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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:

K-2

1.1

dopmupyemMble KOMIIETEHIIUN, HHAUKATOPbI 10CTHKEHUS

KOMHeTeHHHﬁ, SHaAHUsI, YMCHUA, HABBIKHA

Tabmumma 1 — MTHEAMKaTOphl JOCTIKEHIS KOMIIECTSHITHH, ((OopMUpyeMbIe TUCITUILTHHOMN

Koo u WNHpukatopsl 3Hanus, ymeHus, HaBbiku (3YB), dopmupyemsbie
Ha3BaHME JOCTUKEHUS JTUCLUILINHOMN
KOMIIETEHI] | KOMIETEHIUH 110
1505 OIIOII
[IK-2. I1IK-2.1 3naer 3Haer:
CriocobeH | CTpYyKTypy, COCTaB U | - pyHAaMEHTaIbHbIC 3aKOHBI, SIBJICHUS U MPOLIECCHI,
OCBauBaTh U | TUIAKTUYECKHE U3y4yaeMble XUMHUEH;
UCIIOJIb30BA | €IMHUIIBI IPEIMETHOM | - KJJACCUUECKHE U COBPEMEHHBIE METO/IbI aHAIM3A
Th obsacti Xumusl. BEIIIECTB.
teopernuec | [1K-2.2 Ymeer - crienuPUUECKyI0 XUMHYECKYIO TEPMUHOJIOTHIO;
KHE 3HaHHUS | OCYIIECTBIISTH OTOOP | - METOJMKHU BBIIIOJHEHHS 1a00paTOPHO-IIPAKTHUECKUX
U yueOHOTO U DKCIEPUMEHTAIbHBIX XUMUYECKUX MCCIIEOBAHUM.
IPAaKTUYECK | COAEpIKAaHUS YmMmeer:
W€ YMEHHUS | MPEIMETHOM 00JacTU | - IOCTYIHO OOBSCHATH OCHOBHBIE XUMUYECKHE
Y HaBbIKU B | XUMHUS VIS €T0 TE€PMUHBI, IOHATHS U 3aKOHbI, ACCOLIUUPOBAHHBIC C
IPEIMETHO | peanu3aluu B 00JIaCThIO U3YUYCHHUS;
i obnmactu | pa3nuuHbIX (hopmax - HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS B
o o0y4eHus B npodeccuOHaNBHON 1A TEIbHOCTH;
npopuIIo COOTBETCTBUM C - IUTAHUPOBATh BBINOJIHEHUE Ja0OPaTOPHO-
"Xumus" tpeboBanusaMu PI'OC | mMpaKTUYECKUX U IKCTIEPUMEHTAIBHBIX XUMHUECKUX
npu 00. HCCIICIOBAHMIL;
peleHnmn I1IK-2.3 Baageer:
npodeccuo | JlemoHCcTpHpyeT - OCHOBHBIMU XUMHUYECKUMHU U (PU3HUECKUMU
HaJIbHBIX HaBBIKH MOHSTHUSIMH, 3HAHUSAMU 3aKOHOMEPHOCTEN
3aja4 UCIIOJIb30BaHUS B XMUMUYECKHX MPOLIECCOB U SIBIICHUI;
npogeccuoHaTbHON - crier (UKo METOIMK BBIMOJIHEHUS 1ab0paTOpPHO-
o0pa3oBaTenbHON IIPAKTUYECKUX U HIKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM.
JESITEIbHOCTH
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 432

2. KonraktHas paborta oOywarommxcsi ¢ mpenojaBareneM (Io 172
BHUJaM Y4eOHBIX 3aHSITHIT) (BCETO)

AynutopHas padota (Bcero): 172

B TOM 4YHUCIIC:

JIEKITUHA 66

MMPAKTHUYCCKUE 3aHATHUA, CEMUHAPBI

MPaKTUKYMBI

J1a0opaTopHbIe PabOTHI 106

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) 188

4. IIpomMexyTouHas aTTecTanus 00y4aronerocs —
3auér (7 cemectp)

Dx3ameH (8 cemectp) 36
3auét (9 cemecTp)
Ok3ameH (10 cemectp) 36

3. Y4eOHO-TeMaTH4eCKHIl IVIAH U CO/lePKAHMe TMCHMIIINHBI.

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

(0] o
| =4 §| Pasnesnsl U TeMbl AUCHUIUIUHEL |O6Lua;{ | TpymoeMKkoCTh 3aHATHIA (Jac.) | Dopmbr!

''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

5



0D0 300
AyIHUTOpH. AyIHUTOPH.
sansatust | CPC 3aHaTus _ |CPC
JIEKII. |r[paI<T. JIEKII. |r[paI<T.
7 cemecTp
2-7 | XapakTepucThka BakHeHmux | 36 10 14 12 YO-3, ITP-5,
IIPOM3BOJICTB u armnaparos. TC-2
CoBpeMeHHBIE TpeOoBaHUs K
XUMHYECKAM MIPOU3BOJICTBAM.
OYnCTKa TPOMBITIIEHHBIX BEIOPOCOB.
8- | Xumuss um  oHepretuka. Ceippe. | 36 10 | 14 | 12 VO, YO-3,
12 | Dueprus. Bona. IP-5, TC-2
13 | 3auér c oneHKoOM
HNTOI'O no cemectpy 72 20 | 28 | 24
8 cemecTp
22- | XuMusg WU HOBble  Marepuansl. | 57 8 12 | 34
25 | IIpou3BOJICTBO OJUMEPOB.
26- | XuMug W CO3JaHHWE  TPOAYKTOB | 54 8 12 | 34
29 | nuTaHus.
30 | Ok3ameH 36
NTOI'O no cemectpy 144 | 16 | 24 | 68
9 cemecTp
2-5 | IIpousBoacTBO MUHEPATBHBIX 34 8 12 14 VO-3, I1P-5,
yI0OpEHHIA. TC-2
6-9 | DIEKTPOXUMHUSI. 38 8 14 16 VO, YO-3,
I1P-5, TC-2
10 | 3auér
HNTOI'O no cemecTpy 72 16 | 26 | 30
10 cemecTp
22- | IIpoGiemMbl  HampaBjieHHOro cuHTe3a | 108 | 14 | 28 | 66 YO-3, IP-5,
30 | mpaKTHUYECKU BaXKHBIX MTPOAYKTOB. TC-2
31 | Dk3amMeH 36
NTOI'O no cemectpy 144 | 14 | 28 | 66
BCEI'O | 432 | 66 | 106 | 188

3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI

Tabnuna 6 — CoaeprkaHue TUCITUTUTUHBL

Ne Haumenosanue
n/n | pazaea JUCHUNIHHBI

Conepxanue

1 | Xapakrepuctuka
BaXXHEUIINX
IIPOU3BOJICTB u
anmnaparos.
CoBpemMeHHbIE
TpeGoBaHuUs K
XUMUYECKUM
MIPOU3BOJICTBAM.
Ouncrka




Ne | HammeHoBaHme
Conep:xxanue

n/m | pazaea JUCHUNIHHBI
MIPOMBIIITIEHHBIX
BEIOPOCOB.

Cooeporcanue 1eKkyuoHHo20 Kypca

1.1. | Xumnueckoe YyeHne 0 XMMUYECKOM MPOU3BOACTBE. XUMHUYECKasT TEXHOJIOTHUS.
MPOU3BOACTBO OCHOBHBIE  3a7a4d, pEUIaeMble XHUMHUYECKON  TEXHOJOTHEM.

OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKON TEXHOJIOTHH.

1.2 | Xumnueckue nporecchl | XUMHUYECKHE NPOLECCHl U PEAKTOPbI, XUMUKO-TEXHOJIOTHUUECKUE
U PEAKTOPbI, XHUMHUKO- | CHCTEMBbI
TEXHOJIOTHYECKHE
CUCTEMBI

1.3 | OcHOBBI CoBpeMeHHble TpeOOBaHMA K XMMHUYECKHMM IPOU3BOJCTBAM
MIPOMBIIITICHHON SKOHOMMYECKOTO, CTPYKTYPHOTO M HKOJIOTMYECKOTO XapakTepa.
9KOJIOTUHU OuncTKa MPOMBIIUICHHBIX BHIOPOCOB.

Tembl npakmuyecKux/ceMuHapCcKux 3aHamull

1.4 | Xumnueckoe YyeHue 0 XUMHYECKOM ITPOU3BOACTBE. XUMHUYECKAsT TEXHOJIOTHUS.
MPOU3BOACTBO OCHOBHBIE  3a7a4, pelIaeMble XHUMHUYECKON  TEXHOJOTHEH.

OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKON TEXHOJIOTHH.

1.5 | Xumudeckue mpouecchl | XMMHUYECKHUE MPOLECCHl U PEAKTOPBI, XUMHKO-TEXHOJIOTHYECKUE
U PEAKTOPbI, XHUMHKO- | CHCTEMBbI
TEXHOJOTHYECKHE
CUCTEMBI

1.6 | OcHOBBI CoBpeMeHHble TpeOOBaHMA K XMMHUYECKHMM IPOU3BOJCTBAM
MIPOMBILIIEHHOM IKOHOMUYECKOT0, CTPYKTYPHOTO M 3KOJOTMYECKOTO XapakTepa.
HKOJIOTUU OuncTKa NPOMBIIIEHHBIX BEIOPOCOB.

2. | XuMusi U D3HEpreruka.

Cripse. OHeprusl.
Bona.

Cooeporcanue 1eKkyuoHH020 Kypca

2.1 | Ceipbe, 3HEpTHSL Coippe, sHeprus, Boaa. lloaroroBka cwIpbsi K THepepabOTKe.
DHepreTuka, CnocoOsr  oboramieHust ceipbsi.  OOopynoBanue. [lokazarenun
YTUIM3AMsl  TEMJIOBOH | OneHKH 3((EeKTUBHOCTH KauecTBa 00OTaIieHusl.

SHEPTUU B XUMUYECKHUX | DHEpreTuKa, YTWIM3alusl TEIJIOBOM HHEPruM B XUMHUYECKUX
IIPOU3BOJICTBAX. NpoOM3BOJCTBaX. IlepcreKTUBBI BBIPAOOTKU AIIEKTPUUYECKOW U
TEIUIOBOM SHEPTUH, OLIEHKA 3aI1acOB M HOBBIX HCTOYHUKOB.

2.2 |Bo3gyx W Boja Kak | 3HaU€HHUE BOABl B IPOU3BOACTBE IPOAYKTOB XHUMHYECKHX
CBIpbE ISl XUMUYECKOH | mpeanpusaTuii. TpeGoBaHus, MpeabsIBIsieMble K KAUYeCTBY MUTHEBON
MPOMBILIIIEHHOCTH U TexHHueckoil Boxbl. JKecTkocTh. BomomoaroroBka, O4YMCTKA.

bopb0a ¢ HAKUIBIO B IPOMBILLIEHHOCTH.

Tembl npakmuyecKux/ceMuHapcKux 3aHamull

2.3 | XapakrepucTtuka XapakTepuCTUKa CHIPbsl, MPUHLUIBI 00OTAIIEHUs, KOMILJIEKCHOE
CBIPbS, NPUHIUIBI | UCIIOJIb30BaHUE
oOoranieHus

Temvl 1abopamopuwix pabom

2.4 | AHaimu3 W HOATOTOBKA | AHAIU3 U IIOATOTOBKA TEXHUYECKOM BOJIBI
TEXHUYECKOU BOJEI

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

2.7 | I'panynomeTrpuueckuii | ['panymoMeTpudeckuii aHaau3 U (GIoTaIus TBEPAOTO ChIPhS
aHaJIN3




Ne | HammeHoBaHue
Conep:xxanue
n/n | pa3aeja JIUCHMIJIUHBI
u QuoTtanus TBEPIOTO
CBIPbSI
3 | Xumns " HOBBIE
MaTepHallbl.
[IpousBoacTBo
MOJUMEPOB. XUMUSA U
CO3JlaHH€  IMPOJYKTOB
MUTAHUS.
[IpousBoacTBo
MUHEpaJIbHBIX
yaoOpeHui.
DIEKTPOXUMUSL.
3.1 | Xumust u HoBble | [IpoGnembl MarepuanoBenenus. MeramioBeaenue. Onpenenenue
MaTepHabl HNOHATUSL «MaTepuaibl». COOTHOLICHHE TOHSATHH «BELIECTBOY,
«MaTtepuam», «u3Aenaue» (KOHCTpyKuus). MarepuaioBeleHHE,
sTamnsl craHoBieHus. Knaccudukanus marepranoB. XuMHUECKUE U
(Gu3nyecKkue OCHOBBI HM3YYEHHs, CO3[JaHUS U SKCILTyaTalluu
MaTepuanoB (MOHATHE O (U3MKE M XHWMHUU TBEPAOrO Tea,
KPUCTAUUTOXUMHUU, METOoAaX (U3UKO-XUMHUUYECKOTO aHajau3a).
[IpoGiiema co3manusi MaTepuajoB C 3aJaHHBIMU CBOWCTBAMHU U
HamnpaBlIeHUs: ee pemeHuss. Poib  OTEYEeCTBEHHBIX Y4YEHBIX-
XHMHKOB.
3.2 | IlonumepHbIe CoctraB u ocHoBHbIe cBoiicTBa BMC, knaccudukanus, (uzuko-
MaTepHAaJIbI XMUMHUYECKHE OCHOBBI IOJIYYEHHUS, OCHOBHBIE CLIOCOOBI MOJTYyYCHHUS
3.3 | Ilpou3BoacTBo [IpousBoncTBo BaXHEHIINX MOJIUMEPHBIX MaTEepUasIoB.
BaXHEHUIINX [Tpon3BOACTBO MOIMMEPOB — TOJIMITWIIEHA, MOJUIPONUIIECH],
MOJIMMEPHBIX IUIacTMACC.
MaTepHaloB
3.4 | TexHomnorus Mertoas! pukcanuu atMocepHOro a3ora, TEXHOJIOTUS aMMHUAKa U
CBSI3aHHOI'O a30Ta a30THOM KHCJIOTHI
3.5 | IlpousBoactBo cepHoii | CBOlCTBA, NMPUMEHEHUE U CHOCOOBI TOMYYEHUS, MPOU3BOJCTBO
KHCJIOTBI CEepHUCTOrO ra3a, KOHTaKTHBIH CIIOCOO TIOJIyd4eHHUs CEpHOH
KHCJIOTHI
3.6 | MunepanbpHbie conmu U | [[pumeHeHHME MUHEPATBHBIX coyiei U ynoopenuii. Knaccudukanus
ynoOpeHus MHUHEpaJIbHBIX  yaoOpeHuid.  [Ipom3BOACTBO ~ MHHEpabHBIX
ynooperuii. IIpou3BOACTBO aMMHAYHON CEIHMTPHI, MOYEBHHBI,
cynepdocdara. TexHonornyeckoe ohopMIEHUE POLIECCOB.
3.7 | DNeKTpOXUMHUYECKUE DNEKTPOXUMHUSL. Teopernueckue OCHOBBI. YcerpoicTBo
MIPOU3BOJICTBA AIIEKTPOJIU3EPOB JJIsl OJTYUEHHUS AIFOMUHUS, SJIEKTPOJIN3a BOJAHOTO
pacTBOpa M paciuiaBa XJIOpUia HaTpusl.
Temvl npakmuyeckux/ceMuHapcKux 3aHamul
3.8 | Xumus u HoBble | Knaccudukanms matepuanoB. XuMudeckue U (U3NYECKUE
MaTepHabl OCHOBBI HM3YYEHHS, CO3JAaHUS M SKCIUIyaTallUd MaTepuasoB
ITpounzBoacTBO (moHsATHE O (QU3MKE U XUMHUHM TBEPAOIO Teja, KPUCTANIOXUMUH,
BAKHEUIIINX MeTogax (U3MKO-XMMUYEecKoro ananuza). IIpobiema co3maHus
MOJMMEPHBIX MaTepUaloB C 3aJ@HHbIMM CBONCTBAMHM M HAalpaBJICHUs €€
MaTepHaoB peleHusl.
[IpousBoacTBO BOKHEHIINX MTOJTUMEPHBIX MaTepHaoB.
[Ipou3BoACTBO MOJMMEPOB — TOJUITWICHA, MOJUIPONUIICHA,
I1acTMace




Ne | HammeHoBaHme
Conep:xxanue
n/m | pazaea JUCHUNIHHBI
3.9 | MunepanbHbie conmu u | [IpumeHeHHE, TPOU3BOJCTBO MUHEPATLHBIX COJCH M yI0OpEHUIA.

ynoOpeHus
DIEKTPOXUMUYECKHUE
MIPOU3BOJICTBA

Pemenue 3amau.
DJIEKTPOJIM3 BOJHOIO pacTBOpa M pacijiaBa XJIOpHUAA HATpHs.
Pemenue 3amau.

