Cnonyku 3 KOHOEeHCOBAHUMU OEH3eHOBUMU AOPAMU

Ha mepmriii cramii peakiiro MiX TIeKCaxXJOPIUKIOIMCHTAIIEHOM 1
[UKJIOTICHTAIIEHOM MPOBOJSATh MpU Temmeparypax, Buiiid Hix 100°C 1
HagaumkoBoMy THCKy g0 0,3 MIla. MoasHe CHIBBIIHOIICHHS
CsClg:CsHg = 1:1. g 3HMKEHHS TeMIEpaTypu KpucTaii3amii peakiiii-
HOI Macu (xjopJieH ImiaBuTbess npu +155°C) peakiiro OpoBOASTH B
MPUCYTHOCTI 4OTUpUXJIOpUCcTOro Byriemo (15-25 % Bix macu rekca-
XJIOPIUKJIONEHTAIIEHY ).

Ha npyriit cranii xaopyBaHHio miagaarTh 20—25-BicOTKOBHI poO3-
YUH XJIOPACHY B YOTUPUXJIOPUCTOMY BYTJICll. 3aBaHTaKCHHS KaTa-
JizaTopa ckiaaae 3—5 % Bijg Macu xyopJeny. [Ipoiiec xaopyBaHHS Mpo-
BoJsATh Nipu 0 — +20°C, 3 MiABUILEHHSM TEeMMEpaTypu 301IbITYETHCS
BUX1Jl TOOIYHUX MPOAYKTIB — OKTAXJIOPY W HOHaxjopy. Jlomimkamu B
TEXHIYHOMY MPOJYKTI € XJIOPJEH, OKTaxJiop (XJIOpiHAaH), HOHAXJIOP,
YOTUPUXJIOPUCTUM BYTJICIIb.

Cl Cl
cl ) Cl cl
RUENS S
- o e
Cl Cl Cl
Cl Cl ClI I
a1 0adet d Nt

BRGE
Cl Cl
AL
Cl ClI
18040610 (31.31)

XiMi4HI BJACTHBOCTI TenTaxJaopy

JIyist rentaxjopy XapakTepHi peakilli JBOX THIMIB: 3yMOBJICHI pyX-
JUBICTIO XJIOPY B MOJIOkKEHHI l-ex30 (almiabHOrO aToma XJIOpy) 1 peak-
IIMHOIO 3JaTHICTIO MOABIMHOIO 3B’SI3KYy HEXJOPOBAHOTO Kiiblisg. Huxue
MOJAaHO MPHUKJIAIN [TUX PEaKIIiil.

1. Peakuii aninbnHozo amoma Xxaopy. ATOM XJOpYy B TOJOXKEHHI
1-ex30 BIIHOCHO JIETKO BCTYIA€ B peakilii 3amineHHs. HaiOuibi xapak-
TEPHUM TPHUKIAJOM € Peakilis TiApoi3y, mo cruenudidyaa ajs remnrta-
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Cnoayku 3i smianumu QYyHKYIAMU, YUKITYHI 1 aPOMAMUYHI CROLYKU

XJIOPY ¥ BUKOPUCTOBYETHCS MPU HOTO BU3HAYEHHI; T1JPOJIi3 MOXKE OYTH
3I1MCHEHUN IBOMA CII0OCO0aMU:

Cl
+CH;COOH,

cl CET YTy U
Cl Cl
@U . ¢l OCOCH,
Cl HClI, CH3OH\& Cl
Cl ClI Cl
Ag,CO,3, C,H50H _
i 480%ai 1y } C| U

Cl  OH
(31.32)

2. /lia oxucHukie. 1lpy OKMCHEHH1 MIIIHOK a30THOI KHCJIOTOI 3
HEBEIMKHM  BHXOJIOM  yTBoproetbes  1,4,5,6,7,7-rexcaximopOinuk-
710[2,2,1]renten-5-aukapOoHoBa-2,3 KUCIOTA (XJIOPEHIIKOBA KHUCIIOTA):

Cl Cl
Cl Cl COOH
ool ] o Yl
Cl Cl COOH
Cl ClI Cl (31.33)

Tpuokcua XpoMy B KpH>KaHIA OLITOBIA KHUCJIOTI UM O1XpOMaT Kaito
B CyMIIIl CIpYaHOi 1 KPUXKAHOI OLTOBOI KHCIOT OKHCHIOE TMOABIMHMIA
3B’SI30K HEXJIOPOBAHOT'O KUIbLS 3 YTBOPEHHSM EMOKCUIY TeNTaxjiopy
(emokcHurenTaxyiaopy):

Cl Cl
Cl @U +CrO;, CHyCOOH Gl @ 5
o A
¢l Cl Cl Cl  (31.34)

AHaJIOTIYHE TEePETBOPEHHS TENTaxjopy MpOTIKAE B IPYHTI Mif
BILIMBOM MIKPOOPTaHi3MiB, a TAKOK B OpPTraHi3M1 TBapHH.

3. [in xnopy. IlonpiiiHuii 3B’S30K HEXJIOPOBAHOTO KIIBIA JIETKO
MPUETHYE XJIOP, YTBOPIOIOYN HOHAXJIOPHOX1IHE (HOHAXJIOP):

482 |



Cnonyku 3 KOHOEeHCOBAHUMU OEH3eHOBUMU AOPAMU

(31.35)

4. @omoniz. ONpoOMiIHEHHS PO3YUHIB TENTAXJIOPY COHSYHUM YU
Y®-cBITIOM NPUBOIUTH A0 BHYTPIIIHBOMOJICKYJISIPHOI IUKJII3AIli 3
YTBOPEHHSAM 130Mepy TeNnTaxjaopy, o OJepKaB Ha3By (POTOrenTaxjiopy:

Cl

crC cl
Cl Cl Cl
j hv, 268011 _ Cl
Cl Cl Cl
Cl

Cl (31.36)
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Cnoayku 3i smianumu QYyHKYIAMU, YUKITYHI 1 aPOMAMUYHI CROLYKU

PO3A1JI 32. TETEPOIIUKJITYHI CIIOJIYKH

TeTepouMKIiYHI CHOJMYKH — IUKIIYHI CHOJYKH (IUKIOATKAHU
a00 apeHH), y SKUX OJUH abo Oinblle aTroMmiB KapOOHY 3aMiHEHI Ha
eemepoamomu (O, S, N, P Ta inmi). Taki cnojiyku yMOBHO Kiacui-
KYIOTh 32 BETUYUHOIO LUKy, KUTbKICTIO, IPUPOJOI0 Ta MICIEM 3HAXO-
JIPKEHHS T€TepPOaTOMIB.

VY 3B’s3Ky 3 BEJIUKOIO KIJIBKICTIO 1 PI3HOMAHITHICTIO Oy/J0BU TeTe-
POLMKIIIYHUX CIOJYK JJISI HUX XapaKTepHa JOCUTh CKJaJHA HOMEHK-
narypa. Tak, mpaBuna [UPAC n03BOJsAI0T BUKOPUCTOBYBATH 47 Tpu-
BlaJIbHUX 1 HANIBTPUBIAIIBHUX Ha3B JJi1 MOOYIOBH Ha iX OCHOBI CKJaj-
HIIIHX.

Ha3zBa = npegikc + kopinb + cypikec.

Ipedike nozHavae npupoay rerepoaroma:
-O- — okca-; oKkc-
-S- — T1a-; Ti-
-N- — aza-; a3-
-P- — docda-; pocd-

Kopinb (ocHOBa) mo3HaYa€e po3MIp IUKITY:

N

-HH- -€lI-

Cydikc (3akiH4eHHsI) T03HAYA€ CTYIIHb HACUYEHOCTI LIUKITY:
Hacuuenuii: -inun (3 atomoMm N); -aH (0e3 atoma N).
Henacuuenwuii: -uH.

IIpukiaaau Ha3B reTepouUKIIiB 32 HOMeHkaaTyporw IUPAC:

CHZ_CHZ CHZ_CHZ H,-C—CH
\/ \/ T \°
NH 0 HC_ _CH,

NFA
a3upinH OKCHpaH a30JI1aIuH
eTHJIEHIMIH €TUIICHOKCHUJ] TeTpaMEeTUJICHIMIH

HymMmepaiiisi B UK/ HOYMHAETHCS 3 reTepoaroMa. SKIo iX KijbKa,
To B Takomy nopsaky: O, S, NH, N, P. BukopuctoByeTbcsl mo3HaUEHHS
MIOJI0KEHHS 3aMICHHUKIB: O, [3, Y TOIIIO:
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I'emepoyukniuni cnonyku

. :

' 5B 3p

> N 1 20 60/ @ 2a
H 1
mipo nipaH

HymMmepariss B KOHJAEHCOBAHMX ITMKJIaX MOYMHAETHCS BiJ MICIS
KOHJICHCAlIl1 ITUKJIIB, 00 reTepoaToM OTpMMaB MiHIMAJIbHE 3HAYCHHS

5 4 4
6 X 3 5 | | 3
7 N 2 6 2
N1
8 1 7 H
130X1HOJIH 1707 (0, f-OeH3MipoI)

Jlnst GaraThOX TeTEpPOIMKIIYHUX CHOJMYyK 30€pekeHi TpHUBIaJbHI
Ha3BHU.

32.1 Tpu- i YoOTHPHUYJIEHH] IreTEePOIUKIH
Tpu- 1 YOTUPUUWICHH] TETEPOLMKIN MOXHA PO3MISAATH SK MPO-
JTYKTH 3aMIII€HHS aTOMIB KapOOHY BIJMOBIAHO B ITUKJIONPOIAH] ¥ ITUK-
n00yTaH1 Ha rerepoaToMu. OCHOBHI MPEJACTABHUKH TPUWICHHUX TeTe-
POIIMKIIIB:

Ao As ANH

OKCHpaH TiipaH a3upiAvH
O—NH HN—NH N—N
OKCa3upaH Jia3upUANH Jia3upuH

OCHOBHI NIPEJCTABHUKU YOTUPUWICHHUX TE€TEPOIUKIIIB:

_CI) Cl:(l) NH

OKCETaH 1,2-niokceran aseTIIuH

Tpu- Ta YOTUPUUICHHI FETEPOLMKIIM 3PYYHO OTPUMYBATH 3 BIJAIO-
BITHUX TAJIOT€HOMOXIJHUX:

RNH—CH,—CH,—cl ~ —9H N—R
“H,0, Cl

HO—CH,—CH,—CH,—cl —°H |
‘Hzo, CI _O
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Cnoayku 3i smianumu QYyHKYIAMU, YUKITYHI 1 aPOMAMUYHI CROLYKU

HS—CH,—CH,—cCl ~ —9H _ I>s
-H,0, Cl

1 peaKIli€r0 OKUCHEHHS:

R\ R R( /R
— A
“H,0 _

HN—NH 2 N-—N

——0
X3 LT
0 —+—o0

Metoau oTpUMaHHS Ta XIMIYHI BIIACTUBOCTI OKCUPaHy HABENICHI B
pozmim 10.2.

