C—CO0
 —

COOH COOH COOH COOH
ITI N
|
HO l OH
HyC CHs

SO,



1.2. AncopOyroui 3acooun

1.2.1. Byrisuisa akTuBOBaHe

Jo0yBanHss. OTpUMYIOTh MIPOJII30M JEPEBUHH JIMCTSIHUX MOPiA 63 TOCTyITy
noBiTps. [ 301IbIIeHHS a1copOIiifHOT 3IaTHOCTI BYTLLIA 0OPOOIISIIOTH MTEPETPITOIO
napoto npu 800°C. Ilpu boMy BUAANSIOTHCS CMOJMCTI peuoBUHU. [10TIM POBOASTH
00pOOKy BYTULISI PO3YMHAMH IIUHKY XJIOPUJY, MarHito XJOPUAY, HATPIIO T1APOKCHIY
abo kucnotu ¢pocdopHoi 3 moxansiuM HarpiBanHsaMm 10 300 — 400°C. Ipu upomy
J0JIaHl PEYOBUHU PO3KIAAAIOTHCA 1 BIATAHSIOTHCSA, PO3MYIIYIOUYM BYTULIA 1
30UTPLIYIOYM MOBEPXHIO Mop. Jlami Byruwis peTesibHO NPOMHUBAIOTH BOJOKO JIS
OYHIIEHHS B1Jl TOMIIIOK 1 BUCYIIYIOTh. Y JIIKapChKOMY 3aC001 € MIKPOTIOPH — BUIUMI
B Mikpockon d = 10 1o 10 cm; ynsrpanopu — meBuaumi B Mikpockomn d = 9,2:1077 cwm.
VYapTpanopu BiAirparoTh TOJOBHY POJIb B aACOPOIIMHMX TMporecax. 3arajbHa ix

MOBEpXHs B 1 I aKTMBOBAHOI'O BYTL/LISA CTAHOBUTH 1oHaz 1000 M2,

BunpoOyBannsi Ha uyncToTy. OCKUIBKH JIIKAPCHKUN 3aCi0 3aCTOCOBYETHCS Y
BenMKuX no3ax, AHJI mpuminse Benuky yBary YHCTOTI BYTULISI aKTHBOBAHOTO.
PernameHTy€eThbCs BMICT TOMIIIOK:

v’ Xiopuis;
v Cynbparis;
v' BaXKuX METaliB;
v ®epymy (1) Ta (111);
v’ Apceny.
He moBunHO OyTH:
v Cynbdinis;
v’ Inaninis.
BusznayaioTb aacopOuiliHy 34aTHICTh BYTULIS aKTHBOBAHOTO 3 METHUJIEHOBUM

CUHIM Ta CTYIIHb MOJAPIOHEHHS.

MeTta60Ji3M. Byriuist akTHBOBaHE HE METOOOI3YETHCS B OpraHi3Mi.



1.3.BigxapkyBaJjbHi 3aco0u

1.3.1. Tepninrigpar

HsC_  OH
H,O
CHg
H,C OH

Jo0yBanHs. ['iaparaniero MiHEHY, [0 MICTUThCS B IIHEHOBIN (pakiii
ckunuaapy. s 1boro CKunuaap 3MilyoTh 3 THPCOO 1 10/1at0Th 25 %-By Cyiab(paTHY

KHUCJIOTY, 3aJIMIIAal0Th Ha XoJioAl Ha 10-14 nuiB. TepniHriapaT BUIaae B OCa/I:

CHj3
HZSOﬂ 2SO 2H,0 O
2

CHg CHs
H,c” OSO,H H,c” OH

BaacruBocri: be36apsHi mpo3opi kpuctanu ado 011 KpUCTATIYHHUI MTOPOIIOK
0e3 3amaxy, cimabo Tipkuil Ha cMak. Maopo3unHHHMM Yy BOI1, Xyopodopmi, edipi,
po3unHHU y coupti. CyOniMyeTbcss mpu NoBUIbHOMY HarpiBanHi go 100°C,
YTBOPIOIOYH TIPU OXOJIOJPKEHHI TOJYaTi KPUCTAIH. Y CyXOMYy TEIUIOMY TMOBITPi

MOBIJILHO BUBITPIOETHCA.
InenTudgikaunis:

1. Temneparypa masnennst — 115 — 117°C.

2. Ilpu ngomaBaHHiI 10 TOPSYOrO PO3YMHY TEPHIHTIAPATY KUCIOTH CYIb(haTHOI
KOHIICHTPOBAHHOI piluHA MYyTHIE 1 HaOyBa€ apoOMAaTHOTO 3amaxy TEepIiHEO
(Oy3koBH 3amax). 3 HAAJUIIKOM KUCJIOTH CYJIb()ATHOT YTBOPIOETHCS LIMHEOI 1

pignHa HaObyBa€ €BKAMIMTOBOIO 3amaxy:



H,SO, conc. H,SO, conc.
CH, 29V 29 5
<CH3 CH,
- 0 HaC” CH,

HeC” ~OH H4C H

3. Ilpu BHUmaproBaHHI TEPHIHTIAPATY A0CyXa 31 CIUPTOBUM po3urHoM 3amiza (111)
xyuopuny y ¢apdoposiii yamiii 3’SBISETHCS OJHOYACHO B PI3HUX MICHAX
KapMiHOBO-4epBOHE, (10JeTOBE, 3eJieHe 3a0apBJCHHS, a MPHU JO0JaBaHHI JO

0XO0JIOJIPKEHOTO 3aJIUIIKY OE€H30J1y — CHHE.
KijapKkicHe BUZHAYECHHS

1. Konopumerpis. [pyHTy€eThes Ha BigHOBIEH! (HOCHOPHOBOIBLGPAMOBOT KUCIOTH.

2. KinpkicHMII BMICT TEpHIiHTIIpaTy B TaOJeTKax BHU3HAYAIOTh I'PAaBIMETPUYHO,
€KCTparyrouu Horo eraHosioM. ETaHoN BIATaHAIOTh, 3aJUIIOK 3BaKYIOTh.

3. AnxamiMmerpis, 3BOpOTHE TUTpyBaHHsA. Ha mepmomy erami TpOBOASTH

anetuwitoBaHHsl. OLTOBY KHUCJIOTY, SIKa BHIAUIAETHCS, BIATUTPOBYIOTH HATPIIO

TIAPOKCHUJIOM:
OH o OCOCH,
ne—4
CHs + 2 —0 —> CH, + 2CH4COOH
HsC
<CH3 \\o <CH3
H3C/ OH H3C/ OCOCH;,4
0
HaC q
—O) + H,0 — 2CH3Z;COOH
HaC—
o]

CH3;COOH + NaOH — CH3;COONa + H,0



1.3.2. Harpii 0en3oar

COONa

Jlo0yBaHHs. Po3unHeHHSIM KUCIOTH OCH30MHOT B pO34YMHI HATPit0 KapOoHATY:

COOH COONa

BaacruBocri: Kpucramunuii abo TrpaHyIbOBaHUN MOPOIIOK Y IUIACTIBII
OUI0ro0 KOJBOpYy, CIAOKO TIrpOCKOMIYHUN. JIerkopo3unHHH Yy BOJI, MOMIPHO

po3uuHHu# y ciupti 90 %-Mmy.
InenTudikaumis:

1. CyOcraniis nae peakiiii Ha OEH30aTH.

2. CyOcraH1isg qae peaxilii Ha HaTpii.
KinbkicHe BU3HAYEHHS:

1. Aumaumerpiss B HEBOJHOMY CEpPENIOBHUII, NpPsIME TUTPYBAaHHS, 1HAUKATOp -

COONa COOCH
+ HCIO, — ©/ + NaClO 4,

2. AmmauMmerpis, TpsiMe THUTPYBaHHA B TMPHUCYTHOCTI edipy s eKCTpakiii

HadTONOCH3ETH:!

KHCIIOTH OEH30MHOI, sIka MOX€ BIUIMHYJIM Ha pH po3umHy 1 3MIHIOBATH
3a0apBJIEHHS 1HAMKATOPA PaHillle TOYKH €KBIBAJIEHTHOCTI, 1HAUKATOP — CyMill

METHJIOBOI'O OPAHKEBOI'0 Ta MCTUJIICHOBOT'O CHHBOI'O:

COONa COOH
+ HCI — ©/ + NaCl



Meta6otizm. benzoar HaTpito 100pe BCMOKTYETHCS, 4Yepe3 KOEH3UM A

3B'SI3YETHCS 3 aMIHOKHCJIOTOIO TJIIKOKOJIOM B TIITYPOBY KHCJIOTY 1 B TAKOMY BHUTJISIII
BUBOJIUTHCS YePE3 HUPKHU.
1.3.3. AueTH/IIHCTeiH
HS—CH,-CH—COOH

NHCOCH 5

JloOyBaHHs.  ANCTUIIUCTEIH  OTPUMYIOTH  B3aeMmofi€ro  L-mucreiny

TAPOXJIOPUTY 3 OLITOBUM AHTIPHUIOM y MPUCYTHOCTI alleTaTy HATPIIo:

HS—CH, (CH4CO),0 HS—CH,
[CH-COOH - Hel  ———= Q CH-COOH
H,N CH,COONa C—N
HaC

BaacruBocrti. binmii abo O1uii 31 371€rKa )KOBTYBAaTUM BIATIHKOM KPUCTAIIYHUI
MOPONIOK 31 c1abKuM cnenupiuHuM 3anaxoM. JIerkopo3uMHHUI B BOA1 1 CIUPTI

Inentudikaumis:

1. Y®-cnekrpockomnisi. MakcuMyM NMOTJIUMHAHHSA TP 233 HM.

2. Temmnepatypa masieHns — 104 — 110°C.

3. Peakmist Ha aneTvi1. ALETHIIMCTEIH KUM'STIATH 3 PO3UMHOM OiXpoMaTy Kalliio B
CipyaHiii KHCJOTI 1 TOTIM JOJAIOTh €TaHOJ. BH3HAYae€ThCs YTBOPEHHSIM
IPUEMHOTO (PPYKTOBOTO apoMary.

Q]

H,SO
HS—CHZ—(|3H—COOH + H0 —£—3% HS—CH,-CH—COOH + CH,COOH

NHCOCH NH,
0
H,SO, //

4. Peakmii TiomoBoi rTpymu. 3 3amiza (III) xmopumom yTBOPIOETHCS CHHE

336apBJICHH}I, AKE MBUJIKO 3HHUKAE.



HS—CH,-CH—COOH + FeCl; — Cl,Fe-S—CH,-CH—COOH

NHCOCH NHCOCH;

5. Ilpy mnnaBiieHHI 3 TiOI[laHATOM KaJlil0 YTBOPIOETHCS CIPKOBOJICHb, SIKUH
BHM3HAUYAIOTh 32 JIOMOMOIOI0 TMamepy, IMPOCOYEHOTO aleTaToM CBHHIIIO.

Y TBOPIOETHCSA YOPHUM OCA:

HpS +(CH3COO),Pb ——= 2CH4COOH + PbS |

KinbkicHe Bu3Hauennsi. Mogomerpis. Pe4oBUHY pO3UMHSAIOTH Y BO/I1, 101aI0Th
KHUCJIOTY XJIOPUCTOBOAHEBY. [Iicisi OXOMOKEHHS B KpUKaH1A BOJI J0JaI0Th PO3UYUH
HOIMCTOrO Kalliio 1 TUTPYIOTh PO3YMHOM HOAy. [HAMKATOp — KpOXMAITb.

2 HS—CH,-CH—COOH + |, —— HOOC—CllH—CHZ—S—S—CHZ—(llH—COOH + 2HI

MeTta6o.1i3M. MeTaboi3yeTbest y MEUiHIl 1, MOXKJIMBO, Y KUIIKOBIA CTIHII. Y
1ia3Mi BU3HAYAETHCA Y HE3MIHHOMY BHIJISIL, @ TAKOXK y BUIJsAl MetadomTiB - N-

aneruicteiny, N,N-mianeTuiaucTeiny ta eipy nucreiny.

Hupxkosuii kimipenc ctanoBuTh 30% Bij] 3araJIbHOTO KIIIPEHCY .

1.4.Tlogpa3HOBaJIbHI 32c00H

1.4.1. MeHnTOJ paneMiaHuii

CH,

OH
HaC CHj
Lle cymim piBaux yactuH (1RS, 2RS, 5RS) — 5 meTun-2-(1-metwnerwnn)-

IMUKJIOTCKCAHOITY

JoO0yBaHHA:

1. Metoa BUMOpPOKYBaHHS 3aCTOCOBY€EThCA AJsl €(pipHOT 0J1ii 3 BMICTOM MEHTOILY

1o 80%. Ilpu dpaxuiiiHiii nmeperoHil M’ sITHOI 0dil BUAUISAIOTH (pakiiito, sKa



kunuth npu 208 — 212°C, nmpu oxosomkeHHl i1 10 — 20°C BUAUISMIOTHCS
KPUCTAIN MEHTOMY.

2. bopatHuii METO/T BUKOPUCTOBYIOTH I COPTIB M’ ATHOI OJIii, 1€ BMICT MEHTOILY
ctaHoBuTh 50 — 60%. EdipHy omito HarpiBaioTh 3 KHCJIOTOI OOpPHOIO TiA

3HaXXCHHUM THCKOM:

CHs CHy

3 +HBO; — > B> +3H,0

OH o

HsC CHs H,C CH,

OTpumaHuil MEHTHIIOBUN ecTep OOPHOI KUCIOTH Ma€ BUCOKY TEMIIEPATYPY KHUIIIHHS,
10 JIO3BOJISIE BIJIUTMTH HOTO BiJ] IHIIMX KOMIIOHEHTIB M’ATHO1 oJii. [ToTiM nipu

MEPEroHIll €CTepy 3 BOJSHOIO MapoOr0 B PE3yIbTaTI TiAPOJIi3y OJAEPKYIOTh MEHTOJ

3. BinHOBIEHHSI MEHTOITY, IKHI MICTUTBCS B M’ SITHIH OJiI:

CH, CH,

~
o OH
HaC CH, HaC CH,

4. 'V npoMHUCIOBOCTI MEHTOJ (paremMar) OTpUMYIOTh MPHU B3aEMOJIIT M-KPE30Iy 3
130MPONUIXJIOPUAOM 3 TMOJANBIIUM Ti1APYBAaHHSAM THUMOJY TiJ THUCKOM Y

MPUCYTHOCTI KaTaJli3aTopiB:

CHs CHy CHs CHj
Cl—HC
\

CHg

- . (H]

OH OH OH



BaacTuBocti. Kpucraniyauii mopoIok, CUnkuii abo y BUTJISII arjioMepariB;
npu3MaTU4Hl abo rojyacTi 0e30apBHI OJMCKYyYl KPHCTaIM 3 CHJIBHUM 3alaxoM
MEPLEBOi M ATH 1 MPOXOJIOKYIOUUM cMakoM. JIeTkuil mpu KiMHATHIN TemmepaTypi
(maBuTHCS mpu Temnepatrypi Omu3zbko 34°C), meperansieTbcsi 3 BOJSHOIO Mapolo.
[TpakTHYHO HEPOZUYMHHHM Y BOJI, AyXKE JETKO PO3UMHHUHN y 96 %-My cnupTi, edipi 1
neTposeiiHomMy edipi, JErKOPO3UNMHHHUN Y KUPHHUX OJTiSIX 1 BA3€TIHOBOMY Macli, TyKe
Majo pPO3UYMHHUN Yy riiuepuHi. 3 kamdoporo, THUMOJOM, (DEHOJIOM, PE30PIUHOM,

XJIOPATiAPATOM YTBOPIOE €BTEKTUYHI CYyMIIIII.

Inentudikaumis:

1. THIX.

2. Ontuune obepranHs po3unHy — Big + 0,2° mo — 0,2°.

3. TI'azoBa xpomaTtorpadis.

4. 3a peakii€r0 yTBOPEHHS €CTEpy 3 AMHITPOOEH30UIXJIOPUIOM Yy MPUCYTHOCTI
0€3BOHOTO MIPUUHY, SIKUN 1IeHTU(DIKYIOTh 32 TEMIIEPaTypOIO TIaBICHHS:
CHj cl__0 - CHj

N 0
* - I + HCl
OH 0—=cC
O,N NO,
H3C CH3 H3C CH3 NO2

5. Hedapmaxoneitna peaxuis. [Ipu aii po3unHy BaHUTIHY B KHUCIOTI CyJib(aTHiM
KOHIIGHTPOBAHIN CIIOCTEPIra€ThCs KOBTE 3a0apBIEHHS, SKE TPH JOJaBaHHI

BOJU MCPEXOANUTH Y MAJIMHOBO-YCPBOHC:!

CHz N CHj
CH
3 HsC
H,SO, conc. 8 OCHs CH,
- L
OH CH, CH\ — polymerization products
H,C CHj c CHs

Hi

CH,



Kinbkicne BuzHavenHs. J[®Y He BuMarae mpoBeAeHHS KiJIbKICHOTO

BU3HAYCHHS CyOCTaHII].

KinpkicHuii BMICT MCHTOJIY MOJXHA BH3HAUUTH MCTOJAAMH allCTHUIJIFOBAHHA,

3BOPOTHOI'O TUTPYBAHHS.

Jlikapcbkuii 3aci0 aleTWIIOIOTH OLITOBUM aHTIAPHIOM Y CEpPEJOBHILI
0€3BOJIHOTO MIPUAMHY (MPHU HArpiBaHHI 31 3BOPOTHUM XOJOAMJIBHUKOM). Hammumok
OLITOBOTO aHTIAPUAY PO3KIAAYIOTh BOJOIO JI0 OLTOBOX KHCJIOTH 1 TUTPYIOTH CyMy
KHUCIIOTH PO3UYMHOM HATPIIO TiApOKCcHUIy, 1HAUKATOp — (enondranein. [lapaneasHo

MPOBOJIATH KOHTPOJIbHUM JTOCIII:

CHy o CH,
HaC % 0
* o —> ﬁ + H3C—C//
OH  HC—( O—C—CH, "o
0
HsC CH, HaC CH,

(CHgCO)zO + H,O — 2CH3;COOH
CH3sCOOH + NaOH — CH3;COONa + H,0O

1.4.2. BaaimoJa

CHy CHg
+ /CH3
OH O—ﬁ—CHZ—HC\
5 CHj
HsC CHj HaC CHj

Jo0yBaHHs. 3a peakirieto ectepudikariii MEHTOJy 130BajIePiaHOBOIO KHCIOTOIO
OJICP)KYIOTh MEHTHJIOBHH €cCTep i30BaJiepiaHOBOI KHCIIOTH, Y SIKOMY PO3YHHSIOTH

MCHTOJI.



CH

CH,

CH, CH,
. . CHy
O—C—CH,—HC
OH OH Il \
5 CH,
HyC”~  TCH,
HoC”~  “CH, HyC~ “CHy

BaactuBocri. [Ipo3opa macnsiHUCTa piguHa 13 3amaxom MeHTody. [IpakTraHo

HEPO3YNHHUM Yy BOJI1, IETKOPO3YMHHUN y CIIUPTI.
InenTudikaumis:

1. T'ycruna: 0,894 — 0,907 r/cm®.

2. KucnotHuii rinponi3. BiqayBaeThscs 3amax i30BajiepiaHOBOT KUCIOTH:

CHg CHy
o A
CH
H'/H,0 W\ ;3
CHy ———= + C—CHp—HC
O—C—CH,~HC, OH HO CH,
o CHj
HsC CH, H,C CHj

3. Peakmiss Ha MeEHTON 3 PO3YMHOM BaHUIIHY B KHCIOTI CyJbgaTHIH

KOHICHTpOBaHi# (Ous. 1.4.1. Menmon payemiunuii. Peakyis 4.).

KinbkicHe BU3HAYeHHsI. ANKaliMETpis, 3BOPOTHE TUTPYyBaHHS. BU3HA4YarOTh
BMICT MEHTHJIOBOT'O €CTEPY 130BajI€PiaHOBOI KMUCJIOTH HUISIXOM T1APOIIi3y CHUPTOBOIO
PO3YMHY KaNil0 TIAPOKCHAY, HAJIMIIOK SKOTO BIATUTPOBYIOTh PO3YMHOM KHCIIOTH
XJIOPUCTOBOJIHEBOI, 1HAWKATop — ¢enondranein. [lapanenbHO MPOBOASTH

KOHTPOJIBHUM JTOCIII.

CHs CH,
t'c A S
CHy = KOH —— + C—CH,—HC
/ \
O—C—CH,~HC OH KO CH,
I
H3C CHs H,C CH,

KOH(HaM.) + HClI — KCI + H,O



TecToBi 3aB1aHHs 32 TeMOI0: «32C00H, IO CTUMYJIIOIOTH PeleNnToPH

adepeHTHUX HEPBOBHX BOJIOKOH)

HasaBricts B Mosekyai 3. BusHaueHHs JIOMIIIIKA coJeit
JOKCUITUKITIHY T1APOXJIOPHUITY QTIOMIHIIO B JIIKapChKUX 3aco0ax
(beHOIBHOTO 1 CIIUPTOBUX MPOBOJISATH 3 PO3UYMHOM:
TIAPOKCUIIIB ~ CHPUSE€  YTBOPEHHIO A. 8-rizpokcuxinominy™
KOMIUIEKCIB 3 COJISIMU  JIy>KHO- B. Ilipuauny
3eMEJIbHUX 1 BaXKHUX METAiB. C. f-nadromy
OOGepiTh JNiKapChbKUW 3acid, SIKUM D. Etanomny
HebaxaHo 3aCTOCOBYBAaTHU E. I'apokcunaminy
OJIHOYACHO 3 LIMM aHTUO10TUKOM: 4. TlpoBi3zop-aHamiTUK TOCITIJIKY€E
A. Anbmarenp™® JKApCbKy (GopMy, LI0 MICTUTh
B. ITapaneramon MarHiro KapOOHAT OCHOBHHM. 3a
C. ®enazon JOTIOMOTOK0  SIKOTO PEAKTUBY BIH
D. Ananberig MOX€  TIATBEPJAUTH  HASBHICTh
E. denon KaTIOHy MarHir0 B JOCIIJKyBaHii
s BU3HAUYCHHS JIOMIIIKH JiKapchKiit hopmi?
ATIOMIHIIO y JIKAPCHKUX CIOJyKax A. nunatpiro rigpodocdary™
MPOBI30P-aHATITUK IIPOBOJANTH B. natpito cynbdiny
PEaKII€ro 3: C. xauiro deporianiay
A. po3unHOM D. cpibna HiTpary
T1APOKCUXIHOMIHY ™ E. Harpiro TeTpadeniioopary
B. po3unnom Hatpito 5. [IpoBizop-aHamiTHK JIOCITI KY€
T1APOKCUTY TOOPOSIKICHICTh ~ MarHit0  OKCHIY
C. po34MHOM aMOHiaKy JIETKOT0 BIJIOBIIHO 10 BUMOT DY
D. po3unHoM HaTpito cynbdiay 3a IOmOMOroI0 SIKOTO PEaKTHBY BiH
E. po3unnom HATPIIO BU3HAYMB B HHBOMY HAasIBHICTb
nurigpodocdaty JOMIIIKU COJIEH KabIIii0?

A. amoHiI0 oKcanaty™

B. 6apiro cynasdary



C. cpibna HiTpaTy
D. kxamiro ¢eporianiay
E. Harpiro cynbdiay

6. Ha anamiz moctymwia cyOcTaHIlis

MarHito kapboHaty ocHoBHOTO. [Ipn
MIJKACITIOBAaHHI  IT€]  JTIIKAPChKOT
PEYOBUHHU XJIOPHUCTOBOTHEBOIO
KHCJIOTOIO BUJIIISETHCS:

A. Byrnekucnui raz*

B. cipkoBo/ieHb

C. amiak

D. xucenn

E. apcun
B KAJI ananizyerbcs JiKapcbka

MICTUTh  MAarHiro

dbopma, 110
KapOoHAaT OCHOBHUM. Skuil 3
NepepaxoBaHUX PEAKTUBIB pearye 3
BUIIICHA3BAHOI0  PCYOBHHOIO 3
puaiireHasam CO,?
A. po3unn KUCJIOTH
XJIOPUCTOBOJIHEBOT™
B. po3uuH HaTpito TiAPOKCHIY
C. po34mH Kajito epMaHTaHaTy
D. po3uun MarHio cyibdary

E. po3uun Hatpito HITpaTy

8. Jlns KIIbKICHOTO BU3HAYEHHS COJICH

KaJIbLIIIO, MarHiio, LUHKY
BUKOPHUCTOBYIOTH METO/I;
A. Kommiekconomerpii*

B. Ankamimerpii

9. IIpoBizop-aHadiTHK

11.TIpoBi3zop-aHaITHK

C. Ammaumerpii
D. I'paBimeTpii
E. Aprentomerpii
BU3HAYAE
HasIBHICTb BicMyT-10HY 3rigHno AH/I.
Bkaxite, sgKkuii 3  HaBeICHHX
PEaKTUBIB BIH BUKOPHUCTOBYE?

A. po3uuH Kaiito Hoauay™

B. po3uun denondraneiny

C. po3uuH HATPIIO
JTIeTUIIUTIOKapOamMiHaTy

D. po34uH KpoXMalio

E. po3unH nuMeTuiaraiokcumy

10.KaTion BicMyTy B BiCMyTi HIiTpaTi

OCHOBHOMY MPOBI30P-aHAITUK
MO€ BU3HAYUTHU PEAKITIEIO 3:

A. TioceuoBuHOIO™

B. Kanito nepmanranatom

C. Hitpurom Hatpito

D. OkcanaTom aMOHiIO

E. ®opmanbaerigom
POBONUTH
KUTHKICHUH aHaJli3 HATpito OeH30aTy 1
BUKOPUCTOBYE B SIKOCTI THTPaHTY
PO3YHMH XJIOPUCTOBOJHEBOI KHCIIOTH.
HasBiTe 11€ff MeTOI KUIBKICHOTO
BU3HAYCHHSI.

A. AttuaumeTtpis*

B. Kommiekcomerpist

C. Hitpuromerpis



14 .TTpoBizop-aHaITUK

D. BpomaromeTpis

E. ﬁOHOMCTpiH

12.Y 13JI mpoBoasTh cepTHdiKaIliio

JKapChKOTO 3aco0y
BiIXapKyBaJdbHOI 1ii — cyOcTaHIii
HaTpio Oenzoar. Jlna imentudikarii
OeH30aT-10Hy TIPOBOJATH PEAKINIO 3
PO3YHMHOM:

A. 3amiza (II1) xmopumy*

B. natpito HiTpUTY

C. kamito XJopumy

D. natpito kapOoHarty

E. aMmoHit0 TioIiaHaTy

13.V L3JI anami3yroTh JiKapChKUN

3aci0  BIOXapKyBaJIbHOI  Jif0  —
HaTpito OeH3oar. HasBHICTH KaTioHy
HATPI0  ICHTH(]IKYIOTh  PEAKIIEI0
YTBOPEHHS OLIOr0 0Cajy 3 PO3YUHOM:

A. xaniro nipoaHTUMOHATY*

B. natpito HiTpUTY

C. amoHi0 OKcanaTy

D. zamiza (III) xmopumy

E. uunky cynbdary
IPOBOINUTH
eKCIIpec-aHali3  eKCTEeMIIOPaIbHOI
MIKCTYpH. beH3oat HaTpito y ckiaji
MIKCTYPH BiH 1IeHTU(IKY€ pEaKIIIE0
3 PO3UYHUHOM:

A. 3amiza (II1) xnopumay*

B. nmarpito rizpokapOoHary

15.1TpoBoauThCS

16.11poBi3op-aHamiTHK

17.KiubkicHe

C. amoHiro okcanary
D. natpiro anerary
E. marsiio cynbdarty
eKCTpec-aHai3
piakoi Jdikapcbkoi (Gopmu, 110
MICTUTH HATPIIO CalilUiIaT 1 HATPito
OcH3oaT. /{11 BUSBIICHHS CaIillUIaT-
Ta OEH30aT-IOHIB MpU CyMICHIN
MPUCYTHOCTI HEOOX1JTHO
BUKOPUCTATH PO3UMH:

A. 3amza (III) xnopumay*

B. xamito iogumy

C. HaTpiIO HITPUTY

D. amoHito xjiopuny

E. amrominiro cynbdary
BU3HAUYAE
KUIBKICHOTO BU3HAYCHHS
BIJIXapKyBajbHOro 3aco0y «Hatpito
OeH30aT» METOJOM aluIuMeTpii. 3
METOI0 YCYHEHHS BILTUBY O€H30MHOT
KHUCIIOTH Ha 1HJAWKATOP, TUTPYBAHHS
CJI1JT TPOBOJIUTH B MIPUCYTHOCTI:

A. mietunoBoro edipy*

B. manity

C. mepkypito (II) arteraty

D. XJ0pUCTOBOAHEBOI KHUCIOTH

E. natpito rigzpokcuy
BU3HAYCHHS
B1IXapKyBaJIbHOTO 3aco0y «Hatpiro
OeHzoar»

MPOBOJAT  METOJ0M



18.I1poBizop-aHamiTUK

aluANMETPii y HEBOJHOMY

CEpEIOBHIIII. Sxkun pEaKkTuB
BUKOPHCTOBYIOTh SIK PO3UYNHHUK?

