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Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOapToM Bbiclwero obpasoBaHusa no Hanpasnexwuto noarotoBkn 18.03.01 Xumudeckas TexHomnorus, yTBepXaeHHbIM
npukasom MuHncTepcTBa obpasoBaHus n Haykum Poccurickon ®epepauunn ot 07.08.2020 r. Ne 922

CoctaButens (u):
OOKTOP XMMUYECKUX Hayk, 3aBeayownin kadenpon CawwHa Enena CepreeBHa

Ot kadenpbl cocTaBUTENS: CawwuHa EneHa CepreeBHa
3aBegylowmin - kKadpegpon  XUMUYECKMX TEXHOMOMMN UM,
npod. a.a. xapxaposa

OT BbINycKatoLen kadenpbi: CawwHa Enena CepreeBHa
3asegytowmin kadeapon

MeTogunyecknii otgen: Makapenko C.B.




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb auncuunnuuHbl: ChopmupoBaTb KoMMneTeHumn obyvatowierocsa B obnact xvmum pactsopuTenen,
No3BONALLME peann3oBaTh 3HAHUSA CBOWCTB pacTBOPUTENEN B peLleHnn npodeccmnoHarnbHbIX 3agay

1.2 3agaum gcuMNInHbLI:

PackpbiTb B3aMMOCBSA3b CTPYKTYpbl pacTBopuTenen C pacTBOPSALENn CnOCOOHOCTbIO M MpUHUMNBLI nogbopa
pacTBopuTenen Ons TEXHONOrM4Yecknx npoueccoB. [1o3HaKoMUTL 0ByvatoLerocs ¢ XapakTepUCTUKaMM TOKCUYHOCTU
opraHn4yeckux pactesopuTenen, cnocobamu nonyyeHms n obnacTsiMm nx npUMeHeHus

1.3 Tpe6oBaHusA k NpegBapuTeNbHOM NOAroTOBKe O06y4aloLerocs:

MpeasapuTensHas NOAroToBka npeanonaraeT co3gaHne OCHOBbI ANA (POPMUPOBAHMSA KOMMNETEHLNIA, YKa3aHHbIX
B M. 2, NPU U3YYEeHUN OUCLIUNIIVH:

KonnongHas xumma
OpraHunyeckasi Xmmusi
AHanuTtudeckasa Xxummst u PU3MKO-XMMNYECKME METOObI aHanmaa

2 KOMMNETEHUMN OBYYAIOLWEIoCsA, ®OPMUPYEMBDIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlMK-5: CnocobeH ocyLlecTBNATbL 3KCNepUMeHTanbHble UCCNefOBaHUA U UCNbITAaHUA NO 3aJaHHON MeToAuKe,
NpoBOAUTbL HAbNMIOAEHUSA U U3MEePEeHUs C y4eTOM TpebGoBaHUI TeXHMKN 6e3onacHOCTU, obpabaTbiBaTb U
WHTepnpeTMpPOBaTb 3KCNepUMeHTarnbHble AaHHbIe
3HaTb: 3HaTb OCHOBHbIE XapaKTEPUCTUKM OPraHNYECKMUX pacTBOPUTENEN pasHbIX KNaccoB, nabopaTopHyto annapaTtypy 1

METOAMNKM UCMbITAHUIA N KOHTPOJIS! KAYeCTBa pacTBoOpUTEnem

YmeTb: [poBOAUTL SKCMEPUMEHT MO PaCTBOPEHUIO BELLECTB B OPraHMYECKUX M HEOpraHMYecKUX pacTBOPUTENSX B
nabopaTopHbIX YCIIOBUsIX; BbIOMpaTb COBPEMEHHLIE METObI UCNbITAHWUIN N OLLEHKN UX CBONCTB.

Bnagetb: HaBblkamy npoBedeHMst (PUBNKO-XMMUYECKMX WUCCrenoBaHWiA anst onpefeneHus  ouanko-XMMU4eckmnx
NCMbITAHU CBOWCTB pacTBOPUTENEWN, MCNONb30BaHUS MeTOA0B 06paboTku U aHann3a AaHHbIX.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HavnmeHoBaHWe u cogepxkaHue pasaernos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ons 3A0)

KoHTakTHas

pabota

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHoBaLU.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pazgen 1. ®u3uko-xMmMun4yeckme OCHOBbI
noBefeHns pacTBopuTenen

Tema 1. BBegeHue. KonunyectBeHHas
OLeHKa pacTBOPMMOCTH,
TepmogmMHaMu4eckmne ycrnosus
ctabunmsaunm pacTBOPEHHbIX BELLECTB.

