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U JACTYP
KNPHNII

Hactyp V36exucTon Pecniyonukacu Ilpesupentununr 2017 iun 7 deBpangaru
“Y36exncTon Pecry6aukacuny sHa a2 PUBOKIIAHTHPHIN OYifiya Xapakatiap CTpaTerusacy
tyrpucuna’tu [1D-4947-con, 2019 #iun 27 aryctmarm “Onuii TapJMM Myaccacaiapu
paxbap Ba memaror KaapJapUHUHT Y3JIyKCHU3 MajaKaCHHH OIIMPHUII TU3HUMHHH KOPUH
sTH TYFprcuaa’Ti 1d-5789-con, 2019 iinn 8 oxTabpaaru “V36exucron Pecrny6amkac
oy TabauM TU3UMUHM 2030 Huiarada pUBOXKIAHTUPUIN KOHLENIUSCHHU TAaCIU.JIAIl
TV.pucuaa’tu [1d-5847-connmu dapmonnapu Ba 2020 #iunm 12 aBryctmaru “Kumé Ba
Ouosnorus MyHamunuiapuaa y3iayKCu3 TabiuM cudaThuHU Ba WIM-(paH HATHXKAJAOPJIUTUHU
OIMpHIN  Yopa-Tanbupimapu  TyFpucupa’tu  11K-4805-commm  Xxamma  Y30eKHCTOH
Pecnybnukacu Baszupnap Ma.kamacununr 2019 iun 23 cenrsiopparu “Onuil Tabiaum
Myaccacanapu paxoap Ba NeAaror KaJpJaapuHUHT MaJIaKaCUHU OUIUPHILI TU3UMUHHU SHAJA
TaKOMWUIAIITHpUII  Oyiinya KymMM4Ya 4Yopa-Tagoupiap Tyrpucuaa’ ru 797-coHnun
Kapopiapuaa OelruiaHraH yCTyBOp Basudamap Ma3MyHHAAH KeIuO YMKKaH Xo0Jia
Ty3wiIrad 0ynu0, y oluil TabJIUM Myaccacallapy Neaaror KaJpJapuHUHI KacO mMaxopaTu
XamJila MHHOBALIMOH KOMIIETEHTJIMIMHU PUBOKJIAHTUPHIL, COXara OWJ WIFOP XOpPHKHUI
Taxpubanap, SHrM OWIMM Ba MalakalapHU V3MAIITHPUIL, IHIYHUHTACK aMalueéTra »opun
ATUII KYHUKMaJIApUHU TAKOMUJUTAIITUPUIIIHA MaKCaJl KUIaaHu.

Hactyp noupacuaa Oepuna€TraH MaB3yjap TabiuM coXacu Oyinua megaror
KaJIpJlapHU KalTa Tai€prail Ba MajJaKaCHMHHM OLIMPHUII Ma3MyHHU, chdaTv Ba yJapHHUHT
Taléprapiaurura Kyuuinaguran yMyMUd Majlaka Taja0napyu Ba YKyB pekallapyd acocHiaa
HIAKJUTAHTUPWIITaH OYIrO, YHUHT Ma3MyHHU KpEeIUT MOAYJ TU3UMH Ba YKyB >KapaéHUHU
TAlIKWJI JTHII, WIMUNA Ba WHHOBAIMOH (DAOJIMSITHU PHUBOXKIAHTUPHUIN, TMEJArOTHUHT
KacOuii  MpodeCcCCUOHAJUIUTUHU  OUIUPHIN,  TabJIUM Kapa€Hura  pakamiu
TEXHOJOTHSUIAPHU KOPUM ITHUII, MaxCyC MakcaJilapra WyHaJITUPWJITaH WHIJIU3 TUJIH,
MyTaxacCUCIUK (haHjgap HEru3uja WIMHN Ba amMalaud TaAKUKOTIAp, YKYB *KapaéHUHU
TAlIKWI JTUIIHUHT 3aMOHAaBHU yciayOmapu OyiiMya CYHITH IOTYKJap, IMeAarorHUHT
KpEaTuB KOMIIETEHTIUTMHU  PUBOXKJIAHTUPHUIL, TabJIUM JKapa€HJIaApUHU  paKamiiv
TEXHOJIOTUSJIAP AaCOCUa WHIWBHIyaJUIAINTUPUILI, Maco(aBuil TabIuM XHU3MATIAPUHU
pUBOXKIJIAaHTUpHUIN, BeOuHap, owHmaiiH, «blended learningy, «flipped classroom»
TEXHOJIOTHSUIApUHY aMalinéTra KeHr Kyyuian 0yinda Teruuui OuinM, KYHUKMa, Majlaka
Ba KOMIIETCHIIUSJIAPHU PUBOKJIAHTUPHUILTA HYHANTUPUITaH.

Ka#ita Taii€pnam Ba Majlaka OLIMPHUII HYHAIUIIMHUHT y3Ura XOC XYCyCHUATIIapU
Xamzaa Joi3ap0d MacanajnapujaH Kenud 4YMKKaH XoJifa JacTypla TUHIJIOBYMWJIAPHUHT
MYyTaxaCCUCIINK dannap goupacugarda  OuiauM, KYHUKMa, Majaka XamJa
KOMIIETeHIMsUIapura KyHuiIaaurad tajgadiap TaKOMUUTAIITHPUIUIIN MyMKHUH.




3AMOHABHUM OPTAHUK KUME
MOJAYJHUHI MAKCAJIA BA BABU®AJIAPH

Opranuk OUpHUKMAJApHUHT XO3UPTH 3aMOH Ty3Wiuil Hazapusicu. Da3oBuii
Ty3wmml. Ty3wmm Ba xocca. M3omepus typiapu. IuHamuk nszomepus. Tayromepus Ba
peakuusra KUPUIIWII MapKa3MHUHT Kyuyumu. OpraHuk KUMENa SIHTH peakuusiap
Mexanu3mu. Haduc opranmk cuHTe3. MeTauioKkoMIUIeKC Karanu3. Tabumii Ba CHHTETHK
OpraHMK OWpHKMajap XakKuaa XO3UPrHM 3aMOH TacaBBYpiapu. AMHUHOKHCIOTaIAp.
[Tentuanap Ba okcwimap. Hykneun kucnoranap. Yriesojap.

Opranuk OWpHKMandapHU WHAUBUAyad Xojarna axpatuO onuil. DU3NK-KUMEBUIN
ycysuiap épaamMuia OMpUKMaTapHUHT TY3WINIIUHNA aHUKJIAIIL.

Moay/JJHUHT MaKCaIu:

“3aMOHaBMIl OpraHMK KHME’ MOAYJIM Makcaau  IeIaror KaJpJapHUHT YKYyB-
TapOUsSBUHN Kapa€HJIapUHU IOKOPH WIMHM-METOJNMK Japaxaza TabMUHJIANLIAPH YUyH
3apyp OYynaauran kacOui OUIIMM, KYHUKMa Ba MaJlaKaJlappuHA MyHTa3aM sTHTHIIAIl, KacOui
KOMIIETEHT/IUTH Ba MEAAroruk MaxOpaTUHUHT y3JIyYKCU3 PUBOKIIAHUIIIMHY TahbMUHJIAIIAH
ubopar.

MonyanuHr Basudasnapu:

TuHIII0BYM Kyluaaru Majaka Ba KyHUKMasapra sra OYJIrIny J03UM:

- Tana0ajapHu y3ura xand KWIraH XoJia stHr NeI0rOrMK TEXHOJIOTHsAIap aCoCH1a
(dhaHHMU TYITYHTHPHII;

- SraJUIaHTaH TAKPUOAHU TAHKUIUN KYpHO YUKHII KOOMIHATH, 3apyp OVnranaa y3
KacOuii (HpaoTMATUHUHT TYPH Ba XapaKTEPUHU Y3rapTUPHIIL,

- KacOuil paonuaTaa TAOMUI-UIMUNA (DAHIIAPHUHT ACOCUN KOHYHJIApUIaH
doitnananuil, MaTeMaTUK TaxJIMJI Ba MOJEIIJIAI, Ha3apHuil Ba SKCIEPUMEHTAN TaJKUKOT
METOIJIAPUHU KYJIJIAIL;

- OyryHIu pakamJid TEXHOJIOTHSIIAp JaBpHJIa )KaMUSITHUHT pUBOXKIIAHUIINATH
ax0opOT TEXHOJIOTHUIADUHUHT MOXUATH Ba aXaMUSTUHH TYUIYHUII Majlakajapura ara
OYIUIIIN Kepak;

TunraoBuu:

- 3aMOHaBUI Ba MHHOBALIMOH TabJIMM MYXUTHHH OOIIKAPHILI,

- KuME Oyiinya 3aMOHaBHI Ba MHHOBAIIMOH TabJIUM TEXHOJOTUsIApPUra acOCIaHTaH
YKyB-Omuil (DaoIUSTUHU TAIIKUI STHIL;

- KUME coxacu Oyitnda TUHTJIOBUMJIAPHUHT U3JIAHUIUIU-WXKOIUN (paosusiTra xano
STUII KOMIIETEHUMSJIAPHHU dTaJUIAIIN JTO3HUM.

Moaya 0yiin4a THHIIOBYMJIAPDHUHT OMJIMMH, KYHUKMACH, MAJIaKaCH Ba
KOMIIETEHIUSUIAPUTa KYHNJIaUraH Taaadaap

“JaMoHaBUH OPraHMK KHME” Kypcu OVilMya TUHIJIOBYMIAp KyWHMJArd SHCU

OunuM, KYHHKMa, Majaka XaM/Ja KOMIeTeHIusIapra sra Oyaumnuiapy tainald dTHIaau:




Tunriaouu:

e KUME TabJIUM KapaCHUHUHT TaOuMii Ba aHUK (aHIap TabJIUM >KapaCHIapu OuiiaH
YMYMUWJIATUHA, YKUTUII NPUHIUILIAPY Ba KOHYHUSTIIAPUHY;

e Tabuuii Ba CHHTETHK MOJ1ajlap aHAIM3UHUHT 3aMOHaBUI yCYyJUIapUHU;

® 3aMOHABUM OPraHWK KUMEHUHT PUBOKIIAHUII MyHAIAIIIIAPUHY;

® OpraHMkK OWpUKMaNapHUHT (UMK Ba KUMEBUM Xoccalapu TYFpucuia
MabJIyMOTJIAPHH;

® OpraHMK OHupHKMa MOJIEKyJacuaard aTomjap ¥y3apo TabCUPU Ba YJIAPHHUHT
TypJIapUHH;

e kM€ caHOaTH OWIaH OOFJIMK HKOJIOTMK MyaMMOJIap Ba YJApHM Xald KUJIMII
WVIapuHu Ouauuiu Kepax.

TuHr/II0BYN:

® CYHITH WWJUIapAaru WiMui I0TyKJIapaaH KUME TabiuMuaa Goigananumi;

® OpraHMk KUME  HUYHaIUMIIMAA  HAHOTEXHOJIOTHSJIAp  acoCHla  OJIMHTaH
MaTepuaiap/iaH 3aMOHABUYM TEXHHUKA XOMAIIENAPUHN UIIUTA0 YUKHUIII;

® OpraHuMK MOJJanap opacHujard y3apo OOFJIMKIMKIAPHU aHUKJAIIl Ba YJIAPHUHT
XOCCaJTapyUHU MOJICKYJISIP TY3WIMIIN acOCHa TYUTYHTHPHIIL,

® OpraHuK peakius TypJiapu Ba YJIAPHUHT MEXaHU3MJIAPH TYFPUCUTIA;

e Ouosoruk (aoJIMKKa dra OyiraH oOpraHuK MOJJAJapHU CHUHTE3 KUJIMIII
KYHUKManapuza 3ra 6YIuiim JI031M.

- TaOuWWi Ba CHUHTETUK OPTraHUK OUpHKMajIapHH (PU3UOJOTHK (DAOJUTUTH, THUPHUK
opranusmia Oaxapaguran (QyHKIMSUIApH Ba JlaBOJalll WMKOHHUATIAPH TY.pUCHIA

3aMOHAaBHUN MabIyMOTJIapHH;

TuHr/II0BYK:

e (paHHMHT PUBOXIIAHWININATA JOUP CYHITH WIMHA Ha3apusuiap Ba YJIapHUHT
Myauidaapu GaoTUATUHHA TaX AT KUJIUIIL;

® OpraHvk MojjajnapHu (¢GapMmaneBTUKa, MEIUIMHA, O3WK-OBKAT, €HIWJI CaHoaT
BOCUTaNapy cudarTnia MIUIATHILL

® OpraHvK MOJJAIAPHUHT KUME CAHOATUHUHT TypJIM coXajlapuaa KyJIJTaHWIHILN;

® TETEPOIMKIINK OUPUKMAJIADHUHT aMaJIiid aXxaMUsITH TYFPUCHU]IA,

® OpraHvK KUMEHU YKUTHIAA BepOan (Oenruiu) Ba BU3yal (BUPTyal) HAMOWHII
ycyJuiapuian (HougaIaHuIl MaraKanapuza sra OYiauim 3apyp.

Moay/iHM TAIIKKJI 3THII BA YTKAa3WII 0yiHM4Ya TaBCUSLJIap
“JamoHaBMi  OpraHMkKk KUME”  MOIyJIM  Marepuajiapu  OwiaH  Kypc
TUHIJIOBYMJIAPUHA TAaHUIITHPUIL Mabpy3a Ba aMaluil MalIFyjIoTiap Makiauga oyud
Ooopunaay.
KypcHn yxutumn >xapa€Huza TabJIMMHWHUHI 3aMOHABHM yCYyJUIapH, KOMIIBIOTED
TEXHOJIOTUSJIAPH, WHTEPHET TAapMOFUJAH OJMHIAH SHIWIMKIAPHU KyJUlall YCyJIHJIaH
doitnananunaan. Mabpy3a mapciapuaa Mpe3eHTanus yCyauaa, aMaliuid MallFyJIoTiapaa




aca SIHTU J1abopaTtopusi, aKJIMi XyXyM, TYPyXiu (Qukpnam ycyuiapuaad (oigananuii
HazapJa TyTUJIaaH.

MoayJHUHT YKYB pexanaru 601mKa MoayJuiap OWian O0FJINMKJINTH Ba
Y3BHILJIUTH
“3aMoHaBUH OpPraHukK KHME” MOAYJU Ma3MyHH VKyB pexaaard KUMEHUHT OOIIKa
MOJyJIJIapu OWJIaH y3BUM OOFJIaHTaH XoJija IejarorjapHuUHT Oy coxa Oyinua kacOwuii
neJaroruk Tanéprapivk AapakaCuHU OPTTUPHIITa XU3MaT KU Iu.

Moay/JHHHI 0JIMH TABJIUMMIATH YPHH
“3aMOHABHH OPraHMK KHME” MOJYJIMHM Y3JalITHPUII OPKaId TUHIJIOBUWIIAP
TabJIUM >Kapa€HUHU TAIIKWI 3TUIIAATU TEXHOJIOTMK E€HJOIIYB acociapuHu, Oy Oopaaaru
WIFOp TaXpuOa Ba SHTMIMKJIAPHU YpraHaauiap, yJlapHU TaxJIdil 3TULI, aMajlia KyJulanl Ba
Oaxosaiira 10up Kacouil I0TyKjapra sra 0ynagumnap.




Mopaya 0yiin4a coat/jiap TAKCMMOTH
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1. | 3amuaBuit kumé: TaOuuii Ba CHHTETUK 4 4 2 2

OpraHuK OMpPHUKMAJIAIp XaKua XO3UPTH
3aMOH TacaBBypJiapu. ®a30BUi Ty3UIUIL.
Ty3unuim Ba xocca.

2. | UBomepus typnapu. Tayramepusi. Peakiyion | 6 6 2 4
MapKa3HUHT KYuulu. JIMHaMHUK U30Mepust
3. | Opranuk peakuusuIapHUHT TypJiapu Ba 6 6 2 4
ynapHUHT Mexaau3Miaapu. Haduc opraank
cHUHTE3. MeTas KOMIUIEKC KaTallu3.

4. | Opranuk OMpUKMaJlapHU UHAUBUAY A 4 | 4 2 2
XoJiata axxpatu6 osuiil. OU3NK-KUMEBUN
ycysutap épaamuaa OupruKMalapHUHT
TY3WJIUIINHA aHUKJIAIIL.

Kamnu: 20 20 | 8 12

HA3APUH MAIIFYJIOTJIAP MASMYHHA
1-maB3y: 3amonaBuii kumé: Tadbuuii Ba CHHTETMK OPraHMK OUPUKMAJIAP XaKU1a

X03MPru 3aMoH TacapBypJapu.®azosuii Ty3wiuin. Ty3wiuin Ba xocca. (2 coam)

PE XA:
1. Ty3unum Ba xocca
2. da30BuM Ty3WIMII acoCIapu
3. @®a30BuM Ty3WINII HOMEHKJIATypacH
4. lapouT Ba MyXUT aCOCHIard XO3UPTy 3aMOH TabpU(PH

VeuMIMK Ba XailBOH OpraHM3MHMHHMHT TapKHOWIA YUpaiiuraH Typiid OHMpHKMalap
KaTopuja OpPraHWK MOJJAJapHH MYXUM pOJHHH, OaxapaauraH (yHKIUSIIApUHH,
OMOPEryJIATOPIUK, MEIUATOP Ba JABOJOBUM XYCYCHSITIIApU MYXHM axamHsT KacO 3Taju.

Veummuk, xaifBoH  éxn MHUPKOOPIraHU3M XOMAalIECHIaH OpraHuk MoJjaajiap
apajlaliIMaCuHU aXpaTuO onumiiaH Oomiad TokM HOEO JaBOJIOBUM XyCycHsITIapura sra
Oynaran pgopwiap spaThilrada MAalIIAKATIM MIIHA OOCKMYMa-OOCKMY  Oakapuiu
OPUHLMIUIApY, OMWIUIAPH, PEXACUHM TYIIYHTUPUII Ba KYHUKMA XOCHWJI KWJIMII
Ba3uacuHU OeNTUIaiIn.




2-maB3y: U3omepus typiaapu. Tayramepusi. Peakunon MapKasHUHT KY4YHIIIH.
JInHamuk uzomepus (2 coar)

PEXKA:

1. U3omepus Ba TayTamepus Typiaapu. JJMHAMUK U30MepUs.

2. Opranuk KUMEIAru Me30Mepusi Ba yHUHT TypJiapu: T,x -, P,m -, G, —
Me30MepHUsiIap.

3. ®aoBuil Ty3WIHII BA ME30MEPUSI.

4. MezoMepust Ba peaKIIMOH MapKa3HUHT KYUYHUIIIH.

5. Me30MEpUSHUHT Y3Ura XoC XyCyCUsATJIapHu.

6. Me3oMepusiHUHT OMpUKMa XOccanapuaa ake ITUIIIH.

3-MaB3y: OpraHnuk peakuMsJIAPHUHT TYPJAPH BAa YJIAPHUHI MeXaHU3MJIAPH.
Haduc opranuk cunre3. Meras KOMILIEKC KaTAJIM3.

(2 coam)
PE K A:

1. AnmammHuI, OMPUKUII Ba KOHACHCAIUS PEAKIUSTIAPUTY SHIMITHKIAp.
2. SlHrM  HUTPO30()EHOJUIAPHUHT CHHE3W Ba YJIBPHUHI aHAJUTUK KUMENa
WMIUTATHJIMHULIY.
2.CH peakuusuiiap
3.CE peakumsinap
4. Tyliuaran yriepoa AaTOMHUAArd BOJOPOJHUHT  3JIEKTPOPUIb  aTMalIMHUII
peaxkuusapu

DJNEeKTpOH HazapusAcUra KaJap OpPraHUK pEaKIMsUIAPDHUHT KyWHJIard acoCHid
TUTITIAPU MAbIYM D]IH:

1) ¥pun onumi; 2) Oupukumt; 3) axpanuir; 4) Kaidta rpynnajaHumnl. Xaukapo aeo
KaOyJl KWJIMHTaH MHIIN3 agabuétiapaa YpuH oyl peakiusicu — C(CyOCTUTYTHOH),
OMpUKUI peakiusicy — A(aIUTHOH) Ba AXPATUII peaKIusIcu — I(FTMMUHATHOH)
xapduapu Ounan upoaa STUIAIN.

4-maB3y: Opranuk OMPpUKMAJIAPHA WHAMBUAYAJ X0J1aTAA aKPATUO OJIHIIIL.
Du3UK-KUMEBUHI ycyJu1ap épaaMuaa OMPUKMAJIAPHUHT TY3WINIIHMHA AaHUKJIAIL.
(2 coam).

PEXA:
1.To3za Mmoana onuanIIAAa PU3NK-KUMEBHUI YCYJUIADUHUHT aXaMUATH.
2.Mopanaa Ty3WIMIIMHA aHUKJIal1a KOMIUIEKC €HIAITYB.
3. PedpaktomeTpusi, xpomarorpadus, CrieKTpan ycysuiap.
4. UK, IIMP cnektpockonusi, MacCeKTPOMETPHUSI
5. PeHTreH Ty3uiMil aHaIu3u.




Ou3uk-kuMEBUIN ycyiuiap €paaMmuaa Mojnaiap TaOuuii xomaié €KM CHUHTETHUK
apanamMagaH axxpatuO oJMHAAM Ba To3anaHamu. byHna Dkcrpakius Ba xpomatorpadus
yCyJUIapu MyXUM axaMusT kacO stamu. To3a Mojja OMWHTAHIAH CYHT YHUHT KUMEBHMA
TY3WINIIA KUMEBUM Ba YCKYHABUH yCyJUIapAa KOMIUIEK Tap31a ypraHuIaIu.

AMAJIMA MAIIFYJOTJAP MA3SMYHHU

1-amanmii Mmamryaor: 3amHaBuil kumé: Tadbuuil Ba CHHTETHK OPraHUK
OMpHUKMAaJIAJIpP XaKH/Ia XO3MPIr'y 3aMOH TacasBypJiapu. ®a3zosuil Ty3uanm. Ty3uamm
Ba xocca.(2 coam)

PE K A:
1. Opranuk 6upUKMa X0ccacura TabCUp ATYBUYM OMUJIIAP: TAPKUO Ba KUMEBUI

TY3WJIHILL
2. Opranuk oupukazap xoccagapura cudar Ba MUKIOpUNA TAPKUOHUHT,

KMMEBUM TY3WIMIIHAHT TabCUPH.
3. Opranuk OMpUKMa XOccajgapura 3J1eKTPOH Ty3WJIUIIHUHT, IIapOUT Ba

MYXUTHTHI' Ta3CHUPHU.

2-amaunii mamryJort: U3zomepus typiaapu. Tayramepus. Peakuumon Mmapka3HuHT
kyuyuinu. [[munamuk uzomepus. (4 coar)
PE XK A:

1. CTpykTypa, reOMETpPHUK, ONITUK Ba TUHAMUK U30MEPUs Typiiapu. Meamepusi.

bypunum nzomepusicu.
2. TayTomepus Ba KOH(popMauuaap TMHAMUK U30MEPUS TYpIapuaup.

N3oMepus Ba TayTOMEpUs TypJapura MUCOJUIAP €UHIIL.
3. M3omeprnap Ba TayToMepiapHU HOMJIAIT OViindya MUCOJIIap €YML,

3-amaynii MamFyJaoT: OpraHuk MOJJAJAPHUHT KUCJI0TA-2COC X0CCATAPH.
Haduc opranux cunre3. MeTaaa KOMIUIEKC KaTaiaus. (4 coam)

PEXA:
1. IlnatrHa KOMILUIEKCIapH UIITUPOKUAA OOpaural Kpocc - OMPUKHUIILL
peakuusinapu, Bakep xxapaénnapu.
2. MonubneH, Penuii, pyTeHui KaTalim3aTopiiapy UIITHPOKHUIATH METATE3NC

peakiusiaapu.
3. DTuieH Ba TepMHUHAN AJIKUHJIAPAAru peakuusiap.
4. MaB3y 103acuiad T€CT CaBOJUIAPH, MUCOJUIAPHA MyXOKama KHJIUII.




4-amaamii MamFya0T: OpraHuk OUPUKMAJTaPHU MHAMBHIYAJ X0J1aTAa aKPATUO
o, Pu3uK-KUMEBUI ycysuiap épaamMuaa OMPUKMAJIAPHUHT TY3WINIIHHA
anukiaam. (2 coam)

PE XA:
1. Pedpaxromerpus, xpomatorpadus, CrieKTpas ycysuiap.
2. UK, IIMP cnektpockonusi, MacCIeKTPOMETPHSL.
3. PeHTreH Ty3WIHII aHATU3U.

YKUTHI ITAKJIJIAPHA

Maskyp ™Moayn Oyinya Kydugard VYKATHII MIaKulapuiaH QoimanaHuiIaam:
Mabpy3anap, aMajdlil MalFya0TIapuIa KUME GaHIapHU YKUTHUILI METOAUKACH COXACHAaru
SHTM MabJIyMOTJap, 3aMOHABUN TEXHHMKA XamJa TEXHOJIOTHsUlap OWilaH TaHUILITHPUII,
Hazapuil OMIIMMIIAPUHU MyCTaXKamJIalll.

VTkasunagumran aManmii MamFyIoTIapAa  TEXHHK — BOCHTamapjaH, Tpaduk
opraHamzepiapjaH, keWcnapaan (oWganaHuil, TYpyXJau (QUKpiail, KAYUK TypyxJjap
OwJiaH uIail, OJHI-CYpOBIapAaH, CAHKBEMH Ba OOILIKA HHTEPAKTUB TAbJIUM YCYJIAPUHU
KyJUIlall Ha3apJa Ty THIIA/IN.




I1.MOJYJHU YKUTHUIIJIA ®OMIATTAHUJIAINT AH
HUHTEP®AOJI TABJUM METO/IJIAPH.

“TymyH4anap TaxJinJan” MeTOAH

MeTogHUHT MaKcaaM: MasKyp METOJ Tajabanap €KUM KAaTHAIIYWJIApHU MAaB3y
Oyliruya TasHY TYIIyHYAJApHU Y3JAlITUPUII JApa)KaCMHU aHUKJIAII, y3 OWIMMIIApUHU
MYCTaKWJ paBUIlJla TEKIIUPHUII, OaxoJaml, IIyHUHTIEK, sTHTY MaB3y Oyiuya nactiaOku
OmIMMIIap apakaCUHM TAIIXUC KWW MaKcaauaa KyJIaHUIa Iu.

MeTonHu amainra OUIMPHIL TAPTHOU:

® UIITUPOKYMIIAP MAIIFYJIOT KoUJadapu OuiiaH TaHUIITHPUIIAIN;

e VKyBUMJIapra maB3yra €ku 0oOra Terunum OyiraH cyznap, TylIyHYajgap HOMHU
TYIIMPUWITaH TapKaTMaiap oepuiaau ( MHIUBUAYAN EKU TYPYXJIU TapTUOa);

e VKyBUHJIAD Ma3Kyp TylIyHYajap KaHAall MabHO AaHIVIATUINM, KA4OH, KaHail
XoJaTiap/ia KyJUIaHWIUIIY XaKuaa €3Ma MabJIiyMoT Oepaauiap;

e OENTHJIaHTaH BAaKT SIKYHWTA €Trad YKUTYBYM OepuiraH TylUIyHYaJIapHUHT TyTPH Ba
TYJIMK U30XUHU YKHO SMIUTTUPAIU EKU CIIAi]] OPKATH HAMOMHIII 3Ta IH;

e xap OWp HIITHUPOKYM OEpUITaH TYrpu KaBoOyuap OWIAH Y3UHUHI IIAXCHM
MyHOCA0aTWHU TaKKOCHaiau, (apKIapuHU aHUKIAWIM Ba Y3 OWIMM Japa)xacCuHU
TEeKIIUpUO, OaxoaiIu.

“JlaBpa cyx0aTtu” MmeToaun

Alinana cron atpoduaa OepwiraH MyamMMo €KHM CaBOJUIap F03aCHAAH TabJIUM
OJIyBUMJIAp TOMOHHUJAH V3 (UKp-MyJoXazaJapuHu OWIJAMPHUII OpKadu OJHb
Ooopusagurad YKUTHIL METOIUANDP.

“JlaBpa cyx0atu” MeETOOM KYJUIAaHWITaHAA CTOJ-CTYJUIADHHU JOWpa IMaKJIuaa
JKoMmamTupuil kKepak. by xap Oup TabiauMm ONyBUMHUHT Oup-Oupu Ouian “Ky3
ajokacu HM VpHaTUO Typuinura €paam Oepanu. JlaBpa CyXOaTMHMHI OF3aku Ba &3Ma
makuiapu MaBxkyanup. Of3aku AaBpa cyx0aTuja TabiuM OepyBUM MaB3yHH Oonuiad
Oepaau Ba TabiIUMM OJyBUMJApAaH YOy caBod Oyilmda ¥y3 Qukp-MysoxazajiapuHH
OWIITUPHIIIIAPUHN CYpalau Ba aiana Oyinad xap Oup TabiauM OdyBUM V3 (UKp-
MyJioOXa3aJlapuHu of3aku 0acH staaumnap. Cy3naérraH TabJIUM OJYyBUMHU Oapya AMKKAT
OwJiaH TUHTJIAWIW, arap MyxoKaMa KWIWII JIo3uM OYyica, Oapuya (ukp-Myroxazaiap
TUHTJIAaHKO OYIWHTAHMAaH CYHT MyXoKama KWwiIMHaJu. by 3ca TabiauMm OJyBUYMIAPHUHT

MyCTaKui GUKpIalnra Ba HyTK MaJaHUSTHHUHT pUBOKIIAHUIINTA EpaM Oepaiu.

/{aBpa CTOJIMHHMHI TY3HJIMACH

E3ma JaBpa cyxOaruja CTOJN-CTyJUIap aijaHa MaKIWa KOWIAmTupwinb, xap Oup
TabJIMM OJIyBUMTAa KOHBEPT KOFO3W Oepuiaau. Xap OUp TabJIMM OJyBYM KOHBEPT yCTHTa
MabIyM Oup MaB3y Oyiinua y3 caBoinHM Oepanu Ba “YKaBoO Bapakacu HUHI Oupura ¥3
YKaBOOUHHM €310, KOHBePT nuura coaud kysau. [llyHaan cyHr KOHBEPTHU coaT WYHAIUIIN
Oyiinua €Hugaru TabiduM OJyBuura y3araau. KOHBEpTHH oJraH TabiauM OJYyBYH 3




»kaBoOuHu ‘“JKaBoOmap Bapakacu HHMHI Oupura €3u0, KOHBEPT MUMra coJMbd Kysau Ba
E¢HUaru TabJIuM OJIyBUMTa y3aTadu. bapua xoHBepTiap aijaHa OYimad xapakaTiaHaIH.
SxyHuit kKucMaa 6apuya KOHBepT/Iap WuUFuO onuHMO, Taxymn KwinHaau. Kyihumga “IlaBpa
cyx0aTu” METOJWHUHT Ty3UJIMACH KEITHPUITaH

Cyx6aTHu yTKasuw wapTtaapm bunax

TAaHULWUITUDULL

l

KoHBepTnap Ba “¥aBobnap Bapakanapu”Hu

TADKAaTULL

l

KoHBepTnapra caBonnap ésu

l

KoHBepTHM EéHnparu YKysumra y3aTuiu

}

CaBonnapra »aBob é3uw

l

baxonaw Ba Taxmn Kuauw

MeToaHMHT MaKcaau: YKyBUYIIapAa TE3IUK, aXx00poTiap TU3MUHA TaX AT KJTHII,
peXaJalTUPHUIN, TPOTHO3JANl KYHUKMAJIAPWHHM IHMaKJIAaHTUpHUIIAAaH wubopar. Maskyp
METOMHM OaxoJialll Ba MyCTaxKamJIalll MakKcaJauja KyJUlall caMapalyd HaTKalapHU
oepanu.

MeroaHu amaJjira oluMpui 00CKU4JIapu:

1. Mactna® wumTUpoKyuIapra OenruiiaHraH MaB3y lo3acHjiaH TaWépiiaHTaH
TOMIIUPHUK, SHHU TapKaTMa MaTepHaJUIApHU alloXua-ajioXuaa Oepuiiaau Ba ylaplaH
MaTepUalH CUHYMKIA0 Ypranum Tanad stunaau. Llynpan cyHr, umtupokuuiapra
TYFpU >KaBOOJIap TapKaTMajaard «sAKka 0axo» KOJIOHKacura Oenrujam Kepakiurd
TymryHTupmiaau. by 6ockudna Basuda sikka TapTuda 6axkapuiaim.

2. HaBGaTtnaru 60ckuy4ia TpeHEP-YKUTYBUM HINTHUPOKUYMIIApra y4 KHUIIKWJIAH noopat
KMUMK TypyxJjapra OupjamTUpaad Ba TypyX ab3ojJapuHu Y3 ¢GuKpiapu Ouiax
TYpyXJIOIUIAPUHU  TaHUIITUPUO, Oaxcinamwub, Oup-Ompura Tabcup YTKazub, V3
dbuKpIapura UIMOHTHPHUII, KEIUIITaH X0Jla Oup TyxTamra Kenuo, kaBoOJapuHH “TypyX
Oaxocu” Oynumura pakamiap OuitaH Oenruinald YMKUIIHA Tonmupaau. by Basuda yuyn 15
JAKWKA BaKT OepHIIay.




3. bapua xuumK TypyxJjap ¥y3 HIIJaApUHU Tyrarrad, TYFpH Xapakarjap KeTMma-
KETJIUTH TPEHEP-YKUTYBYM TOMOHHUIAH YKWO OSIIMTTHPWIAAHW, Ba YKyBUYWJIApAaH Oy
YKaBoOJIapHU “TYFpH KaBoO” OYynumura €3uill cypanaim.

4. “Tyrpu xaBo0” OymuMuma OepuiaraH pakamiapaaH ‘“‘gkka 0axo” Oymumuma
OepuiraH pakamiiap TakkociaanuO, ¢apk Oyrca “0”, Mmoc kemnca “1” Gaymur KyHWuIn cypanaim.
[ysgan cyHr “saxka xato” Oymumumaru Qapkimap IOKOpHUIAH Mactra Kapad Kymmob
YUKWIHO, YMyMUN HMFUHAN XUCOOIaHA TN,

5. Xynmu ury Ttaptubaa “tyrpu xaBoO” Ba “TypyXx Oaxocu” ypracuumaru ¢apk
yuKapuiaan Ba Oammap “rypyx xarocw’”’ Oymumwura €3u0, IOKOpUIAH Mmactra Kapad
KYLIWIAIA Ba YMyMUI UMFUHIIA KEJITUPUO YUKAPUIIAIH.

6. Tpenep-YKUTYyBUM SIKKa Ba TypyX XAaTOJAPUHU TYIUIAHTAaH YMYMHUH WHFAHINA
Oyiinua anoxuaa-aJoxuja mapxJjaad oepaau.

7. Wmrtupoxkumnmapra  osraH Oaxonapura Kapad, yJapHUHT MaB3y Oyiinya
Y37aIITUPUIL Aapakajapy aHUKJIaHA/IH.




I11. HABAPUIM MAIIFYJIOT MATEPUAJLJIAPA

1-MAB3Y: 3amonaBuii kumé: TaOuunii Ba CHHTETHK OPTaHUK OMpUKMAaap XaKuaa
XO3HUPTrd 3aMOH TacaBBypiapu.Pa3oBuii Ty3uiuil. 1y3uiIuII Ba Xocca.

PEKA:
5. Ty3uauin Ba xocca
6. da30BUH TY3UJIHUII ACOCTAPH
7. Ma30BUHU TY3MJIHUII HOMEHKJIATYPACH

Tayanch iboralar: stereokimyo, dinamik stereokimyo, konformatsion analiz,
optik faollik, fiziologik faollik, Valden almashinuvi, tetraedrik model, valent burchagi,
torsion burchaklar, tuzilish va tasir uzviyligi, energetik bar’er, konformatsiya,
tormozlangan, to’silgan, aylanish bar’eri, gosh, shaxmat, : enantiomer, ko zgu izomerlar,
o—diastereomer, mw—diastereomer, ratsemat, proyeksion formulalar, asimmetriya, o’g,
maydon, asimmetrik markaz, xirallik, atropoizomeriya, bifenil, spirallik,
gelisen, enantiotopiya, diasterotopiya.

1.1. Ty3uaum Ba xocca

Veumnk Ba XaifBOH OpPraHM3MUHMHT TapKHOWIa ydpailuraH Typid GUpHKMaap
KaTopuja OpraHuK MOJJaJapHA MYXUM pOJIMHM, OakapaauraH (QyHKIUSIIApUHU,
OMOPETYJISATOPIUK, MEIUATOP Ba JABOJOBUM XYCYCHSITIIADH MYXHM axaMmHsT KacO 3Taju.

