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1. Henn y 3apa9y AUCHHILINEE]L.

Hesn uzydenns gucuMianbl: GOPMEPOBANUE CHCTEMATHIUPORBANHLIX 3HAHUH B 001acTH

NPUKITANHON XUMEH.

3ajpaun THCIIHILIHHELE:

I. O3pakoMicHIE CTYICHTOR ¢ ODIHMH ITONIOKEHUSIME ! TEOPETHYSCKHMH OCHOBAMM MPHKIANHoH
XHMHH, BKIFOYAd H3YYCHHE 3aKOHOMEPHOCTEH ¥ OCODEHHOCTEH XUMHKO-TeXHOJOTHYECKUX
NIPOLECCOB KaK COBOKYITHOCTH sBJACHMH: quddy3um, Macco- 0 TennooOMeHa, TOMOIEHHBIX |
reTEPOreHHBIX XHMHYECKRX peakuuil. [Ipu 3ToM ocoboe BHUMAaHHE VIACIHTE U3VUCHHIO OCHOB
BXKHEHIIMXK, HapOONee THIHYHBIX XMMHYECKHX IIPOM3BOIACTE, B IEPBYIO OUYEpeib W3 4YuCia
BK/IIOYEHHBIX B IOKOJILHBIEC IPOTPAMMBY 10 XUMHU.

2. Jate mpencraBneHAC ©O0 OTIMYUTENHHBIX OCOOEHHOCTSX, IIPEHUMYINECTBAX H HEHOCTATKAX
KOHKPETHBIX IIPOH3BOJCTE, HX CPABHUTEIILHAIX X4PAKTEPHCTUKAX JI0 TeXHHKO-3KOHOMHYCCKUM
IIOKa3aTeNsIM, EPCIIEKTHRAX PA3IBUTHSL,

3. Yaenuts oco0oe BHUMaHKE BOIPOCY TEXHOTCHHOTO BO3ACHCTRHA XHMHUUYECKUX TIpeIPHITHI Ha
OKPYXKAIOYIO Cpedy H jgark o0obmarolnMe CBEeNCHHS IO OXpaHe OPHPOABI H OUHCTKE
IIPOMBIBJICHHBIX BEIOPOCOS.

4. Pemrark XMMMYECKHE 3a1a49¥ OPOH3BOICTBEHHOTO XapaKTepa, MPaBIILHO OPHCHTHPOBATHCA B
BOIIPOCAX OXPAaHEl OKPYXKAIOHIESH Cpejibl H YKOJIOTHH.

2, Mecro ygeOHOIl AHCHHIUIHHBI B CTPYKTYpPe OCHOBHOH o6pazosaresnHoil
NpPOrPaMMBbL.

Hucummnnna «llpuknagnas XgMusi» OTHOCHTCS K BapHaTHBHON (mpoduibHOH) dacTu
upopeccrogansroro nuKia OcHOBHON 00pa3oBaTeNbLHOM IPOrPaMMEL

Jn# ocBoeHHs JMCHMIUIMHEL CTYACHTHL HCHONB3YIOT 3HAHMS, YMEHHA U BHABI JEITeNbHOCTH,

chOpMUDOBAHHBIE B NPOIECCE H3YUYCHUsS upexMeToB «XuMus», «®Ousukay, «buoiorus» Ha
NPeABLAYIIEM YPOBHE OOPa3ORaHHUs, a4 TAKXKE B XOJe OCBOCHHSA CTYACHTAMH JUCIHIUIHER «O6mas
xumugy, Kype onHpaeTcss Ha MEXIIPEIMETHEIE CBI3M € JHCIMILIMBAME XHMHUYECKOTO MHKNA,
3KOHOMHKOH, 3KOJOTHeH, [105TOMY pacnonaraeT GOJNbIIMMH BO3MOKHOCTAMM Ui pPacluHPEHHs
PO} ECCHOHANIBHOTO KPYT030Pa, DY IUIHH H CaMOCTOSTENbHOCTH B TIPHOGPETEHHH 3HAHHIL.

3. TpeGoBannst K yPOBHIO VCBOCHHS COJIEPIKAHNS [{HCUMILIHALL.

Hponecc  w3ydeHWs IOUCHHIDIMHEL HAmpaBieH Ha  (OPMHMpOBAaHHE M pasBHTHE
npoeccronansrol kommerennuy (11K-13), obimexynsryprHolt komnerenmmu (OK-4).

Ocpousmui aucnumny «[Ipuxsiannas XUMUI» Z0IDKeH
- BJIAJ1ETH:
OCHOBHBIMH TCOPETHYECKMMH TIPEACTABICHUAMA Npukiagaoi xumun (OK-4, [1K-13);
- OBITH CIIOCOOHBIM:
ODBSICHATE CYINHOCTh BRKHCHINMX 3aKOHOB, TEXHOJOTMYECKHX KAPT, OCHOBHBIE MOHATH H
TEePMEHBI TpUKIaIHoH ximun (OK-4, TIK-13);
- MOHMMATH 3aBHCAMOCTE (QU3HKO-XHMHYECKHX IAPAMETPOB B TEXHONOTHYECKHX (IPHKIATHEIX )
XHMHUeCKHX nponeccax (OK-4, [TK-13);
- YMeTh OPHMEHSTE IOy YeHHEIC 3HAHHUS:
U1 O0BACHEHHS TEXHONOTHIECKMX PeIeH i 1 NPOUECcCoB B poMbinuiensoi xumun (1TK-13);
B megaroruyeckon aesreasHoctu (I1K-13);
-~ ObITb  TOTOBBIM K  CaMOCTOATENBHOMY MPOBENCHHIO HCCHCHOBAHMYN, IOCTAHOBKE
CCTECTBCHHOHAYIHOIO OKCHEPHMEHTa, HCIONB30BAHWI0 MHOOPMAITHORHBIX TEXHOMOIHH st
PCHICHHH HAyYHBIX H NPodeCCHOHANBHEIX 3a7ad, aHAIM3y M OUSHKE pe3yibTaToB nabopaTopHbIX
neenenoparmit (11K-13).



B pezynnrare mayueHust JUCHHIUIMHE] CTYAEHT J0/DKEH

3HATE:

- OCHOBHBIC HaIparIeHHA XHMH3aHHH B MHpPE H B HaIlICH CTpane,

— HaIpaBleHMA PEIICHUS IPOOIEMB! CO3/IaHI MAaTePHAIOR ¢ 33/[aHHBIMH CBOUCTBAMH;

~ COCTaB, CTPOEHWE, CBOMCTBA, KiIacCHOMHKAIIHIO, IIPAKTHYECKOS 3HAYCHME, CIIocoOhI
[ONIYUCHHS Pa3IMYHbIX BHJIOB TOIUIMBA, MAaTEPHANOB, YVIOOpeHHH, NEeCTHUHIOB,
CpencTB OBITOBOM XMMHE, OCHOBHBIX TPOAYKTOB @HTAHHA M  DKOJOTHYECKHE
OpoOIeMBl  HX HCIOIL30BAHHS;

BJIAAETh:

—  HaBBRIKAMH DEIIEHHS IPOH3BOACTBEHHLIX (TEXHOJNOIMYECKHX) 3a1dd, COCTABICHHS
MATEPHUANBHOTO H  TENMOBOTO 0alaHCcOB HA OCHOBE TEXHONOTHYECKHX CXeM
IPOH3BOACTRA,

YMETh:

—  YCTAHABIMBATL CBA3b MEXKIY SHAHHUAMH OCHOB XHMHMH H OONacTsIMu DpHMEHCHHA
XUMHYECKIX 3HaHH;

—  OPUMEHSTh 3HAHUA [0 OPUKIATHON XMMHH I8 MPOSKTHPOBAHKUS IpodecCHoOBalL oM
JICATENIBHOCTH.

4. O0mas TpyIoeMKOCTh JHCIHIIUHNLL 7 3AYETHLIX €/IMHHUII H BHALI Y1eOHol
patoThl.
Buna yaednoii paGorss TpyaoeMkocTs: PacnpegeaeHne 1o cemecrpam, 4acht (B
32a9CTHbIE eAHHANGI, | COOTBETCTBHA C YUeOHBIM IJIAHOM)
yackl (B
COOTBETCTBHH
€ Y4eOHBIM MIAR0M)
Beero: 7 3agerHbIx 8 9
eHHUIBI — 252
93C0B
AYIUTOPHBIC 3aHATHS 134 70 64
Jlexuuu 39 19 20
TIpakTHUECKHE 3aHsTHA 51 51 -
CemuHapol - - -
Jlabopatopusie paboTe 44 - 44
Hpyrae BHARI - -
Ay TOPHBIX padoT
Hpyrue mume: pabor, B 28 16 12
TOM YUCTe B
HHTEpaKTHRHOH hopMe
CamMocrogrensuas pabora 91 40 51
Kypcosoii MTPOEKT - - -
(pabota)
Pedepar - - -
Pacuérno-rpaduueckue - - -
paboTE!
OopMEer TEKYIUEFO - KoJmoKBuyME], Kormroksaymei,
KOHTPOJIs KOHTPOJIBHEIE KOHTPONEBHEIE
pabtoThl, paGoTHL,
TECTHPOBAHHE TECTHPOBAHHE
DQopMEl IPOMEKYTOIHOH 3aver DK3aMeEH
arrecralyy B 27
COOTBETCTBUH C yUeOHEIM
ITAHOM




5. Conepsranue yaeOHON THCIUILINHLL

5.1. Pazoensl yueOHol OucUunI UG .
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Yuenne O XHMHYEGCKOM TIPOW3BOICTEE.
OCHOBHBIE 33Jla9M, PELIaeMble XHMHYECKOH
TeXHOJIOTMeH. JOHTpONb, H aBTOMATH3AIMA
IpOLEccoB. XapaKTepHUCTHKA BaKHEeHIIHX
TPOM3BOACTE M amaparos. Meropus
PasBHTHS XHMHUYECKOH [IPOMBIIIICHHOCTH.
XuMmugecKkas TEXHONOTI KaK HAYKA M CBS3b
€ ¢ IpOLeccaMH, MalIHMHaMH 5§
anmapatamil.