Tpu- 1 4OTUPUUTICHHI LUKIU JIETKO PO3IIEIUIIOIOTHCS Mif €10
HYKJI€0(1ITiB.

I>NH + HO —>  H,N—CH,—CH,—OH

81 &al 3 (32.1)
+ -
|>NH + H2803 — H2N-CH2-CH2-SO3H —= H3N-CH2-CH2-803
0aodei
(32.2)
32.2 IATUY/IEHHI TeTePOLMKIIN 3 OTHUM IeTepoaToMoOM
144 143 142
/1050 135 /1080\136 / 920\137
sz C 36 {>1n
N O S
nipot ¢bypan Tio(eH

[I’aTudsieHH] TETEPOIUMKIN MOXKHA PO3TIIAIATH SIK MPOAYKT 3ami-
nieHHs B OeHzeHoBoMy siipi rpynu -CH=CH- Ha rerepoaTom 3 Hemo-
niuneHoro naporo enektpoHiB (N, O, S, P, Se, Te). YkazaHi reTepoluKIn
MarOTh HEOOXIJIHY JJIs CTIHKOCTI €HEepPrilo Pe30HAHCHOI cTablmi3allii, Xou
1 MeHIIly, HIX y O0eH3zeny, Ha 30 k/[x/Monb s Tiodeny, 40 k/{x/Moib
s mipony ¥ 70 x/Dx/mons s dypany. Ile Bkasye Ha ix “apoma-
TAYHUM Xxapaktep. JlificHo, Moiekynu mipoiy, ¢ypaHy Ta TiopeHy
MaroTh IUIOCKY OyJOBY, a Mapa €JIEKTpPOHIB Ha p-opOiTali sz-ri6p1/1-
JTM30BAHOTO TE€TEpPOATOMa BUKOPUCTOBYETHCS B HHMX JJI JIOTIOBHEHHS
apOMaTHUYHOTO CEeKCTEeTy. [HII BUIbHI €JIEKTPOHHI TTapy pO3TaIllOBaHl Ha
opOITaNIsIX, SIKI MEPIEHIUKYISIPHI T-CUCTEM1 ¥ JiexKaTh y IUIOLIUHI MO-
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I'emepoyukniuni cnonyku

nekynu. Jloxxuau C-C 3B’S3KIB Il TaKUX CIIOJYK KOPOTII Bif OJaH-
HapHoro C-C 3B’s13Ky, ajie JOBIIII Bijl MOABIMHOTO.

VY Takiii HMKIIYHIN cUCcTeMl € 6 CIIPSKEHUX eNIEKTPOHIB (4p-eneKT-
POHHU B1JI ABOX IOJIBIMHUX 3B’S3KIB 1 JIBa BIJl reTepoaTromMa), 10 BiJArmo-
Bijae npasuiny Xwokkens. HenoaineHa eaekTpoHHa 1apa, 3ajisiHa B CIIps-
KEHHI1, TMPOSBISAE JOHOPHI BJIACTHUBOCTI, BUKJIMKAE 3MIMICHHSI €JIEKT-
POHHOI TYCTHHH B MOJICKYJIl M IOSBY HETraTHUBHUX 3apsdiB Ha aToMax
KapOOHY ITUKIY.

82_/JA\_\82_ X=N,S,0
8-\ o 18-1 > |6,
X 6+

VYka3aHi CHIOJYKH HE TIPOSBIISIIOTH BIACTUBOCTEH aMiHy (y BUIIAJIKY
nipoiy), erepy (y Bumanaky ¢ypany) i cynbdiny (y BUManKy TiopeHy).
Tak, nipon nposiBise ciaaOKli KUCIOTHI BJIACTUBOCTI, miog)en HE OKHUC-
HIOEThCA K CYyJbGil. BOHM JIETKO BCTYMalOTh y peakiiii exeKTpoPiin-
HOTO 3aMIILIEHHs], a iX aKTUBHICTh 3pOCTa€ B psAay TiodeH < Ppypan < mi-
poii. Kpim Toro, ocobnuBo s dhypaHy, Ui HUX MOXKJIMBI peakiii mpu-
€ THAHHS.

3a B3aemojil 3 BOJAHEM Yy MPHUCYTHOCTI KaTaji3aTOpPiB YTBOPIO-
IOThCS BIJMIOBIIHI TETParipomnoXiiHi:

[/ \5 +H,, Eao, t { 5 X=NR,0,S

X X (32.3)

32.2.1 IlipoJ i Horo moxiaHi

Metoau orpumanHs. [[ipos1 OTpUMYIOTh €10 aMOHIAKY Ha aie-
TUJIEH, JII€I0 aMOHiaKy, IEPBUHHUX aMIHIB a0o rijpa3uny Ha 1,4-gukap-
OOHIJIbHI CMOJYKH, BIJHOBJICHHSIM CYMIIIl MOHOOKCHUMIB 0O-IuKapOo-
HIJTBHUX CIOJIYK 3 €CTepaMU [-KeTOKapOOHOBUX KHUCJIOT IIUHKOBUM MO-
POIIIKOM B OLITOBIN KHCIIOTI:

JHC=CH + NH, —3%0-40C_ A\

“2H
N (32.4)
R —R .
« TR, RNH, “Zmo R | Vg
0 O N (32.5)
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Cnoayku 3i smianumu QYyHKYIAMU, YUKITYHI 1 aPOMAMUYHI CROLYKU

COOC,H
R /NOH R /NH2 /[ 2Ms R\ COOC;,H;5
ji +4H 07 >R - /\
AN -H0" R \O - R —R

R O N
(32.6)
Hieto BiamoBigHoro pearenta B mnpucyTHocTi Al,O; Bmaerbcs
3aMIHUTH OJMH F€TepOoaToOM Ha 1HIIHUM (B3a€MHE NIEPETBOPECHHS LIMKJIIIB —
1O. KOp’eB,1936 p.):

SR
o>

S (32.7)
1. Ximiuni BJgacTMBOCTI. 3aBAsSKM yd4acTl HEMOMAUICHOI TIapu
€JICKTPOHIB aTOMa HITPOTE€HY B CIPSKEHHI, MIPOJ € OyXe CIa0KOIo
OCHOBOIO 1 CIa0KOIO KHMCJIOTOIO (3a CHJIOK KHCJIOTH MOJIOHUM 110 eTa-
HOJTY), TOOTO MPOSIBIISIE KUCTOTHO-OCHOBHI BJIACTUBOCTI.
YTBOPEHHS CONEN:

+KOH_ /_\ . -~ @K+

J\ 0 INT K agasane N
N +RMgBr [/ \5
— .
-RH N'— MgBr
351 81 a4l %4071 % (32.8)

2. Amunogodni BiaactuBocti. Ilipom merko mpoToHyeThesa. Y pe-
3yJabTaTi PYHHYEThCS CTaOlIi130BaHa 3aMKHyTa CIpsDKEHa CHUCTeMa, 1
HaJajdl Taka aKTHBHA J[IEHOBA CUCTEMa OJIITOMEPU3YEThCS W MOJIMe-
pu3yeThes (TOOTO Ma€ MICIIE OCMOJICHHS ):

o+
5—
-
- H 16%01 1 468Ga6%}
+ /7 Gao-y,
/\ o + HY == ‘jf‘ Sy T inen sseqey
N o+ o+ ==t
Y_ NH
(32.9)
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I'emepoyukniuni cnonyku

3. Peakuii ejiekTpodiibHOr0 3aMileHHs
+S0,Clp, 0C cl / —Cl 254806151 %1¢
-HCI N

+CoHN'SO; / \
FTEY / —SO4H  2-%T 60671143
// \\ 55 N 8ot oa
N

/ —NO, 2.1 3377351 &
'Hzo N

+CHACOCL /A —C—Chg 2-263001 %1 &
“HCI i ;
(32.10)

VY pa3i nii anrigpuaiB abo FaHOFGHaHFi,Z[pI/I,Z[iB KapOOHOBHX KHUCJIOT
YTBOPIOIOTHCS |-aIuummiposiy, sKi 3a MiABUIIEHOI TeMIIepaTypH Iepe-
IpYNoOBYIOThCS y 2-amwutmiponu. [liposikaniit pearye 3 kapOoOH J1OKCH-
JIOM 3 YTBOPEHHSAM Mipoia-2-kKapOoHOBOi kuciaoTu. IlipoamMaruiiGpomin
pearye 3 ajJKiIrajJoreHijiaMu 3 YTBOPEHHSIM 2- 1 3-aJIKUIIIPOJIiB.

1-Metuin- 1 2,5-AMMETWIIPOI pearye 3 J11a30TOBAHOIO CYJib(aHi-
JIOBOKO KHCJIOTOKO 3 YTBOPEHHSIM TMPOJYKTIB 0- 1 [-3aMIIlIEHHST BIIO-

BIJTHO.
O SOgH
L5,
CHs SO3H H

[lipon pearye 3 MajeiHOBHM aHTIAPUIOM 3a MEXaHI3MOM 3aMi-
HICHHS-TTPUETHAHHS:

+
T
Z
@)

)
/

T
AN e alD:
Q Q QQ (32.11)
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[Tipon BcTynae B peakiiito KOHJeHcalli 3 (GopMalibAETiIOM 3 YTBO-
pEHHsIM 0€30apBHOTO JUMIPUIMETAHy, SIKMM JIETKO OKHUCHIOETHCA JI0
OpPaH>KEBOTO AUMIPUIMETECHY:

) o L oonon S50 (Ve LY
e ()0

4., Peakuii BiTHOBJIEHHSA:
Zn+H -~ /
/ \ N;
N H,/Ni, 200°C / \
N (32.13)

5. Peaknii po3umienJieHHs1 MipoJbLHOrO KijdbufA. ['1IpokcuiiamiH
JIETKO PO3IIETUIIOE TIIPOJIbHE KIIbIIE:

N +2HN—OH — | Yoy * NHs

(32.14)

6. Peaknii po3dmmpeHHsi rerepouukJiB. Ilipon y CHIBHOIYX-

HOMY CEpEJOBHIII pearye 3 xjopodopMoM (auxiopkapOeHOM) 3 YTBO-
pPEHHSM 3-XJIOPOMIPUAUHY:

(32.12)

cl
cl
/ \ *CCl, WCI (ﬁ/
Nk NK' e N7 (32.15)

I'eTeponmkiiiuHa cUCTeMa IMPOJy BXOJAUTh Y CTPYKTYpYy Oaratbox
CIIOJTYK TIPUPOJHOTO MOXOKEHHS: XJI0pod1J1, TeMOTIIO0IH 1 T. 1.
Hacuuenuii ananor miposy — mpoJiiuH — € CHIBHOI OCHOBOIO.
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32.2.2 dypaH i iioro noxigHi

dypan — 6e30apBHA piAuHA 13 3aMMaXoM XJaopodopmy.

