MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
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BBICIIET0 00pa30BaHUs
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Bnapgeneu: Kpasuosa MapuanHa BuktoposHa
OencteuteneH: ¢ 02.11.2022 no 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

O6u1a;1 XUMHNYCCKasA TCXHOJIOTHUA

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
20.03.01 TexunocdepHast 6€30MacCHOCTD

HaIpaBJIEHHOCTH (TIPOdUIIB)
be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U TPOU3BOJICTB

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2019
Oomras TpynoemMkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Kype 4
dopma KOHTPOJIsA 3auer Hroro

Bun 3ansiTuit
Jlekuun 4 4
JlaGopaTopHble - -
[TpakTnueckue 4 4
PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHnrakTHas paboTa 8,25 8,25
CamocTosTenpHas padora 132 132
KoHTpoan 3,75 3,75
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
JIOLICHT, KaHJ. TexH. Hayk Kamyctun ILIL

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunusa U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

e OtcyrcTBYyeT

Peneunsent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamMmma AuCUMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHorOo 1ana
HarpasieHus noarotoBku 20.03.01 TexHochepHas 6€30macHOCTh

Cpok aeiicTBusi padoueii mporpaMMbl IMCHUILIHHBI 10 «1» mexadps 2025 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHYECKasi TEXHOJOTHS U pecypcocOepekeHre»

(mpoTokon 3acemanust Ne 2 ot «19» centsaops 2019 r.).

AKTYAJIM3ALIUA

Ha 3acenannu xadenps
«XUMHUYECKass TEXHOJIOTHS U PECypPCOCOEPEKEHHIE)

(mporokon 3acenanus Ne 9 ot «12» mapra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS MUCHUILIUHBI — H3YYEHHE TEOPETUUYECKUX 3aKOHOMEPHOCTEH OCHOBHBIX
MIPOIIECCOB XMMHUYECKON TEXHOJOTUH, 3HAKOMCTBO C TECOpHUEH XMUMHYECKHUX PEAKTOPOB M OOIIUMH
MPUHIIMIIAMHA Pa3pa0OTKH XUMHUKO-TEXHOJIIOTUYECKUX MPOIIECCOB HA OCHOBE CHCTEMHOTO MOIX0/1A.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«Dusukay; «Bpicmas maTeMatukay; «O011as 1 HeopraHudeckas XuMus»; «OpraHuyeckast XuMHUs».

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JTAHHOM TUCIUIUIMHBI HEOOXOIMMO KaK
npenuectByromnee: «I[loaroroska k mporeaype 3auuTsl U npoieaypa 3auutsl BKP».

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyemble U KOH-

NHaukaTopbl JOCTHKEHUAS
TPOJIMpYyeMble KOMIIe-

. IlnanupyemMbie pe3yabLTATHI 00yUe-
KOMIIETEeH il py pesy y

TeHIUH HHUSA
(Ko ¥ HAMMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)

IIK-1 - cnocobnocteio | [IK-1.1. KonTtponupyer co- | 3HaTh: — MNPUHLMIBI OpraHu3aluu
OPUHUMATh y4acTHe B MH- | OJIIOJ€HHE TEXHOJIOrnye- XMMHUYECKOTO  NPOU3BOJACTBA,  €ro
JKEHEPHbIX  pa3pa0oTKax | CKOW JUCHMIUIMHBL, IPUHU- | UEPAPXUUYECKYIO0 CTPYKTYPY, METObI
CPEIHETO YPOBHSI CIOKHO- | MAaeT KOPPEKTUPYIOLIUE ME- | OLICHKH 3pPEeKTUBHOCTH
CTH B COCTaBE KOJUIEKTUBA | Pbl B CIIy4ae BBISBJICHUE OT- | IPOU3BOJICTBA;

KJIOHEHHMSI 1apaMETPOB OT —  TEXHUYECKHE  CpeACTBa  JUIA

TEXHOJIOTHUYECKUX TpeboBa-
HUH

W3MEPEHUSI OCHOBHBIX IIapamMeTpPOB
TEXHOJIOTMYECKOT0 mpotiecca,
CBOMCTB CBIPbsl M IPOAYKIMH;

YMeThb: — UCIIONIB30BAaTh TEXHUYECKUE
CpenCcTBa JUIsl U3MEPEHHSI OCHOBHBIX

[apamMeTpOB TEXHOJIOIMYECKOTO Mpo-
LIECCHI, CBOVWCTB CBIPbs U MPOAYKIINH;

Biagers: — TEXHUYECKUMU CPELICTBA-
MH ISl U3BMEPEHNs OCHOBHBIX IT1apa-
METPOB TEXHOJIOTUYECKOIO MPOLIECCHI,
CBOMCTB CBIPbsl M IPOAYKIUU.




4. CTpyKTYypa M cojiep;KaHue IUCIUIINHbI

®opMbl TEKYLIEr0

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (HauMe-
Mopnyas (pa3nein) . . Kype banabl | UaTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
Monynb 1. O6mme|JIexmus Ne 1 Beenenue B nucuuiuinny. [lonsatue
CBEJICHUS O XUMH- TeXHOJIOTHH. TeXHOIOTHS XUMHUYECKUX
YECKOM TEXHOJIO- MIPOU3BOJCTB. MeCTO TEXHOJIOIMH Ccpe-
ruu. XUMUKO- 1M ipyrux Hayk. COCTOsIHME U TEH- 4 2 - -
TEXHOJIOTHYECKas JEHIIMU Pa3BUTHSI XUMHUYECKOU MPO-
cCUCTEMA. MBIIIEHHOCTH, €€ CHIPhEBBIE U IKOJIO-
THYECKHE MPOOIIEMBI.
[Ipaktuueckoe 3a-|IIpakTuueckas padora Nel. PacueTs
Otuer no nmpaxkTuyie-
Harue Ne 1 110 XMMHYECKUM ypaBHEHUSIM. PacueTsl
4 2 10 - ckoMmy 3aHATHIO Ne |
C IPUMEHEHUEM Ta30BbIX 3aKOHOB
B DJIEKTPOHHOM BHJIC
Jlexus Ne 2 ChIpbe XMMHYECKON IPOMBILIUIEHHO-
CTH. DHEPreTHYECKUE PECYPCHl XUMU-
YECKOW MPOMBILIIIEHHOCTH. Boxa. 4 2 - -
[IpomslmnenHas BOJONOATOTOBKA.
[TpakTuueckoe 3a-| CocTaB UCXOIHBIX U PEAKIIMOHHBIX
. OTtyer no npakTuue-
Harue Ne 2 cMeceH.
4 2 10 - CKOMY 3aHATHIO Ne2
B 2JIEKTPOHHOM BHJIE
CamocrositensHoe |M3yueHue NeKIMOHHOTO MaTepHala. Oruer, pedepat u
n3ydenune wmarepu-|IloaroroBka K 3amure MPaKTUYECKUX U 4 66 Mpe3eHTalus 1o ca-

ajia

1a00paTOpPHBIX PadoOT.

MOCTOATENIBHOM pa-
6ote Nel




®opMbl TEKYLIEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (HauMme-
Mopnyas (pa3nein) . . Kype banabl | UaTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
CamocrositenbHoe |M3yueHue JEKUMOHHOTO MaTepuaa. Oruer, pedepar u
n3ydeHue marepu-|IloaroToska K 3amure NpakTUYECKUX U 4 66 Ipe3eHTaLKS 110 ca-
ana J1a00paTOPHBIX PadoT. MOCTOSITENBHOH pa-
6ote Nel
[Ipomexxyrounas
arrectats [IpomexyTouHbII
4 0.25 - -
TECT
3auer Hrorosoe TecTupoBaHue
60 Hrorosoe Tectupo-
BaHUE
144 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzamuu y4eOHOTO Kypca JUCHUTUTMHBI HCIIOB3YETCsl TEXHOIOTUS TPATULIMOHHOTO
o0y4YeHHsI, BKIIOYAIOMIAs JCKIIMH U TPAKTHYECKUE pabOThI, KOTOPBIE MPEIIOaralT IMOC/IeI0Ba-
TEJIbHOE HM3JIOKEHUE Marepuaina mpenojasareneM. Jleknus ¢ sneMenTamu auckyccuu. IIpaktrde-
CKO€ 3aHSTHE C PEUICHUEM 3a/1a4, 00CYXKICHUE PE3YIbTaTOB IEATSILHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

HpI/I OCBOCHHUHU TCMbI HeO6XOI[I/IMOZ

° HU3YUUTH y‘-Ie6HBII\/JI Marcepual 1mo AUCHUIIIIMHE «OGH_Ia}I XUMHYCCKass TCXHOJOTU,
HCIIOJIb3Ys HCKHHOHHBIﬁ Mar€pural 1 MaT€purail OMOJIMOTEYHOTO (1)0H,Z[a 10 ,HaHHOﬁ TEMATHUKCE,
° AKICHTUPOBATh BHHUMAHHUC HaA HN3YUCHUHU XHMUKO-TCXHOJIOTHYCCKHUX IIPOLECCCOB,

OCHOBHBIX TEXHOJIOTHUECKUX IOKa3aTessX, MOJENeH peakTOpoB pa3IMYHOrO THIA, OCHOBHBIX
IIPOMBIIIJIEHHBIX ITPOLIECCOB.

Metoanyeckre peKOMEHIAUH K BBITIOJTHEHUIO CAMOCTOSITEIbHON pabOThI:

1. M3ydyeHne TeOpeTMYecKOro MaTrepuaia Mo H3y4aeMoil Teme, M3JI0KEHHOTO B y4eOHO-
METOAMYECKOM MOCOOUH.

2. Bonpocsl 117151 caMOCTOSITENIbHON pabOThI CTYJACHTOB

- 00111as1 TEXHOJIOTHUYECKasi CTPYKTypa XMMHUYECKOIO IPOM3BOJICTBA,;

- OCHOBHBIE NTOKa3aTenu 3 (HeKTHBHOCTH XUMUUECKOT0 ITPOU3BO/ICTBA,;

- KJIaccu(pUKaUs XUMUIECKUX MTPOU3BO/ICTB,;

- 3aKOHOMEPHOCTH TOMOT'€HHBIX U F€TEPOTr€HHBIX PEAKIINIA;

- OCHOBHBI€ CTaJH KaTAIUTUYECKUX PEaKIHil;

- OCHOBHBIE XapaKTEPUCTUKU PEAKTOPOB UCAIbHOTO CMELLIEHUS,

- OCHOBHBIE XapaKTEPUCTHUKU PEAKTOPOB UJICAIbHOTO BBITECHEHUS;

- KJIaCCU(UKALUs PEAKTOPOB 10 TEMIIEPATYPHOMY PEXKUMY;

- CHOCOOBI TEMII000MEHa B XUMHUYECKOM PEaKTOpE;

- CrocoObl MOBBIIEHUST MAaCCOOOMEHA B peakTopax JJsl MPOLECCOB MEXy peareHTa-
MU, HaXOAAIMMHCS B pa3HbIX (azax;

- XapaKTepUCTUKU KaTalu3aTOPOB KAaTaJUTHUYECKUX CTaJWN MPOU3BOJCTBA aMMHAKa:
napoBoro pudopMHHra MeTaHa, KOHBEPCUU OKCUA YIIIEpoaa, CHHTE3a aMMHaKa;

- OCHOBHBIE TEXHOJIOTUYECKHE ITapaMeTPhl CTaANH CUHTE3a aMMHUAKa;

- CTaJInY IPOU3BOJCTBA CEPHOM U a30THON KUCJIOT.

