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JIABOPATOPHA POBOTA Nel

Tema: Ilpaseuna pooomu e Xximiuniu Jjaaoopamopii. Texuixa
BUKOHAHHA 1A00PAMOPHUX POOIm.

Mema: O3natiomumucsa 3 npasunamu pooomu 6 XiMIiuHill
Ja0opamopii i ueuumu mexHiKy deznexku npu pooomi 6
adopamopii.

IIpaBusaa 0e3neyHol podoTH B XiMiuHIl JJadopaTopii.

3azanvhi nonosicenun

Jlo poGoTu B mabopatopii JOMYCKArThCSI 0co0OM, HEe Moo 18
POKIB, SIKI TPOMIUIM MEAUYHE OOCTEKEHHS, 1HCTPYKTaX 1 HaBUaHHS
Oe3neyHux MeToAiB poOoTu. KokeH mpaiiBHUK TMOBUHEH 3HATH
BJIACTHUBOCTI XIMIYHHUX PEUYOBHUH, $SIKI BUKOPHUCTOBYIOTHCSI, IpaBuUja
KOPUCTYBaHHS J1a0OpaTOpHUM OOJaJHAHHSIM, MOXJIMBI IIKIJIUBI Ta
HeOe3MeyHl MOMEHTHU NP TMPOBEJACHHI POOIT, MpaBWia TMOBEIIHKUA MPU
BUHUKHEHHI TIOKEX1 1 HaJaHHI Tepmioi HEOoOX1THOT JOMOMOTH
norepnuiuM. B nmabopaTtopii TMOBHHEH BECTUCA JKypHaJI OOJIKY
THCTPYKTaX1B 3 0COOMCTUMHM HIANUCAMHU MPaLIBHUKIB JaboparTopii.

e bynpb - ski poOOTH B XIMI4HIN J1abopaTopli HEOOX1THO BUKOHYBATH
TOYHO, aKypaTHO, HE€ JIONyCKaro4yu Tmocmixy. Bci HeoOxiaHi
PO3paxyHKH HEOOXIJIHO 3pOOWTH TMOMNEPeHbO 1 3amucatd B
POOOYOMY 3OIIIHNTI.

e Ha poGoyoMy Micili MOXKYTb 3HAXOAUTHUCS TIJILKU HEOOX1/IHI B TaHUM
MOMEHT NPHWJIAJIN 1 pEaKTUBHU.

e KoxeH mpaliBHUK MMOBUHEH MAaTH B 1HIMBIyaJIbHOMY KOPHUCTYBaHHI
3acO0M 3aXHCTY. OKYJApU a00 MACKy JJIsl 3aXUCTy O4el 1 o0mmyuus,
rYMOBI pPYKaBUYKH, a TaKOX CIHEUOAAr — OaBOBHSHMM xanaT. Y
BUIAJIKy MOMaJaHHs Oyab - AKUX XIMIYHUX PEYOBUH Ha OJAT, HOTO
HEOOXITHO HEraiiHO OYHCTHTH, a II0 MOXXJIMBOCTI 3aMiHnuTH. He
MOHA 30epiraTu mopyd pooounii xaaar i 0COOUCTHI OJIAT.

e [lo 3akiHYeHHIO POOOTHM HEOOXITHO BHUMKHYTH €JIEKTPOMIPUIIA[IH,
OpPUBECTU B TMOPSAOK pobOoye Miclle, BUMHUTH 1 NpuOpaTu MOCY.,
3aKpUTH KpPaHW Ta30- Ta BOJOMNOCTAYaHHS, MOCTAaBUTH Ha MICIE
pEaKTHUBHU.

e B nabopaTopHUX NMPUMIIIEHHIX 3a00POHAETHCS:

- MPAIIOBATH MPY HECTIPaBHIN BEHTUIISALLIT;

- HAJIUTH, IPUAMATH 1KY,

- TOJIOCHO PO3MOBJISITH, MIPOBOJIUTH Pi3Kl PyXH;
- IpaIfoBaTy 0€3 CIeloJsAry;



- MPAIIOBATH B JIabopaTopii OgHOMY;

- 3anumiatd 0e3 JorIsay TMpalooul Opuiagd, HecTalllOHApHI
HarpiBaJibH1 MPUJIAHU, BIAKPUTE MOTYyM 5.

JI71st TaciHHS TOXKEXi B JJabopaTopii MOBUHHI OyTH BOTHETACHUKU (B

T.4. BYTJICKUCIIOTHI), SAIIUKKA 3 TICKOM, IIEPCTSHE MOKpPUBAIO abo

KOIIIMa y BUTIAJIKY 3arOpaHHA OJSTY Ha CIIBPOOITHUKY.

Poooma 3 peakmueamu
B pobounx mnpuMilieHHsX HE Tpeda pPOOUTH BEIMKHUX 3araciB
PEaKTUBIB, OCOOIUBO JIETKUX — YEPE3 HEr€PMETUYHOCTI B YIIaKOBKaxX
BOHU MOXXYTh BUIIAPOBYBATHCA 1 OTpytoBatu armocdepy. Haitbinbi
JIETK1 peakTUBU (HANpUKIAd, OpoM, XJIOpUJHA KHCJIOTAa, PO3YUH
aMiaKy) HEOOX1THO PO3MICTUTHU Ha CIEIaIbHUX TOJIKAX Y BUTSKHIM
mradi.
Bci poboTH 3 JIE€TKMMHU peaKTUBAMU MPOBOJAUTH TUIBKH y BUTSAKHIN
madi.
[Ipu poOOTI 3 OTPYHHUMHU XIMIYHUMHU PEYOBMHAMHU HEOOXITHO OYyTH
0co0JIUBO yBaXKHUMU. [IponuTi abo mpocumnaHi BUMAIKOBO PEAKTUBU
HEO0OX1JHO HEralHO MpUOpaTH.
KareropuuHo 3a00pOHSA€THCS BUJIMBATH PIAMHU 1 BUKUJATU TBEP/II
pPEUOBUHM B PAKOBUHY, SKI HE 3MIIIYIOThCS 3 BOJOIO, a TaKOXK
OoTpyTH. Bigxoau HEOOX1THO 3JIMBATH B CIEIIAIIBLHO BiABEACHUM IS
[LOTO MOCY/I.
barato peakTuBiB MOCTYNalOTh B J1a00OPATOPIIO Y BEIUKIM Tapl, TOMY
(hacyBaHHS pEaKTUBIB OB’ A3aHE 3 HEOE3IMEKOIO 1 1[I0 pOOOTY MOXKYTh
OPOBOJIUTH JIMILIE AOCBiAUEH] 0. PacyBaHHS TBEPIUX PEAKTHUBIB,
AKI MOXYTh TOAPA3HIOBATH CJU30BI  OOOJIOHKH, HEOOXIIHO
MPOBOJAUTH B 3aXMCHHUX OKYJsApax a00o B Maciil. PinumHu HEoOXigHO
PO3JIUBATH 3a J0TTOMOT010 cr(oHIB. OCOOIMBO 00EPEKHO HEOOX1THO
NepeIuBaTH KOHIICHTPOBAHI KUCIIOTH Ta 1HIII 7IK1 pEUOBUHHU.
BaxnuBoo yMOBOIO TEXHIKM O€3MEeKH € 30€peKeHHS YHUCTOTH
peakTuBiB. Hi B IKOMy BUIIaJIKy HE MO>XHA MEPEMIHIOBATU MPOOKHU
BiJl 0aHOK 3 peaKTUBaMHM, 30MpATH MPOCUTIAHY PEUOBHUHY 1 3aCUIIATH
il 3HOB B 0aHKy, HaOUpaTH PEaKTUBU OPYIHUM ILIATEIIEM.
KareropuuHo 3a00pOHSIETbCS BHUKOPHCTOBYBaTHM pEaKTHBU 0e€3
ETUKETOK a00 13 CYMHIBHMMH €THKeTKamMu. B momiOHuX Bumamgkax
HEO0OX1JHO BCTAHOBUTHU (POPMYJTy PEHOBHUHHU A00 ii 3HUIIUTH.
30epiraHHs  pEaKTUBIB  JOMYCKA€ThCA JIMIIE B  CHEHIAIBHO
oOyiaiHaHuX, JoOpe  MpoBiTproBaHUX  mpuminieHHsXx.  He
JI03BOJISIETHCS CYMICHE 30€piraHHsl peaKTUBIB, K1 MOXKYTh OYPXJIMBO



B3a€EMOJIISITU OJIMH 3 OJHUM, HANPHKJIAJ OKUCHUKH Ta BiIHOBHUKH,
KucaoTu Ta Jyrd. OKpeMo HEOOXIJIHO 30epiraTd HACTYMHI TPyNu
pPEaKTUBIB: a) BUOYXOB1 peuyoBUHU; 0) Troprodi abo CTHCHEHI rasu
(ameTuneH, BOJEHb, KHWCEHb, IpomaH — OyTaH); B) camo3amnajibHi
peuoBUHM ( KapOiJl Kajibllilo, JY>KHI METaJM); T) JIETKO3alMUCTI
PEUYOBUHM (JII€TUJIOBUM edip, aleToH, OEH30J); 1) CUJIbHI OTpYTHU
(codi 11aHiCTOl KUCIOTH, PTYTi, MU’ SIKY ).