Tembt 1abopamopHvlx pabom

3.10 | [Tomyyenue  wHuTpara | [lomydyeHue HUTpaTa aMMOHUS U CyJbdaTa
aMMOHU4 U cyibdaTa aMMOHUS
aMMOHUS
3.11 | [lonmyyenne wu ananu3 | [lomyueHnue u aHamu3 nqBorHOTO cynepdocdara
JIIBOMHOTO
cynepdocdara
3.12 | [lonyuenue ITonyuyeHue CHHTETUYECKON COJITHON KUCIIOTBI
CUHTETUYECKOU
COJISTHOM KHUCJIOTHI
3.13 | Onpenenenue Onpenenenue miacTMacc U BOJIOKOH
IJ1IACTMAcC ¥ BOJIOKOH
3.14 | AHanu3 MUHEpaIbHBIX | AHAJIN3 MUHEPAIBHBIX YI0OpEHUIA
ynoOpeHuit
3.15 | Onextponus  xjopuzaa | DIeKTposan3 xjopuaa Harpus. IlomyueHue ruapokcuaa HaTpus,
HATpUS XJIOpa ¥ BOOPOAA
3.16 | [lonyuenue [Monyuyenue peHoa0HopMabIETUAHBIX CMOJ
(benonopopManbIeThI
HBIX CMOJI
3.17 | llonyuenue  azoTHOM | [lomydyeHne a30THOIM KUCIOTHI
KHUCJIOThI
4 | [IpoGnemsr
HaIpaBJIEHHOTO
CHUHTE3a MPAKTUYECKU
BA)KHBIX MPOJYKTOB.
4.1 | Meramnyprusi. Uyryn. | Metaumyprus. CrocoObl TIPOM3BOJACTBA METAUIOB M CIUIABOB.
Cranb ColpbeBble  MCTOYHMKHM. MecTopoxkaeHus. YyryH U cTalb.
JloMeHHbII poiecc. MapTeHOBCKOE MPOU3BOJICTBO.
4.2 | CunukaTtHble Kepamuka. Buapl. TexHonoruss npou3BOACTBA M3ACIUN U3
MaTepuaibl kepamuku. Kupnuu. TexHonmorusi M3rotroieHHs, 000pyAOBaHHE,
BU/JIbI KUPNIUYHBIX U3Aenuid. Cteksio. OU3NKO-XUMUYECKUE OCHOBBI
U amnmnaparypHoe odopmieHue mpolecca Bapku crekna. CrnocoObl
M3TOTOBJICHMSI 3T U3 CTEKJIA.
4.3 | LlemeHT 1 u3BeCThH Bsoxymme.  Cpipp€ A OpoM3BOACTBA.  TeXHONOTHS U
o0opynoBaHue It mMpousBojacTBa u3BecTH. LlemeHT. ChIpbeBble
MCTOYHUKHU JJIS MTOJIy4YEHHUS LleMeHTa. TeXHOJI0rn4eckiue OCHOBBI U
oOopyznoBanue. Buabl uznenuit u3 6eToHa, nepcreKTUBbl pa3BUTHUS
OTpACIIH.
4.4 | Tépnoe ToruBo. | TBEpaoe TomnmBo. Buabl, 3I€MEHTHBINA COCTaB, MPOUCXOXKICHHE,
Koxkcosanue. MECTOPOXKACHUS. YCTPOMCTBO TOMKH I CHKUTaHUA TBEPAOTO
tornBa. KokcoBanue. [loaroroBka ceipbsi. Y CTpOHCTBO KOKCOBOM
Oarapen. TeXHOIOTHs] KOKCOXUMHUYECKOTO MTPOU3BOJICTBA.
4.5 | Hedts u e€ cnocoOwl | HedTh u e€ 3HaueHne B HapoaHoM xossiiicTBe. CoctaB HedTH, €€

nepepadoTKH

MIPOMCXOXKICHHE, DIIEMEHTHBINA cocTaB. CriocoObl mepepadOTKH.




Ne | HammeHoBaHme
Conep:xxanue
n/m | pazaeja JUCHUNIHHBI
4.6 | OcHOBHOI1 OcHOBHOM OpraHU4YeCKU i CHHTE3. Cas3b €ero c
OpraHMYeCKU CUHTE3. | HedTenepepadbaTbIBaromIeit u KOKCOXUMHUYECKOU
NPOMBINUIEHHOCThIO.  [Ipom3BomcTBO  BOgopoma, CHHTE3-Tasza
KOHBEPCHUEU METaHA.
4.7 | IIpouszBoacTBa Teopernueckre  OCHOBBI W ammaparypHoe  odopmieHHe
MEeTaHoO/a, A3TaHoJia W | MPOU3BOJICTBA METaHOJA. TeopeTuuecKrue OCHOBBI U anmnapaTypHOe

YKCYCHOM KHCIJIOTBI

oopmIIeHHE MPOU3BOJCTBA ASTWJIOBOTO CHHpPTAa U3 MHILIEBBIX
npoaykroB. IlomydeHue 3TaHONIAa THUAPOIM3OM JAPEBECUHBI, U3
stuneHa. [IpoMbIIIeHHBIE CHOCOOBI  MOJYYEHUS  YKCYCHOM
KHCJIOTHI.

Temuvi npaKmMQQCKMX/CeMuHCZpCKMX 3auamuil

4.8 | Meramnyprus. Uyrys. | Metaumyprus. CrocoObl TTPOM3BOJACTBA METAUVIOB M CIUIABOB.
Crainb. ChIpbeBble  MCTOYHUKH. MectopoxaeHus. YyryH ©  cTaib.
Jomennslii mponecc. MapTeHOBCKOe IIPOU3BOACTBO. Pemenue
3a1au
4.9 | CunukaTHEIC Kepamuka, kupruy, CTEKI0, IEMEHT.
MaTepuaibl, LEMEHT U
U3BECTh
4.10 | Hedts um e€ cmocoOwl | HedTh u e€ 3HaueHune B HapoaHoMm xossiiicTBe. CoctaB HedTH, €€

nepepadoTKu
OcHoBHOM
OpraHUYEeCKUU CUHTES.

MIPOUCXOXKICHUE, DIEMEHTHBIN cocTaB. CIocOObI mepepadoTKH.
[TpousBoacTBa MeTaHoOJa, ITAHONA U YKCYCHOM KHUCIOTBI, CHHTE3-
rasa.

Temvl 1abopamopuwix pabom

4.12 | ITonyuenue 6pomdTana | [lomydenne 6pomdTana

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

4.14 | IlonyyeHue mMpu1a [TonyueHnue MbuIa

4.15 | llonyuenne uuctsamel | [lomyyenue ynctsnien macTol
MACTBI

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

4.17 | llonyuenne ykcycHou | [losyueHne ykCyCHOM KMCIOTBI OKHCICHUEM
KHUCJIOTHI OKHCJICHUEM | alleTajbAeruia
aleTanpaeruaa

4.18 | Ilonyuenue [Tomyyenue HUTpOOEH30Ia
HUTPOOEH30J1a

4.19 | [lonyuenue Oen3oitHoi | [lomydenre OEH30MHONU KUCIOTHI
KHCIIOTBI

4.21 | llonyuenue dhenona [Toydyenue dbenona

4.22 | Ilonyuenne nurmMeHToB | IlomyueHne NUrMEHTOB Kpacok
Kpacok

4.23 | Ilonyuyenne nurmMeHToB | IlomyueHne NMrMEHTOB Kpacok

Kpacok

4 TlopsiioK OLIEHMBAHUS YCIIEBAEMOCTH U CPOPMHUPOBAHHOCTH KOMIIETEHIIMH
00y4aierocsi B TeKyuei 1 NpoMe:KyTOYHO! aTTeCTAaIllUH.

