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1. OPTAHM3AIIMSA CAMOCTOSTEJIBHOM PABOTHI

1.1. Opranu3aliOHHO-METOINYECKUE JAaHHbIEC TUCIIUIUTUHBI

HanmenoBanue TeMbl

OO6muii 00BEM YacoB TI0 BUJAM CaMOCTOSITETLHONW PaboThI

[O/ATOTOBKA
KypCOBOTO
MPOEKTA
(pabotsI)

MOTOTOBKA
pedepara/acce

WHIIUBHyalIbHbIE
JIOMAIIHHE
samanus (M/13)

CaMOCTOSITENIBHOE
n3y4eHHe
BorpocoB (CHB)

MOATOTOBKA
K 3aHATHAM
(Ik3)

2

3

4

5

6

7

Teopuss crpoeHus
OpraHUYECKUX
COETUHEHUN.
Knaccudukanus
OpraHUYECKUX
coeAuHEeHU. Turmsl
peakuuii B
OpraHN4eCcKOu
XUMUH.

Anudarnyeckue
YTJIEBOJIOPO/BI:
aJIKaHbl,  AJIKCHBI,
aITKUHBI,
aJIKaJIMECHBI

ApoMaThdeckue
YTJIE€BOIOPObI

CrupTsl:
KJ1accuukanms,
CIIOCOOBI
MOJIy4EHUs u
XUMHUYECKHE
cBorictBa. [Ipocteie

3UpEI

DeHOIbI:
KIaccupuKanus,
CITOCOOBI
MOJTy4eHUSI,
XAMUYECKHE
CBOMCTBA

AJpnernant Hu
keroHbl. CrocoObl
MTOTyYCHUS u
XAMHYECKHE
CBOICTBa

KapOonossie
KHCJIOTBI:
KIaccupuKanus,
CITOCOOBI
MOJTyYCHUS,
XUMHYECKHE
CBOMCTBA




Oxcu- u
OKCOKHCJIOTHI.
OIITHYECKAs
M30Mepus

VTIieBoanl.
Knaccudukanus,
XAMUYECKHE
CBOMCTBA

AMUHEL
10 | AMHHOKHUCIOTHI. - - 3 5 6
benkn

I'ereponukiib!.
11 | A3oTHCTBIC - - - - -
ocHoBanus. JIHK

2. METOAUYECKHUE PEKOMEHJALIUHA 110 BBINTOJIHEHUIO
WHJIMBUIYAJBHBIX JIOMAIITHUX 3AJAHUI
NuauBuayanpHble TOMAITHAE 3a/1aHUS BBITIOTHIIOTCS B JOpME KOHTPOJIbHOM paOOTHI.
2.1 TeMbl HHAUBUAYAJbHBIX JOMAIIHUX 32JaAHUH

NJ3-1. N3omepus u criocoObl MOTydeHUs anri()aTHUECKUX YIIIeBOI0POIOB.
N]13-2. Peakiuu 3aMeleHns B apOMaTUYECKUX YTIIEBOIOPOAAX.

NJ3-3. CiocoOb! NOTY4YEeHUSI M XUMHUYECKHE CBOMCTBA CIIUPTOB

N/13-4. Xumuueckue cBocTBa ()EHOJIOB

NJ13-5. XuMuueckre CBOMCTBA aJibJCTHI0B U KETOHOB

N/13-6. Xumuueckne cBOMCTBA KapOOHOBBIX KHUCIIOT

N3-7. Ctpoenne u XUMUUYECKHE CBOMCTBA AMCaXapuI0B.

NJ3-8. XuMudeckue CBOMCTBA aMUHOKHCIOT.

2.2 ConepxxaHue MHAMBUAYAJIbHBIX IOMAIHUX 3aJaHUI

N13-1. V3omepus u criocoOsI MonydeHus anudaTniecKuX yriaeBog0pOI0B.

Hanummre cTpykTypHYIO (OpMyay YIiIeBOAOpOAa Ballero BapHaHTA. 3aNHILUTE €ro
U30Mepbl (CTPYKTYpHBIE, IMOJIOKEHHSI, MEKKIACCOBbIE, T€OMETPUUYECKHE) U HA30BUTE HUX IO
cucremarnueckoil HomeHkinatype WIOIIAK. Hamummre ypaBHeHMsI peakuuid IOJIy4eHUs
YTJIEBOJIOPO/a BAIIeTO BapuaHTa (BCE BO3ZMOXKHBIE CTIOCOOBI)

N]13-2. Peakiuu 3aMeleHus B apOMaTUYECKUX YTIIEBOIOPOAAX.

3anummure CTPYKTypHble (opMynsl coenuHeHuid. HaszoBure 1O cucTeMaTHYecKou
HOMeHKnatype. Kakoe BiIMsSHME OKa3bIBalOT 3aMECTUTEIM HA apOMaTHYECKYH) CHCTEMY
OCH30JIBHOTO KOJbIIAa B KaXJIOM W3 ciaydaeB. Hamummre ypaBHEHHE peakIMM HUTPOBAHMS
JaHHBIX BEILECTB.

N/13-3. CriocoOb! mOTy4eHHUsT 1 XUMHUYECKUE CBOMCTBA CITUPTOB

Hanummure xumuyeckue (GOpMynabl CHUPTOB, COOTBETCTBYIOIIMX HOMEPY Balllero
BapuaHTa. C KakKUMHU U3 MIEPEUUCICHHBIX PEareHTOB OHU OYyAyT pearupoBath: 1) MeTauInyecKuit
HATPUH, 2) METAJUTMYECKUN IUHK, 3) TuApokcua Hatpus, 4) ruapokcua meau(ll), 5) metunoBsiii
crupT, 6) yKCycHas KHUCIIOTa, /) cepHas KucioTa, 8) sTuixiopun, 9) amermnxiopun, 10)




OpomHas Boga, 11) pacTBop mepmanranata kanus. Hamucate BO3MOXKHBIC YpaBHEHUS pEaKIHii,
HA3BaTh MPOIYKTHl PEAKIIHH.

NJ13-4. Xumuueckue cBOUCTBa (peHOIOB

Hanummre xumuueckue ¢GopMynbl (EHOJIOB, COOTBETCTBYIOIIMX HOMEPY Balllero
BapuanTa. C KaKuMH U3 IIEPEUUCIICHHBIX peareHTOB OHMU OYIyT pearnpoBath: 1) MeTauIMYeCcKHii
HaTpHH, 2) METAUTMYECKUI ITUHK, 3) ruapokcua HaTpusi, 4) rugpokcua meau(Il), 5) meTunoBeii
cnupt, 6) yKCycHas KHUCIOTa, 7) cepHas KHcioTa, §) sTwixjiopun, 9) anerwixnopun, 10)
OpoMHas Bojna, 11) pacTBop mepmaHraHaTta kanus. Hamucath BO3MOXKHBIC YpaBHEHUS PEaKIIHiA,
Ha3BaTh MPOIYKThI PEAKIIHH.

WJI3-5. XuMudeckue CBOMCTBA allbJETHUIOB U KETOHOB

Hammumure crpykTypHyto ¢opMmyny KapOOHUIBHOTO COEAWHEHHWs Balllero BapHaHTA.
Jlaiite Ha3BaHME II0 CHCTEMAaTH4YECKOM HOMEHKIaType. Hamumure ypaBHEHUS peakLMid:
MPUCOCIUHECHNUSI CHHWIBHOW KHCIOTBI, THUIAPOCYNb(GUTAa HATpHsi, OTUIOBOrO crupra (C
o0Opa3oBaHHEM TOTyalleTaIeH U aleTaneil); OKUCICHHS] aMMHAaYHbIM pacTBOPOM OKCHa cepedpa
u ruapokcuaoM menu (II); ampmonpHONM KOHACHCAMU ¢ TpormaHaieM. Ha3BaTh moJydeHHbBIS
MPOJTYKTHI.

