[image: image1.jpg]Teopusi XHMH1€CKOT0 CTPOEHHSI OPTAHHYECKHX COeIHHEHHIt.
DIeKTPOHHASI MPHPOIA XHMHYECKHAX CBsi3elt
Kimiouessie c10Ba: Teopus XIMIYECKOTO CTPOCHHA, TOPSIOK COCAMHCHHIT
ATOMOB, H30MEpHsL, CBOJCTBA BEIICCTBA, B3ANMOBIIHSHIE ATOMOB, XHMHUCCKHC
CBS3H, CTPYKTypHast OPMYIIa, 3HAUCHHE, THOPUIN3ALIS, CTEICHD OKUCIICHHA,
KOBAJICHTHAS CBA3b.

Bo3HHKHOBeHNHE TEOPHH XHMHYECKOTO CTPOCHHSI OPTAHHYECKHX BelllecTB
Pa3BuTHE MPOMBIIITEHHOCTH H TOProyy ¢ Hayana XIX cToneTns npernsapmsno Bee
Goree BEICOKHE TPeGOBAHMS MHOTHM OTPAC/IAM HAYKH, B TOM YHCIIC H OPraHHYCCKOit
xumin. Hanpumep, HyxkHO 65110 00CCTICUHTS TEKCTHILHYIO TPOMBIILICHHOCTh
KpacHTesAMH. [lns pasBuTHS MHIIEBOH MPOMBIIIICHHOCTH HEOGXOMMMO GBITO
COBEPIICHCTBOBATE METO/IE IIEPePabOTKH CENbCKOXO3SHCTBEHHEIX MPOIYKTOB.
Hauani pa3pabaTeIBaThCst HOBBIC METOJIbI CHHTE3a OpraHuuecKuX Bemects. Ho
BCEMY HTOMY MEIIaJo HEJOCTATOYHOE TEOPETHUECKOE 0G0CHOBARME MPAKTHUCCKHX
3aga4. Hanpivep, ydeHbIe He MO 0GBACHATS BATCHTHOCTS YIIICPOJA B TAKIX
coeuHennsx, kak stan C;He. npontan CsHs u 1p. Beuto HENmoHATHO, modemy MoryT
CYIIECTBOBATh PA3INYHBIC BELIECTBA C OMHAKOBOI OTHOCHTEIILHON MOJICKYJISAPHOI
maccoii. Hanpumep, monekyssiprast gpopmyia rmokosst CeH1206 1 Taxast ke
Mosteky spHast popMysa y hpyKTO3bI-0IHOI U3 COCTaBHBIX YacTeli Mejia.
OHHaKOBYH0 MOJIEKYIISpHYO (hopmyity C2HsO HMEIOT STHIIOBBIT CITHPT I




[image: image2.jpg]JMMCTHJIOBBIH 3UP. YUCHbIC-XUMHKI TaKKe HE MOTJIH O0BSACHHTD, IOYEMY 1BA
9JIEMCHTA - BOIOPOJL H YTIIEPOJL - MOTYT 06Pa3oBbIBaTh Takoe GOIBINOE YHCIO
PA3THYHBIX COSTMHCHMUIT H TIOYEMY OPraHHUECKHX BEIIECTB CYMECTBYCT Tak MHOTO.
Hayuro 060CHOBAHHEII OTBET HA BCE ITH BONPOCH! H 1aTa TCOPHS XHMITIECKOTO
CTPOEHHS OPraHUYECKNX Coe/MHenuit, co3annas A. M. ByTieposbiv.

OcHoBHbIE TOT0KeHNs Teopri ByTieposa

Pemaromas posib B pasBUTHI TEOPHI CTPOCHUS OpraHiueckux semects (1861)
MPHHAIICKUT BETHKOMY PYCCKOMY yueHOMy AstekcaHapy Muxaiinopmuy
Bytaeposy. On noxpo6Ho paspaboTal MOHATHE O XHMHYECKOM CTPOSHHH BEIICCTB
(01 KOTOPEIM TOHAMAI TIOPSIOK CBSA3H ATOMOB B MOJICKYJIE), YCTAHOBILL, 4TO
XHUMHYE-CKOE CTPOCHHE BEUIECTBA ONPEEILIET €ro CBOHCTBA, 1 I0KA3aJ, 4TO ero
TCOPHSA HMCCT GOIBINIOE 3HAUCHHUE B NPCICKA3aHHH HOBBIX BCIICCTB.

A. M. Bytepos (1828-1886) chopmynupoBaz OCHOBHEIC HACH TCOPHH CTPOCHUS
OpraHHYECKUX BELIECTB B BAJIC CIIEYIOUINX MOTOKEHHH:

A). Bce aToMbI, 06pa3yIoIHe MOJIEKY.Ib! OPraHHUECKHX BEHIeCTB, CBA3aHbI B
onpejIe/eHHOil M0CIe0BATEILHOCTH COTIACHO HX BajJeHTHOCTsM - [Topaok
COEIMHEHUS aTOMOB B MOJIEKYJIe 1 XapakTep uX ceaseii A. M. ByTiepos Hasbisan
XH-MHUECKHM CTPOGHHEM. B COOTBETCTBHH ¢ HTHMH NPE/ICTABICHUAMH BAJICHTHOCTh
9JIEMEHTOB YCIOBHO H300paKAI0T YePTOUKAMH.




[image: image3.jpg]CxemaTHueckoe H306paKEHHE CTPOCHHST MOTIEKYI Ha3bIBACTCS (OpMynami
CTPOCHHUS WIH CTPYKTYPHBIMH (hOpMyTaMIL.

(OCHOBBIBAsACH Ha MOJOKEHISX O YETBIPEXBAJICHTHOCTH yIrjiepoja u criocoGHOCTH
€ro aTOMOB 00Pa30BBIBATE LICTIH M IUKJIBI, CTPOST CTPYKTYPHBIC (JOPMYJTEI
OpPraHn4YeCKHX BEIIECTB.

Hanpumep, ipiBefieM CTPYKTYpHbic OpMYITbl METaHa, MPONaHa, WHKIONCHTaHA
1 OyTana.
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B). Ceoiicmea seujecme 3asucam He moabko om mozo, KaKue amombli 4 cKo1bKo
UX 6X00UN 6 COCMAG MONEKYIl, HO U O NOPAOKA COCOUHEHUA AMOMOE 6
Moaexyaax. JIaHHOE TIONIOKEHHE TCOPHH CTPOCHHS OPraHMYCCKHX BEIICCTB




[image: image4.png]00BACHIIO, B YACTHOCTH, ABJICHHE H30MepHH. CYIIECTBYIOT COC/IMHEHHS, KOTOPhIE
COACPKAT OUAKOBOE HCIIO ATOMOB OJIHIIX H TX C 1CMCHTOB, HO CBA3QHHEIX B
pasitoM nopake. TAKIE COCTHENITA 0GTATAIOT PASHBIMI CBOCTBAMI 1

HA3LIBAIOTCH H3OMEPaMI.

H30MepHst - 3T0 TaKoe siBJIeHHe, IPH KOTOPOM MOTYT CYIIECTBOBATH.
HECKOJILKO BELIECTB, HMEIOUIHX OJHH 1 TOT e COCTAB 1 O/INY M TY /e
MOJIEKYISAPHYIO MACCY, HO PA3THYAIOUINXCS CTPOCHHEM MOJIEKYJI.
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B). Io ceoiicmean dannozo eujecmea oxco onpedeums cmpoene ¢z0
MoT€KYTBI, @ MO CIpoeNuI0 MoAEKy: 16! npedgudemy ceoiicmea. Hanpiviep,





[image: image5.jpg]OpraHn4eCcKHue BEIICCTBA C OIMHAKOBBIMH MOJICKYJIAPHBIMH (DOPMYJIaMH, HO PasHbIM
CTPOCHHEM OTIHYAIOTCS 1O GH3MUCCKHM M XUMHYCCKIM cBoficTBam. Tak Gyran
nveet Temneparypy knnenns -0,50C , a u306yTan HMeeT TeMnepaTypy KHTICHHS -
11,70C s STHIOBBIT CIUPT 1 TUMETIIIOBLI 3Hp TaKKe HMEIOT OIMHAKOBYIO
MOJICKYJIAPHYIO (hOPMYITY, HO TIPEACTABIAIOT COGOI pasTHUHbIC KIACCH!
OpraHMYEeCKHX COCAMHEHHI, HMEIONTHX Pa3HOE CTPOEHHE.

T). Amoat u epynner amomos 6 MOIEKYIaX 6eWECE 63AUMHO GTUSIOM OPY2 HA
Opyea. Kax Ham yike H3BECTHO, CBOHCTBA HEOPTaHHYECKHX COCTHHEHH,
cojiepKaluX THAPOKCOTPYTIbI, 3aBACAT OT TOTO, C KAKHMH aTOMaMH OHH CBS3aHBbI -
€ aTOMaMH MCTAJLIOB WM HeMeTallloB. Tak, Hanpumep, THIPOKCOrPYIITY CONCpiKaT
KaK OCHOBAHMS, Tak M KncnoThl. OTHAKo CBOJCTBA ITHX BEMIECTB Pa3HbIC.
Opranndeckue CoeIMHEHUS TAKXKE MOTYT HMETh Pa3iHuHbIE CBOICTBA B
3aBHCHMOCTH OT TOTO, C KAKHMH aTOMaMH HIIH TPYITIAMH aTOMOB CBSA3aHBI
THAPOKCHITBHEIC TPyNEL (B opranndeckoil XuMHiH, B OTIHYHE OT HEOPTaHWUECKOi,
atomuyio rpymmy OH Bce elne Ha3BIBAIOT THAPOKCHIIBHOIM rpymnmoit.) Tak Hanpumep,
STHOBBIH CIMPT  YKCYCHAS KHCIOTA COEP/KAT THAPOKCHIIBHYIO TPYIITY, HO
OTJIHYAKTCSA CBOMMH (GDH3MUCCKHMU H XHMHUCCKHMH CBOHCTBAMH.
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[image: image6.jpg]JJIeKTPOHHAst PHPO/Ia XHMHIECKHX CBA3eil B OPraHmuecknX coeTHHeHnsIX
OpraHudecKkue CoeJTMHEHHsT OTTHYAI0TCS OT HEOPraHHIECKHX B OCHOBHOM TEM, 4TO
TiepBhIe 001A1A10T MOMTEKYJIAPHBIM CTPOSHHEM. MLy aTOMaMH B HX MOJIEKYJ1axX
CYIIECTBYIOT KOBAIEHTHBIE CBSA3HM C HE3HAUMTENBHOI TIOMAPHOCTHIO. DTH CBA3M B
OpraHMYECKHX COEMMHEHHSX, TaK XKe Kak M BO MHOTHX HEOPraHHYECKHX
COCJIMHEHHMSX, 00Pa3yIoTCs B Pe3yJIbTaTe NEPEKPHIBAHHS §-5-, S-P-, P-P-dIEKTPOHHBIX
06makoB. MoryT 06pa3oBbIBaThCS a- U P-CBA3M. JUIsl OPraHUECKHX COCMHEHNUH,
TAKKE KaK W TS HeOPraHWUECKHX, XapaKTepHO sBIenne ruoprmsammn. Kak u B
HEOPTaHAYECKHX COS/IMHEHMSX, ATOMBI B MONIEKY/IaX OPTaHHYECKHX COCTMHEHHIT B
3aBHCHMOCTH OT MOJAPHOCTH XHMUYECKO! CBSI3H IPHOGPETAIOT YACTHUHBIC 3APSAIBL.
B HeoprannuecKoit XUMHUHI 3TH 3apsIbl 0003HAUAIOTCS UETBIMH YHCTAMH H
HA3BIBAKTCS CTEMCHSAMI OKHCICHHA. B 0praHnueckoii ke XHMIH JaCTHUHBIC 3aPAIL!
TPHHATO H300pakaTh OykBaMu 6+ 1 6 -. CMeIIeHHe MEKTPOHHOI IIOTHOCTH OT
OJTHOTO ATOMa K IPYroMy B GOIb-IIHHCTBE CITy4aeB B AIEKTPOHHBIX (opmytax
OpraHMYEeCKHX BEWECTB (KK W B HEOPTaHWUECKHX) YKa3BIBAETCS CMEMEeHHEM 00mux
CBA3BIBAIONINX JNEKTPOHHBIX Map, @ HHOT/IA CTPENKO .

Bawm yike H3BECTHO, 4TO TIPH MPOTEKAHHH XHMHUECKHX PEaKIHii IPOHCXOJHT
TNIeperpynnMpoBKa aTOMOB HJIH ATOMHBIX IPYIIT. B pesysbTate 9T0r0 paspaiBaiorcs
CYIIECTBYIOIIIE CBA3M i 00pasyoTcst HoBEIe. C MPOIIECCOM pa3phiBa KOBATEHTHBIX
CBs3Eil BBI O3HAKOMILTHCH TIPH H3YYEHHH XHMIYECKHX CBOMCTB FATOTEHOB.
AHAJIOTHIHO TDOMCXOJMT PA3PBIB CBA3EH H BO MHOTHX DEAKIIHAX, B KOTODBIX





[image: image7.jpg]YHacTBYIOT OPTaHUYECKHUE BELIECTBA. ITH MPOLECCH OYIYT aee PaCCMOTPEHbI IPH
W3YYEHHH KOHKPETHBIX PEaKITHIL.

3HaveHIe TEOPHH CTPOEHHS OPraHMYECKNX BEIIECT

B HCTOpHH Ye/IOBEYECTBA H3BECTHO CPABHHTEIBHO HEMHOTO YUEHBIX, OTKPBITHS
KOTOPBIX HMEIOT BCeMHpPHOE 3HaueHne. B 061acTH OpraHnueckoit XUMHH Takie
3acIyTH TpUHAATEKAT Anekcanapy Muxaitnosudy ByTieposy.
PazpaGoTaHHas UM meopus He MobKO 00BACHUIA CMPOCHUE MOTEKY 6CEX
UIBECTHBLY OP2AHUHECKUX GEUYECTNG U UX CEOTICIEA, HO U 0GNA 603MOIICHOCTb
meopemutecku npeosudemb Cyujecmeosanue HeUGECMHLIX U HOBLIX GEUJeCNE,
Havmu n

TIpomio Gonee 120 et ¢ Tex mop, Kak GbLTa CO3TaHA TEOPUS XHMHYECKOTO
CTPOEHHS OpraHNuecKnX BemecTs A. M. ByTiepos a, HO U Terepb XHMHKH BCEX
CTpaH HCIOMB3YIOT ee B cBOMX paboTax. Hoseilmne J0CTHKEHNs HAYKH TOMOHSIOT
JIAHHYIO TEOPHI0, YTOUHAKOT M HAXO/AT BCE HOBBIE MOATBEPKIEHHS NPABHILHOCTH
ee OCHOBHBIX Hjeil. Tak, HampHMEp, COBPEMEHHBIE PEICTABICHHS O XapaKTepe
JIBIDKEHIS YEKTPOHOB B ATOMAX PACKPLIBAIOT HA OCHOBE HTOil TEOPHH CYIIHOCTH
B3aHMHOTO BITHSHHST aTOMOB H @TOMHBIX TPYIITT B XHMHYECKHX COCTHHEHMSIX 1
CYUIHOCTb 06PA30BAHMS M PA3phiBa XHMHYECKHX CBA3CH.

/Mb UX CUHME3A.





[image: image8.png]1.2 Huksioaakanbt (WHKI0NApadHHbY)

Karouesbie ¢10Ba: INKIOATKAHE], IHKIONapaduHEI, HaTeHbI, peakums
rHIAPHPOBAHHA, PEAKLMH 3aMelIeHHs.

B ominume oT paree PacCMOTPEHHBIX TPEEIBHBIX YIIICBOIOPOIIOB, B
MOJIEKYJIaX KOTOPBIX BCE YIJIEPOIHBIE aTOMBI OGPA3YIOT OTKPBITEIE LIETH,
HMCIOTCA YITICBOJIOPOJIBI € 3AMKHYTHIMH LICTIAMH - IHKIONapapuHe! ¢ obueii
bopmysoii CoHan. 3BecTib! LMKIIONApahHbl, MOJEKYIIBI KOTOPBIX COCTOAT
H3 TPEX, YCTHIPEX 1 LIECTH aTOMOB YTIIEpOjia:
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1.2.2 M3omepust uukaonapagunos




[image: image9.jpg]V nuisonapauroB Bo3MoxHa nzomepus. Hanpumep, MonekynspHoit
dopmyne CsHi2 COOTBETCTBYET HECKONBKO BEIIECTB- H3OMEPOB; H30MEPHS
3THX COE/IMHERMIi CBA3aHa ¢ HAIMYNEM GOKOBBIX YIIIEBOJIOPO/IHBIX HETIei:

Hy Hzf_i:_m’ mﬁn]'—?l—m, ||.r—a“/—x|'—cu.
Hy gl H:c\aq, 3 H,C—CH, Woon

ko weTHAMKIOREH T eIy TPRMETI OO

1.2.3 Monyuenne HHKI0aIKAHOB

B naboparopun nmkionapaduibl NojyyaioT K3 MrajioreHonpoM3BOIHBIX
TPEICIBbHBIX YITICBOJOPO/IOB, ACHCTBYs Ha HUX aKTHBHBIMU MeTaiaMu. Tak,
HANpUMep, NpH JeHCTBUM Ha 1,5-IMXJI0PIEHTaH aKTHBHBIM METAJLIOM LIeTb
YIIEPOHBIX aTOMOB 3aMBIKAETCs M 06pasyeTcs UMKIHYECKHH yIIeBoI0po
IIMKJIONCHTAH:
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1.2.4 ®usuyeckne  XHMHYECKHE CBOICTBA

Tlnknonponas 1 NUKI0OYTaH NPY HOPMANIBHBIX YCIIOBHSAX - Ta3bl, &
LMKJIONEHTaH H IHKJIOTeKcaH - uakoct. [luknonapagunst B Boge
TPAKTHYECKH HE PACTBOPSIOTCS.

V umkionapauHoOB, Kak U y NPEeIbHBIX YIEBOJ0PO/IOB, BCE CBA3H
HACBIIICHBL, OJIHAKO, B OTIIHYHE OT MOCIEIHIX, OHH CIIOCOOHBI K PEaKLIAM
NPUCOEIMHEHHA. DTO OOBACHACTCSA TEM, UTO CBSI3H MEXJLY aTOMAMHU yITepo/ia
B IIMKJIC MOTYT pa3opBathcs. B pesynerare 06pasyioTcs CBOOOHBIC CBA3M,
CrIocoOHbIE IIPHCOEIMHATL ATOMbI BOAOPO/IA M JIDYTHX 3/IEMEHTOB.
CoeqBEHNA ¢ MANEIMU IMKJIAMH JIETYe BCTYNAKOT B PEAKIHH




[image: image11.jpg]NPHCOCIMHEHNS, YeM HX aHaIorH ¢ Gonbmnmy uukaamu. Tak, Hanpumep,
peaxiiysi r’uApHpoBanKs (IIPHCOEMHEHHE BOAOPOIA) IPOMCXOIHT TIPH
Pa3IHYHOI TEMIEpaType y PasHbIX LUKIONapadiHOB:
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JUnst coetEeHMi ¢ GONBIUIMMH [MKIAMI XapaKTEPHBI PEAKIIMH 3aMELICHILS.
B 5TOM oTHOWIEHHH OHU CXOAHbI ¢ Napadunamu. Hanpumep, nukiorekcan ¢
XJIOPOM pearupyer TaK:
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TuknonapadUHel OABEPraloTCs M PEaKUUsIM JACTHAPHPOBAHHSL
OTHIENIIEHNs BOJOPOIA):

LHK/IONEKCAH

1.2.5 TlpumeHenne M HAXOXKICHHE B IPHpoe
W3 nuknonapaiHOB MPaKTHYECKOE 3HAYEHHE MMEIOT LIMKIIOTEKCaH,




[image: image13.jpg]METHIILMKJIONEKCaH 1 HEKOTOpkIe Apyrue. B npouecce apoMarusaiiy Hedri
9TH COC/IMHEHH! TIPEBPALIAIOTCS B APOMATHUECKHE YIIIEBOJOPOBI - B Oen3om,
TOJIyON M JIPYTHE BELIECTBA, KOTOPBIC MIHPOKO HCIIONB3YIOTCS [l CHHTE3a
KpacuTenei, MeTMKaMeHToB 1 T. /1. [{MKJIonponan npHMEHSIOT /s HapKo3a.
LlukionapadyHHb! IIABHBIM 06Pa30M HAXOASTCS B COCTABE HEKOTOPBIX
nedreit. Otciona u ipyroe Haspanue uuksionapadunos - naprensl. [lan- u
LIECTH YWICHHBIC UKIONApauHE! GBI BIICPBLIC BELICICHBI U3 HE(DTH I
usyuens! npopeccopom Mockosckoro ynusepcutera B. B. MapKoBHHKOBBIM.
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Kmouesbie c10Ba: YIieBo0po/Ibl, apadiHEL, alIKaHbl, CTPOCHHE METaHa,
pazuKan, sp>-rubpunsanus, peakuys Biopua, cBoGomHOpagHKabHEIT
MEXaHH3M, TOMOJIOTHYECKHIA PsiJi, LICTTHBIC PeaKIlHH.

VIIeBOI0pOJIBI - 3TO OPraHUYECKHe COEMHEHNs, COCTOAINE H3 IBYX
9IIEMEHTOB - yriepoja 1 Bofopoa. Takix coeMHEHNIT OYeHb MHOTO. AJIKAHBI
- HA3BAHKE NPEJIELHBIX YIIEBOJOPOJIOB 110 MEKyHAPOHOI HOMEHKIIATYe.
IMapacuHb! - HCTOPHYECKH COXPAHMBIIICECS HA3BAHNE HIPE/ICTBHBIX
yrieBofopoios (iar. parrum affinis-manoakrismbiii). [To cpapnenmio ¢
JIPYTHMH YTIICBOIOPOAMH OHH OTHOCHTENBHO MCHEE AKTHBHEL.

Haw yie H3BECTHO CTPOCHHE MOJIEKYI YITIEBOJIOPOJIOB METaHa, NporiaHa
CsHs, 6yrana CsHjo. B Monekynax THX COEIMHEHHI BCE BANCHTHBIE CBA3H
yIJIepoJia M BOJIOPOJIA MOJHOCTHIO HACKIIEHBI. BoT nodemy sti
YIIEBOAOPOIB! HE COCOOHBI K PEaKIMAM TPHCOeIUHEn . B 51oit cBssn
JIAHHOMY KJIACCY YITIEBOZIOPOJIOB MOKHO JIaTh TAKOE OTpe/IeNieHne:
Yrnesonopozst ¢ 06meit hopmymnoii CoHan+2, KOTOPEIE HE MPHCOCINHSIIOT
BOJIOPOJ] M JIPYTHE SMEMEHTbI, HA3BIBAIOTCS NPEICNBHBIMH YIIEBOIOPOIAMH
MM ankaHamu (napaduHamu).

Tie n -1en0e 9KCIo, NOKA3BIBAIOLIEE CKOIBKO ATOMOB YITIEPOIa COACPIKHTCS




[image: image15.jpg]B MOJICKYJIC JTaHHOTO yII€BOA0PO/Ia. TakK, €Ciiu B 0011y hopMyity
TMOJCTaBUTh KONMYECTBO yriaepoaa: n=1,2.3,4,5... u T.1., To monyunm
romosioruyeckuit sz Merana CHa, C2He, C3Hs 1 i

Kaxkaptii mocreyomiii yrieBogopos OTIHIAETCA OT NPEbAyLIEro
rpynnoii aromos CHa . Tpynmy CHz HasbiBaloT roMoJIOrHYECKoi PasHOCTBIO.
DopMyIIbl YIIEBOZOPOJOB Psija METAaHa JaHbl B TabuuIe.
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Sopuyna Hasmanne W COCTORNHE IPH HOPMAHMX Pagikas s
YCAOBRY Mg
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 [image: image17.jpg]1.1.1 Ctpoenne MoJIeKy.JIbI METAHA H €0 TOMOJIOTOB.
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CTPYKTYpHan MNCKTPOHHARA
dopmyaa MeTaHa dhopmyvia MeTaHa

Onnako Takas (opMysia He OTPAKAET NPOCTPAHCTBEHHOTO CTPOSHUS
MOJICKYJIBI. Yt06bl 3TO TIOKa3aThb, H€O6X0£|PIMO BCIIOMHHUTB O d)opMax
JNIEKTPOHHBIX 0011aKoB 1 PasMEILEHUH 3EKTPOHOB 110 SHEPTrETUYECKUM
ypOBHSAM M noxypoBHsM. Hampumep, cTpoenne atoma yrnepozaa n3o0paxaror
CIeTyrOIIeii CXeMOii:




[image: image18.jpg]Tak Kak Ha BTOPOM YHEPreTHYECKOM YPOBHE P-TIOTYPOBHE HMEETCs
cBOOOIHAs OPOMTAIB, TO HA HEE MOKET NIEPEHTH O/IH U3 28>-3/IEKTPOHOB:
B pesyibTare Bce YeThIpE HAPYKHBIX AIEKTPOHA BTOPOTO SHEPreTHYECKOro

POBHS B aTOME YIIIEPOjia OKaKyTCsA HECTIADEHHBIMH, M aTOM YIJIepojia B
B030Y KICHHOM COCTOSIHHH CTAHOBHTCS YETHIPEXBANCHTHBIM.
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Yro6bl MOHSATE, KAK MPOUCXOIUT 00pa3oBaHHE XUMUUECKHIX CBSI3EH B

0TICKYJIe METaHA IEPEKPHIBAHAEM IICKTPOHHBIX 06IAKOB H IOUEMy

0JIEKYJIa METaHA MMEET TeTPa3IPHUECKOe CTPOEHHUE, HYKHO BCIOMHHTE

qeOHBIIT MaTepHa 0 rHOPH/N3ALHY EeKTPOHHBIX 06makos. Ha pucyHke
[MOKA3aHO, KAK HPOHCXOIUT THOPH/IM3AIINS, T. €. B3AMMHOE BEIDABHUBAHHE S- 1
P-dNIEKTPOHHEIX 00/TaKoB B atome yriepona (a u 6). Ii obnaka nocne





[image: image19.jpg]rHOpHIM3AIHA PACTIONATAlOTCA B IPOCTPAHCTBE TAK, YTO HX OCH OKA3bIBAIOTCA
HanpaBJICHHBIMU K BepIIMHAM TeTpadipa (B). ITpu obpasoaHum MOJIEKYIT
metana CHa Bepuunbt 9THX THOPHAHBIX 00IAKOB NEPEKPHIBAIOTCSA C 00NnaKaMu
SMEKTPOHOB aTOMOB BOJIOpOJa (T).

Tax KaK B 3TOM cilyyae B rHOPHM3AIMH YYACTBYIOT OJMH S-3IEKTPOH U TPH
P-3IIEKTPOHA, TO TAKOf €€ BH/I HA3BIBACTCS SP° -rMOPHAN3ALICH.

DIeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOGHHE JIPYTHX NpPEICTaBUTENeH
Npe/IeNbHBIX YITIEBOIOPOIOB CXOHO CO CTPOCHHEM MOJICKYIIEI METAHA.

B monekyne srana CoHg xumuueckas csish 00pasyercst Mex 1y AByMs
ATOMAMH YTIIepOJia MepEKPLIBAHIEM JIBYX THOPH/IHBIX 3NEKTPOHHBIX 00IAKOB.

Taxk kak ruOpHIHBIE 3IEKTPOHHBIE 00J1aKa aTOMOB yIJIEpO/ia HaNpaBlIeHbl K
BEpIIMHAM TETPas3apa, To Mpu oOpaszoBanun Moekymbl nponana C3Hs
HANPABJICHHE XMMIYECKOH CBA3H MKy BTOPBIM H TPETHHM aTOMaMi
YI7eposia He MOXKET COBMAfATh C HANPABICHHEM CBA3H MEKIY TIEPBBIM H
BTOpPBIM aTomMaMH yrieposa. O6pasyercs yron 109°28'.

H H




[image: image20.jpg]Takue e YIiibl CyImECTBYIOT MEK/IY YCTBEPTHIM, TIATHIM H JIDYTHMH aTOMaMK
yrepoga. YInepoaHas Hernb M03TOMY IPHHAMAET 3Ur3aroo0pasHyo Gpopmy,
HO 11pH H300pakennn GopMyl 31H yritbl He rokassisatoT (CH3-CH2-CH: 1
T.I.).




[image: image21.jpg]1.1.2 M3omepusi H HOMEHKJIATYPa

Tak Kak  yrIeBOIOPOIOB (B TOM YHCIIE NPEIETBHBIX) OYEHb MHOTO, TO
JUIsl HUX ME3KJy HAapOJHBIM COK030M TEOPETHYECKOH H MPHKIATHOM XUMHH
NpUHsATA CHeUHabHas HOMEHKaTypa - International Union of Pure and
Applied Chemistry, coxpamenno ITUPAC (MIOITAK). Ona Gbina yTouneHa B
1979 r. YroGbl monb30BaThes €10, Heobxoaumo Gonee noapobHo
03HAKOMHUTLCA C IOHATHEM "pajuKan" U ABICHUEM H30MEPHH MITH
Pa3BETBIICHHEM YTIICBOJOPOIHOM LIETIH.

B rabmiue maner GOpMyIE! IECATH NEPBBIX MPEENbHBIX YIIEBOIOPOIOB.
Eciti MBICIICHHO BEIYECTB 13 HX (POPMYII 110 OJHOMY aTOMY BOJOPOJIA, TO
TOJTY4aI0TCA TPYIINBI ATOMOB, KOTOPBIE HA3BIBAIOT pajnkanami. Haspanms
pajMKaioB 0OPa3yrOTCs OT Ha3BAHUIT COOTBETCTBYIONINX YIIEBOJOPOIOB
myTeM u3MeHenns cybdukca -an Ha -, Hanpumep: Metin CHz-, stun CHs-
CHy-, npormut CHz-CHa-CHa-. 6ytrn CH3-CH,-CHa-CHo- u . 1. C
PaIuKaaMu NPeeNbHBIX YIIIEBOA0POIOB MbI Gy/IeM BCTPEdaThCs pH
JanbHEHIIEM H3yYeHHH Kypca OPTaHUIeCKOH XHMHUIL.

MHOrO4HCIEHHOCT YIIIEBOAOPOIOB OOBACHAETCS ABICHUEM H30MEPHH WK
Pa3BETBICHHEM YIICBOAOPOAHOI ienu. C BO3pACTAHHEM YICIa aTOMOB



[image: image22.jpg]| yrepoaa B MOJIEKyJIe YHCII0 H30MEPOB PE3KO yBennumuBaercs. Tak, Hanpumep,
y Oyrana ux 2, y nentana - 3, y rekcana - 5, a 'y siekana CioHx-yixe 75.
Hanpumep:

CiHio CiH,»
CHyCH-CH-CH,  CH,-CH-CH, CH,-CH~CH,- CH»-CH,
ByTan | TEHTAH
CH, CH;-CH-CH-CH,; smoremrax
Haofyras | (eroya)
(2 MeTetTp oK) CH,
CH,

|
CHyC-CH,  HeomsHTaK

| (2,2-moeTiomponay)
CH,

JLnst cocTaBiieHns Ha3BaHMil IIPEEIIBHBIX YIIEBOZOPOLIOB C
Pa3BETBIICHHOIT LIENBIO IPHHIMAIOT, YTO BO BCEX MOJIEKYJIAX aTOMBI
BOZIOPO/IA 3aMELCHbI PA3THYHBIMA Pafukanami. [l Onpenenenms
Ha3BaHMIT IAHHOTO YTIIGBOJOPO/IA TPHICPKHBAKTCS ONPE/IENCHHOTO
nopsiaKa: Bribupaiom 6 opmyne naubonee onunnyio yenepoonyio yens u



[image: image23.jpg]CUMBOTLI AMOMOE Y2l1epo0a 6 Hell HyMepylom, HAYUHAs C MO20 KOHYA Yenu, K
KOmMopoMy bnudice pazeemeinenue:

1 4 5
a) CH—C CH—CH 8) CH,

i i)
CH+—(CHy

2 i 1
r) CH—CH—CH—CH

CH CH, CH

2. Hazvieatom padukaiwl (Ha9UHAS C IPOCTEHILET0) u npu nomouyu yupp
YKa3bI6aion ux Mecmo y nymeposanublx amomog yaiepooa. Ecin y onnoro u
TOTO JKC ATOMA YTIIEPOIa HAXOAATCSA /IBA OJIMHAKOBBIX PaIHKala, TOrja
HOMEP MOBTOPSIOT ABAKIIBL. UHCIIO OIMHAKOBBIX PAJMKANIOB YKA3BIBAIOT HPH

TIOMOLIY 9HCEN Ha IrpedeckoM s3bike ("an"-mBa, "Tpu"-Tpn, "TeTpa” - YeThpe
UTI):



[image: image24.png]a) 2-MeTuiL...

6) 2,2-nuMeTHi...

B) 3-METHIL..

T) 2,3-IMMETHIL...

3. Ionnoe nassanue oannomy yeneeo00pooy 0arom no Huciy amomos
yanepooa & HyMeposantoll yen.:

a) 2-MeTHIITNeHTaH

6) 2,2-mamernnbyTan

B) 3-METHIINEHTaH

1) 2,3- mumeTunOyTan



[image: image25.png]L.1.3 Hoayvyenne MeTana u ero romoJioros

@ T

Ci;CoaN: Nuall

B naGopatopun MeTaH noyyaioT K HAPCBAHUH ALETATa HATPHS
CH3COONa ¢ TBepbIM IHAPOKCHIOM HATPHS:



[image: image26.jpg]CH3;COONa + NaOH-CH4 + Na;COs.

DTan 1 ipyrue NpejieNibHble YIIEBOI0po/Ibl ¢ Gosiee MHHOH YIiepoHoit
LEMBI0 MOKHO MOTYYHTh IIPH B3aHMOJCHCTBIM OHOPOTHBIX
rajloreHoNpON3BOHBIX  MPEAENbHBIX  YIIEBOIOPOJOB C METAIUIMYECKHM
HaTpHeM:

€Hy—

CH,— 1

— CH—CH, + 2Nal

MORMETA yan

TlepsbiM 3Ty peakiumio B 1855 1. ocymecTsuin  (paHIy3CKHil XUMHK
A. Biopu (peakiys Biopiia).