A. orrroBa kuciora 6e3Bogaa*

B. mipuaun

C. 6enson

D. numermindopmami

E. aumerucynbdokcua
MIPOBOJIUTH
aHai3 cyOcTaHIli HaTpilo OeH30arT.
[Ipo HasiBHICTH $KOI JOMIIIKK B
cyOcTaHIlli CBIIYUTH YTBOPEHHS
o1101 omnajecleHIil icIs
JOaBaHHS  KHCIIOTH  OITOBOIi
po3BelleHOT Ta PO3YMHY Oapito
xjaopuny?

A. Cynbdartip*

B. Hunky

C. ®ocparis

D. AmoHiro

E. Maruiro

19.TIpoBizop-aHamiTUK KAJI

MIPOBOJIUTH imeHTudikarmiro
JIKAPChKOI PEYOBMHHU  3TITHO 3
sumoramu JIDVY. Sxun pesynbprar
CIIOCTEPITa€THCS NMPU BUIIPOOYBaHH1
Ha OeHzoartu 3 po3urHoM 3ajiza (I1I)

xyuopuay?

20.1TpoBizop-aHATITHK

A. YTBOpro€eThCcsl  0J11/10-KOBTUI
ocaJi, pO3UYMHHMM B edipi™

B. YTBOproerscs pPO34YMH

CUHBOTO  KOJBbOPY,  SKUH

3HEOAPBIIOETHCS TiCTIst

J0JIaBaHHS PO3UYUHY aMiaKy

C. Y1BOproerbcss Oinmuit  ocaf,

HEpPO3UMHHUI Yy  KHUCIJOTI
XJIOPUCTOBOTHEBIN
PO3BEICHIN

D. 3'Bnis€ThCSl IHTEHCUBHE CUHE
3a0apBIeHHS
E. YTBOproeTscss 4opHUI oOcaf,
AKAA  PO3YMHSETBCA  TPH
JI0OaBaHHI PO3YMHY HATPIIO
TAPOKCUTY PO3BEJIEHOTO
POBOJAUTH
imeHTudikaiito HaTpito OeH30aTy
3T1AHO JIDY. Skunit oca
YTBOPIOETHCSI TMPU  B3aEMOJI 3
po3uunoM 3ami3za (III) xmopuay?
A. 6mimo->koBTHI ocan™
YEPBOHUM OCaL

Oounit ocan

CHHIN 0caj

mo O W

OPaHKEBO-UYEPBOHUM 0CAJI



Curyaniiini 3aga4i 3a TeM010: «3aco0M, 0 CTUMYJIIOIOTH pelenToOpu

adepeHTHUX HEPBOBHX BOJIOKOH)

1. Buznauut 06’em 0,5 M posunny xmopuanoi kuciotu (KIT = 1,0364),
KUl Oy/ne BUTpaueHO HAa TUTpyBaHHsA HaBaxku 1,4955 r matpito G6enzoary (M.wm.
144,11), six1io #oro BiJICOTKOBUM BMICT B Jlikapchkomy 3aco0i — 99,30%.

2. BuszHauntu Macy HaBaXKM MarHito cynbdary renrarigpary (M.w.
246,50), skwo Ha i1 TuTpyBaHHs BUTpadeHo 23,50 mu 0,05 M po3uuny Tpuiony b
(KI1=1,1245). BiacoTkoBuii BMICT IIMHKY CyJb(]ary rentarigpary B JIKapChbKOMY
3aco001 — 100,5%.

3. Busznauut 06’em 0,05M pozuuny tpuiony b (KI1=1,1245), sxuii 6yne
BUTPAYCHO HA TUTPYyBaHHS HaBaxku 0,3552 r maruio cynasdary renrariapary (M.wm.
246,50), sK110 BiICOTKOBHI BMICT HOTO B JlikapchbkoMy 3aco0i — 99,5%.

4, Busnauntu MacoBy dacTky HaTpito Oenzoary (M.m. 144,11) B
JIKapChKOMY 3aco01, SIKII0 Ha TUTPYBaHHS HaBaxku 1,5246 r Butpaueno 21,08 mu
0,5M pozuuny xmopuanoi kucnotu (KIT = 0,9884).

S. Busnauntu macy HaBakku Hatpito Oenzoary (M.m. 144,11), sxmio Ha ii
TuTpyBaHHs Oyzae BuTpaudeHo 21,05 mu 0,5M posuuny xnopuanoi kucnotu (KII =
1,2114), a #ioro BiICOTKOBUI BMICT B Jiikapchbkomy 3aco0i — 99,40%.

2. 3aco0m, 110 3HHKYKOTh YYTJIMBICTH ad)epeHTHUX HEPBOBUX BOJIOKOH.

3aco0u quig MicueBoi aHecTesil
2.1. Ecrepu n-amiHo0eH30#iHOI KUCJIOTH

2.1.1. ben3okaiH (AHecTepHH)

o)
0—C,H;

Jlo0yBanHs. BuXigHOIO pPEYOBHMHOIO BHUCTYMA€ A-HITPOTOIYOIY, SIKHIA
OKHCHIOIOTH Kalito auxpomaroM. OTpUMaHui MPOJYKT peakilii BUKOPHUCTOBYIOTH Y

aIII/IJII-OBaHHi CTaHOIy. IToTim Bi,Z[HOBJ'IIOI-OTI: J0 aHCCTC3UHY:



OZN—QCHQ, K,Cr,04; H,SO, ON < > //O C,H50H; H,S0, c. O,N < > //o H
OH 0—C,Hs
(6]
— O
O—C,Hg

BaacTtuBocrti. bumii kpuctaaigyauii mopoiok 6e3 3amnaxy, ripKkyBaTUi Ha CMak.
Buknukae Ha s3umi 1modyTTS 3aHiMiHHA. Jly)ke Mano poO3UMHHMH Y BOJ,
JIETKOPO3UYMHHUHN Yy crupTi, edipi, Xxa10podhopMi, BAXKKOPOIUMHHUN Y KUPHUX OJISX 1

KHUCJIOT1 XJIOPUCTOBOJIHEBIN PO3BECHIN.
InenTudikaumis:
1. TY-cextpockomis B obnacti ciekrpy 4000-400 cmt,
2. Temmepatypa maBieHHs — 89-92°C.
3. CyOcraH1is J1ae peakiiii Ha IEPBUHHY apOMATUYHY aMIHOTPYITY.

4. Peakiis Ha 3anuiIok eranony. CyOcrtanilito okucHoTh Xpomy (VI) okcumom
Ta HAKPUBAIOTh MPOOIPKY MarnepoM, 3MOUYEHUM MiNepa3uHy TiApaToM 1 HaTpito

HiTporpycuaoM. Crioctepiraerbest 0JakuTHe 3a0apBICHHS:

[O] .0
C,H.OH H,C—C7 T
2 ' H
//O
Naz[FC(CN)SNO] + H_;(‘_('\H ””"cm:”m Naz[Fe(CN)SCIIQCOH]

rujapar

5. B pesynbTaTi Iy>KHOTO TIAPOTI3y YTBOPIOETHCS €TAHON, SKUH MOXKHA BUSBUTH

3a HogoopMHOIO MTPo0OoI0 (KOBTHI Ocaj] Ta XapaKTepHUH 3arax):
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NH2 NHz

E | ML\ | + CoHsOH
Xy

COOC,Hs COONa

C,H,OH + 41, + 6NaKOH — CHL + 5Nal + HCOONa + 5H,0

6. Ilpu oxucHEeHHI CyOCTaHIIi PO3YMHOM XJIOpaMiHy B IPUCYTHOCTI KHCJIOTH
XJIOPUCTOBOJIHEBOI Ta edipy — edipHuil map 3a0apBIIOETHCS B OpaHKEBUI

KOJIIp.
KisipkicHe BU3HAYCHHSA:

1. Hitputomerpid, IHAUKATOP — MOAKPOXMAJIbHUN mamip. Y pa3l 3acTOCYyBaHHS
BHYTPIIIHUX 1HAUKATOPIB BUKOPUCTOBYIOTh HEUTpalbHUWA YEPBOHUNU abo

Tponeoiid 00 y cymilili 3 METUJIEHOBUM CHUHIM:

NH, N—N
» SN Cl
COOR ~ COOR

2KIO, + 5NaNO, + 2HCI — I + 5NaNO, + 2KCI + H,0

2. bpomaromeTtpisi, 3BOPOTHE TUTPYBAHHS:
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KBrO, + 5KBr + 6HCI — 3Br, + 6KCI + 3H,0

NH2 NH2
Br Br
+2Bry —— + 2HBr
COOC,H5 COOC,Hs

Br, + 2KI — | + 2KBr
|, +2Na,S,0, — 2Nal + Na,S,0,
3. MonaxnopoMeTpisi, 3BOpPOTHE THTPYBAHHS:

NH, NH
| |
+2Ic] — + 2HCI

COOC5H5 COOC;Hs
ICl + KI — 1, + KCI

|, +2Na,S. 0, — 2Nal + Na,S,0,

2.1.2. lIpokainy rinpoxsiopua (HoBokain)

(@)
H2N4©_/\/ /C2H5 - HCI
O—CHy~CH, N

CaHs
JloOyBaHHs:

1. Cunrte3yroTh 3 O€H30KaiHy nepeecTepudikaiiero 3 f-AUETHIaMIHOETAHOJIOM B

MPUCYTHOCTI HATPIIO ATKOTOJIATY:
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C,H
HO-CH,-CH,N__ ~ °

- HC
s i = - ~
llgN@COOC‘3[{5 H,N @ COOCH,CH,N(C,Hs),
S HQI\"QCOOCH3CH3N(L‘3H5)3 *HC

2. Buxopnsuu 3 n-HITPOTOIYOIY:

CoHs

(@) O HO—CHZ—CHZ—A(
K,Cr,0-; H,SO SOCI Cots
OH Cl
o o
Fe; CH;COOH
—>0,N C,Hg &3 /
2 4@% ;2 HZNAQ_\/ /C2H5 HCI
O-CHy~CHp N

O-CH,~CH, N

CaHs C,Hg

(@]
— Hy)N < > /\/ /C2H5 + HCI
O—CHZ—CHZ—N\

CoHs

BaacruBocrti. Kpucraniuauii nopomok Ouioro konbopy abo 0e30apBHi
Kpuctanu. Ha si3uill BUKIMKAaE MOYyTTs 3aHIMIHHSA. J[yXe JIeTKo pOo3YMHHUI y BO/I,

pO3unMHHUN Y 96 %-My CUPTI, NPAKTUYHOTO HEPOIUMHHUH B edipi.
InenTugikanis:
1. BusHayeHHs Temneparypu ruiaBneHss — 154-158°C:
2. TY-cnektpockorid. [Y-cniekTpu MOpiBHIOIOTH 3 €TAJIOHAMHU.

3. Peakuis HITpyBaHHS Ta YTBOPEHHS COJl  OPTOXIHOiIAHOT  OyIOBH.

CriocTepiraerbcss KOpUIYHEBO-UEPBOHE 3a0apBIICHHS:

O,N
0 0
H2N4©—< CoHs - Hal N9 & N (CoHs KOH: CoHsOH
_—
O—CH,-CH,-N O—CH,-CH,-N wed
27T 27~ 34%
C,Hs OK O,N C,Hs
O_—N<\
— 0
— HN=— / CaHs
O—CHyp-CHyN
O,N C,Hs
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4. Peak1iis 3 pO3UMHOM Kajil0 MEpMaHraHaTy: pO3YMH CyOCTaHIII1 MiIKUCITIOITh
KHCJIOTOIO CYJb(aTHOI PO3BEICHOI, 300BTYIOTH 1 JM0Aal0Th 1 T/JI Kaito

nepMaHraHat; 3a0apBJiICHHs Bipa3y 3HUKAE.
5. CyOcraH1is 1ae peaxiii Ha XJIOPHIH.
6. CyOcraniis qae peaxilii Ha IepBUHHY apOMATUYHY aMiHOTPYITY.

7. Peakuist 3 po3unHOM BOAHIO nepokcuoM (30 %) B mpucyTHOCTI cynbdaTHOT

KHCJIOTH. YTBOpI-OGTBCH IIyPIIYPHC 3a6aaneHH;1.

8. Peaxiiis Jy>KHOTO TiApOJi3y. YTBOPIOETHCS OCHOBAa MPOKATHY — >KOBTyBaTa

MacJITHUCTA piAnHA:

Vi 2
H2N4©—< C2Ms © HCl + NaOH —— H2N4©—</ CaHs
O—CH,~CH,~N -NaCl; - H 5,0

O—CH,-CH,-N
\
CoHs C,oHs

KijapKicHe BU3HAYCHHS:

1. HitputomeTpis, IHIAUKATOP — MOAKPOXMAJIbHUN mamip. Y pa3l 3acTOCyBaHHS
BHYTPIIIHUX 1HAMKATOPIB BUKOPUCTOBYIOTh HEUTpalbHUNA YEPBOHUN a0o

Tponeosid 00 y cymilili 3 METUJIEHOBUM CHUHIM:

O 0]
NaNO,; HCI -
HN / /C2H5 a—2> Cl NEN+ // C,Hs
C,Hs CaHs

2KIO3; + 5NaNO; + 2HCI — 1, + 5NaNO; + 2KCl + H;0

2. AnxamiMeTpist 3a 3B’S3aHOI0 KHUCJIOTOIO XJIOPUCTOBOJHEBOIO. TUTpPYyBaHHS
BEIYTh y MPUCYTHOCTI XJI0podopMy, IKU eKCTparye OCHOBY, 1110 BUALISETHCS,

1HAMKaTOp — heHonPTalein:

o o]
HoN // C,oHg - //
2 /728 HCI + NaOH — H;,;N /C2H5 + NaCl + H,0
O—CHZ-CHZ-N\

O—CH,~CH, N
C,oHs CzoHs



3. ApreHTtoMmeTpis.
2.2. Iloxiaui ameranijgiay

2.2.1. Jlinokainy rigpoxJiopua

CH,
NH
\r//\\N//\\CHs
| k “ HCl
O
CH, CH,

Jo0yBanus. 2,6-/[UMETHIAHIIIH aAIlWIIOTh XJIOPAHTIAPUAOM XJIOPOIITOBOT
KHCJIOTH B OIITOBOKHMCIIOMY CEpEIOBHIII, KaTadizaTtop — Harpiro arerar. llotim

OTpUMaHUM 2,6-IUMETHUIXJIOpALETAHII KU ATATh Y O€H30J11 3 I1€TUIaMIHOM:
CHj
NH2 CI-CHy c NH
H5C2—NH—C2H5 r\ CHj,
% .
30 COOH @ HCl k HCI
CH3 CHj

BaacruBocri. binuit abo snenp )KOBTYBaTH KPUCTAIIYHUA MOPOILIOK T1PKOTO

cMmaky. JIerkopo3urHHMI y BOA1, CIUPTI 1 XJIOpO(OopM1, HEPOZUUHHUN B eipi.
InenTudikaumis:
1. Temneparypa miaBienus — 74-79°C.

2. I4-cnekrpockoris B 06macti 4000-700cm™ mMae Ti cami MOJIOCH MOTTIMHAHHS, 110

W CTaHAapTHI 3pa3Ku.
3. CyOcTaH1is 1a€ peakiili Ha XJIOPUJIU.

4. BusHaueHHs TeMIiepaTypu IJIaBJIEHHS MiKpaTy Kcukainy — 230°C:

OH CHg
NH O,N NO
\||/\N/\CH3 2 2 NH\/\ +/\CH OZN N02
o L ¢ — b
CH3 CH3 CH3 CH3
NO,

NO, \

CHj3

Z—T




5. Ilpu HarpiBaHH1 cyOCTaHIIl 3 pO3YMHAMU JIYT1B 200 KUCIOT YTBOPIOETHCS 2,6-

JTUMETUJIAHUTIH, SIKUW Ja€ Peakiliio Ha IEPBUHHY apOMaTHUYHY aMIHOTpYIy:

CH3

CHs,
NH__~ e o H'IoH" NH, HO
| N H; H,O;H /OH Y\N/\Cl_|3
—_— > +
o) K K
CH, CH CH, 0

3 CHg

6. 3 KOOaIbTY HITPATOM YTBOPIOETHCSI CUHE-3€JICHUIN OCa/l;

CH,
N
\K\N/\CH3
N
CHj;

CH,

NHV\ P CH

I N CHs coNO,), l °

O K ’ \  CHj
CHj CH, HaC

W o
H N\)\
3C\/ \N

7. Ilpn wHarpiBa"Hi CyOCTaHIi 3 KOHIIEHTPOBAHOI HITPATHOIO KHUCIOTOIO
YTBOPIOETHCS 2,6-muMeTHIanuIiH. Jam A01ai0Th CIUPTOBUN PO3UMH KaJiio

TIAPOKCH]TY — 3€JIeHE 3a0apBIICHHS.
KinbkicHe BU3HAYEHHS:

1. Aumaumerpisi B HEBOJIHOMY CEPENOBHILI, MPSME TUTPYBAHHS 3 KOHTPOJIbLHUM
JOCITIIOM Y TIpUCyTHOCTI MepKypito (I1) areraty:

CHs3

CHj
NH A~ o~ NH 'I'
| N CHa Hg(CH4C00), Nt ONT > cH, )
i k “HCI + HCIO, >~ | k . clo,
- HgCl,; - CHzCOOH o)
CH, CH, 9+l2; - T3 CH, CH,

2. ApreHToMeTpis, 3BOPOTHE TUTPYBAHHS.
3. AJKaymiMeTpis B MPUCYTHOCTI XJI0pohopMy.

4. HitputoMeTpis miciisi KUCAOTHOTO T1APOIi3Yy.



2.3. Apuaamiam ninepuauHKaApOOHOBHX KHCJIOT

2.3.1. bByniBakainy rigpoxJjopuj

CHs,
i
NH—C " HCI
|
CH, CaHg

JoOyBaHHs:

1. AnkinioBaHHS — O-MIKOJIH-2,6-KcumiguHy OpoMOyTaHOM 3 OACpKaHHIM
BIIMOBIAHOT coyi mipuauHy. [[f0 Ciib BIIHOBIIIOIOTH BOJHEM Y MINEPUANHOBE
MOXiJHE, BHKOPHUCTOBYIOUHM SK KaTaji3aTop OKHC IUIAaTUHH 3 OTPHUMAaHHSIM

OyImiBakaiHy:

CH

3 Hs
C,HqB ﬁ ~ |
r
NH— C RO NH—C N - Br H2 PtO NH— C
N
|

CHj CaHo C4H9

2. BzaemogisiM XJIOpaHTiApUAY TMINEPUINH-2-KapOOHOBOI KHCIOTH 3 2,6-

JUMETUIIaHITIHOM. AMiJI, IO YTBOPUBCS, AJIKUTIOIOTh OpOMOyTaHOM:

BaacTuBocrti. binuii kpucTaniyauii MOpoIIok 31 cnenudivaumM 3anaxom. Jlerko

C4H9

PO3YMHHUY Y BOJII Ta €TaHOJI1, MaJI0 PO3UMHHHUM B XJIOpOPOpMI Ta alleTOHI.
InenTudgikaunis:
1. Temneparypa miaBienns — 248°C.

2. IK-cnekTpockorisi.



3. Y®-cnekrpockomisi. Po3zunn OymiBakainy B 0.1H po3umHi KHCIOTH

XJIOPHCTOBOHEBIM Mae MakCUMyM 1ipu 271 HM.
4. BEPX.
5. CyOcTaHl1iisl 1a€ peakiili Ha XJOpU/IH.
6. CyOcraHIis 1ae peakilii i3 3aralbHOATKaIOITHUMH OCaJOBUMHU PEaKTUBAMH.

7. Ilicns warpiBanHs OymiBakaiHy 3 Jyramu a00 KHCIOTaMH YTBOPIOEThCS 2,6-

JTUMETWIAHUTIH ~ SIKMA ~ Ja€  peaklilo  J1a30TyBaHHS 3  HACTYIHHUM

a30CIIOJIYUYCHHAM:
CHg NH,
Q CH
1 NaOH; t HsC 3 ¢
NH—C —_— + N
N
| o
CH, C4Hg
B N NaO
+_
NH2 N=N OH
NaOH
HsC CHz NaNO ,; HCl | HaC CHs ] “OO N
HeC CH,

KinbkicHe BH3HaYeHHsl. AIMIUMETPis y HEBOJHOMY CEpEIOBHINI. Y
CepelOBUILI KPMXKAHOI OLITOBOI KUCIOTH y TpucyTHOCTI arietaty pryTi (II). [naukaTop
— KPUCTATIYHHM (P10JICTOBUI:

CHj CHs
0 (0]
I CH3;COOH M H
NH—C \ * HCl + HCIO, +Hg(CH3;CO0),——» NH—C |~ + HgCl,
| Clo,
CH, Calo CHy Cafto

2.3.2. Aprukainy riapoxjopun (YabTpakain)

i
HsC NH—C—(|3H—NH—C3H7

7\ CHs - Hcl

S COOCH;,



HNooyBanus. Croci0

METOKCUKApOOHIITIOhEeHY  2-XJIOPNPOIIOHUIXJIOPHUIOM

IoJjesirae

B

alMJIFOBAaHHI

3

OTPUMAHHAM

3-aMiHO-4-MeTHI-2-

3-(2-

XJIOPTIPOTIOH1T)aMiHO-4-MEeTHII-2-METOKCUKapOOHIITIOhEHY, SIKUU MOTIM MiAa€ThCs

B32€MO/III 3 H-TIPOILJIAMIHOM 3 YTBOPEHHSIM apTUKAIHY:

H5;C NH,

/ A\

S

Cl ¢l
—_—

COOCH;

%
H3C-HCI—C\/ HsC

ﬁ o]
I
NH—-C—CH—CI HsC NH—C—CliH—NH—CgH7
/ \ CH3 H7C3_NH2 / \ CH3
s COOCH; s COOCH;

BaacruBocrti. binuit abo npaktuuHo 01U mopoiok. JIerko po3YnHHUN Y BOI

Ta €TaHOJII.

Inentudikaunis:

1. THIX.

2. IK-cmekTpockormisi.

3. Y®-cnekTpocKoris.

4. CyOcraHilis 1a€ peaxilii Ha XJOPUPH.

5. CyOcraH1is gae peakirii 13 3arajJbHOATKAIOITHUMH 0CaJIOBUMHU PEAKTHBAMH.
a. 3 peaktuBom llleitbnepa (po3unH (ochopHOBOIBGPAMOBOI KUCIOTH).
YTBOproeThes aMopHUit ocal 61710ro KoJIbopy:

/ \

S

O

I
NH—C—?H—NH-C3H7

CH,

COOCH,

* Hy[P(W0,07)6]

b. 3 peaktuBom [IpareHnopda yTBOPIOETHCS TEMHO-YEPBOHUH OCAI:

(O]
[l
s COOCH,;
i
HsC NH—C—CllH—NH—C3H7

/ A\

S

CH,

COOCH;,

+K[Bil )] —

H3C

/ \

S

i
NH-C

COOCH,

—(|3H—NH—C3H7

CHs

- [Bil J-
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6. Busnaueuns CIPKOBO/IHIO TCIIsA MiHepasti3arii KOHIICHTPOBAHOIO
XJIOPOBOJIHEBOIO KHCJIOTOIO Ta METajeBUM LHMHKOM. [Ipobipky HakpuBaroTh
GUIBTpYBaJIbHUM TIAIIEpOM, 3MOUYCHHMM alleTaTtoM CBUHII. CrocTepiraerbes
MOsIBa TUISIMU TEMHO-KOPUYHEBOTO KOJILOPY:

KinbkicHe BU3HAYEHHA:

1. Aummmumetpiss y HEBOAHOMY CEpPEIOBHINI. Y CEPEIOBHUII KPHKAHOI OITOBOI
kucnotu y mnpucytHocti amerary pryti (II). Imagukxatop — kpucramiunui

(b107€TOBUH.
?l 9

CHs
]\ * HCl + HCIO, + Hg(CH,COO), —» d - HCIO 4+ HgCl
S COOCH, : ? COOCH,4 ot T

2. ArnkaiiMeTpis y HEBOJHOMY CEPEIOBUII. Y CyMillll XJIOPOBOJHEBOT KUCIOTH Ta

erwoBoro  crnupry.  KiHIeBy  TOYUKy  TUTPYBaHHS  BH3HAYaAIOTh
MOTEHI[IOMETPUYHO.
Q 0
I
HsC NH—C_$H_NH‘C3H7 HaC NH—C—(|3H—NH—C3H7
]\ CHj C,H5OH CHj
“HCl + NaOH —2>"» /B + NaCl + H,0
s COOCH; s COOCH;

Meta6oJ1i3M. AMigHa CTPYKTypa apTHKaiHy MOJI0HA [0 CTPYKTYpPH IHIIHX
MICIIEBUX AaHECTETHKIB, aje MWOro MOJEKyIsIpHa CTPYKTypa BIAPI3HAETHCA
HAsIBHICTIO TIOPEHOBOTO KUIbLIA  3aMICThb  O€H30JIbHOTO  KUIbLSl. ApTHKAiH €
BUHSITKOBUM, OCKUIBKH BIH MICTUTh JOJATKOBY €(ipHY Ipymy, sKa MeTa00J13y€eThCs
ecTepa3aMu B KpOBi 1 TKaHWHI. EnmiMiHaIlis apTUKaiHy €KCIOHEHIlIabHa 3 MEeP100M
HamiBBUBeZeHHS 20 XBWuH. OCKUIBKM apTHKaiH Jy»e€ IIBUJKO TiJIPOJI3YETHCS B
KPOBI, BUJAETHCS, 1110 PU3UK CUCTEMHO1 1HTOKCUKAIIIT HY)KYWMA, HIK TIPU 3aCTOCYBaHHI

IHIITUX aHECTETUKIB, OCOOIMBO MPU TOBTOPHOMY BBEJICHHI.


https://uk.wikipedia.org/wiki/%D0%A2%D1%96%D0%BE%D1%84%D0%B5%D0%BD
https://uk.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%80%D0%B8

1. Jns

TecToBi 3aBIaHHS 32 TeMOI0: «32c00H, 10 3HUKYIOTh YyTJIUBICTH ad)epeHTHHUX

HEPBOBHUX BOJIOKOH. 3ac00M /11 MiCIIeBOI aHecTe3iD»

inenTudikamii SIKO1
byHKIIOHaTBHOT TpyNH OEH30KaiHy
(aHecTe3mHy)  MIPOBI3Op-aHATITHK
BUKO PHUCTOBYE KUCTIOTY
XJIOPUCTOBOJTHEBY pPO3BEICHY,
PO34YUH HATPIIO HITPUTY, PO3UUH [3-
Ha(TOIY JTyKHUK?
A. nepBuHHOI apoOMaTUYHOI
aMIHOTpyIu™
KapOOKCUIIBHOI TpyIu

CKJIaHOEPIPHOI Tpyu

OO0 W

. QJIBJACTIIHOL TPy

E. xerorpynu

. Slka pedoBMHA YTBOPIOETHCA NPHU
T1poJii3i OeH30KaiHy (aHECTE3UHY),
o 1ACHTU(DIKYETBCA pEaKIiio 3

pO3YMHOM  Ho#y ¥y

JTY>)KHOMY
cepeaoBuII?

A. Etanon™

B. benzon

C. Tonyon

D. ®enon

E. Animin
. Jnst inenTudikamii eTaHony, SKAN
BUJIUISIETHCSL B PE3YJIbTATI T1APOIIZY
OEH30KaiHy, MPOBI3OPY-aHATITUKY
HEOOX1/IHO MPOBECTHU

A. fionodgopmHy npoOy™

B. Mmypekcuany npooy

C. TiApOKCaMOBY PEaKIlito

D. HIHTIIPpUHOBY PEaKIIito

E. Taneitoxinny mpoOy
[IpoBizop-aHamiTUK TOCTIIKY€E

cyOcranuiro OeH3okainy. Etanou,

0 YTBOPIOETBCSI B  pe3yJIbTaTl

JTy>KHOTO riponisy, BiH
11eHTU(IKYBaB 32  JIOIOMOTOIO
nonohopmHOi npodu 3a
YTBOPEHHSIM:

A. KoBTOTO OCay*

B. dopHoro ocany

C. cuHBOTO OCcamy

D. yepBoHOTO OCany

E. Gimoro ocany
[IpoBizop-aHamITUK  1AE€HTU(IKYE
OeH30KaiH (aHecTe3uH) 3a

YTBOPEHHSIM CHHBOI IUIIMH  Ha
GIBTpYBAIBHOMY narnepi,
IPOCSKHYTOMY PO3YMHAMH HATpIIO
HITPONPYCUAY  Ta  MiNepa3uHy
rijpary, micis HarpiBaHHs
cyOcTaHIIii 3 pO3UYNHOM:

A. xpomy (VI) okcuny*

B. amonito okcanary

C. xamito 6pominy

D. Hatpito riipokcuay



E. xucmorn XJIOpI/ICTOBOI[HeBO.l.

6. Ilpu TpaHcropTyBaHHI CyOCTaHIIN

MPOKAIHY TAIPOXJIOPUIY Ta
OcH30KaiHy (aHeCTe3uHY) 13 3aBOJTY-
BUpOOHMKa Oyla  MOIIKOHKEHA
MapKipoBKa Ha ix ymakosii. [Ipoou
cyOcTaHIlii OynM HampaBlIeHI Ha
aHami3 B KOHTPOJIbHO-aHATITHIHY
nabopatopito. OnHI€T 3 peakIliil, sika
ae MOKJIUBICTH BIJIPI3HUTH
IIPOKaiHy T1IPOXJIIOPIJT BIJl
OeH30KaiHy € peaxiris
1meHTUdikamii:

A. Xnopuais*

B. bpominis

C. Cynbdarin

D. Hirparis

E. Momunis
[IpoBizop-aHaTITUK MPOBOJIUTh
KUIbKICHE BH3HA4YCHHS OCH30KaiHy
(aHecTe3uny) 3T1THO DY
METOJIOM:

A. Hitputomerpii*

B. Ilepmanranaromerpii

C. KommiiekconomeTpii

D. Auuaumerpii

E. Anxamimerpii
[TpoBizop-aHamiTuK BHU3HAYae
KUIbKICHUH ~ BMICT  O€H30KaiHy

(amecte3uny) 3rigao DY metomom

10.®apmarieBTHYHA ~ XiMid

HITPUTOMETPI]. TutpoBaHuM
PO3YHMHOM B IIbOMY METO/Ii € PO3YHH:
A. Hatpito HITpUTY™*
B. aMoHiro TiomiaHary
C. xamio nepMaHraHary

D. KuCHIOTH XJIOPUCTOBOTHEBOL

E. Harpiro riapokcuay

9. flxa 3 HWKYCHABEACHHUX CIIOIYK €

BUXIJIHOIO PEUYOBUHOIO JIJISI CUHTE3Y
aHEeCTEe3UHY?