3a00pOHSETHCA TMpalIOBaTU 3 BOTHEHEOE3NMEUHUMHU PEYOBHHAMU
OJIM3bKO BBIMKHEHUX MaJIbHUKIB 00 €NIEKTPUYHUX MPUIIAIIB.

Po0Oora i3 ckiiom
Ckio - nayxe KpUXKUA MmaTepian 1 BUTPUMY€E JIMILIE HE3HAYHI
MEXaHIuYHI HaBaHTaXeHHs. BukopucrtanHs (i3U4HOT CWIM TpH
poOOTI 13 CKISHUMU TMpWIaJaMd HE JOMyCKaeTbca. Benuky
00EpEeXHICTh HEOOXITHO TMPOSIBIATH TIPU MOHTYBAHHI abo
po30upaHHi npuiaaaiB i3 ckia. Bci MeramiyHi Jankd NOBUHHI MaTH
M’SIKYy MPOKJIAJKY Ha MMOBEPXHI, IKA CTUKAETHCS 13 CKIIOM.
BayTpimHii  giamMeTp TyMOBHUX IIUIAHTIB, NPU3HAYEHUX IS
3’€JHAaHHS OKpPEMUX YaCTUH NpWIaay, IOBUHEH OyTH TpoXu
MEHIIIUM, HIK JlaMeTp CKISIHUX TpyOOK, M0 NpU3HAYEHI IS
3’eqnanns [lpu HamiBaHHI HUIaHra TPyOKy TPUMAIOTh OJIMKYE 0
KIHIII 1 NUIAHT 3JIeTKa TOBepTalTh. /[ 3MeHIIeHHs TepTd
PEKOMEHIYETHCA 3JIETKA 3MACTUTU KIHEIb TPYOKH, SIKMIl OJAraroTh,
TIIIEPUHOM a00 Ba3eIIHOBUM MACIIOM.
KareropuuHo 3a00pOHS€THCS BHKOPUCTOBYBAaTH IMOCYJA, IO Ma€
TpituHU. OCKOJIKMU PO30OUTOr0 TMOCYAy MpPUOUPAIOTh TIIBKH 3a
JOTIOMOTOI0 IIITKH 1 COBKA, aji€ Hl B IKOMY BUIIQJKy HE PYKaMHU.
He MoxHa po3namyBaTu TpyOKH pykKamu a0O0 BIAKPUBATH aMITyJid,
He 0OEpHYBILM iX MOMEPEIHbO YUCTOI0 ranyipkoro. Kpai pospizanoi
TpyOKH HEOOX1THO OIJIABUTH.
Cki0 He BUTpUMYE pI3KUX nepenaiiB temmeparyp. [Ipouecu, ski
notpebyroTh Harpisanus Buie 100°C peKOMEHIYETHCS POBOIUTH B
MOCY/il 13 TEPMOCTIMKOTO CKJIa.

Poboma 3 cazoeumu b6anonamu.
[Ipu TpaHcmopTyBaHHI 1 BCTAHOBJIEHHI OalOHIB HEOOXigHO iX
obepiratu Bia HarpiBaHHs Ta yaapiB. Ilpu cuipHOMY yaapi GajioH
MO€ BUOYXHYTH.



TpaHcnopTyBaTu OajlOHM MOXKHA JIMIIE Ha CHCHIAIBHUX BI30YKaX
a00 HOCUJIKaX. 3a00pOHSIETHCSA IEPEHOCUTH OAJIOHU HA pyKax ado Ha
CITHHI.

bajioHn BCTaHOBIIOIOTHCSI Ha CHEIIAIbHUX CTIMKAX, MPUKPITLIIOIOThH
iX 10 po60Yoro croj1y adbo J0 CTIHU 3a7J13HUMHU XOMYTaMHU.

Micue ycraHoBKHM OajoHIB IOBMHHO OYTH BiJJajiCHE BIJ JIKEpPeE
Temia (eJIeKTPOIpUIIaaiB, OaTapel MapoBOr0 OIMaJCHHS, Tra30BHX
MaJbHUKIB).

Poooma i3 pmymmio
Meraniyna pryTh Ta il CHOAYKM JAyxke ToKcuyHi. OcoOnuBy
HeOe3MNeKy MPEeNCTaBIsAI0Th Mapu PTYTI, a’ke BOHU Oe30apBHI, 0e3
3amaxy, ajie oCTyNalyud B OpraHi3M MpoTIrOM JOBIOro 4acy, HaBiTh
B HEBEIMKUX KUIBKOCTSIX, HNPUBOJATH OO TSIKKUX XPOHIYHUX
3aXBOPIOBaHb. [ paHMYHO JIOMyCTUMa KOHIICHTpAIlisd MapiB PTYTi B
noBiTpi poboumnx npumimieHs 0,01 mr/m®,
VY Bunajaky momnajaa”Hs PTyTi HAa MeOJl, HA pUIaau ad0 Ha MiJJIOTy
HEOOX1JHO TOBIIOMHUTH MpPO 1€ KEPIBHUUTBO 1 HETalHO MOYATH
npubupaTu Bce npuminieHHs. Hacamnepen HeoOXi1HO puOpaTu Bei
BUJIUMI1 KparuTi, 3MITal0OUM iX BOJIOCSTHOIO IITOYKOI YV «(YHTUKK» 3
IJIaJIKOro mamnepy, abo B COBOK. 310paHy pPTyTh NOMIIIAIOTH B
TOBCTOCTIHHY MOCYAWHY 3 BOJIOKO. 3 PI3HUX UIIJIMH PTYTh 30UparOTh
3a JIONMOMOTOI0 TIACTUHOK 3 YUCTOTO OLIMHKOBAHOTO 3aJ1i3a, A0 SKOTO
JIETKO MPWIMNAITh MaJeHbKl KyJIbKH PTyTi. 30epiratoTh Taki
IUIACTUHKKA 3 PTYTTI0O B CHEHIAJIBHUX OaHKax IIiJi [IapOM BOJM.
Jlekonu nsis 30UMpaHHS PTYTI 3pYyYHO KOPHUCTYBATHUCS TACTOKO 13
CyMIIIl MOPOMIKY MIPOMO3UTY 1 5% pO3UHUHY COJSIHOI KUCIOTH Y
crniBBiiHOMIeHH] 1:2. Ilicnst Toro, Sk BUIMMI KpameiabKu PTYTI
310paHi, MPOBOAATHL O0OpOOKY 3apaskeHoro wicug. s 1mporo BCrO
3apakeHy MOBEPXHIO, a OCOOJIMBO IIUIMHU Ta TPIIIMHU OOPOOISIOThH
HIITOYKOI0, 3MOoueHOK B 20% BOogHOMY po3unHi xjopuny depymy
(IIT), 1 3anumaroTh MOro a0 MOBHOro BUcHxaHHA. [Ipyu nboMmy pTyTh
NepexXoJUTh B JPIOHOJUCHEPCHUNM CTaH, a MOTIM YacTKOBO a0o
MNOBHICTIO OKHUCHIOETbCS. [liciisi 1bOro TOBEPXHIO MPOMHUBAIOTH
MUJIBHUMH PO3YMHOM, a IMOTIM YHCTOIO BOJIOIO. 3aMICTh PO3UMHY
xaopuny ¢epymy (III) wmoxna Bukopuctatu 2%  po34UH
NEepMaHraHaTy Kajliro, MJIKUCICHUN XJIOPUTHOIO KHUCIOTOIO.
Hi B axoMy BUNAJKy HE MOXHa BUKUJATU PTYTh B PAaKOBUHU a00 y
BiJIpa JUISI CMITTS.



