
C°Í8

PA3PAE0TKA CKOPOCTHOrO METOÄA KPHCTAJUW3AUHIÎ C13 
TOIUEHbK rOBHlfcMX MPOB

c«r. JladepuaH, M.H. IlaipaueB, H.H. Ty30Ba, E.D. KyaaxoBa

H ÖapaHBM XBpU OÖflaSaBT CpaBHHTeJltHO BHCOKOfl T8 M- 

TypOÜ IUlaBJIQHHH H HB3KOß yCB0H8 M0CTBD t90¡£j, *1X0 0rpaHBqBBa8T 

0cP6ACXBeHHOe BX MCnOBBSOBaHBe B T3 K0M BHAB Ha nHUeBUe U8JIH. 

“Pu «eaaeHHoii oxaaiAeHHB xapoB s o  onpeseaeHHofi reimepatypu,

lip.
Peneca b mix TparaHqepasH c bhcokoB xeanepaxypofl naaBaeHBH

llc*eapHH n Tpunaji&ifflTHH) öysyT KpHcxaaaa30BaTBCH, b to Bpaan, 
ípHrjIHlíepHflH C HP3KO0 TO^UtOß nÆaBB8HHH OCTSHyTBCH XHSKBIU1. 
n°ayqeHHuft nyT8M Kpacxaaaa3aqBB roBHXiero xapa npa Tennepa- 
30-32°C h ysaaeiiBeu as Haro npeccoBaHaeif BticoKonaaBKoft gjpaK- 

8o-CTeapaua> - oaeo-uaprapMH (oaeo-oßaB) «BJweTCH ochobhum 
^ ChipBH MaprapapoBofi npojHuiaeHHocxa. Oaeo-uaprapaa npa 

ePaiype naaBaanaH 28-32°C odaasaex BKycoBoß aerKonaaBKocxio
I Dj»

CTHHHOÄ KOHCMCT8HUH80, B0Cnp0B3 B0SH«8fl $B3Bq8CKB8 CBOflCTBa MO*Qr

^  lo»

r ° * a p a .  B cbob ô iepesB $B3 BH8CKae noKa3 axeaa xapoBoß ochobu

V
k

raP»8a
'aPaa

au

ä o b x h u  c o o T B e T C T B O B a iB  K0KCT8H T aii  oaeo-xaprapaHa. Oaeo- 

no CBoeuy xapHOKHcaoTHouy cocTaBy a ycBoneMocxa OTBesaex

TPeßoBaHHHu Ha aaaxHHecKMfi xHp.

°0lH8npnHftTbiß npoqecc Kpacxaaaa3aaaa BUCoxonaaBKax xapoBQ&Ö
*8ax, ßapaHBHx) ocynecxBaHexcH b npounfflaeHHocxa osHocxy-

S
^*o, B cxaxMHecKMx ycaoBHflx npa aeAaeHHOM ax oxaaxseHaa. B

ycaoBHHx oßecnenaBaeTCH odpaaoBaHae ¡tpyimux KpacxaaaoB xyro-
»nax

raaqepHAOB, osHano npa 3 xom noayqaeTCH Hami8HBinee Koaanecx

8i Pob Kpacraaaa3anHB, TaK nan npoqecc ocymecTBaaexca de3
Ute

tteHaa noöysMTeaefi.
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npaKTuqecKH oaeo-xaprapaH (oaeo-oMaï) as roBHuero **Pa 
noxy«*aezcH b peayaizaze oxaaxAexaH xaccu wpa ot 60°C ao 34- ^
b aa a8Htpe. Dpouecc xpaczaaaasauaa upa npozexaez b aaoaap080 
Ka ne pe (tepxoxaxepe), b xozopoB noHAepusaezcn czaóaaiHafl T0** 
nepazypa 29-32°C. B snz ycaosaHx npoAoauzeaLHoczB Kpacza**13 

hm u p a  b xezaaaBHecxax zeaeixax exxocziD 300 xr coczaBA«81 

65 u co i*
OaBIlf 13 OCHOBHHX nyzei HHTeHCBÇHKaUHB OponeCCa xpBCtaaBB 

QBB up a aBanezca: önczpoe oxxaxaeHBe upa b tohkom caoe» a,0*e 

Hae sazpaBox, sHepnqaoe nepexeiBBaHae, BCTpaxaBaHae, Mópau**1 
apyrae xoaeöaHBH cp8XH» xozopxe noBUxaoz cxopocz* oöpasoBaBa* 

qeHTpoB xpactauisaaBB.
öja"

