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OTKpbITUE CNIOXHLIX 3¢pUpos

[1ePBOOTKPBLIBATEAEM CAOXHbIX 3COUMPOB FBAIETCH PYCCKMM
AKAAEMUK THLLEHKO BayecAaB EBreHbeBmy (1861-1941). B 1899
oAy Pa3spaboOTAA CrOCOD MOAYYEHUA AAKOTOAITA OAIOMMUHUS.
B 1906 roAy  OTKPbIA  PEAKUMIO  CAOXHOIPMPHOMU
KOHAEHCAUMUN, UAM  ONCOPONOPLUMOHMPOBAHWE anbAernaoB C

OOPA30BAHMEM  CAOXHbBIX DCOUPOB TMOA  BO3AEMUCTBMEM
OAKOTOASTOB OAOMUHUS.




TuweHko Bayecnas EsreHbesuy

TuweHko Bsdyecnae EegzeHbesud (1861-1941).
CoBeTcKkum xumuk-opraHuk, akagemmk AH CCCP
(1935). OcHoBHasi obnactb ero paboTbl -—
opraHmyeckasa xXmMus M necoxmmusa. Hanwucan
Tpydbl NO OPraHMYEeCcKOMY CUHTE3y, XUMUMU
TepneHoB. OTKpbIN  peakuuto  KoHaeHcauum
anbgerngos xunpHoro paga(1906), nnn peakuus
TuweHko. MpeanoXxmn NpoMbILNEHHbIM crnocob
nony4yeHna kKamdopbl M3 ckunugapa. Takxke
NpPeasioXnili  HOBbIM  TUM  CKNSHOK  ANS
NPOMbIBAHMUS U TMPOCYLUKN Tra3oB (CKNSIHKK
TunweHko) .

YyactsoBars B U3yvyeHun Konbckux anatutos. [log ero pykoBoacTBoOM
paspaboTaHbl Crnocobbl NOAYyYEHUST MHOTUX XUMUYECKN YNCTbIX PEAKTUBOB.
Takke nzyvan coctaB HedpTH U oTAENbLHbBIX HEPTAHBIX dpakunin (1890).

3aHnmarncs [ocynapcteseHHbIMy npoektammn CCCP (1945).




Nsomepus
CTpyKTypHas M3oMepuss MOXeT ObiTb CBS3aHHA C OSIMHOW YrnepoaHou Lenu

(npuBeOeHHble HMXKe 3dupbl M30OMEPHbI) B 3aMECTUTENSX U CTPOEHUEM
yrnepoaHoro ckeneta

O
| |

CH,-CH,-C-0-CH,—CH, - CH, - CH,

O
| |

CH, - CH,— CH,—C— O CH - CH,

CH,



HomeHknartypa

Obwyto  dopmMyny  CIOXHbIX
9NPOB MOXHO NpeacTaBuUTL B
Bmae RCOOR’, rne R n R’ -
yrneBogopoOaHbIe pagukarnoi
(ona  admpoB  MypaBbUHOW
Kncnotbel R — atom Bogopoaa).
LLInpoko ncnonb3yoT HECKOMNbLKO

TUNOB  Ha3BaHUM  CIOXHbIX
adupoB. Camble  OSINHHbIE
npouncxoaat oT Ha3BaHUS
COOTBETCTBYIOLLUMA KUCMOTblI C
yKaszaHuem  yrneBogopoaHOro
3amecTuTens, Hanpumep,
byTunoBblin  3dUp  YKCYCHOW

KMCINOTbI, M30MNPONUITOBLIN 3¢hup
MacnsaHOW KUCIoTbl. B pycckom

A3blke  MPUHATBI  Ha3BaHUSA,
cocToslWme K3 OByX CIOB:
YKCYCHOOYTNIOBLIN adomp,

MacaHOU30MpPonunoBbLIN

‘v

@opMyabl H HA3BAHKS HEKOTOPBIX NPEICTABHTEICH

CHCTEMATHYCCKOC

TpaauumoHHoe

©opmyna Ha3BAHHE HA3BaAHHC
0 Metmaosntit aup
// MYPABLHHOH
H-C Metuadopmuar | KHCI0THI,
\ HIH MCTHIOBO-
O~-CH, MYPABLHHLIN Hpup
0 ITWIOBLIH Hhup
/ VKCYCHOMN
CH.,=C ruaauerar KHCI0THI,
\ HAH YKCYCHO-
O-C,H, ITHAOBLIH 3up
0O
/4 [TponuoHoBO-
CH~C Metuanponuar | MCTHAOBBLIH
\ apup