Tema 2. OUBNKO-XMMUYECKME  OCHOBBI
noseaeHus pacTBOpUTENEN.
Bsanmopgenctene mexay pactsopuTtenem u
pacTBOPEHHbIM BEeLLleCcTBOM,
MEXMOJIEKYNSAPHbIE CUMbl B3anMoaeNncTBUS:
OpPWEHTALMOHHbIE, WHOYKLMOHHbIE,
ONCMNEePCUOHHbIE, BOJOPOAHOE,
rmgpocobHoe B3anmoaencTeums.
JlabopatopHaa pabota. OnpegeneHue
BELLEeCcTBa N0 ero pacTBOPMMOCTH

Pasgen 2. Knaccudmkauma pactsopurtenemn

Tema 3. OcHoBHbIE cnocobbl
Knaccudukaumm pacTBopuTenen (no
XUMUYECKUM Knaccam, cocTasy,
PU3NKO-XMMUNYECKNM cBOWCTBaM,
KMCNOTHO-OCHOBHbBIM CBOWCTBaM, JOHOPHOM
cnocobHOCTHN).

JTabopatopHas paborTa. OaHo- "
MHOFOKOMMOHEHTHbIE PACTBOPUTENMN.

Tema 4. O3kcnepuvMeHTasnbHble MeToAbI
onpegeneHus OCHOBHbIX
PU3NKO-XUMNYECKNX CBOWUCTB
pacTtsopuTenemn

labopatopHble paboTtel. OnpeaeneHue
TemnepaTypbl  kuneHus.  OnpepgeneHuve
OTHOCUTENBLHOM NIIOTHOCTW. Ounctka
pacTBopuTENEN. KoHTponb KayecTBa
pacTeopbuTenein

Tema 5. ToKCMYHOCTb M 3KOnorm4yeckas
OonacHoOCTb pacTBOpUTENEN.

JTabopatopHas paborTa. OcCHOBHble
XUMUYECKMEe CBONCTBA PacTBOPUTENEN.

Pasgen 3. [lonyyeHune, cBoucTBa W
npUMeHeHne pacTBOpUTENEen OCHOBHbIX
KnaccoB

Tema 6. YrneBogopogHble pacTBOPUTENMW.
Obwas xapaktepucTvka YrrneBoAopOaHbIX
pacTtsopuTenen, nosnyyeHue.
Xapakrepuctuka MPOMBbILLIIEHHO
BbIMyCKaeMbIX yrrneBoAopPOaHbIX
pacTBopuUTENEN. Tokcn4HoCTb n
3KOIornyeckas onacHocCTb.

JlabopaTtopHble paboThbl. CuHtes
pacTBOpUTENS. XumMmunyeckas yncTka
ofexabl C MOMOLLbIO PacTBOPUTENEN.

Tema 7. ["anoreHyrneBoopoAHble
pacTBopuUTENMN. Xnopyrnesogopogel.
dTOpXnopyrnesogopoabi.

ra

8,75

ra




Tema 8. Kucnopoacopepxatime
pacTtBopuTenu. CnmpTbl 1 deHonbl. KETOoHbI.
KapboHoBbIe KMCMOTBI M UX NPOM3BOLHLIE.
Odupel. 2 1
JlabopaTopHast pabota. OnpegeneHue
pacTBOPMMOCTM MOMSIPHOrO BellecTBa B
pasnun4yHbIX PacTBOPUTENSIX.

Tema 9. PacTtBoputenu B OpraHM4eckom
XUMUM U XUMUYECKOW TEXHOOMN
NabopatopHble paboTbl. PacTBopmmoCTb
CYHTETUYECKMX KapboLenHbIX MNOonMMepoB.
PactBopmmocTb Lenmnoosbl " ee
NPOV3BOAHbIX.

20

ra

WUtoro B cemecTpe (Ha kypce anga 3A0) 17 17

73,75

KoHcynbTauum 1 npoMexyTodHas

aTTectauusa (3aver) 025

Bcero koHTakTHas paboTta n CP no

aucuunnvHe 34,25

73,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM MiaHOM He NpedycMOTPEHO

5. ®OHA OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHNA pe3ynbLTaToB oGyyeHus

5.1.1 NokasaTenun oueHnBaHUA

Koa
KOMMeTeHLUN

lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00yyYeHus

HanmeHoBaHne oueHOYHOro
cpeacTea

Mepeuncnser Kraccobl pacTteBopuTenen 7

annapartypy.