MeToau OoTpUMaHHSA

1. lekapOoonisnroBanust gypgypo.y (IpoMucJI0OBUil METO):

| N\ o7° zmcopawe [\
N -CO

@) H @]
bypdypor (32.16)

2. lekapOOKCHIIOBAHHS MipocJau30BOI (2-pypankap00HOBOI)
KHCJIOTH:

Z/ \5 C/O Cu, 200-250CC= Z/ \5
0 N OH €0, 0 (32.17)

Dypgypon 1 nipociuzosy Kuciomy, y CBOIO HYEpry, OTPHUMYIOTH,
BI/INIOBI/THO, 3 JIbJIONIEHTO3 1 CaXapHO1 KUCJIOTH:

HO H
7 /\
H—C—C—H +
/ N\ H,t
H—C C_H 3H,0 Q’CHO
/7 \ /
HO” 4 Ho CHO (32.18)
aJIbJIONIEHTO3a dypdypor
HO H
P
H—C—C—H
H— C\ /C\— H -3H,0, CO, o)
/
HOOC” ' Ho COOH (32.19)
caxapHa KHCIIOTa nipoCIM30Ba KHCIOTA

[ToxigHi ¢pypaHy OTpUMYIOTH Jeriapataiieto 1,4-1ukapOOHIIBHUX

CHOJIYK:
CHZ_ CH2 / \
7 N\
— —R — R —R
R—¢ ¢ s L)
o)

I 0
O (32.20)
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XiMi4yHI BJIACTHBOCTI

1. AuuaodoOHi BaacTtuBocTi. DypaH g JI€H0 KHUCIOT JIETKO
MPOTOHYETHCSA MO O-aTOMI KapOOHY, yTpadyaroyu MpHu I[bOMY apOMaTHYHI
BJIACTUBOCTI. PyHHYyBaHHSA CTPYKTYpU TMiJ MI€I0 KHUCJIOT HA3UBAETHCA
ayuoogobHicmio:.

+
[/ \5 + H+ -—= Z/ §<H - ( §<H
H \ + H
O O 0 (32.21)
Hapmami Taka akTWBHA J1€HOBa CHCTEMa, 300pa)keHa JIBOMa PE30-
HAHCHUMH CTPYKTypaMH, OCMOJIOEThCS ab0 MOJIMEPU3YETHCS 13 PO3-
PUBOM IIHKITY.

VY pasi BBeAeHHS Yy (PypaHOBHM IIMKII €JIEKTPOHOAKIIEIITOPHHUX
3aMICHHKIB CTIMKICTh T€TEPOLIUKITY JO i1 KMUCJIOT 301IbIIYETHCS.

2. Peakuii eekTpodijibHOTO 3aMilleHHdA. ‘K yXe 3a3Hayanocs,
B 0, 0-TIOJIOKEHHX y (DypaHy CIIOCTEPITaEThCS MiABUINEHA SICKTPOHHA
I'YCTUHA, TOMY BiH JIETKO BCTYIMA€ B peakilii eaeKTpopiILHOTO apoma-
TAYHOTO 3aMiIlICHHS

+EY — e, /\_E
Q @ HooH Q (32.22)

3a TaKUM MEXaHI3MOM IPOXOAATh PEakilii raJloreHyBaHHs, CYJIb-
(dbyBaHHsI, HITpPYBaHHS, allETUIIOBAHHS Ta 1HIIIL:

+Br, Br@—Bf — @—Br

\

2-4511 16 684
+C:H:N-SO
N K/ \B— SO4H  2-0608f 66T 1 144
// \\ 5 0 SRRET 0
O ]
+CH,CO-ONO, /) —NO,  2-i3%86.63ai
“CH,COOH o
+(CH3C0),0_ —C—CHs 2-a080060 6dai
-CH,COOH 0 Il

0
(32.23)
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VYpaxopytoun anuaohoOH1 BIacTUBOCTI PpypaHy, oro cyiab(yBaH-
HS 1 allMJIIOBAHHS MPOBOJSATH Y M sikuxX yMoBax. Cynb(yBaHHS 3iiic-
HIOIOTh KOMIUJIEKCOM TipuauHy ¥ okcuay cyiabedypy (VI) (mipuaun-
CyJIb(QOTPUOKCHU), & HITPYBAHHS — AlICTHJIHITPATOM.

VY peakiisix azocnonydeHHs ¢pypaH Beae cede mo-pisHOMY. 2,5-11-
MeTriI(pypaH y BOJHIN ONTOBIA KHCJIOTI 3a3HA€ HOPMAJBLHOTO 3aMi-
IICHHSI B TOJIOKEHHS 3, aje B CEpPEOBHUIII ONTOBUU aHTIIPUI-aleTaT
HATPIIO 3aMIIIECHHS /1€ B TIOJIOKEHHS 2.

3. Peaknii nmpuenHanus (ai€eHOBOro cuHredy). dypaH MoOKe
pearyBatu K 1,3-71€H, TOMY IO BIH MPOSIBIISIE MPOMIXKHI BIaCTHUBOCTI
MK apOMATUYHUMH 1 TIEHOBUMHU CITOTyKAMMU:

(@) O
I ~ I
> D) ()
@) + O S O @)
~_ |
I \I(
0O O
anriapun 3,6-eaaokco-1,2,3,6-teTpa-
rizpo¢raneBoi KUCIOTH (32 . 24)

4. Peakuii okncHenHs. [lig yac okucHeHHs QypaHy OTPUMYIOTh
Maneinosull aH2iopuo:.

/\ o, I

© O (32.25)
Iix wac merigpatauii 1,4-1i0511B OJEPKYIOTh T1PATOBAHE TOXIIHE
(ypany — TeTpariapodypan:

(), =

HO OH O (32.26)
Terparigpodypan 3a BIaCTUBOCTSIMU HAraly€e €TEPHU.

32.2.3 TiodeH i Horo moxiaHi

Tioden € HAUCTIMKIIINM 13 T AITUHWICHHUX LUKIIB. BiH HE Bonomie
anna0poOHUMHU BiacTUBOCTIMU (““He OoiThest kuciaoT’). IligBuieHa
CTaOUIBHICTh TiO(EHY TMOSCHIOETHCS 3/IaTHICTIO aToMa CyiabPypy Haja-
BaTH BakaHTHI d-opOitani aisa Jenokamizallii 7m-eJICKTPOHIB, a TaKOX
BEJIMKUM aTOMHUM paJlycoM aToma cylibpypy, 3aBASKH YOMY YyTBO-
PIOETHCS] IIUKJI 3 MEHIIUM CIIOTBOPEHHSIM BaJCHTHUX KYTIB (3 MEHIIUM
HaMNpPY>KEHHSIM LUKITY).
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Cnoayku 3i smianumu QYyHKYIAMU, YUKITYHI 1 aPOMAMUYHI CROLYKU

Metoaun orpumanHs. TiopeH BUAUISNIOTH 13 KaM STHOBYTLUIBHOI
cMoJid, cuHTe3y10Th Ai€ro PCls Ha 1,4-nukapOoHiIbHI CIIOTYKH, KOHIEH-
camiero 1,3-AMKapOOHIIBHUX CHOJYK 3 TMOXIJTHUMH TIOTJIIKOJIEBOI
KHCJIOTH, 3 OyTaHy 1 cyJbdypy ad0 alleTUIEHY U riaporeHcynbdimay:

CHZ_ CH2
r—c” “c—R T, R—U R
I aal H,S, HCI

l S
O O (32.27)
CH,—R R
O e O
NH — N /C \R' -(NH,)2S0,4 I}' SR
H (32.28)

CHyCHyCHyCHs + 45 89 [\ + 3u,s
S
2HR=CH + H,5 —400C, Z/ \3
“2H s

XiMiuHI BJIaCTHUBOCTI

(32.29)

(32.30)

1. Peakuii KaTaJiTHYHOIO riAPYBaAHHA:

2HPd / \
// \\ S7 Peai (0R00AEAST 0T 04T

S
4Ho/PA, 250 H o+ HS (32.31)

Peakuiro necynp(yBaHHS BHUKOPHUCTOBYIOTh JJISI OYUCTKH CYJb-
(GypOBMICHUX AOMIIIOK, SIKI € OTpyTaMH [JIsi KaTajli3aToOpiB MpPOIECy
KPEKIHTY.

