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OTKpbITUE CNIOXHLIX 3¢pUpos

[1ePBOOTKPLIBATEAEM CAOXHbIX IAOUPOB HBAIETCA PYCCKUMU
akaaeMmmk TuuleHko BavecnaB EBreHbeBuY [1€PBOOTKOLIBATEAEM

CAOXHbIX OCOUPOB SFBAIETCH PYCCKMM OKOAEMMK TULLLEHKO
BayecAaB EBreHbeBmd (1861-1941). B 1899 roay pa3paboTtaa
CrnoCcoD MOAYYEHUT AAKOTOAATA AAIOMUHUA. B 1906 rOAY OTKPbIA
PeAKUMIO CAOXKHOIJOUPHOM KOHAEHCALLMM, NAM
OMCNPONOPUMOHMPOBaHME  anbieraoB  C  OBpa30BAHMEM

CAOXHbIX 2COUPOB MOA BO3AENCTBUEM OAKOTOAITOB AAKOMMHMS.
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TuweHko Bayecnas EsreHbesuy

TuweHko Bsiyecrae EeszeHbesuy (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. MNMpegnoXxun NPOMbILSIEHHbBIN Cnocob
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 nsomepusi MOXeT OblTb CBA3aHHA C OJSIMHON YIIIepPO4HON Lienu

(npuBeOeHHble HMXKe 3dupbl M30OMEPHbI) B 3aMECTUTENSX U CTPOEHUEM
yrnepoaHoro ckeneta
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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
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Knaccugpukauma m coctae CNOXHLIX 3¢pUpos

Korga uncno atomoB C B MCXOOHbLIX KapOOHOBOW KUCHOTE U COMPTE 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 MPUATHBIX apomMatoB (cMm. Tabs. 1), HEKOTOpbIE U3 HUX BHadarne
ObinNu BblAENEHDbI U3 PACTEHUN, a MNO3Xe CUHTE3NPOBaHbI UCKYCCTBEHHO.

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

[Mpn yBenuyeHMn pasmMepoB OpraHUYecKux rpynr, BXOOAWMX B COCTaB
CNoXHbIX acpupoB, o C15-30 coeamHeHna npuobpeTardT KOHCUCTEHLMIO
MNSACTUYHbIX, JIEerko pasMdArdaromxca BewecTB. IATy rpynny HasbiBalT
BOCKamu, OHW, KaK npasuno, He obnagatoT 3anaxom.

UckyccmeeHHbIU 80CK

[IpodomkeHue membl — D]}



Knaccugpukauma m coctae CNOXHLIX 3¢pUpPOB

TpeTbsa rpynna — xupbl. B oTnnume ot npeablgywimnx aByx rpynn 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.




Jlunuae:

Jivnnagpl (kupbl) OTHOCATCHA K rpynne NpPoOCTbiX NUMUAOB U NPEeacTaBnsawoT
cobon crnoxHbole 3Upbl  KUPHLIX KUCNOT U  TPExaToMHOro cnupTta
rmnuuepuHa. VictodHnkamm onsg obpas3oBaHus Kupa B OpraHM3Me YernoBeka
ABNSAIOTCS KMPbl  MULLEBbLIX MPOAYKTOB >KMBOTHOMO W PacTUTENbHOIO
MPOUCXOXOEHNSA; KPOME TOro, OHN MOTYT CUHTE3NPOBATLCSA B OpraHn3me u3
YINEeBOAOB M B MeHblleW Mepe — u3 ©OenkoB. [luweBble Xupbl
BCACbIBAOTCS B TOHKOW KULLIKE MOCNe npeaBapuUTerNbHOroO pacLllensieHns Ha
XWPHbIE  KACNOTbl M TMNUUEPUH, U3 KOTOpbIX 3ateM obpasylTcs
crneunduyeckme ans opraHMama Xupbi.

Bopa

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

Bocka - crioxHble apupbl OAUHOYHBIX XUPHbIX KUCNOT
N O4HOATOMHbIX CNUPTOB C AJIMHHOW YrneBoaOpPOaHON
LLeMOYKOMW.