Knaccugpurkauma n coctae CRNOXHLIX 3¢pUpos

Korma uymcno atomoB C B MCXOOHbLIX KapOOHOBOW KWUCIIOTE WU CNUPTE He
npeBbillaeT 6—8, COOTBETCTBYIOLWME CNOXHbIE 3pUpPbl NpeacTaBnalnT cobon
BGecuBETHbIE MACNAHUCTbIE XWOKOCTU, Yalle BCero ¢ OpyKToOBbIM 3arnaxom.
OHK cocTaBnaT rpynny dQpPyKToBbIX 3ddgupoB. Ecnu B 0OpasoBaHum
CNOXHOro adpupa yyacTByeT apomMaTtuyeckun cnupT  (cogepkalyum
apomMaTuyeckoe si4po), TO TakMe coeauHeHuda obnagatoT, Kak npaBurio, He
JpyKTOBbLIM, a UBETOYHbIM 3anaxoM. Bce coeOnHeHMA 3TOW pynnbl
NpPaKTUYEeCKM HepacTBOPUMbI B BOAE, HO JIerko pacTBOPUMbI B DOSbLLUNHCTBE
opraHmdyeckux pacrteoputenen. WHTepecHbl 3T COEeOVHEHUSA LWUPOKUM
CNEKTPOM MPUATHLIX apomaToB (CM. Tabmn. 1), HEKOTOopble N3 HUX BHa4yarne
ObinNu BblAENEHDbI U3 PACTEHUN, a MNO3Xe CUHTE3NPOBaHbI UCKYCCTBEHHO.

[IpodomkeHue membl — D]}
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Knaccugukauma u coctas CNOXHLIX 3pUpoB

[Mpn yBENUYEHUN pa3sMepPOB OPraHNYECKNX rpynm, BXOASLWNX B COCTaB CIOXHbIX
ampoB, po C15-30 coegumHeHns nNpuoBpeTardT  KOHCUCTEHLMIO
NNACTUYHbIX, NErko pasmMdardarolmxca BewecTB. IOTy rpynny HasbiBaloT
BOCKaMu, OHU, Kak NpaBuo, He obnagatot 3anaxom.

UckyccmeeHHbIU 80CK

[IpodomkeHue membl — D]}



Knaccugpukauma m coctae CNOXHLIX 3¢pUpPOB

TpeTbsa rpynna — Xupbl. B otnuume ot npeablaywmx OBYX rpyrnn Ha OCHOBE
ogHoatoMHbIX cnnptoB ROH, Bce »upbl npeactaBnsoT CODOW CrOXHblE
adompbl, 0bpas3oBaHHblE U3 TpexaToMHoro cnupta rmuuepmHa HOCH2-CH
(OH)-CH20H. KapboHoBble KWUCIOTbI, BXOoAsiliMe B COCTaB >XMUPOB, Kak
npaBuno, UMEKT yrneBogopoaHYto Uenb ¢ 9-19 atomamm yrrepoaa.

“
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Jlvnuaer

JInnngbl (XKMpbl) OTHOCATCA K rpynne NpoCTbiX NUNNA0B U NPeaCcTaBnanT cobon
CINOXHble 3MPbl XUPHbIX KUCHOT M TPEXaTOMHOro crnvpta rnuuepuHa.
NcTouHnkammn ana obpasoBaHUs Xupa B OpraHM3Me 4YenoBeka SIBMAAKTCS
XUPbl MULLEBBLIX NPOAYKTOB XXMBOTHOMO W PACTUTENLHOIO MPOUCXOXOEHUS;
KpOMEe TOro, OHM MOryT CUMHTE3MPOBATbCS B OpraHM3Me 13 yrnesodoB U B
MeHbLeNn mepe — u3 BenkoB. [lnweBble XUPbl BCACbIBAOTCA B TOHKOM
KALWWKE rocne npeaBapuTeribHOro pacluensyieHUa Ha XUPHble KUCHOTbl U
MUUEPUH, N3 KOTOPbLIX 3aTeM obpasytoTca cneundunyeckne ang opraHmsama
XUpbl.

Bopa

Muuennbl - azpezambl, y KOmMopbix 2UOpPoobHbIE X80CMbI
HarpasrneHbl K UeHmpy, a audpoguribHble 207108KU - HapyXxy,
20e OHU KOHmaKmupyrom ¢ eo0od.



Bocka

Bocka - cnoXHble aupbl OAUHOYHBIX XUPHbBIX KUCIOT U
OOHOATOMHbIX CMUPTOB C OJIMHHOW YrIeBO4OPOLAHOM
LLeMOYKOMW.

[M4enuHbIN BOCK COOEPXUT CMEChb PasfUYHbIX CINOXHbIX
9donpoB, OAMH WN3 KOMIMOHEHTOB BOCKA, KOTOPbIN
yoarnocb BblOennTb W ONpenenutb €ero CcocTas,
npencrasnsaer cobon MUPULMIIOBbLIN adomp
nanbMUTUHOBOW KNCIOTbI C,;H;,COOC, H...

15' '31
Kutamckmin Bock (NPOAYKT BblOENEHUA KOLUEHUNN —

HacekoMblX BocToudHOM A3nn) cooepXuT LEePUNOBbIN

Monekyna eocka

acup uepotuHoson kucnotel C,.H_ COOC,H...
Kpome Toro, BOCKM cogepxXaT W cBoOogHblE
KapbOHOBbIE KUCMOTbl W  CNUPTbI, BKAKYawLue
bonbwne  opraHudeckne  rpynnbl. Bockn  He

CMauvBaloTCs BOOOW, pACTBOPUMbI B  BGEH3MHE,
<([ﬂ xnopodopme, GeHsorne.



