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"bu3Hu Xamuina YnaHTUpUO KelaauraH sHa Oup MyXuM Macana — Oy Euapu-
MU3HUHT 0J100-aXJIOKU, HOPUII-TYpHUILU, OUp Cy3 OwiaH aWTraHja, JTyHEKapaiiu
O6unan O6ornuk. byryn 3aMon muanar 6unan y3rapsantu. by y3rapunuiapau xamma-
JIaH XaM KYTPOK XUC dTaaurad KuM — Enuiap. Maiinu, €uap ¥3 TaBpUHUHT Tajaao-
napu OwnaH yuryH OVicuH. JIekuH allHu maiTna Y3IUruHU XaM yHyTMacuH. bus
KHMMU3, KaHAal yJIyF 30TJIAPHUHT aBJIOJUMU3, JIeraH JabBaT yJIapHUHI Kajaouja
JIOUMO aKc-cajno OepuO, Yy3naurura comuk Konuimra yHaad TypcuH. bywxra
HUMaHUHT Xucoounan spuinamuz? TapOusi, TapOus Ba pakaT TapOus xucoOugan"

Sh.M. Mirziyaev

C¥V3 BOLIU

V36exucron Pecrny6iankacuaa & aBIOZHHHI Xap TOMOHJIAMA €TYK IIaxc
O0ynuO eTHUIIUIITUTA KaTTa cCali Xapakartiap KHIMHMOK/IA.

MamiiakaT paBHaKM y4yH MyXTa 3aMHUH Tal€pianiga SpTaHrd KelaKaruMmus,
TassHYUMU3 OYJIraH aBJIOAJIApHU HEeTyK OapKaMoi miaxc KWJInO Bosira e€TKa3uIlia
yJIap Y4yH XO3UPTU KYHUMH3HHM aKC ATTHUPAJUTaH, )KaXOH CTaHJapTjiapura >kaBo0
OepanuraH siHTU aBJIO0Jl JAPCIUKIAPUHHU, YKYB KYJJTAHMAJIApUHU SIPATHUII 3apyp.

V36ekucTon HedT, TaOUMil ra3, KYMHUp, [AXTa, MIIAK Ba OOIIKA TAOHHMI XOM
amé maHOanapura O00M JaBnaTiapaaH Oupu xucoOnaHaau. XO3UPru KyHaa ymoy
XOM all€napHu 3aMOHABUM TEXHUKA Ba TEXHOJOTUsUIap €paamujaa KalTa uuuiail
OuyiaH CyHBHUI Ba CUHTETUK Maxcyjoriap unuiad uyukapysuu “lypranra3z” kumé
MaxkmyacH, JIeXKoHOOO Kanuilim MeHepasl YruTiap 3aBoau, “‘Kynrupor coma”
3aBoid, “HaBomaszor” akCUSAOPIMK *KaMusiTH, byxopo HedT-ra3Hu KaiiTa uiuiaii
3aBOJU, “@aproHAa30T’ AKCUANOPIUK KamuaTH, ‘“Uupunk.Maxam™ akCUAIOPIUK
xamusiti, Y3Kopl'az kabu Oolika KopxoHallap BYXKyJra KejlraH Ba yiap
MaMJIaKaTUMHU3 HKTUCOAUETU PUBONIIAHUIIIMIA MYXUM XHCCa KYIIHO KEIMOKIA.
Maskyp KMME caHOaTU KOpXOHaJapu opacuja OpraHuK Ba HEPT KUMECU CUHTE3U
TapMOKJIApM MYXHM YPUHHHU OSrajyilaiiii, YyHKW yJap TOJUMEp, JOK-OVEK,
(apMaceBTHKAa MaxCyJOTIapH, CyH Ml Ba CHUHTETHUK Tojajlap, MECTUCHIJIap Ba

YCUMIIMKJIADHH XHUMOSUIAll BOCHUTAJApH, 3PUTYBUM Ba SKCTPAreHTIIAp, CHUHTETUK
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E€KWIFYM, CYPKOB MOMIapu Ba yjapra KylmIWilaguraH IMpucaakaiap unuiad
YUKAapyBUYM KOPXOHAJApHU XOM aml€ OWJIaH Ta MUHJIAIJA UIITHPOK 3Tagu. XOM
améHUHT KaHaal cudarra sra Oynumm OOIIKa TEXHOJOTWK >Kapa€Hiapra Karra
Ta'CUp KypcaTaau, WILIA0 YMKApWUIAIUTaH acoCHUi Ba OpPAUK MaxCyJoTiap
cubatunu Oenrwiaiiau. by sca KUME CAaHOATWHUHT TYpiiu coxanapuia (GpaoiausT
om0 OOpYyBUM OJUM-MYXaHIUCIAPHU OpPTraHUK KUMEHU SIXIIW OWITUIUIAPUHU
TaK030 ATaau, YyHKH “OpraHuk KuM€” GaHu KUMEBUN TEXHOJOTUS MUXTUCOCIUTU
Oyiinya YKuTWiIaaurad Oapya MyTaxacCUCIHMK (aHJIApUHUHT HETM3UHU TaUTKUII
kunagu. [y cababnan KMME-TEXHONOTUS MHCTUTYTIIapU Tajabaliapura OpraHuk
KUME (aHMHM VKUTHUII MYXHMM axamusTra sra, YyyHKM y He(T Ba ra3Hu KaiTa
WIUIall, TabUUi SHEpPrusl TalulyBUWJIAp Ba YIJEPOUIM MaTepUaJlJIapHU KUMEBUN
KaiiTa WOUIall, acOCHl OpPraHMK CHUHTE3 TEXHOJOTHSCH, FOKOPH MOJIEKYJIaan
OupukManap Ba IUIacTMaccagap KUMEBUN TEXHOJOTHUSCH, CEJUTIOJIO3aHU KaWTa
UIIUTAII TEXHOJIOTHUSICH, O3UK-OBKAT MaxXCyJIO0TIapy TEXHOJIOTUIACH, OMOTEXHOIOT U
kabu (aH coxanapu OuiiaH y3BUN OOFITUKIUD.

V36ek tunuaa €3uwnrad Oomka "Opranuk kume" napciukiapuiaH QGapkiu
paBula, TaKAUM OTWIAETraH ymly JapcivK —YIJIEBOAOPOap, YJIapHUHT
cuHGIaHUIIM, alloXMJa CHUH(] BaKWIIAPUHUHT KBAaHT MEXaHUK Ba JIJIEKTPOH
neppakcuscu ycyulapu OWIaH aHUKJIaHTaH Ty3WIUIM, (U3UK XOccalapH,
OJIMHUII MaHOalapu, KUMEBUM peakcusylapu Ba YJIApHUHT COAMp OYyiuIn
MEXaHU3MH, HUCOUI peakCHOH KOOUIUATH TYFPUCH]IA, CYHIPA YMYMHI CUH(OHHUHT
TOMOJIOTUK KaTOpH, U30MEPUACH, HOMEHKIIATypacH, OJIMHUII YCyJUTapH, (PU3UK Ba
KUMEBHUH XOccalapu XaKuaaaup. SJ’KYB KYJUIaHMaHHUHT SHA OUp y3HUra Xoc KHUXaTH,
yHIaru xap Oup MaB3yra MyHioxajaaiau EHAAIIMITaH Ba MaB3yra TETHIILIN
TOMIIMPUKEUHUIIT HAMYHAJIApH, TECT CaBOJUIApU OepuiITaH.

Yy VyKyB KyutanmMa OWpWHYM MapoTaba dYom OSTWITAaHIUTu cababnu
KaMumiInkiaapaan xonu smac. IyHMHr ydyH, VKyB KYJJJaHMaHUHI Ma3MyHHra
noup Ownnuprad GUKp Ba MyJOXa3aJapUHTUM3HU Myautudiaap MaMHYHUST OWIIaH

KaOyJ Kuiaauiap.
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Opranuk OMPUKMAJTAPHUHT TY3HJIHILI
acocJapu

1.1 Opranux MoJieKyJAJAPHUHT TY3WIUII opMmyaagapu

3amonoBui "Opranuk kume" yriepos OMpukManapu KUMECU XHCOOJIaHAH.
Veummuk Ba XaiBOHNAp MHCOHMAT YdyH 3apypuii OynraH KymiaG yriaepon
OupukManapu (makap, €r-MoH, BOCK, Kpaxmai, JOpMOHJopwiap, OYEKmap)
camapanu cuaTe3 Kuwiaau. lIlyHuHr yayH xam KuMEHUHT Oy Oynumu opeanux ned
atanmagu. OpraHuk OMPUKMATAPHUHT COHU XO3Wpaa 65 MUIUTHOHIAH Kym OYymiuo,
oup wima 100000 maH OpTHUK SIHTH yriepoj OWpHKMajapy CHUHTE3 KHJIMHAIH.
bynu xanpmaii TymyHTpHIl MyMKHH? YTIepoa aTtoMu OOIKa YTJIEpoJa aromiapu
OmnaH KUMEBUN OOF XOCWJI KWIMO OofFiaHuII KoOwiustura sra. byHma - tyrpu,

TapMOKJIAHTaH, XaJIKAJIA YTIEePO]] 3aHKUPJIapU XOCUI OYmaau:

c-C-C-C C—(IJ—C
C

ATomnapHUHT Xap Oup KOWJAIIyBU yYyH aHUK XyCycHsTiapra sra OyiraH

MOJICKYJIaJIap MOC KeCJIaau. MOﬂeKyJZClHUHZ mysuiniiuniy  anujiaul - OPraHrukK

"Organic chemistry now deals most drives me mad. To me it appears like a prime
tropical forestfull of the most remarkable things,a dread fuelless utrgle into which one does not
dareen terf or there seem to be no way out™ -Frliariitr Wtihler
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KUMEHUHT acoCUi MyamMmonapujan Oupuaup. Ty3unum dopmynanapu Hadaxat
MOJIEKYJIaJaru aroMjap COHMHH, OallKM aTOMJAPHUHT Y3apo OUPUKUIIUHU XaM
Kypcaranau. Mosiekynagaru aTOMJIapHUHT OOFJIAHUIN TAPTUOU KUMEBUL MY 3UTULL
JIIeUHIaan.

Tysunuw ¢hopmynanapu ned MONEKyIaaard aTOMJIAPHUHT OOFJIAHHUII KeTMa-
KETJIUTUHU KUMEBHUI CHMBOJIIAp EpJaMUiaryl TACBUPUTa aWTHIIA IH.

MonekylaHUHT TY3WIWIIMHA TACBUPJIOBUM OJJUH, COAJA HaMyHacu
ANEKTPOH - HyKTanu Jvtouc opmynanapuoup. 1916 itunna [ore. Jlvrouc atomnap
opacujgaru KuMEBHMHM OOFnmap, KWUMEBHM SJIEMEHT CHUMBOJUIapU aTpodwura
KYWWITYBYM WKKH BaJlGHTIIM OJJICKTOPOHJIADHU HYKTaJap OuigaH TacBUpiad
KypcaTaJu.

Banenm snexmponnap ned, saapo OwnaH Kydcu3 OOFJIaHTaH TallKU KaBaT
2JIeKMPOHIAP2a ANTUIIAIU.

| - Il naBp kxUMEBMII FIEMEHTIAPHUHT aTOM 3JIEKTPOHJIAPHUHT 3JIEKTPOH-

HYKTaJu TacBupH 1.1-xkaaBanga Oepuiiras.

1.1-51caosan
| — Il oasp amomnapunune eanenm snexkmponnapu
H. He:
Li- | Be: | ‘B C-| N |0 F-| :Ne:
Na- | Mg: | "Al SI P S Cl- - Ar:

JIbIOMCHUHT KOBaJeHT OOFJIaHUII Ha3apuscUra MOC paBullAa Xap Oup aTtom
Oomka aroM OWIaH Y3MHMHT Ba OOIIKa ATOMHHUHI BAJCHT O3JIEKTPOHJIAPUHU

YMYMJIAIIYBU OPKaJIA KUMEBUN OOFJIaHUIL XOCHIT KHJIAIH.

Structural formula - a formula which shows the arrangement of atoms in the molecule of a
compound.

Lewis structures,also known as Lewis dot diagrams, Lewis dot formulas, Lewis dot
structures, electron dot structures, or Lewis electron dot structures (LEDS), are diagrams that
show the bonding between atoms of a molecule and the lone pairs of electrons that may exist in
the molecule.
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Bornmanumuiapaard BaJCHT S3JEKTPOHJIADM COHMHHM Ba TeTepoaToMiiapaaru
(yriepon aroMujian Oomika 0apya 3JE€MEHT aTOMIIAPH) YMYMIAUMALAH JeKMpPOH
acypmaapunu  (YOXK) xypcaryBum Qopmynanapra, Jsroucrune mysunu
Gopmynanapu ned6 Hom Oepunrad. 1.1-xanBaigaH KypUHATUKH, YTIEPOJ aTOMUIA
TYpTTa BaJCHT JJICKTPOHJIAPH, BOAOPOJ aTOMHJa 3ca OUTTAa BAJICHT AJICKTPOHU
oop.

Macaiian, BOIOpPOJ MOJIEKYJTACHHHHT XOCHWJI OVJIHWINIUHU KyWHIArdm cxema
OwsiaH TacBHUpIIall MyMKHUH:

H-+ H — H:H
OyHma Oup BOAOPOJ aTOMHU Y3WHHUHT BaJICHT AJICKTOPHUHH OOIIKA aTOM 3JICKTPOH
BAJICHTJIUTY OWJIaH yMYyMJIAIITUPAIH.

bup yrmepom aromMu TYpTTa BaJICHT DJJICKTPOHJIAPUHU TYpPTTa BOIOPO
aTOMJIapy BaJIeHT JJICKTPOHJIApW OWiIaH yMymjamThpa onaau. byHma wmeraH
MOJIEKYJIaCH aTomiiapu opacuaaru Oof Jlerouc Qopmyrnacu OpKaimM Kylumarmua

TaCBUpPJIaHA/IN:

H
C+4H —H:C:H
H

Meran CH,; mapkasuii yriaepox aromura OWUPHKKAaH TYpPTTa JKBUBAJICHT
BOJIOPOA aTromiapu cakjaiau. Bonmopoanap OunaH OOFJIaHUII Y4YyH YIJIEPOJ
aTOMHM Y3WHHUHT Oapya BaJICHT AJICKTPOHIApUHA caphaiiam.

DNEeKTPOHJIAPHUHT YMYMJIAUTYBU HATHXKACUIA XOCUJ OYIIyBUM OOF Kogaienm
(«xko» - «Oupranmkmaru») O0or ned araigaau. Mkku atom opacuja KOBAJICHT OOF
XOCHJI OYJIWIINAA HMKKA BaJIEHT AJIEKTPOHJIApH HMKKH AIpO opacuaa Oup Xui

Macodaaa xownamaan. DIEKTPOHIAPHUHT OyHIal TaKCUMIIAHWINHA HATH)KAacHUIa

In chemistry and physics, a valence electron is an outer shell electron that is associated
with an atom, and that can participate in the formation of a chemical bond if the outer shell is
not closed; in a single covalent bond, both atoms in the bond contribute one valence electron in
order to form a shared pair.

A covalent bond, also called a molecular bond, is a chemical bond that involves the
sharing of electron pairs between atoms. These electron pairs are known as shared pairs or
bonding pairs, and the stable balance of attractive and repulsive forces between atoms, when
they share electrons, is known as covalent bonding.
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xap Oup arom Oynytu 2 (.. MenpaejeeB naBpuil sxaaBaiujgard 1 1aBp
AJIEMEHTJIapy y4YyH) Ba 8 (MHEpPT razjap KOH(PUrypalusCu)TaiaH TYJIIUPUITaH
AJIEKTpOHJIapra dra Oyiaam.

JMvroucnune oxmemnap nasapuscu: aTomiap KUMEBUM OOF E€ku OOFIapHU
WHEPT Trasnapaard (MKKA €KW CaKKU3 DJIIEKTPOHJIHM OymyTiap) TYJIIUPWITaH
KOH(UTypanus Kabu dJEeKTPOHIAPHUHT YMYMJIAITYBU HATHXKACK A XOCHIT KU IH.

DONEeKTpOH KaBaT TYJNJIUPWITaH XHUCOOJIAHAIW KAYOHKH, TalIKU DJIEKTPOH
MOFOHAJIary 0apya 3JeKTpoHap xydTiamran 6yica.

Bonopon aromu yuyH OyHnai KaBaT refiui aTOMUAArd KaOu MKKU AJIEKTPOH
Oowian Ttynaupwiran Oynaau H :H. Meran wMonekynacunga yriepoa aTroMu
atpoduaa 8 Ta snekTpoHysap 4 Ta KOBaJIEHT OOF XOCWJI KWiaau, OyHAa HEOHHUHT
TYIAUPUIITaH AJIEKTPOHIAp KaBaTU OmilaH TakkociaHaau Ba Oy JIbwomc okTeraap
Hazapusicura Moc kenanu. bynaait Ouprukmanap 6apkapop XucooOiaHau.

Macanan, stan C,Hg Tapkub dopmymnacura sra. YHUHT MoOJEKylacuaaru
aToMJiap KaHAall OOFJaHTaHJUTUHU KypuO uukamus. JIslome dopmynacunu
Ty3aMH3. OTaHmard xap Oup yriaepoJ aroMd Y3UHUHT TYpPT BaJEHT
AIIEKTPOHJIAPHIAH YUYTACHHH KOBAJICHT OOFJIAHUII OpKaJIM BOAOPOJ aToMiapu
Ownan Oornanuira capduaiinu. TYpTUHUM BaJEHT JIEKTPOHU 3ca OOIIKA yriaepo
OWIaH KOBAJIEHT OOFJIaHUII OpKalIu OOfiaHaau, OyHAAa MKKH JIEKTPOHJAp OWaH
tynaupuiran C - C OoFmaHuII XOCHIT OYITaIu:

: H H
2.C-+6H- —» H:C:C:H
H H

Xap Oup HyKTa OUTTaJaH »dJIEKTPOHra MOC Kelaau. Arap HKKU
YMYMWJIAIITAPYBYU DJICKTPOHJIAPHU YW3MKYa OwWjaH OWpJamTupcak, OpraHUK
OUPUKMAHUHT cpaghux GOPMYITACUHU XOCHI KUJIaMU3, aTOMJIap opacura KyWuiraH

Yu3uK4da 3c¢a 6djleHmiIuK Cumeoau I[e6 Ka6yﬂ KHWJIMHT aH.

The octet rule is a chemical rule of thumb that reflects the observation that elements tend
to bond in such a way that each atom has eight electrons in its valence shell, giving it the same
electronic configuration as a noble gas.

Structural formula in chemistry, a means of representing the structure of chemical
compounds. Structural formulas reflect the relative position of atoms in molecules and the type
of bonds between these atoms.
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Macanan, 3TaH, mpomnaH Ba OyTaH MoJEKyJaJlapuJard atomuap OOFJIaHUII

KETMA-KETJINTUHU TpauK Ty3WIHI Gopmyiagapy OpKaiu TaCBUPJIACaK:

oyman

by dopmynanapaan kypuHaguku, Xap OUp yriaepoj atoMu OOIKa YTiepon
aToMu OwiiaH OOFJIaHUO YTJIEPOJ 3aHXKUPUHU XOCHII KWJIUII XyCYCHUSITIapura ara.
KumEBuii  peaknus TEHrIamMalapuHUA  E3UWMINA KUCKAPTUPWITAH — TY3WIIHII
dbopmynanapugan Qoiinananuin Kynad, OyHUHT Y4yH 3JE€MEHT CUMBOJU MaCTKU

VHT TOMOHH/IA - UHAEKCJa aTOMJIap COHM paKamJjiap OMlaH KypcaThiIaIu:

CH;-CH, CH;-CH,-CH;, CH;-CH,-CH,-CH;,
CH,CH, CH,CH,CH, CH,CH,CH,CH,
Iman nponan oyman

3amoHaBuil amabuérnapnaa Oy Ty3wiuin (Gopmyianapd FeOMETPUK MIaKIuiap
OwiaH aJIMalITUPWIKO TacBUPJIIAHMOKJa Ba Oy YIJIEBOJOPOMJIAPHUHT 3UT-3aK

TY3WIHIIN OUIaH MOC KeJlaJIu:

iman

N\
nponan \/\

oyman

I'paduk dopmynanapugaH KYpHUHAIWKH, 3TaH Ba MPOIMAH MOJEKyJIalapuaa
aTomyiap OOFJIAHUIIIMHU Yy3raya KeTMa-KeTJIMKIAa TacBUpiiad OViamanmu, OyHu
mywynean oyiacaneuz Cusz "Opeanuxk xkumé” ¢panunu ypeanuwida mawviym Oup

oapaxcada MyeoghaKKuamiapea 3putiear XUcooiaHacus.

The prefix "iso" is used when all carbons except one form a continuous chain. This one
carbon is part of an isopropyl group at the end of the chain. "Iso" can also indicate that the
molecule is an constitutional isomer of another molecule with a common (or trivial) name.
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byran monekynacuga C,Hjo TypTTa yriepon aromiiapu yriepoi 3aHXUpHU
UKKHU yCyJiJia Xocui1 Oynaau:

CH, - CH,— CH, - CH,
Gyman CHy - CH - CH,
CH,

uzooyman
2-memuninponan

[ynmait ycyn OwinaH OOIIKAa YM3WKIW, TapMOKJAHTaH, XaJKaldu YTIepos
aTOMHU 3aHXKUPIU YTIEBOIOPOJ MOJEKyJIalapu XaM TY3WiIraH OYIWIIM MYyMKHH.
Bynnait yrieBomopomsiap TYHWuWHTraH ne0 aTajdaau, YyHKH MOJIEKyJa, Xap Oup
yIIAepO aTOMH Y3UHUHT TYPTTa BaJCHT SJICKTPOHIAPUHU OOIIKa aTOM OUJIaH MKKU
AIIEKTPOHJM KOBaJEHT OOFIaHUINUIApAaH (QOWJaNaHUIIN HATIXKACUa XOCHII
Ooynmanm.

Tylinamaran opraHuk MoJieKyJajaap/aa yriaepoa aToMiIapy OOIIKa aToM OuiiaH
Oormanuiga pakaTruHa ydra €KM MKKUTa BaJICHT dJeKTopiapaad (onganaHaiu.
bynnait xymbornu €ku y4ubornm yrieBojgopomsiap yuyH Jlbwoue dbopmynanapu
Kylugaruya TacaBByp KWJIUHA/IH.

DTaH MoOJIeKyJlacuJard BOJOpPOMJIapAaH MKKUTAa KaM BOJOpPOJA aTomiapu

cakyiaran stuiieH (3TeH) — C,H, MoniekynacuHu Xocu1 OVIUIIMHN KYPUO YMKaMU3:

H
(; :

. . H
C-+.C-+4H —» H:C:C:H

OtuneH Mojekynacuzaa 12 Ta BajeHT 3JeKTpoHjapu Oop: 4 Ta xap Oup
yriaepoa atoMuza Ba ltagan xap Oup Bomopoa aTomiapuia. by snexTpoHmapHUHT
8 Tacu TYpTTa BOAOPOJ aToOMJIapH OWiaH OOFJIOBUM TYPTTa 3JIEKTPOH Ky(PTiapu
xocun Oymumu y4dyH, ukkutacu C - C Oor xocun Oynumy ydyH capduiaHaiu.
VYrnepon aromiapu opacuaaru UKKUHYM OOF Xap Oup yriepoj aTOMUHUHT OOIIKa
atoM OwmnaH Oornanumga QoinanaHuiMaran OWUTTaJaH BAJCHT SJIEKTPOHJIAPHU

XUCOOUTH XOCHI OYau:

Molecular geometry, also known as the molecular structure, is the three-dimensional
structure or arrangement of atoms in a molecule. Understanding the molecular structure of a
compound can help determine the polarity, reactivity, phase of matter, color, magnetism, as well
as the biological activity.
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H H
H:C::C:H H H
| |
H-C=C-H
CH,=CH,

VYrnepon atomiiapu opacuja KymOOF CakKJIOBYM YrieBOAOPOJJIAp, alKeHJap
ned atanaau. DTUIEH (3TEH) - alKEHJIap TOMOJIOTMK KATOPUHUHT OMPUHYY BaKUIU
XrcoOIaHa IH.

Yrnepon atomsiapu opacuja yYOOFHUHT XOCHII OYIUITMHY, 3TaHra HUCOATaH
TYpTTa BOAOPONA aTromyapu kam Oynran aneruneH (3tuH) — C,H, HamyHnacuna
Kypub yTamus:

-¢-+¢-+2H-—+»H:C:C:H

Auerunen monekyiacuaa 10 BajieHT anekTponiapu Oop. Xap Oup yriaepoa
aToMura OWTTaZaH BOJOPOA AaToMJapu OWPHKAAHW, KOJTAaH OJTHUTA BAJCHT
ANEKTPOHJIAp HMKKHM YIJIEpOJ aTroMjlapy opacuja ydra OOF XOCWJI KHJIWIITa

capdranau:

H:C::C:H
H-C=C-H
CH =CH

AlnieTusieH ankuHiIap cuHpura Mancyo.

Arap Monekyna TapkuOuja yrjiepoJ Ba BOAOpPOAJaH OolIKa aTomiiap
OpraHoreH - rerepoaromiap Oyica, ylapAarn XamMma BaJIEHT 3JEKTPOHJIAp XaMm
KUMEBUN OOFJIAHUII XOCHJI OVIHINIKIA WINTUPOK dTuMarau. KuméBnii Gormanm
XOCHUJT OYNHINKIA WINTAPOK OSTMaraH BAJCHT OJJICKTPOHIAPHU YMYMIAUUMASAH
anekmpon sxcypmaapu (YI)K) ned aranaam Ba xap OuUp dJIEKTPOH KY(DTUHU UKKU
HYyKTa OWJIaH TaCBUpJIaHAIH.

Macanan, ¢gopmansaerun CH,O Monekymnacuma OpraHoreH - TeTepoaToM
cudatuga KUCIOPOJ aTOMU XHU3MaT Kuiaau. Mapka3uidl yriepoa aTOMH Y3WUHUHT

Oapua TYpTTa BAJEHT OJJICKTPOHJIIAPUJIAH HWKKUTA BOJOPOJ aTOMH Ba OWTTa

In chemistry, a lone pair refers to a pair of valence electrons that are not shared with
another atom in a covalent bond and is sometimes called an unshared pair or non-bonding pair.
Lone pairs are found in the outermost electron shell of atoms. They can be identified by using a
Lewis structure.
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KHCIIOPOJT aToMH Owiad OofnaHuil yuyH (oitnananaau. Kucimopon arommaaru
ONTH DJIEKTPOH BAICHTIMKIAPUAAH HKKUTACH yriepoa OunaH OorIaHuUIIra
capdnanaau, TypTTacku OOF XOCHI OYIUIIN/A UIITHPOK 3TMANIN, YIap UKKHU Ky(dT

V2K (uxkku HyKTa OWJIaH TaCBUPJIAHTaH) XOCHII KA IH:

. N 0.
C-+2H-+-0. —» H:C’
' B "H

H-cZ°

&, CHes0 CHO

Metunamun CH3-NH, Monekynacuaa opratores - rerepoatom 0ynuob, Oeira
BaJICHT SJICKTPOHJIApH OYiIraH a30T XUcOOJaHaAW. Y4Ta BaJIGHT 3JEKTPOHIApU
OWTTa yriaepoa aToOMH Ba HMKKHATAa BOAOPOJ aTroMyiapyd OWJIaH ydTa KOBAJICHT
OOFJIaHMIIT XOCWJT KWW yayH capduananu. KoBaneHt Oofnap yn3ukyanap Owiaxn

tacBupiaHrad. Kojran HMKKWTa BaJeHT SJEKTpoHJap 3ca Oup xkypt YIKuu
TaITKUJ TAJIH:

.. H
N

C-+3H-+ N +2H. —» H .H

H

Q:

H

H

cI N/H
| \H
H

V2K conu JIbIOMCHUHI OKTETIap KOWAAacu OyiiMua OCOH AaHHUKJIaHAaIU.

H- CH;—NH, CH,NH,

Macanan, cupka ajbAeruau MOJIEKYJIacUAaru KUcIopoJ aroMUHUHT YK coHu
aHUKJIAI Ta1a0 dTUICHH.

bynunr yuyn: 1. Tysuwnum ¢opmynacuau €3umn kepak Oynamu Ba OyHIa
OMpUKMa TapKUOWra KHUPYBYM DJIEMEHTIAPHUHT KOBAJICHTIUTHHHU XHUCOOTA OJIUII
Kepax:

0
CH,-c?
3 \H

2. OprasoreH-reTepoaroMaaru yMyMIIaIlTaH JICKTPOHIAp COHUHU CaHAaIll KepaK:

0p2anozen - 2empoamomoazu 0p2anozen - 2empoamomoazu
YMYMAAUI2aH 21eKMPOHIAp = Kosanenm 6oznap (uusukuanap) x 2
conu COHU

In chemistry, a - organogen - heteroatom (from Ancient Greek heteros, "different”, +
atomos, "uncut") is, strictly, any atom that is not carbon or hydrogen
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C = O rypyxu KUCJI0OpOJ aTOMHUa UKKUTA KOBAJIEHT OOF 0Op:

opzanozeH - 2empoamomoazu
Kucaopoo amomuoazu =2 x 2=4
YMYMAAWZAH IJIEKMPOHIAD COHU

3. YO Tamkun 3TyBYM 2JEKTPOHIAPHU caHa0 YMKHUII Kepak:

0P2aHO2eH - 2empoamomoazu opzanozeH - zempoamomoazu
YMYMIAAUMA2AH JIeKMPOHTap = 8 —  YMyMIAUIZAH ITeKMPOHIAD
CcoHu conu

opzanozen - 2empoamomoazu
Kuciopoo amomuoazu
YMYyMAAUIMAZAH I1EKMPOHTIAD

conu VOJK conu =4 : 2 = 2 TeHr.
Moc paBuiga, CHpKa KHCIOTa MOJIEKYJIACHIAard KHCIOPOZ aTOMHUIA HKKH

xKypt YIXK 60p:

=8-4=4

o~

CH, - C\H
Venepoo amomunune y3uea xoc Xycycusmiapu:
VYraepos aTOMUHUHT YHM3UKJIN, TAPMOKJIAHTaH, XaJKaJId YIJIEPO] 3aHXUpJiapu
XOCHJI KWJIAI KOOWIHUATH.

c-Cc-C-C

VYrnepoa aTOMUHHUHT O, KYII Ba Y4OOFIap XOCHJI KHINIT KOOMITHSITH

CH, - CH =CH, - ooh
,-C=

anepo,u ATOMHMHHHI' JCIOKaJUIalllTaH apOMaTHUK 60fnap XOCHJI KHWJIHWII

KOOWJIMSITH:

XYIIOCAJIAP
Ty3unum Qopmynanapu - aTroM CHMBOJUIAPUHUHT TapTUOMHM KYUIMIIHIIN.

Mopnennap Tapukacujga SJIEKTPOHIW - HykKTanmu JIblouc dopmynamapu, rpadux

Carbon occurs in all known organic life and is the basis of organic chemistry.

When united with hydrogen, it forms various hydrocarbons that are important to industry
as refrigerants, lubricants, solvents, as chemical feedstock for the manufacture of plastics and
petrochemicals, and as fossil fuels.
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Ty3uwnuin  dopMmynanapy,  KACKApTUPWITaH  Ty3widil  (GopMmyliaiapuiaH
doitnananmiaam.

Opranuk  OMpPUKMAHUHT  Ty3wnuml  QopMmyiacMHH  OWiraH  Xojja,
KyWUJaruiapHy aHUKJIAIl MyMKHWH:

1) Monekynagard aTOMJIapHAHT OOFJIaHWII TapTUOWHH;

2) MoJiekyia MaHCYO cuHGbHH (TYHHUHTaH KU TYHMHMaraH);

3) onnuit, Ky1i-, ya0orapHUHT, Oyica YK OorapHU aHUKJIALL;

4) arap Oynca aToMyapaary 3aps/UIapHA aHUKJIAII;

5) yriepoa aTOMJIapUHHUHT THOPUIJIAHTaH XOJIaTHHH,

1.2 KuméBuii 6or1aHuI TypJiapu

Opranuk 6upukmanapaara KuMEBU OOFIaHUIIUTAP KOBAJIEHT, HOHIIH, TOHOP-
aKIEnTop, CEMUITIONSAP OYIUIIN MyMKHUH.

KoBaJjieHT O00FIaHUII. YTIJIepoa aTOM OPOMTA/IAPUHUHT THOPHIAHU T

Opranuk OupukManiap KUMEBUN OOFJIAHUITHUHT aCOCaH KOBAJICHT OOFJIaHUII
Typu opkKaim Oofnanrad. KoBasieHT OOF TaOMAaTHMHHW TYIIYHTHPHUIN YYyH TYpJId
moxaemapaan Qoinananwianu. Oaauil MOJETHUHT aCOCH MKKH DJIEKTPOHIIU
yMymIamyB Oymm0, MOJEKyiamard xap OWp aroM dJIEKTpOoH XKy(pTu opKaim
OofiaHanu. DJNEKTPOH TYIKWH Ba 3appada XyCyCHSATIApUra 3ra. JJIeKTPOHHHHT
XapakaTUHU SIPO aTpoduaaru EKTPOH OYIyTH KYPUHUIIUAA TaCBHpJAIl YUyH
TYNKUH (QyHKIMsACUAaH (oiigamaHwiaan - dJIEeMEHTap XaKMJArd SJIEKTPOHHUHT
amom opoumanu ned atalyB4d Mapxys Oynwim >xoiu. Kumésnit 60rnanuIn Typu
aToM OpOUTAJIIAPUHUHT TabCUPJIANTYBY OUJIaH aHUKJIAHAH.

Amom opoumanu - >IEKTPOH MaBXKYyA OVIUII 3XTUMOJIU MaKCUMasl OyiaraH
¢dazo kucmu. AToM opOuTaIapu IIAKIH, yodamuapu, (pa3zonard WyHaITaHIUTU
Ownan  dapkiaHaau. YriaepoJ — aromiapu  opOuTaiapy  Ba  yJIAPHUHT
KoH(purypanusacu (JIEKTpOHIap OwiaH TYITHPUITAH OpOWTAUIapu) Kyhuaa

KCIITUPHIITAH.

Orbital hybridisation.... In chemistry, orbital hybridisation (or hybridization) is the
concept of mixing atomic orbitals into new hybrid orbitals (with different energies, shapes, etc.,
than the component atomic orbitals) suitable for the pairing of electrons to form chemical bonds
in valence bond theory.



Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

S-OpOuTanma »oWnamraH 3JEKTPOHJap S-dJeKTpoHmap Aevmnaan. Cakkus
maKiuaara opoutamnap p-opoumannap aevwnanu. p-OpOutanga Kouamirad
AJIEKTPOHJIAP p-3MEeKTpoHnap aeimnanu. VKKu SIeKTpOHIM KOBAJIGHT OOFiap
xocusl Oynummaa OuMp aTOMHHHT OWp AJICKTPOHIM opOuTamu OOIIKa aTOMHHUHT
XyIJIU [MIyHAa opOuTany OWjlaH TabCUpJIAMIaTd Ba MKKHU AJIEKTPOHIN OOFIOBYU

MOJIEKYJISIp OpOUTANT XOCHIT KHJIA U,

V4
¥ z z y |
y y y
XK = X X X
|
. s P, P, P,

1.1-pacm. Yenepoo amomnapu opoumaniapu waxiu

J

Crpenkaiap  OuiaH  JJIEKTPOHJIAPHUHT  COMHJapu  OenruiaHagd -
ANEKTPOHJIAPHUHT Y3 VKU arpoduaa ailaHUIl MWYHAIWIINA COaT CTEepJIKach
fiynammm Gyimaa 6yiaca T kapama-kapimm Oynca | Guaan Genrmnanamu. burra
opOuTania pakaTruHa UKKUTA 3JIEKTPOHIIAP KOMIAUIITN MyMKHH Ba yJiap KapMa-

KapIly WyHaiaraH OYJauIyg mapT:

4 + ¢ —> % AO - amom opoumanu

AO AO MO MO - monexynap opouman

Acocuii Xxomarna yriaepoJ aTOMHU TAalllKd DJJIEKTPOH OYJIyTHMHH HKKHUTA

Ky(TiamraH S-3J€KTPOH Ba HMKKHUTa Ky(TiammMaraH p-d3JIeKTPOHIAp TallIKUI
sTaau. YTiepo] aTOMUHUHT TAIIKH 3JIEKTPOH OyJIyTH TY3WIHMIIUIAH KeIUO YUKuoO,
kuMEBUM OOF (akarruHa oKydTiamMaraH p-3JEKTPOHJIAp XHCOOHWra XOCHII
OYIUIIN MYKMUH.

JlekuH yriepol AaTOMUHUHI Y3ura XOCHUIHM IIyHAAKW, OyHIail KUMEBUIA

OOFJIaHUIII XO0CHIJI KHHMaﬁHH; XaKuKaraa, 6apqa xXoJarjapaa yriepoa aroMu

In atomic theory and quantum mechanics, an atomic orbital is a mathematical function
that describes the wave-like behavior of either one electron or a pair of electrons in an atom. ...
Each such orbital can be occupied by a maximum of two electrons, each with its own spin
guantum number s.
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KYIIHA aTomJiap OWiaH OOFJIaHUIITa Y3UHUHT TalllKKU JIEKTPOH OynyTuaaru 6apua
TYpTTa BaJICHT JIEKTPOHIApUHU capdmaiiam.

bynna meran CH, monekynacuaa 6apua typrra C — H Gornap kuMEBUN TEHT
(ynapaa OOF Y3YHJIMTHM Ba DHEPTrHsiCM OWp XWJI) DKAHIWTU TaXpuOjiap OpKaiu

UCOOTJIAHTaH.

22|y
11 2[4 [4]4
Yenepoo amomununz muny xonamu 2s *
1s%2s°2p? 122|4y

Yenepoo amomununz Kyeonean xonamu
1s22s12p®

1.2-pacm.Yenepoo amomunune acocuii 8a Kyzeoneamn xoiamu

VYrinepoa aroMu TalmKK TabCUpP HATWXKACHIA, KY3FOJNTaH XojaTra YyTaju,
OyHma WKKM OKyQTiamraH 2S-3JIeKTpOH TMapuajaHaad Ba ylapAaH Oupu
2p-opbuTtainra yTaum.

Ouau Ky@Tiammaras 3JeKTponap 4 Ta, S-opOUTan 3JIEKTPOHIIAP SHEPTHUICH
p-opOUTaN PHEPTUACHU]IAH KaM, IIYHUHT Y4YyH yJap TYpTTa Oup Xui OOFiap XOCUI
Kuja onMaiau, Oy MeTaH MoJyiekyjlacu OwinaH onub Oopuirad Taxpuodaiap
HaTKanapura 3u.

Hazapusau taxpubanap OuiaH MOCIMTHHU TabMUHJIANI YIyH, aMEPUKAIIUK
omuM JI. Tloaunr (Kumé Ba TuHunuk Oyiinua HobOea MykodoTH cOBpUHIOpPH)
THOPUANIAHUII XaKUAArd Ha3apussHA UITapu Cypaiu.

l'ubpuonanuws - aToM OpOUTAJUTAPHUHT IIAKJ Ba SHEPTHsCU OUp X OYyiraH

opbuTauiap Xocwia KWIMO apajallyBd  Xama dJCKTPOHIap KY(THHUHT

Atomic orbitals are the basic building blocks of the atomic orbital model (alternatively
known as the electron cloud or wave mechanics model), a modern framework for visualizing the
Submicroscopic behavior of electrons in matter. In this model the electron cloud of a multi-
electron atom may be seen as being built up (in approximation) in an electron configuration that
is a product of simpler hydrogen-like atomic orbitals. The repeating periodicity of the blocks of
2, 6, 10, and 14 elements within sections of the periodic table arises naturally from the total
number of electrons that occupy a complete set of s, p, d and f atomic orbitals, respectively,
although for higher values of the quantum number n, particularly when the atom in question
bears a positive charge, the energies of certain sub-shells become very similar and so the order
in which they are said to be populated by electrons
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WUTapWIUIIM MUHUMAal OYJraH XOoJIaTJardu >KOWiamryBUAup. ApanairyBaa KaHJau

opOuTaIap UIITUPOK ITTAHIUTUTA Kapal, THOPUJIAHUIIIHUHT 3 TYPU MabJIyM.

(s+p)-opouman

X X X
uKKuma Sp-opoéumannap yuma sp>-opoumannap
mypmma sp3-opéumannap

Sp-eubpuonanuwu

(s+p+p+p)-opouman

sp-eubpuonanum spi-eudpuonanum

1.3-pacm. Yenepoo amomu opoumannapunune cubpudnanuus mypiapu

sp® - Twépuananmm. Bynnail rubpumuiannmaa 6urra 25- Ba ydra 2p-
opbutamap apanamanu. S-OpOutan ¢azomarn y4 VYKIM KOOpAuHaTajmapia
YKOMJIAITaH Iap miakira, P-opouran raduten maknura sra. Hatmxkana typrra 6up
XWI TUOPWIJIAHTaH, SIPOHUHT OWp TOMOHHAA OHJIEKTPOHJAP 34 >KOWJAIlraH
opoutammap xocun OVmanu. bapua Typrra rubpun opbutamnap dazona Owup-
oupura HucObatan 109°28' Oypua ocTUaaru reoMETpUK MIAKI- «TeTPAdAP» XOCUI
KWINO, KaThuil OeNruiaHrad Xonataa xounamanu. byanai reomerpus metan CH,
MOJIEKyJIaCUJIarTl  YIJIEpOA ~ aroMjapuaard  TypTra  OoFjaHTad  Xy(QT

QJICKTPOHIIAPHUHT MUHUMAJI UTapUINITUHA Ta’bMI/IHJ'IaI‘/JII[I/I.

3
1.5-pacm. Yenepoo amomunune sp”-eubpuonranean xonamu,
MemaHn MOJLEeKYIACU XOCUL OYaumuu

The term*“sp>-hybridization™refers to the mixing character of one 2s-orbital and three 2p-
orbitals to create four hybrid orbitals with similar characteristics. In order for an atom to be
sp®-hybridized, it must have an s-orbital and three p-orbitals.
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sp>- I'mbpuaaanum. By rugpuitaHum - 6urta 2S- Ba HKKATA 2p-OpOHTAI-
JApHUHT apalamyBujiaH xocui Oynanu. byHna ydra ruOpujjianraH opOuTasiap
xocusl Oynanu, ynap OuTra TeKuciaukiaa oup-oupura mucoaran 120° 6ypuak (TeHr
TOMOHJIM y4yOypuak TEKHUCIMIM) OCTHJA JKoWjmamanud. YuyuHuM 2p-opOutaln
rUOpUASIaHUILA UILITUPOK STMANIN, Y3UHUHT JacT/Ia0KU MIAKJIMHU cakjaad Koiaau

Ba ruOpuUJ opOUTAIIIAp TEKUCIUTUra NEPIEHIUKYJIISAP KOUIaIIaIH.

-@

0233
.-‘

1.5-pacm. Yenepoo amomunune Sp*-eubpudnanuwiu
sp -I'm6puananum. burra 2s- Ba 6utTa 2p-opOUTaUIapHUHT apajiallyBUAaH
Oup TYFpW 4YM3WKIA >KOMIAIITAaH WKKWTAa THUOPHIJIAaHTAaH OpOuTa/iap XOCHJ
Oynagu. ['mOpunaHuia WIITHPOK STMAraH HMKKWTa 2p-opbutamnap Z Ba Y

VKJIapura y3apo NepreHIuKyJsp KOWIamaim.

=
p-
1.6-pacm. Yenepoo amomunune Sp-eubpuonranearn opoumaniap
Opranuk OMpUKMa TY3WIHIIHHUHT yTIEPO] aTOMJIapyu THOPUTAHUIIT TypUTa

— &

oornukuru 1.2-xanBanaa Gepuiras.
1.2-orcaosan

Opranuk OMpUKMa TY3WIAITHHUAHT YIJIEPO aTOMJIapy THOPUJITIAHUTIT TYPHUTa

OOFJIUKJIUTH
I'mopuaiaanum | MoJiekyJia reoMeTpusicu MucoJsiap
3 MertaH, uKIIorekcad(ajJkasia
sp Terpasapux ! ( P,

ITUKJI0AJTKAHIIAP)

OTuseH, TUBUHWI, O€H301(aTKeHIap,
JUEHJIAp, apOMATHK YIIICBOI0POJIAP)

sz Tpuronans

sp Husukim AnernsieH(aJKHHIIap)

The sp>-hybridization is the mixing of one s and two p atomic orbitals, which involves the
promotion of one electron in the s orbital to one of the 2p atomic orbitals. The combination of
these atomic orbitals creates three new hybrid orbitals equal in energy-level.
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KosaJsienT 00f TypJaapm.
KoBaJjieHT 00F X0CcWJI 0yJIMII yCYyJUIapH
KoBasieHt 60of ukku Typiu Oyinamu: curma (c)- Ba mu (1)-00FIiap.
o-bor kuMEBnii OOFIaHYBYM aTOMIIAPHUHT MapKa3JIapuHU OOFJIOBYM YU3UKIIU
aToM OpOUTAJTAPUHUHT KOIIAHUIITN OWiiaH Xocuil Oynanu. o-bormap ucranras: s-,
p- €ku rubpu OpOUTATUTAPHUHT KOTUIAHUIIK OUJIaH XOCUJI OYITUIIN MyMKHH. DTaH
MHUcoIuAa G-00FIapu Xocua oynumu 1.7-pacmaa 6epunras.
® o
v
; -
¢ o @

g (2

1.7-pacm. Dman monexynacuoa kumésuti 6oe xocun oyruuiu

DTraHga Xap WKKWA YIIepoJ] aTOMHUTa Y4TaJaH BOIOPOJ aTomiapu G-OOFiIap
XOCWI KHIMO OHpHKKAH Ba OYHIA YIJIepol AaTOMHHMHI TYpTTAajaH ydra Sp -
ruOpU/UTaHraH  OpOWTAIIAPH HWINTHUPOK dTaaW. Xap Oup yriaepos aTOMUHHUHT
TYPTUHUU Sps—m6p1/m opouranmu C - C koBaJIeHT G-O0F XOCHJI KWiajau. DTaHjaa
ontuta C - H ¢-6ornap Ba 6urra C - C 6-60F 60F 60p. Xap Oup 6-00F OoFaHTaH
aToMJIap MapKasJlapuHu OUpJIAIITHPYBYM YKKa HUCOATAaH CUMMETPHK KOMIaaam.

7m-6002 G-OOF TEKWCIUTHra MEepPHEHIUKYIISIP KOMIamrad ruopuaianMarat p-
aTOM OpOMTAJUIAPHUHT KYHJIaJaHT KOIUIAHMIIM HaTwkacujaa xocun Oymaau (1.8-
pacMm). m-60f xocui Oynumnau CH,=CH; sTunen (3Ten) muconuaa kypamus. Xap
6Up YriIepon aTroMH O-60F XOCWI KWIHIIM y4yH Y4TagaH SP’-THOpHUIAHraH
opOouTaimapuHu capduaii. YJIapHUHT WKKUTACH HWKKUTA BOJOPOJ aToMiiapu
6wiaH G-GOF XOCHI OYIIMINM y4yH, Xap OHp YIIepoj ATOMHHHHI yYHHYH SP -
rubpuianran opouraiapu sca C - C 6oFHUHT Xocwi1 OViuimaa doiganaHagy.

Xap Oup yriiepon aroMuja G-00F TEKUCIUTUTa MEPIeHIUKYJIISp KoWmamraH
ruOpuJIaHMarad p-opouTauiap KoJiaJu. YJIApHUHT KYHAAJTaHT KOIJIAHUIIWAH

aca 7-6or xocun 6ynanu (1.8 Ba 1.9-pacmunap).

In sp-hybridization, the s-orbital overlaps with only one p-orbital. Atoms that exhibit sp-
hybridization have sp orbitals that are linearly oriented; two sp-orbitals will be at 180 degrees
to each other.
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1.8-pacm.Omunen monexynacuoa m-60eHuH2 xocun 6yaumiu

-

‘a i
O, [

Puc. 1.9. Dmunen monexynacunune my3sunuuiu

[ysmait kuaub, STUIEH MOJEKYJIACHIard Yriiepoj aTroMjapu oOpacuaaru
KYIIOoFr OuTTa G-00F Ba UKKWTA 7-O0FIap/1aH TAlTKWII TOTTaH.

VYraepon aromiiapd opacujia HMKKWATa 7-OOFJIApHUHT XOCWUJ OVIUIIUHU
anetwieH (3tun) C,H, muconuna xypub ynkamm3. ANETUICH MOJEKyIacuma Xap
Oup yriepoara OWTTagaH BOJOPOJA aTOMIIAPU OMpPHUKAIU. G- Ba 7-OOFJIap MOAETH
Ba yJap YIyH MOJIEKYJIa XOCHJ OYIUIINHYN KyWuaarnda Ty3uill MyMKHH. Xap Oup
yraepoJ aToMuaa OuTTa S- Ba OMTTAa p-opbuTan Oup-Oupura HucOaTaH YH3UKIIA
JKOMJIAIIraH MKKUTa SP-opOuTan Xocuia Kunb rudopumnanamy (1.10-pacm).
[ /

J c

o

. /

1.10-pacm. Ayemunen monexyracurnume xocun Oyaumiu

Sigma bonds are obtained by head-on overlapping of atomic orbitals. The concept of
sigma bonding is extended to describe bonding interactions involving overlap of a single lobe of
one orbital with a single lobe of another. For example, propane is described as consisting of ten
sigma bonds, one each for the two C—C bonds and one each for the eight C—H bonds.

In chemistry, pi-bonds (z-bonds) are covalent chemical bonds where two lobes of an
orbital on one atom overlap two lobes of an orbital on another atom and this overlap occurs
laterally. Each of these atomic orbitals has zero electron density at a shared nodal plane,
passing through the two bonded nuclei. The same plane is also a nodal plane for the molecular
orbital of the pi-bond.
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Xap Oup yriepoa aToMHa UKKUTAaH THOpHUIJIaHMaral opouTamiap Koiaiu,
yiap ¥y3apo Oup-Oupura meprneHIuKyIsip TEKUCIUKIA *KOoMnalaan Ba KyHAaJIaHT

KOTUTAaHWIIY OWIaH UKKuTa 7-00Fap xocun Oymaam (1.11-pacwm).

- --- > 2py
“«----- >
C 0 »
o
- >
2py “----- >

2p, 2p;
1.11-pacm. Ayemunen monexynacuoa m-60& xocun oyauuu

Aunerunen HC=CH wmonekynacu yuyOboru OuTTa G- Ba MKKHUTa 7-OOFJapaaH

noopar.
KoBaJjieHT 00FHUHI acOCHI XyCyCHAT/IapH

KoBaneHT OOFHUHT acocuil Xycycusataapu Oynap: OOF SHEPTUsCH, Y3YHJIMIH,
HYHamuIM, KyTOJaHTaHIUTH, KyTOJIaHa OJUILTUTH, MOJIEKYJIa XyCyCUATIapUHU Ba
YHHUHT PEaKIIMOH KOOWITUSTUHHU OEITUI0BYN OMUILIAPAMD.

boz snepeuscu - 60r Xocwi OYIUIINIAA aXpalyBud €KUM OOF Y3WIWIIMIA
cap(raHyBUM 3HEPIUs MUKJIOPU. BOF 3HEpruscH - yHUHI MyCTaxKaMJIUK YI4aMu,
y KaHYaJIMK KaTTa 0yica, OOF IIyHYalIuK MycTaxkam OYyiaau.

boz y3ynnucu - OofnaHraH aTOMJIApHUHI MapKasjlapu opacuaaru macoda.
Onnuii 6or C - C, kymboraan C = C y3yH, yubor C = C aca kymboraan C = C
Kucka. Otan mojekynacuaa C — C 6or y3ynnuru 0.154 HM, STUIIEH MOJIEKyJacuia
sca 0.133HM ra TeHr. m-bor xocun Oynummma p-3aeKTpoHap OyIyTHHHHT
KYHAAJAHT KOIUIAHUIIHM HaTWKacuia o-O00F XOCHJI OYMWIIMIArd KOIUIaHUIIIIaH
kampok. lllynunr yuyH, stuneHgaru 7n-0of (606-347x/x/mone) c-6or (347
k/I>k/MOITB) SHEPrUsICHIaH KIYHUK.

Inekmpomanguiiniuk - AaTOMHHHT BQJICHT OJCKTPOHJIAPHU  TOPTHUII

XYCYCUSATU. OJEKTPOMAH(PUNIMKHUHT MHUKIOPUNA XapaKTepucTUKacu Oyiuo,

Electronegativity, symbol y, is a chemical property that describes the tendency of an atom
to attract a shared pair of electrons (or electron density) towards itself.An atom's
electronegativity is affected by both its atomic number and the distance at which its valence
electrons reside from the charged nucleus. The higher the associated electronegativity number,
the more an atom or a substituent group attracts electrons towards itself.
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JUTUI aTOMU HUCOMN 3JeKTpoMaH(UIUru Oupra TeHr ne0 Kaldyn KWIMHIaH

JIBIOMCHUHI ~ OKTETJIap

Mommur mkagacu xwu3mar Kwiaan  (1.4-xagsan).
Koujacura MyBO(PHK KOBAJICHT OOF y4yH Xap Oup aroM OWTTajaH AJICKTPOHU
Oepanm.

DnekTpoH Xy(dTH, arap ynapiard HUCOUA SJIEeKTpOMaHPUUIUK OuUp XUl
Oyca, aTtoMmiap opacuja TCHI TAKCUMIIAHAIH, MacaJlaH:

Cl:Cl
xao0p

H,C : CH,

yman

bynpait koBaneHT OoFaHUNUIap KyTOJaHMarad XucoOaaHaIu.

1.4-xanBai
AlipuM (yHKIMOHAT TYpyXJjapJaru 00F XyCycHUsTiapu
vBOF 3H613FI/I$ICI/IHI/IHF Eor Jlmon Kyr6uan-
yprauda Kypcatruu, E
bor typu Y3YHJIUTH, | MOMEHTH, | TaHJIUIH, Mucosmtap
K /[x/MOb 2+ 3
r, A ubD R cMm
(KKa/MOJb)
Cc-C 347-356 (83-85) 1.54 0 1.30 OtaH
=C 611-632 (146-151) 1.34 0 4.17 OTHIeH
Cc=C 8.33-837 (199-200) 1.20 0 5.87 Auerunex
Csp® - H 402-423 (96-101) 1.11 0.4 1.68 Meran, 3Tan
Csp”-H 427-435 (102-104) 1.10 0.64-0.70 - OtuieH, 6eH301
Csp-H - 1.08 1.05-1.10 - Anetnnen
C-F 427-485 (102-116) 1.38 1.41 1.44 CH;-F
Cc-Cl 330 (79) 1.78 1.90 6.51 CH; - Cl
C-Br 276 (66) 1.93 1.80 9.38 CHs; - Br
C-1 218 (52) 2.14 1.25 14.61 CHs- |

Kymuunuk sieMeHTIapHUHT yIJIepoja aTroMmiiapu OujlaH XOCHJI KUITYBYU

KypTr

ANEKTPOMaH(PHUIUIUTH KaTTapoK OYITaH aToM TOMOHTAa KYIPOK CHJDKUTaH Oyianw,

XHUCOOJIaHAIN:

Oornap AIIEKTPOH

Oormapu  KyTOJaHTaH ynapjaa

AJIEKTPOH OyIyTIIapu TEHT TaKCUMIIAHMAMNIN:

.. o+ .. O-
HC:Cl: éxu  HC—:Cl:

Xjaopmeman

3 .
Sp”-I'mOpunanran yriaepoj Ba BOJOPOA AaTOMUHUHI 3JIEKTPOMAaH(PHUIIUIU

KaMm ¢dapK KWiaaW, NIYHUHT y9yH ankaH wmoinekynacugarm C - H OGormap

lonic bond: a bond formed by the transfer of electrons from one atom to another resulting
in the creation of oppositely charged ions.
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KyTOnanMarad. p-OpOuTaTHUHT THOPU OpOUTATUAATM XUCCACH KaMaiinb Oopuiu
OwiaH yriaepoJ AaTOMHHHUHI 3JeKTpoMaHpuinuru optud Oopaau. MacanaH,
Sp?’-m6pnzmaHraH XOJaTHIATH YTIIepo ] aTOMUHUHT 3JeKTpoMaHbuiinuru 2,5; sz-
ruOpuyTairand  yuayH 2.8 xampaa Sp-ruOpuananranu y9yH 3.1 ra TeHr. Sp-
['uOpumyianran yriiepon aToOMH 3JIEKTPOMaH(DUIIUTH FOKOpU OYIIUIIM aJKUHIAP
CE3WJIApJIM KUCIIOTa XyCyCcusTIapura sra Oyauiura Ba MeTajuiap, Macajlad HaTpui
aMuau OUJaH Ty3J1ap XOCHI KMIUIIUTa Ou0 Keau.

1.4-arcaosan
bab3u snementinapausr HoauHr 6yiinya HUCOMit anekrpomaHnpuiinuk (OM)

KypCcaTruaiapu
I 1 i v \Y \ VIl
H2.1
Lil.0 Bell5 B2.0 C25 N3.0 03.5 F4.0
Na0.9 Mgl.2 All.5 Sil.8 P2.1 S2.5 ClI3.0
KO0.8 Cal.0 Gal.6 Gel.8 As2.0 Se2.4 Br2.8
I 25

bornanran aToMiapHUHT dMeKTpoMaHuitmuru Gapku opTud GopuIiy OuiaH
OOFHUHT KyTOJaHTAHJIWUTH OpTUO Oopanmu Ba KyTOJaHMaraH KOBAJICHT OOFIaH
KyTOJIaHTaH OOF OpPKAJNU 1/oH11 OOFIAHUTITA YTUIIT Ky3aTUIA/IH.
A: A KyrO6manmaran KoBajeHT O0F. ATOMIAPHUHT 3JIEKTPOH OpOUTAIIIApU OUP XHIT

Kyr6anran koBasieHT O0F. A aTOM AJIEKTPOH opOUTamu B aTtoM opOuTamuaaH

KaTTa
Hon Oof. YMymiamran >JeKTpOH OyJIyTH MaBXKyJ 3Mac, UOH OOF Kapama-
A B KapIid 3aps/UlaHraH  3appadajap opacuaa dDIEKTPOCTATHK TOPTHIIYB
HATWIKACHJ1a XOCHJT Oy IajIu.

Kymoénana onysuannux - OOF 3NEKTPOHIIAPUHUHT TAIIKH AJIEKTPOH MailIoHU
TabCUPHIa KUMEBUI peareHTNIap €KW SPUTYBUH OWIIAH apaslallivil KOOWITUSTUIHP.
Kyr6mana onyBYaHIWK SJIEKTPOHJIIAPHUHT XapaKaTyaHJIUTH OWjiaH aHUKJIAHAIW:
ylap sSiApoJaH KaH4a y30K Oyiica, NIyHYaJIMK XapakaTdaH. m-borapHUHT KyTOJIaHa

OJIYBUAHJIUTH G-6OFJ'IapHI/IKI/I,IIaH KaTTa. KYT6J'IaHa OJIYBUAHJIMK MOJICKYJIAHUHT

Isomers are compounds that have the same molecular formula but different structures.
Binding energy, bond length, communication direction, polarity, polarizability



Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

KyTOJaHTaH peareHTiap OwiaH peakuusulapuiard pPeakiuoH KOOJIUSITUHU

Oenrunad 6epaau.

? 4
XVJIOCAJIAP

Arap xkuMEBHMI OOFJIaHTraH artomjap ’JeKTpoMaHpwuitnuru Oup xun Oyrica
KOBaJeHT Oof KyrOjaHmarad. boFJaHraH aTOMIJIAPHUHT 3JIEKTPOMAHPUIIIHK
dapku optud OGopuiu OWIaH KyTOJIaHTaHIUK OpTUO Oopanu. Arap IM > 2 6yica,
OOF WOHJAPHUHT DJIEKTPOCTATUK TOPTUIIYBH HATWXAAacHIa XOCWI Oymanu,
KUMEBUHM OOF 3ca MOH OOFIaHMII 1e0 aTanau.

KuméBuit OornaHumiHUHT OOIIKAa Typjapu HaMyHaBUW TOMIIUPUKIAP
eunMuza Oaradcun Oepuiras.

1.3 YpunGocapiapHuHT 3JeKTPOH 3P PeKTn

KumEBuit peakiusnapiard OpraHUK MOJEKYJIAHWHT (DAOJUIUTH DIIEKTPOH
3UYWIMTHHUHT MOJICKYJIaJIard TAKCUMIIAHUIIIN OuUiaH OOFJIHK.

OnexkTpoMaHUUAIUTH  Xap XWJl OYyiraH aTOMJIAPHUHT OUPUKHILIUIAH
MOJIEKYyJIalard 3JEKTPOH 3UWIMKIapH, YPUHOOCApIApHUHT JJIEKTPOH 3hdexTn
Owian OOFnWK Typiuya TakcumiianHaau. Wkku typaarm sddext dapkianaau:
uHIYKTHB 3P dexT (l,4,) Ba TyTamum éxu mezomep (M, ;) 3bdext.

Nunykrus 3¢ dexr

ATOMJIADHUHT 3JEKTPOMAaHUUIUK KypcaTTUWwiapyd TYPJIWYaIuTH OWIaH
OOFJIMK SJEKTPOH OYIyTIAPUHUHT G-OOF UM3UFU OYHWYa CHUDKUINA WHAYKTHB
addekT nerinnaau.

NuanyktuB 3¢ dext c-60F OYitmua TYFpW cTpeika OuilaH TacBUpJIaHAIW Ba

3JIEKTPOHJIAP 3UUIUTMHUHT CUJDKUII WYHAIUIIVNHU KypcaTau.

lonic bonding is the complete transfer of valence electron(s) between atoms. It is a type of
chemical bond that generates two oppositely charged ions. In ionic bonds, the metal loses
electrons to become a positively charged cation, whereas the nonmetal accepts those electrons to
become a negatively charged anion.



Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

DJIeKTPOHJIApHU Y3Ura TOPTYBYHU YpuHOOCapiap, Mar@uil undykmus 3¢hghexm
(-1) namoéH >Taam.
DJIeKTPOHJIApHU V3UJaH UTapyBUYM YpuHOOCapiap 3ca, mycoam uHOyKmue
o¢hhexm (+1) HaMmO€H 3TaaH:
o'+ o'+ o+ -
CH,—» CH,—» CH,—» OH

OH - 2ppyxu =3,4,
CH; - 2ypyxu +3,4,

Me3zomep 3¢ dexT (TyTam 3¢p¢eKr)

Arap Mosekynaja Kymooraap oaauii 6ofnap OuiiaH KeTMa-KeT KeJica, TyTall
OupuKMaiap Xocwi Oyiaau.

Mesomep agppexm (mymaw s¢ppexm) éxu M,y — Oy ypunbocap
AJIEKTPOHJIAPHUHT TT-OOFJIap CUCTeMAacH, Oup 7-O0F IEKTPOHIAPUHHU KYIITHHU TT-OOF
ANEKTpOHJIapu OViu4a TabCUPW HATHWXKACUAMP. TyTall CUCTEMa UIyHHHTJEK,
MoJIeKyJaZa KYImOOF Ba p-dJEKTPOHJIap yMyMiallMaraH YpuHOocap Oyiran
MoJIeKyJanap/Ja Xam Ky3aTHIa/Iu.

1,3-Oyraguen Monekynacuau Kypub unkamus (1.12-pacwm).

FYYY)
H,C = CH - CH = CH,
1.12-pacm. 1,3-6ymaouern monexyaracunune my3uiumiu
bupnHYM Ba WKKWHYM Xamja YYMHYM Ba TYPTHHYM YIJIEPOA aTOMIIApH
opacuaa Kymioornap Oop. Arap WKkuTa Kyumioorjap Outra oaauil Oor OuiaH
aXpatuiarad Oyica, THOpUAJIAaHMAraH TYpTTa p-opOuTaiap o-O00F TEKUCIIHTUTA
MePHEHANKYIISp, Oup-Oupura napamwien xovnamanan. [yaunar yayn C-1 Ba C-2,

C-3 Ba C-4 arom yrieponiap p-opOUTAIUIAPHUHT OUP-OMPUHHU KOTUIAIINA amalra

omanu, mry Ownan Oupra C-2 Ba C-3 yriepoa aTOMIIAPUHUHT OUp-OUpUHU

In chemistry, the inductive effect is an effect regarding the transmission of unequal
sharing of the bonding electron through a chain of atoms in a molecule, leading to a permanent
dipole in a bond. It is present in a o (sigma) bond as opposed to electromeric effect which is
present on a z (pi) bond.

The mesomeric effect in chemistry is a property of substituents or functional groups in a
chemical compound. It is defined as the polarity produced in the molecule by the interaction of
two pi bonds or between a pi bond and lone pair of electrons present on an adjacent atom.
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KOIUTAIllM Y4yH KYIIMM4Ya mapout naipo O0ynamu. Hatwxkana, yriepoa 3aHXupu
OyiiMya TEHI TAKCUMJIAHTAH SIXJIUT 7-3JEKTPOHJAp OYJYTUHUHT XOCUJ OYIUIIN
Ky3aTWJIaaAd. OJEKTPOH 3UWIMTMHUHI OyHJall TaKCUMIIAHUILU 7T, T-1mymaiiuis

nevimnamu (1.13-pacwm).

1.13-pacm. 1,3-Bymaouen monexyracuoazu Sp2-2u6pu0ﬂaHum
Tyrammuiga MyHHHTIEK 7-O0FHUHT MKKUTA 3JEKTPOHHM Ba yMyMJalIMaraH

annekTpoH xydrura (YIXK) sra 6ynaran KyuriHu p-opOuTaliapu HIITUPOK ITHUILIU
MyMkuH. TyrtamumHuar Oy TypH p,7-Tyrammm 1ed aramaan. Macanas,
aMUHO3TEH  MoOJeKyJacuaa a30T AaTOMUHHMHI  p-OpOMTaNIM  KYIIOOFHHUHT

7T-cUcTeMacu OujiaH KOIUIaHUO, p, 7-TyTallUII XOCHIT OViIaau:

H,C = CH - NH, Hi: T— VXHZ H,C = CH - NH,

p-Opbutanau rerepoatoM cakinoBuu ¢yHkimonan rypyxiap (-NH,, -Cl, -OH,
-SH, -OCHjs), ymymiamnimMaran 3JIeKTpOH Ky(pTIapu OuiaaH p,7-TyTall MOJIEKYJa
XOCHJT OYIUIINIA KaTHAIIA/IH.

O yHKIMOHAI TypyX (YpunOocap)map AIEKTPOHOIOHOP Ba
ANIEKTPOHOAKIIETITOP OYIUIIM MyMKHH. DJIEKTPOHOAOHOP YpuHOOcapiap mycoar
MHAYKTUB 3 dektra (+1,4,) Ba MycdaT Me3omep >ddekTra sra 6ynany, MacaaaH
QMKW paJuKaimiapu. OJEKTpOHOAKIenTop YpuHOocapiap MaH(pUl WHAYKTUB
adexr (-l,p4) Ba Manduit mesomep 3ddekt (-M,y;) 3ra, MacanaH HUTPOTYpPYX.

bab3u ypunGocapiapaa mycoatr mezomep 3¢gdhektT Manbuilt THAYKTUB dddexTaan

lon: a chemical species that bears an electrical charge.

An electron withdrawing group (EWG) draws electrons away from a reaction center.
When this center is an electron rich carbanion or an alkoxide anion, the presence of the
electron-withdrawing substituent has a stabilizing effect. Examples of electron withdrawing
groups are. halogens (F, CI).
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YCTYyH KellaJu, mMacajaH aMHHO-TYpyX, Oab3aH aca YpunOocapiapjaa MaHuUii
uHIYKTUB 3 PexT MmycOat mezomep 3P dekTaan yCTyH Oynaau, MacanaH XJIOp Ba
Opom arommapu. Me3omep odbdekTHr TrpaduK TACBUpPIAIl YYYH OTrpHU
CTpenkanapaad, WHAYKTHB J((exT - o-00F uum3uru Oyiinua crepikaiapiaH
doitnananwaam:

i o o+ o

CHy—> CH,—> CH,»F o sl

NunyxtuB s dextaan dpapk kb, mezoMep 3ddekT Tyrain cuctema oyinua
cyHmacnaH (kamaiimacnan) y3atwiaau (1.14-pacwm).

1.14-pacmaa mandwuii mesomep 3¢pdextra (-M,,,) 3ra OYIraH Ba 3IEKTPOHIAD
SUYIIMTHHU y3Wra TOPTYBYHM YpuUHOOCApiap TabCHUPUAA AJIEKTPOH 3HUIMTHHUHT

KaiiTa TaKCUMJIQHUIIN CXeMacHu OepuIIraH.

9 N
(¥c? vc?
CH, (e cgEH CO SH C@
U U

nponenan

Oen3o0il Kucioma Oenzonumpun

1.14-pacm. Mangpuii mesomep sgppexmea (-M,yq4) 52a 6ynean ypunbocapnap mavcupuoa
INEKMPOH 3UUTUSUHUHE CUTHCULUU CXEMACU
1.15-pacmaa mycOaT mezomep adpdexrtra (+M,yy) 3ra OYIraH Ba 3JIEKTPOHIAP

3UWINTH CWDKHUIIMHMA Y3ujaH (yriepoa OofjapH CHCTEMAacH TOMOHIA y3aTalu)
UTapyBuUM  ypuHOOcapiap  TabCUpHAA  AJIEKTPOH  3WWIMTHMHMHI  KalTa
TAaKCUMJIQHUIIM cXeMmacu Oepuirad. MosieKyJaHUHT KOJITaH KUCMHa 3JIEKTPOH

SUYJINIH OpTa/au.

C. /CH3 \

0] Cl

¢ ¢ AN

C C CH,=CH-SH
L) k) IMEHMUOJ

MEmOKCUOEH30.1 X/10pOen3on

1.15-pacm. Mycoam mesomep sppexmea (+M.,qq) 22a 6ynean ypunbocaprap mavcupuoa

ANNEKMPOH 3UHUTUCUHUHS igadma MAaKCUMIAHUUUU cxemacu

An electron donoris a chemical entity that donates electrons to another compound. It is a
reducing agent that, by virtue of its donating electrons, is itself oxidized in the process.
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1.16-pacmaa mycbat mezomep 3¢ ekt (+M) Ba Manduii uHAYKTUB dPdekTra
(-1) ora Oynran ypuHOOCap TabCHpHIA OSJICKTPOH 3HWIMTHHHUHT KaWTa

TaKCHUMJIAHHUIITHN CXEMaCu GCpI/IJ'IFaH.

CH, = CH—> O <«CH,

sUHUIMemUNIPupu

CH,-CH=CH —»NH,

1-amummp0nen

CH,=CH - Cl
XJ10pImen
1.16-pacm. Mycboam mezomep s3¢ppexm (+M) ea manguii unoykmue sghgpexmea (-1) 32a
bynean ypunbocap mavcupuod NeKmpon 3ULIUSUHUHS KAma MaKCUMIAHUUU CXeMACU

1.5-xanBanga 6as3u YpuHOOCAPIAPHHHT JIEKTPOH ekt Oepusras.

1.5-o1caosan
Typiu ypunOocapaapHUHT 3JIeKTPOH 3¢ eKTH
- JeKTPOH 3P peKT
Ypunbocapap Nupykunon Meszomep
Ankun rypyxiapu (R) +1 -
-NH,, -NHR, -NR; -1 +M
-OH -1 +M
-OR (-OAlk) -1 +M
-SH -1 +M
I"anorenmnap (F, Cl, Br, I) -1 +M
>C=0 -1 -M
-COOH, -COOR -1 -M
-NO; -1 -M
-CN -1 -M
-SOzH -1 -M
XVJIOCAJIAP

Pacmutap, sxagBannap KypcaTuruuiapuaa Oepuiran Hazapuid MaTepHauIapHu
Ownb, Tasaba OpraHUK MOJEKYJATapHUHT TY3WIHII (OpMYyJIaapuHu TYFpHU

€3UIIHU YPTaHUILN KEPaK:

Donor-Acceptor Bond (also coordination bond), a term denoting one of the ways in which
a chemical covalent bond is formed. The ordinary covalent bond between two atoms is due to the
interaction of two electrons, one from each atom. The donor-acceptor bond is formed by a pair
of electrons from one atom (the donor) and a free (unfilled) orbital from another (the acceptor).
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a) JIbrouc popmynacu Oyiinya,

0) rpaduk Ty3uiuil GopMmyiagapuHy,

B) KUCKapTHPWIITAH TY3WIUII (OpMYyTaIapuHU.

Opraauk MOJEKYJIaHUHT TY3WIUII (GOpMyJIacHIaH KyHHIaruiapHu aHHUKJIAll
MYMKHWH:

1. Opranuk OMPUKMAHUHT CUHGUHU: XAIKaIU, allUKINK, TYHUHTaH, TYHUHMAaraH,
Hevarta Kymooru, yuboru 6opauru, atromnap Y 32K Ba 3apsajiapu MaBKyJIUTH.

2. KoBasieHT OOFHUHT TYypUHH (cuema-, nu-) yIapHUHT XOCUJ OVIUIINHU, YTJIEPOT
ATOMMHHUHI OpOWTAIMHU TUOPHUAJIAHTaH XOJIATUHHU, aTOM OpOUTAJIIAPUHUHT
THOPU/UTAHMII  Ha3apwWsICM  acOCHJa OPraHWK MOJICKYJAHWHT  TY3WIHIIWHA
TabpuQIIaLL.

3. Monekyna TapkuOumara aTomiaap opacuaa OOFIapHUHT TYpUHH (hapKJIali:
KOBAJICHT, MOH, JOHOP-aKLENTOpP, CEMUIIOJIAP.

KoBaneHT OOFHMHI acocuil xapakTepuUCTHKacu (OOF Y3YHJIUTH, SHEPTUSCH,
KyTOJIaHTaHJINTH, KyTOJaHa OJyBYAHJIMTH) JKaJBal Iakiuga Oepwirad. by
MabJIyMOTIapaaH ¢oiaanianu0, MOJEKyIaJari 3JIeKTPOHIAPHUHT TaKCUMIIAHUIIIU-
HU TYIIYHTHPHIN, WHAYKIMOH Ba TyTtam (Me3oMep) ddexr Ownan OOFIHK
ANIEKTPOH OYJIyTJIApUHUHT CWJIMIIHHM acociialll MyMKHH. BoOF y3yHiwmru Ba
sHeprusicujian  (doigananud KUMEBUNM peakius JaBOMHUIA MOJIEKYJajlaru
y3rapunuiapHu aBBajIAaH aUTHII MyMKHH.

Tanaba yuyn rwkKopuoacu maviymomaapuu oOunuw, "Opeanux xume"
Kypcuoazu OOwKa Myxum OyIumMIapHu myuyHuwl y4yH 3apyp.

1.4 Opranuk peakuMsiJIApHU TYFPHU €3UIII

Opranuk peakiusiap *ynaa Ky, Oup Heuya MWJUIMOH. YJIapHU KaHjai sciabd
Koy, Ypranum MymMkuH? Kumérapmap ymapHu Oup Hewa yMmMyMuil Oenruiapu

opkaiu ¢apkian Ba cHHGIANTHA MyXUM 1e0 Owtaaunap.