[T4enunHbIn  BOCK COOEPXUT CMECb pPasfnUYHbIX
CITOXHbIX 9dmpoB, OONH M3 KOMMOHEHTOB BOCKA,
KOTOpPbIM yOanocb BblOAeNUTb U ONpenennutb €ero
cocTaB, npeacraBnser cobon mMmpumumnoBbin adoup
nanbMUTUHOBOW KNCNOTbI 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 ®UPHI, o6nanatoniye GpyKTOBBIM WU IBETOYHBIM
apoMaroM ((hparMeHThbl UCXOJIHBIX CIIUPTOB B (POPMYJIE€ COCMHEHUS U B HA3BAHUU BBIJICIICHBI

XKUPHBIM IIPUDTOM)

Popmyna cnoxHoro

p— Ha3saHue Apomar
CH,COOC H, Byruianerar IPYILIEBBIN
MeTusoBbiit 3¢up MaciasHON .
C3H7COOCH3 SIOJTIOYHBIN
KHUCJIOTBI
ITHJIOBBIU D ACJISTHOM .
C,H,COOC,H, BBIH SQHP MACIAHOM AHAHACOBBIN
KHUCJIOTBI
ITHJIOBBIU D 30BaJIEPUAHOBOM .
C 4H9COOC2H5 BBIH 3()Hp H30BA/ICPUAHOBOH MAaJIMHOBBIH
KHUCJIOTHI
HN30aMUI0BEII o
C,H,COOCH ShH 3(bnpv OaHaHOBBI
&Y s 1 M30BAJICPUAHOBON KHUCIIOTHI
CH3COOCH2C6H5 Ben3uianerar ’KaCMUHOBBINA
C 6H 5COOCHZC 6H5 Ben3niabens3oar BETOYHBIN
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PucyHok 3
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TTpumeHeHue cnoxHbIX 3¢pupos

ITnndopmmnar HCOOC2H5 n aTunauerar
H3COOC2HS wucnonb3yloTca Kak pacTBoOpuUTENn
LLeSINI0N03HbIX JTaKoB.

CrnoxHble 9dupbl HAa OCHOBE HU3LINX CMUPTOB WU
kmcnot (tabs. 1) uvcnonb3ylT B MULLEBOU
NPOMBbILLSIEHHOCTN  NpUX  co3gaHun  PPYKTOBbIX
9CCEeHUMN, a CroXxHble 9duMpbl Ha  OCHOBE
apoMaTU4eckmx CnmptoB — B napdoMepHOU
NPOMbILLSIEHHOCTN.

A3 BOCKOB Wu3rotaBnuMBaloT MNOMAUTYPbl, CMas3Ku,
NpONUTOYHbIE cCcOCTaBbl Ana OGymarn (BowieHasd
bymara) M KOXW, OHW BXOOAT U B COCTaB
KOCMETUYECKMX KPEMOB U NIEKAPCTBEHHbLIX Ma3€eN.
XKunpbl BMecTe ¢ yrneesogammn n 6enkamm coctaenstoT Habop HeobxoaMMbIX OSs
NMUTaHUS MNULWEBLIX MNPOAYKTOB, OHW BXOOAT B COCTaB BCEX PACTUTEMbHLIX U
XUBOTHbIX KNETOK, KPOME TOro, HakanmnuBasiCb B OpraHuame, wurparot posib
9HepreTuyeckoro 3anaca. Bxogsa B CcoCTaB  XMpPOB, MpedoxpaHsawT  OT
obmopoxeHns. XKNBOTHble U pacTUTENbHbIE XUPbI NPeacTaBnsalT coObON Cbipbe
Ona nosfiydeHnst BbICLUMX KapOOHOBLIX KUCIOT, MOKWLWNX CPeacTB U rmuuepuHa,
NCMNOSIb3YyEMOro B KOCMETNYECKOMN NPOMBILLITIEHHOCTU N KaK KOMMNOHEHT pasnuyHbIX

Ma30K.
[MpodormxeHue membl — D]}




TTpumeHeHue cnoxHbIX 3¢pupos

HuTtpornuuepwvH — N3BECTHbIN
NeKapCcTBEHHbIA npenapaTt M B3pbliBYaTOE
BELLECTBO, OCHOBa ANHaAMuTA.

