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BBEJAEHUE

Opranuveckass XWMHs — OJHAa U3 BaXHEWIIUX ECTECTBCHHBIX HAYK,
TEOPETUYCCKHE HCCIICIOBAHMS U MPAKTUYCCKHE Pe3yJIbTaThl KOTOPOH MPOHUKIIA BO
Bce cephl ACITEITHPHOCTH Y€TI0BEKA.

Opranuveckass XuUMHUS TPEACTaBIICHA B Halled JKW3HW BEIIESCTBAMH,
SBITIOIIAMUCSA W TPOAYKTaMH IUTaHWS, © HCTOYHUKAMH DHEPrud, W
MaTepHAIbLHBIMA HOCHTEISAMH KM3HM Ha 3emute. Kaxkmast sxuBasi KJIETKAa COJCPIKHT
JCCATKH OPraHMYCCKHX COCTUHCHUMN: JIMIUIBI, OCJIKH, YIJICBOJIbI, HYKICHHOBBIC
KUCJIOTBI, TOPMOHBI, BUTAMHUHBI, ()EPMEHTBI, KOTOPbIC HAXOJATCS IMOCTOSIHHO BO
B3aMMHBIX MIPEBPAIICHUAX, 00YCIOBINBAs KU3HEACIATEIBHOCTD KHBBIX OPTraHU3MOB.

3HaHWE OpraHu4ecKod XWMHUU HEOOXOIUMO I JIydllero YCBOCHUS
MOCICAYIONMX  JWCHUIUIMH, a TaKkKe U1 TOHUMaHHWS  BO3MOYKHOCTECH,
NPEJAOCTABIIAEMBIX XHUMHEH TPU pPCIICHUM KOHKPETHBIX 3axad B Oyayluei
npodeccun.

N3ydenune opraHuyeckol XHUMHH, Kak 0OIIe00pa3oBaTEebHONW TUCHUILIMHBL,
CIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS CTYACHTOB, PACHIUPEHUIO
UX KPyTro30pa, pa3BUTHIO a0CTPAKTHOIO, JOTUUECKOTO MBIITUICHUS.

CocraButenu OmarogapsT perieH3eHTa KaHz. Ouois. Hayk M.B. BacuibioBy
(HICAY) 3a nienHbIe 3aMeUaHusl 10 YCOBEPIIEHCTBOBAHUIO JAHHOTO ITOCOOMS.



OBIHIUME METOANYECKHUE PEKOMEH/JIAIIUM 110 U3YYEHUIO
JUCHUIIIMHBI «OPTAHUYECKASA XUMUSA»

MeToaudecke yka3zaHUsI COCTABIICHBI B COOTBETCTBHH C yYEOHBIM IUTAHOM U
paboueii mporpammoii mo mucruiuimHe «OpraHudeckas XUMUsD IS CTYICHTOB
3a04HOM (POpMBI OOyUEHUS.

[IpenBapuTEIBbHO CTYIEHTHI-3a09HUKHU JOJKHBI CAMOCTOSATEIHLHO MPOPadOTaTh
TEOPETUYECKHI MaTepuan IO COOTBETCTBYIOIIMM TEMaM B COOTBETCTBUHU C
MIPOTPaMMOM, UCTIONB3YS YUCOHUKH U IPYTHUE METOINYECKHUE TOCOOHS.

[Ipu wu3ydyeHnm wmaTepuaja HEOOXOJAMMO 3aKOHCIEKTHPOBATH OCHOBHBIC
MOJIOKEHUS, 3aMucaTh M 3alMOMHUTH (OPMYJIBl OCHOBHBIX BEIECTB, pPa3o0parh
OCHOBHBIC  XHMHYECKHE  PEaKIWW,  XapakTepHbIC  JJIs  OMpPEAeSICHHBIX
(YHKITMOHATILHBIX TPYIIIL.

[Tocrme uM3ydeHUS KaKIOW TEMBI PEKOMEHIYETCS OTBETUTh Ha BOMPOCHI JIISI
CaMOCTOSTENIbHON pPa0OThl, MPUBEJIEHHBIE TMOCIE COOTBETCTBYIOIIUX PAa3/IeiioB
METOJAMYECKOTO MTOCOOHS.

[locne mnomHOTO YyCBOEHHSI Y4eOHOro Marepuaina JUCHUIUIMHBI MOKHO
MPUCTYNUTh K HAITUCAHUIO KOHTPOJILHON paOOTHI.

B cooTtBeTcTBUM C y4eOHBIM IIJITAaHOM JI0 BBI30BA HA CECCHUIO CTYJEHTHI
BBITIOJIHSIIOT JIB€ KOHTPOJIBHBIX PAaOOTHI MO TUCHUIIIMHE «Opranudeckasi XuMus» BO
BTOPOM M TPETHEM CEMECTPE COOTBETCTBEHHO.

B nepuoa ceccuu yueOHBIN MpoIiece CKIaabIBaeTCs U3 JEKIUH, 1a00paTOPHBIX
3aHATHI, CEMHUHAPOB, KOHCYJIbTALIUM, SK3aMeHa (3ayeTa).

Crnenyer uMeTh B BHIY, YTO JICKIIMH, YATAEMBIC BO BPEMS CECCHH, TaK )K€ Kak
U JabopaTopHbIE 3aHATHS, pacCuMTaHbl Ha TO, YTO MaTepHall Kypca YXKe YCBOCH
CTyJICHTaMH, TTPUEXABIIMMH Ha CECCHIO.

CTyaeHThl, MOJYYUBIIHNE 3a4€T MO KOHTPOJBbHON paboTe, MOCETHBIINE BCE
JIEKIIMK U Ta00OpaTOPHBIE 3aHATHUSA, JOMYCKAIOTCS K SK3aMEHY.

KonTtposnbHbie paOOThl BBHITIOJHSAIOTCS B PYKOIMMCHOM BapHaHTE B OTICIbHOU
terpaau ¢ obozHauennem OUO, mudpa, cemecTpa, HarpaBiaeHUsT 00yUCHUS.



METOIUYECKHUE COBETHI 11O U3YYEHUIO
OTAEJbHbIX TEM TUCHUIINHBI H BOITPOCDI 1151
CAMOCTOSATEJIbHOM MPOBEPKU 3HAHUI

OO0mast yactp
Teopemuueckue ocHo8bl Op2aAHUUECKOU XUMUU

Opranuyeckas XUMHsI — XUMUSL COEAMHEHUN yraepoaa. [loaTtomy HeoOxoaumo
BCIIOMHUTh M3 Kypca HEOPraHUYECKOM XHMMHHM CTPOECHHE aToMa YIJIEpOJa U €ro
BAJCHTHBIC COCTOSHHS C pasiMYHBIMU THIMAMH ruOpmmmsarmm  (Sp°, Sp°, Sp),
OCOOEHHOCTH T- U G-CBSI3€M, KOTOPBIE BCTPEUYAIOTCSI B OPraHUYECKUX COCAMHEHUSIX.
VYSACHUTH OCHOBHBIE MOHATHSA OPraHUYECKON XUMHUU: TOMOJIOTHYECKUI Psifl, TOMOJIOT,
YTIEPOIHO-BOIOPOIHBIN pagrKai, GyHKIIMOHAIbHAS TPYIINa, U30MEPHS.

OcHoBarenpHO pa3o0paTbCsi B HOMEHKJIAType OpPraHMYECKHX COETUHEHHM
(TpUBHAJIBHOM, pPAalIMOHATBLHOM, CHUCTEMATHUYECKOW) W HAYYUThCA JaBaTh Ha3BaHUS
Pa3IMYHBIM BEIIECTBAM 110 CHCTEMATHYECKON HOMEHKIIATYpE.

B Monekynax opraHMYeCKUX COEAUHEHUNM BCTPEYAIOTCS PA3JIMYHBIE THUIIbI
CBsI3eH (KOBaJIGHTHAs!, SJIEKTPOBAJICHTHAs, ceMunoiisipHasi). Heo6xoaumMo BCIOMHUTh
croco0 o0pa30BaHUs YKa3aHHBIX CBS3EH.

B nensx rirydokoro uzydeHus Kypca OpraHu4ecKOd XUMHUU ClIelyeT 00paTUTh
CEpbE3HOE BHHUMAHHME HA OCHOBHBIE IMOJIOKEHHUSI TEOPUU CTPOEHHUS OPraHUYECKHX
coenunenn A.M.bytieposa.

1.B Monekynax COEAMHEHHM CYyIIECTBYET ONPEACICHHBIN MOPAIOK CBA3U

aTOMOB, KOTOPBI 1 HOCUT Ha3BaHUE CTPOCHHUS.

2. XUMUYECKUE CBOMCTBA COCITMHECHHS OIPEACISIOTCS COCTABOM M CTPOCHHUEM
€ro MOJIEKYJI.

3. PaznuuHoe cTpoeHne MpU OJHOM U TOM )K€ COCTaBE M MOJICKYJISIPHON Macce
BeIlecTBa 00YCIIOBIIMBAET SIBICHUE U30MEPHH.

4. XuMUYecKuid XapakTep aroMOB, BXOJSIIMX B MOJIEKYNy, MEHSETCS B
3aBUCUMOCTH OT TOr'0, C KAKUMHM aTOMaMH OHU CBSI3aHBI B JAHHOM MOJIEKYJIE. JTO
U3MEHEHHE XMMHUYECKOTo XapakTepa OOYyCIIOBIMBAETCS TIJIaBHBIM 00pa3oM
B3aMMHBIM BJIUSHUEM HENOCPEACTBEHHO CBA3aHHBIX aTOMOB. B Hacrosmiee Bpems
pa3IMyaloT JBE OCHOBHBIE (DOPMBI TAaKOTO BIMSHUS: WHAYKTUBHBIA 3(PGEKT u
s exT conpsKeHus.

B oprannueckoll XMMHHM pa3iIMyaroT CIEAYIOIIME THUIIbl PEAKLIUN: 3aMEIICHNUE,
MIPUCOENHEHUE U OTILLIEIUICHHUE.

Cnegyer ydecTb, 4YTO IO MEXaHU3MY pa3pbiBa KOBAJECHTHON CBS3M B
pearupymomieid  MoOJIKyJe€  pa3iMyaloT TOMOJMTUYECKUN  (paauKalbHBIN) U
reTepOTMTUYECKUH (TIOJIHBII) CIOCOObI. 3aMelIeHrEe IO MOHHOMY MEXaHU3MY MOKET
NpoTeKaTh KaK HYyKJIeo(puiabHOE WM Kak anekTpoduiabHoe. Kaxaplii u3 AByX
OCHOBHBIX MEXaHU3MOB 3aMElICHHs (paAUKaIbHbIi U HOHHBIN) XapaKTepHU3yeTCs
CBOMMU OCOOEHHOCTSIMH.



Tema 1. YTJIEBOJOPO/IBI

W3ydyeHne opraHMYECKONH XMMHUU HEOOXOJAMMO HAYWHATH C YTJIEBOAOPOJIOB.
D10 00BACHSETCS HE TOJBKO TE€M, YTO OHM MMEIOT MPOCTOM COCTaB, HO TJIABHBIM
0o0pa3oM TeM, YTO YTIICBOIOPOJBI SBISIOTCS KaK Obl pOJOHAYATEHUKAME BCEX IPYTHX
KJIaCCOB OPTraHWYEeCKUX coequHeHHmid. Kpome Toro, Ha yrieBoaopojax MOKa3aHbl
MOHSTHUS O TOMOJIOTHYECKHX psaax, 00 M30MEepUU U HOMEHKJIATYDE.

Yri1eBo0pOAbI — MPOCTelIlNe OPraHuvYecKue CoeJHHEHNsl, COCTOsIIIHE
U3 yriepoaa M Boaopoaa. Ilyrem 3amereHuss aTOMOB BOJOPOJa Pa3TUYHBIMU
TpynnaMd WA pagukaJlaMd H3  YIJIEBOJOPOJAOB MOXXHO TOJYyYUTh CambIe
pa3HooOpa3Hble coeNMHEHUs. B 3aBUCUMOCTH OT XapakTepa CTPOCHHS YIJIEPOJHOTO
CKeJIeTa U CBSI3U MEXAYy aTOMaMH YTJIepo/ia YIJIeBOJOPOIbI IEIATCS Ha TMpeAeTbHbIC,
HeTIpeIeTIbHBIC U apPOMaTHYECKHE.

B cBoro ouepenb, COCOUHEHHWSI HSTUX YIJIEBOJOPOJIOB TPYIIUPYIOTCS B
TOMOJIOTHUECKUE PAJbI, B KOTOPBIX KAXKIBIA MOCIEAYIONIHA TOMOJIOr OTIMYAeTCsS OT
npensiaymero Ha rpymmy -CHy-, Ha3piBaeMyr0 TOMOJIOTHYECKOM pazHOCThIO. Kaxkmpbrit
TOMOJIOTHYECKUI psall OoOBeAUHSET OO0JBIIOE KOJWYECTBO coeAuHeHut. HyxHo
M3YYUTh HECKOJBKO TMPEJCTABUTEICH TOMOJIOTMUECKOTO psja JaHHOTO Kiacca
COCIMHEHMM, YTOOBl MMETh MPEACTABICHUE O XUMHUYECKUX CBOMCTBAX BCETO PsJa.
Kaxxp1ii roMOIOTHYECKU Psifi UMEET CBOIO OOIIYIO (hOpMYyITy.

Crnemyer oOpaTuTh BHUMaHHE Ha 3aKOHOMEPHOCTh B M3MEHCHUHU (PH3HUECKUX
CBOWCTB YTJICBOJIOPOJIOB B MpeEIeIax TOMOJIOTHYECKOTO psifia U yOSIUThCS B TOM, YTO
OTH WM3MCHCHUS SBIAIOTCA OOMMMM JUISI BCEX TOMOJIOTUYECKHX PSIOB HE TOJBKO
YTJIEBOJIOPOAOB, HO M COSAMHEHUI JPYTUX KIACCOB.

Ilpeoenvnvie yeneso0opoonl (anikamnvt)

XapakTepHOW OCOOSHHOCTBIO MPEACIBHBIX YTIIEBOJIOPOJOB SBJISETCS TO, YTO
aTOMBI yIJIEpOJila B MOJICKYJIE COCIMHEHBI OJHOM BaJICHTHOM CBS3BIO, a BCE
OCTalbHBIC BaJICHTHOCTH HACBIIICHBI aroMam Bojopoaa. OOmas dopmyna
peaeIbHBIX YTJIEBOJIOPOJIOB C.Hopio. [IpencraBuTenn peACTbHBIX
yriepogopogoB—meran CHy, atan C,Hg, mponan C3Hg, 6yran C4H;, mentan CsHy,
U T. I. — COCTaBJISIFOT TOMOJIOTUYECKUHN PS]I.

[Ipy wu3ydeHWM TPEACTbHBIX YIJICBOJOPOJOB HEOOXOIUMO HAYYUTHCS
COCTaBJIATh CTPYKTYPHBIE (POPMYJIBI JJIsl TOTO, YTOOBI Pa300paThCs B PACHOIOKEHUH
BAJICHTHBIX CBs3ed dnemeHTOB. [Ipm cocTaBieHMH CTPYKTYPHBIX  (OpMYI
HEOOXOJMMO HMMETh B BHY, YTO YIJIEPOJ B OPraHUYECKHUX COCIWHCHHUSX BCETAa
YETBIPEXBAJICHTCH.

[Ipu BBIBEIEHUU CTPYKTYpHOU (DOPMYIBI YTIEBOJOPOJIOB CIEAyeT OOpaTUTh
BHUMaHHE HA TO OOCTOSITENILCTBO, YTO MOJIEKYJIBI YTJIEBOJOPOJOB MOTYT OBITH HE
TOJIBKO C MPSIMOU TIETBI0 YTJIEPOAHBIX aTOMOB, HO M C pa3BETBICHHOUN. Opeanuueckue
COeOUHeHUs, umerwue OOUHAKOBbIU XUMUYECKUU COCMAs, HO  pPA3IUUHYIO
CMPYKMYpHYI0 hopmyny, Hazviearomcs uzomepamu. llpu 3TOM, €ClIu B MOJEKYJIE
yIIepoIHas MeMb MpsiMasi, TO COCIMHEHNE HAa3bIBAETCS HOPMAJIbHBIM, a BEIIECTBA C

6



Pa3BETBJICHHON IIETHIO YTJIIEPOJHBIX aTOMOB (YTJIEPOJHBIM CKEJIETOM) HA3BIBAOTCS
M30COCTMHCHHUSIMHU.

YriepoHbie aTOMBI, COCTABJISIIONINE 1I€TIh B MOJICKYJIaX YIJIEBOJOPOJIOB M UX
IIPOU3BOIHBIX, MOTYT OBITh MEPBUYHBIMH, KOT/Ia OHM COCJIMHCHBI C OJTHUM aTOMOM
yriaepoia, BTOPHYHBIMHM - C JABYMS aTOMaMH yriepojia, TPETHYHBIMH - C TpeMs
aTOMaMHM yTJjiepoJa U YeTBEPTUYHBIMHU - C 4eThIpbMsa. OueHb 4acTO B Pa3IMUHBIX
PEaKIMIX OJHU M T€ KE TPYIIIHI aTOMOB IIEPEXOAAT B KOHCYHBIC MPOAYKTHI PEAKIIHH
0e3 wW3MEHEHHs. OTH TPYNIbl aTOMOB COJEpKAT HECMapEHHBIC AJICKTPOHBI U
HAa3BIBAIOTCS paJKaiaMu. Pajukansl Ha3pIBAIOT IO TEM YIJIEBOIOPOIaM, U3 KOTOPHIX
OHHM 00pa30BaHbl, HO MPU dTOM OKOHUYAHWE Ha3BAaHWUU YTIIEBOJOPOJOB — aH MEHSIOT
Ha — un (Tadmn. 1).

Tabmmma 1
Ha3zBaHue yrineBo1opooB U paJuKagoB
YrineBonopon Panukan
dopmyna | HasBanue dopmyna | HasBanue
CH,4 MertaH -CHj; Metun
H.C - CH, OTaH -CH,— CHj; OTHun
H;C -CH, - CH; [Ipoman - CH, - CH, - CH, H-npornmn
H,C — (llH - CH; N3onponun
CH3'CH2-CH2-CH3 BYTaH H3C'H2C-H2C-H2C' BYTI/IJI
CH3-CH,-CH- BtopOyTun
|
CHj;
H;C-CH-CH; N300yTan CH;-CH-CH,- N300yTun
| |
CH3 CHS
CH; TperOyTun
|
H3C-C—
|
CH;

Omunenoswvie y2neso00poovl (aikeHbvl)

YTaeBo0pOIbI, CoAepKaIIue OAHY G-CBS3b U OJHY T-CBS3b (T. €. TBOMHYIO
CBSI3b), HA3bIBAIOTCS AJTKCHAMH, WU YTHJICHOBBIMH YTJIEBOIOPOIAMHU.
Ob6mmas popmyina STHIEHOBBIX yriieBo10poioB C, Han.



CJIGI[yeT O6paTI/ITB BHMUMAaHHC Ha TO, YTO HAa3BaHHMC KaXAO0I'0 YJICHA
IFOMOJIOTHYCCKOI'O pPsJa OTHICHOBBIX YIJTICBOAOPOAOB COOTBCTCTBYET HA3BAHHIO
IMpCACIbHOTO YyIJICBOAOpOAa € TCM JKC YHCIOM aTOMOB VYIJICpOJdd, HO TOJIBKO
OKOHYAaHUC - ax 3aMCIIACTCs Ha - eH.

H,C—CH, H,C—CH,—CH,
OTaH IIpoITaH
HzC:CHz HzC:CH—CHg
OTCH ITPOIICH

Y  OSTHICHOBBIX YIJIEBOJAOPOIOB BCTpEHalOTCs Tpu (OPMBI  H30MEPHUH:
a) M30MEPHS TOJIOKEHUS TBOWHOW CBS3W, 0) M30MEpHs MU, B) T€OMETPUIECKAs
(umc- 1 TpaHCHU30MeEpHs).

[Ipy Ha3BaHMM OSTWICHOBBIX YIJIEBOJOPOJIOB C PA3BETBICHHON IIETIBIO
VIJIEPOJIHBIX aTOMOB B KAaueCTBE IJIaBHOM LIENU BBIOMPAIOT I€Mb, BKIIOYAIOIIYIO
IBOMHYIO CBS3b, JAXKE €CJIM 3Ta LIENb U HE SIBIIIETCA camMoil mIMHHOW. HyMmepamuto
MPOBOAST TaK, 4TOOBI aTOM YIJIEpo/ia, OT KOTOPOTO HAUMHACTCS JIBOMHAS CBS3b,
MOJIy4rJI HAaUMEHBIINM HOMEp, 3TUM HOMEPOM U YKa3bIBaIOT IOJOKEHUE IBOMHON
CBSI3U.

[IpocTpancTBeHHass (F€OMETpUYECKasi) HU30MEPHsl 3aBUCUT OT PaCIOIOKCHHUS
3aMeCTUTENICH MO OTHOIIEHHUIO K TUIOCKOCTH JIBOMHOM CBSI3M M HAOMIOJACTCS B TEX
ClIy4asix, KOrjga y aTOMOB YIJIEpOJAd, CBSI3AHHBIX JABOWHOM CBSI3bI0, OCTaJIbHbBIC
BaJICHTHOCTH 3aTPayeHbl HA pa3HbIE 3aMECTUTEH.

VYSCHUTB, YTO CYHIECTBYIOT JIBE€ Pa3HOBUIHOCTH MPOCTPAHCTBEHHON H30MEpPUU:
uc- W TpaHc-. PacriososkeHue mnapbl OAMHAKOBBIX 3aMECTHTENENH MO OJHY CTOPOHY
TUIOCKOCTH JIBOMHOM CBSI3U JIA€T LIUC-U30MEP, A M0 pa3HbIe CTOPOHBI — TPAHC-U30MED.

[Ipexxne YeM MNPUCTYNUTh K H3YYCHHUIO XUMHUYECKMX CBOMCTB 3TUJICHOBBIX
YTJIEBOIOPOJIOB, HEOOXOAMMO pa3o0paThCsi B CBOMCTBAaX JBOWHOM CBSI3U, KOTOpas
COCTOUT U3 G- U TM-CBSI3U: M-CBSI3b MEHEE MpPOYHas U Jierye aepopmupyercs, 4eMm u
OOBSICHSIETCS PEaKLMOHHAsE CIIOCOOHOCTh 3TUJICHOBBIX YIJIEBOJOPOJOB. (s ajKkeHOB
XapaKTEePHbI PEAKIIUU PUCOEINHEHUS, OKUCITIEHUS], ITOJIMMEPU3ALIUY.

Bonpochl /191 caMoCTOSITe/IbHOI padoThI

1. HasBaTh 1O palMOHAILHOW ¥ MEXKIYHAPOJHOW HOMEHKJIATYpEe CJEIYIOIINe

YTJIEBOJIOPO/IbI:
a) CH; — CH — CH, — CH, B) CH; CH;
C}llg CH3—CH—C|?—C|H—CH2—CH3
CPllg CI|{2 — CH;
CH; CHs CHs
6)CHs — CH — (|: — CH,— CHs r) CHs — c| = c|— CH,- CH — CHs
C|H3 C|H3 CIJI3 c1|{3 chg



2. N300pasuts oOpaszosanue (o) - cesaseit (C-C u C-H) B Monekyite sTana.
3. Hamucate cTpykTypHBIE (hOPMYJIBI:
a)2,5 -IMMETUIITeKCaH; 0) 3-MeTUI-3-3TUIINIEHTAaH;
B) 2,2,3,3 -TeTpaMeTWIINIEHTaH;  T) 2-MEeTUJI-3-U30IPOINUITeKCaH
4. Hanmcath CTpyKTypHBIE (OpMYJbl M30MEPHBIX YrieBojopojoB cocraBa CgHjg,
UMEIOIIMX B TJIABHOM Ilenu 6 yriepoaHbiX atoMoB. Ha3BaTh UX MO MEXTyHapOIHOM
HOMEHKJIaType. YKa3aTb B H30MEpax IMEpBUYHbIC, BTOPUYHBIC, TPETUYHBIE W
YETBEPTUYHBIC AaTOMBI YTIIEPO/IA.
5. Kakue yrineBomopo/ibl morydaTcs py ASHCTBUN METALTUYECKOTO HATPHSI HA CMECh:
a) OpOMHCTOTO METHIIa 1 OPOMHCTOTO 3THIIA;
0) HOIMCTOrO MPONMIIA U HOAUCTOrO METUJIA;
B) HOJMCTOTO 3THJIA U HOJUCTOTO TpeTOyTHIIa?
6. 13 xakux rajoreHonpoOn3BOIHBIX MOYKHO MTOTYYHTh:
a) OytaH; 0) 2-MeTWIIIpONaH; B) 2-MeTUI0yTaH peakiyen Bropma?
/. HanucaTh peakiuio mpoKaJuBaHUs CIEIYIOIIEH COM OPraHNnYeCKON KUCIIOTHI:
CH, — CH; — CH; — CH; - COONa ¢ tBepapiM ruapokcuioMm Hatpus. Hazathb
MOJTY4E€HHOE COCTMHEHHE.
8. Kakue ramoreHonpon3BOAHBIE MOTYT OBITh TOJYYCHBI 3aMEIICHHEM JIBYX aTOMOB
BOJIOpPO/Ia Ha XJIOp B yrieBojopoje  2-metuinOyraH. Hazeath oOpazyromuecs
COE/IMHEHMSL.
9. Peakust autpoBanus (o KoHoBasnoBy) yrieBoaoposaa 3-3THINeHTaHa.
10. Hancats cxeMbl CIIeTyOIIEro MpeBpaIieHus:
CHs AN
a) /CH-J+2Na+J-CH2—CH3—>?
CH3 +HI +Cl2
0) 2 - fiox - 2 — meTunnOyTan — ? — ?
11. OGBSICHUTD INEKTPOHHOE CTpoeHue (G) CBsA3EH U (T) CBSA3EH B MOJIEKYJIE TMpOIEHA.
12.Ha3Bath TaHHBII yTIIEBOIOPO/I IO MEXTyHAPOIHOW HOMEHKIIAType:
ik
CH3 -CH-CH-C -CH-CH3;
| |
CH3 CH3 CHs3

13. HarucaTh peakiuio MOTydeHUs: YIJIEBOJIOpO/Aa JCUCTBHEM CIUPTOBOTO PACTBOpA

mienount (KOH) Ha 2-6pom - 2 - metunmnentan. Ha3Bats nosydeHHOE coOeTMHEHHME.
14. Kakumu crioco0amMu MO>KHO TTOJTy4nTh OyTeH-1?
15. Kakoii yrineBoopoJ1 00pa3zyercs pu JAeruipaTaluy CliupToB:

OH CH3
| |
a) CH3 - CH; - C - CH3; 06) CH;— CH-C-CH;
| | |
CHs OH CH;

16. Kakoii yrieBogopo/1 oayvdaeTcs Py IeTUIPUPOBAHUH:
a) 2-metunOyraHa; 0) OyTrana; B) 2,2-nUMeTHIITICHTaHAa?
1/.Hamucate peakuuto octopokHoro okuciaenuss KMnO,  (peakimsi Baruepa)
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CIISYIOIINX YTIIEBOIOPOIOB: a) OyTeH-1; 6) 2-meTnnOyTeH-2; B) IeHTeH-2.

