'&' HMO YHUTEX

ﬂonyanb3HaHMﬂnerKd

OTeuecTBeHHbIN pa3paboTunk
yyebHO-nabopaToOpHOro
060pyL0BaHMS

KATANOI

NMPOAYKLUN

& npounitech.ru

2021r.



HMO YHUTEX

&

000 «Hay4yHO-NPON3BOACTBEHHOE 0OBEeANHEHME YHUTeX» € 2003 rofa aBngeTca pa3paboTumnikom,
NPOVI3BOAVTENEM W MOCTABLLKOM Y4ebHO-1ab0paTOPHbIX KOMMIEKCOB MO XMW 11 3KONOTN.
Haluy komMnaekchl yCrneLHo NPUMEHARTCA B 1a00PaTOPUAX CPEeAHNX, COeAHMX CneLmansHbIX

W BBICLUNX Y4EOHbIX 3aBefeHNN.

[nst TOro, YtobbLI COOTBETCTBOBATL COBPEMEHHbBIM TPEOOBAHVAM K y4eOHO-1abopaTOPHOMY
060pPYA0BaHMIO, MPUBNEKAKOTCA BeAyLLe CNeUnanncTbl: HXeHepbl 1 XUMUKU HauroHansHoro
NCCNea0BaTeNbCKOro TOMCKOrO MOINTEXHUYECKOTO YHUBEpCUTeTa. Mbl ABUXEMCA Brnepes

N pa3BMBaeMCsa BMeCTe C HalWMMW NapTHepamy, Cpeay KOTOPbIX BedyLlve By3bl CTpaHbl, MLen,
LEHTPbI Pa3BUTA 06Pa30BaHUS, MHCTUTYTbl MOBbILLEHUA KBaINPrKaLMM PabOTHUKOB 0OPa30BaHNng,
roCyZlapCTBEHHbIE U He roCyAapCTBeHHble GoHAbl. B 2019 rogy KOMNaHWg cTana y4acTHUKOM
cneunpoekTa «POCCNNCKNA MPON3BOANTENL CPEACTB 00YYEeHA.

Mbl Tak Xe, Kak 11 Bbl, 3aMHTEPeCOBaHbl B MOBbILLEHWN KayeCTBa 06pa30BaHNA MONOAbLIX CMEeLManCTOB
1 FOTOBbI OCHALLATL 1a00PaTOPUN He TONBKO COBPEMEHHBIM TVMOBbLIM 000PYAOBAHVEM, HO U peLlaTb
NHAVBWAYaNnbHble 334341 06pa3oBaTeNbHbIX yUpeXaAeHNA BCexX CTyNeHen, C y4eToM cneumndukm
y4ebHO-1CCNea0BaTeNbCkoM AeATENbHOCT KaXA0ro HaLLero KaneHTa.

Halue obopyaoBaHve 1 Balll OMbIT — 3TO OCHOBA KauYeCTBeHHOro NMpakTnyeckoro obyyeHus:,

C yBaxeHuvewm,
anpektop OO0 «HMO YHWTEeX»
JlenTmaH AnekcaHap 'prropbesny
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MapTHepsbl

MpoayKkuus
LUundpoas nabopatopunsa YHUTEX «Xumusi» 6a3oBas KoMnaekTaums (409 y4eHrKa)
Uundposas nabopatopusa YHUTEX «XriMusi» paclupeHHas KoMMaekTaums (418 yuntens)
YuebH0-1abopaToOPHbI KOMMIEKC «XUMUS B LLKOE»
YcTaHOBKa 1abopaTopHOro npakTukyma «O6LLas 1 HeopraHuyeckas XMMms»
YyebHo-n1abopaTopHbI KoMMieke «dusnyeckas 1 KOANOUAHAA XUMUS»
YuebHOo-1a60paTOPHbLIA MOAY/b «INEKTPOXUMUA»
YyebHo-n1abopaTopHbI MoAyb «KonnonaHas Xummns»
YuebH0-1abopaTopHbI MOAy/b «TepMOANHAMUKA»
YyebHo-nabopaTopHbI MoAy b «KMHeTrKa»
YuebHo-nabopaTopHbIn Moaynb «Pa3zoBoe paBHOBeCKE»
Y4yebH0-1abopaTOPHbIA KOMMAEKC «DKONOrNs»
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(CS? HIMO YHUTEX
& 3 MonyyaTb 3HaHWUSA nerko!

Hay4yHO-Npon3BOACTBEHHOE 06BEANHEHVIE YHUTEX — OTeYeCTBEHHbI Pa3paboTumK
1 NOCTaBLLNK NHHOBALMOHHOIO y4ebHOo-1abopaTopHOro 060pyA0BaHUA MO Pa3AnNYHbIM
pasgenam XVIMUM 1 3KON0rUN.

Bonee 15 net nomoraem rotoBmTb MHXeHePOB, XIMUKOB 1 3KOJIOIOB M 3a 3TO BPEMA
3apekomMeH40Ban cebsl B KaUecTBe HaAeXHOro U OTBETCTBEHHOIO MOCTaBLLVIKA.

Muiccnsa HIMO YHUTeX — BCECTOPOHHSAA NoAaAep>kKKa opraHMsaumm yue6Ho-nabopaTopHbIX
1 Hay4YHO-UccnefoBaTe/IbCKNX NPaKTUKYMOB.

Halla npoAyKuus OpreHTpOBaHa Ha COBEPLLEHCTBOBaHME 1 paLoHann3aumio y4ebHoro
npouecca B pasnnyHbIx chepax ob6pa3oBaHus:

CpegHee HauanbHoe CpesHee JononHuntenbHoe Bbicluee
obpasoBaHue npodeccnoHanbHoe npogeccnoHanbHoe obpasoBaHue obpaszoBaHue
obpasoBaHuve obpasoBaHue

|§|
! C 2003 roga nomoraem roToBUTb MHXEHEPOB, XMMUKOB, 3KOJI0r0B

(5=
9;\ Bonee 200 obpazoBaTenbHbIX yupexaeHuin B ctpaHax CHI

AL MCNONb3YHT Halle 06opyoBaHue

- rapaHTI/Iﬂ Ha BCe nocrtaBsigemMoe o6opyp,OBaH|/|e 2rojaa

MocTrapaHTUiiHas NoAAePXKa
X

~ Halwum pa3paboTumki UMERT OMbIT MPENoAaBaTeIbCKON AeSTeNbHOCTY,
i" ’UT] YTO MO3BO/ISIET HaM CO34aBaTb 060PYAOBaHME C yYETOM akTyalbHbIX
npo6sieM COBPEMEHHOI0 06pa3oBaTeIbHOMO NpoLiecca

Pa3pa60T|<a O60pyAOBaHI/IFI no ecteCTBEHHOHAY4YHbIM
aAncumniamHam noj 3ajgayn KaneHTa

MomoLLb B MOArOTOBKE ayKLMOHHOM AOKYMEHTaLUN

8 vacoB 6ecnnaTHbIX KOHcyﬂbTaMMIZ, BK/THOYaOLLIX B cebs: BBO/,
B 3KCnlyaTaunto, NOMOLLb B OCBOEHUNN METOAMKW OpraHn3aynm
NPaKTNKyMOB, I'IpOEKTHOVI n VICC}'IE/J,OBaTe}'IbCKOVI AEeATENTbHOCTN




YuyebHo-nabopaTtopHoe
obopyaoBaH/e
HIMO YHMTEX 370:

CoBpeMeHHOe KOMMJIeEKCHOe peLueHne
NS OCHaLLEeHWa paboumx mect
nabopartopuin XMMUN 1 SKONOTA

Bonee 15 TMNOB M3MepeHUi

BcTpoeHHble ncnonHUTENbHblE
yCTPOMCTBa (MANTKA, MeLlanka,
NCTOYHUK TOKa 1 Ap.)

MeToandyeckime Nocobusi K Kaxaomy
MOZY/HO

LLInpokme BO3MOXHOCTI A/ist
peanu3saunm nccneaoBaTenbCckoro
noTeHLana

BO3MOXHOCTb 3aKa3aTb XUMUYECKYHO
nocyAy 1 peakTVBbl B KOMMIeKTe
C 0bopysOBaHVEM

Windows android Linux

BecnnaTHoe MHTerpMpoBaHHOe NporpamMmmMHoe obecrneyeHme
coBMecTMo ¢ cuctemamum Windows, Android v Linux 1 mo3Bonser:

@ nonyyatb AaHHble B peXuMe peasibHoro ® NpPOBOANTbL AEMOHCTPALIMOHHbIE PAabOThI
BPEMeHU C BO3MOXHOCTbIO 0TObpaxeHus C MCNONb30BaHMEM NMpoeKTopa Uan
Ha cMapThOHe, KOMMbIOTEPE NN NHTEePaKTUBHOM JOCKN

BCTPOEHHOM 3KpaHe
@ YynpaBnsATb 3KCMEPUMEHTOM C IHOHOMO

©® ob6pabaTbiBaTh 1 O0TOBpPaxaTb AaHHbIE MO6UNbLHOro ycTporictea no Wi-Fi

B rpadnyeckoM 1 TabanyHom Buze
®@ neuataTb pe3ynbTaTbl SKCMNEPUMEHTA

®@ >3KCNopTMpOBaTh AaHHble B Microsoft no Wi-Fi
Word, Excel



[TpoeKThl

ba3oBble wkosnbl PAH

HaunoHanbHbIn
npoekT «ObpasoBaHue»

[lapTHepbI

MOCKOBCKWI HaunoHanbHbIn
FocysapCTBeHHbIN nccnesoBaTenbCKuii
YHUBEPCUTET UMEHU TOMCKWI NONIUTEXHNYECKNT
M.B./lomoHocoBa yHUBepcuTeT

»Z« Tay
NMLLAD

NHpopmMaumoHHbIN
LieHTp Mo aTOMHO
SHeprum

PervioHanbHbIn
obpasoBaTesibHbIi
LIeHTp oZjapeHHbIX

AeTeln I. VxxeBck

Pribor com

q’i?kmwm} 15

Kysbacckuia MpubopocTponTensHas
pervioHanbHbIA NHCTUTYT KoMnaHus
npodeccnoHanbHoOro (Pecny6nvka benapycb)

obpasoBaHus

© e

LLIkona Pocatoma

7N

-
-

ol

HauroHanbHbIn
nccnesoBaTeNnbCkmin
AfepHbIA yHUBEpCUTeT
«MUDUN»

