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PABOYASA ITPOT'PAMMA JUCHUITVIMHDBI

XHUMHYECKast TEXHOIOTHS OpPTraHU4YCCKUX U HCOPIraHNUYCCKUX BCUICCTB 2

(HaumeHo6aHUe OUCYUNTUHDBL)

110 HAIIPABJICHUIO ITOJATOTOBKH
18.03.01 XuMuueckass TEXHOJIOT U

HaIpPaBJIEHHOCTH (TIPO(UIIb)

Mamusael 1 alrrapaTbl XUMHUYCCKHUX ITPOU3BOACTB

dopma 00yueHus: OUHAs
I'on mHabopa: 2025
O6mas TpynoemMkocTs: 4 E

Pacnpe)leﬂeﬂue YacCoB JUCHHUIIMHBI 110 CEMECTpaM

Cemectp 8

®opma KOHTPOJISA | 3a4eT C Hroro
Buj 3ansatuii OIICHKOU
Jlexuuun 32 32
Jlaboparopubie 16 16
[TpakTHueckue 32 32
PykoBoacrtBo: KPII - -
ITpomMexyTouHas arTecTanus 0,25 0,25
KoHnTakTHas pabora 80,25 80,25
CamocTtosTenpHas pabota 63,75 63,75
KonTtpons
Hroro 144 144




PaGouyto nporpammy coctaBui(u):
JIOLIEHT, K.X.H. [{BeTkoBa 1.B.

(Oondicnocms, yuenoe 36anue, cmenetv, Pamunus U.0.)

PenenzupoBanue paboueit mporpaMMbl AUCIUILIHHBL

Vv OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenesb, @amunus 1.0.)

Pabouas nporpamma aucuuIiInHbl cocraBieHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HanpasieHus noarotToBku 18.03.01 Xumuyeckas TeXHOJIOTUSA

Cpok neiicTBusi padoueii mporpamMMbl JMCHUIIMHBI 10 «31» aBrycra 2029r.

YTBEPXJIEHO

Ha 3acenanuu xadenpsl « XuMudeckasi TEXHOJIOTUS U pecypcocOepekeHre»

(mpotoko:n 3acenanus Ne 2 ot «23» centsiops 2024 r.).



1. Ileanb ocBOEHHN TUCHHUILIMHBI

Ilenp OCBOEHHS NUCUUIIMHBI — BOOPY)KUTH CTYJIEHTOB 3HAHUSAMH TEOPETHUYECKUX OCHOB
TEXHOJIOTMM HEOPraHMYECKUX BEIIECTB U IPAKTUYCCKUMM 3HAHUAMU TEXHOJIOTMYECKHUX
MIPOM3BOJICTB MPOYKTOB OCHOBHOM XMMHH M MUHEPAIbHBIX YJO0OpEHUH.

2. Mecto aucuumuinnsbl B ctpykrype OIIOIT BO
Hannas aucuuiuiiHa oTHocuTcess K braoky 1 (wacts, Qopmupyemas ydacTHUKaMHU

00pa3oBaTeNIbHBIX OTHOIIICHUH ).

JIMCIMIUIMHBL ¥ TPAKTHKA Ha OCBOCHHHM KOTOPBIX Oas3upyercss JaHHas JUCIUILIAHA
(yueOnblii kypc) — «OOmas W HeopraHW4yecKas XuMHUs», «YueOHas TpakThKa (HAy4HO-
UCCIIeIoBaTeNbCKass paboTra (MONMydYCHHWE TMEePBUYHBIX HABBIKOB HAYYHO- WCCIICIOBATEIBCKOM
padoThI))».

I[I/ICI_II/IHJ'II/IHBI U IPaKTHUKH, OJId KOTOPBIX HeO6XO,I[I/IMBI 3HaHUA, YMCHUA, HABLIKU,

npuoOperaeMple B pe3yJbTaTe MU3Y4YEHHsS JIaHHOM AMCHMIUIMHBL (yuyeOHOro Kypca) —
[Tpon3BoACTBEHHAs MpaKTUKa (TEXHOJOTHMYecKass (MPOEKTHO-TEXHOJIOTHYECKasi)) IPaKTHKA);
[Tpon3BoncTBeHHAss TMpaKkTHKa (HAy4YHO-HCCIenoBaTenbckas pabora); «MonpenupoBanue W

OonTUMMU3alus IIPOUCCCOB B XUMHUUYECKOM TEXHOJIOTH.