1.1.4 CpoiicTBa npeebHBIX YIIEBOI0POI0B

Dusuyeckue cBoiicTBa. Meran - ras 6e3 1BeTa 1 3anaxa, Ho4TH B 2 pasa



[image: image27.jpg]JIerue BO3/yXa, Maio pacTBOPUM B Bojie. DTaH, nponan, 6ytan (ot C1 10
C4)ripy HOpMANLHBIX YCIIOBHAX - Ia3bl, OT IEHTaHa 10 nenTajgekana - (C5-
C15) sxuaxocth, a cieyrolme roMomoru- Teepsie Bemectsa (or C16 n
BBILIE).

TIponan u GyTaH M0J JaBIEHHEM MOTYT HAXOJMTHCS B JKHIKOM COCTOSHHI
1 1pH 0OBIKHOBEHHOI TemIieparype.

C ysenuuenuem omHoCUMETbHbIX MONCKYIAPHBIX MACC NPEOCTbHBIX
y21e6000p0006 3aKOHOMEPHO NOBBIUATOMCS, UX TNEMREPAN)Pbl KUNCHUS. U
naaeenus.

1. HanGonee xapakTepHbIMH PEAKIMAMH MPEICTBHEIX YIIIEBOIOPOIOB
ABJIAIOTCSA PEeaKUMH 3aMelenns. Tak, HanpuMep, IPH OCBEIICHHH METaH
pearupyer ¢ XJI0poM (IIpi CHILHOM OCBEIICHHH MOKET NPOH30HTH B3PHIB):



[image: image28.jpg]xropMeTaK
AOpHETIA MeTI

H H
H—C—H + q —¢ —=— H—C—@€l + Hel
el (o]

AmxaopMeran,
wnw xiopueTIaR
eTwn

TpwTAOpAETAN,
i ropodopat

DaKTHYECKH PCaKLINU NPEACIBHBIX YITCBOAOPOAOB C rajloreHaMu
nmpoucxoasT 6oiee croxkuo. HaM yike H3BECTHO, YTO MPH NOMIOUICHHH



[image: image29.jpg]CBETOBOM 3HEPI'UH MOJICKYJIbI XJIOpA PACHaaloTCsA Ha aTOMbl:

« 4

2ar

emde
.

ATOMBI XJI0pa C OJIHHM HECTIAPEHHBIM MEKTPOHOM XMMHYECKH
04YeHb AKTHBHEL. [IPH HX CTONKHOBEHHH C MOJICKYJION METaHa
TPOMCXOUT PEAKIIHs, B PE3ylIbTare KoTopoii obpasyercs
CBOOOIHBII XHMHYECKH 04CHb AKTHBHBII PaIKal METHIL:

H B H

e | (X

H C]H + .Ci::-———-H C- + H .Cl.

vl
[—

H H

pamnxan
MCTHN

AKTHBHOCTD PajIMKajla METHIIA TOXKE 0OBACHAETCSA HAIMUHEM
HECMTaPEHHOTO 3NEKTPOHA (HEHCIONIB30BAHHONH BAJICHTHOCTH).



[image: image30.jpg]ATOMBI XJIOpa C OIHUM HECTIAPEHHBIM MEKTPOHOM XHMHUYECKH
O4eHb aKTHBHBL. TIPH HX CTOIKHOBEHHH C MOJIEKYIIOi METaHa
HPOMCXOIUT PEaKIus, B PesylbTare KoTopoii obpasyercs
CBOGOIHBII XMMHYECKH 04CHD AKTHBHBIN PajiKall METHIL.
AKTHBHOCTb pajiHKajla METHJIA TOKE OOBACHACTCA HATHUNEM
HECITAPEHHOTO EKTPOHA (HEHCIIONB30BAHHON BAICHTHOCTH).

Yacmuyet, umeiouue necnapenivle S1eKmponbl u 001adaouue &
COS3U C IMUM HEUCRONB30BAHHBIMU BANEHMHOCMAMU,
HA3bI6arOMest c60000HLIMU PAOUKATAMU.

W3 BBILIECKA3aHHOTO CIIEAYET, YTO PEAKLs METAHA C XIIOPOM
TPOTEKAET 110 CBOBOAHOPA/INKATBHOMY MeXaHu3My. Pajikan MeTin
(KOTOPBIi{ CYIIECTBYET JINIIIb HECKONBKO THICYHBIX J0JICH CEKYHIbI)
pearnpyer ¢ JIpyroii MOJIEKyJI0i XJ0pa, pasphiBAET CBA3M MEKIY
ATOMAaMH | OTIICIUIAET CBOGOIHBIE aTOMBI XIIOPA C HECTIAPEHHBIMU
snekTpoHaMi. TakuM 00pasoM POXKIAIOTCS HOBBIC XHMHUECKH
AKTHBHBIE YACTHIII, KOTOPBIE BBI3BIBAIOT JaNbHeiilme
npeppauienns. C TAKHME PEaKLUAME MBI YKe TO3HAKOMHIHCH B
Kypce HeOpraHM4eckoil XuMuH. XapakTepHbIM IPHMEPOM SBISETCS
B3aMMOJICHCTBHE XJI0pa C BOIOPOOM.





[image: image31.jpg]Feakyuu, 8 pesyibmame KOmopvix npoucxooum yens
N0C1e006aMenbHbIX NPE6PauyeHUll, HA3LIGAIOMCS. YenHLIMU
peakyusmu.

B paspaboTke Teopyy LEIHBIX Peakiyii GOJIBIIYIO0 POJIb CHITpay
TPY/IBI akazieMuKa, naypeara Hobenerckoii mpemun H. H.
Cemenosa.

AHANOrHYHO PEearnpyIoT ¢ XJI0POM JTaH, IPONIAH H APYrHe
npeJienbHEIe yreBonopoasl. OGpasoBaBuIkecs BELIECTBA
Ha3bIBAIOTCA TAJIONEHONPOM3BOARBIMI. MHOTHE 13 HUX
HCIONB3YIOTCS B KauecTBe pacTBopHTeneil. Tak Kak npeenbHbe
YITIEBOIOPOJIbI PEArHPYIOT C FaJloreHaMH TONBKO MPH MOBBIIEHHOMH
TEMIepaType WK MOf BO3/ICHCTBIEM CBETa, GPOMHYIO BOAY TIpH
06bIYHO TeMIIepaType OHH He 00eCIBEUMBAIOT.

2. Bee nmpenienbHbIe YIIEBOIOPOIE! TOPAT ¢ 06pa3oBaHHEM OKCHAA
yraepoza (IV) u Boasl. MeTan roput GeCLIBETHBIM IJIAMEHEM, C
BBIZIETICHHEM TETIOTHI:

CHs +20:= CO+2H0 +880 /I

CMech MeTaHa ¢ KHCI0pozioM (B 00beMHOM oTHOMIEHNH 1 : 2) 1in

¢ Bo3yxoM (1 : 10) mpu IO/PKUTaHIA CropaeT co B3phIBOM. B3phis




[image: image32.jpg]MOXET MPOMCXOIUTH M TIPH JIPYTHX 0GBEMHBIX OTHOIIEHHAX CMECH
NpeJeNbHBIX YIIIEBOJ0POIOB ¢ Bo3/yXoM. [ToaTomy cmecH meTana,
9TaHa, nponana 1 GyTaHa ¢ BO3IyXoM oueHb onacHbl. OHE HHOTIA
MOTyT 00pa30BaThCs B KAMCHHOYTOBHEIX IAXTaX, B 3aBOJCKIX
KOTEJIbHBIX, B MACTEPCKUX M B KMJIBIX OMEIIEHHUSX.
3. TTpu cunbHOM Harpesanuu (Bbime 1000 °C) 6e3 moctyna
BO3/IyXa NPEIEIIbHbIE YITIEBOAOPO/IbI PA3NIAraloTCs:
CHy—C +2H; (t>10000C)
Ecnn meran marperb 10 Gonee BBICOKOH Temreparypbl
(1500°C), To peakius IIPOUCXOIUT TaK:
2CH;— H-C=C-H + 3H;, (t>15000C) auernien
Orta peakuys AerHAPUPOBaHKs (OTIICIIEHHS BOJOPOIA) HMEeT
60IbI1I0€ NPOMBILIIEHHOE 3HAYEHHE (ITPOM3BOJICTBO KaydyKOB,
MIACTMACC H JIP.), TAK e Kak i IeTHIAPUpPOBAHIE APYTHX
TpEIeNBHBIX YIIIEBOIOPOIOB, B ToM uncrie 3taHa CaHe:
H3;C-CH; —»H,C=CH:+ H; (5000C, Ni)
STaH  STHICH
DTHIIEH IMPOKO HCTIONB3YETCA B IPOM3BOJCTBE CITHPTA,
CHHTETHYECKHX KayqyKOB M JPYTHX BEIIECTB.




[image: image33.png]4. Ve1e6000p00bl HOPMAIILHO20 CMPOCHUA NOO BIUHUCM
Kamanu3amopos u npu Hazpeaniu no0Bepaiomcs peaKyusim
usOMepuzaYUL U NPEeEPAUYAIONCA 8 Y2I16000P00b! PA3BEMBILEHH020
CTpOEHMS:

CHy—CHy—CHo—CH—CH; 2% CH,—CH—CH,—CH,

TiewTaH {

CH;

D-wemabyran





[image: image34.png]1.1.6 Haxoxaenne B NpHPO/e H NPUMEHEHHE

TIpocreiimmii npecTaBUTENb NPEENbHBIX YIICBOIOPOIOB -
MeTan 00pasyercs B IPHPOJIE B PE3yILTATE PA3IOKEHHs OCTATKOB
PACTHTENBHBIX I XKHBOTHBIX OPTaHN3MOB 03 10CTya BO3yXa.
D1uM 00BACHSETCS TIOABIICHHE My3BIPHKOB Ta3a B 3a00704€HHBIX
Bogoemax. MIHOT/Ia MeTaH BBIAENACTCS M3 KAMEHHOYTONBHBIX
TUIACTOB M HAKATLIMBACTCS B IaXTaX. MeTaH COCTaBNIAET OCHOBHYIO
Maccy npupozHoro rasa (80-97%). On conepkuTes U B rasax,
BBIIENIAIOMMXCS NPy J00bIue HeTh. B cocrap npupoHOTO raza n
HeTAHBIX ra30B BXOIAT Takxke 31aH C2He npoman C3Hs, OyTtan
CaH\ 1 HekoTopeIe Apyrue. I'a3006pasHbie, )KUIKIE I TBEPbIC
TIpesieNbHbIE YITIEBOJIOPO/IbI COlepXKaTcs B HEdTH.

TIpuMeHeHNe METaHa U €r0 COCTUHEHHIA:

1-Tonyyene CHHTETHYECKOTO KayuyKa;

2- ropiodee st ABUTATENICH BHYTPEHHEIO CrOPAHILS;



[image: image35.jpg]3-n101y4eHne CHHTETHYECKOTo GeH3MHA;

4- pactBopuTenei;

5- npHMEHeHNE NIPH Pe3Ke H CBAPKE METAILIOB;
6- TOILIHMBO;

7- noJy4eHHe THIOrpad)CKOi Kpacku;

8- pe3uHEbL.
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[image: image37.jpg]1.2 Iuxroankansl (IHKJIonapaguubI)

Kniouesrie c10Ba: IMKIOAIKAHBL, IMKJI0MapadiHbl, HaQTEHbI, peaKIus
THIPUPOBAHMS, PEAKIIMH 3aMEILCHHUS.

B ommiane ot paHee pacCMOTPEHHBIX NPE/IENBHBIX YIIIEBOIOPO/IOB, B
MOJIEKYJIaX KOTOPBIX BCE YIIEPOIHbIE aTOMbI 00Pa3yIOT OTKPHITHIE LEMH,
HMEIOTCS YITICBOIOPO/IBI C 3aMKHYTHIMH LETSMH - IIHKIONapaduHsl ¢ obieit
(opmynoii CoHan. M3BecTHbI LIMKITOMApadMHbL, MONEKYIbI KOTOPBIX COCTOSIT
3 TPeX, YETHIPEX H LIECTH aTOMOB yITepoia:

CH,
CH, H,C—CH, e \TH;
/AN [ | [, A
H,C——CH, H,C—Cll, HC\_ AH,
i,
IH KA Il“KJIL'ﬁ'\TI}I TLHKOre K

1.2.2 Uzomepus mukIonapadunos
V nuknonapauHOB BO3MOXKHA H3oMepHs. Harmpumep, MonekyIspHOi
tbopmyne CsHiz cOOTBETCTBYET HECKONIBKO BEIIECTB- H30MEPOB; H30MEPHs



[image: image38.jpg]5THX COEIIMHEHNH CBA3aHa C HaIMYieM OOKOBBIX YIIIEBOJOPOHbIX LIENeH:
cH,

con, CH

N
1‘/ \1"‘- HzT—j;:—CH, CH,fnl'—Tn—m, i .('—i"/—xl'—m.
\c{ H,  HC. 3 H,C—CH, 0o

wKoreRal MeTHAMKIONEN TaI AT IOy T TPRMETHAIOPOIIAN

1.2.3 Tomyyenne NHKI0ATKAHOB

B naGoparopun mukIonapaduHbl NOMyYaioT H3 AUraJoreHONPOH3BOIHBIX
MpeJICIBHBIX YIIIEBOIOPOJIOB, ﬂeﬁCTByﬂ Ha HUX aKTUBHBIMH METAJIJIAMH. TaKAV
HanpuMmep, npu ﬂCﬁCTBHH Ha 1,5>£[PIXJ'IOPI'I€HTBH AKTUBHBIM METAJIJIOM LIETTb
YITICPOAHBIX aTOMOB 3aMbIKACTCA U OGPEBYCTCH L‘HKJ'IH'—ICCKHP'I Yraesoaopoa
[IMKJIONIEHTAH:




[image: image39.jpg]CH,—CH,—Cl H,C—CH,

b4

He{ +Mal—= /O o+ 2N
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1.2.4 ®dusnveckne M XHMHYECKHE CBOiicTBA

Ilukmonponan i HHKN0GyTaH MPH HOPMANBHBIX YCIOBHSAX - Fa3bl, @
LIMKJIONICHTAH U IUKJIoreKcaH - skujkocty. [luxronapapuusl B Boje
MPAKTHYECKH HE PACTBOPSIOTCS.

V umknonapa(uHOB, Kak H y IPEACTbHEIX YIEBOAOPOIOB, BCE CBA3M
HACBIIIEHDI, OJIHAKO, B OTIIMYHE OT NOCIEAHHMX, OHH CTIOCOOHbI K PeaKiuaM
MPUCOEIMHEHNSA. DT0 00BACHACTCS TEM, UTO CBA3M MEKJLy aTOMAMH yTIepo/ia
B LIMKJIE MOTYT pasopBathes. B pesynbrare o6pasyiorcs cBOGOIHbIE CBA3H,
crI0cOGHBIC TIPHCOSAMHATE aTOMBI BOZOPO/IA M IPYTHX SMEMEHTOB.
Coennuenns ¢ MaJIbIMi LIMKJIAMH JIErye BCTYNAloT B PEaKiiu
PUCOEIMHENNS, YeM HX aHaiorH ¢ Gombimmmu nukaamu. Tak, Hanpumep,
[peaKIius THAPUPOBaHKs (PHCOEIMHEHNE BOJIOPO/IA) TIPOMCXOUT HPH
a3 IMYHOM TEMIIEDATVDE V DA3HBIX HUKIonapahuHoB:
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Jlnst coetuHeHnMi ¢ GOTBIIMMY HUKJIAMH XapaKTEPHE! PeaKiy 3aMEIICHHs.
B 5TOM OTHOWIEHNH OHH CXOAHBI ¢ napadunamu. Hanpumep, uuKiorekcan ¢
IXJIODOM pearupyver Tak:
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IluknonapadMHbl TMOABEPralOTCS W PEAKUMAM JIETHAPHPOBAHHS
(oTHENIEHHs BOLOPOAA):

H, S
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LHK/IOREKCAH



[image: image42.jpg]1.2.5 TlpumeHenne W HAXOXICHHE B IPHpoIe

W3 npknonapaHOB MPAKTHYECKOE 3HAYEHHE MMEIOT LIMKIIOTEKCaH,
METHIILMKIIONeKCaH H HeKOTOpBIe Apyrue. B mpomecce apomarnsaimn Hedri
9TH COEJIMHENNS PEBPAIIAIOTCS B ApOMATHUECKHE YITIEBOIOPOIE! - B GeH3071,
TONYON W JIPyrHe BELICCTBA, KOTOPBIE IIHPOKO HCIONB3YIOTCS U CHHTE3a
KpacuTeneil, MeIMKaMeHToB 1 T. J1. LIukionponan npuMeHsIoT uisi HapKosa.
TluknonapauHe! IIaBHBIM 06pa30M HAXOIATCS B COCTABE HEKOTOPBIX
nedreil. Otciona u apyroe Haspanye nuKionapahunos - Haprensl. [laTn- u
LIECTH YICHHBIE IMKIONapa(uHb! ObUIH BIICPBBIC BELICNCHBI 3 HEDTH I
u3yyeHsl npodeccopoM MockoBekoro yausepeutera B. B. MapKkoBHUKOBBIM.





[image: image43.jpg]2.1 Alikensl

KuioueBbie c10Ba: HeNpe/EIbHBIC YIICBOIOPOIBY, SP*-THOPHIM3AL,
AJIKEHBI, 1IMC-, TPAHCH30MEPHS, PEAKIMH TIPHCOEIMHEHNS, paBiIo B.B.
MapKkoBHHKOBA, PEAKITHH TIOTMMEPH3ALIHH.

O6mast opmyrta mpenebHbIX yrneonoponos CnHan+2 .OHE monHOCTEIO
HACHIIEHBI ATOMAMH BOIOPOJIa. B MoJieKysiax Henpe/IeNbHEIX YITICBOOPOIOB
YHCII0 aTOMOB BOJIOPOJIA BCEI/1a MEHBIIIE, YeM y allkaHoB. B 3aBucuMoctu ot
HACBIIECHHOCTH MOJICKYJI HEIPEACIBHBIX YITICBOJOPOJI0B aTOMAMH BOJOPOAA
MX COCTAB MOXKHO BHIPA3HTh MPH MOMOIIH CIEYIONHX 06umx dopmyi:
CnHan , CoHan-o. DTH COETMHEHHS OTHOCHTENBHO JIETKO MOTYT NPHCOETHHATH
ATOMBI BOIOpOJIA:

CuFlpy + Hy ——CoHawz  (t, kaTamazatop)

C.Hyy o+ 2H; ——CHyy o (t, katamrzarop

HenpesiennbHbIe COG/IMHEHHS, COCTAB KOTOPBIX COOTBETCTBYET 00mIeH
(opmyne CoHan (Taxoii ke, Kak y HHKIONapadHOB), OTHOCATCS K
YITICBOZIOPOIAM STHIICHOBOTO PAijia, TAK KAK HX MPOCTEHIIMI ITPEICTABATENb
arunen CoHs. YIieBofopo/ibl, COCTAB KOTOPBIX BbIpakaeTcs oOuieit



[image: image44.jpg]opmynoit CnH2n-2, MPHHAAIEKAT K YIICBOAOPOAAM ALETHICHOBOTO PA/IA, TAK
KaK npocreifimii npezcrasurens 31oro psja aneruien CoHy. Takas xe
obmas opmyna U y IMEHOBBIX YTIEBOAOPOIOB. 71 BCEX ITHX COETMHENHiT
XapaKTepHB! JIBOMHBIC U TPOIMHBIE CBA3H.
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[image: image46.jpg]2.1 AkeHbl
Vr1eBozI0pojibl pijia STHIIEHA 1O MEKYHAPOHOI HOMEHKIIATYPE Ha3bIBAIOT
ankeHamu. Xumuaeckas GopMysa i CTPOCHHE MONEKY]I THIICHA. DNCMEHTHBII
AHAIN3 FTHIICHA NIOKA3BIBAET, YTO B €10 COCTAB BXOZAT NpuMepHo 87,5%
yrepona i 14,3% Bogopoza. [110THOCTE STHIIEHA 10 OTHOMIEHHIO K BOIOPOIY
pasHa 14. TIo 3THM JIaHHBIM MOXHO HaifTH MOJIEKY/IAPHYIO (OPMYITY 3THICHA:
C:H=85.7/12:14.3/1 =17,14: 14,3=1:2
CrenoBarenbHo, mnpocreifmas  dopmyna stuneHa CH.. Monspras
Macca, COOTBETCTBYIONIAsA ITOH HOpMyIIe, ClIeIyiomas:
M =12+ 2= 14, M=14 r/monb
Ha ocHope 3akoHa ABOraipo HaXoJMM HCTHHHYIO MOJIAPHYIO Maccy
STHIICHA!
M =2D(H»)=2*14 = 28; M = 28 r/monb
Orcrofa cneayer, uto npocteiinryio Gopmyny HykHO yiBauBath. [Toaromy
MonekynapHas popmyna stunena C2Hs. Ecn meskay nyms B3anmuo
CBSI3aHHBIMH aTOMaMH YIIIEPOa PA3MECTHTh YETHIPE ATOMA BOIOPOIA, TO
CTPYKTYpPHYIO (hOpMYITY STHIIEHA ClIe0BaIo Obl H300pasHTh Tak:



[image: image47.jpg]OnHako cBOOOIHBIX CBA3CH B MOJIEKY/Ie He JOKHO ObiTh. [TosToMy B
CTPYKTYpHOIT hopMYIIE I COKPALIEHHOIT CTPYKTYPHOI hopMyrie dTHiIeHa
M306pakatoT ABOMHYIO CBA3b.

Cres10BaTeNbHO, B OTIHYHE OT MPEICTBHBIX YIIEBOIOPOIOB, B MONEKYIaX
KOTOPBIX MEXKJTy aTOMAaMH YIIIEpOJia HMEETCS OPIIMHAPHAS CBA3b, B MOJICKYJIaxX
YITIEBOZOPOZIOB Psifia STHIICHA MEXKLY aTOMAMH yIIIePOla HMEeTCs OfIHa
JIBOHAs CBA3B. [T03TOMY YITIEBOIOPOIAM PsiJia STHIICHA MOKHO JIaTh
CIC/IYIONIEE ONPECCHHE:

Vrnepozoposi ¢ o6meit popmysoit CnHzy, B MONEKyIIax KOTOPBIX MEKIY
ATOMaMH YIJIEpo/ia MMEETCA OJIHA JIBOIHAA CBA3b, HA3BIBAIOTCA
YITICBOIOPOJIAMH PAiJIa STHIICHA, HITH AIKCHAMH..

DKCMEPHMEHTABHO I0KA3aHO, YTO B MOJIEKYJIaX STHJIEHA U IPYTHX




[image: image48.jpg]YIJIEBOZIOPOJIOB 3TOTO PsiJia OJIHA W3 JIBOWHOM CBSI3H OTHOCHTEITBHO JIETKO
PpaspbiBaeTcs, a Bropas ApisAercs Gonee npounoii. Tak, HanmpuMep, ecin
TIPOYCTHTH 3THIICH Yepe3 OPOMHYIO BOJY, TO IPOMCXOIUT €ro
obeciBedHBanNE B PE3Y/IBTATE PHCOETMHEHNS aTOMOB GpoMa:

H;C=CH, + Br,—> BrH,C—CH,Br
1.2-nubpomsran
TTodemy B MOJIEKYIIE STHIICHA OJIHA M3 IBOWHOM CBA3H MEXKLY aTOMaMH
yrieposia ABNAETCA MeHee pouHoii? OTBETHTH Ha 3TOT BOIPOC MOKHO,
OCHOBBIBAsICH HA COBPEMEHHBIX TPE/ICTABICHHSX 0 O- 1 T-cBs3ax. Cremyer
TaKiKe BCTIOMHHTD, UTO B 4TOME yIJIEPO/Ia B PE3y/IbTaTe PacapuBanms 2s-
SMIEKTPOHOB Ha HAPY/KHOM SHEPreTHICCKOM YPOBHE HMEIOTCS KK S- TAK | P-
3MEKTPOHbI, 001aKa KOTOPBIX MOTYT MOIBEpraThest rubpuamusauum. B
MOJIEKYIIE STHJICHA TOJBEPraloTCst FTHOPHIN3ALINH OO S- H JBA P-
IIEKTPOHHBIX 00l1aKa aTOMOB yriiepojia (sp’-rubpumsaims). Takum 0Gpasom,
KaK[Iblil aTOM YITIEPO/ia MMEET 110 TPH (BCETrO MECTh) THOPHIHBIX
9NEKTPOHHBIX 001aka H 10 OIHOMY (BCEro jBa) HerubpuaHoMy p-obmaky. [(Ba
3 THOPHIHBIX 3JIEKTPOHHBIX 00J1aKOB aTOMOB VITIEPO/a B3aNMHO



[image: image49.jpg]TIEPEKPBIBAIOTCA U 00Pa3yIOT MEKIY dTOMaMH YTIIEpoJa O-CBA3b. UCTalIbHbIE
YeTeipe I'Hﬁpl(UIHHX SIIEKTPOHHBIX olnaka aToMOB yriepojia rnepekpeiBaoTCs B
TOif 7K€ MIOCKOCTH C YETBIPbMA S-3JICKTPOHHBIMH o0naKami aToMoB BOZIOpOIA
M TaKKe 00pasyior uetbipe o-cBa3n. HernOpunbie sa p-obiaka aromos
yriepoaa B3aHMHO NIEPEKPBIBAIOTCSA B IIOCKOCTH, KOTOPAA pacroioKeHa
TIePIIEHIMKYIIAPHO TUIOCKOCTH O-CBsi3eii, T. €. 06pasyeTcs ofiHa m-Chsi3b.
Cneuonareﬂm—m, B MOJICKYJIC STHIICHA MEKIYy dTOMaMH YIIIEpOJIa HMEETCA
OJIHA O- M O/IHA TI-CBA3b. B YIIEPOAHBIX COCIMHEHUAX TI-CBA3b 3HAYUTEIIBLHO
cna6ee, YEM O-CBA3b. HO}I BO3ICHCTBIEM PEareHToB II-CBA3B JICTKO
pasphiBaeTcs.

Jlerxo TIOHATB, YTO B MOJICKYJIAX MPEACIBbHBIX YITIEBOIOPOIOB aTOMBI
YITIeposia MOTYT CBOOOIHO BPAIAThCS BOKPYT O-CBA3M. Eciut ke Mexay
AaTOMaMH YIIIepojia CYIIECTBYET HE TOJILKO C-CBA3b, HO M T1-CBA3b, TO TAKOE
BpamicHue oe3 pa3pbiBa HOCHCJJHCi/i HEBO3MOXHO.



[image: image50.jpg]2.1.2 HoMeHKJIaTypa H H30MepHst

DopMyIIBI YIIEBOJIOPOJIOB PAJia STHIIEH MOXKHO BBIBECTH H3
COOTBETCTBYIOMINX (hOPMYII PEIEBHBIX YIICBOIOPOIOB.
Haspanus yrieBoJ10pozioB psjia STHIIEHA 00pa3yloT IyTeM H3MEHEHHs.
cy(duKca -aH COOTBETCTBYIONMIET0 MPENETHHOTO YIIEBOI0PO/IA Ha -6H HITH -
WIIEH:



[image: image51.jpg]CH:—CHz = CHo=CH,

31aH STHJEH HIH STER
CH3—CH, -CH= CHy=CH—CH;
[pomax _JpOIHIIER HIH MPOTIER

CH:—CH,-CH;-CH; = CHACH—CH;—CH;
OyTHmeH, W DyTeH

'V yI7IeBOI0pO/IOB Psiia STHIICHA H30MEpHs IPOSBIACTCS HE TOMBKO B
CTPOEHUH YIIIEPOJIHOIO CKENIETa, KaK Y NMPEJIENbHbIX YITIEBOIOPOIOB, HO U B
TOJIOKEHHH JBOMHOI CBA3M B MoTIeKyne. Tak, Hampumep, oT GopMyIst
HOPMaJIbHOTO Gy TaHa MOKHO BBIBECTH (DOPMYIIBI JIBYX HENPEIETbHBIX
m30MepoB. UToObl HX Ha3BaTh, ATOMBI yITIEPOIa HYMEPYIOT, HaYHHASA C TOTO0
KOHIIA LeMH, K KoTopoMy Giike JIBoifHast cBaA3b. [Tonoxenue 1BoitHOIM cBs3H
0603Ha4AI0T B Hayajie Ha3BaHMs HOMEPOM TOTO YIIIEPOTHOTO aTOMa, OT
KOTOPOTO OHA HAYMHAETCH:
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Or dopmyrbl 2-MeTmmnponana (H300yTaHa) MOKHO BBIBECTH HOPMYITY
OJIHOTO HEMPEIETLHOr0 H30Mepa:

. . —2H 5 .
CH;—CH—CH; —— CHy=C—CH,

CHs tL,Hﬁ

2-MeTanponan 2-MeTHANpoIe H
{Haobyran) l',u:mﬁyrmmn

Ot dopmyrbl 2-MeTHIOyTaHa MOXKHO BBIBECTH (JOPMYIIBI TPEX
HENPEIETbHBIX H30MEPOB:
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'V 3THIEHOBBIX YIJIEBOIOPOJIOB BO3MOKHA TAKIKe NPOCTPAHCTBEHHAS
uzoMepus. ECu 3aMeIarolue rpyisl B MOJIEKyIe H30Mepa HaXOIATCA 10
OJIHY CTOPOHY JIBOHHOI CBA3H, TO €0 Ha3BIBAIOT LIHC-H30MEPOM, 4 ECITH 110
pasHeIC - TpaHc-n30MepoM. (OT Jiar. cis - Ha 3Tl CTOPOHE, trans - uepes, Ha
Jpyroii.) Hanpumep: BBIpa3uM IIMC- M TPAHC- H30MepbI Julst 2-0yTen
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2.1.3 Iosryyenne HenpeaebHbIX YIIeBOI0POIOB
1. Dtusen B 1aGOPAaTOPHH MOTYHAIOT NP HATPEBAHIH CMECH 3THIOBOTO
CIMPTa C KOHUEHTPUPOBAHHOM CEPHOI KHCIIOTOI:

C3H;OH ——H,C=CH,+*HOH (t>140°C H,S04(xorm)

ITHIICH

2. aneno}:lopoﬂu pAjia 3TUIIEHA MOKHO MOTYYHTh TAKXKE AETHIPHPOBAHUEM
TPE/ICTBHBIX YTIIEBOIOPOJIOB:
2CHy/— C;Hy+2H; (550-650°C, katam13aTop)

MCTaH STHIICH
CHs—CHs—CH,=CH,+ H, (500°C,Ni)
3TaH ITHICH

3.Ha npou3BojicTBE 3THICH MOTYYal0T U3 MPUPOIHOTO Ta3a H MPH MpoLeccax



[image: image55.jpg]KPCKUHTA M MTHPOJIH3a HEPTH.
4. YreBo0po/Ibl psijla 3THIICHA MOKHO TIONYYHTh IPH B3aUMOJIEHCTBIH
JIHTaJI0TeHOMPOH3BOHBIX MPEIEBHBIX YIIEBOIOPOIOB C METAIIAMH:

CH,Br— CHBr—CH, + Zn——> H,C=CH—CH; + ZuBr,
1,2 m6ponmpormas npormes

Ecim atoMbl rajloreHoB HaXOIATCSA HE Y COCEIHUX aTOMOB YITIEPO/Ia, TO
MOTyT 06pa3oBaThCs IMKIONAPadHHBL.
5. Tlpu JeiicTBIH CIMPTOBBIX PACTBOPOB HIEIOYCH HA TAJIOTCHONPOU3BOHBIC

OTIIEIIACTCA TaNOreHOBOIOPO M 06pa3yeTcs YIIeBOI0POs ¢ ABOIHOI
CBA3BIO:



[image: image56.jpg]t

+ | — ?le + KCl + HO
H—C—H OH C[H
H—(i:—H CH,
H
1-xnopnponan TNPONKAEH

CrmpToBBlif pacTBOP M’MAPOKCH/IA KaJIHsl OTLIEILIAET XJIOPOBOJOPOIL.

2.1.4 ®dusnvecKne W XHMHUECKHE CBOICTBA

Orusien - GecuBETHBII ra3, mouTH 6e3 3armaxa, HEMHOTO JIeTde BO3IyXa,
TIOXO PacTBOpHM B Bozie. ITpomnieH i GyTeHsl (OyTHIICHBI) IPH HOPMATBHBIX
YCIOBHSX TakiKe raz006pasmsl, ot nentena CsHio go oxranenena CisHio
BKITIOYHTEIIBHO YITIEBONOPO/IBI HAXOATCA B KHKOM COCTOAHMH, 3 HAUHHAS C
nonanenena C1oHag - B TBeprom.



[image: image57.jpg]HoHazenena Cr9Hzg - B TBepoM.

XHUMHYECKHE CBOHCTBA ITHIIEHA M €70 TOMOJIOTOB B OCHOBHOM
ONPEJIENAIOTCA HAMYUHEM B HX MOJICKYJIaX JIBOHHOI cBs3u. g Hux
XapakTEpHBI pEAKINHN NPUCOCANHEHHA, OKUCIICHHA U MTOIMMEPHU3ALHH.

1) Peakuuu nprcoeMHEHUs:

DTHIIEH U er0 TOMOJIOTH BZaHMoﬂeﬁCTﬂy!OT C raJlorecHaMHu. T'dK, Hanpumep,
OHH 00€CIBEUHBAIOT GPOMHYIO BOLY:

H,C=CH,+ Br, —> CH,Br—CH,Br
1,2-mibpomaTan

2) AHanOrMYHO IPOMCXOIUT MIPHCOEIMHEHHE BOTIOPO/IA (THIPHPOBAHHE
STHIIEHA M €T0 TOMOJIOTOB):

H2C=CH2 &+ H2 —>H3C'CH3

3THIIEH 3TaH

3) B npucyTcTBuH CepHOit Wi 0pTohochOpHOI KHCIOTBI H IPYTHX
KaTau3aTopoB STHIIEH MPHCOEAMHAET BOAY (PEaKIusA THIpaTaluH):




[image: image58.jpg]H,C=CH,+ HOH——> CH,-CH,-OH
STHIEH THIOBBIT CIopT

Droif peakiueit Mob3yI0TCA [T MOMyYeHHs THI0BOTO CIHMPTa B

TIPOMBIIIIEHHOCTH,
4. DTHIIEH H €T0 TOMOJIOTH MPHCOEIMHAIOT TAKIKE FalOTEHOBOIOPOMIBI:

H,C=CH,+ HBr >CH,—CH,Br
STHIOP OMILT

H,C= CH, + HC1 —>CH3—CH,C1
STHILX JTOPH

3TMJ’IXJ’I\)pMZ[ TIPUMEHAIOT JUIsA MECTHO# aHECTEe3MH.
Tlpommnen u nocaenyIoNIKue YIIEBOAOPOMB! PAAa STHIEHA PEaTHPYIOT C
TaJI0TeHOBOJIOPOJIAMHU COIJIACHO TipaBuity B. B. MapkoBH#KoBa.

