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XnMmuyeckasa nocyga v
nabopatopHoe obopyaoBaHue



Kiaaccudpukanus
XMMHYECKOM MOCYIbI

[lo maTepuany

* focyoda u3 obbI4HO20 cmekna: byTbinu ang
XPaHEHNS1 pacTBOPOB, MEH3YPKU 1 OpP.;

* focy0da u3 crneyuasibHO20 XUMU4YeCKU U
mepMuUYeCcKU CMOUKO20 cmekria: Npodupku,
CcTaKaHbl, KpyrnogoHHble Konodbl 1 Ap.;

* focyda u3 Keapua: Konobl, Npodupku,
CcTaKkaHbl, BbiNapuUTErbHbIE YallKn 1 Op.;

* focyOa u3 ¢hapghopa: ctakaHbl, TUIMN,
BblNapuTenbHbIe YallKu, CTYNKU 1 ap.



Kiaaccudpukanus
XUMHUYECKON MOCYAbI

Mo Ha3HayYeHuro

* nocyda obuwe20 Ha3Ha4YeHuUsi. Nocyana, Kotopas
BCerga AormkHa obITb B nabopaTtopun n 6e3
KOTOPOW Hemnb3s NPOBECTU OOMbLUMHCTBO paboT
(NMpOBUPKN, BOPOHKKU, CTaKaHbl, KOHUYECKME
KOnObl, NNTOCKOAOHHbIE KOSObI, 1 Ap.);

e nocyoda crneyuasibHO20 Ha3Ha4YeHUusi. Nocyaa,
KOTOpas ynotpebnaerca ans Kakon-nmbo uenu
(oedonermartopbl, XoNnoAuNbHUKN, Hacaaku,
KPYrNo4oHHbIe Konbbl 1 ap.);

e MepHasi nocyoda. nocyaa, npeaHasHavyeHHasi ans
N3MepEeHN 00 bLEMOB XNUAKOCTEN (MEPHbIE
UMAMHAPBI, NMUNETKN, BIOPETKU, MEPHbIE KONMObI U

ap. )






Ilocyna o01ero Ha3HaA4YeHU s
[IpoOupku

[TpMeHaAT Anga npoBeaeHns A
aHanmnTn4ecknx pador lﬂ

:;

Mpobupkn gensaTcs Ha: ==
e OOBbIYHBIE OObl4YHbIE
* rpagyVpPOBaHHbIE T
* LEHTPUPYXKHbIE .
7.

\a

[pagympoBaHHbIe LieHTpundoyxHas



Ilocyra o0miero Ha3HadeH
[IpoOupku

Ona xpaHeHus NpobUpok, .
HaxogsaLwmxcsa B paboTe, cnyxat i “
crieyuasnbHble Wwmamuehbl: \

* NEPEBSAHHbIE
* MNacTMaccoBble E (7
* METANNUYECKNE

Frrrrery " T 1™ T

& [1ns MbITbst NPOBUPOK
MCMOMb3YIOT ePLUNKY

6



Ilocyna o01ero Ha3HaA4YeHU s
[IpoOupku

Hazpesanue npooupok

[1na HarpeBaHug -
npobupkn ee cnegyet
3axkaTb B gep)kaTtene u
PaBHOMEPHO
nporpesaTtb B Nf1aMeHU
ropenkm

[1lpn HarpeBaHUN OTKPbLITLIN KOHEL|
NPOOUPKK JOMKEH ObITb 0ObpalleH
B CTOPOHY OT paboTatoLlero

N OT coceaen No ctony




Ilocyna o01ero Ha3HaA4YeHU s

XUMHUYECKHE CTaKaHBI

[MpenctaBnsoT cOO0OM TOHKOCTEHHbIE LUUITMHAPLI
Pa3NMMYHON EMKOCTHU

bbiBaloT :
* C HOCUKOM 1 B6e3 HocuKa
e C feneHnamMm n 6e3 npeneHunm
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HarpeBaTb CTaKadHbl Ha OTKPbLITOM MNMJ1aMeéHun Henb3A!



