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XUMUHU .  ydeOHOo-MeTtoamueckoe mocodue / A. Jl. Kotos,
B. 1O. Opnos, E. M. Bonkos ; fpocn. roc. yH-T um. I1. I'. Jle-
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YyeObHO-MeToquYecKoe MOoCcOoOre COCTaBJIEHO B COOTBET-
CTBUU C y4eOHOW TporpaMMO¥N AMCIUILIMHBI «OpraHudeckas
XUMUSD» (pa3zaena IUCIUIUTHB « XUMUs (HeopraHudeckas u op-
raHWYecKas)») W COAEPKUT 3aJaHus I CAMOCTOSITEIbHOIO
BBITIOJIHEHHS CTYJCHTaMHU TIPU MOATOTOBKE K ayJUTOPHBIM 3a-
HSATUSM ¥ KOHTPOJBHBIM MepomnpusTusM. B kaxmoit Teme o0y-
YAIONUMCS TIPEIJIararoTCs JIOMOTHUTEIbHBIC 3aJaHus TIOBBI-
LIEHHOM CJI0KHOCTH.

[Ipu moaroTroBke MOCOOMS UCIOJIB30BAHBI PE3YIbTaThI MC-
cienoBanuii mo npoekty Ne 178 B pamkax 0a30Boil 4yacTH rocy-
napctBeHHOro 3ananus Ha HUP Spl'Y.

[IpennazHaueHo 17 CTYJEHTOB, OOYYArOUIUXCS TIO Ha-
npasienusim ~ 06.03.01  (020400.62) buosorusi, 05.03.06
(022000.62) Dxonoruss ¥ MPUPOAONOJIH30BAHUE (AUCIUILIMHA
«Xumusi  (HeEopraHu4deckas ¢ oOpraHudeckas) (4acth 1)y,
uuki b2), ounoit hopmel 00yueHus.
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BBeaenue

OpHolt U3 O4YeHb BaXHBIX (POPM 3aHATUI CTYIEHTOB MPU OCBOE-
HUU TUCHUIUTMHBI «XUMHUsI (HEOpraHudecKasi 1 OpraHudecKas)» sBiisi-
eTCsl caMoCTosiITelbHass paboTra ¢ ydeOHOW mauTeparypoi. YueO-
HO-METOJMYECKOE IOCOOME CIIYXHUT JIOMOJHEHUEM K HWMEIOIICHCs
y4eOHOM JIUTepaType JJIsl MOJATOTOBKU K ayJTUTOPHBIM 3aHATHUSM U JK-
3aMEHY I10 JaHHOW JUCLUIUIMHE U JOJDKHO, 10 MHEHUIO aBTOPOB, aK-
TUBHU3UPOBATh pabOTy cTyJeHTOB. [Ipennaraemble KOHTPOJIbHBIE BO-
IIPOCHI U 3aJIaHKsI COCTABJICHBI B COOTBETCTBUM C YU4e€OHOH Mporpam-
MO# pazaena «OpraHuyeckass XUMUsD AUCHUIUIMHBL «XuMusa (Heop-
raHruyeckasi ¥ OpraHuyeckas)» sl CTYJAEHTOB (akyabTeTa OUOIOTHU
u skosioruu Apl'Y um. I1. T'. lemunoBa, oOyyaromuxcsi 1o Hampasiie-
HUsM «buonorus» u «9koynorus U nNpupoaonois3oBaHue». [locodue
MOJKET OBITh UCIIOJIH30BAHO CTYICHTAMH, O0yUYarOIIMMHUCS 10 HaIpaB-
JEHUIO0 «XHUMUSD», IPU MNOJATOTOBKE K aAyJIUTOPHBIM 3aHATUSIM U KOH-
TPOJIBHBIM MEPONPHUATHAM IO TUCUUIUIMHE «OpraHudecKass XUMUsD.
B kaxnoi teMe oOydYaromuMcsl NpeaiaratoTcsi JOMOJIHUTENbHBIE 3a-
JTAHUS TTOBBIIIEHHOW CJIOKHOCTH.



Tema 1

Teopusa crpoeHnsa OPraHUIECKUX COEAMTHEHUH

Pa3BuTue TEOpMM XMMHYECKOTO CTPOEHUSA (BBEICHHE CaMOIO
TEPMUHA «CTPYKTYypay», «CTPOCHUE») NpUHAMICKUT A. M. ByTiepoBy
n otHOcUTCA K 1861 r. OCHOBHBIE NONOKEHUS ITOM TEOPUU MOTYT
OBITH CPOPMYITUPOBAHBI CIAETYIOIIUM 00pPa3oM:

1. XuMuyeckoe CTpOEHHE — IOCIEI0BATEIBHOCTh COCIMHEHHUS
aTOMOB B MOJIEKYJE. ATOMBI B MOJIEKYJIE COCIUHSAIOTCS HE IMPOU3-
BOJIBHO, 4 B OIIPEJICIICHHOM MOPSJIKE.

2. CB43b aTOMOB OCYIIECTBJISIETCS COIIACHO UX BAJICHTHOCTH.

3. CBoMCTBA BELIECTBA ONPEACISIOTCS €0 XUMHUYECKUM CTPO-
CHUEM.

4. KaxxgoMy BEIIECTBY MNPUCYIIA TOJBKO OJIHA OMNpEACICHHAas
CTPYKTYpA.

5. AToM yriepojia B MOAABJISIONIEM OOJBIIMHCTBE COCAMHEHUN
4-BaneHTeH. ATOMBI yTjiepojia CIIOCOOHBI COEAUHATRLCSA, 00pasys Ju-
HEWHBIE, PA3BETBJICHHBIE U 3aMKHYTHIC LICTIN.

6. ATOMBI B MOJIEKYJIE B3aUMHO BJIUAKOT Apyr Ha npyra. CBOu-
CTBa OMPEAECICHHOTO aTOMa B COCJAMHECHUU IPEKJE BCErO 3aBUCST
OT TOTO, C KAKMM aTOMOM OH CBsI3aH. Ha ero cBoMCTBa BIUSAIOT TAKXKE
U IpyTUE COCEIHUE, HEMOCPEICTBEHHO C HUM HE CBSI3aHHBIE ATOMBI,
XOTs BIUSHUE 3TO OoJiee ciadoe.

7. OpraHM4eCKUN CUHTE3 SIBISIETCS MOIIHBIM CPEICTBOM CO37a-
HUS ¥ TIO3HAHUSI OPraHUYECKUX BEIIECTB.

DTa Teopus CIYKUJA U CIIYKUT CHEPHCHEM PA3GUMUA OP2AHU-
YeCcKou xumuu.

B cemunecareix rogax XIX B. T€Opust CTpOECHUS AOIOJHUIACH
TEOPUEN TMPOCTPAHCTBEHHOTO PACIOJIOKEHHSI aTOMOB B MOJIEKY-
nax — crepeoxumuueckoir teopueit. B 1874 1. 4. X. Baut-I'opd
u K. A. Jle-bens He3aBUCHMO JIpyr OT JApyra MPUIUIM K 3aKIIOYe-
HUIO, YTO YETHIPE CBS3M aTOMA YTJIEPO/ia HApPaBJICHbI B TPEXMEPHOM
IIPOCTPAHCTBE IMOJI PABHBIMHU yIJIaMH K BEPIIMHAM MPABUIBHOTO TET-
pasapa. Ha ocHoBe 3TuX mpencTaBiaeHU ObLIO OOBSICHEHO SIBICHHE
MPOCTPAHCTBEHHOW HW30MEpHUM (ONTUYECKOW W TEOMETPUYECKOM,
T. €. YUC-MPAHC-U3OMEPUN).



B nauane XX B. anextponHas teopus I'. H. JIptouca nana o0b-
SCHEHUE BJIUSHUIO aTOMOB M TpPYyII aTOMOB B MOJEKYJax JpyT
Ha Jpyra. OTO BIUSHHUE 3aKIIOYACTCS B CMEIICHUM DJICKTPOHHOU
MJIOTHOCTHU OT OJTHUX aTOMOB K JIpYTUM.

B cooTBeTCTBUU C TEOPUEW XUMHUUYECKOTO CTPOCHUS KaXKJIO€ Be-
IIECTBO MUMEET CTPOro OMpPEACICHHOE XMMHYECKOe CTpoeHue. B To
K€ BpeMsi OJTHOM U TOM ke OpyTTO-(hopMyJie MOKET COOTBETCTBOBATH
HECKOJIBKO BEIIECTB (CKOJIBKO MOYXHO IMOCTPOUTHh MOJIEKYJ U3 JAHHO-
ro KOJIMYECTBA aTOMOB, YYHUTBIBasi MPaBUJIO BaJeHTHOCTH). OHU Oy-
IyT UMETh Pa3HOE€ XMMHUYECKOE CTPOCHHE U pPa3HbI€ CTPYKTYpPHBIC
dbopmynbl. BerecTBa, TOXKIECTBEHHBIE IO COCTABY M MOJICKYJISIPHOM
Macce, HO OTJIMYAIOIIMECs MO0 XMMHUYECKOMY CTPOEHUIO, HAa3bIBAIOT
uzomepamu, nanpumep: C,HsOH — stanon u CH;0CH; — nume-
THJIOBBIN dPup.

XUMUYECKOE TOBEJICHUE, PEAKIIMOHHAS CIIOCOOHOCTh MOJIEKYJIbI
3aBUCHUT OT MPUPOJIBI COCTABIAIONIMX €€ aTOMOB U OT UX B3aUMHOTO
pacniosioxkenusi. OOpasysi MOJIEKYJy, aTOMbl U3MEHSIOT CBOE COCTOS-
HUE, BIUSAIOT JIpPyr Ha Apyra. EcTecTBeHHO, 4TO HauboJiee CUIBLHO
B3aMMO/JICUCTBYIOT aTOMBI, 00pa3yoIue MEXIy COO0M XMMUYECKYIO
cBsI3b. OJTHAKO €ClIM aTOMBbl HE CBSI3aHbI HEMOCPEJACTBEHHO MEXKIY
co0OM, OHM HCIBITHIBAIOT B3aMMHOE BJIMSIHUE Yepe3 JPyTrHe aro-
MBI — TIPOUCXOJUT MOJSIPU3ALMST MOJICKYIbl — HWJIH OKPY>KAIOITYIO
cpeny — 3b@eKT mos.

B opranmyeckux COEIUHEHUSX BCTPEYAIOTCS CJICAYIOIIUE BHUIIbI
XAMHUYECKOU CBA3H.

Kosanenmnasn ceazp — o0pazyercsi 0000I1IeHUEM HECITapEHHBIX
BAJICHTHBIX DJIEKTPOHOB C MIPOTUBOIOIOKHBIMU CITUHAMH.

Ae +eB —> AeeB

Pa3zHOBUIHOCTP KOBAJICHTHOM CBSI3U — KOOPOUHAUUOHHAA
c6:3b (TOHOPHO-AKIIENITOPHAs ):

H;N: + H > NH,"

AMMUaK — JOHOp, MPEIOCTABISET JICKTPOHHYIO NApy, KaTUOH
BOJIOPOJIa — aKIIENTOP, MPEJAOCTAaBIsSICT BaKaHTHYIO opOuTanb. Paz-
HOBUJIHOCTb KOOPAUHAIMOHHOU CBSI3U — CEMUNOTIAPHAA CEA3D:.

A:+B > A":B (A-B)



Inekmpoeanenmnana (UOHHAS) CBSI3b — IMPUTSHKEHUE PA3HO-
UMEHHBIX 3apsSKEHHBIX HOHOB, 00Opa3yIOIMIMUXCS 3a CUET MepeIadn He-
CHApPEHHOTO AJIEKTPOHA OJIHOTO aTOMa JIPYroMy.

Ae+eB > A"+ :B

Booopoonaa ceazp — xuMuyeckas CBsI3b MEXAY aTOMaMHU BO-
J0pOJia, CBSI3aHHBIMU C CHUJIBHO 3JIEKTPOOTPHUIIATEILHBIMU aTOMaMHU
(Jaile Bcero aToMaMM KHCJIOpPOJia), U aTOMaMH, UMEIOIUMHU HE TO-
JEJIEHHYIO 3JIEKTPOHHYIO Mapy:

X-H...:Y-Z

B opraHnueckux COEIWHEHUSAX BCTPEYAECTCS TIJIaBHBIM 00pa3zom
KOBAJIEHTHAsI CBS3b. JTO CBSI3aHO C TEM, UYTO 3TU MOJIEKYJIbI COCTOSIT
MPEUMYIIECTBEHHO U3 aTOMOB, HE CTOJIb 3HAUYUTEJILHO OTIMYAIOIINX-
cs o anekrpoorpuiiarenbHoctsam (C, H, O, N, P, S), kak 310 xapak-
TE€PHO JJIsI HEOPTaHUYECKUX CTPYKTYp (METaIIbl U HEMETAILIbI). XO-
TS B OTJAEJIBHBIX KJACCaX OPraHUYECKUX COCAMHECHHUU PeaTu3yrTCs
U CBSI3U JAPYTrOM MPUPOJIbI, B TOM YHUCJIE MOHHAS, KOOPAMHAIIMOHHAs
(colu OpraHMYECKUX KHUCIOT, METAJUIOPTaHUYECKHE COEIUHEHMS,
KOMIUIEKCHBIE COCIMHEHUS C OPTaHUYECKUMU JTUTaHaMM ).

Mex iy aToMaMu yTiiepojia B OpraHUYE€CKUX COSTUHEHUSX MOTYT
00pa30BbIBaTLCA OJIHA, ABE U JaXE€ TPU OOILIHUE AIEKTPOHHBIE MAPHI.
[Ipu 3TOM MEepeKphIBaHUE OpOUTATICH TPOUCXOAUT KaK BIOJb JIMHUU,
CBSI3BIBAIONIEH S/Ipa aTOMOB, — 3TO O-C6A3b, TAK U HAJ W TOJ 3TOU
JIMHUENH — 3TO 7-c8:a3b. B 00pa3oBaHNU G-CBA3€H y yriiepojaa y4yact-
BYIOT TUOPUIHBIE OPOUTAIIN, TT-CBSI3EM — p-OpOUTAIH.

Tepmun «eubpuouszayun» opéoumanein 0603HaAYaET «CMEILICHHUE
Y BBIPABHUBAHUE» T10 SHEPIUU U (POpME UCXOAHBIX S- U p-OpOUTAIICH.
CwmbICHT 3TOTO MOHATUS (HE SIBICHHS) 3aKJIIOYAECTCS B TOM, UTO OIU3-
KM€ 10 SHEPTUU U UMEIOIIHE OOIHEe JIEMEHThl CHMMETPUU MOJIEKY-
nsipHble (HE aTOMHBIE) OpOUTaIM MOTYT B3aWMOJIEMUCTBOBAThH JIPYT
C ApyroMm, oOpa3ys Tak Ha3bIBaeMble THOpHAHBICE opOuTanu. Paznu-
YaroT Sp-, sz- u Sp3-r1/16p1/1)11/13au1/11/1 (puc. 1).

KoBanenTtHas cBsa3b Mexay atoMmamu A u B MoxkeT ObITh pazo-
pBaHa, BO-IIEPBBIX, 20MOAUMUYECKU — DBJCKTPOHHAS Mapa JeJINTCA
MEXy aTOMaMH, 4acTUIlbl A U B monydaroT 1Mo ogHOMY 3JEKTPOHY
U CTAHOBSITCS CBOOOJIHBIMU PaJUKAIAMU:



A®®B —> A® + *B

Bo-BTOpHBIX, cemeponumuuecku, T. €. ¢ oOpa3oBaHUEM pa3Iny-
HBIX AJICKTPOHHBIX CTPYKTYP — HOHOB, B KOTOPBIX aTOM A JTHIITUIICS
AJIEKTpPOHA U OOpell MOJIOKUTEILHBIN 3apsij, a aToM B 3axBaTui o0a
OOIIMX 0 TOTO 3JICKTPOHA M IPHOOpEs OTpULIATEIbHBIN 3apsii:

A®*B 5 A" +:B”

OOpa3zoBaBIIvecss YacTUIbl MOJYMHEHBI OOBIYHBIM 3aKOHAM
AIEKTPOCTATUIECKOTO MPUTSHKEHUS U OTTaKuBaHusA. OJTHAKO COCTO-
SHAE TaKOTO B3aMMOJICUCTBUSA OYyJIET ONMPEACNAThCS HX IMPUPOJIOH,
a Tak)Ke BHEIIHUMH (PaKkTopamu, HapuMep MPUPOJIONA PACTBOPUTEIS
(CONBbBATUPYIOIICH MM MOJISIPU3YIONIEH CIIOCOOHOCThIO). MoryT 00-
Pa30BaThCs TECHBIE, PHIXJIBIC WU CBOOOHBIC HOHHBIE TIAPHI.

CBoOoaHBIE paauKaibl, B OTIUYUE OT MOHOB, HE MMEIOT DJIEK-
TPpUYECKUX 3apsgoB. TakuM o0pa3oM, C80000HOPAOUKATIbHBLIL
VTN UOHHBLIL MEeXAHU3M PEAKIINA MOXHO YCTaHOBHTH, H3y4as yCIIO-
BUS MPOTEKAHMS TpoIliecca.

Sp -THOPHAM3ALHS  Sp -THOPUAN3ALHS  Sp-THOPHAH3ALIS

Puc. 1. Tumsl rubpuanzanum

KonurtpossHBIE BOIIPOCKHI H 3aAaHHA

1. [IpuBenuTe TMpUMEpPhl OPTaHWMYECKUX BEIIECTB, COICPKAIINX
MOHHYIO, KOBAJICHTHYIO, CEMUTIOJISIPHYIO ¥ BOJOPOJIHYIO CBSI3H.

2. O0ObsiCHUTE 3HAUYCHUE TEPMHHA «THOpHUAM3AIMS OpOUTATICIH».
Kakue cBs3u Ha3bIBAIOT G-CBSI3IMU U T-CBsI3aMu? [IpuBeanTe cxeMbl
6 BU10B G-cBs3eil. Hapucylite cxeMy oOpa3oBaHus T-CBSI3H.

3. Kakue opOuTanu y4acTBYIOT B 0Opa3oBaHUM G-CBSI3€H B MO-
JeKyJiax: a) BoJopoja; 0) aMMHuaKka; B) Xjopa; I') mporaHa; 1) XJOpH-
cToro Bojopoaa’?

4. TlopcunTaiiTe YUCIO S U SP -THOPHIHBIX OpOHTAICH B MoJIe-
KyJie nponaHa. CKOJIBKO G-CBSI3€M UMEETCS B €r0 MOJIEKYJIe?
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5. Ilo JIproucy akuentop 3JIEKTPOHHOW MHapbl pacCMAaTPUBACTCS
KaK KMCJIOTa, 4 TOHOP — KaK OCHOBAHHUE. Y KaXKUTE, KAKHE BEIIECTBA
ABJISIFOTCS. KUCIOTaMM JIblonca, a Kakue — OCHOBAHUSIMU B CJIEAYIO-
IUX PEAKIUSAX (JIOMUIIUTE YPaBHEHUS):

a) CH;NH, + H >
0) (CH;);N+0 —

Kakoro Turma cBsizu 00pa3oBaJIUCh B MPUBEJCHHBIX TpUMeEpax?

6. K kakomy TuIly peakiui OTHOCUTCS OJIUMEpPU3as?

7. OMMHAKOBBIN WX PA3JIAYHBIN MOJICKYJISIPHBIN BEC UMEIOT MO-
JIEKYJIbI @) U30MEPOB, O) TOMOJIOTOB, B) TIOJIMMEPOB?

8. JlaiiTe ompeaeneHue MOHATUSAM: FOMOJMTHYECKUE (paJvKalib-
HBIC) pEaKlMi U rerepojuTudeckrue (MoHHbIC) peakiuu. Kakumu oco-
OCHHOCTSAMHM KOBAJICHTHOM CBSI3M OOYCJIOBJICH €€ pacraj 1o TOMOJIUTH-
YECKOMY WJIA TeTepONIUTHUYECKOMY MexaHnu3My? [IpuBemure Bce BO3-
MO>KHBIE BAPUAHTHI pacnaja KOBAJICHTHOW CBSI3U B MOJICKYJIE 3TaHA.

9. Kak xiaccuuiupyroTcsi OpraHu4ecKue peakiiuy mo xapakre-
py pearupyromux gactuil? [IpuBeaute npuMepsl: a) HyKICOPUIHLHO-
ro peareHTa u HykJIeopuibHON peakuuu, 0) 3IeKTpoUIbHOTO pea-
TEHTa U JEKTPOPUILHON PEaKIIUH.

10. KakoMy Tuny ruOpuu3aluy MOJBEPraroTCA 3JIEKTPOHHbBIC
opOuTanu atoma yriepoga B MoOJieKyJiax: OeH301a, dTaHa, ITUJICHA,
anetuwsieHa? OTMETBbTE MPOCTPAHCTBEHHOE PACIOJIOKEHUE OpOuTa-
JIed, BAJICHTHBIE YTJIBL.

11. O6bsicHuTe cnexyroume GpakTol: a) METUIIOBBIN CIUPT, 00a-
JAIOIINI MEHBIIIEH MOJICKYJISIPHONM Maccoi, yeM OpOMMCTBIN METHII,
ABJISIETCS KUJKOCTBIO U pacTBOpUM B Bojie, Toraa kak CH;Br — Be-
IIECTBO ra3000pa3HOe M HEPACTBOPUMOE B BOE; O) INUMETHUIIOBBIN
3(Up U ATUIOBBIA COUPT UMEIOT OJIMHAKOBYIO MOJICKYJISIpHYIO (op-
myny C,HgO, B TO %€ BpeMsl IEPBBIM U3 HUX — a3, HEPACTBOPUMBIN
B BOJIE, @ BTOPOE BEILIECTBO — KHUJIKOCTh, pACTBOpUMAs B BOJIE?

12. YKaxxuTe 4uciio G- U T-CBA3€H B MOJIEKYJIaX CICAYIOIIUX CO-
CAUHEHUMN:

13. CpaBHUTE NPOYHOCTHh XUMUYECKUX CBSI3EM B MOJIEKYJIAX CJIE-
nytomux coequnenuii: CF4, CCly, CBry, Cla.



14. Onpenenure GopMyJsly OpraHUYECKOTO BEIIECTBA, MPHU CTO-
panun 0,333 r kotoporo nomyywioch 0,4884 r yriekucioro rasa
10,1998 r Boawl. [I10THOCTE MapOB ATOrO BELIECTBA MO BOJAOPOLY
paBHa 30.

15. [IpuBenure npuMepsl 3 OPraHUYECKUX COCIUHEHUN, UMEIO-
IUX: a) TEMIIEPATypPy miasiaenus > 100 °C, 6) Temueparypy KUIIECHHs
< 100°C, B) mwmotHocTh > 1 T/CM’, T) MOJEKYJSIPHYIO Maccy
<150 a. e. M., 1) XOPOIIYIO paCTBOPUMOCTb B CITUPTE.

16. KakoBa BasieHTHOCTh (pocopa B COCTUHEHUU TPUMETHII-
dbochuHOKCHT?

17. Yto Takoe MONOKUTEIIbHBIN ¥ OTPULIATEIIBHBIN MHTYKITMOHHBIN
s dext? [IpuBeauTe npumepsl 3aMecTuTeNei, ooanaromux +/ u —1.

18. Uto Takoe pe30HaHCHBIN Ui Me3oMepHbIi 3P dexT? UTto Ta-
KO€ MOJIOKUTEIbHBIN U OTPHUIIATEIbHBIN Me30MepHBIi 2 dext? [Tpu-
BEJIUTE MPUMEPHI 3aMeCTUTEIeH, o0nanatommx +M u —M.

19. Kakue ¢aktopsl, KpomMe 3MEKTPOHHBIX d(PPEKTOB 3aMecTUTE-
JIeH, BIUSIOT Ha PEAKIMOHHYIO CIIOCOOHOCTh OPTraHUYECKUX BEIIECTB?

20. HmwxenpuBeeHHbIC COSIMHEHMS: TeKCaH, IIPOIIaHoJI, OEH301II,
n-Kpe30J1, MTPOMUOHOBAsI KUCI0TA, MIIULEPUH — PACHOJIOKUTE B PSIbI
10 BO3PACTAHUIO a) TEMIIEPATYP KUIIEHHUS, 0) MOJIEKYJISIPHBIX Macc.

21. Onpenenute GyHKIIMOHAIBHBIE TPYIINHI B BEIIECTBAX:



AormoAHuTreAbHBIE 3aAAHUA

1. HazoBuTe nBagiaTh BOCEMb XUMUYECKUX IJIEMEHTOB, HEO0XO-
JUMBIX JJIs1 pOCTa TKAHU BCEX KUBOTHBIX.

2. «Jlakmyc ajs1 6eH3uHa». MHOTHE aBTOJIFOOUTENN YaCTO CTaJI-
KUBAIOTCSI C MPOOJIEMON HEKaueCTBEHHOro OCH3MHA Ha 3alpaBKax.
DTO HE TOJBKO BPEAUT JBUIATEII0, HO U B HEKOTOPBIX CIy4asx OIac-
HO 17151 310poBbs. [Ipennoxure npocToit IKCIPECCHBIN CIOCOO OlECH-
KM KauecTBa OeH3MHa BHE jjabopaTtopun. Kakre OCHOBHbIE KOMIIOHEH-
Thl, 110 BAallIEMy MHEHUIO, CTOUT MPOBEPSATH B EPBYIO OUEPE/Ib?
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Tema 2
IIpeaeabHBIE YTAEBOAOPOABI

IIpenenbHBIMM YTJI€BOJAOPOJIAMH HA3BIBAIOT TAKWE COCIMHEHUS
yIJIepojia C BOJOPOJIOM, B MOJICKYJIaX KOTOPBIX KaXKIbIM aTOM yrJjie-
pojda 3aTpadyrdBaeT Ha COSAWHEHHUE C JIOOBIM COCETHUM YTJIEPOIHBIM
aToOMOM He OoJjiee OJHOW BaJEHTHOCTH, IPUYEM BCE CBOOOJIHBIC
(He 3aTpayeHHbIC HAa COCAUWHEHHE C YTJIEPOJHBIMHA aTOMaMH) €ro Ba-
JIGHTHOCTH HACBIIIEHBI BOJIOPOJOM. Bece aToMbl yriaepoja HaxoaaTcs
B sp3-m6p1/mH0M COCTOSIHUH.

