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1 eab AUCUUMIAHBI

B pesynpraTe OCBOEHHS MAaHHON JUCHUIUIMHBI Yy OOy4aromerocs JMOJDKHBI OBITh
c(OopMHpOBaHBl KOMIIETEHIIMM OCHOBHOW Mpo(decCHOHaNbHON 00pa3oBaTeNbHON MPOrpaMMBbI
OakanaBpuara:

[IK-2

1.1 ®dDopmupyemMbie KOMIETCHIMH, HHIUKATOPbI T0CTHKECHUSA
KOMIIETCHIUI1, 3HAHUS, YMECHUH, HABBIKH

Tabmumma 1 — MTHAMKaTOpEl JOCTIKCHIS KOMIICTSHITHH, (OpMUpyeMbIe TUCITUILTHHON

Koo u WNHukatopsl 3HaHus, ymMeHus, HaBbiku (3YB), dopmupyemsbie
Ha3BaHME JOCTUKEHUS JTUCIUILINHOMN
KOMIIETEHI] | KOMIETEHIUH 110
1505 OIIOII
[IK-2. I1IK-2.1 3naer 3Haer:
CriocobeH | CTpyKTypy, COCTaB U | - pyHAaMEHTaIbHbIC 3aKOHBI, SIBJICHUS U MPOLIECCHI,
OCBauBaTh U | TUIAKTUYECKHE U3y4aeMble XUMHUEH;
UCIIOJIb30BA | €IMHULIBI IPEIMETHOM | - KJJACCUUECKHE U COBPEMEHHBIE METO/IbI aHAIM3A
Th obsacti Xumus. BEIIIECTB.
teopernuec | [1K-2.2 Ymeer - crienuPUUECKyI0 XUMHYECKYIO TEPMUHOJIOTHIO;
KHE 3HaHMUS | OCYIIECTBJISATH OTOOP | - METOJMKH BBIIOJIHEHMS 1a00paTOPHO-IIPAKTHUECKUX
U yueOHOTO U DKCIEPUMEHTAIbHBIX XUMUYECKUX MCCIIEOBAHM.
IPAaKTUYECK | COAEPIKAHUS YmMmeer:
W€ YMEHHUS | IPEIMETHOM 00JIaCTU | - IOCTYIHO OOBSCHATH OCHOBHBIE XUMUYECKHE
Y HaBbIKU B | XUMHUS VIS €T0 TEPMUHBI, IOHATHS U 3aKOHbI, aCCOLIUUPOBAHHBIC C
IPEIMETHO | peanu3alyu B 00JIaCThIO U3YUYCHHUS;
i obnmactu | pa3nuuHbIX (hopmax - HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS B
o o0y4eHus B npodeccuOHaTBHON 1eATEIbHOCTH;
npopuIIo COOTBETCTBUM C - IUTAHUPOBATh BBINOJIHEHUE Ja0OpaTOPHO-
"Xumus" tpeboBanusaMu PI'OC | MpaKTUYECKUX U IKCTIEPUMEHTAIBHBIX XUMHUUECKUX
npu 00. HCCIICIOBAHHIL;
peleHnmn I1IK-2.3 Baageer:
npodeccuo | JlemoHCcTpHpyeT - OCHOBHBIMU XHMHUYECKUMHU U (PU3HUECKUMU
HaJIbHBIX HaBBIKH MOHSTHUSMHM, 3HAHUSAMU 3aKOHOMEPHOCTEN
3aja4 UCIIOJIb30BAHUS B XMUMUYECKHX MPOLIECCOB U SIBIICHUI;
npogeccuoHaNTbHON - crier (UKo METOIMK BBIMOJIHEHUS 1ab0paTOpHO-
o0pa3oBaTenbHON IIPAKTUYECKUX U HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM.
JESTEIbHOCTH
CHCTEMaTU3UPOBAHHBI
X TEOPETUYECKUX U
MPAKTUYECKUX 3HAHUI
XMMHUYECKHUX HaYK.




2 OO0béM U TPYAOEMKOCTh JUCUUILJIMHBI 10 BUAAM Y4eOHbIX 3AHATHH.
(opMBI IPOMEKYTOUYHON ATTECTALUH.

Ta6muma 4 — O0beM U TPYJO0EMKOCTh JUCITUTIIIMHBI 110 BUJIaM y4eOHBIX 3aHATHI

O06BEéM yacos o hopmam

OOwias TpyJ0eMKOCTh M BUABI Y4€OHOH padOTHl MO AUCLUILIMHE, 0ByuCHUs

MIPOBOAUMEIE B Pa3HBIX (hOpMax
P P dop 10](0) 0390 300

1. O6mas Tpya0EMKOCTh AUCLUTITHHBI 288

2. KonraktHas paborta oOywarommxcsi ¢ mpenojaBareneM (Io 144
BHUJaM Y4eOHBIX 3aHSITHIT) (BCETO)

AynutopHas padota (Bcero): 144

B TOM 4YHUCIIC:

JIEKITUHA 60

MMPAKTHUYCCKUE 3aHATHUA, CEMUHAPBI

MPaKTUKYMBI

J1a0opaTopHbIe PabOTHI 84

B UHTEPAaKTUBHOHU (popme

B AJICKTPOHHOM hopme

Bueayauropnas pabota (Bcero):

B TOM 4YHCJIC WHIWBHIyallbHass paboTa oO0ydJaromuxcs C
MperoaaBaTeIeM

MMOAFOTOBKA KypCOBOM pabOThI /KOHTAKTHAs paboTa

TPyNIOBasi, WHAWBHUIyadbHAas KOHCYNbTAIlUS ¥ WHBIC BUJIBI
y4eOHON JesTeNbHOCTH, MPeAyCMaTPUBAIOIINE TPYIIOBYIO WU
WHIMBUIYaIbHYIO paboTy 00ydaromuxcs ¢ mpernoiaBareieM

TBOpUECKas pabora (3cce)

3. CamocrosTenbHas paboTa 00yJaroIuxcs (BCero) 108

4. IIpomMexyTouHas aTTecTanus 00y4aronerocs —
3auér (8 cemectp)
3auér (9 cemectp)
Ox3ameH (10 cemectp) 36

3. Y4eOHO-TeMaTH4eCKHil IVIAH U CO/lePKaAHMe TMCHMIIINHBI.

3.1 YueOHO-TeMaTHYeCKHUIl IUIAH
Tabmuma 5 — YueOHO-TeMaTHuecKuii TIaH O9HOU (POpMBI 00yUeHUS

Norr/

Pasensl U TeMbl TUCUUTLINHBI OO0mas TpynoeMKOCTh 3aHATHIA (4Yac.) Dopmbr!
10 3aHATUIM [TPYAOEM] 0D0 | 300 TEKyLIEro

''VO — yerneni onpoc, YO-1 — cobecenoanue, YO-2 — komnoksuyM, YO-3 — 3ader, YO-4 — sk3amen, 1P —
nuceMeHHas pabota, [IP-1 — tect, [TP-2 — kouTponbHas pabora, [IP-3 — acce, [IP-4 — pedepar, [IP-5 — kypcoBas
pabora, [TP-6 — HayuHO-y4eOHBIi oTueT no npakruke, [IP-7 — otuer no HUPC, N3 — nnnusuayansHoe 3aganue; TC
— KOHTPOIIb C MPUMECHEHUEM TEXHUYECKUX cpencTB, TC-1 — kommbroTepHOe TectupoBanue, TC-2 — yueOHbIC 3a1a4W,
TC-3 — KOMILUIEKCHBIE CUTYallHOHHBIE 3a1a4l
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AynuTopH. AynuTopH.
sanstust | CPC aastust  |CPC
JIEKII. |l'[paKT. JIEKIL. |l'[paKT.
8 cemecTp
1 | Xapakrepuctuka BakHelmmx | 18 6 8 4 YO-3, TIP-5,
IIPOM3BOJICTB u aImnaparos. TC-2
CoBpeMeHHbIE TpeOOBaHHS K
XUMHYECKAM TIPOU3BOICTBAM.
OYnCcTKa TPOMBITIIEHHBIX BEIOPOCOB.
2 | Xumust w  oHepretmka.  Ceippe. | 18 6 8 4 YO, VO-3,
Oueprus. Bona. I1P-5, TC-2
3 XumMusi U HOBBIE  MaTEpHUaIbL. 18 6 8 4
TIpor3BOACTBO MOJIMMEPOB.
4 XuMusT W cO3MaHWe  MPOIyKTOB | 18 6 8 4
MATAHUSL.
3a4ueT
HNTOI'O no cemectpy 72 24 | 32 | 16
9 cemecTp
5 | IIpousBoncTBo MUHEpanbHBIX | 34 8 12 | 14 VO-3, IIP-5,
yIO0OpEHHIA. TC-2
6 | DnekTpoxumms. 38 10 14 14 VO, YO-3,
I1P-5, TC-2
3auér
HNTOI'O no cemecTpy 72 18 | 26 | 28
10 cemecTp
7 | IlpoGneMsl HampasiieHHOro cuHTe3a | 108 | 18 | 26 | 64 YO-3, IP-5,
MIPAKTUYECKU BaXKHBIX MTPOAYKTOB. TC-2
DK3aMeH 36
NTOI'O no cemectpy 144 | 18 | 26 | 64
BCEI'O | 288 | 60 | 84 | 108

3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI

Ta6muma 6 — ConepxaHue AUCITUTUTHHBI

Ne Haumenosanue

Conepxanue
n/n | pazaeja JMCHUNJIHHBI

1 | Xapakrepuctuka
BaXHEUIINX
MIPOU3BOJICTB u
anmnaparos.
CoBpemMeHHbIE
TpeGoBaHuUs K
XUMHYECKUM
MIPOU3BOJICTBAM.
Ouncrka
MIPOMBILIIEHHBIX
BBIOPOCOB.