NJ3-6. XuMuueckre CBOWCTBA KApOOHOBBIX KHCIOT

B cooTBeTcTBMM ¢ HOMEPOM CBOETO BapHaHTA HA30BHUTE KUCIIOTY IO MEXKIyHAPOIHOM,
TpUBHAJIbHON HOMeHkiaType. Ilomyunre ee BceMH BO3MOXKHBIMH crnocoOamu. Hamumure
peakiuu  IMOJy4eHHs  COJM, OTWIOBOro 3¢dupa, aHruapuaa, XJIOpPaHTHApPHIA,  O-
xjopupousBoaHoro. HaszoBure mnomydeHHble NpOAYKTHL. Hamumure ypaBHEHUs peakLMid,
XapakTepHbIe JUIsl YIJIEBOAOPOAHOIO PagvKana WU APYyrod (pyHKIMOHAJIBHON IPYMIIbI, KPOME
KapOOKCHITLHOM (He MeHee Tpex). Ha3BaTh monmydeHHbIE TPOTYKTHI.

N3-7. CtpoeHne u XUMUUYECKHE CBOMCTBA AMCaXapuI0B.

OObscHUTE ABJIEHWE MYTApOTALlMK HA MPUMEpPE YIJIEBOAA CBOETO BapHUaHTa, UCIOJB3YS
MPOSKIIMOHHBIC U TIEPCIEKTUBHBIE (JOPMYIIBI U YUYUTHIBAS, YTO O- U [3-aHOMEpHI B PaBHOBECHOMU
CHUCTEMEe HaxOAATCS B MUpaHO3HOM (opme. Hamumure ypaBHEHUs peakIuii B3aWMOJCHCTBUS
morocaxapuzaa 1) ¢ rugpokcunom meau (II); 2) ¢ ruapokcunom menu (II) mpu HarpeBanuu; 3) ¢
YKCYCHBIM aHTUIPUIIOM; 4) ¢ aMMHUAYHBIM pacTBOpPOM OKcujaa cepedpa. HazoBuTe mpoayKThI.
N3o6pazute NEePCIEKTUBHYIO bopmyy aucaxapuna (BoccTaHaBIMBAIOIIETO u
HEBOCCTAHABJIMBAIOILIET0), OOPa30BaHHOTO BallUM MOHocaxapuaoMm. HaszoBure ero mo
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.

WJI3-8. XuMudecknue CBOMCTBA aMUHOKHCIOT.

HazoBute amMUHOKHMCIOTY, COOTBETCTBYIOUIYIO HOMEpPY Balllero0 BapuhaHTa, IO
MEXIYHApOJAHONH HOMEHKIJIAType, TOMyYUTe €€ BCEMH BO3MOXHBIMH crmocobamu. Hamummre
YpaBHEHUS pPEaKIUi B3aMMOJCHCTBHS C COJSIHOM KUCIOTOM, THAPOKCUIOM Kajusi, aMMHAKOM,
xyopuioM ¢ochopa (V), azorucroir kuciaoToi. Pazmenute peaknuu Ha JBE TPYIIBL IO
aMUHOTPYIIE U 10 KapOOKCHILHOW Tpymme. Hanmummure ypaBHeHHE 00pa30oBaHUs IUTICTITHIA C
y4acTHEM aMUHOKHUCIIOTHI Balllero BApUaHTa U JTU3UHA.

2.3 [lopsi10K BBINMOJIHEHH S 3aJaHUT

WupuBuayanbHble paboThl O XUMUU O(GOPMIISIOTCS B CIICIUATBHBIX TETPAISIX - TOHKAs
TeTpaab B KJIETOUKY, TodmuHoN 12 - 18 muctoB. OT mpeasiaymei paboTel OTCTymaroT 3-4
KJIETKA M 3aIUCBIBAIOT ATy BBHIMOJTHEHHS PAaOOTHI U Jlajiee MOCEPEeIuHe CIEIYIOMIEeH CTPOKH
HOMED BBITOJHsIEMON paboThl. Janee, KakIblii pa3 ¢ HOBOW CTPOKH 3aIMCBHIBAIOT TEMY, 3aJIaHUS.
[Mocne crtpoku «Xom pabOTB» KOPOTKO TMOITAMHO TPUBOAUTCS ONHUCAHWUE BBIMOJIHECHUS
UHAUBUAYaAIbHON pabOTHI.



OdopmiieHre 10KHO OBITH JTAKOHWYHBIM: MPUBOAATCS OMHMCAHUS 3aJaHMs, YPaBHEHUS
XUMHUYECKHUX PEaKLUH, YCIOBHs MIPOBEICHUS PEaKLUi, PUCYHKH, OTBETBI HA BOIIPOCHI, BBIBOJBI.
BaxxHbIM sBIISICTCS 3HAHUE U YMEHUE IIPUBOAUTH 3alIMCU YPAaBHEHUM XUMHUUYECKUX peakuui. [Ipu
3TOM HE00XOAMMO NPUBOIUTH XUMUYECKHE (DOPMYJIBI U Ha3BaHMsI BCEX PEAreHTOB U MPOAYKTOB
peaKIiy, yIIOMUHAHUE O KOTOPBIX BEJIETCS MPH BHIMOJIHEHUH PaOOTHI.

Ecnu B xoze BbINONHEHHUs] paOOThl HEOOXOAMMO OTBETHTh Ha BOIPOCHI JUIsl BBIICHEHUS
NOHUMAaHHMS CYIIHOCTHU IPOLIECcca, TO 3alUCHIBAETCS OTBET, €CIU TpeOyeTcst 0pOPMUTH PHUCYHOK,
3aIl0JIHUTh TaOJIMIly, TO COOTBETCTBEHHO BBINOJIHACTCS PUCYHOK WIIM 3aIIOJHSETCS Ta0nuLa.

TaGnuiel 3amoNHAIOTCS Y€TKO M aKKypaTHO, IIPU 3TOM TaliMIa AODKHA 3aHUMAaTh BCIO
HMIMPUHY TETPAJHOU CTPAHUIIBI.

Bce pucyHk# TOKHBI MMETh 0003HAYEHHUsI COCTABHBIX YacTel, 000pYyAOBaHUs, Ha3BaHUS
pEareHTOB M MNPOAYKTOB pEakUHMH. PUCYHKM IOJDKHBI pacronaraTbCsi Ha JIEBOM CTOpOHE
TETPaJHOIrO JIUCTA, TOANNCU K PUCYHKaM — (C IPaBOM CTOPOHBI UJIU CHU3Y).

Pucynkn c wusoOpaxeHueM Mojeneil NmpuOOpOB, CXEM BBINOJHEHHS XHUMHUYECKOTO
HKCIIEPUMEHTA JIOJIKHBI OBITh KPYIHBIMH M YETKMMH, BBIIIOJHEHHBIMU MPOCTBIM KapaHAAlIoM
(IomyckaeTcsl MCIOJIb30BaHME I[BETHBIX KapaHJallel), colep’kaTh TOJIbKO INIaBHbIE, Haubosee
XapakTepHble 0COOEHHOCTH.

B KoHIIe Ka)k0T0 3aJaHKsl 00s13aTEIbHO 3alIUCHIBACTCS BBIBOJ 110 UTOI'AM BBIMOJIHEHHON
paboThI.

ITpu BeICTaBIEHUH OLIEHKH 33 MHIUBUAYAJIbHYIO Pa0OTy IO XMMUHU YYUTBIBAIOTCS TaKHUe
KOMITOHEHTBI: CaMOCTOSITEIbHOE BBINOJIHEHHE, O0bEM M KayecTBO BBINIOJHEHHOW paloOTHI,
IIPABWJIBHOCTh HAIlMCaHWs YPAaBHEHUH XMMHYECKUX PEaKUui U BbIBOLOB. Ha CHMKeHHe oneHKu
JOJDKHBI TIOBJIMATH OIIMOKH, JOIMYIIEHHbIE B MpPOIECCe BBIMOJHEHHUS PabOThl, OTCYTCTBHUE
aKKypaTHOCTH B pabore.

Takyke OLIGHMBACTCS KAa4yeCTBO BEICHMs 3aIlUCEH: aKKYpaTHOCTb, BBIIIOJIHEHHE CXEM,
pUCYHKOB U Tabnuu u T.1. Eciiu TpeOoBaHMs HE BBIOIHAOTCS, TO OLIEHKA CHUXKAETCS.

2.4 Ilpumep BBINIOJIHEHHS 3aAHUSA

Hamnpumep, HanucaTh peakiuu Moxy4eHus 1 XUMUYECKUE CBOMCTBA aJIKEHOB.