18. HarmucaTh peakiuio TupaTalyuy yrieBo0pooB: a) 2-MeTUIrekceH-1; 6) OyTen-2;
B) 3-METUJITICHTEH-2.

19. Harmucath peakiuio MpUCOSIMHEHHS K CIICTYIOIIAM YTIICBOA0POIaM:

a) 2-MeTwi0OyTeH-1; 6) 2-meTunoyTeH-2. B kakol U3 3THX peakiuid He UMeeT
3HAYEHHE MPaBIWII0 MapKOBHUKOBA?

20.JluxmopaTaH MPUMEHSIETCS B CEIBCKOM XO3SUCTBE I 00€33apaKMBaHUS
3epHOXpaHWIHIL. Paccunrtaiite, CKOJIBKO MOJIEH TUXJIOpITaHa MmoTpedyeTcs A
00e33apaKHBAHKs MOMEIIeHHs 006EMoM 500M°, ecli Ha Kaxablii KyOoMeTp
pacxoayercsa 300r 3Toro BeniecTna.

Auemunenogwie y2ieeo00poowvl (AIKUHDL)

ALIETUJIEHOBBIE YTJIEBOJOPOJbI COAEPKAT B MOJEKYJIE OAHY TPOWHYIO CBSA3b
MeXIy aromamu yriaepoja. Mx obmas dopmyna CiHzno. [Hns  areTusieHOBBIX
YIJIEBOAOPOJIOB XAPAKTEPHA CTPYKTYpPHAsI W30MEpHs, T.€. U30MEPUS YIIIEPOIHOU
LENHU Y U30MEPUs TIOJIOKEHUS TPOUHOU CBA3H.

[To MexXIyHapOAHOW HOMEHKJIATYpE al€TUIICHOBBIE YIIIEBOJAOPOAbl HA3bIBAIOT
anknHamMu. KaIplil 4I€H TOMOJIOTHMYECKOrO psiia aleTUIECHOBBIX YIJIEBOJOPOAOB
Ha3bIBAIOT B COOTBETCTBUU C YHCIIOM YTJIEPOJHBIX aTOMOB U J00ABISIOT OKOHYAHHUE
-UH.

H3;C — CHs HC=CH H;C - CH,; — CHj HC=C-CHs;

JTaH 3THH nponaH MPOTNUH

[IprHIMI TTOCTPOEHUS HA3BAaHUM H30MEPOB TOT K€, UTO U Yy aJIKEHOB. [lpm
COCTABJICHMM Ha3BaHMs BHIOOp TJIABHOW LIEMM M HA4ajo HyMEpaluuu OIpenesser
TpPOMHAs CBSA3b.

[Ipu u3y4eHNn XUMHUYECKUX CBOMCTB QJIKHHOB OOpaTUTh BHUMAHHE, YTO THIIbI
peaKkui 1Ji1 HUX XapaKTEPHBI TE K€, YTO U Y aJIKEHOB: MPUCOEIUHEHUE, OKUCICHUE
U TIOJIUMEpU3AIIUSL.

Y ankvHOB creayeT oOpaTUTh BHHMaHHUE Ha CBoeoOpa3ue peakinu
MPUCOCIMHEHUST BOABI (TUapaTaiusi), KOTOpas BIEepBbie ObUla MPOBEICHA
M.I".KydepoBbiM, 1o3TOMY Ha3biBaeTcsi peakuuenr KyuepoBa. CryneHTa AOJIKHBI
pazo0patbcsi B MEXaHM3ME JTOW peakuuu. boibinoe 3HaYeHHE HUMEIOT PEeaKIuu
MPUCOEAUHEHUS K alleTWICHY CUHUJIBHOW KUCIIOTHI, CIUPTOB, KAPOOHOBBIX KUCIIOT,
aJbJICTUIOB, KETOHOB, T.K. MPOAYKTHI 3THUX PEAKIUKA HCIOJIB3YIOTCS B HapOIHOM
XO35MCTBE.

B ortnuume oT anKeHOB, I AIKWHOB XapaKTEpHA PEAKIUSA 3aMELICHUs aToMa
BOJIOPO/1a, HAXOIALIETOCA Y TPOMHOU CBA3U, HA METAJLIBI.

Jlu- u noiuenoswvie y2neeooopoowt
JIMeHOBBIMH  YTJIEBOJOPOJIAMH  HA3bIBAIOTCS  YTJIEBOJOPOABI C  JABYMS

nBoiHBIME  cBsizsiMH.  Mx  obmas dopmyna CyHz,,. Haspanme nueHOBBIX
VTIIEBOJOPOJOB TIO CHUCTEMAaTUYECKONM HOMEHKJIAType oOpasyeTcss OT Ha3BaHUs
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COOTBETCTBYIOIIETO TMPEACIBHOTO YIIIEBOIOPOJa ¢ JO0ABICHUEM OKOHUYAHUS -OUEH.
[udpamu yka3pIBalOT MOJOKEHNE TBOMHBIX CBS3EH.
H3C — CHZ — CHZ — CH3 H2C =CH-CH= CH2
OyTaH OyranueH — 1,3

[Ipu u3yyeHHUU AMEHOBBIX YIJIEBOJOPOAOB CJEAyeT OOpaTUTh BHHUMaHUE Ha
M30MEPHUI0 HEHACBIIICHHBIX CBSI3€i. B 3aBUCHMOCTH OT MECTOMOJIOKEHUS ABONHBIX
CBSI3€i, JHMEHOBBIE YTJIEBOJOPOABl TMOJPA3NCISAIOTCA HA  YIVIEBOJAOPOABI  C
KYMYJUPOBAHHBIMH CBS3IMH (JIB€ IBOMHBIC CBSI3U PACIOJOXKEHBI y OJHOrO aToMma
yriiepoja), CONPSKEHHBIMU (JIBE€ JABOWHBIE CBSI3U Pa3/CNIeHbl OJHOM OJIMHAPHON),
W30JUPOBAHHBIMUA (IBOMHBIC CBSI3W pa3feieHbl JByMs W 0Oojee OIWHAPHBIMH
cBs3amu). KpoMe wH30MEpUM TMOJOKEHUS HEHACBIIICHHBIX CBS3€M y JIHEHOBBIX
YIJIEBOJOPOJAOB UMEET MECTO M U3OMEPUS YIIIEPOIHOM LIEITH.

[Ipy uW3ydYeHUM XUMHUYECKHUX CBOWMCTB JUEHOBBIX YIJIEBOJOPOJOB CTYICHTHI
JOJKHBI OOpaTUTh BHHMMAHHME HAa CBOMCTBA COMNPSDKEHHBIX JHMEHOB, T.K. 3TH
COCAMHEHUS IIUPOKO HCIOJIB3YIOTCSA B HApPOJHOM XO3MMCTBE ISl IOJIYYEHUS
KaydykKa.

Bomnpocs! 1J151 caMoCTOATEIbHOM PadoTHI
1. Yka3zarp TN ruOpuan3anudu opOuTaneld B alleTUICHOBBIX YTIieBOAOpojax. Yem

00pa30BaHbl G- CBSI3HM U CKOJIBKO UX B IPONUHE?
2. Ha3BaTb 110 MEXyHapOJHOM HOMEHKJIATYPE CIIEAYIOIINE YII€BOIOPOIbIL:

CH;,
|
a) CH=C - CH - CH - CHj B) CH;— C— CH- CH,-C=CH
] |
CH; CH; CH3CH, - CH;

CH,
I
6)CH2:C—CH2—CH—C—CH2—CH3 F)CHZZC'CH:CHZ
| | |
CHs; CH3; CH;
3. Kakas peakuust JIEXUT B OCHOBE IMPOMBILIJIEHHOTO ClI0co0a MOoJy4eHus aleTuieHa’?
4. Hanmcath ypaBHEHUs peakuuu Mexnay 1,1-aubpom-3-metundyTaHoM U U30bITKOM
CIIMPTOBOTO pacTBopa menoun. Ha3pare nosydeHHOE COETMHEHUE.
5. Kakoil  aneTuneHoBBbI  yIrieBOJOPOA  MOXET ObITh TMOJydYeH u3 3,4-
IUMeETHIIIeHTeHa-1?
6. [lomyunuts M100BIM CIOCOOOM 3-METWINEHTHH-1 W HanmucaTh AJi1 HETO ypaBHEHUS
peaKiuu c:
a) BooM (B ycnoBusix peakiuu Kyueposa);
0) aMMHaYHBIM PACTBOPOM OKCHA cepedpa.
7. HanucaTh XMMHUYECKHE PEAKIIMU ITPOMNMHA CO CJIEAYIOINMU BellecTBaMu: a) HBF;
0) Na. Ha3BaTh nomy4yeHHbIE COCTUHEHMS.
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8. YKa3zarb, KAKUMH PEAKUUSIMH MOXHO OTJIMYUTH JAPYr OT Apyra 3 yriieBoJaopoaa
(nponan, nporeH, npornuH). HanucaTte cxembl peakiuu.

9. Hanucatb peakuuu rufjpataiuu Jijis TUHa 1 OyTrHa-1.

10.IToy4uTh U3 COOTBETCTBYIOIIETO JUTATIOTCHIIPOU3BOIHOTO U30MPOIUIIAIECTUIICH.
Hamucate a8 Hero ypaBHEHHMS peakiMu ¢ HU30BITKOM OpOMHCTOrO BOJOpOJA.
Ha3BaTp nosiyueHHOE COeIMHEHHE.

11.Knaccudukanums  TUEHOBBIX  YIJIEBOJOPOAOB.  DJEKTPOHHOE  CTPOEHHUE
Oyramuena-1,3.

12.Kak oTpakaroTcsi OCOOCHHOCTH CTPOEHUS COSAWHEHWH C CONPSDKCHHBIMU
JIBOMHBIMHU CBSI3SIMU Ha XUMHUYECKUX CBOMCTBaxX coenuHeHuit? IlpuBectu npumep.
13.HanucaTh ypaBHEHUS peakiuu i 3-MeTWINeHTaaueHa- 1,3 u 3-metuinneHTruHa-1
co cieayronumu Berectsamu: a) HCI; 6) Br,. Ha3BaTh nmosyueHHbIC COSAMHEHUS.

14 HamnucaTh peakiyio moauMepu3aliy u3omnpeHa (2-metmwidyraauen-1,3) . Ha3sartp
MOJIYYEHHBIN TTOJIUMED.

15.Peakiust mosiydeHus: OyTaJIUEHOBOTO CHHTETHYECKOTO Kaydyka I10 CIoco0y
JleGenena.

16.Peakiusi CHHTETHUECKOTO XJIOPIPEHOBOT'O Kay4yyKa.

17 Hanucate  peakuuto  OpomMupoBaHus  2-MmeTwineHTagueHa-1,4.  Hasatb
MOJIy4YEeHHOE COEMHEHUE.

18.Ilomyunts muBuHWI 1O crocoOy JleGeaera. Hammcarhy mims muBWHWIA peakIiuu
TUAPUPOBAHUS, OPOMUPOBAHUS U THAPATALINH.

19.HamummTe ypaBHeHHME peakiuu comnoiuMepu3anuun OyrtammeHa — 1,3 co
CTUPOJIOM.

20.Bynkanu3anus Kaydyka CBsS3aHa C B3aMMOJCHCTBHEM CEphl C MOJIEKYJaMU
kayuyka. [IpuBeaure cxeMy peakuuu. YeM oTIM4aeTCs KaydyyK OT PE3UHBI?

Apomamuueckue y2neeo00poost (apent)

N3 yrneBogopooB € 3aMKHYTOW LIENbIO YIVIEPOJHBIX AaTOMOB CIIEAYET
oOpaTUTh BHUMaHHE HA apOMATHYECKUE YTIIEBOJOPOJIbI, MPEACTABUTEIEM KOTOPBIX
apisiercs 0enszos1 CgHg. 1o coctaBy u cTpoeHHIO O€H30J1 SBISIETCA HENpeaeTbHbBIM
YIJIEBOJIOPOJIOM M JIOTUYECKH JOJDKEH MPOSIBISATH BCE CBOMCTBA HEMPEACIbHBIX
COCIMHEHUN, HampuMep, JIErKO BCTyHaTh B PEAKIUI0 MPUCOSAUHEHUS] U JIETKO
OKHUCIATHCS.

OnHako B JNEUCTBUTENBHOCTH OEH30JI HE MPOSIBISIET B OOBIYHBIX YCIOBHSX
3TUX CBOMCTB. Kpome TOro, OH BCTyNaeT B psAJl ClieUU(PUUECKUX pEeaKIUil: Hampumep,
B OTJIMYME OT YIJIEBOAOPOAOB JKHUPHOTO psia OH JIETYE pearupyer ¢ a30THOU
KHCJIOTOU (HUTpYETCs) U cepHOU (cynbdupyercs).

[Ipu peakmusx 3aMmeiieHUss y TOMOJOroB O€H30Jia HE0OXOAMMO oOpamiarh
BHUMaHHE HAa TO, YTO KaXIbIH 3aMeCTUTENb B OCH30JIBHOM sJpe o0iamaer
ONPE/ICICHHBIMU HAIPABISIIOIIMMHA WM OPUEHTUPYIOIIMMU JelcTBUAMU. Bcee
3aMeCTHUTEJIH M0 XapaKTepy CBOEro HANPABJSIONIEr0 JeiiCTBUSA IeJATCH HA IBe
rpynnbi:

- 3aMECTUTENId TIEPBOTO pPOJia B PEaKIMAX 3JICKTPOOUIBHOTO 3aMEILCHUS
HaIpaBJISIIOT MOCAEAYIONTHME BBOAUMBIE TPYIIILI B OPTO- U MaparoiokKEHUs, TaK KaK
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9T 3aMECTHUTENM TMOBBINIAIOT JJICKTPOHHYIO IIJIOTHOCTh OEH30JBHOTO KOJbIIA,
OCOOCHHO JJIEKTPOHHAsI TUIOTHOCTH TOBBIMIAETCS Y aTOMOB yIJiepoja B OPTO- U
MaparnoyioKeHUAX K 3amecTurento. K 3amecTurensiM 3TOH TPyMIbl OTHOCSTCS -
N(CHjs),, -NH,, -OH, -CHj3 u apyrue ankunsl,- C1, - Br - |;

- 3aMECTUTEIH BTOPOTO pojaa OOBIYHO BOOOINE 3aTPYAHSIOT pPeaKIuu
3amenenus. OCOOEHHO 3aTpPyJHEHO 3aMEIEHHWE B OPTO- U MAPAIOJIOKEHUSX H
OTHOCUTEJILHO JIETYE MPOMCXOJMUT 3aMEIIEHHWE B METANOJIOKEHUU. 3aMECTUTENU
BTOPOTO pOJAa SIBIAIOTCS 3JEKTPOHOAKIENTOPaMH, T.€. DJCKTPOHHBIE 0OJaKa
OCH30JIPHOTO KOJIbI[A CMEIIAIOTCS B CTOPOHY ATUX TPYIII, YTO MPUBOAUT K MEHBIIICH

aKTUBHOCTH aTOMOB Bopopoga. K 3amecturensm srtoro poxa otHocsTcs : — NOg,
—CN, —SO3H, —C =0, —COOH.

\

H

MHorosiiepHbIMH APOMATHYECKUMH COeIMHEHHSIMH Ha3bIBAIOT BEIIECTBA,
coJiepKallre B MOJIEKYJIE JIBa UJIM HECKOJIBKO OCH30JbHBIX SIJIEP, CBA3AHHBIX MEXKIY
co0O0M yriaepoa — YyriepoJaHON CBs3bI0. PazmuyaroT cOeqUHEHUS C U30UPOBAHHBIMU
U KOHOEHCUPOBAHHbIMYU OEH30JIbHBIMU SIIPAMHU.

[IpocTeliiuM  TpeACTaBUTENIEM  COCAUHEHUM  C  HW30JMPOBAaHHBIMU
OCH30JIbHBIMU ITUKIIAMU SIBJISIETCSL OU(EeHMIT, a COeIMHEHUS ¢ KOHICHCUPOBAHHBIMU -
HadranuH, aHtpaneH, geHaHTpeH. OcoOblii MHTEpeC MPEICTaBIAIOT MPOU3BOIHBIC
(dbenanTpeHa, uMmerone (HU3MOJIOTHYECKOE 3HAUYEHUE, — 3TO CTEPOUJIbI, MOJOBBIC
TOPMOHBI, BUTaMUH D U T. 1.

Bomnpocs! AJ1s1 caMOCTOATEILHOM PadoTHhI

1. Knaccudukaius apoMaTHYECKUX YTIIEBOJAOPO/IOB.

2. Hanucats opMyIibl ©30MEpPOB KCUIIONIA.

3. Kakue Tunbl peakuuii XapakTepHbl JJIsI  apOMATUYECKHUX YIIJIEBOJAOPOAOB?

4. Ha xakue rpymnmnsl JIeJATCs 3aMECTUTENIM TI0  XapaKTepy CBOETO HAMPABJISIONIETO
IEUCTBUS?

5. Hamucatpb ypaBHEHUS peakiuii HUTPOBaHUS U OpOMHUpOBaHUs OE€H3071a.

6. UTo Takoe reKkcaxjopaH, Kak OH MOJIYy4aeTcs U I1e NPpUMEHseTcs?

7. IlomyanTh OCH30J1 U3 IUKJIOTEKCaHa, U3 OCH30MHON KUCIIOTHI.

8. Kakue apomaruueckue yriieBoJOpOAbl 00pa3yroTCs MpU MPONMYyCKAaHUU Yepes
packajieHHbIE TPYOKH: a) alleTuiIeHa, 0) METHIAIleTUIICHA, B) AUMETUIIAIleTUIICHA?

9. Hanncatps ypaBHEHMS peakiuii KaTaIUTUYECKOM apoOMaTHU3allMu I'eKCaHa, renTaHa,
OKTaHa.

10.Kakoii romosior OcH30Ja TOJYYUTCS TpPU  HArpeBaHWW  alleTOHA C
KoHueHTpupoBanHo H,SO,4?

11.Hamucatp ypaBHeHHs peakiuii B3aumojeictBus Oensona (B mpucyrcrsuu AlCls)
CO CHEAYIOIIMMU BEHIECTBAMHU: XJOPUCTBIM METHUJIOM, XJIOPUCTBIM 3THUIIOM,
MIEPBUYHBIM XJIOPUCTHIM MPOMUIOM, BTOPUYHBIM XJIOPUCTHIM MPOMUIOM, XJTIOPUCTHIM
OCH3MIIOM.

12. Kakue coenuHeHHs 0Opa3yloTCs TpPU HarpeBaHWU TOJIyOJia, ATHWIOCH30Jla B
npucytctBuu AlCl; u HCI?
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13.Hamucatpe peaknuu MOMyYEHUS MTPOMUIOEH301a, OyTHIOEH307a TO peaKiuu
Bropua-®durrtura.

14 Hanucate ypaBHEHMsI peakUuUid B3auMMOJEHCTBUS O€H30J1a C XJIOPOM B
npucyrctBur  karanmzatopa (FeCly), npu HarpeBanum wim  OOIy4YeHHU
yIbTPadUOIETOBBIM CBETOM (B OTCYTCTBUM KUCJIOPO/IA).

15.CpaBaute  OTHOmIEHHWE  O€H301a,  IUKIOIeKCaHa,  LUKIOIeKCeHa U
IUKJIOTEKCaIeHa K ICUCTBUIO OpoMa, K EHCTBUIO OKUCIUTENEH.

16 I1omyunts 3THIOEH301 U3 OEH3071a:

a) UCMOJB3Ys peakuuto Bropua-®dutrura;

0) o peaxiuu Opunensa-Kpadrcea.

17.Hanucate cTpykTypHyo (opmyny yrieBogopona CgHig, KoTOpeli mpu
OKHCIIEHUH 00pa3yeT OEH30MHYI0 KUCIIOTY.

18.Hanncatb cTpykrypHbie (HOpMyIbl yriieBogopooB coctaBa CgHjp, KOTOpEHIE TpU
OKHCJICHUHU Jal0T OeH30MHYyI0 Kucinory. CHHTE3UpOBaTh ATH YIJIEBOJOPOABI U3
OeHzoda.

19.Kakue BemiecTBa mojyyaTcsi MpU MOHOXJIODUPOBAaHMM Ha CBeTy:l)Tomyona,
2)stunben3ona, 3)uzonponwiden3ona? Hanummre ypaBHEHUs peakuuil U Ha30BUTE
MOJIy4YE€HHBIE COEIUHEHUSI.

20.I'ekcaxaopIuKIOreKkcal (reKcaxJyopaH) UCIOJIb3YETCSl B CEJIbCKOM XO035HCTBE Kak
repounua. CoctaBbTe CXEMY pEaKLUU €ro MOJyuyeHus: U3 OeH30a. YKaXuTe yCIOBUs
€€ NPOTEKaHUs.

Tema 2. KUCJIOPOJOCOAEPKAIIME OPTAHUYECKHUE COEAUHEHUA

K guciy xucnopogocoaepkammx OpraHM4eCKUX COCAUHEHUN, COCTOSIIIUX W3
aTOMOB YTJIEpOJa, BOAOPOAA U KUCIOPOJa, OTHOCITCS CIUPTHI, (PEHOJbI, aJbIETHUIbI,
MIPOCTHIE U CIIOXKHBIE A(UPBI, KAPOOHOBBIE KUCIOTHI U Jip. X XuMHU4YecKkre CBONCTBA
OTIPEENISAIOTCA HATUIMeM (PYyHKITMOHAIBHBIX TPYIIIL.

JIist KakIoro Kjacca COEAMHEHUN HEOO0XOAuMO 3HaTh (PYHKIIMOHAIIBHYIO
rpyniy, HOMEHKJIATypy, U30MEPHUI0, OCHOBHBIE CIIOCOOBI TMOJTYYEHUs, XUMUUYECKHE
cBoiicTBa. [IoHMMaTh B3aMMHOE BIIMSIHUE ATOMOB B MOJIEKYJIE, TEHETUYECKYHO CBS3b
MEXAY OPraHUYECKUMU COCTUHEHUSIMU.

Cnupmeut. Ilpocmuie 3¢pupur. Cnoscnote I¢ghupot

CoupTsl SIBISIOTCA MPOU3BOJHBIMH YTJIEBOJIOPOJIOB, B MOJIEKYJIE KOTOPBIX
OJIMH WJIM HECKOJIBKO aTOMOB BOJOPO/Ia 3aMEIIEHbI TUAPOKCUIBHBIMUA TPyNIIAMU —
OH.

[To cucremarndeckoil HOMEHKJIATYpE HA3BAHUE CIUPTOB CKJIAIBIBACTCA U3
Ha3BaHMS COOTBETCTBYIOIIMX YIJIEBOAOPOJOB, M OKOHYaHUsA —os. [ludpoii ykazaHo
MECTOIIOJI0KEHUE TUAPOKCHUIIA.

[Ipu u3yueHun CIUPTOB CIEAyET OOpaTUTh BHUMAHUE HA U30MEPHI0, KOTOpas
3aBHUCUT OT PAa3BETBJICHHS YIVIEPOJHOW WENH M OT IIOJIOKEHHS Tuapokcwia. B
3aBUCUMOCTH OT MOJIOKEHUS TUAPOKCUJIA PA3JIMYAKOT INEPBUYHBIE, BTOPUYHBIE U
TPETUYHBIE CIUPTHI, & MO KOJHMYECTBY CHHUPTOBBIX IPYMHIT OHU MOAPA3JICIISIIOTCS Ha

14



OJIHOATOMHBIE€ (QJIKOrOJIM), ABYXaTOMHbIE (IVIMKOJIM), Tpe€X-, 4YEThIpex-, IATHU-,
IIECTUATOMHBIE U T. [I.

HekoTtopele cBOWCTBa CHUPTOB 3aBUCAT OT IOJOKEHUS TUAPOKCUIBHON
rpynnsl (HarmpuMmep, UX OTHOIIECHUS K OKHCIIEHHWIO) M OT YHCIa TUAPOKCUIIBHBIX
rpynin B MOJIEKYJIE CIUPTa (HalpuMep, B3aUMOJIEHCTBUE C TUIPOKCUIOM MEIH).

CrupTsl He 007aal0T SPKO BBIPAKEHHBIMH KHCIOTHBIMH WM OCHOBHBIMHU
CBOMCTBaMM, HO QJIKWIbHBII paJuKal B MOJIEKYJE CIHMPTA BbI3bIBAET CMEILEHUE
ANEKTPOHHON IUIOTHOCTH K aroMmy kuciopona. Juccoumarus cBszu C—OH
MIPOXOJIMT B OOJBILIEH CTENEHH, YeM Arccounanus cBasu O—H, moatomy serye uayt
pEeaKLMK 3aMEIICHUS THIPOKCHUIIA.

[Ipy wu3yuyeHUU XUMHUYECKUX CBOMCTB HEOOXOAMMO OOpaTHTh CEpbE3HOE
BHHMAaHHE Ha PEAKIMI0 OKUCJIEHUS NEPBUYHBIX M BTO(PUUYHBIX CHUPTOB, PEAKLIUIO
0o0pa30oBaHMs AJKOTOJSATOB, TJIMKOJSATOB, TIJIMIIEPATOB, CaxapaToB, TakKXe Ha
[IOJTyYEHUE MPOCTHIX U CIOXKHBIX 3(PUPOB.