A. n-HiTpoTOIyOIT*

B. o-HiTpoTOIYyON

C. m-amirodeHon

D. o-kcunon

E. m-xpe3on
BHBYAE
CrocoOu  OJIep KaHHS  JIIKAPCHKUX
3aco0iB. [Ipu B3aemoii aHecTe3uHy
3 Oera-AleTWIAMIHOETAHOJIOM Y

MPUCYTHOCTI HATpPIIO €THJIATy 3

HaCTYITHUM M1IKUCICHHAM
KHUCJIOTOIO XJIOPOBOJHEBOIO
OTPUMYIOTh:

A. npokainy rigpoxyopun*

B. nmpokaiHaminy riapoxyiiopua
C. nukain

D. kcukain

E. Tpumexain

11.1Tpu inenTUdiKaIii  JIKAPCHKOTO

3aco0y MpOBI3Op-aHATITUK MPOBIB



peaKIlilo yTBOPEHHs a300apBHHKA.
Bkaxith, SIKOMy 3 TIepepaxoBaHUX
JIKapChKUX 3aco0iB  XapaKTepHa
JlaHa peaKIlis:
A. anectesuH (etunoBuii edip n-
aMiHOOEH30MHOI KUCIIOTH)™*
B. kucinora anerwicamiiiiona
(camumioBuit edip OUTOBOT
KHUCIIOTH)
C. denincaminunar (peHiOBHIA
edip caninuiIoBOi KUCIOTH)
D. xnopnponamif (N-n-
xjop6eHn3oscyabdont)-N'-
MPOINUIICEYOBHHA)

E. pe3opuun (m-ai0KCHOEH30:)

12.Yomy npu igeHTUdiKaIii JiKkapchKoi

peuoBUHHM ‘“‘AHecTe3uH”’ TMPOBI3OP-
aHAJITUK TMPOBOAUTH pEaKIiio 3
HOJ0M Y JTYy’)KHOMY CepeIOBHUIII?

A. JInst BU3BHAYEHHSI €TaHOITY, 1110
YTBOPIOETHCS TIPH  JTY)KHOMY
rigpomizi*

B. Jlns Bu3HaueHHS TEPBUHHOT
apOMaTUYHOI aMIHOTPYTIH

C. Hns BU3HAYCHHS n-

aMi1HOOEH30MHO1 KUCIIOTH

D. Jlna BuzHaueHHs (EHUTbHOTO
pagukainy

E. Jlng BU3HAUCHHS allbAETigHOT

rpynu

15.¥ CTPYKTYp1

13.ben3okain — eTWIOBUH ecTep n-

aMIHOOEH30MHO1 KUCIIOTH, POSBIISIE
MICIIEBOAHECTE3yI0uy  fAito. B
OpraHizaMi  TiJg  Jl€l0  ecrepas
BiI0YBa€ThHCS HOTO:

A. Tigpomiz*

B. S-okucinenss

C. I'iapokcumoBaHHS

D. BigHosinenas

E. JlemeTmiyBanHs

14.TIpokainy rigpoxyuopuja (HOBOKAiH)

HaJICKUTh 10
MICIIEBOAHECTE3YIOUUX 3aco0iB.
OgHuM 3 TPOIYKTIB  HOTO
MeTaboIi3My €:

A. JlietunaminoeTanoa™

B. Ilponanon

C. byranon

D. Oxranon

E. Aueron
OeH30KaiHy
(aHecTe3nHy) MICTUTHCS TIEPBUHHA
apoMaTu4yHa amiHOTpyT™a.
KinbKkiCHUN BMICT PEYOBUHH XIMIK-
aHATITUK BU3HAYAE METOOM:

A. Hitputromerpii*

B. Anxamimerpii

C. KommuiekconomeTpii

D. Aunaumetpii
E. Aprentomerpii



18.I1poBizop-aHaITUK

16.MicieBl aHECTETHUKH, IOXITHI 7-

aMIHOOCH30MHOI KHCJIOTH, MICTATH
€CTEpHE  YTpYITyBaHHS. Horo
HasBHICTh OOYMOBJIIOE PEAKIIIEI0
YTBOPCHHSI:

A. T'igpokcamaty™

B. Innodenony

C. Mypexkcuny

D. Tioxpomy

E. ®nyopecueiny

17.Y nabopaTopii KOHTPOJIIO SKOCTI

IPOBOJASATH KIJIbKICHE BHU3HAUYECHHS
MmicueBoro anectetuka «lIpokainy
TIAPOXJIOPHIIY. Meron HOro
aJIKaJIIMETPUYHOTO TUTPYBaHHS

IPYHTYETBCS HAa  HAsBHOCTI B

CTPYKTYPI:
A. 3B’3aHO1 XJIOPUCTOBOJHEBOL
KUCJIOTH ™
B. mietmnaminorpymnu
C. ecTepHOTO 3B’SI3KY
D. He3amilmeHoro apoMaTuyHOTO
ITUKITY
E. 3anumky n-amMiHOOEH30MHOT
KHUCIIOTU
nabopaTtopii
Jlep>kaBHOi 1HCHEKIT 3 KOHTPOJIIO
3ac001B

SKOCTI1 JKapChKUX

OpPOBOJUTHL  BHUIPOOYBaHHS  Ha

yucToTy cyOctanmii  «IIpokainy

20.KipkicHuA BMICT

TIAPOXJIOpUI» 3  TioaleTaMiIHUM
PEaKTHUBOM. YTBOpeHHs
KOPUYHEBOTO 3a0apBIICHHS CB1TYUTh
PO HASBHICTh JOMIIIKH?

BAXKKUX METaIB*

KaJIIo

AJTFOMIHIIO

o o w >

MAarHir

E. xanbmiro

19.11pu BHYTPIIIHLOBEHHOMY BBECHHI1

3a00pOHEHO 3MINIYBATH JIIKApChKI
3aco0H, B pe3yJIbTaTi B3aEMOJIT SKUX
MOX€ yTBOPUTHUCH ocaa Ta/abo
3MIHIOBAaTUCS  O10JOCTYIHICTh. 3
JIKapChbKUMHU  3acob0amMu, WO €
TAPOXJIOpUIAMHU (mpokainy
T1APOXJIOPHUSI, nudeHriApaMiny
TIAPOXJIOPUIT  TOILIO) HE MOXKHA
3MIIIYBAaTH PO3YMH:

A. metamizony Hatpito*

B. arponiny cynsdary

C. KaJIpIIiI0 XJIOpHUITY

D. xucnotu ackopOiHOBOT

E. marHito cynbdaty

MICIIEBOTO
aHeCTeTHKa «Jlimokainy
T1APOXIJIOPUTI» BU3HAYAIOTh

METO/IOM 3BOPOTHOI apreHTOMETPIi.
SAxuil 1HAMKATOP BUKOPUCTOBYIOTH

pU TUTPYBaHH1?



A. 3amiza (II1) amoniro cynbdar* D. kpoxmaib
B. denondranein E. HelTpanbHUI YepBOHMI
C. MeTHIeHOBU CHUHIN
Curyaniiini 3aga4i 3a TeM010: «3aco0m, 0 3HUAKYIOTh YYTJUBICTHh apepeHTHUX

HEPBOBHUX BOJIOKOH. 3aco0u 11l MiclleBOi aHecTe3ii»

1. BusHauntn Macy HaBaxku OeH3okainy (M.m. 165,19), sxmo Ha ii
tuTpyBaHHs BuTpaueHo 12,54 mn 0,1 H posuuny nartpiit Hitputy (KII= 1,0275);
MacoBa 4acTka OeH30KaiHy B JikapchkoMy 3aco61 — 99,87%.

2. BusHaunT MacoBy 4YacTKy apTukainy rigpoxiopuny (M.m. 284,37) B
JiKapcbkoMy 3aco0i, sikio Maca HaBaxku 0,4983 r, 06'em 0,1 H po3uuny xsopHoi
kucyioT (KI1=0,9892), mo BuTpaueHuii Ha TUTpyBaHHS - 7,42 MIL.

3. Busznauutu 00'em 0,1 H po3uuny xnopuoi kucinotu (KII = 1,0125), axuit
Oyne ButpaueHo Ha TuTpyBanHs 00,1506 r OymiBakainy rigpoxiopuay (M.m.
0e3BogHOro 288,43), AKIIO BIACOTKOBUN BMICT OymiBaKkaiHy B JIIKAPCHKOMY 3aco01 -
98,80%.

4, Busnaunti mMacoBy 4acTKy Jigokainy riapoxiopuny (M.m. 234,3) B
JIKapChKOMY 3ac001, SIKIO HAa TUTpYBaHHs HaBaxku 0,2517 r 6yno ButpadeHo 6,19 mn
0,1 H po3uuny nepxnopatHoi kuciotu (KI1=0,9916).

S. Buznauntu 06’em 0,1 H posuuny xsopHoi kucinotu (KI1=0,9835), skwuit
Oyne ButrpadeHuil Ha TutpyBaHHs 0,1506 r mpokainy rizpoxiopuny (M.m. 272,80),
SKIIO KUTBKICHUN BMICT MOP(IHY T1IPOXJIOPUIY B JiKapchbkomy 3aco0i — 99,00%.

3. 3aco0u, o BILIUBAIOTH HA ehepeHTHY HEPBOBY cUCTeMY. 3ac00H, 110

AII0TH HA XOJIiHePrivHi mpouecu. 3acodu, 10 AiIOTHh HA XOJiHOpEUEeNnTOPH
3.1. XouainomimMeTuku.

3.1.1.Minokapniny rigpoxaopun

HsC,

CH
CH, SCHs
7\—5 7:N
/ ) - HCl
= 7
o 0 N



JodoyBanus. Cunres [Ipeobpaxkencbkoro. [lounHaeTbes 3 eTHIIOBOTO edipy 3-
C€TOKCUKApOOHUINEHTAaHOBO1 KHUCIIOTH, Ky (POpMUTIOIOTE 10 2-hOpMiJ MOX1THOTO, a
GbOpMUTBHY TPYITy TIOTIM BIJHOBJIIOIOTH JI0 TiIPOKCUMETHIBHOI. CIIUPT MUKII3YIOTh Y
MiJIONOBY KHUCIOTY (JaKTOH), SIKy II€PETBOPIOIOTH Yepe3 XIJIOpaHTiapua Ha 4-
TUA3UPUHOIIAKTOH Ji€r0 quazoMerana. OcTaHHIN i Ti€F0 OKCUAy cpibiia B eTaHoTi
BIJIIICTUTIOE a30T 1 IEPErPYyNOBYEThCS B €(hip roMomninonoBoi kucioTu. Lleit edip notim
TiIpONi3yIOTh, a BiIbHY KHCJOTY TIEPETBOPIOIOTh Yepe3 XJIOPaHTIIpUA Ha
niazupuanHoiMeTuianoxigne. [0 cmonmyky mifg €0 OITOBOTO  aHTIAPUAY
TpaHCHOPMYIOTh B AaIMJIOKCUKETOH, SKHM TMOTIM IUKII3yIOTh B YMOBaX peakxilii
Mannixa 3 amiakoM Ta (OpPMasIbJIETIIOM 3 YTBOPEHHSIM 1MiJIa30JbHOTO IMKIYy. Ha
3aKJIIOYHIN  cTajii 3A1MCHIOIOTH METWIIOBAHHS 1M1Ja30JIbHOrO (PparmMeHTa 3a
MOJIOKEHHSM, 1110 MPU3BOAUTH IO YTBOPEHHS MuIOKapIiHy. OCTaHHIM € PO3UUHEHHS

OCHOBH TNMUIOKAPIIHY Y XJIOPUCTOBOJHEBIM KUCIIOTI:

HsC COOC,H HsC COOC,H HsC COOC,H
52 2Ms HCOOC ,Hg 52 2Ms H] 52 275 el 20%
R —— D —_—
HsC,00C H5C,00C =0 H5C,00C CH,-OH
H
A e
HsC COOH HsC, C<H HsC, CHpC
1. SOCl,; 2. CH,N :
2 22 N CoHsOH; Ag,0O OC,Hg
== ! ==
o o 0= g o]
[l ICI)
HsC, crb-c——<j‘ HsC, CHy C—CH
1. HCI/ H ,0; 2. SOCl ; 3. CH,N, N (CH3CO)0/H,0 0C(O)CH
¥ o _— 3—»
= =
o} o o}

HsC, HsC,

Ch,  CHs CH,  CH
1. NH4 / HCOH; 2. CH N HCI N
2 / /) kel / ) - Hel
/

BaacruBocri. be3bapBHi kpuctanu abo OiMMii KpUCTaTi4HHUI MOPOIIOK Oe3

3amaxy. ['irpockomniuynuii. Jly>ke J1erko po34MHHUMN y BO/JIl, JETKOPO3YUHHUHN Y CIUPTI,

MPAKTUIHO HEPOZUMHHUH B edepi Ta XJIopodopMi.
InenTudikaunis:

1. TTurome obGepTanns 2 %-ro BogHOTO po3unHy — +88,5° 10 +91,0°.



2. CyOcTaHl11isl 1a€ peakilii Ha XJIOpU/IH.
3. Peakiiis 3 HIKpUHOBOI KHCJIOTOK. YTBOPIOETHCS ITKPAT 3 TEMIIEPATYPOIO

riasiieHHs — 159 — 160°C:

OH

OH
c HsC CH
HsC2 NO, 572 cti, \ 3 O,N NO,
2 /> + — 2 g y /> .
O¢ VY
o] N

NO, NO,

4, Peakiis Xemda. Peakitisi yTBOpeHHSI HQAXPOMOBUX KHCIOT (CyMIII T1IpPOTreHy
NEPOKCUAY, KHUCIIOTH CYJIb(PaTHOI KOHIIEHTPOBAHOI Ta KaJllo TUXpPOMATy), Kl B
MPUCYTHOCTI TMIJIOKAPMIHY EKCTParyloTbes XJIopohopMoM 1 3a0apBIIIOIOTH
xJ0poOpMHUI AP Y CUHBO-(D10JIETOBUM KOJIIp. 3a BIICYTHOCTI MUIOKAPIIHY

3a0apBIEHUHN TPOAYKT XJIOPO(HOPMOM HE EKCTPATYETHCS:
KoCr207 + H202 + HoSOs — HoCro0s + KSOs4 + H2O

5. Peakmis Jleransa. Peakmiro mnpoBOAsATH 3 JIYy)KHUM PO3YMHOM  HATPIIO

HITPOIIPYCCHULY, 3’ ABIISE€THCS YEPBOHO-BUIIIHEBE 3a0apBIICHHS

HsCo HsC, CH,  CHy
NaOH [O] N
) CH ) ox /

7

ONa “OH NaO o

6. Peaxiis yTBopeHHs 3a0apBieHuX rigpokcamariB (I'igpokcamoBa mpoba):

H502

J N NH,OH/HCI FeCly. 7—< ) N e
_— e
== /) j CHz ) —C CH, /)
(@) \ OoO— "\ N
o N NHO  OH N

NHONa ©
3

7. Peaxuis Ha imiga3oibHUM UK. Peakiist yTBOpeHHS a300apBHUKIB 3 COJISIMU

JTMA30H110. Y TBOPIOETHCS CUHBO-(107€TOBE 3a0apBIICHHS:



Tf f . S ﬁ/Tf f»

SO;H
N | SO,H

8. PeakInii Ha TpETUHHHI aTOM HITPOTEHY:
a. I3 peaktrBOoM JIFOTOJIO Y KHCIIOMY CepeOBHILI — Oypuii oca.
b. I3 peaxtuom Jlparennopda y KUCIOMy cepeloBUILI — OpaHkKeBUii ocaf.
KinbkicHe BUSHAYECHHS:

1. Aummumetpisi y HEBOJTHOMY CEpeIoBHIll B mpucyTHocTI MepKypito (1) aneraty:

HsC, HsC, Ch,  CHs
7\—/< 7\— N
)  HCl +HCIO, + Hg(CH 3C00), —= / - HCIO 4 + HgCl,, + CH,COOH
o= o= V7
o N

2. AnkaniMeTpis y COUpTOBOMY cepenoBuilli. [naukarop — penondranein:

HsC» HsC»
Z \ ; ) - HCl +NaOH —» + NaCl + H ,0
O/ O/

3. Aprentometpis. Merong dasmca-XomakoBa. Inamkatop — OpomdenonoBuit

CUHIH.
4. Aprentometpis. Meroag Mopa. Inaukarop — kaiiro Xxpomar.
5. Mepkypimerpis. [nnukatop — nudeninkapOa3oH.
3.2. AutHxojiHecTepasHi mpenaparu 3B0pOTHOI .

3.2.1.Heocrurminy mermicyabpar

CH,
HsC |,
DN o_ _o
- = .
H3C ~~ . CH,0S0,



JHooyBannsi:  OTpuMmyroTh  B3aemMofielo  3-muMeTwiaMiHopeHoy 3
JTUMETHIIKapOaMoin XJIOPUIOM 3 OTPUMAHHAM JTUMETHIKapOamary W HaCTyITHUM

AJIKWJTYBaHHAM I[I/IMCTI/IJIchIB(i)aTOMI

CH3 CHs CH,

I ,ll HC |,

N OHO CH - 0._2© N o o]
HaC” N\ /% HC ﬁ/ CH30,80, HiC~ & ]
+ CoN — i N CHa0SOs
cl CHs HeC” CHy H,C”™ CH,

BaactuBocri: binuii kpucramiyauil mopomok 0e3 3amaxy, TIpKUH Ha CMak.
['irpockoniunmii. Ha cBiTii HaOyBae pokeBHM BIATIHOK. JlyKe J€rko pO3YMHHHUM Y
BoAl (1:10), nerko —y cnmpti (1:5), nerko B xaopogpopmi, IPaKTUYHO HEPOZUMHHUI B
edipi.

InenTudikaumis:

1. IY-cmexTpockoris.

2. YO-cnekrpockorist. Y®-crektp 0,04 %-To BOIHOTO pO3YMHY Ma€ MaKCHUMyM
cBiTIoNOrIMHAHHS B 005acTi 230-280 uM mipu 260 1 266 HM Ta nieperuH npu 258

HM.

3. 3 BOJHOTO PO3YMHY HEOCTITMIHY METHIICYIb(aTy MPH J0/IaBaHH] POZUUHY HOTY

YTBOPIOETHCS KOPUUHEBUI Ocajl NOJIAOAUIY:

3

H3C | H |
>N o. _O NN
H,C =

- K[i5]/HCI )
CH,0S0, (5] > T
N

7N /N\

HsC CH,4 HsC

4. HasBHICTh NUMETUIKApOAMOINBHOI TPYNM Ta CIPKK y 10HI METWICYJb(dary
BCTAHOBJIIOIOTh TMICISL MOMEPEAHBOTO PO3KIAJAHHS HUIAXOM HarpiBaHHS Ha

BosHIN OaHi 3 30 %-M pO3YMHOM HATPIIO T1APOKCUIY:

H3C\(|:+H3 ?Hg
5 )
- CH30S0; + NaOH— HaC + ITIH + Na,CO5 + 2CH,OH + Na,SO,

/N\

H,C CHg CH,



[TosiBy npu ripoJiizi AUMETUIaMiHy 1IeHTU(RIKYIOTh 3a XapaKTePHUM 3a1axoM abo

3a 3MI1HOIO KOJIbOPY BOJIOTOI0 JIAKMYCOTO TaIipy y CHHIN KOJIip.
5. Ilicns my>xHOTO TiIpoTi3y CyOCTaHIls Ja€e peakiiii Ha CyIb(aTu.

6. Ilicnis  dy>KHOro  TiAPOJI3y  YTBOPUBIIMMCS  M-TUMETHIAMIHOGMDEHO
1IeHTU(IKYIOIOTh 3@  PEaKli€l0  a30CHOJIY4YeHHS 3  JAHAa30TOBAHOIO

cyJib(haH110BOIO KMCIIOTO0. OTprMaHUil a300apBHUK Ma€ YEPBOHO-OPAHKEBUN

KOJIIp:
T
_ - N OH
(|3H3 N= HaC™
e on N=—
3 + Cl —» T
-HCI
SO,H
SO,H

KijapKicHe BU3HAYCHHS:

1. Meron K’enmppmans. Ha cyOcranmito ai00th 30 %-M  pO3YMHOM HATPIIO
TAPOKCHUIY Ta KUTBKICHO BIATaHSIOTHh BHIUIMBIITUNCS TUMETHIIAMIH Y TIpUiiMad,
SAKAA MICTUTh PO3YMH OOpPHOI KHUCJOTH. YTBOPIOETHCS TETpariapokcudopar
TUMETUJIaMiHy, SKHH BIATHUTPOBYIOTH PO3YMHOM KHCJIOTH XJIOPOBOJHEBOI.

[HarKaTop — METHIIOBUN YEPBOHUM:
B(OH); + H,O — H[B(OH)4]
(CHs):NH + H[B(OH)4 — (CHs3):N"H2[B(OH).]
(CH3):N*H2¢[B(OH)4]" + HClI — (CH3):N*H,+Cl- + B(OH); + H,O

2. CnektpodoToMeTpisi.



3.3. AnTHXOJiHeCTepa3Hi npenapaTu He3BOPOTHOT Jii.

3.3.1. Apmin

JooyBanns. Bzaemosiero HaTpit0 #-HITPODEHOIATY 3 €TUIIMETHIIOBUM €TEPOM

eTIIPOCPOHOBOIO KUCIOTOIO:
HaCO
O,N ONa + P—OC,H; —— O,N O CaHs
I\ - CH3ONa \J/
O C,Hsg P—OC,Hs

BaacruBocti. PinnHa )KOBTOrO 4 TEMHO-KOBTOT'O KOJILOPY. Manopo3unHHUI

y Bofi. 0,01% po3uun € 6e30apBHOIO MPO30poro piauHor; pH 3,5-5,5.
InenTudikaumis:

1. TY-cnekTpockorisi.

2. Y®O-creKkTpoCcKomis.

3. Peakuis 3 riIpoKCUI0M HATPit0. Y TBOPIOETHCS OpaHKEBE 3a0apBIICHHS:
o)
O,N O C,Hs  NaOH \ 4
\ / — N O C,Hs
P—OC,H; // \ /
// o}
O Vi

4. Peaxiiist 1Ma30TyBaHHS 3 HACTYITHUM a30CHOJIYYEHHSIM. Y TBOPIOETHCS a300apBHUK

CUHBO-(10JIETOBOTO KOJIHOPY:



\ \ /
// //
o) 0
NaNO ,; HCI \ _
H,N O CoHs———> [N=N O CiHs |of ——
NaOH
P—OC,H P—OC,H
/ 2 / 2
0 0
ONa
P—OC,H
// 2115
o)

5. Ilicnd my>kHOrO riApomi3y cyOcTaHlls Ja€e peakiili Ha (eHOIbHHM T1IPOKCHIL
6. Ilicmsa mirepamizamii cyOcTaHIlis Jae peakilii Ha ¢pocdaTy.

Kinbkicne BusHavenHsi. HitputomeTpist micis BIAHOBJICHHS HITPOTPYIHU [0
amMiHOTpynH. TUTPYIOTH PO3UYMHOM HATPIIO HITPUTY, IHIUKATOP — MOJKPOXMAILHUN

narip:

\ /
// /7
o o
NaNO ,; HCI .
H,N O CoHg———= IN=N O CHs |cl
P—OC,H P—OC,H
// 2''5 2''5
0 o

5NaNO, + 2KIO3; + 2HCI — 1, + 5NaNO; + 2KCl + H0



4. 3aco0m, 10 BILINBAIOTh HA e(pepeHTHY HEPBOBY cucTeMy. 3aco0H, 110 AilOTh

Ha XOJIiHePriYHi mpouecu. XoJiHO0J0KATOPH (XOJiHOJITHKH)
4.1.m-XoJtiHo0J10KaTOPH

4.1.1. ATtpomniny cyabgar

H,SO
CH,O 2=

O0—C—CH

JooyBannsa: KonneHcailis MajaeiHOBOTO JiaidbJeriAy 3 METUJIAMIHOM 1 alleTOH
JIKapOOHOBOIO KHCIIOTOI0 OTPUMYIOTh TporneHOH. KapOoHUIbHY rpylly TpOIEHOHA
BITHOBJIIOIOTh 3 OTPUMAaHHSIM TPOIEHOJIa, MICJI YOTO TAPYIOTh MOABIMHUIN 3B 30K 3
OTpUMaHHAM TporiHy. [IoTiM ecTepuikytoTh 3 TPONOBOIO KUCIOTOIO 3 OTPUMAHHSIM

atporniny. OTpUMaHHi aTPOTiH PO3UYUHSAIOTH Y KHCIIOTI CyJb(aTHiil:

H
Hj C

\o HOOC 0

+ CH3NH, + % CHzCOONa L|AIH4 [H]
0 COOH \\ 2 >
H OH

H3C CHQOH H C
HO—C—CH—06H5
2504
—
o— C CH
Hs C
> * H2804
CHZO
o— C CH

49



BaactuBocri. Kputcamiuauii mopomrok O11oro Koiasopy abo 0e30apBHIi

Kpuctaiau. Jly’ke JIeTKO pO3YMHHUN Yy BOJ1, JIETKOPO3UMHHUN y 96 %-my cnupri,

IPaKTHYHO Hepo3unmHHMM B edipi. [lnaButecs npu temnepatypi 6muspko 190°C mri

PO3KIadIaHHA.

H W o

InenTudikaumis:

[Y-cniekTpockomnis. MakcuMyMu noriauHaHHs npu 252, 258 1 264 HM.

I'PX, BEPX.

CyOcTaHIris gae peakiiii Ha cyabhaTu.