Substrate (chemistry), the reactant which is consumed during a catalytic or enzymatic
reaction

A reagent /ri ‘erdzont/ is a substance or compound added to a system to cause a chemical
reaction, or added to test if a reaction occurs.
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Peaknusira xupuiyBuYd Mopaaanap, dacmiadku Xxom auié, XOCWI1 OYIyBUH
OpTaHUK OWpHUKManap 3ca - peakyus maxcyromiapu pAevnnaan. JlactmaOku
OpraHuK MoJIeKyJanapJaH OUpUHU CyOCTpaT, MKKMHYU MOJIEKYJIaHH (OpraHuK EKu
HOOPTaHUK) peazenm Aeb aTtamaau:

cyocmam peazenm

CH, + Cl, —™» CH,CI + HCl

%r_/

oacmnadku xom awé maiiép maxcynom

Jlactnabku MoJIeKyna CcyOcTpaT TapKUOWJaru Y3rapululapHU Ypranuo,
cyOCTpaTHUHT y3rapuiiiu O0Viindya Oup Heua Typiapra (apkiam MyMKHUH:

1.Vpun onmmm peaknusicu (S - cuMBoIH GHIaH GeNTHIAHAIN) - CyOCTpaTaaru
atoM (€kM aromyap TYPYXM)HUHI OOIIKa aToM €KUM aromiap Typyxura YpuH

AJIMAaIlTMHUIIIN

CH, + Cl, —» CH,CI + HCl

By peaknusma MmeTaHaaru BoJopo aTOMHU XJIOP aTOMH OWJIaH aIMalTuHAIH.

2. bupukuim peakmusicu (4 - CUMBOIM OWIaH OeNruiIaHaan) — CyOCTparTaaru
7-OOFHUHT Y3WIHIIK XUCOOUTa OOIIKAa aTOMHUHI OUPUKUIIMU Ba SIHTM O-OOFHHUHT
XOCHWJT OVITUIIIN:

CH,=CH, + HCl —» CH,-CH,CI

Jlactnabku XoM amé 3TUIEH MOJIEKYIacH KYIIOOFHIArum-O0FHUHT Y3UJIHIIN
XHCOOUTa BOJIOPO XJIOPUJT MOJIEKYJIaCH OUPHKAIH.

3. DmuvuHupnanum peakmusacu (akpaymm) - (E - cumBonu  OwiaH
OenruiiaHagu) — nacTiaabKku cyOCcTaT MOJEKYJIacu aTomiap TYPYXHHH aXpaTuo

peaKuAra KUpumau.

Substitution reaction (also known as single displacement reaction or single substitution
reaction) is a chemical reaction during which one functional group in a chemical compound is
replaced by another functional group.

An addition reaction, in organic chemistry, is in its simplest terms an organic reaction
where two or more molecules combine to form a larger one (the adduct). ... An addition reaction
is the reverse of an elimination reaction. For instance, the hydration of an alkene to an alcohol
is reversed by dehydration.

An elimination reaction is a type of organic reaction in which two substituents are
removed from a molecule in either a one or two-step mechanism. The one-step mechanism is
known as the E2 reaction, and the two-step mechanism is known as the E1 reaction.
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burra  Mmypakka®  MoJeKyjga ~ MKKMTa  OAJMHPOK  MoOJeKyJajapra

OJIMMUHHPJIIaAHAN:

o 1@
CH,-CH,-0H -2:Hy cH =cH, + H,0

4. I3oMepIIaHuIl peakuusacH (KaiiTa rypyxJIaHuIi) — CyOCTpaT MOJIEKYIacH/Ia
aTOMJIAPHMHT TY3WIHINKAA KalTa TYPYXJaHHMII - H30MEPJIaHuII OuiiaH Oopaauran
peakusiap:

_AlCl,
CH; = CH, = CH, ~ CH, ~CH, —= CH, - CH,~ CH - CH,
CH,

M3oMepnaHuiga MOJICKYJIagard aTOMJIAPHUHT OOFJIAHWII KETMa-KeTJIUTH,
nry Ounad Oupra KUMEBUNA TY3WINII Y3Tapaju.

AjipuM Xomatnapaa, 3apypuit €k Tanad KWIMHTAH Tai€p MaxCyJOTHH OJIHIII
YUyH JacTIa0KH XOM améaapHu TYFPH TaHIa Kudos Kuiaau.

bab3u xonmatnapaa peakUUMsSHUHT aMajra OWIWII WYHAIWIIN  KEepPaKIu
HaTW)Kara MocC KenMaiau. MacanaH, OponwieHHH BoJopoA OpomMuj OwusiaH
peakiusicuia 2-0poMIponan Xxocui Oymaau:

CH;,-CH=CH, + HBr —» CH3—(|:H—CH3
Br

Arap nactmaOku MoJja TapKuOWaa KHCIOpOoJ €KW TEPOKCHIJIap H3JIapu
Oynca xam, peakius HyHanumM y3rapud Ooika moajaa - l-GpommporaH XOCHII
oynanu:

CH;-CH=CH, + HBr —» CHS—CHZ—(llH2
Br

bynn TymyHATHpII Y4yH MOJIEKyJaJaru WYKH Y3rapuIUIapHHA, KUMEBUU
peaxius BaKTUAAary JIEKTPOHJIAPHUHT KallTa TAKCUMIIAHUIIIMHNA OMIIUII 3apyp.

Kumésuit peakmusuiap Oup KuMEBHI OOFHUHT Y3YJIHIIUA Ba OOIIKA KUMEBUIA
OOFHUHT Xocun Oynumiy OwuiaH amanara omanau. MKku snekTpoHsu OOF Typiu

ycyJuiap OWIaH y3yJIuIlId MyMKHUH:

Organic farming practices reduce pollution, conserve water, reduce soil erosion, increase
soil fertility, and use less energy. Farming without pesticides is also better for nearby birds and
animals as well as people who live close to farms.

Isomerization, the chemical process by which a compound is transformed into any of its
isomeric forms, i.e., forms with the same chemical composition but with different structure or
configuration and, hence, generally with different physical and chemical properties.
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AH B—» A+B
A/: B —» A®:k B6
A /B —»A+B"

Peakuusinu peareHT MoJieKyJacuaard OOFHUHT Y3WIMII YCyiu Oyiinua
VpraHuwinIlIg MaKkcaara MyBO(MUK.

bor y3ynumm Oyitnda peaknusiiap paouxai Ba uoHIU Peaknusiapra 0ymuo
YpraHuiau.

Panukan peakmusuiap KoBajJeHT OOFHMHI aToMJjiap Opacujia CUMMETPHK -
(roMONUTHK) y3ynuiu Omian 6opaau. MKku smeKkTpoHiau OOFIap TEHT ypTacujiaH
OynuHaaM, HATIKAJa peareHT MOJIEKYyJacu HEWTpall 3appadajiapra - aToM €Ku
aTomJIap rypyxura - xxy(dTiammaras 3JIeKTPOHJIAP - paoduxaiiapea nmapyaiaHaIu:

H3C/:—/H + C|/;t| —» H,C: Cl+ H:Cl

HNonnu peakuusuiap OOFHUHT HOCUMMETPHUK (TE€TEPOJIMTHK) MapyaiaHUIIN
OwraH xapakTepiiaHagu. Molekynagard yMyMJjaliraH JJeKTPOH Ky(dTu
aTomisapaad Oupura yraau. Hatwkana mycOat 3apsayianran 3appada (KaThoH) Ba

MaH(bHIA 3apsIaHTad 3appada (aHHOH )Iap XOCHII Oyaau:

CH;-Br + NaOH —» CH;-OH + NaBr

H-0: + Hacfgr —+ CH,-OH +Na:Br
Na

Yrnepon aromumaru mycOar 3apsiiid 3appada xkapookamuox Je0 arajiaim.
VYrnepon aromuaaru Man(uii 3apsisiaHras 3appada 3ca kapooanuox 1e0 aTaiau.
WNonnmu peakmmsiiapia peareHTJIap MycOaT — 3apsijlaHraH — 3appadaiap
(onexkmpochunnap)ra Ba MaHpHUR 3apsuiaHraH 3appadanap (Hyxieoguinap)ra

Inmap4dajaHajiu.

Bond cleavage is the splitting of a chemical bond. There are two types of bond cleavage:
homolytic and heterolytic. In homolytic cleavage, the two electrons in the bond are divided
equally between the products. In heterolytic cleavage, one atom gets both of the shared
electrons.

Carbocations are carbon atoms in an organic molecule bearing a positive formal charge.
Therefore they are carbon cations. Carbocations have only six electrons in their valence shell
making them electron deficient. Thus, they are unstable electrophiles and will react very quickly
with nucleophiles to form new bonds.

A carbanion is an anion in which carbon is trivalent (forms three bonds) and bears a
formal negative charge (in at least one significant resonance form).
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OnexkTpodumiap - MycOar 3apsjfiaHTaH 3appadaiap, peakius BaKTHAA
MOJIEKYJIAaHUHT 3JIEKTPOHJIAp 3UWINTH KaTTa OYiran KucMu OujiaH TabCUpIIaIiau.

Hyxneodunnap - manduil 3apsjaHrad 3appadaiap, peakius apouThia
MOJIEKYJIaJar AJIEKTPOH 3UWINTH KUUMK OYJIraH KUCMH OMJIaH TabCHpJIaIliau.

Jlactnabku MoJieKyia CyOCTaTHUHT Y3rapulll TYpH, peareHT OOFHUHT Y3WIUII
XapakTepuiaH Keaud YMKUO OpraHuK peakusuIapHu TYFpU €3ULTHU YpraHaMus.

CH, + Br, % CH,Br + HBr

Opranuk peakuusijap cXeMacMHH TY3HIII

1. Jactnabku cyOcTpaT MOJEKYJACHUHHMHI V3Trapuill XapaKTepuJaH Keauo
YUKUO peakius TEeHrJaMacuHU €3Ull Ba peakius WYHATUIIMHU aHUKJIAII
(Oupukum 4, YpuH ONUII S, SIIUMUHUPIAHUII E Ba X.0).

2. Jlactnabku xoM amé (cyOCTpaT)HMHT MapyalaHUIIUAAH XOCHI OYiyBuH
OpaJIMK 3appadajapHUHI XapaKTEepUHU AaHUKJIAl — PpaJuKal, JJIEKTPOQHI,
HYKJIEO(HII.

3. Opranuk monekyia (cyocrar) OunaH KaHAail 3appaya TabCUp KUJIUIIUTA
OOFNIMK XoJjJa peakuusnap QapkjiaHaau: paaukan, 3JIeKTpodui, HyKIeou
peaxuusuiap.

4. Opranuk peakuusiHu y3rapuin TypuaaH (A, S) Ba opajuk 3appadyaHUHT
XyCyCUTIapuJaH Kenud yukuoO (paaukai, 3JeKTpodui, HykiIeopuia) HyHATUILINHA
tannam, 0y (4gr), (4n), (Ag), (Sr), (Sn), (Sg) OVitnda Genrrmanam.

5. Jlactnabku xom améHu Tan€p MaxcynaoTra YTUIl WYJIIapuHUHT Oapua
OOCKHUYIIapU CXeMalapuHU TY3HUII.

AHUK HamMyHajap/a TaxJaui KWIaMH3.

Pagukan antMalIMHUII peaKuMsACUra Sg HAMYHA!

Metanau 6pomiiain peakiusi cxeMacuaaH, Kanaal Moaganap J1acTiadKd XOM
amé cudarraa peakuusara Kupuinaan, Kanaai Tanép MaxcysaoTiiap X0CHI OYIraau,

MOJIEKYJIa/1a KaH/1al y3rapuiiap aMaira OIUIINHN KYyPUIl MyMKUH.

In organic chemistry, an electrophile is an electron pair acceptor. Electrophiles are
positively charged or neutral species having vacant orbitals that are attracted to an electron rich
centre. It participates in a chemical reaction by accepting an electron pair in order to bond to a
nucleophile.
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Opanuk Xonatiap KeTMa-KeTJIUTH PEeaKIus MEXaHU3MHHH TAITKHIT dTaIH.

Peaxyus mexanuzmu - 0y peaxmuenapnu maxcyiomea aulAHUUUHUHS
bamacgcun mascugu 6yaub, yHoa ymuwi Xonamu 8a MaxcylomiapHuHe mapkuou,
MY3UTUUIU, 2eOMEeMPUCU, IHEPIUACU 8a OOWKA X)CYCUAMIAPUHUHE V32apuuiu
MYNUK MACBUPIAHAOU.

MetanHu Opomjamnl peakiuscu MEXaHM3MU KyWujaard cxemamap OVyitmda

TacBUpad 0PI MyMKHH:

a) (\

Br—-Br —>» Br- +Br:
oY

¥\ (Y¥)

D HCIH  Br —» CH, + HBr

BAR
) CH,' Br-Br —» CH,-Br + Br-

Metannu Opomutail peakIuscy paauKayiap XOCH OV OpKaJld amaira
OIIaIN:

a) OpoM MOJICKyJacHUJard HMKKH JJICKTPOHIM KOBAJICHT OOF HMKKHTa Opom
paavKaiapura CAMMETPUK Y3WIIAJIN;

0) Opom paaukanu MeTaH Mojiekyiaacu Ownan TykHamaau, C - H 6oF y3mwnaau
Ba BOJOpPOJ, AaTOMHU DJIEKTPOHJapu OWIaH Y3UHUHT TOK DJIEKTPOHHU
xkybriaamtupaau. Hatmwxkana Bogopon 6pomua Ba CHjz MeTuiI- pagukaid XOCHI
oynanu;

B) METWI- paJiukaiu Oomika OpoM MojeKyjacu OWiaH TabCUpJiamiaan, Opom
aToMJIapW OpacHjiard OOFHU CUMMETPHK y3WJIaau Ba OpOMMETaH (METHII- OpPOMM/T)
MOJIEKYJJACUHA XOCWJI Kwiaau. PeakuusHuHr siHa Oup Maxcysotd Br- Opom
panukanu OoIIKa MeTaH MoJiekyjiacu OuiiaH (06) cxema OViiMua TYKHaIIaau Ba

*apaCH dPKUH paguKauiap X0Cui OYIUIIM TyraMaryHra Kajap 1aBoM dTaju.

A nucleophile is a chemical species that donates an electron pair to form a chemical bond
in relation to a reaction. All molecules or ions with a free pair of electrons or at least one pi bond
can act as nucleophiles.

In chemistry, a reaction mechanism is the step by step sequence of elementary reactions by
which overall chemical change occurs

Radical chain reaction (free radical chain reaction): a radical reaction mechanism in which one
or more steps are repeated many times, until the chain (the sequence of repeated steps) is
terminated, or until one of the reactants is depleted.
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Panukannap y3apo Oup-Oupu OmiiaH TabCUPIIALYBU HATHXKAcUa TyTaliu.
bynnmaii  paguKaUIapHUHT  3aH)KUP  KETMa-KeTIUTHIAru  y3rapuil
peaKUUsIIAPH, 3AHHCUPIU PeaKyUusIap NeAnIaan.
Hyxieodus YpuH oum peakius Sy HAMYHACH:

CH;-Br + NaOH —» CH;-OH + NaBr
H-O: + H;C-Br —» CH;-OH + Na:B
Na

@
r

Hyxkenodun ypun onum peakuusiuiapuaa Manduii 3apsiaianrad 3appada :OH™
(aykimeodun) MeTws OpOMHA MOJIEKYJIACUTa METHI-TYPYyXH YIJIEpOI aTOMHU
VY2)Kuu Humon kunub xyxym kuiaau, C - Br Oor snektpoH xydTtu Opomra
yraau, Br monu axpanagu. Peakuus maxcyiaoTH METWI- CHOUPTH Ba HaTpUi
OpoMuJT XucoOIaHaIx.

DJIeKTPO(UJI YPpUH 0TUII Sg peaknusiCu HAMYHACH

beH3onHun HUTposall peakIusIcuaa, MPOTOHHUHT a30T KHUCJIOTacu OwujiaH
TAbCUPIAITYBUAH XOCHNI 6ymyBun smektpodun — NO,", GeHzonm MoneKynacura
TyTall 7-3JIEKTPOHJAp cHcTeMacu Xucooura Oupukanu. Opanuk OupukMa
HUTPOOEH30 XOocwin Kuinb mapuananagu. Kymmmya maxcynor cudartuaa cyB

aKpaai.

H._ _NO, NO,

H
HO-NO, + | O
“H,0 “H

Pagukan Oupukuin peakiuusicu Agr HAMYHACH

i

&

(

H

@

CH,=CH, + Cl, —> CH,-CH,
cl cl

1
Cl-CI —» CI- +CI-

In ordinary matter, negative charge is carried by electrons, and positive charge is carried
by the protons in the nuclei of atoms. ...
The proton has a charge of +e, and the electron has a charge of —e
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? HC=CH, Cl —> H,C-CH, CI-Cl —» CH,~CH, + CI
c o cl

buprHun OGockuyma XJIOp MOJIEKYJIacH HWKKUTa paJvKalira mapyaiaHaIf.
NkkuHun OOoCKHYIa XJIOp paJMKalid TabCUpPUAA STUIEHHUHT HKKH SJIEKTPOHIIU
7-00FU y3WiIaaud. DTUJIEH MOJIEKYJIaCHJIard Xap OWp yriepoJl aTOMU OWTTallaH
KydTiaammaraH odJIeKTpoHra »d3ra Oynaau. XJjop paJukalid Ba  yriaepoj
aToMyapuaaH OUpH ¥3 ANEKTPOHIAPHUHH YMYMIIAIITUPAAN Ba XJIOPITHI paJuKald
xocun O0ynanau, ¥3 HaBOaTuaa Oy pajarKan UKKHHYYA MOJIEKYJIa XJIOPHU Mapyaiaiin
Ba peaKIusi MaxCyJIOTH JAUXJIOPAITAHHU XOCWI KWIaau. XJIOp - PaJAUKAIN UKKUHYU
6ockuura Moc xoJiia 0o1IKa 3TUIIEH MOJIEKYJIacu OWIIaH TabCUpIIAIaIn.
JIeKTPO(PUJI OMPUKHMII peakuusacu AcHAMYHACH:
TyiiuHran yrieBojopojiap/iard YpuH OJUII peakiusuiapuaan papk Kuiuo,
aJIKeHJIapra OMPHKUII peaknusIapu HOHIAp - ANMeKTpoduiiap Ba Hykiaeodumiap
XOCHJI OVuI 60CKUYM OPKaJIM amajira OIiaju.

CH,=CH, + HCl —» CH,—CH,-Cl

Cl: H + CH,=CH, —»> CH, - CH, . Cl —% CH,-CH,~Cl
H
H:Cluunr wonnu (rereponuTuk) napyananmmunad H (3xexrpodun) Ba CI”

(Hykneodun) Xxocun 6ynamu. DTUIEH MoneKynacH Ba anektpodun H' y3apo 6up-
Oupura sSKUHJIAIITAHWA, KYMIOOFAaru m-3JICKTPOHJIap OWiaH TabCUpJIAIIa]IU,
ylIapHM y3ura TOpPTaaAM Ba YIJIEpOJ aToOMJIapuaaH Oupura OUpUKaau, Yrieposn
aToMJIapuaH OMpHU AIEKTPOHMHM YUKUO KETUIIMAAH MycOaT 3apsira sra Oyiran
STUIIKAapOOKaTHOH Xocuia Oynanu. Kapbokatrnon mMaHduil 3apsiaHrad XJiop UOHU
(mykenodun)ra Toprunaau Ba yaaaru Y 9XK xucodura C - Cl koBanent 6oF xocui
Oynanu.

Hyxuieo¢pus Oupuxkuin peakuusiiapu Ay HaMYHaCH:

Peaknmsitap nkku 60CKUY1a amanira omniajiu.

Radical chain reaction (free radical chain reaction): a radical reaction mechanism in
which one or more steps are repeated many times, until the chain (the sequence of repeated
steps) is terminated, or until one of the reactants is depleted.

Covalent bonds form by sharing of electrons between atoms of similar electronegativities
to achieve the configuration of a noble gas.
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1) ‘cNrypyxu y3unuar YO)K Guman cyberpar kapbowmn rypyxumarn C = O
yIJepoja aroMura CeKuH Oupukanau, OyHAa 7-OOF KHUCIOpOJ aToMura yTaad Ba
MaH (Ui 3apsaITIaHTaH aHUOH XOCHJ Oy aau;

2) UKKUHYHA OOCKWYJIa KUCJIOPOJ aHUOHH MPOTOH OWIAH Te3 TabCHPJIAIIaIH
Ba HyKenodu cN axpananu. by Hykenodun Oomika Monekyna cyocTpar OuinaH

OupuHuM 60cKHY OYiinda siHa TabCUpIIaIiaIu.

OH
0
CHy-CZ_ + HCN N, CcH,-c-cN
H |
H
0 °
1) PAS) S) |
CH,-CZ + CN —» CH,-C-CN
*TSH o
H
2) 0" OH
CHy=C=CN +H-CN —» CH,-C-CN + ‘CN
|
H H

1.5 «Oprannk OMPUKMAJAPHUHT TY3WJIMII aCOCJapu» MaB3ycH Oyiinda
TONIIUPHUKIAP eYUIIT

Oprannk MoJIeKyJAJAPUHT TY3HIHII GopMyJiacu

1-Tonwupuk. bepunran dopmynanapau Jlbouce Ty3unum ¢Gopmysaacu

IIaKJInuga €3UHT:

H 9 cl- c-cl
%) CH,- CH, - OH
VY)K cOHMHM Ba aTOMIIAPHUHT 3apsAUHK (arap ynap 6yica) aHMKIaHT.

Karo06. Ty3umum Gopmynacugaru xap Oup un3uKdara JIEKTPOH Ky(HTH MOC
kenanu. | - 11l naBp sneMeHTIapUHUHT BaJIEHT 3JIEKTpOHJIapu coHu 1.1-kanBaiiia
Oepwirad. XamMMa BaJ€HT SJIEKTPOHJApU XaM KUMEBUU OOF XOCWJI OYnuilua
UIITHPOK 3TMaiau Ba ynapHu YK - ymyMalumaraH 3J1€KTPOH Ky(pTH Aeuinimm
Hazapuil KucmaaH Omsra mabiayM. lllynra myBoduk Oepuiran Ty3WIHILIaApHU

JIsrouc popmynanapu 6yiinda TacIuKIaiMu3:

Opeanux moooanapuu Jlvtouc mysunuwr ¢hopmyranapu opkaiu myepu é€3uud OpeaHux
KUMEHU YPAHUUHUHE MYXUM OOCKUYU XUCOOIAHAOU
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a) H
H:C:Br: - bpom aromuna yua xyht YIK 60p
0) Kucnopon arommuparu ontu BaJleHT 3JIEKTpOHJIapuaaH 4
Gl C-a ] Tacu OOF XOCWJ KwiMaiau, yinapHu 2 xydpr YK Ownan
‘0 OenrmnaHamy; xjop aromuaa 3 kypr VYDIXK Oop,

aTomMjapza 3apsa uyk.
2-Tonwupuk. Kyiimgarn 3appadaiapHuHr xap Owpu yuyH JIblouc
dopMynanapuHu €3UHT:
a) H,;6)H;6) H;2) CHy; 0) CHy ; e) CHs .
ATomnapja 3apsaiap Xocui OYJIUIINHA TYITYHTUPUHT .

2KaBoO.

Bomopon  aromm, siApoHWHT  MycOat 3ap;1)11/1(+1) ourra

a) H- - DJIEKTPOHHUHT MaH(Uil 3apsanu OwuiaH ('1), KOMIICHCAIUIaHA I,
aTOM — DJICKTPOHEUTpAT,
ruapun anuod, Jistouc dpopmynacu H:, Oy 3appavyaga sapoOHUHT
MycOaT 3apsSad HMKKH DJJICKTPOHJAPHUHT MaH(UH 3apsaiapu

0) H -
CyMMAacH (2 Guman KoMITCHCAIWSIAHA OIMAIIH, LIYHUHT Y4YyH

THJIPH aHKMOH MaH(Hii 3apsiara sra (-1);

MPOTOH, SAPOHHHT MycOaT 3apsAHHHT ) KOMIICHCALMACH yIyH
3JIEKTPOH UYK;
Yriepoa aroMuard TypTTa BaJIEHT JJIEKTPOHJIAPUIAH Y4YTacu
yduTa BOJIOPOJ aTOMJIapH OMJIaH KOBAJEHT OOFfJIap XOCHJ KUJIMII
H yuyH oiigananmirad. TYpTHHUM 3JIEKTPOH >Ky(QTiamiMaras.
2) H: C - Yraepon aroMuja 3apsn HYK, YyHKU SIPOHMHI CyMMaJaru
H

sapsian 0

CyMMaJIard OJTH SJIEKTPOHJIAPHUHT MaH(Ul 3apsau
OuJlaH KOMIeHCAIMsUIaHa U (MKKUTa WIKHU, TYPTTa TAIIKWA BaJICHT

3JIEKTPOHIIApH);

Tonwupuxnapnu mymmasam oOadxcapune 6a 0y ounan "Opeanux kumé'"Hu OUTUUUHU3
V3uHeuszea Kynpox oOunuHaou
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MeTHIIKapOoaHHoH. JIBIOMCHUHT Ty3wiuil ¢opMmyiacu, ydTa
OOFJIOBYM dJiekTpoHiap kyhtu Ba Oumrra YOIXK wmapkasuit

yraepoj aTOMWra TEeTHMIUIM SKaHJIUTUHU KypcaTaau. YTIepo[

5 . CH- . aTOMHU Y3WHHUHT TYpTTa BaJCHT DJIEKTPOHJIApUTA siHA OUp BaJeHT
4 '|'_|' . ] JIEKTPOHUHU OMPUKTHPUO ONTaH. SIMPOHUHT cymMManaru mycOat
3apsaiapu 8 ermu ANEKTPOHHUHT CyMMajaru MaHpui
3apsiaapu ") Guman kommeHcauusIaHMaiiM (MKKHTa WYKU Ba
OermiTa Tamky). YTaepo aTOMUAATH 3apsi MaHUid ('1);
METHIKPOOKATHOH. Yraepon aTOMH y4aTa BAJICHT
JJNIEKTPOHJIApUIAH  yd4Ta  Bojopojajiap  OujlaH  KOBAJIEHT
" CH@ Oornanuiga QoiganaHaay, TYPTUHYM BAJICHT AJIEKTPOHU HYK.
% -H' SAnpoHuHT cymmaaaru mycOat 3apsiapu (+6) cymmasaru oemira

MaHpuit 3apsiap 9 Gunan KOMIICHCAllUsUTaHMalIu. YTIepos

(+1)
aToMMJaru 3apsang - .

MycTakuia equnn Y4yH TONIIUPHKJIAP
1-Tonwupuk. 5 Ta yriepoa aromiapu 3aHXKUpUIAH MOOpaT OUPUKMAHU
rpaduK Ty3uIHII GopMyacu OusiaH E3UHT.
2-Tonwupuk. a) C3Hg, 0)C3Hg, 6) C3H, oupukmanapau JIbOUC Ty3WIUII-
Japy OPKaJIW TAbCUBUPJAHT: YIIAPHUHT KallcuiIapu KyIll Ba y4OOFiap cakiaamn?
3-Tonwupuk. Kyiiunarn 3appadanap yuyyH JIBIOMCHUHT — TY3WIWII
dbopmynamapuHu  E3MHT Ba 3apSAHUHT XOCWJI OYJIMIIMHUA TYUIYHTHPHHT:

a) CH;CH,-, 6) CH;CH,", ) CH;CH, .

Natural products that can treat disease. Organic molecules include the chlorophyll in
green plants, which harnesses the energy of sunlight; vitamin C is synthesized by citrus trees,
protecting them against oxidative stress; capsaicin, a molecule synthesized by pepper plants
(and makes peppers taste hot), serves to ward off insects and birds that might try to eat them;
salicylic acid, made by willow trees, is a signaling hormone; lovastatin, found in oyster
mushrooms, protects against bacterial attacks.
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Kumésuii 0or Typaapu. KoasneHr oor.

Yraepoa aroMu opOMTAVIAPMHUHT THOPUAJIAHUIIH

1-Tonwupuk. Kyiiugaru wolexkynanapjaa yriepoj aromiapu KaHjaai
ruOpuTaHTan?

a) CHy~CH,~CHz; 6) CHy=CH-CHy; 6) CHz—C=CH.

KaBoO. Arap yriepon aromuaa c-0or OVica, Oy Ooriap TypTTa TEHT
KUHAMATIIH Sp3-r1/16p1/1)1 opOuTamIap XOcWi KWiaaud. Arap yrjiepojJ aTomiiapu
KYUIGOF GriiaH GOFTaHraH Oyiica, OyHIA YIIEPOX aTOMHAA 3 Ta 0-0OF y4Ta Sp°-
rudpuj opOutamiap opkaiu Xxocun OynraH, Oup tekucaukau 120° 6ypuak octuaa
JKoMIaIam.

sp-I'mOpuananran yriepoJl aToMuJia UKKUTA SP-TUOpua opoutaiuapu Oop,
MOJIEKYJIa YU3UKJIIH.

a) [Iponan momnekynacuaa 6apya yura yriepoja aToMuaa TYpTTagaH G-Ooriap
KYIIIHU YTJIEpOJ, Ba BOAOpPOA aromsiapu Owian OornaHumra capdianagd. by
GoFap TYpTTa SP -THOPH/UTAHIaH BAJICHT OPOUTAILIAPAAH XOCHII OYIIraH:

sp*  sp®  sp
CH,-CH, - CH,

wy
H-C-C-C-H
nponan r 1 H H
H H H H
H H

RPpONAHHUHZ zpad)uk 64 2eOMEMPUK WAKT my3uiuuiiapu

Learning Group Problems
Consider the compound with the following condensed molecular formula:
CH3CHOHCH=CH,
1. Write a full dash structural formula for the compound.
2. Show all nonbonding electron pairs on your dash structural formula.
3. Indicate any formal charges that may be present in the molecule.
4. Label the hybridization state at every carbon atom and the oxygen.
5. Draw a three-dimensional perspective representation for the compound showing approximate
bond angles as clearly as possible. Use
ordinary lines to indicate bonds in the plane of the paper, solid wedges for bonds in front of the
paper, and dashed wedges for bonds
behind the paper.
6. Label all the bond angles in your three-dimensional structure.
7. Draw a bond-line formula for the compound.
8. Devise two structures, each having two sp-hybridized carbons and the molecular formula
C4HgO. Create one of these structures such
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Monekynanga 9 ta c-6ornap C - H Ba ukkura c-6or C - C 0op. Ilponan
MOJICKYJIACHAATH Oapya OOFIap o-OOFmap OYmub, yriaepom aToMiaapd Sp°-
ruOpuANaHral Xonatuaa oymnanu.

0) Ilpomen wmonekymacuma (1.17-pacm) KymbOor OwinaH OOFIaHTaH WKKHU
yIaepoa aToMHU KYIIHU YTJIepoA aTOMHU Ba BOAOPOJ aTOMU OWiiaH G-OOF XOCHII
KL y9yH y9TafaH Sp -ruGpua opburamgas doiinanananu. Xap GUp yriepox
aToMugard OuWTTazgaH p-opOuTayuiap rulOpuianMai konamu. by opOutammiap
n-00oFmap xocun Kwiumra capdrmaHaau. MeTwin- TypyXW Yriepol aToMHU
Sp°-ru6pu BaNeHT opOUTAILIAPH OPKAIH TYPTTa G-GOFNIap XOCWI Kinand (GurTa
YIIEpoa aTOMH Ba y4Ta BOAOPO aTOMJIapu OuiiaH OOFJaHain).

IIponuIeH MOIeKyIaCHaa HKKUTA YIIepOo aTOMH SP -THOPHUIAHraH, OUTTa
aTOM 5ca SP°-THOPHUTAHMUIIra Jra;

sp® sp? sp?
CH;-CH=CH,

n-602
0 98
sp?+1s ‘ G-002
sp2+sp? A
6-002 ' ‘/
sp2+sp? -
L
o-002
spZ+1s

1.17-pacm. Ilponen monexynracuoacu kumésuii boanap
B) YuOoFmaru HMKKH YIJIEPOJ aTOMH, KYIIHH YIepoJl aTOMH Ba BOJOPOJI

OunaH MKKUATa 0-00F Xocwy Kwinil yuyH ¢ovganananu (1.18-pacm). Xap Oup
yraepoJ, aTOMHJAard WKKUTa p-opbutan rubpuianmarad. by opOurtamnap
m-00Fnap Xocua KWinbO KorwlaHaau. MeTui- Typyxu aTomiiapu TYpTTa o-00fra
(6uTTa Yraepox aTOMH Ba y4Ta BOZOPOX ATOMIIAPH) dra Ba yiap TypTTa Sp°-
ruOpu/UTaHral BaJIeHT opOuTauiap (OWTTa yriiepoa aroMd Ba ydTa BOJOPOI

aToOMJIapH ) XUCOOHTa XOCHUI OYIaau.

In chemistry, a radical is an atom, molecule, or ion that has an unpaired valence electron.
With some exceptions, these unpaired electrons make radicals highly chemically reactive. Many
radicals spontaneously dimerize. Most organic radicals have short lifetimes.
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[TponmH MoNeKyJacuaa HWKKUTAa YIJIEpOJa aToMjapud SP-THOpHUIIaHTaH
Xonarna Oynamd, METHI- TypyXH YIIEpOX aTOMH SP -THOPHIUTAHTAH XOIaTaa
Ooynmanu:

spspsp?
CH=C-CH,

= H

I
H-C-C=C-H
nponun A

1.18-pacm. I[Iponun monexynacuoacu kumésui 602

2

’ 1
7 J .‘ \
§ 2 .

MycTaku/ e4yuil Y4yH TONIUPUKIAP
1-Tonwupux. Kyliugaru Monekynanapiard yriepoj  aTOMJIAPUHHUHT

FI/I6pI/II[J'IaHFaH XO0JaTHHHU aHI/IKHaHF?

a)
CH, - CH, - CH,

9 CH=C-CH=CH,

6)

2-Tonwupuk. Kyiiugaru  OupukManmapjiard  yrjiepoa  aTOMJIAPUHUHT
ruOpHUJIaHraH XO0JIAaTUHU KYPCATUHT
a)CCly; 0)H,COs; 6)H,C=CH-CHO; 2)HC=C-CH=CH..
3-Tonwupuk. Opranuk OupuKkManapjaa YrjepoJ aromyiapud KaHzail
ruOpu/UIaHral xoJjatiapjaa Oynuimyd MyMKHH? Xap Oup TuOpuUIIaHUII XOJIaTH
y4yH ruOpu opOUTaNIAPHUHT IIAKJIM Ba HYHAJIUILIWHU TYITYHTUPHHT.
KoBaJjienT 00f TypJapu.
KoBaJjienT 00F X0CcHJI 0yJIMII yCYyJUIapH
1-Tonwupux. Ilponan, nponuieH Ba NPONUH MOJEKylajlapuaa HedTra G-

(curma) Oor Ba Heuta 7-(ru) Oofnap Oop. by OornapHu xocwsi OYiIIMHU

TYUIYHTUPHHT.

In chemistry, a radical is an atom, molecule, or ion that has an unpaired valence electron.
With some exceptions, these unpaired electrons make radicals highly chemically reactive. Many
radicals spontaneously dimerize. Most organic radicals have short lifetimes.
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’Kapo6. KoBasieHT OOF MKKM Typau Oymanu: o-(curma) OOF Ba HeuTa 7t-(I1H)
Oofmap; o-(curmMa) OOF MKKH BaJleHT 3yekTponnap (AO)uHuHT saposap
MapKazJapuHu OOFIIOBYH YM3UK OVitnad Oup-OupHHH KOTJIAIIN HATHKACH 1A XOCHIT
Oynamu. m-(rm) OOFNap SAPOJAPHU OWPIIAMITUPYBUM aTOMIIAD TYFPU YU3UFUHHUHT
MKKaJla TOMOHHUJAH DJJEKTPOHJIAD 3UWIMTH MaKCUMyM JKOWIAITaH WKKH P-
opOUTAITApHUHT OUP-OMPUHU KYHJAJaHT KOIUIAIIM HATWKAacuaa XOCWI OViaju.
Kymbornap c-(curma) 60r Ba m-(mu) OornapaaH udopar 0ynubd 4 3J1eKTpoHIapIaH
xocw1 OVnaau. o-(curma) Oor Ba 7-(miu) OOFJIap COHWHU, OMPUKMAHUHT Tpaduk
TY3WIHII (POpMYJIaCH OPKAIM OCOH XMCOOIAIl MYMKHH

a) CH;—CH,—CH3nipornaH,

i
A e
H H H
0) CH,=CH-CH3miporieH,

bapua 6ormapu c-60F, sxamu 10 Ta.

|
H- I -C=C-H
H

B) CH=C-CH3nponuH,

by 6upukmana 8 o-60f Ba Ourra 7-60F O60p.

)
H-C-C=C-H
H

Yubor Owurra 0-00F Ba HKKHMTa 7-OOfFnmapgaH Tamkuin tomrad (6 Ta

3JIEKTPOHJIAPIaH TAIIKWI Tonaan). by oupukmana 6 ta 6 o-00or Ba 2 1-060F 60p.

MycTakuia equnn y4yH TONMIIUPUKJIAP
1-Tonwupuk. Kyiinnaru monexkyjialapHUHT Xap Oupupa Hedtra o- Ba T-
Oornap 6op:

a) CH,—CH,-CH, b)CH=C-CH=CH, ¢)CH,=CH-0-CH,

d)CH,=CH=0 e)

Kosanenm 6oenanuw amomnap opacuoa 31eKmpoHIAPHUHE YMYMIAULYEU HAMUICACUOA
8yarcyoea Kenaou
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2-Tonwupuk. n- Ba oc-Oornapra Tabpud Oepunr. by OormapHM >TuUIIEH,
anerunen Ba amwieH CH,=C=CH, wonekynanapuga Xocwi OVIUIINHU
TYIIYHUTPHHT.

KoBajieHT 00FHMHI acocuii XyCyCUSITJIapH

1-Tonwupux. KumEBuii OOFIaHUIIHUHT aCOCUW TYpJIapuHU TabpHudIaHT
(KOBaJICHT, MOHJIU, IOHOPHO-AKIIEIITOP, CEMUIIOJSP).

7’KaBo6. Acocuit npuHiunuan Gapk ¢pakaTriHa HOHIW Ba KOBaJEHT OoFIapa
MaBXKY/I.

KoBasieHT OOF »3JIEKTpOHJIAp KY(PTUHU yMyMJAllyBU HATHUXKACUJA XOCHJ

Oynanu, MacaiaH:
Br- -Br —» Br-Br

JloHnop-akientop OOF yMyMJalllraH 3JIEKTPOHJap Ky(hTu Oup atom - JOHOpra

Teruiuty 0Yymo, O0F XOCKI OYIMIIKAA UTy SJEKTPOHap Ky(hTH yMyMmuid 6ynaau:

H F H F

| | le lo
H—ll\l: DlB—F—> H—ll\lr—lB—F

H F H F

Wonnu OoFiaHuII KapaMa-Kapiluy 3apsiijiaHrad 3appadyaiapHUHT JIEKTPOCTaTHK
TOPTUIITYBYU HATUXKACUIA XOCUJ OViaau.

HNonnmu Oornmanumn siaeKkTpoMaHduitiuru  Oup-Oupunan 2 Oupnukka dapk
KWIaUral d3JeMEHTJIap aToMJapu opacuaa ByxXKyara kenaaud. MoHmu OoraHuI
XOCWJI OYNMMIIMAa KUYUK 3JIEKTPOMaH(PUIIMKKA 3ra aroM (€KW aTomyiap TypyxH)
V3UHUHT BaJICHT 3JIEKTPOHJAPUHU DJICKTpOMaH(UIIUIA KarTta OynaraH atoMm (Exku
aromnap rypyxura) Oepaau, OyHIa SIIEKTPOHJIAp yYMyMWIALIMAWAW, YHUHT YYyH

Yr3UK4Ya OMiIaH YM3HIMANIHN .

@&, @,

F ‘car F: —» F_C§+ F:"
KoBanent OoFHUMHT cuUMBONM cupaTUAa YM3HKYA KYWHIagW, HOHIH
OOFJIaHUIIIHYA TacBUpJAlAa 3ca OyHIal YM3UKYaHU KYHHUII MyMKUAH 3Mac, YyHKH

YMYMJIAIITUPYBYH AJIEKTPOHIIAP Ky(HTHU MaBXKy/1 dMac.

Dnekmpomanuiliuk - Oup amom 21eKmpoH OYIymMuHuHe OOWKA amom 31eKmpoH
OVIymMuUHU y3uea mopmui Xycycusimu
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Cemunonisip OOF XOCWJ Oynuin cxemMacu Kydujgaruda: npactiad xydrt
AIIEKTPOHJIAPH yMyMJallIMaraH aTtoM (MacajaH, a30T aTOMH) OJNTH JJIEKTPOHIIU
BaJleHT OynyTtwra sra OynraH artomra (MacajgaH, KHCIOpOJI aToMH) OwWTTa

AJICKTPOHHU Oepai.

_N_ _w;

Harmxana, azor aromu mycOar 3apsara sra Oynaju, KUCJIOPOJ aTOMH 3ca

MaHUH 3apsi1 0Ty Ba UKKaJla aToMiiapaa OUTTafgan Ky Tiianmarat dJIeKTpOHIIap
KoJaau. by anekTpoHnapHu yMyMiIalryBUIaH CEMHUIIONAP OOF XocuIl Oyau:

/O
\07

R-N
2-Tonwupuk. Ty3unum GopMmynanapu Kyluaa KeITUPWITaH MOJIeKyJanap-
HUHT KUMEBUH OOFIIapUHU XapaKTepJiaHT (HyKTajxap OWIaH TalllK¥ yMyMIIaliMaraH
aJIeKTpoHyiap Kydprtu Oepuiran). bab3um atomiapaa KuCMaH Ba  TYJIHK
3apsAITTAPHUHT MaBXKYJIUTUHU TYITYHTUPHHT.
Cl,, HCI, Na*CI', CH4Br, CHsO'Na*, NHs, CHs'Li*, H;0* CI".
7KaBo6. Arap KoBajJeHT OOF 3JEKTPOMaH(PUIIUTH Typiauda OYiaraH aTomyap
opacuaa BYyXyAra KeiaraH Oyica, MacajiaH, BOAOPOI XJIOPWA XOCHJI OYiHImia,
AIIEKTPOHJIApP OYIYTHHUHT KOIUIAHWIIM SIPOAAH SJIEKTPOMAH(PUIIUTH KaTTapoK
OyiraH aToM TOMOHTa KYIpOK CWJDKUTaH Oynaau. byHHHT HaTWkacuaa aToMiIapAaH
OMPHUHT SJIEKTPOHJIAPH TaK4miI OYimO, Oy aroM KuCMaH mycOar 3apsiara, Oomika
aToM 3ca AJEeKTpoHyIapra 0ol Oynranu yuyH manduii 3apsiara sra 6ymaau. Kucman
3apsaHU & Ba & OMiaH Genruianl KaOya KMIMHTaH.

Bomopon xmopun wmonekymnacu dopmynacu maptid  Oenarwnap Ouitad

KyHugaru KypuHUIITa ara 0ynaam:

Jonop-axyenmop 6oranuwt Xocun OYIUWUOA AMOMIAAPHUHE OUPU  YMYMAAUIMACAH
NEKMPOH HCYPMU, UKKUHYUCU ICa OV OpOUMAIU OULAH UUIMUPOK IMAOU

Kumésuii boenanuw xocun oyiumuoa uimupox smyeuu amomiap A0poiapu opacuod
macogha 60e y3yHiueu Oeuunaou.



Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

WNonnu 6ofnanuira sra 0yiarad Ouprukmaiapaa aToMjiapJard 3apsaiap TYIUK

KMiiMaTtra sra, 4YyHKM OyHIA OJJIEKTpOHJap Oup aToMAaH HKKUHYM aToMra

TYyMUFA4Ya YTaau, yMyMIIAITaH dJIEKTPOHJIAp KyhTH HYK. DJIEKTPOHHU KaOyll

KWITaH aToM MaH(uii, 3JIeKTPOHHHU Oeprad atoM dca MycOar 3apsira sra 0yaaau.

Cl-ClI
H-Cl
o @
Na: Br
A
H-C-Br
H
H
L ONa®
H—Clt—O’Na'
H
i
H—$?u®
H
)
H—II\I:
H
H
H_é@:@
H

KyTOJJaHMaraH KOBaJICHT
oor

KyTOJIaHTaH KOBAJICHT
oor

UOHIA OOF

Oapua OoFap KOBAJEHT
—KyTOJIaHTaH

KHCIIOPOJ, - HAaTpuil OOF —
WOHJIH

YTIIepOA-TUTUNA OOF —
VOHJIH

Oapua OoFap KOBAJEHT
—KyTOJIaHTaH

UOHIU OOF

ATomItap 3apsiid HOJIra TEHT
H aromuna — kucman mycoart, Cl
aToMuja — KiCMaH MaH(uii 3apsa 6op

HATpUl KaTHOH — MycOat 3aps/,
XJIOp aHUOH — MaH(pU 3apsi

Metun rypyxu C aToMu KUCMaH MycOar,
Br-aromuna kucman Mmanduit 3aps

HaTpUsl KATUOHU —
O aTtomu — maHbUi 3apsia

JUTHS KATUOHU — MycOaT 3apsij,
meTui-aHnoHu C atomu — MaH(uii 3apsia

H atomuaa — kucMan mycoar,
N aromuga — KucMad MaH U 3apsig

I'mapokconuii katnonugaru O aromuaa —
MycOaT 3aps,
Xiop aHnoHKU1a —MaH(pUH 3aps

Homn 602 xocun oynuwm

3-Tonwupuk. Cemunonsap O00r xocuin Oymumn cxemacuHu €3uHT. MoHam Ba

KOBaJIGHT OoFnapraH Kaumaid ¢apku Oop? Kyimmarum kaiich mMomga ceMHIonsp OOF

caxkyanan?

a) [HsCNH3]*CI', 6) (CHa)iN'T', 6) HN'BF 3, 2) (CHz)N' O

Ymymuii hopmynacu 6up xun, onouneu xaou xeuureu xaouoan memunen CHp eypyxuea
Gapk Kunaouean Kamopea 20MoN02UK KAmMop Oetunraou.
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2Kapo0.
H F CH,
.1 3
Iy _ |, _ H—w—?—F WC—N—O
H-C-NZ Hcl H,C =N~ CHyJ Lol en,
H H CH, asom-bop azom-Kucnopoo
azom-xn0p uonnu 602 azom-iiod uoHnu 602 donop-axyenmop boz cemunonsap 602

Cemurnonsip O0F XOCHJI OVIIMINI CXeMacu KyHHjarmya: Jactiad ymymuialiMara
ANEKTPOH Ky(pTu OYiraH aroM, MHUCOJIA a30T aTOMH, TAIIKA AJIEKTPOH TOFaHACHIA

OJITUTA DJIEKTPOH OYIJraH aromra, OW3HHHI MHCOJIA KUCJIOpPOJ, OWTTa 3JIEKTPOHMHU

oepau.
Hatmwxkana a3or aromm mycOar 3apsara, KACIOpPoJ 3ca MaH(Hid 3apsara sra

Ooynaau:

. 5

-0 -0:
1Y >

y L@

~N-= _N=
| |

Xap WKKaia aroMaa OWTTazaH >Ky(TiamMaraH SJIeKTpoHIap Konaaud. by
AJIEKTPOHJIAPHUHT YMYMJIAIIyBU OWJIaH CEMUTIONSAP OOF XOCHIT OYIaau:

.. O
0 :0:
© —_ |
. @
NE —w
|

Cemurnionsgp O60f Tabuartura Kypa KOBaJIEHT OOF XHMCOOJIaHAJH, YyHKU Oy OOF

I ® o)

ANIEKTPOHJIAP KY(DTUHUHT YMyMJIAITyBH HATFDKACHIAa XOCWJI OYiIaaud Ba IIYHHWCH
Ownan nowiM OormaH (apK KWiaau. DNEKTPOHIap Ky(OTUHUHT yMyMIIAIITHPYBUU
CUMBOIIM OYynuO, aromyap opacuaard 4um3uK4da xucobnanaan. HWon Oorium
OupukMarapaa OyHaal YM3uKJaiap KyWriaManau: Na'Cl, H3C'Mg2+Br'. KoBanenr
OoraH ceMunofsip OOF HIyHHMCH OwinaH ¢dapK KWIAJAWKH, YHIard aromyiap KUCMaH
3apsjyiapra oJra Oyiaau, KOBaIGHT Oofjapjaa OyHial 3apsmiap OVimaiiau.
Tonmmpukaa 6epuiiran oupukma Gopmynanapia (pakarruHa CyHru () CeMUIONAP
OOFJIaHUIIITA ATa.

A-Tonwupuk. JTaH, >TUIEH Ba alleTHICH MoOJIeKyanapuaa OOF y3yHJIUTH Ba

SHEPTHUSACU Y3rapUIIUHUA TYIIYHTUPUHT.

Hon 6oenanuw - Kapama-Kapuiu 3apsaoianean  3appadaiapiune  371eKmpocmamux
MOPMUULYBU HAMUIHCACUOA XOCUN OY1a0u
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Bupmxma Bor Bbor y3yniuru r, Bor Bbor y3yniuru r,
HM HM

CH3;—CH3; Csp*—Csp® 0.154 Csp*—H 0.111
CH,=CH, Csp?=Csp? 0.134 Csp*-H 0.110
CH=CH Csp=Csp 0.120 Csp*-H 1.108

bor C-F C-ClI C-Br C-l

bor aneprusicu, xx/mMoib 485 330 276 218

(KKan/mMoJIb) (116) (79) (66) (52)

bor >=< —

bor sneprusicu, k/I>x/mMob 347-356 611-632 837

(KKaJ1/MOJIB) (83-85) (146-151) (200)

Kapo6. Kanpanga  Oepunran  OOF  Y3YHJIMKIAPU Ba  DHEPrUsACH
KypcaTruuiapuiad KyWujaard KOHYHUSTIIAp KO YuKaIn:

1. VYraepox arommapu opacuparu OOFHUHI OIJWM, KYIIOOF Ba Y4OOF
KAaTOpHIa Y3rapuily OmiaH OOF Y3YHJIUTH KaMasiii Ba JHEPTHUSACH dCa OPTaau, OOF
KaHJaJIMK MycTaxam Oyica, mryH4a KUCKa OYynanu €Ku akcH;

2. c-00oF 7m-Oofra HHCOATaH MYCTaxKaMpOK. OJTHUJIEH MOJIEKyJacuma 7-O00F
sHeprusicu 264 kJI>x/moira TeHr:

611(146) — 347(83) = 264 x/{oc/monw (63 kxkanr/moins).
C=C-602 0-C-C-602 m-C=C-60¢2
C — C 0-60¢& snepeusicu 347 xlloc/monea mene

3. C - H Oor y3yHnuru yriepoJi aTOMUHUHT THOPUJUTAHUIIN OWjIaH OOFIIHK,
yIAEPO-YIIIepOa O, KYIIOOF Ba y4OOF (alkaH — aJIkeH — aJKWH) KaTopuja
kamasiin (0.111 — 0.110 — 0.108 um).

S5-Tonwupuk. C - Hlg: xnopmeran, ioameraH, propmeran, 6pommeTan O00F

y3yHJIUIIM  OopTUO  Oopuimn  Taptubujga  skoWjmamTupuHr.  KapopuHruszHu

TYLIYHTUPHUHT.

bor bor y3ynnuru r, aM bor bor y3yniuru r, Hm
C-F 0.138 C-Br 0.194
C-ClI 0.178 c-J 0.214

Opeanuk GUpUKManNapHu HOMAAW HOMEHKIAmypa 0euuiaou.
boe snepauscu Kuméguil 602nanuuny y3yuL yayH cap@hianaouean sHepeus.
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Kapo6. bor y3yniurum - Oy KUMEBUH OOFJaHTaH aTOMJIAPHUHT (I, HM)
Mapkasnapu opacuaaru macoda. Cummerpuk monekymnanaru, macanad Cl - Cl, 6or
Y3YHJIUTHHUHT SIPUMHU, aTOMHUHT KOBAJICHT PauyCcH JAeHUIIaIH.

DJIeMEeHT TapTUO pakaMUHMHT OpTHO OopuIld OWIaH YHUHT KOBAJEHT
paauycu xam optud 6opaau. F — Cl — Br — J ramorennap xaropuga aTOMHUHT
KOBAJICHT pajuycu opraiu. XKaapan mabiaymoTiapuaan kypunaauku, C - HIg moc
OOFJIap Y3YHJIMTH XaM Iy KeTMa-KeTiukaa optuo 6opaau (0.138 - 0.214 um):

CH3;-F <CH3-Cl <CH3-Br <CH3 - |
O0& y3yHaueu opmud 6opuw Kamopu
MYCTaKI/IJI €U YYYH TONMIUPUKTIAPD

1-Tonwupur. Kumépuii OOFIaHUIIIHUHT aCOCUM TypJIapUHU XapaKTepJiaHT Ba
Kyhiugaru Oepuirad Qopmylnanapaard MoJeKylalap YYyH KUMEBUU OOFJapHU
XapakTepJiaHr:
Cl,, HCI, CH30Na, CH3MgCl, NH3, CH3NO,,
2-Tonwupuk. Kylinga KenTupuiran MoJeKyla QpareMeHTIapu y4yH
ATOMJIAPHUHT 3apsIMHU aHUKJIAHT (YM3UKYA SJIEKTPOHIAp )Ky(PTHHU yMyMIIallyBU

HaTIOKACHIa XOCHJI OVITYBYH KOBAJICHT OOF):

YpunoocapHUHTI 3J1eKTPOH 3¢ PexTH
1-Tonwupuk. 7m-00FHUHI KyHHJaru MoJjeKyJanapiaru 3JIEKTPOHJIAp

SUWIMTHHUHT CHJDKHUIIT WYHATUIIAHU KYPCATHHT, TYTAlIUII XonatuHu (7,7-, p,7-)

aHMKJIAHT .

Y eH, = cH-c?
2 ~

: ? CH,=CcH-CI:
2_ _.I-

TI'anozennap - pmop F, xnop CI, opom Br ea 1100 J
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2KaBoO.

C=0 kapbonun rypyxu -M,y, ora, uynku C=0O
TYpPYyXH KYIIOOF JJEKTPOHJIAPHHHU KHCIOPOA aTOMHU

40 - Tomonra cwokutaau, CH,=CH- yraepon ¢gparmenTu

a) CH,=CH-» C\H

KYLIOOF/1aru UKKUTA JIEKTPOHHU Y3UJaH CUIDKUTAIN.
TyTammimHuHr P,p TypH;

Xnop aroMu +M,4 HAMOEH 3Taay, YyHKH DJIEKTPOH
0) CH,=CH—» Q'I: - BUWINTMHU Y3UAaH CHDKUTagu. TyTalMIUHUHT P,7T

TYpH;
Kauon-ku mezomep sdpdexr (M,y;) Ba uHIYKTHB 3ddert (l,4) Kapama-

Kapiy 0yJica, 3JeKTPOHJIap TYTAIIMIIHUHT P,T-Typu OYiNYa CUIIKUNIN, ME30MEP
sddexT nHAYKTUB 3P DHEKTAAH KyUITUPOK.

2-Tonwupuk. Kyiinmparn Oupuxmanapma wmesomep 3ddext (M,yy) Ba
UHIYKTHB 3P deKT (l,4¢) cUMBOITapH OpKAIN OENTHIAHT

a
) CH, - cH-ccl,

0
) CH, - CH,- CH =CH,

6) ,0
Cl-CH,-CZ
2 \H

Kaiicu  ¢dyHKOMOHAM  Typyxjiap  DJIEKTPOHOAOHOp,  KalicWiapu  —
AJIEKTPOHOAKIICTITOP XUCOOIaHAIH?

Karo6. UaaykTus a3 ekt - ypuHOocap 3JIEKTPOHU TabCUPUHU G-00F Oyiinua
y3aTUIUIIN aeMakaup. Bogopon aromu nHAykTHB 3¢dextn 0 ra TeHr ned xadyn
kuinHUO (C - H Oof KyrOnanMaran OYiranu y4yH), MHIAYKTUB 3G (EKT HyHaIUIIN
MUKJIOPHH KUXATJAaH 1Ty KaTTaJuK OniIaH Takkociaad Oepuiaay.

a) Cl ypunbocapu, Bogopoara HucOaraH curma OOF 3UWINTHHH Y3HUTa KYTIPOK
TopTaay, Ba MaH(uii HAYKTHB 3¢ dekT -1 Hamo€H stanu. ['paduk 6mnan I-3ddexr
O0oF um3uru Oyinya 3JIeKTpoMaH(Uil aTOM TOMOHTA HYHanraH CTpeiika OusiaH

TaCBUpPJIAHAIH.

Yenesooopoonap - yenepoo 6a 6000poooan mawikui monear OUpUKManiap
Yaenesooopoonap 6ynuw mymxun, ALUKIIUK:
AJIKAHJIAP CnHaon+2
AJIKEHJIAP CnH2n,
AJIKHUHIIAP ChHopo (ViapHuHe YUKIUK AHATO2AAPU)
APOMATHK: APEHJIAP ChHans
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CH;—»CH, = CCl;  — Ly,

0) LiypunOocapu »sIIeKTpOHJIAp 3UWIMTHMHUA HTapagu, Oy OwiaH MycOat
UHAYKTUBI(QPEKT +| HaMOoEH Kunaau:

CH;—CH,—CH,—CH, < Li  +1,54

NuayktuB s dexT xkam KyTONMaHTaHIWTH Y4yH, 3amxupgaru 3 - 4 curma
OoFnapaaH CYHT cyHaau. YHHMHT CE3WJIapiid TabCUpH YypuHOOcapra sSiKMH Oyiarax
MKKH yTJIepoJ aTOMHJIa Ky3aTHIaau,;

B) UWHAYKTUB Ba Me3oMep HddexTnapunu, XJIOpCUpKa albJAeTUIU

MoJIeKyJacua MapTiau Oenuruiap Ouian Kyluaarnia TacBUpIIai MyMKHUH:

0 Mg,

CI<—CH2—C\H

= bpgp.

Mesomep 3ddexr (M,yy) — Oy YpuHOOCAp SNIEKTPOHUM TAabCUPUHU TT-OOF
Oyinua y3atunumu geMakaup. KapOonun rypyxu kuciopoau C=0O mw-60F
DIIEKTPOHJIAPMHU y3Ura TopTaau, MaHuid me3omep 3PPeKkT -M,y HaMOEH
Kwiaau. ['paduk Tap3ga srpu cTpenika OuiaH Yu3uiaau, HYHAIUIIN CUIKUTaH OOF
€KM aTOM TOMOHH KypcaTaau.

FOxopuoazu MaB3ynapHu, MONUWUPUKIAPHU
SUUUHU AXWU YPeaHean manabaaa, Keicycu Mag3yiapHu

Ypeanuut KUUHYUIUK MYEOUPMAUOU.
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BOB
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ALKANLAR
ALKANES

TYHHUHT AH, IAPA®HH, EF KATOPH,
ATTU®ATHK YIJTIEBOJOPOIIAP

AJIKanJap - TYFpu €KM TapMOKJAHTaH TY3WIMILIM alUUKIUK (OYHK
3aHXHPIIM) YIAaeBojgopoyiap Oynub, dakaT oxmuii o~ (curma) - OormapaaH

ty3uiran Ba CpHyn.o yMymuii popmynara Moc roMOJIOTHK KaTOP XOCHIT KHJIA U,

2.1 AJIKaHJIAPHMHT TOMOJIOTUK KaTOPH, HOMEHKJIATYpacu Ba

H30MepHscH

T'omosoraap - Ty3wmiy Ba KUMEBUN Xoccajlapu yxXiiami, y3apo Oup €xu

o6up neua CH,-rypyxra QapkiaHagurad roMojoruk Katop Bakwutapuaup. CH,-
20MOJIO2UK DapK.

AJKaH MOJIeKyJaJiaru yriaepoj] aToMmiapyu KYIIHH yriaepoJ aroMmiapu OWiaH

Oornanura capdiarad 6ofaap COHUra Kapadb OupiiaMuu, UKKHJIaM4H, Y4JIaM4H Ba

TYpTJIaM4u OVITUIITN MYMKHH.

Alkenes: Hydrocarbons havingat least one double bond between carbon atoms. Acyclic
alkenes have the general formula C,H,,. Monocyclic alkenes have thegeneral formula of
CnHan- 2. Alkenes are said to be ““unsaturated”’because their C=C double bonds can react to add
hydrogen to themolecule,yielding an alkane.
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MacanaHn:
yIJ1epoj aTOMJIAPH
@ @ O  oupaamum
@ @@ Q HKKHJIaM4H
@ \/ y4iamun

2,2,3-mpumemunnenman |:| Typriamtu
2.1-xanBanga TapMOKJIaHMaraH (HOpMai) 0ab3u alKaHJIAPHUHT HOMH Ba

dbopmynacu Oepuiras.

2.1-xanBan
Hopwman ajgkaHIapHUHT TOMOJIOTHK KaTOPH Ba yiapJaH XOCHiI OVIyBun
paauKaap
Morexysa AJIKaH HOMU AIKHIT Panukan Homu
dbopmynacu
C.Honso cypdurc-an CiHonit cypdukc-ua
CH, Meran CHs— METHII
CoHg OTaH CH3;CH,— ITUII
C3Hg [Iponan CH;CH,CH,— PO
C4H10 BYTaH CH3 (CHZ)ZCH2_ 6YTI/IJ'I
CsHy ITenran CH3(CH,)3CH,— TIEHTHIT (aMHJT)
CeH14 [ekcan CH3(CH,)4CH,— reKCHII
C7Hq Ientan CH3(CH>)sCHo— TENTUII
Cngg OxTtan CH3 (CHZ)GCHZ— OKTHUJI
CoHog Honan CH3(CH,);CH,— HOHMII
CioH> Jexan CH3(CH,)gCH,— TELINIT

H3zox: *- ankun éxu paduxan 0eb, aikaH MOAEKVAIACUOAH Oup amom
8000POOHU MOPMUO ONUWL HAMUICACUOA XOCUTL OYIIY8UU OUp 8aNeHMIU KOJIOUKKA
aumunaou.

TapMmokiianran ajgkaH MoOJEKyJdacu OupiiaMyd Ba HMKKWIAMYW aToMJapiaH
TalIKapy, y4iaMud Ba KU TYPTJIIaMUU YTIEPO]] aTOMIIAPH XaM CaKJIai .

HN3omepaap - 6up xun Tapkubiu ¢popmysara sra 6ynud, KUMEBHI Xoccanapu
Oownan ¢apk Kwiaau. Ty3wmum u3oMepiapu Oup-OupumaaH yriepoJ CKeJIeTHHHHT

Ty3widind Owinad ¢apk Kuiaad. Ty3wiHil HU30MEPUSICHUHUHT Oy Typu )yenepoo

cKejremu usomepusicu I[efIHJIaI[I/I.

Macanan, neHTaH H3oMepiapuaard yriepoja aToMIapu:

Alkyl group (See R): The designation given to a fragment of a molecule hypothetically
derived from an alkane by removing a hydrogen atom. Alkyl group names end in “yI”” Example:
the methyl group, CHgs-, is derived from methane, CH,.
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2
56

HeoneHmaH

D@ @@ @

nenman u3zoneHman

yrjiepoja aromJjaapu

O oupnamuu Q UKKunamuu V yuramiu |:| mypmaamuu

2
4—3};&4 s
> >
4 4 J

by 6upuxmanap CsHi, ymymuii ¢popmynara sra 0ynub, neHTaH U30Mepiiapu

XUCcoOJIaHaIN.

Homenkiatypa ne0, MHAMBUAyal OWpUKMara HOM OEpHIll MMKOHUSTUHU
OepyBYM KoWJanap CHCTEMAacWra awTtwinagud. AJKaHjaap - YIJIEBOJOPOJIAp
cucremaruk (IUPAC - The International Union of Pure and Applied Chemistry —
Co¢h 6a amanuii kumé xankapo keumeawiu) HOMEHKJIATypacu OVitMya KyWuaaru
KOoHuajiapra MOC paBHIIIa HOMJIaHAIH:

1. C aroMnapu 3HT Y3yH 3aHXXUPH - aCOC TaHJIAHA/IH;

2. TannaHran y3yH yriepoj 3aHXuUpH YpuHOOcap (y3yH 3aH)XHp TapKuOMma
OynMaraH ankWi) KUYMK pakamra dra OVJIHWIIMHA TabMUHJIOBYM TOMOHJAH
pakaMmIIaHaIH;

3. Xap Oup VpuHOOCApHMHT XOJIATH acoC 3aHXXHPH YTJIEpOJ ATOMHHHHT
pakamu OWjiaH KypcaTuiaiy;

4. bup xun pagukamiaap coHu 2 Ta - ou; 3 Ta - mpu; 4 Ta - mempa; 5 Ta -
nenma, 6 Ta - 2exca Ba X.0. O/ KylIMMyanap OWiIaH Kymuo KypcaTuiaau;

5. Vpunbocapnap; a) andaBur TapTOuma; 6) ycub Gopuin TapTHOWIA
(kamma paoukan yenepoo amomnapu kKam Oynean paouxkail, HOPMAL AIKUTL

mapmoKijiadnean ANKUIOAH Kamma) HOMJIaHaW,

Isomers:Different molecules that have the same molecular formula.
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6. ABBaj yriaepoJ 3amwKUpUIArd XOJIATMHU pakam OujaaH KypcaTuo

VpunOocap, CYHIrpa acoc 3aHKUPH HOMJIaHAIH.

Macaian, Kyiiuga OepwiraH yrieBOJOPOAHM CHUCTEMATHK HOMEHKJIATypaja

HOMJIAI Tajab dTUiTaH OYIICHH:

CH, - CH,
CH ~CH, - CH - CH,
CH CH,

CH,

1. OHr y3yH 3aHXUpPHM TaHJIaiiMu3. By 3aHXHp eTTUTa yriiepo aroMiapHiaH

ndopar - cenman (0OIIKa BapuaHTIIAP UYK):

GHy—GH,
CH-~ GHy—CH - CH,
CH CH,
CH,

2. Tammanran y3yH YIVIEpOA 3aHKAPUHU IIYHAAW pakaMIaliMU3KH,
ypurOOCap KWYMK pakamra sra OYJICHMH, HaMyHaJa METWI- PaJuKald HKKHHYA

YIJIEPOJ ATOMUA KOWJIAILIA]IN:

GHgmGH
CH CHQ--CH CH,
CH CH,
lCH3

3. Yrimepol HOMHMHHM Ty3aMH3: MOJIEKYyJiaJla acoC 3aHKUpUra KupmaraH

MKKHUTa METWJI paJuKaiapu 6op, 2- Ba S-yriepoja aTomiiapuaa:

CH — CH,
CH CH, CH - CH,
CH CH,
lCHs

2,2-0Oumemuizenman

2.2 ANKaHJAPHUHT TY3WJIM N
Anxannap Ty3WIUIIWHY JIBIOMCHUHT Ty3uIuil ¢popMyJianapu OpKaiau Kypuo
yukamu3. Macanan, meran CH,; MonekynacuHM XOCWI OVIMIIMHU KyWHJaru

cxeMaza KypuIl MyMKHH:

Nomenclature (‘noomon kleit/>) is a system of names or terms, or the rules for forming
these terms in a particular field of arts or sciences.
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H
‘C+ 4Hx — H.C* H
H

bup yriepox aromm TypTTa BOAOPOX ATOMUHMHI TYpTTa BAJIEHT
AIIEKTPOHJIAPUHNA YMYMJIAIITUPHUO OJIUIITN MYMKHH.

Meran CH,, Mapka3uii yriepoax aroMura 53KBHBAJICHT TYppTa BOJOPOI
aTomJlapuHu OWpukTHpUO onmub Xocun Oynaau. Bomopon Ownan OofmaHuiTra
yTIIepoJl aToMH O0apya BaJICHT JEKTPOHIAPUHU capduiaiiiu.

Macanan, sran C,Hg ymymuii popmyiara sra. Mosekynanaru 6apua aromiap
KaHnah Oornmanaau? Jlblome Qopmynacunu kypub® yramus. DraHga xap Oup
yraepoJ; aromyiapura y4drajJaH BOJIOPOJ, aTOMJIAPM KOBAJIEHT OOFJIAHMII XOCHII
Kuaub Oupukagu, OyHIa yriepoj aTOMHUAArd TYpPTTa BAJCHT JJIEKTPOHJIApUIAH
y4Tacu MINTHUPOK ITaIW. YTIEPOJ aTOMUAArd TYPTHHUYU BAJICHT SJEKTPOH, OOIIKA
YIAEpOA aTOMUAArd TYPTUHUM BalieHT SJEKTPOH OWIaH KOBaJeHT OOFIaHUII
xocun Kunaau. byHaa wkku snexktpon Ownan tynnupuiarad C - C Gor xocui
Oynaau. byHu cxemMaTuk Kyiujaaruiya TacBUpJall MyMKHUH:

H H

2-C+ 6H — H.C*CiH
H H

Arap ymymiamraH HMKKU S3JEKTPOHHM 4YW3MK4Ya OWJIaH TacBUpiaHca, Oy
Tyswinim  Gopmynacu rpaduk QGopmyia, aTomyap OpacHIard YH3WKYa dca
BaJICHTJINK ~CHUMBOJM  jeiwnanu. Macanan, 23TaH, mnpomaH Ba OyTaH

MoJIeKyJaapuHu rappuk Ty3uaul ¢popymanaiapu OpKajld TaCBUPIAMuU3:

oo oo NN
e A A A L N A S
H H H H H H HH H

man nponan 6ymau

dopmynanapaad KYpUHAJAUKUA, Xap OUp YIJepoJ aToMu Y3apo Oup-oupu
Owinan OoflaHUO yraepoa 3aHXKUPUHU Xocwin Kuia onaau. KuméBuit
peaknusIIapHu E3MIIIa KUCKAPTUPUITAH TY3WInIl hopmyanapuaan (hoiaamaHu
KyJnai, OyHJa SJIEMEHT CUMBOJMHUHT TACTKA YH TOMOHHIa aTOMJIAPHWHT COHU

Kypcatunaau. Macanas:

Nomenclature: empirical, rational, systematic - IUPAC
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Iman nponau oyman

DTaH Ba TpomNaH MoJIeKyJalapujard aTOMJIAPHUHT OOFJIAHWIIUHU OOIIKa
KEeTMa-KeTJIMK/Ia >KOWIAIITHPUIT MYMKHH SMACIUTHHHM TYIIYHUIN KHHHH 3Mac.
byranna C,Hyg aca TypTTa yriepoa aromu OOIIKa KeTMa-KETIUKIAa XaM YyTriepo.l

3aH)KUPHUHU XOCHII KHJIa/IH. Macanasn:

AN
oyman CH3
2-Memunnponau
(uz00yman)

by Oupukmanap wmosekyjgacugaru xap Oup yriaepoj aroMd BOAOPO.
aToMJiapu OwiaH TYWWHTaH, NIYHUHT Y9YH XaM yJap TYWWHTaH YTIeBOAOpOJJIap

11e0 aTajaau.

4 g2

Methane H
Kehnuru TAAKUKOTJIAp 6I/IJ'IaH, MCTaH MOJICKYJIACH TCKHC O5MacC Oanku

TETpadApUK IIAKJIra dra JKAHJIWTH, OOFNap opacujaru BaJCHT Oypuakiapu
109°28', MmeTan roMooriapu yriiepoj CKeleTIapy 3Ur-3ar maxkiugard Ty3UIuiira
ATa HKAHJIUTY UCOOTIIaHTaH.

By MabaymMoTIapHM TYIIYHTUPHUIN YyYyH METaH MOJIEKYJaCHHU aToM
opOUTaNIIIaApUHUHT THOPUIJIAHUII Ha3apusicuJaH (oiianaHamus.

AJIKaH MOJIEKY/IaNapHIard YrIepoa aToMIaph SP -THOPHIUTAHTAH XOIaTaa
Ooynmagu. By oca, yriaepoj aroMumard TYpTTa THOpUITAHTaH Sp3-0p6HTaJmap
KOBAJIGHT G-0OFJap XOCWJI OYIWIIHMAA WUINTHPOK STUIIMHYU aHTIaTaau. Yjap Oup
XWJ1 Ba TETPAdAPHUHT yuura NyHajras.

Terpadapnarn uxTuépuii MKKW OoFopacujard BajieHT Oypuakmap 109°28',

Sp’-rHOPHTAHTaH YIJIEpO aTOMH Ba BOIOPOJ ATOMIAPH OPAacHIATH G-GOFIap

y3yriauru 0.1085 um €xu 1.085 4 (anzempem - 107° yemp) Tewr:

A chemical property is a characteristic of a substance that may be observed when it
participates in a chemical reaction. Examples of chemical properties include flammability,
toxicity, chemical stability, and heat of combustion
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H
109°21(’(|:0 ﬁiﬁ
H 4 \H

Banent OornmapHMHr TeTpaj’ApuK MyHanmummaa OoFjapaaru 3JIEKTPOH
KYPTIaApUHUHT UTAPIUIIN MUHUMAT OYiaau.

MeTtan roMosnorapuaard yriepoja arToMmiaapy BaJIeHT OOFJIapHUHT TETPadIpuK
UYHAIUIIM  alIKaHJIapAard yriaepoJl CKEIETHUHI 3Ur-3aKCUMOH TY3WJIUIIMHUHT

cababu xucobnanaau (2.1-pacm).

0)

2.1-pacm. Yriiepos CKeJIeTUHUHT TY3WIHIIN: a) MeTaH; 0) Imporiand
Kyuau yrineposn aromnapu oaauii 6or (Ourta 60F) Owmitad 6ofaaHTraH OYyIranu
yuyH C — C Oor arpoduia spkuH ailaHuml MyMKHH Oyiagu. Mosekynanaru
OyHJ1ail SpKUH aiiJIaHUIIl UCCUKIIUK XapaKaTUHUHT (OyHTa TYCUK OVIyBYM OMUILIIAp

O0ynmaca) Mapxyaauru Ounan Oornuk. Iy ca®abiu xam 3UT3aKCHMOH 3aHXKHUP

Number Number
of Carbon of Carbon
Name Atoms  Structure Name Atoms  Structure
Methane 1 CH, Undecane 11 CH3(CH,)sCH4
Ethane 2 CH3CH4 Dodecane 12 CH3(CH5)1,CH3
Propane 3 CH3CH5CH4 Tridecane 13 CH3(CH5)11CH3
Butane 4 CH3(CH5)sCH5 Tetradecane 14 CH3(CH.)12CH3
Pentane 5 CH3(CHs)sCH4 Pentadecane 15 CHs3(CH.)13CH3
Hexane 6 CH5(CH5)4CH5 Hexadecane 16 CH;5(CH.)14CH35
Heptane 7 CH(CH,);CH- Heptadecane 17 CH(CH,)sCH-
Octane 8 CH3(CH,5)sCH5 Octadecane 18 CH3(CH5)1CH3
Nonane 9 CHs3(CH2)7CHz Nonadecane 19 CHs3(CH)17CH3
Decane 10 CH3(CH5)gCH5 Eicosane 20 CH3(CH.)15CH3
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Typiu pa3zoBuil (KOHDUTypaIMoH) MIaKJ KYPUHUILINWTA dra OYJIUId MyMKUH (2.2-

pacm).