\
A1¥ B—= A" + B (cBOGONHOPAHKANbHbI MEXaHH3M)

A . B—> A" + B(HOHHBIH MexaHH3M)



[image: image59.jpg]Bozopon npucoeaunsercs k nanGoree, a aToM rajiorena - K HauMenee
THPHPOBAHHOMY aTOMY YITIepoia:

CH,=CH—CH, + HBr = CH,—CHBr—CH,
MPOIMIUTEH 2-GpoMmponax

TIpu u3yueHun peakiuii 3aMelIeHNs, B KOTOPBIX yYacTBYIOT NpE/ie/IbHbIC
YIIEBOOPOIbI, Ml YOEIHIHCH, YTO OHH MPOTEKAIOT 10
CBOOOIHOPA/IMKATIBHOMY MeXaHu3My. Tereph BBIACHHM, 110 KaKOMy
MEXaHH3MY MPOTEKAIOT PEAKLH NPHCOSAMHEHNS, XapaKTePHbIE T
HENpeeNbHBIX YIIEBOIOPOJIOB. B kauecTse mpumMepa paccMOTpHM
B3aMMOJICHCTBHE STHJIEHA H NPONMIIEHa ¢ GPOMOBOZIOPOIOM.

Kak H3BECTHO, KOBAJICHTHAS CBSA3b B MOJIEKY/e GPOMOBOIOPO/IA ABIACTCS
MoJIsIpHOI. ATOM BOIOPOJIa B HEll HMEET YaCTUUHBII MOJIOKHTEIBHBIH 3apsjl,
a aroM OpoMa - YaCTHYHbII OTpHLATENbHBII 3apsa. [Tpu B3anMoeicTBIN
SMEKTPOHbI -CBAI3H HENPEIELHOTO YIIEBOI0PO/Ia IPUTATHBAIOT K cebe
TIOJIOKHUTENBLHO 3aPSAKEHHBII aTOM BOZIOPOZIA H OTTATKHBAIOT OTPHIIATENLHO
3apsiKEHHBIH atoMm Opoma. OOImas sMeKTpOHHas Mapa MOJTHOCTBIO MEPEXOIUT K



[image: image60.jpg]atomy 6poma. B pesynsrare o0pasyercs MONOKHTENbHbIH HOH Boopona H+ i
OTpHIATE/bHBIH HOH Gpoma Br-. B iannoM cityyae paspeis KOBaleHTHOI
CBA3U B MOJIEKyNe GPOMOBOJIOPO/IA OCYIIECTRIISETCA 10 HOHHOMY MEXaHH3MY.
VisMeHenns MPOMCXOST H B MOJIeKysle dTuiieHa. Berynas Bo BsanmoseiicTue
C ANEKTPOHAMH -CBSI3H TOTO YIIEBOJOPOa, HOH Boxopoaa H+



[image: image61.jpg]TIPUCOEMHACTCS K OJHOMY M3 ATOMOB YITIEPO/IA; B PE3y/IbTATe CIBUTA
SMEKTPOHOB T-CBSA3M OJMH aTOM YITIEpO/ia MPHOOPETACT MONOKHTETbHBII
3apsiL:

-
8

Won Gpoma npHcoeMHAETCS K TOMY aToMy yIJIepojia, KOTophlit mproGper
TIONIOKHUTENBHbIH 3aps:

H :B H
+ s L
H :'C_ . E: H + < _C_: H
H H H

CrenoBarenbHO, MPUCOEAHHEHHE TaOTCHOBOJIOPOIOB K HEMPEACTbHBIM



[image: image62.jpg]COEJIMHEHHSM HIET 0 HOHHOMY MEXaHH3MY.

C TOUKH 3peHHs HMOHHOTO MEXaHM3Ma CYIIHOCTh mpaBuia B. B.
MapKoBHHKOBA TIpM  B3aMMOJICHCTBMM Nponuiena ¢ GpomMoBOIOPOIOM
obBACHAETCS Cleayiomum o6pa3oM: B MOJIEKyle TpOIMHIEHa B PE3ylbTare
CIBHTd IEKTPOHHOIT MIOTHOCTH BTOPOi aTOM YIUIepoja, KOTOPBIil CBA3AH ¢
METHJIPaIMKATIOM, 3apsikeH Gojiee MOTOKHTETBHO, YeM TIEPBBIN.

3HaueHne SIMEKTPOOTPUIATEILHOCTH Y aTOMOB yriiepoa Goibiie, YeM y
aToMOB Bozopoza. IT03TOMy TpeTHii aToM yriepoga METHIbHOH Tpymmbl B
pesylbTaTe CIBHTA IEKTPOHHON IUIOTHOCTH OT TPEX AaTOMOB BOJOPOIA
MpHOGpPETaeT OTHOCHTENBHO GONbIIMI OTPHIATENbHBII 3apsijl, YeM Jpyrue
aTOMBI yIIepoja. DTOT H3OLITOUHBIH OTPHIATEILHEINA 3aps]l B CBOIO OYEPeh
CMEIIAeT NOIBUKHbIE TT-3]IEKTPOHHbIE 00aKa OT BIOPOIO K NEPBOMY aToMy
yrieposa (Kak Moka3aHo B cxeme). B pesynsTate Takoro CIBHra MepBblii aToM
yrateposa (C1) npuobperaer Gonbimii oTpuiaTebHbIf 3apaa ( 5-), a Bropoit
atom yraepozia (Cz) Mo CPAaBHEHHIO C HUM CTAHOBUTCS 007ICE MOTOKHTEIBHBIM
(5+). B pesyxsrare atom Bogopoza (60s1ee Mon0KHTEIbHbII) TIPHCOCINHASTCS
K aromy ymiepona (Gomee oTpumarenbHOMy), a ramores  (6Gomee
OTpHIATEbHBII) - K aToMy yriiepojia (6osee NoNoKUTENbHOMY).

Mruorye XHMHYECKHE PEaKiHMH, B KOTOPHIX YYaCTBYIOT OpraHHYECKHe



[image: image63.jpg]BEIIECTBA, MPOTEKAIOT 100 MO0 CBOOOMHOPAINKATLHOMY, THOO 110 HOHHOMY
MeXaHI3My. Bo BCEX 3THX peakiusx IPOHCXOIUT Pa3phIB OIHHX CBA3CH 1
obpasoBanue HOBBIX. PaspbiB cBaseil B 061IeM BH/IE MOKHO H306pa3uTh TaK:

B—s— A" + B (C8050AHOpa\HRANBHEIA weXaHn3M)

A I B— A" + BT(HOMILII MexanHaw)

Peakiuu okucienus. 1. DTHIEH U €ro FOMOIOTH ClIOCOGHbBI TOPETh B BO3IyXe:
CoHy + 30— 2000+ 2H,0

C BO37YXOM STHIICH H €r0 Ta3000pa3HBIE FOMOIOTH 06Pa3yI0T B3PEIBUATHIC
CMECH.
2. DTHIIEH H €r0 TOMOIIOTH JIETKO OKHCIISIOTCA, HAPHUMEP KHCIOPOJOM
[ePMaHraHaTa KaJlis; IPH 9TOM PACTBOP TOCIIEHEro 00eCIBEUHBACTCS, HTO
YHPOLIEHHO MOXKHO TOKa3aTh TaK:

CHy=CH; + O+ Hy0 -+ HO—CHy—CH;—0OH (EMnOy )

3T HINEHT THE O

DTWICHIIUKOIb UPOKO MPUMEHACTCA JUTA POH3BOJCTBA



[image: image64.jpg]Maj03aMep3aoNIMX KHAKOCTEil - aHTH(PH30B, A TAKKE CHHTETHYECKOTO
BOJIOKHA J1aBCAH4, B3PbIBYATEIX BEIIECTB U JIp.

3. Bonbllioe MPOMBIIUICEHHOE 3HAYCHHE HMEET YaCTHYHOE OKHCICHHE
ITHJICHA KHCIOPOZIOM BO3/lyXa:

2CH,=CH, + 0,—— 2CH.-CH, (150°-350°C, xaramzatop)

o

OKcHJ1 3THIIEHA HCTIONB3YIOT [l CHHTE3a PA3IMUHBIX OPTaHHYECKHX
BEILECTB, I IPOM3BOJICTBA YKCYCHOTO alIbICTH/Id, CHHTETHYECKUX MOIOIIHX
CPEJICTB, JIAKOB, MJIACTMACC, CHHTETHYECKHMX Kay4yKOB H BOJIOKOH,
KOCMETHYECKHX TPENapaToB i MHOTHX JPYTHX LEHHBIX TPOIYKTOB.

3. Peaxiu nonumepusatmi. TIpu NOBBIIGHHOI TeMIepaType, 1aBICHHH H B
TPUCYTCTBIH KATATH3aTOPOB MONIEKYIbI ITHIICHA COSAMHAIOTCA IPYT C APYTOM
BCIIEJICTBHE Pa3pbiBa JIBOIHOI CBA3M. B yNPOIEHHOM BHJIE TAKYIO PEaKIHI0
MOXKHO OTPA3HTh TaK:



[image: image65.png]nCH,=CH,——(-CH,-CH,-),

ITHIIEH TIOJIUITHIICH




[image: image66.png]TlomisTiieH (MOTHTEH) - COGIMHEHIE C MACCOH, BHIPAKACMOIT lecATKAMH i
COTHSIMIH THICSY ATOMHBIX EIIIHUIL MACCHL.
TIpotece COeMHEH S MHOTHX OJIMHAKOBBIX MOJNICKYT B Goniee KpyIHbIe
HA3bIBACTCA PEAKIMEH MOTMMEPH3ALITH.
Tlonumepu3aiieii STHIeHa, & TAKKE MPOIUICHA TOITYYaloT ONHITHICH H
TOJIMNPOIIIIEH, W3 KOTOPBIX H3rOTOBJIAIOT LEHHBIE TLIACTMACCHI.
2.1.5 TTpumeHeHne.
1 - noJyYeHHE FOPIOYEro ¢ BHICOKMM OKTAHOBBIM YHCIIOM;
2 - mIacT™acc;
3, 4 - B3pHIBYATHIX BEIIECTB;
5- aHTH(PH30B;
6, 8 - pacTBOpHTEIICI;
7- ans yCKOpeHHs Co3peBaHus (PPyKTOB;
9 - mosIyYeHue aleTanbaerua;




[image: image67.png]10 - cHHTETHYECKOTO KaydyKa.
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[image: image69.jpg]2.2 Aaxaauenbl

Kimouesble ¢10Ba: JIHCHOBBIE YIIEBOOPO/IBI, Oy TajlHeH, H30IPEH,
COTPSAKEHHASA CBA3b, PEAKLUH IPHCOEINHEHHA.
K tMeHOBEIM YIIIEBOIOPOJIaM OTHOCATCS OPraHHYECKHE COCIMHEHHS ¢ 00IIei

(opmynoit CnHan-2, B MOTEKyNTaX KOTOPBIX HMEIOTCS JIBE JBOIHBIE CBSA3H.

2.2.1 Crpoenne 1,3 Gyraanena u n3onpena

VI7IeBOIOPOIOB C ABYMsI IBOIMHBIMH CBA3MH O4€Hb MHOTO. [TpakTiuecku
3HAYMMBIMH JIMEHOBBIMH YITIEBOZIOPOIAMH SIBJISIOTCS
1,3-6yramuen, wim jusuann CH=CH-CH=CH (rpynmna aromos CH,=CH-
HA3BIBACTCS BUHMIIOM) M 2-MeThII-1,3-6yraiuen nim usonpen CH=C—CH=CH,,

CH;

KOTOpBIC ABNIAIOTCA HCXOIHBIMH BELIECTBAMH 1A ONYYCHHS KaydyKoB. Y
STUX JIMEHOBBIX YIIEBOIOPOIOB JBOHHBIE CBA3H Pa3/IENeHbl OHOM MPOCTOH
(opmunapHOii) cBs3bto. Takas rpynmupoBKa cBs3eii 001aaeT HEKOTOPBIMI
0COOEHHOCTAMH H HA3BIBAETCS CONPSKEHHOIH.

2.2.2 Tlomyqenne GyTajuena u H3onpena




[image: image70.jpg]1) U3 sTrmosoro cnivpra.
B Cogerckom Corose mpon3BozcTso Gyraguena Haganocs ¢ 1932 r. Merox
TOJlyYeHHsl €T0 H3 3THIIOBOTO crinpra Obul paspabotan akajgemukom C. B.
JleGenterr M. [To 3TOMY METOY STHJIOBBIH CIMPT OZHOBPEMEHHO MOABEPralOT
ferupatariy (OTIEIICHHE BOJIBI) 1 AETHIPHPOBAHMIO (OTIICIUICHNE
BOZIOPO/IA):

2H,C—CH,—0H —H,C=CH—CH=CH,+ 2H,0 + H,T

1,3-6yTapues

2) U3 Gyrana
Ho 6ortee mepcriekTHBHBIM METOJOM B MOTYUCHHH OyTajlieHa SBMISCTCS
neruapupoBanue OyTana, conepikaierocs B HedTAHbIX rasax. [l a1oit nenn
OyTaH NPOMYCKAIOT HA/T HATPETHIM KATAIH3aTOPOM:

CH;-CH,-CH,-CH; ——CH =CH—CH,-CH; + H2T
1-ByTen
OnuopeMeHnHo ¢ 1-Oytenom obpasyercs u 2-6yren CH3-CH=CH-CHs.
ByTeHb! nojBepraioTcs JaibHEHIeMy 1eTHIPHPOBAHIIO:

C4H; —>CH,;=CH-CH=CH,+ H,T
1,3-Byraguen




[image: image71.jpg]3) U3 mernnbyrana
B coBpeMEHHOI XHMHYECKOH NPOMBILLTICHHOCTH 1,3-6yTaineH BEIEIIIOT
TaKKe U3 MPOYKTOB MUPOJH3a HeTH.
Usonpen, umn 2-meTii-1,3-6yTaueH, MoMy4aioT JerHAPHPOBAHAEM 2-
MeTHOyTaHa, KOTOPBIil CONEPXKHUTCS B HETAHBIX razax i B HedTH. B
YNPOIIEHHOM BHJIE 3TOT NPOLECC MOXKHO H300pasHTh TaK:
CH,-CH—CH, CH, —CH,=C-CH=CH#2H, T
1 1
CH, CH,
2-merunbyran 2-meran-1,3-Byraguen
Tlo cTpoenwio MOJIEKYITbI ¢ H30TPEHOM OYEHb CXOJIEH XJIOPONPEH
CH,=C—CH=CH,
I
C1
i 2-x510p-1,3-GyTajien, KoTophlii Toxe uMeeT OoNblIoe 3HAauYeHHe B
TNPOH3BOJICTBE XJIOPONPEHOBOTO KaydyKa.
2.2.3 dusnyeckue 1 XHMHYECKHE CBOHCTBA
1,3-Bytanuen npu HOPMaNbHBIX YCTOBUAX - Ta3, KOTOPKIil CHKIKAETCS MPH -
4,5°C. 2-Merun-1,3-6ytanueH - netydast JKHAKOCTb, KHIISIIAs NpH
Temnenarvoe 34.1 °C.




[image: image72.jpg]B Morekynax JIMEHOB MMEIOTCA JIBOHHEIC cBsi3H. CIIe10BATEIBHO, 3TH
YIIEBOJOPO/IBI JOKHBI BCTYTATh B PEAKLHH NPHCOCTHHEHHS. XapaKTepHO,
4TO MPHCOE/IMHEHHNE FalOTeHOB HIIM FalloreHOBOIOPOJIOB Y IHEHOB C
COTPSUKEHHBIMH CBA3SMH TPOHCXOUT MPEUMYIIECTBEHHO M0 KOHIIAM
MOJIEKYJIBL, C PA3pEIBOM JIBOMHBIX CBS3CH:

CH,=CH— CH =CH, + Br—Br —> CH,Br—CH—CH—CH_Br
1,4-mi6pom-2-byren

CB0o6O/IHEIC BAIGHTHOCTH BTOPOTO M TPETHETO aTOMOB YTIEpo/ia

COEJMHSAIOTCS IPYT C IPYTOM U B CEpeIMHE MOJIEKYIbl 00pasyeTcs JBoiiHas
cBA3b. [T09TOMY B OKOHYATENLHOM BHJIC YPABHCHHE ITHIIYT TaK:

CH,=CH—CH=CH, + Br, ——>CH Br—CH=CH—CH.Br

TIpy HaNMHUUHK TOCTATOYHOTO KonuuecTa Gpoma obpasyercst 1,2,3,4-
reTpabpomOyTan

CH,Br—CHBr—CHBr—CH pr.

JIMEeHOBBIM YITIEBOJOPOaM CBOHCTBEHHBI TAKKE PEAKIIHH MOTHMEPH3AIIHH,
KOTOpBIE MMEIOT GOIIBIIOE 3HAYCHHE B POMU3BOJICTBE CHHTETHUCCKUX
KayJyKOB.




[image: image73.jpg]2.2.4 lpuMenenne JMEHOB JIst NOJYYeHHst KaydyKa
HHCHOBHE YTIEBOAOPOABI B OCHOBHOM IIPHMEHAIOTCA JUIA CHHTE3a Kay4yKOB:

CH;=CH—CH=CH,

1,3-Byrapuen
4
fiyrapmueroesiii kayyi
CH;=C—CH=CH, CH=C—CH=CH,
I I
CH; C1
2-merun-1,3-byramen 2-xmop-13-byrapmes,
HIH HI0TpE HIH X0 POIpes
1
W0 EHOBBH KAY4YE RII0pOTIp EHOBBIH KAYHYK

CuuTeTHyecKHe Kayuykn 00pasyloTcsi B pesylibTare peakiun




[image: image74.jpg]TOJTMMEPH3AIIHH COOTBETCTBYOLIHX MOHOMEPOB.




[image: image75.jpg]2.3 Ipupoanslii Kayuyk

Kimouesbie c10Ba: npupo/ublii kayuyk, 2-meruii-1,3-6yrajiuen,
CTEPEOPEryIAPHOE CTPOCHHE, Pe3nHa, I60HHT.

Crpoenue MoJIeKya

UroGb! BBIACHUTH CTPOEHHE MOJIEKYI IPHPOJIHOTO KaydyKa, HeGOIbIIHNE €ro
KyCOYKH TMOMEIIAIOT B MPOGUPKY 1 3aKPBIBAIOT €¢ MPOOKOIA ¢ ra300TBOIHOM

TpyGKoit. Konel ra3oorBojinoii Tpy6Ky nomenaior B

Jpyryto npobupky. [Tpi HarpeBaHnH TPOOUPKH C
Kay4yKOM MOKHO HabJIIo/IaTh €ro pasnoxenue.
JKuzkue npoayKThl cOOMPAOTCs BO BTOPOi
npobupke. Eciu k nposrykram pasioxeHuns
HpUINTE GPOMHYIO BOZLY, OHA 00ECIBETHBACTCS.
W3 3tor0 Ciiejtyer, 4To B MPOJYKTaX pasjioxeHus
MPHPOIHOTO KayuyKa COAECPIKATCS HENPEIETbHbIE
COE/IMHENHs. DKCIEPUMEHTANILHO JOKA3aHO, YTO B OCHOBHOM 3TO H301pEH,
i 2-metui- 1,3-6yTaguen CH2=C| —CH=CH;

CH:





[image: image76.jpg]CrnenoBaTeibHO, MAaKpPOMOJIEKYTIbI HATYPAJIBHOTO KaydyKa COCTOAT U3

CHz=C—CH=CH, +CH;~C—CH=CH;+... —
AHQ él‘[n

H CH H
Hy—

el NeHE

CH'\CJ<: C&'\ca'\/:
—CH,” He—CHy”” Hy—
CH,\H<:

7 H— |,

OCTaTKOB MOJIEKYJl H30TIPEHa.





[image: image77.jpg] XapakTepHo, 4To B MAKpOMOJIEKYIIE HATypalbHOTO Kaydyka rpymmsl -CHo-
HAXOJIATCS 110 OJIHY CTOPOHY JIBOIHBIX cBs3eii(1uc-popma,) u uto
MOHOMEpHBIE H30TPEHOBBIC 3BEHbS PETYISPHO MoBTOpsAIoTcs. Takoe
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI IIONIHME POB HA3bIBACTCA CTEPEO
perynsapubM. OKa3anock, 4T0 HMEHHO TAKOE CTPOGHHE MOJIEKYJI TIpHJIaeT
HATypaTbHOMY KaydyKy 3aCTHYHOCTb - CIIOCOOHOCT PACTATHBATCS I
(CIKMMATHCS MOJL ISHCTBUEM BHEILHEH CHJTBI, @ 3aTeM BOCCTaHABIIHBATH
NPEXKHIO (POPMY, & TAKKE CTOHKOCTB K H3HOCY. DTH CBOHCTBA HEOOXOMMUMBL
1151 TIOJyY€HHS1 BBICOKOKAYECTBEHHBIX aBTOMOOHIILHBIX M ABHALIHOHHBIX LMK

2.3.1 ®u3nvyeckne M XAMHUECKHeE CBOIicTBA

®usnyeckne cpoiicTsa. [IpupoaHsIii Kayayk Grarofaps 3MacTHIHOCTH
0ueHb YCTOIYMB K H3HOCY. [IeHHBIM €ro CBOMCTBOM SIBJISIETCA TAKKE BOJO- H
Ta3oHenpoHuIaeMocThb. Kpome Toro, oH ABISETCA XOPOIHM
3IEKTPOH30JIATOPOM.

Kayuyxk B Bojie IpakTHY€CKH He pacTBOpsieTcsi. B 3TiinoBom cnupre ero
PacTBOPHMOCTB HeOMBIIIAs, 4 B CEPOYITIEpoie, XIopodopme 1 GeH3HHE OH
cHauasia HabyXaer, a 3aTeM pacTBOPAETCs.





[image: image78.jpg]IIpu noBpIIEHHON TEMIIEPATYPE KaydyK CTAHOBUTCA MATKUM H JIMIIKUM, &
Ha XOJIOIE - TBEP/IBIM M XPYNKHM. [TpH T0NTOM XpaHEHHH KaydyK TBEpCCT.
st yeTpaHeHus YNOMAHYTBIX HEOCTATKOB IPHPOHOTO Kaydyka
HCTIONBE3YIOT €70 XUMUYECKUE CBOHiCTBA.

B MOJICKYJIaX KaydyKa HMEKOTCSA ﬂBOﬁHble CBSA3H, MO3TOMY JJIsl HErO
XapaKTEPHBI PeaKluK MPUCOeIUHEnHs. Tak, HampuMep, eciH Kaydyk
HATPEBAIOT C CEPOil (BYJIKaHU3MPYIOT) 10 Temneparyphl 130-140 °C, To aToMbl
CEPBI IPHCOCANHAIOTCA 110 MECTY HEKOTOPBIX ﬂBOﬁHle cBsi3ei 1 KaK Obl
"CIIMBAKOT" MOJIEKYITI JIPYT ¢ Apyrom. ITpoliecc ByJIKaHH3AIMK KaydyKa B
YIPOLLEHHOM BHJIE MOKHO 14306p213141'b TaK:

@y W
ol Nt N

, H -CH H
?::-c/ Se=c!
N

Hy

AR T A T -

Tlepen Bynkanmu3aieii kaydyka B KauecTBE HaNOTHHTENEH





[image: image79.jpg]MCTIONB3YIOT TaKKE Pa3naHbie Kpacuteni. B pesyibrare nponecca
BYNKaHH3AIMH TIONYYalOT PE3NHY, KOTOPast 3HAYUTENBHO NpoUHee
HEBYJIKAHU3MPOBAHHOTO Kay4yKa. ECIi K KaydyKy NpH ByJIKaHH3AIHH
106aBNAI0T Gonblie cepbl, 4eM ee TpebyeTcs /Uit 00pa3oBaHus PE3HHBL,
TO TOTY4A0T 300HHT - TBEPbII HEANACTHYHBIIT MaTCPHAIL.

2.3.2 Haxox/ieHue B mpupoje

Harypanbhblii Kayuyk COAEPKHTCS B MIEUHOM COKE HEKOTOPBIX
pacTennii. bonbe BCEro ero nomydaroT U3 AepeBa reBeH, POIHHOM
KoTopoii sBnsercs bpasumms.

B Haueii cTpane HET IPUPOIHBIX HCTOUHHKOB TOMyYEHH
HATYPAJILHOTO KayduyKa, 03TOMY B nepBbIe Tojbl COBETCKOI BIacTH
BCTaNa npoGiema - MONyYeH s CHHTETHIECKOTO KaydyKa.




[image: image80.jpg]2.4 AueTHJIeH H ero ToMoJIorH

Kimouessle c10Ba: aneruicH, sp-rubpuusanms, peakuus Kyueposa.
VIIeBo0pOIbI Psjia ALETHIIEHA [0 MEIKIyHAPOMIHOit HOMEHKIAType
Ha3BIBAIOT AJIKHHAMH.

2.4.1 Ctpoenne MOJIeKY/I. AHATH3 allCTHIICHA TIOKA3BIBACT, UTO B HEM
COJIEPIKHUTCS B MACCOBBIX 071X npumepro 0,923, uin 92,3%, yrepona u
0,77, um 7,7%, Bonopoza. Ipocreiiriyio ero popmyity HaXofAT Tak:
C:H=92,3/12:7,11=1,7:1,7=1 : 1

TIpocreiimeii popmyne anernnena CH cooTercTByeT MomspHas Macca 13
r/Monb. Tak Kak IIIOTHOCTH alETUIICHA 110 BOJOPOLy 13, MOXHO HaiTH
MOJIAPHYIO MACCy alleTHIIEHa:

M=2D(Hz); M=2-13=26

CrepoarenbHo, MosekymspHas hpopmyna anerunena CoHa. OcHoBbiBasich
Ha Teopun A. M. BytiepoBa, MOKHO yCTAHOBUTE CTPOCHHE MOJICKYIIbI
aleTHIeHa:

H-C=C-H




[image: image81.jpg]Kpome aneTuieHa, W3BCCTHO MHOTO IPYTUX COCAMHCHUM YIIEpoaa ¢
BOJIOPOZIOM, B MOJTEKY/IaX KOTOPBIX HMEETCsl TpoiiHas cBsisb. Obuias hopmyina
Takux coefuaernit CnHan, T. €. Takas e, KaKk y JIMEHOBBIX yIIICBOJIOPOJIOB.
D10 3HAYMT, YTO H3OMEPUS MOKET ObITh HE TOIBKO B PAMKAX COSIMHEHHUIT
OJIHOTO KJIACCA, HO M MEXTy COCIMHEHHAMH Pa3lHYHbIX K1accoB. Tak,
Hanpumep, 1,3-6yragnen CH;=CH-CH=CH2 n yrneBogopoz psijia aueTuicHa
CH3-C=C-CH3 sBIs0TCS NPEICTABUTEIAMH PA3HBIX KJIACCOB OPraHUYECKHX
COEJIMHEHHI, HO OHM M30MEPHbI, TAK Kak X MOIEKY/IAPHbIE GOpMyIIb
oanHakoBsl - C4Hg.

VrneBogopoxst ¢ obmeit hopmyrnoit CnHan-2, B MONEKyIax KOTOPBIX HMEETCS
OJlHA TPOHHAS CBA3B, OTHOCATCS K PSIy AUCTHICHA.

Hexozs us hopmys MosteKyibl aleTHIIeHa MOKHO TPEITONIOHB, YTO B HEH
Bee cBA3M ofuHakoBble. Ho 310 He Tak. J[Be CBA3M MEXIy aTOMaMH yrieposa
B XHMHUYECKHX PEAKLHAX Pa3phIBAIOTCA TOPA3I0 JIErde, YeM TpeThs. I1o
SIBICHHE MOXKHO OOBACHATH HA OCHOBE COBPEMEHHBIX MPC/ICTABICHHIT O
(hopMax EeKTPOHHBIX 0O/TAKOB, MX THOPHIM3ALMH U B3aHMHOM
ePeKPHIBAHIH.

TIpu 06pa3oBaHUK MOJIEKYIIBI ALETHIIEHA Y KAXIOT0 aTOMa YIJIepojia





[image: image82.jpg]TUOPUIU3YIOTCS 10 OZHOMY S- U P-3IIEKTPOHHOMY 00J1aKy (Sp-rabpuamsanms).
B pesynbrare 3T0T0 KakJIblii aT0M yIiieposia IpHOGPETaeT 1o J1Ba THOPHIIHBIX
SNIEKTPOHHBIX 00IaKa, 4 [1Ba P-EKTPOHHBIX 00/IAKa OCTAIOTCS
HEernOpu/IHBIMH, J{Ba THOPHIIHBIX /EKTPOHHBIX O0NaKa (OT Ka/10ro aroma rno
OJIHOMY) B3aHMHO TEPEKPBIBAIOTCA, M MEK/TY ATOMAMHU yrilepoiia o6pasyercs
o-cBsi3b. OCTaNbHBIC 1B THOPH/HBIX SIEKTPOHHBIX 0071aKa EPEKPLIBAIOTCS C
S-OJEKTPOHHBIMU 001aKaMU BOZIOPOJIA, K MEXKILy HHMH M aTOMaMH YIJIepojia
TOKE 00Pa3yIoTCs G-CBA3M:

Yersipe (0T KaxJI0T0 aTOMa YIIepojia 1o
JIBa) HErHOPHIHBIX P-DNEKTPOHHBIX 00TaKa
PasMEHICHbI B3aMMHO MEPIICHANKYIIAPHO U
TEPIEHNKYIAPHO HATIPABICHUAM O-CBSA3EH.
B 3THX III0CKOCTAX P-3JIEKTPOHHBIE 00J1aKa,
B3aHMHO EPEKPBIBAIOTCS, K 00PA3yIOTCs [1BE
II-CBA3H, KOTOPBIC OTHOCUTEIBHO HEIIPOYHBIC

M B XMMHYECKHX PEAKIHAX JIETKO




[image: image83.jpg]Pa3sphIBAIOTCA.
2.4.2 HomenkJaTypa.
Tlono0HO yrieBozoposiaM psjia THIICHA, (POPMYITbI YTIIEBOIOPOJIOB Ps/la
ALETHIICHA MOKHO BBIBECTH 13 (hOPMyII TIPECIBHBIX YIIEBOZ0PON0B. Mx
HA3BaHHs 00PA3yI0TCA IyTeM 3aMeHbl Cy(QrKca - aH Ha -HH.

Moaexyaapas Crpykrypuan Teunepatypa

dopuyna opuyaa Lol xanenns (s °C)
CaHy H—C=C—H Auemiaen (smun) —83.8
CiH, H Tlponny —23.3

Hd oo
h i

CiHy CHy—CH,—Ca=CH L-Bymin +85
CiHe CHy—Ca=C—CHy 2.Bymun +270

2.4.3 Moay4enne.
B naGoparopuu # B NPOMBIIIICHHOCTH AlIETHIICH HOTYYaloT TP

B3aMMOJICHCTBIH KapOu/ia KaJbIs C BOLOIL:





[image: image84.jpg]P CH
Ca_|lk2HOH—— Il T+Ca(OH),
C CH
OnHako MPOH3BOCTBO KapOuaa Kalblus
CBA3AHO € GONBIIMMH 3aTpaTaMu
ameKTposneprun. Pazpaboran crocob
TIOTYYEHHs AUETHIEHA U3 PUPOIHOTO rasa:
Meran (0CHOBHas COCTABHas 4aCTh
TIPHPOJIHOTO I'a3a) IPU BBICOKOI
TEMIIEpaType Pa3araeTcs Ha yriepo u
BOZOPOJL.

CH——C+2H, (1)

B atom nporiecce oHIM 13
TIPOMEKYTOYHBIX ITPOAYKTOB ABIACTCA
ALETHIICH, HO OH TYT e pa3iaraercs Ha
YIVIEPOIL M BOZOPOJ:

PONYKTHI

Bona
—





[image: image85.jpg]2CHy——CHy+3H, CHy——=12C+H,

Ecnu o6pasyroutmiics aretusien GbICTPO yIalHTh H3 30HbI BRICOKOM
TEMIIEpaTyphl i OXJIA/IHTh, TO €r0 YAAeTCs PEJOXPAaHHTh OT pasiokeHns. B
TPOMBINIIEHHOCTH 9TO OCYIIECTRIACTCS PH MOMOUIH PA3THUHBIX YCTPOHCTB.
Pa3paboTaHbl TAKKE METOJIBI BBIACICHHUS ALETHICHA H3 POJKTOB ITHPOJIH3a.
HedTH.

