MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

[OKYMEHT MOAMVCAH
b1.B.05 3MNEKTPOHHOM MOAMNCHIO

(unoeKkc OUCYuniuHbl)

CepTucukat: 0104C9930041AF69884C90A90063ED2DBD
Bnageneu: KpaeuoBa MapvaHHa BuktopoBHa
LevictButeneH: ¢ 02.11.2022 go 02.11.2023

PABOYAS ITPOI'PAMMA TUCIUAITINHBI

0611[351 XUMHUYCCKasaA TCXHOJIOI'UsA

(HaumeHo8aHUe OUCYUNIUHDL)

10 HAMPAaBIICHUIO MOJATOTOBKH
18.03.02 DHepro- u pecypcocOeperarme nporecchl B XuMUYECKON TEXHOJIOTHH,
He(TEXUMUU U OMOTEXHOJIOTUH

HaIpaBJIEHHOCTH (ITPOQUIIb)
PannonanbHOE UCTIOIB30BAHUE SHEPTETUUECKHUX U CHIPhEBBIX PECYPCOB

®dopma oOydeHHs: OUHAsA
I'ox mabopa: 2020
O6mas TpyoeMkocTs: 6 3E

Pacnpeneﬂeﬂne YaC0B JUCHMIIVIMHBI 10 CeEMECTPaM

Cemectp 5

@®opmMa KOHTpOJIA | DK3aMeH Hroro
Bun 3ansaruit
Jlexumm 34 34
JlaboparopHsbie 18 18
ITpakTnueckue 34 34
PykoB0/ICTBO: KypcoBbie paboThl (poekThi) / PI'P
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas paboTa 86,35 86,35
CamocrosTenbHas paboTta 94 94
KoHTpoan 35,65 35,65
Hroro 216 216




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

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

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

% OtcyrcTBYyeT

Peneunsent

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

Pabouas mporpamma qucuuIuiHbl coctaBiena Ha ocHoBanuu @I'OC BO u yyeOHOrO 1u1ana
HanpasneHus: nmoarotoBku 18.03.02 Duepro- u pecypcocbdeperaroiiye Mmpouecchl B XMMHYECKON
TEXHOJIOTHH, He(hTeXUMHUH U OMOTEXHOJIOTHH

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsr
«XUMHUECKasi TEXHOJOTHS U pecypcocOepekeHre»

(mpoTokon 3acemaanusi Ne 2 ot «19» cenrsaops 2019 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AOUCHHUIUIMHBI — HM3YUYCHHC TCOPCTUUYCCKUX 3aKOHOM€pHOCTCfI OCHOBHBIX
IIponeccoB XHUMHYSCKOM TC€XHOJIOTHMH, 3HAKOMCTBO C TeopI/Ieﬁ XUMHUYCCKUX PCAKTOPOB U O6H_II/IMI/I
IMpUHIOUITIaMHA pa3p360TKI/I XUMHKO-TCXHOJOTMYCCKUX IMPOLECCOB HA OCHOBC CUCTCMHOT'O IMOAXO0J4A.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«Dusukay; «Beicimas maTemaTrkay; «O0mas u Heopranudeckasi XuMus»; «OpraHudeckasi XUMUSD.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE AHHOW IUCIMILIMHBI HEOOXOAMMO Kak
npenmectsytouiee: «lIpoueccsl U anmaparsl B XUMHYECKOH TEXHOJIOTUM U OmotexHosioruny; «Ka-
TaJu3, KaTaIUTUYECKUE MPOLECChl U peakTopb», «llpolecchl 1 anmapaThl 3alUThl OKPYXKarollen
cpenb», «lIpenauniaomuas npaktuka», «IloaroroBka K npoueaype 3aliuThl U MpoLeaypa 3aluThl
BBIIYCKHOM KBaJU(UKALMOHHON pabOThI».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmMupyemble U KOH-
TpoJIMpyeMble KoMIle-

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN

Ilnanupyemsie pe3yJbTaThl 00yYe-

TeHIUH HHSA
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)

[IK-1 - cnocoOHOCTBIO 3HaTh: — MPHUHLUIBI OpraHU3aluu
OCYIIECTBIISITh  TEXHOJIO- XUMHYECKOTO  TPOU3BOJACTBA, €0
THYECKHUIl Ipoliece B COOT- UEPApXUUECKYI0 CTPYKTYPY, METOMAbI
BETCTBUM C PEIVIAMEHTOM OLICHKH 3¢ dEeKTUBHOCTH
U HCHOJb30BATh TEXHUYE- IPOM3BOJICTBA;
CKHE CpEeICTBa ISl U3MeE- —  TEXHHWYECKHe  CpencTBa  JUis

peHUsT OCHOBHBIX IIapa-
METPOB TEXHOJOTHYECKOTO
IIpolLIecca, CBOMCTB ChIPb
U IPOAYKLIHH

U3MEPEHHUS] OCHOBHBIX IapaMeTpOB
TEXHOJOTHYECKOI0 npoiiecca,
CBOWCTB ChIpbsl U MPOJYKIINH;

YMeTh: — NCIOJIb30BaTh TEXHUYECKUE
CPEICTBA JJIs1 U3BMEPEHMSI OCHOBHBIX

apaMeTPOB TEXHOJIIOTUYECKOTO MPo-
LIECCBI, CBOMCTB ChIPbs U NPOAYKIINH;

Bnagers: — TeXHUYECKUMU CpeCTBa-
MU JJI U3MEPEHUS OCHOBHBIX I1apa-
METPOB TEXHOJIOTMYECKOT0 IIPOLECCHI,
CBOMCTB CBhIpbsl ¥ TPOAYKIIMH.

[1K-5 - roTOBHOCTBIO
000CHOBBIBAaTh KOHKPET-
HbI€ TEXHUUYECKHE pelle-
HUS TP pa3paboTKe TexX-
HOJIOTHYECKUX MPOLECCOB;
BBIOMPATh TEXHUYECKHE
CPEICTBA M TEXHOJIOTUH,
HaIpaBJICHHbIE HA MUHU-
MU3aLHI0 aHTPOIIOTEHHOTO
BO3JICUCTBUS HA OKpYXKa-

IONIYIO Cpeny

3HaTh: — noka3arenu 3pHeKTUBHOCTH
XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI;
— [IOKas3aTeJik 3KOJOIrNYHOCTU XUMU-
KO-TEXHOJIOTHYECKOHN CHCTEMBI.

YMeTb: — paccuuTaTh IOKa3aTeNH
3¢ (HEKTHBHOCTH  TEXHOJOTHYECKOTO
mporiecca;

— OIpCACINUTD NMMOKA3aTCJIM 9KOJIOTrnY-
HOCTH XUMHUKO-TEXHO-JIOTHYECKOTO
npoiiecca

Brnagetrb: — Meromamm  pacuera




®opmMupyemMble U KOH-

TPOJIMpyeMble KOMIIe-
TEeHIHH

(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

IInanupyemble pe3yabTaThl 00y4e-
HHUSA

noKazaTeJen s dexTuBHOCTH
TEXHOJOTHYECKOT0 TpoIiecca;
— METOJIaMHU OIlpe/ielieHHs] MoKa3aTe-
nen AKOJIOTUYHOCTH XHAMHKO-
TEXHOJOTMYECKOro mporecca




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
Monynb 1. O6mme|JIexmus Ne 1 Beenenue B nucuuiuinny. [lonsatue
CBEJICHUS O XUMHU- TeXHOJIOTHH. TeXHOIOTHS XUMHUYECKUX
YECKOM TEXHOJIO- MIPOU3BOJCTB. MeCTO TEXHOJIOIMH Cpe-
ruu. XUMUKO- 1M ipyrux Hayk. COCTOSIHME U TEH- 5 2 - -
TEXHOJIOTHYECKas JICHIIMU Pa3BUTHS XUMHYECKOU MpO-
cCUCTEMA. MBIIIEHHOCTH, €€ CHIPhEBBIE U IKOJIO-
THYECKHE MPOOIIEMBI.
[Ipaktuueckoe 3a-|IIpakTuueckas padora Nel. PacueTsr
OTuer no nmpaxkTuyie-
Harue Ne 1 110 XMMHYECKUM ypaBHEHUSIM. PacueTsl
5 2 - - ckoMmy 3aHATHIO Ne |
C IPUMEHEHUEM Ta30BbIX 3aKOHOB
B DJIEKTPOHHOM BHJIC
Jlexrust Ne 2 ChbIpbe XMMHYECKOUN MPOMBIIIJIEHHO-
CTH. DHEPreTHYECKUE PECYPCHl XUMU-
YECKOW MPOMBILIIIEHHOCTH. Boxa. 5 2 - -
[IpomsllneHHas BOJONOATOTOBKA.
[TpakTuueckoe 3a-| CocTaB UCXOIHBIX U PEAKIIMOHHBIX
. OTtyer no npakTuue-
Harue Ne 2 cMecen.
5 2 - - CKOMY 3aHATHIO No2
B 2JIEKTPOHHOM BHJIE
JIaGoparopnoe 3a-|JIaboparopHas padota Nel. Ompenerne-
% Pecdepar u npesen-
Hstue Ne | HHE TUIOTHOCTH PaCTBOPUTEIIEU
5 4 10 - TalMs 10 CAMOCTOSI-

TenbHOM padote Nel




®opMbl TEKYLIEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
CamocrositenbHoe |M3yyeHue JeKIHOHHOTO MaTepuaa. Oruer, pedepat u
n3ydyenue marepu-|IloaroroBka K 3amure NPaKTUYECKUX U 5 20 MpE3eHTalUs 110 ca-
ana nabopaTtopHbIX PadoT. MOCTOSITEJILHOM pa-
6ote Nel
Jlexuus Ne3 XHUMHYECKOE NMPOU3BOJICTBO U XUMHUKO-
TEXHOJOTHYECKHIA MPOLIECC, CTPYKTY- 5 5 ) ]
pa, COCTaB U KOMIIOHEHTHI XUMHUYECKO-
r'0 MIPOU3BO/ICTBA.
[IpakTnueckoe 3a-| CamocrosiTensHas padoTa Mo TeMe
aarue Ne 3 «CocTaB UCXOJIHBIX U PEAKIIMOHHBIX Orer o mpakTue-
CMECeiDy 5 2 - - cKOoMYy 3aHATHIO No3
B 2JIEKTPOHHOM BHJIE
Jlextms Ned XHUMHUKO-TEXHOJIOTHYECKAsI CHCTEMA.
Texnonornueckue cxeMbl. OCHOBHBIE 5 5
TEXHOJIOTHYECKHUE TOKa3aTenn d(hek- i i
TUBHOCTH XUMHKO-TEXHOJIOTHYECKOTO
[IpakTueckoe 3a-Meroauka cocTaBieHus U Gopma
Hsatue Ned MPEACTABICHUS MaTEPHAIBHOTO Oa- Order no npaxTie-
aHCA 5 2 - - CKOMY 3aHATHIO Ned
B 3JIEKTPOHHOM BHJIE
JlabopaTopHoe 3a-|JIaboparopnas padota No2. Onpenerne-
Hstue Ne 2 HUE CTETICHU BIArOMOTJIONICHHUS a/l- 5 4

copOeHTa




®opMbl TEKYLIEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
Jlekmnsa Ne5 [TpuHnMIB KIaccuUKAIUU XUMHKO-
TEXHOJIOTHYECKHUX IpoueccoB. ['omo- 5 9 i i
T€HHbIE M FeTepPOreHHbIE IPOLIECCHI
[IpakTuueckoe 3a-|OCHOBHBIE TEXHOJOTHYECKHE ITOKA3a-
Harue Ne5 tenu XT npoueccos Oryer no npakTuc-
5 2 - - CKOMY 3aHATHIO No5
B AJIEKTPOHHOM BH/JIE
Monynb 2 Xumu- |JIekius Ne6 Bunpl xumuueckux peakTtopoB. Peax-
YECKHUE MPOIIECCHI TOpPbl WJCAIBHOTO CMEUICHUS U HJie- 5 2 - -
1l peaKkTOphl QJIbHOT'O BBITECHEHMS
[IpakTuyeckoe 3a-|OCOOEHHOCTH COCTaBIEHHUS MaTepu- OTuer no mpaxkTuyie-
Hsatue Neb aIbHBIX OaJlaHCOB ISl HEOOpaTHMBIX 5 2 - - CKOMY 3aHATHIO Ne6
peakuui B JIEKTPOHHOM BH/JIE
JIaGoparopHoe 3a-|JIaboparopHas padota Ne3. IIpompim-
gartue Ne3 JIEHHASI BOIOIIOATOTOBKA 1 5 4 - -
Jlexumst Ne7 Knaccudukanus XuMu4eckux mporec-
COB. | 'OMOreHHBIN XUMUYECKUH ITPO- OTuer no mpaxkTuyie-
uecc. [Ipocteie peakiuu. CrnoxxHbie 5 2 - - CKOMY 3aHATHIO No7
peakuuu. PeakTopsl 17151 TOMOT€HHBIX B QJIEKTPOHHOM BHJIE
IIPOLIECCOB
[IpakTueckoe 3a-|OCOOEHHOCTH COCTaBICHHS MATEPH-
Hsatue Ne7 QJIbHBIX OaaHCcoB /i1 OOPaTUMBIX pe- OTdeT 1o mpaxTHe-
5 2 - - ckoMmy 3aHATHo Ne 1

