O.Tl. 9poweHko

(piBeHB CcTAHIAPTY)

Higpyuruk gaa 10 kxacy
3aKJIaiB 3araJbHOI CEpPeTHbOI OCBIiTH

Pexomendosarno
Minicmepcmeom oceimu i Hayku Ykpainu




yaK 54(075.3)
Ar7

PexkomeHaoBaHo MiHicTepCTBOM OCBITY | HAYkU YKpaiHu

PYBPUKWU A YMOBHI NMO3HAYEHHS

Ximia — ue Icumms:

c,vvw‘ou-uwu mpwpoc&oc&ocﬂic&w

B Giopaotus ptigen

@; Mpurapaiite! 3BepHiTb yBary!

4;; Cwmueao npo ocrobre

@—‘ Ttpmioemo 3 /mc&ﬁuum GorcapeNsML

B 3asnanns ninsuwenoi cknaaHocTi

Twmpmm&m pynamis

" Cwmopiswa epyguma

IHpopMmaLiMHa AOBIAKA

ApoweHko O. T.

Ximis (piBeHb cTanHgapTy): nmigpyd4. ana 10 kn. 3aknagis
3aranbHoi cepenHboi ocsitn / O. I'. Apowenko. — K. : YOBL,
«OpioH», 2018. — 208 c. : in.

ISBN 978-617-7485-76-5.

A77

YAK 54(075.3)

© O.T. dpoweHko, 2018

ISBN 978-617-7485-76-5 © YOBL, «OpioH», 2018

]

o

(_’:
L

JOPOTI'I JECATURJIACHUKHU I JECATUKJIACHUILI!

Ieit migpyyHuK npusHaueHUN AJIA BUBUEHHA XiMmil Ha cTaHZapTHOMY
piBHi. Ik 3a3HaueHO B HaBUaJbHill mporpami, MeTa HaBYaHHS Ximii Ha
IIbOMY PiBHI moJisrae B 3abesleueHHi 3araJbHOOCBITHBOI IiATOTOBKH 3
nopeaMeTa, IO Imepeadavae BMiHHSA ITOSACHIOBATU XiMiuHi sBUINa, poOUTU
0o0Or'pYHTOBaHi BUCHOBKM HPO HUX, YCBiJOMJIIOBATH BILJIMB HAYKU U TeX-
HOJIOTiMl Ha 3MiHY MaTepiaJbHOTO, iHTEJEKTYaJbHOTO U KYJIbBTYPHOTO
cepenoBUIII.

11106 cupusTu BaM y JOCATHEHHI 1iel MeTu, 6yj1a oOpaHa TaKa CTPYKTY-
pa migpyuyHmuKa: inpopmaliina moBigka — TekcT maparpaga — cTopiHKa
MPHUPOTOTOCIiITHUKA — CTOPiHKA epyauTa — CTUCJIO PO OCHOBHE — 3HA-
€MO, PO3yMi€MO — 3aCTOCOBYEMO.

HapuanpHU#I MaTepias, IM0 y3rod:KyeEThCA 31 3MiCTOM HpoOrpaMu OJIs
pPiBHA cTaHIAPTY, POSKPUTO B OCHOBHOMY TeKcTi maparpadis. [liaa Kpairo-
To opieHTyBaHHSA maparpadu moAijieHo Ha okpeMmi nmyHKTH. [IpaBuia, Bu-
3HAUEeHHs, HOBL IIOHATTS I TEPMiHU BUAiJI€HO KOJHOPOM.

SKmio s posyMiHHSA OCHOBHOTO Marepiany maparpada HeoOXiaHo
oTpUMAaTH HOBi ¥ IpUrajaTy MolepeaHbO 3aCBOEHI BiomMocTi, TO TOi ma-
parpad pO3TOYMHAETHCA PYOPUKOIO «IH@opmauyiiina 0o8idka», y AKii
CTHCJIO II0ZaHo iH(opMallilo, BUBUYeHY BaMMN B OCHOBHIN ITKOJIi, a TAKOMXK
MarepiaJ, 1110 He YBIiHIIIOB y mporpamMy, ajie 6e3 HbOTO BasKKO Oy/ie omaHy-
BaTU MaTepiaJ moTouHoro mnaparpada.

HonaTkoBy (e 060B’I3KOBY [IJIsI OIIPAIlIOBAHHA) iH(opMaIiio, 1o pos-
IINPIOE Ta JOIIOBHIOE OCHOBHUI HaBUAJIbHII MaTepiaj, yMilieHo B pyopuiri
«Cmopinka epyduma» . O3HalOMJIeHHA 3 MaTepiasioMm 1iei pyOpuKuy crpu-
ATHIME PO3BUTKY BaIlOT0 HABYAJIbHO-IIi3HaBAJIBLHOTO iHTEpecy 10 Ximii.

Pyopura «Ximisa — uye scummas: cmopinka npupododociiOnurKa» Mic-
TUTh 3aBIaHHS, BUKOHYIOUM SKi BU OyJeTe PO3BUBATHU OOCITiTHUIILKI
BMiHHSA, eKCIIePUMEHTAJIbHUM IILJIAX0OM 3700yBaTH U 3aKPillJIIOBATH HOBi
3HAHHA.

«Biozpagiuna 0o6idka» MiCTHUTH KOPOTKi BiZIOMOCTi IIpO *KUTTA i Ha-
YVKOBY AiAJBHICTh BUJIATHUX YUYEHUX-XiMiKiB.

¥ pybpurti «Cmucao npo ocHo8He» KiIbKOMa PEUEHHAMHU y3araJbHEHO
OCHOBHUH 3MicT maparpada.

Y pybpuni «3Haemo, po3ymiemo» BMIIIeHO 3aNUTAHHA, CKJALEHI 3
IOTPUMAaHHAM [Iep:KaBHUX BUMOI A0 OUiKyBaHUX pPe3yJbTATiB BaIoi
HaBYaJbHOI AiAJIBHOCTI.
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3anuTaHHA i3 3ip0UK0I0 € He000B A3KOBUMIH I CTOCYIOTHCS JOLATKOBO-
ro marepiany is pyopuru «Cmopinka epyouma».

Y pybpuni «3acmoco8yemo» 3aIpoOIIOHOBAHO 3aBAAaHHA IJIA IUCHMO-
BOT'0 BUKOHAHHSA, 1[0 HOTPEOYIOTh IPAKTUYHOIO BUKOPUCTAHHSA HAaOyTUX
3HAHb V CTAHIAPTHUX, 3MiHEHUX UM HOBUX YMOBaX, TBOPUOTO IiIXOay IO
3aCTOCYBaHHA HAOYTUX 3HAHb Ta YMiHb.

3aBmaHHs, IO IO3HAYEHI 3ipouKoio, He € 000B’3KOBUMHU ¥ OJIS iX
po3B’sA3aHHA MOTPiOHO OIpAaIlIOBATH AOAATKOBUM MaTepian 3i «Cmopinku
epyduma», abo JOBiAKOBOI JriTepaTypu.

VeminraoMmy HaBUAHHIO CIIPUATUMYTHL HABUYKU I'PYIIOBOI HAaBUYAJIBHOIL
IifJIBHOCTI, AKi BU BIOCKOHAIOBATMETE HA YPOoKax. [JId ITbOTo 10 TEKCTY
naparpadis BKIOUEeHO PyOPUKRY «Ilonpayrwiime epynamu».

Bu 3aB:x a1 3MOKeTe caMOCTiHiHO 3400yTH 3HAHHSA, CKOPUCTABIIINCH J[O-
IaTKOBUMU JyKepesaaMu iHdopMallii, Ha ki Bac 30pieHTye pyopukra «IIpa-
ureEmMo 3 medillHumu Oxceperamuy.

[ KpaIoro cnpuiMaHHSA Ta PO3YMiHHS HABUYAJBLHOTO MaTepiary
B TeKCT maparpadiB yMmilieHO MaJIOHKH, CXEeMU, TaOJUIli, BUKOPUCTAHO
mpuTOBi BUAIIEHHA.

CucreMaTUYHO IIPAIIOI0YN 3 TEKCTOM IIiIPYUYHNKA, BUKOHYIOUM 3a3Ha-
YyeHi B HbOMY 3aBIaHHA i BOpaBu, I[IKABJSYNCH JOJATKOBOIO HAaBYAJIbHO-
nisHaBaJbHOIO iH()OpMaIli€ro, B HEOAMIHHO JOCATHETE YCIIiXiB Y BUBUEHHI
OpPTraHiYHUX CIIONYK. 3aAJd 30iIbIeHHs e()eKTUBHOCTI BAIIol caMOCTiHiHOI
po6oTu B miAPpYyUYHUKY BMilieHO «IIpedmemnuil noKkaicuuK».

Y Jlo0damkax HaBeneHO BiAIOBiZi 10 pO3pPaxyHKOBUX 3aJad Ta OPi€H-
TOBHI TeMM HABUYAJbHUX MIPOEKTiB, IO CTAHOBJIATH OAHY 3i CKJIAJOBUX
MIPaKTUYHOI YacTUHU nporpamu 3 ximii aia 10 kiacy. Bu moskere obupaTtu
MPOEKTH i3 IHOT'O CHONCKY YU IIPOIIOHYBATU I BUKOHYBATHU BJIaCHI IIPOEKTHU
abo Ti, Ipo AKi fieThcA B pyOPUKaX MigpyYHUKA.

Baxcaro sam 8i0miHHUX Yycnixie y susueHHi ximii!
Asmopka

e} _-} ! 0
.-f’) )3 > 3 @ v ‘)."} -
° d e @ )
SMICT
IIOBTOPEHHSA ITIOYATROBUX ITIOHATH ITPO OPTAHIYHI PEYOBHUHMU. ..... 7
Mesta T TEOPISI BYJJOBU OPTAHIYHUX CHOJYK. .............. 12
m Teopist OYA0BM OPTraHIdHUX CIIOSIYK & . o o v v e et et e e et e e e i e e e e e 13
m KoBaneHTHi kapboH-kapOOHOBI 3B’A3KMN B MOJIEKYIAaX OPraHiyHMX CrOJyK.
Knacmnikawist OPraHidHUX CIIOMNYK. « o v v vttt et e et e e e e e e e e e e 19
Meata 2 1534 W01 1211071 1 2 | S PP 26
m AnkaHun. CTpyKTypHa i3oMepis i cuctemMaTnyHa HOMeHKaTypa ankaHis. . .. 27
m XiMiYHI BIACTUBOCTI @JKAHIB . . .. oot 35
m AnkeHn. CuctematmyHa HOMEHKIATypa 1 iB0OMepIis ankeHIiB. . . ... ........ 40
m XiMi4Hi BIaCTMBOCTI €TEeHY Ta 3aCTOCYBAHHA @IKEHIB . . .. ............... 45
m AnkiHu. I30mMepis, HOMeHKNaTypa, XiMi4Hi BIaCTUBOCTI anKiHIB. . . ......... 51
QI APEHU. BEHBEH . . oottt et et e 58
m [00yBaHHS | B3AEMO3B’A30K BYINIEBOIHIB . . . ..ot ve e e e 62
(ELY BukoHaHHs 3aBAAHb PIBHOT CKIMAIHOCTI .« vt o et 66

OKCUTEHOBMICHI OPTAHIYHI CIIOJIYEH ............. 70
B DT . o 71

w XimMi4Hi BNacTMBOCTI Ta 4OOYBaHHS HACUYEHMX OAHOATOMHUX CMIMPTIB . . . .. 76

CEEH O6umucnerHs 3a XiMiHHUMU PIBHSHHAMM KiIbKOCTi PEYOBUHM, Macy a6o
06’eMy NPOAYKTY peakLii, peareHT SKoi MiCTUTb NEeBHY YaCcTKy AOMILLOK. . .. 81

EELH KapPBOHOBI KMGMIOTM . . . o e ettt 94
W XimMiuHi BnacTMBOCTI 1 4OOYBaHHA HACUYEHNX OAHOOCHOBHUX

KapOOHOBUX KUCNOT. MOHATTAMPO ECTEPU . v v vt v et e e e e e ee e 99
w lpponis ectepiB. Xupn gk NPeaCcTaBHUKM €CTEPIB. . . .o v v vvi e e v 105
‘m BYyrneBOAM. [TIOKOBa . . .. oot 112
(24U Caxaposa, KPOXMAmb i LEMHOMOBA . . .« . v e vee et e e e 120



J o A

o o“’o“"o\)

2 c () (3 .
o) o o Q L)

MpakTuyHa pobota 1. PO3B’A3yBaHHsA EKCNEPUMEHTANbHYX 3a4ay . . . . . . .

S BUKOHAHHS 3aBAaHb PISHOT CKMAOHOCTI & v vt vt e e it e e

HITPOTEHOBMICHI OPTAHIYHI CIIOJIVEKH. ...........

HacH4eHi i apOMATUHHI @MIHU . . ..o oo e e

AMIHOKMCIIOTU. TIEMTULM .« o vt et e et et
S BN . oo

BionoriyHa posib aMIHOKMCIOT i GIIKIB . ..« oo vv st et e e

BVKOHaHHSI 3aBAaHbL PIBHOT CKITAMHOCTI « .« v v vv e et e et e e e e
M CHUHTETHUYHI BUCOKOMOJIERYJISIPHI PEHOBUHU
I IIOJIIMEPHI MATEPIAJIA HA IX OCHOBI .............

FIOMIMEPU « . vt et e et e e e e e e e e

TIACTMACH . . . o oottt e e e e e e e e e
KaYUYKU, TYMA. . ettt e e et

BosokHa. LLITYUHI i1 CUHTETUYHI BOMOKHA . . . . o oovvee e e e e
L2 BATATOMAHITHICTD I 3B’ A3KH

MIK KJTACAMU OPTAHIYHUX PEUOBHH ..........cocvvvninn..
SEEN BITAMIHU M ®EPMEHTH . .....oviiitttniieenenneenanneenannnnns

NBZN POJIb OPTAHIYHOI XIMII B PO3B’I3AHHI CHPOBUHHOI,
EHEPTETUYHOI, IPOTOBOJIBYOI ITPOBJIEM,
CTBOPEHHI HOBUX MATEPIAJIIB. . . . oottt et eeeeeeeeeeeeeennnns

IMPEIMETHUM ITOKAMYIE . ...vttttttttiniiiiiieeeeeennnnnnnnnnss
TEPMIHOJIOTTUHHUM CTOBHHUE . ..ot ottttt ittt iiinee e iineeeeennnns

JOIATEKHA
BiamoBigi 10 PO3PAXYHKOBHX BAMAY « v« e v v v v eneenneennsenosansannsnanns

OpieHTOBHI TEMH HABYAIBHUX MPOCKTIB . ..o vverrneeneeeneennennnennns

¢ ]

©Q
w
w
L

MoBTOPEHHS MOYATKOBMX MOHATH
MPO OpraHivHi pe4yoBHHM

IHpopMaUiiHa AOBIAKA

‘ OpraHiyHi pe4oBUHU — Lie crosnykn KapboHy 3 enemeHTaMmmn-opraHoreHamu (Figpo-
reHom, OkcureHom, HitporeHom, ranoreHamu Ta oesskumm iHummm), Hanpuknag, C;Hsg,
C,HsOH, CzH;NO,, CH,Cl. BuHATOK CTaHOBUTb HEBENMKA KiNbKiCTb cnosiyk KapboHry,
L0 BUSIBASIIOTb B/IACTMBOCTI HEOPraHiyHMUX peyoBuH. Bam ui cnonykun Binomi, Hanpm-
knapn, Byrnekucnuin ras CO,, yagHuin raz CO, kapboHaTHa kucnota H,CO,, ii cepenHi
Ta KMchni coni.

‘ OpraHivyHi pe4oBUHM MaoTb 34e6iNbLLIOro MonekynsapHy 6yaoBy. Llum nosicHio-
I0TbCS TaKi Pi3nyHI BNIACTUBOCTI OPraHiuyHMX PEYOBUH, 9K HEBMCOKI TEMMEPaTypu NnaBe-
JIEHHS] | KNMIHHS.

@, KoBaneHTHUA 3B’A30K — OCHOBHWI BUA, XiMIHHOIO 3B’513KY B MOJIEKYIaX OPraHiyHnX
CMOJyK.

a, KinbkicHMn i sKiCHWIA cknag, Monekynu BigoOpaxae MonekynspHa (emMnipuyHa)
dopmyna.
‘ EnekTponituyHa aucouiauia — Le po3nag Pe4OBUH 3 NOHHVM | KOBAJIEHTHUM CUJIbHO

NONSIPHUM 3B’A3KaMKM Ha MOHU BHACHIAOK BMIMBY MOASIPHONO PO34MHHUKA (BOAM) 4 B
po3nasi.

} HeopraHiyHi, a TakoX OpraHiyHi KNCNOTU Y BOAj ANCOLLIIOTb Ha KaTioHu NigporeHy H*
1 @HIOHW KNCNOTHMX 3anuLLKiB. HasgBHICTb KaTioHIB [NigporeHy (KMCAIOTHOro cepenoBm-
a) B PO34MHI MOXHA BUSIBUTU iHOMKATOpPaMK: NakMyC i METUIOBUIA OPaHXEBUN Ha-
6yBalOTb YEPBOHOIO KOJILOPY.

Ileit maparpad momoMosKe BaM IIpUTaJaTH I aKTyasisyBaTu 30epe:keHi B
MOBTOTPUBAJiM maM’ATi MOYATKOBI MOHATTSA PO OpraHiuHi pevoBuHU. Bate
03HAMOMJIEHHS 3 HUMU posmnouajiocd B 9 Kjaci 38 gyznegodnis. 1le uucienna
rpyna peuoBWH, MOJEKYJIN AKNUX CKJAAAIOTHCA 3 aTOMIB JBOX XiMiuHUX eJe-
meuTiB — Kap6ony i Iizporeny. PospisHaoTh HacuueHi (HanpuKkJaal, eTamH)
Ta HeHacu4YeHi (HaIpuKJal, eTeH, eTUH) ByTrJIeBOIHi.

OpraHiuHi peyOBHUHM CXOKOI'0 CKJIaAy, OYA0BHU i BJIaCTUBOCTEHN 00’ € JHYIOTH
B OJITUIH 20MOJ02IYHUTL PAD.

. TomoJgoriuauit pag — 1e pafx, Y AKOMY KOKHUNA HACTYIHUH YJIeH Bif- '
. pisHfAeTbcA Big monepexgHbOro Ha rpymy atromiB CH,, AKy Ha3WBaIOTH r'o-
‘. MoJIOTiuHA pisHUIA.

...................................................................................

IIpuragaTtu Ha3BU Ta GOPMYyJIU AECATH YJIEHIB TOMOJIOTIUHOTO PAY HACH-
YeHUX BYTJIEBOAHIB (aJKaHiB) BaM HOIIOMOKe Tabsmia 1, 1110 Ha cTopiui 8.

@




=4 L) A
d ¥ e O \_)
¢) ) (‘Q & 99
o
Tabauus 1
FoMonoriyHnii psag HacuYeHUX BYrneBoaHIB
MonekynsipHa .
HasBsa dopmyna HaniscTpyktypHa dpopmyna
MeTaH CH, CH,
ETaH C,Hs CH;—CH;
MponaH C;H, CH;—CH,—CH,
ByTaH C,Hyo CH;—CH,—CH,—CH,
MeHTaH CsHo CH;—CH,—CH,—CH,—CH,
ekcaH CsHis CH;—CH,—CH,—CH,—CH,—CHj,
FentaH C,Hie CH;—CH,—CH,—CH,—CH,—CH,—CH,
OkTaH CgHig CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH;,
HoHaH CqHyo CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,
JexaH CoHo CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,

Y MoJerynIax HacCMUYEHWX BYTJIEBOAHIB MaKCHMMAaJIbHO BUKOPWCTAHI Ba-
JeHTHiI moxkauBocTi aromis KapOoHy nais cmosydyeHHs 3 aromamu Ligpore-
HY, a Misk 1BoMa atromamu Kap6oHy icHye Julile OAUH KOBAJEHTHUHN 3B’ I30K.
Bix yrBOpeHuii ogHi€0 CIIIJIbHOIO TapoIo eJIEKTPOHIB, HAIIPUKJIA:

i 3t
C,H; H—C—C—H H:C:CIH
A

VY MosieKkysax HeHACHUUYEHUX BYTJIEBOAHIB YOTUPUBAJEHTHUI CTAH aTOMiB
Kapbony mocaraerncs 3aBOAKM TOMY, IO MiK ABOMAa CyCiZHIMM aToMaMu
Kapbouy yTBOpIioeThCA ABa a00 Tpu 3B’ IBKHU, AK B €TEHY:

H\ /H H., ~oH
C,H, £=C cuc
e - H H
YU eTUHY:
C.H, H—C=C—H H:C::C:H

Posrinamyra BigmimHicTs xiMmiunux 38 askiB aTomiB KapOoHy 3yMOBJIIOE
pisHi XiMiuHi BJIACTMBOCTI eTaHy 1 eTeHY SK IIPEICTAaBHUKIB HACMYEHUX 1 He-
HAaCUYEHUX BYTJIEBOJHIB.

ITpuragaiimo, 1110 HacYeHi ByTJIeBOAHI (aJIKaHM) HEe BCTYIIAIOTh y peakIrii
IpUENHAHHA, IM BJIAaCTUBI peakuyii 3amMiujeHHa:

CH, + Cl, -» CH,Cl + HCI.
XJIOPOMETaH

15 HeHacUUYeHUX BYTJIEBOIHIB, HABIAKHU, XapaKTepHi peakuyil npuedHaH-

Hsl, HATIPUKJIA:
C,H, + HC1 - C,H,CI;
XJIOpOeTaH
C,H, + 2H, —» C,H,.
eTaH

: ) e i
» 3 D 23 2 - ‘)
® R " ? 2 9 - ()
2 > 5 =,
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o? - 29
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Hacwuueni it HeHacHUYeHi ByIrJIeBOJHI MalOTh CILIbHY BJIACTUBICTD — 20PiH- ©

HA, a00 noéHe okucHenHna. [IpogyKTaMu TOPiHHA € BYTJIEKUCJUH Tas3 i Boaa,
a B HABKOJIUIITHE CePeJOBUIIE BUAIIAETHCA 3HAUHA KiJTbKiCTh TEIJIOTH

CH, + 20, — CO,T + 2H,0; AH =-802,6 x][l:x

2C,H, + 50, —» 4CO,T + 2H,0;  AH =-2600 &/

OKCUTEHOBMICHI OPTAHIYHI PEHOBUHM. k1o B MOJIeKYJIi opra-
HiuHOI peuoBuHU KpiM aTomiB Kapbony i I'izporeHy € ogux uu 0ijbIlle aTOMiB
OKcureHy, TO Taka PedyoBUHA HAJEKUTHh N0 OKCUTEHOBMICHUX OpPTraHiuHUX
PEYOBUH.

. Tl,ompawoﬁww Yynamis

1. MNpuragainte Bigomi Bam 3 9 knacy GOPMYAN OKCUrEHOBMICHMX PEYOBWH. -
Hakpecnitb y 3o0wuTi Tabnuuo 3a 3pa3koM i 3aMnoBHITb i HEOOXigHO iHpOpP- -
MaLji€l0 NPO METAHOJ, ETAHON, MiLEepPOs 1 ETaHOBY KUCOTY. .

Hasea dopmynu
pe4oBuUHU MonekynsipHa CTpyKTypHa HaniBcTpyKkTypHa

2. lMepecBiayviTbCs, WO CTPYKTYPHI GOPMYNKM BCiX LUMX PEYOBUH MICTATb Fgpo- -
: KCuIbHi rpynu —OH. :

IlopiBHIOIOUM CTPYKTYPHI (hOPMYyJIM METaHOJIy, €TaHOJy ¥ TJIiIepoJy 3i
CKJIAJIOM BiJIIOBiTHOTO HACHMYEHOIO BYTJIEBOAHIO, MOXKHA MiHMTH BUCHOBKY,
IIT0 B METaHOJIY I eTaHOJIy rigpokcuabHa rpyna —OH saminiye ogus 3 aToMiB
Tigporeny B MoJeKyJi BiAmoBimHOTO ayKaHy. ¥ TJIiNEpPOJay TiIAPOKCHUIBHUX
rpyn — Tpu, Tomy i aromiB I'izporeny Ha Tpu MeHIIe, HijK Y IPOIaHY.