2.4.4 duznveckne H XUMHYECKHE CBOTICTBA
Du3nvecKHe CBOHCTBA. ALCTHIICH - I'a3 JIerde BO3AyXa, MATO PACTBOPUM
B BOJIE, B UHCTOM BUjIe TouTH Oe3 3anaxa. Msmenenus (pusnueckux cBoiicTn
YIIEBOIOPOIOB Psijia ALETHICHA (TAK XK KaK Y AlKAHOB H AJKCHOB)
TOTYHHAIOTCS OONIMM 3aKOHOMEPHOCTAM: IPH YBEITHUCHHH OTHOCHTEILHOM
MOJIEKYISPHOIH MACChI MOBBIMIACTCS TEMITEPATYPA KHITSHHS BEMIECTB.
JUist aueTusieHa  ero roMoJIoroB XapakTepHbl PeaKiuu NPUCOETHHEHHUS,
OKHCIIEHHS 1 ONHMEPH3AIIHHK (aHAIOTHYHO YIEBOIOPOIAM Psifla ITHIICHA).
1. Peaxyuu  npucoeounenus.
1. YrneBogopoms! psijia aleTHIEHa pearnpyior ¢ ranorenamu. Hampuwmep,
anernnen obecuseunsact 6pomuyro Boy. [Tpucoemuenue 6poma
TPOMCXOHT B JIBE CTAIMH:




[image: image86.jpg]HC=CH +Br;— CHBr=CHBr
1,2-mabponmaten
CHBr==CHBr + Br; > CHBr—CHBr,

1,1,2,2-terpabpom -31a8

2. TIpu NOBBIMICHHOH TeMIepaType (B MPUCYTCTBHH KaTalu3aToOPOB)
aleTHIEH NPHCOSIMHAET Bojopon. [mipupopanue auerniena (o106H0
GPOMHPOBAHIIO) TOKE POMCXOIUT B BE CTAHH:

HOmCH + p, (2R )y o_ony,

ITHIEH

(t, armanusamop )
H,C=CH, + Hj——— > CH;-CH;

ITAH
3. ALleTHIICH pearnpyer Takke Co CIOKHbIMU BemecTeamu. Hanpumep, B
npucyreTBid cyibdara pryri (I1) auernies npHcoeMHAET BOLY




[image: image87.jpg](ruzparupyercs), u odpasyercs aneranbieru] (yKCyCHBIH albIeru):

0
Y
— H+HOH—s CH,—C \’ (peasuus Kyaeposa)
H

H—

Ecnn k areTuieny npHCOEIMHAETCA XI0POBOIOPO, TO 06pasyercs
ra3000pa3HOE BEMIECTBO BUHWIXJIOPHJL, MM  XJIOPBHHHI:

CH=CH + HC l—— CH,=CHC1

BHHIOTJIOFHIT
Bl/lHl/lJ’lXJ’lOpl/Ul CHOCOSCH TIOJTMMEPU30BATHCA:
CHy=CH + CH~CH + .—— (—CH —CH—),

I [ |
cl c1 ¢l

TMOHEMHIWIIOPHE

CwmecH ateTiena ¢ BO3IYXOM WM € KHCIOPOJOM B3PbIBOOMACHbI.
AlCTHICH MOKET TakKe B3PBIBATHCA MPH yAapaX, MOITOMY €ro XpaHAT U
TPAHCIOPTUPYIOT B GaJLIOHAX B BU/IE AlETOHOBBIX PACTBOPOB, KOTOPBIMH
TIPONKUTAHBI IOPUCTHIC MATEPUATIBL.




[image: image88.jpg]2.4.5 TipumeHenne 205H, + 50, 400, + IH,;0
AueTHIIeH IHPOKO NPUMEHSIOT B OPraHHYECKOM CHHTe3e:

OH sBIACTCA ONHUM U3 HCXOHBIX BEIICCTB TIPH IPOU3BOJICTBE
CHHTETHYECKIX Kay4yKOB, OIMBUHHIXIOPH/A U IPYTHX HoTMMepoB. M3
alleTHIIeHa MOTyJaioT YKCYCHyIo KHCoTy, pactBoputenn (1,1,2,2-
rerpaxnopatan u 1 1,2,2-rpuxnopsran). TIpu cxuranuu ateTuieHa B
kuciaopone | Temmeparypa nmamenu gocturaet 3150 °C, moaromy ero
HCTIONB3YHOT MPH CBAPKE M PE3KE METaUIoB.

W3 nONMBUHKIXIOPH/IA TIOTYYarOT XMMUYECKH H MEXaHHUECKH POYHYHO
TIaCTMACCy CO CBOHCTBAMH HadieKTpuKa. M3 monuuHmMIXI0pHIA
H3TOTOBJISIOT TAKKEHCKYCCTBEHHYIOKOKY, ILTAIIH, KIICCHKH.

Pearyuu oxucienus.

1. AueruneH obecuBedrBacT PacTBOp NepmaHranara kanus. ClIeNoBaTenbHO,
ateTuien (Kak i STHJIEeH) JIerko OKHCIIAeTCS.

2. Ha Bo3/yXe alleTHIICH TOPHT KONTAIMM MiameHeM. Ecli npi  ropeHuu
alleTHIEHa B IUIaMs JIONOIHUTENBHO BIyBATh BO3YX, TO OH CropaeT
TIOJHOCTBIO, 63 KOTOTH:
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[image: image90.jpg]3. ApomaTHyecKHe yrieBoI0poabl

Kiouesbie c/10Ba: apoMaTHueCKHe YIIEBOIOPOJIb, GEH3071, OpTO-, MeTa-,
TMapa-H30MepHs, FOMONOrH GeH3071a, Peakiy 3aMelIenns 6eH3071a, PeaKIHT
KHCJIEHHSI TOMyOla, CTHPOJI.

O npezicTaBHTENSIX APOMATHUECKHX YIIIeBO0pooB - bensone CoHe n
€0 TOMOJIOTAX - YK€ YIIOMHHAJIOCH B NMPEIBITYIMX pasjienax. MX Monekyist
MMEIOT IMKIIMYeckoe crpoenne. KpoMe 1oro, HekoTophie u3 HUX 001aaioT
TPHATHBIM 3anaXoM. [T03TOMy COXPaHHIOCE HX TPEKHEE HCTOPHUCCKOE
Ha3BAHME - APOMATHYECKHUE YIIIEBOIOPO/IbL. B HACTOAIIEE BPEMs H3BECTHBI
MHOTHE BEIIECTBA, KOTOPHIE 110 CTPOCHUIO i XUMUUECKUM CBOHCTBAaM ClIETyeT
OTHECTH K apOMATHYECKMM YITIEBOJIOPO/IaM, XOTS OHHM U HE HMEIOT TAKOro
3amaxa. BeH301 ABIsETCS CAMBIM THIHYHBIM IPEICTABHTEIEM apOMATHYECKIX
YTIJIEBOZIOPOJIOB, B MOJIEKYJIE KOTOPOTO IECTh aTOMOB YIIIEPOJIa.

3.1 Pag Gensona

DKCIepHMEHTATbHBIC JaHHbIE IOKA3BIBAIOT, 4TO B MOJIeKyne Gensona
npumepHo 92,3% yriepojia, Kak 1 B Mojiekysie anernieHa. CrieoparenbHo,
npocreiinras gopmyna OGersona Takas ke, kak y auermieHa,- CH.
Ho nnotHOCTH Manos Gensona mo Bomononv vasHa 39. a Macca Mons - 78 T



[image: image91.jpg](2D(Hz) =2-39). Ecint opmyna Gersona aefictsutensHo Gbiaa 661 CH, To ero
Macca Mot Jo/kHa ObiTh 13 1, a He 78 1. CrietoBarenbHO, MoneKya GeHsona
COCTOHT M3 IIECTH aTOMOB YIJIEPOJia H LIECTH aTOMOB Bozopoza (78: 13 =6), a
ero Monekynsphas popmyina CeHe.

DKCIIEPUMEHTBI TIOKA3aIIH, YTO IPH TOBBIMIEHHO TEMIEPAType U B
NPUCYTCTBHH KATATU3aTOPOB K KaKI0i MOJIeKysie GeH30/1a NPUCOCIMHSIOTCS
TPH MOZIEKYJIBI BOZOPOZIa X 06pa3yeTcs UMKI0reKCaH:

A NPHCOCIUHSAIOTCS TPH
Hy H, MOIEKYIBI BOZOPOIa i
samuwTOp
CH, + 3H, - 06pasyercs HUKIOreKCaH:
: \(f' ! D10 CBOMCTBO 10KA3HIBAET, YTO
h

GeH3011 IMeeT HKITHYECKoe
CTpOEHHE. B cBsI31 € 9TUM 1 COMIACHO MOJIOKEHUAM TEOPUH CTPOCHUA A M.

BytiepoBa cTpykrypHYyio opMyny GeH3ona MOXKHO H300pa3nuTh ABYMs
crocobamu.

Bonee ToYHOE NPECTABICHHE O TOM, KaK B MOIIEKy/e OEH3011a pa3MerICHb!
XHUMHYECKHE CBSA3H, MOXKHO TOY4HTh, OCHOBBIBAsCh HA COBPEMEHHBIX
MPEACTABNEHHSX 06 MMEKTPOHHBIX 001aKax, HX GOpMax H B3AHMHOM
TIEDEKDBIBAHIH.



[image: image92.jpg]COracHO COBPEMEHHBIM
PE/ICTABJICHMSM, B MOJIEKYIe
Gen3oma y Kax0ro aToMa
YIJIEPO/Ia OJIHH $- U JIBa P-
SMEKTPOHHBIX 061aKa
THOPHIH30BaHbI (Sp -
THOPHIM3ALNSA), 4 OJIHO P-
SMEKTPOHHOE 001aK0
nernGpuanoe. Bee tpu
THOPHIIHBIX NCKTPOHHBIX
obrtaka, epekphiBasch, 06pasyoT
-CBSI3H, KOTOPBIE HAXOMATCS B OHO MIOCKOCTH. J[Ba M3 HUX TIEPEKPBIBAIOTCS
JIPYT € JIPYTOM, & TPEThE - € S-3IEKTPOHHBIM 06JIakoM atoma Bojiopojia. B
pesynbrare 00pasyioTcs Tpi -cBsisH. HernOpumibie p-anekTponHsie obnaka
ATOMOB YIJIEPO/Ia PACTIONOKEHbI IEPIIEHIMKYIIAPHO IIIOCKOCTH HAIPAB/ICHHS
-cBsizeit. Dti 0071aKa ToKe NEepeKpBIBAIOTCA APYT ¢ ApyroM. [lepekpriBanne
BCEX EKTPOHHEIX 0OIAKOB Ha OJHOM PHCYHKE MTOKA3aTh TPYIHO, IOITOMY
PACCMOTPHM NOCHIEI0BATEILHO /1B PHCYHKA. (HA PUCYHKAX JIaHbI CXEMBI
ofpa3oBanHns M -CBsi3eil B Monekynax Oensona).




[image: image93.jpg]B nukie Monekymsl GeH3071a HET TPeX OTACIBHBIX JBOMHBIX cBA3eil. Ecnu
CHMBOITBI YITIEPOJIHBIX ATOMOB B IIMKIIE MOJIEKYJIbl GEH30/14 POHYMEPOBAThH
110 HATPABIICHHIO JIBHKCHHS YaCOBOI CTPEIKH, TO BHIHO, 4TO HErHOPHIHOE
P-37EKTPOHHOE 00JIAKO NEPBOTO aTOMA YITIEpOJIa MEPEKPHIBAETCSH C
HErHOPHIHBIME P-37EKTPOHHBIMU 001aKaMH BTOPOTO H IIECTOTO aTOMOB
YIJIEPOJIa, a P-37eKTPOHHOE 00JIAKO BTOPOIO aTOMa YTIIepo/ia NepeKphIBaeTcs ¢
HErHOPHIHBIMH P-37eKTPOHHBIMH 0671aKaMH TIEPBOTO H TPETHETO aTOMOB
yriepojia. UtoOb! mokasarh BHIPAaBHEHHOCTh CBA3EH B MoIleKkyie Gensona,
CTPYKTYpHYIO (opMyIty H300paKar0T IPH TOMOIIH OZIHOI 13 cxeM. Tak Kkak
MIEKTPOHHAs IIIOTHOCT B MOJIeKyie GeH30J1a pacnpe/ielieHa paBHOMEPHO, TO
TpaBHIBHEE CTPYKTYPHYIO (hopMyry Gensona n3o0pakarh B BHIE
LMIECTHYTONBLHAKA ¢ OKPYKHOCTBEO BHYTPH.
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GeH3010M aPOMATHYECKHX < 5
YIIEBOIOPOJIOB - FOMOJIOTOB :
Gensona. &
CoeauHeHNs YIIIepoza ¢ BOIOPOLOM,

B MOJIEKYJIAX KOTOPBIX HMEETCs
GEH30/1bHOE KOIBLIO, HITH SIPO, =
OTHOCSTCS K apOMATHIECKHM <

YITIEBOZOPOIAM.

3.1.1M30MepHsi M HOMEHKJIATYPa

TIpH 3aMeIICHHN BOJOPOIHBIX aTOMOB B MOJIEKYITE OCH30ITa PA3IHIHBIMU
pazmKanamu oOpasyiorcs romosiorn Gensona:
(Tpyrmy atomoB CeHs- Ha3bIBAIOT (heHUIPAZHKATIOM. )

Ecnu B Monexyne

Lga _sa—a, _SCCh—at—an,
i O o ]«J O 4 Gensoma aToMbl BOZOPOZIA
W n i "
~4 ~ 3aMEILEHBI HECKOIbKUMHI
oo smadanron Ta— PpATMKATIAMH, TO

obpasyrotes opTo-, MeTa-
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13BeCTHBI apOMATHYECKIE COCIUHEHHS, B GOKOBBIX LEIIX KOTOPBIX
UMEIOTCA pajiiKalbl HENPEACIBHBIX YIIICBOI0PO/IOB.

TIpocreitimm mpeacTaBUTENEM TaKUX YIIEBOIOPOIOB ABIAETCA
BHHIJIOCH301, 1M cTHpos. Bakueiinme npeicTaBuTen apoMaTHIecKnX
YIJIEBOIOPO/IOB MOKA3aHbI B TAOIHMIIE:
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3.1.2IMoayuenne
BakHEHIMMH HCTOYHHKAMH APOMATHYECKHX YIJIEBOJIOPOJIOB SBIAIOTCA

KaMEHHOYTOMbHAs! CMOJIA U Ta3bl, 06Pa3yloNecs: IpH KOKCOBAHHH (IIHPOIII3e)

yriieit u neperonke HerH.
Cosercknit yuenstit H. [[. 3emmuckuii nokasan, 4ro GeH3on obpasyercs u3

IHKIIOTEKCAHA, BBIIETISEMOTO H3 HEKOTOPBIX COPTOB HE()TH:

HC—CH c—er,
- . o
1 00 * H H
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[image: image98.jpg]Tax Kak B Heq)TH COJICPKHUTCA TAKKE IIPOU3BOIAHOC IUKIIO-TCKCaHa -
METHIIHUKIIOTEKCAH, TO 3 HETO MPH 3THX K€ YCIOBHAX 06])63}’6']'05{
MeTHibenson (Tomyon):
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TIpu 3THX 3Ke YCTOBHAX H-TEKCaH NpeBpaiaeTcs B GeHsomn:

5 car
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Ecmu nponyckars anerunen npu 450-500 °C Hajl aKTHBHPOBAHHBIM YITIEM,
TO OH TaK)e NpeBpariaeTcs B GeH30I:




[image: image99.png]3.1.3 ®uznteckne H XUMHUECKHE CBOHCTBA

Benson - GecupeTHas, HEPACTBOPUMAs B BOJIE KHIKOCTh CO CBOCOOPA3HBIM
sanaxom. Ero Temneparypa knieiis 80,1 °C. TIp OXTakeHIH O JIerko
3acThiBact B Geslyio KPHCTAJLTHUECKYHO MACCy ¢ TEMIIEPaTypoii IiaBjieHus 5,5
°C. TeMrieparypbl KHIICHHS apOMATHICCKHX YTIIEBOIOPOIOB 3aKOHOMEPHO
TIOBBIAIOTCA C YBE/IMUCHHEM HX OTHOCHTEIIBHBIX MOJICKY/IAPHBIX MAcC.

Snpo Genzona oGmaaet GobIIOH NPOYHOCTBIO. DTHM H 0OBACHAETCH
CKJIOHHOCTb aPOMATHYECKHX YITIEBOJIOPOJIOB K PEAKIMAM 3aMCIICHHS.




[image: image100.png]1. Pearyus zamewenus.
1. B npucyTcTBHH Katanmu3aropa- coneii xkenesa (I11)-Genson Berynaer B
PEaKIIHIO 3aMelleHHs:

(FeCly.ty
CeHg+Br,— C;HBr+HBr
GeHson GpomBeHson





[image: image101.jpg]Anajiorndno GeH301 pearupyer ¢
XIIOPOM.
2. K peakumsM 3aMeIICHHS
OTHOCHTCH TaKiKe
B3anMoJieicTBHE GEH30Ma ¢ a30THOM
KHCIIOTOH:
CeHg + HONOZ"2 CgHsNO; +H20

HHTPOOEH30.1

CepHas KHCIIOTA B 3TOH peakuun
WIPAeT Pollk KaTaln3aTopa H BOIOOTHUMAIONIETO CPeJICTBA.

Eme nierue B peaknuy 3aMeIen s BCTymaior romosiorn Gensona. Hanpumep,

merunGenson (tonyon) CeHs-CH3 nossepraercs HUTPOBAHHIO 3HAYUTENLHO
Jierye, uem GeH30:



[image: image102.jpg]C—rH + HONO,

W3 npuBeNeHHBIX NPHMEPOB BUIHO, YTO TOIYOI ropasjo nerde (naxe 6e3
HArpeBaHMsA) BCTYIACT B PEaKIlMK 3aMenleHus, deM Oenson. K romy xe
3dMEIIIEHHIO TIOIBEPTalOTCs HE OJIHH, 4 TPH aTOMa BOZOPOJIA B TIONOKEHHH 2,
4, 6. CiiejioarenibHO, METHIIbHAS TPYIINA BIMSET Ha GEH30/IbHOE A1p0. DTO
OOBACHACTCS TEM, YTO METHIIbHAS IPYIIa CMEIIAET YEKTPOHHYIO IIOTHOCTh
B CTOPOHY OEH307IBHOTO s71pa. B pesynbrate HapyIaercs paBHOMEPHOE
PACTIONOKEHUE B HEM IEKTPOHHBIX 0ONAKOB U B ONOKEHHAX 2,4,6
9MEKTPOHHAS TIOTHOCTh YBENHUMBACTCS H aTOMBI BOJOPOJIA Jierye
TMOJIBEPraloTCs 3aMELIEeHHIO.

2. Pearyuu oxucnenus. BeH301 O4CHB CTOEK K OKHCICHHIO. B oTmiune ot
HEro apOMaTHYECKHE YIIIEBOIOPOJIBI ¢ GOKOBBIMHU LEMAMHI OKHCIIAIOTCS
OTHOCHTENBHO Ierko. 1. [Ipu Oeticmeuu snepeuunsx okuciumenei (KMnOy)
HO TOMOJIOTH GEH30/1a OKHCIIEHHIO TOJIBEPratoTCst TONBKO GOKOBbIE LETH.
Ecnu, nanpuvep, B poGHPKy HAMHTH 2-3 MJI TONyOla, 3aTeM 100aBHTE K
HEMy PacTBOp NEPMaHTaHaTa Kalis X HAPETh, TO MOKHO 3aMETHTb, 4TO





[image: image103.jpg](puoneToBas OKpacka pacTBOpPa MOCTEMEHHO 0OECIBEYNBAETCA. ITO
IPOMCXOJIUT TIOTOMY, 4TO O] JIeHCTBHEM NePMAHTaHaTa KaJTHs MCTHIBHASL
TpYIITa TONyoNa OKHCIISETCSA U PEBPANIACTCS B TPYIIITY .

)
CeHs#CHz30 —— CHs—C = +H,0

OH “SOH
bensoiinas kucnora

Hawm yske H3BECTHO, YTO METaH 1 IPyTHe NpejielbHbIE YIIEBOI0POIbI
BECHMa YCTOIUMBBI K JICHCTBHIO OkucuTeneil. OIHAKO METHIIbHAS TPYIINIa B
MOJIEKyJIe TONIYONa OKHCIIAETCS CPABHHTEIBHO JIETKO. ITO 00BACHAETCS
BIHAHKEM OEH30/TbHOTO KOTbLa. M3 pUBEJICHHBIX PUMEPOB peaKiinit
3aMENICHHs ¥ OKHMCIICHHS CIIEJIYeT, 4TO He TONBKO METHIIbHAs TPYIIa BIUseT
Ha GEH3011bHOE KOJIBLIO, HO H GEH301bHOE KOIBLIO BIMAET Ha METHI BHYIO
TPYIITY, T. €. UX BIMAHUE B3aHMHO.



[image: image104.jpg]2. Benson u e20 20moio2u ha 603()}/’.‘[2 20pAm KONMAWUM niamenem:
2CeHg+150— + 1200, + 6H0
3. Peaxyuu npucoedunenus. TIpu IEHCTBHM CONHEYHOTO CBETA MIH
yIBTpadHOIETOBBIX Jydeil GEH301 BCTYNAET B PEaKLHH IPUCOCANHCHHS. Tax,
HanpuMep, GeH3011 Ha CBETY NPHCOEIMHAET XJI0p, M obpasyercs
TEKCAXTIOPIMKIO-TeKCaH (TeKCaxIopaH):
L
'“] O?” + aa, —smer ci— j'\.(_-,

Sewwan FERCARAOP MO e R

4. benszon cnocoben makaice 2udpuposamucs (npu  Hazpesaniu u
Oeticmeuu KaMauamopa):
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CrHpon ydacTBYeT M B PEaKIHAX TIOIMMEPH3AIHH. DTO 0OBACHACTCA TEM,
4t0 B GOKOBOM LENH €r0 MOJIEKYI COACPKHUTCA HCHpe}lSI[LHHFl paaukan
BUHIIL. B pesynbrare peakuny obpasyercs MoauCTHPOL.

3.1.4 TIpumeHenne
benson ABsETCA LEHHBIM IIPOIYKTOM ISl TIONTyuEHHs KpacuTeneii,
MEJIMKAMEHTOB, B3PBIBUATEIX BEIICCTB, CPE/ICTB 3AIHTHI PACTEHHIE, IacTMAace
M CHHTETHYECKUX BOJIOKOH:
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[image: image107.jpg]HEeKOTOpbIe XJIOPIPOU3BOJHBIC OPraHUYECKUX BEHIECTB HCIIOJIB3YHOTCS IS
samuThl pactennuit. Hanpumep, rexcaxiop-6ensonom C6Cle nporpasimpaior
CeMeHa 3ePHOBBIX TIPOTHB TBEPIOH ronoBHH. TekcaxnopOyTazuen
CCl12=CC1-CC1==CCl3 (mpomyKT 3aMeHEI XIOpOM 4TOMOB BOJOPOJIA B
Mozekynax 1,3-Oyranuena) mpuMensercs st 60ps0bl ¢ GITLIOKCEPOil.
VHOMSHYTIE H MHOTHE JIPYTHe BEIIECTBA OTHOCATCS K NECTHIMIAM
(smoxumukaram). ITog 0600IIAIOMIMM TEPMHHOM "MECTHIIH/E" TOHUMAIOT
XMMHYECKHE Cpe/IcTBa 60pbObI ¢ MUKPOOPraHH3MaMH, PACTEHHAMH 1
JKMBOTHBIMH. B arpoXHMITYECKOit IPAKTHKE B OCHOBHOM MPUMEHSIOT
MHCEKTHIIHJBI - CPEJICTBA IPOTHB BPEJHBIX HACCKOMBIX, FepOMIIHIBI - JUIs
6opBOBI ¢ COPHAKAMH, (YHTHIUMIEI - JUIS YCTPAHEHH s TPHOKOBBIX
3abonesanyii.

Crenyer yuecTs, 4T0 HEYMENOe XpaHeHne i 0OpAIIeHHe ¢ NECTHITHAAMI
MOJET HAHECTH BPE]l 3710POBBIO H OKpysKaroteii cpezie. [TosroMy Bee BB
paboT ¢ mecTHIMAMH TIPOBOAATCA C 00A3aTEILHBIM HCIOIb30BAHHEM
CIIELOMIEHKIBL, TIPOTHBOTA30B, 3AUIHTHRIX OYKOB U T. 11 ITpH BHECEHHH
MECTHIMIOB HYIKHO CTPOTO COOIIONATH YTBEPIKICHHbIE HHCTPYKIMH 00 HX
npuvereHnd. 3 kypca GHOIOTHH BaM H3BECTHO, YTO B HACTOSIIEE BPEMs BCE
©orbiie 1 60TbIlE BHEAPAIOTCA OHOIOTMYECKHE METOJIBI 110 3AIIATE
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[image: image109.png]B3anMoCBA3b MPE/ICTBHBIX, HENPEICTLHBIX H aPOMATHIECKHX
yIJ1eBOZI0pOzIOB. [Tl HAIJIAIHOTO NPE/ICTABICHHS 00 M3YYEHHBIX KIaccax
YI7TIEBOJIOPOIOB IPHBOANM HX 00IIHiT 0030p:
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[image: image112.jpg]1.1 TIpupoanbiii ras

KuioueBnbie ¢;10Ba: NPUPOIHBIN a3, HCTOYHHK CHIPbS, TIOMYTHBIH Ta3,
Ta30BbIii OEH3MH, CyXOii ra3.

3anachl IPUPOJTHOTO ra3a Ha HAWICH TLIAHETE OYCHD BEIMKH (PUMEPHO
1015 M3). Baneiinie MECTOPOYIEHHS 3TOTO IGHHOTO TOILIMBA HAXOATCA B
3anagroit Cubnpu (Vpenroiickoe, 3anonapHoe), B Bonro-Ypasckom
©Gacceiine (Bykrsuisckoe Opendyprekoe), B Cpenneit Asuu (Iasmi), Ha
Vipanne (Iebemnckoe), na Ceeprom Kaskase (Crappononbsckoe).

OCHOBHBIM KOMIIOHEHTOM TPUPOZIHOTO Ia3a ABIAETCA MeTaH. B Hem
cofiepskaTcs Takke 3TaH, nporan, Gyran. CylecTByeT ceayomas
3aKOHOMEPHOCT: YeM BBIIIIE OTHOCHTEIbHAS MOJIEKY/ISpHAs Macca
YITIEBOIOPOIA, TEM MEHBIIIE €T0 COEPIKHTCA B IPHPOIHOM Ta3e.
1.1.1 lpnvenenne

TIpn cropasuy NPHPOIHOTO ra3a BBLICNAETCA MHOTO TEIUIOTEL, II03TOMY OH
CITyKHT SHEPreTHueckH 3 EKTHBHEIM  JICIICBBIM TOTUIMBOM B KOTETHHBIX
YCTaHOBKAX, JOMEHHBIX, MAPTEHOBCKHX H CTEKIIOBAPEHHBIX NEYaX H T. 1.
Hcnons30Banne Ha IPOH3BOICTBE MPHPOJHOTO ra3a JAET BOMOKHOCTb
SHAYUTENBHO NOBBICHTH NPOM3BOIHTENLHOCTS Tpy/a. IIpHponbiii ras -
HCTOUHHK ChIPbA T XHMHUECKOH POMBILIICHHOCTH: TIONYYEHHE alleTHIICHa,



[image: image113.jpg]STHJIEHA, BOAOPO/IA CaXKH, PA3THYHBIX [LIACTMACC, YKCYCHOM KHCIIOTBI,
KpacHTeNeH, MEIMKaMEHTOB H JIPYTHX TPOYKTOB.
1.2 IomyTHbIii ra3
1.2.1 Haxoxaenue B mpupoze

TloryTHbie He)TAHBIC Ta3bl HAXOATCS B TIPUPOJCE HAZL HEGTHIO WIK
PACTBOPEHBI B Heii 101 AaBnenneM. Eie HeaBHO NOMYTHBIC HETAHBIE ra3b
HE HAXOJIMJIM IPUMEHEHNS W MX CKurain. B HacTosmee Bpems Hx
YIaBIHBAIOT H HCTIONB3YIOT KaK TOIUTHBO H LIEHHOE XHMHUYECKOE ChIpbe. B
TIOTYTHBIX T'a3aX COICPKHATCA MEHBIIE METaHa, YeM B IPHPOJIHOM T'ase, HO B
HUX 3HAYHTEITHHO GOJbIIE Ero0 FOMOIIOroB.
1.2.2TIpnmenenne

Jlotst npaKTHYECKHX Lesei oy THBIE Ta3hl pasensior Ha cMeck Gonee
Y3KOT0 cocTasa. FHOTIa HX MOZIBEPraloT Goiee TIMATENLHOMY Pa3IelIeHHIO I
M3BIIEKAIOT M3 HUX MHIMBUIYallbHbIE YIIEBOIOPO/IbI (3TaH, NPONaH 1 T. 11.), U3
KOTOPBIX 3aTEM MOJTy4AI0T HENpE/ETbHbIC YIIEBOIOPO/EL.




[image: image114.jpg]Hazsamne Coctan Tlpuvenenme

T'a308if Gemsim Chect nenTama, Trexcana Jlobartsior & Gesimy 15
JIpYTHX YIIEBOI0POI0B. YIyUILICHILS 3aMyCka ABHTATeIIs

Tlponan - B Bite ciikentoro rasa
Cyech nponata 1 Gyrana
Gyratosas paxiis TIPHMEHACTCA KaK TONIHBO

Tlo cocTany cxonen ¢ Henons3yercs 11 nonyyenis

TIDHPOTHEIM ra3oM C 2H2 nH 21 ADYIIX BELECTS, &
TAKKC Kk TOIIHBO.

Cyxoii ra3





[image: image115.jpg]2. Heprn
Kimouesbie cioa: HedTh, hpakiiu HedTH, pekTH(HKALMOHHAs KOJOHHA,
KPEKHHT He(TH, TEPMHUECKHUIT KPEKHHT, KaTalHTHIECKHIl KDEKHHT, THPOJIH3,
apomarusauus HedTi.

2.1 Haxoxienue B npupoje

3anexu HeTH HAXOAATCS B HEIpax 3eMIIH Ha pa3Hoii ryOune, rie HedTh
3aNoNHAET CBOOO/IHOE MPOCTPAHCTBO MEK/LY HEKOTOPBIMU nopojami. Eciu
OHA HAXOJHTCSA T10]] JABICHIEM T430B, TO MOAHMMACTCS 10 CKBAKIHE HA,
TOBEPXHOCTh 3eMIIH.

B 3aBHCHMOCTH OT MECTOPOXK/ICHHS HE()Th HMEET PA3NMHUHBII
KaueCTBEHHBII U KoJMuecTBeH Bl cocras. Tak, Hanpumep, bakunckas Hedh
Gorara muKIonapaguHAMK ¥ CPaBHUTENBHO OeIHa MpeaenbHEIMI
YITIEBOJOPOIaMH. 3HAUHTENBLHO OObIIE NMPEENBHBIX YIIIEBOI0POIOB B
rpO3HEHCKOH 1 epramckoit Heh. [TepMckas HedTh cogepKuT
apoMaTHYeCcKHe YIIeBOJ0pOIb

Dusuyeckue cpoiicTBa. HedTh - MacisHucTas KUAKOCT OT cBETO-Gyporo
JI0 YCPHOTO IIBETA C XapaKTEPHEIM 3amaxoM. OHa HEMHOTO Jierye BOJIbI i
NpAaKTHYECKH B Heil He pacTBopsiercs. Tak Kak Hed)Th - CMECh Pa3IHUHBIX
YITIEBOJOPOIOB, TO Y HEE HET ONPEICICHHOI TEMIIEPATyphl KHIICHHS.



[image: image116.jpg]2.2 Moayuaembie NPOAYKTHI W3 He)TH H HX NPHMEHEHHe

W3 HehTH BELIENAIOT Pa3HOOOpa3HbIe NPOAYKTHL, HMeiouIHe Gonbiioe
NMpaKTHYECKOE 3Hauenue. Buauane u3 Hee yajisioT pacTBOPEHHbIE
ra3006pasHbIe YTIEBONOPOIE! (MPEMMYIIECTBEHHO MeTaH). [Tocne oTroHKH
JIETYHHX YIIEBOIOPOJIOB He()Th HarpeBaioT. [TepBBIMH MepexosT B
mapoo6pa3Hoe COCTOANNE i OTTOHAIOTCS YIIIEBOZOPOIbI ¢ HEGOMBIIIM
YHCIIOM aTOMOB YIJIEPOJIa B MOJIEKyJIe, HMEIOIINE OTHOCHTEITBHO HU3KYHO
TeMneparypy kunenns. C MOBBIIEHHEM TEMIIEPATYPhI CMECH TIEPETOHSIOTCS
yIIEBOOPO/IBI ¢ Gosiee BeICOKOI Temmneparypoil kunenus. Takum obpasom
MOsKHO coOpath oTenbhbie cMech (Gpakimn) nedru. Yaie Beero npy Takoit
TEPEroHKe MOMyYaloT TPH OCHOBHBIE (DPAKIIMH, KOTOPBIC 3aTeM MOJBEPraloTCs
nabHeiiemMy pasaenenuio. OcHoBHbIe (pakiny HedTH CleIyomHe:

1)®pakuus, cobupaemas ot 40 10 200 °C,- rasonuHoBas (pakius GEH3NHOB
- conepxuT yriesogopobi ot CsHiz 10 CiiHos. Ipy nanbheiiiieit neperonke
BBIICNICHHO (hpakuuu momy4darot: rasoiu, (ot 40 1o 70 °C), 6ensus (ot 70
710 120 °C) -aBHalMOHHIIT, aBTOMOOWIIBHBIN 1 T. 1.

2)JIurponnoBas dpakius, cobupaemas B npegenax ot 150 1o 250 ©




[image: image117.jpg]cozepxut yrieBogopost ot CsHig 1o CiaHso. Jlurpons npumensercs kak
TopIovee ISl TPAKTOPOB.

3)Kepocunosas dpakius BKiouaet yriesogoposst o' CizHae o CiaHzo ¢
Temneparypoii kunenns ot 180 10 300 °C. Kepocun nocie ouncTky
HCTIONB3YETCA B KAYECTBE TOPIOUETO /IS TPAKTOPOB, PEAKTHBHBIX CaMOJICTOB
1 paKer.

4)B crenyiotreii (hpakiiu nomy4daioT ra3ois (Beie 275 °C) - mizensHoe
TOIJIMBO.

5)OcTarok nocne NeperoHK: HeTH - MasyT - COIEPKHT YINEBOTOPOLI C
GOJIBIIMM YHCIIOM aTOMOB YIJIEpoJia (JIO MHOTHX JIECATKOB) B MOJIEKYJIE.
MasyT TaKkke pa3aensior Ha (PaKIH: COMAPOBBIE Maca - IN3ENBHOS
TOIUIMBO, CMa304HbIE Macla (aBTOTPAKTOPHBIE, ABUALIMOHHBIE,
MHyCTPHANbHBIE U JIP.), Ba3eIHH (OCHOBA IS KOCMETHYECKHX CPEICTB I
siekapcts). M3 HeKoTopbIX cOpTOB HETH NoJyyatoT napaduu (s
TIPOM3BOCTBA CIHYEK, cBedeit i 1p.). [Tocne oTronku ocraercs ryapon. Ero
IIHPOKO IPUMEHSIOT B IOPOKHOM CTPOHTEIBCTBE.