[Monyuenue: 1) KpekuHr aikaHoB:

C7H16 — C4H1() + CH3 —CH= CH2

2) Peakuuu >IMMUHUPOBAaHHSA — OTIIEIUIEHHWE JBYX aTOMOB WM TpPYyNI aTOMOB OT
COCE/IHUX aTOMOB YIJIepo/ia ¢ 00pa30BaHUEM MEXAY HUMHU T—CBSI3H.

a) JlermaporajsoreHMpoBaHUE MPOUCXOIUT TPH JEHCTBUU CIHUPTOBBIX PACTBOPOB
11eJ104ell Ha MOHOTaJIOT€HUIbI:

CH3;—CH,—CHBr-CHj3; + KOH(cn.) — CH3—CH=CH-CHj3; + KBr + H,0O

0) Heruaparamus ciiuptos (t >150°C):

H,SO,
CH; — CH(OH) — CHj3 ----- — CH; — CH = CH;, + H,O

XUMHUYECKUE CBOWCTBA: Peakiuu MpUCOETUHEHUS MPOTEKAIT IO SICKTPOPUIHLHOMY
MexaHu3Mmy (Ag).

1) 'mpporanorennpoBanue

CH,=CH-CHj3; + HBr — CH3;— CHBr —CH;

2) I'maparauust IpOUCXOIUT B IPUCYTCTBUU MUHEPAIbHBIX KUCIIOT:

CH,=CH-CHj3; + H,O — CH; — CHOH-CHj3;

Ilpasuno MapxosHukoea: TIpU TPUCOEIUHEHUM MOJSIPHBIX Mojekynl Tuna HX
HECUMMETPUYHBIM aJIKEHaM BOJOPOJ MPHUCOEAUHSETCS K Oosee THAPOreHU3UPOBAHHOMY aTOMY
yriepoga mpu JABOMHOW cBs3u. IlpaBuino MapkoBHUKOBa 00bscHseTcs +/[-3¢ddexTom
YIIEBOIOPOAHBIX PAIUKAIIOB.

3) 'anorenupoBanue. AKEHBI 00ECIIBEUUBAIOT OPOMHYIO BOY:

CH,=CH, + Br, —» CH,Br—CH,Br
(kauecTBEHHAs PEaKIUs Ha AJIKEHBI).




4) Oxucnenue: a) Msrkoe OKMCI€HUE AJIKEHOB BOJHBIM pACTBOPOM I€pMaHraHaTa Kajus
MPUBOAUT K 00Pa30BaHMIO ABYXaTOMHBIX CIIUPTOB (peakyus Baenepa):
3CH,=CH; + 2KMnOy + 4H,0 — 3HO-CH,—CH,—OH + 2MnO, + 2KOH
5) M'uapuposanue:
t, Ni
CH2=CH2 + H2 - CH3 - CH3
6) Peaknus monumepu3anuu:
n CH2=CH2 — ( - CH2 — CH2 - )n

3. METOAUYECKHUE PEKOMEH/JALIUH ITO
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1 I'ajioreHONPOU3BOAHBIE YIJIE€BOA0POI0B

[Tpu n3ydenuu Borpoca HEOOX0AMMO 0OpaTUTh BHUMAHKE Ha CIEAYIOIINE OCOOCHHOCTH:
["anoreHonpu3BoHbIE (TaJOreHO3aMEIIEHHBIE) YTIEBOIOPOI0B — 3TO COETUHEHMS, COAepKaILe
ATOMBI T'aJIOTCHOB, CBA3AHHBIC C YITICBOAOPOAHBIMHU paAUKaAJIaMU.

B BemectBax, cogepxalux aTtoMbl TajoreHa(xjopa, Opoma U ioja; TOBeICHHE
(GTOPIPOU3BOAHBIX 0CO00E), PHEPTUsl CBS3U YyIiIepoAa € rajoreHaMu (OCOOEHHO ¢ OpoMOM U
ronom) 3HaunTenbHO HIKE, ueM C — H. Kpome Toro, cBsizu C — I'an Gosiee mOJISIpHBI, IIO3TOMY
TAaKHUC COCOAMHCHUMA JICTYC, UCM YIJICBOAOPOAbI, BCTYIIAIOT B XUMHYCCKUC PCAKIUHU U IMOTOMY
4acTO CIIyXaT MCXOJAHBIMH WJIM TOMEXKYTOYHBIMH TPOAYKTAMH TMPU CHHTE3E JIPYrHX
COEMHECHUM.

3.2. Hedrb 1 npoayKTHI ee nepepadoTKH.

[Tpu uzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CICAYIONNE OCOOCHHOCTH

HedTh- Toproyass MaciastHUCTasi )KUAKOCTh OT CBETIO-KOPUYHEBOTO JO TEMHO-OYpOro
nBera co crnenuduyeckuMm 3amaxoM. OHa TmpeAcTaBisIeT coboil cMmech okoso 1000
WHAWBUIYAIBHBIX BEIIECTB, U3 KOTOPBIX OONBIIMHCTBO (80-90%) — XKUAKUE YTIeBOIOPOMBI, a
OCTaJIbHbIe — PAaCTBOPEHHBIE YIIIeBOAOPOaHbIE Ta3bl (10 10%), MUHEpallbHBIE COJIU, PACTBOPHI
COJIel OPraHUYeCKUX KUCIOT, MEXaHUYECKUE TPUMECH.

B coctaB He(pTH BXOAAT YriIeBOJOPOAbI PA3IUYHOIO COCTABA.

Ilapaguubl — HaChIIEHHBIE  YIJIEBONOPOIBI, ankaHbl. MWx obmas ¢opmyna
CnHon2. Haceimennsie yrieBoaopoasl ot CHy no C4Hjo siBisrores razamu, ot CsHj; 1o CisHsp —
xuakue, ot Cis Hiy 1 Gonee — TBEpAbIMU BEIIECTBAMMU.

OnedunoBbie — HEMpeaeIbHbIC, HEHACBHIIMICHHBIE YTIEBOAOPOABI 00MEeH (HOpPMYIIBI
CyHzn. Ananornuno nmapaduHaMm OHH MOTYT OBITH Ta3000pa3HBIMHU, KHUIKUMH WIA TBEPABIMU
BEIIECTBAMH.

HadrenoBble, 1ukiIanel (OUKJIOOYTaH W mpod.) ¢  obmeld  opmymnoii
C, Hyy 0OecrieunBaloT BBICOKOE KadyecTBO He(TH, KOTOpas SBJISETCS IEHHBIM TOPIOYUM
MaTepuaIoM Jis JBUTATEIeH BHYTPEHHETO CTOpaHUsI.

ApomMaTuyeckue, apeHsl (Toayon u ap.) obmieit popmynoit C,Hoy-¢ ABIASIOTCS 1IEHHBIM
XUMHUYECKHUM CHIPbEM.

Kucnopoacoaepxamye yriaeBogopoabl — HahTEHOBBIE KUCIOTHI, (DEHOJIBI, CMOJIUCTO-
acGarbTOBbIC COCTUHCHUSI.

Hagmenosvie kucnomel — MacisHUCTBIE XUAKOCTU C pe3kuMm 3amaxoMm. Conepkar
kapOokcuipHyto rpynmy (-COOH). B kepocuHax, QU3ENbHBIX TOIUIMBAX M JIETKHX MAacIsHBIX
JUCTHIIISITAX KOPPO3UIHO arpeCCUBHBI.

Denonvl — apOMaTUUECKUE COSAUHEHMS, COAep Kalue THIpoKCuiIbHy0 rpynny (-OH) —
beHon, Kpe3oJibl, THAPOXUHOH, TUPOTaLIo, PE3OPLUH U TIp.



Cmonucmo-acganbmosvie  coeduneHuss IPUNAIOT  TEMHBIH  IIBET,  CIIOCOOCTBYIOT
KOKCOBaHHMIO M HarapooOpa30BaHMIO B IIMIMHAPAX JBUTATEIICH.

Cepocoaep:xamue — MepKanTaHbl, CyabQUAbI, IUCYIbPHUIBI, THOC(EH, CEPOBOIOPO]
BBI3BIBAIOT KOPPO3HIO METAIITMYECKHUX JIETANICH.

A3oTcoaepikanue — TOpOUPUHBI — OMPEAEISAIOT IIOTHOCTh HedTu. Uem ux Oosblie,
TEM BBIIIE INIOTHOCTh HEPTH.