2. Peakuii npueaHaHHs (1i€EHOBOr0 CMHTE3Y) IMPOXOASITH TLTbKH
13 CIUIbHUMH Ji€HO(DIaMU, SIK TUIIaHAIIETUIICHOM

N
- o - CN CN
O
== | >N CN
CN

anayKT dbTanoauHITPUI (32 32)
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I'emepoyukniuni cnonyku

3. Peakuii ejiekTpo@ijibHOrO 3aMillleHHA:

+Cl
s / \—CI 2-561 81 07 0 i
HCI S
+H,S0
_H204 - / \—SO H  2-164i foguoTi14a
@ S gefiél 0a
S
+HNO3 -~ /| —NO,  2-i %51 o704
S
HEHCOC] Z/ \>—C— CHs 2-a640060% 041
-HCl S [
0 (32.33)

Tiopen Ta Horo moxiiHi BCTYMAIOTh Y PEAKIII0 a30CHOJyYEHHS
MO10HO 710 HipoJTy:

/\ : /\
Ckc(cm)3 AN — Ar/N\N// ) C(CHa)s

S S (32.34)
Ar
N=N g
L, w2 — AN
H3C CHj H3C CHj

S S

(32.35)

Hacuuenuii ananor tiopeHy — TiOJIlaH — MOKHA OTpUMAaTH B3ae-
MoJii€ro 1,4-auragoreHaikaniB i3 cyJib(hi10M HATPIIO:

Rﬂ_ R +Na28
~2NaBr R‘[ >— R
Br  Br S (32.36)

TiomaHu JErko OKHCHIOIOTHCA Y BIiAMOBIIHI CyJIbGOKCHUIN abo
cuib(oHM (1[1HHI OIMOJISIPHI APOTOHHI PO3UMHHUKH ):

[ \ [O] [ \ [O] [ \
S

S
i 2N

0 O 0 (3237
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32.3 IATHY/IEHH] reTePOLUMKJIM 3 KOHICHCOBAHUMM SIAPAMH

1

H
10 KyMapHH TioHaTeH Kapbazoin
(a,B-6en3omipo) (a,B-6en30(hypan) (a,B-6en30TIOhEH)

Ingon. IHgon MicTUTBCS B KaM STHOBYTUIbHIM cmoui. Moro oTpu-
MYIOTh PEaKIli€r0 MUKIi3aiii (GeHIIT1Apa3oHIB:

CH,— R R
| H,S0,, 200 @l\—/l(
C i >
NH—N Z ~\ R' (NH,),SO, N N R

(eHIITiIPa30H OITOBOTO ANBICTITY

(nmpu R=R’=H) (32.38)

3a cBO€rO OYI0BOIO 1 BJIACTUBOCTSMH 1HAO0J Haragye HadTaneH.

Ximiuni BaacTuBocTi. [H107 nposBisie anuaohoOH1 BIACTUBOCTI
W Mg Ji€r0 KUCIOT MOJIMEPU3YEThCs. Y pasl Jii JIyriB YTBOPIOIOTHCS
MeTaseBl OXiH1 1HI0TY.

Ha BiamiHy BiAg mipoiy B 1HAOJI pEakUifHUM LEHTPOM € aToM
KapOoHy 3, 1110 3yMOBJICHO BIUIMBOM O€H3€HOBOTO KUJIBIIS.

,H ,H

@U L @ﬁ\e — (1S
+ + 2
N N l}l

(32.39)

I
I
I

VY peakuix Sg y BUNAJIKY CHJIBHUX €JIEKTpO(UIIB 1HIO0M, SIK Ipa-
BUJIO, YTBOPIOE MIPOJIYKTH OKUCHEHHSI 1 oJliroMepu3allii (rmoiximMepusaitii).
3 OuUIbIl M’SIKUMHU €JIEeKTpOo(IIaMH peakxilisi MPOTIKa€ B TOJIOKEHHI 3
(peaxiiii HITpYBaHHsI, aJKUTyBaHHs, (POPMIUTIOBaHHS, a30CTOJIYYECHHS Ta
1HIIT1):
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_NO,
+R0O-NO, |
e PR
-ROH

-HX
N
] — |
R
N +HCON(CHs;),, /CHO
| POCl,4
oo @j
-(CH3),NH,

3HCI, H4PO,

/N =N—Ar
+ —
—_——

“HX N

i (32.40)

Bukiukae mikaBicTh iHOokcun (3-2i0poxcuinoon), SKHA OTpPH-
MYIOTb 3 @HUIIHY Ta XJIOPOLUTOBOI KUCIIOTH:

+CIl-CH,COOH HO~ /0 _KOH, t_
HCI - —HZO
NH, |\||
H

(32.41)

[Hg0oKCHIT Yy PO3UMHAX 3AaTHUN [0 KETO-€HOJIBLHOT TAyTOMEPIi:
T — OrE
- .CH
v )

KeTOHHa Gopma (KpucTayin) eHoJbHa Gopma (pianHa) (3242)

VY pa3i OKUCHEHHS 1HJOKCUITY YTBOPIOETHCA OApBHUK — [HOU2O:

N
| N\ e
H H

[Hnuro (cuHii) (3243)
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[HaUro y BoAl HE PO3UMHSETHCA 1 00 HaJAaTH HOMY BOJAOPO3YHH-
HOCT1 JyIs mpoliecy KyOoBoro ¢dapOyBaHHS MPOBOASTH PEaKIiio Bij-
HOBJICHHS:

o H{ HO F|'
_ N ;2H(Zn + NaOH)= O AN \N O
N +02 N
\4 O dy OH
KeToHHa (popma JICHKOIHIUTO - EHOJIbHA (hopMa (3244)
CHUHBOTO KOJILOPY 0e30apBHa

[Ticnst HaHeceHHsI OapBHHMKA HA TKAHWHY, BIH JIETKO OKHUCHIOETHCS
KHCHEM TOBITPS 1 3HOBY MEPEXOAUTH Y HEPOZUUHHY (POpMY.

32.4 lllecTU4/IeHHI reTEPOLMKJIN 3 OTHUM IeTepoaATOMOM

KiibKICTh MIECTUUYIEHHUX TETEPOLMKIIB 3 OJHUM T€TEPOATOMOM
JIOCTaTHBO Benuka. Hampukiaa, Moxe OYyTH 5 reTepOolUKIIYHUX CTIOJIYK
3 OJTHUM aTOMOM OKCUT€HY:

() Q) QO

o-TlipaH y-mipaH  2,3-aurigpo-y-mipad 2,3-aurigpo-o-mipaH 1,5-NeHTUICHOKCU
1,2-oxcuH 1,4-okcun 1,2,3,4-oxcuH 1,2,3,6-oxkcuH OKCaH

JJ1st reTepOIUKIIIYHUX CIOJIYK 3 HITPOT€HOM MOKe OyTH 9 Ccronyk.
OnHUM 13 TOJIOBHUX MPEJACTABHUKIB IMIECTUWICHHUX T'€TEPOLIMKIIIB
€ NIpUOUH (a3uH):

4 0,822

5 | N3 0,947 0,947

gl 1 _J»o 0,849 0,849
N 1,586

VY Mosexkynal mipyuauHy HENOJUIEHA mapa eJeKTPOHIB aToMa He
Oepe ydacTi B apOMaTUIHOMY CEKCTeTI. m-EnekTpoHHa ryCTHHA B PI3HUX
MOJIOKEHHAX MIPUJIMHOBOrO SApa HEOJHaKoBa. Bennka enexkrpoHera-
THUBHICTh HITPOT€HY MPUBOJUTH JO TOrO, IO E€JIEKTPOHHA T'YCTHMHA Ha
aToM1 HITPOT€HY MaKCUMaJlbHa, a B MOJOKEHHAX 2, 4, 1 6 MiHIMAJIbHA.
Tomy s mipuIuHY XapakKTepHI OCHOBHI BJIACTUBOCTI 32 aTOMOM HIT-
pPOTEHY, BiH JIETKO YTBOPIOE JOHOPHO-AKIENTOPHI KOMIUIEKCH, €JIEKTPO-
buTbHE 3aMilIeHHs Oy/ie BaXKKO MPOXOAUTH B MOJ0XKEHHS 3 1 5, HyKJI€o-
bUIbHE — y TTOJ0XKEHHA 2 1 6.
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I'emepoyukniuni cnonyku

MeTtoau oTpuMaHHs
1. IlipuauH OAEPKYIOTh 13 TPOAYKTIB CyXO1 MEPETOHKU KaM’ sTHOTO
BYTLILIIAL
2. KonaeHcanisi aneTusieny i3 miaHiiHOI0 KHCJI0TOIO:

H H\C
| TN
C ~H 450°C | N
I h T _
C
I N//C "
H (32.45)
3. Kongencanisi o,f-HeHACHYEHHUX AJIBJETIAIB 3 AMOHIAKOM:
. CH3
2CH,=CH-CHO + NH
2 3 TR0 | P
N (32.46)

XiMiuHi BJIACTHBOCTI

1. iapyBanusa nipuguny. [lipugus rigpyerbes Jeriie, HIX OeH-

3CH.
@ +2H(CoHsOH + Na)_ Q +2H Q +2H Q
N7 N N N
MpUIUH 1,4-nurigpo- 1,2,3,4-terparimpo- MNepUIuH
MpUIUH HipUANH (32 . 47)
2. YTBOpeHHH coJiell (OCHOBHICTH MiPUINHY):
+
X \ _
| tHo — ¢ Who a4t [</ NH| cr
> I
N —_
| + S0 — N-SO;
= —
N (32.48)

OCHOBHICTb MIPUJIUHY CXO0Ka 3 OCHOBHICTIO aHIJTIHY.

3. Peakuii esiekTtpodinbHOro 3amimenns. EnekrpodinbHe 3ami-

HICHHS B HIPUANHY B MOJIOKEHHI 3 MPOTIKAE TUIBKUA B KOPCTKUX YMOBaX
0 . . . .
(300°C), 3rigHO 3 PO3IMOIIOM EICKTPOHHOT TYCTUHHU B MOJICKYJIi.
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Br Br Br
+Br,/C, 300C | N |
N/
SOsH SO3
- (J
+.z
N

/
N . NO,
+HNO,(H,S0,), 100 C_ |

/
/

\J

\

+S04(H,S0,), Hf'", 220 |

A/
/

/

\

(CH3CO0),Hg HgOCOCH;

/

N (32.49)

3a MmMBUAKICTIO pEakiii, a TaKoX 3a HAMPSIMKOM 3aMIiIIeHHS

peakiiii enekTpoPiIbHOr0 Ta HYKJICO(UIBHOTO 3aMIIIEHHS MIPUIUH
CXOXKHUU 3 HITPOOSH3EHOM.