JI71s1 TIOJIOKUTENTFHOM OIEHKH IO pe3ysibTaTaM OCBOCHHUS TUCIUIIMHBI 00ydaronemMycs
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HE00XO0IUMO BHITIOJTHUTH BCE YCTAHOBJICHHBIE BUIbI yueOHOU paboThl. OlieHKa pe3ylbTaToB

Tabmuma 7 — bainbHO-peHTHHTOBas OICHKAa PE3yJbTaTOB y4eOHOW paboOThI
obyuatontuxcs 1o suaam (bPC)
7 cemecTp
Vuebnas padora (Cymma (Bugsl u pesynetatel  |OLeHKa B aTTecTaluu Bannst
(BuBI) O0ayuioB  |y4eOHOM padoThI (10 Henenp)
Texyrmmast 80  |Jleknmonnsie 3ansaTHSA |1 0aJJ1 — mocereHune 1 JeKITHOHHOTO 1-7
yueOHast pabora (KOHCITEKT) 3aHATUS
B cemMecTpe (7 3amsITHIN)
(ITocemenue JlabGopaTopHsbie (10|1 6ana — mocemenne 1 MPaKTHIESCKOTO 10-22
3aHATHN o pabor). 3aHATHUS U BBINOJIHEHUE paOoThl Ha 51-
pacmucanvuio | 65%
BBITIOJTHEHUE 2 0aana — nocemnieHre 1 3aHATHS U
3a7aHui) CYLIECTBECHHBIN BKJIaJ Ha 3aHATHU B
paboTy Bceil rpyImisl,
CaMOCTOSITEIbHOCTD U BHIIIOJIHEHHE
pabotsl Ha 85-100%
CamocrosTensHas Tewmsl 3amannii 36-48
pabota
HToro nmo Texkymieii padote B cemecTpe 51-80
[IpomexxyTounas |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 6as10B (TIOPOTOBOE 3HAUCHIIC) 10-25
IIKAJIbI) 25 6a/u10B (MaKCHMaJIbHOE 3HAUCHHE)
HToro mo npoMe:KyTo4HOM aTTecTanuu (3a4er) (51 —-100%
1o
IIPUBEIECHHO
i mkane)
10 —20 6.
CymmapHas oneHka no gucuumiamnie: CymMMa 0aioB TeKyIIeld 1 MpoMexyTodHoi arrectanuu 51 — 100
0.
8 cemecTp
Yuebnast padora| Cymma | Bumsl u pe3ynbTaThl OreHKa B aTTecTauu bayer
(BuBI) OasioB yueOHOW pabOTHI (10 Henenp)
Tekymias 60 Jlexuuonusle 3auatus |1 6. - mocenieHue 1 JEKIIUOHHOTO 1-12
yueOHas paboTa (KoHCTIEKT) 3aHATHUS
B cEMecTpe (12 3ansTHii)
(mocerexue Cemunapckue 3anstus |1 6. - mocemenue | MpakTUIECKOro 28 -32
3aHSITHH 110 (BBITIONTHEHUE 3aaHUI [3aHATHS W BBIITOTHEHHE paOboThHI Ha 51-
pacnycaHuio U CEMHHAPCKOTO 65%
BBITIOJTHEHHE 3ansaTust) (15 3ansTuit) |2 6. — nocemenue 1 3aHATHA U
3aJTaHNi) CYIIECTBEHHBIN BKJIaJ HA 3aHATUU B
padoTy BCelt rpyIibl,
CaMOCTOSITEIBHOCTh M BBIITOJTHEHNE
pabotsl Ha 85,1-100%
CaMocTosTeabpHas 3a oxuo 3aganue ot 0,5 6. H0o: 17-20
pabota 1 6. (BemmonHeHO 51 - 65% 3amaHui)
1,5 6. (BeimomnHEHO 66 - 85% 3amanuii)
2 0. (BemoxaeHo 86 - 100% 3amanuii)
Hroro o tekyiei pabore B ceMecTpe 51-60
Teopernueckuii Borpoc |8 6. (TOporoBoe 3HaUCHUE) 8-16
16 6. (MakcHMaJIBHOE 3HAYCHHE)
[TpomexxyTouHas 40  |Tect 6 0. (moporoBoe 3HAYCHHUE) 6-12
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aTTecTalus 12 6. (MakcMMaabHOE 3HAYCHUE)
(3K3aMeH) Brimonaenwme 6 0. (moporoBoe 3HAYCHHUC) 6-12
MIPAKTHYECKOTO 12 6. (MakcuManbpHOE 3HAUYCHHE)
3aJTaHus
HToro mo mpoMexyTOUHOM arTecTanny (IK3aMeHY) 20 —40
CymMmapHasi OIeHKa MO0 JUCITUIUIMHE: CyMMa 0aJIJIOB TEKYIIeH M IpoMeKyTodHoH aTtTecTammu| S1 - 100
9 cemecTp
Yuebnast padora [Cymma (Bunbl u pesynbratel  |OIleHKa B aTTECTAIlAN bamer
(BuBI) OayuioB  |yueOHOM paboThI (10 Henenp)
Tekymast 80 Jlexknmonnele 3auaTug |1 0asI — mocenieHue 1 JIEKIIMOHHOTO 1-7
yueOHast pabora (KoHCTIEKT) 3aHATHS
B cemMecTpe (7 3ansTHIN)
(ITocemenue JlaGoparopHbie (10{1 6ann — nocemienre 1 MpaKTHYECKOTO 10-22
3aHATHH 1o pador). 3aHATHUS U BBITIOTHEHHNE padoThI Ha 51-
paclucaHuilo " 65%
BBINIOJIHEHUE 2 0aj1a — nocelieHue 1 3aHATus u
3a1aHni) CYIIECTBEHHBIN BKJIA]] HA 3aHITHU B
paboTy BCeit rpymisl,
CaMOCTOSITETILHOCTD U BHIIOJIHEHHE
pabotsl Ha 85-100%
CamMocTosTebHas TeMsl 3amannii 36 -48
paboTa
HToro nmo Texkymeii padote B cemecTpe 51-80
[IpomexyTtounas |20 Teopernueckuii Borpoc|21 6aji (moporoBoe 3HaYEHHUE ) 21-40
aTTeCTALUS (100% 40 6an10B (MaKCHMaJIbHOE 3HAYCHHE)
(3ager) /6amnoB  |[Ipaktrueckoe 3aganue (20 6a110B (IOPOrOBOE 3HAYECHHE) 20-35
IIpUBEE 35 6a/u10B (MakCHMaJIbHOE 3HAUCHHE)
HHOU Ketic-3agaua 10 6an110B (TOPOrOBOE 3HAUCHUE) 10-25
IIKaJIbI ) 25 6a10B (MakCUMaJIBHOE 3HAYCHHUE)
HToro mo npoMexKyTo4HoOM arrecTamum (3a4er) (51 -100%
o
MPUBEACHHO
1 TIKase)
10 —20 6.
CyMmMapHas oneHKa no aucuuminne: CymMMa 0ajijioB TEKyIIEH B TPOMEKyTOYHOM aTTectaruu 51 — 100
0.
10 cemecTp
VYuebnas padora| Cymma | Bupasl u pesynbraTsl Ornenka B aTTecTaluu Bamst
(BUIBI) OayIoB y4eOHON paboThI (10 aenens)
Texymmas 60  |Jleknmonnsle 3aHATHA |1 0. - Mocemenue 1 JICKITMOHHOTO 1-12
yuaebHas paboTa (KOHCTIEKT) 3aHATUA
B ceMecTpe (12 3aHsaTHIA)
(mocermeHue CemuHapckue 3aaatus |1 6. - mocemenne 1 mpakTHIECKOTO 28 -32
3aHATUH 110 (BBITIOJIHEHUE 3aaHUI |3aHSTHS U BHITIOTHEHNUE paboThl Ha 51-
pacIUCaHUIO U CEMUHAPCKOTO 65%
BBITIOJTHEHHE 3anatus) (15 3ansatuit) |2 6. — nocemenue 1 3aHATHS 1
3aJIaHui) CYIIECTBCHHBII BKJIAJ] HA 3aHATUHU B
paboty Bceil rpymnisl,
CaMOCTOSITETTFHOCTh 1 BBITIOJTHEHHE
pabotel Ha 85,1-100%
CaMocTosTeabHas 3a oxuo 3aganue ot 0,5 6. Ho: 17-20
pabota 1 6. (BemonHeHo 51 - 65% 3anganuii)
1,5 6. (BeImomnHEHO 66 - 85% 3anaHuii)
2 0. (BemonHeHo 86 - 100% 3amanuii)
HUtoro no tekymieit pabote B cemecTpe 51-60
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Teopernueckuii Borpoc |8 6. (TOpOroBoe 3HAUCHHE) 8-16
16 6. (MakcHMaJIbHOE 3HAYCHIE)
[Ipomexyrtounas| 40 |Tect 6 6. (moporoBoe 3HaUYCHHE) 6-12
aTTeCTaIus 12 6. (MakcHMaJIbHOE 3HAYCHIIE)
(3K3aMeH) Brimonaenwme 6 0. (moporoBoe 3HaUYCHHUE) 6-12
MPaKTUYECKOTO 12 6. (MakcuManbHOE 3HAYCHUC)
3aJaHus
HToro mo npomMexyToyHOH arTecTtanuy (IK3aMeHy) 2040
CymMapHas OIeHKa M0 JUCITUIUIMHE: CyMMa 0aJlJIOB TeKyIeH U IpoMexXyToaHoi aTtTectammu| 51 - 100

S5 MarepuajJbHO-TeXHHYECKOE, NPOrpaMMHOe W Yy4eOHO-MeToAuYecKoe
o0ecrnieyeHne IMCUMILIHHBI.

