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Тема: Классификация спиртов. Предельные одноатомные спирты
1. Повторение 
Какие углеводороды нам уже известны?
2. Ход урока 
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ДОМАШНЕЕ ЗАДАНИЕ
1 Конспект
2[image: ]
[image: ]
[image: ]

image6.png
MeTaHoJ1, 9TaHOJ U TIPONaHoJ-1 umeioT crienu@uuecKri aJIKOroJibHbIN 3a~
[ax, y C/IeAyONUX 33 HUIMH IOMOJIOTOB CUJIbHBI 3amaX, Y HEKOTOPBIX — HEMNpHu-
gTHBIL. Bbiciive CIUPTHI 3allaxa He MMEIOT.

Memanon (memunosviii cnupm) CH,OH ouenv a0oeum! Yxe HeboJIbINAs
€ro 71032 MOKET BbI3BATh CJIETIOTY WJIM OKa3aTbCs CMepTEJIBHOIL.

Xumuyeckue cBoiicta. 1. BojHbie pacTBOPBI CIIMPTOB HA unouxamopbst He
Oeticmayiom.

2. Cnupmot, nodo6Ho 600e, peazupyiom ¢ aKMUHbLMU memannamu. Tak, Ha-
TIpuMep, TIPU B3aMMOJIEHCTBUN HATPHUsL C 9TAHOTIOM 06pasyercst 9THIAT HATPHs U
BBIZIEJISIETCST BOJOPOL:

2CH,—CH,—OH + 2Na —> 2CH,—CH,—ONa+ H,!

ITAHOJ ITUJIAT HATPHUS

Irunar HaTpHUsl B BOAE 110/IBEpraeTcsa TUAPOJHU3Y:
CH,—CH,—ONa + HOH == CH,—CH,—OH +NaOH

PaBHOBecHe CHJIBHO CMEIIEHO BIIPaBoO.
3. B mpUCYTCTBHI KOHIIEHTPHPOBAHHOM CEPHOM KHMCIIOTBI Criupmbl peazi
pyiom ¢ 2a102¢106000POOHBIMU KUCTOMAMU, U 06pasyIomes. 2a102eHONPOUIBOOHDIE

Y21e6000p0006:
H,SO4

CH,—OH+H—Cl CH,Cl+H,0

MeTaHOJT XJjopMeTan

4. B npucyTCTBHI BOJOOTHUMAIOIINX BEMECTB 1 7pu nogvlueHHOU memne-
pamype om MOAEKYIL CRUPMOE OMUENLACMC 600a U 06pa3yIOmes. Henpeoenvvie
y21e6000po0bL:

H,C— CH,—OH ~2140°C HiSO(OmD .y ¢—CH, ! +H,0

TIpu usbvimke cnupma u Goiee Hu3KOU memnepamype noayuaomes npo-
cmule IPupot:

CH,—CH,—OH + HO—CH,—CH,
CH,—CH,—0—CH,—CH, + HOH

ANATUIIOBBIIT abup

t<140°C, HySO, (xoHiL.)

5. O0HOGMOMHbIE NEPBUUHbIC CNUPMbL OMHOCUMENBHO JIEZKO OKUCAAIOMCA.
TIpu aTOM 00Pa3yIOTCs AbAETHIBL. Ecsiu, HanpuMep, B 9TAHOJ OILyCTUTb HaKa-
JIEHHYI0 MEHYIO CIHUpajlb, MOKPBITYIO OKCHIOM menu(Il), To crnupanb CTaHO-
BUTCS1 GurecTsiei, osBsieTcs crenuduieckuit HeTpUSTHBII 3alax aneTaable-
ruja:

H H
|| y 0
H—(ll—-(|3—O—H + CuO — CHB—C\H + Cu + H,0O

H H aneTaIbAerH
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Smanon na eosdyxe zopum:

C,H,0H +30, — 2C0,+3H,0
A 6. Cnupmw peazupyrom ¢ xucromamu ¢ o6paszosanuem croNCcHvix agpupos:

Ol ¢, H,S0,
CH—~CT T H—0—CH~CH, w—at

OH
VKCyCHasl Kuciaorta ATaHOJ

0}
i Lor H,0

+
O—CH,—CH,

STHJIOBBIH 2UP YKCYCHOMN KHUCIOTH

7. Cnupmut moxcno nodeepzamp peakyusm dezudpuposanus u dezudpama-
Yuu (OTwIeIIeHne Boab) (c. 45)
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Ilpumenenne. dranon Haxomur LHPOKoe nmpuMmeHenue. B Gosbmmx komu-
ECTBAX €ro MCIHOIB3YIOT IPH NIPOU3BONCTBE CHHTETHIECKIX Kay4yykoB. OH sB-
JIIETCS TaKKe pacTBOPUTENIEM M HCXOIHBIM MATEPUATOM JUIs TIPOU3BOJICTBA Ja-
KOB, MEANKaMEHTOB U IyNIUCTHIX BemiecTs. U3 Hero TOJIYYal0T YKCYCHYIO KHCJIO-
TY, AMITUIOBBIA 5(hUp, PasIUYHbIE CIOKHBIE 9upBI, Kpacutemu u Apyrue
BellecTBa. JTAHOM B MEHIMHE IIPUMEHSIOT KaK Ae3nHOUIUpYIOLIee CPeCTBo.
U3 sranona nomyuwaioT Takxe aiKOroJbibre Harutku. Ho crenyer yuecrs, uto
amanon — smo sdosumoe napromuvecioe sewecmeo! OH GBICTPO BcachiBaeTcs B
KPOBb ¥ BO30ysk/1alomme AeicTByer Ha opranu3M. CIMpTHEIE HAIIUTKY BBI3HIBAIOT
TsKeJIble 3a60IeBAHNS HEPBHOIT CHCTeMBI (Paspymaror HepBHbIE KJIETKH), opra-
HOB TIMINEBAPEHNS, CeP/Ilia, KPOBEHOCHBIX COCY/IOB. AK0201uam (HapkoTHYeckas
SaBUCHMOCTb OT aJIKOTOJIs) — HEM3JIeYuMasi XPOHUYECKas GOJe3Hb, Hau6onee
TyGUTENBHO BO3/IEHCTBHE ANKOTOMbHBIX HAallUTKOB Ha JeTell M MOAPOCTKOB.
Y Tex, KTO peryasipio ynorpebsier ankoronpinie HAllUTKH, BKJTIOYasl [TMBO, BO3-
PaCTaeT BEPOATHOCTH IOSIBIEHHs] HETIONHONEHHbIX eTel.

Mrorne cunraor, uto nebombume KommuecTsa AJIKOTO/II He BpEAAT.
Ho ato ne rak. Iockombky atanon merko PacTBOPSIETCS B BOJIE, OH CPasy e I0-
[VIOIIAeTCs MMINEBAPUTEIbHBIMH OPTaHaMU ¥ Pa3HOCUTCS KPOBBIO TI0 BCEMY TeTy
(B TOM 4ncCsIe U B TKaHU Moara). Okomo 90% aranosna BpemeHHO 3a/1epKUBaeTCs
B IIEYCHH, T/Ie C IOMOTIbIO (PEPMEHTOB OH OKUCTISETCS B SAOBUTHI /st OpraHus-
Ma YKCYCHBIH ajibAerus.

B nekoropbix crpanax atamon [PUMEHSAIOT B KaYeCTBE rOPIOYEro B JBUTA-
TEJIAX BHYTPEHHETO CrOPaHUst. DTAHOI, UCIONb3YeMblit /TS TEXHUUECKIX HYX]I,
TIO/IBEPraioT AEHATYPALMH, T. €. IEMAIOT €r0 HeIPUIOAHBIM IS [THThs (nobasns-
IOT K HEMY BEIIECTBA C HENPUSATHBIM BKYCOM M KPACHTENH).

or




image9.png
P 1. Obmas dopmyaa ommoaTommbx
TIDEJIeTBHBIX CIUPTOB

1) C,H,, 3) C,H,,. ,OH

2) C H2n+2 4) CHy,_,

2 S




image10.png
9. B MeraHone Mexxy Mozekysa-
MU BO3HHKAaeT
1) Meranmiueckas cBsiab
2) BOAOpOAHAs CBA3b
3) HoHHas CBsA3DB
4) KoBaleHTHasi MOJNAPHAs CBS3D

10. Tlouemy Temmepatypa kunenus
y CIMPTOB HAMHOIO BBIIIE, YEM Y COOT-
BETCTBYIOLMX YTIEBOAOPOOB?

11. Cocrasbre ypashenus peakimii,
XapaKTepU3YIONMX XUMHYECKHE CBOICTBa

CIMPTOB, HA MPHMepe IponaHoa-1
T R e i .
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13. Kak neiictByior Merason u sra-
HOJI Ha KMBBIE OPraHU3MbI?

