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BBearenue

OpHolt U3 O4YEeHb BaXHBIX (POPM 3aHATUI CTYIEHTOB MPU OCBOE-
HUU TUCHUIUTMHBI «XUMHUsI (HEOpraHuyecKasi 1 OpraHuuecKas)» sBiisi-
eTCsl caMoCTosITelbHass paboTra ¢ ydeOHOW mauTeparypoit. YueO-
HO-METOJMYECKOE IOCOOME CIIYXKHUT JIOMOJHEHUEM K HWMEIOIICHCs
y4eOHOM JIUTepaType JJIsl MOJATOTOBKU K ayJTUTOPHBIM 3aHATHUSM U JK-
3aMEHY 110 JAaHHOW JUCLUIUIMHE U JOJDKHO, 0 MHEHUIO aBTOPOB, aK-
TUBU3UPOBATh pabOTy cTyJeHTOB. [Ipennaraembie KOHTPOJIbHBIE BO-
IIPOCHI U 33JIaHKsI COCTABJICHBI B COOTBETCTBUM C YU4e€OHOM Mporpam-
MoO# pazaena «OpraHuyeckass XUMUsD AUCHUILIUHBI «XuMusa (HEop-
raHruyeckas 1 OpraHuyeckas)» sl CTYJAEHTOB (akyiabTeTa OUOIOTHU
u skosioruu Apl'Y um. I1. T'. lemunoBa, oOy4arommxcsi 1o Hampasiie-
HusIM «buonorus» u «9konorus U nNpupoaonoias3oBaHue». [locodue
MOJKET OBITh UCIIOJIH30BAHO CTYICHTAMH, O0yUYaIOIIMMHUCS 10 HaIpaB-
JEHUIO0 «XUMUSD), IPU MNOJATOTOBKE K ayJIUTOPHBIM 3aHATUSIM U KOH-
TPOJIBHBIM MEPONPHUATHUAM IO TUCUUIUIMHE «OpraHudecKass XUMUsD.
B kaxnoi teMe oOydYaromuMmcsl NpeaiararoTcsi JOMOJIHUTENbHBIE 3a-
JAHUS TTOBBIIIEHHOW CJIOKHOCTH.



Tema 1

Teopusa crpoeHnsa OPraHUIECKUX COEAMTHEHUN

Pa3BuTue TEOpMM XMMHYECKOTO CTPOEHUSA (BBEICHHE CaMOIO
TEPMUHA «CTPYKTYypay», «CTPOCHUE») NpUHAMICKUT A. M. ByTiepoBy
n otHOcUTCA K 1861 r. OCHOBHBIE NONOKEHUS 3TOM TEOPUU MOTYT
OBITH CPOPMYITUPOBAHBI CIAETYIOIIUM 00pa3oM:

1. XuMu4ecKkoe CTPOEHUE — MOCJIEeN0BATEIbHOCTh COCIUHEHUS
aTOMOB B MOJIEKYJE. ATOMBI B MOJIEKYJIE COCIUHSAIOTCS HE IMPOU3-
BOJIBHO, 4 B OIIPEICIICHHOM MOPSJIKE.

2. CBsI3b aTOMOB OCYIIECTBIISIETCSI COTJIACHO UX BaJICHTHOCTH.

3. CpoiicTBa BeleCcTBAa OMPEACISIOTCS €ro0 XUMUYECKUM CTPO-
CHUEM.

4, KaxxJioMy BeIIECTBY MPUCYIa TOJBKO OJHAa OIpeieicHHasI
CTPYKTYpA.

5. AToM yriepojia B MOAABISIONIEM OOJBIIMHCTBE COCAMHEHUN
4-BaneHTeH. ATOMBI yTJIepojia CIIOCOOHBI COEAUHATHLCSA, 00pa3ys Ju-
HEWHBIE, PA3BETBJICHHBIE U 3aMKHYTHIC LICTIN.

6. ATOMBI B MOJIEKYJIE B3aUMHO BIUSIOT Ipyr Ha npyra. CBoii-
CTBa OMNPEACICHHOTO aTOMa B COCJAWMHECHUU IPEKIE 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 CIYKWUJa U CIIYKUT CHEPHCHEM PA3GUMUA OP2AHU-
YeCcKOou xumuu.

B cemunecateix rogax XIX B. Teopusi CTpo€HHs JOMOJHHIACH
TEOPUEN TMPOCTPAHCTBEHHOTO PACIOJIOKEHHUSI aTOMOB B MOJIEKY-
nax — crepeoxumuueckoir teopueit. B 1874 1. 4. X. Banut-T'opd
u K. A. Jle-bens He3aBUCHMO JIpyr OT Apyra MPUIUIM K 3aKIIOYe-
HUIO, YTO YETHIPE CBSA3M aTOMA YTJIEPO/ia HApPaBJICHbI B TPEXMEPHOM
MIPOCTPAHCTBE IOJI PABHBIMHU yIJIaMH K BEPIIMHAM MPABUIBHOTO TET-
pasapa. Ha ocHoBe 3TuX mpencTaBieHU ObLIO OOBSICHEHO SIBICHHE
MPOCTPAHCTBEHHOW HW30MEpHUM (ONTUYECKOW U TEOMETPUYECKOM,
T. €. YUC-MPAHC-U3OMepUulL).



B nauane XX B. anexktponHas 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 cooTBeTCTBUYU € TEOpUEH XUMHUUYECKOTO CTPOCHUS KaXKIO€ Be-
IIECTBO MUMEET CTPOro OMPEACICHHOE XMMHYECKOe CTpoeHue. B To
K€ BpeMsl OJTHOM U TOM ke OpyTTO-(hopMyJie MOKET COOTBETCTBOBATH
HECKOJIBKO BEIIECTB (CKOJIBKO MOYXHO IMOCTPOUTHh MOJIEKYJ U3 JAHHO-
ro KOJIMYECTBA aTOMOB, YYHUTBIBAsi MPABUJIO BaJeHTHOCTH). OHU OYy-
IyT UMETh Pa3HOE€ XMMHUYECKOE CTPOCHHE U pPa3HbI€ CTPYKTYpPHBIC
dbopmynbl. BerecTBa, TOXIECTBEHHBIE TIO COCTABY U MOJICKYJISIPHOM
Macce, HO OTJIMYAIOIIMECs] MO0 XMMHUYECKOMY CTPOEHUIO, Ha3bIBAIOT
uzomepamu, Hanpumep: C,HsOH — stanon m CH3;0OCH3z; — nume-
THJIOBBIN dPup.

XUMHUYECKOE TOBEJICHUE, PEAKIIMOHHAS CIIOCOOHOCTh MOJIEKYJIbI
3aBUCHUT OT MPUPOJIbI COCTABIAIONINX €€ aTOMOB M OT UX B3aUMHOTO
pacrniosioxkenusi. OOpasysi MOJIEKYJy, aTOMbl U3MEHSIOT CBOE€ COCTOS-
HUE, BIUSAIOT JPyr Ha Apyra. EcTecTBEHHO, 4yTO HauboJiee CUIIBLHO
B3aMMO/JICUCTBYIOT aTOMBI, 00pa3yoIue MKy COO0M XUMUYECKYIO
cBsI3b. OJTHAKO €ClIM aTOMBbl HE CBSI3aHBI HETIOCPEJACTBEHHO MEKIY
co0OM, OHM HCIBITHIBAIOT B3aMMHOE BIJIMSIHUE Yepe3 JPyTrHe aro-
MBI — TIPOUCXOJUT MOJSIPU3ALMST MOJICKYIbl — WJIH OKPY>KAIOITYIO
cpeny — 3b@eKT mos.

B opranmyeckux COEIWHEHUSX BCTPEYAIOTCS CJICAYIOIIUE BUIIBI
XAMHUYECKOU CBSA3H.

Kosanenmmnasn ceazp — odpazyercsi 000011I€HUEM HECITapEHHBIX
BAJICHTHBIX 2JIEKTPOHOB C MIPOTUBOIOJIOKHBIMU CITUHAMH.

Ae + eB 5> AeeB

Pa3HOBUIHOCTP KOBAJICHTHOM CBSI3U — KOOPOUHAUUOHHAA
c6:3b (TOHOPHO-AKIIENTOPHAs ):
+ +
HsN: + H — NH,

AMMUaK — JOHOp, MPEIOCTABISET JICKTPOHHYIO NApy, KAaTUHOH
BOJIOPOJIa — AaKIIENTOP, MPEJAOCTaBIsSICT BaKaHTHYIO opOuTanb. Paz-
HOBUJIHOCTh KOOPJAWHAIMOHHOMN CBSI3U — CEMUNOJIAPHAA CEA3D.

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



Inekmpoeanenmnana (UOHHASI) CBSI3b — IMPUTSHKEHUE Pa3HO-
UMEHHBIX 3apSKEHHBIX HOHOB, 00Opa3yIOIMMUXCS 3a CUET MepeIadn He-
CHAPEHHOT0 AJIEKTPOHA OJIHOTO aTOMa JIPYroMy.

Ae+eB o> A"+ :B

Booopoonaa ceazp — xuMuyeckas CBsI3b MEXAY aTOMaMHU BO-
J0pOJ1a, CBSI3aHHBIMU C CHUJIBHO 3JIEKTPOOTPHUIIATEILHBIMU aTOMaMHU
(Jaile Bcero aToMaMM KHCJIOpPOJia), U aTOMaMH, UMEIOIUMHU HE TO-
JEJIEHHYIO 3JIEKTPOHHYIO Mapy:

X-H...:Y-Z

B opraHnueckux COEIUHEHUSAX BCTPEUAECTCS TIJIaBHBIM 00pa3om
KOBAJIEHTHAsI CBS3b. JDTO CBSI3aHO C TEM, UYTO 3TU MOJIEKYJIbI COCTOSIT
MPEUMYIIECTBEHHO U3 aTOMOB, HE CTOJIb 3HAUYUTEIILHO OTIMYAIOIINX-
ca 1o anekrpoorpunarensHocTam (C, H, O, N, P, S), kak 3To xapax-
TE€PHO JJIsI HEOPTaHUYECKUX CTPYKTYp (METaIUIbl U HEMETAILIbI). XO-
TS B OTJAEJIBHBIX KJACCaX OPraHUYECKUX COCAMHECHHUI peaTu3yroTCs
U CBSI3U JPYTrOM MPUPOJbI, B TOM YHUCJIE MOHHAS, KOOPAWHAIIMOHHAS
(colu OpraHMYECKUX KHUCIOT, METAJUIOPTaHUYECKHE COEIUHEHMS,
KOMIUICKCHBIE COCTMHEHUS C OPTaHUYECKUMU JTUTaHaMM ).

Mex iy aToMaMu yTiiepojia B OpraHUYE€CKUX COCTUHEHUSX MOTYT
00pa30BbIBATLCA OJIHA, ABE U JaXE€ TPU OOILIUE AIEKTPOHHBIE MApPHI.
[Ipu 3TOM MEepeKphIBaHUE OpOUTATICH TPOUCXOAUT KaK BIOJb JIMHUU,
CBSI3BIBAIOLIEH S/Ipa aTOMOB, — 3TO O-C64A3b, TAK U HAJ W TOJ 3TOU
JIMHUENH — 3TO 7-c8:a3b. B 00pa3oBaHNU G-CBA3€H y yriepojaa y4yact-
BYIOT TUOPUIHBIE OPOUTAIIH, TT-CBSI3EM — p-OpOUTAIH.

Tepmun «eubpuouszayuny opéumanein 00603HAYAET «CMEILICHHE
Y BBIPABHUBAHUE» 110 SHEPIUU U (POpME UCXOAHBIX S- U P-OpOUTAIICH.
CwmbICHT 3TOr0 MOHATUS (HE SIBICHHS) 3aKJIIOYACTCS B TOM, UYTO OIU3-
KM€ 10 SHEPTUU U UMEIOIIHE OOIHEe JIEMEHThl CHMMETPUU MOJIEKY-
JsipHble (HE aTOMHBIE) OpOUTAIM MOTYT B3aMMOJICHCTBOBATH JAPYT
C ApyroMm, oOpa3ys Tak Ha3bIBaeMble THMOpHAHBIC opOuTanu. Paznu-
4aroT SP-, SP°- 1 Sp°-ruGpuamsanuu (puc. 1).

KoBanenTtHas cBsa3b Mexay atoMmamu A 1 B MoxkeT ObITh pazo-
pBaHa, BO-TIEPBBIX, 2OMOIUMUYECKU — DJISKTPOHHAS Tapa JIeIuTCs
MEXy aTOMaMH, 4acTullbl A U B moiydaroT 1Mo ogHOMY 3JEKTPOHY
U CTAHOBSITCS CBOOOJIHBIMU PaJUKAIAMU:



A®®B —> A® + *B

Bo-BTOpBIX, cemeponumuuecku, 1. €. ¢ oOpa3oBaHUEM pa3Iny-
HBIX AJICKTPOHHBIX CTPYKTYP — HOHOB, B KOTOPBIX aTOM A JUIITUIICS
AJIEKTPOHA U OOpell MOJIOKUTEILHBIN 3apsij, a aToM B 3axBaTui o0a
00IIMX 0 TOTO 3JICKTPOHA M IPHUOOPE OTPULIATEILHBIN 3apsii;

A®*B 5 A" + B~

OOpa3zoBaBlIKecss YacTUIbl MOJYMHEHBI OOBIYHBIM 3aKOHAM
AIEKTPOCTATUIECKOTO MPUTSHKEHUS U OTTaKuBaHusA. OJTHAKO COCTO-
SHAE TaKOTO B3aMMOJICUCTBUSA OYyJIET ONMPEAeNAThCS HX IMPUPOJIOH,
a TaKk)Ke BHEIIHUMH (paKkTopamu, HAapuMep MPUPOJIONA PACTBOPUTEIIS
(COJbBATUPYIOIICH MM MOJISIPU3YIONIEH CIIOCOOHOCThIO). MoryT 00-
Pa30BaThCs TECHBIE, PHIXJIBIC WX CBOOOHBIC HOHHBIE TIAPHI.

CBoOoaHBIE paauKaibl, B OTIUYUE OT MOHOB, HE MMEIOT DJIEK-
TPpUYECKUX 3apsifgoB. TakuM oO0pa3oM, C80000HOPAOUKATIbHBLIL
WIH UOHHBLIL MEeXAHU3M PEAKIIUA MOXHO YCTaHOBHTH, H3y4as yCIIO-
BUS MPOTEKAHMS TIpoIiecca.

Sp°-rubpuausanus  SP-rubpUAM3anKs  SP-THOPHAH3ALIS

Puc. 1. Tumnsl rubpuanzanuu

KonurtpossHBIE BOIIPOCKHI H 3aAaHHA

1. IIpuBeauTe mpUMEpPbl OPraHUYECKUX BEIIECCTB, COJIEPIKAIIUX
MOHHYI0, KOBAJICHTHYI0, CEMUTIOISIPHYIO M BOJAOPOIHYIO CBSI3H.

2. O0ObsICHUTE 3HAUYCHHE TEPMUHA «THOpUAM3ALMS OpOUTANICII»,
Kakue cBsi3u Ha3bIBAIOT G-CBSI3SIMU U T-CBsI3aMu? [IpuBeauTe cxemsl
6 BU10B G-cBsi3eil. Hapucylite cxeMy 0O0pa3oBaHus T-CBSI3H.

3. Kakne opOurtanu y4yacTByIOT B 00Opa30BaHHHM G-CBSI3€ B MO-
JeKyax: a) BoJiopoja; 0) aMMHaKka; B) Xjopa; I') IporaHa; 1) XJOpH-
cToro Bojopoaa’?

4. Tlogcuuraiite YUciio S u Sp3-FH6sz[Hblx opOuTasieit B mMoJie-
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 OCHOBAaHUE. Y KaXKHUTE, KAKHE BEIIECTBA
ABJISIFOTCS. KUCIOTaMM JIblonca, a Kakue — OCHOBAHUSIMHU B CJIEAYIO-
IUX PEAKIUSAX (JIOMUIIUTE YPaBHEHUS):

a) CH;NH, + H >
0) (CH3);:N+ 0O >

Kakoro Turma cBsizu 00pa3oBaIUCh B MPUBEJCHHBIX TpUMEpax?

6. K kakomy TuIy peakiui OTHOCUTCS OJIUMEPU3ALA?

7. OMMHAKOBBIY WU PA3AYHBIN MOJICKYJISIPHBIN BEC UMEIOT MO-
JIEKYJIbI @) U30MEPOB, O) TOMOJIOTOB, B) IOJIMMEPOB?

8. Haiite ompejeneHre MOHSATUSAM: TOMOJUTHYECKHE (parKaib-
HBIC) PEaKIUN M T'eTePOIUTHYCCKUE (MOHHBIC) peakimu. Kakumu oco-
OCHHOCTSAMM KOBAJICHTHOM CBSI3M OOYCJIOBJICH €€ pacrajy 1o TOMOJIUTH-
YECKOMY WJIA TeTepONIUTHUYECKOMY MexaHnu3My? [Ipuemure Bce BO3-
MO>KHBIE BAPUAHTHI pacnaga KOBAJICHTHOU CBSI3U B MOJIEKYJIE 3TaHA.

9. Kak ximaccuuiupyroTcsi OpraHu4ecKue peakiiuy mo xapakre-
py pearupyromux gactuil? [IpuBeaute npuMepsl: a) HyKICOPUIBLHO-
ro peareHTa u HykJIeopuibHON peakuuu, 0) 3IeKTpoUIbHOTO pea-
T'EHTa U JEKTPOPUILHON PEaKIIUH.

10. Kakomy Tumy ruOpuau3aiiiu MOJIBEPraloTCs 3JIECKTPOHHBIC
opOUTaIM aToMa Yrjepojaa B MoJIeKyiax: O€H30Ja, dTaHa, ATUJICHA,
aneTwsieHa? OTMETBbTE MPOCTPAHCTBEHHOE PACIOJIOKEHUE OpOuTa-
JIed, BAJICHTHBIE YTJIBI.

11. O6bsicuute cnenyromue (HakThl: a) METHIOBBIA CIUPT, 00JIa-
JAIOIINI MEHBIIIEH MOJICKYJISIPHONM Maccoi, yeM OpOMMCTBIN METHII,
ABJISIETCS dKUJIKOCTHIO M pacTBOpUM B Boje, Torna kak CHzBr — Be-
IIECTBO ra3000pa3HOe M HEPACTBOPUMOE B BOE; O) INUMETHUIIOBBIN
3(Up U ATUIOBBIA COUPT UMEIOT OJIMHAKOBYIO MOJICKYJISIpHYIO (op-
myny C,HgO, B TO %€ BpeMsI IEPBBIN U3 HUX — a3, HEPACTBOPUMBIN
B BOJIE, @ BTOPOE BEILIECTBO — KHUJIKOCTh, pACTBOpUMAs B BOJIE?

12. YkaxuTe 4UCIIO G- B T-CBA3EH B MOJICKYJIax CISTYIOMHX CO-
CIUHEHUMU:

13. CpaBHuUTE IPOYHOCTh XMMHUUYECKUX CBSA3EH B MOJICKYJIax Cje-
ayromux coeaunennii: CF4, CCly, CBry, Cly.



14. Onpenenute GopMysly OPraHMUYECKOro BEUIECTBA, MPU Cro-
panun 0,333 r kotoporo nomyymwioch 0,4884 r yriekuciaoro rasa
10,1998 r Boasbl. IIMOTHOCTH MApPOB 3TOTO BEIIECTBA 110 BOJOPOY
paBHa 30.

15. [IpuBeaure mpuMepbl 3 OPraHUYECKUX COCAUHEHHM, UMEIO-
IUX: a) TEMIIEpATypy mwiasiaenus > 100 °C, 6) Temueparypy KUIIECHHs
< 100°C, B) muorHocte > 1 r/em’, I') MOJIEKYJISIPHYIO Maccy
< 150 a. e. M., 1) XOpOIIIyI0 paCTBOPUMOCTh B CITUPTE.

16. KakoBa BaneHTHOCTH ¢ocopa B COCAMHEHUH TPUMETUII-
dbochuHOKCHa?

17. Yto Takoe MONOKUTEIIbHBIN W OTPULIATEIIbHBIN WHTYKITAOHHBIN
addext? IpuBenure npumepsl 3aMecTuTesei, odaagaronmx +l u —I.

18. Uto Takoe pe30HaHCHBINA WM Me3oMepHbIi rddekT? UTto Ta-
KO€ MOJIOKUTEIbHBIN U OTPHUIATEIbHBIN Me30oMepHBIN 2 dext? [Tpu-
BEJIUTE IPUMEPHI 3aMeCTUTEIeH, o0nanatonux +M u —M.

19. Kakue daktopsl, Kpome 3IEKTPOHHBIX d(PPEKTOB 3aMecTUTE-
JIeH, BIUSIOT Ha PEAKIMOHHYIO CIIOCOOHOCTh OPTraHWYECKUX BEIIECTB?

20. HmwxenpuBeaeHHbIC COSIMHEHMS: TeKCaH, IIPOIIaHoJI, OEH301II,
n-Kpe30J1, MPOMUOHOBAs KUCIO0TAa, TJIMIIEPUH — PACIIOI0XKHUTE B PSIIbI
10 BO3PACTAHUIO &) TEMIIEPATYP KUIIEHHUS, 0) MOJIEKYJISIPHBIX Macc.

21. Onpenenute GyHKIIMOHAIBHBIE TPYIINHI B BEIIECTBAX:

a) r) /70 %K) ) 0
CHy;—CH—C[ CH;—C.
CH=CH, by OH 0C,Hs
CTHPOJI MOJITOYHasg ATunaierar
KHUCJIOTAa
6) (|?
)
CH;—C—CH,—CH, Q
CH;—C—CH,
METHIAITUIKETOH
4all€eTOH
B) OH
| e)
CHy=¢—CN CH,=CH—Cl
CH;
BHHHITXJTOPH]L
IHAHTUPUH
alleToHa



AormoAHuTreAbHBIE 3aAAHUA

1. HazoBute ABajiiiaTh BOCEMb XMMUUYECKUX JIEMEHTOB, HEO0XO0-
JIVMBIX JUJIS pOCTa TKAHU BCEX KMBOTHBIX.

2. «Jlakmyc s 6eH3nHa». MHoOTHE aBTOMOOUTENHN YacTO CTall-
KUBAIOTCS C MPOOJIEMON HEKaueCTBEHHOro OCH3MHA Ha 3alpaBKax.
DTO HE TOJBKO BPEAUT JBUTATEII0, HO U B HEKOTOPBIX CIIy4asx OIac-
HO 17151 310poBbs. [Ipennoxure npocToit 3KCIPECCHBINA CIIOCOO OlECH-
KM KauecTBa OeH3MHa BHE jjabopaTopun. Kakrve OCHOBHbIE KOMIIOHEH-
Thl, 110 BAallIEMy MHEHUIO, CTOUT MPOBEPATH B EPBYIO OUEPE/Ib?
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Tema 2
IIpeaeabHBIE YTAEBOAOPOABI

[IpenenbHBIMU YTJIEBOJOPOIaMH HA3BIBAIOT TaKUE COCIMHEHHS
yIJIepojia C BOJOPOJIOM, B MOJICKYJIaX KOTOPBIX KaKIbIM aTOM yrJjie-
pojda 3aTpadyrBaeT Ha COCAWHEHHUE C JIOOBIM COCETHUM YTJIEPOIHBIM
aToOMOM He OoJjiee OJHOW BaJEHTHOCTH, IPUYEM BCE CBOOOJIHBIC
(He 3aTpayeHHbIC HAa COCAUHEHHUE C YTJIEPOJHBIMHA aTOMaMH) €ro Ba-
JIEHTHOCTH HACBIIICHBI BOJOPOAOM. Bce aToMbl yriiepoia HaxoasaTes
B Sp3-FI/I6pI/I,Z[HOM COCTOSIHUH.