O6mas gopmyna npenenbHbIX yriieBoaopo10B C,Hyy1s.

IIpenenbHbIC YIIEBOIOPOALI C HEPA3BETBICHHOM IIENbiO (KOTaa
KOKIBIM aTOM YTJIEpojJa HEMOCPEJCTBEHHO CBs3aH HE Oojiee deM
C ABYMSI IpyTUMHU aTOMaMH YTjepoja) UMEIOT SMIUPUUYECKUE Ha3Ba-
aus: CHy — meran, C,Hgy — atan, C;Hgy — mponan, C4H,, — OyTtaH,
— WJIM UX Ha3BaHUS 00pa3yloTCsl OT IPEUYECKUX U JJATUHCKUX YUCIIH-
TEJIbHBIX TTyTeM Jo0aBienus «-an»: CsH;, — nenrtan, C¢H 4 — rek-
CaH, C7H16 — I'CIITaH, Cngg — OKTaH, C9H20 — HOHAaH, C10H22 —
JICKaH H T. ]I.

C yeTBepTOro 4ji€Ha TOMOJIOTUUECKOTO psifia aJIkaHOB Ha4YWHa-
€TCSl CTPYKTYypHasi M30MEpHs. ITO CBSI3aHO CO CIIOCOOHOCTBIO aTo-
MOB yrJjiepojia 0Opa30BbIBaTh Pa3BETBJIICHHBIC IIEMH, T. €. 00Pa30BbI-
BaTh CBSI3M C TPEeMs WU YETHIPbMS aToMaMu yriaepoaa. Yucio uzo-
mepoB aisi CsHy, paBuo 3, nua C¢Hyy — 5, C;Hig— 9, CioHp
— 75, CyoHyp — 336 319.

Cnocoo6wl nonyuenus aikanos

1. ®pakyoHHas NEeperoHka MPUPOJHOTO raza, Wi OEH3MHOBOU
¢pakunu HeTH, WU CMECEN YIJIEBOAOPOAOB, MOIYYaEMbIX THAPU-
poBanueM yris. B npupogHom raze o 95 % merana, ocTaabHOE —
nponaH, OytaH W Jp. MeraH enie Ha3bIBalOT OOJIOTHBIM Ta30M,
T. K. OH 00pa3yercs NMpy THUEHUH LIEJTI0NIO3bI 0€3 TOCTyna BO3IyXa.

2. Katanmutuueckoe ruipupoBaHie HENPEAETbHBIX YTIIEBOIOPOIOB:

Pt, Pd, Ni
C3H7/ CH\\ + H2 — C H/
CH, P, T 37

CH,
N

CH,
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3. BoccraHoBiieHue raJIOrCHIIPON3BOAHBIX BOAOPOJOM HJIIM XH-
MHWYCCKHUMHU BOCCTAaHOBHUTCIISIMU:

C,HsI + HI - G, Hg + 1,
4. Yepe3 MarHuopraHu4eCcKrue COCIMHECHUSA
C,HsBr + Mg - C,HsMgBr
C,HsMgBr + H,0 —» C,Hs+ Mg(OH)Br
5. Peakuusa Bropua:
2RI +2Na— R-R+2 Nal

B peaxnuto Bropiia ¢ ya0BIeTBOPUTEIHHBIMU BHIXOAaMH KOHEUHBIX
YTJIEBOJIOPOAOB BCTYMAIOT JIMIITL TIEPBUYHBIC TAJIOT€HIIPOU3BOIHBIE,
6. DJEKTPOIU3 COJIel KapOOHOBBIX KUCIOT — peakius Konnoe:

2 R-COONa +2 H,O0 - R-R+2 CO, +2 NaOH + H,
7. CrinaBieHue cojiell KapOOHOBBIX KMCIIOT CO LIEJI0YaMHu:

CH;COONa + NaOH —» CH, + Na,CO;

@u3uueckue ceonicmea. Ankanol C; — C4 ipu OOBIYHON TEMIIE-
patrype — rasnl, Cs — Cy5 — xuukoctu, ¢ C;s — TBEp/IbIe BEIIECTBA.
[I1OTHOCTH MpENENbHBIX  YIJIEBOJOPOAOB JIEKUT B  Ipeaenax
0,4-0,7 r/mn. C yBenuueHrneM MOJIEKYJIIPHOTO Beca TeMIiepaTypa Ku-
MIEHUS BO3PACTAET, OJIHAKO PA3HOCTh ATUX TEMIEpaTyp y OJmKalimmx
rOMOJIOrOB yMeHbIIaeTcs: metad — 161,60 °C, sran — 88,60 °C, rek-
can — 68,70 °C, renrran — 98,50 °C. M30Mephl ¢ HOPMAIBLHOM LIENBIO
YTJIEPOJHBIX aTOMOB KHUIIAT Mpu Oojiee BBICOKOM TeMmIiepaType, 4yem
C Pa3BETBJICHHOM LENbIO. YTJIEBOAOPOIABI C Pa3BETBICHHOM LEMIbIO
UMEIOT MEHBIIIYIO CKJIOHHOCTh K KOMIUIEKCOOOpPa30BaHUIO C MOYEBH-
HOoU. IloaTomy yrieBogoOpoAbl € HOPMAJIbHOM LENBIO OTACISIOT
B IIPOMBIIIICHHOCTH OT YIJIEBOJOPOJOB C Pa3BETBICHHON CTPYKTYpO
B BHJIC KOMIUIEKCOB C MOUYEBHHOM. PacTBOpUMOCTh TIPEACIbHBIX yIJIe-
BOJIOPOJIOB B BOJIe HUUTOXHA. [IpeaenpHble yrieBoaopoIbl — BeIlle-
CTBA HEMOJISIPHbIE U TPyAHO nossipuzyemsbie. JlimHa C—C-cBA3u co-
crasisier 0,154 M, BaleHTHBIH yroi pasen 109°28°.

Xumuueckue npeepaujenusn aIKaHOB MOTYT IIPOUCXOAUTH B pe-
3yJbTaT€ TOMOJIMTUYECKOTO pa3phbiBa WM YTICPOAHON LIENHU, WIH
CBSI3U YIJIEPOJ — BOJIOPOJ C MOCIEAYIOIIMM 3aMEIICHUEM aTOMOB
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BOZOpOAa IPYTMMH aToMaMu Wiu rpynmnamu. OTcrofa s adkaHOB
XapaKTEePHbI PEaKIUU PaCUICIJICHUS U 3aMEIICHUS.

[IpenenbHbIE YIIIEBOAOPOBI TIPU OOBIYHOM TEMIIepaType HE pearu-
PYIOT C KOHIIEHTPUPOBAHHBIMU KHUCIOTAMH, CHIIbHBIMA OKUCIIUTEIISIMU.

MecTo BCTYIUICHHUS! 3aMECTUTEISI B MOJIEKYJTy ajKaHa OINpeiess-
€TCSl BEPOSTHOCTHIO 00pa3oBaHUs U CTAOMIBHOCTHIO BO3HUKAIOIIETO
panukana. Hambonee cTtaOuUIbHBI pajuKaibl ¢ HECHApPEHHBIM DJICK-
TPOHOM y TPETUYHOTO aToMa yIJiepoja, U Mo3ITOMY OHH Jierde oopa-
3YIOTCA. Y CTOMYMBOCTb PAJIMKAIIOB YMEHBIIAECTCS B PSAY:
TPeTHYHbIe > BTOPUYHBIE > MEPBUYHBbIE > METHJILHbBIN PalKaJl.

DTO CBSI3aHO CO CTETEHBIO JIETOKAIN3aIMU HECIIapEHHOTO dJIeK-
TPOHA B YaCTHIIC.

1. TanorennpoBanne — 3aMelIeHne BOJOPOJIHBIX aTOMOB Trajo-
reHamMu. CKOpPOCTh peaKIluu yMEHbIaeTcs B psiay ramoresos: F > Cl
> Br > 1. Jlnsa ¢Topa peakuusi HAET CO B3PHIBOM, IIOITOMY ITPUMECHSI-
10T pa3daBicHUe PTopa a30TOM HIM IMPOBEICHHE PEaKIMHU B KUIKOM
daze (pacTBOpUTEIN — MOTUPTOPIPOU3BOIHBIC YIIIEBOIOPOIOB):

CH, +4 F, > CF4,+ 4HF.

XJop pearupyer C ajkaHaMH TOJIBKO IIOJl BIIMSIHUEM CBETa,
HarpeBaHusl WJINA B NPUCYTCTBUM KaTaau3aTOPOB. OJTO IO3BOJISAET
IPOBOAUTH MOCIIEI0BATENBHOE 3aMEIICHHE:

CH, + Cl, - CH;C1 + HCI
CH;Cl + Cl, »> CH,Cl, + HC1
CH,Cl, + Cl, - CHCI; + HC1

CHCI; + Cl, »> CCly + HCI

H. H. CeMmeHOBBIM yCTaHOBJICH LEMTHON PAAUKAIbHBIN MEXAHU3M
pEeaKLuu:

Cl, — 2 Cl® (3apoxaeHue 11enn)
CH,4 + Cl®* — ¢CH; + HCI (poct uenn)
*CHj; + Cl, — Cl® + CH;CIl (poct uenn)
2 Cl® — Cl, (oOpbIB 1IETIN)
2 *CH; — C,Hg (0OpbIB LieTN)
*CHj; + Cl®* — CH;CI (o6psIB 11emn)

13



2. CepHas KuCIIOTa IPU KOMHATHOM TEMIEPATYPE HE ICHUCTBYET
Ha QJIKaHbl, a MPHU HArpe€BaHUM OHA JICMCTBYET KaK OKHUCIIUTEIb.
JlpiMsIiasi cepHasi KHCJIOTa C BBICIIMMHM mapaduHaMu o0paszyeT
CYyJIb(POKHUCIIOTHI:

R-H + H,SO, > R-SO;H + H,0.

Ha npaktuke Oosbllioe 3HaYeHHE MPUOOpETaeT Crocod MmpeBpa-
mieHus mapa@uHOB B CYJIb(OKHUCIOTH M MX MPOU3BOAHBIC PEAKITUSIMHU
CYJIb(POXTOPUPOBAHUS U CYJIbPOOKUCICHUS:

R-H + SO, + Cl, > R-SO,Cl1 + HCI
R-H + 2 SO, + O, + H,O - R-SO,0H + H,SO,

st 3TUX peakuuii coxpaHsieTcsi U30UpaTeIbHOCTh: 3aMELICHHE
aToMa BOJOPOJIa JIETYE NMPOTEKAET Yy BTOPHUYHOIO YIJIEPOJHOTO aTo-
Ma, 4€M y TIEpBUYHOr0. BOMOpObl y TPETUUHOTO YIJIIEPOJHOIO aTO-
Ma HE 3aMEIIalTCA BCIEICTBUE CTEPUUYECKUX (PAaKTOPOB: 3aTPYJHEH
NOAXOJI PEarupyrolle YacTUllbl K 3TOMY aroMmy Bogopoja. Karamnu-
3aTopaMu CyJIb(POXJIOPUPOBAHUS (B OTCYTCTBUE CBETA) CIyXkaT Opra-
HUYEeCcKue nepekucu. Peakius cysib(oXJIOpUPOBAHUS UMEET LEMTHOU
paavKadbHbIA MexaHu3M (Sgr). DTa peakius UCIIOIb3YyeTCs JJIsl MOJy-
YEHHS 3aMEHUTEJICH MbLJIa, CTUPATBHBIX TOPOIIKOB:

R-SO,Cl1 + 2 NaOH — R-SO;Na + NaCl + H,O.

3. HutpoBanne — peakuus 3aMelleHHs aTOMOB BOJOPOJA
Ha HuTporpynny (M. . Konosaios, 1888 r.):

R-H + HO-NO, - R-NO, + H,O0.

KonneHtpupoBanHasi a30THasi KUCIIOTa UM CMECh KOHLIEHTPHUPO-
BaHHOW a30THOM M CEpPHOM KHUCJIOT (MeJaHX) OKHUCISIET MnapaduHsl.
HurtpoBanue >xe TPOBOAAT pa3z0aBICHHOW a30THOM KHUCIOTOM.
B peakiuto xxunkohazHOr0 HUTPOBAHHUS BCTYMAOT BCE YIJIEBOAOPO-
IIbI, OJJHAKO CKOPOCTh PEAKIIMM HEBEJIMKA M BBIXOJIbl HUTPOCOEIUHE-
HUW HU3KHE. 3aMENICHHE BOJOPOJA JIETYE MPOTEKAET Y TPETUYHOTO
yraepoaHoro atoma. Peakiusi conpoBokaaeTcsi 00pa3oBaHUEM MOJIH-
HUTPOCOEAUHECHUN W OKHUCIUTEIbHBIMU TMIPOIIECCAaMU JO CIUPTOB,
aNbJETUI0B, KETOHOB, KUCJIOT. B MPOMBIIIUIEHHOCTH NPUMEHSIOT Ia-
podazHoe HUTPOBAHKE — HAPaMH a30THOM KHMCIOTHI ipu 250-500 °C.
B sToM ciyuae TepsieTcsi M30UpaTEIbHOCTh PEAKIUU, KPOME 3TOr0

14



npotekaeT kpekuHr napaduHoB (C—C-pacuiersieHue), B OCHOBHOM
00pa3yroTcsi MOHOHUTPOCOEIMHEHUsI. Peakius HuTpoBaHus napadu-
HOB — 3TO PAJAUKaIbHBINA MPOILECC. ATAKYIOIIEH YaCTUIICH SBISETCS
muokcup azota (NO,), KOTOPBIH COAEPAKHUTCS B A30THOM KUCIIOTE.

4. Oxucnenne. Takue OKUCIWTENIH, KaK KHUCIOPOJA BO3AyXa,
KMnO4, K,Cr,O; u np. okucisior napadyHbl TOJIBKO IPH BBICOKHX
TEMIIEpaTypax C pa3pblBOM YIJIEPOIHOM IIEMK U 0O0pa30BaHUEM B OC-
HOBHOM KHUCJIOT. et Takke mporiecc AeKkapOOKCUIMPOBAHUS C BhIJIE-
nenueM CO,. Tak kak npu OKUCICHUHM HU3IIMX NapaduHOB TpeOyeTcs
BBICOKAsi TEMIIepaTypa, TO MPOIECC MO yhparisieM. B mpombliiieH-
HOCTH HCIOJIE3YIOT OKHCJICHHE BBICIINX MapauHOB He(PTU TO CHUHTE-
TUYECKUX BbICIIUX KUPHBIX KHUCIOT (CXKK), KOTOpbie HCHOIB3YIOT
B MBLIOBAPEHHOM NpoMbinuieHHocTd. Temmeparypa peakuuu 150 °C,
KaTaau3aTop — COEIMHEHUs Mapranua. Hapsay ¢ pa3imyHbIMU KUCIIO-
TaMu 00Pa3yIOTCsl OKCUKUCIIOTHI, AJIbJICTHbI, KETOHBI, CIIUPTHI U JP.

5. Kpekunr yrinesogoponos. IIpu temneparypax Beie 1 000 °C
BCE MPEEIbHBIE YIIIEBOJAOPOAbl pACHaJalOTCs HA YIJIEpPOa U BOO-
poa. Ha 5ToM 0CHOBaHO MPOU3BOJICTBO JACIICBOM ra30BOM CaXKU U BO-
nopojia. B omnpeneneHHBIX YCIOBUAX YAACTCA OTIEISATH MPOMEXKY-
TOYHBIE TTPOAYKTHI, HAPUMEP aleTWIeH. Ero mojgy4aroT U3 METaHa.
CtpoeHue yriieBoJ0OpOJIOB U UX MOJICKYJISIpHAs Macca CKa3bIBAIOTCS
Ha TeMIlepaTypax Haudajia ux pasjioxeHus. Yem OobIie MOJEKYJISp-
Hasg Macca, TeM Jjerde uuer pasinoxenue. [Ipu 300-700 °C npenens-
HBIE YTJIEBOJIOPOIbI 00pPa3yIOT CIOKHYI0 CMECh MPEE/IbHBIX, HEMpe-
JETBHBIX W apOMaTHYECKHX YTJIeBOAOPOAOB. OCHOBHBIE peaKIuu
IPU KPEKUHIe — JIETUJIPOT€HU3aIMs YIIIeBOJAOPOJa U Pa3pbIB yriie-
POJHOM 1IeTH, HaITpuUMep:

CsH;;, > C;Hg + C,Hy
CsHy; — CsHyp + H,
C6H14 —> C6H6 +4 HZ

BBenenne karanmzatopa B IPOIECC MOXKET CHJIHBHO HU3MEHUTH
HalpaBJIeHUE peakiuu. Hampumep, miatuHa yCKOpSET Mpolecc Jie-
TUAPOTCHU3AINH, XJIOPU/] aTFOMUHUS — U30MEpHU3aAIIUH.

Omoenvnvie npeocmagumenu. MetaH — OCHOBHAsI 4acTh MPHU-
POJHBIX U TIOMYTHBIX Ta30B. XUMHUUYECKOUN MPOMBIIIJIEHHOCTHIO TIepe-
pabaTbIBaeTCd B OCHOBHOM B aIleTHJIEH, Ta30BYyIO0 caxy, ¢Top-
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U XJIOPIIPOU3BOJHBIE (MCIOJB3YIOTCA B KayeCTBE pPacTBOpUTENEH
Y UCXOJHBIX MOJYNPOJYKTOB B CUHTE3€ XJIAJ0areHTOB), CUHTE3-Ta3,
METaHoJI, (hOpMalIbACTH/I, IJIACTMACCHI, CUHWIBHYIO KHUCJIOTY, BO-
JIOKHA, KAYYyKH:

CH,; - CO + H, - CH;0H —» CH,0 — nmiaacrMmaccsl
CH, + NH; > HCN — CH,=CH-CN — cCHHTeTH4YeCKO0€ BOJIOKHO, KAY1yK

Cmech mpormaHa W OyTaHa HCMOJB3YeTCsl B OBITY (TOIUIMBO).
B nocnegnue roapl OyTaH MCMONB3YETCS MPU MOJTYUYEHUH YKCYCHOM
KUCJIOTBl peakiuend okucieHus. Kuakue yriieBOAOPOIbl MPUMEHS-
IOTCSI KAK MOTOPHOE TOIUIMBO, BBICIIME TBEPAbIC TTapadUHBI UCIIOIb-
3YIOTCA KaK CMa304HbI MaTepual.

KonurtpossHBIE BOIIPOCKHT H 3aAaHHA

1. HazoBure yriieBogopOasI:

CH,

B
H 2
Heo S¢” e e, _c|l_c_ _cH,
I H, HC H ? ¢
C 2
HC H CH, CH,
CH CH, CH
C|H3 Hz(lj/ 3 H, | 3 | 3
C._H_C C
_C _C HC SCTHYCTH T CH,
H,C H™Cc”H CH, I H,
H, : CH

2. Ectb nu cpeny npuBeIeHHBIX HUXKE GOPMYIT OMHAKOBBIE, OT-
JIMYAIOIIUECS JIUIIB CIIOCOOOM HAITUCAHUA?

CH C,H CH
‘ 3 ‘2 5 | N " (‘szs
C C C.g €. _CH,
a) C,H, H c H CH, 6) BLC H Cc™ ¢ B) B
H, C\Hz H, (C,H,),CH~ ~C H CH,
H,C™

3. Hanumure cTpyKTypHBIE (DOPMYJITBI U30MEPHBIX YTIIEBOI0PO-
noB coctaBa CgH;g ¢ mecThio yriiepoAHBIMUA aTOMaMU B TJIABHOM 11€-
nu. HazoBure nx no Homenknarype MIOITAK.
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4. CKONBKO CYIIECTBYET TPETUYHBIX TE€ONTUJIBHBIX PaJUKaJIOB,
HE UMEIOLIMX IPYTUX TOYEK PAa3BETBICHUS, KPOME TPETUYHOTO aTOMa
yriaepoaa?

5. Hanumwure peakuuu moiay4eHHUs TeKCaHa U3 CIEAYIOLIUX CO-
CIVMHCHUN:

a) CH3-CH2-CH2-CH2-CH2-CH2-COONa

0) CH3-CH2-CH2-CH2-CH=CH?2

B) CH3-CH2-CH2-Br.

Paccmotpute Mmexanusm peakiuu Bropia.

6. [TonyunTe 37€KTPOIU30M BOJIHBIX PACTBOPOB KAJIIMEBBIX COJICH
OPTraHUYECKHUX KUCIIOT COOTBETCTBYFOLIETO CTPOCHHUS:

a) oTaH; 0) OyTtaH; B) 2,3-TMMETUIOyTaH.

PaccMmoTpuTe MeXaHU3M 3TOM PEAKIIMK HA MPUMEPE MOJYUYCHUS
ATaHa.

7. Kakue yriaeBogopopl Moyyarcs

a) TIPU JICKTPOIU3E KATUEBON COTM YKCYCHOM KUCIIOTHI;

0) mpu HarpeBaHWHW HATPUEBON COJIM MPOIMAHOBOM KHCIIOTHI
C TBEPJIOHM LIETOYbIO?

Hanumvre ypaBHEHNs peaKLnil.

8. Kakue yrieBoopoabl 00pa3yroTcs pu IEUCTBUM METaJLIAYe-
CKOT'O HaTpH4:

a) Ha U300y TUIIOPOMHUT;

0) cMmech 1-Hioa-2-meTunmnponaHa u 2-ioanponaHa?

Hanuinre ypaBHEHUs peaKkLnid.

9. 3anoyiHUTE CXeMY MPEBPaALICHUM:

1 Mo Cl, Na 1 moss Cl, Na

>» A —— > B >» C —2>» D
hv hv

10. CocTtaBbTe CTPYKTYypHBIE (DOPMYJIBI BCEX U30MEPOB I'eKCaHa.

11. Beruncnute 00beM MeTaHa (H. y.), TTOJTYUYEHHBIN TIPU THIPO-
nu3e Kapouaa amroMUHUSL Maccor 72 r. MaccoBasi 107151 BbIXOJ1a TIPo-
nykra peakunu pasHa 80 %.

12. Beruuciure maccy anerara HaTpus, 3aTPa4y€HHOTO Ha MOJIY-
yeHue Metana maccoi 80 r mpu Bbixojie npoaykra 70 % oT TeopeTu-
YECKH BO3MOKHOTO BBIXO/JIA.

13. Hanmmnre ypaBHEHHs] peakluid, HA30BUTE BCE COEAUHEHUS.
Paccmotpute Mmexanusm peakiuu (2).

CH,
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Br,, hv, T .

= 2-bpom-2,5-numeTnirekcan

2)
DJICKTPOJIU3 |
(1)
HNO,; (pa30.), T .. P... —E

3)

14. Haniunre ypaBHEHUS PEaKLU:
Bry, 127°C, hv _ Na . Jlernnpuposanne B
CHTCLTTn T e 3)

15. Harmimmre ypaBHEHUS peakii [UTsd TIPEBPALICHUM:

H-OyTHIIOpOMUT (‘7_) CYHB(POXJIE)?},))HpOBaHHe
2-0yTten ? Oyman — XJIOPHPOBAHHE ?

(2) (4)

16. 3aBUCHUT JIM CKOPOCTh MPOTEKAHUS PEAKIIMU AJIKAHOB C rajio-
reHamMy B ra3oBod ¢aze (eciau Ja, TO Kak): a) OT TeMIEepaTyphl;
0) OCBEIICHHOCTH;, B) MPUCYTCTBUS KHUCIOPOJA; T) IHS HEICIH;
1) ¢dassl JIyHBI; €) MaTepuaia CTEHOK peakTopa; ) (popmsl peakTopa?

17. Kakne MOHOHUTPONPOU3BOJHBIE U30MEPHBIX NMEHTAHOB IT0O-
Jy4aroTCd MOpU HUTPOBAHUM B YyCIOBUSAX peaknuu KonoBasioBa?
Hanuimre ypaBHEHUs peaKkLnid.

18. HazoBure coequHeHus:

Br H, | 3
H,C—C C
Br E_CHz

19. Chopmynupyiite Teoputo Hanpsikenus: baiiepa.

20. [TonyunTe UUKIONPONAH BHYTPUMOJEKYJISIPHOW pEAKIUEN
Bropua.

21. Hanuimre peakiiyy HUKIONponaHa U UKIOreKcaHa ¢ OpoMoM.

22. M3o0pa3zute koH(MOpMAllMM LMKJIOTEKCAaHA U  YKaXKUTE
Han0oJiee yCTOMYUBYIO KOH(POPMAITHIO.
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AormoAHuTreAbHBIE 3aAAHUA

l. Hamumure MexaHu3M xJjiopupoBaHus 2,2,3,3-TeTpaMeTuI-
Oytana. Paccunraiite TEIIOTy peakiil OTACIbHBIX CTAIUuM, YKAKUTE
MeJUIeHHYI0 cTaauto. OObsCHUTE, MOYEMY pEeaKIUs XJIOPUPOBaHUS
IPOTEKAET NMPU KOMHATHOM TeMmIlepaType, a peakius OpoMUpOBaHUs
— mpu + 127 °C.

2. Kakue ankuibHbIE paJiMKajibl MOTYT OOpa30BBIBATHCS B Peak-
MM OpOMUPOBaHMS U3 MOJIEKYJbl 4,5-nunponuioktana? CpaBHUTE
UX YCTOMYMBOCTD, JETKOCTh 00pa3oBaHUs. YKaXKUTe HauOoJee mpoy-
Hyt0o C—H cBs3p B maHHOM coennHeHUH. PaccunTaiTe NpOLCHTHBIN
COCTaB MOHOOPOMITPOU3BOAHBIX, 00PA3YIOIIUXCS B PEAKITUH.