35

4

15

CoBpeMeHHEBIE TpeQOBAHHI K XHMHYECKUM
[IPOH3BOACTBAM AKOHOMHIYECKOTO,
CTPYKTYPHOLO B IKONOTHIECKOro
xapaxrepa.  (J4YHCTKa  IIPOMBINLUICHHBIX
BLIOPOCOB.

43

18

HpoGnemsr TEXHUKH $e301acHOCTH,
XMMHA3AlHH 3KOHOMHKH H  COIHaNbHO-
ObprToBOH  cdeprr  obmecrsa. Pacuer u
KOHCTPYHPOBaHUE  anmaparypsl. Tkl
XMMHAYECKHX PeaKropos. ¥ cTpoHCcTBO.

51

10

16

Xumus u sHepretuka. Coipse. DHEPrus.
Bona. Marepuanereifi # Temnosod Ganancsl.

38

14

XMMHS ¥ HOBBIE MATEPHAILL, XHMHA H
broperynsuns. [IpoOH3BOACTBO NOIHMEPOB.
X¥MHA K CO3/JaHHE NPOJYKTOB NHTAHHUS.
liponsBoscTBO MEHEpANBHEIX yA0OpEHHi.
DNCKTPOXHUMHES,

41

14

[Ipobremet HaNPaRJICHHOTO CHHTE32
IPaKTHYECKH BXKHBIX UPOAYKTOB.
Ilpon3BoacTRO cepHO# KHCHOTH. CHHTES
amMMuaxa. IIpon3BomcTBO a30THON KHCHOTHL
Metamiyprua. YUyrys. Crans. Cunmkarsl,
HedTr u ee nepepabotka. Trepioe Tomupo
u ero xmmudeckas nepepaborka. Tsaxennii
OPraHUveCKHH CHHTES.

44

12

14

IK3ameH

27

[ Hroro:

252 | 39 |

51

| 44 | 28/20%

|

91

5.2

Coodeprcanue pazdenos:

5.2.1. Breaenne. XuMHYECKas TEXHOJOTHSA KaK OpHKIAgHas wayka. Ee cBA3b ¢ ApyrHEMH
XHUMHYCCKHMHA JUCIUIIMHAMH M, B YacTHOCTH, € IIPOLECCAMH M aniapaTaMH XHMHUYECKHX
IIPOH3BOJCTE. TeXHHKO-3KOHOMHYECKHE TIOKa3aTeH

ITPOH3BOICTEA.

OnomuMuzaEs




IIPOH3BOJICTBEHHBIX IIpoIleccoB. TexHomorudecknl permaMenT. KauecTBO IpOAYKIHH. 3HAUEHHE H
PasBUTUC XHMHYCCKOH HIpoMBIIUICHHOCTH. Pernomaneseie  ocoOenHoctH. KoHTposns u
aBTOMAaTHYECCKOE PeryIMPOBAHIE [IPOUECCOB. THIEI XUMHYECKUX PEaKTOPOB, IPHHIIHIIEL JeHCTRH,
YCTPOMCTBO, KOHCTPYKTHBHEIE OCOOCHHOCTH. ANNaparypHoe 0QOPMICHHE TEXHONOTHYECKIX CXEM.

5.2.2. OxpaHa IpHPOIBI K OYMCTKA IPOMBINLICHHBIX BLIOPOCOB. OUHMCTKZ CTOYHBIX BOI.
bBuonormueckas O4MCTKA.

5.2.3. OcHOBHBIC 3aKOHOMEPHOCTH XUMHHYECKOH Texaonorud. MojeiMpoBaHne XHMHKO-
TEXHOJOTHIECKHX IponeccoB. Kpurepnu noxodus. OCHOBHOE YPaBHEHHE IPOLECCOB U AIHIAPATOB
XUMHYECKHX HpoM3BOACTB. [IpHHIMIEI pacuera ¥ KOHCTPYHMPOBAHHS OCHOBHEBIX THITOBBIX
annapaToB XHMHWYSCKUX I[POU3BOACTB. THNMBl XHMHYECKMX PEaKTOpPOB, NPHHIMOLL JelicTBMs,
YCTPOHCTBO, KOHCTPYKTHBHEIE 0COOEHHOCTH. ATINaparypHoe 0(OPMACHHUE TEXHOTOTHIECKHX CXEM.,

5.2.4. Ceipbe, 3meprus, Boja I[loaroroeka ceipbs K nepepabotke. Crnocobnl oforareHus
ceipbsl. Obopynopanme. Iloxazaresn oneHKH >QQeKTHBHOCTH KaueCcTBa 00Oramenns. JHEpPreTHKa,
YTHAM3AIMS  TEIVIOBOH DHEPrAM B XHMHYECKMX [POM3BOACTBaxX. llepcmextussl BuIpaboTKM
SNMEKTPUUCCKOH M TEIOBOM 3HEPrHH, OIECHKa 3allaCOB M HOBBIX HCTOYHHMKOB. 3HAYEHHE BOIBI B
NPOU3BOJICTBE NPOJYKTOB XUMHYECKHX NpeanpusTHil. TpebopaHus, IperbsBlIseMBle K KAUeCTBY
NHTBEBOH W TeXHHYeCKOH BoapL JKecTkocts. Bomomoxroroeka, oumcrka. Bopsfa ¢ HakMmbio B
IPOMBINIIEHHOCTH.

3.2.5. XuMHs ¥ HOBEIE MaTepyalsl, XHMHsA H Ouoperymsinus. [Ipou3soicTBO MAHEPATBEHBIX
ynobpennit. [Ipou3BoACcTBO aMMHMAYHON CeTWTPHL, MOYEBHHEI, cynepdocdara. TexHOTOTHIECKOE
oopMmIleHHE TPOLECCOB. DIEKTPOXHMHEA. TEOPSTHUECKHE OCHOBLL YCTPOHCTEO 3EKTPOIA3EPOR
ANl MOJTydYeHUus alIOMIHHSA, BIIEKTPOJIH3a BOJHOIO pacTBOpa M paciiiaBa XJIOPUAA HATPHA.
BeicokoMOneKyasIpHEIe coemuHenus. [IpOn3BOACTBO MIONMMEPOB — HOJHITHIEHA, TOHIPONHICHE,
IIACTMACC,

3.2.6. llpoGiembl HampaBAeHHOTO CHHTE3a I[IPAKTHYECKH  BAKHBIX  IIPOLYKTOB.
Hpoussoacteo ceproit kucnoter. Cepa. PacipocTpanenne B IPAPOAE, MON0Ib30RaHHe. CHIPEEBbIC
ucTouHuKH moaydenus S0, Kontaxrusii cnocob monyuemms H,SO4 — oforamerme, oGxar
CECPHOT0 KOJI4ENaHa, OYHCTKA, CICHHANBHAT OYHCTKA OOXKWIOBOTO Trasa, KOHTAKTHPOBaHME,
MOTJIOIICHUE CEPHOTO aHTHApHAA. TeoperHyecKHe OCHOBBI M anmaparypHoe oQopMieHHE
npoueccos. [poussoncteo HySO4u3 cepsl B cepoBONOPOIA 0 «KOPOTKUM» cxemaM. HuTpozmsii
cnocob nonyyenus HySO,4. 3ammura arMochepsl 0T BpeAHBIX BHIOPOCOB CEPHOKHUCIOTHEIX 3aBOJIOB.
Cesasamnpgi  asor, npobmembl noiydeHns. CuHTes aMMHaxa. TEOPETHYESCKHE OCHOBBL U
anuaparyproe odopmnenne nponecca. OcoGeHHOCTH KOHCTPYHPOBAHHSA KOJIOHH CHHTE3a aMMHAKA.
I[IpomseoactBo  asoTHOH  kmenoThl.  Teopermyeckwe  OCHOBEI  NONY4YeHMs  cuaboit  u
KoHUeHTpupoBaHHON HNOs;. Texmomormueckoe odopmienme 1poneccos.  OcoBeHHOCTH
KOMOHHMPOBAHHOTO clloco6a TPOM3BOACTBA a30THOH KHCIOTH H HONYYCHHS NPAMBIM CHHTC30M.
[punuunuanseeie  ommuyns, Meramwiyprusa. Crnioco6bl HOTyYEHHS METALIOB W HX CIUIABOB.
Huarpammsr coctosuuit. IIpou3BoacTBo uyryHa W cranu. [oMeHHEIH TIponecc, MapTeHOBCKOE,
KOHBEPTOPHOE NPOM3BOACTBA, PA3NHBKA CTAIH, IPOKAT. PHIHKO-XHMHYECKHE OCHOBEI ITPOIECCOB.
Texnonormaeckoe odopmnenue. IIpoM3BOACTBO Cranu B 37eKTpomeyax. KauecTseHHAas
Xapaxkrepuctuka crand. llepcnexrusbl IIpoH3BoscTBO CHAMKATHBIX Matepuanos. KepaMmka,
CTEKJIO, BAXKYIIHE MaTepHams!, HeMeHT. H3HKO-XUMHYECKHE OCHOBBI IPOLECCOB, TPOTEKAFOMIMX
TIpy MOMYYCHAM CHITMKATHBIX MAaTepHayioB W HX NPHMeHeHHH. TeXHomoriueckoe obopymoBaHme
nponeccos. Xumuteckas nepepaboTka TOWMBa (Kujkoe u tBepaoe). Hedres 1 ee mepepaborka —
NOATOTOBKA, NPAMAs FOHKA, PHOOPMUHT, KPEKMHT Tponecchl. OCOBEHHOCTH KOHCTPYHPORAHMS
obopyaosatms i HepTenepepaboTki. [lepciexTnBr passuTHa HedTerasoBoi IPOMBIILICHHOCTH,
BKJTIOYAs PETHOHANBHBIH KOMIOOHEHT. IBepjoe TOMIMHMBO — COCTaB, 3anackl, cxwuranue. JloGna
KaMEHHOTO  YITIA, KOKCOBAaHHME, XHMH4YecKas HepepalboTKa TBEpOOro TOMIMBA. IIpOAYKTEI
KOKCOBaHHA H MX Hcnoae3oBaHue. OOparHeili KOKCOBLIM [a3, ero COCTaB. [Tpervyraecrsa
MCHIONB30BaHKA ra3000pasHore TomuBa. [IpoMeITeHHEIH oprafmyeckuii cuares, [IporssoacTso
CHHTE3 — rasa, METaHO/a, YTaHoa, YKCYCHOH KucnoTel, OcobeHHOCTH annaparypHOro 0(opMIIeHHs
IIPOIECCOB.