CoOeporcanue 1eKYuoHHo20 Kypca

1.1. | Xumuyeckoe | YyeHne 0 XMMUYECKOM TMPOU3BOACTBE. XUMHUYECKasi TEXHOJIOTHUS.
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Ne | HammeHoBaHme
Conep:xxanue
n/m | pazaea JUCHUNIHHBI
MPOU3BOACTBO OCHOBHBIE  3a7a4M, peElHIaeMble XHUMHUYECKON TEXHOJOTHEH.
OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKOW TEXHOJIOTUH.
1.2 | XuMmudeckue mpouecchl | XMMHUYECKHUE MPOLECCHl U PEAKTOPbI, XUMHKO-TEXHOJIOTHYECKUE
U PEAKTOPbI, XHUMHKO- | CHCTEMBbI
TEXHOJIOTHYECKHE
CUCTEMBI
1.3 | OcHOBBI CoBpeMeHHble TpeOOBaHMA K XMMHUYECKHMM IPOU3BOJCTBAM
MIPOMBILIIEHHOM HKOHOMHUYECKOTO, CTPYKTYPHOTO M HKOJOTMYECKOTO Xapakrepa.
9KOJIOTUU OuncTKa NPOMBIIIEHHBIX BBIOPOCOB.
Tembl npakmuyecKux/ceMuHapCcKux 3aHamull
1.4 | Xumnueckoe YyeHue 0 XUMHYECKOM ITPOU3BOACTBE. XUMHUYECKaAsA TEXHOJIOTHS.
MPOU3BOACTBO OCHOBHBIE  3a7a4M, pEUIaeMble XHUMHUYECKON  TEXHOJOTHEH.
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKOW TEXHOJIOTHH.
1.5 | Xumudeckue mpouecchl | XMMHUYECKHUE MPOLECChl U PEAKTOPBI, XUMHKO-TEXHOJIOTHYECKUE
U PEAKTOPbI, XHUMHKO- | CHCTEMBbI
TEXHOJIOTHYECKHE
CUCTEMBI
1.6 | OcHoBBI CoBpeMeHHbIE TpeOOBaHUS K XUMHYECKHM TPOU3BOJICTBAM
MIPOMBILIIEHHOU HKOHOMHUYECKOTO, CTPYKTYPHOTO M HKOJOTMYECKOTO Xapakrepa.
9KOJIOTUU OumncTKa NPOMBIIIEHHBIX BEIOPOCOB.
2. | XuMusi M DHEPreTHkKa.

Cripbe.
Bona.

OHeprusl.

Cooeporcanue 1eKkyuoHH020 Kypca

2.1 | Ceipbe, 3HEpTHSL Coippe, sHeprus, Boaa. lloaroroBka cwIpbsi K THepepabOTKe.
DHepreTuka, Crioco6b1  oboramenust coipbi. ObopynoBanue. IlokazaTtenu
YTUIM3alKs TEIJIOBOM | OmeHKH 3(()PEKTUBHOCTH KauecTBa 00OTaIeHUSI.

SHEPTUM B XMMUUYECKUX | DHEPTreTUKa, YTWIM3alUUi TEIJIOBOM DJHEPrud B XUMHUUYECKHUX
MIPOU3BOJICTBAX. npou3BoACTBaxX. IlepcrekTHBBl BBIPAOOTKU JJIEKTPUYECKOW U
TEIJIOBOM HEPTUH, OLIEHKA 3al1aCOB U HOBBIX HCTOYHUKOB.

2.2 |Bo3gyx W Boja Kak | 3HaU€HHUE BOABl B IPOU3BOACTBE MPOAYKTOB XHUMHYECKHX
CBIPBE ISl XUMUYECKOH | mpeanpusaTuii. TpeGoBaHus, MpeabIBIsieMble K KAYeCTBY MUTHEBON
MPOMBILIIIECHHOCTH U TexHHueckoil Bonbl. JKecTtkocTh. BomomoaroroBka, OudMCTKA.

bopb0a ¢ HAKUIBIO B TPOMBILLIEHHOCTH.

Temvl npaKmuyeckux/ceMuHapcKux 3aHamuil

2.3 | XapakTepucTuka XapaKTepUCTUKA ChIPbs,, TMPUHIUIBI O0OTAIIEHUsI, KOMILJIEKCHOE
CBIPBS, NPUHIUIIBI | UCIIOJIb30BaHUE
oOoranieHus

Temvl 1abopamopuwix pabom

2.4 | AHanmu3 W HOATOTOBKA | AHAaIU3 U IIOATOTOBKA TEXHUYECKOM BOJIBI
TEXHUYECKOU BOJIBI

2.6 | XKecTKocTb BO/IbI OnpeneneHne KECTKOCTH BOJIbI U €€ yCTpaHEHHE

2.7 | I'panynomerpuueckuii | ['panymoMeTpudeckuii aHaau3 U GIoTaIus TBEPAOTO ChIPhS
aHaIu3
u QuoTtanus TBEPIOTO
CBIPBSI

3 | Xumns " HOBBIE
MaTepUaIbl.




Ne | HammeHoBaHme
Conep:xxanue
n/m | pazaea JUCHUNIHHBI
[IpounsBoacTBo
MOJUMEPOB. XUMUSA U
CO3/1aHHE  TIPOAYKTOB
MUTaHUSL.
[IpousBoacTBo
MUHEPAITBHBIX
ya0OpeHui.
DIEKTPOXUMUSL.
3.1 | Xumus Hu HoBbIC | [IpoGnembr MarepuanoBeacHus. MetammoeaeHue. OnpeneneHue
MaTrepHuabl NOHATUA «MaTepuanbl». COOTHOLIEHHWE TMOHSATUU «BEUIECTBOY,
«Marepuamy, «uznenue» (KOHCTpyKIus). MarepuanoBeneHue,
sTambl cTaHoBNeHUs. Knaccudukaius matepruanoB. XUMUYECKUE U
¢usznueckre OCHOBBI HU3YYEHHUS, CO3/IaHMSI U OKCIUTyaTalluH
MaTepuaioB (MOHATHE O (U3MKE M XHWMHUU TBEPAOrO Tena,
KPUCTAUUTOXUMHUU, METOoAaX (U3UKO-XUMHUUYECKOTO aHajau3a).
[IpoGiiema co3maHusi MaTepuajoB C 3aJaHHBIMU CBOWCTBAMHU U
HampaBjIeHUs €€ pelleHus. Poiib OTEUeCTBEHHBIX YUYEHBIX-
XHUMHUKOB.
3.2 | IlonumepHbIe CoctaB u ocHoBHble cBoiicTBa BMC, knaccu¢ukanus, (uszuko-
MaTepHUabl XMUMHUYECKHE OCHOBBI IOJIYYEHHUS, OCHOBHBIE CLIOCOOBI MOJTYyYCHHUS
3.3 | Ilpou3BoacTBo [IpousBoncTBo BaXHEHIINX MOJIUMEPHBIX MaTEpUasIoB.
BaKHENIINX [IpousBoacTBO MONMMEPOB — TOJMATWIEHA, IOJMIIPONUIIEHA,
MOJINMEPHBIX 1acTMacc.
MaTEpUaJIOB
3.4 | Texnonorus Mertoap! pukcanuu atMocepHOro a3ora, TEXHOJIOTUS aMMHUAKa U
CBSI3aHHOT'O a30Ta A30THOW KHMCIIOTHI
3.5 | IlpousBoactBo cepHoii | CBOICTBA, MPUMEHEHUE U CHOCOOBI TOMYYEHUS, MPOU3BOJCTBO
KHCIIOTBI CEpPHUCTOTO Ta3a, KOHTAaKTHBIM Crmoco0 TMOJIyueHUs CepHOMU
KHCJIOTBI
3.6 | MunepanbpHbie conmu U | [[puMeHeHHME MUHEPATBHBIX coyiei u ynoopenuid. Knaccudukanus
ynoOpeHus MHUHEpaJIbHBIX  yaoOpeHuid.  [Ipom3BOACTBO ~ MHHEpaIbHBIX
ynoopeHuii. IIpou3BOACTBO aMMHAYHON CEIMTPHI, MOYEBHHBI,
cynepdocdara. TexHonornyeckoe ohopMICHUE MPOLIECCOB.
3.7 | DNEKTPOXUMHUYECKHE DIIEKTPOXUMHUS. Teopernueckue OCHOBBI. VYcerpolictBo
IIPOU3BOJICTBA AIIEKTPOJIN3EPOB JUIS OTYUEHUS AIFOMUHHUSA, JIEKTPOJIN3a BOJHOIO
pacTBOpa M paciuiaBa XJIOpHIa HATPHUSL.
Tembl npakmuyecKux/ceMuHapCcKux 3aHamull
3.8 | Xumus u HoBble | Knaccudukanms matepuanoB. XuMudeckue U (U3NUYECKUE
MaTepuaibl OCHOBBl M3YyYEHMS, CO3JaHMsl U DKCIUIyaTalluM MaTepuasioB
[IpousBoacTBo (moHsiTHE O (PU3MKE M XUMHUU TBEPAOTO Tejla, KPUCTAIUIOXUMUU,
BAKHEHUIIINX MeTogax (U3MKO-XMMUYECKOoro ananuza). lIpobiema co3maHus
MTOJINMEPHBIX MaTepHaloB C 3aJaHHBIMU CBONCTBAaMHM M HaIpaBJIeHHUS €€
MaTEepUaJIoB pelieHus.
[IpousBoacTBO BOKHEHIINX MTOJTUMEPHBIX MaTepHaoB.
[IpousBoncTBO MONMMEPOB — TOJMATWIEHA, IOJMIIPONUIIEHA,
IJ1aCTMacc
3.9 | MunepanpHbie conmu u | [IpumeHeHHE, TPOU3BOACTBO MUHEPATLHBIX COJCH M yI0OpEHMUIA.
yaoOpeHus Pemenue 3amauy.
DIEKTPOXUMHUECKHE ONEeKTpoaN3 BOJHOIO PACTBOpPA M paciulaBa XJOpUAAa HaTpPHUS.
MPOU3BOACTBA Penrenue 3amau.
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Ne
n/n