Ak

B DJICKTPOHHOM BUC




®opMbl TEKYLIEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
Jlexuus Ne8 OcoOEHHOCTH COCTaBJICHUS MaTEPH-
QJIbHBIX OaaHCOB I OOPaTUMBIX pe- 5 2 - -
Ak
[TpakTnueckoe 3a-|Pacuer pacxomHbix K03()HUIIMEHTOB OtyeT no nmpakTuye-
HsaTHe Ne8 5 2 - - CKOMY 3aHATHIO Ne8
B AJICKTPOHHOM BHJIC
JlaboparopHoe 3a-|JlabopaTtopHas pabora Ne4. [Tpomsbii-
usarue Ned JICHHAs1 BOJOTIOITOTOBKA 2 5 4 - -
Jlexnus Ne9 Karanutruueckue nponeccol B XuMu4ie-
CKOM TEXHOJIOTMU. [ OMOre€HHbIE U Te-
TEpPOTE€HHBIE KaTaTUTHYECKUE MTPOLIeC- 5 9 ) )
cel. KatanmzaTopel. CBolicTBa KaTaIn-
3aTOpoB. PeakTops! 1s1 KaTamuTH4e-
CKHX TIPOIIECCOB
[IpakTueckoe 3a-Meroauka pacyera TEIIOBBIX OanaH- OTHer 1o IpaKTHYe-
HaTne Ne9 CoB 5 2 - - cKoMy 3aHATHIO Ne9
B DJIEKTPOHHOM BUJIE
Jlexrus NelO YpoBHM aHaIM3a, ONKCAHUA U pacueTa
XUMHUYECKUX MPOLIECCOB, MTPOTEKAIO-
nux B peaktopax. CTpyKTypa maTema- 5 9

THYECKOH MOJIENI XUMHYECKOTO Peak-
Topa. YpaBHEHHE MaTepUaIbHOTO Oa-
JIaHCa PeakTopa.




®opMbl TEKYLIEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
[IpakTuueckoe KonTponbHas paboTa no Teme TeXHO-
3ansTue Nel0 JIOTUYECKUE PACUEThI» Oryer 1o npaxTie-
5 2 - - ckoMy 3aHsaTuio Nel(Q
B 3JICKTPOHHOM BHJIC
JlaboparopHoe 3a-|3ammra 1a00paTOPHBIX PadOT Pedepar 1 mpeseH-
Harue Ne5
5 2 - - Talus 110 CaMOCTOsI-
TenpHOM padote Ne 2
Jlexmus Nell TernnoBble SBICHUS B XUMUYECKOM pe-
aktope. M3orepmuueckuii mpotecc,
HEU30TEPMUUYECKHUI MPOIECC B XUMHU-
yeckoM peaktope. OpraHuszanus Ten-
J000MEHa B PEaKTOpe U TeMIeparyp-
Hble peXXUMBI. MojenupoBaHue U MoO- 5 2 ) )
nenu. Cnocobsl MoaenupoBanud. [lo-
HATHE CHUCTeMBbL. MaTemaThuueckoe
OTHMCAaHUE CUCTEMBbI M TOJIXOJBI K €ro
CO3/IaHHUIO.
CamocrositenbHoe |M3yueHue JEKUMOHHOTO MaTepHana. Oruer, pedepat u
n3ydeHue wmarepu-|IloaroroBka K 3ammTe MPaKTHUYECKUX H 5 42 ) i Mpe3eHTalusl 1o ca-
ana nabopaTopHbIX PadoT. MOCTOSITEJIbHOM pa-
6ote Nel
[IpakTueckoe 3a-|{CamocrosiTeNibHasg padoTa MO pacyeTy OT4er no mpaKTuyie-
Hartue Nell MaTepuaigbHoro 6ananca.l 5 2 ) - ckoMy 3aHATHIO Nel 1
B QJIGKTPOHHOM BH]T
[Ipomexxyrounas 5 035 i i IIpomexyTOUHBIN
aTTecranus TECT




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEro

KOHTPOJIsl (Haume-

HOBaHHeE OLIEHOYHO-
ro cCpeacTBa)

Moy 3. Bax-
HEHIITNe XUMUUIe-
CKHE ITPOU3BO/I-
CTBa

Jlexmus Nel?

[Tpon3BoaCcTBO HU3MIKX OJC(PUHOB ITH-
posn3oMm yriieBoaopoaoB. [Ipousso-
ctBO 3TIMiI0eH3011a. [Ipon3BoacTBa
CTHPOJIA U TIOJIUCTHPOIIA.

[IpakTnueckoe 3a-
HsTue Nel2

CamocTosTenbHas paboTa o pacueTy
MaTepHaNbHBIX OajaHcoB 2

Otyer no npakTuue-
cKoMy 3aHATHIO Nel2
B AJICKTPOHHOM BH/T

Jlexnms Nel3

ChIpbe U1 CEpHON KHUCIOTHI U METO/BI
ee nonydenus.. KontakTHeli criocob
IIOJIy4YEeHUS CEPHOM KUCIOTHI. [lomyue-
HUe 00KUT0BOr0 raza u3 KojadeJaaHa.
Karanutnueckoe okuciIeHUE THOKCUaa
cepbl. AGCOpOLIMS TPHOKCHIA CEPBI.
TexHonornueckas cxema Mpou3BO.I-
CTBa KA CepHOM KHUCIIOTHI.

[IpakTueckoe
s3ausatue Nel3

TexHomornuecKne pacyeTsl MPOU3BO/I-
CTBa CEPHOM KUCIOTHI

OTtyer no npakTuue-
ckoMy 3aHaTuio Nel3
B 2JIEKTPOHHOM BHJIE

Jlexmust Nel4d

CripbeBast 6a3a a30THOM MTPOMBIIIIICH-
HocTH. [losydeHne TEeXHOIOTHYECKUX
ra3oB. O4UCTKA KOH. ra3a OT OKCHJIOB
azora. CuHTe3 aMMuaka. TexHOIoru-

YyecKkasi cXeMa MPOU3BO/ICTBa aMMHAKa

IIpaxTueckoe
3ansTue Neld

TexHomaoruueckue pacCUYCThI TPOU3-
BOACTBA aMMHaKa

48

OTtyer no npakTuue-
ckoMy 3aHsaTuio Neld
B 2JIEKTPOHHOM BHJIE




®opMbl TEKYLIEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)

Jlexnua Nel5 Karanmutunueckoe okucieHue aMmMua-

ka. AOcopOLus OKCHJIOB a30Ta.

OuncTka OTXOISAUIMX ra30B OT OKCH-

J0B a3oTta. [[pon3BoICTBO KOHIIEH-

TPUPOBAHHOW a30THOW KHUCIOTHI. TEX- S 2 i i

HOJIOTHYECKasi CXeMa IIPOU3BOACTBO

paz0aBIICHHOW a30THOM KHUCIOTHI

(AK-72)
[IpakTnueckoe TexHonornyeckue pacyeTsbl NPOU3- OT4eT 110 MpaKTHYe-
3aHsaTue Nel5 BOJICTBA a30THOM KUCIIOTHI 5 2 ) ) ckoMy 3ansTHIO Nel5

B DJIEKTPOHHOM BUJ]

Jlexmus Nel6 [IpousBocTBo kapbamuaa. OCHOB-

HbIE CTaIuH. TeXHOIOTHYECKas cxema

cTpunnuHr-nporecca. [Ipoussoncrso 5 2 } )

aMMHUAYHOM CEJIUTPHI.
[IpakTHueckoe TexHomornyeckne pacyeTsl MPOu3- OTueT 10 MpakTHYe-
3agstue Nel6 BOJICTBa KapOamuaa 5 2 ) ) cxomy 3ansTHIO Ne16

B DJIEKTPOHHOM BUJ]

Jlexuus Nel7 Ceipbe Ju1st Tpon3BoicTBa Gocdop-

HOM KUCTOTHI U (hocHOpHBIX yaoOpe-

HUl. OYHKIMOHAJIbHAS CXEMA JKC- 5 5

TPaKIUOHHOMN (oc(HOPHOI KUCTOTHI.
TexHonornueckas cxema MmoJy4eHus

cynepdocdartos.




®opMbl TEKYLIEro

Cxema pacuera UTOroBoro 6ajia
«bPC 2014» - (cymma 0asuioB 1o BceM y4eOHBIM MEPOIPUSTUSM, IIPETYCMOTPEHHBIM B Kypce, + pe3yJibTaThl UTOTOBOTO TECTUPOBAHMUSI) pa3zie-

JIeHHas Ha 2.

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTPOJIsl (Haume-
Mopnyas (pa3nein) . . Cemectp Baaabl | UnTepakTus, 4.
yueOHOM padoThl (yueoHOii padoThI) q. HOBaHHUE OLCHOYHO-
ro cCpeacTBa)
[IpakTuueckoe KonTponbHas paboTa no pacyery OTHeT 10 MpaKTHYe-
3ansTue Nel7 TEIUIOBBIX OaJIaHCOB 5 2 ) ) cxomy 3amsTHIO Nel7
B AJICKTPOHHOM BH/T
CamocrositenbHas |M3yueHne TEOpETHUECKOT0 MaTepuana.
pabota Ne 3 [MoxroroBka mpe3enrtanuu u pedepara Pedepar u npesen-
5 30 - - TaIus 10 CaMOCTOsI-
TenpHOU padoTe Ne 3
KonTponb
[ToaroroBka k 9K3a-
5 35,65 - - A
MEHY
Hrtoroselii TecT 1o
5 2 100 - UT
Kypcy uepes OT
Hroro:] 216 200



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

HpI/I pcaim3anuun y‘-Ie6HOFO KypcCa IUCHUIUIMHBI UCTIOJB3YCTCA TCXHOJIOTUA TPaAUIIMOHHOT'O
o0y4YeHHsI, BKIIOYAOMIAs JCKIUK U TPAKTUYECKUEe pabOThl, KOTOPHIC MPEANOIaralT MoceI0Ba-
TEJIbHOE HM3JIOKEHUE Marepuaia mpernogasareneM. Jleknus c¢ snemeHTamu auckyccuu. Ilpaktuye-
CKO€ 3aHSTHUE 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 BHHUMAHHUEC Ha MH3YUCHHHN XHMUKO-TCXHOJIOTHYCCKHUX IIPOLCCCOB;

OCHOBHBIX TEXHOJIOTHUECKUX IOKa3aTelsiX, MOJENeH peakTopoB pa3IMYHOrO THIA, OCHOBHBIX
MPOMBIIIICHHBIX IPOIIECCOB.

Metoanyeckre peKOMEHIAUH K BBITIOJTHEHUIO CAMOCTOSITEIbHON pabOThI:

1. M3ydyeHne TeopeTHYecKoro mMarepuaia Mo HM3y4aeMol TeMe, M3JI0KEHHOTO B y4eOHO-
METOAMYECKOM MOCOOUH.

2. Bormpocs 1t caMOCTOSTEIbHOM PaboThI CTYJACHTOB

- 00111as1 TEXHOJIOTHUYECKasi CTPYKTypa XMMHUYECKOIO IPOM3BOJICTBA,;

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

- KJIaccu(pUKaus XMMUIECKUX MTPOU3BOJICTB,;

- 3aKOHOMEPHOCTH TOMOTEHHBIX U T€TEPOTeHHBIX PEaKIni;

- OCHOBHBIE CTA/INY KaTATUTUIECKUX PEAKIIHA;

- OCHOBHBIE XapaKTEPUCTUKU PEaKTOPOB UACATHHOTO CMEIICHUS,

- OCHOBHBIE XapaKTEPUCTHKU PEAKTOPOB UICATHHOTO BBHITECHEHHS,

- KJIaccu(UKaIUs peaKTOPOB M0 TEMIIEPATYPHOMY PEKUMY;

- CHOCOOBI TEMII000MEHa B XUMHUYECKOM PEaKTOpE;

- crocoObl TOBBIIEHUS MaccoOOMEHa B peakTopax i IPOLECCOB MEXITy
peareHTaMu, HaXOSIUMKCA B Pa3HbIX (a3ax;

- XapaKTEPUCTHKHN KaTaIM3aTOPOB KAaTATUTUYECKUX CTaJAMH TMPOM3BOJCTBA aMMHAKa:
napoBoro pu)opMUHTa METaHa, KOHBEPCUH OKCH/IA YTIIepO/a, CHHTE3a aMMHAKa;

- OCHOBHBIE TEXHOJIOTHYECKHE TTapaMeTPhl CTa UM CUHTE3a aMMHUAaKa;

- CTaJIuH MPOU3BOJCTBA CEPHON M a30THOM KHUCIIOT.