IIpomoB:xkuBIIIM MOPiIBHAHHA, BUABUMO BimMiHHOCTI y (pismuHUX BJIACTHU-
BOCTSX HACHMUYEHUX BYTJIEBOAHIB i cnupTiB. MeTaH, eran — rasu 06e3 3amaxy
¥ moraHo po3umHHi y Bomi. MeTaHoJ #1 eTaHO — piAmHY 31 crienuivHUM 3a-
maxoM, no0pe PO3UMHHI y BOIi. YKMBaHHA IIUX PEUOBUH HABiTh Y HeBEJIMKIiH
KiJBKOCTI € HeOe3meUHUM IJIs 3M0POB’ A JIIOAWHY ¥ 3TyOHO BILJIMBAE Ha ii opra-
Hism. ITam’aTaiiTe mpo 1ie 3aBXK AU i1 OepeskiTh cBOe 340POB’ !

T'pyny atomiB —OH masuBaioTs xapaxkmepucmuyrnot (QYHKUIOHAJLbHOW)
2pYnor OKCUTEeHOBMIiCHUX PeUOBUH — cuupTiB. HaaBHiCTS 1iel rpynu aTomiB
y CKJali MOJIEKYJ METaHOJY, €TaHOJIY I TJIiIepoJIy CBiAUYUTH IIPO Te, IO IIi
PEUYOBWHU HAJIEKATH A0 KJACYy CRUPMIa.

ETAHOBA KMCJIOTA. HeBunagkoBo apyre CJI0OBO B Ha3Bi Ifiel opraHiu-
HOI OKCHMT€HOBMiCHOI pEUOBUHU, III0 OTPUMAaJIa Ha3BY Bif eTany (y il MoIeKyJIi
Te)X aBa aroma KapOoHy), — «kucaora». [logidHO 10 HEOPTaHIUYHMUX KUCJIOT
y BOOHOMY PO3UMHiI BOHA AMCOIlil0oe Ha KaTioH Iigporeny # aHiOH KHCJIOT-
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HOTO 3aauIiliKy. Oco0JUBICTh IMOJATAE B TOMY, IIIO 3a HAABHOCTI B MOJEKYJIi
€TaHOBOI KUCJIOTH YOTUPHOX aToMiB l'ifporeHy BHACIiIZOK €JIeKTPOJiTUYIHOL
nucoiltiarii yrBopioeThed auiiie oguH KaTioH 'izporeny H*. Ile BigOyBaeTbcs
34 TAKOIO CXeMOIO:

J

()

CH,COOH & CH,COO + H*
ITopiBHANTE 3 €JIEKTPOJIITUYHOIO AUCOITIiAIIE€I0 HITPATHOI KUCJIOTHU:
HNO, 2 H"+ NO;

et sceeecssssssccssss e essseeeessssssescssssss e e e s ss e e e css s s s csssss e

oJHa 3i CIiJIbHMUX i1 BJIACTUBOCTEH 3 HEOPTaHIYHNMHU KIMICJIOTAMU.
3a cTymeHeM eJeKTPOJITUYHOI AUCOIliallii eTaHoBa KUCJIOTa HAJNEKUTh
IO CJAOKUX eJeKTPOJIiTiB, BCTYIIA€ B PEaKIlilo 3 aKTUBHUMI MeTaJIaMU,
OKCHUIAaMU METAJIiUHUX eJIeMeHTiB, JIyraMu, COJAMU THUX KMCJOT, CTYy-
.. MiHb eJIeKTPOJIITUYHOL AuCOoIiallil AKUX MEHIINH, HixK y Hel.
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Ttompawoum Ypynamie
1. MoBTOPITb BNACTMBOCTI ETAHOBOI KUCIOTW | CKJ1aAiTh MONEKYNSIPHI PIBHAHHS
peakLin MiX eTaHOBOIO KMCNOTOO 1: @) MarHiem; 0) kanbLjin OKCUAO0M; B) Kanii
rinpokcnaom; r) HaTpii kKapOboHATOM. .
2. CknafiTb NOBHI 1 CKOPOYEHIi MOHHI PIBHAHHSA peakuii B) i r).

HITPOI'EHOBMICHI OPTAHIYHI PEYOBUHHA. V¥ 150 rpyny 00’ €IHYIOTb
OpraHiuHi peYOBMHU, MOJIEKYJIU AKUX MicTATH aromu Hitporeny. dKurreBo Bask-
JINBAMHU HiTPOTE€HOBMiCHUMU PEUYOBUHAMHY € aMiHOKHUCJIOTH — 6e3 HUX He icHyBa-
Ju 6 6i1KoBi moJsiekyiu. HaBenmena cTpyKTypHA (hOpMYyJIa aMiHOETaHOBOI KMCJIOTH

(|3H2— COOH
NH,

IOIIOMOJKE BaM MPUTaJaTH 0COOJMBOCTI cKaany il mosmekyau. Ha Bigminy Bin
CIIUPTIB UM €TAaHOBOI KMCJIOTH, Il PEUYOBMHA MAa€ IBi XapaKTEePUCTUUHI I'Py-
mu — Kapooxkcuabray —COOH i aminorpymy —NH,.

3ACTOCYBAHHSA OPTAHIYHMX PEYOBUH. BesmmuesHa KinbKicTh BULIB
OpraHisMmis, a I1e B pas3u OijIbIle IPeACTABHIKIB KOKHOTO BUAY TBaPUH HACE/IAIOTD
HAIITy IIJIAHETY. IXHi Tijla CKJIaJaloThCA 3 OPraHiuHIX PEUYOBUH, *KUBJIATHCA BOHU
Oiikamu, JKupamu, ByryeBofgamu. Lle € cBiqueHHAM poJii i mpu3HAYeHHA OpraHiv-
HUX PEeYoBUH y mpupoxi. KoprcHi KonajanHu — MpPUPONHUii a3, Had)Ta, KaM sHe
BYTL/LIIA — MiCTATBH y CBOEMY CKJIaJIi OpPraHiYHi peYOBHHM. [X 3aCTOCOBYIOTH AK CH-
POBUHY [JIsI BUPOOHUIITBA iHIITNX PEYOBUH, a TAKOK TEILJIOBOI Ta CBiTJIOBOI eHeprii.

JIromcTBO HE 0OMEKYETHCS BUKOPHUC-
TaHHAM OPraHiYHWX PEYOBUWH, IO € Y
nmpupoxi. HaykoBa cmisibHOTa mpaIioe
HaJl CTBOPEHHAM PEYOBUH, BiICYTHIX y
OPUPOIi, i JocArae y iboMy HaIpPsIMi Be-

-2, Mpurapgante 3 9 knacy I HaBeniTb
"~ NpVKNaay 3aCTOCYBAHHS OPraHidHmnx
PEYOBUH.

10

,Z[I/Icon;lau;m €TaHOBOI KHWCJIOTU 3 YTBOPEHHAM KarioHiB I'imporeny — '

aukux yemixiB. Hanpukiaan, B [HcTuTyTi XiMil BUCOKOMOJIEKYJISAPHUX CIIOJIYK
y 1965 p. mig xepiBauirrsom T. E. JIimaToBoi posmoyanuch JOCTiIKEHHS 3 BU-
POOHUIITBA Ta BUBUEHHS BJIACTHBOCTEN ITOJIiMEPiB MEeIMUYHOrO MPU3HAUEHHS.
3aBOsAKU MOCATHEHHAM YKpaiHChbKOI HAYKOBOI CIiJILHOTH JiKapi momomora-
I0Th 0araThboM IaIlieHTaM OLYKyBaTH.

Twmpwwaww YPYWAMIA

J1o HaCTynHOro ypoky NiAroTyrTe Bif, KOXHOI Masnol HaB4aIbHOI FPYNY KOPOTKY
npeseHTaLjlo Npo 3acCTOCYBaHHS PEYOBWH, LLO HanexaTb [0 OAHIEl 3 rpyn :
OpraHiYHUX PEYOBUH. :

HasBiTb BigOMI BamM BYrneBOAHI,
dopmynn.

a Hagepnitb skomora 6GinbLue NpuknaaiBs BUKOPUCTaHHS BiZOMUX BaM OPraHiyHMX peyo-
BUH.

OKCMIEeHOBMICHI, HITPOr€HOBMICHI pe4yoBUHN Ta iX

Y yomy nonarae OCHOBHA BiAMIHHICTb XiMIYHUX BNACTUBOCTEN HACUYEHNX BYITIEBOAHIB
BiJ, HEHAaCU4YeHUX?

a OnuLwiTh XiMiYHI BIaCTUBOCTI €TaHOBOI KUCIIOTW.
a OOGrpyHTYNTE POJSIb OPraHiYHUX CMONYK Y XUBIA NpUpoa;.
m OUiHITb BNIMB METAHOY 1 €TAHOY Ha 340POB’A NIIOAVHN.

Zacemocobyemo

“ Y nepeniky d¢opmyn: C;Hg, C;H;(OH),, C,H;OH, C,Hg, CH;NH,, NH,CH,COOH...
A HanmeHwe dopmyn BYrneBOLHIB
B HalimeHLUe hOopMyS HITPOreHOBMICHUX PEYOBUH
B ¢dopmyn HITPOreHOBMICHUX 1 OKCUFEHOBMICHUX PEYOBUH NOPIBHY
' dopmMynn OKCUreHOBMICHUX PEYOBUH BiACYTHI
a YCTaHOBITb BigNOBIAHICTE MiXX POPMYJIOK PEHOBMHU Ta FPYMNOI0 OPraHivyHMX CrosykK.

®opmyna pyna opraHidHux cronyk
1CH A kapboHOBa KMcnoTa

2 C,H; B Hacn4yeHwur ByrnesoaeHb

3 CH,COOH B amiHOokMCnoTa

4 NH,CH,COOH I HeHacu4yeHn ByrneBoaeHb

[, BUCOKOMOJIEKYJIipHa Crosyka

3’scyiiTe, 3a K0 03HAKO YKNaZleHi psaauv a), 0), B) i nofanTe [0 KOXHOIO 3 HUX Bnac-
HU NpuKnag;

a) MeTaH, NponaH, NeHTaH,...
6) meTaHon, rniLeposn, eTaHoBa KMCoTa,...
B) aMOHiak, remorno0biH, amiHoeTaHOBa KMUCOTa,...

3acToCcoByOUYM 3aKOH 00’€MHUMX BiOHOLLEHb rasiB, PO3B’SXiTb YCHO 3adauvy: «AKuin
06’eM BOOHIO 3HaA00OUTLCS OJ1s NepeTBOpeHHs eTuHy 06’emom 100 11y HacuyeHuin
BYrneBOAEHb?». (3a yMOBY, L0 BCi BUMipKY 3p061IEHO 3a O4HAKOBMX YMOB. )
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Teopist 6yAOBM
OraHIYHKX CMOAYK

4‘. ICHYI0Tb Pi3HiI GOpPMU HAYKOBUX 3HAHb, 30KpeMa dakTu, MOHATTS, TEOPIl.

4‘, dakTn — Le peanbHi Noaji Y1 KOHKPETHI XapakTePUCTUKWN, [OCTOBIPHI AaHi, BCTAHOB-
JIEHI Yy NPOLLECi HAYKOBOIO Mi3HaHHS.

MoHATTA € y3aranbHEHOK AyMKOIO MPO Tina, Pe4OBUHU, ABMLLA TOLLO, L0 BUHUKAE
Ha nigcTaBi 6aratbox MakTiB.

Teopigd — ue 06rpyHTOBaHe i CNPUNHATE HAYKOBOKO CriJIbBHOTOI HAyKOBE 3HAHHS,
LLIO OMUCYE 1 NOSICHIOE haKTU, BUKOHYE (yHKLiO nependadveHHs i iHWwi BaxnuBei ons
HayKu QYHKLT.

Sk 6aunmo 3 iH(popMmaIifinoi foBiAKM, Teopia — OiabII Po3BUHEHA Ii 0-
cKoHaJIa (popMa HAYKOBUX 3HaAHb, HisK akTu i moHATTA. OJHAK TEOpiio He
MOJKHAa BBa’KaTHU MMOBHICTIO 3aBEPIIIEHOIO CTPYKTYPOIo. SIK mpaBmjo, HOBi (hak-
THU Ta BiZKPUTTS JTOIOBHIOIOTEL i PO3MINPIOIOTH TeOpito, a OyBae i Tak, IO OO-
BOJATH il HECIIPOMOXKHICTD 1 XMOHICTS.

dakTH CAYIyIOTH HiATPYHTAM IS CTBOPeHHs Teopii. CBoeio ueproio,
y Teopil (aKTM 3HAXOOATH MOACHEHHA. TaKWUM UYMHOM, (akTm U Teopisa
B3aeMO3B’A3aHi, HeBigminbHI ogHe Big ommoro. I1o e gificHo Tak, Bac mepe-
KOHae€ Teopid OyJOBU OPraHiYHUX CIOJIYK.

KOPOTKI ICTOPUYHI BIIOMOCTI ITPO ITEPEAYMOBH CTBOPEH-
Hs TEOPII BYJIOBU OPTAHIYHUX CIIOJIVE. o Onekcarapa Muxaiiro-
BUYa ByTyiepoBa OyI0BY OpraHiuYHMUX CIOJIYK He PO3TJIALANN SK YiTKO BH3HA-
YyeHy U Taky, 10 MO:Ke OyTH BCTAHOBJIEHA MOCHiZHUM HLIAxoM. Tomy omHii
i Tifi camili pe4oBMHI MOTrJIM IIpUOHCyBaTU Kinbka (opmya. IlpencraBHUKUT
BUEHOI CIiJIbHOTHY BiIKPUBAJIN PEUOBUHU 3 OMTHAKOBUM KiJIbKiCHUM i AKicHUM
CKJIaJIOM, aJjie BIIMiHHUMM BJIACTUBOCTAMU. IIpUUYMHM IIHOTO Ta iHIITUX ABUII]
1o 60-x pokiB XIX cT. He MaJu HayKOBOTO HosAcHeHHs. Tomy B HayIli Haspiiga
moTpeba y CTBOPEHHI Teopii, AKa 0 mosicHIOBaJIa CKJIAJ i BJACTUBOCTI OpraHiu-
HUX PEUOBUH, YIOPAIKOBYBaJa MHOKUHY BimoMux (haKTiB, HO3BOJANA IPO-
THO3YBaTU BiIKPUTTS UM CTBOPEHHSA HOBUX CIIOJYK.

OKpeMi 10JI0KeHH A Teopil 0y m0BM OPraHiuHMX CIIOJIYK OyJIr Po3pobJIeHi 10
O. M. ByraepoBa. Tak, anriaificbkomy Buenomy Apunbanpay Crkorty Kymepy
HAJIEXKUTh II0JOKEHHS PO 3haTHICTL aroMmiB KapOoHy crioyuaTucs He JIMIIe
3 aTOMaMM iHINIMX eJIeMEeHTiB, a i MisK coboio. Himenbkuii yuenuit @piapix
Asrycrosuu KekyJjie BCTAHOBUB, 1110 KapOoH B OpraHivHUX CIOJYKAaX YOTHPU-
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BaJICHTHUU. AJle BueHi He MOeQHYBaJIU PO3Pi3HeHi (pakTHU B I[iJTiCHY HAYKOBY
Teopito, iKa 0 moACHIOBAJIA 3aJIE;KHICTH BJACTUBOCTEH PEUYOBUH Bijl iIXHBOI OY-
noBu. Ile 3aiticauB pociticbkuii XiMmik Osexcauap Muxaiinosuu ByTtaepos. Bi-
JIloMi Ha TO# yac (paKTy U MOJIOMKEHHA, BUCHOBKHY 3 BJIACHOPYY IPOBEAEHUX J10-
CJiZiB 3 HOOyBaHHA AEIKUX OPTaHiUHUX PEUOBUH, BUBUEHHSA iX BJIACTUBOCTEH
BiH BUKOPUCTAaB AJIA PO3POOJIEHHA TeOpii OyJ0BY OPraHiuUHUX CIOJYK.

Onekcangp BytnepoB. Hapogveca 3 (15) BepecHs
1828 p. B Yuctononi KazaHcbkoi rybepHii. Y wictHaguatu-
pi4HOMY BiLj CTaB CTyAeHTOM i3MKO-MaTeMaTUYHOro Bif-
nineHHs KasaHcbkoro yHiBepcuteTy. Y 1849 p. O. bytnepos
3aKiH4YMB YHIBEPCUTET i MOYaB NpauioBaT B HbOMY BUKIIA-
nadem. Y 1851 p. 3axmcTtme marictepcbky gucepTadito «[1po
OKWCHEHHSI OpraHiyHux cnonyk», a B 1854 p. — gOKTOPCbKy
anceprtaduito «Mpo edipHi macna». Y 1857 p. y Biui 29 pokis
Onekcangp Mwuxannosud ctae npodecopom ximii Kasan-
CbKOr0 YHiBEPCUTETY.

MMip, yac 3akopaoHHOI noi3akm (1857—1858 pp.) O. byT-
N1epoB pO3royaB eKCrnepuMeHTaNbHI AOCNIIKEHHS, WO Mi3-
Hile cTanu NiArpyHTaSM ois CTBOPEHHS Teopii 0ynoBu op-
raHiYHMX Cronyk. Ii FONoBHI NONOXEHHS BiH CHOPMYNIOBAB y
nonogigj «Mpo ximiyHy 6ya0BYy OpraHidYHUX PEYOBUH», MPOoYUTaHin Ha 3’134l HiMeLbKUx
NPMPOAO3HaBLB i fikapiB y BepecHi 1861 p. Y 1868 p. 3a noganHam M. |. Mengene-
esa O. M. bytnepoB 6yB obpaHuii npodecopom lNeTepbyp3bkoro yHiBepcuTeTy, Oe
npautoBas 3 1868 p. i A0 kiHUg XuTTa (5 (17) cepnHa 1886 p.). Y 1874 p. noro o6paHo
akagemikoMm MNeTepbyp3bkoi akagemii Hayk. 3 1878 no 1882 p. 6ys Npe3nageHToM i ro-
noBoto BigaineHHs ximii Pocincbkoro @isnko-xiMiyHOro TosapmcTaa.

Oxpim ximii, O. Bytnepos 6arato yBaru npuaingas npakTM4HUM NUTAHHAM CiflbCbKO-
ro rocrnogapcTea, cafiBHULTBA, 64KiNbHMLUTBA, a Ni3Hille — BMPOLLYBAHHIO Yalo Ha
KaBkasi.

XIMIYHA BYIAOBA 1 CTPYKTYPHI ®O0OPMYJU MOJERKYJ.
O. M. Byriepos 10BiB, 1110 KOKHA MOJIEKYJIa Ma€ MeBHY XiMiuHy OyI0BY, AKa
1 BU3HAUAE BJIACTUBOCTI PEUOBUHHU, & BUBUEHHA XiMiUHUX SABUIIT JommoMarae ii
BCTAaHOBUTH.

Hnsa sobpaxkenHsa xiMiuHol OyJ0BU PEUOBUH BUKOPUCTOBYIOTE CMPYKMYp-
Hi popmyau. Ilix yac HaTMCAHHA CTPYKTYPHUX (GOPMYJ OPTaHIUHUX PEUYOBUH
MipKYIOTH TaK, 1110 Kap6oH — 4oTHMpPUBaJIeHTHU, a MiJK 1070 aTOMaMu MOKe
YTBOPIOBATHUCH OAVH, ABa a00 TpU XiMiuHUX 3B’ A3KU.

PosrasubTe npuKIagu CTPYKTYPHUX (HOPMYJI OPTaHiYHUX PEUOBUH, 3 AKU-
MU BU O3HAWOMUJIVICA B OCHOBHIH IITKOJTi.
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fAx 6aunTe, y KOXKHIA cTpYyKTYypHi# Gopmyti atromu KapboHy HoTHmpuBa-
gentHi, OKcureny — ABOBaJIeHTHi, a ['izporeny — oxmoBaJsieHTHi. Ile Bimmo-
BiJlac OCHOBHOMY IIOJIOKEHHIO Teopii OyZ0BU OPradiuvHMX PEeUOBUH.

. AtoMu B MoOJIeKyJIaX OPraHiYHUX PEUOBUH CIOJIyUYeHi MisK co00r0 Ximiu- '
HUMU 3B’SI3KaMH B UiTKO BU3HAUEHIN IOCIiZOBHOCTI BigmoOBimHO mo Ix 4
. BaJIGHTHOCTI.

CTpyKTYpHI (hopMyan BimoOpasKarTh IIOCIiZOBHICTh CIOJYUYEHHS aTOMiB
Yy MOJIERYJIi, ajie He IIEPEeIaloTh PO3TAIITYBAHHSA ATOMiB y ITPOCTOPi. ¥ I[LOMY IIe-
PEKOHYIOTHh HaBeleHi HUKUe 3allcU CTPYKTYPHOI hopmynu H-teHTaHy C;H;,:

iy
CH,—CH,
CH,—CH,

CH,—CH,
CH,—CH, CH,

Bu 6auure, 1110 00MIBa 3aIIMCH iT€HTUYHI, OCKIIBKY KOMKHUNI 3 II’ ITH aTO-
miB Kapbouy B HaBemeHUX (POpMyJiax CIIOJYUYEHHH 3 iHIMMMH TEMU CAMKIMN
xiMiuHuMY 3B’ A3KaMU 1 B OAHAKOBIl mmocaigoBHoCTi. HoTHpHUBATIEHTHUH CTaH
aToMmiB KapOoHY B KOKHOMY BUIIQAKY JOCATHYTO 3a PaXYHOK 3B’sI3KiB iioro
aTtomiB 3 aTromamMu omgHOBasieHTHOTO ['inporeny. Tomy He3Baskarouu Ha pisHe
po3TaIryBaHHA CUMBOJIIB XiMiUHIX €JIeMEHTiB OH BiJHOCHO OJHOTO, 11e (hop-
MYyJI¥ OfHi€l peYOBUHUA.

. CrpykrypHa hopmyna — 1e (hopMyJa peUOBUHH, 10 BijoOparkae mocJri- '

. NOBHICTBH CIIOJIyYEHHs ATOMIB y MOJIEKY.JIi. Ii sammcyoTs 3 JOTpUMaHHEAM .
BaJIGHTHOCTI XimiuHux esiemeHTiB. KoKHili peuoBHHI BjacTuBa IIeBHA

- ximiuza OyIoBa, a BiATIOBiAHO If OgHA CTPYKTYPHA (popMy.JIa.

YceTaHOBIOIOTE XiMiuHy OyZOBY PEUYOBMH, 3OiMCHIOIOUMN pPisHOMAaHIiTHI
xXiMiuHi mepeTBOpPEeHHS.
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B3AEMHHH BIIJIUB ATOMIB YH I'PYII ATOMIB Y MOJIEKY/JII.
Y pospobieniit O. ByTtiepoBum Teopii sHaMIIO0 OOTPYHTYBAaHHSA MOJJOKEHHSA
PO B3a€EMHUY BIJIUB @TOMiB YUY I'PYII ATOMIB Y MOJIEKYJIi, AKUY ITI03HAYAETHCA
Ha BJIACTUBOCTAX PEUYOBUH. ¥ IIbOMY BU MaTHMeTe 3MOTY He pa3 IepecBigum-
THCh, BUBUAIOUHN BJIACTUBOCTI OPraHiYHUX PEYOBUH.

