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BBEJEHUE

JucuumuinHa « BBeieHne B XUMUYECKYIO TEXHOJIOTHIO PEaKTUBOB M 0COO0 YMCTHIX BEIIECTBY» OTHOCUTCS
K IucuuruinHe 6a30Boi yactu. OHa HanpaBiieHa Ha (POPMHUPOBAHKE OOMICKYJIBTYPHBIX, TIPOdeccHo-
HAJIBHBIX U 0011eTTpO(heCCHOHATBHBIX KOMIIETEHIINH 00y4JaloMXCcsl B IPOLIECCE BHIMOJIHEHHS pa-
60T, onpenenennpix @I'OC BO.
Metoandeckue yka3aHHMs COCTaBJICHbI Ha COBPEMEHHOM HAyYHOM YPOBHE M pPAacCUMTaHbl Ha
CTYZIEHTOB, 110 HanpasyieHnio 18.03.01 Xumudeckas TEXHOJIOTHS.
[TocnenoBatenbHOCTh J1A0OPATOPHBIX PAOOT COOTBETCTBYET JIOIMYECKOM CTPYKType ee
npoxoxaeHus. llpeayaraemple  METOAWYECKHE YKa3aHWsSl COJAEPKAT MaTepuan, KOTOPBIH
PEKOMEH/1yeTCsl UCTOJIb30BaTh CTYIEHTaM IIPU OCYILECTBICHUH JJa0OpaTOPHBIX PaboT.



1 JIABOPATOPHAS PABOTA Ne 1

N3YYEHUE KUHETUKU PEAKIIUU KATAJIMTUYECKOTI'O
PA3JIOKEHUS TIEPOKCHUIAA BOJOPOJA

Heab padorbl: 1.M3yunTs 1poliecC KaTaJIUTHYECKOTO  Pa3I0KEHUS
nepoKcuaa BOJI0OPO/Ia.
2.Paccuurtath KOHCTaHTY CKOPOCTH peaxkuuu
KaTaJUTUYECKOTO Pa3I0KEHMS MEPOKCHIa BOJOPOIA.
3.0npenenuTsb KUHETUYECKU  TOPAJOK  PEaKIUU
pa3JIoKEHUs MIEPOKCHIa BOAOPOIA.

Hccaemnyemas peaKius: 2H,0, = 2H,0 + O,1(1)
Oob6opynoBanue. MarepuaJbl

Becol Texundeckue BTJIK — 500.

Kon6a Bropua oosemom 100 cm’.

Boponka kanensHas oobemom 100 e’

BropeTka rpagynpoBaHHas ¢ IBYXXOJOBLIM KPaHOM 00beMOM 50 e,
CkJsiHKa ypaBHUTEIbHAS.

PactBop  mepokcuma  Bomopoma  H,O, ¢ KOHUEHTpanueu
®(1/4H,0,)=1.0%.

7 Oxcua mapranna (IV) MnO, (nopomok) o TY 6-09-29-62-78.

8 CekyHaomep.

9 ®unbTpbl OyMaKHbIE.

10 Boposxka.

11 I'pyma pe3nnoBas pasmep Nel.

12 Boga quctriuiipoBaHHas.

XO/Jd PABOTHI

AN DN A~ W

1 TloaroroBka J1a00paTOPHOM YCTAHOBKH K padore

1.1 Ha TexHn4ecknx Becax B3BECUTh HABECKY KaTanu3zatopa MnO, maccoi

0.1 r Ha punbTpe U MOMECTUTH €€ B KoJ0y Bropiia.

1.2 CobpaTh KaTaIUTUYECKYIO YCTAHOBKY IO CXeMe Ha (pUCYHOK 1).
1.31lepeBectu KpaH 5 B noJioxKeEHUE 14 «3aKPBITOY.

1.4B KxanenbHy0 BOPOHKY KaTAIUTUYECKOM yCTaHOBKM 3a1uTh S0cM’ pac-
TBOpa NMEPOKCUIA BOJOpoa (0TOMpaTh MEPHOM MUIETKOM) ¢ KOHIIEHTpAIIU-
eit w(1/4H,0,) = 1.0%.
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Bung A—
OJITHOXOZI0BOM
KpaH 5

Bun B — nByxxonoBoit
16 KpaH 8

4

1 — wmamue, 2 — xamanuzamop, 3 — konba Bopuya, 4 — nanxu-
oeporcamenu, 5 — Kpan 00HOX00080uU, 6 — pacmeop nepoxcuoda 8000-
pooa, 7 — 80poHKa KaneavbHas, 8 — KpaH 08yxxo008oti, 9 — bropemxa
2paoyupoBanHas ¢ 08yxXxo006biM Kpanom emkocmoio 50 cv’; 10 —

wxana;, 11 — eooa, 12 — cknsanka ypasHumenvnas, 18 — c60600mbii
HOCUK O10pemKu;

Buo A — 13 — nonooicenue kpana 5 «omxpoimoy, 14 — nonoowcenue kpara 5
«3AKPLIMOY,

Buo B — 15 — nonooicenue xpana 8 «omxpwima cucmemar, 16 — no-

JoxceHue kpana 8 «3akpvimoy, 17 — nonoocenue kpana
8 «omkpvima ammocgepay.

Pucynok I — Cxema kamanumudeckou YyCmaHo8KuU pasiodiceHus ne-
POKCUOa 8000p00a

1.51IpoBepuTh yCTAaHOBKY HAa T€pMETUYHOCTB. {7151 vero:
1.5.1. Coeaunuts OropeTKy 9 ¢ armMocdepoid, mepeBooM KpaHa 8 B MOJIOXKe-
Hue 17. [Tpu sToM peakimonHas kojida 3 U30upyeTcst OT aTMOC(hephl.
1.5.2. TlpucoennHUTH PE3MHOBYIO TPYIITY K CBOOOTHOMY KOHITY OFOPETKH
18 u co3nats U30bITOUHOE NaBieHue. [Ipy 3TOM ypoBEHb BOJSTHOTO CTOI0a
B OropeTke 9 NMOHU3WTCA, & B YPaBHUTEIBHOM CKISIHKE 12 MOBBICHUTCH.
JIOOMTECS CHUKEHHS YPOBHS B OIOPETKE JI0 JENEHHs 35 cM’.



1.5.3. Tlocne yero u3onupoBarh OIOPETKY OT atMoc(epbl TOBOPOTOM
JIBYXX0JIOBOTO KpaHa 8 B nojioxkenue 15. [Ipu aTom 6ropetka 9 coenu-
HUTCS C PEAKIITMOHHOM KOJIOOH 3, ypOoBEHb BOJIbI B OIOPETKE HECKOIBKO
MOBBICUTCS U3-3a 00Jiee HU3KOIO JAABJICHUS B CUCTEME.

1.5.4. Tlpu repMETUYHOCTH CHUCTEMBI YPOBEHb KUJIKOCTH B OIOPETKE
JOJKEH OCTaBAThCS MOCTOSIHHBIM B TeueHue 3-4 MUHYT. B npoTuBHOM
ClIydyae HEOOXOJMMO TMPOBEPUTh BCE COCIUHEHUS U J1OOUTHCS
T€PMETUYHOCTH.

2 N3MepeHne CKOPOCTH KATATUTHYECKOT0 PA3JI0KeHU TIe-
POKCHIA BOAOPOAA

2.1 Yo6enuBIIUCh B TEPMETUYHOCTU YCTAaHOBKHU, COCIUHUTL OOPETKY 9 C
atMocdepoil, TOBOPOTOM JABYXXOJ0BOTO KpaHa 8 B moyioxeHue 17.
2.2 YcraHoBUTH YPOBEHB BOMIBI B OropeTke Ha otMeTKy S0 1o mkate 10 myTtem me-
PEMEILICHNS] B BEPTUKAIBHOM HAIPABIICHUM YPAaBHUTEIBHOW CKIIHKM 12 B narke-
nepxarere 4. JIoOuBLIMCH HeoOXomMMOro 3Hadenns (50cM) ypoBHS BOJIBI B OIOpETKe
10, ypaBHUTEIbHYHO CKISIHKY 3a(pUKCUPOBATh B JIAIKE-IEprKaresic 4.
2.3 IloBopoToM KkpaHa 8 B MoOJoOXxeHHE 15 coequHuUTh OKOpeTKy 9 ¢
peakimoHHoOM Koa0oi. [Ipu sToM HabII01aeTCI CHUKEHUE YPOBHS BOJBI B
OropeTke H3-3a U30BITOYHOIrO JaBieHHUS B cucteme. JlJisi BhIpaBHUBaHUS
JABJICHUSI HEOOXOIMMO MOBOPOTOM KpaHa 8 MOOYEPEAHO COSTUHSITH OF0-
peTky ¢ atMocdepoii (mosiokeHne kpana 17), a 3aTeM ¢ peaKIIMOHHOM KOJI-
0oil (monoxkenue kpana 15). Omneparuio MOBTOPATH JI0 T€X IMOp, MOKa B
OropeTKe, COCIMHEHHON C CHUCTEMOM, HE YCTAaHOBUTCS 3HAUYCHUE YPOBHS
BozbI paBHOe 50cM’ (mkanal0).
2.4 TloBopoToM KpaHa 8 B MoJioKeHUE 16 n3omumpoBaTh OHOPETKY 9 OT
pPEaKIMOHHON KOJIOBI ¥ OT aTMOC(epHI.
2.5 IloBopoToMm KpaHa 5 B mosoxkenue 13 BBecTH Bech 00beM pacTBOpa
MepOoKCH/JIa BOAOPOaa 6 U3 KaneabHOM BOPOHKHM 7 B ko0y Bropiia 3.
Buumanmue! Ilpum ucreyeHuu npuMepHO NOJOBMHBI 00bema Ie-
POKCHIa BOJAOPOJAA U3 KAleJbHOH BOPOHKH 7 HEOOXO0IMMO BKJIIO-
YUTH CEKYHI0MeEP.
2.6 Tlocne uctedeHust Bcero ooObemMa MepokcHia Boaopoaa B Kooy Bropiia
3 mepeKphITh KpaH 5 MOBOPOTOM B MojokeHue 14.