Tabnuua 1

Taoa. 1 HEKOTOPBIE CJIOKHBIE 2®UPHI, o6nanatoniye GpyKTOBBIM WX IBETOYHBIM
apoMaroM ((hparMeHThl UCXOJIHBIX CIIUPTOB B (hOPMYJI€ COCTMHEHUS U B HA3BAHUU BBIJICIICHBI

XKUPHBIM HIPUDTOM)

Popmyna cnoxHoro

p— Ha3saHue Apomar
CH,COOC H, Byruianerar IPYLIEBBIN
MeTnJI0BBIHM 3hUp MaCISTHON .
C3H7COOCH3 SIOJTOYHBIN
KHCJIOTHI
ITHJIOBBII D ac oM .
C,H,COOC,H; BBIH QP MACIAHOR aHAHACOBBIN
KHUCJIOTBI
ITHJIOBBIU D 30BaJIEPUAHOBOM .
C 4H9COOC2H5 BBIH 3()UP H30BAIICPHAHOBON MAaJIMHOBBIH
KHUCJIOTBI
HN30am 7 .
C,H,COOCH HIIOBbIH 3(1)Hpv OaHaHOBBI
v s 1 V30BAJIEPUAHOBOU KHUCIIOTHI
CH3COOCH2C6H5 Bensunaanerar YKACMHHOBBIHI
C6H5COOCH2C6H5 Ben3uniabensoar [IBETOYHBII




PucyHok 2 ) | o
S H,0, xarammarop H' ot HO V
R—C = > R—C\ + HO—ER'
O—E!' OH
CIIOXKHEIH KapboHoBaa CIOHPT
st up KHCIOTa
/O
HC— O—CZ Cy7Hss H,C—CH
O
HC—O—C—CyHzs 20 H0 . ge o 4+ 3R0—cZCyiHs
O
HyC—0— C\\—O Cy7Hss H,C—OH
TPUCTEAPAT MIHLEPHHA TIHLEPHH KallHeEad COJb
(xup) CTEAPHHOBOH KHCIOTE
(MELTO)
/O O
HoC— O— CZ- (CHa)7CH=CH(CHx)7CH3 H,C— O—CZ (CHy) 1sCHs

H, , xarammarop Ni

HC—0O— CQ\— (CHp); CH=CH(CH;)7CH3 » HC— O—C\\— (CHp)16CHs

O | 0
HyC— O— G (CHp)y CH=CH(CH )7 CH3 HyC—O0—C— (CH16CHz
O O
<[ﬂ CIHLUELHT IPOOYET

OJIEHHOBOH KHCIIOTEH THOPpHPpOBaHHA

(&)

(E)

E)



PucyHok 3
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Itnndgopmnatr HCOOC2HS n atunayetrat H3COOC2HS5

CnoxHble 3dupbl HA OCHOBE HU3LLUX CNUPTOB N KACSOT

N3

jMa3OK.

TTpumeHeHue cnoxHbIX 3¢pupos

NCNOJIb3YKOTCA KaK pacTBOpPUTESTM LESJIHOJTO3HbIX
J1aKOB.

(Tabs. 1) ncnonb3yT B NULLEBON NPOMbILLIIEHHOCTH
Npyv co3gaHMM OPYKTOBbIX 3CCEHUUN, a CIIOXHble
9dmpbl Ha OCHOBE apoMaTUYECKUX CMMPTOB — B
napdroMmepHOn NPOMbILLNEHHOCTH.

BOCKOB  W3roTaBfMBalOT  MOMUTYPbI,  CMasku,
NPOMUTOYHbIE COCTaBbl Ansi Oymarn (BoweHas
bymara) M KOXW, OHM BXOOAT U B COCTaB
KOCMETUYECKNX KPEMOB 1 NIEKAPCTBEHHbIX Ma3en.

XKunpbl BMecTe ¢ yrneesogammn n 6enkamm coctaenstoT Habop HeobxoaMMbIX OSs
NMUTaHUS MNULWEBLIX MNPOAYKTOB, OHW BXOOAT B COCTaB BCEX PACTUTEMbHLIX U
XMBOTHbIX KMNETOK, KPOME TOro, HakanamBasdCb B oOpraHuame, urpalT posb
9HepreTnyeckoro 3anaca. Bxogss B CoOCTaB XWPOB, NpPedoXpaHsitoT  OT
obmMopoxeHnsa. XKMBOTHbIE U pacTUTENbHbIE XUPbl NPEeACTaBNsAlT cobon cbipbe
Ona nosfiydeHnst BbICLUMX KapOOHOBLIX KUCIOT, MOKWLWNX CPeacTB U rmuuepuHa,
NCMNOSIb3YyEMOro B KOCMETNYECKOMN NPOMBILLITIEHHOCTU N KaK KOMMNOHEHT pasnuyHbIX

[IpodomkeHue membl — D]}




TTpumeHeHue cnoxHbIX 3¢pupos

HutpornuuepnH — M3BECTHLIN JeKapCTBEHHbIN

npenapaTt u B3pbiBY4aTOE BELLECTBO, OCHOBA
OMHaMuTa.

—

o
B

Ha OoCHOBE PaCTUTEIbHbIX Macerl
N3roTasrinBaroT OJ'II/ICbe, cocTtaBndrwowmne

b‘g
OCHOBY MacCIIsAHbIX KPacCoOK. l’
Odunpbl  CEPHOUM  KUCIIOTbI  UCMOSMb3YT B |
:
OpraHM4yeckoM CUHTE3Ee KakK BBOASLUME B
coeauHeHne ankunbHY rpynrny peareHTol, a ' ~%

- i e T
acbnpbl  POCHOPHONM  KUCMOTBI —  Kak — W
MHCEeKTUUMObl, a Takke [gobaBku K b

CMa304HbIM MacriaMm.