3. [loaroToBka K ayJUTOPHBIM 3aHATUAM (IPAKTUYECKUM paboTaM U MPOMEKYTOUHON aTTe-
CTaIluN).

4. CamocrodATenbHOE MPOYTEHUE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOPEHUE Y4eOHOTo
MaTepuaia.

5. [loxroroBka cooOIIeHUH, TOKIa0B, BHICTYIUICHUI HA CEMUHAPCKUX M NMPAKTHYECKUX 3a-
HATUSX, TO00P JIUTEPATYPhI O AUCHMUILIMHAPHBIM NpoOIeMaM.

6. IIpakTuyeckue 3aHATUS BKIIOYAIOT B ce0sl pellleHue MPUKIAIHBIX, PACUETHBIX U CUTYa-
IIMOHHBIX 3aJ1a4, 00CYK/IEeHUE Pe3yIbTaTOB JAESITEIbHOCTH.

7. IloAroToBKa OTYETOB MO NPAKTUUECKUM 3aHATUSAM:

7.1. IlpenocraBneHue oT4yeTa B IEKTPOHHOM BHJE ¢ Ha3BaHUEM (haiija B COOTBETCTBHUE C
BapUaHTOM M TpeOOBAHUSAMH K COAEPIKAHUIO OTYETA.

7.2. Ilpu cmade oTyeTa CTYICHT JOJDKEH OTBETHTh Ha BOIPOCHI MPEMOAaBaTellsi M0 TeMe
NpPaKTUYECKON paboTe B yCTHOU (hopMe, UCTIONB3Ys OTYET IO MPAKTUYECKOM padoTe.



7. OueHOYHBIE CPEACTBA
7.1. IIacopT OLIeHOYHBIX CPEACTB

7.1. IlacniopT OLIEHOYHBIX CPEACTB

Kype Koxa koHTpoOJIMpyemMoii KOMIIeTeH UK HaumeHoBanue
(WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
OT4eTsl MO NMPaKTUYECKUM 3aHATHSIM No
1-17 B snextpoHHOM BHze. OTYETH IO
4 IK-1 nabopaTopHbiM pabotam Nel-4. Pedepar
U MpEe3eHTAIUs [0 CAMOCTOSITEIIbHBIM pa-
6oram Ne 1-3.

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 OT4YeT N0 MPAKTHYECKOMY 3aHATHIO
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsbl 3a1aHU
IIpakTueckoe 3ansaTne Ne 1 «PacueTsl 10 XUMUYECKUM ypaBHEHUSIM. PacdeTsl ¢ mpuMeHeHHEM
ra3oBbIX 3aKOHOB.
OT4er JOMKEH COlepKaTh BBINOJIHEHHbIE pACU€Thl MIPUMEPHOTO COAECPKAHUS.
Ycnosue 3anaun:
B 6Gamronme Haxomutcs 0,65 r kmciopoma mpu 14,5°C. Onpenenuts KOHIEHTPAIMIO
KHCIIOpOJia B KMOJL/MS, ecnu ero nasnenue 0,85 kH/M?,
Pacuer
1) KomuuecTBO KMOJIb KHCIOPO/Ia
32 kr — 1 kmonb O2
0,65*10° kr — n kmouss O2

* -3
n= M; n =0,02*10"° kmoub
32
2) OOBeM Kucioposaa
nRT
PV =nRT; V=——
P

T=273+14,5=287,5K
R = 8,3 xJ[x/kMonb*rpan

0,02*1073 *83%287,5

V= © V=0,056 M°
0,85
3) OOBeM KuCIopoaa NpU HOPMAJIBHBIX YCIOBHUSIX
Py BV, v PIh
I I oy 2P
_ 0,85*0,056 %273

1 V1= 0,00045 m*

287,5*101,3

4) KoHIEHTpalus KMCI0Poaa B KMOIb/M®
0,02*107® kmoub — 0,00045m°

n kmomb - 1 m°




0,02%107° ;
n=———; n = 0,044 kMoab/M
0,00045

Otser: Konnenrpamus xucnoposa 0,044 kmons/m®

Vcnosue 3amaum: . B ckpy6Gepe, opomaemom Bojoi, BXoamT 300 M® B uyac rasa
(MpUBEIEHHOI0 K HOPMAaJIbHBIM yCIIOBHM), cocTaB kotoporo: 50% Ha, 25% CO, 13% CO2, 8%N>
u 4% npyrux ra3oB. MaHoMeTpHUECKOE JaBJICHHE Ta3a Ha BBIXOJE U3 CKpyOOepa 155 MM Boa.cT.;
napnenne 6apomerpuueckoe 101 kH/M2; Temneparypa 12°C. Tlo BeIXone u3 ckpybbepa ras mMeer
cnenyromuid cocras: 56,2% Ha, 27,8% CO, 1,9% COz2, 9,6%N: u 4,5% npyrux razos. OnpeaenuTs:
a) KOJIMYECTBO ra3a Ha BBIXOJIe U3 CKpyOOepa; 0) CKOpoCTh ero, eciau auaMmerp Tpyoomnposoaa 110
MM; B) koHIeHTpaiuio CO2 B BOAHOM pacTBOpE, BBIXOIIIEM U3 CKpyOOepa, eciu B MOCIEIHUM
nozaercs 8 MY/MUH BOJIBL.

Pewenue:
1) O6wem CO2 B raze Ha BXojie B CKpy0Oep
300 m® — 100%
V M - 13%
V =393
2) KommuectBo COq, ocTaroieecs B ra30Boii (ase Ha BBIXO/IC
1,9%3=5,7 m°
3) KomuuectBo CO2, noriomnaeMoe BOAOkH
39-5,7=333m°
4) OOBeM OTXOJSAIIETO ra3a Mpu HOPMAIbHBIX YCIOBHSIX
300 - 33,3 =266,7 M
5) OObeM OTXOJSIIEro ra3a Mpu YCIOBUSAX BBIXO/A
USRS R L)
n -’ Y
T,=273+12=285K
1 ITa= 0,1 MM Boz.CT.
155 MM Boz.cT. = 1,55 kH/M?
P> =101+ 1,55 = 102,55 kH/m?

* *
p, 2101726675285 o
102,55*273
6) CBoboaHOE ceyeHne TpyOOmpoBoIa

S = nr?
S =3,14*(0,055)*; S=0,0095 m?
7) CpenHsisi CKOPOCTh TIOTOKA ra3a Ha BBIXOJIE U3 CKpyOOepa
CpenHero CKOpPOCTh TMOTOKA raza OMpeessioT, Kak 00BbeM ero, MpOXOJSAIIUid 4Yepe3 €IUHUILY
MOIICPCUYHOTO CCUCHUA pr601‘[p0BOI[a B CAWMHUIY BpCMCHHU.
o =VIS; W= 274 M/4
0,0095

274
w = M/
3600 * 0,0095

8) KomnuuectBo morsorienHoro Bogoi CO2 B KMOJIb U B KT
22,4 m® — 1 xMoIIb
333M3—n
n = 1,49 xMoib/a
1 xMoJb — 44 kT

CEK; o = 8 M/cex



1,49-m
m = 65,41 xr/ua
9) Ilotok oporaeMoii BOIb
8 M3/mMunH*60 = 480 M/
10) Konmuentpaiust CO2 B BOJHOM pacTBOPE, BHIXOASIIEM U3 CKPyOOepa
65,41 kr — 480 M

65,41
C-1m° C=—"—; C=0,136 xr/™°
480
1,49 xmomb — 480m°
1,49
cC-1m C= : C=0,0031 kmonb/M°.
480

. B ckpy66epe, opomraemom Bozioii, BXoaut 300 M° B yac rasa (IpHBEIEHHOTO K HOPMaTbHBIM
ycnoBusaM), coctaB kKotoporo: 50% Hz, 25% CO, 13% CO2, 8%N: u 4% napyrux rasos.
MaHomeTprueckoe JaBjCHHE ra3a Ha BbIXOJE M3 CKpyOOepa 155 MM BOJ.CT.; JaBlieHUE
6apomerpuueckoe 101 xH/m?; Ttemmeparypa 12°C. Ilo BeIXome m3 CKpyOOepa ras HMeer
cnenyromuii cocras: 56,2% Ha, 27,8% CO, 1,9% COz2, 9,6%N: u 4,5% npyrux razos. OnpeaenuTs:
a) KOJIMYECTBO ra3a Ha BBIXOJIE U3 CKpyOOepa; 0) CKOpOCTh ero, eciiu auaMeTp TpyoorpoBoaa 110
MM; B) KoHIeHTpanuio CO2 B BOJHOM pacTBOpE, BBIXOMAIIEM M3 CKpyOOepa, eciu B MOCIEIHUN
nojaercs 8 M>/MUH BOJIBL.

11) O6bem CO2 B ra3e Ha BX0oJie B CKpy0OOep
300 m* — 100%
Ve - 13%
V =39m3
12) KonuectBo CO2, ocTaroieecs B ra30Boi ¢a3e Ha BBIXO/C
1,9%3 =57 m°
13) KonnuectBo CO2, morIomnmaemMoe Bo10M
39-5,7=333m°
14) O6beM OTXOIAIIETO r'a3a P HOPMATBHBIX YCIOBUSAX
300 - 33,3 =266,7 »®
15) O6beM OTXOSIIEro ra3a MpH YCIOBUSIX BIXO/A
AV BV, y ANt
n i) Y
T,=273+12=285K
1 ITa= 0,1 MM Bog.CT.
155 MM Bozm.cT. = 1,55 kH/M?
P> =101 + 1,55 = 102,55 xkH/m?

* *

p, - 101726675285 o
102,55*273

16) CBoboaHOE ceueHune TpyoOIpoBoIa

S = nr?
S =3,14%(0,055)% S =0,0095 m?
17) CpenHsisi CKOPOCTh TIOTOKA ra3a Ha BBIXOJIE U3 CKpyOOepa
CpenHero CKOpoCTh MOTOKA T'a3a ONPENeNsioT, Kak 00beM ero, MPOXO AN Yepe3 eMHUILY
MOTIEPEYHOr0 CeUEHUsl TPyOOIIPOBOa B €AUHUILY BPEMEHH.