EAFOR TNYE I

AN A B

l roOPOJCKON LIEHTP
PASBHTIAA OBPAIOBAHN

TOpOACKOW LeHTp
pa3BuUTUSA 06pa3oBaHyIs
r. HoBocnbupck

DdenepanbHbI AeTCKniA
3KONOro-61MoNornYeckunin

LieHTp

ol

MWHITPOMTOPT

Poccniicknia
npov3BoANTENb
CPeACTB 0byyeHus
1 BOCAUTaHUA

O0H[ COREACTBHA
WHHOBALUWAM

p

doHA coaencTBus
VHHOBaLMAM

&

PernoHanbHbIl LEeHTp
pa3BuUTUSA 06pa3oBaHNA
r. Tomck

OMEPEXAIOLLEA

NPODECCUOHANBHON

LleHTp onepexatoLLieit
npopeccroHansHoON
MOArOTOBKM

POAHBIE
roOPOOA

MporpaMmMa coumanbHbIX
NHBECTULMIA «a3rnpom
Heq)Tb»

Hl@)T
H@T

®OHJ TeXHOOrMYecKoi
noAzAepky obpasoBaHus
«HaBuraTop obpasoBatensHom
TEXHONOrnmm»

EFACHORPCRMEA

r WHCTHUTYT
"" OBBILIE 1A

KpacHosipckunii
VNHCTUTYT NOBbILLEHNS
KBannukaumn






8@ HIMO YHUTEX KATAJIOI MPOAYKLUWNW 2020

LndpoBasa nabopatopua YHUTEX
«XUMUSA» aNnsa yd4eHnKa

4 N ~
npukas
Ned65
i | ) 2\
MunHMCTEPCTBa
ANA cpeaHero
0bpa3oBaHus lNpocBelleHna
8-11 knaccel MO OCHALLEHWO b
KabunHeTa XM
N J \ Y

PaspaboTaHa ansa nposeAeHNs
$pOHTaNbHbLIX Na60PaTOPHbLIX U
npakTuyecknx paboT no xmmMmm

B paMKax LLIKO/1bHOW B
obLieobpasoBaTesIbHOMN B

nporpamMmel 8-11 Knaccos

NPEAHASHAYEHWE

° OpraHM3auMs paboyero mecra yyeHvka

* npoBegeHre npakTn4yecknx
1 NabopaTopHbIX paboT ¢ 8 Mo 171 knacc

* NpoBeAeHune AeMOHCTPALMOHHbIX
IKCNepuMeHToB

* OCHalleHVe KabuHeTa XM B
COOTBEeTCTBUN C [1prKkazoM Ned65
MuHncTepcTBa [pocselleHns

86.800 P

METOAbl NSMEPEHWA

& EE

[oTeHUMoOMeTpurs KanopumeTpuns [paBMMETPUA TnTpnmeTpurd




000 «HayuHo-MponssoacTBeHHOe ObbeanHEHNE YHNTEX»

XAPAKTEPUCTUKN OCHOBHbIX YCTPOWCTB

M3mepuTensHblit

HanmeHosaHne AvanasoH
TepmogaTumk -30..110°C
MynbTUAaTUNK MOTEHLMOMETPUA 0..14pH/15.+4158B
KoHgykTomeTp 0,001...10 cm/m

Becbl 31ekTpoHHbIe 0..200r

Jatynk BnaxHocT (TemrnepaTypa, BaxHoCTb)

NMPEMMYLLEECTBA Y4YEBHO-/TABOPATOPHOIO
KOMIJIEKCA

° B oTmume oT 601bLWKMHCTBA LMGPOBLIX 1abopaTopuii
B AAHHYO LIMGPOBYHO 1a00PaTOPUIO BXOAUT HE TObKO
KOMMAEKT N3MepUTENbHbBIX AaTUUKOB, HO 1 UCMOIHN-
Te/lbHble YCTPONCTBA.

° HarpesatenbHad NanTka Co CTEKI0KEPAMUYECKON
MOBEPXHOCTHLIO MO3BONSET 6€30MaCHO HarpeBaTb
BellecTBa A0 250 °C 6e3 OTKPLITOro OrHs.

° BcTpoeHHast B NANTKY MarHUTHas Mellanka oCyLLecT-
BASieT HeCKOHTaKTHOe NepemMelliBaHe pacTBOPOB
A0 1000 06/MUH.

@ Pa6ouan NoBepXHOCTL BLINONHEHA 113 CTEKNOKePaMIIKL,
YTO 0HeCNeUYNBaET XUMNUECKYIO CTOMKOCTL, MPOCTOTY
1 NErkoCTb MO YXOAy 3a Hel.

METOANYECKUE MOCOBUA

8 knacc 9 pabort

9knacc 24 paborthl

10 knacc 12 pabot

11 knacc 12 pabot

OduuymanbHas ctpaHnua Y/IK «Xumusay» ang yueHvka

& npounitech.ru/digital-lab-basic.html

-40...70 °C/0...100%

37eCb Bbl MOXETEe HaNTX NOAPOOHY MHGOPMALMIO O KOMMeKCe,
03HaKOMUTBCS C ero COCTaBOM W ckauaTb MeToAuYecke MaTepuansl.

PaspelaroLLian
CMoCobHOCTb

0.01 °C

0.01 pH/0.001 B
0.001 cm/m
0.01r
0.1°C/0.1%

i,
&;‘3 YHUTEX

MonyyaTtk 3HaHWA nerko!

Lndposasa nabopatopus
YHUTEX «<XUMUSA» A4
y4eHuKa CoOTBeTCTBYeT
®rog, Mpukasy MnHucTep-
crBa [NpoceeleHns Ned65
[N151 OCHALLIeHVIA KabuHeTa
XMW U IMEET HEOOXOAN-
MY CEPTUOMKALMIO.
[03BOASET C MYH/MYMOM
3aTpart Co34aTb COBPEMEH-
HbIV KABUHET XMW, TAEe
KaXZplA y4eHnK oyaet
NMeTb BO3MOXHOCTb
M3y4aTb XUMNIO Ha LNdpPo-
BOM 060PYyAOBaHUIN.

MNpy HEOBXOAUMOCTY
AaHHOe 0bopyAoBaHMe
NIerko pacLUMpuUTb 40
nccneaoBaTeNbCkow
nabopatopun.
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@ HMO YHUTEX KATAIOI MPOAYKLMI 2020

LindpoBas nabopatopmrs YHUTEX
«XUMUA» gNa yumnTtens

é N N
npukas
Ned65
| | ) )
MunHMcTepCTBa
ANa cpegHero
06pa3oBaHus lMpocselleHus
8-11 knaccel MO OCHaLLeHWo
KabuHeTa X1MUmn
\ J

Paspa6oTaHa ans nposegeHus
$poHTaNbHbIX 1a60pPaTOPHbIX

M NpPaKTU4Yeckmx paboT no Xxmmmm

B paMKax LLUKO/1bHOW 06Leobpa3oBa-
TenbHoOM nporpammsl 8-11 knaccos

C yrny6neHHbIM U3yUYeHneM XUMUN.

MpeaocTaBnsieT BO3MOXHOCTb OCBOUTb
HeKoTopble MeToAbl aHanusa Ans
npoBeAeHUs1 yue6Ho-nccnefoBaTeNb-
CKUX paboT, BHEYPOUHOI feATeNbHOCT
W 3/1eKTUBHbIX KYPCOB.

NPEAHASHAYEHWE

* npoBejAeHVe NPaKTUYECKIX
nabopaTtopHbIx paboT ¢ 8 mo 11 knacc

* [AEMOHCTPaLMA AaHHbIX SKCMeprMeHTa
Ha BCTPOEHHOM 3KpaHe, MHTePaKTVBHOW
JOCKe VN C MOMOLLLBHO MpoekTopa

* OpraHv3sauys y4ebHo-1ccies0B8aTeNbCKoN
V1 BHEYPOUHOI AeATeNbHOCTY 1 83.000 E

¢ OCHalleHne pa6ouero MeCTa yynTend

METO/Abl USMEPEHUA
) ; T :
[NoTeHuomMeTpuUs KanopumeTpua [paBymMeTPUA TutpnmeTpra
NN\ @
®OoTOKONIOPUMETPUA loHomeTpuna KynoHomeTpug




000 «HayuHo-MponssoacTeeHHoe ObbeaViHeHVIe YHUTEeX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPONCTB

HavmMeHoBaHve

TepmogaTurk

MynbTUAaTUNK MOTEHLMOMETPUA (PH-METP, BONBTMETP).
dotokonopumeTp 470 Hm

KonayktomeTp

MCTOYHVIK TOKa C KyTOHOMETPOM

MnnTKa C MarHUTHOWM MeLLanKow

Mukpockon USB

Py4HoW f03aTOp NepemeHHoro oobema

Beckl nabopatopHble

M3meputensHbll
AVianasoH

-30...110 °C
0..14pH/15.+4158B

0..2

0,001...10 cm/m

0...500 mA, 0...1000 Kn
Harpes Ao 300 °C ago 20 06/c
1000x

1..10 mn

0..150 r

NMPENMYLLLEECTBA YYEBHO-TABOPATOPHOIO KOMIM/IEKCA

@ B ommuve OT 6ONLLUMHCTBA LMGPOBLIX 1a60PATOPUI B AaHHBIN
KOMMJIEKC BXOANT He TObKO KOMIMEKT M3MEPUTENbHbIX ATUIKOB,

HO 1 VICNONHUTENbHbIE YCTPOICTBA.

° HarpeBaTtenbHas NanTka co CTekNoKkepaMnyeckoin NoBepxXHOCTLIO
no3sosiAeT 6e30nacHoO HarpesaThb BelyecTsa Ao 250 °C 6e3
OTKPbLITOro OrHs. MANTKa UMeeT AeCsTb YPOBHEN MOLLHOCTY.

@ BcrpoerHan B NNTKy MarHUTHas MeLanka OCyLLECTBAAET 6ECKOH-
TakTHOe NepemMeLLVBaHNe pacTBOPOB. Mellasnka UMeeT AecsTb

YPOBHEN PEryNnpoBKM COCTOSAHMSA BPaLLeHNs.

@ VIcTouHMK ToKa C kyTOHOMETPOM NpedHasHaueH Ans NpoBeAeHs
3/1eKTPO/IV3a PacTBOPOB. TOK peryimpyercd B gnanasoHe 4o 500 MA

cwaram B 1 MA.

@ Pabouast NoBEPXHOCTL BLINONHEHA 113 CTEKNIOKEPAMUKIA, UTO 06ecre-
YMBAET XMMUYECKYHD CTOMKOCTb, MPOCTOTY W IEFKOCTL MO YXOAY 33 Hel.

o1 30 go 100 °C.

TepmocCTaT NOAAEPXKMBAET 3a/aHHYH0 TEMMepPaTypy B AMana3oHe

@ CercopHoe ynpasneniie coBpemeHHoe pelueHme, NosbilatoLLme

YA0BCTBO U HaeXHOCTb 3KCMyaTaUnm.

METOANYECKWME NMOCOBNA

8 knacc 9 pabor

9knacc 24 paborthl

10 knacc 12 pabot

11 knacc 12 pabot

MeToanyeckme Nocobus rno opraHnsaLmm NPoeKTHO-MCCIeL0BaTeIbCKO

AeAaTeNbHOCTVN OCBOEHVSI MeToZ0B aHanusa 10 pa60T

OduymanbHas ctpanuua YK «Xumusa» ansg yumntens

& npounitech.ru/digital-lab-extend.html

3neCb Bbl MOXETe HalTV MOAPOOHYH MHPOPMAaLIMIO O KOMMekce,
03HaKOMUTBCA C €r0 COCTaBOM U CKayaTb METOAMYECKMe MaTepuansl.

