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2. METOAUYECKHUE PEKOMEH/JIAIIMHA 11O BBIIIOJIHEHUIO
VWHJIUBUIAYAJBHBIX JOMAIITHUX 3A TAHUM
NuauBuayanbHble TOMAIIHUE 3a/1aHUS BBIMOIHIIOTCS B (popME KOHTPOJIbHOM pabOTHI.
2.1 TeMbl HHANBUAYAJBHBIX JTOMAIIHUX 3aJaHUI

N/3-1. V3omepus u criocoObI MonydeHus anudaTniecKuX yrieBog0pOI0B.
N/13-2. Peakuuu 3aMenieHUsi B apOMaTHUYECKUX YIJIEBOJIOPOIAX.

N/13-3. CriocoObl mOTy4eHHUsI 1 XUMHUYECKUE CBOMCTBA CITUPTOB

NJ13-4. Xumuueckue cBOHCTBa (peHOIOB

WJI3-5. XuMudecknue cCBOMCTBA alIbJETHIOB M KETOHOB

NJ13-6. Xumudeckre CBOWCTBA KApOOHOBBIX KHCIOT

NJ3-7. CTpoeHre u XUMHUYECKHE CBOMCTBA MCaXapyua0B.

WJI3-8. XuMudeckne CBOMCTBA aMUHOKHCIOT.

2.2 Copep:xanve HHAMBUIYAJIbHBIX JOMAIIHUX 3aJaHUI

NJ3-1. N3omepus u criocoObl MOTydeHUs annu(aTHUECKUX YIIIeBOI0POIOB.

Hanummure crpykrypHyto (opmyiy yrieBojopoja Ballero BapuaHTa. 3allULIUTe €ro
U30MepPbl (CTPYKTYpHBIE, IOJIOKEHMSI, MEKKJIACCOBBIE, T€OMETPUUECKNE) U HA30BUTE UX IO
cucrematuueckoi HoMenkiarype WIOITAK. Hanummre ypaBHEHMST peakuuil MOITYyYEHUS
YIIEBOIOPO/IA BAIIETO BapraHTa (BCE BOSMOXHBIC CITIOCOOHI)

N/13-2. Peakuuu 3aMenIeHUsi B apOMaTHUYECKUX YIJIEBOJIOPOIAX.

3anumuTe CTPYKTYpHBIE (OpPMYIbl coenuHeHui. HazoBute 10 CcHCTEMaTHYECKOM
HOMeHKJIaType. Kakoe BIusAHHME OKa3bIBalOT 3aMECTUTENIM Ha apOMAaTHYECKYI0 CHCTEMY
OEH30JIbHOTO KOJIbLIa B KaXKIAOM M3 ciayyaeB. Hamumiurte ypaBHEHHE peakUUHd HUTPOBAHUS
JTAHHBIX BEIIECTB.

NJ3-3. CiocoOb! NOTY4YEeHUSI 1 XUMHUYECKHE CBOMCTBA CIIUPTOB

Hanummre xumudeckue (opMyibsl CIHUPTOB, COOTBETCTBYIOIIMX HOMEpY Balllero
BapuanTa. C KakuMH U3 IIEPEUUCIICHHBIX peareHTOB OHU OYIyT pearnpoBath: 1) MeTauIMYeCKHii
HaTpHH, 2) METAUTMYECKUIA ITUHK, 3) ruapokcua HaTpusi, 4) rugpokcua meau(Il), 5) meTunoBsii
coupt, 6) yKCycHas KHCJIOTa, 7) cepHas KHcioTa, §) sTwixjiopun, 9) anerwixnopun, 10)

5




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

NJ13-4. Xumuueckue cBOUCTBa (peHOIOB

Hanummre xumuueckue ¢GopMynbl (EHOIOB, COOTBETCTBYIOIIMX HOMEPY Balllero
BapuanTa. C KaKkuMH U3 IIEPEUUCIICHHBIX peareHTOB OHU OYIyT pearupoBath: 1) MeTauIMYecKHii
HaTpHH, 2) METAUTMYECKUIA ITUHK, 3) ruapokcua HaTpusi, 4) rugpokcua meau(Il), 5) meTunoBeii
cnupt, 6) yKCycHas KHUCIOTa, 7) cepHas KHcioTa, §) sTwixiopun, 9) anerwixnopun, 10)
OpoMHas Bona, 11) pacTBop mepmaHraHaTta kainus. Hamucath BO3MOXKHBIC YpaBHEHUS PEaKIIHi,
Ha3BaTh MPOIYKThI PEAKIIHUH.

WJI3-5. XuMudeckue CBOMCTBA allbJETHUIOB U KETOHOB

Hammumure crpykTypHyto ¢opMmyny KapOOHUIBHOTO COEAMHEHHWs Balllero BapHaHTA.
Jlaiite Ha3BaHME II0 CHCTEMAaTH4YECKOM HOMEHKIaType. Hamumure ypaBHEHUs peakLMid:
MPUCOCIUHECHNUSI CHHWIBHOW KHCIOTBI, THUIAPOCYNIb(GUTAa HATpHsi, OTUIOBOrO crupra (C
o0Opa3oBaHHeM TOTyalleTaIeH U aleTaneil); OKUCICHHSI aMMHAYHbIM pacTBOPOM OKCHA cepedpa
u ruapokcuaoM menu (II); ampmonpHON KOHACHCAMU ¢ TpormaHaieM. Ha3BaTh ToJydeHHbBIS
MPOJIYKTHI.

NJ13-6. XuMuueckre CBOWCTBA KApOOHOBBIX KHCIOT

B cooTBeTcTBUM ¢ HOMEPOM CBOETO BapHaHTa HA30BHUTE KUCIOTY IO MEXKIyHAPOIHOM,
TpUBHAJIbHON HOMeHkiaType. Ilomyunre ee BceMH BO3MOXKHBIMH crnocoOamu. Hamumumre
peakiuu  IMOJy4eHHs  COJM, OTWIOBOro 3¢dupa, aHruapuaa, XJIOpPaHTHApPHIA,  O-
xjnopupousBoaHoro. HaszoBure mnomydeHHble NpoAyKTHL. Hamumure ypaBHEHUs peakLMuid,
XapakTepHbIe JUIsl YIJIEBOAOPOAHOIO PagvKana WU APYyrod (pyHKIMOHAJIBHON IPYMIIbI, KpOME
KapOOKCHITLHOM (He MeHee Tpex). Ha3BaTh momydeHHbIE TPOTYKTHI.

N3-7. CtpoeHne u XUMUUYECKHE CBOMCTBA AMCaXapuI0B.

OObscHUTE SBJIEHUE MYTApOTALlMKM HA MPUMEPE YIJIEBOAA CBOETO BapHUaHTa, UCIOJb3YS
MPOSKIIMOHHBIC U TIEPCIEKTUBHBIE (JOPMYIIBI U YUYUTHIBAS, YTO O- U [3-aHOMEPHI B PaBHOBECHOMU
CHUCTEMEe HaxOoAATCs B MupaHo3HOM (opme. Hamumure ypaBHEHUs peakIuii B3aWMOJCHCTBUS
moHocaxapuzaa 1) ¢ rugpokcunom meau (II); 2) ¢ ruapokcugom menu (II) mpu HarpeBanuu; 3) ¢
YKCYCHBIM aHTUJPUIIOM; 4) ¢ aMMHUAYHBIM pacTBOpPOM oOkcujaa cepedpa. HazoBuTe mpomyKThI.
N3o6pazute NEePCIEKTUBHYIO bopmyy aucaxapuna (BOocCcTaHaBIMBAIOIIETO u
HEBOCCTAHABJIMBAIOILIETr0), OOPa30BaHHOTO BalllUM MOHocaxapuaoMm. HaszoButre ero mo
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.

WJI3-8. XuMudeckne CBOMCTBA aMUHOKHCIIOT.