Ilepma gomomMora nmpu HeIACHOMY BMIIAJIKY B JladopaTopil
[Ipu poboTi B XiMiuHIM JabopaTopii HaMOUIBII BIPOTITHUMHU

HEMIACHUMHU BHMAIKaM{ € TIOPI3U CKJIOM, TEPMIUHI Ta XIMIYHI OMiKH, a

TaKOXX YpaX€HHsI mapaMyd TOKCUYHUX PEUOBHH. Y BCiX JIabopaTopisix Ha

BUTHOMY MICIIl ITOBHUHHI 3HaXOJUTHCS alTEYKH 3 HAOOpOM HEOOXIJTHHUX

MaTepiaiiB Ta MEAMKaMEHTIB: CTEpUIbHI BaTa 1 OMHT, JIehkoruiacTup, 2%-

HUW PO3YMH MepMaHTaHaTy Kaiito, 2%-HUM pO3YUH OLUTOBOI KUCIOTH, 2%-

HUM pO3YHMH OOpHOI KUCIOTH, 3%-HUH PO3YMH TiIpoKapOOHATY HaTPIIO,

5% CHIUPTOBHI PO3YHMH WOy, Ma3b BiJl ONIKIB, €THJIOBUH CIUPT, MIHIIETH,

MIMNETKU JJISI OYeM, CKIISHI MaJu4KH, HOXMIlL. BCl mpaliBHUKH IMOBHHHI

BMITH HaJIaBaTH MEPIITy MEIUYHY JOMOMOTY

Ilepwa oonomoza npu nopizax

1. JSkmo mnoTepnuidii TMOpaHUBCS, HacaMmmepes MOTPiIOHO 3YNMUHUTHU
KpoBoTedy. [Ipu He3HAaYHOMY TTOpaHEHH] paHy 00pOOJIAIOTH HOTHOIO
HACTOSTHKOIO 1 HAKJIQJIal0Th YHCTY MapJieBy IOB’SA3KY, sIKa 3aXHUINAE
OpraHi3M BiJ MOTPAIUISTHHS MIKpOOIB 1 CIIPHUsE IIBUIIOMY 3CIJTaHHIO
KpOBI.

2. 106 3ynuHUTH HEBETUKY BEHO3HY KPOBOTEUY, HAa paHy HAKJIaAalOTh
IIUTbHY TIOB’SI3KY, SIKa CTUCKYE CTIHKHA YPa)X€HOI CYJIMHHM 1 HE Ja€
KpPOBI1 BUTIKATH 3 HE.

3. Ilpu aprepianbHiii KpOBOTEYl IIBUAKO TMPUTUCKAIOTH MAaJbIEM
VIIKO/KEHY CYJIMHY BHIIE MICIlS TOPAHEHHS 1 HAKJIAAal0Th JUKTYT 13
rymu a0o IHIIOrO Marepialy. Ko Hema JKryTta, KpOBOTEUy
CIIUHSIOTh, MAKCUMAJIBHO 3ITHYBIIM KIHUIBKY. /[ mboro mig micie
3TMHY MiJAKIaJal0Th BaJUK 3 Mapiii, OMHTa a00 BaTH, MOTIM 13 CHJIOIO
3TMHAIOTh KIHIIBKY 1 3a(iKCOBYIOTh B TakoMmy TmosiokeHH1. [licis
HAJ@aHHS [IEpIIOi JOMOMOTHM MOTEPHIIOr0 HEOOXITHO HErailHo
JOTPABUTH A0 JKapHI.

4, Sxmo micns HaKIaAaHHS JKTyTa KPOBOTEYA MPOJIOBXKYETHCS, 10
paHW MPUKIANAIOTh CTEPUIIBHUM TaMIOH, OpocodyeHuil 3%-Hum
PO3YMHOM TEPOKCUY T1IPOTEHY, MOTIM CTEPUIILHY CEPBETKY 1 TYTO
3a0MHTOBYIOTh. SIKIIIO OB’ A3Ka MPOCSIKAE KPOB 10, HOBY HAKJIAJAAal0Th
IIOBEPX CTapOl.

5. B pasi nopaHeHHs CKJIOM a00 IHIIHUM MPEIMETOM paHy IPOMHUBAIOTH
BEJIMKOIO KIJIBKICTIO JUCTUJILOBAHOI BOAM a00 TAMIIOHOM, 3MOYECHHUM
CIIUPTOM; BHIIMAIOTh OCKOJKH CKjJa 1 3HOBY MPOMHBAIOTH PaHY
CIIUPTOM.

6. Sxuio pana 3a0pyaHeHa, Opya BUIAJSIOTH TIIBKM HABKOJIO HEi, aje
HI B SIKOMY H€ 3 TIMOMHHUX IapiB panu. llIkipy HaBKOJIO paHu
00pOOIAIOTh HOAHOIO HACTOSHKOK a00 PO3UYMHOM OpHUIIBSIHTOBOIO
3€JICHOI0, paHy MepeB’A3yI0Th 1 3BEPTAIOTHCS B ME/IITYHKT.



Ilepwa oonomoza npu onikax

VY pa3i oTpuMaHHS TEPMIYHUX OMiKIB (BOTHEM, KHUILUISYOKO OJII€IO,
BOJIOI0 a00 TIaporo, rapsSyuMH IpeaMeTaMHu) YypakeHe Miclie
OOpOOJISIIOTh €THJIOBUM CIIUPTOM, TICIS YOr0 HAaKIAIalTh CyXY
CTEpUJIbHY TMOB’SI3Ky a00 TKaHWHY 1 3BepTaroThes 10 Jjdikaps. He
MOKHa TMPOKOJIIOBATH MyXHpP 3MOYYBaTH MICIIE OMIKY BOJOIO,
OpUMIKaTH MOro po3uMHAMU TIepMaHraHaTy Kajilo, WOJIHO1
HACTOSIHKM, OpPHIIIaHTOBOTO 3€JI€HOr0, 3aCTOCOBYBATH «HAPOMHI
3ac00M», PI3HI OJIii, Ba3elliH, TOMY IO BOHHU IIOCHUJIIOIOTH OIIK,
CIOBLJIBHIOIOTH 3aTO€HHS PaH.

B pasi noTpamisiHHS Ha WIKIPY PO3YMHIB KUCJIOTH a00 JYry ypaxeH1
MICIISI CTIOYATKy NPOMHMBAIOTH IIiJ] CTPYMEHEM IPOXOJIOJHOI BOJHU
npotsaroM 15-20xB. 3a00pOHSETHCS 3aCTOCOBYBAaTH BaTHUM TaMIIOH.
[Ticnst 4doro ypaxkeHi Micls TpoMuBaIOTh 3%-HUM PO3YMHOM
rizpokapOoHaTy HaTpito (B pa3l ypakeHHS KHUCJIOTOw) abo 1-2%-
HUM PO3YMHOM OIITOBOI 200 JIMMOHHOI KUCJOTH (y pa3l ypaKeHHS
JYroM), CIOJICKYIOTh BOJIOIO 1 HAKIAJalOTh MapjeBy IOB’SI3KY 3
pUBaHOJIOM 200 PyparuiIiHOM.

SIKmo OmiK CHOPUYMHEHWW HETallleHWM BallHOM, CIOYaTKy MWOro
3HIMAIOTh 31 MIKIPM MIHIETOM a00 TBEPAUM MPEIMETOM, PEUITKU
BallHa BUJIAJISIOTh TAMIIOHOM, 3MOYEHUM MiIHEpPAIbHUM MacjoM ado
oJlier0. 3a00pOHSAETHCS KOPUCTYBATUCS BOJOK JUISI BUJIAJICHHS
peyoBuHM. Ilicis 4woro ypaxkeHe Miciie HEUTpanizyioTh 5%-HuUM
PO3YUHOM OIITOBOT KMCJIOTH 1 CIIOJIICKYIOTh BOJIOIO.

Ilepwa oonomoza é pazi nOmpanisaHHA 6 04i CMOPOHHIX M1 ma iOKUX

1.

Ppeyvosun
CTopoHHI1 TijJa, 0 MOTPANUIN B OYi, BUIAAJAIOTh BOJOTUM BaTHUM
(MapyieBUM) TaMIIOHOM a00 YHCTOI HOCOBOI  XYCTHHKOIO,
nomnepenHbo n00pe BUMHBIIM pykW. [loTiM mpoMHBaKOTh o4l Mif
ctpymeHeM Boau 7-10xB.. JIOUUIBHO KOPUCTYBATUCS METOJOM
(doHTaHUMKA, BUKOPUCTABIIM MPU LIOMY YaWHUK a00 J1abopaToOpHY
IPOMHUBAJIKY.
Akmo B oui momaja KHCIOTa, iX HEraiHO MPOMHBAaIOTh YHCTOIO
OPOTOYHOI BOJIOI0, a MOTIM MPHUKIAJAIOTh BaTHI ab0 Mapiesi
TaMMOHHM, 3MOuYeHI 3%-HUM pPO3UYMHOM TiApOKapOOHATYy HATPIIO.
Sk1110 B 04l MOTPANMB JIYT, iX NPOMHUBAIOTH BOJOIO0, a MOTIM 2%-HUM
PO3UYUHOM OOPHOI KUCJIOTH.
[Ticist peTenpbHOr0 MPOMHMBAHHS OYE€H YHCTOI BOJIOIO MM MOBIKH
BBOJISTH 2-3 kparuii 30%-Horo po3ununy ainbOyIuay HaTpito.

Ilepwa oonomoza 6 pazi ompyenns
OTpy€eHHS KUCITOTAMH.