OrIK-5 MopBupaeT pacTeopuTenb ANs 3aaHHOO BELLEeCTBa B 1abopaTopHbIX
ycnoBsusix, BolbupaeT MeTobl UCNbITaHWUIN pacTBOPUTENS.
MpoBoANT 3KCMEpMMEHT MO onpedeneHuio CBOWCTB pacTBopuTenen,

UX OYNUCTKEe U DACTBODEHWIO 3a1aHHbIX BellleCTB

nx OCHOBHbIe
XapakKTepucTtukn, HasblBaeT MeTOAMKM UX OLUEHKU U He06xo,qmmy+o

Bonpocebl ans YCTHOTIO
cobecenoBaHus
MpaKTVKOo-0pUEeHTUPOBaHHbIE
3agaHusa

5.1.2 Cuctema 1 KpuTepumu oueHUBaHuA

Kputepuun oueHnBaHnsa cphopMMpOBaHHOCTU KOMMETEHLNIA

LWkana oueHnBaHUs
YcTHoe cobecenoBaHue

MucemeHHas paboTa

O6yvatowwmiics nokasbiBaeT
BCECTOpoHHee UK rnybokoe  3HaHue
OCHOBHbIX 3aKOHOMepHOCTEWN

B3aMOCBSI3M CTPYKTYpbl pacTBOpUTENSI 1
pacTBOPSAIOLLEN  CMNOCOBHOCTU, MOXeET
0OBACHUTL OCHOBHblE
PU3MKO-XUMMYECKME NPUHLUMMBLI Nogdopa
3auTeHo pacTBopuTenen W WX 3HadeHwe Ans
nocriegytoLien npogeccroHanbHom
[esATeNbHOCTY; 3HaeT Knacchbl
pacTBopuTenen, MeTodbl UX NOMyYeHns n
0COBEHHOCTU NPUMEHEHUSI, TOKCUYHOCTb.
Xopoluee 3HaHWe 1 BriageHne metogamm
W CpeacTBaMy peLUeHUss NPaKTUYECKMX
3agav

O6yyawmiics He MMeeT [OCTaTOYHOro
YPOBHSI 3HAHUSA OUCLIMNITUHBLI; HE MOXET
copmynupoBaTb OCHOBHblE Kraccsl
pacTBopuTenen; gonyckaeT npu OTBETE
Ha 3a4yeTe CYLIECTBEHHbIE OLUMOKM U He
MOXET YCTpaHuTb WX Jaxe oA
PYKOBOACTBOM npenogaeartens.
HeymeHune pelaTtb npakTuyeckue 3agaum

He 3auteHo




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMPOBKM BONPOCOB

Cemectp 6

Mpouecc pacTBopeHusi, conbBaTauusl, ycroBms ob6pasoBaHus pacTeopa

Crtpyktypa pactBopa. ConbBaTtHas (rugpatHas) obonoyka

Buapl B3anmogencrtams Mexay pacTtBoputenemM n pacTtBOpeHHbIM BeLWeCTBOM.

OpvieHTaLUMOHHbIE B3aUMOAENCTBUS PACTBOPUTENS C PACTBOPEHHbLIM BELLLECTBOM.

WHAOYKUMOHHBbIE B3aMMOAENCTBUSI PaCTBOPUTENS C PACTBOPEHHbLIM BELLECTBOM.

,D,MCI'IepCVIOHHbIe B3aMMOLENCTBUSA pacTBoputena ¢ pacTtBOpPpEeHHbIM BELLECTBOM.

BoaopoaHble cBsA3M B cucTeMe "pacTBOPEHHOE BELLECTBO - pacTBOpUTENDL"

[oHOpHO-aKLenTopHble B3aUMOAENCTBUS paCTBOPUTENSI C PACTBOPEHHbLIM BELLLECTBOM.

Ol |N|o|O|R_|WIN]|EF

Cnocobbl knaccudoukauum pacteoputenen

Knaccudukaums pactsoputenen no guanko-xmumMm4eckMMm CBOMCTBaM (TemnepaTtype KUneHusl, BA3KOCTH,
3NeKTPONPOBOAHOCTH)

(=Y
o

Knaccudpmkaumsa pacteoputerneii no Temnepatype kuneHusi. OcobeHHOCTU onpeaeneHms TemnepaTtypbl

11 -
KnneHuna ana cMecu pacrtsoputenen.