BusnaueHHst Temmneparypu IuiaBieHHsS ocHoBHM atporminy (115 — 117°C) micns

OCa/)KCHHSI PO3YMHOM aMOHIAKY:

H.C
A\
N

2

“H,S0, + 2NH ,OH —— 2
(|3H20
O—ﬁ—CH
o}

+ (NH,4),SO, + H,0

5. CyOcraH1is 1ae peakirii 3 3arajibHO0CAKyBaIbHUMU AJIKAJIO1THUMH PEaKTUBAMHU:

5.1.3 peaktuBom Jlparennopda yTBOprOEThCS OpaHKeBO-UEPBOHUIN OCA/I:

HaC HaC
3™ ™, H
N . N Bil,
K[Bil 4] 4
(|3H20 (|3H20
O—ﬁ—CH O—ﬁ—CH
0 o}
n 45 \
5.2.3 po34rHOM TKPUHOBOT KUCIOTH YTBOPIOETHCS YKOBTHM OCa;:
f— O-

OH
O,N NO, Hay
*H,S0, + —_—
2

C

A
N—H
% leo NO,
O—C—CH

I
o]

/

6. Peakmis Bitami-MopeHa — rpyroBa peakilisi Ha MOX1JHI TPOrmoBoi KuUcioTu. o

cyOcranmii y ¢apdopoBiii damil I0Jal0Th KHUCJIOTYy HITPAaTHY IAMISYY W



BUIAPOBYIOTh JI0CYXa — YTBOPIOETHCS MOMIHITPOCIOIYKA KOBTOT'O KOJIBOPY, SIKY
PO3YMHSIOTh B alETOHI W JOJAIOTh CHUPTOBUI PO3YMH Kallil0 TIIPOKCUAY —

3’ ABNISIETHCS (P10JIeTOBE 3a0apBIICHHS:

H,C HOOC
\N HéKN OH
H50; HNO 5 conc. I
/};C::l\ ?HZO HpS0, 22 /A;Z::l\ “H,SO, +
o0 on
(0] | |
| -2 2
HOOC HOOC
OH HOOC oH T\OH
O,N NO, O,N NO,
HNO 5 conc. t KOH; CH ;0H \\{:::::]//
—_— T
I,
NO2 o ok

7. YTBOpeHHs1 OeH3anp/eriay (3amax ripkoro MIrAaliio) MNPy HAarpiBaHHI aTPoOMiHY 3
KHCJIOTOIO CYJIb(DATHOIO KOHILIEHTPOBAHOIO B MPUCYTHOCTI KpPHUCTaKa Kallilo

TUXpOMaTy:

HOOC

H5C
M
H,SO, conc. N
‘ H2804 . +
?HZO
OH

OH

2
HOOC O H
OH A
KoCraO7: H'
—_—

8. T'impokcamoBa npoba. Jlo cyOcTaHIli A0Jal0Th TIAPOKCUIIAMIH T1APOXJIOPHUI Ta
HaTpifo Tigpokcua. ITotim momarots poszunH 3amiza (1) xmopumy. 3’sBiserscs

4epBOHO-(10JIeTOBE 3a0apBICHHS:



HsC
\ HsC
N \
. HZSO4 NH ,OH HCI; NaOH 9 N
(|3H20 Na,SOy4
O—ﬁ—CH
o)
- -2
o)
| Fe=—— 0
NaOHN OH
O—NH
FeCl,
—
- NaCl
KinbpkicHe BU3HAYeHHA .
1. AmpaumeTrpis y  HEBOJHOMY  CEpEIOBHIIIL,

npsime

(@)

NaOHN

OH

OH

TUTPYBaHHS

MNOTEHI[IOMETPUYHUM (DIKCYBaHHSAM KIHIIEBO1 TOUKI TUTPYBAHHS:

H.C
S

CH,O
O—|C|Z—CH
0

"HSO, +

2

2. AnkaniMmeTpis y COUPTO-XJIOpOHOPMHOMY CEPETOBHIIIL.

‘H,SO, + HCIO,—»

CH,O
O—|C|‘,—CH

3. DOTOKOJIOPUMETPIS 3a PEAKIIIEIO 3 MIKPUHOBOIO KUCIOTOIO.

4.1.2. Cxonosaminy rigpoopomiz

HAC
SN
N

CH,O
O—C—CH

HBr

OH

-Clo,



JooyBanns: KonneHcarllis MajaeiHOBOTO JiaidbJAeriay 3 METUJIAMIHOM 1 alleTOH
TiKapOOHOBOIO KHCJIOTOI) OTPUMYIOTH TpOIleHOH. KapOoHiIbHY TIpyIly TpOIICHOHA
BiJTHOBJTIIOIOTh 3 OTPUMAHHSM TpPOIEHOJIA 3 HACTYITHUM OKHCHEHHSM IOJBIHHOTO
3B’SI3Ky 3 OTpHMaHHAM ckomiHy. [loTiM ecteprdikyiOTh 3 TPOIMOBOIO KHCIOTONO 3

OTPUMaHHAM CKomoyiaMiny. OTpUMaHHA CKOTIOJIAMiH PO3YHHSIOTH Y TiApOreHOpoMii:

H
H C
N o HOOC 0
+ CH3NH, + % CHQCOON& L|AIH4 [0]
0 COOH \\ 2 >
H OH
H C CHZOH H C
HO—C—CH—C6H5
(o]
—_—
CHZO?:
H.C
SN
—_—
CH,0

BaacTtuBocri. be36apBHi npo3opi kpuctany adbo 61U KpUCTATIYHUN TOPOIIIOK.
Jlerkopo3unHHUHN y BOJIl, PO3YUHHHUM Y CITUPTI, Ty’KE€ MaJIO PO3ZYUHHUHN Y

xjopodopmi.
InenTudikaunis:

[Y-cnexkrpockomniss. MakcumyMu norjivHanHg rnpu 2511263 M.
I'PX, BEPX.

[Tutome oGepTanHs — Big —22° 1o —26°.

CyOcraHiiis gae peakiiii Ha OpoMiIy.

CyOcraH1is gae peakiii 3 3aralbHO0CaKyBaJTbHUMH aJIKaJIOITHUMU PEaKTHUBAMH.

o g bk~ w0 Ddp e

BusnauenHs TemriepaTtypu IuiaBieHHs ocHOBM arporminHy (192 — 196°C) micns

OCa’KCHHA PO3YMHOM aMOHiaKy:



H;C

‘HBr  +2NH,OH —> + NH4Br + H,0
Cl:HZO ﬁ CHZO

o O_ﬁ_CH o— C CH

7. Peakuis Bitami-Mopena — rpymnoBa peakiiisi Ha MOXiJHI TpomoBoi kuciotu. Jlo
cyocranmii y dapdopoBiii damii J0Jal0Th KHUCIOTY HITPATHY JIUMIISIAY W
BUIIAPOBYIOTH JIOCYXa — YTBOPIOETHCS TMONIHITPOCIIONYKA KOBTOTO KOJIBOPY, SIKY
PO3YHMHSIOTH B aleTOHI W JOMAOTh CIHUPTOBUN PO3YMH Kajilo TiAPOKCUIY —

3’ ABIISIETCS (P10JIETOBE 3a0apBIEHHS:

HaC HOOC
H3C\ OH
H,0O; HNO 3 conc. t° N HB
—_— B
CH,0 o
o— c CH—@ o oH
HOOC HOOC
OH HOOC on T\OH
O,N NO, O,N NO,
HNO 3 conc. t KOH; CH 30H
e e
N, o~ \OK

8. OxucHeHHs MOJIOJATOM aMOHII0 y TPHUCYTHOCTI KHUCJIOTH XJIOPOBOJHEBOT
3 ABIISIETHCS CIAOKO CIpO-KOBTE 3a0apBIEHHS, IHTEHCUBHICTh SKOI1 MOCHIIFOETHCS
pU HArpiBaHHI, a TOTIM MEPEXOJUTh B TEMHO-CHHE (SKIIO BUKOPHUCTOBYBATH
3aMiCTb XJIOPHUCTOBOIHEBOI, KUCIIOTY CYJb(aTHY TO CUHE 3a0apBIEHHS 3’ ABIISIE€THCS
BiJIpazy):

9. I'igpokcamoBa mpoba. Jlo cyOcraHilii H0Aal0Th TIAPOKCHIAMIH T1APOXJIOPUIT Ta
HaTpifo Tigpokcua. ITotim momarots poszunH 3amiza (1) xmopumy. 3’sBiserscs

4epBOHO-(10JIeTOBE 3a0apBICHHS:

o

H,C
N \ NaOHN OH
NH,OH HCI; NaOH N

-HBr —_ > +
CH,0O NaBr

o O—C—CH



HOOC HOOC
oH HOOC on \Tr/«\
O,N NO,
HNO 3 conc. t KOH; CH 3OH
e E—
I,
NO,

~

-7

KijibKicHe BU3HAYEHHSA:

1. AmunuMerpiss B HEBOJHOMY CEpEIOBHIII, MpsSME TUTPYBaHHS B MPUCYTHOCTI

MepKypiIo (I1) anreraty, iHAMKATOP — KPUCTATIYHHUMA (P1OJICTOBUH:

\ 4
LN
lg(CH4C00) ,
CHZO ‘HBr + HCIO , =220 CHZO -CIO” + HgBr, + CH,COOH
o— c CH o o— c CH

2. AprenTomerpis 3a MeTogoM DasHCca B OITOBOKUCIIOMY CEPEIOBHII, 1HIUKATOP —
OpoM@eHOIOBUI CHHIMN.

4.1.3. Ilnatudininy rizporaprpar

0 HO

COOH
o= . HOOC
> OH

BaactuBocri. binuit kpuctaniyHuil mopomok 0e3 3amaxy a0o 31 cila0Kum
cnenuiyHUM 3armaxoM, TIpKAA Ha cMak. JIerkopo3uMHHHMI y BOII, AyXKE€ Mayo

PO3YMHHUH Y CIIUPTI, NPAKTUYHO HEPOIUMHHUI Yy XJIopodopmi Ta edipi.
InenTudikanin:

1. TY-cnekTpockoris y Ba3zediHOBOMy Macii (ikcyerses B oomacti 4000-400 cmt
2. Tlutome obepranns: Big —38° o —40°.
3. CyOcraHIisi mae peakiii Ha TapTpaTd. 3 COJSIMH KaJlil0 YTBOPIOETHCS OLIMA

KPUCTTIYHHUM OCaI;



HO HO

COOH COOK
+ KCI ———>

HOOC - HCl HooC
OH OH

4. CyOcTaHiis 1a€e peakiii 3 3araJbHO0CaKyBATbHUMHU aJIKATO0iTHUMHU PEaKTHBAMU:

4.1. 3 peaktuBOM Maiiepa yTBOprO€ThCS OUIHIA Oca:

OH o OH o
N N
CHyCH; O CHy CH; O
"o o + KylHgl,] —— °"o T 2
S04 ‘ ]
5 o[Hgl 4] o Hal,
N ITI+
H

2
5. Ilpu HarpiBanHi Ha BOASHIMN OaHl cymimni MIATAQUIIHY TiApoTapTpary 3
KOHIIEHTPOBAHOIO CYJIh()AaTHOIO KHUCIOTO Y MPUCYTHOCTI B-HadTomy (pe3opiinH)
3’SIBISIETHCS  3€JieHe 3a0apBieHHs (aypuHOBUM OapBHHUK). 3 PE30PIUHOM

YTBOPIOETHCS YEPBOHO-(10JIETOBE 3a0apBICHHS:
HO

COOH H,SO, conc.t H /O /O
HooC - = />—< * 2 H—X
OH 0 H OH
OH 0 O HO
3 TR/ HO O
O

6. T'impokcamoBa mpo6a. 3 TiAPOKCHUIAMIHOM TiIPOXJIOPHUAOM Y MPUCYTHOCTI 3aii3a

(1) x10pHay YTBOPIOETHCS YepBOHO-(HI0IECTOBE 3a0apBIICHHS:



OH

H3C N |

OH
|
CH3 CH3 HaC™ N\ ] |
o/ NHZOH HCI FeCk
o o= CHj3 CH, ITIH _Fec
NH—OH OH
HsC N\
CH3 CH3
N—O

FeCI

7. Peakmis 3 tpomeonin 00 y mpucyTtHOCTi Xjopodopmy. XiiopopopMHUH II1ap

3a0apBIIOETHCA Y (h10JIETOBO-YEPBOHUN KOJIP:

s
HaC /
CH3 CH3 o
+ NaO3S N=N NH ——
OH o
H;C N | /
CH3 CH3

) e OO

8. MiKkpOKpHCTaIOCKOMIYHI peaKiIii:
8.1.3 cimmro PeitHeke yTBOPIOETHCS ToJIbUaTi KpUCTaau 310paHi y cepoinu.
8.2.YTBOpeHHs1 OpomypaTy miaTu(duUIiHy — CBITJIO-KOPUYHEBI r0JIbYaTI KPUCTAIH Y
BUTJISI/II CHOIIIB Ta MYYKIiB.
KinbkicHe BU3HAYEHHS:
1. AuuaumeTrpis B HEBOJHOMY CEPEAOBHINI, NpsME TUTPYBaHHS, 1HIUKATOp —

KpUCTATIYHIN (P10JIETOBUM:

OH OH

HaC A7 HaC™ R\ Z
HO

CH; CH (e} HO
o CH; CH4 (@] COOH o 3 3 coon
0 .HOOC +HCIO,—> (e} + H00C

OH .
N N OH
I clo,
H 4

o



2.
3.

AJKaiMeTpis B COUPTO-XJIOPOHOPMHOMY CEPEIOBHIIII.
DOTOKOJIOPUMETPISS — BHU3HAYEHHS IUIATU(IIIHY T1ApOTapTpaTy B PO3UUHI IS
1H €KIIIH 1 TabneTKax 3a peakitiero 3 Tporeoainom 000-11.

4.2.1-XoJ1iHO0JI0KATOPH

4.2.1. Ilaxikapniny rigpoiioamna

- HI

BaacruBocti. bumit  kpucramiuauii  mopomiok.  JIerkopo3uumHHUE Y

XJIOpo(OpMi, pOZUMHHUN Yy CIUPTI 1 BOJI, BAXKKOPOIYHMHHUH B €dipi 1 all€TOHI.

> W np e

OH o
N O2N NO, N O,N NO,
+ . .
N NN
NO, H NO, \

InenTudikaumis:

[Tutome o6epTanns Big +8,6° mo +9,6° (7 %-Buii cCIUpPTOBHIA PO3UYUH).

THIX, I'PX.

CyOcraHIris gae peakiiii Ha HOIUIH.

BuniuieHHs OCHOBH MaxiKapmiHy, Ky 11€HTU(DIKYIOTh:

4.1.3a yTBOPEHHSM TIKpaTy NaxikapriHy, SKui 11eHTU(DIKYIOTh 32 TEMIIEPATYPOIO

IIJIaBJICHHA:

/

4.2.3a peakuiero B3aemojii Ha (UIBTPYBaJIbHOMY Mamepi 3 mapamud Opomy i
aMOHIaKy — MICJIs HarpiBaHHS 3’ ABJISIETbCS pOKEBE 3a0apBIICHHS.

4.3.3 peaktuBOM JIFOTOJIIO0 yTBOPIOETHCS TEMHO KOPUIHEBUN OCAI.

443  3070TOOPOMICTOBOJHEBOIO  KHUCJOTOK)  YTBOPIOETHCS  CHHE-3EJICHE
3a0apBIICHHS.

3 INIy)XHHUM pO3YMHOM HATpPil0 HITPONPYCHUAY — HYEPBOHO-KOPHUUYHEBUH

NpiOHOKpUCTAIYHUI  Ocaj, SKUA PO3UMUHSIETbCS B  HAMJIMIIKY KHUCJIOTH

XJIOPUCTOBOIHEBOLI.



KinbKkicHe BU3HAYEHHS.

AUuauMeTpiss B HEBOJHOMY CEPEIOBHINI, TpsIME TUTPYBaHHS B TPHUCYTHOCTI
mepkypito (I1) arierary, iHIUKAaTOp — KPUCTATIYHUHN (hi0JICTOBHIA:

N Hg(CH3COO0),

“ HI + HCIOj —— - Clo, + HgCl, + CH3COOH

AJKaniMeTpis B CUPTOBOMY CEPEIOBUII 32 TUMOJI(DTATICTHOM.

3. Aprentomerpis, Mmeroa dasiHca, IHIUKATOP — HATPIIO €O3UHAT.

4. dotomeTpis.

TecroBi 3aB1aHHA 32 TeMOIO: «3ac00H, 10 BILIUBAKOTH HA e(DepEeHTHY HEPBOBY

cucremMy. 3aco0m, 10 AII0TH HA XOJIiHEPriYyHI Mpouecm

1. Atpominy cynbdat 3rizno AH/] E. Kommnexkconomertpii
TUTPYIOTh PO3YMHOM XJIOPHOI 3. Sxka cneuudiyHa AOMINMIKA Y
KHUCIIOTH Y CepeIOBHIII O€3BOIHOT mIaTUgUTIHI rigporaprari
OLITOBOi KMCIIOTH B MPUCYTHOCTI BUSBIISIETHCS 3a MOSIBOIO
1HUKATOpA: MOMYTHIHHS TIpu JojaBaHHl 5%

A. Kpucraniudoro pO3YMHYy aMiaKy?
¢1oneroBoro* A. nominika cenenupiaiHy*
B. Tumos0BOro CHHBOIO B. momimika B1THOBITIOFOUHUX
C. ®enondraneiny PEYOBHH
D. Metunopanxy C. mowmirika anmoaTpomniny
E. MeTuineHoBoro CHHbOTO D. nomiiika anockonojaaminy
2. Kinbkicuuii BMICT aTpOIHYy E. nomimka 6apiro

cyabdaTy B OuHHMX Kpamwsix 4. Y pesynbTari JIy’)KHOTO TiIpoii3y

MPOBI30P-AHATIITUK BHU3HAYAE AHTUXOJIIHECTEPA3HOTO 3aco0y
METO/I0M: HEOCTUTMIHY MeTHIICYNIb(aTy
A. Ankamimetpii* YTBOPIOETHCS 3-
B. HitpuromeTpii nuMetHnaminopenon.  Horo B
C. bpomaromerpii NOJAJIBLIOMY 1IeHTU(IKYIOTh

D. Mepkypumetpii PEaKIli€r0 YTBOPEHHS:



A. AzobGapBHuKa*
B. Inmodenony
C. I'impoxcamary
D. Mypekcuny

E. Tioxpomy

5. JlakToHU 3a XIMIYHOIO CTPYKTYpPOIO

€ BHYTPIIIIHBOMOJIEKYJIIPHUMU
ecrepaMu. JIaKTOHHMA LUK Yy
CTPYKTYpl XOJIHEPTiYHOTO 3acoly
M1JOKapIiHy T1APOXIIOPULY
BU3HAYAIOTh PEAKIIIE€I0 YTBOPEHHS:
A. T'impokcamaty™
B. A3o0apBHuKa

C. Immodenomy
D. Mypekcuny

E. Tioxpomy
Kinepkicue BHU3HAYCHHS
IPOTUTIIAYKOMHOTO 3aco0y
N1JOKapHiHy T1APOXJIOPUTY

XIMIKaHQJTITUK TTPOBOJUTH METOIOM
anuIuMeTpii B HEBOJHUX
pO3UMHHUKAX. Sk  TUTpOBaHUI
PO3UMH BiH BUKOPHCTOBYE:

A. xnopHy kucnoty*

B. Hatpiro rigpokcua

C. HaTpito HITPUT

D. Harpiro egerar

E. xamito Opomart

7. EctepHuii 3B’S30K Yy CTPYKTYpi

XOJIIHEPTIYHOT O 3aco0y

mIaTuQUIHY rigpoTapTpary
0OyMOBIIIOE ~ PEaKII0  YTBOPEHHS
3a0apBIICHOTO TiIpokcamary. SKuii
3 nepeiyeHux PEaKTHUBIB
BUKOPHUCTOBYIOTH Yy 1IN peaKilii?

A. 3amiza xnopug*

B. Hatpiro xmopua

C. xaumiro foaun

D. Hatpito HITpUT

E. amoHniro xmopusg
OnuuM 3 TPOIYKTIB MeTaboi3My
aTpOIIIHY B OpraHi3Mi € HOPATPOIIiH.
Axka peakuis OloTpaHcpopmarii
MPUBOJNTHh JI0 YTBOPEHHS I[HOTO
MeTabomiTy?

A. JleameTuiatoBaHHS *

B. AuerniaroBanus

C. I'iapokcumoBaHHS

D. I'iaponizy

E. ['moxyponyBaHHs
VY mpoueci MmeTabo0m13My JTIKapChKUX
3ac001B BiIOYBAETHCS X OlOXIMIUHE
MEePETBOPEHHS i Ji€l0 (EPMEHTIB.
OmgHuMm 3 HampsiMKiB MeTabomi3My
aTpPOIIIHY € peaKIlis:

A. N-gemetTniaroBaHHs™

B. Bignosnenns

C. JleranoreHnyBaHHs

D. JleaminyBaHHs

E. S-oxkucHeHHs



10.XoniH006I0KaTOp aTPOITIHY CyJbdaT A. benzanbueriay*
HAJIE)KUTD 110 coJieit B. Aueranpuaeriay
HITPOT€HOBMICHUX OCHOB. SIKUM C. Amoniaky
METOJIOM ITPOBOJISITh HOTO KUIbKICHE D. CipkoBojHIO
BU3HAYCHHS? E. ®opmansaerimy

A. armmumeTpis 'y HeBomHoMy  13.Y IIEHTPAJTbHIH aHATITUIHINA

cepeIOBHIII* naboparopii dhapMaleBTUYHOTO
B. npsima KOMITJIEKCOHOMETpIS M1IITPUEMCTBA 3IIACHIOETHCS
C. anmkamiMeTpis 3a 3aMICHUKOM KOHTpOJIb siKOCTI 0,1% 10’ €KIIIHHOTO
D. agkamimeTpis 3a 3aMiCHUKOM pO3UMHY aTpommiHy cyibdary. 3a
E. 3BOopoTHa nepumerpis PaxyHOK cyJib(aT-10HIB
11.TTpoBi3op-aHANITUK  MIATBEPIKYE 11eHTU(IKYBATH 1104y PEUYOBUHY
HasBHICTh aTPOMiHYy B CyOcCTaHIIil MOXHa TIpU B3AEMOJII 3 TaKUM
aTpomiHy CyJib(ar peakmiern 3 PEaKTUBOM:
pPO3YMHOM  Kajilo HMOJBICMYTaTy. A. bapito xiopug*
SIkoro KoOJmpOpy Ocalx yTBOPIOETHCS B. Mizi (IT) cynsdar
MpY LIbOMY? C. Kamiro riogun
A. OpaHxeBo-u4epBOHOTO™ D. Harpiro riapokapOoHaT
B. bnakutHoro E. Amosnito xiopun
C. Ciporo 14 Atpomniny cynbdar — JiKapChbKUAN
D. binoro 3 poxeBuUM BiATIHKOM 3aci0, M0 BUABISE XOJIHOJITUYHY
E. CsiTio-3eneHoro 0. Kinbkicue BU3HAYCHHS
12.TIpoBizop-aHANITUK  MiATBEPIKYE aTporiHy  cyinbdary  METOJIOM
HAsBHICTh aTPOMiHy B cCyOcCTaHIIil anuIuMeTpii B HEBOJHOMY
aTporiHy Cylnb(aT peakiien 3 CEPEIOBHUIIll MOXJIMBE 32 PaXyHOK
KHUCJIOTOIO CIpYaHOIO HAsSIBHOCTI B CTPYKTYpP1 PEUOBHHH:
KOHLIEHTPOBAHOIO MpU HArpiBaHHI B A. TpeTUHHOTO aToma
OPUCYTHOCTI  Kalil0 JAUXPOMATYy. HITpPOTreHy*
3anax SKOi pEYOBUHU MPHU ILBOMY B. cniupToBoro riapokcuiy

BITUyBAETHCS? C. ¢deninpHOTO paguKamy



D. ecrepHoi rpynu
E. 3B’s13aH01 cyJbdaTHOT

KHCJIOTHU

15.Atponiny cynbdar — JIKapChKUi

3aci0, 110 BUSBISE XOMIHOMITHYHY

TTO. Kinekicue BU3HAUYECHHSI
aTpoImHy  cyidbdaTy  METOJAOM
aJKaaiMeTpii B CIIUPTO-
XJIOpOohOPMHOMY CepeoBHIIT

MOKJIMBE 3a PaXxyHOK HasBHOCTI B
CTPYKTYp1 pEUYOBUHHU:

A. 3B’s3aH01 cyJb(aTHOi
KUCJIOTH™

TPETUHHOI'O aTOMa a3oTy

CIIUPTOBOTO T1APOKCHITY

OO0 W

. (pEeHIIIBHOTO paguKaIly

E. ectepnoi rpynu

16.0mHUM 3 TPOAYKTIB METa0OIi3My

aTPOITiHY B OpraHi3Mi € HOPaTPOITiH.
SAxa peakuis  OioTpancdopmairii
MPUBOANTH JI0 YTBOPEHHS I[HOTO
MeTaboiTy?

A. JleameTnmoBaHHs ™

B. AuerumroBanus

C. l'iapokcumoBaHHs

D. I'iaponizy

E. I'mokyponyBaHHs

17.Atponiny cynb(par — TpOHmaHOBUI

aNKaJoif XOoJIIHOOJOKATOpHOI ii.

3aJIMIIOK TPOMOBOi KUCIOTH B

18.51ka

19.0mn1€r0 3

CTPYKTYpi PEYOBUHU
171eHTU(PIKYIOTh peaKIlero
YTBOPCHHS:

A. TloxiHiTpOCTIONYKH*
B. Ingodenony
C. I'impokcamary
D. Mypekcuny

E. A3o00apBHUKa
JTOMIIIKA, y  JIKapChKId

pedyoBuHI  “ATpomiHy  cyibdar”’
BUSIBIIETBCS 32 BHUMIPIOBAHHSAM
ONTUYHOI TYCTHUHM PO3YUHY Il€T
peyoBuHu y 0,01 M po34uuHi KUCIOTI
XJIOPUCTOBOJIHEBOI  3T1IHO hi (o)
BuMor JIOVY?

A. Anoarponin*®

B. Anockononamin

C. CroponHi aykanoiau

D. Teodinin

E. BigHoBm0OI0Y1 pe4OBUHU
TPYNOBUX  SIKICHUX
peakIiii Ha amKaloiad, IOXigHi
peakitis

TPOIIOBOI  KUCJIOTH €

Bitami-Mopena. B pe3ynbrarti
peaxiii CrocTepiracTbes:

A. ®ionerose 3a0apBiIeHHST™*

B. 3enenuii ocan

C. Cune 3abapBneHHs

D. 3anax 3eneHux s01yK



E. ’KopTo-3enena A. OntuyHy rycTuHy*

bayopecueHItis B. Kyt o6epTanus
20. SAxwmit Gbi3uuHmit MMOKa3HUK C. BoaHeBwii moka3HUK
BUMIPIOIOTh ~ JJIs1 ~ BU3HAYEHHS D. Temnepartypa miaBiaeHHs
cenu(iuHOT TOMIIIKH aroaTpomiHy E. Iloka3Huk 3aJI0MJIEHHS

y cyOcTaHIlii aTpominy cyibdarTy 3a
BuMoramu J[DVY:
Curyauniiini 3agaui 3a TeM010: «3ac00M, 110 BIVIMBAKOTH HA e()ePEHTHY HEPBOBY

cucremMy. 3aco0m, 10 AII0TH HA XOJIiHEPridyHI mpouecm

1. Busnauntu MacoBy uyactky atporiny cyibbary (M. 676,8) B
JIKapCchKOMY 3aco0i1, KO Ha TUTpyBaHHA HaBaxku 0,4990 r arpomiHy cynbdaTy
ButpaueHo 7,42 mi 0,1 M po3unny xsopHoi kucinotu (KIT = 0,9982).

2. Busnauutu MacoBy uyactky atporiHy cyibbary (M. 676,8) B
JiKapcbKoMy 3aco01, ko maca HaBaxku 0,4983 r, 06'em 0,1 M po3unHy XJIOpHOi
kucnoTu (KI1=0,9892), mo ButpayeHuii Ha TUTpYBaHHS - 7,42 MIL.

3. Busznauutu 06'em 0,1 H pozuuny xmopuoi kucnotu (KIT = 1,0125), axuit
Oyne Butpadeno Ha tutpyBaHHs 0,2510 r maxikapminy rigpoionuay (M.wm.
6e3BogHOrO 234,48), SKIIO BiICOTKOBUN BMICT OyIliBakaiHy B JIIKAPCHKOMY 3ac00i -
98,80%.

4, BusnaunTi MacoBy 4acTKy ckomojaminy riapoopominy (M.m. 303,35) B
J1KapchbKOMY 3ac001, SKIIO Ha TUTpyBaHHs HaBaxku 0,199 r Oyno ButpayeHo 6,19 mn
0,1 H po3uuny nepxinopatHoi kuciotu (KI1=0,9916).

d. Busznauut 06’em 0,1 H poszunny xmnopnoi kucnotu (KI1=0,9835), skuii
Oyne ButpadyeHuii Ha TutpyBanus 0,547 r mnatudininy rigporaprpary (M.m. 337,41),

SKIIO KUIbKICHUN BMICT IJIATU(UIIHY T1IpOTapTpaTy B Jikapcbkomy 3aco01 — 99,00%.



5. 3aco0u, 10 Ail0Th MEPEBAKHO HA a/IpeHePrivyHi mpouecu
5.1. AnpeHomiMeTHKH
5.1.1. Enine¢gpuny rigpoxsaopua adbo taprpar (AJApeHaJliHy riApoxJiopuj

abo TaprTpar)

HO HO
OH OH HO COOH

| I
HO CH-CH,~NH—CH, - HCI HO CH-CH,—-NH—CH,3
HOOC OH

JlodoyBanHsi:  B3aemomiero  XJOpaneTWINIpOKAaTeXiHy 3 HaJJIMIIKOM
METHJIaMiHy, 3 HACTYITHUM BiJHOBJICHHSM BOJHEM HaJ HikeleM PeHero oTpuMyloTh
paleMiuHy CyMmill, SIKy pO3/IUISIOTh Ha 130MEpH 3 BAKOPUCTAHHSM (—) BUHHOT KUCJIOTH.
st otpumaHHs emiHedpUHY T1APOXIJIOPUy OTPUMAHHUMN emHEPPUH POIUUHSIOTH Y

pPO3BEIEHIN KUCIIOTI XJIOPUCTOBOAHEBII:

HO HO, HO,
o o] OH
I CH3NH, I Hoi N I
HO C—CH,—Cl —— HO C—CH,-NH-CH; —— HO CH-CH,-NH—CHg
HO
HO COOH
OH
HO Hooc OH
HO CH-CH,-NH—CH; - HC
(l)H
HO CH-CH,-NH—CH, HO,
(|)H HO COOH
HCI
HO CH-CH,—NH—CHj,

HOOC OH
[Tpupoauuii i3omep eninedpuny(—) y 50 pa3iB OUTbIIT aKTUBHUM, HIXK (+)130Mep.
BaactuBocri. bini abo 61 3 »OBTYyBaTUM BIJITIHKOM KPUCTAJIIUHI PEYOBUHU
0e3 3anaxy. Jlerkopo3uuHH1 y BOJ1, MPaKTUYHO HEPO3UMHHI B edipi 1 xsaopodopmi.
Manopo3unnni B etanodi. [Togi6HO 10 iHMUX (HEHOMIB, 111 CTIOTYKH POZYMHSIOTHCS B
pO3UMHAX JyTiB, 3/JaTHI OKHUCHIOBAaTHCh. Ilim Ji€r0 CBITIAa Ta KUCHIO TOBITPS
YTBOPIOIOTHCS 3a0apBIICHI MMPOTYKTH OKUCHECHHS.
InenTudikaumis:
1. TIutome oGepTanus: Big —48° mo —54°.
2. Y®-cnekrpockomisa. B 0,1H kucioTi XJopucToBoAHEBI Mae MaKCUMyM Tipu 279

HM.