HazoButre amMUHOKHMCIOTY, COOTBETCTBYIOUIYIO HOMEpPY Balllero0 BapuhaHTa, IO
MEXIYHApOJAHONH HOMEHKIJIAType, TOMyYUTe €€ BCEMH BO3MOXXHBIMH crmocobamu. Hamummre
YpaBHEHUS pPEaKIMi B3aMMOJCHCTBHS C COJSIHOM KUCIOTOM, THAPOKCUIOM Kajusi, aMMHUAKOM,
xyopuaoM ¢ochopa (V), azorucroir kuciaoToi. Paznmenute peaknuu Ha JBE TPYNIBL IO
aMUHOTPYIIE U 10 KapOOKCHIBLHOW Tpymme. Hanmummure ypaBHeHHE 00pa30oBaHUs IUTICTITHIA C
y4acTHEM aMUHOKHUCIIOTHI Balllero BApUaHTa U JIU3UHA.

2.3 [lopsi10K BBINMOJIHEHH S 3aJaHUT

WupuBuayanbHble paboThl O XUMUU O(GOPMIISIOTCS B CIICIUAIBHBIX TETPAASIX - TOHKas
TeTpaab B KJIETOUKY, TOJmuHON 12 - 18 muctoB. OT mpeasiaymei paboTel OTCTymaroT 3-4
KJIETKA WM 3aIUCBIBAIOT /ATy BBHIMOJTHEHHS PAaOOTHl U Jlajee MOCEPeIuHE CIEIYIOMIEeH CTPOKU
HOMED BBIMOJHsIEMON paboThl. Jlanee, KaKIblii pa3 ¢ HOBOW CTPOKH 3aIMCBHIBAIOT TEMY, 3aJIaHUS.
[Mocne ctpoku «Xom pabOTB» KOPOTKO TMOITAMHO TPUBOAUTCS ONKUCAHWUE BBIMOJHECHUS
MHAUBUAYAIbHOIN pabOTHI.



OdopmiieHre T0KHO OBITH JTAKOHWYHBIM: MPUBOAATCS OMHMCAHUS 3aJaHMs, YPaBHEHUS
XUMHUYECKHUX PEaKIHUH, YCIOBHs MPOBEICHUS PEAaKLUi, PUCYHKH, OTBETBI HA BOIIPOCHI, BBIBOJBI.
BaxxHbIM SBIISICTCS 3HAHUE U YMEHUE IIPUBOAUTH 3alIMCU YPAaBHEHUM XUMHUUYECKUX peakuui. [Ipu
9TOM HE00XOAMMO IPUBOIUTH XUMUYECKHE (DOPMYJIBI U Ha3BaHMsI BCEX PEAreHTOB U MPOAYKTOB
peaKIiy, yIIOMUHAHUE O KOTOPBIX BEJIETCS MPH BHIMOJIHEHUH PaOOTHI.

Ecnu B xoze BbINONHEHUs] paO0OThl HEOOXOJMMO OTBETUTh Ha BOIPOCHI JUIsl BBIICHEHHUS
NOHUMAaHHMS CYIIIHOCTHU TIPOLIECCa, TO 3alUCHIBAETCS OTBET, €CIU TpeOyeTcst 0pOPMUTH PHUCYHOK,
3aIl0JIHUTH TaOJIMIly, TO COOTBETCTBEHHO BBINOJIHACTCA PUCYHOK WIIM 3aIIOJHAETCS Ta0nuLa.

TaGnuiel 3amoNHAIOTCS Y€TKO M aKKypaTHO, IPU 3TOM TaliMIa JOJDKHA 3aHUMAaTh BCIO
HIMPUHY TETPAJHOU CTPAHUIIBI.

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

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

B KoHIIe Ka)X0T0 3aJaHKsl 00s13aTEIbHO 3alIUCHIBACTCS BBIBOJ 110 UTOI'AM BBIMOJIHEHHON
paboThI.

ITpu BeICTaBIEHUH OLIEHKH 332 MHIUBUAYAJIbHYIO Pa0OTy IO XMMUHU YYUTBIBAIOTCS TaKHUe
KOMITOHEHTBI: CaMOCTOSITEIbHOE BBIMOJIHEHHE, O0bEM M KauyecTBO BBINIOJHEHHOW paboOTHI,
IIPABWJIBHOCTh HAIlMCaHWs YPAaBHEHHUH XMMHYECKUX PEaKUUi U BbIBOJLOB. Ha CHMKeHHE OoneHKH
JIOJDKHBI TIOBJIMATH OIIMOKH, JOIMYIIEHHbIE B MPOIECCE BBIMOJHEHHUS pPabOThl, OTCYTCTBHUE
aKKypaTHOCTH B pabore.

Takyke OLICHMBACTCS KAayeCTBO BEICHMs 3allUCEH: aKKYpaTHOCTb, BBIIIOJIHEHHE CXEM,
pUCYHKOB U Tabnuu u T.1. Eciiu TpeOoBaHMs HE BBIIOIHSOTCS, TO OLIEHKA CHUXKAETCS.

2.4 Ilpumep BBINIOJIHEHHS 3aAHUSA

Hanpumep, Hanucats peakiuy MOTy4eHHUS U XUMHUECKHE CBOMCTBA aTKEHOB.

[Monyuenue: 1) KpekuHr aikaHoB:

C7H16 — C4H1() + CH3 —CH= CH2

2) Peakuuu >IMMUHUPOBAaHHSA — OTIIEIUIEHHWE JBYX aTOMOB WM TpPYyNI aTOMOB OT
COCEHUX aTOMOB yTiepojaa ¢ 00pa3oBaHUEM MEKIY HUMHU T—CBSI3H.

a) JlermaporasoreHUpoBaHUE TMPOUCXOIUT TPH JEHCTBUU CIHUPTOBBIX PACTBOPOB
niesoueit Ha MOHOTAIOT €HHJIBI:

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

0) Heruaparamus ciuptos (t >150°C):

H,SO4
CH; — CH(OH) — CHj3 ----- — CH; — CH = CH;, + H,O

XUMHYECKUE CBOWCTBA: Peakmuu MpUCOSAMHEHUS NPOTEKAIOT MO AJIEKTPOPHIBHOMY
MexaHu3my (Ag).

1) M'aaporanoreHupoBaHme

CH2=CH—CH3 + HBr — CH3 — CHBr —CH3

2) N'upparauust MpOUCXOJUT B MPUCYTCTBUN MUHEPATIBHBIX KUCIIOT:

CH,=CH-CHj3; + H,O — CH; — CHOH-CHj3;

Ilpasuno Mapkosnukosa: TpU NPUCOCAMHEHUH MOJAPHBIX Mosekyn Tuna HX
HECUMMETPUYHBIM AJIKEHAM BOJIOPOJI MPHUCOSANHIETCS K O0Jiee THAPOTEHU3UPOBAHHOMY aTOMY
yriaepojna Tpu ABOMHOW cBsizW. [IpaBmiio MapkoBHuKOBa oOBscHAeTCs +I-3¢dexTom
YIIEBOIOPOAHBIX PATUKAIIOB.

3) lNastorenupoBanme. AJIKEHBI 00SCIIBEUYMBAIOT OPOMHYIO BOIY:

CH2=CH2 + BI‘2 — CHQBI'—CHQBI'
(KauecTBEHHAs pEaKIMs Ha AJIKEHBI).




4) Oxucnenue: a) Msarkoe OKMCI€HUE AJIKEHOB BOJHBIM PACTBOPOM I€pMaHraHaTa Kajlus
MPUBOANUT K 00Pa30BaHMIO ABYXaTOMHBIX CIIUPTOB (peakyus Baenepa):
3CH,=CH; + 2KMnOy + 4H,0 — 3HO-CH,—CH,—OH + 2MnO, + 2KOH
5) M'uapuposanue:
t, Ni
CH,=CH, + H, — CH; — CH;
6) Peaknus nonumepusanuu:
n CH,=CH, — (- CH, - CH; - ),

3. METOAUYECKHUE PEKOMEH/JIALIMHA ITO
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1 I'anoreHonpon3BoAHbIE YIJICBOI0PO10B

[Ipu n3yuennu Bompoca HEOOXOAUMO OOpPaTUTh BHUMAHUE Ha CIEAYIOIINE OCOOEHHOCTH:
["anorenonpu3BoAHbIe (TaJOreHO3aMEIIEHHBIE) YTIEBOAOPOAOB — 3TO COCIMHEHHUS, COJepIKALIIIE
aTOMBI raJIOT€HOB, CBA3aHHbBIE C YTJIEBOJAOPOJIHBIMU paIiKalaMu.