3. [loaroroBka K ayJJUTOPHBIM 3aHATUAM (IIPAKTUYECKUM paboTaM U MPOMEXYTOUHOM aTTe-
CTaIluN).

4. CamocrodATenbHOE MPOYTEHUE, MPOCMOTP, MHTEepHET-pecypchl, MOBTOPEHUE Y4eOHOTo
Marepuaa.

5. [loxroroBka cooOIIeHUH, JOKIa10B, BHICTYIUIEHUI HA CEMUHAPCKUX U MPAKTUYECKUX 3a-
HATHSIX, TO00P JTUTEPATYPHI MO JUCIUTUTHHAPHBIM MTPOOIEMaM.

6. IIpakTuyeckue 3aHATUS BKIIOYAIOT B ce0sl pelleHue MPUKIATIHBIX, PACUETHBIX U CUTYya-
IIUOHHBIX 3a/1a4, 00CYKJIEHHE PE3yIbTaTOB IESITEILHOCTH.

7. IloAroToBKa OTYETOB MO MPAKTHUECKUM 3aHIATUSAM:

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
NpPaKTUYEeCKO paboTe B yCTHOU (hopMe, NCTIOIB3Ys OTYET IO MPAKTUYECKOH padoTe.



7. OueHOYHBIE CPEACTBA
7.1. IIacopT OLIeHOYHBIX CPEACTB

7.1. IlacniopT OLIEHOYHBIX CPEACTB

Koa koHTpoO/IMpyemMoii KOMIIEeTEeH U HaumeHoBanue
(WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA

OT4eTsl MO NMPaKTUYECKUM 3aHATHSIM No
1-17 B snextpoHHOM BHze. OTYETH IO
5 IK-1 nabopaTopHbiM pabotam Nel-4. Pedepar
U MpEe3eHTAIUs 110 CAMOCTOSITEIIbHBIM pa-
6otam No 1-3.

OT4eThl MO MPAKTUYCCKUM 3aHATHSIM No
1-17 B snexkrpoHHoM Bujae. OTYeTHl MO
5 IIK-5 nabopatopubiM pabotam Nel-4. Pedepar
U TIPE3CHTAIMS 110 CAaMOCTOSITENIbHBIM pa-
6oram No 1-3.

Cemectp

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe IJI TEKYIIEero KOHTPOJIs

7.2.1 OTYeT N0 NPAKTHYECKOMY 3aHATHIO
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl
IIpakTnueckoe 3ansiTue Ne 1 «PacueTsl 1o XUMHUYECKUM ypaBHEHUSM. PacueTsl ¢ mpuMeHeHneM
ra3oBbIX 3aKOHOB.
OTt4er JOKEH COEpKaTh BBINOJIHEHHBIE PACUEThl NIPUMEPHOTO COACPKAHUS.
Ycnosue 3anaun:
B Gawione wHaxomutcs 0,65 T kuciopoma mnpu 14,5°C. Omnpesmenutsh KOHIEHTPAIMIO
KHCIIOpO/ia B KMOIB/MS, ecnu ero naeienue 0,85 kH/m2,
Pacuer
1) KonuyecTBO KMOJIb KHCIOPOIa
32 kr — 1 kmonb O2
0,65*107 kr — n kmoB O2

*1N0-3
n= M; n =0,02*10" kmosb
32
2) OObeM Kuciopoa
nRT
PV =nRT; V=
P

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

0,02 107> *8,3%287.5

V= ; V=0,056 m*
0,85
3) OObeM KUCIIOpOo/Ia IIPU HOPMATbHBIX YCIOBHUIX
an Ky, B4

n b} ! A




_0,85%0,056*273
287,5*101,3

4) KoHueHTpanus KUciopoaa B KMOJIB/M®
0,02*1073 kmoub — 0,00045Mm°
n kmMoib - 1 M°

0,02*%1073 ;
n=———-; n = 0,044 xMoin/M
0,00045

OtBet: Konnentpanus kuciopona 0,044 KMOJIB/M®

" V1 =0,00045 m*

VcnoBue 3amaun: . B ckpyGbepe, opomaemMoM Bojol, BxomutT 300 M° B uac rasa

(IpUBEICHHOTO K HOPMAJILHBIM yCIIOBHSIM), cocTaB KoToporo: 50% Ha, 25% CO, 13% CO2, 8%N>
u 4% npyrux ra3oB. MaHOMETpHUECKOE JaBJICHHE Ta3a Ha BHIXOJIE U3 CKpyOOepa 155 MM Bo.CT.;
nasnenne Gapomerpuueckoe 101 kH/M2; Temmeparypa 12°C. Tlo BeIXone u3 ckpybbepa ras mmeer
cnenyromuii cocras: 56,2% Ha, 27,8% CO, 1,9% COz2, 9,6%N: u 4,5% npyrux razos. OnpeaenuTs:
a) KOJMYECTBO ra3a Ha BBIXOJIE U3 CKpyOOepa; 0) CKOpOCTh ero, eciiu auaMeTp TpyoorpoBoaa 110
MM; B) KoHIeHTpanuio CO2 B BOJHOM pacTBOpE, BBIXOIAIIEM M3 CKpyOOepa, eciu B MOCISIHUN
nojaercs 8 M>/MHH BOJIBL.

Pemenue:

1) O6bem CO2 B rase Ha BX0oJie B CKpy0OOep

300 m® — 100%
Ve —13%
V =39m3

2) KommuectBo COg, ocTaroiieecs B ra30Boi ¢ase Ha BBIXO/IC
1,9%3 =57 m°

3) KomuuectBo COy2, mororaemMoe BOao#
39-5,7=333m°

4) OOBeM OTXOSAIIEro ra3a Mpu HOPMAIbHBIX YCIOBHUIX
300 - 33,3 =266,7 m®

5) OObeM OTXOAAIIEro ra3a Mpy yCIOBHIX BIXO1a

A _ BV, y ANt
n - *" A

T,=273+12=285K

1 ITa=0,1 MM Bog.CT.

155 mum Boz.ct. = 1,55 kH/M?

P, =101+ 1,55 = 102,55 xkH/m?

101 *266,7 * 285 3
Vs = ; V =274 m°/u
102,55*273
6) CsoOoaHOE ceueHne TpyoonpoBoia

S = nr?
S =3,14*(0,055)% S =10,0095 m?
7) CpenHsisi CKOPOCTh TIOTOKA T'a3a Ha BBIXOJIE U3 CKPyOOepa
CpenHero CKOpOCTh TOTOKA Ta3a OMpeAeNsioT, Kak 00beM ero, MpOoXOISMIIMiA uepe3 eAHMHUILY
MIOTIEPEYHOTO CEYCHHS TPyOOTIPOBOIa B €AMHUILY BPEMEHHU.

274

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




274
= M/
3600 * 0,0095

8) KomnmuectBo morsorienHoro Bogoi CO2 B KMOJIb U B KT
22,4 m® — 1 xMoJIb
333M—n
n = 1,49 xMoJb/a
1 xMoJb — 44 kT
1,49 -m
m = 65,41 xr/ua
9) Ilotok oporaeMoii BOb
8 M3/mMun*60 = 480 Mm%/
10) Konmuentpaiust CO2 B BOJIHOM pacTBOPE, BHIXOASIIEM U3 CKPyOOepa
65,41 kr — 480 M

CEK; o = 8 M/cex

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

. B ckpy66epe, opouraemom Bozoii, BXoaut 300 M° B yac rasa (IIpHBEIEHHOTO K HOPMaIbHBIM
ycnoBusaM), coctaB kKotoporo: 50% Hz, 25% CO, 13% COz, 8%N2 u 4% napyrux ra3sos.
MaHomeTprueckoe JaBJCHHE ra3a Ha BbIXOJE M3 CKpyOOepa 155 MM BOJ.CT.; JaBlieHUE
6apomerpuueckoe 101 kH/M?; Ttemmeparypa 12°C. Ilo BeIXome m3 CcKpyOOepa 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 BBIXOJI€ U3 CKpyOOepa; 6) CKOpOCTh ero, eciau auaMmerp Tpyoomnposoaa 110
MM; B) koHIeHTparuio CO2 B BOAHOM pacTBOpE, BBIXOIAIIEM M3 CKpyOOepa, €Ciu B IMOCIEeIHUMA
nozaeTcst 8 MY/MUH BOJIBL.

11) O6wem CO2 B rase Ha BXoJie B CKpy0OOep
300 m® — 100%
V M® - 13%
V =39m°
12) KonnyectBo CO2, ocTaromieecs B ra30Boi (a3e Ha BBIXO/IC
1,9%3 =57 M3
13) KonnyectBo CO2, moriomaemMoe BOI0M
39-5,7=333m°
14) O6beM OTXOJSAIIETO ra3a P HOPMATTBHBIX YCIOBHSAX
300 - 33,3 =266,7 M°
15) O6beM OTXOAIIET0 Ta3a MPH YCIOBHUIX BBIXO/A
A _ B, A L)
n I Y
T,=273+12=285K
1 ITa=0,1 MM Bog.CT.
155 MM Bom.cT. = 1,55 kH/M?
P, =101 + 1,55 = 102,55 kH/M?
101 *266,7 *285

H = s V=274Mu
102,55*273
16) CBoOoaHOE ceueHne TpyoonpoBoia
S = nr?
S =3,14*(0,055)*; S=0,0095 m?
17) Cpenusisi CKOPOCTh IMOTOKA Ta3a Ha BBIXOJIE U3 CKpyOOepa




CpenHero CKOpOCTh MOTOKA Ta3a ONMPENENsIoT, Kak 00BEM €ro, MPOXOIAIINN Yepe3 eqHHULLY
MOTIEPEYHOr0 CEUEHUsl TPyOOIIPOBOa B €AUHUILY BPEMEHH.

274
o =VIS; w=———mM"14
0,0095
274
€eK; o = 8 M/cek

w = M/c
3600 *0,0095
18) KonnuectBo mororieHHoro Boaoi CO2 B KMOJIb U B KT
22,4 m® — 1 xMoJIb
333M—n
n = 1,49 xMmoib/ua
1 xMoJb — 44 kT
1,49 -m
m = 65,41 xr/qa
19) IToTok oporraeMoii BOIbI
8 M3/MuE*60 = 480 M3/
20) Konrenrpanus CO2 B BOJAHOM pacTBOPE, BHIXOAAIIEM U3 CKPyOOepa
65,41 kr — 480 M

; 65,41 ;
C-1wm = ; C=0,136 xr/m
480
1,49 kmoub — 480m°
1,4
cC-—1m C=- 0 : C=0,0031 xkmonb/M°.
480

IIpakTuyeckoe 3anaTHe Ne 2 «CocTaB UCXOHBIX U PEAKIIUOHHBIX CMECEI.

Otuer AOJDKCH COACPKATh BBIMMOJIHCHHBIC PACUCTBI ITPUMCEPHOT'O COACPKAHMA.
YcaoBue 3agaqu:

1. CunTe3 MeTaHOsa OCYLIECTBIIAETCA 110 PEAKLIUN
CO +2H, «— CH3;OH

B paccmarpuBaeMslii MoMeHT koHueHTpauuu CO coctassia 0,3 kmons/m3, a Hy —
0,5 xmomb/M3. KoHcTanTa ckopocTH mpsiMoii peakiyu pasHa 0,4. Halizure ckopocThb
peaKuuy Ha JaHHBI MOMEHT U MO0 UCTEYEHUH HEKOTOPOTO BPEMEHH, KOT1a
koH1eHTpanus CO ymenbimiacs Ha 0,1 KMOJTB/M°.

Pewenue:
CxopocTs peakuun Beipaxaercs popmynoii: W = K[COJ*[H.]?