2.2'paCM. u-Ilenman MOJIEKYIACUHUHZ Kom[)opmauuon _}?3zapumu

2.3 Anka”JapHUHT (U3MK KMMEBHUI Xoccajlapu
du3uK xoccajaapu
C1— Cy4- raznap,Cs— Cyg - cyrokimkiap,Cig- OKOPUCUKATTUK MOJanap, CyBaa
SpUMaiIi, OpPraHuK 3pUTYBUMIApAA SpUNAU. YTIEBOAOPOJ MOJIEKYJAp Maccacu
KaHYaJMK Karra Oyiica, KallHall Ba CYIOKJAHHUII XapopaTd XaMm LIyHYa IOKOpHU
Oynmagu. Yriepon aTomyiapd COHM OWp XWI OYiaraH ajgkaHjapaa TapMOKJIaHTaH
TY3WIHIUIA MOJIEKyJanap HOpMal TY3WIMIUIM MoJeKylajapra HucOaTaH mact
XapopaTiapaa OyFiaHau.
Ankannap MoJjekynajlapu KyTOJlaHMaraH OYJraHud Y4yH CyB MOJIEKyJajapu
OwiaH TabCUpJAIMAlAM Ba IIYHUHT YYyH XaMm JeApJid CyBJa O3pUMa[u,
KyTOJJaHMaral OpraHUK SPUTYBYHIAp - OEH30J, TETPaxJIOpPMETaH Ba OoImIKaaapaa

sxmu spuiau. Cyrok ankaniap y3apo sSXIIM apaiaiiajii.

Condensed Density Index of
Molecular Structural Bond-Line mp bp (°C)? (g mL‘1] Refraction®
Formula Formula Formula (°C) (1 atm) at 20 °C (np 20 °C)
CeHya CH3C|:HCHQCHQCH3 —153.7 60.3 0.6532 1.3714
PN
CH;
CH,
CeHya CH,CH—CHCH —128.8 58 0.6616 1.3750
| P
CH; CH;
CeHyg CH4 —98 49.7 0.6492 1.3688
|
CHs— g CRCH d
CH,
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KuméBnii xoccanapu
Ankannap KuMEBMM >kuxaTnaH uHepT monnanapaup. bynun, C-HpaC-Co-
Oorap MycTaxkaM OYynuO, ylapHU Y3WIl KUHWH. YTIEBOAOPOMJIAap HOpMAa
Xapoparia KHCJIOTa, acoc, OKCHJIOBYWIIAp Tabcupura Oapaonuid (OGpomiun
sputMaHu panrcusnantupmangn, KMnO, »spurmacumarn OuHadiia paHrHU
iykormaiinu). Auskannap Sg(uurim3 twimman - substitution radicalic)ounan
OCNTWIaHYBUM paJuKall aJMallMHUII MEXaHU3MHAa OopaJuraH peaxiusiapra
KUpUIaau. Paoukan (eanoeennaws, HUMpoIaul) peakyusanapoa 0acmiab yuiamuyu,
CYH2PA UKKUAMYU 84 OUPIAMYU YeNiepod amoMaapuoazu 8000pooiap AlMauluta-
Ou. by yunamuu yriepoa Ba BOJIOPOJl aTOMU TOMOJUTHUK OOFMHUHI OCOH (OOF
sHeprusicH - 376 kJx/Moiib), CyHrpa nKKmiaM4u (0oF sHeprusicy - 390 kJ[>x/Moib)
Ba KeiinH Oupnamuwn (0oF sHeprusicH - 415 x/[x/mMomns) y3ynuinm Ounan OOFIuK.
AJIKaHJIAPHU raJIOT eHJIALI
TyHuHran yriepoa aroMuaard rajoreHiiail peakiusaCu 3aHXUPIU paJuKall
MEXaHU3MIa SgEPYFIMK SHEPTUsCHM TabCHUpUAA amaira omupuiagu. Peaknus
CcXeMacu KyWujaaruya:
CHy:H + Cl, “»CH,:Cl +H:Cl
SgrMexaHu3MU KyHuaaru 00cKu4iapian noopar:

1-60cKnY - 3aHKUPHUHT OOIIJIAHUIIIN:

Cl:Cl «—2»2Cl.

EpyFmuk oHepruscu IOTWIMINMAAH XJIOp MOJEKYyJacH aTomiapra -
paauKauiapra napyajgaHaay. XJIOp aTOMUHUHT TallKU JJIEKTPOH TOFoHacuaa 7
BaJICHT DJIEKTPOHJIapu 00p, yap/aH OUTTacH *Ky(QTiammMarat, IyHHHT Y9yH XJI0p
aTOMU pajuKan a1e0 atanaiu.

2-00CKHWY - 3aH)KUPHUHT y3aiHIIIN:

CH;:H + CI- — CH; + HCI
CH; + Cl:Cl — CHLCI + CI-

Halogenation is a chemical reaction that involves the addition of one or more halogens to
a compound or material. The pathway and stoichiometry of halogenation depends on the
structural features and functional groups of the organic substrate, as well as on the specific
halogen.
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Xap Oup xyop aromMu OWTTagaH >Ky(]rTiammaraH >JEKTpOHra Ba KaTTa
DHEprus 3axupacura ora Oymaaum. MertaH MoJekynacura SKHHJIAIITAHAA,
Ky(TrnammaraH 3JIEKTPOH BOAOPOJ  aTOMH  DJEKTPOH OymyTu  OwmiaH
TabCUPJIAILAAN, SHI'H KOBAJIEHT OOF X0cKI OYI1au Ba BOJOPOIXJIOPU] MOJIEKYJIacH
xocun OYymamu. Meran Monekynacu OWTTa Ky(TiamMaraH 3JeKTPOH CaKJIOBYU
3appayva - MEeTHJI paJuKaura ailianaiu.

3-00CKHY - 3aHKUPHUHT Y3YJIUIIIH.

CH, + CH,, —» CH,;—CH,
Cl- + CIl. — CI-CI

Metun paaukany OOIIKa XJIOp MOJEKylIacu OWIaH TabCHUpIAIIaan, aToMIIap
opacuaaru OOFHU y3a/ii Ba XJIOPMETaH MOJIEKYyJlacu Xocua Oyinaau. Xocui Oyiaraxn
aTOMH - XJIOp paauKaiud OOIIKa METaH MoJieKyJacu OwiaH 2-OocKkuujaru kabu
Tabcupamaan. Peaknus spkuH pagukamiap XoCHI OYIUIIN TyraMaraHura Kaaap
JAaBOM J3Taju. DPKUH paJuKauiap y3apo Oup-Oupu OunaH OMPUKHINN HATHXKACH]IA
3aHXKUP Y3WIAJIN.

3anoicup peakyusiap Kemma-Kemaueuoa 0aeom 3mysuu OyHOal peakyusiap,
3aHIACUP peaKkyusanap Oeuuniaou.

AJIKAaHJIAPHU HUTPOJIALI

Anxannapuu azotr kucioracu HNOjz OunaH TabcHpu HUTPOAIKaHIAP XOCHII
Oynumn Ounan Oopaau Ba Oy peakius HUTPOJANl PEaKIUsICH JIeHHUIIaIu.
Anxannapau Hutponamau 10-20 % azor kucimoracu Ownan 1290 - 150 °Cna

oupunun mMaptra M.U. KonoBasioB amanra omuprad (KoHoBasioB peakiusicu,

1888 iim):
H ] No,
CH,-C + 12:% HNO; =25 CH,-C +H,0
7 cH 7 cH
CcH, 3 cH, 3

Nitration is a general class of a chemical process for the introduction of a nitro group into
an organic chemical compound.

Konovalov Reaction the substitution of hydrogen by a nitro group in aliphatic or alicyclic
compounds, as well as in the side chain of fatty-aromatic compounds during direct nitration with
nitric acid.
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Cyrok dazaga HUTpoOJAIl peakIuscura Oapya yrieBoJIOpojiap KUPHUIIAIH,
aMMO peaKkIys MaxCYJIOTIApHHUHT YHYMH KaMm OViaau. YdiaMdu yriepoja aToMu
cakJjiara aJlkaHJiap y9yH YMyM IOKOpHY OYJIUIIUTATY aHWUKJIaHTaH.

byr dazama mHuTpomamga BOAOPOA AaTOMHWHUHT ajJMaIlMHUIIKM OwuiiaH Oupra
YTIepoI-yriaepoa OOFHUHT Y3ylulny XxaM amanra omaan. LIlyHunr yayH peakius
MaxCyJIOTJapy TapKuOuaa yriiepoj aTomiapd COHHM JacTiabKh XoMm  amié
aJIKaHJaru yriepoJi aToMJIapyu OWJIaH TEHI HUTpOaJKaHIap OuilaH OWpra KpeKWHT
HaTW)KacWJa KaM YIVICpOMJIM HUTpOAJIKaHJIAp XaM XOCHJI Oymamu. MacaiaH,
NPONaHHW HUTPOJIAIl MaxXCYyJOTJIapu TapKuOuaa KyHWJIarn HUTPOATKAHIAP

apaJammMacu XoCwui1 0ynaau:

> CH3 - C\HZ 1-uumponponan,

CH,NO, 34%

/NOZ 2-numponponan,

CH. - CH —» CH; - \H 32%

— t,
37X2 4+ kons. HNO, CH,
3

—> CH3 - CH2 HumpoImanu,

\NO 26%
2

L _ numpomeman,

CH; - NO, 6%

AJIKaHJIAPHH CYJb(OXJIOpJIANT
Peakuus yMmyMuil cxemacu:

R:H + Cl, + SO, — RSO,CI + HCI

anKuncyiboxkucioma

Xocun OynraH ankwicyab(POoXJIOpua HATpUld THAPOKCUAM OWaH Kaita
MIUIAHTaH/a ANKWICYIb()OKUCIOTAHUHT HATPUIIU TYy3H - 10BYyBUU Bocuta (COM -

cupT daos Moji1a) XOCHIT Oynaau:

@) @)
I
R:ﬁ:CI +2NaOH — R:#:ONa + NaCl
0

anKuncynbhoxkucioma
Hampuiiu mysu

AJIKAHJIAPHUHT TEPMHUK Y3rapuiLIapu
Kpekunar (350 - 550 °C) - yrieBomOpOMJIAPHUHT TEPMHK MapyaiaHUIIl
Kapa€HU, FOKOPH MOJICKYJIAIH YIJIEPOA 3aHXHPUHUHT KHCKA 3aHXHPIH KyWH

YIJIEBOAOPOAIapra MapyallaHUIl peaklusulapura acociaHaau. AJKaHJIAPHUHT

Sulfochlorination - simultaneous reaction with sulfur dioxide and chlorine: to convert (as a
paraffin hydrocarbon) into a sulfonyl chloride by introducing the —SO,CI group.
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KPEKMHIM OpKalu HEe(PTHM KahTa unulam OWiaH MOTOp EKWIFWIapu, CypTMa
Moimap, kuME Ba He@TKMMECH caHOaTH YydyyH XoM amé cudaruna
doiinanaHuITyBUH KyWH MOJICKYJISIP MacCalid MaxCyJI0TIap OJUHAIH.

[Mupormz (> 750 °C). Anxammap 500 °C nmaH rokopw Xapopatiapia
NUPOJIUTHUK MapyallaHuIlTa yuypalau Xamjaa TapkuOu Ba HUcCOATIIapu xapopar Ba
peakiusi BakTH OwiaH OOFJIMK OYJIraH Mypakka0 apajnanl MaxcCyjlaoTJiap XOCHI
oynanu. [Tuponus xapaéuuna C - C Gornap y3uiaaau, alkuil pagukajiapd XOCHI
oynanu. 1930 - 1950 #twnnapa 10KOpH alKaHJIapHU MUPOJIU3U CaHoaTAa OellTaian
VHTaraya yriepoJ aToOMJIapu cakJjaraH aJKaHjiap Ba aJKeHjJapaaH ubopar
Mypakka0 apanamma omuin yuyH (ormamanwirad. [lupomus sxapa€Hu "TepMmuk
KpeKkuHr" 1e0 Xam IOpUTHIIA]IH.

Xapopataap 300 - 700 °C yerapacuna TYHUHTaH YriaeBOAOPOATAp TYHUHTAH,
TYHHMHMAaral Ba apoMaTHK YIJIEBOJOPOJIap CaKJIOBUM MypaKKad apajanimMa XOCHII
Kwiaau. KpekuHr xapa€Hu acocuil peakuusuiapu AErHApOreHu3alus Ba yriepo
3aHKUPUHUHT Y3WITUIHAIND. By skapa€nmap spKuH paguKauIapHUHAT XOCHIT OVITHII
OOCKUWIapU OPKAIHM aMajra Omaju.

Macanan, OyTaHHM KpEeKUHTHAA KyHUJard yrieBoAOpOAap XOCWI OYmanu:
MeTaH, dTaH, MPOoMaH, MeHTaH, rekcad. TYmuK u3ox 2.6-600 "Ankanmap" MaB3ycu
Oyinua Macanaiap euuiiga OepuiraH.

Oxcupiam. ANkannap KUHMUH OKCHJUIAHAIUTAH OpPraHUK  OWpuKManap
XucoOJaHaJu. XaTTo Ky4id OKCHIJIOBUMJIAD XaM XOHa XapoparjiapujiaH
aJIKausapra TabCUp dTMaAU/IN.

ATNKaHJIapHM ~ KUCMaH OKCHJyIall  HuUcOaTaH IOKOpM — Xapopartiapiaa
Katanm3aropiiapaan Qoiinananud onud 6opunaan xamaa C — C Ba C — H 6ormap

y3WJIUIIM OuiaaH KapOOH KHUCJIOTalap, KETOHJAp, ajdbJerujjiap, CIUpTiap Kadu

Cracking is the breakdown of a large alkane into smaller, more useful alkenes. Simply put,
hydrocarbon cracking is the process of breaking a long-chain of hydrocarbons into short ones.

Pyrolysis is defined as the conversion of a compound into smaller fragments in the absence
of air through the application of heat. It is different from combustion.

Alkanes can be oxidized to carbon dioxide and water via a free-radical mechanism. The
energy released when an alkane is completely oxidized is called the heat of combustion. ... In the
alkanes, the more highly branched isomers are usually more stable than those that are less
branched.
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KUMMATJM OpraHuK OMpHUKMaliap XOCWJ KWiuIl yuyH (doiaananunaad. Macanas,

Oyranau yama okcurampan (C, — C; OoF y3wiagu) dTaH (CHpPKa) KHCIOTa

OJIMHAaH.
H.C CH 30,, 150 - 200 °C ~0
NP ASEN ——no® 2CH,-cZ
CHZ CH3 2 \OH
oyman aman (cupka) Kucioma

Okopu ankanmap (N>25) xaBo Kuciopoau OwiaH CyoOK (aszama mapraHerl
Ty3Japy UIITHPOKUJIA, YTIIEPO 3aHKUPUHUHT ypTada y3yHnuru Cqp — Cig Oynran,
IOBYBYH BOCHTAaJap Ba CUPT (Paoi Mofaiap uimad dukapumniia QoigaranniTyBun

KapOOH KHCJIOTajlap apajialiMacu X0CHII KWINO TabCUpJIalliaIu.

2.4 AuikaHJap oMl YCYJLIapu

1. AnkeHiapHu rugpupian:

“cH” T tH /T en/
nponen nponan

2. KapOoH KucCHIOTIapHHU UIIKOPJIAp UIITUPOKKUIA TOOJIAI:

+ NaO:H _m R-H

3. Kap6on kucnoranapausr saektponusu (Koabode peakiuscu):

B /O 971eKmp moxu _ /O — > pD_ /O —_— .
R-Cona e CNoo TTE RO, co R

R-+R- —R:R
Kapo6on kucnoma mysnapuu nekmponu3 Kuaiud ankauaap oauuioa paouKkaiiapuune
UKKUW Mapmma y3aiuuiu amanza oumaou

4. Bropu peakuuscu:

The Kolbe electrolysis or Kolbe reaction is an organic reaction named after
HermannKolbe. The Kolbe reaction is formally a decarboxylative dimerisation of two
carboxylic acids (or carboxylate ions).

The Wurtz reaction, named after Charles Adolphe Wurtz, is a coupling reaction in
organic chemistry, organometallic chemistry and recently inorganic main group polymers,
whereby two alkyl halides are reacted with sodium metal in dry ether solution to form a higher
alkane. In this reaction alkyl halides are treated with sodium metal in dry ethereal (free from
moisture) solution to produce higher alkanes and it is also used for the preparation of higher
alkanes containing even number of carbon atoms.
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R-R
R-X + 2Na + X-R' R-R" + 2NaX
R'-R'

Bropy peakyusacuda paoukannapuune ukKKu mapmma y3auuiu amanza omaou
Macanan, xJiopMeTaH Ba 2-xJiopnpomnaHHu Bropu peakuusicu mapourtuia
TabCUPJIANTYBUIAH, KyHHIard OMpUKMATapHU OJIUITUMUA3 MYMKUH:

—» CH;-CH;,

amaH CH
/CH3 8

CH,—-Cl + 2Na + Cl—-CH _ZNaC,—>CH3‘CH\CH
3

CH,

2-memunbyman

H3C\ J/
> /CH -CH
H,C —~

CH;,

CH,

2-memunnponan

2.5 AnkaHJapHU KYJUIAaHUIITH
TyliuHran yrieBoiopojyiap HMHCOH Xa€Th Ba (AONUATUHUHT TYpJau
coxajapu/ia KeHI' KyJUTaHWJIau:

e Ta3 xoylaruaaru (MeTaH Ba MpONaH-OyTaH apalialliMacu) ajKaHjiap EKWIFU
cudaruma GoigaIaHmIaIN,

e CYIOK YIJIEBOJOpOAJAp HMUYKM EHYB JABUTATENIapy Ba KOCMHUK pakeTayiap
EKWIFWIAPUHUHT aCOCUM YJIYIIMHU TAIIKWI 3TaJW XaMJa dpUTYBUMIAp cudaTtuia
UILIaTHIAY,

e Ba3eJMH MOWM (CYIOK Ba yIJepojJ aTromjiapu COHM 15 Tarada Oynran
YTJIEBOAOPOAJIAp apajaliMacH) - XUACcHu3, Tabmcus, madpdod cyrokiuk, TuOOuéraa,

napdromepusia Ba KocMeTHKaaa poraananuiagm;

T MR

. Ba3eliMH (CYIOK Ba YIJIEpOJA aTroMJjapu COHU 25

\\\\\\\\\

Taraya OYnaran  yriaeBoOAOpoJjap  apajammMacu) -

vy
-
PO S

g THOOUéTNa CcypTMa BocuTanap (Mas3p) Taii€piaiiaa

dbolnananunany;

The organic compounds known as alkanes are used primarily as fuels, but their
derivatives can be found in paints, plastics, cosmetics, cleaners and pharmaceuticals. The
simplest alkanes are propane, methane, butane and ethane.
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o mapadun (Cyg- Czs TapKUOIU KATTUK aJKaHJIap apajaliMacH) - OK paHIary,
xuacu3 Ba TabMCH3 (T ey 50 - 70 °C) - mam Tali€pnampa, TyrypT Ba KaJOKJIaml
KOFO3JIapu  HIIIa0d  YuKapuiaa, TUOOMETIA  HMCCUKIMK — MyoJaxatapuia
doitnananmnanu. OpraHuk KUcloTanap Ba CIUPTIAp, IOBYBUM BOCUTAIap Ba CUPT
daon Mmoananap vnIad YMKapuaa KyJlaHUIaIu.

e ypTa MOJEKYJIAp MacCajli HOpMaJl TY3WIUILIIA TYWWHIaH YIJIEBOAOPOMJIAP
He(pTOaH OKCWIUIAPHUM MHMKPOOMOJIOTMK  CHHTE3 KWIMIIAA IOTYBUM cCyOcTpar
cudaruaa doinanaHuIaagg,

e AaNKaHJAPHUHT TAJOTCHIM XOCHJANapu KaTTa axamusrtra ojsra Oymnuo,
SPUTYBUMIIAP, COBYTYBUM BOCHTaap cudaTuaa (GorganaHwiaad Ba CUHTE3Iapaa
nacTiaa0dku XoM ammé cudaTuia UIIaTuiIaIu;

e 3aMOHaBU HeTKUMECaHOATUAA TYWHUHTAH YTIEBOAOPOAJIAP TYPJIH OPTaHUK
OMpUKMaNap OJNHMIIJA, TUIacTMacca, Kaydykiap, CAHTETHK TOJIa, FOBUII BOCUTAIApU
Ba OoIlIKa KY11a0d Mojanap Miniad YMKapuiiaa sipuM Tanép MaxcyioT cudaruaa
doitnananmiaam.

2.6. "Aaxkanaap' MaB3ycH 0Viin4a TONMHPHUKIAP €HHII

AJIKAHJIAPHUHT HOMEHKJIATYPACH, TY3WINIIN Ba U30MEPHUSICH

1-Tonwupuk. T'excanHuHr Oapya HM3OMEpIApHU TY3WIUII (HopMyaTapuHHA
&3unr Ba IUPAC Homenkmarypacu 06yiinya HOMJIAHT.

/Kapo06. 1. bapua yrnepon aromiapu OupiiaMud Ba MKKHJIAM4u OYJraH, OJITH

YTIAEPOUTH 3aHKHUP Ty3aMH3 Ba YIIEpOIJIapHU paKkaMIaiMus:

1 2 3 4 5 6
c-C-C-C-C-C

VYrieposn aTOMJIAPUHUHT SPKUH BaJCHTJIMKJIAPUHU BOAOPOJ] aToOMIIapu OujiaH
TYyJnaupamu3, OyHIa yriepoj aToMiaapu TYpTTa OOF XOCHI KUJICHH:
1 2 3 4 5 6
H-2excan (Hopman-zexcan)

Umsukau Ty3wmdmra odra Oynran OyHAail  yriieBogopoasiap HOpMal

YIJIEBOAOPOJIAD JACUMIIAAN.

Anxannap - mytunean yenesooopoonap, ymymutl gopmynacu CpyHonvo, 6y epoa N - 6ymyn
COH
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2. bemrra yriepoanan ubopat 3aHKUP Ty3aMu3, OJTUHYM YTEpoJl aTOMUHU

Aca UKKUHYHU YTiiepoj Omiad OornaimMus:

1 2 3 4 5
c-c-c-c-C
c”

YIraepogHUHr TYPT BaJICHTIIN

DKAHJIUTHHU OWirad XoJija 3apypuid
BOJIOpOJIIap OUaH TYWUHTUPAMUS!
1 2 3 4 5
A
\CHa“ nenman 2-Memunnenman
— T memu
3. Mertun TrypyxXvHH YYUHYM VYIJEpoA aToMura Kydupamus3 Ba 3-

MCTHIIIICHTAHHHU XOCHUJI KMJIaMH3.

1 2 3 4 5
CH, - CH, - CH - CH, - CH,
Ii‘ Ky
‘\CH)?{A nenHman 3-memunnenman
~ mMemun

4. TypTTa yriepoa aToMUaH UOOpaT 3aHXUP KOJAUPAMU3, ACOCUI 3aHXKUpPTa

KApMail KOJTaH WKKH YTJIEpOJ aTOMHHH, Y3YH 3aH)KHPHHUHT WKKUHYHU YTIEPOIU
Owia” OOFJIauMU3:

Bogopomnap 6unan TyHUHTHpAMU3:

//ﬁ\ Memui
(CH.”Y

1 N

CH;-C-

d

(CH

NI

memuli

3 4
2,2-0umemunoyman
>ymau

3
)

9

5. Merun rypyxnapunaH OWpPUHM acOCUM 3aHXKHMpIArd YYUMHYHU YTIEpOJ
aTOMUTa KyuyuWpamu3, BaJCHTJIMK KOMJAcura amajl KWinO BOIOpOA aToMjapu

OwiiaH TYHUHTHpaMu3 Ba 2,3-IUMETWIOyTaHHU XOCHIT KUJTaMU3:

Paouxan - yeneeooopoo monexynracuoan 8000poOHU MOPMUO ONUUL HAMUHNCACUOA XOCUT
oynysuu haon 3appava
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1 21 3 4
CH, - CH - CH - CH,
Cl:H3 2,3-0umemunoyman

I'ekcanna onTUTa TYy3WIMII U30MEpPIapyu OOp Ba ynap yriiepol CKEIETHHHHT

TY3WIUIIH OniaH GapK KAIaIu.

Ankaunnap yuyu y2nepoo ckeiemu uzomepusicu xoc!
2-Tonwupuk. Yrnepon aromsapu 6 Ta OynraH ankanmap (TYHUHTaH
yIIAEBOAOPOJIAP)HUHT  CTPYKTypa (QopMylajapuHu E3MHT Ba CHCTEMAaTHK
HOMEHKJIaTypaja HOMJIAHT.
3-Tonuupuk.CgH1, TapkuOu ankaHJIApHUHT TY3WIKMLI (GOpMYyIaIapyuH E3UHT
Ba [UPAC HOoMeHKkIaTypacu OVinda HOMJIAHT.
2- 6a 3-monwupuxnap 1-monwupux eyumu ouran oup xun 6yiub, cagoiHune
Kyuunuw mapmuobu ounan apx Kuiaou.
A-Tonwupuk.2,5-TuMeTUI-3-3THITEKCAHHUAT ~ CTPYKTypa  (opmynacuHu
€3UHI.
Kapo06.1.2,5-numermii-3-3TUITEKCaHIa acoc YIJIepoJl 3aH)KUPH TIeKCaHIaH

nbopaT OYIraHu y4yH OJITH YIIEPOJJIN 3aHXKUP Ty3aMH3 Ba paKaMJIaiMu3:

1 2 3 4 5 6
c-Cc-C-C-C-C

2. 2- Ba 5-yriepoJl aTomylapura METWUJ paJuKaJUIapuHU, 3-YyTIepoja aTOMuUra

3ca ATUJ PaJAUKaIMHUA OOFIaliMU3:

3. Acocuil 3aHXup yriiepo aTOMJIAPUHU BOAOPOAJIap OWIaH TYHUHTUPAMMUS:
CH, Clle CH,
CH,

2,5-0umemun-3-amunzexcan

Omnupuxk  (mpusuan)  mapuxuti  HOMEHKIYmMapa  OUPUKMANApHUHE — HUMAAAPOaH
ONUHCAHIUSY, XOCCANAPU 8a XYCYCUSMIAPUEa Kapah Oepuniean HOMIAp: MemaH, SMaH, ayemoH
BUHO KUCIOMA, OIMA KUCIOMMA.
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S-Tonwupuk. 2,2,A-TpUMeTWINEHTAH aJIKaHUJAard OWpjaMud, UKKUJIaMYH,
y4JIlaM4¥ Ba TYPTIaMYH YIJIEPO aTOMJIIAPUHU KYPCATHHT.
Kapo0.1. [lactma® 4-tommmpuk xaBoOjapura Moc pasBumnga 2,2,4-

TPUMETHIITICHTAHHUHT TY3WIUII POPMYIIaCHHH €3aMU3:

THs
CH3—C|:—CH2—(%H—CH3
CH, CH, 2,2,A-mpumemuinenman

2. busra Mabaym OViraHujek, OpPraHuK MOJIEKYyJaJa yYriepoJ aToMu
OOFNIaHTaH yIJIepo/ylap COHWUTa Kapa® OupiaMyu, WKKHJIAMYH, Y9JIaM9d Ba

TYpTIaM4H yriiepo aromiiapura hapkiaHau:

CH O  Ooupaamum
@ c CH, _@ Q AKKAJIAMYH
v y4IaM4uH

CH

2,2, 4-mpumemunnenman TYpTaaM4u

leomerpuk  makmiapgaH XaM  KYpUHaaukd,  2,2,4-TpUMETHIITNICHTaH
MOJIKyJIacuaa 5 Ta OupjaMuu, OUTTagaH MKKWIAMYH, YWIaM4d Ba TYpTIaMyud
yTJIepO1 aTOMJIApU MaBXKY/I.

6-Tonwupuk., Ankun TymyHdyacuau wuzoxjianr. C; - C,; anKwUIapHUHT
Ty3WIHII (popMyiaJapuHu E3WHT Ba HOMJIAHT.

/KaB06.Opranuk OupUKMaIapHUHT HOMEHKIIATYpacH HYKTaW Ha3apuiaaH
KaparaHja aJkui - Oy opraHuk MosieKyjajgaH OUTTa BOJOPOIHUA YMKAPUO TalllIanl
HATWIKACHUJIa XOCUJ OVIYyBUM KOJIUKAUP. AJIKUI HOMU alKaH HOMUIAAru«-aH»

KYIIMMYaHU «-WD» KyIIMM4a OWIaH aiMarTUPUO XOCHI KUJTMHAIN

CH, CH,—CH, H,C CH, H,C CH,
memui amun \C H 2/ \C H 2/ \ C H 2 ‘
H-nponuj H-6ymu.1
HiC_
H,C H,C : C
N\ 3 AN H3C CH b \
CH. CH - CH,. Neg” N H,C
H,C” H,C” ? CH, CH, CH,
uzonponu uzooymun UKKUIaMuu-oymun yunamyu-oymun

Payuonan nomenknamypa - 20Monouk KamopHune 0acmioKy 6akuiu (arvoe2ud 6a Kapoou
KUCTIOMANapoan mawkapu - yiapoad UKKUHYY 6aKUIU) acocu KUIUHUO Koaean ypunbocapap
VHUHZ XOocunacu 0ero Kapaiaou: MmpUMemuiMeman, mpUMemuidmuieH, OumMemuiayemuien,
MPUMEMUTKAPOUHOI, CUPKA albOecuou, OUMEMUIKEeMOH, MOU KUCIOMA.

Opeanux 6UpUKManuHe cucmemMamux HOMU aHUK KOHYHUSMAAP AcoCuoa my3uiaou.
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AJKaH MOJIEKYJIACUHUHT OUpP BOJOPOIU KaM, OUp BAJICHTIN KOJIAUFUHU AIKUL
JNEUHII MyMKUH

7-Tonwupuk. CuMMETpUK aJIKaHiIapHU R - R, HOCHMMETpPUK aJIKaHJIApHU 3ca
R - R' ymymuii popmynanap 6mnan udponanam mymkus. lllynra myBoduk: a) aTaH,

0) mpoman, B) OyTaH YIJICBOIOPOJIapU KalCH WKKU paauKaJIapAaH TalTKuil

TOITaIU.
/KaBo0.OpkuH BaJICHTIIMKIAp OJJaTAa HyKTa ¢EKM 4YM3MK4Ya OwuJiaH

TaCBHUpPJIaHAIU. MacanaH, MCTAH MOJICKYJIACHOAaH 6I/Ip BOJOPOA aTOMHWHU TOpTI/I6,

KyHUJard TY3WIMILDITA METH PaguKalid XOCHT KUJIaHa !

H H
H..C..H— H.-C- + H
H H o H H
Mmeman Mmemun H--¢--H —_ H--¢— + H-
H

H

Nkku papukamiapHUHT y3apo SKUHJIAMIYBUYUAAH Xap OWUp alKWwigard SpKUH

anekTponiap ymymuamaay Ba suru C — C koBaJieHT OOF XOocuIil Oyaau:

H  H H H
H.C. + CooH —» H-.C..C H
H  H H H

ImaH

memun memun

WNkxku MeTH1 paJuKaNIaApUHUHT OUPUKUIITUAAH 3TaH XOCHII OYiaau.

I[CM&K, MCTHJI- Ba OTHJI- paduKaJlllapu 6I/IpI/IKI/IH_II/II[aH ImpomnaH XO0CHUJI KHJIHII

MYMKUH:
H H H H H H

H G-+ ~C..C.H — H C-C.CH
¥ H H H HH

nponan

Memu ymun

Wxku 3T pagukaiiapuaal OyTaH XOCuil OYau:
oyman

amun amuni

BYTaH IMYHUHIACK MCTHJII Ba IIPOIKWJI paauKalJIapruJIaH XaM XO0CHUJI KWJINHUIITNA

MYMKMHH:

Anxun - yeneso0opoo MOAeKy1acuoan oumma 6000pOOHU MOPMUO ONUUL HAMUNCACUOA

xocun 6y1y84u KOOUK.
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memu nponuni 6ym aH

8-Tonwupuk. Kyitnnarn agkaniapHAHT Ty3Wwidil ¢GopMynaiapuHu €3WHT Ba
ylapiard — yriaepoj  aToMmjapu  TUOpHUIUJIAHWMII  TYpJapuHUA  KYpCaTHHT:

a) 2-metunbOytan, 0) 2,3-IMMETHINEHTaH.YTIepoa aToMUAard THOpHUAJIaHTaH

opOuTaIap MyHaIuIm KaHgam?

KaBo0O.
a 4 3 2 1 0) 5 4 3 2 1
CH, CH; CH,
2-memunoyman 2,3-0umemunnenman

VYrnepon atoMuHUHT (a30BUH Ty3wiumu - TeTpa’dapuk (1-600):a) Ba 0)
OupUKMalapjara yrjiepojJ, aromyiapu ©Oapua OOF BaJeHTIUKIApU TYFpHU
TETPAdAPHUHT UYKKUCHUra WYHaiuraH. YTJIEpOJA 3amwKupu Oup Hedya TeTpadap
YYKKWJIAPUHUHT OMpUKUIIM OwiaH xocwn Oymamam. HaTmxkama acocuit 3amHXup

YIIEpO CKeNeTIapu 3Ur3aKCUMOH TY3WIHILTA 3ra Oynaau:

a) 0)
. , /CH3 . , /CH3
N2 4 N2 4

Ankaunapoa oapua y2nepoo amOMﬂapusp3-2u6pu0ﬂaneaH xonamoa oynaou!

MycTakui equin y4yH TONIHHPHUKIAP
1-Tonwupuk. Meran, 5TaH, TMpomaH, U300yTaHAAH XOCHI OYIyBUU
paAvKaUIApHU TY3WIMIIWHY €3UHT Ba YJIapHH HOMJIAHT.

2-Tonwupuk. Kyihivgarun Ty3wmmi Qopmynianapu OepuiraH MOJJaTapHAHT

HOMIJIAQHT .
a
) _CH, - CH, %)
CH, - CH, - CH CH, - CH CHs
\CH, - CH - cH, CH, - C = CH, — CH, — CH
Lh, CH, CH,

Tyuiunean yeneeo0opoonap - aiKaHIap 20MOJN02UK KAMOPUHUHS 0ACTAAOKU YHMA aKUIU
Memau, dMmaH, nponau, OymaH, NeHmMaH, 2eKCaH, 2enmat, OKMAaH, HOHAH, OeKaH

CHs  CoHsCsHg  CiHip CsHiz CGeHis CiHie CsHis  CoHzo CioH2z
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3-Tonwupuk. Kyitunaru OupukManapHu Ty3uWiaull (HOpMyJalapuHUu E3UHT:
2,2,3-TpuMeTHITeKCal;  2,4-TUMeTHI-3-U30MPONWITeNTalH,  2-HUTPOIPOIaH,
TETPaxJIOPMETaH.

A-Tonuwiupuk, CsHy;  Tapkubnm  yrieBOAOPOUIAPHUHT  TY3WJIMII
dopMynaiapuHu  €3MHI Ba CHUCTEMaTUK HOMEHKJIaTypa OyinWya HOMJIAHT.
AJKaHnap YYyH W30MEPMSHMHT Kaiicu Typu xapakTepnu? Esran Tyswimm
dopmynanapaa UKKWIAMYH Ba yWIaM4H YIJIEPOJ aTOMJIADUHU OENTHIIaHT, arap
oynca.

5-Tonwupuk. Kaiicu wuKkM ankwuiapaad: a) 2-meTwiOyrad, 0) 2,3-
TUMETWIOYTaH XOCHJT KUJIUIIT MyMKHH.

6-Tonwupuk. Kyhinnarn alkwuiapHu Ty3Wwidil (QopMynanapuHu E3UHT:
a) MeTu1, 0) STUJT; B) U30-TIPOIIWJ, T) UKKIAMYU-OYTHIL, 1) U30-0yTUII, €) yuramuu-
OyTuII.

7-Tonwupurk. Ankannapnaru C — C u C — Ho - Oornap Kaiicu mapamerpsaap
OwiiaH XapaktepiaHaau? (MyHanraHivk, KyrOJaHTraHauK, KyTOjlaHa onuuuiuk, C —
C Oor arpoduia aTOMJIAPHUHT SPKUH aiflJlaHa OJUIILIUTH).

AJIKaHJIAPHUHT KUMEBUH Xoccaaapu

1-Tonwupux. bepunran mapoutnapaa #-OyTaH KyWugara Mozjganap OuiaH

tascuprnamanau. Peakmusutapuan  &3unr.  HOnmy3sda Owman  OenrwiaHraH
peaknusiiap y9yH MEXaHU3MIIAPHU TYITYHTHPHHT

a) H,SO4 (kowuir.), 20 °C; 6) HNO;3 (xoHnir.), 20°C;

B) Na 20°C; r) Brokoponryna, 20°C;

1*) Bryépyrna 20°C; e) KMnO,, H,0, 20°C;

x*) HNO; (cyrok.), 140°C, 6ocum; 3) O,, anaHra,

u) HBr; k) SO, + Cl,, épyrnuk, 20°C; 1) J,, Hyp, 20°C.

/Kapo0. TyiimHran yriaeBoIOpOIapOAANM XapopaTiapia KucioTaiap,

UIIKOpJIap Ba OKCUAJIOBYMIIAP TAbCUPHUTa OapKapop.

MOHO- ou- mpu- mempa- newma- eekca-
obumma uKKuma yuma mypmma bewma oarmuma
MOHOIMAHONAMUH OUSMUNKAPOUHON MPUMEMUIMEMaHx ......
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byran kyihungaru Oupukmanap OwiaH mawcupiawmariou: XOHa XapopaTuia
KOHII. cylbdaT (a) Ba a30T (0) kucnoranap Owian; HaTpuid (B) OuinaH; OpoM Ouiian
KOpoHFya (T); Kaauil mepMaHraHaT dpuTMacu OuiaH (€); Bogopo Opomus OuaH
(n).

Von Gunan épyrmukaa () peakiys amaira OuIajy, JEKHH KaiTap peakius
TE3JIUTH TYFPU PEAKIUs TE3UTUAAH FOKOPH, IIYHWHT YU4yH MYBO3aHaT JacTIa0Ku
XOM aménap XOCHiI OYIIUIIN TOMOHTa Ky4IH CUJIKUTaH.

(1) peakuus Oyiimya H-OyTAaHHUHI TabCUPJIALIYBM KyHuaaruya amasnra

omaau.
H,C CH,
/
\CIZH NCH,
Br 2-6pomodyman
h
H3C\ /CHZ\ + Br-2 -|—‘|)Br
CH, CHy H,C CH,
- /
H-Oyman \CHZ \CHZBr

1-opomoyman
Peakius maxcynornapu ukkuta 1-6poMOyTan Ba 2-6poMOyTaH xucoOaaHaIu.

By peakiius MexaHu3MUHU Sg (paJrKaj YPUH OJUIN) TaXJIHI KHUJIaMH3.

1-60ckuy - 3anorcuprune oownanuwy (paguKal - TAKWI 3JIEKTPOH OyIyTHaa
Ky(TIalMarad 51IeKTpoH OYIraH 3appada Xocua Oynumm). Epyrmuk snepruscu
Tabcupuaa Br : Br monekynacugaru O0FHUHT TOMOJIUTHK Y3WIUIINA aMalra Omlaan
Ba Ky(TiammaraH 3JeKTpoHJIapra sra OYJiIraH MKKW 3pKUH pagukamiap Br-xocun

Oynau.

Br;’Br <> 2Br.
1-60ckuy - 3auxcuprume y3auuwu. Bpom aToMu Talky MeKTpoH OymyTuaa 7
Ta BaJICHT dJIEKTPOHIIap OYnu0, Ourracu xydriammaras:
s CH,-CH,-CH,-CH, + HBr

H-Gyman > CH;— CH, - CH - CH; + HBr

Arap Opom aromu (OpoM paaukaid) HopMan-OyTaH MoOJEKyJIacura

AKUHJIAINO, YHUHT Ky(TiammaraH >J€KTpOHU OupiamMyu YIJIepoJ aTOMHUAaru

lanoeennaw peaxyusicu - moaekyiaea eaiocer amom (gpmop, xaiop, opom, 1oo)rapudan
oup éxu bup Heumacunu KUpumu
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BOJIOPOJT 3JIEKTPOHUra Tabcup d3Tca (l-ilyHamuun), Oupiamyu OyTUI paguKain
Xocun Oynmagu. Arap HMKKWIAM4d YIJEpoJ aTOMUAArd BOAOPOJ 3JIEKTPOHMIra
TabCHUP ATCa (2-MyHaANMIN), UKKUJIaM4d OyTUI paauKanu Xocui Oymanu. Peakuus
KYOpoK 2-WyHanum Oyinuya amanra OIlagd, YyHKH MKKWIAMYU paguKaIHHHT
XOCHJI OVJIMII 3XTUMOJU KYOPOK. XOCHJ OYIraH HMKKWIaM4YU-OyTHII pajuKalv
Oomrka mMoJekyjaa OpoM OWIIaH Te3/la TabCHUpJalliaad, YHIAaru OOFHU y3aau Ba 2-

OpoMOyTaH MOJIEKyJIacu XOCHII OYaau:

CH, - CH, - CH-CH, + Br:Br — CH,-CH,—-CH-CH, + Br.
Br

Xocun OYnyBuM OpoM paaukaiu H-OyTaH Mosekyjgacu Ownan 1-€ku 2-
nyHanunuiap 6yinda TabCUpIIaIliaIi.

bynnait peakuuysuiap sanocup peakuusuiap Ieuuinaau.

3-00CKUY - 3aHMCUPHUHS V3UIUWU - Oy UKKA PAJUKAIIAPHUHT TabCUPIIAIYBU

Ba sJI'OHAa MOJICKYJIAHUHT XOCHUJI 65'/JII/IIIII/I 6OCKI/I‘II/II[I/Ip, MacaJiaH:

Br -+ . Br — Br: Br (yoki Br,)
[lynnaii xkwinO, peakUUSHUHT acocuil MHyHanuimu 2-OpoMOyTaH XOCHII
Oy U Iup.
K)-TONIINPUK, aJKaHIapHU HUTponam Oupunuu maprra M.U. KoHnoBasioB
tomonugan 10 - 20 % azor kucioracu umtupokuma 120-150 °C xapopatiap

yerapacuaa amanra omupwirad (Konosamnos peakiusicu, 1888 ii.).

CH, - CH, - CH,— CH, + HNO, =55 CH, - CH - CH, - CH,
H-Oyman CYIOK: 2 NO

2 2-numpoédyman

byraHHM HUTpOJIAIl MEXaHU3MU:
CH;-CH,-CH,-CH; + OH — CH;~CH,-CH-CH, + H,0

CH,—-CH,-CH-CH, +-NO,— CH; - CH, - CH - CH,
NO,

Humponaw peaxyuscu - moaexynaea numpo- NOo- eypyxunu kupumuw peaxyusacu
Oxcuonaut peakyuscu - MOAeKYIAHU KUCTIOPOO OUNaH peakyusicu (KUCiopoo mavcupuod
EéHuwu dmac)
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["anorennamm kabu ankaHIapHU HUTPOJAII SPKUH paguKkai peakius Oyicana,
yHAaH (apK KWiubd, 3aHKuUpiId MexaHu3sM smac. Hutpoankan xocun Oymaum
OOCKMYMIA SHTH PaJUKaI XO0CHI OYIMann.

3)-TOMIIUPHUK, MY MHUKIOP KHCIOPOJ WIITHPOKHIA OyTaH TYIUK E€Haaud Ba
KapOOHAT aHTHIPHUA Ba CyB Xocwil Oymamu. by peaknusama KaTTa HCCHKIHK
akapanaau Ba OytaH Ekunru cudartuaa GoigamaHUuII MyMKUH:

2C,H,, + 130, — 8CO, + 10H,0 + Q

K)-TONIIUPUK, CYIb(OXJIOpaall peakluscu TaHJIOBYAH amajira OlIaju,
peakiusi MKKUjIaM4d BOAOPOJ aToMjlapu XucoOura Oopaau, >Kapa€HHUHT acOCUi
MaxCyJIOTU 2-0yTaHCyIbPOXITOPHUA XOCUI OYIanu:

CH; ~ CH, —CH, ~CHy + SO, + Cl, —» CH;~CH~CH,~CH, + HCl
0=5=0
Cl

oyman-2-cynvghoxnopuo

2-Tonwupuk. MeTaHHUHT XJIOp OWJIaH TabCUPJIALIYBH XOHA Xapoparuja

EpyFiuKaa €KU KU3AUPUIT OWIaH aMajra OIlaiu:
h
CH;:H + Cl,—» CH,:Cl + H:Cl
®Top Ounan Oy miapouTiaapaa peakuus nopwiam Owiadn 6opanu. [IlyHuUHT
yuyH Oy peaklMsiHM aMajra OlUpHUIIAa MeTaH Ba (PTop apanammMacu Myl MUKIOP
a30T OWJIaH apanalliTUPUIAIA Ba MUC TYpJu peakTopiapaa onubd 6opunanu. Huma

Y4YH, TYLIyHTUPHHT.

/KaBo0. Peakmust ucCukauruHu xucoouamaa 2.2-kaaBajl MabIyMOTIapHIaH

doiinananamus.
2.2-xanBai
BOfﬂapHHHF AUCCOMNALTUATAHUIT FHEPIUACH
A-B—» A +B: (kkal/mol)

H-H 104 H;C-H 102

H-F 135 F-F 37 H;C-F 108

H-CI 103 CI-ClI 58 H,C-ClI 81

H-Br 87 Br-Br 46 H;C-Br 65

H-I 71 -1 36 H;C-I 53
Cynvghoxnopraw  peaxyuscu - monekyra mapkubuea cyiv@oxiop-SO,Cl-  eypyxunu

kupumuwt (SOz+Cly mavcup smmupunaou)
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Meranparn C — H 6or y3uwmmmu yuyn 102 kkal, Cl — Cl 6or yuyn 52 kkal
sHeprus capduiaHaa, SbHM MeTaHHW xiopnam yayH 160 kkal osueprus

capduranau:

H,C-H + CI-Cl —» H,C-Cl + H-ClI

102
58 81 103

160 184
AH = - 24 kkal/mol

XnopmerangaruC — Cloor xocun Oymummgan 81 kkal, H — Cl 6or xocun
oymummna sca 103 kkal sueprust axpamamun. YMyMUd axpanayB4d SHEPrHs
184kkal. Peakustauar ccukiank dgdext +24kkal ra renr. Merannu xiopianiia
24 kkal nccuknuk axpaiau.

[Ilyara mMoc paBHIIga METaHHU (TOpiamgard MCCHKIMK 3()(PEKTHHH Xam
Xuco0s1a0 yukuin MyMmMkuH. Bynaa mccukiauk 3¢dextu 104kkalra tenr skanmuru
KYPUHAIH, aXPayBYd HCCUKJIWK JAcTIa0KM MOJICKYJaJard OOF 3HEPTUsCHIaH
aH4a KyI, LIYHUHT y4yH XaM METaHJlaH yriaepoJ XOcui KWiIubd Oynub, peakuus
nopTJjaml OujaH MHUIJATIAN OOpaan:

H,C-H + F-F — H,C-F + H-F

102 37 108 135

139 243
AH = -104 kkal/mol

Xynocanap: METaHHU XJjopJjaiml Ba ¢GTopiaml peakiusiapu - SK30TEPUMHK -
UCCHKJIMK aXpajuinu OwiaaH Oopaau. Merannu xnopinamiga 24 kkal mccukmiuk,
¢ropmamman sca 104 kkal wmccuxmuk axpamamu. By sueprust 6apua C — H
OOFJIApHUHT Y3WJIHIIN YYyH eTapyiu Oyianu. DpkuH (HTOp METaH MOJICKYJaCUHHU
KpeKuHrura cabad 6ynuo, yriepos Ba Boopo1 (pTopu axxpaiaim.

CH, + 2F, — C + 4HF

Muc Ttypmap, MHCHUHT HUCCUKJIWK CUFUMHU IOKOpPWIMTH cabald peakimoH
apaJlallIMaHUHT XapOpaTHHHU TacaWTUpaju Ba METAHHHHI KOHIIEHTPAIMSICH a30T
OwsaH macaluiy Tydaiiy MOPTIANTHUHT OJITUHU OJIa/IH.

3-Tonwupuxk. Peaxuus MaxCyJlOTIApUHU E3UHT

Ba YJIapHHW HOMJIAHT'

Cynvchonaw  peaxyuscu - monekyia mapxuouea cyrogho-SOsH- eypyxunu rxupumuw
(monekynaoa C - S 602 6yauwu wapm,).



Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

h
a) uzooyman + Br, —

hy
0) 2,2-oumemunnponan + Cl, —»

6) 2,2,3-mpumemundyman + HNO; —»

Kago0.
) _CH, . _CH,Br _CH,
CH;—CH  + Br, —» CH,-CH +  CHy-C-Br
“CH, “CH, “CH,
Uz00ymunopomuod éxu yunamuu-o0ymunopomuo
1-opom-2-memunnponan éKu
yuym 1% 2-0pom-2-memunnponan
yuym 99 %
p CH, h CH,
CH3—?—CH3+-UZ—J$-CH3—?—CH£H
CH, CH,
HeONneHmuAX10pud
éKu
1-xnop-2-memunnponan
6) CH CH
H;  CH, 0 e “H: CH,
CH;-C-CH + HO-N ~ 25 CH,-C-C-NO, + H,0
I N No | AN
CH, CH, CH, CH,

2-Humpo-2,3,3-mpumemunoyman

4-Tonwupuk.  H-ByraHHM  TepMHMK  KpEKMHTHMJa amajra  OIIyBYHU

peaKuusIapHy €3UHT.

/Kapo0. ByraHHM KpeKHMHIJaml CXeMacu yMyMH KyWugaruda OYiauiiu

MYMKUH:

—> CH;-CH,-CH;,
—» CH;-CH =CH,
—» CH; - CH,

—> CH,=CH,

—> CH,

— H,

Kpekunr wmaxcynorimapu XOcwi OYIUIIMHM TaxJwil KujlamMu3. MacaiaH:
KOxopu xapoparnapna 6yran monekynacuaa C — C OOF y3WIHIIUAAH KyWHIaru
paauKauiap Xocuia oymaau:

CH, - + - CH,—CH,—CH,

2
CH;“‘ CH2 * CH2 _ C:H3 t memui nponun
“» 2CH,-CH,

amuni

Kpexune xapopam mavcupuoa 10oKopu aikan MOAeKyIacuoacu yenepoo - yeiepoo OD08HUuHe
KYNpOoK (otldanranuiaduear Kyiu yeneeo0opoo MoaeKyiaiapued napuaianuiiu
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Xocun OyIyBUM paJMKaiap siHa TEPMHK Yy3rapuiuiapra ydpaiau (mpomui
paguKaIi MUCOJIUJIa KYpUO YUKWITAH):

1. Bcc- OoF Oyinua mapuanaHuil. o-0OFNap >XydTiami-marad 3JEKTPOH
CaKJIOBYH YTJIEPOJ aTOMUJA yuTa; Bc_c- OOFIap, )Ky(dTiammarad yriepoja aToMura
KYLIHU yrJepoA-yriieposa OOF aroMiIapuaup:

CH, % CH“CH, —» CHy + @—@—» CH, + CH,=CH,

H

[Iponun pagukanugaru [c_c- OOFHUHI MapyallaHUIIKAAH (Mponuiga OUTTa
Bc_c- 60F 60p) METUI paIuKaIH XaM/la UKKHU Ky(Tiammarad 3JIeKTPOHIN YIJIepO
aToOMJIApUHUHT (OM  pajguKai), KYNIWIMIIHAAH KYIIOOFIW JTWIEH MOJEKYJacu
xocw1 Oyiaau.

2. By~ OoF Oyimya mapyanaHuml. Pcpy- OOF Ky(Tiamma-raH 3JIEKTPOH
CakJIOBYM YTJIEPOJ aTOMHUra KYIIHM YTrJepoj aTOMUAAru YIJIepoa - BOIOPOJ
Oornap.

CH;—CHYCH, — H. + CH3—CC|\V—€H>- R CH, + CH,=CH - CH,

P nponen

H

[Mpormun pagukanuaaru P py- OOFHUHT mapyananui (mpormwiga 2 Ta PBep-
OoF 0Op) BOJOPOJI aTOMHU Ba ydTa YriepoJ]l aTOMHU XamJia UKKUTa XKydQTialmmarad
ANEKTPOHJIN - OWpajuKal, yJIapHUHT KYIIWIAIMIUAAH KYyNIOOFIn OMpPUKMa XOCHII
Ooynaau. Bomopoa aToMu peakiiMoH apanamimMaaard paJuKaulapHUHT Oupu OuiiaH
OMpUKaJN Ba METaH XOCHJI KA IH.

Jucnponopuuonupnam 1€0, paJuKaUIapHUHT OWpHAa BOAOPOA aTOMHU
axpamumu  OwnaH  [ey-  OOFY3ynMmIM — Ky3aTwinO, WKKA  PaJUKATHUHT
TahCUPJANTUIINIAH AJIKEH XOCH Oynuimura auTuinaau. byHma MKKUHYH paauKal
aXpanrad BOJOPOJHU OMPUKTUPUO OJlay Ba allkaHTa yTaau. DTWJ, TPOMWIT Ba
UKKUJIAMYHA-OYTHII PaJIUKAJUIADUHUHT JTUCTIPOTIOPIIMOHUPIAHUIINAAH KyWHHaara
yIIAEBOAOPOITIAP XOCHII OYIIaiu:

2 CH;- CH, —» CH,—CH, + CH,=CH,
2 CH;- CH,~ CH, —» CH,-CH, - CH, + CH,—CH, = CH,
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3. PexomOuHanus (MKKH PaJVUKATHUHT
Oupnamuiu). PagukammapHUHr — peKoMOMHaIMscuAa

Ky(Tiaammarad 37eKTpoH-1ap ymymiamanu Ba ssaru C —

C- 60F xocwi Oymanu, yriaepos 3aHKUPH Y3asiIH.
ByranHu KkpekwHruma BOJOpPOJ, KyillM allkaH (MeTaH, 3TaH, IMpOIaH) Ba
ankeHnap (3TWIEH, MpomwieH Ba 0.)7aH mOopaT Mypakkad apaiamma XOCHI
oynmanu.
Macanan:

2 CH; —» CH, - CH,

memusi IMmMaH
2 CH;— CH, - CH, —» CH, - CH, - CH, - CH, - CH, - CH,
nponuni CCKCAH

CHg +-CH,— CHy;—» CH, - CH, — CH,

memus amun nponan

CH,;- CH, + -CH, - CH, - CH, —» CH, - CH, - CH, — CH, — CH,

amun nponun neHmawu

5-Tonwupuk. Kyhiugaru keTMma-KeTIUKIa XOCWI OYIyBUM OHpUKMallapHH

TY3WIUIINHA €3UHI BAa HOMJIQHT:

20 NaOH mos Br,, hy 2Na
/4 mobnaw 2
CH3_C|:H_C\ -Na,CO > A -HBr B e C
ONa 23
KaBo0.
.0 6.
CH3 —CH- C/\ NaOH moénau CH3 _ CHZ
| ONa - Na2C03 |
CH, CH; A-nponan
CH, - CH, B NV CH, - CH-Br
CH;, CH; B - 2-opomnponan
CH,-CH-Br _2Na CH,—CH - CH - CH,
' ~2NaBr ' '
CH, CH, CH,

C -2,3-0umemunoyman

MycTaku/i e4uil y4yH TONIUPHUKIAP
1-Tonwupux. Anxanmap ydyH KaHaall peakuusuiap Xxoc? VYmap KaHaai

mapouTiiapJa amania omupuiIagu?

Jlexapooxcunnaw - kapoon xuciomaoauw (R - COOH) kapooxcun eypyxu (-COO)nu
yuKapu.
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2-Tonwupuk. Acocuil yriepoj 3alwXHUpUIa Yriepoa aromiiapu Oermnra
Oynran Oapya ajJKaHJAPHUHT TY3WIMII (QOopMynaJapuHu €E3UHI. YIapHU
NIOITAKuHoMenknaTypacuaa Homjanr. Mcranran Oup M30MEpHU MOHOXJIOpJIAIll
peaKiys MEXaHU3MUHU TYITYHTUPHHT.

3-Tonwupuk, 2-MeTUIOyTaHHM  TEPMHK  KPEKUHIJIANIIAH  KaHJal
Ooupukmanap xocun 0ymanu? Mcranran Oup paguKaaTHUHT KyWHJIard WyHaIuIuiap
Oyiinya Yy3rapuill CXEMacWHU TY3WHT: a) [3- mapyajianuii; 0) AUCIpOnopiua-
JIAHUIII; B) IUMEpJaHulll (peKoMOUHAIuS).

A-Tonwupuk. Kyitmparu yrieBogopomiap yuyH KoHoBanoB peakius
cxeMacwHM €3WHr: a) dTaH; 0) 2-merwnOyrad. Kaiicu yriieBogopos OCOHPOK
peaknusira kupuiaau. JKaBoOOMHTU3HU U30XJIAHT.

5-Tonwupuk. 2-mMeTuniOyTanHu cysioxiaopiail Ba CyK ¢aszaga HATPOIAII
peakusIIapuHu E€3UHT.

6-Tonwupuk. byrannan 2-xjmopOyTaH Xocujl OYIMIl  MeXaHU3MUHU
TYIITYHTUPHHT.

7-Tonwupux. My MUKIOP KUCJIOPOJ UIITUPOKHUAA TeNTaH TYJIUK EHUIIUIAH
KaHaall moaianap Xxocui oynaau?

AJIKAHJIAPHUHT OJTUHUII YCYJLIapH
1-Tonwupuk. 2,3-numerundoyranau 3,4,6 Ba 7 yriepoa aToMu cakKJara
OupUKMaNapJaH CUHTE3 KIIUII yCYJUTAPUHU TaKIU( KUJIHUHT.

Kago0./lactnad 2,3-AuMeTHIOyTaHHUHT TY3WIUIT POPMYIIACUHH €3aMU3:

1 2 3 4
CH, CH,
By yrineBomopo Mosekyaacujia OITUTa yriepo 1 aroMiapu 0op.
VYyTa yriepoJl aToOMH cakJiaraH JacTiJa0Kh XOM ami€ OJuIl Y4yH, JAacTIa0KH
XOM alé MOJIEKyJIacCuaru yriepoja aroMjaapy COHU UKKHU Kappara y3aroBud R — R

Bropu peaknuscu TaHnanmus.

3 Ta yraepoa aToMu OYJiraH u3onponuixjiopuaaad Bropu ycynuaa onuii:

Bropu peaxyusicu - yeneeo0opoonapHuHe 2ano2eHau XOCUnanapuea Hampuil Memaiiu
MavLCupuoa aIKaHIap onuu
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R R R
Ny “ "
éH ETNE |

Typrra yriaepoa aroMH cakjiaraH HU30MOHM (2-METWJINPONHOH) KUCIOTaJaH

Koab0e ycynuia 3nekTpoian3 OpKaJid OJUII MyMKHH:

R R
R
N h | ¥
C / ) nemponus ‘
2 “NOH 2¢c0, I

Ontu yriepoJ aroMH cakjaral ajJKaHHHU, OJITH YIJIEPOJ aTOMIIM JacTiaOKH
XOM aménaH ONMII Y4YyH alKeH €KW alKWHIapra BOJOPOJHUHT OWPHKHII
peakuMACUHM TaHJIaiMu3: MacanaH, TeTpaMeTuiIdTuiIeH (2,3-1uMeTuin0yTeH-2)Hu
rudpupIIa:

CH;=C=C~CH; Hy[NIP.I', CH;~CH-CH-CH,
H,C CH, CH; CH,

Ettura yrmepoxg aromm OynraH ngacTiabku XOoM ami€naH OJTH YTIIEPOX
aTOMJTM aJIKaH OJIMII YYyH KapOOH KHCIIOTa Ty3JIapUHHU HIIKOpiap OwiaH ToOJarn
yCynu MOC Kenmamd, OyHaa KapOOKCHI TYPYXHHHUHT JIeKapOOKCHIUTAHUIIH

HaTHXKaCuJa yriicpoa CKCICTH ourrara KaMasau:

R — C/O NaOH mosnaw

R-H
\ONa - Na2C03

Ettn yrnepon aromnu 3,4-TMMETHINEHTAH KUCIOTA HATPUIIIM Ty3WHU

HATPUI UIIKOPHU UILITUPOKKA TOOJAII KyiHIaru cxema Oyilnya amasnara omaiu:

/
/ /O NaOH mosnam

— - - W eld — - -
CH; ~CH ~CH —CH, c\ONa s> CHy = GH = CH - CH,

CHy CHy CH, CH,
2-Tonwupuk. KapOoH KHUCIOTaHW TY3H HIIKOP HINTHPOKUAA KU3IUPUO
XOCWI KWJIMHAIUTaH, OpOMIIaHUIIUIAaH 2-0poM-2-MeTWIOYTaH XOCHJI KWJIaJUraH
CsHy,  Tapkubnu  yriaeBOJOPOJHMHI  TY3WIMIIMHM — aHUKJIAHT.  Peakius

CXeMaJjlapuHU E€3UHT.

Konvbe peakyusicu - kapboH KUCIOMANAPHU 2NeKMPOIU3U
Quwep-Tponw  peaxyuscu -  yenepoo-(I1)-oxkcuou 6a  600opoonu  kamanuzamop
UWMUPOKUOA ATKAHLAD APATAUMACU XOCUT KUIUO MAbCUPIAUAUIU
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Kago0.1. Bonopoa aroMu 6poM OuiaH aMalIMHYBYH aJIKaHJIapHU OpOM-
Jallard  YPUH  OINMII  PEAaKUMACH OpPKald alKaHHMHT 10050 | )

TY3WINIIIMHA aHWKJIA0 onamu3. byHWHT ydyH 3ca gactiad 2-

OpoM-2-MeTUI0yTaH TY3WIUIINHN E3aMU3:

Br 2-0poM-2-MeTUI0yTaH XOCWI KWIMII Y4YyH JacTiIaOKu
|
CH;-C-CH,-CH;  CiH,, rapkubnum Ouprusa amkan 2-MeTWIOyTaH
XUcoOJIaHaIu:
Br
| + Br,, hy

AnkaH, Kylugaru ymymMuil cxema Oyiinya KapOOH KHUCIOTaHM TY3U HIIKOP
UIITUPOKUA KU3AUPUO XOCUI KUITUHAIM:

R-COONa + NaOH —— R-H + Na,CO,

Moc paBumpga CsHy rapkubnu yrmeBogopon R - Hmaknuna xaOyn

KWIMHHIIK Kepak. byHna Oup Heua BapuaHTIap 00p:

H H
R— R—,
H;— CH - CH - CH; CH, - C - CH, - CH;
CH CH

R
R—
H+CH, - CH - CH, - CH, CH, - GH - CH, - CH,- H
CH, CH,
Ba 6u3 sHr onuiicnHN KaOynn KAJIaMHu3:
R -
CH; — CH - CH, - CH, - H
CHy
-H ®wm  —-COOH  rypyxura  ammamTupu®,  u3oBajepuad  (4-

METWITICHTAH )KUCJIOTA YKAHJIUTUHU aHUKIAHMU3.
Jemak, Tonmupukia 6epuiirad 2-MeTUI0yTaH yrieBoAOPOANMHHI U30BajepruaH
KUCIIOTa HATPUIIIM TY3WHU HMIIKOp OwWjaH ToOJall OpKaldu KyWujaard cxema

Oyinya CUHTE3 KUIMHAIK:

Bropy peakyusicuoa yeneeo0opoo 3amdicupu ukku mapmma y3aaou. Jlekapboxcunnaul
peakyusicuoa 0acmiadKu Xom auéoazu yenepoo amomiapu oummaaa Kamasiou.
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CH; - CH — CH, - CH,~ COONa TEOmodnate,, CH, - CH - CH, - CH,
CH3 / ? : CH3

MycTakuia equnn y4yH TONIHPUKIAP
1-Tonwupux.KonoBanoB peakmusicu Oyitmaa CsHi, Tapkubau yriieBogopon
yWIaM4l HUTPOXOCHJIA XOCHJI KWIIaAH. Y TJIEBOJOPOIHUHT TY3WIUIIINHN aHUKJIAHT.
by ankannu kaiicu kapOOH KHCI0Ta Ty3JapUIaH OJHII MyMKHH?
2-Tonwupuk.Bropu peakuusicu Oyinya rekCaH CHUHTE3 KWUJIUII CXEMacHUHU
&3unr. ['ekcaHHM CcyroK (ha3aja HUTpOJAIaH KaHaal Oupukmanap Xxocui oynaau?
3-Tonwupuk.Kyiiugaru rajioreHajJkaHjiapra HaTpUM MeTaull TabCUPUIAH
KaHaa OupuxkManap Xocwi 0ynaau: a) u3o0ytun oaua; 6) 1-6pomonponan; B) 2-
OpomomnpomnaHn; T) 2-6pomoOyTaHn; 1) 1-fioa-2-meTunoyran?

4-Tonwupuk. Kyilupgaru apanammanapra HaTpUil MeETauld TabCUPHUJIAH
KaHaail Oupukmanap Xocwi Oynanu: a) MeTWi1 WOAuj Ba 3TWI Hoaua; O) 3THI
Opomua Ba m3onponwi Opomuna; B) 1-ilog-2-MeTunmnpornan Ba WomdTaH; r) 1-iox-
2,2-nuMeTuinponan Ba 1-fion-2,3-numMeTunoyran?

S-Tonwupuk.Biopu peakuusicu Oyiinua KyWugard ajkaHIapHU CHHTE3
KWINII CXEMaJIApUHW E3WHT: a) 2,5-muMerwirekcad; 0) 2,7-TUMETHIIOKTaH;
B) 2,2,5,5-TeTpaMeTHII-TeKCaH.

6-Tonwupuk. Kyitnnaru TY3JIQPHUHT HaTpU METaJLIN Ounan
KU3UPWINIIUAAH X0ocw1 Oynanuran ankawiapau Homutaur: a) CH3;CH,COONa;
0) (CH5),CHCOONa; B) (CH3),CHCH(CH3)COONa?

7-Tonwupur.Koanode cuaTe3n Oyinda Kaicu Mojanapian a) oyras; 0) 2,3-
JTUMETWIOYTaH; B) TEKCaH OJUII MYMKHH?

8-Tonwupuk.Kyiiunarn ouprukmanapad OyTaH OJMII peakiys cCXeMallapuHu
€3MHT: a) 3TUJI XJIOpHU; 0) MPOIaH KUCI0Ta; B) IEHTAaH KUCIIOTA.

9-Tonwupuk.Kyitugaru yTUIUIApHU KaHIaW peakuusuiap OpKajau amalra
OIIMPUIl ~MYMKHUH: a) TMponaH—TeKcaH; ©O) TMNpomaH  KHCJIOTa—»3TaH;
B) (CH3)3;CCOOH—2,2,3,3-TerpameTiiiOyTan?

10-Tonuwiupuk.CioH,, Tapkubnu yriaeBOAOPOAHUHT TY3WIMIIUHU aHUKJIAHT,

arap a) xkapOOH KHCIIOTa TY3H WIIKOP HINTHPOKHJIA KU3IUpHO HeomeHTaH (2,2-
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auMeTuinponan) xocun kuiamgu; 0)CioH,,O.kapOboH KucoTa CyBIM SpUTMAaja

ANIEKTPOJIN3 KIJIMHUIINIAH XOCHI Oynaan. Peakuus cxemanapuHu E3UHT.
11-Tonwupux. iikop Ownan TOOJaHUIIMIAH HM300yTaH, CYBIM SPUTMACU

AIIEKTPONIM3UIAH 2,5-TUMETHITeKCaH XOCW Oynmaaurad KapOOH KHCIOTaHUHT

TYSWJINIINHA aHHUKJIAHT .

One of the reasons we organic chemists love our discipline is that, besides knowing each
molecule has a family, we also know that each one has its own architecture, “personality,”” and
unique name. You have already learned in Chapters 1-3 about molecular personalities with
regard to charge distribution, polarity, and relative acidity or basicity. In this chapter you have
now learned how to give unique names to simple molecules using the IUPAC system. You also
learned more about the overall shapes of organic molecules, how their shapes can change
through bond rotations, and how we can compare the relative energies of those changes using
conformational analysis. You now know that the extent of flexibility or rigidity in a molecule has
to do with the types of bonds present (single, double, triple), and whether there are rings or
bulky groups that inhibit bond rotation. Some organic molecules are very flexible members of the
family, such as the molecules in our muscle fibers, while others are very rigid, like the carbon
lattice of diamond. Most molecules, however, have both flexible and rigid aspects to their
structures. With the knowledge from this chapter, added to other fundamentals you have already
learned, you are on your way to developing an understanding of organic chemistry that we hope
will be as strong as diamonds, and that you can flex like a muscle when you approach a
problem. When you are finished with this chapter’s homework, maybe you can even take a break
by resting your mind on the chair conformation of cyclohexane.
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Alkenes

AJIKEHJIAP (onedunnap)

AJIKEHJIap - alUKIWK TYWHMHMAaraH YrieBOJAOPOIJap, YIJIEpOA aToMIIapu
opacuma Outra KymoOor cakmaiiau, C,H,ymymuii Qopmynara sra Oynran
TOMOJIOTHK KaTOP XOCHJI KUJTa Iu.

3.1 ANKEHJIapHUHT TOMOJIOTMK KaTOPH, HOMEHKJIATYpPacu Ba N30MEPUSCH

burra xymbOornu TYWHHMaraH yrieBOAOPOJIAPHUHI TOMOJIOTMK KaTOpH
3TeH (STWieH)AaH OomnulaHafu. YTJIEpOa aToMJIapyd TEHT OYyiraH ajkaHiapra
HUcOAaTaH, aJKeH MOJeKyJacuaa KynOoF cakiaraHd y4yH MKKHTa BOJOPOJ aTOMHU
kam Oynmamu. IllynuHr yuyH ostuneH katop yriaeBopopomiap C,Honymymuii
dbopmyna Ounan udomanaHagy.

AJIKEeH HOMH aJlkaH HOMUAArd -ax Kymumuanu -enkymmmmdacu (IUPAC
HOMEHKJIaTypacH) €Ku -uien (TpUBHAT HOMEHKIIATYpa) OMIaH aIMAIITUPHO XOCHIT
KWJIMHAIH.

ATNKEeHJIapHU CHCTEMATHK HOMEHKJIATypaja HOMJIAII yUyH:

1. Kym6or TapkuOura KupyB4YH y3yH (2COCHil) 3aHXHUP TaHJIAIl KEPak;

Alkenes are acyclic (branched or unbranched) hydrocarbons having one carbon-to-
carbon double bond (C=C) and the general molecular formula C,Hz,
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2. En samkup (acocuii 3amkupra KMpMmaral YpuHOOCap)HH Ba KyIIOOFHHU
XOJATUHU KYpCaTUII YYYH Y3YH 3aHXKUpP pakamjaHalu, pakamjaml KyIIOOf SIKUH
TOMOH/JIaH aMaJjira OUIUpPHUIIAIH;

3. KymOorHMHT XOnaTh yHHM cakjaraH KHYMK pakamju yriepona OuiaH
OOIIIaHMIIIN;

4. ANIKEHHUHT TYJIWK HOMHHH TY3HIIl Ba OYHUHT YUYH:

a) YypuHOOCapiapHH acoCUW 3amwKUpAAard XOJAaTUHU pakamjap OuaH
KYpCaTHIII;

0) acocuii 3aHXKUPHU MOC YTJIEBOAOPOJ HOMHIa -eH KYUIUMYacHUHHU KYIIuo,
KYIIOOFHUHT XOJIATUHU paKkaM OuiiaH KYpcaTHIl.

Macanan, Kyiuaa KeJITUPWITaH aJlKeHHM CUCTEMaTHK HOMEHKIIaTypajaa
HOMJIAaNMH3:

CHy— CH = CH - CH - CH, - CH,
CH,

1. Kymbor Tapkubura KupyBuUM acOCHil y3yH YTriepoj 3aHKMPUHU TOIMAMMU3

Ba yIJIEpOJ aTOMJIAPUHU paKamIaiMu3:

1 2 3 4 5 6
CH; - CH = CH - CH - CH, - CH,

CH,

2€KCEH

2. KymOOoFHUHT X0NaTHHH, Y OOLUIAHraH yriepoj aTOMHJIaH OenruaanMus -

2-TEKCEH.

1 3 4 5 6

2
CH;

2-2eKcen

3. Hom aBBanmma, acocuil y3yH 3aHKupra Kupmaras, YpuHOOCapJIapHUHT

XOJIaTHU KypcaTu® HOMIAMMU3 - 4-MeTu:

1 2 3 4 5 6
CH; - CH = CH -{CH+ CH, - CH,

CH

4-memun

4. AIIKEHHUHT TYJIUK HOMUHHU KEITUPUO YMKapamMu3: 4-MeTuII-2-TeKCEH.

Ethylene (IUPAC name: ethene) is a hydrocarbon which has the formula C,H,; or
CH,=CH,
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AJKeHnap XaMm ajkaHigap KaOu Oup BaJIEHTIM KOJAMKIAp - paJuKaJlJIapHU

XOCHJT KMJTUIITM MyMKHH. Macaas, STeHHUHT Oup BasieHT U pagukanu CH, = CH -

Ty3uuira sra 0ynu0, BUHUI- (3TEHWI-) 10 HOMJIaHAH.

bab3u ankeH Ba paguKaUlapHUHT (GOpMyNacu Ba HOMJIAHUIIM KyWHIaru

KaJBajija OepuIIraH.

3.1-xanBain
AJKeH Ba paJuKaUTIapHUHT (OPMYITacy Ba HOMJIAHUIITN
Mouekyasp dpopmyiacu HomuiHuuum Paguxan Paguxkan Homu
CyH,, -eH KYIIIMYIacu CiHonq -WIKYTIIAMYIacH
— ameH _
CH,=CH, (smuzen) CH,=CH GUHUL (IMeHUT)
CH,=CH-CH, annun
CH.,=CH-CH nponen +CH=CH -CHj, nponemun
2 3 (nponunen)
CH, = C- CH, UBONPONEHU
CH,=CH
| 1-6ymen
CH;-CH
I 2-0ymen
CH-CH;,
CH, = (IJH
CH, - CITHZ 1-nenmen
CH,
CH; - %ZH
CH- CIH2 2-nenmen
CH,
CH, = CII— CH, 9 16
&H, - CH, memun-1-0ymen

AnKeHnap y4yH U30MEPUSHUHT TYPT TYpHU XOC:

1. 4 Ba yHIaH OpPTUK YIJIEpOJ aTOMIIApU CaKJIaraH ajdKeHJap YYyH YIJIEpOJ

CKCJIICTUHHUHI TY3HWJINII U30MCPUSCH:

CH, - CH CH,
CH-CH, CH, -G
, CH, CH-CH,
-NEeHMmMeEeH

2-memun-2-0ymen

Propene, also known as propylene or methyl ethylene, is an unsaturated organic
compound having the chemical formula {\displaystyle {{\ce {CsHs}}}}{\displaystyle {\ce
{C3Hg}}}. It has one double bond, and is the second simplest member of the alkene class of
hydrocarbons.
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2. KY1mIOOFHUHT X0JIaT U30MEPUSCH:
1 2
CH,=CH
\3 4
CH,-CH;

1-nenmen CH3

1 2
CH, - CH
\\ 3 4
\5
2-nenmen 3

3. Cundwuii uzomepus: [uknoankannap Ba ankennap oup xun CyHoymymmit

(dopMyara sra, IIYHUHT YU4yH yJiap U30Mep XUCOOIaHau.