PetenbHO MpoOMONOCKaTH POTOBY MOPOKHUHY TEIJIOK BOJOKO.
Bunutu 3anmnom 4-5 CKJISHOK TEIUIOi BOJAM 1 BUKIUKATU OJIFOBOTY.
IToriM BuUnUTH Takui camuii 00’eM cycneHsii okcuay marsiro (10r
MgO — 2 dyaiiHl JIO)KKM Ha CKJISHKY BOJM) 1 3HOBY BHUKJIHMKATU
omroBoty. Ilicas ABIYl NPOMUTH MUIYHOK YUCTOK TEIUIOK BOJIOIO.
3arayibHUM 00’€M PIUMHU MiJ Yac MPOMUBAHHS HIIyHKA MOBUHEH
Oytu He MeHmie 61. Mo)Ha BHUKOpHUCTAaTH OOBOJIIK ajbHI 3aCOOU:
KpOXMaJIbHUH KJIEHCTEep, MOJIOKO, piike OOPOIIIHO, pO34uH OiIKa (2-
3 seunux Outku Ha S00MT BOAM), a TAKOXK aJCOPOCHT — aKTUBOBAHE
BYT1JLIS.

Y pa3i OTpyeHHSI KOHIEHTPOBAaHMMM KHCJIOTAMH, SKIIO
NOTEPHIIUNA 3HEIPUTOMHIB, 3a00POHSETHCS BUKIMKATH OJIOBOTY,
3aCTOCOBYBATH TiApokapOOHAT HATpit0 Ta Horo po3unH. HeobximHo
0/ipa3y BUKJIUKATH JiKaps.

B pa3i oTpyeHHs KOHIIEHTPOBAHOIO HITPATHOK KHCJIOTOIO
3a00pPOHSETHCS BXKUBATH MOJIOKO 1 JKHPH.

OTpy€eHHS JIyraMu.

[Ipomonockat poOTOBY MOPOXKHUHY TEIUIO BOJIOI0. Bumnutu
3aimoM 4-5 CKJISHOK TEIUIOi BOJAM 1 BUKJIMKATU OitoBoTy. [loTim
BUIUTH TaKUil camuii 00’eM 2%-HOTro po34urHy OUTOBOI a00 1%-Hui
PO3YMH JIMMOHHOI KHCJIOTH 1 3HOBY BUKJIUKaTu OmtoBoty. Ilicis
IIbOT'O JIB1Y1 MPOMUTH HITYHOK YMCTOIO TEIJIOK BOJIOKO.

B pazi oTpyeHHsI rpaHyjiaMH TIIpPOKCHUAY Kaslito abo HaTpiio
HEO0OX1JHO HEralHO BUKJIMKATHU IIBUJIKY jaomnomory. Jlo ii mpuOyTTs
MOTEPIIOMY JalOTh IKOMOTa OIbIIIE BOJIM 3 MOJIOKOM, TPOMUBAIOTh
IIUTYHOK. 3a00pOHSETHCS 3aCTOCOBYBATH HEUTpaIi3yroUi 3acO0HU.
Otpyenns okcugoM kapoony (II)

Bauxatu cBike NOBITPS KIMHATHOI TEMIIEPATYpU, HAIIATUPHUI
CIIUPT 3 BATHOTO TammoHa. 3abe3neunTH crokiii. He pomyckatu
NEePEOXOJIOKEHHS OpraHizmy. JlJisi IbOro MOKJIACTH TEILII KOMIIPECH
70 pyK Ta HIr. B pa3i CUJIBHOTO OTPY€HHSI BAMXATH KHUCEHb. SIKIIO
NOTEPIUINA 3HEIPUTOMHIB, 3pOOUTH IITYYHE TUXAHHS.

OTpy€eHHS aMiaKOM.

Bauxatn cBike TMOBITpS KIMHATHOI TeMIIepaTypH, Iapy
PO30aBJICHOTO PO3YMHY OIITOBOI KUCJIOTH 3 BATHOT'O TaMITOHA.
OTpyeHHA aporo Opomy

Bauxatu 3 BarHOro TtammnoHa HamatupHuid coupT. [loTim
OPOMHUTH CIM30BI O0O0JIOHKM Hoca 1 ropina 2% PpO3UYUHOM
rizpokapoonary Hatpito. IlotepmiioMy MOXHa JaTh BHIIUTH
cycnensito okcuay MarHito (10r MgO Ha CKIISTHKY BOJIM).

Ilepwia oonomoza npu 00epicanni e1eKmpompasmu



[Ipu  onepxaHHl  erekmpompaemu,  SKIIO  TOCTPaKTATHN
3IMIIAETBCA B KOHTAKTI 3  EJIEKTPONPOBIIHUMHU YAaCTUHAMM,
HEOOXIJHO HEralHO BUMKHYTH €JIEKTpUYHUM cTpyM. He MoxkHa
JOTOPKATHUCS JI0 TOCTPAXAAJIOr0 HE3aXMIIEHUMHU pykamu (6e3
T'YMOBHMX PYKAaBHUYOK).
SIKmo mocTpaXkaaiuil BTPAaTHB CBIIOMICTb, ITICHSA BIAKIIOYEHHS
CTpyMYy MOTPIOHO HEraHO, HE YEKalouW MPHUi3Ay JiKaps, 3poOUTH
MITYy4YHE JUXaHHS.

3axoou de3neku 6 pasi cCnanaxy8anHs 1e2KO3AUMUCMUX PeYOBUH
[locyn, B sikomy crnanaxHyJya piauHa (OeH3WH, rac, anetoH, edip,
CIIUPT, OCH30J1), HAKPUBAIOTh CKIISTHOIO, (hapdopoBOIO MOCYIUHOIO
OibIIOr0 po3Mipy abo JAepeB’sHUMU jolleukamMu. KateropudHo
3a00pOHSETHCS 3ayBaTH MOJIYyM s1.
Poznuty Ha CcTOM 4YM MiAI031 PiAMHY, IO 3ailHsJIACs, 3aCUMNAIOTh
nmickoM a00 HaKpUBaIOTh KOBAPOI0. He HamaraiTecst racuTy Mojaym’ s
BoAor0. Ha Oumbmiii mJioIi, OXOIUICHOI MOXKEXKEI KOpPUCTyHTecs
BOTHETACHUKOM.
SKkio Ha MpalriBHUKY 3aropiBcs OJAr, MOro IMIBUAKO BKPUBAIOTH
KOBJIPOIO, 3AJIUIIIAI0YHU TOJIOBY BIAPUTOI. MOXKHA 31pBaTH Najlatounii
omsr abo HampaBUTH Ha HHOTO CTPYMIHb BOJU. AJie HaWKpalie
KadaTucs 1o Mmijyo31 4u mo 3emii. He mokHa pomyckatu, o0
NOTEpNIIniA O1raB, 30MBaB MOJYyM s PyKaMH, TOMY IO PyX PO3/1yBa€e
OJIYM 1.




JIABOPATOPHA POBOTA Ne2
Tema: Cknanui n1ad0pamopuuii  nOCyo 3a2ai1bHO20 ma
CneyiaibHO20 NPU3HAYEHHA, 3 €OHY8ANbHI RPUCMPOI.
Mema: O3unaiiomumucsa 3 mMapKkamu cKia, HOCYyOOM 3a2ai1bH0O20
ma cneuiaibHo20 NPUSHAYEHHA, AKUI 6U2OMOBTICHUI 3
Ub020 CKNa, i 001aCmMAMU 11020 6UKOPUCHAHHAL.

Ilocya 3araJibHOro0 NPpU3HAYEHHSI.

J1J1s1 BUTOTOBJIEHHS Ta0OPAaTOPHOTO MOCYAY 1 6aratbox MpuiaaiiB, sKi
BUKOPUCTOBYIOThCS B XIMIYHINA jabopaTopii, Hal4acTilie 3aCTOCOBYIOTh
ckJio. OCHOBHMMM BHMOTaMH JI0 XIMIKO — JIJADOPATOPHOTO CKJjla € XIMi4Ha
Ta TEPMIYHA CTIAKICTb.

Jlo XiMIiYHOro CKJSIHOTO TOCYAY 3arajbHOr0 TPU3HAYEHHS
YMOBHO MOXXHa BIJJHECTH TOW TMOCYJ, SIKMH 3aBXKId MOBUHEH OyTH B
naboparopii 1 06e3 SKOro HEMOXJIWBO MpoBecTH Oarato poOitr. lle -
CTakaHu, MPOOIpKH, KOJOM IUIOCKOJOHHI Ta KOHIYHI, JIMKA TPOCTI Ta
TUTUIBHI, IPOMUBAJIKH.