HaunmenoBanue
pa3aesia JUCUMILIIHHBI

Conep:xxanue

Temvl 1abopamopuwix pabom

3.10 | Ilomyuenue  mutpara | IlodydyeHune HUTpaTa aMMOHHMS U Cyibpara
aMMOHU4 U cyibdaTa aMMOHUS
aMMOHUS
3.11 | [lonmyyenne wu ananu3 | [lomyueHnue u aHamu3 nBorHOTO cynepdocdara
JIIBOMHOTO
cynepdocdara
3.12 | [lonyuenue ITonyyeHue CHHTETUYECKON COJITHON KUCIIOTBI
CUHTETUYECKOU
COJITHOW KHMCJIOTBI
3.13 | Onpenenenue OnpeneneHue miacTMacc U BOJIOKOH
MJIACTMACC U BOJIOKOH
3.14 | AHanu3 MUHEpaIbHBIX | AHAJIN3 MUHEPAIBHBIX YI0OpEHUIA
ynoOpeHuit
3.15 | DnekTponu3z  xJopuaa | DNeKTponau3 xjopuaa Hatpus. [lonydeHue ruapokcuaa HaTpus,
HATpUS XJIOpa ¥ BOOPOAA
3.16 | [Tonyuyenue [Tomyyenue dhenonodopmMarbIeTuIHBIX CMOJT
dbenonopopManbIeTHI
HBIX CMOJI
3.17 | llonyuenue  azoTHOM | [lomydyeHne a30THOM KUCIOTHI
KHCIIOTBI
4 | [IpoGnemsr
HaIpaBJIEHHOTO
CHUHTE3a MPAKTUYECKHU
BaXKHBIX MPOAYKTOB.
4.1 | Meramnyprusi. Uyrys. | Metaumyprus. CrocoObl TIPOM3BOJACTBA METAUIOB M CIUIABOB.
Cranb ColpbeBble  MCTOYHMKHM. MecTopoxkaeHus. YyryH u  cTalb.
JloMeHHbII nporiecc. MapTeHOBCKOE MPOU3BOJICTBO.
4.2 | CunukaTtHble Kepamuka. Buapl. TexHonoruss npou3BOACTBA M3ACIUN U3
MaTepuaibl kepamuku. Kupnuu. TexHonorusi M3rotoBieHHs, 000pyAOBaHHE,
BU/JIbI KUPNIUYHBIX U3Aenuidl. Cteksio. OU3NKO-XUMUYECKUE OCHOBBI
U amnmnaparypHoe odopmieHue mpolecca Bapku crekna. CrnocoObl
M3TOTOBJICHUS U3IEJIHNI U3 CTEKJIA.
4.3 | lleMeHT 1 U3BECTh Bsoxymme. Ceipp€ 11 npousBojcTBa.  TexHosiorus U
o0opynoBaHue uIsi mpousBojacTBa u3BecTH. llemeHT. ChIpbeBble
UCTOYHUKHU JJIS MTOJIy4YEHHUS LleMeHTa. TeXHOJI0rn4ecke OCHOBBI U
obopynoBanue. Buaer nznenuii u3 6eToHa, MEPCIEeKTUBHI Pa3BUTHUS
OTpACIIH.
4.4 | Teépnoe ToruBoO. | TBEpaoEe TOmIMBO. BHUAbI, 3IEMEHTHBINA COCTaB, MPOUCXOKICHHUE,
Koxkcosanue. MECTOPOXKACHUS. YCTPOMCTBO TOMKH IS CHKUTaHUA TBEPAOTO
tornBa. KokcoBanue. [loaroroBka ceipbsi. Y CTpOHCTBO KOKCOBOM
Oarapen. TeXHOIOTHs] KOKCOXUMHUYECKOTO MTPOU3BOJICTRA.
4.5 | Hedpts m e€ cnocoObl | HedTh U e€ 3HaueHue B HapogHOM XxozsiicTBe. CoctaB HedTH, €&
nepepadoTKu MIPOMCXOXKICHHE, DIIEMEHTHBINA cocTaB. CriocoObl mepepadOTKH.
4.6 | OcHoBHOI OcHoBHOI OpraHUYECKUN CUHTE3. Cas3p ero c
OpraHWYECKUM CUHTE3. | HedTenepepadaThIBAOIICH u KOKCOXUMHUYECKOMN
MpPOMBIIUIEHHOCThIO.  [Ipom3BoacTBO  BOJOpoAa, CHUHTE3-Tasza

KOHBEPCHEHN METaHa.




Ne | HammeHoBaHme
Conep:xxanue
n/m | pazaeja JUCHUNIHHBI
4.7 | IIpouszBoacTBa Teopernueckre  OCHOBBI W ammaparypHoe  odopmieHHe
METaHo/a, 3TaHOoJia W | MPOU3BOJICTBA METaHoJa. TeopeTuuecKrue OCHOBBI U anmnapaTypHOe

YKCYCHOM KHCJIOTBI

oopmIIeHHE TMPOU3BOJCTBA ASTHWJIOBOTO CHHpPTAa U3 MHILIEBBIX
npoaykroB. IlosydeHue 3TaHONIa THUAPOIU3OM JAPEBECUHBI, U3
stuneHa. [IpoMbInieHHBIE CHOCOOBI  MOJMYYEHUS  YKCYCHOM
KHCJIOTHI.

Temuwi npakmuquKux/cemuHapCKux 3AHAMULL

4.8 | Meramnyprus. Uyrys. | Metaumyprus. CrnocoObl TTPOM3BOJACTBA METAUIOB M CIUIABOB.
Crainb. ChIpbeBble  MCTOYHUKH. MectopoxaeHus. YyryH ©  cTaib.
Jomennslii nponecc. MapTeHOBCKOE IIPOU3BOACTBO. Pemenue
3a1au
4.9 | CunukaTHEIC Kepamuka, kupruy, CTEKI0, IEMEHT.
Marepuanibl, LIEMEHT U
U3BECTh
4.10 | Hedts u e€ cmocoOwr | HedTh u e€ 3HaueHne B HapoaHoMm xossiiicTBe. CoctaB HedTH, €€

nepepadboTKu
OcHoBHOI
OpraHUYEeCKUU CUHTE3.

MIPOUCXOXKICHUE, DIEMEHTHBIN cocTaB. CIocoObI mepepadoTKu.
[Ipou3BojCcTBA METaHOJA, ITAHOJA U YKCYCHON KHCIIOTBI, CHHTE3-
rasa.

Temvl 1abopamopuwix pabom

4.12 | Ilonyyenue 6pomdTana | [lomyuenue OpomsTaHa

4.13 | [lonyyenune cnoxHbIX | [TomyueHue cioxHbIX 3¢pupoB
3¢upoB

4.14 | llonyyeHnue MbuIa [Tonyuenue MbLIa

4.15 | Ilonyuenne uuctsamen | [lomyuenne yncTsamen nacTol
1acThbl

4.16 | [Tonyuenue Oyranuena- | [lomyuenne Oyraauena-1,3 u3 sTaHona
1,3 u3 sTanona

4.17 | llonyuenne ykcycHou | [TosmyyeHne ykCyCHOM KMCIOTBI OKHCICHUEM
KHUCJIOTHI OKHCJICHUEM | aleTajbAeruia
aleTanpaeruaa

4.18 | Ilonyuenue [Monyuenue HuTpoOEeH30Ma
HUTPOOEH30J1a

4.19 | [lonyuenue Oen3oitHoi | [lomydyeHre OEH30MHOM KUCIOTHI
KHCIIOTbI

4.21 | llonyuenue dhenona [Toyyenue dhenona

4.22 | Ilonyuyenne nurmMeHToB | IlomyueHne NUrMEHTOB Kpacok
Kpacok

4.23 | Ilonyyenne nurmMeHToB | IlomyueHne NUrMEHTOB Kpacok

Kpacok
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4 IlopsAIOK OLCHUBAHHUSA YCIIeBAeMOCTH M COPMHUPOBAHHOCTH KOMIIETEHUM I
o0y4arouierocs B TeKyuei 1 NpoMe:KyTOYHOM aTTeCTAllUM.