3. Ilnanupyemble pe3y/bTaThl 00yYeHUst

dDopmupyeMbie U
KOHTPOJIUpyeMble
KOMIIeTeHIIUH
(Koa 1 HAUMEHOBAHUE)

NHAuKATOPBI 10CTHKEHHS
KOMITeTeH M
(Kol ¥ HAaMMEHOBAHUE)

Ilnannpyemble pe3yJibTAThI
00yueHus

ITK-2 Cnocoben
pa3pabatbIBathb,
peaT30BBIBATH U
YOPaBISATH MPOIECCAMH
B 00JIaCTH TEXHOJIOTHH
HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIIECTB
C MPUMEHEHUEM
COOTBETCTBYIOIIIETO
WHCTPpYMEHTapUs,

M (PPOBBIX TEXHOJIOTHH,
a TaKke METOJI0B
MOJICTTUPOBAHUS

IIK-2.1. Bnageer
COBPEMEHHBIMH METOAAMH U
HpI/IHHI/IHaMI/I pacqua
MIPOLIECCOB CUHTE3a U OUNUCTKU
OpFaHI/I‘IeCKI/IX nu
HEOPraHMYECKUX COCTUHEHUIN

3HAaTh: MEXaHU3MBI OCHOBHBIX
KJIACCOB OPTaHUYECKHUX PEAKIUi U UX
00II[e KHHETHYECKUE
3aKOHOMEPHOCTH, CITIOCOOHOCTD
00pa30BBIBATHCS TMPOIYKTOB PEaKIHU
B JJAHHBIX TEXHOJIOTHUYECKUX
YCIIOBUSIX.

YMeTh: 00pabaThiBaTh, MPEACTaBIATH
Y OLICHUBATh PE3YJIbTAThI
HKCIEPUMEHTAIBHBIX UCCIEJOBAHUHN U
paboTaTh CO CreUaTn3uPOBAHHBIM
MaKeTOM MH(POPMAaLIMOHHBIX
MIPOAYKTOB.

Bnaners: MeTogukamMu pacueToB
(U3NKO-XUMHUYECKUX U
TEPMOJIUHAMUYECKHIX MTapaMeTPOB
TEXHOJIOTMYECKOT0 MpoIIecca.

[IK-2.2. CriocobeH npoBOIUTH
pacueT U ONTUMH3ALHIO
PEaKTOpOB ¥ TUHAMUYECKOTO
000py/I0BaHUS B XUMUYECKON
TEXHOJIOTUN

3HaTh: TEXHOJOTHUIO MTPOU3BO/ICTBA,
OCHOBHGBIE I[€JIEBBIE U [TI0OOYHBIE
peaxkiuu nporecca, BIUsSHUE
MapaMeTpoB MPOIECCa Ha BBIXOJ
MTPOTYKTOB.

VYMeTh: BECTH TEXHOIOTHYECKUN
MIPOILIECC, YIPABISTh NapaMeTpaMu




dopmupyeMbie U
KOHTPOJIUpYyeMble
KOMIIeTeHHH
(Kox ¥ HAUMEHOBAHUE)

NHauKaTOpbl 10CTHKEHHUS
KOMIIeTeHI U
(Koa ¥ HAUMEHOBAHUE)

[lnanupyembie pe3yabTaThl
o0y4yeHust

npolecca, OCYIIECTBISATh
AHAJTMTHYECKUI KOHTPOJIb 32
TIPOIIECCOM.

BJ'Ia,Z[CTBZ MCTOAUKAMH pacy€TOB
BbIXOJa MPOAYKTOB, CCJICKTUBHOCTHU
IIponecCcoB, OLUCHKH aKTHMBHOCTHU
KaTaJIn3aTOPOB.