B BemectBax, conepxamux aToMbl rajoreHa(xiopa, Opoma u #oja; NOBEICHHE
(GTOPIPOU3BOIHEIX 0C000€), PHEPTUS CBS3M yriiepoja C TrajioreHamMu (0COOEHHO ¢ OpoMOM U
fionom) 3HauntenbHo HUke, yeM C — H. Kpome toro, cszu C — ["an Gosnee MOJSPHBL, OATOMY
TaKMe COEJMHEHHUS JIerue, 4eM YIJIEBOJOPOJbl, BCTYNAIOT B XUMHUYECKUE PEAKIMH U MOTOMY
YacTo CHyXaT HUCXOAHBIMU WJIM IOMEXYTOYHBIMH TPOAYKTAMHU TIPU CHHTE3E JPYTruX
COCTUHEHUN.

3.2. He¢Tb ¥ NpOaYKTHI €€ mepepadoTKH.

[Tpu u3yuennu Bonpoca He0OX0AUMMO 00OPATUTH BHUMAHHUE Ha CIEAYIOIINE OCOOCHHOCTH

HedTb- roprovass MacistHUCTasi *UAKOCTh OT CBETJIO-KOPUYHEBOTO JO TEMHO-O0YpOro
nBera co crnenuduueckum 3amaxoMm. OnHa mpencraBisier coboil  cmeck okomo 1000
WMHAUBUAYAJIbHBIX BEIIECTB, U3 KOTOPHIX OO0JBIIHUHCTBO (80-90%) — XUAKUE YriIeBOIOPOAbI, a
OCTaJIbHbIE — PacTBOPEHHBIE YIieBoAopoaHble Ta3sl (10 10%), MUHEpalbHBIE COJIM, PACTBOPHI
coJiell OpraHuYeCcKUX KUCIOT, MEXaHUUECKHUE MPUMECH.

B coctaB HepTH BXOAAT YriI€eBOJOPOABI PA3TUYHOTO COCTABA.

IlapaguHbl — HaCHINICHHBIC  YIJIEBOJOPOJbLI, ankaHbl. Mx obOmas dopmyna
CuHaniz. Haceimennsie yrineBogopoast ot CHy no C4Hyg siBnsitotest razamu, ot CsHi, 1o CisHsp —
xuakue, oT Cig Hi4 1 Goniee — TBEpIbIMHU BEIIIECTBAMH.

OneduHoBBIe — HEMpeneIbHbIe, HEHACHIIEHHBIC YIIEBOAOPOABI OO0IIeH (HOpMyITbI
CyHzn Ananornuno napaduHaMm OHH MOTYT OBITH ra3000pa3HBIMHU, KUIKUMH WIA TBEPABIMU
BEIIECTBAMH.

HadrenoBble, 1mukimanbl (IUKJIOOyTaH W Tpod.) ¢  obmek  dopmymoit
C, Hy, obecrieunBaroT BBICOKOE KadyecTBO He(pTH, KOTOpas SBISETCS IIEHHBIM TOPHOYUM
MaTepuaioM JJid JBUTaTeseil BHYyTPEHHETO CrOpaHusl.

ApoMaTuueckue, apeHbl (Toxyon u ap.) obmei hopmynoit C,Hyy-¢ ABISIOTCS IEHHBIM
XUMHYECKHUM CHIPbEM.

Kuciopoacoaep:kamue yriieBoaopoabl — HaQTCHOBbIE KUCIOTHI, (PEHOIBI, CMOJIHUCTO-
ac(hambTOBBIC COCTUHCHUS.

Haghmenosvie kucnomovr — MacIsHUCTBIE XUAKOCTH C pe3kuM 3amaxoMm. Comepkar
kapOokcunpHyio Tpynmny (-COOH). B kepocuHax, AW3EIbHBIX TOIUIMBAX M JIETKUX MAaCIISTHBIX
JUCTHILISTaX KOPPO3IUIHHO arpeCCUBHBI.

Denonvbt — apOMAaTHUECKUE COCTMHEHUS, COIepkKalIre THIPOKCHIbHYI0 Tpymnmy (-OH) —
dbeHomN, KPe30IIbl, THAPOXUHOH, TUPOTAILION, PE3OPIIUH H TIp.



Cmonucmo-acganbmogvie  coeduneHusi IPUNAIOT  TEMHBIH  IIBET,  CIIOCOOCTBYIOT
KOKCOBaHHMIO M HarapooOpa30BaHMIO B IIMIMHAPAX JBUTATEIICH.

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

A3oTcoaepikanue — TOpOUPUHBI — OMPEACISAIOT IIOTHOCTh HedTu. Uem ux Oosbiie,
TEM BBIIIE INIOTHOCTh HEPTH.

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

[Ipu uzydeHnu Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIIEAYIONNE OCOOCHHOCTH

KOHI[CHCI/IpOBaHHBIC APpOMATHYCCKUC YTIICBOAOPOABI — COCAUHCHU A, MOJICKYJIBI KOTOPBIX
BKJTFOYAIOT HECKOJIBKO OCH30JIBHBIX KOJICI, coeauHeHHBIX BIoyb cBs3u C — C. Ilpocreiimue
COCANHCHUA JAaHHOI'O TUIIA:

= R -
HadiTanmH AHTRALEH heHaHTpeH

3.4. HenpenenbHble 0THOATOMHBIE CIIMPTHI (€HOJIbI)
[Tpu u3yueHnnu Bompoca He0OX0AMMO 0OOPATUTH BHUMAHHUE Ha CIEAYIOINE OCOOCHHOCTH
OnHoaTOMHBIE HEMPEAETbHBIE CIUPTHI (AIKEHOJIBI M AJIKUHOJIBI )

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

Cmpoenue.

HenpenenbHble cnupThl UMEIOT pa3iIMYHOE CTpOEHHE. B 0JHOM cilyyae rMApPOKCUIIbHAS
TpyIIa HAXOAUTCS HETIOCPEICTBEHHO TPH 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 AJUIWJIOBBIM CIIUPT

3.5. D¢pupsl MUHEepPATbHBIX KHCJIOT: HUTPATHI, CyJb(aTbl, 00paThl.
[Tpu uzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CICAYIONE OCOOCHHOCTH

B cnoxHbIx 3¢upax HeopraHuyecKux (MUHEPATbHBIX) KUCIOT YIJIEBOJOPOIHBIN paguKal
(HampuMmep, aJIKWI) 3aMeliaeT OJWH WM HECKOJIBKO aTOMOB BOJOpPOAA HEOPTaHHYECKOMH
OKCOKHCJIOTBI, TAKUM 00pa30M 3(HUpbl 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 apoMaTHYeCKe AJIb/IerH/Ibl U KETOHBI

[Tpu u3yyeHun Borpoca HEOOXOUMO 0OPATUTh BHUMAHKE Ha CIICTYIONINE 0COOCHHOCTH

HenacplilieHHble anbAeruibl U KETOHBI, B 3aBHCUMOCTH OT B3aMMHOTO DPACIIOJIOKECHHUS
JIBOMHOW M KapOOHWUIBLHOW TPYNI B MOJIEKYJE, MOTYT OBITh TOJENICHB Ha TPU TPYIIBL C
conpspkeaHbiMu  (CH=CH2-COCH3 - w™ertunBuHWIKETOH, OyTeH-1-3-on; CH2=CHCHO -
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aKpoOJICMH, MpomneHanb), KymynupoBaHHbIMU (keTeHbl CH2=C=0) u wu3011MpOBaHHBIMU
(CH2=CHCH2CH2CH2COCH3) cBsa3smu.Mi3 HUX HauOOJBIIUNA HWHTEPEC MPEACTABISIOT
COCIMHEHUS C COMPSIKCHHBIMU CBS3SIMH, OCOOCHHO - aKpOJEHH U KPOTOHOBBIA ambiaerun Jlis
HEKOTOPBIX HEHACHIIICHHBIX albJETUI0B U KETOHOB COXPAHMIUCh SMIUpPUYECKUE (aKPOJIEHH)
WIH pallioHaTbHbIC (METUIBUHUIKETOH ) Ha3BAHUSI.