[ToncraBum B He€ 3HaueHus koHleHTpauuu CO nu Hj B paccMmaTprBaeMblii
MOMEHT U 3HaYeHHe KOHCTaHThI ckopoctu: W = 0,4*03*0,5°, nonyuum 3HaucHuE
CKOPOCTH pEaKklMi B paCCMaTPUBAEMbIII MOMEHT:

W, = 0,03 xmomas/m>

C ymenbiienuem konnentpauuu CO Ha 0,1 KMOJIB/M°, KoHIeHTpauus Hy
yMmeHbmaercs Ha 0,2 KMoJIb/M3 1, TOACTABIIsAS M3MEHEHHbIE 3HAYEHHs
KOHIICHTpAIUH BEIIECTB, MOJYyYUM 3HAYEHUE CKOPOCTH PEAKIINH:

W, = 0,4(0,3 — 0,1)*(0,5 — 0,2)2



W, = 0,0072 kMoap/M>

YcnoBue 3amaun: B cocTossHUM paBHOBECHS Ta30Basi CMECh cojieprkaia 8
kMoib/M® SO, 6 kMosb/ME Oz 1 14 kMoss/M3 SO3z. OnpenennuTs HCXOIHBIE
KOHIICHTPAITUU PEarcHTOB.

Pemenue:

Ha oGpazoBanue 2 kmoiab SO3 pacxoayercs 2 kMosib SOz u 1 kmMoib Os.

CooTBeTCTBEHHO, Ha 00pa3oBanue 14 kmMoias SO3 HE0OX0IUMO
B3aumoseicteue 14 kmonb SO, u 7 kmMob O,. Torna ucxoanas kouteHtparus SO,
obw1a (8 + 14) xmons/m3, a kucnopoza (6 + 7) kmons/m®

2802 + 024__> 2802

WcxomHbie 22 13 KMOJIB/M®
KOHIICHTpAITU1

[IpopearupoBano 14 7 KMOIIb/M3
PaBHOBECHBIE

KOHIICHTpALIUHU 8 6 14 xmomw/M3

IIpakTnuyeckoe 3ansiTue Ne 4 «MeTouKka coCTaBleHUsT U pOpMa MpeCcTaBICHUs
MaTepUaIbHOro OanaHcay.

OTLICT JOJIDKCH coz[epman, BBITTIOJIHCHHBIC pvaeTBI HpI/IMepHOFO coz[epxcaHHs[.
3amanue:

[IpeacraBuTh MaTepuaIbHBIN O0aJaHC CUCTEMBI.
CaCOs + H.SO4 —®aS04+ CO2 + H20 - AH
Cocras pyabl: CaCOz — 47%; Caz(POs)2 — 30%; CaF2 — 3%; Al203 — 10%; SiO2 — 10%.

CaCOs mpespamaercs Ha 80%, H2SOs4 OGepercs ¢ m3bpitkom B 1,1 B BHae 20%-HOTO
pacTBopa.

[Ipunsare, uto 75% H20 BeIBOAUTCS CO 1TUTaMOM, a 25% mepexoauT B ra3oByio (asy.

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

Pemenue.

CocraBUM cxeMy JABUKEHUSI MaT€pUATbHBIX TOTOKOB.

[TpousBoacTBo mpocToro cymnepdocdara 3akiOUaeTCs] B CEPHOKUCIOTHOM Pa3ioXKEHUH
¢dTopanmnarura. [Iporiecc rereporeHHbI, MHOTO(MA3HBIN, OCYIIECTBISEMBI COTJIACHO O00IEeMy
YpaBHEHUIO pPeaKIuu

2CasF(POa4)3 + 7TH2S04 + 3H20 __,3Ca(H2P04)2*H20 + 7CaS04 + 2HF -AH

B nelicTBUTENBHOCTH TPOIlECC Pa3NioKEHUsI 3HAUYUTENBHO 00Jiee CIOKEH, MPOTEKaeT B JIBE
CTaIUU U COIPOBOXKIAETCSA PAIOM IMOOOYHBIX peakiuii. Tak, KapOOHATHl KaJblUs, BCETa
MPUCYTCTBYIOIIME B OCAAOYHBIX (OCPOPUTHBIX pYyAax, pas3nararoTCs CEpPHOH KHCIOTOH C
BBIJICJICHHEM JIMOKCHIA yriiepoia. IMEHHO 3Ty peakIuio paccMaTpuBaeM B JaHHOM 3aJaHUH.

CxeMma MaTCpHAJIbHBIX ITOTOKOB
Pyna Pactsop



CaCOs H>SO4
Caz(POa4)2 H.O

CaF

Al2O3 CO2
SiO; H20m)
Peaktop

Imam
CaSOq4
Caz(POa4)2
CaF:
AlO3
SiO2
CaCOs
H2O0x)
CaCO3+H;SO4 —€2S04+ CO2 + H2O -AH

[IpoBoaKM pacueTbl MaTepHaIbLHOrO OayaHca Imporecca
1) Teopetnuecku HeoOxoaumoe koauuectBo CaCOs.
ITo ypaBuenuto peakuuu Ha 136 xr CaSO4 HeoOxoaumo 100 kr CaCOs. Torma na 1000 xr
CaSO4 HeobOxomumo 735,3 kr CaCO3 (unu 7,35 KMOJIb)

100 *1000
Meaco, = T; Meaco, = 735,3ke

7353
Neaco, = 100 Neaco, = 7,393kmone

rge M — macca BellecTBa, Kr
N — KOJIMYECTBO BEIIECTBA, KMOJIb

2) notpedbnocts B CaCO3 ¢ yuetoMm crernenu npespanieHus 80%
735,3 — 80% Meaco, = 919,12 kr

Meaco, - 100% Neaco, = 9,19 KMOIIb

3) konuyectBo CaCO3 HE BCTYNHUBIIIEE B XUMHUECKOE B3aUMOJIECICTBIE
919,12 — 735,3 = 183,82 kr (wu 1,84 kmMob)

4) komnuectBo Caz(PO4)2 B pyze
919,12 — 47% Me, (po,, = 586,67 kT

Mea, (Po,), ~ 30%
586,67
Nea,(po,), = W, Nea, Poy), = 1,89 kmoiB

5) AHAJIOTUYHO HAXOAUTCS COACPIKAHUC OCTAJIbHBIX COE€IUHEHUH B pyac

Megr, = 58,07 Kr Near, = 0,75 kMOTIB
Ma,o, = 195,56 kr Nao, = 1,92 kMo1IB
Mg;o, = 195,56 kr N, = 3,26 KMOIb



6) TEOpPETUYECKH HEOOXOAUMOE KOJIUYECTBO CEPHOU KUCIOTHL [lo ypaBHEHUWIO peakuuud Ha
136 xr CaSO4 neobxoaumo 98 kr H2SO4. Torma va 1000 kr CaSO4 Heobxomumo 720,59 xr (wmm
7,35 KMOJIb).

*1
Myy,s0, = %; My, s0, =720,59 xr
Ny,so, = 728é59 ; Ny,so, = 7,35 KMOIIb

7) OTpeOHOCTH B CEPHOM KUCIIOTE C yUETOM M30bITKA
My, so, =720,59*1,1; My, g0, = 792,65 KT

Ny, so, = 8,09 KMOTIB

8) kommdectBo H2SO4 , HE BeTymaromiee B XMMHUYECKOE B3aMMOJICHCTBHEC
792,65 — 720,59 = 72,06 xr ( min 0,73 KMOJIb)

9) KOTMYECTBO BOJIBI, TOCTYIIAIOIIEE B aIllIapaT ¢ PACTBOPOM CEPHOM KUCIIOTHI
792,65 xr — 20% m,, o=3170,6 xr

m,, - 80% Ny,o= 176,14 xmob
10) konmu4yecTBO 00pa3yroIIErocs JUOKCHIA YIiiepoia ONpeAesseTcs 0 YPaBHEHUIO PEaKIUu.
[Ipu paznoxxkenun 100 kr CaCO3 obpazyercst 44 kr CO2. Torna npu paznoxenuu 735,3 kr
CaCOs obpazyercs 323,53 xr ( wnu 7,35 kmons ) CO2
735,3*44
mco2 = T, I"nco2 = 323,53 KT
Neo, = 7,35 KMOJIb

11) xonuvectBo ob6pasyromeiics H20
735,3*18
mHZO = T, mH20= 132,35 KT

Ny, o= 7,35 KMOIIb

12) MOJIYYCHHBIC pACUCTHBIC NAHHBIC CBOJUM B Ta6m/my MaTepruaJIbHOIO Oananca

ITpuxon Pacxon
Bemect KT KMOJIb Bemect KT Kmonb
BO BO
CaCO3 919,12 9,19 CaCOs3 183,82 1,84
Caz(PO 586,67 1,89 Caz(PO 586,67 1,89
4)2 4)2
CaF; 58,67 0,75 CaF2 58,67 0,75
Al;O3 195,56 1,92 Al>;O3 195,56 1,92
SiO2 195,56 3,26 SiO, 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
CO; 323,53 7,35
H>O 132,35 7,35
NUTOI'O 5918,15 5918,15 208,58




IIpakTyeckoe 3anaTHe Ne 5 «OCHOBHBIE TEXHOJIOTMUECKHE TTOKa3aTenu X T Ipo1ieccoBy.
OTtuer JOKEH COepKaTh BBINOJIHEHHBIE PACUEThl IIPUMEPHOTO COACPKAHUS.

VYcnosue 3amaun: IlogcuuTaTs MPOU3BOAUTENIBHOCTD KaTadU3aTopa MpHU CHHTE3€¢ aMMHaKa,
ecIu uepe3 KOJOHHY CHHTe3a mpomyckarorT 20000 HM®/4 a30TO-BOJOPOIHON CMECH; COJep:KaHUe
NH3 B ra3zoBoii cmecu mocne cuaTe3a 18%; o0beM 3aHMMaeMBbIil KaTaIu3aTopoM B KoJioHHE, 1,25
M3,

Pemenue.

O6beMHast ckopocTh Taza 20000/1,25 = 16000 am®/4, T.e. Ha 1 M° KaTanmM3aTopa yepe3 KOJIOHHY
npoxoaut 16000 HM3/4 a30T0-BOIOPOHOI CMECH.

KonnuecTBo ra30Boii cMecu mociie KOJIOHHBI CHHTE3a U KOJMYECTBO MOJIy4aeMOro aMMHUaKa
B | 4 ompenensercs u3 cineayroniero. M3 peakmun oopazoBanus ammuaka 3H2 + N2 = 2NH3 BuHO,
yro Ha oOpazoBanue 2 monb NHs TpeOGyercs 4 mons a3oro-BogopoaHoil cmecu, T.e. 1% NH3
cootBeTcTBYyeT 2% mocnennei. Eciu KomudyecTBO ra3oBOi CMeCH TOCIIE€ KOJOHHBI CHHTE3a
0003HAYMM uYepe3 X M°/4, TO KOJIMYECTBO aMMHAKa B Hei oynetr paBao NHs = 0,18x M3/4, 9To
sxBuBaentHo 2-0,18 x M%/4 a30To-BOmOpOAHOI cMecH. Kpome Toro, B rasax OTXOASMIMX IIOCTIE
KOJIOHHBI CHHTE3a, COIEPXKUTCSA a30To-BoopoaHoii cmecu (1 — 0,18)x m°.

CrenmoBarenbHO, BCETO MPOILIO a30TO-BOAOPOAHOM cMecH depe3 KooHHy 2-0,18-x + 0,82-x
M%/4. Tlo ycioBUAM 3a[aun 3TO KOIMYECTBO a30TO-BOJOPOIHON CMECH JOMKHO cocTaBuTh 20000
M4, Takum o6pasom, 2:0,18x + 0,82-x =20000, orkyza x = 16950 M%/u. ClienoBaTenbHo,
KOJIMUECTBO MOTydaeMoro aMmuaka pasHo 0,18-16950 = 3050 m3/4, mmu (3050/22,4)-17,0 = 2325
Kr/4.

O0Bem KaTtasm3aTopa B KojoHHe 1,25 M2, Orcroza MIPOM3BOIUTEIBHOCTD €ro cocTaBuT 2325/1,25 =
1852 xr NH3 B gac.