ITK-3. CriocoOHOCTH
MJIaHUPOBATH
MEPOTIPHSITHSI,
HaIpaBJIeHHbIC HA
yIIy4IIeHUE
TEXHOJIOTHYECKUX
MoKazarTejiei, KauecTBa
BBIITyCKaeMOM
MIPOTYKIIHH,
COKpaIIeHHE MOTEPb,
CHIDKEHHE
OTICPAIIMOHHBIX 3aTpaT
P peau3aiun
XHAMUKO-
TEXHOJOTHYECKHUX
MIPOLIECCOB

[1K-3.1. Crmocoben
aHaJIM3UPOBATh
TEXHOJIOTMYECKHUE TIOKA3aTEN
MIPOTEKAIOIIEr0 XUMUIECKOTO
nporiecca

3HaTh: TEOPUIO U IPAKTUKY
NPOBE/ICHNST XUMHUKO-
TEXHOJIOTUYECKOT0 Ipolecca B
00JIaCTH XUMHUYECKOI TEXHOJIOTHU
OpPTraHMYECKHUX U HEOPTaHHMUECKUX
BEIIECTB.

YMeTh: NpOBOAUTH
MHGOPMALIMOHHBIN OUCK U
KPUTHYECKH aHAJIU3UPOBATh €TI0 C
LEJIBIO BBISIBIIEHUS] OCHOBHBIX
HAIpaBJICHUH JJIs1 ONITUMU3ALIUN
IPOBEJICHUS] XUMHKO-
TEXHOJIOTUYECKOTr0 IpoLecca B
00J1aCTH XUMUYECKOH TEXHOJIOTUH
OpraHUYECKUX U HEOPraHMYECKUX
BEIIECTB.

Brnaners: nndopmanueii no
OCHOBHBIM HaIPaBICHUSIM
ONITUMU3AIUH ITPOBEACHUS XUMHUKO-
TEXHOJOTHYECKOr0 TpoIecca B
001aCTH XMMUYECKON TEXHOJIOIUN
OpraHWYECKUX U HEOPraHMYECKUX
BEII[ECTB.

[IK-3.2. Ymeer npou3BOIUTh
MaTEHTHBIN U JINTEPATYPHBII
TIOMCK ISl YITy4IIeHUS

TEXHOJIOTHYECKOTr0 Mpolecca

3HaTh: 3HaTh OCHOBHEIC HaITpaBJICHU
IMATCHTOBAHMS B 00JIACTH XUMUYECKOU

TEXHOJIOTHUU OPTraHUYCCKUX U
HCOPTaHNYCCKUX BCUICCTB.

YMeTh: IPOBOJAUTH MATEHTHBIN MTOUCK
M0 MEXAYHAPOIHOU KIIaCCH(PUKAIIUU
B 001aCTH XUMHYECKON TEXHOJIOTUHU
OPraHUYECKUX M HEOPraHUYECKUX
BEIICCTB.

Brnagets: MeTogaMu mpoBeeHUS
IMATEHTHOTO MOMCKa B 00JIaCTH
XUMHYECKOH TEXHOIOTHHU
OpFaHI/I‘-IeCKI/IX nu HeOpFaHI/I‘-IeCKI/IX
BEILIECTB.

[1K-3.3. Bnaneer
MaTepUATOBETICCKIUMHA U
TEXHOJIOTUIECKUMHU OCHOBAMU
(HUBUKO-XMMHUYECKHUX

3HAaTh: OCHOBBI MATEPUATIOBE/ICHUS U
(I)I/I3I/IKO'XI/IMI/I‘-IGCKI/IX METOOOB
UCCJICIOBaHHSI ITPOIIECCOB,
MaTepHaJiOB 1 HAHOMATEPHAJIOB




dopmupyeMbie U
KOHTPOJIUpYyeMble
KOMIIeTeHHH
(Kox ¥ HAUMEHOBAHUE)

NHauKaTOpbl 10CTHKEHHUS
KOMIIeTeHI U
(Koa ¥ HAUMEHOBAHUE)