Macanan, HUMKIONPONaH NporneH (MPONUIeH )HUHT U30MEPUAUD:

/
CH,

HUKIonponan

4. 'eomerpuk ((pazoBuii) uzomepus.

CH,-CH
\
CH,

nponujien

AnkeHnap, YpuHOOCApJIAPHUHT KYIIOOF CUMMETPUSl TEKHCIUTUTra HucOaTaH

XKoWnamyBuura kKapabd reomerepuk (¢da3oBuil) H3oMepiap XoJlaTUIa MaBXKYy.l

OYIUIIN MYMKHH.

Mapxya: — muc-uzoMepiaap,  KyHmIoor
caKjaraH  yrJiepoJ  aToMiiapujaru
VpurOocapiap, KYmIOOF CHMMETpPHUS

TEKUCIIUTHra HHUcOaTaH OWp TOMOHIA

YKoMIamagy;

Mapsxy:Tpanc-uzomepiap, KYIIOOF

caKjaraH  YrJiepoj

Ypunobocapnap,

aToMJIapuaaru
KyIIOOF CHMMETpUs
TEKUCIUrura HucOaTaH Kapama-KapIiiu

TOMOH/IA >KOMJIallIaIu;

/— T — 602 mexkucauu ﬁ

H~|

H,c?”

- /CH3
S

uuc - uzomep

=

2-0ymeHHUHe 2e0MempPUK U3oMepiapu

Ethylene is oxidized to produce ethylene oxide, a key raw material in the production of
surfactants and detergents by ethoxylation. Ethylene oxide is also hydrolyzed to produce
ethylene glycol, widely used as an automotive antifreeze as well as higher molecular weight
glycols, glycol ethers and polyethylene terephthalate.
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AJKeHnapaaru Ic- Ba TpaHC-MU30MepHsl KYIIOOFAaru YpuHOocapiapHUHT

SPKHUH ailJlaHa OJIMACiIUru cababiau By)Ky/ra KejaJu:

- 002

H~
("\

R
:o_ .,/ G - 00
R/v‘ﬁ—y NH

Anxennapoazu 2eomempux U30MepUsHUHS 8YHCYO2ad KeTuuu
AKeHIIap ITyHHUCH OWITaH almkanaapaad Gapk Kuaaau.

['eomerpuk wu3oMepaapHUHT (HU3UK-KUMEBUN Xoccanapu Oup-Ompugan
KEeCKUH (apK KUIaIu.
3.2 AJIKeHJIAPHUHT TY3WJIMIIH
Ankennap yuyH JIbHOMCHUHT Ty3wiuil (opmynamapu yriepoJ aToMjapu
opacuaru KymoOorHu MaBXyJIMTMHU Oenruiiamt ouinaH dhapkiiaHaau.
DTaH MOJIEKyJacuJaH WKKH BOJOpPOJ aTOMH KaM cakjgarad 3teH - C,H,
TY3WIHIIHHA KYpUO YMKAMU3:
H H
CorGea o M Co
OtuiieH Mollekynacuaa 12 Ta BajJeHT 3JEKTpoHJIap O0op: xap Oup yriepon
atomusia 4 TamaH Ba xap Oup Bomopoj atomuaa OutragaH. by snektponnapaas §
Tacu TYpTa BOAOPOJ aToMjiapu OwiaH OornaHuil yuyyH 4 Ta OOFJIOBYM AJIEKTPOH
Ky(pTiIap XOCHJ KWIHII Y4yH capdiaHaan. 2 Ta 3JIEKTPOH YIJIepo-yriaepos OoF
xocw Kwiaau. Koiran ukku siaekTponiap (xap Oup yriepoa aroMuaa OUTTaaaH)
yTAEPO] aToJIApH Opacuaa KYIIOOF XOCHI KHJIaIu.
H.  H H.  H

c:C C=

C CH,=CH C,H
o a H/ \H 2 2 2

Kymbor - y3ura xoc 60f 0ynuo, ynapaan OUPUHUHT OOF SHEPTHICU KaMPOK

Ba AJIKEHHUHT IOKOPH PEaKIMOH (DAO0UIMKKA 3Tra OYIUIIMHN TabMUHIIANIN.

Polyethylene consumes more than half of the world's ethylene supply. Polyethylene, also
called polyethene, is the world's most widely used plastic. It is primarily used to make films in
packaging, carrier bags and trash liners. Linear alpha-olefins, produced by oligomerization
(formation of short polymers) are used as precursors, detergents, plasticisers, synthetic
lubricants, additives, and also as co-monomers in the production of polyethylenes.
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OTUieH  JNEeKTPOH  TY3WIMII  MOJAEIHMHA  arToM  OpOUTaJIapUHUHT
rUOpUTaHMII Ha3apusicH OVitnda Kypub YuKamus:

Xap 6Hp YIIepox aToMH G-GOF XOCH KHIIMII y4yH y4Ta SP -THOpPUIIAHTaH
opOuTaiapuHu cap@uaiiid. YJIapHUHT WKKUTACM HWKKUTA BOAOPOJ aToMmiapu
6uIaH o-60F, Xap OGUp yriepox aToMuard yauHan Sp -opouran C — C GOF XOCHI
kuagd. KuméBnit 60F Xocwn Oymumimma Sp°-THOpHUIaHraH opOuTamiap Oup -
OupuIaH MakcuMall y30KJIHMK/a *koinamanau. bynra ykinap opacuaaru 6ypuak 120°
OynraHuma SpUIIMIAIM Ba STWICH MOJEKyJlacuaaru Oapya ONTH atomjap Oup
TEKUCIIUK/A )KOWJIAILA]IH.

Xap O6up yriaepos aToMuaa TYPTUHYN THOpHUIaHMal KOJIraH p-opoutain 6op,
0-OOFHUHT TEpNEHANKYJSP TEKUCIUTH. YIApHUHT OWp-OMpuHU €H TOMOHIAH

KOIUIAIIN HAaTWXKacuaa m-00F Xocwi1 Oyaau.

Omunen MOJIEKYNACUHUHS mMY3UTUULU

OTUJIEH MOJIEKYJaCUAard yriiepoJl aToMiapu opacujgaru Kymoor 1 ta ¢-00F
Ba 1 Ta m-00FqaH UOOpaT. IIEKTPOH OyIyTIapHU €H TOMOHJAH OUP-OUPUHU TYIUK
KOIUIaMalau, NIYHUHT Y49yH 7-OOF G-0ofra HuUcOaTaH MYCTaXKaMJIUTH KaMpOK

i

Omunen monexynracudan-60e xocun OyaumuL cxemacu

#

-

Kymbor sueprusicu 607.1 xx/mMonb. WMkkura omauii Oofnap KymiOorra

HucOaran 92.1 xJlx/Monb ra 6apkapop:

Major intermediates from the halogenation and hydrohalogenation of ethylene include
ethylene dichloride, ethyl chloride and ethylene dibromide. The addition of chlorine entails
"oxychlorination,” i.e. chlorine itself is not used. Some products derived from this group are
polyvinyl chloride, trichloroethylene, perchloroethylene, methyl chloroform, polyvinylidene
chloride and copolymers, and ethyl bromide.
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(329.6%2)~607.1=92.1 «/loic/mon.
Kym6or nkku atrom €ku aTomiiap rypyxHu OUPUKHINU OWJIaH Ol G-Oofra
OCOH YTaJu.
Ankannapaad gapk Kwinb, ajJKeHiap Y4yH OUPUKHUII pEeaKlUsIaph XOC Ba
(akaT Maxcyc xonaTiapAa YpUH OJUII peakuusIapura KupUIIaim.
3.3 AJIKeHJIapHUHT (PU3NK Ba KUMEBHIA Xoccanapu
DuU3UK Xoccanapu
Co—C4- raznap, Cs—Cqg-cyrokiuk, Cig >KaTTUK MOJJIajap; CyB/a KaMm dpUMIN.
uc-M3oMepiiapHUHT KalHaIl Xapopatiapy TpaHC-U30MEpJIapHUKUTa HucOaTaH
IOKOPH.
KuméBnii xoccanapu
AnkeHnap KuUMEBHMM >kuxaTaaH (aon. YIapHUHT KUMEBUN XYCYCHATIApU
KYIMHYa KYIOOFHUHI MAaBXyMJIWTM OuiaH OenrwiaHaau. AJKEHJap Y4yH
OMpUKHUII peakIusulapy Xoc. bupukum peakuusiiapu KymoOornaru m-OOFHHHT
y3YyJIUIIA Ba UKKH STHTU aTOM KU aToMJIap TYPYXUHHUHT TYHMHraH OupHUKMa XOCHII

KWJINO OMPUKHINK OUJiaH OOFIIHK:

H
X R
H m
>:< + X=-Y —
R R H X
R
AJKeHNap y4YyH YIJIEpOA-YIJiepol OOF y3WIHMIIM KUWUH, OAOUN G-OOFHU
Y3HII Y49YH 83 KKaj/MOJb dHEprus Tajgad 3Tuiica, m-00F y3uiuminura 63 KKaji/MoIlb
SHEpPrus Kepak. m-bor anekTponnapu 6-00F 3IeKTpoHIapura HucOaTan 0oF YKuIaH
y30KJaa sxkounamrad. KumEsuil peakumsuiapia mycoam 3apsaoianean 3appadanap
(anexmpoguinap) ankeHaap OWIaH TabCUpIIAyBUd (Ao peareHTIapaup.
AJKEeHJIap y4yH 3JeKTpoduiI OUPUKHIN peaKIUsUIapyu XapaKTepiIu - MacaaH,

rajoreHBOJIOPOIJIApHUHT  (OM3HUHT  MHCOJAA  BOJOPOAOPOMUI)  OUPHUKMIII

MCXaHHU3MU KYﬁHHaFanI

Major chemical intermediates from the alkylation with ethylene is ethylbenzene, precursor
to styrene. Styrene is used principally in polystyrene for packaging and insulation, as well as in
styrene-butadiene rubber for tires and footwear. On a smaller scale, ethyltoluene, ethylanilines,
1,4-hexadiene, and aluminium alkyls. Products of these intermediates include polystyrene,
unsaturated polyesters and ethylene-propylene terpolymers.
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Br

bupukuin peakuscu HOHIAp XOCHI OYIIUINN OpKAJIX aMajra OIIa/Iu.

Bomopon Opomua Monekynacugard KOBaJIeHT OOF KyTOJIaHTaH: BOJOPOJ
aTOMM KUCMaH MycOar 3apsja, OpoM aToMH 3ca KUCMaH MaH(uil 3apsiara osra.
OTuneH MoJeKylacura SKHHJIAIraHaa mycOar 3apsjaHraH BOAOPOJ 71-OOF
AIIEKTPOHJIAPUHU Y3HUra TOPTHUII OMJIaH OCOHPOK TabCHUpJIAIIAAN, TAJOTeH BOJOPO.
MOJIeKyJIacHaH MPOToH (3mexTpodun cudaruaa Tabeup kypcartaan H') xomaruma
axpanaau Ba Oy dJEKTPOHIAp BOCUTACHIA YIIEPOa aTOMIApUHUHT Oupwura ssaru C

— H 60or xocmt Kb Oupukaau:

H m

. HoHOH
.'C::C':(_f:H ﬂ>H:¢: gf:(j:H
H- ' H o H

T

xapGoxamuon (c-xomnexc)

Kymbornaru MKKMHYM yTiaepoj] aTOMHU SJIEKTPOHUHU OEpHIld HaTHKacuaa
MycbaT 3apsiara sra Oymaau. Xocwi OYiayBYM MycOaT 3appada KapOOKaTHOH
(o-xomnnexc) ned aramagu.

Keiimarn Oockuyma KapOOKaTHOH MycOaT 3apsiijlaHTaH YTJIEpOJa aTOMHra
MaHbuUi 3apasianrad 6pomM noHH (OpoMaru ymymiamiMarad 3JIEKTPOH XKy(Tu
xucobuaan) oupukanu Ba saru C — Br 60 xocwn 6ymany.

N
CH,-CH-CH,~H s CH,-CH-CH,-H
G-KoMmeKC

HocumMmerpuk ankenmap XojaTuaa 3JIEKTpohUa OUPHUKHUIT peaKIusIaph
Mapkosenukoe xoupacura MyBOQHUK OOpamgul: HOCUMMEMPUK — ANIKeHIaped
2a/102eHB000PO0  €KU CYBHUHE OUPUKUMMUOA, B000p00 Kyuibooacu yaiepoo
AMoOMIApUOaH Kynpox 6000p00 CakliazcaHu (KYNpoK 2euopoceHlIanHeanu) OuilaH
boenanaou.

Hamyna Tapukacuma mpomneHHU Bojopoa Opomun HBr pearentu Owian

peakuusIcuHu KypuO uukamu3. Bopopon OpOMUIHUHT TMpOMWIEH OwiaH

The hydroformylation (oxo reaction) of ethylene results in propionaldehyde, a precursor to
propionic acid and n-propyl alcohol.
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TabCUPJIALTYB pEaKUMICH KyWHUJard MKKW HyHanuuuiapaaH Oupu Oyiinua amainra

OIINIIHY MYMKHWH:

> CH,-CH-CH, *B% CH,—CH-Br

+ — I
CH;-CH=CH, + HBr . CH;,

2> CH, = GH; - CH,
e II S,

Jlexkun, ukkuiamun kapOkatuoH |, Oupnmamum kapOkatuonra |l HucOaran
Oapkapoppok Ba Oy OwmmaH l-peaknms HyHanuImuaa OOpPHUINH TabMHUHJIAHAIH.
Peakuus Maxcynotu 2-6poMIporaH.

[Tepokcumiap €k KMCIOPOJHUHI PEAKIIMOH MYXUTTa KUPUTWINIIN PEaKIUs

UYHAUIMIIAHU Y3TrapTUPAIN:

CH,-CH CH,-CH
* X+ HBr — X2
CH, CH,Br

by xonarnaHBrankenra MapkoBHIUKOB KouJacura Kapama-Kapiiu OupuKau.

HNactma® mnepokcua wukku pagukanra HO-mapuananagm. Xocun Oynrad
HO-panukan HBrmomekymnacu OwiaH Tabcupiamangd, aromap OpoM (Opom
panukanu) Br- xocun OynummaN nHOMATOPU OYIHMO XU3MAaT KUJIau:

HO-OH «=> 2HO-
“nepokcuo sgppexmu’
2HO: + HSBr «=> H,0 + Br-

bpom paaumkanm kymoborra myHnai Oupukaguku, OyHaa Oapkapop Oynran
kapOpanukan (ukuwiamuu | Oupmamuura |l HucGaran Gapkapop) xocun O6ynagu. |
paaukan HBr monekynacu Owinan Tabcupiamangy, suru Br- pagukanura yramu Ba
OXHPI'U MaxcyJyoT 1-Opomrponan Xxocwi Oyiaau.

1 CHS—C'\H HSBr CH, - CH,
CH,-CH I CH,Br CH,Br

2, CH;~CHZBr

"1l CH,-
[lynnaii kwinb, ajgkeHJap Y4YyH IIApouTra OOFIMK XO0JiJa 3IEKTPOodu

(Ag)éxn pammkan (Ar)MexaHHM3MIIApAa aMajra OINYBYM OWPHKHWII peaKIHsIapH

XO0C.

Markovnikov Rule predicts the regiochemistry of HX addition to unsymmetrically
substituted alkenes.
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bupukum >xapa€nnapura WYHUHIAEK KyHUIard peaxkuusuiap XaM MHUCOII
OYIUIIN MYMKHH:

a) KaTAJIUTHUK THIPUPOIIAII - BOAOPOIHUHT OUPUKUIIIN:

CH;-CH Ni,t,p  CH;-CH-H
\ + H, —— \
CH, CH,-H
nponujién nponan

0) TajoreHIan - TaJOreHHUHT OUPUKHUIIIH:

CH, - CH CH, - CH - Br
N\ +Br, > X
nponujien 1,2-oubpomnponan

Ankennap xJiop Ba OpoM OWJIaH OCOH TabCUpJAIIAIU XamJa UKKHU KYIIHU
yraepoJ aromiapuja OUTTaJaH rajJoreH aTOMU CakjaraH TYWHMHTaH OupHKMaiap
xocunl O6ynaau. bupukui xoHa xapopaTuja Te3 amaira oliajayd Ba ajKaHjaap/aH
dapk Kuubd Epyrnuk sHeprusicu (yiabTpaduHadiina Hyp) Tanad STUIMANIH.

B) THJIPOTALINS - CYBHUHT OMPUKHILIN:

+

CH,;-CH H  CH;-CH-OH
2\ + H,O0 — \
nponuien 2-nponanon

CyB ajkeHnapra KHUCJIOTaJIap WIITUPOKHJA OUPHUKAIM Ba CIUPTIAP XOCHI
Oynanu. AJIKEH MOJIEKyJdach HOCUMMETPHUK Oynranuaa MapKOBHUKOB KOUJacu
amaJ KWIaJu.

Pagukan ypun osmm (Sg) peakuusiiapu

AJKEeH MoJeKyJacuaa alKuil TYpyxXu OYiran xojaTuja, yjaap ajlkaHiapra Xoc
peakusIapra XxaM KHpuiIMim MyMKHUH.

AJNKeHnapaard pajvkail YpuUH OJMII aJuTil XoJlaTh (KYmoOofra KYIIHU

yraepon) Oyiinya amaira omaju:

CH,=CH gy, L=450°C, CH,=CH
CH, CH,- Br
3-6pomnponen
(anunopomuo)

Dimerization to butenes - ethylene is dimerized by hydrovinylation to give n-butenes using
processes licensed by Lummus or IFP. The Lummus process produces mixed n-butenes
(primarily 2-butenes) while the IFP process produces 1-butene. 1-Butene is used as a
comonomer in the production of certain kinds of polyethylene.
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AJIKeHJIapHH OKcH/Iam. AJKeHIapHu Kydycu3 okcujioBud - 1 % KMnO,
(Barnep 0yiinua) OWiaH OKCUJIAII UKKH aTOMITU CIIMPTIIAP XOCHI OYIuIm OuiiaH
amaJira OIIaJu:

H
CH,=CH, + KMnO, —=» CH,~CH, + KOH + Mno,
OH OH

1,2-9manouon (9munenziuxon)

AJKEeHJIapHU KYy4JIM OKCUJJIOBUMIIAD OUIIaH OKCHIAI KYIIOOFHUHT Y3UJIHUIIN

OwiaH (KETOH Ba KUCJIOTa €KU MKKUTA KUCIOTAa €KUM UKKUTA KETOH XOCWJ OYIHIIN

<

AJKEHJIapHU O30HJAll KHUCIOPOJ ATOMHHHM KYIIOOF Oyinya OWPUKUIIH,

MYMKUH) Oopaju.

H
RI

[F]

H,C OH
Ko, 0% 5 =0 + 0=,

KMnO,; 30

R

KemoH Kucaoma

030HHUJ] XOCHUJI OYJIUIIM Ba YHUHT CYB TabCHpHJa OWIaH MapyajJaHUIIN OWJIaH

amajira oIlajm.

H3C> <H %, nc R o R HO[H, H3C
(|) 0 Kemon anpdezuo
AJIKeHJIapHHM ~ TIoJIMMepJanMmm. [lonumepranuw - Kyminabd — ajgkeH
MoJIeKyJlanapu 7 - OOFJIapUHU  Y3WIHIIM, SHICUG-OO0FIap XOCWi  Oyiuim
XucoOura,0MTTa Karra MOJIGKYJIa XOCHJI KWIUO  KeTMa-KeT  OOFIaHMII
peaKuusICUIup.
kat, t°, p
CH,=CH + CH,=CH + CH,=CH + nCH,=CH ———
CH, CH, CH, CH,
CH, CH, CH; CH; /n
noaunponunen (ITIT)
kat, t°, p
NCH,=CH ———>[-CH,~CH
CH, CH,)n

nponunen
(monomep)

noaunponuien
(nonumep)

Hydration- ethylene has long represented the major nonfermentative precursor to ethanol.
The original method entailed its conversion to diethyl sulfate, followed by hydrolysis. The main
method practiced since the mid-1990s is the direct hydration of ethylene catalyzed by solid acid
catalysts.
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OyHJa n - MOJMMEpPJIAHMII Japa’kacu, HeYTa MOHOMEp OUPHUKUO MOJIUMEP XOCHII
OYIUIIMHY KypcaTau.
DOTUJIEH MUCONIUJA T - OOFJIapUHU y3WJIHUILIH, SHTUG-00FIap XOCK OYIUIIN -
HOJUMEPIIaHUIL PEAKIUSACUHU KYpUO yTaMus:
AH2U G - D02
H,C::CH, + H,C::CH, —» H,C-CH, + HC-CH, —
K\ A RS\ A

G - 002

— CH,-CH,-CH,-CH, ...
[TonumepraHuIn peakusICH UKKU Typra OVIUHAIN - OOCKUUIL BA 3AHICUDIIL.

bockuunm monuMepiaHuIl MOHOMEpP MOJIeKyJalapuHu Oup Oupu Ouiax
KeTMa-KeT y3BUMIWKIAa OOFJaHUIIM TYyIIMHWIAAM. byHna mnoaumepHHHT
dJeMEHTap TapkuOu MOHOMEp Tapkuou Owian moc kenaau. Opataa Oy ycynu
OwnaH nu-, TpU- Ba TeTpaMmepiap OJWHAIW. BOCKUWIN TOJUMEpIIaHMII 3aHKUP
MOJIMMEPIIAHUINTA HUCOATaH KaM KYJUTaHWIIA !,
Bockuuanu monmuMepiaHuin KyWnaara XycycusTiiapy Owian (apkiiananu:
1) xocwi OYITyBUM OpaJIMK MaxCyJIOTJIap OapKapop Ba PEaKIMOH apaianiMaiaH
aXpaTuO OJMHUILINA MYMKUH;
2) nactiaOKy MOHOMEp Ba peakiusi MaxCyJIOTHHHHI PEaKIMOH (aoiuru OuUp
Xun Oyanu;
3) monuMep 3aHXUPUHUHT Xap Oup Ycrub Oopuin OOCKUYH FOKOPH (haosutaHuII
SHEPruscy OMJIaH aMalira OIlaJiv,
4) OOCKHMUIH MOJUMEPIIAHUIII - KaiTap jkapaéH.
3aHKUAPIM  TIOJIMEPIIAHUIT FOKOPH MOJIKYJIAJUTM  OMPUKMAaJapHUHT XOCHJIT
oynumura onub kenaau. XKapaén mapourtura Kapad Kyunarmwiapra dhapkiaHagu:
o paoduxan 3andcupiau (3aHXKUPIA peaklys HUHIMATOPIIAPU - MEPOKCUJ EKU

TUApOIepOKCcHIapaan honaanaHuIaan):

CH,=CH, — CH,-CH,

An example of a niche use is as an anesthetic agent (in an 85% ethylene/15% oxygen
ratio). It can also be used to hasten fruit ripening, as well as a welding gas.
Ethylene can be used in production of sulfur mustard gas, a chemical weapon.
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o KamuoH 3awxcupau  (KataiuzaTop cudarthga KHUCIOTa  XYCYCHUSTIU

MIPOTOHCAKJIOBYM OMpUKMaIapiaH (poiiiananuiaim):

CH,=CH, —» CH,-CH,

) éKu +ml ) _ )

o aHnuoH 3andcupiu (kKatanuzarop cudatuga MIIKOPUNM MeTayuiap, HUKOPUid
METaJT aMUJJIapy Ba METAJIOpPraHuK OupuKManapaan QoiamaHuiaam).
DNeKTpOoaKIEnTop YpuHOOCAp cakjamaraH OAJUN alkeHinap (Wry KymiiaJgaH
STUJICH), AHWOHJIApHU OUPUKTUPMANAM Ba Oapkapop KapOaHUOHIAp XOCHII
KHJIMAaI.

3amxkupau peaknusiiap Hazapusicuau Hoben mykodoTu maypeatu akaieMuK
H.H. CemeHoB sipatras.

bapua 3amxupnu peaknussiap KaOu, TOTMMEPIIAHUINA XaM: WHHIHPIIAII
(MoHOMepHM (haosuTanIyBu), 3aHKUPHUHT Y3aWWIIM Ba Y3WIUIIN OOCKUWIAPH
Ky3aTUJIaIu.

Pagukan  3amkupnu  nonmumepianum.  Maummaumpmam — 6ockuuuaa
MOHOMEPHHMHT OMpJiaMud pajuKaiapyu XOCWi OYiiaau. 3aHXHUPHUHT OOIITaHUIIN
yuyH @u3uk (doronus, paauonau3, TepMoiau3) EKM KUMEBUU  (paguKan
UHIIMATOpJIap -  TEPOKCHJIap, THAPONEPOKCUATIAP,  a300MpUKMaTIapHUHT
napuajaHuIiM) ycyiauaaH Qoiigananwiaad. by Oockuyja MHHUIMATOP paauKald
xocwi OYnub, MOHOMEp MoOJieKyJiacura OupHKaad Ba OuUpiIaM4d MOHOMEp

panukanu Rxocwun 6Vnagu:

20 Ox 1) .0
R-cZ Nc-rR=> R-CZ__ —»2R +2C0
~olo~ ~o. i

WMHIMAaTOPHUHT TMapyalaHuliagaH Xocwi OynyBum pagaukamwiap (€ku R),
MOHOMeEp MoJIeKyJanapura OupuKaay Ba yHU paJuKaira YTKa3auu - MoneK)IaHUuHe

oo aHuu.

A Ziegler—Natta catalyst, named after Karl Ziegler and Giulio Natta, is a catalyst used in
the synthesis of polymers of 1l-alkenes (alpha-olefins). Two broad classes of Ziegler—Natta
catalysts are employed, distinguished by their solubility: ... Homogeneous catalysts usually
based on complexes of Ti, Zr or Hf.
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e e
RQI:ZD(C;:Z —> R-CH,-CH,-

ycub OopaéTran MakpopaauKalra MOHOMEpP MOJEKYJIaJIApUHUHT KETMaKETIUK/Ia
OUPUKUILU - 3AHICUPHUHS V3AUULUL.

n-1(CH,=CH,)

R-CH,-CH, 5 R-(CH,-CH,),, -CH,-CH,

paaMKan 3appadajJapHUHT ¥y3apo Tabcupuia (aom OyiamaraH MakKpoOMOJIEKyIa
XOCHIT OYIUIIH - 3AHHCUPHUHS VIUTULULL

3
R = (CH,~ CH,), , — CH,~ CH, + R > R—(CH,- CH,), -R

nonwymunen (I13)

Karnon 3amkupmu mnomuvepnanuin. [lomumepnanumuauar Oy  TypH

AIIEKTPONIOHOP YpUHOOCApIM HJTUJIIEH XOCWialapu ydyH Xoc. MOHOMEpHHUHT
+ n—

daosutamyBu Kucjaora Tabuarium KaTtanmszarop H A~ (JIblomce Kuciortamapu -
MPOTOHJIAp, KapOokaTHOHIap €Kku OolIka 31eKTpoduiab 3appadanap) XucoOura
O6opanam.

[Iporon KymiOoFmaru yriepon aToMjapuaaH Oupura OWpuKaau, OyHHHT
HATW)KAacUaa YIrJiepoja aToMJapuaaH UKKUHYKHCH y4 BaJICHTIW OYynub Kojaau Ba

yHJIa MycOaT 3apsij] TYTIaHaIu:

CH, = CH + HA CH,=CHA

\
CH, CH,

nponunen

KapOOHUI MOH XOCWI OVIaau.
Monomep MoJieKyJIalapuHUHT  KapOOHMM MOHHMra KeTMa-KeT OWPUKHUIIN
OwiaH 3aHXUPHUHT Y3alUIIM amalira omaau, OyHJa 3aHKUPHUHT OXHUPHUJIA TOUMO

MycOaT 3apsi cakJIaHaIu:

o H.C CH, CH,
CH,=CHA  1+1(CH,=CH-CHy \CIZH/( \gHj \CIZH+A_
CH, CH, CHy»  CH,
3aHKUPHUHT Y3WJIUIIH, TOJIMMEpP MoJieKyiacuaaru 3amwxkup oxupuja C = C -

OOFHUHI CaJaHUO KOJMIIM, HEUTpal MOJICKYJIAHUHT XOCWJI OVIMIIM XamJa

In polymer chemistry, polymerization is a process of reacting monomer molecules together
in a chemical reaction to form polymer chains or three-dimensional networks.
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I[aCTJ'Ia6KI/I KaTaJIUTHUK KOMIUVICKCHUHI TUKJIAHUIIIN OWJIaH aMara omragu:

H,C CH, CH, H,C CH, CH,
\?Hf \?Hj orn o] e n
CH, CHi/»  CH, CH, CH,»  CH,

noaunponunen (ITIT)

AHHUOHIM  3aHXUP MOJUMEpPJAHMIL. ODTHIEH YIJIEBOAOPOAJIApPU  YUYYH
ANEKTPOPHIT OUPUKHUII PEAKIUSIIAPU XOC HKAHIUTUHU TOMMO E11a CaKJall Kepak.
AHUOHIM TIONMMMEPJIAHUII peaKIusIapuaa UHUIMATOp - Hykieobuns. [lyHuHT
yuyH Hykieopusn uHUIMATOp OwiaH ¢akaTThHA HIIEKTPOAKIEenTop Ypunbocap
CaKJIOBYH, T-OOF AJIEKTPOH 3UWINTMHU KaMAaUTHPYBYU alKEHJIAp TabCHUPJIAIIMIIN
MYMKUH.

AHHOHIH TOJUMEPJIAHUII KaTaau3aTopu OYiaub, 371eKTpoIoHOp OMpHUKMaIap
(umkopuit Metann amuanapu (Na'NH, ), uimkopuii MeTannap Ba yIapHHHT CYIOK
aMMUaKJIard SpUTMACH, HIIKOPUN METAJIAPHUHT METATOOPTaHWK OWpUKMaliapu
(CgHs Li", C4Hg Li") Ba Gomkanap) Xusmar Kumaju.

AHHUOHJIM TOJTUMEPJIAHUIITA - TOJIMAKPUIOHUTPHUIT OJIMIIMUCON OYIaau:

Na'NH, + NCH,=CH-CN_

C=N C=N
. NH,
—> NH,{CH,-CH,-CHNa —-7* NH,+CH,-|CH,-CH,
I NaNH2 ] |
C=NJn C=N)n C=N

noauaxkpunonumpun (ITAH)

Cmepeopecynap noaumepnap onuaml yayH Hobes mykodoru naypeariapu
Inkaep - Hatr karanusaropiapunan (Macanan, Al(C,Hs)s+TiCly,+Li) dotigana-
HUJTATH.

Kyiin GOCUMIN TONMMITHICH (9KCALYAMAYUOH XYCYCUSMAAPU SIXULULIAHSAH

cmepeopezynsp noiumep).

_ Kam. CH2
nCH,=CH, —» \CHjn

FOxopu 6ocuMITH IONUATHIICH (crmepeope2yisap OVimazan noaumep):

An ethylene signal transduction pathway. Ethylene permeates the membrane and binds to
a receptor on the endoplasmic reticulum. The receptor releases the repressed EIN2. This then
activates a signal transduction pathway which activates regulatory genes that eventually trigger
an Ethylene response. The activated DNA is transcribed into mRNA which is then translated into
a functional enzyme that is used for ethylene biosynthesis.
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e
t, P>1000 atm, CHZ\C /CH

n CH,=CH, H;

n
3.4. AlIKeHJIAPHHMHI OJIMHUII YCYJLUIapH

Hedt MaxCya0TIapUHUHT KPEKHHIH:
CigHzs —> CgHyg + CgHyg
AJIKaHIapH¥ JEerMApUpIanl - BOAOPOAHU TOPTUO ojMil Peakius xapopar

TabCUPHJIA HUKEIIb KaTAIM3aTOPU UIITUPOKUIA OJIUO Oopmianu:

Neny H, NeH?”
Juranorenny xocuaaaapAaH OJIHIIL:
“cH ~CH, + zn 4 NCH = CH, + ZnBr,
| | KYKyHu
Br Br

MoHorajiorennu  xocunaigapaad onumn  (3aiimeB Kougacura MYyBOQUK:
BOJOPOJl TajJOreH cakJiaraH YrjaepoJl aToMura KYIIHM KaM THIpOreHJIaHTaH

yraepoJ aTOMUJIAH aXpaaan):

Cl
h KOH [C,H;0H]
-KCI; -H,0 /TN
2-xn0poyman 2-0ymen

Heruaporauust - CyBHM axpaTuil peakiusicd. CyBHM axpaiuiiu 3aiineB
Koujacura MyBO(pHMK amanra omaju: CHOUPTIAPHU JETUIPOTAIMICUAA BOIOPO
KYIIHU KaM THApPOreHJaHraH (BOAOpPOAM KaM OVyiraH) yriepoj aTroMuiaH
axpayiajiu:

HO

h H,SO,, t>140 °C_
: HZO > m

2-6ymanon 2-oymen

3.5 AJIKEHJIAPHUHT KYJUIAHWJIHIITN
AJIKeHIap mojauMep Marepuaiiap (IiacrMmaccanap, Kaydykiap, IJIeHKanap)

Ba OOIIKa OpraHWK Mo danap oiuiaa XxoM amé cudaruaa dhoiganaHuIagu.

In petrochemistry, petroleum geology and organic chemistry, cracking is the process
whereby complex organic molecules such as kerogens or long-chain hydrocarbons are broken
down into simpler molecules such as light hydrocarbons, by the breaking of carbon-carbon
bonds in the precursors.
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Ortunen (3ren) CH, = CHynonustunen, nomurerpadrop-3tuiieH (TediioH)
STHUII CIIUPTH, CUPKa allbJETUIM, TaJOTeHIIN XOCHIanap Ba Kymiad O0IIKa opraHuk
OupukMamap WNUIA0 YHKApWIIAA KYy/UlaHWIaan. MeBalapHu MHIIAITAHA
TE3NAITUPYBYN BocuTa cudaTtuaa Xxam (GorganaHuiaim.

[Mpormmten CH,=CH-CHg3Ba Oytumnennap (1-0yren Ba 2-OyTeH) cniupTiap Ba
NOJIUMeEpIIap UIUIA0 YMKAPUIIJIA KYJUTaHUIIA !,

Nzo6ytunen (2-merunnporen) CH,=C(CH3), cuHTeTHK Kaydyk HIILIA0
yuKapuiaa GoigananuIanm.

3.6 "Ankennap' mMaB3ycu 0yin4Ya TONHPHUKIAP €YU

AJIKEHJIAPHUHT HOMEHKJIATYPacH, H30MepPHA Ba TY3WJINIIH

1-Tonwupux.CsHyy Tapkub ¢dopmynacura HedTra H30MEp aIKEHJIAp MOC
Kemanu? YIIapHUHT Ty3WINIT GOpMYTacUHH E3WHT Ba HOMJIAHT.

Kaso6:Ymby TapkuOra acoc y3yH yIJIepoj 3aHkupujaa Oelra yriepoi

OyiraH 2 u3oMep aJKeHIap MOC Kelalu:

1 3 1
2 s
\/\/ ™~ 5/ \\4,/

2-nenmen
1-nenmen enme

[IyHuHTIEK acoc y3yH 3aHXKUpAa TYpTTa yriiepoa 6ynran 3 usomep 6op:
\Zr/ \21 \2,%4 2 4
2-memun-1-o6ymen 2-memun-2-0ymen 3-memun-1-6ymen
Mynnait kunud, CsHyp Tapkub GopMynacuHUHT 5 Ta U30MEp MOC KeNaiu.
2-Tonwupuk. a) 3-metun-l-nenteH, 0) 2-mermi-4-u3omponui-l-reKceHHu
TY3WIHII (POpMyTIaCUHH E3UHT Ba HOMJIAHT.
/Kaso6:a) bupukmaja acoc-y3yH yriepojl 3amkupu Oemra (MIeHTeH) yriiepo
aToMusilaH uboparT Ba 1 pakamu KymoOor 1-yriepoa aromuia >KOWJIalraHUHU
owinupanu. Jlactnab Oemty yriepoa aToOMJIapuHM  €3aMH3  Ba  yJIapHU

pakamiiaiiMu3. bUpMHYM Ba MKKMHYU YTIIepoAajiap opacura Kymoor (MKKH YHM3UK)

Alkenes find many diverse applications in industry. They are used as starting materials in
the syntheses of alcohols, plastics, laquers, detergents, and fuels. The most important alkenes for
the chemical industry are ethene, propene and 1,3-butadiene.
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KySMU3. €H 3aHKUp METWI YpuHOOCapu YUYMHYM YIJEpOJ aTOMHUAA SKaHJIWIU
Oepwirad HoMAaH (3-MeTui-) KypuHaau. JleMak, ydyuHYM yIriepoJl aTOMHUra METHII

-CHsrypyxunu xonamrupamus. by mMawiaymornapnan doigananud, 3-merni-1-

W

2 4
3-memun-1-nenmen

neHTeH GopMyIacuHu E3aMu3:

[lynpaii MyxokamM KWiauO, TONIMUPHKAA Oepwiran ©0) MOJJaHUHT
TY3WIHIIUHA ~ €3aMU3.2-MeTWI-4-u30nponui-1l-rexcen: FeKCeH - oamu
yraepoaaan uoopar, -eH - kyubooz 00p, l-xywibobupunuu Ba uKKUHYU YTIEPOJ
aToMJIapy Opacujia >KOMIAIraH, 2-MeTHWJI - acoc Y3yH 3aHKHpP HWKKUHYHU
yraepoauaa Memuil paoukaiu, 4-w30MPONMMWI - Yy3yH 3aHXKHP TYPTHHUA

YIIAEPOaUIA UZONPONUIL PAOUKANY CAKITANIH.

2-memun-4-uzonponun-1-zexcen

3-Tonwupuk. AJKEH MOJIEKyJlacUJaru o- Bam-Ooriapaa Kanmail dapk 6op?
[Ipoman Ba mporneH MoJIeKyJacuaaru G-Ban-00FIapHU KYPCATHHT.

JKaso6.:KoBajeHT OOF MKKH Typnaa OYiaumu MyMmkuH: cuema (o-) Ba nu (7-).
o-bor, kuMEBUI OOFIaHYBYM aTOMJIAPHUHT Mapka3 OViiinad 3JeKTpoH OynyTiapu
KOIUIAHUIITUIaH XOCHI Oyaauran OOF XucoOJiaHa Iu.

[Tponan Mmojekynacuaa curma OOFiap yriepoja aTomiapu opacuja ydra
YIIepos  ATOMHHHHT  UY3WIraH  CAaKKM3  UIAKIHAATH  SP -THOPHI  aToM
opOuTaNIapHUHT YKJIapu OYinad KOIulaHUIM HaTwkacuaa xocwi O6ymamu. C - H
curMa GOFIAp yd4Ta YIIIepoj aTOMIAPHIATM THOPHIUTAHTAH SP -aToM OpOHTasap
Ba CaKKHM3Ta BOJOpPOJ aToOMyiapu S-aToM (IIap MIAKJIWra 3ra) OpOUTaUIApUHUHT
y3apo Oup OupuHU Koruiamu OwiaH xocwa Oymamau. HaTwxkana yrieposa ckeneru

3UI3aK IIaKIura 3ra Oyiaam.

Anxen - CoHon ymymusi ¢hopmyna ounan ughooananuo, yenesooopoo savacupuoa C = C
Kyuboe caxnatiou.
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IIponan monexynacunune s1eKmpon 6a (hazoeuti my3unuuiu
[Iporien wmonekynacuga 7w-00F WMKKH yriepoJ] aTOMHU HMKKH P-aToM
OpOUTAINIAPUHUHT aTOM SAPOJAPUHU OUPIAMITUPYBYM TYFPU UYUBUKHUHT WKKHU

TOMOHM/IaH KYHJAJIaHT KOIJIAHUIITM OPKAJIK XOCUJ OYIaau.

71 oz

o - oz ( Sp *+ sz) \@ O \a 60z (sp*+ 1)
\

H o - 6oz ( sp2+ 1s)
& - G0z (sp™+ sp?)

Ilponanoaeu kumésuti boenap
Kymbor o-Bam-Oormapman ubopat xamaa 4 DJJIEKTpOHJIAp OWIaH XOCHII

oynamu. Anxun rypyxumaa CH; 6apua C - H Oormap curma Oormapaup. o- Ba
n-00FJIap COHMHM, OMPUKMAIAPHUHT TY3WIHII rpaduk ¢hopMyraiapu OpKajid OCOH
XUC00J1a0 YUKHUIIT MyMKHH:

a) CHz-CH,-CH3 iponiaH

S
HoGgoCoH NS
H H H

bapua c-6ornap (ynap 10 ta): ukkuTa GC.cOOF BaCaKKHM3Ta Gc.OOFIIap.

0) CH,=CH-CH3nponeH

H-

H

|
cl::lc—clz—H A\
H HH

Yenepoo-yenepoo C = C gywbogoacu yenepoo amomiapu Sp2-2u6pudﬂaH2aH xonamoa
oynaou.
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by Oupukmana cakku3ra G-OOFjap: UKKUTA Gc.c, OJTUTA Gc.pyBa 1 m-OoFmap
MaBXKY/I.

4-Tonwupux. Huma ydyH yuc- Ba mpanc-u30Mepust alTkaHJIap dMac, alKeHIap
Y4yH X0C?

JKaso6.: AKaHITapHUHT TOMOJIOTHK KAaTOpHa YriaepoJ - VYriaepoa OIauit
curma-0ornap arpoduma MOJNIEKYJTaHUHT KUMEBUM TY3WIMIIMHMA, OOFIap KeTMa-
KETJIMTHHUA XaMJla TaOMaTWHU Oy3MacliaH, dPKUH ailIaHUII UMKOHHMSATH MaBXKYI.
HATWXKaJa MOJIEKyJia TYpJIM T€OMETPHK Iakjuiapra sra oymnanu (OyTaH MHCOIUIA

Kypub yTuiran):

H.c CH, CH
3 Ho L~ CH,
MUK CUNHCUSAH YeKUHZaH
§ |:| (uucouo, cun-nnanap) Y H (eour)
H H
CH
H CH, H |3 H
KUCMAH CUTIICUZAH MOPMO3NAHZAH
CH H H (mpancouo, anmu-nnanap)
3
H H
H CH, CH
3
H CH, H,C I H
KUCMAH CUTLIHCUSAH YeKUHZaH
H H H (cow)
H H H
CH, CHy

ATNKeHnapna yuc-mpaxHc W30MEpUsS MaBXKYJJIMTMHUHT acocuil  cababwu
MIYHIAKH, KYIIOOF OpKaiu OOFJIaHraH aToMJIap SPKUH alIaHWII UMKOHUSATHUTA 3ra
smac. lllyHuHr y4yyH wmolnekynanap, MacalaH yuc-KOH(DUrypalus T-0OFHU
y3MacaaH mparc-KoHpurypamusra yta onMaiiau. by mzomepmap arom Oornapu
OMp XWJI KeTMa-KeTJIMKKa 09ra, JIeKHH Oup-Oupu OunaH YpuHOOCapIapHUHT
¢azoBuii xKoianryBy Omian GapkiiaHaiu.

[uc- uzoMepHU TpaHC-U30MeEpra YTKa3ull Y4yH 7-OOF 3JIEKTPOH OYyITyTUHU
y3ull Kepak Oynanum - Oy MOJEKyJTaHUHI KUMEBUN TY3WJIWIIUHU Y3TapTUPHIL

OmaH OOFJIHK.

Ankennapnu payuonanl HOMEHKIAmypaoa HOMAAUL YYYH, 20MON0UK KAMOPHUHE OUPUHYU
BAKUIU IMUTIEH ACOC KUIUO OTUHAOU, KOJ2AH YPUHDOCApIap YHUHe Xocuiacu 0eb Kkapaiaou (azap
KYWO0o&nu yeneeo00poOHUHe HOMU OXUPU IMUleH cy3u Ounan myeazan 0OyIca, payuoHal
HOMJIAHEAH xucobnanaou: MemuiImuieH, OUMEMULIMUTIEH, MEMULIMUIIMUTIEH,
Mempa’smundmuieH, MemuidmuinponulOymuIdmuieH 6d X.o.).
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2-0yTeH mpaHc-u30MepH 2-0yTeH yuc-u3oMepu
S-Tonwupuk. InexTponaap OyITyTUHUHT 3aMOHABHI TacaBBypJiapuJiaH Keauo

YUKWO, STHUICH MOJIEKYJIacH1aru KUMEBUH OOFIap TaOMAaTUHU XapaKTepJIaHT, HUMa
y4yH OOFIapjan OMpy KaMpOK MYCTaXKaMJTUKKa ATAJTMTUHYU TYITyHTHPUHT.
JKago6: DTHIeH MONEKyNacHAa Yriaepoi aTOMIapH SP -THOpHUIaHraH
xonataa Oynamu. by S-opOutamiapman OuTtacu Ba p-opOUTaUIapJiaH MKKUTACH
yuTa OMp XM THOPHUIAHTaH SP°-OpOMTAaITAPHHM XOCWI KHWIMIIMHH, OHTTa p-
opbutan »sca TUOpMUIAaHMAl KoJarawauruHu Ownnupaau. Harwkana yura
rEGpUIIaHraH Sp -opOHUTaIap XHCOOHra Xap OGP YIIepOL aTOMH HKKHTABOLOPOL
aTomJiapy OWJIaH WKKUTa Ba KYIIHH YIJEpOj aTOMH OwiaH OUTTa OOF XOCHI
kwiagu. by yutma OorHMHr Oapyacu G-0OF, YNapHHUHT Oapdacu MOJIEKyJia
TEKUCIUTH/IA KOWIAIaau. UKKUTa THOPUIJIaHMal KOJIraH p-opOuTagap MOJIeKyJia
TEKUCIUTUTA TIEPIEHIUKYISAP TEKUCIUKIA OUp-OMpHHM KOIUIaIu, Ba HATHKaja
n-60r xocun Oymanu. lllynnmait kunmb, yriepoj aTomyiapu opacuja HKKUATA
Typaaru Oofjap - OuTTa G-O0F Ba OutTa 7-00F Xocwi OYynanu. o-bor m-Oorra

HUCOAaTaH MyCTaxKaM, peaklMs BaKTUAA T-00F OCOHPOK y3MIIa IN.

Mycrakui 0axxapum y9yH TONIITAPHUKIAP
1-Tonwupux. Kanpgaét OupuxMmanap TyuUuHMaran paeiwianu? YIIapHUHT
TapKuOU ankaHiap TapkubuaaH HuMacu Ownan dapk kuinaau? Hamynanap Ounan
TYIIYHTUPHHT.
2-Tonwupuk. DtuieH (3TeH), TmpomnwieH (MpomeH) Ba OyTUieHIap
(OyTennap)mad Xocuia OYIIyBUM paguKaJIapHU TY3WJIUIITMHA €3UHT Ba HOMJIAHT.
3-Tonwupux. Tapkubuna 4 yrmepon aromu OYiraH ajakeHJIapHU MOJIEKYIISp

Ba Ty3WIHII (popMylianapruHu €3uHT. bapua nu3oMepraapHU HOMJIAHT.

Kywboz oyiinab ymkazunean mekuciukHune Oup momoHuod paoukauiap, yiapea Kapama-
Kapuiu momoHOa 6000P00IAp HCOUNAUEaH 0Yica - Yuc-uzomep Oetuiaou.
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A-Tonwupur. CsHip Tapkubian aJKeHJIapHUHT Oapya M30MEpJapuHU E3UHT Ba
HOMJIAHT.

S-Tonwupuk. KXymianapaaru HyKrajiap YpHUra MOC KE€ITyBUM KaBC WYUIAru
CYy3 Ba CUMBOJUIAPHU KyWUHT:

Ankennap 1e0, Moyexkyrnacuga Outta ....00F (omawii, KyII, yd4) cakjara
yrIAeBOAOpOIapra auTUiIag; alKeHIApHUHT yMymuid dopmynacu .... (CoHopio
CoHon, CoHono). KYmbor cakmarad yriepox arommapd ... (Sp-, Sp’-, sp°-)
rubpuasianrad xonataa Oynaau. ['mbpun opobutamiapu ykiaapu opacujarua Oypua
... (90°, 109°28', 120°, 180°) ra Tenr. bynnai yriieposa aTOMJIapUHUHT Xap OuUpH
KYIIHU YIJIEpOJ aTOMH OWIaH .... (Oup, UKKH, y4, TypTTa) G-00F Ba .... (OUp, UKKH,
y4, TYpTTa) m-00F XOCHI KHJIaAu. DTHICHAAru Yriaepoa - yriaeposa OOF y3YHJIHTd
ITaHHUKUJAH .... (Y3YH, KUCKA) Ba .... (0.154 nm, 0.120 wm, 0.134 Hm) Ta TEHT.

6-Tonwupux. Kylingaran MoaaaiapHi HOMJIAHT:

7-Tonwupuk. ANKeHIap y4yH HW3OMEPHUSHUHI Kaklcu Typiapu xoc? 1-
MEHTAaHHUHT 0apya MaBXy/Jl MU30MEPJIAPUHU E3WHT Ba HOMJIAHT.

8-Tonwupux. Ty3unuin U30MEpUsACH KYIMIOOFHUHI XOJIaT HM30MEpHUsACHIaH
HuUMacu OwunaH ¢apkinanaau? Hamynamap kentupunr. Kymbor ydyH Kanpai
peakmmsiap cudat peakiusiapu 0yina onaau? Peakius cxemanapuau E3UHT.

AJIKEHJIApHUHT KUMEBUH X0ccajiapu

1-Tonwupux. Kannait KuMEBuil peareHtiiap €paamMuia NpornaHHU NPOIEeHIaH

QXpaTUIl MyMKHUH?

/Kaeo6.:bpomiii CyBHU IOTTUPUII MYMKUH

Aeap Kywbozoaeu yenepod amomiapuoa YpuHbocapiap meHe maxKcumianean Oyica
PAYUOHA HOMEHKIAmypaoa CumMMempuk cy3u Ounan @apkianub Kypcamuiaou: Cumm-
OUMEMUNIMUTLEH, CUMM-MEMUIIMULIMULEH, CUMM-MEeMPasmMui3muiet 8d X.o.).
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r

B
\/+Br2—t>

Br

€ku kammii mepmaHranTHUHT KMnO,cyBnmm sputmacu OwinaH — oKcuaiiad
aXpaTUIIaIu.

OH

Xy +[0] + HO —» \/

OH
[Ipoman Oy pearenTnap OwiaH peakiusra KUpUIIMaWIyd Ba TapKUOUIaH ras

XOJIaTUIa OCOH aKpasaJiH.
2-Tonwupux. MapkoOBHMKOB Koujacuaan ¢oigananraH xoJija, KyHujaaru
peaknus TeHrJIaMaiapuau €3uHT. JlacTiaOKu ajnkeH Ba XOCHIJ OYaTaH MOIaapHH

HOMIJIAHTI:

2 N+ HCl —»
%) NN\ + HBr —»
) SN\ +HO0 —

JKasoo:Kyronanran pearenrtiap (HCI, HBr, H,O)amar wocuMmmerpuk
ankennapra Oupukuiy MapKOBHMKOB KOHWJAacura MYBO(HMK amaira OIIUIIN
ousra mabayM. Kougara kypa, Hocummempux ankeuiapea 2aio2eH8o0opooiap éxu
CYBHUHZ OUPUKUWUUOA B0O0POO KYuibozoazu Kyn UOpPO2eHiIaHeaH (8000p00 Kyn

byneaw) yenepoo amomuea Oupuxkaou.

A N+ HOl — \/

Cl

2-xnopnponan

DN\ + HBr —»

Br 2-opoméyman

2 \/\+HZO—>\/\

OH 2-oymanon

byeyneu xynoa omunennume 64 % memannu nuponusu opxanu, 17 % mabuui 2a3
nuponusu, 11 % bensun 6a 8 % smannu nupoauzu OpKatu UuLIAO YUKApuiIaou.

Oxcuonanuus peakyuscu - cyocpamuune KUciopoo OUNAH peakyusiapu, yeaeeo0opooiap
OKCUONAH2AHOA MYPIU KUCTIOPOO CAKIO8HUU OUPUKMALAP XOCUNL Oyaau
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3-Tonwupuk.1-6yren Ba HBrpeakuuon apanammacu MyxuTura Oup Heya
tomun H,O, kupuTuumIan Kauaain OupuKMa Xocui oymaan?
Kasob:1lepokcunnap  MINTHUPOKMJA  OUPHUKHUIN  pEAKUUsICH  paguKal

Mexanmmaa (Ag), MapKoOBHMKOB KOHJIACUTA 3HJT aMajira OIIa/IH:

H,0,
NN\ + HBr —22 V\
Br
1-opomoyman

JlacTmal,mepokcua ~ MKKUTa  paJuKaira  [apyajlaHagd;  THIPOKCHI
OH-panukanu 6poM MoseKynacu OuiiaH TabCUpIaIiaan Ba aromap opom Br- (6bpom
paguKalIi) XOCWJI OYIUIITMHY UHIIMATOpU OVIMO XU3MaT Kuilaau:

HO+OH «=> 2HO-

} “nepokcud rpghexmu”
HO- + HSBr <«=> H,0 + Br-

Jactnab, OpoMm pagukanu KymiOofra IHIyHJIal OWUpUKaJauKU, OyHIA XOCHII
OynyBun kapOpamaukan sSHr Oapkapop Oynumu kepak (I - wuxkwnamum |l -

Oupsiamuniad 6apkapop).

1 \/\ H:Br \/\
—
Br-
Br Br

2 SN

NN\ + HBr

\/

Cyurpa opanuk paaukan Bogopon Oopmun HBr wmomekymacu Ounan
Tabcupiamanu; sHru Br- 1-6pomOyran mosekynacu Xocusl Oymaau (peakius
MapkoBHUKOB Kou1acura 3uj 0opasn).

4-Tonwupux.1-byrenaan 2-0yTeHra YTHUIIl WYIMHA TaKJIU( STUHT.

/Kaso6:1-byrennan 2-OyTeHra YTuIl WYJIWHUHT WKKA YCYJIWHU KYpuO
YUKAMU3: THAPOTAlUs (CYBHHHT OWPHUKMINM) peakuuscuaaH Qoigamanud xamja
rUApOoragorexnamn (rajioreHBoA0POIHUHT OUPUKHUIIIN).

1-ytrm  #ynum - cyB MolsieKylacujaH (QoijanaHuIIHU  Tanald  3Talu.
luopomayus peaxyuscu xywbosea cyeHuHe Oupuxuwi peaxkyus. 1-OyTeHHH
ruapoTanuscuy MapKoOBHMKOB Koujacura MyBo(HK amanra omraau: 1-OyTeH Ba

CyB TabCHpJAIIraHia, CyB mapuananu6 Bomopoa H' Ba ruapoxcun OH™ nonnapu

T'uopomayusi xcapaéuu cyenune oupuxuuwl peaxyuscuoup. byHoa uxku mawvcup smyeuu
peazenmaapoan oumma mMaxcyiom xocui 6ynaou.
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xocun 6ynamu; Bomopos (mpotoH) H' kymbormarn kym Bogopos OYiran yriaepos
atomura, ruapokcwsi OH™ noHu sca KymoOoraaru KaMm yrjiepoj cakjarad yriepo
aTomura oupukaau. Hatmwxkana 2-6yranon xocui Oyiaau:

1\/3\4+H20—>1 2N

1-oymen OH 2-oymanon

Xocun Oynran cnupt - 2-OyTaHON CYBHH TOPTHMO OJYBUM peareHriap,
Mmacaiald cynbdar kuciora (H,SO,) Tabcupuaa kaita ankeH - 2-OyTeHra yTajau:
CyBau ToptuO onum 3aiileB Kouaacura MyBOQHUK amaira OIIMPUITHO,
CIHUPTIAPHUHT ACTUAPOTANMICHIA BOJOPO TUAPOKCHI TYPYXH CaKJarad yriepos
aTOMMra KYIIHM KaM THJIpOreHIaHTrad (BOJAOPOaM KaM OYiIraH) yriaepoJl aToOMUJaH
axpayiaau, Oy Ouian 2-0yTeH Xocui Oynaau:

1\2/3\4 kony. H,SO,, t >140 C= 1\%\4

-H,0
OH

2-0ymanon 2-oymen
1-ytum #Wynm - ranorerBojopoxnaH Qoigananumniga, macanan HCIl kepak
oynaau. [lactnad Bomopos xiopus kymborra Mapkoenukoe Koudacuea MyBOQUK

OMpUKaIn:

1\2/3\4 + HCl —p 1\/3\4

2
1-oymen cl 2-xnopoyman

Cyurpa, xocun 0ynran 2-xsiopoyran umkop KOH HUHT ciupTaaru spuTMacu
TabCUPHUAA BOJOPOA XJOpUJ Ba 2-OyTeH XOCWJI KWIMO SIWMUHHUpPIIAHAIA

(mapyananan):

1\%\4 KOH [CHeOH] 1\%3\4
- HCl o
-oymeH
cl 2-xn0poyman 4

1-byrennan 2-OyreHra YTUIIHUHT KYTu1ad Wyiuiapu Takiaudg STUIT MYyMKHH,

JeKUuH 1y OwiaH Oupra Oy HylapHd Tawmamjga Kyndad, kaM OOCKUWIH

yCYJIAPUHU TAKJIU( ITUIT MyXUM XUCOOJIaHAH.

Tuoponus - yene6o0opoonapuune 2anoeeniu Xocunaiapued cy8 MmabCupuod CRUpmiap
xocun oyauwu: OYmMan UKKYU mavCup 3myeuuoan UKKUmMa mMaxcyiom Xocui oyaaou
AIKaH anKen ANIKUH AIKaoueH apemn - yenesooopoonap

C:nHZn+2 c:nHZn CnHZn—Z CnHZn—Z CnHZn—G
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5-Tonwupux. 2-byTeHHN OKCHJIAIIIA KaHIall OMprUKMaiap X0CHI OyIaau: a)
kaaui nepmanraHatr (KMnOg)auar 1%-mu sputMmacu (Kydcus OKCHIJIOBYH); O)
030H OwWjaH,; B) KOHIICHTpJIaHTaH Kaiauii mepmanraHat(KMnO,) OwianH (Kywin
OKCHJ1JIOBYH)?

JKaesoo6:a) 2-bByrennun kyucu3 okcumioBun (KMnO,1%-mm sputmacu) Owiran
OKCHJJIAIll MKKU aTOMJIU CIUPT - 2,3-0yTaHAMON XOCHUJ OYIMIIUTra ONu0 KeNaJiu.
by peakuus ankennu Barnep 0Viinua oxcujjam Ae6 XxaM HOMJIaHAIM Ba KyWH1aru

cxema Oyitnda TacBUpJIaHAIU:

OH
H,0
NN+ KMNO, —paring”
2-oymen OH

2,3-oymanouon
0) 2-OyTeHHHM O30HJAla JacTiad O30HUJ OJMHAIMU, CYHTpa O30HU

KHUCJIOTAJIA CYB TabCUPHUAA UKKM MOJEKyJla STaHalb (CUpKa allbJIEeTui) XOCHJI
KWINO nmapyaiaHaIu:

NP ZN Oy e 0 H,0 [H] Y
! LS ]/ > 2

" 2-Gymen Jo NG - H,0, H

0

030HUO Imanan
(cupka anvoezuo)

B) 2-OyTe€HHM KywWIM OKCHJIOBUMIAp OWJaH OKCHUIIall KYIIOOFHUHT
y3UJIUIIMra o0 Kenaau Ba UKKUA MOJIEKYJia 3TaH (CUpKa) KUCI0Ta XOCUJI OYaiu:

0

\/\ —,[O] y R
: 30% KMnO, OH

2-ymen aman (cupka)

Kuciaoma

6-Tonwupux. a) mpomwieH Ba 0) U300YTUICHHH TOJUMEPJIAHUII
peaKIusUIapuHu E3UHT. XOCHI OYJIraH OTUMEPHH HOMJIAHT.

JKasoo: TlomumepnaHuIl peakIusIC - aMajuil KUXaTAaH MyXUM peaKIus
xucobnanuau. Jlactnabku Ouprukma - MoHOMEpP (MOHO - OUTTA), OXUPTU MAXCYJIOT
- nonuMep (monu - kym) ne6 artanagu. llonmumepnanuin cxeMmacu KyWujaruya:
TOPU30HTAJ YW3MK OWilaH KYymIOOF cakjaoBuM ¢parMeHT E3WIagu, KOJIraH

YypunOocapiap - BEpTUKAI KOWIAIT TUPHIIATH:

Kavimapuw - cudpupnawt - yeneeo0opoonapHu 8000po0 OUNAH Peakyuscu. SUOpupiaul
Kamaauzamopiap Huxeib, RiamuHad, naiiaoutl uumupokuoa 6opaou.
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Rl R2 (Rl RZ 1
\}:(/ — \ /
R \Rg3 k R \R3) n
MOHOMEP IHHOJIHMEP

OyHIa N-TIOMMMEPJIAHMII Japa)kach, HEYTa MOHOMEpP TOJUMEpP XOCWJI KHIHO
OMPUKKAaHUHU KypcaTaau.
byHmaH mponwieH Ba W300yTHICHIAPHUHT MOJIMMEPJIAHUAIIUHN KyHuaarnda

€3UII MYMKUH:

N G iy

nponunen nonunponuen
CH,4
CH, n
usobymunen nonuuzobymusien

MycTakuia 6akapuil y4yH TONIIHPHUKIAP

1-Tonwupux. DTUIEHHW TUAPOTALMs PEAKIUsl TEHIJIaMacuHU €E3UHr. by
XKapa€H KaHJail caHOaT axaMUsITUTa ra.

2-Tonwupuk. Kyiinaaru YTUniapHu peakiys TEHTJIaMaTapuHU E3UHT

Imuien — opomIman — Imuaen — 1,2-oudpomiman — muJien.

3-Tonwupuxk. TlponwiieH Kyinaa KeATUPWITaH Kalicu peareHTyiap Omiman (Moc
HIAPOUTIIAp SpaTUITaHa) peakusira KUpUIaan: OpoMiin CyB, Cyab(dar KUCIOTa,
BOJIOPO/I, BOAOPOI XJIOPHI, CYB, a30T, Oapuit xsopun?

A-Tonwupux. IlponwieHHu rugpoOpomiamnigan: a) l-Opommponan, 0) 2-
OopommponaH, B) 1,l1-quOpommnpomnan, 1) 1,2-muOpomiponan Xocuia Oyiasu.
Terumny peaxkuus cxeMajlapyuHu €3UHT.

S-Tonwupuk. AnkeHnap ydyH KaHjal peakuusuiap xoc? a) YpuH ouwii, O)
OWpUKWIN, B) OKCHIJAINI, T') ToauMepnaHuil. JKaBOOWHTH3HM MUCOJIap OwaH
W30XJIaHT.

6-Tonwupuk. TlponeHHH EHMIN peakIMICH TeHrjamacu KoddduieHtiapu
wurunaucu: a) 11, 6) 15, B) 21, 1) 23 ra TEHT. MOC peakiius TeHrjaMajapuHu

€3UHT.

Oszounaw peaxyusicu - ankeHaapuune ozon Oz ounran peaxyuscu. OyHOa 0acmiad Mo
030HUONAP, CYHEPA 030HUOLAD 64 CY8 MALCUPUOA OXUPUOA ANbOecUdNap, aiboecuod 8a KemoHIaAp
apanrawmacu 8a éku KemoHiap Xocun 6ynaou.
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7-Tonwupuk. Kyiiugaru peakuuslapHU amalira OLIMPHUHT, YJIapHH amaira

OLLIMPHII APOUTIIAPUHU KYpPCAaTUHT. PeaknusiinapHu Typiapra a)XKpaTHHT:

a) C2H4+02_>... 6) — +H20—>
ImeHn
) — +C|2—> 2) CH, + H, — .
0) + + + o — e) =— + HCl —»

ImujieH ImujlieH IMUuien

AJIKEHJIAPHUOJIUHH I YCYJLIIapH

1-Tonwupux. Kyiinnaru cnuptiapHd AETHAPOTAUMSICUAAH KalCU alIKeHJap

xocun Oymamu:a) 2-meTwi-3-mieHTaHoid; 0) 2,2-muMeTwui-3-IeHTaHon; B) 2,3-
IUMeTUI-2-0yTaHom; 1) 3-MeTui-1-0yranon?

Kaso6:Xapopar 140 °C pan rwoxopu Oynranma, ACTUAPATIOBYH (CyBHU
TOPTUO OJYyBYM)BOCHUTA KOHIIEHTpJAHTaH CyJb(aT KHUCJIOTa WINTUPOKU]IA,
criupTiap 3aiflieB Koujgacu OYinua MYKHA MOJIEKYJSp JAErHApOoTalusra ydpaniu:
CHOUPTJIAPHU JETUAPOTANMACHIA BOJOPOJ THIPOKCWII TypyXH CakJiaraH Kam
TUAPOTeHJIaHTaH (KaM BOJOPOJI CaKJiaraH) KYIIHH YIiepoJl aTOMUIAH aKpasa/ii.

Jlemaxk, OepunraH CUpTIApAaH KyWHIard aiKeHiIap XoCuia Oymaau:

xony. H,SO,, t >140 °(2
-H,0 N4

2-memun-3-neHmamnon 2-memun-2-nenmen

kony. H,S0O,, t>140 °C 5
-H,0" v

i

2

2,2-0umemuJi-3-nenmanon 4,4-0umemun-2-nenmen

3

xony. H,S0,, t >140 °C 1

\ H 4 -H,0 .
‘\\OH,’/
2,3-0umemun-2-o6ymanon 2,3-0umemun-2-6ymen
) 4 2 /H :
2 EN R N AN ° 3
3 N . kony. H,S0,, t>140 (2
Dl ik To 1
/
3-memun-1-6ymanon 3-oumemun-1-6ymen

2-Tonwupux. ByTaHHU KpeKUHTUIAAH XOCHI OYIaurad ajJKeHIapHd HOMJIaHT?

THonumepnanuw - aon mapkaz oOyiuuya Kyuu MoIeKyIALAp - MOHOMEPIAPHUHE KemMd-
KemauKoa OUpUKuwU: MOHOMepAap - dMujieH, NponuieH, oymuieniap, 6ymaoueH, SUHUIXI0PUO
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/Kaso6: AlKaHIapHU KPEKUHTH - aJIKEHJIAp OJUIIHUHT MYXUM CaHOaT yCYJIU

XUCOOJIaHAIN.

byTranHM KpEKMHI cXxemMacu yMyMUW Kyruaaruda:

—>\/\

+H
— \\/\ 2
NN /\ +CH,
oyman
—_—p —— + _
L /\ +C + H,

bupunun 60ckuya pagukiuiap Xocus Oynaau (FOKOpPH Xapopar - KoBajieHm
OOFHUHT comonumuk TapyanaHumu 1apoutu). CyHrpa pagukamiap [-0oF
(CkydTrammMaraH 3IEKTPOHIN YIJIEpoAra KYITHU yriaepo) Oyinda napJyaiaHully,

€KU SHTY KUMEBUHM OOF XOCWII KWIHO, ¥3apo OMPHUKHUIITN MYMKHUH:

H H
t° YAl s H
—> . H
\/\ H + ﬂ&%\ Y
oyman H « H
4 H H

2-0ymun paouxkanu

Xocun OyiraH yriieBoAOpOaA paaukaiud (HUMa Y4YyH BOJAOPOJ HUKKHUHYU
yTJIepOa aTOMHJIaH aXpaliaau, OupuHuuaan smac?) 3-0of OViinua y3umnaau:

ATomap BOIOPOJ €KUM METWI- PAAUKad aXpalud YMKKAH yriepoj] aTOMHa
Ky(Tiammaran 3JIeKTpOH Kojadau. by yriepoa wkkwiamuu OyTWI paauKaliu
UKKHHYU YTIEPOA aTOMHU 3JIEKTPOHW OWiIaH xydmiamann;, OyHaa KyImIOOF XOCHI

oynmau.

H H
H o+
8000p00 1-Gymen

)
paouxanu /\ + CHy
H- + \/\ nponen Mmemui

2-Gymen paouxanu

DOpKHH paguKauiap Kyluaaruya OupuKUIId MyMKUH:

Cononumepnanuui - UKKU 6a YHOAH OPMUK MOHOMEPIAPHUHS T0OKOPU MOAEKYAAIU OUpUKmMa
XOCUN KUTYBYU 3AHICUP PEAKYUACU: IMULEH 8 OymaoueH, cmupoi éa 6ymaouet ...
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H + H — H,
H- + CH; — CH,

CHy + CH; — CH,-CH,
3-Tonwupuk. Kavicu ramorennu xocwinanu umkop (KOH)auHT cnimptmaru

spUTMacu OujiaH KU3IUPUO 2-TIEHTEH OJIUII MYMKHH?

Kaso6:YTaeBogopOTApHUHT  MOHOTQJIOTCHIN XOCHJIajJapyd HIIKOPHUHT
CIIUPTAArd 3pUTMacu OWJIaH KU3JAUpPWIranaa, 3aiineB Koujaacu (BOJIOPO]I TrajloreH
cakJlaraH YIJIepoJl aTOMHIa KYIIHM KaM THJPOT€HJIaHTaH YTJepoa aTOMHUJaH
KeTaau)ra MyBOpHUK CyB axpayiaju. 3aillleB KoWJacura amajl KWiraHn xojja 2-
MEHTEH XOCHJI OYIUIIMHUHAT KyWHIaru CXeMacuHU €3aMu3:

W KOH, cnupm
— 7 W
- KJ, -H,0

J 2-iloonenman 2-nenmen

MycTakuj equil y49yH TONIUPHUKIAP
1-Tonwupux.  Kyiimgaru  COUpTIApHU  JETUAPOTAIMSICHIIAH  KaHJa

oupukmManap xocun Oymamau: a) (CH3),C(OH)CH,CHs; 6) (CH3),CHCH(OH)CHz;; B)
CHyCH,CH,CH(OH)CHg; r) (CHs),C(OH)CH(CHa),?

2-Tonwupuk. Kyiiugaru OupuKkManapHi HIIKOPHUHT CHUPTIATH dpUTMacuia
KU3IUPWINIINAAH XOCWI OYJIaJiuran yrieBOoJOpOJJIapHd HOMJIAHT: a) 2-Opom-2-
metunoyTaH, ©0) 2-Opom-3-merminneHTad; B) 1-Opom-3-mermnrekcan; T) -
XJIOpIponaH; 1) 2-0pomM-2,4-nuMeTuirekcan; €) 1-xmoprenTan; ) 3-XJI0pIeHTaH;
3) 2-XJIOpIIEHTaH; 1) 2-xJj0p-2,3-qumetrnoytan? VKku Ba yHIaH OPTHK MOAAaIap
Xocwsl  Oynmumm  MyMKMH —~ OynaraH — XoJjaTjap/a  pPeaKkIUsSHUHT  acOCUU
MaxCyJIOTJIapUHU KYpPCaTHHT.

3-Tonwupux.  Kyhugaru  HOMiapu  OepwiiraH  ajlKeHJIapHU  Kaicu
YTIE€BOAOPOITIAPHUHT MOHOTANOreHyin Xocuianapra yroyBun kanuid (KOH)aunr
st cupti (C,HsOH)maru sputmacu TabCUpHIaH XOCHIT KHIUII MYMKHH: a) 2-
METHI-2-TIcHTeH; 0) 3-MmeTun-2-meHred; B) 2,4-muMerwi-l-neHreH; 1) 2,3-

JUMETHII-2-TICHTEH; 1) 3-3THII-2-TeKceH?

Aeap nponenea 400 °C oan wxopu xapopamoa Xaop MabCup SMMUpPUICA, Peaxyus
paouxran ypur oauul (Kyuboe oyuuua Oupuxuul smac) mexanuzmu oyuuua bopaou amaniea ouaou
8a 3-x10p-2-nponen xocun 6yiaou.
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A-Tonwupux. 2-METUN-2-TEKCEHHW KAHCH CHOUPT Ba aJIKWITAIOTCHUJIIaH
onul MyMKuH? Peakuusutapau €3uHr. 3aiueB KOMIACUHU TYLIYHTHPHHT?

5-Tonwupux. Kannaii peaknusmap &pmamunaa: a) 1-Oyranon; 0) 2-meTwi-2-
xjopoOytas; B) 1,2-nuOpom-2,3-muMeTninOyTaH; r) 4-MEeTUIIUKIOTeKCaHOM; 1) 1-
METHII-1-XJTOpOIUKIIONEHTaHAaH KalCH alTKEeHIapHHU XOCHIT KHJIUIIT MyMKUH?

6-Tonwupux. Kyliugaru OupukManapiaH MPOMWICH XOCHJ KUJIUII pPeaKIlus
TEHIJIaMajgapuHu E€3uHr: a) l-mpormaHoi; 6) 2-mpomnaHoi; B) 2-XJOPOIMPOIaH; T)
nponuH; 1) 1,2-qubpomMonpomnaH.

7-Tonwupux.Pyx KykyHU OWiIaH TabCUpAAIN0, KyHuaaru ajJkeHIapHu X0Chl
KWIYBYM JUTAIOTCHIIM XOCWJIaNap KaHAad Ty3wiuimra sra: a) 2,3-TuMeThi-2-
OyreH; 0) 2-meTmi-3-reKceH; B) 2,3-AuMeTWI-1-TieHTeH; T) 4-MeTuI-2-TIeHTEeH; 1)

4-metun-1-nenren? JlacTinabku qurajaoreHaIn XoCuialapHud HOMJIAHT.