2.7 TloBepHyTh KpaH 8 B MOJIOKEHUE 15, COSAMHSIONIEE PEAKIMOHHYIO KOJIOY C
oropetkoit 9. IIpu 3TOM BBIIETISIONTMIACS TIPU PA3IOKEHUH MIEPOKCHIA BOAOPOIa
ra3000pa3HbIil KUCIOPOT IOJKEH MOHMKATh YPOBEHB BOJIbI B OrOpeTKe 9.

2.8 OrMeyars ypoBeHb JKHIIKOCTH B Oropetke 9 mo mikae 10 yepes kaxkpie 30 ce-

KYHJI B TEYEHHE MIEPBBIX JIByX MUHYT, & JIATIee Yepe3 OIHY MUHYTY (IO CEKYHIIOMEpY)
JI0 OKOHYAHWS1 SKCTIepUMeHTa. Pe3yrbTarsl m3MepeHuii 3aHecTy B Ta0mmIty 1.

Tabnuna 1 — DkcnepuMeHTaIbHbIE JaHHbIC

Bpema T, c 0 30 | 60 | 90 | 120 | 180 | 240 | ... | 1080

ITokazanus Oropetkn Ve, cM® | 50

OObeM Taza Vr(Oz)ZSO—Ves,

oM’

0

CraHnapTHbIi 00beM VFO(Oz)

2.9 DKCIEepUMEHT CYUTATh 3aKOHYEHHBIM MOCIIE MOJYYEHUS TPEX OJIMHAKO-
BBbIX 3HAYEHUI YPOBHS BOJBI B OIOPETKE 9 Vo

3 OO0padoTKa IKCNIEPUMEHTAJIbHBIX JAHHBIX

1.1 TlpuBectn o0BeM BhIACIMBIIErOCS Kuciaopoaa Vi(O;) K craHIapTHHIM

YCIIOBUSM 110 hopMyJie:

o @)
PesynbraThl pacuera 3aHecTH B TaOIUILy 1.

3.1 Tlo »sKcnepyMEHTAIbHBIM JaHHBIM, TIPEACTABJICHHBIM B Tabmuie |1,

paccuuTarh KOHCTAHTBI CKOPOCTH PEAKIIMH PA3JIOKEHUS IIEPOKCUIA BOIOPOAA TT0

OCHOBHBIM KUHETUUECKUM YPABHEHHUSIM PA3ITUUHBIX TIOPSIIIKOB (2, 3, 4):

0
Ve =

2303, V.,

s & vyl (3)
n=2 1 1 1
* ZT[VOO —v) _V@J )

n=3 _ 1 1 |
K ZTLVQO—V;)V (VQCV]’ (5)

K

rie: Ve=50-V ons, CM>.
3.2 Tlo pe3ynbpTaram pacuera BbIOpaTh NOPSA0K peakuuu (n=1; 2; 3), npu
KOTOPOM KOHCTaHTa CKOPOCTH peakiuu K moka3biBaeT HaMMEHBIINUNA pa3-
Opoc 3HAYEHUM.




3.3 Iloctpouth rpadudeckue 3aBUCUMOCTH IS UCCIIEAYEMOM pPEaKIUM

PAa3JIMYHBIX ITOPAAKOB B KOOPpAWHATAX!

Ve, _
n=1: lgi():.f(r)
V, -V

0 r

I
V-V
n=3: ;=f(r)
(Vﬁ _ Vr() )_7
3.4 YCTaHOBUTH MOPSJIOK PEAKIHUM PA3JIOKEHUS TMEPOKCHIa BOAOPOAA
CPaBHEHUEM pE3YyJbTATOB PAaCUYETHBIX JAHHBIX MO M. 3.2 U IpaduUYECKUX
3aBUCUMOCTEH 10 1.3.3.
3.5 Peakuuu paziiokeHus MEPOKCHUAa BOJOPOAa MPUCBAUBACTCS MOPSIOK,
IpA KOTOPOM pacueTHble MO .2 3HadeHud K CKOpOCTH XMMHUYECKOU
peaKIMu UMEIOT HAaMMEHbIINNA pa30poc U MPSAMOJUHEUHYIO TpadUuecKyro
3aBHCUMOCTH B YKa3aHHBIX MO 11.3.3 KOOpAUHATAX.
3.6 PaccuuTath cpeHee 3HaUeHHE K CKOPOCTH PEaKIIUM Pa3IoKeHUS Ie-

pOKCHAa BOAOPOAA JJIs1 YCTAHOBJICHHOIO MOPSIJIKA PEAKIUH:

E:ZKZ-’ (©)

n.
rac n; — 4Yuciio paCcCHUTAHHBIX sHaueHu K CKOpOCTHU peaKHI/II/I.

=/(7)

1

Tabauya 2 — Jlannvle 05 onpedenenusi KOHCMAaHmbl CKOPOCMU KamaauTi-
YECKOW peaKuun

No Koncranra ckopoctu
j n=1 n=2 n=3
1
2
3
K

4. CnenaTh BBIBOJ O MPOJICTAHHOU padoTe.



2 JJABOPATOPHAS PABOTA Ne 2

MN3YUYEHUE BJIMAHUSA TEMIIEPATYPbBI HA CKOPOCTbD
PEAKIHWMU PA3JTOKEHUA HEPOKCUIA BOAOPOIA

Heab padorsl: 1.M3yunuTe mporecc KaTaIUTUUECKOTO  Pa3JIOKEHUS
NepoKcHuaa BOAOPO/Ia MPU Pa3IMIHBIX TeMIIepaTypax.

2.PaccumnTarhb SHEPrHIO AKTHUBAITIH peaKuuu
KaTaJIUTHYECKOTO Pa3I0KeH s IIEPOKCH A BOJOPOA.
Uccnenyemas peakiys: 2H,0, = 2H,0 + O21(1)

Oob6opynoBanue. MarepuaJbl

Yaerparepmocratr UTU — 4.

Becol Texanueckue BTJIK — 500.

Konb6a Bropia o6semom 100 e,

Boponka kanensHas oobemom 100 e’

BropeTka rpagyupoBaHHas ¢ IBYXXOJOBLIM KPaHOM 00beMOM 50 ¢,
CkJsiHKa ypaBHHUTEIIbHAS.

Oxkcupn mapranna (IV) MnO, (mopomiok) o TY 6-09-29-62-78.
PactBop MEPOKCHUIA BOJIOpOJIA H,0O, C KOHLIEHTpAIUEN
0)(1/4H202):1.0%.

9 CexkyHuomep.

10 ®unbTpbl OyMaXKHbIE.

11 Boponxka.

12 I'pymia pe3nnoBas pasmep Nel.

13 Boaa quctriuimpoBaHHas.

XOJd PABOTHI

O 1N LD N WD -

1 IloaroroBka KaTAJUTHYECKOH YCTAHOBKH K padoTe MpH KOMHAT-
HOM TeMIeparype

1.1 3adukcupoBaTh KOMHATHYIO TeMIEpaTypy MPOBEACHUSA KaTaJIUTHYE-
CKOTO pa3loKEeHUs IMEepOKCHAa BOAOpOJa MO TepMomeTpy. Pesynbprar
U3MEPEHHUSI 3aHECTHU B TAOIHUILY 3.

1.2 Ha TexHHMYeCKMX Becax B3BECHUTh HABECKYy KaTanmu3aropa MnO2
maccoit 0.1 r (Ha ¢puabTpe) U MOMECTUTH €€ B Koa0y Bropiia.

1.3 CoOpaTh KaTAIUTUYECKYIO YCTAHOBKY IO CXeMe (PUCYHOK 1).

1.4 IlepeBectu kpaH 5 B MOJIOKEHUE 14 «3aKpPBITO».
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13 BunA-—
OJITHOXOZI0BOM
KpaH 5

15 Bux  B-mByxxomooit
KpaH 8

4

1 — wmamus;, 2 — xamanuzamop, 3 — koaba Bropuya; 4 — nanku-
oeporcamenu, 5 — Kpan 0OHOX00060U; 6 — pacmeop nepoxcuda 6000-
pooa, 7 — 60poHKa KanemvHas, 8 — KpaH 08yxxo0oeot, 9 — oOropemxa
2padyupoeannas ¢ 08yxxo006biM Kpanom emxocmoio 50 cm’; 10 —
wxana; 11 —eooa; 12 — cxknanxa ypasuumenvras, 18 — c60600HbLI

HOCUK OIOpemKu;

Buo A — 13 — nonooicenue kpana 5 «omxpoimoy, 14 — nonoowcenue kpara 5
«3aKpPLIMOY,

Buo B — 15 — nonooicenue kpara 8 «omkpoima cucmemay, 16 — nonoowcerue
Kpana 8 «3axpeimoy, 17 — nonooicenue kpana 8 «OmKpolima
ammocgepay.

Pucynox 1 — Cxema xamanumuueckoul yCmaHo8KU pa3ioHceHus ne-
poKcuoa 8000pooa

1.5 B kanenpHyr0 BOpPOHKY KaTaJUTHUYECKOM YCTAHOBKH 3aiuTh S0cm3
pacTBopa Mnepokcuaa Bojopoaa (0TOMpaTh MEPHOW MUIETKOW) ¢ KOHICH-
tpanuen o(1/4H,0,) = 1.0%.
1.6 IIpoBepuTh yCTAHOBKY Ha Fr€pMETUYHOCTH. J1JIs1 4ero:
1.6.1 Coeauauth OFOPETKY 9 ¢ atMochepoid, mepeBoIoM KpaHa 8 B TOJIOXKeE-
Hue 17. ITpu 5ToM peakimoHHas Kojioa 3 u30pyeTcst OT atMOC(hephL.
1.6.2 IlpucoenyHUTh PE3MHOBYIO TPYyIIy K CBOOOJHOMY KOHITy OFO-
petku 18 u co3marh U30bITOYHOE JaBiieHue. [Ipu 3ToM ypoBeHb BOIS-
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HOTO CT0JIOA B OOpPETKE 9 MOHU3ZUTCS, @ B YPABHUTEIBHOMN CKISTHKE 12
NOBBICUTCS. J[[0OMTHCSI CHYDKEHUS YPOBHSI B OOpETKE 110 JieJieHus 35
oM.