Kpurtepun onenkn:

OIICHKA «3a4YTEHO» CTaBUTCS CTYJICHTY, €CJIM OTUET MO MPAKTUYECKOMY 3aHSITHIO BKIIFOYACT
6onee 50% ot TpeOyemoro odbeMa U BBIIIOJIHEH B COOTBETCTBUE C TPEOOBAHUSIMH YKa3aHHBIMH B
y4eOHO-METOIMYECKOM MTOCOOUH;

OLIEHKa «HE 3a4TE€HO0)» CTAaBUTCS CTYICHTY, €CIIM OTUYET MO MPAKTUYECKOMY 3aHSITHIO BKIIIO-
yaeT meHee 50% oT Tpedyemoro odobema.

7.2.2 KOMILIEKT 0TYETOB 10 JIA00PATOPHBLIM padoTam
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

JladopaTropnas padora Nel «Ormnpesenenne mIOTHOCTH PaCTBOPUTENICID)

Ilenv pabomwi: onpenenuTh IJIOTHOCTh PA3IMYHBIX PACTBOPUTENEH C HCIOIB30BAaHHEM
MUKHOMETpA.

OnpeneneHne IUIOTHOCTH THMKHOMETPOM SIBJIIETCS JIaBHUM CIIOCOOOM  OIpeaeseHUs
TUIOTHOCTH, KaK KUAKOCTEH, TaK U TBEPABIX TEI.

[TukHOMeETp TpencTaBiIsieT co00l CTEKJISIHHBIN cocyl onpeneiaéHHON (OpMbI U HU3BECTHBIM
o0bémom. [lpuHIUN AEWcTBUS TMUKHOMETpAa OCHOBAaH Ha B3BEIIMBAHWU HAXOIALIETOCS B HEM
BellecTBa. 3Has Maccy M 00bEM MUKHOMETpa MOXKHO paccyuTaTh INIOTHOCTh BEIIEeCTBa Mo GpopmyIie
p=m/V, rae p— MIOTHOCTh, M — Macca BemecTBa (0e3 Macchl MUKHOMETpa), V — 00bEM
MMUKHOMETpA.

[Ipouecc onpeaenenus MIOTHOCTH MUKHOMETPOM MOXHO OIMHUCAThH MMOATAIHO:

1. HamonHeHne NMUKHOMETpA BEIIECTBOM JI0 ONPEACIEHHON OTMETKH;

2. B3sBemmBaHUe HAMOJIHEHHOTO MUKHOMETPA;

3. MaremaTndeckuii pacu€T MIOTHOCTH.

['maBHBIM HEJOCTATKOM JaHHOTO METOJla M3MEPEHHS TUIOTHOCTH SIBISIETCS TPYIOEMKOCTh
nporuecca ¥ HeoOXOJUMOCTh B BBICOKOTOYHBIX Becax, /ISl yMEHblLIeHUs norpemuoctu. C apyroit



CTOPOHBI, IaHHBI METO/I OUYEHb MPOCT M €r0 BO3MOXKHO PEATH30BATh NPAKTUYECKU B JTIOOBIX, B TOM
Yuciie U OBITOBBIX, YCIOBHSX.
[110THOCTB U3MEPSAETCA MAaccoil Tela B eMHMIIE 00bEMA U BHIPAXKAETCS B 2/CM°.

tl

[Tpu M3MepeHuu MIOTHOCTH MHOTIA HCIOIb3YIOT OTHOCUTEIBHYIO TIIOTHOCTD P2 , PaBHYIO
OTHOILIEHHUIO MacChl Tella MpH Temrieparype t1 K Macce Toro xe o0beMa BOJbI IPH Temreparype i2;
OTHOCHUTEIIbHAs TUIOTHOCTh BeIMYMHA Oe3pa3MepHasi, €e 3HaueHue onpenesstoT oobryHo npu 20°C
M OTHOCAT K mioTHocTH Boxsl 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 IIOTHOCTH Pa

[Tn0THOCTH pacTBOpUTENEH, KaK MPaBUIIO, YBEITUYUBAIOTCS C YBEJIUYECHHUEM MOJIEKYJISIPHOTO
Beca YIJIEBOJOPOJIOB U C MepexojoM OT mapaduHOB K oneuHaMm, HadTEHAM H YTIEBOAOPOIAM
apoMaTHYECKOro psija.

Memoouka onpedenenus:

OmnpeneneHre OTHOCUTENBHOM IIJIOTHOCTH TMPU TOMOIIM NUKHOMETpAa OCHOBAaHO Ha
U3MEpPEHUN Macchl HCClenyeMod (pakuuy, NOMEUIEHHOW B COCYHI OIpPEJEIEHHOro o0beMa
(MMKHOMETP) U OTHECEHHON K Macce BOJIbI, B3SITOM B TOM k€ 00beMe U MpHU TOU K€ TemrepaType.
[TpoayKT 1 Boay B3BELIMBAIOT HA aHAIMTUYECKUX BEcax.

B3BenieHHbIli TUKHOMETP MpPU MOMOIIY MHUMIETKH HATOTHSIOT AUCTUIUIMPOBAHHOW BOJIOH.
Kryrtukom u3 QuibTpoBalibHON OymMaru yaajasioT H30BITOK BOJABI M3 TOPJbIIIKA MHKHOMETPA,
3aKpBIBAIOT €T0, BHITUPAIOT CHAPYKU U B3BEIINBAIOT.

YaansgioT BOAY W3 NHKHOMETpA, BBICYIIMBAIOT €ro, 3aloJHSIOT HEPTIHOH Qpakuuei,
BBITHPAIOT JOCYXa U B3BELIUBAIOT B TPETUM pa3.

«BosiHOE YuCII0» MTUKHOMETPA M ONPEAEIAIOT 10 popMmyie

m = my — mi

IJie m2 — Macca IHUKHOMETpa C BOJOH, ompejenseMas B3BELIMBAHUEM, B T;

M1 — Macca MUKHOMETpPA € BO3yXOM, ONpeeisieMasl B3BEIIMBAHUEM, B T.

OTHOCHUTEIBHYIO IJIOTHOCTD ONPEAEIIAIOT 10 hopMyie

20 _ My —M,
20 —
m
IJie m3 — Macca MUKHOMETpa C UccleayeMoil dhpakiuet, onpeaeneHHas B3BEIIMBaHUEM TPU
20 °C.
[TonydyeHHas BeMMYMHA JAeT TOJNBKO MPUOIMKEHHOE 3HAYEHHE OTHOCUTEIHHON TMIOTHOCTH
1 HA3bIBACTCS ((BHHHMOﬁ)).
Jlisa mepecdera «BUIUMO» IMIOTHOCTH B TUIOTHOCTH MO OTHOIIEHHWIO K Bojae mpu 4 °C
CIYXUT hopmyia
20 20 x
P2 = p2+0.99823

rae 0,99823 — TtemmeparypHas momnpaBka MmiIoTHOCTH Boiabl (oT 4° C k 20° C), uncieHHo
paBHas IOTHOCTH BoabI ipu 20° C (cm. Tabi. ).
Temnepamypnule nonpasku niomuocmeit (no Xyasakooi, Uuctosud, Kycakoy)

IIpenens! IUIOTHOCTH TemneparypHsie IIpenens! IOTHOCTH TemmeparypHble

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 ciywasx, Korja miIoTHOCTh IPOIYKTOB omnpeaesstoT He npu 20°C, a npu Kakoi-1u00
JpYro TeMIiepaType, IIOJYyYEHHBIH pe3ylbTaT I[epecUUThIBAOT. U1 3TOro MONb3yHTCA
TEMIIEpaTyPHBIMU TONPABKAMH INIOTHOCTH.

C mnoBbllLIEHHEM TEMIEpPATyphbl IUIOTHOCTh yMeHbIlaeTcs. 1loaTromy B ciydyae m3mepeHuUit
IJIOTHOCTU IpH Temriepatypax Beiiie 20 °C cieyeT NonpaBKy, YMHOKEHHYIO HAa YUCJIO TPaayCcoOB
OTKJIOHEHUS, TPHOABUTH K «BHUIAUMOI» IJIOTHOCTH; PH U3MEPEHUSX IUIOTHOCTH TP TEMIIepaTypax
Hke 20 °C nmpousBeeHUE MONPAaBKU HA PAa3HUIY TEMIIEPATyp CJIEAYET BBIUECTb U3 «BUAMMOI
IJIOTHOCTH.

Ilpumep 3anucu u pacuema
Bec nuknometpa ¢ Bozayxom npu 20 °C, T 11,1732
¢ Bojoiu tipu 20 °C, r 18,1314
¢ pactBoputenem npu 20° C,r 17,2318
Bonanoe yucno m2-mi = 6,9582.
[TnotHOCTH «BUAMMAs» =(M3-mg)/m = 0.87071

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

Pacuém umozoevix snauenui

TemnepaTypHble MONpaBKM HCIOJIB30BATh JIMIIb B ciaydae (UKCAlMM KOMHATHOM
TEMIIEPATYPHI.

[Ipu 3amucu MONMYYEHHBIX JAHHBIX HEOOXOJMMO IPUBECTH Bce (UKCUpPYEMbIE B XOJ€
IpoBe/ieHUs 1abopaTOPHOM pabOTHI MACCHI.

[IpuBecTu Bce pacCUMTaHHbBIE MO SKCIEPUMEHTAJIBHBIM JIaHHBIM 3HAY€HUS TJIOTHOCTH IS
3a/laHHBIX PACTBOPUTEIIEH.

PaccunTaTh OTHOCHTEJBHYI0O NMOTPEIHOCTH ONPEENICHUs IJIOTHOCTH IO CPaBHEHUIO CO
CIPAaBOYHBIMU JAAHHBIMU (IIPUBECTH JIUTEPATYPHBIE CCHIJIKM HAa MCTOUHUK CIIPABOYHOIO MaTepuaa)
U TI0 CPABHEHMIO C JAHHBIMU U3MEPEHMSI INIOTHOCTH apEOMETPOM, €CIIN TaKU€ POBOIUIIHUCE.

Konmponvnwsie 6onpocut

1. Ha xakoM npuHLUIIE OCHOBaH MMKHOMETPUYECKUIH MeTo1?

2. Y10 Takoe OTHOCUTEINBbHAS IIIOTHOCTH?

3. Kakue nBa Buja MIOTHOCTH, MTOJIyYE€HHBIE C UCTIOJIb30BaHUEM MUKHOMETpPA, Pa3inyaroT?

4. Tlouemy ormpeneneHue MIOTHOCTH enaTenbHo mpoBoauTh mpu 20 °C aubo ¢ pukcanmen
TeMIIepaTypbl?

5. KakoBbl IpenMyIliecTBa U HEAOCTATKH MMKHOMETPHUYECKOIO METOA

JlabopaTopnasi padora Ne2 «Omnpezenenue aacopOIMOHHON EMKOCTH acOPOESHTOB
dopMma oT4eTa 1o JadopaTopHoii padore Ne2
OT4eT KOKEH CONEPIKATh!
1 Onucanue 1enu 1 xoa padoThl.
2.0npeneneHue aacopOIMOHHON EMKOCTH aICOPOEHTOB, YKa3aHHBIX MpernoaBaTeieM
10 OTHOILIEHHIO K BOJIE.
3.BeiBoibI o padore.
JlaGoparopHas padora Ne3 «IIpombinieHHas BOJOMOATOTOBKa
®opma oTuyera 1o JadoparopHoii padore Ne3
OTyer J0JKEeH ColIepKaTh:
1 Omnucanue 1enu 1 xoa padoThI.



2.Pe3ynbpTaThl SKCIIEPUMEHTA.
3.BeiBotbI O paboTe
JladopaTropHoe 3ansTue Ne 4 «IIpombliieHHas BOJOOYUCTKAY
OT4eT 10KEeH CoAepKaTh:
1 Omnmcanue 1enu u xo1a padoTEHI.
2.Pe3ynbTaThl 3KCIIEPUMEHTA.
3.BbiBosib! o pabote

Kpurtepuu ouenku:

OLICHKA «3aYTEHO)» CTABUTCS CTYJCHTY, €CIIH OTUYET I10 JJabopaTopHOU paboTe BKItOYaeT 00-
aee 55% ot Tpebyemoro o0beMa M BBIIOJHEH B COOTBETCTBHE C TPEOOBAHUSMH, YKa3aHHBIMH B
y4eO0HO-METOJUUECKOM [T0COOUN;

OLIEHKA «HE 3aYTEHO)» CTABUTCS CTYJCHTY, €CIIM OTYET 10 JabopaTOpHO paboTe BKIIOYACT
MmeHee 55% oT TpedyemMoro oobema.

TeMbl NCbMEHHBIX PadoT

Ne ni/m Tembl

1. XUMHYECKasi TEXHOJIOI'Us KaK HayKa.

2. XHMHUKO-TEXHOJIOTHYECKasl CUCTEMA, TEXHOJIOIMUYECKask CXEMa.

3. 3HayeHHne XUMUYECKOM TEXHOJIOTUU U XUMUYECKOTO MAaIlIMHOCTPOEHUSI.