Hapsiny ¢ 3TuM Hajo MMETh B BUAY, YTO XMUMHUYECKHM XapaKTep COCAMHEHUS
ONPENENSAETCS HE TOJIBKO PEAKLUMSAMH TOM TPYIIIBI, KOTOPAask XapaKTepU3yeT JaHHBIN
KJIACC OPraHUYECKUX BEIIECTB, HO M PEAKLIMSIMH CBSI3aHHOIO C HEM pagukana. JTUM
OOBSICHSIETCSl pa3MyMe B XUMHYECKHX CBOMCTBaxX NpPEIEibHBIX U HENpPEIeiIbHbBIX
CIIMPTOB JKUPHOTO psAa.

d¢upbl MOXKXHO paccMaTpuBaTh KAaK aHTUAPHUIBI criupToB. HyXHO H3ydnTh
CHOCOOBI TMOYYEHUSI, HOMEHKJIATYPY M XHMHUYECKHE CBOWCTBA UX. YSICHHUTb, YTO
npocTbie 3(QUpPBl - JOBOJBHO YCTOWYMBBIE COCIUHEHHS U B OTIMYUE OT CIIOXKHBIX
3(UpOB OHU B OOBIYHBIX YCJIOBHUSX HE OMBUISIOTCS. M3 OTAENBbHBIX MpEACTaBUTENEH
HanOoJIbIIIeE 3HAYEHNE UMEET JUITHIIOBBIN 3Pup.

Caoxnble 3¢pupsl. bonblioe 3HaueHHe NpU U3YYEHUH 3(PUPOB HEOOXOIUMO
VACIUTh TaKXe CIOXKHBIM 3(pupaM U B MEPBYIO odepensr 3dupy, oOpa3oBaHHOMY
TPEXaTOMHBIM ~ CIIMPTOM  IJIMIEPUHOM M  BBICUIMMHU JKUPHBIMH  KHCIIOTaMH
(HENTpaNbHBIN KHP).

Bomnpocs! Aj1s1 caMOCTOSITEIbHOM padoThI

1. Kakue BemiecTBa Has3bpIBalOTCS coUpTaMu? VYKa3aTb HMX KIacCU(HUKALHUIO B
3aBUCUMOCTH OT KOJIMYECTBA I'MAPOKCUIIBHBIX IPYII; IPUBECTU IIPUMEPHI U 1aTh UM
Ha3BaHMS.

2. Hamucarp ¢opmyibl THEPBBIX MSATH NPEACTABUTENCH TOMOJIOTMYECKOro psja
MpPEAEIbHBIX OJHOATOMHBIX CHOMPTOB, HAa3BaTh MX M YyKa3arb, C Kakoro
IIPEACTABUTENS] HAUMHAETCS H30MEPUSL.

3. [IpuBecTu mpuMepbl NEPBUYHBIX, BTOPUUHBIX, TPETUYHBIX CIUPTOB U OOBSICHUTD,
YEM OHU OTJIMYAKOTCS APYT OT APYTa.

4. HanucaTh cTpykTypHBbIe (hopMyibl OyTaHomd-1, OyTaHon-2.

5. Hamucatp ypaBHEHUsI peakliui OKUCIECHUS IEPBUYHOTO U BTOPUYHOTO CIUPTOB.

6. Harmucatp ypaBHeHue peakiiuyu 00pa3oBanus d3gpupa u3 npomnanos-2 u oyranosn-1.
7. HanncaTh ypaBHEHHS pEaKUMK MOJYYEHHS aJKOTOJISATA, TJIMKOJISITA, TIIMIEpaTa.

8. HanucaTp ypaBHEHHE pEaKkLMM B3aUMOACHCTBUS YKCYCHOM KUCJIOTBI C 3TUIOBBIM
cnuptoM. JlaTh Ha3BaHME 00pa3yIOLUIEMYCsl BELIECTBY.
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9. Kakue coeiMHEHUs Ha3bIBAIOTCSl TUOCTIUPTAMHU (MEepKanTaHaMmu)?

10.Hanucate ypaBHeHUE peakiuu B3auMmoaencTBus merantuoia ¢ NaOH.

11.Kakue cnuptel oOpasyloTcs B pe3yjibTaTe  IIEJOYHOTO  THIPOJIM3a

2-OpoMIIpornaHa; HOAUCTOTO W30IPONNIIA; XJIOPUCTOTO U300yTHIIA;

STUIIeHXJopruipuHa; 1,4-mubpomOyTana? Ha3Barek noinydeHHbIE COSAMHEHUSI.

12 Kak mony4uTs 2-MeTUI0YTaHOJ-2 U3 2-MeTUI0yTeHa-2?

13. I'mgpaTanueil Kakux 3TUJICHOBBIX YTIJIEBOJOPOJOB MOXKHO IMOIYYUThH CIEAYIOIINE

COUPTBI:  M30NPONWIOBBIA, TPETOYTUIIOBBIM, 2-meTwiOyTanon-3?  Hanucath

YPaBHEHUS peaKUUid TUAPATALNN B IPUCYTCTBUU CEPHOU KUCIIOTHI.

14 . Hanucatb cTpyKTypHBIE (hOpMyIbl mpocThix 3¢upoB odmieir hopmynsr C4H;0.

HasBats unx.

15.Hanucate ypaBHEHUS pEAKUUH MOJYyYEHHs] STUJIIPONUIOBOrO 3(pHUpa BCEMH

M3BECTHBIMH CIIOCOOAMM.

16.Hanucate ypaBHEHUsI peakUui, JIEKAIIUX B OCHOBE IMOIYYEHHUS IUITHUIIOBOTO

(cepHoro) 3gupa MeTOIOM AETUAPATALUN FTHIOBOTO CHUPTA MPU MOMOIIM CEPHOM

KHCJIOTBI.

17.IIpencraBuTh cXxeMy peakiluu STHICHIIUKOIS ¢ Tuapokcuaom meau (11).

18.Hamucatb cTpyKkTypHbIE (hOpMYJIIBI H30MEPHBIX BTOpUUHBIX cupToB: 1)CeHi30H,
2)CsH11OH 1 Ha3BaTh X 1O MEXIYHAPOIHON HOMEHKJIATYpE.

19.IlpuBenute CTpyKTYpHBIE (OPMYJBI MEPBUYHOIO, BTOPUYHOTO U TPETUYHOIO
cnupToB, nuMmeronmx popmyny CeHi3OH, naiite um HazBaHwus.

20.MeTunoBelif  (IpeBECHBI) CHOUPT, MOMaaass B OPraHU3M OKHUCIAETCS 10
dopmanpaeruna . CoctaBbTe€ ypaBHEHUE PEAKIIUU.

Denonnt

deHoJIaMHM HA3bIBAIOTCSA  MPOU3BOJHBIE APOMATUUYECKUX YIVIEBOJAOPOAOB, B
MOJIEKYJIE KOTOPBIX OJWH WJIM HECKOJIBKO aTOMOB BOJOPOJAa B apOMAaTHYECKOM
KOJIBILIE 3aMEIECHbl TMAPOKCUIIBHBIMUA IpynnaMyu. B 3aBUCHMOCTH OT KOJIMYECTBA
THJIPOKCWIIBHBIX ~ TPYMI pa3iuyaioT (EHONbl: OJHOATOMHBIE, [ByXaTOMHbIE U
TpEXaTOMHBIE.

HeoOxonumMo ysACHUTH pasiauuue MEXIY AapOMaTHYEeCKUMH CIUPTaMUu U
¢denonamu. J{ns HUX XapakTepHa OJIHA U Ta k€ (yHKIHOHaiIbHas rpynna - OH, Ho B
apOMAaTUYECKUX COUPTAX OHA HAXOJUTCS B OOKOBOMU LIENU YriepOJHbIX aTOMOB, a B
¢enonax - B sape. Kpome pasnuuusi B CTPOEHUM CIEAYET YSICHUTH Ppa3ivyuue
COUPTOB M (PEHOJIOB B XapakTepe XMMHUYECKUX peakuui. Paznuume 31O, ¢ OAHOMN
CTOPOHBI, OOYCJIOBJIEHO 3JIEKTPOOTPHULIATENIBHBIM XapakTepoM (PEHUIIBHOTO pajuKaia,
KOTOPBIN MpuaaeT ¢peHomy Kucibie cBoicTBa. [loaToMy (eHobl B3auMOACHCTBYIOT C
LIEJI0YaMM, @ apOMaTHUYECKHUE CIHUPTHI ITOW PEaKUUU HEe NAr0T, TaK KaK SBISIOTCS
HEUTPAIbHBIMU COCUHEHUSMM.

C apyroil cTOpoHbI, XapaKTepHbIM 1Jis1 ()EHOJIOB SIBJIAETCS TO, YTO MO BIUSHUEM
TUIPOKCUIBHOW TPYNNbl aTOMBl BOJAOpPOAa B OEH30JBHOM fJpe B OpPTO- U
NapanojIoKEHUIX MPHUOOPETAIOT OOJBIIYIO HOABMKHOCTH M OOJBIIYIO CITIOCOOHOCTH K
peakuusaM 3amentieHus. beH30:1 npu oOBIYHBIX YCIOBHUAX C OPOMOM HE pearupyer, HO B
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(deHosax mpU TEX K€ YCIOBUSAX TIOJ] BIUSHUEM THIPOKCHIILHOW TPYIIIBI BOJIOPOTHBIC
aTOMBI JIETKO 3aMEILIAI0TCS Ha TaJIOTEHBI.

Hapsiny ¢ omHoaTroMHBIM (PEHOIOM HYKHO TaK)XKe pa3o0paThCsi B CTPOCHUU ABYX- U
TpexaToMHbIX (eHosioB. CreayeT ysCHUTh M30MEPHUIO JIBYXaTOMHBIX (OpTO-, MeTa-,
napam3oMep) M TpeXaTOMHBIX  (eHONOB  (PsIOBOHM,  HECMMMETPUYHBIH,
CUMMETPHUYHBIN), 3HaTh UX CBOMCTBA.

BOHpOCLI JJISI CAMOCTOSITEIbHOM paﬁoTbl

1.B dyeM paznuune B CTPOCHUU U XUMHUYECKUX CBOMCTBAX ()EHOJIOB U apOMATHUYECKHUX
CIOUPTOB?

2.Hanucath Bce M30Mepbl JIBYXaTOMHOro (eHoja U ypaBHEHHE pEaKIHMU
BOCCTAHOBJICHHS] XMHOHA B TUAPOXUHOH.

3.Hamucats Bce n30Mephl TPEXaTOMHOTO (heHoa.

4.Kakre XUMHUYECKHE pEaKIMM CBOMCTBEHHbI OJHOATOMHBIM (enonmam? Kakue
IIPOU3BOJHBIE (DEHOJIa IPUMEHSIOTCS B CETLCKOM X034KCcTBE?

5.B 4uem BbIpaxaercs B3aUMHOE BIIMSHUE THUJPOKCUJIA M OCH30JIbHOTO sijipa B
MoJekyJie ¢penomna’?

6.Hanucatb cTpykTypHbie (DOPMYJIBI BCEX M30MEPHBIX aPOMATUUECKUX COCTUHECHUI
obmeit popmynsl C;HgO u Ha3BaTh ux.

7.Hammcath ypaBHEHMsI pEaKIMi, HA KOTOPBIX OCHOBAHbI TEXHUYECKHE METOJbI
noJiyueHus ¢peHoa.

8.Hamucatpb cTpyKTypHBIE (POPMYIIBI CIEIYIOMUX COSTUHEHUN: M- Kpe3ona; 2,4,6-
Tpubpomdenona; o-uutpodenona; henon-2,4-mucynbPOKUCIOTH; TUKPUHOBOM
KHUCJIOTHI.

9.Hammcarh ypaBHEHHsI peakiuii B3auMoJeWUCTBHUS ¢eHolla €O  CIEeIyIOUUMU
BEILIECTBAMM: €KUM HATpoM (B BOJHOM pAacTBOpE), YKCYCHBIM aHTHAPHUIIOM,
OpOMHOI BOJIOM, a30THOM KUCJIOTOM, CEPHOM KUCJIOTOM, a30TUCTON KUCIOTOM.
10.Kakue coenuHenust oOpa3yroTcs NpU JEUCTBHMM HA (PEHOJIAT HATPUS HOAUCTBHIM
METUJIOM; TUMeTHIIcyIb(paTom? Hanucats ypaBHEHUS 3TUX pEeaKIUil.

Anvoezuovl. Kemonwi

AnpeTuIaMi HAa3bIBAIOTCS MPOU3BOJHBIE  YIIE€BOJOPOJIOB, B MOJIEKYJIE
KOTOPBIX aTOM BOJIOPO/JIa 3aMEIleH albaeruaHoi rpynmnoi: -CHO
O6mas popmyna anpaeruioB R — CHO
Keronbl — »5TO coeauHEHUs, B MOJIEKYJIE KOTOpPBIX KapOOHWJIbHAs Tpymmna
—C— cBs3aHa ¢ ABYMS YIVIEBOJAOPOIHBIMU PaJUKATIAMH.

|
O.
O6mas popmynaR—-C—-R

|
0
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Takum oOpa3om, Kak anbAETHAbI, TAK U KETOHBI XapaKTEPU3YIOTCS HAINIHEM
KapOOHWJIBHOM TPYMIbI, HO OTJIMYAIOTCS Pa3M4yHbIM €€ MecTononoxenueMm. Hano
3HaTh, 4YTO OJJIGKTPOHHOE CTPOEHHME [JBOMHON CBA3M KapOOHWJIBHOM TIpyIIIbI
XapaKTEPU3yeTCsl HAIMYUEM OJHOW G-CBSA3M M OJHOM T-CBSI3M, 3Ta JIBOWHAs CBSA3b
COCIMHSET aTOM YIJIEpOJa C JJIEKTPOOTPULATEIBHBIM aTOMOM KHCJIOPOZA, CHIIBHO
IPUTATUBAIOLIUM 3JIEKTPOHBI, [IO3TOMY 3Ta CBA3b CWIBHO INOJspU30oBaHa. Hanuuue B
KapOOHWJIBHOM TpyNIe albJErHJI0B U KETOHOB CHJIBHO MOJIIPU30BAaHHON BONHOMN
CBSA3M SIBIISIETCS MPUUMHON PEAKIMOHHOM CIIOCOOHOCTH ITUX COEANHEHUM.

HawnOoiniee xapakTepHsl Ul alTbAETHIOB U KETOHOB PEAKLIUU MPUCOECIUHEHMUS,
KOTOpbIE HYXHO yMeTh HamucaTb. CllelyeT CONOCTaBUTh XMMHUYECKHE CBOMCTBA
aNbACTUIOB U KETOHOB, yKa3aThb PEaKLUH, OTIIMYAIOIIME 3TH J1BA BUJA COCUHEHNM,
3HaTh, KAKME PEAKLINHA CBOWCTBEHHBI AJIBJECTHIAM, KAKHE KETOHAM: KaK IPOTEKAIOT y
HUX PEaKLIHM MOJMMEPU3aLMN U KOHICHCAIMU, KaK U KaKUe MPOIYKTHI IOJIY4YarOTCs
npu okucieHud. OOpaTUTh BHUMaHUE Ha MOJBHKHOCTH BOAOPOJA NPU YIIEPOIHOM
aToMe, T. €. YIJIepoJie, HEIOCPECTBEHHO CBA3aHHOM C KapOOHWJIBHOM rpyIIOH.

Bomnpocsl AJ1s1 caMoCTOATEILHOM PadoThI

1. Hanucats cTpykTypHbI€ (DOPMYJIBI CAETYIOIMINX COEAMHEHUN:

a) U30aMIJIOBBIN alibJIeTUI; 0) METUIN3O0MPOIUIKETOH;

B)2-METWIINEHTAJIb; T) 2,2,6-TpUMETUITENTAHOH-4,

2.B 4YeM OCHOBHOE OTJIMYHME DJJIEKTPOHHOM CTPYKTYpbl JIBOMHOW CBA3U B
KapOOHWJIBHOM TPyMIIE OT JBOWHOM YIIIepOA-yIJIEPOIHOMN CBSA3U B ATHIICHE?
3.Hanucatb peakuuu ruposinsa CIeAyOINX TUTraJoreHIpOU3BOIHBIX:

a) 1,1-muépomM-3-MeTHIITICHTaH;

0)3,3-1uxJI0p-2-METHIITICHTAH. Hazpatb MOJTy4YCHHBIC COCJIMHECHUA.
4.Kakue coequHeHNs MOJIy4aTCs IPU CyXOU MEPETOHKE KaJbLHUEBBIX COJEN CMECEN
CIEAYIOIINX KUCIIOT:

a) MypaBbUHOW U MacCJsTHOM 0) YKCYCHOM U MPONMMOHOBOM

O O
Il Il
H-C CH;-C
\ \
O O
\ \
Ca Ca
/ /
O O
/ /

CH3 - CH2 - CH2 - C=0

CH3 - CH2 - C=0
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5.Kakoe coenuHeHre MOIyIUTCS TPU KAaTATUTUYECKOM JETHIPUPOBAHIHI BTOPUIHOTO

OyTuioBoro cnupra’?

6.Hamucarh peakiuio ruapaTtaliud CIAEAYIOMUX alleTUICHOBBIX YTJIEBOJAOPOJIOB:

aleTUJIeHa, mponuHa, OyTHHaA-2.

7.Kakue kapOOHWIbHBIE COCIUHEHMSI TMOJY4YaTCs MPU OKHUCICHHHM CIEAYIOIIHNX

CrupTOB: OyTaHoa-1, OyraHomna-2, 2-mMeTuiiOyTanona-1?

8.Hammcaty peakumn alleToHa CO CIEAYIONMMHU BEIIECTBAMH:  a)XJIOPOM;

0)ruapOKCHIIAMHUHOM; B) METHUJIOBBIM CITUPTOM.

9.YeM oTAM4arOTCs alibJIETU/IBI OT KETOHOB?

10.Hamucath peakiuu «CepeOpsSHOTO» M «MEIHOTO» 3epKaja JJisl MacIsSHOTO

aNbICTUA.

11.Peakiust anba0abHOM KOHJIEHCALUU TPOTTMOHOBOTO ajlbIECTHIA.

12.Hanucatp ypaBHeHus peakiuii Oytanans c: a) HCN; 6)NaHSOgz; B)PCls; r) Ho.

13.Hanucate ypaBHEHHMs peakIUil OKHUCICHUS JUATHIKETOHA U  YKCYCHOIO

aNbJIeTUA.

14.YpaBHeHUEe peakIuu albJOJIbHOW KOHACHCAIIMM IEeCTH MOJEKYJ MYPaBbUHOTO
anpaeruaa (peakuus byrineposa A.M.)

15.Ucnonb3yst B KadyecTBE HMCXOAHOTO BEIIECTBA TOJIYOJ, MOJYYHTh OCH30MHBIN

aNBJICTH]] M HAMKCATh JIJIS1 HETO PEaKIMK ¢ CHHUIBLHOM KHUCIOTOH, XJIOPOM.

16.YpaBHEeHUE peakiuy KPOTOHOBOM KOHJECHCAIIMHA YKCYCHOTO aJIbJACTUA.

17.®opmyna akposenHa. YKa3aTb KaueCTBEHHbBIE PEAKIUHU, C MOMOIIbI0 KOTOPBIX

MOKHO yKa3aTh HAJIMYME B HEM JIBOMHOM CBSI3M MEXKY YIJIEPOJIHBIMU aTOMaMHU.

18.Peakiusi OKUCIICHUS aKPOJICUHA ITEPMaHTaHATOM KaJIHsl.

19.Peakiust okucienus: OyraHoHa-2.

20.Hamucatb cxeMy clieyroIInX MpeBpamieHuil:

+2NaOH » +CH 5 OH o

[
»

a)l,1 nubpomnponan

»

+HOH n KMI’]04 n KMI’]O4 n

|

0) 2-xs10pOyTaH

[
|

v

B) 3-Mermanentus-1 _ 1o0 > 2 “, y ? F’C'5: ?
r) Oyranon-2 ? MO, 2 M U2
O
Il
Jl) CHZ —CH-C +HBr - 2 +[Ag(NH3)2] OH R 2
. >
H
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Kapo6onoewvie kuciomui

K kiaccy kapOOHOBBIX KHUCIOT OTHOCSTCS COEAMHEHUS, COIEpKalue
KapOOKCUIIBHYIO TPYHITY O
Il
-C
\
OH

CoenuHenus, cojepxalyde OJHY KapOOKCHIBHYIO TpyIIy, Ha3bIBAIOTCS
OJTHOOCHOBHBIMH ~ KapOOHOBBIMH  KHICJIOTAMH, JIBE —JIBYXOCHOBHBIMH ¥  T.1.
I"omosnorudeckuii psasi OAHOOCHOBHBIX MPEAEIbHBIX KUCIOT HAUMHAETCS C

O

Il
MypaBbuHOU KUCJIOTBE H —C

\

OH
O6mas dopmyna CpHzpsy COOH. Xwumuyeckue CBONCTBA KapOOHOBBIX KHCIIOT:
auccolManysi, oOpa3oBaHHME COJIEH, CIOXKHBIX 3(QUPOB, AHTUAPUIOB, aMUJOB,
XJIOPAHTUAPUIOB, HUTPWIOB. BakHeilme mNpeacTaBUTENIN: MypaBbUHAs, YKCyCHas,
MIPONTMOHOBAsA, MACJISIHAS, BaJIEpUaHOBasl, KAIIPOHOBAs, MAIbMUTUHOBAS, CTE€APUHOBAS.

OnHOOCHOBHBIE HempeJeJbHbIe KAPOOHOBbIE KHCJOTHI COAEPKAT B CBOEM
cocTaBe OJHY KapOOKCHW/JIBHYK TIpyNIy, a B paguKajle HMeeTcd OJHA WIHN
HECKOJILKO KPATHBIX (HEHACBHIIIEHHBbIX) CBSA3€I.

[To xapOOKCWIBHOW TpyNIie H3TH KUCJIOTHI MPOSBISIOT T€ *KE CBOMCTBA, UYTO U
Mpe/ieNIbHbIE OJITHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI: JTUCCOIMUPYIOT, 00pa3yloT COJIH,
aMUJIbl, TAIOTCHAHTUIPUBI, aHTUJIPUBI, CIIOKHBIE (PUPHI.

B panukane y HenpeaeabHbIX KapOOHOBBIX KUCIOT UMEIOTCS KpaTHBIE CBSA3U, OHU
MOTYT y4YacTBOBAaTh B PEaKIUAX: TUIPUPOBAHUS, TMPUCOCTUHEHUSI TaJOTCHOB,
rajjoreHBOJIOPOJIOB, BOJIbI, TOJHUMEPHU3ALMHU. Y  HENpeAeTbHbIX OJHOOCHOBHBIX
KapOOHOBBIX  KHCJIOT  KHUCJIOTHBIE  CBOMCTBA  BBIPAXXEHbI  CUJIbHEE, YeM Y
COOTBETCTBYIOIIUX MPEACIbHBIX KUCJIOT. ITO OOBSCHICTCS BIUSHUEM HENPEIETbHOIO
paauKaia Ha KapOOKCUJIbHYIO TPYIITY.

Baxxuenmmmu npeAacTaBUTENSIMU 3TOM ITPYIIIBI KUCIIOT SIBJISTFOTCSL:

O
Il
CH,=CH-C aKpuioBas
\
OH
O
/!
CH,=C-C METaKpUJIOBas
| \
CH; OH

C17H33COOH — onmennoBast, Cy7H3z;COOH — nunHoseBas, JUHOJICHOBasI—
C17H29COOH. Moutekyiibl KUCIIOT, COAepKalliue ABe KapOOKCHIIbHBIC TPYIIIIbI
Ha3bIBAIOTCS JBYXOCHOBHBIMH KapOOHOBBIMHU KHCJIOTaMH. PaznuyaloT mnpenesbHbIe
JIBYXOCHOBHBIE KUCIJIOThI, BAXKHEHIITUMHU MPEICTABUTEIIMUA KOTOPBIX SIBJISIOTCS:
COOH — COOH - masenesas; COOH — CH, — COOH — manoHoBas;
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COOH - CH; - CH; — COOH - saTapnas ; COOH — (CHy); — COOH — rirytapoBas u
ap. XUMHUYECKHE CBOMCTBA KUCIOTHI MPOSBISAIOT MO KapOOKCUIILHOW TpyMIe, HO OHU
MOTYT JaBaTh JBa BHJA COCAMHEHUM — KHUCIbIC, KOIA B PEAKLHUIO BCTYINAET TOJIBKO
oJlHa KapOOKCWiIbHasl rpymnmna, moiHsle , koraa ode rpynnsl — COOH Bctynaror B
pEeaKIHuIo.

J/IByXOCHOBHBIMH Helpee/JbHbIMH KApOOHOBBIMH KHCJIOTAMH HAa3bIBAKOTCH
COCIMHEHHUsI, B MOJIEKYJIe KOTOPbIX HMEITCH JABe KapOOKCH/IbHbIC I'DYNIbI, 2 B
paauKaJie — 0JHA MJIH HECKOJbKO HEHACBIIIEHHBIX CBA3Cil.

OCHOBHBIM TPEJCTAaBUTEIEM 3TOM TIPYyNNbl KHUCIOT SABJISETCS OyTEHIHOBAS

KHCJIOTA: HOOC — CH = CH — COOH.
J1J1st Hee BO3MOJKHBI JIBE MPOCTPAHCTBEHHBIC KOHPUTYPAITUH:
H-C-COOH HOOC-C-H
| |
H-C-COOH H-C-COOH
nucopma TpaHcgopma
MaJIeMHOBAasI KUCIIOTa dbymapoBas KucjaoTa

JIjis 3TON KUCIOTHI XapaKTepHbI BCE peaklnu KapOOKCUIbHON TPYIIIbI, HATUYNE
MIPOCTPAHCTBEHHOM M30MEPUM BIMSIET Ha CIOCOOHOCTh K OOpa30BaHUIO aHTUApPHIIA Y
MaJIEMHOBOM KHCJOTHI, B OTIMYKME OT (PpyMapoBoil. [lo MecTy pa3pbiBa JBOMHOI CBSA3M
IUISL 3TUX KHCJIOT XapaKTEPHbI PEaKIMU BOCCTAHOBJIEHUS, MPUCOEAUHEHUS TajJOr€HOB,
BOJIbl, OKUCJICHUS U T.JI.

Oco0Oyro rpynny KapOOHOBBIX KHCJIOT COCTaBIISIOT MPOU3BOJAHBIE OEH307a,
coJieprkalie KapOOKCUIIbHbIE TPYIIIbI, HEMOCPEACTBEHHO CBA3aHHBIE C YIJIEPOJHBIMU
aToMaMu O€H30JbHOIO KoJiblla. Takue KHUCIOThl Ha3bIBAIOTCA apOMaTHYECKUMU
KapOOHOBBIMU KHCJIOTaMHU. BakHEHIIMMM TpEeACTaBUTEISAMH SIBISIOTCS: OEH30MHas
U (prajeBble KUCIOTHI, KOTOPBIE COAEPKAT TPU U30MEPA, B 3aBUCUMOCTH OT IOJIOKEHUS
KapOOKCHUJIBHBIX TPYIIIL.