JxasaHHue s u e  çaxtopH, cosaasr abhx8HH8 cpeau, xozopo° ^ 
ronpaHXCzyez cömx8hbd XHHaxaxBro xoaHueczBa xoaexya, hboóxofl

jfpii®
äxh oúpa30B8HBg ueHTpoB KpacTaaaH3auBB. a cnocoÖCTByeT pocty

zaaaoB. Opa azox xpacTaau axeoz öoaee oAHopouy» czpyKzypy* ß
KpHczauasamiH ta u e  xoxez 6htb ocyxeczBaeaa b xbzkoí ^

OJfl*pacTBopazexHaa. B axon cxygae cxopocTB pasAeaeHBH u p a  bub**

ko pacxoAH Ha asBxegeHBe pacTBoparexH, Hanpauep, rexcaHa,
bhcokb, a npaueHHexee odopyzoBaHae aoxxho öhtb orHecToftKBX, *

«ido*
npozyxz xoxez duzt acnoawoBaH na naxeBue ueaa zoabko nocas * 
xopanaa.

KpacTajuiaqecxHe nenzpu upoB oöpa3yDzca b zogxax c Hai ô 
hb3koM zexnepaxypoÄ, z.e. oxoao czeHox a ahh. QoBuaaeTCS re*08*’ 

zypa cpesH, BcaeACTBBe BXzeaHnxeftCH zenaozu. ,et
yBeaauBaHCB ao onpezeaeHHofi bbumbhu, xpaczajiau noA 

cax zHxecza a pasxBHHux yaeaBHHx bocob u a k oS a ZBepzofl $Pa)ta* 
X8AA8 HH0 OCaXASDZCfl Ha aho xpacianaa3aTopa.
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8̂KpncTajuiB30BaHHyœ Maccy paaxeJiHBT Ha M W » h TBspxy»

***** njTOM npeccoBaHHH hju ueHTpiçympoBaHHH,
^ jibd b an eit paöoxu óuao HccjiaAOBaHHe bjmhhhh xoHKoro cjioh, 

8®#l|8illBaHHH# XOÔaBAeHHH 3atpaB0K Ha CKOPOCTI KpHCXaAJIH3aUHH
**Pa.

T̂OÔil yCTSHOBHSB BJMHHM8 A0Ö8BJI8HIIH 38XpaBOK H II6p8M8fflMBaHHH

‘H.
30 CRopoCTB KpHCT8JIJIH3aQHH ÖHBB npOB8A8HU OHUT H B $0pH8X

Ho,

°°ïU) io h 20 Kr npi xeMnepaxype nowmeHHH 30-32°C.
Hana ycxaHaBHHiaHOCB onxHuaJiBHoe KOJumecxBO AodaBAHeMott 3a- 
** OÖeCH8*UlBaiOH88 H80ÖX0ÄHHyB CKOPOCXB KpHCTSJIJIH3aUHH JXH

liaKCHMaJIBHOrO BHXOXa XMÄKOK $paKQHH. 3HaHHT8BBH08 yB8-4|ijb
"“e KojumecxBa saxpaBKii hobst chhshtb HcnoHBSOBaHne bmkocth 

Claajui3aTopoB h KauecxBo npoxyKHHH. Bobb« 0 8  kojuhbctbo Kpacxai-
* WflKocTi Meiaex OÄHH xpyroHy abhmtbch, hto yneHBiaex cko-