\

4, Peakuii HykjeodinbHoro 3amimenns. [lipuaun pearye TUIbKU
13 CHUIbHUMH HYKJI€0(1JIaMu B MOJOKEHHS 2 1 4:

1) +NaNH2, 1200(:, 2) +H20 O\ /@\
— > +
1)-H, 2) -NaOH =
)-H, 2) -NaO N/ NH, H,N N NH
| N +CyHoLi | \

Yy

N C4Hg
+KOH 400 _+HCI_ 036011 86,
-KCI
2 HlpI/II[OH
(32.50)

5. Peaknii oxkucHenHsi. Ilin yac Aii Ha MIPUAUH HAJAKUCIOT
OTPpUMYIOTh HipuaIuH-N-OKCHI:
/ \N +RCOOOH / \N+ .

: —0
— REOoH — (32.51)

[Tipunua-N-OoKCH BIAHOCHO JIETKO BCTYIMAE€ B PEaKIli €JIEeKT-
podUIBHOTO 3aMIIIeHHS y 2, 4 1 6 TIOJIOKESHHS.
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IHoxixHi mipuauny

COOH
() T p
| P .
COOH N N
-l'[lpI/II[I/IHKap6OHOBa 3-mpuauHKapOOHOBA 4-mipuruHKapOOHOBA
(TTiKOJIIHOBA) KUCIIOTA (HIKOTHHOBA) KUCIIOTA (130HIKOTHHOBA) KUCJIOTA
Z° 2’ Z°
X AN
(j/ NH, | NN NH—NH, | N TNNCHs),
= = =
N N N
aMiJl HIKOTUHOBOT 130HIKOTHHT1Ipa3u;] IieTriaMi HiIKOTHHOBOI KUCIIOTH
KUCJIOTH (BiTaMiH PP) (3acib mpotu TyOepKyab03y)  (3acid st 30yIKEHHS CeplieBOi

JSUTBHOCT)

/
X X X
N CH3 N CH3 N éHg

QJIKaJIoi — HIKOTUH aJIKaJoig — aHaba3uH QJIKaJIoi — HIKOTUPHUH

Jlo ceMUWIEHHUX TeTePOLMKIIIB 3 OJHUM T€TEPOATOMOM HaJIeKaTh
CIIOJIYKH:

g G

OKCeIlH TIEMH aserrid

Taki crionyku HE MaroTh IJIOCKOiI OYJIOBH, HE € apOMaTUYHUMH,
TOMY BEIYTh CEO€ SIK MOJIIEHMU.

32.5 I'eTeponMKJIN 3 KLUIbKOMA reTepoaToMaMu

['eTepolMKIIiUHI CHOJYKHM MOXYTb MaTH B LMKl ABa 1 OUIbIIE
reTepoaTomiB. AJie 1 B IbOMY BUMNAJKy HAlO1IbII BaXKIUBUMU € 11’ SITU- 1
MIECTUWICHHI TeTePOIMKIIN, 0 MICTATH Y IIUKJII aTOM HITPOTEHY .

Cepen M’ STUYIEHHUX TETEPOILUKIIB CIiJ BUIUIUTH CHUCTEMHU 3
KiJIbKOMa aTOMaMH HITPOTEHY:

N N
I\ [ ) ERY
NA NA NA
383G & 3 %agi & 1,2,3-0884¢] &
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Ta PI3HUMHU reTepOaATOMaMU:
[ [
: )
o 0
37 1 6RagT & 1éfaci &

HaviBaxauBiii mieCTUUIEHH] [IUKIIA:

& ®
B P

i 3p2aace 73081 %ei
N N
F V
O S
7 8fiagei oFage

JIisi MUKITIYHUX TOJIITETEPOATOMHHUX CHCTEM, SIKI MICTSTh aTOMU
HITPOT'€HY, XapaKTEPHUM € TIJIBUIIEHHS KUCIOTHOCTI N-TiaporeHiB ajis
I’ ATUYWICHHUX IMKIIB 1 3pOCTaHHS CXWJIBHOCTI JJISI II'SITH- 1 IIECTH-
YWICHHUX LUKIIB 10 PEeaKii HyKIeo(IIbHOTO 3aMIIEHHS 1 TPUETHAHHS.
HaromicTh peakiiii eneKTpo(piIbHOTO 3aMIIEHHS B LMKl Ta MPUENT-

HaHHS J0 aTOMY HITPOT€HY MPOTIKAIOTh BaXKUe.

['eTepornukiiamu 3 KIJIbKOMa rerepoaTroMamMu € Ko(eiH T OapBHUK

— MeTtujieHOBUM CUHIMA:

0 CHg
HiC N
I W
0 '}I N (CH3)oN
871 0 &y

0

o%aci é

()

i 38age 1

N

PSS

N

[

odéacei
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YACTHUHA IV

Teopemuuni ma
NnpPaKkmu4Hi 3a60aAHHS
3 XIMil OPeAHIYHOUX

CNONYK




Ximia opeaniunux cnonuyk

PO31JI 33. TEOPETUYHI TA IPAKTUYHI 3AB/IAHHSA
JAJIAA CAMOKOHTPOJITO
3 KYPCY “XIMISI OPTAHIYHU CIOJIYK”

33.1 TeopeTu4Hi i NPAKTUYHI 3aBJAHHA VIS CAMOKOHTPOJIIO 3
TEOPEeTUYHUX OCHOB OPraHivyHOI Ximil

1. Ilpenmet opraniunoi ximii. OCHOBHI €Tanmy PO3BUTKY, CHPOBHHHI JDKepesa
OpPraHiYHUX CHOJYK, METOAH OACPIKAHHS.

2. Meronu CUHTE3y OCHOBHUX BHUJIB OpPraHiuHUX MNpoAyKTiB. CupoBuHa W
MPOJYKTH 1i IepepoOKU B OPraHIYHOMY CHHTE31.

3. IlpoayKTH OCHOBHOTO OPraHIYHOTO CHHTE3Y, iX XapaKTepUCTHKa N BUKO-
pUCTaHHS: MOHOMepH, miactudikaropu, po3unHHukd, [IAP, OeH3uH, mamuBo,
MaCTUJIbHI MaTepiaiu, MeCTULIHUTH.

4. Ilapadinu, TexHIYHI BIACTUBOCTI, BHUKOPHUCTAHHS, CUHTE3W HAa OCHOBI
napaQiHiB.

5. CnocoOu onepxkaHHS HUXKYMX 1 BUIIUMX MapadiHiB 13 razy U HadTo-
MPOJTYKTIB.

6. Cmomnucro-acdanbToBi COIYKH HABTH.

/. XiMI4uHI BJIAaCTUBOCTI HAQTEHOBUX BYIJICBOJHIB HADTH.

8. Y YoMy cyTh 1 mpakTUYHE 3HAYECHHS Tpolecy KpekiHry? ki XimivHi
peaxiiii XxapakTepu3yrTh Horo?

9. Apomaru3zanlis HaTOMPOAYKTIB NUIIXOM TMIpOdi3y TEPMIYHOTO ¥
KaTTITUYHOTO KPEKIHTY Ta peOpPMIHTY.

10. Oxcun kapOoHY ¥ cuHTe3-Ta3. TeXHiuHI BJIACTUBOCTI, BUKOPHUCTAHHSA 1
CHUHTE3U Ha OCHOBI OKCHY KapOOHY.

11. Cnocobu onepkaHHs OKCUAY KapOOHY Ta cuHTe3-Ta3y. KoHBepcis Byriie-
BOJIHIB.

12. Teopis ximiuHoi OymoBu O.M. bytnepoBa. CrpykTypHa i30oMmepis,
MeTaMepisi, eHaTOMepisi — TPOCTOPOBA Oy10BAa OPTraHIYHUX CIOJYK.

13. EnekTpoHH1 ysABJIEHHS B OpraHiyHid XiMii. TUOM XIMIYHUX 3B’SI3KIiB,
BILJIMB MIPUPOJIU 3B 43Ky Ha (13UYHI Ta XIMIYHI BIACTUBOCTI.

14. EnekTpoHHI ySBIEHHS MPO KOBAJIEHTHI G- Ta 7-3B’SI3KH, XapaKTEPUCTUKH
OJIMHAPHUX 1 KpaTHUX 3B’SI3KIB: JIOBXKMHA, €HEPTis, BAJICHTHI KYTH, TMOJSPHICTH,
sp-, sp*- i Sp>-riGpuau3aris.

15. BusHaure MOHSATTS: aTOMHA OpOiTadb, MOJEKYIsIpHa OpOiTalib, METO]
PE30HAHCY, CHEPTis pe30HAHCY.

16. BusHauTe MOHSATTS: SP°-opbiTais, Sp°-opbiTais, SP-opoiTamb, G-38’530K,
T-3B’SI30K.
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17. Tunum XIMIYHHX 3B’S3KIB B OPTaHIYHUX CIOJyKaX, KOBAJCHTHUH, JOHOP-
HO-aKIIENTOPHUM, BOAHEBUU. [10pmaum3aiis, CHpsOKCHHS, THAYKUIMHUN eekT y
moOy/10B1 OPTaHIYHUX PEUOBUH.

18. IlopiBHsiiTe 1 BKaXiThb BIIMIHHOCTI B €JIEKTPOHHUX KOH(DIryparisax
KapOOHY 1 CHIIIIIIO.

19. EnemeHTOOpraHiuHi CHOJyKH. XapakTep 3B’SI3Ky €JIEeMEHT-KapOoOH Ta
BJIACTUBOCTI €JIEMEHTOOPTaHIYHHUX CIIOIYK 3aJIe)KHO BiJ] MOJIOKCHHS €JICMCHTY B
MePIOIUYHINA CUCTEMI.

20. 3anumith HaBeAeH1 GOPMYIH Y BUTISAL CTPYKTYp JIbtoica, MO3HAYUBIIIH,
7€ 11e HeoOX1HO, HETIOAICHI apu eNneKTpoHiB. XKo/ieH 3 aTOMIB HE TIOBUHEH MaTH
(dhopmMalIbHOTO 3apsiny.

I-II I-Il Cl
\
H—C—H; H—C—-—S—CI; C=0; Cl —C=N
| | of
H H

21. HamumiiTe CTPYKTypH ¥ TIOKaXiTh, SKi 31 3B’S3KIB Yy CTPYKTypax
HaJeXaTh JI0 G- a00 7- 3B SA3KY:
a) eTaH 0) aneTusneH B) aIlETOH

') METAHOJI 1) MypallliHa KUCJIOTa

22. HamumiiTe CTPYKTypu ¥ TOKaXiTh, SKI 31 3B’A3KIB Yy CTPYKTypax
HaJIe)KaTh JI0 6- 200 TT- 3B A3KY:

a) MeTaH 0) eTuieH B) €TaHAJIb
I) [[iaH1JJHa KKCJI0Ta 1) IMMETUIIOBUI eTep

23. Hamamrolite aiis OpUBEACHUX CHONYK CTpykTypu Jlproica. Ski 13 nux
CIOJIYK MICTSITh JIOHOPHO-aKIETITOPHUM (CeMIMOJSIpHUI) 3B’ SI30K:

a) CH;0OH 6) CH3NO, B) HCOOH
r) (CH3),PO 1) H,C,0 (keTen)
24. 'V cnonykax: a) CI-CH,-CH=0; 6) CH,=CH-C=N ykaxiTtb riOpuau3ariito
aTOMIB 1 TUIH 3B’ SI3KIB.
25. Y cnonykax: a) Br-CH,-CH=NH; 6) CH,=C=0 ykaxiTh ribpuauzarito
aTOMIB 1 TUIH 3B’SI3KIB.