3. Temneparypa mnaBineHHs (174-152°C) ocHoBu emiHeppuHY, TMICIA JTY>KHOTO
T1APOTI3Y:

HO HO
OH OH

| N H |
HO CH-CH,~NH—CH, - HCl ———= HO CH-CH,—NH—CH,

NH 4

4. CyOcTaHIisi 1a€e peakiii 3 3a3a1bHO0CAKYBATEHUMHU JIKAIOTTHUMH PEaKTHBAMHU.
5. CyOcraHIis 1a€e peaxiiii Ha XJIOPHIH.
6. CyOcraHIis 1ae peaxiiii Ha TapTpaTH:

a. 3 COJISIMU KaJlil0 YTBOPIOETHCA OTMI KPUCTAIIYHUNA OCaI:

HO HO
COOH COOK

+ KCIl —— >

HOOC - HCI HOOC
OH OH
b. Ilpu wnarpiBanHi Ha BOAsSHIN OaHi cymimi emiHedpiHy TapTpaty 3
KOHLIEHTPOBAHOIO  CYyJIb(AaTHOK KHCIOTOK y MPHUCYTHOCTI PE3OPLHHY

3’ ABJISIETHCS] UEPBOHO-(PiosIeTOBE 3a0apBiIeHHS (aypHHOBUI OAPBHHUK):
HO

COOH H,SO,4 conc.t H /O /O
HOOC ~ X v 2HX
o) H OH

OH
O]

OH
O]
H + 3 e
" ” /Jllii[//t]lliil\
HO HO OH

7. 3 po3unHom 3amiza (l11) ximopumy yTBOpIOETHCS cMaparJoBo-3eJIeHe 3a0apBICHHS,
K€ TEepPexXoje y BUIIHEBO-YEPBOHE MPHU J0JaBaHHI JEKUIbKAa Kpameib PO3UHHY

amoHiaky (3MiHa pH cepenoBuiia), a MOTIM B OPaHKEBO-YEPBOHE

HO CFE/O

OH \ OH
| FeCl 5 |
HO CH-CH,~NH—CH; —> o) CH-CH,~NH—CH,



8. Ilpu narpiBanni g0 60°C 3 1%-M pO3YMHOM Kallil0 MOJaTy Ta PO3BENIECHOIO
KHCJIOTOIO  OpTO(OCPOpHOIO  yTBOPIOETHCS ~ CTIMKE  4YepBOHO-(10JIETOBE
3a0apBJICHHS.

9. Peakmiss okucHeHHs (BiApi3HEeHHs emiHedpuHy Bix Hopemninedpuna) 0,1H
pO3YMHOM HOay B ABOX OydepHMX po3umHax, mo Marotb PH 3,56 ta 6,5.
Eninedpun, 3a nuux ymoB npu pH 3,56 Tak 1 6,5 yTBOpIoe aipeHOXPOM (TEMHO-
yepBOHE 3a0apBiacHHs npu PH 3,56, yepBono-dioaerose mpu pH 6,5):

o)
HO \
OH OH
| I O—
HO CH-CH,~NH—CH; ————>

pH 3.6/6.5

N

/
HaC

10.11pu 3mimyBaHHI po34Hy emiHepuHy TapTparty 3 4%-M po3unHoMm Mepkypito (11)

cyJib(aTy OCTYTIOBO YTBOPIOETHCS POKEBE 3a0apPBIICHHS:

HO —0
Hg
OH \ OH
| Hg(CH 4C00) |
HO CH-CH,~NH—CH, —— o CH-CH,~NH—CH,

11.V nyxHOMYy cepeloBUUIlI PO3UYMH emiHEe()PUHY OKHCHIOETHCS KHMCHEM MOBITPS 3

YTBOPEHHSIM aJIPEHOJIIOTHHY — )KOBTO-3€JIeHa (PITyOpeCIeHITIs:
HO
HO

OH OH
[O]NaOH HO

|
HO CH-CH,~NH—CH; ———— \
N

/
HsC

12.ITpu HarpiBaHHi 3 HaTpit0 ab0O KaJiio TIPOKCUAOM €MiHePpPUH Ta HOpEmiHEPPUH
3a3HAIOTH T1IPaMiHOBOTO PO3IICTUICHHS, YTBOPIOETHCS 3,4-TUT1ApOKCcHUaeTO(HheHOH
1 MeTUJIaMIH, SIKMA Ma€ XapaKTepHUW 3amax abdo BHU3HAIOTH 3a JOMOMOIOIO

YEPBOHOTO JJAKMYCOBOTO TIanepy (3MiHa Ha CHHIN):

HO HO

OH ﬁ

| NaOH; t
HO CH-CH,-NH—CH; ———— HO C—CH; + H3C—NHZT



13.Peakiiisi 3 OKMCHEHHS 3 peakTUBOM ToJjuieHca («CpiOHE a3epKaio»), peakTHBOM

®deminra (Oypuit ocan):

HO

o)
(I)H AN Cl)H
HO CH-CH,—NH—CHj; + [Ag(NH 3),]JOH ——— o=<;>—cH—c:H2—NH—CH3 +Ag¢ + NH 3 + H,0

14.0OxucHenHs 3 1,2-TuHITPOOCH3CHOM Y JIY)KHOMY CEpPEIOBUII YTBOPIOETHCS O-
xiHOH. Bi10yBaeThcs BiTHOBIICHHS 1,2-TUHITPOOEH3EHY 70 3a0apBIICHOTO B CHHE-

(bioeTOBHI KOJIP CIOIYKH X1HOITHOT OYJOBH:

KO__

HO N02 (o) N Cl)Na
OH NO, OH | NS
| NaOH | ~o

HO CH-CH,—NH—CH; + — O0=— CH-CH,—~NH—CHg +

KisibKicHe BU3HAYEHHS :
1. AnuaumeTpis B HEBOJIHOMY CEPEIOBHIIIL, CEPETOBHII O€3BOTHOI OIITOBOI KHCIIOTH,
IHIUKATOp — KpUCTAMYHUNA (iosieToBUi abo MeTuinoBuil ¢ioneroBuid. Jlms

XJIOPUCTOBOJIHEBOX COJIi THUTPYBAHHS MPOBOMATH y MpHUCYTHOCTI Mepkypiro (1)

areTarTy:
HO
?H HO COOH
HO CH-CH,—-NH—CH; - + HClo, —
HOOC OH
HO
Cl’H ',*+ HO COOH
—> HO CH-CH,-N—CH, - ClO, +
||4 HOOC OH

2. DOoTOKOJIOPIMETPIA IS BUZHAUEHHS YV PO3UMHAX I 1H EKIHN.
y

5.1.2. Hopeninedpuny rizporaprpat (Hopaapenasiny rixporaprpar)
HO
(|3H HO COOH
HO CH-CH,—NH, -
HOOC OH

Jlo0yBaHHs:



1. Bzaemoniero 3,4-muriipokcuOEH3aIbIETIAy 3 11aHICTO KHUCIOTOK OTPUMYIOTh
I[IaHT1JIPUH, IKUH Jaj1i BIIHOBIIIOIOTH B HOpeniHeppuH. Po3unHAIOTE y TapTpaTHiit

KHUCJIOTI:

HO
0
I HCN

o C—H — HO CH CN — » CH CH,-NH,

2. Konnmencamist 3,4-nmuaneTokcuOCH3aIBICTIy 3 HITPOMETAaHOM Ta HACTYITHE
BIJIHOBJICHHSI HITPOTPYIH, MOTIM NPOBOAATH JY>KHHM TIAPOI3 Ta POZUUHEHHS Y

TapTpaTHIN KUCIOTI:

CH,;COO CH3COO0 CH;COO0

O O e}
Il CHsNO, I H I
CH4CO0 C—H =% CH,C00 C—CHy-NO, ——= CH,CO0 C—CH,-NH,

HO COOH
CH;COO HO

o) > < OH
Il NaOH HOOC OH | HO COOH
CH,COO0 C—CH,-NH, > HO CH-CH,-NH, - >—<
HOOC OH

BaacruBocri. bim abo 611 3 %&OBTYyBaTUM BIATIHKOM KPUCTaNI4HI PEYOBUHU

0e3 3amaxy. Jlerkopo3uuHH1 y BOJ1, MPAaKTUYHO HEPO3UMHHI B eipi 1 xsmopodopmi.
Manopo3unnHsi B etaHoJil. [logi6Ho 10 1HIUX (HEHOMIB, LI CHOIYKH PO3UMHSIOTHCS B
pO3YMHAx JIYyTiB, 3/IaTHI OKWCHIOBATHCh. Iliml Ji€r0 CBiTJIa Ta KHUCHIO TOBITPS
YTBOPIOIOTHCS 3a0apBIieH] MPOIYKTH OKUCHEHHSI
InenTudikaumis:
1. Tlutome obGepTanns: Bix —44° no —48°.
2. Y®-cnekrpockomnisa. B 0,1H kucioTi XJaopucToBoAHEBIH Mae MakCUMyM Tipu 279
HM.

3. Temmepatypa masnenss (100—106°C) ocHoBu HoOpemiHEDPHUHY, MICHIS JTy>KHOTO

riapomi3y:
HO HO
OH HO COOH OH
| NH 4OH |
HO CH-CH,—NH, - — CH-CH,—NH;
-NH,Cl
HOOC OH

4, CyOcraHilis ga€ peakilii 3 3a3a1bH00CAIKYBATbHUMHU AJIKAJIOITHUMHU PEaKTUBAMU.



5. CyOcTaHI1iisl 1a€ peakilii Ha TapTpaTH.
6. 3 po3unnom 3amiza (l11) xiopuay yTBOprOETHCS cMaparioBo-3eJieHe 3a0apBIICHHS,
SKEe TIePeXOjic y BUITHEBO-YEPBOHE IMPH JOJaBaHHI JEKUIbKa Kpareiab PO3UHHY

aMoH1aKy (3MiHa PH cepemoBuiia), a MOTIM B OpaHKEBO-UYEPBOHE:

HO CIFe/o
OH OH
FeCl 5 \ |
HO CH-CH,—NH, —— O CH-CH,—NH,

7. Ilpu narpiBanni g0 60°C 3 1%-M pO3YMHOM Kallif0 MOJATy Ta PO3BEIICHOIO
KHCIIOTOIO ~ OpTOPOCPOPHOIO  YTBOPIOETHCS  CTIMKE  4E€pBOHO-(P10JIETOBE
3a0apBIICHHS.

8. Peaxuis okxucHeHHs (BiApi3HEHHs HopemiHeppuHa Bix emiHedpuny) O0,1H
pO3UMHOM Mooy B ABOX OydepHMX po3uuHax, mo Marotb pPH 3,56 ta 6,5.
Eninedpun, 3a mux ymoB npu pH 6,5 yTBoproe HOpaapeHOXpPoM (TEMHO-UYE€pPBOHE

3a0apBIICHHS):

HO
OH

3\
| Iy OH
HO CH-CH;—-NH, ——— o=
pH6.5
N
H

9. Ilpwu 3minryBaHHI po34nHy HOpeniHehpuHy TapTpary 3 4%-M pO3UMHOM MEPKYPII0

(I1) cyabdary MOCTYyNOBO YTBOPIOETHCS POXKEBE 3a0apBICHHS:

HO —0
Hg
OH OH

| Hg(CH 4,000) , |
HO CH-CH,~NH, —232 ¢ CH-CH,—NH,

10.OxucHenss 3 1,2-AMHITPOOCH3EHOM Y JY>)KHOMY CEpPEIOBHII YTBOPHOETHCS O-
xiHOH. BinOyBaeTbcs BigHOBIEHHS 1,2-1MHITpOOEH3€EHY /10 3a0apBICHOTO B CHHE-

¢b101€TOBHIA KOJIIP CIOMYKH X1HO1THOT OYT0BU:

KO
HO NO, o |N (l)Na
OH NO, \ OH N
| NaOH | Z g
HO CH-CH,—NH, + — 0= CH-CH,=NH, +



11.Peakiiisi 3 OKMCHEHHS 3 peakTUBOM ToJjuieHca («CpiOHE a3epKaio), peakKTUBOM

®deminra (Oypuit ocan):

HO (o)
OH \ OH

HO CH-CHy=NH, + [Ag(NH 3),]JOH——> 00— CH-CH,—NH, +Ag¢ + NH 5 + H,0

12.1lpn wHarpiBanHi 3 HaTpiro ab0 Kajilo TIAPOKCHIOM HOpCEMiHEPPHH 3a3HAYAE
TiAPaMiHOBOTO  PO3IICIIJICHHS, YTBOPIOEThCS  3,4-murinpokcuaneTodeHoH 1
aMOHIaK, KU Ma€ XapaKTepHHUH 3amax abo BH3HAIOTH 3a JOIMIOMOTOI0 YE€PBOHOTO

JAKMYCOBOTO Hanepy (3MiHa Ha CUHIN):

HO HO
OH |Cl)

NaOH:; t
_—

|
HO CH-CH,~NH, HO C—CHy + NHg}

KisibKicHe BU3HAYEHHS
1. AnuammeTpisi B HEBOJIHOMY CEPEIOBHIII, CEPEIOBHII O€3BOHOI OIITOBOT KMCIIOTH,

1HAMKATOP — KPUCTATIYHHUNA (PiosieTOBUI a00 METUIIOBUH (D10IETOBHIA:

HO HO
OH
I HO COOH o H oA HO COOH
HO CH-CH,—NH, - +HCIO, —HO CH—CHZ—N\ 'C|O4- +
HOOC OH H HOOC OH

2. DOoTOKOJIOPIMETPIA U1 BUZHAUECHHS V PO3YUHAX TS 1H €KIIHA.
y

5.1.3. ®enineppuny rigpoxaopun (Me3aTon)

HO
OH

|
CH-CH,~NH—CH; - HCI

JlodyBanHs: B3aemozieto xiopaneTuaOeH300y 3 HaJIUIIKOM METHIIaMIHY, 3
HACTYITHUM BiJHOBJICHHSIM BOJHEM HaJa HikeleM PeHero OTpuMyIOTh paneMidHy
CyMIilll, SIKy PO3JUISIIOTh Ha 130ME€pU 3 BUKOPHUCTAHHSIM (—) BMHHOI Kuciotw. s
OTpUMaHHA (QeHIeppiHy TIIAPOXJOpUAY OTpuMaHuil ¢deHuedpiH PO3UUHSIOTH Y

PO3BEJIEHI KUCIIOTI XJIOPUCTOBOHEBI:

HO HO HO
o o OH
Il CH3NH, [l Hayi Ni HCl |
C—CH,—-Cl —> C—CH,-NH-CH —8@™M > CH-CH,—NH—CH5 - HCI



BaactuBocri. binuii abo O6inuit 3 KOBTYBaTHUM BIiATIHKOM KpPHUCTaTIYHUI

nopomok 0e3 3amaxy. Jlerkopo3umHHUN y Boai, 96 %-My coupTi 1 IOpaKTUYHO

HEPO3YUHHUI B edipi.

o o bk~ W

8.

InenTudikaumis:
[Tutome obepTanns: Big —43° mo —47°.

Temmneparypa mraBnenns (171-176°C) ocuoBu deHinedpiny, MCIs JTy>KHOTO

T1APOTI3Y:
HO HO
OH OH
| NH 4OH |
CH-CH,-NH—CH; - HCI Mo CH-CH,—~NH—CH,3

Temmneparypa masienns cyocraniiii (143°C).
CyOcraHi1is ga€ peakiiii Ha XJIOPUIH.
CyOcraHi1is gae peakilii 3 3a3aJ1bH00CA)KyBaIbHUMHU AJIKAJIOITHUMHU PEAKTUBAMH.

3 po3uunowm 3aiiza (1) xmopuny yrBoproetscs (ioseToBe 3a0apBICHHS:
FeCl,

HO O
OH OH

Fedl |
CH-CH,~NH—CH, ——» CH-CH,~NH—CH,
3 pO3YMHOM KyNpyMy CyJib(aTy y IPUCYTHOCTI HATPIIO T1JPOKCUTY YTBOPIOETHCS

KOMILJIEKC CUHBO-(P10JIETOBOTO KOJILOPY, IKUW HE PO3UMHAETHCS B edipi (edipHuit

ap 3JIMIIAETHCS TPO30PUM) Ha BIAMIHY B eepUHYy:

HO
HO CH-CH,~NH—CH,
" .
CuSO,; NaOH
2 CH-CH,~NH—CHy ——+——= o
-Na,SO0, Cu
HO /
O \

|

Peakriist yTBOpeHHS a300apBHUKA OPaHXEBO-YEPBOHOTO KOJIBOPY:



NE= HO

HO OH
OH |

| . NaOH CH-CH,~NH—CHj

CH-CH,~NH—CH, + cl —

oy Wy
SO4H

KinbkicHe BU3HAYeHHS !

1. AnxamiMerpisi, mpsMe TUTPYBaHHS, KIHIIEBY TOYKY THUTPYBaHHS BHU3HAYAIOTh
noTeHiioMeTpudHo. Tutpyrots y cymimni 0.01H kuciaotu Xja0pHCTOBOJHEBOI 1
96%-m cupTy:

HCl + NaOH — NaCl + H;0

HO
(l)H OH
|
CH-CHy,—~NH—CHj + HCI + NaOH — CH-CH,-NH—CH; + NaCl + H,O

2. bpomaromerpiss (g 1H€KIMIAHOTO PO3YMHY), 3BOPOTHE TUTPYBAaHHA 3

HO

KOHTPOJIBHUM JIOCTIZOM, IHAUKATOP — KPOXMAJIb:

KBrOs + 5KBr + 6HCI — 3Br; + 6KCIl + 3H:0

HO HO Br
OH OH

|
CH-CH,—~NH—CH, + 3Br, ——> Br CH-CH,—-NH—CH; + 3HBr

Br
Br, + 2KI — I, + 2KBr
I> + 2Na>S:03 — 2Nal + NaxSsOe¢
3. ApreHTomMmerpis, mpsMme TUTpyBaHHsS 3a wmetomom DasHCca, I1HAUKATOpD —

OpoM(pEeHOIOBHI CHUHIM:

HO HO

OH OH
CH3COOH

| I
CH-CH,~NH—CHz - HCI + AgNO; ——> CH-CH,~NH—CHg* HNO 3 + AgCl

5.1.4. E¢denpuny rigpoxiopug
OH CHj

|
QCH—CH—NH—CH3 - HCl

Jlo0yBaHHs:



1. KonaeHcaris OeH3almpJeriay 3 HITPOETAHOM 3 OTPUMAaHHSM 2-METHJI-2-HITpo-1-
dbeHuIeTaHoy, SKUH MOTIM BiIHOBIIOIOTH. IIpOAYyKT BIAHOBJICHHS MPEICTABIISAE
co00I0 CyMII 130MepiB, 3 SAKOi APIOHOI0 KPUCTATI3AIIE€0 BUITy4YaloTh L-i3omep.
MeTuTtoBaHHSIM  OCTaHHBOTO OTPUMYIOTh €(EApUH, SKUWA IOCTIM pearye 3

KHCJIOTOIO XJIOPHUCTOBO/JHCBOLO!

CH C 3 CHy
// CoHsNO, I CHgl |
C|:H CH- N02—> CH CH NH, ——> CllH—CH—NH—CH3
H

OH OH
CH, CHj,
| HCl |
C|ZH—CH—NH—CH3 —> CH-CH—NH-CHg + HCI
OH CH,
2. 30po/KyBaHHS TIIFOKO3M KapOoJIira3zor IPLKIKIB Y IPUCYTHOCTI OEH3aIbAETILy,
SKHHA 3a IIMX YMOB MEPeTBOPIOEThCS Y (—)-1-henin-2-keronponanon. OcraHHi
BIJIHOBJIIOIOTh BOJAHEM Yy NPHUCYTHOCTI METWUJIAMIHy 3 OTPUMaHHSAM e(eapuHy.

E(l)CIIpI/IH pearye€ 3 KHCIOTOI XJIOPHUCTOBOJHCBOIO 3 OTPHMAHHAM e(bez[pHHy

T1APOXIOPHI;
(@) O CH3
// I CH3NH, / H,; Pt |
- ?H-C—CHs > C|ZH—CH—NH—CH3
H OH OH
CHj
HCl
?H—CH—NH—CHs — CH-CH—NH-CHjg - HCl

OH

BaacruBocti. be30apBHi royiyaTi Kpuctanu abo O1TMH KPpUCTAIIYHUANA TOPOIIOK
0e3 3amaxy, Tipkud Ha cMmak. JIErKOpO3YMHHWN y BOJI, PO3YMHHHA Yy CIHPTI,
MPaKTUYHO HEPOZUMHHUH B edipi.

OcHoBa edenpuny po3urHHa y BOA1, TOMY IiJ1 JII€I0 JIYT1B HA PO3YMH HOTO coJli
ocan He Bumanae. [{lum edeapuny rigpoxiopua BiIpI3HIEThCS Bijl 0araThb0X 1HIIMX
COJIEN aJIKAJIOI/IIB.

InenTudikaumis:

1. Y®-cnekrpockornis. Mae makcumyM nipu 251, 257 1263 Hwm.
2. IY-cnektpockortis.

3. THIX.



[Turome oGepranus: Big —33,5° mo —35,5°.
Temneparypa masnenns — 100-106°C.
CyOcTanIiis gae peakiiii Ha XJIOPUIH.

CyOcraHiI1is gae peakilii 3 3a3a1bH00CaIKYBATbHUMHU aJIKAJIOITHUMHU PEaKTUBAMU.

L N o g b

Peakiist 3 peakTiBOM Mapki — YTBOPIOEThCS IHTEHCUBHE OJTaKUTHE 3a0apBICHHS:

(|:H3 o C’)H (|:H3
H,S0O, conc.
2 @—CllH—CH—NH—CHs + H—</ 2ma H3C—NH-H?—C:@:CH@?H—CH—NH—CH3
OH H CHg OH

9. 3 po3unHOM KynpyMy cysib(aTy Yy NpUCYTHOCTI HATPIIO TIAPOKCUTY YTBOPIOETHCS
KOMILJIEKC OJIAKUTHOTO KOJIbOPY, SIKMM po3uuHsEThC B edipl (edipHUil map

3a0apBIIIOETHCS Y TEMHO-CIpUNA KOJIIP):
CH,

|
Q?H—CH—NH—CHg
CH,4 @) /

| :
Q?H—CH—NH—CH3- hoy CuSO4; NaOHI=
- Na,SO,; NaC
o / \
QCH CH—NH-CH,4

CH3
10.Peakmist oxucHenHs 3 rekcarmaHodeppatom (IIl) kamito — yTBOPHOETHCS
XapaKTepHUM 3arax OeH3aIbAeri 1y (3amax ripkoro MEeraao):
" ot e
K3[Fe(CN)g; t / HsC

CH-CH-NH-CHjg KolFe(CN)el: c/ .

| \ NH-CH,

OH H

11.PeakIiisi 3 HIHTIIPUHOM — YTBOPIOETbCS OAPBHUK CUHBOTO KOJIbOPY:

0O o)
// CH, o
- | //
—O0 + C|:H—CH—NH—CH3 — > OH + C + NH; | + CO,
\
\ OH \ H
) 0

0 H,NO
J

—O + NHj3 + OH — 3 —N
1\ 1\ /
0] 0]

/



12.3  dochopHO-MOIIOIEHOBOIO KHUCIOTOK YTBOPIOETHCA KOBTUH oOCaid, SKUU
PO3YMHSETHCS 3 IOIABaHHSAM PO3UYMHY aMOHIaKy.
KinbkicHe BU3HAYeHHS !
1. AmuauMerpis B HEBOJHOMY CEpEIOBHILI, Y MpucyTHOCcTI Mepkypiro (I1) amerary,

1HAMKATOP — KPUCTATIYHUMA (P107eTOBUIA:

CH3 H

CHg

| Hg(CH3COO0); | 7L i
CH-CH-NH-CHg: HCl + HCIO, > CH-CH-N—CHj, - ClO,
(I)H -HgCl, + 2CH;COOH | ||4

OH

2. AnxamiMmeTpis y BOAHO-CIHMPTOBOMY CEPEIOBHIIl, KIHIEBY TOYKY THUTPYBaHHS
BU3HAYAIOTh OTEHLIOMETPUYHO:

HCl + NaOH — NaCl + H:0

?H3 ?Hs
CH-CH—NH-CHg* HCI + NaOH CH-CH—NH-CH,4
| -NaCl + H,O |
OH OH
3. AnkamiMeTrpis |y  CHOUPTO-XJIOPOPOPMHOMY  CEpEIOBHINI,  IHAUKATOP  —
benondranein:
<|3H3 C|:H3
CH-CH—-NH-CHz* HCl + NaOH ———————» CH-CH—NH-CH,
| -NaCl + H,0 |
OH OH

4. AprentomeTpis 3a MmeTosioM Dosbrap/a, IHAUKaTOp — 3aji3a AMOHIMHI TaTyHHU!

(|3H3 ?Hg
@?H—CH—NH—CH?’- HCl + AgNO 3—> @—?H_CH_NH_CHs. HNO,; + Agc'l
OH OH

AgNO; + NHsSCN — AgSCN + NH:NOs
3NHJSCN + Fe(NH4)(SOs)2 — Fe(SCN)s + 2(NH4)2SO4

5. Aprentomerpis 3a metogom DasHca.

?Hs (|:H3
@—?H—CH—NH—CHs- HCI + AgNO 3—>©—<|:H—CH—NH—CH3- HNO; + AgCll
OH OH



5.1.5. Haga3zoainy nirpar (Hadpruzun)
(\NH
=
- HNO,

JlooyBanHs. CuHTe3yloTh Buxoasuu 3 (1-HadTin)-aleTOHITPUTY, KU
B3a€EMOJIIEI0 3 €TAHOJIOM MEPEBOMSIThH Y IMIHOECTED 1 Jaji MiIIal0Th TeTEPOIMKIII3aIi

3 etuneHaiaMinoM. OTpuMaHuil Haa3oIiH pearye 3 HITpaTHOIO KHCIIOTORO:

NH N
// HoN /
C,HsOH \ \H

N N

/
CH24< :| - | CH24</ :|
aIEEnna S i

BaacruBocti. bumit  a6o maibke OUIMII  KPUCTANMIYHUKA — MOPOULIOK.
Baxxkopo3zuuHHu#l y BoJil, po3uuHHUN ¥ 96 Y%-My criupTi.
Inentudikaumis:
1. Y®-cnekrpockomisi. Pozuun y 0,01H po3unHi KUCTOTH XJIOPUCTOBOAHEBOI Mae
MakcumyMm normmHadHas npu 270, 280, 287 1 313 awm, minimywm nipu 247 1273 HM.
2. Temnepatypa maBneHHs (118-120,5°C) ocHoBu HadazosiHy, MICHs JIY>KHOTO

T1IpOJIi3y Y IPUCYTHOCTI edipy:

) /)
< <
N~ - HNO; —> N

3. CyOcraHIis 1ae peakiiii Ha HITpaTH.




4. Tlpu nii OpoMHOT BOJM YTBOPIOETHCS JKOBTE 3a0apBJICHHS, SIKE MPH HarpiBaHHI
NepexoIuTh y (piosieTose.

5. 3 po3unHOM cpibia HITPATy YTBOPIOETHCS 0CAT] CIPOTO KOJIBOPY:

/N N
/

N + AgNO ; ——> N

Q H -NaNO 5 Q /
Ag

6. 3 peakTuBOM Mapki yTBOPIOEThCS CipO-OJIaKUTHE 3a0apBIICHHS.

7. Ilicus HarpiBaHHA Ha BOAsHIA OaHi 3 1%-M pPO3YMHOM aMOHIIO BaHAJaTy B

KOHIIEHTPOBAHI! KUCJIOTI CyJb(paTHIN YTBOPIOETHCA ICKPABO-3€JICHE 3a0apBICHHS.
KinbkicHe BU3SHAYECHHS

1. Auuaumerpis y HEBOJHOMY CEpPEIOBHII, Y CEpPEIOBHUINI KPHUXKAHOI OIITOBOT

KHUCIIOTH, 1HIUKATOP — KPUCTAIYHUHN (10JIETOBUIA:

H
\N+
N
¢ et Dan®
N - HNO3; + HClO, —> N™ .Clo, + HNO,

2. AnxamiMeTpis y CyMilI OITOBOTO aHTIAPHIY Ta MYypPAalINHOI KUCIOTH, KIHIIEBY
TOYKY TUTPYBaHHSI BU3HAYAIOTh NOTEHIIIOMETPUYHO.