Veumuk, XaiflBOH EKM  MHPKOOPraHM3M XOMAIIECHIAH OPraHMK MOIIANAp
apajlalliMaCuHU aXpaTud onuimian O6omiad Toku HOEO JaBOJIOBUM XYCyCHSITIapura sra
Oynran pgopwiap spaTviIradya MallllaKaTid WIIHA ~OOCKMYMa-O00CKUY  Oakapwiil
NPUHITUIUIAPY, OMWIIAPH, PEKACHHM TYIIYHTHPHII Ba KYHMKMA XOCHJ KHWJIHII
Basu(acuHu OeNTHIIaiIn.

Tirik organizmda kechadigan jarayonlarda kimyoviy birikma larning
ishtiroki. Ularning retseptorlar bilan o’zaro ta’sirlanishda fazoviy
tuzilishning ahamiyati. Stereokimyo fanining shakllanish tarixi, maqsad va
vazifalari. Kimyoviy reaksiya jarayonida fazoviy tuzilishni o’zgarishi, bunday
o’zgarishlarni kuzatish usullari. «Dinamik stereokimyo», «konformatsion analiz»
tushunchalari, ularni vazifalari.

Stereokimyoning ilmiy mazmuni va ahamiyati.

Fazoviy tuzilish nafagat fizik va kimyoviy xossalarga, balki fiziologik faollikka
ham sezilarli ta’sir ko’rsatadi. Ko’p fiziologik faol tabiiy birikmalarning ikki optik
antipodlaridan(enantiomerlar) birgina (+ yoki —) fiziologik faollik ko’rsatadi xolos.
Ikkinchi izomerning faolligi odatda juda past bo’ladi yoki mutlago kuzatilmaydi.




Sifatli polimer materiallar olish jarayonida ularni fazoviy tuzilishini bilish amalda
go’llaniladi.
Stereo yo’naltirilgan sintezlar natijasida birikmalarning absolyut konfiguratsiyasini
aniglash imkoni tug’iladi.
Organik kimyoning nazariy muammolarini yechishda stereokimyoning quyidagi
xulosaviy natijalari muhim hisoblanadi:
— agar (Valden almashinish natijasida) reaksiyaning mahsulotida optik
aylanishning belgisi 0’zgarsa, reaksiya Sy2 mexanizmda sodir bo’lgan bo’ladi;
— agar ikkala enantiomerlar (+ va —) ning teng miqdordagi, aralashmasi ya’ni
ratsemat hosil bo’lsa, Sy1 mexanizmi “ishlamoqda” degan xulosa qilinadi.
Asimmetrik reaksion markazi bo’lgan galogenalkanlar Sy2 reaksiyaga Kirishishi
natijasida Valden almashinishga uchraydi va garama garshi konfiguratsion izomerni hosil
qgiladi:
RX + NaX* —» R-X* + NaX
Radiofaol galogenid (R-X*) teskari optik aylanish burchagiga ega.

Molekulalarning fazoviy tuzilishi va bu tuzilish moddaning fizikaviy va kimyoviy
xossalariga, moddalar ishtirok etadigan reaksiya mexanizmlariga, moddalarning boshga
barcha xususiyatlariga ta’sirlarini o’rganadigan kimyoning bo’limidir. Stereokimyo
moddalarning mutloq (absolyut) va nisbiy konfiguratsiyasini, ya’ni nafis strukturasini
aniqglash, uni tasavvur qgilish, tasvirlash usullarini ishlab chigadi. Tadgigotlar jarayonida
klassik kimyoviy va zamonaviy uskunaviy uslublaridan foydalanadi.

Asjsiy tushunchalar. Bir-biriga normal sharoitda oson o’tadigan, o’tish energetik
chegarasi past bo’Igan molekulaning turli fazoviy shakllari konformatsiya deyiladi. Turli
konformatsiyalarning ta’rifini, ularning bir-biriga o’tish baryerlari (energetik chegaralari),
bu jarayonlarni reaksiya o’tish muhiti va sharoitlariga bog’ligligini o’rganadigan fan
konformatsion analiz deyiladi. Organik kimyoda stereokimyoning ahamiyati nihoyatda
katta, shu bilan birga noorganik kimyoda, aynigsa, kompleks birikmalar gqatorini
o’rganishda juda muhim hisoblanadi.

Fan tarixidan va hozirgi zamon stereokimyo usullari. Lui Paster

XIX asrning o’rtalarida uzum Kkislotasini optik antipodlaridan mexanik usulda ajratib
olgan. Vant-Goff va Le Bel 1870 vyillarda uglerod atomi tetraedrik tuzilishga egaligi
to’g’risida bashorat qilganlar. Stereokimyoviy tadgigot usullari asosan tadgigotning
fizikaviy usullari rivojlanishi bilan bog’liq: rentgen—strukturaviy analiz (RSA), yadro
magnit rezonans (YaMR) va boshqalar. Ular yordamida quyidagi ma’lumotlar olinishi
mumkin:

— atomlar orasidagi masofa;

— valent (bog’lar orasidagi) burchaklar;

— torsion burchaklar (qo’shni atomlar bog’lari orasidagi).

1.2.®a30BHil TY3WJIHMII ACOCTAPH
Uglerod atomining stereokimyosi.




tetraedr. To’rttala o’rinbosar bir xil bo’lsa valent burchak 109°28" ga
teng bo’ladi. Valent burchakning miqgdori Gillepsi (1963) nazariyasi asosida tushintiriladi.
Nazariyaning nomi: tashqi qobiq elektronlarining o’zaro itarilish nazariyasi. Unga ko’ra,
tetraedr atrofidagi elektronlar bir biridan eng uzoq masofada joylashishga urinadi. Valent
burchaklar aynan 109°28" bo’lganda bu shart bajariladi. Lekin, o’rinbosarlar turlicha
bo’lganda valent burchaklar va atomlararo masofa biroz o’zgarishi mumkin. Bunday
tarkibli to’yingan uglerodli birikmalarda konformatsion (a) va konfiguratsion (b)
izomeriya vujudga keladi.

a) Konformatsion izomeriya ko’pincha “burilish izomeriyasi” bilan bog’liq. Unga
asosan oddiy o-bog’ atrofidagi erkin aylanish hodisasi sabab bo’ladi. Halqali moddalarda
esa “halga inversiyasi”, geteroatomli birikmalarda azot inversiyasi kabi va boshqa sabablar
bo’lishi mumkin. 1zomerlarning bu turi xossalar bilan farglanmaydi.

b) Konfiguratsion izomeriya ikki turga bo’linadi — enantiomeriya va
diastereomeriya. Diasterecomeriya o’z navbatida c-diastereomeriya va n-diastereomeriyaga
ajratiladi (1.3-bo’limni qarang). Fazoviy izomerlarning ushbu turini molekula butunligini
buzmasdan bir biriga o’tkazib bo’lmaydi. Ular o’ziga xos xususiyatlarga ega bo’lib, turli
moddalar hisoblanadi.

Konformatsiyalarni tasvirlash. Fazoviy tuzilishni tekislikda aks ettirish
uchun bir gancha usullar qo’llaniladi; etanni ikki xil konformatsiyasining uch xil
yozilishini ko’rib chiqamiz.

To’silgan:
H H
: H H H H
H H \ / H H
H C C H
/ N
H H
H H H
Chapdan o’ngga ko’rinishi Yonidan ko’rinishi C-C bog’i yo’lidan
ko’rinishi

(Nyumen proyeksiyasi)
Tormozlangan:

H H H H H
i_/” H H
H H H/C ( H
N\
H H H H




Konformerlar — bir-biriga normal sharoitda oson o’tadigan, xossalari bilan deyarli
farglanmaydigan izomerlardir. Konfiguratsion izomerlardan asosiy fargi shundaki oddiy
sharoitda ularni yakka holda ajratib bo’lmasligidir. Konformatsion izomerlar torsion
burchaklar bilan harakterlanadi. Boshgacha aytganda, molekulani butunligini buzilishiga
olib kelmaydigan atomlarning turli nisbiy joylanishi konformatsiya deyiladi (N.S.Zefirov).
Ikkita qo’shni atom va ularni bog’lovchi bog’dan hamda har ikkala atomning bittadan
solishtirilayotgan bog’idan o’tadigan ikkita tekislik orasidagi burchak torsion burchak
deyiladi.

Oddiy alkanlarda konfiguratsion izomeriya kuzatilmaydi.

Asimmetriya va xirallik. Konfiguratsion izomeriya. enantiomeriya va
diastereomeriya. Konfiguratsiya. Konfiguratsion izomerlar — bir-biridan gisman yoki
to’liq farq qiluvchi, bir-biriga molekulani butunligini buzmasdan o’tkazib bo’lmaydigan
fazoviy izomerlardir. Ular enantiomerlar, oc—diastereomer va n—diastereomerlarga
bo’linadi.

Enantiomerlar — bir-biridan fagat optik aylanish burchagi bilan farq qiladi: bir
yoki bir nechta asimmetrik atom bo’lganda, ulardagi aylanish burchagi to’liq garama-
garshi bo’ladi (masalan, [a]p+100° bo’lganda, uning enantiomerida —100° kuzatiladi).
Boshqa xossalari orasida farqi bo’lmaydi.

Bunga oddiy misol sifatida bromxlorftormetanning ikkita enantiomeri | va Il ni
keltiramiz (CHBrCIF, chizmani garang).

Ko'zgu

H H

S R
/K Cl Cl )\
Br

Br F =

I 1

c—Diastereomeriya — klassik diastereomeriya. Molekulada asimmetrik atomlar soni
1 dan ortiq bo’lib, ularning izomerlari faqat ayrim atomlarning konfiguratsiyasi bilan
farglanadi. Misol sifatida 2-azaspiro[5.5]undekan-7-ol nomli moddani ko’ramiz. Uning
tarkibida ikkita asimmetrik uglerod atomi mavjud bo’lib, birinchisi 6-holatdagi
spirouglerod atomi hamda ikkinchisi 7-holatdagi karbinol uglerod atomlaridir. Bunday
tuzilishga ega bo’lgan moddalar 2", ya’ni 2x2=4(n=2, asimmetrik atomlar soni) to’rtta
optik faol izomer hosil qiladi. Ularning ikkitasi nitramin va izonitramin o’zbek
kimyogarlari tomonidan Oqchangal o’simligi tarkibidan ajratib olingan. Keyinchalik
fransiyalik olimlar to’rttala (a, b, v, g) izomerlarni sintezini amalga oshirganlar.

[l
HN |




a R,R a g ganisbatan, b v ga
b R,S nisbatan enantiomerlar.
v S,R avag bvav ganisbatan
g S,S diasteromerlar, ya’ni 1 ta

assimetrik markaz bilan farq giladilar.

a—Diastereomeriya — oddiy geometrik (sis—trans) izomeriya.

Ikkita enantiomerning teng miqdordagi aralashmasi ratsemat deyiladi. Ratsemat
alohida suyugqlanish temperaturasiga ega bo’ladi. Qizig’i shundaki, ratsematni suyuglanish
harorati optik faol izomerlarning suyuglanish haroratidan baland bo’ladi. Ratsematlar
stereo yo’naltirilmagan sintezlar natijasida hosil bo’ladi. Ular ayrim tabiiy manbalarda
ham uchraydi.

Enantiomerlarni va oc—diastereomerlarni o’rganishda Fisher proyeksion formulalari
go’llaniladi.

Qoidalar:
1) Chizishdan oldin tetraedrni shunday joylantirish kerakki, gorizontal bog’lar
kuzatuvchi tomoniga yaqinlashishi, vertikallari esa — qarama-garshi tomonga

uzoglashishi kerak.

2) Gidroksikislotalar va aminokislotalarda karboksil guruh, monosaxaridlarda
aldegid yoki keton gismlari (karbonil guruhlar) yugorida, uglerod zanjiri pastga garashi
lozim (1.5-bandini garang).

1.3.®a30Buiil Ty3WJINII HOMEHKJIATYPACH

Klassik stereokimyoda optik faollik molekulaning asimmetriyasi bilan bog’langan.
Molekulada hech ganday simmetriya elementlari (simmetriya markazi, o0’qi, maydoni)
bo’lmaganda u asimmetrik molekula deyiladi. Asimmetrik molekula deb, tarkibida
asimmetrik xossaga ega uglerod yoki boshga atom mavjud bo’lgan molekulalarga aytiladi.

N
A/Y B
Masalan, sut kislotasi (1) (o-oksipropan kislota) optik faollikka ega va klassik

(tub) ma’noda asimmetrik molekula hisoblanadi: unda simmetriya elementlari mavjud
emas.

)l X

Lekin, amalda shunday optik faol birikmalar uchraydiki, ularda asimmetrik
atomlar yo’q bo’lishi mumkin. Vino kislotasi (II) ham optik faollikka ega. Lekin klassik




ma’noda asimmetrik uglerod atomlari yo’q. Chunki I da daftar tekisligiga perpendikulyar
simmetriya 0’qi o’tkazish mumkin. Shu o0’q atrofida molekulani 180° aylantirilsa hamma
o’rinbosarlar 0’z o’rniga qaytib tushadi. Demak, Il asimmetrik molekula emas. Ammo
ko’zgu izomeri bilan bir-biriga ustma-ust tushmaydi. Bunday molekulalar “xiral” (grekcha

Xiro - go’l manosiga ega) molekulalar deyiladi.
COOH

H\‘c _~OH
% simmetriya 0'qi

HO\C

COOH I

Xirallik elementlarining quyidagi turlari ma’lum:
1. Xirallik markazi. Masalan, uglerod yoki boshga atomning asimmetrik markazi;

I, HI:
Ph

Me
Me — S| —H
“ H COOH
xirallik markazi
Br vV

1]

Adamantan hosilasi (IV) da to’rtta asimmetrik  uglerod atomi borligiga
garamasdan amalda fagat bir juft enantiomerlar mavjud. Chunki, uning yagona xirallik
markazi birorta atomga to’g’ri kelmaydigan molekulaning markazida joylashgan. Agar
to’rtta asimmetrik atomni hisobga olsak, unda nazariy jihatdan 2°=16 ta izomer mavjud
deb hisoblashimiz kerak bo’lar edi.

2. Xirallik o’qi (allen va bifenil hosilalarida Il<uzatiladi).

H.. H b H H
xirallik o'qi /\, c < /\,—\,—\,\
Ph Ph Ph Ph
13-difenilallen

6,6-dinitrobifenildikarbon-2,2!-kislota (V)



(V) atropoizomeriyaning misoli ham bo’lishi mumkin. Bu oddiy bog’ atrofida
aylana olmaslik sababidan vujudga kelgan fazoviy izomeriyadir.

3. Xirallik maydoni. Ferrosen yoki umuman metallosenlar hosilalarida uchraydi.
Masalan, 2-metilferrosenkarbon kislotasi. Agar daftarga nisbatan perpendikulyar tekislik
olsak, unga nisbatan molekulani yuqori va quyi qismi, shuningdek chap va o’ng qismi ham
farq giladi.

Me

COOH
Fe

N

4. Spirallik bilan bog’liq xirallik. Ogsil, nuklein kislotalar kabi moddalarda bu tur
xirallik katta ahamiyatga ega. Misol uchun geksagelisenni olamiz:

-
Q@

Gelisenlar ortokondensatlangan benzol halgalaridan tashkil topgan. Halgalar soni 6
dan boshlab bir tekislikka molekula sig’may qoladi. Shunda chapga va o’ngga buralgan
spirallar farg gila boshlaydi.

Enantiotopiya. Diastereotopiya.
Agar uglerod yoki boshga atomning o’rinbosarlaridan to’rttalasi emas (bunda

asimmetrik atom mavjud bo’ladi), faqat uchtasi har xil bo’lib, bir jufti bir xil bo’lsa, ular
enantiotop atomlar deyiladi. Masalan,

H~. __~H  2tavodorod Hw _-H H~. __~H enantiotop
= b!r-blrlga - C P emas,
HsC OH nisbatan cl” OF Cl Cl bir xil
enantiotop
H., /H
C

Agar tekislik C/ \F molekulaning F — C - Cl bog’lardan o’tkazilsa, bunda
2 ta enantiotop atomlar tekislikning ikki tomoniga joylashadi. Agar enantiotop atomlar
(yoki guruhlar) xiral (kamida asimmetrik atomi mavjud bo’lgan) elementli molekulada
joylashgan bo’lsa, ular diastereotopli deyiladi. Bunday atomlarning farqi YaMR-
spektroskopiya usulida oson kuzatiladi.

IImiy nomenklaturaning magsadi — moddaning kimyoviy nomidan yagona
formula chiqarishdir. Asimmetrik atomdagi o’rinbosarlarni fazoviy joylashuvini aniq
belgilash uchun 1956 yilda R.Kan, K.Ingold va V.Prelog tomonidan taklif etilgan va
IYUPAK (IUPAC) qoidalariga Kkiritilgan R,S-nomenklatura qo’llaniladi. TYUPAK
qoidalariga ko’ra asimmetrik atomdagi o’rinbosarlarning kattalik qatori va ketma-ketlik
tartibi joriy qgilinadi. Kattalik gatoriga asimmetrik atom bilan bog’langan atomning
Mendeleev davriy jadvalidagi tartib ragami asos qilib olingan. O’rinbosarlarning kattaligi




vodoroddan boshlab ortib boradi. Misol tarigasida bromftorxlormetanni ko’rib chigamiz.
Vodorodning tartib ragami 1 bo’lganligi uchun u eng kichik o’rinbosar bo’ladi. Fazoviy
konfiguratsiyani aniqlashda vodorod atomi kuzatuvchiga garama-garshi tomonga
yo’naltiriladi. Keyin tartib bo’yicha ftor, xlor va brom atomlari joylashtiriladi, ular
kuzatuvchi tomoniga garatilgan bo’ladi. O’rinbosarlarining kattaligi soat strelkasi bo’yicha
pasayib borgan izomer R-izomer (rectus—o’ng), bizning misolimizda R-bromftorxlormetan
deb nomlanadi. Aksincha, o’rinbosarlarining kattaligi soat strelkasiga teskari ravishda
pasayib borgan izomer esa S-izomer (sinister— chap), yoki S-bromftorxlormetan deb
nomlanadi.

Ko’zgu
H H
/QIIICI Cl III"'}‘\
Br = = Br
S-bromftorxlormetan R-bromftorxlormetan

Ko’plab organik birikmalarda asimmetrik uglerod atomidagi bir nechta o’rinbosarlar
uglerod atomi hosil qilgan guruhlar bo’lishi mumkin. Bunday holatlarda o’rinbosarlarning
kattaligi “ikkinchi qatlam™ (uchinchi gatlam, to’rtinchi gatlam va h.k.) atomlari bo’yicha
aniqlanadi. Misol tariqasida quyidagi birikmalarni ko’rib chigamiz:

H H
H,C—C—Cl H,C—C—CH,O0H
C,H; COOH

I II

| formulada kattalik gatori ClI > C,Hs > CH3 > H tarzida, 1l formulada esa COOH >
CH,OH >CHj3>H tarzida kamayib boradi.

Quyidagi misol bilan ham o’rinbosarlar kattalik gatori haqidagi tushunchalarni
izohlash mumkin:

4 3 2 1 1 2 3
H,C TH CH—CH,—CH,— — CHy—CH,—CH,—ClI
Br OH
III v

C1(C, H, H) C1(C, H, H)

C2(C, H, H) C2(C, H, H)

C3(0,C, H) C3(Cl,H, H)

IV o’rinbosar Il dan katta, chunki uchinchi qatlamdagi o’rinbosarlarning tartib

raqamlarida farq mavjud, ya’ni xlor atomining tartib ragami (atom nomeri) 17, kislorod
atomining tartib ragami esa 8, keyingi 4-gatlam hisobga olinmaydi.

O’rinbosarlarning kattalik gatorini aniqlashda qo’shbog’larni hisoblash qoidasi ham
go’llaniladi. Misol uchun karbonil guruhning tuzilishi quyidagicha yoyib yoziladi:




(©) (©)

——C—0 —_— —C—(0) -C(0,0,0)
©O) (©)
Etinil guruhining tuzilish formulasini ham shu tarzda yozish mumkin:
(T) (T)
C=C—H —> C—C—H -C(C,C,0)
<€ (©

Karbonil guruh bilan etinil guruhi taggoslanganda karbonil guruh katta ekanligini
ko’rishimiz mumkin. Chunki birinchi qavatda karbonil guruhda kislorod atomi, etinil
guruhida esa uglerod atomi mavjud.Etinil va fenil guruhlari tagqoslanganda fenil
guruhining kattaligini ko’ramiz. Chunki fenil guruhining uglerod zanjiri uzunrog.

etinil: C1 (C, C, C),C2 (C, C, H)
2 3
1

fenil: C1 (C, C, C), C2 (C,C,H), C3 (C,C, H)

Karrali bog’ tutuvchi birikmalarning fazoviy konfiguratsiyasini aniglashda quyidagi
goidani yodda tutish kerak:

Qo’shbog’ yoki uchbog’ bilan bog’langan atomlar soni 2 ga yoki 3 ga
ko paytiriladi.

Enantiomerlar nomenklaturasi.

1.3.-Bo’limda enantiomerlar haqida gisqacha ma’lumot berilgan edi. Tabily organik
birikmalarning ko’pchiligi, aynigsa uglevodlar enantiomerlar hosil qiladi. Fazoviy
izomerlar konfiguratsiyasini ifodalash uchun joriy gilingan tarixiy birinchi nomenklatura
XIX-asrning oxirida E.Fisher tomonidan taklif gilingan D,L-nomenklatura hisoblanadi.
Ushbu nomenklaturaga muvofig NH,, OH kabi o’rinbosarlar Fisherning standart
proyeksiyon formulasida o’ng tomonda yozilgan bo’lsa D — harfi bilan, aksincha bo’lsa L
— harfi bilan belgilanadi.

COOH COOH CHO
H2N—§—H H—é—OH (CHOH),
I:< 1:1 H—E—OH
i
L-aminokislotalar D-gidroksikislotalar D-monosaxaridlar

D,L-nomenklatura asosan aminokislotalarga va gidroksikislotalarga hamda
uglevodlarga nisbatan qo’llaniladi. Monosaxaridlarda molekulaning D- yoki L- izomerligi
asosiy funksional guruh (odatda karbonil) dan uglerod zanjiri bo’yicha eng uzoqda
joylashgan asimmetrik uglerod atomining konfiguratsiyasiga garab aniglanadi. Shuni
ta’kidlash lozimki, konfiguratsiyani belgilash shartli bo’lib, izomerning qutblangan nur
tekisligini o’ngga yoki chapga burishini bildirmaydi (optik faollik haqida keyingi 1.7.




bo’limda to’xtalamiz). Mutloq (absolyut) konfiguratsiyani aniqlash tajriba yo’li bilan
amalga oshiriladi.

D,L-nomenklaturaning yana bir kamchiligi shundaki, bunda fagat bitta asimmetrik
uglerod atomining konfiguratsiyasini belgilash mumkin. Agar molekulada, pentozalar va
geksozalardagi kabi boshga shunday atomlar bo’lsa ularning konfiguratsiyasini
go’shimcha belgilab chiqishga to’g’ri keladi. D,L-nomenklaturada Fisherning proyeksiyon
formulalaridan foydalaniladi. Proyeksiyon formulalar nisbatan sodda molekulalarni
tasvirlash uchun qulay. Birog, ayrim birikmalarning, masalan RR'C(OH)COOH tipidagi
gidroksikislotalarning proyeksiyon formulalarini yozishda pastki tomonga R yoziladimi
yoki R" degan savol tug’iladi.

D,L-nomenklaturaning yuqorida ko’rsatilgan kamchiliklari mavjudligi uchun
IUPAC qoidalarida R,S-nomenklatura qo’llaniladi. D,L-nomenklaturadan R,S-
nomenklaturaga oson o’tish mumkin. Proyeksiyon formuladan foydalanganda asimmetrik
uglerod atomidagi o’rinbosarlar konfiguratsiyani o’zgartirmagan holda shunday
joylashtiriladiki, bunda eng kichik o’rinbosar pastda yoki tepada bo’ladi.

Me
COOH COOH !
| ] H—+——NH,
H—+——0H =—— HO=——Me |
s s bl
Me H
R- konfiguratsiya S- konfiguratsiya

Shunday qilib, bizning misolimizda R-izomer D ga, S-izomer esa L ga to’g’ri
keladi. R,S-nomenklatura universal bo’lib, xiral markazli enantiomerlargagina emas, balki
atomlari piramidal tuzilishga ega bo’lgan boshga strukturalarga, boshqa xiralllik
elementlari tutuvchi optik faol birikmalarga ham qo’llanilishi mumkin.

Diastereomerlar nomenklaturasi. -Diastereomerlarni nomlash.

o-Diastereomerlarning konfiguratsiyasini belgilashda ularning tarkibida bir nechta
asimmetrik uglerod atomi mavjudligini hisobga olish kerak. o-Diastereomerlar nomi
ularning optik antipodlari nomidan olinadi. Ikkita bir xil tuzilishdagi asimmetrik uglerod
atomlari tutuvchi birikmalarda stereoizomerlar soni kamayishi mumkin. Shuning uchun
bunday holatda maxsus belgilash qo’llaniladi. Misol sifatida 2,3-dixlorbutanning
proyeksiyon formulalarini ko’rib chigamiz.

Me Me i Me
H—F—Cl H—+—cCl | Cl—t—H
H——« Cl—+—H | H—+—CI

Me Me i Me
mezo-2,3-dixlorbutan D,L-2,3-dixlorbutan
optik faol emas ratsemat

2,3-Dixlorbutan molekulasida ikkita asimmetrik uglerod atomi borligi uchun
stereoizomerlar soni 22=4 ta bo’lishi kerak edi, amalda esa fakat 2 ta fazoviy isomer




mavjud, chunki ikkala asimmetrik markaz bir biriga nisbatan bir hil. Ikkala diastereomer
ham optik faol emas; ular har xil xossalarga ega. Ratsemat teng migdordagi enantiomerlar
aralashmasi bo’lib, enantiomerlarni maxsus usullar yordamida bir-biridan ajratib olish
mumkin.

Agar ikkala asimmetrik uglerod atomida o’rinbosarlar har xil bo’lsa unda
kutilganidek 4 ta diastereomer hosil bo’ladi. Ikkita asimmetrik uglerod atomi bo’lgan
moddalar eritro- va treo- qo’shimchalari bilan nomlanadi (eritroza va treoza
monosaxaridlari nomidan olingan). Proyeksiyon formulada bir xil yoki o’xshash
o’rinbosarlar bir tomonga yozilsa eritro-, garama-garshi tomonga yozilsa treo-izomer
bo’ladi. Masalan 2-brom-3-xlorbutanning fazoviy izomerlarini ko’rib chigamiz.

Me E Me Me i Me
: = : i i i
Cl—+—H | H—+—Cl Cl—F—H  H—+—C
| : | i : =
Br——+—H | H—+—Br H—t—Br | Br—t—H
: i : | i \
| ! | ! | !
Me | Me Me l Me
eritro-2-brom- eritro-2-brom- treo-2-brom- treo-2-brom-
3-xlorbutan 3-xlorbutan 3-xlorbutan 3-xlorbutan

Eritro-treo nomlash asosan uglevodlar kimyosida keng qo’llaniladi, boshga organik
birikmalarni nomlashda deyarli qo’llanilmaydi.

Siklik o-diastereomerlarning konfiguratsiyasini belgilashda IUPAC qoidalari
odatdagi Sis-trans nomlashni tavsiya etadi. Murakkabroq tuzilishli birikmalarni nomlashda
o’rinbosarlardan biri asosiy (tayanch) o’rinbosar sifatida tanlanadi va r harfi bilan
belgilanadi. Qolgan o’rinbosarlarning o’rni esa asosiy o’rinbosarga nisbatan belgilanadi.
Quyidagi misolda asosiy o’rinbosar sifatida brom tanlangan, etil guruhi esa bromga
nisbatan trans- holatda joylashgan, shuning uchun etil guruhining o’rni t harfi bilan
belgilangan.

Cl
1 Et
2 3
Br
Me

1r-brom-3-metil-1-xlor-3t-etilsiklogeksan

n-Diastereomerlarni nomlash. IUPAC qoidalari bo’yicha mr-diastereomerlarni
belgilashda odatdagi Sis-trans- nomlashni hamda ketma-ketlik qoidasiga asoslangan Z, E
belgilashni qo’llash mumkin.

Sis-trans- nomlash qoidalari bilan gisman organik kimyo kursida tanishganmiz. Sis-
trans- nomlash ko’proq alkenlarga nisbatan qo’llaniladi. Oksimlar, azometinlar va boshqga
to’lig almashingan alken birikmalarining diastereomerlarini nomlashda esa TUPAC
qoidalari Z, E belgilashni tavsiya etadi.

Z harfi nemischa “zusammen” - birgalikda degan ma’noni bildiradi. Ikkita katta
o’rinbosar taqqoslash tekisligining bir tomonida joylashgan stereoiozmer Z bilan
belgilanadi.




E harfi nemischa “entgegen” - garama-garshi tomonda (garshisida) degan ma’noni
bildiradi. E bilan ikkita katta o’rinbosar taqqoslash tekisligining qarama-garshi tomonida
joylashgan stereoizomer belgilanadi.

Shuni ta’kidlash lozimki, Z belgisi sis belgilash bilan, E esa trans belgilash bilan
doim ham to’g’ri kelmaydi. Misol uchun,

H3C\ B H H3C\ B Cl
/c—c\ /c—c\
H CH; H CH;
trans-buten-2 trans-2-xlorbuten-2
E-buten-2 Z-xlorbuten-2

Konformerlar nomenklaturasi. Asiklik birikmalarda oddiy bog’larning atrofida
sodir bo’ladigan aylanishlar natijasida yuzaga keladigan konformatsiyalarni belgilashning
bir necha xil usullari bor. Misol uchun, butanning olti xil konformatsiyasi mavjud bo’lib,
ulardan uchtasi tormozlangan (¢!, ¢3 ¢°) va uchtasi to’silgan shaklga ega. Ushbu

konformatsiyalar odatda quyidagicha nomlanadi:
CH, CH,4 CH,4

H CH,4 H H H,C H
H H H H H H
H CH,4 H
¢(60°)-gosh,shaxmat ¢3(180°)-transoid, trans-, ¢° (300°)-gosh, shaxmat
konformatsiya anti- konformatsiya konformatsiya
Shuningdek, IUPAC qoidalari bo’yicha nomlash ham adabiyotlarda uchraydi:
+ Sinklinal (+sc) Antiperiplanar (ap) -Sinklinal (- sc)
C|ZH3 1 CHj g CHj
CHs —CH, H
| H H H H
H H,C
H H
H
¢? (0°)-sisoid 9?(120°)—gisman to’silgan  ¢*(240°)—qisman to’silgan
konformatsiya,to’liq konformatsiya konformatsiya
to’silgan
IUPAC qoidalari bo’yicha:
Sinperiplanar (sp) + Antiklinal (+ ac) -Antiklinal (- ac)
Konformerlar nomini keltirib chigarish
' sin |
klinal -~ klinal klinal --- ---klinal
anti




periplanar periplanar

Konformerlar nomenklaturasi qoidalari bilan gisgacha tanishuv orgali quyidagi
xulosalar kelib chigadi:

1. Agar o’rinbosarlar Nyumen proyeksiyasidan o’tkazilgan vertikal chiziq
bo’ylab (ikkinchi o’rinbosar tepa va pastka qaraganda) joylashgan bo’lsa, bunday
konformatsiyalar periplanar konformatsiyalar deyiladi (¢° va ¢°konformatsiyalar).

2. Agar o’rinbosarlar Nyumen proyeksiyasidan o’tkazilgan vertikal chizigdan
uzoqda joylashgan bo’lsa, bunday konformatsiyalar klinal konformatsiyalar deyiladi (¢!,
02, ¢* va ¢° konformatsiyalar).

3. Kuzatuvchiga nisbatan uzoqdagi uglerod atomining katta o’rinbosari
proyeksion formulasini teng ikkiga bo’luvchi gorizontal chizigdan yuqorida joylashsa,
bunday konformatsiya nomiga sin- qo’shimchasi (¢°, ¢! va ¢°), aksincha pastda joylashsa
anti- qo’shimchasi qo’shiladi (¢?, ¢° va ¢*).

4, O’rinbosarlar vertikal chizigdan o’ng tomonda joylashsa konformer (+)
ishorasi bilan (¢! va ¢?), chapda joylashsa (-) ishorasi bilan (¢* va ¢°) belgilanadi.

Konformatsiyalarning to’liq nomi yuqoridagi belgilashlarni umumlashtirgan holda
keltirib chigariladi.

Ma’lumki, siklik uglevodorodlar halqadagi uglerod atomlari soniga ko’ra sinflanadi.
Odatdagi siklik sistemalar beshta-oltita uglerod atomlaridan tashkil topadi. Bi- va
polisiklik birikmalar ham katta ahamiyatga ega.

Siklik sistemalar konformatsiyalarining nomlanishini siklogeksan misolida ko’rib
chigishimiz mumkin. Chunki siklogeksan halgasi ko’plab tabiiy va sintetik organik
birikmalarning tarkibiga kiradi, jumladan geksozalarning siklik shakli siklogeksan
shakliga o’xshashdir.

IUPAC goidalari siklogeksan konformatsiyalarini odatdagi kreslo va vanna nomlari
bilan nomlashni tavsiya giladi. Ushbu ikkala shakl o’rtasidagi oraliq holat tvist (buralgan
vanna)-konformatsiya  deyiladi. Umuman olganda, siklogeksan juda ko’p
konformatsiyalarni hosil gilishi mumkin, biroq, energetik jihatdan eng qulay holat aynan
kreslo-, vanna- va tvist-konformatsiyalardir.

a a

/

i =8

Kreslo-konformatsiya Tvist-konformatsiya Vanna-konformatsiya
Yugoridagi konformatsiyalardan eng qulayi — kreslo (yoki kursi) konformatsiyasi
hisoblanadi. Odatdagi sharoitlarda siklogeksanning asosiy qismi, ya’ni 70-80 % i kreslo
konformatsiyasida mavjud bo’ladi. Vanna (yoki qayiq) konformatsiyaga 5-10 %
siklogeksan to’g’ri keladi. Bunga sabab, 1- va 4- holatlardagi protonlar yadrolari va C-H
bog’larning elektron juftlarining o’zaro itarilishidir. Shuning uchun “vanna” buralib
nisbatan  qulayroq bo’lgan  tvist-konformatsiyaga  o’tadi. Bundan tashqari
konformatsiyaning barqarorligiga o’rinbosarlarning tabiati ham ta’sir ko’rsatishi mumkin.




Siklogeksandagi o’rinbosarlarning holatini ifodalash uchun ekvatorial va aksial (rasmda a
va e harflari bilan belgilangan) iboralaridan foydalaniladi.

Nazorat uchun savollar:

1.Stereokimyoning kimyo fanidagi o rnini tahlil qiling.

2. “Dinamik stereokimyo ” tushunchasining mazmuni qanday?

3. “Konformatsion analiz” tushunchasi va vazifalarini ta 'riflang.

4. Moddalarni fazoviy tuzilishini bilishni ahamiyati.

5.Fan tarixidan va hozirgi zamon stereokimyo usullari.

6.To yvingan uglerod atomining fazoviy tuzilishini ta 'riflang.
7.Konformatsiyalarni daftarda ifodalash usullarini keltiring.
8.Uglevodorodlarning turli fazoviy shakllarini tahlil giling.
9.Konformatsiyalar energiyasini molekula barqarorligning o’lchovi sifatida
tavsiflang.

10Konformatsiyalar energiyasini grafik ifodalash shaklini tushuntiring.
11.Konfiguratsiya tushunchasi va uning konformatsiyadan farqgi.
12.Enantiomerlarning o ’zaro farqini tushuntiring.

13.Diastereomerlarni ta’riflang.

14.Ratsemat tushunchasini izohlang.

15. Asimmetriya tushunchasini ta’riflang.

16. Xirallik elementlarini tahlil giling.

18.Enantiotopiya tushunchasini tariflang.

19.Diastereotopiya tushunchasini tariflang.