ApomaThdecKue KUCIIOThHI BCTYalOT BO BCE T€ PEAKLIMH, KOTOPHIE CBOMCTBEHHBI
M KHCIIOTaM XUPHOTO psja: JUCCOLMAIMs, 0Opa30BaHUE COJIEH, aHTUIPHUIOB, aMUIOB,
raJIOreHaHTUJIPUIOB, CIOKHBIX 3PUPOB, JeKkapOokcuiapoBanue. Ho y apomaTudeckux
KHCJIOT OoJblIas CTeNeHb JUCCOLMALMM, T.K. OEH30JbHOE KOJBIO 00sagaer
ANEKTPOPUIIBHBIM XapaKTEPOM U OTTATUBAs AJIEKTPOHHYIO IUIOTHOCTh Ha cels,
OCJIa0JISIET CBSA3b BOJIOPOA C KAPOOKCHIIBHOM TPYIIION.

Bomnpocs! Aj1s1 caMoCTOSATEIbHOM PadoThI

1./laTe Ha3Banus (TpuBnanbubie) o P.H. u M.H. cnenyronum kucnoram:

CH3 — CHZ — COOH 5 C17H33 — COOH
CH3 — CHZ — CH2 — COOH 5 C17H22 — COOH
@) CH, =CH - COOH
Il CH3; - CH =CH - COOH
CH;—-CH-C CH,=C - COOH
o |
CH; OH CHs
Cy6H3z; — COOH HOOC - CH =CH - COOH

Ci7H3s — COOH
HazBatb reomeTpuueckue n30Mepsbl.
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2.HammcaTth CTpYKTypHBIE (OPMYJIBI COCAMHEHHI: W30MACISHOW, M30BaJICPUAHOBOM,
2,3-TuMeTIII0OyTaHOBOM, JTUMETUITYKCYCHOM, METUIN30IPOIHITYKCYCHOM,
M30KaIlPOHOBOM, TJIyTapOBOM, JIMMETUIIAJIOHOBOM, 0,,0-TUMETUISTHTAPHOU,
2,3-TUMEeTUIIOyTaHOBOM, TE€KCATUOHOBON KHUCIIOT.

3.Ha3BaTp COEIMHEHUS, KOTOpPBIE TMOJYYAIOTCA NIPU OKHUCIEHUHU: MACISHOTO,
U30MACJISIHOTO, METWIIYKCYCHOTO  albJETHUJIOB, TE€KCAaHOHA-2, METHIITUIIKETOHA,
ATUIIU30IPONUIIKETOHA.

4 .Hamucatb CXe€Mbl PEAKIMd HUTPUIBHOTO CHHTE3a, B3SIB B KA4E€CTBE HCXOAHBIX
1-6pommnponan; OpOMUCTBIN ATHIT; 2-0pOM, - 2-METUIIIPOIaH.

S5.IlomyunTs SHTApHYIO M TJIYyTAPOBYIO KHCIJIOTBI  OKHCJIEHUEM JIBYX II€PBHUYHBIX
TJIMKOJIEN WM THAPOIU30M JUHUTPUIIOB.

6.Hanucars peakiiuy B3auMOJEHCTBUSA:

a)IIPONTMOHOBOM,  JUMETWJIYKCYCHOW,  IIIABEJICBOM,  MAJOHOBOH,  OCH30HHOM,
oprotepedraneBoit kuciaoT ¢ Ca(OH),;

0)macisHol u nzomacisiHou kucioT ¢ CaCO3; u NHj;

B)IIIAaBEJICBOIM M MAJIOHOBOM KUCIIOT ¢ 0JHOM 1 1ByMs Mojekyinamu NaOH;
I')IIPOITMOHOBOM KHUCIIOTHI M MPOMAHOJIa; YKCYCHOM KHUCJIOTHI U METUIITHIKApOUHOIIA,
M30MAacCIsTHOM KHCIIOTBI U ATAHOJIA; IIABEIEBOM U MAJOHOBOW KHUCJIOT C OJTHOM U JIBYMS
MOJIEKYJIaMH HM3OIPONMIIOBOTO CHHUPTA; TEpePTanieBOM KHCIOTBI C OJHOM U ABYMS
monekynamu HOCH, — CH, — OH.

7.Peakium  MOJlydeHUsT AaMUIOB KHCIOT W3 AaMMOHHMHHBIX COJIEM YKCYCHOW,
ITPONIMOHOBOM, N30MAaCIIIHOM KUCHO0T. Ha3zBars ux.

8.Hammcath peaknmuu ranoreHupoBaHus B npucyTcTBUM PCls KHCIOT: MacisiHOM,
MU30MAaCIIsIHOM, METUIIITUIIYKCYCHOM.

9.Peakiiuum OKHUCIIEHUS MYPaBbUHOM, MAacisSHON, H30MACISHOW, METHJIITHIIYKCYCHOM
KHUCJIOT: IIEPMAaHraHATOM KJIUs U IIEPEKUCHIO0 BOJOPO/A.

OKkcukuciiomol

OxkcukuciaoraMu (WJIM THUAPOKHMCIOTAMHU) HA3bIBAIOT COEIUHEHMS, KOTOpBIE
colepkaT B MoJieKysne U cnupToBblid ruapokcuia (-OH), m xkapOOKCHIIbHYIO TpyIITy
(-COOH), Hanmpumep:

CH, - COOH

I

OH OKCUYKCYCHas, TJIMKOJIEBast KUCJIOTa

o
CH; - CH - COOH
|
OH 0. — OKCUIIPOIIMOHOBAsA, MOJIOYHAs KUCIIOTa

[To MexayHapoIHOM HOMEHKJIAType Ha3BaHUS OKCHUKUCIOT O0pa3yloTcs IMyTeM
BBeJCHUS TpeduKca THIPOKCU- okcu-. Hampumep, TriaukosneBas Kuciaora —
OKCHATaHOBasi; O- M [3- OKCHUIIPONHMOHOBBIE KHCIOTHI — COOTBETCTBEHHO 2- U 3-
OKCHIIPOITAHOBBIE KUCIIOTBHI.

B cocraBe MosleKyl OKCHKHCIOT HMMEIOTCS CHUPTOBas M KapOOKCHUIIbHAs
IpynIbl, IO3TOMY BBEIEHBl NOHITHS OCHOBHOCTM M aTOMHOCTH. OcHO8HOCMb
OKCHKHUCJIOTBI OIpPEAESETCS YUCIOM KapOOKCHIIBHBIX TPYII, amoOMHOCHb — OOLIUM
YHCJIOM THAPOKCUIIOB, TO €CTh CBOOOIHBIX M BXOASIIUX B KAPOOKCHIL.
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Hampumep: CH; — CHOH — COOH - Mono4yHas KHUCIOTa SIBISIETCS
OJTHOOCHOBHOMW M JIBYXaTOMHOMN KUCJIOTOM.

N3ydyeHHe OKCHUKHCIOT TECHO CBSI3aHO CO CIHpPTAaMHM M C KapOOHOBBIMHU
kuciaoramu. [lpm 3TOoM HEOOXOOMMO 3allOMHMTH OINpEAENIEHUE, KIAacCU(pUKALUIO,
HOMEHKJIaTypy, CIOCOOBI NOJyYEHUsI 1 XUMUYECKUE CBOKCTBA.

Y OKCHKHCIOT OTMEYaeTcsl CTPYKTypHas H30MeEpHs, T.€. IO IIOJIOKCHHIO
TMJIPOKCWIIBHOM Ipynmbl OTHOCUTEIBHO KapOokcuiabHOW (o-, P-, y- ©U T.O.
OKCUKHCIIOTBI), a TaKK€ y MHOIMX OKCHUKHCJIOT HaOJt0laeTcs MpPOCTPAHCTBEHHAS
(3epkanpHasi) uU30MepHsi, T.K. OHM COAEPKAT ACUMMETPHUYECKMI artoM yriepoaa (y
KOTOPOT'O BCE YETHIPE BAJECHTHOCTH CBS3aHbI C PA3IMYHBIMM aTOMaMU WM TpynnamMu
aTOMOB). SIBIIASCH OJHOBPEMEHHO KHUCJIOTaMH U CIHPTAMH, OKCHUKHCIOTHI JIal0T
peaklny, Kak o KapOOKCHIIBHOM, TaK U MO CIIUPTOBOM IPyIIIIE.

OKCHUKHCIIOTBI MOXHO CYHTAaThb COCAMHEHUSMH C OU(PYHKIHOHAIBHBIMU
CBOMCTBaMHM, IIPM 3TOM YYWUTHIBATh B3aMMHOE BJIMSHUE TpyHn JApyr Ha apyra. [ns
pa3zieleHusl CMECH OKCHKHUCIOT YYMTBIBAIOT HMX OTHOLICHHE K HarpeBaHUIO IIpU
OTILIEIUIEHUU BOJBI OT O-, B-, Y- U T.JI. OKCUKHUCIOT. [lpyu HarpeBaHUM 0-OKCUKHUCIIOT U3
JABYX MOJIEKYJ 00pa3yeTcs JaKTU/I:

CH, - COOH+HO-CH, {° CH,—-CO-0
| | -2HOf | |
OH +  HOOC O - - — CO — CH; JaKTH[ TIUKOJIEBOH
KHUCJIOTHI
HpH HarpC€BaHHUHU B-OKCI/IKI/ICJIOT 06pa3y10Tc51 HCIIPCACIIBHBIC KUCJIOTBI:
y B a 4 3 2 1
HsC — CH, — CH- CH,- COOH | HsC - CH - CH = CH — COOH
| - HOH
OH
[Ipu HarpeBaHuu y-OKCUKUCIOT 00pa3yeTcs JTaKTOH:
CHs-CH — CH, — CH, — COOH CH; - CH - CH, — CH, — CO
[ | |
OH t° O ---mmmmmmmeeeee

_ o
Y-OKCBAJICpHAHOBAA KHMCJIOTA JIAKTOH BaJICPUAHOBOU KHCJIOTBI

OCHOBHBIMM MPEJICTABUTEISIMU OKCUKUCIIOT SIBJISFOTCS: TJIMKOJIEBasi, MOJIOYHAs,
OKCHUMACJISIHBIE , sI0JI0YHAs, BUHHBIC, INMOHHAS .

Hano ymets auddepeHimpoBaTh CTPOCHUE OKCUKUCIOT apoOMATH4Ye€CKOro psijaa
U (PEeHOJIOKHCIOTHI, UMEsI B BUJly, YTO THUIAPOKCUIIbHAS TPYyIIa B apOMaTHYECKHUX
OKCHUKHCIIOTaX HAXOAWUTCS B OOKOBOW menu, a y (hEHOJOKHUCIOT MPUCOSAUHSIETCS K
VTIEPOJTHOMY aToMy OEH30JhHOTO KoJiblia. Y (DEHOJOKUCIOT OTMEYaeTCs U30Mepus
MOJIOYKCHHS THIPOKCHIIa OTHOCHTENIBHO KapOokcuia (opTo-, MeTa-, rapa-).

HeoOxoaumo ysicHUTH 0O0mMe XUMUYECKHE pPEaKIUh, CBOWCTBEHHBIE Kak
apOMaTUYECKUM OKCHUKHCJIOTaM, TaKk W (PEHOJOKHCIIOTaM, a TaKXKe 3HaTh pPEaKIHH,
XapaKTEePHbIE TOJIBKO JJIsl TEX UJIU UHBIX OKCUKHUCIIOT.

OCHOBHBIMHM  TNIPEJICTABUTEISIMU  (DEHOJIOKUCIIOT —SIBISIIOTCS  CAJMITUJIOBAs |
rajioBasi KUCJIOTHI.
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Okcokuciiomol

AJbAETUIO- U KETOKUCIOTAMHM Ha3bIBAIOTCS COCIUHEHHUS, MOJIEKYJIa KOTOPBIX
COJIEPKUT KapOOKCUIIbHYIO U

O @) @) O
1 \ 1 1l
anpaerugayo ( -C ) win ketoHHyto (- C —) rpynmsl. Hampumep: C—-C CH;-C-C
\ I I\ I\
H O H OH O OH
TJIMKOJICBas KHUCJIOTa IMMPOBUHOTPaTHASA
AJIBACTHAOKUCIIOTA O-KE€TOKHCJIOTa

Heobxoaumo yCBOUTh HOMEHKIIATYPY OKCOKHCIIOT W 3HATh (POPMYJIBI OCHOBHBIX
MIPEACTABUTENEH: TTUKOJIeBas (INIMOKCAeBast) KUCIOTa, MTMPOBUHOTPAIHAS, 111aBEJIEBO-
YKCyCHasi, aleToyKcycHass u Ap. M3 mpou3BOAHBIX KETOKHCIOT OOJIBIIOE 3HAYEHUE
uMeeT 3THIOBBIN 3¢up aneroykcycHor kucnotsl: CHj3-CO-CH,-CO-OC,Hs Cnenyer
pazo0paThCsi C MEXaHW3MOM XMMUYECKHUX Peakluid, KETOEHOJIbHON TayTOMEpHUEH.

Bomnpocs! Aj1s1 caMOCTOSTEIbHOM PadoThI

1.Kakoii aTtom yriepoja Ha3bpIBaeTcss acumMMmerpuueckuM? OO003HAYUTH 3BE30UYKOU
ACHMMMETPHUYECKUM aTOM YIJIEpOJia B CIAEAYIONIUX COCAMHEHUSX:
CH; - CH - COOH CH; - CH - COOH HOOC - CH - CH - COOH

| | | |
OH OH OH OH OH

2.Uem omnpenensieTcs OCHOBHOCTb, aTOMHOCTh OKCcHKHCIOT? Hamucate ¢opmyny
TPEXaTOMHOM KUCJIOTBI, COJIEpKaIIeH 4 aToMa yriepo/a.

3.Hanucars peakiuio B3aUMOAEUCTBHUS (POPMANBIAETHIA C CHHUIBHOM KHUCIOTOH C
MTOCIEAYIOIIUM THAPOIU30M MOJYYEHHOTO COEAUHEHNS.

4 Hanucatb cTpyKTypHbIe (popMyiibl okcukuciioT coctaBa C4HgO3 1 Ha3BaTh uX.

5.B dWeM 3akimovaeTcs OKCUHHUTPWIBHBIM CHUHTE3 o-Ookcukucior? Hamucars
IIOCJIEA0BATEIbHBIE PEAKIIMHU TOJIyYEHUsI OKCUKMCIIOTHI, B3STh B Ka4€CTBE MCXOIHOIO
JTaHaIlb.

6.Kakue ¢yHKIMOHaNBbHBIE TPYMINbl COJIEPKAT OKCUKUCIOTHI? Hammcarh ypaBHEHus
peakuuii 00pa3zoBaHUsl MPOCTOTO M CIIOXKHOTO 3(UPOB M3 OKCUYKCYCHOM KHCIOTHI U
mporanonia-2.

7.Hamucath peakuuio STepudUKAIUU MOJOYHON KHUCIOTHI C JTHJIOBBIM CIIHPTOM.
[Toy4unTh BCE BOZMOXKHBIE 3(PUPHI.

8.HanucaTp peakiium a.-OKCUIIPONTMOHOBOM KHUCIIOTHI CO CIEAYIOIIUMH pEareHTaMu:

a) NaOH; ©6) HBr.

9.Peakuuu oKuciaeHus o- U 3 - OKCOMPOMMOHOBBIX KUCIOT.

10.Hamnncatp peakiny OKCHYKCYCHOM KHCJIOTHI CO CIEAYIOIUMH peareHTaMu:

a) PCls (u30m1T0K); 6) Ca(OH)5.

11.Hanucats cxeMy peakuuu OKUCICHUS S0JI0YHON KUCTOTHI.

12.Peakiiusi moJydyeHUs CI0KHOTO 3pUpa S0JI0UHON KUCITOTHI C METHIIOBBIM CITUPTOM.
13.Hamucath cxeMbl peaklMii, HCHOJb3ys KOTOPhIE MOXHO MOJIYYUTh SOJOYHYIO
KHUCJIOTY U3 SIHTApHOU.

14.Peakums ruaparanyv akpuiaoBOM KUCIOThl. HazBaTh MPOAYKT peakuuu.

24



15.1lpy HarpeBaHWM KaKUX OKCHUKUCIOT (o-, - wmam 7y-) 00pa3yloTcs JaKTOHBI?
IIpuBecTu npumep.

16.Hanucary cxeMy peakuuu, MPOUCXOAIIEH NpPU HArpeBaHUU [B-OKCHUKAIIPOHOBOM
KHUCJIOTHI (3-OKCUT€KCAaHOBOM).

Tema 3. YIJIEBOJbI
Pacnpocmpanenue ¢ npupooe u d6uonozuieckasn poib

VYTIIeBObI — BEIIECTBA, IMMPOKO PACTIPOCTPAHCHHBIE B MPHUPOJEC M HUTPAIOITUE
OYCHb OOJBINYI0 POJIb B TPOIECCaX KUBHEICATCILHOCTH J>KHUBBIX OPTaHU3MOB.
VYrieBoabl SABISIOTCS BaKHBIMM —MHUTATEJIbHBIMU BEIIECTBAMM JIJIi  YEJIOBEKAa U
KUBOTHBIX. M3 yrieBofoB, BXOISIIMX B COCTaB OO0OJOYEK PACTUTEIBHBIX KIETOK,
MyTeM XUMHUYECKOW TMepepadOTKH M3TOTOBISIIOT pa3IWYHble TKAaHHW, Oymary,
MCKYCCTBCHHBIE BOJIOKHA, B3phIBUATHIC BemiecTBa W T.0. K yriaeBomaMm OTHOCATCS
caxapa: BUHOTPAJIHbIH, TUIOJ0BBIN U T.JI., @ TAKXKE Kpaxmall, IIeJUTI0I03a U Jp.

Ha3Banue yrieBojbl BO3HUKIIO B CBSI3M C TE€M, YTO CHadaja ObUIM H3BECTHBI
JUIIh T€ TPEACTABUTEIIM 3TOTO Kiacca, KOTOPhIE 1O COCTaBY KakK OBl SBIISIOTCS
COEMHEHUSMU yTepoia ¢ BoJIoM, oTBevatomue oouiei popmyne C,(H,O)p,
(rnen=3,45uTt.n1.)

Ilonamue o pomocunmese

HepBOHaanIBHBIﬁ CHUHTC3 YIJICBOAOB IIPOUCXOOAUT 34 CUCT CBETOBOU OHCPI'UN U3
YIJICKHUCJIOTO I'a3a 1 BOJAbI B 3CJICHOM JIMCTC paCTGHHI?'I IIpY AKTUBHOM Yy4aCTHH 3CJICHOI'O
IIMI'MCHTAa XJ'IOpO(l)I/IJ'IJ'Ia. HpOHGCC 9TOT, Ha3BaHHBIM (l)OTOCI/IHTe3OM, ABIACTCA
OCHOBHBIM HCTOYHHKOM 06p330BaHI/I}I OPraHU4CCKUux COGI[I/IHGHI/Iﬁ Ha 3C€MJIC, a TaKXKC

CAMHCTBCHHBLIM HCTOYHHMKOM KHCJIOPO/Ja Ha HallIeH IIJIaHeTe:
CBECT

6CO, + 6H,O —>»C¢H1,04 + 60,
XJ10pouILI
B nanpHeimeM MOJIEKYIIbI TIHOKO3bI, BBIAEAS BOAY, IEPEXOIIT B Kpaxmall
n CgH12,06 — (C¢H1Os)n + NHO
Kpaxmai erko oTKpbIBaTh B JIUCTHAX C TIOMOIIBIO HOAHOM MPOOHI.

Benukuit  pycckuii  ydyensii-gusznonor K.A.TumupsizeB MHOro cjaenain B
pPa3bsICHEHUH CYIIHOCTH (DOTOCHHTE3a M pOJIM XJopoduiia B 3TOM HpoLEcce, OT
KOTOPOTO 3aBUCST BCE MPOSIBJIICHUS )KU3HU HA HAILICH IUIaHETE.

B nmanpHeliiem o0pa3oBaBIIMICSA B JIMCTE KpaxMaj IMOJ BIHsSHUEM (EepMEHTOB
CHOBA pacnajgaercs 10 MPOCTEUIIEro caxapa — IJIIOKO3bI, a IVIFOK03a KaK pacTBOPHUMBIN
B BOJIE YIJIEBOJ PA3HOCHUTCS PACTUTEIBHBIM COKOM ITO BCEMY PACTEHHUIO U CIIYKHUT TEM
OCHOBHBIM MaT€pHUajOM, U3 KOTOPOTO PaCTeHUE CUHTE3UPYET BCE, UTO HEOOXOAUMO IS
KU3HU (KUpbI, Oenku U T.0.) B TO e Bpemsi SBIsSE€TCA U MCTOYHUKOM DHEPIUH,
HEOOXOAMMOMN ISl OAJIEp KaHUs KU3HU. PacTeHue NBIINT, PU 3TOM TJII0KO3a CHOBA
okucysiercss 10 CO, u H,O. B pacreHun HenpepbIBHO COBEPIIAKOTCS JBa Mpoliecca:
ACCUMWJIALIUS U TUCCUMMIISILIASL YTIIEBOIOB.

OnbiTel akanemuka A.JI.KypcaHoBa ¢ MeUeHBIM YIJIEpOJOM IOKa3aid, 4TO B
YTIEPOTHOM MTUTAHUU PACTCHHM OOJIBIIIOE yUacTHe TPUHUMAIOT HE TOJIBKO JINCThSI, HO U
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KOPHH, MOTJIOIIAOIIME YIJIEKUCIOTY M3 MOYBBI U NEPENAIOIIME €€ B JUCThI U APYyrue
3€JICHBIE YaCTH PACTCHUM.

Caxap, oOpazoBaBumiics B JucThsax npu accuMuwiinuu CO; u3 atmocdepsl,
JBIKETCSI K KOPHSIM, B KOPHSIX PaCTEHHUH OH IIOJIBEPracTCs pacrany 10

O O
I
CH;-C-C
\
OH

MIAPOBUHOTPAHOMN KUCIIOTHI,
KOTOpas TOJ] BIMsIHHEM ()epMEHTa yJIaBIMBACT MOYBEHHYIO YTIIEKHCIIOTY, PEBPAIIasch
B
HOOC - C - CH, - COOH [IAaBEJIEBO-YKCYCHYIO KHCIIOTY

|
O
M OHA JIETKO BOCCTAHABJIMBACTCS JI0 SI0JJOYHOMN KHUCIOTHI
HOOC - CH - CH, - COOH
|
OH
OOGpazoBaBiiuecs B KOPHSX OPraHUYECKHE KHCJIOTHI, HECYIIHe ITOYBEHHYIO
YTJIEKUCIIOTY, TOJHUMAIOTCS BBEPX, 3/1eCh MO/ JACHCTBHEM JIeKapOOKCHIMPYIOIINX
(hepMEHTOB TIOYBEHHAs YIJIEKHUCIOTa OCBOOOXKIACTCA M CIYXKUT J00aBOYHBIM
HCTOYHUKOM JJIi CHHTE3a YIJIeBojJoB. YacTh 0Opa3oBaBIIMXCS  caxapoB BHOBb
HaIpaBJSICTCS B KOPHHU, YTOOBI 3aHOBO COBEPIIUTH KPYTOBOPOT M JOCTABUTH B JIUCThS
HOBBIE MTOPIUU YTIECKUCIIOTHI.
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Knaccuguxkauyus yeneeoooe

[lo wuucny yriaeBOAHBIX OCTATKOB, AaTOMOB VIiepojia, IO XapakTepy
KapOOHWJILHOM TPYMIbI, IO TUITY HUKINYECKOW CBSI3U aTOMOB, IO CTEMEHU CIOXKHOCTH
U CHOCOOHOCTM K peaKUuMU THUAposin3a (pacllCIUICHUIO TOJI JIEUCTBUEM BOJIbI)
YIJIEBO/IbI MOAPA3AeJISIIOTCS HA BE 00JIbIINE IPYIIIbI.

MoHocaxapuasl [Tonucaxapuabl
MOHO3BI MOJIO3BI
(pocThie caxapa) (cnoxxHbIE caxapa
\ 4 A 4
A 4 \ 4 v \ 4
Anbr03b1 Kero3bl HuskomonexyispHbie BricokomoneKysIpHbIE
caxaponomoOHbIe Hecaxaporono0HbIe
\ 4 v
\ 4
v A v A
Tpuo3sl
TerpossI Boccranasnusaro HeBoccranasiuba I'omononucaxa T'erepononuca
T1eHTO3BI ye onye pHUIBI Xapuabl
I'exco3sl

Puc. 1 Knaccuguxayus caxapos (yeneeo0os)

1. TIpocThie yriaeBoabl (MOHOCAXapUJIbl UM MOHO3bI) HE CIIOCOOHBI K PEaKIuu
rugposn3a. OHU TIPU KUIISTYEHUW C pa30aBJICHHBIMUA KHUCIOTaMH HE THAPOJIU3YIOTCS,
T.e. HE pacrnajarTcia Ha Ooisiee mpocThie coenuHeHus. K 3Toil rpymnme oTHoOcCSTCS:
TIII0K03a, (PPYKTO3a, TaIaKTO3a U IPYyTHeE.

2. Cii0:kHbBIE YriaeBoaAbl (MOJMCAXAPUIbl WM TOJIUO3bI) — TUAPOIUIYIOTCSA [0
IpOCTHIX caxapoB. OHU COCTOAT M3 HECKOJIBKHX OCTATKOB MOJIEKYJ MOHOCaXapHUIOB,
CBS3aHHBIX MeXAy coOoi. CrokHBIE caxapa TNMpH KUISYCHUH C pPa30aBICHHBIMU
KHCJIOTaMH TTPUCOCIUHSIOT BOAY U PACHISIUISIOTCS Ha IPOCThIE caxapa. B 3aBucumocTr
OT YKcIia MOHOCAXapUA0B, 00PA3yIOIINXCS PU TUIPOIU3E OJHON MOJIEKYJIIbI CII0KHOTO
caxapa, pa3nuyaroT: Jucaxapuibl (caxapos3a, MajbTo3a, Tperaigosa, JIaKTo3a,
nenodunosa), Tpucaxapuasl (paddunoza), monucaxapuabl (Kpaxmal, KieTdaTka,
TJTUKOTEH).

IMonucaxapuabl, B CBOIO OYEPEb, PA3JCISIIOTCS HA JBE TPYIIIIHI:
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a) HU3KOMOJICKYJIIPHBIE, TPEICTABUTEIIEM KOTOPBIX SIBIISIETCS CBEKJIOBUYHBIN
caxap;
0) BBICOKOMOJIEKYJISIDHBIE , HAITPUMED, KpaxMaJi U LeJUTH0JI03a.