3.7. I'nuuepuasl. Kupsl. Bocku

[Tpu uzydeHnun Bonpoca HEOOXOAMMO OOPATUTh BHUMAHUE Ha CIIEAYIONNE OCOOCHHOCTH

ZKupbl — BemecTBa pPacTUTENBHOTO M JKUBOTHOTO MPOUCXOXKACHHUS, COCTOSIIHME U3
cMecell TPUTIHUIICPUIOB — CIOXKHBIX A(UPOB TIMIIEPHHA M BBICIIUX XUPHBIX KHCIOT. OOrmas
dopMyna TpUTITUIEPUIOB:

CHy-O-CO-R,
CH—0-CO-R,
|
CHz—O_CO"R3
Ri, Ry, R3 — pagukaiibl BRICHINUX KUPHBIX KUCIIOT.
Kuper, o0OpazoBaHHBIC TPEACTBLHBIMH KHCJIOTaMH, - TBEpAbIE BeIIeCTBa, a

HEeNpeaeNbHbIMU — KHUJKHE. Bce >KHphl MIIOXO pacTBOPUMBI B BOJIE, XOPOILIO PAacTBOPHUMEBI B
OPraHUYECKUX PACTBOPUTEIISAX.

3.8. CuHTeTHYeCKO€E BOJIOKHO

[Ipu uzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIISAYIONNE OCOOCHHOCTH

CUHTeTHYECKHEe BOJIOKHA XUMHUYECKHE BOJIOKHA, IIOJIydaeMble W3 CHHTETUYECKUX
noiaumepoB. CHHTETHUYECKHE BOJOKHA (GOpPMYIOT JIMOO M3 paciuiaBa MojJuMepa TOoJHaMua,
nonuddupa, mnonuonedpuHa, MO0 W3 pacTBOpa  MOJMMEpa  TOJUAKPHIOHHTPHUIIA,
NOJMBUHUIXJIOPHIA, TOJIMBHHUJIOBOTO CHHpPTAa TIO CYXOMY HIHM MOKPOMY METOIYy.
CuHTeTHYeCKHE BOJIOKHA BBITYCKAIOT B BUJEC TEKCTUIBHBIX U KOPIHBIX HUTEH, MOHOBOJIOKHA, a
TaKXXe MITAleJBHOTO BOJIOKHA.Pa3HOOOpa3ne CBOWCTB HMCXOMHBIX CHHTETHYECKUX IOJIUMEPOB
MO3BOJIIET TMOJY4aTh CHHTETHYECKHUE BOJIOKHA C pa3IUYHBIMH CBOMCTBAMH, TOTJa Kak
BO3MOXXHOCTH BapbHPOBATh CBONCTBAa MCKYCCTBEHHBIX BOJIOKOH OYEHb OIPaHHYEHBI, TOCKOIBKY
uX (OPMYIOT PAKTUYECKH U3 OJHOTO MOJIMMEpPA [EJUTIONIO3bI HITH € POU3BOIHBIX.

3.9. Pa3nesienne paneMH4ecKNX cMeceil HA ONTHYEeCKHE AHTUIIOABI.

[Ipu uzydeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIICAYIONE OCOOCHHOCTH

Paszoenenue payemuueckux cmeceu coeduneHuil, COICPKAUIMX ACHMMETPUUYECKHE
LEHTPbI, Ha ONTHUYECKHE AHTHUIOJbI SIBISIETCS BecbMa TPYAHOM 3amadei, umeromieil Goibiioe
Hay4YHOE U MPaKTUYeCKoe 3HadeHue. /locTaTouHo yKa3aTh Ha BaKHOCTH MOJIYUEHHS Pa3IMYHBIX
(dapMalleBTUYECKUX TMPEnaparoB B ONTHYECKH YHCTHIX (opMax JUisl BBIICHEHUS CBSI3M HX
(pU3UOTIOTMUECKON AaKTUBHOCTU CO CTEPUYECKON KOH(Urypauued M BIMSHUS TOCIETHEH Ha
TedeHne OMOXUMUYECKUX TporieccoB. bypHoe pa3Butue paboT 10 XMMHH MENTUI0B U OCOOCHHO
M0 TOHWCKY MPOMBIIIJICHHBIX ITyTe CHHTE3a - AMHHOKHCIOT JellaeT 3aaady pa3paboTku
3¢ ()eKTUBHBIX METOAOB pa3esieHus] palleMaToB B BBICUICH CTENEHU aKTyalbHOM.

3.10. Kcnananbl. Ci10:kHbIE TOJIMCAXAPUBI (TENMAPHH)

[Tpu u3yueHnnu Bonpoca He0OX0AMMO 0OOPATUTH BHUMAHHUE Ha CIEAYIOINE OCOOCHHOCTH

Kcunanamu Ha3pIBalOT — TPYIINY FEMULEIUIION03,  OOHAapyXEHHBIX B  KIETOYHOM
CTCHKE PaCTEHUHN M HEKOTOPBIX BOJOPOCIEH. DTOMOIMCAXapHIbl, COCTOSIINE U3 OCTaTKOB [-D-
KCWJIO3bl, COCAMHEHHBIX 1—4 CBA3sSIMM, TakXke Kak B Iemtono3e. [lo pacnpoctpaneHuro
KCHJIaHBI CTOJIb YK€ BE3/IECYIIH KaK U 1EeJITI0J03a.

ConepxaHne KCUJIAHOB B JPEBECHHE IIBETKOBBIX pPaCTEHUM 0OBIYHO cocTtaBisser 10 —
35 % oT o0Iero KoJM4ecTBa T'eMUIIEIUTION03, a B JIPEBECHHE IOJIOCEMEHHBIX pacTeHuit 10 —
15 %. I'nmaBHBIH KOMIIOHEHT KCHJIAHOB Y LIBETKOBBIX pacTeHuil 3to  O-anerun-4-O-
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METUITIIIOKYPOHOKCHIIAH, a Y TOJIOCEMEHHBIX pacTeHun — apabuno-4-O-
METWITTIOKYPOHOKCHIIaH. B 00111eM ciiydyae KcuaaHbl TOJIOCEMEHHBIX OTIMYAIOTCS OT KCHUJIAHOB
MOKPBITOCEMEHHBIX ~ OTCYTCTBHUEM allETHJIBHOM IPYNIIbl M HaJIMYHEM OCTaTKa apaOMHO3BI,
nprcoenHEHHOTO 0-(1,3)-CBA3bIO K IIaBHOI eny Keumanal .

VY HEKOTOpBIX 3eNEHBIX BOAOPOCIEH, OCOOCHHO Yy MaKpPOCKOMHUYECKUX IMPEICTaBUTENEH
nopsinka Cughornogvle, KCUaHbl MOJHOCTBIO 3aMEHSIIOT 1e/UTr0I03y. CXOAHBIM 00pa3oM, OHU
3aMEHSIOT €€ BO BHYTPEHHEM (UOPWIIIPHOM CIIO€ KJIETOYHOW CTEHKH HEKOTOPBIX KPAaCHBIX
BOJIOPOCIICH.