Tleperonka HedyTH OCYIIECTBIAETCS B YCTAHOBKE, KOTOPAsi COCTOMT 3
Tpy6uaroii neun I, peKTH(UKALOHHOI KOIOHHEI 2 U XOIOAUILHNKA 3. B neun



[image: image118.jpg]HAaxXoauTCs 3MeeBHK (Tpybonposon). [lo Tpybonposoy HempepsIBHO mogaeTcs
Hed)Th, 1€ oHa Harpesaercs 10 320-350 °C 1 B BH/IE CMECH KHMIKOCTH U 11apoB
MOCTYNAeT B PEKTHOHKALHOHHYIO KOJIOHHY (CTATbHOM HHIHHAPHIECKHiT
anmapar BeICOTO# 0koJo 40 M) BHyTpH OHa HMeeT ropH30oHTalIbHbIE
TEPErOpoJIKH C OTBEPCTHAMH, Tk HasbiBacMble Tapenki. [Taper nedru
MOJAIOTCA B KOJIOHHY M Y€PE3 OTBEPCTHS MOJHIMAIOTCS BBEPX, TIPH 3TOM OHH
MOCTENEHHO OXJIAKAAIOTCS U CKIDKAIOTCA. MeHee JieTyuue yrieBo1opobl
KOH/IGHCHPYIOTCS yoKe Ha TIEPBBIX Tapenkax, obpasys ra3oiineByo Gpaxiimio.
Beiie cobupaercs kepocuH, a 3ateM - mrpont. Haubonee neryuane
YIICBOIOPO/IBI BEIXOAT B BUJIC TAPOB U3 KOJIOHHBI 1 CKIDKAIOTCS, 00pasys
Gensun. YacTb Gensuna nogaercs 06paTHO B KOJOHHY [ OPOLISHHS
TOZHUMAIOLIMXCA TTapOB. TO COCOOCTBYET OXJI@KACHHIO H KOHIEHCAIHH
COOTBETCTBYIONIMX YIIIEBOZOPOJIOB. I 1aBHBIIf HEOCTATOK NIEPErOHKH HehTH -
Maitsiit BeIxoz Gersuna (He Gomee 20%).
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Cxema crpoe-

HU8 PEKTH D HKAUHOHHOH TpyGuatas neus
4 pexrupuKauMOHHan

HONOM MBI,

Kpexunr nedrenponykTos

Beixoz 6ensina 13 HeTH MOKHO 3HAYMTENBHO YBEITHUHTE (110 65-70%)
IyTEM PaclEIUIEHNs YTIIEBOJOPOAOB C }ZU]I/IHHOﬁ LEMNbIO, COACPKALINXCA,
HANpHUMep, B MasyTe, Ha YIJIEBOJAOPO/Ibl C MEHbIEH OTHOCHTEBHOM



[image: image120.jpg]MOJIEKYJIAPHON MacCOH. 1aKOH MPOLECC Ha3bIBACTCA KPEKUHIOM (OT aHTIII,
crack - pacuienusTs).

Kpekunzom nazvieaemes npoyecc pacuenienus y2ieso0opooos,
cooeparcauuxcs 6 nepmu, 6 pesyibmame Komopo2o 0opasyiomcs
V2i1€8000p00bI € MEHBUIUM HUCIIOM AIMOMOB Yenepooa 8 MOEKye.
[Tporecc KpeknHra MPOUCXOUT C PA3PhIBOM YIIEPOIHbIX LieneH 1
o6pasoBanmeM Goee NPOCTHIX MPEENbHBIX H HEMPENENbHEIX YIIEeBOI0POIOB,
HaTpuMep:

CisH3z*CsHig + CsHie
Tekcaekan OKTaH —OKTEH
OBpazoBaBIyecs BEIECTBA MOTYT Pa3NaratbCs Jajee:

CsHig—™ C4Hio + CsHs  CHip —*CoHet CoHy
OKTaH Gyran OyTen Gyran 9TaH  3THIIEH
BBIHCHHBLUHﬁCﬂ B IIPOLECCE KPEKUHTA 3THIJICH IIMPOKO UCIIONB3YETCA 1A
[POM3BOJICTBA NONIM3THIICHA ¥ STHIIOBOTO CIHPTA.
Pacuiennenne MOZEKYI YIIE€BOAOPOIOB IIPOTEKACT 110 paJHKAIIbHOMY
MexaHn3my. Buadasie 06pasyiorcs cBOOOIHEIC paJIMKAIIEL:



[image: image121.jpg]CHj3- (CH2)s-CHa2:CHa- (CH2)e-CH3—>
— CH:- (CH:z)e- CH2*+ *CH: - (CH2)s-CH3

Kax w3BectHO, CBOOOIHBIC pAJMKANBI XHMHYECKH OYCHb AKTHBHBI H
MOTYT y4acTBOBATH B PA3NMUHbIX peakiusax. B npouecce kpekuura ogun u3
paJINKAJIOB OTLICIUISET aToM Bojgopoxa (a), a apyroi-npucoeaussier (6):

a) CHs- (CHz2)s-CH2*—CH;3-(CH2)s-CH=CH: + H®

OKTEH
6) CHs-(CH2)s-CH2*+H**#CH;-(CH2)s-CHs
Pa3nuuatoT 1Ba OCHOBHBIX BHJIa KDEKHHTA, CPABHUTENBHAS XapaKTEPHCTHKA
KOTOPEIX JaHa B Tabnuie. 3 31oif rabnuiel BUIHO, 4To GeH3HH
KaTaJHTHYECKOTo KpeKHHra obnanaer Goree BEICOKHM KauecTBoM. [Tponecc
€ro NoJy4eHNs IPOTEKACT 3HAYMTENHLHO OBICTpEe, ¢ MEHBIIMM PACXOIOM
TerIoBoii sneprui. K ToMy ke Mpu KaTaTuTHYECKOM KpEeKHHTe obpasyercs
OTHOCHTENILHO MHOTO YITICBOJIOPOJIOB C PA3BETBICHHOI LIENbio
(M30cO€MHENNIT), IPEICTABNAIONINX GOBLIYIO IEHHOCTH [T OPTaHHYECKOTO

CHHTE3a.
Tupoans nedrn

TIpu remneparype 700°C 1 BEILIE TPOMCXOMUT MTHPOIIH3.



[image: image122.jpg]TIuposmsoM HasbiBaeTcs pasjiokeHHe OPraHHYMECKHX BellecTs Oe3

Jl0cTyna BO3yXa NpH BLICOKOI TemIeparype.
TIpu nuponuse HeTH OCHOBHBLIMU NMPOLYKTAMH PEAKLMH SABJISIOTCS
Henpe/iebHbIEe ra3000pa3HbIe YIIEBONOPOB! (STHIICH, ALICTHIICH) I
apomarnyeckue - Genso, Tonyon  ap. Tak kak Tuponus HedTH - ouH 13
BAKHEHIINX ITyTei MOTYYEHHS aPOMATHUECKHX YIIEBOJOPOIOB, TO ITOT
MPOLECC YACTO HA3BIBAIOT apoMaTH3aluel HeTH.

O6menspectHa kpbinaras ppasa [[. M. Menzeneena o nedtu, uto
TONMATE MOXKHO M acCHrHALMAMHK. OH cunTajl, uto He(Th ABIACTCA LICHHBIM
CBIPBEM JUIS IPOM3BOJICTBA MHOTHX OPTAHHYECKHX MPOIYKTOB.




[image: image123.jpg]3. Kamennslii yroan

Kitouesbie c10Ba: KOKCOBaHME, TMPOJIM3 KAMEHHOTO YTIIs, KOKC,
KaMEHHOYTOJIbHAS CMOITA, KOKCOBBIH T3, BOAHBII PACTBOP aMMHaKa.

3.1Cnocodb1 moyuenns

OHUM U3 OCHOBHBIX CIOCOGOB NOJYYEHHs YITIEBOIOPO/IOB (B TOM YHCIE H
ApOMATHYECKIIX) ABIACTCS KOKCOBAHNE (ITHPOJIH3) KAMEHHOTO YIIIsL.
TT0106HBIM METOIOM HA KOKCOXMMHYECKOM MPOM3BOICTBE M3 KAMEHHOTO YIIist
TOJTYYalOT Te JKe YCTHIPe OCHOBHBIX MPOJyKTa (cXeMa 5).

TIpy HarpeBaHUH KAMEHHOTO YIJIs COKHBIE OPraHUYECKHE BELECTBA,
BXOJIALIME B €r0 COCTAB, IOCTENCHHO Pa3iaraloTcs ¢ 06pa3oBaHHEM NETyUIX
npozyktos. [Tocienue noctynarot B o6uImii ra3oc60pHUK, /1€ H3 HUX
KOHJIEHCHPYETCs KAMEHHOYToMbHas cMola. 13 nee myTeM dpakiunoHHo#
JIMCTHILIALIMK TIOJTyJatoT roMosiorn 6en3oia, (peHoI U Ipyrue BemecTsa.

B rasocGopHuKe 0JHOBPEMEHHO CO CMOIOH KOHACHCHPYETCS 1 BOZIA, B
KOTOPOIi PACTBOPAIOTCS AMMHUAK, CEPOBOIOPOJ, (hEHOI 1 JIpyrHe BEIeCTBa.
113 HaJICMONBHOM BOZIBI B CIIELHATIBHOI KOJIOHHE OTTOHSETCS aMMHUAK, a 3aTeM
U IPyTHE MPOIYKTHL.

KokcoBplii ras oX1aK1ai0T ¥ NPOIYCKAlOT Yepes MeKTPODUILTPI i
OTZIENICHAs CMOJIBL. 3aTeM N3 HECKOHICHCHPOBABLIETOCS Ta3a H3BICKAIOT



[image: image124.jpg]aMMHaK ¥ apOMaTHYECKHE yrieBogopos! (6ensomn). C Nenbio H3BIeueHns
AMMHAKa a3 MPOIyCKAloT Yepe3 PACTBOP CEPHOI KHCIOTHI U IIOJTyHatoT
cynbhar aMMOHHS - a30THOE yobpenne. M3 KOKCOBOTO ra3a BRIAENAIOTCS
BOJIOPOJI ¥ 9THJICH IS PA3NIMYHEIX CHHTE30B. ['a3 0CHe 0YHCTKH
MCTIONB3YETCSl B KAYECTBE TOIUIMBA B NPOMBIIIEHHOCTH 1 B OBITY.

Cxema Ne5
Koxe KamenHoyronbias Koxcosii ras Bopubiii pacrsop
cmona amMiaka.
Berson Avrax Boopox
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[image: image127.jpg]1.CnmpTer
KitioueBbie ¢10Ba: 0QHOATOMHEIC TIPEICTBHEIC CIIMPTEL, (yHKITHOHATbHAS
TpyIINa, NepBUYHEIC, BTOPHYHBIC, TPCTHYHBIC CIUPTEI, 3TAHOM.

1.1.1CTpoeHne 0THOATOMHBIX NpeebHbIX CITHPTOB.

Hanuuue B MosieKytax CliMpToB FHAPOKCHIILHOM IPYIIbI MOXKHO JOKa3aTh
9KCTICPUMEHTANBLHBIM TyTeM. B kauecTse npiMepa paccMOTPHM, KAk
ONPEIENAIOT CTPOEHHE MOJIEKYJIbl ITHJIOBOTO CITMPTA.

DIIEMEHTHBIM aHATH30M 3THIOBOTO CIHPTa J0KA3aHO, YTH B €r0 COCTAB
BXOAAT (B MaccoBbIX 1onsX): yrepoga C - 0,5217. kucnopoaa O - 0,3478 u
Bogopoga H - 0,1305. TTnoTHOCTB MapoB 3THIOBOTO CIIMPTa MO Bogopoxy 23.
TToJIb3ysICh STHMH IAHHBIMH, MOKHO BBIBECTH MOJICKYIIPHYO (QOpMyITy 3TH
JIEBOTO CITHPTA:

C:H:0=0.5217/12:0.1305/1:0.3478=0,0435:0,1305:0,0217 =
=4,35:13,05:2,17 = 2:6:1

CnepnoBarenbHo, pocteifinas (popmysna stinosoro crmpra C2HeO.
ITosb3ysich OTHOCHTENBHOI MIIOTHOCTBIO 110 BOAOPOALY, HAXOAMM MOJAPHYIO
Maccy 3tusioBoro cimpra: M = 2D(H») =2*23=46; M( C2Hs0)=46 2/mons
BriBox: mpocreiimas (opmyna 3THIOBOrO CIHPTa ABISETCH €I0




[image: image128.jpg]MOIIEKYIIAPHON (hOPMYIION.
Cornacro Teopun A. M. ByTieposa, 510 hopMyIie COOTBETCTBYIOT IBe
cTpyKTypHbie (a 1 6).

H H

H—C—0—C—H

I‘l H }—‘( H

BosmukaeT BOnpoc: kakas W3 CTPKTYpHBIX (hopmya (a i 6) cOOTBETCTByET
CTPOEHHIO MOJIEKYIIBI 3THIIOBOTO criupra? Ha ocHOBe Te3uca o ToM, uto
CTPOEHHE MOJIEKYI ONPEENACT CBOMCTRA BEMIECTB, MOXKHO NPHITH K
CIIEJLYIOLIEMY: B MOJIEKYJIE BEIIECTBA, CTPOCHHE KOTOPOH COOTBETCTBYET
TEpBOii CTPYKTYpHOI (hOpMYIIe, OIMH H3 BOLOPOJIHBIX ATOMOB CBSI3aH C
atoMoM Kucnopozia. JlaHHas XUMHUUECKas CBs3b Oosee nonsapHa (Grmmke k
MOHHOI CBAI3H), YEM XMMHMYECKas CBAI3b MEK/LY aTOMaMH Yrilepoia u
BOI0poza. IT0 aHANIOTHI ¢ KHCTIOTAMH MOXHO 0XHJIATh, Y4TO aTOMBI METAILIOB
Gy/IyT BBITECHSATH TOT BOJOPO/IHbIIT aTOM, KOTOPbIi CBSI3aH C aTOMOM
KHCIOPOAd. DKCIIEPUMEHT JIOKA3BIBACT, YTO THIIOBBI CIIHPT JEHCTBHTEILHO
pearupyer ¢ akTHBHBIME MeTasiaMi. ITpi HOpMaJTBHEIX yCIOBHAX U3 46 T





[image: image129.jpg]3THJIOBOTO CIMpTa BhITECHseTCs 11,2 11 BOMOpO/a, T. €. 1/6 yacTh U3 Bcero
KOJTMUECTBA BOJIOPOJIA, KOTOPOE HMEETCS B OJHOM MOJIE ITHIIOBOTO CITHPTA.
DTHM NOATBEPK/ACTCA, YTO MMCHHO (hOpMyJIa ABIAETCH HCTHHHOI BopMytoi
3THJIOBOTO CITHPTA.

H H H H

O—H H—C—0_C—H
|| | |
H H H i
Bropoit cTpyKTypHOii (hopMyIie COOTBETCTBYET JPYrOe BELIECTBO -
JIMMETHJIOBBIH 3(UP, KOTOPBIi ¢ MeTajllaMu He pearupyer. 13 anekTponHoit
hopMyTBI BHITHO, UTO B MOJIEKYNIE CTIMPTa (KaK M B MOIIEKYIIE BOJIBI) OZHA M3
XMMIYECKHX CBSI3CH MEXJIy aTOMOM KHCJIOPOJa ¥ aTOMOM BOJIOPO/Ia OYeHb
nonspHa.
Kak e Kucnoposi 06pasyer XMMHUECKYIO CBA3b C YIIEPOIOM H BOZOPOIOM?
15t 3TOr0 HY’KHO BCIOMHHUTB CXEMY PAa3MEIIEHHs  3JIEKTPOHOB atoMa
KHCJIOPOJa 1O SHEPTETHYCCKUM YPOBHAM H MOlyPOBHSAM:





[image: image130.jpg]BastenTHbIE 31€KTPOHBI 06PA3yIOT J1Ba B3AHMHO NEPIEHIMKYIAPHBIX
SNEKTPOHHBIX 00MTaka ranTeneobpasHoil hopmer. OHO 3 HUX NEPEKPHIBACTCS
¢ ruOPHHBIM 06/1akoM aToMa yriiepojia M 00pasyeT XMMHYECKYIO CBA3h
ME3KJLy aTOMOM Yriepoaa i aromom kucnopoza (-C-O-). Bropoe obnaxo,
KOTOPOE PACTIONIOXKEHO MEPIEHINKYIAPHO EPBOMY, IEPEKPEIBACTCS $-
SMEKTPOHHBIM 00IaKOM aToMa BOfopoja. B pesynsrare nepexpeiBanus
3NEKTPOHHEIX 0OJIAKOB POHCXOIMT HAPYIIEHNE PABHOBECHS B
Ppacripe/ie/ieHHH EKTPOHHOM MIIOTHOCTH. B Monekynax 3THI0BOrO criupTa
YTOJI MEX/Ty BaJICHTHBIMH 3JIEKTPOHHEIMH 00JIakaMK aToMa KHCIIOpoJia paBeH
110°.

Hcxonis M3 aHANH3a CTPOCHHS MOIICKYII, CIIHPTAM MOKHO JIaTh TAKOS
onpejenenme:
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nexTponHan Gopnyna
Jryn1080r0 CMDTA

TIpiMepHO TaKO#A 3Ke Yron MMEETCs i B MOJIEKYaX APYTHX OTHOATOMHBIX
cnuproB. B Monekysie Bojibl OH HEMHOTO MeHbIIE - 0kosio 105°. Crupramu
Ha3BIBAIOTCS POM3BOHbBIE YITIEBOIOPOIOB, B MONIEKY/IaX KOTOPBIX OMH HITI
HECKOJIBKO 4TOMOB BOZIOPOJIA 3aMEIICHbI THIPOKCHITBHBIMH IPYIIIAMH.
T'uopoxcunvnas zpynna -OH ssnsemes ynkyuonanboti 2pynnot cnupmos.
DYHKYUOHAILHBLMU 2PYRNAMU HA3IBAIOMCS 2PYRNbI AMOMOB, KOMOPbIE
006YC1067UBAIOM XAPAKMEPHbIC XUMUUCCKUE CEOTICMEA 0aNH020 K1ACCa

sewgecms. Obmas  Gopmyna omHOaToMHBIX criuptoB  CnHzp +1OH.

1.1.2 Mi3oMepHsi H HOMEHKJIATYpPa CIHPTOB
HasBanus ciupToOB NPOM3BOATCA OT Ha3BAHMII COOTBETCTBYIOMMX
YIIEBOA0POIOB ¢ Ho0aBneHneM cydrkca 0.




[image: image132.jpg]W3 bopmysisr MeTaHa MOKHO BBIBECTH TONBKO OfHY (opmyity cmpra CH3OH

MITH €TI0 HAa3bIBAIOT METHJIOBBIM CIIPTOM MM MeTanosom. DTany CH3-CH3

TAKKE COOTBETCTBYET OJMH OHOATOMHBIIT CTIMPT, (hOpMyIIa KOTOPOro
CH3-CH2-OH. Do sranon.

H H H H H H

s 12 I [ 12 i
H—C—C—C—OH H—C—C—C—H

H H H H OH H
a 6
1- nportaro: 2- npomanon
(nepmemit (sopassii
HpomLIoBi citpT) npormnoRit crnpr)

W3 bopmyiisl npomana B 3aBUCHMOCTH OT MECTa THIPOKCHIIBHON IPYIIIB! B




[image: image133.jpg]MOJIEKYJIE MOKHO BBIBECTH [1B€ (DOPMYJIBI OHOATOMHOTO criupTa (a 1 0).
W3 popmynsr 6yrana CH3-CH2-CH2-CH3 1 n306yrana (2-MeTuamnponana)
MOXKHO BBIBECTH (DOPMYJIBI HETHIPEX OJIHOATOMHBIX CrMpTOB. M3 hopmyibi
[ICHTAHA H €r0 H30MEPOB MOKHO BBIBECTH BOCEMB (JOPMYII Pa3lYHBIX
cnuproB. Kak BHJIHO M3 5THX IIPHUMEPOB, H30MEPHs CIIHPTOB 00y CIIOBIIHBACTCS
ZIBYMsi TIPUYMHAMK: 1) H30MEpHEii YIIEPOAHOTO CKeNeTa - IpsAMas Wik
Pa3BeTBIICHHAs LENb YIIEPOAHBIX aTOMOB; ((hopmysl 5 i 7 u3 Tabmuier) 2)
M30MEpHEi, KOTOPasi 3aBHCHT OT NIOJIOKEHHS THAPOKCHIILHOI TPYIIIIBI B
MOJIEKYJIE - Y IEPBHYHOTO, BTOPHIHOTO HIIH TPETHYHOIO aTOMa YIIepojia.
(hopmyet 5, 6,8 13 Tabub!)

Tlepsuunbiv Hasvigaemes maxot amos y2iepood, KOmopblii CA3aH MObKO
€ 0OHUM amOoMOM yenepood, BMOPUYHbIIL amoM yenepooa ces3an ¢ 08yms, a
MpemuuHbILl - ¢ mpeMs amomamu y21epooad.

1.1.3 Hony4enue ciupToB:
1) Ha mpom3Bo/CTBE CIMPTHI MHOTA MOYYAl0T U3 FaJloreHONPOU3BOHBIX,
IeliCTBYS Ha HUX Pa30ABICHHBIMI PACTBOPAMH IHIPOKCHJIOB HATPH, Kallis 1
KaJIBLIHSL. DTHM CII0COGOM MOJTYHAIOT, HAPUMEP, TICHTHJIOBBIC CIIHPTHI
(Monekymsipnas opmyna CsHi1OH):




[image: image134.jpg]CsHiCl+ KOH —  CsHilOH+KCI (1)
Haunbonbiee MPOMBIIIICHHOE 3HAYCHUE HMEKOT METaHOII U 3TaHOII.
Meranon CHHTE3UPYIOT ITTaBHBIM 06p830M W3 BOAAHOTO rasa:
2) CO + 2H, —> CH30H (220-3000C, 5-10MITa, Cu, ZnO)
PanbIne metanon BBIJCIANN U3 IPOAYKTOB ITHPOJIM3a APEBECHHEL, IO3TOMY
COXpPaHMIIOCH €TI0 CTapoe HmBﬂHHC-ﬂpeBCCHHﬁ CIIHPT.
CaMblif pacipoCTpaHeHHbIi U3 CIUPTOB - 3TAHOJ - B IPOMBIILICHHOCTH
MOJIYYar0T pa3iMYHBIMU criocobamu (cxema 6).




[image: image135.jpg]1. Tuzparanms sTeHa

3. Tnponus kpaxmana u
cOpaxkuBanie
l0GpasoBapInciicst IOKO3bI|

OrtaHon

2. CopakuBatmne
CAXapHCTHIX BEIIECTB

4. Tuponus KIeTHaTku u
cOpakiBanue 06pasoBaB-
eHCA TITOKO3BT

1) Ha coBpeMeHHOM IPOM3BOCTBE 3TAHOMN MONYYAIOT THpaTalMeii STHIeHa
npu oMoty BojisiHOTo napa: (280-3000C, 7-8MITa, H3PO4





[image: image136.jpg]B ~C <H+HOH—>CH1-CH,OH
H” sruren ~H aranon
O/1HAKO B ITHX YCIOBHAX TONBKO 0koo 0,05 3THIeHa (B 0GBEMHBIX 10IX)

IpeBpaiactcs B 3TaHon. [1o3ToMy 06pa3oBaBIIMiics CIMPT OTACNAIOT OT
MECH M HENPOPearnpoBaBIIIHii THJIEH TOBTOPHO BBOJAT B KOHTAKTHbIH
nmapat (MPUHIKN UHpKynauun }. KontakTHeI annapat npeacrasnser co6oit
TaJIbHYIO KOJIOHHY, BBICOTa KOTOPOH pumepHo 10 M. OHa BEUIOKEHA
1E/IHBIMHU TUTACTHHKAMH, KOTOPBIE MPEIOXPAHSIOT CTAlb OT KOPPO3HH, H
AIONHEHA KaTalln3aTopoM - 0pTOhOCHOPHOI KHCIOTOMH Ha TBEPIOM
1ocutene. M3 KoNoHHbI MPOAYKTE! PEAKLHH NOCTYTIAIOT B TENNOOOMEHHHK,
JIe OXJIUKJIAIOTCA | OT/JAIOT TEIIIOTY STHIICHY, IOCTYNAIoIEMY Ha
HApaTaimio. 3 BOAHOro pacTBOpa 3TaHOI OTAENSIOT B PeKTHOHKALMOHHOH
yallHe.
. HanGonee JipeBnuii METoJ| MoTyyeHus 3TaHola - COpakuBAHNE CaXapUCThIX
CIIICCTB, CONCPIKALINX MITE0K03Y. [IpH 3TOM ApOXOKeBEIC TPHOKH
3BIPabATHIBAIOT 0COOBIE BEIECTBA - (PEPMEHTI, KOTOPBIE ABIAIOTCS KaK Obl
)PraHHueCKIMH Katatusatopami. [Tponece crimpToBoro GpoKeHHs TIIOKO3bI
BHHOTPA/IHOTO CaXapa) B YIPOIIEHHOM BHIE MOXKHO H300pasuTh




[image: image137.jpg]CgHi1206-- 2C2H50H + 2C0O2
DTOT NPOLECC NPOUCXOINT TIPH TIPOU3BOJICTBE BHH.
3. [Toszmee aTaHON CTAM NOJyYaTh U3 KpaxMalcoaepkaiux npoaykros. ITo
YTOMY METOY KpaxXMaJl IIpH FHAPONIN3E B IPUCYTCTBHI (hEPMEHTOB
IpEBPAILIAETCS B TIOKO3Y, H3 KOTOPOii B nponiecce Gpokenus obpasyercs
STHPT.
}. 3HAUMTENbHbIE KONMYECTBA TAHONA BBIENIAIOT U3 IPEBECHHbI - THAPOJIN3
JIEeTUATKH | MOCHeylomee copakupanie 06pa3oBaBLICHCs TTIOKO3bI.

1.1.4 CaoiicTBa ciupToB

Duznieckne cBoiicTpa.

OHOATOMHBIE NpPENIENbHbIE NEPBUUHBIE CIIUPTHI ¢ KOPOTKOI LEMbI0
/ITIEPOAHBIX ATOMOB - JKHIKOCTH, a Bhicuie (Hadunas ¢ C12H250H) -tepapie
semectBa. C yBenMYEHHEM OTHOCHTENBHON MONIEKY/IAPHOI MacChl CITHPTOB
T0BBILIAIOTCS HX TEMITEPATyphl KHTieHns. [To cpaBHEHHIO ¢
J00TBETCTBYIOUIMMH YITIEBOJOPOAMH TEMIEPATYPbI KHIIEHHS CIIHPTOB
'0pa3/Io BhIlIE. ITO MOKHO 00BACHHTS 00pa3oBaHueM 0c060T0 poja
KHMHYECKHIX CBsi3ei, Ha3bIBAEMBIX BOZOPOIHBIMU. BogopoHas cBa3b MoKeT




[image: image138.jpg][IOABHUTBLCA KaK MEXK/Iy MOJIEKYIaMH CIIPTOB (@), TaK K MEK/y MOJIEKYJIaMHi
THpPTOB H Bozsl (6).

B Mornekynax cnupToB i BOJIbI BOZOPOIHEIC CBSA3M 00pa3yloTcs 3a cueT
BOGOHBIX EKTPOHHBIX 11ap y ATOMOB KMCJIOPOJIA: ATOM KHCIIOPOJIa MOKET
3alMOJICHCTBOBATH C aTOMOM BOZOPOZA APYToii MOJEKYIIbI, HMEIOLIM

HeOOIBIIOH TTONOKUTENEHEII 3apsi]l.

[TpoYHOCT BOZOPOIHOI CBsI3M mpUMepHO B 10 pa3 MeHbIIe 00bI9HOI
OBAJICHTHOI CBsA3M. Acconnanus (00beIMHCHNE) MOJICKY]T B Pe3yJIbTaTe
GpasoBaHis BOXOPOIHBIX CBA3EH H SABNACTCSA NPHUMHOI, OYEMY CITHPTH
HITAT TPH TOpa3io 6ojiee BRICOKOI TeMIIEpaType 1o CPaBHEHHIO C
0OTBETCTBYIOIIMMHU YITIEBOJOPOJIAMH.

MeraHoJ1, 5TAaHO H IIPONAHOI B BOJIC PACTBOPSIOTCS B HEOTPAHMYCHHBIX
oNMyecTBax. PacTBOPUMOCTD JIPYrHX FOMOJIOTOB 3HAYUTENLHO MEHbIIIE,

Beicime criuprsl (Hagnnas ¢ C11H230H) B Bojie npakTiHyecku

HEPACTBOPHMBL.

MeTaHoi1, 3TaHON U | -[POMAHONI HMEIOT CTICHU(UICCKHIl aITKOTONBHBII
arax, y CIIEIyIOMHMX 3a HUIMH TOMOJIOTOB CHIIbHBIH 3anaxX, Y HEKOTOPBIX -

HempHATHEIN. BhicIne CIMpTHI 3amaxa He HMEIOT.

Meranon (mernnosslii crpt) CH3OH ouenb snosut! Yike neGonbiuas ero




[image: image139.jpg],|103a MOJKET BBI3BaTh CIICMOTY MM OKa3aThCs CMEPTENIBHOM.




[image: image140.jpg]1.2 MHoroaroMHble CIUPTHI
KaoueBsle ¢10Ba: MHOTOATOMHBIC CIIHPTEI, STHJICHIJIMKOMG, TITHLIEPHH,
HUTPOTIIMIEPHH.

K MHOrOaTOMHBIM CIHPTAM OTHOCATCH OPraHHYeCKHEe COCTHHEHNS, B
MOJIEKY/IaX KOTOPBIX COACPAKRHTCH HECKOJIBKO THAPOKCHIBHBIX IPyNII,
COEHHEHHBIX € YIVIEBOIOPOAHBLIM PAHKAIOM.

dJOpMyIlBI MHOTOaTOMHBIX CIIHPTOB, KaK M O/IHOATOMHBIX, MOKHO BBIBECTH
u3 EbOpMyJ'l COOTBETCTBYIOLINX YITIEBOACPOAOB, 3aMCHAA B HUX aTOMBI
BOJZIOPO/ia THIPOKCHIIBHBIMH IPyNIaMH.

Ecnu, Hanpumep, B (hopMyIie MOIEKyJIBI TaHA THAPOKCHIIBHBIME TPYIITaMI
3aMECTHUTB JIBa aTOMa BOJOpOAa (y KaKJI0ro aroma yriepozja rno OI[HOMy), TO
noy4uTes Gopmyia MONEKyIIbl IByXaTOMHOTO CIIHpTa yTisenrikons (1,2-
STaHJMONA):

CHs CH,- OH
] —*]
CH; CH,- OH

M3 dopmynbl MoJeKyinbl NponaHa MOKHO BHIBECTH (opMyiy
MOJIEKYJIBI TPEXaTOMHOTO criupTa rmuuepuHa  (1,2,3-mponmantpuona):




[image: image141.jpg]CH, CH—OH
| I
CHy*CH — OH
| |
CH, CH,—OH
OTH MHOTOATOMHBIE CIHPTBL  UMCIOT 6onbioe TPaKTHYECKOE
3HA4YEHHUE.

1.2.1 Hoayyenue

Peammu OKHC/ICHHS.
1. Ham YK€ U3BECTHO, YTO 3THJICHITIMKOIIB 06pa3ye’l"Cﬂ TIpH OKUCIICHUH
STHJICHA IEPMAHTAHATOM KaJIMA; IPH 3TOM PAaCTBOP MOCIEAHETO
06€cuBeWBaeTca, YTO YNPOIICHHO MOKHO MOKa3aTh TaK:

KMnO,
CH,=CH, + 0 + H,0 — HO—CH,—CH,—OH
SITHICHT KO

2. DTHIICHITIMKONb H NIMLIEPHH MOXKHO TOJYYHTh 13 FaJIOreHONPOM3BOIHBIX
COOTBETCTBYIOLINX YIIEBOAOPOIOB




[image: image142.jpg]YtoObI CIBUHYTH PABHOBECHE PEAKIIMH BIPABO, BRUICIIAIONIYIOCH CONSHYIO
KHCTIOTY HEHTPATH3YIOT HIENOUBIO.
ToiuepnH Ha TIPOM3BOICTBE MOJYYAlOT W3 TPOINMIEHA, KOTOPBIH
ofpasyercs NpH KPEKMHTe W MHPONH3e HEDTH, a TaKkke M3 KHPOB.

1.2.2 ®usnyecKue W XHMHYECKHE CBOTCTBA:

DTHIICHIIHKONb U NIHLICPHH - GECIBETHBIEC CHPOTIOOOPa3HBIE KUIKOCTH
CIHAIKOBATOro BKyca. OHM XOPOIIO PACTBOPSAIOTCS B BOJIE M B 3TAHOIE,
DTHICHIINKONb KHIIHT 1IpH Temnepatype 197,6 °C, a mmuepn - mpu 290 °C.
DTHIGHIIMKOIIbL OYEHb 5I0BHTOE BELIECTBO!

XuMHUECKHE CBOHCTBA STHICHITMKOIS 1 IIHIEPHHA CXOTHBI C
XUMHYECKAMH CBOHCTBAMHU OJHOATOMHBIX ciipToB. Tak, HanpuMep,
MHOTOATOMHBIE CITHPTBI PEATHPYIOT C AKTHBHBIMH METAIaMH:

CH,—OH CH,—0—Na
I +INa—> | +H,T
CH,—OH CH,—0 —Na

TTogo6HO OTHOATOMHBIM CIUPTAM, OHH PEArHPYIOT C TAIOTCHOBOJOPOIaMH.
JUtst MHOTOATOMHBIX CITHPTOB XapaKTEPHBI H HEKOTOPBIE CrielH(HYeCKHe




[image: image143.jpg]XHMHYECKHe CBOHCTBA. Tak, HAPHMED, €CITH K CBEKETPHTOTOBICHHOMY
rizpokenty e (I1) B npHCyTCTBIM 1EOYH PUIATD TIHLEPHH H CMECh
BCTPSIXHYTb, TO 0CAJ0K PACTBOPSCTCS 1 00Pa3yeTcs PaCTBOP IPKO-CHHETO
uBeta - unepar Meu (I1). D1o KauecTBeHHas peakiiis Ha MHOTOATOMHbIE
CIHPTHL:

CH,—O0-1H H—0 CH,—0
| 1+ 1r—> | Neu
CH—O-4H_H—0 CH—0 v +2H,0
| |
CH,—0 —H CH—OH

ramm epar mem (1)

'YpaBHEHHE peaKIMK JJaHO B YTIPOLICHHOM BHJIE, HOO OTHOBPEMEHHO
00pasyroTcst i coeHHEHNs 0TIee CIOKHOTO COCTABA.