O6mmas gopmyna npenenbHbIX yriieBoaopo10B CpHonso.

[IpenenbHBIC YTIIEBOAOPOILI ¢ HEPA3BETBICHHOMN IIEMbIO (KOTIa
KOKIBIM aTOM YTJIepojJa HEMOCPEICTBEHHO CBs3aH HE Oojiee deMm
C ABYMSI IpyTUMHU aTOMaMH YTrjiepoja) UMEIOT SMIUPUUYECKUE Ha3Ba-
aus: CHy; — meran, C,Hg — atan, C3Hg — mpomnan, C4H,g — OyTaH,
— WA WX Ha3BaHUS 00pa3yloTCs OT TPEUYECKUX M JJATHHCKHUX YUCIIH-
TEJIbHBIX TTyTeM Jo0aBiieHus «-an»: CsHip, — menrtan, CgHyy — rek-
CaH, C7H16 — I'CIITaH, Cngg— OKTaH, CgHgo — HOHaH, C10H22 —
JIeKaH | T. 1.

C yeTBepTOro 4ji€Ha TOMOJIOTUYECKOTO psifia aJIkaHOB HaYWHa-
€TCSI CTPYKTypHasi M30MEpHs. ITO CBSI3aHO CO CIIOCOOHOCTBIO aTo-
MOB yTjiepoaa oOpa30BBIBaTh Pa3BETBICHHBIC ICIH, T. €. 00Pa30BBI-
BaTh CBSI3U C TPEeMs WU YETHIPbMS aToMaMu yriepoaa. Yucio uzo-
mepoB aisi CsHiyp paBro 3, nna CgHyy — 5, CoHig— 9, CipoHoo
— 75, CyoH4p, — 336 3109.

Cnocoo6vl nonyuenus aikanos

1. ®pakyoHHas NEeperoHka MPUPOJHOTO raza, Wi OEH3MHOBOU
¢pakunu HeTH, WU CMECEN YIJIEBOAOPOAOB, MOIYYaEMbIX THAPU-
poBanueM yris. B nmpupogHom raze o 95 % merana, ocTaabHOE —
nponaH, OytaH W Jp. MeraH emnie Ha3bIBalOT OOJIOTHBIM Ta30M,
T. K. OH 00pa3yeTcs Npy THUEHUH 1IEJITI0JIO3bI 0€3 TOCTyma BO3IyXa.

2. Katanutrueckoe ruIpupoBaHnie HENPEAETbHBIX YTIEBOIOPOIOB:

Pt, Pd, Ni
C i CH
- H2
G H\\c:H2+ P 1 CHT RN,

3
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3. BoccranoBieHue raJIOrCHIIPON3BOAHBIX BOAOPOJOM HIIM XH-
MHWYCCKHMU BOCCTAHOBUTECIISIMU.

C,Hsl + HI - C,Hg + 1,
4. Yepe3 MarHuOpraHUYECKUe COCTUHEHUS
C,HsBr + Mg —» C,HsMgBr
C,HsMgBr + H,O - C,Hgs+ Mg(OH)Br
5. Peaknus Bropiia:
2Rl +2Na— R-R+2Nal

B peaknuto Bropiia ¢ ya0BIeTBOPUTEIHHBIMU BHIXOAaMH KOHEUHBIX
YTJIEBOJIOPOAOB BCTYMAIOT JIMIITL TIEPBUYHBIC TAJIOT€HIIPOU3BOIHBIE,
6. DNEeKTPOIu3 coJieid KapOOHOBBIX KUCIOT — peakius Konboe:

2 R-COONa +2 H,0 > R-R+2CO;,+2NaOH + H,
7. CrinaBieHue cojiell KapOOHOBBIX KMCIIOT CO LIEJI0YaMu:

CH3;COONa + NaOH — CH, + Na,CO;

@u3uueckue ceonicmea. Ankanol C; — C4 ipu OOBIYHON TEMIIE-
patrype — rassl, Cs — Ci5 — xkunakoctu, ¢ Ci;g — TBEp/IbIC 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: merad — 161,60 °C, sran — 88,60 °C, rek-
can — 68,70 °C, renrran — 98,50 °C. M30Mephl ¢ HOPMAILHOM LIENBIO
YTJIEPOJHBIX aTOMOB KHUIIAT Mpu Oojiee BBICOKOM TeMmIiepaType, 4yeMm
C Pa3BETBJICHHON LENbI0. YTJEBOAOPOAbl C Pa3BETBICHHON LEIbIO
UMEIOT MEHBIIIYIO CKJIOHHOCTh K KOMIUIEKCOOOpa30BaHUIO C MOYEBH-
HOoU. IloaTomy yrieBogoOpoAbl C HOPMAJIbHOM ILENBIO OTACISAIOT
B ITPOMBIIICHHOCTH OT YIJIEBOJOPOJIOB C Pa3BETBICHHON CTPYKTYpOr
B BHJIC KOMIUIEKCOB C MOUYE€BHHOM. PacTBOpUMOCTh IIPEACIIbHBIX yIJIe-
BOJIOPOJIOB B BOJIe HUUTOXHA. [IpenenapHble yrieBoaopoIbl — BeIlle-
CTBA HEMOJISIPHbIE U TPyAHO nossipuzyemsbie. JlimHa C—C-cBA3u Co-
crasisier 0,154 M, BalleHTHBIH yroi pasen 109°28°.

Xumuueckue npeepaujenusn aIKaHOB MOTYT IIPOUCXOAUTH B pe-
3yJbTaT€ TOMOJIMTUYECKOTO pa3phbiBa WM YTICPOAHON LENH, WIH
CBS3U YTJIEPOJ — BOAOPOJ C MOCIEAYIOUIMM 3aMElIEHUEM aTOMOB
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BOZOpOAa IPYTMMH aToMaMu Wiu rpynmnamu. OTcrofa i ajlKkaHOB
XapaKTEePHbI PEaKIUU PaCUICIVICHUS U 3aMEIICHUS.

[IpenenbHbIE YIIIEBOAOPOIBI TIPU OOBIYHON TEMIIepaType He pearu-
PYIOT C KOHIIEHTPUPOBAHHBIMU KHUCIOTAMH, CHIIbHBIMA OKUCIIATEIISIMU.

MecTo BCTYIUICHUS! 3aMECTUTEISI B MOJIEKYJTy ajKaHa OINpeiess-
€TCSl BEPOSTHOCTHIO 00pa3oBaHUs U CTAOMIBHOCTHIO BO3HUKAIOIIETO
panukana. Hambonee cTtaOuiIbHBI paJuKaibl ¢ HECHApPEHHBIM DJICK-
TPOHOM y TPETUYHOTO aToMa yIjiepoja, U ModTOMY OHH Jierde oopa-
3YIOTCA. Y CTOMYMBOCTb PAJIMKAIIOB YMEHBIIAECTCS B PAAY:
TPeTHYHbIe > BTOPUYHBIE > MEPBUYHBbIE > METUJILHbIA PAIMKAJI.

DTO CBSI3aHO CO CTETEHBIO JIETOKAIN3aI[MU HECIIapEeHHOTO dJIeK-
TPOHA B YaCTHIIC.

1. TanorennpoBanne — 3aMelIeHne BOJOPOJHBIX aTOMOB Trajo-
reHamMu. CKOPOCTh peaKIMKi YMEHbIaeTcs B psay ramorenos: F > Cl
> Br > I. lIna propa peakius UAET CO B3PHIBOM, ITOATOMY IIPUMEHSI-
10T pa3daBicHUe PToOpa a30TOM WM IMPOBEICHUE PEaKIIMHU B KUIKOM
daze (pacTBOpUTEIN — MOTUPTOPIPOU3BOIHBIC YIIIEBOIOPOIOB):

CH, +4 F,—> CF,+ 4HF.

XJIop pearupyer ¢ ajkaHaMH TOJBKO IIOJ BIMSHHUEM CBETA,
Harp€BaHusa HJIW B IPUCYTCTBHHU KaTaJIHU3daTOPOB. OTO MO3BOJISET
IMPOBOAUTH ITOCJICAOBATCIIBHOC 3aMCIIICHUC!

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

CHCIl; + Cl, > CCl, + HCI

H. H. CeMmeHOBBIM yCTaHOBJICH LEMHON PAAUKAIbHBIN MEXAHU3M
peaKLuu:

Cl, —» 2 Cl® (3apoxaenue memnm)
CHy + Cl® — *CHj; + HCI (pocT menw)
*CH; + Cl, —» Cl® + CH;Cl (poct nernm)
2 Cl® — Cl, (oOpbIB 1181I1)
2 *CH;3; — C,Hg (0OpwbIB 11€1111)
*CH; + Cl® — CH3Cl (0OpwbIB 11eTIH)
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2. CepHas KuCIIOTa IPU KOMHATHOM TEMIEPATYPE HE ICHUCTBYET
Ha ajiKaHbl, a MPU HArPEBAaHWU OHA JCHUCTBYET KaK OKHUCIUTENb.
JpiMsIiasi cepHasi KHCJIOTa C BBICIIMMHM HapaduHaMu o0paszyer
CyIb(POKHUCIIOTHI:

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

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

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

st aTUX peakuuii coxpaHsieTcsi U30UpaTeIbHOCTh: 3aMEIICHHE
aToMa BOJIOpO/Jia JIer4e MPOTEKAaeT Y BTOPUYHOIO YTIEPOJHOrO aTo-
Ma, 4eM y MepBUYHOTO. BOAOpOIBI Y TPETUUHOTO YTIIEPOIHOTO aTo-
Ma HE 3aMEIIalTCA BCIEICTBUE CTEPUYECKUX (PaKTOPOB: 3aTPYJHEH
NOJXO0J pearupyrouleid 4acTuilbl K 3ToMy aroMmy Bojopona. Kartanu-
3aTopaMu CyJIb(POXJIOPUPOBAHUS (B OTCYTCTBUE CBETA) CIIyXkaT Opra-
HUYEeCKue nepekucu. Peakius cysnb(oXJIOpUPOBAHUS UMEET LEMTHOU
paavKaIbHbIA MeXxaHu3M (Sg). DTa peakius UCIIOIb3YyeTCs JJIsl MOJy-
YEHUSI 3aMEHUTEIICH MbLJIa, CTUPAIBHBIX MOPOIITKOB:

R-SO,Cl + 2 NaOH — R-SO3;Na + NaCl + H,O.

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

R-H + HO-NO, - R-NO, + H,0.

KoHmieHTpupoBaHHas a30THAsI KUCJIOTA MM CMECh KOHIIEHTPHPO-
BaHHOW a30THOM M CEpPHOM KHUCJIOT (MeJaHX) OKHUCISIET NnapaduHsbl.
HurtpoBanue ke TPOBOAAT pa3z0aBICHHOW a30THOM KHCIOTOM.
B peakiuto xxunkoha3HOr0 HUTPOBAHUS BCTYMAOT BCE YIJIEBOJAOPO-
IIbI, OJTHAKO CKOPOCTh PEaKIMM HEBEJIWKAa M BBIXOJIBI HUTPOCOCIUHE-
HUW HU3KHE. 3aMelIeHUE BOJOpPOJa JIerde MpPOTEKAeT y TPETHUYHOIO
yIaepoaHoro atoma. Peakiusi conpoBokaaeTcss 00pa3oBaHUEM TOJIH-
HUTPOCOCIMHCHUH M OKHCIUTCIBHBIMH IIPOIIECCAMH JI0 CITUPTOB,
aJIbJICTUIOB, KETOHOB, KUCJIOT. B MPOMBINIUIEHHOCTH MPUMEHSIOT Tia-
podazHoe HUTPOBAHKUE — HapaMH a30THOM kucinoTsl ipu 250-500 °C.
B sToM ciyuae TepsieTcss M30UpaTEIbHOCTh PEAKIUU, KPOME 3TOr0
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npotekaeT kpekuHr napaduHoB (C—C-pacuierieHue), B OCHOBHOM
00pa3yroTcsi MOHOHUTPOCOEIMHEHUsI. Peakiuss HuTpoBanus napadu-
HOB — 3TO PAJAUKAIbHBIA MPOILECC. ATAKYIOIIEH YaCTUIICH SBISETCS
muokcup azota (NO,), KOTOPBIN COAEPAKHUTCS B A30THOM KUCIIOTE.

4, Oxucnenne. Takue OKUCIUTENM, KaK KHUCJIOpPOJA BO31yXa,
KMnO,, K;Cr,O; u np. okucisitor napadyHbl TOJIBKO IPH BBICOKHX
TEMIIepaTypax C pa3pblBOM YIJIEPOIHOU IIEMU U 0O0pa30BaHUEM B OC-
HOBHOM KHUCJIOT. et Takke mporiecc AeKkapOOKCHUIMPOBAHUS C BhIJIE-
nenueM CO,. Tak kak npu OKUCICHUHM HU3IIMX NapaduHOB TpeOyeTcs
BBICOKAsi TEMIIepaTypa, TO MPOIECC MO yIparisieM. B mpombliiieH-
HOCTH WCIOJIL3YIOT OKHCJICHHE BBICIINX MapauHOB He(PTU TO CUHTE-
TUYECKUX BbICIIUX KUPHBIX KHUCIOT (CXKK), KOTOpbie HCHOJIB3YIOT
B MBUIOBAPEHHOM mpoMbinuieHHocTd. Temmeparypa peakuuu 150 °C,
KaTaau3aTop — COEIMHEHUs Mapranua. Hapsay ¢ pa3imyHbIMU KHUCIIO-
TaMu 00Pa3yIOTCsl OKCUKUCIIOTHI, AJIbJICTHbI, KETOHBI, CIIUPTHI U JP.

5. Kpekunr yrinesogoponos. I[Ipu temmeparypax Beime 1 000 °C
BCE MPENEIbHBIE YIIIEBOJAOPOALl 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 mojgy4arT U3 MeTaHa.
CtpoeHue yriieBOJ0OpOJIOB U UX MOJICKYJISIpHAS Macca CKa3bIBAIOTCS
Ha TeMIlepaTypax Haudajia ux pasjioxeHus. Yem OobIie MOJEKYJISp-
Has Macca, TeM jerde uuer pasinoxenue. [Ipu 300-700 °C npenens-
HBIE YTJIEBOJOPOIbI 00pPa3yIOT CIOKHYIO CMECh MPEEIbHBIX, HEMpe-
JETBHBIX W apOMaTHYECKHX YTJIeBOAOPOAOB. OCHOBHBIE peEaKIuu
PU KPEKUHIe€ — JIETUJIPOT€HU3aIMs YIIIEeBOJAOPOJa U Pa3pbiB yriie-
POJHOM 1IeTH, HaITpUMep:

CsHy;, - C3Hg + CoH,y
CsHy; > CsHyp + Hp
C6H14 —> C6H6 +4 H,

BBenenne karanmzatopa B IPOIECC MOXKET CHJIHBHO HU3MEHUTH
HallpaBJieHUE peakiuu. Hampumep, miatuHa yCKOpSET Mpolecc Jie-
TUAPOTCHU3AINH, XJIOPU/] aTFOMUHUS — U30MEpHU3aIIUH.

Omoenvnwvle npeocmagumenu. MetaH — OCHOBHAsI 4acTh MPHU-
POJHBIX U TOMYTHBIX Ta30B. XUMHUUYECKOUN MPOMBIIIJIEHHOCTHIO TIepe-
pabaTbIBaeTCs B OCHOBHOM B aIleTHJIEH, Ta30BYyIO0 caxy, ¢Top-
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U XJIOPIIPOU3BOJAHBIE (MCIOJIB3YIOTCA B KayeCTBE pPacTBOpUTENEH
Y UCXOJHBIX MOJYNPOJYKTOB B CMHTE3€ XJIAJ0areHTOB), CUHTE3-Ta3,
METaHoJI, (hOpMalIbACTH/I, IJIACTMACCHI, CUHWIBHYIO KHUCJIOTY, BO-
JIOKHA, KaYYyKH:

CH, »> CO + H, > CH;0H —» CH,0 — miacrMmaccsel
CH,; + NH;— HCN — CH,=CH-CN — CHHTEeTH4YeCKO0€ BOJIOKHO, KAy1yK

Cmech mporaHa W OyTaHa HCMOJB3YeTCs] B OBITY (TOIUIMBO).
B nocnegnue roapl OyTaH MCMONB3YETCS MPU MOJTYUYEHUH YKCYCHOM
KUCJIOTBl peakiuend okucieHus. Kuakve yriieBOAOpPOIbl MPUMEHS-
IOTCSI KAK MOTOPHOE TOIUIMBO, BBICIIME TBEPAbIC apadUHbI UCIIOIb-
3YIOTCA KaK CMa304HbI MaTepual.

KonurtpossHBIE BOIIPOCKHT H 3aAaHHA

1. HazoBure yriieBogopoasl:

CH,

-SSR
AN PRI N 2
H.C C C CH C C CH
3 | Hz 3 H3C/H\(|:/ \ﬁ/ 3
C
PR 2
H,C” H ~CH, CH,
CH CH, CH
CH HC/ 3 H2 | 3 | 3
[ 27 C_H._C C
_Co _Cuo HC™ ~CTH>C H™CH,
H,C™ H C” H CH, | H,
H, CH

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

CH C,H CH
‘ 3 ‘2 5 | Coh " (‘szs
C C C.g €. _CH,
a) C,H, H Cc 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 YTIIEBOIOPO-
noB coctaBa CgHyg ¢ mecThio yriaepoaHbIMU aTOMaMHU B TJIABHOM 11e-
nu. HazoBure nx no Homenknarype MIOITAK.
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4. CKOJIbKO CYIIIECTBYET TPETUYHBIX TENTUJIBHBIX PaJIUKaJIOB,
HE UMEIOLIMX IPYTUX TOYEK PAa3BETBICHUS, KDOME TPETUYHOTO aTOMa
yriaepoaa?

5. Hanumure peakiuu mojJy4eHUsl TeKCaHa W3 CIEOYIOLIUX CO-
S IVMHCHUN:

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

0) CH3-CH2-CH2-CH2-CH=CH2

B) CH3-CH2-CH2-Br.

PaccmorpuTe Mexanusm peakuuu Bropua.

6. [losmyuuTe 37€KTPOIU30M BOJHBIX PACTBOPOB KaJMEBBIX COJIEH
OPTaHUYECKHUX KUCIIOT COOTBETCTBYIOIIETO CTPOCHHUS:

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

PaccMmoTpuTe MeXxaHU3M 3TOM PEAKIIMK HA MPUMEPE MOJIYUYCHUS
JTaHa.

7. Kakue yriaeBogopopl Ioyyarcs

a) MPU AIEKTPOIN3E KATUEBOM COJIM YKCYCHOM KUCIIOTHI;

0) mpu HarpeBaHWHW HATPHUEBON COJIM MPOIMAHOBOM KHCIIOTHI
C TBEPJIOHM LIET0YbIO?

Hanuvre ypaBHEeHNs peaKLnil.

8. Kakue yrieBoopoabl 00pa3yroTcs pu IEUCTBUM METaJLIAY -
CKOT'0 HaTpHs:

a) Ha U300y TUIIOPOMHUT;

0) cMech 1-fioa-2-MeTuinponana u 2-ioanponaxa’?

Hanuimre ypaBHEHUs peaKkLnid.

9. 3anoyiHUTE CXEMY MPEBPaALICHUMN:

1 Mo Cl, Na 1 moss Cl, Na

>» A —— > B >» C —2>» D
hv hv

10. CocTaBbTe CTPpYKTYpHBIE (POPMYJIIBI BCEX U30MEPOB I'eKCaHa.

11. Beruucnure o0beM MeTaHa (H. y.), MOJYYEHHBIM TIPU THUIAPO-
nu3e Kapouaa amroMUHUSL Maccor 72 r. MaccoBasi 107151 BbIXOJ1a TIPo-
nykTta peakuuu pasHa 80 %.

12. Beluncnure Maccy arerata HaTpus, 3aTPauye€HHOTO Ha TOJTY-
yeHue MetaHa maccol 80 r mpu Bbixojie npoaykra 70 % oT TeopeTu-
YECKH BO3MOKHOTO BBIXOJA.

13. Hanuiurte ypaBHEHUs peaklydid, HA30BUTE BCE COCAMHEHUSI.
Paccmotpute mexanusm peakiuu (2).

CH,
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Br,, hv, T .

= 2-bpom-2,5-numeTnirekcan

2)
DJIEKTPOJIM3 |
(1)
HNO,; (pa30.), T .. P... —E
3)
14. Hanuimre ypaBHEHUS peaKLInM:
Bry, 127°C, hv _ Na . Jlernnpuposanne B
CHTCLTTn T e 3)

15. Harmiimre ypaBHEHHS pEakivii s TIPEBPAILICHHI:

H-OyTWIIOpOMMU/T o CYHB(POXHO?I,)HpOBaHHe g
o (1) —— OyTaH — (3) 0
2-Oyren ' XJIOPUPOBAHHE 7

(2) (4)

16. 3aBUCHUT JI1 CKOPOCTh MPOTEKAHUS PEAKIIUM AJIKAHOB C Tajio-
reHamMy B ra3oBod ¢aze (eciu Ja, TO Kak): a) OT TeMIEepaTyphl;
0) OCBEILIEHHOCTH; B) MPUCYTCTBHUS KUCIOPOJA; T) IHS HEAEIH;
1) ¢dassl JIyHBI; €) MaTepuaia CTEHOK peakTopa; k) popmsl peakTopa?

17. Kakue MOHOHHUTPOINPOU3BOHBIE U30MEPHBIX MEHTAHOB MO-
Jy4aroTcsl TpPU HUTPOBAHMM B YyCJIOBUAX peakiuu KonoBamoBa?
Hanuinre ypaBHEHUs peaKkLnid.

18. HazoBure coequHeHus:

Br H2 | 3
H,C—C C
C[ CO pa Hﬁ/‘*@
—CH
Br H 2

19. Chopmynupyiite Teoputo Hanpsikenus: baiiepa.

20. [TonyunTe IUMKIONPOIIAaH BHYTPUMOJEKYJSIPHOU peakiueu
Bropua.

21. HanmmmmTe peakiiuy MUKIJIONPOIIaHa M UKJIOTEKcaHa ¢ OpoMOM.

22. 300pa3zutre KoHpOpMAIMK IUKIOrEKCaHa M YKaXuTe
Han0oJiee yCTOMYUBYIO KOH(POPMAITHIO.
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AormoAHuTreAbHBIE 3aAAHUA

1. Hanuimure MexaHu3M — XjopupoBaHus 2,2,3,3-TeTpaMeTHiI-
Oytana. Paccuuraiite TEmiIOTy peakiil OTACIbHBIX CTAIuM, YKOKUTE
MeJUICHHYI0 cTaauto. OObsCHUTE, MOYEMY pEeaKIUs XJIOPUPOBAHUS
IPOTEKAET NMPU KOMHATHON TemIiepaType, a peakius OpoMUpOBaHUs
— mpu + 127 °C.

2. Kakue ankuibHbIE pajyKaibl MOTYT 0Opa30BBIBATHCS B pEaK-
My OpOMUPOBaHMS U3 MOJIEKYJbl 4,5-nmunponuioktana? CpaBHUTE
UX YCTOMYMBOCTD, JETKOCTh 00pa3oBaHuUs. YKaXKUTe HanboJee mpoy-
Hyto C—H cBsi3b B JaHHOM CO€IMHEHMH. PaccuuTaiiTe MpOIEHTHBIN
COCTaB MOHOOPOMITPOU3BOAHBIX, 00PA3YIOIIUXCS B PEAKITUH.