ABuire isomepii. 3a KibKa AeCATUIITH 0 CTBOPEHHS Teopii 6ymoBu opra-
HIiYHUX CIIOJIYK OYJIO BiJoMO IIPO iCHYBaHHSA PEUYOBUH 3 OJHAKOBUM AKiCHUM
i KiITbKiCHUM CKJIAZOM MOJIEKYJI, ajie pisHuMU BiactuBocTsaMu. HaykoBe 1o-
sAcHeHHA 11poro aBumia O. ByTiepos o’ s3aB 3 XiMiuHO00 6y0BOI0 MOJIEKY.I.

I3omepisa — aABuIIe iCHyBaHHA PEUOBUH 3 OMHAKOBUMU XiMiUHUM CKJIa- n
. IOM, MOJIEKYJIAPHOI (hOPMYJIOI0 Ta BiJHOCHOIO MOJIEKYJIAPHOIO MacoIo, ;
: aJe piBHUX 3a 6YLOBOIO.

PeuoBuHM 3 O4HAKOBUM SAKICHUM i KiTBbKIiCHUM CKJIQZOM MOJIEKYJI, ajie

. pi3HMMU BJIACTHUBOCTAMU, IO 3yMOBJIEHI pisHOIO ximiuHOIO OyZOBOIO,

. Ha3WBAIOTh i30MepaMH.
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O. M. Byrnepos nepenbaumB icHyBaHHS KpiM H-OyTaHy IIle OJHi€l peuyoBU-
HY 3 MOJIEKyJIApHOI0 (opmyioro C,H,, — isobyrany, Ta 3giticHuB ii cuHTes.

CH3—(|3H—CH3
CH,
isobyTan

CH,—CH,—CH,—CH,
H-OyTaH

SABure isomepii € gocuts momupeHuM B opraHiuninn ximii. o moBmwuit
KapOOHOBUI JIAHIIIOI MOJIEKYJIM OpPraHiuHoi pedyoBMHHU, TO OijbIlle B Hel iso-
mepiB. Tak, romosior metany neatat C;H,, mae Tpu isomepu, a nexan C,H,, —
cimaecsar n’ATh i3oMepis.

CrpykTypHa isomepis. Bu Bike o3HalioMUaNUCA 3i CTPYKTYPHUMU (POPMY-
JaMHu JedKUX OPTaHIUYHUX CIOJYK i 3HaeTe, 110 KOKHA PUCKA MiyK CIMBOJIaMI
XiMiUHUX eJIeMeHTIiB Ilepenae OqHY OJMHUITI0 BAJIEHTHOCTI.

Husxue 300parkeHo TpU MOXKJINBL CTPYKTYPHI (DOPMYJIN alKaHy 3 II’ IThbMa
aromamu KapOony.

(EH3
CH,—CH,—CH,—CH,—CH, CHS—CHZ—(‘JH—Cﬂg CH3—(‘J—CH3
CH, CH,

Ax 6aummo, 3 TOTPMMaHHAM UYOTUPUBAJEHTHOTO cTaHy aromiB KapbGory
3po0JIeHO 3aIlMCU TPHOX CTPYKTYPHUX PopMyJi. BumiseHi KoabopoM KapOOHO-
Bi JIAHITIOTM B X CTPYKTYPHUX (hopMyIax Jar0Th 3MOTY 3PO3yMiTH, 1110 Oy /10-
Ba MOJIEKY.JI € pidHOI0. Besnepeuno, e popmyiu isomepis.
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. Isomepito, COpUUYMHEHY PI3HUM IIOPAIKOM CIoyueHHa aToMmiB Kapoony ‘ ;
. B KapOOHOBOMY JIAHITIO3i, HA3MBAIOTH CTPYKTYPHOIO i30Mepi€to. i

3HAYEHHS I PO3BUTOK TEOPII BYJIOBH OPTAHIYHUX CIIOJIVE.
CrBopena O. ByTtyiiepoBuM Teopisa OyI0BU OPTaHIYHUX CIIOJNYK HMOACHUJIA 3aJIEHK-
HiCTHb Mi’K BJIACTHBOCTSAME OPTaHIUHOI PeUOBMHU Ta OyZOBOIO il MOJIEKYJI, iCHY-
BaHHS i30MepiB, BBA€EMHOT0O BILIMBY aTOMIiB i I'PYyII aTOMiB, IO TO3HAUAETLCA HA
BJIACTUBOCTAX PEeUYOBUH. Teopisa 3HAUINIIA ITOJAIBIITNI PO3BUTOK Y IPAIAX YUHIB
1 moCJIiIOBHUKIB yUeHOTO I JoTelep yCIilrHo PyHkIitionye. CyyacHuii eTan y pos-
BUTKY Teopii OyZ0oBU OpraHiuvHUX PEYOBUH O3HAMEHYBABCA JOMOBHEHHAM Ii 1O-
JIOKEHHAM IIPO IIPOCTOPOBY OYZI0BY PeUoBUH (cTepeol0yI0BY).

3aBaaxku Teopil mepes yYeHWMMU BiIKPUIMCA IIUPOKI MOMKJIMBOCTI AJIA
BUBYEHHSA BJIACTUBOCTEI i CHHTEe3y HOBUX OPTraHiUHUX PEYOBUH. ¥ IIbOMY Ha-
mpami 6araTo i IigHO mMpaIroBasia yKpaiHncbKka BueHa cmigbHOTa 1. 1. T'opba-
yeBcbKUii, A. I. Kinpianos, O. B. Kipcauos, C. M. PedopmaTcekuii Ta 6arato
immux. Hunai B YKpaini QyHKIiOHYIOTh HAYKOBO-AOCJiIHI iHCTUTYTH, AK-OT:
ImcTuryTt opraniunoi ximii, IncTuTyT 6ioopraniunoi ximii, ge BueHi 3ailicHIO-
IOTh HAYKOBI JOoCaigKeHHs Oy 0BHU I BJIaCTHBOCTEI OPraHiuHNX PEUOBUH.

Cwmucao wpo ocrobre ‘:k

v/ ATOMUV B MOnieKysiax CroJsly4aloTbCs B MEBHil MOCNIA0BHOCTI BiAMOBIAHO [0 iX
BaJIEHTHOCTI.

v/ KapBoH B yCix opraHiyHux peqyoBMHax HOTUPUBAIEHTHUIA.

v/ Ximiyna GynoBa — L€ iA€HTUYHICTb aTOMIB | MOPAA0K IX CNOMyYeHHs (3 Biano-
BiAHVMM BKa3iBKaMM Ha KPATHICTb 3B’A3KiB).

v~ I30Mepia — aBuLLE, O NONFrae B iCHyBaHHI CMOJyK, OOHAKOBUX 32 XiMIYHM CKa-
[OM, aUe Pi3HNX 3a Oya0BOIO.

v~ 130Mepy — pPeyoBUHU 3 OAHAKOBUM KiJIbKiCHUM i AKICHUM CKJ1a40M MOJIEKYN,
ane BigMiHHMM OyO0BOIO | BNACTUBOCTAMM.

v~ Y Monekyni aToMu i rpyny aTOMiB B3aEMHO BM/IMBAIOTb OfIMH Ha OAHOrO, Lie
MO3HAYaETLCS Ha XiMIYHMX BNACTUBOCTSX PEYOBUH.

v/ Teopis xiMi4HOT 6y10BM BUKOHYE ABi BAXNBI PYHKLLI — MOSCHIOBASILHY i NPO-
rFHOCTUYHY. 3aBOSKM TeOPii CTaso MOXIMBMM NepenbavyeHHs i CTBOPEHHS HO-
BUX PEYOBUH.

Cmoph-cm epyquma

Baxxn1meBrMm HayKOBMMW NOHATTAMW € 3aKOHN.
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3aKkoHM He MalTb BUHATKIB. Tak, YCi XiMiyHi
eNleMeHTM NignopsaKoBaHi NepioguyHOMY 3akOHY
XiMIYHUX €NEMEHTIB. BigxpnTTa 3aKOHIB — BaXkJIMBI
nogji B Hayui. Came Tomy 6aratbOM 3aKOHaMm npu-
CBOIOIOTb MPI3BMLLA iX BigKkpmBadis. Ak i Teopil, 3a-
KOHU — L& pyLiT HayKu.

~. < NMpurapanTte BiAOMi BamM 3aKOHW
@7 NPUPOAHMYUX HayK, Ha3BaHUX
Ha 4YecTb NpeAcTaBHUKIB Y4YeHOT

cninbHOTK, AKi TX BigKpUnu.

CdopmyrnioiTe BigoMi BaM NONOXEHHS Teopii XiMi4HOT Oya0BW.
8 Aky popmyny Ha3rBaTb CTPYKTYpHOW? LLLo BOHa Bioobpaxae?
[MosicHITb aBUMLLE I30MEPIl, HAaBEAITb NPMKNaamM i30MepiIB.

“ CTpYKTYpPHi dOopMynn CKiNlbkOX Pe4OBUH 300paeHo?

CH,CH, H CH,
_CH: CH, CH, H,C—C—CH—CH H,C—C—CH—CH
H,C CH, CH, S ’ o ?
CH, CH,
/Cli2 _CH,
H,C /CH2 C|JH2
H,C_ _CH, H,C_ CH,
CH, CH,

3HangiTe i BUNpaBTe y 3annci CTPYKTYPHOT popmMynu Micud, Ae A0NyLEeHa HeBiANOBIA-
HICTb Ba/IEHTHOCTI OKPEMMX aTOMIB.
e
H3C—(|3H2—CH— C—CH,
CH,

a BucnoBTe cyayeHHs Npo 3Ha4YeHHs Teopil 0ya0BM OpraHiyHNX CRonyK.

3p0o6iTb BUCHOBKM NPO 6araToMaHiTHICTb OpraHivyHnX CroJlyk Ha OCHOBI TEOPIl XiMiYHOT
OynoBu.

@ Tl’,\oawoe/uo 3 muguimmm GICLPLALMIA
306epiTb iHDOpMaLil0 NPO BHECOK Y PO3BUTOK OPraHi4yHOI XiMil yKpaiHCbKOI BYEHOI
CMifIbHOTN, OCHOBHI HaNPAMW HAYKOBUX AOCHIAXEHb 3 OPraHivyHOI XiMil O4HOro 3 Hayko-
BO-gocnigHux iHcTUTYTiB HAH YkpaiHu. MigroTyiiTe npeseHTauito, Wo MicTuTuMe 3ibpaHy
iHdopmauito.
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KOBAAEHTHI "
KaPOOH-KaOOHOBI 3B's13KM

B MOAEKYAGX OOraHI4HMX CMOAYK.
KAachdikaL]ist OpraHIHHMX CMOAYK

IHpopMaUiiHa AOBiIAKA

,} EnexktpoHHa ¢popmyna atoma — 3annc po3nonily efIEeKTPOHIB B aTOMi 3a eHepre-
TUYHUMW PIBHAMU Ta NiAPIBHAMN.

.} HecnapeHuii enekTpoH — €eNIeKTPOH, L0 3aiiMae okpemy opbitanb. Y rpadiyHin
€N1eKTPOHHIN dopMyi MOro po3MilLytoTb B eHEepPreTuyHili koMipui 6e3 napu 3 iHWuMm

€/1eKTPOHOM .

.& [lBa cnapeHi enekTpoHun 3aMatoTb 0AHY opbiTasb. Y rpadiyHii enekTpoHHin dopmyni
IX MO3HaYaloTb B OAHIV eHepreTUYHin KoMipLj .

.@, 3aBepLueHnii 30BHiLLHiA eHepreTU4Hui piBeHb (ENEKTPOHHUI Wap) — ue piBeEHb
3 BOCbMW CriapeHux enekTpoHiB (ans Fgporeny, enito, Jlitito, Bepunito — i3 ABOX).

,} EnekTpoHeratMBHiCTb — Mipa NpUTSAraHHa atToMOM €fEeKTPOHIB, 3afistHUX B YTBO-
PEHHI HUM XiMiYHMX 3B’A3KiB 3 iHLLMMN aTOMaMMu.

,} XiMiyHUA 3B’A30K — LLe CMOJIYYEHHSA MiXK aTOMamMun, 3yMOBJIEHE B3aEMOLIEID B MO-
flekynax Ta Kpucrtanax, Wo NpuBoANTb OO YTBOPEHHS CTPYKTYPHUX YaCTUHOK PEevo-
BUHW (MONeKys, MOHIB). PO3PISHAIOTbE KOBANEHTHUN, MOHHUN, METaivYHUN XiMiYHi
3B’A3KMN.

XIMIYHI 3B’A3KHN MIJK ATOMAMU KAPBOHY B MOJIERYJIAX.
IlepeBaskHa OGinbIIiCTh OPraHiYHNX PEUOBMH MAaIOTh KOBAJEHTHMUUN XimMiuHwmii
3B’SI30K.

© 6 6 6 0 6 6 6 066000 0 0 600 s s e 6 00 s s s e e 0 00 s s e e 0 00 esee s 0000 sseee00ssseee0ccesee 000 s s

. KoBanenTHuii XiMiuHuii 3B’430K — 3B’A30K 3a JOIIOMOI'0IO cnim,an"
. €JEKTPOHHUX map. Bin moAinsaeThCs HA MONAPHUH (CILIBHI TapU eJIeK- .
. TPOHIB 3MiIleHi 70 GBI eJeKTPOHETaTUBHOTO aToMa) i HemoJAPHUMN
. (6e3 3Mill[eHHA CILIBHOL €JIEKTPOHHOI IIAPY O OZHOTO 3 ATOMIB).

R I R R R R I R R R I I I I R R I I I I I I S A A A I A S R P Y

Aromu Kapbony i I'igporeny MmaJjo BiipisHAMOTHCA 32 3HAUEHHAM eJIeKTPO-
HEeraTMBHOCTi, TOMY KOBaJeHTHUH Ximiunuit 38’ a30k C—H y monexynax Byr-
JIeBOJHIB Mae€ cJIabKy IMOJAPHicThb. 3B’ a3Ku aTroMmiB KapOboHy B KapOboHOBOMY
JIAHITIO31 TeK KOBAJIEHTHI HEMOJAPHI UM cJAa0KOMONIAPHi (TTOJAPHICT, BUHU-
Kae BHACJIiTOK B3A€MHOTO BILJIUBY ATOMiB UM I'PYII ATOMiB Y MOJIEKYJIax).

3aJie’KHO Bijf KiJTBKOCTI CIIJIBHUX €JIEKTPOHHUX Tap, MiXK [BOMAa aToOMaMu
Kap6ory Moxe yTBOpIOBAaTHCHL OOJUHAPHUN, MOABiMiHNI a00 IOTPiiHMNI KoBa-
JIeHTHUH 3B’ A30K.
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ONMHAPHUN (IIPOCTUIA) MOABIHUH mOTPiHMHI

3a3HaYnMoO, 1110 B MOABIAHOMY i MOTpiliHOMY KapOOH-KapOOHOBUX 3B’ A3KAaX
3B’sI3KM HEPiBHOIIHHI. ¥ CKJaIi IMoABifiHOro 3B’A3KY OAWH i3 3B’sI3KiB MiIlHi-
K, a iHmui — caabKimmuii. ¥ peakiiiax ciaaOKimrmii 38’ 130K JIETKO PO3PHUBa-
€ThCA 1 Bi0yBaeThesa peakilia mpueaHanua. [[um 3yMoBIOETHCA BUCOKA XiMiu-
Ha aKTUBHICTH OPTaHiYHMX PEYOBUH 3 MOABiHUM 3B’ A3KoM aTomiB KapbOoHy.

Y norpifiHOMY 3B’ A3KY OAMH i3 3B’ A3KiB MilHiIINiI, a pelira gBa — cJIadKi-
tri. I1i gBa c1abKimmx 3B’ A3KM JIeTKO PYHHYIOThCA i yac XiMiuHUX peaKItiii.
Came ToMYy OpraHiuHi peYOBHHHU 3 MOTPilitHUM 3B’ A3K0oM aToMiB KapbOoHy (Ha-
MIPUKJIAM, €THH) JIeT'KO BCTYIAl0OTh B PeaKI[ii mprue HAHHA.

Y MoJieKyJiax OpraHivHOl PeYOBMHY YTBOPEHHS IIe OJHOTO 3B’ A3KY 30JIM-
2Kye aromu KapbOomy, 1110 crmosyuyamThea Misk coboro. Hatibinbina foB:xuHa (K
BU PO3yMieTe, BOHA BUMiPIOETHCSA B HAHOMETPAX) OAUMHAPHOTO (IIPOCTOT0) Xi-
MiuHOro 3B A3KYy MisK aromamu KapOony B ajKaHax, JeIo MeHIIa — IIOIBii-
HOIO 3B’A3KY B aJIKeHAaX, i Ilje MeHIIla — IIOTPiliHOro 3B’ A3KY B aJIKiHAX.

KJACUDIKAIIIA OPTAHIYHUX CIIOJIVE. TepMmin «kjaacudikaiis»
IITUPOKO BUKOPUCTOBYETHCA B PIBHUX rayry3sx HayK.

3a Takoi0 03HAKOI0, IK O0ymoBa KapOOH-KapOOHOBOTO JIAHITIOTA, PO3Pi3Hs-
IOTh AaIMKJIiYHI 11 MuKIiYHi opra"iuni peuoBuHu. Haspa nmepmrux BKasye Ha Te,
IIT0 MOJIEKYJIM PEYOBMH MAIOTh HE3aMKHYTHH JaHIIOT aTroMiB Kapbony, axuit
MOsKe OyTH JiHIHHUM un posrany:xeHuM (mai. 1).

Q_¢o

()

‘z ,oa,,g

Maa. 1 Mogeni Mmonekyn aumkiivHMx opraHiyHnx
PEYOBUH: &, B — 3 NiHINHUM NaHuorom atomis KapboHy;
6, r, 4 — 3 po3rany>XeHnM aHLrom atomie KapboHy
MukaiuauM opraHiyHUM pevYoBWHAM BJACTUBA 3aMKHEHA IOCJIiJOBHICTH
crosyueHux aromiB Kap6ony misk coboro.
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IMukiiuni opraniuni peyoBUHYU NOMINAIOTH HA KAPOOUUKAIYHI (LO IUKITY ©
BXOIATH Juiiie atomu KapOony) i zemepoyurniuni (3aMKHYTI JIAHITIOTH, IITO .
Kpim aromiB Kap6oHY MicTATH aTOMU iHINTUX XiMiUHUX €JIeMEHTiB):

P

KapOOIIUKJIiuHI JJaHITIOTH TeTePOIUKJIIUHIH JIAHITIOT

KJIACU®IKAIIII OPTAHIYHHUX PEYOBHH 3A IX AKICHHM
CKRJIAJTIOM. Ile Haii6inbIln 3araJbHUHN MOiJ OPTaHIYHUX PEYOBUH HA TPYIIH.
3aJie;KHO Bil TOTO, aTOMU AKUX XiMiYHUX €JIeMEHTiB BXOAATH [0 CKJIAAy MO-
JIeKYJI, OpTaHiuHi peYOBUHY NOAiIAI0OTH Ha ByTJyieBoAHI (MicTaTh aromu Kap6o-
"y C i Iinporeny H), okcurenosmicHi (mictaTe aromu Kap6ony C, Tigpore-
uy HiOxcureny O), HirporeHoBmicHi (micTaTs aromu Kap6ony C, I'izporeny H,
Hitporeny N, a geaxki e i1 Okcureny O) Ta gesaki iHIIIi cnosyKu.

YV KOKHIN i3 MUX I'PYH € CIHOJAYKHU allUKJIiuHOol i MUKJIiuHOI OyL0BHU, 3 JIi-
HITHUMHT ¥ pO3rajyKeHUMHU KapOOHOBUMHU JIAHIIOTaAMU.

¥ Merkax KOKHOI 3 PO3IVISHYTUX I'PYII PEUOBUH iCHYIOTH CBOI KJjacu(ikarrii.

KITACUDIKAIIIA BYTJIEBO/JHIB. 3 Tekcty nmaparpadga BU Ti3HAJIUCH,
1o aromu KapOoHY MOMKYTh CIIOJIyYaTHCS MisK CO00I0 OMUHAPHUM, IOABIAHIM
i moTpifinuM 3B’ I3KaMH, & TAKOXK 3aMUKATUCA B K0JIO (IIUKJI). 3 YyPaXyBaHHAM
X 0O3HAK CTBOPEHO KJIacu(iKaIliro ByrJieBOIHIB, AKa CXeMaTUUYHO IMOoKa3aHa
Ha MAJIIOHKY 2.

e A\
Byrnesoai Linknoankaun
CH,
P
CH, CH,
[ AumkniyHi J Linkniyni > CH, (|3H2
~N s
p CH,
Ankaun j Ankenn \_ UMKJIOreKcaH )
CH,— CH < > CH,=CH,
\{ eTaH ) \4 eTeH
ApeHn
AnKiHn ( Ankapgieuun —> /9 H\
CH=CH < > CH,= CH—CH=CH, (|3H (|'|JH
L €TUH Y L Oyrta-1,3-gieH CH CH
S
C
\  GenseH )
Maa, 2 Knacudikauis ByrneBogHis

Bl
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KJACUDIKAIIIA OKCUTEHOBMICHUX OPTAHIYHHUX PEYOBHH.
OcHOBHOIO KJacu@ikallilfiHOI0 O03HAKOIO Iliei Ipynu OpraHiYHWX PEYOBUH €
@yHKYyioHaabHi (xapakmepucmuyHi) epynu.

.............................................................................

. DyHKIioOHAJBHI (XapaKTepMCTHUYHi) TPyIU — T'PYOU aTOMiB, IO BXO- '

: IATH O CKJIAAy MOJIEKYJ YCiX NMPEeACTABHUKIB OJHOTO TOMOJIOTi4HOTO
. PpAOY PEYOBHUH i BUBHAYAIOTH IX CIIiJIbHI BJIaCTUBOCTI.

...................................................................................

¥V saranpHuUX opMyJiax, IO BUPAXKAIOTh CKJaJ OKCUT€HOBMICHUX pedo-
BUH, 3a3HaYaloTh QYHKIIIOHAIBHY T'PYIIY, a PEIITy CKJIaay MOJIEKYJU II03Ha-
YaloTh BEJINKOIO JiTeporo R saturchKoro aiadasity abo meranisyroTh HOTO 3a-
MIMCOM YAaCTHUHU 3arajbHOI (POPMYJIH KJIaCy CIOJYK (Tadbausd 2).