PaspelaroLLian
CMoCcobHOCTb

0.05°C

0.01 pH/0.001 B
0.001

0.001 cm/m

1 MA 0.01 Kn

30 °C, 2 0b/c

1 ™Mn

0.005r

(S YHUTEX
‘3 MonyyaTs 3HaHus nero!

MNo3BongeT co3aatb
COBPEMEHHbIM KabUHET C
yraybneHHbIM 13yyeHnem
XVMUW, TAE yuuTenb byaeT
IMETb BO3MOXHOCTb
HarnsAHO AeMOHCTPYPO-
BaTb K/J1acCy MPOBOAMMbIE
3KCMEPUMEHTBI C MOMOLLbHD
BCTPOEHHOMO TaUCKpUH
3KpaHa, HTePaKTMBHOM
[AOCKW UV MPOEeKTopa.
3meputenbHble AaTUmKn
1 MeToanYecke mocobus
B COCTaBe 000pYyA0BaHNS
MO3BOAT M3y4YnNTb METOAbI
aHanusa ans ganbHenen
MPOEKTHO-MCCNeA0BaTENb-
CKOW AeATenbHOCTM Mo
XUMUN.

Lndposasn nabopatopus
AN YUNTENA COOTBETCTBYET
®rog, Mpukasy MuHmncTep-
cTBa [poceelleHns Nod65
AN OCHaLLeHVs kabuHeTa
XVIMUW 1 UMEeEeT HeobXoau-
MY CepTUOUKALINFO.
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5% HMO YHUTEX KATAJIOT MPOAYKLIVIN 2020

YuebHOo-nabopaTopHbLIN KOMMIEKC
«XMUA B LLUKONEe»

4 N\ [ )
ong cpefHero
0bpa3oBaH/s METO/0B aHan3a
8-11 knacceol

(G O\ J

Komnnekc obecneumBaeT yc/0BUS pa3BUTUSA
KOMMeTeHLMA ecTeCTBEHHOHAYUHOro
npoéwuns, Bkaouas GopMMpoBaHMe onbiTa
NpoeKTHO-1cCcneAoBaTeNbCKON paboThl U
NpPakKTU4YeCcKnX HaBblKOB XUMNYECKUNX
nccneaoBaHU.

NPEAHA3SHAYEHWE

* NpoBejeHue y4e6HO-NCCNeA0BaTeNbCKIX
VI MPOEKTHBIX PaboT

¢ rnposejeHne 4eMOHCTPALUMOHHbBIX
JKCrepnMeHTOoB

¢ OpraHM3aund saneKTMBHbBbIX KypCoB
n BHeypObIHOIZ AeATe/IbHOCTW Mo
Pasn4yHbIM pasgeiaM XnMMmn

METOAbl NSMEPEHWA

) &_ T
MoTeHuomeTpuUa KanopunmeTtpua [paBuMeTpUS
NN\
doToKONIOPUMETPMA NoHomeTpns KynoHomeTpusa

264.500 ¢

Jod

TutpumeTpnsg

@O

MNcuxpomeTpus




000 «HayuHo-MponssoacTeeHHoe ObbeaVHeHVIe YHUTeX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPOMNCTB

HavmMmeHoBaHe

MnnTKa C MarHUTHOWM MeLLankow

MCTOYHWK TOKa C KyTOHOMETPOM

HarpeBaTens NpobypokK C MeLLankol

KoHzykTometp

TepmogaTumk

MynbTnaaTymnk noTeHuoMeTpus (pH-MeTp, BONLTMETP).

MyﬂbTMﬂaTQMK aTMOCq)epa (TeMﬂepaTypa, B/IAXXKHOCTb, AaBMeHMe)

3meputensHbIn
AvianasoH

350 °C, 10 06/c
0,001...10 cm/m
-30...110 °C

doTokonopumeTp 660 HM. 0..2
®otokonopumeTp 470 HM. 0.2
NcTouHmk YO nsnyyenns 400 Hv 400 Hm
Becbl nabopatopHble 0..150r
Py4HoW 03aTOp NepeMeHHOro 06bema 1..10 mn
MuKpOCKON onTUYecKnii 40x%...1280x%

NMPEMMYLLLEECTBA YHYEBHO-/IABOPATOPHOIO KOMI/TIEKCA

V]

V]

HarpesaTtenbHas NANTKa CO CTEKNOKePAMUYECKOI MOBEPXHOCTLHO
no3BosAeT 6e30MacHo HarpeBaThb BelecTsa 40 250 °C 6e3 OTKpbLITOro
orHs. ManTka MMeeT AecATb YPOBHEN MOLLHOCTH.

BcTpoeHHas B NAUTKY MarHWTHas MeLuasika ocyLLecTBASeT 6eCKOHTakTHoe
nepemelLVBaHVe pacTBOPOB. Mellanka MeeT AeCsiTb YPOBHel peryau-
POBKM CKOPOCTW BpaLLeHMs.

VIcTouHMK TOKa NpefHasHaveH Ana NpoBeAeHVd 3N1eKTPosIv3a PacTBOPOB.
Tok perynupyetcs B AnanasoHe 20 500 MA ¢ warom B 1 MA.

MpobrpkoHarpesaTeNb C MarHUTHOWM MeLLanKor NpeAHasHaueH 404
NOAOrpeBa COAEPXMMOro MPobnpok. MOLLIHOCTE HarpeBa MMeeT AeCATb
CTyMNeHen perynmpoBaHmg.

Paboyas MOBEPXHOCTL MMEET BCTPOEHHYHD CBETOAMOAHYHO MOACBETKY,
MO3BONSAOLLYIO jeTaNbHO PacCMaTpMBaTh B MPOXOASALLEM CBETE MpoTeKa-
toLLMe XMMMYECKe PeaKLmM.

Mpy NOAKNIOYEHUM BHELLHErO TEPMOAATHYKA MANTKA MOXET paboTaTh B
pexvMe TepMocTaTa, NoAAEPXMBaAs 3a4aHHYH0 TemnepaTtypy B AnanasoHe
o1 30 go 100 °C.

METOANYECKUE MOCOBUA

1. Mpasuna paboTsl C MCNONHNTE TbHbI- 6. MMpaBunna paboTel C KyNTOHOMETPOM

MW yCTPOVCTBaMY 7. Mpasuna paboTsl C CTOYHMKOM TOKa
2. MpaBuna paboTbl C TEPMOAATHUNKOM 8. Mpasuina paboTsl ¢ $OTOKONOPUIME-
3. TMpaBuia paboTbl C KOHAYKTOMETPOM TpoM
4. TNpaBnna paboTel C BONLTMETPOM 9. Mpasuna paboTsl ¢ USB-MUKPOCKOMOM
5. [Mpasna paboTsl C BONBTMETPOM 1

pH-MeTpom

OdunuymansHas cTpanuLa YK «Xnmug B LKone»

& npounitech.ru/school-chemistry.html

3nech Bbl MOXETe HalTV MOAPOOHYH MHGOPMAaLIMIO O KOMMAAEKCe,

300 °C, 1000 06/MuH
0...500 mA, 0...1000 Kn

0.14pH/15.+15B
-40...70 °C/0...100% / 30...110 k[a

10.0OCHOBbI MPOEKTHOW AeATeNbHOCTH

O3HaKOMWTBCA C ero COCTaBOM M CKadaTb MeToan4veckmne Mmatepuanbl.

PaspewaroLuan
CNoCobHOCTb

30°C/ 100 06/M1H

1 MA 0.01 Kn
NNHeNHas perynnpoBka
0.001 cm/m

0.05°C

0.01 pH /0.001B
0.1°C/0.1% / 0.001kMa
0.001

0.001

10 HM

0.005r

T ™Mn

5
‘_51-3 YHUTEX

Monyyatk 3HaHWSA nerko!

YITIK «XuMUA B LLKONE»
pa3paboTaH creuuanucTamm
XVIMUKaMW, UMELLIUMM
60/1bLLUOV OMbIT MpenoAaBa-
TeNbCKOW AeATenbHOCTH

1 peann3aLnmn Hay4Ho-
nccnefoBaTenbCKUX Mpoek-
TOB, YTO MO3BOANIO CO34aThb
KOMMIEKC, OTBEYAOLLIMIA
COBpPEMEHHbIM TPEHOBAHMIAM.

CneumanncTbl KOMNaHKM
«HIMO YHUTEX» roToBbI
0Ka3aTb KOHCYNbTaTUBHYHO

N METOAMYECKYIO MOAAEPXKY
npenozaBaTeneli N0 OpraHu-
3aLMm NMPOEKTHO- NCCNea0Ba-
TeNbCKMX paboT: yaaneHHble
NN OYHbIE KOHCYbTaLUMK,
obyyatoLLie BMAEO U
METOAMYeCKe MaTepUans,
MOMOLLb B BEIOOPE TEMbI,
MEeTOZA0B VCCNeA0BaHUA U T.A.

MeToanueckoe obecnedyeHue
YK «XMust B LLIKOIE»
COOTBETCTBYET TPEHOBAHMSAM
Oroc.



000 «HayuHo-MponssoacTeeHHoe ObbeaVHeHVIe YHUTeX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPONCTB

3mepuTensHbIv

HanmeHoBaHVe AanasoH
BA30BASA KOMMNEKTALNSA
TepmogaTumk -30...110 °C

MynbTnaaTyvK noTeHuMomMeTpus (pH-meTp, BoIbTMETP) 0.14pH/15.+158B

KoHgyktomeTp 0,001...10 cm/m
Becbl 3n1ekTpoHHbIe 0..200r
PACLUMPEHHAA KOMMNMEKTAL WA

TepmogaTumk -30...110 °C

MynbTnaatTymnk noteHumomeTpura (pH-MeTp, BONbTMETP) 0.14pH/15.4158B

KoHaykTometp 0,001...10 cm/m
Py4HOW f03aTOp NepemMeHHOro obbema 1..10 mn
Becbl nabopatopHble 0..150r

MPEMMYLLEECTBA YYEBHO-JTABOPATOPHOIO KOMIMJ1EKCA

Q HarpeatenbHasa NANTKa CO CTEKIOKEPAMUYECKON MOBEPXHOCTBIO
no3BongeT 6e30MnacHoO HarpeBaTk BelllecTBa A0 250 °C 6e3
OTKPBITOrO OrHs.

@ [Mpvi NoaKNKOUEHUM BHELLHETO TEPMOAATUVIKA MAUTKA MOXET
paboTaTb B peXVMe TepMoCTaTa, MOAAEPXMBAA 3ajaHHYHO
TemnepaTypy B AnanasoHe ot 30 go 100°C.