5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasl JJuTepaTypa
1. Kporoga, U. B. Ilpuknannas xumus : yaeOHoe nocodue / U. B. Kporosa. - KpacHospck :
Cub. dpenep. yu-1, 2020. - 148 c. - ISBN 978-5-7638-4215-9. - TekcT : 271eKTpOHHBINA. — Pexum
nocryma: https://znanium.com/catalog/product/1818780 (nara obpamenus: 17.09.2023).
2. Oprannueckuii cunrtes : npaktukyM / E. H. Yioomckuii, 3. B. Hocosa, 1. A. Ytenosa [u
ap.] ; mox obmr. pex. M. A. VrenoBod ; MUHHCTEPCTBO HAyKHM M BBICHIETO OOpa30BaHMSA
Poccuiickoit ®enepanun, Ypansckuii denepanbHblii yHUBepcuteT. - ExatepunOypr : U3a-Bo
VYpanbckoro yu-ta, 2020. - 114 c. - ISBN 978-5-7996-3117-8. - TekcT : 31eKTpOHHBINA. — Pexxum
nocryna: https://znanium.com/catalog/product/1953604 (nara oopamenus: 17.09.2023).

JonmoaHuTebHAS YUeOHAsl JIUTEpaTypa
1. Boponynun, JI.M. Ilponeccel u anmapaTsl XMMAYECKON TEXHOJIOTUH: yuyeOHoe mocobue /
AM. bopoaynun, B.H. HWBanen; pea. H.B. Illumkwuna; PenepanbHOE areHTCTBO I10
obpazoBanuto, Kemeposckuii Texnonornueckuii Mucrutyr Ilumesoit [IpombineHHOCTH. —
KemepoBo: KemepoBckuii TEXHOJIOTMYECKMH WHCTUTYT MUIIEBOW MpPOMBINUIEHHOCTH, 2007. —
168 C.: HIL., TalIL., CXEM. - Pexum JOCTyTa: Io IIOIIHICKE. —
URL: https://biblioclub.ru/index.php?page=book&id=141314 (mata obpamenus: 10.11.2020). —
ISBN 978-5-89289-435-7. — TeKkcT: 3JIEKTPOHHBII.
2. byxapos, C.B. Xumusi u TEXHOJIOTMS MNPOAYKTOB TOHKOTO OpPraHUYECKOTrO CHHTE3A:
yuebHoe mocobue / C.B. byxapos, I'"H. HyrymanoBa; MunucrepcrBo o0pazoBaHHsl U HAyKH
Poccun, KazaHckuid HallMOHAJIBHBIA MCCIEAOBATEIbCKUM TEXHOJOTHUYECKUM YHUBEPCUTET. —
Kazanp: Kazanckuii HayuHO-uccienoBaTenbCKuil TexHonorunueckuit ynusepcurer (KHUTY),
2013. — 268 c.: WL, TalJI. —  Pexum  noctyna: o MHOJITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=258359 (mara obpamenus: 10.11.2020). —
bubmuorp.: c. 221-224. — ISBN 978-5-7882-1436-8. — TekcT: 37€KTPOHHBIMN.
3. Mengenesa, Y.b. IlpuknagHas XuUMHS: XUMHS U TEXHOJOTHUS MOATOTOBKH HepTH /
U.b. Mengenera, T.H. Kauanosa, P.I'. Taramesa; MunuctepctBo 00pa3oBanus u Hayku Poccun,
KazaHnckuii HaluMOHAIbHBIM HCCIEAOBATENILCKUNM TEXHOJIOTMYECKUA HMHCTUTYT. — KazaHs:
Kazanckuii HaygHO-HCClIeIoBaTEIbCKHI TexHomornueckuii yausepcutet (KHUTY), 2012, — 81
C.: ui., TaluI., CXEM. — Pexum JOCTYyTa: mno MOATMKCKE. —
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: 31eKTPOHHBIH.
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5.2 MarepuajJbHO-TeXHUYECKOe W MPOrpaMMHoe olecredyeHue
TUCIHUNIMHBI.

VYyeOHble 3aHATHA MO0 TUCHUIUIMHE TpoBoAATCs B yueOHbIX ayautopusx KITIN KemI['Y
yaebHoro koprryca Ne5 (yi. Ky3nenosa, 1. 6):

340 Yuebnas aynuropus (MyTbTUMEIUAHAS) TSI IPOBEICHUS:
- 3aHSTHUH JIEKIIMOHHOIO THIIA;

CrnenuanusupoBanHas (yuedHasi) MebeJib: TOCKa MeJoBasi, kadeapa, CTOJbI, CTYJbSI.
OO0opynoBanme: cmayuonaproe - KOMIbIOTED, IPOEKTOP, IKPaH.
Hcnoan3yemoe mporpammuoe obecnedenne: MSWindows (MicrosoftimaginePremium 3

year o cyomuiieH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.),
LibreOffice (cBo6omno pacnpoctpansemoe 110).
HNuTepHer ¢ o0ecnievenuem gocryna B IUOC.

337 JlaGopaTopusi XuMuH. YueOHast ayTUTOPHS U1 IPOBEICHUS:

-3aHATHIA 1a00PaTOPHOrO THIIA;

- TPYTIOBBIX U MHIUBHyaTbHBIX KOHCYJIbTAIIHI;

- TEKYIIETr0 KOHTPOJISI ¥ MPOMEXYTOYHOM aTTeCTalllu.
CrneununanusupoBanHas (yueOHasi) Mebesib: JOCKa MEJIOBasi, CTOJBI JJAOOPATOPHBIC, CTYJIbS,
PaKOBUHBI, BBITSDKHOM 1IKad, 1€MOHCTPALIMOHHBINA CTOJ.
OO6opynoBaHue ISl MPe3eHTANMH Y4eOHOT0 MaTepHaia: nepeHocHoe ~-HOyTOYK, IPOEKTOp,
9KpaH.
JlaGopaTopHoe o0opyaoBaHHe M MaTepHAJbI: TOJSPHUMETP, AHATUTHYECKUE NPHOOPHI,
BECBI, TEPMOCTAT, XOJOIWIBHUK, PEOCTaT, aKBAJAUCTUIATOP, MaTepuUajbl Uil MPOBEACHUS
1a00paTOpHBIX PabOT (KOJOBI, MPOOMPKU U Jpyras XUMHYECKas MOCyZAa), PEaKTUBBI IS
MpoBeAcHUsT JabopaTopHbIX pador, PH-meTtp, pedpakTromerp, anmapar s TPOBEIACHHS
XUMHUYECKHMX peakiuii, anmnapat Kunma, npubop A ONBITOB MO XUMHH C DJIEKTPUUYECKUM
TOKOM (J1aOOpaTOpHBIN), MpuOOp IS TONYYCHUS TaTOUIO0ATKAHOB JIEMOHCTPAIIMOHHBIN,
YCTaHOBKA JUIS IEPETOHKU BEILECTB.
YueOHo-Har s AHbIe TOcoOMsA: Habop «['MA - JlaGopaTopuss Mo XMMHW»,  CTEHJBI
«IIepnognunas cucrema MenzaeneeBa» u Apyrue.
Hcnoab3yemoe mporpammHoe obecnmeuenne: MSWindows (MicrosoftimaginePremium 3
year o cybmuueH3noHHomy aorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBo6omno pacnpoctpansiemoe 110).
HNuTepHer ¢ o0ecnieuenuem gocryna B IUOC.

5.3. CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl [JaHHBIX W WHG(pOPMANMOHHbIE
CIpaBOYHbIE CHCTEMBI.

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

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

3. Chemical Education Xchange Xypnan "Xumunueckoe obpazoBanue”. Ctarbu Ha

aHTIIMICKOM si3bIke. [Iporpammel st xumukoB. BuneodparmenTsl. /luckyccnoHHBIH KiTyO.
http://jchemed.chem.wisc.edu/
4. Xumnueckuid nmoptan Karamor MHTEpHET-pecypcoB: yueOHbIE W HAyYHbIE WHCTUTYTHI,
XUMHUYECKHE TPEINPUITHs, KHUTH, PEaKTUBBI M 000PYAOBaHHE, KYPHAIBI U CIPABOYHHUKHU TIO
XUMHH, CCBUIKM HAa XHUMHUYECKHE pecypchl, Temaruueckue cailtel. dopym A XHMHUKOB.
CBeneHus 0 BAKAHCKUX IS CIIENHAINCTOB-XUMHUKOB. http://www.chemport.ru/
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6 Unble cBereHus u (WIK) MaTepPUAJIbL.