[IpodomkeHue membl — D]}
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TTpumeHeHue CNOXHLIX 3PpUposB

MalnHHoe mMacno Ha OoCcHoBe
CNOXHbIX 3dwmpoB. PaspaboTtaHo
ONs  2-X TaKTHbIX  ABuratenen
©0onbLLUOW MOLLIHOCTMW.

Ha ocHoBe XMpoOB cO3JaloTCca MeaunuuHCKue
npenapatbl, a TakKke  TECTOCTEpPOHbI.
TecToCTEPOH «JQHaAHTaT» - CIOXHbIN 3dunp
€CTECTBEHHOIO TECTOCTEPOHA...

[IpodomkeHue membl — D]}
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TTpumeHeHUe CNOXHLIX 3¢pUpos

HoBbin aHTU(Or Ha OCHOBE CJIOXHbIX 3JOMPOB
rmuuepnHa paspaboTtaH cneumanbHO ANA MiEHOK,
KOTOpble  MPUMEHAKTCA B NPOU3BOLCTBE

YNaKOBOYHbIX mMaTepuanos. CrteneHb
nonumMepusaumm rmuuepuHa MOXET
BapbMpoBaTbCs, a dpakuum ¢ 3agaHHbIM
MOIEKYNAPHbIM BECOM OTAENnsHTCS 7

HanpaBnATCA Ha 3TepudurKaLmIo.

OgHum n3 YHUKaSbHbIX NPOaYKTOB,
NPUMEHAEMbIX Hawen JUPMOoN, SBNSAKTCA
MeTUINIMeTaKpuaTHble CMOTIbl (MMA),

OCHOBaHHbIE Ha akKpUNOBbIX M METaKPUIIOBbIX
CNOXHbIX 3dMpax, akTUBHas rpynna KoOTOpbIX
nMmeeT ABONHyt komnosuunio C=C.

YHONZW
e~ \roma




CtpoeHue
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CnoxHble 3Cp|/|pb| ABJTAKOTCA MEXKS1TaCCOBbIMU N3OMEPaMU Kap6OHOBbIX KUCIOT

Ans HacblweHHbIX R 1 R’ nmetot obwyto coopmyny C H, O,. Um

CBOWCTBEHHA CTPYKTypHasi U3oMepusi.
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Pusmveckue CBOUCTBA

CnoxHble 3upbl HU3LLNX KApPOOHOBBLIX KNCNOT NpeacTaBnatoT cobon netyyme
XWOKOCTU, MHOIMMe u3 KOTOpbIX o0GnagatoT MNPUATHbIM LBETOYHbIM  UMA
dpykTOoBbIM 3anaxomMm (cMm. Tabn.1). OHM npakTU4EecKNn HepacTBOPUMbLI B
BOAE U UMET Bbonee HM3KME TemnepaTtypbl KUNEHUS, YEM N3OMEPHbLIE UM
KapOOHOBbLIE KMUCMOTbl. OTO CBSA3AHHO C TEM, UYTO B MOSIEKyNax CrOXHbIX
9MpPOB OTCYTCTBYIOT MEXMOSEKYNSIPHbIE BOAOPOAHbLIE CBSI3N.

CBOWCTBA XXUPOB
CBoncTBa BOCKOB




A
Xumuveckue cBOUCTBA

Haunbonee xapaktepHo Anst apnupoB KapOOHOBbLIX KUCIOT rmaponutuyeckoe (noa
OENCTBMEM BOAbl) pacLUenneHne CroXXHO3MUPHON CBSA3N, B HEWTParbHOW
cpefe OHO MnpoTekaeT MenfleHHO U 3aMETHO YCKOpHAeTCcs B MNPUCYTCTBUK
KACMNOT UMM OCHOBaHMN, T.K. MOHbI H™ n HO™ katanu3npyoT 3TOT NpoLecc
(puc. 2A), npuyem rMapoKCcUsribHble MOHbI AENCTBYOT 6onee adpdeKTUBHO.
[Moponus B NPUCYTCTBMKU LLENOYEN Ha3biBalOT OMblieHnemM. Ecnn B3ATb
KONMMYecTBO  LUenoyn, gocrtaTtodHoe  And  HeuTpanu3aumm  BCeW
obpasyloLlencss KUCnoTbl, TO MNPOUCXOAUT MOSIHOE OMbIIEHNE CIOXHOro
admpa. Takonm npouecc NpoBoAAT B MPOMbILLNEHHOM MacwTabe, npu 3ToM
nony4atoT rMuuepuH 1 BbicluMe kapboHoBble kucnoTbl (C. . . ) B BUAE coneu
LLIEeNOYHbIX MeTannoB, npeactaBnarwmx cobom meino (puc. 26).