5.1.6. Kinoninuny rigpoxsopusg
Cl

H
N

NH4<\ :’ - HCI
N

Cl
Jlo0yBaHHs:
1. XyopyBaHHSI TeTpaMeTHIATIypaMAUCYIb(iay 3 HACTYMHHM CHOJy4YeHHSIM 3 2,0-
JTUXJIOPAHUIIHOM, TIOTIM [JiI0Th €TWICHJ1aMiH Ta BIJOYBA€ThCA IUKII3AIlSA 3

OTPUMAHHSAM KJIOHIJIMHY T1IPOXJIOPUIY:



a  HC_ _CHy
NH, N
CH, HaC )\ HoN
/ \ o re. e C Ny L,
HsC—N N—CH; _Cl i la  aHC :
N g —G— /
Y/ \ HaC cl cl cl
S S

N
. / © 2HCl — » - HCl
HC ¢ Cl cl Cl

2. Bzaemogiero 2,6-mIuXJOpaHiIiHy 3 aMOHIIO TIOIiaHATOM, TIOTIM MiJAI0Th
METWIIOBaHHIO, SIKUH MOTIM pearye 3 eTwieHAiaMiHOM. 0 OCTaHHBOTO J0AAl0Th

XJIOPUCTOBOJTHEBY KUCJIOTY 1 OTPUMYIOTH KIIOHIJTUHY Fi,[[pOXJIOpI/III;Z

HoN
, NHySCN CHal _\—NH2
NH- - NH, ——— NH— c S-CHy ——————>
cl
H < H
N HCl N
- NH—<\ - NH—<\
N N
cl

Cl
BaacruBocrti. binnii abo Maitke O1uil KpucTamiyHUI TOpOIIOK. Po3unHHuM y
BOJI1 1y O€3BOJTHOMY €TaHOI.
InenTudgikaunis:
1. Y®-cnektp 0,02%-r0 BOJHOIO PO3YMHY KJIOHIAWMHY TIAPOXJIOPUAY Ma€ JBa
MaKCUMY CBITJIO IOTTIMHAHHS TIpH 272 HM Ta 1ipu 280 HM.
2. CyOcTaH1is 1a€ peakilii 3 3a3a1bHO0CAKYBATBHUMU aJTKAJIOiTHUMH PEaKTHBaMHU.
3. CyOcraHIis 1a€e peaxiiii Ha XJIOPHIH.
KinbkicHe BU3HAYeHHS
1. AnxamiMeTpisi y CIUPTOBOMY CEPEIOBHILI, BUKOPUCTOBYIOUH SIK TUTPAHT PO3IUUH
HATPIlO TIAPOKCUAY eTaHoJdbHWU. KiHenb TUTPYBaHHS  BCTAHOBIIOIOTH

HOTCHLIiOMCTpI/I‘{HOI



Cl

cl
H H
N
N C,HsOH
NH_<\ - HCl + NaOH ———> NH—\ + NaCl + H,0
N N
cl

2. AnuauMeTpiss B HEBOJHOMY CEpEeOBHII (CyMII OITOBOTO aHT1APUY 1 KUCIOTH

Cl

MypaiuHoi) B mpucyTHocTi Mepkypito (Il) amerary, iHmuKaTOp — KpHCTATIYHHIA

(h107ETOBUIA:
cl ., cl y
N N
NH4< . HCI + HCIO, (CH3C0),0 + HCOOH; Hg(CHCOO) NH4<\ j cio,
\N - CH3COCI; -CH3COOH; -HgCl, N
/
cl Cl
5.1.7. AaboyTepoay cyaspar (CaabdyTamo)
HO
T .
SO
HO CH—-CH,—NH—C(CH3)4 4
= -2
JloOyBaHHs:

1. XnopMmeruiatoBaHHs 4-TiApoKcHaneToheHOHY 3 HACTyIHUM alleTHIIIOBAaHHAM Y
JTUALICTWINOXIHEe Ta Jajal OpoMyBaHHS 3 OTpPUMaHHSIM OpomaneTo(eHOHY.
Ocrannii pearye 3 N-O6enzun-N-mpem-Oytunaminom. OTpumaHe MOXigHE
aMiHO(EHOHY MIAJAI0Th KMCIOTHOMY TIIPOJIi3y 3 MOAAIBIIMM JIBOCTYHIHYACTHM
BIIHOBIEHHsAM. Ha mnepmioMy BIJHOBJIEHHS KETO-TpyIH, Ha APyromy — s
BUJIaJIeHHs! O€H3WIbHOI Tpynu. OCTaHHIM HUIIXOM € TIEPEBEACHHS Y CyJb(aTHy

ClJIb.



H,CCOO
o CHacooNa o
O e ,coon
HCOH HCI Br
CHj

H;CCOO CHp-Catte H;CCOO
N (@] _
// \C(CH3)3 H /CHZ C6H5 H+§H20
> H;CCOO —» H3CCOO C—CH,—N - e
Br C(CHs)3
HO
—HO C—CH,—N
C(CHy)3
H;COOC HO
O CH,~CgH OH -
I /2 T8 LA, CH2=Cels by
HO C—CH—N —> HO CH-CH,-N —
C(CHg)3 C(CH3)3
HO
OH
— I
HO CH-CH,—-NH—C(CHa)3
HO HO
OH
HO CH-CH,—-NH—C(CHg); ——| HO CH-CH,~NH—C(CH3)3 4
- 2
2. CnoyaTtky OTpPUMYIOTh  4-T1IpOKCH-3-alleTOKCUOpoMarieToPeHOH,  MUITXOM

alWJIIOBAaHHS METWJIOBOTO €CTEepy CalIIMIOBOI KHUCJIOTH XJIOPAHT1IPUAOM
opomorniroBoi  kuciaotu. Ilotim nomatote N-6en3un-N-mpem-OyTunamiHoM 3
MOJAJIBIITUM JBOCTYITIHYACTAM BITHOBJICHHSIM Ta TIEPEBEACHHSIM aIbOyTEpoiy y

cyJib(aTHY CiJIb:



— _, Hscooc ey, HaCOOC
— o ™ 0 CH,-CgH
cl // C(CHy)s ” / 2 6''5 LiAH
HO —>= HO — HO C—CH,—N 2
Br C(CHa)3
HO HO
OH CH,—CgH OH
/72 T8 1, pd |
—> HO CH-CH,-N — HO CH-CH,~NH—C(CH3),
C(CHj3)3
HO HO
OH
H2804 d ?H Yo 2-
HO CH-CH;~NH—C(CHg)3 ——| HO CH-CH,—NH—C(CH3)3 4

- -2
BaactuBocti. binumii kpuctaniunuii nopouiok 6e3 3anaxy. Jlerko po3unHHUN y

Bo/1 (1:4), Mano po3unHHUM B €TaHoJI1, XJ10podopmi Ta edipi.

InenTudikaumis:
1. Y®-cnekrpockomniss. MakcuMyM CBITJIONOTIMHAHS TIpH 276 HM.
2. THIX.
3. CyOcraH1is ae peakiiii Ha cyIbdartu.
4. CyOcraHilis gae peakilii 3 3a3a1bHO0CAIKYBaIbHUMHU AJIKAJIOITHUMHU PEAKTUBAMU.
5. Temmnepatypa tutaBinenHs (155°C) ocHoBu canbOyTamoiy, TICIS JIy>KHOTO
TIAPOi3y Yy NPUCYTHOCTI edipy:
HO HO
oH . T
o HochyNH—C(CHy), | S04 * 2NH{OH ——=Ho CH-CH,~NH—C(CHy);
- (NH4),S0,

2

6. 3 3amiza (111) x70pHIO0M YTBOPIOETHCS Y€PBOHO-(Di0JIETOBE 3a0apBICHHS:

O
HO o
Cl)H CIFe\ OH
HO CH-CH,~NH—C(CHy); + FeCl, —= o CH-CH,~NH—C(CHg)3

7. 3 pO3YMHOM KyNpyMmy Cyib(ary y IpUCYTHOCTI HATPIIO T1IAPOKCUAY YTBOPIOETHCS

KOMIIJICKC CHHBO-3€JICHOI'O KOJIBOPY.

81



HO

HO HO C|ZH—CH2—NH—C(CH3)3
OH
| NaOH ©
HO CH-CH,~NH—C(CHs); + CuSO, —> \
Cu
HO /
1

KinbkicHe Bu3HayeHHs. AIMIUMETpIS Yy HEBOJHOMY CEpPEIOBHINI, Y

CGpGI[OBI/IHIi I(pI/I}KaHO'l' OI_[TOBO.I. KHCJIOTH. KiHHGBy TOYKY THUTPYBAHHA BHU3HAYAIOTH

MOTEHIIOMETPUYHO:
HO
?H 0.7 + HED CH,COOH
. +H — = =
HO CH-CH,—NH—C(CHj), 4 4
- -2
HO HO
OH H - OH H
I | - HSO, 4 | N - Clo,
—> HO CH—CHZ—ITI—C(CH3)3 HO CH—CHZ—ITI—C(CH3)3
H H

5.2. AnpeHo0Ji0KkaTOpHu (AAPEHOTITUKH)

5.2.1. IIponpaHos10.1y TiAPOXJIOPHT
CHs

O/\(\NHJ\CHQ,

OH

Joo0yBannsi. B3aemoniero a-HadTonmy 3 emixjopriapuHoM. o orpumaHoro

MPOIYKTY NOAAIOTH i30-TIPOIJIAMIHY T1APOXIIOPHU/I;

H
|,
) O/Y\N CH3
H—N'—cI |
H

OH o/\ﬁa
O OH H3C—< OH )
OO o, cl
+ A/CI —_— R >



BaactuBocrti. binumii kpuctaniuauii nopomok. Pozunnauii y Boai ta 96 %-my
CIIUPTI.

InenTudikaumis:
1. Temneparypa miaaBieHHs1 (163-166°C) ocHOBU MpOMpaHONONy, MICHS JY>KHOTO

T1APOIII3Y y MPUCYTHOCTI eipy:
CH,

O/\(\NH CH3 O/\(\NHJ\CHs
OH NaOH
“HCl — OH
-NaCl
Y

2. Y®-crniekTp B METaHOJIl TOBUHEH MaTH MaKCUMyMHU riorivHanHs npu 290, 3061319

HM.
BEPX.
CyOcraHi1is ga€e peakiiii Ha XJIOPUIH.

CyOcTaHIiis gae peaxiii 3 3a3a1bHOOCAKYBATLHUMHU aJTKAJIOTTHUMHU PEaKTHBAMHU.

o o bk~ W

Anmoni3. 3aCTOCOBYIOTh KOHIIEHTPOBAHY KHCJIOTY XJIOPUCTOBOIHEBY

CH,

O/\FNHJ\CH3 OH

OH jf
OH

a. Ilicns amupomizy. Peakuis yTtBopeHHs 1HAO(QEHONIBHOTO CcHUHBOTO 3 N,N-

JTUMETHII-4-HITPO30aHIJIIHOM:

N=0
CHs
Q + Q -
N
H,C”~  “CHy

b. IMicns amumonizy. Peakiist a3ocmonyueHHS 3 /ia30HI€BOO  CULIIO

CyJib(haHLJIOBOI KUCJIOTH (YTBOPEHHSI a300apBHUKA — IOMAapaH4eBoOro 1):



O + ) B O

SO,H

KinbkicHe BH3HaueHHsl. AUUIUMETPiA Y HEBOJHOMY CEpENOBHUII, Y
Cepe/IOBUIII KPMXKAHOI OINTOBOI KHUCIOTH, y MpHCYTHOCTI Mepkypito (Il) ameraty

1HIUKATOP — KPUCTAIIYHUN (P10JICTOBUI:

CHs CH,

OH OH H
CH4COOH .
OO “HCI + HCIO, + Hg(CH 3C00), ——"» OO -Clo,  + HgCl, + 2CH,COOH

5.2.2. ATeH0.J10J1

0
HoN 4 OH CH,4

|
‘\—Q‘O—CHZ—CH—CHZ—NHK - HCl
CHj

JloOyBaHHsA. AJKITyBaHHS BIANOBIIHOTO (PEHONY 3 €MIXJOPTIAPUHOM MOTIM

JIOMAI0Th I30-TIPOIIJIAMIHY T1IPOXJIOPHI;

H—N"—cI 0
7 OH

0
H>N 4 o) “aC%CH H,N I CHj

_\—©—0H+ %CI Ty _\—Q—O—CHZ—CH-CHZ—NH4< - HCI
CHj

BaacruBocri. Kpucraniuynuit nopomoxk. Po3unnnmii y Boai (26,5 mr/mi — npu
temmnepatypi 37°C), nobpe — y 1H po3uuni constHoi kuciotu (300 mr/mi — npu
temriepatypi 25°C) Tta morano — y xjopodopwmi (3 mr/mut — npu temmnepatypi 25 °C).

InenTudgikanis:

1. Y®-cnektp 0,01% cniupToBOro po3unHy ateHoJony pikcyerbest B 0osacti Big 250
HM 710 350 HM, Ma€ MAaKCUMYM TOTJIMHAHHS TTpU 276 HM 1 282 HM.
2. Temnepatypa tuiaBneHHs (150-156°C) ocHOBM aTeHONOMY, MICHS JIY>KHOTO

TiApoi3Yy:



o}

HoN 4 (|3H CH, H,N 4 (|3H CH,
NaOH
-Na
CHs CHg
3. THIX.

4, CyOcraHIlis gae peakilii 3 3a3a1bH00CaIKYBATbHUMHU AJIKAJIOITHUMHU PEaKTUBAMU.
5. CyOcraHIis 1a€e peaxiii Ha XJIOPHIH.
KinbkicHe BU3HAUEHHS .
1. AuuaumeTpis y HEBOAHOMY CEpEIOBHIII, y CEPEIOBHINI KPHKAHOI OIITOBOI
KHCIIOTH, y TPHUCYTHOCTI MEpKYpilO0 alerary, IHIMKaTOp — KpHUCTAIIYHUN

dbioneToBumii:
0
H,N (|3H CHs
O—CHZ—CH-CHZ—NH‘< - HCl + HCIO, + Hg(CH 3COO0),
CH,

CHZCOOH
—_—

o)
4 OH H

H,N I | cH
CHZCOOH _\_Q&O_CHZ_CH'CHZ_N% . ClO, + HyCl, + 2CH zCOOH
T

H
2. CnektpodoToMeTpisi.
3. BEPX.
4. Aprentomerpis, metog donbrapaa.
6. Kapaioroniuni 3acoou
6.1.Cepuesi ruiko3uau

6.1.1. Imrokcun

O __CH,
OH —
CHj
CHj
CHj OH
(ONe}
CHz H
(O)Ne)
CHj H OH

(O)Ne) H



BaactuBocri. binuit abo Maibke 611Hil mopoiok abo 0e30apBHUN KPUCTATIH.

MPAKTUYHO HEPO3YMHHUN Yy BOJI, POZYMHHHUM B CyMIIlll PIBHUX O0'€MIB METAHOJY 1

METHJICHXJIOPUY, C1a0KO pO3uuHHU B 96 %-My eTaHOMI.

InenTudikaumis:

1. Ha cTepoigHuii HUKII:

a.

Peakuist Jlibepmana-bypxapaa: HeBeNUKy KiTbKICTh PEUOBHHH PO3UUHSAIOTH Y
JEKUTBbKOX KpaIuisiX KHCJIOTH OWTOBOI JBOASHOI W 3MINIYIOTh 3 CYMIIIIIIIO
OLITOBOTO AHTIAPUAY 1 KHUCIOTH CyJb(paTHOI KOHIEHTpoBaHOi. [loBiibHO
3’ABIIIE€THCS 3a0apBIICHHS, IO MEPEXOAUTH BlJI POKEBOTO JO 3€JIeHOro abdo
CHUHBOTO.

Peaxuiist PozenxeiiMa: 10 Xx710pohOpMHOTO pO34MHY PEYOBUHU J0JIaI0Th 96%-
BY KHUCJIOTY TPUXJIOPOILTOBY — 3’SIBISIETbCS 3a0apBJICHHS, SKE IOCTYIOBO

3MIHIOETHCA BiJl POKEBOTO JI0 JILIOBOT'O 1 CUHBOTO.

2. Peakmii Ha T’ ITUWIEHHUN JIAKTOHHUN [TAKIT:

a.

Peakmist Jlerans — mnpu B3aeMojiii B Jy’)KHOMY CEpPEIIOBHINI 3 HATPIIO
HITPOINIPYCHUAOM 3’ SBIISIETHCS 1 MOCTYNOBO 3HUKA€E YEPBOHE 3a0apBICHHS.
Peakmiiss PaiiMmoHma — B JIy)KHOMY CEpEIOBHUIIN 3 M-TUHITPOOEH30JI0M
3’SIBJISIETHCS U€PBOHO-(10JI€TOBE 3a0apBICHHS.

Peakuiss banbe — 3 JyKHUM PO3YMHOM KHCJIOTH MIKPUHOBOI 3’ SBIISIETHCSA

OpaH)XEBO-UE€PBOHE 3a0apBIICHHS.

3. Peakii Ha 1yKpoBU KOMIIOHEHT:

a.

Peakis Kennepa-Kimiani: po3uuH rMKo3uy B KHCIIOTI OI[TOBIM KpHKaHI!, 10
mictuth 3amiza (lll) xmopua, HamIapoByHOTH Ha KHUCIOTY CyJib(aTHY
KOHLIEHTpoBaHy. Ha Mexi nBOX 1mapiB 3’ sIBISETHCS JILIOBO-4epBOHE abo Oype
K1JIbIIE, BEPXHil 11ap 3a0apBIIOETHCS B CHHIN a00 CHHBO-3EJICHHUI KOJIIP.

Peaxmuis [1e3ena: mpu HarpiBaHHI INIMKO3UTY 3 KCAHT1APOJIOM a00 aHTPOHOM Y
MPUCYTHOCTI KUCIIOTH OIITOBOI KPMKAHOT 3 HACTYITHUM J0JaBaHHAM JIEKIJIbKOX
Kpamnenb KHCIOTH cynb(aTtHoi abo ¢ocopHOi 3’gBis€ThCS depBOHE abo

3€JICHEe, CHHbO-3€JICHE 3a0apBieHHA. Y XOJA1 peakilii miJ €0 KHUCIOT



KOHIICHTPOBAHUX I[yKPOBUU KOMIIOHEHT YyTBOproe ¢Gypdypos abdo Horo
MOX1/IH1, SIK1 KOHAEHCYIOThCS 3 KCAaHAT1APOIOM a00 aHTPOHOM.
KinbkicHe BU3HAYEeHHS .

CnextpodoTomeTpis.

DoTOKOTOpUMETIS.

BEPX.

A W o

Biosoriuai metoau.
6.2. HerJiko3uaHi kapaioToniuni 3acoou

6.2.1. lopamin
HO

HO CH,—CH,—NH, - HCl

JLoO0yBaHHA. JeMeTniiroBaHHS 2-(3,4-1MeTOKCH(EHLT ) e TUITaAMIHY

OpPOMOBOTHEM 3 HACTYITHOO B3a€EMOJIIEI0 3 XJIOPOBOJIHEBOKO KUCIOTOIO:

H4CO HO
HBr HCl
-2 CH3Br
HO
HCI
> HO CH,—CH,—NH, - HClI

BaacrtuBocri. binmuit a6o Oinuii 13 KpemMyBaTHUM BIATIHKOM KPHCTAIYHUMN
MOPOIIOK, 0e3 3amaxy. Jlerko po3umHHHMM y BOJI, Majio - B €TaHOJI, MPAKTUYHO
HEPO3YMHHHU B edipi Ta XjI0podopmi.

InenTudikaumis:

1. Y®-cnektp 0,005% pozunny npodaminy B 0,1H KHCIOTI XJIOpUCTOBOJHEBIN
¢ikcyeTnes B obnacti 230-300 am. [loBuHEH MaTH MaKCUMYM NOTJIMHAHHSA pu 280
HM Ta MiHIMYM Tipu 250 HM.

2. Ilpu nomaBaHHI O BOJHOTO PO3YMHY JodaMiHy 4-aMIHOAHTUITIPUHY, PO3YMH
HaOyBa€ YepBOHE 3a0apBIICHHSI.

3. CyOcTaHl11isl 1a€ peakiiii Ha XJIOpU/IH.



4. 3 pozunHom 3amiza (l11) xjJopumy yTBOpIrOE€ThCS cMaparioBo-3ejieHe 3a0apBIICHHS,
sSIKe TIEpEXOJIe Y BHIIHEBO-YEPBOHE MPHU JO0JaBaHHI JEKiJIbKa Kpareilb PO3UHHY

amoHiaKky (3MiHa PH cepenoBuia), a MOTIiM B BUIIIHEBO-YEPBOHE:

HO
ciFe—©.
Fed 5 \
HO CHyCHy,—NH, ——» (o) CH,-CH,—NH,

KinbkicHe BHM3HAuYeHHs: AUUAUMETpiss y HEBOJHOMY CEpPEIOBHUII, Y
CEpEJIOBUILl KPHMKaHOI OLTOBOI KHUCJIOTH, y MPHUCYTHOCTI MEPKYpIIO aleTary,

1HAMKATOpP — KPUCTATIYHHUNA (P10JI€TOBUI 200 METUIIOBUH (D10JIETOBHIA:

HO

CH,COOH
HO CH,~CH,=NH, - HCI +HCIO, + Hg(CH 3C00), ————»

HO
HoH
CHZCOOH \F -
3 e HO CHz=CH;=N'  ~CIO, + HgCl, + CHaCOOH
H

6.2.2. lo0yTaminy rigpoxjopuj

HO
CH,

|
HO CH,~CH,~NH—CH-CH,-CH, OH - HCI

JlodyBanHsi. B3aemomiero  3.4-mumerokcudenineTwn-2-aminy 3 1-(4-
MeToKkcu(eH1T)-3-0yTaHOHOM 3 TIOJAJBIINM  BITHOBJICHHSIM Ta B3aEMOJIEI0 3

KUCIIOTOIO XJIOPOBOJHEBOIO:
H,CO

0
Il H,; Pd / HCI
H,CO CH,—CH,~NH, + H3CO CHy—CH,—C—CH;, ————>

HO
CH,

Hy; Pd / HCI '
2T L Ho CH,~CH,~NH—CH-CH,~CH, OH - HCl

BaactuBocri. binuit a6o maibke Oumuii KpucTaaiyHui mopomiok. [TomipHo

PO3UMHHUHN Y BOJ1, PO3UUHHUHN Y METaHOJI1, MOMIpHO po3uuHHUM y 96 %-My eTaHOI.



InenTudikaumis:
1. Y®-crnekTp METaHOJBHOTO po3urHy a00yTaMmiHy ¢ikcyeTbess B obmacti 220-300
M. [loBunen maTn MakcumyM norauHanHA pu 220 uM Ta miimyM nipu 300 HM.

2. Temnepatypa tuiaBneHHs (189-192°C) ocHoBM aTeHONOMYy, MICIS JIY>KHOTO

TiApoi3Yy:
HO
i
HO CHz—CHz—NH—CH-CHz‘CHz@OH * HCl + NaOH —»
HO
i
— > HO CHZ—CHZ—NH—CH—CHZ—CHZQOH + NaCl + H,0
3. THIX.

4. TY-creKTpoCKoITis.
5. CyOcTaHl1isl 1a€ peakilii Ha XJIOPU/IH.
KinbkicHe BH3HAuYeHHsI. AIUAUMETPiS Yy HEBOJHOMY CEPEIOBHINI, Y

CEpEeIOBHUIII KPUYKAHOT OLITOBOI KUCJIOTH, KIHIIEBY TOYKY THUTPYBaHHS BHU3HAYarOTh

MOTEHIIOMETPUYHO:
HO
e
HO CH,~CH,~NH—CH-CH,-CH, OH - HCl + HClo,, (CHsC9)20 + HCOOH Ho(CH,COOp
- CH4COCI; -CH;COOH; -HgCl,
HO

H
ly ;
—> HO CHZ—CHZ—IIIJr—CH-CHZ—CHZ OH- CIO,

H

6.2.3. AMpiHOHY JaKTaT

HO o)
H,C OH

/lo0OyBaHHA. B3aemoniero  moxigHOro - m-mipuAMHAIBACTIAY 3 2-
[[laHOAIIETaM1JIOM B MPHUCYTHOCTI HATPil0 METHJIATY 3 MOJAIBLINM MEePETBOPEHHSIM

[[IaHOTPYNH Ha kapOokcu rpymy. I[loTimM 3amilryoTh KapOOKCUIbHY Tpyly Ha HITPO



[UIIXOM B3a€MOJIIT 3 HITPYIOYOIO cyMimto. OTpuMaHuil NpOAYKT BIJHOBIIOIOTH Ta

PO3YUHSIOTH Y MOJIOYHIH:

\ / CH30Na
CH3OH
Hs

N—on

o
HNO 5; H,S0, 80°C / \
—QO ———» N

HO o)
I w
— HsC o
Inentudikaumis:

Y ®-cniekTpocKomis.

[Y-cnexktpockomisi.

THIX.

CyOcTaniiis gae peakiiii Ha XJIOPUIH.

CyOcraHi1is gae peakilii 3 3a3aJ1bH00CAIKYBaTbHUMHU AJIKAJIOITHUMU PEaKTUBAMU.
CyOcTaHIris qae peakilii Ha JIaKTaTH.

CyOcTaHIris qae xapakTepHi peakilii Ha MPUIUHOBHMA ITHKIT.

O N o g Bk~ W DN

Peak1iii Ha mepBUHHY apOMaTUYHY aMIHOTPYITY:
a. Peaxmis yTBOpeHHs a300apBHHKA (Bil YEPBOHOTO 10 TEMHO-(]iOJIETOBOTO

KOJIbOPY):



Y

b. Peakiist yTBOpeHHs aypuHOBOTO OapBHHMKA 3 JUMETHIIAMIHOOCH3AIBICTIIOM

(TEMHO-4YEPBOHOTO KOIBOPY):

T

N

KinbkicHe BH3HAuYeHHsI. ANUAUMETPiS Yy HEBOJHOMY CEPEIOBHINI, Y
CEPEIOBHUIII KPWIKAHOT OINTOBOI KUCIIOTH, KIHIICBY TOYKY TUTPYBaHHS BH3HAYAIOTh
MOTEHI[IOMETPUYHO, ab0 3 BHKOpHUCTaHHSIM PH — iHAWKATOpIB (KPUCTATIYHUMA

dbioneroBuii):

NH,
— HO 0
= N HyC OH
H

TecToBi 3aB1aHHA 32 TeMOIO: «3ac00H, IO AIIOTH NEPEBAKHO HA aJpeHePrivHi

npouecu. Kapaioroniuni 3acoom»

1. TIpoBizop-aHamiTUK BH3HAUa€e D. nepmanranaromeTpii
KUIBKICHUH  BMICT  (peHlne@puny E. Tiomianatomertpii
rigpoxyiopuny (me3aToHy) 3rigHo 2. [IpoBi3op-aHamiTHK MPOBOJAUTH
DY meromom: peakuio 1AeHTUdIKaLil edeapuHy

A. Ankanimerpii* TAPOXJIOPULY y JTy>KHOMY
B. HitputomeTpii CEPEIOBUII A€ PO3UMHY:

C. KommekcoHomeTpii A. miai (II) cynedary™



3. Kinbkicue

B. 6pomHoi BoaM
C. HaTpito XJI0puIy
D. kuciaotu XJa0pucTOBOHEBOT

E. aMmoHiro xyopumy

BU3HAYCHHS AKOL
JIKapChKOi pPEYOBUHU MOXKe
3MIUCHUTH MIPOBI30P-aHAIIITUK

METOJIOM aJIKaJIMETPIi?

A. ebenpuny rigpoxiopury™

B. natpito 6eHzoaty

C. anecte3uny

D. xanblito TIIOKOHATY

E. pe3opuuny
[IpoBi3op-aHAMITUK  MIATBEPIKYE
HASIBHICTh XJIOPUJI-I0HY B MOJIEKYJI
KJIOHIJIUHY T1POXJIOpUY
(xnodeniny) peakiiero 3 cpibia
HITPATOM. bumit  ocan, 10
YTBOPIOETBCS,  PO3UHMHIETHCA B
PO3YMHI:

A. amiaky*

B. kucnotu azoTHO1

C. Hatpito XJIOpUILy

D. dopmanbaeriny

E. maTpito rigpokcumy

[IpoBizop-aHamiTUK BUKOHY€
imeHTudikairito KJIOH1IUHY
rigpoxjopuay. 3a  JOMOMOIOIO
SKOTO pEaKTUBY MOJKHa

6. Sxum

MIJTBEPIUTH HAABHICTh  XJIOPHUJI-
10HY B JIOCIII)KyBaHIi pEeUOBHHI?