3. IIpu cBOOOAHOpATUKATHEHOM CYIb(OXJIOPUPOBAHUU COCTUHE-
Hug OpyrtTo-popmynbl CoHyy 00pa3yroTcss TOJBKO JBa MOHOCYJIb-
dboxyoprpou3BoaHbIX. M300pazute CTpyKTypHbIE (DOPMYJIBI ITUX
IPOAYKTOB M KOJIMYECTBEHHO OLCHUTE UX COOTHOMLIEHUE. [IpuBeaure
MEXaHU3M CBOOOJHOPAIUKAIBHOTO CYJIb(OXJIOPUPOBAHUS YTJIEBO-
JTOPOJOB. YKAXUTE JUMHUTUPYIOIIYIO CTAAUIO TIpolecca.

4. CBOOOHOpAIUKAIBHOE XJIOPUPOBAHHUE XJIOPIIUKIOTEKCaHa
JaeT HeOOoIbIIoe KoJnuecTBO coeauHenus E.

E

OObsicHuTe ero oOpazoBanue. Kakoe KoJIM4eCcTBO cTepeon3oMe-
pPOB BO3MOXHO yisi CTpYKTypel E? M300pazute kaxablii MpOIyKT
B HanbOoJiee yCTOMYMBOUN KOH(POpMAIUHU.
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Tema 3

DTHACHOBEIE I ANEHOBBIE YTAEBOAOPOABI

OTUJIECHOBBIMU YTJIEBOJOPOJIaMH HA3bIBAIOT TAaKUE YIJIE€BOJAOPO-
TIbI, B MOJIEKYJIE KOTOPBIX COAEPKATCS YIIE€POAHBIE aTOMbI, 3aTpayuu-
BAIOIIME HA COEAUHEHHUE C COCEIIHUM YTIJIEPOJHBIM aTOMOM JIBE Ba-
JIEHTHOCTH, T. €. o0pa3yloliue OJHY JABOMHYIO CBS3b. DTUJICHOBBIC
YTJIEBOJOPOALI 00PA3yIOT TOMOJOTHYSCKUM psif ¢ obIel Gpopmyaoit
C.H,,, pononayansarkoM KoTtoporo siBysiercs atuiieH (CH,=CH,).

VY ankeHoB aToMbl yriepoda MNpW JBOMHOM CBSI3M HAXOIATCS
Bsz-FI/I6pI/IILHOM cocrosinuu. JlnuHa cBsa3u C=C papHa 0,134 HM
(mma C—C 0,154 um). CTpyKTypHas U30Mepus sl Psija dTUIECHOBBIX
YIJIEBOAOPOJIOB HAUYMHAETCS C 4-r0 4i€Ha, HO H30MEPOB OOJIBIIIE,
YeM y aJIKaHOB. DTO CBSI3aHO C CYIIECTBOBAaHHWEM HM30MEPHUHU IOJIOXKE-
HUS IBOMHOM CBSI3U:

CH,=CH-CH,-CHj; (0yten-1) u CH;-CH=CH-CHj; (0yTen-2)

Kpowme toro, B psiay oyieMHOB UMEET MECTO MPOCTPAHCTBEHHAS
n3oMepus (reoMeTpuueckas Wil yuc-mpauc). ITO MPOUCXOIUT I10-
TOMY, YTO T-CBSI3b HE JOMYCKAET CBOOOHOIO BpaIlEHHUSI BOKPYT CBSI-
3u. [Juc-u3omepnl cojaepkKaT OMNpPEACTICHHbIE aTOMbl WJIM TPYIIIbI
aTOMOB IIPU YIJIEPOAAX C IBOMHOM CBSA3BIO 110 OAHY CTOPOHY OT 3TOU
CBSI3U, MPAHC-U30MEPHI — T10 Pa3HbIE CTOPOHBL:

H\ /H H\ /CH3
c=C c—C
/ \ / \
CH, CH, CH, H

yuc-2-0yteH mpanc-2-0yTeH

ITo cucremaTnyeckoit HOMEHKJIAType Ha3BaHUs 0Jie()UHOB 00pa-
3YIOT U3 Ha3BaHUU aHAJOTMYHO MOCTPOEHHBIX mapadUHOB, 3aMEHSS
«-aH» Ha «-€H», IPUYEM JOMOITHUTEIbHO HMU(PON yKa3bIBaeTCs, MO-
CJIE KaKOr0 aToMa yTJIepoJia CTOUT JIBOMHAS CBA3b. 3a TJIABHYIO €I
IIPUHUMAIOT CAMYIO JUIMHHYIO LIENb C JBOMHOU CBs3bI0. HyMepanuto
YIJIEPOJHBIX aTOMOB HAYWHAKOT C TOTO KOHIA ILEMH, K KOTOPOMY
IIBOIHAsI CBA3b OJIMKE.
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Cnocoowvt nonyuenus

1. B npupoge onedunsl BcTpeuaroTcsi B HEKOTOPHIX HeTsax. Mx
BBIJICIISIFOT M3 TIPOJYKTOB KPEKUHTa HEQTSIHBIX TUCTHILIISATOB Pa3roH-
kot (C, — C4), u3 razoB kokcoBanus yrisa (C, — C;). Pactymiue 1o-
TPEOHOCTH B oJiepUHAX TPHUBEIU K CO3JAHUIO pA/la TEXHUUYECKUX
crioco00B X TMOYyYEHUS — ACTHAPOTCHU3AIMEH TPeNeIbHBIX yTie-
BOJIOPOJOB Ha OKUCH Xpoma (KaTaju3aTop):

C4H10 - CH2=CH-CH2-CH3 + H,.

2. B nabopatopHbIX YCIOBHUSX OJIEUHBI MOJYUYalOT ACTUApATa-
el cnupToB. B KadecTBe KaTalIM3aTOPOB JETHApPATAIIAN HCIOJIb-
3YIOT pasiinyHble KHUCJIOTHI (CepHYyl0, (HochHOpHYIO), KHUCIBIE COJIH
KHSO,, conu amomunusa u ap. Haubomnee jgerko aeruaparupyroTcs
TPETUYHBIE COUPTHI, KOTOPBIE YACTO OTHICIUIAIOT BOJY YK€ IPHU IIe-
peronke. OTHIEIUIEHUE BOABI OIMPEIEISIETCS MMPABUIIOM 3aulieBa: BO-
JOPOJT OTHICILISAECTCS OT OJIMbKalIero yriaepojaa, HauMeHee TUIpore-

HHU3UPOBAHHOTI'O.
s H,SO GHs
~CH_CH;, = . (IE\ CH
H,C H C|: "H.O H3C/ Segr
OH ’ H

3. OneduHbl MOTYYAOT U3 TATIOT€HOMPOU3BOAHBIX YTIIEBOIOPO-
OB OTHICIJIEHUEM TaJOr€HBOJAOPOJOB IO TMpaBwily 3aiilieBa
noj aeiicteueM chuptoBoro pactBopa menoun (NaOH, KOH)
WJIU TJIOTEHOB MPU KUMSTYEHUU C ITUHKOM:

T KOH GHa
_CH_CH, L7 e
—
H,C H CI) ROH HsC/ N
Cl H
Br
[
_Co Zn E
H,C H CH, — T HCT SCH,
Br

4. B nabopaTopHON NpakTUKE WMHOTJIA UCIOIb3YyeTCSd METOJ| Ce-
JIEKTUBHOTO THPUPOBAHUS allETUIIEHOBBIX YIIE€BOJOPOJOB B OJe(U-
HbI BOJOPOJIOM Ha NMAJUIAIUEBOM KaTaJau3aTope:

CH=CH + H, »> CH,=CH,.
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QDuzuueckue ceoiicmea. Onepunbl C,-C4 — razpl, Cs-C7—
KUIKOCTH, nalee — TBepable BemecTBa. [LMOTHOCTH oJeduHOB
MEHbIIIE E€UHUIIBI, HO OOJIbIIIE, YEM COOTBETCTBYIOIIUX MapaduHOB.
PacTBOpuMOCTh B BOJIe MaJia, HO BBIIIIE, YEM Y Mapa(uHOB.

Xumuueckue ceonicmea. OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM,
ONPENICIIAIONIM PEAKIIMOHHYI0 CIIOCOOHOCTh OJC(UHOB, SBISCTCS
JIBOITHAs CBsA3b. [{71s1 osleUHOB XapakTepHbI PEaKIMK MPUCOSTUHEHUS.

1. Ilpucoenunenne Bogopoaa (THAPUPOBAHUE) B MPUCYTCTBUU
katanuzaropa (Pt, Pd, Ni):

CH,=CH-CH,-CH; + H, —» C,H,,.

2. Ilpucoenuuenre ranoreHoB (raysoreHupoBanue). Ilpu stom
MPOUCXOAUT OO€CI[BEUUBAHUE OPOMHOM BOJbI — KadeCTBEHHAs pe-
aKIIUsl Ha KPaTHYIO (JIBOMHYIO) CBSI3b:

CH,=CH, + Br,-— CBrH,-CBrH,.

3. [IpucoeauHeHrne rajoreHOBOAOPOAOB (TUAPOrajJoreHupoBa-
Hue). Peaknus mporekaer mo mnpaBuily MapKOBHHUKOBA: BOJOPOI
OPUCOETUHSIETCA MO MECTY pa3pbiBa JBOWHON CBSI3M MNpEUMYIle-
CTBEHHO K HauOosiee THUIPOTCHU3UPOBAHHOMY aTOMy yTJIepoja
(1711 HOHHOM peaKIIvm):

CH;-CH=CH, + HC] = CH;-CHCI-CH,,

4. Ilpucoenuuenne BOJbI (THUApATAIUS) MPOTEKACT MO MPABHITY
MapkoBHUKOBA. Peakius nmpoTekaer B MPUCYTCTBUU KaTaJIM3aTOPOB
kucioro xapakrepa (H,SO,4, H3PO4 u ap.):

H, + 2

H
H CH
HBC,C\E//CH2 + I_I,OH . H3C/ \CI:

OH

5. OKUCHSAIOTCS aTKEHBI PA3JIMYHBIMHA OKHUCIUTEISAMU, B 3aBUCH-
MOCTHU OT UX MPHUPOJBI U YCIOBUN peakiuu 00pa3yroTcsl pa3inuHbIC
NPOAYKThI OKUCIICHUSA:

a) OKHCIIEHHE pa30aBJIEHHBIM BOJHBIM pacTBopoM KMnO, —
KAQ4ECTBEHHAS PEAKIHs HA IBOMHYIO CBS3b:

~CH,

O] H,
-CH - PION
2 HZCI; OH

OH
OTHICHI'JIMKOJIb
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0) OKHCIIEHHE KOHIICHTPUPOBAHHBIM BOJIHBIM pacTBOpoM KMnOy
WJIA JPYTAMU CHJIBHBIMUA OKHUCIUTEIISIMA IPUBOAUT K pa3pbiBy JBOM-
HOM CBSA3MU:

H
[C] O
H3C\C/,C\CH —_— I + _COOH
[ 3 H C/C\CH H3C
CH, 3 3
2-MeTUN-0yTeH-2 JTUMETHIKETOH YKCYCHAsl KUCJIOTa

B) KHCIJIOPOJ BO3AyXa B MPUCYTCTBUM Ag (KaTaanu3aTop) OKUCIIS-
eT oyie(hMHBI 40 OKHUCEH (SIOKCHUJIOB):

[O]
H C/’CHZ —_— /O\
2 Ag H,C—CH,

OKHUCH OTHIICHA

') 030HUpPOBaHKE MO ['appuecy — MeTOj] YCTaHOBJICHUS CTpOe-
HUS 0JICPUHOB:

CH3 03 H3q /O\ . H+ O H
! o -G cHCHs , I a
/C\\ /CH3 H3C \ / -Co + H C/ \\O
HC G 0-0 H,0 H,C” ~CH, '

6. PeaKI_II/IH MOJIMMECPHU3allui — IIPOLCCC 06p2130BaHI/I$I BBICOKO-
MOJICKYJEIPHBIX BCHICCTB ITYTEM COCANMHCHUA APYT C APYT'OM MOJICKYJI
HCXOIHOI'O HU3KOMOJICKYJIAPHOIO BCIICCTBA MOHOMCECPA

n CH,=CH, — (-CH,-CH,-),,,

IJI€ N — CTEINEHb MOJUMEPHU3ALIHH.

JIneHOBBIE YIIIEBOXOPOIABI COAEPKAT B CBOEU MOJIEKYJIE [BE
nBoiHble cBs3u. O6mas popmyna romonorudeckoro psaa C,Hy,o.
B 3aBUCHMOCTH OT B3aMMHOTO PACIMOJIOKEHUS IBOMHBIX CBSI3EU JIHE-
HBI Pa3CNSAIOTCA HA TPU THUIA!

1) ¢ kymynupoBaHHBIMH (Y OJTHOTO aToMa yriiepoja) ABONHBIMU
CBSI3SIMU;

2) ¢ CONpPSKEHHBIMU (KOHBIOTUPOBAHHBIMHU ) IBOMHBIMU CBSI3SIMU;

3) ¢ U30JIMPOBAHHBIMH JABOWHBIMU CBSI3SIMHU.

ITo cucremaTnuecko HOMEHKJIATYpE Ha3BaHUE JAETCS TaK XKe,
KaKk W ojeduHaM, HO BMECTO cypdukca «-eH» HNPUMEHSETCA
«-aaueH» (yKa3blBaeT Ha HAJIMYHME ABYX JABOWHBIX cBs3ei). [lomoxe-
HUE JIBOMHBIX CBSI3€M yKa3bIBaeTCs ABYMs mubpamu. JJIs HEKOTOPHIX
JIMECHOB COXPAHWINCh JMIIMPUYECKHUE WU CTApbI€ PAMOHAIBHBIC
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HazBanusa (CH,=C=CH, — annen, CH,=CH-CH=CH, — nuBuHuI,
CH,=C(CH;)CH=CH, — u3orpeH).

Cnocoowst noyuyenus oueunua

1. JeruapupoBanue OyTaHO-OYTUJICHOBBIX cMeceil (MeTon

bri3oBa):
H
2 kat H
C CH H
NV -.C. CH, C CH
"W sooeo0 ML TG H,C” \cH:” 2
2

2. Meton C. B. Jlebenena (1932 r. SpocnaBip CK-1):
2 C;Hs;0H » C4H¢ + 2 H,0 + H,

3. U3 anetniiena

a)
2+
Hg ICI)
ezt + B0 —= ¢
H,C™ H
2 CH.CHO il Ton i o,
—_— —_—
3 C C /C\ /C\
HC H>C” "H kat H,C H™C™ "OH
2 2
(I)H H H,PO, H
2 e —— C CH
C Co PR AR
H.C H>C” ~OH HC™ G
H2
0)
Cu,Cl, H,
HC//’CH + 2 CHO —> HO,C\C///C\C,OH
H2
gz c. _on _ 2 22 OH d _cH
- Z N ~ ~
2 2 2 2

Cnocoo6wl nonyuenus uzonpena

1. JleruapupoBaHue U30MEHTAH-U30AMUIICHOBBIX CMECEN
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2. Peakuus [Ipunca — ®apOepoBa (OCylIeCTBICHA B MPOMBIIII-
JIEHHOCTH):

H
2
(I:H3 H,SO, O’C\o H,P,0; CI)H3
_Cs + 2 CHO — [ [ —_— + HO
H,C” SCH, 2 25% HZC\C/?’CH?’ sio, H2C//C\C//CH2+ CH,O 2
H, CH,

Xumuueckue ceoiicmea COIPSIKCHHBIX CHCTEM IIOKa3bIBalOT,
YTO COJICPKAIMECS B HUX JBOMHBIC CBSI3M OTJIUYAIOTCS OT M30JIUPO-
BaHHBIX JBOWHBIX CBS3€Ml. ITO OOYCIOBICEHO OCOOBIM XapaKTEpOM
B3aMMHOTO BJIIMSIHUSI HECHACBIIIICHHBIX aTOMOB COIPSIKEHHBIX CUCTEM.
OTH 0COOEHHOCTH CTPOCHHUS COTMPSHKEHHBIX TUEHOBBIX YIJIEBOIOPO-
JIOB BBIPAKAIOTCS B CIIOCOOHOCTH TMPUCOECAUHSATH Pa3IuyHbIC BeElle-
CTBA HE TOJBKO IO OJHOW JBOMHOM CBSI3W, HO U K KpaWHUM aTOMaMm
yTJIEpO/Ia CONPSHKEHHOW CUCTEMBI — 1,4-IPUCOEAUHEHUE C TIEpEME-
IICHUEM JIBOVMHOM CBA3M:

CH,=CH-CH=CH, + HBr —» CH;-CHBr-CH=CH, + CH;-

CH=CH-CH,Br

CootHolieHne oOpasyromuxcsi npoaykros 1,4- u  1,2-npu-
COCJIMHEHUS 3aBUCUT OT YCIIOBUW PEAKIUH, & TAKXKE OT YCTOMYHUBO-
CTHU MOJIYYCHHBIX COCJIUHEHUM.

IIpy HarpeBaHUM AUEHBI CHOCOOHBI  MPUCOCAUHATHCS JPYT
K IpyTY TakuM o0pa3oMm, 4TO OJHa U3 MOJIEKYJ pearupyet B 1,2-mo-
JIOKEHUSX, a Apyras B 1,4-mojokeHusx ¢ oOpa3oBaHUEM IUKJINYE-
CKUX numepoB (peakius [unbeca — Anbaepa):

H,C a
c#Me TESey H.c”“ScH
| + I —_— 2] |
"Csen, ne?™ '_'2C\C’CH:\CH:”CH2
H

2

[IpakTrueckn BaXXHONH OCOOEHHOCTBHIO JUEHOB C COMPSKEHHBIMU
CBA3SMH SIBIIIETCSI CIIOCOOHOCTH MX MOJMMEPHU30BATHCS B KayUyKO-
0100HBIE MPOYKTHI.

KoutpoasHBIE BOIIPOCKHI H 3aAaHHA

1. HazoBuTe cieaytoiiue yrieBo10pOo/bl.
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a) HC _C H CH 0) HC H>C CH

C" H 3 H, 3

oo

CH,
g oo . on
H

€ € C C ‘ CH _c_ _C

B) Hc~ ¢ HCH, r) H3C/H\EI// \?/ *m) HCT ScTH CH,
CH CH

3

2. Hanummmre ¢popMyJsibl TeOMETPUYECKUX U30MEPOB:

a) OyteHa-2;

0) nmeHTeHa-2;

B) 2,5-IUMETUIITEKCeHa-3;

r) 3-MeTWINEHTeHAa-2.

KakoBbI yClIOBUS CYIIECTBOBAaHHUS T€OMETPUUECKUX H30MEPOB?
Kakue Buap1 n30Mepruu alkeHOB BaM €IIE N3BECTHBI?

3. Hanumure peakiuu nojiydyeHus: OyTeHa-2 BCEMU U3BECTHBIMU
BaM crioco0amMu. YKaXuTe YCIOBUSI XUMUUYECKUX PEAKITUH.

4. Kakoll ankeH oOpa3yeTcsi MpeAIOUYTUTEIbHO B KaXOM CIIy4yae
pu 00padoTke pactBopoM KOH B 3TaHOIE ClieyIONINX rajJOreHUI0B:

¢ c & e 5
a) H3C/ \glz/ g 5) H3C/ Hy B) H3C/C\}(|ZI/CH3
CH, Br

KakoB mopsok HM3MEHEHHUsS PEaKIMOHHOW CIIOCOOHOCTU ITHUX
Tpex rajo-reHankuioB? Kak popmynupyercs npaBuiio 3aiiena’?

5. Ilonyunte n10OBIM CIIOCOOOM 2-METHJTNIEHTEH-1 U HanuIIUTE
s Hero peakiuu ¢ Br, 1 HOCI. PaccmoTpuTte MexaHu3M peakiiuii
aneKTpouiabHOrO mnpucoeauHeHus (Ag) Ha TpUMEpe peakiuu
c 6pomom.

6. Kakoil ankeH u3 kaxjoll mapbl Oojiee aKTUBEH B PEAKIUU
NPUCOETUHEHUSI OPOMUCTOTO BOJOPOJA: a) STWIEH WU NPONUJICH;
0) npornuiieH uiu OyTeH-1; B) OyTeH-1 wim n300yTHIEH; I') IEHTEH-2
WK 2-MeTuioyTeH-2 ? Jlalite oObsicHEeHuUE.

7. IlpoBeaute okucieHue OyreHa-1 u rneHTeHa-2: a) KuciIopoaoM
BO3/lyxa 0e3 KataiuzaTopa, 0) KUCIOPOJIOM BO3AyXa B MPUCYTCTBUU
CepeOpSHOro KaTaau3aTopa; B) XpOMOBOW CMECHIO.

8. 3amoJIHUTE CXEMBI CIEAYIOIIUX MPEeBPALCHUM:
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Br

H, | Zn HBr Na

CHCH, 5 A — » B ——> C

a) H,C (|3
Br
CH,
gz (l; KOH H,0 ALO, HOCI
6)Br/ \C/H\CH3 — > A ——— > B —— C —> D
Coupr. H,S0,
p-p

9. Hanmmmre cxemy nosmmepusanuy u3onpeHa. Yem otimya-
I0TCS HATYpaJbHBIN Kaydyk U ryTranepya? UTo Takoe KapOOIenHbIC
OJIUMEPHI?

10. B yeM coctout cymHocTh 3P deKTa CONpsKeHUs] B COSIUHE-
HUAX C CONPSDKEHHBIMU JBOWHBIMU CBSI3SIMU (Ha mpumepe OyTtajaue-
Ha-1,3)? [lokaxxute Ha cxeMme.

11. CoctaBbTe ypaBHEHHE TMOJHOTO OpoMuUpoOBaHUs OyTaaueHa-
1,3 1 Ha30BUTE MPOIYKT.

12. Yepe3 1pyoky ¢ Al,Os; mpomyiien 3Tanon maccoir 100 r.
[Ipu aTOoM monydeH yrieBomopon oosemom 33.,6 1 (H.y.). KakoBa
maccoBas 10 (%) npopearupoBaBiiero cnupra’?

13. CpaBHHUTE MEXaHU3M B3aUMOJICHCTBUA |-TIeHTeHa ¢ OPOMOBO-
JOpPOJIOM B Pa3WYHBIX YCJIOBHUAX: a) B OTCYTCTBUM TEPOKCHUIA,
0) B npucyrctBur ROOR.

14. B pesynbrate o3ononuza C4Hg ObUT mosydeH aneTanbaeru.
YcraHoBHUTE CTPOCHHE MCXOAHOrO coeAuHeHusd. Hamummre ypaBHe-
HUSI pEaKIIMU €r0 030HUPOBAHUS U MOCIEIYIOIEro TUAPOIH3a.

15. Hanumwure ypaBHEHUS peakvil 1Jisl TPEBPAILICHUM:
2N Br,, hv, T KOH, C,H,OH, T__,
HBr A a B —n2 _ 2t -T

D = >
TUJICH 7 3 B 1

YKaXuTe MEXaHU3Mbl PEAKITUH.
16. Kakoit MOHOMEp CHEayeT B3SATh I MOJYYEHHUS OJIMMEPA
CH, CH,
| |
—H,C —C|3 = CH—(|3—CH2—C = CH—?—
|
CH, CH, CH, CH,

17. Ionyuute 1o peakuun Junbca — Ajbpaepa aiayKT, UCXOMs
U3 COEIMHEHNUN:
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C6H5—CH:CH—CH:CH—C6H5 41 CHZZCH—COOC2H5.

18. Ykaxure, A€ NPUMEHSIOTCS 3TWJICH, NPOIWICH, JUBUHUI,
H30IIPEH.

19. Hanummure cxeMy peakuuu MPUCOCAMHEHHUS XJI0POBOA0POIa
K IIPOIIEHY B MPUCYTCTBUU MTEPEKUCEM.

20. Hanumure Ka4eCTBEHHbBIC PEAKIIUU I AIIKEHOB.

AOIOAHHUTEABHBIE 3aAAHUA

1. PaccmoTpute MexaHW3M peakuyd B3aMMOAECHCTBUSA 3,5,5-Tpu-
METHJI- 1 -T€KCeHa C BOJOM, YKOKUTE YCJIOBHUS MPOBEICHUS pEaKIUu
(oOpa3zyercs 1Ba MPOAYKTa, YUTUTE BO3ZMOXKHOCTh MEPETPYIITUPOBKH),
chopmympyiTe IpaBriio MapKOBHHMKOBA B COBPEMEHHOMN TPAKTOBKE.

2. YcranoBute crpoeHue coeamHeHuss A cocraBa CgHpp, ecnm
U3BECTHO, YTO OHO NMPHU KATUIUTUYECKOM THUIPUPOBAHUH ITpEBpaIa-
€TCA B 3-METWIINECHTAH, a NMPOIYKT B3aUMOJCHUCTBUS COCAUHECHUA A
c OpOMOBOJOPOJIOM B TMPUCYTCTBHUU TMEPOKCHIA MPU HarpeBaHUU
C METAJUIMYECKUM HaTtpueM pAaer 3,8-numerwiackadH. Hanummre
YPaBHEHMS BCEX HA3BAHHBIX PEAKIIUN.

3. PaccMoTpuTe CTEpEOXMMHUYECKUIN PE3YJIbTAT PEAKIIUM OTIICTI-
JIEHUsI OJHOM MOJIEKYJIbI OpOoMOBOJOpOJia OT Mme30-1,2-nubpom-1,2-
mudenunyTana. [Ipu pemennn 3a1aun UCMOIb3YUTE OOIICTPUHATHIC
NpPUEMBbl HAIKWCAHUS CTEPEOU30OMEPOB (THUIMA «KO3JIbDY, MPOEKIUU
Hpiomena u dhopmynsl ®uiiepa). Paccmorputre MOHO- U OMMOJIEKY-
JIAPHBIE MEXAHU3MbI PEAKIIUU. BBITTOTHATE TO K€ 3aaHuE IS ONTH-
YeCKH akKTUBHOTO 1,2-nubpom-1,2-audennnstana.