JUisl TIOJIOKUTENBHOW OIICHKH IO pe3yjbTaTaM OCBOEHUS JUCLMIUIMHBI 00Y4aromeMycs
HE00XO0/IMMO BBITIOJIHUTH BCE YCTAHOBJICHHbIE BUBI Y4eOHOU paboThl. OlleHKa pe3yIbTaToB

Tabmuma 7 — bBamnpHO-pedTHHrOBas OICHKAa pe3yabTaTOB Yy4eOHOU  paboThI
obOyuaroruxcst mo Bunam (bPC)
7 cemecTp
VYuebnast padora [Cymma (Bunbl u pesynbratel  |OlleHKa B aTTECTAIlAN bamsr
(BUBI) OayuioB  |yueOHOM paboThI (10 Henenp)
Tekymiast 80 Jlexknmonnele 3auaTug |1 0asI — mocenieHue 1 JIEKIIMOHHOTO 1-7
yueOHast pabora (KoHCTIEKT) 3aHATHS
B ceMecTpe (7 3ansTHiN)
(ITocemmenue JlaGoparopHbie (10{1 6ann — nocemienre 1 MpaKTHYECKOTO 10-22
3aHATHH 1o pador). 3aHATHUS U BBITIOTHEHHNE PadoThI Ha 51-
paclucaHuilo | 65%
BBINIOJIHEHUE 2 0as1a — nocenieHue 1 3aHATus u
3a/1aHni) CYIIIECTBEHHBIH BKJIaJ] HA 3aHITHU B
paboTy BCeit rpymisl,
CaMOCTOSITEIbHOCTh M BHIITOJTHEHNE
pabotsl Ha 85-100%
CamMocTosTebHas TeMsl 3amannii 36 -48
paboTa
HToro no Tekyieii padore B cemecTpe 51-80
[Ipomexyrounas |20 Teopernueckuii Borpoc|21 6aj (moporoBoe 3HaYECHHUE ) 21-40
aTTeCTALUS (100% 40 6an10B (MaKCHMaAJIbHOE 3HAYCHHE)
(3ager) /6amnoB  |[Ipaktrueckoe 3ananue (20 6a110B (IIOPOrOBOE 3HAYECHHE) 20-35
IIpUBEE 35 6a/u10B (MakCHMaJIbHOE 3HAUCHHE)
HHOU Ketic-3agaua 10 6an110B (TOPOrOBOE 3HAUCHUE) 10-25
IIKaJIbI ) 25 6a10B (MaKCHMaJIBHOE 3HAYCHHUE)
HToro mo npoMeKyrouHou arrecTamum (3a4er) (51 -100%
o
MPUBEACHHO
1 TIKase)
10 —20 6.
CyMmMapHas oneHKa no aucuuminne: CymMMa 0ajijioB TEKyIIEH B TPOMEKyTOYHOM aTTectaruu 51 — 100
0.
_8 cemectp
VYuebnas padora| Cymma | Bupasl u pesynbraTsl Ornenka B aTTecTaluu Bamst
(BUIBI) OayIoB y4eOHON pabOThI (10 seens)
Texymmas 60  |Jlekmonnsle 3aHATHA |1 0. - Mocemenne 1 JICKITMOHHOTO 1-12
yuaebHas paboTa (KOHCTIEKT) 3aHATUA
B ceMecTpe (12 3aHsaTHIA)
(mocermenue CemuHapckue 3ausatus |1 6. - mocemenne 1 mpakTHIECKOTO 28 -32
3aHATUH 110 (BBITIOJIHEHUE 3aaHUil |3aHSTHS U BHITIOTHEHNUE paboThl Ha 51-
pacIUCaHuIo U CEMHUHAPCKOTO 65%
BBITIOJTHEHHE 3anatus) (15 3ansatuit) |2 6. — nocemenue 1 3aHATHS 1
3aJIaHui) CYIICCTBEHHBIN BKJIA]] HA 3aHATUU B
paboty Bceil rpymnisl,
CaMOCTOATEIHHOCTh U BHITIOIHEHUE
pabotel Ha 85,1-100%
CaMocTosTeabpHas 3a omno 3amanue ot 0,5 0. 10: 17- 20
pabora 1 6. (BemonHEeHo 51 - 65% 3amanuit)
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1,5 6. (BeimomnHEHO 66 - 85% 3amanuii)
2 0. (BemoxaeHo 86 - 100% 3amanuii)
Hroro o tekyiueii pabore B ceMecTpe 51-60
Teopernueckuii Borpoc |8 6. (TOporoBoe 3HaUCHUE) 8-16
16 6. (MakcIMaJIbHOE 3HAYCHHE)
[IpomexxyTouHas 40  |Tect 6 0. (moporoBoe 3HAYCHHUC) 6-12
aTTecTalus 12 6. (MakcUMaabHOE 3HAYCHUE)
(9x3ameH) Brimonnenue 6 0. (moporoBoe 3HaUYCHUE) 6-12
MIPAKTUICCKOTO 12 6. (MakcIMaJIbHOE 3HAYCHUE)
3aJaHus
HToro mo nmpomMe;KyToyHOH arTecTauuu (3K3aMeHy) 2040
CyMMapHasi OlleHKa 10 AUCHMIUIMHE: CyMMa 0aJlIoB TeKyIIel 1 MPOMexXyTouHoH arTectauuu| S1 - 100
9 cemectp
Vuebnas padora |Cymma (Bugsl u pesynstatel  |OLEHKa B aTTecTaluu Bannst
(BuBI) OayioB  |y4eOHOI pabOThI (10 Henemnp)
Texyrmmast 80 |Jlexknmonnsie 3ansaTHS |1 0aJJ1 — mocereHune 1 JeKITHOHHOTO 1-7
yueOHast pabora (KOHCITEKT) 3aHATUS
B ceMecTpe (7 3amsITHIN)
(ITocemenune JlabGopaTopHsbie (10|1 6ana — mocemenne 1 MPaKTHIESCKOTO 10-22
3aHATHH o pabor). 3aHSTUS U BBINOJIHEHUE paboThl Ha 51-
pacnyMcaHulo H 65%
BBINOJIHEHHE 2 daana — nocemnieHue 1 3aHATHS U
3aJIaHNM) CYIIECTBEHHBIN BKJIA]] HA 3aHITHU B
paboTy Bceil rpyIisl,
CaMOCTOSITEIIbHOCTD U BHIIIOJIHEHUE
pabotel Ha 85-100%
CamocTosTenbHas Temsl 3ananuit 36 -48
pabota
HToro no Tekyieii padore B cemecTpe 51-80
[IpomexyTounas |20 Teopernueckuit Bonpoc|21 6a (IOporoBoe 3HAYCHHE) 21-40
aTTecTalus (100% 40 6a/u10B (MaKCHMaJIbHOE 3HAUCHHE)
(3auer) /6annoB |[IpakTudeckoe 3amanue |20 6aI0B (IOPOrOBOC 3HAYCHHE) 20-35
TIpUBEIE 35 6a10B (MakCHMaIBPHOE 3HAYCHHUE)
HHOM Keiic-3amada 10 6ass10B (TIOPOTOBOE 3HAUCHIIC) 10-25
IIKAJIbI) 25 6a/u10B (MaKCHMaJIbHOE 3HAUCHHE)
HToro mo npoMe:KyTo4HOM aTTecTanuu (3a4er) (51 —100%
1o
IIPUBEAECHHO
i mkane)
10 —20 6.
CymmapHas oneHka no gucuumimie: CymMMa 0aioB TeKyIIeld 1 MpoMexXyTodHoi arTectanuu 51 — 100
0.
10 cemecTp
Yuebnast padora| Cymma | Bumsl u pe3yibTaThbl OreHKa B aTTecTaluu bayer
(BuBI) OasioB yueOHOW pabOTHI (10 Henenp)
Tekymias 60 Jlexuuonusle 3auatust |1 6. - mocemieHue 1 JEKIIUOHHOTO 1-12
yueOHas paboTa (KoHCTIEKT) 3aHATHUS
B cEMecTpe (12 3ansTHii)
(mocerenue Cemunapckue 3anstus |1 6. - mocemenue | MpakTUIECKOro 28 -32
3aHSITHH 110 (BBITIONTHEHUE 3aaHUI [3aHATHS W BBIITOTHEHHE paOboThI Ha 51-
pacnycaHuio U CEMHHAPCKOTO 65%
BBITIOJTHEHHE 3ansaTust) (15 3ansTuii) |2 6. — nocemenue 1 3aHATHA U
3aJTaHNN) CYIIECTBEHHBIN BKJIa]] HA 3aHATUU B
padoTy BCelt rpyIibl,
CaMOCTOSITETIbHOCTD U BBIIIOJIHEHHE
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pabotsl Ha 85,1-100%