1.6.3 Tlocne yero n3oaupoBaTh OIOPETKY OT atMoc(epbl TOBOPOTOM
JIBYXXOJIOBOTO KpaHa 8 B mojioxkeHue 15, mpu 3ToM OropeTka 9 coenu-
HUTCS C PEAKIITMOHHOM KOJIOOH 3, ypOoBEHb BOJIbI B OIOPETKE HECKOIBKO
MOBBICUTCS M3-3a 00Jiee HU3KOTro JaBiieHus B cucteme. [Ipu repmernu-
HOCTH CHCTEMBI YPOBEHb >KUIKOCTH B OIOPETKE JOJKEH OCTaBaThCs
MOCTOSIHHBIM B TeueHue 3-4 MuHyT. B mpoTHBHOM ciiyyae HE0OXo-

AUMO IIPOBCPUTH BCC COCANHCHUS U I[O6I/ITI)C5I IrCpMCTUYIHOCTH.

2 H3mepeHue CKOPOCTH KATAJIMTUYECKOI0 PA3JI0KEeHHS Tie-
POKCH/AA BOAOPOJA

2.1 Y0eauBLIUCh B TEPMETUYHOCTU YCTAHOBKHU, COCIUHUTL OIOPETKY 9 C
aTMoc(epoil TOBOPOTOM ABYXXOAOBOr0 KpaHa § B mosioxkeHue 17.

2.2 YcraHoBUTH YPOBEHb BOILI B OrOpeTke Ha oTMeTKy S0cM’ mo mkae 10
MyTEeM MEPEMEIICHHS B BEPTUKATILHOM HAINIPABJICHUH YPABHUTEIBHON CKIISTHKU
12 B nanke-nepxarese 4. JloOUBIIKCH HEOOXOMMMOro 3HadeHus 50cM’ ypoB-
HSl, YPABHUTEJIbHYIO CKIISTHKY 3a()MKCUPOBATH B JIaNKe-Jepkarene 4.

2.3 IloBopoToM KpaHa 8 B MOJOXEeHHE 15 coeauHUTh OIOpEeTKy 9 ¢
peakiMoHHON K0i0ou. [Ipu 3TOM HAOMIOHAETCS CHUKEHUE YPOBHS BOJIBI B
OropeTKe H3-3a U30BITOYHOIO JIaBieHMS B cucteme. JlJisi BhIpaBHUBAHUS
JaBJICHUS HEOOXOIUMO MOBOPOTOM KpaHa 8 MOOYEPETHO COCAUHATH OrO-
peTky ¢ atMocdepoit (mosnoxenue kpana 17), a 3aTeM ¢ peakMOHHOMN KOJI-
0oii (moJsioxkeHue kpana 15). Onepaiuio HOBTOPSATH JI0 TE€X MOP MOKa B Or0-
pETKE, COEAUHEHHOU C CUCTEMOM, HE YCTAHOBUTCS 3HAYEHUE YPOBHS BOJIbI

paBuoe 50cM’ (mkanal0).

2.4 TloBopotoMm KkpaHa 8 B mojokeHue 16 m3onupoBath OOpeTKy 9 oT

PEaKIIMOHHOM KOJIOBI M OT aTMOC(]eEpHI.

2.5 IloBopotoMm kpaHa 5 B mnojoxkeHue 13 BBecTH Bech 00bEM pacTBOpa

nepokcuaa Boaopojia 6 u3 KanejibHON BOpOHKH 7 B K010y Bropia 3.
Buumanue! Ilpum ucreyeHnu npuMepHO NOJOBMHBI 00bema Ie-
POKCHIa BOJOPOJA U3 KaleJbHOH BOPOHKH 7 HEOOXOIMMO BKJIIO-
YUTH CEKYHA0MeEP.
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2.6 ITlocne uctedyeHus: Bcero ooObeMa MepoKcHaa BojIopojia B Kooy Bropiia
3 mepeKphITh KpaH 5 TOBOPOTOM B MOJI0KeHHE 14.

2.7 TloBepHyYTb KpaH 8 B MOJOXEHUE 15, coequHsIONIee peaKIIMOHHYIO KOJI-
Oy c¢ Oropetkoit 9. Ilpu 3TOM BBIACTSIONIMIICS TIPU PA3JIOKEHUU TIEPOKCUAA
BOJIOPO/1a Ta3000pa3HbIA KUCIOPO/I IOJDKEH MOHWKATh YPOBEHB BOBI B OF0-
petke 9.

2.8 OTmedarb ypoBEHb KUIAKOCTH B OropeTke 9 1o mikaine 10 yepes3 Kaxkapie
30 cexyHJ B T€UEHHUE MEPBBIX JBYX MUHYT, a Jajiee Yepe3 OJIHy MUHYTY (110
CEKYHIOMEPY) IO OKOHYAHMS SKCIEPUMEHTA. Pe3ynbpTaThl M3MEPEHHI 3aHe-
CTH B Ta0nuIy 1.

Tabnuna 1 — DkcnepuMeHTaIbHbIC JJaHHbIC

Bpema T, c 0 30 | 60 | 90 | 120 | 180 | 240 | ... | 1080

IToxasanus Oropetkn Ve, cM® | 50

OGbem raza V.(02)=50-Vs,

oM’

CraHnapTHbIi 00bEM VFO(Oz)

2.9 DKCHEepUMEHT CUMTATh 3aKOHUYEHHBIM MOCIIE MOTYYEHUS TPEX OJUHAKO-
BBIX 3HAUEHUI YPOBHS BOJBI B OIOPETKE 9 Vs

3 O0padoTKa 3IKCIIEPUMEHTAJIBHBIX JAHHBIX IPA KOMHATHOM
TeMIeparype

3.1 TlpuBectu 0o0BeM BhIAEHMBIIETOCS KUciaopoaa Vy(O;) K CTaHIapTHBIM
YCJIOBUSIM TI0 (hOopMyJI€:

P-V.(0,)T,
V(): r 2 0
N N a 2)

Pe3ynbTathel pacuera 3aHecTd B TaOIHITy 1.
3.2 Ilo sKkcnepuMEHTaJbHBIM JaHHBIM, MPEACTaBICHHBIM B TalJuIe 2,
paccuuTaTh KOHCTAHTBl CKOPOCTH PEAKIMHU Pa3J0KEHUS MEPOKCHUA
BOJIOPOJA 10 OCHOBHOMY KMHETHYECKOMY YPABHEHHIO BTOPOTO IOPSJ-
Ka:
gt 2303, Ve 3)

0 »
v Voor _Vr

re: Veo=50-V ons, CM".
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Tabnuya 2 — Jlannwle 0115 onpedenenus KOHCMAaHmvl CKOPOCMU Peaxkyuu

No Kn:1 Kn:2

1
2
3

K

3.3 Paccuutarth cpelHee 3HAUEHUE K CKOPOCTH PEAKIUH PA3JIOKECHUS Me-
pPOKCHJIa BOJOPOa AJi YCTAHOBJIEHHOI'O MOPSIKA PEaAKIUU:

K==t @

n.

1

TJI€ Nj — YUCJIO PACCYUTAHHBIX 3HAaUCHUM K CKOpOCTH peaknuu.

4 TIloaroroBka KATAJIMTHYECKON YCTAHOBKH K padoTe nmpu 3a-
JTAHHOU TeMIeparype

4.1 BxiouuTh TepMoOCTaT 3a OJWMH 4Yac JO Hadajia pabOThl M 3aJaTh
Temneparypy 34 ~ 35°C KOHTaKTHBEIM TEPMOMETPOM.
4.2 Kon0Oy Bropua ¢ HaBeckoil kaTainu3aTopa MOMECTUTh B TEPMOCTAT H
TEPMOCTAaTHUPOBATH B TeueHUE 20 MUHYT.
4.3 Ha TexHWYECKMX Becax B3BECUTh HABECKy Karaimuzaropa MnO,
maccoit 0.1 T Ha pUIBTpEe U TOMECTUTH €€ B KoJIOy Bropiia.
4.4 Otobpars nuneTkol 50cM’ pacTBOpa MEPOKCUIA BOAOPOAA ¢ KOHIEH-
tpanuei o(1/4H,0,) = 1.0% B KOHUUECKYIO KO0y eMKOCTEIO 250cMm’. TTome-
CTUTh B HEE M3MEPUTEIBHBIN TEPMOMETP U MOTPY3UTH KOJIOY B TepMocTart. Hc-
XOJIHBIM PAcTBOP MEPOKCUAA BOJOPOJA TEPMOCTATUPOBATH IO MOIYUYEHUS JIe-
CATU OJMHAKOBBIX M3MEPEHMU TEMIIEPATYPHL. Pe3ynbraT u3MepeHnii TemIe-
paTypsl 3aHECTH B Ta0uILy 3.
4.5 CobpaTh KaTaTUTUUYECKYIO YCTAHOBKY IO CXE€M€ (PUCYHOK 2).
4.6 IIpoBepuTh YyCTAaHOBKY HAa F€pMETUYHOCTD. (7151 vero:
4.6.1 CoenuHuthb OrOpeTKy 9 ¢ atmMocdepoit mepeBoioM kpaHa 8 (mo-
noxxenue 17). Ilpu aToM peakivoHHas Koyba 3 CTaHET M30JUpPOBaH-
HOM OT aTMOC(epHl.
4.6.2 IlprcoeaMHUTHh PE3UHOBYIO IPyIly K CBOOOJIHOMY KOHIy OFO-
petku 18 u co3marb U30bITOYHOE AaBieHue. [Ipu 3ToM ypoBeHb BOAS -
HOTO cT0J10a B OtOpeTKe 9 MOHU3UTCS, a B YPABHUTEIBbHON CKIISTHKE 12
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NOBbICUTCS. [[0OMTHCSI CHM>KEHUS YPOBHSI B OIOpETKE 110 JIeNeHus 35
oM.
4.6.3 Ilocne yero m3oaupoBaTh OIOPETKY OT aTMOC(hepbl TTOBOPOTOM
JIBYXXOJIOBOT'O KpaHa 8 B mojioxkeHnue 15, mpu s3ToM OropeTka 9 coenu-
HUTCS C PEAKIIMOHHOM KOJIOOH 3, ypOBEHb BOJIbI B OIOPETKE HECKOIBKO
MOBBICUTCS M3-3a 00JIee HU3KOTO JIaBJICHUS B CUCTEME.