4. ITonyunte no peakuuun ninbca — Anpaepa cienyrouniee co-
CIUHCHUE.

C6H5
C—CH,
0

5. Cmech nentaguena-1,3 (I) u nenraauena-1,4 (II) moaHOCTHIO
npopearupoBaia ¢ 9,6 m (45°C, 110,2 klla) H, B npucyrctBumn Pt
¢ BeieneHueM 46,7 kJIxx terma. Takas ke HaBeCKa CMECH B3aHMO-
nercteyer ¢ 73,51 20 %-ro pactBOpa MaJe€HMHOBOTO AaHTHIPUIA
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B OcH30Jie. Hanuiure ypaBHEeHHsT 00CYyXKJAaeMbIX peakIuid. Y cTaHo-
BUTE COCTAaB CMECHU B MOJBHBIX %. Paccuutaiite sHEpruu rugpupo-
Banus I u Il (x/[>x/mMonb), ecnu npu rugpupoBanuu 0,2 MOJIb SKBU-
MoJisipHor cMmecu  Beiaensietcs 48,1 k/x Ttemma. Onpenenure,
HACKOJIbKO n3oMep I, conmepkammi COnpsyKEHHYI0 CUCTEMY JIBOMHBIX
cBsi3el, ctabuibHee, yeM uzomep Il ¢ u30JUpOBaHHBIMU JIBOMHBIMU
ceszsimu (AE, x/x/monb). Coenudenuss I u II MOXHO MOJy4YUTH
U3 NUIIEPUANHA, HUCIIOJb3Ys INPEBPAILLCHUSA, MMOKAa3aHHbIE HA IIPUBE-
NneHHoU Hmke cxeme. IMeHHo Takum nyteM A. B. ['opMan BnepBbie
YCTaHOBWJI CTPOCHUE MMUITEPUINHA.

O 136. CHyl A 1) Ag>0/H0 5 1n36. CHsl c 1) Ag,0/H,0 to

—_—

N 2 124%N 2)t°

Pacmiudpyiite cxemy mnpeBpamieHuii. Hamuimmre CTpyKTypHBIE
dbopmynel coenunenniit A—C.
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Tema 4

AT1eTHA€HOBBIE YTA€BOAOPOABI

ALIETUJIEHOBBIE YIJIEBOJOPOJIBI COAEPKAT B MOJIEKYJE OIHY
TPOMHYIO CBSA3b MEXAY aToMaMu yriiepoja. OOmas gopmyna romo-
noruueckoro psga C,H,,,. AToMBI yriiepojia B aleTUIICHE HAXOASATCA
B sp-ruOpUIHOM cocTosiHuu, JuinHa cBa3u C—C coctasmsiet 0,12 HM.

CtpykTypHasi u3oMepus Jisl psiia alleTHUICHOBBIX YTJIEBOJIOPO-
0B HauumHaeTcs ¢ 4-ro uieHa. Kpome uzomMepuu yriiepogHOro CKe-
JIeTa, CYIIECTBYET U30MEPHUSI MTOJI0KEHUS TPOMHOM CBSI3U M MEKKJac-
COBasl C IUCHOBBIMU YTJIEBOJIOPOJAMM.

AJIKMHBI Ha3bIBAIOT MO CUCTEMATUYECKOW HOMEHKIJIATYypE, 3ame-
His cyhDUKC «-aH» B HA3BaHWU COOTBETCTBYIOIIUX MPEACIbHBIX yT-
JIEBOJIOPOJIOB HA «-WH», MPU ATOM ITU(PPON yKa3bIBaIOT MECTOIOJIO-
YKEHUE KPATHOU CBS3HU.

Cnocoowbl nonyyenusa. AUECTWICH MOJTy4YalOT U3 KapOWaa Kajb-
I[Ms WK TUPOJIU30M METaHa:

CaC, + 2 H,0 - CH=CH + Ca(OH),
2 CH, » CH=CH + 3 H,
I'omosiorun AlICTHUJICHA ITOJIYYAKOT €ro aJIKUWJINPOBAHUCM, ACTUI-

PUPOBAHUEM ATKAHOB (AIKEHOB) WA OTHIEIIJIEHUEM TaJIOT€HBOIOPO-
JIOB OT MOJINTAIIOT€HITPOU3BOIHBIX:

NaNH, .
2CH ~CNa ' 2C—R
HC 2 —  HC*
-NH,
H
2 H
_CL___CH, K « CH, & _KX
H3C 7 3 —_— HBC/C\C/C 3 — H C/ \\\ /CH3
H, H, H, 3
CH,
oG KOH 2Cs
~N 7 — '
cl”H ﬁ C2H5OH HC CH3

QDu3uueckue ceoiicmea. llepBpie TpU WiIeHAa TOMOJIOTHMYECKOTO
psna — ra3sl. C BO3pacTaHWEM MOJIEKYJISIPHOTO BECA YBEJINUYMUBAETCS
Txun., Ton., yaensHsiid Bec. IImOTHOCTH BbINIE, YeM Yy OJe()UHOB
U nnapauHOB, HO MEHBIIIE €IUHUIIBI.
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Xumuueckue ceolicmea. AICTUICHOBBIC YTIIEBOAOPO/IbI CKIIOH-
Hbl K TPEM THUIIAM PEAKIUU: MPUCOECIUHEHUIO 110 TPOMHOU CBA3H, 3a-
MEIIEHUIO BOJOPOAHBIX aTOMOB Yy YIJIEPOJOB MHPU TPOMHOU CBA3H,
MOJIUMEPU3ALUH.
1. Peakuuu npucoeIuHEHUS UAYT B ABE CTAIUU.
I|3r Br
HC” —2> -CH i Brs ,éH

HG HC™ ™ “Br

[
Br Br

[lepBast cTanus NpoTEKAET HAMOOJIEE SHEPTUYHO. DTA PEAKIHUS SIB-
JISIeTCSl KaueCTBEHHOM Ha KpaTHYIO CBs3b. [ maporajioreHupoBaHHE
(MpycoeAMHEHUE raJIOr€HOBOAOPOIOB) UJIET B IBE pa3/ICIMMbIE CTa/IUU:

HC=CH + HC1 - H,C=CH-C1

XJIOPUCTBIN BUHUJI — KPYMHOTOHHAXKHBIM MPOMYKT OpraHUhYe-
CKOro cuHTe3a. M3 Hero noay4daroT nojauxjaopBUHWI. BTopas cragus
pPEaKINU MPUCOEAUHEHUS UAET MO NMpaBuiry MapKOBHHKOBA:

CH,=CHCI + HCl - CH;-CHCl,

FI/II[paTaLII/ISI — HNPUCOCIUHCHUC BOHLI. N3 AlICTHUJICHA T10J1Y4acT-
Ci ancrajablderua, a u3 €ro roMmoJ01roB — KCTOHBI:

ng+ O
CH I
HC//’ + H,0 HC/C\H
3
2+
C//’CH Hg ?H 9
\ + H,O _— Cs —_—
CH3 H3C CH2 H C/ \CH

AlIeTUJIEH MPUCOCAUHSAECT CUHWIBHYIO KHUCJIOTY, YTO MPUBOIUT
K 00pa30BaHUIO aKPUIIOHUTPUIIA — OUYEHb BaXKHOTO MOHOMEDA.

CH=CH + HCN -» CH,=CHC=N

2. Peakuuu 3amernieHus Bogopojaa (00pa3oBaHKE alleTUIICHHU]IOB).
BonopomHbeie aTombl aleTH/IEHA M €r0 TOMOJIOTOB IIPH yIiIepojaax
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C KpaTHOM CBSI3bIO0 CIIOCOOHBI 3aMeNIaThCs Ha aTOMbI MeTajlia (cepeo-
pa, M€, HATPHsI), YTO YKA3hIBAECT HAa KUCIIOTHBIE CBOMCTBA alleTUJICHA.

HC=CH + NaNH, - HC=CNa + NH;
HC=CH + 2 [Ag(NH;),JOH - AgC=CAg + 2 H,0 + 4 NH;
HC=CH + 2 [Cu(NH;),]JOH - CuC=CCu + 2 H,0 + 4 NH;,

OTH peakIuu CIIY>KaT ISl OTKPBITUS alleTUJICHOBBIX YIJIEBOJI0-
POJIOB, UMEIOIIUX aTOM BOAOPOJA Y TPOMHOM CBSI3U, W IS BBIIEIIC-
HUS UX B YUCTOM BHJIE U3 CMECEM C IPYTUMHU YTIIEBOIOPOIAMHU.

AHAJIOTUYHO CUHMWJIBHOM KHCJIOTE JJIs al€THJICHA MPOUCXOJUT
MIPUCOCANHEHUE K aIbJIETH/IaM U KETOHAM:

_CH Cu,Cl,
HC z + CHzo 7z C

HC=C-CH,-OH + CH,0 - OH-CH,-C=C-CH,-OH

3. [lonmumepuzanusi. ALETUIICHOBBIE YIJIEBOJOPOJBI CIIOCOOHBI
MOJIMMEPU30BATHCSI B HECKOJBKUX HampaBieHusx. [1og Bo3nelcTBU-
eM MeaHbIX KoMIuiekcoB (Cu,Cly) mpoucxoauT JuHeHas TOJTMMEpHU-
3alus aleTUiieHa ¢ 00pa30BaHUEM MPEUMYILECTBEHHO BHUHUJIALETH-
JieHa U TuBMHMIANeTuaeHa (peakus Heronenaa, 1931 r.):

2 HC=CH — HC=C-CH=CH, — H,C=CH-C=C-CH=CH,

MOHOBUHUIALETUIEH TTPUMEHSIETCS ISl TTOTYYEHUs XJIOPOIpe-
Ha — MOHOMEpA JJI1 MaCJIOCTOUKHUX XJIOPOMPEHOBBIX KAyUYKOB:

HC=C-CH=CH, + HCI - CH,=CH-C(CI)=CH,

[Ipu HarpeBaHUM (TEMHO-KPACHOE KaJICHUE) alleTUIIEH 00pa3yeT
O€H30JI C HU3KUM BBIXOIOM:

H. /. 3enmuHCKMI MOKa3all, 4TO B MPUCYTCTBUU AKTHBUPOBAHHO-
ro yrisi oopazoBanue O€H30Ja MPOXOJUT B 0ojiee MITKUX YCIOBHAX
(450-500 °C) 1 ¢ XOpOLIMM BEIXOJOM.

32



4. Oxucnenue. OOeclBeUMBaHUE BOJHOTO PaCcTBOpA MEpMaHTra-
HaTa Kajaus — Ka4eCTBEHHAs pPEaKlUs HA KPATHYIO CBS3b:

3 CH=CH + 8 KMnO, —» 3 KOOC-COOK + 8 MnO, +2 H,0 +
+2 KOH

IIpn okucCIeHMM KOHIEHTPUPOBAHHBIMHU PACTBOPAMH OKHCIIUTE-
JIEW TIPOUCXOIUT PA3pbIB YIIIEPOIHOM LIEMHA MO MECTY TPOUHOU CBSI3HU.

ANETUIEH MPUMEHSIIOT JJIs aBTOT€HHOM CBApKHW METAJUIOB. Xpa-
HAT B Oa/uioHax B Buje pacTBopa B areroHe (300 06/06 arerona)
npu 12—15 aTm.

KonurpossHBIE BOIIPOCKHI H 3aAaHHA

1. HazoBure no nHomenknarype MIOITAK crnenyromme coennaenus

H3C\ H,
a) C—C=CH b) HC—C=C—CH, © HC=C—C
/ / He—c
H,C H,C je—ch,
H,C
C C HC=C gz C
N _ S Hz N\ S o N
d) H,c—C—C=C—CH e c—c=c—cC f) C—CH
/ \ H H, H \
H,C EIZ_CH3 CH,

2. Kakue BUJIbI M30MEPUH XapaKTEPHBI JJIS alleTUIICHOBBIX YTJIe-
BOJI0OposioB? Hamummure cTpykTypHBIE (HOPMYJIBI BCEX H30MEPHBIX
anKUHOB MoJiekysipHoi ¢dopmynsl CsHg. HazoBute nx mo pamuo-
HAIBHOM U CUCTEMATUYECKOW HOMEHKJIATypaM.

3. C noMouipl0 peakiuu ¢ MarHUWTaJIOTCHAIKWIOM MOJIYYUTE
U3 alleTUJIeHa: a) 4-MeTUINEHTHUH-1; 0) 6-MeTHIrenTuH-3.

4. Wcnonp3ys peakiuio aIKWIMPOBAHMS alleTHUJICHA, MOJIYUYUTE:
a) 5S-METUITEKCUH-2; 0) 6-MEeTHUITeNTHH-3.

5. Hanumure peakuuu METUJIALETUIICHA CO CIEAYIOIUMU Be-
mecTBaMu (yKa)KMTE YCJIOBHMS PEaKIMU W HA30BUTE MOJIy4YECHHBIC
COCJIMHEHHs): a) BOJOPOJIoM; 0) OpoMOM; B) OPOMUCTBIM BOJOPO-
JIOM; T) HATPUEM METAJUTMYECKUM; /1) aMMHAYHBIM PacCTBOPOM OK-
cuja cepedpa.

6. Hannmure cxeMmbl peakuuid TUApaTaluu: a) alleTUIICHA;
0) MeTUIAlETUIICHA; B) NUATHIAIETUJICHA; T') U30MPOIIAIICTUIICHA.
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Ykaxurte ycioBus npotekanus peaknuu Kyuepopa. KakoBo ee npak-
TAYECKOE 3HAUYECHUE?

7. C IOMOIIBIO KAaKOW peakIuM MOXHO OTJIWYMTH HM30IMPOMNuUiIa-
LHETWIEH OT MeTUJATWIaleTwIeHa? Hannmmre cxemy peakiuu.

8. IlpuBenure ypaBHEHHsS pPEAKLUM, WLIKOCTPUPYIOIINX AKTHB-
HOCTh aTOMa BOJOPOJia y AllETHJIEHA U €70 MOHOAJIKHUJITOMOJIOTOB.

9. 3anmoaHUTE CXEMBI CIAEAYIONIUX TPEBPALLICHUM:

e KOH Br, KOH [Ag(NH,),]JOH  CHI
B PN C/ \C = A B ——— > C — > D E
a) H
H, Crupr. H30b1TOK
p-p CIIAPT.
pP-p
u CH,
& é H,S0, Br, KOH Na
BI‘/ \C/H\CH3 —_ A — B —— C ——= D H2—>E
6) H, -H,0 H30BITOK C C
CITHPT. Bt~ \C/ H
p-p H,

10. CocraBbTe CTPYKTYypHBIE (DOPMYJIBI CACAYIOUINX COCAMHEHUM:
a) 3,4,4-rpumetwineHTuH-1; 0) 3-sTwirekcun-1; B) OyTuH-1-eH-3.
Hanummre 111 HUX ypaBHEHUS KAUYECTBEHHBIX PEAKIIU.

11. U3 TexHmyeckoro kapOuja KajibIlusg Maccol | Kr moiaydeH
aneTuwyieH ooseMoM 260 1 (H.y.). Omnpenenure MacCOBYIO JOJIIO
npuMece, cojiepKaluxcst B oopasiie.

12. B Tpex cocymax HaxonaTcsi OeclBETHbIE ra3000pa3HbIC Be-
IIECTBA 3TaH, 3TUJIEH, areTuaeH. C MOMOIIbI0 KaKUX KaueCTBEHHBIX
peaKuii MOKHO UX pa3indaTh?

13. O6bem anetuiieHa (B J, H. y.), HEOOXOIUMBIN JIJIs TOJTYYCHUS
22,1 r 6eH3071a ¢ MPAKTUYECKUM BBIXOJI0M 28 %, paBeH ...

14. Hannmmre ypaBHEHUS PEAKIINM, YKAa3aHHBIX B CXEME.

NaNH, . CH,CH,I

Br,, 20 °C, CClI 2 NaNH
x 2 4o A 2 B CH,CHO, KOH

+
| EMnOe 1, enycoon + o, + H,0

15. Ilpennoxkute KaueCTBEHHBIC pEaKIUU ISl TOTO, YTOOBI OT-
JWYUATH CJICAYIOIINE BEIIECTBA, HAXOJISIIMECS B HEMOIAIMHUCAHHBIX
CKJISIHKAaX: T€KCaH, TE€KCEH-2, TeéKCUH-1, nmponuinukionpomnad. [Ipu-
BEJIUTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIMIA.
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16. IIpu ruaparaium Kakux yriieBoJI0poJ0B 00pa3yeTrcs aleToH?
B kakux ycnoBusix? Hanuinre ypaBHEHUS peakivil.

17. Hanuimute ypaBHEHUS PEAKIUN MPOMBIILICHHBIX CIIOCOOOB
NONy4YeHUsl anetuieHa. lne npumensaror anetwieH? Hanwmmre
YPaBHEHHE PEAKLIUU TPUMEPU3ALMH ALECTUIICHA.

18. I3 anernieHa MOMy4YUTE MNOJIUAKPUIOHUTPUII, TOJTUBUHWUII-
XJIOpUA.

19. Oxapakrepusyiite GU3NUECKHUE CBOMCTBA allETUJICHOBBIX yT-
JIEBOIOPOJIOB.

20. CpaBHUTE pEaKIMOHHYIO CIOCOOHOCTh 3TUJICHA U alleTUIICHA
B PEaKIUsAX JJIEKTPODUIBHOTO TpucoeauHeHuss. CpaBHUTE JIMHY
CBSI3M YTJIEPOJl — YTJIEPOJ B 3TUX COCTUHEHHUSX.

AormoAsHHUTEABHBIE 3aAAHAA

1. Coemunenne C¢H o mpu B3aMMOAENCTBUM C aMMHUAYHBIM Pac-
TBOPOM THUIPOKCHIA cepedpa AaeT 0CaJoK CEeporo 1BeTa, a Mpu 030-
Hoym3e mpespamaercs B mypaBbuHyro HCOOH u tpumermiykcyc-
Hy10 (CHj3);C-COOH kucnoThl. YCTaHOBUTE CTPOSHHUE COCTMHEHMS.

2. Ha nmpuBeneHHOM HMKE cXeMe MpeBpalleHUu 3amu@poBaHbl
Ba)KHBIE MIPOMBIIIEHHBIE MPOLECCHI, UCIOJIb3YEMBIE JI MOTYUYEHHUS
pPa3IMYHBIX MOHOMEpPOB. Pacmudpyiite 3Ty cxemy, y4UUThIBas, 4TO
Ha HEM OTCYTCTBYIOT KO(D(PUIIMEHTHI.

N1/ Cu/ Cr
&) Cu C
g am% 22 ons

Cuc12, NH,CI oc = 88,89%

o= 96% Pd/BaSO4 og=11,11%
o = 4y,  AHOMHH
H,0 H— e
H+ 2
2+

Hanummre CTpyKTyphl NOBTOPSIOMINXCS 3BEHBEB IMOJIUMEPOB,
obpazytromuxcs npu noauMmepusanuu coenudenuii E, F, M. Coenu-
HeHUs A U J B 3aBUCUMOCTH OT YCJIOBUH MOJIUMEPHU3AIUU MOTYT 00-

M

1)03

L <———
2) Zn/AcOH Pg{gﬁ%
Cl 500°c

- HCl

oc = 24,24 %
o= 4,04%
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pa3oBbIBaTh MO JIBa THUIIA PETYJAPHBIX mnoJuMepoB. Hanwmmmre
CTPYKTYPbI IOBTOPSIOIINXCS 3BEHBEB ISl KAXKI0T0 U3 HUX.

3. Hanumure hopMyJibl U Ha3BaHUS OPraHUYECKUX COCMHEHUN,
00pa3yIomUXCcsi MpU B3aUMOJICUCTBUM TE€KCHHA-2 CO CIEIYIOINUMU
peareHTaMu:

a) H,, Pd/BaSO,, xunonua | 1) KMnO,, H,O, t°

0) m36ne1ToK H), Ni K) Oytaguen-1,3

B) 1 MoJb Br, 1) H,0, H, Hg2+

r) 2 mouist Br, M) Hg(OAc),, CH;COOH

1) 1 moas HCI H) CH;COCl, AICl;, CH,Cl,, — 40 °C
e) 1 moms HCI, CH;COOH | 0) N-6pomcyknmaumug / CCly, 80 °C
K) 2 mossa HCI ) O3, 3aTem H,O

3) KMnQOy, H,0, 0 °C, pH 7 |p) CsH;SH, NaOH
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Tema 5

ApomaTHyecKue yTA€BOAOPOABI

ApoMaTuyecKuil psJl 0XBaThIBAE€T BCE KapOOIMKINYECKUE CO-
CIMHEHUS, B MOJIEKyJaX KOTOPBIX HMEETCS OCH30JbHOE KOJIbIIO

(puc. 2).

Puc. 2. beH3onbHOE KOJIBIIO

Dta TpyIa aToMOB OOYCIIOBIMBAET OIpeAeSIeHHbIC (hH3UYCCKUE
U XMMHUYECKHE CBOMCTBA COEIWHEHMI, TaK Ha3bIBACMbIN apoMaTHye-
CKuii xapakTtep. Mosekyyia OeH307a COBEPIICHHO IUIOCKAass U HUMEET
dbopMy TIPaBHUIBLHOTO MIECTUYTOJIBHUKA. PaccTosHUS MeXITy aromMaMu
paBsbl 0,139 HM. Yrom mexny BasieHTHOCTsIMU 120 rpag. 9To HOp-
MaJbHBIA BA&JICHTHBIM yroia aToMOB yrjepoja B COCTOSHUU
Sp2-rH6sz[H3auHH, T. €. OEH30JIbHBIA IIUKJI — 3TO IUKJI 0€3 HampsxKe-
Hus. B pe3ynbTare KBaHTOBO-XMMHYECKUX PACYETOB OBLIO YCTaHOBJIC-
HO, YTO MOHOILMKJINYECKHUE MOJMEHOBBIC CHUCTEMBI, UMEIoIIHe (4n + 2)
T-3JIEKTPOHOB (n = 1,2,3...), 00J1a1at0T BEICOKOM SHEPTUEH CONPSHKEHUS
U, CJIEJIOBATEIbHO, aPOMATHUECKUM XapaKTepoM (npaesuo Xwkkens).
CyliecTByeT TOJIBKO OAHO apOMAaTHUYECKOE COEIMHEHHE C (HOpMYJIOi
C¢Hg 1 Tonpko oaun ero romoior ¢ ¢opmynoit C;Hg. Coenunenue
¢ popmyroit CgH( cymecTByeT yxe B BUJE YeThIpex u3oMepoB. M3o-
MEpHUSl CBSI3aHa C BEJIMYMHOM U MOJIO0KEHUEM PAJUKAJIOB:

H

2 CH,
N CH, CH, CH,
CH, cH,  HC
yTHIGeH3on  OPMO-KCUIIOIN Mema-KCuio napa-Kcuiol
(1,2-mumeTtns- (1,3-nureruni- (1,4-mumeTn-
OeH30.1) OeH30.1) OeH30.1)

37



Qu3uueckue ceoiicmea. benzon u ero OauxanuIIue roMoJI0TH —
xuakocTu. O0anaoT cnennudruuecKuM pe3KUM 3araxoM. Temrepa-
Typa kunenus 6ensona (80 °C) Bblle TeMIepaTyphbl KUIEHUS T'eKca-
Ha (68,8 °C). [IIOTHOCTH YIJIEBOJOPOLOB apOMATUUECKOIO Psjia BbI-
1€ TIOTHOCTEW YTJIEBOJOPOJOB >KUPHOTO U AJTUIMUKINYECKOTO Psi-
JIOB. ApOMaTUYECKHUE YTIEBOJOPOJIBI TOYTH HEPACTBOPUMBI B BOJE.
OHH SBIAIOTCA SIAOBUTHIMH BEIIECTBAMH.

Xumuueckue ceoiicmeéa. beH3on aOCOIIOTHO YCTOWYHUB K IIIE-
JIOYHOMY PacTBOPY NEpMaHTaHaTa, KOTOPHIM SIBISCTCS XapaKTEPHBIM
pPEaKTUBOM Ha JBOWHYIO CBsI3b. BOJHBIM pacTBOp OpoMa Takxke
He pearupyeT ¢ 0eHzosioM. OUeHb XapakTepHa TEPMUUECKas YCTOM-
YUBOCTh aPOMATHUYECKUX COCAUHECHUN. beH30J1 MOKHO HarpeBaTh He-
nponospkuTebHoe Bpems 10 900 °C 6e3 pasioxeHus. ApoMaTHye-
CKHE YTJIEBOJOPOALI OOJAJAOT TOpa3ao OOJIBIICH CKIOHHOCTHIO
K PEaKIUsIM 3aMEIICHUS, YEM TTPHUCOCTUHEHUS.

Peaknuu 3aMmemieHus

1. IIpu peiictBuM Ha OEH30J XJopa WU OpoMa B MPUCYTCTBUU
KaTaJIn3aTOpOB — KHUCJIOT JIprorca IMpOUCXOAUT 3aMEIIEHUE aToMa
BOJIOPO/Ia HA TAJIOTEH:

ACI, Cl
+ ¢, —= + HCl

2. Ilpn nmeucTBUM CMECH a30THOM M CEPHOM KHUCIOT MPOTEKAET
peakiysi HUTPOBAHUSL:

CsHg + HNO3; > CcH;NO, + H,0.

3. IIpu neiictBUM HAa OEH30J1 KOHUEHTPUPOBAHHOW CEPHOM KHC-
JIOTBI UJAET PEAKIHS CyTb()UPOBAHNS:

C¢H¢ + H,SO, > CcH5;SO;H + H,0.

4. AnxunupoBanue O€H30Ja MPOBOJST MPU HEBBICOKOW TeMIie-
patype B mnpucytctBun AlCl; unu FeCl; (peakuus @pugens —
Kpadrca — I'ycTaBcoHa):

C¢H¢ + CH3Cl > C¢HsCH; + HCL
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MexaHu3M peakuuu 3MEKTPOGUIHLHOTO 3aMEUICHUsS] MPUBEICH
Ha CXEME.