Tanabanapea scnamma. YTIeBOAOPO 3aHKUPH X03Uprada TypJIH MaKiapa
TacBUpIaHUO Kenmaau. MacanaH, 1-tommmpukgara (a) wMoama KyWuaard
IakJjIapaa TaCBUPJIAHUIITN MYMKHH:

(CH,),C(OH)CH,CH
32 2 3 OIH
|
h, \OlH/\

Oy Ty3WiunLIap 6apyacu 6uTra Moaa 2-MeTHI-2-0yTaHo/ra Teruuuiu!
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BOB

ALKADIENES

Tuzilishi, nomlanishi, olinishi, xossalari

AJIKAIUEHJIAP
Nkkura xymobor cakmaran Ba CpH,,, ymymuii ¢opmynara sra TOMOJIOTHK
KaTop XOCWJ KWIYBYM TYHHMHMAaraH yTJeBOJOpOIap oOuernap (aakaaveHnap)
nevnnanu. KymoOoraapHUHT ¥3apo »KoiutamryBura kapad IuUeHJap yd Typyxra
O0ynub ypranunanu:
1) arap uwkkura KymiOor €HMa-€H xoinmamrad (OuTTa yriaepoj aToMHia
ukkuTa Kymoor =C=) Oynca, nueHnap kKymyrupianean 1ne0 arajmaa. YIJIapHU
ajuteH TunuAard (0y THUI JUEHIAPUHUHT OMPUHYY BaKWIM OVIIraHd y4yH) AHCHIIAP

1e0 XxaMm aTajgaau:
CHz\ CH

NeZ 7 NcH, NN

1,2-6ymaouen (memunannen)

Alkadienes are hydrocarbons containing two double bonds between carbon atoms. These
two double bonds can be present in the molecule at different positions, connected to the same
carbon atom (cumulated, C=C=C), separated from each other by a single ¢ bond (conjugated,
C=C-C=C), or separated by one or more carbons with sp® hybridization (isolated).
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2) monekynaaaru KymoOornap Outra oanuii OOF OwiaH axparuiraH Oyica
(C=C - C=C), Oynnaii yriaeBoaopoaiap mymau TACHIAp 1ed aTajiaiu:

N X

1,3-6ymaouen 2-memun-1,3-6ymaouen
(Ousunun) (uzonpen)

3) arap kymoboriap UKKHU Ba YHJIaH OPTUK oAUl Oofiap OusaH (apkiaHraH

Oyiica - OyHIall TUeHIIap adxcpamunean JAEHap TeUuiaIu:

\/\/

1,4-nenmaouen

4.1 AnkaaueHJIaPDHUHT HOMEHKJIATYpPacu Ba U30MEPHUSICH

bab3n AUCHJIAD YYYH TpUBHUAJ Ba palliOHAJI HOMJIapH CaKHaHI/I6 KOJIMHI'aH:
\/ nponaduen \/\
1,2-6ymaouen (memunannen)

1,3-6ymaouen (Oueunun)

N

1,3-nenmaouen (nunepunen)

A NN

1,5-2excaouen (Ouannun)

2-memun-1,3-6ymaouen (uzonpen)

2,3-0umemun-1,3-o6ymaouen

Jluen  yriaeBOAOPONJAPWHUHT  CHCTEMATHK  HOMJIAHWINM  allkaH  Ba
AIKEHJIAPHUHT HOMJIAHUIIY KOHYHUSATIApUra YXInanmt:

1) Ty3unum dopMynacuga 3HT Y3yH YIJIEpOJ aToMIapy 3aH)KHPH TaHJab
ONMHA/N, WKKanma KYymiOor Oy acoc 3amKuUpH TapKHOWTa KHUPHINH, 3aHXKHD
pakamiiaHuO Ba OyHJIa pakamiaml KymoOoriaap SKAH TOMOHJAH amajira

OLLIMPUJINIIN KEPAK;

The compounds with cumulated or conjugated double bonds, which influence each other,
have properties different from compounds with isolated double bonds. Isolated double bonds do
not have any significant influence on each other, and the compounds containing them behave
very similarly to alkenes.

In a hydrocarbon with cumulated double bonds (such as allene CH,=C=CH,), the central
carbon has an sp-hybridization, and only the two terminal carbons have sp?-hybridization.
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2) HOM aBBaIMJa pakaM OwilaH paaukail - YypuHOocapjap XoJjaTu
KypcaTuiiaayd Ba HOMU Oepuiiaiu;

3) arap ypunOocapiap Oup Hedra OVyiica Xap OMPHUHUHT XOJaT paKaMH
KypcaTwinO, CAaHOK COHJIAPW OpKaJIM COHM Oepuiaau (arap Oup XwWil pagukaiap
MKKHTa O¥Iica - «du», arap yura Oyica «mpu», TypTTa 0yica «mempa» Ba X.0.);

4) ankaH MOJICKJIACMHM HOMJIAIJA -aH KYIuMYaaad (oimanaHuiIrad 3],
JUCHJIIApHA HOMJIAlIJa aHa NIy KYIMIUMYaHd -OueH KylluM4yacu OuiaH
ANIMAaIITUPUIIA]IY;

5) Kymbofnap XoJaTy yJIapHU CaKJIOBYM YIIepo] aTOMJIApU KUYMK paKamra
ara OyJraH XojlaTujia KypcaTuiaim.

Ty3unuin uzoMepusicu Kyluaarmiap Ouinan OOFIUK:

1. Ky1bornapHUHT X01aT U30MEPUSICH:

e e U A N

1,3- 0
cercaouen 1,5-2excaouen (Ouannun)

2. YriepoJl CKeNeTH U30MEPHUsICH:

N

1,3-nenmaouen 2-memun-1,3-6ymaduen

3. AKuHIap Ba IUKJIOATKEHIAP Opacuaaru KiacCu(PprKaluoH H30MepHsi:

A e A VN |

1,3-6ymaouen 1-6ymun

UuK100ymen

Dazosuti uzomepus: aTOMIApPHUHT (a3ona Typiauda >KoilamryBud OWIIaH
acocnaHagu. JlueHnap KywmOornapuaa Typiau YpuHOocapiap MaBxya OVyirax

XoJlaTujla alikeHapra yxiab, uc-TpaHnc u3omMepusira sra oynaau:

NN

H H

uuc-1,3-zexcaouen
A i
y —\/

mpanc-1,3-cexcaduen

This is the cause of the differences between alkenes that have carbons with only sp*
hybridization and allenes. The conjugated double bonds also have special properties, with the
system behaving in many instances as a distinct unit and not as two separated double bonds.
This is caused by the delocalization of the z-electrons along the sp>hybridized orbitals of the
four carbon atoms forming the conjugated system.
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4.2 IueHJIapHUHT TY3WJINIIN

Kymyaupnanzan Ouennap Jlponaguenmarn C'ea C° yriepox atommapusp’-
ruOpuUTadran XxojaTuaa Oyiaaw, Mapkasuil yriepoj atoMu 3ca Oy yriaepojiap
Owinan SP-THOpWAJIaHTaH OpOWTA/Iapu OpKaidu OormaHanu (MOC paBHIIA,
MPOMNaJANCH - AJJICH MOJIEKyJIacuaa yriaepo aromnapu oup unsukaa - 180 © Banent

Oypyaru ocTua *ouamaiam):

anned (nponaguen-1.2)

sp2 sp sp2

Bogopon xnopumHunr Oupukuimin MapKOBHUKOB KOHMJacura MyBO(HK

aMajira oIaju.

2-xn0pnponen 2,2-0uxnopnponan

TyTam qTHeHJAPHUHT TY3UJIH N
1,3-Oyraguen MoneKynacuaard oAUl Ba KYMIOOFJIADHUHT XOCHUJ OVJIUII Ba

OOFJIaHUII KeTMaKeTIMTUHH JIbIOHC cxeMacu Oyinda Kypub ynKamus:
4:C:+6H —» H:C:C:C:C:H
H HH H

1,3-Oyranuen Mojekynacuaa 22Ta BaJEHT DdJeKTpoHiapu Oynub, 4 Ta
yraepoq 6 Ta BOAOPOJ aToMyiapura TEHTHILIW: yJIapHUHT 18 Tacu yrieponm -
yriepon 3 Ta, yriaepos - Bomopoa 6 Ta ogauit 0ormap xocwi 0Yiub sxydriamany,
KOJITaH 4 Ta 3JIEKTPOH Xap Oup yriepoj aTOMHU opacuja OuTTagaH KyImiOor opKain
O0oraHn0, OKTET (CaKKH3 AIEKTPOHIIN KOOHK)JIap XOCHI K.

Arap yMyMJIAIITUPYBYM  BajJEHT OJICKTPOHJIAPUHM YHU3UKYa OWIaH

anMamurtupcak 1,3-6yranueHHuHr rpaduk hopMynacuHu KeATUPUO YUKapaMus:

The lowest hydrocarbon with conjugated double bonds, namely 1,3-butadiene (H,C=CH-
CH=CH,), is a very important industrial product. 2-methyl-1,3-butadiene (isoprene) also has
industrial importance and is the structural unit for a large class of natural products known as
terpenes.
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1,3-byragueHHUHT 3aMOHABUM afabuETIap1aru TaTKUHU KyHuarnya:
X

JIbtouc dopmynacura moc pasuiaa 1,3-0yraaneH MoJIeKyJacua KOBAJICHT
OOFJIADHUHT XOCHJT OVJIMIIM MKKU SJEKTPOHJIAPHUHT YMYMIIALTyBU HATHXKACHU[A
xocw1 O0ynanu. JICKUH TaaKUKOTIap yHU Kypcataauku, ukku C; Ba C, xamma Cs
Ba C, yriepon arommapu opacuaaru Kymooraap y3yanuru (0.135 HM) stunenmaru
kymoor y3yanuruaad (0.133 am) y3yHpok, C, Ba C; yriiepon aromiapu opacuaaru
onmuii O0or y3ymwmuru (0.146 HM) sca amkan monekynacumaru C - Cyrmepon
aToMiiapu opacuaaru ogauii 6or y3ynnuruaas (0.154 um) Kucka.

1,3-OyraiuTeHHUHT  TY3WIMIIJArd y3ura Xoc TOMOHJIAPUHU  aTOM
OpOUTAINTAPUHUHT THOPUAJIAHUII Ha3apuscu Oyiinya KypuO YuKaMus.

1,3-Oyranuen MoJiekyiIacuaaru TypT yriaepo aToMIapuaaH Xap OUpHu KyITHU
YIJIepOJI Ba BOAOPOL OMIIAH yuTa G-OOFIap XOCHI KWIaaH. YTIepo aToMIapy Sp -

ruOpHIJIaHTaH XoJlaTuia Oyiaau:

sp2 sp?  sp?  sp? sp? sp?
CH,=CH-CH=CH
Xap Oup yriepox aromuza OuTTajgaH ruOpuaAaHMaraH G-0oFiap

TEKUCJIUTUTa MEPIEHANKYJISAP XKOUIAIITraH p-3JIEKTPOHIIAp KOJIalu:

(p - p) — m-602

(Csp? - Csp?) — o-602

bynpait xap Oup p-aiekTpoH OyiyTiaap KYIIHH YriaepoJ aTOMJIApUHUHT
ANEKTPOH OyiyTiiapu OWiaH KOIUIaHaau. 2 Ba 3 YIJIepoJl aTomiiapujia Xam p-

AIEKTPOHIAp OYJIYTUHUHT KUCMaH KOIUIAHUIIM Ky3aTwiaau Ba JIbIOUC TY3WIHIIH

Dienes are simply alkenes that contain two carbon-carbon double bonds. They therefore
have essentially the same properties as the alkenes we have already studied. For certain of the
dienes, these alkene properties are modified in important ways; we shall focus our attention on
these modifications. Although we shall consider chiefly dienes in this section, what we shall say
applies equally well to compounds with more than two double bonds.



122

Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

dbopMynacuian KYpuHTaHUIEK, TYpPTTa p-opOUTAIIAp UKKUTA anoxuja m-OoFiap
XOCWJI KUJIMacJaH TYPTTa P-3JEKTPOHIIAP SXIUT T-3JEKTPOHIAp OYITyTHHU XOCHII
Kwiaau. p-OpOutaiapHuHT Oy TypJAaru KOIUIaHUIIU 7T-, T-Mmymauiuus - oup w-602
INEKMPOHIAPUHUHE KVWHU T-002 JJeKmpouaapu ounan mavcupaauysu naeo
aTanajiu.

[IyHWHT y9yH UKKA TyTall KyIIOoFiIap KUMEBHUM peakiusiiap BaKTHIA SXJIAT
Oup KYymOoFmeKk Tabcup Kypcartamu. Tyramn aueH YriieBoaopojuiapiaru OyHjan
y3ura XOCIWK, Typiau OuWpUKManapHU HadakaT KymiOoriapaaH OuTTacu Oyitnua
OMPUKUIINHK, OAJKK TyTalll CUCTEMaJlard YeKKa aTomiiap Oyinda - KYImOOFHUHT
2,3 xonarra kyuuiu Ba 1,4-xomar Oyim4a OMPHUKHUIN peaKIUsIapUHUHT aMalira
OILIMIIUHU XaM TabMHUHJIANIH.

KoBanent o- €ku m-0ofmap mycOaT sSApOUIapHU aToMjiap OpKaiau OOFiiad
TypyBYH 3JyekTponnap xydrnapuaup. KoBaseHT OOF y3ynummmaa 3JIEKTpOHIAp
TOKJAIIa/ld, YJIApPHUHT Xap OupH ajoxuga yriaepoj aromiapuaa kKomaau. 1,3-
OyTagueH y4yyH MKKH 7-OOfliap OOFJIApHUHT CHHXPOH Y3WJIWIIMHU Kyluaaruya

TacBUpJIall MyMKHH (7T-O0FJIap 3JIEKTPOHJIapH HyKTajap OujiaH TaCBUPJIAHTaH):

CH,=CH-CH=CH, —> CH,-CH-CH-CH,

Xap Oup xydTiammaras 3JIeKTpOH KUMEBUI kuxaTaad daon Oynanu, y3ura
OolllKa SJIGKTPOH TOMUO KydTiammiira xapakaT Kuiaau. Tyram KYmiOorau
JTUEHIIap/a TUIIOTETUK TETPAPaIUKAIHAHT JICKTPOHIApH Ky (TIaNTyBH JaCTIA0KH
nueHaaruaan oomka Taptubdaa amanra omaau. Yekkagaru C-1 Ba C-4 atomuapu
«TallKapu»/aH, alTaluK TabCUp ATAETraH peareHT Opom (Bry)nan anexkTpoHiapuu
Topt6 onamu. HMukm C-2 Ba C-3 arommap V3mapuHHUT KyQTiammMaraH
anekTponiapuan Kymoor C,=C; XOCWI KIWINO YMyMIIAIITUPAAH. PEAKIIUSHUHAT Oy

nynunu 1,4-6upukum neb aTanaau:

When more than one single bond is located between the two double-bonded units, the
compounds are chemically the same as alkenes. The double bonds are said to be isolated or
nonconjugated.
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1,4-oupuxuwm

Br Br

NN e = | NN NN

Br Br
1,4-oubpom-2-oymen

My muknop Opom OWilaH peakius JaBOM 3Tajd Ba TeTpadpoMxocuiiaiap
Xocui1 OVinaau:
Br Br
3 2 1 + Br2 — 4\3/\1
Br Br Br
12,3,4-mempaopomoyman
PearenTnapHuHr OMPHKUINKM AWEHIArd T-OOFIapHUHT OWTTach OVinda Xam
amaJira OIIMIIY MyMKHWH. PEAKIUSIHUHT Oy WyHanuimm 1,2-0upukuin aevnnaiu:
1,2-6upuxum By

\/\ + Br, —» A\A1

Br
3,4-0ubpom-1-6ymen

by xynocanapuunr tyrpunuru 1,3-OyragveHra BOAOPOJ OUPHUKUIIUAATA
QXpATYBUM THUIPUpPJIAIT HUCCUKJIUTH XUCOOM OwiaH xaM wucOoTiaHaau. 1 Moib

BOAOPOAHUHT | Mok sTUieHra oupukumuaan 30.1 KkaJl HCCUKIIUK akpaJiaJiu.

P L e
H\\ 1 /H A Hmw,, o ”QI)
||llI H

2
g \g:g/ﬂ RN
i
............ (\Eﬁf A"

"-'ulu | )

1,3-bymaouen MOJzeKszacu

1,3-6ymaouenoacu mymaw opoumainiap
Arap MoJekynaia UKKUTa KYImoornap OYiranuaa axpaayBul UCCUKIUK UKKU
kappa kynpok 30.1 x 2 =60.2 kkan 6ynumu kepak. Taxpubanap opkanu aHUKIA-

HUIIMYA JueHnapaa Oy kypcarrud 56.5 KKal/MOJIBHM TalIKWI 3Taau. Tyrail

For monosubstituted alkenes (RCH=CHy,) the values are very close to 30 kcal/mole; for
disubstituted alkenes (R,C=CH, or RCH-CHR), 28 kcal/mole; and for trisubstituted alkenes
(R,C=CHR), 27 kcal/mole.
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(menmokaymanran) kymOornu 1,3-OyraavieH MojeKyjdacy, JIOKajlalraH HWKKU
KYIOOFHU Ty3WIHIIapra Hucoaran 3.7 KKaJl/MOJ KaMpOK SHEPrusl CakJIaiu.
Tymawuw - snepaus medxcaus Xucobianaou.
4.3 luensiapuuHr (pU3uK Ba KUMEBHUI X0ccajlapu
Du3UK X0ccaaapu
JIuBHHWI OJIMH IapouTIapaa - ra3. M3omnpeH Ba OOIIKa oAUl ajaKkaIueHIap
- CYIOKJIMK. YTJIEBOJIOPOJIap TOMOJIOTMK KaTopjlapu Y4yH Xoc OYynraH opaTuii

XyCycusiTAap JUEHJIAp YUYH XaM MOC KeJlaju.

4.1-)Kaosan
bab3u nMeHJIapHUHT (PU3HK X0CCAJIapH

N | uenuown A I R e o

1 |1,3-byranuen -108.92 -4.41 0.6211 1.4293 (-27 °C)

2 |1,3-Ilenraguen -87.47 42.03 0.6760 1.4301

3 |2-Metun-1,3-6yraaueH -145.95 34.067 0.6809 1.42194

4 |2,4-T'excanuen -79 80 0.7196 1.45
2,3-Jlumertmi-1,3-

5 -76.01 68.78 0.7267 1.4394
OyTajveH

KuméBmnii xoccasapu

Axpatuirad KymoOoFau aKaJueHIApHUHT KUMEBUI XOccalapy alKEeHIApHUHT

xoccanapuaad kaMm ¢apk Kuinaau. Tyram AueHiIapaa 3ca alpuM y3ura XOCHHK -

peareHTiapHu 1- Ba 2- xamaa 1- Ba 4-xonamnap Oyilmua OUPHUKTUPUO OJIHUII
XyCYCUATHIUD.

I'uapupaam. Karanutuk Ky3ronran xonaTra yTraH BoAopoJ aueHnapra 1,2-

Ba 1,4-xonatnap Oyinua OMpuKaIu:

1,2-6upuruwm

\/\ + H, — 1-oymen
—>

1,4-6upuxum 2-Oymen

For conjugated dienes, however, the measured values are slightly lower than expected.
For 1,3-butadiene we might expect 2 x 30, or 60 kcal: the actual value, 57 kcal, is 3 kcal lower.
In the same way the values for 1,3-pentadiene and 2,3- dimethyl-1,3-butadiene are also below
the expected values by 2-4 kcal.

Metathesis reactions - nonconjugated dienes are substrates for ring-closing metathesis
reactions. These reactions require a metal catalyst
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I'anorensiam. Tytam cucremanapra ramorennap xam 1,2- Ba 1,4-xomatnap
Oyiinya Oupukanu. 1,4-xomar OyilMya OMPHUKUII MaxCyJOTJIAPUHUHT YHYMU
JVUCHHHUT TY3WIHILIHW, TAJIOTeHHUHT TaOMaTH Ba peakIiysl MapouTH OMiiaH OOFIHUK.
1,4-xonatnap yHyMH - XapOpaTHMHI OIIMIIM OWJIaH; XJopJaH Hoxara YTUIga
OLIaJu:

Cl

1,2-6upukum ! 2
— 1

3,4-0uxnop-1-oymen
\/\ + Cl, Cl p-1-0y

4 \/\
3 2
1
Cl
1,4-0uxnop-2-oymen

1,4-oupuxuwm

I'maporanorennam. ["ajioreH BOAOPOIJIApHUHT OMPUKMINKIA XaM YMYMUH

KOHYHUSATIIAp CaKJIaHUO KOJIaJIN:

1,2-6upurkum ¢ 5 2

_> 1
Cl

4
\/Nl + HCI 3-xn0p-1-oymen

[ 1
1,4-6upuxum cl

1-xnop-2-o6ymen

Jluen cunte3u. Ypunoocap (GyHKIHMOHAN TypyX) CAKJIOBUM AJKCHJIAPHUHT
TyTall JUeHNIap OWIaH TabCUPJIANTYBUIAH, OJTH ab30JIH (IIMKJIOTEKCEH XOCHIIACH )

IIUKJIMK - XaJIKAJIM CUCTeMa XOCHII Oyaau:

(O

0 @)

nponenaio

1,3-oymaouen

bynnait peakuusinap nueH cunresnapu €ku JAuiabc-Agabaep (kumé Oyitnua

Ho0es coBpunaopaapm) peakuuscu Aeiunaam.

Cycloadditions - an important reaction for conjugated dienes is the Diels—Alder reaction.
Many specialized dienes have been developed to exploit this reactivity for the synthesis of
natural products (e.g., Danishefsky's diene).

Polymerization - the most heavily practiced reaction of alkenes, dienes included, is
polymerization. 1,3-Butadiene is a precursor to rubber used in tires, and isoprene is the
precursor to natural rubber. Chloroprene is related but it is a synthetic monomer.
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[Homumepananum. Tyram QUEHIApHUHT MTOJIUMEPJIAHUIIN Y4 WYHAIMIIAA -
1,2- Ba 1,2-; 1,4- Ba 1,4-; 1,2- Ba 1,4- Gormap Oyiinua mapyasaHuIln OpKaJyd aMajra

OINNIIH MYMKHWH:

1,2-1,2 - oupuxuw
—> - _
— 7N
‘ . 1,2-1,4 - |oupurkum _—
n 1 — S
1,4-1.4 4 oupurkuw
Y N
n

DKCIUTyaTaluoH XycycusiTaapu Mykamman Oynran 1,4- Ba 1,4 - yuc, yuc-

noJuMepiIap MyXUM axaMHsTra 3ra.
4.4 1,3-ankaauenJiap oJuil ycyJjiapu
JIMBUHUII KaTOpWAArd YTJIEBOAOPOJUIAp ONHIN YCYJUIapu KYN XoJsaTiapaa
oneduHIAp XOCWJI KWIUII yCyJulapura yxmami, ¢akaTriHa MOC peakluusIapHU
MKKH MapTTa aMajra omupuil €Ky Aactiadku xoMm amé cudaruga 6urra KymoOor
cakJjiara peareHTJIapAaH ¢GoiiamaHuIl Taiad dTHIIA N,
JluBMHUN Ba M3OMpEH caHoarna OyTaH-OyTuieH €KUM HM30NEHTaH-aMUJICH
apanmammacuau  xpom okcuam  Cr,O; cakjioBYM KaTalnu3aTop HINTHPOKHIA

JETUIPOT CHJIAI OJIMHAM

\/\ CI’2 \/\ Cr2 \/\

oyman 1-oymen 1,3-oymaouen
Cr,0,/Al,0
\/\ \/\ r2 \/\ +3H,
600 680 °C

1,3-oymaouen
oyman- ﬁymu nen paxkyuscu

JIuBUHWI, WU30M0pPEH, MUU3ONPONEHUI CAHOATIA TJIMKOUIAp (MKKA aTOMIIU

CIUPTIIAP )HH NETUAPOTAIMSACH OPKAIH UIITa0 YUKApUIIaIn:

N 0" N\

OH OH 1,3-6ymaduen

1,3-6ymanouon

AJKagueHnap WIYHUHTJEK TYHMHMAaraH COUPTIAPJAH CHHTE3 KUJIWHA[U.

JIMBUHWIT KPOTUIT CIUPTH (2-0yTEeHOJ)1aH OJMHAIM:

On an industrial scale, butadiene is prepared by thermal cracking of butanes. In a
similarly non-selective process, dicyclopentadiene is obtained from coal tars.
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2H,0

OH OH
2-Oymenon
H
H q m \/\
—> \/\+ e
-H 1,3-6ymaouen

JluBuHUI onuml y4yH canoaTAa unuiad unkapumsauar C.B. JlebeaeB ycynuna
doitnananmianu, OyHa KpOoTHwiI cupTH (2-0yTeHOM) OpalIuK MaxcynoT cudaruaa
xocunn Oynmaau. OTuin cnupTd Oyfiapu JEruapaTioBUYd Ba JIETHUAPUPIOBUU
KaTanu3aTop I03acuaad yTKazunaau, HaTwxkana nuBuni (1,3-0yranuen) Hazapuiira

Huc6atan 70 % yHymu OuinaH Xocui Oynaau:

2 "\, OH \/\ +2H,0 + H,

1,3-oymaouen
Imanon

(9mun cnupmu)

4.5 JIlneHNTapHUHT KYJIJIAHUIHIIH
Jluen  yrineBojopoajiapy  acocaH — Kaydyykiap ~— MIUiad  4MKapuiiia
doinananmiaam.
Tabuuii kayuykn
Tabunii kayuyk bpaswiausi Tponuk VpMOHIapuaa YCyBUM ceses KaydyK
JTapaxXTUHUHT Miied (JIaTeKC) mapOaTHIaH OJIMHAIH.

Tabuwnii KaydyK yuc-TIOTUU30NPEH XUCOOIaHa N

ba®ad

HYUC-ROTTUU3ONPEH

Kayuyk xaBocu3 mrapouTt spaTwinb® Ku3aupuiaranma 2-metui-1,3-OyraaueH
(u3ompen) xocun Kuinb mapyananaau. Kayuyk - crepeoperyssip noaumep 0yiuo,
M30IIPEH MOJIeKyanapu oup Oupu Omnan 1,4-xomar O6yiinda muc-KoHpUrypamnusia
MOJIUMEP 3aHKUPUHU XOCHJT KUITNO OMpUKau.

Tabuuii kaydykHUHT MoJyiekyysip maccacu /.104 panm 25.106 werapacuaa

oynanu.

Dienes are wooden or plastic cubes, rods and flats used to support children basic maths.
Dienes are used by students when learning mathematical concepts such as addition, subtraction,
number sense and place value. Dienes are also called base ten blocks or multi-base arithmetic
blocks.
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Tabuarna LIyHUHTJEK TPAaHC-TIOJUU3OIPEH (TyTTanepy) XaM yupauu:

=
mpanc-nonuusonpen
Tabumii kKaydyk MyXUM KOMIUIEKC XYCyCHUsSITIapra 3ra: IOKOPH OKYBUAHIIHK,
UIUIATAIUIITa  O0apKapop, IOKOpPH  aAre3WoH  XyCycusTiapra 23ra, CyB,
razyTkazmMaciuk Ba 0.
CHHTETHK KayYyK
1932 #iunna C.B. JlebeaeB >Twi cnupTHAaH OJIMHTAH OyTaJWeH acocuja
CUHTETHUK KaydyK CHHTe3 Kuiaau. dakarruHa yTran acpHuHT S0 Wnyutapura Kemmo
JTUEH  YrIAEBOAOPOMJAPUHN  KATAJUTHUK TIOJUMEpJIalll  aMajra  OIIHUPHIHO,
xycycusitiaapu Oyinya TaOMHMil KaydyKKa SIKUH OVYJIraH CTEpeoperyisap Kaydyk
unurad dukapuia OomnutaHgu. XO3UPTd BaKTAa HW30MpPeH 3BeHomapu 99% 1,4-
XoJaTaa OMpPUKKaH caHOAaT MaxcysoTiapu (Oy kypcarruy tabumii kayuykaa 98 %
HU TaIlKWI 3TaJM) MILIa0 4YUKapWwIMOKAa. ByHIaH Tamkapu caHoata OOIIKa
MOHOMeEpJapJaH - MacallaH, W300yTUJICH, XJIOPONpPEH Ba OoIIKajgapJaH Kaydyk
UIUI1a0 YMKapuino, Tabuuii kKaydyk YpHHUra KyJUIaHUIMOK/IA.

Huc-nonubymaouenlluraep-Harr  (Hobeam  mykodorn  caBpuHIOpIIApH)

Oymaouen Kayuyk

KaTajlu3aToprua OJIMHaan:

[uc-nonuuzonpen wunuiad yukapunaa xamluraep-Harr karanuzaropu

YN = D=0

uzonpen

KYJUTAaHWIA]IN:

CUHMEMUK NOJTUUZONPEH KayuyK

Natural rubber, also called by other names of India rubber, latex, Amazonian rubber,
caucho or caoutchouc, as initially produced, consists of polymers of the organic compound
isoprene, with minor impurities of other organic compounds, plus water. Thailand and Indonesia
are two of the leading rubber producers. Forms of polyisoprene that are used as natural rubbers
are classified as elastomers.
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Kayayk comonumepnapu

CHHTeTHK KaydyKKa SHTH OKCIUTyaTallMOH XycycusTiap Oepuinl Ba TaH

HApXWHHA ap30HJAIITAPUIN MaKcajuaa TyTall JUEHIap Ba aJIKCHIAPHUHT

OMprajvKIary MOJMMEPIAHUI (COMOIIMMEPIIAHUIIT) KapaCHU amMalira OMIUPUIIA]IN:

1. CKC wmapkamu xayuyk - 1,3-OyragueHHUHT cTUpPON ((heHWIITEH) OwiaH
COTIOJIMMEPIIAHUIIT MaXCYJIOTH:

7 T
n\/\+m —_—

OousuHUN

cmupon
CKC mapkanu kayuyx

2. CKH mapkanu xaydyk - JUEH Ba aKpPUJIOHUTPWIHUHT COMOJUMEpPIIAHUII
MaxCyJIOTH - MOI Ba OeH3oira 0apKapop CUHTETHK KayqyK:

\/\Jr\CsN_> 7

1,3-6ymaouen 1,3-6ymaouen C=N n

CHK mapkanu kayuyx

3. BK (Oyrmnkayuyk) Mapkainy KaydyK - TUEH Ba W300yTHICH COIMOJIUMEPH,
UITKAJIAHUIITA OapAONLIHINTH OWIad dapKiIaHaIn:

NN . —/_—<}

1,3-6ymaouen

BK mapranu xayuyx
u3z00ymuJien

KayuykHu onTUHryrypt OwiaH Ku3Aupuil (BYJIKaHJAII)IaH PE3UHAXOCHII
Oynagu. 3apypuil (QU3MK-KUMEBMI XycycusTiap (MyCTaXKaMiIMK, AJIACTHKIHK,
SPUTYBUWIAP Ba arpecCUB KUMEBUN MYXUT TabCUpUTra OapAOLLIWINK Ba 0.) Oepuiil
YUyH Kay4dyK ONTHHTYTYpT (yMymuii Mmaccara Hucobaran 2 - 3 %) 6mnan 130 - 140
°C na kaiWta nnutaHaau. Arap kaydykka 30 % maH OpTHK OATHHIYTYPT KYIIWJICA,
Oapua 7—OoFnap y3wiauil OuiaH OMPHUKHUII amalira ollagy Ba KaTTUK MaTepual -
200HUT XOCUJI OYIIa/Iu.

Pesunara myHMHIAEK Maxcyc SKCIUTyaTallMOH XYCycHATIap Oepuil ydyH

TYNaupyBUMiap (MacaliaH, cayka, aHTHOKCHUJAHIAp (XaBO KUCIOPOAM TabCUPUIA

A synthetic rubber is any artificial elastomer. These are mainly polymers synthesized from
petroleum byproducts. About fifteen billion kilograms (thirty-three billion pounds) of rubbers are
produced annually, and of that amount two thirds are synthetic.
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OKCUIJIAaHUIIUAAH XUMOSUIAIl Y4yH), MUATMEHTIap (MeTalll OKCHUIJIapu - PaHT
Oepull y4yyH)) Ba OJMHYBYM OYIOMJIAQPHUHT CH(QATUHU SXIIAJIOBYM OOIIKA
MOAAQIAp KYIIWIAIH.

daon caxxa OwnaH TYAAMPWIraH KaydyK pe3MHa XoJlaTuAa aBTOMOOMIIb
OasioHyIapy, KOHBEUp JICHTaNapH, NUIaHKIAp Ba OOmIKa pe3uHa Oyromuiap WIiad
YUKapullla WOUIATWIaAd. OJNTHUHTYTYpPT aromyapu 0ab3u  KYHUIOOFJIIapHUHT
y3WIMIIM Oyiindya OMpUKaAu Ba YM3UKIM Ty3WIMIIra sra OYnraH kKaydyk sHaza
HMPUKPOK y4 Yiauamiu MoJeKyJajgapra - pe3uHara «mukunaouy. Bynakanmam

)Kapa€Hu PeakITUCUHM COJAIAIITUPIITaH X0JIaTaa Kyiuaarnda €3l MyMKUH:

S S
J J _ /S
+nS _ty S S
S S
_J 7 T\ T\
S S

Tepneniap

Mornekynacua UKKY Ba YHJIaH OPTUK KYIIOOFIap CakjIOBYM YIIIEBOIOPOIap

- TEpHEHJIAp - YCUMIIMK OpraHu3Majiapulia KEHI TapKaliraH, KyNWH4Ya EKUMIIN

xuAra sra Oymaau. Teprnennap apaiiiamMacd aTup Ba apoOMaTHK XWJ OepyBud
BocHUTanap cudaruaa, THOOMI BocuTanap UIUIa0 YMKAPUIIIA UIUTATUIIAH.

HNHcoH yuyH MyXuM XHUCOOJIaHYBYM OpraHu3Mia A BUTAMHUHTa ailjlaHyBYH [f-

KApoOmuH, KU3UI 6d CAPUK Me8anapoa CAaklaHaou. [-KapoOmuHHUHZ KUSUT PAHeU

mymaut Kyubo&nu 3aHHICUPHUHE Y3VHAUSU OULAH OONIUK:

p-kapomun

Terpenes (/'t3.:rpi:n/) are a large and diverse class of organic compounds, produced by a
variety of plants, particularly conifers, and by some insects. They often have a strong odor and
may protect the plants that produce them by deterring herbivores and by attracting predators
and parasites of herbivores.

Juen - uxkuma Kyuib6oe mavHocuoa keiaou, 0y ukkuma xyuiboziap oumma y2ieo00poo
s3auaAcupuoa cotnawean oyauwmu xKepak: ymymui gopmynacu CphHan 20y epoa N> 3 oyauwu
wiapm, YyHKY UKKUmMa Kyuooanap ukKkuma yenepoo amomiapu opacuoa makCumiana oamatiou.
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4.6 «AakaaueHsgap» MaB3ycH 0yiu4a TONMUPUKJIAP edHII
HoMmeHnkiiaTypa Ba u3oMepusicu
1-Tonwupur.CsH grapknbnu mMaBxyn AUCHIAPHUHT Oapya H30MEpJIapHHH
€3UHI Ba HOMJIAHT.
/KaBo0. bup 3amxupaa 6 Ta yriepoHH KETMa-KeT €3aMu3:
C-C-C-C-C-C
3amkupAa KYIMIOOFIapHU IIYHAAW OSKOWIAIITHpAMU3KH, H30Mepiapnaa
YIIAPHHUHT XO0JIATH TaKpOpPJIaHMACHUH:

1 2 3 5

C=C=C-C-C-C

5 6

cC=C-C-C=C-C

3

c-c=c-C

C5 - ce: 1 2 3 4 5 6
c-C=C=C-C-C
CyHrpa BaJICHTVIMK KOMJACUJAH YHKMAaraH XOJJa YIJepoa aTOMJIApUHU

BOAOpO Omitan 60f1ad, 6 Ta KYIIOOFHUHT X0JIaT U30MEPJIapUHU XOCUJT KWJIaMU3:

CH,=C=CH-CH,-CH,—CH,  12-cexcavnen

CH, =CH - CH = CH, - CH, - CH, 13-cexcavuen
Cle =CH- C33H2 _CH= Ci—|2 - Cfi-|3 1,4-cexcaouen
CH, = CH - CH,- CH,— CH = CH, 15-zexcatuen
CH;~CH=C=CH-CH,-CH, 23-excauen

CHs—CH =CH-CH = CH - CH, 24-excauen

bup 3amxupaa 5 Ta yriepon €3amus, OUTTa YriiepoHu paaukan cudaruaa €H
3aHXKUpPra KOMIaTUpamMu3, KYIIOOFIapHU Ba CYHIpa BOJAOPOMJIAp KysiMuU3, 8 Ta

YIJI€poa CKEJICTH N30MEPJIapUHU X0CUII KHJIaMU3.

—¢=ezC-C

C—CI:—C—C—C : -
C

C B Teeel
C

Juennap acocan HIOINAK Homenxnamypacuda HOMAAHAOU, OAb3ULAPU YUVH IMAUPUK
HOMIAP CAKNAHUO KOTUHSAH.! OUBUHUIL, OUAIUIL....

Juennapoan 1,3-6ymaouen, uzonpen 6a XJI0pONpeHap Kamma Macumabaapoda camoam
MUKECcaapuoa uunad yuKkapuiaou.
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Cszzé:(lf—Cl—i—Cl—E

3-memun-1,2-nenmaduen

CH,
éHz =C=CH- ?AH - CSHg 4-memun-1,2-nenmaduen
CH,
Cle = CIE ~CH=CH- C5H3 2-memun-1,3-nenmaduen
CH,
Cle = CZH - C:: =CH- 6H3 3-memun-1,3-nenmaouen

ClHZ = éH - éH = C: - C5H3 A-memun-1,3-nenmaouen
CH,;

CIHZ = Clé - éHz - éH = éHz 2-memun-1,4-nenmaouen
CH,

1

CH2 = éH - (|:3H - CAH = C5H2 3-memun-1,4-nenmaouen
CH,

2-memun-2,3-nenmaduen

4 Ta yriepoja aTOMJIApUHU OMp acoc y3yH 3aHXupja €3aMu3 Ba 2 Ta yriaepoa

aTOMMHHM paaukan cudaruaa €H 3amKUpra KoilamTupamus, KymiOoriap Ba

BOJIOPOJIAPHU KYSAMU3, 2 Ta YyIiepOo CKEIETH U30MEPHUHM XOCHIJT KUJIaMU3

CH2 = (i: - Cl: = CH2 2,3-0umemun-1,3-6ymaouen
H;C CH,
Cle = (lzj— éH = CH

T
CH,

2 2-9mun-1,3-6ymaouen

[ynnaii xkwmod, CgHigTapkubiu aueHHUHr 6 Ta KYHMIOOFHUHT XOJaTh

n3oMepu Ba 10 Ta Ty3unui usomepu 60p.

2-Tonwupuk. a) 2-mermin-1,3-Oyranuen; 0) 2,4-mumerwnn-1,4-rexcanveH-

JApHUHT Ty3WIHII GOopMyTaTapuHu E3UHT.

Doonum — 30 % onmumneyeypm caknoguu pe3una. J00Hum xammui, 31AcmMux 0yImMazan
Mamepuai, d1eKmpou3oIAmop Xucooianaou.
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Kago0. a) 2-merwi-1,3-0yTaJuEHHUHT TY3WIHMII (POPMYIACUHU E3UII YUYH,
4 yrnepoanu (Oyra- OynraHu yuyH, Ty3widml ¢GopMmyiacuaa KW3WI paHIaa
Oepwiran) OUTTa 3aHXKHpra >KoinamTiupaMus, cyHrpa 1- Ba 3-yriepon aromiaapura
(1,3- Ba agueH- OynraHu ydyH, Ty3winnl (HOpMyJIacHIAKyK paHraa OeprliraH)
KYIIOOFIap Yu3aMu3, 2-MeTUJI- OYJIraHu yuyH YIJIepoJl 3aHKUpHUIard 2-yriepoara
ypunbocap - CHjz (Merwn,Ty3wiumn ¢GopMyTacHIaKurap paHrjia OepuiraH)
panukaiuHu €3aMu3 Ba Oapua yriaepoa aromyapd TYpPT BaJEHTJIMKKA 3ra

OYIUIIMHY TAMUHJIAII YYYH BOJOPOJJIAPHU KYIINO YMKAMU3:

1 2 3 4
CH,

2-memun-1,3-6Gymaduen

0) 2,4-numetnn-1,4-rekcaAMeHHUHT Ty3WiIuIl (HOpMyJacCUHU €3UI YUyH 6 Ta
yIJepoj aTOMUJIaH nOopat yriepoja 3aHXUpUHU (rekca-) €3amus, 1- Ba 4-yriaepon
aToMyapura KymoOofiapHu, 2- Ba 4-yriaepoa aTomiapura ypuHOocapiaap - METHI
pagvKaJUIApUHU KOWJIAIITHPAMHU3 XamJla yIJepoj aTOMJIApUHHM  BAJICHTJIUK

Koujacura MyBo(uK BogopojIap OuiaH TYHHHTAPAMU3:

hehdh

2,4-0umemun-1,4-2excaouen

2-Tonwupuk. Kyiingaru OupukMaHy HOMJIAHT

A

Kapo0. HMxkama kymoOoF TapkuOWra KUPYBUM AacoCHM Yy3yH YTIIepos
3aHKUPUHU TaHiald ollaMH3. Y3yH acoC 3aHKUPHU YIJIEpOMJIapUHU KYUIOOF SIKUH
TOMOHJAH pakamjiad oyiamu3, IyHAa Ty3wium ¢opmynacunga CH3; metun -
panukaiu 3-yriepoja aToMuaa, Kymoornap aca 1- Ba 3-yrieposa aromiiapuia (IueH
- MKKUTa KYIIOOF) >KOWJAITaHJIUTH KYpUHAIW. Y3yH 3aHkup 6 Ta YIriiepoj
aToMJIapuJaH TallKWi TONTaH Ba TIekca- cy3u acoc Oymaau. DuUKpiapHU

OupalITUPaMU3 Ba YMyMH HOMUHH XOCWJ KWiIaMu3: 3-vemu-1,3-eexcaouen.

Jlebati: ounon momenmu ynuos oupaueu. bup /lebaiu, D, 1 - 108 cu. 2a mene
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3
DA 0
, R A~
Kyuooz Kjuiboz 000uit 602
CH,
1 2 |3 4 5 6
CH,=CH~-C = CH - CH, - CH,

3-memun-1,3-nenmaouen
MycTakuia equin y4yH TONIHPUKIAP

1-Tonwupux. C;H;, TapkuOnam IUEHJIAPHUHT TY3WIUII (QopMynamapuHu
€3UHI Ba yJIapHA HOMJIAHT.

2-Tonwupuk. CgHy Tapkubnau TyTam JAUEHIAPHUHT Ty3uWiauml (opmysa-
JIAPUHU TYIIYHTUPUO €3UHT Ba YJIAPHU TYUTYHTUPUO HOMIIAHT.

3-Tonwupur. CgoHigTapkuOnm TyTam AWCHIAPHUHT TY3wiuml (opmyra-
JApUHU E3UHT Ba yJIAPHU HOMJIAHT.

A-Tonwupuk. a) 2,2-numerwmn-1,3-6yraguen; 0) 2,4-mumerwni-1,4-meHra-
nveH; B) 2,3-nuMerwi-1,4-nedataguen; 1) 3,3,4-TpuMerni-1,4-nieHTaiueHIapHIHT
Ty3WiIHI popmynagapuHu E3UHT.

S-Tonwupuk. Kyhingaru nueHaapHd HOMJIAHT

NN

6)

0)

JIMeHJIapHUHT TY3HJIHIIH
1-Tonwupuk. 1,3-6yranueH mMoijeKyjaacuia yriepoJ aTomiiapu opOuTaiiapu

KaHaall THApUJIJIaHTaH XojaaTuaa oymaau?

Jluen monekynracunu Homaauwioa oacmaad y3yH Yenepoo 3aHiCUpU Mmauaab OauHaou,
KYuboanap uty yenepoo 3aHicupu mapkuouil Kucmu 0yaumu Kepax, yenepoonap Kyulbonapoau
oupu - sakunu mapagpoan paxamianaou, Oyica YpuHbocapiapHumHe Xoaamu pakamiap Ouiaw
Kypcamunub, Moc aikan Homuea oOueH Kyuub xocun kKuaunaou. Macanawn, 2-wemun-1,3-
oymaouen - y3yn C 3audcupuda mypmma yenepoo oynean (6yma-), 2-C memun-ypyxu, 1-C ea 3-
C xkywboznap caknaeat yene8000po0 3aHICUpU
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/KaBo0. 1,3-OyraarieH MoJeKylmacuaaru TYpPT yriaepoa aTOMUIAH Xap Owpu
KYIIHU YIJIEpOJI aTOMJIapy Xamja BOJopojjiap OmiaH ydta o-(curma) OOF XOCHII

kuay. bapda yriepox atoMmapy Sp -ruOpHUIaHTaH X0MATHIA O Ia .

sp2  sp2  sp?  sp2 sp? sp?
CH,=CH-CH =CH
2 2 \/\spz
2-Tonwupuk. AnkagueHIapHy KyIIOOFHUHT KOWIANTyBUTa Kapab Heda Typra

oYU MyMKUH?
Kapo0. Kymbornapaunr y3apo xoitnamryBura kapad JUeH yriieBoJOpOAIap

ydTa acoCHil Typra OYyJIMHAIN:
1) arap ukkuta KymoOor €HMa-€H >koitamraH Oyica (OuTta yriepojaa

UKKATA KYmoor =C=), KyMyJHUpJlaHTaH Aedunagu. YJapHu Oab3aH aljieHiap

(aJyIeH - SMIIEPUK HOMH, CUCTEMaTHK HOMH - IPOTIAINEH) 1e0 XaM aTajaiu:

AN

1,2-6ymaouen (memunannen)

2) WKKaja Kymoor Owrtra ommuii Oor Ownan axpatwiran (C=C-C=C)

YIIE€BOAOPOTIAP - mymaus TAEHap JeHuIain:

NN

\/\ 2-memun-1,3-oymaouen
1,3-ymaouen (uzonpen)
3) arap MKKaJja KS"HI6OFJ'Iap HKKH Ba YHIAH OPTUK OI[I[I/Iﬁ

Oornap Owunan dapkianran Oyiaca - Oy yryeBoaopoiiap

QXpaTWIraH TUeHIIap Aerniaau:

NN

1,4-nenmaouen
Kannait YIJIEBOIOPOIIIAP JIUEHTIAp

2-Tonwupux,.
Mucomnnap

(nnonedunnap €KW alKkagueHnap) Jaeuunanu?

KEJITUPUHT. YJapHUHT TapKUOWHU KaHjal ymymui Qopmyna

R
L 1)

B B Owunan udoganam MyMKuH?
¥ 1
KaBo6. YrmeBomopommap - OpraHuk OuWpUKManap, MoJieKyjaacu ¢akar

yIIIepo]1 Ba BOAOPOAIaH HOOpaT MO Iaap.
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Juennap - Mosekyjlacua MKKUTa KYIIOOF cakjaraH TyWHMHMara
yIII€BOIOPOIIAP.
Tapuxun KJIaccu(puKanusia, OMIIEPUK HOMEHKJIaTypaaa IVEH

yraeBogopomiapu  auoiedbunnap ne6 aranrad.  Cucremarnk  MHOITAK
HOMEHKJIaTypacuja alKagueHnap aed aramaam.

Jlnen yrieBooOpOMIApUHUMHI HOMH TYWHHIAH YIJIEBOJOPOMJIAD HOMUAAH
KenuO 9uKuO, ymapHuUHr CcYyHru Xxapbu (-m) -Ouen Kymumuacu OuIIaH
ANIMAaIITUPUIIA]IH.

bynnait yrneBogopomnapra nponaauet (CsH,), 6yraguen (C,Hg), nenranuen
(CsHg), rexcamuen (Cg¢Hio), renrammen (C;Hj,), okrammen (CgHy4), HOHamueH
(CoH1p), nexammen (CioHg), m3ompen (CsHg) Ba Oyramuen (€xu auBunmi, CiHg)
Muco Oymaau.

by yrineBonopoanapuunar ymymuid popmynacu C,Hyp.».

KuméBuii xoccanapu
1-Tonwupux. 3onpeHHun Xaop OMIaH peakLUsICUHU E3UHT.

Kapo6. Nzonpen - 2-metmn-1,3-0yTtanueH XJaopiaml peaknusIcura XJIOPHH
1,2 Ba 1,4-xonat yrnepoanapu Oyitnua OMpUKTUPHO ONau:

Cl
1,2-6upuxum

i cl

+Cl, cl 3,4-0uxnop-3-memun-1-6ymen

uszonpen
—>
1,4-6upuxum cl

1,4-0uxnop-2-memun-2-oymen

2-Tonwupuk. V30mipeHHN BOIOPOT XJIOP OUIaH PEaKITUSICUHA E3VHT.
Kaod. Mzompen - 2-merwmi-1,3-OyragueH BOAOpOA XJIOPHI OwWiaH
MapkoBHukoB Kougacura mMyBudok 1,2 Ba 1,4-xomar yriuepomnapu Oyiinua

peaknuAra Kupuimaam:

Juennap - eanoeemnap, 6000poo, 2an02eH8000poONap, Cy8, OueHopuilap ea bowKaiap
ounan 1,2- 6a 1,4-xonam 6ytiuua bupuxuw peakyusiapued Kupumaou.



137

Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

1,2-6upuxum

—

\/\ + HCI — \gﬂ}nemuﬂ-l-ﬁymen
uzonpen
—
1,4-6upuxuwm cl

1-xnop-3-memun-2-oymen

Cl

3-Tonwupuk. JIMBUHWIHA CTUPOJI OWIAH COMOJMMEPIAHUII PEaKIIHSICUHU
€3MHT.

Kapob. CononuMepiaHUIl - UKKA €KU YHJIAH OPTHUK MOHOMEPJIAPHUHT
MOJTUMEPJIAHUIIT PEAKITUSICUIUD.

CormnonumepiiaHuill HaTHXKAcKUJda UKKU Ba YHJIAaH OPTHUK TypJard TY3WJIUIITra
sra OYynraH MOHOMeEpJap/JaH COMOJUMEP MaKpoMOJeKyjagap Xocwi Oyiamu.
CormnonuMepiaHull TypJIM XycycusTiapra sra OViaran MakpoMoJjeKyjajaap OJIUII
UMKOHUSITUHU Oepaju.

JIMBUHWIHUHT CTUPOJ OWIaH COMOJMMEPJIAaHUIIN HATHUXKACUJla- CTUPOJLIU
CHUHTETUK Kay4yyK UIuiad unKapuiaiu:

CeHs

\/\ + = — \/\/
CeHs

cmupon

oymaouen Oymaouencmupo Kayuyk

MyCcTaKu/I e4uIll Y9yH TOMIIHPHUKIAP
1-Tonwupuxk. JluBuaunag OpoM OWIAaH XapopaT TabCUPUIATHd pPEaKIUsICH
CXEMaCHHU E€3UHT .
2-Tonwupux.2 4-rexcammenan  a) Ho/Ni; 6) Bry; B) H,O/MH"; 1)
NOJMMEPJIAHUIl  peakiusuiapy  €3uHr.  J|MBUHWIHKM — MPONMWIeH  OWilaH
COIOJUMEPIIAHHUII HATH)KACHIA KaHdal MOJIMMep MaTepraiap OJUIIl MyMKHH?
3-Tonwupux. Jlusununnua) Bry; 6) HOCI; B) H,O/H"; 1) nonumepnanum
peaKiusUIapuHu E3UHT. JIMBHHUIHU CTUPOJI OMJIaH COIMOJIMMEPIIAHHUIIT HATHKACHIA

KaHJai moJiuMep MaTepHuasjiap OJIHUII MyMKUH?

1,3-6ymaoduen monexyranapuune y3apo peakyusicu noIUMepianul peakyusiacu 0etuiaou,
1,3-0ymaouen  monexynarapuHu — CMuponr — MoleKyiaiapu — ounaH — peaxyuscu
CONONUMEPIIAHULL PEaKYUANAPU 0eUUnIaou
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4-Tonwupux.Mzonpernn a) Bry; 6) HCI; B) H,O/H™; r) momumepnanum
peakiusIapuHu €3uHT. V30MpeHHN 3THUIICH OWJIaH CONOJIMMEPIIaHUII HATHKACHA
KaH/1ail MoJIMMEp MaTepraiap OJUII MyMKHUH?

5-Tonwupuxk.2-xnop-1,3-6yraguennn a) H,/Ni; 6) HCl; B) H,O/H"; 1)
NOJTUMEpJIaHNII  peaKUUsJIapuHA  E3WHr.  XJIOPONPEHHU MPOINUJICH OwiiaH
COITOJIMMEPJIAHUII HATHKACK 1a KaH [ai TIOJIMMEp MaTepraiap OJIMIT MyMKHUH?

6-Tonwupuk. JlueH CUHTE3U PeaKUiACH MaxCyJIOTUHU E3UHT:

H
+ = —
O

JIMeHIapHUHT OJTHHM LN
1-Tonwupuxk. 1,3-mubpom-2-MeTHUIIOyTaHAAH TUEH XOCUJ KUJTUHT.
Kapoo0./luennapan nguranoreHankannapaan onum yayH wumkop (NaOH,

KOH)HuHr M1 MUKIOp CHMPTAArd dpUTMacuaa (GoiaanaHuiamu:

Br Br

\/\ + 2KOH 27, \/\ + 2KBr + 2H,0

2-Tonwiupuk. JINBUHIIT OJUITHUHIT UKKH CAHOAT YCYJIU PEaKLUs CXEMaCHHH
€3UHT.

/Kapo0. byraguen JlebemeB peakuusicu Oyilmua 3TWUI COUPTH OyFJIapuHU
AeTuApatiam  Ba  JETUAPHUPIAII  KaTaiau3aTopiiapuaaH  yTkazub  umad
YUKApPWIAIA, HATWKAIAa TUBUHII Hazapuiira aucbaran 70 % yHyMm OuiiaH XOCHII

oynmamu:

2_\OH—> \/\+H2+2H20

amujl cnupm OusuUHUN

HedTtxkumécu canoaruma OyrajguveH HIUIA0 YUKAPUIIHUHT CaHOAT yCYyJu -
OyTaHHU aJTIOMOXPOMIIM KaTalu3aTopa AErUIpOreHIall XUcoOIaHaIu:

\/\ Cr2 \/\ Cr2 \/\

oyman 1-6ymen 1,3-6ymaouen

Juennap mysunuwuoa xamuda oumma Kywbooz2 éxu yuboz caxiacan oOupukmaiap -
Oouenounap obunan peakyusnea KUpUWAou 6a YUKIUK OUPUKMANAPHU XOCUL KULAOU.
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3-Tonwupuk. 1,3-byragreHHu alleTUICH OJUII CXEMaCHUHU €3UHT.
/Kapob.Auerunenaan 1,3-OyragueH oOJMII CXeMacu KyWHJlard KeTMa-

KCTJIMKAA aMaJira OIIrMpHuIain:

9 — t, CuCl, \A

ayemujien

1)

6UHUIAUEemMU/1eH

2) w +H, 4\/\

1,3-0ymaouen

MycTakuia equin y49yH TONIHPUKIIAP

1-Tonwupux. lerunporennam peakmusicu OwnaH 2,3-aumeTnn-2,3-0yTaH-
nuonjan 2,3-nuMeTnn-1,3-0yTaaueH oauIl CXeMacHHU €3UHT

2-Tonwupuk. Kyitnnaru pearentiapiad 1,3-0yTajnieH OIuII CXeMallapHHU
€3UHI:

a) 1,4-oubpombymanoan,

0) 1,4-6ymanouonoan,

B) 4-xn0p-1-0ymenoan;

r) 1-6ymen-3-ondan;

n) 1-6ymenoan,

€) Oymanoan.

3-Tonwupuk. Auernnenaan 1,3-0yTagreH ONUII peaKUUsIapuHN E3UHT

4-Tonwupuk. Jlerunporennam xapaéHugan ¢oitnananu6 1,3-Oyraguen
XOCHJT KMJTUHT, PEAKIMSTHUHT MAPOUTIAPUHY KYPCATHHT.

S5-Tonwupuk. Kyiimgarn peakumsi HaTWKacHIa XOCWUJ OYlIaJuraH JTHCHHHU

HOMJIAQHT .

OH
t>300°C, Al,O,

\/\—> ......

OH
6-Tonwupuk. AuerwieHmaad 2-meTui-1,3-0yTaaveH ONUII peaklIMsUIapUHU

€3UHT.

Juennap canoam muxécuoa - AKII negpm maxcyromnapunu xpexunena6, Iepmanusoa
QuonnIapoOan ukkuma cyeuu mopmud oaud, PO smun cnupmuoan onunaou.
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7-Tonwupuk. Kyitnnaru cxema 0yiinua YTuin Hyiapuay Takiaug KUINHT:
Omanon — X — Y — Z — 1,3-6ymaduen
8-Tonwupux.1,3-nubpom-2-mMetwiiOytasgana  gueH  onuHr.  OnuHraH

JMEHHUHT: a) ¢ OpoMoM (1MOIIB); 6) MOTUMEPIIAHUII PEaKIUsIapUHN E3UHT.
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CHAPTER

d

ALKYNES

AJIKHHIIAP
Anxunaap ae6, Mojekyjgacujga Outra yuOofF  (yriiepoa  aromiiapu

opOUTAJITIAPUHUHT SP-TUOPUJIJIAHTaH X0JIaTH) CaKjaraH TYyHUHMaraH yrjieBoJa0po-
napra atunagu. Ankunnap CpHj,., ymymuii ¢popmynara sra 6yaraH roMoJOTHK
KAaTOpPHU XOCHUJ KWJaau. AJKHUHJIAP TOMOJOTHK KATOPHMHT JacTIa0Kd BaKHIN
atuH (ayemunern) CH = CH(S), myHUHT ydyH XaM aJIKUHJIAP aKCapHAT XoJjaTjiapaa
ayemuieHy2nes000podiapu ned ataiau.
5.1 Ankunnapnune 20mMon02uK Kamopu,HOMEHKIaAmMypacu 6a u3oOMepuscu

AJKUHIAp CHCTEMaTUK HOMEHKJIATypJa KyHHuIard KOHyHUSTIAap TapTHOuaa
HOMJIAHA/IH

1) Ty3unum (Gopmyaacuia acoc y3yH YIJICpOJ 3aH)KHPHU TaHIald OJWHAIH,
y4OOF y3yH 3aHXHUP TapKUOWra KUPHUIIU Kepak, YUOOF SKMH TOMOHIAH pakamad
OJIMHA/IN;

2) nactinad y3yH 3amKUpJard ypuHOOcap - paaukai cakjiaraH yriepoj

ATOMUHUHI PaKaMH Ba CYHI'Pa PaJMKaJIHUHT HOMU KypCaTHIIAIu;

In organic chemistry, an alkyne is an unsaturated hydrocarbon containing at least one
carbon-carbon triple bond. The simplest acyclic alkynes with only one triple bond and no other
functional groups form a homologous series with the general chemical formula C,H5,->.
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3) arap ypunOocapiap Oup HeuTa Oyica, yJIapHUHI OapYaCHHUHI XOJaTH
pakamuiap OuiaH KypcaTWiaJu, COHU UKKUTA OYica «Ju», yura Oyica — «mpu»,
TYpTTa OyIca — «mempa» Ba X.0. CAaHOKJIapy OuiaH dhapKIaHaIu;

4) y3yH 3aHKUpHard ydOOF cakjaraH yrjiepoJl AaTOMHUHUHT paKaMH
KypcaTuiau;

5) MoC anKkaH HOMHUIAru -aH KYIIMMYaHH -uH KyllnM4ya OuWiiaH
IMaITUPUIIAIN;

Macanan, Kyiuaara MoJiJlaHi HOMJIAI Tajiad ATUJICHH:

CH; = CH - C =C - CH,
CH3 /=)\

Wimonu Ownan alTUIl MyMKWH-KH, Oy MOJJa adKWH, YyHKA MOJEKyiaaa
yubor Oop. Y4OOF y3yH 3aHXUp TapKMOUTa KHUPraH acoc 3aHKUPUHHU TaHi1ab
onamu3. Pakamiammmus kepak Ba OyHU y4OOF SSIKMH TOMOHIAH aMajra Oluupamus,
pakamuianiiad cyHr KypuHaauku ypuHoocap —CHzMeTun pagukaiu y3yH 3aHKUD
TYPTUHYU YTIAEPOJ aroMuja >KOWjamrad, ydOor 3ca 2 yriaepoijaa. acoc Y3yH
3aHKUp 5 Ta yriaepoanaH ubopar Ba Oy ajikaHJIap TOMOJIOTMK KaTOpU IEHTaH
(nmenTa - Oerrra) OuIaH MOC Keau.

HIYHUHI Y4YH XAM AJTIKAHJIAPHHHT JJACT/IAFKH YHTA
BAKHJIMHH EJT OJIUIIIUMH3 KEPAK
Ty3unuin GopMyTaCUHUHT TYIUK HOMUHU KEITUPAMU3:

5 4 3 2 1
CHS—(IJH—CEC—CH3
CH, 2 3 4

5

1

4-memun-2-nenmun

ATNKWHIIApAaH XOCWI OYITyBUM pauKaiiap alKWHWLIAP TYpyXu Ae0 atamuo,
Ky ¢doipaNaHuNIagural  paJuKaUIApHUHT  KYNPOK OMIMPUK HOMIJIApUJIAH
doitnananmam:

CH=C- = Imenun

CH;-CH=C- = nponapzun

Alkynes are traditionally known as acetylenes, although the name acetylene also refers
specifically to C,H,, known formally as ethyne using IUPAC nomenclature. Like other
hydrocarbons, alkynes are generally hydrophobic but tend to be more reactive.
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Panponan HoMUEHKIATypajga YpuHOOCAap - paJWKan cakjaraH ajJKuHIIap
aleTUJICH Xocwialiapu (aJKuialeTwieH) cudaruaa kapanaau (5.1 - xaasain).

5.1 - )xanBan
bab3u aKMHJIApHUHT CUCTEMATHUK Ba pallMOHAI HOMEHKIaTypaiapaard HoMjapu

DopmyJiacu CucreMaTHK HOMEHKJIATYypa PanuoHa b HOMEHKJIATYpPa
— OTUH ArneTuiieH
_ IIponun MeTtunaneruiieH
— 1-byrtun OTuaneTuieH
- 2-bytun JlnMeTriianeTuiieH
:_/\ 1-IlenTun IIponmnaneruiien

— 2-IlenTnn MerumTunaneTuieH
:_< 3-Metun-1-6ytun H3onponuaneTuinexH

ALIETUIIEH YTIEBOJOPOJIapy TOMOJOTHK KaTOpUJlard H30Mepusi TYPTUHYHU
Bakuin Cynan Oonuranaau.C,Hg m3omepnapu ¢akaTHura ydOOFHUHI XOJaTH
Oyiinua u3omepiapra sra OYnuO, Ty3WIHII U30Mepu WYK. Ty3winuir uzoMepu
AIKWHJIAPHUHT OCIIMHYY BaKWJIHMJIaH OOIIJIaHAIH.

aleTWIEH YIJIEBOAOPOMJIApHUIA H30MEpIap COHM aJKaHJIAPHUHTHAAH KYTI,
JIEKUH 1y OuiaH Oupra ajJKeHJIapHUKHUIAH KaM CaHaJIraH.

Ty3unuin n3oMepusicu Kyuuaaruda:

1) yuborHuHT X0naT u3omepusicu oyitnda (C4Hg nan OonutaHamnm):

1-6ymun

2-0ymun

2) yriiepoJi 3alKUpUHUHT Ty3wtuimu 0yiinda (CsHg man Gornuranam):

1-nenmun :

2-memun-1-6ymun

3) yrieBogopomap CHUHGUNA HW30MEPHSICH, alKHWHJIAp, AlKaJWCHIap Ba
LUKIIOANKeHIap Ownan cuHpuii uzomep xucodmanamu (C4Hg man OomutaHamm).

Macanan C4Hg Tapkubra Kyitnmgaru usoMepiap MOcC KeIaau:

.~

1-6ymun

1.3-
,3-ymaduen yuxooymen

Alkynes are characteristically more unsaturated than alkenes. Thus they add two
equivalents of bromine whereas an alkene adds only one equivalent in the reaction. For
example, in a molecule with an -ene and an -yne group, addition occurs preferentially at the -
ene.
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Anxunnapaa (a3oBuil n30Mepus MaBXKAy 3Mac, YyHKH ypuHOocapiap QaxaTt
OupruHa yuyOoof Yn3uru Oyiinya >kouamaim.
5.2 AIKHHJIAPHMHT TY3HJIHIIN
Auernnen monekynacuzna 10 ta BaneHt snektponnap 6op. Mkkura C - H
Oornmap xocwi Oynummuaa 4 Ta 3JIEKTPOHJIAP MIUTUPOK ATaau. Xap Oup yriepon
atoMura OWTTaJaH BOJOPOJ aromiapu OWpPUKAAM, KOJITAaH OJTUTA BAJICHT
IEKTOPHJIAD UKKUTA YIJIEpOJA aTOMJIApH oOpacuaa TaKCHMIIaHAIW Ba Y4OOFHHU
XOCWJI KWIaza:

H-C=C-H H:C:::C:H =

AIETHJIEH (3THH)

JIptonc opmynacura Moc paBUIIIa AlETHICH MOJICKYJIACHUIATH YIOOF XOCHIT
OynmuImM yd4TagaH dSJIEKTPOHJIAPHUHT ymymuianryBu OwiaH Oormuk. C = COor
y3yriauru 0.124 am 6ymuo, ogauit 1.154 am Ba kymoor 0.133 HM napaaH KHCKA.
VYrnepon - yriepox yubor sHeprusicu 837 k/[k/Monb TeHr Ba oaauii G-OoOF
sueprusicunan (351 x/Ix/mone-3 = 1053 x/[x/Momb), éku  o- Ba m-00F cakjiara
kymooraan (351 kJx/moinb + 260 kJ[>x/mMonb-2 = 871 kx/M0Jb) KaM.

Yubormaru yriaepoa aromsiapu  SP-THOpWJIaHTaH — Xojaraa Oynaau.
AueruieH wmoJekyinacuaa Xap Oup yriepon aromu ¢akarraHa OuTTaaaH
BOJIOpPOJIIAP CaKJIaau. 2S- Ba 2p-opOWTaiiap apajallyBudiaH TYFpU UYHU3UKIA

YKOMTAITYBUYM UKKUTA THAPUJT OpOUTaIIap XOCHIT OYiaau.

© 00 =

Ayemunenoaeu ukku eubpuo opobumaiiap
Konran ukku 2p-opbutamiap, ruOpyuyIaHUILIIA UIITHPOK ITMANAM, Ba Y3KpO
MEPIICHIUKYIIAP TeKUCIUKIIAp/ia AKoWIammaim.
Xap Oup yriepoa aToMHjard S- Ba p-opourtan Sp-opOuTamuiap XOCHI KUITHO

rudpuyianaau Ba Oup-Oupura HucOaTaH OuUp UYM3HUKIA >KOWJIAIIaau. YTIIEpo.

Possible explanations involve the two z-bonds in thealkynedelocalising, which would
reduce the energy of the z-system[citation needed] or the stability of the intermediates during
the reaction. They show greater tendency to polymerize or oligomerize than alkenes do.
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aToMJlapy opacujard y40or OuTTa G-OOF Ba MKKUTa T-OOFJIap OpKJau XOCHJI

Oynanu.

0.120 um

2p-Opbumannap, ayemuner MoieKyiacuoazu y2nepoo amomiapuHuHe
2UOPUONIAHULUOA ULUIMUPOK IMMALIOU
/ -

J o

Ayemunen monexynacuoacu SP-eubpudianean yenepoo amomiapu

AJNKuHIap Ba alKEHJap XyCycUsSTJIapu opacujard (apknap KyWhujaaru
oMwIIIap OvsaH OOFIIUK:

1. Vd0ormarm 7m-3JMEKTPOHJIAp YIVIEPOA  aTOMIIAPU  SIIPOCH  OWjiaH
MYyCTaxXKaMpoOK OofjiaHagu Ba KaMpok KyrOnauraH. LllyHunr yuyH axkuHmapra
anekTpodun OMPHUKHUIN peakuusiiapu ajKeHiapra HuUcOaTaH CEKMHPOK amaira
OLLIA/IH;

2.  Y4OOFHMHT  7m-3JIeKTpoHiap OyayTH  siagpojiapapa  derapaiapja
xapakatnaHanu. lllyngait skan, yrmepon saponapu Hykeinoduna peareHtiap
XYXKyMHU Y4yH Mapka3 Oynanu Ba Oy OWilaH aJIKMHJIap y4yH HyKJI€eo(usa OUMpUKHIL

peakIusIapy Xoc;

In acetylene, the H-C=C bond angles are 180°. By virtue of this bond angle, alkynes are
rod-like. Correspondingly, cyclic alkynes are rare. Benzyne is highly unstable. The C=C bond
distance of 121 picometers is much shorter than the C=C distance in alkenes (134 pm) or the C-
C bond in alkanes (153 pm).
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3. Sp-ruOpuaHTaH YIJIEPOJHUHI BOJOPOJA aTOMU OwsiaH OOFJAHUIIN XaM
KYIpOK KyTrOnaHramwmmk OwinaH Oornuk (3.1 3B - snexmponosonvm), TakKoCIaH-
raHja ainkaninapaa Oy kypcarrud (2.5 »B) Ba ankennapaa (2.8 3B) ra tenr. by
TUOPU/UTAHUIIIATH S-OPOUTATHUHT P-aTOM OpOUWTaIIapura KyIran yiIy OuiaH
TYLIVHTUPHIAAN: SP -THOPUIIAHHUIIIATH S-aTOM OpOHMTANMHMHT yiuymm 25%,
sz—ﬂa 33%, Basp-rubpumranunarn  yaymm 50% Tamkwi 3Taau. S-AToM
opOuTaNM YIYHMIUHUHT OpTUO Oopuiid OWiaH aTOMJIAPHUHT TallKU IIOFaHa
ANEKTPOHJIAPUHM cakjIad TypuIl KOOWIMSTH, 11y OMIaH Oupra 3JIeKTpMaHPUIIUTUA
XaMm mryH4a rokopu oynaau. C(sp)-H Oormaru KyTOJaHTaHIUKHUHT FOKOPY OYTUIIH
Moinekynanary H' HUHI reTepoiuTHK HapyalaHuil UMKOHSUTIAPHHU OIIMPAJIN.
lynnait kKunub, Yekka yriaepoja atoMua yuyoor cakjiaral ankuniap (1-amkuxmap)
KHCIIOTa XyCyCHUsIT/Iapura sra Oyiaau Ba MeTauiap OuiaH peakuusiapra KupHUImo
TY3 XOCHJI KWJIUIIT KOJUSATUTA 3Ta.

5.3 AJIKUHJIAPHUHT (PU3MK Ba KUMEBMI XyCyCHSATIapH
du3uK xoccajaapu

ANKUHIApHUHT (U3UK XOccalapu alKaHlap Ba aJKEHJIAPHUKHUIa YXIIaml.
onnuii mapoputiapaa C,— Cy- razmap, Cs—Cie- cyroxnmuknapaup, Ci7— Oomurad
KAaTTUK XoJaTAa Oyiaau. alKuHIAPHUHT KaiHaIl XapopaTH MOC alKeHJIApHUKHTa
HUCOaTaH I0OKOPHU. MaciaH ATwieH {,;=103 °C, anerwmnen sca —83.6 °C kaiiHaliau;
MporeH Ba nponuH, Moc pasuiga —47 °C Ba —23 °C kaHai xapopatjiapura ra.

ATNKuHIIAp CyBAA XKyJa KaM dpucajia, aIKeH Ba ajlkaHIapAaH KYTIPOK dPUIIH.
VYnap KyTOaHMaraH opraHuk 3pUTYBUIIAP/A XU SPPUNJIH.

KuméBuii xoccanapu

AJKVWHITapHUHT KUMEBHIA XOCCANIapy MOJEKyIafaru yYOOFHHUHT MaBXYJIUTH
OunaH OOFJHUK. alleTWJIEH Ba YHUHT TOMOJIOIVIAPUH Y4YH y4Oof OVitnua OMpUKHII
peakusiapu Ag Xoc.

ANKUHIIApHU ajKeHJaapaaH (papkid TOMOHHU, OMPUKHII PEaAKIIUIapu HUKKU

O6ockuuna Oopumu OwiaH OOFIMK. OMpWHYM OocKkMyaa ydOormaru Outra m-OOF

Alkynes characteristically undergo reactions that show that they are "doubly
unsaturated”, meaning that each alkyne unit is capable of adding two equivalents of H,
halogens or related HX reagents (X = halide, pseudohalide, etc.).
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y3unu0, KYIMIOOF KOoJiaJd Ba WMKKWUHYM OOCKWYJa WKKUHYM 7-OOF y3Wiaagu Ba
OMPUKUII aMaJira OMIUIIUAAH TYUHHTaH OMpUKMaap XO0CHI1 OYyiaau.

bupuxkum peakuusiapu

Ianorennam. AnkuHnap, ankeHnap kabu OpoMiIu CyBHH PaHTCU3JIAHTUPAJIH.

lamorennap ankuHmIapra WKKA Oockuyma Oupukanu. MacanaH, aleTuIeHra

OpOMHUHT OUpUHYM OOCKHY OMPHUKUIIUAAH 1acTia0 AMOPOMITEH XOCHII OYIiaau Ba

y MYJ MUKJIOp OpOM TabCHUpPHIA TETPAOpPOMAITAHTA Y3Ta/IH:

Br Br. Br
= +Br, =» g/ tBr T g, Br
1,2-0ubpomamen 1,1,2,2-mepmabdpomsman

Peakius MexaHM3MHUHM KyWHJard 3JIEKTpoduia OMPUKHIIT PEaKlHs CXeMacu
Oyiinya TacaBBYp KWJIHII MYMKHH.

Onektpodumiap - wmycbar 3apsyllaHraH 3appadanap OYnu0, peakius
JaBOMHJIa MOJICKYJAHUHT JJICKTPOHJIAP 3WWIMITH FOKOPH OYiaraH KUCMH OWIaH
TabCUPIIAIIAIN:

1) snexkTpoUIHUHT XOCHI OYIUIIN:

Br:Br — Br + :Br

2) kapOOKaTHOH XOCHJI OYIIMIIIN:

Br
= + Br+ —> f—
1eKmpogun
3)1uOpoMAITEH XOCHIT OYTUIITN
+___Br — ___ br
= + Br Br
HyKneoghun

I'maporanorennam. [anorenBogopoasiap yubofra KymOorra HucOaTaHn
KUUMHPOK OWpUKaAU. aJOr€HBOAOPOAHU (PaoJIAITUPUIIT YUYH aFOMUHUN
xiopug AlCl; ngan dolgananunagu. AueTuieHAaH BUHWIXJIOPUT (XJIOPITEH)
OJIUIII MYMKHH Ba Oy MaxCyJa0T MyXHM MOJUMEpJIapJaH Oupu MOJTUBUHUIXIOPHU/T

UIUIa0 YUKAPHUII YUYH MOHOMEP XHCOOIaHa/IH.

Depending on catalysts and conditions, alkynes add one or two equivalents of hydrogen.
Partial hydrogenation, stopping after the addition of only one equivalent to give the alkene, is
usually more desirable since alkanes are less useful.
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1 MOJB BOJOPOJ XJIOPUAHUHT OUPUKUILINAJIAH XJIOPITEH XOCUI OYaau:

AlCI, cl
= +HCI —» =—

GUHUNXTIOPUO
Xnopamen

lManoreHBoIOpO My MUKIOP TabCUp ITTUPHWICA, TYJIUK TMIAPOrajaor €HJIALI
amaira omaau. HocuMMeTpuK ajKuHIapra rajioreHBOJOPOJAHUHT OUPUKHILIN

rKKana 6ockuur xam MapKOBHUKOB Kowacura MyBoQHUK O00opaau, MacaiaH :

=—— + 2HBr ﬂ» \Br/
Br

nponun

2,2-0ubpomnponan

[Tepokcumnap umTHpokuAa XapalmHUHT TMepokcun 3(deKkTH Ky3aTuiaau.
Peakuusa panuvkan MexaHW3MJa amaira oOulajJd, HaTwkala BOAOPOX Opomun

ankuara MapkoBHMKOB KOHWJacuTa TeCKapu OUpUKaIu:

Br

=+ Hpr 14, \/

nponun 1-opomnponen

I'maporanusi. Ankunnapra cyBHMHr Oupukuimin cumo0 (II) Ty3napu

KaTaJIn3aTOPJIMTUJIa KUCI0Ta MyXUTH 1A 00 Oopuiaau:

ng+ ‘ OH‘\‘
= + HO —» =— | —» —=

H

Imenan
cupka anvoezuo

ayemujien €HOJl
6UHUI chupmu

Peakiusauar OupuHYM OOCKMYMIA TUAPOKCWI TYPYXH CakJiaraH YTJIepoj
aToMHJla KYmOoF Oyiran TyHuHMaral cnuptiap Xxocui 0ynaau. bynaai cnuptiiap
BUHWI couptiap ¢&€ku eHoutap nae0 aramaan. EHoOUIapHUHT ¥3ura Xoc
XYCYCHSITIIApH YJIapHUHT OeKapopiurd OwiaH OOFIMK. XOCWI OYIUIN BakTHAA
yJap Te3Ja THAPOKCUI TYPYXH MPOTOHWHT KYIMIOOFAaru KYITHU yriepoj] aTOMHTa
Kyuuiu cabab, OGapkapoppok OynraH kKapOOHWUIM Oupukmanap (amblIeruj EKu
KEeTOHJIap)ra KaiiTa rypyxiaHagu (u3omepiaHanu). byHnma yrimepon atomiapu
opacuaarud m-OOF y3WJaJH, Ba YIJepoiA Ba KHUCIOPOJ aTOMJIapH opacuaa G-OOF
XOCcHJ Oynaau. KaiTa rypyxjaanunl (usomepiaanumn)uuar cababu C = C xymborra

Hucobarad C = O KYIIOOFHUHT MYCTaxXKaMJIUTH OUiaH OOFIIHK.