3.3. Moaumukjanyeckue apoMaTHyecKue coelMHeHUus1 (HA(TaJIMH, AaHTPaleEH,
(enanTpen)

[Ipu uzydyeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIICAYIONE OCOOCHHOCTH

KOHI[CHCI/IpOBaHHBIC APOMATHYCCKUC YTIICBOAOPOABI — COCAUHCHU A, MOJICKYJIBI KOTOPBIX
BKJTFOYAIOT HECKOJIPKO OCH30JBHBIX KOJICI, coeauHeHHbIX BIoyib cBsa3u C — C. Ilpocreiimue
COCANHCHUA JAaHHOI'O TUIIA:

= R -
HadiTanmH AHTRALEH heHaHTpeH

3.4. HenpenenbHble 0THOATOMHBIE CIIMPTHI (€HOJIbI)
[Tpu u3yuennu Bonpoca He0OX0AUMMO 0OOPATUTh BHUMAHHUE Ha CIEAYIOIINE OCOOCHHOCTH
OnHoaTOMHBIE HEMPEAETbHBIE CIUPTHI (AIKEHOJIBI M AJIKUHOJIBI )

HenpenenpHble crnupThl (QIKEHOIBI W AIKHHOJIBI) — TPOU3BOJHBIE HEMPEISTbHBIX
YIJIEBOIOPOAOB, B MOJIEKYJTaX KOTOPBIX BOJOPOAHBIA aTOM 3aMelleH Ha TUAPOKCUIbHYIO
rpymiy.

Cmpoenue.

HenpenenbHble cnupThl UMEIOT pa3iIMYHOE CTpOEHHE. B 0JHOM cilyyae rMApPOKCUIIbHAS
TpyIIa HAXOAUTCS HETOCPEICTBEHHO MPH YIIIEPOAHOM aToMe C IBOWHOM cBs3bio (I), B apyrom
— IIpH YIIIEPOJE, HE CBA3aHHOM ABOWHOM cBs3bto (I1):

H,C=CH—OH H,C==CH—CH,—OH

BUHWIOBBIN CIIUPT AJUITWJIOBBIM CIIUPT

3.5. D¢pupsl MUHEpPAIbHBIX KHCJIOT: HUTPATHI, CyJb(aTbl, 00paThl.
[Tpu uzydeHnun Bonpoca HEOOXOAMMO OOPATUTh BHUMAHUE Ha CISAYIONNE OCOOCHHOCTH

B cnoxHbIx 3¢upax HeopraHnyecKux (MUHEPATbHBIX) KUCIOT YIJIEBOJOPOIHBIN paguKal
(HampuMmep, aJIKWI) 3aMeliaeT OJWH WM HECKOJIBKO aTOMOB BOJOpPOAA HEOPTaHHYECKOMH
OKCOKHCJIOTBI, TAKUM 00pa30oM 3(pHUpbl HEOPraHUYECKUX KUCIOT MOTYT OBITh KaK CPETHUMH, TaK
U KUCJIBIMHU.

ITo CTPOECHUIO 3(upbl HAalOMHUHAIOT COJIN KHUCJIOT. Tak,
aupamu hochopHOii, a30THOM, CEPHON U Ip. KHCJIOT SIBJISIIOTCS
oprannyeckue pocdarsl, HUTpATHI, Cyab(ATH U AP. COOTBETCTBEHHO.

3.6. HenpenenbHble 1 apoMaTHYeCKHe AJIbJIerH/Ibl U KETOHBI

[Tpu u3yyeHun Borpoca HEOOXOUMO 0OPATUTh BHIMAHKE Ha CIICTYIONINE OCOOCHHOCTH

HenacplitienHble anbAeruibl U KETOHBI, B 3aBHCUMOCTH OT B3aUMHOTO DPACIIOJIOKEHHUS
JIBOMHOW M KapOOHWUIILHOW TPYNI B MOJIEKYJE, MOTYT OBITh TOJENICHb Ha TPU TPYIIBL C
conpspkeaHbiMu  (CH=CH2-COCH3 - w™etunBuHWIKETOH, OyTeH-1-3-on; CH2=CHCHO -

7



aKpoJICMH, MpomneHanb), KymynupoBaHHbIMU (keTeHbl CH2=C=0) u wu3011MpOBaHHBIMU
(CH2=CHCH2CH2CH2COCH3) cBsa3smu.lM3 HUX HauOOJBIIMA HWHTEPEC MPEACTABISIIOT
COCTMHEHUS C COMPSIKCHHBIMU CBS3SIMH, OCOOCHHO - aKpOJEHH U KPOTOHOBBIA ambiaerun Jlis
HEKOTOPBIX HEHACHIIICHHBIX allbJIETUI0B U KETOHOB COXPAHWIUCH SMIUpPUUYECKUE (aKPOJIEHH)
WJIM pallMOHaIbHbIe (METUJIBUHUIIKETOH) Ha3BaHUS.

3.7. I'nuuepuasl. Kupsl. Bocku

[Ipu uzydyeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIIEAYIONNE OCOOCHHOCTH

ZKupbl — BemecTBa pPacTUTENBHOTO M JKUBOTHOT'O MPOUCXOXKACHHUS, COCTOSIIME U3
cMecell TPUTIHUIICPUIOB — CIOXKHBIX A(UPOB TIMIIEPHHA M BBICIIUX XUPHBIX KHCIOT. OOrmas
dopMyna TpUTIIUIEPUIOB:

?I [+0O-CO-R,
CH—0-CO-R,
[
Cl Ig_‘(—]‘_ [‘{_}‘_R'g
Ri, Ry, R3 — pagukaiibl BRICIINUX KUPHBIX KACIIOT.
Kuper, o0OpazoBaHHBIE TPEACTBHBIMH KHCJIOTaMH, - TBEpAbIE BelIeCTBa, a

HEeNpeaeNbHbIMU — KHJKHE. Bce >KHphl MIIOXO pacTBOPUMBI B BOJIE, XOPOILIO PAacTBOPHUMBI B
OPraHUYECKUX PACTBOPUTEIIAX.

3.8. CuHTeTHYeCKO€E BOJIOKHO

[Tpu uzydeHnu Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIISAYIONE OCOOCHHOCTH

CUHTeTHYECKHEe BOJIOKHA XUMHUYECKHE BOJIOKHA, IIOJIydaeMble W3 CHHTETUYECKUX
noiaumepoB. CHHTETHUYECKHE BOJOKHA (GOpPMYIOT JIMOO M3 paciuiaBa MojJuMepa TOJHaMHUa,
nonuddupa, mnonuonedpuHa, MO0 W3 pacTBOpa  MOJMMEpa  TOJUAKPHIOHHTPHUIIA,
NOJMBUHUIXJIOPHIA, TOJIMBHHUJIOBOTO CHHpPTAa 1O CYXOMY HIH MOKPOMY METOIYy.
CuHTeTHYeCKHe BOJIOKHA BBITYCKAIOT B BUJEC TEKCTUIBHBIX U KOPIHBIX HUTEH, MOHOBOJIOKHA, a
TaKXXe MITANeJIbHOTO BOJIOKHA.Pa3HOOOpa3ne CBOWCTB HMCXOMHBIX CHHTETHYECKUX IOJIUMEPOB
MO3BOJIIET TMOJY4aTh CHHTETHYECKHE BOJIOKHA C pa3IUYHBIMH CBOMCTBAMH, TOTJa Kak
BO3MOXXHOCTH BapbHPOBATh CBOMCTBA MCKYCCTBEHHBIX BOJOKOH OYECHb OTPaHHUYEHBI, TOCKOIBKY
uX (OpPMYIOT IPAKTUYECKH U3 OJHOTO MOJIMMEpPA LEJUTIONIO3bI HITH € POU3BOIHBIX.