Dre=) = @l — v
+
E E E

TT-KOMIIJICKC O-KOMIIJICKC

Ilpaeuna opuenmayuu ¢ 6€H301bHOM KOJIbYE

B oTnmume oT He3ameleHHOro 0eH301a B MOJICKYJIax IMPOU3BO/I-
HBIX O€H30JIa 3JEKTPOHHAS IUIOTHOCTh pachpejielieHa B ITUKIIC He-
PAaBHOMEPHO, JJIMHA CBSI3€A B MOJIEKYJIE TAK)KE€ CTAHOBUTCS OTJIWY-
Hou oT 0,139 HM, T. €. BBeJICHHE 3aMECTHTEIISI B OCH30JIbHOE KOJIBIIO
HapylIaeT PaBHOMEPHOE PACIPEACICHUE JJIEKTPOHHOW IUIOTHOCTH
U cuctemMa mnoJisipusyercs. I[losBisiercss yepenyromascss moaIpHOCTh
YTJIEPOJIHBIX aTOMOB IO BCEMY KOJIBILY. IJTO albTEPHUPYIOITUN 3(]-
dexTt. [IoaTOMy HOBBIE 3aMECTUTEN BCTYIAIOT B OCH30JIbHOE KOJIBIIO
B ONPEJCIICHHBIC TTOJOXKEHUS T10 CICAYIONIMM IIPABUIIAM.

1. MecTo BCTYIJIEHHMS HOBOTO 3aMECTUTENS ONpPEaesaeTCs
OPUPOJON YK€ MMEIOIIETOCs 3aMECTUTEINISI U MPUPOJON JEHUCTBY-
IOIIEr0 areHTa.

2. OpueHTaHTBI IENATCS HA JIBE TPYMIIBL:

- OpueHTaHThl 1 pojaa (NMEKTPOHOJOHOPHBIN 3P PEeKT comnpsixe-
HI/Iﬂ) -OH, -NH2, -NHR, -NRQ, -CH3, -CHQR, -CHRQ, -CR3, -F, -Cl,
-Br u np.;

- OpUEHTaHTHl 2 ponaa (daekTpoHoakuenTopHeie) -SOsH, -NO,,
-CH=0, -C=N, -COOH u np.

3. OpuenTtanTsl 1 poja o6ieryaroT peakiiiy BCTYIJICHHUS HOBOTO
3aMECTHUTEJISI U HAIIPABJISIFOT €r0 B Opmo- U napa-nojoKeHUs, OpUCH-
TaHTBl 2 pojda 3aTPYJHSIOT (3aMEIJISIOT) pEeaKkIMi W HaIpaBiIsSIOT
BCTYIIAIOIIYIO TPYIITY B Mema-Toa0KeHHe 1Mo OTHOIIEHUIO K ceoe.

4. Ilpyu HaIMUUM ABYX 3aMECTUTEJIEH PAa3HOr0 Poja BCTYILJICHUE
CJCIYIOIIETO 3aMECTUTENS B KOJIBIIO OMPEACIISIET 3aMECTUTENL 1 po-
1a, T. K. OH 00Jiee aKTUBUPYET OCH30JIbHOE KOJIBIIO.
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5. Ecniun o6a opueHTaHTa OJHOIO PoOjia, TO MECTO BCTYIUICHUS
onpenensier 0osiee CUIbHBIN OpueHTaHT. Eciu ke OHM HE CIUIIKOM
OTJIMYAKOTCS MO CUJIE, TO MOJYYAOTCSI BCE BO3MOXHBIE U30MEPHI.

HeszamelneHHbIit 0€H30J1 MPAKTUYECKH HE pearupyeT ¢ HYKJICO-
(UIBHBIMU areHTamMu. 3aMecTUTeNr |1 pojia YBEJIMUUBAIOT DJIEKTPOH-
HYIO IUIOTHOCTb O€H30JBHOIO KOJbIA, T.€. 3aTPYJHSIOT HYKJIEO-
dbunbHOE 3amenienre. HampoTus, 3J1€KTPOHOAKIETITOPHBIE 3aMECTH-
TeAu 00JerdarT ero. boabmIMHCTBO peakiuil HyKJIeo(pUILHOTO 3a-
MEIIECHUS UAYT M0 Sn2 OMMOJNEKYJIIpHOMY MexaHu3my. Hanmuuue Ta-
KOW CHJIbHOM 3JICKTPOHOAKIIENTOPHOW TPYIIbI, KaK HUTPOTPYIINA,
BBI3BIBAET CTAOMIM3AIMIO MPOMEKYTOUYHOTO G-KOMILUIEKCA, 4TO 00-
JeryaeT HyKJeo(puiabHOE 3aMelIeHHE:

X Y M
+ Yﬁ T Q - © + X7
NO, NO,

O-KOMIIJICKC

X

NO,

B sToli peakiuu 3amecTUTeNh X JOJKEH OTPHIBATHCS BMECTE
C Mapou BJIEKTPOHOB B BHUJE aHUOHA. [lo3TOMY B OTIM4YME OT BJIEK-
TPOMUIBHOTO 3aMEIICHHS ISl MPAKTUYECKU BAXKHBIX CHUHTE30B HC-
MOJIB3YIOT HYKJIEO(DMIbHOE 3aMeIIeHEe HEe BOJIOPOIa apOMAaTHIYECKO-
ro KOJiblla, @ 3aMECTUTENS, CIIOCOOHOr0 MpHU OTIIEIIEHUU 00pa3o-
BaTh JIOCTaTOYHO CTAOMJIbHBIM aHHOH. K Takum 3aMecTUTENIsIM OTHO-
cATCsI CyNbGOrpyIina, raioreHbl, HUTPO-, OKCU- U aMHUHOTPYIIITHI.

Peakuuu npucoeAMHEHHs] MPOTEKAIOT NJii OCH30JIa B HKECTKUX
YCIOBUSIX.

1. l'maporenusamus OeH30Jla B IMUKJIOTEKCAH MPOUCXOJUT
IIpU BBICOKOW TemIieparype Ha katanuzatopax Ni, Pt, Pd u np.:

C¢Hg + 3 H, > C¢Hjys,.

2. X70p u OpOM TPUCOCAUHSIOTCS TIOJ HEMOCPEICTBEHHBIM
BIIUSIHUEM COJIHEYHOTO CBETa, 00pa3zys reKcaxjop- U rekcadbpom-
IIUKJIOTCKCAHBI.
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+ 3¢, —= e H G

3. [logoOHO npyrum HEmpeaesbHbIM COCIUHEHUSIM OC€H30J1 MpH-
COCIMHAET 030H, 00pa3ys KpailHe B3pbIBUATHIN TPUO30HU, KOTOPBIN
pasiaraercs BOJIOW Ha TPU MOJIEKYJIbI TJIMOKCAJIA:

O.
4
0 H_HC /O
3 0-C° (-CH o. ¢
—_— | .0 | > 3 \\C, \H
0-C'Z H
H ' '
H. .O H
O

Okucnenue. beH3051 Ype3BbIYAMHO TPYAHO MOJJAETCS OKHUCIIE-
Huto. [Ipu okucnenun kuciaoposioM Bo3ayxa Ha V,0s (kaTamuzaTop)
u3 OeH3071a 00pa3yeTcs MaJI€MHOBBI AaHTHAPHI:

_— I O

['omosiorn OeH30/1a MpU AEUCTBUM OOBIYHBIX OKUCIUTENEH Mpe-
BpaIllalOTCA B apoMaTUYeCKUe KUCIOThl. He3zaBucumo ot mjiMHbl 00-
KOBas IIeNb MPEeBpaIaeTcs B KapOOKCUIBHYIO TPYIITY (CKa3bIBaeTCs
BIIMSIHUE aPOMATUYECKOT0 KOJIbIIA Ha O.-yTIIEPOAHBIN aTOM).

CHs 0] COOH

—

Cnocoowst noayuenusa u npumenenue. benson, ero Ommkanime
FOMOJIOTH, a TaKXe Jpyrue apoMaTH4YeCKHe COSIUHEHUS HaXOJMAT
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pa3HOOOpa3HOE MPUMEHEHHUE B MPOMBIIUIEHHOCTH: B MPOU3BOJICTBE
IJJACTMACC, Kay4yKOB, KpPAaCUTEJEH, JIEKAPCTBEHHBIX BELIECTB, pac-
TBOpuUTeie. IXx MUpOBOE MOTpEOICHNE U3MEPSETCSI MHOTUMHU MMUJI-
JIMOHAMU TOHH. bonblas ux 4acTh MOJy4YaeTcss MUPOJIU30M WJIIHA Ka-
TaTUTUYECKOM apomaTu3anueil yriaeBogopoaoB HedTu. Iluponus,
nposoguMblii pu 800 °C, mpeBpamaer aTuIUKINIeCKUe U KUPHBIE
YTJIEBOJOPOABI B apoMaTruieckue. Karanin3atopsl CHIIBHO MMOHMXKAIOT
TemIiepatypy apomatuzanuu. OCOOCHHO JIETKO 00pa3yloT apoMmaTu-
YECKHE YTIJIEBOJOPObI LUKIonapaduHbl, coAepKalllue LIEeCTh aTo-
MoB. H. JI. 3enuHcKuUii HaIe, 4To MapooOpa3HbIi [UKIOreKcaH (Uiu
ero romoaoru) Hax Pt wim Pd mpu 300 °C MOXHO KOJIMYECTBEHHO
npeBpaTUTh B OEH30J1 WU €r0 TOMOJIOTH.

B nabopatopun apomMaTHYECKHE YTIIEBOJOPOJbI B YUCTOM BHUJE
NOJIy4alOT U3 JAPYrux, 00Jiee OCTYIHBIX apOMATUYECKUX COEIUHE-
HUM CIEAYIOIMIMMU CIIOCOOAMMU.

1. Peakuus Bropna — durrura:
C¢HsBr + 2 Na + BrCH; -> CcdHsCH; + 2 NaBr.

2. Peaknua @pugenss — Kpadrca — ['ycraBcoHa (katanuzarop
AlClg)

C¢Hs + C;H5Cl > CcH5C,Hs+ HCI.

BMmecTo ranoreHonpou3BOIHBIX B KAaue€CTBE AJKWJIMPYIOITUX
areHTOB MOKHO HCHOJIb30BaTh OJIEPUHBI U CHUPTHL. Torma B Kaue-
CTBE KaTaJM3aTopa MOKHO HCIIOJIb30BaTh KHUCIOTHL: (pocdopHyto,
CEPHYIO WM TUIABUKOBYIO.

CH,
Coe H
+ He" ScH, H™CH,

3. CIutaBiaeHUE COJIEH COOTBETCTBYIOIIUX KHUCJIOT C THIIPOKCH-
JIaMU I1€JIOYHBIX METAJUIOB:
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COONa

+ NaOH — © + NaZCO3

KoHTpoasHBIE BOIPOCHI H 3aAAHUA

1. Kakue yrieBogopoasl MOJydaTcs MpU JACHUCTBUU MeTalIHde-
CKOT'0 HATpHsl HA CMECh TaJOreHOINPOU3BOHBIX (peakius Bropia —
duttura):

a) OpomOemM30j1a 1 OPOMHUCTOrO U30IPOIINIIA;

0) XJOpUCTOrO OEH3MUIIA U XJIOPUCTOrO ITUIIA;

B) M-OpOMTOIyOJia U OPOMHUCTOrO ATHIA?

2. HanumuTe cxeMy CHHTE3a 3TUJI0EH30J1a Mo peakiuuu Dpuje-
11 — Kpadrca. [IpuBenure MmexaHu3M peakiuu.

3. U300pa3ute cxemMoil 1 KpaTKo M3JIOKUTE COBPEMEHHbIE MPE/-
CTaBJICHUS O CTPOCHUHU OcH30j7a. B KakoM BaJICHTHOM COCTOSHHH
HAXOJIUTCS aTOM yIJIepoja B MOJIEKyJie OeH3oa?

4. HanumuTe peakiuyd HUCYEPIBIBAIOIIECTO KaTATUTHYECKOTO
TUAPUPOBaHUs: a) OeH305a; 0) ToJIyosa; B) M-KCUIIONA; T) (EHWIITH-
neHa (ctupoina); 1) metundenunanerwieHa. Hazosute odpasyromue-
Csl yTIIeBOJOPOIbl. B Kako# mocienoBaTebHOCTH OyIyT HATH peak-
ITUY THAPUPOBAHMS CBSA3CH B BEIIECTBAX «I» M «JI»?

5. Kakoe ctpoenue OyayT UMETh MPOAYKTHI, TTOJTYyUYECHHBIE B pe-
3yJbTaT€ OKHUCJIEHHUS CIEIYIONIMX COCIUHEHUMW: a) OyTHIOEeH30:a;
0) m-gudTHIIOEH30J1a; B) OeH3071a?

6. Hanmummre cxeMbl peakiny METHUI0EH30J1a C XJIOPOM:

a) MPU OCBEIICHUH COJTHEYHBIM CBETOM;

0) B mpucytctBuM karanuzaropa (FeCls).

ITo xkakuM MexaHu3MaM MPOTEKAIOT ATU peakuuu? PaccMoTpure
MEXaHHU3M peaKinu 0).

7. Ha mpumepe peakiuii sTuieHa u 0eH3o0y1a ¢ OpoMOM CpaBHUTE
MEXaHU3M PEAKIUN 3JIEKTPOPUIBLHOTO MPUCOCTUHECHUS] K aJIKeHaM
C MEXaHU3MOM PEaKIHUKi DJIEKTPOPUIHLHOTO 3aMeleHUus B apoMaTH-
yeckoM psiny. Ha kakoit cranuu HaOmoaaeTcs pa3andue u nouemy?

8. Jlnst apomarmueckoro coeauHenusi CoHy, HanmummTe BCe BO3-
MO>KHBIE U30MEDPHI.
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9. Brruucanure Maccy HUTpOOEH30j1a, 00pa30BaBIIYIOCS U3 OCH-
30J1a maccou 15,6 r.

10. JleiictBuem Opoma Ha O€H30J1 MacCoM 78 T MOJYYEHO CTOIBKO
xe OpomOen3osa. KakoBa MaccoBas 0J1s1 BBIXOJIA TIPOYKTA PeAKIUn?

11. C momomipi0 KaKuX pPEaKTHBOB MOXKHO OTJIHWYUTH OCH30I
oT ctupona? Hanummre ypaBHEHUST PEAKIIUH.

12. 3anonHuTe CcXeMy NPEBpAIICHUN. YKaXWUTE HOMEp 3Tamna,
Ha KOTOPOM MPUMEHSETCS KaTalau3aTop.

Cl Cl Cl OH
O,N O,N NO, o,N NO,

13. Ha3zoBure coequHEHNS:

_ C,H;
a) HC b) c) CH d)
A 3
oo I I
HC.__CH CH, CH,
CH,
f Br
€) ) ﬁ 9) LTS
CH,
NO,
o)

14. Ilpeqyioxute cxemy cuHTe3a 3-HUTPO-1,2,4-0eH30ATpHU-
KapOOHOBOW KUCIIOTHI U3 2-MeTWIHA(TAINHA.

15. Kakve npoyKThl MOTY4YarOTCs PU OKUCIECHUU (peHaHTpeHa?
Hanummre ypaBHEHUs peakLnid.

16. Pacniosiosxkute yrieBoIOpOAbl B MOPSAKE BO3PACTAHUS HX
TEeMIIepaTyp KuneHus: a) 6en3osn, 0) HapTaauH, B) M-KCUJIOJ, T) TO-
ayod, 1) hbeHaHTpeH, €) AudEeHU, K) ME3UTHIICH.

17. Hannmmre peakuuio NOJUMEpPHU3aUuU CTUpoia. | 1e nmpume-
HSIETCS MPOAYKT peakuuu?

18. Ucxons u3 OeH3oa M UCIOJNb3Yys JHOOBIE peareHThl, KpoMe
apOMaTUYECKUX COCIMHEHUM, TMOIyduTe 4-OpOM-2-HUTPOTOIYON
U n-TU0yTHIIOCH30JI.
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19. Hanumire ypaBHEHHS peaklMi, HA30BUTE BCE COCAWHEHUSI,
YKQKUTE MEXAHU3MBbI PEAKIINU:

HBr (20 °C) _

A
Br, (Fe)

=B

H,, Ni (30 °C) CH,COCL AICL, _

|
b
|-®ennn-1-nponen — |

Br,, hv, T .

-

p-p KMnO, ¢ maccoBoii noseit 1 %

|

Konn. p-p KMnO,, kunsuenne

= K

20. Hammumwure ctpykTypHbie (hOpMYJIbl U HA30BUTE COCIMHECHUS,
oOpa3syloluecs B peakusax H-IponuiIOeH30J1a CO CIEAYIOIMMU pea-
TeHTaMU: a) pa30aBICHHBIM XOJOJAHBIM PACTBOPOM MEPMaHraHaTa Ka-
nust; 0) TOpSTYMM KOHIICHTPUPOBAHHBIM PACTBOPOM IMEpMaHraHaTa Ka-
nust; B) nukiorekcenoMm (HF); r) Br, (Fe), a 3atem Br, npu o01yuenun
u HarpeBanuy; 1) Os, a 3ateM H,O (Zn).

AormoAHHUTEABHBIE 3aAAHUA

1. IIpm 3ameHe Bcex aTOMOB BOJOPOJIa B MOJIEKYJIE YIIIEBOIOPO-
Ia A Ha JNEUTEPUN MPOLEHTHOE COJIEPKAHUE YIJIEPOJa B MOJIEKYJIE
ymenbInaerca B 1,077 paza. [Ipu 3ameHe 0qHOTO U3 aTOMOB BOJOPO-
Ja B MOJIEKyJie A Ha aToM xJiopa (BemiectBo Bb) mporieHTHOE cojep-
aHue yriaepoaa ymenblaercs B 1,44 paza. Onpenenure ctpoeHue A
U YKQXKUTE YCJIOBHUS, B KOTOPBIX €r0 MOKHO MPEBPATUTH B MOJHO-
CTBIO ICUTEPUPOBAHHBIN aHAJIOT U BelIeCTBO b.

2. B peakuun mukionentaguena (I) ¢ ruagpuaom Hatpus (NaH)
obOpazyercs 1,3-nuknonenraauenun Hatpus (II). SBasitoTcst aum co-
eaunenus I u I apomarudeckumu? OTBET 0OOCHYMTE.

HC ——CH [ HC——CH

/ \\CH +NaH —» I%a H/ @\\CH + H
3 KO

CH,
I I
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3. Kakue u3 NpuBEeICHHBIX HUXKE COCIMHCHHUN SBJISIOTCSA apoMa-
TuueckuMu? OTBET 0OOCHYHTE.

CH, \
N

4. Kakue (kakoe) U3 MPUBEJACHHBIX HUKE COCIMHEHUM 00Jaja-
I0T(-€T) aHOMaJIbHO BBICOKMM JHMMNOJIBHBIM MOMeHTOM? KakoBa npu-
YUHA dTOTO SIBJICHUS ?

Vkazanue: nnst oTBETa Ha BONPOC MPOBEANTE aHATU3 3HAYMMBIX
PE30HAHCHBIX CTPYKTYP.

1 2)@40 3)

5. Kakoe u3 NnpuBEAEHHBIX COCAMHEHUN SIBJISIETCSA 0OJIEE CHJIb-
HOoM CH-kucnoron? ApryMeHTUPYyMTE CBOM OTBET.

H H H H H H
O O O
6. O0OBsICHUTE MEXAaHWU3M OPHUEHTUPYIOIIETO BIUSHUS TPYIIIbI
—OC,Hs B peaknum xyopupoBaHusi (¢eHerojia (MexaHusM SgAr).
Hanummure peakuuto oOpa3oBaHMs 3JEKTpoduia, JalTe Ha3BaHUS
WUCXOJHBIM COEUHEHUSM U MPOJTYKTaM PEAKIUH.
7. HekoTopble aKTUBUPOBAHHBIE MPOU3BOJIHbIE OEH30Ja MOTYT

xJjiopupoBarbes xyopHoBatucton kuciorod HOCI; sta peakius ka-
+ +
tanuzupyercss H' . Kakoa pons H' B aToM cinydae?
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Tema 6

I'aroreHIIpON3BOAHBIE YTAEBOAOPOAOB

K manHOMYy KIJIacCy OpPraHM4eCKUX COEOUHEHUU OTHOCSTCA Ta-
KHE, KOTOPbIE COJEPkKAT B CBOEM COCTaBE OJIMH WJIU HECKOJBKO aTo-
MOB TaJIoreHOB. X Kiaccu@uuupyroT Mo KOJIMYECTBY aTOMOB rajio-
reHa (MOHO- W TMOJIUTaJOT€HIPOU3BOAHBIE), MO YIJIEBOJOPOIHOMY
panukany (mpenesbHble, HemnpenaenbHbie). CoeMHEHUsI ¢ aTOMaMHU
rajoreHa y OJHOrO M TOrO K€ aToma Yrjepoja Ha3blBAlOTCS 2eMu-
HAbHBIMU, Y PSIJOM CTOSAILIUX aTOMOB YIJIEPOJIa — GUUUATLHOIMU.

JI7s1 TaJloreHNnpOU3BOAHBIX AMKIMYECKUX YTJIEBOJOPOJOB Xa-
paKTepHAa U30MEPUS YIIEPOJHOrO CKEJIETa U U30MEPUS MOJIOKECHUS
rajoreHa.

HaszBanue coeuHeHu 3TOTO psjia JaeTcsi OT COOTBETCTBYIOIIE-
ro yrjieBoJopoJia ¢ YKa3aHHUEM MECTOIOJOKEHUSI U KOJIUYECTBA aTo-
MOB rajoreHoB. Yacto npumenstotr TpuBuaibHbie HazBanus (CHCI;
— xj0podopM).

Cnocoowvt nonyyenus

1. 'anorenupoBanue ankanos (Sg). CHy + Cl, - CH;Cl1 + HCL

2. IlpucoequHeHne TaJOreHOB, TAJONEHBOJOPOJOB K HEMpe-
JEIBHBIM yriieBogopoiaM (Ag min Ag):

CH;-CH=CH, + HC]1 —»> CH;-CHCI-CHj;.

3. 3aMenieHue rupOKCHUIHLHOM TPYIINBI B CIUPTAaX:

R-OH + HCI1 —» R-Cl + H,0.
4. 3amenieHue KUCI0poaa B KapOOHMIBHOM TpyIIIie:
R-CHO + PCls > RCHCI, + POCl;.

@u3uueckue ceolnicmea. Huzmine ranoreHaJKWIbl 001alal0T
CaaKoBaThIM 3amaxoM. OHHM MPaKTUYECKU HE PACTBOPSIOTCS B BOJE,
00J1a/1af0T 3HAYUTEIHHON MOJISIPHOCTBIO.

Xumuueckue ceoiicmea 00OyCIOBIICHbI HAJMYUEM CBSI3U «YTJIe-
poa — rajoren» (KoBaJ€HTHasl, OJISIpHAas).

1. Haubosnee xapakTepHbl peakiiiyi HyKJICOPUIHLHOTO 3aMEIICHUS:

R-Hal + Nu" = R-Nu + Hal.
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JIJIsl IEpBUYHBIX TAJIOTCHAIKWJIOB PEAKIIUs MPOTEKAET M0 MeXa-
HU3MY Sn2:

H H ' i
— /C — +
OH -+ H \\Br <____> HO/C\ Br 3 Br HO/C(\H
H
H H H

JIJIsl TPETUYHBIX TaJIOTeHAJKUIIOB 3aMEIeHUE UACT 110 MEXaHHU3-
My Syl (mepBast craaust MeJIeHHas )

(CH;);C-Br — (CH;);C" + Br’
(CH;);C" + OH > (CHj;);C-OH

JIJ'I?I BTOPHUYHBIX I'dJIOI'CHAJIKUJIOB — CMEIIAaHHBIA MEXAHU3M.

2. 'anoreHnpou3BOAHBIE YTIEBOJOPOJAOB CIOCOOHBI OTIIEILIATH
rajoreHBOJIOPOJIBI ¢ oOpazoBaHueM ojeduHOB. JIJIsI TPETUYHBIX ra-
JIOTCHAJIKHUJIOB PCAKIUH ITPOTCKAIOT 110 MCXAHU3MY El (HepBaH cTa-
TSI MEJIJICHHASA ):

(CH;);C-Br — (CH;);C" + Br’
(CH;);C" + H,0 — (CH;),C=CH, + H;0"
Peakuuu, mnpoTekaromue 10 OUMOJIEKYISIPHOMY MEXaHU3MY

(E2), Tpebytor mpucytctBUsi ocHoBaHMs. CKOPOCTh 3TOM peakiuu
3aBUCHUT OT KOHIICHTPAIIUU 000OUX peareHTOB.

- CH, _Br C.H,0..H.CH CH
o 7 s 2'ls AN 2 N
cHZ  + H cH — CIDH...Br — CH.OH + \\ICH +Br
CH, CH, CH,

3. Ilpu geficTBUKM MHOTHX METAJIJIOB B 3Upe rajioreH 3aMelaeT-
Cs HA METAJLI:

R-Cl+ 2 Li —> R-Li + LiClL
IIprmMeHeHne raJoreHnpou3BOAHBIX YIIIEBOAOPOJOB: B KAUECTBE

pacTBOPHUTENICH, XJ1aJ0areHTOB, MOHOMEPOB JUISl KaydyKOB, B MEJIH-
1uHe (XJ10podopm).
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KoHTpoasHBIE BOIPOCHI H 3aAAHUA

1. Hanummure clieayromue CTpyKTypHbI€ (DOPMYJIBL:

a) 2-xJyop-3,3-auMerninenTan; 0) 1,4-muxmop-3,3-muMeTiioyTeH-1;
B) 3-x510pOyTHH-1; T) 5,5-1uxnop-3-meTunrexkcex-1.