Ilpocmoie yeneeoovl (mMonocaxapuowvl, MOHO3bl)

[To 4wuciy aroMoB yriepoAa, HaXOASNIUXCS B MOJIEKYyJIe MOHOCaxapuna,
pazimmuarT: 6uo3bl (C,H403), Terpo3sl (C4HgO4), menTo3br (CsHipgOs), rekcos3b
(Ce¢H1206) u rentossr (C7H1407).

Haubonpliiee 3HaueHWE W PpacOpOCTPAHEHHE B TIPUPOJIE HMEIOT 2eKCO3bl
(rmoko3a, (pyKTo3a, MaHHO3a, rajakTo3a) u nenmosvt (puéosa, puodyJo03a,
Ae30KCcupud03a, KCU103a, apaduHo3a).

Du3uueckue ceoiicmea Mouocaxapudoe

Monocaxapuabl NOpPEACTaBIAIOT COOOH  TBepAble BEIIECTBAa, CIOCOOHBIE
KpUCTaJUIM30BaThCSA, XOpPOIIO pacTBOPUMBI B BOJIE, IJIOXO — B CHOUPTE U HE
pacTBOpsIIOTCS B ddupe.

PacTBOopbl MOHOCaxapuaoOB, CIIOCOOHBIX NEPEXOIUTh B LMKIWYECKYIO (opMmy,
UMEIOT OJJHY MHTEPECHYI0 OCOOEHHOCTb: OHM O00JIaJal0T ONTHYECKON aKTHUBHOCTBIO,
KOTOpasi IO MEPE CTOSHUSL ITUX PACTBOPOB U3MEHSETCS 10 TEX IOP, ITOKA HE JOCTUTHET
OTpeAeNeHHONW (11 Ka)KJOr0 MOHOCAaxapuja) BEIMYMHBL. JTO SIBJEHHE U3MEHEeHUsl
ONTHYECKONl AKTHBHOCTH CBEKENMPHIOTOBJEHHOI0 PAaCcTBOPa MOHOcaxapuaa a0
NMOCTOSIHHOIO YIJIa BPAlleHUs HOCUT HA3BAHWE MYTaAPOTAIUM.

MyrtapoTanusi 0OBsCHAETCS TEM, YTO B pacTBOpe oAHa (popma MOHOcaxapuia
MOCTENIEHHO MEPEXOAUT B Apyryro. B pesynbraTe B pacTBOpe OyayT HaXOAUThCS 00€
(dbopmbl MOHOCaxapuaa (o ¥ ) 1 MeXAy HUMU YCTAaHOBUTCS OINPEIECICHHOE PABHOBECHE.

Xumuueckue ceoiicmea Mouocaxapum)e

XVMMHUYECKHE CBOMCTBA MOHOCAXapuIOB OOYCIIOBIEHBI pa3sHOOOpazueM (opm
MOHOCaxXapu0B U (PYHKIIMOHAIBHBIX IPYII B HUX (Ta0I. 2).

Tabnuma 2.

XHUMUYECKHE CBONCTBA MOHO3 (MOHOCAXapHIOB)
Ilo anpaernaHoOM rpynne ITo keTorpynne I1o ciupTOBBIM Ipynmam
1. Oxucnenue (MATKUMHU U 1. C Cu(OH), -
CUJIBHBIMH OKHCIIUTEIISIMU ) KaueCTBEHHAs
a) Ag,O KkadyecTBEeHHBIC peakuus
peaKuuu 2. Oxucienue
6) CU(OH)2
2. [IpucoennaeHue 1. [IpucoenuaeHME 3. O6pazoBanue >3(hupoB
a) H, a) H, a) MPOCTBIX CO CIIUPTAMU
0)HCN 6) HCN 0) CIIOKHBIX C KUCIOTaMU
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Baoicnennumue nonamus

ACUMMETPUYECKUI atom yriepoma — aTOM, CBSI3aHHBIH C YeTBHIPHMS
Pa3JIMYHBIMA ATOMaMU WJIU TPYIIIaMi aTOMOB.

['JIFOKO3A — JI(+) - BUHOTpaIHbIi caxap, B OOJIBILIOM KOJIUYECTBE COJIEPHKHUTCS
B pPaCTCHUSIX M >KMBOTHbIX. OHa HAXOJUTCS B COKE BUHOTPaAJa, B JPYTUX CIAIKHX
IJI0/1aX, & TAaKK€ CEMEHAaX, JUCThIX, KOPHAX, I[BeTaX. B KMBOTHBIX OpraHu3max OHa
COJICPKUTCS B KpOBHU, TUM(E, KUAKOCTH CITUHHOTO MO3ra. B HUYTOKHBIX KOJMYECTBAX
IJII0KO3a MMeeTcd B 4enoBeueckod Moue. CojaepikaHue TIIIOKO3bI B MOYE PE3KO
YBEJIMUMUBACTCS TIPU TaK Ha3bIBA€MOU caxapHoil 0osie3HH, nocturaet unoraa 12%.

I'AJTAKTO3A (anmpgorekcos3a) - BCTpedaeTcsi B MPUPOJIE B BHUJE JUcaxapujia
(MoyouHOTO caxapa, JlakTo3bl). Kpucramimyeckoe BEMIECTBO CIAJAKOTO BKyca. XOpPOIIOo
pacTBOoprMa B BOJE.

I'NIMKO3UbI — gBAsAOTCA NOPOU3BOAHBIMU  YIJIEBOJOB, MOJYYEHHBIMU
3aMEIIEeHHEM aTOMOB BOAOPO/1a B IIMKO3UHOM TMIPOKCHIIE.

JANACTEPEONU3OMEPBI — mapa crepeon3omMepoB, XapaKTEpU3YIOIIMUXCA Y
OJIHUX AaCUMMETPUYECKHUX  aTOMOB YIJIEpOJia OJWHAKOBBIM IPOCTPAHCTBEHHBIM
PaCIOJIOKEHUEM aTOMHBIX T'PYII U B3aUMHO PaCIOJIOKEHHBIM — Apyrux. Hampumep:
III0K03a — IMACTepeon30Mep MaHHO3bl. CBOMCTBA IMACTEPEOU3OMEPOB PAZITUYHBI.

MVYTAPOTALINA — U3MEHECHHE OIITHYECKOM AKTUBHOCTH
CBEKETPUTOTOBJIEHHOIO BOJHOIO pacTBOpa caxapa, CBA3aHa C TEM, YTO B pacTBOpE
CaxapoB TIOCTENEHHO YCTAHABIMBAETCS PABHOBECHE MEXKIYy TayTOMEpaMH —
[UKJIAYECKUMH, THAPATHON U alUKIMYECKUMH (DopMaMu, Kaxaas U3 KOTOPBIX HUMEET
CBOE YJIEJIbHOE BPAILECHNUE.

MOHOCAXAPUJIbI — yrieBojbl, KOTOpbIE HE CIHOCOOHBI TUIPOIU30BATHCS C
oOpaszoBaHueM 0o0Jjiee TPOCTHIX YTIECBOIOB.

OIITUYECKHUE HN3OMEPBI — wmonekynbl, oTiuyarommecs Ipyr OT Jpyra
TOJBKO TEM, YTO OHM SIBJISIFOTCSI HECOBMECTHUMBIMU 3€PKAIBHBIMU OTPAXKEHUSIMHU JIPYT
npyra. PacTBopel MX BpalaloT IJIOCKOCTh MOJISIPU3AIMU MPOIYCKAEMOTO 4epe3 HHUX
JIMHEWHO MOJISIPU30BAaHHOTO CBETA B Pa3HbIE CTOPOHHI (BJIEBO, BIPABO).

TTOJIYALIETAJIBHBI THUJAPOKCHJI — TuApOKCHN, BO3HMKAIOIIMI IIPH
o0pa3oBaHUM IUKIWYECKON (IOTyaleTaabHoi) (GopMbl caxapa M3 albJ0- WU KETO-
rpynn. OH Ha3bIBa€TCS €I TJIMKO3UIHBIM THIPOKCUIIOM. [IOJISIPU3OBAHHBIN
CBET — »/1eKTpOMarHuTHOE U3yYE€HHUE, BOJIHBI KOTOPOTO PACHPOCTPAHAIOTCA B OJIHOM
IIJIOCKOCTH.

[TMPAHO3A — Monekyina caxapa B opMe HIECTUWICHHOTO ITUKJIA.

PAIIEMAT — ontudecku He AEATENbHBIA PacTBOP, COCTOSIIMNA W3 PaBHOTO
KOJINYECTBA MOJICKYJI ONITUYECKUX aHTUIIOOB.

PUBO3A — anpionenTo3a. BXoauT B cOCTaB HYKJIEMHOBBIX KHCIIOT.

TAYTOMEPUS — saBnenne camonpou3BOiIbHOM (COOCTBEHHOM) M30MEpHU3ALUU
BEILECTB.

OPYKTO3A — mnonossiii caxap. Haxoaurcsa Bmecte ¢ J[-TJIFOKO30M BO MHOTHX
cmankux miogax. Cmech paBHBIX KoiaumdecTB JI-GppykTo3sl u J[-TIFOKO3BI COCTaBISET
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riaBHyr0 4acTh (80%) mena. OHM BXOJAT B COCTAB TPOCTHUKOBOI'O caxapa W MHYJIMHA.
@pyKTO3a 3HAYUTENIBHO ClIAILE caxapa.
OYPAHO3A — monekyina caxapa B popMe NATHUICHHOTO ITUKIIA.

Hucaxapuowt

Jucaxapuapl - 3TO CIOXHBIE YIIEBOABL, MOJIEKYJIBI KOTOPBIX COCTOST M3 JABYX
OCTATKOB MPOCTHIX caxapoB. K HUM OTHOCAT HIMPOKO PACHpPOCTPAHEHHBIE BEILECTBA:
caxapo3y, MajbTO3y, JAaKTO3y, Tperaiody u npyrue. Ilo cTpykType OHHU SBISAIOTCA
IPOCTBIMU dPHUpaMu, 00pa30BaHHBIMU OTHSTHUEM MOJIEKYJIBI BOJABI OT JBYX MOJIEKYII
IIPOCTBIX CAXapoB.

Cxema 00pa3oBaHusi JUCAXAPOB
0-TJIIOKO3a + O-TJIF0K03a, CBA3h - 1,4 ---ManbTo3a =
B-raroko3a + B-riroko3a, cBs3b $-1,4 ---11em100103a - |BoccTaHaBIMBAIOIIME AUCAXAPHUIBI
o-TJII0KO03a + B-ranakrosa, cBasb -1,4 ---nakrto3a - —
a-TroKo3a + B-ppykTosa, cBs3b a- 1, -2 ---caxapo3a-HEBOCCTAHABIMBAIOIIHE

Jlucaxapuspl MOXHO paccMaTpuBaTh Kak  IJIMKO3WAbI, OOpa30OBaHHBIC
3aMelIeHHEeM aTOMOB BOJIOPOJia TJIMKO3UJIHOTO THUAPOKCHUIIA OCTAaTKOM MOHOCaxapu/a.
Hwxe npuBoagrcst popMyIibl HauOOJI€€ 4acTO BCTPEUAIOIIMXCA JUCAXapUIOB.

Maasto3a (CyoHy,0;1), wim cosiomoBblid caxap. Hasanue npowuzonuio or
JatuHckoro maltum - comog.

[Ipu 0O6pa3zoBaHUKM MaJIBTO3BI 3a CUET JABYX T'MAPOKCHIBHBIX Ipymm (B Gopmyiax
MOYEPKHYTHI) BBIACISIETCS MoJieKyia Boabl. OCTaTKu MOHOCAaxXapuaa COSIUHSIOTCS 3a
CYET OCBOOOJIMBIIIUXCS BaJICHTHOCTEH.

Jlaktoza (C,H»,011), mnm moouHBIA caxap. Ha3panue mnpousonuio ot
natuHCcKoro laktum - wmomoko. Jlakroza comepkutrcs B Mosioke (4-5%), orcrona
Ha3BaHWE MOJIOYHBIN caxap. OH SIBISETCS MUTATEJbHBIM MPOAYKTOM g aereu. [lo
CTPYKTYyp€ JaKTOo3a MpeACTaBisieT co0oil 1,4-TanakTo3uI0TIII0K03Y, T.€. TJIIMKO3UIHBIN
TUAPOKCUJ TaJlaKTO3bl Y4YacTBYET B BBIJICJICHUU BOJIb, a Y IJIFOKO3bl Y4YacCTBYET
TUAPOKCHUII, PACTIONOKEHHBIN Y YETBEPTOIrO aToMa yrjiepoa.

[Ipu oOpa3oBaHWM MaJIbTO3bI U JIAKTO3bl B PEAKIIMH BBIICICHUS BOJbI yUaCTBYET
TJIMKO3UIHBIM THUAPOKCUI OJHOW MOJIEKYJIbl MOHOCaxapuaa, a y Jpyrom OH
coxpansieTcsl. Takou THII CBSI3U HA3bIBACTCS MaJbTO3HBIM. Jlucaxapuibl, MOCTPOECHHBIE
10 MaJbTO3HOMY THUIY, B BOJHBIX PACTBOpax HaXOJATCS B IMHAMUYECKOM PaBHOBECUU
C OTKPBITOM PopMOii.

Caxapoza (C;,H2,011), WM TPOCTHHUKOBBI MW CBEKJOBHYHBIN caxap.
Caxapo3sa coiepKUTCS B JIUCThAX, COKE U IJI0JIaX MHOTUX pacTeHui. OcoOOEHHO OOTraThI
ero caxapublii TpocTHUK (14-16%) u caxapnas cBekina (16-20%), U3 KOTOPBIX OOBIYHO U
MOJIy4arT caxapo3y. MoJiekylia €€ COCTOUT U3 OCTATKOB O-TJIFOKO3BI U B-PppykTo3bl. 10
CTPYKType OHa sBisieTcs 1,2-raoKo3ua0(ppyKTO3u10M.

Tperano3a (CpH,,011) , rpubHoii caxap. OH coaepxutcs B rpubax (orcroma
€ro Ha3BaHHE), CHOPbIHBE M HEKOTOPBIX OakTepusx (Oaumiiax Mmpokasbl), 00JagaeT
cinagkuM BKycoM. [1o cTtpykrype saBnsiercs 1,1-rimoko3ua0TIFOKO3UI0M.

[Tpu o6pazoBanuM Tperanao3bl MOJIEKYJIA BOIBI BBIJCISICTCS 32 CUET TNIMKO3UTHBIX
TUAPOKCUTIOB JIBYX MOJIEKYJl TJIFOKO3, a Tpu OOpa3oBaHMM caxapo3bl — 3a CUeT
TJIFOKO3UTHOTO THUPOKCHIIA TIIOKO3bI (hPYKTO3UAHOTO — (PpyKTO3bl. TakoW THUI CBSA3U
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Ha3bIBAIOT TPerajo3HbIM. B nucaxapuaax, MOOCTPOEHHBIX [0 JAHHOMY THIY,
TJIMKO3UIHBIE U (PPYKTO3UAHBIE THIPOKCHIIBI HE COXpaHsoTca. B cBsi3u ¢ 3TuM B
BOJHBIX PAcTBOpax OHM HE O0pa3yIOT OTKPBITHIX (aJbAECTUAHBIX WU KeTo) GhopM W,
CJIE0BATEIBHO, HE NPOSIBISAIOT CBOKWCTBA, XapaKTEPHbIE I alblo- U Ketorekcos. [Ipu
TUAPOJIM3E caxapo3bl 00paszyroTrcss Mojekynbl J[-rmoko3sl U [-GbpykTo3bl, 4YTO
CONIPOBO’K/IAETCSI U3BMEHEHNUEM HANPABJIEHUS yIJIa BPAILIEHUS — UHBEPCHUEH:

H,0O
Caxapoza > JI-tmoko3a + JI-gpykTo3a
(@np) (@np)
a-+66,5° +52,3° -93°

IUAIIEBOU caxap

cymmapHoe Bpamenue — 40,7°

Honucaxapuowt

[Tonucaxapuabpl MPEACTABISIOT COOONW  BBICOKOMOJICKYJISIDHBIE — BEIIECTBA
(monekymnsipHas macca ot 20000 mo 1000000 u Bbimie). MoseKkynbl MOJIMCAXaPUI0B
MOYHO paccMaTpUBaTh KakK MPOAYKT MOJUKOHJICHCAIIMU MOHOcaxapuioB. [Ipu nmosnom
TUAPOTU3E B KUCIOW cpele OHU o0pa3yloT MOHO3bl. Te u3 HuX, KOTOpble 00pa3yloT
OJIHYy MOHO3y (MOHOCaxapuj), Ha3bIBAIOTCS TrOMOMOJMcAXapuaHbIMu. Eciu
oOpa3zyeTcsi CMech IByX WJIU 00JI€€ MOHOCAXapHJI0OB — 3TO FeTePoNnoJIuCcCaAXapUAbI.

K romomnonucaxapugam OTHOCSATCS Kpaxmai (aMuii03a, aMUJIONEKTHH), TIIMKOTEH,
LEJUII0NI03a, MWHYJIHMH; K TeTeponojmcaxapuiam FEMULIECIUTIONO03bl, KaMeJH,
MHOTOYHUCJICHHBIC TMOJIMCaxXapuabl MUKPOOpraHu3mMoB u jpyrue. O6mias dopmyria
noscaxapuaoB (CgHioOs),.

Kpaxman

Kpaxman mpezacrasisier coboit Oemnblii TOPOIIOK, HE PACTBOPUMBINA B XOJIOHOM
BOJI€ M 00pa3yroLInid KOJUTOUIHBIN pacTBOp — B ropsiveil.

Crpoenne. Kpaxman — npupoassiii nonumep. OH COCTOUT U3 MOJUCAXAPHUIOB
NBYX TUMOB: amMuio3bl (15-25%) u amunonexktuna (75-85%). AMuiioza npeacraBiisieT
coOOl JIMHHYIO JIMHEWHYIO ILI€Nb OCTAaTKOB 0-/[-TJIIOKO3bI, COEIMHEHHBIX Yepe3
KHCIIOPOJHBIE aTOMbl B TOJOKeHHH 1,4 (pacTBOpUMBIM Kpaxmai). AMUIONEKTUH
COCTOUT TaKK€ M3 OCTaTKOB 0-JI-TJXOKO3blI, HO MMEET pPa3BETBICHHOE CTPOCHHUE.
OO1ee 4MCIO TIIOKO3HBIX OCTATKOB B MOJIEKYJIE Kpaxmalla MOXKET JIOCTHraTh Oosee
6000. ®parMeHT TUHEHHON CTPYKTYpPhI Kpaxmaiia BBITJISIAUT CIACAYIOIUM 00pa3oM.

CH,OH

-0

H

OH
XUMH4YECKHEe CBOMCTBA.
TUAPOJIU3YETCS C Pa3pbIBOM

Ilpy HarpeBaHMM B KHUCJIOM CpeAe Kpaxmall
cBs3ed Mexay ocrtatkamu J[-rimrokossl. [Ipu stom
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oOpa3yercs psl MPOMEXKYTOUHBIX MPOAYKTOB (AEKCTpUHBI, ManbTo3a). KoHeuHBIM
MIPOJYKTOM THIIPOJIN3a SBIISIETCS TJIFOKO3a!
H, t
(C¢H1005)n + nH,O — n CgH1,06
AMwio3a JaeT ¢ HWOJOM CHHEE OKpallMBaHWE, AMUJIONEKTHH OKpPAaIIUBACTCS
HOJIOM B KpacHOBAaTO-(MOJICTOBBINA I[BET. JTO KAaYECTBEHHAsI PEaKlUs Ha KpaxMmall U
Hox.

I'nuxoren
['nmukoreH — 3TO <«GKUBOTHBIM Kpaxmam». OH OTKIaJbIBacTcsl B IIEUYECHH U
4acTUYHO B Mblax. [leuenp MoxkeT coaepxars 10 20 BECOBBIX MPOLIEHTOB TJIMKOT€HA.
MHoro riMkKoreHa B ycTpuiax. ['JMKoreH mnpeacraBiseT coOoil aMopdHBIA Oebli
nopo1uiok. B ropsiueit Bosie pactBopsieTcsi, 00pa3ysi KOJUIOUIHBIA PacTBOp, C HOJAOM JaeT
KpacHOBaTo-0ypoe okpammuBanue. [Ipu ruaponusze gaet J-rirokosy.

Nuyaun
[Tonucaxapua 3eMIIIHOM rpylu (TonuHamMOypa) U KiyOHel reopruHa — aHajor
KpaxmMalia, TOCTPOCHHbBIA U3 ocTaTKOB [[-ppykTo3sl. OH ruaponusyerca B Gppykrosy. B
OTJIMYHE OT OOBIKHOBEHHOI'O Kpaxmalla, B TOpsiuei BOJE BIIOJHE PACTBOPHUM, C MOAOM
WHYJIMH HE JaeT OKPALLIMBAHUS.

eunrono03a

[lenmrono3a (KIeT4aTrka) — OCHOBHOE BEILIECTBO PACTUTENBHBIX KIeTOK. OHa
MIPEACTABISIET COOOM TBEPIOE BOJOKHUCTOE BEIIECTBO, HE PAaCTBOPUMOE B BOJE, HO
pacTBOPUMOE B aMMHAa4YHOM pacTBope ruapokcuaa meau (1) (peakrus LBeiinepa).

Crpoenue. llemmonosa — npupoaueil nonuMmep. B ortinmume ot kpaxmana, ee
MOJIEKYJIBI COCTOST TOJBKO M3 JIMHEHHBIX LIENei, colepKalluX OCTaTKHU [-TIIOKO3bI,
KOTOpbIE€ CBsi3aHbl yepe3 1 u 4 yraepoaHsle atombl. UMCIO TIIIOKO3HBIX OCTATKOB B
MoJsiekyae MoxeT gocturarb 12000. @parMeHT JIMHEWHOW CTPYKTYpPhI LIEJIIIOJIO3bI
BBITJISLUT CIEAYIOIINM 00pa3oM:

CH,OH

Bomnpocs! 111 caMOCTOSITEJIbHOM PadOTHI

1.OnTrueckas nzomepust. Kakoit aTom yriepojia Ha3pIBaeTCsl aCUMMETPUUYECKUM?
2.Knaccudukaryss MOHOCAXapHI0B.

3.Uto ob6o3nawator cumBosbl J| m L, a Takke 3Haku (+) u (-) mepea Ha3BaHUEM
MOHOcCaxapuaoB?
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4.Hanucate Ha3BaHHs IIecTd TayTOMepHbIX (opm J[-rimoko3sl. B yem 3akmrouaercs
SBJICHHE TayTOMEpUn?

5.0TMuue riaroKo3uIHOTO THAPOKCHIIA OT JPYTHX CHUPTOBBIX THAPOKCUIIOB.
6.Hanucatb cTpykTypHbI€ (MpOeKIMOHHBIE) hopMyIbl o - U B- JI- prubo3bsl. OTMETUTDH B
TUX (HOpMyJIax aCUMMETPUYECKHUE YIIIEPOJHBIE ATOMBI.

7.Yto Takoe MyTapoTalus U 4eM OHA 0ObACHAETCA?

8.Uto takoe snumepsl? [Ipusectu mpumep.

9.Hamucath ctpykTypHbIe (hopmynbl TayToMepHbIX (opM [[-GpyKTO3bl (OTKPBITYIO H
MMPaHO3HBIE), HA3BaTh HX.

10.Cxema NpOMBIIIIEHHOTO CIIOCO0a MOTYYeHHUSI TITIOKO3BI.

11.0cymiecTBUTh mepexoi W HamucaTh B BHUAE MPOCKIIMOHHBIX U TMEPCHEKTUBHBIX

dopmyn:  o-Jl-rmrokonupanos3sl 2 JI-rioko3a 2 f-J[-riIoKonupaHos3bl.

12.CouproBeie cBoiicTBa caxapoB. HamucaTe ypaBHeHust peakuuii oOpa3oBaHHS
bpykT030-6-hocdara u ppykroso — 1,6-nudocdara.

13.Kakue xuMHUUYeCKHE CBOICTBA TJIIOKO3bl  MOATBEPXKAAIOT €€: a)allbJeTUIHYIO;
O)cnupToByto  mpupony? JlaTb  OTBeT, CONpOBOXKAAasi €ro  YpaBHCHUSIMU
COOTBETCTBYIOIINX PEAKLINN.

14.Yem OTAMYAOTCS BOCCTaHABIMBAIOIINE IUCAXapHIbl OT HEBOCCTAHABIIMBAKOLIUX?
[IpuBectu npumep.

15.YpaBHeHue cuHTE3a qucaxapuaa —1akTo3bl(MOJIOUHOro caxapa). Kakas cBsa3b Mex Iy
MOHOCAaxXapuJamMu B JIAKTO3€?

16.B gem 3akmtouaercs nHBepcusa caxapa? YTo Takoe MHBEPTHBIN caxap?
17.YpaBHeHue cuHTE3a ManbTO3bl (CONOAOBOro caxapa). Kakas CBsS3b MeEXIy
MOHOCaxapujamu B MajabTO3€?

18.1Tonmucaxapuapl. Uem oTiamyaeTcs 1Mo CTPOSHUIO KieTyaTka oT kpaxmana? Hanummre
LHUKJINYECKHe POPMYJIbl YHACTKOB MOJIEKYJ KJIETUATKH U KpaxMmaJa.

19.Kakue mpoaykTsl oOpa3yroTcs Mpu TUIApoiu3e KietyaTkd. Hamucath ypaBHeHus
pEeaKIMK IMOCTENEHHOT0 THIPOJIN3a TpUCaXapHaa.

20.0nucatp cocTaB U CBOWcTBa TIiIMKOTreHa. Hamucath ypaBHEHHE peaklIUH
o0pa3oBaHMsI MaJIbTO3bl U3 TJIIOK030-1-hocdara u o-J[-rroko3bl (Ipu TON peakiuu
BhIZIENIsIETCsl cBOOOAHAsS (hochopHAs KUCTIOTA.

Tema 4. ASBOTCOAEPKAIIUME OPTAHUYECKHUE COEJUHEHUSA

K HMM OTHOCSITCS aMUHBI, aMHJIbI KUCJIOT, aMUHOKHUCIIOTBI, OEJIKH.