CaMocTosTeabpHas 3a oxuo 3aganue ot 0,5 6. #o: 17-20
pabota 1 6. (BemmonHEeHO 51 - 65% 3amaHuii)

1,5 6. (BermonHeHO 66 - 85% 3amaHui)
2 0. (BemoxaeHo 86 - 100% 3amanmii)

Hroro o tekyiei pabore B ceMecTpe 51-60

Teopernueckuii Borpoc |8 6. (TOpOroBoe 3HAUYCHHE) 8-16
16 6. (MakcHMaJIbHOE 3HAYCHIE)

[IpomexxyTouHas 40  |Tect 6 0. (moporoBoe 3HAYCHHUC) 6-12

aTTecTalus 12 6. (MakcHManbHOE 3HAUYCHHUC)

(9x3ameH) Brimonnenue 6 6. (moporoBoe 3HaUEHHE) 6-12
MIPAKTUICCKOTO 12 6. (MakcuMaJIbHOE 3HAYCHUE)
3aJaHus

HToro mo mpoMexyToyHOH arTecTanuy (IK3aMeHy) 2040

CyMMapHasi OlleHKa 10 AUCHMIUIMHE: CyMMa 0aJlIoB TeKyIIel 1 MPOMeXyTouHoH arTectauuu| S1 - 100

5 MarepuajibHO-TEXHHYECKOe, MNPOrpaMMHOe U Y4eOHO-MeTOANYeCcKoe
obecrneyeHue TUCUHUNIHHBI.

5.1 YueOHas iuTeparypa

OcHoBHAas1 yueOHas1 InTEpaTypa
1. Kpotoga, 1. B. Ilpuknannas xumus : yaeoHoe mocodbue / M. B. Kporosa. - KpacHosipck :
Cub. denep. yu-1, 2020. - 148 c. - ISBN 978-5-7638-4215-9. - TekcT : aneKTpOHHBINA. — Pexxum
nocryna: https://znanium.com/catalog/product/1818780 (mara obpamenus: 17.09.2023).
2. Oprannyeckuii cuntes : npaktukyM / E. H. Yiomckuii, D. B. Hocosa, . A. Yrenosa [u
ap.] ; mom obm. pen. M. A. YrtemoBoit ; MUHHCTEPCTBO HayKH M BBICHIETO 0OOpa30BaHUS
Poccuiickoit @enepaunu, Ypanbckuil (enepanbHblii yHuBepcuterT. - ExarepunOypr : U3n-o
VYpansckoro yH-ta, 2020. - 114 c. - ISBN 978-5-7996-3117-8. - TekcT : 3neKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/catalog/product/1953604 (nara obpamenus: 17.09.2023).

JonoaHuTebHadA yueOHasi JIMTepaTypa

1. boponymusn, JI.M. Ilporecchl u anmapaTbl XUMHYECKON TEXHOJIOTHHU: YdeOHOE TTocodue /
AM. boponynun, B.H. HWsanen; pen. H.B. Illumkwuna; ®enepasbHOE areHTCTBO 110
obOpazoBannto, Kemeporckuii Texnomormueckuit MucTuTyT Ilumesoit IIpombiimieHHOCTH. —
KemepoBo: KeMepoBckHil TEXHOIOIMUECKUH MHCTUTYT MMILEBOM IpoMbliuieHHocTH, 2007. —
168 c.: HIL., TaoI., CXEM. — Pexum JOCTYyMa: o IOIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=141314 (mara obpamenus: 10.11.2020). —
ISBN 978-5-89289-435-7. — TeKCT: 37€KTPOHHBIN.

2. Byxapos, C.B. XumMuss u TEXHOJOIHs NPOAYKTOB TOHKOI'O OPraHUYECKOTO CHHTE3a:
yuebnoe mocodbue / C.B. byxapos, I''H. Hyrymanosa; MunuctepcTBo 00pa3oBaHUs U HAYKH
Poccun, Ka3zaHckuil HallMOHANBHBIM HCCIIEOBATEIBCKUM TEXHOJIOTMYECKUN YHUBEPCHUTET. —
Kazanp: Kazanckuii Hay4HO-HCCIEAOBATENbCKUM TexHOJorudeckui yHuBepcuter (KHUTY),
2013. - 268 c.. wir, Tabm. — Pexwm  gocTyma: 1O  TONAMUCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=258359 (mata obpamenus: 10.11.2020). —
bubmumorp.: c. 221-224. — ISBN 978-5-7882-1436-8. — TekcT: 31eKTpOHHBIH.

3. Mensenesa, U.b. IlpuknagHas XuMHsS: XUMUS W TEXHOJIOTHS TOATOTOBKU HepTH /
Y.b. Mensenesa, T.H. Kauanosa, P.I'. Taramesa; MunucrepctBo o6pa3zoBanus u Hayku Poccun,
Kazanckuii HalMoHaIbHBIA MCCIEIOBATEIBCKUN TEXHOJOTMYECKUM MHCTUTYT. — Ka3aHb:
Kaszanckuii HaydHO-MCCea0BaTeNbCKUN TexHomornyeckuil yausepcurer (KHUTY), 2012. — 81
C.: ui., TaluL., CXEM. — Pexum JOCTyIa: o MOATMUCKE. —

13




URL: https://biblioclub.ru/index.php?page=book&id=259098 (nmata obpamenus: 10.11.2020). —
bubmmorp. B kH. — ISBN 978-5-7882-1273-9. — TekcT: 31€KTPOHHBIN.

5.2 MarepuaJlbHO-TEXHMYECKOe W  INPOrpaMMHOe olecrneyeHue
AUCUMIIMHBI.

VYyeOHble 3aHATHA MO0 JUCHUIUIMHE TpoBoAsATcs B yueOHbIX ayautopusx KI'TIN KemI['Y
yaebHoro koprryca Ne5 (yi. Ky3nenosa, 1. 6):

340 Yuebnas aynuropus (MyTbTUMEIUNAHAS) TSI TIPOBEICHUS
- 3aHSTHH JIEKIIMOHHOI'O THIIA;

CneunuanusnpoBaHHas (yueOHas1) MebeJib: JOCKa MeJIOBasi, Kadenpa, CTONbI, CTYJIIbsI.
OOopynoBanue: cmayuonapHoe - KOMIIBIOTED, IPOEKTOP, IKPaH.
Hcnoab3yemoe mporpammHoe obecnmeuenne: MSWindows (MicrosoftimaginePremium 3

year o cyonuieH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.),
LibreOffice (cBo6omno pacnpoctpansiemoe 110).
HNuTepHer ¢ o0ecnieuenuem nocryna B IUOC.

337 JIaGopaTopusi XuMuH. YueOHast ayTUTOPHS I IPOBEICHUS:

-3aHATHIA 1a00paTOPHOTO THIIA;

- TPYIIOBBIX U MHIVBHUyaTbHBIX KOHCYIHTAIIUH;

- TEKYILIEro KOHTPOJISt ¥ POMEKYTOYHOM aTTeCTalllu.
CrnenuanusupoBanHas (yueOHasi) Me0esib: JOCKa MEJIOBasi, CTOJBI JJAOOPATOPHBIC, CTYJIbS,
PaKOBUHBI, BBITSKHOM 1IKad, 1€MOHCTPALIMOHHBINA CTOJ.
OOGopynoBaHme 115 Mpe3eHTAIlMH Y4eOHOr0 MaTepuaJia: nepeHocHoe ~-HOyTOYK, IPOEKTOp,
9KpaH.
JlaGopaTopHoe o0opyI0BaHMe W MATePHAJIbI: TOJSIPUMETP, AHATUTUYCCKHUE MPUOOPHI,
BECBI, TEPMOCTAT, XOJOIWJIBHUK, PEOCTaT, aKBAJAUCTUIATOP, MaTe€puUajbl Ui MPOBEACHUS
71a00paTOpHBIX PabOT (KOJOBI, MPOOMPKUM U Jpyras XUMHYECKas IMOCyAa), PEaKTUBBI IS
npoBeeHus: aboparopueix pabor, PH-merp, pedpakromerp, ammapar i NPOBEACHUS
XMMHYECKHX peakiuii, annapat Kunma, mpuOop UIsi ONBITOB 1O XUMHH C 3JIEKTPHUECKUM
TOKOM (JTaOOpaTOpHBIN), MpuOOp IS TONYYCHUS TaTOUIO0ATKAHOB JIEMOHCTPAIIMOHHBIH,
YCTaHOBKa JUIsl IEPETOHKU BEIIECTB.
Y4yeoHo-Harasignble mocodusi: Habop «[MA - JlaGoparopusi 1Mo XUMHUHM»,  CTCHJBI
«lTepnognunas cucrema MeHzaeneeBa» u aIpyrue.
Hcnoab3yemoe mporpammHoe obecnmeuenne: MSWindows (MicrosoftimaginePremium 3
year o cybmuueH3nonHomy aorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBoboano pacmpoctpansiemoe 110).
HNuTepuer ¢ odecneuennem gocryna 8 JHOC.