3. [Ipu cBOOOIHOPANUKATIEHOM CYIb()OXIOPUPOBAHUN COCIUHE-
HUua OpyrtTo-hopmynbl CoHyg 00pa3yroTcss TOJNBKO JBa MOHOCYJIb-
dboxsoprpou3BoaHbIX. M300pazute CTpyKTypHbIE (DOPMYJIBI ITUX
IPOAYKTOB M KOJIMYECTBEHHO OIIEHUTE UX coOoTHoueHue. [IpuBeaure
MEXaHU3M CBOOOJHOPAIUKAIBHOTO CYJIb(GOXJIOPUPOBAHUS YTJIEBO-
JOPOJOB. YKaXUTE JUMUTHUPYIOILYIO CTAJIUIO IIpoliecca.

4. CBOOOIHOpAIUKAIBHOE XJIOPUPOBAHHME XJIOPIIUKIOTEKCaHa
JaeT HeOOoIbIIoe KoJInuecTBO coequHeHus E.

E

OObsicHuTe ero oOpazoBanue. Kakoe KoJIM4ecTBO cTepeon3oMe-
pPOB BO3MOXHO yisi CTpYKTypsl E? M300pazute kaxablid MpOIyKT
B HanbOoJiee yCTOMYMBOUN KOH(POpMAIUHU.
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Tema 3

DTHACHOBEIE I ANEHOBBIE YTAEBOAOPOABI

OTUICHOBBIMU YIJIEBOAOPOJIaMH HA3bIBAIOT TAaKHE YTJIEBOJIOPO-
IIbI, B MOJICKYJIE KOTOPBIX COAEPHKATCS YIIECPOJHBIC aTOMbI, 3aTpavyu-
BAIOIIME HA COEAUHEHHUE C COCEIHUM YTIJEPOJHBIM aTOMOM JIBE Ba-
JIEHTHOCTH, T. €. 00pa3yloliue OJHY JABOMHYIO CBS3b. DTUJICHOBBIC
YTJIEBOJOPOALI 00PA3yIOT TOMOJOTHYSCKUM psif ¢ obIel Gpopmyaoit
CnHy,, pononavamsaukoM kotoporo seisiercs atwieH (CH,=CHo,).

Y aIKkeHOB aToMbl yriepoia MpHU JBOWHOW CBSI3M HAXOIATCS
BSpZ-FI/I6pI/IILHOM cocrosinuu. JlnuHa cBsa3u C=C papHa 0,134 HM
(mma C—C 0,154 um). CTpyKTypHas U3oMepus sl Psija STUICHOBBIX
YIJIEBOAOPOJIOB HAUYMHAETCS C 4-r0 4i€Ha, HO HM30MEPOB OOJIBIIIE,
YEM Yy aJKaHOB. DTO CBA3aHO C CYIIECTBOBAHWEM HU30MEPHUU IOJIOXKE-
HUS IBOMHOW CBSI3U:

CH,=CH-CH,-CHj; (6yten-1) u CH;-CH=CH-CHj; (0yTeH-2)

Kpowme toro, B psiay oyiepMHOB UMEET MECTO MPOCTPAHCTBEHHAS
n3omMepus (reoMeTpuyueckas Wil yuc-mpauc). ITO MPOUCXOIUT I10-
TOMY, YTO T-CBSI3b HE JOMYCKAET CBOOOHOIO BpPAIlCHHS] BOKPYT CBSI-
3u. [Juc-u3omepnl cojaepkKaT OMpPEACTICHHbIE aTOMbl WJIM TPYIIIbI
aTOMOB IIPU YIJIEPOAAX C IBOMHOM CBSA3BIO 110 OAHY CTOPOHY OT 3TOU
CBSI3U, MPAHC-U30MEPHI — T10 Pa3HbIE CTOPOHBL:

H\ /H H\ /CHS
Cc—C CcC=C
/ \ / \
CH;  CH, CH, H

yuc-2-0yreH mpanc-2-0yTeH

ITo cucremaTnyeckoit HOMEHKJIAType Ha3BaHUs 0Jie()UHOB 00pa-
3YIOT U3 Ha3BaHUN aHAJOTMYHO MOCTPOEHHBIX mapadUHOB, 3aMEHSS
«-aH» Ha «-€H», MPUYEM JOMOITHUTEIbHO MU(PON yKa3bIBaeTCs, MO-
CJIE KaKOr0 aToMa yTJIepoJia CTOUT JIBOMHAS CBA3b. 3a TJIABHYIO IIEMb
IIPUHUMAIOT CAMYIO JUIMHHYIO LEb C JBOMHOU CBs3bI0. HyMepanuto
YIJIEPOJHBIX aTOMOB HAYWHAKOT C TOTO KOHIA ILEMH, K KOTOPOMY
IIBOIHASI CBA3b OJIMKE.
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Cnocoowt nonyuenus

1. B ipupojie onepuHbl BCTPEUAIOTCS B HEKOTOPhIX HePTAx. X
BBIJICIISIFOT M3 TIPOJYKTOB KPEKUHTa HEQTSIHBIX TUCTHILIATOB Pa3roH-
kot (C, — Cy), u3 razoB kokcoBanus yris (C, — Ci). Pactymiue 1o-
TpeOHOCTH B oOJiepUHAX TPHUBEIU K CO3JaHUIO pA/la TEXHUUYECKUX
Crioco00B X TMOJYyYeHUS — ACTHAPOTCHU3AIMEH TPeaeIbHBIX yTie-
BOJIOPOJOB Ha OKUCH Xpoma (KaTaju3aTop):

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

2. B nmabopaTopHbIX yCIoBUsIX OJe(UHBI MOJyYaroT Jerujpara-
el cnupToB. B KadecTBe KaTalIM3aTOPOB JETHApPATAIIUN HCIOJIb-
3YIOT pasinyHble KHUCJIOTHl (CepHYy0, (HochOpHYIO), KHUCIBIE COJIH
KHSO,, conu amomunusa u ap. Haubomnee jgerko neruapatupyroTcs
TPETUYHBIE COUPTHI, KOTOPBIE YACTO OTUICIUIAIOT BOJY YK€ IPHU IIe-
peronke. OTHIEIUIEHUE BOABI OIMPEIEISIETCS MMPABUIIOM 3aulieBa: BO-
JOPOJT OTHICILISAECTCS OT OJIMbKaIero yriaepojaa, HauMeHee Tuapore-
HU3WPOBAHHOTO.

CH
Lo HSO T

TR ! —_ C~ _CH

HCTH™C o T
OH H

3. OneduHbl MOTYYAOT U3 TATIOT€HOMPOU3BOAHBIX YTIIEBOIOPO-
OB OTHICIJIEHUEM TaJOTN€HBOJAOPOJOB IO TMpaBwily 3aidlieBa
noj AeiicterueM chuptoBoro pactBopa menoun (NaOH, KOH)
WJIU TAJIOT€HOB MPU KUMISTYEHUU C ITUHKOM:

T KOH CH,
H C/ﬁ\é/CHs —_— ,(I:\ _CH
3 i ROH  HC ‘(H: S
Cl
Ii%r
H.C H CH —>2n «E~
3 {2 . H,C™ ~CH,
Br

4. B naGopaTopHOM NpakTUKE WHOTJIA MCIIOIb3YyeTCSd METOJ| Ce-
JIEKTUBHOTO THPUPOBAHUS allETUIIEHOBBIX YIIE€BOJOPOJOB B OJe(U-
HbI BOJIOPOJAOM Ha NaJIaueBOM KaTaJIU3aTopeE:

CH=CH + H, > CH,=CH.,.
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QDuzuueckue ceoiicmea. Onepunbl C,-C; — razpl, Cs-Ci7 —
KUIKOCTH, Jalee — TBepable BemecTBa. [LTOTHOCTH oneduHOB
MEHBIIIE €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
NIBOITHAs CBsA3b. [[71s1 ofleprHOB XapakTEepHbI PEaKUK MPUCOCTUHECHHUS.

1. IIpucoenunenue Boaopoja (TUAPUPOBAHUE) B NPUCYTCTBUU
katanuzaropa (Pt, Pd, Ni):

CH,=CH-CH,-CH; + H, - C,H;,.

2. [Ipucoeaunenue rajgoreHoB (rajoreHupoBanue). [lpu sTOM
MIPOUCXOAUT OOECI[BEUNBAHUE OPOMHOUM BOJbI — KadeCTBEHHAs pe-
aKIUsl Ha KPaTHYIO (JIBOMHYIO) CBSI3b:

CH,=CH, + Br,-— CBrH,-CBrH,.

3. [IpucoenuHenne rajaoreHoBOJOPOJOB (THUIPOTraTIoreHUpOBa-
Hue). Peaknus mporekaer mo mnpaBuily MapKOBHHUKOBA: BOJOPOI
OPUCOETUHSIETC MO MECTY pa3pbiBa JBOWHON CBSI3M IpEUMYIlEe-
CTBEHHO K HauOosiee THUIPOTCHU3UPOBAHHOMY aTOMy yTJIepoja
(1711 HOHHOM peaKIInm):

CH;-CH=CH, + HC]l > CH3'CHC|'CH3

4. Tlpucoeauuenuie BoAbl (TUApaTaIlUsi) MPOTEKAET MO MPaBUITY
MapkoBHUKOBa. Peakiiusi mpoTeKkaeT B MPUCYTCTBUU KaTaJIU3aTOPOB
kucioro xapakrepa (H,SO,4, H3PO4 u ap.):

" H 22 H
/C\C’/CHZ " H,OH chz \CI:
OH

5. OKHUCISIOTCS aJKEHbI PA3JIMYHBIMU OKUCIUTEISIMU, B 3aBUCH-
MOCTHU OT UX MPHUPOJBI U YCIOBUN peakiuu 00pa3yrloTcsl pa3inuHbIC
MPOAYKTHI OKHUCIICHUS:

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

~CH,

H.C
3 H

_cH, O _C-
HCZ 2 —= H, ™ "OH

2
OH
OTHICHI'JIMKOJIb
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0) OKHCIIEHHE KOHIICHTPUPOBAHHBIM BOJIHBIM pacTBOpoM KMnQy,
WJIA JPYTAMU CHJIBHBIMUA OKUCIMTEIISIMA PUBOIAUT K pa3pbiBy JBOM-
HOM CBSA3MU:

H
[O] O
NC 2Oy, —— I + _~COOH
| 3 ~C< 3C
CH, H,C”  T~CH,
2-MeTUI-0yTeH-2 JTUMETUIKETOH YKCyCHasl KMCJI0Ta

B) KHCIJIOPOJ BO3AyXa B MPUCYTCTBUM Ag (KaTaanu3aTop) OKUCIIS-
eT oyie(hMHBI 0 OKHUCEH (SIOKCHUJIOB):

[O]
C/’CHZ —_— /O\
2 Ag H 2C —CH 2

OKHCH OTHUJICHA

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

CH, 0, HG o ch, H Q H
,C\\ /CH3 H3C’C\ /CH - /C\ + H C/C\\O
HC  °C 0-0 H,0 HC” ~CH, s

6. PeaKI_II/IH MOJIMMECPHU3allui — IIPOLICCC 06pa3OBaHH$I BBICOKO-
MOJICKYJEIPHBIX BCHICCTB ITYTEM COCANMHCHUA APYT C APYT'OM MOJICKYJI
HCXOOHOI'O HU3KOMOJICKYJIAPHOI'0 BCIICCTBA MOHOMCECPA

n CH,=CH, - (-CH,-CH5-),,

I7I€ N — CTENEHb MOJIUMEPU3ALIHH.

JIneHOBBIE YIIIEBOXOPOIABI COAEPXKAT B CBOEU MOJIEKYJIE [BE
nBoiHble cBs3u. O6mas popmyna romonorudeckoro psaa C,Hano.
B 3aBUCHMOCTH OT B3aMMHOTO PACIOJIOKEHUS IBOMHBIX CBSI3EU JIHE-
HBI PA3JEISAIOTCA HA TPU TUIA!

1) ¢ xyMynupoBaHHBIMHE (Y OJTHOTO aTOMa yTriepoja) IBOWHBIMH
CBSI3SIMU;

2) ¢ COTPSKEHHBIMU (KOHBIOTUPOBAHHBIMH ) IBOWHBIMH CBSI3SIMH;

3) ¢ U30JIMPOBAHHBIMH JBOWHBIMU CBSI3SIMHU.

ITo cucremaTnueckOo HOMEHKJIATYpE Ha3BaHMUE JAETCS TaK XKe,
KaKk W ojeduHaM, HO BMeCTO cypdukca «-eH» HNPUMEHSETCA
«-anaueH» (yKa3blBaeT HA HAJIMYHME ABYX JABOMHBIX cBs3eil). [lomoxe-
HUE JIBOMHBIX CBSI3€M yKa3bIBaeTCs ABYMs mubpamu. s HEKOTOPHIX
JVMEHOB COXPAaHW/INCh HDMIIMPUYECKHE WIIM CTapble pPAalMOHAJIbHbBIC
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Ha3Banusg (CH,=C=CH, — annen, CH,=CH-CH=CH, — nuBuHuI,
CH,=C(CH3)CH=CH, — u3ompeH).

Cnocoowvt noyuyenus ousunua

1. JlerunpupoBanue OyTaHO-OyTUIICHOBBIX CMecel (MeTon
bri3oBa):

H
2 kat H
C.__CH H
SN 7 3 — /C\ /CH3 C CH
" H, sooe00  HCT TG H,CP e
2

2. Metop C. B. Jle6enena (1932 r. SIpocnarns CK-1):
2 C;HsOH - C,Hg +2 H,O + H)

3. U3 anetniiena

a)
2+
CH H,O i 0
7,
HC? + 20 T _Cl
H.C”™ "H
OH OH Q H, OH
2 CH,CHO — — C. _.C
; H3C/CH:\C/C\H kat H.C“H~C” ~OH
H, H,
cI)H H, H,PO, H
— C. _CH
C Co YN~
H,C“H~C” ~OH HL™ G
H2
0)
Cu,Cl, H,
HC/,/CH + 2 CHO — HO,C\C///C\C,OH
H2
H, [H] H, H, H
Ho"CneZCaerOH — = | O OO —— HZC,,C\C,,CHZ
H, H, H -H,0 H

Cnocoo6wl nonyuenus uzonpena
1. JleruapupoBaHue U30MEHTAH-U30AMUIICHOBBIX CMECEN
C5H12 —> C5H10 —> C5H8
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2. Peakuus [Ipunca — ®apOepoBa (OCylIeCTBICHA B MPOMBIIII-
JIEHHOCTH):

CH, H,S0, o %o  HPO; CH,8
C + 2 CHO —= | | oy =" CH.0 + H,0
H.C” ScH, 2 25% H.C< -G CH; sio, Hzc”c\c”CH2+ 2 2

H, CH,

Xumuueckue ceoiicmea COIPSIKCHHBIX CHCTEM ITOKa3bIBalOT,
YTO COJICPKAIMECS B HUX JBOMHBIE CBSI3M OTJIUYAIOTCS OT M30JIUPO-
BaHHBIX JBOWHBIX CBS3€Ml. ITO OOYCIOBICHO OCOOBIM XapaKTEpOM
B3aMMHOTO BJIIMSIHUSI HECHACBIIIICHHBIX aTOMOB COIPSIKEHHBIX CHUCTEM.
OTH 0COOEHHOCTH CTPOCHHUS COTMPSHKEHHBIX TUEHOBBIX YIJIEBOIOPO-
JIOB BBIPAKAIOTCS B CIIOCOOHOCTH MPUCOECAUHSATH pa3IuyHbIC BeElle-
CTBA HE TOJBKO IO OJHOW JBOMHOM CBSI3W, HO U K KpaWHUM aTOMaMm
yTJIepoia CONPsKEHHON cucTeMbl — 1,4-npucoenuHeHre ¢ nepemMe-
UICHUEM JIBOVMHOM CBA3M:

CH,=CH-CH=CH, + HBr -» CH3-CHBr-CH=CH, + CHs-

CH=CH-CH,Br

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

IIpy HarpeBaHUM AUEHBI CHOCOOHBI  MPUCOCAUHSATHCS JPYT
K IpyTY TakuM o0pa3om, 4TO OJHa U3 MOJIEKYJ pearupyet B 1,2-mo-
JIOKEHUSX, a Apyras B 1,4-moNOXKEHUsAX ¢ oOpa3oBaHUEM IUKINYE-
CKUX numepoB (peakius [unbeca — Alnbaepa):

H
CH, H,C C
HC? ™2 2"ScH H,C” ScH
I + |  — I I
H, H

2

[IpakTrueckn BaXXHONH OCOOEHHOCTBHIO JUEHOB C COIPSKEHHBIMU
CBA3SMH SIBJIIETCSI CIIOCOOHOCTH MX MOJMMEPHU30BATHCS B KaydyKO-
0100HBIE MPOYKTHI.

KoutpoasHBIE BOIIPOCKHI H 3aAaHHA

1. HazoBuTe cieayoiiue yrieBo10pOIbl.
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a) HC _C H CH 0) HC H>C CH

C" H 3 H, 3

oo

CH,
g oo i on
H

€y € C C ‘ CH _c_ _C

B) nc” ¢ HCH, r) H3C/H\EI// \?/ *m) HCT cTH CH,
CH CH

3

2. Hanumure GpopMysbl reoOMEeTPUIECKUX U30MEPOB:

a) OyteHa-2;

0) nmeHTeHa-2;

B) 2,5-TUMETUITEKCEHA-3;

r) 3-MeTUIINEHTEeHA-2.

KakoBbl yCOBHUS CYIIECTBOBAHUSI F€OMETPUUECKUX H30MEPOB?
Kakue Buabp1 n30Mepruu alKkeHOB BaM €IIE N3BECTHBI?

3. Hanmummre peaknuu monxydeHusi OyTeHa-2 BCEMH W3BECTHBIMU
BaM crioco0amMu. YKaxXuTe YCIOBUSI XUMUUYECKUX PEAKITUH.

4. Kakoll ankeH oOpa3yeTcsi MpeAIOUYTUTEIbHO B KaXIOM CIIy4ae
npu 00padoTke pactBopoM KOH B 3TaHOIE ClIeyIONINUX rajJOreHNI0B:

n s 7 :
a) H3C/ \glz/ g 5) H3C/ H, B) HsC/C\P(':I/CHa
CH, Br

KakoB mopsiiok WM3MEHEHHUsI PEaKIMOHHOW CIHOCOOHOCTH 3THX
Tpex rajo-reHankuioB? Kak popmynupyercs npaBuiio 3aiiena’?

5. [Tomyuyute nM100BIM CIOCOOOM 2-METWINEHTEH-1 ¥ HaANUIINUTE
st Hero peakiuu ¢ Br, m HOCI. Paccmotpute MexaHu3M peakiuii
NeKTpopuiIbHOrO mnpucoeauHeHus (Ag) Ha TpUMEpe peakiuu
c 6pomom.

6. Kakoil ankeH u3 kaxjoll mapbl Oojiee aKTUBEH B PEaAKIUU
NPUCOETUHEHUST OPOMUCTOTO BOJOPOJA: a) STWIEH WU NPONUJICH;
0) npornuiieH uiu OyTeH-1; B) OyTeH-1 wim n300yTHiIEH; T') IEHTEH-2
WK 2-MeTuioyTeH-2 ? Jlalite oObsicHEeHuUE.

/. IIpoBeaute okucieHue OyreHa-1 u rneHTeHa-2: a) KUCIoOpoa0M
BO3/lyxa 0e3 kKaraiuzaTopa, 0) KUCIOPOJIOM BO3AyXa B MPUCYTCTBUU
CepeOpSHOro KaTaau3aropa; B) XpOMOBOW CMECHIO.

8. 3amOoIHUTE CXEMBI CIEAYIONIUX MPEBPAILLICHUMN:
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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 nosmmepu3anuy u3onpeHa. Yem otimya-
I0TCS HATYpaJbHBIN Kaydyk W ryTranepya? UTo Takoe KapOOIenHbIC
OJIUMEPHI?

10. B gem cocrouT cymHocTh 3hdeKxra conpspkeHUs: B coeAuHe-
HUSX C COMPSDUKCHHBIMHU JIBOWHBIMHU CBSI3SIMU (Ha TIpumepe OyTaaue-
Ha-1,3)? [Tokaxxure Ha cXeMme.

11. CocTaBbT€ ypaBHEHHE MOJHOTO OpOMUpPOBaHUs OyTaaueHa-
1,3 1 Ha30BUTE MTPOIYKT.

12. Yepesz 1pyoky ¢ Al,Os; mpomymien 3tanona maccoit 100 r.
[Ipu aTOoM monydeH yrieBomopon oosemom 33.,6 1 (H.y.). KakoBa
maccoBas 10715 (%) mpopearupoBaBIIETO CIUPTA?

13. CpaBHUTE MEXaHU3M B3aUMOJICUCTBUA |-TIeHTeHa ¢ OPOMOBO-
JIOPOJIOM B Pa3UYHBIX YCJIOBHUSX: a) B OTCYTCTBHHM TEPOKCHIA,
0) B npucyrctBur ROOR.

14. B pesynbrare o30HONMM3a C4Hg ObLT MONyYeH aleraabAeru/l.
YcTaHoBUTE CTpOEHHE MCXOMHOTO coenuHeHus. Hamummre ypaBHe-
HUS pEaKIIUU €r0 O30HUPOBAHUS U TIOCITIEAYIOMIETO THIPOIIN3a.

15. Hanumure ypaBHEHUS peakuil 1Sl TPEBPALLICHUM:
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. Tlonyuute no peakuuu uibca — Aubaepa agayKT, HCXOS
U3 COETMHEHUN:
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C6H5—CHZCH—CHZCH—C6H5 " CHZZCH—COOC2H5.

18. Ykaxute, rie NPUMEHSIOTCS ATUJICH, MPOMWICH, AUBUHMUI,
U30TPEH.

19. Hanumure cxeMy peakiiuy MpUCOSIUHEHUS XJIOPOBOA0PO/Ia
K IPOIEHY B IPUCYTCTBUU NEPEKUCEN.

20. Hanumute ka4yeCTBEHHBIE PEAKIUU JJIs1 aJIKEHOB.

AOIOAHHUTEABHBIE 3aAAHUA

1. PaccMOTpuTE MEXaHU3M pPEAKLUMKU B3aUMOJEUCTBUA 3,5,5-Tpu-
MeTuJ-1-rekceHa ¢ BOJIOM, YKaKUTE YCJIOBHS NMPOBEICHUS pPEaKIuu
(oOpa3zyercs 1Ba MPOAYKTa, YYTUTE BO3ZMOXKHOCTb MEPETPYIITUPOBKH),
chopmympyiTe TpaBuiio MapKOBHHMKOBA B COBPEMEHHOMN TPAKTOBKE.

2. YcraHoBute cTpoeHue coeauHeHuss A coctaBa CgHipp, eciu
HU3BECTHO, YTO OHO IPH KaTAIMTHYECKOM THIPHPOBAHUM IIpeBpalia-
€TCS B 3-METWJINEHTAH, a MPOJYKT B3aUMOJCHCTBUS COCAUHECHUS A
c OpOMOBOJOPOJIOM B TMNPUCYTCTBUU TMEPOKCHJA MPU HarpeBaHUU
C METAJUIMYSCKUM HaTtpueM paaer 3,8-nmumerwiaekad. Hanummre
ypaBHEHMS BCEX Ha3BaHHBIX PEAKIIUH.

3. PaccMoTpuTe CTEpEOXUMHUUECKUM pe3ysibTaT PeaKIMu OTIIET-
JIEHUsI OJHOM MOJIEKYJIbI OpOMOBOJOpOJia OT Mme30-1,2-nubpom-1,2-
nudenmwTana. [Ipu pemenun 3agauu UCHOIB3YHTE OOIIETPUHSITHIC
MpUeMbl HAMKMCAHUSI CTEPEOU30MEpPOB (THUIA «KO3JbD», MPOCKIIUU
Hpiomena u dhopmynsl @uiiepa). Paccmorputre MOHO- U OMMOJIEKY-
JIIpHBIE MEXaHU3MbI PEaKIIUK. BBITOJTHUTE TO K€ 3aJaHue JJIs ONTH-
YecKu akTUBHOTO 1,2-mubpom-1,2-nudenunstana.