26. BwusHauiTh riOpuau3aiiio aToMiB KapOOHY H 3arajbHy KUIBKICTh G- Ta
T-3B’SA3KIB Y peareHTax i mpoayKTax peakiii:

Cl H
N/ e — H=L_d_h + Ha
p— —_— — —
HO Nu T? ]
H Cl

27. BuznHauiTh riOpuau3aililo aToMiB KapOOHY ¥ 3arajibHy KiJIbKICTh G- Ta
T-3B’SI3KIB y peareHTax i MpoyKTax peakilii:
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H _ CI
H—C=C—H+Cl, — C=C
cl” “H
28. BwusHauiTh riOpuauzailiio aToMiB KapOOHY ¥ 3arajipHy KUIBKICTh G- Ta
T-3B’SI3KIB y peareHTax i MpoAyKTax peaKIii:

H

| O
H—C=C—H + HZO e — H—C—C{

| H

H

29. BwusHauiTh riOpuau3aiiio aToMiB KapOOHy i 3arajbHy KUIBKICTh G- Ta
T-3B’SI3KIB y peareHTax i MpoAyKTax peaKIii:

N K _H
C=0 +Hy, —= H—C—0O
H/ |
H

30. VYci Buam i3oMepii B opra”ivHiil Ximii: CTpyKTypHa, IPOCTOPOBa, A3Ep-
KaJIbHa, TAyTOMEPIs.
31. TloHATTS mpO ONTHUYHY Ta TEOMETPUYHY IIPOCTOPOBI 130Mepii.

32. Taytomepis (piBHOBakHa i30Mepis). L{ukii0-okco-TayTomMepis TIIOKO3H,
KETO-€HOJIbHA TayTOMEPisl alleTOOLTOBOTO €CTEepPy, HITPO-alUHITPO-TayTOMEpIs
(beHITHITpOMETaHY .

33. Buam mpoctopoBoi i3oMepii. ONTHYHI €HaHTIOMEpPH Ta MdiacTepeoi3o-
mepu. llpaBuna BigHecenHs monekyn no D,L- ta R,S-xondirypamii. D- 1 L-
TJIFOKO3U 1 BUHHI KUCIIOTH.

34. TIoHATTS PO MOBOPOTHY ONTHYHY 130MEPit0 (aTpOIi30Mepiro).

35. TlonsarTts mpo koHpiryparii Ta KoHGopmarii Moiekyn. D- ta L-koHpiry-
patii MosouHoi kuciaotu. Kondopmariii nukinorekcany ta D-riaroko3u. AkcualbHi
1 ekBaTOpiajIbHi 3B SI3KH.

36. Hamwmite yci MOXJIHMBI CTPYKTYpHI (OPMYJIH ¥ Ha3BITh PEUOBHHH, SKi
BIIMOBIAAI0Th MOJIeKYyJIsspHUM dopmynam: a) CzHy; 6) C3HsF3; B) C3HgO.

37. Hamumrite yci MOXJIHBI CTPYKTYpHI (JOpMYyJH ¥ Ha3BiTh PEYOBUHH, SIKI
BIJIMOBIIat0Th MOJEKYIsIpHUM opmynam: a) C,4Hg; 6) C3HgO; B) C3HgN.

38. HamuiiTe yci MOXJIHMBI CTPYKTYpPHI (pOpMYJIH M Ha3BITh PEYOBUHHU, SIKI
BIJIMOBIIal0Th MOJEKYISIpHUM opmynam: a) CsHy; 6) C,H,0; B) C3HgN.

39. HamuiiTe yci MOXJIHMBI CTPYKTYpPHI (pOpMYJIH M Ha3BITh PEYOBUHHU, SIKI
BIJIIIOBIIaf0Th MOJIEKYJIsipHEM popmysam: a) CoH4CIF; 6) C,H40..

40. Hamumiite yci MOXJIMBI CTPYKTYpHI ()OpMYJH ¥ Ha3BiTh PEYOBUHH, SIKI
BIJIMOBIIat0Th MOJEKYIsIpHIN popmymi CsHgO, ki MicTATh MOABIHHI 3B’ SI3KH.

41. He BpaxoBywouu KOH(OpPMEpIB, HANHUIIITh 1 HA3BITh YyC1 MOXJIHBI
izomepu cronyk: a) C4HgCl; 6) C4HgCly; B) C4HgCIBr. Vkaxite koxHuit
XipanpHUil HeHTp. SKi crnodyku OyayTh ONTUYHO HEAKTUBH1?
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42. Tluxnonapadinu. BigHocHa CTIHKICTh TpU-, YOTUPHU-, IT’SITH- Ta IIECTH-
YIeHHUX TUKIB. [ToHATTS mpo 3irHyTi (“‘OaHaHOBUAHI) 3B’SA3KM Ta iX BIUIMB Ha
BJIACTUBOCTI MOJICKYJI.

43. TlopiBHsNTE BEIMYMHHU CIOPITHEHOCTI 0 €JIeKTpoHA M eHeprii 10Hi3alli
aToma. BiamoBias oOrpyHTYy#TE.

44. MoBUTbCH, IO I OJHOTO KBAHTOBOTO PIBHS S-OpOiTaibh OiIBII €IEKT-
pOHeraTHBHa, HK BIAMOBIAHA p-0pOiTanb. OOTPYHTYHTE II0 PI3HUIIO, BUKOPHUC-
TOBYIOUH €JIEKTPOHETaTUBHICTH OpOiTaseit.

45. Hawmamoiite TpuMipHe 300paXeHHS 1711 TAKUX CIIOJIYK 1 BU3HAYITh, SKI 3
HUX OyAyTh MaTu CyMapHUU MOJICKYJISPHHUI AUMOIbHUI MOMEHT 1 KyH BiH CIIps-
MOBAaHUMU:

a) CHC|3 6) CHZCCIBr B) CC|4
r) CH,=CCl, 1) BICN

46. Hawmamoiite TpuMipHe 300pakKeHHS 1711 TAKUX CIIOJIYK 1 BU3HAYITH, SKI 3
HUX OyIyTh MaTh CyMapHHU MOJIEKYJSIPHUN JMIOJBHUNA MOMEHT 1 KyIu BIiH

CIIPSIMOBaHUM:
a) CH2C|2 6) CFC|3 B) CH,
F) CH2:CBr2 I[) (CH3)2C:O

47. EnexTpoHHa XapaKTepUCTHUKA XIMIYHHUX PEAarceHTIB: BUIbHI pajUKaly,
10HHM, HYKJIeO(1TH, eNeKTPOodUTH, TPUKITAANA PEAKIIii 3 HUMHU.

48. TloHATTA mpo OpraHiuHi 10HW: KapOaHIOH, KapOOKATIOH — EJEKTPOHHA
OyI0Ba, HaMPAaBJICHICTh, (PaKTOpU cTadiTI3alIi].

49. AKTUBHI TIPOMIXHI CIOJYKH DEaKIlii: BUIbHI pajuKaiv, KapOaHIOHH,
KapOOKaTIOHU, KapOeHH, CTIUKICTh 1 peakIliiiHa 3JaTHICTh.

50. BinbHi pagukanu. 3ajexHICTh cTabUIbHOCTI Bif OynoBu. [loHsTTsS mpo
Hiaropu i iHridiTtopu. CTabibHI TPUAPUIMETUIIBHI PAUKAIIH.

51. SIky eneKkTpoHHY KOH(irypaiito mMae aroM KapOOHY B METHJIbHOMY
KapOoOKaTioH1 i1 KapOaHioH1?

52. 300pa3iTh MpOoCTOPOBY OYI0BY KapOOKATIOHIB: METHIIBHUIN KapOOKaTIOH,
130MpOMNUIbHUM KapOOKaTioOH, mpem-OyTUIBLHUN KapOOKaTIOH.

53. Posrtamyiite kapOOKaTIOHU B MOPSAKY 30UIBIICHHS iX CTaOUTLHOCTI: Me-
TUIBHUHN, TIPOTIILHUHN, AJUTIILHUN, mpem-TICHTWIbHAN. BiAMOBiAb 00TpyHTYHTE.

54. VYTBOpITH KaPOOKATIOHH, MPUETHYIOUH MPOTOH 10 TAKUX AJIKEHIB: MPOITi-
JieH, 1300yTHJIeH, €TWICH, TPUMETWICTHICH. Po3Tamyiite iX y psi, BIAMOBIIHO 10
JIETKOCTI 1X yTBOpeHHs. BianoBias oOrpyHTYiTE.

55. HaBeniTh pe30HaHCHI CTPYKTYpH AJid KapOOHAT-10HY Ta OCH3EHY.

56. HaBenith pe3oHaHCHI CTPYKTYPH JJIS alliI-aHIOHY 1 €THIICHY.

57. HamumiTe Habip pE30HAHCHUX CTPYKTYp TaKUX CHOJYK 1 BIAMITHTE
dhopmyn 3 HAKOLIBIIIOO Baroo, 1Mo OepyTh y4acTh y T1IOpUJIHIN CTPYKTYPI:

a) CH;CONH, 0) CH,=CHBr B) HaTaJIeH
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58. Hanumiite Hablp pe30HAHCHUX CTPYKTYp TaKHUX CIIOIYK 1 BIAMITHTE
dbopmynu 3 HaHOLIBIIIOO Baroo, 1Mo OepyTh y4acTh y T1IOpUJIHIN CTPYKTYPI:
a) CH5;CO,CHj3; 6) CH2:CHN(CH3)2 B) 1-Ha(1)TOJ'I
59. Hanumiite Habip pe30HAHCHUX CTPYKTYp TaKHUX CIOJIYK 1 BiIMITHTE
dbopmynu 3 HaHOLIBIIIOO Baroo, 1Mo OepyTh y4acTh y T1OpUIHIN CTPYKTYPI:
a) CH3CN 6) CH2=CHN02 B) C6H5CH=CH2
60. Hamumite HaOip pe30HAHCHUX CTPYKTYp TaKUX CIOJYK 1 BIOMITHTE
dbopMynu 3 HaOUIBIIIOI BAarolo, Mo O0epyTh y4acTh Y T1IOPHAHINA CTPYKTYpI:
a) CH;COCI 06) CH,=CHCHO B) CsHsCl
61. Hanwumrite Habip pe30HAHCHUX CTPYKTYP TaKHX CIIOJIYK 1 BIAMITHTE QOp-
MYJIH 3 HaOJIBIIIO0 BAroro, Mo 0epyTh y4acTh B TIOPUIHIN CTPYKTYpI:
a) CH;CO,H 6) CH,=CH-CH=CH, B) CsHsNO,
62. TloHSATTS MPO KUCIOTHO-OCHOBHI BJIACTUBOCTI OpraHiuHux cnoiyk. [Ipo-
TOJIITUYHA Teopist KUcaoT 1 ocHoB bpencrena—Jloypi. Kucnoru Jlbtoica, npukianu
X CITOJTYK.