5.3. JlabopaTopHbli NPAKTHKYM.

Ne Ne pasnena Hanmenosarue naboparopaoil paboTsl
n/1 JIHACHHIHHE]
1 5.2.4 Texanuecknit ananus Boakel. OnpeneneHye NACIEPCHOCTH H APYTHX
CBOIICTB CHIPLEBBIX MaTEpHalIOB IIPH MOATOTOBKE K DepepaboTke.
2 525 [lomyuenue cynnpdaTta aMMOHHS. DJISKTPOJII3 BOJAHOTO pacTBOpa
xsopuja Hatpud. llonyaenne normcrupora. [Nonyaenune [IMMA.
3 5.2.6 [Homygenue ceproit kucnorst [Tosydenue a30THON KHCIIOTEL
IMonyuyenue crexna. Paznoskenue u3BecTHIKa. TexHuUIecKni aHanms
TBEpAOro Tommaa. [Ipsamas ronka nedru. Texnuaeckuii ananus
nedru. Cyxas neperotka apesecusbl. [lojyueHne yKCYCHOM KUCIIOTEL

6. Y9eO0HO-MeTOHIUecK0e o0ecieaenue JHCIIIILIHHEL,
6.1. Ocnosnan aumepamypa:
l. beckos, B. C. Obmasa xaMudeckas TexHoNorus: yaebuuk amd Byzos / B, C. Beckos.-M.:
Axanemxunra, 2006.- 452 c.
2. JlaboparopHslf NpakTHKYM 10 oOImeH XuMmugeckod rtexHomornu: y4eOHoe mocobue as
By308/B. A. Apeppsnor, C. A, baramos, H. 1. besora u ap.; nox o6m. pen. B. C. Beckosa.-
M.:BMHOM. JlaGoparopus 3nanuii, 2010.-278 c.

6.2. [onoanumensnan iumepamypa:;

1. Kounnaypos, b. II. O0mas xumugeckas rexnonorss / b. I1. Kougaypos, B. Y. Anexcanapos,
A. B. Apremos. - M.: Akanemns, 2005, -332 ¢.
2. Hudanrses, 3. E. Ocnosrl npuxianuoit xamuy / 3. E. Hudautees, H. I. ITapamonopa. -
M.: Bragoc, 2002, - 139 ¢.
3. OOmuit Kypc IpOeccoB M aNNaparoR XHMHYECKOR TEeXHOIOTHH: Y YeOHHRK JUis By30B: B 2 U,
/' B.T". Alignrredts {= gp.]. - M.: Horoc. - 2003, - 4. 1-2.
4. X¥MHUeCKas TEXHONOTHA HEOPIraHHIeCKHX BEMECTB: yyeOHoe rmocofue 11 By30B: B 2 1. /
T.T. Axmeros [u ap.]. - M.: Beicimas mxona. 2002, -4, 1-2.

6.3. Cpedcmea obecnedenun 0ceoeHus OUCUHRIHUHGL.

[) Apxus xypuana Science, The American Association for the Advancement of Science (AAAS) -
AMEPHKAHCKAS aCCONMANEs IO Pa3sBHTHIO HAYKH - HEKOMMEPYECKas OPraHM3aldsi, COOBMIECTBO
YYCHBIX, co3flaHHOoe B menax noxnepxku wayku, HII «HOMWKOH». Iuuenzuonnoii morosop Ne
316-PH-2011 or 01.09.2011 T Ha mepwox ¢ 01.01.2012 - Geccpouno.
http://www.sciencemag.org/content/by/year#classic

2) Haydnan osaextponmas Ombanorexa eLIBRARY.RU. Ilpu momiepxxe POOU.
Juuensnonnoe coramenue Ne916 or 12.01.2004 r. ma nepmox ¢12.01.2004 — 6Geccpouno.
hitp://elibrary.ru

3) Apéxne HayuHwIX )KypHagos 2011 Cambridge Journals Digital. Msaatenscreo Cambridge
University Press, HIT «HOMKOH». Jnnenznonnoi norosop Ne 316-PH-2011 or 01.09.2011 1. na
nepuoy ¢ 30.03.12 - Geccpouo.

http://journals.cambridge.org/action/stream?pageld=3216&level=2

4) Apxusbl 169 mypHanos n3zarenncrsa Oxford University Press, IMzmaremscteo Oxford
University Press, HIT «<H3WKOH». Junenznounoit jgororop Ne 316-PH-2011 or 01.09.2011 r. 5a
riepuon ¢ 14.03.12 - 6eccpouno. hitp://www.oxfordjournals.org/

5) Hudposoii apxus 3JeKTPOHHLIX 5KypHaaoB m3nateabersa Taylor&Francis. Mzgatenscreo
Taylor&Francis Group, HII «<HOHMKOH». dorosop Ne316-PH-211 or 01.09.2011 r. ma nepuo ¢
06.05.2013 — Seccpouno. http://arch.neicon.ru/xmlui/

6) YUC Pocens (Yuusepeurerckas undopmanuonnan cacrema POCCHS). Mockoeckuit
FOCYNApCTBEHHBIH  yuueepcuTeT uMeHH  M.BJlomorocosa  (Hayuso-uccleaoBaTennoxuit
BBIMUCTIHTEBHEIH  UEHTP, OKoHOMHYeckHH  (akynprer), ABTOHOMHAA HEKOMMEpUYECKas




opranusanus Hentp undopmanuorssx uccnenosannii (AHO HWHW). [Tucemo-3agera Ne 21/300 ot
01.03.2010 r. sa nepuoy ¢ 01.03.2010 - Geccpouno.hitp://uisrussia.msu.ru/is4/main.jsp
7) B/l «Mape» - cpogHas 6a3a JaHHBIX AHAJTATHYECKON POCHACH CTATeH M3 NMEePHUONHIECKHX
u3gaHun  (apxus  2001-2006), Accommanus perMOHANBHBIX OWOMHOTEUHBIX KOHCOPLHYMOB
(APBHUKOH). Horosop Ne C/161-1/3 or 12.10.2009 r. ma mepuon ¢ 12.10.2009 — Geccpouno.
http://arbicon.ru/services/mars_analitic.html
8) Apxus xypnaia Nature. Hayunoe uznarenscrso Nature Publishing Group, HIT « HOMKOH».
Junersuonne gorosop Ne 316-PH-2011 or 01.09.2011 r. na nepuon ¢ 27.09.12 - Geccpouno.
CyvMma Jorosopa: OIIaTa OKa3aHHBIX YCIYT HPOM3BOAHTCA H3 CpeAcTB MunoGpHayku.
http://www.nature.com/nature/index html
9) Apxue 16 Hay4HBIX KypHatoB m3uarexscrsa Wiley, Msnatenscteo Wiley, H31aTesibCTBO
Taylor&Francis Group, HIT «HDMKOH». Jlunensmonssit gorosop Ne 317.55.11.4002 ot
01.09.2011 r. 5a nepuox ¢ 06.05.13 — 6ecepouno. http://onlinelibrary. wiley.com/
10) Apxugp Hay9HbIx Kyprajioe SAGE Journals Online. Vzzarensctso SAGE Publications, HIT
«HOMKOH». Hlorosop Ne 316-PH-2011 ot 01.09.2011 r. #a nepuog ¢ 05.02.2012 — Geccpouno.
hitp://online.sagepub.com/
11) ApxsB Hay4HBIX :KypHadoB H3zaTenscrea IOP Publishing. Msaarenscreo IOP Publishing
Uncturyra dusuks Bemukodpuranun, HIT « H3UKOH». Jorosop Ne 316-PH-2011 ot 01.09.2011
r. Ha nepuoz ¢ 13.04.2012 — 6ecepouno. hitp://iopscience.iop.org/
12) Apxuap »daexrponHsIX xkypHanos Electronic Back Volume Sciences Collection
u3narenberea Annual Reviews. Hsparensctso Annual Reviews, HIT « HOVKOH». Torosop Ne
316-PH-2011  or  01.092011 r. ma mepmox ¢  06.05.2013 -  Heccpouno.
http://'www.annualreviews, org/
13} Dnexrponnas 6ubauerexa TITIY. http:/libserv.tspu.edu.rw/
14) http//www tstu.rw/education/elib/pdf/2004/leonteva.pdf - OBman XuMiyeckas TEXHOJIOTHS,
YyeOHble MaTepHaIbL.
15) http://'www.chemiemania.ru/chemie-1301 . htm] - ctarsu 1 paboTs Mo XuMHH.
http://chemistry-chemists.com/Uchebniki/Chemistry-books-technology.html - kaurz (vacGusie
nocobus).
16) hitp://chemistry-chemists.com/Uchebniki/Chemistry-books-Spravochniki.htm! - cnpasounuxu
10 XUMHYECKOH TEXHOIOTHH,
17} http://www.wddb.ru/publ/khimija/9 - MHHH SHIMKIONEHS IO XUMHH.
6.4. Mamepuanvno-mexnuyeckoe obecnenenue OUCHUNIUHbL,
o Crenyanm3gpoBaHHAs XUMMYECKas 1a0opaTopHs XMMHYECKOR TeXHONOTHH M
xumun BMC.
¢ Ilocynma m peaxTHBBI, HeOOXOMMMEIC NI NPOBEIEHHA CHHTC3a HA MOJETHHBIX
YCTaHOBKAX.
o Ilpubopsr: cnexrpodoromerp CD-26, pedpaxromerp UDP-22, cmexTpoMeTp
«Avaspec» (Avantes, Hunepraner), Beck aHaMTHUECKHE, My denbHas I,
e MyiprumenuiHEEIE OIpoeKTOp ¢ HOYTOYKOM, KOMIBIOTEPHBIH KIIacc,

Nen/nn | HaumenoBsanme pasjena HanmenoBanue HaumenoBanue

(rembl) yyeOHOM MaTepuaioB TeXHHYCCKHX H

MHCTIHILTHHBE obdyveHus, AYIHOBH3YANbLHBIX CPEXCTB,
NAKeToB HCIIJIB3YEMBIX € HeTbI0
OpPOrpaMMHEOL0 AEMOHCTPAIHH MATEPHAJIOB
obecneyens

1 Yyenue 0 XHUMHYECKOM MynprumMeuiitbre

npou3socTBe. OCHOBHBIC 33139, MaTepHabt, BHJASOQUIEM,

pelaeMEeIe XHUMHHIECKOH caaliI-IIpe3eHTaluu

TeXHONOIrueH, Konrpons u




Neri/nn | HammeHoBanme pasgena Haunmenopanne Haumenosanne

(TeMBI) YuebHoit MATEPHAIOB TEXHHYECKHX H

AHCHMILTHABY oby4dennn, AyHOBH3YAIBHBIX CPEXCTR,
NIAKETOB HCII0JIb3YEMbIX. € I1eBI0
IPOrpaMMHOTO AEMOHCTPANHM MATEPHATOB
obecneueHus

aBTOMATH3AIIUA IPOLECCOB.