[IpodomkeHue membl — D]}



Xumudeckue CBOUCTBA

Copepxalumecs B pacTuUTenbHbIX Macnax pparMeHTbl HEHACbILLEHHbIX KUCIIOT,
Kak N niobble HeHacbIWeHHble COeauHEHNSA, MOryT ObiTb NPOrnapupoBaHhl,
BOOOPOA NPUCOEONHSETCS K OBOMHbLIM CBA3SIM M 0Opas3ytoTcs COeaNHEHUS,
brnnskme K XMBOTHbIM Xupam (puc. 2BCoaepxalunecs B pacTUTENbHbIX
Macnax pparMeHTbl HEHaCbILLEHHbIX KUCIOT, KaK 1 Jitobble HeHaCbILWEHHbIEe
COeNHEHUs, MOryT OblTb NPOrMapuUpoOBaHbl, BOOOPOL NpUcoeduHAeTCHa K
OBOMHbLIM CBS3AM M 006pasyoTCcsa coeauHeHns, BrinM3kue K XXMBOTHbLIM Xnpam
(puc. 2B). 3TMM cnocobom B NPOMbBILLUSIIEHHOCTM MOSydatoT TBepAble XUpbl
Ha OCHOBE MOACOSTHEYHOro, COEBOro UMM KyKypy3Horo macna. M3 npoaykros
MMOPUPOBaAHNA  pPacTUTENbHbLIX Macern, CMeEWaHHbIX C NPUPOLHbLIMU
XUBOTHBIMW  XMpaMW WU pasnNUYHbIMW  NULLEBLIMKM  gobaBKamu,
N3rotTaBnMBaoT MaprapuH. MHorveE iR
NerkoBoCnIiaMeHslWNMNCA  XUOKOCTAMM 1§
YIIIEKUCIOro rasa v Boabl (puc. 3)

Kamanuszamop [b®-082  npedHa3Ha4yeH
Onsi  a2udpupoeaHusi  CrIOXKHbIX  3¢hupos

JKUPHbIX Kucriom, 8 yacmHocmu
6ymunbymupamoes — rnobo4YHbIX rpodyKmos
OKCOCUHMe3a.



TTonyyeHue cnoxHeIx 3cpupos

OcHoBHOM crnocob cuMHTe3a — B3anMogencTene KapboHOBOWM KUCAOTLI U CNUPTA,
KaTanusanpyemoe KUCIOTOM M COMpPOBOXOAaemMoe BblaeneHnem BoAbl. 3JTa
peakuuss obpaTHa nokasaHHou Ha puc. 4A. YTobbl Npouecc LWen B HY>XXHOM
HarnpaefieHUMNn (CUMHTE3 CJIOKHOIMo admpa), U3 peakuMoOHHOM CMecH
ancTunnupytot  (OTroHsatoT) Body. ChneumanbHbIMKM -+ UCCHegOBaHNAMU  C
NPUMEHEHNEM MeYeHbIX aTOMOB YyAanoCb YCTaHOBWUTb, YTO B npouecce
cuHTe3da atom O, BXoasawWwmMnM B cocTaB obpasyowencs Boabl, OTpbiBaeTcs oT
KNCINOTbl (OTMEYEeHO KpacHOW MNYHKTUPHOM pamMKoW), a He OT cnupTa
(HepeanusylLWNNCA BapnaHT BblAENEH CUHEN NMYHKTUPHOMN PaMKon).

[To Takom Xe cxemMe nMosiy4alrT CroXHble 3PUpPbl HEeopraHUYeCKUX KUCHNOT,
Hanpumep, HUTpornuuepuH (puc. 4blMNo Takom e cxeme NosnyyarT CNOXHble
adompbl HEOPraHM4YecKUX KWUCIOT, Harnpumep, HutpornuuepuH (puc. 4b).
BMeCcTo KMCNOT MOXHO MCMNOoMb30BaTh XSOpaHrnapuabl KACIOT, MEeToA
NpPUMEHUM KaK anst kapOboHoBbiX (puc. 4Bllo Takom Xxe cxeme nonydaroT
CITOXHble 3PUPbl HEOPraHMYECKUX KUCMOT, Harnpumep, HUTPOrNUUeEpPUH (puc.
46). BMecTo KMCNOT MOXHO MCMNOMb30BaTb XMopaHrgpuabl KUCMOT, MeTon
NPUMEHUM KaK ansa kapboHoBbIX (puc. 4B), Tak U Anst HEOpPraHNYeCKUX KNCNOT

(puc. 47).

B3anmopgencteme conen kapboHoBbIX KMcnoT ¢ ranoupgankunamm RCl Takke
NpuBOAUT K CNOXHbIM 3cupam (puc. 4[1), peakuust ygoobHa Tem, 4TO OHa
HeobpaTuMa — BblgensoLasca HeopraHuyeckasi cosb c%%%@y%ﬁéﬁ%%ﬁ—v%
opraHM4eckon peakLMOHHOU cpeabl B BUAE ocaka.
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OnbIT Ha Nony4yeHUe CNOXHOro 3gupa