AMHUHBI — OpPTaHUYECKHUE COETUHEHUS, KOTOPbIe 00pa3yroTcs MpU 3aMEUICHUU
aTOMOB BOJIOPOJAa B MOJIEKYJIE aMMHMAaKa Ha yIJIEBOAOPOAHBIN paaukai. [Io kommnyecTBy
3aMEILEHHBIX aTOMOB BOJOPO/ia B aMMHUAKe aMUHBI €T Ha IIEPBUYHBIC, BTOPUYHBIEC U
TpetuuHble. HeoOXonumo ysCHUTH KIacCU(pHUKALUI0O aMHUHOB B 3aBUCHUMOCTH OT
XapaKTepa yriaeBOJOPOAHOIO paauKaia (aMUHBI dKUPHOIO U apOMaTHYECKOr0 pAa).

IIpy u3y4eHMM XMMHYECKMX CBOMCTB aMMHOB HAJ0O 3HATh, KaK pPEarupyroT
aMUHBI C BOJOW M KHMCIIOTaMH, M3YyYUThb PEaKUUU OOpa30BaHUS KUCIBIX M CPEIHUX
COJIEH.

AMMHBI, TaK XK€ KaK U aMMHakK, 00J1aJlaloT OCHOBHBIMU CBOMCTBaMH, KOTOPbIE
O0OyCJIOBJIEHbI HAJM4YMEM Yy a30Ta CBOOOJHOW B3JEKTPOHHOW Mapbl, MPUTATHBAIOLIEH
IIPOTOH.
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AMUHBI KHUPHOTO psifa Oojiee CUJIbHBIE OCHOBaHHs, 4YeM aMMuak. boiee
CHJIbHAS LIEJIOUHAs PEAKIUsl BOJHBIX PACTBOPOB aMUHOB OOBSICHSIETCS MOJIOKUTEIHHBIM
UHAYKUMOHHBIM  BJIMSHUEM QJIKWIBHBIX PAJUKAIOB, 3a CUET YEro IOBBIIIAETCS
AJIEKTPOHHAsI IUIOTHOCTh y aroma a3zoTa. HyXHO 3HaTh, Kak BeayT ceOs aMUHBI C
a30THCTON KHUCJIOTOM, TaK KAk 3Ta peakuus SBISETCS XapaKTEpHOM JUIsi HUX U JIaeT
BO3MOKHOCTb ~OTJIMYUTh I[E€PBUYHBIC, BTOPUYHBIE U TPETUYHBIE aMUHBL. Y
apoMaTHYECKUX AMHMHOB OCHOBHBIE CBOWCTBA BBIpAaXEHbI cjlabee, 4eM Yy aMHHOB
KUPHOTO psAJa, TaK KaK CKa3bIBACTCs BIMSIHUE OCH30JIbHOTO KOJIBLIA.

AMMIBI KHCJIOT
AMHIaMH Ha3bIBAIOT MPOHU3BOAHBIE KHUCIOT, KOTOPHIE MOJYy4YarOTCs U3 HUX B
pe3ynbTaTe 3aMelIeHUs THAPOKCUIIa B KapOOKUCIBHOU rpyIie Ha amuHorpynmy — NHy,

O O
Il Il
R-C — R-C
\ \
OH NH,
KHCJIOTa aMuJl
AMHIIBI KUCJIOT HA3bIBAIOTCA OOBIYHO IO TEM KHCIOTaM, OT KOTOPBIX OHH
MIPOU3BOJIATCS.
Hanpumep:
O O
Il Il
H - C amua mypaBbunoit kucnotsl (popmamun)  CHz; — C amupg yKCyCHOM KHCIIOTBI
\ \
NH, NH,
ModeBrHA WM TTOJTHBIN aMUJ YTOJBHON KUCIIOTHI UM KapOamu g
HoN — C — NH;
I
O

MoueBuHa SIBIAETCS OCHOBHBIM MPOAYKTOM JAE€3aCCUMMWISILIMMA a30TCOICPIKAIIUX
BEIIECTB B )KUBOTHBIX OPraHU3Max.

B TeueHne cyTok opraHusM 4eaoBeKa BhIACISAET ¢ MOUYOU 28-30 r MOUEBHUHBL.

MoueBruHa HAaXOIWUT WIMPOKOE IIPUMEHECHHE B KA4ECTBE IPOJIOHTHPYIOLIETO
a30THOTO yJA0OpeHus: U J0OaBOK K KOpMaM KBAaYHBIX JKUBOTHBIX KaK JIOMOJHUTEIbHBIH
MCTOYHUK HEOENKOBOro a3oTra. MoOUYEBMHA TaKXKE CIY)KHUT HCXOJHBIM CBHIPbEM JIJIS
CHHTE3a IUIaCTMACC M HEKOTOPBIX JIEKAPCTBEHHBIX BELIECTB, MCIIOJIB3YETCA IIPU
Mpou3BOACTBE TepOuIaoB. [ToaTOMY ee Tpou3BOAIT B OONBIINX KOJTHYECTBAX.

AMMHOKHCJIOTDI, HOJUIENTH/IbI, 0eJKH
Amunoxuciomet
[Ipuctynas K M3y4eHUI0 aMHUHOKHUCIIOT, CJIEIyeT 0OpaTUTh BHUMaHUE Ha TO, YTO

X MOXXHO pacCMaTpuBaTh Kak MPOU3BOJHBIC KAPOOHOBBIX KUCIIOT, B YTIEBOJAOPOTHOM
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panukaie KOTOpPHIX aTOMBI BOAOPOAA 3aMEIICHbl Ha OJHY WU 0ojiee aMHHOTPYIMI
(-NHy).

[Ipy wu3yyeHUHM aMUHOKUCIOT CJEIYEeT YSICHUTh HX HOMEHKIATYpY,
KJIacCU(UKAIIMIO U CTIOCOOBI MOJIYYeHUS], HY)KHO YMETh MHUcaTh (JOPMYIIbl BAXKHEUIINX
AMUHOKHUCJIOT.

[Ipy u3ydeHHH H3OMEpUM  AMHUHOKHCIOT HEOOXOJIMMO 3HaTh H30MEPHIO,
CBS3aHHYIO C TOJIO)KEHHUEM aMHHOTPYIIbI (0- - U Y-aMHUHOKHUCIIOTHI), U ONTHYECKYIO
M30MEpUIO (TPUPOJHBIE AMUHOKHCIIOTBI OTHOCSTCS K L-psny).

AMMHOKHCIIOTBI, KOTOpPbIE HE CHHTE3HPYIOTCSI B OpraHU3M€ IKUBOTHBIX,
HA3bIBAIOTCS HE3aMeHMMbIMHM. AMUHOKUCIIOTHI B O€JIKaX CBSI3aHbl MENTHIHOM CBSI3BIO.

HyxHo oOpatuTh BHUMaHHE Ha TO, YTO B MOJIEKYJIE aMHUHOKUCIOTHI UMEIOTCS
nBe (YHKIMOHAIBHBIC TPYIIBL: KapOOKCHIbHAs M amMuHHAas. KapOokcui — HOCHTENh
KHCJIOTHBIX CBOMCTB, aMHHOIPYIIa — OCHOBHBIX CBOMCTB, MO3TOMY aMHHOKHCIOTHI
ABJISIIOTCS. B OJIHO M TO >K€ BpeMs KHUCIOTaMHM M OCHOBAHUSIMU, T.e. 00JajaroT
ampoTepHbIMU cBoMcTBaMU. Hy)XHO yMeTh mucaTh JUCCOLMAIIMI0 aMUHOKHUCIIOTHI KaK
ampotepHoro coeauHeHusa. CneayeT 3HaTh XapakTepHble JUIsI AMHHOKHUCIOT
XUMHUYECKHUE CBOMCTBA: 00pa30BaHUE a) BHYTPEHHUX CoJiel, 0) coieil ¢ KUCIoTaMu U
OCHOBaHUSIMH, B)3(pUpOB, ') ENTUIOB.

AMMHOKHCIIOTBI COEUHSAIOTCS IPYT C IPYTOM IENTUIHOU CBA3BIO:

O H
|
R-C-N-R

Coeaunenue, 00pa30BaHHOE ABYMsI aMUHOKHCIIOTAMH, Ha3bIBAIOT JUIEITUIOM.
VYBenuuuBas 4MCIO aMHHOKHCIIOT, ITOJIy4aroT TPUIIENTHJ, TeTpanentua v T.0. Ecioum
quciao aMuHOKUCIOT cBbime 10 m  pmo 5000, TO coeauHEHUS HWMEHYIOTCA
NOJIMINEeNnTHIAMH.

[TonmunenTuapl Ha3bIBalOT MO TEM AMMHOKUCIOTaM, KOTOpPHIE €ro 00pa3yloT,
TOJIbKO Yy Ha3BaHMUsS AMHHOKMCIIOTBHI, KapOOKCWJIbHAsl TpyINa KOTOPOl y4yacTBYET B
00pa3oBaHMUU MENTUTHOMN CBsI3H, CYDDUKC -uH MEHSIOT HA -1,

benku BXOIAT B COCTaB BCEX JKHUBBIX OPraHW3MOB W MPEACTABISIOT COOOM
OuonoauMepsl  o-aMUHOKUCIOT. HeoOxonumo pa3o0parbcsi B CTPOEHUH OENKOB,
Kiaccupukanuu (IpoCThle W CIOXKHBIC) U B (PU3MYECKUX M XUMHUYECKUX CBOMCTBAX.
OcCHOBHBIE KaueCTBEHHbIC peaKkUuu Ha Oenku (OMypeToBas, KCaHTOINPOTEHHOBAs,
HUHTUJIPUHOBAS U T.].).

Bomnpocsl AJ151 caMOCTOATEIbHOM PadoOTHI

1.JlaTh Ha3BaHUA CJIECAYIOIIUM COCAUHECHUSIM: CHj; CH;
| |
CH3—CH—CH3; CH3—CH2-C-CH3; CH3—C—CH3
| | |
NO, NO, NO,
2.Hanucatb cTpyKTypHbIe (HOPMYJIIBI CAEAYIOMINX COCAMHEHUI:
a) 2 - HUTpOOyTaH;
0) 2 - HUTpO - 4,4 - TUMETHIITICHTaH; 4 - HUTPO - 2 - TICHTEH;
B) 2 - HUTPO - 3,5 - TUMETUJITEKCaH.
3.I1ony4uTs u3:
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a) 1 - xyopripornntana — 2 - HUTPOIIPOIIaH;

0) HUTPOATaH U3 OPOMHUCTOTO ITUIIA;

B) U3 COOTBETCTBYIOIIETO TAJIOT€HOMPOU3BOJAHOIO 2 ~-HUTPO -3 - METHIIOYTaH.

4.Kakoe coeiMHEHUE JIeTye HUTPYETCs B ycaoBusix peakiuuu Konosanosa H-Oyran wnu
2-Mmetunnpornan? Hamucath ypaBHEHUs peakliii, Ha3BaTh MOJyUYECHHbIE BELIECTBA.
5.4ro Takoe amuibl KHCIOT? HamumcaTe ypaBHEHUs peakuuili oOpa3oBaHUsS aAMHJIOB
YKCYCHOM, IMMPOMTUOHOBOM, MACIISTHOM KUCIIOT.

6.C TOMOIIIBIO KAaKNX PEAKIIUN MOXKHO MOJYyYUTh MOYEBHUHY ?

7.Hanmcatp peakuuio ruIpoin3a MOYEBHUHBI.

8.Uto Takoe 6mypet? Kakue ycnoBus HEOOXOAUMBI TSl pEAKIINH €T0 TOTydeHUs?
9.Hanmcars peakuuio oOpa3oBaHUs LUAHYPOBOM KHUCIOTHI NPU HArPEBAHUU TPEX
MOJIEKYJI MOYEBUHBI.

10.Kakue coeaumHeHuss  Ha3bIBalOTCS ~ aMUHOKuUcioTramu? I[lpuBecTn mnpumepsl
KHCJIOT.

11.Hanucate CTpyKTypHBIE (OPMYJIBI CIEAYIONIMX COEIUHEHUMN: ajaHuHa, 2-
aMUHOOYTaHOBOM KUCJIOTHI, 3-aMUHO-2-METUJINPONAHOBON KUCIOTHI.

12.113 2-0kcuOyTaHOBOM KUCIIOTHI MOJYIUTH 2-aMUHOOYTAaHOBYIO .

13.Ucxong u3 anUTUICHA MOJYyYUTh YKCYCHYIO KHUCIOTY, 00paboTaTh €€ aMMHUAKOM U
MOJIy4YeHHOE coeiMHEHne HarpeTh. Ha3BaTh Bce MOJTydYeHHbIE BEIIECTBA.
14.IloaBepruyTh HArpEBaHHUIO O, -, -0- AMUHOBAJIEPUAHOBYIO KUCIIOTY.

15.Hanucate peakuuio 00pa3oBaHUS JAUKETONUIIEpa3WHa IIPU  HArpeBaHUU
AMUHOIPOIMOHOBOM KHUCIJIOTHI.

16.Hanncate ypaBHEHHE pEaKIUU TMOJY4YEHUS] 2- aMHHONPONAHOBOW KHCIOTHI
HCIIOJIb3Ysl B KAYECTBE MCXOJIHOTO BELIECTBA MPOIMAHAIIb.

17.. Kakue BemecTBa 00pa3yroTCsl IpH HarpeBaHUW aMHHOKHCIIOT aJlaHWHA W BajuHa?
Hamcats paBHEHMS peakiui.

18.Hanucate  ypaBHEHUs pEaKUUid TOJIYy4YeHUS  JUINECHTUIOB: | )rIULMI-TIIMIUH,
2)anaHWI-TJIULHH.

19.Kak B3auMOACHCTBYIOT M30MEpHBIE aMUHOKHCIOTH cocTtaBa C3H;NO, ¢ azotucToii
kucioToi? HanucaTe ypaBHEHHS peaklnii.

20.IlpuBenuTe ypaBHEHHs pPEakUUM, NPOUCXOMAIIMX IPU HATPEBAHUU H30MEPHBIX
amuHokuciioT coctaBa C,HgNO,.

Tema 5. TETEPOLHUK/IMYECKUE COEAUHEHUSA

leTepoumkiinyeckne coeIMHEHHs] — 5TO COCIWHEHUS, COAEpIKAIINE B CBOHMX
MOJIEKyJIaX IHMKJIbI, B 00pa30BaHUM KOTOPBIX KPOME aTOMOB YIJiiepoja, MPUHUMAIOT
yuactue u atombl apyrux anemeHToB (N, O, S u ap.).

['eTepoLUKINYECKUE COETMHEHUS ITMPOKO PACIIPOCTPAHEHBI B IPUPOAE U UMEIOT
Oompilioe OWoJoTHYECKOe 3HaueHue. Hawnbosiee BaXHBIMU IS KUBOW MPUPOIBI
SBIISIIOTCS T€TEPOLMKIIBI, KOTOPHIE BXOJAT B COCTaB HYKJIEMHOBBIX KHCIIOT, (JEPMEHTOB,
BUTAaMUHOB, XJOopoduiuia, TeMoriioonHa W JApyrux coeAuHeHuid. M3ydenwue
reTepOLMKIOB HYXKHO HauyuHaTh C nuppoia. OOpaTuTh BHHMaHUE Ha YCUIJICHHE
OCHOBHBIX CBOWMCTB MUPPOJIUIMHA, IOJYYEHHOTO IPU BOCCTAHOBJICHUM MHUPpOJIA
BOJIOPOJIOM.

Baxnoe 3HaueHHe UMEET MIECTUWICHHBIH TeTePOIMKI MUPUIUH, TTPOU3BOIHBIM
KOTOPOTO sABJIseTCsl BUTaMUH PP (aMu1 HUKOTUHOBOM KUCIOTHI).
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Heo0xoaumo 3HaTh CTPOEHUE TETEPOLUKIIOB C JABYMsI aTOMaMH a30Ta B KOJbLE
MUPUMHUINHA W TypHHA W WX TMPOU3BOAHBIX. YCBOWTH CTPYKTYpPHBIE (OpPMYIIbI
IUTO3WHA (2-OKCU-0-aMUHONMUPUMUIMH), ypanuia (2,6-THOKCUITUPUMUIUH), TUMHHA
(2,6-1MOKCH-5-MeTHIMUPUMHUINH), aJeHnHA (6-aMHUHOMYPHH) W T'yaHHHa (2-aMHHO-6-
okcunypuH). [lepeuncieHHble COeIMHEHUS HA3bIBAIOTCS a30THUCTHIMU OCHOBAHUSMHU U
UMEIOT OYeHb Ba)XXHOE OHOJIOTMYECKOE 3HAayeHue, Tak Kak c pubo3or (mwiu
N€30Kcupr0030i1) 1 octaTtkoM (HOChHOPHON KHUCIOTHI OHM COCTaBISIOT HYKJICOTHIIBI.
[locnenHue BXOAAT B COCTaB OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX (PEPMEHTOB,
KOHTPOJUPYIOIIUX TMpolecChl JbiXxaHuss u QorocuHTe3a. M3 MOHOHYKIECOTHIOB
MOCTPOEHBI MOJIEKYJIbl HYKIEHMHOBbIX KuciaoT: PHK, xotopeie ocymecTBisitor
ouocunres 6enka, u JIHK, oO6ycnoBnuBarorias nepenady HacaeACTBEHHBIX TPU3HAKOB.

Crnenyetr pazo0OpaTbCs B CTPOEHUHU, BUAAX HYKJIEMHOBBIX KHUCJIOT W UX POJU B
KU3HENIEATEIbHOCTH )KMBOTHBIX. 3HaTh, yeM oTiinyarorcs no crpoenuto JIHK ot PHK

(Tabm. 3).

Tabmuna 3
Crpoenne JJHK nu PHK

Hyxneunosas | Caxap OcHoBaHus Heopranunuec
KHUCJIOTa Kasl KHCJIOTa
JAHK JHe3okcupubo3a Anennn |I'yanun |[uto3un |Tumun  |H3PO,

(A) @) 1) (T)
PHK Pu6o3za Anennn |['yanun Hurozun  |Ypauun |[HzPO,

(A) @) D )

Bomnpocs! Aj1s1 caMOCTOATEIbHOM PadoThI

1. Hanucats cTpykTypHbI€ (hOpMYJIIBI COEAUHEHUN: a)2,5-1uMeTIIIPypaHa;
0)2-6pomTrodena; B)2,2- IMMETUINUPPOIIA; T')2- aMUHOTTUPUINHA;

1) B-mupuanHCYIbGOKUCTOTHI; €) 4- HHI0IKApOOHOBOW KHCIIOTHI.

2.Hanucats TayroMepHbie (GOPMYIBL: a) 2- aMUHONIUPUIUHA; 0) 4- OKCUTTUPHUINHA.
3.amucath ypaBHEHUE PEaKuu CyJIbPUHUPOBaHUS 2- MeTUIIdypaHa.

4 HanucaTh ypaBHEHHE peEaklMd THapoiiu3a BUTamMuHa PP (HUKOTHMHOMEN),
IIPUMEHSAEMOTI0, KaK POTUBOAINIEPTHUECKOE CPEACTBO.

5.Hamucary crpykTypHyto dopmyny 2,6- aHOKcUNypuHa (KCaHTHMHA), KOTOPBIM
ABJISIETCS] CUJIBHOJEHCTBYIOUIUM BO30YAUTENIEM LIEHTPAIbHOW HEPBHOM CUCTEMBI.
6.Hanucarp peakuuto oOpa3oBaHMsl THCTAMUHA, HWIPAIOMIETO BAXKHYIO pOJb B
CTUMYJIALIMM  COKpAlIEHUs  TJIAJKOM  MYCKYJaTypbl, U3  COOTBETCTBYIOLIEH
AMUHOKHUCIIOTBHI.

7.I'eTepoayKCUH(MHIOIMUIYKCYCHAsT ~ KHUCIIOTa)  SIBJIIETCS  CTUMYJATOPOM  pPOCTa.
Hanwucats peakiuto ero B3aumoericteus ¢:1)NH; ; 2)PCls.

8.Kakue npoayKThl MOKHO MOJYYUTh IPU THAPUPOBAHUM NUPpOIa?

9.CpaBHUTH OCHOBHBIE CBOMCTBA MUPPOJIA U TUPPOJIUIMHA.

10.Hamucatp muist pypaHa peakiiui HUTPOBAHUS, allMUIMPOBAHUS, THAPUPOBAHUS.
11.Hamucatp peakiuio o0pa3oBaHus TUNENTHAA U3 ABYX MOJICKYJ TpunTo(daHa.

12 . Hamucatp B3auMopeiicTBue TpuntodaHa ¢ : a)CONSIHOW KHUCIOTOM; 0) METHIOBBIM
CIIUPTOM.

13.Hamucatp peaknuto Bzaumoeicteus ¢ NaOH ypamuna, Tumuna, iurasusa.
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14 . Hanucatb cTpyKTypHBIE (OPMYJIBI BCEX BO3MOXKHBIX M30MEPOB /AJIsi METUI(ypaHa,
MeTUITHO(dEHA, METUIITUPPOJIA.

METOJUYECKHUE YKA3AHMS IO BBIIIOJHEHUIO KOHTPOJILHOM
PABOTBDI 11O JIMCHUIIVIMHE «OPTAHUYECKASA XUMMU S

B cootBercTBUM C y4eOHBIM IJIAHOM IO JUCHUILIMHE «OpraHuyecKas XUMUs»
BBITIOJHSIOTCSL JIBE€ KOHTPOJBHBIX PaOOTHI BO BTOPOM U TPETHEM CEMECTpE OO0ydYeHUs
COOTBETCTBEHHO. K HamMcaHWIO KOHTPOJBHON padOThl HAI0 MPUCTYNHUTh IOCIE
MIOJIHOTO M3YYEHHs Kypca IO YYEOHHMKY B COOTBETCTBUM C NPOrpaMMoi U
METOANYECKUMU YKa3aHUAMHU.

Kontponbhuast paGoTta BbIMOJHSETCS B OTHENbHON Terpaau. llpu odopmienun
paboThl BOMPOCHI KOHTPOJBHOTO 3aJaHMs MEPENUCHIBAIOTCS MOJIHOCTHIO B TETPadb C
yKa3aHHEM HOMepa BoIlpoca B cOOTBETCTBMM ¢ mmdpom. [locie kaxaoro Bompoca
JAETCAd YETKUM U SCHBIM OTBET. YPAaBHEHUs PEAKLMM 3alUCBIBAIOTCA CTPYKTYPHBIMU
dbopMysiaMy 1 HaMMEHOBAHMSIMH BCEX BEILLECTB [0 CUCTEMAaTUYECKOW HOMEHKIATYpE, C
YKa3aHUSAMU yCIOBUHM IIPOBEIACHUS PEAKLUN.

B konne paboTel HEOOXOAMMO MPUBECTU CIHUCOK YYEOHMKOB, UCHOJIb30BAaHHBIX
IpPU BBINOJHEHUN KOHTPOJBHOW palbOThl, C yKa3aHMEM aBTOPOB U Troja H3JaHMUs;
MIPOCTABUTH IATY OKOHYAHHSI padOThI, PaCIUCATHCA.

BapuaHTbl KOHTPOJIBHBIX 33/IaHUN MTPEACTABICHBI B TA0J.3.

CryaeHThl ONpeeNsoT BApUAHT 33JlaHus M0 JABYM IMOCIeIHUM Hudpam mudpa.
Hanpumep, s mmgpa 1123 Homepa BOIpocoB HaXoAT Ha nepecedyeHur Hugpsl 2 1mo
ropusoHraau ¢ uudpoi 3 no Beprukaau. Ito Borpock 3, 11, 30, 39, 45, 57, 68, 78.

Tabauma 4
Homepa BonpocoB 1yisi KOHTPOJLHOM PAa0dO0ThI 10 OPraHUYECKOM XUMHHU

Tpemmoc [Mocneansist nudpa mudpa

TeHAA 0 1 2 3 4 5 6 7 8 9
dpa

mmdpa

0 6,18,26, | 3,15,29 10,11,22 | 1,13,21, | 517,27, | 7,19,25, 9,12,23, 4,16,28, | 2,14,30, | 8,20,24,
40,41,55 | 37,48,58 | 31,4551 | 35,46,59 | 39,50,56 | 34,4254 | 32,44,52 38,4957 | 36,47,60 | 33,43,53
65,75 67,78 70,71 69,80 65,76 63,74 61,72 66,77 68,79 62,73

1 7,17,24, | 414,27, 1,11,30, | 2,12,29, | 6,16,25, | 8,18,23, 10,20,21 515,26, | 3,13,28, | 9,19,22,
35,47,53 | 38,44,60 | 33,41,55 | 40,42,58 | 36,46,52 | 34,48,52 31,50,51 37,4551 | 39,4359 | 32,49,54
65,74 68,77 61,80 70,79 66,75 64,73 62,71 67,76 69,78 63,72

2 8,16,25, | 513,28, | 2,20,21, | 3,11,30, | 7,15,26, | 9,17,24, 1,19,22, 6,14,27, | 4,12,29, | 10,18,23,
34,5052 | 37,4759 | 32,44,56 | 39,4557 | 35/49,51 | 33,4453 | 33,4354 36,48,60 | 38,46,58 | 31,42,55
64,73 70,76 62,79 68,78 67,74 65,72 63,80 66,75 69,77 61,71

3 9,20,28, | 6,17,23, | 3,12,27, | 4,15,22, | 8,18,29, 10,14,24 | 2,11,26, 7,18,30, | 5,16,21, | 1,13,25,
33,46,51 | 36,4258 | 32,50,54 | 38,44,56 | 34,45,60 | 31,47,55 40,49,53 3541,59 | 37,43,57 | 39,48,52
70,72 65,75 64,78 67,77 69,73 61,71 63,79 68,74 66,76 62,80

4 10,17,25 | 7,14,21, | 4,20,29, | 5,18,23, | 9,16,30, | 1,12,26, 3,11,28, 8,15,24, | 6,13,22, | 2,19,27,
31,3560 | 35,4157 | 40,49,53 | 37,4355 | 33,4756 | 32,46,54 | 39,4852 34,4458 | 36,42,56 | 38,50,51
61,71 64,74 70,71 66,76 62,72 67,80 69,78 63,73 65,75 68,79

5 1,14,21, | 8,17,30, | 5,11,25, | 6,20,28 10,15,26 | 2,13,22, 4,12,24, 9,18,29, | 7,16,27, | 3,19,23,
32,4859 | 34,4356 | 39,48,58 | 36,42,54 | 31,4458 | 40,45,60 | 38,49,53 33,46,57 | 3541,55 | 37,47,53
69,80 63,73 67,76 65,75 61,75 68,79 66,77 62,72 64,74 70,78

6 2,14,27, | 913,22, | 6,20,28, | 7,11,24, 1,15,21, | 3,17,25, 5,19,29, 10,16,27 | 8,12,23, | 4,18,26,
39,49,58 | 33,5055 | 38,47,57 | 35,41,53 | 32,48,57 | 36,44,59 37,46,58 31,4356 | 34,42,54 | 40,45,60
69,79 62,72 66,75 64,74 70,80 69,78 65,76 61,71 63,73 67,77
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7 3,13,23, | 10,19,28 | 7,11,26, | 8,14,30, | 2,12,22, | 4,16,27, 6,18,25, 1,20,21, | 915,29, | 5,17,24,
36,4257 | 39,4954 | 31,46,58 | 34,47,52 | 37,4356, | 35,4158 | 32,44,60 38,50,55 | 40,48,53 | 33,4559
62,78 61,71 65,74 63,73 61,79 63,77 66,75 70,80 62,72 64,76

8 4,15,26, 1,18,24, | 8,19,30, | 9,12,25, | 3,14,23, | 5,20,21, 7,13,27, 2,17,22, 10,11,29, | 6,16,28,
37,4556 | 39,50,53 | 36,41,60 | 33,48,51 | 38,46,55 | 39,44,57 35,42,59, 32,4754 | 31,49,52, | 34,43,58
67,77 66,80 68,73 62,72 63,78 70,76 64,74 64,79 61,71 65,75

9 518,22, | 2,16,25, | 9,15,23, | 10,13,30 | 4,11,28, | 6,19,29, | 8,14,30 3,20,28, | 1,17,24, | 7,12,21,
38,4555 | 40,4858 | 33,4451 | 32,49,60 | 40,4756 | 37,4154 | 36,43,52 39,46,57 | 31,50,59 | 35,42,53
66,76 69,79 62,72 61,71 67,77 65,75 63,73 68,78 70,80 64,74

Bonpocs! AJ1s1 BBINOJIHEHUSI KOHTPOJIbLHOU padoThl Ne 1

1.OCHOBHBIE  TOJOXEHUS  TEOPUH  CTPOEHUS  OPraHUYECKHX  COEAMHEHUH
A. M. bytneposa. Hanumre gpopmyssl Bcex M30MEPOB reKcaHa.