XapakTeprucTHKa BayKHEHIITUX

HPOH3BOJICTB H alIaparTos.

Heropus  pasBUTHS  XUMHYECKOH

HPOMBHITEHHOCTH.  XAMMYeCKas

TEXHOJIONMA KaK HayKa W CBs3b €€ ¢

[POIECCAaMH,  MalHHHAMH "

annapaTamMu.

2 CospemenHbie  Tpebomanus K MynsTuMennitHbIe
XUMITICCKHM HPOH3BOCTBAM MATEpHallbl,  BHUICODHIBM,
9KOHOMHYECKOI0, CTPYKTYPHOTO ¥ Cllafg-npe3eHTauu
IKOJIOTHHECKOTO XapaxTepa.

Ouncrka OPOMBHIITEHHEIX
BREIOPOCOB.

3 ITpobaeMel TexnukK 0E30MACHOCTH, MynpTUMEnHAHDIE
XHMH3aIHR SKOHOMHKH i} MAaTepHaabl,  BHICOQUNEM,
COLTHATbHO-OBITOBOH cepsl CHafA-TIpe3eHTAIHT
od1iecTRa. Pacuer u
KOHCTPYHPOBaHUE annaparypsl
Tumel  XUMHYECKHX  peakTOpos.

YCTpo#icTRO.

4 Xumus u sueprervka. Cripobe. JlaboparopHoe MynsTuMe puitabie
Oneprus. Boma. MarepuaneHetii 1 | obopy/osanue, MaTeprasL, BHJICOMHITBM,
TEIUIOBOH OamasCEL XHM. DEaKTHBEL caliA-Ipe3eHTaluu

5 XuMud B HOBble Marepualisl, Xumus | Jlaboparoproe MynpTHMeIRHEEIE
1 Ouoperynanuda. Ilpoussonctso | oBopynosanwe, MaTepuanibl, BHACODHITBM,
IOIUMEPOB. XHMHA H CO3NAHHAE | XUM. PCAKTHABBI cnaiia-1pe3eHTalu
HPOIYKTOR U TAHUA.

[IpouzeoacTBO MHHEDPATLHBIX
yrnoOperni. DICKTPOXHMHULL.

6 Ifpobnemer Hanpasnennoro cuuresa | Jlaboparoproe MynbTUME U HbIE
NPAKTHYECKH BAKHBIX IPOAYKTIOB. | 00opyaoBanue, Marepuanel,  BHICODUILM,

IIpon3BoxcTBO  CepHOM  KHCIOTEL
CuHTe3 ammuaka. [IpoH3BOICTBEO
a30THOH KHCNOTHL Mertammyprus.
Yyryn. Crane. Canukatel. Hedth u
ce nepepaborka. TBepaoe TOMIKBO
B ero Xxumudeckas nepepaboTka.
Tsoxenplli oprasuydecKuii CUHTES,

XHUM. PEaKTHBEI

ClralI-IIpe3eHTaAITHK

7. Meronutieckne peKoOMeHIaIlHH 110 OPraHE3aAlHH H3YYeHHst JUCHHILIHHBL,
7.1. Memoouueckue pexomendayuu (MamMepuaisl) HPenooaeamesio

Kype coctouT U3 aByX uacteil. Mayyenne OTRETBHBIX XUMUKO-TEXHONOTHYECKHX IPOIECCOB

H [IPOU3BOICTE 633pr6’1‘051 Ha oOmux TECOPCTHYCCKHX OCHOBAX XHUMHYECKOH TEXHONOTHY, KOTOPLIC
H37araroTcs B HCpBOﬁ HaCTH NeKIHOHHOTC Kypca H NPCHIECTBYHT PACCMOTPEHUIO KOHKPETHRIX



TEXHONOTHYECKHX TNIPOUECCOR. 3heck paccMarpupaiorcs IM(Qy3nOHHBIE IPOIECCH, TEIIO- H
MaccooOMEH, XHMHYECKOE pPaBHOBECHE, paccMaTpHBaloTCH (PAaKTOphl, BIHAIONME HA CKOPOCTH
XHMHYECKOro Ipollecca ¥ COCTOSHEE paBHOBECHS B cucteMe. B 3ToM ke "acty Jaéres MOHSTHE O
XHMHUYECKHX PeaKTOpax, HX THIIAX, PACCMATPHBAKYTCS PA3JIHYHBIE BH/IBI TEXHOJOTHYECKHX CXEM.,

Bo propolf wacTH Kypca H3ydalOTCs BaKHEHIIHE XUMHYECKHME TIPOM3BOACTRA. IIpH
H3YYEHHH TPOM3BOJACTE CTYACHTH HODKHEI O3HAKOMHTBCA ¢ (DH3HKO-XHMHYCCKHMH H
TEXHOJOTHYECKHMH CBOHMCTBAMH IENEBOTO IPORYKTA, CHIPLEBBIMH H DHEPIETHUCCKUME pecypcamu
JUIA Cro MpPOH3BOJCTBA, YCBOHTE TEOPETHYECKHE OCHOBBI H3Yy4aeMOro IIpomecca H Ha dToill 0asze
paccMOTPETh TEXHOIOTMYECKYIO CXEMY HPOU3BOICTBA C NO3MIMH cOOMONEHHS ONTHMAIBHOFO
TEXHOJOMHYECKOrQ peXuMa H OTACALHBIX ero cragui. Ilpw srom maéres npencraBnenue o
TEXHHAKO-3KOHOMHYECKUX IIOKA3aTENAX IIPOM3BOACTBA, OONacTH TIPUMEHEHHS MOJYyYeHHOTO
IpOAyKTa 1 TpebOBAHUAX 10 OXPAHE OKPYKAOMIEH Cpensl.

Ha mpaxTudeckwx 3aHATHAX HEOOXOIMMO JEMOHCTPHPOBATH YIPOINEHHBIE CXEMBI
AnnaparoB, TEXHOJOTHYECKHE CXEMBI HPOM3BOJCTB, OTMEHATh HPEHMYIIESCTBA M HEJOCTATKH
paccMaTpHBaeMbix HPOIIECCOB B aiaparos.

CTyAeHTBl BBINONHSIOT IPaKTHYSCKHE 3a7aHHA, HANPABIEHHBIE Ha 3aKpelVICHHE paHee
HOOTYYCHHBIX 3HAHMH, JOKHEI YMETh PEHIaTh IPOM3BOJCTBEHHBE (TEXHOJIOTHYSCKHE) 3aa9d Ha
OCHOB2HHH paHee 10JIYYCHHBIX 3HAHMH B CMEXKHBIX 001acTAX XUMUH, QH3HKHA, MATCMATHKY.

IIpoMeXyTOUHBIE Cpe3 3HAHMH IIPOBOAHTCH IHUCEMEHHO (KOHTpONbHLE paboTh) M (MiH)
TECTHPOBAHHEM, MUIA Yero paspadoTaHbl TECTOBBIC 3aJadHus. 1ecTHpPOBaHWE IIPOBOJUTCA B
KOMMBIOTEPHOM KITaCCe C HMCHOAB30BAHMEM CIEIUANBHON nporpaMMbl. 3ajiaHus HaxomsaTcd Ha
cafite TITIY. TecTupoBaHHE MOMKET HPOBOJMTHCH CTYAEHTAMH B KAYCCTBE CAMOCTOSTENLHOM
INONTOTOBKM, KaK HO OTJAEARHBIM TeMaM, Tak M 110 CceMecTpaM., [MayucHue JIMCHHIIHHEL
3aKaHIHBACTCS 3a9ETOM,

7.2. Memoouueckue yrazanua 01a cmyoeHmos:
llonosuna ywebHoro wmarepmana mucUHMIMHBl «[IpHKIagHas XuMud» ydeOHBIM IUIAHOM
OTBOJHTCS HA4 CAaMOCTOATCABHOE W3YYCHHE CTyAeHTaMM. B  Tipomecce u3yueHms kypea
TPEIYyCMaTPUBAIOTCA CHEJYIONIHE BHIAB CaMOCTOATENHHOH paboThl CTYHEHTOR HAJ H3YYAEMBIM
MaTepHaioM:
» 1popaloTka H OCMBICJICHUE JIEKITHOHHOTO MATepuaia;
+ pabora ¢ yueOHOM nHTEpaTypOit;
* NOATOTOBKA K NPAKTHYECKUM 3aHSATHAM 110 PEKOMEHyeMO THTeparype;
*  CaMOCTOATENbHAS IpopaboTKa TEM M BONPOCOB, IPEAYCMOTPEHHBIX NPOIPaMMoil, HO
HCJIOCTATOYHO [VIyOOKO OCBEICHHBIX HA JTEKIHIX,
* I[OArOTOBKA K KOHTPONGLHEIM paloTaM [0 peKOMEHIYEeMOH IHTepaType H MaTepHany
NEKIMOHHBIX H IPaKTHYECKHX 3aHATHIE;
* TOOrOTOBKA K KOJUTOKBHYMaM M0 yd9eOHHMKaMm, Y4YeOHBIM [OCOOMSM M JIEKUHOHHOMY
MaTepHaTy;

8. PopMBI TEKYIHETo KOHTPOJIS YCHEBAEMOCTH H IIPOMEKYTOYHOMH aTTecTanMu
00ya IO THHXCH.

8.1. Temamuxa pepepamos (doxnados, 3cce).

1. Henonpzoranue npuxnuna Jle-Illarense B OCYMECTBIEHHH XEMHKO-TEXHOIOTAYECKHX
HPONECCOB Ha JIPEMEPaxX H3YYaeMbIX IPOH3BOICTE.