3.9. Pa3nesienne paneMH4YecKUX cMeceil HA ONTHYEeCKHe AHTUIIOABI.

[Ipu nzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIICAYIONE OCOOCHHOCTH

Paszoenenue payemuueckux cmeceu coeduneHuil, COICPKALIMX ACHMMETPUUYECKHE
LEHTPbI, Ha ONTHYECKHUE AHTHUIOJbI SIBISETCS BecbMa TPYAHOM 3amadeil, uMeromieil Goibiioe
Hay4YHOE U MPAKTUYeCKoe 3HadeHue. /locTaTouHo yKa3aTh Ha BaKHOCTH MOJIYUYEHUS Pa3IMYHBIX
(dapMalleBTUYECKUX TMPENnaparoB B ONTHYECKH YHCTHIX (opMax JUisl BBIICHEHUS CBSI3M HX
(pU3UOTOTMUECKON AaKTUBHOCTU CO CTEPUYECKON KOH(UTrypanued M BIMSHUS TOCIETHEH Ha
TedeHne OMOXUMUYECKUX TporieccoB. bypHoe pa3zButue paboT M0 XMMHH MENTUI0B U OCOOCHHO
[0 TOHMCKY MPOMBIIIJICHHBIX ITyTeH CHUHTE3a - AMHHOKHCIOT JellaeT 3aaady pa3paboTku
3¢ ()eKTUBHBIX METOAOB pa3zesieHus] palleMaToB B BBICUICH CTENEHU aKTyalbHOM.

3.10. Kcnananbl. Ci10:kHbIE OJIMCAXAPUIBI (TEMAPHH)

[Tpu u3yueHnnu Bonpoca He0OX0AMMO 00OPATUTh BHUMAHHUE Ha CIEAYIOINE OCOOCHHOCTH

Kcunanamu Ha3pIBalOT — TPYIIY FEMULEIUIION03,  OOHAapyXKEHHBIX B  KIETOYHOM
CTCHKE paCTEHUN M HEKOTOPBIX BOJOPOCIEH. DTOMOIMCAXaPHUIbI, COCTOSIINE U3 OCTaTKOB [-D-
KCWJIO3bl, COCAMHEHHBIX 1—4 CBA3sMM, TakXke Kak B lemtono3e. [lo pacnpoctpaneHuro
KCHJIaHBI CTOJIb YK€ BE3/IECYIIH KaK U 1EeJITI0J03a.

ConepxaHne KCUJIAHOB B JIPEBECHHE IIBETKOBBIX paCcTEHUN OOBIMHO cocTaBisier 10—
35 % oT o0Iero KoJM4ecTBa TeMUIECIUII0N03, @ B JAPEBECHHE TOJIOCEMEHHBIX pacTeHuid 10 —
15 %. I'nmaBHBIH KOMIIOHEHT KCHJIAHOB Y LIBETKOBBIX pacTeHuil 3to  O-anerun-4-O-
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METUIITIIOKYPOHOKCHIIAH, a y TOJIOCEMEHHBIX pacTeHui — apabuno-4-O-
METWITTIOKYPOHOKCHIIaH. B 00111eM ciiydae KcuaHbl TOJIOCEMEHHBIX OTIIMYAIOTCS OT KCHUJIAHOB
MOKPBITOCEMEHHBIX ~ OTCYTCTBHUEM allCTHWJIHOM IPyNIIbl M HaJIMYHUEM OCTaTKa apaOMHO3BI,
nprcoenHEHHOTO 0-(1,3)-CBS3bI0 K IIaBHOI eny Keunanal .

VY HEKOTOpBIX 3eNEHBIX BOAOPOCIEH, OCOOCHHO Yy MaKpPOCKOMHUYECKUX IPEICTaBUTENEH
nopsinka Cughonogvle, KCUaHbl MOJHOCTBIO 3aMEHSIIOT 1e/UTr003y. CXOAHBIM 00pa3oM, OHU
3aMEHSIOT €€ BO BHYTPEHHEM (UOPWIIIPHOM CIIO€ KJIETOYHOW CTEHKH HEKOTOPBIX KPACHBIX
BOJIOPOCIICH.

Kcunanbl — OJHM M3 OCHOBHBIX AHTUHYTPUEHTOB (COEAMHEHHE, NPEISATCTBYIOIIEE
BCACBhIBAHHIO MUTATEIbHBIX BEIIECTB), COACPKAIIUXCS B KOPMOBOM CHIPhE.

Kcunoonurocaxapuapl, NMpPOM3BOAMMBIE W3 KCWIAHA CUUTAIOTCA (DYHKIIMOHAIBHBIMU

MNpoAYKTaMU IIUTaHUA WKW [TUIHCBBIMU BOHOKHaMI/I[Z]. Hpouecc pacCliCIICHUsA KCHJIaHa

HAOJIMI0CaXapH bl OCYIIECTBIISAETCS NMPH MOMOIIM criennuyecknx GepMeHTOB z[pomn(eﬁ[3].

3.11. AMHHOCIIMPTBI: XOJIUH H KOJITAMUH

[Ipu uzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIISAYIONE OCOOCHHOCTH

2-AMUHOPTaHON (TAHOJNAMUH, KOJAMHMH) — CTPYKTYPHBIH KOMIIOHEHT CJIOHBIX
JUNHI0B, 00pa3yeTcs MyTeM pa3MbIKaHUS HAMPSHYKEHHBIX TPEXWICHHBIX LIUKJIOB ATHJIEHOKCUAA U
STUJICHUMHUHA aMMHAKOM WJIM BOJIOM COOTBETCTBEHHO (peaKkIK HYyKJICO(PUIBLHOTO 3aMEIeHHS ).

Xo0JMH (TPUMETHII-2-TUIPOKCUITUIIAMMOHNI) — CTPYKTYPHBIM DJIEMEHT CIIOKHBIX
munuaoB. Vimeer Oonbloe 3HAUYEHUHM, KaK BUTAMMHOIOAOOHOE BEILECTBO, PETYJIHMpYIOLIEe
JKUPOBOM oOMeH. B opranmsme XonmH MOXKET 00pa30BaThCs W3 aMHUHOKUCIOTHI cepuHa. [lpu
3TOM CHayaja B pe3yibTaTe AeKapOOKCMIMPOBAHUS CEpUHA MONy4YaeTcss 2-aMHUHOSTaHOI
(KoJlaMHUH), KOTOPBIN 3aTEM MOABEPraeTcs MCUEPIbIBAIONIEMY METUIMPOBAHUIO IPU YYACTHH S-
azicHO3MIMeTHOHMHA (SAM).

3.12. B-aMHUHOKHCIOTHI

[Ipu nzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CICAYIONE OCOOCHHOCTH

bera-amanuH — 93TO CTPYKTYpHBIM SJEMEHT KapHO3WHA, MOJEKYIbI, KOTOpas
CIOCOOCTBYET HAKOIUICHHIO KHCJIOTHI B MBIIILAX, IOBBIIIAs TEM CaMbiM (DU3HUECKYIO
pe3ynbTaTUBHOCTh B TedeHue 60-240 cexkyHp mocie mpuema mpemnapara. [Ipuem Oera-ananmHa
crocobcTByeT HaOOpy MblIeyHOM Macchl. KapHO3MH sBiSeTCs aHTHOKCHIAHTOM, KOTOPBIN
3aMeJISIeT MPOIIECChl CTAPSHUSI B OpraHU3ME.

4. METOAUYECKHUE PEKOMEH/JALIMN
ITO HOAT'OTOBKE K 3AHATUAM

4.1 JIP-1 Teopus cTpoeHHs] OpraHuvecKux coeanHeHui. Kiaccuduxamms opraHmueckux
coeuHEeHUH. TUIbl peakiuii B OpraHu4ecKo XUMHu
[Tpu MOATOTOBKE K 3aHATHIO HEOOXOIUMO 0OpaTUTh BHUMAHUE HA CIEAYIONINE MOMEHTHI.
[To Tumy XMMHYECKOro MpeBpallleHuss OpraHUYecKue peakluuu AeNsTcs Ha: 1) peaxyuu
3amewenuss (S), COMPOBOXKIArOIIUECsT O0Opa3OBaHMEM HOBBIX KOBAJCHTHBIX CBS3€H IpHU
3aMEeUICHUH OJHOT0 aTroma (WM TPYIIbl aTOMOB) Ha JAPYrde aTOMbl WJIM TPYHIbl aTOMOB,
HaTpuMep
CH; —H + Cl, — CH; - Cl1 + HCI;
2) peaxyuu npucoeounenus (A), COMPOBOKAAIOIINECS 00pa30BaHUEM HOBBIX G-CBSI3€H 3a CUET
pa3phbiBa TT-CBsI3U, HAIPUMED
CH2 = CH2 +HBr - H - CH2 — CH2 — BI‘;



3) peakyuu >1UMUHUPOSAHUS (OmMuenienus,), COTPOBOXKIAIONINECS O00pa30BaHWEM HOBBIX T-
CBSI3€M 3a CUET pa3pbiBa G-CBA3EH, HAIPUMED
H,SO4
H - CH,; - CH; - OH -------- — CH;, = CH; + H,0;
4) oxuciumenbHO-60CCMAHOBUMENbHbIE peaKyul CBSI3aHbl C TOTEPEH U MPUOOPETEHHEM aTOMOB
BoZiopoa. BermecTBo okuciseTcs, ecinu oHO TepseT arombl H u (wnm) mpuobperaer atomsl O.
Oxkucnurenb o6o3Havaercs [O].
[O] [O]
R-CH;-OH—->R-CH=0 —R-COOH

BemecTtBo BoccTanaBmmMBaeTcs, eciii OHO MpuobdperaeT atoMbl H u (W) TepsieT aToMbl

O. BoccranoButens 0003Ha4ar0T cuMBojioM [H].

4.2.JIP-2 Anudarudeckue yriaeBogopoasl. AKaHbl. AJIKEHBI. AJIKMHBI. AJIKaUCHBI.