[Ipy repMETHYHOCTH CUCTEMBI YPOBEHB KHUIKOCTA B OFOPETKE JIOIDKEH
OCTaBaThCA MOCTOSIHHBIM B TeueHue 3-4 MUHYT. B MpOTMBHOM CiTydae He00XO-

JIMMO TIPOBEPUTH BCE COSTMHEHMS U IOOUTHCS TEPMETUIHOCTH.

13

BunA-—
OJTHOXOIOBOM
KpaH 5

15 BunB-nByxxomoBoi
16 KpaH 8

1 — wmamus;, 2 — xamamuzamop, 3 — konba Bropuya;, 4 — nanxu-
oepoicamenu, 5 — KpaH 0OHOX00080l, 6 — mepmocmam, 7 — 60POHKA
KanenvHas, 8 — Kpax 08yxx00060u,; 9 — Oropemra epadyupo8arHas ¢
08YXx0008biM Kpanom emxocmovto 50 cm’; 10 — wxana; 11 — 6o0a;
12 — cknanka ypagnumenvHas,; 18 — c60000HbII HOCUK OIOPEMKU,
Buo A : 13 — nonooicenue kpana 5 «omxpoimoy, 14 — nonoosicenue kpana 5
«3AKPBIMON,

Buo B : 15 — nonooicenue kpana 8 «omxpeima cucmemay, 16 — nonodicerue
Kpaua 8 «3axpeimoy, 17 — nonooicenue Kpana 8 «omxpvima ammocgepay.

Pucynox 2 — Cxema kxamanumuueckou yCmaHo8KU paslodHceHus ne-
POKCUOa 8000p00a
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5 HN3MepeHHe CKOPOCTH KATAJIUTHYECKOTO Pa3Ji0KeHMS Te-
POKCHIA BOAOPOAA
5.1 Y6eauBIIUCh B TE€PMETUYHOCTH yCTAHOBKH, TIEPEBECTU KpaH 5 B MO-
noxeHue 14 «3akpbpITo.
52 OTKpBITH KaNeNbHYI0 BOPOHKY 7 U 3IMTh B Hee S0CM’ TEPMOCTATUPOBAHHOIO
pacTBOpa MEPOKCHIA BOIOPOIA. 3aKPBITh KAIEIbHYHO BOPOHKY .
5.3 Coegunuth OrOpeTky 9 ¢ armocdepold MOBOPOTOM JIBYXXOJOBOTO
KpaHa 8 B mosioxkenue 17.
5.4 YCraHoBUTH YpOBEHbL BOIBI B OOpeTKe Ha OTMETKy S0cM’ mo mikane 10
ITyTEM TIEPEMEILICHUS B BEPTUKAITHHOM HAITPABJICHUH YPABHUTEIBHON CKIISIHKA 12
B nanke-nepxkarese 4. Joousimcs Heobxomumoro 3Hadenus (50cm’) mo 1mkane
OIOPETKH, YPaBHUTEIbHYIO CKITHKY 3a(pMKCHUPOBATh B JIalKe-Jiepskarene 4.
5.5 IloBopoTroM kpana 8 B mosiokeHue 16 u3onupoBaTh OOpPETKYy 9 OT
pPEaKIMOHHON KOJIOBI ¥ OT aTMOC(EpHI.
5.6 IloBopoToM KkpaHa 5 B moJioxkeHHe 13 BBECTH Bech 00BEM pacTBOpa
MepoKCH/Ia BOJAOPOaa 6 U3 KaneabHOM BOPpOHKH 7 B ko0y Bropiia 3.
Buumanue! Ilpum ucreyeHuu npuMepHO NOJOBMHBI 00bema Ie-
POKCHIA BOAOPOA M3 KaleJIbHOM BOPOHKHM 7 He00X0JAMMO BKJIKO-
YUTH CEKYHI0MeEP.
5.7 Ilocne ucreueHus Bcero oobeMa MepoKcua Boaopoia B koyly Bropiia
3 mepeKphITh KpaH 5 MOBOPOTOM B MojokeHue 14.
5.8 TloBepHYTh KpaH 8 B MOJOKEHHUE 15, COSMMHSIONIECE PEaKIIMOHHYIO KOJIOY ¢
oropetkoit 9. [Ipy 3TOM BBIACIISIOMIMICS TIPU PA3IOKEHNH TIEPOKCHIIAa BOJIOPO/Ia
ra3000pa3HbIii KUCIIOPO/ TOJDKEH IMOHKATh YPOBEHb BOJIbI B OropeTKe 9.
5.9 Ormeuars ypoBeHs xkuIK0CTH B OropeTke 9 1o 1ikarie 10 depes kaxkrpie 30 cexyH
B TEUECHHE NIEPBBIX JIBYX MUHYT, & JAJIee Yepe3 OJIHY MUHYTY (T10 CEKYHIOMEPY) 10 OKOH -
YaHWS1 SKCTIEPUMEHTA. Pe3yIbTarsl MBMEpeHHii 3aHeCTH B TaONHITY 3.
Tabnuma 3 — DKcriepuMeHTaIbHbIC TaHHbBIC

Bpemsa T, ¢ 0| 30 | 60 | 90 | 120 | 180 | 240 | --- | 1080

IToxasanus Groperku Ve, cm® | 50

OobeM T1a3a  V(O,)=50-Vs,

oM’

CraHnapTHbIi 00beM VFO(Oz)
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5.102kcnepuMeHT cUnTaTh 3aKOHUYCHHBIM TOCJE MMOTYYEHUS TPEX OJIMHAKO-
BBIX 3HAUEHUI YPOBHS BOJBI B OIOPETKE 9 Vs

6 OO0padoTKa IKCIIEPUMEHTAIbHBIX TAHHBIX NP 32IAHHOM
TeMIeparype
6.1 TlpuBectn 00beM BhIACIMBIIETOCS KUcaopoaa Vy(O:) K CTaHIapTHBIM

YCJIOBUSIM TI0 (hOopMYyJI€:
P * VI‘ (02 ) * TO

£y-T (3)
Pesynbrarhl pacyeTa 3aHecTH B TabauUILy 3.

6.2 Ilo sKkcrnepUMEHTAIBHBIM JaHHBIM, MPEACTaBICHHBIM B Tabiuie 3,
paccunTaTh KOHCTAHTHI CKOPOCTH PEAKIINM PA3JIOKEHUSA MEPOKCUIA BOJIO-
poJa Mo OCHOBHOMY KMHETHYECKOMY YPAaBHEHUIO BTOPOTO MOPSAIKA:

11:2_1 1 _ 1
£ _T[V,—Vw VOVJ (5)

6.3 Paccuuratrh cpenHee 3HaUeHNE K CKOPOCTH PEAKLWH PA3I0KEHUS I1e-
pOKCcHAAa BOAOPOIA ISl YCTAHOBJIIEHHOTO IOPSIKA PEAKIUN:

LK ©

TJI€ Nj — YACJIO paCCUMTAHHBIX 3HaUYeHU K ckopocTu peakuuu.
Tabnuia 3 — DkcrepUuMeHTaIbHBIE M PACUCTHBIC JIAHHBIC

V() _

r

DHeprust akTu-

KoHCTaHTA KomH. T—pa T-pa repmocrara -
Ne | ckopoctu e T, K T, K t,°C JHK/MOIb
n=2
1
2
3
K

6.4 PaccunTaTh SHEPruI0 aKTUBAIIMU KAaTATUTUYECKOW PEAKIINH Pa3oikKe-
HUS TIEPOKCH/JIa BOAOpoIa o hopMyJie:
E;{am:2.303'R'T_7'T1.lgIETZ (7)
T/ - T2 KT[ ’

rae: T — komHaTHas Temmeparypa, K;

T, — Temnieparypa tepmocrara, K;

R — yHHBepcanpHas ra3zoBasi IOCTOSTHHAS.
Pe3ynbpTaThl pacueToB 3aHECTH B TaOIUILy 4.

7. Caenatb BBIBOJ O TIPOJIeTIaHHOM paboTe.
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3 JTABOPATOPHASA PABOTA Ne 3

BJIMAHUE INTPUPOAbI KATA/INU3ATOPA IIPU
I'ETEPOI'EHHOM KATAJIM3E

Heab padorsl: 1.M3yunuTe mporecc KaTaIUTUUECKOTO  Pa3JIOKEHUS
MEPOKCHIa BOJOPOA HA OKCUIHBIX KaTaau3aTopax.
2.0npenenuTh  mepuoAa  Modypacnaga — Iepokcuaa
BOJIOPO/Ia B MIPUCYTCTBUU PA3JIMUHbBIX KAaTAJIU3aTOPOB.

Uccnenyemas peakiys: 2H,0, =2H,0 + O (1)

Oob6opynoBanue. MarepuaJbl

Becor Texanueckue BTJIK — 500.

Kon6a Bropia o6semom 100 e,

Bopomnka kanenbHas 00bemom 100 e’

BropeTka rpagydpoBaHHas ¢ ABYXXOJOBBIM KPAaHOM 00beMoM 50 e’

BropeTka rpaayrpoBaHHas [l TUTPOBAHUSA 00beMOM 25 cM’.

CkJsiHKa ypaBHUTEIbHAS.

PactBop nepmanranara kamua KMnOs ¢ KOHUeHTpanueu

C(1/5KMnQ,)=0.1mons/am’.

PactBop nepokcuaa ogopona H,O,.