Í0(¡T.
* KPHcxaiinH8auHH. Oxuaico, b 8T0M cjçynae KpMCxajiJDi dyxyx H8- 
1**ch oíame xpyr k apyry, hto npenHxcxByex odpaaoBaHw hb kphc-

ïojicxoro HenoxBHBHoro choh bmakocth h aojihho yBeJüniHiB 
°̂eTB KpHCXaXJIH3aHIH. OnXHHaJIBHUH BOJWqeCTBOM XOCaBXHenoa 

PeBKB HOXHO CHMXaXB 1%. EWU) yCT8H0X8H0, UTO A0Ö8 BJ18HH8 38- 

"H n03B0JIH8X JUilB H83HaHHX8XBH0 yCKOpMTB npOQ8CC KpHCTaJLHI3a-

N *
CÏCo

cto
%

CfcOpoCTB KpUCXaJIJ1H38HHH 38BHCHX OX TOJHHHH H8HOABMXHOrO CJIOH,

lunero k Kpacxajuy. Ho xoJWHHa HenoxBMXHoro cjioh saBMcix ox 
íecTH XBHB8HPH KpjJCTaJuia no OTHOH8HMD k oicpy*aimeM nacce: qeu

«o,
*Pee 3X0 ABHX8HH8, T8M M8HBH8 TOMBHa HenOÄBiBHOro CJUBH I 

CKopoCTB KpMCXaXJIHSaHIH. IlOSXOHy xaitoe BaXHOe 3H8H8HH8

" nepeM8HHB8HH8 KpHCXaXJIH3yBH8ÄCH M8CCU. KpHCiaJlJI HO 0TH018- 
*  °KpyxaDH8Hy BenecTBy a bu b stc h  jihhb nox bjih heh8h chjih xh xbcth

0ícyxcxBHM nepeueBHBaHHs KpHCxajjm nocxeneHHO ocexn öh Ha aho
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m KpiJciajuiaaauiiH bcji8äctbH8 axoro aaiieAJiiuiacB öh b ä8CHXKH Pa3*

OCHOBHOe Ha3H8H8HH6 M8BaJIKH -  3X0 H8 n03B0ÆHTI> KpHCXaAÆS** I

ocecxB, Tan K8K KpacxafiJiH uê JieHHo naaaoT b bh3ko8 cpesa» *° 

ÄOCTaxoyHo h Me&neHHoro nepeiteiiiMBaHMH «accu. ycKopenae flBM*0'
HM« neiaajioK He aaei hhkskoto aççsaxa, laK aan yBeJuwHBaex *ct* i 
paHHe KpacTajuioB n yueHBioaex mx paaiiepu. CJieayei yyeciB,
UTO UeJIKHe KpMCXaJUIH H3-3a ÖOABMO0 CBO80 y^BABHOÄ nOB8pXH0C*B ,
TpyaHo oxAeAHDXcfl ox ihakoíí ipa3u npn npeccoBaHHH. t

IdccjieaoBaJiocB bjimhhh8 nepHoamiHocTH n e pe Mem m b8H h h anpa ° \

cKopocTB npouecca KpiacTajiJiH3amiH. IlepeMeuiHBaHiie ocyiecTBAfl®0 
uepe3 Kaasua 5, 15, 30 mmh. h HenpepuBHo. B pe3yjiBiaxe onaî°B l 
npMUJHH K BHBOfly, WTO OIlTMUajIBHUM HBJIH8TCH nepeií8BUlBaH118 ÍCP03

15 MHHyi. ZUiHTeaBHociB KpHCiajuiM3amiii npn aion no cpaBHßHHB c
C

Kpncxâ H3am)eH b cxaxHMCKHX ycAOBvmx coícpamaeTca c 10 AO '
(. b <popnax eiüccoTBB iO Kr) H o 2¿-24 yac. äo tí-iO (b $op*aX 8 |