5.3. CoBpemeHHble TnpodecCHOHANBbHbIE 0a3bl JaHHBIX M HWHPOPMALMOHHbIE
CIPaBOYHbIE CUCTEMBI.

1. [Topran ¢pyHIaMEHTATHFHOTO XUMHYECKOTO 00pa3zoBanus Poccun -
http://www.chemnet.ru

2. Kypnan "Xumus u XKuznb - XXI Bex" - http:// www.hij.ru

3. Chemical Education Xchange Xypnuan "Xumudeckoe oopazoBanue". CtaTbu Ha

aHrIMCKOM si3bIke. [Iporpammbl ast XuMukoB. Bugeopparmentsl. J{nckyccuoOHHBIH KiTy0.
http://jchemed.chem.wisc.edu/
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4. Xumnueckuid nmoptan Karamor MHTEpHET-pecypcoB: yuyeOHbIE W HAyYHBIE WHCTUTYTHI,
XUMHUYECKHE TPEINPUITHs, KHUTH, PEAKTUBBI U 000PYAOBaHME, KYPHAIBI U CIPABOYHHUKHU TIO
XUMHH, CCBUIKM HAa XHUMHUYECKHE pecypchl, Temaruueckue cailtel. dopym A XHMHUKOB.
CBeneHus 0 BAKAHCKUX IS CIIEHAINCTOB-XUMHUKOB. http://www.chemport.ru/

6 Unble cBereHus u (WIK) MaTepPUAJIbL.

6.1. IlpumepHbIe TEMbI MUCHMEHHBIX Y4€OHbIX padoT

1. Ilpuknangnas xumusa. XuMudeckas TexHosiorus. llponeccsl u anmaparsl XUMUYECKHX
MPOU3BOJCTB. B3anMOCBSA3b CyllecTBa 3TUX HAYYHBIX AUCHUUIUIMH. Poib mpukmagHod XuMuu
Cpelu Ipyrux XMMUUYECKUX HAyK U €€ 3HaU€HHE B MPENOJaBaHUN XUMHUHU B LIKOJIE.

2. OCHOBHbBIE TEPMHHBI, 3aKOHOMEPHOCTH U TMOHATHUS B XMMHUYECKOH TEXHOJIOTHH.
TeXHUKO-3KOHOMHYECKHE [T0Ka3aTeIu B IPOU3BoACTBE. KauecTBo MpoayKIuu.

3. TexHonorndeckrue OCHOBBI TMPOLECCOB — ONTUMHU3AIMUSA YCJIOBUW MPOTEKAHUSA
XUMUYECKUX peakiui. 3HaueHHWEe OCHOBHBIX MapaMeTpoB: TeMIlepaTypa, JaBIICHHE,
KOHIEHTpAILlUN PEareHTOB U MPOAYKTOB MX IMpeBpalleHus, BbIOOp KaTanuzaropa. [Tpunuun Jle-
[TaTrenbe 1 ero BaskHast poJib B XUMHKO-TEXHOJIOTHYECKUX MPOIECCaX.

4. OCHOBBI KOHCTPYMPOBAHHS almapaTtoB XMUMHUUYECKHX MPOHU3BOACTB. MaccooOMEHHbIE
npoueccsl. OCHOBHOE ypaBHEHHUE MPOLIECCOB U alllapaToB XUMUYECKUX NTPOU3BOACTB. Kputepun
noao6ust. Teopus nmogodus. TumoBoe 000pyIO0BaHNE XUMHYECKUX MPOU3BOJICTB (ITPUMEPHI).

5. VYcTpoilcTBO W TPUHUUI  JEHCTBUS TUINOBBIX  alapaToB, BXOMASIIUX B
TEXHOJIOTUYECKHE CXEMbl MPOU3BOJCTB:  KOXKYXOTPYOHBIN  TEMIOOOMEHHUK, LHKIIOH,
ANEKTPODUIBTP, MOTTIOTUTEIbHAS KOJIOHHA, PEAKTOP KHUIISIIETO CIIOS U Ap.

6. Crippé. Boma. Knaccudukamuss cCpIpbsi TOJATOTOBKA CHIPhS K MepepadOTKe.
TexHonornueckoe 000pyAOBaHUE IS TUX IPOLIECCOB.

7. DOU3MKO-XUMHYECKHE METOAbl obOoramieHus chipbsi. @Dnortamusa. Teopernueckue
OCHOBBI U anmapaTypHoe opopMIIeHHE ITpolecca.

8. Bomomoaroroska. TpeboBaHusl, MpeabsIBIsIEMbIC K MUTHEBOM BOJIE U MCIOJIb3yeMON B
MPOMBILUIEHHBIX LeNsAX. OYucTKa MUTHEBOW BOJABI. TEOpEeTHUUEeCKHUE OCHOBBI M ammapaTrypHOe
odopmMIIeHHE TIpoIIecca.

9. XKécrkocth Boabl. CriocoObl e€ ycTpaHeHusl. OU3NKO-XUMHUYECKHUE OCHOBBI OYHCTKH.
boprba ¢ Hakumpi0 B MPOMBIIIIEHHOCTH. OYHMCTKA CTOYHBIX BOJA. OKOJIOTMYECKHE OCHOBBI
BOJIOII0JIb30BaHUsA. KOHTpOJIB.

10. TexHu4ecKkuid aHaM3 BOJBI. TeOpEeTHYECKHE OCHOBBI U almapaTypHoe 0(hOpMIICHHE
IpolLecca NpOBEACHNS aHAIU30B.

11. Cepa. E€ naxoxnenue B npupojge. CbIpbeBble MCTOYHUKHU IJI MOJYYEHHUS CEPHOU
kucinoTel. IlogroroBka ceipbst K mepepaborke. TeopeTHueckne OCHOBBI U ammapaTypHOe
odopmileHre Tpolecca MPOU3BOICTBA CEPHOIM KUCITOTHI.

12. JlaGopaTopHblii CIOCOO TMOJIYYEHHUS] CEPHOM KHUCIOTHL. AHAIUTHYECKas OLEHKa
00IIero COOTBETCTBUS U PA3IUYHUS B MPOBEACHUM OTHAEIBHBIX CTaAM Mpoliecca B CPaBHEHUU C
MIPOMBIIIJICHHBIMU CIIOCO0aMU TIOTyYEHHUsI CEPHOM KUCIIOTHI.

13. A30T, ero HaxoxaeHue B mpupoie. ChlpbeBbl€ HCTOYHUKH IS TOJTYYECHHUSI aMMHUaKa 1
a30THOM KHUCJIOTHI. CBsi3aHHBIM a30T. TeopeTHuecKue OCHOBBI MOJYYEHHUS COEIMHEHUN a30Ta C
OPYTUMHA XUMHYECKUMH JJIEMEHTaMHU. JHEpreTHYecKHe 3aTpaThl Ha MOJIY4YeHHE COeIMHEHUN
a3oTa.

14. TeopeTnyeckre OCHOBBI | almapaTypHoe oopMIIeHHE TTPoIiecca CHHTE3a aMMHUaKa.

15. TeopeTnueckre OCHOBBI U anmaparypHoe ohopMIIeHHE TIpoliecca MoIydeHHs! ciaboi
A30THOM KUCJIOTHI IO KOMOMHUPOBAHHOMY CIIOCOOY

16. Teopermueckue OCHOBBI M ammapaTrypHoe odopMIeHHEe Mpolecca OKUCICHUS
aMMHaKa KHCIOpOJOM BO3TyXa.

17. Teoperuueckue OCHOBHI M ammapaTypHoe OQOpMIICHHE Ipolecca MPOU3BOJACTBA
a30THON KUCJIOTHI MIPSIMBIM CUHTE30M.
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18. JlaGopaTopHblii C€rMOCOO TOJYYEHHS a30THOM KHCIOTHIL. AHaIUTHYECKas OICHKa
O0IIero COOTBETCTBUS W PA3IUYUS B MPOBEACHUH OTICIBHBIX CTAIMI Mpoiecca B CPABHEHUH C
MIPOMBIIIJICHHBIMU CIIOCOOAMU MOJTyY€HHUs a30THOW KUCIIOTHI.

19. Teopernmueckue OCHOBBI M ammaparypHoe O(OpMIIEHHE Ipolecca IOIydeHUs
aMMHUAYHOU CEJIUTPbI U MOYEBUHBI.

20. TeopeTnueckue OCHOBBI M ammapaTypHoe o(OopMIIEHHE MPOHM3BOJCTBA MPOCTOrO U
nBoiHoro cynepdocdara. [lomydenue cynbhara aMMOHHS — cXxema JabOpaTOPHON YCTaHOBKH,
METOAMKA BBITTOJIHEHHUS.

21. Cunukatel. Bupapl, XMMHYECKH COCTaB, CBOMCTBAa CHJIMKATHBIX MAaTEpHAJIOB,
CBIPbEBbIEC NCTOYHUKH ISl IPOU3BOJICTBA, 3HAUEHHE B HAPOJHOM XO3SIMCTBE.

22. Kepamuka. Buasl. TexHOIOrusi IpoOU3BOICTBA U3ACIIHI U3 KEPAMUKHU.

23. Kupnuu. TexHomoTust U3roTOBICHUS, 000pyI0BaHNE, BUABI KUPITHUHBIX U3/ICITUN.

24. Crexno. PUBMKO-XUMHYECKHE OCHOBBI W ammapaTrypHoe odopMIICHHE IMpolecca
Bapku cTekia. CriocoObl U3TOTOBIEHUS H3ICTUI U3 CTEKIIA.