2. Hcropus cranopnenus ToMcKore HedTCXMMHUYECKOTO KOMOWHATA ¥ IICPCIIEKTHBBI €r0
DPA3BHTHIL

3. Cubupckuii xEMIrdecKui KOMOHHAT — BUepa, CeroIHA, 3aBTpA...

4. Cripreprle GoratcTBa CHOMPH M IEPCIIEKTHBEL HX OCBOSHUS.

5. QU3UKO-XUMHUYECKHUE OCHOBBI TEXHOJIOTHS TIOJYUeHHs SAEPHOTO FOPIOYETO.

6. Texnonorudseckoe obecHedeHNEe H AHAIATHYECKHH KOHTPONL BOXOHOATOTORKH Ha TOMCKOI
I'POC-2.



8.2. Bonpoce! u 3a6anusa no caMocmoameabHol pabome:

10.

11.

12.

13.

3adauu:
CocraButh MaTepHaibHBIA OanaHc HOMy4YeHHs OJHOH TOHHH cynbdara aMMOHMI B
ponecce HeHTpaNU3alluy CepHOH KMCIOTE aMMHBAKOM, €ClM: aMMHUAK — Ta3, COASpKaiuil
4% (Bec) mpuMeceH; CTeNeHE HCIOMB30BAHNA aMMHaka — 97%; IpoH3BOICTRCHHEIC TOTEPH
amMmMuaka — 2% (Bec); cepHast kucnoTa — 60%-HOM KOHIEHTPAIMHE; CTENEHb UCIIONb30BAHHS
CepHOM KMCHOTEE — 99%; NPON3BOACTBEHHEIC TOTEPU cepHOI xuctoTh — 0,5%.
CocTasure MaTepHaIbHBE] OanaHc MOMydYeHUs OXHOM TOHHEI OKcuaa ceprl (1V) B mpouecce
CKUTaH¥sl CEPOBOAOPOJA B TIPOM3IBONCTRE CEPHOH KHCIOTHL IO CIHOCODY «MOKpOro
Karanusa», €CIHM: CEPOBONOPON — Ta3, conmepxammi 4% (Bec) mpumeceif; creteHs
HCIIONB30BAHMA CepoBofopoia — 98%; IPOH3BOJCTBEHHEBIE IIOTEpH cepoBogopoaa ~ 3%
(Bec); xoahdurmenT H30BITKA BO3YXa — 1,6,
Cocrasuth MaTepuabHEIH GaiaHe IONXy4eHHs OHOH TOHHBI OKcHIa cepsl (VI) B porecce
OKHCIICHMs CEPHHCTOFO Ta3a KHCIOPDOAOM BO3AYXa B HOPOM3BOACTBE CEPHOM KHCIOTHI
KOHTAKTHBIM CIIOCODOM, €CIH: CepHHUCTHI raz copepxut 4% (Bec) mpuMecell; CTENeHEL
HCHONB30BAHWS CepHECTOro rasa — 98%; ero mpomspojcTBeHHBle motepu — 3% (Bec);
ko3 dunuent u3beITKa BO3IYXA — 1,7.
CocraButs MaTepuanbHEIf OallaHc MOTydeHHs OFHOM TOHHE! okcuza asora (II) B mpomecce
OKHCNICHHA aMMHaKa KHUCAOPOJOM BO3AYyXa IIPH TIPOM3BOJCTBE A30THOH KHCJIOTBI, €CHH:
aMMHaK — ras, coxepxamuit 4% (pec) npuMeceit; CTeneHs HCIONL30BAHMA aMMHaKa — 98%;
€T0 IPOM3BOACTBEHHBIE TOTePH — 3% (Bec); Ko3hhumedT u3dbITKA BO3AyXA ~ 1,7,
CocraButh MarepuanbHbll OagaHc HONydeHHs OZHOH TOHHBI oKcuaa cepst (1) mpn
OKHCTHTENEHOM 00KHTE IIHPUTa B IIPOU3BOICTBE CEPHOM KHCHOTH KOHTAKTHRIM CIIOCOBOM,
ECIIH: IUPHT — COACPHMT 4% (Bec) npumeceil; CTEICHL HCTIONL3OBAHKA CEPHl B IMUPHTE —
98%; ero NpoOM3BOACTBEHHEIE IOTEPH ~ 3% (Bec); KodhdHUIHEHT M3OLITKA BO3AYXa — 1,5.
Cocraguth MaTepHaNbHBIH OalaHe MONyYeHHs OJHOM TOHHBI Cyib(aTa aMMOHHS IIPH
HeHTPaJM3aI1A CEPHOH KMCAOTHL aMMHAKOM, CCIIH: aMMHaK — ras, cojepxammuil 4% (sec.)
IPHMECEH; CTENCHD HCTIOAB30BAHM aMMHuaKa — 97%; NpPOM3BOACTBEHHbIE IOTEPH AMMHEAKA
— 2% (Bec); cepuast kucnota — 70%-HOM KOHHEHTPAIMU; CTENEHb UCIONB30BAHHSA CEPHOIL
KHCTIOTEI ~ 95%; NpOM3BOICTBEHERIE TOTEPH CEPHOH KHCIOTH! — §,5%.
Cronpko nutpos 60%-soro oneyma (o Macce) HeOOXOMMO B3ATH AT IIPHTOTORIEHHS 10
nuTPOB 98-HOM ceprol KucaoTH (mrotHOCTE 1840 K1/ M*) W cKonbKO BOXEI MOTpebyercd
U1 pazbaBneHus oneyma’?
Onpenenare 00béM (1.y.) okcrna cepst (IV), HeoBX0MMMBIH 171 TONYYEHNS B KOHTAKTHOM
annapate 300 ToHn 98%-HoM cepHON KMCIOTHI, SCHM CTCTICHb HPEBPAIIEHHS OKCHAA CEpbI
(IV) coctaBnsier 97%, a cTeneHs mormowenus okcuga cepsl (V1) — 96%2
Ha oborarnrensroit gabpuxe droTamm nogsepraetes pyaa, copepxaias 1,5% mems. [pu
broTamMy 4-x TOHH MCXOMHOH py/sl monydyeHo 480 Kr KOHIEHTpaTa, comepiaiero 7%
mexu. OnpeqenuTs BBHIXON KOHIEHTIPATa, CTCEHb H3BICUSHHA MENH, CTETeHb
KOHLEHTpaluy IpH oborarmesuy,
Kakoi o6béM (Hy.) okcuia ceprl (IV), HeoGXOIUM JUIsl IIOJyYeHHA B KOHTAKTHOM ANIapaTe
200 tonn 96%:-HOH cepHOH KHMCNOTHI, €CIHM CTelleHb NpeBpamicHus okcuma cepsi (IV)
coctaeiaeT 98%, a crenens nornonienus oxkeuna cepsl (V1) — 97%7?
M3 600 xr ceproro xomdenana, cojepxamero 42% cepel, nonvaero 780 xr 20%-Horo
oneyMa. OUpe/eNnTh BHIXOI IPOAYKTa B PACUETEe Ha MOHOIH/IPAT CEPHOH KHCIOTEL
Cronmpko ToHH 80%-HOH cepHOM KHMCHOTBI TONyumTess M3 1,5 TOHH KondenaHa,
conepxargero 46% cepel? CreneHb MCIIONB30OBAHMS cepbl mpu obwure — 98%. Cremens
HCIIONB30BaHud oKeraa ceprl (IV) — 99%.
Ha cunres nocrymuno 600 xr ammuaxa, u3 KOTOpOro moxydeno 2000 mmuTpoB 65%-Hoi

a30THOH kucnoTel. OUpenenuTs BBIXOJ, A30THON KHMCIOTH, €CIH IIIOTHOCTE €8 COCTARILIET
1400 xr/m*?



10.

11.

12.

13,

14.

15.

16.

17.

14. Ha ckmage umeerca 500 xr 18%-Horo onxeyMa; a) CKOJIBKO TAKOTO ONEYMa COOTBETCTBYCT
94%-noit cepuoil kuciorer? 0) ckompxo 18%-moro oseyma u oxcupma cepbr (VI)
IOHAACOUTCS NI NMPUTOTOBIeHHNA | ToHHE 24%-Horo oneyMa?

15. B cmecutene nepememusaot 90%-uyio cepiuyio kuciory ¢ 60%-roft 8 coornomenun 2:1
(mo wacce). Kaxolf koHumeHTpammy Kuchora nojayqamwiack? KaxkoMmy Kogu€ecTBy oneyMma
60%-HolH KOHUEHTpPAIHMH (II0 Macce) COOTBETCTRYET | TOHHE TAKOH KUCAOTHI?

8.3. Bonpocs! 01 camonpoeepKu, Ouainozoe, 006cyxcoenuil, OUCKYCCUil, IKCRepmus.
Tlpuiansas xuMusg B XHMHYeCKas TexHoxorus. [lpomeccs W annapartel XKHMHYECKHX
IPOM3BOJACTB. B3aBMOCBA3b CYIIECTBA 3TUX HAYUHBIX JMCHMIUTAH. PONb NPHKIATHOH XHMHM
Cpey IPYTHX XMMHIEeCKMX HayK K €€ 3HAYCHHUE B IIPENo/IaBaHuy XHMUK B IUKOJIE,

OcHOBHBIE TEPMMHBI, 3aKOHOMEPHOCTH M HOHSTHA B XHMHUYSCKOH TexHonorud. Texsumko-
SKOHOMUYECKHE IIOKa3aTeN| B IPOH3BOACTRE. KagecTBO MpOAyKIHH.

Texnonornyeckue OCHOBBI TPOLECCOR — ONTHMH3AHNS YCIOBHH NPOTEKAHMS XHMMHHUECKHX
peakuui. 3HAa4YCHHE OCHOBHBIX I1apaMETPOB: TEMIEparypa, NABICHHE, KOHUECHTPALEH
peareHToB U NPOAYKTOB HX IpeBparienus, soibop Karamuzaropa. puamun Je-LHareinse u ero
B&XKHAs POJIb B XUMHKO-TEXHOIOIHYECKHX IpOHeccax.