@ Pa6ouan NoBEPXHOCTL BLINOHEHA 113 CTEKNIOKEPaMIIKL,
YTO 0becneyrBaeT XMMUYeCKy CTONKOCTb, MPOCTOTY U NerkocTb
Mo yXxoZy 3a Hel.

° BCTpOeHHaﬂ B MINTKY MarHTHaaA Melllasika OCyLllecTBadeT
beckoHTakTHoe nepemMewBaHne pacTBOPOB. VimeeT gecatb
ypOBHeM PerynnpoBKy CKOPOCTV BpalleHN4A.

Q ICTOYHMK TOKa NpejHasHaveH 414 NpoBeAeHNs 31eKTpor3a
pPacTBopoOB. TOK perynvpyetca B AnanasoHe 4o 500 MA ¢ warom
B 1 MA.

@ CercopHoe ynpasneHue — coBpemeHHoe peLLeHie, NMoBbiLLatoLLme
YA06CTBO U HAJEXHOCTb SKCMNyaTaLmn.

METOANYECKWME MOCOBWA

BkntoyatoT B cebs 36 nabopatopHbix paboT Mo Kypcy obLueln

N NMpakTuyeckx paboT, No cieAyroLM pasaenam:

¢ aATOMHO-MOJIeKyNApHOe y4eHne ¢ pacTBOp.LI
¢ 3aKOHOMEepPHOCTU XMMNYeCKnX ®  JJIEKTPOXMIKYHEeCKMe npoLecchl
peaKLI,I/IVI * (CneukanbHble BOMPOChl XM

E OduuymansHas cTpaHnua Y/ «O6Las 1 HeopraHuyeckas XMmumsa»

& npounitech.ru/inorganic-extend.html

3aeck Bbl MOXeTe HaliTy MOAPOGHYH MHGOPMALMIO O KOMMeKce,
03HaKOMMTLCS C ero COCTABOM 1 CkayaTb MeToAMYeckre MaTepmansbl.

HeopraHquCKoM XVIMUW, B KOTOPbIE BXOAAT 6onee 300 onbiTOB

PaspewaroLuan
CNoCobHOCTb

0.01 °C

0.01 pH/0.001B
0.001 cm/m
0.01r

0.01 °C

0.01 pH/0.001B
0.001 cm/m

T ™Mn

0.005r

S) VHUTEX
“ MonyuaTk 3HaHWs nerko!

YcTaHoBKa 1abopaTopHOro
npakTikyma «O6LLas 1
HeopraHuyeckas XMMns»
MO3BONSAET CO3/aThb COBpe-
MEHHYH0 CrneLman3npoBaH-
HYH y4ebHyo nabopaTopuio
obLLen 1 HeopraHyeckom
XUMUW, TAE yYalLniics byaeT
VIMETb BO3MOXHOCTb orepa-
TVBHO 1 HarNgAHO NoayYaTb
[JaHHble 3KCrepyMeHTa ¢
MOMOLLIbHO BCTPOEHHOMO
TaUCKPWH 3KpaHa, HTepak-

TUBHOW A0CKW 1N npoekTopa.

Vi3mepuTenbHble AaTUMKM

N MeToAnyeckne Nocobus

B COCTaBe 060pyA0BaHMSA
MOMOrYT CTYAeHTY OCBOUTL B
MOAHOM Obbeme Kypc obLLel
Y HEOPraHWYeckom XMmMmn B
BbICLLIEM Y4ebHOM 3aBeje-
HuW. OcHallleHWe KabrHeToB
XMWV B CPeAHEN LKone
[aHHbIM 060pYyA0BaHNEM
MO3BOUT YYaLLMMCS HayaTb
N3yYeHre HeopraHM4eckom
XMW B KA4YeCTBe A0BY30B-
CKOW MOArOTOBKM.



14

@ HMO YHUTEX KATAJIOI MPOAYKUWMIW 2020

YcTaHoBKa NabopaToOpHOro NnpakTukyma
«O6LLas N HeopraHM4yeckaa XMMuns»

4 N\ [ )
4N151 BbICLLero MPaKTUYECKIX
00pa3oBaHNs paboT

N J

Komnnekc npumeHsieTcs Ans
npoBeAeHUs 1abopaTopHbIX

M npakTuyecknx paboT B By3ax

M CpefHUX cneumanbHbIX y4e6HbIX
3aBejeHusX Mo Kypcy HeopraHuyec-
KoW Xxumun. NMoaxoanT gns yrny6-
JIEHHOT0 U3YYeHUs U A0BY30BCKOW
NoAroTOBKM MO XMMUW.

NPEAHASHAYEHWE

° NpoBejeHme NPaKkTUHecknx 1
NabopaTopHbIX paboT Mo Kypcy
06LLelN 1 HeOpraHWYeckon XMmnm
B BbICLUMX YYEOHbIX 3aBefeHNAX < - - = -

* NpoBejeHVe JeMOHCTPa-
LMOHHbIX 3KCMEPUMEHTOB

* OCHalleHve pabounx mect
CTY/leHTOB B 1abopaTtopum

® 0OCBOeHWVe MeToa0B

KayeCTBeHHOro 1

KOIMYeCTBEHHOI 0 aHaa3a
81.4002 175.600¢
6a30BbIl KOMMANEKT paclinpeHHada KoMnaekTaumna

METOAbl NSMEPEHWA
+
LA T
MoTeHumnomeTpua Kanopnmetpusa [paBuMeTpns KoHaykTOoMeTpurd
B / I
NoHomeTpus KynoHomeTpus pH-meTpus
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YuebHO-n1abopaTOPHbIN KOMMIEKC
«Prsmnyeckasa N KonaongHaa XMMmns»

-

4N151 BbICLLero
06pazoBaHVs

-

N

34

NabopaTopHble
paboThl

~

DNeKTPOXNMUSA

KonnounaHasa xmmus

KomMnnekc cocTouT 13 NAT1 aBTOHOMHbIX
Mogyneii, 06beJMHEeHHbIX B KOMM/IEKCHOoe
peLLeHue, 1 NpUMeEHSIeTCs AJis NPoBeAeHNs
na6opaTopHbIX paboT No pasnMYHbIM pasgenam
XUMUU B BY3aX U CNELNANN3UPOBAHHbBIX CPEAHUX
cneumanbHbIX y4e6HbIX 3aBeeHUSIX.

Mo>eT NPUMEeHATLCA A5 Yyrny6n1eHHoro
M3yYeHUs U A0BY30BCKOW NOArOTOBKUW MO XUMUN
B CpeAHMX 06pa3oBaTe/ibHbIX yUpeXXaeHUsIX.

Komnnekc oxBaTbiBaeT cneayrowimne pasgenbol
XUMUN: XnMmmn4yeckasd TepMmogmHaMunka, (I)aBOBOE
paBHOBECKE, SNTEKTPOXNMUA, XNMNYECKas
KNHETUKa N KonnoungHaa XuMnsa.

|

815.000 ¢

NMPEAHASHAYEHWE

npoBeAeHue y4ebHo-N1abopaTopHbIX paboT
No Kypcy GU3NYEeCcKOn 1 KONNOUAHOM XMMUN
B BbICLUMX Y4EeOHbIX 3aBeAeHNAX

OCBOEHNME MeTOo40B q)I/I3I/IKO*><I/IMI/IL‘IeCKOFO
aHann3a

MpoBefeHMe AeMOHCTPaLIMOHHbIX
3KCNepuMeHTOB

OCHalLeHvie pabouyx MecT CTYAEHTOB
B nabopartopuu

TepmoaunHaMuKa




000 «HayuHo-MponssoacTeHHOe ObbeaVHEHNE YHNTEX»

NMPEMMYLUECTBA YYEBHO-JTABOPATOPHOIO KOMIMJIEKCA

0 KomnnekcHoe obecneyeHie nabopaTopHOro NpakTykyma no Kypcy
bN3MYECKON 1 KONNOUAHOW XM MO BY30BCKOW MPOrpaMmMe
BO3MOXHOCTb MpriobpeTaTb MOAYAN MO OTAENbHOCTY, NCXOAA 13 33434
MeToanyeckrie NoCobUA MO OCHOBHbIM HANpPaBaeHNAM GU3NYeCKOM XUMUN
PellleHNe y4ebHbIX 1 UCCNef0BaTeNbCKMX 33434

BCTpOeHHEbI 5-A0MMOBEIN AUCTIIER, OTOBpaxXaroLLM MHGOPMaLIMIO
C JATUMKOB 1 UCTIONHNTENBHBIX YCTPONCTB

O 0000

MporpammHoe obecrneydeHre No3BONFKOLLME COXPAaHATL 1 06pabaThbiBaTb
nonyYeHHble JaHHble

YHUTEX

MonyuaTtb 3HaHWA nerko!

'&’

YuebHo-1abopaTopHEIii
Kommnekc «Punsnyeckast

N KONNOUAHAEA XUMUS»
MO3BO/IAET CO34aTb COBpe-
MEHHYHO CreLnann3npoBaH-
Hyt0 y4ebHo-nccne[0Ba-
TeNbCKy 1abopaToputo
MO V3y4YEHNIO METOZLOB
GU3NKO-XNMUMYECKOTO
aHanu3a rae yyalmincs
6yAeT MMEeTb BO3MOXHOCTb
N3yyYaTb NEKTPOXUMMIO,
TEPMOANHAMUIKY, KUHETHKY,
da3oBoe paBHOBeCKe

N KONNOUAHYIO XUMUHO.

i3mepuTensHble AaTuUmkn
KnHetunka ®asoBoe paBHOBeCHE /| METOAMHECKE N0Cobis
B COCTaBe 000pyA0BaHNSA
MOMOTYT CTYAEHTY OCBOUTH
KypC GU3nYecKkor 1 Konno-
METOAMNYECKME NOCOBWA VIAHOV XMMWIA B BGICLLIEM
y4ebHOM 3aBefeHmN.
OcCHalleHVe KabuHeToB
XMW B CPEAHEN LKone
da3oBoe paBHOBecue 2 paboTbl [AHHBIM 060PYA0BaHVEM
MO3BOMNT y4YaLLMMCH
HayaTb 13yyeHne dpusnyec-
TepMognHamumka 8 paboTt KOM XMMWK B KayecTse
[l0BY30BCKOW MOArOTOBKMN.

dneKTpoXMmMus 8 paboTt

KnHetunka 8 pabor

KonnonagHas xmmums 7 pabort

OduuymanbHas cTpanHuua Y/1K «dusnyeckas v KONNOUAHAA XUMS»

& npounitech.ru/physical-chemistry.html

3nech Bbl MOXETe HalTV MOAPOOHYH MHGOPMAaLIMIO O KOMMIekce,
03HaKOMWTbLCH C ero COCTaBOM M CKayaTb MeTOANYECKe MaTepuasbl.
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YuebHO-nabopaTopHbLIN MOAY/b
«INEeKTPOXUMUNA»

4 N\ [ )

VICTOYHUK
C CUIOM TOKa

ANA BblCLero 5 OO MA

06pazoBaHVs

. AN J

MpumeHsieTca ans npoBegeHNss GPOHTANIbHbIX
na6opaTopHbIX paboT Mo pasaeny «INeKTPoxu-
MUSi» B By3aX U CpegHUX creumanbHbIX yue6-
HbIX 3aBefeHMsIX, @ TaKKe NCMOJIb30BaTbCs

B cneunaan3npoBaHHbIX N aHAaTNTUYECKNX
nabopaTtopusx.