6.1. IlpumepHbIe TEeMbI MUCHMEHHBIX Y4€OHBIX padoT

1. Ilpuknangnas xumusa. XuMudeckas TexHosorus. llponeccsl u anmapaTsl XUMUYECKHX
MPOU3BOJCTB. B3anMOCBA3b CylllecTBa 3TUX HAYYHBIX AUCHUUIUIMH. Poibp mpukimagHOW XuMHU
Cpenu Ipyrux XMMUUYECKUX HAyK U €€ 3HaU€HHE B MPENOoJaBaHU XUMHUHU B LIKOJIE.

2. OCHOBHbBIE TEPMHHBI, 3aKOHOMEPHOCTH U TMOHATHUS B XMMHUYECKOH TEXHOJIOTHH.
TeXHUKO-3KOHOMHYECKHE [T0Ka3aTeIu B IPOU3BoAcTBE. KauecTBo MpoayKIuu.

3. TexHonorndeckue OCHOBBI MPOLECCOB — ONTUMHU3AIMSA YCJIOBUW MPOTEKAHUS
XUMUYECKUX peakiui. 3HaueHHWEe OCHOBHBIX MapaMeTpoB: TeMIlepaTypa, JaBIICHHE,
KOHIIEHTPAIlUU PEareHTOB U MPOAYKTOB MX IMpeBpalleHus, BbIOOp KaTanuzaropa. [Tpunmumn Jle-
[[TaTrenbe 1 ero BaskHast poJib B XUMHKO-TEXHOJIOTHYECKUX MPOLIECCaX.

4. OCHOBBI KOHCTPYMPOBAHHS almapaTtoB XMUMHUUYECKHX MPOHU3BOACTB. MaccooOMEHHbIE
npoueccsl. OCHOBHOE ypaBHEHHUE MPOLIECCOB U alllapaToB XUMUYECKUX NTPOU3BOACTB. Kputepun
noao6ust. Teopus nmogodust. TumoBoe 000pyI0BaHNE XUMHYECKUX MPOU3BOJICTB (ITPUMEPHI).

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

6. Crippé. Boma. Knaccudukarmusi CpIpbsi TOJATOTOBKA CHIPhS K MepepadOTKe.
TexHonornueckoe 000pyAOBaHUE IS ITUX ITPOLIECCOB.

7. DOU3MKO-XUMHYECKHE METOAbl oOoramieHusi chipbsi. @Onotamusa. Teopernueckue
OCHOBBI 1 anmapaTypHoe opopMIIeHHE MTpolecca.

8. Bomomoaroroska. TpeboBaHusl, MpeabsIBIsIEMbIC K MUTHEBOM BOJIC U MCIOJIb3yeMOW B
MPOMBILUIEHHBIX LeNsAX. OYucTKa MUTHEBOW BOJABI. TEOpeTHUeCKHUE OCHOBBI M ammapaTrypHOe
odopmIIeHHE TIpoIIecca.

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

10. TexHu4yeckuid aHaIM3 BOJBI. TeOpeTHYECKHE OCHOBBI U almapaTypHoe 0(hOpMIICHHE
Ipolecca NpOBEACHNS aHAIU30B.

11. Cepa. E€ naxoxnenue B npupoje. CbIpbeBble MCTOYHUKHU IJI MOJYYEHHUS CEPHOU
kucnoTel. llogroroBka ceipesi K mepepaboTke. TeopeTwueckne OCHOBBI U amapaTypHOE
odopmileHre Tporecca MPOU3BOICTBA CEPHOI KUCTOTHI.

12. JlaGopaTopHblii CIOCOO TMOJIYYEHHUS] CEPHOM KHUCIOTHL. AHAIUTUYECKas OLEHKa
00IIero COOTBETCTBUS U PA3JIUYHUS B MPOBEACHUU OTIAEIBHBIX CTaAM Mpoliecca B CPaBHEHUU C
MIPOMBIIIJICHHBIMU CIIOCO0aMU TTOTyYEHHUsI CEPHOM KUCIIOTBIL.

13. A30T, ero HaxoxaeHue B mpupoie. ChpbeBbI€ HCTOYHUKH IS TOJTYYECHHUSI aMMHUaKa 1
a30THOM KHUCJIOTHI. CBsi3aHHBIM a30T. TeopeTHuecKrue OCHOBBI MOJYYEHHUS COEIMHEHUN a30Ta C
IPYTUMHA XUMHYECKUMH SJIEMEHTaMHU. DHEpreTHYecKHe 3aTpaThl Ha MOJIY4YeHHE COeIUHEHUN
a3oTa.

14. TeopeTnyeckre OCHOBBI U almapaTypHoe oopMIIeHHE TTPoIecca CHHTE3a aMMHUaKa.

15. TeopeTnueckue OCHOBBI U anmaparypHoe oopMIIeHHE TIpoliecca MoydyeHHs! caboi
A30THOM KHUCJIOTHI IO KOMOMHUPOBAHHOMY CIIOCOOY

16. Teopermueckue OCHOBBI M ammapaTrypHoe o¢opMIeHHE Mpolecca OKUCICHUS
aMMHaKa KHCJIOpOJ0OM BO3TyXa.

17. Teoperuueckue OCHOBHI M ammapaTypHoe OQOpMIICHHE Ipolecca MPOU3BOJICTBA
a30THOM KUCJIOTHI MPSIMBIM CUHTE30M.

18. JlaGopaTopHBIii CMOCOO TMOJYYEeHUsST a30THOW KHCIOTHL. AHATUTHUYECKas OIlCHKa
00IIero COOTBETCTBUS U PA3JIUYHUS B MPOBEACHUU OTIEIBHBIX CTaAMI Mpoliecca B CPaBHEHUU C
MIPOMBIIIIJICHHBIMU CIIOCOOAMU TTOJTyY€HUST A30THOW KHCIIOTHI.

19. Teopetmyeckne OCHOBBI W ammaparypHoe oGOpPMIICHHE TMpoIecca TMOTyUYCHHs

aMMHaYHOM CCJIMTPLI U MOYCBUHBI.
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20. Teopernueckue OCHOBBI M ammapatypHoe o(opmieHHE MPOU3BOACTBA MPOCTOTO M
nBoiHoro cynepdocgara. [lonyuenue cynbdara aMMoHus — cxema J1JabOpaTOPHON yCTAaHOBKH,
METOAMKA BBIIIOJIHEHHUS.

21. Cunukatel. Bupapl, XMMHYECKHUH COCTaB, CBOMCTBAa CHJIMKATHBIX MAaTE€pHUAJOB,
CBIPbEBBIEC NCTOYHUKH ISl IPOU3BO/ICTBA, 3HAYEHHUE B HAPOJHOM XO3SMCTBE.

22. Kepamuka. Bunpl. TexHonorus npon3BoAcTBa U3EIUMN U3 KEPAMUKH.

23. Kuprnu. TexHOI0THs U3TOTOBICHUS, 000PYI0BaHUE, BUIBI KUPITUYHBIX H3JCITHMA.

24. Crexno. DPU3MKO-XMMUYECKHE OCHOBBI W ammaparypHoe odopMIeHHE Mpoiecca
Bapku crekina. CriocoObl M3roTOBICHUS U3/ICTUIN U3 CTEKIIA.

25. Bspkymue. CpIpb€ aisi MpPOU3BOJACTBA. TexHomorus © O0OpyJOBaHUE s
MIPOU3BOJICTBA U3BECTH.

26. Llement. CblpbeBble UCTOUHUKHU JJIs MOTYYEHUs IEMEHTa. TeXHOJOTUYECKHE OCHOBBI
u obopynoBanue. Buapl uzaenuit 3 6eToHa, nepcrneKTUBbI Pa3BUTHS OTPACIIH.

27. TeopeTHuecKHe OCHOBBI U ammaparypHoe OQOpPMIICHHE DSJEKTPOJIU3a BOIHOTO
pacTBopa XJI0puaa HATPHs U paciiaBa XJIOPUAA HATPUS.