Tabauus 2
dyHKuUio- Haaa_a . MacoBa yacTKa eJieMeHTa B CKJIAIHill peUOBUHI — ITe YacTKa BiJ mijgeH- 4
Knac HanbHA PyHKLi0- 3aranbHa Novknaau i . . . . . ¢
ST iankH; HANLHOT dopmyna p A . H5 Macu HOTO aTOMiB Ha MaCy BCiX aTOMiB y CKJIa/Ii MOJICKYIIH.
py rpyn“ ..................................................................................
CrmpTy . OH rigpo- ?)_HOH’ %6|?| CH,—OH meTaHon .
(Hacmqul_ — KCWBHA o P C,H.—OH eTaron Buseznite Gopmysy ByrIeBOLHIO, MacoBa qac'rKa‘ Kap6ony
0AHOATOMHI) B AKoMy ctaHOBUTH 80 % , a rycTrHA 3a BOAHEM JopiBHioe 15.
KapboHoBi
K1CNoTK —_COOH kap6o- | R—COOH, a6o | H—COOH meTaHoBa kucnota Hano:
(HacuueHi keunbHa | C,Hy, , {COOH | CH;—COOH etaHoBa kucnota ®(C)=80 % a6o 0,8
OJHOOCHOBHI) D(Hz) =15
C,H,—? |
~ 9
TEOV\‘PO(MDW I'PYM"MM’ ...................................................... .. P03B HSaHH,I

1. na Toro wo6 nepekoHaTUCs, WO Yy cnupTiB OiNnblUe i30MepiB, HiX Yy Bia-
NOBIOHMX IM ankaHiB, CKNafiTe CTPYKTYPHI GOPMYNN BCiX MOXIIMBUX i30MEPIB
cnupTy 3 MonekynspHoto dopmynoto C,H,;OH (ix mae 6yTn 6) Ta neHTaHy.
2. Cknagitb MO OAHIA MONEKYNSAPHIA (GopMyni FOMOMOriB: @) NponaHy;
0) MeTaHy; B) eTUHY. :
BararomaHiTHICTF OKCUT€HOBMICHUX CIIOJIYK HE BUYEPIIYETHCA HaBeme-
HUMHU OpuUKJIagaMu. Am:Ke coupTu OyBaioTh He Jullle 00HoamoMmHi (ogHa Xa-
paKTepucTUYHA T'pyla), a U O6azamoamoMHi, HAIPUKJIAL TPhOXATOMHi, IO
AKUX HaAJEKUTH IJinepoJ (rrinepun) ta inmri. Okpim Toro, KapOOHOBUIL JIAH-
IIOT MOJKe OyTHU JiHIHHUM i1 po3rajayKeHuM, a xapakrepuctuuyda rpyma —OH
posMimiyBaTtuca B HboMYy 0ijisg Oyab-Akoro aroma KapOoHy. Yce e 3HAUHO
301JIBINTY€E KiJIbKiCTh i30MepiB y CIUPTiB MOPiBHAHO 3 BifIIIOBifTHMMU BYTJIEBOJI -
HAMU.
HasagHicTs y MoJsieKyJIi Bifpasy ABOX (GYHKI[IOHAIBHUX I'PyH (HAIPUKJIA,
Yy ByIJIeBOiB) ab0 yTBOPEHHS ITicJIsA peaKI[ii HOBOTO MOeAHAHHS 3aJIUIIKIB pis-
HUX PYHKIIOHAJIBHUX T'PYI (HATTPUKJIAM, B €CTePiB) € HACTYITHUMHU IIPUYMHA-
My 6araTOMaHiTHOCTI OKCUTeHOBMICHUX PEUOBHUH.

B0,

KJACUDPIKAIIIA HITPOTEHOBMICHUX OPTAHIYHHX CIIOJYK.
Y MoJIeKyJaax CIOJYK IIiel rpynu 000B’sI3KOBO MicTAThCs aTomu HiTporeny,
Kap6ony, I'inporeny. Tak, B amiHié ByrJIeBOSHEBUII 3aMiCHUK CIIOJYUYEHUHA
3 OJHOBAJIEHTHOIO XapaKTEePUCTUUYHOIO aMminozpynoio —NH,, Hampukiaap,
eranamin C,H,—NH,, 6ersenamin (aninin) CsH,—NH,. IcHye Takok xapak-
TEepUCTUYHA T'PyIa, yrBopeHa 3 aroMiB HiTporeny it OKcureny, — Himpozpy-
na —NO,, npuraazom cronryku € HiTpodeusern CsH,—NO,. Aromu Hitporerny
BXOJSATH 0 CKJIALY aMiHOKMCJIOT, OiJIKiB, HYKJI€IHOBUX KMCJIOT.

BHUBEJEHHS MOJIEKYJIAPHOI ®OPMYJIH PEUOBUHHU 3A MACO-
BUMMU YACTRKAMMU EJIEMEHTIB. Ilig uac po3B’sI3yBaHHA PO3PaXyHKOBUX
3aJa4 I[[bOr'0 TUIY Y Bac 0y/e MOKJINBiCTh 3acTOoCyBaTH HaOyTi paHile 3HaHHA
PO KiJdbKicHUY i AKiICHUI CKJaJ PEeUOBUH, BiTHOCHY I'YCTUHY T'a3iB, MacoBY
YacTKY.

1. BUKOPHCTOBYIOUM BiJOMOCTi HPO BiJHOCHY T'YCTHHY PEUOBUHU 34 BOI-

HeM, O0UYMCII0EMO ii BiTHOCHY MOJIEKYJIAPHY Macy:
M,(CH,)=D(H,) M,(H,)=15-2=30.

2. 3a MacoBoI0 YacTKOI obuucaoemMo macy aromiB KapOony y BimHOCHIN

MOJIEKYJISAPHIA Maci cnoyKu:
30-0,8=24.

3. Becranoiaoemo ingexc Kapoony (x) y dpopmyJii, 3HA0OUM, 1110 BiJHOCHA

aToMHa Maca IIbOr0 XiMiuHOro ejileMeHTa AopiBHIOE 12:
24:12=2.

OT:Ke, epIla YacTUHA MOJIEKYIAPHOI ()OPMYJIH IBOTO ByTrieBoaAHI0 — C,.

4. O0uMCII0EMO OTHUM 3 CII0Cc00iB Macy aToMiB ['igporexy B cosyIri:

cmocio6 a) 30 - 24 =6;

cmoci6 0) 100 % —80 % =20 % abo 0,2, 30 0,2 =6.

5. Beranosmroenmo ingexc igporerny (y) y popmysi, 3Haroun, 1o BigHOCHA
aToMHa Maca I[bOro XiMiuHOro eJemMeHnTa gOopiBHIOE 1:

6:1=6.

OT:ke, Ipyra yacTUHA MOJIEKYJIAPHOI PopMyu 11bOro ByraeBogHio — He.

Bignosins: C,H,.
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v/ na opraHiyHnX peYyoBMH XapakTePHNIA KOBANIEHTHNIA 3B’ A30K.

v/ Mix atomamun Kap6oHy B MOsieKynax OpraHivH1X pe4yoBrH MOXYTb YTBOPIOBA-
TUCb OoAnHapPHWY (MPOCTUIA), MOABIVHWY | MOTPIVIHWKI XiMiYHI 3B’A3KN.

v/ KnacudikaLliito opraHiyHmx pe4oBUH 34iMCHIOTh 33 PISHUMMN O3HAKAMM.

v/ 3anexHo Big 6ynoBM KapOOHOBOrO NAHLOra OPraHivyHi PEHOBUHN MNOAINATh
Ha aUUKITIYHI N LMKITIYHI.

v, AUMKIIIYHAMM OPraHiYHUMKU CroJSlyKamMy Ha3uBaloThb CrOJSYKU 3 MPSAMUM 4K
PO3rasy>EHNM NIaHLIIOroM aToOMIB Y MOJIEKY/I.

v~ Y Monekynax LmK/IiYHMX OpraHidyHmMX CroNyK NaHLor He Mae KiHLIB, aToMu 3a-
MUKaOTb KOJIO.

v/ 3a SKiCHUM CKJ1aJ0M MOJIEKYJT OPraHidHi PEYOBUHU KNaCUPIKylOTb Ha Byrie-
BO/AHi, OKCUIF€HOBMICHI W HITPOr€HOBMICHI PEYOBUHN.

v/ 3a KifbKiCTIO KOBaNEHTHUX 3B’A3KIB MK ABOMa aToMamu KapGoHy aumKivHi
BYI/IEBOOHI NOAINSAIOTb HA aJIkaHU, aJIKEHW, aJIKiHU Ta OEesKi iHLUi.

Znaemo, posymicemo

[ainTe BU3HAYEHHS XapakTepUCTUYHOI rpynu.

a HasegniTb npuknagn:
a) BYr/IEBOLHIB;
©) OKCUreHOBMICHMX CMOJYK;
B) HITPOFEHOBMICHWX CNONYK;

) OpraHiyHMX Crosyk i3 NPOCTUMU, NMOABIMHUMUN, NOTPIIHMMKN KapOOH-KapOOHOBUMU
3B’A3KamMu;

) auUKAIYHUX | LUKIIYHUX CIONYK;
€) CNonyK 3 PiSHUMU XapakTePUCTUHHUMN FpynamMu.

8 YKaxiTb HITpOreHoBMicHy opraHiyHy crnonyky: HNO,, C,H;OH, C,Hs, C,H;NH,, CO,, NO,.
CxapakTepuayiiTe ii KinbKiCHWIA | skicHWIA cknag,

“ YKaxiTb OpraHiyHy Cnonyky, Lo Mae GyHkUioHanbHy rpyny —OH.
A 6yTaH
B HaTpin rigpokcna,
B eTtaHon
I meTaH
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a YCTaHOBITb BigNOBIAHICTE MiXX KNnacom Ta pOpMYo OpraHiyHnX CRonyK. @
Knac opraHi4Hux criosnyk Popmyna 2t
1 ankaHm A CH=C—CH,—CH, D
2 ankeHun
3 anKinm 6 CH;—CH,—CH,—CH;
4 cnupTun
p //O
B CH3—C\
OH

r CH,—CH—CH,—CH,
A CH,—CH,—CH,—OH

YcTaHoBITb BIANOBIAHICTL MiX (pOpMynamMy PevoBUH i KilacamMm OpraHiyHuUX Crosyk, 40
AKX BOHW Hanexartb.

bopmyna Knac opraHidHux criosyk
1 (|3H2—COOH A crivptu
NH, B ankiHu

B amiHokuncnotn

2 CH,—CH,—CH,—OH
3 CH,—CH,—CH,—COOH
4 CH=C—CH,

I kapOOHOBI KMCNOTU
A amiHun

Busepnite dopmyny ByrneBoagHo, Macosa Yactka lligporeHy B skomy ctaHoBuTb 20 %,
a BiAHOCHa rycTmHa 3a MeTaHoM JopisHioe 1,875.

BuBepnitb dopmyny ByrneBogHio, Macosa YacTka KapboHy B skoMy ctaHoBUTb 0,8276,
a BiJHOCHa rycTvHa 3a noBiTPsiM AOPIBHIOE 2.

Ml ByrnesoaeHb Ma€e 04HaKOBY BiAHOCHY MONEKYNSPHY Macy 3 BYrIEKMCANM ra3oM i Mic-

TnTb 81,82 % Kap6oHy. Buseaitb popmyiny ByrneBoaHio.

BuBepnitb dopmyny ByrneBogHiO, MacoBa 4acTtka [igporeHy B GKOMY [OOPIBHIOE
14,285 %, a rycTnHa Moro 3a a3oToOM CTaHOBUTb 2.

YKaxiTb paaku, yTBopeHi GopmMynamMmm opraHivHmMx Cnosyk 3 04HaKkOBOK MacOBOIO YacT-
koto Kap6oHy.

A C;Hs, CgHg B C;H,o, C,HO
B C,Hg, C,H, I C,H,, CHsN

6 YKaxiTb NpaBusibHi TBEPOXKEHHS.

A ETeH — auukniyHmin ByrneBogeHb 3 0AHUM NOABINHUM 3B’ I3KOM
B NponaH — i3omep meTaHy

B ETaH — romosnor metaHy

I ETaHOBa KMCNOTa — HITPOreHOBMICHA OpraHiyHa cnosnyka
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Mewa 2

Y uin Temi Bu gi3HaeTecs rnpo:

*
2
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Knacuoikawito ByrneBO4HIB;

3arafibHi GOopMyn, CTPYKTYPHY iBOMEpPIl0 Ta CUCTEMATUYHY HOMEHKNATYPy askaHiB,
aJIKEeHiB, ankiHiB, apeHIB;

BIACTUBOCTI asikaHiB, afikeHIB, asKiHiB, apEHIB;

MEeTOAN OAEP>KAHHS, 3aCTOCYBaHHS BYrJIEBOAHIB;

B32EMO3B’A3KN Mi>K FOMOJIOTNYHUMW psiaamMu BYrIEBOLHIB;

3aCTOCYBAHHS BYr/IEBOAHIB Ta IXHi BNAVB HA AOBKINNA.

Micna 3acBOEHHS MmaTepiany TeMu B 3MOXeTe:

+
+

+

++ 4+

Ha3nBaTH asikaHU, aJIkKeHW U aJikiHy 3a CUCTEMAaTUYHOIO HOMEHKIaTypPoio;

HaBoOAUTU NPUKAaAN HACUHEHUX, HEHACUYEHUX i apOMaTUYHUX BYr/1ieBOAHIB, CTPYK-
TYPHUX pOpMYJT iX IBOMEPIB;

MOSICHIOBATU CYTb CTPYKTYPHOI i30Mepii Byr/ieBOAHIB, PO3rii3HaBaTy CTPYKTYPHI i30Me-
v IEeBHOI pE4YOBUHY;

cKJlagaTy Ha OCHOBI 3arasibHoOi GOPMYIv MOJIEKYJISIPHI Ta CTPYKTYPHI (pOpMysiv Byr/ie-
BOZHIB MEBHOIO rOMOJIOrHHOIr0 PSAY;

cKnagaTu PIBHSIHHS peakLivi, sSiKi OrncyoTh XiMIYHI BIaCTUBOCTI BYr/1€BOAHIB;
nopiBHioBaTu 6y/10BY i B1aCTUBOCTI BYr/1IEBOAHIB;

pO3B’a3yBaTu 3agadi Ha BUBENEHHSI MOJIEKY/ISIPHOI pOpMyin pe4yoBUHM 3a 3arajib-
HOK OPMYJIO rOMOJIOYHOIro PSAY Ta rycTmHor abo BiJHOCHOK rYCTUHOK; Macolo,
06°emMoM abo KinbKiCTIO PeYoBUHY peareHTiB abo npoayKkTiB peakLii, 06rpyHToBYy4Y
006paHuii criocib po3B’sa3aHHS;

pPO6GUTN BUCHOBKM (L|OZI0 B/IACTUBOCTEN PEYOBUH Ha MiAcTaBi ixHboi 6YyA0BU Ta Mpo
6y10BY PEYOBUH, BUXOASYM 3 iXHiX B1ACTUBOCTEM, Ha MiACcTaBi LibOro o6rpyHTOByBaTu
3aCTOCYBaHHS BYr/1€BOAHIB;

YTBepAUTUCH Yy HEOOXIAHOCTI 36EPEXEHHS JOBKI/IIS Mif Yac O4ePKaHHS Vi 3aCTOCyBaH-
Hs1 BYrJ1IeBOAHIB;

OLHIOBATU MOXEXHY HEGE3MNeYHICTb BYr/1€BOAHIB i €KOJIOridHi HACIgKN MOPYLUEHHS
TEXHOIOri 100yBaHHS Vi 3aCTOCYBaHHS1 BYrJ1IEBOAHIB Ta iXHIX MOXigHMX.

AAKaHW. CTPYKTYPHA 130MeEpPIs
M CUCTEMATMYHA HOMEHKAATY A
AAKAHIB

IHpopMaLiHa AOBIAKA

A AnkaHu — 3arasibHa Ha3Ba HAaCUYEHNX BYIIEBOAHIB aLMKIiyHOT 6yg0BU. IX Monekynu
CKIafaloTbCs 3 aTOMIB ABOX XiMiYHUX eneMeHTiB — Kap6oHy 1 [igporeHy, Hanpuknaa;:
C;Hg (mponan), C,oH,, (AekaH), CyoH,, (eMiko3aH).

A BaneHTHi MOXJIMBOCTI KOXHOro atoma Kap6oHy B Mosiekynax ankaHis MakCuManbHO
BUKOPUCTaHI AJ1g Cnosly4eHHs 3 atomamm [igporeHy.

7y
gy
H HH

A AnkaHu € crionykamu 3 KOBaNEHTHUM 3B’s3koM. Mixx aTomamu Kap6oHy 3B’S3k1 0au-
HapHi HenongapHi, Mk atomamu KapboHy 1 NgporeHy — cnabkomnonsipHi.
H H H

H:C:C:C::H

HHH

A AnkaHn — peyoBVHU 6e3 KONIbOPY, HEPO34MHHI Y BOZ). 3a 3BUYAIHIX YMOB ra3onop;i6-
HWI arperaTHUin CTaH MaroTb ankaHu 3 KifbkicHMM cknagom KapboHy B Monekyni Bif,
OAHOro oo 4otnpbox atomis (C, — C,), piakui — Big n’atmn oo n’atHagusat (Cs — Cys),
pewTa — TBEPAi pevoBuHM (Man. 3). MazonopnibHi ankaHyn 6e3 3anaxy, piaki — i3 3a-
naxom OGEeH3UHY.

Man. 3. BukoprcTaHHS ankaHis

A TemnepaTypa KUnNiHHS | MaBAEHHS ankaHiB NigBULLYETLCS 3i 36iNbLUEHHSIM X MOSIEKY-
JIIPHOI MacK Ta OOBXWHM kapBoHoBoro naHutora. LLLo 6inbl posrany>xeHum € kap6o-
HOBUIA NAHLLIOT ankaHy, TO B1LLA B HbOrO TEMMEPATYPA KUMiHHS Ta NiaBNEHHS.
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1. lNepekoHanTecs, WO MONekynsapHi GOpMyaM romMonorie MeTaHy BigmnoBi-
[aoTb ofHIN 3aranbHini dopmyni C,H,, . ,, e n — KinbkicTb atomiB KapOoHy
B MOJIEKYII.
BukoHytouM Le 3aBOaHHA, crnepluy 3a 3aranbHoto dopmynoto C,H,,,, cknagite
MOneKynsipHi popMynn ankaHiB 3 kinbkicTio atomiB KapboHy B monekyni 2, 5, 7,
10, Ha3BITb IX.
3BipTe X i3 popMynamm umx pevoBuH y Tabnuui 1 Ha c. 8. :
2. CknagiTb MonekynsipHi GopMynu ankaHis, WO MicTATb: a) 16 TomiB KapOoHy;
0) 32 atomu lNigporeHny; B) Ha 4 atomn KapOoHy BinblLue, HiXXk HOHaH; ') Ha LWICTb -
aTtomiB [igpoOreHy MeHLle, HiXk AEeKaH. :
CTPYKTYPHA ISOMEPIA AJIKAHIB. Ankanam, mounHaiouu 3 OyTaHy,
BJIACTUBA CTPYKTypHAa idoMepisA, 3yMOBJeHaA Pi3SHOIO MOCJIiJTOBHICTIO CIIOJY-
uyeHHa aToMiB Kapbory B moseryni. Hanpukman, v mosekyJri rekcany CoH,,
mricts aTomiB KapOoHy MOMKYTh MaTH I’ ATh PidHUX posTalnryBaHb. OTiKe, TeK-
CcaH MOJKe iCHyBaTU y BUTJIALI 11’ ATH i3oMepiB:

CH,—CH,—CH,—CH,—CH,—CH,  CH,— (|3H—CH2—CH2—CH3

1) 2)  CH,
g

CH3—CH2—(|3H—CH2—CH3 CH —(|3H—(|JH—CH3 CH —(ll—CHz—CH3
3) CH, 4) CH, CH, 5) CH,

Kapb6ou-kap6oHOBi JIaHIIOTH, AK Y MEPIIiil HaOiBCTPYKTYPHiN dopmy.ri,
Ha3WBAIOTh JiHillHUuMu. Pemira TavIIoriB — poszanyiceni.

HOMEHEJATYPA AJIKAHIB. ¥V nmonepegaboMy OYHKTI maparpada Ha-
BeJeHi HAIIiBCTPYKTYPHI (popMyau I’ ATH Pi3HUX PEUOBHUH i KOJKHA Ma€ CBOIO
Ha3By. Hemae moTpebu 3aBuaTu iX Hamam’AThb, JOCTATHLO 3HATU 1 3aCTOCOBY-
BaTH IIPaBUJIa HOMEHKJIATYPH.

. HomeHEKJaTypa — IIe MOBa XiMii, 1110 BUKOPHCTOBYEThCA IJI IMepeaadi '

CKJIa,I[y 71 6y,Z[OBI/I pedYOoBUH iXHIMU Ha3BaMU.

Homenkanarypa ankaHiB, AK i BciX iHIIUX KJaciB OpraHiuyHMX PEUYOBUH,
cKJIajacd He onpasy. I choroaHi B JriTepaTypi TpanaamTbCA TPU BUAU HOMEH-
KJaTypu: TPUBiaJbHa, pallioHaabHa U cucremarunuuna. OcTaHHA HUHI € Hali-
0iJIBIN VsKMBAHOIO, il MU ¥ OyIeMO JOTPUMYBATUCH.

Y rabauni 1 (c. 8) BKazaHo HAMIBCTPYKTYPHiI GOPMYyIU AECATH aJTKaHIiB
3 HEPO3TAJIYKeHNMHU KapOOH-KapOOHOBUMU JIAHITIOTAMU.

28

= J 2 2 3 ® @) 3 .)

e ¥ g g® e N

l‘) 2 ] ] -~ 2 - 2
2 o® ) @ o 0.

ByrieBonui 3 Heposraly:KeHUMU KapOOH-KapOOHOBMMMU JIAHI[IOTaMK ‘

Ha3nWBaIlOTb HOPMAJIBbHVNMMU, 1 B 1XH1M HAa3B1 3a3HAYAIOTH IIPO I1e J1ITEePOIO H

(uepes gmedic) mepen Ha3BOO CHOJAyKH. Hampuiiaaa: H-TeKcaH
1 CH —CH,—CH,—CH,—CH,—CH,.

Hassu HacuueHUX BYTJIEBOIHIB PO3TANYKeHOI OyOBY CKJIALAIOTE 3 JOTPH-
MaHHAM 3a3HaUYeHUX HUKUE ITPaBUJI.

ITPABUJIA HOMEHREJIATYPU AJIKAHIB. IIo6 HasBaTu ajJKaH, BaM
mOTPiOHO BUKOHATH Ail y HaBeAeHill HUKUe MOCJIiJOBHOCTI.

IIpumimka: posradgaouYu KOXKHe IpaBUJIO, 3HAXOAbTe Aii Ha #oro min-
TBepAKeHHA B Tabauili 4 Ha c. 31.

Hdisa 1. Y cTpyKTYypHiI popMyJi alKaHy posrajy:KeHoi OyJoBU 00epiTh
TOJIOBHUI KapOoHOBUil JaHUIIOr. Ile HaWgOBIINMIT 3 MOMKJIWBUX CYIIJIbHUX
KapOOHOBUX JIAHITIOTIB, IO MiCTUTh HANOIJBINTY KiJIbKiCTh HAWIIPOCTIIITMX
3aMiCHUKIB.

. 3aMicHMK — XiMiuHa YacTHHKa 3 HeCIIapeHUM eJIeKTPOHOM. Hpn}cﬂa-"

. JlaMU TaKUX YaCTUHOK € 8Y21e800He8l 3aMiCHUKU, XAPAKMepUCMUYH .
(pyHKUiOHANBHI) 2pynU, amMOMU 2as0zeHi6. BoHU MOMKYTh 3aMillyBaTu

* B TOJIOBHOMY JIaHITIO31 omuH abo Kiimbka aTomiB Iligporeny.

ceee

I ogHOBaIEHTHUX BYTJIEBOJHEBUX 3aMiCHHKIiB, YTBOPEHHUX 3 BiAIIOBif-
HUX HaCUUYEHUX BYIJIEBOAHIB, Y Ha3Bi BUKOPUCTOBYIOTH cy(dikc -mi (-ix), 3a-
MicTh -aH (Tabu. 3, c. 30).

AxrmTo y popmysti arkany MOKHA BULIIUTU KiJIbKa JAHITIOTIB 3 OMHAKOBOIO
KinbKicTio aromie KapOoHy, TO 3a roJloBHUII 00epiTh TOH, Yy AKOTO OijbIie
3aMiCHUKIB.

Hia 2. Aromu KapOoHy roJIOBHOTO JIAHITIOTA CJiJi IPOHyMepyBaTu apao-
ChKUMHU IudpaMu (3a MpaBUJIaMi CHCTEeMAaTUYHOI HOMEHKJIATYPU iX Ha3uBa-
IOTh JIOKAHTH).

" JlokaHT — unq)pa, III0 BKa3ye Ha IIOJIOKEeHHS 3aMiCHUKA, IIOABiHHOIO ‘
1 I'IOTplI/IHOI‘O 3B’A3KIiB y MOJIEKYJIi.