Jlannas peakuus J0Ka3bIBAeT, 4TO MHOTOATOMHbIE CITHPTHI 00/1aatoT
Cc11abBIMI KHCIIOTHBIMHE CBOiicTBaMiL. Hakomienne ruipoKCHIIBHBIX TPYII B HX
MOJICKYJIaX mpujaeT GONBIIYIO HOJBIKHOCTE aTOMaM BOIOPOJIA MO
CPaBHEHHIO C OHOATOMHBIMH CIHPTaMHU. DTO PE3YNIBTAT B3AUMHOTO BIMAHHMS





[image: image144.jpg]THIPOKCHIIBHBIX TPYIIT APYT Ha JpyTa.
Tmiuepyn B3aHMOZIEHCTBYET C a30THOI KHCTIOTOI, B pe3ynbTare o6pasyercs
HUTPOIJIMLIEPHH - CJIOXKHBIH 3)Up a30THOH KUCTIOTHI U MITHIEPHHA;

CH,—OH H—0—MNOy CHy—0—NO,

¢H—0H +H—0—No H28Oss0n o140, + 3H,0

|
CH;—OH H—0-—N0 CH;—0—N0;

HUTPOTIHIEPHE

Ha3panue "HHTpOIHIEPHH" HCTOPHYECKOE H HE COOTBETCTBYET CTPOCHHIO
MOJIEKYJIbI 3TOTO BEUIECTBA.

1.2.3 llpumenenne

Dmunenanuxons HEOGXOLU/IM AN IPUTOTOBICHUA ZtHTHq)pl/l]OB il
He3aMep3alolIuX XKHIKOCTEl, HCTONb3yeMbIX B pajiHaTopax aBToMoOueii B
3UMHHUX YCIIOBIIHAX. DTHICHIITHKONb HJIET TAKKE HA CHHTE3 HEKOTOPBIX
OpraHu4eCcKuX COeZ[HHEHHﬁ. TaK, HarpuMep, €ro UCoJib3yoT JUIA CHHTE3a




[image: image145.jpg]BBICOKOMOJIEKYJISPHOTO BENIECTBA - LIEHHOTO CHHTETHYECKOTO BOJIOKHA
TaBCAHA. DTHICHINKONb HCT TAKXKE HA TIPOU3BOJICTBO B3PHIBYATHIX
BELIECTB.

Tnnuepis NPUMEHSIOT LTS HOJTYYEHHs HUTPOIIHIIEPHHA H IHHAMUTA.
Kpome Toro, IMiepuH HCTonb3yeTcs B map(roMepu i B MeIMIHHE (JUIst
M3TOTOBNICHHS Ma3eif, CMATYAIONINX KOXKY), B KOKEBEHHOM TPOH3BOJICTBE
(JU1S1 IPEJIOXPAHEHHS KOK OT BBICBIXAHHS ), B TEKCTHIIBHOM TIPOMBIIIICHHOCTH
(JU1sl IPHZAHHS TKAHSM MATKOCTH M 9MACTHYHOCTH) M T. 1. B mexummne 1%-
HBIIT PACTBOP HUTPONTHICPHHA B CIIUPTE CIYXKUT B KAYECTBE OHOTO H3
CPEJICTB, PACUIMPAIONIMX KPOBEHOCHBIE COCY/IBL.




[image: image146.jpg]2. ®enoabI

KatoueBsle cioBa:

K denonam oTHOCSITCSI MPOH3BOIHBIE APOMATHIECKHX YIIEBOIOPO/IOB, B
MOJIEKYJIaX KOTOPBIX THAPOKCHIIbIHbIE IPYIIbI CBA3AHBI ¢ HeH301bHBIM
AAPOM..

Hanpumep, 13 hopMyssl GeH30/1a MOKHO BBIBECTH (POPMYIIBI Kak
OIHOATOMHBIX, TAK I MHOTOATOMHBIX (DEHONIOB:

_fom _Son c—oH
m U| He; On—ml HeE A c—oH
O
m\ /cn ||(\/cu uc\/c on
i it ati
— 1,2 - Gemsoammon

1,2,3 - Gemsomrpuon
(mmpokaTexum)

U3 popmyner MeTHnGeH30ma (TOTY0Na) TOXKE MOXKHO BBIBECTH (HOPMYIIBI
BEILIECTB, KOTOPIE OTHOCATCS K (peHomam. Takue BeIecTBa HA3BIBAIOTCS
Kpe30IaMH, HarlpuMep:
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HOZ—~>CH HCE A c—oH
11(]‘ ‘ sl 30
S neen
i o
MeTwGenson o-kpeson
(roayon)

TTpon3BoIHbIE APOMATHIECKHX YITIEBOZOPOIOB, COAEPIKALINE
TH/IPOKCHJIBHBIC TPYIIIEL B GOKOBOIT Lenu, OTHOCATCA K apOMaTH4eCKUM
CIIApTaM.

Tak, Hanpumep, u3 (OpMyIbl METHIOCH30a MOXHO BBIBECTH (hOpPMYILY
ApOMATHYECKOTrO CITHpTa (GEH3MIIOBOTO CIUPTA):

c—Cll; C—CH,—Ol
HCZ~>CH HOZ el
10 === 1)
HOS—.CH HCS=.CH

cn n




[image: image148.jpg]ApomarHyecKie CIUpPThL [0 CBOMM XUMHYECKHM CBOHCTBAM CXOIHBI C
0JIHOATOMHBIMH NPE/ICTILHBIMU CIIUPTaMH.

2.1 Crpoenne MojieKy:Ibl heHoIa

B cocras monexyssl henona BXoAMT Gen3onbHoe Apo. Ecin MbiciienHo
BEIUECTH 13 YOPMYIIBI MOTIEKYITEI GEH30Ta OHH aTOM BOZOPOJIA, TO
nonyuaercs rpynna aromoB CeHs-, naswiBaemas denmnpaykanom. B ommuue
0T pajIMKaJIoB MpeeIbHEIX yriaeBoxoponos (CHs-, CoHs- u T. 11.),
benunpaukan CeHs- o6najiaer cBOHCTBOM HECKOILKO OTTATHBATH K cebe
5MEKTPOHBI KHCTIOPOIHOTO aTOMa FHAPOKCHIIBHOI rpynmsL. ITosToMy B
MoJteKyIte (peHONIa XMMUYECKas CBA3b MEXKLY aTOMOM KHCJIOPOJa W aTOMOM
BOZIOPOJIa CTAHOBHTCS Goee MONAPHOIA, a BOTOPOIHKIiT aToM Goltee MOIBHIKEH
1 peaKkIMOHHOCTIOCO0EH.

2.2 Moxyuenne
Bam yKe U3BECTHO, YTO (PEHOIN BBIIENAIOT U3 KAMEHHOYTOJILHOM CMOJIBL.





[image: image149.jpg]OznHako noTpeGHOCTB B JeHONE HACTOIBKO BEIMKA, 9TO ITOr0 HCTOYHUKA
OKa3bIBACTCA JIAJIEKO HE JJOCTATOYHO. P%paGOTaHLI CHHTETHYECKHE METOBI
nonyuenns (penona. OQUH U3 HIX OCYIIECTBIAETCSA MO CHEIYIOMEH cXeMe:

CeHg— CeHsCl—— CH;0H

ArtoM raiorena ¢ GeH30IbHBIM SIPOM CBsi3aH Gosiee MPoYHO, YeM ¢
paTHKaIaMH TIPEICBHEIX YITIEBOA0POIOB, TO3TOMY JUIS €T0 3aMCIICHHS Ha
THIPOKCHIIbHYIO Ipyminy Tpeytotcs Goniee KeCTKIe YCIoBus:

c—Cl
HCZ~CH 4p
]O] + Na—OH ——
HEQ—,CH
i
xa10pGenson
CH—OH
HCZ~>CH
=== i + NaCl
HEQ—CH




[image: image150.jpg]Ho 37107 ¢1oco6 3k0HOMUYECKH OTHOCHTEITBHO 10poroii. B nareii crpane
cymecTByioT Gosiee JieleBbie cocoObl nomyyenns penona u3 Gemsona. Onun
3 HuX paspaboran B Koule 40-x rooB coperckumu yuenbimu P. 1O,
\Vmpucom, I1. T. Cepreesoim, b. JI. KpyxanossiM u 1p. Yaanocs mns
moyueHns GeHoNa HCMOMb30BATH SKOHOMHYECKH BBITOHBIC HCXOTHBIE
mpoxyxTet (6erson 1 npormien). K ToMy ke B 3T0M mpolecce moiydaercs
\Tpyroii IEHHEII TIPOAYKT - ALCTOH.

Ceifuac B0 BceM MHpE NPAKTHYECKH BCS Macca BEpabaThiBaeMoro (enona i
lALIETOHA IIPOM3BOJMTCS STHM CTIOCOGOM, KOTOPEIH 10 TEXHHKO-3KOHOMHYEC-
[KMM TOKa3aTessiM OKazan-

(csl 3HAYMTENEHO BEITOIHEE PAHEE CYNIECTBYIONINX MPOMBIILICHHBIX METOIOB
MOTYYEHHs LIEHHBIX NPOILYKTOB.

2.3 ®uznyeckne H XHMHYECKHE CBOHCTBA

DeHox - GECIBETHOE, KPHCTAIUTHYECKOE BEIIECTBO C XaPAKTEPHBIM 3aIaXOM.
[Ero Temneparypa nnasnenns 40,9 °C. B xonojinoii Bojie OH Majio pacTBOPHM,
HO ysxe mpu 70 °C pacTBopsieTcs B MOObIX oTHOmEHUAX. DeHoN A10BUT!
(Xummueckue cpoiicTa )eHona 06yCIIOBICHE! HATHYHEM B €r0 MOJIEKYJIe
PHIPOKCHITLHOM TPYIINbI H GEH301BHOTO S1pa, KOTOPBIE B3AMMHO BIHSIOT APYT





[image: image151.jpg]Ha npyra. Hann4ane ruipoKCHILHON TPYIIBI MPEAONMPENENAET CXOACTBO
(berona co cpramu. Bimsinue GeH3016HOTO /Ipa Ha THAPOKCHIIbHYIO
rpynmy 06yciopimBaeT GONbIIYIO TIOABIKHOCT €€ BOZOPOIHOTO aTOMa.
MostoMy (heHos, B OTIHYNE OT CIIMPTOB, PEarnpyer co MeJI09aMH, T. €.
lo6maaet cBoiicTBaMu ciiabbix kucior. Ero nHoraa Haseisaior kap60s1oBoit
[KHCTTOTO. DTO 0OBACHACTCS TeM, 4TO OCH30MIBHOE SIPO OTTATHBACT K cebe
PIIEKTPOHBI KMCTIOPOIHOTO aTOMa IMAPOKCHILHOM rpyrmbl. Yto6br
KOMIIEHCHPOBATB 3TO, ATOM KHCIIOPOJIa CHIIbHEE MPHUTATHBACT K cebe
PIIEKTPOHHYIO MJIOTHOCTH OT aTOMa BOIopojia. BenecTaue 3toro KopanenTHas
(CBSA3b MEIKIy aTOMAaMH KHCJIOPOJIa 1 BOZOPOJIa CTAHOBHTCS Ooiee MOMAPHO, a
laToM BOJI0poJia - Gostee MoBIKHEM. THIPOKCHIIBHAS TPYIINA B CBOKO 04epe/ib
MpHIAeT aToMaM BOJ0poa GOMBILIYIO OJBHKHOCTE B MO0XkeHHH 2,4,6. 310
(O/IMH H3 MHOTHX IPUMEPOB, MOATBEPIAAIOIINX Te3HC Teopun A. M.
ByTiepoBa 0 B3aHMHOM BITHSHHH aTOMOB B MOJIEKYJIaX.

JUs heHONa XapaKkTepHa LBETHASA PEAKIs ¢ XIopHaoM xkere3a (I1T)
(bnoneroBoe okpaumniBanue). Ee HCIONB3yIOT U1 KA4ECTBEHHOTO
lonpenenenus dGeHona.





[image: image152.jpg]2.3.1 [lpumenenne

DeHON NPHMEHSIOT U POM3BOACTBA (heHON-HOPMAITBICTHIHBIX
MIaCTMAcC, KPACHTEJIEH, IEKApCTB, B3PBIBYATHIX BEUIECTB 1 APYTHX
mpoykToB. PacTeop deHona B Boze 06nagaeT ne3nH(EKINOHHBIMH
cBOMCTBAMM.

TpunnTpodeHon (MMKPHHOBAs KHCIOTA) HACT Ha MOITY4YEHHE B3PBIBUATEIX
[BemecTB (ITMKPATOB - COJeil MMKPUHOBOM KHCIIOTEN). ETo HCNoNb3yloT TaKxke
[P JIEYEHHH OIKOTOB.

DeHoJ 1 ero NPOU3BOJIHBIC - SJOBUTEIC BEIECTBA, OYCHD ONACHBIC s
[uENTOBEKa, KMUBOTHBIX H PACTHTENBHBIX Opraii3mMoB. [TosToMy mpi nx
MPOM3BOJICTBE NPUMEHSACTCS COOTBETCTBYIONIEE 000pYI0BaHHE,
MPEMATCTBYIONIEE NPOHHKHOBEHHIO THX BEIIECTB B OKPYKAIONIYIO CPENTY.
TTpH MOMOILH CTICLHATBHBIX YCTPONCTB OCTATKH (JEHOIA YIABIHBAIOT,
MOGOUHbIE PON3BOICTBEHHBIE IPOIYKTHI, Coziepskaiiue henos,
KATAJTHTIHYCCKH OKHUCIISIOT, CTOYHBIC BOJIBI 06PabaThIBAIOT 030HOM H T. .
Yuenbie pa3pabaThIBAIOT M JIPYTHE MyTH T10 3alliUTe OKPYIKalomIei cpejibl.
[Deroa(opManbIErHIHBIC CMOJIBI MOTYT PUMEHATHCS 063 HANIOMHHTENS
(JTMTBIE NMJIACTMACCHI), C HATIONHATENEM MOPOIIKOOOPA3HBIX H BONOKHHCTBIX
[BELIECTB, B KAYECTBE CBA3YIOMIETO B CIONCTHIX MIACTHKAX, B BUJIE KIIEEB H





[image: image153.jpg]IMaKoB, 1A H3TOTOBJIEHAS MOPONIACTOB. HanomHATENAMI MOTYT CITy)KHTh
l1peBecHas Myka, acOect, Taibk, KaonuH 1 j1p. [Ipu npuMeHenny B kayecTe
[HArOMHATENS acOecTa MOyJaloT XMMIYECKH CTOHKHI MaTepuan,
MCTIONB3YEMBIi [T M3TOTOBJIEHHS XMMHYECKOI annaparypel.

TInacTMacckl Ha 0CHOBE (heHOI(OPMATBICTHIHBIX CMOJT 00IaIAI0T BEICOKO
MPOYHOCTHIO, XMMUUECKOi CTOMKOCTBIO, 3MEKTPOU30NALMOHHBIMU
cBoifcTBaMu. M3 HUX NIENAlOT J€Tanu Ui paTHOTEXHUYECKOH annaparyphbl i
JuIst anmaparypel, paboTAONIEH TP BBICOKOH TEMIIEpaType H B arpeCCHBHBIX
cpenax.

AMMHOIIIACTBI MOJTYYAl0T KOHICHCalHeil kapOamu/ia (MOYCBHHBI) ¢
bopmanbernzom. OHH TEPMOPEAKTHBHEL VX HCTIONB3YIOT C Pa3THIHBIMH
[HAIOJIHUTEISIMH JUIA M3TOTOBJICHHS IPEJIMETOB MIMPOKOTO MOTpeOeH s,
PIIEKTPOU3ONIALMOHHBIX M3/IENH, 0BIMIOBOYHBIX MATEPHAJIOB.

Tlonua¢upHbie CMONE! 06Pa3yIOTCs MPH TMOMHKOHICHCAIIHH MHOTOOCHOBHBIX
KMCJIOT ¢ MHOFOATOMHBIMM cripTaMi. Ha HUX 0CHOBaHO NPOM3BOJCTBO
IICKTPOH30MALMOHHBIX H3/ICTHIA, JIAKOB H IMAeii.

TlonmanoKeHIHbIE CMOJTBI NOJTYHAI0T Ha OCHOBE COEMHENH, ColiepKallix
PrIoKCHIHYIO (OKHCHYI0) rpymny -C-C-. VIX HCHONB3YIOT J1s MOMyYCHUs
Tetaneii ANeKTPHYECKHX YCTPOHCTB B Ka4€CTBE Pa3INYHBIX TTOKPBITHIA H
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 [image: image155.jpg]3. Aabaernbl

KuntoueBble ¢/10Ba: aibIeri/ibl, lbICTHAHAS IPYIINa, KapOOHMIbHAsL
rpynma, GopMabACril, METaHallb, 3TaHAITb, (PCHOIUIACTBI, KApOAMHIHASL
cMonTa, (POpManHH.
C HEKOTOPBIMH aIbICTHIAMH BbI yrke 3HaKoMbl. Tak,
HanpuMep, MypaBLUHBIi TbIETH, WM GopMaIbIer,
00pasyercsi NPH OKHCICHHH METAHONA, YKCYCHBII
ATBIETH, WIH  AlleTalberni,

0
-IpH  OKHCIGHMH 5Tanona. B Momekynax cH {.;ﬁ
H—C7

BCEX albJCTHI0B Tpynma “H

CBA3aHA C YIIIEBOJIOPOHBIM pajkasiom. (McKimoueHueM seisercs
d)opMansnerm:[, B MOJICKYJIE KOTOPOTO aJIbACTH/IHAA IPYIIA CBA3dHA C aTOMOM
BOJIOPOIA.)




[image: image156.jpg]ATBJICTU/IBI - OPraHHYECKIE BELICCTBA, COACPKALLNC (PYHKIHOHATBHYO
rpynmy - (asmbieruHyio rpymy).

3.1Ctpoenne MoeKyx

MBI yiKe 3HaeM, UTO JUIs ONpeJIeNieH s XMMHYECKOi (hopMyThl
OpraHUYECKOro BEMECTBA HEBOMBILYIO €r0 MACCy CHKHUTAIOT, A 3aTeM
HCCIIEYIOT NPOyKThl cropanus. Tak, Hanpumep, nipu cxuranuu 3,75
(opmanbernia moxyqwan 2,25 r BOAIHOTO Iapa u 5,5 T OKCH/IA yIIeposa
(IV). YeraHoBuIM, 4TO IIIOTHOCTH NMapoB hopmanbaeriia no sogopony 15.
Tlonb3ysck STHMH JTAHHBIMH, HAXOJIAT, CKOJIBKO IPAMMOB yIJIeposia i
BOJIOpOA conepkuTes B 3,75 r opManbernja:

M(CO2) = 12 + 32 = 44; M = 44 r/moib

441 CO: comepur 121

55r CO2 >> X1

44:5,5=12:x1; x1=5.5*12/44 = 1,5; m(C)=1,5r

M(H:20)=2+16=18; M=18 r/moib
18 H20 conepxur 21
2.25rH20 > X




[image: image157.jpg]18:2,25=2:x2; x2=2.25*2/18 = 0,25; m(H)=0,25r
Haxonst o61yio Maccy yrieposia u BOZOpoza:
xitx2 =15 +0,25=1,75
Taxk KaK 1yt CKUraHms 66110 B34T0 3,75 T hopManbAernia, To MOKHO
BBIYHCITHTE MACCY KHCIOPOJIA:
3,75 - 1,75=2; m(O) = 2 r Onpezemsior mpocteiinryio Gopmyry:
C:H:0 = 1.5/12:0.25/1:2/16 = 0,125:0,25:0,125= 1:2:1
CreoBarenbHO, npocTeiiias Gopmyita nccrexyemoro semecrsa CH20.
3Hast MIOTHOCTH MApOB (HOPMATBLICTH/IA IO BOJOPOAY, BBIYHCIIAIOT €r0
monsapHyio Maccy: M = 2D(H2)=2*I5 = 30; M = 30 r/mons.
HaxozaT MOISIpHY 0 Maccy 1o mpocreiimeii Gopmyre:
M(CH20) = 12 + 2 + 16 = 30; M(CH20)=30 r/mo1s
CreztoBarenbHo, MosiekyssapHas Gpopmyna popmansaeruna CH20. Cornacho
TIOJIOXKEHNAM Teopuu cTpoenns A. M. ByTineposa, 3Toii MONeKyIsApHO#
(opMyIe COOTBETCTBYET TONBKO OfHA CTPYKTYpHast (opmyra.




[image: image158.jpg]) /U VuuTBIBAA  3IEKTPOHOTPHILATENHLHOCTD dleMeHTOB H,
H—C? C, O, npuXOMM K BBIBOJY, YTO CBSI3H MEXLY aTOMAMH B
“H MoteKyste (hopMalThIernia 10KHbI ObITh MOJAPHBIMHU.
B Morekyite opmaibaiern ia Mex 1y aToMamu
YIIepoa i BOJOPO/IA CYLICCTBYIOT G -CBA3b, d
MEXJLy aTOMaMH YIIepojid 1 KHCIIOPOJd - OfiHa G -
HOHA I -CBS3b.
DIEKTPOHHASA IUIOTHOCTD, IPEHMYIIECTBEHHO - IT
. :“F:::::': CBSI3H, KaK HauboJIee TOABMIKHOM, CMEIAeTCs OT
P ——— aToma yriepoja k Haubornee

9MEKTPOOTPHIIATEIEHOMY 4TOMY KHCIIOPOZA.
Tlostomy atom yrieposa NpHOOPETaeT YaCTHUHBII MOTOKHTETbHBII 3apsl,

2 .aTOM KHCJIOPOJIa - YACTHYHBII OTPUIIATENBHbII.

3.2 M3omepusi H HOMEHK/IATYpa

JU1st aiib/Ieru/10B XapakTepHa H30MEpHs YIIIeBOIOPOIHOTO pagukana. On
MOXET HMETh /N0 HEPa3BETBICHHYIO, GO0 pa3BeTBICHHYIO nenb. Hazpanus
aJIbIErHI0B POUCXOMAT OT HCTOPHYECKUX HA3BAHMIA COOTBETCTBYIONIMX
OpraHUYecKHX KHCIIOT, B KOTOPBIC OHH NPEBPALIAIOTCS IPH OKHCIICHHH




[image: image159.jpg](MypaBBHHBI aTbIETH, YKCYCHBII albleruf, MPOMMOHOBI aTbIErH I U T.
J1.). TTo MeX/TyHapOIHOH HOMEHKIIATYPE HA3BAHHS AJIbIETHIOB POM3BOLST OT
Ha3BaHHUii COOTBETCTBYIOMIMX YIIEBOJIOPOJIOB € NphbapienueM cybhdukca -
aj1b. BakHeHIIIE IPECTABUTENN aIbICTHIOB H HX HA3BAHNS JaHEI B
tabmane 11.
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[image: image161.jpg]uypanuio Kucaom, CHi—CZ  — annaerua yxeycwol xucaoms,
H

3.30oanyyenne

B naGopaTopnu ANBJICTU]IBI MOTYYAr0T OKUCIICHHEM IIEPBHYHBIX CITUPTOB. B
KauecTBe okuciuTeneii npumensior okeun meu (1), nepokens Bogopona u
JIpyrue BEIICCTBA, crnocobHbie 0TAaBaTh KUCIOPOA. B OGU.IEM BHJIC 3TO MOKHO
T10KA3aTh TAK:

R—CHy—0—H+0— e’
\H

+Ha0

B npOMBINUTEHHOCTH aJTbAETUIBI TTOTYYAIOT PA3THIHBIMA CIIOCOOAMH.
DKoHOMHYECKH HaubosIee BHITOIHO MOTYYaTh METaHANlb HENOCPEICTBEHHBIM
OKHCIICHHEM METaHa KHCIIOPOZIOM BO3yXa B CIICLIMAILHOM PEaKTope:
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Yro6bl METaHaJIb HE YCHE OKHCIITHES, CMECh METAHA C BO3IYXOM Yepes
30HY PEAKIIHH MPOITYCKAIOT ¢ GONBIION CKOPOCTHIO.
Meranalib NOTYHa10T TAKKE OKHCICHHEM METAHOMNA, TIPOYCKAst €10 Taphi
BMECTE C BO3JLyXOM Yepe3 PEakTop ¢ pacKalIeHHOH METHOI HIIH cepeOpsaHOit
CeTKOi:

OnHaKo 3T0T cN0co6 IKOHOMHUECKH MEHEE BBITOICH. DTaHAIb MOKHO
TOJYYNTh ¥ THpATalueii aleTHIICHA B PUCYTCTBUH COJIEH PTYTH B KauecTse
karannsaropa (peakuus M. I. Kyueposa):

; 0
H+Hy0 P50 cu-.—c<
H

Tak KaK B 3TOif peaKiliy B KA4eCTBE KaTaIn3aTopa HCTONb3yIOTCS ATOBHTBIC
BEIIECTBA - COINM PTYTH, TO B MOCIEIHEE BPeMs pa3paboTan HOBBI METOT
TIONYYEHHs aleTallb/Iernjia: CMECh 3THJICHA C BO3JIYXOM IPOINYCKAIOT Ye€pes3





[image: image163.jpg]BOJIAHOH pacTeop COJICH MEJIH, JKeJe3a U nayiiajans. ynpO“IeHHO nporecc
MOJKHO H300pa3uTh TAK:

2CH,0H4+0, " 2 o Lon,0

3.4 ®usueckne H XHMHYIECKHe CBOiiCTBA

Meranaib - GecUBETHBII ra3 ¢ pe3kuM 3anaxoM. PacTBop MeTaHais B Boje
(35-40%-nb1it) nassiBaeTcs popManuiom. OcTaTbHbIE WIEHB! PAIA
QJTB/ICTH/IOB- KHAKOCTH, @ BBICIIHE ATTbICTHJIBI - TBEPIBIC.

Xumuueckne coiicTsa

JUs anbernioB HanboJIee XapakTePHb! PEAKIIH OKHCIICHHS i
MPHCOEMHEHHS.

1.Peakuun okHcIeHAsS
1. KauecTBeHHOI peaKiyeii Ha aJlbIerujbl ABIACTCS peakius "cepebpsaHoro
3epkana”. [l ee OCYIECTBIEHHS B YHCTYIO IPOOHPKY HATHBAIOT
amMMuauHblii pactBop okcuza cepebpa (1) (Ag20 B Bosie NpakTHYECKH He
PACTBOPAETCSA, HO C AMMHAKOM 00pa3yeT pacTBOPHMOE COEMHEHNE




[image: image164.jpg][Ag(NH3)2]OH), k Hemy J06aBISIOT pacTBOp albICTHIa H HATPEBAIOT:

A

1, ammmandnti pacteop R—C/O
N

ot

R—C  +Ag0 +2Ag}

Boccranosnennoe cepebpo oceaeT Ha CTEHKaX NPOOHPKH B BHJIC
GrecTsiero HajeTa, a ajibIeruj] OKUCITACTCS B COOTBETCTBYIONIYIO
OpraHHyecKyIo KHCIOTY.

2. Jlpyroii XapakTepHoii peakimeii SBIAETCSH OKHCIICHHE AJlbIETHII0B
rugpokcnzom mex (IT). Ecu k romy6omy ocaaky rumpokcrma mean (I1)
MPUJIUTH PACTBOP Alb/ICTHIA H CMECh HATPETh, TO CHAYalTa MOSABISETCS
JKEITBIN 0CaJJOK rHAPOKcH A MeqH (!), KOTOPBIi PH TalbHEHIIEM
HarpeBaHUM NpeBpauiaeTcs B KpacHblit okeua e (1):

R— /O+ 2Cu(OH) -—»R~C/ e
By 2 N e T

2CuOH Cus0 +H,0

weaATaR Kpacuui





[image: image165.jpg]B 5T0ii peakiun OKHCIHTEIEM ABIACTCA MEJb CO CTEIICHBIO OKHCICHHS +2,
KOTOpast BOCCTAHABIMBAETCA JI0 CTENEHH OKUCIEHHs +1.
3. Peakuun npHcoeInHennst 00yCIOBICHbI HATHINEM B KapGOHHIEHOIM
YT 11 -CBSA3H, KOTopast Jierko paspbisaetcs. ITo Mecty ee paspbisa
MPHCOETMHSIOTCS ATOMbI M aTOMHbIE TPyTbl. Tak, HanpuMep, Ipi
MpOMyCKaHHH CMECH METaHaIsl ¢ BOIOPOIOM HaJl HATPETHIM KaTaln3aTopoM
MPOMCXOJIUT €ro BOCCTAHOBIICHHE B METAHOI:

0]
1o b oy
H

meranon
MeTanazy

3.5 Ipumenenne

Haubonbiee TIPUMEHEHHE UMCHOT METAHAIb U STaHAJIb. Bosnbmoe
KOITMYECTBO METAHAIIA UCTIONIB3YETCA [UIA TIOJTYICHUA
(beHonpopMaTbIEr HIHOM CMOJTBI, KOTOPYIO TOJyYaloT NPH B3aUMOICHCTBHH
METaHanui ¢ ('l)eHOJ'IOM. Ota cMona HEOGXOJ]HMB JUTA IPOU3BOACTBA pas3sIMYHbBIX
miactMace. [1macTMaccsl, H3roTOBICHHBIC H3 d]CHOJ'IdJODMﬂIlbI]CI‘HﬂHOﬁ CMOJIBL




[image: image166.jpg]B COYETAHUH C Pa3IMYHBIMH HATIOJIHUTEIAMH, HA3BIBAIOTCA (PEHOITACTAMH.
TIpu pactBopernn (eHon(opMaIbICTHIHON CMOTIBI B ALIETOHE HIIH CITHPTE
MOJTYHAI0T PA3HYHbIE JTAKH.

TIpu B3aumoseiicTBim Metanans ¢ kapbamugom CO(NH2)2 nomyqator
KapGaMHIHYIO CMOITY, 4 U3 Hee - aMUHOIUTacThl. M3 31THX miactMace
M3TOTOBIISIOT MHKPOIIOPHCThIC MATCPHAIIBI JUTS HYI KT SMCKTPOTEXHHKH.
Meranajib HIET TAKKE Ha TIPOU3BOICTBO HEKOTOPBIX JIEKAPCTBEHHBIX BELIECTB
M KpacuTeneii.

upoko npuMeHseTCs BOIHBII PACTBOP, COICPXKAIMIH B MACCOBBIX JIOJIAX
0,4, i 40%, meranaist. On HasbiBaeTcst hopmanuHoM. Ero nenosbs3oBanne
OCHOBAHO Ha CBOHCTBE CBEpTHIBATH 610K, Tak, HanpuMep, B KOXKEBEHHOM
MpOM3BOCTBE NybsIee nefcTBie BopManuia 00BACHACTCA CBEPTHIBAHIEM
Gesika, B pe3ylbTare Yero Koyka TBEpJICeT H He Nojisepraercs ruuennto. Ha
3TOM K€ CBOHCTBE OCHOBAHO NPUMEHEHHE (POPMaTMHA JUTA COXPaHEH s
GuonorHUecKiX npenaparo. HOrma (OpMaTHH HCIIONb3YeTCA A
JIe3MH(GEKIMU U POTPABIMBAHNS CEMSIH. DTaHab B OCHOBHOM HIIET Ha
TPOM3BOJCTBO YKCYCHOI KHCIOTHI.




[image: image167.jpg]4. KapbooHoBbIe KHCAOTHI

Kouerste caoBa: KapGoHOBbIEC KHCIIOTHI, KapOOKCHIIBHAS TPYIINa,
OJIHOOCHOBHBIE K'dp6OHOBble KHMCJIOTBI, MypaBbUHAsA KMCIIOTA, YKCYCHAA
KHUCJoTa.

Kap6oHOBbIE KHCIIOTBI O4€Hb PACIPOCTPAHEHbI B OBITY 1
TNPOMBIIITIEHHOCTH. YKCyCHaﬂ KHCJIOTA - O[IHA U3 NIEPBBIX KHCIIOT, KOTOpas
Obla U3BECTHA YENOBEKY. Y3Ke B IPEBHHE BPEMEHa OHa Obilia BBIJIC/ICHA U3
YKCyca, a ﬂOCﬂC,I[HHi] TIONy4ancs nNpu CKHCaHUH BHHA.

G KapG()H()BHMH KHCJIOTaMH MBI YK€ BCTPEUAUCh IIPH HU3Y4YCHHUN
XUMHYECKHX CBOHCTB AJIbAETHIOB. B MOJIEKyTIax KaDGDHOBHX KHUCIIOT

COJIEPXKUTCS XapaKTepHasi TPy IHpPOBKA aTOMOB -KapOOKCHIbHAS
O Tpymma.
Tak oOHa Ha3BaHA [I0TOMY, 4TO COCTOMT H3 A9
KapOOHMITBHOI TPYIIIbI - M THAPOKCHIBHON IPyIIIbl - £ “

- OH.

KapGoHOBBIE KICTIOTEI - 3TO OPraHMYECKHE BEIECTBA, MOJIEKYIIbI KOTOPBIX
COJIepXKaT OJIHY MJTH HECKONEKO KapOOKCHIIBHBIX TPYTINI, COGJMHCHHBIX C
YITIEBOJOPOHBIM PaJNKaIOM HIH BOJOPOJHBIM aTOMOM.