2-mMaB3y: OpraHuk peakuusiJIAPHUHT TypPJapH Ba yJapHUHr mexanusmiaapu. Haduc
OpPraHuMk cuHTe3. PapManeBTHKA Ba OPraHUK KUME

REJA:

1.0’tish xolat nazariyasi
2.5n reaksiyalar
3.Se reaksiyalar

4. TYWMHraH yrjiepox aTOMUAard BOAOPOJIHHUHI J1eKTPOGUII aIMaInHUAIIT
peakuusJIapu

Opranuk peaxkiusJIapHUHT TypJiapu
2 \’ l
Peaknms Peakuusra OHT CCKHUH KeTaguraH
HaTWXKacura KUpUIITaETTaH 0OCKHYJIa UIITUPOK ITAIUTaH
Kapal axpaTuii 3appayvaiap MoOJIEKyJajgap COHHUTa Kapad
XapakTepura Kapao aXKpaTUIl
aXKpaTUIl
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bupuknm Monexynsp MoHoMoneKysap
peakuusIapu peakuusiap peaxkuusap
Topt® onuHUII ['omonuTuk bumonekynsap
peakuusIapu peakuusap peaxkuusiap
ANMaIMHUII Monekynspauru
peakuusiaapu " IOKOpH Oynran
OH peaKuusIap peaKIsIap
\J

DnekTpodun

peakuusiap

Hyxneodun

peakuusap

Elektron nazariyasiga kadar organik reaktsiyalarning kuyidagi asosiy tiplari ma lum
edi:

1) o'rin olish; 2) birikish; 3) ajralish; 4) kayta gruppalanish. Xalkaro deb kabul
kilingan ingliz adabiyotlarda o’rin olish reaktsiyasi — S(substitution), birikish reaktsiyasi
— A(adition) va ajralish reaktsiyasi — E(elimination) xarflari bilan ifoda etiladi.

Elektron nazariyasi barcha organik reaktsiyalarning moxiyatini va ularning
mexanizmini tushuntirib berdi. Bu nazariya nuktai nazaridan barcha ximiyaviy reaktsiyalar
2 xil gomolitik va geterolitik mexanizmda boradi. Koidaga kura, reaktsiyada ishtirok
etuvchi organik birikma «substraty, reaktsiyaning birinchi komponenti esa shartli ravishda
«reagent» deb kabul kilinadi.

YTHUII XOJATA HA3BAPUSICH

bup Moana UWKKMHYMCHM OWIaH peakuusra KuUpuIIuO, Mojjanap OolIaHFUY
XOJaTJaH OXHUPrH XoJjarra (MaxcyJjoTra) YTHIIN jkapaCHUZAa OpalIMK MaxcyJoTiap,




3appadayiap, KOMIUIEKCIap Ba X.K.Jilap xocusl Oymanu. byHnail opanuk 3appadaiapHUHT
XOCHJI OYJIMIINHY YPraHUIl MabIyM Japaxka/ia PeaKkMsIHUHT MEXaHU3MHUHH YPTraHUILTUD.

Macanan, Kyiumara cxema OVimda OopyBUM HYKJICO(WT aTIMaIIMHUII pPEaKIUICUHU
KYpUO YMKAMIHK:

CxeMana TacBHpJAHTAH PEAKIUS OpaJuK MaxCyJdoT XOCHJI OYyIMaiauraH CHHXPOH
peakius 1e0 aTanaau.

CI/IHXDOH PCaKIIMA

FOxopunaru cxemana X rypyx Y peareHT sIKMHJIAamMO KeiaraH capu R xonauknan
CEeKHMH-acTa CHKUO YMKapuiaad, SbHU peakuuss Oup Oockuyna amainra Oulaju.
PeaknustHuar Oonutanrud xonatuaa (A-HykTama, KyWuaa pacmia KeITHpWiraH) Y-
pearenT R-X MonekynacunaH aH4a y30K Macogana Oyiaau Ba yHra JIespiid Xed KaHjaau
TabCcup Kypcatmaigu. Peakumss wmoOaiiHuaga Y- R-Xra gxunnama Oommaiiau Ba
JUCIIEPCUOH KyWIap XUCOOHra yJapHUHT OMp-OupHra KypcaraguraH TabCUPH Kydasiiyu Ba

S
. {Y ----- R---—X}
OoKuOaT/aa UKKajla MO/IajiaH noopat Oynran TapKUOIN OPATHK KOMILJIEKC
xocun OYmamu. by kommiekcma Y™ R-X monekynacumgarn X rypyxra Kapama-Kapiiu
TOMOH/JIaH yTJIEPO]l ATOMUHUHT OOFJIOBYM OpOUTAIIUTa KUPTaH X0Ji1a Oy aau:

o \ ‘ © ©
Y + C—X—> | Y--iC----X| —> Y—C—_+ X
7 | /\ |

by xapaén Owmnan Oup BakTna R Ba X rypyxjap opacuaarn macoda Xam OpTaju.
HaTmxkana KOMIUIEKCHUHT MOTEHIIMAT SHEPTUsch XaM opTaau. R 6mman YV Ba R 6mman X
rypyxjap opacugaru macodanap teHr Oynranga (B Hykra, Kyiiura pacmra kapasr) Oy
SHEPrUSHUHI KUHAMaTH SHT Karta Oynmaau. by HykTama Oekapop MyBO3aHAaT MaBXYyH
O0ynu0, y Oup XWJ1 SXTUMOJUIMK OWjiaH yanra €k YHra CWDKAIM MyMKuH. LIlyHUHT yuyH
B HykraHu, cucremaHuHr Oy XOJaTWHU YTUII XodaTh €ku (Paona (aKTUB) KOMIUIEKCH
JIeUnIIaau.
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1-PacM. CHHXPOH peakius 1uarpaMmmacu

Peaknusi naBomupa cucrema oxupru xonarra (C-nHykrara) yragu. by XomaTHHHT
SHEPrusiCH JacTiaOku xoJyiaT sHeprusicu (A-HyKTa)ldaH XaM KHYHMK, aMMO JacTyiaOKu
XOJIaTAaH OXUPIH XO0JIATra KEJUII y4yH CUCTEeMa ‘‘dHepreThk Tof Hu (B-HykTanu) ommubd
VTHUILN KEpakK.

IOxopunarn pacmaa KelTUpWIraH “peakiivsi KOOPJAWHATH TYUIyHYacH HACTIIa0OKu
MOJUIAHUHT HT KaM 3Heprus capd KWinbd oxXupru Mojjaara (MaxcyjioTra) anjgaHaguraH
PEAKLMSHUHT SHT KUCKA MYJIUHU OWIITUpaIu.

ACHUHXPOH pEaKIHs.

ACHHXPOH peakius 1e0, opaauK MaxcyJIOT XOCHJI OYIUIIM OulaH UKKUA €KW yHIaH
OpTHUK OOCKUYJIa OOpaUraH peakiusira anTuaaau:

€]
RX + Y ——» RY + X°
peakiys MabayM OUp aHHMK OpAJUK MaxCyJOT XOCHJI

Oynmumm opkanu Xam Oopuiid MyMKHH. By opamuk wmaxcynor VY~ peareHT OwuiiaH
peakiusara KApUIIMO OXupru Maxcynor - R-Y wum xocun kuiaau. Illynmain xuimmb
IOKOPHIard cXeMa/ia KeITUPWITaH peaKIus NKKH O0CKUY1a KETUIITH MyMKHH:

| 6ocknu:

Il 6ockuu:

©
R +¢Yy —» R-Y

ATMaIHUII PEeAKIUSCHHUHT Oy KYPUHUIIN aMajia UKKUTa MyCTaKUJI PeaKiusIaH
nbopaTt, yIapHUHT Xap OUpH Y3JIapUHUHT OOIUIAHFUY Ba OXUPTHU X0JIaTapura Jra.

YT xonatu Hazapusicura OuHoan peakius | 6ockuungaru




R-X HUHr auccouuanmsicura MabiayMm (aosianuin 3Heprusicd E’ 4 Tanad kunuHaau Ba Oy
peaknus B; HykTa Ominan wdomanaHTad YTUI X0JaTH OpKaym Oopanu (TmacTaaru pacmra
KapaHr). by yTumr xomar Xyaaum CHUHXPOH PEaKIys BaKTUIATH YTHIN XOJIAaT CHUHTApU
BYy)KyJra Kemaad. DpuTyBurM MoJiekyjacu R-X wmomekynacura X TYpyXHUHT Kapama-
KapIIi TOMOHHUIAH XYXXKyM KHJIaJ{ Ba TUCCOIMAITUSHU OCOHJIAMNTHPAAN. byHaa spuTyBUH
OXUPTH MaxCyJIOT XOCHJI KWJQJUTaH PEaKIUSIHUHT 0€BOCHTA KaTHAITYHCH OynManmu. Y
sHeprusara O0H Ba EKTPOCTATHK TAhCUPTa OCOH YIPOBUYHM KapOOKATHOHHU COJTbBATIANIN,
XO0JIOC. DPUTYBUYM TOMOHHUJAH COJbBATIATIaH KapOOKATHOH KAPOPJIMTMHUHT KUYUK EKU
KaTTa OYIUINM Ba y aHUK Oupukma (opaiuk mojja) Bazudacuuu O6axapud | 60CKMUHHHT
oxupru maxcyjotu Cp; Oymumm mMyMkuH. C; opanukK MOAJAHUHT (KapOOKAaTHOHHUHT)
DHEPTUACH €Tapiiu Jlapaxkaja Karra OViIraHu yuyyH y KeMMHIM peakius Y4yH JacTiaOKu
Moia Bazudacunu Oaxapuiun MymkuH (Macanan, peakuusauHr |l1-6ockuum yuyH). By
peakius xam E?, Qaomwianum sHepruscura sra 6yiran B; opanMk XonaTaaH YTUINH
kepak. by opanmuk xonar Y~ peareHTHUHI SIKMUHJIAIIAO KEIuIW Ba Iy OuiaH Owupra
COJIBBATJIOBYH DPUTYBYU MOJICKYJACHHUHT CUKUO YMKAPIIAITUHN XapaKTepaanam.

2-PacM. ACHHXPOH peakIys IuarpaMMacu

2.S\ reaksiyalar
3.Sg reaksiyalar

4. TYMHraH yrjiepox aTOMUAAard BOAOPOJIHHUHI JIeKTPOGUII aIMaINHUAIIT
peakuusJIapu

TyliuHran yriaepox aroMUAard BOJOPOJHUHT SJIEKTPO(PUI aIMaIIWHUII PEAKIUSCUHU
KyHugaru yMyMui cxema OUiaH KypcaTHIl MyMKHH:

+
R—CH,+-H T» R—CH, X . R—CH,—X




ByHpail peakuMsHUHT TYWHHTaH YIJIEBOAOpoUIapAa OOpHILN MYIIKYJ, YyHKHA POTOHHU
TOpTUO 0O KapOaHMOH XOCHJI KWJIAOJaJWraH peareHT TOMWIWIIN KWMHUH. Arap
anMamHUI conup Oynaguran CHs-meTun rypyxu OUpOp 3JIEKTPOHOAKIENTOP TYPyX
Ownan OormaHraH Oyiica, IOKOpHJIArd peakinus OCOHJIWK OwiyaH Oopamu. byHmai
AIIEKTPOHOAKLIETITOP TYpyX cudaruaa apoMaTHK Ba reTepoapoMaTuK
YTIIEBOAOPOIAPHUHT Koauru Ar-, ammin-rypyx (R-CO-), ankokcun rypyx (R-O-), Hutpo
rypyx (NO2-), muan rypyx (-CN) Ba xokazomnap 6ymuiu myMkuH. By rypyxmap tascupuna
IPOTOHHUHI YMKUO KETHUIIM OCOHJAIaAM Ba XOCHJ OYyiraH KapOaHHMOH UIy TypyX
Tabcupuaa Oapkapopnamanu. Kyiunarn peakuusiapHUHT IOKOPH YHYM OWJIaH KETHILIU

(GUKPUMHU3HUHT TaTWIUAND:
CH—CHj

95 04

CH—H e

| €ao., anin

CN + CH3J >
- HI

CoHs—S—CH—H + C;HsBr e > CoHs—S—CH—CjHs | 0%
CN - HBr CN
CN CN
. I
C6H5—(|3—H + C,H;Br Kt acoe C6H5—$—C2H5 , 759,
OCHs - HBr OCH;
CHO CHO
. I
CH3—C|?—H + CgHsCH,CI Kot acet CH;—C—CH,CgHs , 7%
_ |
CH; Hel CH,
= 830, 500 =
eao.,
| + (CHg),CHY % NaOH | | o of
SN —HJ X
CH,—CN N CH—CH(CHy),
CN

Ckﬂ{5——$%——(j}{2——}{ + CH,=CH—-CH,CI

KaTt. acocC

- HCl

> C6H5—|(II—CH2—CH2—CH:CH2 . 5%

O o
CeHs— ?H— H + C4HyBr Mar-acoc | ¢ Hs— (le_ CHy , 8%
(ljo - HBr ? 0
CH; CH;

FOxopuna xentupuwiran peakuusiiap (aszanapapo KaTanuzaTopiap HINTUPOKHUIA OJIHUO
OopwiIranja UryHaai sXiy HaTukanap OJIMHTaH.




Nukleofil o’rin almashiniosh va eliminirlanish reaksiyalar

Reaktsiyaning umumiy tavsiloti.

Chikib ketuvchi gurux tavsifi .
Substratni reaksion qobiliyati.
Reaktsiya tezligiga ta’sir etuvchi omillar.

e

To’yingan galogenhosilalari, spirtlar tiol va aminlarda sp3-gibridlangan uglerod atomi
geteroatom bilan oddiy o-bog’ bilan bog’langandir. Geteroatomni elektromanfiylik
giymati uglerodga nisbatan yuqori bo’lib o-bog’ elektronlari u tomonga siljigan. Bu
birikmalar nukleofil o’rin olish Sn- reaktsiyalarida substrat hisoblanadilar.

6" & |
C-X + Y —> -C-Y + X°-
| |

substrat Kiruvchi guruh chiqib ketuvchi guruh

Nukleofil almashinish reaktsiyalari — bimolekulyar va monomolekulyar mexanizm
asosida sodir bo’ladi. Uglerod atomi o’ziga nisbatan elektrmanfiyligi yuqori bo’lgan
geteroatomlar bilan bog’langan R-X tuzilishdagi birikmalar nukleofil almashinish
reaktsiyalariga kirishadilar.Bu birikmalarni reaktsion qobiliyati C-X bog’ni qutbliligi
(statik omil) va X o’rinbosarni ajralish qobiliyati (dinamik omil) bilan belgilanadi. C-X
bog’ni qutbliligi geteroatom X ni elektrmanfiyligiga bog’liq bo’lib, azotli
birikmalardan kislorodli va ftorli birikmalarga tomon ortib boradi.

\ \ \
-C-NH, < -C-OH < -C-F
/ / /




X o’rinbosarni ajaralish qobiliyati C-X bog’ini energiyasi va chiqib ketuvchi guruhni
tavsifiga bog’liqdir. Galogenni tartib raqami ortib borishi bilan uni hajmi ortib C-X
bog’ni barqarorligi kamayadi va uzilishi qobiliyati ortadi.

C-F < C-Cl < C-Br < C-I

Chiqib ketuvchi guruh barqaror, kiruvchi guruhga nisbatan energiyasi ozroq bo’lsa
reaktsiya tezlik bilan amalga oshadi. Galogen anionlar yaxshi chiqib ketuvchi guruh
hisoblanadilar. OH™, RO™ NH,", CHs™, H™ kabi kuchli asoslar yomon chiqib ketuvchi
guruh hisoblanadilar. Substratni reaktsion qobiliyati quyidagi qatorda ortib boradi.

RNH. < ROH < RHal

Bimolekulyar nukleofil almashinish reaktsiyasi Sn2 mexanizmi. Etilbromidni natriy
gidroksidning suvli eritmasi ilan reaktsiyasi asosida Sn2 reaktsiya mexanizmini ko’rib
chigamiz.

CHs3CH:Br + NaOH — CH3CH:OH + NaBr

Manfiy zaryadlangan gidroksil guruh qisman musbat zaryadlangan uglerod atomi
galogenga nisbatan garama-qarshi tomondan xujum qiladi. C-O bog’ni hosil bo’lishi va C-
Br bog’ni uzilishi bir vaqtni 0’zida sodir bo’lib oraliq kompleks hosil bo’ladi. Oraliq xolat
oraliq birikma hisoblanmaydi va kimyoviy birikmalar uchun tegishli belgilarga (doimiy
yadrolararo masofa va valent burchaklar) ega emas. Oraliq xolat sistemani boshlang’ich va
oxirgi holatlariga nisbatan yuqori energiyaga egadir Oraliq holatda reaktsion markazni
uglerod atomi sp?-gibridlangan holatda bo’lib, uch ta’sirlashmaydigan bog’lar bir-biriga
nisbatan bitta tekislikda, kiruvchi OH™ va chiqib ketuvchi Br- shu tekislikka nisbatan
perpendiklyar joylashgandir. Reaktsiya tezligi substrat va nukleofil kontsentratsiyasiga
bog’liq bo’lganligidan bunday reaktsiyalar Sn2 —mexanizm bo’yicha sodir bo’ladi.

HsC H
H 3 S
- 16" 8~ _ O\ 5 -
OH +CH3-C—Br ——» H0.0%Q_ Br — HO-CH,CHs+ Br
'H i

boshlang’ich holat oraliq holat yakuniy holat




Oralig holatda hujum qiluvchi va chiqib ketuvchi guruhlar bir-biridan maksimal
uzoqlikda joylashib bu energetik jihatdan qulaydir. Substratdagi reaktsion markazda
assimetrik uglerod atomi bo’lsa Sn2 reaktsiya konfiguratsiya o’zgarishi bilan sodir
bo’ladi. Masalan, L-2-brombutiratdan D-2- gidroksibutirat hosil bo’ladi.

ICOO_ \\\\\ 5 lcoo—
OH + Br=C—H —— HO - C ---%-Br — H ~C—OH +Br
CoHs | CaHs
L-2-brombutirat D-2- gidroksibutirat

Birlamchi alkilgalogenidlar, alkoksid va fenoksid, karbon kislotalarni tuzlari, tiolyat,
ammiak va aminlar ishqoriy metallarni tuzlari Sn2-mexanizm asosida ta’sirlashadilar.
Galogenlar boshqa nukleofillarga nisbatan oson chiqib ketuvchi guruh hisoblanadilar.

Biroq spirt, amin, tiol va ularni hosilalari 0’z tarkibida chiqib ketuvchi OH", NH>’,
SH™ guruhlarga ega bo’lganliklari uchun to’g’ridan-to’g’ri nukleofil  almashinish
reaktsiyalariga kirishlari qiyindir. Bunday holatlarda qiyin chiqib ketuvchi guruh osoniga
almashtiriladi. Spirtlarda bu kislotali kataliz yordamida amalga oshiriladi.

N H

/ - Z H
R-OH == R- J(rl _Hal, HaI/} _\C/(\c;r/ — R-Hal + H,0O
\H " T~H
|
qiyin chiqib oson chiqib
ketuvchi guruh ketuvchi guruh

Kislorod atomi bo’yicha protonlangan spirt substrat, suv molekulasi chiqib ketuvchi
guruh hisoblanadi.

Monomolekulyar nukleofil almashinish reaktsiyasi Sx1 mexanizmi. Sn1 — reaktsiyalar
sinxron bormasdan, ikki asosiy bosqichdan iborat. Buni uchlamchi butil xloridni
gidrolizlanish reaktsiyasi orqali ko’rib chigamiz.

(CH3)s; CCl + H O — (CH3):COH + HCI




Birinchi bosqich jarayon tezligini belgilab, fagat substrat molekulasi ishtirokida amalga
oshadi. Substrat karbkation va chiqib ketuvchi guruhga nisbatan sekin dissotsilanadi.

(CH3); C-ClI  _cerur , (CH3);C* + H-

Reaktsiya tezligi nukleofil kontsentratsiyasiga bog’liq emas. Ikkinchi bosqichda nukleofil
karbkationni nisbatan tez hujum qilib reaktsiyani oxirgi mahsuloti hosil bo’ladi.

(CH3); C* + H,O —€3 5 (CH3)3 -C- O"H,— €3, (CH3)sCOH + H~

Reaktsiya tezligi faqat substrat kontsentratsiyasiga bog’liq bo’lganligi uchun bunday
reaktsiyalar Snl-reaktsiyalar deyiladi. Optik faol birikmalarda Snl-reaktsiyalarda
ratsematlar hosil bo’ladi, chunki karbkation yassi tuzilishga ega bo’lib, nukleofil tomo
nidan gqarama-qarshi tomondan xujum qilinishi mumkin.

Nukleofil almashinish reaktsiyalarini Sn1- mexanizm bo’yicha sodir bo’lishi quyidagi
omillarga bog’liq:

1) reaktsion markazdagi fazoviy qiyinchiliklar

2) erituvchini solvatlovchi qobiliyati

3) karbkationni elektron omillar hisobiga barqarorlashuvi.
Karbkationni barqarorligi quyidagi qatorda ortib boradi:

Chirtamchi < Cikkilamehi < Cuchlamchi

Sn1 reaktsiyalarini xarakatlantiruvchi kuchi hosil bo’lgan ionlarni erituvchi tomonidan
solvatlanishi bo’lib, bunda ion va erituvchi o’rtasida labil kimyoviy bog’lar hosil bo’ladi.
Bu karbokationlarni barqarorlashuviga olib keladi. Chiqib ketuvchi guruh ham erituvchi
bilan vodorod bog’lari hosil qgiladi.

S+ (CH3)s:CCl +S —» S... C"(CH3)s3...S + CI'...S

Karbokationlar bo’linmagan elektron juftga ega erituvchilar bilan yaxshi solvatlanadi:
ammiak, suv, aminlar, spirtlar.




Turdagi to’yingan birikmalarni Syl  va  Sn2- mexanizm bo’yicha nukleofil
almashinish reaktsiyalariga kirishuvi radikal tuzilishiga sezilarli ravishda bog’liq bo’ladi.
Odatda hajmdor o’ribosarlar nukleofilni reaktsion markazga yaqinlashuvini
qiyinlashtiradi. Metil radikalidan birlamchi, ikkilamchi va uchlamchi radikali substratlarga
tomon Sn2 reaktsiyani tezligi kamayadi. Buning natijasida uchlamchi radikalga substrat
Sn1; birlamchili substrat Sn2; ikkilamchili substrat esa nukleofil tabiati, chiqib ketuvchi
gurux va erituvchi tabiatiga Sn1 va Sn2 mexanizm bo’yicha ta’sirlashadi. Kuchli nukleofil
ta’sirida reaktsiya Sn2, yaxshi solvatovchi qobiliyatli erituvchi ishtirokida Sn1 mexanizm
bo’yicha sodir bo’ladi.

O’rin olish reaksiyalarining o’tishiga ta’sir etuvchi omillar. O’rin olish elimirlanish
reaksiyalarining raqobati va mexanizmi.

1. Fazoviy ta’sirlar.
2. Erituvchi ta’siri.

3.Boshqa ta’sirlar

Fazoviy to’siglik natijasida tarmoqlangan o’rinbosarlar Sn2 reaksiyaga Kirishishi
giyinlashadi. Aksincha Sy1 reaksiyaga oson kirishadi.

Snl reaksiyaning Dbirinchi bosqichida hosil bo’ladigan karbokation bargarorligi
o’rinbosarlar hisobidan ortadi va bu omil ham Sy1 reaksiyani borishin yengillashtiradi.

Erituvchini reaksiyaga kiruvchi solvatlangan ionlardan ko’ra o’tish xolati solvatatsiyasi
yuqori bo’lganda reaksiya tezligi oshadi. Buning uchun erituvchining solvatlash xolati
yugori bo’lishi kerak. Chiqib ketuvchi solvatatsiyasiz nukleofil reaksiya utmaydi.

Solvatlash qobilyati erituvchining qobilyatiga bog’liq. Erituvchilarni 3 ta sinfga bo’lish
mumkin.

1. Nukleofil va elektrofil xossali
2. Nukleofil xossali
3. Elektrofil xossali erituvchilar.

1-guruxga suv , spirtlar, karbon kislotalar, aminlar , amiak

2-guruxga efirlar, atseton, glioksal, dioksan, nitrometan, dimetil formalin, dimetil
sulfoksid, atsetonitril,

3-guruxga anionlarni solvatlovchi ionlar barcha luis kislotalar surma(V) xlorid

Sn1 reaksiyani osonlashtiradi fagat chegaraviy xollarda Sy1 Sn2 deyiladi.

C CH CeH
6H5\ N\ 3 6Hs




C6H5----C-C! quruq benzol meghayl R?yl\o___\_c_(” _________ H

/

CeHs H CeHs CsHs O-CH3

~ d[tritilxlorid] = Ka[tritil xlorid] (METANOL)?

dt

Agar methanol fenolga almashtirilsa reaksiya tezligi pasayadi. Chunki fenil radikalining
hajmi katta. Agar reaksiyaga 1 mol methanol 1 mol fenol va tritil xlorid ta’sir ettirilsa
reaksiya tezligi 7 marta tezlashadi. Chunki methanol chap tomondan kelishi oson fenol esa
o’ng tomondan kelib xlorni tortishi oson va shu bois reaksiya tezlashadi.

: O’rin olish va elimirlanish reaksiyalarining raqobati va mexanizmi. (S va E)
E1- monomolekulyar elimirlanish reaksiyasi
E2 — bimolekulyar elimirlanish reaksiyasi.

Elimirlanish bu ajralib chiqish degan ma’noni anglatadi.

+Y- H-C-C-Y (Sn1)
H-C-CeX—SBKIN. TEZ H.C-CF----- H >C=C< + YH [E]]
Sn1 E1 - d [RX] = Ki[RX]

dt

Sn1 El reaksiyalar ko’proq spirtlarning kislota ishtirokida degidrogenlanishi va boshqalar.
SN2 E2

C
Y- + H-C-Cex—> [Y(\/@ X, CHs+ X (Sn2)

Yy + H-C-CsX—> Y [FN—HOC---Ce=-C=5-X ¥] >C=C< + YH + 1X
(E2)




S\2,E2: -d[RX] = K2 [Y] [RX]

dt

E2 quyidagilar asoslar tomonidan tezlashtiriladi: atsetat ioni C¢HsO™, OH™, NH,™, CO3?
va boshgalar.

H——> D2 yoki T2 ga aylantrilganda reaksiya tezligi pasayadi.

3-maB3y: Opranuk OMPpUKMAJIAPHU HHAMBHUAYAJ X0J1aTAA a:KpaTud oymm. Ousuk-
KMUMEBHUH ycysuiap épaaMuaa OUPUKMAJAPHUHT TY3WIMIIMHA aHUKJIALL. (2 coam).

Pexa:
1.To3a moaa onuauimaa OU3MK-KUMEBUN YCYJUIAPUHUHT aXaMHUSTH.
2.Mopana Ty3WIMIIMHA aHUKJIAI1a KOMIUIEKC EHIAITYB.

Ou3nuK-KUMEBUM ycyiap €pAaamuaa Moijaiap TaOuWuid XoMameé €KW CUHTETHK
apajamMajaH axxpaTuO oJMHAAM Ba To3anaHaau. byHna Dkcrpakuus Ba xpomarorpadus
yCyJUlapu MyXHMM axamusT kacO 3Tagu. To3a mMoJja ONMHraHAaH CYHI YHUHI KUMEBHIM
TY3WINIIA KUMEBUH Ba YCKYHABUHN yCyJUIapJa KOMIUIEK Tap3/a YypraHWIaIu.

Macc-cniekrpomerpus.
Pexa:

1. Macc-cniektpoMeTpusiHg Oo1IKa (huzMeToaap KaTopuaard YpHU (3J€KTPOMarHuT
TYJIKUHJIApU CIIEKTPU TYFPUCUAA).

2. Macc-crekTpoMeTpus yCyIuHU TaBcU(U (3JIEKTPOH 3apOa—MOJIEKYJIAp
MOH—TIapYaJIaHUII ).
3. Tapux: Ix. Tomcon , 1910 itmnga 6upunum taxkpuoda yrkazau; 1918 innga
A.Jlemnicrep OupuHYHM Macc-ciekTpoMeTp sicarad; 1940 iiunna A.Hup 6upunun mapta
yCKyHa UIIIa0 YuKapuIiHu wynra conau; 1959 iiunga Oupuayam xpomatomace-
criektpomeTp: macc-criektpomeTpur ['TIEX ra ynanran (yuyBuaH Mojaanap yuyH); 1983
Huia Macc-ClieKTPOMETPHH CYIOKJIMK XpoMaTorpad OuiaH ynanau (yuMmaiuran
MoJJanap y4yH)- Mypakka0 apajiamMaiapHy aHaJIu3 KWK UIMKOHUSTH;

4. Macc-CcrieKTpoMeTpHUsl UMKOHUSATIIAPH;

4.1. Moananu MOJEKYJISIp MAaCCACHHU aHUKJIAIIL. DJIEKTPOHJIAp TYIUIaMUHU dHeprusicu 10
3B. 13B=23 KKai/MOJIb.
Monekyisip noHra maptiap:

1. CnexTpaa 9HI KaTTa Maccara sra 0ynaau, y KoJaraujaapy napyaJlaHuIl HATUKACH.
2. M" 1a 3ieKTpOHIIap COHU TOK OYIHUIIM Kepak. Y yuyH R-TYHHHMAaraHivk Japaxacu-
OyTyH coH Oynumm kepak; R=x-1/2y+1/2z +1. by dopmynanax,y,z —MoJaeKysp
dopmynanaru unnekcnap: CkHyN,On, C Ba Si yuyn IV ra, N Ba P-I ra, O Ba S-Ilra, H Ba
Hal- I ra Tenr Oynumm kepaxk.




3. M" nau keiinnru wonnap M*- (5 nan 13 raua) 0yamacnuru kepak:M*-15, M*-29
OYIUIIN MyMKHH.

4.2. Monekymsip ¢hopMyIaH! aHUKJIAIIL.

1. 3amoHaBUH IOKOPY aHUKJIUK OWUJIaH MIIUTOBYM YCKYHAJIap MOJIEKYJISIp MacCaH!
BEpryJiaH KeiuH 4-5 4i pakaMrada aHuKJIaiiau. Yiap aHuK MaccaHu 6epa oJaiu.
Macanan, N, Ba C;Hs HuHT Macca conan 6up xui-28 a.m.0. Jlekun anuru papk Kuimaam:
N2=28,0061; C,H4 yayn aca 28,0313.

2. Onnuii aHUKIUTH OMp OYTYH COHJIM yCKYHamap/a TaOuuii n30ToIuiap Xxucooura
dbopMyIiaHu aHUKIAIl MyMKHH

Macca HN30TOII JJICMCHT TYpH
H  1(100%) 2(0,015%) A
C  12(100%) 13(1,1%) A+l
N 14(100%) 15(0,37%) A+1
O  16(100%) 17(0,04%), 18(02)  A+2
S 32(100%) 33(0,8), 34(4,4%)  A+2
Cl  35(100%) 37(32,5%)  A+2

Hemak, xap Oup atom M Hu kypcaTriran ¢ousra ommpany (HHTCHCUBIUKHY).
Macanan: 6eH3THa30I1

A30T KougacuaH (poiiianaHuiaim.
4.3. A30T KouJacu:

A30T aromiiapy MOJIeKyJia TapKHOWIa MaBxy/1 OYIn0, yIapHU COHM TOK OYyiranaa, M*
ToK Oynamu. XKydt 6¥ica, xydt Oymanu. by smnupuk kouga. A30T Oyimaran xoiaa
Macca xypT 6ynaau. Mucosnap:

Mounekya M*
NH3 17 (1 Ta a3oT, M*TOK)
H,oN-NH> 32 (2 Ta N, M" xydr)
(CH3),NH 45 1 Ta TOK
CHs3-NH, 31 1 Ta TOK
(CH3):N 59 1 Ta TOK

79 1 Ta TOK

78 —HUVK, KyPT.

4.4 MonekyJaHu TYWUHMaraHiIvK JapakacuHu anukjamni. 4.1.2. 6aHauaa KeNTUPUIraH
dbopmynaman QoiimamaHuIAIN:
R=X-1/2y+1/2z +1 yerapanapu 4.1.2. 1a (MIUTATHIAIIT) KEITHPHUITAH.
Crupo[4.5] nexan-CigHas.
R=10-9+0+1=1+1=2 ta . /Iemak, MOJEKYJISIp
dbopmynaman cTpykTypa (xanka) popmynacura
yrunina 0y kounanas GhoiaanaHuIaam.

2-a3acrupo [5.5] yanekan-7-omn C1oHigNO
R=10-9,5+0,5+1=0,5+0,5+1=2/
Xap oup xanka 1 Ta KymOorra TeHr.




benstnazon C;HsNS; 84+5+14+32=135
R=7-2,5+0,5+1=4,5+0,5+1=6
4 ta Kymoor + 2 Ta xanka =6.

HI/ITpapI/IH CoeHosN3; 240+25+42=307
R=20-12,5+1,5+1=7,5+1,5+1=10
TylinHMaranivk gapaxkacu

10:4 ta kymoor+6 Ta Xajika.

4.5. ®parMeHTIaHUIIHUHT (TapyajaHUIl) aCOCUN KOUJaIapu:

70 9B 3Heprusra 3ra OyJraH 3JeKTPOH 3apOacu 100pUIranIa MoJieKyJisip non (M)
KAYMK Mapyaiapra OyJIMHUIIA MyMKHH. M* HUHT (hparMeHTIaHUIIH 2 Ta aCOCUH WY
OwnaH yTaau:

1). Jlucconuarus;

2). Kaiita rypyxJiaHuui;
1). quccoumanys: ABCJI™.

A™+BCJI A+BCIO" AB™+CI’ AB+CJ]" Ba x0Ka3o0
YrneBoaopos TabuaTuaard Ba KUCIOPO TyTraH OMp OKUM HOHJIAP XOCHII

KUJIa/IH.
2). KaifTta rypyxJiaHuIll HaTHKacu1a SHTM KMYMKPOK Maccalld MOH pajuKall Ba HeHTpal
MOJIEKYJIa YUKAU

ABCO"— AI+BC™
1). SIxmmm ypra"uiras.

Acocuii kouaanap:

1. Dueprusicu nact 6ornap oconpok y3mwiaau. Macanan, C-C 6oruunr saeprusicu C-H
OOFHUHT SHEPIrUsICUJIaH MACTPOK Ba OCOH y3wmwinaau. Ankannap C-C 6yitnua
napyaigaHajy.

2. [lapya MOHJIAPHUHT CIIEKTPIard HHTCHCHBIIMTH yJIap OapKapopIuru OuiiaH OOFITNK
oynanu.

3. Wkku Xua UIMKOHUAT OYJrana, KaTTapoK YPUH OJIyBYH OCOHPOK Y3HIIAIH.

4. TyiinaMaraH Ba apoOMaTHK XaJiKajlap/aa acocaH B-y3WIHII Ky3aTHIa Iu:

a P
CH2=CH-CH2-CH2-CH3 — CH2=CH-CH2+
m/z 70 m/z 53

Harwmwxkana 6apkapop ayuiii HOH XO0CHIT OVIaau.
[CH—CH—CH,]*

5.C-retepoarom (C-X; X=CIl,0,N) C-C ra Hucbatan OCOH y3uJaH.




——> R+ X
R-X "*——
——> R+ X"
MycOar 3apsin onataa retepoaToMa CakIaHaIu.
6. Hucbaran 3aud O-H Ba N-H Oofnap y3unuimn Hatmkacuna (M-1)" nonnap xocui
oynanu.
7. I'erepoatomiu mogaanapaa C-C GoriapaaH o-X0iaTaarn OCOHPOK Y3UJIa/Iu.
Cnupr:
[R — CH,-OHJ+ — [CH2-OH] — CH,=0OH
AMUH
!
R-CH, -NR,'+—*CH>-NR,’—-CH>=NR,’
Anbaerua, KeTOH:

U — 0=C-R— O=C-R
R-C-R' "— + +
O — O=C-R'— O=C-R’
8. KaiiTa rypyx/iaHuiira MacaiaH, CyB YAKAO KETUIITH KAPAIH.
R-CH,-CH,-OH™ —-R-CH=CH,™ + H,0
EKM Taj0oreHBO10POHN AKPaULIN:
R-CH,-CH,-X™ — R-CH=CH," +HX
Mucomnap: 1. u-rekcan CgHy;4 M*=86.
— CH3-CH,-CH,-CH," + CH3-CH,"
CH3-CH2-CH2-CH2-CH2-CH3+'— m/z 57

CHs3-CH»-CH,-CH," + CH3-CH,"«— — CH3-CH,-CH," + CH3-CH,-CH,"
m/z 29 m/z 43

2. H-rekcagekad: 1 ounan oup xun pakar M+ 225 C16H34
3. METWICAIUIUIIAT

9. MyTnako y4yBuyaH OyJIMaraH yrieBoAJapHu TPUMETUIICHIINAI XOCHIIalapy YpraHuiaiu.
AMMHOKHCIIOTaNap XaMm yudMaiau. YpraHuil y4yH y4yBYaH XOCHJIa OJUII KEpaK

JJIEKTPOMATHUT HYPJIAHWMIIHUHT TA0UATH.