9 PactBOp CEpHOM KUCJIOTHI H,SO, v KOHIIEHTpAIUEH
C(1/2H,S0,)=0.3monn/nm’.

10 KosiOb1 koHnueckne 06beMoM 250 cm’.

11 Cekynnomep.

12 bapowmerp.

13 Okcupn mapranua (IV) MnO, (nopomiok) o TY 6-09-29-62-78.

14 Okcup ceunna (IV) PbO, (mopomrok) mo I'OCT 4216—48.

15 Okcupn maprania (1) MnO.

16 'pymia pe3nnoBas pasmep Nel.

17 ®unbTpbl OyMaxHEIE.

18 BopoHka.

NN DN AW

o0

XO/Jd PABOTHI

1 YcraHoBka KOHHEHTPANMH UCXOJHOI0 PACTBOPA MEPOKCHIA BOAOPOIA

1.1 TIoAroToBUTEL GIOPETKY EMKOCTBLIO 25 CM’ [JIs TUTPOBAHHSL.
1.1.1 3akpenutb rpaAyupOBaHHYIO OIOPETKY B JalKe-JeprKaTee.
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1.1.2 TIpoMbITh JIBaXkAbl KOHIIEHTPUPOBAHHBIM PACTBOPOM COJISTHOM
KHUCJIOTHI U TPUKJIbI JUCTUIIITUPOBAHHOU BOJOM.
1.1.3 3ayute pactBOop mepManraHata kammss KMnO, ¢ KOHIEHTpaiyei
C(1/5KMnO4)=0.1 Monb/IM’ ¥ YCTAHOBUTE €10 YPOBEHD B OIOPETKE Ha HOJIb.
1.2 B Tpu KOHHYECKHE KOIOBI eMKOCTE 250 M’ MEPHOM NUIIETKON BHECTH
no 20 cm’ pactBopa cepHoii kucinotel H,SO, ¢ KOHUEHTpauumen
C(1/2H,S0,)=0.3mos/mm’.
1.3 B Te e KoObl BHECTH aJMKBOTHI 110 2 CM° PACTBOPA IIEPOKCHIA BOIOPOIA.
1.4 TutpoBarbe cMeECh MEPOKCUAA BOAOPOAA U CEPHOM KHUCIOTBI PaCTBOPOM
NepMaHraHaTa Kajus J10 OSIBJICHUS] pO30BOM OKPAacKH, KOTOpas HE UCYE3aET B
TE€YEHHE JBYX MUHYT. Pe3ybTaThl THTPOBAHUS 3aHECTU B TAOMITY 1.
1.5 PaccunTarh MCXOIHYIO MOJISIPHYIO KOHIIEHTPAIMIO PACTBOPA IMTEPOKCH-

Jia BOJIOpo/ia o Gpopmyiie:
C(1/5KMnOy )-V(KMnOy )

0 _
C'(1/4H505 )= V(105 (2)

Pesynbrarsl pacyeTa 3aHecTu B Tabauity 1.

Tabauma 1 — Pe3ynbpTarsl THUTPOBAHUS pacTBOpA MEPOKCHAA BOJIOPOIA

Vcxonmas BapomeTpuu.
Ne kon- v (%?\}I)zl\é ) CpenHuii 06beM | KOHIEHTparpst | 1eM—Pa HI;BH:PH;@
ObI s | vV (KMnO,), eM® | C'(H,0,), T,K
cM MOJIE/ M ’ P,Ila
™
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2 TloaroroBka jJ1adOpPATOPHOM YCTAHOBKH K padoTre

2.1 I1onyunTs y npenoiaBaTess OOUH U3 TPEX YKA3aHHBIX KaTAIN3aTOPOB.
2.2 3adukcupoBarh TeMIepaTypy MPOBEICHUS IKCIEPUMEHTA MO TEPMO-
MeTpy. /JlaHHbIE U3MEPEHUS 3aHECTH B Ta0IuLy 1.

2.3 Nsmeputh atmocdepHoe aBiieHUe 1Mo OapoMeTpy aHepouy. JlaHHbie
U3MEPEHUS 3aHECTH B TaOuIy 1.

2.4 Ha TexHMYECKMX BeCaxX B3BECUTh HABECKY IMOTYYEHHOIO KATAIM3aTopa MacCou

0.1 r a ¢punsTpe. [ToMecTUTh OZIMH U3 TPEX KaTaIn3aTopoB B KoJiOy Bropiia.
2.5 CobOpaTh yCTaHOBKY I10 cxeMe Ha (pucyHke 1).

1 BunA—
> OIHOXOJIO
BOM KpaH

N —

Bun B-
JIBYXXOJIOBOM
KpaH 8

1 — wmamus;, 2 — xamanuzamop, 3 — koaba Bropya;, 4 — nanku-

oepoicamenu, 5 — KpaH 0OHOX00080U; 6 — pacmeop nepoxcuda 6000-

pooa, 7 — 80poHKA KanenvbHas, 8 — KpaH 08yxxo006ou, 9 — Oropemka

2paoYyUpOBanHas ¢ 08yxxo006biM Kpanom emxocmbvio 50 cm’; 10 —

wxana; 11 —eo0a; 12 — cxknanxka ypasuumenvHas, 18 — c60600HbLI

HOCUK OIOpemKu;

Buo A — 13 — nonooicenue kpana 5 «omxpoimoy, 14 — nonoowcenue kpara 5
«3aKPLIMOY,

Buo B — 15 — nonooicernue kpana 8 «omxpweima cucmemay, 16 — nonodicerue
Kpaua 8 «3akpeimoy, 17 — nonodxcenue kpana 8 «omxpbima
ammocghepay.
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Pucynok I — Cxema kamanumuueckou YyCmaHo8KU pasiodiceHus ne-
POKCUOa 8000p00a

2.6 B kamenbHyr0 BOPOHKY 3a1uTh S0cM’ pacTBOpa MEpOKCUaa BOJOPOIA

C YCTaHOBJIEHHOM MCXOMHON MojisipHOoi Koruentparueii C°(1/4H,0,).
Buumanue! IIpu 3toM kpaH S5 goyxeH ObITh B moJio:keHuu 14
«3AKPBITO».

2.7 IlpoBepUTH YCTAaHOBKY HA T€PMETHUYHOCTD. [[J1 4ero:
2.7.1. TloBopoToMm KpaHa 8 coeIMHUTH OIOpETKY 9 ¢ armocdepoii (1o-
noxxenue 17). [Ipu aTom peakimoHnHas kojida 3 U30JUpyeTcs OT aTMO-
cdepsl.
2.7.2. IlpucoeqHUTh PE3UHOBYIO IPYIITY K CBOOOIHOMY KOHITY OFOPETKH
U cO3/1aTh U30bITOUHOE AaBiicHHe. [Ipu 3TOM ypoBeHb BOSIHOTO CTOJI0a B
OrOpeTKe MOHU3UTCS, a B YPAaBHUTENBHOM CKIIsTHKE 12 moBbicutcs. JloOUTh-
Cs1 CHIDKEHHS YPOBHS B OIOPETKE 110 JIeTIeHus 35 M.
2.7.3. IloBopoToM KpaHa 8 M30JIMpOBaTh OIOPETKY OT aTMOC(hEphl U
COCIMHUTH €€ C peakIMOHHOW KomOou (mosioxenue 15). [lpu stom
HaOII0/1aeTCS HE3HAYUTENIbHBIN MOJAbEM BOJIbI B OIOpETKE M3-3a pa3-
pexenust B cucreme. [lociie BeIpaBHUBAaHUS JIaBJICHUNM YPOBEHBb KU -
KOCTH B OIOPETKE JOJKEH OCTaBaThCS MTOCTOSHHBIM B TeUueHHUE 3-4 Mu-
HYT.

B mnpotuBHOM ciiyyae HEOOXOIMMO IPOBEPUTH BCE COECIUHE-

HUSL.

3 MW3MepeHHe CKOPOCTH KATAJIMTHYECKOTO PA3JI0OKEeHUsI mepe-
KHCH BOJOpOAa

3.1 Y6eauBiuch B TepPMETUYHOCTU YCTAaHOBKH, TOBOPOTOM KpaHa 8 co-
eIMHUTH OrOpeTKy 9 ¢ atMochepoit (mosoxenue 17).

3.2 VYcraHoBUTH ypOBeHb BOAbI B OropeTke Ha oTMeTKy S50 (mkana 10)
IyTEM NEPEMEIICHHS B BEPTUKAJILHOM HAIIPABJICHUH YPABHUTEIBLHOMN CKJIISTH-
k1 12 B nanke-nepxarene 4. J{oOuBIIMCh, HEOOXOAMMOTO 3HAYEHUST YPOBHS
50cM’, ypaBHUTEIBHYIO CKISHKY 3a(DUKCHPOBATE B JIAlKe-AepKarTele 4.