JloTpuMmyiiTech TaKOi ITOCIiJOBHOCTI difi:

a) HyMepaIlliio mounHaiTe 3 TOro Kiuisd, e Kapoos, 6isa sxoro posraro-
BaHUH 3aMiCHUK, MaTUMe MEeHIINN JOKAaHT;

0) AKIO pisHi 3aMicHMKHU IIepe0yBarOTh HA OSHAKOBi# BigcTami Bim 000x
KiHI[iB JaHIlOora, ToO HyMepaIlliioo 3aificHITh 3BiATH, Ae PO3TaIlIOBaHUNA IIPOCTi-
N 3aMiCHUK;

B) AKIIIO OMHAKOBI 3aMiCHUKM, 1110 BUSHAYAIOTH HyMepaIlito JIaHI[iora, PiBHO-
BigmaJieHi Bixg 000X KiHIIiB JaHI[fOra, TO HyMepaIlliio IMOYHIThH 3 TOro KiHIlA, Oe
OiybIlle 3aMiCHUKIB.

Y
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Tabauusa 3
Aarxanu Ta BignosigHi M ogHOBAJJEHTHI 3aMiCHUKNT
AnkaH OaHoBaNeHTHUI 3aMiCHUK
Ha3sBa Popmynn HasBa Dopmynn
MeTaH CH, MeTun —CH;
H H
H—(|3—H —(|J—H
b B
H H
HS .C. cH ° .(; «H
Etan C,H, Etun —C,H;
H H H H
H-G—C-H —-bH
HoH B oH
H H H H
H:.(;:.C;:H ’.C.z.C.:H
Mponax C.H, Mponin —G;H;
H H H HHH
H-(—C—C—H SRR
HH B HH B
H HH HHH
H:.C.:b.:.C.:H '6:.(;:.0.2H

Hisa 3. 3anuriTs B aadaBiTHOMY MOPAAKY Ha3BU 3aMiCHUKIB:

Q) mepHINMU 3aBXKAU MUIIITH JOKauTU (HoMepu) aromiB Kapbomy rojos-
HOT'0 JIAHITIOTa, 0iJig AKoro (AKux) € samicHuk (3amicuuxu). ITam’amaiime!
CkinbKU OJHAKOBUX 3aMiCHUKIB Mae oguu atoM Kapbomy, cTiabKu pasiB 3a-
MHUCYIOTH TOTO JIOKAHT;

0) nudpu, AKUMU II03HAYEH] JOKAHTH, BiAAiadiTe OgHY Bix ogHOI KOMa-
MU, a ITicJIg OCTaHHBOI (TIepe]; Ha3BOIO 3aMiCHUKA) cTaBTe Aedic;

B) KiJBKiCTh OZHAKOBUX B3aMiCHMKIB 3asHaualiTe Iepes HMOTO Ha3BOIO
npedikcamu («au» — OBA, «TPHU» — TPU, «T€TPa» — YOTUPHU);

I') mepesiK 3aMiCHUKIB 3AiliCHIONTE B ai(aBiTHOMY MOPAAKY, HE BDAXOBY-
FOUM iX CKJIAJHOCTI.

Hisa 4. CkianiTe TOBHY Ha3By peYOBWHU (He POOJISTUM BiACTYITy Bin 3po0JeHOTO
3aMICY IITOI0 3aMiCHUKIB, 3aIIUIIIThL HA3BY AIKAHy, 00PAHOTO 32 TOJIOBHIH JIAHITIOT).
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3a Tabauiero 4 omparioiiTe aJIrOPpUTM CKJIAJAHHSA 34 PO3TJISHYTUMU IIpa- ©
BUJIAMU Ha3BY KOHKPETHOTO aJIKAHY 31 CTPYKTYPHOIO (DOPMYJIOIO: .
C o
g
CH3—(|J—CH2—(|7H— CH,
CH, CH,
Tabnruus 4
AJTOPUTM CKJIATaAHHS HA3BU AJTKAHY
ifa 3i cK HHS P bTaT
Ne LRI e3y/eTa 3anuc
Ha3BU aJIKaHy Al
1 Y dopmyni HanpoBLmvm (i3 TpbomMa
obupaioTb 3aMiCHMKaMK) € NaHLor CH,
rOJNIOBHWU NaHuior, |3 n’atv Tomis KapOoHy; CH —(|7—CH _ CH—CH
3’COBYIOTb, TPW 0HAKOBI 3aMICHUKM 3 2 3
AKi 3aMiCHUKU € —CHj, CH, CH,
B HbOMY
2 HymepytoTb naHuior | Hymepadiio 34iiCHI0eEMO CH,
aniBa HaNpaBo (xo4a 1 2| s 4 5
3aMiCHUKM PO3TaLLOBaHi CH3—(|3—CH2— (EH_CH:;
i niBopyy, i npaBopyu4 bing
py! paBopy CH, CH,
ppyroro atoma Kap6oHy,
niBOpYY ix BinbLue)
3 3anucyloTb YacTuHy | FONoBHUI NnaHuor Mae 1pu | 2,2,4-TpuMeTun. ..
Ha3BW aJikaHy, 3aMICHUKU
L0 CTOCYETbCH —CH; (oBa po3TalloBaHi
3aMiCHUKIB 6ins opyroro atoma
Kap6oHy i oavH 6ing
4eTBEPTOro), TOX LUndp Mae
o6yt Tpu: 2, 2, 4. MNMpedikc
TeX «Tpu». HazBa KOXHOro
i3 TPbOX 3aMiCHUKIB —
MeTUI
4 CknapatoTb NOBHY [onoBHVMM naHuorom y Ui | 2,2,4-TpuMeTUANEHTaH
Ha3BY PE4Y0OBUHN crnonyui € ankaH 3 n’arbma
aTtomamu Kap6oHy B
mMonekyni. Lle neHTaH

CKJAJTAHHS CTPYKTYPHOI ®OPMYJIH AJKAHY 3A HA3BOIO.
3HaHHA HOMEHKJIATYPHU Ja0Th 3MOT'Y He JIUIIle Ha3WBaTU OpTraHiuHi peuoBUHH,
a 1 3a iIXHIiMU Ha3BaMU CKJIAJATU CTPYKTYPHI hopmyu.

3 aJropuTMOM CKJIANAHHA CTPYKTYPHOI (hopMyJsim ajKaHiB 03HallOMTeCh

Ha OpUKJIaIl alKkany 3-eTui-2,4-mrumMmeruiarekcany (taoda. 5, c. 32).
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Tabauusa 5
AJTOpPUTM CKJIATaHHS CTPYKTYPHOI (hopMyIu aTKaHy 3a iOT0 Ha3BOIO
Ne Aia PesynbTar
1 ¢IK CBiAYUTb Ha3Ba CrosykKu, it 1 5 3 4 5 6
rOSIOBHUM NTAHLIOT YTBOPEHUI c—C—C—C—C-—cC
rekcaHoMm, TOMY 3arnncyioThb i
HYMEpPYIOTb CUMBOJIN LLECTU
aTtomiB KapOoHy, CTaBNS4M Mix
HUMW OOHY PUCKY BANIEHTHOCTI.
lMpumitka: Hanpsm Hymepadwii
3Ha4YeHHs He Mae.
2 | Bbina TpeTboro atoma Kap6GoHy C,H,
NULWYTb 3aMicHUK eTun —C,H;, 1 2 3 4 5 6
a 6ing Apyroro i 4eTBEPTOro — C—(ll‘—C—(ll—C—C
Nno 0JHOMY METUIbHOM
AAHOMY Y CH, CH,
3amicHuky —CH,
3 | donucytoTb Y rOSIOBHOMY NaHLIO3i CzH5
atomu [igporeHy B KiNbKOCTI, 1 2 3 4 5 6
Lo 3a6e3rnevye KOXXHOMY aToOMy CH;— (|3H—CH—(|JH—CH2—CH3
Kap6oHY HOTUPMBANEHTHWUIM CTaH
POOHY HOTVD CH, CH,
. CrJiagarouu Ha3BU HACMUYEHUX BYTJIEBOAHIB, 3a3HAUAIOTD Micue I HA38U '
! aToMiB yu rpyn atoMmis, m1o 3amictusu I'izporeH y cmosylii, Ta Ha3gy
. HACUu1eHo0zo 8Y2J/1.e600H10, I1T0 YTBOPIOE TOJIOBHU JIAHITIOT.
T’LOVLP&UA*O[W ’LPYMM .......................................................

1. HasBiTb 3a CMCTEMATMYHOIO HOMEHKIATYPOI HaBEeAEHi Ha C. 28 B MYHKTI :
«CTpyKTYypHa i3oMepisa ankaHiB» uboro naparpada isomepu rekcaHy.
2. CknagiTb CTPYKTYPHI dopmMmynu:

a) 2,2,3,3-TeTpaMeTuINeHTaHy;

0) 3,3-ouetunrenTaHy.

4

Cwwueao wpo ocrobre

v/ A5iKaHW — HacuYeHi BYrfeBOHI, CKIaz, MOJIeKys KX BiANoBifae 3arasbHil
q)opMyﬂi an2n+2'

v/ HasBu BCix asikaHiB 3akiH4yloTbCA CY(hIKCOM -aH, a YTBOPEHUX 3 HUX OOHOBA-
JIEHTHUX 3aMICHUKIB — -mJ1 (-in).

v/ AnkaHam BracTvBa CTPyKTypHa isomepis. BoHa 3yMoBJieHa pi3HO Nochnigos-
HIiCTIO cnony4YeHHs aToMiB KapboHy B kKapOOHOBOMY NAHLLIO3I.

v/ HalnolmpeHilwow cy4acHo0 HOMEHKJIATYpolo asikaHiB € cucTeMaTuyHa
HOMeEHKaTypa.

32

Cmophm epyguma | "
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MpocropoBa 6yaoBa ankaHis. poCcTOpoOBE PO3TallyBaHHSA aTOMIB Y MOJIEKYy-
Ni MeTaHy (Nepwwunin NpeacTaBHUK ankaHiB) BigoGpaxeHOo 3a A0MNoMorot 06’eMHOT
(MacwTabHOoI) i KynecTpMXKHEBOT MoAeNel Ha MatoHKy 4.

<«—aromu H——>

<aromu C—

m Mogeni Mmonekynu MetaHy: a — 06’eMHa (MacwtabHa); 6 — KynecTpuxHesa

¢k 3a3Ha4yeHO B nonepeaHboMy naparpadi, KyT Mixk HanpsaMKamMm XiMidHKX 3B’ S3KiB
aToma Kap6oHy 3 atomamu [NigporeHy B Monekyni MeTaHy gopisHioe 109°28". ina mone-
KyJ afikaHiB, L0 MIiCTATb OinbLue ABOX aTtoMiB KapOoHy, xapakTepHoto € 3uraaronoioHa
dopma kapOOHOBOro NaHLora, y sKoMy Takox 36epiraetbCs BaneHTHui kyt 109°28’
Mix atTomamm KapboHy (man. 5).

) N
W KynecTpuxHesa Moaesb MONEKY/N H-MEHTaHy

R R T R T T I I I A A N I Y

BaneHTHMIA KYyT — KyT MiX HanpsgMkamMmm XiMi4H1UX 3B’A3KiB aTOMa B MOJIeKynax ‘
4y KpucTanax.

L R T R T R R I I R R R I R I R I I I I I R ]

Zuaemo, posymiemo

G HasBiTb 3aranbHy popmMyny ankaHis.

B CdopmyrnonTe OCHOBHI NMpaBmia CUCTEMATUHYHOI HOMEHKNATYPW asikaHiB.
B CxapaktepuayinTe sKiCHWIA ckag, ankaHis.

a AKniA XiMiYHWI 3B’A30K aTOMIB Y MOJeKysax ankaHis?

a YkaxiTb 3aranbHy GOpMyly FOMOJIONiB METaHY.

A CnHZn -2
5 CnH2n+2
B CnHZn
r CnH2n—6
a HasBiTb ankaHn 3a CMCTEMATUYHOK HOMEHKNATYPOIO.
i G
a) CH,—CH—CH,—CH,—CH,— (lz —CH,—CH,
CH,
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6) CH,—C—CH,—CH,—CH,~CH—CH,~ C,H,

CH,
Yn HanexaTb Li pe4yoBuHN A0 i3oMepiB? Bignosiaob o6rpyHTyiiTE.
a Cknaaitb CTPYKTYpHi pOpMyNn pe4oBUH 3a Ha3BaMu:
a) 3,5-amneTunrenTaH;
0) 3-mMeTun-5-nNponinHoHaH;
B) 2,2,5-TpUMeTUArenTaH;
r) 2,3-oumeTunrenTaH.
a YKaxiTb, siKi 3 Ha3B afkaHiB HE BiAMNOBIAAOTb CUCTEMATUYHIA HOMEHKNATYPI:
a) 2,3-aumeTunoyTaH;
0) 4-eTUNNeHTaH;
B) 2-€TnA-3-MeTUNNPOonaH.
a dopmynu ckinbkox pedoBrH 306paxkeHo? HasBiTb Ui peHoBUHM:
a) CH,— (CH,),—CH,

G
6) CH,—CH,—CH,—CH,
8) CH,— CH,—CH,

CH,
r) CHy—CH,—CH__
CH,

‘." YKaxiTb, y IKMX BUNaaKax npunycTuamcs NoMuIKu B Hymepadii ronoBHoro kapboHoBO-

ro naHutora: 3 4 5
CH,— CH,— CHj
3 2 1 1 2|
) CHy— CH — CH, — CH, B) HyC — (lj — CH,
5 4 N
CH,; — CH, CH, — CH;
1 2 3 4 1 2 3 4
| |
CH, — CHj

CH, — CH, — CH,

3po6iTb NpaBubHY HyMepawilo, Ha3BiTb CMOJIYKM 3a CUCTEMATUYHOI HOMEHKATY-
poto.

BuBenite MonekynspHy ¢opmyny BYrneBoaHo, MacoBa yacTtka KapOoHy B Monekyni
sakoro popieHoe 80 %, a ryctmHa 3a noBiTpsmMm ctaHoBuTb 1,034.
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IHpopMaLiliHa AOBiAKA

,} XimiyHi aBua, a6o xiMiuHi peakuil, — Le B3aEMONEPEeTBOPEHHSA XiMiYHMX YaCTU-
HOK, LLLO CYNPOBOOXKYIOTbCHA PYMHYBAHHAM OOHUX 1 YTBOPEHHSAM iHLLINX PEYOBUH.

y'_., Peakujieto 3aMmilLeHHA Ha31BaTb BRBAEMO/A,I0 MPOCTOI PEYOBUHM 3i CKNaaHO0. Y Heop-
~ rasiyHii ximii it npoayKTaMu € HoBa MPOCTA i HOBA CKIaAHA PEYOBUHW, HANPUKNaZ;
2KBr + Cl, = 2KClI + Br,;
Mg + H,SO, = MgSO, + H,T.
yl B3aemopia pevyoBmHM 3 KNCHEM AicTana Ha3By peakLiii OKUCHEHHS. OKMCHEHHS, LLIO Cy-
" NPOBOOXYETLCS BUAINEHHSM CBITNa I Tenna, Ha3MBaloTh FOPIHHAM. PEYOBUHN MOXYTh
ropiTh He NnLle B KUCHI (Hanpukiaz, 3ani3o ropuTb TaKoX Y XJ10pi).

,} Peakuisa po3knaay — ue peakuid, BHACNiAoK SKOl, 3 OOHIET pe4OBMHU YTBOPIOETHCA
Kifibka, Hanpuknaa,;
t°C
Cu(OH), = CuO + H,0;
t°C
2KNO; = 2KNO, + O,.

Ina ankaniB, uepes HacumueHicTh Ximiunmx 3B’saA3KiB aTomiB KapoOomy,
peakIiii mpuegHaHHA HEMOMKJIUBi. SIK BuM AisHaeTech AeIo MisHirme, s
HeHaCHMUYeHUX BYIJIEBOAHIB BOHU € OCHOBHIMU.

TAJIOTEHYBAHHS — xapaxkTepHa peaKIlisa aalKkaHiB.

AsKaHU BCTYIIAIOTH y Peakilii samiteHHs 3 rajorenamMmu — ¢gropom F,, x10-
pom Cl,, 6pomom Br,, fiogom I,. ITig uac nmux peaxiiiii aromu Iigporeny 3ami-
IyIOThcA Ha aroMu rajoreHiB. IIIBuaKicTh rajoreHyBaHHS 3MEHUITYETHCSA BiJ
dropy mo fiony. Ilig yac mpoBemeHHA ITUX PEAKIIifl CTBOPIOIOTH BiAIOBiAHI yMO-
Bu. Tak, B3aeMOIii0 3 XJIOPOM IIPOBOASATE HA CBiTJIi, 3 6POMOM — TaKOK, IIPOTE
MIBUIKICTh PeaKIlii mOpiBHAHO 3 XJIOPOM MEHIIIA.

Ha cBiTyi 3a 3BuyaiiHUX yMOB, a00 B TeMPsABi IIpW HarpiBaHHi YM B IIpU-
CYTHOCTi KaTaJjisaTopa, y MOJIeKYJIi MeTany Bci atomu I'imporeHy mocirifoBHO
3aMiIyIoThcA aToMaMu XJIOPY.

CH, + C1,"Ys HCI + CH,C] — xsopomera

(hv — mo3HaUYKa KBaHTA CBiTJIA).
3a moCcTaTHLOI KiJIBKOCTI XJIOPY pPeaKIlis IPOJOBKYETHCA NaJIi 3 YTBOPEH-
HSAM OPONYKTiB 3aMiIlieHHA perrtu atromiB [igporeny:

CH,CI + Cl,—» HC1 + CH,Cl, — nuxJjiopomeTaH;
CH,CI, + Cl,— HCI + CHCl; — TtpuxJsopomeTaH (x0podopm);
CHCI; + Cl,—» HCIl + CCl, — TeTpaxjiopomMeTaH.

)
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ISOMEPU3AIIIA. Ankanu (mounHatouu 3 OyTaHy) 3a BifITIOBiTHOI TeMIIe-
paTypu i1 HagBHOCTI KaTaIidaTopiB i30MepU3yIOTHCS — YTBOPIOIOTH i30MepH.

.............................................................................

. Isomepusamis — ximiuna peakilisa 6e3 3MiHU XiMiUHOTO CKJIay peareH- ‘

. ry. Ii npogykTOM € i3oMep — pedyoBMHA 3i 3MiHEHUM CKeJIETHUM UX IIPO-
: CTOPOBMM POBTAITYBaHHAM ATOMIB y MOJIEKYJIi. ¥ IIUX peaKIiax 6epyThb
. y4acTb aJKaHW, MOJIEKYJIHM AKUX MICTATb HE MEHIIEe YOTHPhOX aTOMIB
. Kapb6omny.

...................................................................................

Hampurnaan, isomepusaliia H-IieHTaHy B idoneHTaH (2-MeTua0yTaH) Bigoy-
BaeThcs 3a Temueparypu 100 °C Ta HassBHOCTI KaTaJIidaTopa aJIOMiHiN XJI0pH-
oy AlCl;:

100 °C, AlCI
CH,—CH,—CH,—CH,—CH,—/———> CH3—(|JH—CH2— CH,.
H-IIeHTaH CH,

2-mMeTunabyTaH

fAx 6aummo, peareHT i IPOAYKT i€l peaKIrii MarOTh OHAKOBY MOJIEKYJIAP-
ny dopmyny C,H,,, ase pisay OymoBy mMoJiekya. BoHU € CTPYKTYpHUMU i30-
MepaMu.

TEPMIYHUM PO3KJIAL AJIKAHIB. ITi peakmnii Big6yBaioThca 3a BH-
COKOI TeMmepaTypu i 6e3 JOCTYIY IIOBiTPs. 3aJeKHO BiJf yMOB YTBOPIOIOTLCS
pisHi mpoayKTH.

Tepmiuauii po3kaan 3 po3puBom C — C 3B’ a3KiB (KpekiHr):

CsHis — GCgHyy + CoHys
OKTaH reKCaH eTeH

CisHgs —  CoHy + CoHys.
OKTaJeKaH HOHAH HOHEH
IIponykTaMu Kpekiury € cyminr ankaHiB i ankeHiB. Kpekinr Big0oyBaeTs-
ca 3a remueparypu 500—700 °C. ¥V mpucyTHOCTI KaTayidaTopiB Temmeparypa
HIUKYA.
Pospus C—C 3B’ A3KYy MOJKe CTATHCD Y Oy Ib-AKOMY MicCI[i KapOOHOBOTIO JIaH-
I[foTa MOJIEKYJIN.

TLOV\APOW,DIZJ/V\AL LPYMM ...................................................... .

PoarnaHbTe BapiaHTn KpekiHry H-rekcaHy. HasBiTb NpoayKTn peakuin, Lo Ha- -

nexartb 00 ankaHiB.
CH,+ CH,=CH —CH,— CH,— CH,

+-c > CH,— CH, + CH,= CH — CH,— CH,
CH,= CH,+ CH,— CH,— CH,— CH,
CH,— CH,— CH,+ CH,= CH — CH,

CH;—(CH,),—CHj
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Tepmiunuii poskaan 3 pospusom C—H 38’askis. Pospus C—H 38’a3KiB ©

BiiOyBaeThbCcs 3a BUCOKOI TeMIIEpaTypH ¥ 3a yuacTiO KaTaJisaTopis (m1aTuHa,
xpom(III) oxcup, anromiHiit oKcu Ta iH.). Bin 3aBepIyeThcA YTBOPEHHAM He-
HacuueHNX a00 MUKJIIYHUX BYTJIeBOAHIB i BogHI0. Po3riisHeMo MPUKJIALN:

CH,— CH,— CH,— CH, - CH,— CH = CH — CH,+ H,;

OyTaH oyT-2-eH BOJIEHb
CH, CH,
~ ~ ~ ~
H,C CH, H,C CH,
| — | | + H,.
H,C CH, H,C CH,
N -~ N ~
CH, CH,
H-TeKCaH IUKJOTeKCAaH  BOJEHb
/CH2\ 401_{
H,C CH, HC CH
| — I + 4H,.
H,C CH, HC
~ ~ X -
CH,
H-TeKCaH OeH3eH BOJICeHDb

TepmiunmMit pO3KJIaL METaHy 3 YTBOPEHHAM Ccaki ¥ BOJHIO 3a TeMIepaTypu
1000 °C BizbyBaeThcs 3a PiBHAHHAM:

CH, - C + 2H,.

Tak y TPpOMHUCJIOBOCTi OEPIKYIOTH cakKy (UMCTUM BYTJIelb) i BOAEHb.

- Peakmii poskiyazny, OZHUM 3 IPOAYKTIiB IKUX € BO/IeHb, MAIOTh 3araJIbHY ‘
. HaBBY — peaxitii merimporenisairii, abo merigpyBaHHd.

B3AEMO/AIA HACHMYEHUX BYTJEBO/HIB 3 JIVTAMHU TA KHUCJIO-
TAMMN. Ankanu crifiki no mii kuciaor, ayris. I11o 1ie HacIpaBai Tak, MOMKHA IIe-
pexkoHaTuch Ha Takomy nociaini. Haapemo y aBi mpobipKu Mo 2 MJI PO3YMHY Ha-
Tpifi rigpoKcumLy, a ire y ABi — 1o 2 MJI pO3YuHY HiTpaTHOI KucaoTu. IlomicTumo
B 1epIry mpobipKy 1 My 6eH3uHY (CyMiI piIKUX aJKaHiB), Y APYTYy — BCUIIEMO
CcTPYKKY mapadiny (cymiin TBepaux ajkaHiB). BmicT mpobipok mepemiiiraemo.
CroocTepe:keHHs MiATBEPAUTD, I110 XiMiuHa peakIlis MijK HaCUUYeHWMHU BYTJie-
BOJHAMU i JJyroM He BiZIOyBaeThCA. Y TPETIO i ueTBepTy IPobipKu (MiCTATH KUC-
JIOTY) TaKOK IIOMicTMO OeH3UH i mapaiHoBy cTpy:KKY BigmosBigzuo. Hacaigku
CIIOCTEePEeKeHHA Oy AyTh aHAJOTIYHUMY 3 IIOIIePeIHIM J0CTiToM.