DNEeKTPOMArHuT HypJiapy UKKU XWUJT Tabuarra sra:
1. AlipuM mapouTAa 3JAEKTPOMArHUT HypJiapu TYJIKUH Tabuarra sra OynuO, y3iayKcu3
xoccara sra (pu3uK Maiiion cudatuaa Y3uHu KypcaTau.
2. bomka mapoutna 3JIEKTPOMAarHUT HypJIapu “KOpIyCKyJisap~ Xoccara sra OYmuo0,
JMCKPET 3appadaiiap, sbHU poTonnap cudaruaa Y3uHu OWIIUpaIH.

Arap SJIEKTpOMArHUT HypJlapy MyHaNIUIIMAA MOAJAa €KUM KaHJauaup Marepuall

yuypaca OMp KaHua (U3MKAJaH CHU3JIapra MabiyMm OVyiraH xoaucaitap pyi Oepanu:
uHTtepdepeHus, audpakuusa, HypJIapHU KaWTapUIUIIM, WYHAIUIIHA Y3Trapully,




HYpJapHUHT €innumu. by XoaucalapHH 3JIEKTPOMAarHuUT HypJapuHU TYJIKUH Tabuatura
acocjaaHuO TYUTYHTUPHILI MyMKHH.

Alipum OolIKa XoJucanap 3ca: TOPTUII XUCOOUIArW HYpJIAPHUHT WYHAIUIITHHH
y3rapuiiy , aToM Ba MOJEKyJaJlap TOMOHHAAH 3JIEKTPOMAarHUT HYpPJIApUHU FOTHUII EKU
aXpaTuO YMKAPUII —3JIEKTPOMATHUT HYPJAPUHUHT KOPITYCKYJSp TaOMaTH acoCHAA SIXIIU
TYLIYHTUPHUIA]IH.

DIEeKTPOMArHUT HYpJIAPUHUHT TYJIKUH TaOUaTH TYFPUCHIA.

X-TYJIKUH NYHaJIALIN
A-TYJIKUH y3yHIIUTH
E-TYJIKMHHUHT 3JIEKTPUK KUCMU
H-DJIEKTPOMAarHuT KUCMU
a-aMIUTUTya (TEOpaHUII KEHTJIUTH )
Xy-TIOJIIPU3AIUS MAIOHH:
ANEKTPUK MaiJIOH TeOpaHTaH
MauJI0H
DJIEKTPOMATHUT HYPJIAHUII CIIEKTPH.

OnpuH YI140B OUPIHMKIAPUHNA aHUKIA0 ONAMNIMK: A-TYIKUH Y3YHJIUTH YI4aHAIH.
Bupauru: M, cM, MKM(MHKPOMETp, MITapu MHKPOH aeimmapam, 10° m), mm(manomerp,
WIrapu MIJTMMUKPOH Aeiunapau, 10°m), A(anrctpem, 101%).

v (mr0) 6mpiauk ' (repi), V —TYJIKUH COHM, YJI4OB OMpJIMIM CMl: OMp CM Jaru
TYJIKUHJIAP COHU

DNEeKTpOMarHuT HypJAapUHUHT Oapya yacTtoTanapu (€KW TYJIKWH Y3YHIWKIAPH)
TYIUIAMU DJIEKTPOMArHUT CIIEKTPJIapU JIeUUIaIu.

CrexTp Kaiicu coxanapra OYTUHUIIMHU O0aTadcut KYpud YuKamMus:
1. y-mypmapu A 10%-10%? ™ opamuruga .e= 107 5By coxaHum ‘“y-pe3oHaHC
creKkTpockonusicn” YypraHaad. by coxagaru Hypiap OTWIMII €KMW axpad YUKUII
xKapaHua sIPOJaAPHUHT SHEPTeTUK X0JIaTH y3rapaiu.
2. Pentren nypnapu (éku x-nypnap) A 1012-10® m, £=10° 5. By coxana unuialiauran xam
Maxcyc npubopisap MaBxkyd. by coxa Hypiapu OwiaH y3apo TabCHUPJIAHUII HATHXKACKIA
aTOMJIAPHUHT WYKU KaTiaM dJIEKTPOHIAPUHUHT SYHEPTETHK XO0JIaTH Y3Trapaju.
3.Bakyym yasTpadbunadma (Yb) coxacu:

A 108-107 m (10-100 uMm), e=10? 3B.

4. V30K ynsrpabunadma coxacu: 107-2.107 m (100-200 um), e=10**! 5.
5. Slkun ynerpabunadma coxacu-2.107-4.107 M (200-400 um), £=10"! sB. Vb
CIIEKTPOCKOIMS YpraHaau.
6. Ky3ra kypunaauran coxa: 4.107-1.10° m (400-1000 um), e=10" 3B.

3-6 coxanap 6up-6upura xyna akus (10%-10° raua éxu 10 am man 1000 HMraua)
oymub, sHepruscu xam Oup xwi1: 10 »sa-BoasT. by coxa Hypiapu Owian ¥3apo
TabCUPNIAHUII HATHKACUA ATOMIIAPHUHT TAIUIKH KATJIAM 3JIEKTPOHJIAPMHHUHT SHEPreTHK
XOJIaTH Y3rapaay. JJIEKTPOH CIEKTPOCKOINHUS YPraHa .

7. Sxun UK-coxa: 1.10°-2,5.10° M (1 mxm- 2,5 mxm éxu 1000 HM-2500 M raua) =107
3B.




8. S'pra MK-coxa: 2,5.10° M-2.10° m (2,5 Mxm gan 20 mMkm rada éxu 4000 cm* nan 500
cm® raua), e=10" 5. UHdpakus3mi CieKTpOCKONHNS YpraHa .
9.V30x MK-coxa: 2.10° m-1.10 M (20-1000 mMxm), e=107" 3.

7-9 coxamap  (1.10°-1.10° wm)xammacu Oup osHeprumsra (10 »5B) ora.
DIEeKTPOMArHUT HypJIapyu MOJJIa OWIIaH ¥3apo TabCHUPJIAHWII HATHKACHIA MOJIEKyJaaaru
aTomyiap TeOpaHUII XuUCOOWTra BYXKyJra KelIraH JSHEprus mnpuOopiapna E3maaayd Ba
TEeOpAHMIII CIIEKTPOCKOIHUS ISHUTIaIH.

10. Muxkporynkuamu nypaaum: 102 m-102 M (1 MM gav-lem raua). By coxana
“MONIEKYyNIAp  ailmaHunuIap” BYXKyAra Kedaau, SbHA ~aTOMJIAPHUHT  KPUCTAJUIMK
naHxapajard TeOpaHuIUIap 3JIEKTPOMArHUT HYPJAHUIIHUHT 11y COXAacHla YpraHWIaJIu.
DHEpPrusick MacT MUKPOTYIKUHIM crnekTpockonus €ku JIIP (DnekTpoH mnapamarHur
PE30HAHC CIIEKTPOCKOMUSCH) 1Ty COXaJa KYIUIaHUIAIH.
11. Paguorynkunnap: 1 cM man Oup KaHuya KM rada . by coxama sapo-cniuH yTuiuiap
Vpranwiaau.Coxauu AMP  (sapo MarHuT pe30HAHC) CIEKTPOCKOMHUS  yCyJujaa
ypranaaumnap.

FOkopuna kypud YUKWIraH 3JIEKTPOMArHUT HYpJIAHWII COXaJlapu (CHEKTPHU)
KHCKa CIIEKTP Typuaa E3UTUIIA MyMKHH:

Y X Bakyywm | Y30k | fAxun | Kysra | UK Mukpo | AMP
HypJap | HypJjap Vb Vb Vb | kyp. |Cnek- | TynakuH | coxacu
10%4- 10?2 ]10-8- |1.10° [2.10- |coxa |=a Cr-s
10%2m |108m [10-7M |- 7- 4.10- | coxacu | coxacu

2.10° | 4.10- | 7-
! 7 1.10-
6

¥Yb HM KYJUIaHUJIMIIIHA.

1. Xpomodop rypyxjaapuHu Ty3UJIUIIMHA YPraHMILL
2. MopnaHuHT TO3alWK Japa)XaCUHU aHUKJIam (aJIUTUBIMK XHCOOMIA KyIIuM4a
MoOJ1ajiap CreKTpia YUKUO Kotaan).
3. ®yHKUHUOHAJ TypyxJjap TYFpUCHla YMyMHI MabllyMOT oyiuill. MacanaH, arap CrieKTpaa
200 HM [maH IOKOpMJIA FOTWIMIN Ky3aTwimaca, Oy MoOjJajia KOHBIOTalMsIaHTaH
xpoMogopnap (C=C-C=C), anpaerun (R-CHO), keron (R-C-R), 6enzon (Ph-R), Opom,
Hon rypyxjap WYK AedummMu3 MyMKuH. JlekuH, Oy Mopmana Oynumu MyMKuH. F,
Cl,anoxuna C=C, xap6okcun R-COOH, nmuan C=N, ruapokcun R-OH, mepkantan R-SH
Ba amuHorpymma (-NHy) .
4. Konbtoramusi TaOaTH Ba Japa)kacu.
CH3(CH=CH)sCH3; Amax=420 HM-XaMMa BaKT.
CH3(CH=CH)yCH3 Amax=440 am

} KymboFraap TpaHC KOHMUTYpaIUsICH
CH3(CH=CH)10CH3 7\4max=472 HM




VYyana Mojia Ky3ra KypuHap coxaja ITUIIaAN, IIYHUHT Y9yH PaHTJIu.

To3zanuruHu aHUKJIaImra MUCOJL.
OTU COUPTHU TO3AIMTHMHHM aHHUKIANL: a0coiioTiam OeH3on Ouian Oymamu, KeWuH y
nykortunagu. Yb koHTpon: Amax=260 M (=230 3B). by coxana cnupt rotmaiiau 100 n
criuptaa 1 r 6eH30m 60p SpUTMAHU ONTUK 3UWIMTUHM aHukdam.  JI=elc ][ =230=1=c
(=1 cm. c¢=1,28=10* mons/m; J1=0,295.

Vb CIEKTPOCKONUAHN amaia KyJUIaHUIUIIHN.
Hutpapynan Ba  yHUHI  JIETUAPOTEHJIAIl  PEAKUUSJIAPUHU  XOCHUJIAJIapUHU
TY3WIUIITMHA UCOOTIAII XaKu/1a Tamupud OepusIam.

HK-cnekTpockonusigan GpongaiaHul;
Jlemak, atomiap TYIUIaMMHU €KUM (PyHKLIMOHA TYPYXHH aHUKJIAII cudat aHau3
acocua €raau.
Acocuil pyHKIMOHAI TypyXJjap:
>N-H — 3300-3500 cm™

by

-O-H 3600-3000 cm™

>C-H Tyitnaran 2800-3000 cm?
O

R-C 1600-1760 cm™?

R-C-N< 1610-1660 cm™
Keronnap 1650-1710 cm?
Konprorauusnanras ansaerug 1680 cm™? (>C=C-CH=O0)
Mypakka6 s>¢upaap 1740 cm™ C=C, C=N kymbornap 1450-1630 cm™

OpTo anMamuHrad ojauHrad 6enson 760 cm™

-C-O  -opamit s¢pupaap 950-1200 cm™
COO- 1600, 1400 cm™
COOH 1710-1760 cmt
-NH; 3070,
-NH, 3300-3500 cm

HK-cniekTpockonus €paaMuia KYyIUWJINK aMUHOKUCIOTANIAP “UYKH Ty3  IIAKIUIA
OYJIUIIY aHUKJIaHTaH.

O O
R-CH-C R-CH-C
*NH; O- NH, OH
Hlynaka OyHaka smac

XaKkuKaToaH, TIHIUMHAA HeWTtpan  Mmyxutna ukku curHan — (1600-1400 CM'l)
ky3atmwiaay; ynap -COO- rypyxra xapakTepUCTHK ToJiocanap XUCOOIaHaIH.




Arap JICl xucnmora Kymwiaguran Oyica, Ty3WIMII KMCMaH amanra omaad Ba MK
crekrpaa 1600, 1400 ypaura 1710 cm™ nonoca naiino 6ynamu. Jlekun -*NH;3 y3rapmaiiny.
Vaunr nonocacu 3070 cm™ na kysatunamu. Acoc (MIIKOP) KYIIMIraHaa KapOOKCHI IypyX
Kaiita annoHra ytuo, ssHa 1710 ypuura ukkura (1600, 1400) nonoca maitno 6ynaau. 3070
uu ypuura sca NH; ra xoc 3300-3500 cm™.

Hemak, HK-cmextp acocuma Kynm aMHHOKUCIOTAIAP MBUTTEP-HOH IIAKIMAA
(me¥Tpan myxutaa) Oymumuy ucOoTaanau. X03up Ky MablyMOT OepyBud amabueTiapaa
20 MUHTIaH OPTUK MoAaanapHu MK-criekTpiaapu KeITHpUIITaH.

byHnnan Tamkapu, HOOpraHuK MojajajapHUHT aHanmm3uga xam WK kenr
KYJUIAaHWIAIN:

COs% 1450 cmt;  NO5 1380 cmt;  SO4* 1130 cmt; NH,® 3300 cmt;

Maxcyc MeToaukanap.
Bopopoa 0ofru: 6yIuiM MyMKHUH HYKH MOJICKYJISIP Ba MOJIEKyIaiapapo :

R H R

H H H
WNxkunuu Typu cyrontupunranaa nykotuiaau: H-00rau 3000-3400 6yica, H-00Fcu3u
3600 cm?. buprHYMCH KEHT, MKKUHYKUCH TOP COXaJa.
WNuku Monexssip H-00F UYK, JIEKUH MoJieKyJainapapo H-0or MaBxy.

Nuku mosiekysip H-00F

SAnpo marnur pesonancu (AMP).
|. KumEBuii crinKuiil.
1. Db dhexTnB MarHuT MaiiioH.
2. HucOuii KuMEBMI CHUIDKHIIL.
3. Kumésnii cumxkwiira Tabcup Kutagurad 3¢ dexriap:
a). DnekTpoMaHPuituK (MHIYKIHOH 3G (DEKT);
0). Aumzorponus (azosuit Tabcupiap); C=0, C=C, C=C, C=N;
B). VpHH 0JTyBUYMIApHU HHKPEMEHTIAPH.
1. Kumé€Buii cumxuin Ba CTepeOXuMHUS.
IV. CnuH-cniuH y3apo TabCUPJIAHMIIL.
1. Cniun-cniuH Tabcupiianuin kouctantacu (CCTK);
2. CC y3apo TabCUpIaHUII HATUKACUAATH CUTHAJJIAPHUHT KPATIHILIN.
3. CriuH-JIeKaIIMHT TaXXpuodaiapu.
V. AMP Hu amanma Kyai.
V1. 1H Tamkapu 6omika saponapaaru SIMP.




CnvH KBaHT COH SIIpO TapKUOMJArd NPOTOH Ba HEUTPOH COHUTa OOFJIHK.
MeHaeneeeB xaaBallIaH aTOMJIApPHH Ky3aTUO OOpuiica, MPOTOH Ba HEUTPOHJIAP COHU Xap
nouM y3rapu6 typaau. lllynunr yuyH sapo cnuHu XaMm y3rapu0 typanu. bup mognanunr
M30TOIUIAPH/IA XaM CIIMH KBaHT COHM Xap XuI Oyiuimu Typrad ram. Macanan, 'H yuyn
J=12  ?Hyuyn J=1

OnavHIaH M30TONHUHT SIPOCHHHM CIIMHWUHHM AWTHUII WIOXKUCU HYK. JIEKMH crnuH
COHMHU Yerapajaiiuran Kouaamap 6op:

1. [IpoToH Ba HelTpoHap conu (anoxuaa) Kypt 6ynaranaa J=0
2.J=1, 2,3,... ByTyH coHJapra TeHTI, arap Xam MpOoTOH XaM HEUTPOHJIAp COHU TOK OYJca.
3.J=1/2, 3/2, 5/2 arap npoTOH Ba HEUTPOHJIAPHUHT OUPH TOK , OMPH 3ca )Ky(PT OYIca.

Tamkapu mMarHuT Maiaonu Ttabcupunaa (Ho-maiinon kyun). CiuH KBaHT COHHU J
oynranaa saapo 1J+1 sHepreTuk noroHaJIapHU SrajuIaiIu.

WKKy KyUIHU TOFOHAJIAp SHEPTUSCUHU (DAPKHU:

Y-MarHuTOTMPUK HUCOAT (MabilyM U30TOIl y4yH const.)
H,-Tamkapu MmaliJoHHHA Ky4H.
AE- sinpo atpod Tabuatura 60FauK 0Yano0, Moia Ty3WIKILIK TYFpUcHaa ax00poT Oepaau.

4-mag3y: buonosmmepJiap coxacMHHHI MyXuM Basupauapu: OKCHIHH
OupJaMy4u TY3WINIIHHA aHUKJIam xkapaéuu. Marpuna PHK opkajamn okcni cuaTe3n
yuyn JHKnan pu6ocomara reneTuk Koauu y3atuml. (2 coam)
PE XK A:

1. Okcuit 6upnaMuu TY3WIUIINHY aHUKJIALI.

2.AMMHOKHCIIOTA TAPKUOWHU aHUKJIAII.

3. Kucnoranu runponus.

4. AMMHOKHCIIOTaJIApHU MUKJIOPUI aHAIIU3H.

5. H—oxupru Ba C—oXupru aMHHOKHCIOTaNap TapKUOWHYU aHUKJIAL.
6. AMUHOKUCIIOTaJIap K€TMa — KETJIUTMHU aHUKJIAILL.

7. lonunenTu 3aHXUPUHN (parMeHTIIall.

8. KeTmMa-KeT/IMKHY aHUKJIAITHUHT Maxcyc KUMEBUH yCyIUIapH.

9. YckynaBuit ycyinap.

OKcuil Ba aMMHOKHCJIOTAJTAPHUHT AMHHOKHCJI0TA KeTMA-KeTJIUMTHHI AHUKJIAII YIyH
KUMEBUH, HepMEHTIIM Ba PUNKO-KUMEBUH yCyJap Oupraaukia KyJuTaHaIu.

Oxcu Ba MENTHIJAPHUHT aMHHOKCHIJIOTA TApKHOWHHM aHWKJIANl YYyH TEKIIUpUiIaéTraH
MaHOa 5.7H XJopuj KHCIOTala TUAPONM3 KWIMHAAM Ba TUApOIM3aTAard Oapua
AMUHOKHCJIOTAJIApHUM ~ MHUKIOPW  aHWKJIaHaau. HaMmyHa  ruapoiu3m  BaKyyM7a
KaBIlIApJIaHTaH amIyjaja 110°C 24 coar maBoMHaa amajira ommpuiagu. byHnaa
TpunTodaH TYIWK; CEpPUH, TPEOHWH, IHUCTUH Ba IMCTEMH KHWCMaH TMapyajiaHaJuiiap,
IUIyTaMWH Ba aclapardH 93ca TeTUIUIM AaclaparvH Ba TIIyTaMUH KHUCJOTajaprava TYINK
napuananagu. Iy Owman Oupra TapMmoqiaHraH €H 3aHXKUPIA aMHUHOKHUCIIOTajap/aH
(Val,lle,Leu) xocun Oymran nentun Oofigapu (Ga30BHH TYCKMHIMKIAD HATH)Kachaa
KacMaH ruapoimsnanaan. Ainangca Val-Val, lle-lle, Val-lle Ba Ile-Val 6Gormapu
Oapkapopaup. OqcuiTHM aMHHOKHUCIIOTa TAPKUOWHM KyAa TYFpU aHuqiam yuayH 24, 48, 72
Ba 96 coar gaBoMuIa TapajjieN paBHINA THAPOJIMW3 amMaira OIHMpUiagu Ba Oapua




HaMyHanap Tekwmmpwianad. Oqewigard TpuntopaH MHUQIOPUHM aHHMQIAll  y4yH
TUAPOIU3/A XJIOPHUI KHCIOTa O'pHUTA 4H METaHCYI(POKHUCIOTA OIMHAIM.

Tpunrodanuu crnexkTpoPoToMeTpUK €KM paHINIM peakiusuiap €pAaamMuaa aHuqiIan
MyMKHH. OJlaT/ja OqCUITHU aMUHOKUCIIOTa TAPKUOMHY aHUQJIaIIIa IITyTaMUH Ba MIyTaMUH
KHCJIOTa, aclaparuH Ba aclapardH KUCIOTaHHM YMyMHUH MHUQIOpPH aHUQIaHUO, yJapHU
muddepeHnranusicu OupiamMud TY3WIUIIHM aHUQIall Kapa€HUaa amalira OIIMpUIIaIq.
Oqcusl  TUAPOAM3ATUATH  AMUHOKUCIOTAJIApHU MUQAOPUN aHUQIall aMHUHOKHUCIIOTA
aHaJIM3aTOpU qypWIMacu opdaiv amanra ommpuianu. AHanuzarop 1958 itmnna S.Moore
Ba W.Stein ToMOHMIaH sipaTWiradH. AMHHOKHCIIOTajap apajaiiMacu cyldupianrad
NOJIUCTUPOJI ~ cMojlack  OWjlaH  TO'JAMpUITraH  KOJOHKaJa  HMOHAJIMAalllMHMII
xpoMarorpadusicu opqasiu amainra omupuiaau. Komonka Oydep spurmanapu Ouian acra-
CekMH yinapHuu pH Ba KOHIEHTPAIUMSCUHU OIIUPUIHO roBwiaau. Hap Oup
AMUHOKHMCJIOTAaHM VYIUIAHUIN BaqTH aHHUQJIaHTaH 00'nmu0, YHM HMOHJIAHUII Japakacura
oog’muqaup. KomnoHkaman 4uqa€rraH  2J0aT  HUHTUAPUH ~ dpUTMacu  OwilaH
apanamTupuiaand Ba Maxcyc 0o'nmauaga 100°C rawa qusmupunagy. AMHHOKHCIOTA
HUHTHJIPUH OWIaH TabCcUpJAMb, aMMUak, KapOOHAT aHTUApHUJI Ba anjaerua hocui
quianu. Hocun 60'nran aMMuak HUHTHAPUHHU OO0IIqa MOJIEKyJIacu OWJIaH TabCUPIIAIINO,
570HM Aa OTWIMII MakcMMyMura 3ra ounadma panriau hocuna hocun quiagu. Ipoaun
HUHTUJIpUH OuiaH TabcupiamuO, 440HM na MakCUMyMra sra capuq paHrid mahcysor
hocun quuaau. Peaknusi Hatwxkacuaa hocun 6o'maétran mMahcynotiap WHTEHCHUBIHUTU
TEeKIUPUIAETTaH THAPOIU3ATAAr aMUHOKUCIOTAIAp MUQIOpPHUra MPONopIronan 60'muo,
cnekTpopoToMETp €pAamMua aHuqIaHaau. 3aMOHABUM aMUHOKUCIIOTAa aHAIU3aTopiapuaa
]l HaHOMOJ aMMHOKHMCJIOTA HWIIOHWIM aHWQJIaHaaW, TeKIMpum Baqra 1.5-2 coaTHu
Talkui 2TuO, Oapuya xapa€H aBToMamIalITUpWwiIradH. bab3u aHanmmMzaropiapaa
CE3TUPJIMKHU  ONIMPUIIl  YYyH  aMUHOKHUCJIOTamap OwiaH  Tabcupiamaérrania
bayopeciupioBun OupukManap hocun quiuyBun  GiayopeckaMuH €ku 0-(Taja aHTUIPUT
qo'mnanamu. bynpmaii  homarmapma wMaxcyc gerektop qo'yuad 10-50  mwmkamon
aMUHOKHUCJIOTaHW aHU(JIalll MyMKHH.

N-oxupeu ammoxucioma mapkubnu anugrawi. Oqcuinard NOJUIENTH] 3aHXKUPAA
Ovp TOMOHJA 3PKUH a-aMuHOTrypyhra sra (amuHo €xku N-OXHMpru), UKKMHYM TOMOHJIaH
apkuH o-kapookcun ( kapOokcun €ku C-oxirgi) rypyhra sra aMHHOKHCIIOTa (OJIIUE U
MaBxkyA. OXUpru aMHUHOKHCIIOTa OJIAMGIApUHU aHUQJIAIl OCUJI aMHUHOKHCIOTAa KeTMa-
KCTJIUTUHU aHuqIam xapéaumaa myhum ahamusarra sraawp. V3maHWIIHUHT OWUpHHYN
oocquuuaa Oy 0qCcui MOJIEKYJIaCHMHH TAIIKWI 3TYBYM MOJIMIENITU]T 3aHXKUPJIapU COHUHU
Ba TEKIMUpWIAETraH HaMyHaHU TOMOTEH JapakKaCHMHH aHH(Jalira WMKOH Oepaju.
Keitmarun Oocquunapna N-OXuprd aMHUHOKHUCIOTAJapHU TEKIIUPHUIT OpJaid TETTHT
dbparMeHTIapUHU OYIMHUII TapakaCHHU Ha30paT UIIMIITA UMKOH Oepaju.

N-oXupru aMUHOKHCIIOTA (OJIIMQIAPUHN aHUQIAIHA OupuHUYMIapaud 0ynuo, 1945
munga F.Sanger Tomonmman TaBcusi stwiaraH 3ad. Oqcun €ku nentuaHu  2,4-
TuHUTPO(PTOPOEH30I OMJIaH TabCUPU HATIKACUA CApH( PaHTTa 00 sITaH OuHUmMpopeHu
(AH®) xocuna xocun 0ynanu. Kucnoranu ruaponus (5.71 HCl) natmxkacuna hocunanu
MOJIMIENTH] 3aHXuUp OunaH Oofynad Typran mnentuja Oofmapu  y3uiauO, N-oxupru
amuHokucnorann JH®-hocumacu hocun 6ynamu. JJH®-amunokucnora >¢up Ounan
OKCTPAKIM UJIMHAAM Ba CTaHJApTIap MINTUPOKUCIA IOMKA aTiamiid XpoMartorpadus




ycyaun OunaH quécnaHuO, o'Xmamurd anuquaHaav. Kapaén ymymuil honarna
qyvuaarnda TaCBUpJIAHAM:

|

{ DNF—AIla-Gly-Asp-Leu-Arg-Thr ]

;

[ DNF—Ala Gly Asp Leu Arg Thr ]

DNS- F + H-Ala-Gly-Asr-Leu-Arg-Thr
2
DNS—AIla-Gly-Asr-Leu-Arg-Thr
e
DNS—Ala Gly Asr Leu Arg Thr

JNHC-aMHHOKHCIIOTATApHA aHUQJIAIl Y4YyH OJHT HMCTHUQOOJUIM YyCyJulapAaH Oupu
10qopucamapaiy qaitapdaszanu cyroqiIuk xpomarorpadusicu hucodnanaau. @iayopecueHT
JeTeKTopAaH (oiganaHuil HATWKAcUIa JAHCUJI YCYJIMHHM ce3rupiurd 10 mukamonrada
ommpuinaau. Hly Owunan Oup qatopaa N-OXUprd amMHOKMCIOTAJNapHU OJMaH Ba
aMHUHOIIENITHAa3aap Oniad (pepMeHTIIM THAPOIN3 yCyiapyu OnlaH aHUQIIaIl MyMKHH.

C-oxirgi  amuoxucioma  mapkubunu  anugraw.  C-oxirgi  aMHUHOKHCIIOTA
qOIANQIAPUHY aHUQJIAII YUYH SUOPA3UHONU3 BA OKCA3AIOH YCYIIAPU KEHT KYJUIaHUJIaH.
['uapasunonus ycynau S.Akabori ToMmoHUAaH TaBcHs dTUATaH 00’0, menTua €Ku OqCUil
cyseus rugpasud 6mnan 100-120°C na qusgupunranga nentug 60g’1apy rHAPOIU3IAHUO
AMHHOKHUCIIOTa THApasHuIapuau  hocun  quiaad. C-OXirgi  aMHHOKHCIIOTa  3PKHH
amMmuHOKHcnoTa hommuma qonmuO,  peakMOH apajamMajaH aXpaTuiaud aHUQIaHULIU
MYMKHH.

..=- NHCHR®-CO-NH-CHR2CO -NH-CHRL:-COOH ---------- > NH2-NH2
H,NCHR3-CO-NH-NH, + H,NCHR?CO-NH-NH,+ H,NCHR!-COOH

Ycynau Oup Heua kamuuiukiaapu Oop. ['mpa3uHONM3 HaTWwkacuaa TIyTaMUH,
acrmaparvt, UCTEMH Ba IIMCTHH NapyaiaHaguiap; apruHUH TyaHUAUH rypyhunu io’'qotu6
opuutuH hocun quuanu. CepuH, TPEOHUH Ba TMIIMIUH THApa3UjIapu o'3rapyByaH 00'1ub
OCOHTMHA 3pKHH aMUHOKHCIOTanapra annaHaawiaap. OkcazanoH ycyiu B.Marcyo
TOMOHHUJIaH OUPUHYN MapTa TaBcusl ATUITraH. OKca3anoH yCyJu OJaTaa mpumuil HUUOHIU
yeyau aed aranu6, C-oxirgl aMMHOKHMCIIOTAaHU CUpKa aHTUIPUANA Tabcupuaa hanqananud
okcasasioH hocun quiuiura acocianranaup. Mimqopuit Myhutna okcazanon hanqanaru 4
honatgarm Bojoponx  atromJiapuHM  hapakaTYaHJIWTKM  KECKUH  paBHUIIA  OPTaaH.
Tputuiinanran oqcui €k NMENTUAHU THMAPOJIM3IAHUIIM HaTikacuaa hocun 60'nmaauran
mahcynoTnap 03 Tapkubuaa paanoakTuB HuUlIoHIaHraH C-oxirgl aMHHOKHCIOTara sra
00'magu. I'maponusatHu Xpomartrpadus qUIMII Ba PaJMOAKTUBIMKHU O'JI4all opqaiu




oqcunn €ku  aMuHOKUcHOoTaHu C-oXirgl aMHHOKHUCIOTacH quéciianuO, O XIIalIUrU
aHUqJIaHaH.

...-NHCHR3-CO-NH-CHR?CO -NH-CHR-COOH
\L ACzO
....NHCHR3-CO-NH-CHR? -oxca3zonon-H
4 3H,O/HO
...NHCHR3-CO-NH-CHR? -oxcazonron-H
4 5.70.HCI
H,NCHR3COOH + H.NCHR?COOH +H,N-C*HR-COOH

bab3n xonaTnapna TpUTHH MENTHJA 3aHXUPUHU O'pTacuia >KOWJIAIraH acliaparuH Ba
TIyTAMHH  KUCJIOTATapHU  TapkuOura kupub qonaau. [Iponmaamar — C-oXirgi
aMUHOKHCIIOTacu Oy IapouTiapAa OKCa30J0H XOCHI qUIMANWIU, TPEOHUH Ba CEPUMHHUHT
CUpKa aHTUIPHUJ TabCUpUIA Jerpajauusara yuypamud HaTvkacuna C-oxirgl qoiaugiapu
TapkuOura  erapad  MHUQAOpAa  PAAMOAKTUB  HUUIOH  KUpUTHO  OoyiMmaiau.
AmuHokucioTanapan C-oxirgli YYMHU aHUQIAll y4yH KapOOKCHIIEeNTHJa3zajap OuiiaH
dbepMeHTIIU TUAPOIIN3 YCeyuaaH (hoiianaHnniaim.

Jlancun ycynu. DnMaH YCyJIWHU IMAKJUIapujaH Oupu OYnuO, mentuaiapagaru N-
OXHPTHU AMUHOKHCJIOTAJIApHU TAHCUIT hocunanapu Tap3ua acTa-CeKuH
nerpaganusinangan - uobopar  (AHC-Dmman). by ycyn 60'finua  aHuquamiga
nerpaganusiiantd hap oup nukiIMaaH oaguH N-OXUPrd aMUHOKHUCIOTaHU aHUQJIall y4yH
MENTUIHN MabIyM OUp aMKBOT (UCMH TSKITUPHII YIyH ofliHaIu. by ycymHu ahmaunstra
Moiuk ToMmonjJapu Oy JIHC-amuHOkMCIOTamapHu aHUqIANIAard 0QOpH CE3TUPJIUK Ba
nerpananusiiantHy hap oup 6ocquuuna nentugiapaun OTK-hocunanapunu 6eH301 Ounax
SKCTPKALMSUTAIIHK ~ aMalira  OLIMpWIMAciurd  hucobura  HaMyHaHUHT  Kampoq
10'qoTHIMIIUaup.

HoN- X-X-XX -COOH + JHC-Cl  1-60ocquu
H* { - JIHC -Ala

HoN- X-X-X-COOH + IHC-Cl _2-60cquu
H* { - THC -Phe

HoN- X-X- - COOH + JHC-CI 3-6ocquu
H* | - THC -Pro

HoN- X- - COOH + IHC-Cl  4-60cquu

H* 1 - JTHC -lle

Ala- Phe- Pro —lle

Fermentli usullar. Oqgsil va peptidlarni tuzilishini aniglash uchun polipeptid
zanjirining N- va C-oxirgi aminokislota qoldiglarini parchalanishini katalizlovchi
fermentlarni "qo’llash mumkin. Peptidlarni karboksipeptidazalar yordamida gidrolizlash
orgali aminokislotalar C-oxirgi uchini va C-oxirgi ketma-ketligini aniglashning asosiy
usuli  hisoblanadi. Peptid va ogsillarni tuzilishini aniglashda AV,S va Y




karboksipeptidazalardan foydalaniladi. Karboksipeptidaza A (C’A) va V (C’V) yirik
shoxli qoramolni oshqozon osti bezidan, karboksipeptidaza C (C’C) tsitrus
o’simliklarining po’stlog’i va bargidan, karboksipeptidaza Y(C’Y) xamirturushdan ajratib
olinadilar. Karboksipeptidazalarni tahsir etishi uchun substrat o'z tarkibida C-oxirgi
aminokislotada o-karboksil guruhga ega bo’lishi lozim. Ajralib chiquvchi aminokislotani
yon zanjirini tabiati peptid bog’ini gidrolizlanish tezligini belgilovchi asosiy omildir. C-
oxirgi aminokislotani ajralish tezligiga u bilan yonma-yon joylashgan guruhni tabiati ham
tahsir qgiladi. Yonma-yon joylashgan aromatik yoki alifatik yon zanjirga ega
aminokislotalar ~ va dikarbon aminokislotalarni goldiglari C-oxirgi aminokislotani
ajralishini tezlashtiradi. Bunga garama-garshi ravishda litsin va prolin yonma-yon
joylashsa gidroliz  tezligi sekinlashadi. Barcha aminoksilotalar A va C
karboksipeptidazalar bo’yicha parchalanishini 4 guruhga bo’lsa bo'ladi.

Ajralish turi CA CC

Tezkor ajralish Tyr, ‘he, Leu, Tr’, ‘hr, Tyr, Tr’, Leu,
lle, Met, Thr, Gln, His,|lle,Val, His
Ala, Val, Hser

Sekin ajralish Asn, Ser, Lys, Ser, Thr, Met, Ala,

MetCO; As’ Asn, Glu, Gly, Lys,
Arg, ‘ro, CMCys

Juda sekin ajralish As’,  GIn, Gly, Gly
CMCys, CysSOzH

Ajralmaydi. ‘ro, Hy’ro, Arg Hy’ro

Dipeptidlarni polipeptid zanjirda joylanishini dipeptidlar ajralishi kinetikasi yoki
“domino” usuli orqali aniglanadi.”Domino” usulida DAP 1 bilan gidroliz dastlabki va bitta
aminokislotaga gisgartirilgan (Edman usuli orgali) peptidda amalga oshiriladi. Bunda bir-
birini goplovchi aminokislota ketma-ketligiga ega dipeptidlar hosil bo’ladi.

Degradatsiyani

XXXXXXXX mmmmmmmmmmmm oo - XXXXXXX
1-chi tsikli

\’ Gidroliz (DAP-1) \’

Ala-Gly  Val-Ser Ser-Ala  lle-Val
Lys-lle ‘he-Glu Glu- Lys
\2

‘he-Glu Glu- Lys Lys-lle lle-Val Val-Ser Ser-Ala Ala-Gly

Peptidlar molekulalarida peptid bog’idagi karbonil guruhining kislorod
atomlari va shu bog’dagi azot atomlari eng oson ionlanadilar. Hosil bo’layotgan ionlarni
parchalanishida musbat zaryadga p-xolatda joylashgan bog’lar parchalanadi. Bunday
parchalanish natijasida peptid hosilalarining molekulyar ionlaridan aminokislota (A) va
aldimin (a) fragmentlari hosil bo’ladi.