XimivHi cTakanm (puc.l) 3acTOCOBYIOTh JJisl MPUTOTYBAHHSI BOJHUX
PO3UYHHIB, PO3UMHEHHS XIMIYHMX PEYOBHUH, JJII MPOBEIACHHS y BOJIHUX
CEpelOBUINAX peakKiliil, o BIAOYBalOTHCS MPU KIMHATHINA TeMmIiepaTtypi i
OpU HarpiBaHHI, OCA/KCHHS PEUYOBMH 3 PO3YMHIB Ta BHUIAPIOBAHHS.
CrakaHu BUITyCKalOTh JIBOX THIB: B — Bucoki Ta H — HUBBKI, IBOX

BHUKOHAHB: 3 HOCHUKOM 1 0€3 HbOr0, HOMIHAJILHOI MIcTKicTIO 2, 10, 25, 50,
100, 150, 250, 300, 500, 750 1 1000mu1.

I ¥ ¥

Puc.1. Ximivni crakanmn

Broken — 1e crakaHuMKd 3 TPUILTIPOBAHUMHU KpPUIIKAMH, SKi
BUKOPUCTOBYIOTHCS JJIsl 3BaXKyBaHHSI JIETKMX PEYOBUH ab0 THX, IO A0Ope
BOMpAIOTh BOJIOTY Ta BYIJICKHCIHHN ra3. BumyckaroTbcs OIOKCH BHCOKI
(tun CB) 1 Hu3bki (CH), 3 mieunkamu 1 6e3 Hux (puc.2). brokcu 1 KpuIiku
0 HHUX TOBHUHHI OyTH B3aeMo3aMiHHUMHU. brokcu CB BUTOTOBISAIOTH
miametpom 20, 25, 30 1 40mm, BucoToro BigmosigHO 30, 40, 50, 65mMm.

brokcn tuny CH Bunyckaroth aiamerpom 32, 43, 58, 82MM, BHCOTOIO
50MMm.



IIpob6ipku — 11€ By3bKU MUIIHAPUYHOI a00 KOHIYHOT OpMU TTOCY
13 3aokpyrieHuM JHOM (puc.3). BoHum OyBaroTh pI3HOI BEJIMYUHU 1
JiaMeTpy, BUTOTOBJICHI 13 PI3HOTO CKJIa. 3BUYalHI JJabopaTopHi MPoOipKu
BUTOTOBJISIIOTH 13 JIETKOIUIABKOT'O CKJIA, aje JJisi OCOOJMBUX POOIT, KOJIH
HEOOX1HE HArpiBaHHS A0 BUCOKHUX TEeMIEpaTyp, MPOOIpKU BUTOTOBISIOThH
13 TyromiaaBkoro ckia abo kBapiry. I[IpoGipku BUKOPHUCTOBYIOTH JIJIsI
MPOBEACHHS TOJJOBHUM YMHOM aHAJITUYHUX 200 MIKPOXIMIYHUX POOIT.

Puc. 2. Brokeu Puc.3 IIpocra ta rpaayiioBana npo0ipku

Ko/0u — 11e HallO1IbII MOMMPEHUN XIMIYHUM TOCY/, KN IIUPOKO
BUKOPUCTOBYEThCS TiJ] dYac XIMIYHOTO aHalli3y, OCOOJMBO KOJOU
mictkictio 50, 100, 250mn 1 pigme 500 1 1000mn. Konbu OyBaroTh
miockooHH1 (tun IT), kpyrnogonsi (K), koniuni (tun Ku.). ITnockooonuni
Kon6u (puc.4) BUKOPHUCTOBYIOTHCA TMEPEBAXKHO JMJIsI TNPUTOTYBaHHS 1
30epiranHsi po3uuHiB. Kouiuni konou (konou Epnenumeiiepa) (puc.5)
3HAXOJSITh IIMPOKE BUKOPUCTAHHS B aHAJITUYHUX poOOTax (TUTPYyBaHHS),
TAaKOK MAlOTh BHUIIY TEPMOCTIMKICTb. BOHM BUKOPUCTOBYIOTHCS 1] 4ac
¢ipTpyBaHHA, s 30UpaHHS Ta BUIApPIOBaHHS (QuUIbTpaTiB. BoHu
OyBalOTh pI3HOI MICTKOCTI, 3 HOCHKOM 1 0€3 HBOTO, BY3bKOTOpJl Ta
HMIUPOKOTOPJII.

Puc.4. ILlinockononni koaou Puc.5. Koniuna kos0a Epiaenmeiiepa



Jlitiku. CxisgHi WKW~ 3arajJbHOrO  MPU3HAYEeHHS  OyBaloTh
nabopatopui (tun JI), mumuneni (tun JIJI), kpanensni (tun JIK) 1 gns
binbTpyBanHs (Tun JID), miiky 115 ykpoBoro BupoOHuiTBa (tum JIIT).

Puc.6. JlaGopaTopHi Jiliku Puc.7. KpaneabHi Jiliku

Jlabopamopni niiiku (puc.6) 9acTo Ha3WBAIOTHCA XIMIYHUMH a0o
IPOCTHMH JIifiKaMu, KoHyconoaioHoi ¢popmu (KyT KoHyca 60°) i3 3pizanum
JIOBCUM KIHIIEM 1 CIIY’>KaTh JJISI MIEPEIMBAaHHS PIAUH, 3 OJHOTO MOCYIy B
apyrui, s (UIBTPYBaHHS 3a JIOMOMOTOI BKJIAAHOTO GiabTpa, s
NepecUuriaHHd MOpolKIB B KojOu. IIpu mepenuBaHHl piAMHU B KOJIOY
PEKOMEHIYETHCSI MIXK JIIMKOIO Ta TOPJIOM KOJIOU BIIOKHUTH CMY>KKY Tarepy,
mo0 He OyJl0 TepMETUYHOCTI (IIPU TEPMETHYHOCTI MEepeIUBaHHS
3aTPYIHSIETHCA).

Jitiku onsa pinempyseanna MaroTh JOBIIUN KiHEIlb, HDK JJaOOpaTOpHi
niiikyu. BoHM Tpu3HavYeH1 B OCHOBHOMY JIsl aHAJIITHYHUX POOIT.

Kpanenvni niniku  (puc.7) UWIIHAPUYHI 1 TpymIonomaiOHl 3
npulnulioBaHUMHU TpOOKamMu, MPU3HAYEHI AJi JOJUMBAHHS PIIUHU [0
pEaKIMHOI CyMIIll HEBEJIUKUMH TOPIIAMH a00 1o Kparuisix. KpamenbHi
JIAKA BUTOTOBJISIFOTH 3 TOHKOCTIHHOTO CKJIa 1 B KiHII MarOTh JOBTY
TpyOKy. KpanenbHi JiKH AEKOIM CKIAAAI0Th YaCTUHY MPUIIATY, TOMY iX
KpIIATh Ha 1utidi B ropii kondu. BurorosnsawoTts mictkicTio 10, 25, 50,
100, 250 500mu.

Hinunoni aigku (puc.8) mpu3HAYEHI IS PO3AUICHHS PIAWH, sIKI HE
3MIIIYIOThCS, TIPU €KCTparyBaHHi. BoHn OyBaroTh MWIIHAPUYHI, KOHIYHI 1
KyJIeno/10H1, TpaayiloBaHl 1 HE rpaayiioBaHi, 3 OOKOBOIO TPyOKOIO Jis
BUPIBHIOBaHHSI TUCKY. BCi BOHM MarOTh MPUTEPTUH CITYCKOBUH KpaH.
CnyckoBuil KpaH IUIMIBHOLI JIIAKKM PEKOMEHIYEThCS MPUB’A3yBaTH a0o0
MPUTATYBATH 10 KOPITYCY JIMKU TYMOBUM KublieM. [Ipu po6oTi HEBenuKi
TIWIBHI  JIAKKA  00EpeXHO 3aKpIIUIIOITh, B JIamllll  J1abopaTOpPHOTO
METaJIYHOIO0 INTAaTUBY, a OUIBII MOMIIIAIOTh MK JBOMa KUIBISIMHU
71a00paTOPHOTrO MITATUBA, TPU I[LOMY HUKHS YACTHHA MIOBUHHA OMUPATHUCS
Ha KUIbIIE, JlaMeTp SKOTO TPOXHW MEHIIWN JiaMeTpa KU, a JlaMeTp



BEPXHBOTO KUIBI[A Ma€e OyTH TPOXHM OUIBIIUM BIJ JiameTpa jidiku. Ha
KUIBI IITaTMBAa HEOOXITHO HAJITH TyMOBY TpyOKy. IIpu 3amoBHEHHI
TUIUIBHOL JTiWKU 00’€M pIJIUH, SIKY HEOOXITHO pPO3AUIUTH, HE MOBUHEH
nepeBuiyBaTu 2/3 1i 3arajJbHOT MICTKOCTI.

%

Puc.8. dinunbHi didku: a) nuiIiHApUYHi; 0) KOHIYHI; B) rPymIonoaiOHi; r) 3 00K0B0O TPYOKOI0
1Jis1 BUPIBHIOBAHHS THCKY

1

hifunfu [

IIpomuBasku (puc.9) BUKOPHUCTOBYIOTH [Jii NMPOMHUBAHHS OCa/lIB
PO3YMHHUKOM ab0 PO3YMHOM, JJIS 3MUBaHHSA OcCadiB 3 QIUIBTPIB, I
30epiraHHs HEBEJIMKUX KIJIbKOCTEN NUCTUILOBAHOT BOJIH.