[lnanupyembie pe3yabTaThl
o0y4yeHust

IIPOLIECCOB, aIlapaToB U
MEXaHU3MOB

YMeTb: UCII0JIb30BaTh COBPEMEHHBIE
METO/Ibl HCCIIEIOBAHUS U HAYYHBIE
pUOOPHI 1711 U3MEPEHUSI U KOHTPOJIS
[1apaMeTPOB TEXHOJIOTMYECKUX
IIPOLIECCOB, CTPYKTYPHI, CBOWCTB,
JKCILIYaTallMOHHBIX XapaKTEPUCTHK
MATEPHAJIOB U U3JICJIHI

Bnaners: HaBbIKaMu
UCIIOJIb30BaHUs METOJI0B
MOJIEJIMPOBaHUs IpU
IIPOTHO3UPOBAHUU U ONITUMU3ALIAN
TEXHOJIOTMYECKUX IIPOLECCOB U
CBOMCTB MaTE€pHUAJIOB;

I1K-4 CniocoGeH pemarb
3a1a4n
npo(heCcCHOHAITBHOM
JeATENbHOCTH, TIPUMEHSS
METObI MO/ICITUPOBAHNS,
MaTeMaTH4eCKOro
aHaNM3a,
€CTCCTBECHHOHAYYHBIC U
OOIIENHKEHEPHBIE 3HAHUS

[1IK-4.1. Cnocoben
MOJICIIUPOBATH (PU3UKO-
XMMHUYECKHUH MPOoLecc Ha
OCHOBE 3aJJaHHOT'O MacCHBa
JTAHHBIX

3HaTh: MEXaHU3Mbl OCHOBHBIX
KJIACCOB OPraHUYECKUX PEAKIUN U UX
00111e KUHETUYECKHUE
3aKOHOMEPHOCTH, CHOCOOHOCTH
00pa30BBIBATHCS MPOJYKTOB PEAKLIUU
B JIAHHBIX TEXHOJIOTMYECKUX
YCIIOBUSIX.

YMmeTh: 00pabatbiBaTh, MPEICTABISATh
Y OLICHUBATh PE3YJIbTATHI
AKCIIEPUMEHTAJIbHBIX CCIIET0BaHUN 1
paboTaTh CO CHENHATU3UPOBAHHBIM
MaKeToM MH(POPMAIIMOHHBIX
MIPOJIYKTOB.

Bnagets: MeToaMKamMu pacyeToB
(UBUKO-XUMHUYECKUX U
TEPMOJUHAMUYECKHUX [TapaMeTPOB
TEXHOJIOTMYECKOr0 Ipoliecca.

[1K-4.2. Bnaneer
0O0IIIeNnHKEHEPHBIMH 3HAHUSMHU
1o paboTe MEXaHU3MOB U
arrmapaToB B XUMUYECKOMN
TEXHOJIOTHHU

3HaTh: TEXHOJIOTHUIO ITPOU3BO/ICTBA,
OCHOBHBIE II€JIEBbIE U TOOOYHbIE
peakLuM [IpoLecca, BIUsSHUE
[IapaMeTPOB MPOLIECCA Ha BBIXOJ
IIPOAYKTOB.

YMeETh: BECTH TEXHOJIOTUYECKUI
IIPOLIECC, YIPABIATh apAMETPAMHU
IIpoLEeCcCa, OCYILECTBIIATh
AHAJTMTUYECKUA KOHTPOJIb 3a
ITPOLIECCOM.

Brnanets: MeToIMKaMH pacyeToB
BBIX0/Ia TPOJIYKTOB, CEIEKTUBHOCTU
MPOIIECCOB, OIIEHKH aKTHBHOCTH
KaTaJn3aToOpOB.




4. CTpyKTYypa H coJep:KaHue THCHHUIIIMHBI

Moaynb
(pasnen)

Bun
yueOHoM
padoThI

HaunmenoBanue TeM 3aHATHI
(y4eOHOM padoThI)

Cemectp

Oo0beM, 4.

Banabl

HNHuTepakTus, 4.