4. ITonyuute mo peakuuu J{unbca — Anpaepa cleayrolnee co-
eIMHECHHE.

C6H5
C—CH,
0

5. Cmech nentaauena-1,3 (1) u nearanuena-1,4 (11) momHOCTHIO
npopearupoBaia ¢ 9,6 1 (45°C, 110,2 klla) H, B npucyrctBumu Pt
¢ BeigeneHueM 46,7 kJIxx tera. Takas ke HaBeCKa CMECH B3aHMO-
nevcteyer ¢ 73,5t 20 %-ro pactBopa MaJEMHOBOIO aHTHAPUJIA
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B OcH30Jie. Hanuiure ypaBHEeHHsT 00CYyKJIaeMbIX peakIuid. Y cTaHo-
BUTE COCTAaB CMECHU B MOJBHBIX %. Paccuuraiite sHEepruu rugpupo-
Banus | u Il (x/>x/Mons), ecnu npu rugpupoBanuu 0,2 MOJIb SKBU-
MoJisipHor cMmecu  Beiaensietcs 48,1 k/x Ttemma. Onpenenure,
HACKOJIBKO U30oMep |, comeprkaiinii COnpsyKEHHY CUCTEMY JBOMHBIX
CBsi3el, ctabuibHee, yeM uzomep |l C u3oaupoBaHHBIMU TBOMHBIMU
ceszsimu (AE, x/[x/monb). Coenunenust | u Il MoOXXHO mOSy4uThH
U3 MUINEPUIMHA, UCTOJIb3Ysl IMPEBPAIICHUSA, MMOKa3aHHbIE HA MHpPUBE-
neHHoW Humke cxeme. IMeHnHo takum nyteM A. B. ['opMman BnepBbie
YCTAHOBWJI CTPOCHUE TTUMIEPUINHA.

—_—

O 136. CHyl A 1) Ag,0O/H,0 5 136. CHsl c 1) Ag,0/H,0 t0

0
N 2)t 12,4% N 2)t°

Pacmiudpyiite cxemy mnpeBpamieHuii. Hamuimmre cTpyKTypHBIE
dbopmynsl coenuaennii A—C.
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Tema 4

AT1eTHA€HOBBIE YTAEBOAOPOABI

ALIETUJIEHOBBIE YIJIEBOJOPOJBI COAEPKAT B MOJIEKYJE OIHY
TPOMHYIO CBSA3b MEXAY aToMaMu yriepoja. OOmas gopmyna romo-
noruueckoro psga CpoHyno. ATOMBI yriiepojia B alETUIICHE HAXOASATCA
B Sp-TUOpUIHOM cocTosiHuu, JuinHa cBa3u C—C coctasmsier 0,12 Hw.

CtpykTypHasi u3oMepus il psiia alleTHUICHOBBIX YTJIEBOJIOPO-
0B HauuMHaeTcs ¢ 4-ro uieHa. Kpome uzomMepuu yriiepogHOro CKe-
JIeTa, CYIIECTBYET U30MEPHUSI TTOJI0KEHUS TPOMHOM CBSI3U M MEKKJac-
COBasl C IMEHOBBIMHU YTJIEBOJIOPOAAMHU.

AJIKMHBI HA3bIBAIOT MO CUCTEMATUYECKOW HOMEHKIJIATYpE, 3ame-
His cydDUKC «-aH» B HA3BaHWU COOTBETCTBYIOIIUX MPEACIbHBIX YT-
JIEBOJIOPOJIOB HA «-WH», MPU ATOM IU(PPON yKa3bIBaIOT MECTOIOJIO-
YKEHUE KPATHOU CBS3HU.

Cnocoobl nonyyenua. AUECTWICH MOJTy4YarOT U3 KapOuWaa Kajb-
I[Ms WIA TUPOJIU30M METaHa:

CaC, + 2 H,0 - CH=CH + Ca(OH),
2 CH; > CH=CH + 3 H,
['oMoJIOTH alleTHICHA IMOIYdYaloT €ro ajJKHIHPOBAaHUEM, IETHU]I-

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

NaNH,, RBr
Hc? NH ue?FN —— PR
3
H
2 H
kt
H C/C\ ~CH, L Y C/C\\C/CHS — = H C,C\\\ ~CH,
CH,
L KOH Co
SEN 7 — 7

2

QDu3uueckue ceoiicmea. llepBpie TpU WiIeHA TOMOJIOTMYECKOTO
psna — rassl. C BO3pacTaHWEM MOJIEKYJISIPHOTO BECA YBEINYUBAETCS
Txun., Ton., yaensHslid Bec. IIMOTHOCTH BbINIE, YeM Yy OJe()UHOB
U napauHOB, HO MEHBIIIE €TUHUIIBI.
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Xumuueckue ceolicmea. AICTUICHOBBIEC YTII€BOAOPO/IbI CKIIOH-
HbI K TPEM THUIIAM PEAKIUU: NMPUCOECIUHEHUIO 110 TPOMHOU CBA3H, 3a-
MEIIEHUIO BOJOPOAHBIX aTOMOB Yy YIJIEPOJOB MHPU TPOMHOU CBA3H,
MOJTUMEPU3AIUH.

1. Peakuuu npucoeIMHEHUS UAYT B ABE CTAIUU.

|i°>f Br
I
_CH Br,

— 2o B
H? rH?’CHBr
Br Br

- CH Br,

HC? —

[lepBast cTanus MpoTEKAeT HAMOOJIEE SHEPTUYHO. DTA PEAKIIUS SIB-
JISIeTCSl KaueCTBEHHOM Ha KpaTHYIO CBs3b. [ maporajioreHupoBaHHE
(MprCcoeAMHEHUE TaJIOr€HOBOAOPOIOB) UJIET B IBE pa3/ICIMMbIE CTa/IUU:

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

XJTOPUCTHI BUHWJI — KPYIMHOTOHHAXXHBIN MPOJTYKT OpraHuye-
CKOro cuHre3a. M3 Hero monaydaroT noauxiaopBuHui. Bropas craaus
peaKIy IPUCOCTUHEHUS UET 10 MpaBuily MapKOBHUKOBA!

CH,=CHCI + HCl - CH3-CHCl,

FI/II[paTaLII/ISI — HNPUCOCIUHCHUC BOIHbI. N3 AlICTHUJICHA T10J1YHacT-
Ci ancrajablderua, a u3 €ro roMmoJ0roB — KCTOHBI:

ng+ O
CH I
HC? + HOo  —= | Cs,
3
2+
~2cH Hg ¢H o
\ + HO — _Cs — c
CH, HC ~CH, H.C” ~CH

AlLIETUJIEH MPUCOEAUHSAECT CUHWIbHYIO KUCIOTY, YTO MPUBOIUT
K 00pa30BaHUI0 aKPUIIOHUTPUIIA — OUYEHb BaXKHOTO MOHOMEDA.

CH=CH + HCN - CH,=CHC=N

2. Peakuuu 3amenieHusi Bojgopoaa (oOpa3oBaHUE allETHUIICHHUIIOB).
Bomopoanbie aToMbl aneTH/IEHA W €ro TOMOJIOTOB IIPH  yTiIepojax
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C KpaTHOM CBSI3bIO0 CIIOCOOHBI 3aMeNIaThCs Ha aTOMbI MeTajlia (cepeo-
pa, M€, HATPHsI ), YTO YKA3hIBAECT HAa KUCIIOTHBIC CBOMCTBA alleTUJICHA.

HC=CH + NaNH, - HC=CNa + NH;
HC=CH + 2 [Ag(NH3),JOH > AgC=CAg + 2 H,O + 4 NH,
HC=CH + 2 [Cu(NH;),]JOH - CuC=CCn + 2 H,0 + 4 NH;

OTH peakIuu CIIY>KaT ISl OTKPBITUS alleTUJICHOBBIX YIJIEBOJIO-
POJIOB, UMEIOIIIUX aTOM BOAOPOJIAa Y TPOMHOM CBSI3U, W IS BBIJEIIC-
HUS UX B YUCTOM BHJIE U3 CMECEU C IPYTUMU YTIIEBOIOPOIAMHU.

AHAJIOTUYHO CUHMJIBHOM KHCJIOTE JJI aleTHJICHA MPOUCXOJUT
MIPUCOCANHEHUE K aJIbJIETHIaM U KETOHAM:

Cu,Cl,

- CH

HC*? + CHO ~CH,0H

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

3. llomumepuzamus. AIETHICHOBBIE YTIEBOJOPOALI CIOCOOHBI
MOJIMMEPU30BATHCSI B HECKOJBKUX HampaBieHusx. [1og Bo3nelcTBU-
eM MeaHbIX KoMIuieKcoB (Cu,Cly) mpoucxoauT JUHEHas TOJTMMEpHU-
3alys areTuiieHa ¢ 00pa3oBaHUEM MPEUMYILECTBEHHO BUHUJIAILICTH-
JieHa U TUuBMHMIIANeTUIeHa (peakus Heronenaa, 1931 r.):

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

MOHOBUHUIALETUIEH TTPUMEHSIETCS ISl TTOJTYYEHUS XJIOPOIpe-
Ha — MOHOMEpA JJI1 MaCIIOCTOUKHUX XJIOPOMPEHOBBIX KAyUYKOB:

HC=C-CH=CH, + HCl - CH,=CH-C(Cl)=CH,

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

3 e —= ©

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

32



4. Oxucnenue. OOeciBeUMBaHUE BOJHOTO PaCTBOpA MEpMaHTra-
HaTa Kajaus — Ka4eCTBEHHAs PEaKlUs Ha KPATHYIO CBS3b:

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

[Ipn okucCIeHMM KOHIEHTPUPOBAHHBIMHU PACTBOPAMHM OKHCIIMTE-
JIEW TIPOUCXOIUT PAa3pbIB YIJIIEPOIHOM LIETHA IO MECTY TPOUHOU CBSI3HU.

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

KonurpossHBIE BOIIPOCKHI H 3aAaHHA

1. HazoBure no nHomenknarype MIOITAK crnenyromme coennaenus

H,C H,
a) C—C=cCH b) HC—C=C—CH, © HC=C—C
/ / He—c
H,C H,C e CH,
H,C
C C C HC=C gz C
N _ S Hz N\ S o N
d) Hc—C—C=c—CH e) ¢—Cc=c—C f) C—CH
C—CH, H, H

H,C H

2. Kakue BUJIbI M30MEPUU XapaKTEPHBI JJIS allEeTUIICHOBBIX YTJIe-
BOJI0posioB? Hamummure cTpykTypHBIE (HOPMYJIbI BCEX H30MEPHBIX
aNKUHOB MoJIeKyIsipHOM (dopmynbl CsHg. HazoBute nx mo pamuo-
HAUIBHOM U CUCTEMATUYECKOW HOMEHKJIaTypaM.

3. C nomMouip0 peakiuu ¢ MarHUWTraJIOTCHAIKWIOM MOJIYYUTE
U3 alleTHIICHA: a) 4-MeTUJITIEHTHUH-1; 6) 6-MeTUITenTuH-3.

4. Wcnonp3ys peakiyio aIKWIMPOBAHMS alleTHUJICHA, MOJIYUYUTE:
a) 5-MEeTUITeKCUH-2; 0) 6-MeTHITenTHH-3.

5. Hanumure peaknuu MeTujaaneTuiIeHa cOo CIeAYIONMMU Be-
mecTBaMu (yKa)KMTE YCJIOBHMS PEaKIMU W HA30BUTE MOJIy4YECHHBIC
COCJIMHEHHs): a) BOJOPOJIOM; 0) OpoMOM; B) OPOMHUCTBIM BOJOPO-
JIOM; T) HATPUEM METAJUTMYECKHUM; /1) aMMHAYHBIM PacTBOPOM OK-
cujaa cepedpa.

6. Hamummure cxeMbl peakuuii TuUapaTanuu: a) aleTUiICHa;
0) MeTUIAlETUIICHA; B) NUATWIAIETUJICHA; T') U30MPOIUIAIICTUIICHA.
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Ykaxurte ycioBus npotekanus peaknuu Kyueposa. KakoBo ee npak-
TAYECKOE 3HAUYECHUE?

7. C IOMOIIBIO KAaKOW peakIui MOXHO OTJIWYMTH HM30IPOMNuUsIa-
LHETWIEH OT MeTUJATWIaleTwIeHa? Hanummre cxemy peakium.

8. IlpuBenure ypaBHEHHS pPEAKLUMN, WLIFOCTPUPYIOIINX AKTHB-
HOCTh aTOMa BOJOPOJia y AllETHJIEHA U €70 MOHOAJIKUITOMOJIOTOB.

9. 3anoaHUTE CXEMBI CICYIONIUX TPEBPAILICHUIA:

e KOH Br, KOH [Ag(NH,),]JOH  CHI
B - \C/ \C = A B — > C — D E
a) H,
H, Crupr. H30b1TOK
p-p CIIAPT.
p-p
H CH,
& é H,S0, Br, KOH Na
BI‘/ \C/H\CH3 > A ——> B ——» C —m> DH2—>E
6) H, -H,0 HN36BITOK C C
CITHPT. Bt~ \C/ H
p-p H,

10. CocraBbTe CTPYKTYpHBIC (POPMYIIBI CACAYIOIMNUX COCTUHCHU !
a) 3,44-rpumetwinentun-1; 0) 3-atwirekcuH-1; B) OyTun-1-eH-3.
Hanummre 115 HUX ypaBHEHUSI KQU€CTBEHHBIX PEaKIUH.

11. I3 TexHHYECKOTro KapOuaa KaibIlus Maccoi 1 Kr mosydeH
aneTwyieH ooseMoM 260 1 (H.y.). Omnpenenure MacCOBYIO J0JIIO
npuMeceil, coaepkanmxcs B oopasie.

12. B Tpex cocyaax HaxonsATcs OeclBETHbIE Ta3000pa3HbIC Be-
IecTBa dTaH, ITUJICH, aneTuiaeH. C MOMOIIBI0 KaKUX KadeCTBEHHBIX
peaKIii MOKHO UX pa3audaTh’

13. O6BeM areTusneHa (B Ji, H. y.), HEOOXOAUMBIHN ISl TTOTyUYCHUS
22,1 T 6eH307a C TPaKTHICCKUM BBIXOZ0M 28 %, paBeH ...

14. Hannimmre ypaBHEHUS PEAKIINM, YKa3aHHBIX 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 Ka4eCTBEHHBIE pEaKIUU ISl TOTO, YTOOBI OT-
JWYUTH CJEAYIOIINE BEIIECTBA, HAXOJISIIMECS B HEMOIAIMHUCAHHBIX
CKJISIHKAaX: T€KCaH, T€KCEH-2, TeéKCUH-1, nponuinukionpomnad. [Ipu-
BEJIUTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIMIA.
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16. ITpu rugparanum Kakux yriieBog0pPOJA0B 00pa3yeTcs aleToH?
B kakux ycnoBusix? Hanuinre ypaBHEHUS peakinil.

17. HanumuTe ypaBHEHUS! peaKIMii MPOMBIIIJIEHHBIX CIIOCOOOB
MoJy4yeHus aneTuieHa. [ne npumenstor aunetwieH? Hanuimuare
ypaBHEHUE PEAKIMU TPUMEPU3ALNY ALIETUIICHA.

18. I3 arneruneHa MmoJy4uTe MOIUAKPUIOHUTPHUI, MOJTUBUHUII-
XJIOPU/I.

19. Oxapakrepusyiite puznueckue CBOKWCTBA alETUIICHOBBIX YT-
JIEBOJIOPOJIOB.

20. CpaBHUTE PEAKIMOHHYIO CIIOCOOHOCTh ATUJICHA U alleTUJICHA
B PEaKIUsAX JJEKTPOPUIBHOTO TpucoeauHeHuss. CpaBHUTE JIMHY
CBSI3U YTJIEPO]T — YIJIEPOJI B OTUX COCTUHEHUSX.

AormoAsHHUTEABHBIE 3aAAHAA

1. Coemunenne CgHpg mpyu B3aMMOAENCTBUM C aMMHUAYHBIM Pac-
TBOPOM THUIPOKCHIA cepedpa JaeT 0CaJoK Ceporo 1BeTa, a Mpu 030-
Hoyn3e mpespamaercs B mypaBbuHyro HCOOH u tpumermiykcyc-
Hy0 (CH3)3C-COOH kucnotel. YcTaHOBUTE CTPOSHHUE COCTHHCHHS.

2. Ha nmpuBeqeHHON HUXE CXeMe MpeBpalleHuil 3amudpoBaHbl
Ba)KHbIE MIPOMBIIIEHHBIE MPOLECCHI, UCIOJIb3YEMBIE JI MOTYYEHHUS
pPa3IMYHBIX MOHOMEpPOB. Pacmudpyiite 3Ty cxemy, y4UUThIBas, 4TO
Ha HEM OTCYTCTBYIOT KO(P(PUIIMEHTHI.

M
N|/Cu/Cr
O, Cu o
g am& 22 ons
L l) 03 CUC|2 NH4C| oc = 88,89%
Pd/BaSO Pd/BaSO oy =11,11%
2) Zn/AcOH XITOTTh oc = 96% Rkationtec H
oy = 4%
o H+ H,0 H~ t
Cl, 500 C 2+ 7n0
Al,O3
oc = 24,24%
Oy = 4,04%

Hanummre CTpyKTyphl NOBTOPSIOMIMXCS 3BEHBEB IOJIUMEPOB,
obOpa3zyromuxcs mpu nojauMmepusanuu coenudenuit E, F, M. Coenu-
HeHus A 1 J B 3aBUCUMOCTH OT YCJIOBUH MOJIUMEPHU3AIUU MOTYT 00-
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pa3oBbIBaTh MO JIBa THUIA PETYJIAPHBIX mnoJuMepoB. Hanwmmre
CTPYKTYPbI IOBTOPSIOIINXCS 3BEHBEB ISl KAXKI0T0 U3 HUX.

3. Hanumure opMyibl U Ha3BaHUS OPraHUYECKUX COCTUHEHUH,
00pa3yIomUXCcsi MPU B3aUMOJICUCTBUM T€KCHHA-2 CO CIEIYIOINIUMU
peareHTaMu:

a) H,, Pd/BaSO,, xunomua | u) KMnO,, H,0, t°

0) u3oniTok Hy, Ni K) Oyranmuen-1,3

B) 1 momb Br, 1) H,0, H, Hg™*

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

1) 1 moas HCI ) CH;COCI, AICl;, CH,Cl,, — 40 °C
e) 1 mons HCI, CH3COOH | 0) N-6pomcykimaumug / CCly, 80 °C
x) 2 moins HCI ) Os, 3aTeMm H,O

3) KMnQy, H,0, 0 °C, pH 7 | p) C3H;SH, NaOH
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Tema 5

ApomMmaTHdyecKue yTA€BOAOPOABI

ApoMaTuyecKuil psJl 0XBAaThIBAE€T BCE KapOOIMKINYECKUE CO-
€IMHEHUS, B MOJIEKyJaX KOTOPBIX HMEETCS OCH30JIbHOE KOJIbIIO

(puc. 2).

Puc. 2. beH3onbHOE KOJIBIIO

Ota Tpymnma aToMOB OOYCJIOBIIMBAET OMpe/esieHHbIe (pu3uveckue
U XUMHYECKUE CBOMCTBA COEJMHEHUM, TaK Ha3bIBA€MbIN apoMaTHye-
CKuii xapakTtep. Mosekyya OeH307a COBEPIICHHO IUIOCKAass U HUMEET
¢bopMy MpaBUIBLHOTO IIECTUYTOJbHUKA. PaccTOSHUS MEXITy aToMaMu
paBsbl 0,139 HM. Yrom mexny BasieHTHOCTsiIMU 120 rpag. 9To HOp-
MaJbHBI BAJICHTHBIA yroJ aroMOB YIJepoAa B  COCTOSIHUU
SpZ-FI/I6pI/II[I/ISaHI/II/I, T. €. OCH30JIbHBIA IIUKIT — 3TO LUK 0€3 HampsiKe-
Hus. B pe3ynbTare KBAaHTOBO-XMMHYECKUX PACYETOB OBLIO YCTaHOBJIC-
HO, YTO MOHOIIMKJIMYECKHE TIOJTMCHOBBIC CUCTEMBbI, UMEroIue (4n + 2)
T-3JIEKTPOHOB (n = 1,2,3...), 00J1a1at0T BLICOKOM SHEPTHEH CONMPSHKEHUS
U, CJIeJIOBATEIbHO, ApOMATUUYCCKUM XapakTepoM (npasuio X1oKkkeins).
CyliecTByeT TOJIBKO OAHO apOMAaTHUYECKOE COEIMHEHHE C (HOpMYJIOi
CsHg 1 Tompko oaun ero romoior ¢ dopmynoit C;Hg. Coenunenue
¢ popmyroit CgHyg cymecTByeT yxe B BUJE UeThIpex u3oMepoB. M3o-
MEpHUSI CBSI3aHa C BEJIMYMHOM U MOJIO0KEHUEM PAJUKAJIOB:

H

C2 CH,
\CH3 Ch, CH,
CH, cH,  HC
STHIGeH30 ~ OPMO-KCUIION Mema-KCHIIOJ napa-KCuioJ
(1,2-mumeTni- (1,3-mureTni- (1,4-mumeTnn-
OeH30.1) OeH30.1) OeH30.1)
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Qu3uueckue ceoiicmea. benzon u ero OauxaniIme roMoJI0TH —
xugakocTu. O0anaoT cnennudruuecKuM pe3KUM 3araxoM. Temrepa-
Typa kunenus 6ensona (80 °C) Bblle TeMIepaTypbl KUIEHUS TeKca-
Ha (68,8 °C). [IIOTHOCTH YIJIEBOJOPOLOB apOMATUUECKOIO Psia BbI-
1€ TIOTHOCTEW YTJIEBOJOPOJOB >KUPHOIO U AJTULMUKINYECKOTO Psi-
JOB. ApOMaTUYECKHE YIIEBOJOPOJIbI TOYTH HEPACTBOPUMBI B BOJE.
OHH SBIAIOTCA SIAOBUTHIMH BEIIECTBAMH.

Xumuueckue ceoiicmea. beH3on aOCOIIOTHO YCTOWYHUB K IIIE-
JIOYHOMY PacTBOPY NEpMaHTaHaTa, KOTOPKIM SIBISACTCS XapaKTePHBIM
PEaKTUBOM Ha JBOWHYIO CBsI3b. BOJHBIA pacTBOp OpoMa Takxke
He pearupyeT ¢ 0eHzosioM. OUeHb XapakTepHa TEPMUUECKash YCTOMU-
YUBOCTh APOMATUUYECKUX COCAMHEHUM. BeH30J1 MOXKHO HarpeBarh He-
nponospkuTebHoe Bpems 10 900 °C 6e3 pasioxeHus. ApoMaTHye-
CKHE YTJIEBOJOPOALI OOJAJAOT TOpa3ao OOJbIICH CKIOHHOCTHIO
K pPEaKIUsIM 3aMEIICHUS, YEM TTPUCOCTUHEHUS.

Peaknuu 3aMmenieHus

1. ITpu nevictBuu Ha O€H30JI XJIOpa WA OpoMa B MPUCYTCTBHUU
KAaTaJIN3aTOpoOB — KUCIOT JIpronca MpoucxXoguT 3aMElICHUE aToMa
BOJIOPO/Ia HA TAJIOTEH:

AlCI, Cl
+ c, —= + HCl

2. [lpn nedicTBUM cMecH a30THOM M CEPHOM KHUCIOT MPOTEKaEeT
peakiysi HUTPOBAHUSL:

CsHg + HNO; > CcH5NO, + H0.