Yepes smom korey
[ ﬁyﬁae\/\nm bo3dyz

i Ny
H Yenez ami
Gounexa,

Puc.9. llpomuBanka

Iocya cneniajibHOTO NPU3HAYECHHS.

Jlo mocyay crneniaibHOTO MPU3HAYEHHS BITHOCATHCSA T1 MPEIMETH,
AKI BUKOPUCTOBYIOTBCSI 3 OJHIEIO TEBHOK METOK, HaNpHUKIA,
KPYTJIOAOHHI KOi0M, nedrierMatopu, XOJOAWIbHHUKHU, CKISIHKA Bynbda,
Tumenko, [pexcens, anmapat CokcneTa, KparneJlIbHHUII, KParIeBIOBIIOBAYI.

Kos0m BUKOpUCTOBYIOTH JJIsI TIPOBEICHHS PI3HUX OIEpariil:
BUMAPIOBAHHS, IEPETOHKHU, TUCTWISIT, CHHTE3Y, (PIIbTpyBaHHS.

Koniuni xonou (bynzena) BUKOPUCTOBYIOTh B TOMY BUMAIKY, KOJHU
GUIbTpyBaHHS TPOBOISATH 3 BUKOPUCTAHHSIM Bakyym — Hacoca. Komnba
(puc.10) mae TyOyc, SKMl 3HAXOAUTHCS B 11 BepXHIW dYacTuHi. TyOyc
3’€IHYIOTh 13 3alT001KHOIO CKJISTHKOIO 3a JIOTIOMOT'0I0 TYMOBOI TPyOKH, a




MOTIM 3’ €IHYIOTh 3 BaKyyM - HaCOCOM. B TOpj10 K0JIOM BCTABISAIOTH JIIHUKY,
3aKpilieHy Ha ryMoBiil mpooOiri. Konbu st GinbTpyBaHHS i BAKYYMOM
OyBaroTh pi3zHOI MicTkocti: 100, 250, 500, 1000 ta 5000Mma. Konbu
MOBUHHI BUTPUMYBATH 3JIMIIKOBUM TUCK 10 10MM pT.CT.

Puc. 10. Kos10u byn3ena 3 Ty0ycom aist GisibTpyBaHHA i BAKYyMOM

Konou «kpyenooonni (tuny K) (puc.11) BUTOTOBISAIOTH 13
CIeiaJIbHOTO TEPMOCTIMKOTO (HAMpHUKIaJ, IEHChKOT0) ckia. KpyrinogonHi
KOJIOH, K 1 TJIOCKOJIOHHI, OyBalOTh Pi13HOI €MHOCTI, 31 HUTi()OM Ha TOPII i
6e3 Hporo. Koiabu Takoro Tvmy BUKOPUCTOBYIOTH JJIS IEPETOHKH 1 pOOOTH
P BIJIHOCHO BUCOKIM TeMmepaTypi.

Wnup

~.

Puc.11. KpyriiogouHi ko/iou Puc. 12. Kon6a Kveabaans

Konou Kvenvoana (puc.12) maroth rpymonogiony ¢popmy ta J0Bre
ropjio 13 B3aEMO3aMiHHUMH KOHycamMu (BUKOHaHHsS 1) Ta 3
MWTHAPUYHUME TOpJioBUHaMH (BukoHaHHsA 2) mictkicTio 50, 100, 250,
500, 1000m. ). IX BUKOPHCTOBYIOTH [l BU3HAUEHHS a30Ty 3a METOJOM
Koenbnana. Taki k00U BUTOTOBJISAIOTH 13 TYTOIJIABKOTO TEPMOCTIMKOTO
CKJIa TUITY «ITIPEKCH.

Konou ona oucmunayii. JIyisi neperoHKu piJuH BUKOPHUCTOBYIOTH
criemianbHl KOJI0u, Hampukian koiaou Bropia, Kisiizena, ®aBopchkoro,
ApOy3oBa.



e )

o0

a) 0)

Puc.13. KoJiou 1151 neperonku: a) ko,16a Bropua; 6) kooa Kasiiizena; B) kojioa Apoy3oBa); r)
K0J10a PaBOPCHLKOrO

Haiibinpm momupeni koaou Bropua (puc.13a) mictkicTio Big S0mi
no 1+2n. Ile xpyrioqoHHI, TPYNIIONOI0HI KOJIOM 3 JOBTUM TOPJIOM, BiJ
SKOTO BIIXOAWTH IIJI KyTOM JOBra By3bKa IIapoBiABIAHA TpyOka. Lla
TpyOKka Moke OyTH po3TallloBaHAa Ha PI3HIA BIACTAaHI BiJ KyJi KOJIOH.
Konbu Bropiia, 1110 MaroTh MapoBiABIIHY TPYOKY, pPO3MIIIEHY OJU3BKO /10
KyJIl KOJIOU, MPU3HAYEH] JIS IEPETOHKHU PIAUH 3 BUCOKOIO TEMIIEPATYpPOIO
KUMiHHSI. HU3BKOKMIUISIYI pPIMHM TIeperaHsioTh B Koibax Bropia,
NapoBiJIBIIHA TPyOKa SIKMX pO3MIIIEHa OJMXK4Ye 10 BIJAKPUTOTO KIHIIS
ropJa.

[Tpu poGoTI B ropiio kodbu Bropiia repMeTHYHO BCTaBIISIIOTh TYMOBY
npoOKy 3 TEpMOMETPOM abo TepMOMETp Ha 1utidi, a 10 O0KOBOI TPyOKH 3a
JOTIOMOTOI0 TTPOOKK abo0 nuida mijg’ eAHYOTh XO0NoAWIbHUK. [IpoOku Ha
OOKOBY TpyOKy HaJIBalOTh TakK, 1100 KIHEIb TPYyOKHU, SKUM BXOIUTH B
XOJIOJIUJILHUK, BXOJIMB B HHOT'O HE MEHIIIE HikK Ha 4+5CM.

Konoa Knanzena (puc.136) Biapi3Hsa€eTbCs Bij kojiou Bropra tum,
mo i ropjgo Mae Bl IMUIKH, NPUUOMY OJHA Ma€ BIJABIIHY TPYyOKy
koniHuaroi gopmu. Konbu KistiizeHa BUKOPUCTOBYIOTH ISl TEPETOHKU
11 3AIMIIKOBUM TUCKOM. B ofHYy MKy KOJIOM MOMIIIAIOTH KaMmijsp JJIs
1o/iayi MoOBITPS, & B APYTy BCTABISAIOTH TepMomeTp. [lapoBiaBiaHy TpyOKy
3’€IHYIOTh 3 XOJOAUILHUKOM 3a JOTIOMOTOI0 TYMOBO1 ITPOOKH.

Konba Apoysoea (puc.136) — 1e BIOCKOHalIeHa Kkojiba KisiizeHa.
Taki ko10M MarwTh BHUCOKY nAedierMaiiiiiny 3aatHicTb. I[lpu poboti 3
K0J10010 ApOy30Ba BUKIIIOYAETHCS MOXJIUBICTh TMOMAaJaHHA PIAWHU 3
KOJIOM B mpuiiMad, TOMY IO JBa ropjia KojJOu 3’€qHaHi Mk cO0010, 1 y
BUIIAJIKy CIIIHEHHS PIIMHA MOMAaJIa€ B PO3IIMPEHY YaCTUHY 1 CTIKA€ Ha3a/ B
KOJIOY.

Konba ®asopcvkozo (puc.132) nonidna ngo konodbu Kisitzena, aue
Mae nediermarop.

I'pywionoodioni konou (tun I'p.) (puc.14a) BUKOPUCTOBYIOTHCA B
AKOCTi IpuiiMadiB NpM BaKyyMHili HeperoHmi. IX BHIyCKaloTh i3
B3a€MO3aMIHHUMHU KoHycaMu MmicTkicTio 10, 25, 50, 100 ta 250Mm1.




a

Puc. 14 Koaou: a) rpymonoaioHa; 6) rocTpoiOHHA 0JTHOTOPJIa; ¢) TOCTPOAOHHA TPUTOPJIa

I'ocmpooonni konéu 3 ogHiero abo Ouabie TopiaoBuHaMu (puc.146,
6) BUKOPHUCTOBYIOTHCSI B SIKOCTI MPUKMAaYiB MPHU MEPETOHII, a TAaKOX IS
CKJIAIHIIIMX oOmepalii (IpOBEAEHHS CHUHTE31B), B SKHUX OJHOYACHO 3
HarpiBaHHAM JO0OaBJISIIOTH SKYyCh PEUOBHHY, a TaKOX IPOBOJSTH
nepeMminryBanHs. KonOu  rocTpoJOHHI  JBOXTOpJl  BUTOTOBJISIIOTH
mictkicTio 50, 100, 250 ta 500Mmu1.