OCHOBBl  KOHCTPYMPOBAaHHUS alllapaToB XWMMYECKHX OpoM3BOAcTB. MaccooGMeHHEe
npoueccsl. OCHOBHOE ypaBHEHHE IIPOLECCOB H AllaparoB XUMHYECKHX IIPOH3BOJICTE.
Kpurepun nonobus. Teopus momobua. Tumopoe oGopyIOBaHHE XHMHYECKHX IPOM3BOICTB
(TIpUMepEI).

YCTpOHCTBO i IIPHHIHATL NeUCTBUSA THIIOBLIX 4HIMAPATOB, BXOAAMINX B TEXHOTOIHYECKHE CXEMDI
IIPOH3BOJACTB: KOKYXOTPYOHBIH TEHIOOOMEHHHK, IHKIOH, MeKTPOQUILTp, HOTIOTHTEIbHAS
KONOHHA, PEAaKTOp KUILTHIEro ¢JI0s% B Ap.

Ceippé. Boma. Knaccadukanus ChIpbsa OArOTOBKE CHIPEI K Hepepabotie. TeXHOJIOrHIecKoe
obopyaoBanue /IS 3THX IPOLECCOB.

DUIMKO-XMMHYECKHE METOAB oboranmeHus cbipbs. OoTtamms. TeopeTmuecKue OCHOBEI M
annaparypHoe ohopMIICHHE IpoLecca.

Bononoaroroeka. TpeGoBauus, npembsBlIfeMBle K [HTHEBOW BOAE W HCIIONB3YeMO# B
NPOMBIIICHHBIX Nemix. OuuCTKa HuTheBol BoxbL TeopeTHdecKde OCHOBHI H AITApaTypPHOE
oopMiieHHe TIpoUecca.

Kécrroers Bonst. Crocobsr e€ yerpanenns. OU3MKO-XUMAYECKHE OCHOBBI OUHCTKH. Bophba ¢
HaKUMB0 B [POMBIIIEHHOCTH. OUHCTKAa CTOYHBIX BOJA. OKOIOTMYECKHE OCHOBEHI
BOJONMONIB30BaHuA. KoHTpOD.

Texuuueckuil anams Bonel. MeTovka BhIMOHeHNs naGopatoproli paGorel. TeopeTudeckue
OCHOBHI H annapatypHoe o(QopMIEHHE Tpouecca MPOBeACHHS aHAIH30B.

CrrocoGsl BEIPAKEHHS KOHIEHTPAIHHE PacTBOpos. JlokaszaTs cBOE yMeHHE Hepexo/ia W3 OIHOTO
BYJI4 BRIDAKEHHA KOHICHTPALIMY B IPYTroil.

Cepa. E& Haxoxumenne B npuposie. ChIPBEBEIC HCTOYHMKH UL MOMYYEHHs CEPHON KHCIOTEL
Iloaroroeka ceipps K nepepabotke. TeopeTHdeckue OCHOBEL M ammaparypHoe ohOpMICHHE
NpoIecca NPOH3BOACTBA CEPHON KUCIOTHL B3 CEPBI.

TeopeTideckne OCHOBEI M anmmapatypHoe o(OpMIIEHHE IPOIecca OKHCIMTEIBHOTO OOIKHTa
[TUPHTA B IIPOU3BOIACTEE CEPHON KUCIOTH KOHTAKTHEIM CIOCOOOM.

Teopetnueckue OCHOBBI H ammaparypHoe O(OPMIIEHHE NPOLECCa CIEHHABHON OYHCTKH
OBKHTOBOTO I'a3a B HPOH3BO/ICTBE CEPHOM KUCIOTE KOHTAKTHBIM CIIOCOGOM.

Teopetnueckne 0OCHOBHI 1 ammaparypHoe oopMIleHHe NpoLecca OKUCTen s okeuIa cepsl (IV)
B OKCHJI cephl (VI) B IPOM3BOACTBE CEPHON KHCIOTHI KOHTAKTHEIM CIIOCOOOM.

Teopernyeckne OCHOBRI M ammapaTypHOE OGOPMIEHHE MpPOTECCa IOFNOMICHHS CEPHOTO
AHMUJIPH/IA B IPOM3BOJACTBE CEPHOM KHCIOTE KOHTAKTHBIM CIIOCOOOM.

Teopernuecxne OCHOBHI ¥ anmapaTypHoe OQOPMICHHE IpPOLECCa TPOM3BOACIBA CEPHOI
KHCIOTBL 110 Cnocofy «MOKpOro Karaimmza». IIpHHUMIHMATLGHLE OCHOBE! IIPOMEIIIICHHOTO
cnocofa poKM3BOLCTBA CEPHOMN KHCIOTH HUTPO3HEIM CIOCOGOM.
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JlaGopatopHBI cHOCOD NONYYEHUS CEPHOH KUCIOTHL. AHLIMTHYECKAs OLEHKa oOmero
COOTBETCTBUA H Pa3fM4HA B NPOBEACHHMH OTHSNBHBIX CTaEl [OPOrecca B CPAaBHEHHH ¢
IPOMBIHUICHHBIMHE CII0CO0aME IOIYYEHHS CePHON KHCIOTHL

A30T, €10 HaXoXkAeHHe B Hpupoje. ChIpheBhle HCTOYHHEKH V1A IOTYUCHHS aMMHAKa H a30THOH
KucnoTel. CBA3aHHLI a30T. TeopeTHHeCKHe OCHOBEI IOMYUCHHS COSIMHCHHI a30Ta ¢ APYTHMHA
XUMHYECCKHMHU DJIEMEHTAMHE. DHEPIreTHUYECKHE 3aTPaThl Ha MOIyYeHHE COSIUHeHHMN a30Ta.
Teopetnaeckue ocHOBE U anmapaTypHoe 0QOPMICHHE IPOIECCa CHHTE3A AMMHAKA.
TeopeTHdeckue OCHOBBL H alNapaTypHOE OHOPMIICHHE polecca monydenus cnaboll azoTHoH
KHCHOTHI O XOMOMHIPOBAHHOMY CIIOCO0Y

TeopeTr4yeckue OCHOBBI ¥ aIMIapaTypHOS OQOPMIICHHE IIPOLECCa OKMCIEHHR aMMHAKa
KHCIOPOAOM BO3IYXA.

Teoperuyeckue OCHOBEI MpOIIECCa MONYYEHM JHOKCHIA a30Ta | €ro JUMepa B IIPOH3BOJCTBE
a30THOH KHCAOTHL. AmIaparypHoe odOopMICHHE.

TeopeTnueckne ocHOBBI M ammapaTypHoe oQOpMIleHHe [PONECca NOTTOMIEHHS HHUTPO3HEIX
razoB BOAOH.

Teoperuueckue ocHOBRI H ammapaTypEoe O(OPMIEHHE Mpolecca HPOH3BOICTBA A30THOH
KHCTIOTBI TIPSMBIM CHHTE30M.

Jlaboparopubiii cnocol MOMyYeH¥s a30THOM KHCJIOTBL AHATMTHYECKas ONEGHKa OOIero
COOTBETCTBUSL M DPasiW4usA B MPOBENEHHH OTASABHBIX CTafmil mnporiecca B CPABHEHHH C
TIPOMBIIIEHHBIMH CHIOCO0AMH ITOTYYeHHS Q30THOH KHCIOTEL

Konuenrpuposanue pasbapneHHoH a30THOH KHCAOTHL. [IpUHIMMHATEHEIC DasiHums H
COOTBETCTBHE OTACHBHBIX CTaAud B MpOHEccax ITONYYEeHHS a30THOH KHCHOTHI Mo
KOMOHHHPOBAHHOMY CIIOCOGY M IPIMBIM CHHTE30M.

Teopernueckre OCHOBEI M ammaparypHoe OQOPMIEHHE I[PONEcca NOMY4eHHS AMMHAYHOH
CEIIHTPHL.

TeopeTnueckre OCHOBEI ¥ arniapaTypHOe 0OPMIIEHHE ITPOIECCa HONYYEHHS MOYCBHHEL
TeopeTndeckue oCHOBB ¥ ammapaTypHOS O(hOpMIIEHHE OPOU3BOACTBA IIPOCTOrO M IBONHOTO
cynepdocdara. Ilonysenne cympdara aMMOHHS — cXeMa TabOpaTOpHOH YCTAHOBKH, METONUKA
BBITOTHEHHS,

Cunukatel. Buibl, XUMHYECKHE COCTaB, CBOWCTBA CHIMKATHBIX MATEPHATIOB, CHIPHEBBHIE
HCTOYHWKH I/ NPOH3BOECTBA, 3HAUCHAC B HAPOIHOM XO3siCTRE.

Kepamuxa. Buarr. TexHomorusa Npon3soacTsa u3ae Mil U3 KEPAaMHKH.

Kupriry. TexHOTOTHA H3TOTOB/IEHHS, 060pYIOBAHME, BHIL KUPIHYHBIX H3/IIHI.

Crexno. QU3MKO-XHMIYECKIE OCHOBLL H AllaparypHoe o(OpMIIEHHE TTPOIECCa BapKH CTEKIIA.
CriocoOBI H3rOTORIICHAA M3METHH U3 CTEKIA..

Bsxymme. Ceppé mna npomssozcTsa. Texsonorns u obopyaoBamHe NI IIPOH3BONCTRA
U3BECTH.

lement. CpipheBble HCTOUHHKH I8 NOJYYEHHS NEMCHTA. TeXHOJNOIMYECKHE OCHOBH H
oBopynosanue. (PU3HKO-XHMHUCCKHE OCHOBBI NIPOLECCOE NPH TBEPICHHH OGETOHA, BHAHI
n3/eiHi U3 OeTOHa, NePCIEKTHREI PA3BHTHS OTPACHH.

JlabopatopHEI crocod NONYYEeHHd CTEKNA.