PEAKIIII IIOBHOI'O OKMCHEHHS AJIKAHIB (TOPIHHS).
AnKaHU — TopIioui JIETKO3aWMUCTi peuoBMHY. BOHM 3roparoTh 3 YTBOPEH-
HAM BYTIJIEKHCJIOTO I'a3y, BOAU ¥ BUAIJIEHHAM 3HAUHOI KiJIbKOCTI TEmJIOTH:
CH, + 20, — CO,T + 2H,0; AH =—-880 x]Ix.
IIpo1iec ropiHHA BYIJIEBOAHIB IMHNPOKO BUKOPUCTOBYETHCA Y ABUTYHAX
BHYTPIIITHBOTO 3TOPaHHS aBTOMOOiJIiB, JiTakiB, HA TEIJIOBUX €JIEKTPOCTAH-

igx, y mo0yTi — B radoBuX ILJINTAX i KOTJIaX TOIIIO.
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v/ 130Mepu3aLis ankaHis no4MHaeTbea 3 6yTtaHy. i npoaykToMm € isomepu — pe-
YOBWHU, B AKMX Bigdynacsa 3miHa NopsiaKy CrnoslydeHHs aToMiB 6e3 3MiHu Xi-
MiYHOIrO CKJ1afy PEYOBUH.

v/ JerinpyBaHHg (Oerigparatis) ankaHis — peakLiis poskiany, O4HUM 3 NPOAYK-
TiB 9KOI € BOLEHb.

v/ AnkaHu CTilKi 00 4ji KUenoT i nyris.

v/ AnkaHu Gyab-9KOro arperaTHoro CtaHy — JIerko3anMucTi Pe4OBUHU. 3ro-
PaHHSA ankaHiB CynpOBOLXYETbCH BUAIIEHHAM Y HABKOJINLIHE CepenoBULLLE
3HAYHOI KiJIbKOCTi TENNOTU, 3aBAAKM YOMY IX BUKOPUCTOBYIOTb 5K MasibHe.

\/ AnkaHam Bnactmse ranoreHyBaHHA — yBE€OEHHA aTOMIB rafioreHis go ckna-

[y OpraHiyHoi pevoBuHU. BigbyBaeTbCs peakuis 3amilleHHs1, NpoTe cepep, i

NPOAYKTIB HEMAE NPOCTOI PEHOBMHMU.

v/ XiMi4Hi BNacTUBOCTI ankaHis:

3aranbHe PiBHAHHS peakLii FOpiHHS ankaHiB:

C,Hy,.»+(1,5n+0,5) 0, > nCO,T + (n+ 1)H,0 + Q.
PoarnsHemo npuknag BUKOPUCTAHHS LibOro PIBHAHHS A1 BUBEAEHHS MOJIEKYNSP-
HOI GOPMYIN ankaHy.

AnkaH kinbkicTio pedoBmHn 0,5 Monb 3ropae 6e3 3anuLliky B KUCHI
o6’emom 123,2 n (H.y.). BuBeaite MonekynspHy GopmMysy peyoBUHU.

AaHo:
v(C,H,,.,)=0,5monb
V(O,) =123,2 n (H.y.)

n—? |

Po3B’a3aHHS
1. BukopunCTOBYIO4M 3arasbHe MONEKYNFPHE PIBHAHHSA peakLii, 3’9COBYEMO Kiflb-
KiCHI BIIHOLLIEHHSI aJiIKaHy N KUCHIO:
C,Hy,.»+(1,5n+0,5) 0, > nCO,T + (n + 1)H,0.
1monb (1,57 +0,5) monb

@+ Oz > CO +HO+ Q 2. KopucTtyiounch BCTaHOBNEHMM Y Aii 1 BiAHOLEHHSM, 3’ICOBYEMO KiJlbKICTb PEYO-
I‘OpiHHH i 2 2 BVIHW KMCHIO, LLIO BUTPAYa€ETLCA Nifl Yac ropiHHA 3a3Ha4eHOol B YMOBI KiJIbKOCTi asikaHy:
1™Monb C,H,, . » (1,57 +0,5) monb O,
CH, Hal 0,5Monb C,H,, . » x Monb O,
+ Hal, (Cl,, Br,) N e 2n T x=0,5-(1,5n+0,5): 1=(0,75n + 0,25) MOfnb.
2 > C H, Hal irT. n. o gt
rajJoreHyBaHHA n-2n 2- . 3. OBUMCNIOEMO KiNbKICTb PEYOBUHU KUCHIO B nopLii 06’emom 123,2 1. (H.y.):
raJIOreHOIIOXiHi 123,2: 22,4 = 5,5 MOfb.
iSOMepI/ISaHiH Otxe, (0,75n + 0,25) =5,5 (Monb). '~ Pose’sxiTh sapauy: BH_acnip.OK
@ > ISOMepI/I 4. 3HaxoaMMoO n: @, crnasnioBaHHS ankKaHy KiJibKiCTIO pe-
~ t, KarT. 0,75n+0,25=5,5; YOBUHU 4 MOJib, y'rsog;macﬂ Boaa
AF _ _ _ . KinibKicTiO pe4yoBuHn 20 monb. Bu-
IS . . 0,75n=5,5-0,25=5,25; BeAiTb MonekynspHy d¢opmyny
s @t, KaTaJji3aTopu CYMIHI n=525:0,75=7. PEYOBUHU.
= . > 3 BignosBigb: C,H,;.
&) KPeKiHT CH,,,,iCH,, re
S
o 5 PO3KJIaJaHHd C+H Buaemo, posymiemo
46 > :
2‘ Ges AOCTYILY 02’ t G HasBiTb TMNK XiMiYHMX peakLin, y gKi BCTYNaloTb ankaHu.
@ - H2 N I_II/IKjloaJIRaHI/I, a MosiCHITb, YOMY peakujii NpUeaHaHHS ANs ankaHiB HEMOXJ/INBI.
IeriipyBaHHA aJIKeHUu, apeHu
IIpPUETHAHHA 3 CD6
@' 1 > - Cknagitb piBHSHHA peakuii ranoreHyBaHHs MiXX eTaHOM | 6GPOMOM 3a YMOBM, LLIO Kislb-
‘HEMOKJINBE! KiCTb PEYOBUHUN KOXHOIO peareHTy AOPiBHIOE 1 MOJIb.
o e O6uuncnitb 06’°eM Xxnopy (H.y.), HEOOXioHWI AN NMOBHOrO ranoreHyBaHHs MeTaHy
@+ KMnO4[HZSO4] > Criiiki IpoTH A1l 06’emomM 60 n. Yci BuMipy 3po6ieHO 32 0AHAKOBUX YMOB.
OKVICHEHHS OKVUCHHUKIB Aknit 06’EM KUCHIO (H. y.) BUTPATUTLCA B PE3YNbTaTi CriasloBaHHs NpPonaHy KifbKicTio

peyoBuHU 4 MoJIb? FKkunii 06’€M BYrNEKUCNOro rasy yTBOPUTLCS NPU LboMy?
a OGuuncniTb Macy caxi, 4OOYTOI TEPMIYHUM PO3KIaa0oM MeTaHy Macoto 80 kr.
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AAKEHM. CUCTEMATHUYHA

HOMEHKAATY[0a M I130MepIs
aAKEHIB

IHpopMaLiliHa AOBiAKa

,., ANKeHn — HeHacuyeHi ByrneBOAHi auMKiyHOI 6y[0BM 3 OOHVM NOABIIHUM 3B’13KOM
~ aTowmis KapBoHy.

,., Ha3Bu ankeHiB BiANOBIAAOTb HA3BAM aJIKaHIB 3 TaKO X KiflbkKicTio aTtomMiB KapOoHy,
 nuwe cydike -aH 3MIHIOETLCS Ha -eH, HanNpPVKnaa, eTaH — eTeH.

,., Eten C,H, € nepunm npeacTaBHMKOM rOMOJIOTYHOMO paay ankeHiB. BiH, a Takox noro
 rOMOJIorv MaioTh Ha ABa atomu FiaporeHy MeHLUe, HiX BiAnoBigHWIA iM ankaH.

Twmpmm&m Ypynamir
: 1. MopisHanTe monekynsapHi dopmynm etany C,Hg 1 eteny C,H,, nponaHy C;Hg i
. nponeny C;He.

2. CkopuCTaBWKUCH pe3ybTaTaMu NOPIBHAHHA Ta 3HAK4M 3arasnbHy Gopmyny .
asnkaHiB, CKNaAiTb 3arajibHy GOopMyIy ankeHis. .
3. Yknanite roMONoriyHuin psag, ankeHiB 3 Neplumvx AeB’ 9Ty NpencTaBHYKIB, 3a-
3HA4YMBLUN HA3BM Ta MONEKYNFPHI GOPMYNN PEYOBUH. .
AJIKEHHU, BY JOBA MOJIERY JIU. 3aranbHa opmyna ankenis — C,H,,.
IIpu 3MeHIIeHH] KiTbKiCHOTO CKJIALy MOJIEKYJI aJKeHiB Ha aBa atomu [igpo-
reHy IIOPiBHAHO 3 BiATIOBiIHUMU ajiKaHaMU YOTHUPUBaJIeHTHHUI cTaH KapOoHy
30epiraeTbcd 3aBAAKYN YTBOPEHHIO IIOABiMTHOTO 3B’ A3KY:

Ko7
p— H.. ..H
L= cic
H ® & “H
eTeH
H\ /H H.. C.;[_I
\. /H “ & tH
c=C EHE
/7 !
H H H H
nponeH

Hageneni cTpykTypHa # ejleKTpoHHa (QOpMyJid Ta MacmiTabHa ¥ KyJie-
CTpU KHEBa MoJeJi eTeHy (MaJji. 6) iTI0CTPYIOTh HAABHICTD Y MOJEKYJIi eTeHy
IIIeCTH KOBAJIEHTHUX 3B’ A3KiB. HoTUpU 3 HUX YTBOPUJIUCH Mixk aTromamu Kap-
oony i I'inporemy, nBa — Mixxk aromamu Kap6ony. IlosHaueHHsA MOABIHHOTO
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3B ABKY V CTPYKTYPHIil (popMyJIi 1BOMA OJHAKOBUMU PUCKAMU UM B €JI€KTPOH-
HiT (opMyJi ABOMa OLHAKOBUMU NapaMW eJEeKTPOHIB He O3Hauae, IO ITi
3B’A3KM PiBHOIiHHI.

Mogeni monekynu eTeny

Y moaBiiHOMY 3B’SI3KY OAUH 3B’ A30K MIITHIIIIWHA, IPYTUA — CJIAOKIIITMIA.
Cnabkimuii 3B’ A30K IEePIINM PO3PUBAETHCSA B PeaKIliaAx, TOAl AK MiltHimmi
3bepiraerbea. 3a MicieM po3pUBY BimOyBaeThbCcAa MPUETHAHHS iHIINX aTOMiB
vy rpyn aromis. Ile miaTBepa:Ky0Th XiMiuHi BiacTuBocTi ankeHis (§ 6).

Yepes yTBOPEHHA IIOABIMHOIO 3B’ I3KY 3MEHIITYETHCS BiICTAHD MiK AIpaMu
aromiB Kap6ony. [loB:kuHa moasitinoro 38’ a3ky C = C cramoButs 0,133 HM,
TOAi K moB:KuHA oguHapHOTo 3B’ 13Ky C — C mopiHioe 0,154 um.

CUCTEMATUYHA HOMEHEJIATYPA AJIKEHIB. ¥V cucremaTuuHin
HOMEHKJIATYPi aJIKeHiB BioOpakaioTh HOPAJOK cIIoayueHHs aToMiB Kapoony
B MOJIEKYJIi (aHaJIOriuHO aJKaHaM) i MicIe moABifiHOro 3B’ A3KYy B KApOOHOBO-
MY JaIosi.

3arajbHi mpaBUJIa CKJIAJAaHHS Ha3B aJKEeHIB 3a CHCTEeMaTHUUYHOIO HOMEH-
KJIATypOIO TakKi.

1. O0uparTh rOJIOBHUM JIAHIIOT — HANJOBIINI KapOOHOBUIH JIAHIIOT 3 II0-
OBIMHUM 3B’ I3KOM.

2. Hymepaiiiro roJioBHOTO JIAHIIIOTA 34IACHIOIOTH 34 IIPUHIIUIIOM HalMeH-
1100 JIOKaHTa s aroma KapOoHy, CIOJIydYeHOTo HOABIHHUM 3B’ A3KOM 3 iH-
mmM atomom KapGoHy.

3. HasBu asiKeHiB yTBOPIOIOTH BiJl HA3B aJKaHiB 3 TAKOIO CAMOIO KiJIbKiCTIO
aromiB Kapbony, 3amiHiolouu cy(dikc -aH Ha -eH.

4. Ilepen cydikcoM -eH 3aIUCYIOTh JOKAHT MOABIHHOTO 3B’ A3KY, BUIIJISAIO-
gy 1oro 3 000x O0KiB medicamu.

5. [loBHY Ha3By CKJIamalOTh y TaKiii camiii moCaiJOBHOCTI, 110 ¥ AJIA ajKa-
HiB, 38 BUHSATKOM TOTO, ITI0 IIepe] cy(iKCcoM -eH T0TaeThCs JOKAHT IMOBIAHOT0
3B’ A3KY.

Y pasi HeoOximHOCTI B MOKeTe MPUTAZATU IIOCJIJOBHICTH CKJATAHHS
Ha3BU aJKaHiB, 3BePHYBIIUCH 0 TeKCTy § 3.

Posrismemo ckiaaganHAa Ha3B ajakeHiB (tabs. 6, c. 42) Ha mpukIami
pedyoBuHU, hopMyJia IKOI

C,H,
CH,—CH,—CH — (|3 = CH,.

CH,
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Tabauus 6 I .
...................................................... lo AL M
ANTOopuTM CKJIaJaHHSI HA3BH aJKEHY et o
Ne Aia 3i cknapaHHa Pesynbrar 3Sanuc 1. Cknagitb CTPYKTYPHI POPMYNU i30OMEPIB NEHTEHY.
HASEUMIANKEHY) Al 2. HasBiTb pe4oBMHU, HOPMYIN FKMX BU CKNaNN.
1 O6|/|pa|OTb rOfIOBHUI NaH- HaVID,OBUJMVI NlaHuor 3 no- C . C _ C . C j— C ................................................................................
Liior, 3'5ICOBYI0Tb, SIKOMY ABINHM 38’5I3KOM MICTUTL | NeHTEH BUBEJEHHS MOJIEKYJISPHOI ®OPMYJHU PEYOBHHHU 3A 3A-
aNiKeHy BiH HaNexXxuTb n’aTb atomiB KapboH
5 Hymegyron: P———— HymepaLito 3z |7F|) CHIOZMO TAJBHOKO ®OPMYJOIO I'OMOJOI'TYHOI'O PAAY TA TI'YCTHHOIO
- 5 4 3 2 . :
LIOF, BU3HAYAIOT IOKAHT MO- | CnpaBa HasliBo, NOKaHT C—C—C—C=C ABO BITHOCHOIO I'VCTHUHOIO. 3uauusa 3arajabHOI (G OPMYJIU TOMOJIOTiYHO-
OBiliHOr o0 3B’A3Ky, cknagaoTb |atoma KapOoHy 3 noaBiin- | ...neHT-1-eH r'o pangy JoIoMarae BCTAHOBJIOBATH MOJIEKYJIAPHY GopMyny pedoBuHHu. Pos-
Ha3BY roJIOBHOIO JlaHulora HVM 3B’A3KOM — 1 TJITHEeMO IIPUKJIaau 3amad.
3 | 3’acoByloTb, ki 3aMmicHUKM | 3aMicHWKIB ABa: MeTUN 3-eTun-2-meTun... Buseznite MOJEKyJIAPHY (GOPMYIy I‘aSO‘HOlIiﬁHOI‘O aJIKeny,
€ B KapOOHOBOMY NaHL03i 3 IOKAHTOM 2 Ta eTun T'yCTUHA SKOT0 32 HOPMaJbHUX YMOB AopiBHIOE 1,875 r/1.
MeHT-1-eHy 1 3anNncyioTb iX, |3 NOKAHTOM 3 Posp’a3anna:
DOTPVMYIOHMCh andasiT- 1. O6uncaI0EMO Macy, MOJISIPHY Ta BiTHOCHY MOJIEKYJIAPHY MAacy ra3omomio-
;SLZH”T(;DMKV Ta Brasytosn HOI PeYOBMHMU KiJbKiCTIO peuoBUHM 1 MOJIb, ypaxoByoun, o V,, = 22,4 J1/MOJIb.
m(C,H,,)=p-V=1,875r/n-22,41=42T
4 | CknapaloTb MOBHY Ha3By Po3no4rHaemo 3anncom | 3-eTun-2-MeTuneHT-1-eH M(C,H,,)= 42 M(C,H, )= 42
ankeHy NoKaHTiB, NpedikciB i Ha3B n=2n) = T/MONb r\Ma=2n) T
3aMICHUKIB, a 3aBepLLye- 2. BuzHagyaeMo n: M/(C,H,)=12n+ 2n =42
MO Ha3BOIO aIkeHy 14n =42 n=3
Bignosins: C;H,.
ITam’sTaiiTe, 110 Mi)K JOKaHTAMU KiJIbKOX OJHAKOBUX 3aMiCHUKIB cTaB- . . .
’ . o , . Buseznits hopmysy anKaHy, BiTHOCHA I'yCTHHA IIapiB SKOTO
JIATH KOMU, a BCi JJOKAHTH (y TOMY YHCJIi U TOABIHHOTO 3B’ A3KY) Bi/JOKpEMJIIO- . .
.. 3a MOBiTPAM JOpiBHIOE 2.
TOTBCH BIAL JIITEP PHUCKAMH. Posp’sa3anna: 1. O6unII0EMO MOJIAPHY Macy aJKaHy:
o ~ D..=M:29,sBigncu, M =29D,_,.
ARABIOINE DAL : M(C,H,,,,) =29 - 2 =58 (r/Mob).
3Haloun HOMEHKNaTypy ankeHiB, nerko 3a Haseamu 6e3NoMUIIKOBO CckiaaaTu : 2. Buzrauaemo 1.
CTPYKTYPHi HOPMYJSIN PEYOBMH LIbOr O Ki1acy. MJ(C,H,,.,)=12n+2n+2=14n+ 2;
1. Cknagitb CTPYKTYpPHI dopmynn: 14n + 2 =58:
b
2,3-gnmeTtunrekc-1-eHy; 14n =58 —2=56:n=56: 14 = 4
3,4-gnetun-2-metunrekc-1-eny. : Bi ip: C.H ’ ) )
2. 3HalgiThb | BUNpaBTe NOMUIIKY B HA3Bi ankeHy, rofIOBHUI NaHLOM 9KOro ckna- IATOBIAL: Lyt
NAEeTbCS i3 WecTn atomiB KapboHy: 2-eTun-4,5-metunrekc-1-eH. .
................................................................................. Cmpmm epyguma "
ISOMEPISI AJIKEHIB. HeBaskKo 3p0o3yMiTu, IO CTPYKTYpPHaA isomepisa . . . . . . g
. . , s Kapb Crtepeoizomepia ankeHiB. Taky Has3By oTpuMasna i3omepisi, 3yMOBJIEHA Pi3HUM
AJIKEHLIB 3yMOBJIEHA He_ Jmm,e p13Hm’£ HOPAAKOM 3B ASKY a?‘?MlB ap ,OHy MPOCTOPOBUM PO3TaLLYBaHHAM O[HAKOBMX aTOMIB BiJHOCHO NOABIMHOIO 3B’ A3KY.
(posTalryBaHHAM 3aMiCHHKiB), a ¥ IIOJIOKEHHSAM TIOJBiHHOTO 3B’3KY Hanpuknag, rpynu CH, B Monekyni 6yT-2-eHy CHy—CH=CH—CH, MoxyTb poaTa-
B TOJIOBHOMY JIAHIIOTY. AJIK€HaM BJIACTHBA TaKOM IIPOCTOPOBA izoMepis LLOBYBaTMCA NO 0AMH BiK NOABIHOI0 3B°A3KY B 0HOMY i30Mepi () 1 No PisHi — B iHLLIO-
(po Hel MOKHA i3HATUCH 31 CTOPIHKY epyAuUTa). My (6). Y nepLuomMy BUMNaaKy yTBOPIOETLCH LIMC-i30Mep, a B APYroMy — TpaHc-isomep.
fAxmro B ankany 3 MosekyasapHoo dopmysnoio C,H,, icHye nBa cTpyKTyp- H H H,C H
HUX i3oMepH, TO B aJIKEHY 3 TAKOIO caMoOI0 KijJbKicTio atromiB KapOoHy ix Tpu. \ / \ /
S I Ea
CH,=—CH — CH,— CH, CH,— CH=CH —CH, CH,=—C—CH, H.C CH, H CH,
muc-0yT-2-eH TpaHC-0yT-2-eH
| Gyr-2 GyT-2
CH,

oyT-1-eu OyT-2-eH 2-metuanpon-1-eH

© ©
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Mix umc- i TpaHc-i3oMepamu iCHYIOTb BiAMIHHOCTI 32 Qi3NYHMMMN 1 HaBITb AEAKMMU
XiMIYHHAMW BNACTUBOCTAMN.

‘;’ Cwwueao wpo ocxobre

v/ AJKeHV — HeHacuyeHi BYrneBoaHi 3 OAHUM NMOABINHUM 3B’A3KOM Y MOJIEKYII.
v/ 3BaranbHa popmyna ankeHis — C,H,,.
v/ AnkeHaM BracTvBa CTPYKTYpHa i3omepis.

v/ Cknagaoun HasBuy asikeHiB, ypaxoByOTb JIOKAHTU 1 Ha3BW 3aMiCHUKIB, Ha3By
rOJI0BHOI0 KapOOH-KapOOHOBOIO NaHLlOra Ta JIOkaHT NoABIMHOIO 3B’ A3KY.

¢ki opraHiyHi pe4yoBMHM Ha3MBaTb ankeHamu? HaeegiTb npuknaan NpeacTtaBHUKIB
rOMOJIOFYHOr O PSAY ankeHiB.

a YoMy ankeHu Hanexartb 4O HEHACMYEHMX BYINEBOAHIB, a ankaHn — A0 HACUYEHNX?

8 AKnii anropuTM CKNagaHHs Ha3B asikeHiB 3a CMCTEMATMYHOK HOMEHKNATYPOIO?

AnKaH 4M ankeH 3 0HAKOBUM KifnbkicHUM cknagoM Kap6oHy mae 6inblue i3oMepiB?
MosACHiITb.

“ 3 HaBegeHoro cnucky $opMysl OpraHiyHMX PedvoBMH BUOEPiTb OPMYIN afkeHiB
i HA3BITb iX:
CH,OH, C,H,, C,H,, C,H,, C,H,,, C.H,,, C;H,, C.H,,.

Po3sTaluyinte peqyoBuHM 3a 30ifbLUEHHSIM KiflbkOCTi atomiB [igporeHy B MOnekysi:
renTeH, NeHTaH, renTaH, MeHTEeH.

a HasBiTb pevoBuHN, GOPMYIU AKX HABELEHO:

a) CH; — CH = (lz — CH, — CHy ») CHy — CH, — CH — CoH;

S, XIMIYHI BAGCTMBOCTI ETEHY
§6.» 13 33acTOCYBAHHS AAKEHIB

IHpopMaLilHa AOBiAKA

.'., ANKeHU XIMIYHO aKTWMBHILLI, HXX ankaHwu. [puyrvHa — HasBHICTb y CKagi MOneKynn
MOABIMHOIro 3B’A3Ky, yTBOPEHOr0 ABOMAa KOBANEHTHUMM XiMIYHUMM
3B’s3KaMu Pi3HOT MiLHOCTI.