12 Knaccudukaums pactsoputenen no BaA3kocTu. Mpmnbopbl n cnocobbl n3amepeHns BA3KOCTH

13 Knaccudukaums pactsoputenen no 4yncrny komnoHeHtoB. CmelleHne pactsoputenen. MnkcoTponHbin psa

14 Knaccudukaums pactBopuTenen no XMMmM4ecknum Knaccam.

15  |ToKcuKoMorMyeckme xapakTepucTuky pacteopuTenei

16  |MoxapoonacHoCTb pacTBOpUTENeN, KnaccudukaLlys Nno BoCnnaMeHseMocTy

17  |Okonorunyeckas onacHoCTb, CBsi3aHHas C UCMOb30OBaHWEM pacTBoOpUTeEnein

18 YrneBogopoaHble pactBoputenu. NMpombilneHHbIe CNocobbl NONyYeHus.

19 |YrnesogopoaHble pacTBOPUTENM, CBOMUCTBA, NPUMEHEHME.

20 |XnopyrneesogopoaHbie pacTBopuTenu. MNMpoMbiLLneHHble cnocobbl NonyYyeHust

21 XnopyrnesogopoaHble pacTBOPUTENN, CBOWCTBA, NMPUMEHEHME.

22  |HexenaTtenbHble peakumu XNopyrneBoaopoaHbIX pacTBopuTeneit (TMaponusa, okucneHue)

23  |®dTopyrnesopoponHble pactsoputenu. MonyyeHue, CBOWCTBA, NPUMEHEHNE.

24  |Kncnopopgcogepkalume pacTBOPUTENN - CINPTLI U PeHOrbI. MNPOoMbILLNEHHbIE CNOCO6bI NOMyYeHUs.

25 CnunpTbl 1 heHONbI B KA4YEeCTBE pacTBOpUTENEl, CBOMCTBA. [puMeHeHune

26 chnopop,conepx(au.l,me pacTBoputenu - anbaernabl, KETOHbI. |-|p0MbILLIJ'IeHHbIe cnocobbl nony4yeHua.

27 Anbgernabl U KETOHbI B Ka4eCTBE pacTBOpUTENEN, CBOMUCTBA, MPUMEHEHNE

Kncrnopoaconepxallve pacTBOpUTENU - KAPOGOHOBLIE KUCHOTbI M UX NPOU3BOAHbIE. [pOMbILLNEHHbIE CNOCOObLI

28
Mony4eHus.

29 Kap60HOBbIe KMCNOTbl U X NPOU3BOAHbIE B Ka4YeCTBe paCTBOpMTeﬂeVI, CBOWNCTBA, npuMeHeHne

30 MeToabl onpeaeneHns PrU3nKo-XxMMmMYecknx CBOMCTB pacTBopuTenen

5.2.2 TunoBble TeCTOBbIE 3afaHuns

He nNpeaycMOTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3aAaHus (3apayn, Kemchbl)

1. W3 npeanoxeHHbIX pacTBopuTener (Boda, aueToH, XropodopM, AnbyTunoBbIi 3dup) Bblibepute
pacTBopuTenb ANS TpyaleTaTLennonossl.

2. lMpepnoxute BO3MOXHblE COCTaBbl OMHAPHLIX pacTBOpUTENnen U3 cnegyowero psga: Boga, Xrnopodopm,
YKCYCHas KUCMOTa, YeTbIPEXXITOPUCTLIN yriepoa?

3. MNpegnoxuTe MeTo BbISBNEHUS B YrNeBOAOPOAHOM pacTBopuTene HenpeaenbHbIX COegUHEHUI.

4. OBocCHyViTe BbIOOP pacTBOPUTENS A8 yOANEeHUS C OOeXAbl: a) NATEH 3amacnuBaTens;. 0)NsaTeH pXXaB4unHbl; B)
3aCOXLUMX YEPHWTT.

5. MNpegnoxuTe cnocob nony4YeHns M30aMuNoBOro cnupTa, Boibepute cbipbe, HanULWMTE ypaBHEHUS peakuni.



5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (MnNKN) NpakTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NpoBeAeHMM TEKYLLLETO KOHTPOIS YCNEBAEMOCTM U NMPOMEXKYTOYHOM aTTecTauumn oby4vatoLmnxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

B0o3MOXHOCTb MONb30BaTLCA CNPaBOYHbIMU Tabnuuamu, KanbKynsaTopom, nabopaTtopHbIMU TETPAAAMU.
Bpewmsi Ha nogroToBky oTBeTa no 6unety 60 MUHYT.