25. Bsxymwme. Cpipb€ sl TPOM3BOACTBA. TeXHOJOTHS W OOOpyJOBaHHUE IS
IIPOU3BOJICTBA U3BECTH.

26. llemeHT. ChIpbeBbIE UCTOYHUKHU ISl TIOJTYYEHUSI [IEMEHTA. TeXHOIOTHYECKHE OCHOBBI
u obopynoBanue. Buabl u3aenuii 3 6eToHa, MepCeKTUBLI PA3BUTHS OTPACIIH.

27. Teoperwdeckne OCHOBBI W ammaparypHoe o(opMIICHHE »dJIEKTPOJIM3a BOIHOTO
pacTBopa XJI0pUIa HATPUs U pacijiaBa XJIOpUAa HATPUSL.

28. DIEeKTPOXMMHUYECKOE TMOJy4eHUE aTIOMUHHUS. TeopeTHYecKue OCHOBBI H
anmaparypHoe opopmIeHHEe TpoIiecca.

29. Metamnyprusi. CriocoObl MPOU3BOICTBA METAIIIOB M CIIaBOB. ChHIPhEBbIE HCTOYHHKH.
MecropoxaeHusl.

30. YyryH u ctanb. JlomeHHbII nporiecc. MapTeHOBCKOE MPOU3BOJICTBO.

31. Tépnoe TomnMBO. Buapl, 3I€eMEHTHBIA COCTaB, MIPOUCXOXKACHUE, MECTOPOXKICHUS.
Y CTpolCTBO TONKY JUIsl CKUTAHUS TBEPIOTO TOIIMBA.

32. KoxkcoBanue. I[lonroroBka chIpbsi. YCTpOWCTBO KOKCOBOH OaTapen. TexHOJOTHS
KOKCOXHMMHYECKOI0 MPOU3BOJICTBA.

33. Hedtp u e€ 3nauenue B HapoaHoM xo3siicTBe. CoctaB HeTH, €€ MPOUCXOXKICHHUE,
DOneMeHTHBIN cocTaB. CriocoObI mepepadoTKH.

34. OcHoBHO# opranudeckuid cuHTe3. CBsA3p ero c¢ HedTenepepadaTbiBaroOmEed |
KOKCOXMMHUYECKON MPOMBIIUIEHHOCThIO. [Ipon3BOACTBO BOIOPOJIAa, CHUHTE3-raza KOHBEpPCUEH
MeETaHa.

35. TeopeTndeckne OCHOBBI | arnmapaTypHoe ohopMIIeHHE TPOU3BOICTBA METAHOIA.

36. Teoperuueckue OCHOBBI M ammapaTypHoe O(OpPMIIEHHE MPOU3BOACTBA ATHUIIOBOTO
CIUpTa U3 MUUIEBBIX MPOAYKTOB. [lonmyyenue 3TaHoIa THAPOIU30M IPEBECHHBI

37. Teopernueckue OCHOBBI M ammapaTypHoe O(OpMIIEHHE MPOU3BOACTBA ITHUIIOBOTO
CIUpTa U3 STUICHA.

38. [IpombInuIeHHBIE CTIOCOOBI MOMYYEHUsI YKCYCHON KHUCIOTHI. TeopeTHuecKue OCHOBBI
W anmapaTrypHoe opopmieHue.

39. Teopernueckue OCHOBBI M ammapaTypHoe O(QOpMIICHHE Ipolecca MPOU3BOJICTBA
MTOJIMATUIIEHA U TOJIUITPONMIICHA.

40. [Tpon3BoaCTBO MIIaCTMACC.
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6.2. IlpuMepHble BONPOCHI M 3aJaHMsl / 3aJa4d VISl TNPOMEKYTOYHOM

aTrecralnumn

Ta6auna 9 - [IpuMepHbIe TeopeTHYeCKHe BONMPOCHI H MPAKTHYECKHe 3a/aHusl / 3a1aul K
MPOMEKYTOUHOMY KOHTPOJTIO

Pasznessr u TeMbl

[MpumepHBIe TEeOpeTHIECKHE BOITPOCHI

[MpumepHBIe TpakTHYECKUE 3a1aHUsT /
3aJ1aun

XapakTepucThka 1.0cHoBHBIE 3a/1auu, pemaembie | 1. OnpenenuTs 00BEMHYIO CKOPOCTh
BOXKHEHIINX XUMHUYECKON TEXHOJIOTHEH. M0JIayM METaHa B PEaKTOp
MPOHU3BOJCTB u | 2.0cHOBHBIE 3aKOHOMEPHOCTH | ra30()a3HOr0 XJIOPUPOBAHHUS, €CIIH
anmaparos. XMMUYECKOW TEXHOIOTHH. MPOU3BOAUTENBHOCTh YCTAHOBKH C
CoBpeMeHHbIE 3.IIporecchl 1 anmapaTbl XUMHIECKUX IBYMS pabOTAIONTUMHU peaKTOpaMu
TpeGoBaHUs K | IPOU3BOJCTB. cocraBisieT 19700 Kr peakiiHOHHOTO
XUMUYECKUM 4. TexHOJOTMYECKHNE OCHOBBI MPOLIECCOB — | ra3a B yac. MaccoBast 1o
MIPOU3BOICTBAM. ONTHUMU3ALUS YCIOBUN IPOTEKAHUS MeTmitxyiopuza B rase 33,3%, BeIxog
Ounctka XUMHYECKUX peakiuil. 3HaueHne MeTmixiopuaa 43% B pacuere Ha
MPOMBIILTEHHBIX OCHOBHBIX [TaPaMETPOB: TEMIIEPaTypa, WCXOJHBIN XJIOp, MOJIBHOE
BBIOPOCOB. JlaBJI€HUE, KOHLICHTPALUU PEarcHTOB U cootnomenue CH4:Cl2 paBHo

MIPOIYKTOB MX MPEBPAIICHUS, BEIOOD 3,44:1. O6bem peakropa 2,84 m3.

KaTanu3aTopa.

5.Ipunnun Jle-1llatenbe u ero BaxHas

OB B XUMHUKO-TEXHOJIOTHYECKUX

MpoIeccax.

6.OCHOBBI KOHCTPYHPOBaHHS AlIapaToB

XUMHYECKUX TTPOU3BOACTB.

7.MaccooOMenHbIe Tporiecchl. OCHOBHOE

ypaBHEHHUE TIPOLIECCOB U allapaToB

XMMUYECKUX MTPOU3BOACTB.
Xumust u | 1.Ceippe, oHeprusi, Boma. Iloaroroska | Paccon mpu KoHCEpPBHUPOBaHUU
sHepretuka. ChIpbe. | CBIpBS K mepepalboTke. COJICHBIX OTYPIIOB IIPEICTABISET
Ouneprus. Bona. 2.CrocoOsl oborameHus CBIPBA. | cO00M (haKTUUECKH BOAHBINA PACTBOP

ObopynoBanue.  Ilokazatenu  ouenku | moBaperHoi comu NaCl (7%) u

3¢ (HEeKTUBHOCTH KauecTBa 00OTallCHHUS.

3. OU3NKO-XUMHYECKUE METOIBI
oboraieHus CeIpbs. DoTaIusl.

4. TeopeTudeckrie OCHOBBI U allliapaTypHOE
odopmiieHHE mTporiecca.
5.Bonmonoaroroska. TpeGoBanus,
MIPETBSBIISIEMBIC K TUTHEBOU BOJIC H
WCTIOJIb3yEeMOH B IPOMBITIIICHHBIX HENSX.
6.04nCcTKa NTUTHEBOM BOJEI.
TeopeTrnyeckre OCHOBHI U allIapaTypHOE
oopmiieHHE Ipoliecca.

7.KéctkocTh Bombl. CnocoOkI €€
ycrpaHeHust. DU3NKO-XUMUYECKUE OCHOBBI
OYHMCTKH.

8.bopp0a ¢ HAaKUIIBIO B IPOMBIIIICHHOCTH.
OuncTKa CTOYHBIX BOJ. DKOJIOTHYECKHE
OCHOBEHI BOJIOTTOJIb30BaHMsA. KOHTpOITE.

9. TexHnueCcKHil aHaJIN3 BOBI.
TeopeTrueckue OCHOBHI U anmapaTypHOe
oopmiieHHE ITpolecca MPOBEACHHS
aHAJIN30B.

MOJIOYHOU KUCJIOTBI
2CH3CH(OH)COOH (3%,
JIOTIOJTHUTENIBHO COZNEP KAl
NyOHIIbHBIC BEIIECTBA U3 JINCTHEB
XpeHa, BUIITHU WU Ty0a TUTIoC
BKYCOBBIE JT00aBKU — 3(hUPHBIC
Macla yKpora, YeCHOKa,
CMOPOAMHHOTO JIUCTA, 3CTPAroHa u T.
1. Onpenenute Maccy NOBapeHHOH
COJIH, KOTOPYIO HaJI0 B3SITh, YTOOKI
MPUTOTOBUTH S J1 paccosia, ecliv
IJIOTHOCTH 7%-T0 pacTBOpa XJIOpHUAA
HaTpus paBHa 1,05 r/mi.