ITpu noAroTOBKE K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAHKE Ha CIIEIYIOIIE MOMEHTHI.

Ankanel — mpenensHble  anudarudeckue  yrieBopopoabl.  OOmas  dopmyna
roMoJIOTH4YecKoro psaa ankaHoB CyHogio.

W3omepust yriepoaHoOro ckeinera M TOBOPOTHAs HU30MepHs (KOH(pOpMalMOHHAS).
Kondopmanuu — pasnuuHble reoMeTpuueckue (GpopMbl MOJIEKYII, MEPEXOAALINX APYr B Apyra
nyreMm BparmieHusi Bokpyr C — C cBszeil. [Ipu oObIUHBIX TeMmepaTypax KOH(POPMALUU JIETKO
HepexoAsT APYr B Apyra.

XHWMHUYECKHE CBOMICTBA: peakUMM 3aMEIICHUs, IPOTEKAIIUE [0 PagUKaIbHOMY

MEXaHU3MY (S)) —  TaJOTeHHpPOBaHUE, HUTPOBaHUE (peakmust  KoHoBasoBa),
Cyb(OXJIOpUPOBAHHE
AnkeHpl — HempenenbHble anudaTuukckue —yriaeBojopoabl. O6mias  dopmyna

romoJioruueckoro psiga C,H>,.

N3omepus: 1) m3zomMepusi yriaepogHOTO CKeeTa; 2) W30MEpHUs IOJOKECHUsI JTBOWHOMN
CBS3U; 3) MPOCTPAHCTBEHHAs (TeoMeTpuyeckasi) u3omepus; 4) MEKKIaccoBask H30MEpHUsi ¢
UKJIOAJIKaHAMHU.

CTpoeHHe: Sp°-THOPHIM3AIMS aTOMOB YIIEPOAa, 3 O-CBA3H DACIIONATalOTCS B OTHOM
MJIOCKOCTH Tox yriom 120° apyr K apyry, m—CBsi3b O0Opa3oBaHa pP-3JEKTPOHAMH COCEIHHX
aTOMOB yriiepoza. /[BoiiHas CBs3b SBIISETCS COUETAHUEM O- U T—CBS3EH.

AJKUHBI — HENPeIeNbHbBIE YTIIEBOJOPOIbI, MOJIEKYJIbl KOTOPBIX COJEPKAT OJIHY TPOMHYIO
cBs13b. O0mast popmyna ankuaoB C,H >, ).

Nzomepus: 1) yraepogHoro ckemnerta; 2) HU30MEpHUs TIOJOKEHUS TPOWHOW CBS3M; 3)
MEXKJIACCOBasi M30MEPUSI C aJIKaIMCHAMH.

Crpoenue: sp-ruOpuan3anus aToMOB YIJIEPOJa, G-CBSI3M PpACHONaraloTcsi Ha OJHOM
auHAn mox yrioMm 180° mpyr x Ipyry, JBe T-CBA3M OOpa30BaHBI P-3JIEKTPOHAMU COCEIHUX
aTOMOB YIJIEpOJia M PaclojaraioTcs BO B3aUMHO NEPIEHIUKYISPHBIX IIOCKOCTAX. TpoiiHas
CBSI3b SIBJISIETCSA COUETAHUEM OJHOW G- U JBYX T —CBSI3EH.

AnkaaueHsl (IMeHbl) — HeTIpeAeIbHbIE YTIIEBOIOPOIbI, COJEPIKAIINE IBE JBOMHBIC CBS3H.
Ob6mas ¢popmyna ankaaneHoB C,Hap. ;.

4.3. JIP-3 ApoMaTu4ecKkue yrieBo0PO bl

ITpu mOATOTOBKE K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAHKE Ha CIIEIYIONIEe MOMEHTHI.

ApomMaTHyecKHe YIJeBOAOPOAbI (apeHbl) — COCIWHEHUSA, MOJEKYJIbl KOTOPBIX
coJiepKaT OJTHO WJIM HECKOJbKO OCH30JBHBIX KOJIEI — IUKIMYECKHX TPYII aTOMOB yTriepoja ¢
0COOBIM XapakTepoMm cBsizeld. O0mas hopmyna apoMaTHIECKUX YIIIEBOIOPOIOB psisia OCH3051a —
CnHZn-ﬁ-

Kpurepun apoMaTU4YHOCTH.

1) AToms! yriiepoa pacrosiaratoTcsi B OJHOM MJIOCKOCTH.

2) AtoMmsl yriepoza o0pa3yloT HUKIHYECKYIO CUCTEMY.

3) CompsixeHHasi cucTeMa CBsi3el COAEPKUT 4n+27-31eKTPOHOB (N — LEJI0e YHCIIO).
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1) Peaknuu 3meKTpoUIbHOTO 3aMELCHHUS.
a) ['anorennpoBanue (KaTaau3aTopsl — KUCIOTH JIbtonca):

A1, cl

0) HwurpoBanme. benzon pearupyer ¢  Humpyioweu — cmecbto  (CMECBIO
KOHLEHTPUPOBAHHBIX a30THOW U CEPHOM KHUCIIOT):

MO,

+H,O

B) AJIKWUIMPOBAHKE aJKWITATOTCHUIaMHU U allkeHaMu (peaxyus @pudens-Kpagpmcea):

AT, R
+RC] —m = + HCL
(R — yrieBotopoIHBIN pagukan).
CH:
|
ALY CH
+ CH,—CH=CH, — == lle
3

4.4. JIP-4 Cnuptsl: KiIaccHpUKaIMs, CIIOCOObI MOMYyYeHHUS M XMMUYECKHE CBOICTBA.
[Ipocteie aupsI

ITpu mOArOTOBKE K 3aHATHIO HEOOXOIMMO OOpaTUTh BHUMAaHHE Ha CIIEIYIOIUE MOMEHTHI

CnupTsl — MOPOAYKTHI 3aMEIICHHs BOJOpPOJa B YIJIEBOAOPOAAaX Ha THAPOKCHIbHYIO
rpynmy. O0mas ¢opmyna ciuptoB R — OH. Ilo yuciy rupOKCHIBHBIX TPYII CIIUPTHI ACTATCS
Ha OJHOATOMHBbIE M MHOTOAaTOMHBIE. B 3aBHCHMMOCTH OT TOro, ¢ KakuM aTOMOM YTIJiepoja
cBs3aHa rpynna — OH pasnnyaroT nepBUYHbIE, BTOPUYHBIE U TPETUUHBIE CIIUPTHI.

[Tpocteie a¢uper — R — O — R' - coequnenus, B KOTOPBIX /IBa YTII€BOJIOPOJAHBIX pajuKaia
CBsI3aHBI aTOMOM KHciIopoaa. Eciu panukansl pa3Heie, TO 3(pUp Ha3bIBAIOT CMEUAHHBIM.