KO CT BK) 20 Kr). îl

¿MHauMKa npouecca KpacThJuiMaauHM npa HtipeMeiHBaHHH xap0l£Tfl «i 
pH3yeTCfl KPHBOÜ, npHB8Ä8HH0ii Ha pHC. 1. <1

nojiyyehHhie BKcnepmieH Ta abhub saHHue yKa3hreaDi HaJinyM® ^  |
nepHOÂOB b npouecce KpacTe.rjiH3auMH aupa: nepaoa iioctohhhoü cK° 1 

pocxa oxJiaïtÂ6HHH xnpa a nepnos nasaBiuefi CKOpocxH. HayaiH-H^ ne ' 
pues npouecca, npoTeKaionaii c B03pacTSBiseit ckopoctbb, xapaKißP11 
3yexcH cpaBHHTejiBHo öucTpuu oxjiaxÄeHaeu aúpa npa ctsúhju>h0Í* I 

T8MnepaTypc OKpyaaB«ero B03flyxa äo ero noMyTHeHMfi a HayaJia 3a" \

CTUBanna. Otot iiepitoa xapaKTepH3yeTca Hayasou KpMCTa;íJIM3â l||l, 
pa. UpM 3T0M naAöHMe Teur.epaiypu npnocTaHaBaHBaeTca, a 3aieli 
HaMMHaeT noAHMMaxBCH 3a cyex Tensa, BLiAesHBiuerocH npH KpncTilJI 
jiM3aiiMM. llociie Toro xaK xnp 3axpMCTajuiM3yeTca HauMHaeTca Â 31**1 

mee ueuueHHoe nonnasHMe ero TenuepaxypH. Tük, ec m a naya-ne !IP°



líOca a O3a I Mac TeicxepaTypa «upa cüiixasTCH npmiapHo Ha I0U C,
 ̂ toa Maca natoHue TeimepaTypu npeicpaaiaeTCH, HaMHHacTca
IatoM3amiH lupa npa nocTosHHofl TeunepaType. ¿UnTejitHocTB

ÏQt»
nPouecca oKOJio MeTupex MacoB.

 ̂ 'k?83 6 Mac. KpiiCTBJlJIH38QHfI XHpa 3aKaHMHBa8TCH. HaMHHaSTCH
®BH°e oxaaxaeHHe no TeiDiepaiypa ORpymaonelt cpesa.

 ̂ íojiyqeHHUe H3 3aKpiíCTajHiH30BaHHofl naccu nocjie ee ripeccoBaHMH 
ju 8 * TBepaaH ÇpaKUHH H HCXOAHhlít XHp aHaJLH3HpOBaflH c UeJliD 
^etoHHH TeMnepaTypu naaBJieHHH, KucaoTHoro, nspeKHCHoro nV, ,,cu.

g. ïâCji. i npHB8fleHU peayüBTaïu bthx »ajinaos. 143 lawman 
^ * '«To Teanepaiypa naaBJieHHH xhakoH $paKUHM H8X0ähtch b 
ÖJIax 28-30°C, mto cooTBeTCTByei TpeóoBaHHHM Ha aio! npoayicT.

OJ Cjl8íly8T OTIáeTHTB, MTO KHCJI0THU8 H ri8p8KHCHH8 MHCJIH MJ*- 
P̂öKltHH H8CK0JIBK0 B hi HI 8 HCXOÄHOrO, B TO BpeMH KaK B TBBpAOtt

S u ,  *f8 " - BO BC8X CJttyMaHX HHI8.
. 3aK0H0M8pH0CTB HOABepJMaeTCH T8M, MTO IHApOJMTHMeCKMe H 

#li ietoHue npoaecchi b nepByu 0M8psab hpohcxoaht c HenpeaeJiB- 
Rl5CjiOTaMn sapa» ocHOBHan itacca kotophx nepexoam b xnanyu

, AHajIorUMHUe BHBOAH MOXHO CSeHaTB II 0BH0CMT8JBBH0 HOAHOro
ciaU *Mtooa çaahi, KOTopan bhs8 HcxoAHoro «apa (. Ha 10 bähhhu) 
eaPHHa Ua 20 eauHim}.