274
o =VI/S; w = M/4
0,0095

274
= M/
3600 *0,0095

CeK; o = 8 M/cex



18) KoauuectBo normomeHHoro Bogoi CO2 B KMOJIb M B KT
22,4 m® — 1 kMoJIB
333m>—n
n = 1,49 kmMoJp/4
1 kmonb — 44 xr
1,49 -m
m = 65,41 kr/u
19) IToTok oporraeMoii BOIbI
8 M3/Mun*60 = 480 M>/u
20) Konrnenrpanus CO2 B BOAHOM pacTBOPE, BEIXOAAIIEM U3 CKPyOOepa
65,41 kr — 480 M°

65,41
C-1wm C=——; C=0,136 xr/™°
480
1,49 kmonb — 480M°
1,49
C-1m C= ; C=0,0031 kmomp/M®.
480

IIpakTuyeckoe 3ansaTue Ne 2 «CocTaB HCXOAHBIX M PEAKITMOHHBIX CMECEI.

OTuer J0JKEH COIePKaTh BBIMOJIHEHHBIE PACY€Thl MPUMEPHOTO COACPIKAHUS.
YcnoBue 3amaun:

1. CI/IHTeS MCETAHOJIa OcyH_[eCTBJ'ISIeTC}I I10 peaKHI/II/I
CO+2H, < TH;0H

B paccmarpuBaemslii MoMeHT kKoHLeHTpanuu CO cocramsina 0,3 kmons/M3, a Hy — 0,5 kmoms/m®,
KoHncranTta ckopoctu npsimoit peakuuu paBHa 0,4. Haliute ckopocTh peakiiu Ha JaHHBI MOMEHT
¥ TI0 ICTEUEHNH HEKOTOPOTO BpeMeHH, Kora KoHmenTparus CO ymenbmmnach Ha 0,1 KMOIB/MC.

Pemenue:
CKopoCTh peakiuu BhIpaxkaercs popmyoii: W = K[CO]*[H2]?

[ToncraBuMm B He€ 3HaueHus KoHneHTpau CO n Hz B paccMarpruBaeMblii MOMEHT U
3HaUYEHUE KOHCTAHThl CKOPOCTH: W1 = 0,4*03*0,5°, nostyuum 3HaU€HHE CKOPOCTH PEAKIIHH B
paccMaTpuBaeMblil MOMEHT:

W1 = 0,03 xkmous/m®

C ymenbmenneM konmentpanuu CO Ha 0,1 kvomb/M3, konnenTpanus Hy yMeHbmaercs Ha
0,2 KMOIB/M° 1, TIOJICTAaBNAS M3MEHEHHbIE 3HAYCHUs KOHIIEHTPALMI BENIECTB, TIOMYdHM 3HAUEHHE
CKOPOCTH pEaKLUu:

W2 =0,4(0,3 - 0,1)*(0,5 — 0,2)?
W> = 0,0072 kmons/m®

Ycnosue 3amaun: B cocTossHUM paBHOBECHs Ta30Basi CMECh cojiepikaia 8 kMos/M° SOz, 6
kMontb/M° Oz 1 14 kmoms/M® SO3. Onpe/ienuTh HCXOIHbIE KOHIIEHTPAIINN PEareHTOB.

Pemenne:

Ha o6pazoBanue 2 kmonb SO3 pacxoayercs 2 kmoib SOz u 1 kmons Oz.

CooTBeTcTBeHHO, Ha oOpa3zoBanue 14 kmob SO3 HE0OX0AUMO B3auMOIeCTBUE 14 KMOJIBh
SOz u 7 xmonb Oz. Toraa ucxonnas koHmerrpamus SO, Obuia (8 + 14) KMOJTB/MS, a kuciopona (6 +
7) kMomB/M®



250, +0, <250,

HUcxonusie 22 13 KMOJIB/M®
KOHIIEHTPAIUN

[TpopearupoBaiio 14 7 KMOJTB/M°
PasHoBecHbIE

KOHIICHTpaIluu 8 6 14 KMOJIB/M®

IIpakTnyeckoe 3ansitue Ne 4 «Merouka COCTaBlIeHUsT U popMa MPEICTaBICHUS
MaTepHaIbHOI0 OajgaHcay.

OTYeT NOKEH COACPKATh BBIITOJIHCHHBIC PacUueThl MPUMEPHOIO COACPIKAHUS.
3aganue:

[IpencraBuTh MaTepuaIbHBINA OATAHC CUCTEMBI.
CaCOs3 + HoSO4s —®aS04 + CO2 + H20 - AH
Cocras pyabl: CaCOz — 47%; Caz(POs)2 — 30%; CaF2 — 3%; Al203 — 10%; SiO2 — 10%.

CaCOs mpespamaercs Ha 80%, H2SOs4 Gepercs ¢ m3bbitkom B 1,1 B Buae 20%-HOTO
pacTBopa.

[TpunsTH, uTo 75% H20 BRIBOIUTCS CO IIIIamMoM, a 25% TEpeXoIuT B Ta30BYIO ¢a3y.

Temneparypy pearentos npuaath 20°C. Pacuer Bect Ha 1T CaSOa.

Pemenue.

CocTaBuM cxemMy JBUKEHHS MaTepHAIbHBIX TOTOKOB.

[TpousBoacTBO TpocToro cymepdocdara 3aKIOUaeTCs B CEPHOKHCIOTHOM Pa3jIOKCHHUH
¢dTopannatura. [Ipoiiecc rereporeHHbI, MHOTO(MA3HBIN, OCYIIECTBISIEMBIH COTIACHO O00IIEeMy
YPaBHEHUIO PEAKITUU

2CasF(PO4)3 + 7TH2SO4 + 3H20 _3Ca(H2P04)2*H20 + 7CaS04 + 2HF -AH

B nelicTBUTENBHOCTH TIPOIECC Pa3NIOKEHUsI 3HAUUTENBHO OOJiee CIIOKEH, MPOTEKaeT B JIBE
CTaJIMM W CONPOBOXKIACTCS PSJIOM TOOOYHBIX peaknuid. Tak, KapOOHATBHl KalbIUs, BCETa
MPUCYTCTBYIOIIME B OCAAOYHBIX (OCPOPUTHBIX pyAax, pas3naraloTCs CEpHOH KHCIOTOH C
BBIJICTICHUEM JTMOKCHUIA yTiiepoaa. FIMEHHO 3Ty peakIuio pacCMaTpUBAEM B JIAHHOM 3a1aHHH.

Cxema MaTCpHAJIbHBIX IIOTOKOB

Pyna PactBop
CaCOs 2S04
Caz(POa)2 H20
CaF;

Al,O3 CO,
Sio; ~ H0m
Peaktop

[Inam
CaS0q4
Caz(POa4)2
Cak
Al>O3

SiO;



CaCOs3

H200x)
CaCOs + H2S04 —E2S0,4 + CO2 + HO -AH

[TpoBouM pacueTsl MaTepuanibHOTO OanaHca mpolecca
1) Teopernuecku HeoOxonumoe koaudecTBo CaCOs.
ITo ypaBHenuto peakuuu Ha 136 kr CaSOs nHeo6xomumo 100 kr CaCOs. Torma na 1000 kr
CaS0O4 veobxomaumo 735,3 kr CaCOs3 (umu 7,35 KMOJIb)

100 *1000

Mcaco, = T; Meaco, = 735,3ke
735,3

Neaco, = 100 Neaco, = 7,353kmonn

rae M — macca BeliecTBa, Kr
N — KOJNYECTBO BEUIECTBA, KMOJIb

2) notpebnocts B CaCOs3 ¢ yuetom ctenenu npespaiieHus 80%
735,3 — 80% Meaco, = 919,12 kr

Meaco, - 100% Neaco, = 9519 KMOIIB

3) komuyectBo CaCO3 HE BCTYIUBIIIEE B XUMUUECKOE B3aUMOJICHCTBUE
919,12 — 735,3 = 183,82 xr (v 1,84 KMOJIB)

4) konmmyectBo Caz(POs)2 B pyze

919,12 - 47% M, (po,,, = 586,67 kr
mCa3(PO4)2 B 30%
586,67 B
Ca3(P04)2 = W! nCa3(PO4)2 - 1,89 KMOJIb

5) aHAJOTUYHO HAXOIUTCS COJIEP KaHNE OCTATbHBIX COSAMHEHUN B py/Ie

Megr, = 58,07 KT Near, = 0,75 kMOTIB
Ma,o, = 195,56 kr Nao, = 1,92 kMoIIB
Mg, = 195,56 xr Nio, = 3,26 KMOIIB

6) TEOPETUYECKH HEOOXOJIUMOE KOJHYECTBO CEPHON KHCIOTHL [l0 ypaBHEHHIO peakiuu Ha
136 kr CaSO4 meooxoaumo 98 xr HoSOs. Torma ma 1000 kr CaSO4 HeoOxoaumo 720,59 kr (wim
7,35 KMOJIb).

*
My s0, = %; My so, =720,59 xr
Ny,s0, = 7238’59 ; Ny so, = 7,35 KMOJIb

7) TOTpeOHOCTH B CEPHOI KHCIOTE C Y4ETOM HU30BITKA
My, s, =720,59*1,1; My s0, = 792,65 KT

Ny, so0, = 8,09 KMOJIB

8) xomnyectBo H2SO4 , HE BeTymaromee B XMMHUYECKOE B3aMO/ICHCTBHE
792,65 — 720,59 = 72,06 xr ( mim 0,73 KMOJIB)



9) KONMMYECTBO BOABI, HOCTYMAIOLIEE B alllapar ¢ pacTBOPOM CEPHOM KUCIIOTHI
792,65 xr — 20% m,,,o=3170,6 xr

m,, - 80% N, o= 176,14 xmons
10) konmu4ecTBO 00Pa3yIOIIEroCs JUOKCH/IA YIIIepo/ia OMPEAeIIIeTCs TI0 YPaBHEHUIO PEaKIUH.
[Ipu paznoxenun 100 xr CaCO3 obpazyercst 44 kr CO2. Torma npu paznoxenun 735,3 kr
CaCOs obpazyercs 323,53 xr ( wm 7,35 kmons ) CO2
735,3*44
mco2 = T, mCO2 = 323,53 KT
Neo, = 7,35 KMOJIb

11) komugectBo o6pasyromeiics HoO

*
o = BB, i35

Ny,o= 7,35 KMOIb

12) MMOJIYYCHHBIC pACYCTHBIC NAHHBIC CBOJIUM B Ta6J'II/II_Iy MaTCpHUaAJIbHOI'O banaHca

ITpuxon Pacxon
Bemect KI' KMOJIb Bemect KT Kwmoms
BO BO
CaCO3 919,12 9,19 CaCOs3 183,82 1,84
Caz(PO 586,67 1,89 Casz(PO 586,67 1,89
4)2 4)2
CaF2 58,67 0,75 CaF2 58,67 0,75
Al;03 195,56 1,92 Al;O3 195,56 1,92
SiO2 195,56 3,26 SiOz 195,56 3,26
H2SO4 792,65 8,09 H2SO4 72,06 0,73
H.O 3170,6 176,14 H.O 3170,6 176,14
CaS0q4 1000 7,35
CO2 323,53 7,35
H.0O 132,35 7,35
NUTOI'O 5918,15 5918,15 208,58

IIpakTuyeckoe 3ansaTue Ne 5 «OcHOBHBIE TEXHONOTHYECKHE MTOKa3aTenu X T Mporeccosy.
OTtuer AOJIKCH COACPKATh BBIMMOJTHCHHBIC PACUCTBI IIPUMEPHOT'O COACPKAHUA.