Internal alkynes feature carbon substituents on each acetylenic carbon. Symmetrical
examples include diphenylacetylene and 3-hexyne.
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['upporauus peakius OwiaH (pakaT aleTUIEHIaH ajlbIeru] XOCHJ OYnaau;
alleTUIeH TOMOJIOTIAPUHUHT TuApoTanusicy MapKOBHUKOB KOUJACUTa MyBO(DHUK
Oopaam Ba Xocwi OViIyBUM €HOJUIAp KETOHJIapra KaWTa TypyxjaHaau. MacaiaH,
MPONMUHIAH OPAJHUK 2-MIPOIMEHOI XOCKI O0YIn0, alleTOHra H30MEepJIaHau:

—  Lho P NS o N
nponun U T

1-nponen-2-on auemon
npoOnamon
oumemunKemoH

AJNKWHIAQPHUHT THIpOTAaIMs peakiuscu OupuHunm Maprtra (1881 i )ML.T.
Ky4yepoB TomoHuaan ypranwinran Ba yHUHr Homu Ky4epoB peakuusicu HOMH
OunaH OUIaH MabIyM.

Kucaora xycycusitaiapu. Yekkanaru yriaepoj aromjapuaa ydoor Oynrad
AIKWHJIAPHUHT Y3UTa XOCIUTH, KYWIM acociap TabCUpHIa MPOTOHHU CHUKHUO
YUKaApUIIK OwiaH OOFNWK, Oy OWIaH yJIapHUHT KHCJIOTa XYCYCHSITH HOMOEH
oynaau. IIpoToHHUHT cUKUO YuKapwiuiu n-00FHUHT = C «— H Kywin KyTOJiaH-
raunauru Ownan Oornuk. KyrOnanrannuka cabad sca SP-ruOpuaJIaHral XoJataaru
YIAEpOA aTOMH BJICKTPOMAaH(UNIMTUHUHT IOKOPWIMTH OWJaH TYIIYHTHUPUIIAIH.
IyHUHT yuyH alKuHIap, aJIKeH Ba alKaHiaapaad ¢apk KWwind aneTuiieHuuiap 1eo
aTaJyBYM TY3JIap XOCUJ KUIUII (PaoJIJTUTHra dra.

Harpuii Ba kanui auerwieHuJjapyd IIacT xapoparjapia MOC aMuIap

TabCUPHUJIA XOCHT KUIaHAH:

cyrok.NH
= + 2NaNH, I 5, Na- == Na + 2NH,
ayemuJieH Hampuil Hampuilayemaiuou
amuou
cyrok. NH
== + KNH2 L’ K= + 2NH3
nponun Kanuii Kaauiinponunuo

amuou

Terminal alkynes have the formula RC,H. An example is methylacetylene (propyne using
IUPAC nomenclature). Terminal alkynes, like acetylene itself, are mildly acidic, with pKa values
of around 25. They are far more acidic than alkenes and alkanes, which have pKa values of
around 40 and 50, respectively. The acidic hydrogen on terminal alkynes can be replaced by a
variety of groups resulting in halo-, silyl-, and alkoxoalkynes. The carbanions generated by
deprotonation of terminal alkynes are called acetylides.
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1-AJKUHIAPHUHT KHUCIIOTa XYCYCHUATIApPU KYy4Id acocjap XucOOJaHyBYH

METaNIOOpraHuK OuMpKMasap OUiaH TabCUPHJIA XaM Ky3aTUIaau:

= + MgBr —» BrMg == +
nponun IMUNMAZUHUIL nponenunmazunuil man
opomuo opomuo

Anermiienra I'puHSIp peakTUBY TabCUPHIA ATKWIMATHUHN TaJOreHUJIAPHUHT
xocwn oymumm Mocuy peaknusicn (1902 #.) Homu OMTaH MabIyMm.

AnleTHiIeHTa KyMyIl OKCHIMHWUHT aMMuakigaru osputMmacu ¢Eku muc (I)
XJIOPUIIM TabCHP ITTUPHWITaHAa Kymyil Ba muc () ameruneHuaiapu OCOH XOCHII
Oynanu Ba uykMara Tymagu. by peakiusuiap akuHiIapiard YY0OFHUHT XOJMAaTHHU
aHuKTamaa cudar peakusacu oymamu:

+ 2[Ag(NH,),JOH Ag

-2NH,; -H,0

ayemunen OK UyKma

= Ag

“NH;; - NH,CI

nponun KU3us uyKkma

Kymym Ba MuC aneTwieHWIapH, KydcH3 KCWIOTajlap Ty3Japu Kaow,
BOJAOPOJ XJOpUJ TabCUPHAAQ JacTIa0KHW aJKUHHH XOCHUJ KWUJIUO OCOH
napyajiaHaJiu:

R-= Cu % R = H
[lynnaii  Kuinb, aneTWICHWJIAPHU XOCWJ OYIuIl Ba MapyajaHUII
peakusuIapuaaH alKUHIApHU OOIIKa YTIeBOJIIOpOoiap apajaliMacu TapKUOuAaH
aXpaTud OUIIT MYMKHH.
Hyxkieopuiab OMpukuin
Ankennapnan  gapk  KuiauO, — ankuHiap — Hykenohwin — OUpPUKMII
(An)peaknusiiapra KMpHIla ojian. byHIa Xy)KyM KWIyBYM 3appadya HyKEIOpHUI -

MaH (Uil 3apsisIaHTad 3appaya XucoOIaHaIu.

In systematic chemical nomenclature, alkynes are named with the Greek prefix system
without any additional letters. Examples include ethyne or octyne. In parent chains with four or
more carbons, it is necessary to say where the triple bond is located. For octyne, one can either
write 3-octyne or oct-3-yne when the bond starts at the third carbon. The lowest number possible
is given to the triple bond. When no superior functional groups are present, the parent chain
must include the triple bond even if it is not the longest possible carbon chain in the molecule.
Ethyne is commonly called by its trivial name acetylene.
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Hykenopun  Oupukum  peakuusiaapy MHCOIM  OYnauO,  almkuHIapra
CIOUPTIAPHUHT HWIIKOpJAp HIITUPOKHAAa OUPUKHINN PEAKIMSICHHA KEeITUPHII
MyMKUH (@asopckuii peaxyuscu, 1887 i.):

— KOH
" OH 150 °C
nponun amanon P

o)

2-amoxcunponen

PCaKIII/I}I MCXAaHHU3MHWHHN CXCMATHK Tap31a KYﬁHHaFan TaCBUpJIall MYMKHH.

1) Hykieodusn xocun OyauIIu:

OH <> O- + H*

Imanon HyKneogun

2) kapOaHMOH XOCHJI OYIJIHIIN:

:+—O‘—>v_
0o ——

nponun

3) Taitép MaxcysaoTra YTHIIN:

v +H+—>v

oO——- O——

[MosmMepJianni. AJKAHIAp KaTaau3aTopiap UINTHPOKKUIa Oup-oupu Ownax
TabCHPJIANO, Typiau Maxcyioriaap xocwn kKwiaau. Macanan, CuClsaNH,CI
JAPHUHT CYBIIW SpUTMAaJlapW TabCHUPHUIA allECTUICH AUMEPIAaHUO BUHWIALCTUICH
(1-6yren-3-uH) XOCHI OYIaau:

CuCl,
—>

+

euUHUlAUemuieH

BununaneruieH OKOpU peakiMoH KOOWIUSATIM MOJAA; BOJIOPOJ XJIOPUIHU
OMpUKTUPUO, CHHTETHK KaydyK HWOUIa0 YMKApHIJa AacoCUid  MOHOMeEp

XUCcO0IaHyBYH XJIOpompeH (2-xmop-1,3-0yraanen) XoCuiT KHITUIIT MyMKHH:

In chemistry, the suffix -yne is used to denote the presence of a triple bond. In organic
chemistry, the suffix often follows IUPACnomenclature. However, inorganic compounds
featuring unsaturation in the form of triple bonds may be denoted by substitutive nomenclature
with the same methods used with alkynes (i.e. the name of the corresponding saturated
compound is modified by replacing the "-ane" ending with "-yne"). "-diyne" is used when there
are two triple bonds, and so on. The position of unsaturation is indicated by a numerical locant
immediately preceding the "-yne™ suffix, or 'locants’ in the case of multiple triple bonds. Locants
are chosen so that the numbers are low as possible. "-yne™ is also used as an infix to name
substituent groups that are triply bound to the parent compound.
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= + HCI — \/\

Cl

2-xnop-1,3-o6ymaduen

ALICTWICHHU aKTHUBJIAHTaH KkaTtanu3zatop to3acugan 600 °C  xapopatna
YyTKa3wiranja, TpPUMEpJIaHUII aMaira omaau Ba O0enson (Penne peaxyusacu, 1948

i1.) xocw Oynaau:

4 s
+ —> | | | —>
LI
ymuw xonamu benson,

Oenzen

bynnail TpumepnaHuIl peakuuscura aueTUJICHHUHT SIKUH TOMOJIOIJIapU Xam

KAPpUIIMIIA MYMKHH, MacajlaH.

3 = —»
nponun

1,3,5-mpumemunoenzon,
Me3umuiien

Oxcupiam Ba KaiiTapuil peakuusjiapu. AJKUHIAp TypJIM OKCUIJIOBUYMIAP
TabCUPUJA, KYMJIAJaH Kalluid TepMaHraHat OwiaH OCOH OKcuajiaHaau. byHna
KaJIM{ TIEpMaHTaHAT PUTMACUHUHT PAHTCU3JIAHUIIHN, YIOOFHUHT MaBXYIJIUTHHU
kypcataau. Okcujianiia ojjgaraa y9OOFHMHT Y3JUIIN Ba KpaOOH KHUCIIOTaiap
XOCHJT OYITUIIIN KEpaK:

0 0
R-= R! + [0] + HO — R—< _ + R—<
O]+ H, ~ “OH ~ OH

AJIKI/IHJ'Iap KaJIun MNCPMAHIaHATHUHI' CYBJIN 3PUTMACUHHU PAHI'CU3JIAHTHUPAIN,

Ba Oy peakiiysi MOJICKYJIAaHUHT TYWHMHMAaraHJIuTMHU UCOOTH XMCOOIaHa U

H HO HO 0
OH H

HO 0 [0] 0
\_<H TH,O” >/ /<H

Cracking - commercially, the dominant alkyne is acetylene itself, which is used as a fuel
and a precursor to other compounds, e.g., acrylates. Hundreds of millions of kilograms are
produced annually by partial oxidation of natural gas.
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AJNKUHIap TYJIWUK OKCHJJIaHTaHJa €HMIN >kapaé¢Hu amanra omaaun Ba CO,
xamaa H,O mapuananau:
2= + 50, — 4CO, + 2H,0 + Q
Merannap KaTaau3aTOPIWTHAA BOJOPOA TabCUPHIIA AIKUHIAP OOCKUWIN
KalTapull peakuusuiapura ydpaiau, OyHna aactiadku OOCKUY alKeHJap CYHrpa

aJIKaHJIap XOCHJI OVasau:

+H +H
—_— —3 —2 \/
nponun nponen nponan
5.4 AIKMHJIAPHHM OJIMHMII YCYJLIIApH
ANKMHIQD OJNMIUHUHI yMYMHM yCylnM - BHLUMHAI €KUM T€MHUHAI

JTUrajioreHajJkaHiIap/laH UIIKOPHUHT CIHMPTIAard OHSPUTMACU TabCUPUJA HKKU
MOJIEKYJa TaJIOT€HBOJJOPOHUHT aXKPaTUO OJIMHUII XUCOOTaHAH:

Br

\/ + 2KOH —» = + 2KBr + 2H,0
crupmuu spumma nponun

Br

BUYUHAT OUSAN02EHATIKAH - UKKU 2AN02eH AMOMAAPU KYUHU Yelepo0 amomiapuod

JAHCOUIAUICAH OUSATIO2EHIU XOCULA

2EMUHATL OULANO2EHANIKAH - UKKU 2AI02eH amMOMAapu Oumma yanepoo amomuoa

HCOUNAUICAH OULATIO2EHIU XOCUNA

AlleTHJIEH TOMOJIOTJIAPUHU areTWICHU Iapra (aeTuaeH yriIeBOIOpOIaph
Ty3JIapH) TaJIOr€HAIKAHIAP TabCUP dTTUPUO OJIUIIT MYKMUH:

—— Na+J-R — —— R + NalJ

Hampuilayemanuou anKulayemuex

AIIGTI/IJICH CaHOAaTAa MCTAHHH IOKOpH Xapopariaapad IIUPOJIN3 KHJIH6

OJIMHAIU.

Dehydrohalogenation and related reactions - specialty alkynes are prepared by double
dehydrohalogenation. The reaction provides a means to generate alkynes from alkenes, which
are first halogenated and then dehydrohalogenates. For example, phenylacetylene can be
generated from styrene by bromination followed by treatment of the resulting of styrene
dibromide with sodium amide in ammonia.
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arap gactiabku xom amé cudaruga - 3TaH €ka mpomaHaaH QoiiganaHuica,
nuposin3 xkapa€Hu HucOaraH nacT xapopariapaa onub Oopunanu. [luponus
Kapa8HUHUHT acoCHid XOM ariécu Tabuuii ra3 €ku HePpTh XUcoOIaHaIH.

OtaH €K 3TUJICH MUPOTU3U:

t°C t°C _
[ —_— — —_— —=
H, T H, T
JlaGoparopusi mapouTiiapujia alneTWIeH KadblHUK KapOUIHU THAPOIN3Ia0

OJIMHAJIU.

CaC, + HO —» ==+ Ca(OH),

5.5 AIKMHJIApHUHT KYJJIAHWIHIIH

OpraHvk CHHTE3 CaHOAaTUHUHI KYIjaad TapMOKJIAapu aleTWIeH acocuaa
puBokianradn. FOxkopuaa amerwieHgan KyudepeB peaknuscu Oyitmda cupka
KHUCJIOTA, YHUHT TOMOJIOTJIapHJAH »3Ca aleTOH OJMII MYMKHHJIUTH OWIaH
TaHULIIMK.

HlyHuHrAeKk aJKUHJIAPHUHT KETOHJap OwWiaH peakuusacH XaMm KaTTa
axamustra sra. MacanaH, Oy peakuus €praMuJa HM30MPEH - CUHTETHK KaydyK
OJIMII YYYH acTIa0Khd MOHOMEp OJIMII MYMKHH. XJIOPOIIPEH XaM BUHWJIALIETUIICH
OpKaJIM alleTUJIEH aCOCUIA CUHTE3 KWINHAIN.

Auerunenaan QpoilaJaHUITHUHT alpuM HYHAIUIIApU:

- anermwieH-kucnopos ananracu 3500 °C uccuknmmk Oepaau Ba MeTalUIapHH
KUPKUII KU MaBaHanmaa GhoiganaHuIaam.

ALCTWICHHH KYJVIAaHUIHIIA

- alleTWIEeH — TNoJMMep Marepuamiap (TMOJUBUHWIXJIOPUA) U CHHTETHUK
Kaydykiap (MOJMXJIOPONpPEHA) OJulia JacTiadku XxoM amé  cudaruaa

doiinananunagm:

N = HCI n\ nonumepnaut ( ’ \

- allETWIEH CUPKa aJibJIEru]] Ba CHPKA KUCI0Ta CUHTE3H1a KYJUIAaHWJIAIU:

Featuring a reactive functional group, alkynes participate in many organic reactions.
Such use was pioneered by Ralph Raphael, who in 1955 wrote the first book describing their
versatility as intermediates in synthesis.
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(0] O
24 g+
== + H,0 HemHY o _— —
H OH
Imanan sman (cupka)
cupka anpoezuo Kucnoma

- alleTUJICH — MOJIUXJIOPIIU SPUTYBUMIIAP OJIUII YUYH XOM all&aup:

C Cl
= +20, — 5—<

Cl Cl
5.6 «AuxkuHIap» MaB3ycH 0yHMYA TONUHPHUKIAP €YU LI

1-Tonmupuk. Acoc y3yH 3amwxkupuaa Oemra yriaepoJ aTromiiapu OYiraH
C7Hi, Tapku6Oin aneTwiieH yriieBoJOPOUIAPHUHT TY3WIUII (hopMyIalapuHu €3UHT
Ba yJapHHU CU3ra MabJIyM HOMEHKJIATypajgapa HOMJIaHT.

Kapo06. 5 yrineponaan nbopar yriepoJ 3aHXHUpiIapuHu €3aMu3. Y40oF acoc

3aHKUPUHUHT |- Ba 2-yriiepoanapujaa skoiiamrad OYIuim MyMKUH:

1 2 3 4

C=C-C-C-C emwmn C-C-C-C=C

Cs_é_cssé—(:l BUP Xnin é—éECB—é—CS
bupunun xonarna TyprTa Ty3unui usomepu (ukku (au-) CHs- rypyxnap 3,3;

3,4; 4,4-xonatnapaa €ku ourta C,Hs - Typyxu 3-XonaTaa skoinamran):

!
g

3,3-oumemun-1-nenmun 4.4-0oumemun-1-nenmun

:
i

3,4-oumemun-1-nenmun
3-9mun-1-nenmun

busra mabllymM HOMEHKJIATypalapJaH OWUpU SMIHMPUK (TapUXHU) HOMIIAMI
O0ynu0, ankuHiIapjaH (akaTruHa aleTwieH Oy HOMeEHJaTypajia HOMJIAHA[U.
Anabuérnapza sitHa paloHajg HOMEHKJIAaTypaaaH xaM dougananuiagu: OyHaa xap
KaH/1aii TOMOJIOTUK KAaTOPHWHT OMPUHYM BAKWIW acOC KWIUO OJMHAAH, KOJTaH
VpurOocapap - paaukamuiap xocwiacu cudaTtuaa KypcaTuiaad, OU3HIHT X0IaTaa
QIKUHJIADHAHT OWPWHYW BaKWIW alleTHWICH OYJIraHu Y4YyH acoc alleTHIICH

XUCOOJIaHaIH.

Phenylacetylene can be reduced (hydrogenated) by hydrogen over Lindlar catalyst to give
styrene. It undergoes a metal catalyzed trimerization to give 1,2,4- (97%) and 1,3,5-
triphenylbenzene.
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Tanaba yuyn 3scnamma: Oepunzan nomaap "auemunen" cy3u ounan
myzazaHn 0ynca, 0eMaKk Mo00a payuoHa1 HOMEHKIAmMypaoa HOMIAAH2AH.
Nxxuaum xonataa OupruHa uzomep MaBxyn 0ymunb, Oynmna nkku CHs- metw

rypyxJiapu 4-xojaT/ja *xoiiamajin:

N

4. A-oumemun-l-nenmun

Xammacu 6yub 5 Ta u3oMep X0ocui OYIIIu.

2-Tommmpuk. Kyiiugarn aneTwieH YrieBOAOPOUIAPUHUHT  MOJICKYJap
dopmynanapura Moc KellaJuraH Ty3WIHII H30MEpIapuHU E3WHT Ba HOMJIAHT .

a) C4Hg (MxkuTa nzomep);

0) CsHg (yura uzomep);

B) CsHyo (acocuii 3amxup C, Oyaran usomepiap).

KaBo06. a) TypTTa yriaepoanu y3yH acoc 3aHKUPUHH €3aMu3 Ba OMp XoJaTaa
y40OFHH OWPHWHYM YTJIEPOJ] aTOMHUTra, MKKMHYM XOJaTAa 3Cca UKKUHYH YTIIEpPOJ
aTOMUTa >KOWIaImTUpaMu3. BaleHTIMK Kowjpacura amal KWinO BOJOPOJIapHU

YKOMJIAIITUPAMU3 Ba AIKWHIIADHU HOMJIAUMMU3:

:—/ _

1-oymun 2-oymun

0) Oewra yriepoagaH HOOpAaT WKKUTA YIJIEPOJ 3aHXKUPUHU €3aMu3, Oup
Xonaraa ydO0orHH OWPUHYM Ba WKKWHYM YIJIEPOJ aTOMJIAPU OpaCUra, MKKHHYU
XOJaT/a 3ca MKKHMHYM Ba YUYHYH YIJIEpPOJ aTOMJIApH Opacura >KOMIalTHpaMus.
Banentnuk kompmacugaH yukMaciaH (YriiepoJ - OpraHuk OWpUKManapaa TypT

BaJICHTJIM) BOAOPOJIAPHU >KOWUIaiMU3 Ba aIKWHHA HOMJIAWUMU3:

— N =

1-nenmun 2-nenmun

4 yrieposa aToMHJiaH UOOpAT YIIIEPOJ 3aHXKUPHU €3aMU3, METUI PaJIMKAIUHA
1 2
YUYUHYHU YTJIepoja aTomura oupuktupamus, yauooraun C Ba C° yriepoj aromapu

opacura )I(Oﬁﬂ&ﬂlTHpﬂMHS Ba AJIKWHHU HOMJIAMMM3:

Ayemunen monexynacuoa scamu bewma 602 O0yaub, oumma yuboe, yuma cuema-oo26a
uKKuma nu-6o&nap oop.
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_ |-

3-memun-1-6ymun

B) TYpPT YINIEpOIJIM YIJIEBOAOPOJ 3aHXKHUpU €3aMu3, OMPUHUM Ba UKKUHYU
yIIepoa aToMjapu opacura y4OOFHHU KOWIAIITHpPaMH3, KOJNTaH YriepoasapHH

METHJI PaJWKaIM XOJaTHAa YYMHYM YIJIEpOJ aTOMH OwiaH OOFiIaiiMu3 Xamja

}'/

3,3-oumemun-1-oymun

AJTKWHHU HOMJIAUMU3:

3-Tonmmpuk. Kyinnaru alkuHIapHA HOMJIAHT
@) —L: -
) =
6) :4’/

KaBo0. a) Y4uOor SKMH TOMOHJIaH y3yH acoC YIJIepOoJl 3aHKUPUHU paKamiiad

oJIaMU3.

-
N
w
i
(4]

4-memun-2-nenmun

4 yriepoa aToMHIa METWJ PaauKald Ba UKKUHYH YTIIEPOJ aTOMHIA yIOOF
KOWJTAITAHIUTUHN XUcoOra om0 3aHXKHpHU HOMJIAWMH3 Ba 4-MeTUI-2-TIEHTHUH
HOMU KeJNUO YUKaIU.

0) Y40Oor SKWH TOMOHJIaH y3yH acoC yriepoj 3aHKUPUHU pakamiad oramu3
Ba TYpTTa yriepoJl aTOMHJIaH MOOpaT SKAHJIMTMHU KypaMu3 (ajKaHgapaaru OyraH

OmIaH MocC):

3-memun-1-6ymun

Aeap monexynraoa bumma yuboe 6yica - aikuH, ukKKuma yuboe o0yaca - aikaouuH, yuma
yuboe Oynca - arkampuum, oup Heuama 0yica - aIKanoaiuuH 0ed HOMIAHAOU.
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3 yraepoa aroMuja METHJ paJuKaid Ba OMPUHYM YTiepoj aroMuia y4Oor
KOWJAIITAHJIMTUHY, aikaHiap (OyTaH)aarn -aH KYIIMMYaHU -UH KYIIUMYacu
OuiaH alMAIITUPHUII KEPAKITUTHHNA XUCOOTa 0NIM0 3aHXUPHU HOMJIAMuU3. AJNKUH -
4-meTun-2-0yTUHINP.

B) YUOOF SIKHH TOMOHJIaH y3yH acoC YIJIepoJ 3aHKUPUHHU pakamiad onamus
Ba TYPTTa Yriepoj aToMHaH U0opaT 3KaHJIWTMHU KypaMu3 (aJIkaHaapaara OyraH

Ou1aH MocC):

3,3-0oumemun-1-6ymun

3 yriepon aToMHaa WMKKWTA (AM-) METWJI pajuKaid Ba OUPHHYU YrIepos
aToMua y4OOF >KOWIAIITaHIUTUHHU, alkaHiaap (OyTaH)garu -aH KYIIMMYaHU -UH
KyIIMM4Yacu OWIaH aJMAlITUPUII KEpPaKJIUITMHU XucoOra onud 3aHKUpHU
HOMJTAMMU3. AJKUH 3,3-TUMETHII-2-0yTUHAUP.

MycTakui equil y4yH TONIHHPHUKIAP
1-Tonmmpuk. C;Hi, TapkuOnm MaBXyJ alKaHIApHUHT W30MEpIapUHHU E3UHT
Ba yJapHU HOMJIAHT.

2-Tormmmpuk. CgHi4 TapkuGan MaBxy aJKaHIAPHUHT U30MEPJIapUHU E3UHT
Ba yJapHU HOMJIAHT.

3-Tonmmpuk. CgHi TapkuOIM MaBKyl adKaHIAPHUHT U30MEPJIApUHU E3UHT
Ba yJapHU HOMJIAHT.

A-Tommupuk. a) 3,4-agumerun-1l-nentun; 0) 3,3,4-Tpumerun-1-neHTun; B) 4-
METHI-2-TIeHTHH; T) 2,2,5,5-TerpameTuin-3-TeKCHHIAPHUHAT TYy3winil (opmya-
JapuHU €3UHT Ba pallMOHAI HOMEHKJIATYpaJaH HOMJIAHT.

S-Tommmpuk. Kylingaru 6uprukManapHi HOMJIAHT

a) —

Ayemunen monekyracuoa uUKKUma mepmunail 6000pod 6op, Koaeaw bapuya I-arkuuiapoa
oupeuna mepmunal 6000poo0 6ynaou.
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AJIKHHJIAPHUHT TY3UJIM N

1-Tonmmpuk. [Iponun monekynacuna 6ynca c-(curma) Ba m-(1iu) OOFIapHU

kypcatunr. by Oormap kaHzmalh Xocwsi OYIATaHWHM TYUIYHTUPUHT. ATOM

OpOUTAITAPUHUHT THOPUIJIAHUII Ha3apusicuIaH Goinananud MpOMMHHN KUMEBUHN
TY3WINIINHA TaCBUPJIAHT.

Kago0. [Iponmuuuu popmynacunu €3amus:

nponun

[Iporuu Monekynacuaa OOFIaApHUHT XOCHI OVIHMINIMHYA KyHuaaruda TacaBByp

KWJIWII MYMKHH:

Y4bor OurTa G- Ba HKKHTA 7T-00Fmap (6 Ta AIMEKTPOHJIApPAaH XOCWI OYITyBUN)
naH uoopat. by Oupukmana 6 c-Ba 2 n-0ormap 0op.

VYubor OunaH OOFJIaHTaH Xap OUp Yriaepoj aTOMH, UKKUTa SP-TUOpPHIJIaHTaH
opOuTauIapuHu G-O00FIap OpKadu KYIIHH yTJIepoja Ba BOJAOPOJ aTOMJIapU OWIIaH
Oornanumra capduaiau. Xap Oup yrjiepoa aToMuaard MKk (kaMu TYpTTa) p-
opbuTamnap rudpuaianmaitl konaau. by opOuramnap y3apo Oup-OMpuHM KOTUTalIn
Ba UKKHUTA T-O0Fyap xocwi Oymaau. Tapkubmaru METWI TYpyXH YIJepoJl aTOMU
TYpTTa G-GOFIapra sra Ba MOC PaBUINAA 4 SP -THOPHIUTAHIaH BalIeHT OpOUTAIIAp

(ObutTa yriepos aToMu OuIaH Ba y4Ta BOJAOPO aTOMJIApU OUJIaH) XOCHIT KUJIaH.

sp2_ PSP

MycTaKkuI equin y9yH TOMIHPUKIIAP

1-Tommupuk. a) 1-Oytun; 6) 2-NMEHTUH MOJIEKyIajlapua HeuTa G-Ban-00FIap
oop?

2-Tormmupuk. a) 1-OyruH; 0) 2-TIGHTHMH MOJEKyJajlapuaard yriiepoa

aToMJIapU KaHJal TUpUJIaHraH xoaTra ara?

YVenesooopoonapnuu payuonan Homnawt yuyH, MONeKyia Xakuoa amux maccasyped 32a
OVIUW, PAOUKANIAPHU HOMUHU OUNUUL 84 MAPMOKIAH2AH Y2nepoOd amoMUHU MYEpu MAHAAU
emapu.
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3-Tonmupuk. AToM OpOUTAJUTAPUHUHT TY3WIUII Ha3apUsACUAaH KeIud YMKUO
2-OyTUHHUHT KUMEBHI XOCCanapy TaCBUPJIAHT.

4-Tommupuk. Arap Oymnca 1-Oytunmarm o-(curma) Ba 7-(TIM) OOFIapHU
oenrwrandr. by 60rmapHUHT XOCHIT OVIUIIUHYA TYITYHTHPUHT.

KuméBui xoccanapu

1-Tommmpuk. [Ipoman Ba aneTwieH apajialiMacHHU OpPOMIIM CYB COJMHTaH
CUFMMJIaH YTKa3WraHja, CuFuM Maccacu 1,3 r kynaiiran. byHail apanaimmMaHuHT
TynuK Enummaad 3ca H.a. 14 a1 yrimepoxn (IV) okcumnm axpann® YHKKaH.
JlacTnaOku apanamimaaary NpornaHHUHT MUKJIOPUHHU aHUKJIaHT.

Kapob. Auerunen Opomiii CyB/a IOTUTIAN:

Br Br. Br
= B, =» g tB, = g Br
1,2-oubpomimen 1,1,2,2-mepmaopomiman

1.3 r - Oy aleTHIEHHUHT Maccacu. Vic.H,) = 1.3/26 = 0.05 moib

2CG,H, + 50,= 4C0O;, + 2H,0 Teuriama Oyiinya mryH4a MHKIOpP alleTUJICH
Eanmmnan 2-0.05 = 0.1 mons CO, axpanamu. CO, HUHT ymymui mugopu 14/22.4
= 0.625 morb.

Hemak,C3Hg + 50, = 3CO, + 4H,0 Tenranma OyiiMda TPOMAHHU EHUIIUIAH
0.625 — 0.1 = 0.525 monp CO, axpananu, o6ynaa peaknusra 0.525/3 = 0.175 momns
C3Hg0.175 - 44 = 7.7 T xupwuIras.

VYraeroaopomniap apiaammMacuHuHT Mukaopu 1.3+7.7 = 9.0 r ra tenr, OyHaan
HNPONAHHKUHT YIYIIU: 0(CH) = 7.7/9.0 = 0.856, éxu 85.6 %.

2-Tommmpuk. 1-0yrun Ba 2-OyTHH apanammacujgaH 2-OyTHHHH KUMEBHIMA
ycyn OuiaH KaHnai aXpaTUIl MyMKHAH?

KaBo06. ApamammaHu KyMmyll OKCHIWHHMHT aMMHAaKIard OSPUTMAaCHIaH

VyTKazum kepak oynaau. bynna 1-0yTuH Kyinaaru peaxius Oyitnda 1oTHIIaIu:

N _FIAIINHQIOH. N aq

-2NH; -H,0 o

Ayemunern yuanuo Kucioma OulaH MaAbCUpIAWUO aAKPOJOHUMPUT XOCUT KULAOU.
Axpunonumpun noauaxkpuronumpui, AbBC-niacmux, cuHmemux Kayyyk, CUHRMemuK moauap 6a
YUAHIMUTYETTION03A, AKPULAMUO, MeMaKpuiam, 0YExaap, 00PMOHOOPULAp, 2IVMAMUH KUCLIOMA
Uwab yuKapuuioa UuIamuIaou.
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2-bytun aca [Ag(NH3),]JOH Owmnan TtabcupiammMaiad Ba To3a XoJaTia
axpanaau.

3-Tormmupuk. DKBUMOJIEKYJISIp MUKIOp areTmiieH Ba Gopmanbaerus (CH,0)
apanmammacu 69,6 T KymMyll OKCHIWHUHT aMMakaJard SpUTMacu OWIaH TYJIHK
peaknusara Kupuirad. ApianmmaHuHr Tapkuounn (% Maccaja) aHUKIaHT.

Kapo0. Kymyi OKCUIUHUHT aMMUaKJIard 3pUTMAcH apajiamiMajard UKKaia
KOMITOHEHTJIap OMJIaH XaM peakusira KUpUIIaan:

= +Ag,0 —» Ag == Ag+

CH,0 +Ag,0 — Agy+ CO, + H,0

(peakius cxeMasapy CoAJaIaITUPUIITaH XoJIaTaa OepuiiraH).

Apanammanaru C,H,Ba CH,O mMukmopuHu X Moiib 1e0 KaOyn Kuiamus. by
apanamma 69.6 T KyMyll OKCHIW OwiaH peakiusra kupwmrad, 69.6/232 = 0.3
MOJIHM TAaIIKWJI 3Taau. bupuHum peakuusa Oyiinya X monb AQ,O peakumsra
KUPUIITaH, UKKAHYU peakius Oyinda sca — 2x moib AQ,0, xkxamu — 0.3 mMoib Ba
OynnaH, X = 0.1 TEHT dKaHJIUTH KYPUHAIH.

MeH) = 0.1 - 26 = 2.6 r;Mcho) = 0.1-30 = 3.0 1; apamamiMaHuHT YMYMHUM
Maccacu 2.6+3.0 = 5.6 r. Apanammanarvu KOMIIOHEHTJIAPHUHT Macca YIIyILIN: ((C:Hy)
=2.6/5.6 = 0.464, éxu 46.4 %: oo = 3.0/5.6 = 0.536 éxku 53.6 % ra TeHr.

1-Tormmmpuk. M.I'. KydepoB peakuuscu OVitnuya 3-mMeTHI-2-T€KCAaHOH
CUHTE3 KWIHMII Y4yH XOM amé cudaruma amneTwIeHHUHT KaiiCu TOMOJIOTHHU
Tannam kepak? Peakius TeHrizamacuHu €3WHI, peEaKUMs IIAPOUTIIAPUHU
KYpCAaTHHT.

KaBo0. 3-MeTWI-2-TeKCAHOHHUHT TY3WIHII (POPMYJIACHUHU €3aMU3: TeKCaH
OynraHu y4yH acoc yIJIepoJl 3aHKUpHUAa OJNTUTA YriepoJ aroMmu Oymanu, 3-
yriepoa aromuna Metusl CHs- pagukanu xoitnamanm, -oH KylIuM4acu yriepo
3aHmKHpUIa OKCO- (KapOOHMJI-) TypyXw OOpIHTHHM €KW KETOH SKAHJIWTHHH

Oenrwnaiiiy Ba Oy rypyx 2 yriaepoj aTOMHIA KOWIaITaH:

Memunayemunern cye MapkoeHukoe xouoacuea mygoghux Oupuxaou: oacmnad opanux
maxcyrom myuunmazauw oapxapop oOyimacan "enon" memunsuHun cnupmu Xocun 0Oyiaou,
MeMUNBUHIUT CNUPMUHUHR KAUmMa 2YyPYXIaHUUUOAH YHUBEPCATl SPUMYEYU AYenOH XOCUL OVIAOU.
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0

w

KyuepoB peakuusicu 6yiinua cyB OUpUKHILIKA CYB MOJIEKYIacHIaH BOAOPO
axpanu06 MapKoBHMKOB Koujaacura MyBo(pUK OMPUKMIIMHM Ha3zapAa TyTaJuraH
Oyncak, yubor 1- Ba 2-yrmepon aromiapu (2- Ba 3-yriepoa aTtomiapuaa Oyia
OJIMAWIA YYyHKH 3-XOJIaTAa METWJI- PAJAUKAIA YKOWJIAIITaH, BAJICHTIIMK KOUAACH
Oy3winaau, yriaepoJ JOMMO TYPT BaJIGHTIM Ba O€Il BAJICHTIW OYyia OIMainn)

opacuaa x)ounamaau. Peakuus cxeMacuHu €3aMu3:

e g /O\(v

1-Tonmmupuk. AnerunaeH, METUIOpOMHUI, STHIOPOMU Ba HATPUA aMHJIHIaH
l-menturn cuHTe3 KuauHr. CunHTesnapna QolganaHuiarad Oapya peaxius
TEHIJIAMAJIAPUHU E3UHT.

/KaBo00. 2-ieHTUH TYy3WINIIKIA JacTia0ku xoM amé cudaruaa Oepunaérran
(dbparMeHTIapUHH KYPHIIT MyMKHH.
IMUJOPOMUO

Memunopomuo

auemujien

busnapra myHuHTrIEeKk HaTtpud amuau xam Oepwirad. IyHUHT y4dyH
AUETWICHHH HAaTUW aMuAu OWjiaH TabCHp peakuuscuiaH (QoiiaraHaMu3, CyHIpa
OJIMHTaH HATpUW aleTWICHUATa AJIKWITAIOTeHH] KYIHUO Makcaaaard MOIJaHd
XOCWJI Kwiamu3. Peaknusiiap Kylugaru KeTMa-KeTJIMKIAaru cxemanap Oyiinda

amajiara orajau.

Memun ayemunen (nponum) - MOIEKyaacuda yuma yeiepoo amomu, mypmma 6000po0
caknazam, bumma y4602u OV12aH aIKuH.

Ayemunennu eudpomayusicu - cumo6 my3aapu umupoKuod KUCI0ma MyXumuod CySHUH
oupuxuwuoup. by scapaén Hasouazom AXK iiynea kytiunean, kamanuzamop cugpamuoa kaomuii-
Kanoyuii-gpochamoan ghovoananunaou. Ayemunenoan ayemaiboecud 8a CyHepa CUpKa Kuciomd
UWNA0 YuKapuwl Y4yH Xusmam Kuiaou.
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= ¢ nann, 29N — Na+ NH,

= Na + NaNH, 22N Na = Na + NH,

— = + NanH, 22NFs, = Na + NH,
= Na + Br— —>» —— + NaBr

MycTakuia equnn y4yH TONIHPUKIAP

1-Tommupuk. AneruieH, MeTWIOpoMua, 2-OpoMmIporiaH Ba BOIOPOIIAaH

doiinananu®d, 2-MeTWINEeHTaH CHUHTE3 KUIWHT. byHpa Tommmpukmaa OepunmaraH
3apypuil HOOpraHUK peareHTAan (poiigamaHu MyMKUH.

2-Tommupuk. Kyiimmarn OupukMmanapHu Oup-OMpHIaH KaHAal peakius
€pmamuna dapkiaam MyMKuH: a) 1-OytuHHu 2-OytuHjaaH; 0) 2-neHTUHAAH |-
nenTuHHU? O30H7all, OKCUIal Kabu cudar peakuusuiapuaad GoilianaHuHT.

3-Tommmpuk. l-mponuHra HATPU aMHId, CYHTpa STUI XJIOPUA TabCUP
TTUpWITAHAA KaHnal OupukMa xocui Oynamu. bupuHdM Ba MKKMHYM OOCKUY
MaxXCyJIOTJIapUHU HOMJIAHT.

A-Tommupuk. M.I'. Ky4depoB peakiusacu Oyiinya: a) METHIITUIKETOH; 0)
TVATUIIKETOH XOCHJ KWJIHMII YYyH aleTHWJICHHUHT KalWCHh TOMOJOTJIapH Kepak
Oynaau? Peakuys TeHrIaMallapuHy €3UHT Ba IIAPOUTIAPUHH KYPCATUHT .

S-Tommupuk. M.I'. KyuyepoB peakiuscu MapoUTHIA STHUHrAa CYB TabCHUP
STTUPWITAHIA KaHAal OupukMa Xocwt 0ymamn?

6-Tonmmpuk. 1-OyruHHH Bomopoa Opomua OWIaH HWHEPT SPUTYBUWIAD
MYXHUTH/JIA PEAKIIMs CXEMACHUHU E3UHT.

7-Tommmpuk. 3-metmn-1-nentun HCl Omnman peaknus cxeMacHHH E3UHI,
XOCHJI OYNTaH MOJJaH! HOMJIAHT.

8-Tommmpuk. Aunerwinennn nuanug kuciora (H-C=N) Ounan peaknusiCHHHA

€3UHI.

Ayemunenea 6000po0 X10pud OUPUKMUPUICA - BUHUWIXAOPUO, YV V3 Hasbamuoa
UHUYUAMOPAAD UUMUPOKUOA noauMepianca noausunuaxaopuo IIBX xocun 6yiaou.

Ayemunenea 6000po0  mopuod  Oupuxmupuica - SUHUIGMOPUO,  BUHULGMOPUO

noaumepaanca noausunurgmopud I[IB®@ xocun 6ynaou.
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OnuHum ycyJuiapu
1-Tonmupuk. Wkkum KYIWHA yriepoj aToMjapujaa XJop KoilamiraH
IUXJIOpAIKAHHU MYJ MHUKIOP HIIKOPHUHT CIUPTIArd SpUTMacu OuiaH KaiTa
UIUTAaHAW. AXpanud YUKYBYM Ta3HUHT MHKAOPH JAcTIA0KU TUXJIOpATKAHHUHT
MUKIOpHUAaH 2.825 mMapTTa KaMm 3KaHJIUTH aHuKiIaHau. Jlactinabku OMpUKMaHUHT
Ba PEAKLMs MaxCyJOTIIAPUHUHT TY3WIMIINHNA aHUKJIAHT.
Kapo0. /[uxnopamkaHHM MYJI MHMKIOP HIIKOPHHUHI CIHMPTIArd 3pUTMACH
OWIaH KaiiTa WIJIaralia Kaimid XJIOPHUI, CYB Ba aJIKWH MOJICKYJIaJapy aKpayiain:

C,HzCl, + 2KOH [CHOH] —» C,H,, + 2KCl + H,0

Peakuus cxemacura moc pasuiiga (14n + 71) r maccanu 1 mons C,H,,Cl, nan
(14n-2) r maccanu 1 monb CyHy,.o axpananu. [lapra kypa,
(14n - 2) x2.825 = 14n + 71,
Ooyuman n= 3. [lemak, 1,2-guxjopmponanaad XOCwi OYIyBUM alKHH - TMPOIUH
CH3—C=CH »Kkannauru Mabiaym Oynaau:
Cl
AN TEaHe =

Cl

2-Tommuumpuk. 1,1-mubpomM-3-MeTUSIOYTaHHU MY MUKIOP HIIKOPHUHT
coupJard JpuTMacu OujlaH  peakiusi TEHrJlamMacuHu  €3uHr. Peakuus
MaxCyJIOTJIApUHU HOMJIAHT .

7KaBo0.

Cl 5 KOH [c,HOH]
—_—2 5 —
>/\ “2KCI; - H,0 —
Cl

3-memun-1-6ymun

3-Tommmpuk. Kyiuaaru ysrapuniap KeTMa-KeTIMTMHU aMalra OIIMPUHT

(xap 6up Xocui OYJIyBYM OpaJIUK Ba OXUPTYU MaXCYJIOTHU HOMJIAHT):

C—>CaC, — = — =— — L—\
CIJn

7KaBoo.

1 ke xanvyuil kapouooan 400 rumpeavwa mosa ayemuieH oAUl MyMKUH.
Xocun 6ynuwu mymxun oynean oup meua cmepuouzomepiapoan gaxam oOummacu acocuti
maxcynom cughamuoa Xocun OVIysuu peakyusiiap cmepuoceiekmus peakyusiap 0etiuniaou



165

Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

" ¢+ ca0 —» cac, + CO{

Kanvyuii Kapouo

2.
CaC, + H,O —» Ca(OH), + =

auemuien,
IMUH

3.

GUHUIXTIOPUO

noaumepnaus. [ \

o Lol

nwmsuuuftxfmpud

MycTakni e4uiln Y4yH TONIIMPUKIAP

1-Tonmupuk. Kyituaaru aurajoreHiain X0oCWIalapHU UIIKOPHUHT CIUPTIArd

SpUTMAcH OWJIaH peakmusuIapuHu E3uHT: a) 2,2-nubpomoOyTan; 0) 1,2-nmubpom-3-

meTwiOyTan;  B)  1,2-mubpomOyTtan; T)  2,2-guxjopripornad.  Peakrus
MaxCyJIOTJIaPUHU HOMJIAHT.

2-Tonmmpuk. Kyiunaru y3rapuiiapHi amalira OIUPUHT, OPAIHK Ba OXHPTHU

MaxCyJIOTJIApHHU HOMJIAHT .

H,SO Br
>/\OH2_%,A_2P,BW,C

3-Tommupuk. 2,2-auxaopOyTaHHU HATPUH TUAPOKCUIHUHT CIUPTAATH
SpUTMAcH OWJIaH PEAKIUSCUHU E3WHT. XOCWI OYJITraH aJKuH: a) cyB OwiaH; 0)
opom (1 ™Momp) Owman; B) OJTWI CHOUPTH OwiaH (peakius MEXaHU3MUHU
TYIIYHTUPUHT); T) CHpKa KUCJIOTa OWiiaH KaHAail Tabcupiamaad. Xocuia OyiraH
Mo AalapHU HOMJIAHT .

4-Tonmmpuk. Kyitnaaru y3rapuiiapHi amaira OIMPUHT, OPAIUK Ba OXUPTU

MaxcCyJ0TJIapHU HOMJIAHT':

1400 °C A NaNH,, NH; - B CHBr ,

CH,
S-Tonmmpuk. Kyinnaru y3rapunsiapHu amainra OLIUPUHT, OPAJIUK Ba OXUPTIU

MaxcCyJ0TJIapHU HOMJIAHT':

J
Br 2KOH cnupm A NaNH,, NH; - B S
Br -

v
O

Xosupeu eakmoa ayemunien uwiad YUKApuuL ap3oH MOWKYMUD 3aXUpanapu Masicyo
oynean xamoa y3 anexmp marnoaniapuea sea oynrearn mamaakamiap - Aecmpanus, XuHoucmou éa
JKanyouii Agppuxa oasnamaapuoa pugoxciaHud 60pmoxoa.
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6-Tommupuk. AJKaHIApHUHT TeMHHATl Ba  BUIMHAT  JUTAJOTCHIIH
XOCUJIanapuIaH 1-meHTHH XOCWJI KWJIMHT. XOCHI OYAraH aJIkWHHUA CUMOO Ty3J1apH
(HgSO,) mmtupokua KHCIOTa MyXHTHAA CyB OWJIAH THIPOTAIMS PEAKIHICUHU

€3UHI BAa MEXaHU3MHUHU TYLIYHTHUPYHT.
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CHAPTER

6

CYCLOALKANES
LUKJIOAJTKAHJIAP

[uxnoankannap — XankKanw YTJIEPOA CKeNeTwid, (akTruHa o-(curma) OoF

caknarad, CpH,, ymymwuii QopMmynaiu TOMOJOTUK KaTop XOCWI KHUJIYBUU
YTII€BOJ0POAJIAP.
6.1 LlnkynoaJKkaHJAPHUHT HOMEHKJIATYPACH BA H30MEPHSACH

HNIOITAK  HOMeHKnaTypacu Oyiinuya  NUKJIOAJIKAHJIAPHUHT  HOMU
aJIKaHJIApHUKUTA MOC Kypuiaau, yilapaaH (GakaTtruHa "mukio-" o KYyIUMYacuHu
Ky ounan dapkiiaHau.

[uknoankan TY3WJIWIIMHU TACBUPJAIIHUHT OJAMM YCYlIHM T€OMETPHUK
makiapaas Qoiigananui xucoonanaau (yaOypyak, TYpTOypyak Ba X.0.), OyHIa
maka oypuaknapuna metusieH — CH,- rypyxu cakinanaau n1e0 TacaBBYp KWJIMHAIU.
L{ukmHUHT yTIepoj aToMjapu Ba yiapra OMpHUKKaH BOAOPOJ aTOMJIApH OfaTnaa
Tymupu6 KONIMPUIAAN. YpUHOOCAp aTromyiap KM aToOMIap TI'ypyXH YIIepon

CKeJeTH OWIIaH BaJICHT YM3UFH €paaMuaa OOFIaHaIN:

In organic chemistry, the cycloalkanes (also called naphthenes, but distinct from naphthalene) are
the monocyclic saturated hydrocarbons. In other words, a cycloalkane consists only of hydrogen and
carbon atoms arranged in a structure containing a single ring (possibly with side chains), and all of the
carbon-carbon bonds are single. Cycloalkanes are named analogously to their normal alkane
counterparts of the same carbon count: cyclopropane, cyclobutane, cyclopentane, cyclohexane, etc. The
larger cycloalkanes, with more than 20 carbon atoms are typically called cycloparaffins.
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HZC\
CH
H2|C/ > H,C—CH,
CH
H,C —CH, /
e o, CH,
N\
/\ Re—on,  r T
H,C CH2
yukaonponan \CHZ/

uuknodyman

WUKTIONneHman

UUKI02eKcan

[uknmaru aromnap conura kapa0, yu Ba TypT (Cz- C4) yriiepomnu Kyiin
uukiuiap, oem - yu 6up (Cs - Cypq) yraepoaniu ypra HUKIIap Ba yrjiaepoJ cou 12
tajan (Cq1<) Ky OyiaraH Makpoukiuiapra OyjavHaIu.

Arap mukiga 6up Heura ypuHOocapiap 6yica, ypunbocap cakiaran yriepoa

dTOMHU KHMYHMK paKaMIa ora 65"J]I/IIIII/I TabMUHJIAHYBYY TOMOHIOAH YIJICPOI aTOMJIapHU

1,4-oumemun-2-smun- \G/\/

UUKII02€KCaH

paKamJiaHau:

1,2-0umemun-3-nponun-
YUKIOneHman

[uknuk yriaeBoAgopoAjapiaH TAlIKWI TONraH Oup BaJEHTIIM pajgukaiiap,
AUKIUK YIIEBOAOPOJA paJuKalapy KaOW HOMJIaHAaaW, OYHUHI YYYyH -an

KYIIMMYaHU -147 KyIIuM9a OWIaH aIMaImTapriIaan (IIUKI00KTaH - IIMKJIOOKTHII):

7 O O

uukaonponui HUKIOneHmui UUKIT102€eKCUl

[{uKkI0aIKaHIAPHUHT TY3WIUII H30MEPUSICH XAJKAHWHI Yidamjapu OuiiaH
OOFNIMK, OMajMallraH LUKJIOAJKaHIap Y4YyH TIEeOMEpPUK H30Mepus XaM Oop.
Mynnait KuinO, MUKIOANKAHIAP YIYH Y4 Typ U30Mepus Ky3aTUIau:

1) xaynkagard yriepoj aTOMJIapUHUHT COHU OWJIaH OOFJIMK M30MEpHS:

The cycloalkanes without side chains are classified as small (cyclopropane and cyclobutane),
common (cyclopentane, cyclohexane, and cycloheptane), medium (cyclooctane through cyclotridecane),
and large (all the rest). Each is an isomer of its alkene counterpart - for example, cyclopropane has the
same chemical formula (CsHg) as propene.
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J U

UUKI02eKCaH Memu-

nponu-
UUKI00yman ponun
YUKIIONEeHMAaH YUKN00yman

2) ypuHOOCap yriiepo] aToMJIapyu COHUTa OOFIINK U30MEPHSI:

DOISe

1-memun-2-nponun-
UUKL02eKCan 1,2-ousmun-
UUKIL02EKCaH

3) XxanKagaru YpuHOOCAPHHHT JKOMIANTyBUra OOFJINK H30MEPHS:

J 00

1,2-oumemu- 1.3-oumemu- ”»
UUKI02eKCan QuKROZeKCan 4-oumemun-
UUKI02eKCan

[uknoankanmap ymymuii ¢opmymacu oup xun (C,Hp,) Oynran amkenmap

Oowan cuHduit n3oMepap xucobdanaHaIu:

ayd

1-oymen

UUK00Yyman

Nkxku Ba yHHaH OpTUK YpuHOOCapiap CakJIOBYM IIMKJIOATIKAHIAD YYYH,
reOMETPUK M3oMepus Ky3aTuiaau. Mkku ypuHOocap xanka TeKUCIUTHHUHT TYPIIU
TOMOHJIApHAa JKoWIamraH Oyica TpaHC-U30MEp, HKKM YpuHOOCap Xalka

TEKUCTUTUHUHT OMp TOMOHHU/IA YKOUIaITrad O0yica nuc-u3omMep JIeHuiaiu:

yuc-1,2-oumemun- mpanc-1,2-oumemun-
YuKI0npoOnan YUKI0NRpONaH

I'eomernpuk wm3omepust (yuc-, mpaunc-uzomMepus) TeMuHan (Oup yriiepon
aToMHMJla WKKM ypuHOOcap SKOWJalraH) XxojaTjiapjaH Talkapu Oapua

Ty3WJMIIapaa MaBxya Oynaau.

Besides this standard definition by the International Union of Pure and Applied Chemistry
(IUPAC), in some authors' usage the term cycloalkane includes also those saturated
hydrocarbons that are polycyclic. In any case, the general form of the chemical formula for
cycloalkanes is CyH:,+ -, Where n is the number of carbon atoms and r is the number of rings.
The simpler form, when working without focusing on rings is CnHz).
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6.2 [{uKJI0AJIKAHIAPHUHT TY3HIHIIH

[{uknoankannap KUMEBUN peakuusiapaa Typiinda XyCYCHSTIApHH HaMOEH
ATaJN: LUUKJIONPONAaH Ba HMKIOOYyTaH alkeHjap KaOW OMPUKHII peakIusiapura,
IUKJIONIEHTAaH Ba IMMKJIOTEKCaH dca ajKaHjap KaOu YpWH OJUII peakiusiiapra
kupuimaan. by omun kymiad onuMiaapHu y3ura xanbd KWiIraH Ba yiapJaH Oupu A.
Baiiep 6ynu6, "Oypuak KywiaHunuiap Hazapusicu" ned aramaau. Peakinmon
KOOWIMSATHUHT OyHAal V3rapuiidHa y, OOFJliap opacujard WYKA OypYaKHUHT

aNKaHjgapaara Hopmai Oypuaknapaad 109°28' yekunuin OunaH TYIIyHTHUPAIN:
: ; (109°28" - 60° )/2 = 24°44° (109°28" - 90° )/2 = 9°44°
O (109028, = 108o )/2: 0044, (109028’ _ 1200 )/2 - _5016'

Xanka wW4YKkM Oypuakiapu XOcCwi OynuimMaa, ajkaHjapaard Hopmal

Oypuaxnapaan 109°28' yvekunum Tydaiinm Oypyak KywIiaHHILIApU XOCHI OViIaiu.
by xyunanumnap baiiepaunr Oypuak KywiaHunuiapu 1ed aranaiu.

Xucobnanutap Oyitm4a oiaTH ab30JIM Xajaka Oekapop Oyiuim kepak (Oypuak
KywiaHdmy - 5.16), JekuH TaxpuOanap UUKIOreKCaH TOMOJOTHMK KaTOPHHHT
aBBAJITM BaKWJUIapUJaH OapKapop SKaHIUTHHM KypcaTaau. by mukinoankanmapia
Oypyak KywIaHWIIK OwiaH OWpra TOPCHOH KYy4WIaHHUII XaM MAaBXYIJIUTHHU
ownanpaIu.

Kumésuii 6oz2napnu umapunuwiu namudcacuoa Xocun 0Y1yeyu Kyulaunuil,
MOPCUOH KYUNAHUW OeUUunaou.

Ontn ab30mM Xajlka KywId TOPCHOH Ba Oypyak KyWIAHHIUTAPWHUHT
MaBXXyJTUIN Tydainm Oup TeKUCIUKa *xKoiramra onMaiiau. L{ukimorekcanaa kam
KYWIAHUIIUTH TeKUC OYIMaraH T€OMETPHK IIaK/UIH, G-OOFaap arpoduaa yriepos
ATOMJIAPUHUHT alJaHUIIM XUcoOWra KOH(GOPMAIMOH TY3WIHILIAD BYXKYyAra

kenagu. Llukimorekcan ydyyH MKKUTa OapKapop MIAKIUIap - «KPECciao» €KH «BAHHA»

In cycloalkanes, the carbon atoms are sp*-hybridized, which would imply an ideal
tetrahedral bond angle of 109° 28' whenever possible. Owing to evident geometrical reasons,
rings with 3,4, and (to a very tiny extent) also 5 atoms can only afford narrower angles; the
consequent deviation from the ideal tetrahedral bond angles causes an increase in potential
energy and an overall destabilizing effect.
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mIaKuiap Mapxyn OynuO, Oy KoHpopMauusigapAa KyWIAHHIIAD MHUHUAMAI

Kuitmatra sra oynaau:
¢ o
“Kpecno” “Banna”
Kongpopmayuscu Kongpopmayuacu

[yaunar yuyH Oemr Ba ONTH ab30JM XaJKalap KUMEBHM peakiusiapiaa
Oy3WJIMaiiii Ba alKaHJap YPUH OJUII peakIusiapura KUpUIIaiu.

«Kpecno» kordopmanuscuaa C-H 12 ta Gornmap MKKM Typyxra OyiauHaIu.
OnTura OoFap xankara Mojiekyja nepudupusicu Oyitmua paguans WyHairaH. by
Oofap 2KBatopuain Aed aTtajiaau Ba «e€» CUMBOJIM OwinaH Oenrunananu. Komrax
ointuta 00F Oup-Oupura kaTbui napamwien hynaiarad. by Oornap akcuan Oornap
nehunagM Ba «a» CHUMBOJM OujlaH OelruiaaHagu. YJIApHUHT Yy4YTacH Xajka

TEKUCIUTU Oyiinya Oup TOMOHra yHanraH, KOJTaH ydTacH 3ca KapaMma-KapIliu

TOMOHTA iyHanaau Ba Oy Oornap HaBOaTMa-HaBOAT Kelau:

H

H

akeamopuan (e)
C - H éoznap

akcuan (a)
C - H 6oznap
[ukonponanaark yriieposa - yriepo OOFJiap XaM aloxXuja XyCyCcHsTra ora.
['eoMeTpuK miakiura Kypa MUKIONPONaH MOJIEKYIacH TYFpU Oypyakiii y40ypuax,
BaJieHT Oypuakmapu 60°. bapua Bojgopox aromiapu Xxaika TEKUCIUTHIAH
YEeKHWHTaH, Ky4IH TOPCHOH Ba Oypyak Kywianuiuiapu masxyna (109°28" - 60° )/2 =
24°44° (6.1-pacm).

[{ukonpoonaH MOJIEKYJIaCHUIaru Karop KUMEBUU pEAKLUATIAD XaJIKaHWUHT

Eclipsing of hydrogen atoms is an important destabilizing effect, as well. The strain
energy of a cycloalkane is the theoretical increase in energy caused by the compound's
geometry, and is calculated by comparing the experimental standard enthalpy change of
combustion of the cycloalkane with the value calculated using average bond energies.
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OUMJIMIITY OWyIaH OOpaJiu.

bynpait xomar 37€KTpOH TY3WIMIIMHUHT V3Ura XOCWJINTA OWJIaH XaM MOC
KeJaau. YIJepoJa aromiapu Sp3—r1/16p1/m OpOUTAINIAPUHUHT {3ap0 UTAPIUIIN
HaATWKAacuIa yJIapHUHT OMp-OMPUHU KOIUIAIIN XaJlka MalJJOHUIA dMac, sAPOJIapHU
OMpNAIITUPYBYU YIJIEPOA aTOMIIApU TYFpPU YU3UFU OWIIaH »Mac Oalik¥ Xaika
TEKUCJIUTHIaH YeKUHUII OWJIaH MakcuMmyMmra sputinwiaan. byanait xonataaru C —

C 60or xocun OynuiuHUA G-00fF 1ed 6ynmaiau. by 6ornap - Ba m-00fnap ypracu

xuco01ann6, «6anany 6oriap €ku t-0ofnap ned aramaau (6.2-pacm).

Q
QP *)
Ol >

o

6.1-pacm.l{uxnonponan monexynacu

6.2-pacm.l{uknonponan monexynracuoaeu «banany 602

By Oornap c-0ofnapra HucOaTaH KaMpOK KOIUIaHaJAM Ba KUMEBUN peakilus
BaKTH/a OCOH Y3UJIaIH.

Kyunu Oypua Kywianuin octTuaa Oyiuiura KapamacaaH, Y4 ab30JId XanaKaiap
Oup TeKkMCIMKAa >KoWmamaaw. LlukmonmponmaH - SroHa TEKHC XalKa, Kydid
KYWIAHHII Y49 ab30J1U XAJTKAHUHT 0€KapOpJIUTUHU TAbMUHIIANIN Ba alIKeHJIap Kadu
OMpUUII peaKIusIapura KUpUIIaan.

TypT ab3onu xanka HUKIOOYTaH KaMpOK KYWIAHHIN OCTHIA OYynaau Ba

KaMpPOK XaJIKaHW OYNJINIITHN OounaH 6HpHKHHI pCaknusIapura Kupumaman.

Conformations of cycloalkanes, their different strain contributions also with respect to
reaction rates, and methods for their characterization are discussed briefly in the Wikipedia
section Conformational isomerism. Molecular mechanics calculations are well suited to identify
the many conformations occurring particularly in medium rings.



173

Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

6.3. [lukJj10aJKaHJIApPHUHT (PU3UK Ba KUMEBHUI X0ccanapu

Dusuk xoccajaapu

[{uknoankan omarna yriaepoj aToMJapH TeHr OyiraH ankaHiapra HucOaTaH

IOKOpH KaifHaIll Ba CYIOKJAHHII Xapoparjapura sra, 3UWInrd XaMm tokopu (6.1-

*anBain). Tapku® Oup xw1 OYIuO, XalKamard yriepoi aToMJIapd COHU OPTHIIH
OusiaH KalHalll XapopaTu XaM OpTaiHu.

Properties

Liquid density

Alkane Formula Boiling point [°C] = Melting point [°C] [g-cm~] (at 20 °C)

Cyclopropane  CsHs -33 —128

Cyclobutane CqHs 12.5 —-91 0.720
Cyclopentane = CsHsp 49.2 —93.9 0.751
Cyclohexane CeH12 80.7 6.5 0.778
Cycloheptane = C;Hy4 118.4 —-12 0.811
Cyclooctane CgHis 149 14.6 0.834
Cyclononane CoHis 69 10-11 0.8534
Cyclodecane CioH20 201 9-10 0.871

Huknonpomnax, HUKIO0yTaH HOpMan mapoutiapiaa - ras, Cs — Cys-CyIOKIUK,
C17Ba yHAaH I0OKOpH XaJKaJIap - KATTUK MOJAJAIapaup.
KuméBuii xoccanapu
[[MKknoankaHIApHUHT  KUMEBUM  peakuuslapAaru  y3ura  XOCJUIH,
LUKJIONPONAHHUHT  KUMEBUU  Xoccajlapyd  QlKEHJap  XyCyCHATH  OwiiaH
Vxmanumruaup. [{ukimonponanHUHT KYTIa0 peaknusiapy Xajlka OUMIUIIN OWIaH
o6opagu. Ilukmobyranga Oy XycycusT KaMpok Ky3aTwianu. llukmonentan Ba
IIUKJIOTeKCaH/Ia XalKa OYWIMINK OwiaH OopaauraH peakiusuiap WYK Ba yiap
KYIIPOK aJKAHJIAPHUHT XyCYCUATIIAPUHU TAKPOPJIANIN.
Ianorennam. [uknonapaduHiapHUHT TaloreHjap OWIaH peakuusuIapu
XQJIKAHUHT KaTTa KUYUKJIUTY OWjIaH OOFIHNK TypJid MyHAIHUIIIAp/Ia aMmara OIIa Iu.
[{uknonpornan Ba YHUHT TOMOJIOTJIApU TajOTreHiap OWiaH XajdKaHW OYMIUIIN

OpKaJIM TabhCUPJIAIIA]IN:

The simple and the bigger cycloalkanes are very stable, like alkanes, and their reactions,
for example, radical chain reactions, are like alkanes.


https://en.wikipedia.org/wiki/Cyclopropane
https://en.wikipedia.org/wiki/Cyclobutane
https://en.wikipedia.org/wiki/Cyclopentane
https://en.wikipedia.org/wiki/Cyclohexane
https://en.wikipedia.org/wiki/Cycloheptane
https://en.wikipedia.org/wiki/Cyclooctane
https://en.wikipedia.org/wiki/Cyclononane
https://en.wikipedia.org/wiki/Cyclodecane
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Cl
v + Cl, —» /\
Cl

YUKTIONPONAaH
1,3-0uxnopnponan

[uknoOyTaH Xajka OUYWIMIIM Ba CakKJaHUIIM OWIaH WKKUA WYHAJIMIIIA

TabCUpJIaIlaau:

Cl
/\/ 1,4-0uxnopoyman
Cl cl

— + HCI

+Cl,

yuknodyman

XJ1OpUUKI00yman

[{ukiioneHTaH Ba HUKIOreKcaH akaT YpUH OJIUILI PEeaKLMsICUTra KUPUILIAIN:

Cl cl
+ Cl, » + HCI +Cl, —» +HCl

UuKjionenman XJIOpUUKionenman UUKTI02€KCAaH XJIOPUYUKTIO2EKCal

I'maporaJjiorennani. [uknomnpomnan Ba YHUHT roMoJjoriapu
rajioreHBojiopoiap 6mwian MapkoBHHKOB Koujacura MyBOGHUK XaJlKa OUMIIUIIN

OpKaJIM TabCUpJIAIIaIn.

+ HCl —» /\/
cl

MemunyuKIonponan 2-xnopoyman

VYpra Ba Makpoxajkajgap rajJoreHBoJopoajiap OuiaH TabCUpaniManim:

chu%

UUKTIOneHman

+ HCl >=»
uurcozexcan
Tuapupaam (kaiitapuin). By peakiust XxaM MUKIOANIKAHIAp YYyH Typiinuda
amanra omaau. Kyitn nukioankannap, OMpUHYN HaBOATAA ITUKIOMPOIAH IOKOPH

peakimoH (daomtmk HamMo€H »dTamud. Hwukens KaTaamsatopuja IHKJIOMPOIIAH

The small cycloalkanes — in particular, cyclopropane — have a lower stability due to
Baeyer strain and ring strain. They react similarly to alkenes, though they do not react in
electrophilic addition, but in nucleophilic aliphatic substitution. These reactions are ring-
opening reactions or ring-cleavage reactions of alkyl cycloalkanes.
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mosiekyinacu xankacu 80 °C ouwmsica, nukinoOyran Mosiekyiacu xaiakacu 200 °C
oumnanu. IlnaTtuHa karammzaropumad (oialaHUITaHaa ITUKIONPONAH XaJIKacu

XOHa Xapoparujaa ouuia Oomwiaca, IuKIo0yTaH xankacuau oumin yuyH 50 °C

Xapopar Tanad 3THIaIu:

v +H, PL20°C, N\

nponan
yuxonponan

+H, PL20°C, N

oyman

UuKk00yman

bemn ap3omm xankanap pakaTruHa FOKOPH XapopaTiap/ia Ouniiaiu.
Ontr  ab30daM  Xalukajgap TUIpUpJIAIl  KaTadu3aTopyd  UIITUPOKUIA

KU3IUpWITaHIa IETHAPUPIIaHaIA Ba apOMaTHK OupHKMaap XoCui Oyiaau:

Pt, 350 °C
O P O + 3H2

UUK02eKCan benszon
Oxcuanam. bapua muKiIoankaHiap Xajlka OYWIHMIIKM OWIaH OKCHAJAHUO,
yIAEpOA aTOMIIAPH COHHU CaKJIaHTaH MKKHA acOCITUK KapOOH KHCIoTaiap XOCHII
Oynanu. Ynap my Xycycusartiapu OWias, yriaiepoa COHM Kamaluiu OuiaH KapOoH
KHUCTIOTaNIap Ba KapOOHWIIM OMpHUKMajap XOCWI KWIYBUM U30MeEp OyiepuHIapaaH
dapkianaau:

v + 0 — HOOC/\COOH

yuxonponan 1,3-nponanouxapoon kucroma
(manon kucnoma)

COOH
SN

1,4-6ymanouxapébon kucnoma
(kaxpabo kucnoma)

O + [0] — HOOC/\/\COOH

YuKIONeHman 1,5-nenmanouxapoon kucnoma
(erymap xkucnoma)

+ [0] > HOOC

Mlll(}l()ﬁy”ulll

AN CO00H

YUKI02eKCan 1,6-cexcanouxapoon Kucnoma
(aounun kucnoma)

+ [0] > HOOC

Cycloalkanes can be formed in a Diels—Alder reaction followed by a catalytic
hydrogenation.
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6.4 Iluk;10aJKAHJIAPHUHT OJMHUII YCY/JIApH

Hedtnan onum. [{uknoankannap HedT Tapkubuaa Kyn MUKaopiaapaa oynanu

(UMKIIOANIKAHIAPHUHT siHA OUp YMyMUH HOMHM HadTeHjmap ne0 aTaIUIITUHUHT

cababu xam myHna). Hegtu kaiita mmnam Owman acocan Cs - C; Tapkubiu
[IUKJIOAJIKAHJIAp aXKapTHIIa IH.

VYTrI1eBOIOPOAJIApHUHT JUTA0T€HIN XOCWIAJapuHu pyX €KU HaTpuil MeTajuiu

Oouan JACeTraJIor CHJIAIIl.

/CHZCI CH,
(C\Hz)n —»_Z;CZ,: (CH,),
CH,CI CH,
n=1273, ...

Wkku acociiv KapOOH KHCIOTaTapHu JAekapOokcuniam (KA3IAPHII):

0

o ca oo Oo LN OOH
0
OOH tHy, O + H,0

ApoMaTHK yrieBOAOPOJIAPHUA THAPUPIIAIIL;

+3H, p, t, Kam.
benson UUKN02eKCan
6.5 HukioajikaHJapHu KYJUIAHUWIUIITU
[Muknonapaguunap opacujga IUKIONEKCaH KaTTa aMalluid aXxaMmHsTra osra.
[{MKIJIOreKcaH LMKIOrE€KCAHOJ, LUKIOIeKCAaHOH, aIUIMH KHUCIIOTa, KalpOoJAaKTaM,
IIYHUHTJEK SpUTYBUWIAp HIIad uukapuijga ¢oinananmwiany. Lluknonponaxn

TUOOMETIa MHTAISIIMOH aHECTU3UK BOCUTA cudaTuia uiiaTuiIaan.

Medium rings exhibit larger rates in for example nucleophilic substitution reactions but
smaller ones in ketone reduction. This is due to conversion from sp® to sp’ states, or vice-versa,
and the preference for sp? state in medium rings, where some of the unfavourable torsional
strain in saturated rings is relieved. Molecular mechanics calculations of strain energy
differences SI between a sp? and sp® state show linear correlations with rates (as logk) of many
redox or substitution reactions.
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6.6 «Lluxkiaoankanjap» MaB3ycu 0yin4ya TONHMPHUKIAP €YU LT
Homenkiiatypa Ba usomMepusicu
1-Tonmmpuk. Kylinnaru nukinoankaHiapHu Ty3WIHII (GopmynaiapHu €3UHT:

a) 1-metun-2-3tunuuknodyras; 0) 1,2,3-tpuMmerun-uukionenras; B) 1,4-numeru-
2-stunuukiorekcad; r) 1,2,3-tpumermnuukionponas; a) 1,1-numerunnukiio-
IPOIIaH.

2KaBo0O:

-
A<

2-Tommmpuk.  [luknonmentaHHuHr  6ab3u  u3oMmepiapuna  (a3oBwii
M30MEPUSHUHT MaBKYAWIUTUHA TYITYHTUPHUHT.

Kapo6. IlukimonponaH MoJIeKyJacuJard yuTa YIJepoa aroMu Oup
TeKUCIUKAA skodmamanan. UIyHMHr ydyH AUMETHIIUKIONPONAH (IHUKIOTEHTaH
M30MEpHU) MOJIEKyJacuaaru Typid YIJepoJ aTomiiapuia >KOWjamrad (BHIMHAI
Ty3Wnuin) wukkuta wmetwn- CHjz - rypyxmapu, Oy TEKHUCIMKHUHT —TYpIid
TOMOHJIAPH/IA JKOMIamrad OYIuIy MyMKIH:

a) paavKajUlapu XajKa TEKUCIMTMHUHT OMp TOMOHHUZA >KoiyamraH OyHaait
JUaIMalIMHTaH [UKIOANKAHIIAP yuc-Uu3omepiapieinnanm,

0) paauKamlapy XaJKa TEKUCIUTMHUHT KapMa-Kaplld TOMOHH/IA JKOWiallraH

JOUaJIMallMHIaH OUKJIOAJIKAHIAP dcampanc-uzomepiap NeUnIain:

yuc-1,2-oumemu- mpanc-1,2-oumemun-
yukaonponan yuKOnponan

N30MepusiHUHT Oy Typu ceomempux usomepus JeHnUIaIu.

3-Tommmmpuk. Kyitnmaru yrieBomopoiiapHid HOMJIAHT .

[uxn - xanka énux cucmema mavHocuoa keaaou. Lluxnoanrxaunap CyHopn, yuxnoanxennap
ChHon2 ymymuii popmyna o6unan ugooananaou. bBynoa n sinu yenepod amomuaapu conu 3 8a
VHOaH Kyn OVaudu Kepax, 4yHKU OUp éxu ukku yeaepoo amomiapuoan Xaaka XOCuil Kuiuo
oyimatiou.
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AKX

A~

Kapo0. a) 1,2-TuMETWIIMKIONPONAH - TE€OMETPUK IIAKJI TEHT TOMOHIIU

K)&Z)
O
?

yuOypdak, JAeMaK XalKaJaa ydra yriiepoj Oy ajmkaHiapJard MpomaH OujaH MocC
KeTa/u, XalKa IUKJI0-, XaTKaJaru yriiepoJ aTOMIApHHNA paKaMiiall KepaK, METHII-
TYPYXJIADUHUHT MCTAJITaHWUHU CakjaraH Xajlka yriepoau Oup pakamu OwiiaH,

UKKUHYY METWI-TYPYXUHHU CaKJIaraHu 3ca 3¢a UKKU pakaMu OuiaH OenruiiaHau:

a)

ly tapuka: 0) 1,l-muMeTwINUKIONpPONaH; B) 1-3THII-2-U30MPOMUIIMKIO-
npomnaH; r) 1-MeTwI-2-3Tuia-1ukinooyran; 1) 1-MeTwi-3-nponuiiuKiIo0yTad; ¢)
1,2-nmumeTnn-3-3TUIUKIoONeHTaH; ) 1,2,3,4-TerpaMeTHIIUKIOreKcan; 3) 1-
METWI-2-U300yTUIIIUKIIONEHTaH;  ¥) 1-MeTuiI-4-u30npOonuIIuKIOreKcan; k) 1,2-
JTUMETHIT-3-3THIIIUKIOTeKCaH.