28. DNEeKTpOXMMHUYECKOE TMOJyueHHE aIIOMUHMS. TeopeTHyeckue OCHOBBI U
anmnapatypHoe opopMIIEHHE MTpoLiecca.

29. Metamnyprus. CriocoObl MPON3BOACTBA METANIOB U CIUTaBOB. ChIPhEBBIC HCTOUHHUKH.
MecTopoxaeHus..

30. YyryH u ctanb. JJomeHHbIH npouecc. MapTeHOBCKOE MPOU3BOJICTBO.

31. Teépmoe TomamBo. Buabl, 31€MEHTHBINA COCTaB, MPOUCXOKIACHUE, MECTOPOKIACHUS.
Y CTpoUCTBO TONIKH JUISl COKUTaHUs TBEPIOTO TOILIHUBA.

32. KokcoBanue. [loaroroBka chIpbs. YCTPOMCTBO KOKCOBOHM Oatapeu. TexHomorus
KOKCOXHMMHUYECKOI0 MPOU3BO/ICTBA.

33. Hedtp u e€ 3HaueHue B HapogHOM xo3siicTBe. CocTaB HEPTH, €€ MPOUCXOKICHUE,
DnemeHTHBIN cocTaB. CriocoObl epepaboTKy.

34. OcHoBHOM opranudyeckuii cuHTe3. CBs3pb ero c HedTenepepadaThIBalOmEed |
KOKCOXMMHYECKOU TMPOMBINIIEHHOCTHI0. [Ipon3BOACTBO BOAOpO/AA, CHUHTE3-Ta3a KOHBEpCUEH
METaHa.

35. TeopeTudeckue OCHOBBI U ammmapaTypHoe 0pOpMIICHHE TPOU3BOJICTBA METAHOJIA.

36. Teopernueckre OCHOBHI W ammapaTypHoe O(QopMJIEHHE MPOHM3BOACTBA ITUIOBOTO
CHUpTa U3 MUIIEBBIX MPOAYKTOB. [lonyyeHue 3TaHoIa THAPOIU30M JIPEBECUHBI

37. TeopeTnyeckre OCHOBHI W ammapaTypHoe O(QopMJIEHHE MPOHM3BOACTBA ITUIOBOTO
CIupTa U3 3THJICHA.

38. IIpoMbIIUICHHBIE CTIOCOOBI MOTYYEHUs YKCYCHON KHCIOTHI. TeopeTHYecKrne OCHOBBI
U anmapaTypHoe 0pOopMIICHHE.

39. Teoperuveckne OCHOBBI W ammapatypHoe OGOpPMIICHHE IpoIecca MPOU3BOJICTBA
MOJIMATUIICHA U TIOJIUITPONHIICHA.

40. ITpon3BOACTBO MIaCTMACC.

6.2. IlpuMepHble BONPOCHI M 3aJaHMsl / 3aJa4d VISl TPOMEKYTOYHOM
aTrecTanun

Ta6auna 9 - [IpuMepHbIe TeopeTHYeCKHe BONMPOCHI H MPAKTHUYECKHE 3a/aHusl / 3a1aun K
NMPOMEKYTOUHOMY KOHTPOJTIO

Paznens! 1 TemMbl IIpumepHbIe TEOpETUYIECKHE BOIIPOCHI [TpumMepHBIe IpakTHYECKUE 3aJaHus /
3aJ1a4n
XapakTepucThka 1.0cHOBHBIE 3a/1a4y, pemaembie | 1. OnpenennuTs 00BEMHYIO CKOPOCTh
BOXKHEHIINX XUMHUYECKON TEXHOJIOTHEH. M0JIayM METaHa B PEaKTOp
MIPOU3BOJCTB u | 2.0cHOBHBIE 3aKOHOMEPHOCTH | ra30()a3HOr0 XJIOPUPOBAHHUS, €CIIH
anmnaparos. XUMHUYECKON TEXHOJIOTHH. MIPOU3BOANTEIBHOCTh YCTAHOBKH C
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CoBpeMeHHBIE 3.Ilpoueccsl 1 annapaTbhl XUMUYECKUX JIBYMSI pabOTAOIUMU pEeaKTOpaMH
TpeOOBaHHS K | TIPOM3BOICTB. coctapisgeT 19700 Kr peakIimoOHHOTO
XUMUYECKUM 4. TexHOJOTMYECKHNE OCHOBBI POLIECCOB — | ra3a B yac. MaccoBast o
MIPOU3BOICTBAM. ONTHUMU3ALUS YCIOBUN IPOTEKAHUS MeTmitxyiopuza B rase 33,3%, BeIxog
Ounctka XUMHYECKUX peakiuil. 3HaueHue MeTmxiopuaa 43% B pacuere Ha
MIPOMBIIIUTCHHBIX OCHOBHBIX [TAPaMETPOB: TeMIIepaTypa, WCXOJHBIN XJIOp, MOJIBHOE
BHIOPOCOB. JlaBJI€HUE, KOHLICHTPALlUU PEarcHTOB U cootHomenue CH4:C12 paBHo

MIPOIYKTOB MX MPEBPAIICHUS, BEIOOD 3,44:1. O6vem peakropa 2,84 m3.

KaTanms3aropa.

5.IIpunnun Jle-1llatenbe u ero BaxHas

OB B XUMHUKO-TEXHOJIOTHIECKUX

MpoIeccax.

6.OCHOBBI KOHCTPYHPOBaHHS allapaToB

XUMUYECKUX MTPOU3BOACTB.

7.MaccooOMenHbIe Tporiecchl. OCHOBHOE

ypaBHEHHUE TIPOLIECCOB U alIapaToB

XMMUYECKUX MTPOU3BOACTB.
Xumust u | 1.Ceippe, oHeprus, Boma. Iloaroroska | Paccon mpu KoHCEpPBHUPOBAaHUU
sHepretuka. ChIpbe. | CBIpBS K mepepalboTke. COJICHBIX OTYPIIOB IPEICTABISET
Ouneprus. Bona. 2.CrocoOsl oborameHus CBIPBA. | c000M (haKTUUECKH BOAHBINA PACTBOP

Ob6opynosanue.  Ilokazarenn  onenku | noBapeHHol comu NaCl (7%) u

3¢ (HEeKTUBHOCTH KauecTBa 00OTalllCHHUS.

3. OU3NKO-XUMHYECKUE METOIBI
oOorarieHus ceIpbs. DroTarms.

4. TeopeTudeckrie OCHOBBI U allliapaTypHOE
oopmiieHHE mporiecca.
5.Bonmonoaroroska. TpeGoBanus,
MIPETBSBISIEMBIC K TUTHEBOU BOJIC H
HCIIOJTB3yEeMOM B POMBITIUICHHBIX IICTISX.
6.04nCcTKa NTUTHEBOM BOJEI.
TeopeTrnyeckre OCHOBHI U allImapaTypHOE
oopmiieHHE Ipoliecca.

7.K€ctkocTh Bombl. CIocoOkI €€
ycrpaHeHust. ODU3NKO-XUMUYECKUE OCHOBBI
OYHMCTKH.

8.boprba ¢ HaKUTIBIO B TPOMBITINICHHOCTH.
OuncTKa CTOYHBIX BOJ. DKOJIOTHYECKHE
OCHOBEHI BOJIOTTOJIb30BaHMs. KOHTpOITE.

9. TexHnueCcKHil aHaJIN3 BOBI.
TeopeTnueckue OCHOBHI U anmapaTypHOe
oopmIieHHE TTpoIecca MPOBEICHHS
aHaAJIN30B.

MOJIOYHOU KUCJIOTBI
2CH3CH(OH)COOH (3%,
JOTIOJTHUTENIBHO COJIECPKAIIUI
NyOHIIbHBIC BEIIECTBA U3 JINCTHEB
XpeHa, BUIITHU WU Ty0a TUTIoC
BKYCOBBIE T00aBKU — 3(hUPHBIC
Macla yKpora, Y4eCHOKa,
CMOPOJIMHHOTO JINCTA, 3CTPAroHa u T.
1. OnpenenuTe Maccy NOBapeHHOH
COJIH, KOTOPYIO HaJI0 B3SITh, YTOOKI
MPUTOTOBUTH S J1 paccoiia, eciiv
IJIOTHOCTH 7%-T0 pacTBOpa XJIOpHUAA
HaTpus pasHa 1,05 r/mi.

Xumust U
MaTepHuabl.
IIpousBoacTBo
MTOJTUMEPOB.

HOBEIC

1.IlpoGnema co3gaHUs MaTepuajoB C
3alaHHBIMH CBOHCTBAMU W HAlpaBIICHUS
ee pemeHus. Poib  OTE4eCTBEHHBIX
YYEHBIX-XHMHKOB.