Ycnosue 3amaun: [logcuuTarh MPOW3BOAUTEIBHOCTh KaTadn3aTopa MPH CHHTE3¢ aMMHAKa,
eclu uepes KOJOHHY CHHTe3a mpomyckaroT 20000 HM3/4 a30TO-BOJOPOIHON CMecH; Cofep:KaHue
NH3s B ra3oBoit cmecu nocie cuaTe3a 18%; 00beM 3aHMMAaeMblld KaTaJIM3aTOpOM B KOJIOHHE, 1,25
M.

Pemenne.

O6weMHass ckopocTh Taza 20000/1,25 = 16000 um>/4, T.e. Ha 1 M3 kaTanu3aTopa yepes KONOHHY
npoxoaut 16000 M3/ a30TO-BOJIOPOJIHOM CMECH.

KomnmdecTBo ra30Bo# cMecH MocIie KOJIOHHBI CHHTE3a U KOJMYECTBO MOTYyYaeMOro aMMHUaKa
B 1 4 onpenensiercst u3 cuenayroiiero. M3 peakmuu odpazoBanus ammuaka 3Hz + N2 = 2NH3 BunHo,
yro Ha oOpazoBanme 2 monb NHs TpeOGyercs 4 mons a3oro-BogopomHoil cmecu, T.e. 1% NHs
cooTBeTCTBYEeT 2% mocneaHed. Eciam KOIMYecTBO Tra3oBOM CMECH IOCJI€ KOJIOHHBI CHHTE3a
00603HAYMM uYepe3 X M4, TO KOJIMYecTBO aMMHaka B Heil Oymer paBHo NHs; = 0,18x m%/u, uro



skBuBaientHo 2-0,18 x M%/u azoTo-BogopomHOil cmecu. Kpome Toro, B rasax OTXOASMIMX IOCTIE
KOJIOHHBI CHHTE3a, COIEPXKUTCSA a30To-BoopoaHoii cmecH (1 — 0,18)x m°.

CrenoBarenbHO, BCETO MPOILIO a30TO-BOAOPOAHOM cMmecu yepe3 KooHHy 2-0,18:-x + 0,82-x
M u. Tlo YCJIOBHUAM 33J]a4d 3TO KOJIMYECTBO a30TO-BOJOPOIHON cMeCH AO0JKHO cocTaBuTh 20000
M3/4. Takum o6pasom, 2:0,18x + 0,82-x =20000, otkyga x = 16950 m%/4. CremoaTensHo,
KOJIMYECTBO MOTydaeMoro aMmuaxa pasHo 0,18-16950 = 3050 m3/4, mmu (3050/22,4)-17,0 = 2325
Kr/4.
O6beM kaTanus3aTopa B KodoHHe 1,25 M3, OTCI0/1a TPOU3BOAUTENLHOCTS €ro COCTaBuT 2325/1,25 =
1852 xr NH3 B uac.

Kpurepun oneHku:

OIICHKA «3a4YTEHOY» CTaBUTCS CTYACHTY, €CJIM OTYET MO0 MPAKTUYECKOMY 3aHSATHUIO BKIIIOYAET
6omnee 50% ot TpeOyemoro oObeMa U BBIIOJIHEH B COOTBETCTBUE C TPEOOBAHUSIMH YKa3aHHBIMH B
y4eOHO-METOIMYECKOM MTOCOOUH;

OLICHKa «HE 3a4TE€HO» CTABUTCS CTYJCHTY, €CIIM OTUYET MO MPAKTHYECKOMY 3aHSITHIO BKIIO-
gaet MeHee 50% ot Tpedyemoro oobema.

7.2.2 KOMILIEKT 0TYETOB 10 JIA00PaTOPHBLIM padoTam
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Jladoparopnas padora Nel «Ornpezenenne mIOTHOCTH PaCTBOPUTENICHD)

Ilenv pabdomei: onpenenuTh IUIOTHOCTh PA3JIMYHBIX PACTBOPUTEIEH C MCIOIb30BAaHUEM
MUKHOMETpA.

OnpeneneHue IUIOTHOCTH IMKHOMETPOM SIBJIIETCS JIaBHUM CIIOCOOOM  OIpeAeseHUs
IUIOTHOCTH, KaK KUAKOCTEH, TaK U TBEPABIX Tel.

[TukHOMeETp TpencTaBisieT co00i CTEKIISIHHBIN cocyl] onpenenéHHON (OpMbl U HW3BECTHBIM
o0bémoM. [lpuHIMN AeWCTBUA THUKHOMETpAa OCHOBAaH Ha B3BEUIMBAHUHM HAXOJSIIETOCS B HEM
BellecTBa. 3Hast Maccy M 00bEM MUKHOMETpa MOXKHO paccyuTaTh INIOTHOCTH BEIIECTBA M0 GpopmyJie
p=m/V, rae p— MIOTHOCTh, M — Macca BemecTBa (0e3 Macchl MUKHOMETpa), V — 00bEM
MUKHOMETpA.

IIpouecc onpeneneHys INIOTHOCTH MUKHOMETPOM MOYKHO OIIUCATh I10ATAITHO:

1. HanosHeHHe NMKHOMETPA BEIIECTBOM JI0 ONPEACIIEHHON OTMETKH;

2. B3BemmBaHHE HANOJIHEHHOTO MMKHOMETPA;

3. Maremaruuyeckuil pacy€T MIOTHOCTH.

I'maBHBIM HEZOCTAaTKOM JAHHOTO METOJa M3MEPEHHs IUIOTHOCTU SBISETCA TPYAOEMKOCTh
npouecca 1 HeoOXOJUMOCTh B BBICOKOTOYHBIX Becax, /ISl yMEHblLIeHUs norpemuoctu. C apyroit
CTOPOHBI, IaHHBI METO/1 OUY€Hb MPOCT M €0 BO3MOXKHO PEATM30BaATh NPAKTUUYECKU B JTIOOBIX, B TOM
yuclie U ObITOBBIX, YCIOBUSX.

TI10THOCTH U3MepseTCs MACCOil TeNa B eIUHKIIE 00BEMa U BHIPAXKAETCA B 2/cv’.

tl

[Tpu n3MepeHun MIOTHOCTH MHOTIA HCTOIb3YIOT OTHOCUTENBHYIO MIIOTHOCTD P2 , PaBHYIO
OTHOILIEHHUIO Macchl Tella MpH TemIieparype t1 kK Macce Toro »*e o0beMa BOJbI P Temreparype 2
OTHOCHTEJIbHAS TJIOTHOCTh BEJIMYMHA Oe3pa3MepHas, ee 3HaueHue onpeaessitor oobpraao mpu 20°C
M OTHOCAT K muoTHocTH Boxbl mpu 4° C. Tak xak macca 1 cu® Bomsl mpu 4° C pasHa 1 2, To

20
TJIOTHOCTb, BBIPAKEHHAS B 2/cM°, YUCIIEHHO paBHA OTHOCUTEIBHON IMIOTHOCTH P

[InoTHOCTH pacTBOpUTENEH, KaK MPaBUIIO, YBEIUYUBAIOTCS C YBEIMUYEHUEM MOJIEKYISIPHOTO
BEca YIJIEBOJIOPOJIOB M C TMEPEX0oJ0oM OT mapaduHOB K onepuHaM, HaQTEHAM W YTIIIEBOJOPOIaM
apoMaTHYECKOI0 psijia.

Memoouka onpedenenus:

OmnpeneneHre OTHOCHUTENBHOM IIJIOTHOCTH MpPU IOMOIIM IHKHOMETpa OCHOBAaHO Ha
U3MEpPEHUN Macchl HCCienyeMor (pakiuy, NOMEUIEHHOW B COCYHI ONpPEIEelIeHHOro oObema



(MMKHOMETP) U OTHECEHHOW K Macce BOJIbI, B3SITOW B TOM K€ 00beMe U MpHU TOU K€ TeMmrepaType.
[IpoaykT 1 BOJly B3BEIIMBAIOT HA AHATTUTUUYECKUX BECaX.

B3BenieHHbI MMKHOMETP MPU MOMOIIM IUIETKA HANOJHSIOT JUCTUIIIMPOBAHHOW BOJOM.
Kryrukom n3 (GuUIbTpOBaNIbHOM OyMaru yaajisiOT HM30BITOK BOJIBI W3 TOPJIBIIIKA IMHKHOMETpA,
3aKpBIBAIOT €r0, BBITUPAIOT CHAPYKU U B3BELIUBAIOT.

YaansroT BOAy W3 NHUKHOMETPA, BBICYNIMBAIOT €ro, 3amlojHSAIT HEPTAHON (dpakiuei,
BBITUPAIOT JOCYXa M B3BEIIMBAIOT B TPETHU pa3s.

«BoaHoe 4nco» MUMKHOMETpa m OMPEEaIoT 1Mo hopmyIie

m = m2 — mi

rJe my — Macca NUKHOMETpa € BOJIOM, olpeneisemMas B3BCIIMBAHHUEM, B T;

M1 — Macca MMKHOMETpPA C BO31YyXOM, ONpeeiiieMas B3BELIMBAHUEM, B T.