NHasa

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

AsTop

3arnasue

MN3paTenbcTBo

lon nspaHua |

Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

Osankosa, T. 1O. MNpumeHeHne npoadykToB| CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
OCHOBHOIO n MeTepbyprekui 0p.ru/102550.html
He(PTEXMMMNYECKOrO CUHTE3a. rocyaapCTBEHHbIN 2019
Monumepsl 1 pacTBopuTENHU yHuBepcuTeT
NPOMBbILLIIEHHbIX
TEXHOOMMN 1 an3anHa
Osnkosa T.1O. MpumeHeHne NpoAyKTOB http://publish.sutd.ru/
OCHOBHOIO n tp_ext_inf_publish.ph
HeTexMMmmyeckoro cuHTesa. Cno.: creryntg 2019 p?id=2019325
Monumepsl 1 pacTBOpUTENN.
Oaxkosa, T. HO. MpuMeHeHne npoayktoB| CaHkT-MeTepbypr: CaHkT- https://lwww.iprbooks
OCHOBHOTO n MeTepbyprckui hop.ru/102550.html
HedPTEXMMUNYECKOrO CUHTE3a. rocyapCTBEHHbIN 2019
Monumepsbl 1 pacTBopUTENN yHMBEPCUTET
NPOMBbILLIIEHHbIX
TEXHOMNOIrMN 1 gmus3anHa
CawwuHa E. C.,|Xvimns pacteoputenen CaHkT-TeTepbypr: http://publish.sutd.ru/
Muxannosckas A. I, CrerynTa ’ 2020 tp_ext_inf_publish.ph
Hosocernos H. IM. p?id=202001
Koctouko, A. B.,|MporHo3npoBaHne KasaHb: KazaHckuin https://lwww.iprbooks
Banuwwuna, 3. T.,/JcoBMEecTMmMocTM B cUCTEME HaLMOHaNbHbIN hop.ru/62247.html
WunuHa, O. T. nonMMmep-pacTeopuTens nccrnegoBaTernbCKum 2014
TEXHOMNOrM4yecKui
YHUBEPCUTET
Koctouko, A. B.,|MporHo3npoBaHne KasaHb: KasaHckui http://www.iprbooksh
Banuwwnna, 3. T.,|coBmecTMmoctM B cucteme HaUWOHanbHbIN 0p.ru/62247.htmil
WunuHa, O. T. nonmMMmep-pacTeopuTens nccrnegoBaTernbCKum 2014
TEXHOMNOrM4YecKui
YHUBEPCUTET
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
CawwuHa E. C.,|Punsmko-xmmms OTAEernku http://publish.sutd.ru/
Muxannosckas A. . |TekcTuna. PactBoputenu cre.: crierynt 2015 tp_ext_inf_publish.ph

p?id=2480

6.2 MepeyeHb NnpodeccroHanbHbIX 6a3 4aHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM




1. MHdopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTenbHbIM pecypcam» [OneKTpoHHbIN pecypc].
URL:http://window.edu.rul/.

2. OnekTpoHHO-6ubnunoTeyHas cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHas bubnunoTeka y4ebHbix naganun CMerynTA: http://publish.sutd.ru

4. EQuHbIN nopTan UHTEPHET TeCcTMpoBaHusA B cdepe obpasoBaHua [OnekTpoHHbI pecypc]. URL:http:/iwww.i-
exam.ru/.

5. Matepunanbl UHdopmaunoHHo-obpasoBaTenbHOM cpedbl  3ao0dHoM  opmbl  0byveHus  CI6IYNTL
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6. OdbunumanbHbIV canT nponssoauTens pacteoputenen https://www.rastvoriteltorg.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpPaHAeMOoro NporpamMmmMHoOro o6ecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeEOGXoAMMOWN ANsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no AucuUninHe

JlaGopaTopHble 3aHATUS NPOBOAATCA B CMeuManu3MpoBaHHbIX MOMELLeHUaX kadeapbl, 060pyAoBaHHbLIX
XMMWUYECKOW MOCYAOWN, XUMWUYECKUMU peakTUBaMu, U3MepUTEnbHbIMU Npubopamu (TepmomMeTpbl, pH- mMeTpbl, Bechl,
MAUTKW, NMUKHOMETPbI), AUCTUINNISTOPOM, CYLUMIBbHBIMU LKadamu.

AyanTtopus OcHalleHue

MyneTumeauinHoe obopyaosaHue, cneunanusmposaHHasa mebenb, Jocka
JlekunoHHasa ayamTopus
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