2.1Tpou3BOCTBO BOKHEHIIINX MTOJIUMEPHBIX

MaTepUaioB.
3.IIpou3BoACTBO TTOJTIMEPOB -
MOJIMATHIICHA, MOJIUIIPOTTHIICHA,
rIacTMacc.

1.CxonbKO pagnKaaoB BOUIET B
COCTaB MOJMMepa IMpU
noymMepurzanuu 0,8 71 cTuposa B
MPUCYTCTBUU TIEPEKHCH OCH30MIIA U
JTUMETUIAHUINHA, €CITU CPETHSIS

3¢ (HEeKTUBHOCTh MHUITMHPOBAHHS
paBHa 0,25, a comepkaHUE TICPEKUCH
u amuHa - o 0,087 monp*7-1.
Crenenp NMpeBpanieHus MHUIIMATOPA
60%.

2.11pu mommmepuzanuu 0,1H
pacTBOpa BUHHUJIIOBOTO MOHOMEpa

3¢ (HEeKTUBHOCTh MHUITUHPOBAHHS
pasHa 0,5. OneHuTe OXUAAEMOC
3HaueHue 3¢ HEKTUBHOCTH
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WHULUUPOBAHUS, €CIIU TIPU
YMEHBIIEHUH KOHICHTPALH
MOHOMeEpa B JIBa pasa IpH MPOUHX
PaBHBIX YCJIOBHSIX 3HAYCHUS
KOHCTaHT CKOPOCTH HE U3MEHSIOTCS.

XuMHUS U CO3JaHUE

1. TeopeTrueckue OCHOBBI M allapaTypHOE

MesxayHapoaHas HuQpoBas cuctemMa

MPOJYKTOB MMUTaHKSA. | OPOPMIICHHE MPOM3BOJICTBA  JTHIIOBOTO | KOAM(DUKAIIUK MUILEBBIX JOOABOK.
CIHUPTA U3 MHIIEBBIX MPOTYKTOB.
2.Ilonyuenue 3TaHoJIa TUAPOIIN30M
JPEBECUHBI, U3 3TUJICHA.
3.IIpoMBIIJICHHBIE CITOCOOBI  ITOTYYICHHS
YKCYCHOM KHUCIIOTBI.

IIpousBoacTBo 1.Ilpumenenue, NpOU3BOJCTBO | JlaTh XpaKTEPUCTUKY BaXKHEHIITUM

MUHEPaTbHBIX MUHEPAJIBHBIX COJICH U yI0OpeHUi. MUHEpaJIBHBIM y100peHusM (Tio

yAOOpECHMIA. 2. TeopeTndeckrie OCHOBBI U allllapaTypHOE | BBIOOPY)
oopmIteHHE TIpolIecca MOTyYeHUs
aAMMUAYHOU CEIUTPHI M MOYCBUHBI.

3. TeopeTrueckue OCHOBBI  allllapaTypHOE
oopmIIeHHE IPOU3BOCTBA MPOCTOTO H
IBOMHOTO cynepdocdara.

4.Ilonyuenue cynbdara aMMOHUS — cCXeMa
nabopaTopHON YCTAHOBKH, METO/IHKA
BBITIOJTHCHUSL.

ONEKTPOXUMHUSI. 1. TeopeTnueckue OCHOBHI U amnmnaparypHoe | 1.[I'anmpBaHMYECKHIA 2IEMEHT COCTOUT
oopMIIeHHE AIIEKTPOIIN3a BOJHOTO Y3 METAJUTMYECKOTO [IMHKA,
pacTBOpa XJIopHuaa HaTPHsl U paciiiaBa norpyennoro B 0,1 M pactsop
XJIOpUA HATPUS. HUTpaTa [IMHKA U METAJUIMIECKOTO
2.DNeKTpOXUMHUYECKOE MOTyUEHHE CBUHIIa, orpy:exnHoro B 0,02 M
amoMmuHus. TeopeTndeckne OCHOBBI U pacTBOp HATpATa CBUHIIA.
anmapatypHoe oQopMIICHHE Tpolecca. Beruncauts 9/1C ranpBaHnYecKOro

3JIEMEHTAa, COCTaBUTh CXEMY
JJIeMEHTA.

2.0npenemuts DJ1C
raJbBaHUYECKOTO DIIEMEHTA,
COCTOSIIIIETO U3 METAJUIMIECKOTO
[IMHKa, Torpykerroro B 0,01 M
pacTBOp HUTpATa IIMHKA U
METaJUIMIECKOTO HUKEIS,
norpyxkenroro B 0,02 M pactBopa
autpata aukens (1I). CoctaButs
CXEMY LIETIH.

[IpoGnemsr 1.Cunukatel. Bunbl, xuMuueckuit cocTas, [Moxroroska nokiana (pedepara) o

HaIPaBJICHHOTO CBOICTBA CHJINKATHBIX MaTE€PHAJIOB, Pa3BUTUN XUMHYECKOM

CUHTE3a CBIPbEBBIC ICTOUYHHUKH ISl IPOU3BO/CTBA, | MPOMBIIUIEHHOCTH, JOCTHKEHUSX

MPAKTUYECKU 3HAUYEHHUE B HAPOJHOM XO3SIHCTBE. OTJENBHBIX OTpaciIel XUMUUYECKON

BaXXHBIX MPOTYKTOB.

2.Kepamuka. Bunsl. TexHomorus
MIPOU3BOJICTBA M3CIIUN U3 KEPAMUKH.
3.Kupnuu. TexHonorus u3roToBiIcHUs,
o0opynoBaHue, BB KUPITUIHBIX
HU3JICITUH.

4.Crekno. Ou3uko-XxuMHUYCCKHE OCHOBBI U
anmapaTypHoe ohOpMIICHHE ITpolecca
Bapku crekina. CriocoObl M3rOTOBICHIS
HM3JICITUH U3 CTEKJIA..

5.Bsuxyuue. Coeipb€ 1u1si IPOU3BOACTBA.
TexHomorust 1 000PyAOBaHUE IS
MIPOU3BOJICTBA M3BECTH.

MIPOMBIIIUIEHHOCTH, HCTOPUHT
pa3BUTHS U NEPCIIEKTUBAX PA3BUTHUS
OTJEIbHBIX XUMUIECKUX
MIPOM3BOACTB, IPUMEHEHUHN
pasTUYIHBIX MaTepuaioB (He]Th, ras,
MTOJIUMEPHI, METAJLIHI,
KOMIIO3UIIMOHHBIE MaTEPHAIIBI U JIp.)
B HApOJHOM XO35HUCTBE.
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6.1lemenT. CpIpbeBbIE HCTOUHUKH AJIS
MOJTyYeHHSI IIEMEHTA. TeXHOIOTHIECKIEe
OCHOBBI U 000pyJ0BaHre. Buibl u3nemnvii
13 0EeTOHA, MEPCIEKTUBEI PA3BUTHS
OTpacIy.

7. Metamnyprusi. CiocoObI TPOU3BOACTBA
METaJIOB U cIaBoB. ChIpbEBbIC
WMCTOYHHUKHU. MecTOpOXIeHHSI.

8.UyryH u ctanb. JloMeHHBIN TIpoITecC.
MapTeHoBCcKOE TPOU3BOCTBO.
9.TBépnoe TorumBo. BUIbI, 271eMEHTHBIH
COCTaB, MMPOUCXOXKICHNE, MECTOPOKICHHS.
YCeTpolcTBO TONKY AJIst COKUTAHUS
TBEPJOTO TOILIMBA.

10.KokcoBanue. [lonroroBka ChIphbsi.

VY cTpoiCcTBO KOKCOBOH OaTapen.
TexHOMOoTHsl KOKCOXUMHUYECKOTO
MIPOM3BO/ICTBA.

11.Hed 1 1 e€ 3HaUCHUE B HAPOTHOM
xo3stiictBe. CoctaB HedTH, €€
MPOUCXOXKIICHUE, DIIEMEHTHBII COCTaB.
Crioco0bI epepaboTKH.

12.OcHOBHOI OpraHMYECKUI CHHTE3.
Cas3b ero ¢ HerenepepabaToIBaroIIei u
KOKCOXHMHYECKON TPOMBIIIIIEHHOCTBIO.
13.IIpon3BOACTBO BOAOPOIA, CHHTES Ta3a
KOHBEpCHEH MeTaHa.

14. Teoperndeckue OCHOBBI u
ammaparypHoe ohopMIIeHHE MTPOU3BOJICTBA
METaHOoA.

CocraButens: Hocos AJI.

(pamunus, uHuyuansl u dondcHocms npenodasamens (eti))
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