Onextponus. 3axonsl Papanges. DH3NKO-XHMHYECKHE OCHOBH Imponecca. Heobxommmele u
AOCTATOYHBIC YCHOBHA UL OCYLUECTBIEHHS 3ICKTponH3a. I[IpHHIHMIAAILHOE YCTPOHRCTRO
SACKTPOIHIEPA.

Teopernueckue OCHOBEI ¥ anmaparyproe OQOpPMIEHHE JNEKTPOIH32 BOIHOTO pacTeopa
XJIOPHU A HATPHSL.

Teoperndeckue OCHOBH M anmnapaTypHoe O(QOpPMNEHME 3NEKTPOTH3a PACIiABa XJIOPHIA
HaTpHs.

DNEKTPOXMMUIECKOE MNONyYeHHe AMOMHHEI. TeopeTuyeckue OCHOBHI H  anNaparypHoe
odopMIIeHHE Iporecea.
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ONEKTPOMH3 BOJHOIO DPacTBOpa XJIOpUIa HATpus B 1abopaTopHbIX yenosusx. Cxema
nabopaTopHOH YCTAHOBKU. MEKTPOXUMHYECKHE mponecchkl. MeTomuka pacuéra BLIXOHa MO
TOKY MpPY NOMYYEHHH BOAOPOJIA.

Merannyprus. CrocoGbl OpPOM3BOACTEBA METANIOB M CINaBOB. CEHIPHEBLIC HCTOYHHKH.
MecTopoxaeHHs.

Yyryu u ctane. JoMmerHEH nponecce. ITogroroBka muxTH. ArIoMepanus.

YerpoHcTeo  AoMHEL  DH3HKO-XHMHYECKHE OCHOBBI IpOIECCa. [IpOAYKTRI JTOMEHHOTO
IPOU3BOACTRA.

Teopernyeckne OCHOBLL H allapaTypHoe oQOpMICHHE MAPTEHOBCKOTO NPOH3BO/ICTRA,
TeopeTiyeckne OCHOBEI H amyapaTypHOe 0OPMICHHE (IPOLEcca IONYUEHHS KOHBEPTOPHOL
CTaJH.

Paznmuska cramm, Ilomydenue cTany B 91eKTPHYECKHX Nedax. [IpeMMyINecTBA W HENOCTATKH
PasIHYHBIX CHOCOO0B NONYYECHMS CTAIH.

Tséproe Tommmeo. Buael, 5neMEHTHBI COCTAB, IIPOHCXOX/IEHHE, MECTODOMKICHH.
VCTpPOHCTBO TONKH /i CKHTAHMS TBEPIOTO TOIUIHEA.

Kokcosanwe. Ilomrorosxa ceipps.  YeTpoMerso  kokcopo#i  Garapen.  Texmomorms
KOKCOXMMHYECKOTO IIPOH3BOICTRA.

Y aap/mMBaHNEe KOKCOBOTO I'aza M €ro mepepaborka.

Texuwueckuit aHamms TBEPAOrO TOILIHEA ~ METOMKA BEIOIHEHHS TabopaTOpHOH paboThL.
AHanurrYdeckast OIEHKa IPOH3BOACTBEA HIEKTPHYECKON ¥ TEIUIOBOM IHEPTHH, MOTYYEHHON HA
TEILIOBBIX 3JIEKTPOCTAHIHAX C albTePHATHBHEIMH CITOCOOAMI IPOU3ZBOACTBA DHEPIHIL.

Hepte w e€ s3mavemme B Hapoamom xossiicree. Coctap HedTH, €€ IIPOHCXONICHHE,
DneMeHTHBIH cocTaB. MecTopoxaenus. DKOHOMHKA.

Hoxrotoska vedru y nepepaborie. [Ipsmas ronka Hedr.

Karamitnaeckuit pudopmunr. Ou3uKo-XEMHUYECKHE OCHOBB! IPONCCCa.

Kpekunr. Teopetnieckue OCHOBEI H afiiaparypHoe o(opMIreHEE OpOLIecca.

Ileperonka nedr — cxema nabopaTOPHOH YCTAHOBKH, METOMHMKA BBIIOIHEHHS paboTeL.
Pextuduianus. YeTpoHcIBo # IpHHLAT paboTsl PeKTHOHKAIHONHON KONOKHEL

OcuoBHol opranmueckuil cunTes. CBssh ero ¢ HeTenepepabaTbIBarOMIEH B KOKCOXHMHUECKOT
IPOMBIILICHHOCTEIO. [IpOM3BOACTRO BOXOPOIa, CHHTE3-Ta3a KOHBEPCHE] MeTaHa.
Teoperuyeckue OCHOBE! i annapaTypHoe 0GOPMIEHHE IPOH3BOCTEE METAHOMA.
Teopernueckne OCHOBEI W ammapaTypHOe O(OPMIEHHE NPOU3BOACTBA STHIOBONO CHHPTA M3
HHIIEBBIX IPORYKTOB. [Tonydenye aTan0a THAPOIH3OM JIPERECHHEL

TeopeTnueckue OCHOBBI M ammaparypHoe O(OPMIEHHE NPOM3BOLCTBA DTHIOBOTO CIvipra u3
ITHIIEHA.

Hpomsimaenssie  criocofbl [ONYYCHHS YKCYCHOH KHCAOTHL. T€ODETHUCCKHME OCHOBBI K
annapaTtypHoe oopMIeHHE.

Teopernyeckue OCHOBEI H armaparypHoe oQOpMIIEHME IIPONECCA IONYYECHUS YKCYCHOH
KUCJIOTEI U3 KapOuaa Kanblus B 1ab0paTOPHEIX YCIOBHAX.

Teopetuueckue OCHOBEL K alapaTypHOe 0hOPMICHHE MPOIEcca HIPOK3BOICTEA MOMUDTHIICHA,
Teopernueckne OCHOBRI ¥ amapatypHoe oQOpMIEHHE TPONECCA  [POU3BOACTBA
TOJMIIPOTHIICHA,

[TponsponcTBo mracTMace.

Huponus  apepecussl B naboparopHEIX  yerosusx TIpOAyKTH neperonxkd. Meroymka
BBLIIIONMHEHHA paboThI.

Kontpons u aproMaTHueckoe perynupoBaHHE IapaMEeTPOB TEXHOIOTHYECKHX IPOLIECCOB
(TeMmeparypa, 1aBIeHHE, KOHICHTPALMY PEAreHTOR M MPOXYKTOB). Henomszyembie mis stux
LeTel yCTpoHcTRa, IpuGOpsI, 060PYIOBAHNE B IPHEIIAI HX ACHCTBHI.

8.4. Hpumepor mecmos.

1. Cpedu npusedennvix ceoiicms MAMepUaNa yKaxcume me, KOMOPble XAPAKMEPUIVION €20 KaK

CHIEKRO!



1 -~ Mexanmyeckas TTPOYHOCTS, HOPMAIBHAS ['YCTOTA, CPOKH CXBATBIBAMUS;
2 — MEKpOCTPYKTYpa, HOPHCTOCTh, MEXaHHYeCKas IPOTHOCTE, TOTHOCTE dopm;
3 - IIAaCTHYHOCTS, TTOPUCTOCT, amophHad pasa B coveranum ¢ rasoobpasHoit daszoit;
4 -~ amoptuas baza, XPYTIKOCTb, MEXaHHYeCKAs IPOYHOCTS, TBEPAOCTE.
2. Cpedu npugedenmvrx BEUICCIE VKAJICUME 27106HbIE cmexnoobpaszosameniy
-8i02;2-Ca0; 3 - Al203; 4 - CaF2.
3. tna kaxux yenedi s cocmas CIEKONBHOU WIUXINbL UTU CIERTOMACCH] neoaemcs cmexonvubli 6oif
I — nna yexopenus BAapKH CTEKNA; 3 — st obecBeynBan s CTEKIIa,
2 ~ 14 MIOMYYeHNA BEeTHEIX CTEKOJL; 4 -~ JUI YIPOYHCHHS CTeKa,
4. YeTpanenwe nnn ocnabienue TCPMOYIPYIUX HANPSKCHHIE B CTEKIIE A0CTUTaeTes
- I'OMOTeHH3anHe CTCKJIOMACCEH]; 3 — 3aKaikoi CTERJIA;
2 — omxuroM CTeKna; 4 — cryakoi CTEKIIOMACCH].
3. B pesynomame HAZPeeanusa 6 wiuxme cravang obpasyiomes
! — cumukate! i crexnomacca OJTHOBPEMEHHO,
2 — crexnoMacca Hotom CHIIHKATE],
3 ~ CHIHMKATET 10TOM CTeKIIOMacca;
6. Cpemm NpHBENCHHBIX CBoOficTs MaTCpHand yKaKHTe Te, KOTOpHie XapaKTepH3YIOT €ro Kak
KepaMUYeCKHII;
I — Mexanwgeckag [TPOYHOCTE, HOPMANEHAS IYCTOTA, CPOKH CXBaTHIBAHMAS,
2 — MuKpOCTPYKTYpa, HOPUCTOCTD, MEXaHWYECKas MIPOUHOCTE, TOUHOCTS thopwm;
3 ~ maacTHYHOCTE, HOPHCTOCTS, aMmophHast daza B coueTarmy ¢ razoobpasnoi dazoii;
4 - aMopdHas dasa, XPYIKOCTB, MEXAHIYECKas IPOTHOCTS, TBEPAOCTE.
7. Kaxue xepamuuecrie MAMEPUALLL OMHOCAMCA K OZHEYNOPHBIM.
1 - ¢ BrICOKOI KHC/I0TOYCTOHIHBOCTEIO,
2 - ¢ remmeparypoit OTHEYIIOpHOCTH Bhime 15700C;
3 — ¢ BHBKOI HOPHCTOCTBIO ycpenka;
4 - ¢ TeMuepaTypoll crexamms BeIfIe 14000C.
8. Kakoso maxcumanvuo donycmumoe cooepaicanue Jomennozo CPAHYAUDOGUHHO20 wWnaKg &
uthakonopmnanoyemenme coziacno I'OCT:
1-20%3-409%
2-60%4-80%
9. [na wezo 6 cocmag YeMenma npu nomone egodam 08Y800HbLIT 2unc:
- UL SKOHOMMH KJIAHKEPa; 3 - s YCKOPEHHA TBEPACHUS,
2 - nna perynuposanus CXBATBIBAHAS; 4 - JUIS YCKOPEHHSA CXBaTLIBAHUS.
10. IIpu moxpom cnocobe APOU3E00CmEa nopmaandyesenmusi; KIUHKep nomyqaiom obaicuzom -
| - B waxtaex Hevax; 3 - B JUIHHHELX BPANIAYOMINXCS Heyax;
2 - Brewax ¢ KOHBeliepren KalTbIMHATOPOM; 4 - B eyax ¢ AcKapbOHU3aTOpOM.
11. B kavecmee SAnonHUmeEns Ons Menkoseprucbx bemornoe UCROTBIVION
1 - rpaswuit; 3 - meGemns tpakuui 5-10 MM;
2 - mecok; 4 - FalabKY.