3.3 IloBopotoMm kpaHa 8 (mojoxkeHue 15) coenuHUTh OIOpPETKYy 9 ¢
peakurMoHHOM KoyiOoH. [Ipy »TOM HaAOMIOMAETCS CHUKEHUE YPOBHSI M3-32
U30BITOYHOIO JABJICHUSI B cucTeMe. Jjisi BhIpaBHUBAHUS JABJICHUS HEOO0-
XOJIMMO TIOBOPOTOM KpaHa 8 MOO4YEepPe/IHO COSTUHATh OIOPETKY ¢ aTMocde-
PO, a MOTOM C peaKIIMOHHOM K000 (ronoxenue 15, 17). Oneparuto 1mo-
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BTOPSATH JI0 TEX MOP MOKa B OIOPETKE, COEAMHEHHON C CUCTEMOM, HE OyIeT
yCTaHOBJIEHO 3HaueHue ypoBHs paBHoe 50 (mkanalO).
3.4 IloBoporoM KpaHa 8 B mosokeHue 16 u3zonupoBath OOpeTKy 9 ot
PEaKIMOHHON KOJIOBI U OT aTMOC(EPHI.
3.5 IloBopotoM kpana 5 B (mosioxeHue 13) BBECTHM pacTBOp MEPOKCHIA
BOJIOpOJa 6 U3 KarnelbHOW BOpOHKH 7 B koJIOy Bropiia 3.
Buumanue! Ilpu ucreyeHnu npuMepHO NMOJOBMHBI 00beMa Ie-
POKCHIa BOAOPOAA U3 KAINeJbHOH BOPOHKHM 7 HEO0XOAUMMO BKJIIO-
YUTH CEKYHA0MeEP.
3.6 Ilocne uctedeHus Bcero oobeMa Nepokcua Bojiopoja B Kooy Brop-
1a 3 nepeKpsITh KpaH S (monoxenue 14).
3.7 lloBepHyTh KpaH 8 B MOJOXKEHHUE 15, cCoeAUHSIONIEE PEAKITMOHHYIO KOJI-
Oy ¢ GropeTkoit 9.
3.8 KoHTponupoBaTh ypOBEHb KUJIKOCTH B OHOpEeTKE 9, oTMeuas ypOBEHb
XKUIKOCTH 1o mikaie 10 yepe3 kaxapie 30 cekyH. 3mepeHns nporu3BOAUTh
O TOrO MOMEHTA, NOKa He OyJeT MOJYy4YeHO TPU OJIMHAKOBBIX 3HAYCHHS
ypOBHS BOJIbI B OtopeTke 9. Pe3ynbTaTel HI3MEpEHUIA 3aHECTU B TAOIHITY 2.

Tabnuma 2 — kcrepuMeHTaIbHbIC JaHHBIC

Bpemsa 1, ¢ 0 |[30] 60 | 90 | 120 | 180 | 240 | ... | 1080

IToxasanus Gropetku Ve, cm® | 50

O0peM raza Vr(Oz):SO—V(s,

oM’

CraHziapTHbII 00beM VFO(Oz)

4 O0padoTKAa IKCIEPUMEHTAIBbHBIX TAHHBIX

4.1 BpIYHCINTH KOJWYECTBO BEIIECTBA MEPOKCHUIA BOJAOPOJA B UCCIETY-
€MOM PacTBOpE 1Mo hopmyIie:
n(H05)=C"1/4H05)-V(H50;), (3)
rne: C’(1/4H,0;) — nicxonsask MOSIPHAST KOHLICHTPAIs TIEPOKCHIA BOZIOPOZA, MOJE
s
V(H,0,) = 50cm’— 00mem pactsopa nepokcuna H,O,, moasepraromero-
Csl KATAIMTHYECKOMY Pas3JIOKEHHIO, CM”,
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4.2 CornacHo CTEXMOMETPUUECKOMY YPABHEHUIO PA3JIOAKEHNS TIEPOKCHUIA BOIO-

pona (1) paccunrars 00beM kuciaopona V7 (0;), SKBUBAIECHTHBIM HCXOIHOMY
KOJIMYECTBY BEIIECTBA PA3JIAraroIerocs MepoKcyaa Bogopoaa 1’ (H,0,).
4.3 TlpuBectn o0beM BhIACHMBIIErOCS Kuciaopoaa Vi(O,) K cTaHIapTHBIM

YCIIOBHSM 110 hopMyJie:
P-V,(0,)T,

BT 4
Pesynbrarsl pacyeTa 3aHeCcTH B TaOIUILY 2.

4.4 Tloctpouth rpaduueckue 3aBUCUMOCTH OOBEMa BBIJICIUBIIETOCS
kucaopona or Bpemenu V.’(0;) = f(T) mia Tpex u3ydaeMbIX KaTalu3aro-
poB: PbO,, MnO,, MnO (Ha enuHOM rpaduke).

4.5 Ha OCHOBaHMU 3KCHEPUMEHTAIBHBIX TPAPUUECKUX 3aBUCUMOCTEU

V() _

r

VY (03) = f(t) onpenenuTh NepHo IOIypaciana NeEPOKCHI BOAOPOIA Ty
JUISL KQXJO0r0 M3y4yaeMoro KaTrajau3zaTopa. 3a Mepuojl mojypacnana 7.
MPUHUMATh BpeMs, B TEUEHUE KOTOPOTO BBIJACIUTCA 00BEM KUCIOPOa,
YUCJIEHHO  paBHBIM  [/2V,(0,) (mo  rpaduky), IKBUBAJICHTHBIN
V(71/2):1/2”0(H202).

4.6 Ha ocHOBaHMM YCTaHOBJICHHBIX BEJIMYMH MEPUOJIOB MOIypACIafa T, CIe-
JaTh BbIBOJI 00 3(P(EKTUBHOCTH KaXKJIOI0 KaTaau3aTopa MO OTHOIICHUIO K
peaKUrn pa3ioKEeHUs MEPOKCUIA BOJIOPOIA.
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4 JIABOPATOPHAS PABOTA Ne 4

BJUAHUE MACCBI KATAJIM3ATOPA HA CKOPOCTD
XUMUWYECKOW PEAKIIMU ITPU TETEPOIT'EHHOM KATAJIM3E

Heab padorbl: 1.M3yunTs 1poliecC KaTaJIUTHYECKOTO  Pa3I0KEHUS
nepokcuaa Bojaoposia Ha MnQO, karanuzaTopax.
2. 3yunuTh BIWSIHUE MAacChl OKCHIHOIO KaTajlM3aTopa Ha
nepuoJ moaypacnaga nepokcuaa Bogopo/a.

Uccnenyemas peakiys: 2H,0, =2H,0 + O (1)

Oob6opynoBanue. MarepuaJbl

Becor Texanueckue BTJIK — 500.

Kon6a Bropia o6semom 100 e,

Bopomnka kanenbHas 00bemom 100 e’

BropeTka rpasydpoBaHHas ¢ ABYXXOJOBBIM KPAaHOM 00beMoM 50 cm’.

BropeTka rpaayrpoBaHHas [l TUTPOBAHUSA 00beMOM 25 cM’.

CkJsiHKa ypaBHUTEbHAS.

PactBop nepmanranara kamua KMnOs ¢ KOHUeHTpanueu

C(1/5KMnQO,)=0.1mo0a/1m3.

PactBop nepokcuaa ogopona H,O,.

9 PactBOp CEpHOM KUCJIOTHI H,SO, v KOHIIEHTpAIUEH
C(1/2H,S0,)=0.3monn/nm’.

10 KosiOb1 koHnueckne 06beMoM 250 cm’.

11 Cekynnomep.

12 bapowmerp.

13 Okcupn mapranua (IV) MnO, (nopomiok) o TY 6-09-29-62-78.

14 I'pyma pe3nnoBas pasmep Nel.

15 ®unbTpbl OyMaxkHbIE.

16 Boponxka.

NN DN AW

o0

XO PABOTHI
1 YcraHoBKa KOHIEHTPALMH HCXOTHOTO PACTBOPA MEPOKCUIA BOAOPOIA

1.1 TIoAroToBUTEL GIOPETKY EMKOCTBLIO 25 CM’ Il TUTPOBAHHSI.
1.1.1 3akpenutb rpaAyupOBaHHYIO OIOPETKY B JalKe-JepKaTee.
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1.1.2 TIpoMbITh J1BaAbl KOHIIEHTPUPOBAHHBIM PACTBOPOM COJISTHOM
KHUCJIOTHI U TPUKJIbI JUCTUIITUPOBAHHOU BOJOM.
1.1.3 3anuTh pactBOp nepmanranara kausa KMnQO, ¢ KoHIIEHTparuein
C(1/5KMnQ4)=0.1 Mo1b/IM’ ¥ yCTaHOBUTE €T0 YPOBEHD B OIOPETKE
Ha HOJIb.
1.2 B Tpu KOHUYECKHE KOJIOBI EMKOCTLIO 250 cM® MEPHOM IMUIETKON BHE-
ctu mo 20 cm® pacteBopa cepHoii kucnotsl H,SO, ¢ KOHIEHTpanuei
C(1/2H,S04)=0.3mos/mm°.
1.3 B Te e KonObl BHECTH AJMKBOTHI 2 CM® PacTBOPa IIEPOKCUIA BOIOPOIA.
1.4 TutpoBaTh CMECh CEpHOW KHUCIIOTHI U MEPOKCH]IA BOAOPOAA PACTBOPOM
MEpMaHraHaTa Kajs J0 MOSIBJICHHUS PO30BOM OKPACKH, KOTOpasi HE UCUYE3AET B
TE€YEHHE JBYX MUHYT. Pe3ynbTarsl THTPOBAHUS 3aHECTH B TAOMITY 1.
1.5 PaccunTarh HCXOJHYIO MOJSIPHYIO KOHIIEHTPAIIMIO PACTBOPA IMEPOKCH-

Jia BOJIOpo/1a mo Gpopmyiie:
C(1/5KMnO, )-V(KMnO, ) 9
V(H,0,) (2)

C'(1/4H,0, )=
Pe3ynbTaThl pacyeTa 3aHeCTH B TaOMITY 1.

Tabnuua 1 — Pe3ynpTaThl TUTpOBaHUS pacTBOpaA MEPOKCUAA BOJAOPOIA

O06Bem 5 Vicxoras Tertpa Bapomerpuu.
Ne xon- V(KMnOS), Spe,Z[HI/IH 061>eM3 KOHIOIGHIpalII/ISI p JTARTICHHE
OBl 5 V (KMnO,), cm C'(H:02), T,K
M MOJIB/ M P, 1la
1
3

2 TloaroroBka JialopaTopHOIl YCTAHOBKH K padore
2.11lonyuuTs y nmpenogaBaTens 3aJaHue MO HaBecke karanuzaropa MnOx:
0.2; 0.25;0.3; 0.35; 0.4; 0.45; 0.5r.

2.2 Ha TexHMYEeCKUX Becax B3BECUTh JIBE HaBECKH KaraiauzaTropa MnO; B
COOTBETCTBUU C yKazaHUEM IpenoaaBarens. [[oMeCTUTh nepByt0 HABECKY
katanuzaropa MnQO; B kos0y Bropiia.