Ha OCHOBe pacTUTENbHbIX Macer
N3roTaBnmnBaloT  oOnNudbl, CcocTaBndaloLLne
OCHOBY MacCIIsAHbIX KPacCoOK.

OdUpbl CEPHON KUCIOTbI WUCNONb3YHT B
OpraHM4yeckoM CUHTE3Ee KakK BBOASLUME B
coeauHeHne ankunbHY rpynrny peareHTol, a
admpbl  ocopHOM  KUCMOTblI —  Kak
MHCEKTUUMAbI, a Takke gobaBkm K
CMa304HbIM Macnam.
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[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

CrnoxHble admpbl ABIISAKTCA MEXKITacCOBbIMN U30MepaMn KapboHOBbIX
KMCHOT Ans HacbllweHHbiX R 1 R nmetot obuwyto dopmyny C H, O,. Um

CBOMCTBEHHA CTPYKTYpHasa N3oMepus.

CobeTeermocTs cafrra http:fischoolchenustry by

//0

\O—H
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CH3_C «—H

Hrcafoc Onoorprgt [lepoe.  e-mail: dimaperovi@km.m
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Pusmveckue CBOUCTBA

CrnoxHble 3dupbl HM3WKUX KapPOOHOBbLIX KUCNOT MpeacTaBnsoT cobown
neTyymne XuakocTu, MHOMMe 13 KOTopbix 0bnagatoT NPUATHBIM LIBETOYHbLIM
nnn ppykToBbiM 3anaxom (cm. 1abn.1). OHM nNpakTUYEeCKN HePaCcTBOPUMbI B
BOAE U UMET Bbonee HM3KME TemnepaTtypbl KUNEHUS, YEM N3OMEPHbLIE UM
KapbOHOBLIE KMUCMNOTbl. JTO CBA3A@HHO C TEM, YTO B MOJSIEKYNax CNOXHbIX
9MpPOB OTCYTCTBYIOT MEXMOSEKYNSIPHbIE BOAOPOAHbLIE CBSI3N.

CBOWNCTBA XXUPOB

CBoncTBa BOCKOB




4y

Xumuveckue cBOUCTBA

Hanbonee xapaktepHo Ang 3apupoB KapOboOHOBLIX KMUCMOT rmMaponmnTnyeckoe
(noo AencTteBMeMm BOAbl)  pacllensieHMe  CrOoXHO3(MUPHOM CBA3WN, B
HenTpanbHON Cpede OHO MNpPOTEeKaeT MeASIEHHO N 3aMEeTHO YCKOpPSeTCs B
NPUCYTCTBUWN KUCIOT UM OCHOBAHWUN, T.K. MoHbl H* n HO™ katanuaupytoT 3T10T
npouecc (puc. KatanusmpyroT 3TOT npouecc (puc. 2 KatanusmpyrT 3TOT
npouecc (puc. 2A), NpUYeM rMOPOKCUMbHLIE WOHbI OENCTBYIOT 6Gonee
adopekTnBHO. 'MAPONM3 B MPUCYTCTBUM LLENOYEN Ha3bIBAOT OMbISIEHNEM.
Ecnn B3aTb KONMWMYECTBO LLENOoYn, OOCTAaTOMHOE Ansi HenTpanusauum Bceu
obpasylollencss KUCnoTbl, TO MNPOUCXOAUT MOSIHOE OMbINIEHNE CIOXHOro
admpa. Takon npoLecc nNpoBoAAaT B NPOMbILLINEHHOM Maclutabe, npu aTom
nony4atoT rMuuUepuH 1 BbicluMe kapboHoBble kucnoTbl (C. . . ) B BUAE coneu
LLIESTOYHbIX METansoB, NpeacTaBnsALWmnx codbon Mbino (puc. ) B BUOE COSEN
LLIENTOYHbIX MEeTannoB, NpeacrasnaoLwmx codbon Mmoo (puc. 2) B Buae coneu
LLIENTOYHbIX METANMoB, NpeacTaBnALLmMX cobon Mblno (puc. 256).