RCONHCHR!-CO**NH-CHR2CO-...—»
RCONHCHR!-C=0* + “NH-CHR2CO-... (A)

RCON**HCHR!-CONH-CHR2CO-... —
RCONH*=CHR! + *CO- NH-CHR2CO-... (a)

Tekshirilayotgan peptidni molekulalarini birlamchi ionlanishida musbat zaryad turli
kislorod va azot atomlarida lokallangani uchun, keyingi parchalanishda imkon bori A va a
fragmentlanishni mahsulotlari hosil bo’ladi. Aminokislota va aldimin fragmentlarini mass-
spektrda aniglash peptidni tuzilishi hagida asosiy mahlumotni beradi.

@eHuﬂwomuouuaﬂam ycynu. AMHMHOKHUCIIOTA KETMA-KETIMTUHU dHHUKJIal1aa acocui

ycyn 60'mu6, 1950-1956 imnnapaa P.Edman ToMoHumaH TaBcHsl STWATAH TOJUIICIITHI
samkupuan  permmuzotuormaHaT(®UTL, CegHs-N=C=S) &pmamuma aerpagamnusiani
yCyJIM XUcoOmaHaau. DAMaH yCcyiau N-oXUpru aMUHOKUCIOTAIapHU (DEHMITHOTUAHTONH
(OTT') Tap3uma keTMa-KeT Mapyanaiira UMKOH Oepaau. JlerpajalusuiaHUIIHUHT Xap Oup
UMK TYpT OockuuygaH uoopat oynaau: 1)dpenmnrunokapoomonn(dTK)-nentuanu xocun
oymummu; 2) N-oXupru aMMHOKUCIOTAHUHT aHUJIMHOTHA30JIMHOH Tap3ujia aKpaiuiy; 3)
trazonuHoHH OTI ra wu3oMmepiaHumM Ba KUECTAHUO, YXIIANUIUTUHU aWHKJIALI.
bupuaun 6ockuuna GUTIL] nenTuaHN MPOTOHTA dra dMac O-aMHUHOTYPYXHIa OMpHKaIIH.
Peaknust yayBuan Oydep cucremanapaa (pH9.0-9.5) onmb Oopunaam; acoc cudarmma
ywiaM4M €KU TeTePOIUKINK aMUHIapJaH (TPUITUIAMUH, TUMETWIATUIAMUAH, TTUPUIUH)
dolinananunaau. by OocquuuHu yHYMH KYIIMMYa peakiusiap XucoOura Kamaiuiim
mMyMmkuH. llentuaan  @TT-rypyhunu haBo kucnoponu Tabcupuga OKCHUIJIOBYU
necynupIaHuIIy, SpUTYBYM Ba peareHTIapAaru o3 MHQIOpJaru ajpaeruiap hucodura
NENTUIJIAPDHU  OL-AMUHOTYPYXUHU [Mudd-acocnapuau  hocun quuumm — ryHman
peakumsutapra  kupaau. LlyHuHr y4uyH nmentugiiapHu  OaMaH  ycynu  00'finua
JerpajauusjaHull  MHEePT Tra3 arMmocdepacuja Ba ONAUMHAAH H3YMI  TO3AJAHTaH
peareHTinap HMINTHpOKHAa amanra ommpwiaad. HWmqopuin mapoutimapga DOUTL]
nueHuITHOMOUYEeBMHA Ba aHWIMH hocun qumub ruaponusinaHand. Qo'mumua
MahCyJIoT/Iap aMHUHOKHUCIIOTa (PEHUITHOTHAAHTOUHIIAPUHN aHUQJIAIl yYUYyH (UAWHYUIAK
Tyg’ mupanuiiap, IIyHUHT y4yH OUpUKHII O0cquuuaan co'Hr peaknuoH apanamma OUTI]
Ba qo'mmmya  MahcynoTiapjaH — To3ajalll  YYyH — OKCTPaKmus  (UIMHAIM.
JerpaganusiiaHUIIHA - UKKUHYA OOCqUUUJIa CYBCH3 KyWIM KHCIOTAHU HIITHPOKHU]IA
(omatna TpudTopcupka kuciora) N-OXUpru aMUHOKHUCIIOTA 2-aHWJIMHO-D-THA30JIuH hocui
quiub axpanaau, KeMMHI'M aMUHOKHMCIIOTaHU o-amMuHOrypyhu spkuH honartra kemaaw.
Peakmus oconnuk OunaH Oopaau Ba MOJUNENTHA 3aHXUPU OUp TEKUCAA MapyaiaHalu,
aMMO TJIyTaMHH OJANE U nentuana N-OoXupru Keiarasjaa JerpajalysjaHullHA TO' CyBYU
NUPOrITYyTaMUH KUCJIOTara aijlaHuIyd MyMKHH.




I'eneTHnk Koa. KOI[OH Ba aMUHOKHACJI0TAJap CUCTEMACH

Tepaoe nyx Bropoe HYKAe00CHOBAHKHE TpeTve HYKNE0OCHOBaKME

T c | & Ts

T Phe Ser Tyr Cyr T
Phe Ser Tyr Cys C
Leu Ser STOP STOP A
Leu Ser STOP Tip G

c Leu Pro His Arg T
Leu Pro His Arg C
Leu Pro Gln Arg A
Leu Pro Gin Arg G

A Ile Thr Asn Ser T
Ile Thr Asn Ser C
Ile Thr Lys Arg A
Met (START)  Thr Lys Arg G

G Val Ala Asp Gly T
Val Ala Asp Gly C
Val Ala Glu Gly A
Val Ala Glu Gly G

Marpuna PHK opkanan okcui cunresu yuyH JIHKnan pubocomara reHeTuKk

KO/IHM y3aTHull CXEeMacCH.

PHK, cofiepxanmias nocneopareabiocTh
HyxJIeoocHOBaNmi, urenTHIRyIo [JTHK

i
G ' -0

MaznensKie OTBEpPCTHR PuGocoma Hosstit Gentox

/ IHK, cogepxamascst BRYTPH XPOMOCOM
MemGpana snpa

VKuTHIIHEET Kefic cTagy ycynu THOOMET, GM3HEC Ba XYKyKIIYHOCITHKNA KEHT
TapKaaraH. Y3 COXaCHHH VKWTHII ydyH Oy (aHIap XakuKuil €KH MOeIUIapiaH
doiinananud ykutunaau. OXupru Hwapaa YKUTUITHUHT Oy yCylu KUME YKUTYyBUMIIApU
opacujia xaM TapKaiau. TeMaTuk TaJkKuKOT ycynu Tajalanapra YKUTHIN KapaéHuaa Xact
MyaMMOJIAPUHUHT €YMMHMHM, AHAJIUTUK HIUIAll Ba KYHUKMAaJapUHU XOCWJI KWIMIIHU




Vpraragu. IllyHma TtamaGamap MaB3yHM ajoxuaa €Kd KOMaHJa OYau0 WIIIIANIHU
ypranaguaap. YKATYBUMIaH (akaT GOIIKAPHUII Ba OaXKapHIIFaH HIIHM TAaKIUpJIANl Tanab
KWIMHAIM. AHBaHaBHI Mabpy3a THUHIVIaraHja Tajgaba KOHCIEKT €3aJd Ba TErUIUIN
xynocamap uukapaau. CeMecTp OXMpHIa OJIMHTAH OWIMMIIADHU TaKpopiad Oepamuiap.
TanaGanapuu ¢danra OViraH KU3UKUIIMHU OIIMPUILI YYyH MaB3y Oyinua TaaKUKOT
unuiapu onud Oopwiica makcaiara MyBoduk Oynmamu. MacanaH, HMCIUIATAH OYWIIMIL
TapUXUHU TYIIYHTUpUII MyMKHH. bupunum 6op M.Ileitpon Tomonuman 1844 iunna
Kamig KWJIMHraH Ba Oy Mojia TeWpoH-xjopun aed6 Homianrad. 1893 i#wmnma yHUHT
TyswmmimuHu Andpen Bepuep ypranran Ba imiap gaBoMHIa HOAHUKIUKIAp Tydailmu
kom0 kerrad. 1960 iwmmnap 6onutapuaa Muuuran yauBepcuretuaa bapuert Poszenbepr
nabopaTopuscua OMp Heda SKCIEPUMEHTIAp CIEeHU(PUK HATHKATAPUHU KypcaTauiiap.
Xyxaipara 3J1eKTp TOKMHUHT 3¢ (GEKTIapuHu Yiyai y4yH MYJDKajUIaHTaH TaxpuOanap
nyaK TaKyaJdapHUHT Ycuiura onud kenau, yiaap 300 mapta HOpMan y3yHJIUTHIaH KaTTa
sau. By addexT a5ekTp TOKM HaTHXKacHIa ro3ara KejliMaraH, OajKud WHEpT IUIaTHHAJlaH
scalral 3JIEKTPOJ Ba SpUTMa KOMIIOHEHTJIApU Opacujia peaxius YyTuO, KUMEBUN peareHt
xocun Oynran. KelinHuanuk Oy peareHT IUCIUIaTUH Je0 HomiaHraH. TaxpuOanap
HaTWXKacuaa XysKaiipanap OVIMHHIIN TYXTaTUIATaHU OWUJlaH, OAKTEPUSIHUHT YCUII sKapaéHU
JTABOM STTUPWIITaHU Ky3aTwiraH. byHnail camapa Oepran uuciiaTUHHU bapHeTT rypyxu
CHYKOHJIADHUHT YCHUMTAlapura KapIlld TEKIIMpraH. YCHMTAapHH Oaprapad KUIMII
IMCIUIATHH MOJIJIACHJIA KyAa FOKopU Oynranum anukjanrad. Ogamiapaa OyHaai Taxxpuoa
YTKa3uIlra UMCIUIATHHHUHT TOKCUK HOXYS Tabcupiapu uyn kyimaau. 1978 innna HOXKYs
TabCUPJIAPUHU UYKOTHO HKCIIATUH (oiiaaHUIITra TONIIUPUIITaH.

MagB3yHH y31aIlUTHPUII YYYH CABOJLJIAP.

1. Hucnnatus y3u HUMA?
2. llucnnaTuH Kangai xocui 0ymanu?
3. lucmiatuH Ty3UIUIIMHA KYPCATHHT.
4. Opmam COFJIMFY yUyH IUCIUIATUHHUHT KaHai xaBhu 6op?
5. “Kyxaiipa OVIMHUIINA aTaMaCUHU KaHAal TylryHacus?
6. Caparon kacaqurura Kapiu TabCup MEXaHU3MUKaHaa 0ynann?
0
/W
HN, O HN( 0-C
Pt Pt
7 N\ 7\
N ¢ HN 0o-C
\
0
ucnnarus Kap6omnaTtan

2.9 (2.10)




H3N <~NH,

‘\

\ 4 f\ HBN\W*
Y > < L, w0

NH,

Kumé Ounan Oornanran 1,2, Ba 3 caBojutap oOpKaidu Tayiabanap UUCIUIATHH
dbopMmynacuHu, TY3WIHMIIMHA Ba CHUHTE3 HyJulapuHu TymryHuO onamuiap. LlyHuHTAEK,
KOOPJIMHAIIMOH OWpUKManap KOHILEMIMSICUHU KaWTa KYpuUO YWKHUILIApU Kepak, SbHU
KOOPJIMHALIMOH COH Ba reoMeTpusicu. 4 caBojl OMOHOOpPraHUK KUME OMiIaH OOFIHUK OYiIuo,
Tanadanapra ojlaM OpraHM3MHJIATH YTUII METaJUIapHH TyIIyHHIITa épaam Oepaau. 5 Ba 6
caBoJra tajabanapaa ouosiorus danugaH GyHIaMEHTAN OWIMMIIAp OYIIUIIN MapT.

Tanabanapuu yuta rypyxra 0ynu0, xap Oup rypyxra caBoi Oepuiiaayd Ba yiap
JEKIUSIaH  TalllKapyu BakTAa KyTyOXoHa, HWHTEpHET pecypciapuaad doigananuo,
»KaBoOJapHU TOoMMINra xapakar Kuiagwiap. Keitunrm wabpyszaga Ttamabanap ¥3
TYPyXJApUHHT HATWKATAPUHA TAaKJIUM KUJIaIAjIap.

XyJaoca. by énanryBHu Mabpy3a BaKTHAA UIUTATUIT OMJIMMTa YaHKOK Tajgabasap
yuyH adg3aiuru 6op. boiika Tanadanap ynapaaH ypraHaauiap Ba HUXOSATIa MOJJaHUHT
TabCUP MEXAHU3MUHU OMpraivkia TYIIyHTUpUO Oepaaunap.

IV. AMAJIMA MAIIFYJIOT MATEPUAJLJIAPU

1-amanuii MamryJaor: Opraavuk Moadapy TY3UIUIIN XaKy1a 3aMOHACU
TacaBBypJIap.

Pyc omumu A.M. ByTiiepOBHUHT KUMEBUM TY3WIMII HA3apPUSACH OPTaHUK KUMEHWUHT
acocwii Hazapuscuaup. Y OpraHuK KUMEHHMHT Oapya Ha3zapui TyIIyHYaldapu acocuia
¢raau. HazapussHuHr ukku xui tabpudu MaBxya: A.M. bytinepos Tabpudu Ba xo3upru

3aMOH TabpuUdHu.

»  A.M. BytiepoB tabpudmu:




Mypakkab6 3appauanaprHunz Kuméeuii maduamu YHUHZ mapKubduza Kupyeuu
INIeMEeHmAap 3appavaniapuHunZ maouamuza, YAAPHUHZ MUKOOpU2A 64 KUMEGUIL

mys3ujinuiula 608.71”1(;.

by tabpudmarn acocuit GuUKp MOIJTAHUHT KUMEBHM Ty3uaumu Oymmub, y
MOJIEKyJIaJlard atomiap Oup-Omp OwnaH KaHmad TaptuOaa OOFIaHTAHIUTUTa >HTUOOP
Ooepaau. Monekyna TapkuOugaru aromiap XWIA Ba yJIApHUHT COHHM Oup xumi Oyicaio,
amMMo yiap Oup-Oup OumnaH Typyiu TapTuOIa OOFIaHraH Oyica, yJIapHUHT XOCcajJapu Xam
xap xun OYynaau. Mabiaymku, OyHaalh monananap uzomepaap ne6 aramagu. Mojana
TapKkuOugaru atomsap Oup-Oupu OWiiaH KaHJal OOFJaHTAHJIMTHAAH KaThUW Hazap, yjap
Oup-Oupura Tabcup KypcaTu® Typaau, Wy TabCUp Ty(dalau MOAJAHMHI XOCCallapu

mraxkjIytaHaJau Ba 6y OouaH Y aTOMJIApHUHI O,Z[I[I/Iﬁ MCXAaHHUK apajlalliMacuIaH ¢)ap1< KHJ1aJau.

A.M ByTiepoB Tabpu(u MOJIJAHUHT XOCCAIAPU YHUHT 3JIEKTPOH Ba (a30BUi

TY3WINIIH XaM TabCHUP KWJINIIWHA cho6ra OHMaﬁHH.

» XO03Mpru 3aMoH TabpuQu:

Opzanuk Oupukmanapuunz QuU3uUK 6a KUMEBUI X0ccanapu yHUHZ mMapKkuouza xamoa

KUMésuil, 31eKmpon 6a (azoeuit myuaumiuza 6021ukK,

by Tabpud mommaHuHT Xoccanapura OOFiauK Oyiaran xamma (hakTopiapHU XucoOra

oJIaJIi. KyWuaa KeATUPUITaH MUCOJUIap (PUKPUMU3ZHU TaCIUKIIANIN.

MucoJiiap:

1. Meman bunan H-2excaHHume X0CCaiapuHy COMUUMUPUHS.
Euyuwi: meran CH4 xam, rekcan CsHis xam (akat yriaepona Ba BOJOPOJIaH TaIIKWI
TONTaH yJITEPOBOJOPOAMUP. Yap Oup-OWpugaH TapKuOWIard yrjiepoa Ba BOAOPO.

aTOMJIADUHUHT COHM OmsianruHa (papk kunaau. [lyHuHT yuyH ynap Oup-Oupuian aBBajo,




bu3uK xoccanmapu OwiIaH KeckuH (apk Kuiaaau. MeTtaH ojaTaaru IapouTia ras3, rekcaH
3ca CYHOKJIUKAUP. YJIApHUHT KMMEBHM Xoccaimapuja Xam (dapk O0op. MacanaH, TepMUK
KPEKHHT BaKTHJAa I'eKCaH METaHTa HUCOATaH OCOH MapYyaiaHad, XJIOpJall, HUTPOJIAIl Ba

OKCH1all peaKnusAjIapura XaM reckcaizida OCOHpOK KETaau.

2. Dmun cnupmu 6unan oumemuin 3QUpHUHS XOCCANAPUHU COTUUUMUPUHL.
Euyuw: Dtun cniupty Xam, agumetun 3¢upu xam oup xun tapkud CoHegO ra sra.
VYnapmaru atomiap COHU XaM, TypH Xam Oup xui. AMMo Oy OupukMmainap Oup-Oupuman

TapKuOUJaru aTOMJIAPHUHT y3apo OOFIaHUII TapTUOU OuiaH Gapk KUIaau:
CH; -CH;-O-H ATUJI CIIUPTHU
CHz; - O —-CHs TUMeTUI 3Ppupu

HIyHUHT y4YyH yJIapHUHT XOCCalapy XaM Xap Xwiaup. Macanad, OJauil apouTaa
STUJ CIIUPTH CYIOKJIMK, TUMETUI 3(pUpu 3ca ra3aup. T CIUPTU HATPUN MeTanu OuiaH

peaknuiara Kupumainu, IHMCTUIT 3(1)I/IpI/I 9Ca pCaKknuusiara KHpHIHMEIﬁIIH Ba X.K.

3. Ammuax 6unan mpugheHuUIAMUHHUHE XOCCANAPUHU COTUUUMUPUHL.

Euyuw: Avvuakna xaMm, TpudeHWIaMHHIa XaM MapKa3uid atoM a3oT Oyiuo,
aMMUaK Ba yHTa VXIam OMpUKMAaTapHUHT aCOCIU XaCCACUHU 1Ty aToMaru OyJuHMaraH
oup xydt Oenrunaiiau. [y snekTpoH XxucoOura y cyBIaH €KM KHUCJIOTaJIapJaH y3ura
MPOTOH OUPUKTUPUO aMMOHUN OWPUKMANAPUHU XOCHUJ Kuiaaud. Arap a3oT aroMu
aTpodumard dJICKTPOH B3HWIMK BOAOpPOMJAp YpHHUTA OWUpPOp TYpPYX KHPHUTHINIIN
HaTHXXacuaa oprca, Oy MOJJAHWUHT aCOCIUTH OpPTajH; arap 3JIEKTPOH 3WWIMK Kamaica —
aCOCIIMK XaM KaMasd. AMMHaKgaru Ourta BOJOpoi YpHUTa (EHUT TYPYyXHd KHUPUTHIICA
acOC/IMK aH4ya KaMasau. Mabiaymku, ammuakka HucOataH anwiuH CgHs — NHy kydcus
acocnup. AMMuakaard ukkuaau H genwn rypyxura anmamrupuica 1udeHUIaMAH XOCHIT
Oynaau, yHHHT aCOCIIMTH aHWJIMHHUHT aCOCIUTHJIaH XaM KHYUKaAup. by OupukManapmaru
ACOCIIMKHMHT aMMHaK acoCIUTura HUCOAaTaH KaMmaluImm a30T aTpoduaa 3JICKTPOH

3UYJIMKHUHT (PEHWIT TypyXJjiap TabCUPHUAA KaMaluIIM OUilaH TYIIyHTUPUIIAIH.
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bynmaii Tabcup HaTmkacuga a30T ATOMUHHUHT Y3Wra TMPOTOH OWPHUKTHPHUIIT

Xycycuatd kamasau. TpudeHwnamuHaa sca ydra (eHWwI TypyxXud as3oT arpoduaaru

AJIEKTPOH 3UWIMKHM IIyHYAIUK KamMalTupuO 1000paauku, HaTwkaga TpudeHuIaMuH

08

4. yuc- 6a mpauc Oymen-2 1apHUHE X0CCANAPUHU COTUWMUDUHE.

aCOCJIMK XYCYCUSTUHU UYKOTAIH.

Euuw: byten-2 ukkura pa3zoBuil (reoMeTpHK) U30Mepiiap makiuaa oynaau. Ymiap

1[MC- Ba TPAHC-U30MEPIAPIUP:

H H HsC H
C—— C——
H3C CHs H CHs
1uc-0yTeH-2 TpaHc-OyTeH-2

VYnapuunr ¢azoBuil Ty3WMIUIApU Xap Xuil Oynrannuru Tydannu, TapkuOu Ba
KUMEBHUM TY3WIUIIM OUp XWJI OynuIIuMra KapamaciaH, xoccajgapu Xap xXujiaup. Macanas,
yJIap CYIOKJIaHMINI Ba KalHaI TeMIepaTypaiapu OuiiaH, THAPOTEHIIAIT UCCUKIUTH OWIIaH,

OMPHKHUII peakysIapuIaru peakiimoH KOOMIUATH OriiaH Oup-oupumad Gapk Kuaaam.

MOJIEKYJIA TAPKUBUJIATY ATOMJIAPHUHT Y3APO TABCHUPU

Kaiicu Mogna HaTtpmii MeTayum OWJIaH peaKIusara OCOHPOK KUPHIIAIH:




A)MeTaHoII;
Bb)cys;
B) sranonn.

cnupTiapaa ruapokcui rypyxau O — H G0FMHUHT KyTOMWIIMK Japakacura paauKaTHUHT
TabCUpHU KypcaTtmiiaau (3-pacm):

puc.3
"6‘1 &
H g e CH; —> O «— H
__5'3
C2Hs m— 0 — H
61> 62> 63

Jlemak, cyB OujaH peakuusi SHr Qaoil yTagu. AJKWI paJuKaid KUCIOPO.
aTpoduary dSJIEKTPOH 3UWIMTHHU OPTTUPAAU, HATUXKAAA THAPOKCUITa OWPUKKAH
BOJOPOJIHUHT KUCIOTAIIA XYCYCUSATH KaMasiiu.

OHM OeH30J, aHUKPOFu (DEHWIT pajuKadura TUAPOKCHI OMPUKUO, yJlapHU Oup
Oupura Kypcaraiurad TabCUPHU TaxJIWJI KWIAIIMMU3 JIo3uM OYymanu. Couptiapaaru
KW paguKkanura HucOataH (hEHUJ TECKapH, S’bHHU Kapama-KapIiu TabCUp KypcaTaju:
KUCIIOpOJT aTpodumard HJIEKTPOH 3UWIMK XalKa TOMOH TOPTUIIUIIM (KUCIOPOJIHUHT
TOXu Ba XaJKaHUHT T -DJEKTPOHJIAPU OpaCHUIlard KOHBIOranus, me3omep 3pdexTn)
Hatmwxkacuga O — H Ooru 3amdmamub, BOJOPOJHUHT XapakaT »dSPKUHIUTH KECKUH
optramu. bomikaua aiTranma, BOIOPOJHUHT MycOaT 3apsau OpTaad, SHHU KHUCIOTaIU
XycycusiTd kymasau! By jkapaéH KyWnaaru pacmaa CTpelIka OpKaldu KypCaTHIITaH.
Hazapusira acocnanu® KwidHTaH OamiopaT amalijga TacAuKJIaHaau - (eHos Y3UHU
KHUCJIOTa cudaTuia HAMOEH KWIaJu Ba KapOoJ1 KUCTIOTa HOMHM OWJIaH Xam

pMc.d4
6 6

Qnﬂ—H

oputwiiaau (4-pacm).

Xynoca Kunub atranaa, (eHoOJAard TUAPOKCHII TYPYXMHHMHT BOJOPOJHU 3TaHOJ
Ba CyBra HucOaTaH ce3ujapiM Aapakaga KYNpoK Kuciora tabuatura sra. Kucnoramnu
JUCCOLMAIMSUTAHUII KOHCTAaHTaCUHUHT Jjorapudmmu  kypcarruun pK, ¢eHon yuyH




taxmunad 1.10° ra tenr. Harpumii MeTanmn Ba HaTpuii MIIKOPM OWIaH HATPUi
deHONMATH XOCHJ KWIHMIIKM (EHON  KUCIOTAIUTMHM ucOotnaiinu (5-pacm). Xocun
Oynran QeHomsATnaH KapOOHAT AaHTUAPUIN (DEHON YMKApUIIH 3ca (EHON KyAasM

Ky4Cu3 KHCJIOTa 3KaHJUTUHU KypcaTaau.
puc.5 OH ONa
a) 2 +2Na — 2 +'fi:r

GpeHonaT HaTpuA

OH ONa

6) +NaOH —— +H:0

tbeHonAT HaTpMA

B) CeHsONa + COz+ H20 — CsHsOH + NaHCO:

tdheHon

Oxopuga OW3 apoMaTWk  XalnKaHW THAPOKCHITA KypcarraH TabCHPUHU
Ky3aTAuK. AmMMO, ¥3 HaBOaThWga THUAPOKCHI TYpyX XaM apoMaTHK XalKkara Ky4Id
TabcHp OdTanu. Macanan, OeH3onra Opomuid CyB KYyIITaHaa OJAIUN  IapouTaa
peakuust yTMmaiinu. @enoira OpoMIM CyB TabCHpPU HATHXKACUAA KaTajau3aTop
UIITUPOKUCH3 OCOH XOocui Oynran 2,4, 6 — tpubpomdenon uykmara Tymiaau (6-pacm).
['unpokcun Typyx O€H30J XaJIKACHHU DJICKTPOPMI peakiusira KUPUIT KOOMITUSTUHU

KECKUH daommamtupud 1000pau.
pMc.B
OH OH
Br Br
H-O
+3Br: —> +3HBr
Br 2,4,6- tpubpomberHon .

Xynoca KuauO alTrasga, TUIPOKCUI TypyX (aosmamTupyB4ud OpTO-, Mapa-
OpUEHTaHT BazudacuHu Oaxapagu. YMmymuid Xynoca cudartuga KyluJaruiapHu
TabKUIJANI JIO03UM OVYnanu: (EHUJTHU TUAPOKCHIra TabCUPU HATWXKacuiga (QeHol




KHCIIOTa Xoccacura odra Oymamu. ['mapokcun  ¢eHwmnara KypcaTra
HaTWKachaa 3ca OEH30Jl XaJKach KECKHH (paoJuialiajiu.

—C—CH— ——= —C=CH— (ReTo-eHoMbHAA TayTOMEPHS)

—C-~-N— —— —C=N— (1K TaM-IaKTHMHAS Tay TOMEpHS)

b4 bn

“ﬁ—_&_ —— —C=(!:— (KeTHMHH-eHAMHHRAA TayTOMepHs)

| t
NH H NH,

N—A— — N:({— (HHTPO30-H3OHHTPOIOTAYTOMEPHS)
S & bu
0 0

l'&-é— pPa— h; =é— - (HHTPO-H30HHTPOTAY TOMEPHA)

8 b

TabCUPU

2-amajnii MmamryJaot: Opraavk MoIajlapHUHT KUCJIOTa-acoc xoccanapu.Haduc

opranuk cuHre3. @apmaneBTHKa Ba OpraHuk KuMme (4 coam)

ORGANIK BIRIKMALARNING KISLOTA VA ASOS XOSSALARI

Organik birikmalarning kislota-asos xossalari ular ishtirokidagi reaktsiyalar va turli

jarayonlarning kechish mexanizmini tushunib olishda katta ahamiyatga ega.

Moddaning kislota yoki asosligini belgilovchi dastlabki nazariyani Arrenius
yaratgan bo‘lib, uningcha eritmaga vodorod kationi (proton) beruvchi har ganday birikma
kislota, gidroksil anioni beruvchi moddalar esa asos deb qaraladi. Kislota va asoslar
indikatorlar rangini o‘zgartirish xususiyatiga ega bo‘lib, bu xususiyatning mavjudligiga
asosan N* va ON" ionlari sababchidir. Shu bilan bir qatorda gidroksil gruppasi bo‘lmasada,
asoslarga o‘xshab indikatorlar rangini o‘zgartiradigan birikmalar ham mavjud. Bunday

birikmalar kislotalar bilan tahsirlashib, tuz hosil giladi:
NH3;+HCI — NH4CI

Buning sababini Arrenius nazariyasi tushuntirib bera olmaydi.




Moddalarning kislota va asos xossalariga bag’ishlangan birmuncha tugal nazariya
deyarli bir vaqtda Lg‘yuis va Bren-sted-Louri tomonidan yaratildi. Lg‘yuis tahlimotiga
ko‘ra, kislota, elektron juftini qabul qiluvchi elektrofilg®, asos elektron juftini beruvchi
nukleofilg® tabiatli modda. Masalan, proton (N¥) kislota, chunki u boshka atom yoki
molekuladan elektron gabul qilib olib, kovalent bog’ xosil qiladi va bir vaqtning o‘zida
sirtqi elekron kavatini barkaror dubletga to‘ldiradi. Ammiak esa asos, uning
molekulasidagi azot atomi o°zida juftlashgan, lekin umumlashmagan elektronlar tutadi:

H

HY 4+ XN—H—=—HiN—H & NHF

oy

H H

= “
Nkl flbouc acocu
rucaoma

SnCly + 260—=snCl,] 2~
ALLL, + Gl —=TaLCL,]”
nCly + L —={Zn0l;]”

R R

BF +§O/ e ‘x+/

3 \R F})b xO\R
— —

1broue Metoue
rucnomanapy - acocrapy

Shunga o‘xshash BF3, A1C1;, ZnCl; lar kislota. BF,; molekulasidagi bor atomi
sirtqi kavatida bog’ hosil qilib turgan oltita elektron tutadi. U yana ikkita elektron gabul
qilib bargaror oktet gavat xosil qilishga intiladi.

Ko‘rinib turibdiki, vodorod atomini tutmaydigan neytral molekulalar ham Lg‘yuis
nazariyasnga muvofiq kislota hisoblanadi. Bunday chalkashlikka yo‘l qo‘ymaslik uchun
o‘zida vodo-rod atomini tutuvchi kislotalarni oddiy qilib «kislota», vodorodsiz kislotalar
(A1S1s, ZnCl,, VFE3)ni esa Lg‘yuis kislotalari deb atash qabul qilingan. Lg‘yuis
nazariyasiga muvofiq kislotalar o‘zida vodorod atomi tutishi shart emas. Lg‘yuis
kislotalari tarkibidagi atom o‘zida bo‘sh orbitallar tutadi. Lg‘yuis asoslari elektron juftiga
zga. Bu shu asos tarkibidagi atomning umumlashmagan yoki bog’ning geterolitik uzilishi
natijasida hosil bo‘lgan elektron juft bo‘lishi mumkin. Masalan:
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Lg‘yuis kislotalari (BF3, A1Sl1z, ZnCl,) tarkibidagi bor, alyuminiy va rux
atomlarida r-orbitallar bo‘sh, ularda boshqa atom yoki molekulalar beruvchi elektron
juftlar joylashadi.

Lg‘yuis asoslariga misol kilib umumlashgan juft tutuvchi S, O, N, F, CI, Vg, J, R
kabi atomlar yoki ko‘p anionlarni keltirish mumkin.

Organik birikmalarning kislota-asos xossalarini o‘rganishda Brensted — Louri
nazariyasidan foydalanish qulay. Bu nazariyada kislota proton beruvchi, asos proton qabul
giluvchi modda deb qaraladi. Masalan, xlorid va sulg‘fat kislotalar suvda eritilganda
eritmaga N* ni beradi. Bu ion suv molekulasi bilan solg‘vatlangan (erituvchi suv bo‘lsa
gidratlangan) bo‘ladi:




HOL+ HoO —=—H,0 T+ CL™
| CL+ H0% —=H, DxH+:C(
Hy S04 + Ho0 ——H0™+ HS0

Xlorid va sulg‘fat kislotalar proton bergani uchun kislota, suv molekulasi uni kabul
qilgani uchun asosdir. Teskari jarayon xam borishi mumkin:

N3 *+SI"—N,’+NS|1
H3’*+HS0,—H,’+H,S’4

Gidroksoniy kationi bu holda kislota (proton beryapti), anionlar S1° va HS 4~ esa

asos (uni kabul qilyapti). Har ikkala reaktsiya tenglamasi umumlashtirilganda
tubandagicha bo‘ladi:

HCI - HO = H.O+ + CIT .

. — acoc (H,O) KICJI0Ta (HCl)ra
o (CI' ) o kuesora (HO ) rt’« ;1‘5'30;}313& I\\TX'BOQ'IWIIE{‘ acoe
MyBODHK  KIC ra MyBouK acoc ST ’

nota . KHCJ0Ta

Kislotalar (HC1, H2S04) ga ularning qoldiglari bo‘lmish asoslar (S1°, HS’4") muvofiq
keladi. Ularni kislotalar bilan bog’langan asoslar, aksincha HC1, H,S’4 lar esa asoslar (SI,
HS’; ) bilan bog’langan kislotalar deyiladi. Shunga o‘xshash, H3’" asos (N,O) bilan
bog’langan kislotadir va aksincha.

HCI + HO = H.O+ 4 CIT
acoe (CIT) 18 yonoma (H O+) acoc (Hy0)  kmenora  (HCl)ra
- v ra MysoHK ~ MYBOJHK acoc
Mymg:?a #I¢" ra wysogux acoc KNHCJ0TA

Bpensted-Louri nazariyasiga binoan kislotaning kuchi unini tipton berishga,
asosning kuchi proton gabul gilishga bo‘lgan intilishi bilan belgilanadi. Kislota protonni
gancha oson bersa, u shuncha kuchli deyiladi. Shu boisdan HC1 va N,S’4, N3’* ga
nisbatan kuchli. CHunki xlorid va sulg‘fat kislotalarning  suvli  eritmalarida
dissotsiatsiyalanmagan molekulalar deyarli bo‘lmasligi aniglangan. Boshqacha aytganda,
(5.1) reaktsiyalarda muvozanat butunlay o‘ngga siljigan. Muvozanat chapga siljishi uchun




bog’langan kislota (N3O") bog’langan asos (SI) ga proton berishi zarur. N;O" juda
kuchsiz kislota uchun bu jarayon amalda kuzatilmaydi.

Bog’langan asos (SI)) ning N»O ga nisbatan kuchsiz ac’s ekanligini ham ana
shunday mulohaza asosida isbotlash mumkin:

HO + HO - HO+ + G~
H,S0, + HO — HO+ -+ HSO;

KY4JH KuCaoTa Kyunn acoc KYy4<LH3 KHCJIOTA KY1cHS acoC

Bu konuniyat eritmada konlar o‘rtasida boradngan almashinish reaktsiyalarining
oxirigacha  borish  shartlariga  muvofiq  keladi, yahni reaktsiyada kam
dissotsiatsiyalanadigan kuchsiz kislota va asos hosil bo‘lgani uchun muvozanat o‘ngga
siljiydi. Yana misollar keltiramiz:

HCI 4+ NH, = NH+ <+ 7
KYyuJu1 KucJora KY4JiH acoc KYucH3 KHCJIOTa KYyuycH3 acoc
H,0 + NH, ==NH,*+ + OH~
H,0 -~ CN~ == HCN -+ OH~
H,0 -+ RO~ == ROH + OH~ 52)

(5.1) tenglamalarda suv asos rolini o‘tayotgan bo‘lsa, (5.2) reaktsiyalarda u kislota
xo0ssasini namoyon qiladi.

Kislota gancha kuchli bo‘lsa, unga muvofiq bog’langan asos shuncha kuchsiz
bo‘ladi va aksincha. Bu hol asoslar uchun ham o‘rinli. Agar Na’H va HCI1 eritmalari
aralashtirilsa:

HO+ + OH- = HO + HO

KYUYJH KHCJIOT3 KyuJH acoc KY4YCH3 KHCJIOTA KyucH3 acoc

NH4C1 va Na’H eritmalari bir-biriga qo‘shilganda esa

NH;" +OH~ =H0 -+ NH,

KYuJld KHCJIOTa KYYJIH acoC KY4yCH3 KHCJoTa KYHCH3 acoc




Eslatma: «kuchli» va «kuchsiz» terminlari shu reaktsiya tenglamasiga kirgan
ikkinchi asss yoki kislotaga nisbatan olingan.