2.33adukcupoBarh TeMIlepaTypy MNPOBEICHUS HKCIECPUMEHTA MO TEPMO-
MeTpy. JlaHHbIE U3MEpPEHHUS 3aHECTU B TaOIHUILy 1.

2.43meputh atMocdepHoe AaBiieHHE 1o OapoMeTpy aHepounay. JlaHHbIe
U3MEPEHUS 3aHECTH B TaOuIy 1.
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2.5 Ha TexHnyecknx Becax B3BECUTh HABECKY IOTYYEHHOIO KaTaM3aropa Maccou
0.1 r Ha pusTpe. [ToMecTUTh HABECKY KaTaM3aropa B Kooy Bropiia.
2.6 Cobpatb yCcTaHOBKY 1O cxeMe (pUCYHOK 1).

13 BunA
OJTHOXOI0BOM
KpaH 5

15 Bun B-nByxxomosoit
16 KpaH 8

9

17

1 — wmamus;, 2 — xamamuzamop, 3 — konba Brwopuya;, 4 — nanxu-
oepoicamenu, 5 — KpaH 0OHOX00080U; 6 — pacmeop nepoxcuda 6000-
pooa; 7 — eopoHKka kaneinvHas;, 8§ — KpaH 08yxx0006ou, 9 — bopemka
2paoyUpoBannas ¢ 08yxxo006biM Kpanom emkocmoio 50 cm’; 10 —
wrana; 11 —eo0a; 12 — cknanxka ypasuumenvHas, 18 — c60600HbLI
HOCUK OOpemKu;

Buo A — 13 — nonoowcenue kpana 5 «omxpoimoy, 14 — nonoowcenue kpaua 5

«3aKpbIMOY,
Buo B — 15 — nonooicenue kparna 8 «omxpoima cucmemay, 16 — nonodicerue

Kparna 8 «3axpeimoy, 17 — nonodcenue kpana 8 «omkpvima
ammocghepay.

Pucynox 1 — Cxema kamanumuueckou yCmano8Ky pa3ioHnCeHus ne-
POKcUoa 8000pooa

2.7B KanenbHyro BOPOHKY 3ai1uTh 50cM’ pacTBOpa MepOKCUIa BOAOPoIa C

YCTaHOBJIEHHON UCXOMHON MomspHOl koHuentpamyen C°(1/4H,0,).
Buumanue! Ilpu 3ToM KpaH 5 noskeH ObIThb B mosiokenuun 14
«3AKPBITO».

2.81IpoBepuTh YCTAaHOBKY Ha T€PMETUYHOCTD.
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2.8.1. TToBopoToM kpaHa 8 coequHUTh OrOpeTKy 9 ¢ atmocdepoii (1o-
noxenue 17). Ilpu sTom peakimonHas koibda 3 U30IUPYETCS OT
aTMOc(ephl.

2.8.2. IlpucoenMHUTh PE3UHOBYIO TPYITY K CBOOOAHOMY KOHILY OIOpPETKU U
CO3/1aTh M30BITOUHOE JaBiieHre. [Ipy 3ToM ypOoBEHb BOJISTHOTO CTOJIOA B
OIOpeTKe TOHM3UTCS, & B YPABHUTEIBHOM CKISIHKE 12 MOBBICHTCS.
JIOOUTBCS CHUKEHHS YPOBHS B OIOPETKE JI0 JICJICHHS 35 CM”.

2.8.3. 1loBopoTOM KpaHa 8 U30JIMPOBATH OIOPETKY OT aTMOC(EPHI U CO-
CAUHUTHh €€ C PEaKIMOHHON KoyiooH (mojokeHnue 15). [Ipu sTom
HaOJII0/1a€TCsl HE3HAYUTEIIbHBIN OABEM BOJIBI B OIOpPETKE U3-3a pa3-
pexenusi B cucteme. Ilocne BbIpaBHUBAHUS JaBJICHUW YpPOBEHb
KUJKOCTU B OIOPETKE JOJKEH OCTaBaThbCs MOCTOSHHBIM B TCUCHHE
3-4 MUHYT.

B npotuBHOM cilydae HEOOXOAMMO MPOBEPUTH BCE COCAMHEHUS Ha
TEPMETHUYHOCTb.

3 MW3MepeHHe CKOPOCTH KATAJIUTHYECKOTO PA3JI0OKEeHUsI mepe-
KHCH BOJOpOAa

3.1 Y6eauBiuch B TEpPMETUYHOCTU YCTAaHOBKH, TOBOPOTOM KpaHa 8 co-
eIMHUTH OrOpeTKy 9 ¢ atMochepoit (mosoxenue 17).

3.2 YcraHOBUTH YpOBEHb BOABI B Oroperke Ha oTMeTky S50 (mkama 10)
IyTEM NEPEMEILICHHS B BEPTUKAJILHOM HAIPABJICHUH YPABHUTEILHON CKJIISTH-
k1 12 B nanke-nepxarene 4. JJoOuBIIMNCh HEOOXOAMMOTO 3HAYEHUST YPOBHS
50cM’, ypaBHUTEIBHYIO CKISHKY 3a(DUKCHPOBATE B JIAIKE-AepKaTele 4.

3.3 IloBopotom kpaHa 8 (mojokeHue 15) coenuHUTH OIOPETKYy 9 ¢
peakuroHHOU KoyiOoH. [Ipy »TOM HaAOMIOMAETCS CHUKEHUE YPOBHSI M3-32
U30BITOYHOTO JABJICHUSI B cucTeMe. Jjisi BhIpaBHUBAHUSI JABJICHUS HEO0O0-
XOJIMMO TIOBOPOTOM KpaHa 8 MOOYepe/IHO COSTUHATh OIOPETKY ¢ aTMocde-
PO, a MOTOM C peaKIIMOHHOM K000 (ronoxenue 15, 17). Oneparuto 1mo-
BTOPSATH JI0 TE€X MOP MOKa B OIOPETKE, COEAMHEHHOMN ¢ CUCTEMOM, HE OyaeT
YCTaHOBJIEHO 3HauYeHUE ypoBHs paBHOe S0 (mkanal0).

3.4 TloBopotoMm kpaHa 8 B mnojoxxkeHue 16 m3zonupoBath OrOpeTKy 9 oT
pPEaKIMOHHOU KOJIOBI M OT aTMOC(epHI.

3.5 IloBopoToM KpaHa 5 B MOJOXKEHHE |3 BBECTHM PacTBOp INEPOKCHIA
BOJIOpojia 6 13 KamnelbHOM BOpOHKHU 7 B K0JIOy Bropia 3.
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Buumanmue! Ilpu ncreyeHMu NpUMEPHO MOJIOBHHBI O00beMa Iie-
POKCHIa BOAOPOAA U3 KAIeJbHOH BOPOHKHM 7 HEO0OXO0AUMO BKJIIO-
YUTH CEKYHA0MeEP.
3.6 Ilocne uctedeHus Bcero ooObeMa Nepokcua Bojiopoja B Kooy Brop-
1a 3 nepeKpsITh KpaH S (monoxenue 14).
3.7 lloBepHyTh KpaH 8 B MOJOXKEHUE 15, cCoeAUHSIONIEE PEAKIIMOHHYIO KOJI-
Oy ¢ GropeTkoit 9.
3.8 KoHTponupoBaTh ypOBEHb KUJIKOCTH B OHOpETKE 9, oTMeuas ypOBEHb
XKUIKOCTH 1o mikaie 10 yepe3 kaxapie 30 cekyHa. 3mepeHns nporu3BOAUTh
JI0 TOTO MOMEHTA, MOKa He OyAeT MOJy4YeHO TPU OJMHAKOBBIX 3HAUCHUS
YPOBHSI BOJIbI B OropeTke 9. Pe3ybTaThl M3MEPEHUM 3aHECTH B TAOIUILY 2.

Tabnuma 2 — kcnepuMeHTaIbHbIC JaHHBIC

Bpewmst, ¢ 0 |30 60 | 90 | 120 | 180 | 240 | ... | 1080

IToxaszanus 6ropetku Ve, cm® | 50

OobeM T1aza V. (O,)F50-Vs,

oM’

Cranmaptabii 00beM Vr'(0,)

3.9 TIoBTOPUTH SKCIEPUMEHT MO PA3IOKEHUIO MEPOKCUIA ¢ M. 2.2 110 1. 3.8
CO BTOPOU HABECKOW KaTaji3aTopa.

4 OOpadoTKa IKCIEPUMEHTAJILHBIX JAHHBIX

4.1 BBIYHCIINTH KOJHMYECTBO BEIECTBA IECPOKCHIA BOJOPOJA B MCCICIY-
€MOM pacTBOpe 1Mo Gopmyiie:

n'(H,0,)=C"(1/4H,0,)-V'(H,0,), 3)

rae: C’(1/4H,0;) — ucxomHas MOISIpHAs KOHLEHIPAIKs TIEPOKCHIA BOIOPOIIA,
MOJIB/IM®;
V'(H,0,) = 50cm’— 06beM pactBopa nepokcuaa H,O,, moaseprarorero-
Cs KATAIMTHYECKOMY Pas3JIOKEHHIO, CM”,
4.2 CornacHO CTEXHOMETPHUUYCCKOMY YPABHEHHUIO PA3IOKEHHS TIEPOKCHIA BOJIO-

pona (1) paccuutate 00beM KuCIOpoga Vo(O:), SKBUBAJICHTHBIA HUCXOIHOMY
KOJIMYECTBY BEIIECTBA PA3JIAraroIerocs MepoKcKaa Bogopoaa 1’ (H,0,).