OTHOCHUTENBHYIO TUIOTHOCTH ONPEALIISIFOT 10 (opMyIie

,020 _ m3 —m

20 m

I/ie m3 — Macca MUKHOMETpa ¢ UccleayeMoit dhpakiue, onpeaencHHas B3BEIIMBaHUEM TPU
20 °C.
[TonydyeHnHas BeTMYMHA JA€T TOJBKO MPUOIMKEHHOE 3HAYCHHE OTHOCUTEIbHON MIOTHOCTH
7 HA3BIBACTCS «BUIMMOI.
Jns mepecdyera «BUAMMONY IUIOTHOCTH B IUIOTHOCTH IO OTHOLIEHHIO K Boje mpu 4 °C

ciyxut hopmyna
P2 = p20*0.99823

rae 0,99823 — TemmneparypHas momnpaska MmiIoTHOCTH BoAabl (o1 4° C k 20° C), uncieHHo
paBHas WIOTHOCTH BoabI ipu 20° C (cM. Tad1. ).
Temnepamyphwvie nonpasxu niomuocmeti (o XynskoBoi, Yucrosuy, KycakoBy)

IIpenens! muioTHOCTH TemnepaTtypHsble [Ipenens! moTHOCTH TemneparypHsbie

nonpaBku Ha 1° C nonpaBku Ha 1° C
0,70-0,71 0,000897 0,85—0,86 0,000699
0,71-0,72 0,000884 0,86—0,87 0,000686
0,72-0,73 0,000870 0,87—0,88 0,000673
0,73-0,74 0,000857 0,88-0,89 0,000660
0,74-0,75 0,000844 0,89-0,90 0,000647
0,75-0,76 0,000831 0,90—0,91 0,000633
0,76-0,77 0,000818 0,91-0,92 0,000620
0,77-0,78 0,000805 0,92-0,93 0,000607
0,78-0,79 0,000792 0,93-0,94 0,000594
0,79-0,80 0,000778 0,94-0,95 0,000581
0,80-0,81 0,000765 0,95-0,96 0,000567
0,81-0,82 0,000752 0,96—0,97 0,000554
0,82-0,83 0,000738 0,97-0,98 0,000541
0,83-0,84 0,000725 0,98-0,99 0,000528
0,84-0,85 0,000712 0,99-1,00 0,000515

B tex ciyuasix, Korja mioTHOCTh NMPOJYKTOB ompenenstoT He npu 20°C, a npu Kakoi-1m60
Jpyroi TeMIiepaType, TOJYYEHHBIH pe3yJabTaT MepecUuThIBAlOT. 11 3TOro mMonb3yroTcs
TEMIIEPATYPHBIMU ITOIIPABKAMU TUIOTHOCTH.

C moBbIIIIEHHEM TeMIEpaTypbl IIOTHOCTh yMeHbIaetrcs. [loaTroMy B ciydae HU3MepeHHit
IUIOTHOCTHU Tpu TemmnepaTtypax Bbie 20 °C cienyer nonpaBKy, YMHOKEHHYIO Ha YHCIIO TPagycoB
OTKJIOHEHUS, TPUOABUTh K «BUAUMOI» MJIOTHOCTH; IPU U3MEPEHUSX ILIOTHOCTH MPH TEMIEpaTypax
Hke 20 °C npousBeneHUE MONPABKU HA pa3HULly TEMIIEPATyp CIEAYET BBIYECTb U3 «BUIUMON»
IUIOTHOCTH.

Ipumep 3anucu u pacyema



Bec nuknomertpa ¢ Bozayxom nipu 20 °C, r 11,1732
¢ Bogoiu mipu 20 °C, r 18,1314
¢ pactBoputenem npu 20° C,r 17,2318
Bonanoe yncno m2-my = 6,9582.
[TnotHOCTh «BHaUMas» =(M3-mg)/m = 0.87071

,Ojo =0,87071 (0,9982 — 0,0012) + 0,0012 = 0,8693

Pacuém umozogvix 3nauenuii

TemnepaTypHble TOMpaBKM HCIOJNB30BAaTh JIMIIL B ciay4ae (UKCAlMM KOMHATHOM
TEeMIIepaTyphl.

[Ipu 3amucu TMOMYYEHHBIX JAHHBIX HEOOXOIUMO TNPUBECTU Bce (UKCHpPYyEMble B XOJ€
MIPOBEICHUS JIa0OPaTOPHOU PabOTHI MacCHI.

[IpuBecTn Bce pacCUMTAaHHBIE MO SKCIEPUMEHTAIBHBIM JaHHBIM 3HAYEHUS IJIOTHOCTH JIJIs
3aJIaHHBIX PACTBOPUTEIICH.

PaccunTaTh OTHOCHTEJBHYIO NMOTPEHIHOCTH OMPEENICHUs MIIOTHOCTH MO CPaBHEHUIO CO
CIIPaBOYHBIMU JIAaHHBIMU (IIPUBECTHU JIUTEPATYPHBIE CCHUIKM HA UCTOYHHUK CIIPABOYHOTO MaTepHuaia)
U TI0 CPAaBHEHHIO C JAHHBIMU U3MEPEHHUSI INIOTHOCTH apEOMETPOM, €CIIU TaKue MPOBOAUIHCH.

Konmponvnusie éonpocut

1. Ha kakoM mpuHIIUIIE OCHOBAH MUKHOMETPUYECKUN MeToa?

2. Yto Takoe OTHOCUTEINbHAS MJIOTHOCThH?

3. Kakue nBa BHUJ1a TIJIOTHOCTH, TIOJIYY€HHBIE C UCIIOJIb30BAHUEM ITMKHOMETpPA, PA3INYat0T?

4. Tlouemy ormpeneneHne MIOTHOCTH KenaTeabHo MpoBoauTh npu 20 °C nubo ¢ pukcanueit
TeMIepaTypbl?

5. KakoBbI mpeuMyIecTBa 1 HEJOCTaTKH MMKHOMETPUUYECKOTO METOAA

JlabopaTopnasi padora Ne2 «Omnpeznenenue aicopOIIMOHHON EMKOCTH aAcOPOESHTOB
dopma oTueTa no jadbopaTopHoii padore Ne2
OTuer 10IKEH COAepKaTh:
1 Onucanue 1enu 1 xoa padoThl.
2.0mnpeneneHue ajcopOLMOHHON EMKOCTH aCOPOCHTOB, YKa3aHHBIX MperoiaBaTesieM
10 OTHOIIIEHUIO K BOJIE.
3.BeiBoabI o padore.
Jladoparopnas padora Ne3 «[IpompinieHHast BOAOIIOATOTOBKAY
®opma oTuyera 1o JadoparopHoii padore Ne3
OT4YeT OJKEH COAepKaTh:
1 Onucanue 1enau U Xoaa padoThI.
2.Pe3ynbTaThl SKCIIEpUMEHTA.
3.BeiBofbI O paboTe
Jlabopatopnoe 3ansaTue Ne 4 «IIpoMbinuieHHass BOIOOYUCTKA»
OTueT 10IKEH COAepKaTh:
1 Onucanue 1enu u xoaa padoTHI.
2.Pe3ynbTaThl 3KCIIEPUMEHTA.
3.BeiBojtbI MO paboTe

Kpurepum ounenku:

OLIEHKA «3aUTEHO» CTABUTCS CTYAEHTY, €CIIM OTUET MO JabopaTopHOi paboTe BKiIIOYaeT 0o-
nee 50% ot TpebyemMoro o0bemMa M BBIIIOJHEH B COOTBETCTBHE C TPeOOBaHUSMHU YKa3aHHBIMU B
yue0HO-METOIMIECKOM MTOCOOUH;

OLICHKA «HE 3a4TE€HO» CTAaBUTCA CTYJCHTY, €CIIM OTUYET MO JIabopaTopHOH paboTe BKIIOYACT
meHee 50% oT TpedyeMoro oobema.



Tembl IHCHLMEHHBIX padoT!

Ne ni/m Tembl

1. XUMUYECKasi TEXHOJIOTHS KaK HayKa.

2. XMMHKO-TEXHOJIOTHYECKasl CUCTEMa, TEXHOJIOIMUECKask CXeMa.

3. 3HaYEHUE XMMUYECKONW TEXHOJIOIMH U XMMHYECKOT0 MAIIMHOCTPOEHUS.

4. VcTopus pa3BUTHS XUMUYECKONH TEXHOJIOTHH.

S. OcHOBHbIE TEHJCHIMM DPA3BUTUS XUMUYECKOW TEXHOJOTMM M  XUMHUYECKOU
MPOMBIIIJICHHOCTH.

6. [TpousBoauTenbHOCTH anmnaparoB. IHTEHCUBHOCTH pabOTHI aNnaparos.

7. XapakTepUCTUKA NEPUOJUUECKUX U HENIPEPHIBHBIX IPOIIECCOB.

8. ChIpbe XMMHUYECKOU MpoMBbIIIeHHOCTH. Kiaccudukarusi.

9. PanronaibHOE ¥ KOMIUJIEKCHOE MCIOJIb30BAHUE CHIPHEBBIX PECYPCOB.

10. | Ilpunnuns! o6oramnieHus colpbs. OCHOBHbIE METO/IBI.

11. | Bo3ayx kak ceipbe. [pyrue 06JacTi NpuMEHEHHs BO31yXa.

12. | Bona. CaoiictBa. [Ipupognas Boma. XKecTKOCTh BOJIBI.

13. | IIpompblnieHHast BOJIONOATOTOBKA.

14. | O0Gnactu npuMeHEHHs BOAbI B XMMHUUYECKOM npoMbluieHHocTU. TpeboBaHus K BoJiE.

15. | OcHOBHBIE CTaAMM TEXHOJOrHMYeckoro mponecca. Jlumurupyromas cragus. Ob6imactu
IPOTEKaHUsl TEXHOJIOIMUYECKOT0 MpoIiecca.

16. | Kiaccudukanmst mpoIeccoB  anmaparos.

17. | 3akon aeiictBus macc. Koncranra pasHoBecus. [Ipuniun Jle-Illatense. PaBHoBecue B
TEXHOJIOTHYECKHX MPOoIeccax.

18. Crenens mpeBpamienus. M30uparenbHocTh. Bbhixoa mpoaykra. PaBHOBECHBIM BBIXO
IPOIYKTA.

19. | CxopocCTh TEXHOIOTUYECKUX MPOIIECCOB (TOMOT€HHBIX U reTeporeHHbIx). Koaddunnent
b dysun.

20. | JiBwxymias cuja TEXHOJOTHYECKOro Mpolecca.

21. | AGcopOmwst mpH MPSIMOTOKE, IIPOTUBOTOKE M MTEPEKPECTHOM TOKE.

22. | CriocoObl MOBBIMIEHHS] CKOPOCTH TEXHOJIOIMYECKOro Ipoliecca. BiusHue TeMeparypsl.
Ypasuenune Appennyca u Baut-I'odda.

23. | BausHue TemmnepaTypbl Ha BBIXOJ] POAYKTa 0OPATUMOT0O SK30TEPMHUECKOTO MpOoLecca.
OKOHOMHUYECKH pallMOHaJIbHAs TEMIIEpaTypa.