Organik modda — sirka kislota ishtirokidagi ushbu reaktsiyani keltiramiz:

O—H
H,S0, - CH,COOH—=CH—C/  +HSOy
cynbdar KucaoTa  ¢HpKa KHenoTa OH

Reaktsiyada sulg‘fat kislota ikkinchi bir kislota (CH,Co‘H) ga proton bergani uchun
u CH3COOH ga nisbatan kuchli. Sirka kislota o‘z navbatida suvga nisbatan kuchli kislota
hisoblanadi:

CH3COOH + H,0 S CH3COO™ + HO?

Shunday qilib, aynan olingan reagent nima bilan tahsirlashayotganiga garab xam
asos, xam kislota tablatini namoyon qilishi mumkin.

Kislotaning kuchi dissotsiltsiya konstantasining kiymati bilan belgilanganidan, sirka
kislota uchun:

CH,COOH + H,0 == CH,C00~ + H,0+

__ [CH4CO0] - [H0F] _

K, oo~ 0000176 = 1,76 - 1073

Manfiy darajali sonlar bilan ish ko‘rish nokulay bo‘lgani uchun organik ximiyada
dissotsiatsiya konstantasi qiymatining manfiy ishora bilan olingan o‘nli logarifmidan
feydalaniladi (rKy)

Kkz'ngg

Sirka kislota uchun — Igl,76*10°=— Ig(1,76 + 10°) = 5— Igl,76= 4,7. rK giymati
gancha kichik bo‘lsa, Brensted— Louri tahlimotiga ko‘ra kislotalik shuncha yuqori bo‘ladi
va aksincha.




Asosning kuchi shu asos bilan bog’langan kislotaning rKy giymati bilan belgilanadi.
Bu qgiymat gancha katta, yahni beg’langan Kis-lota kuchsiz bo‘lsa, muvofik keladigan
bog’langan asos shuncha kuchli bo‘ladi. Masalan, metilamin (CH3NH,) ning asos kuchi
(CH,NH,)
unga muvofiq keladigan kislota ~H ning rKy kiymatiga bog’liq:
. H
CH,NH, -+ H+ == CH,NH,
CH, N H, == CH, NH, + H+

Koo & [HT][CH,NH,]

CH;NH, ~ )
[CHNH,]

chna}\ﬁiJ e = Ichn,;ir,

Dissotsiatsiyalanadigan vodorodning ganday atom bilan bog’langanligiga karab
organik kislotalar quyndagi tiplarga ajratiladi:

I. C—H kislotalar (C—H bog’ tutuvchi barcha birikmalar: alkanlar, alkenlar,
alkinlar va hokazo). Bular karbokislatalar ham deyiladi.

IT “—N kislotalar (spirtlar, fenollar, karbon kislotalar, suv va gidroksil gruppa
tutuvchi boshga birikmalar).

I11. N - kislotalar(ammiak, aminlar va ammdlar).

IV. C—H kislotalar(vodorod sulg‘fid, tiollar,; tiol kislotalar va S —N bog’
tutuvchi boshga birikmalar).

V. Si—N, R—N, As —H kislotalar.

Organik birikma (XN) ning kislotaliligi X — N bog’ning mustaxkamliligiga, X
(atomyoki gruppa)ning elektrmanfiyligi, dissotsiatsiyalanish natijasida hosil bo‘lgdigan
anion (X-) ning bargarorligini oshiruvchi shart-sharoitlar va erituvchining tabiatiga
bog’liq.

X atom yoki gruppaning elektrmanfiyligi. Proton ajratuvchi atom yoki gruppaning
elektrmanfiyligi qancha katta bo‘lsa organik birikmaning kislota kuchi shuncha yuqori
bo‘ladi. CHunki X — N bog’ning elektron jufti vodorod atomidan uzoqlashgan —
vodorod atomi nisbatan erkin. Hagiqatan ham CH3—OH va CHs;—H larning rKk giymati
(muvofiq ravishda 16 va 43)bu fikrni tasdiqlaydi.




C—H, H—H, O—H, F—H katorda kislotalik kuchi ortadi. Proton ajratuvchi
markaz (X) elektronsktseptor atom yoki gruppalar bilan bog’langan bo‘lsa ham kislotalik
kuchayadi. qo‘shbog’ va uchbog’lar ham ana shunday gruppalarga kiradi. Masalan, sirka
kislota (1K, 4,7) dagi O—H bevosita karblnil gruppa(>C=0) tutuvchi uglerod atomi bilan
bog’langan bo‘lgani uchun u metanolga (rKy 16) nisbatan kuchli kislota. gqarbonil gruppa
O—H bog’ning elektron bulutini o‘zi tomon gisman siljitadi. Natijada O—H gruppa
vodorodi ancha xarakatchan bo‘lib koladi. Dissotsiatsiyalanadigan vodorod bilan
bog’langan atomdagi zlektron zichligini kamaytiradigan xar ganday faktor protonning
ajralishini osonlashtiradi.

Anion (X°) ning barqarorligi. kislotalik kuchinn belgilashda dissotsiatsiyalanish
natijasida hosil bo‘ladigan anionning barqarorligi ham katta rolg® o‘ynaydi. Anion kancha
barkaror bo‘lsa, kislota shuncha kuchli. Anponni barqarorlashtiruvchi omillar har xil
bo‘lnshi mumkin. FElektronlarning delokallanishi shunday omillardan biri hisoblanadi.
Buning mohiyatini tushunish uchun bir necha misol keltiramiz.

Atsetat ionn quyidagi rezonans strukturalarga ega:

O~ O
cHcl =cH—cl
0] O
= o g@d
=0 0 =
A B B

Atsetat ionidagi  manfiy zaryadning bunday  delokallanishi anionni barqaror
giladi.

Sirka kislota molekulasida ham zaryadning delokallanishi uchun imkoniyat
bo‘lganidan u ham rezonans strukturalarga ega:
wa—c(ﬁ : “*’GHrC(rg‘
KN ———— \X
! N
¢ &




S va D strukturalar ekvivalent emas. D strukturada musbat va manfiy zaryadlar
mavjud, u barkaror bo‘lishi uchun cuscoon molekulasi hajmida musbat va manfiy zaryadlar
tarqalishi kerak. Bunga molekula hajmi go‘yo «torlik» qiladi. Strukturada musbat va
manfiy zaryadlarning hosil bo‘lishiga dyolokallanish tufayli zaryadlarning taqsimlanishi
deyiladi.

Atsetat ionini ikkita ekvivalent rezonans struktura A va B ko‘rinishida ifodalash
mumkin. Rezonans sistemani barkarorlashtirgapi uchun atsetat ioni sirka kislota
molekulasiga nisbatan energetik jihatdan barqaror. Shuning uchun ham sirka kislota oson
dissotsiatsiyalanadi.

CHumoli kislota va formiat ioni (HCOQO") xususida ham shunday deyish mumkin:

o) 0
Y T e,
H—c{ =H-c{ +H
OH O~
YyMo.IH KHCJ0Ta
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Atsetat va fermiat anionlarning barqarorligi sabablari o‘xshash bo‘lsa ham chumoli
kislota (rKx 3,77) sirka kislota (rKg 4,7) ga nisbatan ancha kuchpi xizoblanadya. Bunga
sabab sirka kislotadagi radikal SN3 ning +J Dir. Metil gruppa elektrondonor bo‘lgaki
uchun karbenil gruppa kislorodining elektronga bo‘lgan talabinn muayyan darajada
gondiradi va O—N beg’ning elektron jufti kislorod atomi tomon kamroq siljiydi.

Alifatik spirtlar (R’H) tarkchbeda gidreksil grupgp bo‘lishiga garamay, ular karben
kislotalardan farq qilib dissetslatsiyalanman di. Alifatik spirtlarda kislota xossalari juda
kuchsiz, chunk dissotsiatsiyalanish R—O—H—R—O+N + natijasida hosil bo‘ladigan
anion (NO’)ni barqarorlashtiruvchi delokallanish spirtlar da mavjud emas. Alifatik
spirtlardai farq qilib, fenol molekulasida (5.3) va fenolyat ioni (5.4) da bunday imkoniyat
mavjud:
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Fenol molekulasida delokallanish tufayli vujudga keladigan strukturalarda
zaryadlarning gayta taqgsimlanishi sodir bo‘ladi. fenolyag-anionda esa bunday emas.
Demak, fenolyat-anioni fenol molekulasiga nisbatan barqaror.

—_0
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Bundan tashqgari, pastki gatordagi to‘rtta strukturaning eng barqarori (5.4) dir.
CHunki unda manfiy zaryad elektr-manfiy kislorod atomida lokallangan. qolgan uchtasida
bu zaryad elektrmanfiyligi kislorodga nisbatan kichik bo‘lgan uglerod atomida yig’ilgan.
Demak, fenollar ancha kuchli kislotalardir. Fenol va uning hosilalarining ishqorlar bilan
fe-nolyat berishi bu fikrni tasdiqlaydi (spirtlarda alkogolyatlarning hosil bo‘lishi ishqorlar
bilan emas, balki metallar tahsirida borishini eslang).

Erituvchining tabiati. Kislota-asos xossasiga mubhit (erituvchi)ning tabiati ham katta
tahsir ko‘rsatadi. Erituvchining tahsiri erigan modda (kislota)ning solg‘vatlanishi va
erituvchi molekulalarining spigan modda molekulasi bilan vodorod bog’lar hosil kila
olishiga bog’liq.

CHumoli va sirka kislotalar kuchidagi farq +J dan tashqari ko*proq formiat ionining
xuddi shunday atsetatga nisbatan kuchli solg‘vatlanishi bilan tushuntiriladi. Formiat-
anionning hajmi kichik bo‘lganidan erituvchi molekulalari uni ko“proq o‘rab oladi.

Solg‘vatlanish anion va kationni barqarorlashtiradi, chunki ularni o‘rab olib, qayta
uchrashishiga imkon bermaydi. Suv molekulasi eng kuchli solg‘vatlovchi erituvchi
hisoblanadi. U anion va kationni bir xil darajada solg‘vatlaydi.

Molekula ichida vodorod bog’ xrsil bo‘lgan hollarda ham birikmaning kislota-asos
xossalari o‘zgaradi. Masalan, malein kislota (rKyx 1,92) da karboksil gruppalarning
joylashkshi vodorod bog’larning vujudga kelishiga imkon bergani va bu anionni bargaror
qilgani uchun u fumar kislota (rKy 3,02) ga nisbatan kuchli.
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Bargqaror tsiklik anion (5.5) ning hssil bo‘lishi bu sistemadan ikkinchi proton (N¥)
ning yjralkshini qiyinlashtiradi. Haqigatan xam, malein kislota dissotsiatsiyalanishining
ikkinchi bosqichi (rK 6,23) fumar kislota (rKy 4,38) nikidan sust boradi.

C—H kislotalar. Ko‘pgina birikmalar kkslota xsssalarini shunchalik kuchsiz
namoyon qiladiki, ulgrdan proton tsrtib oluvchi asoslar mavjud emas. C—H kislotalar ana
shunday kuchsiz kislotalar jumlasiga kiradi. sharoitlarda

To‘g’ri, muayyan

N N
C—H6or —C:|H—» — —C:—+ H+ - . .. . .
FoCHH 75T Kabi dissstsiatskyalanishi mumkin. Lekin

qgiyin bsradi. quyida bahzi C—H kislstalarning rKy matlari keltirilgan:

bu jarayon juda
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s®>—gibridlanish holatidagi uglerod atomining elektrmanfiy-ligi azotga nisbatan
kichik bo‘lgani uchun C—H kislstalar N—1I kislotalarga qaraganda kuchsiz. Lekin s, s2,s
gibridlanish ka-torida uglerod atomining elektrmanfiyligi ortib borgani sababli qo‘shbog’
va uchbeg’ tuguvchi uglerod atomi bilan bog’langan vodorod atomi kislota xususiyatiga
ega. Masalan, etilen (CH,=CH;) vodo-rodlari etan(CH;—CHs) ga, atsetilen (CH=CH)
vodorodlari esa etilendagiga nisbatan harakatchan. Muayyan sharoitda atsetilen
vodorodlarining metallga almashina olishi, R—C=C—Me" tarkibli atsetilenidlarning hosil
bo‘lishi buning dalilidir. Agar uglerod atomi, uchbog’ orqali nisbatan elektrmanfiy atom
bilan birikkan bo‘lsa, kislotalik ortadi. Elektrmanfiy o‘rinbosar tutuvchi bunday birikmalar
juda ko‘p bo‘lib, ularning barchasi C—H kislotalar hisoblanadi:




Eu birikmalarning barchasida dissotsiatsiyalanish natijasida hosil bo‘ladigan ion
(karbanion) delokallanish tufayli barqaror:
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Karbokislotalarning  yuqorida  keltirilgan  dissotsiatsiyalanish — protsessi —
karbanionlarning xosil bo‘lishi biomolekulyar nukleofilg® o‘rin olish reaktsiyasi deb
garaladi:

]
—(—H +:fp == [—‘C—" ...H'!'.. :B:]_-——[l;:—ﬁﬂl‘_
gmybyan xonarm * *
-—D by
I

Reaktsiya tezligi: a) karbokislotaning, b) asos(: V), yahni nukleofilg‘ reagentning

tabiatiga bog’lik. Reagentning nukleofillik kuchi kancha katta bo‘lsa, reaktsiya shuncha
I

tez boradi. Ushbu holda nukleofilg® reagent (:V) karbokislota N dagi vodorod

atomining Is — vakant orbitaliga hujum qiladi.  Is — orbitalning bo‘sh bo‘lishiga
l

sabab molekuladagi o elektron juftning elektrmanfiyligi yuqori atom yoki gruppa
tahsirida uglerod atomi tomon siljishidir.




O—N Kkislotalar. X—O—N tipdagi barcha birikmalar O—N kislotalarga misol
bo‘la oladi. X o‘rinbosar atom yoki gruppaning elektrmanfiyligi gancha yuqori bo‘lsa,
kislotalik shuncha katta bo‘ladi. Eng oddiy O — N kislota suv, uning kislotalik xossasi
juda zaif. Shuning uchun ham kislota xossasi suvnikiga taxminan barobar va undan kichik
bo‘lgan moddalar suvda eritilganda ularning kislota xossalari deyarlik sezilmaydi.

O—N kislotalar uch xil bo‘ladi: 1) alifatik spirtlar, 2) fenollar, 3) alifatik va
aromatik karbon kislotalar. Alifatik spirtlar (R—’H, R—X) suvga nisbatan ham kuchsiz
kislota hisoblanadi

H
v
R =CH, 6yiran xon yays H-~C—->O—H s H~O —H
,f
H ni  taqqoslansa,  spirt
gidroksili

kislorodida + J tufayli kuprok manfiy zaryad yig’ilgan va O — H bog’ elektron jufti
kislorod atomi tomon kam siljiganligi ko‘rinadi. Bu O—H gruppada vodorod atomi kuchli
ushlanib turadi demakdir. Suvli eritmalarda spirtlarning kislota xossalari sezilmaydi. Lekin
shunga karamasdan spirtlar suvsiz muhitda ishqoriy metallar bilan tahsirlashib
alkogolyatlar hosil giladi:

2CH3;0H + 2Na—2CH30Na + N3

metil spirt

Alkogolyatlar (CH3ONa) tuzilishli bo‘lib, anion (CH30") kuchli asos va suvli
muhitda beqaror. U suvdan proton tortib olib tezda dastlabki spirtga aylanadi:

CH30ONa + HOH — CH3;0OH + NaOH

Suv spirtni uning tuzi (CH3ONa) dan sigib chigarar ekan, suv spirtga nisbatan
kuchli kislotadir. Boshgacha aytganda, suv spirtda unga nisbatan kuchli kislota, gidreksit
anien esa alkogolyat anionga nisbatan kuchsiz asos xisoblanadi.

Alkogolyat eritmasiga suv qo‘shilgach, muvozanat Le-Shltelg‘e printsipiga binoan
o‘ngga siljiydi. Metil spirtdan uning yuqori gomologlariga o‘tilgan sari radikalning +J
ortib, kislotalik kamayadi. Masalan, metanol uchun rKy 16 ga, etanol uchun 18 ga teng .




Takqoslash uchun esa suvning rKg 15,7 ga tengligini eslatib o‘tamiz. Spirtlar radikali
elektrmanfiyligi yuqori bo‘lgan o‘rinbosar atom yoki gruppa balan beg’langan hollarda

o‘rinbesarning  induktiv effgkti tufayli gidreksil kisloredida manfiy zaryad kamayib,
spirtning kislotalik kuchi ortadi:

C,HsOH (etanol) 18
C1CH,— CH,OH (2- xloretanol) 14,3
C1;CCH, — OH (2, 2, 2- trixloretanol) 12,2

(CF3),CHOH (1, 1, 1, 3, 3, 3- geksaftoretanol) 9,3

2, 2, 2- trixloretanolning suvda erimasligi, ishqor eritmasida erishi, shuningdek
karbonat kislota tuzlaridan kislota-ni sikib chiqarishi uning kislota xossasi ancha
kuchlilngidan dalolat beradi. Shunga o‘xshash, ko‘p atomli spirtlar xam nisbatan yuqori
kislotalilikka ega. Glitserindagi gidroksil gruppalar vodorodlarining kam aktiv metall
misga almashinishi — mis glitseratning hosil bo‘lishi buyaing isbotidir.

Ko‘p atomli spirtlar kislota xossalarining nisbatan kuchli bo‘lishiga sabab gidroksil
gruppalar bir-birining kislotalik xossasini oshiradi.

Spirtlarga qaraganda enollar kuchli kislota. Yenollarda gidroksil gruppa qo‘shbog’
uglerodi bilan bog’langan. Bu ugle-rod 5r’-gibridlanish holatida bo‘lganidan
elektrmanfiyligi yuqori va gidroksil gruppa kislorodidagi elektron zichligini kamaytiradi.

Bundan tashqari, dissotsiatsiya natijasida hosil bo‘ladigan anion delokallanish tufayli
yuqori barqarorlikka ega:

H H . H H
|| ||
R—0=C— ofH--—R—c—c o +H
T
e N ———
R—(0= C\P/ R—g‘—t 0

Demak, radikal o‘zida qo‘shbog’ yoki uchbog’ tutsa kislotalik ortadi.
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CH,— C = CH—C -- CH, PK, = 8,93
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Fenollar alifatik spirtlarga nisbatan kuchli kislota hisoblanadi. fenol uchun rKg
9,7. Fenol bilan ishqorlar o‘rtasida bo radigan reaktsiyalar neytrallanish reaktsiyasiga
o‘xshash:

CeHs — OH + NaOH — CgHsONa + H,O

Reaktsiyada fenol kislota rolini o‘ynaydi. Natriy feno lyat eritmasining gidroliz
tufayli ishqorty muhitga ega bo‘lishi natriy fenolyat tuzi kuchsiz kislota va kuchli asosdan
hosil bo‘lgan deyishga imkon beradi. Bu tuz eritmasi orqali karbonat angidrid
o‘tkazilganda fenol ajralib chiqishi, yahni nisbatan kuchli H,SO3 kislota kuchsiz kislota
hisoblangan fenolni uning tuzidan siqib chiqarishi uning karbonat kislotaga nisbatan
kuchsizligini ko‘rsatadi:

SO, + N,O — HsSO3
CeHs — ONa + H,SO3 — CsHs0OH + NaHCO3

Fenolning alifatik spirtlarga nisbatan kuchli kislota ekanligi gidroksil gruppa
kislorodining umumlashmagan elektron juftini yadro o‘ziga tomon tortishi (gidroksil
gruppasining +M) bilan tushuntiriladi. Natijada molekulada delokallanish vujudga kelib,
orto- va para- holatlarda elektron bulut zichligi ortadi. Undan tashqari, dissotsiatsiyalanish
natijasida xosil bo‘ladigan fenolyat anionida delokallanish fenol molekulasidagiga
nisbatan ham kuchli.

Benzol halqasiga, ayniqsa orto- va para- holatlarga elektron-aktseptor gruppaning
kiritilishi fenollarning kislotalik xossasini keskin oshiradi. Masalan, n-nitrofenol uchun
Kk7,14;2,4, 6-trinitrofenol (pikrin kislota) uchun bu qiymat 0,71 ga teng, bu xlorid
kislotaning r Ky giymatiga yaqin.
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Pikrin kislota ko‘pchilik organik asoslar bilan juda oson kristallanuvchi tuzlar hosil
giladi. Bu tuzlarning su-yuqlanish temperaturasidan foydalanib shu asoslarni
identifikatsiya qilinadi. Pikrat tuzlarining oson hosil bo‘lishi pikrin kislotaning haqiqatan
ham kuchliligini ko‘rsatuvchi dalildir.

Agar fenol gidroksil gruppasining vodorodi vodorod bog’lar hosil qilishda ishtirok
etsa, kislotalik kuchi kamayadi, chunki protonning ajralishi qiyinlashadi. quyida bahzi bir
fenol hosilalarining rKy qiymatlari keltirilgan:
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H kislotalardan eng kuchlisi karbon kislotalardir. qar-bon kislotalarning
—C—OH

kuchliligiga ikki omil sababchi; 1) karboksil ( o )gruppa gidroksili elektrmanfiyligi
yuqori bo‘lgan karbonil (>S=0) gruppa bilan yonma-yon joylashgan; 2) karboksilat




anioni (RCo*) delokallanish tufayli barqaror. Karbon kislotalardagi radikallar kattalashib
borgan sari radikalning +J tufayli kislotalik kamayib boradi. Molekula tarmoqlangan sari
uning hajmi xam Kattalashib, hosil bo‘ladigan anionning solg‘vat-lanishi giyinlashadi.

CH,CH,COOH  (CH,),CHCOOH  (CH,),CCOOH
PK, 4,88 4,86 5,05

CH, — CH, — CH,— COOH CH, — CH, —CH,—CH,—COOH
PK, 4,82 4,86

Radikaldagi vodorod atomlaridan bir yoki bir nechtasi galogenga almashtirilganda
galogemning— J tufayli kislotalik kuchi keskin ortadi.

Cl
pK, } pKy
CH, > COOH 4,76 Cl<-C<«<COOH 1,29
F<«CH,<~ COOH 2,66 Cl
Cl< CH,«-COOH 2,86 1 0,65
Br <« CH, < COOH 2,90 Cl<« C«COOH
J<=CH,«~COOH 3,16 é]

Trixlorsirka kislotaning kuchi mineral kislotalar bilai deyarli bir xil. Ftorning
elektrmanfiyligi katta bo‘lgani uchun triftorsirka kislota xlorsirka kislotalarga nisbatan
ham kuchli. Galogen almashingan karbon kislotalarning kuchliligi  galogenli
karboksilatanionining oson solg‘vatlanishi bilan ham tushuntiriladi. Bu anionda
elsktrmanfiy galogen atomi mavjud, shunga ko‘ra unda manfiy zaryad karboksilat-ionga
qaraganda sson tarqaladi. A strukturada manfiy zaryad butun molekula hajmida, B da esa
fakat SOO™ gruppada tagsimlangan. Zaryadning tekis tagsimlanishn A ionning oson
solg‘vatlanishiga olib keladi. Solg‘vatlannsh qancha kuchli bo‘lsa, kislotalik shuncha
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yuqori.

Galogen atomi karboksil gruppaga nisbatan uzoq joylashgan sari —J tahsiri
kamayib borganidan kislotalik ham kamayadi:

pK,

CH,— CH,— CH,—COOH 4,82
CH,— CH, — CHCl— COOE 2,84
CH, — CHCl— CH,— COOH 4,06
CICH, — CH,— CH, — COOH 4,52




Karboksil gruppa qo‘ibsg’ bilan bsg’langan hollar—to‘yinmagan kis-lotalarda
tso‘shbog’ning —J tufayli kislotalik ortadi. Masalan, akril kislota (SN2 = SNSOON,
rKi4,25)-propion kislota (SN3 — SN, —SOON, rKy. 4,88) ga nisbatan kuchli. qo‘shbog’
urnida uch-bor bo‘lgan hollarda bu effekt yanada kuchlirsq bo‘ladi. Jumladan propiol
kislsta (NS = SSSON) uchun rKy 1,84 ga teg‘t. Aromatik xalka ham qo‘sh va uch bog’ga
o‘xshab tahsir etadi.

Haqigatan ham benzoy kislsta (rKkx 4,20) uning tuyingan analogi-
tsiklsgeksankarbonkislota, shuningdek, sirka va akril kislotalarga nisbatgi kuchli. Benzol
hglqgsiga alkil gruppalarning kiritilishi benzoy kislotaning kuchkni deyarli
o‘zgartirmaydi, lekin elektrmanfiy gruppalar kiritilggnda kkslstalik keskin ortadi. Bunday
gruppalar orts- va para- holatlgrda aynigsa kuchli tahsir ko‘rsatadi. CHunki orts- va para-
hslatlardagi elektrmanfiy o‘rinbosar, masalan, nitrogruppa bilan karbsksil gruppa uglerodi
o‘rtasida tutashish vujudga keladi, meta- holatda esa bunday delokallanish bo‘la olmaydi:
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Orto- va para- nitrsbenzoy kislotalar uchun rKy muvofiq ravii:. da 2,17 va 3,43 ga
teng®* bo‘lsa, bu qiymat keta- izomer uchun 3,45 ni tashkil etadi. Ortoigomerda
nitrsgruppa karboksit gruppaga yaqin turganidan, nitrogruppaning —J katta va kislotalik
xam yuqori buladi. Aromatik xalkaga — J beruvchi elektrmanfiy gidroksil, metoksil
gruppalar hamda galogen atomlarining kiritilishi kislotalikni oshirishi zarur. Lekin bu
gruppglar s- va p- xrlatlarda joylashganda ular + M borishi tufayli kislotalik, aksincha,
kamayadi.
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hu of‘rinbosarlar meta- xolatda bo‘lganda wular ko‘rsatadigan — J orto-
izomerlarnikidan kuchsiz, para- izomerlarga nisbatan esa kuchli bo‘ladi. Bu hol orto-,
meta-va para- izomerlarning kislotalik kuchiga tahsir ko‘rsatadi:

Ypun6ocap oOpTO-M3 OMEp MeTa-H3OMEP Tapa-HaoMep

cl . 2,04 3,83 3,99
Br 2,85 3.81 400
CHO 4,09 4,09 4,47 |
HO - 2,98 4,08 4,58
H * 49 4,20 4,20

Orto- holatdagi urinbosar karboksil gruppa kislorodi bilan vodorod bog” xosil gila
oladigan bahzi hollarda ham kislotalik keskin ortadi:
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Masalan, orto-salitsil kislota para- va meta- izomerga nisbatan kuchli. CHunki
vodorodbog’ tufayli karboksil gruppa uglerodi-da musbat zaryad ortgan.

Dikarbon kislotalar ikkita karbeksil gruppa tutgani va bu gruppalar elektrmanfiy
bo‘lgani uchun ular bir1 ikkyaichisidan elektron bulutlarini tortadi. Bu wularning

monokarbon kislotalarga nisbatan kuchli bo‘lishiga sababchi bo‘ladi (5.1- jadval).

5.1- xagBan

Kucnotanap | PKg Kucaoranap PKg
HCOOH 3,77 HOOC — COOH 1
CH,COOH 4.76 HOOC — CH, — COOH 2'%3
CH,CH,COOH 4,88 | HOOC — CH, — CH, — COOH 419
CyH,COOH 4,17 | opro- HOOC — CyH, — COOH 2.98
mMera- HOOC — C H — COOH 3,46
napa- HOOC — CqH, — COOH 3,51

ORGANIK ASOSLAR




Bu tip organik birikmalarni ikki gruppaga ajratish mum-kin: 1. Suvda eriganda
kation va gidroksil anioniga ajrala-digan asoslar. 2. Bevosita gidroksil anioniga
dissotsiatsiya-lanmasdan, balki suv bilan tahsirlashib undan proton tortib-oladigan asoslar.
Natijada eritmada suvning ON" ionlarp yig’iladi.

Ikkinchi gruppa organik asoslar ko‘p uchraydi. Shuning uchun bu gruppa asoslar
haqida batafsil to‘xtalib o‘tamiz.

Brensted nazariyasiga binoan asos, o‘zida proton bilan kovalent bog’ hosil giluvchi
elektron jufti tutadi. Bu juft umumlashmagan yoki qo‘shbog’ning m-elektronlari jufti
bo‘lishi mumkin. Umumlashmagan elektron jufti hisobiga asoslik xossalarini namoyon
qiluvchi birikmalar oniy, ikkinchi xili esa m-asoslar dsyiladi. Uzida umumlashmagan

elektron juft tutuvchi elsmsntlarga azot, kislorod, oltingugurt, fosfor, mishg‘yak va
galogenlar kiradi:
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Asoslik kuchini xarakterlash uchun rK; dan foydalaniladi:
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Ka gancha katta bo‘lsa, assslik shuncha kuchli. rK,= —IgK, deb gabul dilinadi. U
holda rK, ning kiymat  asoslik kuchiga teskari propertsionaldir. Asoslik kuchini
borlangan kislota(N*Ye—X)ning dissoqiatsiyalayaishi orqali, yahni shu ionning
kislotaligi bilan ham ifodalash mumkin:
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HYE—X=3E—X + H+

K - E=XIHT]
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Bog’langan kkslota qanchali kuchli bo‘lsa, (qx katta kiymatga ega), XE—X blryakma
+

shudcha kuchsiz asos xisoblanadi. Bu degan H X£—X g0z H E—X jol bgkaror, hosil
bo‘lishi bilan dissotsiatsiyalanib dastlabxi mahsulotlarga o‘tadi, demakdir. Haqiqatan ham,
bog’langan kislota qancha bggaror bo‘lsa, (5,6) da muvozanat o‘ngga siljiydi. Umuman
olganda asoslik xossasini belgilovchi element umumlashmagan elektron juftini qancha
oson bersa, shu birikmaning asoslik kuchi shuncha yuqori bo‘ladi.

Ammoniy, oksoniy, fosfoniy asoslarning sulg‘foniy asoslarga nisbatan kuchliligi
isbotlangan. Asoslarga muvofiq keluvchi bog’langan kislotalarda teskari qonuniyat
kuzatiladi: oksoniy asoslarning bog’langan kislotalari xuddi shunday ammoniy
asoslarnikiga nisbatan kuchli. Buni quyidagi misolda ko ‘rish mumkin:

X X+ —
XNH, + H,0 — HNH, + OH

Ammiakning suvdan proton tortib olishi ammiakning suvga nisbatan kuchli

aso:ligini blldiradi. SE—=X sosda o‘rinbosar (X) ning elektrmanfyayligi gancha katta
bo‘lsa, asoslik kuchi shuncha kam bo‘ladn. £ — ateiyaing o‘lchami katta

(qutblatsuvchanligi yuqori) bo‘lgan hollarda ham asoslik kuchn kamayadi. fesfeniy,
ammoniy, sulg‘feniy asoglarning oksoninga nisbatan kuchsizligi bufikrni tasdiklaydi. Shu
beis X —F% R=CI% R=Br, R—J% qatorda galogen atomlarining o‘lchami ortib, asoslik
kuchi kamayib beradi. Atomning o‘lchami ortsa, asoslik kuchiyaing kamayishi sababini
tushu-nish kiyin emas. Ylcham kattalashga, manfny zaryad katta hajmga tarkalgani uchun
zaryad zichligi kam bo‘ladi. Aksincha, kichik hajmda manfiy zaryad zimngi katta va unga
protonning yaqinlashishi oson. Shunday qchlib, asoslikni yuzaga keltiruvchi atomda

elektron zichlichni oshyaruvchd xar qanday faktor birikmaning asoslik kuchini oshiradi.

Aminlar ustida to‘xtalamiz. Aminlar alifatik asoslar, xuddi ammiakka o‘xshab
mineral kislotalar tahsirida tuzga aylanib, ishqorlar tahsirida tuzlaridan sikib chigariladi.

Ammiak va aminlarning suvdan proton tortib olishi ularning suvga nisbatan kuchli
asosligini ko‘rsatadi. Asoslar tahsirida tuzlaridan siqib chiqgarilishi zsa ishqorlarga nisbatan
kuchsizligini bildiradi. Alifatik aminlar ammiakka nisbatan kuchli asosdir.




NH;Cl -~ OH= —NH, + H,0 + CI~
H,0 +- H+ > H,0+

+
R - NHZ + H30+ - RNHS 'i’ H2O
KK

RNH, -+ OH~ — RNH, + H,0
Hx

Buni ikki xil tushuntirish mumkin. Birinchidan, alkil gruppalarning +J tufayli azot
atomida elektron zichligi ortadi, umumlashmagan juftning protonga beri-lishi osonlashadi.
Ikkinchidan, proton birikkandan keyii ammoniy kationi (bog’langan kislota) xosil bo‘ladi.
Alkil gruppa elektron bulutini shu musbat zaryad tomon siljitgani uchun hosil bo‘lgan
kation yuqori barkarorlikka ega:

H H
| -
R—>NX+H+=R—->NY—H

| |
H H

(A) (B)

A strukturada radikalning +J umumlashmagan juftning berilishini osonlashtirsa, B
kationda bu siljish ammoniy kationini barqarorlashtiradi: Azot kislorodga nisbatan kam
elektrmanfiy bo‘lgani uchun siljish tufayli ammoniy kationidagi musbatzaryad oksoniy
kationidagiga nisbatan ospoq kamaygan. Bundan azot atomi kislorodga nisbatan ko‘proq
musbat zaryad tuta oladi, ammoniy kationi oksoniy ioniga qaraganda barkaror degan
xulosa kelib chikadi.

Demak, birlamchi aminlardan uchlamchi aminlarga o‘tilgan sayin +J tufayli asoslik
kuchayishi zarur. Birlamchi aminlardan ikkilamchi aminlarga o‘tilganda asoslikning
kuchayishi bu xulosaga mos keladi. Lekin uchlamchi aminlarda asoslik kuchi kamayadi:

CH; C.H, i:HS CfHB
Y
NH, CH,—NH, C,H —NH, JlI?IH TNH CH;—N C,H,—~N
4 1
CH, CH, CH, C,H,
pK, 4,75 3,36 3,33 3,23 3,07 4,20 3,12

Ammoniy kation (bog’langan kislota)ning spituvchi (suv) molekulalari bilan
vodorod bog’ hosil qilishi (solg‘vatlanishi) natijasida uchlamchi aminlarda bunday
anomaliya kuzatiladi:
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Solvatlanish gancha kuchli (vodorod bog’lar gancha ko‘p) bo‘lsa, kation shuncha
barqgaror. Birlamchi amindan uchlamchiga o‘tilganda vodorod bog’lar kamayib, ammoniy
kationi barqarorligi va muvofiq. ravishda asoslik kuchi ham susayadi.

Shunday qilib, NH3<RNH,<R;NH<R3N qatorda musbat induktiv effekt asoslik
kuchini orttirsa, solg‘vatlanish tufayli u kamayadi. Alifatik aminlarning asoslik kuchiga
solg‘vatlanishning katta tahsir ko‘rsatishini quyidagi misoldan bilish mumkin. Butil-
aminlarning erituvchy xlorbenzoldagi asoslik kuchi S4NgMN2<; <C4Hg),NH< (C4Hy);N
tartabda o‘zgaradi va induktiv effekt xulosasiga mos keladi. Erituvchi sifatida suv
olinganda izchillik buziladi. Bunda rK, birlamchi, ikkilamchi, uchlamchi aminlar uchun
muvofiq ravishda 3,39; 2,72 va 4,13 ga teng. To‘rtlamchi alkil-ammoniy tuzlari (R4N+X,
X —GI, Vg, J) ga kumush gidroksid tahsir ettirilganda asoslik kuchi ishqorlar bilan
tenglashadigan birikma (R4N-+’H) hosil bo‘ladi. Bu blrikmalar to‘rtlamchi asoslar
deyiladi. Ularning asos xossalarining kuchliligi quyidagicha tushuntiriladi: R4N+’H 1on
birikma, u dastlabki aminga o‘ta olmaydi. Uchlamchi, ikkilamchi va birlamchi aminlarda
esa bunday imkoniyat mavjud. Masalan, uchlamchi amin tuziga kumush gidroksid tahsir
ettirilganda ushbu reaktsiya beradi:

[R,NHI*X~ 4+ OH™ — [R,NH]|+OH"
[R,NH]*OH~—>RNX + H,0

To‘rtlamchi asos [R4N]+’H~4=t[R4N]-b + ON~ kabi dissotsiatsiyalanishi mumkin
xolos, beshlang’ich aminga esa o‘ta olmaydi.