Kpaneabnuui (puc.15) npusHadeni ais noaaydi piAvuHU, HAPUKIA],
PO3UYHHIB 1HAUKATOPIB, KparisiMu. KpaneasHuIll BUTOTOBJISIIOTh MICTKICTIO
10, 25 Ta 50mmn 13 Xx1MI4HO cTiiKoro ckaa XC.

Puc.15. KpaneabHuii: a) 1J1s1 6araTopa3oBoro 103yBaHHsI; 6) 3 HOCHKOM; @) I
O0THOPA30BOr0 103yBaHHSI.

KpanuieBsioBiawBaui. J[Jis1 BIOBIIOBaHHS Kpameidb, 0 HECYThCS
napaMd  pIOMHA ~ NOpU  TEPEroHll,  BUKOPUCTOBYIOTh  CKJISHI
KparieBioBitoBadi (puc.16). Ilpu meperoHii piAuH KparwieBJIOBIIOBAY
HUKHIM KIHIEM MPUETHYIOTH 10 KOJIOW 3 KUIUISTYOIO PIAMHOI0, @ BEPXHIM
— 710 XOJIOJUJIbHUKA.

Dun 18

Puc.16. KpanieJioBjoBadi: a) 3 npsiMoio TpyoKoro, 0) 3 BiaBiaHo TpyoKoro mix kyrom 60°;
B) 3 BigBigHOI0 TPYOKOIO Mix KyTom 100°; r) Te came, o 0), aje 6e3 uLTida



Cxasaku [Apexcensi (puc.17) BUKOPHUCTOBYIOTH [IJIsi MMPOMHUBAHHS
raziB. JlJIss 1bOro B CKJISIHKY He Oinbliie, HiXK JO IOJOBHHH, HAJIUBAIOTh
BIIMOBIZIHY PiAuHY (BOAY, CYJb(aTHY KHUCJIOTY), MOTIM, T€PMETHYHO
3aKpUBIIM MPOOKY, M €AHYIOTh TPYOKy, fKa ITOXOAUTH N0 [HA, 3
moKepenioM rasy. IlpomuTuii abo BUCYyIICHUH ra3 BUXOJUTH 13 BIJBIJIHOI
TPYyOKHU.

Puc.17 Cxasinka JIpexcens Puc. 18 Cxkasuku Byaspa Puc.19 Ckasuku Tumenko

Cxasnku Byasda (puc.18) 3 naBoma abo TpromMa ToOpIamMu
BUKOPUCTOBYIOTHCS 3 TIEIO K METOIO, 1110 1 CKIISTHKH J[pekcens. 11 ckistHku
MOYHa TaK0X BUKOPUCTOBYBATH ISl OJCP>KaHHS ra30nmogi0HUX MTPOIYKTIB
1 B IKOCTI 3aM001’KHOTO MTOCY 1y JJIsl BOJAOCTPYMEHEBOI'O HAacoca.

Crassukn Tumenko (puc.19) Biapi3HAIOTHCS Bij CKISHOK Bynbga
THM, [0 MAIOTh MEPETOPOJKY, 110 PO3JAUISE CKISHKY Ha JBI YaCTHHU, SKI
CIOY4YaroThcsl MK c00010. CKISIHKM THIIEHKO BUKOPUCTOBYIOTH JIst
IIPOMUBAHHS Ta BUCYIITyBaHHS Ta3iB.

HMedaermaTopu abo Hacaaku i guctwali — (puc.20)
BUKOPUCTOBYIOTh U1 PO3AUIEHHS CyMIlIl PIIMH, TEMIEPATYpU KUMIHHS
AKUX CHJIBHO PIi3HATECA MK coboro (Ha 40+50°C). Bouu OyBaroTh
HaWPI3HOMAHITHIIIUX (OPM 1 pO3MIpIB: SJIUHKOBI, KYJIbKOBI1, HUJIIHIPUYHI
3 HAcaJkow. 3 HHUX HalOUIbII BUKOPHCTOBYBAaHI — SUIMHKOBUU
nednermatop Ha unmidax. Ilpu poboti 3 nmedaermaropamu Tpeba OyTH
00epeXHUMHU, 00 BOHHM JIETKO JIaMaIOThCHI.

Puc. 20. leprermaropu: a, 6) KyJbKOBi; B) SINHKOBI; I') 3 HACAIKOIO



Xogoauabuuku. CxisHl 1a00paTOpHI XOJOIUIBHUKU TPU3HAYCHI
JUIsL KOHJEHCAIlll Ta OXOJO/KEHHs Tra3iB 1 mapiB. [lpu mneperoin
BUCOKOKMIIIAUUX PigMH  (ty,; >160°C) BUKOPHCTOBYIOTH HOGIMpPAHI
xo100unvnuku (puc.21a). lle noctatHbo AOBT1 TPYOKH 3 TOHKOCTIHHOTO
ckia, niamerpoMm 10 — 20mMm. TpyOKy MOkKHA 3aKpIIUTIOBATH B TOPJIi KOJIOU
3a JOIIOMOTI'0X0 MPOOKH a00 MPHUIIASTHOT'O CKIISTHOIO IuTida.

IIpy meperoHni HU3BKOKHIUIAYHX PigMH (tg, <160°C) 3BHYaiiHO
BUKOPUCTOBYIOTh HU3XiAHI TpsiMi BOJSIHI Xoa00unbhuku Jlidixa — tin
XIIT (puc.216), B AkuX OXOJOKYyHOUa BOJia 3 BOJOIPOBIJHOIO KpaHy
MOCTYTA€ 4Yepe3 HUXKHIA BIIPOCTOK XOJOAMJIBHOI COPOYKH 1 BUXOAUTH
yepe3 BEepXHil BiapocTok. HeoOXigHO ciijKyBaTH, 100 MOTIK BOJAW HE
nepepuBaBcs. [Ipu BuOOpi XojoawIbHUKA HEOOXITHO BPaxoBYBaTH, IO
YUM HIDKYa TeMIlepaTypa KHUIIHHS PIAUHU, SKY T[EPEeTaHsioTh, TUM
JOBIIMA  MOBHHEH OyTHM  XOJOAWIBHUK. XonoawibHuku  JliGixa
BUITYCKalOTbCsI 0€3 KOHYCIB 1 3 KOHYyCamu, 3 JIOBKHUHOI OXOJIOJKYHYO1
copouku 100, 200, 300, 400 1 600MMm.

[Ipu HarpiBaHHi JIETKUX PIAWH BUKOPUCTOBYIOTH PI3HI THUIHU
000pOMHUX __ X0100UbHUKI@ 13  30BHIIMIHIM  Ta  BHYTPIIIHIM
OXOJIOJKEHHSIM. XOJOAWIBHHUKY 3 TIPSIMOIO TPYOKOIO BUKOPUCTOBYIOThH SIK
HU3X1JH1, B SKOCTI 000POTHUX BOHU MaJIO€(PEKTUBHI.

Kynbkoei xonoounvnuxu (Anina)- tun XIII (puc.216) 13 30BHIIIHIM
OXOJIOKEHHAM 3 4+8 KyJbKaMu BUKOPHCTOBYIOTh B SIKOCTI OOOPOTHHUX
Opy HarpiBaHHl 1 KUIISATIHHI piguH. Yepe3 KylbKOBI XOJOJUIBHUKH
3py4yHO BBOJUTH B PEAKIIHHUM TIOCYJ] PEUOBUHH, IO CHOPUSIIOTH
PIBHOMIPDHOMY KHITIHHIO, JOJIMBAaTA PiAMHU a00 MpPOMyCKaTH Ta3yBaTl
PEYOBUHH.

Puc.21. Xogaonuabuuku: a) noBirpsinmii; 6) Jlidixa; B) KyabkoBuii (AJjiiHa); r) 3Mi€eBUKOBHIA i3
30BHILIHIM 0X0JI0:KeHHsIM; 1) JlampoTra

3miceukosi xon00unbHuKuU 13 306HIWHIM 0X0100)cenHam (puc.212)
BUKOPUCTOBYIOTh TOJIOBHUM YMHOM SIK HU3X1JIH1, 0COOJIUBO KOJIU MOTPIOHO



KOHJICHCYBATH TapH JIETKOJETKUX PIAUH, SKI MOCTYNalTh 3BEpXy BHU3. B
TaKOMYy BHUMAJKy KOJOYy JUIsi MEPErOHKH 3a JOMOMOTOI CIeliadlbHUX
3TUHIB 3’ €IHYIOTh 3 My(DTOIO XOJIOJUILHUKA.

3micsuxosi xonoounvnuxu Jlampoma (puc.210) 3 BHYTPIIIHIM
OXOJIOKEHHSM BUKOPUCTOBYIOTHCA SIK HU3X1/IH1 1 00OOPOTHI.