2.Y1rneBoJopoaHbIE paauKaibl, UX HOMEHKIaTypa. Hamummre ¢opmMynsl H30MepoB
OKTaHa C MATHIO aTOMAMH YTJIepoJa B IVIABHOW 1N, 0003HAYbTE B HUX IEPBUYHBIE,
BTOPUYHBIE W YETBEPTUYHBIE aTOMBI  yIJIepoAa, JaWTe HAUMEHOBAaHUE IO
CHUCTEMAaTU4YECKON HOMEHKJIATYpe.

3.M3oMepust mpenenbHbIX M HENpEAENbHBIX yrieBoaopoaoB. Hamummre ¢opmyssi
n30MepoB yrieBonoposa CsHip 1 Ha30BUTE MO CUCTEMAaTUYECKONH HOMEHKIIATYpE.
4.I'omosiornyeckre psAapl B OPraHMYECKOM XUMUM HAa  NPUMEpPE YIVIEBOJIOPOJIOB.
VYKaxure, Kakue W3 INPUBEACHHBIX COCAUHEHUU SBIIIOTCS IOMOJIOTAMHU, a KaKHe —

HN30MCpPaMu:
a) CH3 — CHZ — CH3, 6) CH3—CH = CHz, B) CH3 —CH2 —CH2 —CHg, F) CH3s — CH — CH3,

|
CH;,

,Z[) CH2 = CH—CHZ—CH3, e) CH3 —C= CH2

|
CH;,

5.M3omepus apoMaTHyecKuxX YriieBoopoaoB. Hanummure Gopmyibl H130MepoB ABYX- U
Tpex3aMelIeHHbIX OeH301a.
6. XUMHUeCKHEe CBOMCTBA MPENETbHBIX YTIEBOA0POA0B. UTFOCTpUpyiTE 3TH CBOWCTBA
Ha TMpUMEPE COOTBETCTBYIOLIMX YypaBHEHWH peakuuil MeraHa. Kakoe mpakTtuueckoe
MIPUMEHEHNE UMEIOT MPOAYKTHI PEaKIUii?
7.XMMHYECKHE CBOMCTBA ATUIICHOBBIX YIJIE€BOJOPOAOB. MiumrocTpupyite 3TH CBOMCTBA
Ha [MpUMEPE COOTBETCTBYIOLIMX YPAaBHEHNUN PEAKIIUM ITEHA.
8. Xumnueckue CBOMCTBA AllETUIICHOBBIX YIJIEBOIOPOJIOB. Hanummwure
COOTBETCTBYIOIIME YpaBHEHUS peakuuii s 3ThHa. Kakas peakuus Ha3bIBaeTCs
peakuuei Kyueposa?
9.XuMHYECKHE CBOWMCTBA JHEHOBBIX YIJIEBOJOPOJOB C COIPSIKEHHBIMU CBS3SIMU.
Hanummre XapakrepHble ypaBHEHUs peakuui Juis Oytaauena-1,3.
10.Xumuyeckue cBoicTBa OeH30ja. Ha kakue Tpymmbl JeisSTCs BCE 3aMECTHTENH TI0
XapaKkTepy CBOEro Hampasistomero aedctsusa? lcexoas u3 OeH3oma, MOMYYUTE:
a) M-OpOMHHUTPOOEH30J1, 0) 0- U MT-OPOMHUTPOOEH3OI.
11.Couptel, ux knaccudukanus. Hamummure dopmynsl uzomepos cnupra C4HgOH,
JaiTe HAaUMEHOBAHMSI IO CHCTEeMATHYECKOW HOMEHKJIAType, YKKHUTE MEpPBUYHBIMN,
BTOPUYHBIN U TPETUUHBINA CIIUPTHI.
12.B 4yem OTaMuMe MEPBUYHBIX M BTOPUYHBIX CIIUPTOB MO XMMHUYECKUM CBOWCTBAM?
OTBeT NOATBEPAUTE COOTBETCTBYIOIIUMH YPABHEHUSAMHM PEAKLIMIA.
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13.XuMHuueckue CBOMCTBA JBYXaTOMHBIX M TPEXAaTOMHBIX cnupToB. Hanummre
KaueCTBEHHYIO PEAKIIUI0 HA MHOTOATOMHbBIE CIIUPTHL.

14.01uure B CTPOCHUU apOMATHYECKUX CIUPTOB U (peHosioB. Kak 3To oTpakaeTcs Ha
UX XUMUYECKHX CBOMCTBaX? OTBET WIUTFOCTPUPYUTE COOTBETCTBYIOIIMMHU YPAaBHCHUSIMU
peaKIuu.

15. TuMosn — aHTUCENTHUK, TPUMEHSETCS MPU KEITYJOUHO-KUIIECYHBIX 3a00meBanusx. K
KaKOMY KJIACCYy OPTraHMYECKUX COEIMHEHHI OH OTHOcUTCc? Kakue TUNbl XUMUYECKHX
peaKuui JUIsl HEro XapaKTepHbI?

16.Homenknatypa u u3omepusi anbAeTUA0B M KeToHOB. Hamummure dopmyisl Bcex
M30MEPHBIX albJETUI0B U KETOHOB cocTaBa: CsHipO, HA30BUTE 1O CHCTEMATHYECKOU
HOMEHKJIAType.

17.CiocoObl  MOJly4eHUsI  aJbJETUJIOB M KETOHOB.  OTBET  MOJATBEPIUTE
COOTBETCTBYIOIIUMHU YPABHEHUSIMU PEAKIIUIA.

18.Xumuyeckue cBOMCTBA anbAerua0B. Hanummre ypaBHEHHs peaklyii, XapaKTEPHBIX
JUISl YKCYCHOTO aJlbJIeTU/a.

19.Xumunyeckune cBOMCTBA KETOHOB. OTBET WMIUIIOCTPUPYHTE YPABHEHUAMHU PEAKLIUN C
ALETOHOM.

20.ITouemy y anpIErusIOB U KETOHOB MPOSBISIIOTCS CXOOHBIE XMMUYECKHE CBOMCTBA?
Hanumwure ypaBHEHUS! peaklifil, KOTOPbIE MOTYT MPOTEKATh KaK C allbJIETUAMHU, TaK U
C KETOHAMM.

21.Knaccudukaiys, HOMEHKIATypa U CIIOCOOBI MOTyYeHUs KapOOHOBBIX KUCIIOT.
22.XUMUYECKHE CBOMCTBAa MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha
pUMepe YKCYCHOM KUCIOThl. Hanmummre ypaBHEHHE peakuuu 0Opa30BaHUs CIOXKHOTO
a¢upa U3 yKCYCHOM KUCIOTHI ¥ MPOTIAHOJI-2.

23.XUMHUYECKHE CBOMCTBAa MPEIEIbHBIX JBYXOCHOBHBIX KApOOHOBBIX KHCIOT Ha
IpUMepe MIaBesIeBOM KUCIOThl. HanummuTe ypaBHeHHE peakiii 00pa30BaHusl CI0KHOTO
a¢upa U3 MaBeICBON KUCIOTHI U MPOMAHOII-2.

24 T'eomerpuyeckas (IMC- W TpPaHC-) M30MEpUs Ha mnpumepe (PymMapoBOW KHUCIIOTHI.
Hamummre ypaBHeHHWe peakiuu oO0pa3oBaHHsS CIIOKHOTO ddupa u3 ¢ymapoBoit
KHCJIOTBI U TIPOTTAHON-2.

25.M3omepuss U XUMHUYECKHE CBOMCTBa (prasieBbIXx KHCIOT. Hamwumure ypaBHEHUE
peakiu 00pa3oBaHUs KUCIOTO CIOXKHOTO dpupa u3 TepedTaneBoil KUCIOTHI U ATAHOJIA.
26.Peakiuss  orepuduxanuu. Hanummre  ypaBHEHHE — peakIMu  00pa3oBaHUsA
TPUCTEAPUHA.

277.Kuppl, UX pa3HOBUAHOCTH U CIOCOOBI NofydyeHus. Hanuiure ypaBHEeHUE peakuuu
o0pa3oBaHMs TpUNATbMUTHHA.

28.Bocku, ux orauuue OT kupa. Hanummre ypaBHEHHE peakuuu 00pa30BaHUs
MUPHUILIMIIOBOTO 3(Hpa MaJIbMUTUHOBOU KUCIIOTHI, BXOMSIIETO B COCTAB PACTUTEIbHBIX
BOCKOB(C39Hg; OH-MupunmioBsii ciupr).

29.Mbuta, cnocoObl monyyeHus. Hanumiure ypaBHEHHE pEaKIMH  OMbBUICHUS
TPUTATILMUTHHA IIEJI0YbIO.

30.Macna, wux cCcTpoeHHME U MNpuMeHeHue. Hamnumure ypaBHEHUE peakuu
TUAPOTrE€HU3AIUHN KUPA JTUHOJICHOJINHOJIEO0JIEHHA.

31.Kakme coeauHeHHMs Ha3bIBAIOTCSA OKcUKHcioramu? Mx knaccudukamms u
HOMeHKJIaTypa. Hamwmmre ¢opMyiny MOJOYHON KHCIOTHI M YKaXUTE, K KaKUM
OKCHUKHUCIIOTaM OHa OTHOCHTCS.
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32.OCHOBHOCTbH OKCUKUCIIOT. YeMy paBHA OCHOBHOCThH 10104HOM KUCIOTHI? Hamummre
ypaBHEHUE peakuu OoO0pa30BaHUA CIOKHOTO ddupa wu3 SOJOYHOW KHUCIOTHl U
ponaHoJI-2.

33.ATOMHOCTb OKCHKHUCJIOT. YeMy paBHa aTOMHOCTH si0JI04HOM KucnoThl? Hamummre
ypaBHEHHUE PeaKIMu 00pa30BaHUs CI0KHOIO 3(upa u3 10710YHON U YKCYCHOM KUCTIOT.
34 XuMHu4yecKkre CBOMCTBA OKCHUKHUCIOT, OOYCIIOBIICHHBIE KapOOKCHUIIBHON TpYIIION.
Hanumwre ypaBHEHHMs peakiui, MOATBEPKIAIOIMIME 3TH CBOMCTBA ISl MOJOYHOU
KHCJIOTHI.

35.XuMudeckre CBOWCTBA OKCHUKHCIOT, OOYCJIOBJICHHBIE CIHUPTOBOM TPYIIIOH.
Hanummre ypaBHEHUS peakuuii ¢ MOJIOYHON KUCIOTOM.

36.0co0eHHOCTH MPOTEKAHUS pPEaKlMy MpU HArpEeBaHUU C BBIICICHUEM BOJIBI ¥ O-, -,
Y-OKCHUKHUCIOT. Hanummre ypaBHEHUS peakuidi ¢ OKCUMACIISIHBIMU KHCIIOTaMHU.
37.Peakuuu OKUCICHUSI OKCUKUCIIOT. Hanmuimmre ypaBHeHHs JaHHBIX peaklui ¢ o-, U 3
-OKCHUIIPOITMOHOBOM U SI0JI0YHOM KUCIOTaMHU.

38.13omepus denonokucnor. Hamummre ypaBHeHHs peakiuii oOpa3oBaHHUs MPOCTOTO
U CJIOHOTO (PUPOB U3 CATUIUIOBOM KUCIOTHI U 3TAHOJIA.

39.Anpaerniokucnotsl. Ha nmpruMepe rmmoKkcaieBod  KHMCIJIOThI HAIMUIIWTE YPAaBHEHHUS
peaxiuii, XapakTepHbI€ JUIsl ajbJACTUAHON U KapOOKCHIIBHOM TpyI.

40.Kerokucnotel. Ha mnpumepe mNUPOBUHOIPAAHON KHUCIOTHl (KETONIPOIHOHOBON)
HAIUIIUTE OCHOBHBIE YPaBHEHUS PEAKIIMM, XapaKTepHbIEC JJIsl K€TO- U KapOOKCUIbHON
rpyni.

41 Knaccudukauust yrieBojoB. [lpuBenure npumepbl TpHO3, MEHTO3 M TEKCO3.
Hanuimure ypaBHeHHE peaklK cepeOpsTHOro 3epKajia ¢ TITF0KO30M.

42.Kakoil BHJ M30MEPHUM HA3bIBAECTCS CTEPEOM3OMEPHUEN W KAKOM YIJIEPOIAHBIM aTOM -
acumMeTrpuieckuM? Hanuimre npoekmoHHbie (POPMYJIIBI CTEPEOU30MEPOB TIIFOKO3bI D
u L psna. OTMeTbTe aCHMMETPUYECKHE aTOMBI YTIIEPOIa.

43.XuMnyecKue CBOMCTBA MOHOCaxapuaoB. Hamummre cOOTBETCTBYIOIIME YPAaBHEHUS
PEAKLHNI C TIIFOKO30M.

44 Muxknuueckre  QopMbl  MOHOcaxapuJoB.  Hamummre  NpOEKUUOHHBIE U
nepcnekTuBHbie Hopmynsl o- D-bpykTodypanossl u 3-D-rinrokonupaHo3sl.

45.Kakoil TUAPOKCUJI Ha3bIBACTCSd NOJyalETAIbHBIM (TJIMKO3UJIHBIM) M 4YEM OH
OTJIMYAETCS OT JPYIrUX THUAPOKCWIBHBIX TIpYNIl B MoOHOcaxapuaax? Hanummure
ypaBHEHUE pPeaKkIM1 00pa3oBaHus IMMKO3uaa U3 o- D-ranakTo3sl U 3TaHONA.
46.0mnpenenenne U kiaccuukanus aucaxapuaoB. Hamummre ypaBHEHHE peaKIuu
00pa3oBaHus MAJIbTO3BI.

47.BoccTaHaBIMBAOIIMM  TUII  AWcaxapuaoB. Hanumure ypaBHeHME peakuuu
cepeOpsHOTO 3epKalia C JIAKTO30i.

48.B yem 3axirouaercss nHBepcus caxapoB? UTo Takoe mHBEpTHBIM caxap? Hamwmmumre
YpaBHEHUE PEAKLMU THAPOJIN3a CaXxapo3bl.

49.Kakue mpoayKThl 00pa3yroTcsi MpU TUAPOJW3e KieTruatku? Hamummre ypaBHeHUE
peaKLMK TUAPOIN3a HEI00NO03BI.

50.I'nmukoreH, ero cTpoeHrne W cBoiicTBa. Hamummre ypaBHEHHME peakIMU THIPOJIM3a
MaJbTO3BbI.

51.AmuHbI, ompeneneHue, KiaccupUKanus M HOMeHKJaTypa. Hamummre ypaBHeHue
peaKIMu B3aUMOACUCTBUS METHJIATUIIAMUHA C CEPHON KUCIIOTOM.

52.Cnoco6br  momydyeHusi amuHOB. Peaknmst H.H.3uwnwna. Hanumure ypaBHeHue
peakiMu CUHTe3a aHWIMHA ((PeHnIaMUHa).
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53.XuMuYeCcKHe CBOMCTBA MEPBUYHBIX aMUHOB. OTBET WJUIHOCTPUPYHTE YpaBHEHUSIMH
peaKuuu U1 STUIAMUHA.

54. XuMu4eckre CBOWCTBA BTOPUYHBIX aMUHOB. OTBET WILTIOCTPUPYHTE ypaBHEHUSIMU
peaKkuui Uisl AMMETUIIaMUHA.

55.Xumnueckue CBOMCTBa TPETUYHBIX AMHUHOB. OtBeT IIOATBEPANUTE
COOTBETCTBYIOIIMMHU YPABHEHUSIMU PEAKIUH JJIsI TPUMETUIIAMUHA.

56.AHWINH, XUMUYECKHE CBOKCTBA. B Wem BbIpakaeTcsl B3aMMHOE BJIMSHUE paHKaja
(beHnna) 1 aMUHOTPYIIITHI?

57.Kakue coenuHeHns Ha3bIBarOTCd aMuaaMu? X xuMuueckrue CBOCTBA.
58.MoueBuna. CriocoObl MOTy4YeHHS U TPUMEHEHUE B CEILCKOM XO03sIICTBE.
59.MoueBnHa. XumMuueckue cBoicTBa. Hamumwnre ypaBHEHHE peakuud 0Opa3oBaHUs
ouypera.

60.AMUHOCTIUPTHI, OMpeeNieHue, pacrpocTpaHeHue B npupoze. Hanumure Gopmysi
dTaHOJIaMHHA (KOJaMHUHA) M XOJIMHA.

61 Knaccudukanus amMmuHOKHCIOT. K KakuM aMHHOKHCIIOTAaM OTHOCHUTCS aJaHWH?
Hanumwure aucconuanuio altaHuHa M0 KUCIOTHOMY U OCHOBHOMY THITY.
62.HomeHkiaTypa aMMHOKHMCIOT. Hanuimmre ypaBHEHHsI peakiUil B3aMMOJEHCTBHSI
anmannHa ¢ NaOH u HCI.

63.AmdoTepHble CBOWCTBA aMHUHOKHUCIOT. OTBET MOATBEPAUTE pEAKIUSIMHU C
LMCTENHOM.

64.3ameHUMBIE M HE3aMEHHUMBIC AMHUHOKHCIIOTHI, IpUBEAUTE mnpuMmepbl. Hanummre
ypaBHEHUE peakuuy 00pa30BaHMs LIMCTHHA U3 IIUCTEUHA.

65.IlpuBeauTe TpuUMEpbl OKCHAMMHOKHCIOT. Hammmmwre ypaBHEHHME peakuuu
o0pa3zoBaHus CJIOKHOTO 3(pupa u3 cepuna u GocHopHOi KUCIOTHI.

66.Kakyro peaknuio OyaeT UMETh pacTBOp aclaparuHOBOM KuCJIOThI? Hamuiure
JTUCCOLIMALINIO YKA3aHHOW KHCIIOTHI IT0 OCHOBHOMY U KMCJIOTHOMY THITY.

67.Ilentuael, nenTuaHas CBsA3b. Hanummure ypaBHeHME peakuuu 0Opa30BAHMS
JUNENTUAA U3 CEpUHA U LIUCTEHHA.

68.Ilentunapl, ux HOMeHKIarypa. Hanumure ypaBHeHHE peakuuud 0Opa30BaHUsA
JUNENTUAA U3 BaJMHA U CEPUHA.

69.benku, kinaccudukanus M cocraB. Hamummre ypaBHEHHE peakiuu 0Opa30BaHUs
AUnenTuaa u3 GeHuIalaHuHa U ajlaHuHa.

70.IlepBuyHasi, BTOpUYHAsT W TpPETUYHAs CTPYKTYphl Oenka. Hamummre ypaBHeHUE
peakuuu 00pa30BaHUs JUIENTHIA U3 CEpUHA U aJlaHUHA.

71.I'ereporknuyeckue coeauHenus. Knaccudukanus. CTpoeHHE NUPUAMHA, €TO
OuoJioruyeckas poJb.

72.1luppon, ero CTpOeHHE, CBOMCTBA. buosormueckas ponp NDUPpoOJIa U €ro
MPOU3BO/IHBIX.

73.Au0m, €ro CTpOCHUE U CBOMCTBA. B coCcTaB Kakoll aMUHOKHCIIOTHI BXOJUT UHAO0JI?
74.Anenozuntpudochar (ATD), ero cTpoeHre U OHOJIOTHYECKAS POIIb.
75.Ae3okcupudonykiiennoBas kucinora ([AHK), ctpoenune u Ouonormyeckas poJb.
Hanummre ypaBHeHHe peakiuu 0Opa3oBaHus HYKJIEOTHIAa U3 TUMHHA, JI€30KCUPHUOO3bI
1 (hochOpHON KHCIIOTHI.

76.PudonykinennoBas kucinora (PHK), crpoenne, Bunst PHK u Ouonorudeckas posb.
Hanuimumte HyKI1€0TH I, COCTOSIINI U3 ypanuia, pu0o3bl u GocPOopHOIl KUCTOTHI.
77.Yem oTIMYAIOTCS HYKJIEOTHABI OT HyKJIeo3uaoB? Hanumure hopmysbl HyKIeoTUaa,
COCTOSIIETO U3 IIUTO3MHA, IE30KCUPUO03bI 1 POCPOPHOI KUCTOTHI.
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78.Kakue azoructsie ocHoBanus Bxoaat B coctaB JJHK u PHK? Hanummre dopmymy
HyKJIeoTH1a, Bxoasauiero B cocras JIHK.

79.Yem ornmuarorcs mo coctaBy Hykieotunasl JIHK w PHK? Hanwummre dopmyny
HyKJIeoTHAa, BXxozsiero B cocraB PHK.

80.IlonsiTie 00 ankanoupax. Hamumure QopmMynbl HUKOTHHA, KOHWWHA, XWHUHA,
ana6asuHa. [IpuBeauTe npuMepsl X OMOJIOTUYECKOTO JEHCTBUS Ha OPTaHU3M.

Bonipochl 17151 BHITIOJIHEHUSI KOHTPOJIbLHOH padoThl Ne 2

1.CocTaBbTe CTPYKTYpHBIC (POPMYIIBI YTIIEBOAOPOIOB :
0) 1,2,3,4-reTpameTuinenTan; 0) 2,3-IMMeTHII-6-XJIOpreKceH-2-uH-4.

2. Hanmmmre peakuuu OyTaHa ¢ a30THOM KHCI0TON U OpoMoM. Ha30BUTE MPOIYKTHI peaKIIHid.

3. KakuMm 00pa3zom U3 arerara Kajius MOXHO HOJIy4uTh 3TaH? [IpuBennTe npuMep peakifm, yKaxuTe
YCIIOBHSI €€ OCYIIECTBICHHUS.

4. Hanumure peaknuio B3aumoneiicteuss HCl ¢ yrneBogopomamu: a) 2-metwinentaauen-1,3; 0) 2-
MeTUJITIeHTaueH- 1,4, UCTIONIb3ys pa3InyHble MeXaHnu3Mbl. HazoBuTE moy4eHHBIE COCAMHEHUSI.

5. Harummre cTpykTypHbIe (OpMYIBI BCEX M30MepOB, oTBedaronux ¢popmyne CsHg. HazoBute ux mo
MEXyHapoaHO HoMeHkaType. [lonyunre mapaHuTpoOpoMOEH30J1 U3 a30THOM KUCIOThI, OpoMa U
OeH3oma.

6. CtpoeHue 3JI€KTPOHHOH 000J0YKM aToma yriepoaa. Tum ruGpuausaluy 3JIeKTPOHHOrO obJaka
aToMa yriepoja B ajkuHax. Hamummre peakuuu rujparanuu yrieBoJOPOAOB: 3-METWINEHTUH-1 u
2,4-numermnrekced-2. HazoBure noiayd4eHHble COSAMHEHUS.

7. Hamummre peakipro octopoxkHoro okuciaenus KMnO, — (peakuust Barnepa) criemyrommx
VIJIEBOAOPOIOB: a) OyTeH-1; 0) 2-MeTuinOyTeH-2; B) IEHTeH-2.

8. Kakme crmpthl 00pa3yroTcsi B pe3yibTaTe IIEJIOYHOTO THIPOJH3a 2-OpOoMIIporiaHa; HOAHUCTOTrO
M30MPONUIA; XJIOPUCTOro u300yTuia; 1,4-muépomoOyrana? HazoBuTe nomyuyeHHbIE COSIUHEHUS.

9. B yem oTnmuMe B XUMMYECKMX CBOMcTBaXx y ¢eHona u OensmnoBoro cnupra? Ilpuseaute
COOTBETCTBYIOLINE PEAKIIHH.

10. IlomyunTe meHTaHOH-2, OyTaHAlb M HANWIINTE PEAKIMU MX OKHCIeHHs. Ha3oBuTe moiydeHHBIC
COCIMHEHUSL.

11. VYpaBHeHHE peakUMu aiabJ0JIbHON KOHJCHCAMH IIECTH MOJEKYJ MYpPaBbUHOIO aibIerujia
(peakmust bytneposa A.M.). HazoBute npoayKT peakiiuu.

12. HamumuTe ypaBHEHHE pEaKIIMU B3aMMOJICHCTBHS: a) OCH30MHOW KHCIOTHI C H3OMPOMHIOBBIM
CHUPTOM; 0) CANMIUIOBON KUCIOTHI ¢ XJIOPAHTHAPUAOM YKCYCHOM KUCIOTHL. HazoBuTe monydeHHBIC
COCIMHEHMS.

13. [TomryunTe MOJIOUHYIO KUCIOTY M HAMMILIKUTE PEAKIMK CO CAEAYIOUMMU coequHeHusMu: a) HBr; 6)
YKCYCHast KHCJIOTa; B) HATpUH.