Ilocyna o01ero Ha3HaA4YeHU s
Konnueckue K0JI0bI

bbiBaloT:
* pas3fIMYHON eMKOCTM
e C AeneHnamm n 6e3 neneHnmn
* Y3KOropsible 1 LUNPOKOropribie | ‘
* cO Wnndom n 6es wnuda 1

KoHu4yeckue kosnbbli
(SprieHmeliepa)
NPUMEHSAIOTCA NMpU
aHanuTU4ecknx pabotax
(TUTpoBaHue)




Ilocyna o01ero Ha3HaA4YeHU s
[ImoCKOMOHHEBIE KOJIOBI

[110CKOOOHHBIE KO/I6bI T 1
6bigarom: j |
* PA3MNYHON EMKOCTM '
* CO LUNNOM il

« 6e3 wnuda [ A

10



Ilocyna o01ero Ha3HaA4YeHU s

BopoHKH

BopoHkKu ObIBaloT:
* PA3NMNYHbIX Ppa3MepoB
* OObIYHbIE
* ONA PUNLTPOBAHUSA
(ONMVMHHBIN KOHeL,
yron 60 °)

BopoHKM ncnonb3yT aAngd
nepenmBaHna XXNOKOCTEWU, AN
OUNLTPOBaHUS, NepecbinaHns
CbIMy4nX BELLECTB

/
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Ilocyna o01ero Ha3HaA4YeHU s
I IpoMeIBasIKH

llpombieanku

MCNOoNb3YIoT Ang

NPOMbIBaHUSA OCaKOB
ONCTUNNNPOBAHHOM

BOOOW NN KAKUM-

nnbo pacTtBopoMm, AN
CMbIBaHMs 0CcagKoB CO '
CTEHOK COCyOOB







Ilocyna cnmenuajabHOro Ha3HAYCHUA
Kon6w1 qis orcaceiBanus (byH3eHa)

[IpMeHAaloT B Tex crnyyasx,
Korga dQounsTpoBaHue
BeOyT C MNPUMEHEHNEM
BaKyyM- Hacoca

Bakyym-Hacoc
(e6odocmpyUHbIU) NPUMEHSIOT
Onsi YCKOpPEHUS
domneTpoBaHUA, NPU NEPEroHkKe
Ons co3gaHuga Bakyyma Hag
KUMALLEN XNOKOCTbIO




Ilocyna cnmenuajabHOro Ha3HAYCHUA
JleIMTeIbHbIE BOPOHKU

HenumenbHbie
60POHKU
NPUMEHSIOT ANs
pasfeneHus
HECMeLLUBaIOLLNXCS
XXUOKOCTEN
(Hanpumep, BOAObI U
Macna)




Ilocyna cnmenuajabHOro Ha3HAYCHUA
Kpucramanzaropsl

Kpucmannu3zamopsbl
NPUMEHSIIOT Nnpu
Kpuctannmsaumm u
nepekpucTannmsauum
BELLECTB

16



Ilocyna cnmenuajabHOro Ha3HAYCHUSA
XOJOOUJIBHUKH

XosnoounbHUKU I\
NPUMEHSIOT A1 OXNaXXaeHUs
N KOHOEeHcauun napos
bbiBaloT:
* npamble (Jlnbunxa) |

« obpaTHble (LLapuKoBbIEe,
3MeeBNKOBbIE 1 Ap.)




Ilocyna cnmenuajabHOro Ha3HAYCHUA
Jledpnermaropsl

Hedrieecmamopabi

(Hacagku onsg QMCTUNNaUmn)
NPUMEHSIOT NPU
dopakLUNOHHON NeperoHke
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bbiBatoT:
* LLIAPUKOBbIE
* eNT0YHbIE
* C Hacagkou
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Ilocyna cnmenuajabHOro Ha3HAYCHUA
KpyrinoaoHHEIE KOJIOEI