[IpodomkeHue membl — D]}



Xumudeckue CBOUCTBA

Copepxawimnecss B pacTUTeSibHbIX Macrax (parMeHTbl HeHacbIWEHHbIX
KNCIMOT, Kak W nobble HeHacblWeHHbIE COegWHEHUs, MOryT ObiTb
npornapupoBaHbl, BOOOPOA MNPUCOEONHSETCS K OBOMHBLIM CBA3SM W
obpasyloTca  coeauHeHus, Onu3kne K  XKMBOTHbIM  Xupam  (puc.
Copoepxalwimnecss B pacTUTEmNbHbIX Macnax QparMeHTbl HeHacbILEeHHbIX
KNCIMOT, Kak W nobble HeHacbIWeHHbIE COeaWHEHUS, MOryT ObITb
npornapupoBaHbl, BOLOPOA MNPUCOEONHSETCS K OBOMHBLIM CBA3SM W
obpasyloTcsa  coeAuHeHud, 6nm3kue K XKMBOTHBIM  XXMpam  (puc.
2Cogepxawmeca B pacTUTESibHbIX Macrax parMeHTbl HeHacblWeHHbIX
KNCIMOT, Kak W nobble HeHacbIWeHHbIe COeaMHEHUS, MOryT ObiTb
npornapupoBaHbl, BOOOPOA MNPUCOEONHSETCS K OBOMHBLIM CBA3SM W
obpasyloTcsa  coeguHeHusa,  OnuskMe K i B _17[e3
2BCopepxalumecs B pacTUTENbHbIX Macna 4 g BIbIX
KNCMOT, Kak W nobble HeHacblWweHHbIE &
npornapupoBaHbl, BOOOPOA MNPUCOEOUNHSET
OOPRAMEFGIaFREOMERINS2 ONYgKBRakAYBOT
CNOGARONeLBpUBRRAHRIHINQIHKEEY  NOGMYRRET
NOOKAPHERHOTOucAERBOMO g UNWackIENEHC
A BYPRRESHIMEpaPoe TURFEBbIK niddpRMos Cl
XUBSTtHdWMnesaknpaMmn 1 pasfiMyHbIMA
N3rotTaBnMBaoT MaprapuH. MHorume

NErkoBOCMNaMeHSILWNUMNCS  KUAKOCTAMMU
yrrnekncnoro rasa v soabl (puc. 3)
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TTonyyeHue cnoxHeIx 3cpupos

OcHoBHOM cnocob cuHTEe3a — B3aumogencTeme KapboOHOBOW KUCIOTbl W
cnupTa, Katanm3mpyemoe KUCNOTOWM U CONpoBOXOaeMoe BblaeneHnem BoAbl.
OTa peakuusi obpatHa nokasaHHoM Ha puc. OCHOBHOW Crnocod cuHTe3a —
B3aumoadencTBne KapboHOBOW KNCMOTbI U CriMpTa, KaTtanmanpyemoe KNCNOTON
N COMPOBOXAAEMOE BblAENEeHNEM BOAbl. DTa peakuusd obpaTHa nokasaHHOW
Ha puc. 40cHoBHOWM cnocob cuHTEe3a — B3aumogencTeme kKapboHOBOW
KNCNOTbl W COMpTa, KaTanm3Mpyemoe KUCNOTOM U COMnMpoBOXAaemoe
BblOENIeHMEM BOAbl. JTa peakuus obpaTHa nokasaHHom Ha puc. 4A. YToObl
NpouUecC LeNn B HYXHOM HarnpaBneHun (CUHTE3 CIIoXHoro admpa), u3
peakuMOHHON CMecU OUCTUNNupyoT (oTroHAT) Boay. CneumanbHbiMU
nccrnegoBaHNAMM C NPUMEHEHMEM MeEYEHbIX aTOMOB YyaanocCb YCTaHOBUTH,
4YTO B nNpouecce cuHtesa atom O, BXxoasLmnM B coctaB obpasyowenca Boasl,
OTPbIBAETCA OT KUCNOTbl (OTMEYEHO KpaCHOW MYyHKTUPHOW paMKOW), a He OT
cnupTta (Hepeanusylowmnncs BapmaHT BblaeneH CUHEN NMYHKTUPHOW PpaMKOW).