[image: image168.jpg]Kap6oHOBBIE KHCTIOTHI KITACCHDHIIMPYIOT:

) B 3aBMCHMOCTH OT YHCIIa KapOOKCHILHBIX IPYIIIT B MOJIEKYJIE Ha
OIIHOOCHOBHEIE, JIByXOCHOBHBIE H MHOTOOCHOBHBIE; 6) B 3aBHCHMOCTH OT
TIPHPOJIBI PAJMKANIa HA TIPEJIeNbHbIC, HENPE/ICNbHBIC M ADOMATHUCCKHE.
BHauasie 03HAKOMHUMCS ¢ OIHOOCHOBHBIMH TIPE/IETbHBIMI KapGOHOBBIMH
KHCJIOTaMH.

4.1 OHHOOCHOBHBIE npeaeabHbIe Kapﬁﬂ"OBblE KHCJI0TBI

O}lHOOCHOBHblM TpeenbHBIM K'dpﬁOHOBblM KHCJIOTaM MOXKHO J1aTh Takoe
OIPEACIICHUE:

K 01H00CHOBHBIM Hpe/ieIbHbIM KAPGOHOBBIM KHCJIOTAM OTHOCSTCSE
OpPraHH'1e€CKHE BEIIeCTBAa, B MOJIEKY./1aX KOTOPBIX HMEETCH O1HA
KapOOKCH/ILHAN TPYIINIA, CBA3AHHAS C PAXNKAJIOM NPelebHOro
VIJIEBOOPO/IA HJIH € AaTOMOM BOJAOpOaA.

CTpoeHue MOJICKYIT KapﬁOHOBHX KHCJIOT MOKHO YCTAHOBUTE TEMH K€
METOAaMH, KOTOPBIC ObLIH PacCMOTPEHBI IIPH U3YYCHHUH alIbJICTHI0B.

ATOM BOZ0POJIa B THIPOKCIIIBHOI TPyTINe KapGOHOBBIX KHCIIOT ropa3io Goree




[image: image169.jpg]TIOJBHKEH, YEM B MOJIEKY/ax cnuptos. [lo3TomMy pacTBOpHMEIE B BOJE
KapOOHOBBIE KMCIOThI OTIIEMIIIOT HOHBI BOAOPO/IA M OKPAUIMBAIOT JIAKMYC B
KpacH.Ii 1BeT:

===R—CO0 +H"*

Ornmune CBOMCTB CIMPTOB OT CBOHCTB KapOOHOBBIX KMCIOT 0OBACHAETCS
TEM, YTO BO-TIEPBBIX THAPOKCHIIEHAS TPYTINIA CBA3aHA C YIICBOJOPOIHBIM
PaJIMKaJioM, a BO-BTOPBIX - ¢ KapboHMIbHO#H rpymmoit. Ocnabnenye cpssn
MEXTY KHCIIOPOIOM H BOZOPOJIOM B THPOKCHIBHOM TPyIne 00bACHACTCS
PA3HOCTBIO ANEKTPOOTPHIIATENLHOCTEH ATOMOB YIIIEPOJIa, KHCIOPOa 1
BOZOPOJA. ATOM yriepoaa KapGOHHIBbHO# TPyIIbl IPHOOPETaeT HEKOTOPBIi
TIOJIOXKHTENBHEIH 3aps]1 (3NEKTPOHHAS MIIOTHOCTh C/IBUIAeTCs OT HEro B
CTOPOHY aToMa KHcnopoia kapGonuibHoil rpymisl). B pesynsrare 510t atom
yIJepojia NPUTATHBAET K cebe 3NeKTPOHHOE 00JIaKo 0T aToMa KHCIopojia
THIPOKCHIIBHOI rpymibl. KoMneHcHpys CMEIeHHYIO SMeKTPOHHYIO




[image: image170.jpg]TIOTHOCTB, aTOM KHCJIOPOJIa THIPOKCHIIBHOM PYTINEl OTTATHBAET K cebe
MEKTPOHHOE 00TaKO COCEIHEro aToMa BOIoposia. BenencTrre 91oro casish
MLy aTOMaMH  KHCJIOPO/Ia M BOJIOPOJIA B IHIPOKCHIIBHOM TpyTIne
cTaHOBHTCA Goee MONAPHOI 1 aTOM BoOpoAa nprobperaeT GoMbuIyIo
TOJIBHKHOCTB, T. €. TPOMCXO/IUT C/IBHT 3MIEKTPOHOB B KapOOKCHIILHOI rpyrime.

4.1.1 M3omepus 1 HOMEHKIATypa

H30Mepust npesiesbHbIX 0HOOCHOBHBIX KapOOHOBBIX KHCIIOT aHANOTHYHA
M30MEPHH allbJICTHIOB.

Yarne Bcero ynorpebsiorest HCTOPHYECKH CIOKMBILINECS HA3BAHUS KUCIOT
(MypaBBHHAs, YKCYCHAs U T. 11.). [T0 MeKIyHAapOIHOI HOMEHKIIATYpE HX
06pasyIoT OT Ha3BaHUil COOTBETCTBYIOUIMX YIVIEBOJIOPOJIOB C NpHGaBeHemM
OKOHYAHHSA -0Bas U C/I0Ba "KMCIIOTa", HAMPHMEP: METAaHOBAs KUCIIOTA.

4.1.2 Moayuenne
B maGoparopyu kapGOHOBEIE KHCIIOTHI, KaK M HEOPTaHHYECKHE, MOKHO
TIOITYYHTh U3 HX COJIEH, IeHCTBYA Ha HUX CEPHOI KMCIIOTOH NPH HarpeBaHtH:
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4.1.3 ®u3nvecKHe ¥ XUMHUECKHE CBOiiCTBA

Husmme kapOOHOBEIE KICIIOTEI - KHJIKOCTH C OCTPBIM 3aI1aX0M, XOpOILIO
pacTBOpHMBIE B Boje. C NOBBIIIEHHEM OTHOCHTELHOI MONIEKYIAPHOI Macch!
PaCTBOPUMOCTH KHCIIOT B BOJIC YMEHBIIACTCS, 4 TEMIIEpaTypa KHIEHHs
MOBBIIAETCA. BhiCIIME KUCIOTHI, HAYMHAS C NEIAProHOBOI (HOHAHOBOH)
CH3-(CH2)7-COOH., - TBepiibie BemecTsa, 6e3 3armaxa, HepaCTBOPHMbIE B
BOJIE.

Xumnueckne cBoiictBa. Obmye cBoiicTBa KapOOHOBBIX KHCIOT
aHAJIOTHYHBI COOTBETCTBYIONIMM CBOHCTBAM HEOPTaHHYECKHUX KHCIIOT.

KapGoHoBEIC KHCTIOTE! 06/12/1a10T M HEKOTOPEIMHU CTICHH(DHYCCKIMH
CBOHCTBaMH, 06YCIIOBIEHHBIMH HAJIMYHEM B HX MOJIEKy/1axX pajukaiios. Tak,
HANpUMEp, YKCYCHAs KHCJIOTA PEarnpyer ¢ XI0poM:




[image: image172.jpg]+ HC
No—ut

MOUOXTOpYKCYEIIN KHCAOTS

MypaBbuHas KHCIOTa 110 XHMHYECKHM CBOMCTBAM  HECKOJIBKO
OTIHYaeTCs OT JAPYrHX KapOOHOBBIX KHCIIOT.

1. M3 0aHOOCHOBHBIX KapGOHOBBIX KHCIOT MypaBbHHAS KHCIOTA

MBIIACTCA CAMOH CHITBHOH KHCIIOTOH.

2. M3-3a ocobeHHOCTH CTpOCHUs
MONoOHO albAErHiaM JErko OKHcusercs (peakumus "cepeOpAHOro

MOJIEKYJl MypaBbHHas KMCIOTa

epkana”):

0 0
Het? g e sy
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3. ITpy HarpepaHyy ¢ KOHIEHTPUPOBAHHOK CEPHOM KHCIOTOM MypaBbHUHAs




[image: image173.jpg]HMCIIOTA OTIIEILIET BOAY M 0bpasyercs okeuy yrnepona (IT):

H—C: B0 L piap 1 G0y
O—H

Dra peakins HHOTIA HCTIONB3yeTcs ISl monydeHus okcua yreposa (IT) B
maGoparopu.

Kax yxe ObU10 0TMEUEHO, CaMOii CHITBHON U3 OJJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT ABIAETCS MypaBbHHAS KHCIIOTA. YKCYCHAs KHCTIOTA 3HAYHTENBHO
nabee. CnestoarenbHo, paaukan metun CHs- (M ipyrue paaukaiisl) BIuser
2 KapOOKCHIIbHYIO TPy, B pesynbrare 3Toro cBish MEKILY aToMaMi
HCIIOPOZIa M BOJOPO/IA B KApOOKCHIIBHO# IPYIINe CTAHOBUTCS MEHee
ONIAPHO M OTIIEIIEHHUE HOHA BOIOPOIA 3aTpyanseTcs. Ml Takke
Ge/IMIICh, UTO B PaTMKaNaX KapOOHOBBIX KHCIIOT aTOMBI BOAOPO/IA MOTYT
aMelaThes rajnorenamu. ITpu 5TOM 3aMeleHue Jierye MpOMCXOIuT B
TIICBOJIOPOIHOM 3BEHE, KOTOPOE HAXOMUTCS Ominke K KapOOKCHIIBHOI rpymme.
CreioBateNnbHO, KapOOKCHITbHAS TPYTINA JCHCTBYET Ha YIICBOIOPOIHBII
PalMKa. T. €. HX BIMSAHHE B3aHMHO.





[image: image174.jpg]Bmsnne paaukana Ha KapOOKCHIIBbHYIO TPYIITY OOBSICHAETCS CABUTOM
JIEKTPOHHOIA TIOTHOCTH K LIGHTPAJIbHOMY aTOMY YIJIepojia.

pesylbTaTe CABHIa EKTPOHHOI IIIOTHOCTH K LIEHTPATEHOMY aToMy
TJIEpOJIa 3HAYCHHE ErO YaCTHYHOTO MOJIOKHTENBHOIO 3aps/ia YMCHBIIACTCS.

CBA3M C ITHM JCHCTBHE IEHTPANBLHOTO aTOMa yITIEpO/ia Ha JEKTPOHHYIO
JIOTHOCTB THAPOKCHIIBHOM IPYTIIE! 0CTAbMACTCA U CBA3b MEXK/TY aTOMaMH
MCIOPOJa M BOAOPO/Ia YIPouHseTcs. BenencTaue 310ro oTiienienue HoHoB
0710pOJIa 3aTPyAHSAETCS.

4.1.4 Haxos/1eHne H NpHMeHeHHe

MypaBbuHas KHCI0Ta COAEPKUTCS B MyPaBbsX, B KPAIMBE M XBOE €JIH.

KOT KPAMUBOI - 3TO Pe3yNbTaT pa3Ipaaromiero AeicTBIA MypaBbHHOI KHc-

0Thy MacsiHas (GyTaHoBas) KMCIOTa BXOJMT B COCTAB IPOrOPKJIOTO Macia,
BaJlepHAHOBas (TIEHTAHOBAS) KHCIIOTA CONCPIKUTCS B KOPHSAX BaNCPHAHBL.
ypaBbHHAs KHCJIOTA IIPUMEHSACTCS B IPOMBIIIICHHOCTH B Ka4ecTBe

HBHOTO BoccTanoBuTenst. Ee 1,25%-Hblil pacTBOp B ciupte (MypaBbHHBIIT

TIAPT) IPUMEHsAETCS B MeMIMHE. CII0XKHBIE 3MPE MYPaBEUHOI KHCIOTHI

CTIOJIB3YIOTCA B KAYECTBE PACTBOPHUTENEH 1 AYIINCTBIX BELIECTB.

anonblee 3HAUCHHE UMEET YKCYCHAS KHCIIOTA.




[image: image175.jpg]Ona HeoOXouMa /T CHHTE3a KpacuTeneii (Hanpumep, MHIHTO),
€/IMKAMEHTOB (HANPUMED, aCIMPHHA), CIOKHBIX 3HPOB, YKCYCHOrO
lmupuua, MOHOXJIOPYKCYCHOI KHCIIOTHI 1 T. /1. Borblime ee konuuecTsa
PlacXoJ1yloTCA JUIA MPOM3BOJICTBA ALIETATHOTO BOJIOKHA, HEropiouei
MHOTIIEHKH, OPraHHYeCKOro CTEKIIA, IPOIMYCKAIOIEro YIbTPaHONeTOBbIE
:]ylm. Tllnpoko ucnonb3ytoTes ee conu - anerarsl. Anerar ceunna (IT)
HPUMEHSETCS LA M3TOTORNCHHS CBUHIIOBBIX GEITHIT i CBHHIIOBOI IPHMOYKH B
Meuiure, auerarsl xkenesa (I11) u amoMuHus - B Ka4eCTBE NPOTPaB NpH

Kpauienun Tkaneit, anerar Meau (I1) -t Gopb6bI ¢ BpeAUTENSIMH PaCTEHHIE.
3-9%-Hblit BOJIHBII PACTBOP YKCYCHOI KHCIIOTBI - YKCYC - BKYCOBOE 1
KOHCEPBHPYIOLIEE CPESICTBO.

HexoTopbie COCMHEHHS, PH TIOyYEHHH KOTOPBIX HCTIONb3YETCs YKCYCHas
KHCIJIOTa, HAIPUMEP HaTpHeBas colb 2,4-1UX10p(heHOKCHYKCYCHOH KHCIIOTHI,
SBNAIOTCH repOMIMIAMH - CPEICTBOM 11 60PEOBI C COPHAKAMH:
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[image: image176.jpg]HarpueBele 1 KaineBbIe CONM BBICHINX KapOOHOBBIX KHCIOT-
CHOBHBIE COCTABHBIE YaCTH MbLIA.




[image: image177.jpg]4.2 KpaTkue cBe/leHHsI 0 HenpeIebHbIX KAPOOHOBBIX KHEI0TAX

Kiouesbie c10Ba: Henpe/ie/bHble KapOOHOBBIE KHCIIOThI, OJIEHHOBAs
KHCIOTa, IMHOJIEBAst KHCIOTA, JTMHONEHOBAsA KHCIIOTA, AKPHIIOBAs H
METaKpHIIOBasi KHCIIOTHI.

Tlono6Ho TOMy Kak 13 (hopMyJ NIPEsIeNBHBIX YIIEBOJOPOIOB MOKHO
BBIBECTH (POPMYJIbI HEMPEICTBHBIX YINECBOJOPOOB, OT (HOPMYIT PEIETbHBIX
KapOOHOBBIX KHCIIOT MOXKHO NepeiiTi K (hopMynam HENpeenbHbIX KHCIOT:
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AMHOACRAH KHCAOTE

H—(Cly)

OJieHHOBasi U IHHONEBAs KHCIOTHI B BIJE CIOKHBIX 3(DUPOB TINLEPHHA
BXOJIAT B COCTAB PACTHTEIILHBIX KHPOB.

Henpezenbhbie kKapGOHOBBIE KHCIOTbI 00/1aal0T CBOICTBAMH KHCIIOT 1
HENPEE/bHBIX YIIEBOIOPOLOB:
1. Kak KHCIIOTHI OHH PEarnpylor ¢ OCHOBAHMSIMH, CIIMPTAaMHU | T. . B aTx
peakimax 00pasyloTCs COTM U CIOKHBIC 3QUPBI.
2. Kak HenpenenbHbie COSIMHEHHS OHN y4acTBYIOT B PEAKIIHAX
NIPHCOCMHEHNS, TIONMMEPH3ALN 1 OKHCIeHHs. Hanpumep, onenHosast
KHcnioTa obecuseunBaet GpomMuyI0 Boy. [Ip B3aHMONEHCTBIM C BOIODOZIOM




[image: image179.jpg]OHa NIPEBPALIACTCA B CTCAPUHOBYIO Kl/lCﬂO’[_'y:

C17H33C00H + H22M>C17H35C00H
Ha 3TOoM CBOJCTBE OCHOBAaHO TIOJIY9E€HHUE TBEPABIX KHPOB U3 PACTHTE/IBHBIX
Macen.

Cﬂ0C06HOL—[h HEﬂpEﬂeanle KHCJIOT OKHCIIATBCA HCﬂOﬂb3yeTCX npu BﬂpKe
Oﬂﬂq)bl M3 JIBHAHOTO ¥ KOHOIJIAHOTO Maciia, B COCTaB KOTOPBIX BXOIAAT
OJIEMHOBAsA W JIMHOJIEBAsH KMUCJIOTHI B BUJIE CIIOKHBIX 3¢)HPOB.

CHOC06HOCTB HENPEACIBHBIX KUCTIOT ¥ UX MPOU3BOHBIX K MOTUMEPHU3ALHHA
l’lcnoﬂblfyeTCﬂ JisA ﬂOﬂy"{eHl/lX BMCQKOMOﬂeKyﬂﬂthlX COE}IHHEHHH, Tﬂl(,
HAIpPUMep, TIPH ONMMEPH3ALIIH, CIIOKHOTO 3(Hpa, 06pa30BaHHOr0
MeTaKp"ﬂOBOﬁ K”CﬂOTOﬁ 1 METaHOJIOM, 06p83yeTCﬁ 1€HHas njacrmacca -
TTONMMETHII-METAKPHIIAT..




[image: image180.jpg]5. Coxnwie 3¢upel. JKupot

Kmiouebie c10Ba: ClokHBIC 3GUPBI, PeaKLiH dTepHHKALIIL,
METHIAKPHIIAT, METHIIMETAKPHJIAT, JKUPBI, JKHIKHE KHUPBI, THAPOJIN3 XKHPOB,
CHHTETHYECKHE MOIOIINE CPEJICTBA, MBLIO, KIIKOE MBIIIO.
Crnoxubie 3pupsI 06pasyioTest IPH B3aHMOCHCTBIH KHCIOT CO CIHPTAMH.
K croxmbiM 3pupaM OTHOCATCS TAKKE JKMBOTHBIE KUPbI M PACTHTENbHbIE
Macia, HO OHH 3HAYHTEIBHO OTIHYAKOTCA OT APYTHX CIOKHBIX 3(HPOB 1O
HEKOTOPBIM CBOHCTBAM M HX POJIM B GMOXMMHHYECKHX IPOLECCAX KMBBIX
opraun3mMoB. IT03TOMY XHMpbI IPHHSATO PACCMATPHBATH OTACIBHO, KAK
YACTHBII IPUMEP CIOXKHBIX 3QUPOB.

Cuioxnbie YpHpbI

K c10KHBIM 3HPaM OTHOCATCS OPTaAHHUECKHE BENIeCTBa, KOTOpbIe
00pa3syloTesi B PeakuHsX KHCJIOT €O CIUPTAMMU, HIYIIMH ¢
OTHIEN/ICHHEeM BOJIbI.

O6mas dopmysa cnoxubx 3pupos , rae R 40
u Ri- pamikanbl yIIeBOJOPOIOB, OIMHAKOBBIC R—c”
WM pasHble. S o-R

Jlonroe Bpemsi yueHble NPENoNaraiu, 4To Npy B3auMOJIEHCTBUN KUCTIOT CO
CNUPTAMH BOIODO JO/DKEH OTIICIIIATECS OT MOJICKVIIBI KHCIIOTEL a




[image: image181.jpg]THJIPOKCUIIBHASA TPYIINIA - OT MOJIEKYJIBI CMpTa. OJHAKO MPU MOMOLIN U30TOMA
KHCIIOpPOZia C aTOMHOM Maccoi 18 yueHsIM yanoch yCTaHOBUTb, 4TO
THAPOKCHIIBHAS TPYIITIA OTIIETUIACTCS OT MOJIEKYIThl KApOOHOBOI KHCIIOTHI:
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5.1 Homenkatypa

HazBaHus CIOKHBIX 3(HPOB BEIBOAT OT HA3BAHMIA COOTBETCTBYIOINX
KHCJIOT M CIIMPTOB, HAIPUMEP:
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5.1.1 Hoay4enne

Croxuble 3GUpbI B 1a60paTOPHUH MONYHAIOT [IABHBIM 00pa3oM 1pi
B3AHMOICHCTBIN KapOOHOBBIX KHCIIOT CO CIHPTAMH B IIPHCYTCTBHI
KOHIIEHTPHPOBAHHO# CEPHOH KHCIOTHI:
0

0 H:S0,, ¢
A R, Cc” +

“oH No—Caty

+11,0

CH—C:

Peakunn 00pasoBaHus CIOKHEIX H(HPOB HA3BIBAKTCS PEAKLIHSIMH
3repudukanyy (o1 nar. ester - a¢up). Peakiun srepudukamy oOpariumbl.
Y00l CMECTHTB PABHOBECHE ITOI PEAKLIMH B CTOPOHY BBIICICHHS CIIO)KHOTO




[image: image183.jpg]3(upa, 00BIYHO MOJIB3YIOTCS KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTOM, KOTOpas
cBA3BIBACT BOLy. Cr0KHbIE SQUPHI NONYHAIOTCS TAKKE TIPH B3aMMOJIEHCTBUI
MHHEPANBHBIX KHCIIOT CO CIIMPTAMH, HAIPUMEp TPH HUTPOBAHUH IIHICPHHA.

5.1.2 ®uznveckne 1 XHMHYECKHE CBOHCTBA

Croxnbie 3Mphl NPOCTEHIMX OHOOCHOBHBIX KHCIIOT H CTIMPTOB -
JKHJIKOCTH JIErde BOJIBL, JIETy4HE U B GONBIINHCTBE CITydaeB 00najaionme
NpHUATHBIM 3anaxoM. Hanpumep, H30MeRTHIIOBBI 3(Up YKCYCHOI KMCIIOTBI
(M30TEHTHIIAIIETAT) HMEET 3amax rpym, Gy THIIOBBII S(Up MACIAHON KHCIOTHI
- AHAHacoB,

TeMmneparyphbl KHICHHS U TUIABICHHS CIOKHBIX S(JHPOB HIKE, YeM y
COOTBETCTBYIOIIMX OPraHMYECKHX KHCIIOT. B Bojie pacTBOPUMBI TOJILKO
CIOKHBIE 9QHPBI ¢ HEGOMBIIIOH OTHOCHTEIBHON MOMNEKYIIPHON MacCoil.
Xummdeckne cBOHCTBA. XapakTepHOE CBONCTBO CIIOKHBIX 3(GHPOB -
B3aHMOJCHCTBHE HX C BOJO (THIPOIN3):

O
7
{ HOH == CH,—C7
“OH
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[image: image184.jpg]5.1.3 Haxo:x1eHne B NpHpojie H IpHMeHeHNe

Cnoxable 3QUpBI conepikarcs B IBeTax, GPyKTax, ATOJAX; OHH ONPEICIAIOT
X crienuduyeckuii 3amax.

Crnoxuble 3(pHpBl MPUMEHAIOT B Ka4ecTBE J0HABOK MPH MPOH3BOICTBE
OCBEKAIONMX HATINTKOB, KOH(ET M IPYTHX MHUIEBBIX TPOIYKTOB, & TAKKE B
napgiomepun. HekoTophie 13 HUX SABNSIOTCS PACTBOPHTEISIMH JIAKOB.
Crnokubie  3(GUpBl METHIAKPHIAT M METHIMETAKpPHIIAT IHPOKO
HCTIONB3YIOTCS B MPOM3BOJICTBE IUIACTMACC.

5.2 Kupsi

5.2.1 Crpoenue xupos. JKupsi B npupoae

B Kypce HeopranuYecKoi XUMUH H3yJalluch JIBa METOJIa ONpe/IeNeH s
COCTaBa BEWIECTB: aHATN3 U CHHTE3. [l BBIACHEHHS COCTABA KHPOB YUCHEIC
ucnonb3oBaiy 06a 31H Metoza. [lpn HarpesaHiu KUPOB ¢ BOJOH (B
11eno4Hoit cpeae) hpaniysckuii yuensrii 3. [lleBpenb yCTaHOBHI, YTO KUPB
pacIIEIUIAIOTCA U 00pasyroTCsl IIMUEPHH M PA3IMYHbIE KApOOHOBBIE KUCIIOTEI.
Bropoit ¢paniysckuii yuensiii M. beptio B 1854 1. ocymecTsun obpatnblit
TIpoliecC: NPH HarpeBaHHH NIMIEPHHA C BHICIIMME KapOOHOBBIMH KHCIIOTAMH




[image: image185.jpg]OH NOJYyYHJI )KUPBI K BOAY. Ha OCHOBAHHH 3THX 3KCIIEPHMCEHTOB C/IC/1aln
BBIBOJI, YTO JKHPHI - 3TO CIOKHBIE QHPEI TIHIEPHHA i KapOOHOBBIX KHCIIOT.
Teep/ble Kupbl 00pa30BaHbl IIPEUMYIIECTBEHHO BHICIINME MPEJeTbHBIMI
KapOOHOBBIMHU KHCIOTaMH - cTeapuHoBoii C17H35COOH, manbMUTHHOBOIM

C15H31COOH 1 nekotopbiMu ApyriuMi. JKujkne xKupbi 00pa3oBaHbl MaBHEIM
00pa3zoM BEICIIMMH HENPE/EIbHEIMI KapGOHOBBIMH KICTIOTAMH - OJICHHOBOI

C17H33COOH, smnonesoii C17H31COOH u nunonenosoii C17H20COOH.
JKupb! HapsiLy € yIIEBOKOPOAAMH 1 OEIKaMH BXOJAT B COCTAB OPraHH3MOB
JKMBOTHBIX 1 pacTeHuid. OHM SABJISIOTCA BOXKHOI COCTABHON YaCThIO UK
UENOBEKA M KHBOTHBIX.

TTpn OKKCIICHHH KHPOB B OPraHW3ME BBIICIACTCS 3HAYHTEINBHO Ooblie
SHEPTHH, YeM NPH OKUCIICHHH YITIEBOJIOB H GeITKOB.
Kor/ia B opraHel NHIIEBAPEHH TIOCTYIIAIOT KUPBI, TO [OJ BIHSHHEM
(epMenTOB OHM THAPOIH3YIOTCS HA NIMLUEPHH W COOTBETCTBYIOMINE KHCIIOTHI:
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Papukanst Ri,R2,R3 o3nauator, 4to o1HOBpeMenHO 00pasyloTcs pasHbie
KapOOHOBBIE KHCIIOTBL.

TIpoztyKThI FHPOIIH3a BCACKIBAIOTCA BOPCHHKAMH KHINCUHHKA, 4 3aTeM
CHHTE3UpYETCs KNP, HO YIKE CBOICTBEHHBLIl IAHHOMY OpraHu3My:

0, 0,
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[image: image187.jpg]110TOKOM KPOBH KUPLI IEPCHOCATCA B IPYI'UC Opraibl M TKAHH Opranusma,
TI¢ HAKalUIMBAKOTCA WK CHOBA THAPOIU3YIOTCA U NMOCTCIICHHO OKUCTIAIOTCA
110 okcuta yriepoza (IV) u Bojbi.

5.2.2@u3uueckne 1 XHMHYECKHE CBOICTBA

JKuBOTHBIE 5KHPBI B GONBUIMHCTBE CITy4aeB TBEP/bIC BEIIECTBA, HO
BCTPEYAKOTCs H SKHIKKE (PHIOHIi XKHp).

PactuTenbHbIe KUPBI HaIlIe BCETO JKHAKHE BEIIECTBA (MX HA3BIBAIOT
MacyaMH); M3BECTHBI 1 TBEPIIBIC PACTHTENBHBIE KHPBI (KOKOCOBOE MACI0).
Xumiaeckue cBOHCTBA. MBI yiKke BBIACHIIIN, YTO JKHPBI B JKHBBIX OPTaHH3Max
B NIPUCYTCTBHH ()epMEHTOB THIponu3yioTcs. Kpome peakimii ¢ BOIOH, KupbI
B3aMMOJICHCTBYIOT TaKKe CO MIENOYaMH:
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Tak Kak B COCTAB PACTHTENBHBIX Macell BXOAT CIOKHBIC 3(HPbI
HENpe/IeIbHBIX KApOOHOBBIX KHCIIOT, TO HX MOXHO MOIBEPrHYTH
THAPHPOBaHMIO. TIpH 3TOM OHH NIPEBPALLAIOTCS B TPE/ICIIBHBIC COCAHHEHMS
(TBEp/BIC KUPHI):
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[image: image189.jpg]TakuM 00pa30M U3 PACTHTENHHOTO MAC/IA B IPOMBIILICHHOCTH MOyJaioT
Maprapus.
Peakunu THAPUPOBAHHS OCYIIECTRISIOTCS B CIICHATBHBIX ABTOKJIABAX.




[image: image190.jpg]‘ ABTOKIIAB ULl THJPUPOBAHKS PACTHTENBHBIX

macel.

5.2.31Ipumenenne

JKHpBI B OCHOBHOM IIPHMEHSIIOT B KAYECTBE
TMIIEBOTO NPOILYKTA.
Ellie HEe/IaBHO KHUPBI HCTIONB30BAIH VLS
nonyuenns Muina. Ho B Hactosiiee Bpems Ha
NPOH3BOCTBO MOKOLMX CPECTB MIABHBIM
00pasoM HiIyT NPOIYKTH nepepaboTku HepTH.
CHHTETHYECKHE MOIOIINE CPEJICTBA BECHMA
YCTOHYMBBI M C TPYJIOM TOJIBEPraoTcs
paspyiuennio. [105TOMy OHHM MOTYT OKa3aTh
BPE/HOE JICHCTBHE HA OKPYKAIOLIYIO CPELLy.
Yro6bl CTOUHBIE BOJIbI OYUCTHTH OT
CHHTETHYCCKHX MOOIIMX CPEACTB, HX
| TOABEPraloT JUMTETLHOMY GHONOrHYECKOMY 1
{ Bazoron XHMHUECKOMY Pa3/oKEHHIO.





[image: image191.jpg]1.Monocaxapuabl
Kinrouesbie ciioBa: yIjieBojibl, MOHOCAXapHJIbl, TJIOKO3a, IEHTO3bI, TEKCO3bI,
prb03a, Je30kcnpnbo3a, o -IIOKO3a, B -TITIOKO3a.

B Monekynax MOHOCaXapH/I0B MOKET CONEPIKATECS OT YETHIPEX JI0 AECATH
aromMoB yriepoja. HassaHust BceX rpyIin MOHOCAXapHIOB, @ TAKKE HA3BAHHS
OT/ENBHBIX NPEICTABHTENEH OKAHUMBAIOTCS Ha -03a, [T03TOMY B 3aBHCHMOCTH
OT YHCIIA ATOMOB YIIIEPOIA B MOJICKYJIC MOHOCAXAPH/IbI TIOAPA3NCIIAIOT Ha
TETPO3bl, IEHTO3bI, TeKCO3bI M T. 1. Haubonbluee 3HaueHHe MMEIOT TeKCO3bl H
MEHTO3bI.

1.1 Tmoxkosa

1.1.1CTpoenne r.I0K03bI

TIpy 3ydYeHHH CoCTaBa NITIOKO3bI BBIICHIIIH, 9TO € npocTeiimas Gopmyia
Cs(H20)s, a Momsipaast macca 180 r/Monb. OTCIOIa MOKHO CACNAT BBIBOJ, 9TO
MonekynspHas Gpopmyna rmokossl CeHi206.

JUnst yCTaHOBNEHHS CTPYKTYPHOH (HOPMYIIBI MONIEKYIIBI TITIOKO3BI
HEOOXOMMO 3HATh €¢ XHMHYECKHE CBOFCTBA. DKCIIGPUMEHTAITBHO J10KA3aIIH,
4TO OIMH MOJb TIIOKO3bI PEATHPYET C MATHIO MOJISAMH YKCYCHO# KHCIIOTEI C
06pa3oBaHHEM CIOKHOTO 3(hHpa. DTO 03HAYACT, YTO B MOJICKYJIE TIIOKO3BI




[image: image192.jpg]MMEETCs MATh THAPOKCUIIBHBIX Ty, Tak Kak riiroko3a ¢ aMMHa4YHbIM
pacTBOpoM okcrja cepebpa (I) maer peakimio "cepebpsanoro sepkana”, To B ee
MoJIeKyJIe JI0JDKHA OBITH TAKKe allbJerHHAs TPy,
OnNBITHBEIM MyTEM TaKkKe JT0Ka3allil, YTO III0K03a HMEET HEPA3BETBICHHYIO
YIIEPOJHYIO ETb.

Ha ocHOBaHMM 3THX JAHHBIX CTPOEHHE MOJIEKYIbI IITIOKO3bI MOXKHO
BBIPA3HTH CIIEAYIOLIEi hOopMyII0ii:

H H H OHH

hid d L
Snbudirh b

Kak BHHO U3 CTPYKTYPHOMH (JOPMYIIEL, TIIIOKO32 SBISIETCS OTHOBPEMEHHO
MHOT0aTOMHBIM CITUPTOM M @JILJAETH/IOM, T. €. alIbJACTH0CTIHPTOM.
PaB’bﬂCHCHHC, TI0YEMY B MOJICKYNaX MIFOKO3bI THAPOKCHIIbHASA IpyIna y
TPETHEro aToMa YIJIEpoJia PACTONOKEHa MO-JPyroMy, HoapobHo
paccMaTrpuBacTCA B Kypce OpFaHM‘{ECKOi;I XMMHUH BBICIICHT IIKOJIBI.

Tak kak B mojiekyie niokossl CgH 1204 mecTh aToMOB VIJIEPO/Ia, TO OHA




[image: image193.jpg]SIBJIACTCS MPEICTABUTENIEM TeKCO3.