A-Tommupuk. CsHyp  Tapkubin  MOHOUMKIOATKAHIAPHUHT  TY3UJIUII
dbopmynanapuHu €3UHT Ba yJIapHU HOMJIAHT. [[ukiioankannap yuyH W30MEpUSHUHT
Kaiicu Typiapu xoc?

Kapo6. IlukmomeHTaH MoJekylacuaaru OemTa yrjiepomiap Kydujaru

TapKUOM YIJIepo ] CKEJIETIapUHU XOCHIT KUJIaIH:

O oA XL

Monekynaoa xanxanap conu bumma 0yica - MOHOYUKI, UKKUmMa oyaca oOuyuxi, yuma oyica
- mpuyukri 8a x.o. oeuunaou. Mkxku xaika ymymuil 0y1ean YukioaiKaHiap OUYUKIUK aIKaHaiap
CUHDUHU XOCUT KUTAOU.
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1 - nukiionenTax,2 - METWINUKIO00yTaH,3 - 1,3-AMMETHIIIUKIIONPOIIaH,

4 - 1,1-AuMeTUILMKIONPONaH,S - STUILIUKIONPOIIaH.

bemra Ty3uwnnm ¢QopMmymnacumaru yrieBoAOpOUIap XadKagaru yriepon
aTOMJIQPUHUHT COHM OwmnaH (apkiaHanu, OyHaa ymapHuHr ymymuil conu CsHjg
Varapmaiinu. 3omepussHUHT OyHIAW TYPU XAIKA U30MepUsac NeAnIaan.

3 Ba 4 nuKIap Xajakagard YpUHOOCAPHUHT XonaTu OwinaH (apkianuo,

U30MEPUSHUHT Oy TYpH Xo.1am uzomepuscu JeHnIaan:

A

3, 4 Ba 5 nukoankaHnap ypurOocapiapaaru yriiepoa aTOMIAPUHUHT COHHU

ounan dhapk Kunanu (€x 3auHdicup ypuHbOCapiapuHuHe u30Mepuscu):

AN

[Muknoankannap ankennap Ownad wu3oMmepiapaup. Llukionenrtan Ba

neHTeHnap oup xun ymymui tapkubra CsHig ara, JIeKuH yriaepoj CKeIeTHHUHT
TY3WIUIIY OniaH (apkK Kujaaad, MacallaH:

() A~

1-nenmen
UUKONEHman

2-nenmen 2-mémun-2-oymen

N3omepusinHuar Oy Typu cuH(uil u3oMmepus Jednnaan. 3 MOHAJA HUKKHU
TypJard TeOMETPUK H30Mep XojaTuaa OYiauIM MyMKHH - IHC- Ba TpaHC-
u3zomepiiap. JuMeTUIuKIONponal MOJIeKyJacuard UKKUTa METHI paJuKaiiapu
Typiu Yriaepoj aTomjapuaa cakjiaHaJAu Ba XajlKa TEKUCIUTHMHUHT TYypJu
TOMOHJIApHUJIA >KOWJAImraH OVJIMIIM MYMKHUH: XajKa TEKUCIUTUHUHT Oup
TOMOHHUA >KOMIANO IMC-U30MEPHH XOCHI KHIICA, XalKa TEKHUCIUTHHUHT TYPIH

TOMOHJIAp/1a KOMJIAIINO TpaHC-U30MEPHU XOCHUJT KUJIA U

A2ap uxkku xanka ymymuil 6up yenepoo amomuza 32a 6yaca, yiap cCnupoarkamuiap curnpuea
mancy6 xucobnanaou:cnupo-[2.2)-nenman, cnupo-|2.4]-cenman
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H H H
a 0
N3oMepusiHUHT Oy Typy T€OMETPUK U30MEpHUs IeUnIaan.
5-Tommmpuk. 2-0yreH Ba 1,2-IUMETHIIMKIONPONAHHUHT TE€OMETPHUK
U30MEepJIapuHU TaBCU(DIIAHT.
KaBo0. By wukkama Mojjga XamM HMKKH TEOMETPUK H30MeEpJiap XoJjaTuja
MaBXKyz Oyia onajay — 1uc- Ba TpaHc-:

— =

mpanc-2-oymen yuc-2-oymen

N N

yuc-1,2-oumemun- mpanc-1,2-0umemun-
yuknonponan YUKIONpOnan

6-Tommupuk. c-, - Ba "0aHaH" yrjaepoj-yrieposa Oofiap XOCuil OYIUIINHA
TaCBUPJIAHT. YJIApHUHT OapKapopIurura Kanjaa taBcudiap 6epuiil MyMKUH?

’KaoO. ©-00F OpOMTA/UTApPHHUHT SAPOJIApHU OHMPJAIITHPYBYM VKU OVinda
KOIUTAHMIIM HaTXKacujaa xocusi OYymanu. byHu Oypuak KywIaHHIIMCU3 XaJKalld
YIJIEBOIOPOUIAp OHIIaH GOFIACAK, G-O0F HKKH KYIIHH YIIEPOX aTOMIAPHHHT SP -
opoutaimapu C - C saponapuHd OUpPIAIITUPYBUM YM3UK OVitmda Oup-OupuHuU

KOILJIAIIY HAaTWKacuaa XOCUJl OYaau qeduill MyMKUH:

Karra Oypuak qunaHﬁmra ara XanKajapjaa, MacajaH IMKJIONPONaH/a,
KYIIHE YIIIepOX aTOMIAPH SP°-OpOUTAIIAPHUHT GHP-OUPHHH KOILIALIH, YIIEPOL
aTOMJIApUHU OOFIIOBYH Xam/Ia SApOJapHU OMPIAMITUPYBYU YM3HK Oypuaru Oyitrmua
amanra omaau. bynaait ycyn ounan kortanumu 109°5' skun Ba 6y opOuTamiapau

Oup-OMpHHM KUCMaH KOTUTAIIA XUCOOHUTa aMmara OIIa Iu:

Hegm - énysua moticumon mabuuii Oupuxma, y3uea xoc xuodea 3ea mypiu MOAEKYIsp
maccanu Mypaxkkao yeneso0opoonap apaiaumacuoar ubopam
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ATtomapau OOFnoBYM YK OVitna® opOutaimapHu KodaHWimd, Oy OOFjIapHH
sHaJla MacTaxkamJanau, «OaHaH» Oofnap ne0 artanaau, YKHUHT WUKKH TOMOHHU
Oyinua p-opOUTAIIIApHUHT OUP-OMPHHM KOTLIAIIKIaH X0CHI OYIyBUM TT-O0FIapra
SKUHIAmTApaan. «banan» Ba mT-OOFJApHUHT YXIIANUIUTH, Oy OOFJIapHU CaKJIOBYH
OMpUKMAJIADHUHT KUMEBUN XYCYCUSATIApPUHM yXmam Oynaumu OujaH Xam
acocna”anu. llukmompoman yd4yH, ajkeHiJapaard n-00F kabu snexTpodun Exku
paavKai OUPUKUII peaKkusiap Xoc.

o-bor xocun Oynuiuaa opOuTtamiap Oup-OMpUHM MakcUMasl KOIUIaau, -
O0OF XOcHJ OynuImMaa 3ca KUCMaH KYHAAJAHT KOIUIAHUIN Ky3aTWiaaau, «OaHaH»»
Oofiap Xocwsl OYyauIuMaa XaM KUCMaH KYHJaJdaHT OOFJIaHWIIHU KYpamus.
OpOutamnapHUHT KOIUTAHWIN Japakacd OOFHUHT MYCTaxXxKaMJIMK KaTTaJMTd
XUCO0JIaHA/IH, IeMaK OOFJIapHU 0apKApOPJIUK KATOPHUJA KOMIAIITUPCaK, KyHuaaru
KAaTOPHU XOCWJI KWJIaMH3: G-00F > T-«ObaHaH» OOF > m-00F.

MycTakua equin y9yH TOMIHPUKIIAP

1-Tonwupuk. Kyhingaru OupuKManapHUHT TY3WIUIT (GOopMyajlapHu E3UHT: a)
U3OTPONMIIUKIIOTeKcaH; 0) 1,3-TMMeTHIIUKIIONEeHTaH; B) 1-MeTHI-2-3THIIIHUKIIO-
npomnad; r) 1,3,5-TpuMeTHINMKIIOreKCaH; 1) IUIUKIOOYTWI, ¢) crupo-[2.2]-
TNICHTaH; 1) crupo-[2.4]-renTas.

2-Tonwupur. Xanka ymdamiaapu OwraH (apkjIaHyBYH 3 Ta M30MEpP IUKIUK
YIJIEBOJOPOIIAPHU E3UHT .

3-Tonwupur. CgHi, Tapkubmm n3oMep yriieBoJOpOMIaApHUHT (DaKaT TY3WIIHII
VU30MEpJIapHU E3UHT.

A-Tonwupux. a) 1-MeTun-2-3TUILHUKIONPONaH, 0) 1-MeTuna-3-3TUIIUKIO-

OyTaH y4yH r€OMEeTPHUK N30MEpJIapHU TaCBUPJIAHT.

bappenv (unenusuadan "6ouxa') - couunysuan ea CywK MOOOANAPHU XAHCMULL YIHO8
oupaueu; 1 negpm 6appenu = 158,987 nump, xanxapo 6eneucu bbls.
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S-Tonwupux. ®azoBuil nzomepu Oynran C;Hy, Tapkubiu xankaiu TypTTa
YIIEBOIOPOAHHHT TY3WIUIIH (pOpMyIacHHN E3WHT Ba yJIapHU HOMJIAHT.

6-Tonwupux. baliepHUHT Ky4JIaHUIIAp HAa3apUACUHU TaBcU(uaHr? Xanka-
JapHUHT OapKapopiuk cabaOWHU TYNTYHTUPYBYM KaHIal KOHYHUSATIAp 00p?

KuméBmnii xoccanapu

1-Tonwupux. MeTHIIHKIONPOIIAaHHN KyWHaIarn Mojajgaiap OWilaH peakius-

JapuHU €3UHT Ba XOCWJI OVYJIraH MaxCyJjoTJIapHM HOMIIAHT: a) KaTajau3arop
UIITUPOKHUIA BOJAOPOJ OuinaH; 6) Opom OmiIaH; B) BOAOPOJ OpOMHUT OUJIaH.

JKapo6. a) METWIIMKIONPONAaH XaJlKaHW OYWIMINK OWilaH TUAPUPIIAHA]IH,
OyH/Ia Xallka MKKHA WYHAIUIIIa TapyalaHuild MyMKUH Ba OyHaa u3oMep OyTaHmap
xocui1 Oynaau:

v o H, PL20°C, AN

nponaH R
yuknonponaH + H, Pt, 20 °C /\/

6ymaH

yuknobyman

0) OpoM TabcupHuAa peakiusl XaJKAaHWHT OYWIUIIM OuiaH Oopaiau Ba OyH7a

XaM MKKHUTa MaxcyJaoT AMOpOMOyTaH H30Mepiiapy Xocwi Oyiaau:

i: Br, \/\
Br Br

1,3-0ubpomoyman
1,3-0ubpom-2-memun

Br Br
f Br,
—
oyman

B) BOJOPOJ OpOMUTHUHT OMPHKUIITKH MapKOBHHUKOB KOWJAacura MYBO(UK
Oopanu:

AT ER RS

‘Br Br
2-opomoyman
2-Tonmupul§. BpOMHI/IHF KYﬁHﬂaFH MUKJIOAJIKaHJIap ounan peakuuAIapuHn
€3UHT: a) HUKJIIOIIPOIIaH, 6) OUKJIOIICHTAH, B) OUKIIOTCKCAaH. By peakuuAIIapHUHT

TypJIM4a amalra oMM cabaOuHU TYIIYHTUPHHT ?

Hegpm xazu6 onyeuu oasramnap, man. mouna: 1.Cayous Apabucmonu - 505; 2. Poccus -
480; 3. AKIII - 294; 4. Opon - 252; Xumou - 189; 5. Mexcuxa - 167; 6. Kanaoa - 173,4; 7.
Benucyanna - 180; 8. Kozoeucmon - 70.
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’KaBo6. a) OpoM wHMKIONpOMaH OWJIAH OCOH, XaJKa OYMJIMIIM OpPKaIH
peaxIusra KUpuIIau:
Br
v +Br, — LN\

Br

YUKIONpOnan
1,3-ouopomnponan

[{ukonenTan Ba NHKJIOTEKCaH Opom OwiaH ankanigap kKabw ¢akaTruHa

EpYFIIUK TabCUPUJIA YPUH OJIUII PEAKITUSICUHH Oepain;

Br Br
+ Br, — + HBr O + Br, —» O +HCl

yuKionenman Opomyuknionenman yuKnozeKcan OPOMUUKIO02EKCAH

3-Tonwupuk. Kyhunarn xypt OupuxMmanapHu dapkiam MyMKUH OyiaraH
KUMEBUM peakiusyiapHu Takiau@d KWIMHT: a) IUKJIONpONaH Ba TpomadH; O)
IIUKJIONPOTNIaH Ba MPOMHJIEH; B) |,2-IMMETHINHMKIONPONAH Ba HUKIOMEHTaH; T)
IUKIJI00yTaH Ba 1-0yTeH.

JKaBo6. a) nukiIONponaH OPOMHHUHI TYPTXJIOPAHU YIJIEPOAJArd 3PUTMACHUHH
KOPOHFYJIMKAA Ba COBYKIAa pPaHTCHU3NAHTHUPAId, NOpomaH OpoM SpUTMACHHU

dakarruna Epyrimkaa yapTpabuHadIIa Hyp TabCUpUAa AIMAITAHAN:

Br
AT 2N .
hv,
yukonponan Br /\ + Br /\ + HBr

1,3-ouopomnponan

0) LUKIONpONaH Kajdui MepMaHraHaT SpUTMACUHHU PaHTCH3JIAHTHPMANIH,
NpOIUJIEH 3ca Oy peareHT OuIIaH KyJla Te3 peaklusara KUpuiaim:

OH

N, KMo, HOL - A

-KOH, -MnO,
OH

B) 1,2-IMMETHIUMKIONPONAaH OPOMHHUHI TYPTXJIOPJAU YIJIEpOA 3SpUTMacU
OunaH KOpPOHFYJMKIA Ba COBYKJa TabCHpJalllajd, LUKIONEHTaH 3ca OpoMm
sputMacu OwinaH (akaTruHa yinbTpabuHadia Hyp UINTHUPOKUAA TabCHUPJALIAIH

(¥puH onMIlI peakuusCcH):

2018 wunoa wmegpm xom awécu sue Kyn comunean maxcyrom Oynean. Acocuil meghm
comyeuu oasnamiap, mapo AKII oonnapu: 1.Cayous Apabucmonu - 110; 2. Poccus - 96.6; 3.
Upoxk - 57.5; 4. Kanaoa - 54.1; BAA - 39.9; 5. Opon - 38.5; 6. Hueepus - 35.6, 7. Kysaum - 31.3;
Hopeezeus - 28.1.
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\V/ B W R
rp —» Br + HBr
Br Br

r) OUKI00yTaH KaJuii NEepMaHraHaT 3pUTMACUHU paHrCU3JIaHTUpManau, 1-
OyTeH Oy peareHT OWJIaH OCOH peaKIusra KUpUILAJIU:
OH

N\~ KMo, HO t,
- KOH, -MnO,

OH

4-Tonwupur. C4Hg Tapkubin yrieBogopoa METHWILMKIONPONaH, IUKI00yTaH
€xu 1-0yTeH SKaHTUTHUHHU UCOOTIIOBUN PEAKIUSIAPHU E3UHT.

Kapo6. Kanuii mepmMaraHaTHUHI CYBJIM SPUTMACUHU PAHTCU3JIAHTHPAIUTaH
yrieBogopon, 1-0yren xucodmananm:

OH

20°C 2

OH
Kosnran  Mertwnnukionponan — Ba — IMKJIOOyTawiapaaH — (akaTruHa

MCTHJINUKIIOIIPOIIaH 6pOM SPUTMACHUHHU PAHI CU3JIAHTUPAIA .

Br, \/\
_>
Br Br

By pearcHTIIapHUHT OWpOHTAacH OWJIaH XaM pEaKIUAra KUPHUIIMAaiIuraH
YTJIEBOIOPO/I IMKI00YTaH XUCOOTaHA M.

B) BOAOPOJ OpOMUIHUHI OMpHUKUIIN MapKOBHHKOB KoWJacura MyBO(HK

©]
. =Y
A H* ZBI@ Br

S5-Tonwupuk. Kyhunaru y3rapuiiap KeTMa-KeTJIMTH HaTWKacuja KaHaai

Oopau:

MaxcCyJIOT XOCHJI OViaau:
OH

3H, [Pd], ,  H,SO, t°C Br,

B— C D
t°C

2018 uunoa megpm xom awécu sue kyn comud oneau oasnamuap, mapo AKIII oonrapu:
1. Xumoii - 144, 2. AKIII - 129; 3. Xunoucmown - 74.7; 4. Anonus - 57.7; Kanyouii Kopes - 56; 5.
T'epmanus - 30.1; 6. Hmanus - 24.8; 7. Ucnanus - 23.2; @panyus - 20.6.
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2KaBoO.

O

OH -OH
5
O 3H27 [Pd] O 2804 O

enon UUKII02CKCANO enoxcucynvpokunoma

2uUOpoKcuben3on

O
OSOH

SEENe)

1,2-0uépom-

UUKII02EKCeH
UUKII02eKCaH

6-Tonwupuk. luknoankannap kumécunu owinran xonjaa 1,3-nubpomiponaH-
naH l-fionnponaHra YTuil MyuiapuHy Takau@ KUJIAHT.

Kapo6. Ilpomwmn #omua MUMKIONPONAHHU  BOJAOPOJ  HWOAMA  OWiIaH
TabCUPJIAIIYBUAAH XOCWI KWJIMHHMIIM MYMKHH, MOC PaBHILJIa TONIIUPUK €UYUMU

uKIIonponasaad 1,3-quépoMnpornanHu oJiuill OujaH OOFJIUK;

.
—

Br Br J

yuknonponan .
1,3-0udpomnponan 1-iioonponan

7-Tonwupuk. 1,A-TUMETWIIIMKIOIEKCAHHU OpoMJIalijaH XOCWI OVIyBUH
MOHOOPOMUTHUHT TY3WIHII (POPMYIACUHU E3UHT.
Kapob6. 1,4-1MMeTUIUKIOI€KCAHHUHT TY3WINIIN (POPMYTACUHU E€3aMU3:

By umxnoankan ankaHiap kaOW paauKkal YpUH OJHUII
peaknuscura Kupumaan. bpom Oy ypuH onui peaknusiapuga
xjiopra HucOataH kam ¢aona. Xjop Mojekyiagara Oapua
BOJIOPOJl aTOMJIApUHU OWp XWJ TE3JHMKAA YpPHHHH 3rajaca,
OpOM TaHJIOBYAH peaKluAra KUPUILIATU Ba Kyjldall IHEPreTUK
BAPUAHTIIAPHU TAHJIAW]IH.

ByHna ocoH yunaMuu yriiepog aTOMUIArd BOAOpOIIIap,
CYHIpa WKKWIaM4id BOJOpPOAJap Ba CYHIMHA OuWpiaMuu
yraepojjiap/iard BoJOpouiap anMamuHaau. by dopmynana
UKKUTA YyWwiamMud yriepoj artomijapu Oop. JlekuH acocwuii
Maxcynor cudaruga MoHoOpomankaH - 1-Opom-1,4-mume-
TUJIIUKIIOTEKCaH XOCHIT OYaau.

Heppmnu matiép maxcyromnapuea xavima uwiiaw y4 UYHAIUWOA aAMAled OUWUPUTULLU
mymrkun: 1. Kamanumuk kpexune, mepmux KpekuHe, 6UCOPEKUH2, KOKCAAW, UOPOKPEKUHZ,
oymym uwinab yuxapuw, 2. Pugpopmune, eumpomosanaw, uzomepnaw, 3. Moi, MYBD uwnab
yuKapuwl, aiKuIIaw, apeHaap oauul
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7-Tonwupuk. Kyiinnaru nzoMmep OupHvkManapHu Qapkiaml MyMKUH OYyiraH
peaKIusUIapHu E3UHT: 2-TICHTEH, 1,2-TUMEeTHIIUKIONPOIaH Ba IUKIOMECHTAaH.
’KaBo0. bepunran OupuxkManap opacujia 2-MeHTEHIMHA Kajluid MepMaHraHat

SPUTMACUHY PAHTCU3IAHTUPHUO peaKIusira KUPUIIAIH:

OH

NN KMnO, HZ(())OC= /\/\ + KOH + MnO,

OH

Konran Oupukmanapgan ¢dakarruda 1,2-1UMETUINMKIONPONAHTHHA OpoM

3PUTMACHHU paHI CU3JIAHTHUPAIN.

+ BI’2 —> W
Br Br

MycTaku/i e4uil y4yH TONIIUPHUKIAP
1-Tonwupuxk. Peakuussiapuu €3WHT Ba MaxXCyJI0TJIapHU HOMJIAHT

a) yuxnoneuman + Br, (300 C) —

0) yuxnonenmen + Br, (CCly)—

B) 1-memunyuxnocexcen + HCl—

2-Tonwupux. PeakuusiapHu E3WHT Ba XOCWI OYITaH MaxCyJaOTJIapHU

HOMJIAQHT .

a) yuxnonenmaron + HSO,4 (19 —

0) bpomyurnocexcan + KOH (cnupm, t9) —

B) xnopyukionenman + Na —

3-Tonwupuk. Xanka VYmadyamiiapu Owiad dapkinanyBuyn 3 Ta H30MeEp

ATMIMKIUK OWpUKMallapHu &3WHT. by yrieBomoposiap BOIOpOJ XJIOpHI OWiaH
KaH/1ail TabCUPIIAIIaIn?

4-Tonwupux. Kyiingaru OMpuKManapHd HOMJIAHT

AT G

Kannait «a» 6upukmanap Boopo1 OpomMu, XJjiop OuiiaH Tabcupiaaim?

Bowxa snepeemux Onepeemux 6yimazan
axmuéxnenap KVILIAHUIUWL COXANapu

Coxanap 6yiva

. Tpancnopm Canoam
HeghmOan ovidaranu P P

1973 diun 45,4 % 19,9 % 23,1 % 116 %

2018 siun 64,5 % 8,0 % 11,3 % 16,2 %
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S-Tonwupuxk. 1,2-TUMETWIIMKIONPOINAH Ba IUKIONEHTAH XOCHI KUIUHT. 1,2-
JTUMETHIIMKIIONPOTIaH Ba IUKIONICHTaH YIyH UKKUTAaH PEaKIns E3HHT.

6-Tonwupux. 1luknonpoman Ba MPOMWICHIAPHUHT. a) OpoM; 0) BOAOPOI-
OpoMuJ1 OMyIaH peakusIapUHU TaAKKOCIaHT .

7-Tonwupuxk. a) TUKIONEHTAaHHU IMKIONEHTEH wu3japujaaH, ©0) OyraH
METWIIHMKIIONPONaH U3JapuiaH KaHaal axKpaTUIl MyMKUH?

OnuHu ycyJuiapu

1-Tonwupux. a) 1,3-guxsnopOyranra pyx KykyHH, 0) 2,5-muOpomrekcanra
HATpUH TabCUP ITTUPWITAHIA KaHal OupukMaiap xocun 0ymaan?

7Kapo0. JluranoreHanikaniap HaTpUi MeTaUId €KU pyX KyKyHU OusnaH Biopu

peakMACH aHAJIOTH Kabu (pakaT MUKK MOJIEKYJIap TabCHP KypcaTaiu:

Cl

Cl + Na — + 2NaCl
+2Zn —» + ZnCl, ClI
Cl

MemuIyuKIoOnponan 1,2-0umemunyuxnooyman

2-Tonwupuk. llukioankanmaap OJNHIIHUHT KEHT KYJJAHWIQJAWTaH YyCYJIu
TUKapOOH  KHUCJIOTalap KaJIbLMIIW  TY3JAPUHUHT  XaJKa XOCHJ  KWJIMIII
peakuusiapu  Xucobsanagu. OnTv  yriaepoj cakjaraH aJuluH KUCIOTaAHUHT
KaJbUMWAIN TY3UIaH UKIoneHTaHoH (1) xocun 6ynub, KauTapuiIuuaan CupT -
rukJoneHTanon (2) xocun Oynaau. CHUPTHUHT KETMa-KeT CYBCHU3JIATHPWIIHIIN
(H2O Toptu® omuir) OwiaH HMUKIONEHTEH (3), KaTaluTHK THIpHUpIam OWiaH 3ca
UKIIoneHTaH (4) xocun 6ynaan. by keTMa-KeTIMKIIap peaknusuiapuHu €3UHT.

KagpoO.

1
0]

E>”°E> @

By ycyn Oewr Ba 0JiTH ab30JIM XaJKajap OJIMUII YUYH Kyial XI/IC06J'IaHaI[I/I.

3H2, [Pd]

Kumésuii peaxyusnapoa xnop monexkyiaiapu 0Kopu @QAoiiukka 32d, WYHUHE VYYH
peakyusiap Kam ceiekmus (peakyusoa oup Heua Maxyiomiap apaiaumacuxocuin 0yaiaou)
amanza ouwaou.
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3-Tonwupurg.  1,3-numernnOen3onnn  (t,  KaTaIM3atop  UINTHPOKH)
TUAPUPIIANIIAH KaHai MOIIa XOCHIT Oy man?

2KaBoO.

3H,, [Pd]
—ten A
t°C

1.3-0umemunyuxnozexcan

A-Tonwupux. MeTUNIUKIONEHTAHAaH ITUKJIOT€KCaH OJUII PEeaKIUsCUHU
TaKkIu¢ KUIMHT.

Kapob6. Iukmorekcan canoar mukécuaa Hedtaan (60 - 90 °C xapoparnap
gyerapacuja KaiHOBUM HedT (PpakiMsICHIAH) OJIMHAIU Ba IHUKIOTEKCAHON Xamja
uKIarekcaHoH onum ydyH wnuiatuinaan. [yawarmek AlICl; wmrupoxuaa

[IUKJIOT€KCaHTa N30MEPJIaHyBYN METUJIITUKIIONCHTAH XaM Iy YCyJ OujiaH axpaTuo

O-=0)

S-Tonwupuxk. Kyhugaru y3rapuiuiap KeTMa-KeTJIMK 3aHKHUpPU —PeaKIus

OJIMHAIH.:

TeHr1amaiapuHu  €3uHr. 2,4-numerwi-1,3-nentaguen —  2,4-nubpomo-2,4-
IuMeTuiInenTal — 1,1,2,2-TeTpaMeTUIIIUMKIONPOTaH.
Kapo6. Jlactnabkmu mauenra mkku mojekyina HBr Bomopon Opomwumam 1,4-

OMPUKUII CXEMACH OPKAJIM TEPMOJIMHAMUK HA30paT KUJIAMU3:

W + 2HBr Br . _Br
W

2,4-0oumemu- 1,4-0oubpom-2,4-oumemu.-
1,3-nenmaouen nenman

Xocun Oynran 2,4-nubGpom-2,4-TUMETWITIEHTaHHU STUJl COUPTHAATH PYyX

KYKYHU OWJIaH KU3UpaMu3:

Zn (Kykyn)
W T CHOH

1,4-0ubpom-2,4-oumemun-

nenman 1,1,2,2-mempamemun-

yuKonponan

Kumésuii  peaxyusinapoa Opom Mmonekyranapu Kam (HAoiiukka 9ed, ULYHUHS YYYH
PeaKyusiap 10Kopu celekmus (Peakyusioa oup Maxcyiom acocuti Maxcyiom cugamuoa Xocul
oynaou) amanea omaou.
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MycTakui equn y4yH TONIHPUKIIAP

1-Tonwupuk. Jlactnabku cyOctpar cudaruga Kyuaaru OupukmanapaaH
doimanannd MUKITOATKAHIApHA XOCWI KwinHT: a) 1,3-nubpommpomnan; 06) 1,4-
auopoM-2-metuiOyrad; B) 1,4-mubGpom-2,2-numeTwianeHnTad; r) 1,5-muiion-2-
MeTHUJIreKcaH; ) 2,6-nuxnop-4-sturentad. L{lukinonapaduHiapHu HOMJIAHT.

2-Tonwupux. a) 1ukiaoOyTtaH; ©0)  Merwnuukiodoyran; B)  1,2-
aTUMeTUIIUKI00yTan; T) 1,3-mumeTninnukioOyTaniapiaad KaHaal JuOpoMiu
XOocujianap OJIUII MyMKUH?

3-Tonwupux. Kylingaru y3rapunuiap KeTMa-KETIIMTHHA aMajira ONIUPUHT:

Zn (Kykyu) 0) .
a) B/\ T C,HOH 3H,, [N,
r

t°C
4-Tonwupux. Kyiiugaru y3rapuiuiap KeTMa-KeTJIMTMHA aMajra OMIMpPUHT:

a +Br +2Na + 2HBr Zn (kykyu
) \/ 2_, A > & > B (yy). r

250 °C C,H.OH
COO - .
Ca2* t°C A +H, +H,S0O, +H,
CO0 - ~Ng b *B gt !

S-Tonwupux.IlponuiieH Ba 3apypud HOOpPraHUK peareHTIapiaH ¢oigananud

IMUKJIIOIIPOIIaH CUHTEC3 KWJINII CXCMACUHHA TaKJ'II/I(l) KHJINHT .

Hegpm saxupanapuea Oou Oyrean oasnamnap, mapo. éappensv: 1.Benecysna - 300.9; 2.
Cayous Apabucmonu - 266.6, 3. Kanaoa - 172.2; 4. Opon - 157.8; 5. Upoxk - 143.1; 6. Poccus -
102.4; 7. Kysaum - 101.5; BAA - 97.8; AKIII - 55.3.


https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D0%B5%D1%81%D1%83%D1%8D%D0%BB%D0%B0
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-

Aromatic Compouns

APOMATHK YIJIEBOJOPO/J/IAP
Apomaruk yrieoaopoaiap 1ed aTalMIIMHUHT acocuil cababu mactiiabKu

BaKWUIAPUHUHT XYIIOYH XU SKAHIUTH OniaH OOoFiuK. KelnHuanmK Ty3WInnm
Ba KUMEBHMI XyCyCHATIApU IIy TypyXra MOC KEIYBUM KYMUWINK MOAAAIap
(MacamaH Ha(TaaMH) apoMaTHK XHAra 3ra SMACIWId aHUKJIaHraH. JIekuH
TapuxjaH ¢oianaHud KeIMHraH ymoy HOM Xo3upraya CakjiaHuO KOJraH.
«ApOMaTUK» TEPMHUHH TAPUXHM HOM XHUCOONAHAIU. by Oupuxmanap ysuea xoc
MY3UTUU 84 PeaKYUOH KOOUIUsmu Ouiamn hapx Kuiaou.

CiHzns (Oymma n>6) ymymuii Qopmymara »dra Oynaran apoMaTruk
YIIAEBOAOPOITIAPHUHT JACTIA0KU Ba MyXUM BaKWIJIH - OSH30JIIUP.

1825 #mnpa wnarnu3 onmumu M. Dapaneid OupuHUM MapTTa EpPUTYBUYM Ta3
KOH/ICHCATH TapKuOuaaH OCH30JIHU aXpaTuO onaau. 1834 finnna HeMuc KUMErapu
J. Meuepinx OcH30M KHUCIOTaJaH KaldbllUd OKCUAM HIITUPOKUIA KHU3IUPUO

0€H30J1 CHHTE3 KUJIagu:

An aromatic hydrocarbon or arene (or sometimes aryl hydrocarbon) is a hydrocarbon with
sigma bonds and delocalized pi electrons between carbon atoms forming a circle. ... The
configuration of six carbon atoms in aromatic compounds is known as a benzene ring, after the
simplest possible such hydrocarbon, benzene.
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o

+ CaO L» + CaCoO,

Oenzou Kucioma Oen3on

My #wumiapga OeH3omHUHT  Monekyysip  dopmynacu  CgHg sxannuru
AHUKJIAHTaH.

Apomaruk yraesoaoponap MIOITAK nomenknarypacu 6yiinya apernap ned

aTajaju.

7.1 ApoMaTHK YIj1eBOJAOPOIJIAPHUHT TOMOJIOTHK KATOPH,

HOMEHKJIATyPACH Ba H30MEPHUsICH

ben3on Ba yHUHT TOMOJOrJIapW KYNpOK TpUBHAT HOMIaHTaH (0y

HOMEHKJIaTypa Tapuxuii OWPUHYM HOMEHKIarypa Oynub, HuUMamapjaaH

OJIMHTaHJIUTH €KM JacTiia0ku Tabuuit MmanOacu Oyinaa Homianaau). C - C Ba C -

H 6ormapnaru 6apua yriepoasiap TeHr KUWMAaTiu, O€H30J, YHUHT MOHOAJIMAIITaH

TOMOJIOTJIApY Ba XOCHIIAJTApUHUHT U30Mepiapu HVK:

SEPAIO IS

mosyon Imundenszon usonpon unoenszon GUHUOEH301
Kymon cmupon

Wkky anmamran OeH301 XOCWJIalapd y4 XWJl IIaKiga MaBxkyn OVymanu.
benszon sapocumaru ypuHOOCapiap Xajdkaaard yriepoji aTOMJIApWHU paKamiialil
Oowian €ku opmo- (YpunOocapiap €Hma-€H yriiepoajiapaa KOWjallaau), mema-
(YpunOocapiiap xajakaaaru OuTTa yriiepos aromu Ouian ¢apkianud sxouamiagm),
napa- (YypuHOOCapIap UKKUTA YIIEPO aTOMHU OMiaH (apKIaHuO sKOMIamaIn) oI

Kymumyanapuaad goiiananud Oenruianaiu:

1,2-oumemunéenzon 1,3-oumemunoenszon 1,4-0umemunoenson
opmo-Kcunon Mema-Kcunon napa-kcunon

Aromatic hydrocarbons are one of the three classes of compounds found in petroleum.
They are less abundant than the alkanes and cycloalkanes, amounting to only a few percent of
the total, but they are quite important commercially.
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beHzon xankacujga UWKKUTaZaH OPTUK YpuHOocapiap Oynran xonarna,
pakamianiad QoiganaHui Kynail. Xankanard yriiepoja aTOMJIApUHU paKamuialll

KMYHUK YpuHOOCAp YriepoauaaH OOIUTAHUIIN APT;

0O

1,2,3-mpumemunoenzon 1,3,5-mpumemunoenson 1,2,4-mpumemunéenzon

Apomaruk yrinesomopomiap (apennap) ymymuit Ar-H xomatna &3wmmanm,
OyHna Ar - Oup BaJeHTIM KOJNAWK - apui, pamukan. Kyihuna 6ab3u apomaTHk

paAnKaUIAPHUHT HOMH O€pUIITaH:

genun (Ph) oensun (Bz) ©/ @ ©

o-monu M-moun
n-moJiuj

7.2 ApoMaTHK yrJjieBOAOPOJIAPHUHT TY3WIHIIH
ApOMaTHK YIJI€BOAOPOIAPHUHT TY3WIHIIUHU apOMaTHK YIJIEBOAOPOIap-

HUHT OMPUHYH BaKWJIU - OEH30J1 MOJIEKYJIaCH MUCOJIUA KYPUO YNKAMU3.

V30K wwuiap nmaBomuaa kyrmmad omumimap CgHg Tapkubau ¢gopmynaHuHr
TY3WIMIIMHA aHUKJIAIIra WHTUWIATaHmap. 1865 iimimga HEMHC OpraHuK-KUMErapu
®.KekyJjie, 0€H30J1 IUKIUK TY3WIMILIA MOJEKYJIa SKAHIUTHHM, y4yTa KYIIOOF
caknamu Ba 1,3,5-IHUKIOreKCAaTPUEH SKAHJIWTMHU TaXMHUH KWIaau Xxamjaa 1 Ba 2
Ty3widi  ¢opMmynanapuau Oepaau (XaJkaaard yriepoa aTomiapyd Ba ymap

CakKJIaraH BOJIOpOJJiap KypcaTuiMaraH):

DG

Kumérapnapna Oy Ty3WIMILIApHUHT TYFPU DKaHIUTUra myoxa yWroHHO,
Kekyae ¢opmynacu Ounan OeHzon xoccanapu opacuaa ¢apkiap OOpJIUTHHU

Ky3aTaawiap?

Aromatic hydrocarbons are one of the three classes of compounds found in petroleum.
They are less abundant than the alkanes and cycloalkanes, amounting to only a few percent of
the total, but they are quite important commercially.
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Taxpubiapaa, 6eH30J TY3WIHIIKA yuTa KYIIOOoFaap OViIuImra Kapamacaian
Opomiu cyB Owiad Tabcupiammaciauruau, KMnO, HU paHrCHU3JIaHTUPMACTUTUHU
ky3armwiaau. KekyJjie dopmynacu myHUHTIEK, KYIIIHA yTIEpO aTOMIIApUIa UKKA
VpunrOcapiap Oynran XonaTuia UKKATA U30Mep MaBXyIJTUTUHU KypcaTain:

X X
X X

JlexuH Oy MKKH M30Mepiap X03Upraya CUHTE3 KUIMHMAraH.
benzonnmarn Oy y3ura Xoc XyCYCHUSAT YHHUHI DJIEKTPOH TY3WIMIIM OusaH

TylmyHTUpuiaau Ba 6ynna Jisouc popmynacunan ¢hoigaianuin MyMKHUH:

H
-G
. H:C* 'CiH
6 .C-+6H — H:C. .C:H

c
H

benzon monekynacuga 30 Ta BaJIeHT 3JeKTpoHiap Oop: xap Oup 6 yriepon
aromuga 4 TajgaH Ba Xap Oup Bojmopox arommaa OwmrramaH. 6 ta C-H ommuit
Oormapuu xocun oynummura 12 ta snexkrponnap Ba C - C onuii OOFJIapHUHT XOCHIT
Oynmumura 12 Ta osnexkrponnapaaH ¢dovganaHanu. SHa kuMmEBuM Oormapna
doiinananmnmail KkoiaraH 6 Ta JJIEKTpOHIAp KOMaau. by ONTH 3JIEKTPOH yuTa
KYIIHU yTJepoJ, aTromyiapu opacuja KOBaJIeHT Ooryap xocui Oynumuja
doiinananunany. INeKTpoHaap KyPTuHM un3ukya Ounan oupnamtupud Keky.ie

dbopmyacuHU XOCUJT KWJIaAMU3!

H Kexkyne tyswmum  ¢opmynacu Ba  OEH30JHUHT
H:C" CH XYCyCHSITIIapH Opacuaard Kapama-KapUIMINKIApUHUA YTIepo.
H:C. CH

o aTOM OpOWTATMHUHT THOPUJUTAHUIN HJIEKTPOH HA3apHUsACU

H

TYIIyHTUPHO Oepau.
beH3on Texkucnukaa xKounamrad oNTHOYpUaKId YIiIepoJl CKeJleTUura ara, Xap

Oup yriepox aroMu yuyTta G-0Oofiap (MKKHATa YIJIEpoJa aToMJiapud Ba OWTTallaH

Most aromatic hydrocarbons contain a benzene ring. You will recall from the discussion
on resonance that benzene, CgHg contains a flat ring of six carbon atoms joined by bonds which
are intermediate in character between single and double bonds.
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BOZOPOJ aToMH) OWiaH OOFIAHraH Ba Oy YIIEpOA AaTOMJIAPHHHHT SP’-

m6pnz[naHraH XoJaruaa SKaHIUTHUHN PIC6OTJI&I>1I[H:

H H

H H H ‘ H

H H H H
H H

Cakku3 pakaMu INakjiWra sra Xap OWp yriiepoJ aTOMHIAru y4dra THOpH
AJIEKTPOHJIAp OYIYyTH, XallKa TeKUCIUTH OYinya WKKU YTIepoa aToMJIapHu opacua
HMKKUTa G-O0FIap Ba BOJIOPOJI aTOMH OMIJIaH OUTTa G-OOF XOCWJI KMJIQUKH, Oy yuTa
oornap opacunaru 6ypuak 120° ra tenr 6ynaam (7.1,a-pacm).

Ontu  yrimepomnapaard ©-00F  Xocwil OYiMIIMAa HWINITHPOK dTMaraH
ruOpUTaHMaral OJTH P-3JEKTPOHIIAp y3apo Oup-Oupunu Korutaiam (7.1,0-pacm).
Hatmwxkana m-6ornmapman mbopaT siroHa OYTyH HHMKJIMK TyTall CUCTEMa XOCHII
oynanu. Kekysae dopmynacuaan dapk kKwinb, m-Ooriap MOJEKyJdajgard HKKU
aTomJiap opacHia 3Mac, OajKy Xajka W4Mjard Oapya OJTH YIJIEpOJA aToMIIapu

opacuaa xocuin 0ynaau (7.1,8-pacm).

o 8 2
7.1-pacm. Benzon MonreKyiacuHuHe my3uiumu
benzonparu 6apua C - C Gornap Oup xun 6or y3ywnurura (0.139 um) ora,

ynapauHr y3yHiaura oaauii C - C 6ornap y3yrmmrunan (0.154) xucka Ba Kymoor
yryunurugat (0.132 am) y3yH.
By XymocanapHUHT TYFpWIHTHHUA O€H30Jra BOJOPOJHUHT OWPUKHUIIHIAH

QXpaTyBUM UCCUKIUK - TUIPHUPIANI UCCUKIUTU XaM ucOornab Oepaau, 1 moib

Benzene, CgHg, is the least complex aromatic hydrocarbon, and it was the first one named
as such. The nature of its bonding was first recognized by August Kekulé in the 19th century.
Each carbon atom in the hexagonal cycle has four electrons to share. One goes to the hydrogen
atom, and one to each of the two neighbouring carbons. This leaves one electron to share with
one of the two neighbouring carbon atoms, thus creating a double bond with one carbon and
leaving a single bond with the other, which is why the benzene molecule is drawn with
alternating single and double bonds around the hexagon.
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BOJAOPOAHUHI 1 MOJb MUKIOTeHCeHra OupukumuaaH 28.8 «xkan SHEprus
axpamaau. Arap OeH30J MoJieKylnacuaa ydra Kymoormap Oynranma sau (7.1, r-
pacMm), HCCUKJIUK y4 OapaBap KYnpok 28.8 x 3 = 86.4 kxan/monb axpaauiy Kepak
oynapau. Taxpubanap 0y kuimat 49.8 kxkan/mone SKaHIUTMHU KypcaTtaau. benzon
MOJIEKYJIaCH yuTa KYIIOOFIM MoJjeKyjnaiapra HucOaran 36.6 monb KaMm >HEpPrus
CakKJIalau.

[lynnaii  kunub, O€H301 XalKacMHUHT (YpUH OJIMII peakiusiapua
OCH30JIHMHI aTOMAaTUK TY3WIMILHU Ccakiad KoJMIIM) Gapya m-OOFJapHUHI TYTall
cuctemMacu OwiaH wu3oxjaHaau. Tyramwum - Oy JOMMO SHEPrus YCTYHJIHMTU
JeMaKIup.

mra-Tymaw — cucmema -  7-O0Fiap  cUCTeMacuja  MOJIEKYJIaHU
OapKapoOpIAITUPUIIMHA ~ TAMHUHJIOBYM  JJICKTPOHJIAD  3WUWIMTHHUHT  KalTa
TaKCUMJTAHHMIIIH.

Xwkkennune apomamauk xouoacu. OUPUKMA apoOMaTHUK OYIaau KayOHKH,
MoOJIeKyJla OMp TEKHCIMKAA €MUK YriepoJ| CKEJIeTH XOCWJI KWIMO Ty3wiraH Ba
An+2p-snekTponnap Oapya DSJIEKTPOHJIAPHU MyKaccaM JTraH T-3JICKTPOHIIAp

TyTall CHCTEMAaCHHH CakJjiaca.

n=1x7=6
OeHzon

n=2 x=10
Hagpmanun

7.3 ApoMAaTHK YIj1eBOJAOPOJIAPHUHT (PU3UK Ba KHMEBHMI X0ccaiapu
Du3UK X0ccagapu
ApoMaTHK YIJIeBOJIOPOIap — OJAATAA CYIOK Ba KATTUK MOJAAIAPAUD - KyWIn

crienuduK Xuara sra.

Some non-benzene-based compounds called heteroarenes, which follow Huckel's rule (for
monocyclic rings: when the number of its & electrons equals 4n + 2, where n = 0, 1, 2, 3, ...), are
also called aromatic compounds. In these compounds, at least one carbon atom is replaced by
one of the heteroatoms oxygen, nitrogen, or sulfur. Examples of non-benzene compounds with
aromatic properties are furan, a heterocyclic compound with a five-membered ring that includes
a single oxygen atom, and pyridine, a heterocyclic compound with a six-membered ring
containing one nitrogen atom.
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bensonnuHr KaiiHam xapoparu 7,,; = 80 C rekcaHHUMHT KaifHaIll XapopaTuaaH
Tun = 68.8 C 1oxopm.
bab3u apennapHuHr Gusuk xycycuariapu 7.1-xansanga Oepuiras.

1.1-orcaoean

ApOMAaTHK YIJ1€BOJOPOJIAPHUHT GU3UK X0ccaTapu
ApeH HOMH Teyioxs °C | Tiaiis °C 3uasnrn d,*, r/ma

benzon +5.4 80.1 0.8790
Tomyon -93.0 110.6 0.8669
Kcunonnap:

- opmo- -25.18 144.4 0.8802
- Mema- -47.87 139.1 0.8642
- napa- 13.26 138.4 0.8611
OtunbeH3on -95 136.1 0.8670
[IporunGenson -99.5 159.0 0.8632
Kymon (n3omnponunoenson) -96.0 152.4 0.8618
Ctupon (BUHUIOEH30) -30.6 145.2 0.9060

bup Hewa ypuuOocap cakjaran u3zomepiap OWUTTa y3yH 3aHXKUpP Cakjara
YypuHOocapiu u30MepAaH IOKOpU Xapopariapia KaiHaiiau. PamukamiapHuHT
XalKaJaru XoJjlaTu sIKMUH Oyica, T..; xapopaTu tokopu Oynamu. IIyHMHr yuyH
OpTO-U30MepJap Iapa-u3oMepiiapra HucOaTaH OKOpPH XapopaTiapja KalHauau.
Vpunbocapnapn HOpMAN TY3WIMIIIE H30MEpNap H30-TY3HIIHILIE H30MEpiapura
HUCOaTaH IOKOPHU XapoapTiapaa KaHaiiau. Xap oup suru -CH,- (MeTuieH) rypyxu
KaitHam xapopatuau 30 °C ra omupaau.

ApoMaTHK YIrJI€BOJOPOJIAPHUHT 3UWINTH Ba HYp CUHAUPHIL KYpCATTUWIAPU
IKaHJIap Ba LUKIOAJKAHIAPHUKHUIIAH IOKOPU. ApOMAaTHK YIieBOIOpPOJIap CyBla
SpUMaiiii Ba CyBAAaH €HTWJ, OPraHUK JIPUTYyBUWIApAa - CHOUPT, dPUp, alETOHIA
€]0070701078

KuméBuii xoccanapu
ApOMaTHK yriaeBoaopojiap yuyH:

- OEH30J1 SAPOCH peakIusIapH;

Aromatic hydrocarbons are much more common in coal than in petroleum, though in the
United States they are mostly manufactured from the latter. In addition to their use in motor fuel,
they may be made into dyes, plastics, explosives, detergents, insecticides, medicines, and many
other products. In 2010, a total of 6.74 x 10* liters of benzene were produced in the US, after
compensation for exportation and importation.
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- €H 3amKup ypuHOocapaaru peakuusiap Xoc.

ApoMaTHK  YIJICBOJOPOUIAPHUHT KUMEBHHA  XOCCaJapWHU  OCH3O0JIHUHT
peaknussiapuaa Kypuo YMKaMus.

benson yayH snexrpodmn YpuH onwm (Sg) peakmusuiapu Xoc, JIGKHH Iy
Owian Oupra OEH307 alpuM OMPUKHUIN peaklMsIapura XaMm Kupuina onaau. Sxa
Xap OWp OpraHWK OMpPHUKMA yUyH OKCHJIAHUII PEaKIHMsJIapH amalra OIaau, IIy
Owan Oupra EHUIN xKapaéHUAa KaTTa HCCUKIUK aXpaau.

Bupuknin peakuusiiapu
BoaupoaHuHr OMpMKHIIN. ApeHJIapra BOJOPOIHWHT OWUPHKHUIIHN TUIATHHA

éxu nayutaauit karanuzaropiapuna 300 °C xapopataa onubd 6opunaau. benzongan

IIUKJIOT€KCaH XOCuI Oymaan:

+ 3H, Pt, 350 °C

Oenszon
UUKII02eKCan

XJIOpHMHT OupukMIIM. Maxcyc MmapouTiapaa, yiabTpaOuHadia EKu
MHTEHCHB KYEII HYpHU TabCUPHAA y4 MOJIEKYyJia XJOPHUHT OWPHKHUIIN amMaira

omaau. beH3011aH rekcaxaIopuuKIOreKCaH X0CHI Oyaau:

(‘2I
Cl Cl
+ 3Cl, —
oenzon cl cl
Cl

CeKCAXTIOPUUKII02EKCAH

['excaxyiopiukiorekcal BakT YTUIIM OWIaH €KW XapopaT TabCcHpuIa yd

MOJIEKYJIa BOJOPOJI XJIOPHJIHM CHUKUO uyuKapaau Ba 1,3,5-TpuxiiopOEH30J1 XOCHII

Oynmanu:
Cl
Cl Cl cl cl
— + 3HCI
Cl Cl
Cl cl;|
2eKCaxI0pUUKI02eKCan 1,3,5-mpuxnopoenson

Aromatic substitution - in aromatic substitution one substituent on the arene ring, usually
hydrogen, is replaced by another substituent. The two main types are electrophilic aromatic
substitution when the active reagent is an electrophile and nucleophilic aromatic substitution
when the reagent is a nucleophile. In radical-nucleophilic aromatic substitution the active
reagent is a radical.
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Oxcupnam. beH30nm Xankacu ajKEeHJIapHM Ba QJIKUHJIAPHU  OKCHUAJIALI
LIAPOUTIApUIA OKCHUIAHMAaWIu. YHHU XaBO KHCIOPOAM OWIaH OKCHUIAIl Y4YyH

KaTajau3aTop - BaHHaaui Oemr okcuau V,0s5 kepak:

//C%O
vo. HCT O\
+ [O] —2-5 || O + 2CO, + 2H,0
HC\\ //
oenzon C§O

Maneun anzuopuo

Peakmus maxcynoru 6ynub, MalienH aHruApuand xocwi Oynamu. by peaknus
CaHOATra KOPUU KUJIMHTaH.

benzonuuHr ~ Oapya = TOMOJIOTJIapH,  YIVIEBOJIOPOA  PaJWKAIIMHUHT
KaTTaJuKIApUAaH KaThbuW Hazap, OMpruHa MaxcyJoT - O€H30M Kuciora €EKu
IUPAC HomenknaTypacuaa 0€H30J1 KapOOH KUCI0Ta XOCHI KWJIUO OKCHUIJTaHaIH:

COOH

R
Do)

R = 'CH3; 'C2H5; 'C3H7

beHn3011 030HO0IN3 peakuusIcura yupaman:

o/oﬁo\)

H 0
+ 30, — — 3 \j7__4§\H
)
oenzon 0—O 2/IUOKCAlb

mpuo3oHuo

O30H OMPUKUIIKMIAH TPUO30HU] (Ky4WId MOPTIOBYM MOAJAA) XOCUI OYiaaw.
CyB Tabcupyza O30HHMI Y4 MOJIEKyJa Juanbaeru] (TJIMOKcand) XOCHI KHIIUO
napyanaHajy.

DJeKTPOPUT YPUH 0JIUII Sg peakuusijiapu
benzonmHn HuTponami, cynbQonaimi, TaloreHIaml, alKWIIall, alyuIan

A1eKTpOodUI YPUH OJUIIT MEXaHW3MU/A aMaJira OIIa]IH.

Coupling reactions - in coupling reactions a metal catalyses a coupling between two
formal radical fragments. Common coupling reactions with arenes result in the formation of new
carbon—carbon bonds e.g., alkylarenes, vinyl arenes, biraryls, new carbon-nitrogen bonds
(anilines) or new carbon—-oxygen bonds (aryloxy compounds).
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By MexaHW3MHU HUTPOOEH30J XOCWJ OYIuIIMra oiaud KeJyBYM HUTPOJIALI
MUCOJIUA Ky3aTaMM3!
NO,
+ HNO, Ho30,,

benzon HUmMpooben3on

Peakius Mmexanu3zmu Oup Heua OOCKUWIApHU KaMpad oJaju:
I-6ockuu — amekTpodun peareHTHUHT Xocui Oyauiu. Hutponamn peakuusicu
mapouTuaa diekrpodus  peareHT OYnuO, cyabdaTr Ba HUTpAT KHCJIOTa

TabCUPJIAINYBUAAH XOCHJI 65’7J'IYB‘II/I HPITpOHI/Iﬁ - KATUOHU XU3MAT KUJIaau.

HNO, + H,SO, —» NO, + HSO, + H,0
[I-6ockny — OeH30m MoOJeKyJacu Ba DJIEKTpodMII peareHT opacuia

T-KOMIUIEKC XOCUJ OYIUIIH. 7-KoMnieKcHuHe y3uea Xocaueu wyHoaxKu, cyocmam

MoneKynacudazu 6apua yenepood amomaapu Sp’-eubpuonanean xonamoa 6ynaou:

+

+ NO, —> NO,

[11-6ockuu. benzon xankacuparu OWTTa yriaepoJ aTOMHM HKKWATa p-
JIEKTPOHIIAPH XUCOOMIAH SIHIU G-0OF XOCHI KWINO, SP°-THOPHUIAHraH XONIaTra
yragu Ba anekTpodunHu Oupuktupu® omamau. LlyHuHT yuyH Xocun OVimyBun
KOMIUIEKC G-KOMIUIEKC JeHIIagu.

NO,

NO,| —, H
IV-6ockia. NO," GHPHKTHPHO OIraH YrIepox aToMH, SP -THOPHUIAHraH
xoJjlatuja, Oolka OemnTa YrjaepoJ aTomyiapu 3ca sz-FI/I6pI/I)1JIaHFaH XoJiataa
Oynanu. by xankaHWHT T-cUcTeMayiap OapKapOopiIMTH - apOMaTHK OapKapOpIIvK-
HUHT Oy3wnumwura onub kenaau. LIIyHUHT y9yH ©-KOMIUIEKC MPOTOHHU CHKUO

YuKapaJd Ba apOMaTHUK OapKapoOpJIMK THUKIaHaIu (CTHUIIIMAraH SJEKTPOHIIAp

Hydrogenation of arenes create saturated rings.

Cycloaddition reaction are not common. Unusual thermal Diels—Alder reactivity of arenes
can be found in the Wagner-Jauregg reaction. Other photochemical cycloaddition reactions
with alkenes occur through excimers.
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sapora Kaiitanu). benson xankacuna C - H 6or ypuwura saru C - NO, 6-60F Xocui

_NO, NO,

[Iporon HSO, (mykneodun) annon O6wnan Tabcupiamanu Ba H,SO, xocun

Oymau:

0ynu0 KaTanM3aTop AAcTIA0KW XOJATUHH THKJIANIH:

HSO, + H — H,SO,

Aaxkmiiam. Ankwuiam - Oy YriaeBOIOpPOAJard BOAOPOJ aTOMHM YpPHHUHH
ANKWI TYpYyXH OJIMIIUIUP. AJKWIam O€H30JJaH O€H30JI TOMOJIOIJIAPUHU OJIUII
peakumscu xucoOiiaHagu. MuHepan KuclOTanap MWIITUPKUAArd KaTalu3aa

QJIKWIJIOBYM peareHT cudarnia aakeHnapaaH GolJanaHuiIaam:

+ _ —
Imujien

oenson Imunbenson

+ \/ —>
nponujien

oenzon nponunboenzon

by xomatma onekrpodun 3appaya cudaruma, ajkeHra MPOTOHHU
OMPUKUIINIAH XOCHIT OYITyBUM KapOOKAaTHOH TabCUpJIAIIaIN;

+ +

MU KApOOKAmuoH

N
+ H —»
\/ \/nponuﬂ KapookamuoH
@Dpuoen-Kpaghmce oyiiuua ankunaw rajoreHaJKuuiapjaaH (ouaanaHUuIIHA
tanab staau. Karanuzatop cudarupa peareHTIard rajoreH TaOuaTuJaH Keluo

9UKAO, aTIOMUHMM XJjopun €ku OpomuaunaH QolganaHwianad. DIeKTpodwib

3appayva (kapOOKaTHOH) KyWH1aru cxema Oyitnda xocui Oyiau:

Benzene derivatives have from one to six substituents attached to the central benzene core.
Examples of benzene compounds with just one substituent are phenol, which carries a hydroxyl
group, and toluene with a methyl group. When there is more than one substituent present on the
ring, their spatial relationship becomes important for which the arene substitution patterns
ortho, meta, and para are devised.
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R-Cl +AICl; <=> R-Cl—AlCl,

()ouop-akuenmop KOMmnJjiekc

R-CI—AICl, «<=> R[AICI,] «=> R + [AICI]

uon ycygpmu Kapoo-  mempaxnop-
KamuoH anroMuHam uou

Cynpdomam, rajorenyiam, alkwolall Ba  alWUIall  peakuusuiapu
TOMIIMPUKJIIAP eun Oynumuaa 6aradcu Kypud YuKUIaIu.

APpOMATHK yIJ1eBOJXOPOAJIAPHUHT JIEKTPO(PUI YPHH OJTHII
peakuusiJIapuaaru OpUueHTANNS KOUIACH
benson xankacuaa 0apya oiTH yriepol aromyiapu TeHr kuimatiau. [llynunr

VUyH YJapHUHI Kaiicu OupuJard BOJIOPOA VpPHUH aIMAIIMHUIIM aXaMUSATCHU3.
JIexkuHn apoMaTuk xankajna ypuHOocap X Oyiica, SpKUH KOJTaH yIJepoj aToMiapu
OMp XWUIMK KHAMATJIapuHU MYKOTagd Ba YMyMUH XOJJa HUKKUHYHU

VpuHOOCApHUHT JJIEKTpODUI VpUH ONUIIK Y9 HYHAIWIIAA aMajira OIIMIIH

O+ 0, 0D

opmo- Mema-
Ypun onuwe ypun onuw

MYMKUH:

napa-
ypun onuw

Peakiuss iyHanumm OeH301 XalKacuaa OKHoJalmraH YpUHOOCApHUHT
XTtabuartura OOFJIUK.

beHson sapocuaa YpuH ONMII peakuusicuaaru YpuHOOCApHUHT WYHANTHUPUILIT
KOHYHUSTIApU OpueHmayusi Kouoaiapu Neiniaaam.

benzon xnkacunaru ypuHOocapiaapHU UKKH rypyxra OVJIUII MyMKHH:

1. Tonop ypunGocapaap. Y pHHOOCAPHUHT SIEKTPOH 3UIHTHHU y3aTyBUH -
JOHOpJAp, AIEKTPOPHUa YpUH ONuIl peaknwsuiapuna 2-, 4-, 6- (opmo-, napa-)
XolaTiapra WYHaNTUpaad, peakius Te3MUruHu omupaau Ba Oupuruu (1) Typ
ypunOocapnapu acvmnaau. bymapra: -Alk; -O 7; -OH; -OCHs; -NH,; -NHR; -
NR;HamyHna 6ymanu.

Three isomers exist for cresol because the methyl group and the hydroxyl group can be
placed next to each other (ortho), one position removed from each other (meta), or two positions
removed from each other (para). Xylenol has two methyl groups in addition to the hydroxyl
group, and, for this structure, 6 isomers exist.
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2. Akuentop ypuHOocapiap. OJEKTPOHJIAp 3UWIMTHMHM Y3Ura TOPTYBUYH
ypunOocapiap - akunenrtopiap, 3-, 5- (mema-) xonar ypuHOocapiap, peakius
TE3MUTMHA KamanTupaau Ba ukkuHau Typ (1) ypundocapnapu nerimnanu. bynapra
yrJaeposa aToMJIapyu MIITHPOK 3TraH €KW 3TMaraH KYmOOFiIu OMpUKMaiap MHUCOI
oynmamgu: -NO; - NO,: -SO3H: -COOH; -CHO; -COR; -COOR; -C=C; -C=N.

Typaun HYHaNTUpHUIL XyCYCHATHra 3ra YpUHOOCApIApPHUHI HaMyHalapu
KyHu1ary »*ajsainjaa Oepuiras.

1.2-xcadsan

ApoMaTHK XaJKara ypuHoocap tabCupu

Bupukva | YpunGocap | DJaeKTpoH | YpunGocap | YpHH 0JHII peaKius
HOMH 3¢ dexT TypH HYHAJIUIIH

Tonyon -CHj; +1 [ 2-, 4-, 6-
denon -OH -1, +M I 2-, 4-, 6-
AHWIHH -NH, -1, +M | 2-, 4-, 6-
X10pOeH30:1 -ClI -1, +M I 2-, 4- 6-
Tpugrop- CFs |-l l 2-, 4, 6-
METHUIIOEH30J1
bersoiiras _COOH | -I, -M I 3-, 5-
KHCJIOTa
Hurpobenzon -NO, -1, -M I 3-, 5-
Benzanpaerun -CHO -1, -M I 3-, 5-

OpueHTaTIapHUHT TAbCUP MEXAaHW3MU KyWH1arnya:

oy

CH,

)

I-myp ypunoéocapu

mawvcupu

NO,

@,
c),

-myp ypunoéocapu
mavcupu

Crenka ocTuaa OPTUKYA AJIEKTPOH 3UWIMTH CakKJarad YrJIepoa aTtoMu 0op.

Moc paBuiiia, 0y aTomiaapu 3JeKTpOodUI XyKyMHUra HAIIOH OViaiu.

bupuHun Typ oOpeHTaTiIapu Y4YyH OJIEKTPOHJIAp 3UWINTU opmo-Banapa-

xojlatiapaa Huruiaagu. Moc paBuiiga, OupuHuM Typ VpuHOOcapu OYiran

In place of addition reactions, benzene readily undergoes a new set of reactions, all

involving substitution.
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apoOMaTHK XallKa/la UKKMHYU YPUHOOCAPHUHT KUPUTHIIMILU, UKKHA MaxCyJIOT XOCHJII

Oynuiura onud Kejnaau:

SO;H H,S0,
+ FeCI
SO,H
CH3COCI HNO3
AICI3 H, SO

HUkkuHun Typ YpuHOOCApU YUyH DJIEKTPOHJIAp 3UWIMTH OOIIKa XoJiaTiapra

HUCOAaTaH Mema-XojaTaa KYNpoK TYmiaaHaau. Moc paBulija HUKKUHYUA TYpP
ypunOocapu cakjiaraH apoMaTHUK XaJiKara UKKUHYU YPUHOOCAPHUHT KUPUTUIIMILIN

OuTTa MaxCyJIOTHUHT XOCHJI OYIuIura oju0 Keiaau:

NO, NO,
H,SO, Cl,
NO FeCl,
SO;H 2 Cl
«— —>
NO,
CH,COCI HNO,
AICl, H,SO,
o

ApOMATHK YIJIEBOJAOPOI éH 3aHKMPH KUMEBHI X0ccajiapu

ApoMaTuK yIJIEBOJOPOMJIADHUHI peakuusap €H 3aHXKHAP YIIIEBOAOPOA
paaukanu Oyiuya XaMm aMaira OIIMIIM MYMKHH. AJIKWJI pajuKajjiapd MocC
HIapouTIap TaHJAHTaHJa aJKaHjgap KaOu peakiusuiapra kupumiagu. benson Ba
YHUHT TOMOJIOIJIApU TeKCaH KaOW YpuH ONuIl peakuuscura kupumaaud. byHna
OEH30J1 XaJKacHuJiard BOAOPO/1 aTOMJIapU YPHUHU OJUll (JIEKTPOdHIT YPUH OJIMIII)

peakuusgcuaad (apk KWIMO, MHTEHCUB KY€l HYpU €KW yATpaOMHABIIA HYpP

In the Kjeldahl method, the organic compound is digested with concent-rated sulfuric acid,
which converts combined nitrogen into ammonium sulfate. The solution is then made alkaline.
The ammonia thus liberated is distilled, and its amount is determined by titration with standard
acid.
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Tabcupuga onud OGopwica €H 3aHXKUPAA dPKUH PaAUKAIIAPHUHT XOCHJI OYIJIMIIN
OwaH amainra omaand. Arap TOJIyoJ MOJIEKYJIacl METHII- pauKaluaaH BOJOPOIHU

TOpTHO ONHMII HaTWXacuaa Xocun OymyBum Koaauk Oemsmn CgHs—CH,- 1e6

Br Cl
Br, Cl,
HBr + “yp wp *+ HCl

aTtajaau.

<+ —>
COOH NO,
[0] HNO, ¢ HO
V,04 CYI0K

benszon romonormapumaru €H 3aHXKUP  YIVIEBOAOPOJA  KOJIUKIAPUHUHT
y3YHJIIMTUJAH Ba COHUJAH KabTUW Ha3ap OKCHIJAII OEH30J XaldKacu OuiaH

OoFaHTaH KapOOKCHII TYPYXUHUHT XOCHII OVIIUIIM OWIaH sIKYHJIaHA U

ﬂ COOH COOH
Ny Q~ 0
COOH

[O] Oen3out Kucioma

1,3-0udenzon
- CO, Kapoon Kucioma

Crtupon (BUHWIOEH301) ITHIOCH30JIJaH BOAOPOIHU (IErUapHUpIIall) TOPTUO
oI €KW STUIOCH30JHU OKCHIUIAII CYHTpa CYBHU TOPTHO OJMII (JIErHIpOTAIs)

OmIaH XOCHJI KWJINHAIH .

+ Cr,0O
L= S
Imunen _ 2 cmupon
IMunben3on
benzon OH %
N &g
<2 \e\q,

Memuihenunkapounon

Electrophilic aromatic substitution includes a wide variety of reactions:
nitration, halogenation, sulfonation, and Friedel-Crafts reactions, undergone by nearly all
aromatic rings; reactions like nitrosation and diazo coupling, undergone only by rings of high
reactivity; and reactions like desulfonation, isotopic exchange, and many ring closures which,
although apparently unrelated, are found on closer examination to be properly and profitably
viewed as reactions of this kind.
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CruponHu mnonumepialml OWiIaH MOJUCTUPON - BHI KYI HIUIaTHIAIWraH

IUIACTUK Maccajap/iaH Oupu OnuHaau:

Kam.

cmupon
noaucmupon

7.4 ApoMaTHK yrJjieBoJA0POJIap OJIMII yCYy/LJIapu

Xo3upru BakTJa apeHjiap OJHUIIl Yy4yH acocuil xoM amé maHOau HedT

xucobnmanamu. AffpuMm  (Macaman, Ypra Ocmé) HedTnapiaH —apoOMaTHK

YTIIEBOAOPOAJIapHU OEBOCHUTA XaWmaml ycynw OwilaH aXpaTHO OJNHII MYMKHH.

JlekuH apeHJIapHUHT aCOCHM KHUCMH KaTajau3aTopiiap HINTHUPOKUIA KH3IUPHII
OuiaH yraeBOAOPOITIAPHUHT KUMEBUA Y3rapuIIIapy OpKalu XOCHI KUITUHAIH.

HuknoaJKaHJIapHU AeTrHAPUPJIAIL:

PUAIO,
450-500°C

MEeMUNUUKITI02EKCAH moJyon

JlerHAPOUMKIIIAI  — OYMK 3aHKUPJIM AlUKIUK [AKIJard  yrieposa
3aHKUPUAAH - aCOCHM yriiepoa 3amkupuaa 6 Ba yHIIaH OPTHK YIJIEpOJ CakjaraH

AJIKaHJIapJaH, XaJKaJId YIriepod 3aHXXUPHUHUHI XOCHUJI KHJIMHUIIIN .

/\/\/\/ PYZACIZOS. + 4H2

zenman
monyon

BeH30s1 Ba YHHHI TOMOJIOIVIADHHM aJKMJLIAIL. AJKuiOeH30/1ap YYyH,
OIMI apeH OEH30J1 XaJKACHra ajKWj I'YPYXUHU KHPUTHUIITa aoCIaHyBUM KATOP
CUHTE3 ycyJutapu 0op.

AnxunOeH3omnap ONUIIHUHT yMyMuil ycynu Oenzonau @Dpupaen-Kpagprt

Oyin4a aJKuUIa XucooIaHa u.

Like benzene, toluene undergoes electrophilic aromatic substitution: sulfonation, for
example. Although there are three possible monosulfonation products, this reaction actually
yields appreciable amounts of only two of them : the 0- and m-isomers.
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+R—Clﬂ> + HCI

AJIKWIIIOBYM peareHTiaap OYynmO, rajoreHajakaHmap, ajJKeHiaap €Ku CIupTiIap
tannaHaau. Karamuzatop cudatuga amoMuHUE XJjopujiap Owinan Oupra
JIbIOMCHUHT OOIIKA MPOTOHCHU3 KUCIIOTAJIapH, ITYHUHTICK MPOTOHIN KHUCIOTalIap
— HF, H,SO,4, H3PO, nan dorananuim mymkuH. Peakius aBBajzaM 00p dTUIOSH30I
Ba KYMOJI OJIMIII Y9YH KaTTa axaMHUsTra ora.

OtmiOeH30lI, acocaH OEH30JHM JTWICH OWiIaH alIOMUHHA  XJOPHI

HIITPOKHUA STUJLIAIT OUJIaH OJIMHAIH.

H +
+ _’
amunen
IMuUNGeH30

oenszon

OTtriOeH30/1 HWIUIad YMKAPUITHUHT acOCHUW  Makcaj, CTHPONI - Typju

MaTepuaiap Uiiad YuKapuil y9yH MOHOMEpPra KaiTta uiiam OusiaH OOFIIHK!

Fe,0,4
—_—
600°C +H,

IMUNOEH30 cmupon

Otunber3on kabu  OeH30AaH  M30MpOnWiIOeH30m  (Kymoisl) — WIuIad

quKapuiaad. byH1a STUJIeHHH NpOIUJIeH OWjIaH aaIMaIllTHPUIAIN.

H,PO,/Si0, uau AICI;
* \/ 250 °C e

nponujien

oenzon nponunoenson

Xo3upru BakTAa UIad ynkapuwiaétran uzonponmwioen3onunr 70 % denon
onuiga capdiaHau.

AnKunOeH301 ONMIIHUHT siHA Oup aHbaHaBuid ycyau Bropu-®durTur
peakusicu XucoOIaHaau, Ba Oy peakius apui- Ba apuirajioreuaJapHUHT HaTPHi

MCTAJVIM TabCUPpHUIA KOHACHCATIIAHHIIIATr'a aCOCJIIaHaA N

A group is classified as activating if the ring it is attached to is more reactive than
benzene, and is classified as deactivating if the ring it is attached to is less reactive than
benzene. The reactivities of benzene and a substituted benzene are compared in one of the
following ways.
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Br
+ Na + \/ %{
n-nponunéenzon
PeakuusHUHT KyIMMYa MaxCcyaoTiIapyu H-TeKCaH Ba JU(GEHUIT XO0CKI OYIaau.
ApeHKap0oOH KHCJI0TAJAPHHU JeKapOoKkcuuIam. ApeHKapOOH KHUCIOoTanap
MHUC OKCHUJW UINTHPOKHJA Kusaupwiranga naekapOokcwmianumra (CO,

QKPATHIIN) YIpANIH.

ArCOOH %» Ar—H + CO,

AKUHJIAPHM HUKJIOTPUMepPJaHUIIM. MeTauloOpraHuK —KaTajau3aTopiap
UIITUPKHUIA alleTUIEH Ba YHUHT TOMOJIOTJIAPU ITUKIOTPUMEPIaHUIIA HAaTHKACKA
OCOH apeHJiapra aijaHaiau:

Kam.

Ni(CO)[P(CgHs)al, 8 —=—

300 °C oumemunayemuien

auyemuien

2eKcamemunfbeH3on

7.5 ApoMaTHK yrJjieBOAOPOMJIAPHUHT KYJUIAHUIH N
ApoMaTuk yrieBoJopoaiap Typiau CHUHTETMK MaTepusulap MIUIa0 YMKapHII
Yy4yH MyXHM XoMm aénuiap xucoOjaHanu. Macanan, OeH3onmaH — OYEKap,
JapMOH-AOpWIap, YCUMIIMKIAPHU XUMOSUIOBUM BOCHUTAJIap Ba OollKayiap uuuiad
yukapuiaa Qoiinananmwinand. Toiyosn - MOPTIOBYM BOcuTanap, (papMaieBTHK
npenapariap, KOCMETHMK BOCUTalap, JSpUTYBUWIAD OJNMILJAA KYJJIAHWIAIH.
Bununbenzon (ctupos) monumep MaTepual MOJUCTUPON HIUIA0 YUKapHIIIa
KYJUTAaHWIAIU.
7.6. KonaeHcHpJIaHTaH apOMATHK CHCTEMJIap
Hadpramua (0y cuHp OUpUKMaTapuHUHT OHWPHHYU BAKWIH) -UKKU
KOHJIEHCUPJIAaHTaH OEH30J1 SIIPOJIM apOMAaTHK YIJIEBOJAOpoA. PaHrcus kpucrani,

Y3Hra Xoc XMara 3ra, Kyriaad OpraHuK 3pUTyBUWIApAA SIXIIHA SPUIIH.

Many aromatic compounds are used as solvents to remove or thin out oil- or grease-based
compounds. Toluene, for example, is an ingredient in paint thinners. Benzene is a gasoline
additive that reduces knocking in engines. Benzene and toluene are widely used to make other
chemicals including dyes and plastic products.
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1,4,5,8 — xonamaap — a (anvgpa)
2,3,6,7 — xonamnap — f (bemma)

Hagpmanun

Hadranun Tomkymup cMmonacugan axpaTud OJUHAIN:

O +ZE a“

Konnencnp.ﬂaﬂraﬂ ApOMaTHK CUCTEMAJIAPUHHIT KHUMEBUM Xoccasiapu

YpuH oM peakuuAIaApHU:

HNO
H,50, SO

1- ltumpoua(ﬁmaﬂuu

NO,
HNO
2504

L-numponagmanun N02 1,8-omnumponagpmanun

1,5-0ounumponagpmanun

AJIKWJLJIAII;

CH .Cl
AICI

1-memunnagpmanun

1-memunnagpmanun 1-memun-2-numpo- NO,

nagmanun 1-memun-4-numpo-

Hagpmanun

Tanorennam (o - (anbda) xonaT Oyitmya amaira OIrajm):

kam

a-xnopuagpmanun

Cyabpouaam. Hadranmuu xankanapura ypuntocap cyibhorypyxuau 80°C -

Ba 160°C B-xonarnapra KUpUTHUII MYMKHH:

Polycyclic aromatic hydrocarbons (PAHS) are aromatic hydrocarbons that consist of fused
aromatic rings and do not contain heteroatoms or carry substituents. Naphthalene is the simplest
example of a PAH. PAHSs occur in oil, coal, and tar deposits, and are produced as byproducts of
fuel burning (whether fossil fuel or biomass). As pollutants, they are of concern because some
compounds have been identified as carcinogenic, mutagenic, and teratogenic. PAHs are also
found in cooked foods. Studies have shown that high levels of PAHs are found, for example, in
meat cooked at high temperatures such as grilling or barbecuing, and in smoked fish.
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SO,H

kony. H,SO, @ @
80 °C
nagpmanun-
1 1-cynvgpokucnoma
Kony. HZSO4
160 °C —

Hagpmanun-
2-cynvghokucnoma

Hadramuanu rugpupaam (KadTapurn):

2H, 2H,
Kam. Kam.

i 0 1
mempacuoponagymanun Oexazuoponagpmanuu
(mempanun) (oexanumn)

Terpanun (TerparuaponadrainH) Ba JeKaIUH (OKTarMIpOHA(PTAINH) IOKOPH

160 °C

kony. H,SO,

XapopaTiiu UCCUKJIMK TallyBYnIap cudaThia UIIaTuIaIu.
Oxcupiam. YTJIEBOJOPOMIAPHU OKCHIJIAIIAA OXHUPTH MaxCyJaoT - KapOoH
KucioTa Oyica, HadTaTWH OKCHJJIAHTAHJA - WKKHA acoCid KapOOH KHUCIIOoTaiap

XocuJ Oymaau:

COOH C //O
V o H,0 @ O
COOH c
O
opmo-6en3onouKkapoon
Kucioma ¢man anzudpuo

PeakiusiHu amanra ommMpuil mapouTHaa (pran KUcioTa CyB WYKOTHO ¢ran
anrunpuaura yraan. @ran anrugpuanaad GeHonraienH ONUHAIH.