UTOObI NOMy4YnUTb CHOXHbIE 3UpPbl B MasibiX KONMMYecTBax, UCMOSIb3yeM MPOCTOM
npubop (cm. puc.5). B wnpokyo npodupky BCTaBUM Y3KYH0 MNPOOUPKY Takum
obpasom, 4TOoObl ogHa TPETb LLUMPOKOU NMPOOUPKM B €e HWXKHEW 4YacTu ocTaBanachb
He3anosIHeHHOW. [lpouwe BCEero MOXHO YKpernuTb Y3KYy MNPOOUPKY C MOMOLLbIO
HEeCKOSTbKNX KYCOYKOB Pe3WHbl, Bblpe3aHHOM W3 wWraHra unu npoodku. lNpun atom
HeObXoOMMO YYeCTb, YTO BOKPYr Y3KOM MpPoOUpKM o0bs3aTeribHO HYXHO OCTaBUTb
3a30p BENUYMHON HEe MeHee 1,5—2 MM, YTOObl UCKMIOYNTL N3OLITOMHOE AaBreHne
Npu HarpeBaHWW. Tenepb HanbeM B LMPOKYK npobupky 0,5—2 mn cnupta u
NPUONMU3NTENBHO CTOSBbKO XXe KapbOHOBOWM KMCMOTLI, MPU TLLATENbHOM OXJTaXXO4eHUU
(B negsiHoM BoAe WNM XONogHOW npoTovyHon Bode) aobasum 5—10 kanenb
KOHLEHTPUPOBAHHOW CEPHOM KUCIIOTbl U B HEKOTOPbLIX Cryvasx elle HeCKOSbKO
KPYMMHOK MOBapeHHOW conn. BcTaBuMM BHYTPEHHIOK MNPOOUPKY, 3anorHuM ee
XOSI0QHOW BOOOW UIN eLle nydlle Kycodkamu nbha U yKpenum codbpaHHbI npnbop B
0oOblMHOM WTaTMBE WM B wWTatmMBe Ansa npodupok. [Npubop HYXHO NOCTaBUTL
nogarnblie OT cebs M He HaKMOHATbCA Had OTBEepCTUEM Npobupku (Kak n npu
nposedeHnn nobdoro gpyroro onbital), NOTOMY YTO MPU HEOCTOPOXKHOM HarpeBaHUU
BO3MOXHO pasbpbl3rMBaHMe KUCIOTbl. 3aTeM Ha CaMOM MariloM OrHe ropesiku
byH3eHa OygemM KunatuTb CMecb MO KpanHen mepe 15 MuHYyT (OobaBuTb
«KUNesnkmy»!).
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CsouUcTea XUpoB

Xupbl, o6pa3oBaHHbIe NpedenbHbIMK KUCIOTaMKu, OObIMHO MMEKT TBepayto
KOHCUCTEHLMIO, 3TO XWUPbl XXUBOTHOrO npoucxoxaeHmsa. C yBenmyeHnem
ONVHbI  YIMEeBOOOPOAHOrO pagukana TemnepaTtypa MnaeneHus Xupa
yBenuumBaeTcs. Ecnv B cocTaBe Xupa cogepxkarcsa ocTaTku HenpeaenbHbIX
KMCITOT, OHWN NPEeACTaBNsAT COOOM BA3KME XMAOKOCTM N YACTO Ha3blBAOTCS
Macnamu.




CBOUCTBA BOCKOB

Bocka obnagator amMopdHOCTbI, MNMAacTUYHOCTbLIO, FNErko pasmsr4yarTcs Wt
nraBaATca 0ObIYHO NMpu Bonee BbICOKMX TemrepaTtypax, YemM TBepable Xupbl
N XupHble kucnoTbl (B uHTepsane 40-90°C). Bocku cToMKM K OEWACTBUIO
pPasnnyHbIX peareHToB, MHOIMe rogbl coXxpaHalTca 6e3 nameHeHun. Bockn
obnagaloT XMMUYECKOWM YCTOMYMBOCTLID, HE MNOABEPXEHbl OKUCIEHWUIO,
BOOOCTOWMKU, UMEIOT JOCTAaTOMHYIO TBEPAOCTD.

<[ﬂ Bocka crioxHbIx agoupos



" .
MACAQ — 3TO XUAKME XXMPbI PACTUTEABHOTO MPOUCXOXKAEHMUS
(MCKAIOYEHME COCTABASET TBEPAOE MAABMOBOE MACAO




3TO UHTepeCHO 3HaTh!

“y

Tenmneparypa nnasnenua, °C Honmnoe | LleranoBoe
RGO ) MacnoNKup "'eTa"(i:::::b' . “'3"&:’;;' "1 gneno YHCNO
Macno pancoBoe 5 0 -2 97-105 39
Macno kaHonbl -5 -10 -12 110-115 58
Macno nonconHevHoe -18 -12 -14 125-135 52
Macno onuBkoBoe -12 -6 -8 77-94 60
Macno coeBoe -12 -10 -12 125-140 53
Macno xnonkoBoe 0 -3 -8 100-115 35
Macno Kykypy3Hoe -5 -10 -12 115-124 33
Macno kokocoBoe 20-24 -9 -6 8-10 70
Macno nanbmoaap oBoe 20-26 -8 -8 12-18 70
Macno nanbMoBoe 30-38 14 10 44-58 65
MNanbMoBbLIN 0NEHH 20-25 ) 3 85-95 65
ManbmoBbIN CTEAPHH 35-40 21 18 2045 85
HKHp KHBOTHLIN 35-40 16 12 5060 75
Kup cBHHOM 32-36 14 10 60-70 63
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10.
11.

Bonpockr ana nposepku

[lanTe NOHATUE CIOXHbIX 3(pUpoB?