3. [Ipu peiictBuM Ha OEH30J KOHIIEHTPUPOBAHHOW CEPHOW KHC-
JIOTBI UJCT PEAKIHS CyTb()UPOBAHNS:

C¢Hs + H,SO, > C¢H5SO:zH + H,0.

4. AnxunupoBaHue O€H30Ja MPOBOJST MPU HEBBICOKOW TeMIie-
patype B mnpucytctBun AlCl3 unu FeCl; (peakuus @pugens —
Kpadrca — I'ycraBcoHa):

CsHg + CH3Cl > CsH;CH; + HCI.
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MexaHu3M peakuuu 3MEKTPOGUIHLHOTO 3aMEUICHUS] MPUBEICH
Ha CXEME.

©+E+:©Z @H _>©\+H+
+
E E E

TT-KOMIIJICKC O-KOMIIJICKC

Ilpaeuna opuenmayuu 6 6€H301bHOM KOJIbYe

B oTnmume oT He3ameleHHOro 0eH301a B MOJICKYJIax IMPOU3BO/I-
HBIX O€H30JIa 3JeKTPOHHAS IUIOTHOCTH pacupejielieHa B ITUKIIC He-
PAaBHOMEPHO, JJIMHA CBSI3€A B MOJIEKYJIE TAK)KE€ CTAHOBUTCS OTJINY-
Hou oT 0,139 HM, T. €. BBeJICHHE 3aMECTHTEIISI B OCH30JIbHOE KOJIBIIO
HapylIaeT PaBHOMEPHOE PACIPEACICHUE JJIEKTPOHHOW IUIOTHOCTH
U cuctemMa noJisipusyercs. [losBisiercss yepenyromascss moasIpHOCTh
YTJIEPOJIHBIX aTOMOB IO BCEMY KOJIBILY. IJTO albTEPHUPYIOITUN (-
dexTt. [IoaTOMy HOBBIE 3aMECTUTEN BCTYIAIOT B OCH30JIbHOE KOJIBIIO
B ONPEJCIICHHBIC TTOJOXKECHUS 10 CICAYIONIMM ITPABUIIAM.

1. MecTto BCTYIUIEHHUS HOBOT'O 3aMECTUTEINSI OmpeeasieTcs
OPUPOJON YK€ MMEIOIIETOCs 3aMECTUTEIISI U MPUPOJON JEHUCTBY-
IOIIEr0 arceHTa.

2. OpueHTaHTBI IEJATCS HA JBE TPYMIIBL:

- OpueHTaHThl | pojaa (NMEKTPOHOJOHOPHBIN 3 PeKT compsixe-
HI/Iﬂ) 'OH, 'NHQ, 'NHR, 'NRQ, 'CH3, 'CHZR, 'CHRZ, 'CRg, 'F, 'Cl,
-Br u ap.;

- OpMEHTaHThl 2 poaa (3yekTpoHoakuenTopusie) -SO3H, -NO,,
-CH=0, -C=N, -COOH u np.

3. OpuenTtanTsl 1 poja o6ieryaroT peakiy BCTYIJICHHUS HOBOTO
3aMECTHUTEJISI U HAIIPABJISIFOT €r0 B Opmo- U napa-nojoXeHUs, OpUCH-
TaHTBl 2 pojAa 3aTPYIHSIOT (3aMEIJISIOT) pEeaKkIMi W HaIpaBiIsSIOT
BCTYIIAIOIIYIO TPYIITY B Mema-Toa0KeHNe 10 OTHOIIIEHUIO K ceoe.

4. Ilpy HanMUUM 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. Ecniu o6a opueHTaHTa OJHOIO PoOjJia, TO MECTO BCTYIUICHUS
ompenensier 0osiee CUIbHBIN OpreHTaHT. Eciu ke OHM HEe CIUIIKOM
OTJIMYAIOTCSI IO CUJIE, TO MOJYYat0TCsl BCE BO3MOXKHBIE U30MEPHI.

HeszamelneHHbiit 0€H30J1 MPAKTUYECKH HE pearupyeT ¢ HYKJICO-
(UIBLHBIMU areHTamMu. 3aMecTUTeNr 1 pojia YBEIMUUBAIOT DJIEKTPOH-
HYIO IUIOTHOCTb O€H30JBHOTO KOJblA, T.€. 3aTPYJIHSIOT HYKJIEO-
dbunbHOE 3amenenre. HampoTus, 3J1€KTPOHOAKIIETITOPHBIE 3aMECTH-
TeAu 00JerdarT ero. boabIIMHCTBO peakiuii HyKJIeo(pUILHOTO 3a-
MEIIECHUS UAYT M0 SN2 OMMOJNEKYJIIpHOMY MexaHu3my. Hanuuue Ta-
KOW CHJIBHOM SJIEKTPOHOAKIIENTOPHOW TPYMIbI, KaK HUTPOrpYIIIa,
BBI3BIBAET CTAOMIM3AIMIO MPOMEKYTOYHOTO G-KOMILUIEKCA, 4TO 00-
JerdyaeT HykKJeopuibHOE 3aMeIleHHE:

X Y 7
NO, NO,

O-KOMIIJIEKC

X

NO,

B sTon peaknum 3amectutens X OJDKEH OTPBIBATHCS BMECTE
C Mapou SJIEKTPOHOB B BHUJE aHUOHA. [loaTOMY B OTIHM4YME OT BJIEK-
TPOMUIBHOTO 3aMEIICHHS ISl MPAKTUYECKU BAXKHBIX CUHTE30B HC-
MOJIB3YIOT HYKJIEO(DWIbHOE 3aMeIIeHEe HE BOJIOPOIa apOMAaTHIYECKO-
ro KOJblla, @ 3aMECTUTENS, CIIOCOOHOr0 MpHU OTIIEIUIEHUU 00pa3o-
BaTh JIOCTaTOYHO CTAOMJIbHBIM aHHOH. K TakuMm 3aMecTUTENISIM OTHO-
cATCsI CyNbGorpyIina, raioreHbl, HUTPO-, OKCU- U aMHUHOTPYIIIIHI.

Peakuuu npucoeAMHEHUs] MPOTEKAIOT NJii OCH30JIa B HKECTKUX
YCIIOBUSIX.

1. l'maporenn3anusi OeH307a B  IUKIOTEKCAaH MPOUCXOIUT
IIpU BBICOKOW TemIieparype Ha katanuzatopax Ni, Pt, Pd u nap.:

Ce¢Hs + 3 H, > CsHjpo.

2. X50p 1 OpOM MPUCOCAUHSAIOTCA O] HEMOCPEACTBEHHBIM
BJIMSHUEM COJHEYHOI'O CBETa, 00pa3ys reKcaxyop- M rekcadpom-
[UKJION€KCAHBI.
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+ 3¢, —=

3. IlomoOGHO IpyruM HENpEAeTbHBIM COCIMHEHUSIM OCH30JI MPH-
COCIUHAET 030H, 00pa3ys KpailHe B3pbIBUATHIN TPUO30HU, KOTOPHIN
pasyiaraeTcsi BOJ0M Ha TP MOJICKYJIBI TITHOKCAJIS:

O\
/0O
o H_HC ﬁ
3 0:C” -CH
—_— | .0 | —>» 3 O\\C,C\H
0-C"_ JOCH
H>d '
H. _O
O

Okucnenue. beH3051 Ype3BbIYAMHO TPYAHO MOJJAETCS OKHUCIE-
Huto. [Ipu okucienun kuciaoposioM Bo3ayxa Ha V,0s (KaTammzaTop)
u3 0eH3071a 00pa3yeTcs MaJIe€uHOBBI AaHTHAPHI:

['omosiorn OeH30/1a MpU AEUCTBUM OOBIYHBIX OKUCIUTENEH Mpe-
BpaIllalOTCA B apoMaTUYeCKUe KUCJIOThl. He3zaBucumo ot ajiuHbl 00-
KOBas IIeNb MPEeBpaIaeTcs B KapOOKCUIBHYIO TPYIITY (CKa3bIBaeTCs
BIIMSIHUE aPOMATUUYECKOT0 KOJIbIIA Ha O.-yTIIEPOAHBIN aTOM).

CHs (0] COOH

—

Cnocoowvt noayuenusa u npumenenue. benson, ero Ommkanime
FOMOJIOTH, a TaKXe Jpyrde apoMaTH4YeCKHe COSIUHEHUS HaXOAT
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pa3zHoOOpa3HOE MPUMEHEHHE B MPOMBIIUICHHOCTH: B MPOU3BOJACTBE
IJJACTMACC, Kay4yKOB, KpPacUTEJEH, JIEKAPCTBEHHBIX BELIECTB, pac-
TBOpuUTEie. IX MUpOBOE MOTpEOIECHNE U3MEPSETCSI MHOTUMHU MMUJI-
JIMOHAMU TOHH. bonblas ux 4acTh MOJy4aeTcss MUPOJIU30M WIIHA Ka-
TAJTUTUYECKON apoMaTh3anmei yrieBoaopoaoB HedTu. Iluponus,
nposoguMblii pu 800 °C, mpeBpamaer aTuIUuKINIeCKUe U KUPHBIE
yTJIEBOJOPOAbI B apoMaTrdeckue. Katanu3aTopbsl CUIBHO MOHUAKAKOT
TemIiepatypy apomatuzanuu. OCOOEHHO JIETKO 00pa3yloT apoMaTu-
YeCKHe YTJEeBOJOPOAbl LUKIONapaduHbIl, COJEpKallUe IIEeCTh aTo-
moB. H. JI. 3enuHCcKuUii HaIen, 4TO MapooOpa3HbIi IUKJIOreKcaH (Uiu
ero romoaoru) Hax Pt wim Pd npu 300 °C MOXHO KOJIMYECTBEHHO
MPEBPATUTH B OEH30J1 WJIK €70 TOMOJIOTH.

B naGopatopun apoMaTudecKue yrieBOAOPOJIbI B UHUCTOM BHUJE
NOJIy4aloT U3 JPYrux, 0oJiee OCTYIHBIX apOMAaTUYECKUX COEIUHE-
HUUN CIIEYIOIIMMHU CTIOCOOaMMU.

1. Peakuus Bropna — durrura:
C¢HsBr + 2 Na + BrCH; > C¢H5;CH; + 2 NaBr.

2. Peakniusa @punens — Kpadrca — ['ycraBcona (karamuzaTop
A1C13)

C¢H; + C,H5;Cl > CsH5C,Hs + HCI.

BMmecTo ranoreHonpou3BOJIHBIX B KAaue€CTBE aAJKWJIMPYIOIIUX
areHTOB MO’KHO HCHOJIb30BaTh OJIEPUHBI U CHUPTHL. Torma B Kaue-
CTBE KaTaJM3aTopa MOKHO HCIIOJIb30BaTh KHUCIOTHL: (pocdopHyto,
CEPHYIO WM TUIABUKOBYIO.

CH

H |
/C\\ H+ ﬁ\

CH CH

2 — 3

T HC

3. CrinaBiieHUE COJIEl COOTBETCTBYIOIIUX KHCJIOT C THAPOKCH-
IIaMU IIEIOYHBIX METAJLIOB:
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COONa

+ NaOH S © + Na,CO,

KoHTpoasHBIE BOIPOCHI H 3aAAHUA

1. Kakue yrieBogopoasl MOJydaTcs MpU JACHUCTBUU MeTalIHde-
CKOT'0 HATpHsl HA CMECh TaJOTreHONPOU3BOHBIX (peakius Bropiia —
durtHra):

a) OpomOemM30j1a 1 OPOMHUCTOrO M30IPOIINIIA;

0) XJIOPUCTOTO OCH3MIIA U XJIOPHUCTOTO ITHJIA;

B) M-OpOMTOIyOJIa 1 OPOMHUCTOTO 3THIA?

2. Hanummure cxeMy CHHTE3a 3TUJI0EH30J1a Mo peakiuuu Dpuje-
a1 — Kpadrca. [IpuBenure MmexaHu3M peakiuu.

3. U300pa3ute cxemMoil U KpaTKo M3JIOKUTE COBPEMEHHbIE MPEe-
CTaBJICHUS O CTPOCHUU OcH30j7a. B KakoM BaJICHTHOM COCTOSHHH
HAXOJIUTCS aTOM yIJIepoja B MOJIEKyJie OeH3oia?

4. HanumuTe peakiuyd HUCYEPIBIBAIOIIETO KaTATUTHYECKOTO
TUAPUPOBaHUs: a) OeH307a; 0) ToJIyosa; B) M-KCUIIONA; T) (EHWIITH-
neHa (ctupoina); 1) metuindenunanerwieHa. Hazosure odpasyromue-
Csl yTIIeBOJOPOIbl. B Kako# mocienoBaTelbHOCTH OyIyT HATH peak-
ITUY THAPUPOBAHUS CBS3CH B BEIIECTBAX «I» M «I»?

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

6. Hanummre cxeMbl peakinuy METHUIO0EH30J1a C XJIOPOM:

a) MMPU OCBEIICHUH COJTHEYHBIM CBETOM;

0) B npucyrctBum karanusaropa (FeCly).

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

7. Ha mpumepe peakiuii sTuieHa u 0eH3oa ¢ OpoMOM CpaBHUTE
MEXaHU3M PEAKIUN 3JIEKTPOPUIBLHOTO MPUCOSTUHECHUSI K aJIKEeHaM
C MEXaHU3MOM PEaKIHUKA DJIEKTPOPUIHLHOTO 3aMeleHUus B apoMaTH-
yeckoM psiay. Ha kakoit cranuu HaOmogaeTcs pa3andue u nouemy?

8. Hns apomatuueckoro coennuenns CoHi, Hammmmre Bce BO3-
MO>KHBIE U30MEPHI.
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9. Briuucianure Maccy HUTPOOEH30j1a, 00pa30BaBIIYIOCS U3 OCH-
30J1a Maccou 15,6 r.

10. [etictBueM Opoma Ha OEH30J1 Maccoi 78 T MOIYyYEeHO CTOJIBKO
xe OpomOen3osa. KakoBa MaccoBasi 0J1s1 BBIXOJIA TIPOIYKTA PEAKIIUN?

11. C moMoImpi0 KakuX PEaKTHBOB MOXHO OTJIMYHTH OCH30II
oT ctupona? Hanummre ypaBHEHUST PEAKIIUH.

12. 3anonHuTe CXeMy MOpEeBpallleHU. YKaKUTEe HOMEp ITara,
Ha KOTOPOM MPUMEHSIETCS KaTaau3aTop.

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

13. Ha3zoBuTe coequHEHNS:

- C,Hs
a) HC b) c) CH d)
A 3
e o (I D@
CH
HC.___CH 3 CH,
CH,
f) 0 C,H Br
e) H ) 25 h)
CH,
NO,
0

14. Tlpennoxkute cxeMy cuHTe3a 3-HUTPO-1,2,4-OeH3zonTpu-
KapOOHOBOW KUCIIOTHI U3 2-MeTWIHA(TAINHA.

15. Kakue npoayKThl HOJy4arOTCA IPU OKUCICHUH (eHAaHTpeHa?
Hanummre ypaBHEHUs peakLnid.

16. Pacrionoxkure yrieBOAOpOJbl B MOPSAKE BO3pACTaHUS UX
TEeMIlepaTyp KuneHus: a) 6en3osn, 0) HapTaIuH, B) M-KCUJIOJ, T) TO-
ayod, 1) hbeHaHTpeH, €) AudEeHU, K) ME3UTHIICH.

17. HanumuTe peakiyio MojJuMepu3aluu ctuposa. ' ne npume-
HSIETCS MPOAYKT peakuuu?

18. Vcxons u3 OeH3oJla U MCHOJB3Ys JIIOObIE peareHThl, Kpome
apoOMaTHYECKUX COEOUHEHHM, moiayuute 4-OpoM-2-HUTPOTOIYOI
U n-TU0yTHIIOCH30II.
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19. Hanumure ypaBHEHUsI peakIuii, Ha30BUTE BCE COCIMHEHUSI,
YKQKUTE MEXAHU3MBbI PEAKIIUU:

HBr (20 °C) _

A
Br, (Fe)

=B

H,, Ni (30 °C) CH,COCL AICL, _

|
b
1-®ennn-1-nponen — |

Br,, hv, T .

-

p-p KMnO, ¢ maccoBoii noseit 1 %

|

Konn. p-p KMnO,, kunsuenne

= K

20. Hanmumwure ctpykTypHbie (hOPMYJIBI U HA30BUTE COCIUHECHUS,
oOpa3syloluecs B peakusax H-IponuiaOeH30J1a cO CIEeNYIOIUMU pea-
TeHTaMU: a) pa30aBICHHBIM XOJOJAHBIM PACTBOPOM MEpPMaHraHaTa Ka-
nust; 0) TOpSTYMM KOHIICHTPUPOBAHHBIM PACTBOPOM IMEpMAaHraHaTa Ka-
nust; B) nukiorekcenom (HF); r) Br, (Fe), a 3atem Br, npu o0nyuenun
u Harpesanuu; 1) Oz, a 3atem H,O (Zn).

AormoAHHUTEABHBIE 3aAAHUA

1. IIpm 3ameHe BceX aTOMOB BOJOPOJAa B MOJIEKYJIE YTIIEBOIOPO-
Ia A Ha JNEUTEPUN MPOLEHTHOE COJIEPKAHUE YIJIEPOJa B MOJIEKYJIE
ymenbinaerca B 1,077 paza. [Ipu 3ameHe oqHOTO U3 aTOMOB BOJOPO-
Ja B MOJIEKyJie A Ha aToM xJiopa (BemiectBo Bb) mporieHTHOE cojep-
aHue yriaepoaa ymenslaercs B 1,44 paza. Onpenenure ctpoeHue A
U YKQXKUTE YCJIOBHUS, B KOTOPBIX €r0 MOHO MPEBPATUTH B MOJHO-
CTBIO ICUTEPUPOBAHHBIN AHAJIOT U BElIECTBO b.

2. B peaknun mukionentagueHa (I) ¢ ruapumnom Hatpus (NaH)
obOpazyercs 1,3-nuknonenraauenun Hatpus (II). SBnsitoTest am co-
equnenus I u I apomarudeckumu? OTBET 0OOCHYMTE.

HC——CH [ HC——CH

/ \\CH +NaH —» I%a H/ @\\CH + H
3 EOE

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

CH, \
N

4, Kakue (kakoe) U3 MPUBEJCHHBIX HUKE COCIMHEHUM 00Jaja-
I0T(-€T) aHOMaJIbHO BBICOKMM JHMMNOJIBHBIM MOMeHTOM? KakoBa mpu-
YUHA ITOTO SIBJICHUS ?

Vkazanue: nnst oTBETa HA BONPOC MPOBEANTE aHAIU3 3HAYMMBIX
PE30HAHCHBIX CTPYKTYP.

) 2) O//O 3)

5. Kakoe u3 NnpuBEAEHHBIX COCAMHEHUN SIBISIETCS 0OJIEE€ CHJIb-
HOoM CH-kucnoron? ApryMeHTUpPYyITE CBOM OTBET.

H H H H H H
O QO 1
6. OObsICHUTE MEXaHM3M OPUEHTUPYIOIIETO BIUSHUS TPYIIIIbI
—OC,Hs B peakmum xmopupoBaHUs ¢eHeTona (MexaHu3M SgAr).
Hanummure peakuuto oOpa3oBaHMs 3JEKTpoduia, JailTe Ha3BaHUS
MCXOJHBIM COCAMHEHUSIM U TIPOIYKTaM PEaKIUU.
7. HekoTopble aKTUBHPOBAHHBIC MPOW3BOJIHBIE OCH30J1a MOTYT

xJjiopupoBarbcs xyopHoBatuctod kuciorod HOCI; sta peakius ka-
+ +
tanuzupyercss H'. Kakoa pons H' B aToMm cinydae?

46



Tema 6

I'aroreHIIpON3BOAHBIE YTAEBOAOPOAOB

K manHOMYy KIJIacCy OpPraHM4eCKUX COEIUHEHUU OTHOCSITCA Ta-
KHE, KOTOPbIE COJEPkKAT B CBOEM COCTABE OJIMH WJIU HECKOJBKO aTo-
MOB TaJIoreHOB. X Kiaccu@uuupyroT Mo KOJIUYECTBY aTOMOB rajio-
reHa (MOHO- W TMOJIUTaJOT€HIPOU3BOAHBIE), MO YIJIEBOJOPOIHOMY
panukany (mpenesbHble, HemnpenenbHbie). CoeMHEHUsI ¢ aTOMaMHU
rajoreHa y OJHOrO M TOrO K€ aToma Yrjepoja Ha3blBAlOTCS 2eMu-
HAbHBIMU, Y PSIAOM CTOAIIUX ATOMOB YTJIEPOJIa — GUUUATbHBIMUL.

JI7s1 raJloreHnpOu3BOAHBIX AMKIMYECKUX YTJIEBOJOPOJOB Xa-
paKTEepHAa U30MEPUS YIIEPOJHOrO CKEJIETa U U30MEPUS MOJIOKECHUS
rajoreHa.

HaszBanue coeuHeHu 3TOTO psjia JaeTCsi OT COOTBETCTBYIOIIE-
ro yrjieBoJopoJia ¢ yKa3aHHUEM MECTOIOJIOXKEHUSI U KOJIUYECTBA aTo-
MOB TajioreHoB. Yacto npumenstoT TpuBuaibHbie HazBanus (CHCI3
— XxJ0podopMm).

Cnocoowt nonyyenus

1. T'anorenupoBanwue ankanoB (Sg). CHy + Cl, - CH3Cl + HCL

2. [IpucoennHeHne TaJlOT€HOB, TaJlOT€HBOJOPOJOB K HeEmpe-
JeNbHBIM yraeBoaopoaam (Ag wn AR):

CH;-CH=CH, + HC]l > CH3'CHC|'CH3

3. 3amMmereHre ruIpOKCUILHOM TPYIINBI B CIUPTAX:

R-OH + HCI - R-CIl + H,0.
4. 3amenieHrue KUcIopoaa B KapOOHWIBHOM IpyIIIie!
R-CHO + PC|5 —> RCHC|2 + POC|3

Qu3uueckue ceolicmea. Husmme ramoreHaJIKuiIbl 00JIalar0T
ciaakoBaThiM 3amaxoM. OHM MPAKTUUYECKU HE PACTBOPSIOTCA B BOJIE,
00J1a1al0T 3HAYUTEIBHOMN MOJISIPHOCTHIO.

Xumuueckue ceoiicmea 0OyCIOBJICHbl HAJJUUUEM CBA3U «yTJe-
poa — rajoren» (KoBaJE€HTHas, OJISIpHAas).

1. Haubosnee xapakTepHbl peakiMi HyKJICO(PHUILHOTO 3aMEIICHHUS:

R-Hal + Nu” > R-Nu + Hal.
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JIJIsl IEpBUYHBIX TAJIOTCHANKWJIOB PEaKIUs MPOTEKAeT M0 MeXa-
HU3MY Sn2:

7 W i
_ /C - +
OH + H” g —— HO.../C\...BI’ -_— Br HO/Q\H
H
H H H

JIJIsl TPETUYHBIX TaJIOTEHAJKHUIIOB 3aMEICHUE UACT 110 MEXaHHU3-
my Syl (mepBast craaust MeiJIeHHas )

(CH3):C-Br = (CH3)3C+ + Br
(CH3)3C+ + OH > (CHg)gC-OH

JI71s1 BTOpUYHBIX TaJ0T€HAJIKUIOB — CMEIIaHHBIN MEXaHU3M.