Birikmaning asoslik xossasiga mezomeriya ham mahlum da-rajada tahsir ko‘rsatadi.
Mezomeriya bog’langan kislota, yahni proton birikishidan hosil bo‘lgan kationni




barqarorlashtirsa, asoslik kuchi keskin ortadi.Aksincha, delokallanish dastlabki aminni
barqaror qilsa, asoslik kamayadi. Masalan, anilin molekulasining alifatik aminlarga
nisbatan kuchsiz asos ekanligi anilin molekulasining aniliniy kationiga nisbatan
barqarorligi va aromatik xalkaning elektrmanfiyligi bilan tushuntiriladi:
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Aniliniy kation (5.7) da azot atomining elektron juftiga proton birikkani uchun
bunday delokallanishga imkoni yo‘q. Anilinning (rK; 9,38) tsiklsgeksilaminga (rK; 3,32)
nisbatan kuchsiz asos ekanligi fikrkmizni tasdiglaydi. Anilindagi aromatik halqaga
elektrmanfiy o‘rinbosarning kiritilishi asoslikni kamaytiradi, elektrondonor o‘rinbosarlar
(NH2, ‘CH3, CHg) uni oshiradi.
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5.7
H (CH; —N —CHy)

i l
Difenilamin (CsH;—N—CsHs) juda kuchsiz asos, trifenilamin CeH; da esa
— J tufayln asoslik xossalar umuman yo‘q.

Geterotsiklnk asoslardan pyaridin va pnrrol haqida to‘xtalib o‘tamiz. Pyaridnn
anilindan kuchin (rK, 8,96), alifatik amvdlarga nisbatan esa kuchsiz asos hisoblanadi.
Uning strukturasi
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/AT /T Fkatorda umumtashmagai jufgnyang  bgrilyashi  qiyinlashib,
asoslik kuchya ham kamayib beradi.

Pirroldagi azotning u bilan bog’langan uglerodga nisbatan zlektromanfiyligi kam.
Piridinda aksincha azotning uglerod-ga nisbatan elektrmanfiyligi yukori.

Shunga ko‘ra pirrol:




\\/ /
NH
pnridinga nnsbatan juda kuchziz asos (rqa 13,6). Bundan tashqari, pyarreldagi azet
atominnng umumlashmagan jufti halkadagi l-elektronlar sistemasiga o‘tganya uchun ham
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pirrel melekulasi beg’langan kislota an ga nisbatan barqarordir.

To‘la qaytarilgan pdrrol-pyarrolndin (\\ﬁ) nnng kuchli asosligi (rK, 2,73)
aytilganlarni tasdiglaydi.

3-amaanii MmamryJaot. Opraavuk OMpUKMaIapHA WHIMBHIya X0JIaTa aXKpaTHO OJIUIII Ba
TY3WIMIIWHYA TaAKUK TUILL. (2 coam)

Tabiiy birikmalarni xomashyodan ajratib olish uchun turli usullar ishlab chigarilgan.
Ularni ikkita katta guruhga sinflash mumkin.

1. Ma’lum sinf moddalarni magsadli olish uchun alohida usul qo’llaniladi.
2. Agar xomashyo tarkibidagi barcha birikmalarni bir tajribada ajratib olish
magsadi qo’yiladigan bo’lsa, kompleks usul ishlatiladi.

Tabiiy birikmalarni xomashyodan kompleks ajratib olish

Ekstraksiyaga tayyorlangan xomashyo
96% li etil spirti |
Spirtli ekstrakt

vakuumda haydash |

Mumsimon aralashma




xloroform 1

Xloroformli eritma

25% i NH,OH 5% li H,S0, 5% li NaOH

Organik kislotalar Alkaloidlar Fenollar Neytral modda||ar

SN\

1 5% li NaOH
Efir ekstrakti Xloroform ekstrakti
Chigish unumi

(jami miqdori)

Alkaloidlarni xomashyodan ajratib olish

Ekstraktsiyaga tayyorlangan xomashyo

25%li NH,OH 1

Asos holatga o'tkazilgan alkaloidli xomashyo

xloroform l




Xloroform ekstrakti

5%li H,S0, L

Alkaloidlar aralashmasi

./ \

5% li NaOH

Efir ekstrakti Xloroform ekstrakti

~N S

CHiqgish unumi
(jami miqdori)
OKcunnapiu XoMauwiéoan a)cpamuo oauud.

Ogsillar o’simliklar, hayvon to’qimasidan, mikroorganizmlardan maxsus usullar
orgali ajratib olinadi. Buning uchun dastlab biologik material maydalanib gomogen
holatga keltiriladi. Ko’pchilik holatlarda gomogenizatorda, maxsus tegirmonlarda
maydalandi. So’ngra ultratovush, vaqti-vaqti bilan muzlatish va eritish,”azot bombasi”
kabi usullardan foydalaniladi. Masalan, mikroorganizmlardan ogsil ajratib olishda hujayra
suspenziyasiga yugori bosim ostida azot berilib, tezda bosim pasaytiriladi. Bunda hujayra
oson parchalanib, oqgsil eritmaga o’tadi. Agar mahsulot juda ko’p marta muzlatib -
eritiladigan bo’lsa, muz kristallari hujayra devorini parchalaydi. Odatda ogsillar tabiatiga
ko’ra tuzlar va har xil organik moddalarning eritmalari yordamida ajratib olinadilar.
Ogsillarni eruvchanligi eritma pH iga bog’liq. Keyingi vaqtda ularni ajratish uchun bufer
eritmalardan ham foydalanilmoqda. Ogsillarni ekstraktsiyalab olgandan so’ng fraksiyalab
bir-biridan ajratiladi. Tuzlar yordamida cho’ktirish ularni fraksiyalashda eng oson usul
hisoblanadi. Turli konsentratsiyali eritmalar hosil gilib ogsillarni bir-biridan ajratish
mumkin. Ayrim ogsillarni cho’ktirishda og’ir metallar (Hg,Zn,Cd, Ba, Pb, Cu)
tuzidan foydalaniladi. Ogsillarni organik erituvchilar yordamida fraksiyalash usuli ham




ularning eruvchanligiga asoslanadi. Hozir ogsillarni fraksiyalashda ultratsentrifugalash,
elektroforez  xromatografiya va immunobiologik  fraksiyalash  usullari  keng
go’llanilmoqda. Yuqoridagi usullar bilan ajratib olingan ogsillar tarkibida doimo
qo’shimcha moddalar bo’ladi. Ular tarkibida tuz ionlar ko’p uchraydi. Ogsillarni ulardan
tozalash uchun dializ, elektrodializ, kristallantirish, gayta kristallantirish va gelfiltrlash
kabi usullardan foydalaniladi.

Nazorat savollari:

1. Quyi molekulyar bioregulyator deganda nimani tushunsiz?

2. Steroidlar tuzilishi asosida ganady sistema yotadi?

3. Steroid birikmalari ganday funktsiyalarni bajaradi?

4. Tabiiy birikmalar gatoriga ganday sinflar kiritiladi.

5. Quyi molekulyar bioregulyator gatoriga ganday sinflar kiritiladi.

6. Tabiiy birikmalarni xomshyodan ajratib olishning ganday usullarini bilasiz?
7. Ajratib olishning ganday usuli eng samarali hisoblanadi?

4-amanuii MaryJaoT: 3amoHaBuil Opranuk KuMme: Taxxpuoda Ba uctTukooap. Kumé
COXACUHUHT WIMHUH I0TYKJIapH Ba yJiapJaH KUME TabauMua (oiinananuiil. Y30€KUCTOH
KUMErapJIapHUHT IOTYKIapH. (2 coam)

MyTaxaccucnapHUHT MabJIyMOTHUTAa Kypa, XO3Up XaxoH ¢apmaleBThKa CaHoaTuia
doitnanannnaéTrad npenapaTiapHUHT UMK (ou3ra SKUHU TaOuuil OMpuKManap acocuaa
spaTwirad. bezapap Ba roKopu caMmapaJopinKKa 3ra OyHaail mudo BocuTanapura 3XTHEK
KyHJaH-KyHTra opTMoKAa. by wiM-an ¢aonuaruan siHaaa TaKOMWIIAIITUPULIHU, UIFOP
TaXpruOaHU OMMAJNIAIITUPUINIHY, MHoOaxI rTuéxjapaad TaOuuil OuMpukManap axparud
OJIMIIl Ba yJap/laH amaiaa camapaiu (oijganaHuira HyHaITUPUWITaH TEXHOJIOTHSUIAPHU
KEHT Tapful 3TUILITHHU TaK030 ATAETUP.

AlHM TTaliTa OIMMITAPUMHU3 TOMOHHIaH TaOuui OMpUKMaIapaH SHTH OUOJIOTUK (Baos
KylIuMyasiap aXpaTtuO OJMIl, YCUMIMKIAP YCUIIMHM TE3JIAIITUPYBUM IOKOPU camapaliv
CTUMYJIITOpJIAp  sipaTuil, TaOuuid OupuKManap KUMECH Ba  TEXHOJOTHSICUHU
TaKOMWUTAIITUPUIITA HYHANTUPUIITAH YTTU3ra IKUH JAaBjiaT TPAHTU Ba OMp Heya XalaKapo
Joinxanap Oyinda onmub Oopuiaa€Tran WUIMUN U3JIAHUIIUIAD XA HATWXKajgap OepMoKia.
Nnm-banuMu3HUHT OyHIAH CAIMOKIN FOTYKJIapU XOPWIKIMK MyTaxacCUCIap TOMOHHIaH
XaM bTUPOd ITHIAETHD.

Unrapm tuOOMETHUHT Oapua WYHATUIUIAPU CHHTApH OHKOJIOTHS COXachaa Xam
KacaJUTMKJIap KUMEBUHM yCyIiia OJIMHTaH Jopuiiap OuiaH JaBosiaHap 31, — aeiau Poccus
®dannap axkagemusicu llutonoruss mHctutryTH mpodeccopu bopuc Maprymuc. TaOuwmii




OvpuKManap KUMECH COXACHHUHI PHUBOXJIAHUIIM aHa IIyHJal XacTaJluKIApHU
YCUMIIMKJIApJIaH OJIMHTaH MpernapaTiap OWaH AaBoJiall UCTHKOOJUIapUHHU o4nu. by a3ca
WJIMUW W3JaHUIUIAP KYJIAMUHU SHAJ1a KEHTAUTUPHUIIHU TaKO30 3TMOK/A.

V36eKHCTOHHIHT YCHMIIMK JYHECH FOAT paHr-6apanr. By Xyay/aia AyHEHMHT GOIIKa
MUHTaKaJIapuja ydypamMalurad O53HAEMHUK Typiap Xylaa kynm, — gedaun MapOypr
(I'epmanus) yauBepcutetu (papmarieBTuka (akynbTeTu npodeccopu Muxaen Koitzren. —
ONMMIIAPUHTU3 IOPTUHTU3 (PIOPACHHUHT Y3UTa XOC XYCYCUSITJIADUHU KEHT YPraHMII
103acuZiaH  4yKyp WIMUN u3naHunuiap onud Oopmokma. by kapaénpma xaikapo
XaMKOPJIMKKA KEHI WYN oumiaranu (aH TapaKKUETUHU sHAJa FOKCAJITHPUII Ba YHHUHT
IOTYKJIapuaaH >KaMUST PUBOXKH Wynuaa doifnamaHuiiga MyxuMm omMun Oynmaétup. AHa
IIyHJall MUMKOHUATIapAaH Qoiinanannd, OM3 XaM Y30€KMCTOHJIMK OOTaHMKIap OwliaH
XaMKOPJIMKA UMUK JJOMMXaJapHU aMmalira OIIUPMOKIaMU3.

Veummuk  Mommanapd KHUMECHHMHT Hasapuil Ba aMaiuii Macajaigapd, Tabumii
OupukManap KUMECH, TEXHOJIOTHACH Ba (hapMaKOJOTUACHHUHI HCTHKOOJIapUra Ouj
UIUIap TUHIJIAHAIM Ba MyXokama KuwinHajau. by Oopana mamiiakaTUMU3 Ba KaXOH HIIM-
dbaHu Kynra KUpUTAETTaH OTYKJIap, CYMMUHU KyTa€Tran 1013ap0 Bazudanap Ba Xajakapo
XaMKOPJIMK aJIOKAJIApUHU KEHTaUTUPHILTa TOMpP Macaianap Xycycuaa (GUKp aaManiniaim.

OTWJ COUPTHU - TyHENA SHT KYTl CUHTE3 KWJIMHYBYM Ba THOOMETIA KEHT KYJUTAHIITYBYU
Maxcynotiapaan oupu qup. Iy Gouc, sTaHoNra GYIraH Tanad aHua IOKOPH. Y36EKUCTOH
Pecrry6mikacu ®annmap akanemuscn C.FOHYcOB HOMIM YCHMIMK MOIANapd KHMECH
WHCTUTYTH OJIUMJIAPU IIHUPHUH KYXOPUAAH ATAHOJ OJUIIHUHT SHTU YCYJIMHHU SPATHIIIH.
Ymly uXTUpo CIUPT OJUII YUYH KYXOpHU YCUMIIMTM XOM-all€cura siHrM ycyJjja WUIUIOB
Oepunigan noopar. YHIa 3TaHOJ OJUIIHUHT UKKH YCyJIW Takiu( STWUIraH Ba aliHaH IIy
KUXaTH OUJIaH MyXHM axamHsTra sra. byHWHT HaTWXacuaa YCUMIUKHUHT MOS KUCMH Ba
JIOHUJIAH MIaKap MOJAAIaph YUKUIITN caMapacH KyTiasiu.

V36exncron ®annap AKageMHsICH YCHMIMK MOANANapy KUMECH MHCTUTYTH, ITombina
Xank PecnyOnukacu BapiiaBa naBiat yHUBEPCUTETUHUHT OMOJIOTHS Ba KUME MapKas3iapu
Xamua ~ Y36ekMcTOH ~ Mumuii  YHMBEPCHTCTHHMHT  OHOJOTHS  (aKy/IbTeTHHH
MyTaxacCHClIapu ypTacuaa y4 TOMOHJIaMa ¥y3ap0o XaMKOPJIUK HUIUIApUHU OO OopuIl
TYFpUcHAaru OUTUM Macajaiapu Kypuo YUKUIIN.

Tabuat uHCOH sitmam (aoTUATUHU SIXIIWIANT YIYH KV TyplIard Tabuuii pecypciapra
sragup. XycycaH, Y30eKHCTOH y3Mra XoC MKIMMH, TOFIMK XyAyIJIapH, 4yi-aaupiapura
ara Oynrannuru ca6abiu MamjiakaTUMU3 XyAyJuaa Ycaaural Kyn TypAard YCUMIIUKIIAp
JyHEHMHT Kyn xoitmapuna yemaiimu. 1y ca6abmu Vi6exncron Panmap AKaaeMHUsCH,
V36exucron Mummmii VYuuBepcutetn Xamna [lompmia Xank PecmyOmmkxacu Bapriasa
JaBJaT YHUBEPCUTETUHUHT OWOJIOTHS Ba KMME MapKasziapu ypracuaa (apmaieBTHKa
COXAaCHHHU  PHUBOXJIAHTUpHUII, TaOuuid  ycumiukiaapaad  (Goigananu®d  KOCMETHK
MaxCyJIOTJIapHU MIUIA0 YMKApHIIl MaKCaJuJard yd TOMOHJaMa ¥3apo XaMKOPJIMK
OUTHUMIIADUHU UNUIA0 YMKUII [O3aCHJIaH KeJMINYB TaJAOUpH TalIKUJUIAIITUPUIIIN.




VYupamyBaa ¥y3apo KenaXakJard XaMKOPJIMK JIOMMXaJapyuHU aMmaira OLIHWPUIL,
Oupramukaa ¢apmareBTUKa COXAaCHHU  PUBOXKIIAHTHUPHIN, WKTUMOWUM  COXaJard
aJIOKaJapHU KEHIaWTHPHII MAacAIAJIApY MyXOKaMa KUJIUH/IH.

by Oopana Ilonpma Xank Pecnybmukacununr Bapmasa J[laBiat yHuBepcHUTETH
npodeccopu "Y3Penopt" AA MyxOupura OepraH MHTEpPBIOCHIA IITYHJAW JeIU: MEHUHT
V36ekucTon JaBnatr Mwuinii yHUBEepCUTETH OujiaH ajokaMm 1980 HummaH MaBxKyIIup.
SIHrU TeXHWIIOTHsIAp acocuaa KUME MaxCyJOTIAPUHHM, )KYMIIAIaH, KOCMETHKA COXachia
SHTU TypJaru MaxcCyJOTJIapHU OJuIl Kepak. by Typmarm y3apo XaMKOPJIHK
JapiaTiIapuMHA3 ypTacuaard ajoKaJlapHM MyCTaxKamJjallra, y3apo JOWuXajlapHU
aManuérra TaJOMK ATHUILTA XU3MaT KUJIaau Ae0 yMU KujlaMaH.

Ilyauaraex, Y30ekuctoH ®annmap AKaIeMHSCH YCHMIMK MOJIANIApH  KHMECH
WHCTUTYTH JUPEKTOPUHUHT ¢aH Oyitmua YpunOocapu H.AOnynnaeB ¥3 WHTEpBIOCHIA
myHaa GukpHU Omiaupau: BusHMHT acocuii MakcaauMu3, TaOWUM YCUMIIMKIIap/aH
OJIMHAJUTaH OMOJIOTHK (haosl MOJJAIapHU KOCMETHKA HyHamuImuaaaMaiueéTra KyJanl.
KocMmetukana Tabumii MoajganapHU KYJUIAHUIT MyaMMOCH XO3Up OWUpUHYM YpuHIA
Typaau. YyHkd TaOuui Mojjanap XyCyCHUATH Ba axaMuATH y3ura xocaup. TaOuataaru
xap Oup mMojana aiiHaH OUpPOH OWp MakKcaj YUyH sIpaTUITaH, XyCycaH YCHUMIIMKIIAP XaM.
Vnapuunr xap Oupunu y3 Ouosioruk (aoymmuru 6op. buz ymly Qaonnukau aHukao0,
TYFpU UYHaAIUIIIA UIlTaTa OUIIcak, XalK Xy Kalurura Kyrad xuccamus oynaau".

2.2. BUOOpraHuk Ba yCHMMJIMK MO/IAJIapPU KUMECHHHUHT 10/13ap0 HyHAIUIILIapH
xamJa OYI'yHIH KyHJIArd acoCHil IOTYKJIapu Ba MyaMMOJIapH.
buoopranuk kumé danu yrran acpauHr 60-70-inimapuaa Takuil TOMUO pUBOXKIaHA

oouutarad. Tabumii Ouonoruk (aon OUPUKMAIAPHUHT TY3WIMIIM Ba (DYHKLIHUSICUHU
YpraHuim, TUPUK OpraHusmiaap (GaoNUsITUHUHT OMOKUMEBUM, OnopU3NKaBHl Ba
MOJIEKYJIAP-TEHETUK MEXaHU3MJIADUHU YpraHull, OWOJOrHK (aona OUpHUKMaTapHUHT
TabCHP MEXAHU3MIIAPVMHHU XyKalpa Ba MOJEKYJSAp Japaxkalap[a ypraHull Ba yJiap TabCHP
KWIaJUrad caMapaid HUUIOHJApHU aHUKJIAIl, JOpU Ipernapariapy, O3UK-OBKAaT
MaxCyJIOTIApUHUHT OMOXaB(CU3IUTHHN JUATHOCTHKA KUJIHII Ba YHHU 0axoJall yuyyH TeCT-
cuUcTeMalap, YCUMIMKJIAPHU KUMEBHIM XMMOSI KUJIUII BOCHUTAJIApUHHU HUILIA0 YMKHILI Ba
OMOTEXHOJIOTHUSI MeTOoJjIapu €pAamMuaa KYpCaTKUWIApU SXIIMJIAHTaH KHUIUIOK XY XKaIHK
MaxCyJIOTJapUHU spaTtuill OyTyH AYHE OJMMIIAPMHUHT acocuil BaszudanapuiaH Oupu
XUCOOJIaHaIH.

1973 #iunpa TomkeHT paBnat yHuBepcuTeTd “Tabuuit Oupukmanap Kumécu’
nabopatopusicu, kKadeapacu Ba Fy3a IEIUTION03ach KUMECH, TexXHOJOTHsICH Mmmmii-
TaAKUKOT MHCTUTYTHHHHT Fy3a KUMECH J1abopaTopusicu 6azacuia 0YIuM TallKHII STUITaH
6y1u6, y 1977 iimm V3P ®A Broopranuk KMME HHCTHTYTUIA ailIAHTHPHIITAH.

Fy3a Ttapkubumaru mMojnanapHd KOMIUIEKC KHUMEBHMM YpraHuin yTa camapaiu
SKAHJIMTH AHUKJIAHTaH Ba Y30EKMCTOHHUHI YIIOY acOCHil TEeXHHK SKMHMHM KMMMATIIH




Mojanapra 0o skaHiuru kypcatu6 Oepwiradn. Kynm Muimuk TaaKukoTIap HaTHUXacuaa
100 man opTUK MHIUBHAya] OMpPUKMaJap, IIyJap KaTOpua OPraHuK, EF KUCIOTaIapy Ba
AMUHOKHUCIIOTAJIAp, IOKOPH MOJIEKYJIIp CHOUPTIAp Ba YIVIEBOJOPOAJIAp, YIJIEBOIJIAp,
BUTAaMHHIIAp, Kymiad mnonudenon Oupukmanap ((raBoHOMmIap, aHTOIMAHIIAP,
JeMKOAHTOIIMAHIAp, TaHWHJIAp, TOCCUIION Ba OOIIKanap) axparuOd OJIMHTaH Ba
ypraumwnrad. ['occunon acocupga 200 maH OpPTUK XOCWJIalapyd CHHTE3JlaHraH OYiuo,
yJIapHU CTPYKTypaBUN-(QYHKIIMOHAT TaxXJIMWJI KWIMII HATWXKAcUla YJIApHUHT Oab3uiapu
ycMmanapra Kapuid, HUMMYHOMOJYJIJIOBYM, BHUpYycClapra Kapiid, HHTepdepoH HILIad
YUKapyBud Ba Oomika (aommukiapra sra 3KaHJIMKIApH Kypcatu® Oepuiran Ba yiap
acocHJla OpruHajl MaxaJuIuil JOpUBOp Mpenapatiap spaTuiraH.

TaaKuKOTIap HATWXKACKUA HWHCTUTYT (DAOJUATUHUHI MapKazuil WyHaIuIUIapuaaH
Oupu XHucOONaHraH YCHUMIIMK Ba  XaWBOHJApJaH  aXpaTWiraH  OKCHJI-TICTITH]L
OHOpPEryJISTOPIAPUHUHT TY3WIHIIK Ba TAbCUP MEXaHW3MHU aHUKJIAHTaH, OUPUHYM MapTa
ouoperyisTopaapHUHr (nedonraHT Ba STWIEHHUHT Fy3a OuiaH) ¥3apo TabCUp OSTHUII
MexaHusmiapu ounb Oepuiran, Oy osca Fy3aHuHT jaedoiuanus cababimapu Ba Oy
xapa€Hiapaa OUOperyIsTOPIAPHUHT POJIUHU aHUKJIAIl HMKOHUHU Oep/u.

V3P ®A akagemuk O.C.Connkos Homuaaru bruoopranuk kumé uHCTHTYTH 1977 iinmm
Tamkui tonrad, 2012 i yHuHr TapkuOura buokumé mHCTUTYTH Ba PU3HOJIOTUS Ba
Oonodu3uka WHCTUTYTHHUHT WIMHM MOTeHIMaIU KyumuiradH. UHCTUTYT OyryHTH KyHza
Buoopranuk KuMé coxacu Oyitmua daomust ropuTHO kenaérran Ypra Ocuéna srona
UMUK MapKa3 XucoOmaHaIu
Namui TAAKUKOTJIAPHUHT ACOCHI MYHAJIMILJIAPH:

. * Ta0uuii 6MoJIOTHUK (haos1 OMPUKMATAPHUHT TY3UJIUIIHN Ba GPYHKUMACUHH YPraHUIL;

. * HOpMa Ba TYpJIM NaTOJOTHsIIapAa TUPUK OpraHu3miap (HhaoausiTHHUHT
OMOKUMEBUI, OMO(PU3NKABUI Ba MOJIEKYJISIP-TEHETHK MEXaHU3MJIAPUHU YPTaHMILL

. * Onosoruk (paoa OUPUKMAIAPHUHT TAbCUP MEXAHU3MJIAPUHU Xy Kaiipa Ba
MOJIEKYJISp Aapa)kaiapja YpraHulll Ba yjaap TabCUP KUJIaJAUTaH caMapalid HUIIOHJIAPHU
aHUKJIaI,

. J0pH Mpenapatiapy, 03UK-0BKAT MaxCyJIOTIAPUHUHT OMOXaBPCU3IUTUHU
JMArHOCTHKA KWJIMII Ba YHU 0axoJalll y4yH TeCT-CUcTeManap, YCUMIMKIApHA KUMEBUI
XUMOSI KWJIUII BOCUTAJAPUHU MIIJIA0 YMKUII Ba OMOTEXHOJIOTUSI METOAJIapH €paMua
KYpcaTKA4WwIapy SAXIIUIIAHTaH KALUIOK XYKAIUK MaxCyJOTIapUHU SPATHILL

. * MaxaJUIMM YCUMJIMK Ba XaliBOH XOMAIIEIApU acOCUIa OPruHail JOPUBOP
BOCUTAJIAPHU SPATHIII,

. * YCUMITUKJIAP Ba KUIUIOK XY KAJIUTH MaXCYJIOTIAPHUHH SKOJIOTUK XaBPCU3 XUMOS
BOCUTAJIAPVHU SPATHIII,

. * VCUMJIMK Ba XaMBOH XOMAIIECUJAH HWKKWIAMYMA MAaxXCyJOTJapHU KauTa
UIUTAITHUHT WIMHAA XaQXMA0P TEXHOJIOTUSUIAPUHU UITa0 YUKUIL Ba Y3IalITHPULI.
. dyHIaMeHTAJ TAAKHUKOTJIAPHUHT MYXHM HATHKAJIAPH:




- Malvaseae ycuminru Ba aHbaHaBUH 03yKa YCUMIIMKIQPUHUHT YPYFUIAH aXpaTHO
OJIMHTaH OMOIMJA MEeNTHUJIAPHUHT (HU3HKABUH-KUMEBUN XapaKTepUCTUKACH, MUKPOO Ba
MHCEKTUIMATa Kapimu (GaoJUMKiIapu cucteMaTuk Vypranwigu. [lentumnapuunr H-
OXUpHJIaTH aMUHOKHCIIOTa KETMa-KeTIUKJIapyu Ba FY3aHUHT BWJITra YUIAMITHIAK
napaxkacu OwiaH ¢apKiaHaAuraH TyYpJad HaBlapyd Ba JIMHUSUIApUIArd  OUOLMI
NEeNTUUIAPHUHT MUKJIOPH, YJIApHUHT QyHrunuj (aoumru Ba 3aMOypyF KacajUMKIapu
OuJiaH 3apapJlaHUIId YpTacuaaru OOFIUKIMK YpHATWIIU. Fy3anapHuHr 6apya HaBiapuaa
2C anOymuHIIapra KUpPYBUM MOJeKyissp ofupiura 10635 Jla Oynran mnoiumentun
MaBKY[JINTY aHUKJIaHIU. Typiu HaBIM FY3aJapHUHT MMaTOreHjapra yngaMmaurya Ba 2C
anOyMHUHIIAp MUKIOpPU YpTacuaaru OOFIMKIWK aHUKIaHau. Fy3ara matoreH roKKaHUIaH
KeWMH yHJard XUMOsl OKcwiuiapu - 1,3-0-TJIroKaHa3a Ba XWTHHA3ajdap OMOCHHTE3MHUHT
TE3JIMTU Ba YHUHTUMJAMIIWIIMTU YpTacujard OOFIMKIMK aHUKIAHAW. FYy3aHuHr sHrH
HaBJIapH Ba JIMHUSUIAPUHUHT BUJITra YUJAMIIMIIMTUHU Oaxosail y4yH XuTuHaza Ba 1,3-f-
INII0OKaHa3a MUKJIOPUHU HMMYHO(EpPMEHT TaxXJIWJl KWIMII Hyaum OuilaH TecT-cucreMa
unuad yuKwiad. Fy3aHuHr OYMK ypyFiM JMHMSICHIAH LEJUII0JIO3a CUHTE3JIaHUIINHU
cycaWTUpagural OKCWJI aXpaTuO OJUHIU. YOy OKCHUJIHUHI IEJUTI0J03a OMOCHUHTE3Ura
TabCUPHU YpPraHwiau Ba OyHAA LEJUTI003a XOCHJ OYJIMIIN CyCalraHIurd aHUKJIAHAHM.
AcKpaTtu0 OJMHTaH OKCWJI MIEJUTI0JIO3a XOCWJI OYNHIIMAA MIITHUPOK ATaguraH acocui
(dbepMeHT — TIIIOKaHCUHTETa3aHUHT (aoJuTUruHu 94%ra nmacaTupaay Ba y YUTUTIAPHUHT
TYKJIQHUIIINTA )KaBOOTap T€H-UHTUONTOP MapKepH cudaTuga KU3UKUII YHFOTAIH.

KoMruiekcnapHuHT JUNug MaTpUKC OMIIaH ¥3apo TabCcHUpJalliraHua TapyaiaHuIIH
XMCOOUIa TOCCUION Ba YHHUHTI XOCHWJIQJAPUHUHI MOJIEKyJanapu Junuja (aszara yTuiam
kypcatu6d Oepunan. Mabiaym OYIuIIMya, rOCCUMOIHUHT CyB/a 3pyBYaH KOMILJIEKCIapH Ba
YHUHT XOCWUJIaJapyu CyBJAa ASPYBUaHJIUTH cababiu Bupychapra Kapmu (aoyuiMkka 3ra
Oynran AOPUBOP BOCUTANAPHU SIPATUIL YUYH DHI caMapalid XHcoOiIaHaau. I 0CCUIIONHUHT
nesipiu 0apya Kyl MOJIEKYJIsIp MOAAaiapy OuiiaH Oupra OMpUKMa XOCHUJl KUJIaAUuraH HOEO
Ba YHHMBEpPCAJ KJIATPATOTeH OMPUKMA dKAHJINTY aHUKJIAHIN, YHUBEpCA XY KaHUHIapHUHT
KJIaTpariapura MOJIUMOPPHU3M XOJUCAaCH XOC OSKAHJIUTM aHUKJIAHAW, - TOMOTeH Ba
reTeporeH MyxuTJapAa KapOOKCHUMETWILEIUII0N03a Ba HEJUI0JI03a  CyJI(paTHHUHT
CTPYKTypaJaHWIIN VpPraHWIAW. DHUPUKTUpHUITaH MaxCyJIOTHHHT CTPYKTypacu Ba
(bu3MKaBUI-KUMEBUN XOcCcallapura TabCUpU, OMPUKTUPUIAETTAaH areHTHUHT (DYHKIIMOHAT
TYPYXJIJApUHUHT TaOWaTH, YHUHT KaTTaJUTH Ba MaKpPOMOJEKYJAaHUHT KOH(OpMaImoH
X0JIaTH ~ KypcaTuO  OepwiaM,  MmapaMmeTpiiapuy  MOJIeKyJsap  OolIKapwiiaJuraH
noJiucaxapuaiap CyJd(paTUHUHT CHHTE3W KOHYHUSTIApU AaHUKJIAHIW, YJIAQpPHUHT
bu3MKaBU-KUMEBUI TIapaMeTpiapu TaBcu(dIaHau Ba OWPUHYM MapTa YJIApPHUHT
MUKpoOIapra Kapiu (Haos SKaHIUTH aHUKJIAH !,

MyntupesuctenT Oakrepusuiap, Bupyciap (rematutr C, neiikemusi, OWTB-1)
[JIMKOMIPOTEUHJIApM  Ba  MPOTEOIVIMKAHJIAPHUHT  MOJIET  CTPYKTypajapu acocHja,
cysbdaTiianran MOHOCaxXapuaiap Ba noJiucaxapuaiap (raJakTOMaHHaH,




LEJUTI0J103a,IEKTHH, apaOMHOTaJlakTaH) MHUCOJIMIa KOMIIbIOTEpAa MOJeIIall yiau OusaH
KOMIUIEKCIIap MIUTad YUKWIIU. By KOMIUIeKciap matoreHaapHd KOMIUIEKC XOCHI KUJIHII
Uynu OwuinaH WHTHOMPIAHUIIMHU KypcaTaad; OJUHTaH HaTIbKamap Taxpubanapaa
1cOOTIIaHTaH;

bupunun mapra ycumiMk xomamécuaan ¢uTonaroreH Qaosuimkka sra 6ynaran 20
JlaH OPTUK FOMOI€H NEeNTHJIap aXpaTUO ONMHIU. YJIapHUHI MOJEKYJSAp napameTpiapu
Ba aMUHOKHUCIIOTa KETMa-KeTIMKJIapu, XamJa (UTonaTtoreH (aosulMKIapy aHUKJIAH[IU.
Axpatu® OJMHraH NEenTUJJIap FY3aHUHI TPAHCT€H HAaBJIApUHU SpaTUILIA MapKep
cupaTuia KU3UKHUII YHFoTaau. bupuHYM mapra OuMK Yypyriu Fy3aJaH Tojla XOCHI
OYIMIIMHU CyCaWTUpaIuTraH OKCUJI aXXpaTHO ONMHIM Ba TaBCU(DIAHIM, Fy3a TOJTACUHUHT
XOCHJI OYJTMITMHUHT MOJIEKYJISIP MEXaHU3MIIAPUHUHT JKUXAaTIapuaaH Oupu ound Oepuii.

Mabiym  Oynummya, xJ0pouiul  (IyOpEeCcCEHIUSCUHUHT  CIIEKTPal-KUHETHK
XapaKTepUCTHKANIapu aTpod-MyXUT LIApOUTIIapura Kapald ce3wiapiu aapaxana y3rapud
Typaau. Tynpok HIypiaHUIIM HATHKacuAa XJIOPOPUILTHUHT Jlazep OWIaH MHyCHUpJIaHTaH
(GiyopecceHIMACH  CHEKTPJIAPUHUHT  TYpJIM  ydyacTKajapuiard  HMHTEHCHUBIHUKIIAP
ypracunaru HUICOATHUHI OY3WJIMILN, CYB TAaHKUCIUTHAA 3ca (DIyOPECCEHUUSHUHT CYHMIII
BAKTUHUHI JOMMUWIUTH OpPTUIIM KypcaTu® Oepwinu. bupuHum mapra TepMuTiapra
KAaplIM MIUIATUIAAUTaH Y3Ura 4akupyBUM-MHCEKTULIU] Ty30KJapra KyWuil y4yH TaOuui
Ba CHUHTETHK AaTTPaKTaHTIAp - XallapOTJIapHUHI MeTaMop(o3ura TabCUp KWJIAAUTaH
MO/1aJIap OJUHIH.

Ha3zopar caBosiapu:

1.V36ekncron Mannap akageMHsICH Y CHMIIMK MOJIANapy KMMECH HHCTHTYTHA KaHail
naboparopusiap Uil ojub 6opanu?
2. Venmmmk Moaianapy KMMECH MHCTUTYTH/IA HEUTAIaH OPTUK alKaJOMIIap akpaTuo
OJINHTaH?
3.Kamduétnap Hatwkacuaa Kaujaai pannap By>KyJra KeJIuIy Ky3aTHIau?

DoiigaJaHIITaH aga0uéTaap
1. Paul T. Anastas, Julie B. Zimmerman. Innovations in Green Chemistry and Green
Engineering. Hardcover, Springer.Germany, 2013.
2. A. Valavanidis and T. Vlachogianni GREEN CHEMISTRY and GREEN
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5. Baodi Gou. Contemporary teaching strategies in general chemistry. The China
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6. A.K. Haghi. Modern Nanochemistry. Nova Science Publishers. USA, 2011.
7. Garry G. Azgaldov. Applied qualimetry: its origins errors and misconceptions.
Emerald Group Publishing Limited. 2011.