Kaknmu cBoncTBamm obrnaaatoT CrnoXxHble 3upbl HA OCHOBE HU3LLIKX
KUCIOT U CNUPTOB?

[anTe NoHATME XUpO8?
Kak 0bpasytoTcd cnoxHble admpbl, KakoBa ux obuias dopmyna?

Kakon onbIT Ha nony4vyeHve agpupa MOXXHO NMPOBECTU COOCTBEHHLIMU
cunamm?

Kaknmu XmMun4eckumm cBoMcTBamMmun 0bnagatoT CnoXxHble 3adupbl?
Kaknmu pusmnyeckmumm cBomctBamu obnaaarot CrioXHble 3oupb!?
Kaknmu domnsmdeckumm CBOMCTBaAMKU 0bnaaatoT XKUpbI?

Kakaga nsomepua npucyuia crioXXHbiM 3¢upbl?

[ante noHATHUE BOCKOB?

KTo aBngeTca NepBOOTKPbIBATENEM CNOXHbLIX 3UPOBKTO sBNseTcS
NepBOOTKPbIBATENEM CIMOXHbIX 3OUPOB?
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Cnosapb OCHOBHLIX TEpMUHOB

Macna — 3To XXNaKne XXnpbl PacTUTENBLHOIO MPOUCXOXAEHNUS (MCKITIOYEHNE
COCTaBMNsEeT TBEPOAOE NanbMoOBOE Macno;

CnoxHble 3dnpbl — NPON3BOAHbIE KAPOOHOBBLIX KUCIOT, B KOTOPbIX aTOM
Bogopoaa KapboKcunbHOM rpynnbl 3aMeLLeH Ha YrneBoAopPOaAHbIN paaukart,
Bocka — crnoXHble apupbl OANMHOYHbIX XXUPHbLIX KUCNOT N O4HOATOMHbIX
CNUPTOB C OAJIMHHOW YrNeBO4OPOLHOWN LeNOYKOWU;

HutpornuuepuH — n3BeCTHbIW JIeKapCTBEHHbIN NpenapaT U B3pbiBY4aToOE
BELLECTBO, OCHOBA ANHAMUTA;

Isomepus — cyLlecTBOBaHUA BELLECTB C O4MHAKOBbLIM COCTaBOM MOJSIEKYIT,
HO obnaaaLWmMx pasfMyYHbIMN CBOMCTBaAMU;

[uapupoBaHne — peakuuns npucoeanHeHnsa Monekynbl BO4opoaa;
LernapunpoeaHue — oTLENNeHne Bogopoaa;

[Nonumepunsaumsa — NnpoLecc CoeanHeEHNA MHOXeCTBa HU3KOMOSIEKYNAPHOIoO
BellecTBa B KpYMHble MOMeKynbl nonMmMmepa;

,D,I/ICI'IQOI'IOQLI,I/IOHI/IQOBaHI/Ie arnbaernaa - nojiydeHme CrioxXHoro C-)Cpl/lpa n3

anbgernga B rnpucyTCcTtBunnN arsikoroJjidta aJitoMmMHNA.




Jlutepatypa

O.C.l"abpwuensH, N.I.OcTtpoymos — Xumus(locobue ons
LLIKOJIbHMKOB CTapLUMX KI1TacCOB U NOCTYMarLLnX B BY3bl)
nspgatenbcTBo «[podar», 2006

A.A.Kapuosa — lNokopeHue BewectBa. OpraHmyeckasa Xmumums.
N3paTtenbcTBO «Xmmmnagat», 1999

JN.M.lNyctoBanosa - OpraHnyeckas xmmus. 13gaTtenbCcTBo
«PeHunker», 2003



CAOXHble 2PoMPbI — 3TO MPOU3BOAHbIE
KOPOOHOBbBIX KMCAOT, B KOTOPbLIX ATOM
BOAOPOAQ KAPOOKCUABHOM  TPYMMb
3AaMELLLEH HO YTAEBOAOPOAHbLIN
PAAMKAA




CAOXHbIE 2AMPbI HU3LLMX KMCAOT U CrNMPTOB
COCTOBAAIOT Tpynny OPYKTOBbIX 3FOUPOB.
Eca B OOPA30BAHUMM CAOXHOIO 3dOUMPa
YYOCTBYET APOMATUYECKMM CnmpT
(CoAEPXALLMM APOMATMHECKOE 9HAPO), TO
TOKME COEAMHEHNI ODAQAQIOT, KAOK MPOABMAO,
HE COPYKTOBbIM, A LIBETOYHbIM 3AMNAXOM. Bce
COEAMHEHUS ITOM  TPYMNMNbl  MNPAKTUYECKMU
HEPAOCTBOPMMbBI B  BOAE, HO  AErKO
DACTBOPMMbI B BOABLLUMHCTBE OPraAHUYECKMX
DOCTBOPUTEAEMN.




AUMMABI  (XKMPBbI) MPEACTABAIOT COOOMU
CAOXHble 3AoUPbI XXUPHbBIX KUCAOT MU
TPEXATOMHOTO CrNMPTA TAMLLEPUHA.




CAOXHbIE SOMPbI ABAAKOTCA MEXKAAQCCOBbIMH

M3OMEPAMM  KAPOOHOBBLIX  KMCAOT  AA4
HOCbILLEHHBIX R M R’ mmeor oOLLyto

dpopmyAy  C H, O,. Wm  CBOMCTBEHHO

CTOYKTYPHQOS M30MEPUS.