Jlanbueiiime nccneI0Banms TOKA3a/IH, UTO, KPOME MONEKYI C OTKPBITOH
LEMNbI0, /TS TITIOKO3BI XapaKTePHBI MOJICKYJIBI LIMKJIMYECKOr0 CTPOCHHS. DT0
0GBACHACTCS TEM, UTO MOJIEKYITBI [ITIOKO3bI BCIIEICTBHE BPAIIEHHS aTOMOB
yIiepojia BOKPYT CBsi3eil MOTYT MPHHUMATE H30THYTYIO (hopMy ¥
THIPOKCHIIbHAS TPYINA NATOrO aToMa YIIEpo/a MOXKeT NpUOIH3NTHCS K
anberuaHoil rpynne. B mocneaneii moj Bo3eiicTBIEM rHIPOKCHIBHOM
rpyIIbl pasphiBaeTcs 11-CBssb. K cBOGOHOI CBA3M NPHCOEMHAETCSA aTOM
BOZIOPOJA, 1 06pasyercs MECTHUICHHOE KOIBIIO, B KOTOPOM aJbJCTHIHAL
rpyna orcyTcTByer. JIokasano, 4To B BOAHOM PACTBOPE CYMIECTBYIOT 06e
(hOpPMBI MOJIEKYIT ITIOKO3BI - ANbACTHIHASA ¥ LMKIHYCCKAs, MEIKY KOTOPBIMH
YCTaHABIMBAETCS XMMHUYECKOE PaBHOBECHE:

(CHOH . (CHOH
H on ) H & o oH
AT SV




[image: image194.jpg]B mornekymax nitoKo3bI € OTKPHITOl LEMbIO aJbJErHHas TPYIIa MOKET
CBOOOJIHO BPAIIATECSA BOKPYT -CBSA3H, KOTOPask HAXOJMTCA MEKJLY TICPBBIM
| BTOPBIM aTOMaMH yriepoga. B Monekynax nukineckoit Gopmbl Takoe
BpamieHne HeBo3MOXkHO. ITo 310l npuunHe nuKIMYeckas Gopma MOJIEKyI
TITIOKO3bI MOJKET HMETh Pa3THIHOE MPOCTPAHCTBEHHOE CTPOCHHE: @) -
(opMa TITOKO3bI - THAPOKCHIIBHEIC TPYIITIE! IPH TIEPBOM I BTOPOM
YIIEPOIHBIX aTOMaX PACMONOKEHBI 110 OJHY CTOPOHY KOJIbLa MOJIEKYJIbI K
6) -(hopMa TIMOKO3bI - THAPOKCHIIEHBIC IPYIITIEI HAXOIATCS 110 PA3HbIE
CTOPOHBI KOJIbLIA MOJIEKYIIbI:

GHOH LHOH

a - opma rmoK03LI /- bopma rimoko3kt

1.1.2 A3omepust
Mosekymsipayto hopmyny CsH 206, KpoMe MITIOKO3bI, HMEIOT U pyTHe




[image: image195.jpg]yrnesozpl. B Monexyie hpyKkTo3bl conepikarcs XapakTepHbie
(ynkiponanbHeIe rpynmbl cninpros -OH u keronos. Benecrsue storo
(bpyxkTo3a siBseTcs keToHocupToM. Ee Monekysibl Toke HMeloT
IMKITHYECKOE CTPOCHHE.

1.1.3 Moay4enue rI0Ko3bI

B mpom3BoAICTBE IIIOKO3Y Yallle BCEro MOMyYaloT FHAPOII30M Kpaxmana
B NPUCYTCTBHH CEPHOM KHCIIOTHI: ¢ B804

(C6H100s)n+nH0 nCe¢H 1206

TlepBEIii CHHTE3 NPOCTEHIINX YIIEBOAOB W3 HOPMaIbIeri/ia KabIms

6bu1 nponseeneH A.M. Bytieposeiv B 18611

(0]
2 ca(OH),
N H cﬁleoé

6H-C

1.1.4 dusnyeckue H XMMHYECKHE CBOMCTBA TIIOKO3bI:

Tmioko3a - GeCBETHOE KPHCTAIIHUECKOE BEIECTBO CO CIIATKIM
BKYCOM, XOPOIIIO paCTBOPMMOE B Bozie. M3 BoHOrO pacTBopa ona
BBIIensercs B Buae kpucramioruapara CoHi20s*H0. TTo cpaBHEHHIO CO




[image: image196.jpg]CBEKJIOBUYHBIM CaXapoM OHA MEHEE ClajKas.

T'nroko3a obnaaeT XMMUYECKMMH CBOMCTBAMHE, XapPAKTEPHBIMH I
CIMPTOB 1 anbjernaos. Kpome Toro, oHa 06naiaeT 1 HeKOTOPBIMI
crenudUIeCKUMI CBOHCTBAMH.

1.1.5 Haxo:/aenune u IpHMeHeHHe III0KO03bI

B CBO6OHHOM BH/IE TTIIOKO3a COZICPIKUTCA TIOYTH BO BCEX Opranax
3esieHbIX pactennii. OcoOeHHO ee MHOTO B COKE BUHOTPA/Ia, TI03TOMY
TIIIOKO3Y MHOTZA HA3bIBAIOT BHHOTPAHBIM CaXapoM. MEJ] B OCHOBHOM
COCTOHT M3 CMECH ITTIOKO3BI C (PPYKTO30i.

B OpraHu3Me 4€I0BEKA MIIOK03a COACPKUTCA B MBIIIIAX, B KPOBH U B
HeOOJBLINX KONIMYECTBAX BO BCEX KIIETKAX.

B npupoie miokosa Hapsy ¢ IpyruMu yriesoamu o0pasyercs B
PpesyJkTare peakuuu (oTocHHTE3A:

6CO2+6H20=====CsH1206+60:-Q (x10potpun)

Tmroko3a SBsETCS LICHHBIM ITUTATCIBHBIM MTPOAYKTOM. B OpraHu3Me oHa
TIOABEPraeTCs CI0KHBIM GHOXMMHYECKIM MPpEBpAILEHUAM, B pE3yIbTaTe
KOTOpPBIX OCBOGO)KI[HCTCﬂ SHEprus, KOTOpas HAKOMUIIack B Ipouecce
(orocunTe3a. YIPOIIEHHO NPOLECC OKUCIICHUS NIIOKO3bI B OPraHH3Me




[image: image197.jpg]MOYKHO BBIPA3UTh CIEAYIOUNM YPaBHEHHEM:
CsH1206 + 60:=6CO: + 6H.0 + Q

DTOT MPOIECC NPOTEKAET CTYNEHYATO, M OITOMY IHEPTHS BBIIEIIETCSE
MEJUICHHO.

Tax Kak TJIOKO3a JIETKO YCBAHBAETCS OPTaHH3MOM, €€ HCTIONB3YIOT B
MEJIIIMHE B KAYECTBE YKPEIIsIomero gede6Horo cpeactea. [inpoko
HPUMEHSIOT FITIOKO3Y B KOHMTEPCKOM Jele (M3roToBJIeHNE MapMeiajia,
KapaMeIH, NPSHIKOB | T. [1.).

bonbioe sHauenne IMEIOT NPoLecchl GPoKeH s IIOKO3bI(CMOTPETH
Tabmuiy Hike). Tak, HANPHAMED, MPH KBAIICHUH KAIyCThI, OTYPLIOB,
MOJIOKa TPOMCXOUT MOJIOYHOKHCIIOE GPOKEHHE IIIOKO3bI, TAK XKe Kak i
TpH CHIOCOBAHMHM KOPMOB. Eciu nojisepraemas CHII0COBAHHIO Macca
HEJIOCTATOYHO YIUIOTHEHA, TO MOJ{ BIHSAHHEM IPOHHKIIET0 BO3yXa
TPOHMCXOIUT MACIHOKHCIIOE BpokeHHe # KOPM CTAHOBHTCS HEIPUIONEH K
MPUMEHEHHIO.

Ha npakTHKe HCTIONB3YETCsl TAKKe CITHPTOBOE OPOXKEHHE MTIOKO3bI,
HanpuMep [pH IPOM3BOJICTBE MHBA.

1.2 Pudosa u nesoxcupnbosa

113 nenTo3 GonpIOi HHTEpPEC MPECTAaBIAIT prbo3a 1 Ae3okcuprubo3a,



[image: image198.jpg]160 OHM BXOJAT B COCTAB HYKIEHHOBBIX KHCIIOT. CTPYKTypHBIE (hOpMyIbI
PprbO3BI M IE30KCHPHOO3bI C OTKPBITOMH LEMBIO CIEIYIOIHE:
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bbbl wd il
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pubosa nesokcupuGosa

Haspanne ie30KkcHpHO03a MOKA3BIBACT, 4TO 110 CPABHEHHIO ¢ puGO30ii B
ee monekyie Ha oy rpynny OH Menbine.

Kak 1 [IoKko3a, MOJIEKyJ1bl pu6O3bI H AE30KCHPHOO03bI MOTYT HMETh 1
LUKINYECKOE CTPOCHHE:
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2.1 Caxaposa

2.1.1 Crpoenne

ONEITHEIM TYTEM JIOKA3aHO, 4TO MOJIEKyIspHas GopMyIia caxaposbl
C1202201. ITpu McCneoBaHUH XMMHYECKHX CBOKCTB CaXapo3bl MOKHO
yOeIMThCS, UTO IS Hee XapaKkTepHa PEakius MHOTOATOMHBIX CIHPTOB: MPH
B3aumoeiicTBiK ¢ ruapoxcuaom mem (I1) obpasyercs sipko-cunmii pacTBop.
Peakiuio "cepeOpsHOTo 3epkaia” ¢ caxapo30ii OCYLIECTBHT HE YIACTCs.
Crie/IoBaTeNbHO, B €€ MOJIEKYIIE HMEIOTCS THIPOKCHIIbHBIE TPYIIIbI, HO HET
aJIbJICTHIHOM.

Ecimi pacTBOp caxaposbl HarpeTh B IPHCYTCTBUM CONSHON WM CEPHOI
KHCJIOTBI, TO 00pa3yloTcs Ba BEMIECTBA, OHO U3 KOTOPBIX, T10106HO
aJTb/ICTHIaM, PearupyeT Kak ¢ aMMHAYHBIM PacTBOPOM okckja cepebpa (1),
TaKk ¥ ¢ ruapokcuoM mew (IT). Dta peakuus 10Ka3bIBAET, 4TO B
MPUCYTCTBHH MHHEPAJLHEIX KHCJIOT CaXapo3a MojBepraeTcs MHPOIn3y H B
pesyibTate 06pasyioTcs rmoko3a u hpykrosa. Tak MOATBEPKAAETCS, UTO
MOJICKYJIbI CAXaPO3kl COCTOAT U3 B3aHMHO CBSI3aHHBIX OCTATKOB MOJICKYJT
FITIOKO3b1 M (DPYKTO3BI.

2.1.2 Tlony4enne




[image: image201.jpg]Caxapo3zy Ci2 O22 O (caxap) mony4aroT B OCHOBHOM U3 CaXapHOH CBEKIIbI
W CaxapHOTO TPOCTHHKA. TTpH NPOM3BOICTBE CaXapo3bl HE MPONCXOMAT
XHMHUECKHE IPeBpalienis, n60 oHa yxke HMEeTcs: B PHPOIHEIX NPOAYKTaX.
Ee JIMLIb BELACISIOT H3 3THX POIYKTOB 110 BO3MOXKHOCTH B §0JIee YHCTOM
BHIIE.

1. Hspaer wesme caxapsoit 2. Ofipa6iomia pacteopa 3. OfpaGorxa pactsopa
CEEOT B LYY 1 [—®| msecrkomEmMMonoKoM [ oxcHgoM yraepoma (V)
HIBEEHIE CaapOH BOROR

4. Vrapusasme pacteopa s

—»| saxyyamix amapataxn 9|
nenTpodmrypupoBarTe

5. Tlomommimen:ias ocTia caxapa

1. OunIIeHHYIO CaXapHyIO CBEKIY B MEXaHHYECKHX CBEKIIOPE3KaX peskax
TIPEBPAILAIOT B TOHKYKO CTPYKKY H MOMEUIAKOT €€ B CCHATbHBIE COCY/IbI -
1uddy30psl, Yepe3 KOTOphIe NPONYCKAIOT TOPAUYIO BOAy. B pesynbrare u3
CBEKJIBI BBIMBIBACTCS TOYTH BCS CaXapo3a, HO BMECTE ¢ Heil B pacTBOp
TIEPEXOIAT Pa3IMYHbIE KHCIIOTHI, GENKH 1 KPACAIINE BEIIECTBA, KOTOPIE
TpebveTcs OTAEIUTE OT CaXapo3bl.





[image: image202.jpg]2. ObpazosaBmmiicas B audibysopax pactBop oOpaGarbiBaioT
M3BECTKOBEIM MOJIOKOM. [MIPOKCHL KAJIbLMs PEarupyer ¢ ColepKalluMHCs
B pacTBope KHCHoTamH. Tak Kak KalbLHEBBIE CONM GONBIIMHCTBA
OPraHUYECKHUX KHCIIOT MAJIOPACTBOPHMBI, TO OHH BBITIA/IAIOT B 0CAIOK.
Caxapo3a e C THIPOK-CHOM KaJlblius 06pasyeT pacTBOPHMbIi caxapar Thia
ankoronaToB. CoCTaB caXapaTa KallbIIMs MOXHO BEIPA3HTh (hOpMyIOit
Ci2H2011 - CaO - 2H,O (cymecTByIOT caxaparsl i APYTOro COCTaBa).

3.9106bI pa3noXkuTh 00pa30BaBIINICS caXxapaT KalblLus 1 HEHTpann30BaTh
M30BITOK TH/IPOKCH/IA KAJIbIMSA, YEPE3 MX PACTBOP MPOMYCKAIOT OKCHI
ymiepona (IV). B pesynbrare kanbluii OcaXIaeTcs B BUje KapOoHaTa:
Ci2H22011  CaO - 2H20 +CO;——> Ci2H2011+CaCO; - 2H,0

4. TlonyueHHEIH mocne OCakACHHA KapOOHATa KambLWsA PacTBOP

(DMILTPYIOT, 3aTEM YNapHBalOT B BaKYyMHBIX alfiapatax 0 KpHCTAIUIMKH
caxapa OT/IENAIOT HEHTPU(YTHPOBAHIEM.
OsHako BBIIETUTH BECh Caxap U3 pacTBopa He yiaercs. Ocraercs Oypblit
pacTBop (Meracca), KOTophIit coaepkur eme 10 50% caxapossl. Memaccy
MCTIONB3YIOT JUTS TIOJTYYEHMs INMOHHOI KHCIIOTBI M HEKOTOPHIX JPYTHX
TPOJYKTOB.

5. BeljeneHnblii caxapHbIii IecOK 0OBIYHO HMEET JKENITOBATHIN IIBET, TAK




[image: image203.jpg]KaK COJCPKHUT KpacAlie BEIICCTBA. "1TOOBI HX OTACIUTh, CaXapo3y BHOBb
PACTBODSIOT B BOJIE M TIOJYUYEHHBIIf pACTBOP TNPOIYCKAIOT Yepes
AKTHBHPOBAHHBIA yroib. 3aTeM PacTBOP CHOBA YHApHBAIOT I
TIO/IBEPralOT  KPUCTAJLIN3ALNH.

2.1.3 ®uznyeckne U XHMHYECKHE cBoiicTBa

Uucras caxaposa - GeClIBETHOE KPHCTAILTMYECKOE BEWIECTBO CIa/IKOro
BKYCa, XOPOILIO PACTBOPHMOE B BOJIE.

Baneiinee XMMHYECKOE CBOKCTBO caXapo3bl - CIOCOOHOCTE B
TPUCYTCTBMM MHHEPAJILHBIX KMCJIOT M IPH MOBBIIEHHOI TeMneparype
TIOJIBEPraThCst THAPOIIH3Y.

OGpazoBaBIIyiOCs B IIPOLECCE MHIPOJIH3A NIHOKO3Y MOKHO OGHAPYKHTEH
peakumeii "cepeOpsHOro 3epkana” WM MPH B3aHMOACHCTBIN ee ¢
ruzpokenziom meau (I1).

2.1.4 Haxox1enne u IpuMeHeHne

Caxapo3a BXOJIUT B COCTaB COKa caxapHoii cBekJbl (16-20%) u caxapHoro
TpocThHKa (14-26%). B HeGONbIINX KOMMYECTBAX OHA CONEPIKUTCA BMECTE C
TIOKO30i B IUIOAX M INCTHAX MHOTHX 3eJIeHBIX pacTenuii. Caxaposa B
OCHOBHOM HCTIOJIb3VETCS B KAYECTBE MIDOIVKTA MUTAHHS H B KOHIHTEDCKOH




[image: image204.jpg]MPOMBIIIICHHOCTH. [IyTeM rujipoiinsa u3 Hee Moiy4aroT UCKYCCTBEHHBIN Me1.
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3.1.1 Crpoenne KpaxmaJjia:

SKCHCPHMCHTMBHO JI0Ka3aHo, YTO XUMHYCCKas lbopMyna Kpaxmana
(CsHi100s)n, rae i focTHraet HeckoJIbKUX Thicsad. Kpaxman spisercs
TIPUPOIHBIM MTOTUMEPOM, MOJIEKYIIBI KOTOPOTO COCTOAT U3 OTACIIbHBIX 3BCHBEB
CH1005.Tak kak npu ruaponuse Kpaxmaa oGpasyercs TOIBKO TIFK03a, TO
MOKHO CAETIaTh BBIBO/I, YTO 3TH 3BCHBA ABJIAIOTCA OCTATKAMHI MOJIEKYIT
TITFOKO3BI.

VueHsiM YAAI0Ch N0Ka3dTh, YTO MAKPOMOJICKYIIBI KpaXMaJld COCTOAT U3
OCTATKOB MOJIEKYJT IIMKJIHYECKOH O -IIHOKO3BI.

KpOMC TOr0, YCTAHOBJICHO, YTO Kpaxmall COCTOUT HE TOJIBLKO M3 JIMHEHHBIX
MOIEKYI, HO ¥ H3 MOJIEKYJT PAa3BETBICHHON CTPYKTYpBL. DTHM 00bACHACTCA
3EpPHHUCTOE CTPOCHHUE KpaxMaiid.

(& PEAKUUAMH MOJIUMEPH3ALHHA MBI YK€ 03HAKOMHITUCH MTPH U3YUCHUH
XHUMHYECKHX CBOHCTB 3THIIeHA. TTpi 06pasoBaHi MOJIEKyJT KpaxMara u3
MOJICKYII TITIOKO3bI TOKE 06p'd3leTCﬂ MOJICKYJIBI BBICOKOMOJIEKYIAPHOTO
BEIIECTBA, HO B OTJIHYME OT PEaKINH TIOTMMEPH3AIIHH B 3TOM Mporiecce
OTIICTUIACTCA HU3KOMOJICKYIAPHOE BEMIECTBO - BOJA. Takue peakuun
OTHOCATCA K DEAKUHUAM IMOJIMKOHIICHCALIHH. .




[image: image206.jpg]Peaxyusamu nonuxondencayuu Hazplearomca maxKue peakyuu, 6
pe3yibmame KOMopuIX U3 HUSKOMONEKYIAPHLIX Gewiecme obpasyiomcs
6BICOKOMOIICKYIIAPHbIE, RPUUEM JMOM NPOUECC CONPOCOINCOACMCS
evl0enenuem nobounozo npodykma (600bl, aMMUAKA, XJ10PO6000POOA U Op.).

3.1.2 Mosryuenne: Kpaxwmas nonyyaror yaiie Beero u3 kaproders. Jls
9TOTO KapTo(esTh H3MENBUAIOT, IPOMBIBAIOT BOJOH 1 NMEPEKAYNBAIOT B
GosbIIIHe COCY/IBL, T7Ie IPOMCXOMIMT OTCTanBaHKe. TTomydeH bl kpaxMan eme
Pa3 MPOMBIBAIOT BOJIOH, OTCTAMBAIOT M CYIIAT B CTPYE TEIIOr0 BO3yXa.

3.1.3 Xumnueckne n pu3nIecKue cBolcTBa:

Kpaxmait - Gestblit Hopomiok, HepacTBOPUMBIii B X0101HO# Bozie. B ropsueit
Bojie OH Ha0yxaeT 1 06pasyeT Kieiictep.

XapakTepHoii peakiueii kpaxmajia ABISETCS €r0 B3aNMOISHCTBHE C HOJIOM.
Ecmit k ox1akIeHHOMY KpaXMaTbHOMY KiiefcTepy 106aBUTh pacTBOp HOAA, TO
TOABIIAETCA CHHee okpatunBanue. [Tpu Harpesanuu Kiefictepa OHO HCUE3aeT,
a TIPH OXJIA/KICHHH MOABIIAETCS BHOBb. OTHM CBOHCTBOM MOJIB3YIOTCS IIPH
ONpEJIEIeHNH KpaxMala B IHIEBbIX MPoAyKTaxX. Tak, Hanpumep, eciv Karmo
MOJIa TOMECTHTH Ha Cpe3 kapTodens uim oMtk Genoro xneba, 10
TIOSIBJIACTCA CHHEE OKALIMBAHHKE,




[image: image207.jpg]Kpaxmall CpaBHHTEIIBHO JIErKO TOJBEPraeTcs THAPOIH3Y:
B zaBucumoctu ot yCHUBHﬁ THAPOIIN3 KpaxMalld MOKET MPOTEKATh
CTyneH4aro, ¢ O6p330BﬂHl/leM PAa3IMYHBIX NIPOMEKYTOYHBIX MPOJYKTOB:

(= (Colfo09—— xCiaH0y—— nCeH,05
kpaxman JCKCTPHHDI MamBTO3a TIOK03a
(a0uep caxapon)

TIpoucxomuT mnocTeneHHOe —pacuieruieHHe  MaKpOMOIEKYI.

3.1.4 Haxoxenne n npumenenne: Kpaxmain cosepxurcs B KiryOHsX
KapToestst, B 3epHAX TIICHHIBI, PHCA.

Kpaxmat sBisieTcs UeHHbIM TTUTATeTbHBIM NPoayKToM. UTo6bI 06erunTh
€0 YCBOGHHE, COIEpIKAlINe KPaXMaJl MPOyKThl NOBEPraloT AeHCTBIIO
BBICOKOIT TEMIIEPATYpBI, T. €. KapToenb Bapat, Xi1e6 mekyT. B 3THX ycnoBusax
TIPOMCXOJIMT HACTHYHBII THPOIIH3 Kpaxmalia 1 06pasyloTcs JIeKCTPUHBI,
PacTBOpUMbIE B BOJIE. JIEKCTPUHBI B IUIIEBAPUTEILHOM TPAKTE MOBEPratOTCS
JlajibHeleMy THIPOIU3Y [0 LII0KO3bl, KOTOPAs yCBaHBAETCA OPraHH3MOM.
M36BITOK TITIOKO3BI PEBPANIACTCS B ITHKOTEH (KHBOTHBIA kpaxma). Coctas




[image: image208.jpg]TJINKOTeHa TAKOH Ke, Kak y kpaxmaia, -(CsHioOs)n, HO ero monekyisl Oonee
passeTsiieHHbIe. OCOGEHHO MHOTO TIIHKOTEHA COAEPKUTCS B TIEUCHH (10
10%). B opranu3sme rIHKOTEH ABIISAETCA PE3EPBHBIM BEMIECTBOM, KOTOPOE
TIPEBPAIIACTCS B IIIIOKO3Y 110 MEPE €€ PACXOOBAHMSA B KJIETKAX.

B npoMbIIenHOCTH KpaXMal MyTeM THPOIi3a NPEBPAIiaioT B MaToKy H
TITIOK03y. JlIst 3TOTO €ro HarpeBaroT ¢ pa3baBIeHHOI CepHON KHCIOTOH,
130BITOK KOTOPOIi 3aTeM HeiiTpannsyior Merom. ObpasoBainiics ocaok
cynb(hara Kanpius OTGUILTPOBBIBAIOT, PACTBOP YIAPHBAIOT H BBIACIAIOT
riTioKo3y. Ecimi rusiponins Kpaxmaia He JIOBOIMTS JI0 KOHIIA, TO 0bpasyercs
CMeCh ICKCTPHHOB C TITIOKO30if - NATOKA, KOTOPYIO NPHMEHSIOT B
KOHJIMTEPCKOH npombliuienHocTy. loyuaemble 3 KpaXxmaa IeKCTPHHbI
HCTIONB3YIOTCA B KAY€CTBE KJIEs, JUTA 3aTyCTEHIS KPACOK NP HAHECCHHH
PHCYHKOB HA TKaHb.

Kpaxman npuvensercs 1 Hakpaxmanisanus 6enbs. [Tox ropsuanm
YTIOTOM MPOHCXOJINT YaCTHYHBII THPOJIH3 KpaXMalia i NPEBPAICHHE ero B
nexctpunsl. [Tocrenue o6pasyioT Ha TKAHH IIOTHYIO TLIEHKY, KOTOpas
npuzaer GIeCK TKAHH H NIPEIOXPAHSET e¢ OT 3arpsA3HeHHS.
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3.2.1 Crpoenue neiono3pl

Monexynapras Gopmyna uemmonosst (CoHioOs)n, kak 1y kpaxmana.
Tlenmonosa Toxe ABISETCA NPUPOAHBLIM NoMMepoM. Ee makpoMonekysa
COCTOHT M3 MHOTHX OCTATKOB MOJIEKYJI T/IOKO3bI. MOXKET BO3HHKHYTH BOMPOC:
noueMy Kpaxmal i LeJUTI0JI03a - BEIIECTBA C OMHAKOBOH MOJIEKYJISAPHOI
(opmy10ii - 0671aJAI0T PA3IHIHBIME CBOIICTBAaMH?

TIpu paccMOTPEHUH CHHTETHYECKHX TTOJMMEPOB MBI YIKE BBIACHHIIN, UTO HX
CBOFCTBA 3aBUCAT OT YHCIIA HTEMEHTAPHBIX 3BEHBEB U HX CTPYKTYPHL. DTO %Ke
TIOJIOKEHHE OTHOCHTCS M K IPHPOIHBIM noymmepaM. OKasbiBaeTcs, CTENeHb
NOJTMMEPU3AlH Y LEIUTON03bl HaMHOrO Gonblie, yeM y kpaxmaia. Kpome
TOTO, CPABHUBASA CTPYKTYPBI 3THX MPHPOIHEIX MTOJTHMEPOB, YCTAHOBHIIA, YTO
MaKpOMOJIEKYJIbI LIEIUTIONO3bI, B OTIMYHE OT KPaXMaJla, COCTOAT M3 OCTATKOB
MOJIEKYJT B-ITIOKO3BI H HMEIOT TOJBKO JTHHEITHOE CTpoeHHe. MakpoMOTIeKyIbt
HEJLTIONO3bI PACTIONATAIOTCS B OIHOM HANpaBjieHHu 1 00pasyloT BOJIOKHA
(71eH, XJIOTOK, KOHOTUIS).

B KaskI0M OCTAaTKE MONIEKYJIbI IIIOKO3bI COAEPIKATCS TPH THIPOKCHIbHBIE
TPYIIBL.

3.2.2 Tlonyuenne




[image: image210.jpg]~— ODpa3noM mouTH YUCTON LEJUIIONI03EI ABIIACTCA BaTa, MOJyYCHHAs U3
OYHIIEHHOTO XJ10MKa. OCHOBHYI0 MACCy LEJUNONO03bI BBIIENAIOT H3
IPEBECHHBI, B KOTOPOI OHa COJEPKUTCS BMECTE C APYTHMH BELICCTBAMM.
HanGosiee pacnipocTpaHeHHBIM METOZIOM TOTYHeH s LeJUTIONO03bl B Hateit
CTpaHE ABJISCTCS TAK HA3BIBACMBIil CynbhuTHBIiA. [To 3T0OMY MeToxy
H3MEJIBICHHYIO JIPEBECHHY B IPUCYTCTBHH PACTBOPA THAPOCYIIB(HTA KaJlbIHs
Ca(HSO03) » mmn ruppocynbduta Harpus NaHSO3 HarpeBaroT B aBTOK/IaBax
npu gasnennn 0,5- 0,6 MITa n temneparype 1500C. ITpu 3Tom Bee ipyrue
BENIECTBA PA3pyILIAIOTCs, a UEIITON03a BBIENACTCA B CPABHUTENBHO YHCTOM
Brjie. Ee poMBIBAIOT BOJIOM, CYIIAT W HANPABISIOT HA JAbHEHIITYIO
nepepaboTKy, GoIblIIeH YacThI0 Ha IIPOM3BOICTBO OyMari.

3.2.3 ®uznyeckne H XAMH1ECKHE CBOHCTBA

Iemmonosa - BONOKHHCTOE BELIECTBO, HEPACTBOPUMOE HH B BOJIE, HU B
0GBIYHEIX OPTaHHYECKHX PACTBOPHTEIIX. PacTBOpHTENIEM €€ SBISCTCS
peaktus IlIBeiinepa - pactsop ruzpokcua Meau (1) ¢ aMMHakoM, ¢ KOTOPBIM
OHA OJHOBPEMEHHO U B3aHMOJICHCTBYeT.

OjiHo 13 HanbosIee XapaKTEPHBIX CBOHCTB LEITINIO3HI - CIOCOOHOCTE B
[IPHCYTCTBHH KHCIIOT OABEPraThCA THAPOIH3Y C 00PA30BAHHEM TIIOKO3bL.
AHAJIOTHYHO KpaxMally THPOJIH3 LEIUTIONO3bI [IPOTEKAET CTYNEHYATo.




[image: image211.jpg]CyMMapHO 3TOT NPOLECC MOKHO H300Pa3HTh TAK:
H2S04
(C¢H100s)n + nH20 —— nCsH 1206

Tak Kak B MOJICKYJIaX LCIUTIOJIO36 HMCIOTCS THIPOKCHIIEHBIE TPYIIIIBL, TO
171 Hee XapaKTepHb! Peakiii sTepudukarin. 13 HIX npakTHyeckoe
3HAYCHHE HMCIOT PEAKIMH LIEIUTIONO03bI C A30THOI KHCIIOTON M aHTHIPHIOM
YKCYCHOI KHCTIOTBL.

TIpu B3anMoIeHCTBAN LEIITIONO3HI C A30THOM KHCOTOI B IPHCYTCTBHI
KOHIEHTPHPOBAHHON CEPHOI KMCIIOTHI B 3aBUCMMOCTH OT YCJIOBHIA
00pazyioTcst IMHATPOLEIITIONO3a H TPHHATPOLEILTION03a, SBIAIOIECST
CHOKHBIMU IbHpamMu:

O—NO2
(C6H702)i0_ NO; |+ 2nH.0
H OH

JWHATPOTEATIONO03a,
T EAATpaT




[image: image212.jpg]TIpu B3aHMOJIEHCTBIN LEIITIONO3BI C YKCYCHBIM aHTHAPHIOM
(B NIPHCYTCTBHH YKCYCHO# M CEPHOM KHCIIOT) HOTYYAETCs TPH alleTHIl
LETTION03a M THALICTHIILIEILTION03a:

oH JoNo:
(Cel1702)—OH | + 3nHONO, 15% |(C(1,0)= 0 — NO, | +3nH:0
oH 0—NOs

n
TPHHHTPOETIONO03a,

W TpHHITpaT
tenmonoss
Lennonosa zopum. TIpu 310M 06pasyrorcs okens yriepoga (IV) u Boza.
IIpu nazpesanuu opesecunsi 6e3 00OCmMyna 6030yxa npoUCX0OUm pasiolceHue
Yennonossl u dp}zux eeujecms. Hp" ITOM MOJIy4arTcs ﬂpeBeCHHﬁ yroie,
METaH, METHJIOBBIH CIIMPT, YKCYCHAs KHCIIOTA, alleTOH H JIPYTHE NPOIYKThI:





[image: image213.jpg]3.2.4 Haxoxaenne u IpuMeHeHne

Iemmonosa oGpasyercs B paCTeHHSX B PE3yNbTaTe PEakiii (OTOCHHTE3A.
OHa OCHOBHAs COCTaBHas 4acThb 000JIOUKH PACTHTENBHBIX KJIETOK. Bonokna
XJIOMKa, KaHOTLIM COCTOAT 3 LE/UToNo36L. B apesecune ee npumepro 50%.
[{enni0n03a HCMIOB3yETCs YETOBEKOM C OYCHb JPEBHHX BpeMeH. Ee
NPUMEHEHHE BEChbMa pa3Hoo6pasto. OCHOBHBIE MPOIYKTHI, MOTYYaeMbIe U3
JPCBECHHB, MOKA3aHbI HA PUCYHKE BBILIC.

bonbliioe 3HaueHHE MMEIOT NPOIYKThI STepuuKaluy nemmnonosl. Tak,
HAIIPHMED, U3 ayemunyelnion03bsl TIONyYalT aueTaTHbli menk. JUs 510ro
TPHALIETHI LEJLTIONO3Y PACTBOPSIOT B CMECH JMXJIOPMETaHa H 3TaHONA.
O6pasoBaBuImiics BA3KHil pACTBOP MPOJABIHBAIOT Yepe3 (HIbEPHI -
METaJlTMYECKHE KOJMAYKH C MHOTOUHCIIEHHBIMU OTBEpCTHAMHU. ToHKHE CTPYH
PAacTBOPA OIMYCKAIOTCS B IIAXTY, 4ePe3 KOTOPYIO MPOTHBOTOKOM MPOXOIUT
HarpeTblii BO3/lyX. B pesynbrare pacTBOPHTENL HCIIAPAETCS U TPHALIETHII
LEJLTIONO3 & BBIIENACTCA B BHJIC [UIMHHBIX HUTEH, 3 KOTOPBIX NpsIeHHEM
H3TOTOBJIAIOT ALETATHBIH MIENK. ASTHIIIEIUTION03a HIET TaKKe Ha
NPOM3BOJICTBO HETOPIOYEH MIEHKH M OPraHHYECKOrO CTEKIIA, MPOMYCKAIOIIEro
YIABTPAHONCTOBBIC JIyqH.

Tpunumpoyennionoza (MMPOKCUIAH)




[image: image214.jpg]HCHONIB3YETCS Kall B3PhIBYATOE
BCILIECTBO H JUIS IPOM3BOJICTBA
6e3/bIMHOrO Mopoxa. Jlis 31oro Tpu
HUTPOLEIITIONO3Y PACTBOPSIOT B
STHIIaLeTare uim B aueroue. [Tocne
HCTIAPEHHs PACTBOPHTENET KOMITAKTHYIO
Maccy pasMesibaaroT U noydaror
Ge3IbIMHBIIT TOPOX.
JIMHUTPONEIUTION032 (KOJUIOKCHITHH)
NPUMEHSAETCA TAKIKE I Oy YeH s
KOJIIOzHs - B 9THX nemsx ee
PACTBOPSIOT B CMECH CIUPTa U 3(upa.
[Tocne ucnapeHns pacTBOpUTeNei
obpasyercsl MI0THAS TIEHKA -
KOJIIOJIHA, TPUMEHSACMBIIT & ME/IHIHHE.
JIMHUTPOLIEILTIONO3a HIET TAKIKE Ha
MPOM3BOJICTBE MIIACTMACCH LEIITYIONIA.
Ero nony4ator myTeM CrulaBieHus
TMHATPOLEIITIONO3BI ¢ KaM(bopoit.

(O6pazoBanme BOTOKOHTIEB
aneTaTHoTO mWeKa