;_} Mg yac xiMivHKX peakLiii cnifbHa eNnekTPoHHa napa criadKilloro 3B°A3Ky A0CUTb N1erko
PO3PUBAETLCS, 3aBASAKM YOMY aJIKEHU NIEFKO BCTYNAOTb Y PeakL,ii NpUEAHAHHS.

;_} Monimepusauia — peakLjis NOCNiAOBHOro npueaHaHHsa 6araTboX MONEKysn HNU3bKO-
MOJIEKYNSAPHOI PEYOBMHU (MOHOMEpPA) 3 YTBOPEHHAM BUCOKOMONEKYISIPHOI CMOYKN
(nonimepy).

lNpurapanite, 3 SkuMy NoJaIMepamMy B 03HaroMUINCh y 9 Kaaci.

.‘_'I, MoHoMep — pevoBMHA, MONEKYNN KO 3aaTHI BCTyNaTu B XiMidHy peakLiio 6araTo-
pPa30BOro NPUEAHAHHS 3 YTBOPEHHSAM MOJIEKY M NOJIIMEPY.

.'., MoniMmep — BUCOKOMOJIEKYIIPHA CMOMyKa, WO CKaaaeTbes 3 6aratboxX O4HAKOBMX
CTPYKTYPHUX NIaHOK.

;_} CTpyKTypHa nlaHka — rpyna atomis, Lo 6aratopa3oBO NMOBTOPIOETLCH Y CTPYKTYPI
nonimepy.

;_} CTyniHb NnoniMmepu3aauii — KifbKiCTb CTPYKTYPHUX JTIAHOK Y MONEKy i nonimepy.
PosrisaeMo KOHKPETHI IPpUKJIAAA XiMiYHUX BJIACTHBOCTEH aJIKeHiB.

PEAKIIII IPUECTHAHH.

1. TinpyBanus (rigporenisaiisa) — npueguanus Boguio H,. BinoyBaeTbes
Ipu HATPiBaHHI B IPUCYTHOCTI KaTajisaTopiB — MeTasiB nyiatuHu Pt, mana-
niro Pd un mikesro Ni:

CH,~CH,+ H,—>"> CH,—CH,.

CH3 CH3 eTeH H H
) CH; — CHy —CH —CH, ) CH; — CH —C — CH vt
CH, CH, C,H,

“ Cknagjitb CTPYKTYPHI GOpMyNn CNONyK:
a) 2,2-ANMEeTUNreKc-3-eH; 0) 2,3-OUMEeTUNNeHT-1-eH.

a Cknagjitb CTPYKTYPHY | MONEKYNFpHY GOPMYNn CrOnykn 4-eTun-3-MeTUNrekc-2-eH.

‘." N'ycTvHa napis ankeHy 3a NoBiTpsiM AopiBHIoE 2,9. Bueenits popmyny peyoBumHN.

BuBepitb dopmyny ankaHy, BigHOCHA rycTuHa napiB SKOro 3a rigporeH ¢obnyopuaom
nopiBHIoe 2,9.

‘:’ AJKEH 11 a30T MalOTb OAHAKOBY NYCTMHY 3a BOOHEM. BuBenitb dopmyny ankeny.
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2. TanorenyBanua. ETeH BcTymae y peakIlii mpuegHaHHS 3 TaJIoT€eHAMMU:
dropom F,, xnopom Cl,, 6pomom Br,, iionom I,. Bpom npuenHyeThecs JeTKo, 3a
KiMHaTHOI TeMIIepaTypu i 0e3 KaTajaidaTopa. XJop pearye 3 eTeHOM IIie JIerIle,
Hixk OpoM, a Ha CBiTJIi peaKIlid cympoBOAKYy€eThcAa BuOyxom. IIpuegHanusa ra-
JIOTeHiB Bifi0OyBaeThCA 3a MicIleM PO3PUBY IIOABIMHOTO 3B’ IBKY 1 3aBEPIIIYETHC
IPUETHAHHAM 0 KOYKHOro aroma Kap6oHy 1o ogfHOMY aToMy raJjoreHny. Poas-
TJISTHEMO I[I0 BJIACTUBICTB €TeHY Ha JOCJIii 3 OpOMHOI0 BOZOI0 (PO3UMH OPOMY
Br, y Bozi, 110 Mae :KoBTe 3a6apBiaeHHA). SIKII0 6e30apBHUIL a3 eTEeH IPOIyC-
KaTu uepes3 OPOMHY BOIY, TO POSUMH IIIBUIKO 3HEOAPBIIIOETHCA (MaJ. 7, c. 46).
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3HebapBieHHss 6POMHOT BOAN B peakLji 3 eTEHOM

Ile saxicHa peakuyis Ha PEYOBUHU 3 MOABIMHUM KapOOH-KapOOHOBUM
3B’ ABKOM:
CH, =CH, + Br,— CH, — CH,.

eren IS

1,2-gubpomoeran

II1e sertite Big0yBaeThCsa MPUETHAHHSA XJIOPY:
CH,=CH, + Cl,— (|JH2— (|3H2.
Cl Cl
1,2-guxopoeran
3. IlpuemnaHHsA TaJOTeHOBOAHIB (TiApOreH TaJOTEHiAiB): TimporeH

dayopuny HF, rigporen xmopuay HCI, rigporen 6pomimy HBr, rigporen
nomuny HI.

CH,= CH, + HC1— $H2— (|3H2
cl
XJIOPOeTaH

P T I I R I R R T T I R A I I I IR TP R A A A Y

HiB — AUMrajIoreHONOXiJHI aJIKaHiB, TiporeH rajJoreHiliB — MOHOTAJIO-
. TeHOIIOXimHi aJIKaHiB.

.

ceee

4. Tigparauia (puegHAHHA BOAN):
CH,=CH, + H,0 =255 CH,~CH,

H OH
€TaHOJI

Tigparamis ereny BigOyBaeThbCcsA B HMPUCYTHOCTI opTodochaTHOol KUCIOTH
H,PO, nixg uac HarpiBa"HA.
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. IIpomykTamMu peaxiiiii mpueTHAHHS BOTHIO 0 €TEeHIiB € aJKaHU, rajiore- '

DR R R R R I I R R R R R I R R R R R R R I I I I I T I A )

R T I I T R R I I I I I A A Y

. YHacaimok peakIiii IpueTHAHHS €TE€H Ta HOT0 I'OMOJIOTH IIEPETBOPIO- 'y
IOThCSA Ha HACHUYEHi PEeYOBUHMU, Y MOJIEKYJAaX SAKMX yCi 3B SA3KH MiK
. aromamu KapO6oHy — ommHapHi.

.

ceee

OKVMCHEHHSA AJIKEHIB. OKMCHEHHA aJKeHiB 3aJIeKUTh BiJ mpupoan
OKNCHUKA Ta TEMIIEpaTypPU, TOMY B XO/Ii peaKIliil yTBOPIOIOTHCSA PidHI IPOAYK-
TH.

1. YacTKOBe OKMCHEHHS eTeHYy 3i 30epeskeHHAM OIMHAPHOTO0 3B’ I3KY MikK
atomamu KapOGony BimOyBaeThcAa 3a KiMHATHOI TeMmepaTypu, HAIPUKJIAL
3 xaJyiit mepmanranarom KMnO,, podunHeHuM y BOJi (pPo3umH Mae (iosgeToBe
3a0apBJIEHHS).

CH,=CH, + KMnO, + H,0 —> HO—CH,— CH,— OH +...
eTeH eran-1,2-mion

¥V mporeci peakitii ¢giosieToBuii po3sunH 3HeOapBIOETHCA. Ll Blaemomia
€ II1e OJTHI€I0 AKICHOI0 peakyicio HA ajdKeHH (MaJ. 8).

m OKWCHEHHS €TeHy PO34MHOM Kanin nepmaHraHaty

2. IToBHe oKkucCHeHH eTeHy (TopiHHs). [[fo BlacTUBICTh eTeHY B BUBUAJIU
B 9 KJaci i1 3HaeTe, 10 TOPiHHA CYIPOBOIKY- e
€ThCA BUALJIEHHAM TeILIOTH B OBKiJIIA, a IIpo- @7 Mpurapaitte wo BnacTmsicTs
IYKTaMM peaklIrii € ByrJaeKucanii ras i Bojaa.

IMOJIIMEPUSAIILA ETEHY. 3 mosrimepusallieio eTeHy Bu TaK0XK 03HAI0-
muauch y 9 kiaaci. Tomy 3anuiiiemo Jiniie cxeMy peakirii fioro moaimepusairii.

KaTajaisaTop
nCH,= CH, (—CH,—CH,),
eTeH moJIieTuyIeH
AR cBiAUYUTH PO3TIIAHYTUN NPUKJIAM, PeaKIlia ImoriMmepuaalrii erany — I1e
TAKOYK DPEeaKI[is MPUETHAHHA 3 YTBOPEHHAM MAaKPOMOJIEKYJ IOJIiMepy, yci
3B’a3Ku atromiB KapOoHY B AKMX — OJMHAPHI.
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CKNaAiTb PiIBHAHHSA FOPiHHA €TEHY.
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3ACTOCYBAHHSA SHAHB ITPO XIMIYHI BJIACTUBOCTI PEYOBHUH
JJIA BUBEJTEHHS IXHIX MOJIEKYJJIAPHUX ®OPMY JI. ITepe6ir peaxii
mmepeamTh 3alICOM XiMiuHOTO piBHAHHA. CKJIaBIIN 110T0, 38 Maco0, 00’ eMOM
UM KiJbKiCTIO PpeUYOBMHY PeareHTiB a00 IPOAYKTiB peakIlii BCTaHOBIIOIOTH (BU-
BOJATH) MOJIEKYJIAPHI (hopMyJin peuoBuH. PosrisgHeMo npuKIasy.

Anken macomo 5,6 r mpuegHaB BoAeHbL 00’emom 2,24 1
(H.y.). BuBenits hopmysy ankeHy.
ano:
m(C,H,,)=5,6T
V(Hy)=2,24 1 (H.Y.)
n—? |
Posp’a3anua
1. CkyamaeMo piBHAHHS peaKirii:
C.H,, + Hy > C,Hy, ;5.
2. O0unCcaeEMO KiIbKiCTh PEUOBUHY BOAHIO 38 YMOBOIO 3a1aUi:
vH,)=V/V,=2,24:22,4=0,1 (moxb).
3. 3a piBHAHHAM peakIlil aHaJIi3yeMO KiJbKiCHI BiJHOIIEHHS aJKeHY ¢
BOJHIO Ta BCTAHOBJIIOEMO KiJIbKiCTh PEUOBUHU aJKeEHY, II[0 ITpopearyBaB:
CH,, + H, > CH,,.,
1 mone 1 moub
3a piBHAHHAM peakIlii KiJIbKicTh peuoBUHU aJIKEeHY JOPiBHIOE KiJIbKOCTI
peuoBuHU Boxuio. OTke, V(C,H,,) = v(H,)=0,1 moab.
4. 3Ha0uu KiTbKiCcTh PEUOBUHU B MOPIIii asiKeHy Ta ii Macy, 06UMCII0EMO
MOJIAPHY Macy 3a opmyaoo M(C, H,,)=m : v.
M=5,6:0,1=56r/moib
5. 3maxoaumo n i BUBOAUMO (GOPMYJIYy aTKeHY
M(C,H,,)=12n+2n=14n; 14n = 56; n=4.
Cruiamaemo mojekyaapHa opmyia aakeny: C,Hg.

Bignosins: C,Hs.
VHacaioKk mpuemgHaHHA TiIpOreH XJOPHUAY KiJbKiCTIO
peuoBuHU 0,2 MOJb OO aJIKE€HY YTBOPUBCS IIPOAYKT peakrIrii

macoio 15,7 r. Buenits popMyay ajKeHy.

Hano:
M(C,H,,,,Cl)=15,7r
v(HC1) = 0,2 moab
n—?
Po3sp’a3anna
1. Ckiaamaemo piBHAHHSA peakIrii:
Cc,H,,+HCl->CH,, ,Cl

2. 3a piBHAHHAM peakIiii aHajaisyeMo KiJbKicHI BigHOIIEHHS aJKeHy
¥ rigporeH xXJIOpUIy:

G

cH, + HCI -» CH,,,  CL
1 moasr 1 moianb

To6To v(C,H,,) = v(HC]). Ase moku 1110 He Bijoma maca mopirii anxemy.

3 piBHAHHA peakmil 6aumMo, 110 Maca YTBOPEHOTO IPOAYKTY PeakIlii
OpUETHAHHA € CYMOIO Mac aJKeHy U rixporeH xjgopuny. Tox mMaca aJlKeHY —
e PiBHUILA Mac IPOAYKTY PeakIlii Ta rifporeH XJIOPUIY.

3.

4.

m(C,H,,) = m(C,H,, , ,Cl) — m(HCl)

O06unMCcII0eEMO Macy TiIPoreH XJOPUAY KidbKicTio peuoBuru 0,2 MOJIb:
m(HCl)=v - M;

M (HCl)=1+ 35,5 =236,5;

M(HCI) = 36,5 r/moJib;

m(HC1) = 0,2 moas - 36,5 r/moab = 7,3 T.

O0uncaeMo Macy IOpIii alKeHy, IO IpopearyBas. BoHa mopiBHIOE

PiBHUIIL Mac MPOAYKTY peakIlii if IpueJHAHOIO A0 AJIKeHY IiIPOoTeH XJIOPUILY:

5.

15,7r—-7,3r=8,4r.
O06uMCII0EMO MOJIAPHY MAcCy aJKeHy 3a (popmyJioro M = n.

Vv
8,4:0,2:42( r j
MOJIb

3HaX0aAMMO 7 i BUBOAUMO (hOPMYJIY aIKeHYy:
MJ(C,H,)=12n+2n=14n; 14n=42; n=42:14=3.
Crrnagaemo moseKyJIApHY hopmyay ankery — CyHs.

Bignmosins: mpomnen C;H,.

Cmucao npo oenobue ‘;"

v/ ETeH Mae BUCOKY XiMi4HYy aKTUBHICTb:

+0, |

@ CO,+H,0+ |
-~ ropinHa | , THO 4@
[
_07
I @ +H, C.H,,.,
-9 rizpyBanma anKaH
\T/ + Hal,(Cl,, Br,) CH, Hal,
T @ IUTaIoTeHONOoXiTHe
rajoreHyBaHHSA
— /O\ aNKaHy
> HHal (HF, HCI,
oo +
.S HBr, Hl) CH,, Hal
. 28, @ MOHOTAJIOTeHOIIOXinHe
s g 3 amKany
) lé( ]
=
g € | =t H,0, t, karaxisaTop CH,, ,0H .
=2 @ : - > OJHOATOMHUIA
L | g & rigparamia JS—
% % nCH ,t KaTaxisaro
28 | B P v (—C,H,,—)
O > ne; 2n n
® o moJriMepu3aania IIoJIIM€EpP
5 8
Hm
§ o | _ +KMnoO, C,H,,(OH),
5 2 > IBOXATOMHMUI
3B YACTKOBE OKMCHEHHS
[ CIUPT

¥ T 5 g® o @ = ® O B!
? @ o ® - 1 _J J);;le;‘_ . j

) B

-‘ J 2

w



“ 3a 4oMNOMOroto SK1UX PEHOBMH MOXHA BUSIBUTU €TEH?
a MepeniviTe BigOMi BaM XiMiyHi BNaCTUBOCTI ETEHY.
ETeH um eTuH 3HebapBuTbL 6pPOMHY BoAy? Bignosiab o6rpyHTyliTE.

HacrnyeHMn 4 HeHaCcMYeHMU PEYOBMHAMN € MPOLYKTU peakuin NpUeEaHaHHS BOS-
HIO, FaNIOreHiB, rasloreHOBOHIB 0 aJIKEHIB?

3p06iTb BUCHOBKM LLLOA0 MOX/IMBOCTI Nepebiry peakuii npuegHaHHs Ans ankaHie Ta
asnkeHiB Ha nigcTasi 6y40BY MOJIEKYN eTaHy 11 eTEHYy.

m FAKi NPOAYKTN MOXYTb YTBOPUTUCS BHACNIAOK MOBHOIO 1 HEMOBHOIO OKMCHEHHSA eTEHY?

“ 3aKiHyiTb MONEKYNSAPHI PIBHAHHSA MOXJ/TMBUX PEAKLL.
C,H,+HBr —»

C,Hg + HI —>

CH,+Br,—>

C,H,+Br,—>

YHacnipok B3aemogii ankeHy macoto 28 r 3 6GpoMoM YTBOPMBCS NPOAYKT peakuii, Mmaca
AKOro Ha 64 r 6inbLua 3a Macy nopuji ankeHy. Bueeaite MonekynsipHy GopMyIy ankeHy.

Cknaaitb yMOBY 3a4adi Ha BMBEAEHHS XiMiYHOT GOpPMYM ankeHy 3a Macoto, 06’eMoM
abo KiNbKiCTIO PEYOBUHU peareHTy Y1 NPOAYKTY peakLii.

YHacnigok cnanioBaHHS ankeHy KinbkiCTio pedoBuHN 0,6 MONb BUAINMBCA BYTNEKUCAUIA
ras 06’emom 40,32 1 (H.y.). BuBeniTb MoNekynsapHy GopmyIy ankeHy.

BHacnigok npueaHaHHsa xnopy 06’emom 2,24 n (H.y.) 00 ankeHy yTBOPUBCS NPOAYKT
peakuii macoto 14,1 r. Busegitb popmyny ankeny.

m PosTaluyinTe razonoaiobHi peyoBmHM 3a 36iNbLUEHHSAM FYCTVHM 3@ NOBITPSM

A xnop

B BOaeHb

B xnopoBoaeHb
IeteH

AnkeH macoto 5,6 r npuegHaB rigporeH xnopug macot 7,3 r. BuBenitb dopmyny
ankeHy.

Ha cnanoBaHHA 9KOI OpraHiyHOl CNoJlyKN — €TEHY 41 eTUHY — KiJIbKICTIO pevyoBuHN 1
MOJ1b BUTPAYa€ETbCs Binblunii 06’€M KUCHIO (H. y.)?

@? TL‘oau,uoeMo 3 Mc,%uimmm GIHLPLAAMIA

36epiTb iHpOopMAaLLito MPO 3aCTOCYBaHHS eTEHY i NPe3eHTyinTe ii B KNaci.
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AAKIHWA. [30MepiIs], :
HOMEHKAATY[03,
XIMIYHI BAGCTUBOCTI AAKIHIB

IHpopMaLiiiHa AOBiAKA

.} Etun (auetuneH) C,H, — HeHacuyeHun BYrneBOAEHb 3 MOTPIAHUM KOBANEHTHUM
3B’13KOM Mixx aTomamm KapOoHy:

HeeC 22 CooH H—C=C—H.

.} ETuH — 6e36apBHa razonofidHa, Tpoxu neriua 3a noeiTpst PeYoBMHA, LLLO NOraHo Po3-
YNHSETHLCS Y BOA,.

,} ETVH roputb Ha NOBITPI 1 Y KNCHI 3 BUAINEHHAM BENKOI KifIbKOCTi TEMIOTU.

.} [MpunpoaHux NnoknaaiB asnkiHiB He iCHYE.

IMOHATTHA ITPO AJIKTHUA. Taky Ha3By Ma€ OKPEeMUI KJIac ByTJIeBOIHIB.

© 6 6 6 0 0 6 6660000 0 0 00 s s s e 0 00 s s s e e 0 00 s s 00000 s e e e 000 sseee00ssseee0ccseee 000 s s

;. AnkiHM — Ile HeHAcHYeHi BYIrJIeBOAHI alfMKJIiUYHOI OYIOBM, MOJIEKYJIN ‘
! AKHUX MIiCTATH OAWH MOTPiliHNI KapOOH-KapOOHOBUH 3B’ A30K. 3arajabHa ;
. dopwmyia ankinis — C H,, _,.

R I R T R R I I I R R R R R I I I I I I A S P PR A AP RPN

fAx 6aummo i3 3arajabHOI (OpMyaH, YV MOJIEKYJi aJlKiHIB Ha ABa aToMu
Tigporeny meHIie, HisK y MOJIEKYJIi BiIIIOBiTHOTO alKeHy, i HA YOTUPU — Hi¥XK
Yy BiAmoBigHOTO aJIKaHy.

HasBu Bcix ankiniB 3akiHuyOTHCA cypikcamu -un abo -iH, HAIPUKJIAL:

C2H2 CSH4 C4H6
HC=CH HC=C—CH, HC=C—CH,—CH; CH,—C=C—CH;,
eTUH MPOIIiH OyTUHUI

Tomosoriunuii pAg ankiniB mounHaeTbesa erTuHOM. Cepej; TOMOJIOTIB eTUHY
TPAILIAITHCA radu, PiAUHYT i TBep/i peuoBUHH. 3a 3BUUATHUX YMOB (TeMIlepa-
typa 20 °Cirtuck 760 mm pr. cr.) ankianu C,H,— C,Hy; — rasu, C;H;— C,;H,, —
pigunu, nounnarouu 3 C,,H;, — TBepai peuoBuHmM.

Temmeparypa KUIIiHHA i IJIaBJIeHHA B aJKiHIB BUINla, HiK yV BiIOOBiZHUX
aJIKEeHiB.

CTPYKTYPHA ISOMEPISA AJIKIHIB. Ileit Bux isomepii, AK i B anKeHis,
3yMOBJIEHUU Pi3HOIO OCIiOBHICTIO crIoIyueHHA aToMiB KapOoHy B MoseKy.Ii,
a TaKO0K PiBHUM ITOJIOYKEHHSIM IIOTPifiHOTro 3B’ A3KY B KAPOOHOBOMY JIAHITIO3i.
Hanpurknaz, ana ankiny 3 mosekyasapHoio ¢opmyiaoo C;Hg moxHA cKJlacTu
CTPYKTYPHI ()OpMyJIM TPHOX i30MEPHUX AJKiHIiB:
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a) CH=C — CH,— CH,— CH,;
6) CHEC—(|3H—CH3;

CH,
) CH,— C=C — CH,— CH,.

CUCTEMATHUYHA HOMEHKJIATYPA AJIKIHIB. 3a cucteMaTUYHOO
HOMEHKJIaTYyPOIO Ha3BU aJIKiHIiB yTBOPIOIOTH Bi/i HA3B aJIKaHiB 3 TAKOIO CAMOIO
KinmbKicTio aTromiB KapOoHy B MoJeKyJIi, 3aMiHIOIOUM B Ha3Bi rOJIOBHOTO JIaH-
miora cydikc -an Ha -un(-in). Hanpuxian:

CZHG CZHZ C3H8 C3H4
eTaH eTHH IIPOIaH IIPOIiH

Pemra npaBus HOMEHKJIATYypHM TaKi cami, K s aaKeHiB (qus. c. 43).
JJ1a anKiHiB iIHKOJIU BUKOPUCTOBYIOTH TPUBiaJIbHI Ha3BU: €TUH — aIlleTUJIEH.

3a cucTeMaTUUYHOI HOMEHKJIATYPOIO HaBeleHi Buire (GopmMyau ajakiny 3
dopmynoro C;Hg maroTh HasBu: a) neHT-1-1H; 6) 3-MeTuabyT-1-UH, B) IeHT-2-UH.