UToObI NONy4YnTb CroXHble 3dMpbl B ManbIX KONM4ecTBax, NCMNOMNb3yeMm
npocTon npudop. B WNMPOKYHD NPpoOUpPKY BCTaBUM Y3KYHO NPOOUMPKY
Takum obpasom, 4TObbl OgHa TPETb LMPOKOW Npobupkn B ee
HUXXHEW YacTW ocCTaBanacb HesanonHeHHou. [lpolle Bcero MOXHO
YKPENUTL Y3KYI0 NPOOUPKY C MOMOLLbIO HECKOSMBbKMUX KYCOYKOB
PE€3nHbl, BbIpe3aHHON Wn3 LWnaHra wunn npobkn. [lpu 3aTOM
HeODXOOAMMO Y4YeCTb, YTO BOKPYr Yy3koW Npobupknm obasateribHO
HY>XHO OCTaBUTb 3a30p BENMUYMHON He MeHee 1,5—2 MM, 4TObObI
NUCKIMIOYNTL UN3DOLITOYHOE [aBrieHMe npu HarpesaHun. Tenepb
HanbeM B LUMPOKYO Npobupky 0,5—2 mn cnupTta n NpnonmusnTernbHo
CTOSbKO Xe KapObOoHOBOM KUCIOThbI, MNP TaTENbHOM OXNaXxaeHun (B
negsitHoM BoOAE WM XONOAHOW MnpoTodvHom Boge) gobasum 5—10
Kanerib KOHLUEHTPUPOBAHHOM CEPHOU KUCMOTbl U B HEKOTOPbLIX
Cryyaax eule HeCKOSIbKO KPYMMHOK noBapeHHoOW conu. BcTtaBum
BHYTPEHHIOK NPOBMPKY, 3arofyiHUM €e XOroAHOW BOAOW UM eLle
nyywe Kycodkamu nbga n yKpenum cobpaHHbi Nnpnbop B 00bIYHOM
lUTaTUBE UNU B LWUTaTMBE ANs Npodupok. MNpndop Hy>XHO NocTaBUTb
noganbLle OT cebs U He HAKIMOHATbLCS Hag OTBEPCTUEM MPOOUPKU
(kak U Npn nNpoBedeHUn nodoro gpyroro onsital), NOTOMy 4YTO Npwu
HEOCTOPOXHOM HarpeBaHUM BO3MOXHO pPasbpbi3rMBaHUE KUCMNOTHI.
3aTeM Ha camMOM MarioM OrHe ropernku byH3eHa Oygem Kunsatutb
CMECb No KpanHen mepe 15 MUHYT (000aBUTb «KUMNESKN»!).
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CAOXHblEe 3AOUPbI HM3LLIMX KOPOOHOBbLIX KMCAOT
NPEACTABAAIOT CODOOU AETYYME >KMAKOCTMU,
MHOTME M3 KOTOPbIX ODAQAQIOT TMPUATHBIM
LLBETOYHBIM MAM JOPYKTOBBLIM 3AMAXOM. OHM
NPAOKTMHECKM HEPACTBOPMMbI B BOAE M
MMEIOT  OOAEee  HM3KME  TEMMEPATYPDI
KUMEHUA, HEM M3OMEPHbIE MM KAPOOHOBbLIE
KMCAOTbl. OTO CBA3OHHO C TEM, 4YTO B
MOAEKYAOX CAOXHbIX 3JOUPOB OTCYTCTBYIOT
MEXXMOAEKYAAPHBIE BOAOPOAHbBIE CB43M.




Xupbl, OOPA30OBAHHbBIE MPEAEABHBIMM  KMCAOTAMM,
OObIYHO MMEIOT TBEPAYIO KOHCUCTEHLMIO, DTO XMPbI
>)KMBOTHOTIO MPOUCXOXAEHMA. C YBEAMYEHNEM AAUHDI
YTAEBOAOPOAHOTO PAAMKOAAQ Temneparypa
NACOBAEHUA XMPA YBEAMYMBAETCH. ECAM B COCTABE
KMPA COAEPXKATCA OCTATKM HEMPEAEABHbBIX KMCAOT,
OHM MPEACTABAAOT CODOM BAIKME XXMAKOCTU N YHOCTO
HQA3bIBAKOTCH MOCAOMM.



CTPYKTYPHOS M3OMEPUI MOXET OblITb

CB430HHA C AAMHOM YTAEPOAHOM LLEMMU

(MprBEAEHHbIE HMXEe

Cl0

OUPbI

M30OMEPHDI) B 3AMECTUTEAIX 2

CTPOEHMEM YTAEPOAHOTO CKEAETA.



BOCKQ - CAOXHbIE 23UPbI OAMHOYHbLIX
XKMPHbIX  KMCAOT UM OAHOOATOMHBbIX
CMMPTOB C AAMHHOM YIAEBOAOPOAHOM
LLEMOYKOM.



[1ePBOOTKPBLIBATEAEM CAOXHbLIX 2COMPOB
ABASETCH PYCCKUM AKAAEMUK TULLLEHKO
BayecAaB EBreHbeBmy (1861-1941).