MoaxoAUT ANA NPOeKTHO-UCCIeA0BaTeNbCKNX
paboT 1 A0BYy30BCKOI NOATOTOBKM MO 3/1€KTPO-
XUMUNYECKMM METOAAM aHaNN3a B CPeHUX
06pa3oBaTesIbHbIX yUpeXAeHUsX.

NPEAHASHAYEHWE

oy DIDEPC CIANOBATE:
i YNK ©@M3MHECKAR W
= KOMIOWOHAR XMMWA

.r---u-o--

* npoBe/eH/e y4ebHO-NabopaTopHbIX PaboT Mo Kypcy
«INEKTPOXVMUS» B BbICLLVIX YUeBHbIX 3aBeAeHUsX

® 0CBOeHMe MeTOLOB 3N1eKTPOXMNYeCKOro aHaansa
¢ rnpoBejeHre 4eMOHCTPAUNOHHbBIX SKCMeprMeHTOB

° OCHalLeHMne pabounx MecT CTyAeHTOB
B nabopatopuu

° MpoBeAeHVe MPOEKTHO-NCCNeA0BaTENbCKMIX
paboT B cpeaHelt LWkone

143.800 ¢

METO/bl N3SMEPEHWA

) _
MoTeHumnomeTpua KanopunmeTtpua [paBuMeTpus TrTprmeTpus

[—m
A
==

KoHaykTomeTpus pH-meTpus KynoHomeTpus




000 «HayuHo-TponssoacTBeHHOE ObbeAVHEHNE YHNTEX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPOMNCTB

M3meputenbHbll

HanmeHoBaHve AanasoH

-30...110 °C
0.14pH/15.+158B

TepmogaTurk

MynbTnaaTymK NoTeHUMOMETPUSA (PH-MeTp, BONLTMETP).

KoHgykTomeTp 0,001...10 cm/m
Py4HOW f03aTOp NepemMeHHOro obbema 1..10 Mn
Beckl nabopatopHble 0..150 1

NPEVMYLLECTBA YYEBHO-JTABOPATOPHOIO MOAYA

@ KomnnekcHoe obecneyeHrie NabopaTopHOro MPakTVikyMa Mo Kypcy
SNeKTPOXVIMUN B COOTBETCTBIIN C BY30BCKOW NPOrpamMmmoi

° [1Be 30Hbl MarHNUTHOro nepemMelumBaHVa And KyoHOMeTphyeckoro
TUTPOBaHNA

° ICTOUHWK TOKa C BCTPOEHHbIM KYJTOHOMETPOM (C HanpsixeHnem
10 20 B v cvnoti Toka go 500 MA)

° KomnnekT 13 7 BUAOB MeTanIyeckmx 3nekTpoaos (14 wr.)
N9 3N1eKTpoam3a 1 NOTEHLMOMETPUN

@ Pewerie yuebHeIX 1 MCCNe0BaTENLCKMX 33/aY

NNABOPATOPHBIE PABOTbI

1. 2nekTponns. 3akoH Papaseq

2. Orlpe,a,eﬂeHme KOHUEHTPaunn KMc1oTel METOAOM KYy/TOHOMETPpMN4YeCKOoro
TUTPOBaHNA

3. OnpegeneHne KOHUEHTPaL N LLEeNoY METOLOM
KOHAYKTOMETPUYECKOrO TUTPOBaHNA

4, OrlpeAeﬂeHme KOHCTaHTbl gnccolmauinm Cnabon KUCNoThI
KOHAYKTOMETpUYeCckM MeToa0M

5. Onpegenenvie Npovi3BeseHns pacTBOPMMOCTY TPYAHOPACTBOPYMONA
CONN METOAOM MOTEHUMOMETPUY

6. OnpezeneHne 3HaveH BOLOPOLHOIO nokasatens pH BOAHbIX
pacTBOPOB

7. [anbBaHW4eckne aneMeHTbl. YpaBHeHne HepHcra

8. OnpegeneHvie ymcen NepeHoca MeTo0M ABVIXKYLLENCA rPaHULLbI

E E OdunumranbHasa cTpaHuLa Y/IM «9nekTpoxnmMmns»

& npounitech.ru/electrochemistry.html

E 3aechb Bbl MOXeTe HaliTh NoAPOOHYH NHOGOPMALIMIO O MOAYe,

O3HaKOMUTBLCA C €ero COCTaBOM M CKadaTb MeToANHeCcKrie MaTepnasbl.

PaspelaroLLian
CMoCcobHOCTb

0.01 °C

0.01 pH/0.001 B
0.001 cm/m

1 ™Mn

0.005r

YuebHo-1ab0paTopHEIii
MOZYNb «DNEKTPOXNMUS»
MO3BONIIET OCHACTUTh
nabopaToputo paboyrmMn
MecTamu Ans n3yyeHus
yYaLMMMCH METOAOB
3NEKTPOXMMMYECKOro
aHanm3a.

M3mepuTensHble AaTumkm
1N MeToauYecke mocobus
B COCTaBe 060pyA0BaHMA
MOMOTYT CTYZAEHTY OCBOUTH
KypC 31eKTPOXMMNN B
BbICLLEM Y4ebHOM 3aBeje-
HKW. Takxe Ha Moayne
[0MycKaeTcs BelMonHeHe
nccneaoBaTeNbCkMX,
KypCOBbIX 1 ANAAOMHbIX
paboT No AaHHOV AnCUM-
nnnHe.

OcHalleHne kKabuHeToB
XVIMUW B CPeAHEN LLKOoNe
[AaHHbIM 060pyAOBaHVEM
MO3BOUT YYaLLMMCS
MPOBOANTL BHEYPOUHbIE 1
y4ebHOo-MccnefoBaTeNbCKMe
PaboThl C MPUMEHeHVEM
METOZOB 3NEKTPOXUMUN.
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YuyebHO-nabopaToOpHbLIN MOAY/b
«KonnompgHaga xsmumma»

4 N\ [ )
NCTOYHUK

HanpAXeHnA

1208

MMKPOCKOM
415 BbICLLIEro C yBEMYEHNWEM A0

0b6pazoBaHVs \X,I 280 )

- J

MpumeHsieTca ans npoBegeHUs naéopartop-
HbIX pa6oT no pasaeny «KonnongHas Xmmms»
B BY3aX U CpeAHUX cneuuranbHbIX y4e6HbIX
3aBeeHusX, a TakXKe UCMNoNb30BaTbCsA B
cneunanmn3npoBaHHbIX N aHAIMTUYECKUX
naébopaTtopusx.

MoaxoAUT ANA NPOeKTHO-UCC/IeA0BaTeNIbCKNX
paboT 1 40BY30BCKOIA NOATOTOBKM MO KOJ/10-
WAHOW XMMUK B CpeaHNX 06pa3oBaTeNbHbIX
yupexzaeHusx.

NPEAHASHAYEHWE

* npoBefaeHne y4ebHo-1abopaTopHbLIX PaboT Mo Kypcy
«KonnonaHas xMMus» B BbICLLIMX YUeBHbBIX 3aBeAeHVAX

®  Un3yyHeHne KoONIoNAHbIX CMCTeEM N X CBOWCTB
¢ Un3yyeHune C')I/IBI/IKO-XI/IMI/ILJGCKI/IX MeTOoJ0B B BOVOXUMUM
¢ rnposeseHMe 4eMOHCTPALUMOHHbBIX 3KCMepMeHTOB

° OCHaLLeHVe pabounx MecT CTyAeHTOB B labopatopuu

° MpoBeAeHVe MPOeKTHO-NCCIeA0BaTENbCKMX PAOOT B CPeAHEN LKone

173.900¢

METO/bl N3MEPEHWA

+ —
MoTeHumMomMeTpns KanopumeTpus [paBumMeTpUA MuKkpockonng

a u + -
KoHaykTomeTpug pH-MeTpus KynoHomeTpua SnekTpodopes

- J




000 «HayuHo-TponssoacTBeHHOE ObbeAVHEHNE YHNTEX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPONCTB

HavmMmeHoBaHve

TepmogaTurk

MynbTnaaTymK NoTeHUMOMETPUSA (PH-MeTP, BONLTMETP).

M3meputenbHbll
AVanasoH

-30...110 °C
0.14pH/15.+158B

KoHgykTomeTp 0,001...10 cm/m
[aTynk gaBneHus 30..110 klMa
MUKPOCKOM ONTUYECKN 40x%...1280x%
Py4HOW f03aTOp NepemMeHHOro obbema 1..10 Mn

Beckl nabopatopHble 0..150 1

NMPEMMYLLUECTBA YYEBHO-/IABOPATOPHOIO MOAY A

KomnnekcHoe obecneyeHre nabopaTopHOro NpakT1kyMa no Kypcy
KONIOVAHOM XMW BY30BCKOW MPOrpammbl

LndposonUSB mukpockona ¢ ysennyeHunem Ao x1280

30Ha NOACBETKM C epxaTesieM NPOBUPOK 415 U3yHeHNUS ANCIePCHbIX
cmcTeMm

ICTOYHWMK BBICOKOTO HanpsxeHua 1208, 30MA
AN5 5N1eKTPOPOPETUYECKOTO aHan3a

[JaTuvK faBneHns 1 NorpyxxHoro GpoTokonopumMeTpa
(cnHui cBeTodUNbTP 470 HM)

JTABOPATOPHbIE PABOThI

MonyyeHve ANCNEePCHbLIX CUCTEM U U3yYeHKe X CBOMCTB

OnpeaeneHne KpUTUYECKOM KOHLEHTPaLIMN MULLeNN006pa30BaHs
KOHZAYKTOMETPUYECKUM MeTOL0M

OnpepaeneHne 31eKTPOKMHETUYECKOrO NoTeHLMana MeToA0oM
3nekTpodopesa

VccnepoBarue npouecca aacopbumm MAB Ha rpaHnue pasaena
XUAKOCTb-Ta3

OﬂpeaeﬂeHme nopora Koaryaauhln KonnovigHblX pacTBopoB

3yyeHune agcopbumm dypaumnvHa Ha yrne ¢oToMeTpruyecknm
METOLOM

Koarynﬂu,m;l XesaThHa nyTem gervapataudnmn ero CnpToM
B V\3OBJ’I€KTpVILJECKOI7\ TOYKe

OnpegeneHne N3031eKTprNYeckon ToUKM benka

OdnuymansHas cTpanuUa Y/IM «KonnonaHas xumums»
& npounitech.ru/colloidal-chemistry.html

34€eck Bbl MOXeTe HaliT MOAPOBHYH MHGOPMALWIIO O MOZye,

O3HaKOMUTBLCA C €ero COCTaBOM M CKadaTb MeToAN4YeCckrie MaTepnasbl.