2. M'anoreHnpon3BOAHBIE YTJIEBOAOPOJIOB CIIOCOOHBI OTIICTUIATH
rajoreHBOJIOPOJIBI ¢ oOpazoBaHueM ojeduHoB. JIJIsI TPETUYHBIX ra-
JIOTEHAJIKUIJIOB PEaKIuu MpoTekarT 1o mexanusmy El (mepBas cra-
TSI MEJIJICHHAS ):

(CH3)3C'Br = (CH3)3C+ + Br
(CH3)3C+ + Hzo —> (CH3)2C:CH2 + H30+
Peakiuy, OpPOTEKAIOMIKE II0 OMMOJIEKYISPHOMY MEXAHU3MY

(E2), Tpebytor mpucytctBUsi ocHoBaHMs. CKOPOCTh 3TOM peakiuu
3aBHUCHUT OT KOHIICHTPAIIUKU 000UX peareHTOB.

- CH Br C,H.O..H..CH CH
(@) 772 s 2’5 2N Q _
C,H + M ;:H - CI:H"'Br — CHOH + \;ZH + Br
CH, CH, CH,

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

R-Cl + 2 Li »> R-Li + LiCl.
[IpumeHeHue rajJoreHnpoOru3BOIHBIX YTIIEBOAOPOIOB: B KaUeCTBE

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

1. Hanummure clieayromue CTpyKTypHbI€ (DOPMYJIBL:

a) 2-xJ0p-3,3-auMeTninenTas; 0) 1,4-muxmop-3,3-muMeTmioyTeH-1;
B) 3-xJ10pOyTHH-1; T) 5,5-1uxi10p-3-MeTUITeKCceH-1.

2. HazoButre mo cucremarudeckoit (MIOITAK) nHoMeHkimaType
CIEAYIOIINE COCTUHEHNS.

Cl CH
‘ C‘H3 ‘ 3 Cl Cl
G /C\ P PN cl—c—ch
a) H,C H CH, b) H,c H ©) H,C™ | CH, d) / N
H Br Cl Cl
2
CH,
¢ Cl c‘ Igz CH
C
0 HC/ ~c~ f) H%CfCH2 g) H3C/\\g/ ~o T
H, Cl Cl CH, | H,
Cl

3. Hammummre cxempl oTy4eHus:

a) 2-0pom-3-metuiiOyTana u3 1-0pom-3-MeTuIOyTaHa;
0) 2-MeTwi-2-xJ10pOyTaHa U3 2-MeTuinoyTeHa-1;

B) 1,2-nmuxyop3TaHa U3 ITUIOBOTO CIUPTA.

4, HamuimmTe ypaBHEHMsI pEakyid JJ1s1 CIIeTYIOITNX TIPEeBpaIlleHUH:

L 41
\H/ ~ O _CH,
B —_—

a) HSC | r H3C ?
Br Br
Br
H, ?‘ |
C CH C H CH
)mc/ \|/ = HC H\$/
Br Br
?r
H2 —_— C
_CoH_Br HC™ | CH,
H3C C  — Br
| Br
B)
Br L (|:
mC”H e,
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5. IIpu moMoIM KakuX BOCCTAHOBUTENIEH MOXHO OCYIIECTBUTH
IIPEBpaIleHNe MOAUCTOTO ATWIA B 3TaH? Hamumure ypaBHEHUs pe-
aKIU.

6. 3amoJIHUTE CXEMBbI IIPEeBPaICHHIA:

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

/. PaccMoTpuTe MEXaHU3MbI PEaKIMi TUAPOIU3a a) U30IPOIHII-
xJjopuaa; 0) METWIXJIOpHUIA; B) TpeT-OyTuiaxiopuaa. B yem 3akiro-
YaeTcs pa3Inyue M1y HUMU?

8. Onpenenute MWIOTHOCThH XJIOPMETaHa MO BO3AYXY.

9. IMonyuyuTe MOJTUBUHUIXJIOPHUA, UMEsI KapOHa KaJbIUs, BOIY,
XJIOPUJT HATPHUsl, CEPHYIO KUCIOTy. Hanuiure ypaBHEHUS peakiuii.

10. BzaumopelicTBue ABYX M30MEPHBIX YIJIEBOJOPOJOB COCTaBa
CsHjo ¢ O6poMoOM IpOTEKAET B pa3IMUHbBIX YCIOBUSX, IPUYEM B OJIHOM
ciydae oOpa3yeTrcsi MOHOOPOMIIPOM3BOJHOE, a BO BTOPOM — JIHU-
OpOMIPOU3BOIHOEC HEPA3BETBICHHOTO CTPOCHUS, B KOTOPOM aTOMBI
OopoMa HaxonaTcs B 1 u 2 nmosoxxkeHusix. OnpeaennuTe CTpoeHue UCXO0/I-
HBIX YIJIEBOJIOPOJOB M OOBSACHUTE MPUYMHBI PA3IUYHOTO HATIPABJICHHUS
pEaKIInid.

11. YcTaHoBUTE CTPOCHUE AJTKWIMOJAMAA, KOTOPBIM MPU B3aMMO-
nevicteuu ¢ (Zn + HCI) naet uzo0yTtaHn, a nipu B3auMoaeicTBuu ¢ Na
obOpasyert mo peakuuu Bropra 2,5-numerunrekcad. PaccMotpute me-
XaHU3M XJIOPUPOBAHUS 2,5-TUMETUIITEKCaHa.

12. Kakne coeauHEHUs] MOIydaTcsl MPU MICJIOYHOM THUIPOJIU3E:
a) xsiopoen3ona; 0) 2-HuTpoxsopoeH3ona; B) 2,4,6-TpUHUTPOXJIIOP-
OeH3omna. [l Kakoro COEJUWHEHUSI PEaKLMs TUIPOJIN3a MPOMAeT
TpyAHEE U TOYEMY?

13. Pacnonoxwute uzomepsl coctaBa C4HgBr B mopsinke yBenude-
HUS WX PEaKIHOHHOM CIOCOOHOCTH B Sy2-peaknusx. Paccmorpure
MEXaHW3M PEaKIIUH, YKOKUTE (PaKTOPhI, CIIOCOOCTBYIOIIME MPOTEKa-
HUIO PEAKIUU 10 ITOMY MEXaHHU3MY.
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14. OObsiICHUTE YCTOMYMBOCTh K JICHCTBHUIO BOJHOW IIEIOYU
XJIOpOEH30J1a, XJIOPUCTOTO BUHUJIA M XJIOPUCTOTO HEOTIEHTUJIA.

15. Hanumure peakuui C TUJIPOKCUIOM HATpUs B BOJE
JU1sl HanOoJiee PeaKIMOHHOCTIOCOOHOT0 U3 COCTMHEHMIA:

a) 4-6pom-1-06yten; 0) 3-6pom-1-6yTeH; B) 2-Opom-1-0yTeH.

16. Hanuimte ypaBHEHUS peakluid, IpUBEIACHHBIX B cxeme. Hazo-
BUTE MPOMEXKYTOUHBIE U KOHEUYHBIE MPOIYKTHL. YKaKUTE MEXAHU3MBI
PEAKIIUM.

(CH,),NH _
(cnupT) -

CH,COOAg _

? C,H.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 TI€HTAaH, MNEHTEH-2, TMeHTuH-1 u 1-xJop-
MEHTEH-2, HaXOAAIIMeCs] B HEMOAMUCAHHBIX €MKOCTSAX, C MCIOJIb30-
BAaHUEM KauyeCTBEHHBIX peakuuii? ONUIINUTE MOCIEI0BATEIHLHOCTh
IpoBeJIcHUsT aHaiau3a (4TO TIJIAHUPYeTCs MPUOABUTH, YTO MOXKET
HaOroarhest). Hanummre HeoOXoAuMbIe ypaBHEHUS PEAKIIUM.

18. Ilpennoxkute MeTon cuHTe3a 2,4-auXiIop(PeHOKCHMYKCYCHOU
KUCIOTHI (2,4-D) — mMpOKO HCIOIB3yeMOro MeCTHIMIa — U3 OJIH-
KAUIIUX MPEIIECTBEHHUKOB.

19. IlpuBeaute npumep E2 peakuum.

20. YkaxxuTe TUIBI 3JIEKTPOHHBIX 3(PPEKTOB aToMa XJjopa B MO-
JIEKyJIe XJIOpITEHA.

E

AOIoOAHHUTEABHBIE 3aAAHHUA

1.0qun w3 wuszomepoB  1,2,3,4,5,6-rexcaxaopiukiorekcana
HE MMOJIBEPraeTcs JAETUAPOTAIOTCHUPOBaHUIO 1o E2-Mexanusmy.
Hapucyiite ero ctpyktypy. OOBSICHUTE €r0 HHEPTHOCTb.

2. CpaBHEHHE OTHOCHUTEIIbHBIX CKOpocTel peakiuu R-Br + | —
R-I + Br maer cienytoiine pe3yiabTaThl:
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R —CHj3 —CH,CH;3; | —CH(CH3), | —C(CH3);
OTH. cKOpOCTH 145 1 0,008 0,0005
peaKIuu

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

3. Hanmumure ypaBHenue peakuuu: CH3CH,Br + NH; — ? Pac-
CMOTpPUTE MEXaHU3M, CPABHUTE paCIpe/ie]ICHUE 3apsIoB B UCXOIHOM
U TMEPEXOJHOM COCTOSIHUAX, BBIOEpUTE MOAXOASIIMN pPaCTBOPUTEIID:
CIIUPT WIH aAlIETOH.

4. Pacniosio:KUTE CIEIYIONIME PACTBOPUTEIIN B MOPSAJIKE BO3paACTa-
HUS CKOPOCTU THIPOJIM3a B HHUX XJOPUCTOrO mpem-0yTWia: BOJA,
BOJHBIA AaIleTOH, BOAHAs MYypaBbUHAS KHCJIOTa, BIIAXHBIM OEH301,
BOJHBIN ciupT. [laiite oObsicCHEHUE.

5. llpemayioxure KOMOMHANMIO cyOcTpaTta W HyKJIeoduaa, KOTO-
pasi Mo3BoJInJIa OBl MOJYUYUTh METUI-mpem-OyTUIOBbIN hup ¢ Tyd-
IIIUM BBIXOJOM (YUTHUTE BO3MOKHOCTh MPOTEKAHUSI KOHKYPHUPYIOIIEH
peaKun).

6. Ilpeackaxxure CTEPEOXUMHUYECKHN pe3yJbTaT Peakiuil 3Jiu-
MUHHMpoBaHus B ycioBusax E1 u E2 nmpuBeneHHBIX HIDKE COSTUHEHUIN

Ph Ph
H——Br H——Br
H——CH, HC—H
Ph Ph
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Tema 7
CrpTth1 1 peHOABI

CnupTaMu, WIH «aJKOTOJSMH», Ha3bIBAIOT THUIPOKCHIHHBIC
MPOU3BOJAHBIE YTJIEBOJOPOAOB. PaznuyaroT CHOuUpThl TpeieiabHbIe
U HeMpeiebHble. ATOMHOCTh CIUPTOB OINPEIEIAETCS KOJIHMYECTBOM
rugpokcuiibHbIX rpynn (-OH).

Ilpedenvuvie oonoamommusie cnupmot. QOO0mas dopmyia
CHn+1OH. Ux noapasaenstor Ha nepsuunsie (R-CH,OH), BTopuu-
Hble (R,CH—OH) u tpetnunsie (R3C—OH).

H3omepusa: yriepoa-yriaepoaHON LEeNH, MOJ0KEHUs (PyHKIHNO-
HaJIBHOM TPYIIIBI, MEXKIACCOBasi ¢ MpocThiMu dpupamu. s coup-
TOB C aCHMMETPUYECKUM aTOMOM yriiepona (¢ 4 pa3HbIMH 3aMeCTH-
TEJSIMU) BO3MOXHO CYIIECTBOBAHUE ONTUUYECKUX HU30MEPOB (HaNpwu-
Mep, i OyTaHoJa-2).

Homenknamypa: K Ha3BaHUIO COOTBETCTBYIOLIETO MPEAEITBHOIO
yTJIeBOAOpOJa M00aBIAOT cyPpdukc «-om» U nudpoi ykas3blBaroT
MECTOTOJIOKEHNE (PYHKITMOHATILHOMN TPYIITIHI.

Cnocoowt nonyuenus

1. FI/II[pOJ'II/IB raJIOrcHaJIKWJIOB IIPHU HArp€BaHUU C BOI[HOﬁ nre-
JIOYbIO:

C2H5Cl + NaOH —» C2H5OH + NaCl.

2. CuHTE3 CIUPTOB Yepe3 MarHUMOpPraHUYeCKHUe COCIUHCHUS
(peaxkuus ['punbsipa):
H

2 e} CI)MgBr H,O (I)H
I -
HC™ “MgBr  + C C —_— &
oS R1“VR2  _MmgoHBr R17 1 R2
R1” TR2 of gOHBr o
H.C H.C

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

H H
2CH, ,  OH HZC/C 3
g |

OH

H.C
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4. BocCcTaHOBJICHHE aJbJIETHU/IOB, KETOHOB U CJIOXKHBIX 3(PUpPOB
TaK)Ke MPUBOJUT K 00Pa30BAHUIO CIIUPTOB:

(I? kat OH

|
_C. + H, —=

R1™ "R2 2 R1I7H R2
5. buoxumuueckuii cnocod (OpoKeHUEM caxapUCThIX BEIECTB):
CeH12,06 > 2 C,HsOH + 2 CO..

Qu3zuueckue ceoicmea. Cnuptel Ci;—Cip — KUIKOCTH,
¢ Cy; — tBepaswie Tena. C Bojgou cnupthl coctaBa C,—Cs3 cMenmBa-
IOTCSl BO BCEX OTHOIIEHUSIX, UMEIOT XapakTepHbii 3amax. C yBenuue-
HUEeM M pacTBOPHMMOCTb Y CIUPTOB B BOJI€ YMEHBIIACTCS U 3amax
CTaHOBUTCS HENMPUATHBIM. CIIUPTHI — aCCOLMUPOBAHHBIC KUIKOCTHU
3a CYeT HaJW4YMs BOJOPOJHBIX CBS3€M. DTO OKa3blBaeT BIIMSHHUE
Ha X (Qusmdeckue cpoucTBa. MeroTCs B KHUAKOCTH JIUMEPHBIC,
TPUMEPHBIC U TIOJIUMEPHBIE MOJICKYJIBI.

Xumuueckue ceoiicmea

1. lenoyHble METaIbl BBHITECHSIOT BOJAOPOJ U3 CIUPTOB (IIpo-
ucxoauT pa3peiB cBsizu O—H):

2 C2H5OH + 2Na—>2 C2H5ON3 + H2.

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

H

CH,CH,0OH + CH,COOH =—— CHZ O‘clzl’CH3 + H,0
O

Peakunss paBHOBecHas. [[i1s1 cMeleHWsT PaBHOBECHUS BIIPABO
HEO00XO0IUMO:

a) U30BITOK OJTHOTO M3 PEareHTOB (Jallle CIIupTa),

0) y1aJleHre W3 30HBI PEaKIMH OJIHOTO W3 IMPOJYKTOB WIIH €T0
CBSI3bIBAHUE.

3. Hderunparanus cruptoB (meruapatupyiomue areHThl: HpSOy,
H3;PO,4, maBeneBas kucinoTta, 6€H30JCYyIL(OOKHUCIOTAa U Ap., a TaKXKe
COJIM XJIOpHUJ IIMHKA, CYJIb(aT MEIU | T. I.). MeKMOJICKYJIApHAas Jie-

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

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

4. 3amenieHrne THAPOKCUIBHOW TPYIIIIbI

a) TaJIOT€HOBOIOPOIHBIMM KHCIOTAMM:

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

Peakuuio mpoBOJSAT B MPUCYTCTBUH BOJIOOTHUMAIOIINX CPEJICTB:
CEepPHOM KHMCJIOTBI, XJIOpHIa KaJbIIH, XJIOPH/IA IINHKA;
0) ramoreaugamMu docdopa:

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

Peaknusa npoTekaeT B )KECTKUX YCIOBUSAX — IIPU BBICOKOU TEM-
neparype v I1aBJICHUMU.

5. Oxkucnenne. CHUPTHl OKUCISAIOTCA KHUCJIOPOJOM BO3ayXa
B IPUCYTCTBUU MEIHBIX M APYrHX Karamusaropos mpu 300-500 °C
TaKUMH OKHUCIHUTEIIIMH, Kak XpomoBas cMmech (K,CrO; + HySOy),
KMnO, u np. u gerugpupyrores npu 100-180 °C mang Cu, Ag, Ni,
Co, Ptu Pd.

(H:Z CuO Q
H,C” ~OH — C., T cu
3 T HSC/ H + H,0

6. 3amelIeHre BoI0po/ia MarHUUraJioreHaIKUIaMH:
R-OH + CH3;Mgl - R-OMgl + CH,.

ITo xkommuectBy CHy CcymsT 0 mpOUEHTOM COAEPKAHUU CHUPTA
(UyraeB — LlepeBeTHHOB).

Mnozoamomnwle cnupmot. [IpocTeliliuM MTPEICTABUTENIEM CIIHP-
TOB C JBYMS WJIH HECKOJBKUMH THIPOKCHIIBHBIMU TPYTIaMH SBJISCTCS
meTmieHrKoj» — HOCH,OH. OH ycToiYMB TOJIBKO B BOJIHBIX pac-
TBOpax. Eclii rupOKCUIbHBIE TPYIIBl HAXOJATCS Y Pa3HbIX YIIIEPO/I-
HBIX aTOMOB, TO CIUPTHI YCTOMYUBBI, UMEIOT BBICOKHE TEMIIEpPaTypbl
KUTIEHUS], TIJI0X0 PACTBOPSAIOTCS B HETIOJISIPHBIX PACTBOPUTENSIX, OTHOCH-
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TEJIBHO XOpOII0 — B Bojie. OCHOBHBIC MPEACTABUTENN — STUJICHIJIU-
koiib (CH,(OH)-CHy(OH)) u rmunepun (CHy(OH)CH(OH)CH,(OH)).

1,2-JInosbl (TIMKOIW) OOBIYHO TOJIYYaOT OKUCJIECHUEM aJKEHOB
NEePMaHTaHaTOM Kajldus WIM MEPEKUChbI0 BOJAOPOJA. DTUIICHIIUKOJb
MOJIy4YarOT YEPE3 OKUCH ITUIICHA!

Ag H,O OH

~CH

.CH 72 |

HC” 2 + O, —™ HC

2 2N

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

['munepun — BomopacTBOpUMAsl BsI3Kasi TUTPOCKOIIUYHAS KUM-
KOCTb. SIBIAETCS BaKHEHILIEHM COCTABHOW YAaCThIO MUIIEBBIX MPOITYK-
TOB, KOCMETUYECKHX M (papMalleBTUUECKUX IpenapaTroB. PaHee mo-
Jy4aJIl TOJIBKO KakK MPOJIYKT OMBUICHUS XUPOB. Ceryac OCHOBHBIM
VCTOYHUKOM TJIMLEPUHA CIIYKUT NPONUWIEH. [IpOBOAAT €ro BBICOKO-
TEMIIEPATYPHOE XJIOPUPOBAHUE, THUIPOJIN3, TMIIOXJIOPUPOBAHUE HE-
MPEAECIBHOTO CIIUPTA.

CnoxHbiit 3¢Up TIvIEpuHa U a30THOM KUCJIOThl — HUTPOTJIU-
IIEpUH. DTO B3PHIBUATOE BEIIECTBO, 00JIa1al0Iee BHICOKOW YyBCTBHU-
TEJIILHOCTBIO K yaapy. Ilopucteiii marepua, nIpONUTaHHBIA HUTPO-
TJIMIEPUHOM, MPEICTaBIISIET COO0M TMHAMMT.

JInst IByX- 1 MHOTOATOMHBIX CIIUPTOB XapaKTEPHBI TE KE PEAKIUH,
YTO U JUIA OJHOATOMHBIX CIIUPTOB. B 3aBUCUMOCTH OT yCJIOBUM IPOBE-
JICHUSI PEAKLMK BCTYINAET BO B3aWUMOIECHUCTBHUE OJIHA WJIA HECKOJIBKO
TUAPOKCUIIBHBIX Tpynmn. MHOroaroMHbIe CHUPTHI 00Jadar0T Oosiee
CWJIbHBIMU KHCJIIOTHBIMU CBOMCTBAMU — PE3YJIbTAT BIMSHUSA COCCITHEN
TUIPOKCUIIBHOM TPYNIbl. B OTIMuMe OT OJHOATOMHBIX CIUPTOB TJIH-
HIEPUH M STUIICHTIIUKOJIb B3aUMOJICHCTBYIOT ¢ TuapokcuaoM meau (1)
— 3TO KaYE€CTBEHHAS PEAKIIUS HA MHOTOATOMHBIE CIIUPTHI.

H
\
-0 ~
HZC—OH H2C \ CH2
[ + Cu(OH), —>= “I u + 2 H,0
HZC_OH HZC\O ()/CH2
\
H
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Deno1bl — OPraHUYECKUE COCIUHEHUs, COJEpKaLIUe TUIPOK-
cunbHble rpynnel (OH), cBsi3aHHBIE HEMOCPEACTBEHHO C aTOMOM YT-
JepoJia apoOMaTUYECKOro sapa. Eciu ruipokcuibHas rpymnmna yaasie-
Ha OT apOMATHUUYECKOTO SAJpa, TO OPraHUYECKOE COCTUHEHUE OTHOCAT
K nmojkiaccy apomarudeckux crnuptoB (CgHsCH,OH — OGensumo-
Bold crnupt). DeHon u ero MeTwibHble Tomosiorun (o-, M-
U n-KPE30Jibl) B 3HAYUTEIIbHBIX KOJIMYECTBAX HAXOJATCS B KAMEHHO-
YTOJIbHOM CMOJIE U 10 CUX MOp A00bIBatoTCA U3 Hee. [1o konnuecTBy
TUJIPOKCHIBHBIX TPYNI PA3JUYarOT OJHOATOMHBIC, JBYXaTOMHBIE
¥ MHOTOATOMHBIE (DEHOJIBI.

Cnocoowvt nonyyenus

1. CnnaBiieHHe HATPUEBOUM CONMM OEH30JICYIb()POKUCIOTHI C TUI-
POKCHUJIOM HATPUS:

PhSO;Na + NaOH — PhONa + NaHSO3
PhONa + HCl - PhOH + NaCl

2. I'maponm3 rajoreHcoaepkaix 0eH30J10B:
PhCIl + NaOH — PhOH + NacCl

3. Oxucienue n3onponuiadeH3osa (KyMOJbHBIN METO):
T

H G~
.Co - H CH3

T HC” “CH,

2

T

C 3
H\CH3 [O] C\CH H OH (I?
3 + Co
H,C CH,

4. I'maposn3 coJiel AMa3oHus
[Ph-N"=N]CI + H,O — PhOH + N, + HCI

@u3uueckue ceoticmea. DeHONBI B XUMHUUECKH YHUCTOM COCTOSI-
HUU — TBEpAbIC OECIIBETHBIC BEIIECTBA, UMEIOT crierupuyeckuii 3a-
nax. [Tpu monaganuu Ha KOXY BBI3BIBAIOT OXKOTH, S13BbI. DEHOIIBI XO-
pOIIIO PAaCTBOPUMBI B BOJE 3a CYET BOJOPOIHBIX CBsi3eil. BonHbIe
PacTBOPHI UX 001aar0T AE3UHGUIIMPYIOITUM CBOHCTBOM (KapOoika),
BBI3BIBAIOT CBepThIBaHMe Oenka. Jins penona pK, = 9,7 (na 8 nopsia-

S7



KOB MEHbIIIE, YeM Y alu(aTUyeCcKux CIHUPTOB), CJICAOBATEIBLHO KHC-
JIOTHBIE CBOMCTBA BBIPAYKEHBI SIpUE.
Xumuueckue ceoiicmea. OeHON pearupyer co UIEI0YaAMH:

PhOH + NaOH — PhONa + H,O0.

deHoNbHBIE COSTMHEHUS B3aUMOJICHCTBYIOT C XJIOPUIOM XKeJle3a
1 00pa3yrT XapakTEepHbIE KOMILIEKCHI (DHOJIETOBOrO I[BeTa (Kade-
CTBEHHAs PEaKIINs ), KPe30JIbl — T0JIy0OTO I[BETA.