63. Cnonykwu, K1 HaBEJEHO HUXKYE, PO3TAIIOBaHI B MOPSIKY 30UIBIICHHS 1X
KHUCIIOTHOCTI. SIK MO>KHA MOSCHUTH LIEH MOPSIIOK:

H-CH; < H-NH, < H-OH < H-F
64. JlaiiTe MOsSCHEHHS, YOMY OITOBAa KHMCJIOTa OUTBIN CHJIBHA KHCJIOTa, HiX
€TaHOJI.

65. Posrtamyiite B mopsiiKy 30UTbIIEHHS KUCIOTHOCTI CIIOJIYKH: a) Mypallu-
Ha KucJoTa, 0) OeH30iHA KHCIOTa; B) XJIOPOOITOBA KHCIOTAa; T') OyTaHOBa
KucioTa. Bianmosiap oOrpyHTYyHTE.

66. Posrtamyiite B MOpSAKY 301MBIICHHS KHUCIOTHOCTI CIIOJIYKH: a) METaH;
0) eTaH; B) €TUJIEH; I') aleTuiIeH. BianoBiab 0OIpyHTYTE.

67. Posramyiite B MOpSIKY 301TbIIIEHHS KUCIOTHOCTI CIOJYKHU: &) €TaHOJI;
0) denon; B) n-kpe3on; 1) 1,3,5-tpunitpodeno. Binnosias oOrpyHTyiTE.

68. VY KkoHIeHTpoBaHil CyJb(]aTHIN KUCIOTI OLITOBAa KHUCIOTa Bele cede sk
ocHOBa. Hamuiite, sika CTpyKTypa OCHOBH, CIPSIKEHOI 3 OIITOBOIO, 1 JIOBEIITH Mpa-
BUJIbHICTh BUOPAHOT BAMU CTPYKTYPH MOPIBHSHO 3 OY/b-IKUMHU aJbTEPHATUBHUMU
CTPYKTYypamu.

69. JlaiiTe mosiCHeHHs, YOMY METHJIaMiH OUTBII CUIbHA OCHOBA, HIXK aH1JIIH.

70. Pozramyiite B mopsiAKy 30UIbIIEHHS OCHOBHOCTI CHOJIYKH: a) aHIIiH;
0) 4-HiTpoaHLIiH; B) 3-HITPOAHUIIH; I') 4-MeTUNaH1IiH. BianoBias oOrpyHTYHTE.

71. Posramyiite B mOpsSAKYy 301IbIIEHHS OCHOBHOCTI CIIOJIYKH: @) aHLUJIIH;
0) MetmiiamiH; B) TeTpameruiiaMoHid rigpokcus; T) N,N-mumerunaniain. Bigmo-
BiJIb OOTPYHTYHTE.

72. Sxi 3 HaBeACHUX MOXITHUX MOXYTh JISITH, SIK KUCJIOTH ab0 K OCHOBHU
JIproica:

a) Hzo 6) NH3 B) CH3_
r) H™ n) H* e) AlCl;
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73. Jlany peakiit0o MOXKHA PO3TJISJaTH SK KHUCJIOTHO-OCHOBHY. YKaXiTh
kucnoTy JIptoica i ocHoBY JIbtoica. YKaxiTh cTaH riOpuau3saiiii KOXHOTO aroma
KapOOHY B MPOJYKTI PeaKIIii:

+ +
CH3 + CH2=CH2 — CHg—CHz—CHz

74. Slki 3 yka3aHHX CHOJYK € apOMaTUYHUMHU ?

07 o Uiy ¢

75. Kunacudikaris opraHiyHUX peakiliil 3a HAIpSIMKOM, MEXaHI3MOM 1 MoJie-
KYJISIPHICTIO: peaKlii 3aMILIEHHs, IPUEIHAHHS, BIAIEIJICHHS, 130MepH3allli.

76. BinbHOpaaukanbHi peakiii. XJIOpyBaHHS TOJYEHY Ta IOJIMEpU3allis
CTUPOJY K MPUKIAIM BUIBHOpaAUKAIbHUX peakiii. [IoHATTS mpo iHimiaTopu i
1HT101TOpH.

77. Crepeoximis peakiiil HyKJ1€o(UIbHOrO 3aMillleHHs 32 MeXaHizMaMu Sy1,
SN2 Ta Shi. BampaeHiBchke oO€pHEHHS ITiJT 9ac OJEp’KaHHS MOXITHUX SOTYyIHOI
KHUCIIOTH.

78. Crepeoximisi peakiid eJeKTpOPIIbHOTO TpUEAHAHHA (yuc-mpawc-
npueaHanns) 10 noaBiiHux C=C-3B’s3KiB.

79. TlonaTTs mpo peakiii moyiMepu3amii 1 mojikoHAeHcamii. BinsHOpagu-
KaJIbHUM, I0HHUH 1 CTEPEOPETYISIPHUN MEXaH13MH TOJIIMEepHU3aIlii.

80. TloHATTS mpo B3a€MHUU BIUTUB aTOMIB y MOJIEKYJi. BrmuB HiTporpymnu
Ha peakuiiHy 3JaTHICTh aTOMIB TJIOT€HY Ta 1HIIMX 3aMICHUKIB Y HITPOOECH3EHaX.

81. BzaemHuuii BmiuB atomiB y Mosiekyidi. [IOHATTS mpo KiTbKIiCHI 3aex-
HocTl. Kopensamiitnuii anamiz (I'ammer) 1 Horo npaktuyHe 3HaYeHHS.IIOSCHITS,
yomy aumetwicyiabpokcua [AMCO, (CHs3),SO] 3HauHO Kpaille pO3UHMHSAETHCS Y
Boi, HiX auMeTwicynbdin [(CH3),S].

82. Jlesiki opraHiyHi peYOBHHH YaCTKOBO PO3YMHHI y BOAl. [yt Toro mob ix
BUJIJTUTH 3 PO3YMHY, MOXXHA HACUTHTH BOJHY (Da3y CLUTIO (BHUCOJIMTH), a TOTIM
MIPOCKCTPAryBaTH BIAMOBITHUM PO3YMHHUKOM. UYOMY BHCONIOBAHHS CIIPHUSE
eKcTparyBaHHio? SIKi pedOBHHM MOXHA BUKOPUCTOBYBATH SIK €KCTpareH?

83. HameneHna Hmkue peakilisi € Ba)XJIMBOK CTAIEI0 B MPOIECI 3rOpaHHS
npupoaHoro razy. Ouinite Bennuuny AH nporecy.
CHy + 'OH = CHs + HyO,
84. PospaxyiiTe KOHCTaHTY pPIBHOBAaru [JIsi peakilii OKUCJICHHS METaHy B
kapOoH miokcun 1 Boay. [puitmite, mo AG = AH 1T =25°C.
85. IlepeTBOpeHHsI €TaHy B €TWJIEH € BAXKIMBOIO MPOMUCIOBOIO PEAKIIIELO,
ska xapakrepusyerbess AH = 134 kJ[x/monb 1 AS = 125 J[x/mMonbTpaa. Buznauits
3MIHY BUIBHOI €Heprii Ajs Ii€i peakiii Ta BEIUYMHY KOHCTAHTH PIBHOBArd IMpH

25°C.
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86. Temmotu 3ropanHsa Oyrtany ¥ 1300yraHy gopiBHioe 2870 1
2860 x/[x/Moap BiANMOBIIHO. SKMiA 13 1TUX 130MepiB OUTBIN cTaOIbHUNI? BiamoBigs
OOTpYHTYMTE.

87. YV sxoMy MpOIEHTHOMY CIiBBIIHOIIEHHI 3HAXOATHCS KapOOH, T1ApOoreH
1 O6poM y criomytii OpoMoripornan?

88. Bimomo, mo criomyka Mictuth 87,8 % Kap60Hy 112,2 % rmporeHy Sxa
emmipudyHa dopmyna 1€l croayku. HanmumiiTe 1 Ha3BiTH MOXIIMBI 130MEpH ITi€T
CTIOTTYKH.

89. Ilpwu cnamoBanHi 3,898 1 peyoBuHu yrBOopuiocs 3,172 r Boau 1 12,969 r
kap6oH(I1V) okcuay. fka emmipuyna ¢popmyna 1iei croxyku?

90. IIpu cnamoBanHi 3,493 r peuoBunu yrBopuiocs 2,817 r Boau 1 9,394 r
kapOoH(IV) okcupy. fxa emmipudyda Gpopmyia 1i€i CIOTyKu?

91. TIlpum cnamoBanHi 10,02 T pe4oBUHH, KA MICTUTh OKCUTEH, YTBOPHIIOCS
10,82t Bogm 1 26,46 T kapOoH(lIV) okcumy. fka emmipuuHa Qopmyna i€l
CIIOJTYKH?

92. Bimomo, mo pedoBuHa MicTUTh 10 atomiB kapOoHy, 110 ckiamae 60,5 %,
5,55 % rigporeny, 16,1 % oxkcureny i 17,9 % xmopy. OOUUCHITE MOJCKYISIPHY
dbopMmyIly CIIOTYKH.

93. Bigomo, mo pedoBuHa MICTHTh 4 atomu KapOoHYy, 1m0 ckiamgae 31,4 %,
5,9 % rigporeny, 10,5 % okcureny 1 52,2 % Opomy. OOYHCIITE MOJCKYJSIPHY
dbopMyIly CIIOTYKH, HAMUIIITH 1 HA3BITh MOXJIUBI 130MEpH.

94. Bimomo, mo pe4oBHHA MICTHTH 6 aToMmiB KapOoHy, 1o ckianae 77,4 %,
7,5 % rigporeny, 15,1 % niTporeny. OOUYUCHITE MOJEKYJISIPHY (POPMYITy CIIOTYKH,
HAIUIIITH 1 HA3BITh MOXJIMBI 130MEPH.