Kcunanbl — OJHM M3 OCHOBHBIX AHTHHYTPUEHTOB (COEIMHEHHE, NPEIsATCTBYIOIIEE
BCACBhIBAHHIO MUTATEIbHBIX BEIIECTB), COACPKAIIUXCS B KOPMOBOM CHIPhE.

Kcunoonurocaxapuapl, NMpOM3BOAMMBIE W3 KCWIAHA CUUTAIOTCA (DYHKIIMOHAIBHBIMU

MNpoAYKTaMHU IIUTaHUA WIHW [MUIHCBBIMU BOHOKHaMI/I[Z]. Hpouecc paCliCIICHUsA KCHJIaHa

HAOJUTOCAXaPHUIbl OCYIIECTBISETCS MPU MOMOIIH Crielu(puIecKux GepMeHTOB I[pO)KX(eﬁ[3].

3.11. AMMHOCIIMPTBI: XOJIMH U KOJJAMUH

[Tpu u3yuennn Bonpoca He0OX0AUMMO OOPATUTH BHUMAHHUE Ha CIEAYIOINE OCOOCHHOCTH

2-AMUHOATaHON (PTAaHOJAMHUH, KOJIAMHUH) — CTPYKTYpHBI KOMIIOHEHT CIJIOKHBIX
JMIAJO0B, 00pa3yeTcs MyTeM pa3MbIKaHHsI HANIPSDKEHHBIX TPEXUICHHBIX IIMKJIOB 3TUICHOKCHIA U
STUJIEHUMHUHA aMMUAKOM MJIM BOJOH COOTBETCTBEHHO (PEaKLUU HYKJIEO(PHIBHOTO 3aMEIIEeHU).

X0/MH (TPUMETUI-2-THAPOKCUITHIIAMMOHUI) — CTPYKTYPHBIH 3JEMEHT CIIOXHBIX
munuaoB. Vimeer Oosblloe 3Ha4Y€HUM, KaK BUTAMMHONOAOOHOE BEILECTBO, PErYIMpYIOLIEe
KHUPOBOH OOMeH. B opranmszMe XoimH MOXKET 00pa30BaThCs U3 aMUHOKHCIOTHI cepuHa. [Ipu
9TOM CHadaja B pe3yjibTare JeKapOOKCHIMPOBAHUS CEpPHUHA IOJy4aeTcss 2-aMHHO3TaHOI
(KOJaMHUH), KOTOPBIM 3aTeM MOJABEPraeTCsi UCYEPIBIBAIONIEMY METHIIMPOBAHUIO MIPH y4acTUU S-
azieHo3uIMeTHOHNHA (SAM).

3.12. B-aMUHOKM CJIOTHI

[Tpu u3yyeHnn Borpoca HEOOXOUMO 0OPATUTh BHUMAHKE Ha CIICIYIONINE OCOOCHHOCTH

bera-anannH — 93TO CTPYKTYpHBIM 3JEMEHT KapHO3WHA, MOJIEKYINbl, KOTOpas
CIOCOOCTBYET HAKOIUJICHUIO KHCIOTHI B MBIIIIAX, TOBBIIIAs TEM CaMbiM (DU3HUECKYIO
pe3yapTaTuBHOCTh B TeueHue 60-240 cexyHnp mocie mpuema npenapara. [Ipuem OGera-amannHa
CrocoOCTBYeT HAaOOpy MBIIIEYHOW Macchl. KapHO3WH SBISETCS aHTHOKCHIAHTOM, KOTOPBIA
3aMeJUISIeT MPOLIECCHl CTAPEHUSI B OpraHU3ME.

4. METOJINYECKUE PEKOMEHIALIIN
MO MOJATOTOBKE K 3AHSITUSIM

4.1 T1I3-1 Teopuss cTpoeHUusi opranumyeckux coeauHenuii. Kiuaccupuxanus
OpPraHMYecKux coeguHeHui. THNbI peakuil B OpraHu4ecKol XuMH
[Ipu moAroTOBKE K 3aHATHIO HEOOXOIUMO 00OpaTUTh BHUMAHKE HA CIEAYIOIME MOMEHTHI.
[To TuMy XMMHMYECKOTO MPEBPAIICHUSI OPraHMYECKUE PEaKUMu NeNATcs Ha: /) peakyuu
3amewenuss (S), CONMPOBOXKIAIONIMECS OOpa30BaHMEM HOBBIX KOBAJEHTHBIX CBsI3ed TIpHU
3aMEIIeHUH OJHOrO atoma (WJIM TPYIIbl aTOMOB) Ha JPYrde aToMbl WM TPYIIBl aTOMOB,
HanpuMep
CH3 —H+ C12 — CH3 —Cl+ HCI,
2) peaxyuu npucoedunerus (A), COMPOBOXKIAIOIINECST 00pa30BaHUEM HOBBIX G-CBSI3€H 3a CUET
pas3pbliBa T-CBA3U, HaIIpUMEDP
CH,; =CH;, + HBr — H - CH, — CH;, — Br;
3) peaxkyuu >MUMUHUPOBAHUA (OmuyennieHus), COTPOBOXKIAIOIINECS O0pa30BaHMEM HOBBIX T-
CBSI3€M 3a CUET pa3pbiBa G-CBA3EH, HAIPUMED
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H,S0O4
H-CH,; - CH; — OH -------- — CH; = CH; + H;0;
4) okuciumenbHO-60cCMaHO8UMeENbHbIE peakyuy CBA3aHbl C IOTEpPEel U MPUOOPETEHNEM aTOMOB
Boziopoja. BermecTBo okuciseTcs, ecinu oHO TepseT arombl H u (wnm) mpuobperaer atomsl O.
Oxucnutens o6o3navaercs [O].
[O] [O]
R-CH;-OH—->R-CH=0 —R-COOH

BemecTtBo BoccTaHaBmmMBaeTcs, eciii OHO IpuobperaeT atoMbl H U (M) TepsieT aToMbl

O. BoccranoButens 0003Ha4ar0T cuMBojioM [H].

4.2.JIP-1 IlpenesbHble yri1eBoAOPOAbI. AJIKAHBI

ITpu noAroTOBKE K 3aHATHIO HEOOXOJMMO OOpaTUTh BHUMAHKE Ha CIIEIYIOLIE MOMEHTHI.

Ankansl — mpenensHble  anudarudeckue  yrieBopopoabl.  OOmas  dopmyna
rOMOJIOTHYECKOTO psifa ankaHoB CyHoyio.

W3omepusi yriepogHoOro ckenera M TOBOPOTHAs HU30MepHs (KOH(pOpMalMOHHAS).
Kondopmanuu — pasnuuHble reoMeTpuyeckue (GpopMbl MOJIEKYII, MEPEXOAALINX APYr B Apyra
nyrem BpaimieHusi Bokpyr C — C cBszeil. [Ipu oObIuHBIX TeMmepaTypax KOH(POPMALUHU JIETKO
HepexoAsT APYr B Apyra.

XUMHUYECKHE CBOWCTBA: pEaKIUH 3aMEUICHUs, INPOTEKAIOIINEe [0 paJuKaIbHOMY
MEXaHU3MY (S)) —  TaJOTeHHpPOBaHHUE, HUTPOBaHUE (peakusi  KoHoBasoga),
Cylb(OXJIOpUPOBAHHE

4.3. JIP-2 HenpeneabHble YIJIEBOAOPOAbl. AJIKeHBI. AJTTKHHBI. AJIKA/IMeHbI

[Ipu moAroToBKE K 3aHATHIO HEOOXOIUMO 0OpaTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI.

AJNKeHBl — HempelenbHble anudaruukckue — yrieBoxoponsl. OO6mas  gopmyna
romosiornyeckoro psga C,H,.

WN3omepus: 1) u3zoMepusi yriaepogHOTO CKeneTa; 2) HW30MepHUs IMOJOKEHUsI JTBOMHOM
CBS3W; 3) TPOCTPAHCTBEHHAs (TeoOMETpHYecKas) u3oMepus; 4) MEKKIaccoBas H30MEpHUs C
[UKIIOATTKaHAMH.