OO6pa3zoBaHue MPOCTHIX IPUPOB:

OH cl 0
~
T 2 Y
ONa Cl Cu 0
SR N eas

OO6pa3oBaHKEe CIOKHBIX 3PUPOB:

O
OH g O\C,CH3
+ N —_—
H.C™ ~Cl ©/ S

@deHobl ¢ TAJIONEHOBOJIOPOAaMU HE B3aMMOJICUCTBYIOT. B3au-
moaeictaue ¢ PCls:

OH I

Bzanmonetictue ¢ PCls:

OH cl
©/ + PCly —= ©/ +  POCl, + HCI

Peakunu o apomaruueckomy Kousblly. HurpoBanue:

OH
OH

3 HNO, O,N NO,

—_—
NO
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BBeneHre 351€KpOHOAKIEITOPHBIX 3aMECTUTENCH B SIIPO CHUIIBHO
YBEJIMYMBACT KUCIOTHOCTh THAPOKCHIIA (TPUHUTPO(EHON, WM TTHUK-
puHOBas Kuciora, no cuie npudnumxaercs k HCI). [TukpuHnoBas kuc-
JIOTa JAaeT XOPOIIO KPUCTAUIU3YIOLIUECS COCIUHEHUS C OOJbIINH-
CTBOM OPTraHWYECKUX COCAMHEHUHN W MPUMEHSIETCS AJI MX UACHTU(U-
kaiuu. [loMHUTpOCOEAMHEHNS — CUJIbHBIE B3phIBUATHIE BEILIECTBA.

["amorennpoBaHue:

OH OH

Br
Br

Br2

[Tonydenue (eHon-dpopmMaabaeTuIHBIX CMOJ B3aWMOJICHCTBHEM
¢ (hopMaIbaeruIoM:

OH
OH OH p
C C
+ CHO —= \©/ \©/ .
BoccranoBnenue:
[H] A
OH H CH_OH
P 7
— T
HCx o~ CH,
H

Muorue ankwideHonbl Onarogaps JErkol OKHCISIEMOCTH
IPUMEHSIOTCS B KAUYECTBE AaHTUOKCUJIAHTOB — HHTUOUTOPOB OKUC-
nenus (2,4-auMeTun-6-TpeToyTUI(HEeHOT — UHTUOUTOP OKHUCIICHUS
OCH3UJIOB, N-TPET-OYTUIMUPOKATEXUH — WHTHOUTOP MOJIMMepu3a-
nuu OyTajaueHa).

JIByxaToMHbIe (EHOIBI J1alOT BCE XapaKTEpHBIC peaKIuu
1u1st GEHOJIOB, yYacTBYS OJHOW WM JBYMS THAPOKCHUTPYMIIAMH.
C yBenuueHueM 4ucia THAPOKCUIIBHBIX TPy MOJIEKYJIa CTAHOBUTCS
BCE MEHEE YCTOWYMBOM K JECUCTBUIO OKUCIUTEIICH:
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[O]
HO—< >—OH — 0=<X —O

OxcucoenuHenrs HaTATMHOBOTO psAJia Ha3bIBAIOTCS HAPTOIAMU:

e A

a-HadTOI B-HadTOa

SAnpo n-HadpToOXMHOHA SBIAETCS OCHOBOM BUTAMUHOB Tpynibl K
Y TEHETUYECKHU CBA3aHO C TPYININON BUTaMUHOB E.

KonurpossHBIE BOIIPOCKHI H 3aAaHHA

1. Hanmumwmre ctpyktypHbie (hOPMYJIIBI CIEAYIOMIMX COSTUHECHUMN:

a) 2-MEeTUJINIEHTaHoJ1a-3;

0) 2,3-nuMeTHIIOyTaHOIa-2;

B) 2,2,4-TpUMETHJIT€KCaHOJIa-3;

r) OyTen-3-ona-2;

1) IponuH-2-oja-1;

¢) 2-MeTun0yTanauona-2,3.

2. Kakue ciupTel 00pa3yroTcs B pe3yJIbTaTe MISIOYHOTO THIPO-
au3a: a) OpoMmucToro emop-Oytuna; 0) 1-Mlon-4-MeTwineHTaHa;
B) 3-OpoMOyTeHa-1; r) 2,3-mubpomOytana? Hamummure ypaBHEHUS
peaKIii 1 HA30BHUTE 3TH CITUPTEHI.

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

C

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

H
Hanumure cxeMbl peakium.
4. Tlonyante rugpaTanield COOTBETCTBYIOIIMX STHUJICHOBBIX YT-
JEBOJIOPOJIOB  CIEAYIOIHME CHHUPTHL:  a) 3,3-IUMEeTHIIOyTaHOI-2,;
0) 2-MeTWINEHTaHO-2; B) 3-METUITEKCaHOI-2.
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5. Ilpemnoxure ypaBHEHHUsI pEaKUUW I CICAYIOIIUX MpEeBpa-

IEHUH:
CH, CH,
| H, |

H,C C OH ——> H,C C
a) H |
O

CH,
H, H, |
H3C/C\Iél/CH3 5 H3C/C\IEI/%\C/CH3
6) | H,
OH CH,
6. Hanmumure cTpyKTypHBIE (hOPMYJIBI TIEPBUYHBIX; BTOPHUUIHBIX
U TpeTU4HBIX crupToB cocTtaBa CgHi30OH u Hazoute nx. CpaBHUTE
X PEAKIMOHHYIO CIIOCOOHOCTh B pEaKIusAxX Jeruapararuu. [lairte
O0OBSICHECHHS.
7. Kakue coequHeHMsI MOyqaTcs TMPH IMEeTOTHOM THIPOJIN3E:
a) XJIOpOEH30113;
0) o-HUTpOXJIOpOEH301a;
B) 2,4,6-TpUHUTPOXIOPOCH30IA.
JIJIst KaKOTO COEIMHEHMS PEeaKIlusl TUIPOJih3a MPONACT TpyIHEe

U TIouemMy?
8. 3anojaHuTe CXeMBbI IPEBPAICHUI:
CH,
HC /C\\CH H,S0, KOH KOH HCI

a) HC o CH p-p 320-350 °C
H
OH
¢
e~ “cy NaOH C,H,l HI
| 7 = 7 7
0) HC ¢ _ CH Ha XOJIOY
H

9. Ilpennioxute cxembl mpeBpanieHus GeHona B Cleayroume co-
CIUHCHUA:
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0
H H W\ H, H H HO H_H
C—C CCH, HC—C £ 0 S
N
a) Br—C C—0 b) 0-—C c—N © ¢—C  C—OH
// N \ B e
C—C c—C 0 ¢ ¢
H H H H

10. Pacniosioxute clienyomme COeJUHEHUs B IOPsiAKe YObIBaHUS
KUCJIOTHBIX CBOMCTB:

™ ™ ™ I
+ +
N C N
HC~ “CH HC~ “CH HC~ “cH 0 C C 0
a) || | b) || | ¢) HQ (\:H d) HQ (\:H
HC\C//CH HC\C//CH o o
‘ ‘ + ‘ +
Cl N
s o %o o o

11. HanumuTte CTPYKTypHBIE (OPMYIIbI U30MEPHBIX apoMaTHye-
CKuX ruapokcucoennaennit cocraBa C;HgO u Ha3zoBuTE HX.

12. PacniosnioxuTe Caeayronme COeAMHEHUS B OPSIKE YObIBAHMUS
KHCJIOTHBIX CBOMCTB: METAHOJI, ATUJICHTJIUKOJb, (eHOJ, 4-HUTpo-
dbeHo.

13. C kakuMM U3 TMPUBEICHHBIX BEIIECTB B3aUMOJICUCTBYET
Cu(OH),: a) metano1, 0) 3TaHOJ, B) STUJICHIIUKOb, ') IPOMAHOII-1,
n) raunepuH? Hanummre ypaBHEHUsT peakinid.

14. Beruuciaure o0beM BOAOpoia (H. Y.), BBIICIUBIIMIACS TIPU B3a-
UMOJICHCTBUM HaTpUsl Maccou 4,6 T ¢ 3TUIIOBBIM CIIUPTOM Maccou 9,5 T.

15. MaccoBble 107U yIriiepo/ia, BOAOpoia U KUCIOPOia B CIIUPTE
paBHBI cooTBeTcTBeHHO 52,18; 13,04 u 34,78 %. BriBenute hopmyny
CIIUPTA U BBIYUCIIUTE €r0 MOJISIPHYIO Maccy.

16. 3akoHUNTE YpaBHEHUS PEAKIIUIA:

a) CgHs-OH + NaOH —

6) Ce¢Hs-ONa + CO, + H,O —

B) C6H5-OH + HNOg —>

r) CgHs-OH + CH3;COOH —

17. Kakas macca aneranpaeruaa oopa3oBajiach NMpu OKUCICHUHU
ATaHoja (MaccoBas noJs Bbixoda 75 %), eciu U3BECTHO, YTO MpHU
B3aMMOJICUCTBUM TAKOM K€ MACChl CUPTA C METAJUIMYECKUM HATpPHU-
€M BbIJIeTUIICS BOgopoa oobemoM 11,2 11 (H. y.)?

18. HanummuTe ypaBHEHUS pEaKIIHii:

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

B) CeH1,06 — sTanon — CO, + H,O

19. Hanummure cTpykTypHbIE (POPMYJIBI U HAa30BUTE€ OCHOBHBIC
IPOAYKThI, 00pa3yIOIIMECs TPU B3aUMOJACHCTBUU (€CJIM OHO MPOUC-
XOJIUT) LIUKJIOTEKCAHOJIa CO CIEAYIOIMMH 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. Hanuimure cTpyKTypHBIE (GOPMYJIIBI HEMPEACIbHBIX CIIUPTOB
cocraBa C4H;OH m CsHyOH u HmHazoBure ux. OTMEThTE yuC-
U MPAaHCc-u30MepPHI.

AoOrmoAHuTEABHBIE 3aAAHHUA

1. Micrionb3ys B KaueCcTBE UCXOIHBIX COCAMHEHUI 3TaH, MypaBhb-
WHBIN albJEeTU]l U JI0Oble HEOPTaHWMYECKHUE COCTUHEHHS, TOTYyIUTe
(Ha ocHOBe Mg-OpraHn4ecKkoro CMHTE3a) CIUPT, a 3aTeM OKUCIIUTE
ero. Hanuimure ypaBHEeHUS peakIuii, YKaXUTe MEXaHU3MbI, HA30BH-
T€ TPOMEXKYTOUHBIC M KOHEYHBIM MPOTYKTHI.

2. PaccmoTpuTe MeXaHU3M B3aMMOJICHCTBUS (S)-2-1TUKIIOT€KCHUII-
2-0OyTaHoja ¢ OpOMOBOJIOPOAOM, TMPEACKAKUTE CTEPEOXUMHUUYCCKUN
pe3yabTaT peaknuu. HamummTe ypaBHEHHE PEaKIUU YKa3aHHOTO
CIUpTa C THOHUIIXJIOPHIOM.

3. OCHOBHBIM TTPOJAYKTOM JIMMUHUPOBaHUS 1-OyTaHOJIa SBIISCT-
cs 2-OyTeH. PaccMoTpuTe MEXaHU3M pEakiuu, JalTe OObICHEHUE.
[Ipemnoxure ps Mocaea0BaTEILHBIX PEBPAIICHUH, TTO3BOJISIOITNX
noJIyduTh U3 1-0ytanona 1-OyTeH.

4. Coenunenue ¢ hopmyoit C;H60, nmposiBiisitoiiiee onTHYECKyIo
aKTUBHOCTb, PEarupyer C METALIUYECKUM HATPUEM C BBIJCICHHUEM
BOJIOPO/Ia, @ MPOIYKT €ro JeruapaTalyy JaeT IPU 030HOIN3E dTaHAb
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U TieHTaHaib. Hanuimure ypaBHEHHS! peakiyii, YCTAHOBUTE CTPOCHUE
COEIUHEHMS, PACCMOTPUTE MEXAHU3M PEAKIIUH IETUIPATALMH.

5. Ykaxure i CIUPTOB XapakTepuctuueckue mnojockl B UK-,
YO®- u SMP-cnekrpax, 3HaueHHs M/e KIIOYEBBIX (pParMeHTOB
B MacCC-CIEKTPax.

6. deHoy mpeBpaIlaACTCs B CIOXKHBIA dQUp EUCTBUEM XJIOpaAH-
ruapuaa ykcycHoit kucinotel CH3COCI. Ilpu HarpeBaHuM 3TOTO
aupa ¢ XJOPUCTHIM ATIOMHUHUEM MPOUCXOIUT MUTPAIUs AllMIHHOM
IpyNnbl B 0- WK n-niojioxkeHue (neperpynnupoBka dpuca). Hanu-
IUTE ypaBHEHUS peakiuu. [louemy o-MpolyKT NEPEroHdaeTcs ¢ BO-
ISHBIM [MAPOM, a N-NIPOAYKT HE mneperonsercs? OauH U3 MPOayKTOB
B IIEJIOYHOM PACTBOPE BBEJUTE B PEAKIIUIO C TUATHICYJIb(PATOM.

7. @EHETOJ JIErKO pacuIeIiIeTcsi OPOMOBOJOPOJIOM U HOI0BO-
nopoaoM 10 (heHosa U dTWIrajioreHuia (MpruBeanuTe MEXaHU3M peak-
11un), a JUEHUIOBLIN dPup HE pearupyer ¢ MOJI0BOJIOPOJAOM JaxKe
npu 200 °C. O6bscuute 5TH QaKTHL.
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Tema 8

AABAETHUABI 1 KETOHBI

Ilpeneannbie aabaerunabl u ketonbl. (C,H,,0), mim okcoco-
eIUHEHUsI, — ITO MPOU3BOJHBIC YIIIEBOJOPOJIOB, COJEPKAIIUE Kap-
OoonunpHytO rpynmny (C=0).

Cnocoo6vl nonyuenus aiv0ezuoos u KemoHoe

1. Okucnenne WM KaTaTUTHYECKOE NETUAPUPOBAHUE IEPBUY-
HBIX CIIUPTOB.
2. IIuposin3 KUCIOT U UX CMECEN HAJ OKCHUJIAMU METAJIIOB:

kat O
R,COOH + H,COOH —_— )j\

T R H

kat O
R COOH  + o~ COOH — = J]\
R” "R

kat O
R,COOH + _COOH —_— Jj\

T R™ "R

3. I'maposin3 reMUHAIBHBIX JTUTAJIOTEHITPOU3BOIHBIX (€CJIHM Tajio-
T'eHbI HAXOJATCS Y KpaHero aToMa yrJIepoIHOMU IIeMu, TO 00pa3yroT-
Csl AJIbJICTHU/IBI, €CJIM TAJIOT€HBI Y OJTHOTO U3 CPETHUX aTOMOB YIJIEpO-
Jla — KETOHBI):

RCHCI; + 2 NaOH - RCHO + 2 NaCl + H,0O

4. I'mapaTanusi alieTUJICHa U €ro rOMOJIOTOB.
5. OkcocHHTES:
H
ka.t 2 CH
cH,# CO + H, ——  C i CHO L 3
H.C“H CHO

H
r7CS

Qu3uueckue ceoiicmea. MypaBbUHBIA AJIBACTUI — Ta3 C peE3-
KUM YIYLUUJIABBIM 3anaxoM. [[pyrue Hu3Ime anbaeruabl 1 KETOHbI —
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AKUJIKOCTH, 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 KUTKOCTSAMMU.

Xumuueckue ceoiicmea 00YCIOBIEHbBI OCOOCHHOCTSMH CTPOE-
HUS KapOOHWIHHOM TpyIbl. J[BOMHAS CBA3b CXO/JHA C JIBOMHOM CBSI-
3bI0 MEXKJly aTOMaMHu yriepoja. BenencrBue toro, uto kuciopos 0o-
Jiee JNEKTPOOTPHULATENIEH, TBOMHAS CBSA3b NMOJSPU30BAHA, DJIEKTPOH-
Hasl IUIOTHOCTh CMEILIEHA K KUCIIOPOAY.

Peakuuu npucoeauHeHns

1. Bomopoa npucoeIuHseTcsl B MPUCYTCTBUM KaTanu3aTopoB Ni,
Pt wnu Pd (U3 anpaeruioB mosydaroTCs MEPBUYHBIC CIIUPTHI, U3 Ke-
TOHOB — BTOPUYHBIE CITUPTHI):

RCHO + H, » RCH,0H.

2. HpI/ICOGI[I/IHeHI/IC CUHUJIBbHOM KHUCJIOTHI:

H HCN N
PLORS —_— C
HC™ O H,C” 1 OH

3. [Ipucoeannenue oucynbpuTa HaTPUA:
RCHO + NaHSO3; -» RCH(OH)SO3Na.

[IpoayKThl peakuuu — KPUCTAJUIMYECKUE COCIMHEHHS, a cama
peaKkUuMsl WCIOJB3YETCS I BBIICICHUS W OYMCTKU AJIbICTUI0OB
U KETOHOB:

2 RCH(OH)SOsNa + Na,CO3 —» 2 RCHO + 2 Na,SO; + CO, + H,0.
4. ITpucoequHeHNE CIIUPTOB (KUCIOTHBIN KaTalu3):
RCHO + HOR’> -» RCH(OH)OR’.
Peaknuu 3aMeneHns
Bzanmonetictue ¢ PCls:

3ameleHre BOJ0PoIa y O-yJIEpOJHOT0 aToma (BIMsIHHUE KapOo-
HUJILHOW TPYTIIIbI):

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

B3aumonencTteue ¢ rUAPOKCUIAMHUHOM MCIIOJIB3YKOT I KOJIH-
YECTBEHHOTI'O OMpeIeSICHUs] KapOOHWIBHBIX TPy

CH3CHO + H;N-OH —» H,0 + CH3;CH=N-OH.

AnpnonbpHas KOHACHCAINA:

O _
I ﬁ OH H

-C< +  _Co —

7
HC”™ 'H HC” H ,ﬁ\ -

KpOTOHOBaH KOHACHCAIIU.
OH 0 H.O 0

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

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

ﬁ (I? OH
_C + _C E— HCOOH + CH,OH
~ ~
H H H H

CnoxHo->¢dupHasi KOHAeHcalusi (B MPUCYTCTBUU AJIKOTOJIATOB
AITFOMUHUSA ):

2 RCHO — RC(O)OCH;,R.

Peaknum oKMcJIeHUNA. ANBJACTHIIBI OKHUCISIOTCS B KHCIOTHI
0€3 U3MEHEHHUs YTJIEPOTHOTO CKeJIeTa, a KETOHBI — C Pa3pbIBOM yT-
JIEPOJHOTO cKejeTa (¢ oOpa3oBaHHMEM ABYX WM 0ojiee KHUCIIOT, KHC-
JIOT ¥ KETOHOB).

AMMuauHbIi pacTBop okucH cepedpa [Ag(NH3),]JOH — pearent
IUIST Ka4ECTBEHHOTO OIpeIeNieHUsT allbJIeTHI0B — Peakius cepeopsi-
HOTO 3epKaia. KeToHbI He pearupytor.

Peakiuy nmonmmepusamnum XxapakTepHbI TOJIBKO IS aJIbICTUIIOB.

Tpumepu3zanus anpJIeruI0B MPOTEKACT IO BIUSHUEM KHUCIIOT:
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R
@) H+ C
3 g —_— 0"H 0
~-C~y | |
CL .CJ
RHTO"H R

IIpumenenune. MypaBbUHBIA ajbAeruj, WM MeTaHalnb (dop-
MaJibJIeTH/T), — OCECIBETHBIM Ta3 C PE3KUM 3amaxoM. SmoBur, pas-
JpakaeT CIM3UCThIE 000JIOUKH TJla3 U JbIXaTeIbHbBIX MYTEH, XOPOIIIO
pactBopuM B Bojie (40 %-it BogubIi pacTBOp — dopmanun). Dopma-
JIMH IPUMEHSAETCS B Ka4eCTBE AC3UH(PHUIIUPYIOLIETO CPEICTBA.

AlleTOH — OeclBeTHasi KUJKOCTh C XapaKTEPHBIM 3alaxoM.
[IpyuMEHSIOT alleTOH KaK pacTBOPUTEND B JIAKOKPACOYHOU ITPOMBIIII-
JICHHOCTH, B TIPOM3BOJICTBE AaICTATHOIO IIENKA, KHUHOIUICHKH,
JUISl paCTBOpPEHMS arleTuseHa (B OayioHax). ALICTOH CIYKHUT UCXOJ-
HBIM MPOJIYKTOM B ITPOM3BOJICTBE OPTaHUYECKOTO CTEKIIA.

Henpeoenvnwie anvoezuonl

MeToabl NOJTy4YEeHUS:
1. Peaxmnsg koHOeHCAIINN:

CH20 + HCHzCHO —> CHon-CHZCHO —> CH2=CH-CHO + HzO
2. KaTtaimutrueckoe OKUCICHUE TPOIUIICHA:
CH,=CH-CH3; —» CH,=CH-CHO.

Xumuueckue ceoucmea
N3-3a B3aMMHOTr0 BIIMSHHUS ABOMHOW CBSI3U U KapOOHWIBHOW TPYTI-
bl €CTh HEKOTOPAsi 0COOEHHOCTh B UX PEAKIIMOHHOM CIIOCOOHOCTH.
1. [IpucoequHeHre TaJOT€HOBOJAOPOAA HIET HE MO MPaBUIY
MapkoBHUKOBA:

CH,=CH-CH=0 + HCI1 — CICH,-CH,-CH=0.

2. lIpucoequnenne HCN uner no kapOOHUIBHOM rpymme.

Apomamuueckue anvoezuonl

Ot coenuuenus (PhCHO — Gen3zanpaerum) xapakTepu3yrOTCs
HaTM9reM KapOOHWIBHOM TPYIIIIEI, KOTOpas CBsA3aHa C aTOMOM YT-
nepoaa OEH30JIbHOTO KOJIbIIA.

[Tosyuaror:
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1) okucaeHUEM TOMOJIOroB OeH301a (TOJIy0J1a) KUCIOPOIOM BO3-
nyxa Ha karaiauzatope (V,0s);

2) THIPOJIM30M TeMHUHAIBHBIX JIUTAJTOTCHIIPOU3BOIHBIX (XJIOPH-
CTBIN OCH3WIUICH).

JIJist apoMaTUYecKuX allbJIETUI0B XapaKTEPHbI peaKkIuu MPUCO-
CAMHECHUS, OKUCIICHHS (MSATKHUE YCIIOBHUSA), 3aMEIICHUS, MOJIUMEepHu3a-
uu (UOyT TpyAHEE).