14. Cocrasbre ypasuenus: peaximii,
TIPU TIOMOIIM KOTOPBIX MOXKHO OCYIecT-
BUTH CJIC/IYIONINE TIPEBPAIeHHS:
a) CH;— CH;—CH; —>
—>CH;—CH,—OH — CH,—CH,

e e mes = -
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§ 20. OgHoaTOMHbIe NpepenbHble CNUPTDI.
CrpoeHue monekysn, n3oMmepusi U HOMeHKaTypa

H 'H IIpocreiimas dopmyna atmrosoro cnmpra C,HO.
| ITomb3ysich OTHOCHTENIBHO IZIOTHOCTBIO IO BOAOPOLY,
H—C—C—O—H naxoanm MOJAPHYIO Maccy STHJIOBOTO CIIMPTA:

H I[I M=2D (H,)=2-23=46; M (C,H;O0) =46 r/monn

8 Buvigod: mpocreitmast popMyJia 9THIOBOTO CIUPTa
SIBJISIETCSI €T0 MOJIEKYJISIpHOIT (hOpMyJIOii.

Cormacho Teopun A. M. Bytieposa, aroit dhopmye
| COOTBETCTBYIOT /iBe CTPYKTypHble (@ u 6). Bozuukaer Bo-
| npoc: Kakasi U3 HUX (@ uin ) COOTBETCTBYET CTPOEHUIO

MOJIeKyJIbI 3THI0Boro crimpra? Ha ocHoBe Tesuca o Towm,
6 YTO CTPOEHHE MOJIEKYJI OIpejie/isieT CBOWCTBA BEINECTB,
MOKHO TIDHHTH K CJIEJIOIIeMy: B MOJIEKYJIe BEIEeCTBa
OJMH M3 BOJAOPOJHBIX aTOMOB CBSI3aH C aTOMOM KHCJIOPO/a. [lanHast XuMu4yecKast
cBsI3b boJtee TosisipHa (Gr1vKe K MOHHOM CBSI3M), YeM XHUMUYECKAs CBS3b MEKITY
aTOMaMM yriepoaa ¥ Bozopoza. I1o aHajIoruu ¢ KMCJI0TaMi MOKHO OXKHZATh, YTO
aTOMBI METAJITIOB GY/YT BBITECHATH TOT BOAOPOAHBII aTOM, KOTOPBII CBSI3aH C aTO~
MOM KHCJI0PO/Ia. DKCIIEPUMEHT JI0Ka3bIBAET, YTO ITUJIOBBII CIIUPT [AEHCTBUTENBHO
pearupyeT ¢ akTUBHBIMH MeTa/utamu. [Ipu HOpMaIbHBIX yCJIOBHX U3 46 r aTmiio-
BOro crupra BeiTecusiercst 11,2 i1 Bogopoza, T. e. 1/6 yacth U3 Bcero KoaudecTna
BOJIOPO/Ia, KOTOPOE UMEETCSI B OJIHOM MOJIE STUJIOBOTO CITUPTA. TUM TTOATBEPIKAA-
eTcsl, YTO UMEHHO (HOpPMyJIa @ SIBIISIETCST HCTHHHOI (OPMYJION STHIIOBOTO CIMpPTa.
Bropoii ctpykTypHOii hopmyiie, 6, COOTBETCTBYET JIPyroe BElecTBO — AUMETHIIO-
BbIi 9(UP, KOTOPBIi ¢ MeTa/UIaMi He pearupyer.

13 anexTpoHHOIT (OPMYJIBI BUAHO, YTO B MOJIEKYJIe
CHMpTa, Kak M B MOJIEKYJie BOJBI, CYIIECTBYET XUMMYe-
CKasl CBSI3b MEJK/[Y aTOMOM KHCJIOPOZA ¥ aTOMOM BOZOPO-
na. Ata CBSA3b OYEHb MOJISIPHA.
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Kak ke KUC/IOpOJ 06pasyeT XUMHUYECKYIO CBA3L C YIICPOAOM M BO/IOPO-
som? JL7ist 5TOTO HY)KHO BCIIOMHHTD CXEMY pasMelleHHs 9JIeKTPOHOB aTOMa KHC-
JIOPOJIA TIO DHEPIETHHECKUM YPOBHAM H IO/LYPOBIAM:

152 252 2p*

ML
H O

BaJleHTHbIE 3J1eKTPOHBI 00Pa3yloT /BE B3AUMHO MEPIEH- S
MKy JIAPHBIE DIeKTPOHHBIE OpOUTAIH ranTesreeobpasHoil (op- H/CI 110°
Mbl. OJiHA W3 HUX NEpPEKpbIBAeTCs ¢ rHOpHIHOI OpOMTATBIO  py(__py
aToMa yIJIepoia i 06pasyeT XHMUYECKYIO CBS3b MEXILY aTOMOM
yIJIepojia W aTOMOM KHCJIOPOZa (—C—O0—). Opyras opbu- H
Tamb, KOTOpas PACIOIOKeHa NepHeHINKYIIPHO HepBoii, Tepe-
KPBIBAETCST S-9/IEKTPOHHO{H OPOUTAIbIO aTOMA BOAOPOAA. B MoJIeKyJ1ax aTHIOBO-
IO CLMPTA YTOJ MEX/IY BAJIEHTHBIMH 37IEKTPOHHBIMU Op6UTAISIME aTOMa KHCIO-
pona pasex 110°.

TIpHMEPHO TAKOii ke YroJl MMeeTCsi M B MOJIEKyJIaX ApyIux OJIHOATOMHBIX
cripToB. B MOJIEKyJie BOBI OH HEMHOTO MEHBIIIE — OKOJIO 105°.

VlCXO/15 M3 AHATH3A CTPOEHHS MOJIEKYJI CITUPTAM MOJKHO JaTh TAKoe OIpe-
NieseHme:

Cnupmamu nasoiéaiom npou3eoonvie y2ne6000p000s, 6 mone-
KYAAX KOMOPBIX OOUN UNU HECKONLKO AMmoMOE s00opoda 3ameuenot
2uBPOKCUNLHBIMU 2pYNNAMU. '

TuApOKCHIbHASL IPYyIIHa —OH sBsiercsi  (PyHKIMOHATBHOM TPYIIIOH
CIUPTOB.

DYHKYUOHATLHOIMU  2PYNNAMU  HA3bIEATOM 2pynnvt  amomos,
Kxomopbte 06YcCl06AUEAIOM XApAKMEPHbLE xumureckue ceolicmea
0anH020 KAACCA GEUECME. :

O6masi GpopMyJsia OHOATOMHBIX CIUPTOB CH,,, OH.

Orsersre Ha Bonpocsl 1—4 (c. 88).

Wsomepus ¥ HOMeHKIaTypa. 13 hopMyIbl MeTaHa MOKHO BBIBECTH dbop-
H

MyJIy TOJIBKO OJIHOTO CIIMpTa CH,OH, nmm H—C—OH. Ero Ha3bIBaiOT METH~
JIOBBIM CITMPTOM MJIM METAHOJIOM.

H
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B coorBercteum ¢ npasmmamu Homenk/aTypsl IUPAC naspanust crmpros
IIPOM3BOMAITCS OT HA3BaHHil COOTBETCTBYIOIIX YI/IeBOZAOPO/IOB ¢ n06aBiieHIEM
cyhduxca -om.

IraHy CH,—CH, raksxe COOTBETCTBYET OJIMH OAHOATOMHBIH CIIHPT, (op-
Myna koroporo CH,—CH,—OH. 3710 sranon.

U3 popmyer iponana B saBucumocTy ot MECTa THAPOKCUIBHON IPYTITIBI B
MOJIEKYJTe MOYKHO BBIBECTH hopmybl 1BYX 0HOATOMHBIX cnupToB (a u 6).

H H H H H H
[3 [2 [3 12 s
e o e W MIE S
H.H . H H: OHH
a 6
nponanon-1 TponaHoi-2
(TepBHYHbI NPOMIIOBEII cnupT) (BTOpMYHBILIT TIPOMHIOBBIH CITHPT)