4. Vcropust pa3BUTHS XUMUYECKON TEXHOJIOTHH.

S. OCHOBHBIE TEHJAEHUMM PA3BUTUS XMMUYECKOH TEXHOJOIMM M  XUMHUYECKOU
IPOMBIIIJIEHHOCTH.

6 ITpon3BouTeNbHOCTH annaparoB. MHTEHCHBHOCTH pabOTHI anmnaparos.

7 XapakTepuCTUKA MEPUOJUUECKUX U HEMTPEPBIBHBIX MPOLIECCOB.

8. ChIpbe XMMHUECKON npomblliuieHHOCTH. Kitaccudukanus.

9 PanmonanpHOE M KOMIUIEKCHOE UCIOJIb30BAHUE CHIPhEBBIX PECYPCOB.

10. | Ilpunnmmne! oboramieHns colpbsi. OCHOBHBIE METO/BI.

11. | Bo3ayx kak celpbe. JIpyrue o61acTu NpuMEHEeHUs BO3/1yXa.

12. | Boma. Coticta. [Ipupognas Boma. XKecTKOCTh BOJIBI.

13. [TpompiniuieHHas: BOAOMOATOTOBKA.

14. | Ob6nactu npuMeHEHuUs BOJbl B XUMUYECKOM MPOMBIIIIIEHHOCTH. TpeboBaHusl K BOJE.

15. OCHOBHBIE CTaJIMM TEXHOJOTHYECKOTO Tpoiiecca. Jlumutupyromas craaus. O0mactu
IIPOTEKAaHUs TEXHOJIOTMUYECKOTO MPOIieCca.

16. Krnaccudukaims mporieccoB u anmaparos.

17. 3akoH nerictBus Macc. Koncranrta pasHoBecus. Ilpunnun Jle-Illarense. PaBHOBecue B
TEXHOJIOTHYECKHX MpOIeccax.

18. | Crenenp mpeBpaieHus. M30uparenbHocTh. Beixon mponaykra. PaBHOBECHBINH BBIXOX
MPOJYKTA.

19. | CkopocTh TEXHOJOTHYECKUX MPOLECCOB (TOMOTEHHBIX U TeTeporeHHbIX). Koaddurment
b dy3un.

20. | JIpmwkymas cuiia TEXHOJIOTHYECKOTO IpoIiecca.

21. | A6copbuust mpu NpSIMOTOKE, TPOTUBOTOKE U MEPEKPECTHOM TOKE.

22. | CriocoObI IOBBIMIEHHSI CKOPOCTH TEXHOJIOTHYECKOTO Tporiecca. BimsHue TeMreparypsl.
YpaBuenue Appennyca u Baut-T'odda.

23. | BimstHue teMmepaTypbl Ha BBIXOJ IMPOIYKTa 0OPAaTUMOTO SK30TEpPMUUYECKOTO TIpoliecca.
OKOHOMHUYECKH pallioHalIbHAasl TEMIIEpPATypa.

24. | OcHOBHBIE CITOCOOBI CO3aHMS XOPOIIUX YCIOBUM KOHTaKTa (a3 B reTEPOreHHBIX MPO-
1eccax ¢ yqyacTueM TBepaoi (assl.

25. | OcHOBHBIE CTTOCOOBI YBEIWUYEHUS IIOBEPXHOCTH COMPUKOCHOBEHHS pearupyronux ¢as B




Ne n/n

TeMmbl

CHUCTCMC I'a3-KUJKOCTh.

26. | TexHOJOrMYECKHE CXEMbI C OTKPBITON LIENbI0 M 3aMKHYThIE. XapaKTepPUCTHKA.

27. | TeXHUKO-?KOHOMHUYECKHE IMOKa3aTeIN XMMHUKO-TEeXHOJOTHYECKHX TMpoleccoB. Pacxon-
HbII K03 punment. MomHocTh anmnapara.

28. | YiaenbHbIE KalmuTalbHBIE 3aTpaThl. 3aBUCUMOCTH YIENbHBIX KalHUTaJIbHBIX 3aTpaT OT
€IMHOM MOUIHOCTH ycTaHOBKH. Ce0ecTOMMOCTb.

29. | OcHOBHBIE TIOJIOKEHUS MAaTEPHAIBHBIX U TETIJIOBBIX OATaHCOB.

30 TpeboBaHMs K XUMHUYECKUM peakTopaM. [Ipon3BOAUTENBHOCTh U HHTEHCHUBHOCTb.

31. | Knmaccudukamnus XUMHYECKUX PEAKTOPOB.

32. | PeakTopsl NepuoauecKoro u HeMpeprIBHOTO JieiicTBUA. OCHOBHBIE XapaKTEPUCTHKH.

33. | Knaccugukanus peakTopoB IO peKUMY JBHKEHUS peareHToB. OCHOBHbBIE XapaKTepu-
CTHKH.

34. | Kunetnueckast MOJIe/Ib PEAKTOPA UI€AIbHOTO BHITECHEHMS.

35. | PeakTops! moiaHOTO cMenieHus. XapakTepucTuka. MaremMaTndeckoe ONMcaHue.

36. | Kackag peaktopoB momHOro cmerieHusi. CreneHb HpeBpamieHus. J[BmKymas cuia.
CkopocTb nporecca. MaTeMaTnyeckoe OnrcaHue.

37. | Knaccudukamnus peakTopoB 10 TeMIIEpaTypHOMY peskuMy. CpaBHEHHE PEaKTOPOB.

38. | 'omoreHHble HEKaTAJTUTHUYECKHE IMPOLECCHl U PEAKTOpbl. TeXHOJOrMYecKHue 3aKOHO-
MEPHOCTH M XapaKTEPUCTHKH. THIIBI peaKTOPOB.

39. | 3akoHOMEpHOCTH TeTeporeHHsIx npoueccos. Koapduuuent macconepenaun. Omnpene-
JICHHE JIMMUTHPYIOUIEH CTaIuu.

40. | [Ipouecchl M peakTOpbl CUCTEMBI Ta3-XKHUAKOCTb. 3akoH ['enpu. Kpurepuanbhele ypas-
HeHus. Koadduurenrt nzpnevenus.

41. | CkopocTtsb npotecca. Ilpuemsl yBeanueHHsi CKOPOCTH TEXHOJIOTHUECKOro Impoliecca.

42. | IIpormecchl U peakToOphl JJIsi CUCTEM TBEPIOE-KHUIKOCTh. CKOPOCTh TEXHOJIOTHIECKOTO
npouecca.

43. | IIpouecchl U peakTopsl B cucTteMe ra3-teepaoe. AncopOuus. Craguu npouecca. Kune-
TUYECKHE YPABHEHUSI.

44. | IIpombinuieHHsle neud. Kimaccugukaiys npoMbIuIeHHBIX neyeil. OCHOBHbIE XapaKTe-
PUCTHKH.

45. | OcHOBHbIE ypaBHEHMs Temionepenaun. MIHTeHCH(UKanys TeII0OBbIX IPOLIECCOB.

46. IIpoueccsl B cucTteMax TBEPIOE-TBEPAOE U KUIKOCTh-)KUJKOCTh. XapakTepucTuka. Pe-
aKTOPBI.

47. | Karanutndeckne nmporecchl. 3aKOHOMEPHOCTH KaTATUTHYECKUX MPOIIECCOB.

48. TexHOJIIOTUYECKU PEXUM KaTAIMTUYECKUX IpoleccoB. TemmneparypHslii pexuM. Bui-
XOJ] MPOJyKTa. BimsiHue naBieHust ¥ KOHIICHTPAIIWH.

49. | TpeboBaHus K KOHTaKTHBIM amnmaparam. CrocoObl KOHTaKkTa (a3 ra3-TBepoe BEIIeCTBO
B KaTATUTHYECKUX PEaKTOpax.

50. | [Ipuemsl TemmooOMeHa B KOHTAKTHBIX aNlapaTax JUlsi KaTATUTHYECKHUX MPOIECCOB.

51. | TorumBo. Knaccudukanus. Ternora cropanus. DHeproeMkocTsb. OmpeaesneHne Terio-
TBI ¥ TEMIIEPATYPHI TOPEHUSI.

52. | Xumnueckas nepepaboTKa TBEp/IbIX TOILIMB.

53. | OcHOBHBIE CTaIU¥ MPOU3BOJICTBA AMMHAKA.

54. | [IpuHuunuanbHas TEXHOJIOTMYECKasl CXeMa MPOU3BOJICTBA pa30aBIeHHON a30THOW KHC-
JIOTBI.

55. | [IpuHnunuanbHas TEXHOJOTHYECKAs CXeMa MMPOU3BOICTBA CEPHOM KUCIIOTHI.

56. | [IpuHUIMNMaIbHAs TEXHOJOTHMYECKAas CXeMa MPOM3BOJCTBA KapOaMuaa C KUAKOCTHBIM

PEIUKIIOM.

KpaTKOC ONMMMCAHHUE U PEIrJIAMEHT BBINMOJTHCHUSA




1. IloaroroBka pedepaToB U MPE3CHTAIMH B KAYeCTBE CAMOCTOSITENILHONW paboThl, KOTOpast
JIOJDKHA COOTBETCTBOBATH CIIEAYIOIUM TPEOOBAHMSIM:

2. TpeboBaHus K cofiep:kanuio U opopmiieHuto pedepara:

Odopmiienne pedepara poU3BOAUTCS B CIEIYIOLIEM MOPSIKE:

- TUTYJIbHBIN JIUCT;

- OIJIaBJICHUE/COJIEPKAHUE;

- BBeZICHUE (3/1eCb OOBIYHO OOOCHOBBIBAETCS AKTYaJIbHOCTh BBIOPAHHOM TEMBI, LIENb U
cojepxaHue pedeparta, yKa3bplBaeTcsl OOBEKT / mpeaMer / pacCMOTPEHHs, HPHUBOAUTCS
XapaKTEPUCTHKA MCTOYHUKOB JIJIsl HANHMCaHUS pabOThI M KpaTKUK 0030p MMEOIIEHCsS Mo JAaHHOU
TEME JIMTepaTypbl. AKTYaJIbHOCTb IIPEANOJIaraeT OLEHKY CBOEBPEMEHHOCTM M COLUAIbHON
3HAaYMMOCTH BBIOPAaHHOW TeMBbI, 0030p JMTEpaTyphl MO TEeME OTpa)kaeT 3HAKOMCTBO aBTOpa
pedepara ¢ MMEIOUIMMHUCA HUCTOYHUKAMH, YMEHHE MX CHCTEMaTH3HpOBaTh, KPUTUYECKU
paccMmaTpuBaTh, BBIIEISTH CYIIECTBEHHOE, ONPEEIISITh IT1aBHOE);

- OCHOBHas 4yacTb, pa3durtas Ha riaBbl U naparpagsl (CoaepikaHue riaaB 3TOH 4acTH
JIOJDKHO TOYHO COOTBETCTBOBATH TeME PaOOThl U MOJHOCTBIO €€ PACKPBIBATh. DTU IJIaBbl JOJKHBI
[I0Ka3aTh YMEHHE HCCIIEJIOBATENsl CXaTo, JOTUYHO W apryMEHTHpPOBAaHO H3jaraTb Marepual,
0000111aTh, aHAJTM3UPOBATh, JeNaTh JOTHYEeCKUEe BbIBOABI. OOBIUHO pEIIeHUI0 Ka)XI0H 3a1auM Kak
NpaBUJIO, MOCBAIIEHA OFHA TiaBa paboTel. B paboTax, HOCANMX, B OCHOBHOM, T€OPETHYECKUH
XapakTep, AaHaJU3Upys JIUTEpaTypy IO TEeMe UCCIEeJ0BaHMs, H3ydas, OINUCHIBAsS OIBIT
HaOJI0JaeMBIX COOBITUH (SIBIEHUI), aBTOP 0053aTE€bHO BHICKA3bIBACT CBOC MHEHUE U OTHOIICHUE K
3aTparMBaeMbIM CTOpPOHaM IpoOiembl. ['1aBa JOKHA 3aKaHUYMBATBHCS BBIBOJAMM WM XOTS Obl
KOHCTaTaluel UTOroB);

- 3aKJII0YMTeNbHAs yacTh/3aKkmouenue (IIpennonaraer nocuaenoBareinbHOE, JTOIHYECKH
CTpOIHOE H3JI0kKEeHHE 000OIIEHHBIX BHIBOJIOB IO pacCMaTpUBAaEMOM TeMe);

- CIIUCOK MCIIOJIb3YEMOH JINTEPATypbl/CIMCOK HCIONIb3yeMbIX HCTOYHUKOB (OnHa u3
yacTel paboThl, OTpaXkarolasi CaMOCTOSITENIbHYIO TBOPUECKYIO pabOTy aBTOpa, MO3BOJISET CYAUTH O
CTeneHu (pyHAaMEHTAIbHOCTH J1aHHOTO pedepara. CBeaeHus 00 UCTOUHUKAX (OMOIMOrpaduueckue
CCBUJIKH) CJEyeT pacroyiaraTh B aji)aBUTHOM MOpsJKE (BKJIIOYas BCE BUJbI U3JaHUM, B TOM 4HCIIE
3aKOHBI, CTAaHAAPTHI, 3JIEKTPOHHBIE, BUI€0- U AyIUOPECYPCHI);

- IPUIIOKEHUS.