8. N.S. Merkulova, Linda M. Klabunde, Nanochemistry, Copyright 2013
9. Wolf E.L. Nanopiysics and nanotechnologiy. An introduction to Modern Concepts
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Dapmayesmuk KUME coxacuda sHeu Npenapamiap Oauul UIMULl MaoKUKOmiap
Hamudicacu cugamuoa

Cyurru Hwuiapaa SHI MyXUM KUMEBHMI PHUBOXKJIAHTAH CaHoatTiapaaH Oupu, Oy
dapmalleBTUKa CaHOATHAMP, MyXUM MaBKera 3ra OYiraH KarTa WHHOBAIMOH Fosuiap
acocusia ¥y3rapunuiap Oyiamokaa. PuBokiiaHran Mamiakariapaa ¢apmaleBTUKa Ba
dbapmaneBTUKa CaHOATH WIMHUM-TAJKUKOT MHCTUTYTJIApUa KWIMHAIUTAH WIMHA WIILIAp
HaTWXKacuaa OMp BAKTHUHT Y3uja SHTH IOKOPHM HAMyHaIM JOpWIAp MIUIa0 YUKApyBYU
KOpXOHajap acocua puBOXKIaHMOKAA.

dapmaneBTUKa caHoaTuJa WIUIA0 YuKapuiaéTraH KUMEBUM MoJanap, SbHU
Maxcyjiotiaap arpod-MyXuT XaB(PCU3IUTUra TabCUpP KUIMACIWUTH, WHCOH CaJIOMATIIUTH
YUYH COFJIMKHM CaKJall Koujaaapra puosi KWIMIIUIUTY SHT MyXUM Bazuda xucooaaHaau.

dapmalleBTUKa CaHOATHJIAH SIXIIU KYTU1a0 WMHTEHCUB (OMIaJaHUII y4yH MablyM
He(PT-KMME OONUIaHFUY MaTepuasuiap, aHbaHABUN CHUHTETHK HYHAIMIUIAp aHbaHaBUN
METO/JIAPHU, CAaHOAT )KapaCHJIap yUyH I0OKOpH dHEPTUs Tajadyiapu OYIUIINHY, TO3aJall Ba
UIIad YUKapuIl YUyH OpTraHUK dPUTYBUWIAP/IaH TYFPU TAHJIAIIHYA TaKa30 KUJIaIu.

['noban wmwukécna PapmaleBTUKa CaHOATU KUMEBUM OHI JIapoOMaJjIM  CaHOAT
XucoOaHaay, uiniad yukapwirad nopuiap kuiimatu (2008) ~ 740 mummapa $. 6ymuo,
xap v 5-6% Ycub opramu. PapmaleBTHKa caHOATHAA YIIOY JTOPUHUHT (0030p caBlio)
apmugan kynu AKHI ga (53,5%), EBpona Uttndoku mamnakarnapuaa 28% Ba Ocué-
Tunu okeanu (Snonusi, ABctpanus) aopwiap Kuitmatu 18,5% ga unuiad yuKapuiIaiu.
bemr mamnakatnapnan AKII, I'epmanus, byrok bpuranus, fAnonus Ba @PpaHius dHT
dbapMalieBTHKa CaHOATH PUBOXKIJIAHTaH JaBjiaTiap xucoomanaau (raodan GapmaieBTrka).

Jopu MaxcynoTiapu UILIad YyuKapuIll HaTHXKacuja ¢apMaleBTUKa caHoaTu Oolura
KYIIPOK YWKUHIW uuKapamu. bomka kum€ canoatu (HepT-kuméE, KyhiMa, KUMEBHIA
MoJIanap, MOJUMEP Ba XO0Ka30) MaxcyJjoTiapura HucbataH QapmarieBTUKa CaHOATH
OpraHUK CUHTETHUK MaxCyJoTiap UILIad YuKapuiaa KaMpoK YAKUHIWIAD YUKAPA]IH.

dapmarieBTUKa CaHOATH OPTaHUK CHHTETHK >kapaéHiap OWiIaH OOFIWK X0JIaTaa JOpU
unuiad YMKapuIl, aXXpaTUIl Ba YJAPHUHT MaxCyJIOTJIapUHU To3ajall YYyH TYpJIM XUJ
OpraHvk JSputyBuwiapian doigananuiaan. OpraHuk MaxCyJOTJIADHUHT MabiIyM
YUKUHIM KUMMaTH XaMJia YJIApHUHT 3aXapiiv XycycusTiaapu Oyiaau.

Oxwupru yH Wnvkaa dhapmaleBTukaaa KUMEBUMA FOsUTap TapFul KHJIyBYM Ba UILTA0
YUKAPYBUYWJIAPHUHT COHM OpPTHUINM OwjiaH wWnuiad YuKapuin  skapaéHIapUHUHT
caMapaJiopJIury OUIAN. DHI WHBECTUIUSIApH KarTa dapmareBTuka kKoMmmanusuiapaad (P




& JI) Oynumiapu SHTH JOPU yUYyH WIMUN TaJKUKOT Ba TapaKKUET KaMUTATIMHUHT
yIIymuaad Gon1aataHMOKIA.

CyB manOalapuHU CaHOAT YMKWUHAWIAPUIAH DKOJOTHK H(IOCTAHUIIN HATHXACUAA
JIOpYM Ba JOPUBOP MaxCyJloTiap ydyH Hadakar, Oankyd WIUIad YUKapWIl KOouJaiapu
u3yiapujad yukkaH. GapmarneBTrika caHoaTHa MIUIA0 YMKAPUIITHU TYFPU HyJra KyHuIn
y4yH KaM 3axapjid peareHTiapaaH ¢oiljanaHuil, YUKUHAM CyBJIap Ba KaTTUK
YUKWHIUIAPHA KaMaUTUPHII Kepak Oyiiaiu.

AKII nynénaru sHr karta (apmaileBTHKa KOMIIAHUSJIAPU dra, JOpU Ba THOOUM
MaxcysoTinapau 50% OpTHK UIUIA0 YHKAPaIH.

Opranuk >puTyBYH (hapMalleBTHKa CaHOATHIa MyXUM Macana xucobmanaau. Opranuk
sputyBumnapaad amnerodn (CH3COCH3), sranon (CH3CH2OH)nap kyn, kam 3axapu 60op
meranon (CH3OH), 2-npomanon (CH3C (OH) CH3), stun amnerar (CH3COOC2HSY),
u3onponui arerar, metun 3tun keton (CH3COCH2CH3), 1-Oyranon xamaa Oolka
KUMEBHI MOJ1allap KaM UIUIATHIIA]IH.

Xo3upja JaBaaTUMU3 pax0apu paxHaMOJIUTHA aMalira OIMPWIAETTal KEeHT KYIamin
UCIIOXOTIIap KapaéHuia TabJIUM, ninm-¢pax Ba uIuad YUKAPUILHH
WHTETPAlMSJIAIITAPUIITHN  KyYalTUpHUILTa aJloXuja HIbTHOOp KapaTWIMOKAA. byHUHT
HATIKACH YIJIapOK, MaMJaKaTUMU3 OJIMMJIIAPUHUHT WHHOBAIIMOH WIJIaHMAJIapH, yiap
TOMOHMJIAaH SpATWITaH WJIFOP TEXHOJOTHSIap COHU MWW CaiMH Kymaiind OopMoKia.
V36exnucTonHMHr G0if TaGO6OT JAYHECH, XyCycaH, XOpWXKAA VXIIAK HYK JIOpH
BOCHTaJapu Ba OWoNOTMK (paon Kymumyanap uniad dukKapuil UMKOHUHU OepaéTup.
Cyurru 20-iniia THCTUTYT MyTaXxacCHCIIapyu €TMULI TypAaH OPTUK YCUMIIMKHU YpraH/u,
fo3ra SKUH Tabuuit OupukMaiapHu axpatu0d ongu. Jlynéaa wik O6op TuOOMETIA
" ANNanuHAR" aHTHAPUTMUK TIPETIApaTh KOPHi >TUING, Y30eKICTOH Ba YeT 3J11a XasTHit
MYXHUM JOPY BOCUTAIAPH PYyHUXaTUTa KHPUTUILIH.

dapMaleBTUK KHME, YHHHT MyaMMOJApH Ba WHHOBALMSUIADH Y30EKHUCTOHMA
dbapMalieBTHKa coxXacuja yMyMUH KuimaTu 222.52 MJIH JIOJUIApHUA TAIIKWAJ KWJIaJuraH
»kamu 48 noiinxa amaira omupuiad. Yiaapaad 23Tacu 1y HUITHUHT Y3U1a€K sSKYHJIaHA U,
by xakuna Vs(bapMcaHoaT JIaBJIaT aKUSAIOPIMK KOHUIEPHUHUHT TOIIKEHTAA YTKa3WIraH,
dbapMalleBTHKa coXacura XOpPWXKUW MHBECTULMSJIAPHU >Kai0 KWW Macajajapura
OarvIUTaHraH MaTOyoT aHXKyMaHUAa auTUIIAN.

AcocaH 4eT 3JiJJaH MUMIOPT KWJIMHAJIWraH Ba Tajgabra MoOC JOpU BOCHUTAJIapUHU
unuiad yukapui Oyiinda KOopXOHaJapHW TAallIKWJ KWJIUIITa KapaTWiraH Johduxanapra
OupuHYM napaxanu YpTHOOp Oepwinamu. bynmap cupacura ropak-TOMHp KacayUTMKIApUHU
JaBoJIalira MyJDKaJUTaHTaH MUAJIAPOHAT (apMalleBTUK MOJJIACH aCOCUIATrd KarcyJiajau Ba
aMITyJiajy TpenapatiapHu Unuiad YMKapUIIHA Tamkuil Kuiunr’; JlopuBop sputmanap,
TabJeTKaIap, MaJixaMmJjiap Ba Iiamiap UIUiad YUKaApUITHU Takuwi Kuiuin”; dapmaneBTuk
Mo1aiap UIiad YUKAPUIITHYU TAIIKWI KWINIL CUHTapy JIoMuXaiap KUpaJu.




Oxupruitmiapgaa pecnybnvka dapmaineBTuka cadHoatura 300 MIH AOJJIAPIIMK
WHBECTULIMSUTIAD Kain® KuiauHTad Oynu0, ymapman 100 MiH  Jgoiiapu  XOPYDKHMA
unBectunusuiapaup. dapmaneBtrka coxacuga 48 Ta SHIM MHBECTUIIMOH JIOWHXA
aMasraolupuiIaIm.

<<§’3(1)apMcaH0aT>> JAK mawnymornapura kKaparadaa, Oy Wui pecnyOivka JOpu-
JapMOH caHoatujaa ymyMuil Kuiimatu 222,52 wuH.  AKIpomnapuratenr 48
SHTWJIOMUXaHUHTaMaJITAOIIMPHIIMIIN OeNTuIaHTal. Yiaapaad 23 Tacu 11y WUl OXUpHUraya
UIITaTymupuiiaad. XycycaH, ymoy Joluxaiap acocujia tajad :oKopu OyiaraH Ba yeTJaH
KeNTUPWIAETTAH JTOPH BOCUTAIAPUHY Y3UMHU3Ian M1ad YUKAPHUII Y31aTy THUIITaH.

byryurn xynna mammakatumus (apmanieBtuka canoatuaa 130 ra skuH KopxoHa
daomuaT KypcarMokaa. Yiapaax kapuito 90 Tacu “Y3papmcanoar” JAK THsuMumaru
kopxoHanapaup. Cyurru wumiapaa ¢gapm canoarura 300 muH. AKII mommapura TeHr
uHBecTunmsuiap xano stwinu. Yiaapauar 100 mun. Jlomtapu Oy TYrpumgan TYTpu XOpHK
CapMOSUTAPUIND. Y30EKHCTOHIArM MaBXKyJl JOPU-JapMOH KOPXOHANApH  KaIHTasIH
TY3WJIMACHJa YeT AJUIUK XaMKopiap yiaymu 36 GpousHu, Maxamnuil unuiad yukapyBuniap
xXuccacu 3ca 64 Gou3HU TaIKUI 3TMOK/IA.

Keitunru iwnmnapaa mMaBkKya KOPXOHAJIAPHUHI MIUIA0 YMKApUIl KyBBaTiapuJlaH
TymuK (Qorinanannmm Hatmwkacuna 30 Typmarm Ba 96 (dapmakoTepamneBTUK Typyxra
MaHCy0 MaxXaJUIHil TOPUBOCUTAIAPU UIUIA0 YMKApWiMO, ynap THOOUN amManuérra TaTOuK
stwau. Umab yukapuin xaxmu dca mabiar kypunumuaa 4,5 6apobapra yeau.

AJkanoujiap coxacuaa V36ekucTon onumiapuaan akagemukiiap C.HO.FOnycoB Ba
O.C. ComukoBHMHT Y3 miorupiyiapu OuiaH Oy coxajJa KWIraH WIUIApU aHya
canmokyiuaup. C.1O. FOnycoB karmid 3TraH KOHYHHSTra Kypa, ajlKajJouajiap 3pTa 6axopaa
VCUMJIMKHUHT €p YCTH KUCMIIapura, Ky3 ¢aciauga Oup WHITHKYCUMIIMKIAPHUHT YPYFUTa,
KYII MMJUIMK YCUMJIMKJIAPHUHT 3Ca MUE3U, WIIAU3U BAYPyFUIra MUKJIOP KUXATUIAAH DHI Ky
furunagn.  1943-93  immmapna Y3Gekucton  DAVYcumiuk  Mommamapu  KHMECH
uHcturytuaa C.1O. IOnycoB paxOapnuruga 29 owunara MaHcyO 266 YCUMIHMK TypH
Vpranwmmb, ynapaad 913 ankanoun axpatubonuaau. Typau rypyxjapra kupyBur 518
SHTY  aJKATOWJAHUHT TY3WIMIIMAHUKIAHIU. L[lWTHU3MH, TanaHTaMuH, JUKOPUH KaOu




npenapaTiapHUHT UIITA0YMKAPUII TEXHOJIOTHSCH SPATUIIU, XOJMHEcTepaszara KapIiu
JIE30KCHUIICTAaHUH THAPOXJIOpHU] Tpemapatd TomkeHT KuM€ (apManeBTHKa 3aBOIUIA
unurad uYukapwia OonutaHau. ApUTMHSITa KapIid JATEPIUH aJIKAJIOWUIU  acoChIa
npenapariap OJMITHUHT SHTU WYHAJIUIUIApU Oovmiigu. by mpemapatiapiaH aijanuHUH
THOOMET amManuéruyaa KyiaHa Oomuiaau. TuOOUET-OMOIOTHUS TAIAKUKOTIAPH YUyH OHp
KaTop OuopeakTuB Tmipenapatriap (OMOWMKYJIWH, aKOHUTHH,FEIHOTPUH, HMIIEPHUAIIUH,
HUTpapuH) oyiira MyBadhax Oy JIuHIN.

AWHM BakTaa sHa Oup SHrM HyHAIUII - 3axapid  3aMOypyFiIapjaH
aTKaNIoOuIap aXpartuOd OJWIN yCTHAA TAAKUKOT WIUIApH OJUO  OOpHUIMOKIA.
TubOuérna Typau KacaUIMKIAPHU  JaBOjamiga o37JaH  OPTUK  aJKaJIouIap
(MopduH,KOn€euH, Ko(heuH, »>(henpuH, CTPUXHUH, KOJIXAMHH, aTpPONHH, KOKauH,
rajJaHTaMUH,IIUTU3MH Ba K.K.) KYJUIAHWIMOKAA. AJKaJIOWJIApHUHT  Oab3wiapu
(Mac,aHaba3MH Ba HHUKOTHH CyJadaT) KUIUIOK XYKaJIUTWda HWHCEKTUIUI cudaTtuga
WILIATUIIA]IN.

Kamrapmannk  Ba  OaurwiaukHudar — "caGaOuumcu" XaM  alKJIOWIapaup.
TapkuOunaankanouanaap oynaran 6eroHa YCUMIMKIApHUHT Oab3uiapu (Mac, Kykmapas Ba

Casomnap
1. Batanumuzaru kuM€ coxacujia uliaral oJiuMiap/iad Kaiicu OupiIapuHUHT
IOTYKJIApUHU ailTub Oepa omacuz?
2. V36ekncTona KOOPIMHALIMOH GUPUKMaIap KUMECH (GaHUra KM acoc COTIH?
3. Kumésuii Monanap uiiad yukapuin Ba yaapaad QoiiaJaHull KaHaail MyaMMOJIapHH
KEeNTUpUO ynkapu?
6. dapmareBTHK KUMEHUHT MyaMMOJIapy HUMaiapaaH noopat?
7. ®apMalleBTUK KUMEHUHT PUBOMIIAHUIIM OYiiMYa SSTHTM MHHOBaLMSUIApU XaKuaa KaH1ai
MabIyMOTIapHU Ounacu3?
8. Hamanran, ®aproHa,
SAurunitynmaxapiaapuaakadIannoanMepiIapuILia0uMKapyBUMKOPXOHATIAPHUINTATYITaH ?
9.V 36eKHCTOH IO IMMEPKUMECHHUHI HIITATY IIAPUIN T aKa i CHOTMMHUHT HIIIAPHMAKCa
araMmyBO(UKXUCOOIaHa I ?
10. IonumepnapkuMécu6yitnuay 36eKiCTOHIaKaHCHOTNMIIAPHIIIONHOO0PHILIaH?

doiiganannJarad agaduériap:
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V. KEUCJIAP BAHKHA

Keiic-cragmHuMHI MaKkTadJapu

Kelic cmadu uwnab YyuKuwHUH2 UKKU

Ks1accuk Makmabu
/ \

MapBapa MaHyecTep
(Amepuka) (EBponapa)
\
Myammornu ea3ussimHuUHe e4UMUHU

monuwHu ypaaHuw dynu

/ \

froHa Tyfpu Kyn BapuaHTnu eunmnap
/
Xaxm
/ \
YHna6 caxudanu MaTHHU XaMmy 6MPMyHYa KaMPOK

Ba Kynnat unsmanapHu y3
umyura onagm

Keiicna myaMmMoHu 0epuil ycy/uiapu
1-ycya — MmyamMmMoOHHM Keicoior udoananm.

2-ycyJ — BasuATAard MyaMMo SKKoJ HudojanaHaad, JIKUH OyHJa Ba3USTHHUHT
3apyp JIeMeHTIapuaad Oupu (MacajiaH, MIEPUKIAp XaKUaaru) axoopoT OyamMaiau.

3-ycyJ1 — MaTH/1a Ba3usT CyObeKTIapu YpTacuaaru 3uJIIMAIT MaBXyM udoaaiaHaIu.

Hemak, kelic-cranu ycynd Tajabanapaa MyamMmo euuinja dangapapo Ouaumiap
oyiuHuU yprataau. by ycyn tanabanapaa KOTHUTUB CTPYKTYpaJIapHU PUBOKIAHTUPUIIINTA
om0 kenamu. lllynunraek, Tanaba akymra ce3uniapiau xucca Kymaan. Macanas, 1-pacmaa
KOOpPJIMHAIIMOH OMpHKMa Kentupwirad. Jlurana yrtum meramum OuiaH OMpPHKMa XOCHII
KUJTUII MYMKHUH. By »kapaéupma “aurang Hazapusich” TylryHuacu Oop. by Hazapus
KOOpJIMHALIMOH OHMpUKMa XOCWJI KWIAJuUraH peakius MEXaHU3MUHU TYIIyHTHUPHIL
MyMKHH. “KoopInMHanuoOH COH” TyllyHYacH OMPUKMAaHM CTPYKTypacu OwsiaH OOfnaiau.
Arap mapkasuil aToM Xap XWJ KOOpJAMHAIIMOH COHra 3ra 0yica, OMPpUKMAHUHT TY3UJIUIIN




Oolka Oynaau. OMpUKMa Ba YHUHT XOcCcajapu ypracujaa “rOKOpH Ba KyWH CIIUH paHTIIH
OpaIlMK MaxCyJIOTHU XOCUII KA BA MArHETU3M XOCCACUHU Oenrmaiiu’.
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= Application *

Concept mapping of Coordination Compound

KeiicHMHT yII0y KOMIIOHEHTH ¥3 MUMIa KyHHAarujIapHH OJIaJdu:

° KeiicHuHr 10/13ap0uruau acocsiad oepui;

° YHMHI TABJIUM MAKCAIH,;

L Keiic eunmi HaTmkacuaa tajgadajap 3pUIIMIIM MYMKHH OyJraH yKyB
HATHKAJIAPH.

b/BX/b KAJIBAJIN

bunaman buiaumHu xoxJgauMaH bnaun6 ongum

!Baodi Gou. Contemporary teaching strategies in general chemistry. TheChinaPapers, July 2003.P.40




Ha3zopar caBoJsiapu:

1. Ankanouap YcumMIukIiap XaETUHU oomkapuo TypaJuran daon
MOJJIajiapIup, YIApHUHT KaH/lal TypJapyuHu Ouiiacuz?

2. V3P DA HuHr Kalich WHCTUTYTIApHM alKalOMIap OWiaH HOuiaiam, Oy
Oyiinua Kyira KUpUTUIAETTaH IOTYKIAp XaKuaa yMyMUd MabiayMoTiaap OepuHr?

doiigasaHuaranagaduéTaap:

l1.Garry G. Azgaldov. Applied qualimetry: its  origins  errors  and
misconceptions. Emerald Group Publishing Limited. 2011.

2.Integrating Green Chemistry and Green Engineering into the Revitalization
of the Toxic Substances Control Act Kira JM Matus, Evan Beach, Julie B
Zimmermanl Center for Green Chemistry and Green Engineering, Yale UniversityJune
2010

BOIIIKA KEHCJIAP

1-keiic

KobGansT xodepment B12 tapkubura xkupaau. YHma kobanpT Oemta a30T aTOMHU Ba
aJICHOBMHHUHT yriiepol artomMu OwunaH Oofmanrad. KobOamber yrieponm OOFMHUHT
MaBXY/UINTHHU YOy MOJEKyJaHd OWpPUHYM OWOJOTHUK METAIOPTaHWK OUpHUKMAacH
cudaruaa TaBcudaamr MyMKUHMEU?




Duxpuneuznu acocnab bepune?
2-Keiic

Xpom. banorar €mmaan yTraH ogaMHUHT opranu3muaa 6-12 Mr Xxpom MaBKyIJIUTH
XaMmJla YHUHT aHYardHa KUCMH TepHJa, IIyHMHTJIEK CysSKIap Ba MylIakjiapia
KaAMJIAHTaHJIMTH XaMMaMu3ra MabliyM. Ta0uaTtna 3ca XpoM HOOpPTaHHMK Ty3lap Ba
KOMIUTIEKC OMpHUKMaap KypuHUIIHIAa OyIaau.

Xpomuune opeanuzmoazu OUOIOUK PpOSU HUMAOAH ubopam?

XpomHuHe emumimosuuIucU KAHOAU KacalluKHy Kelimupuob yukapaou?

3-Kkeiic
TuOOuéTna KY/UTAaHWIWIN Ba TahCUPH JKUXATHUAAH OPTaHW3MIa KOMILIEKC XOCHIT
KWJia OJIaJINTaH OpPTaHWK OMpPUKMajapHU Ba KOMIUICKCIApHU KaHIAll Typiapra OYidin
MYMKHUH?
Typrapunu canane xamoa QukpureusHu U30x1a6 bepure?
4-keiic
Mertannap opacujaru Ky OOF MycTarkam OYJIMO XaTTOKM IOKOPH TeMmIieparypaaa
xam (600°raga) [ResClyg] rpynmacm Oy3mimaii cakimaHamu. PeHuii xjmopuam Oomikaya
tysunuinra 6ynran [ResCli]* rpynmacuan xam xocun kunagu. by MoqianapHu cyBaa Ba
CIUPTAA PPUTUITAHJIA XaM KJacTep Tpynmnajiapy CakiIaHuO Koiaau. DpUTMaaa MeTaul
KapkacuHHU Yypal Typran OornoBun atomuap ruapokcusi (OHY) rpymmacura €ku Ooika
WOHJIApTra aJIMAITUIIA MyMKUHMU?
DuxpuneuzHu uzoxiao bepune?
S-keiic
['moko3a Ba aHanW3 KWIMHAAWTAH HPUTMAaZa DJpPUTAaH KHUCIOPOA Tel KaBaTura
mubddys3usnananu. by epaa GepMeHT KaTalu3aTOPIUTA OCTU/IA YIAPHUHT TabCUPJIAIIMILIN
Hatmxacuga +H>O, xocun Oymamu. Xocun Oynran HpOp HUHr Oup KucMHU TIaTHHA
karoauna mupdysusnanaan. HoO, HUHT OKCHIJIAHUTIA HATHOKAacHIa sTYeiKagaH TOK Kydu
TIFOKO03a KOHIICHTPAIMSACUTA TIPOTIOPIIMOHAT OyJTaH TOK YTaju.
llynea yxwaw  xypuimada Knapxkmume —Kuciopoo — snekmpoounu — Kyaiau

MYyMKUHMU? Mymxun o6ynca xanoau xoramaapoa?
VI. MYCTAKWJI TABJIUM MAB3YJIAPU

1. Oxkcumtap KHUMECHU banu oyiinua KyJira KHUPUTHIITAH
IOTYKJIap Ba MHHOBALUSIJIAPHUHT YMYMUI 0030pH

2. buonomumepnap kumécu QaHu OYiimya Kyiara KUPUTUITAH OTYKJIap Ba
WHHOBALUSJITAPHUHT YMYMHI 0030pu




3. buoopranuk Oupukmanap kumécu ¢aHu  OYinua  Kyara — KUPUTHITaH
IOTYKJIap Ba MHHOBAIUSJIAPHUHT YMYMHUM 0030pH

4. Opranuk kuM€ coxacu  OyiiMua  Kyira  KUpPUTWIraH  IOTYKJIap  Ba
WHHOBAIMSJIAPHUHT YMYMHI 0030pH

5. VIHCOH »SKOJIOTMSICMHUHT J0J3ap0 MyamMMoOJIapy Ba amajira OIIMpWIaéTraH
TagoupIap.

6. Xopwkuii Mamiakatiaap Ba pecnmyOJIMKaMHu3 — OJMMIJIApU  TOMOHHUIAH  (aH
TapakKUETUTa KYIITaH Xuccajapw, WNUIA0 YWKWITAaH WHHOBAIIMOH JIOWHUXATApHU
Vprasi.

7. Dbuoopranvuk KUMEHUHI TapakKMET WyHanmuuuiapu, Wy WyHamum  Oyiinya
KyJra KUPUTWIAETTaH IOTYKJap Ba WHHOBAaIMSJIAPHU Yprasnuui.
8. Tabumit Ba  CHHTETMK Wyn1  OWjaH  TWoOJMUMEpJiap  CHHTE3d,  Kyjra
KUPUTWIAETIaH IOTYKJap, MHHOBALMAJAp Ba aMajuil TagOMKM MaB3ycH Oyiinua Keic-

CTAJU UILIA0 YUKHUILI.

9. Yeumimk  Moajanmapd  KUMECHMHMHI  TapakKME€T — HyHaIMUUIApW, LIy
HyHanmu 0yinya Kyira KUpUTUIAETIaH FOTYK/Iap Ba MHHOBaLUJIAP.

10. ®apmaneBTUK KUME, YHUHT  TapakKUET  MYHAIUMIUIApW, MCTUKOOJUIApH,
MyaMMOJIapy Ba MHHOBAIIMSJIAPUHY YPTaHHMIIL

11.Hanokumeé, YHUHT TapaKKUET WYHAJIMIILUIAPH, UCTUKOOJIApH,
MyaMMOJIapy Ba UHHOBAIMSJIADUHU YPTaHUIII.

dazoBui KUME, YHUHT TapaKKUET NYyHaIUMIuIapH, UCTUKOOIIIApH,
MyaMMOJIapy Ba HHHOBALMSJIADUHU YPTaHUIL.




VII.TJIOCCAPUM

Tepmun

V36ex Tuamaaru mapxu

Nurnmm3 tunuparu mapxu

coordination
number

KoopauHammoH coH.
Kyuau atom Ounax
WUKKHHYY aTOMHUHT OWJIaH
O6eBocHTa OOF XOCHJT KHJIa
OJIUIII XYCYCHSITH.

The number of adjacent
atoms to which an atom is
directly bonded.

Complex ion

Komrmieke noH (KoMIuiexc).
Metasr HOHUHUHT JIbronc

Complex ion (complex). An
assembly of a metal

(complex) acociapu (niurana) omnan | ion and the Lewis bases
OOFJIaHTaH KaMJIaHMa. (ligands) bonded to it.
.M :
Donor atom H%}ﬁfx ospTIiM The atom of a ligand that
A bonds to the metal.
KUJIaIUTaH aTOM.
T - .
alggnﬂﬁfi;;;oﬂﬁifm Outer spere is a spehere
Outer spere P which is behind limits of

chepacuHu TalKapucHuaa
YKOMJIAILITaH HOHJIAP

inner sphere

Chelating ligands

Xenatnap - vuku chepajna
TIOJIJICHTAHT
JMTaHIapaaH UKIUIap
XOCHJT OVJITaH KOMILJIEKC
Oupukmanap

Chelating ligands are
polidentant ligands forming
cycles in inner sphere of the
complex compounds

X-ray diffraction

Pentren HypiaapuHuHT
TudpakusICH —

PEHTI€H HypJIaHULIAAru
TYJIKUH y3yHJIUTUHU
KYJUIaraH X0J1a
TudpakIUoH pacM OpKaiu
KPUCTAJI KATTHK
AKUCMJIAPHUHT TY3UIUIIUHA
aHUKJIAII YCYJIH.

X-ray diffraction is method
for establishing structures of
crystalline solids using singe
wavelength X-rays and
looking at diffraction pattern

Superconductor

YTa yTKa3zyBuM — JJIEKTP
TOKWHU KAPIINUIIMKCHU3
YTKa3yBUM MOJJanap.

Superconductor are
substances passing electrical
current without resistance.

Critical temperature

Kputuk Temneparypa —
Mo1aaa yra
YTKa3yBYaHJIUK X0CCacu

Critical temperature is
temperature of substence at
which propreties of super



https://en.wikipedia.org/wiki/X-ray_scattering_techniques
https://en.wikipedia.org/wiki/X-ray_scattering_techniques

nanao Oymanuraxn
TEeMIIEpPaTypPaHUHT KHHMaTH

conductivity have appeared

Critical magnet
field

Kputnk Maraut manion —
KPUTHUK TEMIIEpAaTypaaru
MarHuT MalJOHUHUHT
KUUMaTHU

Critical magnet field is
magnet field at critical
temperature.

dissociation

OpuTMazaru uoHiaapra
aXpaJirad XoJIaTJaru
3appadanap

Breaking down of a
compound into its
components to form ions
from an ionic substance.

ionization

Typnu sHeprusinap
TabCUPUAA HEUTPAT
MOJIEKYJIaHH 3apsJIaHTaH
nonnap yruul. (Ilepexon
HEUTPAIIbHON MOJIEKYJIBI B
3apsYKEHHBIE YaCTULIBI TI0]T
JEHCTBUEM pa3IUUHbIX
AJIEKTPOHOB, SHEPTUHN U

T.1.)

a process by which a neutral
atom or molecule loses or
gains electrons, thereby
acquiring a net charge and
becoming an ion; occurs as
the result of the dissociation
of the atoms of a molecule in
solution or of a gas in an
electric field.

Nanocrystals
(Hanokpucraiap)

Hano ynmuamparn
APUMYTKa3ru4d KpUucTajap
J1e0 XaM aTajaji.
Hanoxpucramnap ncranran
JKOWaH OMp Heva 103/1aH YH
MHHI'Taraya aTOMHHUHT
KPUCTAJUTAHHIIIH
HATHKACUIa XOCHUII
Oynanuras, “kinacrep”
HOMM OWJIaH TaHWJITaH
arperaTiiapaup

Also known as nanoscale
semiconductor crystals.
Nanocrystals are aggregates
of anywhere from a few
hundred to tens of thousands
of atoms that combine into a
crystalline form of matter
known as a "cluster."

Nanocomposite
(Hanokommoswr)

Tapkubuma kamua OuTTa
HaHO YJIYaMJIar¥ UKKU Ba
YHIaH OPTHK
KOMITOHEHT/aH TaIlIKUJI
TOTITAaH MaTepHUal.
Hano3zappauanap 6oiika
Oup KaTTUK MaTepuaiga
JUCTIEPCIIaHTaH

A material composed of two
or more substances, of which
at least one has a nanoscale
dimension, such as
nanoparticles dispersed
throughout another solid
material.




Carbon nanotube

[ninHapuK makmiara sra
yTIEPOJ MOJIEKYJIACH.
Yraepon
HaHoTpyOkacuauHTr (CHT)

Carbon molecule with a
cylindrical shape. The
structure and chemical bonds

Yriaepon TY3WJIMIINA Ba KUMEBUU ) )
( g ) y6 56 of CNTs result in unique
HaHO Kacu OFJIApU YHTa HOE :
R B strength, electrical, and
KaTTUKJIUK, DJICKTPUK Ba :
N thermal properties.
TEPMUK XYCYCUSITIIApHU
Oepanu
. bup myxutna HaHO- €KH
Colloid DR .
MUKpO3appavaJapHUHT Nanoscale or microscale
(Kommonp)

gyKMara TyliMara
xoJiaTaa Oyiauiu;
KOJUIOUIapra red,
a’p030JI1b Ba AIMYJIbCHUSIIAP
KApaIn

particles suspended in
another medium; colloids
include gels, aerosols, and
emulsions

Binding Energy

ATOMSIIPOCUHUHT,
YHUHT TapKUOMMKUCMITApUH
WATAIIKUJIKAITY BYMHYKIIOHJIA

The amount of energy
required to break the nucleus
of an atom into its

(bornmanwmi pranapyajgaHUIInyIyHTaIa . .
) 5 constituent nucleons is called
SHEPIrUuACu KWJIINMHAIUTAHOHEPTUAMUK . .
P A P binding energy of the
JTOPUSAPOHUHT OOFIAHUIIIDH
. nucleus.
CprusaCuacunuiiaain
AHAJIUTUK CUTHAJIHU
KOHOCHTpanusra T )51 . . .
P yrg the checking, adjusting, or
IIPOITIOPIINOHAIIIINK a(puru . ..
(ﬁ P P systematic standardizing of
. . AMOIIPOIIOPLMOHAJIbHAasA .
calibration P pOTIop the graduations of a

3aBUCUMOCTh
KOHIICHTPAITUH OT
Pa3IMYHBIX aHATUTHICCKUX
CUTHAJIOB)

quantitative measuring
instrument.

The dimerization of

radicals

Jnanetuneninap XoCcui
Oynumm Ounan 6opaauran
TEpMUHAJI aJIKUHIIAp
WKKHUTA PagdKaJTAHUHT

y3apo TabCUPHU

The interaction of two
radicals terminal acetylenes

to form acetylene




Radioactivity
(PamnoaKTHBITHK)

bab3norupaiemenTaTomnap

NOEKapOPSIPOIAPUHUHTPAT

MOAaKTHBHYPJIAHUILIOPKAILY
3-

y3uaaHnapyagaHuIIXoauca

CUTapaJuOAKTUBIIMKICHNIIA
T,

The phenomenon of
spontaneous disintegration of
an unstable nuclei of certain
heavy elements with the
emission of some radioactive
radiation is called
radioactivity

electrochemical cell

DNEeKTpOHIIAp XapaKaTh
HaTHXKacHUa Mmaiio Oynran
AIIEKTP TOKH

Gives an electric current with
a steady voltage as a result of
an electron transfer reaction.

Atomic force
microscope
(AToM kyu

MHUKPOCKOIIN)

Kuuuk Ba
IOMIIOKKEPAMUKEKUSAPUMY T
Ka3ruy
HaMyHal03aCUHUHIXYCYCHSI
TIapUIaHKEITUOYMKKAHX 01T
asKMHJIAIIMIIEKACEKNH-
acTay30KJIaIlIHIIOPKAIH
(pu3rKr03agaHaHO Yy Iyamaar
UKHUCMIIapHHU (IeTaJlIapHu)
cyparraoanooepaogaIuran
BAaOFUIIIApHWIa3epEpAaMuU
JaKypPUILIMYMKHUHOYITaHUIT
MHWKYpHUIMA

A scientific instrument that
can generate images of
nanoscale details on a
physical surface by scanning
a tiny, flexible ceramic or
semiconductor probe just
above the surface—where it
will be attracted or repelled
slightly by features on the
surface, and the deflection
can be detected with the
laser.

electromagnetic
spectrum

CnexTpHUHT
ynbTpabuHadina Ba
KYpUHYBYM KUCMIIapUAa
YKOMJIAILTaH FOTHUJINILLL
CIIEKTPJIApX MOJIEKYJIAHUHT
AIEKTPOH XOJaTIapu
ypracuaaru yrunuiap
Xucobura Xxocui 0ynaau,
IIYHUHT YYyH XaM yJIapHU
3JIEKTPOH FOTHIJIUII
CIIEKTpJapy JACUMIIA/IN.

Complete range of
wavelengths which light can
have. These include infrared,

ultraviolet, and all other
types of electromagnetic
radiation, as well as visible
light.
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