24. | OcHOBHBIE CIIOCOOBI CO3/IaHHS XOPOILIMX YCIOBHM KOHTaKTa (a3 B T€TEpOreHHbIX Mpo-
1eccax ¢ yJyacTHeM TBepAoH (asbl.

25. | OcHOBHBIE cIOCOOBI YBEIMUYEHHS MIOBEPXHOCTH COMPUKOCHOBEHHS pearupyromux ¢a3 B
CUCTEMeE ra3->KUJKOCTb.

26. TexXHOJIIOTHYECKHE CXEMBI C OTKPBITOM IENbIO U 3AMKHYTBIE. XapaKTEPUCTHKA.

27. | TeXHUKO-?KOHOMHUYECKHE IMOKa3aTeIN XMMUKO-TEXHOJIOIHYEeCKHX ImpoueccoB. Pacxon-
HBIM K03 dunmenT. MommHoCTh anmnapara.

28. | YienbHble KalmuTalbHBIE 3aTpaTbl. 3aBUCUMOCTb YIENbHBIX KalHUTaJIbHBIX 3aTpaT OT
€IMHON MOITHOCTH YCTaHOBKH. Ce0ECTOMMOCTb.

29. | OcHOBHBIE OJOXKEHHUSI MAaTEPHATIbHBIX U TEIJIOBBIX OAJTaHCOB.

30 TpebGoBanus K XUMHUYECKUM peakTopam. [Ipon3BoIuTeIbHOCTh U HHTEHCUBHOCTD.

31. | Knaccugukanust XuMHUUECKUX PEaKTOPOB.

32. | PeakTopsl IepHOIMYECKOr0 U HEMPEPHIBHOTO JIeHCTBHsI. OCHOBHBIE XapaKTEPUCTUKH.

33. | Kmaccudukamus peakTopoB Mo PeKUMY JBIKEHHS peareHToB. OCHOBHBIE XapaKTepH-
CTHKHU.

34. | Kunernueckasi MOI€NIb peaKTOpa UEAIbHOTO BHITECHEHUSI.

13anor3usemes ecru oucyuniunoli npedycMompenl nUCbMenHble, € M. 4. KYpcosble padomel/npoexmul/PIP.




Ne ni/m Tembl

35. | PeakTopsl noiaHOTO CMenieHus. XapakTepucTuKa. MareMaTn4eckoe ONMCaHue.

36. | Kackan peakropoB moiHoro cmemieHusi. CtemeHb mnpeBpamieHus. JIBrkyias cuia.
CkopocTb npouecca. MareMaTH4eCcKOoe ONHUCaHue.

37. | Knaccuduxanus peakTopoB 1o TeMneparypHomy pexkumy. CpaBHEHHE PEaKTOPOB.

38. | ['omoreHHble HEKAaTATUTHYECKHE IMPOLECCHI U PEAKTOPHL. TEeXHOJOTHUECKHe 3aKOHO-
MEPHOCTH M XapaKTepUCTUKU. TUIIBI pEaKTOpOB.

39. | 3akoHOMEpHOCTH TeTeporeHHbIX mporeccoB. Koaddunuent macconepenaun. Ompene-
JICHUE TUMUTHPYIOIIECH CTaHH.

40. | IIpoueccsl U peakToOpbl CUCTEMbI ra3-»XKUIKOCTh. 3akoH ['enpu. Kpurepuanbubie ypas-
Herns. Koaddunment nzsneuenmus.

41. | Ckopoctb nporecca. [Ipuemsl yBennyeHusi CKOPOCTH TEXHOJIOTHMUYECKOTO Mpoliecca.

42. | IIpomecchl U peakToOphl JJIsi CUCTEM TBEPIOE-KHUIKOCTh. CKOPOCTh TEXHOJIOTHYECKOTO
mpolecca.

43. | IIporeccsl U peakTophl B cucteMe ra3-teepaoe. Aacopbuus. Craauu mporecca. Kune-
TUYECKUE YPABHEHHS.

44. | Ilpompinuiennsie neun. Kiaccugukanys npoMbslnuieHHBIX nedeid. OCHOBHBIE XapaKTe-
PHUCTHKHU.

45. | OcHOBHBIC ypaBHEHHS Teruionepenadn. MIHTeHcH(uKanys TemIoBbIX TPOIECCOB.

46. | IIpoueccsl B cucTeMax TBEpAOE-TBEPIIOE U KHUIKOCTh-KUIKOCTh. XapakTepuctuka. Pe-
AKTOPBI.

47. Karanutuueckue nporeccel. 3aKOHOMEPHOCTH KaTAIUTUUYECKUX MPOIIECCOB.

48. TexXHOIOTNYECKUN PEXUM KATAUIUTUYECKUX IPOLECCOB. TeMieparypHbli pexxum. Bel-
X0J1 IpoAyKTa. BiusiHue 1aBaeHusl U KOHIEHTPALKH.

49. | TpeboBaHuUs K KOHTaKTHBIM amnmnaparam. CrocoObl KOHTaKTa (a3 ra3-TBep0e BELIECTBO
B KaTQJIUTHUYECKUX PEAKTOpPaX.

50. | ITpuemsl TemmooOMeHa B KOHTAKTHBIX annapaTax JUlsl KaTaIMTUYECKUX MTPOLIECCOB.

ol. TormmBo. Knaccudukanus. Temmora cropanusi. JHeproeMkocts. OnpesieneHne Tero-
Thl U TEMIIEPATYPBI TOPEHUSL.

52. | Xumnueckas nepepaboTKa TBEPAbIX TOIUIMB.

53. | OcHOBHBIE CTa ¥ MPOU3BOICTBA AMMHUAKA.

54. | [IpuHnunuanbHas TEXHOJIOTMUYECKasi CXeMa IMPOU3BO/ICTBA pa30aBIeHHONW a30THOM KHC-
JIOTHI.

55. | IIpuHnunuanbpHasi TEXHOJOTHYECKasi CXeMa MPOU3BOICTBA CEPHOM KUCIIOTHI.

56. | [IpuHIMNMaTBHAS TEXHOJOTHYECKAs CXeMa IPOM3BOJICTBA KapOaMuaa C KHUIKOCTHBIM
PELMKIIOM.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

1. IMoxroroBka pedepaToB M MpPe3eHTALUN B KaYECTBE CAMOCTOATEIbHONW paboThl, KOTOpas
JIOJKHA COOTBETCTBOBATH CIIEAYIOIUM TPEOOBAHMSIM:

2. TpeboBanus k comepkanuro u opopmieHuto pedepara:

Odopmiienne pedepara mpoU3BOUTCS B CIEAYIONIEM MTOPSIKE:

- TUTYJIbHBIN JIUCT;

- OTJIaBJIEHUE/COIepIKaAHNE;

- BBEJIEHHUE (3]1eCh OOBIYHO OOOCHOBBIBAETCSI AaKTYaIIbHOCTh BHIOPAHHOM TEMBI, 11eJb U
coJepkaHue pedepara, yKazbBaeTcss 0ObEKT / MPEeaMeT / pacCMOTPEHHUs, IPUBOAUTCS XapaKTEePH-
CTMKa UCTOYHHUKOB JUIsl HATUCAHUS PabOThl U KpaTKUi 0030p MMeroLIelics o0 JaHHOH TeMe JIuTepa-
Typbl. AKTyaJIbHOCTh IPEIIOJAraeT OLEHKY CBOEBPEMEHHOCTH M COLMAIBHON 3HAYUMOCTU BBI-
OpaHHOM TeMbl, 0030p JUTEPATyphl 110 TEME OTPa’KaeT 3HAKOMCTBO aBTOpa pedepaTta ¢ MMEIOLIH-
MUCSI UCTOYHUKAMH, YMEHUE UX CHCTEMAaTU3MPOBATh, KPUTUYECKH PACCMATPHUBATh, BBLACIATH CY-
IIECTBEHHOE, ONPEAEIATH INIABHOE);



- OCHOBHAs 4acTb, pa3duras Ha riaBbl U naparpagsl (ComepikaHue TiaaB 3TOH 4acTH
JIOJDKHO TOYHO COOTBETCTBOBATH TeME PAOOThI U MOJIHOCTBIO €€ PACKPBIBATh. DTH IJIAaBbl JOJKHBI
1oKa3aTh yMEHHE UCCIEI0BATENs CXKATO, JIOTUYHO U apryMEHTHPOBAaHO M3JaraTh Marepuai, 0000-
I1aTh, AHAJIM3UPOBATH, AEIATh JOrMYeCKHe BbIBOJbI. OOBIUHO PEIICHUIO KaKIOM 3a7aud Kak Ipa-
BWJIO, MOCBSIIIIEHA OJIHA I1aBa paboThl. B paboTax, HOCSIINX, B OCHOBHOM, TEOPETUUYECKUN XapaK-
TEep, AHAIU3UPYS JIUTEPATypy IO TEME MCCIEIOBAHUSA, U3YyYas, ONUCHIBAS OIBIT HAOIIOIAEMBIX CO-
OBITHI (SABIICHMIA), aBTOP 0053aTEIFHO BHICKA3hIBAET CBOE MHEHUE U OTHOILIECHHUE K 3aTParuBacMbIM
CTOpOHaM Ipo0JieMbl. [ 1aBa AOKHA 3aKaHUMBATHCS BHIBOJAMM MJIM XOTs Obl KOHCTaTalUel UTo-
rOB);

- 3aKJII0YMTeNbHas yacTh/3akmouenue (IIpennonaraer nociaenoBarenbHOE, JTOTHYECKH
CTPOMHOE N3JI0%KEeHHE 000OIEHHBIX BHIBOJIOB 10 pacCMaTpUBAEMOM TeMe);

— CIHMCOK HCIIOJIb3YEMOH JINTepaTyphl/CIIMCOK HCIOJIb3YeMbIX MCTOYHUKOB (OnHa u3
yacTel paboThl, OTpaXkarolasi CaMOCTOSITENIbHYIO TBOPUYECKYIO pabOTy aBTOPA, MO3BOJISIET CYAUTH O
cTerneHu PyHIaMEeHTaIbHOCTU JaHHOTO pedepara. CBenenus 06 ucrounukax (6ubnuorpaduyeckue
CCBUIKH) CJIEIyeT pacroyiarath B ai)aBUTHOM MOpsAKE (BKIIOYAsi BCE BHIIBI M3/IaHUI, B TOM YHCIIE
3aKOHBI, CTAaHAAPTHI, JIEKTPOHHBIE, BUJIC0- U ayIUOPECYPCHI);

- NPUTIOKECHUS.

O6beM pedeparta — 15-20 cTpaHul] MAIIMHOIMCHOTO TEKCTA.