PaspelaroLLian
CMocobHOCTb

0.01 °C

0.01 pH/0.001B
0.007 cm/wm
0.001 klMa

1 ™Mn

0.005r

(50 VHUTEX
‘3 Mony4aTk 3HaHWs ferko!

YuyebHo-n1abopaTopHbIV
MoAyNb «KoNNonAHaa XUMUS»
MO3BONAET OCHACTUTb
NabopaTopuro pabounmMm
MEeCTamu ANS U3yYeHNs
YYaLLMMUCA ANCNEPCHbIX

Y KONOUAHBIX CUCTEM U X
CBOWCTB, @ Takke NprMeHe-
HVie MeTOAO0B GU3MKO-XMMU-
4ecKoro aHanu3a B GroXMMUN.

Vi3mepuTensHele AaTUMKN

1 MeToAMYeckme nocobus

B COCTaBe 060pyAOBaHWA
MOMOTYT CTYZeHTY OCBOWTb
KypC KONOUAHOW XMW

B BbiCLUEM Y4ebHOM 3aBeje-
HUK. Ha Mogayne gomyckaeTcs
BbIMO/IHEHWE NCCeA0BaTENb-
CKVIX, KYPCOBbIX 1 AUMNOMHbIX
PaboT MO AAHHOW ANCLINANHE.

OcHalLieHvie kabnHeToB
XUMUW B CPeAHel LuKone
AaHHBIM 060PYA0BaHMEM
MO3BOAWT yYaLLMMCH MPOBO-
AVTb BHEYpOYHble 1
y4ebHo-mccnefoBaTensckme
paboThl C MpUMeHeHVeM
METOA0B PU3UKO-XMMUNUECKOTO
aHanwu3a.
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@ HMO YHUTEX KATA/IOI MPOAYKLMI 2020

YuyebHO-nabopaToOpHbIN MOAYb

«TepMmogMHaMmKa»

4 N\ [ )
Harpes
PacTBOPOB A0
/_ —
350°C

4N151 BbICLLIero
0bpa3oBaHus

\ RN J

MpuMeHsieTcs Ans NpoBeeHUs GPOHTaNbHbIX
na6opaTopHbIX pa6oT no pasaeny «xXnmuye-
cKasi TepMOANHAMMKA» B By3axX U CpeAHUX
cneuyranbHbIX y4e6HbIX 3aBeAeHUSX, @ TaKXKe
NCNoNb30BaThCsA B CMeLMann3npoBaHHbIX

W aHanUTUYeCcKnx nabopaTopusix.

MoaxoAnT ANs NpOeKTHO-UccneA0BaTeNbCKUX
pa6oT 1 J0BY30BCKOW NOArOTOBKM NO TEPMO-
AVHaMMKe B cpeAHMX 06pa3oBaTeNbHbIX
yupexaeHusx.

NPEAHASHAYEHWE

° MnpoBejeHVe y4ebHo-N1abopaTopHbIX paboT
M0 KypCy «XMMUYecKas TEPMOANHAMMKA»
B BbICLUMX yYeOHbIX 3aBeAEeHISAX

*  MeToan4yeckmne nocobus, no3ssondarLne
M3y4aTb PasNMYHbIX pasjesbl XUMUYECKON
TepMoanHaMnK

¢ 0CBOeHMe 1 NprMeHeHne MeToa
KanopunMmeTtpunmn

¢ rnpoBejeHre 4eMOHCTPaUOHHbBIX
SKCMeprMeHTOB

°  KOMMIEKCHOE OCHaLLeHve pabourx MecT
CTYZeHTOB B 1abopaTopuy

° MpoBeAeHVie y4ebHO-MCCNe[0BaTeNbCKIX
paboT B CpeaHelt LWkone

METO/bl N3SMEPEHWA

® /b

HOT@HLI,I/IOM@TpI/Iﬂ

= [l

KanopumeTtpua

==

pH-MeTpns

155.000¢

A

TnTpUMeTPUA




000 «HayuHo-TponssoacTBeHHOE OObeAVHEHNE YHNTEX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPONCTB

M3meputenbHbll

HavmeHoBaHve AVianasoH
TepmMOMeTp CONPOTVBAEHNS 30..+110 °C
MynbTnaaTymk NoTeHUMomMeTpus (pH-mMeTp, BONLTMETP) 0.14pH/15.+158B
[aTunk gaBneHus 30..110 kMa

Hacoc BakyyMHbIV 230 B, 150 mMkm
Py4HoIt 403aTOp NepemMeHHOro oobema 1..170 mn

Becbl nabopatopHble 0..300r

HarpeBaTenb MPobUPOK C MeLLanKkoii

10 350 °C, 10 ob/c

NMPENMYLUECTBA YYEBHO-JIABOPATOPHOIO MOAY A

00 00 O

KomnnekcHoe obecneveHe NabopaTtopHOro NpakTikyMa no Kypcy XMmuye-
CKOVI TEPMOANHAMVIKM BY30BCKOW MPOrpammbl

Hannure npeumnsnoHHOro naaTmHoBoro tepmomeTpa (o1 -50 go +110 °C
C pa3pelatollen cnocobHocTbro 0.001°C)

Hann4yne BakyyMHOro Hacoca v gatyumka gasneHua (o1 30 go 110 kla / 0.001)

Hanunune HarpesaTens NpOOGUPOK C MarHUTHOW MEeLLANKON C Harpesom
cogepxmmoro o 350°C

PelleHune n yHe6HbIX, N nccnenoBaTelbCknx 3ada4

BCTpOEeHHbI 5-Ar0MMOBBIA AUCNNei, 0TobpaxaroLmii MHGOPMaLMIO
C AATUMKOB U UCMONHNTENBHbBIX YCTPONCTB

NNABOPATOPHBIE PABOTbI

Orlpe/J,eﬂeHme Tena0Tbl XOPOLLIO paCTBOpI/IMOVI conn

Orlpe,ﬂ,eﬂeHme TEenNoThbl HeMTpanmaaumm CUNBHOM KACNOTbI
CIbHBIM OCHOBaHMEM

Onpegenenue Tennosoro 3gdekTa peakLmy pacTBOPEHNS MarHns
B kKMcnoTe

OnpegzeneHne TennoTbl 06pa3oBaHs KpUCTaNIoruapaTa cynbharta
Mean

OI'Ipe,ELeJ'IeHVIe KOHCTaHTbl paBHOBECUA peakuin Pas3ioxXeHnA
Kap6OHaTa Kanbund

Onpegenene TepMOANHAMUYECKMX XapakTepucTmK npoLiecca
rMApoOAv3a

OrlpeAeneHme TepMOANHaAMINYECKOro paBHOBeCUA B FOMOreHHOM
cncreme

Orlpe,ﬂ,eﬂeHme KOHCTaHTbl paBHOBECUA peakum X/10pha Xele3a
C nognaoM Kanusa

OduymansHas cTpanuua Y/IM «TepMoanHamuykar
& npounitech.ru/thermodynamics.html

34eck Bbl MOXeTe HaliT MOAPOBHYH MHPOPMALWIIO O MOZyeE,

O3HaKOMUTBLCA C €ero COCTaBOM U CKadaTb MeToANHYeCckrie MaTepnasbl.
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PaspelaroLLian
CMocobHOCTb

0.001 °C
0.01 pH/0.001 B
0.001 kMa

T ™Mn
0.01r
10 350 °C, 10 0b/c

5 YHATEX
‘3 MonyuaTs 3HaHWA nerko!

YuebHO-nabopaTopHbIii
MOZyNb «TepPMOANHAMYIKa»
MO3BOASET OCHACTUTE
nabopaTtoputo paboyrmMn
MeCTamu ANA V3yYeHNs
CTyAeHTamu pasgesbl
XUMUNYECKOV TEPMOANHAMUKM.

V3mepuTensHble AaT4HMKA
1N MeToauYeckre mocobus
B COCTaBe 060pyA0BaHMA
MOMOTYT CTyZeHTY OCBOUTb
KypC TepMOANHaMUKL B
BbICLLEM Y4ebHOM 3aBeje-
H1K. Ha obopyaoBaHWK
[0NycKaeTcs BelMoNHeHe
nccneaoBaTeNbCkMX,
KyPCOBBIX 1 AUMIOMHbIX
paboT Mo AaHHOW ANCLI-
nanHe.

OcHalleHVe kKabuHeToB
XVIMUW B CPeAHEN LLKOoNe
[AaHHbIM 060pyAOBaHMEM
MO3BONT YYaLLMMCS
NPOBOANTL BHEYPOUHbIE 1
y4ebHOo-MccnefoBaTeNbCKMe
PaboThl C MPUMEHeHVEM
METOZO0B KanopuMeTpuye-
CKOFO Y TUTPUMETPUYECKOrO
aHanu3a.
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G HMO YHUTEX KATAJIOT MPOAYKLIVN 2020

YuebHO-nabopaToOpHbLIN MOAY/b
«KnHeTmnkKa»

4 N\ [ )

|| OC

—
[N BbICLLIEro paspeLuaroLLias
0bpa3oBaHVIs CMOCOBHOCTb

TepMocTaTa
\§ VAN J

MpumeHseTca AN nposefeHNs GPOHTaNbHbIX
na6opaTopHbIX paboT no pasgeny «Xumuyeckas
KNHeTUKa» B By3ax 1 CpeAHUX crneumanbHbIX
y4ebHbIX 3aBeAeHUSAX, @ TaK)Ke MOXeT UCNo/b30-
BaTbCS B CNeLMann3npoBaHHbIX N aHaUTUYECKNX
na6opaTtopwusx. [lo3BonseT yyawmmcsa nsyumTtb
3aKOHOMEPHOCTM NPOTEKAHUA XMMUYECKMX peak-
unin n GaKTopoB, BANAIOLWMX HA CKOPOCTb peakumnii
FOMOreHHbIX N FeTeporeHHbIX CUCTEM.

MoxeT NpMMEeHATBLCA AN1s y4e6Ho-UccnegoBaTesb-
CKMX paboT 1 A0BY30BCKOW MNOAroTOBKM MO U3y4ye-
HUK KMHETUKUN XUMUNYECKNX peaKqu‘/’l B CpegHUnX
ob6pasoBaTe/bHbIX yUpeXkgeHUNAX.