A. cpibina HiTpaty*

B. kauiro rigpokcusy

C. UHKY XJIOpHITY

D. marHito cynbdary

E. Harpiro rigpokapOoHaTy
MeTogoM 3rigHo DY
MPOBOJIATh KUIBKICHE BHU3HAYEHHS
KJIIOHIAUHY T1ApOXJI0pUILy?

A. Ankanimerpis™

B. Aprenromerpis

C. KommuiekconomeTpis

D. Honomerpist

E. Hirputomerpis
KinpkicHe BU3HaUeHHS CyOcCTaHIIil
«AnpeHaniHy TapTpaT» MNPOBOASTH
METOJIOM aIluIUMETPil Y HEBOAHOMY
CepelOBHUIII. Sx TUTPaHT
BUKOPHCTOBYIOTh PO3UHH:

A. XJIOpHOi KHCIIOTH™®

B. Hatpiro rimpokcusy

C. xamito 6pomary

D. fiony

E. maTpito HITpUTY

. Jlikapchki 3aco0u, 10 BIUIMBAIOTh

Ha ICHTPaJbHy HEPBOBY CHCTEMY, €
CTPYKTYpPHUMU aHajoramu
HeWpoMe1aTopiB., TaKuX SIK

nodaMiH 1 CEpOTOHIH. 3a XIMIYHOIO



10.Anpenanin

CTPYKTYPOIO IIi CIIOJIYKH HaJIe)KaTh
J0:

A. AmiHIB*

B. Ecrepin

C. Azunis

D. TI'impasunis

E. Kerouis

9. AnpeHaniHy TapTpaT 3a XIMIYHOIO

CTPYKTYpOIO HaJICKUTh hi ()

KaTEeXO0JIAMIHiB. Buxinnoro
CTIOTYKOIO ISl CHHTE3a PEUOBUHH €:

A. mipokaTtexin™*

B. HiTpoTomyon

C. amirodenon

D. xpe3on

E. kcumnon
MICTUTh Y  CBOIH
CTPYKTYpi JBa (beHOoTBbHUX
T1APOKCHIIH, 101(0) 00yMOBIIIOE
XIMIYHY HECTIAKICTh CTIONYKH. SKuii
XIMIYHUH Tpoliec BiIOYyBa€ThCS MpU
HEIPaBUIbHOMY 30epiranHi
PEYOBUHU:

A. OkucHoBaHHS™*

B. Bignosnenus

C. omimepuzanii

D. I'iaponizy

E. BusitproBanHs

11.Anpenepriyauii JIKapChKUi 3aci0

aJpeHalliHy TapTpar MICTUTb Y

12.TIpoBizop-aHaIITUK

13.Eninedpun

CTPYKTYpi (eHOIBbHI TIAPOKCHUIH.

Jnsg iX BUSBIGHHS HEOOX1THO
MIPOBECTH PEAKIIIIO 3 POZUYUHOM:

A. 3ami3za (II1) xmopumay*

B. xamiro 6pominy

C. marsiio cynbdarty

D. narpito HiTpaTy

E. mimi (II) cynedary
IPOBOJUTH
aHami3 Ol2-aIPEHOMIMETHKY
KJIOHIUHY T1APOXIIOPULY
(xnodemnin). HasiBHICTD XJI0pUa-10HY
npu  iAeHTHdikalii  peYyOBUHU
HOIATBEP/UKYIOTh 32 JI0NIOMOTOIO
PCaKTHUBY:

A. cpibna HiTpary*

B. xanito rigpokcuny

C. IMHKY XJIOpHITY

D. marsito cynbdaty

E. natpito rizpokapboHary
(ampeHasin) €
apCHOMIMETHUKOM TIpsAMOi i 1
CTUMYJIIOE Ol 1 B-aipeHOpEenTOPH.
3a  XIMIYHOIO  OyJIOBOIO  BIH
HaJICKHTH J10:

A. KarexonamiHiB*

B. TaniniB

C. IlporteiniB

D. JlinimB

E. ByrneBonis



14.Y Jlep>kaBHiii IHCHIEKIII1 3 KOHTPOJTIO

SIKOCTI JKapChKUX 3aco0iB

MPOBOJISITH aHai3 cyOcraniii
aJpeHainy Taptpary. Ha HasBHOCTI
AKO1 (byHKITIOHATBHOT rpynu
IPYHTY€EThCS KIJIbKICHE BU3HAYCHHS
cyOcTaHIli METOJIOM aluaIuMETpii B
HEBOJIHOMY CEpeIOBUIII?

A. TPETUHHOTO HITpOTeHY*

B. dbeHonbHOTO ripoOKCHITY

C. xapOOKCHIBHOI TPYITH

D. cnupToBOro ripOKCHITy

E. apomarnynoi amiHOrpynu

15.a1-AnpeHomiMeTuk  (eHineppuny

rigpoxJiopua (ME3aTOH) € CULII0
XJIOPUCTOBOIHEBOL KHCJIOTH.
HasiBHicTh XJIOpU/I-10HY
BCTAHOBJIIOIOTh 32  JIOIOMOTOIO
pPO34YHUHY:

A. cpibna HiTpary*

B. xanito Opominy

C. Mmarsito cyibdaty

D. natpito HiTpaTy

E. amonito rigpoxsopumy

16.1o nmadopaTopii 3 KOHTPOJIIO SKOCTI

JIKApChKUX  3ac00iB  HaAIMIIOB

TIMOTEH3WBHUM  TIpemapar,  IIo
MICTUTh KJIOHIIMHY T1APOXJIOPHUT
(xnodemin). s roro

imenTudikarmii MIPOBOIATH

BU3HAYCHHS XJIOPU/I-10H1B 3a

peakiiiero 31 cpibja HITpaToM Yy

CEPEIOBHIIIL:
A. A3ortHoi KHCJIOTH
po3BeneHOT*
B. Cipuanoi KHCIIOTH
KOHILICHTPOBAHO1

C. Harpiro rigpokcuy
D. [ietunosoro edipy

E. ®opmanpaeriny

17.KnoH1ANHY T1IpOXJIOpUA € CLUIIO,

sgKa YTBOPCHA CJ1a0KOI0 OpFaHi‘-IHOIO

OCHOBOIO 1 CHUJIBHOKO MIHEpaJIbHOIO

KHUCJIOTOXO. Yepes MOXJIUBY
B32€EMO/IIIO 3 pEYOBHUHAMU
OCHOBHOTO XapakTepy HE
PEKOMEHTYEThCSI 0JIHOYACHO
B)KHBATH 3:
A. MarHiro KapOOHATOM
OCHOBHHUM*
B. Hatpito xsmopugom
C. KHCIOTOIO
areTHIICAIIIIUIIOBOIO

D. kucnororw medheHaMiHOBOIO
E. nudenrigpaminy

T1APOXJIOPUIOM

18.KnoHiauHy TipoXJopua, 3TigHO 3

BUMOTaMHU DY, KiTBKICHO
BU3HAYAOTh METOJOM aJKaIiMeTpii

y cepenoBwuii eTtaHony. KiHieBy



TOYKY TUTPYBAHHA BH3HAYAIOTH 3a

JOIIOMOI'OIO:

A. Tlorenmiomerpa*
B. Pedpakromerpa
C. CnekrpodoTtomerpa

D. Iongapumerpa

pPEaKTUBY  YTBOPHIIOCH  YEpPBOHE
3a0apBiieHHS. SIKUW peakTUB BiH
BUKOPHUCTaB?
A. Po3unH 4-amMiHOQHTUPIPUHY *
B. Po3uun 3amniza (I1I) xnopumy

C. Po3uun cpibna HiTpaTy

E. Bicko3umerpa D. Po3uun nudeninaMiny
19.AMpiHOH NTaKTaT € CIJUTI0 MOJOYHOI E. Po3uun bapiro xinopuny

kucinotu. HasBHicTe nakrtar-iony 21.JIms  miaTBEpJKEHHS  HasIBHOCTI

BCTAaHOBJIIOIOTH 32 JIOIOMOT'OIO CTEpOITHOTO LUKIY Yy CTPYKTypl
pO34YHHY: JATOKCHHY MIPOBI30P-AHAIITUK
A. bpomny Boay* MOBMHEH BHUKOPUCTATH HACTYIHUU
B. Hitpokcoiin PEaKTHUB:
C. Mudeninamin A. PeaktuB Po3enxeiima™
D. bapiro xjopun B. Peaktus Jlerans
E. Hatpito cynbdin C. PeaktuB banse
20.1TpoBizop-aHAMITHK MPOBOJIUTH D. PeaktuB Kemnepa-Kimiani
axkicHUM aHam3 JI3, akuii MICTHTH E. Peaktus Ilesera
nodamiH. [Ticns JIOJaBaHHS

Curyauniiini 3agaui 3a TeM010: «3aco0M, 110 AiKOTh EPEBAKHO HA a/IPEeHEPTriYHi
npouecu. Kapaioroniuni 3acoom»

1. Busnauntu macoBy 4acTky noOytaminy riapoxiopuny (M.m. 301,38) B
JiKapchbKoMy 3aco0i, SKIIO Ha TuTpyBaHHsA HaBaxku 00,4990 r npobyraminy
rigpoxiopuay Butpadero 7,42 ma 0,1 M po3uuny xsopsoi kuciaotu (KIT = 0,9982).

2. Busznauuts 06'em 0,1 M po3unny xnopuoi kucinotu (KI1=1,0023), sxuii
Oyne BuTpaueHo Ha TuTpyBaHHs 0,1487 r ampinony makrary (M.m. 1878,20), axmio
MacoBa 4acTKa aMpiHOHY B JIiKapcbkoMy 3aco01 99,15%.

3. Busnauutu 06'em 0,1 M pozuuny xnopnoi kuciotu (KIT = 1,0125), skuit
Oyne ButrpaueHo Ha tutpyBaHHs 0,1506 T modaminy rigpoxmopuny (M.m. 153,18),

SIKILIO BIICOTKOBUH BMICT A0(aMiHy B JiikapcbkoMy 3aco0i -98,80%.



4, Busznaunt Macy HaBaXKu arteHoJsiony Tiapoxyopunay (M.m. 266,34),
AKITO Ha i TUTpyBaHHs BUTpaueHo 8,55 miu 0,1 M po3unny xnopHoi kuciaotu (KII =
0,9886). BincoTkoBuii BMICT aTEHOJIONY TIAPOXJIOPUAY B JIKAPCHKOMY 3ac001 -
99,60%.

d. Buznaunutu 06'em 0,1 M po3uuny xsiopHoi kucinotu (KI1=0,9835), skuii
Oyzae BuTpadenuii Ha TuTpyBanHsa 0,1506 r ansOyTepony cynbdary (M.m. 239,31),
SKIIO KIJTBKICHUM BMICT alibOyTeposTy B JikapcbkoMy 3aco0i -99,00%.

/. AHTHApPUTMIiYHi 3ac0o0H

7.1.IIpokainaminy rigpoxjopua (HoBokainamin)

(|)| rCH3
N/\/NW
| - HCl
H CH,

H,N

Jo0yBaHHss. OTpuUMYIOTH B3a€EMOJIIEI0 XJIOPAHTIAPUAY 4-HITPOOESH30MHOI
kucioTu 3 N,N-aueruneruneHaiaMminy TiAPOXIOPUIOM 3 HACTYITHUM BiJITHOBJICHHSIM
NPOJYKTY peaKIlii 3a JOMOMOTIO0 Hikemto Penes:

/C2H5

O HyN-CH2-CHz-N « HCI o
// “aHs 4 Ni Rene
i
O,N < O,N < CoHs .y Y
Cl

NH'CHZ'CHZ'N\
CyHs

O
//
NH-CHZ'CHZ'N\

CoHsg

BaactuBocri. Kpucramiuauii nopomok Outoro abo OUIOro 3 KOBTYBAaTHUM
BIATIHKOM  KOJIbOPY, TirpocKomiuHuii. Jly»e JIerKkO PpO3YMHHHA Yy  BOJI,
JETKOPO3YMHHUNA Yy 96 %-My chnupTi, MajoOpO3YMHHUN B alleTOHI, MPAKTUIHO

HEPO3UYMHHUM B edipi.

InenTudikaumis:



1. Y®-cnekrpockonisa. BogHi po3uMHM mpoKaiHaMmigy MarloTh OJMH MaKCUMyM
noryinHaHHs 1pu 278 HM, po3unnu B 0,02H KUCIOTI XJI0pUCTOBOIHEBIN — TTpH 275

HM, B 0,1H po3uuni kucnotu cynbdatHiii — 224 HM.
2. Temmepatypa mnaBieHHs (165 — 169°C) ocHOBHM mpokaiHaMimy MicIs JTy>KHOTO
T1APOI3Y:

CH,4 CHj

” i g

[ [ !
N/\/ N/\/ W
[ w + HCI + NaOH —— | + NaCl + H,0
H CHg H CHj

H,N HoN

3. Bzaemoniss  ocHOBM  mpoKaiHamigy 3 OCH30UIXJIOPUIAOM  YTBOPHOETHCS
OEH301IMpPOKaiHAMIJL, SIKUW MEPEKPUCTATI30BYIOTh Ta BHU3HAYAIOTh TEMIIEPATypy

wiaBjeHHs — 185°C:

o CHj
o ’/CH3 NGZe i N(
I AN o T/\/ w
/OA'\II ﬁ + — I H CHs
H CHj N
H,N I

H

4. CyOcraHilis 1a€ peaxiii Ha XJIOPUIH.
5. CyOcTaH1is Aa€ peakilii 3 3a3a1bHO0CAIKYBATBHUMU aJKAJIOiTHUMH PEAKTHBaMHU.

6. CyOcraH1is 1ae peakiiii Ha IEPBUHHY apOMATUYHY aMiIHOTPYITY:

a. JliazoTyBaHHA 3 HACTYIHHMM a30CIOJYYEHHSIM. YTBOPIOETHCS a300apBHUK

OPaHKEeBO-YEPBOHOTO KOJIBOPY:



0
OH
N
N/\/ \‘ NaNO: HCI ,Tl w Cl
—_—

H CH, + H CHg

0
N
T
—_—
H CH
OH

b. VrBopenns ocHoBu Iludda 3 n-mumeTHIaMiHOOCH3AIBACTIIOM — OBTO-

z
[
z

HoN

OPaHXXCBOI'O KOJBOPY.

CH 0 H

o) ’/ 3 % o ’/CH3
I | |

N/\/ N/\/N

I + B I

H CH, H CH,

HoN CH=N
N
HoC~ CHy

7. OKuCHEHHs TpoKalHaMigy Tigpoxjopuay rekcamianodpepparom (I1) kamito —

CBITJIO-3€JIEHUI OCal.

8. Peakmis 3 amoniro BanamgatromM (NH;VO3) Tta kuciororo cynbdarHOIO
KOHIIEHTPOBAHOIO MPHY HATrpiBaHHI — 3 SBISAE€THCS BUIIIHEBO-YEPBOHE 3a0apBIICHHS

(Ha BIAMIHY BiJ MPOKAiHY T1APOXIIOPULIY).
KinbkicHe BU3HAYEHHS:

1. AuuaumeTpis B HEBOJHOMY CEPEIIOBHINI B MPUCYTHOCTI OIITOBOTO aHTIIPHULY,
KpPM)KaHO1 OLITOBOI KUCIOTH, nAiokcany ta pryTi (Il) ameraty. KinueBy Touky
TUTPYBaHHS BU3HAYAIOThH OTCHIIIOMETPUYIHO:

CHg CH,

|O| ( ﬁ H ( -clo,
N

N
N/\/N
| - HCl + HClo , 2o | + CH3COOH + HgCl ,
H CHs H CHs
HoN H,N



2. Hitputometrpis (JADY). Inaukarop — HoAKpoxMalbHMM mamip (MOXXKHA
BUKOPUCTOBYBAaTU HEUTpaJIbHUN YepBOHUN abo TpomeomH-00 y cymimn 3

METHJICHOBHM CHHIM):

ﬁ r/CH3 ﬁ r/

N
N /\/ A
/©/\’\|l/\/ W NaNO ,; HCI O/\T W Cl
—
H CH
H CHj .t 3
H,N N=N

2KI103 + 5NaNO; + 2HCI — 1, + 5NaNOs + 2KCI + H20
3. bpomaromeTpist, 3BOPOTHE TUTPYBaHHS. [HAMKATOP — KPOXMaJIb:
KBrOs; + 5KBr + 6KClI — 3Br, + 6KCI + 3H,0

CH, CHs

i g
N Br || /\/N
N N N W
| + 2Br, —— | + 2HBr
H CH H CHs
H,N 3 H,N

Br
Br, + 2KI — I, + 2KBr
l> + 2Na2S203 — 2Nal + NaxS40e
4. WonxnopMeTpist, 3B0pOTHE TUTPYBaHH:. [HIUKATOP — KPOXMAJIb:

CH, CHg

0]
I

i g
N | N
N O N W
| + 2C1 — | + 2HCI
H CH H CHg
H,N : HoN

|
ICl + KI — I, + KCI
I, + 2NazS203 — 2Nal + NaS40s

5. AnkamiMeTtpist y npucyTHOCTI xsopodopmy. [naukaTop — heHondranein.



6. ApreHtomeTpis.

7.2. AMiogapony riapoxJiopusu

+ HCI

Jo0yBannsi. benzodypaH amioOTh aHTIAPUIOM MAaCISIHOI KHCJIOTH B
npUCYTHOCTI  (OC(hOPHOI KHUCIOTH 3 OTpPUMAaHHAM 2-OyTHPOiOEH30()EeHOHY.
BinHoBneHHsaM KapOOHUIBHOI Tpynmu B ocTaHHboMY 3a Bonbd-Kuxuepom 3
BUKOPUCTAHHSAM T1IPAa3HHTIAPATy OTPUMYIOTh 2-OyTuiOeHzodypan. OcTaHHIM
aIlMIIOITh  XJIOPAHTIAPUIOM  4-METOKCMOCH30MHOT KHCJIOTH 1 Jam  MiagarTh
JNEMETUIIOBAHHIO TMIPUAUH TiapoxiopuaoM. OTpuMaHUN TPOAYKT HOAYIOTH Y
OPUCYTHOCTI Kallll0 MOauAy, SKUHA Jajll  BBOAATH Yy B3aEMOJII0 3 2-
TUETUIAMIHOCTUIIXJIOPUIOME — TIAPOXJIOPUAOM 3  OTPUMAHHSIM  aMiOJapOHY
T1APOXIIOPU/L;

o\c\

H
CsHy
O
- O D C4Ho
o

HsCo

N

/N*CHZ*CHQ’CI * HCl
HsCo

C,H
\ CaHs
CHyCHN - HCl
CoHs

BaacrtuBocrti. Kpucramiunuii mopomok Oi70r0 4Yu KPEMOBOTO KOJBODPY.

Masnopo3uuHH# y BOJI1, PO3YUHHHUM Y CIIUPTI, 100pe pO3YMHHMNA y XJI0podopmi.

InenTudikaunis:



1. Temmneparypa muasieHHs (159 — 163°C) ocHoBu amiolapoHy TMICHs JIyKHOTO

T1APOTI3Y:

C2H5
\ NaOH
CH,-CH,-N - HC| —— >
\ - NaCl
CoHs

2. THIX. 3aranpHa masiMa Ha XpoOMaTorpami aHalli3yeMOT0 PO3YHHY NMOBHHHO OYyTH
CXO0KMM 32 IOJIO)KEHHSM Ta pO3MIPOM IUISIMH, BHU3HAYAEMOIO ISl PO3UUHY

MOPIBHSHHS.

3. IopiBusans [Y-ciekTpiB aMiogapoHy Ta CTaHIAPTHUX 3Pa3KiB, sIKi OyJH 3HATU Y

JUCKax 3 Kaito 6poMizom y miamazoni 4000 — 400 cm™.
4. CyOcraHilis 1a€ peakiii Ha XJIOPUIH.
5. Ilicna minepanizaiii 3a metonoM K’enbaans, cyocraniiis gae peakiiii Ha HOAUIN.

KinbkicHe BU3HaYeHHs1. AnkaniMeTpis B cymimii eranony ta 0,01 H po3unnom
KHCIIOTH  XJIOpUCTOBOAHEBOi. KiHIIEBY TOYKY  €KBIBaJIEHTHOCTI  BHU3HAIOTh

MOTEHIIIOMETPUYHO:

CoHg

\ \ CaoHs
CHZ-CHZ-I\{ + HCl + NaOH —— CHZ—CHZ-I\{ + NaCl + H,0
C,Hs CoHs

8. 3aco0u, o NOKPAIYITH KPOBONOCTAYAHHS OPraHiB i TKAHUH
8.1.HirpoBa3zoauasitraTopu

8.1.1. 'niuepuHy TPUHITPATYy PO3UMH

HC—O0—NO,



JMooyBannsa. Cunresyrots npu — 15°C, npomyckarouu (TOHKUM CTPYMEHEM)

O€3BOJIHUIM TUIIIEPUH Yepe3 CyMIIll KUCIIOT CyJIb(aTHOI Ta HITPATHOI KOHIIEHTPOBAHMX:

H,SO, |
HC—OH + 3HNO; —>  HC—O0—NO,

|

BaactuBocrti. ETaHonpHWMII pO3UMH THINEPUHY TPUHITPATy € TIPO30POIO,
0e30apBHOI0 200 CBITJIO-)KOBTOTO KOJIbOPY PIIMHOIO. 3MIIIYETHCS 3 allETOHOM 1
eTaHoJioM. YucTuid riiuepuHy TpUHITpaT — O0e30apBHa piauHa. JIerko po3uMHHUN B

€TaHOJI1, 3MIIIYETHCS 3 AllETOHOM 1 HE 3MIIITYETHCS 3 BOJIOIO.
InenTudikanis:
1. CyOcran1is qa€ peakilii Ha HITPATH.

2. Peaxuis I'picca (cynbdanizoBa KucioTa Ta o-Ha(TUIAMIH) MICIIs BIHOBJICHHS 10
HITPUTIB (BIAHOBIIOIOTh IUMHKOBHUM MHjoM Yy mnpucytHocTi 30 %-i ourosoi

KHUCJIOTH):

Zn + CH ,COOH
HC—O0—NO, ———2"—5 HC—O0—NO

NH,

NO, N .
HO384©7NH2 —2y HOﬁ—QNEN HSO, ———HO,S N=N NH,
H,SO,

3. Peaxiis yTBOpeHHs akpojeiny (BITUyBAa€ThCsl PI3KUIM 3amax) Micias OMMJICHHS

HATPIIO T1IPOKCUIOM:

Ow _H

H,C—O0—NO, Hz(l_‘,—OH \clz/
3NaOH

HC—0—NO, 227 po—on 98094, ¢y + 1,0
-3NaNO; | I

4. Peakiiis 6eH301MyBaHHS. Y TBOPIOETHCS TITIIIEPUHY TPUOEH30aT, SIKUH BU3HAYAIOTh

3a TeMIepaTyporo miasjieHHs — 76°C:



0
H,C—O0— c CeHs

HC—O—NO, + > HC—O—C—CyHs
O

H,C—O0— c— CgHs

5. Ilpu nii Ha TUINEpUH aHUTIHOM 3 KOHIICHTPOBAHOK CYJIh(AaTHOIO KHCIOTOIO
3’SBIISIETHCS  MypPIypHO-UYEpBOHE 3a0apBJICHHS, SKE TICJIS JIOJaBaHHS BOJIHU

Nepexoa€ B 3CJICHEC.

6. Peakmis 3 mimi () cynsdaTom micas JTyXHOTO TiIpoii3y. YTBOPIOETHCS CHHE

3a0apBIICHHS:

H,C—OH H,C—OH O—CH,
CusO, | |
2 HC—OH ———— > HC—0—C{—O—CH

/

H,C—OH H,C—OH HO—CH,
KijgpKkicHe BU3HAYCHHS

1. AGcopbuiiiHa cnekTpodoromeTpis y BuAUMIN obmnacti cnektpy (A = 540 uwm).
MeTton 6a3zyeThcsi Ha BU3HAYEHH1 ONITUYHOT TYCTUHU 3a0apBIEHOTO POIYKTY, SKI
YTBOPIOETHCS MICIHSA JIY)KHOTO TIAPOJI3y PEUOBUHU B3aEMOIIEID 3 PO3YHHOM
KHCIIOTH  CyJb(aHIIOBOI Yy  KHUCIOMY  CEpeIOBUIIl 1  PO3YHHOM
HaTHICTHUICHAIAMIHY JUT1APOXIOPUITY:

H,C—O0—NO,
HC—O—NO, + 5NaOH — CH;COONa + HCOONa + 2NaNO , + NaNO ; + 3H,0
H2(|3—O—N02

NaNO , . -
HO4S NH,, —|> HO,S N=N |CI
HC

NHCHZCH NH,

Ho3s©—NEN cl —»HO s@— —'»NHCHZCH oNH,



. ANKamiMeTpis y HEBOJHOMY cepefoBuill (y MpuaWHi), TUTPAHT —
TeTpaOyTUIaMOHII0 TiApokcua. KiHIeBy TOYKy THUTpPYBaHHS BH3HAYAIOTh

MOTCHITIOMETPUIHO:

H,C—0-NO; @ H,C—OH
=

HC—0—NO, + 3[(C,Hg),N'IOH ——» HC—OH + 3[(C4Hg)sN ' INO5
H,C—O0—NO, H,C—OH

. ®oromertpis, sika 0a3yeThCs Ha BUMIPIOBaHHI cBITJIONOrIMHAHHA (A = 410 HM)
IPOJIYKTY B3a€MO/IIi HITPUTIB, YTBOPEHUX B PE3YJIbTaTI TIPOII3Yy HITPOIIIILEPUHY

3 penon-2,4-mucynbPoKUCIOTOO:

OH
Il
SO;H SOzH O_/N§ SO;H
KNOg 3NH,QH NH)
CH4COOH s
SOzH SOzH

SO,H

4. AnkamimeTpisi 3BOPOTHE TUTPYBAHHS B IPUCYTHOCTI MEPOKCUY BOAHIO. [HaMKAaTOp

— (enondranein:

H,0,
HC—O0—NO, + 5NaOH ——» CH,COONa + HCOONa + 2NaNO , + NaNO 5 + 3H,0

H,C—0—NO,

30epiranns. HiTporminepuH BiTHOCUTHCS 10 BUOYXOBHX pedoBuH. Po3BeneHi
pPO34MHU 30€epiraloTh y 3aXUIIEHOMY BiJ CBITJIa Micli, pu Temneparypi Big 2°C 1o
15°C. binbil KOHIIEHTPOBAH1 PO3YMHM 30€piraloTh y 3aXHINEHOMY BIJ] CBITJIIAa MICII],
npu Temneparypi Big 15°C no 20°C. Ipu oaepkanHi 1 30epiranHi Jikapcboro 3acody
HE0OX1THO OyTH 00epeKHUM, OCKUIbKH Mpu HarpiBanHi A0 180°C abo Bix ynapy BiH

BUOYXae€:

4C3Hs(ONO2)s — 6N21 + 12C0.1 + 021 + 10H,0



8.1.2. lenraepurpurniay terpanirpar (Epunir)
O,N—0O—-CH, CH,-O—-NO
2 \2/ 2 2
/ N\
OzN_O_CHZ CHZ_O_NOZ
JlodyBanHs. OTpUMYIOTh peakiieo ectepudikaliii NIeHTAepUTPUTY KHCIOTOIO

HITPaTHOIO Y MIPUCYTHOCTI KUCIOT CyJIh()aTHOT KOHIIEHTPOBAHO:

HO-CH, CH,-OH 0,N—0—CH, CH,-0-NO
\2/ 2 2 \2/ 2 2

H
+ HNO ;50
/N /N
HO-CH, CH,-OH 0,N—0-CH, CH,-0-NO,

BaacruBocri. bummii kpuctramyauil nmopouok. IIpakTHYHO HEPO3YMHHUHN Yy
BOJI1, PO3YMHHUHN B €TaHoJI1, e(ipi, Ta alleTOHI.

InenTudikaumis:
1. Tlicns Jy»HOTO TiIpOJIi3y CyOCTaHIIIs Ja€ peakiiii Ha HITPaTH.

2. Peaxmis I'picca (cynbdanizoBa KucioTa Ta o-Ha(TUIAMIH) MICIs BIHOBICHHS 10
HITPUTIB (BIAHOBIIOIOTH IUHKOBUM MuioM Yy mpucytHocTi 30 %-i ourosoi
KHUCJIOTH):

HO-CH, CH,-OH ON—O—-CH, CH,-O—NO
\°/ \%/

Zn + CH,;COOH

/ N\ / N\
HO-CH, CH,-OH ON—O-CH, CH,-O-NO

NH,
NO, — - _
HO3S NH, —2» |HO,S N=N  |HSO, ———HO,S N=N NH,
H,S0,

3. Peakuis OeH30iyBaHHA. YTBOPIOETHCA TEHTACPETPUTY TeTpabeH30aT, SKUN

BU3HAYAIOTh 32 TEMIEPATYporo miaBieHHs — 99° — 101°C:

o)
HO-CH, CH,OH | HsCo(0)C—O—CH, Chp-O-C(O)CqHs
+ 4 cl—

/ \ / N\
HO-CH, CH,-OH HsCe(O)C—0-CH, CH,-0-C(0)C¢Hs



KinbkicHe BuzHaueHHsi. EpuHIT y TabneTkax KUIBKICHO BH3HA4YalOTh
IpaBIMETPUYHO MICJIS EKCTPAKIIIT allE€TOHOM 1 yaproBaHHs po3unny. [Ipu po3paxyHky
OepyTh 70 yBaru BMICT CTEAPUHOBOI KHCIOTH (IOTIOMDKHA pPEUYOBWHA), SIKY

BIITUTPOBYIOTH HATpit0 rijipokcuaoM y JIMDA abo areToHi.
8.2. AHTAroHicTH HOHIB KAJBLLIIO

8.2.1. Higpeaumnin

H
HaC N CH,

H,COOC COOCH,
NO,

JoboyBannsa.  OTpumaroThb  KOHACHCAIIEI0  O-HITPOOEH3AIbJAETINY 3

OIIETOOIITOBUM €CTEPOM y MPUCYTHOCTI COJICH aMOHIaKY:

H
HsC _N._ _CHs
NO, | |
N
H,Co0C H o coocH, HCOOC COOCH;
~ s
+ —_— >
- 2H,0
Cw /C\ 2
H,cO~ YO 0”7 “OCH; - CHZCOOH
CH3COONH,,

BaacruBocri. XKoBTuii kpuctanmiuyauii mopomok. [[pakTuaHO HEpO3UMHHUHN Y

BOJ1, BAXKKO pO3UYMHHUN y 96 %-My crniupTI.
InenTudgikaunis:

1. Y®-cnektp 0,002 %-ro po3unny B eTaHoJii B 001acTi 215 — 390 HM Mae MaKCUMyMU

nornuHauHs pu 237 1 340 uM Ta MiHiMyMu Tipu 218 1 282 HM.
2. Temmnepatypa miaBneHHs — 172 — 174°C.