2. HazoBute mo cucremaruueckorn (MIOITAK) HomeHknaType
CJIEYIOIINE COCTUHEHMUS.

Cl CH
| T [ a
G /C\ P PN l—c—ch
) HC H CH, b) g H ) HC | d) ;R
H2 Br Cl Cl
CH,
¢ Cl c‘ Iéz CH
_C
e) HC/ \C/ f) H%CfC{I2 g) H3C/\\g/ S~
H, Cl Cl CH, | H,
cl

3. Hanummmre cxeMbl MOJTy4YeHUS:

a) 2-0pom-3-metniOyTana u3 1-0pom-3-MeTHI0yTaHa;
0) 2-meTun-2-xnopoyrana u3 2-meTunoyreHa-1;

B) 1,2-nmuxygop3TaHa U3 TUIOBOTO CIUPTA.

4. Hanuimre ypaBHEHUS PEaKIUN JJIsl CIEAYIOIUX MPEBPAIICHUN:

- 8§
\H/ ~ O _CH,
B —_—

a) HSC | r H3C ?
Br Br
Br
H, E|3r |
C CH, _C.H_CH,
)HzC/ \ | - = HC H\(f/
Br Br
]|3r
¢ b e e
r
H3C/ \I({:/ Br
B) | Br
Br L (|:
mC”H e,
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5. IIpn momoImM Kakux BOCCTAHOBUTEJIEH MOXKHO OCYIIECTBUTH
IIpEBpaIlleHNe MOAUCTOTO ATWIA B 3TaH? Hamumure ypaBHEeHUs pe-
aKIU.

6. 3aIIOJTHUTE CXEMbI TPEBPALLICHUMN:

/Ié\ HBr Mg H,0
a) AGc. apup
H ]|3r KOH wu30sIT. HBr NaOH
C_ _C —= A —> B —=C
0) H3C/ \1912 “H>pr Cmmpr. p-p N3OBIT. Bogn. p-p

7. PaccMoTpuTEe MEXaHU3MBI pEAKIM THIPOIU3a a) U30MPOITHUII-
xJjopuaa; 0) METWIXJIOpHUA; B) TpeT-OyTuixiopuaa. B gem 3akiro-
YaeTcs pa3Inyue Mexa1y HUMU?

8. Onpenenure MI0THOCTh XJIOPMETaHA MO BO3AYXY.

9. IlonyunTe NOJMBUHWIXIOPUI, UMES KapOua KalblMs, BOAY,
XJIOPUJT HATPHUsl, CEPHYIO KUCIOTy. Hanuiure ypaBHEHUS peakiuii.

10. BzaumogeicTBre ABYX HM30MEPHBIX YTIJIEBOAOPOJOB COCTaBa
CsH;y c 6poMoM IpOTEKAET B pa3IMUHBIX YCIOBUSX, IPUYEM B OJIHOM
ciydae oOpa3yeTrcsi MOHOOPOMIIPOM3BOJHOE, a BO BTOPOM — JIH-
OpOMIPOU3BOIHOEC HEPA3BETBICHHOTO CTPOCHMS, B KOTOPOM aTOMBbI
OpoMa HaxonaTcs B 1 u 2 nmosoxkeHusix. OnpeaenuTe CTpoeHue UCXO0/I-
HBIX YIJIEBOJIOPOJOB U OOBSICHUTE MPUYMHBI PA3TUYHOTO HAIIPABJICHHUS
PEaKInid.

11. YcranoBuTE CTpOEHHE ATKUIMOAUIA, KOTOPBIM MPU B3aUMO-
nericteuu ¢ (Zn + HCI) naet uzo0yTtan, a nipu B3auMoaeicTBuu ¢ Na
obOpasyert mo peakuuu Bropra 2,5-numertunrekcan. PaccMotpute me-
XaHW3M XJIOPUPOBAHUS 2,5-TUMETUITCKCAHA.

12. Kakne coeauHEHUs MOIydaTcsl MPU MICJIOYHOM THUIPOIIU3E:
a) xsopoen3ona; 0) 2-HUTpoxJopOeH3oia; B) 2,4,6-TPUHUTPOXJIIOP-
OeH3ona. [l Kakoro COEIUMHEHUS] pEaKlMsl TUIPOJIN3a MPOMaeT
TpyAHEE U TOYEMY?

13. Pacnionoxure nzomepsl coctaBa C,HyBr B nmopsinke yBenmue-
HUSI UX PEaKIHMOHHOM CHOCOOHOCTH B Sy2-peaknusix. PaccmoTpute
MEXaHW3M PEAKIIUH, YKOKHUTE (PaKTOPhI, CIIOCOOCTBYIOIINE MPOTEKa-
HUIO PEAKIUU 10 ITOMY MEXaHHU3MY.
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14. O0bsicHUTE YCTOMYMBOCTH K JEHCTBHIO BOJHOM IIEIOYH
XJIOpOEH30J1a, XJIOPUCTOTO BUHUJIA M XJIOPUCTOTO HEOTIEHTUJIA.

15. Hanumure peaknwio ¢ TUAPOKCUAOM HATpUs B BOJIE
JU1s1 HanOoJiee PeaKIIMOHHOCTIOCOOHOT0O U3 COCTMHEHMI:

a) 4-6pom-1-0yten; 6) 3-6pom-1-0yTeH; B) 2-Opom-1-0yTeH.

16. Hanmmmmre ypaBHEHUS peakuuu, TPUBEACHHbBIX B cxeme. Hazo-
BUTE MPOMEKYTOYHBIE U KOHEYHBIE NMPOAYKTBL. YKAXKUTE MEXaHWU3MBbI
PEAKLIUM.

(CH,),NH _
(cnupT)

CH,COOAg _

? CH,CH, H"
— 2-bpombyran —+——= 2-byranon 2 576 5 =B

y — 9 Br,, CCl,, 20 °C
—— 2-byTten =T
Mg CH,0 H,O0, H*

(ab6c¢. adup)

17. Kak pa3nuuuTh NEHTaH, MEHTEH-2, meHThH-1 u 1-xyop-
MEHTEH-2, HaXOAIIMeCs] B HEMOAMUCAHHBIX €MKOCTSAX, C MCIIOIb30-
BaHMEM KauyeCTBECHHBIX peakuuii? ONUIINUTE MOCIEI0BATEIHLHOCTh
IpoBeJICHUsT aHaiau3a (4TO TUIAHUPYETCs MPUOABUTH, YTO MOXKET
HaOMronarhest). Hanummre HeoOXoAuMbIe ypaBHEHUS PEAKIIUM.

18. IIpeqnoxxure meron cuHTeza 2,4-auxiaopheHOKCHUYKCYCHOMN
KUCJIOTHI (2,4-D) — mupoKo MUCIOIB3yeMOro NecTUIuga — u3 OJiu-
KAUIIUX MPEIIECTBEHHUKOB.

19. IlpuBeaute npumep E2 peakuum.

20. YkaxxuTe THUIBI 3JIEKTPOHHBIX 3(PPEKTOB aToMa XJiopa B MO-
JIEKyJIe XJIOpITECHA.

E

AOIoOAHHUTEABHBIE 3aAAHHUA

l1.Oqua w3 wu3omepoB  1,2,3,4,5,6-rekcaxyIopIIUKIOreKCcaHa
HE MMOJIBEPraeTcs JAETUAPOTAIOTCHUPOBAHUIO 10 E2-Mexanusmy.
Hapucyiite ero ctpykTypy. OOBSICHUTE €r0 HHEPTHOCTb.

2. CpaBHEHHME OTHOCUTEIIBHBIX CKOpocTer peakunu R-Br + 1 —
R-I + Br paer cnexyromue pe3yiabTaThl:
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R —CH; = -CH,CH; | —CH(CH3), = —C(CHj3);
OTH. ckopocTH 145 1 0,008 0,0005
peaKkiuu

C kakuM MexaHu3MoM 3To coryacyerca? OObsICHUTE CYIIHOCTh
MeXaHu3Ma. YKaxute (HakTopbl, 0JaronpusiTCTBYIOINIUE 3TOMY Me-
XaHU3MY.

3. Harmmmmre ypaBHenue peakunu: CH;CH,Br + NH; — ? Pac-
CMOTPHUTE MEXAHWU3M, CPABHUTE PACHPEACIICHUE 3apsA0B B UCXOJHOM
U TMEPEXOJHOM COCTOSIHUAX, BBIOEpUTE MOAXOASIIMN pPaCTBOPUTEI:
CIIUPT WJIH aALIETOH.

4. Pacnionoxute caeayrume paCTBOPUTEIN B MTOPSAKE BO3pacTa-
HUS CKOPOCTH THIPOJIM3a B HHUX XJOPUCTOrO mpem-0yTwia: BOJAA,
BOJHBIA AaIleTOH, BOAHAs MypaBbUHAS KHCJIOTa, BIIAXHBIM OEH301,
BOJHBIN ciupT. [laiite oObsicCHEHHE.

5. llpeanioxure KOMOMHANMIO cyOcTpaTta W HyKjIeoduaa, KOTO-
pasi Mo3BoJInjIa OBl MOJYUYUTh METUI-mpem-0yTUIOBbIN hup ¢ Tyd-
IIIUM BBIXOJOM (YUTHUTE BO3MOKHOCThH MPOTEKAHUSI KOHKYPHUPYIOIIEH
peaKkun).

6. [Ipenckaxure CTEPEOXHMMUYECKAN PE3YJIbTAT PEAKIHUMU DIIU-
MUHHMpoBaHus B ycioBusax E1 u E2 nmpuBeneHHBIX HIDKE COSTUHEHUIN

Ph Ph
H—Br H—Br
H——CH, H,C——H

Ph Ph
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Tema 7
Crmprte! 1 peHOABI

CoupTaMu, WIH «aJKOTOJISMH», Ha3bIBAIOT THIPOKCHIHHBIC
MPOU3BOJAHBIE YTJIEBOJOPOAOB. PaznuyaroT CcoupThl mpeaeiabHbIe
U HeMpeelbHble. ATOMHOCTh COUPTOB OIPEIEIAETCS KOJIHMYECTBOM
rugpokcuibHbIX rpynn (-OH).

Ilpedenvuvie oonoamommusie cnupmol. QOOmas dopmyia
C,H,,+1OH. Ux noapasaenstor Ha nepsuunbie (R-CH,OH), BTopuu-
Hble (R,CH—OH) u tpetnunsie (R3;C—-OH).

H3omepusa: yraepoa-yriaepoaHON 1LEenu, MOJ0KEHUsT (PyHKIINO-
HaJIBHOM TPYIIIBI, MEXKIACCOBasi ¢ MpocThiMU dPupamu. s coup-
TOB C ACHUMMETPUUYECKUM aTOMOM yriepoja (¢ 4 pa3HbIMH 3aMECTH-
TEJSIMU) BO3MOXHO CYIIIECTBOBAHUE ONTUUYECKUX MU30MEPOB (HaINpwu-
Mep, it OyTaHona-2).

Homenknamypa: K Ha3BaHUIO COOTBETCTBYIOLIETO MPEAECIBHOTO
yTJIeBOAOpOJa M00aBIAOT cyPpdukc «-om» U nudpoid ykas3blBaloT
MECTOIOJ0KEHNE PYHKITMOHATILHOW IPYMIIbI.

Cnocoowt nonyyenus

I. FI/II[pOJ'II/IB raJJIOrcHaJIKWJIOB IIPHU HArp€BaHUU C BOI[HOﬁ are-
JIOYbIO:

C2H5Cl + NaOH —» C2H50H + NaCl.

2. CuHTEe3 CIUPTOB YE€pPe3 MArHUHMOPTaHUYECKHE COCIMHEHUS
(peaxkuus ['punbsipa):
H

2 0] OMgBr H,O OH
He S mger  + 1 — & — :
3 AN at AT
R1" ' R2 . R1” \ 'R2
R1 R2 CH, MgOHBr ch
H.C H.C

C gopmainpieruioM moTy4yaroTcsl IEPBUYHBIE CITUPTHI, C IPYTUMHU
abJACTUIaMH — BTOPUYHBIC, a C KETOHAMU — TPETUYHBIE CITUPTHI.
3. 'upparanus oneUHOB:

H CH
/C:H2 + H,OH HZCI:/ 3
OH
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4. BoccTaHOBJICHHE aJbJIETHU/IOB, KETOHOB U CIIOXKHBIX 3(PUpPOB
TaK)Ke MPUBOJUT K 00Pa30BAHUIO CIIUPTOB:

(I? kat OH

I
~C< + H >

R1” 'R2 2 R17H R
5. buoxumuueckuii cnocod (OpoKeHUEM caxapUCThIX BEIIECTB):
C¢H,06 > 2 C;H;0H + 2 CO,.

Qu3zuueckue ceoicmea. Cnuptel C—C;) — XKUIKOCTH,
¢ Cy; — tBepaspie Tena. C Bojgou cnupthl coctaBa C—C; cMemmBa-
IOTCSl BO BCEX OTHOIIEHUSIX, UMEIOT XapakTepHbI 3amax. C yBenuue-
HUEeM M pacTBOPHMMOCTb Y CIUPTOB B BOJI€ YMEHBIIACTCS U 3amax
CTaHOBUTCS HEMPUATHBIM. CIUPTHI — aCCOLMUPOBAHHBIC KUIKOCTH
3a CYeT HaJW4YMs BOJOPOJHBIX CBS3€M. DTO OKa3bIBaeT BIIMSHHUC
Ha X (Qusmdeckue cpoucTBa. MeroTCcs B XKHUAKOCTH JUMEPHBIC,
TPUMEPHBIC U TIOJIUMEPHBIE MOJICKYJIBI.

Xumuueckue ceoiicmea

1. IlenoyHble METaIbl BHITECHSIOT BOJAOPOJ U3 CIUPTOB (IIpoO-
UCXOaUT pa3phiB cBsizu O—H):

2 C,Hs0H + 2Na—-> 2 C,HsONa + H,.

KucnorHele cBoiicTBa CIUPTOB yOBIBAIOT B PSAAY: NEPBUYHBIE >
BTOPUYHBIC > TPETUYHBIE.
2. Peakuus strepudukauu

+

H
CH,CH,OH + CH,COOH =—— CH O‘ﬁ,’CH3 + H0
@)

Peakunst paBHOBecHas. [[i1s1 cMelieHWsT PaBHOBECHUS BIPABO
HEO00XO0IUMO:

a) U30BITOK OJIHOTO M3 PEareHTOB (Jallle CIupTa),

0) ynajgeHue u3 30HBI PEaKIMu OJHOTO M3 MPOIYKTOB WM €ro
CBSI3bIBAHUE.

3. Jderuaparauus cnuptoB (Aeruapatupyromnide areHTol: HySOy,
H;PO,, maBeneBas kucinora, 6€H30JCYyIL(OOKHCIOTAa U Ap., a TaKXKe
COJIM XJIOpUJ LIMHKA, CyabdaT Meau U T. 1.). MexMoneKyJsapHas Jie-

rujpaTanys OpUBOJUT K IPOCTHIM dUpaMm:
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R-OH + HO-R - R-O-R + H,0.

BuayTpuMonekymnsipHas Aeruaparanus MPOUCXOAUT Mpu Ooliee
BBICOKOH TemIepaType M MPUBOJIUT K 0Opa30BaHUIO HETPEICIbHBIX
yIJIEBOAOPOA0B (110 MpaBuily 3aiiieBa).

4. 3amenieHre THAPOKCUIBHOW TPYIIIIbI

a) TaJIOT€HOBOIOPOIHBIMM KUCIOTAMM:

R-OH + HCl - R-Cl + H,0.

Peakuuio mpoBOJSAT B MPUCYTCTBUH BOJIOOTHUMAIOIINX CPEJICTB:
CEPHOM KHMCJIOTHI, XJIOpHIa KaJbIIHs, XJIOPH/IA IIHHKA,
0) ramoreaugamMu docdopa:

3 R-OH + PCl; - 3 R-Cl1 + P(OH);;
B) aMMHUAKOM:
ROH + NH; —» R-NH, + H,0.

Peakuusi mpoTekaeT B )KECTKUX YCIOBUSX — IPHU BBICOKON TEM-
nepaType u JaBJICHUU.

5. Oxucnenne. CHUPTHl OKHUCISIOTCA KHUCJIOPOJOM BO3ayXa
B IPUCYTCTBUU MEIHBIX M APYrHX Karamusaropos mpu 300-500 °C
TaKUMU OKHUCIUTEIsIMH, Kak xpomoBas cMmech (K,Cr,O; + H,SOy),
KMnO, u np. u gerugpupyrores npu 100—-180 °C mang Cu, Ag, Ni,
Co, Ptu Pd.

(H:2 CuO ﬁ
H.C” ~OH — ce. *+ ¢
3 T H3C/ H u + HZO

6. 3amelIeHre BoI0po/ia MarHUUraJioreHaIKUIaMH:
R-OH + CH;MglI - R-OMgl + CH,.

[To xommuectBy CH4 CcymsT 0 mpOUEHTOM COAEPKAHUU CHUPTA
(UyraeB — LlepeBeTHHOB).

Mmuozoamomnwle cnupmul. [IpocTeVIIIM TIPEICTABUTEIIEM CIUP-
TOB C JBYMS WM HECKOJILKUMHU TUAPOKCWIBHBIMHU IPYNIaMU SIBJISETCS
metuneHrmkois — HOCH,OH. OH ycToHYuB TOJIBKO B BOJHBIX pac-
TBOpax. EciM ruapOKCUIIbHBIE TPYNIBI HAXOIATCA Y PA3HBIX YIJIEPOM-
HBIX aTOMOB, TO CIIUPThI YCTOWYWBBI, UMEIOT BBICOKHE TEMIIEPATYpPhI
KUTICHWYS, TUI0XO0 PACTBOPSIFOTCS B HEMOJISIPHBIX PACTBOPUTENSIX, OTHOCH-
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TEJIBHO XOpOII0 — B Bojie. OCHOBHBIEC MPEACTABUTENN — ATUJICHIJIU-
koib (CH,(OH)-CH,(OH)) u rmunepun (CH,(OH)CH(OH)CH,(OH)).
1,2-/Inonbl (TMKOJIM) OOBIYHO MOJYyYar0T OKUCICHUEM aJIKEHOB
NEepPMaHTaHaTOM Kajdus WIM MEPEKUChbI0 BOJAOPOJA. DTUIICHIIUKOJb
MOJIy4YarOT YEPE3 OKUCH ITUIICHA!
LcH, . Ag cH, H,O OH
H,C + 2 T OHGCL — HO.__CH

2 2

H,

OTUJIEHTJIMKOIb MCIOJb3YyeTCsl KaKk aHTU(PU3 B CMECHU C BOJOM
B aBTOMOOWJISIX, pACTBOPUTEND, MOJYIPOAYKT JJISI MJIACTMAcC — I10-
avdTHIICHTEeped TanaTa (TepuieHa).

['muuepun — BogopacTBOpUMAasi BA3Kasi TMTPOCKONUAYHASA KHUI-
KOCTb. SIBIAE€TCS BaKHEHILIEH COCTABHOW YAaCThIO MUIIEBBIX MPOITYK-
TOB, KOCMETUYECKHX M (papMalleBTHUECKUX IpenapaTroB. PaHee mo-
Jy4aJil TOJIBKO KakK MPOJIYKT OMBUICHUS XUPOB. Cellyac OCHOBHBIM
VCTOYHUKOM TJIMIECPUHA CIIY>KUT NPOMNUWIEH. [IpOBOAAT €ro BBICOKO-
TEMIIEPATYPHOE XJIOPUPOBAHUE, THUIPOJIN3, TMIIOXJIOPUPOBAHUE HE-
MPEAECIBHOTO CIIUPTA.

CnoxHbIit 3¢Up TIUIEpUHAa U a30THOW KHUCJIOThl — HUTPOTJIN-
IIEpUH. DTO B3PHIBUATOE BEIIECTBO, 00JIa1at0Iee BHICOKOW UyBCTBHU-
TEJILHOCTBIO K yaapy. Ilopucteiii marepua, nIpONUTaHHBIA HUTPO-
TJIMIEPUHOM, MPEICTABIISIET COO0M TMHAMMT.

JInst IByX- 1 MHOTOQTOMHBIX CIIUPTOB XapaKTEPHBI TE KE PEAKIUU,
YTO U JUJIA OJHOATOMHBIX CIIUPTOB. B 3aBUCUMOCTH OT yCJIOBUM IIPOBE-
JICHUSI PEAaKIMK BCTYIA€T BO B3aWUMOJECHUCTBUE OJIHA WJIA HECKOJIBKO
TUAPOKCUIIBHBIX Tpynmn. MHOroaToMHble CHUPTHI 00JadaroT Oosiee
CWJIBHBIMU KHCJIOTHBIMU CBOMCTBAMU — PE3YJIbTAT BIMSHUSA COCCITHEN
TUIPOKCUIIBHOM TPYNIbL. B OTIMUME OT OJHOATOMHBIX CIUPTOB TJIH-
IIEPUH W 3TUJICHTJIUKOJIb B3aUMOACUCTBYIOT ¢ THapokcuaoM meau (II)
— 3TO Ka4YE€CTBEHHAS PEAKIMUS HA MHOTOATOMHBIC CIIUPTHI.

i
-0 O~
H,C—OH H.C~™\ #°~CH
2] + Cu(OH), —= ZI ,C{J [ 2 + 2H0
HZC_OH HZC\O ()/CH2

\
H
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Deno1bl — OPraHUuYECKUE COCIUHEHUs, COJEpKaLIUEe TUIPOK-
cunbHbie rpynnel (OH), cBsi3aHHBIE HEMOCPEACTBEHHO C aTOMOM YT-
JepoJia apoOMaTUYECKOro sapa. Eciy ruipokcuiibHas rpymnmna yaasue-
Ha OT apOMATHUUYECKOTO SApa, TO OPraHUYECKOE COCTUHEHUE OTHOCAT
K nmojkiaccy apomarudeckux crnuptoB (CgHsCH,OH — Oensumo-
Bold crnupt). DeHon U ero MeTwibHble Tomosioru (o-, M-
U n-KPe30Jibl) B 3HAYUTEIIbHBIX KOJIMYECTBAX HAXOJATCS B KAMEHHO-
YTOJIbHOM CMOJIE U 10 CUX MOp A00bIBatoTCA U3 Hee. [1o konnuecTBy
TUJIPOKCHIBHBIX TPYNI PA3JUMYalT OJHOATOMHBIC, JBYXaTOMHBIE
¥ MHOTOATOMHBIE (DEHOJIBI.

Cnocoowt nonyyenus

1. CninaBiaeHue HaATPUEBOM COJIU OEH30JCYIb(OKUCIOTHI C THA-
POKCHUJIOM HATpUS:

PhSO;Na + NaOH — PhONa + NaHSO;

PhONa + HCl —» PhOH + NaCl
2. 'maponus rajoreHcoaepkammx 0€H30J10B:
PhCl + NaOH —» PhOH + NaCl
3. OxucieHre u3onponmioeH301a (KyMOJbHBIM METON):
T
8 (H:\CHs
tHC® ScH, T
T HC. O~
Co OH o

4. I'maposin3 coJiel AMa3oHus
[Ph-N"=N]|CI + H,O - PhOH + N, + HCl

@u3uueckue ceoticmea. DeHONBI B XUMHUECKHU YHUCTOM COCTOSI-
HUU — TBEp/AbIe OECIIBETHBIC BEIIECTBA, UMEIOT crierupuyeckuii 3a-
nax. [Ipu monaganuu Ha KOXY BBI3BIBAIOT OXKOTH, SI3BbI. DEHOIIBI XO-
pOIIIO PAaCTBOPUMBI B BOJE 3a CYET BOJOPOIHBIX CBsi3eil. BonHbie
PacTBOPHI UX 001aaI0T AE3UHGUIIMPYIOITUM CBOHCTBOM (KapOoika),
BBI3BIBAIOT CBepThIBaHMe Oenka. [ penona pK,= 9,7 (na 8 nopsia-
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KOB MEHbIIIE, YeM Y alu(aTUyeCcKux CIHUPTOB), CJICAOBATEIBHO KHC-
JIOTHBIE CBOMCTBA BBIPAYKEHBI SIpUE.
Xumuueckue ceoiicmea. OeHON pearupyer co UIEI0YaAMH:

PhOH + NaOH — PhONa + H,O.

deHoNbHBIE COSTMHEHHS B3aUMOJICHCTBYIOT C XJIOPUIOM XKeJle3a
1 00pa3yrT XapaKTepHbIE KOMILIEKCHI (DHOJIETOBOrO I[BeTa (Kade-
CTBEHHAs PEaKIIUs ), KPe30JIbl — T0JIyOOTO IBETA.

OO6pa3zoBaHue MPOCTHIX IPUPOB:

OH c 0
u EN
" e 2 Y
ONa Cl Cu 0
" — J U

OO6pa3oBaHKEe CIOXKHBIX YPUPOB:

OH 7 On o -CH,
+ /C\ _—
H.C” ~Cl ©/ 1

deHobI ¢ TAJIONeHOBOAOPOAAMHU HE B3aWMOJICHCTBYIOT. B3au-
moxericteue ¢ PCls:

OPh

OH I
3 ©/ + PC|3 _— PhO/P\OPh + 3 HCI

BzaumonetictBue ¢ PCls:

OH Cl
©/ + PCl; —= ©/ + POCl, + HCI

Peakunu no apomaruueckomy Kosblly. HurpoBanue:

OH
OH

3 HNO, O,N NO,

D ——
NO,

58



BBeneHre 351eKpOHOAKIEITOPHBIX 3aMECTUTENECH B SIIPO CHUIIBHO
YBEJIMYMBACT KUCIOTHOCTh THAPOKCHIA (TPUHUTPO(PEHON, MM TTHUK-
puHOBasi kuciora, no cuie npudnmxaercs k HCI). [TukpunoBas kuc-
JOTa JAaeT XOPOIIO KPUCTAUIU3YIOIIUECS COCIUHEHUSI C OOJbIINH-
CTBOM OPTraHWYECKUX COCAMHEHUHN W MPUMEHSIETCS JJI UX UACHTU(U-
karuu. [lommHUTpOCOEAMHEHNS — CUJIbHBIE B3phIBUATHIE BEILIECTBA.