Kpyanooonnwie ko101 OBIBAIOT:
* PA3HBIX Pa3MEPOB
* CO MIA(OM \
* 0e3 nM@da

* OJIHOTOPJIbIE, IBYTOpJIbIE,
TPEXTOPJIBIE,
YETBIPEXTOPJILIE

JIJIst HarpeBaHUs UCHOJIb3YOT

CIICIIMAJIBHBIC KOH6OHan€BaT€JII/I




Ilocyna cnmenuajabHOro Ha3HAYCHUSA
Koi0s1 Bropia

Konbbi Bropuya

(konbbl ANs AUMCTUNNALNN)
NPUMEHSAIOT ang
NeperoHKM XXMAKoCTeN

20



Ilocyna cnmenuajabHOro Ha3HAYCHUA
AJUIOHXU

AJIJTIOH)XU - CTEKNAHF
M3OTHYTbIE TPYOKM

[TpnmeHsaT Npn 0
Ons coeguHeHus
XOnoaurnbHMKa y
NPUEMHUKOM M Mp,
paboTax




Ilocyna cnmenuajabHOro Ha3HAYCHUA
DKCHUKATOPBI

IKCUKamopbl

NPUMEHSIIOT ANA MeafeHHOoro
BbICYLUMBAHWUS, OCTbIBAHUS U
COXpaHeHus BeLLecTB, Nerko
nornowjaroLLmnx Bnary n3
BO3ayXxa

OKCUKaTopbl ObIBAIOT:
* OObLIKHOBEHHbIE
* BaKyyM-3KCUKaTOpbI

22



Ilocyna cnmenuajabHOro Ha3HAYCHUA
brokchbl

brokc - BecoBoU

CTakaH4uK 0
Micnonb3yeTtca npu S—
nccnenoBaHusX, [ )
CBSI3aHHbIX C B ol |
BbICyLUMBaAHNEM = ‘
ChIMYyYnx — 1 P
MaTepuanoBa,a - S
TaKKe Kak eMKOCTb

23



Ilocyna cnmenuajabHOro Ha3HAYCHUA
KamneabHUIIbI

KanenbHuumbli -
cocyabl ans
XUOKOCTEWN,
pacxogyemsblx No
Kannsm

24
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MepHasa nocyaa .



MepHas nmocyaa
MepHbI€ LTATUHIPEI

MepHbie yunuHOpsbI -
CTEKNAHHbIE . i
TONCTOCTEHHbIE COCY/bI ~

C HAHECEHHbLIMW Ha
Hapy>XHOW CTEHKe
OEeNeHnamu,
yKasbIBaLWNMN OOBLEM
B MUNNUNNTPaX.

e e e e e W Lo (e T
T (2

BbiBaOT pasHom | g
eMKOCTU: N

oT5-10 Mn oo 1 n




MepHnas nmocyaa
MepHBI€ KOJIOBI

MepHbie Konbbi

NCMOSb3YHOT ANS
NPUroTOBIEHNS TOYHE
PACTBOPOB Mpu
npoBeOeHnn
aHarnMTn4yeckux pabo
bbiBatoT:

* CO WWNndom

« 0e3 wnuda

* pa3HbIX 0ObEMOB
(25-1000 mn)

1000M
Qﬂmc

i/
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MepHas nmocyaa
[ InneTkn

lMunemku cnyxat ons { *
TOYHOro OTMEpPUBAHU

onpeneneHHoro obbe

XUOKOCTU

[TnneTkn 6bIBaALOT:

* MpOCTble (MUMETKN
Mopa)

* rpagyupoBaHHbIE

LLJ LR U L) ) (OO O ) CCEED (L P K TR O oo B
- = - - » ® 's "= - s ) ] w4 ] w

HAns HanonHeHuUs1 NUNemMokK ucnosb3yrom
pe3uHoeble 2pywu U HacocChbl
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MepHas nmocyaa
bropeTku

bropemku
NPUMEHSIOT

Ansi TUTpOBaHUS,
N3MEPEHUA TOYHbIX
00OBbEMOB XNOKOCTU

bbiBaloT
° C KpaHOM ‘ o — 00"~ HenpaBRILHO
* C 3aXKUMOM Ol - pasuaeuo
Mopa sl 30

°C 6yCI/IHOI7I - 29



dapdopoBas nocyaa

[peumyuwecmea: Hedocmamku:

* TEPMOCTOUKOCTb e TAXKENagq

e MeXaHu4deckas * HenpospayHagd
NPOYHOCTb * HEeyCToW4mMBa K

* BblOEPXKMNBAET PE3KMU KOHLEHTPMPOBAHHbLIM pacTBopam
nepenaabl |_|_||enot.|e|/| | eI ..