3. THIX.



4. CyOcraniiis gae peakiiii Ha ectepHy rpyny (I'igpokcamoBa npo6a).

5. Peakmis Ha HiTporpymy. B numerundopmaiMial micis J0JaBaHHS CIIUPTOBOTO

PO3YMHY KaNiio T1APOKCUY 3’ SIBISETHCS YepPBOHE 3a0apBICHHS:

H H
HaC N CH, H3C N CHg
| | KOH
H,COOC COOCH, ——=  HyCOOC H COOCH,
+ -
OK

6. BimHOBIEHHS HITPOTPYMU OO aMIHOTPYNHM Ta YTBOPEHHS COJi JAHA30HIIO 3
NOJAJbIIOI0 PEAKLIEI0 a30CIHOJIYUYEHHS. YTBOPIOEThCA a300apBHUK PI3HOTO

koJ1bopy (3 N-(Ha(THII)-eTHUIICH IaMiHOM YTBOPIOETHCS YSPBOHE 3a0apBIICHHS):

H H H
HaC N CH, HsC N CH, HaC N CH,
’ | |
H,COOC COOCH,4 L H,CO0C coocH, NaNO2HC  cooc COOCH,
NO, NH, NEN cf

Z T
Z T

HeC CH, NHCH,CHAH,  HaC CH,

(] (]

H,COOC COOCH;

H,COOC COOCH,
NEN ol N=N O NHCH ,CH,NH,

7. CyOcTaHIisl 1a€ peakilii Ha eCTepHy TpyIly.
8. Ilicns my>xHOTO TiJIposii3y CyOCTaHIlis Ja€ peakilii Ha aleTull.
KinbkicHe BU3HAYEHHS:

1. epimeTpisi, mpsiMe TUTPYBaHHS B CEPEAOBHUIIN KHUCIOTH TMEPXJIOpPaTHOI Ta

MeTuInponanony. [anukatop — gepoin:



H30\|/N\|/CH3 H3C\|/N\\/CH3
=
HSCOOC/ \COOCH3 HCIO, chooc/ \COOCH3
+ 2Ce(S0,), — NO + 2Cey(SOy)3 + H,S0,
| \/N02 | S 2
N \/
2+ 3+
» »
N AN
\ 4+ \ 3+
Fe +Ce¢e — Fe + Ce
o o
/ /
3 3
YepBoHe 3abapBreHHs CuHe 3abapBreHHs

2. CnektpodoTtoMeTpis 3a TOBKUHOIO XBWI 340 HM y €TaHOJILHOMY PO3YHHI.
3. BEPX.

8.2.2. Bepanamiiy rigpoxsiopusa

CHa
O H,C_ _CHy O—CHjg
HaC
o) C—CHZ—CHZ—CHZ—I?I—CHZ—CHZ o © HCI
C=N CHs CHj

JNo0yBannsi. OTpUMYyIOTh aNKUTyBaHHSIM 3,4-TMMETOKCU(EHUIAIIETOHITPUITY
130MPOMIIXJIOPUIOMY TIPUCYTHOCTI HaTpito amimy (1). AJIKUTYyrOUMi areHT TaKoX
OTpUMYIOTH 3 3,4-TUMETOKCU(EHITAICTOHITPUIYTIOCTIJOBHUM BIJHOBIICHHSM B
3,4aumeTokcu(peHIETUIIaMIH 3 HACTYITHUM METHJIIOBAHHSM Ta MOTIM aJKUTyIOTh (2).

OTpumanuil NpoAyKT peakilii (2) AoaarTh 10 pedoBuHH (1):

CH CH
/ 3 / 3
O H, e _CH,

\ \
o CH,-C=N + >7CI — 0] CH—C=N



0 O—CH, O—CHj
H3C\ CHgl
o] CHz—czNﬂ» H,N-CH,-CH, o — HITI—CHZ—CHZ o —=
CH, CHj CHg
O—CHjs O/CHBH c__CH
HaCy \ \r 3_
Br-CH,—-CH,-CH,-ClI o CH—C=N
> CI-CHZ—CHz-CHZ—ITI—CHZ—CHZ o >
CHj CHj
CH
/ 3
HsC CHg O—CHs
Hl HaC
- o] C—CHz—CHZ-CHZ—I?I—CHZ-CHZ o\ * HCI
C=N CHs CHs
BaacruBocrti. binuii kpucraniyauii nopomok. Po3unnnuii y Boai, xsopodopwmi,
METaHOJII.

Inentudikaumis:

1. Y®-cnektp 0,002 %-ro po3unny B eTaHoJii B 001acTi 215 — 390 HM Mae MakCUMyMU

nornuHanHs 1pu 210 1 340 uM Ta MiHiMyMu TIpH 229 1 278 HM, Tuteue npu 282 HM.

2. TemmepaTypa IaBJIeHHS OCHOBH BeparaMury MiCsl JIyKHOTO Tiapomizy — 144°C:

CH,
/
HyC._ _CHg O—CH,
HeC,
o] C—CHZ—CHZ-CHZ—ITI—CHZ—CHZ o - HCl + NaOH ——>
C=N CHa CHa
CH
/ 3
C,H5OH O H,c _CH, O—CHs
— 2
H3C\ + NaCl + H ZO
o ?—CHZ—CHZ-CHZ—ITI—CHZ—CHZ o
C=N CHy CHs

3. CyOcraHIis 1a€e peaxiiii Ha XJIOPH/IH.
4. CyOcTaHiis 1a€e peakiii 3 3araJbHO0CaKyBATbHUMHU aJIKATO0iTHUMHU PEaKTHBAMHU.

5. Ilpu gomaBanHi 10 BOoAHOro po3unHy Bepamnaminy (1:100) po3uumHy KHCIOTH

cyibdarHoi po3BeaeHoi 1 1 %-ii po3uMH Kajlil0 MEepMaHraHaTy yTBOPIOETHCS



4epBOHO-(D10JIETOBUM OCall, SIKUUA IIBUIKO PO3UMHSETHCS 3 YTBOPEHHSM CBITJIO-

’KOBTOT'O PO3UHHY.
KinbKicHe BU3HAYECHHA

1. Ankamimerpis y cyMiil 0e3BOAHOTO €TaHOIYy 3 KHUCJIOTOK XJIOPHUCTOBOJIHERBOIO.

KiH1eBy TOUKy TUTpYBaHHS BU3HAYAIOTh MOTEHIIIOMETPUYHO:

CHy
O H;C _CHg O—CHs
HaC \( C,HgOH
o] C—CH,~CH,~CH,~N-CH,-CH, O HCl + NaOH
| \
C=N CHy CHg
CH
/ 3
C,H5OH O HiC_ _CH, O—CH;,
—s 2
HaC + NaCl + H,0
o ©~CHy~CH,-CHyN-CH,~CH, o,

C=N CHg CHg

2. AumauMmeTpisi y HEBOJHOMY CepeIoBHINI. [HIUKAaTOp — KpUCTaTiuHUN (10JIETOBHIA.

TutpyBaHHs POBOAATH y IPUCYTHOCTI MepKypito (I1) anerary:

CHy
HaC Hg(CH 3C00),
o) C—CHZ—CHZ-CHZ—ITI—CHZ—CHZ o HCI + HCIOy ———
C=N CHs CHs
CH
/ 3
Hg(CH3C00), O HiL _CHg -clo, O—CHg
_—
HaC, T + HgCl, + CH4,COOH
o) C—CH2—CH2-CH2—ITIJ:CH2—CH2 0,
C=N CHy CHy
8.2.3. AMjonuniny 6e3usiar
H SO3H
HC N NH,
H5,COO0C COOC,Hs

Cl



JooyBanns. OTpuMarOTh KOHJCHCAIIEID 0-XJOpOSH3aIBACTIAY 3 MOXITHUMU

OILIETOOIITOBOI'O €CTEPY B MPUCYTHOCTI COJICH aMOHIaKYy:

H
N |
H3COOC._ ™ 0 _COOC,Hs H,COOC COOC,Hs
CH, |-|2(|: .
+ —_ >
- 2H,0
C\ /C\ 2
H,CO~ O o~ "o - CH3COOH
CH3COONH,
()/\/NH2

BaacruBocrti. bunii kpucTaniyHui MOPOIIOK, MAJIOPOZYMHHUHN Y BOJI1, TOMIPHO

PO3YMHHUM B €TAHOJII.
Inentudikaumis:

1. Y®-cnextp 0,002 %-ro po3unny B eranoJii B 061acti 300 — 400 HM Mae MaKCUMyMU

noriMHaHHs npu 360 HM.
2. Ontuune obepranus po3unny — Bijg — 0,10° mo + 0,10°.
3. TemmepaTypa 1IaBJICHHS OCHOBHU aMJIOJIMITIHY MICIS JIYKHOTO Tipoiizy — 199 —

201°C:

H
H.C N NH
HsC N NH, 3 N2
O/\/ O

g oe" H,CO0C ¥ COOC,H S03H
H,COOC COOC,H; °c '3 2's
cl ' *NaOH ———> cl + +H,0

4. Tlicnsa mi"epatizaliii, 3a MetogoM K’ eabaans, mpoBOISTh peakilii Ha XJIOPUIH.

5. Ilicns mydHoro riiposii3zy cyOCTaHIlis Ja€e peakiiii Ha aneTu.
6. CyOcraH1is 1ae peakiiii Ha ectepHy rpymny (I'izmpokcamoBa mpo0a).

KinbKkicHe BU3HAYEHHA:



1. V tabnerkax Bu3zHayaroTh MeTogoM TIIIX.
2. CnektpodoToMeTpisi.
3. BEPX.
8.3.AKTMBATOPH KAJi€BUX KaHAJIB

8.3.1. Minokcuau

Jo0yBanHs. CUHTE3YIOTh BUXOASYM 3 0apOITYpOBOi KUCIOTH, B3aEMOJIEIO ii 3
xJiopokucto  dochopy orpumyioTh 2.4,6-TpuxsopmipuMiaid. Jli€ero aMmoHiaKy
nepeBosITh y 2,4-muamiHo-6-xnopmipumiaud. [ani momarote g0 peakiii 3 2,4-
TUXJI0p(pEeHO0IOM y MPUCYTHOCTI Kaito riapokcuay. HactynHe mpoBOoAsSTh OKUCHEHHS
M-XJIOpOEH30MHOI0 KHUCIOTOI 3 oTpuMaHHsIM N-okcuny. 2,4-muxiopPeHOKCUITBHY

rpyny OpH BUCOKIM TeMmIeparypl 3aMiHIOIOTh Ha MIPEPIAMHOBY 3 OTPUMaHHSIM

MIHOKCHUJTUTTY.
Cl

H Cl
o N 0 cl_ N cl cl_ N NH, C,@OH
X ﬁ4 POCI, /\|( NH, /\|( cl 0N _NH,

—_— e >
NH N N | \N(
=
o| ol NH,

NH,
cl

O N N NH,
cl o) N NH, AN
[O] Y N | \(
—_— —H e
| N /N‘o
*o
NH,

NH,

BaactuBocti. binuii yn maibke Olui KpUCTaIIYHUN MOPOIIOK Oe3 3armaxy.

Jlerko  pO3YMHHMI Y TPONUICHINIKONI, METaHOJi, €TaHOoJi, MPOIMAHO,



JUMETUICYIb(OKCH I, PO3YMHHUI Yy BOJI, NPAKTUYHO HEPO3UMHHHUI B AaleTOHI,

xjopodopmi Ta eTUIaIeTaTl.
InenTudikaumis:

1. Y®-cnektp po3umHy B eraHoii B oOmacti 200 — 350 HM Mae MaKCUMyMH

noryinHa"HA 1pu 230 ta 281 HM.
2. THIX.
3. Temmepatypa mnaBiaeHHs — 272 — 274°C.

4. Jlo METaHOJNBHOTO PO3YMHY JOAAI0Th Mial CyJbdar, 3 ABISE€TbCS 3€JICHE
3a0apBJEHHS, SIKIIO TOTIM JOJAaTH KHCIOTY XJIOPHUCTOBOJHEBY pO3BEJICHY

3a0apBJICHHS 3MIHIOETHCSI HA 3€JICHYBATO-)KOBTE.

KinbkicHe Bu3HAYeHHsl. ANMIUMETpIS y HEBOJAHOMY CEPENOBHIIl Yy

cepeloBuUIlll 0€3BOJHOI OLTOBOI KUCIOTHU. KiHIIEBY TOUKY TUTPYBaHHS BHU3HAYaIOTh

MOTEHI[I0METPUYHO.
|
N Na NH2 N. _N_ _NH
| Y . Helo, 3G90 | Y -ZC|o4'
/N\O /N\o
NH; NH,
8.3.2. Jliazoxcua
NYCH3
cl S NH
o// \\o
JlodyBanns.  CynbdoxiopyBaHHs  4-XJOpaHUNIHY  XJIOPCYJIb(OHOBOIO

kucioror. IloTiM moAar0Th aMOHIaK 1 OTPUMYIOTH 2-CyJib(oHaMiI-4-XJIOpaHiIiH.

CyMil HarpiBaroTh 3 alleTaMiIOM 3 OTPUMAHHAM J1a30KCUY:



NH NH, NH, 2 N CH,
? CISO 3H NH3 H3C_<NH2 Y
— > — —
_NH
cl cl so,cl  Cl SO,NH,, cl

S
O// \\O

BaacruBocri. binuit abo maibke 01nuil, TpiOHOAMCTIEPCHHM a00 KPUCTATIYHUN
MOPOIIOK, MPAKTUIHO HEPOIUMHHUHN Y BO1, J0OpE PO3UYMHHUN Y quMeTHIIPopMamisli,

MaJjopo34yuHHUH y crapTi. Jlyke 1o0pe po3unHHUN y po30aBIeHUX pO3UYNHAX JIYTiB.
InenTudikanis:

1. Y®-cnekr ayxHoro po3unHy B obOnacti 230 — 350 HM (iIKCyeTbCcsI MakCHUMY

norauHaHHs 1py 280 HM 1 mieve npu 304 HM.

2. Peaxiito yrBopeHHs a3o0apBHUKA. KU ATATH 3 KHCIOTOIO XJIOPUCTOBOHEBOIO Ta
[IMHKOBHUM MIJIOM. BUIINISI€THCA METUIAMIH, SIKUH 11eHTU(IKYIOTh 3a 3a1maxom abo
32 MOCHHIHHSIM KpPAacCHOTO JIaKMYycOBOro namepy. ®uibTpyroTh Ta 10 (QUIBTpaTy
JI0JIal0Th HATPIIO HITPUT yepe3 1 XB 10Aat0Th HAQTUETUIICHIIAMIH TUT1APOXIIOPH/I.

3’ SIBISIETHCS YEPBOHUM a00 (P10J€TOBO-UYEPBOHE 3a0aPBIICHHS:

NHCH ,CH,NH ,

NZ=N N=N O NHCH ,CH,NH.,,
Q . Q
cl SOzH cl SOzH Q

KinbkicHe Bu3HaueHHs. AnkamimeTpis B cymimni Boau Ta JIM®PA. KinneBy

TOYKY TUTPYBAHHS BU3HAYAIOTH HOTeHHiOMeTpI/I‘—IHO.

TecToBI 3aB1aHHSA 32 TEMOIO: KAHTHAPUTMIi4HI 3aco0u. 3acodu, 1o

MOKPAIIYIOTh KPOBONOCTAYAHHS OPTraHiB i TKAHUH)

1. AHTHaHTIHAJIBHUN 3aci0 TIIIEPUHY B. Ilipomnizy
TPUHITpPAT  (HITPOTJILEPUH)  3a
XIMIYHOIO OYyJIOBOIO HAJICKHUTH [0
ecTepiB HITPATHOI KHUCJIOTH. D. JlekapbokcrryBaHHS
[nenTndikyoTb ~ peyoBHHY 32
HITpaT-10HAMH ITICJISI IPOBEACHHS:

C. OkucHeHHA

E. Herigparartii

2. Ilposizop-aHaniTuK aHalizye

A. T'iapomizy™ : v - -
APOIISY aHTUAHTIHAIBHUNA 3aci0 TIILEepUHY



TpuHiTpar (HiTpormiuepuH). s
imeHTudikamii  HITpaT-i0HIB, IO
YTBOPIOIOTHCS MICHS TiAPOJi3y, BiH
BUKOPHCTOBY€E PO3UHMH:

A. ludbeninaminy*

B. JlanTtany (III) HiTpaty
C. TioceyoBuHUM

D. Xnopaminy

E. ['miokcanbrigpokcianiny

HitporminepuH 3acTOCOBYIOTh IpHU
TrOCTPIM CcepleBid HEJOCTaTHOCTI.
[Ipu cyOsiHrBaIbHOMY NPUOMI BiH
IIBUJIKO TPOHUKAE B KpOB, J€
M1TAETHCS B1IHOBJICHHIO 3
YTBOPEHHSM:

A. mitpored (II) okcumy*
B. cymsdyp (VI) okcuny
C. kap6oHn (IV) okcumy
D. kap6oHu (II) okcuny

E. cynedpyp (IV) oxcuny

. Hns JKyBaHHS CTEHOKapii
MPU3HAYAIOTh npenaparu
HITPOTTIIEPUHY (Tminepuny
TPUHITPAT). 3a XIMIYHOTO
CTPYKTYpPOIO HITPOTJIILIEPUH

HAJICKUTh J10:
A. Ectepip*
B. IMomidenonis
C. IonicnupTin
D. Hitpoankani

E. HitpoapeHnis

5. V nmaboparopii 3 KOHTPOIIO SIKOCTI

JIKapChKUX  3acO00IB  IPOBOMSTH

ceptudikamiro  cepili  TabieTOK
HiTpormiuepuny. Ilicig rigpomizy
HITPOTJILIEpUHY  17AeHTU(]IKYBaTH
3aJMIIOK HITPATHOI KMUCIOTH MOYKHA
PEAKITIEI0 3 PO3UNHOM:

A. Tudeninaminy*

B. [ian6pominy

C. Cpibna HiTpaty

D. Kanito nmipoaHTUMOHATY
E. Harpiro HiTponpycumy

3 METOIO inenTudikarmii
HITPOTJILIEPUHY TPOBI30P-aHATITUK

MPOBOJIUTH  PEAKIII0 3  Kajiio
riipocysibpaToM MNpu HArpiBaHHI,
BHACHIZIOK  YOTO  YTBOPIOETHCS
peuyoBMHA 3  PI3KUM  3amaxoM.
Ha3zBiTh 1110 CHIONyKY.

A. Axponein*

B. Benson

C. Merunamin

D. Etanon

E. Xnopodopm

[Ipy  mpoBeneHHI  KUIBKICHOTO
aHayizy [ULEPUHY  TPHUHITPATY

PO3YHMHY METOJOM a0CcOopOIiHOI
crekTpodoroMeTpii XiMiK-aHATITHK
BHU3HAYAE HA CIIEKTPOPOTOMETPI:

A. onTHYHYy T'yCTHHY*
MOKa3HUK 3JIOMJICHHS
TEeMIIepaTypy KUIMIHHS

. KyT o0epTaHHS

m O O W

pH po3uuny



8. IIpoBizop-aHamiTHK BUKOHYE D. kucnotu a30THOI

imeHTrdIKAIlIo mpoKaiHami .
8 ircan poxd » E. matpito HiTpUTY
rizpoxnopury. B pe3ynbrarti peakitii
a30CII0JTyYEHHS yrBoproethest  11.IIpokainamimy T1IPOXJIOPH]L
a300apBHUK YE€PBOHOIO KOILOPY, (HOBOKaiHAMi/l) MOKHA BiIPi3HUTH
1[0 CBIIYUTH MPO HAABHICTH B HOTO BiJ pOKaTHy T1APOXJIOPUILY
CTPYKTYpI: (HOBOKaiHY) 3a JIOTTIOMOTOFO
. ; CaKTUBY:
A. IepBUHHOI apOMATUYHOI P Y
aMiHOTpynu™ A. aMOHII0 BaHagaTy™
B. cnupToBoro rigpokcuiry B. amonito xsopuny
C. anpaeriiHoi rpynu C. aMOHIIO T1IPOKCUTY
D. ¢deHoNbHOTO T1IPpOKCHITY D. aprentymy HiTpaTy
E. amigHoi rpynu E. 6pomHOi Bon
9. Ha mnpunanexnicts mnpokainaminy 12.IIposizop-anamituk BHU3HAYAE
TIIPOXJIOpily A0 TOXIAHUX Tapa- KUIBKICHUH ~ BMICT  JIIKQPCHKOTO
aMIHOOEH30MHOI KMCJIOTHM BKa3ye 3ac00y IpOKaiHaMITy
TIO3UTUBHA PEaKIlis Ha: T1APOXJIOPHIY. Sxuit 3
repepaxoBaHUX  PO3YHMHIB  BiH
A. epBUHHY apOMaTUYHY
; N MMOBUHEH BUKOPUCTATH:
aMIHOTPYTIY

A. Hatpiro Hi *
B. anbaerigny rpymy aTpIto HITPUTY
. B. Harpiro Ti
C. cknazHoedipHy rpyiy aTpiio TiocyIb(arty

C. Harpi
D. xerorpymy aTpIro eaeTaTy

D. Kanito 6
E. Hitporpymy o bpomaty

E. Apreatymy HiTpary

10.TTpoBizop-aHamiTUK KAJI
MPOBOAUTH nocmimkennss  13.Jmst  KUIBKICHOTO ~ BW3HA4Y€HHS
JTKApCBKMX ~ PEYOBMH 3  TPYIH cyOcTaHIii IpOKaiHaMiTy
MOX1HUX apOMaTHYHUX TiApOXIOpHIY 3T1IHO HDY
aMIHOKHCIIOT. 3a JOMTOMOTOI0 SIKOTO IPOBI30P-aHAITHUK BUKOPUCTOBYE
peaKkTUBYy  MOXHA  BIJIPI3HUTU METOL HITPUTOMETPII. Sxuit
MpoKaiHaMiay  TIAPOXJOPUI  BiA 1HUKATOP WOMY CJIiJT BUKOPUCTATH?

MPOKaiHy riApoxnopuy? A. Heiitpanbauii yepBoHMIT*

A. amoHito BaHajgaTy™ . .
Aaty B. MeTtunoBuii yepBOHUI

B. BoamIo nepokcuy C. Kpucraniynuii pioneroBuit

C. xuopamiu o o
p y D. KcunenonoBuii opaHKeBHMA



E. KucmoTtHuii  XpoM  TEeMHO-
CHUHIH

14.11poBi30p KOHTPOIBHO-aHATITUYHOT

nabopaTopii JOCHIIKY€E CyOCTaHITIO
MpoKaiHaMiay  TIIPOXJIOPUAY Y
BiAnOBiAHOCTI 10 BuUMor JIDV.
Sxum mMetogom DY pekomenaye
BU3HAYATH KUIBKICHHH BMICT IILOIO
npenapary?

A. Hitputomerpii*
B. bpomaTtomerpii
C. Aummaumerpii
D. Anxanimerpii

E. KommnekconomeTtpii

15.J10 AKOro Kjiacy CIOJIYK HaJIeKUTh

HITPOTJTILEPHH:
A. Ectepu™®
B. Etepu
C. b6araroatomMHi CIUPTH
D. HiTpoankanu

E. HiTpoapenu

16.1ns inenTHdiKaIii 6araT0aTOMHOTO

COUPTY  TJINEPUHY  MPOBI3OP-
aHAJITUK  TPOBOJIUTH  PEAKIIIO
JeriapaTarii 3 KaJIIo

rigpocynbparom. IIpoaykr,

10 YTBOPIOETHCSA IPHU L[LOMY, Mae

XapakTEepHUM  pI3KMKA  3amax 1
BUKJINKAE MTOCUHIHHS
GITBETPYBAIBHOTO nariepy,

3MO4YeHOro 1% po3uMHOM HaTpiio
HITpONIpyCUAY 1  HIHEPUIHHOM.
Has3sits oro:

A. Akponein™

B. Hdietunosuii edip

18.I1Ipokainamiy

C. Eranon
D. Kucmnora orroBa

E. Xnopodpopm

17.Y Bimaur 3amaciB arTeky HAIINAIIOB

TOBap, cepel SIKOTO 3HAYUTHCS
npemnapar Hitporminepus, y
kimpkocTi 100 ymakoBok. Jlo sxoi
TpyIH JTKapChKUX 3aco0iB
HEOOXITHO BITHECTH IIeH Tpemnapar,
BpaxoOBYIOUU HOro (Hi3uko-XiMivyHi
BJIACTUBOCTI?

A. BuOyxoBi pe4oBHHU™

B. Jletki peuoBuHU

C. Jlerko3zaiitMuCTi pe4OBHHU

D. Jlerkoroproui pe40BUHH

E. BuOyxoHebe3neuHi pe4oBUHU

TLAPOXJIOPH]T
3aCTOCOBY€ETHCS B SIKOCTI
MICIICBOAHECTE3yI0Uoro 3acoldy Ta
SIBJISIETHCS TIOX1THUM:

A. N-aMiHOOEH30MHOI KUCIOTH *
B. AnernicanimuioBoi KUCIOTH
C. beH30iiHOI KUCIOTH

D. HikoTHHOBOI KUCIJIOTH

E. CynbdaninoBoi KUCIOTH

19.J1o KOHTPOJbHO-aHATI THYHOT

naboparopli Ha aHai3 HaINIILIA
cyOcTaHIIIs poKaiHaMiTy
rigpoxsmopuny. ['paHuunuii BMICT
BOXKHX MeTadiB 3rigHo DY
BU3HAYAIOTH 33 JJOTIOMOTOIO:

A. TioareTamiTHOTO PEaKTUBY*



B. PeaktuBy cyOcTaHIIIs poKaiHaMi Ty
METOKCi(heH1T0ITOBOT ripoxjopury. Skuii 3 nepeniueHux
KHUCIIOTH PCaKTUBIB MOKHA BUKOPUCTATH IS

: : fioro inenTudikamii?
C. PeakrtuBy rinodocdity A Pixan

1 %k
D. PeakTuBy A. Aprentymy HiTpar

aMIHOMETHJIAII3aPUHOIITOBOT B. Harpiro xmopua

KUCJIOTU )
C. KaubIriro okcanar

E. CyasdomonidaeHoBoro D. Kaito 6pomi

PEaKTUBY
. : E. K
20.y KOHTPOJILHO-aHATI THYHIN ynpyMmy cyibdat
naboparopii JOCIIJKYEThCS

Curyauniiini 3agaui 3a TeMOKW: KAHTHAPUTMIYHI 3ac00u. 3aco0u, 1m0

NOKPAIIYTh KPOBONOCTAYAHHA OPraHiB i TKAHMH

1. Busnauutn macoBy uwactky miazokcuny (M.m. 230,67) B nikapchbKomy
3ac001, K10 Ha TUTpyBaHHS HaBaxku 0,2675 r Burpadeno 19,59 mn 0,1 H pozuuny
Hatpii rigpokcuny (KIT = 0,9876).

2. Busnauntu MacoBy 4acTtky Bepanaminy rigpoxiopuny (M.m. 454,60) B
JIKapChbKOMY 3ac001, $KIIO Ha TUTPYBaHHA HaBaxku 1,5668 1 Bepamamiry
rigpoxsopuy Burpadero 17,38 mi 0,5 H pozuuny xnopuanoi kucnoru (KIT=1,1218).

3. BusHaunTt Macy HaBaXKKd amiofapony riapoxmopuay (M.m. 645,31)
AKIIO Ha 11 TUTpyBaHHA Oyzae BuTpadeHo 19,34 miu 0,1 H po3unny HaTpiil riipokcusy
(KIT—0,9936). A ii BiicOTKOBUI BMICT B Jlikapchbkomy 3aco01 — 99,20%.

4, Busnauntu macoBy yactky miHokcuauiny (M.m. 209,25) B nikapcbkomy
3aco0i1, KMo Ha TUTpyBaHHS HaBaxkw 0,2517 r Oyno BurpadeHo 6,19 ma 0,1 M
po3uuny xsiopHoi kucinotu (KI11=0,9916).

S. Busznauutu 06’em 0,1 H po3uuny natpiii rizpoxkcuny (KI1=0,9894), sxuii
Oyne BuTpaueHo Ha TutpyBanus 0,6220 r amiogapony rigpoxuopuny (M.m. 180,16),

SKIIO 11 BIJICOTKOBUH BMICT B JiKapchkoMy 3aco01 — 99,88%.
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