[To Takom e cxeme MonyvarT CIOXHble 3dupbl HEOPraHNUYECKNX KUCIIOT,
Hanpumep, HUTpornuuepuH (puc. o Takou Xe cxeme nony4varoT CNOXHble
adompbl HEOPraHNYECKNX KNCMNOT, Hanpumep, HATpornuuepuH (puc. 4o takown
e CXeMe MosiyyaloT CNoXHble 3(PUpbl HEOPraHUYECKNX KUCNOT, Hanpumenp,
HUTpornuuepuH (puc. 4Elo Takonm Xe cxeme rnonydarT CroXHble 3dupbl
HEOPraHMYEeCKNX KWUCIOT, Hanpumep, HUTPOrnmuepuH (puc. 45) BMGCT%}

KAUCJTOT MOXHO MUCIMOJ1b30BaTb XJ'IOpaHFM,EI,pVI,EI,bI KUCIOT, MeisQomseis K
an4d Kap60HOBbIX (QI/IC [lo Takom xe cxeme I'IOJ'Iy‘-Ia}OT CJ1OXKHbl€E GCbVIpb
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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, 06pa3oBaHHbIe NpeaenbHbIMK KNCnoTamu, 06bIYHO MMEKOT TBEPAYHO
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
Macnammu.




CBOUCTBA BOCKOB

Bocka obnagatoT aMopdHOCTbLIO, MNAaCTUYHOCTLIO, JIEMKO pPasMArdaroTcsa U
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,

BOAOCTOMKU, MMEIT AOCTAaTOYHYIO TBEPOOCTb.

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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11.

Bonpocer ana nposepku
[anTe NOHATUE CIOXHbIX 3P1UpoB?

Kaknmu cBonctBamm 0brnaaatoT CroXxHble 3upbl HA OCHOBE HU3LLIUX
KUCIOT U COUPTOB?

[awnTte NoHATUE XUpo8?
Kak 0bpasytoTca cnoxHble adupbl, KakoBa ux obuiaa dopmyna?

Kakon onbIT Ha nonyyeHue aghupa MOXXHO NMPOBECTU COOCTBEHHbLIMMU
cunamm?

Kaknmu XmMun4eckumm cBomcTsamMmm obnagatoT CnoXxHble adupbl?
Kaknmn conamnyeckmmm cBoructsamun 0braaaroT CroXHble 3oupbl?
Kaknumu domsmnyeckumm CBOMCTBaAMWU 0bnaaatoT XKUpbl?

Kakaga nsomepug npucytiia CnoxHbiM aounpbl?

[ante NoHATME BOCKOB?

KTo aBnsgeTcs NepBOOTKpbIBATENEM CNOXHbLIX 3PUPOBKTO ABNSETCA
NepBOOTKpbIBATENEM CNOXXHbIX 3NPOB2
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Cnosapb OCHOBHLIX TEpMUHOB
Macna — 370 XXungkme Xnpbl PacTUTENbLHOIo NPOUCXOXKAEHUS
(MCKNOYEHNE COCTaBNSET TBEPAOE NarilbMOBOE Macro;
CnoxHble 3dnpbl — NPON3BOAHbIE KAPOOHOBBLIX KUCIOT, B KOTOPbIX aTOM
BOAopoaa KapboKCcubHOW rpynnbl 3aMeLleH Ha yrneBo4opOaHbIN
pagukan,
Bocka — cnoXHble apunpbl OAMHOYHbLIX XXUPHbIX KUCNOT M O4HOATOMHbIX
CNUPTOB C OAJIMHHOW YrneBO4AOPO4AHOWN LeNOYKOWU;
HutpornuuepunH — n3BeCTHbIW JIeEKAaPCTBEHHbIN NpenapaT 1 B3pbiBY4aTOE
BELLECTBO, OCHOBA ANHAMUTA;
I3omMepusa — cyuiecTBOBaHUSA BELLECTB C O4MHAKOBbLIM COCTaBOM
MOMNEKYM, HO obnagarLmnX pasfMiYHbIMU CBONCTBaAMU;
[napvposaHne — peakumns npucoeanHeHns Mosekynbsl Bo4opoaa;
LernapunposaHune — oTLleneHmne Bogopoaa;
[lonumepusaLms — npoLecc coegnHeHNnss MHOXeCTBa
HM3KOMOJIEKYNAPHOro BELWLECTBA B KPYMNHble MOSIEKYbl NonnMepa;