["amorennpoBaHue:

OH OH
Br

Br,

[Tonydenue (eHon-GpopmMaabaeTHIHBIX CMOJ B3aWMOJICHCTBHEM
¢ (hopMaIbaeruioM:

OH

OH  OH

C C

+ CcHO — \T:i:r \I:tj/ .
BoccranoBnenue:
H2
OH [H] _CH_OH
— 1T

H2C\C,CH2

H

Muorue ankwideHonabl Ojarojgaps JErkoil OKHCISIEMOCTH
NPUMEHSIOTCS B KAUYECTBE AaHTUOKCUJIAHTOB — HHTUOUTOPOB OKHC-
nenus (2,4-1uMeTuin-6-TpeToyTUIPEeHo — UHTUOUTOP OKUCICHUS
OCH3UJIOB, N-TPET-OYTHIIMUPOKATEXUH — MHTHOUTOP MOJIMMepU3a-
nuu OyTajaueHa).

JIByxaToMHbIe (EHOIBl JalOT BCE XapaKTEpHBbIC peaKIuu
1u1st GEHOJIOB, yYacTBYS OJHOW WM JBYMS THAPOKCHUTPYMIIAMH.
C yBenu4eHueM 4ucia THAPOKCUIIBHBIX TPy MOJIEKYJIa CTAHOBUTCS
BCE MEHEE YCTOWYMBOM K JECUCTBUIO OKUCIUTEIICH:
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[C]
HO—< >—OH — o:®:o

OxcucoenuHenrs HaTATMHOBOTO psAJia Ha3bIBAIOTCS HAPTOIAMU:

o

a-HaTOI B-HadTOI

SAnpo n-nHadpTOXMHOHA SBISETCS OCHOBOM BUTAMHUHOB Tpynibl K
Y TEHETUYECKHU CBA3aHO C TPYINION BUTaMUHOB E.

KonurpossHBIE BOIIPOCKHI H 3aAaHHA

1. Hanmummre ctpyktypHbie (OPMYIIBI CIEAYIOMMX COSTUHECHUMN:

a) 2-MeTUJINEHTaHoJIa-3;

0) 2,3-numeTunoyTaHomna-2;

B) 2,2,4-TpUMETIIT€KCaHOJIa-3;

r) OyTen-3-omna-2;

1) IpONUH-2-07a-1;

€) 2-MeTu0yTanauona-2,3.

2. Kakue ciupTel 00pa3yroTcs B pe3yJIbTaTe MICIOYHOTO THIPO-
au3a: a) OpomucToro emop-Oytuna; 0) 1-Mlon-4-MeTwiIneHTaHa;
B) 3-OpoMmOyTeHa-1; r) 2,3-nuOpomOyTtana? Hanumure ypaBHEHUS
peaKIuii 1 HA30BHUTE 3TH CITUPTEHI.

3. Kakue olHOaTOMHBIE CIUPTHI MOTYUYalOTCS MPU BOCCTAHOBIIE-
HUU CJICAYIOIINX COSTUHCHUIN:

C

NI SR
a) HBC/I%w4O b) H3C/ W(H\CH3 ¢) H,C gIZ/H\CH3
O

H
Hanummre cxeMbl peakiuu.
4. TlonyuuTte ruapataieii COOTBETCTBYIOIIMX STHJICHOBBIX YT-
JIEBOJIOPOJIOB  CJEAYIOIIME CHOUPTHI:  a) 3,3-TuMeTWIOyTaHoI-2;
0) 2-MeTWINEHTAaHOM-2; B) 3-METUJIT€KCAHO-2.
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5. Ilpemnoxure ypaBHEHUS pEaKUMU I CICAYIOIIUX MpEeBpa-

11830505 6
CH, CH,
| H, |

H,C C OH — > HC C
a) H |
O

CH,
H, H, |
H3C/C\Iél/CH3 s H3C/C\IEI/%\C/CH3
6) | H,
OH CH,
6. Hanumure cTpyKTypHBIE (DOPMYJIBI TIEPBUYHBIX; BTOPHUUHBIX
1 TpeTU4HbIX crupToB coctaBa CgH 3OH u Hazoute ux. CpaBHUTE
X PEAKIMOHHYIO CIIOCOOHOCTh B pEaKIusAx Jeruapataruu. [lairte
O0OBSICHECHHS.
7. Kakue coequHeHMsI MOyqaTcs MPH IMETOTHOM THIPOJIN3E:
a) XJIOpOEH30113;
0) o-HUTpOXJIOpOEH301a;
B) 2,4,6-TpUHUTPOXIOPOCH30IA.
JIJIst KaKOTO COEIMHEHMS PEeaKIusl TUIPOJIU3a MPONACT TpyIHEe

U TIoYemy?
8. 3amoJIHUTE CXEMBbI ITPEBPALICHUN:
CH,
ne e LSO, KOH KOH HCI

a) HC o CH p-p 320-350 °C
H
OH
¢
e~ “cy NaOH C,H,l HI
0) HC ¢ _ CH Ha XOJIOY
H

9. Ilpennioxute cxembl peBpanieHus GeHosna B Cleayroume co-
CIUHCHUA:
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0
H H N\ H, H H HO H_H
C—C C—CH;, H,C—C cC—C 0 —
a) B ¢ ¢ b) od’ en 9 o coon
— - o o
N N H, ., 7
c—C c—C 0 g*g
H H H H

10. Pacnionoxkute ciaeAayrolue COeIMHEHUsI B MOPSJIKE yObIBaHUS
KUCJIOTHBIX CBOMCTB:

on oH ™ Lol
‘ ‘ + +
C C NG N
He Scn HC~ “CH HC~  CH o~ ¢~ ¢ o
a) | L T
HC P CH HC \c//CH NP o
| B | +
Cl _N
CH, 0N o o

11. Hanumure cTpykTypHble (DOPMYJIIBI H30MEPHBIX apoMaTHye-
CKHUX rujipokcucoeauuennit cocrapa C;HgO 1 Ha30BUTE HX.

12. Pacmionoxxute clieyomue COeTMHEHNS] B TIOPsIIKE yOBIBAHUS
KHCJIOTHBIX CBOMCTB: METAHOJI, ATUJICHIJIUKOJb, (eHOJ, 4-HUTpO-
dbeHo.

13. C kakuMu U3 MPUBEICHHBIX BEIIECTB B3aUMOJICUCTBYET
Cu(OH),: a) metanoJ1, 06) 3TaHOJ, B) 3TWJICHTJIUKOJb, T') MPOMaHoJI-1,
n) raunepuH? Hanummre ypaBHEHUsT peakinid.

14. Beruucnute 06beM Bojopoa (H. y.), BBIICIMBIIANCS TTPH B3a-
MMOJICVICTBUU HaTpUs Maccou 4,6 T ¢ ITUIOBBIM CIIUPTOM Maccou 9,5 T.

15. MaccoBsle nonu yriaepoaa, BOOOPOAa U KUCIOPOAa B CIIUPTE
paBHBI COOTBETCTBEHHO 52,18; 13,04 u 34,78 %. BeiBenute hopmyny
CIIUPTA U BBIUKUCIIUTE €r0 MOJISIPHYIO Maccy.

16. 3akoHUNTE ypaBHEHHUS PEAKIIHAM:

a) CcHs-OH + NaOH —»

6) C6H5—ONa + C02 + Hzo —>

B) C¢Hs-OH + HNO; —

r) C¢Hs-OH + CH;COOH —

17. Kakas Macca ainetanbieruga oopasoBaigach Npu OKUCICHUU
sTaHoja (MaccoBasi n0Js Bbixoda 75 %), ecniu U3BECTHO, 4YTO MpHU
B3aUMOJECHCTBAM TAaKOM K€ MACChl CIIUPTA C METAINIMYECKUM HATPH-
€M BbIJENUIICA Bogopoa oobemoM 11,2 11 (H. y.)?

18. Hannmmre ypaBHEHUS PEAKLIU:

a) ME€TaH — alleTWJICH — OEH30JI — XJIOPOEH30J1 —> (PEeHOT
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0) alleTuIeH — areTaabJIerul — 3TaHOJI — TUJIEH —> 3TAHOJI

B) C¢H 1,06 > nTanon — CO, + H,O

19. Hanummure cTpykTypHbIE (POPMYJBI U HAa30BUTE€ OCHOBHBIC
IPOAYKThI, 00pa3yIOIIMECs PU B3aUMOJACHCTBUU (€CJIM OHO TMPOUC-
XOJIUT) [IUKJIOTEKCAHOJIa CO CIEAYIOUMMH pEareHTaMu:

M) Cu, 250 °C
H) NaOH (Boamn.)
0) mpoaykT (e) + Mg

a) xoxomHasa koH1. H,SO,
0) H,SO,, narpeBanue
B) X0J1. pa3d. p-p KMnO,

F) CI’O_; / HQS()4
,[[) Brg / CC‘I_;
) KoHL. Boausi p-p HBr

I1) IPOAYKT (0) + IPOAYKT (M)
p) mpoaykt (6) + Br, / CCly
¢) mpoaykr (0) + Cl, / OH™

xK) P+ 1, 1) npoaykr (0) + HCOOH / H,0,

3) Na y) npoaykT (1) + HIO,

) CH;COOH, H" ¢) mpoaykT (6) + N-OpoMCyKITMHUMUT
k) H,, N1 x) mpoaykT (6) + NalO4/ OsOy

1) CH;MgBr 1) mpoaykt (M) + CsHsMgBr

20. Hanmummute cTpyKTypHBIE (hOPMYIIBI HEMPEASTbHBIX CIIMPTOB
coctaba C4;H,OH u CsHyOH wu HazoBute wux. OTMETbTE yuUC-
U MPAHC-U30MEPHI.

AoOrmoAHuTEABHBIE 3aAAHUA

1. Ucnonb3ysi B Ka4€CTBE MCXOJTHBIX COCIMHEHUM ATaH, MypaBhb-
WHBIM albJIeTU]l U JIFOObIE HEOPTaHWYECKUE COCIMHEHUS], TOJIYyYUTE
(Ha ocHOBEe Mg-OpraHM4ecKoro CHMHTE3a) CIUPT, & 3aTEM OKHCIUTE
ero. Hanuimure ypaBHeHUs peakiiuii, yKaXUTe MEXaHU3MbI, HA30BHU-
T€ MPOMEKYTOUHBIE U KOHEUHBIN MPOTYKTHI.

2. PaccmoTpuTe MexaHu3M B3auMOAEHCTBUSA (S)-2-IIUKIOTeKCHJI-
2-OyTaHojia ¢ OpPOMOBOJOPOIOM, MPEACKAKHUTE CTECPECOXHUMUUYECKUI
pe3yJbTaT peakiuu. Hanumiure ypaBHEHHE pPEaKIUU YKa3aHHOTO
CIIUPTA ¢ THOHWIXJIOPUIOM.

3. OCHOBHBIM MIPOAYKTOM JIMMUHHUPOBaHUS 1-OyTaHoJa SIBISCT-
cs 2-OyTeH. PaccMoTpuTe MexaHU3M peakiuu, JalTe OOBbICHEHUE.
[Ipennoxxute psa MOCIeAOBATEIbHBIX MPEBPAICHUM, TTO3BOJISIFOIIAX
noJIy4uTh U3 1-0ytanosna 1-OyTeH.

4. Coenunenue ¢ hopmyoit C;H;¢O, mposiBiisitoiiiee OoNTHYECKYIO
aKTUBHOCTb, PEarupyer C METALIUYECKUM HATPUEM C BBIJCICHHEM
BOJIOPO/Ia, @ IPOIYKT €ro JeruapaTalyy JaeT IPU 030HOIN3E dTaHAb
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U TieHTaHasb. Hanumure ypaBHEHUs peakivii, yCTAHOBUTE CTPOEHUE
COEIMHEHUS, PACCMOTPUTE MEXAHU3M PEAKIUU JETUAPATAIUH.

5. YkaxuTe s COUPTOB XapakTepuctuueckue nosnockl B UK-,
Y®- u SAMP-cnextpax, 3HAUYCHUSI m/e KIIOUEBBIX (PparMeHTOB
B MacC-CIIEKTpax.

6. @eHos mpeBpaIlACTCs B CIOXKHBIA dpUp EUCTBUEM XJIOpaAH-
ruapuaa ykcycHoit kucinotel CH3;COCI. Ilpu HarpeBaHum 3TOTO
adupa ¢ XJOPUCTHIM ATIOMHUHUEM MPOUCXOTUT MUTPAIUs AllMIHLHOM
IpyNnbl B 0- WK n-nojioxkeHue (neperpynnuposka dpuca). Hanu-
IIUTE YpaBHEHUs peakiuu. [loueMy o-mpoJyKT MEeperoHsieTCsi C BO-
ISIHBIM TIApOM, a n-NIPOAYKT He neperonsiercs? OAuH U3 NPOoyKTOB
B IIEJIOYHOM PACTBOPE BBEJUTE B PEAKIIUIO C TUATHICYJIb(ATOM.

7. @EHeTOJ JIErKO pacuIeIigeTcss OpOMOBOIOPOJIOM U HMOIAOBO-
nopoaoM 10 (heHosa U dTWITajioreHua (MpruBeanuTe MEXaHU3M peak-
1uu), a AUEHUIOBLIN PuUp HE pearupyer ¢ MOJI0BOJIOPOJAOM JaxKe
pu 200 °C. O6bscuute 5tH QaKThI.
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Tema 8

AABAETHUABI 1 KETOHBI

IIpeneabnbie aabaernabl U ketonbl. (C,H,,0), unu okcoco-
CIUHEHUS, — ITO MPOU3BOJJHBIC YIJIEBOJIOPOJOB, COACpKaIUE Kap-
OooHunbHytO rpynmny (C=0).

Cnocoo6vl nonyuenus aib0ezuoos u KemoHoe

1. Oxucnenne WM KaTaTUTHYECKOE NETUAPUPOBAHUE IEPBUY-
HBIX CIIUPTOB.
2. IInposin3 KUCIOT U UX CMECEN HAJ OKCHUJIAMU METAJIIOB:

kat O
R,COOH + H,COOH —_— )j\

T R H

kat O
R,COOH + R,COOH — = Jj\
R” "R

kat O
R,COOH + - _COOH — = Jj\

T R "R

3. I'maposin3 reMUHAIBHBIX JTUTAJIOTCHITPOU3BOIHBIX (€CJIH Tajio-
T'eHBbI HAXOJATCS Y KpalHero aroMa yrjIepoHOMU IIeMu, TO 00pa3yroT-
Csl aJIbJICTHU/IBI, €CJIM TAJIOT€HBI Y OJIHOTO M3 CPETHUX aTOMOB YIJIEpO-
Jla — KETOHBI):

RCHCI, + 2 NaOH —» RCHO + 2 NaCl + H,0

4. 'unparaius aneTuieHa u ero TOMOJIOTOB.
5. OKCOCHHTE3:

(lg kat 2 CH
R” \\CH2+ CO + H —_— /C\C/CHO + l

2 H,C C
H,C“H CHO

3
3
H2

Qu3uueckue ceoiicmea. MypaBbUHBIA AIBIACTUI — Ta3 C peE3-
KUM YIYLUUJIABBIM 3anaxoM. [[pyrue Hu3Ime anbaeruabl 1 KETOHbI —
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KUJIKOCTH, JIETKO PACTBOPUMBIE B BOAE. AJIbJAETU/IBI U KETOHBI KUIIST
pu TeMIiepatype 0oJjiee HU3KOM, 4YeM CIUPTHI C TEM K€ YUCIIOM aTo-
MOB YTJIEpOJIa. DTO YKa3bIBAE€T HA TO, UTO AJIBJCTU/IBI U KETOHBI SIB-
JIAKOTCSA HEACCOUMUPOBAHHBIMHU KU TKOCTSAMMU.

Xumuueckue ceoiicmea 00YCIOBIEHBI OCOOCHHOCTSAMH CTPOE-
HUS KapOOHWIHHOM TpyIibl. J[BOMHAS CBSA3b CXO/JHA C JIBOMHOM CBSI-
3bI0 MEXJly aTOMaMHu yriepoja. BenencrBue Toro, uto kuciopos 0o-
Jiee JNEKTPOOTPULATENIEH, IBOMHAS CBSA3b NMOJSPU30BAHA, DJIEKTPOH-
Hasl IUIOTHOCTh CMEILIEHA K KUCIIOPOAY.

Peakuuu npucoeauHeHns

1. Bogopoa npucoequHseTcsi B IPUCYTCTBUU KaTanu3aTopoB Ni,
Pt wiu Pd (43 anmpaeruoB mosydarOTCs MEPBUYHBIC CIIUPTHI, U3 Ke-
TOHOB — BTOPUYHBIE CITUPTHI):

RCHO + H, > RCH,0H.

2. HpI/ICOGI[I/IHeHI/IC CUHWJIbHON KUCJIOTHI:
H HCN GN

Csg = Cs
HC 0 H,C” \"OH

3. [Ipucoeannenue oucynbpuTa HaTPUA:
RCHO + NaHSO; - RCH(OH)SO;Na.

[IpoayKThl peakuuu — KPUCTAJUIMYECKUE COEIMHEHHS, a cama
peaKkuMsl KCIOJB3YETCS I BBIICICHUS W OYMCTKH AJIbICTHUIOB
Y KETOHOB:

2 RCH(OH)SO;3;Na + Na,CO; —> 2 RCHO + 2 Na,S0; + CO, + H,0.
4. ITpucoequHeHNE CIUPTOB (KUCIOTHBIN KaTau3):
RCHO + HOR’ -»> RCH(OH)OR’.
Peaknuu 3aMeneHns
BzaumonetictBue ¢ PCls:

RCHO + PCls - RCHC], + POCl;.

3ameleHre BOJ0OPoa Y O-yJIEpOJHOT0 aToma (BIMsHUE KapOo-
HUJILHOW TPYTIIbI):

CH,CH,CHO + Cl, - CH;CH(CI)CHO.
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Peakuuu konaencanuu

B3aumonencTteue ¢ TUAPOKCUIAMHUHOM HCIIOJIB3YKOT I KOJIH-
YECTBEHHOI'O OMpeIeSICHUs] KapOOHWIbHBIX TPYTIIL:

CH;CHO + H,N-OH — H,0 + CH;CH=N-OH.
AnpnonbpHas KOHACHCAINA:

O _
i Q OH

PN +  _Co —

HC H H,C™ "H

KpOTOHOBaH KOHACHCAI .
OH O H,0 0

H
/C\ /C\ /C\\ /C\

H H,C™ SC7 TH

Meranane B HOPUCYTCTBMU OCHOBAHUM BCTYNAET B PEAKLIUIO
OKHUCIIeHUsI-BoccTaHoBNeHus (KanHuImapo):

C6. + & T HCOOH +  CH,OH
H” H H” H
CnoxHo->¢dupHasi KOHAEHcalUsl (B MPUCYTCTBUU AJIKOTOJIATOB

AITFOMUHUSA ):

2 RCHO — RC(O)OCH,R.

Peaknum oKMcJeHUA. ANBJACTHIIBI OKHUCISIOTCA B KHCIOTHI
0€3 U3MEHEHHUs YTJIEPOJHOTO CKEJIeTa, a KETOHBI — C Pa3pbIBOM yT-
JIEPOJHOTO CcKejeTa (¢ oOpa3oBaHHMEM ABYX WM 0ojiee KHUCIIOT, KHC-
JIOT ¥ KETOHOB).

AmMmuauHblid pacTBOp okucu cepedpa [Ag(NH;),]OH — pearent
IUIST Ka4ECTBEHHOTO OMpEe/IeNIeHUsT allbJIeTHI0B — PEaKius cepedpsi-
HOTO 3epKaia. KeToHbl He pearupytor.

Peakiuy nmonumepusamnum XxapakTepHbI TOJIBKO TSI AJIbICTUJIOB.

Tpumepu3zanus anpJeruI0B MPOTEKACT IO BIUSHUEM KHUCIIOT:
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}
O H+ C
3 8 — = O7H0
~-C, L
PPN
R7HNO7H R

IIpumenenune. MypaBbUHBIA aJbAeTua, UM MeTaHalb (dop-
MaJibJIeTHT), — OCECIBETHBIM Ta3 ¢ PE3KUM 3amaxoM. SmoBut, pas-
JpakaeT CIM3UCThIE 000JIOUKH TJla3 U JbIXaTeIbHbBIX MYTEH, XOPOIIIO
pactBopuM B Bojie (40 %-i1 BogHbIM pacTBOp — dopmanun). Dopma-
JIMH IPUMEHSAETCS B Ka4eCTBE AC3UH(PHUIIUPYIOLIETO CPEICTBA.

AlleTOH — OeclBeTHasl KUJKOCTh C XapaKTEPHBIM 3alaxoM.
[IpruMEHSIOT alleTOH KaK pacTBOPUTEND B JIAKOKPACOYHOU ITPOMBIIII-
JICHHOCTH, B IIPOM3BOJICTBE AaUETATHOIO IIEIKA, KUHOIUICHKH,
JUIsl paCTBOPEHHUS arleTuieHa (B OayioHax). ALICTOH CIYKHUT UCXOJ-
HBIM IPOJIYKTOM B ITPOM3BOJICTBE OPTaHUYECKOTO CTEKIIA.

Henpeoenvnvie anvoezuonl

MeToabl NOJTy4YEeHUS:
1. Peaknsg koHOeHCAIINN:

CHzo + HCH2CHO g CHon-CH2CHO —> CH2=CH-CHO + HzO
2. KaTtanmutrueckoe OKUCICHUE TPOIUIICHA:
CH,=CH-CH; > CH,=CH-CHO.

Xumuueckue ceoiicmea
N3-3a B3aMMHOTrO BIIMSHUS ABOMHOW CBSI3U U KapOOHWJIBHOW TPYTI-
bl €CTh HEKOTOPasi 0OCOOCHHOCTh B MX PEAKIIMOHHOM CITOCOOHOCTH.
1. IlpucoenuHeHne rajoreHOBOAOPOAa HAET HE MO MPABUILY
MapkoBHUKOBA:

CH,=CH-CH=0 + HCl — CICH,-CH,-CH=0.

2. Ilpucoeauuenre HCN umer no kapOOHWIBHOM TpYIIIeE.

Apomamuueckue anvoezuonl

Otu coenunenus (PhCHO — OeHzanbaerum) xapakTepu3yroTcs
HaJIM4MeM KapOOHUIIbHOM TPYMNIIblL, KOTOPasl CBsI3aHa C aTOMOM YyT-
nepoaa 0€H30JIbHOTO KOJIbIIA.

[Tosyuaror:

68



1) okuclieHHeM roMoJIoroB OeH30:1a (ToJyo1a) KUCIOPOI0M BO3-
nyxa Ha karanuzarope (V,0s);

2) TUAPOJIM30M T€MHUHAIBHBIX JUTAJIOTCHIPOU3BOAHBIX (XJIOPH-
CTBhIN OCH3MIHICH).

JIns apoMaTUYeCKUX ajbJeTHI0B XapaKTEPHbI PEaKIIMU IPHUCO-
CAMHECHUS, OKUCIICHHS (MSATKHUE YCIIOBHSA), 3aMEIICHUS, MOJTUMepHu3a-
uu (UayT TpyAHEE).

Peakums Kannunuapo:

CHO KOH CH,OH COOH

benzonHoBass KoHjAeHcalUs (B NPUCYTCTBUM COJIEH CHHHIBHOMU
KHCJIOTHI):

CHO

O
C
AN
/
HO
Konpaencammsa ¢ aHWIHHOM:

CHO  HN
o0 e

KonurtpossHBIE BOIIPOCKHI H 3aAaHHA

1. Hanumure cTpyKTypHBIE (POPMYJIBI CIETYIOMMNX COCTUHEHUN:

a) U30MaCIISTHOTO ajIbJeTH/IA;
0) U300y THIIMETUIIKETOHA,;
B) 2-METUJITICHTAHAJIS;

I') METUJIOYTaHOHA;

1) 3-MeTWITreKcaHals;

¢) 2,2-TUMEeTHIITeKCaHOHa-3;
K) 3-MeTUnOyTeH-2-ajs;

3) 2-MeTWIrenTeH-2-oHa-4.
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2. I3 COOTBETCTBYIOIIUX JUTAJIOT€HOMPOU3BOJIHBIX TMOTYUYUTE
cieayrome KapOOHMIbHBIE COCTUHEHUS: a) 4,4-TUMETHIITICHTaHAIb;
0) MeTUJIOyTaHOH; B) n-OpoMOEH3aIbIeTH d; T') alleTOPEHOH.

3. C nOMOIIpI0 KAKHUX PEAKIUAd MOXHO OCYIIECTBUTH CIEYIO-
1€ MPEBPALLICHUA?

CH, «l CH,
| | |
C_ C C_CH
%) H, I
0
CH
- P
C
S N~ N EEEEE—
6) H,c H ¢c” ¢ HC H c~  CH,
H, H H,
0
~
pHC C CH, ——>= HC C  CH,
H2 HZ
OH
H, |
H - > HC/C\ /C\\O
2 3
u C/C\C/C\\C/CH3 H,
3
r) H, | |
CH, e _C_
HC  CH

4. OxapakTepusyiTe CTpoeHHE KapOOHWIbHOW rpymmbl. B uem
cxozictBO M pazimune cBa3erd C=0 n C=C? Kakyro 371€KTpOHHYIO KOH-
durypaimio UMeeT yriaepoaHbIi aToM B MoJieKyIie (popmaiibaeruaa’?