14. Peakuus stepudukanyuu. OObsICHUTE, KaK OHAa MPOTEeKaeT, NMpuBeauTe npumep. ['1e B MUILEBoOi
IIPOMBIIIJICHHOCTH UCTIOJIb3YIOTCSI COEIMHEHMsI JAaHHOTO Kitacca?
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15.Yto Takoe aHruapuiabl KapOOHOBBIX KHUCIOT? Hamumure peaknuio TMOdydeHus aHTHApUia
OyTaHOBOU KUCIOTHI.

16. HanumuTe peakuyio MIEJI0YHOT0 THAPOIN3a )KUpa — TpulaabMuTHHA. HazoBuTE nomy4yeHHbIE
COCIMHEHHS.

17. VrneBomopoapl ¢ GyHKIMOHAIBHBIMU Tpynnamu. CocTaBbTe€ CTPYKTypHBIE (GOPMYJIBI: )
rekcaTpuoin-2,3,5; 6) 2,2,3-Tpuro0yraHab.

18. Hanummure, kak mo peakuuu Bropiia MO>KHO MOJy4uTh 2,2- numetuirekcad. HazoBure ucxozmble
COEIMHEHMUSL.

19. KakoBo fieficTBHE BBICOKHX TeMIlepaTyp Ha napadunbl? [IpuBeauTe npuMepsl peakiiuii.

20. Ctpoenne Moiiekyibl 0eH3oma. [TomyunTe MeTa-OpoMHUTPOOEH30 U3 a30THOM KUCIIOTHI, OpoMa 1
OeH3zoua.

21. Hannmre peakuuy THApaTalidy yriIeBOA0POa0B: 2-MeTunieHTeH-1 u 3-metunOytun-1. HazoBure
IPOAYKTBI PEAKLIUH.

22. N3oOpaszute rpaduyeckoe CTPOEHUE AIEKTPOHHOM 000JIOUKM aToMa yriepojia B HOPMAJIbHOM U
BO30YKJIEHHOM COCTOSIHUSIX U THI THOPUIM3ALMU JIEKTPOHHOrO 00Jlaka aroMa yriepojaa B JAMEHaX.
Kakosa knaccudukanus queHos? [IpuBeante npuMepsl COSAMHEHUN C HA3BAaHUSIMU.

23. Kakue apomaruueckue YrIIeBOAOPOIbI OOpa3yloTcs MpH MPOIMYCKaHWU uepe3 pacKajJeHHbIC
TpyOKH: a) aneTusIeHa, 0) MeTUIaleTUICHa, B) AUMETUIalleTUIeHa?
(YcnoBust — Kataim3aTop akTHBUPOBAHHBIN YTrOJb U 450° O).

24. HanumuTte peakiud BHYTPUMOJEKYISPHOH W MEXMOJEKYISIPHOW Jerujaparanud OyTaHom-2.
HazoBuTte nosydyeHHbIe COETUHEHUSI.

25. HarmmmuTe peakiuu it CXeMBI CIIAYIONTUX MTPEBPACHUH:

+ HBr NaOH (Boansiii)  KMnO, CH;OH
Ipomanon-1 - A - B -C - N
26. Hanmummrte cxemy anbJ0JbHOW KOHJICHCAIIMH TPEX MOJIEKYJ MPOIAHOBOTO anbaeruaa. HasoBure
MOJIYYCHHOC COCITUHCHUC.

27. HWcnonp3ys B KadecTBE HCXOJHOTO BEHIECTBA TONYOJN, TONYYHTE OCH30MHBIA anbaerus u
HAITAIIUTE JJIsl HETO PEAaKIUU C CUHUIBHOW KUCIIOTOM, XJIOPOM.

28. HanmmmTe peakiuu 2-0KCUITAHOBOUM KUCIIOTHI CO clieAyromuMu BeniecTBamu: a) PCls (M30bITOK);
6) HBr; B) Harpuii (u36.). HazoBuTe momyueHHbIe COSTUHEHUS.

29. Hammmmte CTPYKTypHBIE (QOPMYIBI COCIWHEHHWN: WM30MACISIHOW, W30BajlepuaHoBOM, 2,3-
TUMETHIOYTaHOBOM, TUMETUIYKCYCHOM, METHUIM3O0MPONIIYKCYCHOM, M30KalpOHOBOW, TIIyTapOBOM,

JTUMETUIIMATIOHOBOH, O,0-TUMETUIITHTAPHOU, 2,3 -TUMETHI0YyTaHOBOM, T€KCaTMOHOBON KHUCIIOT.

30. Hanummre peakuuud B3aUMOJACUCTBUS 0-aMHUHOOYTaHOBOHM KucnoThl ¢: a)HNOj; 0)3TuinoBbIM
CIHUPTOM; B) 2-XJIOpOYTaHOM.

31. Bujipl M130MepuN OPTraHUYECKUX COSAMHECHUH. [IpuBeIuTe IpUMEpHI.
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32. HanumuTe ypaBHEHHE peakliu 00pa3oBaHMs TPUCTEApHHA U3 COOTBETCTBYIOIIEH KUCIOTHI U
CIIUPTA, MOJYYEHHOTO B pe3yJbTaTe MIeJI0YHOro ruponunsa 1,2,3-rpuxiopnponana. Kakosa
Ouosiornyeckas poJib TIUIEPUI0B?

33. CocraBbpTe CTpYKTypHBIE (OopMynbl yriaeBomopoaos: a) 3.4,5-tpumermnrekcen-1; 6) 1,1,2-
TpubpoMOyTEeH-1-H-3.

34. OqHOBpEMEHHOE JIEHCTBHE CEPHUCTOTO aHTHAPHU/IA U KUCIIOpo/ia Ha TenTaH. Hamummure peakiuto,
YKQKUTE YCJIIOBHSI €€ MPOBEICHUS.

35. Hanummre peakuuio B3aWMOICHCTBHS XJIOPUCTOTO HW30MPONUIA C METALTUYCCKUM HATPHUEM.
HazoBure npoaykr peakuuu. K kakomy kiaccy coequHeHM OH OoTHocuTcsA? Hamummre peaxkuuro

ropCcHusa 1aHHOTO COCAUHCHHUA.

36. HamumuTe peaknuu TUAPUPOBAHHS U THIPATALUU YTIIEBOAOPONOB:2,4-numerunrenteH-1, 3,4-
nuMeTuaneTuH-1. Ha3oBuTe mosrydeHHbIE COCTUHECHHUS.

37. CtpoeHue 31eKTpOHHOU 000JIOUKH aroma yriepoaa. Tum rubpuausanuu 3JI€KTPOHHOTO oOsaka
aToMa yriepoja B akeHax. [I[puBenure npumepsl peakiiuy, XapakTepHbIE JJIs1 AJIKEHOB.

38. Hamummmre peakuumu XJIOPHPOBaHWUS W HHUTPOBaHUS OyTaHa, 3-MeTwianeHtaHa. HaszoBute
[IOJIyYEHHBIE COCUHEHUS.

39. Hamummte cTpykTypHble (hopmynbl yrieBoaoponaoB coctaBa CgHip, KOTOpble MpH OKUCIEHUU
JA0T OEH30MHYI0 KUCIOTY. CUHTE3UPYHTE 3TH YIJIEBOJIOPOIBI U3 OCH30IIA.

40. HanmumuTe peakyy BHYTPUMOJICKYIISIPHON B MEKMOJICYIISIPHOH JIeru/paTaiy NeHTaHoa-2.
Ha3oBute npoayKTsl peakLyu.

41. Harmmure BCe M30MEPHI IBYXaTOMHOTO (DeHOJIa ¥ ypaBHEHHE PEaKI[Mi BOCCTAHOBIICHHUS XHHOHA B
TUAPOXUHOH.

42. Harmmwre peaknuyd OyTaHOH-2 C: a)CHHWJIBHOM KHUCIIOTOH; 0) THIPOKCHIAMHUHOM; B) ATaHOJIOM.
HazoBure nomyueHHbIE COEIUHEHUS.

43. BemectBo C3HgO B3auMoAeicTBYET ¢ CHHWIBHON KHCIOTOH, TUAPAa3MHOM, HO HE JaeT peakluu
cepeOpsiHoro 3epkana. KakoBo ero ctpoenne? Hanuimmre COOTBETCTBYIOIINE PEAKITUH.

44. TlomyunTe BajlepuaHOBYIO KUCIIOTY JFOOBIM CIIOCOOOM U HAIMIIMTE PEaKlUu €€ B3auMOJAECUCTBHUS C
:a) OpomomM; 0) KanueM; B)3TaHOJIOM. Ha30BUTE MPOAYKTHI peakiuid.

45. Kakve (QyHKIMOHaJIbHBIE TPYIIBI COAEpKAT OKCUKUCIOTHI? Hamuimre ypaBHEHUs peakuuii
00pa30BaHMs MPOCTOTO U CIIOKHOTO 3PUPOB U3 OKCHYKCYCHOM KHCIIOTHI M IPOTTAHOIA-2.

46. Amunsl kapOoOHOBBIX KucioT. [IpuBemure mpumepsl. Hamummre peaknuio MOMydeHHS aMUaa
OEH30MHOUN KUCIIOTHI.

47. HanuimTe peakiyy MoJIy4eHUs] BCeX BO3MOXKHBIX 3()MPOB U3 SIHTAPHOM KUCIOTHI U MponaHosna-1.
Ha3oBute nonmydeHHble coenMHEHUS. | 1e B IpUpoe BCTpedaeTcs SsHTapHas KUCioTa’?

48. Macro, cTpoeHune, mpuMeHeHne. Hanummre ypaBHeHHE peakiny THAPOIIH3a THOJIEOCTeapHHA.
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49. CocraBbTe CTPYKTypHble (opmynsl: a) 3-OpoMm-4-merwineHnrtaHon-2; 0)5,5,6-tpuxiop-2,3,4-
TPUMETHITEKCAaHOBas KHCIIOTA.

50. OgHOBpeMEHHOE NEUCTBHE CEPHHUCTOTO aHTHIPHIA M XJOpa Ha JaekaH. Hamummre peaxiuio,
YKQKUTE YCIIOBUSI €€ MPOBECHUS.

51. OnummuTe, KaKue CYIIEeCTBYIOT CIIOCOOBI MOYYCHUS AIKAHOB U3 COSAMHEHUN C MEHBIIIUM YU CIIOM
aTOMOB yrJiepoja B MoJiekyne. [IpuBeaure npumepsl peakui.

52. Hanwummure p€akuuo ruaparanuu 2-MeTI/IJ'IH€HTa,I[I/ICH-1,3, HUCIIOJIB3Ys Pa3JINYHBbIC MCXAaHH3MbI
peaKHHH.PkBOBHTeHOqueHHHeCOGEHHCHH&

53. HamumuTe cXeMbl HUTPOBAHUS CIIEIYIOIINX COCTUHEHUI:
a) wu3ompommwiOeH3ona; 0) xyopOeH3ona; B) OeH30JICYNbGOKUCIOTE.. Ha3oBuTe MOIydYeHHBIE

COCIMHCHNA.

54. Hamumure peaknuio XJOPHUPOBAHUS W TUIAPUPOBAHUS METUIMKIOOyTaHA, LUKIOMEHTAHA.
HazoBure nomyyeHHbIE COCIUHEHUS.

55. Kakoil u3 yrmeBomopoioB OyneT Jierde XJopupoBarbes: OyraH win u3zo0yrtan? Ilouemy?
Hanummre ypaBHeHHSs peakliy, HA30BUTE MOJTyYECHHBIE COCTUHEHHUS.

56. Hamummre peaknuio BHYTPUMOJEKYISPHOH M MEXMOJEKYISPHOM Jeruapatauud  3-
METHJIOYTaHOII-2.

57. HanmmuTe ypaBHEHHS PeaKIMid, HA KOTOPBIX OCHOBAHBI TEXHUYECKHE METOMBI IMOIydeHUs eHoa.
58. HanumuTe peakiuu Ajs CXeMbl CISAYIOINX TPEeBpaIleHui:

Yramams  AINH) OH A PClS B CHCOOK

59. HanmmmuTe peaknuio THApAaTalUH CICIYIONMX AaleTUICHOBBIX YIJIEBOJAOPOIOB: AaleTHIICHA,
nponuHa, OytrHa-2. Ha30BUTE MPOIYKTHI pEaKIIHiA.

60. [Tomyunte TUPOBHUHOTPAIHYIO KHCIOTY U Hanummte peakiun ee ¢: a) HCN; 6) PCls (u30b1TOK);
B) Mg.

61. Hamummre peakumu wmacisHoi kuciotel ¢: a) Ca(OH)2;6) NHsz; B) Na; 1) Cl,. HasoBute
MOJTyYEHHBIC COCTUHCHUSI.

62. Hammmmre peaknuio TOJIYYEeHHUS CIOKHOTO dpHupa W3 IaBeJIeBOHW KHCIOTHI M OyraHomu-1.
PaccmoTpuTe Bce BO3MOXKHBIE MPOTYKTHI PEaKIHH.

63. Hanumute ctpykTypHbIe (popmyiibl okcukucioT coctaBa C4HgO3 1 Ha30BUTE HX.

64. [Tomyunte TPUOJIEHH U3 IPYTUX COCTUHEHUH M HAIIMIIUTE YpaBHEHHE PEAKIIUU €r0 ¢ BOJIOPOJIOM B
npucyrctBuu Ni — kaTanu3zaropa. Ha3oBute monydeHHOE COeTMHEHUE.

65. CocTaBbTe CTpYKTYpHBIC (hOpMYITBI H30MEpOB 2-0pomOyTana. Kakne BHJIBI H30MEPUHU XapaKTEePHBI
JUIsl TaHHOTO Kilacca coequHeHni? Ha30BUTe BCe COeIMHEHHUS 10 MEXAYHAPOIHOW HOMEHKIIATYpE.

66. HannmuTe peakuuio noigydeHus ankana u3 Oyren-1. KakoBsl ycioBus ee nposenenusi. Hazosute
MPOJYKT peaKiuu.

67. Hanmmure peakmnmto ropeHust Oyrana. Ha3oBUTE MPpOAYKTHI peaKIni.
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68. Ctupomn, crpoenne. Hanumure 1y1st HETO peakiuy ¢: a) XJI0poM; 0) THIAPUPOBAHHS; B)
MOJIMMCPpHU3allnH.

69. Hanmmute peakuuu Ajsi CXeMbl:
Cl, KOH(coupr) KMnO, 2C,HsOH
Oyran > K B C > N

70. T'ekcaxyoprukiorekcan (TeKCaxJIOpaH) HCHOJB3YETCS B CEIBCKOM XO3SIMCTBE KaK TEepOMIIHIL.
CocraBbTe CXeMy peaKkIuH ero MOJy4YeHUs U3 OeH30I1a. YKAKUTE YCIOBUS €€ MPOTCKAHMS.

71. Hamumure peaknuio OpomupoBaHus 2-MeTuineHTagueHa-1,4. HazoBure moaydeHHOE
COEJIUHEHHE.

72. Kak OCYIIECTBHUTH CICAYIOIHE MPEBPAICHUS:
IporeH — 2-XJopnponaH — 2-MpornaHon — mnponaHoH? Hamummre Bce MpOMEXKYTOUYHBIE CXEMbI
peaKuui.

73. Harmmure ypaBHEHHE PEakIuu 3-MeTHIIOyTaHoa-2 ¢: a) YKCycHOU kuciotoii; 6) PCls; B)
OPOMHUCTBIM BOJIOPOJIOM.

74. Hanummwure AJIBAOJIBHO-KPOTOHOBYHO KOHACHCAIIMKO H3 TPEX MOJICKYII 6YTaHaJ'I${. Hazosute
IMMOJIYYCHHOC COCJTMHCHUC.

75. Hanmmute ypaBHeHus peakiuii nentanais ¢: a) HCN; 6)NaHSOs; B)PCls; 1) Ho.

76. TlomyuuTe MacCiISHYIO KHCIIOTY M3 COOTBETCTBYIOIIETO cHupTa. HamummTe cxembl peaxiuii
B3aMMOJICHCTBUS 3TOM KHUCIOTHI: a) C TUAPOKCUAOM Kanus; 0) kapOoHaTOM HaTpus; B) MeTaHoloM. B
KaKUX MPOJYKTAX COAEPKUTCS MacisiHas Kuciaora?

77. W3omepuss W XUMHUYECKHE CBoOWcTBa (rameBbIXx KHCIOT. Hamummre ypaBHEHHE peakIuu
00pa3oBaHMsI KMCIIOTO CJIOKHOTO (upa 13 TepedTaneBoil KUCIOThI U 3TaHOJA.

78. Hanumwure peakuuio NOJIY4YeHHUs aHTHJIpUA HPONMOHOBOM KHUCIOTHL. [ e HCmonb3yroTcs
aHTUPU]IbI KAPOOHOBBIX KUCIIOT?

79. Hanmmmre peakiuio napa-oKCUOCH30MHON KUCIIOTHI CO CIICIYIOIMME BemecTBaMu: a) NHs; 0)
YKCyCHasl KHCTIOTA.

80. Hanmumute popmysbl MATH KUCIOT, KOTOPBIE OOBIYHO BXOJISAT B COCTaB KUPOB U Macen. OT 4ero
3aBUCUT KOHCUCTEHIIUS )KUpoB? [IpuBeauTe KaTaIuTHYECKOE THIPUPOBAHIE CTEAPUHOANO0JIeaTa
rmnepuHa. CpaBHUTE CBOMCTBA UCXOHOTO U MOJYY€HHOT'O TPUTIIULIEPUIA.

[Ipunoxenue 1
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Ha3Banue BakHelIIMX PaJIUKAJIOB

Pamukan Haszpanne Panukan Hazpanune
CH3;— Metun CH,=C - N3onponenun
CH;3-CH,- OTun CHj;
CH3CH,CH,- H-ITponun
CH3CH,CH=CH - | -Byrenun
CH3CHCH; N3onponun
| CH,= CCH,— MeTrunaaini
(MeTam)
CH;
CH3CH2CH2CH2— H-ByTI/IJ'I
CH3CH2(|3HCH3 Brop-bytun Q Dennn
CH3$HCH2— N300yTun CH3Q Tonun (mpuBeaeH
-U30Mep)
CHs
(|3H3 @—CHZ — bensun
CHg—?— Tper-bytun
CH; QCHZ BenswiuneH
T
CHs-C-CH» Heonentun @CHZCH- Crupun
CH3
(CeHs),CH- bensrumpuit (MOXHO
CHs Ha3bIBaTh U
| neuHUIMETHI)
CH3-CH2-F- Tper-IlenTrn (CeHs)3C-
Tputun
CHs CeHs
budenun (npusenex
CH,= MeTtuiaeH -H30Mep)
CH= MetunuauH (METHUH)
CH;CH= OrtuneneH 1-HadTun
-CH,CH, — OTuineH
-CH,CH,CH; - Tpumeruiex
2-Oypun
CH,=CH - Bununn
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HC
CH>= (

CHsC
CH2=CHCH2 —

0
CH3C —

¢O
CeHsC —

CH3C — NH—

OTUHUI
Bunnnnnen

[Tponenun

Aunnun

Anetun (aHaJTOTUYHO
CIPOTTUOHUII,

«OyTUpuI»,
«300yTEpHIT»)

beunsoun

AlleTHIIaMHHO
(aHaJOTUYHO U IS
JIPYTHX KHCIOTHBIX
OCTaTKOB)

AHUIUHO-

Tonyunauno- (npuBeneH
-U30Mep)

dendTrn

-O—CH,—0O—

NH; — C— NH—

o)

NH=C —

NH;

Oypdypui (HO HE
«hypunMeTi» u

TOJIBKO I 2-U30Mepa)

Tenun (mpuBeneH 2-
nu30Mep)

Mesun

®ypowun (mpuseseH 3-
nu3omMep)

Huxorunounn

MeTtokcH (aHaJIOTMYHO
«3TOKCU» U BOOOIIIE
«AIKOKCH», «PEHOKCH»

U T.J.)
Metunengnoxcu
To3un (Tonpko A N-

HU30MEPOB)

Ypeunno

AMUIUMO
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Ha3zBanus HECKOTOPBIX KHCJIOT U HX PAIUKAJI0B

[Ipunoxenue 2

HaszBanue kucnotsl Haspanue pagukana dopmyia pagukana
CucreMaTH4YeCKOE TPUBHAIILHOE
[IpenenpHble anudaTuyeckre MOHOKAPOOHOBBIE KUCIOTHI
MeranoBas MypaBbuHas dopmun HCO-
DrtaHoBas VYkcycHas Auernn CH3-CO-
[IponanoBas [IponnonoBas [Tponuonun CH3-CH»-CO-
byranoBas Macnsanas Bytupun CH3s-(CHp),-CO
[TenTanoBas Banepuanosas Banepuin CHj3(CHy)3-CO-
IenranoBas DHaHTOBas DHAHTOWI CHj3(CHy)s-CO-
OxTagekaHoBas CreapuHoBas Creapoun CH3(CH3)10-CO-
TI'ekcanekanoBas ITaneMuTHHOBAS ITaneMuTOMI CHj3(CHy)14- CO-
[IpenenbHble anudaTuIecKue TUKApOOHOBBIC KHUCIOTHI
DTaHanoBas IllaBeneBas Oxkcanun -0C-CO—
[TponananoBas MaitonoBast ManoHun -OC-CH,-CO-
byrananosas SurapHas CyKIMHHAT -OC-(CHy),-CO-
[lenranauoBas ['nyrapoBas ['myrapun -OC-(CHy)3-CO-
I'excannnoBas AnunuoHoBas Aqmmonn -OC-(CHy)4-CO-
Henpenenpabie anudaTnyeckue KUCIOThI
[IponenoBas AxpuioBast Axpuiounn CH,=CH-CO-
2-MetunmporneHoBas MerakpunoBas Merakpunonn CH,=C(CH3)-CO-
TpaHc-byreH-2-oBas Kpotonosas Kpotonoun CH3;CH=CHCO-
muc-Okraneren-2-osas | Onennosast Onenon C15H9CO-
uc-byren-2-auoBas ManeuHnoBas Maneonun OC-CH=CH-CO-
Tpac-byreH-2-nuoBas dymaposas dymapoun
KapOomnuknnueckue KucioThl

benzonkapbonoBas benzoiinas Bensonn CsH5-CO-
MeTtun6en3onkapoonoB | TomyunoBas Tonywun (o-, M-, 11-) CHj3-CgH4-CO-
as

CO—
1,2-beuson- draneBas Dranounn CO—
TUKapOOHOBas
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OCHOBHbBIE KJIACCHI OPraHu4YeCKHuX coeTHHEHUH

[Tpunoxenue 3

YT111eBO10pOBI
[IpenenvHbie Henpenenbabie
STUJICHOBBIC aIlCTHJICHOBBIC | TMEHOBBIC | ApOMaTHYECKHE
1 2 3 4 5 6
OOrmas CnHont 2 CnHon CnHon-2 CnHan2 CnHn
dhopmyna
AN - N _
Tum cBs3u /-C—C-\ /C—C -C=C- - C=C=C -
OKOHYAHHE -AH -EH -UH -IUEH
OcHoBHble | 1.3amemenne 1. Tlpucoennnenue 1.3amemenne
THUIIBI BOJZIOpOJA a) BoJIopoJia BOJZIOpO/A
peakmuit a) Ha raJjoreHbl 0) raJoreHoB a) Ha rajoreH
0) Ha B) TaJIOT€HOBOIOPOJIOB 0) Ha HUTPOTPYIILY
HUTPOTPYIIITY T') BOABI (7151 alleTUIICHOBBIX 3TO PEaKIus 2.IlpucoenuHenne
(peakmus Kyueposa) a)BOJIOpOJIa
Konogaioga) 1. Oxwucaenue B npucyrctuu H,O 0)ranorena

2. Toaumepusanus
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CrnupTsl AJLIernanl Ketoun! KapOoHnogsie AMUHEBI
KHCIIOTHI
7 8 9 10 11
Oo6mas R - (OH), 0
dbopmyna R—C¢ R-C-R R - COOH R — NH,
H I
O

Tun cBsi3u
OkoHuaHue -OJ1 -AJIb -OH -OBAJ -AMUWH
OcHOBHEBIE 1.3amemenne | 1.0xuciaenue 1.duccounamusa (1. C H,O
TUIIBI PEaKUi | a) BOJOpOJIa a)KHUCIIOPOJOM BO3AyXa 2.3amemeHue (ruapoxcuab)

ruapokcwiia Ha | 0)Ag.O (peakius cepeOpsiHOTO | a)BoJOpoa 2.C

LIEJTOYHOU 3epKasa) KapOoKkcHiia Ha ~ [KHCJI0TaMHU

MeTasuI B)CU(OH), mertamn (comu)  (COJIH)

(asikorouisiTa) KauecmeeHHble peakyuu Ha 0)rugpoxcuna

0)Bcero anboecuovl KapOokcuiia Ha

TUAPOKCHUIIAa HA | 2.3aMellleHHe KUCIIOpo/ia Ha ranore (¢ PCls)

rajioret (c ranore (¢ PCls) B)rUAPOKCHIIA

PCls) 3.IIpucoenunenne KapOOKcHia Ha

B)BCETO a)BOJIOpOJIa aMUHOTPYIIITY

ruapokcuia Ha | 6)HCN (amwuBI)

amunorpynny | B)NaHSO3 3.00pa3oBanue

(c NH3) r)crupTa AHTHPHUIOB

2.0xucieHne | K Kucaopooy npucoeounaemcsa | 4.00pazoBanue

a)IIepBUYHbBIC ecez0a 6000poo, a 6cs CJIOKHBIX

CIIUPTHI B OCMANbHAA YACMb MOIEKYAbl K | 3PUPOB

aJIbJICTHIbI yenepooy

0)sropuunsie | 4.Iloaumepusanusi

CIIUPTHI B S5.11oaukoHaeHCALIUSA

KCTOHBI

3.00pa3oBa-

HHe 3(PUPOB

a)IIPOCTHIX

0)CIIOXKHBIX

4. 1ns

MHOT0aTOM-

HBIX CIIHPTOB

C CU(OH)Z

5.MeHoIbI ¢

NaOH

Eal A

OObpazoBaHue aucaxapuoB

OL-TJIIOKO3a + O-TJIFOKO03a, CBA3b o-1,4----ManbpTo3a
-rmoko3a + B-riroko3a, cBa3b B-1,4----1iemnodnosa
OL-TJII0K032a + [3-ranakrosa, cBs3b 3-1,4---makTo3a

BOCCTAaHABJIMBAKOIIUC AUCAXAPUIBI

O-TIII0KO03a + B-ppyKTo3a, cBs3b 0, B-1,2---caxaposa } HEBOCCTAHABIMBAIOIIUN ICaXapH /I
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