Crpoenue: spz-m6p1/1/:msaum aTOMOB YIJIEpOJa, 3 G-CBSI3M PACHOJIATalOTCA B OJHOM
IUIOCKOCTH ToA yriaoM 120° nmpyr K Ipyry, m—cBsi3b OOpazoBaHa p-3JEKTPOHAMHU COCEIHUX
aToOMOB yrJiepoja. JIBoliHas CBA3b SIBJISIETCS COUETAHUEM G- U T—CBA3CH.

AJTIKHMHBI — HETIPEETIbHBIE YTIIEBOIOPOAbI, MOJIEKYJIBI KOTOPBIX COAEPKAT OJHY TPOHHYIO
cBs3b. O6mast popmyna ankuHoB C,H,. 2.

W3omepust: 1) yrmepogHoro ckenera; 2) W30MEpHUsS IIOJOKEHUS TPOMHOM CBsA3M; 3)
ME)XKJIacCOBasi H30MEpUs C aJIKaIueHaMU.

Crpoenue: sp-ruOpuan3anusi aTOMOB YIJIEpOJia, G-CBS3HM pacIloyiaraloTcs Ha OJHOU
auauK noa yraom 180° apyr k npyry, IBe T-CBSA3M OOpa30BaHbI P-AJIEKTPOHAMH COCEIHUX
aTOMOB yIJIepOoZia M pacloyiaraloTcs BO B3aUMHO TMEPHEHIUKYISPHBIX IUIOCKOCTSX. TpoitHas
CBSI3b SIBJIAETCS COUETAHUEM OJIHOW G- U JIBYX T —CBSI3EH.

AJnkanueHsl (IueHbl) — HeTpeienbHbIe YTIeBOAOPOIbI, COAEPIKAIINE ABE TBOMHbBIC CBSA3H.
O6mas ¢popmyna ankaarneHoB Cp,Hap. .

4.4. JIP-3 AnMuMKJIM4YecKHue yrieBoaopoabl. U3onpeHouabl

[Tpyu MOATOTOBKE K 3aHATHIO HEOOXOIUMO 0OpaTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI.

[uknoankanel — mpeaenbHbIE MHUKIMYECKHE yriaeBogopoabl. O6mas dopmyna
romoJioruueckoro psga CyHa,.

Buast nzomepun: 1) uzomepus yriepoanoro ckenera (Haunnas ¢ C4Hsg); 2) yuc- mpanc-
n30Mepus; 3) MEXKIIACCOBask U30MEPUS C ATKEHAMH.

Crpoenue: sp3 —ruOpuau3anus aToMoB yriepona, 6-cBss3u C — C u C — H, yribsr Mexak
cem3siMu C — C 60°. Huxn mnockuid y Maneix HukioB (Cs — C4), CHIIBHO HampsHKEHHBIM, 4TO
00YCJIOBIIMBAET BBICOKYIO PEAKIIMOHHYIO CIIOCOOHOCTh. Y IHKIIOT€KCaHa IUKJI — HETUIOCKHM,

12



YCTOMYUBBINA, MOXET CYILECTBOBaTh B JABYX KOH(OpMaIusx — Kpecia U BaHHBI, U3 KOTOPBIX
OoJiee ycTolunBa KOH(GOpMAIIHs Kpecia.

4.5. JIP-4 ApomaTtuyecKkue yrijaeBoa0poabl

ITpu moArOTOBKE K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAHKE Ha CIIEIYIONIE MOMEHTHI.

ApomMaTHyecKHe YIJIeBOAOPOAbI (apeHbl) — COCIWHEHUSA, MOJEKYJIbl KOTOPBIX
coJiepKaT OJTHO WJIM HECKOJbKO OCH30JBHBIX KOJIEI — IUKIMYECKHX TPYII aTOMOB yTriepoa
0COOBIM XxapakTepoMm cBsizeld. O0mas hopmyaa apoMaTHIECKUX YIIIEBOIOPOOB psisia OeH3051a —
CnHZn-ﬁ-

Kpurepun apoMaTUH4YHOCTH.

1) AToms! yriiepoia pacrosiaratoTcsi B OJHOM MJIOCKOCTH.

2) AtoMmsl yriepoza o0pa3yloT HUKIHYECKYIO CUCTEMY.

3) CompspxeHHasi cucTeMa CBsi3el COAEPKUT 4n+27-31eKTPOHOB (N — LEJI0e YHCIIO).

4.6. JIP-5 Chnumprtbl: Ki1accu(puKanus, CHocoO0bI MOJYYEHHS H XHMMHYECKHe
cpoiicTBa. IIpocrsie 3¢pupnbl

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

CnupTbl — MOPOAYKTHI 3aMEIICHHs BOJOpOJa B YIJIEBOAOPOAAaX Ha THAPOKCHIBHYIO
rpynmy. O0mas ¢opmyna cuptoB R — OH. Ilo yucmy rujpoKCHIBHBIX TPYII CIIUPTHI ACTATCS
Ha OJHOATOMHBIE M MHOTrOAaTOMHBIE. B 3aBHUCHMMOCTH 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 pajyKaia
CBsI3aHBI aTOMOM KHcinopoaa. Eciu panukansl pa3Hsie, TO 3(pUp Ha3bIBAIOT CMEUAHHBIM.

4.7. JIP-6 MmHoroatomHble cnupThl. Cnoco0bl NOJyYeHHS] M XMMHYECKHe
CBOICTBA.

ITpu mOArOTOBKE K 3aHATHIO HEOOXOIMMO OOpaTUTh BHUMAaHHE Ha CJIETYIOIUE MOMEHTHI

MHoOroaToMHbI€ CIUPTHI B CBOM COCTaBE€ COJEP’KAT HECKOIBKO TMAPOKCUIIBHBIX TPYIIIL,
KOTOpbIE MOTYT OBITh CBSI3aHBI KaK C OJHUM M TE€M K€ aTOMOM YTJepoja, TaK U C COCEIHUMHU.
KagecTBeHHOH peakuuell Ha MHOTOATOMHBIE CIIMPTHI SBISETCA peakUusl ¢ THAPOKCUAOM Meau
(II), c oObpa3oBaHnEM BHYTPUKOMILIEKCHBIX COJICH.

4.8. JIP-10 ®eHoabl M apoMaTH4YeCKHe CHHUPTHI: KJaccupukamus, Crnocodbl
NOJTy4YeHHs

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

®eHOoIbI — TPOU3BOHBIE APOMATUYECKUX YIIIEBOJOPOJOB, B KOTOPHIX THAPOKCOrpyIIa
CBsi3aHA C aTOMOM YrJiepojaa OeH30JbHOr0 Kojbla. [1o unciy ruapoKCHIBHBIX TPy (HEeHOIBI
JEITIAT HA 00HOAMOMHbIE U MHO2OAMOMHUBIE.

<|IIH OH OH
- CHs | - OH | . OH

OH
nMparannon
(TpexaToMHelR deHon)

0-Kpeson MHPOKATEXMH
(0QHOATOMHEIR deHon)  (OBYXaTOMHEBIA GeHon)

Crpoenne. HemopneneHHass SJ€KTpOHHAas Mapa aToMa KHCIOPOJa BTSITUBACTCA B T-
AIIEKTPOHHYIO CUCTEMY OCH30JIbHOTO Koublia (+M-3¢dext rpynmsr OH):
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OTO TPHUBOAMT K : a) YBEIMYCHHUIO OJIIEKTPOHHOW IUIOTHOCTH B oOpmo- W napa-
MOJIOKEHUSAX OEH30IHHOTO KOJbIIa, 0) ocnadienuto cBs3u O — H.