NPEAHASHAYEHWE

° MpoBeAeHMe y4ebHO-NabopaTopHbIX paboT
Mo Kypcy «XMMUYECKas KNHETMNKa» B BbICLLNX
y4YebHbIX 3aBeAeHNAX

*  V3y4eHvie 33KOHOMEPHOCTW NPOTEKaHNSA
XVMNYECKUX peakLmi

®  V3yyeHne CKOpOoCTUN XUMNYeCKX peaKLI,I/II7I
VM BAVAOLWNX Ha Hee q)aKTOpOB

*  n3yyeHne MexaHn3Mbl XMN4Yecknx I_IpeBpaI_I_LEHI/II7I

144.300 ¢

* OCBOEHWe MeTO/Z0B ra3oMeTpun 1 GOTOKONOPUMETPUN
* MpoBefeHVe 4eMOHCTPALMOHHBIX 3KCMepUMEHTOB
* OCHalLeHe pabounx MecT CTyAeHTOB B 1abopaTopun

° MpoBeAeHue yuebHo-nccne[oBaTeNbCkX paboT
B CpejHen wkose

METO/Abl N3SMEPEHWA

AB

[paBMMeTPUA

= !

hy,

$

KoHaykToMeTpus KanopvmeTpus doToKONOPUMETPUS

\

[asomeTpus

J




000 «HayuHo-TponssoacTBeHHOE OObeAVHEHNE YHNTEX»

XAPAKTEPUCTUKW OCHOBHbIX YCTPOICTB

M3mepuTeneHbli

HavmeHoBaHve AVanasoH
Tepmogatumk -30..110 °C
doTokonopnmeTp 660 HM. 0..2
®otokonopumeTp 470 HM. 0.2
KoHaykTomeTp 0,001...10 cm/m
[JaTtunk ob6bEma rasa 0..10 mn
Py4HOW f03aTOP MepemMeHHoro obbema 1..10 mn

Becbl nabopatopHble 0..300r

NPENMYLLECTBA YYEBHO-/IABOPATOPHOIO MOAY A

00 0 00 O ©

KomnnekcHoe obecrneyeHre 1abopaTopHOro NpakT1kyma no Kypcy
XVMUYECKOV KMHETVIKM BY30BCKOV MPOrpaMmbl

Hannume tepmogatyvika (0T -50 o +110 °C ¢ paspeLuatoLLeit
crnocobHocTbro 0.05 °C)

MorpyxHble GOTOKONOPUMETPbI C CUHIM U KDACHBIM CBETODUABLTPOM
(470 Hm, 660 HM)

Hanuuve patuvka obvema rasa (0-10 mn / 0.01)

Hannuvie HarpesaTens MPOOMPOK C MarHUTHOW MEeLLANKOM
C HarpesoMm cofepxumoro o 350 °C

BCTpOEHHbIN XMAKOCTHBIA TepMmocTaT 400 M1 C A1ana3oHoM
TepmocTatpoBaHng oT 30 o 100 °Cu warom B8 1 °C

PelueHne n yqe6Hb\><, 1 nccnegoBateibCkinxX 3a4au

BCTpoeHHbIn 5-AMMOBbIA Anchaen, 0TobpaxatoLwmii MHGopMaLmo
C AATYVIKOB 1 NCMONHUTENBHBIX YCTPOWCTB

JTABOPATOPHbIE PABOThI

ViccnepoBaHve KUHETUKN pa3noxeHma Mo4YeBUHbI
KOHAYKTOMETpN4YeCKNM MEeTOL0M

ViccnepoBaHue KUHETUKUN pa3noxeHna nepokcnia Bogoposa
rasomMeTpnyeckmm MeToAomM

ViccnepoBaHMe KMHETUKY OMbIEHNS 3¢|/|pa Leno4ybo METOA0M
KOHAYKTOMETPpUN

NccnepoBaHme KMHETUKM Pa3NoXeHUs TprokconaT MapraHLa
$OTOKONOPUMETPUYECKMM METOLOM

ViccnepoBaHve KMHETUKY B3aUMOZAENCTBIS TVIOMOYEBMHBI
C KpacHOI KPOBSIHOM COMbO GOTOMETPUYECKIM METOAOM

NccnepoBaHne KUHETUKN PAacTBOPEHMS META/IIOB B BOAHbLIX
pacTBopax K1UcioT

MccnepoBaHme KMHETUKM PacTBOPeHNs kapboHaTa KanbLus
B BOZHbIX pacTBopax KMCA0T

ViccnepoBaHue KUHETUKUN BBaMMOAEIZCTBMﬂ ManiaxmToBoOro
3€21eHOro Co LWeno4ybro

OdnuymanbHas cTpanuua Y/IM «KuHeTnka»

& npounitech.ru/kinetics.html

37eCh Bbl MOXETe HalTX NOAPOGHYH MHGOPMALMID O MOJY/e,

O3HaKOMUTbLCA C ero COCTaBOM M CKa4daTb MeToanyeckrie Mmatepuaibl.

PaspeLuatoLLian
CrMocobHOCTb

0.01 °C
0.001
0.001
0.001 cm/m
0.01 mn

1 mn

0.01r

G YHUTEX

YuebHo-1abopaTopHEIit
MOZy b «<KUHETVKa»
MO3BO/SET OCHACTUTE
nabopatoputo paboyrmMn
MeCTaMu ANA N3yYeHs
CTyAeHTaMV MeXaHN3MOB
MPOTEKaHUA XNMUYECKMX
peakLi, CKOPOCTY peaKLi
1 GaKTOPOB BAVAHNA Ha Hee.

V3mepuTenbHble AaTUMKM
1 MeToanYecke mocobus
B COCTaBe 060py10BaHNS
MOMOTYT CTYyZIeHTY OCBOUTb
KypC XMMNYECKOM KMHETNKN
B BbICLLIEM YYEOHOM
3aBesieHVM. Ha 0bopyaoBa-
HWUW AOMYyCKaeTCs BbIMOAHE-
HVe NCCNeaoBaTENbCKMX,
KypCOBbIX 1 AUMIOMHbIX
paboT No AaHHOW AnCUM-
nnvHe.

OcHalLeH e KabnHeToB
XYM B CPeAHeN LKose
[AaHHbIM 060pyAOBaHVEM
MO3BONT YYaLLMMCH
MPOBOANTL BHEYPOUHbIE U
y4ebHOo-nccneoBaTeNnbCkme
paboThl C MPUMEHEHVEM
METOA0B rasoMeTpuy,
boTokoNnopuMeTpUM 1
KOHZAYKTOMETPUN.
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5% HMO YHUTEX KATAJIOT MPOAYKLIVN 2020

YuyebHO-nabopaTopHbIN MOAY/b
«Pa3oBoe paBHOBeC/E»

4 N\ [ )
- B 2 2
AN151 BbICLLEro amMny bl
0bpa3oBaHus C BUHaPHbBIMY
cMecsmu
- AN J

MpumeHseTca AnsA npoBeeHNs NabopaTopHbIX
pa6oT no pasaeny «dasoBoe paBHOBeCME»

B By3aX N CPeiHNX cneuunanbHbIX y4ebHbIX
3aBeieHUAX, a TaKkXKe MOXKeT NCMOJIb30BaTbCs
B CMeuManu3npoBaHHbIX N aHAaNTUYECKUX
na6opartopusx. MNossonseT yuawmmcs
N3y4YnTb NOCTPOEHME ABYXKOMMNOHEHTHbIX
$paszoBbIX gnarpamm cuctem peHon-

HadTanuH n peHon-soga. t

MoxkeT NpUMeHATbLCA A5 y4e6Ho-uccnesoBa-
TeNbCKMX PaboT 1 A0BY30BCKOW MOArOTOBKU
no nsy4yeHuto ¢a3oBoOro paBHOBECUSA

B CpeAHNX 06pa3oBaTe/lbHbIX

yupexaeHusx.

NPEAHASHAYEHWE

* MpoBejeHVe y4ebHO-1abopaToOpHbIX PaboT
no kypcy «dazoBoe paBHOBeCKEe» B BbICLLNX
yUyebHbIX 3aBeeHUAX

* BO3MOXHOCTb CO3/4aBaTb CODCTBEHHblE BUHAPHbIE
CMeCn ANA V3yYeHns

°  M3y4yeHue BMHapHbIX cucTeM deHoN-HapTanuH
n deHon-Bosa

° MocTpoeHne $pa3oBbIX AvarpaMm ABYXKOMMOHEHTHbBIX CUCTEM
° MpoBefeHVe JeEMOHCTPALMOHHbIX 3KCMEPIMEHTOB
° OCHaLLeHVe pabounx MecT CTyAeHTOB B 1abopaTopumn

° MpoBefeHVe y4ebHo-NCCNef0BaTeNbCKMX PAbOT
B CpefHel LwKone

METOAbl NSMEPEHWA

!

Tepmuyeckuii aHanu3

198.000 ¢




000 «Hay4Ho-MponssoacTBeHHOe ObbeaNHEHNE YHNTEX

XAPAKTEPUCTUKW OCHOBHbIX YCTPOICTB

M3mepuTeneHblii

HavmeHoBaHve AVanasoH
Amnyna andeHnnamMmH-HapTanmH 11 wr.
Amnyna ¢eHon-sosa 11 wr.

NPENMYLLECTBA YYEBHO-/IABOPATOPHOIO MOAY A

KomnnekcHoe obecrneyeHne 1abopaTopHOro NpakTukyma no passgeny
dU3MYecKo xMUmM Ga3oBoe paBHOBeCKe By30BCKOV MPOrpaMmbl

11 repMeTnYHbIX aMmyn Co CMecbto GeHoN-HapTanvH 1 BCTPOEHHbIM
TepMOAaTHMKOM

11 repMeTHYHbIX aMmy1 CO CMeCbHo (I)eHOJ'I-BO,ELa N BCTPOEHHBIM
TEePMOAATHMKOM

Hanuure 30Hbl HarpeBa 1 OXnaxaeHna Ana amnyn C 6I/IHaprIl\/II/I
cMecAMn

PelueHne n yHE6HbIX, 1 ncanegoBate/ibCknxX 3a4au

BCTpoeHHbIn 5-AMMOBbIN Ancnaen, 0TobpaxatoLlwmii MHGopMaLmo
C AATYVIKOB 1 NCMONTHUTENBHBIX YCTPOWCTB

JTABOPATOPHbIE PABOThI

1. MocTpoeHune pa3oBoli gnarpammbl GeHon-HadTannH

2. MocTtpoeHwne dpazoBoit gnarpammbl GeHoN-BOAA

3aech Bbl MOXETe HaliTh NoAPOOHYH NHOOPMALIMIO O MOAYe,

O3HaKOMUTBLCA C €ero COCTaBOM U CKadaTb MeToANHYeCKre MaTepnasbl.
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PaspelatoLLian
CrMocobHOCTb

0.05°C
0.05°C

YHUTEX

MonyyaTtb 3HaHUsA Nerko!

G
g3

YU4ebHO-1abopaTopH:Ii
Mozaynb «dazoBoe paBHOBe-
cve» MO3BOIAET OCHACTUTE
NabopaTopuo pabounmm
MeCTaMu AN N3y4eHs
CTYZeHTaMV ABYXKOMMO-
HEHTHbIX $a30BbIX CUCTEM
deHon-HadTanmnH 1
deHon-8osa.