Temnepatyp

* YCTOMYMBA K FOPAYUN
Kncnoram, Kpome
dooCopHOU U
doTopoBOAOPOAHOM




dapdopoBas nmocyaa
CTtynku

Cmynku npuMeHsaT
ans 3MesribMeHuns
TBEPAbIX BELLECTB

31



dapdopoBas nmocyaa
BrImapuTenbHbBIC YalllKH, TUIJIH

BbinapumesibHble YaWwKu LUNPOKO
NMPUMEHSOT B NabopaTtopusax ans
ynapuBaHUs 1 BbiNapnBaHUS
pPacTBOPOB

Tuasnu — npuMmeHaT ans
npoKarnuBaHUs BELLECTB

dapghopoebili mpey20sibHUK UCNOJIb3Yom npu
HazgpeeaHuu muaneu 32




dapdopoBas nmocyaa
BopoHku broxnepa

BopoHku broxHepa
OTNnM4arTCcs OT
OObI4YHbIX BOPOHOK
TEM, YTO OHN NMEIOT
neperopoaky c
OTBEPCTUAMMU
icnonb3yloT ans
doUnNeTPOBaHUSA Noa
BaKyyMOM

33



dapdopoBas nmocyaa
Jloxku, mmarenu

J1o>)KKU
MCMOSb3YHOT AN > o

oTbopa BellecTB
&

LliInamesnu vcnonb3yoT
nnst otbopa BELLECTB,

ONS1 CHATUSI OCAOKOB C
dbUnsTPoB /

34



MeTajqanueckoe 000nDyI10BaHHE

TuzesrnbHbI
wunubl C——
crny>xat ans Y
3axBaTbiBa
TUINewn

Jlo)xku nnsi otbopa
BELLEeCTB,
CKasbnersb,
nuHyem



TepmomeTphl

TepmomMempnbi

NMPUMEHSOT Ans
N3MEpPEHUs N
Temneparypbl N

bbiBaloT:
* PTYTHbIE
* CIINPTOBbLIE
» 6e3 wnunda

* CO WWNNcoMm /

36



MeTa/Liinueckoe 000pya0oBaHUE

|
mamuesl ¢

160pom
MPXKamesieu

@ & arok),
ey
Myghm

Cnyxat ang
3aKpenneHnst Ha HUX
nocyabl U pasfinyHbIX

) npnodopos g




1 ' a3oBbIC ropeIKu

[TpumeHsaT Ang
HarpeBaHus

bbiBalOT pasnnyHou
MOLLHOCTM
Harpesa

38



DJIEKTPHYECKAA CYIIHIKA

[MpumeHsaT ans \\
BbICYLLWBaHUSA MbITOM « \
nabopatopHo nocyabl ¢
(Konbbl, XMMHNYecKmne

CTakaHbl 1 T.4.)

39



LleHTpudyyra

YCTPOUCTBO,
cnyxatlee ons
pasgeneHns Cbiny4mx
Ten Unu XXNgKocTeun
Pa3NnN4HOro
yaenbHOro Beca u
oTAeNneHus
XUOKOCTEN OT
TBEpAbIX Ten nyTem om gy
MCMNosib30BaHUSA ”
LEHTPOOEXHOW CUMb

40



Bechbl

TexHu4Yeckue AHannumuyeckue
gechbl geecChbl

To4yHOCTb 2 undpbI Nocrne To4yHoCTb 4-5 unudp nocne
3ansTou 3ansiTou (B 3aBUCMMOCTH

OT Moaenu BecoB) fy



[lomallHee 3agaHue

 Ctp. 105 — 110 — ymTaTs.

* [lOBTOpUTb CNOXHble COEANHEHUS
(bopmyribl + HA3BaHUSA).
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