KombunppoBanuLii criocos ROTY4CHHS Clrabol a30THON KUCIOTLL
. Crenwamsnas oumcrxa 0OXHUIOBOro rasa B IPOU3BONCTBE CEPHOM KHCHOTH KOHTAXTHBIM
crocoboM. Yerpoiicrso NEKIPOPHUALTPOB U IPOMEIBHELX barmer,
7. llpomseopctBo  xmMuyeckux BOTOKOH.  Mx  gmaccubuxanms, CTaJIMH  mponecca
IIPOH3BOACTBA, IPHMEHEHHE,
8. Tlpomsronerso KOHIICHTPHPOBAHHON A30THOM KHCIOTH OPSIMBIM CHHTE30M,

1

2

3

4. llpamas ronxa medru,
5

6



9. BromnaBka cTaTH B MapTeHOBCKHMX meyaxX. DH3MKO-XHMHYECKHE OCHOBLI MAPTEHOBCKOTO
HPOU3BOICTRA.
10. IIpoH3BOACTBO ITUIOBOrO CHUPTA MHAPOIMIOM APEBECHHEL
11. VYcrpoiictro nomMHEL PH3HKO-XUMHEYECKHE OCHOBBI JOMEHHOIO IPOH3BOJICTBA.
12. llpou3soAcTBO CepHOM KHCIOTHI IO CIoco0y «MOKPOTO KATamH3am.
13. DnexTponn3s BOAHOTO paciBopa Xiopuaa Harpud. TeopeTHdeckre OCHOBEHL AIfaparypHoe
othopMIeHue Ipoecca.
14. Teopermueckue OCHOBBI H annapaTypHoe oQOpMIICHAE IPOIEcca CHHTE3a aMMHaKa.
15. Teopernueckue OCHOBRI M aumaparypHoe odopMmieHHe npouecca MPOM3BOACTEA
aMMHaIHOH CeMuTPLL.
16. Baxyme pemecrea. IIpoM3BOACTBO M IIPHMEHEHHME H3BECTH H IieMeHTa. MH3mMKO-
XMMHYECKHE OCHOBBI TIPOLIECCOR.
17. HpoussoncTeo kuprnuya (CBIPLE, HOArOTOBKA, OGKHUT, BAJIEL, CBOHCTBA).
18. Karammruueckuit pudopMunr,
19. Kokcopanue kamenmbix yriredl. IToxroroeka muxTEL YCTpoHcTBO 6arTaped KOKCOBBIX
Ireyen.
20. Y rapnuBaHHe IPsSMOTO KOKCOBOTO Ta3a.
21. Cpipp€ u ero noAroToBKa B IPOU3BOICTEE CEPHON KHCIOTEL
22, Hpou3BOACTRBO METAHOIA,
23. ITpomsBonacTBo crexia. ChIphE, COCTAB, CBORCTRA, QHINKO-XHMHUYECKHE OCHOBLI npouecca
upoussoacTBa. CriocoObl NOXYICHUS W31 U3 CTEKIA.
24. osryyenne alleTHNICHA B IPOU3BOACTBE YKCYCHOH KHCTOTEL
25, Tlpon3BoaCTBO MPOCTOTO | ABOHHOTO cyrnepdocdara.
26. TeopeTudeckue OCHOBEI U aliapaTypHoe oQOPMIEHHE IPOLECca MOINOIEHU CEpHOTO
aHI'HIpH/Ia B KOHTAKTHOM CcHocobe IMOTYYeHHA CePHOH KUCIOTEL
27. Konpepcus MeTana.
28. TeopeTryueckue OCHOBH H allIapaTypHoe 0QOPMICHEE IPOIecea TOTYUCHIN METAHOA.
29. Teépnoe Tommpo. DNEMEHTHBIH COCTaB, CBOHCTBA. YCNOBHS COKMI'aHWA.  YCTPOHCTBO
TOIKHA, [lpenMyInecTBa # HEIOCTATKH.
30. T'azoobpasnoe Tommpo. Cocras, CBOMCTBA, TNPEHMYINECTBO HCHONB3OBAHUS Ifo
CPaBHEHHIO C TBEP/IBIM TOILTHBOM.
31. Bumsl TBEpmoro TornmBa M uX npoucxoxmende. Hedrs u ef Hasuauenwe. Bakueiimme
yrJie- ¥ He(pTeHOCHEIE paitoHEl. [lepcnekTUBEl JalbHeRmero HCHoMb30BaHHS.
32. OGoramenue coipbs. noTanms, YeTpolicTRBO W IPUHIKT AeHCTBAS BIOTALMOHHEIX MATIYH
Ou3HKO- XHMHYECKHE OCHOBBI MIPOIIECea.
33. Buzpl cpippa. TlomroToBKa MUHEPANTbHOTO CBIpBS K Hepepaborke. ArnrapatypHoe
odopmienne.
34. llomyyeHne amIOMIHIS SIEKTPONH30M.
35. Anmapatypsoe odopmiienre nponecca, PUIHKO-XHMAYCCKHE OCHOBDL.
36. Karamutugeckul KpexkHHr He()TEIPOIYKTOB.
37. Kucnopoano-KOHBEPTOPHBLE CHOCOG NPOU3BONCTBA CTanmy. TeOpeTHYeCKHe OCHOBHI H
anmnapaTypHoe 0QopMICHHE NPOIEcea.
38. Ouetika  5hGEKTUBHOCTH MPOLECCOB  (CTENEHb M3BICUEHHS, CTEHEHb OGOIAMEHHA,
NpeBpalieHuA, KONTAKTHPOBAHHS, BEIXOI IIPOAYKTA).
39. KOHTPOJIB 1 aBTOMATHYECKOE PETYIHPOBAHHE XHMHAKO- TCXHONOTHYECKHX [EPOLECCOR.
40. 3Hauenne BOILI B HAPOLHOM XO3sMcTe. XApAKTEPHCTHKA NPOMBILUICHHEIX U [HTHEBEIX
BO/I.
41. Ilpusnun DPEMEHCHHA KATATM3ATOPOR M YBEIMYSHNE IOBEPXHOCTH COMPUKOCHOBEHMS (a3
IJI% YCKOPEHHS XMMHYECKOR peakiuu.
42. llpoxykrel nepepadoTky HedTH M HX KPATKax XapaKTePHCTHKA.
43. bopeba ¢ HAKMIBK B IPOMBILIIEHHOCTH.
44. 3ajnauy Kypca IPHKNAJHON XUMHHK B MIOAYOTOBKE YIHTES XHMHUH.



45,
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Bpemennas sxECTKOCTS BOIBL B COCO0L! €8 YCTPaHEHH.

TIpHHITIB! XMMUYECKOH TEXHONOTHH (KOMIUIEKCHOE HCHONB3OBAHUE CHIPBA, MPOTHBOTOK
IpH TeIIOOOMEHHBIX TIpolleccaX, 0OOPOTHOE BOZOCHAGMKEHME H Ap.) C HPHBCACHHEM
KOHKPETHBIX IPHMEPOB U3 M3BECTHLIX HPOU3BOACTS.

HpuHIMGBL  XHMHYECKOR  TEXHOJNOTMHM  (HENPEPEIBHOCTh HPONECCOB  IPOH3BOACTEA,
paspenenue Ipouecca Ha CTIHH H Jp.) C NPHBEJCHHEM KOHKPETHBLIX HPUMEPOB H3
H3BECTHBIX IIPOM3BOCTE.

Hocrostuas xECTKOCTS BOML M CHOCOOB! €€ yeTpaHeHHsa. OWHCTKA HPOMBILLICHHbIX
CTOYHBIX BO.

IIpon3BOAUTENBHOCTS H HHTEHCHBHOCTH IPOLIECCE, ANNIAPATa, MOLHHOCTD.

Hoaroroka chIpss K nepepaboTke — MOCHEIOBATEILHOCTS TEXHOTOTHUECKHX ONepaluil 1
IIPUMEHACMbIE MAMIMHEL H AlITIAPATHI.



Pa6oyas nporpaMma yueSHOH JMCUMINHHEBL COCTABICHA B COOTBETCTBHH C YUeOHBIM IUIAHOM,
deneparbHLIM TOCYAPCTBEHHEIM 00pa30BATENLHBIM CTAH/IAPTOM BEICHIETO
apotheCcCHOHANLHO0 00pasoBaHus Mo HanpasieHuio noaroTosku 44.03.05 [lenarorudcckoe
ofpazosarne. [Ipodumn noarorosxy: Buomoras 1 XuMus.

PaGouyro nporpammy cocrarun: Manunkuit Anexcedl EBrenbesud, K.T.H., JOHCHT Kadenpsl
XUMUH K MeTORuKH ofyuenust xumun TITIY 2 ==
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Pabouas mporpamma yqeCHON IMCHUILTHHBL yTBEPKACHA Ha 3aCe/AHUM Kadempsl XHMEHK
METONHKH 00yUEHHS XHMUH:

1ipotokon Ne i’i__ or «% 'y 2 2015 roza.
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3aB. Katenpoi Pl 7 HBanunxuit ALE.
(HOOIHCE)

Pabouas nporpamma yueOnoN aucuummBnl  oxo6peHa METOOMYEcKol Kommccueil Bmomoro-
XMMHYECKOro akysapTera:
‘;;} m
oporokon Ne 7 or« ¥ » &2 2015 roga.
y S Al
Ilpencenarens Metomiueckol komuecH BXP — . / Kuszera E.IL
(moanuck)