Peakums Kannunuapo:

CHO KOH CH,OH COOH

benzonHoBasi KoHjeHcalUA (B NPUCYTCTBUM COJEH CHHHIBLHOM
KHCJIOTHI):

CHO

C
AN
/
HO
Konpgencammsa ¢ aHWIHHOM:

CHO  HN /@
o0 — o

KonurtpossHBIE BOIIPOCKHI H 3aAaHHA

1. Hanumure cTpyKTypHBIE (POPMYJIBI CIETYIOMMNX COCTUHEHUN:

a) U30MacCIISTHOTO ajIbJeTH/Ia;
0) U300y THIIMETUIIKETOHA,;
B) 2-METUJITICHTaHAJIS;

I') METUJIOYyTaHOHA;

1) 3-METHUITEKCaHAI;

¢) 2,2-TUMEeTHIITeKCaHOHA-3;
K) 3-METUNOYTEeH-2-aJIs;

3) 2-MeTUIrenTeH-2-o1a-4.
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2. I3 COOTBETCTBYIOIIUX JUTaJOTr€HONPOU3BOJIHBIX IOJYUYUTE
cieaymomre KapOOHMIbHBIE COCTUHEHNUS: a) 4,4-TUMETHUITICHTaHAIb;
0) MeTUJIOYTaHOH; B) n-OpoMOeH3aIbIeTu/d; T') alleTOPEHOH.

3. C MOMOIIbI0 KAaKUX PEAKIUA MOXKHO OCYIIECTBUTH CIIEIYIO-
1€ MPEBPALLICHUA?

cH, «l CH,
| | |
C_ C C_CH
H, [
CH
I T
C
S i P N EEEEE—
6) n,c™ H IC{TZ glz HC H c~  CH,
H,
0
—
pHC C CH, — > HC C  CH,
H2 HZ
OH
H, |
H H > HC/C\ /C\\O
2 3
u C/C\C/C\\C/CH3 H,
3
r) H,
CH, T C
HC  CH

4. OxapakTepu3yiTe CTpoeHHE KapOOHWIBHOW Tpymmbl. B yem
cxozictBO M pazimune cBa3erd C=0 n C=C? Kakyro 371eKTpOHHYIO KOH-
durypaimio UMeeT yriaepoaHbIi aToM B MoJieKyie (popmaiibaeruaa’?

5. Hammmnre ypaBHEHME peakUuud TPUMEPU3ALUU YKCYCHOTO
anbIErua.

6. Hanumure ypaBHEHUs CIEAYIOIMX B3aUMOICHCTBHIA:

Cl\g/Cl
¢
HC~ ScH  HOH 60%
| | —= A — B
HC. _CH KOH
\C/
H
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HazoBuTe KOHEUHBIE M MPOMENKYTOUHBIC MPOMYKTHI. Y KAXKHUTE
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 B
HC™ ¢ ~ONa
Il Y
HC __CH

8. C momoImipio KakKuX XUMHYECKUX PEaKIUi MOXKHO OTIUYHUTH
aneropeHoH oT 6eH3abaeTHaAa?

9. Kakue peakmuu SBIAIOTCA OOIMMMH JJI1 apOMaTHYECKHUX
U KUPHBIX anbAerugoB? PaccMoTpute mx Ha mpuMepe O€H3albIeTH-
71a ¥ TIPOTTMOHOBOTO aJIbJETH/IA.

10. Hanmumurte cTpyKTypHBIE (POPMYJITBI BCEX M30MEPHBIX KapOo-
HUWJIBHBIX COEAUHEHUI apomMaThudeckoro psaaa coctaBa CgHgO.

11. MaccoBbie J0JIM yIJIepoJia, BOAOPOJa M KHUCIOPOJa PaBHbI
cootBeTcTBeHHO 54,55; 9,09; 36,36 %. BriBequre dopmyny ambpie-
T'UJa ¥ BBIYMCINUTE €r0 OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy.

12. Kakas macca amerajiberua OKACIHIACh B PEaKIIUHA «cepeo-
PSIHOTO 3€pKajiay, €Clid MPU STOM BBIACIIIOCH cepedpo Maccoit 2,7 r?

13. Kakoit o06bem ¢dopmanpaeruaa (H.y.) HY)KHO PacTBOPUTH
B Bojic 00beMoM 580 M1, 4TOOBI MOJTYYHUTh PACTBOP C MAacCOBOM J0-
neit 40 %?

14. CkoIbKO M® aLeTHIICHA U BOLbI noTpeOyeTcs s MOTy4eHUS
45 1 98 %-ro ykcycHoro anpjaeruia mno peakiuu Kyueposa?

15. HazoBuTe ciienyronye COeIMHEHNUS:
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HC ~ CH,
\ /

H,C—C HC—CH OH
|| / \

0 HC—0

0 H,C CHO
|| \ / 0
C HC—CH ||
/ \ C—C—CH,
H3C C2H5 H2
/o
/
O,N H,CC
\
C—CH,
CHO H,

16. ITonyuutre OeH30()€HOH, MCMOJIb3YsI B KA4€CTBE HCXOIHBIX
COEMHEHMI OEH30J1, ’TAHOJ U JII0ObIE HEOPraHUYECKUE COCTMHEHUS.

17. ITpoayKT B3aUMOJCUCTBHUS alleTUJICHA C aMHJOM HaTpUs
KUJIKOM aMMUAKe BBEJIU B PEAKIMIO ¢ OpOMITAaHOM, a 3aTE€M IPOBeE-
JIM TUJPATAMIO B MPUCYTCTBUU COJIEU NBYXBAJIEHTHOW PTYTH B pac-
TBOpPE CEPHOM KUCIOTHL. Hanmuimmre ypaBHEHUST PEAKIUH.

18. HanumwuTe ypaBHEHUS pEakIuii U HA30BUTE OPraHUYECKHE
IPOAYKTHI, 0Opa3yrolyecs: Ipu B3aUMOJCUCTBUM (eHUIaIeTalb/Ie-
ruja co CIeAyIOUMMU 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 ypaBHEHHUs peakluil moiaydeHus 3taHans. Hamu-
IIUTE JUISl HErO PEaKIMy ajJbJ0JIbHON U KPOTOHOBOM KOHJICHCALIHUH.

20. Oxapakrepusyite (pU3HUECKHE CBOMCTBA albIaerujoB. [ e
OPUMEHSIOT aJIbJECTH IbI?
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AormoAHuTreAbHBIE 3aAAHUA

1. 1-®eHnIITaHOI MOXKHO MOJIYYHUTh PeaKIier Mex1y OeH3allb-
JNETUJ0M U COOTBETCTBYIOIIMM MAarHUMOPraHUYECKUM COEIUHEHUEM.
UToObl yIanmuTh HEOOJBIIOE KOJUYECTBO HEIMPOpPEarupoBaBIIETO
OeH3aJIb/IeTH 1A, TPOAYKT BCTPSAXUBAIOT C BOJHBIM PACTBOPOM THAPO-
cynbduta HaTpus. Hanumure ypaBHeHus peakiuid. Kak MOXHO BbI-
JIEIUTh HEPOPEarupoBaBIINNA alibIeTUT?

2. Ilpensioxxkure cnocoO MpeBpallleHUs] alleTOHAa B JUU3UIIPO-
NAJIKETOH.

3. Ilpu momomM peakiuu ajbI0JbHONW KOHICHCAIIMU TOTYUYUTE
4-penunn-2-0ytanon. PaccMoTpuTe MEXaHM3M pEaKIMU alibJI0JIbLHON
KOH/JICHCAIUHU.

4. YcranoBurte cTtpoeHue BemiectBa coctaBa CsHq,0, koTopoe
o0iazjaeT CAEeNYIOUUMU CBOMCTBAMH: MPHU OKUCJICHHUM IpeBpalia-
ercsi B coenuHenue CsHigO, pearupyromee ¢ GEeHWITHIPA3UHOM
(paccMOTPUTE MEXaHU3M 3TOM pEaKIMu), a IPU JCTUIpaTallHK JacT
yrieBoaoposn CsHip, mpu 030HOIM3E KOTOPOTO 00pas3yroTcs aie-
TaJIbJETU]I U AlIETOH.

5. PaccMoTpuTe MexaHU3M peakiinu O€H3albJIeTH 1a C TUIPOKCH-
JaMUHOM, pOJIb KaTanuzaropa. [loueMy peakiust OyaeT 3aMeqIsIThes
B pacTBOpe ¢ 00Jiee BHICOKON KHCIOTHOCThIO?

6. [lonyuute no peakuu {uinbca — AJbaepa ClEAyoIIee CoeIu-
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. [IpuBenuTe MEXaHW3M B3aUMOJCUCTBUS 71-DTOKCHOCH3ATh-
JeTUa ¥ MyPaBbUHOTO ajJIbJerua B MPUCYTCTBUH KOHIICHTPHUPOBAH-
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HOM 1mienoun. OOBICHUTE, ITOYEMY OKHCIISECTCS MYpPaBbUHBIN allble-
T'UJl, 2 BOCCTAHABJIMBAETCS ApOMATUUYECCKUH.

9. IIpocTeimuii myTh NOTYYEHUS allbJACTH1a RCH'®0, meuenno-
ro Mo KapOOHWJIBHOMY KHCJIOPOAY, — OCTaBUTh OOBIYHBIM aJIbJETH/I
B pacTBOpE H,®0 B MPUCYTCTBUHU CJIEJO0B KHUCJIOTHI Ha HEKOTOPOE
BpeMsi. KakoB MexaHu3M 3TOro oOMeHa Kuciiopoaa?
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Tema 9

Kucaorsbl

Kucnoter xapakTepu3yroTcsi HUITMIHEM KapOOKCHIIBHON TPYTIIIBI
-COOH, no 4uciy KOTOpPBIX pa3nudaroT OJHO-, ABYX-, TPEX- U MHO-
TOOCHOBHBIE KHMCJIOTHI. B 3aBUCHUMOCTH OT CTPOCHHUSA pajJvKaia OHU
MOTYT OBITh MPEICIPHBIMU U HETIPEACTHHBIMU.

OonoocHosHble npedesibHble KapooHoevle Kucaombl. OOIas
dopmymna C,H,,+1COOH. M3omepus yriepoaHoro ckeiera HadnMHa-
eTcs ¢ 4-ro yieHa psja.

Cnocoowt nonyyenus

1. OkucneHue nNepBUYHBIX CIIUPTOB.
2. OkucieHne aiabJIeruioB.
3. M'maponu3 (OMbLUICHUE) HUTPUJIOB:

R-Cl + KCN - R-C=N + KCl
R-C=N + 2 H,O -5 R-COOH + NH;

4. KapOokcuIMpoBaHUE METATUIOPTaHUYECKUX COCTMHEHUN:
R-Li + CO, »> R-COOL.I.

5. B NpOMBIIIJIEHHOCTH TOJIy4ar0T OKUCICHHEM mapadUHOBBIX
YIJIEBOJIOPOJAOB BO3yXOM IIPU BBICOKOW TEMIIEPATYpE B MPUCYT-
CTBUHM KaTaJau3aTOPOB — ATO TAK HA3BIBAEMBIA MPOLECC MOJIYYCHUS
CUHTETHYECKUX KUPHBIX KUCTOT (CXKK).

6. [lonydyenne MypaBbUHOW KHCIIOTHI

CO + NaOH —» HCOONa
HCOONa + HCl - HCOOH + NacCl

Du3uueckue ceoiicmea. Kucinorel C;_ C3— OeCHBETHBIC XKHUJI-
KOCTH C OCTPBIM 3allaxoM, ¢ BOJIOM CMEIIMBAIOTCSA B JIOOBIX COOTHO-
menusx. Kucnotel C4—Cyg — MaCIASHUCTBIC KUIKOCTU C HEMPHUSTHBIM
3anaxoM. Kucmotel Cip ¥ BbIllIe — TBEpAbIC Teja, HEPACTBOPUMBI
B Bojic. Kucinotel C1—Cy UMEIOT MIIOTHOCTH > 1, OCTaIbHBIC — MEHb-
me equuuibl. C yBeaudeHueM M,. Bo3pacTaeT TeMreparypa KUIeHHUs.
Kucnorsl — 6oJiee acCOLMUPOBAHHBIC KUIKOCTH, YEM CHUPTHI.

Xumuueckue ceoiicmea. {711 KUCIOT XapaKTEPHBI CIEAYIOIINE
TUTIBI PEAKIIUNA:
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1) ¢ paspsiBom cBsizu H-O;
2) ¢ pa3psiBoMm cBsizu C—OH,;
3) no cBs3u C=0;

4) no panukany R.

Jlncconmanusi:
R-COOH —» R-COO + H".
O0pazoBaHue cojiel ¢ MeTaJIaMU, UX OKCUJIAMU U TUIPOKCHIAMU:
CH;COOH + NaOH — CH3COONa + H,0.
OO6pa3oBaHue rajJoreHaHTUIAPUI0B KHUCIIOT:

R-COOH + PCl; — R-C(0)Cl + POCI; + HCI
R-COOH + SOCI, - R-C(0)CI + SO, + HCI

HeruapaTtanusi KUCJIOT (B MPUCYTCTBUM OKCHJIA ATTFOMUHUSA):
2 R-COOH —» R-C(0)OC(O)R + H,O
[TonydyeHue aMua0B KUCIOT (U HUTPUJIOB):

R-COOH + NH; — R-COONH, — R-C(O)NH, + H,0
R-C(O)NH, + POCl; - R-CN

[Tonydenue cnoxHbIX 3(UPOB B3aUMOACHCTBUEM CO CITUPTAMHU.

MypaBbuHas KHUCJIOTa MPOSBISIET CBOMCTBA alblerunaa (peak-
IIUs CEPeOPSHOTO 3epKajia) U KUCJIOTHI, SIBISIETCS XOPOIIUM BOCCTa-
HOBUTEJIEM:

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

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

HCOOH — H,0 + CO.

IIpumenenue. MypaBprHas KUCIIOTA UCHOJIB3YETCS MPU Kpalle-
HAW TKaHEH, B KOXKEBEHHOM IPOU3BOJICTBE, B MUIIEBON MPOMBIIII-
JIEHHOCTH. YKCYCHAsl KHCJIOTa — PACTBOPUTENIb OPraHUYECKUX BeE-
IIECTB — B TEKCTWJIHLHOW MPOMBIIIJICHHOCTH, B MHUIIEBOW, B MPOU3-
BOJICTBE KpacuTesel, BHUHWIANerata © T. 1. [lambMuTHHOBAs
C1sH3;COOH wu creapunoBas Cqi7H3sCOOH  kucinoTel  SBISFOTCS
BOXHBIMHU TPEJACTABUTEISIMU BBICIIUX YKUPHBIX KUCJIOT. COJl 3TUX
KHCJIOT Ha3bIBAaIOT MBLIAMHU.
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KoHTpoasHBIE BOIPOCHI H 3aAAHUA

1. HazoBute coeaunenus mno cucremarudeckoit (MIKOITAK) Ho-
MEHKJIAType, T[J€ BO3MOXKHO, MPUBEAUTE TPUBUAIbHBIE HA3BAHUS
KapOOHOBBIX KHUCJIOT;

NN R
C C C_H C C-
me H¢c™ o HC H C™ OH HC \Ic{/ “OH
H
’ CH,
o) OH Ié o O. _OH O. _OH
\C/ HC// \C// \C/ ) \C/
9 e | | g C‘ : C‘ OH
C OH C OH
| | | |
C C HC CH
H a | |
OH NH,

2. IlpencraBpTe CXEMbl OKHUCICHHUS CICIYIOIIMX COCIUHECHUI
(YKaXUT€ OKUCIUTEIN U YCIIOBUS):

a) N300yTHUIIOBOTO CIIUPTA;

0) rekcaHoHa-2;

B) 3-MeTWIOyTaHas;

) 2-MEeTHITeKCeHa-3.

3. Hanuimure peakiyu, ¢ MOMOIIBbI) KOTOPBIX AllETOH MOYKHO
IPEBPATUTH B U30MACIIIHYIO KUCIIOTY.

4. OKCOCHUHTE30M MOJYYUTE CICIYIOMINE KUCTOTHIL:

a) 2,3-1uMeTuI0yTaHOBYIO;

0) 3-MeTHI0yTaHOBYIO;

B) 2-MeTUJIOyTaHOBYIO.

5. Ilonyunte n-HUTPOOCH30MHYIO KHUCIOTY W3 N-HUTPOTOJIyOJIa,
UCIIOJIB3YS PEAKIMIO TUIPOIN3a TPUTATIOTEHITPOU3BOIHOTO.

6. 3amomHUTE CXeMy MpEeBpallleHUH, 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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/. KakoBa aJIeKTpOoHHass KOH(UTypalus atoMa yriepojia B Kap-
OookcunbHOM Tpytine? M300pa3ute MpoCTpaHCTBEHHOE CTPOCHUE Kap-
OOKcHIaT-UOHA.

8. HazoBure mo cucremarudeckoit (MIOITAK) nHomenkmaType
CJIEYIOIIME OPraHMYEeCKUe COeAMHEHUA. [ 16 BO3MOXKHO, MPUBEAUTE
TpHUBHUAJIbHBIC Ha3BaHUS.

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 hy |l
C C C cu_C C
I | me H>” Ton me” ¢ Con HeT Cea
0 OH Il I NN
o CH

:
9. Hanumure cxeMbl MOTYyUYEHUSI MOJIOYHOM KHUCIOTHI BCEMU M3-
BECTHBIMHU BaM crocoOamu. Hamumure mas Hee peakmuio ¢ NaOH,
a T MOJy4YeHHOro coenuneHus — ¢ #-C4HgBr.
10. 3anonHuTe cxembl npeBpaiieHuii. Hanummre ypaBHeHUs pe-
aKIIHM:

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 cineayromux COeIUHEHUN ONITUYECKU aKTUBHBI:

O O
a) IC{Z gz b) Ic{z CH ©) gz Q d) H, |
H H HO C C
H3C/ ~c” " SoH H3C/ ~go o~ 67 o ~c” \161/ ~OH
|| I
OH OH O Br
e 4 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 acuMMmeTpruueckuM cuHTe3om? [lpuBenute
IpUMEPBI YACTUYHOTO ACUMMETPUYECKOTO CHHTE3A.
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13. KakuMu XMMHUYECKMMH METOJaMHM MOKHO pa3AeiuTh Cleay-
IOII[ME€ CMECH BEIIECTB: a) OeH30MHas KucioTa u peHosr; 6) OeH3anb-
neruj, 0eH3WIOBBIN CIIUPT, OCH30MHAsA KUCI0oTa?

14. YkaXxuTe OCHOBHOCTD CJSIYIOIIUX KHCJIOT: YKCYCHOM, Iallb-
MUTHHOBOH, IIaBEJICBOM, OCH30MHOM, TepedTaICBOA.

15. MaccoBbie g0M yriaepojaa, BoJOpoJia U KUCIOpoJia B OJIHO-
OCHOBHOHM KHCJIOT€ paBHbI COOTBeTCTBeHHO 26,1; 4,35 u 67,55 %.
BriBeauTe Gpopmyity U BEIUUCIATE €€ MOJISPHYIO Maccy.

16. BerunciauTe Maccy KHCIOTHI, 3aTpauyeHHYI0 Ha 0Opa3oBaHUE
YKCYCHOATHJIOBOTO 3¢upa Maccoit 70,4 r, MaccoBas J0Jisi BBIXOJIa
npoaykrta coctarisieT 80 %.

17. HanummuTe ypaBHEHUS PEAKITUA:

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

0) OyTaH — YKCyCHasi KHCJIOTa — METHJIAICTaT.

18. IIpennoxure cxeMy MOIydYeHUs 4-HUTPOOEH30MHON KUCIOTHI
U3 U30IPONUIOEH30/1a.

19. HanmmmmmTe peakmuio moJuMEpU3aIuy MMPOIIEHOBOW KUCIIOTHI.

20. HanummuTe peakuuu CAeayIOMMUX MPEBPAIICHUN U HA30BUTE
KOHEUHBIA MPOTYKT.

CH,CI HNO, [O]

Xl X2 X
AlCI, H,SO,

3

21. Pacronoxute KUCJIOTHI B Psii 1O BO3PACTAHUIO MX KHUCIIOT-
HBIX CBOMCTB:

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

0) OeH3oitHas, Opmo-TOIyUII0BAas, 2,4-nuxnopOeH30iHas,
2,4,6-TpuxsiopOeH301Has;

B) 0-XJIOp(PEHUITYKCYCHasl, napa-xjaoppeHunykcycHas, [-penu-
IPONUOHOBAsI, PEHUITYKCYCHAA.

AormoAHuTeABHBIE 3aAAHUA

1. Hanmmmure ypaBHEHUS PEaKIMii, HA30BUTE MPOAYKTHI, YKAXKHUTC
MEXaHU3MBI peaKIiii, pacCCMOTPHUTE 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,
— 0 A > E > K
NaOH _ . (%) (6) (7

“4)

2. N3 6eH3oiia 1 HeOpraHudecKux coeauHeHuit nmoayuure (1) Oe-
aeiii ctpenTouua HoN-CgHi-SO,NH,, (2) 6enzolinyio kucioty (aBa
crioco0a).

3. VYcCTaHOBUTE CTPOCHME HCXOJHOTO BEIIECTBA COCTaBa
CgH1,03S, HanuiuTe ypaBHEHUs YKa3aHHBIX PEAKIIHA:

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

4. Tlpennoxxure MEXaHU3Mbl THAPOJU3Aa CJIOXKHBIX 3(PHUPOB B
KHMCJIOW U IIEJIOYHOM Cpelie.

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

6. Hanummure ypaBHEeHUs peakiuii, HA30BUTE MPOAYKThI, YKOKHUTE
MEXaHH3MBI PEaKIINi, PACCMOTPHUTE MEXaHU3MBI peakiuii (2) u (3).

CH,NH,

(2)
SOCl, 4 CH:OH,OH-_  HNOy H,S0,

(1) (3) 4)
~E
NaOH
CH3@ COOH (2) - ]l ©)
CH,CH,CH,CH,OH, H*
(7)

/. YKaxuTe, C KAKUMH U3 TIEPEUMCIICHHBIX HUXKE BEIECTBAaMU Oy-
JET pearnpoBaTb OEH30HAS 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 okMcIIeHHHU TIepMaHTaHATOM Kajus OJHOTO M3 M30MEPOB
METHIIIMKIIOTEKCEHa oOpasyetcs BemiecTBo coctaBa C;H1,03, pac-
TBOPHUMOE B IIEJIOYH M PEArupyroiiee ¢ rTuIpOKCUIaMUHOM U (heHUII-
runpazuHoM. Oxuciaenune C;H;p03. CHIIBHBIMU OKHUCIUTENSAMU MPH-
BOJIUT K CMECH KHUCJIOT, CPEAN KOTOPBIX NPUCYTCTBYET IIyTapOBas U
agunuHoBas. Hanuiure cTpykTypHY0 GOpMYyTy UCXOAHOTO COEIH-
HECHUS M YPABHEHUS BCEX YIIOMSHYTBHIX PEAKIUNA.

9. IlpemnoxkuTe MEXaHW3M BHYTPUMOJEKYJISIPHOU STepupuka-
IIUU Y-OKCUKapOOHOBOM KUCIIOTHI J0 Y-JIAKTOHA.

10. K kakoit u3 ¢hpopM — sapumpo- Wil mpeo- — OTHOCUTCSI ONTH-
YeCKH aKTUBHas BUHHAs KuclIoTa? OOBSICHUTE C MPUBJICUCHUEM IIPO-
exiuu duinepa U CTPYKTYPhI TUIA «KO3JIbD». OTBETHTE HA TE K€ BO-
MPOCHI IS CITy4Yasi ME30BUHHOW KHUCJIOTHI.

Ilpumep perrreHna 3asaHud

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

Pewienue. Peaxkiium, kKoTopas Obl O3BOJIMJIA OCYIIIECTBUTh TaKOE
IpEBpaIllCHUE B OJHY CTaJvi0, HET. MOXHO TPEIOKUTh CIEIyI0-
M MyTh MOJy4YeHUs OyTaHa U3 dTaHa:

CH;-CH; + Br, - CH3-CH,Br + HBr
2 CH3-CHZBI’ +2Na—> CH3'CH2'CH2-CH3 + 2 NaBr
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