O6beM pedeparta — 15-20 cTpaHul] MAIIMHOIMCHOTO TEKCTA.

3. Ilpe3enTanus opopmisieTcss IO OJHON U3 TeM, TOJIyU€HHOH OT MpernojaBaTes.

O06bem npe3eHTAIMOHHOTO MaTepualia COCTaBIsIeT He MeHee 12 cliaii1oB.

4. IlpencraBienne HHPOPMALIUU NPE3EHTALUH TOJKHBI COOTBETCTBOBATD:

- Pexomenyercs cxxatblil, H”HQOPMaIMOHHBINA CIOCOO U3JI0KEHUS MaTepHara.

- [TpucyrcTBue Ha craiiie OJIOKOB ¢ pasHOTUMHON HMHpopMaruen (TekcT, rpadukxw,
JarpaMMbl, TaOJIULbI, PUCYHKH), TOTIOJIHAIOLIEH APYT IpyTa.

- B TexcToBBIX OJ10KaX HEOOXOIMMO HUCIIOIB30BaTh KOPOTKHE CIOBA U MPEJIOKEHHUS.

5. Odopmenue crnai10B MPe3eHTAIUN JOJDKHO COOTBETCTBOBATH:

- Bes mpesenrtanus gopkHa OBITH BbIIEpXKaHa B €JUHOM CTHUJIe, Ha 0a3e OIHOTO
mabioHa.

- HeoOxonumo obecrnieunTs yHUPHUKAUIO CTPYKTYpbl U (OPMBI TPEICTaBICHUS
yueOHOro MaTepuara.

- Crnenyer u3berath M3JIHUIIHE MECTPHIX CTUIEH — OQOpMIICHHE Claiiia He JO0JKHO
OTBJICKaTh BHUMAaHHE CIyLIATENeH OT coiepKaTeIbHON YacTH JOHOCUMOW HH(pOpMAaIIUH.

Kputepun onenkmn:

«3a4TEHO» BBICTABIIETCS CTYIEHTY, eciiu paboTa Bkitouaer 50 % u 6osnee ot Tpedyemoro
06’beMa 1 BBIIIOJIHEHA B COOTBETCTBHUEC C TpC6OBaHI/ISIMI/I YKa3aHHbIMH B yqe6HO-MCTOI[quCKOM
OCOOHH.

«HEC 3aUYTCHO» BBICTABJIACTCA CTYACHTY, €CIIN pa60Ta HE€ BBIITOJIHCHA.



7.3.011eHOYHbIE CpeICTBA sl IPOMEKYTOYHOM ATTECTAUMM 10 UTOraM OCBOEHHS 1M C-

IUIIJIMHbI

7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu

Cemectp 5

Ne Bomnpocskl Kk 3k3aMeHy (3a4eTy, 3a4eTy € OLeHKOI)

n/n

1. JaiiTe onpezneneHUs NOHATUSAM: XMMHUYECKOE MPOU3BOICTBO, XMMUKO-TEXHOJIOIMUYECKHI
poIecC, XUMUKO-TEXHOJIOTHUECKAs! CUCTEMA U OOBSICHUTE HX.

2. B uém 3akimogaeTcss METOJl CHCTEMHOIO aHaJIN3a JUIsl UCCIIEOBAHUS XUMHUKO-
TEXHOJIOTHYECKOTO Tporiecca?

3. M3 kakux yacTel COCTOUT XMMHUKO-TEXHOJIOTHYECKas cucrema?

4. Kakue nojcrcreMbl MOXKHO BbIIETUTh B XUMUKO-TEXHOJIOTHYECKOU cucteme?

S. Kakue snementsl XTC Brl MoxkeTe yka3aTh? VX Ha3Haue€HUE U IPUMEPHI B IPOU3BO/I-
CTBE.

6. Yro Takoe cBA3b B XMMHUKO-TEXHOJIOrn4Yeckoi cucreme? Kakue TUIbI cBsi3ei U MX Ha3Ha-
yeHust Bol 3Haere?

1. [TpuBenuTe mpuMep XUMUYECKOH, OTIEpallMOHHON U ()YHKIIMOHAJILHON CXEM Kakoro-aubo
MPOU3BOACTBA?

8. UeM 0TIINYAIOTCS TEXHOJIOTUYECKAs! U CTPYKTYpPHAsi CXEMbl XUMHUYECKOIO ITPOU3BOJICTBA?
ITokaxuTe 3TO Ha MpUMeEpe MPOU3BOICTBA AMMHUAKA.

9. [lepeuncnure OCHOBHbIE TEXHOJOTUYECKHE MTOKa3aTeIN 3P PEKTUBHOCTH XUMHKO-
TEXHOJIOTUYECKOI0 ITpoLecca.

10. | Yro Takoe roMOTe€HHBIE H TeTePOT€HHBIE IPOIIECCHI 7

11. | Ot 4ero 3aBUCHT CKOPOCTb TOMOT'€HHOT0 Iporecca’?

12. | Or xakux (paKTOpOB 3aBUCHT CKOPOCTh T€TEPOTEHHOTO mporiecca?

13. | CnocoObl MOBHIIIEHUS IBHKYIIEH CHIIBI TETEPOTEHHBIX MPOIECCOB.

14. | Ctaguu reTeporeHHoOro mporecca.

15. | CnocoOsbl yBenuueHust nopepxHoctu KoHTakTa (a3 B cucremax XK —T ,I'-K, I'-T.

16. | Uro Takoe roMOreHHbI€ M reTepOreHHbIe IPOoIecChl ?

17. OT 4ero 3aBUCHT CKOPOCTh TOMOT€HHOTO Tpoiecca’?

18. | IlpuBenuTe npuMepbl TOMOT€HHBIX M T€TEPOT€HHBIX PEaKIIHid.

19. | Yro Takoe mopsioK U MOJEKYISIPHOCTh PeaKIuu?

20. | Or kakux (hakTOPOB 3aBUCHT CKOPOCTh T€TEPOreHHOT0 TIpoIiecca?

21. | 3aBUCUMOCTb CKOPOCTH I'€TE€POT€HHOI0 MpoIiecca OT MOBEPXHOCTH KOHTAKTA.

22. | 3aBUCUMOCTh CKOPOCTH I'€TEPOTCHHOTO TpoIiecca OT K03 HImeHTa CKOpoCTH mporecca.

23. | CnocoObl MOBBIIIEHUS IBHXKYIIEH CHIIBI T€TEPOT€HHBIX NPOLIECCOB.

24. | Ctaguu reTeporeHHoro mporecca.

25. | CnocoObl yBenueHHs MOBEpXHOCTH KOHTakTa (a3 B cucremax XK —T,1'-K, T'-T

26. | Kakue npu3HaKky JIeTJIM B OCHOBY KJIACCU(HUKAIIMY XMMUYECKHX PEaKTOPOB?

27. | Hapwucyiite rpaduky M3MEHEHHUST KOHIIEHTPAIHA BO BPEMEHH U B 00bEMe peakTopa uje-
QJIBHOTO CMEIIECHUSI.

28. | Hapucyiite rpadmky M3MEHEHUS! KOHIIEHTPAIMH U CTENICHH MTPEBPAIICHHSI OT JUTMHBI pe-
aKTOpa MUJeaJbHOTO BHITECHEHUSI.

29. | [lepeuncnure 00muMe CTPYKTYPHBIE JIEMEHTH XUMHUYECKHUX PEaKTOPOB.

30. | Hapucyiite cxeMbl peakTopoB sl peaqu3aiii TOMOTEHHBIX MPOIIECCOB M OOBSICHUTE MX

paboTy (BXOJ ChIPbs U BBIXOJ MPOIYKTOB, BpEMS IPOBEICHMUS Mpoliecca, IyTH OTBOJAA U
MOABO/IA TEIUIOTHI U T.J.).




31. | ComocTaBbTe NMEPUOANYECKHIE B MPOTOYHBIE PEaKTOPHI: MOMPOOYHTE 00BICHUTH, KAKOH
THI PEAKTOPa MOYKET UMETh MMPEUMYIIECTBA Il OCYIIECTBICHHSI Pa3HBIX MPOIECCOB.
32. | HapucyiiTe cXxeMbl peakTOpOB JIJIsl TETEPOTCHHBIX MPOIIECCOB «ra3-TBEPIA0E» U OOBSICHUTE
ux pabory.
33. | Kak MOXHO opraHu3oBaTth IOTOK TBEPJIOTO BellecTBa yepe3 peaktop? Hapucyiite cxembl
anmaparoB, OOBSCHUTE UX Pa0OTYy.
34. | Kakue cymecTByIOT ClIOCOOBI OPraHU3aIllK B3aMMOJICHCTBHS ra3a ¢ )KUJIKOCTHIO?
35. | Kak MOXHO yBEeIMYUTH CKOPOCTh T€TEPOT€HHOT0 MPOIIEcca «Ta3-TBEPIOE» U KaK U3Me-
HUTCSI OpraHu3alus npoiuecca?
36. | Uto Takoe Karanu3, BUIbI KaTanu3a. OTHOIICHHE KaTaau3aTopa K XHUMHYECKOMY PaBHO-
BECHIO.
37. | Kak Bimser TeMiiepatypa Ha CKOPOCTh KaTAJIMTHYECKON peakiuu ?
38. | Uro Takoe aKTMBHOCTh KaTAJIM3aTOPa, U OT KaKMX ()aKTOPOB OHA 3aBHCHT?
39. | UTo TaKoe CeIeKTUBHOCTh KaTtanu3aropa?
40. | Kak mpon3BOIUTCS TEIJIOOOMEH B KATATMTHYCCKHUX PeaKTopax?
41. | Yto sBIsIeTCS CHIPhEM JIJIS TIOJTYYEHUS MPOTYKTOB a30THOM MPOMBIIIJICHHOCTH ?
42. W3 kakux KOMIIOHEHTOB COCTOUT CHHTE3-Ta3, METOBI €r0 MOJIYYeHHUsI, 00JIaCTH
WCIIOJIb30BaHUs?
43. Urto npeacrasisier co00il cepoouncTKa MpUPOAHOTro raza ?
44, TexHoIOrHMYeCcKuii Mporecc KOHBEPCHH MPUPOJTHOTO T'a3a BOASHBIM MApOM.
45, KucnopoaHast KoHBepCHsI ¥ TApOBO3IyITHOKHCIOPO/IHAS KOHBEPCHsI TPUPOJTHOTO Ta3a.
46. KonBepcust okcupaa yriepoaa.
47, TexHojornyeckas cxeMa CHHTE3a aMMHaKa.
48. | Ob6nacTu MPUMEHEHHSI a30THOM KHMCIIOTHI.
48. TexHonornyeckasi cxema Npon3BOJICTBA pa30aBIECHHON a30THOM KUCIIOTHI.
50. KakoBbI OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA CEPHOM KUCIIOTHI U OCHOBHOE ChIPhE JUIS
MIPOM3BOJICTBA CEPHOM KUCIOTHI?
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma npose-
Cemectp Aenmst Kputepun u HOpMBI OLEHKHU
NMPOMeKYTOYHOM
arrecTanuu
Cymma 6aisioB 1o BceM y4eOHbIM
MEpPONPUATHIM, TMPETYCMOTpPEH-
COTITUIHOY HBIM B Kypce, + pe3ylnbTaThl UTO-
TOBOTO TECTHUPOBAHMSA) pa3/eiieH-
Has Ha 2 cocraBiseT 85-100
CymMma OansioB 1o BceM y4eOHBIM
MEpPOTIPUATHSIM, TIPETYCMOTpPEH-
«XOPOLIO» HBIM B Kypce, + pe3yJbTaThl UTO-
DK3aMeH TOBOTO TECTHPOBAHHS) pa3/IeiieH-
Hasi Ha 2 cocraBiuseT 70-84
Cymma 6aisioB 1o BceM y4eOHbIM
MEpPONPUATHIM, TPETYCMOTpPEH-
«yIIOBJIETBOPUTEIHHO» | HBIM B Kypce, + pPe3yibTaThl UTO-
TOBOTO TECTHUPOBAHMSA) pa3/eiieH-
Has Ha 2 cocrtaBiusieT 55-69
CymMma 0anioB 1o BceM Y4eOHBIM
«HEYJIOBJICTBOPUTEIHHO
MEPOTIPUATHSIM, TIPETYCMOTPEH-