Xumuss u  HoBble | l.IlpoGnema co3manms wMarepuanoB ¢ | 1.CKOJIBKO paguKajioB BOWIET B
MaTepuabl. 3aJlaHHBIMM CBOHCTBAMU W HANpPAaBICHUS | COCTaB MOJUMEpa NpHU
[IpoussoicTBO ee  pemeHusi. Poap  oredecTBeHHbBIX | mojmmMepusaiuu 0,8 11 ctipona B
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MOJIUMEPOB.

YUYCHBIX-XUMHUKOB.
2.1Ipon3BOACTBO BKHEHIIIMX MTOJTMMEPHBIX

MaTepUaoB.
3.IIpou3BoACTBO TIOJTIMEPOB -
MOJIMATHIICHA, MOJIUIIPOTTHIICHA,
rIacTMacc.

MPUCYTCTBUU NIEPEKUCH OCH30MIA U
JTVMETHIIAHHUIIVHA, €CJIA CPETHSS

3¢ (HEeKTUBHOCTh MHUITMHPOBAHHS
paBHa 0,25, a comep:kaHUE TIEPEKUCH
u amuHa - o 0,087 monp*a-1.
CreneHp MpeBpanieHus HHUIIMATOPA
60%.

2.11pu mommmepuzanuu 0,1H
pacTBopa BUHHIIOBOTO MOHOMEpa

3¢ (HEeKTUBHOCTh MHUITUHPOBAHHS
pasHa 0,5. OrnieHuTe OXKUAAEMOC
3Ha4YeHHEe 3G (HEKTUBHOCTH
WHUIUUPOBAHUS, €CIIU TIPH
YMCHBIIIEHUH KOHIIEHTPAITUH
MOHOMEpa B JIBa pa3a MpH MPOIHX
PaBHBIX YCIOBHSIX 3HAYCHUS
KOHCTAHT CKOPOCTH HE H3MEHSIFOTCSI.

XuUMHSI W CO3JIaHue

1. TeopeTrueckrie OCHOBHI U ammapaTypHOe

MesxayHapoHast udpoBas cucTemMa

NPOAYKTOB MUTaHHUA. | OPOPMIICHHE MPOM3BOJACTBA 3THIIOBOTO | KOAM(UKAIIMK MUILEBBIX JOOABOK.
CIHMPTa U3 MUIIEBHIX MPOIYKTOB.

2 Ilomyuenue 3TaHoJIa TUIPOJIU30M
JPEBECUHBI, W3 ITUJICHA.
3.IlpoMbInuIeHHBIE  CHOCOOBI  MOyYEHHUS
YKCYCHOHW KHCIIOTBI.

IIponsBoacTso 1.Ilpumenenue, MPOM3BOACTBO | J[aTh XpaKTEpUCTUKY BayKHEHIINM

MHUHEpaJIbHbIX MHHEPAIBHBIX COJICH U yIOOpeHHUH. MHHEPAIBHBIM YI00pEHUSIM (110

ynoOpeHuil. 2.TeopeTuueckre OCHOBBI U alapaTrypHoe | BEIOOpY)
o opmMIIeHHEe Tpoliecca MOTydeHUs
aMMHA4HOM CEJIUTPBI 1 MOUECBHHEI.

3. TeopeTruecKkue OCHOBBI U aIIapaTypHOE
ohopmIIeHIE TPOU3BOACTBA MIPOCTOTO U
nBoiiHOrO cynepdocdara.

4 Ilony4enue cynbpaTa aMMOHHS — CXeMa
na0opaTopHON YCTaHOBKH, METOANKA
BBINOJIHECHHUS.

DIIeKTPOXUMFUISL. 1.Teopernueckne OCHOBHI U anmaparyproe | 1.l 'anpbBaHWYECKHI DIIEMEHT COCTOUT
ohopMIIeHHE AIIEKTPOJIN3a BOAHOTO W3 METAIJIMYECKOT0 IMHKA,
pacTBopa XJIOpHIa HaTpHUs U pacIuiaBa norpysxkenaoro B 0,1 M pactBop
XJIOpHJa HAaTpusl. HUTpaTa IIMHKA U METAJUINYECKOTO
2.9EKTPOXUMUICCKOE TTOTyICHIE CBUHIIA, TToTpy)keHHoro B 0,02 M
amoMuHuA. TeopeTnyeckrue OCHOBBI U pacTBOp HUTpaTa CBUHIIA.
anmaparypHoe ohopMIIeHHE Ipolecca. Beruucnuts 3/1C ranpBaHUYECKOTO

3JIEMEHTA, COCTAaBUTh CXEMY
3JIEMEHTA.

2.0mpenenuts D/1C
raJbBaHUYECKOr'0 JIEMEHTA,
COCTOSIIIET0 U3 METAJUINIECKOTO
LMHKa, norpyxenHoro B 0,01 M
pacTBOp HUTpaTa LUHKA U
METaJUIN4YECKOTO HUKEJI,
norpyxensoro B 0,02 M pactsopa
nutpara Hukens (I1I). CocraButhb
CXeMy IIelH.

IIpo6membr 1.CunmkaTel. Bunbl, XAMUYeCKA COCTaB, IMoaroroeka nokiana (pedepara) o

HalpaBJICHHOTO CBOMCTBA CHJIMKATHBIX MaTEPUAJIOB, Pa3sBUTHN XUMHUYECKON

CHHTE3a CBIPbEBBIE UICTOUHUKH U1 IIPOU3BOJICTBA, | IPOMBIIUIEHHOCTH, JOCTH)KEHUSIX

MPaKTUIECKU 3HAYCHUE B HAPOJHOM XO3SIHCTBE. OTAETBHBIX OTPACIICH XMMUYECKOM
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BaXXHBIX IPOAYKTOB.

2.Kepamuxka. Bunsl. TexHonorus
MIPOM3BOICTBA M3JIEUNA U3 KEPAMHUKH.
3.Kupnuu. TexHonorus u3roToBJIcHUS,
000pyIOBaHME, BUABI KUPITHIHBIX

5631 (17078

4.Crexio. U3NKO-XUMUYECKHUE OCHOBBI U
anmapatypHoe opopMIIeHHE TIpoLiecca
Bapk# ctekia. CriocoObl H3rOTOBICHIS
W3eIui U3 CTEKJIA. .

5.Bsoxyuue. Coeipb€ U1t IPOU3BOACTBA.
TexHonorust 1 000py0BaHUE TS
MIPOM3BO/ICTBA N3BECTH.

6.1lemenT. CpIpbeBbIE HCTOUHUKH AJIS
MOJTyYSHUSI IIEMEHTA. TeXHOJIIOTHYECKIE
OCHOBBI U 000pyI0BaHue. Buabl nu3meuii
13 OETOHA, MEPCIICKTHBHI PA3BUTHUS
OTpPAaCIIH.

7 Metamnyprusi. CriocoObl TPOX3BOACTBA
METaJIJIOB U CI1aBOB. ChIPhEBHIE
HUCTOYHUKU. MECTOPOKACHHS.

8.UyryH u ctans. JJoMeHHBII mporecc.
MapTteHoBCKOe TTPOU3BOICTBO.
9.TBépnoe TomuBo. Bubl, s1eMeHTHBIN
COCTaB, POUCXOXKAECHNE, MECTOPOKIACHHUS.
Y CTpoiCcTBO TONKM 1JI CKUTAHUS
TBEPJAOTO TOILINBA.

10.KokcoBanue. [ToaroroBka ceIpbs.

Y CTpoicTBO KOKCOBO Oarape.
TexHomOrNs KOKCOXUMHUIECKOTO
MIPOU3BOACTBA.

11.HedTb 1 e€ 3HaueHNE B HAPOJHOM
xo3siictBe. CoctaB He(TH, €€
MIPOUCXOXKIEHIE, DIIEMEHTHBIA COCTaB.
Cnoco0bI IepepaboTKH.

12.0OcHOBHOW OpraHUYECKUN CHHTE3.
CBs13b ero ¢ HedTenepepadaThIBarOIICH U
KOKCOXUMUYECKOW TPOMBIILIEHHOCTBIO.
13.IIpon3BoCTBO BOAOPOA, CHHTES ra3a
KOHBEpCUEN MeTaHa.

14. Teoperuyeckue OCHOBBI u
anmapaTypHoe oQOpMIICHHE TPOU3BOJICTBA
METaHOoJA.

MPOMBIIIUICHHOCTH, HCTOPUHU
pa3BUTHUS U NIEPCIIEKTUBAX PA3BUTHUS
OTJEIbHBIX XUMUYECKHX
MIPOU3BOACTB, IPUMEHEHUHN
pasTUYIHBIX MaTepuaioB (He]Th, ras,
MOJIUMEPHI, METAILIHI,
KOMIIO3UIIMOHHBIE MaTEPHAIIBI U JIP.)
B HAPOJHOM XO35UCTBE.

CocTaBUTEND:

Hocos A.JI.

(pamunus, uHuyuansl u dondcHocmb npenodasamens (eti))
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