Hacanku st ekcrparyBaHHsi. [[ns eKkcTparyBaHHS TBEpJUX
PEYOBHUH 1 PEYOBHUH 3 PO3UMHIB BUITYCKAIOTh Hacaaku (puc.22) HaCTYIHUX
tuniB: HET — nans ekctparyBanHs TBepaux pedoBuH, HET® — nnsa
EKCTparyBaHHs TBEPAMX PEYOBUH 13 BIASTHUM (DUIHTPOM, HOMIHAJIBHOI
mictkocti 500mn; HETB — nns ekcTparyBaHHS TBEpAUX PEYOBHUH 13
BCTaBHUM CKJIssHUM (iaeTpoM; HEP — mist ekcTtparyBaHHST peuyOBHH 3
po3uuHiB; HEPB — s ekcTparyBaHHsI p€UOBUH 3 PO3YHMHIB 13 CKISHUMU
JiikaMu. B aHaMITHYHIA TPaKTULl Hal4acTilIe BUKOPUCTOBYIOTh HACAKY
JUISl €KCTparyBaHHs TBEPAUX PEUOBUH (HAMPUKIAMI, JIsl BUSHAYEHHS KUPY
3a CokcieTom).

Puc.22. Hacaaka uisl eKCTparyBaHHs

CknsHl  BOHOCTpyMeHeBi Hacocum (puc.23) — npunagu, 3a
JOIIOMOT 010 SIKUX MOKHA CTBOPIOBATHU 3BMYAMHUI BAKYYM 0 SMM PT. CT.
[X BUKOPUCTOBYIOTH /I NPUCKOPEHHs (PilIbTPyBaHHS, IPU MEPErOHL s
CTBOPEHHS BAKYyMY HaJl KUIUISTYOIO PiIMHOIO.
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Puc. 23 BogocTpymenesi Hacocu: a) Illorra, 6) Beruess




EKcHKATOpPH BUKOPUCTOBYIOTH JUISl BHUCYIIIYBaHHS PEYOBUH TMpHU
atMoc(pepHOMY THCKY 1 MiJI BAKyyMOM MpH KIMHATHIH Temmeparypi, a
TaKoX JyIsi 30epiraHHs pPEYOBHMH, fAKI JIETKO TMOTJHWHAIOTH BOJY.

ExcukaTopu miapo3auIsioTh Ha 3BUYAiiHI 06e3 kpaHa (puc.24a) 1 BaKyyMHI
(puc.2406).

Puc.24. Excukatopu: a) 3BU4aiinuii, 6) BAaKyyMHi

Mimanku ckisiHi (puc.25) BUKOPUCTOBYIOTH JJIS TEPEMILTYBaHHS
peakuiiHol cymimi B KoJOl. K0 mnepemillyBaHHS MPOBOISATH ¥y
BIJIKPUTOMY TOCY/Il, TO MIIIAJIKy MPOIYCKAIOTh Yepe3 MpoOKy 3 OTBOPOM,
Ky 3aKpIIUIIOIOTh B Jamnill ITATUBY. SIKIIO MEPEMIIIYIOTh B 3aKPUTOMY
TOCY/Ii, TO MILIAJIKY IPOITYCKAIOTh Yepe3 CrELIIbHIM 3aTBOP.

li
|
D O LU SN

Puc.25. Criusini Milajaku

3’eaHYBaJIbHI €JIEMEHTH.

Jlnst 30upaHHs pi3HUX JIAOOPATOPHUX amapariB 1 YCTAHOBOK, ISt
repMerusanii  1adopaToOpHOro MOCYJly MIMPOKO BUKOPUCTOBYHOTHCS
3’€IHyBaJbHI elleMeHTH Ha nutidax. [lepen mouyatkom poOOTH, B MpoIleci
30MpaHHs YCTAaHOBKHM HUTI(U PEKOMEHAYETHCS 3MallyBaTH PIBHOMIPHUM
TOHKHUM IIapOM Ba3elliHy a00 BAKyyMHOI'O MacTHIIA.

Ilepexoau mpsimi Ta 3irHYTI (puc. 26) BUKOPHUCTOBYIOTH B IIPOIIEC]
3’€¢JHAHHS JeTajedl YCTaHOBOK JJIA MEpexXoAy BiJ OJHOIO PO3MIpy
CTaHJIapTHOTO 1uIi(a 0 1HIIOTO.




Puc.26. [lepexoau: a) 3 0AHi€I0 rOPJIOBUHOIO; 0)3 OJHIEI0 TOPJIOBHHOIO i BIIBOA0OM; B) 3 OJIHi€10
rOpJIOBHHOI BUTHYTHIA; T') 3 IBOMA MapaJieJJbHUMH FOPJIOBHHAMM; /T) 3 IBOMA TOPJIOBHHAMH
i KyToM; €) 3 TphOMa napaJieJisHUMHU FOPJIOBHHAMH

JI1st cionmydeHHsT €JIEMEHTIB JJa00OpaTOPHUX YCTAHOBOK IMiJ IEIKUM
KYTOM BUKOPUCTOBYIOTH CKJISIHI 3rHHH i1 KyToM 75, 90 i 105° (puc.27).

Puc.27. 3runu: a) mix kyrom 75°3 1Boma kepuamu; 6) mix kyrom 90° 3 kepuom i mydroro; B)
mix kyrom 100° 3 kepHoMm i mydToro.

Kepun i My 3 npsMuMu 1 BUTHYTUMH BiAPOCTKOM (puc.28)
BUKOPUCTOBYIOTHCS JUISl 3’ €HAHHS PEAKIIMHOTO MOCYIy 3 MOCYJIOM IS
norJIMHaHHS a00 BiJIBEICHHS Ta3iB B aTMOcdepy.
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Puc.28. Kepnu (a) my¢rTn (0) 3 npsiMuM i BATHYTHM BiIPOCTKOM

Jlns mepeHocy KOHACHCATY BiJ XOJOAWIBHUKA 0 MpUAMada Mmpu
NEPErOHI[l BUKOPUCTOBYIOTh AJOHKI (puc.29). 3’eqHaHHs XOJOAWIbHUKA
3 oAHUM abo0 JBOMa TNpuiiMayaMyd TIPU TMEPEroHIll IMiJi BaKyyMOM
3MIMCHIOIOTH 3a JIOTIOMOTOI0 aJIOHXKa «IMaByK» ab0 ajloH)Ka B KOMIUICKTI 3
«maBykoM» (puc.292).



Puc.29. Anonxi: a) BUrHyTHii; 0) BATHYTHH 3 BIIPOCTKOM; B) NPSIMHUH 3 BiIPOCTKOM; I)
AJIOHK B KOMILIEKTI 3 «ITaBYKOM»

IIpu TeperoHIli peyoBHMH 4YacTO BHKOPUCTOBYIOTH HACAAKH. Ix
BUITYCKAIOTh JIBOX THIIB: 3 OJIHIEI0 TOPJIOBUHOIO - Hacajka Bropia
(puc.30a) nJis meperoHKy peuyoBUH MPpU aTMOC(HEpPHOMY TUCKY 1 HaCaAKH 3
JIBOMA TOPJIOBMHAMU ISl IEPETOHKU PEYOBUH I BAKYYMOM - HACaJKu
Knsiizena (puc.300).

Puc.30. Hacagku AJ1s1 meperoHKu: a) 3 OHI€I0 ropJIoBMHOI0 (Hacaaka Bropua); 6) 3 1Boma
rop;ioBuHamMu (Hacaaka Kusiizena).

[Ilo6 3amo0irT JOCTymy BOJIOTHM MOBITPS 1O BMICTY NpPWIaAlB,
3aCTOCOBYIOTh XJIOPKaJbIi€BI TpyOku (puc.31), 3amoBHEHI HaiyacTimie
XJIOPUJIOM KaJbIlii0 a00 1HIIIOI0 PEUYOBUHOIO, IKa BOMpA€E BOMY.

Pﬁé.31 XJ1opkaJbli€eBi Tpyoku: a) np(;cfi; 0) U-nionioHi

TBepauii MOraWHAY BHOCSATH Y BUIUIIAL 3€peH aiamMeTpoM 1-+2Mm,
3alOBHIOIOYM HUM TpyOkKy Ha 1+1,5cM Hmxkde BifBiaHOI TpyOku. B
MICIISIX BXOJy 1 BUXOJly Ta3y, 1100 3aKpIMUTHU Iap MOrIMHAaYa, MOMIIaloTh
HEBEJIMKUM TAMITOH CKJISTHOI BaTH. XJIOPKAJBIIEB] TPYOKH M1 €THYIOTH J0



PEaKIIMHOTO MOCYIy 3a JOTIOMOTOI0 T'yMOBOI TpyOKH a00 3a JOIOMOIOIO
3’€IHYBaJILHOTO €JIEMEHTY 13 LT1POM.