4.9. JIP-8 Aabaeruabl M KeTOHBI
[Tpu moATrOTOBKE K 3aHATHIO HEOOXOMMO 00OpaTHTh BHUMAHUE Ha CICAYIONNE MOMCHTBI
Kap6onuiabHble coequHEHMS] — COCAMHEHHUS, MOJICKYJIBl KOTOPBIX COJAEpKaT

KapOOHWIBHYIO TPYIIITY:
ot O-
C=0
g

ATOM yriepoaa B KapOOHHMIBHOM IPYIIe HAXOMNUTCS B COCTOSHHHM Sp°-THOPHIN3AINN 1
obpa3yer 3 o-cBs3u (omgHa U3 HUX cBI3b C — O), KOTOpBIC PACMONATalOTCs B OJTHOM IIOCKOCTH
nox yriaom 120° mpyr x apyry. n-CBsizb 00pa3oBaHa p-3JIEKTPOHAMH aTOMOB YIJiepojaa u
Kuciopoja. naBoiHas cBsizb C = O sBIsIeTCS COYETAaHUEM G- U T-CBSI3€l; OHA CHIIBHO
MOJIIPU30BaHa 3a CYET CMEILIEHUS FIEKTPOHHOM IIIOTHOCTH T-CBSI3U K KUCIOPOAY. XUMUYeCcKas
AKTUBHOCTH KapOOHWILHBIX COCTUHEHUI TeM BBIIIE, YeM OOJIBIIIE 3apsi/] Ha aTOME YTIepoa.

4.10. JIP-9 Kap0oHOBBbIe KHCJIOTHI

[Ipu moAroToBKE K 3aHATHIO HEOOXOJUMO 00OpaTUTh BHUMAHKE Ha CIEAYIOIINE MOMEHTHI

KapG6oHoBbIe KHCJIOTHI — COCTUHEHUS, MOJIEKYIbI KOTOPBIX COJEPKAT KapOOKCHITHHYIO
rpymny — COOH. Kap6okcunapHas rpymmna COCTOUT W3 KapOOHWIBHOW M THAPOKCHIBHOW TPYIIII,
KOTOPBIE OKa3bIBAIOT B3aMMHOE BIMAHUE APYT Ha Apyra:

i
ot

Lo—m

Henopnenennast syeKTpoHHas mapa KHCIOpOJa B THAPOKCHIBHOW TPYIIE CMEIIeHa B
CTOpPOHY KapOoHWIbHOTO yriaepoaa (+M-addekr rpynnst OH). Oto ocnabnser csizp O — H
(YBENIMYHMBAET KUCIOTHBIE CBOMCTBA) M YMEHBIIIACT YACTUIHBIN MTOJIOKUTEILHBIN 3apsil Ha aTOMe
yriepoja (ocialiasieT akTHUBHOCTh KapOOHMIIBHOM TPYIIIIBI).

4.11. JIP-10 IIpou3BoaHble KAPOOHOBBIX KHCJIOT

[Tpu mOATOTOBKE K 3aHATHIO HEOOXOMMO OOpaTUTh BHUMAaHHE Ha CJICTYIOIINE MOMEHTHI

Caoxuble 3(pUpbI — MPOU3BOAHBIE KAPOOHOBBIX KHCIIOT, Y KOTOPBIX aTOM BOJOPOAA B
KapOOKCHUIILHOM TPYIIE 3aMeIIeH Ha YTIeBOAOpOAHBINA paaukain. Oo6mras popmymna R — CO — O —
R.

7Kupbl — BemiecTBa PACTHTENBHOTO M JKHBOTHOTO MPOUCXOXKACHHUS, COCTOSIINE W3
cMecel TPUTTTULHCPUIAOB — CIIOKHBIX Bq)HpOB TIMICPHHA U BBICIINX JXUPHBIX KHUCJIOT.

4.12. JIP-11 Okcu- ¥ OKCOKUCAO0THI. OnTHYecKasi HU30Mepus

[Tpu moATrOTOBKE K 3aHATHIO HEOOXOMMO 0OpaTHTh BHUMAHUE Ha CIEAYIONNE MOMEHTBI
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Cpenu OpraHM4ecKux COCIUHEHMH BCTPEYAIOTCS BEIIECTBA, CIIOCOOHBIE BpaIllaTh
IUTOCKOCTh TOJSIPU3aalliil CBETa. JTO SBJICHHWE HA3bIBAIOT ONTHYECKOW AKTHBHOCTBIO, a
COOTBETCTBYIOIIIE BEIIECTBA -Onmuyecku akmuguvimu. ONTUYECKH aKTUBHBIC BEIIECTBA
BCTPEYAIOTCS B BHJE AP ONMUYECKUX AHMUNO0O06 - U30MEPOB, (HU3NYECKHE M XUMHUYECCKUE
CBOWCTBAa KOTOPBIX B OOBIYHBIX YCJIOBUSAX OJMHAKOBBI, 32 MCKIIOYEHHEM OIHOTO - 3HaKa
BpaIIeHMs TI0CKOCTH nossipu3anuu. (Eciu onuH U3 ONTHYECKUX aHTUIIOAOB UMEET, HallpuMep,
yaensHoe Bpanierue +20 °, To npyroii - yaensHoe Bpamenue -20 °).

Onrtuueckas W30MepHsl TOSBISETCA TOTNA, KOrZJa B MOJIEKYJIE HPUCYTCTBYET
acummempuyecKuil amom y2nepooa ; Tak Ha3bIBAIOT aTOM YIJIEPOa, CBSI3aHHBIM C YETHIPbMS
Pa3IMYHBIMU 3aMECTHTENIIMH. BO3MOXKHBI [1Ba TETPad3pUUECKUX PACIIONOKEHHS 3aMeCTUTEIeH
BOKPYI acHMMeETpU4ecKkoro artoma. O0e mnpocTpaHCTBEHHBbIE (DOPMBI HENb3sT COBMECTHUTH
HHUKAaKUM BpAIleHHEM; OJHA U3 HUX SBISETCS 3ePKaTbHBIM H300paKEHHEM JIPYTOM:

4.13. JIP-12 MoHocaxapu/abl. AJIbJ103bl U KETO3bI

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

Venes00vl — BakHEWIIIME TPUPOTHBIE COCTUHEHHUS, COCTOSIINE U3 yIiiepoaa, BOAOPOaa 1
KHCTIOpOoJia. YTIIEBOABI MOAPA3NIEISIOTCS HAa MOHOCAxXapudsl U noaucaxapuovl. MoHOCAXapuIabl
HE TOJIBEpPraloTCs THAPOJIN3Y, a MOoJTUcCaXapu/Ibl PU KUTISTYEHUU C pa30aBIeHHBIMU PacTBOpaMu
KHUCIIOT PACIIEIUISIFOTCS 10 MOHOCAXapHIOB.

VYrieBombl  OTHOCATCS K  TNOJU(DYHKIIMOHAIBHBIM  COCOUHEHUSM. B Mojekyne
MOHOCaxapuaa HMEITCS (YHKIMOHAIBHBIE TPYIMIBl pa3HbIX TUMOB: crnuptoBas — OH wu
kapOoonminbHast — CO (ampaerumHas U kKeToHHas). [loaToMy cpean MOHOCaxXapuaOB pa3IdyaroT
aAnbOeUdOCnUPmMbl (A1b003b1) N KEMOCNUPMbL (Kemo3bvl).

4.14. JIP-13 {ucaxapuabl

ITpu mOArOTOBKE K 3aHATHIO HEOOXOIMMO OOpaTUTh BHUMaHHE Ha CJIETYIOIUE MOMEHTHI

Jlucaxapuowsi — 3TO YriAEBOABL, MOJEKYJIbl KOTOPBIX COCTOSAT M3 JBYX OCTAaTKOB
MOHOCAXapUJ0B, COEAUHEHHBIX JIPYT C APYTOM 3a CUET B3aUMOJICHCTBUS TUAPOKCUIIBHBIX TPYIIII
(IBYX moJTyarieTabHBIX WM OJTHOM MOJTyareTaIbHOW U OJTHOW CITUPTOBOM ).