3. Ilpe3enTanus opopmisieTcss 1o OJHON U3 TeM, ITOJIyY€HHOM OT MpernoaBaTes.

O06beM Npe3eHTAMOHHOT0 MaTepualia COCTaBIsIeT He MeHee 12 cliaiiioB.

4. IlpencraBieHne MHPOPMALIUH NIPE3ESHTALUH JTOJDKHBI COOTBETCTBOBATD:

- Pexomenyercs cxxaTblil, ”HOOPMAIIMOHHBIN CIIOCO0 U3JI0KEHUS MaTepHaa.

- [IpucyrcTBUe Ha craiie OJOKOB ¢ pasHOTUMHON WH(popMammen (TeKcT, Tpadukw,
JarpamMmbl, TaOJIUIIbl, PUCYHKH), TOTIOJHSIIOIIEH APYT ApyTa.

- B TexcToBBIX 010Kax HEOOXOAMMO HCIIOIB30BaTh KOPOTKHE CIIOBA U MPEIOKEHUS.

5. Opopminenue cnailioB Npe3eHTaluy JOJKHO COOTBETCTBOBATH!

- Best mpesenTanus 1omkHa ObITH BbIIEpXKaHa B €IMHOM CTUJIE, Ha 6a3e oOgHOro 1mao-
JIOHA.

- HeobOxonnmo obecrieunTh yHU(UKALMIO CTPYKTYPbI U (POPMBI MpeCcTaBlIeHUs y4eo-
HOT'0 MaTepuarna.

- Crnenyer u3berath M3JIHUIIHE MECTPHIX CTUIEH — OQOpMIICHHE claiiia He JO0JKHO
OTBJIEKaTh BHUMaHME CIIyLIaTeNeil OT coiepKaTeIbHON 4acTH JOHOCUMOW HH(pOpMalnu.

Kpurepun onenkmn:

«3a4TEHO» BBICTABJISIETCS CTYACHTY, eciu padoTa BkiItodaeT 50 % u Gonee oT TpeOyemoro
o0beMa U BBINIOJIHEHA B COOTBETCTBHE C TPEOOBAHHMSIMH YKa3aHHBIMH B Y4eOHO-METOIMYECKOM
MoCcoOuH.

«HE 3aYTEHO» BBICTABJISETCS CTY/ACHTY, €CIM paboTa He BBITIOIHEHA.



7.3.01eHO0YHbIe CPEACTBA VI MPOMEKYTOYHOM AaTTECTAIMM 110 UTOraM OCBOCHMS JAMC-

IUIIJIMHbBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 7

Ne Bonpocs! k 3k3aMeny (3aueTy, 3a4eTy ¢ OLeHKOI)

n/n

1. Jlaiite omnpeneseHus MOHATUAM: XMMHYECKOE IPOU3BOJCTBO, XUMHUKO-TEXHOJIOTUYECKUN
IIPOIeCcC, XUMUKO-TEXHOJOTMUECKasi CHCTEMA U OOBSICHUTE HX.

2. B 4ém 3akimogaercss METOJI CHCTEMHOTO aHaJIM3a JUIsl UCCIICAOBAHMUS XUMHKO-
TEXHOJIOTHYECKOT0 nporecca?

3. W3 kakux yacTeil COCTOUT XMMHUKO-TEXHOJIOTMYECKask cucTema?

4. Kakue nojacucreMbl MOXKHO BBIJIEIIUTh B XMMUKO-TEXHOJIOIHYECKOH cucteme?

S. Kakue anementsl XTC Bbl Moxere ykazars? VX Ha3Hau€HUE U IPUMEPHI B IPOU3BO/-
CTBe.

6. UYro Takoe cBA3b B XMMHUKO-TeXHOIOrnyeckoi cucreme? Kakue TUIbI cBsi3ei U MX Ha3HA-
yeHus Bel 3Haete?

7. [IpuBenure npuMep XMMUYECKOH, ONepaliMOHHON U (PYHKIIMOHAJIBHON CXeM Kakoro-auoo
IIPOU3BOJICTBA?

8. YeM 0TIIMYAIOTCS TEXHOJIOTHYECKAsl M CTPYKTYpHAsi CXeMbl XUMHUYECKOTO IPOM3BOICTBA?
[TokaxkuTe 9TO Ha MPUMEpE MPOU3BOJICTBA AMMHUAKA.

9. [lepeuncnnte OCHOBHbIE TEXHOJIOTHYECKHE TTOKa3aTeNN Y3PPEKTUBHOCTH XUMHUKO-
TEXHOJIOTUYECKOI0 Mpolecca.

10. | Yro Takoe roMOreHHbIe M reTeporeHHble IpoIecchl ?

11. OT 4ero 3aBUCHUT CKOPOCTh TOMOT€HHOTO Mpoiecca’?

12. | Ot xakux (akTopoB 3aBUCUT CKOPOCTh I€TEPOreHHOTr0 npoliecca?

13. | CnocoObl NOBBIIIIEHUS IBUKYILEH CHUJIBI T€TEPOTreHHBIX MPOIIECCOB.

14. Crtanuu reTeporeHHoro nporecca.

15. | CnocoOsl yBennueHus MoBepXHOCTH KOHTakTa (a3 B cucremax XK —T , T -K, ' T.

16. | Uro Takoe roMOTe€HHBIE M TeTEPOTCHHBIE IPOIIECCHI 7

17. | Ot yero 3aBUCUT CKOPOCTh TOMOT'€HHOTO Ipolecca’?

18. | IlpuBenuTe nprMepsl TOMOT€HHBIX M T€TEPOT€HHBIX PEAKITHIA.

19. | Yro Takoe mopsIoK ¥ MOJIEKYJSIPHOCTh peakiuu?

20. | Ot kakux (akTOPOB 3aBUCHT CKOPOCTh I'€TEPOTeHHOr0 Iporecca?

21. | 3aBUCHUMOCTH CKOPOCTH T€TE€POTEHHOT0 MPOIlecca OT MOBEPXHOCTH KOHTAKTA.

22. | 3aBUCUMOCTb CKOPOCTH T'€T€pPOreHHOro mpoliecca oT K03 duimeHTa CKopocTH Mporecca.

23. | CnocoObI MOBBITICHUS IBUKYIIEH CHITBI TETEPOTEHHBIX MPOIECCOB.

24. | Ctaguu reTeporeHHOro nporecca.

25. | CnocoObl yBenTMUeHUs MOBEPXHOCTH KOHTakTa (a3 B cucremax XK —T,T'-XK, T'-T

26. | Kakue nmpu3HaKy JIETJIM B OCHOBY KJIACCHU(HUKAIIHA XHMUYECKHX PEaKTOPOB?

27. | Hapucyiite rpaduku U3MEHEHUsI KOHLIEHTPAIMHM BO BPEMEHU U B 00beMe peakTopa ujae-
QILHOTO CMETIICHHSL.

28. | Hapucyiite rpaduku U3MEHEHUs! KOHLIEHTPAIMH U CTENICHH MTPEBpAILEHHs] OT JUIUHBI pe-
aKTOpa MJeaJTHbHOTO BBITECHEHUSI.

29. | Ilepeuncnute 001IME CTPYKTYPHBIE 3JI€MEHTHl XUMUYECKUX PEAaKTOPOB.

30. | Hapucyiite cxeMbl peakTOpOB ISl peaTu3allii TOMOTEHHBIX MPOIIECCOB M OOBSICHUTE UX
paboTy (BXOZ CHIPBS M BBIXOJ POIYKTOB, BpeMs MPOBEICHHUS MTpoIiecca, IyTH OTBOAA U
110/IBOJIA TEIJIOTHI U T.1.).

31. | ConocraBbTe NEpUOJMUECKUE U IPOTOUYHBIE PEAKTOPBL: MONPOOYHTE 00BSICHUTD, KAKOH




THUI PEakTopa MOXKET UMETh IPEUMYILECTBA AJIs OCYIIECTBICHUS Pa3HbIX MPOIIECCOB.
32. | HapucyiiTe cxeMbl peaKTOpOB JJIsi TETEPOreHHBIX MPOIIECCOB «T'a3-TBEPIOE» U OOBSICHUTE
ux paboTy.
33. | Kak MOXHO opranmu3oBaTh OTOK TBEPOTO BellecTBa uepe3 peaktop? Hapucyiite cxembl
anmapaToB, OOBSICHUTE UX padoTy.
34. | Kakue cymecTByIOT CiocoObl OpraHU3aIliy B3aMMOJICHCTBHS ra3a ¢ )KUJIKOCTHIO?
35. | Kak MOXHO yBeIMUUTH CKOPOCTH F€TEPOT€HHOT0 MpOIlecca «ra3-TBepAoe» U KaK u3Me-
HUTCS] OpraHu3alus rpouecca?
36. | Uro Takoe Kkartaiu3, BUAbI KaTain3a. OTHOIIEHHE KaTalu3aTopa K XMMHUYECKOMY PaBHO-
BECHIO.
37. | Kak Bamser TeMreparypa Ha CKOPOCTh KaTaTMTHYECKON peakuuu ?
38. | Uro Takoe akTUBHOCTh KaTaJIU3aToOpa, U OT KakuX (aKTOpPOB OHA 3aBUCHUT?
39. | Uro Takoe CeNeKTUBHOCTh KaTajan3aropa?
40. | Kak mpou3BoauTCs TEMI000MEH B KATATUTHYECKUX peakTopax”?
41. | Yo siBAsieTCs ChIPbEM JUIsl IOTYUYEHHUSI IPOTYKTOB a30THOM MPOMBIIIJIEHHOCTH?
42. W3 kakux KOMIIOHEHTOB COCTOUT CUHTE3-Ta3, METObI €r0 MOJIyYeHHs, 00IacTH
HCI0JIb30BaHUA?
43. Urto npeacrasisier co00il cepoouncTKa NpUPOAHOTO rasza ?
44, TexHoornyeckuit mporecc KOHBEPCHH MPUPOIHOTO ra3a BOJASHBIM MapOM.
45, Kucnopoanast KoHBepCHsI 1 TApOBO3TyITHOKHCIOPOIHAS KOHBEPCHSI TPUPOTHOTO Ta3a.
46. KounBepcus okcuna yrnepoja.
47. TexHomornyeckass cxeMa CHHTe3a aMMHUAKa.
48. | OGiacTy MPUMEHEHHUS a30THOM KHUCIIOTHI.
48. TexHomornyeckasi cxema Mpon3BOJICTBA pa30aBIEHHON a30THOM KUCIIOTHI.
50. KakoBbI OCHOBHBIE TEXHOJIOTHUYECKHE CBOWCTBA CEPHOM KUCIOTHI U OCHOBHOE CHIPBE IS
MIPOU3BOJICTBA CEPHOM KUCIOTHI?
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma npose-
AeHust
Cemectp . Kputepun u HOpMBbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
OTBeT Ha /1Ba TEOPETUYECKUX BO-
poca, CTYJSHT XOpOIIO BJaJeeT
COTJIMYHOY MaTepuaIoM M OTBEYAeT Ha OJIUH
JIOTIOJTHUTEIFHBIN BOIIPOC C TIO-
HUMaHUEM, IPUBOJIUT IPUMEPBHIL.
OTBeT Ha /IBa TEOPETUYECKHUX BO-
poca, CTYJEHT XOpOLIO BiaJieeT
MaTepHaJIOM, OTBET Ha TEOPETH-
YeCKHii MaTepuall OJTHOTO U3 BO-
3auer «XOpOIIIOY
MPOCOB AK3aMEHAI[MOHHOTO OwJIe-
Ta HETOJHBINA, OTBEYaeT Ha OJUH
JOTIOJTHUTEIFHBIN  BOIIPOC, TIpH-
BOJWT MIPUMEPHI.
OTBeT Ha TEOPETUUECKHUH MaTe-
pHuai 1mo ogHOMY M3 JBYX Teope-
«yIOBJIETBOPUTENIBHO» | THYECKUX BOMPOCOB MOJIHBIH, OT-
BETHI HA JIOTIOJTHUTEIBHBIE BOIIPO-
Cbl IO TEOPETUYECKOMY OHK3aMe-