5. Hanumure ypaBHEHHME peaklUW TPUMEPU3AIMNU YKCYCHOTO
aJpJEeTU/IA.

6. Hannimure ypaBHEHUS CJIEAYIOMINX B3aUMOICHCTBUM:

Cl\g/Cl
¢
HC~ ScH  HOH 60%
| | —>= A — B
HC. _CH KOH
\C/
H
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Ha3oBuTe KOHEUHBIE M MPOMENKYTOUHBIC MPOMYKTHI. Y KAXKUTE
YCJIOBUS IPOTEKAHUS PEAKIIUN.
7. 3aroaHuTE CXEMY NPEBPALICHUN:

H_ 0]
C NH,OH
(‘j —> D
e~ ey CHsMgBr H,O KMnO,
gy | =A =B =C
HC ~c //CH aoc¢. a¢up HC1 HCN
E
H
CH, KCN [O]
C-_ CIUPT. P-p
e Scu 2Cl, 2H,0
L A= B
HC //CH CBET, Cl,
C HarpeBaHue L > D —>F
6y H e
HC™ ¢ ~ONa
Il Y
HC __CH

8. C MmoMoIpio KakuxX XHMHYECKUX PEaKIUi MOXKHO OTIUYUTH
aneropeHoH oT 6eH3abaAeTHAA?

9. Kakue peakiuu SBISIOTCA OOIMMMHU JJISI apOMaTHYECKUX
U KUPHBIX anbAerugoB? PaccMoTpute mx Ha mpuMepe OCH3albIeTH-
71a ¥ TIPOTTMOHOBOTO aJIbJETU/IA.

10. Hanumure cTpyKTypHBbIE (POPMYIIBI BCEX M30MEPHBIX KapOo-
HWJIBHBIX COEAUHEHUI apomMaTruueckoro psaaa coctaBa CgHgO.

11. MaccoBble 107U yrjepoja, BOJAOPOAAa W KUCIOPOJa PaBHbI
cooTBeTcTBEHHO 54,55; 9,09; 36,36 %. BriBenute dbopmyiny anbie-
T'UJa ¥ BBIYMCIIUTE €r0 OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO Maccy.

12. Kakas Macca anetajipjierujia OKMCIWIACh B PEaKIUU «ceped-
PSIHOTO 3€pKajay, €Clid MPU STOM BBIACIHIOCH cepedpo Maccoit 2,7 r?

13. Kakoii o0beM ¢opmanbaeruga (H.y.) HYKHO pacTBOPHUTH
B Bojic 00beMoM 580 M1, 4TOOBI MOJTYUYUTh PACTBOP C MAacCOBOM J0-
nei 40 %?

14. CKoIbKO M alleTHIICHA U BOMBI ITOTPEOYETCS ISl IOy ICHHS
45 1 98 %-ro ykcycHoro anpaerujaa mno peakuuu Kyueposa?

15. HazoBute ciaeayromme CoOeTMHEHUS:
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HC — CH,
\ /

H,C—C HC—CH OH
|| / \

o) HC—O

H,C CHO
\ /

O 3
| 0
C HC —CH |
/ \ C—C—CH,
H,C C,H, H,
/o
/
O,N H,C—C
\
C—CH,
CHO H,

16. Ilonyuutre OeH30()EHOH, MCMOJIB3Ysl B KAU4€CTBE HCXOIHBIX
COEMHEHMI OEH30J1, ’TAHOJ U JII0ObIE HEOPraHUYECKUE COCTMHEHUS.

17. [IpoayKT B3auMOJCHCTBUS aleTWICHA C aMUIOM HaTpus
KUJIKOM aMMUAKe BBEJIU B PEAKIIMIO ¢ OpOMITAaHOM, a 3aTE€M IPOBe-
JY TUApATAlUIO B MIPUCYTCTBUU COJIEM JBYXBAJICHTHOM PTYTH B pac-
TBOpE CEpHOU KUCIOTHI. Hanummre ypaBHEHUS peakIui.

18. Hanuiute ypaBHEHHS peaklMii M HA30BUTE OPTaHUYECKUE
IPOAYKTHI, 0Opa3yrolyecs: Ipu B3aUMOJCUCTBUM (eHUIaIeTalb/Ie-
ruja co CIeAyIUMMU peareHTaMu (Co BCEMU JIM peareHTaMu oH Oy-
JIET pearupoBaTh?):

a) peakTuB TosuteHca M) W30NPONIIMATHUUXIIOPH, 3aTEM
6) CrO; / H,SO, H,O
B) X0i101H. pa3daia. KMnO, k) NaHSO;
r) KMnO,, H", narpeBanue 1) CN, H"
m) H,, N1, 1,4 atm., 30 °C M) THIPOKCHIAMHUH
e) LiAIH, H) (eHUITHIPA3HH
k) NaBIy 0) 2,4-muHUTpOGEHUITUAPA3UH
3) C¢HsMgBr, 3atem H,O 1) cEMHUKapOa3u
p) EtOH / HCI (ra3)

19. Hanumure ypaBHEHUs peakluil moiaydeHus staHans. Hamu-
IIUTE JUISl HErO PEaKIMy ajJbJ0JIbHON U KPOTOHOBOM KOHJICHCALIHH.

20. OxapakTepu3yite (U3NYECKUE CBOMCTBA ajbJeruaoB. e
OPUMEHSIOT aJIbJCTH]IbI?
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AormoAHuTreAbHBIE 3aAAHUA

1. 1-deHumITaHon MOXKHO ITOJIYYUTh peaKIued MexXay OCH3ab-
JNETUJIOM U COOTBETCTBYIOIIMM MarHMMOPTaHUYECKUM COCIUHEHHUEM.
UToOBbl yIanuTh HEOOJBIIOE KOJUYECTBO HEIPOPEarupoBaBIIETO
OeH3aJIbIeTH 1A, TPOAYKT BCTPSAXUBAIOT C BOJHBIM PACTBOPOM THAPO-
cynbduta HaTpus. Hanumure ypaBHeHus peakiuid. Kak MOXHO BbI-
JENUTh HEMMPOPEATUPOBABIINN AJIBACTU?

2. [Ipeanoxure crnoco0 mpeBpalleHUs] alleTOHa B JUU3UIIPO-
NAJIKETOH.

3. IIpu momMoIM peakuuu ajabJI0JbHOM KOHAEHCAIMU MOJTYYHUTE
4-benun-2-0ytanon. PaccMoTpuTe MEXaHM3M pPEaKIMU alibJI0JIbLHON
KOHJICHCAIIUHU.

4. YcranoBute ctpoenue BemectBa coctaBa CsH,O, koTopoe
o0iazaeT CAeIYyIOUIUMU CBOMCTBAMH: MPHU OKUCJIICHHUM IpeBpalia-
ercst B coenunenue CsH;oO, pearupytomee ¢ QpeHUITHIpazuHOM
(paccMOTpUTE MEXAHU3M ATOM PEaKINM), a IPU JACTUIpaTALIMHU TaeT
yrieBoaopon CsHjy, mpu 030HOIM3E KOTOPOTO 00pas3yroTcs aie-
TaJIbJETU]I U AlIETOH.

5. PaccMoTpuTe MexaHU3M peakiiuu OCH3alIbJIeTH/1a C THIPOKCHU-
JaMUHOM, pOJIb KaTtanuzaropa. [loueMy peakiusi OyaeT 3aMeqIsIThCs
B pacTBOpe ¢ 00Jee BHICOKON KHCIOTHOCThIO?

6. [lomyuute no peakuuu J{unbca — Anbaepa CIEIyIOIEe COeau-
HEHUE

C.H, O

CH, 0

7. YKaxuTe CTPOCHHE BCEX COCIWHECHUW B CIECAYIOLIECH LEnu
IpEBPALICHUN:
HO

OH
@] " / CI'O3I Py 1. CH3MQI Hzo.. HCI
HO A — B c
H p-TsOH, CgHg 2. H;0"

8. [IpuBeuTe MEXaHU3M B3aMMOJICHCTBHUS 71-3TOKCUOECH3ANb-
JETUJIa © MYPAaBbUHOTO AJIBJIETU/IA B IPUCYTCTBUM KOHIICHTPUPOBAH-
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HOM 1mienoun. OOBICHUTE, ITOYEMY OKHCIISCTCS MYpPaBbUHBIN allble-
TUJl, 2 BOCCTAHABIMBAETCS apOMaTUUYECKUM.

9. IIpocTeimuii myTh NOTYYEHUS alibJACTH1a RCH"0, meuenHo-
ro Mo KapOOHWJIBHOMY KHCJIOPOAY, — OCTaBUTh OOBIYHBIM aJIbJETH/I
B pacTBOpE H,"*0 B MPUCYTCTBUHU CJIEJO0B KHCJIOTHI Ha HEKOTOPOE
BpeMsi. KakoB MexaHu3M 3TOro oOMeHa kucyiopoaa?
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Tema 9

Kucaorbl

Kucnoter xapakTepu3yroTcsi HUITMIHEM KapOOKCHIIBHON TPYTIIIBI
-COOH, 1o yucny KOTOpPBIX Pa3inyarOT OJHO-, IBYX-, TPEX- U MHO-
TOOCHOBHBIE KHMCJIOTHI. B 3aBUCHUMOCTH OT CTpOEHHUS pajJvKaia OHHU
MOTYT OBITh MPEICIPHBIMU U HETIPEACITHHBIMU.

OonoocHosHble npedenibHble KapooHoevle Kucaombl. OOIas
dopmymna C,H,,+;COOH. M3omepus yriepoaHoro ckeiera HauMHa-
eTcs ¢ 4-ro yieHa psajaa.

Cnocoowvt nonyyenus

1. OkucneHue nepBUYHBIX CIUPTOB.
2. OkucieHne anpIerugoB.
3. 'maponu3 (OMbLUICHUE) HUTPUJIOB:

R-Cl + KCN — R-C=N + K(Cl
R-C=N + 2 H,O - R-COOH + NH;

4. KapOoKkcuIMpoBaHUE METATUIOPTaHUYECKUX COCTMHEHUN:
R-Li + CO; - R-COOLi.

5. B NpOMBIIIJIEHHOCTH TOJIy4YarOT OKUCICHHEM mapadUHOBBIX
YIJIEBOJIOPOJOB BO3yXOM IIPU BBICOKOW TEMIIEPATYpPE B MPUCYT-
CTBUU KaTaJau3aTOPOB — 3TO TAK HA3BIBAEMBIA IPOLECC MOTYYEHHUS
CUHTETHYECKUX KUPHBIX KUCTOT (CXKK).

6. [lonyuyenne MypaBbUHOW KHCIIOTHI

CO + NaOH — HCOONa
HCOONa + HCl > HCOOH + NaCl

Duszuueckue ceoiicmeéa. Kucnorel C;_ C; — OeclBETHBIE KH]I-
KOCTH C OCTPBIM 3allaxoM, ¢ BOJIOM CMEIIMBAIOTCS B JIOOBIX COOTHO-
menusx. Kucnotel C4—Cy — MaCISHUCTBIC KUIKOCTU C HEMPHUSTHBIM
3anaxoM. Kucmotel C;y ¥ Bblllle — TBEpAbIC Teja, HEPACTBOPUMBI
B Bojie. Kucnorel C—C, UMEIOT MIOTHOCTH > 1, OCTaIbHBICE — MEHb-
me equHuibl. C yBeaudeHueM M,. Bo3pacTaeT TeMreparypa KUIeHHUs.
Kucnotsl — 6oJiee acCOLMUPOBAHHBIC KUIKOCTH, YEM CHUPTHI.

Xumuueckue ceoiicmea. J{jis1 KUCIOT XapaKTEPHBI CIETYIOIIUE
TUTIBI PEAKIIUNA:
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1) ¢ paspsiBom cBsizu H-O;
2) ¢ pa3psiBoM cBsizu C—OH;
3) no cBs3u C=0;

4) mo pagukany R.

Hucconumanus:
R-COOH — R-COO™ + H".
OO6pazoBaHue cojiel ¢ MeTaJIaMU, X OKCUJIAMU U TUIPOKCUIAMU:
CH;COOH + NaOH — CH;COONa + H,0.
OO6pa3oBaHue raJoreHaHTUAPUIO0B KUCIIOT:
R-COOH + PCl; - R-C(O)C1 + POCI; + HCI
R-COOH + SOCl, - R-C(0)C1 + SO, + HC1
HeruapaTtanusi KUCJIOT (B MPUCYTCTBUM OKCHJIA ATTFOMUHUSA):
2 R-COOH —» R-C(0O)OC(O)R + H,0O
[TonydyeHue aMua0B KUCJIOT (M HUTPHUJIOB):
R-COOH + NH; -» R-COONH,; - R-C(O)NH, + H,0
R-C(O)NH, + POCl; »> R-CN
[Tonydenue cnoxHbIX 3UPOB B3aUMOACHCTBUEM CO CITUPTAMHU.
MypaBbuHas KHUCJIOTa MPOSBIISIET CBOMCTBA alblerunaa (peak-

usi cepeOpsSIHOrO 3epKajia) U KHUCIIOTHI, SIBJISETCS XOPOUIUM BOCCTa-
HOBUTEJIEM:

HCOOH + HgCl, - Hg + CO, + 2HCL.

[Tog BnausHuem temmneparypel u H,SO, (xoHu.) pacmanmaercs
Ha CO u BOAy:

HCOOH - H,0 + CO.

IIpumenenue. MypaBprHass KMCIIOTA UCHOJIB3YETCS MPU Kpalle-
HAW TKaHEH, B KOKEBEHHOM IPOU3BOJICTBE, B MHUIIEBON MPOMBIIII-
JEHHOCTH. YKCYCHAsl KHCJIOTa — PACTBOPUTENIb OPraHUYECKUX BE-
IIECTB — B TEKCTWJIHBHOW MPOMBIIIJICHHOCTH, B TMHUIIEBOU, B MPOU3-
BOJICTBE KpacuTesel, BHUHWIANeTratra u T. 1. [lambMuTHHOBAs
Ci5H31COOH wu creapunoBas C;7H3sCOOH xucinotsl SBISIOTCS
BOXHBIMHU TPEJACTABUTEISIMU BBICIIUX XKUPHBIX KUCJIOT. COJl 3TUX
KHCJIOT Ha3bIBAIOT MbLIAMHU.
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KoHTpoasHBIE BOIPOCHI H 3aAAHUA

1. HazoBute coenunenust no cucremarunueckoi (MIOITAK) Ho-
MEHKJIAType, TJA€ BO3MOXKHO, MPUBEAUTE TPUBUAIbHBIE HA3BAHUSA
KapOOHOBBIX KHUCJIOT;

O N
C C C_H C C C
mwe H¢c™ o HC H C™ OH HC \\Ic{/ “OH
H
’ CH,
0 OH i o O. _OH 0. _OH
\C/ HC// \C// \C/ ) \C/
9 e | | g c‘ ; C‘ OH
C OH C OH
HC~ ¢~ HC~  CH HC™ CcH  HCT C
1 | | |
C C HC CH
H H | |
OH NH,

2. IlpencraBpTe CXEMbl OKHUCICHHUS CIEAYIOIIMX COEIUHECHUM
(YKaXUT€ OKUCIUTENIN U YCIOBUS):

a) N300yTHUIIOBOTO CIIUPTA;

0) rekcaHoHa-2;

B) 3-MeTWIOyTaHas;

r) 2-MEeTHJITeKCeHa-3.

3. Hanumure peakiuu, ¢ MOMONIBI0O KOTOPBIX aleTOH MOXHO
IPEBPATUTH B U30MACIIIHYIO KUCIIOTY.

4. OKCOCHUHTE30M MOJYYHUTE CICIYIOMINE KUCTOTHI:

a) 2,3-1uMeTuI0yTaHOBYIO;

0) 3-MeTHI0yTaHOBYIO;

B) 2-MeTUJIOyTaHOBYIO.

5. Ilonyunte n-HUTPOOCH30HHYIO KHUCIOTY U3 N-HUTPOTOJIyOJIa,
UCIIOJIb3YS PEAKLIMIO THAPOIN3a TPUTATOT€HIIPOU3BOIHOTO.

6. 3alOJTHUTE CXEMY MPEBPAIICHHUI, HANTUIIUTE YPABHEHUS Pe-
aKIIUK:

CH,
| H,0 SOCl, KCN H,0
G =A =B >C >D
H, i, H,SO, [HCI]
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7. KakoBa aJIeKTpOHHass KOH(UTypalus atoMa yriepojia B Kap-
OookcunbHOM Tpytie? M300pa3ute MpoCTpaHCTBEHHOE CTPOCHUE Kap-
OOKcHIaT-MOHA.

8. HazoBute mo cucremaruueckot (MIOITAK) nHoMmeHKIaType
CJIEYIOIIME OPraHMYECKUe COeAMHEHUA. [ 16 BO3BMOYXKHO, MPUBEAUTE
TpHUBHUAJIbHBIC Ha3BaHUSI.

CH, O OH O cH H,C
ay |l b [l 9 I’ H d) \? o
cu_C C.H_C C C 0 CH
H3C/H\C/ ~oH H3C/H\C ~on H3C/|\C/ Ne” TN _C _Co
I I OH H, I H, H,c”HC OH
OH CH, o) H,
H, CH, O 0
e)Ho. _C__ 0 f) I ICI g Il h |l
C C C cu_C C
I | me H>T Ton me” ¢ Con el Cea
0 OH Il I NN
o CH

3
9. Hanummre cxeMmbl MOJY4Y€HUS MOJIOYHOW KHUCJIOTHI BCEMU U3-
BECTHBIMM BaM crnocobamu. Hanummre s Hee peakuuio ¢ NaOH,
a U1 oy4eHHOoro coenunenus — ¢ H-C4HyBr.
10. 3anonHuTe cxembl npeBpaiieHuii. Hanummre ypaBHeHUs pe-
aKIHM:

cC. _0O Br C,H.OH Zn  (CH,),CHCOCH,

I H s¢up. p-p TUPOIIU3

H ]

/Cz\ _C NaOC,H; Br, NaOC,H;, NaOH

6) H,C C (] —— A —>» B —— C —> D
H, BOJH. P-p

11. Kakue u3 cneayromux COeIMHEHUN ONITUYECKU aKTUBHBI:

O O
a) IC{Z gz b) Ic{z CH ©) gz Q d) H, |
H H HO C C
H3C/ ~c” " >oH H3C/ ~gos o~ e o ~c” \161/ ~OH
|| I
OH OH O Br
e e B P m B m
HO C C —
~c B> “oH H3C/H\C/ ~cP e > e SoH
I H, H, | H, H,
O OH

12. Yro Ha3piBaeTca acuMMmeTpuueckuM cuHTe3om? [lpuBenute
IpUMEPBI YACTUYHOTO aCUMMETPUYECKOTO CHHTE3A.
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13. KakuMu XMMHUYECKMMH METOJaMHM MOKHO pa3AeiuTh Cleay-
IOI[ME€ CMECH BEIECTB: a) OeH30MHas KucioTa u peHosr; 6) OeH3anb-
neruji, 0eH3WIOBBIN CIIUPT, OEH30MHAsA KUCI0Ta?

14. Ykaxxute OCHOBHOCTD CJIEAYIONIUX KHUCJIOT: YKCYCHOM, MaJlb-
MUTHHOBOH, IIaBEJICBOM, OCH30MHOM, TepedTaTICBOIA.

15. MaccoBbie 10JM yriaepojia, BOJAOpOoaa U KUCIOpOa B OJHO-
OCHOBHOM KMCJIOT€ paBHBI COOTBETCTBEHHO 26,1; 4,35 u 67,55 %.
BriBenute popMyy v BRIUUCIUTE €€ MOJISIPHYIO Maccy.

16. Beruncnure mMaccy KUCIOTHI, 3aTpay€HHYI0 Ha 0Opa3oBaHHUE
YKCYCHOATHJIOBOTO 3dupa Maccoit 70,4 T, MaccoBas J0Jisl BbIXOJa
npoaykra coctaBisgeT 80 %.

17. Hanumure ypaBHEHUS pEAKLIHIA:

a) C7H16 —> C7H8 —> C6H5COH —> C6H5COOH —> C6H5COOC2H5,

0) OyTaH — YKCyCHasl KHCJIOTa — METHJIaIeTaT.

18. IIpennoxure cxemy nojgydeHust 4-HUTPOOCH30MHON KHUCIIOTHI
U3 U30IPONUIOEH301/1a.

19. Hanmmmre peakuuo noauMepu3ani NPOIEHOBON KUCIIOTHI.

20. Hanuiure peakiuu CIEAYIONIUX MPEeBpaIleHUd U Ha30BUTE
KOHEUHBIA MPOTYKT.

CH,CI HNO, [O]

X, X X
H,80, ° 3

ACI,

21. Pacnoyio)kuTe KUCIOTHI B PAJ MO BO3PACTAHUIO UX KHUCIIOT-
HBIX CBOMCTB:

a) MypaBbUHasl, YKCYCHas1, 2-THAPOKCUIIPOITHOHOBAS, 111aBeJIeBas;

0) OeH3oitHas, Opmo-TOIyUII0BAas, 2,4-nuxnopOeH30MHas,
2,4,6-TpuxyiopOeH3oiiHasi;

B) 0-XJIOp(PEHUITYKCYCHasl, napa-xjaoppeHunykcycHas, [-penur-
IPONUOHOBAsI, PEHUITYKCYCHAAI.

AormoAHuTeABHBIE 3aAAHUA

1. Hanuimmre ypaBHEHUS peakiiii, Ha30BUTE MPOAYKTHI, YKAKUTE
MEXaHM3MBbI PEaKIIUi, pacCMOTpUTE MeXaHu3MbI peakiuii (1) u (3).
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C,H,OH, H*
——

(1)
CH ,CH,COOH —— i
T 2) €) C HCH,, AICI, HNO,, H,S0,
— = A > E > K
NaOH _ . (%) (6) (7

“4)

2. N3 6eH3oiia 1 HeOpraHU4ecKux coeauHeHuit nmoayuure (1) Oe-
aeiii ctpenTouua Ho,N-C¢Hy-SO,NH,, (2) 6en3olinyio kucioty (aBa
crioco0a).

3. VYcTaHOBUTE CTPOCHME HCXOJHOTO BEIIECTBA COCTaBa
CoH,03S, HannumnTe ypaBHEHHS YKa3aHHBIX PEAKIIHM:

COOH
NaOH, H ,0 NaCN H,0,H"
C9H1203S > C7H703SN21 T A—>
T CH,

4. Tlpennoxxure MEXaHU3Mbl THAPOJU3a CJIOXKHBIX 3(PHUPOB B
KHMCJIOW U IIEJIOYHOM Cpelie.

5. C KakuMU H3 CIEAYIOUIMX PEAareHTOB MOXET B3aUMOAEHUCTBO-
BaTh OCH3aMMJ: a) METAHOJI B KHUCJIOW cpejne; 0) aJrtoMOTUIIPHU JIH-
THS; OpOM B IIEJIIOYHON CpEJe; B) TPUITWIAMUH, T') XJIOPUCTBIA THO-
HUJ; 1) MetuiMmarauinoau (1 M)? Hanumnre ypaBHeHUS! peakIu.

6. Hanummure ypaBHEeHUs peakiuii, HA30BUTE MPOAYKThI, YKOKHUTE
MEXaHM3MBbI PEaKIIUil, paCCMOTPUTE MEXaHU3MBI peakiuii (2) u (3).

CH,NH,

(2)
SOCl, ,_CH:OH,OH-_  HNOy H,S0,

(1) €) (4)
~E
NaOH
CH3@ COOH (2) - 1 (©)
CH,CH,CH,CH,OH, H*
(7)

7. YKaxuTe, C KAKUMH U3 TIEPEUMCIICHHBIX HUXKE BEIECTBAaMU Oy-
JET pearnpoBarb OEH30HAsI KUCIIOTA, HATUIIINTE YPABHEHUS PEAKIUIA.

Y

> K
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a) Na,COsx; 3) PCl;;
0) NH; (aq.): n) SOCL;
B) MPOJYKT () + HATPEB; K) Br,/Fe;
r) H,/N1, 20 °C, 1 atm.; 1) Br; + P;
) LiAlH,; M) HNO3/H,SOy;
e) ropstarii BoaHbIN pactBop KMnO,; | BH) apivsmas H,SOy;
k) PCls; o) CH;CI/AICI;:
1) IPONIIOBEIN criupT, H™

8. Ilpu OKuCIEHUM MMEPMAHTaHATOM KaJIMSl OJHOrO M3 M30MEPOB
METHIIIMKIIOTEKCEHa oOpasyeTcs BemlecTBo coctaBa C;H;,O;, pac-
TBOPHUMOE B IIEJIOYH M PEArupyroiiee ¢ TuIpOKCUIaMUHOM U (heHUII-
rugpazuHoM. Oxuciaenune C;H ;03 CHIBHBIMU OKHUCIUTENISAMU MPH-
BOJIUT K CMECH KHUCJIOT, CPEAU KOTOPBIX NPUCYTCTBYET IIyTApOBas U
agunuHoBas. Hanuiure cTpykTypHY0 GOpMYTy UCXOAHOTO COEIH-
HECHUS M YPABHEHUS BCEX YIIOMSHYTBHIX PEAKIUN.

9. IlpemnoxuTe MEXaHW3M BHYTPUMOJEKYJISIPHOU »Tepupuka-
IIUU Y-OKCUKapOOHOBOM KUCIIOTHI J0 Y-JIaKTOHA.

10. K kakoit u3 ¢hpopM — sapumpo- Wi mpeo- — OTHOCUTCSI ONTH-
YeCKH aKTUBHas BUHHAs KuclioTa? OOBSICHUTE C MPUBJICUCHUEM IIPO-
exiuu duiepa U CTPYKTYPhI TUIA «KO3JIbDY. OTBETHTE HA TE JKE BO-
MPOCHI IS CITy4Yasi ME30BUHHOW KHUCJIOTHI.

Ilpumep perrreHna 3asaHud

Hcnonb3yst TOJBKO HEOPraHWUYECKHUE COCAMHEHUsI, OCYIIECTBUTh
IpeBpaIlleHUE: 3TaH — OyTaH.

Peuwienue. Peaxkiium, KoTopas Obl O3BOJIMJIA OCYIIIECTBUTH TaKOE
IpEBpaIllCHUE B OJHY CTaJavi0, HET. MOXXHO TPEIIOKUTh CIETyI0-
U MyTh MOJy4YeHUs OyTaHa U3 dTaHa:

CH3-CH3 + Brz - CH3'CH2BI‘ + HBr
2 CH;-CH,Br + 2 Na —» CH;-CH,-CH,-CH; + 2 NaBr
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