Ws bopmyn Gyrana CHK—CHZ—CHQ»CH3 ¥ u3o6yrana (2-Metusmporna-
Ha) MOXKHO BBIBECTU (OPMYJIBI YeThIpex OHOATOMHBIX cnuptoB (Tabun. 7). Us
dopmyr nentana u ero M30MEPOB MOKHO BBIBECTH (hOPMYIIBI BOCBMH pasiiuy-
HBIX cnupToB. Kak BupHO M3 aTix IPUMEPOB, H30MEPHSI CIIUPTOB 06YC/IOBIMBA-
€TCsd IBYMS NpHYMHAMK: 1) u30MepwHeii yriepoamoro CKeJIeTa — NpsiMasi Uiin
PA3BETBIICHHAS 1lellb YIIePOAHBIX aTOMOB; 2) m3omepueii, KOTOpast 3aBUCHT OT
TIOJIOXKEHHUST THAPOKCHUIIBHOI TPYIIIIBI B MOJIEKyJIe — y IePBUYHOIO, BTOPUYHOIO
ML TPETHMHOTO aTOMOB yriepona. (Ilepeuurnvin Ha3bIBAIOT Takoi aToM yryepo-
A2, KOTOPBIiA CBSA3aH TOMBKO C OJHUM aTOMOM yriepoza. Bmopuunvii atom yrie-
POZia CBA3aH C ABYMS, a mpemuunbiii — c TpeMs aToMamMu yriaepoza.)

Tabanna 7. Baxneiimme ONHOATOMHBIE NPEeJeNbHbIE CIHPTHI

Xumuyeckas
dopryaa Coxpamennas CTPYKTypHas ¢opmyia Hassanue
CH,;0H CH;—OH Meranon, uiu MeTHIOBbIH
cnupt
C,H;0H CH3—CH,—OH ITaHON, WM  STHIOBBIH
5 y i crupT
C;H,0H CH3—CH,—CH,—OH Tponaton-1, uau npomnu-
JIOBBIH CIIMPT
1 2 3
C;H,0H CH3—$H—CH3 Tponanon-2, nmm usonpo-
TTHJIOBBII CriupT
4 3OH 2 1
C,H,OH CH3—CH,—CH,—CH,—OH Byrawon-1, wmu neppuu-
HbIl 6yTHIIOBBIH crimpT

QN
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ATHAFERRY CoxkpauieHsas cr nasi popmyna Haspaune
Dapivia p: PYKTYP pMy.
4 3 2 1
C,H,OH CH;—CH, —RH—CH3 Byrasosi-2, WM BTOPUY-
HBIil GyTHJIOBBINA CIUPT
s ) OH
1
CHyOH CHa—?H—-CHz—OH 2-Metuimpomnanon-1, win
13006y TUIOBBIH CIUPT
CHj
CH;,
1 2l 3
C,H,OH CH;—C—CH; 2-MeTH/IIPONaHOM-2, WA
| TpeTHuHbii GyTHIOBEIL
OH CImpT
5 4 3 2 1
CsH;OH CH;—CH,—CH,—CHjy CH,—OH | Menraton-1, i mepsud-
HBIIi AMMJIOBBIH CIMPT

Baskieiiiye OHOATOMHbIE Tpe/eabHble CIMPTBI M X HA3BAHUA JlaHbl B
Tabauie.

Otserbte Ha Bonpock 5—7 (c. 88).

§ 21. MNony4eHwne, CBOWCTBA U nNpumeHeHue
O[HOATOMHbIX NpefenbHbIX CMUPTOB
HOle‘leﬂﬂe. Hanéonbmee TIpOMbIIHJleHHOE 3HaueHue MMEIT MeTaHOI U
9TAHOJIL. MeTaHOJI CUHTE3UPYIOT TJIaBHBIM 06pa30M 13 BOJSHOTO rasa:
CO+ 2H2 220—300°C, 5—20 MIla, Cu, ZnOA) CH30H

Patibllle METAHOJI BBIJEISIN M3 IPOIYKTOB MHPOIN3a APEBECHHBL, I03TOMY
COXPaHUJIOCH €TO CTapoe HasBaHWe — JIpEBECHBIN CIUPT.
DTaHoJ B IPOMBIILIEHHOCTH MOIyYaioT PasIuyHBIMI criocobamu (cxema 9).