4.5.  JIP-5 ®eHombl M apOMaTHYECKUE CIIUPTHI: KJIACCH(PUKALNSA, CTIOCOOBI MOTY4YEeHUS

ITpu noAroTOBKE K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAaHHE Ha CJIEIYIOIUE MOMEHTHI

®eHo/1bl — NIPOU3BOHBIE APOMATUYECKUX YITIEBOAOPOIOB, B KOTOPBIX THIPOKCOTPYIIIA
CBsi3aHa C aTOMOM yriepojaa 0eH30JpHOro Kojblia. [1o unciy ruapoKCHiIbHBIX Tpynn (HeHObI
JETST HA 00HOAMOMHble N MHO20AMOMHbIE.
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<|IIH OH OH
- CHs | - OH | . OH

OH
0-Kpeson MHPOKATEXMH AMporannon
(0QHOATOMHEIR deHon)  (OBYXaTOMHEBIA GeHon) (TPEXATOMHEI dEHO)

Crpoenne. HemopneneHHass SJ€KTpOHHAas Mapa aToMa KHCIOPOJa BTSITUBACTCSA B T-
AIIEKTPOHHYIO CUCTEMY OEH30JIbHOTO Koublia (+M-3¢dext rpynmer OH):

Q{:} H

L=

OTO NpUBOAUT K : a) YBEIMYEHHUIO DJIEKTPOHHOM IUIOTHOCTH B opmo- W napa-
MOJIOKEHUAX OCH30JIBHOTO KOJIbIIa, 0) ocinabienuto csizu O — H.

1) ®enon — cnabas kucnora. [Ipu AelicTBUM Ha HETO MIETOYHBIX METAJIJIOB MJIH IEI0Yei
00pasyroTCs CONU — (heHosimbl:

C6H5 —OH+Na — C6H5 —ONa+ % HzT
C¢Hs — OH + NaOH — C¢Hs — ONa + H,O
2) Obpa3oBaHue CIOKHBIX 3(PUPOB MO JEHCTBUEM XJIOPAHTHIPUIOB KUCIIOT:
CsHs — OH + CH3COCl — C¢HsOCOCH; + HCl

3) Peakmuu 37eKTpoQHUIBHOTO 3aMelleHuss B (eHoJe MPOTEKAIOT 3HAYMTEIHHO JIETde,
YeM B apOMATUYECKUX YIIIEBOJOPOIaX.

a) bpomupoBanue (c OpoMHOI BOAO) — KaueCTBEHHAs peakius Ha PEHOT

4.6. JIP-6 Anpaeruanl i KETOHBI
[Tpu moATroTOBKE K 3aHATHIO HEOOXOIMMO 00OpaTHTh BHUMAHUE Ha CICAYIONHE MOMCHTBI

Kap6onuiabHble coequHEHMS] — COCAMHEHHUS, MOJIEKYJIBl KOTOPBIX COJAEpKatT
KapOOHWJIBHYIO TPYIIITY:
ot O-
C=0
g

ATOM yriaepoaa B KapOOHHMIBHOM IPYIIe HAXOMNUTCS B COCTOSHHM Sp°-THOPHIN3AINN 1
obpa3yer 3 o-cBs3u (oaHa U3 HUX cBI3b C — O), KOTOpBIC PACIONATAIOTCS B OJTHOM IUIOCKOCTH
nox yriaom 120° mpyr x apyry. n-CBsizb 00pa3oBaHa p-3JIEKTPOHAMH aTOMOB YIJIepojaa W
Kuciopoja. naBoiHas cBsizb C = O dBIsIETCS COUYETAaHUEM G- U T-CBSI3€d; OHA CHIIBHO
MOJIIPU30BaHa 3a CYET CMEILIEHUS FIEKTPOHHOM IJIOTHOCTH T-CBSI3U K KUCIOPOAY. XUMUYeCcKas
AKTUBHOCTH KapOOHWILHBIX COCTUHEHUI TeM BBIIIE, YeM OOJIBIIIE 3apsi/] Ha aTOME YTIepoa.

4.7.  JIP-7 KapOGoHOBBIE KHCTIOTHI

[Tpu moAroToBKE K 3aHATHIO HEOOXOIUMO 00OpaTUTh BHUMAHKE Ha CIEAYIOIINE MOMEHTHI

Kap6oHoBbIe KHCJIOTHI — COCTUHEHUS, MOJIEKYIbI KOTOPBIX COJEPKAT KapOOKCHUITHHYIO
rpyny — COOH. Kap6okcunpHas Tpymmna COCTOUT U3 KapOOHWIBHOW M THAPOKCHIBHOW TPYIIII,
KOTOpPbIE€ OKa3bIBAIOT B3aUMHOE BIIMSIHUE APYT HA JIpyra:
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0 -
5170
‘4
—C

Lo—m

Henonenennast sneKTpoOHHAas IMapa KUCIOpOJa B TUAPOKCHIBHOW TpYIIE CMEIIeHA B
CTOpOHY KapOoHmIbHOTO yriiepona (+M-addekr rpynmsl OH). D10 ocnmabmsier cBsizp O — H
(YyBeIIMYMBAET KUCIOTHBIE CBOMCTBA) M YMEHbBIIACT YACTUYHBIN MOJIOKUTENBHBIN 3aps] Ha aTOMe
yrieposia (ocnaliaseT akTUBHOCTh KapOOHUIBHOM TPYIIITHI ).

4.8.  JIP-8 Oxcu- u 0KkcokucaoTel. OnTudeckas M30Mepus

[Tpu moATrOTOBKE K 3aHATHIO HEOOXOMMO 0OpaTHTh BHUMAHUE Ha CIEAYIONHNE MOMEHTBI

Cpenn OpraHMYECKUX COEIMHEHWH BCTPEYAIOTCS BEINECTBA, CIOCOOHBIE BpalIaTh
IJIOCKOCTh TOJIApU3adalliid CBCTA. 3TO SIBJICHUE HAa3BIBAIOT OITHYECKON AKTUBHOCTBIO, a
COOTBETCTBYIOIIME BEIIECTBA -OMMUYECKU aKmueéHvimu. OITHYECKH aKTUBHBIE BEIIECTBA
BCTPEYAIOTCS B BHJE AP ORMUUECKUX AHMUNOOO0E - N30MEPOB, (HU3UUECKUE U XUMHUUECKUE
CBOMCTBA KOTOPBIX B OOBIYHBIX YCIIOBHMSAX OJMHAKOBBI, 32 HCKIIOYEHHEM OJHOTO - 3HAKa
BpallCHHUs IMJIOCKOCTU MOJIApU3alUH. (ECHI/I OIWH U3 ONTUYCCKHUX AHTUIIOAOB UMCCT, HAIIPUMCD,
yaenbpHoe Bpamienue +20 °, To apyroi - yaensHoe Bpamenue -20 °©).

OHTquCKaﬂ H30MCpHA TMOABIACTCA  TOT'JaA, Korma B  MOJICKYJIC TIPUCYTCTBYCT
acummempuyeckuii amom y2iepooa ; Tak Ha3bIBAIOT aTOM YINIEPOJA, CBA3AHHBIA C YETHIPHMS
PA3INIHBIMU 3aMCCTUTCIISIMU. Bo3MokHBI ABa TCTPASAPUUCCKUX PACIIOJIOKCHUSA 3aMecTUTeNneH
BOKPYT aCHMMETPUYECKOro aroma. O6Ge MNpOCTPaHCTBEHHBbIE (OPMBI HENb3S COBMECTHTH
HUKAKUM BPAICHUECM; OJJHA U3 HUX ABJISICTCA 3CPKAJIbHBIM I/I306pa)KGHI/IeM I[pyTOﬁ

4.9. JIP-9 YrneBonnl.

[Tpu moATrOTOBKE K 3aHATHIO HEOOXOIMMO 0OpaTHTh BHUMAHUE Ha CIEAYIONNE MOMEHTHI

Veneeoovr — BaxkHel1e NpupoIHble COEAMHEHHS, COCTOSIIUE U3 YIIIepoia, BOAOPOIa U
KHUCIIOPOJa. YTJIEBOAbl MOJAPAa3ALISIIOTC HA MOHOcaxapudvl U noaucaxapuosvl. MoHOCaxapuabl
HE MOJABEPraroTcs TUAPOIIN3Y, a MOoJIUCcCaXapyIbl IPU KUIISTYEHUU ¢ pa30aBIeHHBIMU PacTBOPaMU
KHCJIOT PACLIEIUISIOTCS 10 MOHOCAXapHUaA0B.

VYrneBoabl OTHOCATCS K  NONU(DYHKIMOHAIBHBIM  COeOUHEHMsM. B monekyne
MOHOCaxapuaa HMEITCS (YHKIMOHAIBHBIE TPYMIBl pPa3HbIX TUNOB: crnuptoBas — OH wu
kapOonmitbHast — CO (ampaeruaHas U kKeToHHas). [loaToMy cpean MOHOCaxapuaoOB pa3InyaroT
aAnbOeUdOCnUPmMbl (A1b003b1) U KEMOCNUPMbL (Kemo3bvl).