4.3 TlpuBectn o0beM BhIACHMBIIErOCs Kuciaopoaa Vi(O,) K cTaHIapTHBIM
YCIIOBHSM 110 hopMyJie:
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Vr():P'Vr(OZ)'TO 4)
5T

Pe3ynbTaThl pacdyeTa 3aHeCTH B TAOIHITY 2.
4.4 Tloctpouth rpaduuecKue 3aBUCUMOCTH OOBEMa BBIJICITHBIIETOCS
kucaopoaa ot Bpemenu Vi’ (O,) = f(T) ans AByX HABECOK KATAU3aTOPOB:
MnO, (Ha eaquHOM rpaduke).
45 Ha OCHOBaHMM OKCIICPUMEHTAIGHBIX  TpaMUECKUX  3aBUCHUMOCTEH
V.2 (0,) = f(7) onpenenurs neproz HoIypacnaa IEPOKCU I BoIopoaa Tip IS
KKJIOr0 M3y4aeMoro KartajausaTropa. 3a Iepuoj Tojiypacnana Ti, MPUHAMATh
BpeMsi, B TCUCHHE KOTOPOTO BBIACIUTCS 00bEM KUCIIOpPOJIa, YMCICHHO PaBHBIM

0
1/2V..(02) (no rpaduKy), skBEBaneHTHpA V(71/2)=1/2n(H,0,)

4.6 Ha ocHOBaHMM YyCTaHOBJICHHBIX BEJIMYMH MEPUOJOB TOypacnaaa T;. CIe-
JaTh BBIBOJ 00 MacChl KaTaju3aTopa Ha CKOPOCTh PEAKIIUU Pa3IOKEHUS
MEPOKCHUJIa BOAOPOIA.
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S BOITPOCHI IJIs1 CAMOKOHTPOJISI

Karamus. Onpenenenne. Buapl katanusa.

Karanuzarop. Onpenenenue.

Kiaccudukanus kataau3aTopos.

[TpyHLIMIT KATATUTUYECKOTO JIEUCTBUS.

AKTHBUPOBAHHBIN KOMILIEKC.

DHEpreTrdecKas quarpaMmMa KaTAIMTUYECKOU PEaKIUU.

DHeprus aKTUBAIUN KaTAUTUTUYECKON PEaKIIUHU.

OKCIEPUMEHTAIIBHOE OMPEACICHUE SHEPTUM AKTUBAIMM KaTaJIUTHYE-

CKOM PEaKIIUU.

9 T'omoreHHsnIN KaTaaui. Ero BUIbI.

10I'eTeporeHHbIil KaTaIus.

11 Ctaguu reTepOreHHOr0 KaTaJuTUYECKOTO MPOIIECCA.

12 OcHOBHBIE TEOPUU TETEPOTCHHOTO KaTaau3a.

13 MynbTuruietnas teopust A.A. banananna.

14 Teopust aktuBHbIX ancam6Oieit H.M. Kobo3ena.

15 Cratnueckas Teopus C.3. Porunckoro.

16 DnekTponnas teopus karann3a O.D. BonbkeHTeiiHa.

17 Papukansuas Teopus H.H. Cemenoa u B.B. BoeBoackoro.

18 @akTophl, BIUSIONME HAa AKTUBHOCTH KAaTaJau3aTOPOB TIE€TEPOTCHHOTO
KaTaausa.

19 [Topucras CTpyKTypa KaTaIn3aTopoOB.

20 Knaccudukaiusi HOpUCTHIX TEJL.

21 [lopucrocTh Katanuzaropa.

22 DKCIEpUMEHTAIBHBIE METOMBI OMPEICICHUS MOPUCTOCTH KaTaau3aTo-
POB.

23 OcHOBHBIE TTOTPEOUTENIBCKHE XapaKTEPUCTUKHU KaTaInu3aTOPOB.

24 IIpoMOTOPBI KATAIU3ATOPOB.

25 KaTtanu3aTopbl Ha HOCUTEISIX.

26 KatanuzaTopbl OCHOBHBIX HEOPraHMYECKHX IMPOU3BOJACTB: MapOBOU H

IMAPOBO3AYIIHOM KOHBEPCUM METaHA, CPEIHETEMICPATYPHOM KOHBEP-

cun CO, ruIpupoOBaHUsl KUCIOPOJOCOAECPKAIIMX COCTUHEHNN, CUHTE3A

aMMMaKa, KOHTAKTHOTO OKHCIIEHUSI aMMHAKA, BOCCTAHOBJIEHUSI OKCUJIOB

a30Ta, CHHTE3a METAHOJIA.

O 1 ON DN AW N
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. YueOHO-MeTOoAuYeCKOe U HHPOPMAIITMOHHOE o0ecniedyeHne JUCHUIINHbI
.1. TlepeyeHb OCHOBHOU M JOMOJHUTENBHON JIUTEPATYPhI, HEOOXOUMOU ISt
OCBOEHUS TUCHUILIMHBI (MOTYJISI)
1.1. I[lepeyeHb OCHOBHOM JTUTEPATYPHI:

1. TapacoBa, H.B. NoBepxHOCTHble saBseHUA. Agcopbuna dnek-
TPOHHbIN pecypc : y4ebHo-MmeToan4eckoe nocobue / H.B. Tapacosa.
- JlInneuk : JInneuknn rocyfapCTBEHHbIN TeXHUYeCKUN YHUBEPCU-
TeT, 9bC ACB, 2015. - 33 c. - KHura Haxogutcsa B 6a3oBon Bepcuu
9bC IPRbooks., ak3eMnnisapoB HeorpaHU4eHo

2. CocHoBckumn, B. W. Tlpoueccbl n annapaTbl 3al4UThI
oKpy>Xawuwen cpeabl. Abcopbumsa rasoB DEKTPOHHbLIN pecypc
YyebHoe nocobue / B. WN. CocHoBckun, H. B. CocHoBckas, C. B.
CtenaHoBa. - Ka3aHb : Ka3aHCKWM HauMOHaJIbHbIM UCCNeno-
BaTeNIbCKUN TexHonorn4yeckun yHmsepcuteT, 2009. - 114 c. - KHura
HaxoauTtca B npemunym-sepcun 9b6C IPR BOOKS. - ISBN 978-5-7245-
0514-2

1.2. IlepeyeHp JONOJHUTEIBHON JINTEPATYPBI:

1. Konecnukos, M. M. Karanu3 u npousBojactBo karanuzatopos / . M. Ko-
necHukoB ; Poc. roc. yH-T HedTHu u raza um. .M. I'yOkuna. - M. : Texnuka, 2004. -
400c. : un. - bubnuorp.: c. 376-390. - [Ipeam. ykas.: c. 392-393. - ISBN 5-93969-
021-1

2. AncopO1usi HOHOT€HHBIX MMOJMMEPOB U3 PACTBOPOB DJIEKTPOHHBIN pecype :
Mounorpadus / B. I1. bapa6anos [u ap.] ; pexa.: B. I1. bapa6anos, C. B. Kpynus. -
Kazanp : KazaHckuil HallMOHAJIBHBIA HMCCIENOBATEIILCKUN TEXHOJOTMYECKUN YHH-
Bepcuret, 2014. - 252 c. - Knura naxoaurcs B npemuym-sepcuu 9bC [IPR BOOKS.
- ISBN 978-5-

2. [lepedenp yaeOHO-METOUIECKOTO OOECIICYCHHS CAMOCTOSTEIbHONU pabOThI
00yyYaromuxcs o JUCUUILIMHE (MOJIYIIIO)

1 METOOAUWYECKHWE PEKOMEHJIAIIMN II0 OPrAHU3AIINU
CAMOCTOSATEJIBHOM PABOTBI OBYYAIOILMXCS ITPY IO OTOB-
KE K 3AHATUSAM, ITPOBOJMMBIM B MHTEPAKTUBHOU ®OPME
OBYUYEHMHA no nanpasnenusiM noarotoBku: 13.03.02 DnekTposHepreTuka u
anekTporexHuka, 18.03.01 Xumudeckass texnosorusa 15.03.02 TexHosoruye-
CKHME MalllMHbI U obopyaoBanue, 15.03.04 ABroMaTu3aiys TEXHOIOTHYECKUX
MpoI1eccoB M mpou3BoiacTB, 15.04.04 ABToMartuzamus TEXHOJOTMYECKUX
IIPOIIECCOB M MPOMU3BOJACTB (Maructparypa), 18.03.02 Duepro- u pecypcocoe-
peraroIiye Mporecchl B XUMUIECKON TEXHOJIOTHH, HEPTEeXUMHUHA U OMOTEXHO-
norum / coct.: M.B. JlomxukoBa, A.A. EBmokumoB, E.H. IlaBnenko, A.M.
Konpaes, A.B. Ilamkosckui, T.C. YUepegnnuenko. — HeBunnombicck: HTU
(pumuan) CKOY, 2022. -45 ¢

2 . Mockanenko JI. B., Bepuuroposa E.B. Meronuueckue ykazaHusi mo
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BBITIOJTHEHUIO MPAKTUUYECKUX 3aHSATUU MO IUCHUIUIMHE «AJICOPOIIMOHHBIE U
KaTAIUTUYECKUE TMPOIECCh» JUIsl CTYJIEHTOB OYHOW (OpMBI OO0ydeHUS
HanpaiaeHus: noarotoBku 18.03.01 Xwumwnueckas texHosmorus, HeBuH-
HOMBICCK, 2021 T.

3. Ilepeuens pecypcoB MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn «UH-
TEpPHET», HEOOXOAUMBIX JIJI1 OCBOCHUS TUCITUTIIUHBI (MOTYJIs)
1 http://window.edu.ru/ — eauHOe OKHO JOCTyNa K 00pa30BaTeIbHBIM pe-

cypcam
2 http://biblioclub.ru/ — 9bC «YHuBepcurerckas 6ubIM0OTEKa OHIIAWHY.

3 http://catalog.ncstu.ru/ — 37I€KTPOHHBIN KAaTaJIOT aCCOIMAIIMK DJICKTPOH-
HBIX OMOIMOTEK yueOHbIX 3aBefieHni u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DbC.

5  https://openedu.ru — OTkpbITOE 00pa3oBaHKe

6  http://ecograde.bio.msu.ru — Mudopmanmonnas cucrema «DyHIaMeH-
TaJbHBIE MPOOJEMBbI OIEHKH COCTOSHUS DKOCHUCTEM U IKOJOTHYECKOTO

HOPMHPOBAHUSD)
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