Cemectp

®opma npose-
JAeHusl
MPOMEKYTOYHOMI
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

HAI[MOHHOMY MaTtepuaiy oOwuiera
JOJOKHBI OBITh ONMM3KUMU K TEO-
pun.

He orBeuaeT HM HA OOMH W3 TEO-
pPETUYECKUX BOIIPOCOB, HE MOKET
OTBETUTH HH HA OJWH JOIIOJTHH-
TEJIbHBIA BOIPOC.

«HEYIOBJIETBOPUTEIILHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

KoimnuecTBo B
Tun (yueOHuK, ydeOHOE N
HAy4HOIi 0n0-
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeToauYecKoe mocooue,
EpAKTHIYM, 1p.) HaumeHoBaHue
p y b p‘ BEC
MatemaTtuueckoe MOJEINPOBAHUE XUMHUKO-
1 | 3aBapyxun C.T. AACIHD yaeOHoe Tmocooue 2017 OBC «Jlanb»
TEXHOJOTHYECKHUX MPOIIECCOB U almapaToB
2 MonenrpoBaHuE XUMUKO-TEXHOJIOTUYECKUX
I'aprman T.H., Knymux AACITHD
1B nporieccoB. [IpUHIMITBI TPUMEHEHUS TTaKe- yuebHoe mocobue 2020 OBC «Jlanb»
R TOB KOMITBIOTEPHOM MAaTEMATHKHU
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAy4HOI 0mn0-
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) TI'ox u3nanus Juorexe /
n/n MeToAu4YecKoe mocooue,
DAKTHKYM ) HaumenoBanue
p YM, ap. 3BC2
1. | Ky3uenoBa U.M. u np.; mox | Obmiast xumuaeckasi TeXxHonorus. OCHOB- YaeOHuK 2014 3BC «Jlaub»
pen. Xapaamnuau X.0. Hble KoHLenuu npoektupoBanus XTC
2. | Atmanckux 1.H. Xumuueckas TEXHOJIOTHUS Y4eOHo-MeToquUECKOE 2015 9BC "IPRbooks"
nocoobue
3. | XK.K. Kanpb6ekon [TpakTHKyM 10 00IIEH XUMHUECKOW TEXHO- VY4aebHOe mocobue 2013 3BC "IPRbooks"
[ JIOTUU
4. | Pomankos I1.T. MaccooOMeHHBIE TPOIECChl XUMHYECKON VY4aebHOe mocobue 2017 3BC "IPRbooks"
TEXHOJIOTHH

2 Viazvleaemces Koau4ecmeo k3. 0is Ne4amubix u30anuil, Ous NEKMPOHHBIX U30anull — Haumenosanue IB6C.




Tun (yueOHUK, yueOHOE

KoaudecTBo B
HAy4HOIi 010-

Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeTOoHYeCKoe Mmocodue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P 9 . 35(‘:2
5. | Jleenen T.B. OCHOBBI XMMUYECKHX IPOU3BOICTB VYuebHoe mocobue 2015 3BC "IPRbooks"
6. | Kozagepoa O.A. PacdeTs MaTepHaNbHBIX U TETUIOBBIX 0a- Y4aebHOe mocobue 2018 3BC "IPRbooks"
JIAHCOB B TEXHOJIOTUU MHHEPAJIBHBIX Y100~
peHui
8.2. JlonosinuTeIbHAS JIMTEPATypa
KoanuectBo B
Tun (yueOHUK, ydeOHOE N
HAy4HOIi 010-
Neo nocooue, yueOHoO-
ABTOPBI, COCTABUTEIH 3arsaBue (3aroJi0BOK) I'ox n3panus Janorexe /
n/n MeTOoHYEeCKOoe Mmocoodue,
HPAKTHKYM, IP.) HaumeHoBaHue
P » AP 3BC
7. | bpsuaxun K.B. OOmast xummdeckas Texaosnorus. Yacrts 2 VY4aebHOe mocobue 2012 3BC "IPRbooks"
8. | H.JIL Comomoga, JI.A. Xa- XuMUYecKasi TEXHOJIOTHS MTepepadOTKH Y4eOHoe mocodue 2012 3BC "IPRbooks"
JIMKOBA. He(TH U raza
9. | P.A. AxmenpsiHOBa, A.l'. XuMHuuecKasi TEXHOJIOTHsS IepepadoTKu Ta- | YueOHoe mocodue 2015 3BC "IPRbooks"
JInakymoBHY. 30BOTO ChIpbs. [IpON3BOACTBO MOHOMEPOB
13 Ta30BOT'0 CHIPhS
10. | 3akreiim A. 1O. OO0mmas XuMHYecKast TEXHOIOTHS YyeOHoe mocodue 2012 3bC "IPRbooks"




8.3. llepeyens npogeccHoHANBHBIX 023 TAHHBIX H MH(POPMALMOHHBIX CIIPABOYHBIX CH-

crem®

e — XuMmus B HHTepecax yCTOWYHBOTO Pa3BUTHS
B xypHane myOIuKylOTCS OpUTHHAIBHBIE HAyYHBIE COOOIICHUS M 0030pBI 10 XUMHUH TIPO-
LIECCOB, MPEICTABISAIOUINX OCHOBY MPUHLHUITNAIBHO HOBBIX TEXHOJOTUH, CO3/1aBa€MbIX B HHTEpECax
YCTOMYUBOTO Pa3BUTHS, WM YCOBEPIICHCTBOBAHUS JICHCTBYIOIINX, COXPAHEHUS IIPUPOIHOU CPEIHl,
SKOHOMHHU  pecypcoB, dHeprocoepekenus. Bxoqur B Ilepeuenr BAK u  cucremy
PUHII. doctynen MOJTHOTEKCTOBBIN apXuB c 2001 no 2005
rox: http://www.sibran.ru/journals/Hviur/

e — Oriental Journal Of Chemistry
Hayunbiii perieHsupyemblii KypHain OTKpbIToro goctymna. Ctpana: MUuaus. SI3bIk: aHTTTUACKUN.
[TyOnukyer pe3yabTaThl HAyYHBIX MCCIEAOBaHMA B oOmacTu oOmEed XUMUU, OWOXHMUH,
CHEKTPOCKONUU, XUMHUHU OKpyxKawieid cpensl. JlocTymeH MONHOTEKCTOBbIH apxuB ¢ 2008
roza: http://www.orientjchem.org/Archive.php

e — XMMHK
Pycckos3pranbii caiiT mo xumuu. Best yaeOHast u cipaBoyHast nH(GOpMAaIHst Ha CAlTe UMEET CChUTKU
Ha JuTeparypHbie ucTouHuku. Cailt goctynen 6e3 perucrpanuu: http://www.xumuk.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne HaumenoBaHnue KoauuecTBo PexBu3uThI 1010BOpa (1aTa, HOMEP,
n/n 110 JIMLEH3UH CPOK JAeHCTBHA)
1 | Windows 1398 (Hdorosop Ne 690 ot 19.05.2015r., cpok
JeNCTBHS - OECCPOUHO);
2 | Office Standard 1398 (JoroBop Ne 690 ot 19.05.2015r., cpok

neiictus - 6eccpouno; JJorosop Ne 727
ot 20.07.2016r., cpok nencTBUs -
06eccpoyHo)

Ne Haumenosanue IO PexBuU3UTHI zlor()B?pa
n/n (nara, HOMep, CPOK JAeHCTBHUA)
1. | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JIEHCTBUS - OECCPOYHO;
2. | Office Standard Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOTHO

8.5. Onucanne MaTepuAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

3 Bazvl dannsix u ungopmayuontvie cnpagoutvle cucmemst O0dicHbL Gbintb aKNyaTbHbL.


http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://www.xumuk.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB VISl NPOBEAeHUS NMPAKTHYe-
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
/| CKHUX U Ja0OpaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YA IUXCsl (HOMep ayIuTOPHH)
1 [Tomemienue 1151 CAaMOCTOSATENBHON pabOTHI Croubl, CTYJbS, KOMIBIOTEPHI
oby4arommuxcs. (I'-401)
Aynuropusi BeO-KoH(DepeHITHIA. DKpaH TeJIEBU3UOHHBIN, IIUPMA, ITPOKEKTOP
VYuebHas ayquTopus Ul IPOBEACHUS 3aHATUH | Ha IITaTUBE, CTOJ MIPEOIaBaTEeIbCKHM, CTYI
JIEKIMOHHOTO TUMa. Y4eOHast ayAuTOPHUs IS IIPENOAABATEIbCKUM, TPAaHCIIAPAHT-
IIPOBEJCHUS 3aHATHI CEMUHAPCKOrO TUIIA. NepeTsHKKA, CHCTEMHBIHN OJIOK
VYuebHas ayauTopus UIsi KypCOBOTO IPOEKTHU-
2 | poBaHus (BBITIOJHEHUS] KYPCOBBIX padoT).

VYyeOHast ayquTOpHs JUIsl POBEIEHUS TPYIIIO-
BBIX U MHJIMBUIYaJbHBIX KOHCYJIbTAUN Yueo-
Hasl ayJUTOPHS TS IPOBEICHUS 3aHATUH Te-
KYIIET0 KOHTPOJISI U IPOMEXKYTOYHOU aTTecTa-
un (VJIK-810)
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