Jlucaxapuosi — 3TO YrIAEBOABL, MOJEKYJIbl KOTOPBIX COCTOSAT M3 JBYX OCTAaTKOB
MOHOCAaXapHuJ0B, COEIMHEHHBIX IPYT C JIPYroM 3a CYET B3aUMOJAECUCTBUS THAPOKCUIIBHBIX TPYIIIT
(IBYX moJTyarieTabHBIX WM OJTHOM MOJTyaleTaIbHOW U OJTHOW CITUPTOBOM).

CBsi31, COEUHSIONINE MOHOCAXapUIHbIE OCTATKH, HA3bIBAIOTCS TTMKO3UIHBIMHU.

[Ipumepom Hambosee pacnpoCTpaHEHHBIX B MPHUPOJIE AUCAXAPUIOB SBISETCS caxapo3da
(CBEKJIOBUYHBI WJIM TPOCTHUKOBBIA caxap). Mojekyna caxapo3bl COCTOMT U3 OCTAaTKOB
TJIIOKO3bI U PPYKTO3bI, COEAMHEHHBIX JIPYT C APYTrOM 3a CYET B3aUMOJECUCTBUS MOTyaleTalbHbIX
TUAPOKCHIIOB (1—2)-rIMKO3UIHOM CBA3BIO:

Mommcaxapuapl (eruxansl) — 3TO MOJEKYJIBI TOJIUMEPHBIX YITIEBOAOB, COEAMHEHHBIX
JUTMHHOM TIeTIOYKOM, 00beTUHEHHBIC BMECTE TIIMKO3UIHON CBS3BIO, a TIPU THIIPOIN3E CTAHOBATCS
COCTaBHOM  4acThIO MOHOCAXapuJOB WIMOJIUTrocaxapuaoB. IlpumepamMu  MOryr  CiiyXuTh
pe3epBHBIE MOJIMCAXAPUAbl, TAKUE KaK KpaxMal U INIMKOT€H U CTPYKTYpPHBIE MOJIUcCaXapujibl —
LEJUTI0JI03a U XUTHH.

[lonucaxapuapl 4daile BCEro HEOJHOPOJIHBI. B  3aBUCUMOCTHM OT CTPYKTYphl Yy
3TUX MAaKpOMOJIKEKYJ MOTYT OBITh pa3iuyHble cBoicTBa. OHU MOryT OBITh aMOP(HBIC WIH

JAaKC HCPACTBOPUMBI B BOJIC. Korz[a B TMoJIMCaxapuac HaXOoOATCA BCC MOHOCaxapuJabl OOHOTO
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TUINA,  TOJUCaxapujJ  HAa3bIBAECTCSA 2OMONOAUCAXAPUOOM WU 2OMOIUKAHOM, ~ HO  KOTAa
MPUCYTCTBYET Oomb1Ie OJTHOTO THIIA MOHOCaXapu/oB, ux
Ha3bIBAIOT 2€MeponoauUcaxapuoamy UiueemepoiuKanamu.

4.10. JIP-10 AMuHBl. AMUHOKHUCIOTEL beaku

[Tpu moATrOTOBKE K 3aHATHIO HEOOXOMMO 0OpaTHTh BHUMAHUE Ha CIEAYIONNE MOMEHTHI

AMMHBI — TIPOM3BOJIHbIE aMMHakKa, B KOTOpPOM aTOMbl BOJOpPOJA 3aMENIEHbl Ha
YIJIEBOJOPOAHBIE paJMKaibl. AMUHBI JENATCA Ha TNEpPBUYHBIC, BTOPUYHBIE M TPETUYHBIE B
3aBUCUMOCTH OT TOTO, CKOJIBKO aTOMOB BOJIOPO/Ia 3aMEIEHO HA PATUKAIIBI:

I
R—NH, R-NH-R' R-N—R
)
R
[NEPEHYHELE ETORHYHEIE TRETHIHEIE
AMHHEL AMHHEI AMHHEI

B 3aBucuMocTH OT mNpUpPOABl paaMKaga aMHHBI MOTYT OBbITh anu(paTHYECKUMH,
[UKINYECKHUMHU, apOMAaTHUECKUMH.

AMMHOKHCJIOTBI — OpraHUYecKue NOJU(QYHKIMOHAIbHBIE COEIMHEHHs, B COCTaB
KOTOPBIX BXOAAT kapOokcunbHble Tpynnsl — COOH u amunorpynnsl — NH,. B 3aBucumoctu ot
B3aMMHOTO DPACTOJOXKEHUS o00enx (QYHKIUOHAIBHBIX TPYNI pa3jiuvyaroT o-, B-u Y-
AMHHOKHUCIIOTHI:

CHa— LI’JH — COOH _ (IZIIZ— CIT,- COOII
HaMN H-™
(1— 8MUHONPNWMOHOESEA KA CRNGTH B— SAMHWHONPNMCHOBAA KMCHOTAa

Wzomepus. 1) M3omepus yriepoHOro ckenera; 2) mojoxeHne pyHKIIMOHATBHBIX TPYII;
3) ontuueckas u3oMepus (BCe 0-aMUHOKHCIIOTBI, KPOME TJIUIIMHA, ONTHYECKH aKTHUBHBI).

Beaki (mpoTeiiHbl, MOJUNENTHAbI) — BBICOKOMOJIEKYIISIPHBIC OPTaHUYECKHE
BEIIIECTBA, COCTOSIINE U3 anb(pa-aMHUHOKHUCIIOT, COeIMHEHHBIX B IIENOYKY MEMTUIHON CBS3bI0. B
YKUBBIX OpraHU3Max aMHUHOKHUCIIOTHBIN COCTaB OEJIKOB OIpeeseTcsl TeHETHUYECKUM KOJIOM, IIPU
CUHTE3¢ B OOJILITMHCTBE CIIy4aeB HCMONb3yeTcs 20 cTaHIapTHBIX aMUHOKUCIIOT. MHOXECTBO HX
KOMOWHAIIMA CO3/al0T MOJIEKYJIbI OCJIKOB C OOJIBIIMM pa3zHooOpa3ueM cBorcTB. Kpome Toro,
AMUHOKHUCIIOTHBIE OCTaTKM B COCTaBe OelKa 4YacTo IMOABEPraloTCANOCTTPAHCISIIMOHHBIM
Mou(UKaAISAM, KOTOPbIE MOTYT BO3HUKATh U JI0 TOTO, Kak O€JIOK HaYMHAET BBIMOJHATH CBOIO
GyHKIMIO, U BO BpeMsi ero «paboTel» B KieTke. YacTo B JKMBBIX OpPraHH3MaxX HECKOIBKO
MOJIEKYJI Pa3HbIX OEITKOB 00Pa3yIOT CIOKHBIE KOMIIJICKCHI.

4.11. JIP-11 I'eTepolMKINYECKHUE COCTUHEHUS

[Tpu moATroTOBKE K 3aHATHIO HEOOXOMMO 0OpaTHTh BHUMAaHUE Ha CIEAYIONNE MOMEHTHI

['etepouukinyeckue COEAUHEHMS, OPTaHMYECKHE COEJUHEHMS, MOJIEKYJbl K-PbIX
co/iepaT ILMKJIbI, BKJIIOYAIONIME HApsAy C arOMaMU Yriepoja OJWH WM HECK. aTOMOB Ip.
a1emMeHTOB (rerepoaTomoB). Hanb. 3nauenue umerot T.e., B UK K-pbIX BXOAAT atoMbl N, O, S.
K HUM OTHOCSTCS MH, IKaJIOW/Ibl, BATAMUHBI, aHTUOMOTUKHU, MIPUP. MUTMEHTHI; OHU BXOJST B
BUJE CTPYKTYpHBIX (parMeHTOB B MOJEKYJIbl HYKJIEHHOBBIX K-T, O€IKOB U Jp.
I'eTeponuknnueckue COEAMHEHHI-CaAMbIi MHOTOYMCIIEHHBIA KJIACC OPT. COEMl., BKIIOYAKOLIUN OK.
2/3 BceX W3BECTHBIX MPUP. U CHHTETUY. OPT. BEIIECTB.
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