FepMeTUYHbIE amny/bl

C BUHaAPHBIMK CMeCaMN

1 MeToAMYEeCKMe MNOCOBUS
B COCTaBe 060PYAOBaHNA
MOMOTYT CTyAEHTY OCBOUTb
kypc $a3oBoro paBHoBecus
B BbICLLIEM YYEOHOM
3aBeseHuV. Ha obopyaoBa-
HW AOMYCKaeTCs BbIMOHe-
HVe nccnesoBaTeNbCkmX,
KypPCOBbIX 11 ANMAOMHbIX
paboT No AaHHOMY Hampas-
NeHWHO.

OcHalLleHVe KabuHeToB
XVMUW B CPefHel LKone
mogynem ®asoBoe paBHO-
Becvie MO3BOMNT yYaLLMMCS
MPOBOAUTbL BHEYPOUHbIE 1
y4YebHo-1ccneoBaTenbCkme
paboTbl C MPYMEHEHVEM
METOA0B MOCTPOeHUSA
[BYXKOMMOHEHTHbIX
$asoBbIX AVarpamm.
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@ HMO YHUTEX KATAJIOI MPOAYKUWMIW 2020

YuebHOo-nabopaTopHbLIN KOMM/IEKC

«IKOS0rnsa»

N ([

/_ — —
ANS CpeaHero 41151 BbICLLIero NabopaToOpPHbIX
0bpa3oBaHus 006pa3oBaHs paboT
8-11 knaccel
N

107

MNMprMeHseTca ANg npoBeAeHs
nabopaTtopHbIX pa6boT no
3KOJIOrMU B BY3aX, a TakxKe
MO>KeT NPUMEeHATbLCS AN
NpoeKTHO-MCcCneA0BaTeNbCKNX
paboT B cpeaHMX ob6pa3oBa-
TeNbHbIX YUYpeXXaeHUNAX.

O6beguHseT B cebe ABa aBTO-
HOMHbIX MOAY A ANs NpoBeje-
HUS KaK 1abopaTopHbIX, Tak

M NoNeBbIX UCcCef0BaHWIA.

METOAbl NSMEPEHWA

@3 pH-meTpus

L1l
BonbtmeTpua

© <

\/QK,» Typbuanmetpus

KoHaykToMeTpus

JE% Kanopumetpus

o 4 i K
— e = ==
,;inil vy

&
1

L

NPEAHA3SHAYEHWE

MNcrxpometpua

BapomeTpua

HOTeHLLMOMETpI/Iﬂ

DOTOKOIOPUMETPUA

[o3nmeTtpua

npoBeeHe y4ebHo-1abopaTopHbIX PABOT MO KypPCy «3KONOMUA»
B BbICLUMX yUYeOHbIX 3aBeAeHSAX

ncaneoBaHNA 0OBbEKTOB: BOJa, BO34yX, Mo4Ba, nviLiesble
MPOoAyKTbl, pacTeHnda, MMKPOOPraHN3Mbl

BbIMO/IHEHWEe MOoN1eBbIX A na6opaTopr|x I/ICCI'IEAOBaHI/IVI
npoBejeHne 31eKTPOXNMNHYECKX MEeTOAO0B aHa/l3a B 2KO10rn
OCHalleHne pa6OL4I/I>< MeCT CTyZAeHTOB B na6opaTop|/|V|

npoBeAeHe yuebHo-NCCcnefoBaTeNbCkX PAbOT B CPeAHeN LWKone

o

&

]

445.620 p

Mukpockonua

[paBMmMeTpUA

JlrokemeTpus

AHemomeTpua

Konopumetpua




000 «Hay4Ho-MponssoacTteeHHOe ObbeanHEHNE YHNTEX»

XAPAKTEPUCTUKWM OCHOBHbIX YCTPONCTB

HavmeHoBaHVe

TepmogaTurk

MynbTnaaTyumnk noteHumoMeTpud (pH-MeTp, BONBTMETP)

MynbTnaatyvik atmochepa (Temnepatypa, BNaXHOCTb, JaBneHue)

My/’l bTNAaTYNK aMrepoMeTpuAd

MynbTraatunk otokonopumeTp RGB (660HM, 520HM, 470HM)

dotokonopumeTp 400HM
dotokonopumeTp 590HM

JaTurk pacTBOPEHHOIO KNCNOPOAa

MynbTnAaTUNK MyTHOCTb-MUHEpan3auns (Typuanvetp, KoHaykToMeTp)

MynbTNAaTUNK OCBELLLEHHOCTL (JlrokemeTp, MynbcmeTp)

AHEMOMEeTp

Lymomep

PyuHoOI A03aTOp NepeMeHHoro obbema
NcTouHnk YO nsnyderns 400 Hv
Ocagkomep

TecT-cncrema «Mefb»

TecT-cucTema «Xeneso»

M3meputenbHbll
AVianasoH

-30...110 °C
0.14pH/15.+158B
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PaspeluaroLLian
CMoCcobHOCTb

0.01°C
0.01 pH /0.001 B

-40..70°C/0..100% /0.1 30..110Ma  0.1°C/0.1% / 0.001«k[a

..3B/0...40 MA
.2

"2

.2

.20 mr/n

...1000 J1k / ...100%
.20 m/c

40..120 b

1..170 mn

400 HM

0..55 Mm
0-30-50-100-1000 mr/n
0-5-30-300-1000 mr/n

0
0
0
0
0
0
0
0

MPEMMYLLLEECTBA YYEBHO-JTABOPATOPHOIO KOMIMJ/1IEKCA

14 BWAOB M3MepeHuiA

000 000

M UCMONHUTENBHBIX YCTPOWCTB

METOANYECKWE MOCOBUA

Boga
Bosgyx

[TouBa

XuBble 06BEKTHI U
nujeBble NMPOoAYKThbI

AHannTnyeckmne MetTosbl

26 pabot
20 paboTt
24 paboThbl
17 pabot

20 paboTt

OdumansHas cTpanmua Y/IM «Jkonorus»

@ npounitech.ru/ecology-(extended)

KomnnekcHoe obecneyeHvie 1abopaTopHOro NPakTykyma no Kypcy 3KONorum
Hannune nonesoro (MobUALHOro) 1 NaboPaTOPHOTO (CTAaLMOHAPHOMO) MOAYNel

BO3MOXHOCTb BefeHMA Monesblx 3anucert, otmedate GPS-Touky nposegeHns
N3MepeHNin, 0TobpaxaTb MapLUpyT

Hanuune yeTbipex BUAOB KOMMAEKTALMI U rMbKas KOHOUrypaLVs Noz 3a4auv

BCTpOEeHHbIV 7-Ar0MOBbIN ANCTER, OTOBPaXaroLLA MHGOPMAaLMIO C AaTHNKOB

3a6eck Bbl MOXeTe HaliTy MOAPOGHYH MHPOPMALMIO O KOMMAeKCe,
03HaKOMUTLCS C ero COCTABOM M CkayaTb MeToAMYeckrie MaTepmabl.

..1000 EM® /0...10 cm/m

0.01 B/0.01 MA
0.001

0.001

0.001

0.01 mr/n
1EM® /0.001 cm/m
10 ik / 1%

0.1 m/c

0.1 ab

1 mn

10 HM

T MM

100 wr.

100 wr.

zéz YHUTEX

MonyyaTb 3HaHWA nerko!

Ob6opyaoBaHMe oTBeYaeT
BCEM COBPEMEHHEIM
TpeboBaHWAM ANA NpoBese-
HUSA MPOEKTHBIX U
y4ebHo-nccnea0BaTeNbCKIMX
pPaboT Mo 3KONOrNK Ha
yrnyoneHHOM ypoBHe.
MpesocTaBnAasg BO3IMOX-
HOCTb BbIMONIHATL Kak
NabopaTopHble, Tak 1
nosieBble UCcneA0BaHNS.

CrneupanmcTbl KOMAAHWM
«HIMO YHUTEX» rOTOBbI
0Ka3aTb KOHCY/IbTAaTUBHYHO
I METOANYECKYHO MOALEPXKY
Mo OpraHmn3aL i NPoOeKTHo-
nccnefoBaTenbCkyX paboT:
YAANEHHbIE NN OYHbIE
KOHCynbTaumu, obyyatoLmne
BWAEO U MeToAMYeckne
MaTepuansl.
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HIMO YHUTex rotos
OKa3aTb cnegyroLime
BUAbI YCNVT:

©
©

MocTaBKka cOBpeMeHHOro Ln¢$poBoro yyebHo-
NnabopaTtopHOro 060pyA0BaHUS MO eCcTeCTBEHHO-
HayYHbIM AUCLUNANHAM.

Mbkas KoMNAekTaLmst NoCTaBAseMOro o6opyAoBaHMs,
C yyeToM cneumdukn y4ebHo-1ccnes0BaTeIbCKO
AeATeNbHOCTN 06Pa30BaTENbHOMO YUpeXAeHNS

Pa3paboTtka y4ebHO-nabopaTopHoOro obopysoBaHus
Nno XMMWK, 3KON0rnn, bronornm, dGusnkmy no 3anpocy
3aKkasuuka.

[MocTaBka XMM4Yeckmx pPE€akKTNBOB XUMMNYECKOW
nocybl

MoMoLLb B MOArOTOBKE ayKLMOHHOW AOKYyMeHTaLMN,
KOHCyNbTauMs MO BOMPOCY COCTAaBAEHNSA TEXHNYECKOTro
3a/laHMA N NOArOTOBKM KOMMEPUECKUX NMPELNOXEHWIA.

KoHcynbTaunoHHasi noagep kka rnosab3oBaTteneil no
BOMpOCaM BBOAA B 3KCM/lyaTaLuto, MeTOA0B MCC/ieso-
BaHWS, OpraHM3aum NpoeKkTHO-NCCIeA0BaTe1bCKO
JeATeNbHOCTH.

FapaHTUNHAA 1 NOCTrapaHTUNHAA NoALepXKKa

[ocTtaBka no Poccuu, KasaxctaHy, benopyccun
n ctpaHam CHI






'&' HMO YHUTEX

|_|OJ'Iy‘—IaTb 3HaHWA nerko!

00O «HIMO YHuTex»

634061, r. Tomck, yn. l'epueHa, 72
+7 (3822) 99-20-22
info@npounitech.ru
npounitech.ru

MpeacTaBuTEnn B pecnybnvike benapycb

00O «[lMpmnbopocTponTensHass KOMAAHUA»
220072 PB, r. MuHck, yn. M. bposku, 19, od. 129
+7 (375) 17 284-11-16, (375) 44 774-91-97
ines@priborcom.com

www.priborcom.com

MpeacTaBuTenn B pecnybnvke KaszaxcraH
TOO «Xnm/1ab-IMB»

140000 PK, r. MaBnogap, yn. Ak. Catrniaesa, 65
+7 (7118) 32-37-79, (7182) 62-00-46
himlab-pv@mail.ru
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