Cxema 9
1 ['n[[pa'ralmﬂ ATUJICHA 3. rmlpofm3 Kpaxmaja u c6pa>KnBax-me
o6pa3oBaBLIEiCs TIIOKO3bI
SraHon
2. CHpaxnBaHue CaXapHCThIX 4. TuapONM3 KJIeTIaTKH U cOpaXuBarie
BEIEeCTB 06pasoBaBIIeNCst TIOKO3bI
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1. Ha cospemennom npoussodcmee smanon noxyuaiom eudpamayueri smuie-
Ha npu nomouu 60051020 napa:

H H 280—300°C, 7—8 MTIa, H,PO,
H>C=C<H + HOH 2324, CH,—CH,0H

STHJIEH ATaHoJ

2. Haubonee dpesnuti memod TNOIYUeHus Imanora — copaxcusanue caxapu-
CMbLX 6EUecms, CoOepIcauux 2uoKo3y. IIpu atom apoxikeBbie rpubKu BhIpaba-
THIBAIOT 0COGbIE BEINeCTBA — hepmenmui, KOTOpbI€ ABNAIOTCS GHOOTHYECKUMM
Kara/msaropamu. Iporecc ciuproBoro 6poskeHms rOKO35I (BHHOTpagHOTrO Ca-
Xapa) B YUPOIIEHHOM BH/E MOXHO M306pasHTh Tak:

CH,, 0~ 50 1 OH +2€0,1

ITOT mportece nponcxoauT NMpH [POU3BOACTBE BHUH.

3. Tosmnee smanon cmanu nomyuams us Kpaxmancodepicauux npodyxmos.
ITo sromy meroxy kpaxman mpu THIPOJIU3E B IPUCYTCTBUH (hEPMEHTOB mpeBpa-
IAeTCs B TIIOKO3Y, M3 KOTOPOii B Iportecce GposkeHus obpasyercst crupr.

4. 3nauumenvuvie xonuuecmea smanora ewdensiiom u3 dpesecurvl nocpedcm-
60M ZUOpONU3A KIemuamKu u nocaedyrowezo copasicusanus o6pazosasuerics 210kozb.,

@usnyeckue cpoiictsa. OHOATOMHBIE TIpe/ie/IbHbIE TIEDBHYHBIE CTTUPTHI ¢
KODOTKOH IIENbI0 YIVIEPOHBIX aTOMOB — JKMJIKOCTH, a BBICIIME (HAYMHAS C
C,,H,;OH) — tBepnsie Bemecrna. C YBEIMICHNEM OTHOCHTEJIBHOH MOJIEKYJIsIp-
HOI MacChl CIIMPTOB NOBBIIIAIOTCH X Temneparypsl Kumnenust. I1o cpaBHeHuIo ¢
COOTBETCTBYIOLIMMHU YT/I€BOAOPONAMH TEMITEPATYPbI KHIIEHFST CITUPTOB IOpPa3/Io
BbIIIe. TO MOKHO OOBSCHUTH 06PA3OBAHHEM 0COBOrO BH/Ia XUMHUYECKHX CBSI3eH,
HA3BIBAEMBIX 6000p00HbIMU. BOMOPOHAS CBA3D MOKET BO3HUKHYTbH KaK MEKIY
MOJIEKY/IaMH CIPTOB (@), TaK M MEJK/y MOJEKyJIaMH CIHPTOB ¥ BOZbI 6):

R—O R R—O H
N8+ \\& NGHNBF
H - 0—H H - 0—H
a 6

B monexynax cnupros u oz 8000poduvle cessu oGpasyiomes sa cuem ceo-
600nbIx anexmpombix 7ap Y amomos Kuciopooa: aToM KUCJIOPOAA MOKET B3au-
MOZIEfiCTBOBATh C aTOMOM BOZOpOAA APYTO# MOJEKYIIBI, NMEIOIMM HeGOTBITOl
TIOJIOKUTENTbHBIN 3apsiI.

[pounocts BoopoAHOH CBA3E npumepHo B 10 pas meHbme npounoctu
OBBIYHOI KOBAJIEHTHOH CBS3ML. Accotmanusi (06besmHenme) MOJIEKYJI B Pe3yJib-
Tate 06PasOBaNMs BOAOPOMHBIX CBSA3Eil U SABJISETCS HNPUYUHOM, oYeMy crupmu:
Kunam npu z0paszoo 6onee 6vicokoil memnepamype no cpasienuio ¢ coomeemcmey-
1ouumu yenesodopodamu.

Meranon, aTaHon u mponanos B Boge PaCTBOPSIIOTCS B HEOrPAHUYEHHBIX
KOJIMYECTBAX. PacTBOPUMOCTb /IPYrHX TOMOJIOTOB 3HAYHTENHHO MenbIe. Beic-
IIye CIUpThl (HaYMHas c C,,H,;OH) B BOZE NIPaKTHYECKN HEPACTBOPHMEIL.

84