7.7 «<ApoMaTHK yIJIeBOJOPOAJIap» MaB3yCcH Oyiinuya Macajajaap e4unil
APpPOMATHK YIJIEBOJOPOIJIAPHUHI HOMEHKJIATYPACH,

TY3WJIMIIHA BA U30MEPUSACH

1-Tonwupuk. Kyhingaru OUpuKMalapHUHT TY3WIHI (GopMyaJapuHu E3UHT:

a) ostundenson, 0) 1,3-mumermnbenszon (m-kcwon); B) 1,3,5-TpumeTrunOenHson
(ME3UTHUIIEH); T') U3OMPOMMIOEH301 (Kymon); 1) 3-(heHUJINEHTaH; €) BUHUIOEH30
(cTupomn); k) GpeHnIaneTusICH.

Kagoo. 6) 1,3-nuMeTmiiOeH301  (M-KCHIION)  MHCOJHMIA  TY3HIIHII
dbopmynanapunu  &3amu3z: 1,3-mumermwinOen3on cucrematuk Homu UIOITAK

cucTemMacu Oyinya Ty3uiIaii; M-KCUIOJN - SMIUPUK HOMHU - €1 OJIUII KEpak.

PAH are also found in the interstellar medium, in comets, and in meteorites and are a
candidate molecule to act as a basis for the earliest forms of life. In graphene the PAH motif is
extended to large 2D sheets.
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Hactna® monna OeH3od cy3u OWIaH TyraraHjiurd y4yH - OJTHOYpUYakiu
OEH30J1 XaJKaCUHU YM3aMH3, XOXJIaraH yriiepoj aroMujaaH - Oypyakaad Oornuiad
pakamiab onmamMu3, OWp Ba yd pakaMmmra dra OyiraH yriepoj aTomiapu -

Oypuaxiap OWiIaH METHI- TYPYXJIApUHU YU3UKYA OpPKaiau O0Fiad é3ammus:
benzon xarkacuoazu S ——
Genson xanxacu @ y2nep ?0 amoMIApURLL " GZ:;?;;‘;a[iliufaH x):fpcaln)zuw
uxmuepuu pakamiaut

Memun CH; — eypyxaapunu
Xankaza Jicotnaumupui

H,C

CH,
3aMOHBUM XOpWXUN anabuérnapaa MeTWI-, 3TWI- Ba OolIKa TypyxJap
CUMBOJUJIapU  OpKajdu KypcarwimaciaH, Moc Oypyak xonamiapu Oyinua

YU3UKYaIap OpKajiu TacBUPad OepriIMOKIa.

a)g\ a)@ ) 6»6 Z)O/\ ,m.)O/\

2-Tonwupuk. Kylingaru OupukMaliapHy Ba paJuKaiIapHd HOMJIAHT:

NO,
NO,

XKapo6. Tommupuknara: B) TY3WIHMIIHH TaxJauid KWIaIuK: OupHKMa
apoMaTHK XaJlka - OCH30J cakJIaliu, IIYHUHT y4yH MojJJa HOMHU O€H301 CY3u
OwiaH Tyramm Kepak; apOMaTHK XaJKaHU pakamiaad ojlaMu3, XaJlKaaa UKKUTa Oup
Xw YpuHOocapnap OYynraHu ydyH, pakamJalllHU HCTairan Opom YpuHOocapu
yriaepoauaaH OonuaiMu3; pakamiiamigan cyHr Opom aromutapu 1- Ba 4-yriepon
aToMJIapua >KOWIAIMTAHIUTH KYPUHAIAHW; TY3WIWITHUHT TYJIMK HOMHHU €3aMU3:

nactnmab  OpoM  aTOMJApUHUHT  XoJjaT  pakamiapunu  1,4-,  cyHrpa

Tapuxuii  apomamux  yenesodopoonap 0O0eb amanysuu Oupukmaiap apeHiap o0eb
cucmemamux Homaauaou, yaapuune ymymui gpopmyaacu CoHaone, 6y epoa n - yenepoonap conu 6
0au Kam oyamaciuu Kepax.

Towkymup acocuda onuHean Epumysuu 2aznapoarn Xocul OYIyeuu KOHOEHCUPIAHSAH
Konouxnapuu ypeanuwoa M. @apaden (1825 ii.) katinaw xapopamu 80 °C 6ynean, yenepoo 8a
8000poonapHune Hucoamu 1:1 Oyean yenego0opoo masicyonusuHu AHUKIAtuou.
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YpuHOOCcapJapHUHT HOMUHU €3aMU3 yJlap UKKUTA OUp XWUJl OYJIraHud y4yyH Ju- OJJI

KymuMyacuaad QoiaiaHMu3 Ba aidaTTa acocu OE€H301 CY3UHU KYIIaMU3:

1,4-oubpomoenzon

napa-oubpomoenson

Apomartuk xanka - OeH30ia MKKHTa YpuHOOocapimap Oyica, ymapHu opnio-,
Mema- Ba napa-TepMUHIapu Ownad Qapkmam KaOynl KUJIWHTAaHWHU OuIaMmus.
Hamynaga Opom atomiapu Kapama-Kapiid yriiepoa aromsapuna (KM HWKKU
yraepoq aromu OanaH  ¢apkiaaHuO KenraH —XoJjaTuaa) OpoM  aTomuiapu
KOWJIAIITAaHINTMHA €/a cakiald, SMIMPUK HOMEHKJIarypa OVyitmua n- (napa-)-
TuopoMOeH30IT 1e0 XaM HOM Oeprutaiu.

a) nudennr; 6) peHwt; r) OCH3WIT; 1) 1-TONWI; €) 2,5-TUHUTPOHADTATHH.

3-Tonwupuk. CoHy, Tapkubu n3oMepiiapHu E3UHT.

Kapo6. By Ttapkub yriaeBomopojiapu apoMaTHK Karopra MaHCyO, 4yHKH
CriHone ymymuii ¢popmynara (n=9 6ynranga 29 — 6 = 12 ra TeHr) MocC KelaJu.
Arap OeH3on xankacuga Outra ypunOocap Oyica, yHU XajlKaJarud HCTaJraH
yraepoJ aToMu OOFIamy MYMKHH, arap 2 YypuHOocap Oyinca OyHma wu3oMmep
nuypunOocapnap (opmo-, mema-, napa-), arap yd4ra Ba YyHIAaH OPTHK
ypunOocapnap Oynca - Xap Oup YpUHOOCAPHMHI XOJIaTU pakamiap OwiiaH
KypcaTuiaau.

CoH1, TapxuOau yriieBogopoaaan 8 uzomMepiiap XO0CHil KAIUII MyMKHH:

oYy

1,2,3-mpumemun- 1,3,5-mpumemun-

1,2,4-mpumemun-
denson benzon

Oenzon

1834 tiunoa 3. Mumuepau 6en3ou Kucioma my3siapuru (maduu apomamux CMOoaaIapoOaH
ascpamub  OTUHY8YU) UWKOPAAD UWMUPOKUOA KUBOUPUUL HAMUNCACUOA HKOPUOd KAatlo
KUIUHEAH XYCYCUAMIAPHU HAMOEH IMY6UU MAXCYI0m XOCUN OVIUUTUCUHU AHUKIAUOU 84 VHU
oenzun oe6 amaiou. Ketiunuanux 6y maxcynomnu JIuoux oOenzon 0ed HOMAQUWIHU MAKIUGD
Kunaou. benzon ysuea xoc xuoea 3ea Oyaub, yHuHMe QuU3UK 64 KUMEBUU XOCCanapu myiaux 6d
oamaghcun ypeanunean. lllynea xapamacoan 1931 tiunoacuna 6enson mysuiumiu ucOOmMIaHeau
6a Oy my3unuui bapua Kumé2ap-opeaHukiap momMoHuoOar Kaoyn KUIUHeaH.
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300

L-memun-2-smun 1-memun-3-amun

oenzon e
oenzon 1-memun-4-amun

Oenzon

Salivs

nponunden3on uzonponunden3on
(1-penunnponan) (kymon)

1-Tonwupux. YrneBogopOUIapHUHT apOMAaTHUK XYCYCUSATIAPUHU KaHJai
AQHUKJIAIl MYMKHUH. «APOMATIMK KPUTEPUHUCH» HUMA XUCOOIaHa N ?

Karob. CgHg dopmymnara moc kemyBum O€H3071 aBBajaM OOp OWPHUKMII
peaknusiapuaa TYWHHMaraH OMPUKMAIADHUHT XYCYCHSATIAPWHA HAMOEH JTHIIH
kepak. ben3on monekynacuna, rekcan CgHy4 Monekynacura HucOaran 4 Ta, TeKCeH
CgHi, Monekymnacura nucbatan 2 Ta BOAOPOA aTOMHM KaMm. JIeKuH OEH30JHUHT
XyCyCUSTIapH aJKCHJIAPHUKUIAH KeCKWH (apK Kwiaau: OeH3o1 OpoMm Ba Kamuid
MePMaHTAaHATHUHT CYBJIM DPUTMACH OWiaH XaTTOKu KoHueHTpianran H,SO,

cynb(dar KUCIOTa UIITUPOKUIA XaM TabCUPIIAIIMANIN:
Br
H.,O
\ + Brz —2» \
Br

H,0 .
+ Br, —— peaxyus dopmaiiou

OH
N\ * 2KMnO, + 4H,0 05°C, \ + 2KOH + 2MnO,

OH

O + 2KMnO, + 4H,0 M:>peal<uuﬂ bopmaiiou

benzonra BomOpOAHUHT OuWpuKUIIA (PaKaTTUHA IOKOPU XapopaTiapja
KaTaau3aTop HWIITUPOKHIAa amanra omwaad. byHna OeH301 UMKJIOreKkcaHra

alylaHaau.

Kynnab xocunanapuune wnomu, ypurbocapiap Homuea OeH301 CY3UHU Kyuub Xocuu
KUTUHAOU, MACANAH XI0pOeH30]l, OpomMOen30, io00eH30]1, HUMpoOeH30.1.
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+ 3H, Pt, 350 °C

Oenzon
UUKI02eKCan

Epyrmuk TabCUpUJIA Oensoura XJI0p OupuKaIn. bynna

TeKCaXJIOPIIMKIOTeKCaH XOCHI OYau:

Cl
cl l cl Cl Cl
O + 3Cl, — — ©/ + 3HCI
Cl Cl f
cl Cl

oenzon

1,3,5-mpuxnopéoenson
2eKCaxao0pUUKI02eKCaH

bomka TyitmaMaran Oupukmanap kaOu, OEH30 XaM O30HHU OHPKTUPUO
oNlali Ba TPHO30HUI Xocwin Oynmaau. O30HUI CYB TabCHpUIa Y4 MOJIEKYJia

JTUAJIBJICTU]] XOCHUII KU H:

o o
o —" "o
Jd b H 0
+ 30, —» —> 3 <
o) o} H
70 SJAUOKCAlb

oenzon
mpuo3onuo

ben3zon xamkacu karra KUMMHYWIMK OmiaH okcumiaHagu. KMnO,, CrOs,

HNO; kabu oxcuaioBunaap 6€Hyosra COByKaa TabCUp dTMaN/IH.

benzomau xaBo kucimopoau O6wian (katanmm3atop V;0s) okcuamanmgad Xaika
OYMJINO MaJIeHH KUCJI0Ta XOCHJ OYI1aIu.

by kamconnu OUpHKHII Ba OKCHJJIAII pEaKIUsIap IMIYHU KYpcaTaauKH,
OCH301 TYMWMHMaraH YyrjeBOAOpoyiap OwjlaH alpuM Xycycusariapu OVinua
yxmiaml. JlekuH OeH30J1 y4yH KYNpOK VpUH OJIUII peakiusiap Xoc. YJIapHUHT
O0ab3WIapyuHu KYpUO YUKaMU3:

FeBr,, t°C

C¢Hs + Br, C¢HsBr + HBr

opomoenson

H,S0,, t°C
——

C¢Hg + HNO, C¢H:NO, + H,0

HUmMpooen3on
t°C
C¢Hg + H,SO, — C;H;SO;H + H,O

benzoncynvghokucioma

bavsu xocunanrap maxcyc — ypuumbocapiaprune nomu Ounan 002muK OyImMazan HoOMIAp
opxanu Homaanaou. Macanan, memunbenzon odamoa mMonyon, AMUHOOEH301 — AHUIUH,
oxcuben3on — ¢henon 0eb amanaou.
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KMnO,

CeHsCHy —potc”

C,HsCOOK + H,0

Kanuu oenzoam

K0 > CH;COOK + CO, +H,0

HO-t° ~
Kanuu oenzoam

CeHsCoHs

benzon xankacu xarto 800 °C raua KM3aupWIraiaa Xam rnapyajaHManiu.

700 - 800°C
e =

CeHg oapkapop

[ysaail kuaub, apoMaTUK XYCYCHUAT MaxCyC peaklMOH KOOWIuATH OujiaH
OornuK OYnmuO, OMPUKHIN peakiusiapuia UHEPTINTH, YPUH ONMN peakuusiapu
OCHO KHPHIIHUIIHN, XapoapT Ba OKCHIJOBYWIAD TabCHUpHUTa OapKAOpIUTH OuiiaH
HaMOEH OYymaam.

benzon  kumEBui  Tapkubu  OyiiMua TYWHHraH Ba  TYWWHMaraH
yrIeBOAOPOIIAp oOpacuia Koijamaau. beH3od ankaH Ba alKkeHiapra Xoc
peakusuiapra Kupuinaau, JeKuH Oy JkapaéHiapja YpWUH OJUII peakuusiiapu
aNIKaHJIApHUKUTa HUCOATaH OCOH, OMPHUKHWIN peakuusIapyd dca alKeHJIApHUKHUTa
Hucbaran KuiuH Oopaau, beHsommarn oSneKTpoHJap TY3WIMIIN  YHUHT
XYCYCHSITHTA IIIYH/Iail TABCHP KypcaTau.

ApoMaTuKk XYCyCHSATHHHI KUMEBUH KpuTepuenapu Oynaub, XapopaT Ba
OKCcHyIamra OapKapopyiuru, KymoOornap OViudya OWPUKHUII peakIusiapura
WHEPTIIUTH, BOJOPOJUIAPHUHT TYPJIM aTOMJIap Ba aTomjiap Typyxura (HUTpOJAIll,
cynp(donami, ankKwiiam, amuUlanl, TrajoreHiamnl PeaklMsUIApUHUHT) OCOH
aJlaMalllMHUIIY XU3MaT KUJIaJIu.

MycTakui equnn Y4yH TONIIUPUKJIAP

1-Tonwupux. Kyhingarn OupukmaiapHi HOMJIAHT

|

) 5)@,,)@3)@

UMK/'ZOZBKCPH 6a OEH30/IHUHS KUMEBULL XOCCAJIAPUHU MAKKOC1AUL

Peazenm Luxnoeexkcen benszon
KMnOy (cosyx cysau spummacu) Oxcuonaw, mes Tavcuprawmaiiou
Br,/CCly (xoponayoa) bupuxuw, mes Tavcuprawmariou
HJ bupuxuw, mes Tavcuprawmaiiou
H,+ Ni Tuopupnaw, mes 25 °C, 1,4 amm | Tuopupnaw, cexun 100-250 °C, 115 amm
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2-Tonwupux. Kyiugaru OUupuKMapHUHT Ty3WIUII (GopMyTadapyuHu E3UHT: a)
O-METWIPTWIOEH30), 0) 4-HUTPOXJIOPOEH30JI; B) M-OpOMOEH30M KHCIIOT;, T) -
METWJICTHPOIT; JT) 2-3THI-4-TIPONIITONYOIT; €) 2,4-TUHUTPOTOTYON; K) UKKULAMYU-
OyTunben3oi; 3) 2-HapTanuH Cynb(OKUCIIOTA.

3-Tonwupux. Kyhingarun OupukMaiapHyu HOMJIAHT:

p p «)erBr
| OH
bl

0
> < ’@

4-Tonwupur. CgHyg TapkuOim yrieBOIOPOIAPHUHT TY3WIUII (popmyra-
JapyHUA €3UHT Ba HOMJIAHT.

S-Tonwupuk. TlponunOeH3onra wuzoMep OYiAraH apoMaTHK YIriIeBOAOPO/I-
JAPHUHT TY3WIHII (popMyiaJapyuHu E3WHT Ba HOMJIAHT .

6-Tonwupux. BEH30THUHAT TY3WIUIIH KYHHYA OITHOYpUYaK MAaKIuIa E3MIHO0,
UYWra ydqra TyTall KeTMa-KeT YW3WKYalap 4m3wiaau. by yu3ukdamap HUMaHU
anrnatagu? KekyJie TY3WIMIIMHU Xoccallapy OWJIaH MOC KellaguraH Ba MOC
KeTIMalIurad XyCyCUITIAPUHU TYITyHTUPUHT.

APpOMATHK yIJIeBOAOPOAJIAPHUHI KUMEBUH X0ccaJIapu

1-Tonwupux. benzon cynbdar Ba HuUTpaT Kucioracu Owinan 50-60 °C

xapopariapaa HATpoiiaHand. HwurTponmam y4dyH cynbdaT KHUCIOTa HHUMara
KEePaKJIUTUHU TYITyHTUPUHT ?

Kapo6. Ankannap (Hyp, KU3IUPHIL) paaUKaT YPUH OJHUII peaKIusIapu
KUPUIIUIIK Ou3ra MabliyM, apoOMaTUK OUPHUKMATapHUHT TY3WIMIIUJATH Y3uUra
XOCIUK Tydaian 0eH30J1 XaJKacuaard BOJOPOJ aTOMUHUHT MOHJIH (JIEKTPOQIII)
YpuH ONUIIM XOoC. DNEKTpOoPusa VpHH OJHUII PEAKIUACUHUHT SKKOJI MHUCOIN
OCH30JJHM HHTpOJAIl peakiuscu xucoOiaHanu. byHma HUTPOOEH301 XOCHI

Oynanu:

benzon éa ynune xocunanapu Oupuxkuul peakyusiapuoan Kypa YpuH oauw peakyusiapued
OCOH KUPUWAOU.
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NO,

+ HNO, H,S0,,

bupnHun GoCcKHYIa a30T KHUCIOTACHHUHT CyJb(aT KHUCIO0Ta MOJIEKyJajlapu
OwinaH TabCHUpJIAIIYBUAAH DJEKTPOPUI peareHT - HUTPOHHH-KATUOHU XOCHII
Oynanu:

(0]
Il + _

HO-"- NO, + H-‘--O—ISI—OH — NO, + HSO, + H,0
(0]

OnekTpodun OeH307 MoJeKyjacu OwiaH TabcuUpialiagud Ba OUp BakTIa
OeH301 xankacuaaru Oapua 7-3JIGKTpoHJIap OwujiaH OoryiaHraH Oekapop 7-

KOMIUJIEKC XOCHJT OYTau:

+ N+Oz — NO,
CyHrpa m-KOMIUIEKC G-KOMILIEKCTa y3rapain:

+ O-NOZ

NO,| —» H

ByHuHT y49yH AMeKTpO(WII, IMUKIUK TT-CHCTEMa XOCWJ KWJIYBUM OJITUTA -
ANIEKTPOHJIAp/IaH MKKHUTA J3JICKTPOHHH TOPTHO OJIAM Ba YIJIEPOJ aTOMIIApHJIaH
oupu 6unan C - NO, ¢-6or xocun kunaau. Konran TypTTa s5eKTpoHIap O0eH30I1
XaJKacuaard Oerra yriiepoja aToMHJia TaKCUMIIaHaIu. NO," 6ormanran YTJIEPOT
aToMH SP°-THOPHIIAHTaH, KONraH OeIITa YrIepomIap 3ca SpP -THOpHIaHraH
xonataa Oynaau. By UMKIMK T-cMCTEMaHUHT (apoMaTriuK) Ba Y3 HaBOaTtuma
OapkapopiUKHUHT Oy3unummra om0 kenmagu. [IlyHMHT ydyH G-KOMIUIEKC
NPOTOHHU CHKUO 4YHWKApagd Ba apoOMATIMK XYCYCHSITHHH (OJITUTara €TrMaraH
UKKWTa 3JIEKTPOHHMU s[pora Kairapanu) tukinaiau. benszon xankacupa C - H

ypuura siuru C - NO, 6-60F xocun O0ynanu:

Tuopupnaw uccuxnueu — 6y 1 mMon mytuunmacan OUPUKMAHU SUOPUPIAUOAH AXHCPATYEYU
uccuxnux. Kyn xonnapoa 6y xkammanux xap oup masancyo gyuwooe yuyn 28 — 30 kxan (117,23 10°
Jlowe — 125,60-10° [loic) 2a mene
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_NO, NO,
O =)

[Iporon HSO, anmonu (mykneodun) 6mnan H,SO, xocun kunub Oupukaiy.

2-Tonwupuxk. benzonnu: a) cynbdorami, 0) alKWwIall peakiusuiapuaa
IEKTPOQUIT 3appadaiapHu XOCHIT OYITUIN PeaKIMsUIapUHH €3 HT.

Karo6.a) Cynbdonamt — yriaeBogopoaaara Bogopoi atoMuau —SOzH rypyxu
OwnaH YpuH aJIMalliHUIIN

O;H
+ H,S0, —» + H,0

oenszoncynvhokucnoma

Cynbsdonam peaknusCUHUHT Oomka »3JekTpodun peaknusiapiaan Gdapku

YHUHI KaWTap kKapa¢H >KaHIUTH. BEeH30JHU KOHIIEHTpJIaHTraH Ccyiab(dar KUCIoTa
[V} +

Oowran cynbdonamma smekTpodun 3appada O0ymm6, HSO;  xm3mar Kumaam Ba

KUCJIOTAHUHT KUCTI0Ta OWJIaH TabCUPAIIUIIKN OPKAJIU XOCUI OYau:

0 0
I i, )
HO—SOZ--‘-OH+ H-‘--O—”S—OH—> SLOH + HSO, + H,0
I
0 0

0) ANKuiani - yriieBoAopojiapAaru BOAOPO aTOMUHU alIKWII TYpyXH OuiaH
VpUH  alIMallMHUIIUAUDP. AJKWUIAl — peakuuscugaH OeH3oiaaH  OeH30I
rOMOJIOTJIAPUHU  XOCWJI KWIMII Yy4yyH ¢oiinananunagn. AJKWIIOBYM areHT

cudaTtuga MUHEpall KUCIIOTaJIap KaTalu3aTOPJIUTUAa allKeHIIap KYJIaHUIaIu:

H,SO,
+ R
munen
oenszon denunsman
H,SO0,
+ \/ B —
nponuen
oenzon 2-¢penunnponan

by xomarnmapna oanektpodun 3appaya cudaTuaa ajikeHra MPOTOHHUHT

OMPUKUIIN HaTUXKACKA XOCKI OY1yBUM KapOOKAaTHOH XU3MaT KUIUA!

Xanka gpaonnueunu 6ensonea Hucoamawn owmupud depysuu cypyx (Gaoiiauimupysyu eypyx
Ooelunaou 6a aKCUHYa XAIKAHU Cycaumupysuu 2ypyx dca o0es3gaoiiaumupysuu 2ypyx o0eod
amanaou.
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CH, - CH*— CH,

CH,2+’ CHz‘_CH's

@Dpuoen-Kpagpmce oyiiuua ankunnaw. byHna rajoreHankaniapjaan ¢oigana-
Hunagu. Karanuzarop cudaruga KYnpoK peareHTAard rajoreHHUHT TaOuaTuaH
KenuO 4uMKuO, aIFOMUHUM XJopua €ku Opomuaaan doiganaHuiaan. IaeKTpodu

3appaua (kapOOKaTHOH) Kyluaaru cxema 0Oyiinua xocwi Oyiaau:

R-Cl + AICl; <> R* + AICI
Kkapéo- mempaxnop-
Kamuon AIOMUHAM UOHU

/CI
i~ > genunsman

AlICI
s (9munoenson)
-

—_
AICI,

oenzon
2-henunnponan
(uzonponunoenson)

3-Tonwupur.  Temup-(l1l)-xnopux  wmmrTupokuma: a) Oensonra; 0)
HUTPOOEH30JTa Ba B) TOJYOJdra XJOp TabCUp ATTHUPWITaHAa KaHJail OupukMarap
xocui Oymaau?

XKaBob. a) beHzomHM KaTanM3aTopcu3 HPKHH XJIOp OWJaH TajJoreHJIaIn
MYMKHH 5Mac, peakius ¢akar KaTaiau3arop umrtupokuaa 6opamu. Katammzarop
ranored Cl, Mmonekynacunu KyToOnaiiau, OyHaa Oup atom MaH(H, HKKHHYNACH 3Ca
mycOat 3apsra sra 6ynamau. Katanmuzarop FeCl; xmop ClI™ annonnnn Oupuxtupuc
OJIa/IH.

XyxXyM KunyBdm anmektpodun 3appada Cl°, GeH30m Xamkacwparuw yriepon
aTOMJIAQPUHUHT OWpU OWJIaH KOBAJICHT G-0OF XOCWJ KWJIaJu, BOJAOPOIHU MPOTOH
xonatuaa cuku6 yrkapaau. [Ipoton 3 HaBOaTuma Mandwuit 3apsanran xiaop Cl°

AHWOHU OMJIaH TabCUPJIAIIAN Ba BOJOPO XJIOPHI MOJICKYJIACMHU XOCHII KUJIaIu:

Xyocymuu  opmo- 6a  napa-xoaiamiapea UYHAIMUpYsYu 2ypyxiap opmo-, napa-
opueHmamap, XyjdCymMHu Mema-xoaamea UYHATMUupysuu 2ypyxiap 9c¢a Mema-opueHmamiap
oeuunaou
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Cl
O + CI* . FeCl,- — O + HCI + FeCl,

0) beHzon xankacura HucOaTaH HUTPOTYpyX SJIEKTPOAKLUENTOpP pPEareHT
cudaruna Tabcup kypcataau (l1-ryp ypunbocapn).

WkkuHun Typ YpuHOOCapW YYyH DSJEKTPOHJIAp 3UWIMTH MeTa-Xolaraa
Hurwiagu. Moc paBulla MKKMHYM YpUHOOCAap - XJIOp ATOMUHUHI apOMAaTHK

XaJjKara KUpUTWINILIHA METa-HUTPOXJIOPOEH30JI XOCUI OYuIura onub Kenau:

NO, NO,
cl,
—AICL”

Cl M-HUMPOXTIOPOEH30./1

B) Tomyonmarn meTwi- rypyxu OCH30J7 XaJKacura HUCOATaH 3JIEKTPOIOHOP
pearent (I-ryp ypunbocapu) cudaruna tTabcup Kypcaraau. |-Typ ypunOocapiapu
TabCUPHUAA DJEKTPOHJIAp 3UWIUTH Opmo- Ba napa- XonaTiapaa wuruiaaau. Moc
paBHUIIa UKKUHYHA YPUHOOCAP - XJIOP aTOMHUHHHT apOMaTHK XalKara KUPUTHITHUIIHA
UKKATA MaxCyJoT opmo-XJIOpPToIyon (opmo-MeTunxjiopObeH3on) Ba napa-

XJIOPTOLYOJ (napa-MeTHIXI0pOEH30J1) XOCHIT OYIUIIUra oJau0 Kenau:

_CH, _CH, _CH,
cl, .
AICI, Ll ol

0-XJ10pmMONY0J n-XJ10pMmMoJiyon
A-Tonwupux. bensonman dongamannd opmo-, mema-, napa-HATPOOECH30U

KHCJI0TaJ1ap XOCHUJI KUJIMHT .

CeHsY Hu numponawoacu opuenmayus

Y opmo- napa- opmo+napa Mema-
-OH 50-55 45-50 100 -
— NHCOCH; 19 79 98 2
- CH; 58 38 96 4
-F 12 88 100 -
-ClI 30 70 100 -
- Br 37 62 99 1
-J 38 60 98 2
- NO, 6,4 0,3 6,4 93,3
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’KaBo6. BeH30MHUHT a30T KUCIOTacH OWJIaH peakuusyiapu HucOaTaH OCOH
O0opanu. Arap OeH3oJira KOHIIEHTPJIAaHTaH a30T Ba CyJb(aT KUCI0Ta apajiaiiMacu
OwnaH TabcUp OTHICA, OMPO3 KHU3AMPWICA, HATWXKaJa a4yMK JaHaK XHUAWHU

OepyBYM, CapyK paHTAarud HUTPOOEH30J1 XOCHI Oynaan:

NO,

+ HNO, HS0,,

benszon Humpooden3on

HurtpoOeHzonmarn HUTPO-TYPYXH JJICKTPOHOAKIENTOP TypyX  OymmO,
UKKUHYU Typ YpuHOOCapiapu KaTopuja caHajdaau. Moc paBHIa apoMaTHK
XaJIKara MKKMHYM PeareHTHUHT KUPUTUIUIINHYN OJIIUHJIAH, SJIEKTPOHIAp 3UUIUTH

KYIIpoOK OVyiran Mmema-xonarra OOpUIIMHU Ba Mema-HUTPOTOIYON XOCHII

OYIUIIIMHYI AUTUIIl MYMKHH

NO, NO,
CH,CI
FeCI3I

CH;  y-numpomonyon

3. beH3o:1 roMonorimapuHu OKCHUIANI €H 3aHKUPIAATd alKWIHUHT 3aHXUPU
y3YHIIMTUJAH KabTUH Hazap OeH30m Xajlkacu OusjaH OeBocuTa OOFJIAaHTaH
kapOokcun rypyxu -COOHcakioBun kapOOH KcuioTajgap XOCHI OYiuImMra oaud
Kenagu. mema-HutpoToiayongaru METUiI- TYPyXUHMHI OKCHJUIAHUIIWIAH Mema-
HUTPOOEH301 KHUCIOTA!

NO, NO,

o],

CH, COOH

M-HUmMPODOEH301l KUucioma

opmo- Ba napa-u3oMepiiap OJUII yYyH METWUJI- Ba HUTPOTYPYXJIApUHU

apoOMaTHK XajKara KUpUTWIHII TAPTUOWHU Y3rapTUPHUIL Tanad dTUIaH.

CeHsY Hu numponawoaeu opuenmayus

Y opmo- napa- opmo+tnapa mMema-
— N*(CHa)s 0 11 11 89
-CN 19 81
- COOH 19 1 20 80
- SOzH 21 7 28 72
- CHO 28 72
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benzonun @®punen-Kpadre Oyiimya metun xyopun OuilaH KaTalu3aTop

UIITUPOKHU/IA aIKWIIAUMU3 Ba METUIIOEH30: (TOTYOJT) XOCHI KWIaMH3!

CHCl CH,§
AICI + HCI

monyon

Tonyongaru MeTwsi- TypyxXd O€H30J1 XalKacura HucOaTaH 3JIEKTPOJIOHOP
cudaruaa tavcup kypcatanu (I-typ ypunbocapu). By Typ opueHTaTH Tancupuaa
OC€H30J XaJKAaCUHUHI Opmo- Ba napa-xojaTiapuia dJIEKTPOHIap 3UWINIU
MakcuMan Oynmamu, Moc paBullga HKKUHYM PEAreHT - HUTPOTYPYXUHUHT
apOMaTUK XaJIKara KUPUTWIMIIA UKKUTA MaxCyJIOT Opmo-HUTPOTOIYOJ Ba napa-

HUTPOTOJYOJI XOCHJI OYIUIIUra oau0 Kelaiu:

H CH CH
3 H N02 3 N 3
H,SO,
NO, O,N
0-HUMPOMONYOl n-HUMPOMOAYOT

Cyurpa MeTWI-TYpyXMHHM OKCUJJIAIl OWIaH opmo- Ba napa-HATPOOEH30M

KHCJIOT/Iap OJIMHAAU.

cZ°

0, O,N NO, O,N

By wmconmnapnan, OeH3071 XanKacugard VYpWH OJHUII HAaKagap MYyXUM
AKAHJIUTUHU KYPUILl MYMKHH.

5-Tonwupuk. TonyonHu: a) Temup O6opomu FeBrs; karamuzatopnuruna; 0)
KaTaau3aTopcu3 Opomiiall peakiusIapuHu €3UHT.

Kapo6. Merunben3on (Toiyoi1), TeKcaH KaOHW, YpUH OJUII peaKIUsICUra
KUPUILAIU, JEKUH TAIOTeHHUHT apOMaTHK siIpo €KW €H 3aHXKHUP MPOTOHU OWilaH
QIMAIIMHAIIY PEAKIHs MIapOUTH OninaH OOFNMHMK. XOCWi OYiayBuUM OMpuKMaap-
HUHT XYCYCHSTIIApH XaM TypJinda.

KaranmuzaTtop umrupokuga 6€H30J1 XaIKaCUAaru BOJOPO YPHUHU OJaIu:

Apomamux kamopoa 31ekmpohun Ypur oaumoacu peakyuor Koounusm, ypuHoocapHuue
NEKMPOHIAPHYU  V3amuul EKU Mmopmuul Koounuamu Ounan 6Oo&nuK. DIeKmpouiap y3amysyu
2YpYX, XaIKaHu Gaoriaumupaou, 31eKmpoHIAp MOPMYGUU 2ypyX 3¢ad XaiKad Haoiiueutu
CYyHOUpaou.
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_CH, r _CH;, _CH,4
AIBr3 * Br
r-

0-0pommonyo:n n-0pommoJiyon

Karanuzarop ranoren Br, monekynacunu myHnaail Kyroiaaiauku, OyHaa Opom
aToMmJIapuaaH Oupu MycOaT 3aspara MKKMHYM OpoM atoMu MaH(UN 3apsara sca
oynagu. Karammzatrop FeBr; Opom Br~  anmonmnm Oupuxtupud onagu.
Karanmuzatop €paamuiaa apoMaTUK Xajgkara Xy)KyM KWIYBUU JIEKTpodui 3appada
Br' xocun 6ynamu. By peakims GeH301 XaaKacHIarH 3JIeKTPOMHI YPHH OJNHII

peakIuscH XucoOIaHa Iy Ba Sg CHMBOJIA OuJiaH OerviaHaIu.

CH, CH; CH
+ Br* - AIBr, g +
- FeCl, Br

0-0pommoyon n-opommonyon

Epyrnuk kyém Hypu Eéku yapTpabuHadIia Hyp TabCHPHAA, OCH30JHHHT
ANKWIA XOCWJIAJIapU PaJMKal 3aHKUPIM PEaKUUAra KUPUILITaHU YYYH, BOJIOPOJ
ATOMMHHMHI TaJIOTeH OWlIaH VpUH alMalluHUIIN €H 3aHXHUp (METHI- TYPYXH)
BOAOpOUTapu Xxucooura 6opanu. byHnna nactinad 6eH301 xaakacu OuiiaH OeBOCUTA
OOFJIaHraH yriaepoJ] aTOMHIAard BOAOPOIAp AIMAIIMHUIINHY €/1/1a CaKJIall KepakK:

Br

Br,, hy
-HBr

oenzunopomuo
CgHsCH,[H + Br{Br — CgH,CH,Br + H-Br
bynna peakmusinap Sk Ounan Oenruiianaau.
bepunran mamyHagaH KypuHaJIuKH, OCH30JI Ba YHHHT TOMOJIOTJIAPH, T€KCaH
KaOu VpUH OJIUII PEaKIUACUra KUPHILAIW, JIEKUH MIYHUCH OninaH (hapkK KUIaauKy,

OEH30J1 XaJIKaCuAaru BOJAOPO YPHUHH OJUII KaTaJIU3aTOp MIITHUPOKHUIA - MycOaT

Towxymup cmonacu xaudaiub, Kamop apomamux yeieco0opooiapea axcpamuiaou. bup
MOHHA MOWKYMUPOAH KOKCAAUWL OPKAIU ~55 Ke MOWKYMUP CMOLACU OAUUL MYMKUH. 55 ke Oy
maxcyromoan sca 900 2 benzon, 225 2 monyon, 45 2 kcunoanap, 225 2 ¢gpenon, 900 2p xpeson,
2300 2 nagpmanun adxcpamubd onuws MyMKUHIUSU maxcpadarapoa anukianuiean. bup mownmna
kymupoan 900 e benzonnune xocun Oyaumu 1ad0pamopust Wapoumuy HyKmau Hazapuoan kamma
MUKOop Oyimacada, AeKuH KOKCIAWL YUVH adNCpaAmuiean KyMUpPHUHE MUKOOpuea Hucoamau
Kapazuca, 6eH301 uiab YuKapuiHune 0y ycyau camapan Xucooianaou.
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3apsi/IJIaHTaH 3appadaiiap - AeKTpodusiap Xocui OViuin O0CKUYU OpKalid aMmalira
omanau. EH 3amkupaary ankun rypyxd BOAOPOAJIAPU YPHUHH ONMIN 3Ca JPKUH
paavKaIIApHUHT XOCHJ OYuiy OunaH Ku3aupuil €Ky Hyp Tabcupuaa 6opaiu.

6-Tonwupux. besnon xankacu €H 3amxupuna Hadakar TYWHHTaH OanrkKu
TYHHHMara yriieBoAopo/l KOJIAUKIApH aJIKILIap OYIUIIN MYMKHUH. Y JApHUHT SHT
omauiicu - ctupon CgHsCH=CH, (cyrokiuk). CTupona OpoMiau CyB Ba Kajuid
NEepPMAHTaHTHU  paHTCU3JaHTUpaad,  NojduMepiaHaau. by  peakuwmsiap
cxeMaJapuHu €3WHT, CTUPOIHH OCH30JHUHT TOMOJIOTH JEHHUII MYMKHHMH, YHU
KalCu yrieBOJOPOIHUHT X0CHIacH cudaThia KYpHIll Kepak?

XKaro6. Crupon OeH30MHMHT Xocwiaacu Je0 Kapaiumk  (Tapuxwid
BUHWIOCH301 Je0 aramumuHu xucobra onm0). By wMogma uryHuWHTHAEK

(enmmaTUIEH Ae0 aTanu0, STUJIEHHUHT XOCWIacu cudaruia xam Kapaiaan:

Br,,
H,0 :

Br
0\ Br
OH
KMnO,,
H,O OH
O\ Kam. Ej\
n S
Tonmupukiaapaa OepwiraH IapouTiapAard peareHTiap OwiaH CTUPOJ
9TUIICH Ka6I/I peaKuI/I;IJIapra - 6I/IpI/IKI/IIH Ba HOJ'II/IMepJ'IaHI/IH_I peaKL[I/ISIJ'IapI/IFa
KUPUILLIAIN.

Crtupon 0€H30J1 TOMOJIOTH 3MaC, YyHKU O€H30J1 TOMOJIOTOJapyd y4yH YMyMUI

oynran - CHyn6 hopMyiara Moc KeImManm.

Hxxunuu scaxon ypyuwiu 8axkmuoa monyoi uuiad yukapuui pekopo muxodopiapuu — 120 —
150 man. aumpuu mawkun smean (moayon mpunumpomonyonr THT uwnab uuxapuuwt yuyH
kyananunear).  Llynune  yuyn  amugpamux — yenesodopoorapoan  (hepm — mapxubudacu
MeMUNYUKIIO2EKCAH axicpamuaub) oe2uopupiaul OpKAIu MoLyol OAUuL YCYInapu apamuiou.
Kamanumuk peghopmune 0eb6 amanysuu 0y ocapaéh, anugamux yeneso00pooiapHu KOPU
xapopamoa 6a 6ocum ocmuoa NIAMUHA KAMAIu3amopu 103acu0an YmKa3uuiead acociaHeaH.
Hamuoicaoa monyon uwnab yuxapuw 1 Mapo iumpea Ouupuilean.
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MycTakui equnn y4yH TONIHPUKIAP

1-Tonwupux. KuméBnii xoccanmapu acocuaa, yura cyrokiaukbenzon CgHsg,
rexkcad CgHi4Ba rekcen CgHioxanmait papkaaHun MyMKAH?

2-Tonwupux. benzomnu: a) TyiimHraH, 0) TYHWHMAarad YyTJIEBOJOPOIAP
OwiaH yxmam peakuusapura MHUCOJJIAP KEJITUPUHT. YJIapHUHT YMYyHU#H
xoccanapuaaru (Gapkiu TOMOHJIapH KaHAai?

3-Tonwupuk. Tonyonnan mema- Ba napa-cynbHOOEH30M KUCIOTIIAp CHUHTE3
KWJIUHT.

4-Tonwupux. benzonnan 3TUI0EH30J XOCHI KWIMHT. ONMHIaH MaxcCyJIOTHHU:
a) cynbdar KUCIOTa HUINTUPOKHIA a30T KuciaoTacu OunaH; O) Karaau3aTop
umtupokuaa (1 mons) 6pom OulaH peakiusIapuHU E3UHT.

5-Tonwupux. Itundenzomnu OpoM OWIAH TabCHPU PEAKIUS IIAPOUTHUTA
Kapab Typiu WyHanunuiapjaa O€H3051 Xalkacu Oyinya €Kku STHI TYpyxu Oyihinya
amaira omuiyd MyMKuH. CU3HMHTYA: a) KaTalu3aTop MINTUPOKHIA, 0) Moaaanap
épanammacura Hyp 100puIll OniIaH peakuus KaHaal WyHaauiga amainra omaau?
KABOOWHIM3HU TYITYHTUPHUHT.

6-Tonwupux. beH301 Ba yHUHI TOMOJIOTJIApU: TOMYOJd, Kcuion (n-
JTUMETUIIOCH301) Ba STUJIOEH30JIIapHU OKCUJITIAIT PEAKIMSUTAPUHY E3UHT.

(-Tonwupuk. Ctupon Ba (PeHUTAUETUICHHU THUApPUpIAII, OpomJail,
TUAPOOpOMITAIIT Ba TUIApATAINS PeaKMsUTapUHN E3UHT. XO0CHI OYJIraH MoJdaIlapHu
HOMJIAHT.

8-Tonwupux. CTHPOIHA AUBUHWI, aKPWJIOHUTPUI OWJIaH COIOJTUMEPJIaHHUIIT
peaKLUsIapUHU €3UHT.

9-Tonwupux. Tomyon, wW30MPONUIOEH30J], OYTHIOEH30J, O-KCWIOJUIAPHU
V05 KaTann3aTOpAUTHIa OKCUJIAIT PEAKIMUIApUHN E3HHT.

10-Tonwupux. Kyhunaru y3rapuimiap KETMa-KETIUTH OPaJIUK Ba OXUPTH

MaXxCyJIOTJIApUHH aHUKJIAHI BA HOMJIQHT .

Ankanniapru 6a YUKIOAIKAHAAPHU O0e2UOPUPIaWl apeHaap ONUWMHUHE MYXUM CUHMEMmUK
yeynu xucobnanaou. By orcapaéunap ankannapuu Oeeudpoyuxiiaws éKu He@mHU apomMamiai
JHcapaénapu oetunaou.
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11-Tonwupux. benzongan cyOcTaHT cudaTuga Ba Kepakid peareHTIapaaH
doiinanann® Kyihnmaru OWPUKMAJIapHU XOCHJI KWIWHT: a) n-TOIXYOJICYyIb(do-
Kucnora; 0) 3-6pom-4-TonyoscynbGOKUCIOTa; B) 3-OpoM-5-HUTPOOEH30ICYIb(O-
KHUCIIOTA; T) 2-0poM-5-HUTPOOEH-30JICYIb(OKUCIIOTA.

12-Tonwupux. YTIEBOJOPOMJIAPHUHT CTpeNKaiap OwuiaH KypcaTuira
cxeMacu Oyitnda TabCup peakiusuIapuHA E3UHT

Anxannap

~
/ Huknoankannap

Tyiiunmazan

yenesooopoonap /
~ Apomamux

yenesooopoonap

APpOMATHK YIJ1€BOJIOPOAJTAPHUHT OJJMHHUII YCYJJIapH
1-Tonwupux. ¥Oxopu mnapadurnm HebTIapaaH mapaduHIAp AXPATHINO
IOKOPH Xapopatiapjia KaTalu3aTop UINITUPOKUIA KU3IUPHIN OWjlaH KaiTa WIuIail
OpKaJy apoMaTHUK apoOMAaTHK yriieBojgopoanap wunuiad uukapwiaau. JKapaéH
JeruaApupiant Ba XajKa XOCWJ OViuimm (Odecudpoyukiuzayus) OPKAIM amMalra
omanan. Jlactnabku ankanmapra HUCOAaTaH apoOMaTHK YTJIEBOJOPOIIAPHUHT XOCHIT
oymum  yaymu 35-40% rtamkwn dtagu. OkraHmaH KartanuTuk KpekuHr (i,
KaTaln3aTop) BaKTUIA KaHIal apeHIiap XOCUI OVIIHIINT MyMKHH?

Kao6. Hedt Ttapkubuma Ttypam yraeBomopomnapoymamu. Hedroaru
napauH yriaeBOAOPOUIApUHHN  «apoMaTjiami»aa XaM TypJiId apeHiap XOCHI
Oynmagun. Tapkubmarm oOKTaH JACTUAPONMKIUIAHUIINAAH  (BOJOPOA  CHKHUO
YUKAPWINIIKA Ba XaldKa XOCWI OYIWIIM) O-IMMETHIOEH30]1 Ba OSTUIOCH30II
apaJaiiMacy XOCHI OViaau:

v — (O

OKmMan IMUNOEH30N
0-oumemuiben3on

Ankanniapru 6a YUKIOAIKAHAAPHU O0e2UOPUPIaWl apeHaap ONUWMHUHE MYXUM CUHMEMmUK
yeynu xucobnanaou. By orcapaéunap ankannapuu Oeeudpoyuxiiaws éKu He@mHU apomMamiai
JHcapaénapu oetunaou.
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2-Tonwupuk. benzon romoinoriapua Bropu-®uUTTHr peakuuscd OpKaiu
onuil MyMKHH. bpomOen3onra:1l) Opomatan, 2) 1-OpoMOyTaH HaTpuii MeTaJUId
UIITUPOKHIA KYTITUIICA KaHal apeHyap Xocu 0ymamn?

KapoO. Bropu-®uTTur peakuusicu HopMmas (TapMOKJIaHMaraH) TY3WJIMIILIA

AIKWIOEH30JUIap CUHTE3 KWIHII YYyH KyJail:

Br

+ + >

2Na /Br ToNaBr

opomaman
IMunden3on
Br P
+ 2Na + Br - 2NaBr

oymunoenzon

PeaknussHUHT acocWii KaMYWIWTH KyIMIMMYa MaxCyJIOTIApPHUHT  XOCHII
Oynuinu 6wian 0oruK: 1- peakuusaa — Oyran Ba qudeHwn; 2-peakiusja —TeKcaH
Ba JU(PEHW KyIrM4Ya Maxcyior cudaruiga xocuwsi Oynaau. by OGupukmanapHUHT
Ty3WINIT (OPMYTACUHU MYCTaKWJI E3UHT.

3-Tonwupux. KaTanmuTuk AeTUAPUPIAHUIINAAH KyHUJard aJlulUKINK
OMpUKMaJIapHU XOCUJI KWJTYBUM,0€H30J1 KAaTOp YTIEBOJAOPOIAPUHH TY3UIUIITUHU
AQHUKJIAHT: a) [IUKJIOTEKCEeH, 0) 1,4-TuMeTHIINKIOTeKCaH.

’KaBo6. ben3zon Ba yHUHI roMoOJIOTJIapU SpUTYBUWIAp cudaTuma, O0YEKIap
OJIUII/IA, JTapMOH-IIOpPWIAp, MOPTJIOBYM BOCHUTANAp, XYHMIOYH XWMJIA MOJAaiap
UIad YMKapUIIa UIaTHIagn. Yiap TOMKYMUAPHE KOKCIAIl MaxCyJIoTIapuiaH
aKpaTHO  ONWHUINM, UIYHUHTIEK UUKIomapaduHIapAaH -  I[UKJIOTeKCaH
TOMOJIOTTIApPUIAH OJTMHHIIN MYMKHH.

Macanan: a) LlukimorekceHHu aeruipupiaad O€H30J1 OJTUHAIN:

@ kam. { O + 2H,

0) 1,4-mTUMeTUIIMKIOTeKCaHHN JAeruapupiamgan 1,4-nqumernnoenson (n-

KCHJION ) XOCHJI OYau:

1953 tiunoa Yuxaeo ynusepcumemu npogeccopu, Hooen myxogpomu cospunoopu I'apoibo
Ypu sea ynune woeupou — manaba Cmaunu Munnep, snekmp moku mawvcupuoa mMemau, cye,
AMMUAK 84 8000POO0 APANAWUMACU MYPIU-MYMAH OPLAHUK OUPUKMANAD XOCUN KUTUO Y32apuuiu
MYMKUHIUSUHYU ucbomaaourap. by oupuxmanap xamopuoa okcuiiap mapxubuea Kupyeuu —
“yaém mamepuacu’nHune notidesopu Xucoonamysuu amuHokuciomaiap xam xocun oynaou. Iy
mapuxka epoa xaém natioo OYIUWUHY ACOCT08YU SHA OUP HA3APUSL 8YHCYO2d KENOU.
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kam. t°
+ 3H,
oumemui- oumemuifeH3on
WUKI02eKCan (napa-xkcunon)

MycTakui equnn y4yH TONIHPUKIAP

1-Tonwupuk. Kyhiugaru  cyocTpartnapaad  ¢oiimananu®d OEH307  OJUII
CXeMaJlapuHU €3WHT: a) alleTHICH; 0) IMKIOreKCcaH; B) OCH30i KUCIIOT.

2-Tonwupux. Kyliugaru  rajoreHjid  XOCWiajapra HaTpUil  MeTallIu
TabCUPUIAHXOCHIT OYITyBYH YTIIEBOIOPOIAPHN HOMJIAHT:

a) OpoMOEH30J1 BaM30IPOITHII OPOMHU/T,

0) GeH3UI XJIOpUT Ba XJIOPITaH;

B) 0-OpomOeH30:1 BaOpoMdITaH?

3-Tonwupux. Bropu-@ummuczpeaxyuscudyiinaa Kyuu1aru
YIrAEBOAOPOIJIAPHU  XOCWJI  KWIMHI: 7-3THITONYOJ, u300yTwinoen3on, 1,3-
TUATUIOCH301, KYMOJI.

A-Tonwupux. Kyhiunaru yrieBogopomiapauar @puoen-Kpagpme peaxyuscu
MIAPOUTHIA TAbCUPJIALYBUUAAH KaHal yriIeBOI0poIap Xocui 0ynaan?

a) OCH30JIHUATWI Opomu;] OWiaH,

0) TOTYOJHU U30MPONUIOpOMU OUIIaH;

B) M-KCHUJIOJN ATUIOpOMHU]T OUJIaH;

) CUMM-TPUMETUIOCH30IHU METUIT HOAU] OWIaH.

S-Tonwupuk. Tlponuauun CH=C-CHjznonuMmepiaHUIINIaH (TpUMEpU3AIIN)
OeH30J TOMOJIOTJIapu Xocwil Oynaau. PeakuusuiapyuHu €3WHr Ba MaxCyJIOTHHU

HOMIJIAHTI.

Kauonnapoup ep ammocgepacu meman, cye, avumuax 6a 6000pod buian ypaiean 6yauo,
Kyéwl Hypu — SHepeuscu, 3JeKmp 3apsaou mavcupuoa 0y 000Ul MoNeKyiaiap — peaKyuoH
KoOunusmu 10Kopu Oynean SpKUH PAOUKauIapea NapyaiaHuiu, HaAmuxicaod yiap y3apo
mavcuprawud, Kamma MoaeKyianap, cyHepa oapia mupux OpeaHusmiap Kypuiean Mypaxkkad
OP2aHUK OUPUKMANap XOCul OYauuiy maxmur KUiuHaou. Tupux opeanuzmiapHu napyaiaHuu
Hamuacacuoa Xocun OVI1y8uu Memaw, OpeaHu3M KyPUIUUUOa Umupox 3myeuu MyXum Kypuiuul
mamepuany Oyauwy MyMKUH. banku, wiyHuHe YuyH Xam, OpeaHux KUMEHU YPaHUWHU AUHAH
MEMAaHHU YPeaHuuoaH, IpKUH paouKkaiiapHu ypeaHuuoar 60uniaul Kepax.
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6-Tonwupux. H-I'eNITaHAN KaTATUTHK apoMatiiall HaTHXacuaa KaHaai Moaaa
xXocwi 0ymaau?

7-Tonwupux. DTAIUAKIOTEKCAH NECTUAPUPIAHUIIAIAH KaWCH apOMaTHK
yTIAEBOAOPOT XOCHI OYmaan?

8-Tonwupuxk. 1,3,5-TpUMETUIIUKIIOTEKCAHAaH apOMATUK YIIIEBOIOPO] XOCHIT
OYIuII peakiys cCXeMacuHH €3UHT. Peakius MaxcynoTIapuHy HOMJIAHT.

9-Tonwupux. Kyilingarn peaknus TEHIJIaMaJapyuHU SKyHJIaHT.Peakmus

CYHruaa Xocui OYVIIyBUM MaxCyJOTJIAPHUA HOMJIAHT.

a)O + /\ ﬂ 5)© + /< H3PO4|

3)6 . /< H,PO, z)O . %> AlBr,
AlCI cl
())O N )\—3> O)g . O AICI,
cl

10-Tonwupux. Kyiimmaru OupukMaliap Ba 3apypuil  peareHTJIapJiaH
doiinananub, STUIOEH301 XOCWJI KWIWHI: a) OeH3onaaH; O) CTUpOJIJIaH; B)
(dbeHunaneTUICH1aH.

11-Tonwupux. Wxxu ycynna Oenzonman o-kcwion (1,2-mumermnOeH3on)
XOCWI KWIUHT: a) Bropn - ®urTur peakumscumgan Qoiimanannd; 0) Opumedt-
Kpadrc peaknuscuan Kyinao.

12-Tonwupux. Kyhiugaru y3rapunuiapyu KaHaal peaxiusiiap opKajid aMalra
OLIUPUII MYMKHUH: a) aneruineH — 1,3,5-TpumerunOenson; 6) GEeHUIITHICH —>

(deHunaneTuieH; B) HOHAHIUKApOOH KUCIIOTa —> OEH30II.

Cu3z oupon-oup nabopamopusoa “bBenzun paduxanu” éxu “annun paduxanu’ mameacu
bocunean cusuUMHU Kypuuwi MYyMKuH smac. By paoukannapnumne maesicyonrueunu ucbOomioguu
ouporn oup ycyn bopmu dezan, cason myunuwu madouui. 1900 tiwnoa “Journal of the American
Chemical Society” ea “Berichte der Deutchen Chemischen Gesellschaft” scyprannapuoa éw
onum Mozec Tombepenune (Poccua [asnamuoa myzunean, ywa oaspoa Muyuean
YHUBepcumemuoa ¢haonuam Opumean) MaxKoiacu dvioH Kuiunaou. lombepe mynux
QeHunanean aIKaHaap Mae3ycuod UuslaHuwap oaud oopadu ea Kyniab oaumiap cummes
KUnuwiea 3pulia OaMazaxn mempageHul meman oauwea mysagax 0yiaou 6a CyHepa
2eKCaeHUIIMaH cCunme3 KUIUUHU MaKcao KUIub Kysaou.



229 Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

OOUJIATAHUJITAH AJJABUETJIAP

1. FOcynoB JI. Ba Gomkanap. OpraHuk KMUMEHHUHI OOLIAHFUY aCOCIApH.
Tomxkent. 3ué nypu Hampuéru. 2011 imn. 451 Ger.

2. TpaBenb B.®D. Opranuveckass xumus: ydeOHUK 1y By30B: B 2 1. T. 1/
B.®. Tpasens. — M.: UKI1] «Akanemkuuray, 2005. — 727 c.

3. lladapos FO.C. Opranunueckas xumusi: yueOnuk / FO.C. IlaGapos. -
CIIOG.: Jlanb, 2011. — 848 c.

4. I'ypesnu II.A. COopHUK 3a7a4, YIpaKHEHUN M BOMPOCOB MO xumuu, 11
knacc / IL.A. I'ypeBuu, M.A. Kabemes. — M.: Dx3amen, 2005. — 160 c.

5. Homenkiatypa opranuueckux coequHenuii / M.b. I'azuzoB [u ap.]. — M.:
Anbpa, 2006. — 352 c.

6. Pomaxun A.C. COOpHHK 33724 ¥ YIPOKHCHUN MO OPraHUYECKOW XUMUU:

Metoauueckue ykazanus / coct. A.C. Pomaxun. — Kazans: KI'TY, 2002. — 100 c.



230 Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

MYHJIAPUIKA
L@ 74 3 11 111 (TP UP R T PPP TP 4
1. Opranuk OUMPKMAJAPHUHT TY3ZHIUIT ACOCTAPH ...oovvrvvrreeeririreeniiieeennnnns 6
1.10pranuk MoJieKyJaJapHUHT TY3WITUIT (DOPMYIIACH .....ccecvveeeeenerreeeneeneanss 6
1.2 KuMEBUH OOFITAHMIIT TYPITAP . ...eeeeeevrreeeerreeeerreeeearreeesnssesessnseesesnnsseanses 15
1.3 VpunbocapIapHUHT STEKTPOH SDDEKTH. ..........vevereeereeeereereeeereeereeen. 25
1.4 Opranuk peakiusiIapHU E3UIT YCYIUIAPH . c.uuvrereeerrreeeireeeeeereeaessnseeennes 30

1.5 «Opranmk OMHUPKMAJAPHMHI TY3WJIMII AacoCJapuU» MaB3yCU
Oy¥rya TOMIIUPUKIAPUHHI CUUIIT HAMYHATAP . ....eevveeeeerreeeeereeeennreeesnnseeeennnns 38
2. ATTKAHIIAD veeeeessersecssssssessssassossssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssrs s 53

2.1 AnKaHJapHUHT TOMOJIOTMK  KaToOpW, HOMEHKJIAaTypacu Ba

HIBOMEPHISICH. ....vveeeeuereeeeeeireeeesuteeeesssseseeassaeeeasssaesessssseeesssseesesseeesassseeessssesessnnns 53
2.2 ATKAHITAPHUHT TY3HIIHIIIH .......uvvveeeeeveeeeeereeeeseseeeesssssesessnseesssssssessssseeanns 56
2.3 AnkaHIapHUHT QU3UK Ba KUMEBUM XOCCATIAPH. ..eeeeereerereeeereenrreanneeeannns 60
2.4 ATKAQHIAPHUHT OJTUHHUIT YCYIITAPH ..vveeeeeerreeeeeereeeeerreeesssreeeesssesesssseessnses 65
2.5 ATKAQHIAPHUHT KYJTTAHUITHAIIIE ....vvvveeeeeerieeessereessssereessssssesssssseesenssseesanses 66
2.6 «Ankaniap» MaB3ycu OYrYa TOMIIUPUKIAP CUHUILL.......ceerrvveeeernvreeennnss 68

3. AIKEHIAP (OJTEPHHIIAP).....oeevviiiiiaiieiiisitiesiieeieeseeesteestee e e sseesnsessreesseee e 87
3.1 AnKeHJIapHWUHT TOMOJOTMK KaTOpW, HOMEHKJIATypach Ba

HIBOMEPHISICH. ....vveeeeuevveeeeeireeeesateeeesssseseeessaeaeesssaeeeasssseessssseesesseseaasssseessssesessnnes 87
3.2 ATIKCHITAPHUHT TY3HIIHIIIH .....c..vvvveeesreeeeesseeeaensseeessssesessnseeesssnssessssseennns 91
3.3 AJNKeHIapHUHT (PU3UK Ba KUMEBHUM XOCCATIAPH. ...eeenerreenreeenereeevreennreeennns 93
3.4 ANKEHIAPHUHT OJUHUII YCYIITIAPH ..uvvvereeeerreeeaeereeeessereeessssseeessssseesnssseesas 102
3.5 ANIKECHITAPHUHT KYJUTAHUITAIIIT ....vvvveeeeereeeesnrsesessnseesssssseessssssessnssseesenees 103
3.6 «AJKeHJ1ap» MaB3yCH OYHHUYA TOMIIUPUKIIAD CUUIL.....ccuveeennreenneeeeneneens 103

4. ATIRATTMEHIIAD  coersseresssssecssssssessssnssssssssssssssssssssssssssssssassssssssssssssaassssssasssssssaars  LLO
4.1 AnkagueHnap HOMEHKIATYPACH BA H3OMEPHSACH. ......uvveeeeuereeeeenreeenreess 119
4.2 JIACHITAPHUHT TY3VUTHIITH ....veeeuvveeeevreesereeessseesssseensseeesssessnsseessseessssesnssesans 121

4.3 JIlneHnapHUHT (DU3UK Ba KUMEBHI XOCCATIAPH. ....uvveeeeeereeeeeerreeeeereeeeensneas 125



231 Oprannk kuMé: nacTiadky TymryH4yanaap. Y riieBoaopomiap

4.4 JIUCHITAPHUHT OJIMHUII YCYTUTAPH ..veeenrrereenrreeeenreeeeanreeeessnseessssssessnsseees 127
4.5 JINCHTAPHUHT KYTUTAHUITHIIIF «..couvveenereenreeneeenneeenseesnneenneesnseesseesnseenseesieess 128
4.6 «AnkaaueHnap» MaB3ycu OYHnYa TOMIUAPUKIAD CUUL.........eeenveennen.. 132
ST W 177 0 ) £ o PP UPRRUPPPRRPPPPR 142
5.1 AIKUHJIApHUHT TOMOJOTMK  KaTOpW, HOMEHKJATypacu Ba
12101 (S 0] £ (61 U SO UUPRRRUPUPRPPIS 142
5.2 ATKUHITAPHUHT TY3WIIHIIIH ......uvvvveeeeereeeeesnrseesssnseesssssseeesssseseesssssessnssseesas 142
5.3 ATKUHJIAPHUHT (PU3UK Ba KUMEBUN XOCCATAPH . ....nvvrreeenerreeennvreeesnveeaanns 147
5.4 ATKUHIAPHUHT OJTUHUIT YCYIITIAPH ..vvvreeeevrreeeerreeenereeesnsseeesnsseeseensseeess 154
5.5 AJTKUHIAPHUHT KYJTAHUITUIIIE ...oovveeeenerveeeenereeessnnseesenssseessssseeesnsseessnnsess 155
5.6 «ANKUHIIAp» MaB3yCH OYWHMYA TOMIUPUKIIAD CUUIIL. .....cvvreeeerreeerreeerenss 156
6. LIMKITOQIKAHIIAP .....ovvviiiiiiie ettt ettt e e nnbeeee s 168

5.1 IluknoankaHJapHUHT TOMOJIOTHK KaToOpW, HOMEHKJaTypacu Ba 168

TIBOMEDHISICH . ...eeeuvtteeuteeeeteeeneeeenaseesnneeeessseassseeannseesnnseesnseeeasseesssesnnsaesnnseesseesssnees
5.2 [IUKTOATKAHTAPHUHT TY3HITHIIIH ....eeeeevveeeenereeeeseereeeenssseesssssesessssseessnsees 171
5.3 [uxnoankauaapHUHT (PU3UK Ba KUMEBUUA XOCCATAP . ..veeerrerreeereerreennenes 174
5.4 [ukI0aNKAHIAPHUHT OJTUHUII YCYIIIAPH ...vvvvreenerreeenrreeeennneeeeesseeeessnees 177
5.5 HUKI0ATKAHTAPHUHT KYTUTAHUITHIIIH ...eeeuevvreeeeereeessereeeesssreeesasneessnnnneeaas 177
5.6 «[{ukmoankaniaap» MaB3ycH OVilua TOMIITUPUKIIAD CUUIIL...........ccuvnene.. 178

7. APOMATHK YTJIEBOTOPOIIIAP. ccccersssrecsssssessssasssssssssssssssssasssssssssssasssssssansssssss 191

7.1 ApoMartuk yrieBOAOPOMJIAPHUHI TOMOJOTHK KaTOpH, HOMEHKJA-

TYPACH BA UBOMEPHIICH. ... .vvveeenrveeeesrreeeasasseeeeissaeeessssseesssnssesssssssessssseesesssseesanes 192
7.2 ApoMaTHK YIIEBOAOPOITAPHUHT TY3HITHIIL .vvveevvreeessirereessneesssseeessnes 193
7.3 ApomMaTuK yriieBOAOpOIapHUHT (DU3UK Ba KUMEBUN XOCCATAPH ......... 196
7.4 ApoMaTUK yTrIeBOAOPOIAPHUHT OJTUHUI YCYIIIAPH ...vvvveeenvreeeeerveanns 206
7.5 ApoMaTUK yriieBOAOPOTAPHUHT KYTUTAHWITMIIIH .....vveeeeneveeesnneneaesnneens 208
7.6. KoHIEHCUPIAHTaH aPOMATHK CHCTEMATIAD +.v.vvveesrreesresanreessreessnnessnnenas 208

7.7 «KApoMaTHK yTrJIeBOJOpOATIap»MaB3ycu OViinda Tomuupukiap equmn... 210

DoiAATAHMITAH ATAOHMETIIAP ...ovveiniiieieiiiieeieiiieeessiieeesstae e e ssare e s siree e srneee e 229



	1.1-жадвал
	I – III давр атомларининг валент электронлари
	Мос равишда, сирка кислота молекуласидаги кислород атомида икки жуфт УЭЖ бор:
	Углерод атомининг ўзига хос хусусиятлари:
	Углерод атомининг чизиқли, тармоқланган, халқали углерод занжирлари ҳосил қилиш қобилияти:
	Углерод атомининг делокаллашган ароматик боғлар ҳосил қилиш қобилияти:8F
	ХУЛОСАЛАР
	1.2-расм.Углерод атомининг асосий ва қўзғолган ҳолати
	/
	1.5-расм. Углерод атомининг sp3-гибридланган ҳолати,
	метан молекуласи ҳосил бўлиши
	sp2- Гибридланиш. Бу гидридланиш - битта 2s- ва иккита 2р-орбитал-ларнинг аралашувидан ҳосил бўлади. Бунда учта гибридланган орбиталлар ҳосил бўлади, улар битта текисликда бир-бирига нисбатан 120( бурчак (тенг томонли учбурчак текислиги) остида жойлаш...
	/
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	sp -Гибридланиш. Битта 2s- ва битта 2р-орбиталларнинг аралашувидан бир тўғри чизиқда жойлашган иккита гибридланган орбиталлар ҳосил бўлади. Гибридланишда иштирок этмаган иккита 2р-орбиталлар Z ва Y ўқларига ўзаро перпендикуляр жойлашади. 13F(
	/
	1.6-расм. Углерод атомининг sp-гибридланган орбиталлар
	1.2-жадвал
	Органик бирикма тузилишининг углерод атомлари гибридланиш турига боғлиқлиги
	Ковалент боғ турлари.
	Ковалент боғ ҳосил бўлиш усуллари
	Ковалент боғ икки турли бўлади: сигма (σ)- ва пи (π)-боғлар.
	σ-Боғ кимёвий боғланувчи атомларнинг марказларини боғловчи чизиқли атом орбиталларининг қопланиши билан ҳосил бўлади. σ-Боғлар исталган: s-, p- ёки гибрид орбиталларнинг қопланиши билан ҳосил бўлиши мумкин. Этан мисолида σ-боғлари ҳосил бўлиши 1.7-рас...
	/
	1.7-расм. Этан молекуласида кимёвий боғ ҳосил бўлиши
	Ковалент боғнинг асосий хусусиятлари
	Электрон жуфти, агар улардаги нисбий электроманфийлик бир хил бўлса, атомлар орасида тенг тақсимланади, масалан:
	1.4-жадвал
	Баъзи элементларнинг Полинг бўйича нисбий электроманфийлик (ЭМ) кўрсатгичлари
	ХУЛОСАЛАР
	Индуктив эффект
	1.5-жадвалда баъзи ўринбосарлариннг электрон эффекти берилган.
	1.5-жадвал
	Турли ўринбосарларнинг электрон эффекти
	ХУЛОСАЛАР
	1.4 Органик реакцияларни тўғри ёзиш
	Бу реакцияда метандаги водород атоми хлор атоми билан алмашинади.
	Жавоб.
	/
	Мустақил ечиш учун топшириқлар
	Жавоб. Агар углерод атомида σ-боғ бўлса, бу боғлар тўртта тенг қийматли sp3-гибрид орбиталлар ҳосил қилади. Агар углерод атомлари қўшбоғ билан боғланган бўлса, бунда углерод атомида 3 та σ-боғ учта sp2-гибрид орбиталлар орқали ҳосил бўлган, бир текисл...
	sp-Гибридланган углерод атомида иккита sp-гибрид орбиталлари бор, молекула чизиқли.
	/ / /  /
	Мустақил ечиш учун топшириқлар
	3-Топшириқ. Органик бирикмаларда углерод атомлари қандай гибридланган ҳолатларда бўлиши мумкин? Ҳар бир гибридланиш ҳолати учун гибрид орбиталларнинг шакли ва йўналишини тушунтиринг.
	/  Бу бирикмада 8 σ-боғ ва битта π-боғ бор.
	1-Топшириқ. Қуйидаги молекулаларнинг ҳар бирида нечта σ- ва π-боғлар бор:
	Жавоб. Асосий принципиал фарқ фақатгина ионли ва ковалент боғларда мавжуд.
	Ковалент боғ электронлар жуфтини умумлашуви натижасида ҳосил бўлади, масалан:
	Жавоб. Агар ковалент боғ электроманфийлиги турлича бўлган атомлар орасида вужудга келган бўлса, масалан, водород хлорид ҳосил бўлишида, электронлар булутининг қопланиши ядродан электроманфийлиги каттароқ бўлган атом томонга кўпроқ силжиган бўлади. Бун...
	Водород хлорид молекуласи формуласи шартли белгилар билан қуйидаги кўринишга эга бўлади:44F(
	Жавоб.
	/ /
	CH3 – F ( CH3 – Cl ( CH3 – Br ( CH3 – I
	боғ узунлиги ортиб бориш қатори
	Мустақил ечиш учун топшириқлар
	1-Топшириқ. Кимёвий боғланишнинг асосий турларини характерланг ва қуйидаги берилган формулалардаги молекулалар учун кимёвий боғларни характерланг:
	Cl2, HCl, CH3ONa, CH3MgCl, NH3, CH3NO2.
	2-Топшириқ. Қуйида келтирилган молекула фрагементлари учун атомларнинг зарядини аниқланг (чизиқча электронлар жуфтини умумлашуви натижасида ҳосил бўлувчи ковалент боғ):
	/
	/
	Инциаторнинг парчаланишадан ҳосил бўлувчи радикаллар (ёки R), мономер молекулаларига бирикади ва уни радикалга ўтказади - молекуланинг бошланиши:
	/
	ўсиб бораётган макрорадикалга мономер молекулаларининг кетмакетликда бирикиши - занжирнинг узайиши:
	радикал заррачаларнинг ўзаро таъсирида фаол бўлмаган макромолекула ҳосил бўлиши - занжирнинг узилиши:  96F(
	Катион занжирли полимерланиш. Полимерланишнинг бу тури электродонор ўринбосарли этилен ҳосилалари учун хос. Мономернинг фаоллашуви кислота табиатли катализатор H+A– (Льюис кислоталари - протонлар, карбокатионлар ёки бошқа электрофиль заррачалар) ҳисоб...
	Протон қўшбоғдаги углерод атомларидан бирига бирикади, бунинг натижасида углерод атомларидан иккинчиси уч валентли бўлиб қолади ва унда мусбат заряд тўпланади:
	/
	1,3-Бутадиен молекуласи

	/
	Каучук сополимерлари

	/
	АЛКИНЛАР
	5.1 Алкинларнинг гомологик қатори,номенклатураси ва изомерияси
	6.1 Циклоалканларнинг номенклатураси ва изомерияси

	Properties
	Кимёвий хоссалари
	/

	в) водород бромиднинг бирикиши Марковников қоидасига мувофиқ боради:
	2-Топшириқ. Бромнинг қуйидаги циклоалканлар билан реакцияларини ёзинг: а) циклопропан; б) циклопентан; в) циклогексан. Бу реакцияларнинг турлича амалга ошиш сабабини тушунтиринг?
	3-Топшириқ. Қуйидаги жуфт бирикмаларни фарқлаш мумкин бўлган кимёвий реакцияларни таклиф қилинг: а) циклопропан ва пропан; б) циклопропан ва пропилен; в) 1,2-диметилциклопропан ва циклопентан; г) циклобутан ва 1-бутен.
	Қолган бирикмалардан фақатгина 1,2-диметилциклопропангина бром эритмасини рангсизлантиради:
	Мустақил ечиш учун топшириқлар
	Олиниш усуллари
	АРОМАТИК УГЛЕВОДОРОДЛАР
	Бензол молекуласида 30 та валент электронлар бор: ҳар бир 6 углерод атомида 4 тадан ва ҳар бир водород атомида биттадан. 6 та С-Н оддий боғларни ҳосил бўлишига 12 та электронлар ва С - С оддий боғларнинг ҳосил бўлишига 12 та электронлардан фойдаланади...
	/

	Олти углеродлардаги σ-боғ ҳосил бўлишида иштирок этмаган гибридланмаган олти р-электронлар ўзаро бир-бирини қоплайди (7.1,б-расм). Натижада (-боғлардан иборат ягона бутун циклик туташ система ҳосил бўлади. Кекуле формуласидан фарқ қилиб, (-боғлар моле...
	7.1-расм. Бензол молекуласининг тузилиши
	Бензолдаги барча С - С боғлар бир хил боғ узунлигига (0.139 нм) эга, уларнинг узунлиги оддий С - С боғлар узунлигидан (0.154) қисқа ва қўшбоғ угунлигидан (0.132 нм) узун.
	Хюккелнинг ароматлик қоидаси: бирикма ароматик бўлади қачонки, молекула бир текисликда ёпиқ углерод скелети ҳосил қилиб тузилган ва 4n+2p-электронлар барча электронларни мужассам этган (-электронлар туташ системасини сақласа:
	Кимёвий хоссалари
	/

	7.6. Конденсирланган ароматик системлар
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