Cemectp

®opma npose-
JAeHusl
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

HBIM B Kypce, + pe3y/ibTaThl UTO-
TOBOI'O TECTHUPOBAHUS) pa3JElcH-
Hag Ha 2 cocrasirieT 0-54




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeTOoHYeCKoe Mmocodue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P > Ap- 9BC
OO6m1as xXuMu4ecKasi TEXHOJIOTHSI B TIPUMeE- SEC
1 | KomeneBa M.K. pax, 1abopaTOpHBIX paboTax, 3aj1ayax U Te- yuebHoe mocobue 2021 :
cTax «Znanium.com»
2 OO11ast XMMHYECKasi TEXHOJIOTHUS: BBEICHUE SEC
rkeiim AL1O. B M HUPOBAHUE XMMHKO- HOE T u 202 -
3arke {0) OJICTTUPOBAHUE 0 yaeOHoe Tmocooue 020 «ZNANIUM.COMy
TEXHOJIOTHYECKUX MPOIECCOB
3 OO0m1as XuMUYecKasi TEXHOJIOTUS U XUMHUYe-
Cannnkos H.1O. B yaeOHoe mocooue 2021 3BC «Jlaub»
ckue peaktopsl. COOpHUK 3a1au
4 [Nonukapos U.W., laiinyn- | MammHel 1 anmapatsl XUMAYECKHX TTPOU3- y4eOHUK 2020 3BC «Jlaub»
auH ML.T'. BOJICTB M He(TerazonepepaboTKu
8.2. JlonosinuTeIbHAS JIUTEPATypa
KosuvecTBo B
Tun (yueOHuK, yueOHOE .
HAy4HOI 0mM0-
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) TI'ox u3nanus Juorexe /
n/n MeTOAUYECKOe mocodue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P » AP 3BC
1. Kysnemnoa .M. u ap.; mox | OOmas xumuueckas TexHoyorusi. OCHOB- YueOHuK 2016 OBbC «JIa"b»
pen. Xapaamnuam X.0. HbIE KoHIenuu npoekrtuposanus XTC
2. | Atmanckux W.H. XuMHuecKasi TEXHOJIOTUs Y4eOHO-MEeTOIUYECKOE 2015 3bC "IPRbooks"
rnocooue
3. | XK.K. Kaupbexos [IpakTKyM 110 001IeH XUMUYECKON TEXHO- YuebHoe nmocobue 2013 3BC "IPRbooks"
[ JIOTUH
4. | Pomankos IL.T. MaccooOMeHHbIE TPOIECChl XUMHYECKON YuyebHoe nmocobue 2017 OBC "IPRbooks"




Tun (yueOHuK, ydyeOHOE

KoaudecTBo B
HAy4HOH 0mn0-

Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeTOoHYeCKoe Mmocodue,
HaumenoBaHue
NPAaKTHKYM, JP.) 3EC
TEXHOJIOTHH
5. JleBenen T.B. OCHOBBI XUMHYECKHUX IPOU3BOJICTB YyebHoe 1mocodue 2015 9BC "IPRbooks"
6. | Kozamepoa O.A. Pacuetsl MmaTepuanbHBIX U TEIUIOBBIX Oa- YyeOHoe nmocodue 2018 3BC "IPRbooks"
JIAHCOB B TEXHOJIOTMH MUHEPAILHBIX y100-
peHui
7. bpsukun K.B. O6mast xumu4deckas TexHonorus. Jacrts 2 YuyebHoe mocodue 2017 9BC "IPRbooks"
8. | H.JL. Cononoga, JI.A. Xa- XuMuYeckasi TEXHOJIOTHS MepepadoTKu YyeOHoe nmocodue 2016 3bC "IPRbooks"
JINKOBA. He(TH U raza
9. | P.A. AxmenpsiHoBa, A.l'. XuMudeckasi TEXHOJIOTUS NepepaboTKU ra- YyeOHoe nmocodue 2015 3bC "IPRbooks"
JInakymoBuy. 30BOTO ChIpbs. [I[pOM3BOACTBO MOHOMEPOB
13 Ta30BOTO CHIPbHS
10. | 3akreiim A. 1O. OO01mas XuMHIecKast TEXHOIOTHS Y4eOHoe mocodue 2015 3BC "IPRbooks"




8.3. Ilepeuensb nmpoeccHOHATBHBIX 023 JAHHBIX U HH()POPMAIMOHHBIX CIPABOYHBIX CH-
cTeM
e — XuMusi B HHTepecax YCTOHYHUBOI0 Pa3BUTHS
B xypHane myOIuKylOTCS OpUTMHAIBHBIE HAayYHbIE COOOIICHUSI U 0030pBI 10 XUMHH IIPO-
LIECCOB, MPEICTABISAIOUINX OCHOBY MPUHLHUITNAIBHO HOBBIX TEXHOJOTUH, CO3/1aBa€MbIX B HHTEpECax
YCTOMYMBOTO Pa3BUTHUSA, WU YCOBEPIICHCTBOBAHUS JIEUCTBYIOIINUX, COXPAHEHUS IPUPOIHOM CPeIbl,
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,
CHEKTPOCKOIIMU, XUMHUHU OKpyxawieid cpenbl. JloctynmeH monHoTekcToBbIA 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 uctounuku. Caiit noctynen 6e3 perucrpanuu: http://www.xumuk.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne PexBU3UTHI 1OrOBOpa
HanmenoBanue 11O A N P
(naTa, HOMep, CPOK JAeHCTBHA)

1. | Windows HoroBop Ne 690 or 19.05.2015r., cpok

JIEHCTBUS - OECCPOYHO;

2. | Office Standard JHorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jforosop Ne 727 ot

20.07.2016r., cpok neicTBus - 6ECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPOLECCa MO0 JMCIUIIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U
Ne Ap. 00bEKTOB IS npOBez(eHnﬂunpaKane- Iepeyens 0CHOBHOTO 060pyI0BaHHS
n/m | CKUX M J1a0OpaTOPHBIX 3aHATH, OMellle-
HM 1JI51 CAMOCTOATEJIbHOM padoThI 00Y-
Yawumxcs (HOMep ayIMTOPHH)
Jlaboparopus "IIponeccs! u anmapatsl 3au- | CTONbI YYEHUYECKUE , CTOJIBI KOMIIBIOTEP-
TBI OKPYXKarolen cpeasl'. HBIE, CTYJbS. IOCKa MEpPEIBUKHAsA, IIPOEK-
VYuebHas ayIuTOpUs 11 IPOBEICHUS 3aHs- TOp, HOYTOYK, SKpaH IEpPEeHOCHOH, ycTa-
TUH CEMUHApPCKOro THIIA. HOBKAa TEXHOJIOTUYECKOTO0  KOMILIEKCa,
VYuebHas ayTuTOpUs I KypCOBOTO MPOEK- MO3BOJISAIONIAsA CHU3HUTH DPACIPOCTPaHEHHE
1 | TupoBaHus (BBINOJHEHUS KYPCOBBIX padoT). a’POJUCIIEPCHON CHUCTEMBI B IPOCTPAH-
VYuebHas ayIuTOpus Ui IPOBEICHUS IPyI- ctBe, IIK-7 , crenn uHpOpMAIIMOHHBII
MOBBIX U MHJIUBUIYAIBHBIX KOHCYJIbTAIIAM n/a467.
VY4ebHas ayIuTOpUs I1JIs IPOBEICHUS 3aHs-
THI TEKYIIEro KOHTPOJISI U TPOMEKYTOUHON
arrecranuu. (A-409)
2 | JJaboparopusi «TexHonorus opranudeckux | CTon nabopaTopHBIi OCTPOBHOM (u3mye-



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 JIJIsl NPOBEAeHUs NMPaKTHYe-
. ITepeyennb 0CHOBHOTO 000pyAOBaHMS
n/n | CKHUX U Ja0OpaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00Y-
YA IUXCsl (HOMep ayIuTOPHH)
COCTUHECHHI. CKHUH; CTOJI OCTPOBHOM XUMHMUYECKUM; MOJI-
VYueOHas ayauTOpHs AN IpPOBENEHUS J1ado- | Ka A TOCYIbl ; MOWKa ; CTOJNBI Jabopa-
paropHbIx pabot. (A-311) TOPHBIC ; CTOJ MHUCHbMEHHBIN ; MKag BHI-
TsoxkHOM 1500LLB ; ycraHOBKa BakyyMHO-
ucrnaputenbHas, mkad cymuibHbii WS31;
OaHs BOJASHAasE MHOTOMECTHAs, Ne4Yb MY-
denbHas; MJIUTKU SJICKTPUYECKUE ; Mar-
nutHas MemrankaUS-6120 S/N 141375
Tepmocrar UTU-4; TUTPOMETP-
ncuxpomerp BUT-2,annapar nyis onpene-
JICHUSI TEMIIepaTypbl BCHBILIKUA; HOHOOO0-
MEHHasi KOJIOHHA ; BEChl AHAJIUTHYECKHE
BJIP200 ; Becbl snektponnsie HLI100 ;
TaTUB Ja0OpaTOpHEI;, Tabyper sabopa-
TOpPHBIN; CTyn XUMHYECKasl TOCy-
J1a,710CKa MeJoBasl, XpoMmaTto-
rpad,X0JI0IMIHHUK
Jlaboparopus "IIponeccoB u AXII". JlaGopaTopHbIE YCTaHOBKM MO H3YYEHHUIO
YyeOHast ayauTopHs JUIsl TIPOBENEHUS 3aHs- | Mpollecca peKTHU(PHUKAIUH , Mpoliecca Ter-
TUM CEeMHHAPCKOTO THIIA. nonepenayn (Tpydba B TpyOe), maboparop-
YyeOHasi ayAUTOpHs ISl KYpCOBOTO TMPOEK- | Hasl yCTAaHOBKA JUISl M3MEPEHHs JaBIICHUS
3 | TMpOBaHHs (BBIMIOJIHEHUS KYPCOBBIX padoT). ,CTallUOHApHOE Meana 00opyJoBaHHE, UH-
VYyeOHasi ayauTopusi Al MPOBENEHUsI TPYI- | TepakTuBHAs Aocka. CTOIBI YICHUYECKHUE ,
MOBBIX U UHJIUBUAYAIBHBIX KOHCYJIbTAIIHI CTYJIbsl yUEHUYECKHE.
YyeOHast ayauTOpHs ISl MPOBEICHUS 3aHs-
THM TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOMN
arrecrarun. (A-118)
Kommbrorepnsiii kinacc. YueOHas ayautopus | [lepeHOCHONH MPOEKTOp, HKpaH, CTOJIbI
JUTSL TIPOBEICHUS 3aHATUM JIEKIIMOHHOTO THMA. | KOMIIBIOTEPHbIE ,CTOJI
VYyeOnast ayautopust i TPOBEACHMS | MPENOIaBaTEIbCKUH, CTyJlbsl,  JOCKa
3aHATUA CEMHUHApCKOro THMa. YueOHas | ayautopHas (mapkepHas)- [IK ¢ Bbxomom
ayTUTOpHUS JUIsl MPOBENIEHUs J1TabopaTopHbIX | B ceTh HTEpHET
4 pabot. YuebHas ayauTopus JUii KypCOBOTO
MPOCKTUPOBAHUS  (BBITIOJHEHUS KYPCOBBIX
pabot). YuebHast ayuTOpus ISl IPOBEICHUS
TPYIITIOBBIX u WHIUBUTYJIbHBIX
KOHCYNbTallMii  YueOHas ayauTopus JUis
MPOBEACHUS 3aHATUN TEKYIIEr0 KOHTPOJS U
npomexxyrounoit arrecrarun. (YJIK-203)
5 [Tomemenue mms camocTosITeNbHOW PaOOTHI | CTOMBI, CTYIbS, KOMITBIOTEPHI

obyyaromuxcs (I'-401)
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