TLOV“POW;*OW LPYM‘MM’ B e e et e s e s ettt esseasaesaastectssastasnasense :

1. KopuvcTyiounch 3aranbHOI0 GOPMYIIO0 asikiHiB, yKNaaiTb FOMOSIOTiYHWA paf, -
(HanMWITb MoNeKkynapHi GopMynu NepLIvx Aes’ 9Ty MOro NpeacTaBHKIB). [ari-
Te (YCHO) Ha3BW ankiHaM HEPO3ranyxXeHoi Oy0BU.

2. [1na ankiHy, 0o cknagy MOJEeKyM siKoro BXOAMTb LWicTb atomMiB KapOoHy,
cknanite GopMynun CTPYKTYPHMX i30MEPIB, HA3BIThb IX 32 CUCTEMATUYHOO HOMEH-
KNnaTyporo.

3. Cknagite CTPYKTYpHY dopmyny 5-etun-3,4,7,7-1eTpameTnnokT-1-unny.

4. HasBiTb 32 CMCTEMATUYHOIO HOMEHKIATYPOIO CroyKy, hopmyna kol

on. -
CH,-C=C-CH - CH,

XIMIYHI BJIACTUBOCTI ETUHY. Ilorpitiauii 38’130k C = C yTBOpe-
HUU TPhOMA CIIIJIBPHUMHU HapaMu eJeKTpoHiB: C EE C. Posrasapatoun ximiuni
BJIACTHUBOCTI eTUHY, OyZeMO KOPUCTyBaTHUCh iH(OpMAIli€io, 110 B MOTPifiHO-
My 3B’sA3KYy IPUCYTHI OOAWMH MiIHimmi i aBa cimabkimri xoBajseHTHI ximiuxi
3B’A3KM. ¥ XiMiUHMX peakrIiax caabKimii 3B sI3KU PO3PUBAIOTHCS, TOAI AK
MinHimni 36epiraeTbes i 3adesmeuye MiJTicHICThE KAapOOHOBOTO JIAHITIOTA B MO-
JIEKYJIi IPOAYKTY peakIlii npuenHaHHA, e BCi 3B’ ABKY OAUHAPHI.

XimiuHi BJIacTHUBOCTI eTUHY IOAIOHI 40O eTeHy, 110 00YMOBJIEHO HeHACHUe-
HicTIiO X MosieKkys aTromamu 'igporeny.

1. Peakuii mpuemgnanusd

Bouu BinbyBatoThea y ABi cTafii 3aBAAKY PO3PUBY ABOX 3B’ A3KiB. Creprry
PO3PUBAETHCS OANH, a IIOTiM IPYTUH CHAAOKIIIINI KOBAJIEHTHUH 3B’ A30K.

1.1.Tidpyeannsa. Y npucyTHOCTi KaTanizaTopiB (mwiraturau Pt, mikesnto Ni)
i HarpiBaHHi eTUH NPUETHYE BOIEHb.
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Y moTpiliHOMYy 3B’s3KYy PO3PUBAETHCSA OJUH CAA0KUI 3B’ A30K i mpuemHy-
€ThCA MOJIEKYJia BOIHIO:
HC=CH + H, > H,C=CH,
eTeH
II cmadisa
Eren, 1110 yTBOPUBCS, B3AEMO/Ii€ AaJIi 3 BOAHEM 3a MicIleM PO3PUBY APYTOTO
cJ1abKOoTO 3B’ A3KY 3 YTBOPEHHSAM eTaHy:
H,C=CH,+H,—> H,;C—CH,
eTaH
ITligbopom KaTaizaTopiB JOCATAIOTHL 3YIUHKY TMiAPYBaHHA Ha CTagil yTBO-
PEHHSA aJKeHiB.

. Ilixg wac nmpuenHAHHA BOAHIO JIO aJNKiHIB Bil0YyBalOTHCA IE€PETBOPEHHSA ‘

1.2. I'anozenysannsa. IlpuegHaHHa TaJIOTeHIB N0 aaKiHiB BigdyBaeThcsA
TeXX IIOCTaNiiHO, aJie MOBIJIbHIIIIe, HijK V BIIIIOBIIHUX iM aJIKeHiB.

I cmadia HC=CH + Br, — BrHC=CHBr
(6bpomHua Boma) 1,2-nubGpomoereH
II cmadisa BrHC=CHBr+Br, — Br,HC—CHBr,

1,1,2,2-rerpabpomoeTaH

1.3. IIpuednannsa 2idpozen zanozenidie (ramoreHoBosHiB). Peaknia Biz-
OyBaeThCA y IBi cTamii:

I cmaodia CH=CH + HBr —» CH,= CHBr
6poMoeTeH
II cmadis CH,= CHBr + HBr -» CH;— CHBr,

1,1-nubpomoeran
3BepHiTH yBary! B 060x cTagisix aToMu rajloreHy OpUETHYIOTHCA O TOTO
camoro aroma Kap6ony.
IIpoMmuciioBe 3BHAUEHHA Ma€ PeaKIrid:

CH=CH + HCl — CH,= CHCI.
XJIOPOETEeH
(BiHixXJIOPUX)

XiiopoeTreH (BiHIIXJIOPHUI) € BUXiAHOIO PEUOBMHOIO (MOHOMEPOM) Y BUPOOHM-
urBi nosiBininxaopuny (IIBX), 3 AKOro BUTOTOBJISIOTHL BOAOCTIHKI IIOKPUTTH,
KJIEHIOHKY, ILJIAIITL Bij JOIMY (IOIIOBUKM) TOITI0. BUTrOTOBIEHA 3 ITOJIiBiHIIXJIOPUIY
XapuoBa CTPETU-IJIiBKA BUKOPUCTOBYETHCA K IMaKyBaJdbHUM MaTepiasu. [Ilupoke
BUKOPUCTAHHS 15 ILIiBKA 3400yja 3aBOAKK CBOIM SKOCTAM — IIPO30POCTi, Bij-
CYTHOCTi KOHIeHCAaTy, CTIKOCTi 10 mmepenany Temmoeparyp (mai. 9, c. 54).
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Maa. 9

Mpwvknagy BMpoOIB i MaTepianis Ha OCHOBI ETUHY

1.4.Tidpamayis. Y npucyTHOCTi KaTanizaTopa (PO3YUHHNX coaeit MepKy-
piro Hg?") eTun npueguye Bony.

0
Va
CH = CH + H,0 - CH;— C_
H
eTaHaJlb

2. OKUCHEHHSA eTUHY
2.1. OxucHeHHA pO3HUHOM Kaaill nepmaHzanamy. ETUH OKUCHIOETbCA
KaJIili IepMaHTaHATOM 3 YTBOPEHHSIM KapOOHOBOI KMCJIOTH:

CH = CH + 4[0] —» HOOC — COOH.

3He0apBIeHHsS PO3UNHY KaJili mepMaHraHaTy — SAKiCHA peakIlid Ha KpaTHi
(moxBitinmii i moTpitinuii) 3B’ ABK M.

2.2. Iloéne oxkucnennsa (ropinusa). 3 9 kiaacy BaM BijoMo, I1I0 €TUH — JIer-
KO03aliMUCTa PeUYOBUHA, ITPOAYKTAMU I'OPiHHSA AKOI € ByIJIeKucanii ras i Boaa,
a TeMIlepaTypa ropiHHs eTUHY B KucHi gocsarae 6ausbko 3200 °C. Tomy armeru-
JIEHOBO-KICHEBE II0JIyM’ s BUKOPUCTOBYIOTh [IJIs1 PidaHHA i 3BaploOBaHHS MeTa-
JaiB (maJt. 10).

L
= Mpurapaiite piBHAHHSA peakuil
@7 FOPiHHSA €TUHY.

m azo3BaptoBasibHi

po6OTK 32 4ONOMOr Ot ETUHY
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T'aso3BapHUK (ra3o03BapHUIIA), TaK 3BEThCA 1A IPOdecisa, KOPUCTYEThCS €TH- ©

HOM i KHCHeM, III0 y CTUCHEHOMY CTaHi MiCTAThCA B cTaleBux 6amoHax (mai. 11).

m BrikoprCTaHHs €TUHY [J151 HAHECEHHS 3aXMCHOMO MOKPUTTS HA METaNIEBUIA BUPIO

Cy4yacHOI0 € TeXHOJOTiA BUKOPUCTAHHA €TUHY [Jid Ta30TePMidHOro
HaHeCeHHA Ha MeTajeBi BUpoOu aHTUKOPO3iii- o

. . i - = Nam’siTaiiTe, L0 3 NOBITPAM i KMC-
HUX, YKQPOCTIUKUX, 3BHOCOCTIMKUX IIOKPUTTIB HEM eTVH YTEOpIoE BMOYXxoHe6es-
(mam. 12).

neYyHi cymiuui!

Cwmopinxa epyquma "

3aranbHy dopmyny C,H,, _, Mae e oanH Knac ByrneBoaHiB — asikagieHu.
AnikagieHn — HeHacuyeHi BYrNIEBOAHI, MOSIEKYIN SKMX MICTATb ABa NOAOBINHUX
3B’a3kn. Hanpuknag,

CH,= CH — CH = CH,

CH,=C—CH=CH,
oyra-1,3-mien |

CH,
2-metusoyTa-1,3-gien

O6uaBi Pe4YOBUHKM € CUPOBUHOIO A1 BAPOOHULITBA Kay4dyky, 3 IKOro BUroTOBNSAOTb
rymy, a 3 Hei — LUMHK aBToMODiNiB, Benocuneais ToLo. JetanbHile gisHarTtecs i3 § 30.

B,
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v/ AnKiHM — HeHacuyeHi ByrneBofAHi auukiiyHOi OymoBM, LWIO BiANOBIOAOThL
3araneHii popmyni C,H,, _ ,, iX MONEKyNN MICTATb OAMH MOTPINHUIA 3B’A30K
—C=C—.

v/ XiMi4Hi BNacTUBOCTI €TUHY

+0
(1) 2 > CO,+HO0+
O, TOpiHHA 2 2 Q
L &
— —
i 2 I cmadia II cmadia
- -0
T = +H e +H
=t = @ : = > Anken 2 > Ankan
rigpyBaHHS
N/ o=
ST
[
O 3
| | IS @ + Hal, ITuramoreHo- + Hal, TerparaJo-
- T TaJIOTeHyBaHHA aJIKeH TeHOAJIKaH
I
5 O
=
NI
T + HHal ] +HHal IuramoreHo-
- >, @ > ["astoreHoaIKeH >
2 I aMKaH
2 m
w .
= 8% . .
ik Z & @ + H,0, rinpararnia Kap6oninpui
& g8 CIIOJTYKH
o=
E‘ E é Hg2+
= a eTaHaJb
H o=
B) + KMnO,, OKHCHEHHA Kap6orosa
N KUCJIOTa

fika 3arasibHa hopmMyna ankiHis?
a HasBiTb XiMi4Hi BNaCTMBOCTI €TUHY.
LLlo moxHa cnocTepirat, Nponyckarymn eTuH y 6poMHy Boay? MOsCHITL Le aBuLe.

[lo akoro Tuny peakuin HanexmnTb B3aeMOList €TVHY 3 rajioreHamMmu, BOOHEM, rigporeH
ranorexHigamm?

FKi NPOAYKTM peaku,ii yTBOPIOOTLCS B pe3ynbTari:
a) MNOBHOIO OKUCHEHHSA ETUHY;
©) HEMOBHOIr0 OKMCHEHHS ETUHY?
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“ Hanuwite cTpykTypHi popmynu isomepiB OyTUHY Ta iXHi Ha3BW.
3anuwitTb Ha3BM BYINEBOAHIB 32 CUCTEMATUYHOIO HOMEHKIATYPOIO.
6) CH; — C=C — CH, — CHj,

B) CHEC—(llH —(|JH2

CH; CHj
r)CHEC—(llH—CH3
C2H5
YKaxiTb, y AKX BUNaaKax npunycTUaInCs NOMUIOK y HyMepawii roloBHOro kapboHOBO-
ro naHutora:
a) CH; 6) CHj
4 3l 2 1 3l 2 1
CH3—(|3—CECH CH3—C|—CECH
4 5
3 2 1 1 2 3 4

4
5
CH, CH,

CH,
1 2 3 4 5 6
A) CH,—C=C—CH-—CH,—CH,
HasBiTb pe4vyoBMHM 3a CUCTEMATUHHOKO HOMEHKNATYPOIO.

r) CH3—(|}H—CECH

“ 3akiHuiTb MONEKYNSAPHI PIBHAHHSA MOXJIMBUX peakLiii, Ha3BiTb MPOAYKTU.
C,H, + HCl —»
C,H, + HCl -
C,H, + Br, —>

m Po3TallyinTe peqoBrHM 3a 36iNbLLEHHSAM X T'YCTUHW 32 NOBITPSM.

AeTtuH B meTaH B eTeH IetaH
Y aKOMy BUMaaKy Ha MOBHE OKMCHEHHS 3a3Ha4yeHOl NopLii pe4OBUHU BUTPATUTBLCS Hal-
GinbLUue KACHIO (H. Y.):

a) NneHTaH macoto 3,6 r;
0) eTeH 06’eMom 6,72 1 (H. y.);
B) €TUH KiNbKICTIO peyoBuHM 0,2 Mmonb?

AnkiH Macoto 54 r NoBHICTIO Npopearysas 3 rigporeH 6pomMigom 06’emom 44,8 1 (H.y.).
BuBepnite MmonekynapHy dopmyny ankiny.

Cknapgitb yMOBY 3a4a4i Ha BMBEAEHHS XiMiYHOT HOPMyYIM ankiHy 3a Macoto, 06’eMoM un
KiJIbKICTIO PEHOBUHW peareHTy Y1 NPOAYKTY peakLiji.

YHacnipok noBHoi B3aemMogii ankiHy 06’emom 8,96 n (H. y.) 3 6pomom gobynm 138,4 r
NPOAYKTY peakuji. BuBeaitbe MonekynsapHy Gopmysy ankiHy.

B,
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APEHN. beH3eH

IMOHATTAIIPO APEHN. 3a AKicHUM CKJIALOM apeHU HaJIe:KaTh 4O ByTJIe-
BOJHIB i MaioTh MUKJIIYHY OyZ0BY KapOOHOBOI'O JIAHI[IOTA.

Y cTpyKTypHiil ¢opmysi OeH3eHy, 3aIpPOIOHOBAHIN HiIMEI[bKUM YUYeHUM
Dpigpixom Arycrom Kekryie, 1ricts aromiB KapboHY yTBOPIOIOTH IIPaBUIb-
Hul mecTuKyTHUK. 1lle omHuM XiMiuyHUM 3B’sA3KOM KOKHUIT aroMm Kapb6ory
crionyueHu# 3 aromoM ['inporeny. ¥Yci aroMmu po3TalroBaHi B OAHIN IJIOMTMHI:

N
ScA

Ha mepiuii morssam Moske BUIATUCD, IO B MOJIEKYJIi OeH3eHY MiK aToMaMu
Kapbony icHyoTh Tpu moABifiHi i Tpu oguHAPHI KOBaJIeHTHI XiMiuHi 3B’ A3KH.
Aue e He TaK, TOMY 1110 OeH3€eH He 3He0APBJIIOE aHi OPOMHY BOJY, aHi PO3UNH
Kajiit mepmauranaty. To0TO, He BUABJIAE BJIaCTUBOCTE HeHACUUEHUX BYTJIe-
BOJHIB — aJKeHiB um ankiuis. [TosgcHIOeThCA 1e TUM, IIT0 B MOJIEKYJIi OeH3eHY
icHye ocobGamBUH BUJ XiMiuHOTO 3B’A3KY — apomamuyiHuil 36’a30k. Ilix gac
Or0 YyTBOPEHHS OJHA p-0pbiTasb KOKHOTO aroma KapOoHY mepeKpuBaeThCcA
3 TAKMMH CaMUMHU JBOMa p-opbOiTanmamu (1o OfHiM Bif KOXKHOTO CycCiZHBOTO
aroma Kap6ony). Tomy Bci 3B’a3ku C—C y OeH3eHi ogHAKOBi I MalOTh J0-
Bixuny 0,140 um. I1a Bigcrans MeHIna Big Bigcraui misk aromamu KapGony B
aJIKaHiB, aJyie O6iibIla, Hi’K B ajJKeHiB. ToMy TOUHIINIUM € 3aIUC CTPYKTYPHOI
dopmysiu 6eH3eHY Y BUTJIAL] IPAaBUJIBHOTO IIECTUKYTHUKA 3 KOJIOM BCepeauHi
HBOTO (TaK 3BaHe OeH3eHOBE KiJIbIlE):

ol
HC\ /CH
CH
Dopmysa @Ppingpixa Kekyire TaKoK JOCUTH YaCTO BUKOPUCTOBYETHCSH, aje
IpU IIHOMY BPaxOBYIOTh, IIIO0 BOHA JIMIIIE YMOBHO mepenae OyIOBY MOJIEKYJIU
OeH3eHy.

DISUIHI BJIACTUBOCTI APEHIB. Bensen — 0e30apBHa piguHa 3 Xapak-
TEepPHUM 3aIIaXoM, HEPO3UMHHA Y BOJI I Jeriiia 3a Hei. Bin 106pe po3unHAETHCA B
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P13HHUX OPraH1YHMX PO3UMHHMKAaX, 1 CaM € PO3UYNMHHNKOM 6aFaTBOX opraHilu- e

HUX peuoBUH. BeH3eH — Oy’Ke TOKCUUYHA PeUOBUHA, BIUXAHHA HaBiTh He3HA-
YHOI KiJIBKOCTi IapiB K01 BUKJMKAE 3allaMOPOUYEHHSA ¥ T'OJIOBHUH 0inb. 3a
0iIBIIT BUCOKOI KOHITEHTpAIlil OeH3eHy B OBiTPi JIOAUHA MOKe BTPATUTH CBi-
moMicTb. BeHs3eH 3maTHUN IPOHUKATU Yepes MKipy. Tak camo HebesmeuHi 1
IOBKiJLIA BUKUAY HiAIPUEMCTB i CMOT, 10 CKJIaAy AKUX BXOAUTH O€H3eH. ¥ Po-
60Ti 3 OeH3eHOM HEeOOXiJHO HeyXUJIbHO JOTPUMYBATHCA IPABUJI Oe3MeKu, yCi
IOCJigW ITPOBOAUTHU IIil BUTAMKKOI, VHHUKATHU IOTPAILIAHHA Ha BiZKpuTi
OUISAHKY MIKipu.

XIMIYHI BJACTUBOCTI BEH3EHY. HasaBHicTh 0COGJHBOrIO apoma-
TUYHOTO XiMiUyHOTO 3B’ 3Ky, B yTBOPEHHI AKOT0 6€PyTh yUacTh Bijpa3y MIicTh
Pp-eJIeKTPOHiB, BUBHAYAE XiMiUHi BJacTUBOCTi 6€H3eHY Ta IOTO TOMOJIOTIB.

XapaKTepHuMU AJid OeH3eHY € peakKiiii, 1o Big0yBaioThC 3i 30eperkeHHAM
apomMaTu4yHOro 3B’aA3KYy. IIpuriganm — pearuil 3amiuenns atroma imporeny
aTOMOM T'aJIOTeHY.

1. Peakuii 3aminienHs.

1.1. I'anozenyeannsa. Ilsa peakiia BindyBaeTbcsa B IPUCYTHOCTI KaTasisa-
TOpPiB.
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2. Peakuii npuegnannsa. BeHseH BCTymae TakoK y peakiiil npueIHAHHS,
aJle BayKue, HI3K aJKeHU Y’ aJKiHu. ¥ IUX peakiligxX apoMaTHUUYHUN 3B’ sI30K
PYHAHYETHCS, BHACIILOK YOT'0 B MOJIEKYJIL 3’ ABJISETHCA LIiCTh (II0 OgJHOMY OiJis
KoKkHOTrOo aToMa KapOoHy) HecmapeHHX eJeKTpPOHiB. BoHu 06epyTh ydacTh B
YTBOPEHHI IITeCTH OAMHAPHUX KOBAJEHTHUX XiMiuHMX 3B’ SI3KiB 3 aTOMaMu pe-
areuTy (BOAHIO Ul rayioreny). PosrisaHeMo Iie Ha IPUKJIAJaX.

2.1.TI'idpyeanns. Ilpuennanua BogHIO 0 OeH3eHy BinOyBaeThCcs 3a IigBU-
IIeHOl TeMIepaTypu B IIPUCYTHOCTI KaTajaisaTopis.
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2.2. Ilpuednanns zanozenié. Ik i npuegHaHHA BOOHIO, 1A PeaKIlia BigoOy-
BA€ETHCA 3a yUyacTio Bcix aromiB Kap6oHy 6€H3€HOBOTO KiJlbIA 3aBIAKMN PO3PU-
BY apoMaTuuYHOro 3B’s3Ky. [[Jisg il mpoBefeHHS peareHTH OIPOMiHIOIOTH Yib-
TpadioseTom i HArPiBaOTH.

T
Cl.c H
H\ /C\ /H H ¢ c Cl
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H (|3 H L yta
H 1,2,3,4,5,6-rekcaxJIOpOIIUKJIOTeKCaH
(rekcaxJiopas)

XnopyBaHHs OeH3eHY Mae MpaKTUUYHe 3HaueHHs. Onep:KaHy PeYOBUHY —
reKcaxJOpaH — BUKOPHUCTOBYIOTH V 60pOTHOI 3 KoMaxamu (IIKiJHUKaMU II0-
JIiB i caxis).

3. Okucunennsa 6enseny. bensen crifikuii 1o il OKMCHUKIB i He 3He0APBJIIOE
PO3UMH KaJIili mepMaHraHaTy. BiJIbIn CJIbHI OKMCHUKY OKUCHIOIOTH HOTO.

3.1. I'opinna (noéne okucHenns) 6enseny. BeHeseH JerkozaiiMucTuil Ha
MMOBiTpi # 3ropae KinTaBUM MOJIyM’ M YHACJIiLOK Bucokoro BmicTy Kapbony B

MOJIEKYJIi.
2C;H; + 150, —> 12CO, + 6H,0; AH =3135,6 x[l:x
3 noBiTpaAM i KucHeM 0eH3eH YyTBODPIOE BU- ' TMposepite 06uucneHHs Ta no-

pieHsiiTe Bmict KapGoHy (y %)

OyxoHe0e3IeuHi cyMittri. o p
y rekcadi ii 6eH3eHi.

B1,u; OyI0BU MOJIeKYJIU OeH3eHYy 3aJiesKaTh MO0 BJIAaCTHUBOCTI. ¥ pearirii a
3aMillleHHs BiH BCTYyIIa€ Jierile, HiK aJKaHM, Y peakiiii mpuegHaHHA —
© BasKue, HiK aJKeHH.

BenseH BUKOPUCTOBYIOTH Y BUPOOHUIITBI macTmMac, 0apBHUKIB, OTPYTO-
ximikaris, JaKiB, BUOYXOBUX PEUOBMH, CHHTEeTUYHUX BOJOKOH, JIiKiB Ta 6ara-
THOX iHIITMX OPTAaHIYHUX PEYOBUH.

' Cwmopliwa epyquma

HasBa apeHiB 3a cMcTemMaTU4yHO HOMEHKNATYPOIO CKIAAAETbCA 3 HA3BW Byrie-
BOOHEBOro 3amicHuka (npedikc) i cnoea 6eH3eH (KOpPiHb).

C.H,— CH, C.H.— C,H; C,H,— C;H,
MeTHJI0eH3eH eTuI0eH3eH IpoIiaoeH3eH
(Tosryour)

K110 3aMiCHMKIB ABa YK BifiblUe, MOI0XEHHS KOXHOIro 3a3Ha4yaloTb HOMEpPOM aTo-
Ma, 3 IKUM BiH 3B’A3aHu1in. HymepaLito KinbLs NpoBoAATb Tak, WOo06 TOKaHTM 3aMiCHUKIB
Oynu HanMeHwnMu. Hanpuknaga;:
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