* P̂OflBJlHJlB T8KX6 MpHOKHCHOTHhlfl C0CT8B HOJiyMeHHOß XHAK0Ä 
^ uh ̂ " H HCXOAHOrO Mpa H C0A8P*aHH8 B HHX TB8PAHX TpjirJIH-
N ob.

b
k cocTaB xapa bxoaht pa3JiMMHhie BhicoKOMoaeKyASpHue HacumeH- 
e H8HacumeHHue xnpHue kmcjjoth. OnpeaejieHMe xnpHOKwcjioTHoro

llo

8 npoBOAHJiM ueTOAou ra3oxnAKocTHoft xpouaiorpaguna. 

ŷMeHHue cpeAHMe sawi-ine npuBeaeHbi b Taöjmue 2.
-  663 -
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Taóuaa 2

**Pa*n8 KHCaOTU Xaxxas tpaxma, % IcxoxbhI up, %
j^ P ic jg a0 íaH x )( 

j  P l0 *o«aaHOBa* 
^lÜtTHHOBaH 

^ iifflToaa iH O Baff1  ̂
,e «PiH0Baa 
^ « O B a a

^ o a e s a »

1.3
0,4
18,6
2,6

14,7
52,1
8.2

3.0

29,2

23,0
41,7-*
4.1

^PacTBHoBaa i naxauxoieiaoBaa b bcxoxhom upe ia oapexeuxiici.
Kax biiaho H3 xafiaun, coaepxaHiie h8H8chx6hhux zaprnix ucxox 

**Í1£0Í $paKmiü 3BaalI8XBB0 BUB8, a8M B BCXOXHOM upe.
t a  oapexexeHaa coxepzaH iH  TBepAHX x p a r u i i ip a x o B  x  u x x o i  

8 finí HCn0JIB30BaH X8KX8 XBXaTOMeTpHqeOKlH MSXOX*
PeayjuiaxH, noxyaeHHue apa HccxexoBaaaa upa stim aezoxoti

*»p

COBUOe 3H8H8HH8 p g  0Q8HKB K0HCBCT8HHBB B QXaCXHHHOCXH. 
8CX| COX8PUHB8 XB8PXHX XparUUPIXOB Hpi 20°C HHX8 10%, TO

°0<axaaT urxott xuyxattca kohcbct0h«bbb. lipa H a u u i  nspxnx 
^ P ixob 60x88 22% npa azol xe xsxaapaxype up  axasx isxxue  

paccHnaaxyn xoacHcxeau». Xopoxstt K0HCBCT8HQXI upa
C00XB8XCXB0B8XB C0X8PX8HH8 XB8PXHX XpirU U PIXO B HOpXXU

 ̂ upa xexnepaxype 20°C. Peayuiaxii xaxaxoxexpaaecux iccxe- 
**aí* npiB8X8HU aa pac. 2, a» xoxoporo uxao, axo apa 20°C

*o,

18.

*o,
 ̂ ^^eciBo iBepaux iparuaapaxoB b noxyaaaaott aau uxxott $paxua 

Is^‘ KoHCHcieamiH upa apadunexcx x uaxywlca.
Ha ocbobb noxyaaHBUx xaaaux hoxho cxexaxi bhbox, axo Haaxya-

“»Pe
*$$exx ao ycxopeHBD npoaecca Kpacxaxusaau xocxaraaica apa 
1|8aiiBaHiB.
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Ontuva jibhuë peum KpHctaaaiaamiM lonaeHoro upa

Te«nepätypa noveneHHH
napiouuocT i nepeve- 
MHBaHia upea
flpoao a u  teaiHoc n  
K p ic ia a u a a u H

Bhioä mäkoä ipaauHK

eMKOCTB (jO P1ÍH
10  ar 20 sr

30-32°C 30-32°C

15 UH. 15 KMH.

5 aac. 8 -10  nac
60-65% 60-65%
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Y 09
Pnc.1. ÄHHaiiHKa npopecca KpncTajiH3amin upa npn nepeifeuBaHra
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