EMCHQOHOQHMOHMQOBaHMe arnbaernia - nojiydeHmne CJrioxXHoro 3cb|/1pa N3

anbgernga B ripucytTCtBUN alsikorosidta afitoMnMHUA.




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



CAOXHbIE 2CPUMPbI — 3TO MPOM3BOAHbLIE
KOPOOHOBbBIX KMCAOT, B KOTOPbLIX ATOM

BOAOPOAQ KAPOOKCUABHOM  TPYMMb
3AaMELLLEH HO YTAEBOAOPOAHbLIN

DAAMKAA




CAOXHbIE 2ADUPbI HU3LLMX KMCAOT M CMNMPTOB
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.




AUNMMABI (XKMPBbI) MNPEACTABAAOT CODOMU
CAOXHble 3AoUPbI XXUPHbBIX KUCAOT MU
TPEXATOMHOTO CrNMPTA TAMLLEPUHA.




CAOXHbIE 2JoMpPb ABAAIOTCS

MEXXKATACCOBbIMM M3OMEPAMM KAPOOHOBbLIX
KMCAOT AAQ HACHILWLEHHbIX R M R' mmeloT
OOLLLYIO DOPMYAY C H, O.. MM
CBOMCTBEHHAO CTRYKTYPHAS M30MEPUA.




UTOOblI nony4nTb CMNOXHble 3dupbl B MarnblX KONMYecTBax,
ncnonb3yem npocTton npubop. B WMpokyo NnpobnpKy BCTaBUM Y3KYLO
NpobMpKy Takum obpasom, 4Tobbl 0gHa TPETb LUMPOKOW NMPOobUpKu B
€ee HWXHEW 4acTu ocTaBasiacb HesanosiHeHHown. [lpolwie Bcero
MOXHO YKPENUTL Y3KYI0 NPOOUPKY C MOMOLLbIO HECKOSTBbKUX 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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CAOXHbIE  2APUMPbI  HU3LWMX  KAPOOHOBbLIX
KMCAOT MPEACTOBAAIOT CODOM  AeTy4me
>)KMAKOCTHU, MHOTME M3 KOTOPbLIX OBAOQAQIOT
NPUATHBIM  LBETOYHBIM  UAM  AOPYKTOBbIM
3anaxom. OHM NPAKTMYECKM HEPACTBOPUMDI
B BOAE U  MMEKWT OOAEe  HU3KME
TEMMEPATYPLI KUMEHMS, HEM M3OMEPHbBIE MM
KOPOOHOBbLIE KMCAOTbl. DTO CBA3AHHO C TEM,
4TO B MOAEKYAOX  CAOXHbIX 2COMPOB
OTCYTCTBYIOT MEXMOAEKYAIPHbIE
BOAOPOAHbIE CBA3M.




Xupbl, 0BPA3OBAHHbLIE MPEAEABHBIMU 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 HUXKE 2oMPbI
M30OMEPHDI) B 3AMECTUTEAIX 2

CTPOEHMEM YTAEPOAHOTO CKEAETA.



BOCKO - CAOXHblE SPUNPbI OANHOHHbIX

XKMPHbIX  KMCAOT UM OAHOOATOMHBbIX
CMMPTOB C AAMHHOM YIAEBOAOPOAHOM
LLEMOYKOM.



[1ePBOOTKObIBATEAEM CAOXHbIX
SAOMPOB ABAIETCH PYCCKUM OKAAEMMK
TMLLLEHKO Ba4eCcAOB EBreHbeBMy

(1861-1941).