95. Bimomo, 1m0 peyoBHHA MICTHThH 3 aToMU KapOoHy, mo ckiagae 38,9 %,
5,4 % riaporeny, 17,3 % oxcureny 1 38,4 % xmopy. OOUUCTITE MOJEKYJISIPHY
dbopMmyIly CIIOTYKH.

33.2 TeopeTu4Hi il NPAKTUYHI 3aBJAHHA IJI51 CAMOKOHTPOJIIO 3
Il yvactuam “AJipaTHYHI CHIOJYKH Ta iX MOXiAHI”

33.2.1 Aakanu

1. Tomomnoriunuii psa ankaniB. bymoBa, i3omepisi, HOMeHKiIatypa. Meronu
onepxaHHsi, ¢i3umdHi ¥ XiMmiuHi BiactuBocTi. [lepepoOka HadTH Ta Ta3zy B
1HaUBITyaIbHI apadiny, IX TEXHIYHE BUKOPUCTAHHSI.

2. Ha3BiTh reoMeTpuuHy popMy Ta BKaXKITh 3HAUE€HHS BAJICHTHOTO KyTa JIJIs
. 3 . o
YOTUPHOX EKBIBAJICHTHUX SP -0pOiTaiel.

3. Sxi opOitani 6epyTh y4acTh B YTBOPEHHI G-3B’S3KIB Y MOJIEKYJIaX TaKHUX
CHOJIYK: BOJHIO, T1IIPOTEH XJIOPHUAY, aMOHIaKy, XJIOpy, MponaHy?

4. TlokaxiTh CTPYKTypHU MOJIEKYN €TaHy, MpomnaHy, OyTaHy 3a JOMOMOIOIO
OKTETHUX (POPMYJI 1 BKaXKITh XapakTep 3B’ SI3KY.

5. TlokaxiTe IPOCTOPOBY OYJIOBY METHIIBHOTO paJUKay.
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6. Sky enexTpoHHY KOH(}IrypaIlito Mae aToM KapOOHY 3 HECIIApEHUM €JICKT-
POHOM B €THJILHOMY, 130TPOMIBHOMY W mpem-0yTUILHOMY paguKaiax?

7. VYxkaxiTh MOXIHBI KoH(popMalii B npoekuisx Heromena st erany, npo-

naHy ¥ Oyrany (3a 38’sa3kom C1-C2 1 C2-C3).

8. Hammmite mpoekuisimu Hpiomena 2,3-nuMetunOyTan B awmu-KOHQOP-

Mariii i cKomeHid KoHpopmartii.

9. Ha3BiTh 3a cCHCTEMaTHYHOIO HOMEHKJIATypOIO TaKl BYTJICBOIHI:
CH3;—CH(CH3)-CH,—CHg;

CH3;—CH(C,Hs)-CH,—CH(CH3)—CHg;
CH3;—CH,—CH(CH3)—-CH(CH3)-CH,—CH(CH3)—CHs.

10. Ha3BiTh 3a CHCTEMaTHYHOIO HOMEHKJIATYPOIO TaKi BYTJICBOIHI:
CH3),CHCH,CH(CH3)CH,CH(CHy),;
CH3CH,CH(CH3)C(CH3),CH,CH,CH(CHj3),;
C,HsCH(CH3)C(CHz3),C(CHa)s.

11. Ha3zBiTh 32 CUCTEMATUYHOIO HOMEHKJIATYPOIO TaKl BYTJIEBOIHI:
CH3CH(CH3)C,Hs;

CH3C(CHj3),CH(CHy)y;
H3;CH(CH;3)CH,C(CH3),CH,CH(CH3)CH,CHg3;
CH3C(CH;),C(CHs)s.
12. Ha3BiTh 3a CUCTEMAaTHYHOIO HOMEHKJIATYPOIO TaKi BYTJICBOIHI:
CH3C(CHj3),CH,CH(CHs3),;
CH3CH(CH,CH,CHsy),;
CH3CH(CH3)CH,CH,C(CHy)s;
CH3CH,C(CHj3),CH,CHs.
13. VYkaxiTh TOMHJIKA B TaKUX Ha3BaX, HABEIITh CTPYKTYpHI (GopmMynu i

Ha3BITh NPABUJIBHO KOXKHY CIOJYKY: a) MeTunOyTaH; 0) 4-OyTuinenrtas; B) 4-me-
TUJINIEHTAH; T) 2-1301POMIJITeKCaH.

14. YxaxiTh 4u NMpaBUIbHO Ha3BaH1 BYTJIEBOJHI: 3-METHJI-2-TIPOINUINEHTaH,
2,2-nuMeTui-4-eTunneHTad. SIKII0 Ha3Ba HE NpaBWIbHA, YKaXITh MPaBUIIbHY
Ha3BYy.

15. BusHauiTh nepBUHHI, BTOPUHHI i TPETUHHI aTOMU KapOOHY Ta TiApOreHy
B TaKUX CIOJyKax: a) H-renTaH; 0) 2,2,4-TpUMETHINECHTaH; B) TETPaMETUIMETAH;
T') 1300KTaH.

16. Hanumith cTpykTypHi (OpMyiau oJHOBajdeHTHUX paaukaniB: -CzHz,
-C,Hy. Pagukanu Ha3BITE.

17. Hanumith cTpyKTypHI (OPMYIIH BCIX OJHOBAJICHTHUX PAJAMKAIIB CKIIaTy
-C3Hs 1 Ha3BITE 1X.

18. Ha3BiTh 3a cUCTEMaTUYHOIO HOMEHKJIATYPOIO TaKl alKUIbHI TPYIH:
a) CHg-; 6) (CHg)ZCH-, B) (CH3)2CH(CH2)4-, F) CH3CH2C(CH3)2-.
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19. Ha3BiTh 32 CUCTEMAaTHYHOIO HOMEHKJIATYPOIO TaKi alKIJIbHI TPYIIH:
a) CoHs-; 6) CH;CH,CH(CHs)-; B) (CH3),CH(CHy)7-; 1) (CH3)sC-.
20. Hamumite ctpykTypHi dopmynu it Ha3BiTh 3a cucrtemoro [UPAC Taki
IKUTBHI TPYyIU: mpem-0yTHi, 1300yTHiI; 6mop-0yTui; H-OyTHIT; 130HOHLJI.
21. Hamumiite CTpyKTypHI (OpMYJIM HACTYNMHHMX BYIVICBOJHIB: METHIIME-

THJICTHITI300YTHIIMETaH; TPUMETHII-6mMop-0yTUIMETaH; 2,5-TMMETHITeKCaH; 3-CTHII-
3-METWJINIEHTAH.

22. Hamumith cTpykTypHi popmynu i3oMepHHUX ByriaeBonHiB ckiagy CgHigs;
YKaXITh 130MEPH, K1 MICTATh TPETUHHI aTOMH KapOoHy. Ha3BiTh ByriieBOIHI.

23. Hamumith cTpykTypHi opmymn i3oMepHUX ByrieBoAHIB ckiaxy C7Hgg,
TOJIOBHUH JAHITIOT SIKUX CKJIQJAETHCS 3 I’ SITK aTOMIB KapOOHY, 1 Ha3BiTh iX.

24. Hanumnth CTPYKTypHI (OpPMYJIU BCIX BYIVIEBOJIHIB, $KI 130MEpHI
TPUMETHINPOTIIMETAHY, 1 HA3BITh iX.

25. Hamumnite  CTpyKTypHY (opMyiry HaiOUThIT OaraToro METHIBHUMH
rpynamu ByrieBoaHio ckinany CgHig 1 Ha3BiTh HoroO.

26. Hanmumrite cTpykTypHi popmynu ByrieBoaHiB ckiaany CgHig, ki MatoThb B
TOJIOBHOMY JIAHI[IO31 LIICTh aTOMIB KapOOHY, Ha3BiTh iX 1 BKaXITh BTOPWHHI U
TPETHUHHI aTOMH KapOOHY.

27. Hanumnth cTpykTypHi (OpMyIu ¥ Ha3BITH yci 130MepH, SIKI MarOTh
(1)0pMYJ'Iy: a) C7H16; 6) C5H11C|; B) C6H10C|2;

28. Hamumite cTpykTypHi (hopMynH 3a Ha3BamH CIOJIYK: a) 2,3-TUMETHII-
nentad; 0) 2,4,5-tpumetwirentad; B) 2,4-TuMeTWI-3-€TUITENTaH; T) 2,2,4-Tpu-
METHUJITEKCaH; 1) 3-0pomMo-2-XJIOpOTICHTaH.

29. PosramyiiTe Taki BYIJICBOJIHI B TOPSAKY 3POCTaHHS iX TeMIlepaTypu
KHUIIIHHS: TeKCaH, 130reKCcaH, NeHTaH, 2,3-TuMeTHI0yTaH.

30. KopoTko MOsICHITH, III0 O03HAYalOTh TakKi TEPMiHM: a) (PpakiiiifHa Tepe-
roHKa; 0) Mmiposi3; B) KaTaJITUYHUN KPEKIHT; T') JAE€TOHAIlld OCH3WHY; 1) OKTaHOBE
YUCIIO.

31. XimivyHa cyTh AC€TOHAII] B KapOropaTtopHuX ABUTyHaX. OKTaHOBE YKCIIO.

32. Ilnsgaxu MiABHUIEHHS OKTAaHOBOro uuciia. CHHTE3 OKCUTI'€HOBMICHHUX
100aBOK 10 OEH3UHIB.

33. ABToMOO1Ts 3a meBHui uac mpoxoauTh 200 000 km. OpnHoro mitpa
OeH3MHY BUcCTavae Ha 15 kM nuiaxy. SIka KiIbKICTh IUIIOMOYMY Oy/e BUKHMHEHA B
aTMocdepy 3a Toil yac, konu aBToMoOuTh mpoitae nmux 200 000 kM, sSKIIO BMICT
teTpaeTiiItoMOymy B 1 71 ckitagae 0,8 r? B K1 cOIyKH MepeTBOPIOETHCS TETpa-
eTmuIioMOyM? HanuiniTe piBHSHHS peakiiiil.

34. XiMiuHHUI CKJaJ: BIIACTUBOCTI AU3CILHUX ManuB. LleTaHOBE UmCIIO.

35. XiMiyHMI cKkiIaa MacTUIIbHUX (Gpakuiid HaTH.

36. CuHTE3 MITYYHOTO PIAKOTO MajinBa Ta MACTHIL.
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