CBs131, COEUHSIONINE MOHOCAXapUIHbIE OCTATKH, HAa3bIBAIOTCS TNINKO3HUIHBIMU.

[Ipumepom Hambojee pacnpoCTpaHEHHBIX B MPHUPOJIE AUCAXAPUIOB SABISETCS caxapo3a
(CBEKJIOBUYHBI WJIM TPOCTHUKOBBIA caxap). Mojekyna caxapo3bl COCTOMT H3 OCTAaTKOB
TIIOKO3bI U PYKTO3bI, COEAMHEHHBIX JIPYT C APYTOM 3a CYET B3aUMOJEUCTBUS MOTyalleTalbHbBIX
TUAPOKCHIIOB (1—2)-rMKO3UIHOM CBA3BIO:

4.15. JIP-14 CnoxHble caxapa

ITpu noAroTOBKE K 3aHATHIO HEOOXOIMMO OOpaTUTh BHUMAaHHE Ha CJIEIyIOIUE MOMEHTHI

IMosmcaxapuasl (erukansl) — 3TO MOJEKYJIBI TOJIMMEPHBIX YITIEBOJOB, COEAMHEHHBIX
JUIMHHOU IENOYKOH, 00bEeJMHEHHBIE BMECTE TTIMKO3UAHOM CBA3bIO, a TP I'MIPOJIU3€E CTAHOBATCS
COCTaBHOM  4YacCThIO MOHOCAaxapuJ0B WiMoaurocaxapunos. IlpumepamMu MOTyT  CIyKHTh
pe3epBHbIE MOJKMCAaXapuabl, TaKHE KaK KpaXMaJl ¥ [IMKOT€H U CTPYKTYPHBIE HOJUCAXapuabl —
LEJUTI0I03a U XUTHH.

[Tonucaxapuasl damie BCEro HEOJHOPOAHBI. B 3aBUCMMOCTM OT CTPYKTYphl Y
3TUX MAaKPOMOJIKEKYJI MOTYT OBITh paszinuuHble cBOWCTBAa. OHM MOTYT OBITH aMOp(HbIE WK
Jla’ke HepacTBOpUMBI B Boze. Korna B monmcaxapujie HaxosATCsl BCE MOHOCAaXapHAbl OJHOTO
TUIA, [OJUCAXapUJ  HAa3bIBACTCS 2OMONONUCAXAPUOOM U 2OMOIUKAHOM, ~ HO  KOTJa
IPUCYTCTBYET 60sb1Ie OJTHOTO TUIA MOHOCAXapuoB, ux
Ha3bIBAIOT 2eMeponoIUCaAxapuoamy. UNeemepoiuKanamu.
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4.16. JIP-15 AMUHEI

[Tpu moAroTOBKE K 3aHATHIO HEOOXOIUMO OOpaTUTh BHUMAHHE HA CIAEAYIOIINE MOMEHTHI

AMMHBI — TpPOU3BOJHBIE aMMHaKa, B KOTOPOM aTOMbI BOJIOpOJa 3aMELIEHbl Ha
YIJIEBOJOPOAHBIC paJMKaIbl. AMUHBI JENATCSA Ha TEPBUYHBIC, BTOPUYHBIC M TPETUYHBIC B
3aBUCUMOCTH OT TOT'0, CKOJIBKO aTOMOB BOJIOPO/Ia 3aMEILIEHO Ha pauKaJIbl:

I
R—NH; R—NH-E’ R—I|~J—'R
RI I
HEpBHT-IHHE BTOpHT-IHH[E TPETH"IHBIE
dlMHHEI AMHHEI dMHHEL

B 3aBucuMocTH OT mnpupoAbl paduKaza amMHHbl MOTYT OBITh anupaTUYeCcKUMHU,
[UKITNIECKIMHU, aPOMaTHICCKIMH.

4.17. JIP-16AmMunokucnotsl. benku

[Ipu moAroToBKE K 3aHATHIO HEOOXOJUMO 00OpaTUTh BHUMAHKE Ha CIEAYIOINE MOMEHTHI

AMMHOKHCJIOTBI — OpraHMYecKue MOJU(PYHKIMOHAJIbHBIE COCIWHEHHS, B COCTaB
KOTOPBIX BXoAAT kapOokcuibHble rpymmbl — COOH u amunorpynmnser — NH,. B 3aBucumoctu ot
B3aMMHOTO PpACMOJOXKEHUs 00eux (YHKIMOHAIBHBIX TPYNN pa3ivyaroT o-, B-u -
AMUHOKUCIIOTBI:

CH5~ CH — COOH - CH,~ CH; COOH
H>N H>N
Ol -, @BMUWHOTPIMOHOBAA KMCICTa [3_ AMMHONPNNOHOBAA KMCNOTa

Uzomepus. 1) M3omepus yriepoiHOTo cKkenera; 2) monokeHne (PyHKIIMOHATBHBIX TPYII;
3) ontuueckas uzoMepus (BCe 0-aMUHOKHCIIOTBI, KPOME TJIUIIMHA, ONTHYECKH aKTHUBHBI).

Beaki (mpoTefiHbl, MOJUNENTHbI) — BRICOKOMOJIEKYIISIPHBIC OPTaHUYECKHE
BEIIECTBA, COCTOSIINE U3 anb(pa-aMHUHOKHUCIIOT, COeIMHEHHBIX B IIENOYKY MEMTHIHON CBS3bI0. B
JKUBBIX OpraHU3Max aMHUHOKHUCIIOTHBIN COCTaB OEJIKOB OIpeesieTcsl TeHETHUECKUM KOJIOM, IIPU
CUHTE3¢ B OOJIBITMHCTBE CIIy4aeB HCMONb3yeTcs 20 cTaHIapTHBIX aMUHOKUCIIOT. MHOXECTBO HX
KOMOWHAIIMA CO3/al0T MOJIEKYJIbI OCIIKOB C OOJIBIIMM pa3zHooOpa3ueM cBorcTB. Kpome Toro,
AMUHOKHUCIIOTHBIE OCTaTKM B COCTaBe OelKa 4YacTo MOABEPraloTCAMOCTTPAHCISIIMOHHBIM
Mou(UKaAIMAM, KOTOPbIE MOTYT BO3HUKATh U JI0 TOTO, Kak O€JIOK HaYMHAET BBIMOJHATH CBOIO
GyHKIMIO, U BO BpeMsi ero «paboTel» B KieTke. YacTo B JKMBBIX OpraHH3MaxX HECKOIBKO
MOJIEKYJI pa3HbIX O0EJTKOB 00Pa3yIOT CIOKHBIC KOMIIJICKCHI.

4.18. JIP-17 I'eTepouMKJIN4YeCKHE COCTUHEHHS

[Ipu moAroToBKE K 3aHATHIO HEOOXOIUMO 00paTUTh BHUMAHKE Ha CIEAYIOINE MOMEHTHI

['eTepouukiiueckre COEOUHEHHUS, OPraHUYECKHE COEAUHEHUsS, MOJIEKYJbl K-PbIX
coJlep’KaT LMKIbI, BKJIIOYAIONIME HApSAAY C aTOMaMH YIiepoAa OJWH WM HECK. aTOMOB Jp.
aneMeHTOB (retepoaToMoB). Hanb. 3Hauenue numerot T.e., B UK K-pbIX BXOAAT aToMmbl N, O, S.
K HUM OTHOCSTCS MH, aJKaJOM/bl, BUTAMUHBI, aHTUOMOTUKH, MPHUP. MUTMEHTHI; OHU BXOJST B
BUJE CTPYKTYpHBIX (parMeHTOB B MOJEKYJIBl HYKJICHMHOBBIX K-T, O€IKOB U Jp.
['eTeponmkiinueckue CoOeIMHEHUSI-CaMblil MHOTOYMCIIEHHBIN KJIACC OPr. COEJ., BKIIOYAIONIUN OK.
2/3 BceX M3BECTHBIX MPUP. K CHHTETUY. OPT. BEILIECTB.
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