@®opMbI TEKYLIET0
KOHTPOJIs
(HaMMeHOBaHUe
OII€HOYHOT'0
cpeacTBa)

Mogayas 1.
OO1111E CBEACHUS
0 XUMHYECKOM
TEXHOJIOT MK
HEOPraHUYEeCKUX
BEIIICCTB

Jlex1

TIpoayKTHI TEXHOJIOTHH HEOPTaHUYECKHX BEIIECTB, 001aCTH HX
npuMeHeHus. Kiaccudukarys TeXHOIOIHYECKHX TIPOLIECCOB €
TOYKH 3peHHs X 3P heKTHBHOCTH

IIpl

TepMoanHaMuUecKuil aHaIM3 XUMHUUECKHUX pEaKkiui B
TEXHOJIOTMH HEOPTaHUUECKUX BEIIECTB

Pemenue 3amau

Jlex2

XapakTepucTHKa ¥ KIacCHu(HUKALHUS ChIPbS 10
HPOMCXOXKICHUIO, ArPEraTHOMY COCTOSIHHIO, XUMHYECKOMY
cocraBy. Bo300HOBIsIeMbIe 1 HEBO30OHOBIISIEMBIC HCTOUHHUKH
ChIpbs. JloObIYa MPUPOIHOTO CHIPBS, €r0 OYHCTKA.
Pa3menieHre XMMIUYECKUX NTPOU3BOJICTB B 3aBHCHMOCTH OT
MecTa T00BIUH CBHIPBS

JIab1

Ompenenenne BOIbI B CHIITydIeM MaTeprae

Otyer o naboparopHoit
pabote

Monayas 2.
[IpousBoacTBO
TEXHOJIOTHYECKHX|
Ta30B U aMMHaKa

JIex3

OCHOBHbIE TPOMBIIUIEHHBIE U CHHTE3-Ta3bl B

TEXHOJIOTMH HEOPraHUYECKUX BELIECTB, X CBOWCTBA; METObI
MOJTyYeHHs] TEXHOJIOTHYECKHX Ta30B; MOJYYEHHE a30Ta,
KHCIIOpOJa M PEeIKUX Ta30B U3 BO3AyXa METOIIOM TITyOOKOTO
OXJIKICHUSI

Jlex4

KoHBepCHOHHBIE CIIOCOOBI TOJNYYEHHs a30TO-

BOJIOPOJIHONM CMECH; OYHMCTKA TEXHOJOTHMYECKUX TIa30B OT
KOHTAKTHBIX SIJIOB U JPYIHX [PUMECE; METOIbI OYUCTKH U HX
KiacCupHKAIHS

Pacuer MaTCPUAJIBHOI'O U TCIJIOBOT'O baJlaHCOB rnpounecca
KOHBEpPCHU METAaHa.

JIek5

DHU3NKO-XUMUYECKHE OCHOBBI MTPOIIECCa; CTAINN
MPOU3BOJICTBA, BEIOOP M 000CHOBAHUE ONTHMAIBHBIX YCIIOBHIA
CHHTE3a aMMHAKa; KaTalIu3aToPbl CHHTE3a aMMHAKa.
DHEeProTexXHOJIOTHUECKHE U PECYPCOCOEPEraroIne CXeMbl
MPOU3BOCTBAa aMMHaKa, 0COOCHHOCTH X IKCIUTyaTalluy;
KOJIOHHBI CUHTE3a, ONTUMAJIbHBIN TEMIIEPATYPHBIA PEKUM B
30HE KaTajM3a, 0COOCHHOCTU KOHCTPYKIHH

PacuerHbIe 3a/1a4M 110 TEXHOJIOTHH HEOPTaHNYCCKUX BELICCTB
CBSI3aHHOTI'O a30Ta.

Pemenue 3amau

TecThl 10 TEXHOJIOTHH CBSI3aHHOTO a30Ta

Tectol




@®opMbI TEKYLIET0

Bun N KOHTPOJIA
Moaynb . HaumeHoBaHue TeM 3aHATHH
yueOHOoM N Cemectp | O0beMm, 4.| Bbaniabl | UHTEpakTHuB, 4. (HauMeHOBaHMe
(pasnen) (y4eOHOM padoThI)
padoThI OLICHOYHOI'0
cpeacTsa)
Moay.s 3. Jlex6 TexHOJIOTHS a30THOH KUCIIOTHI: pa3daBiIeHHas 8 2 - -
[Tpom3BoacTBO a30THas KUCII0TA; (PU3NKO-XMMHUYECKHE OCHOBEI IIPOU3BOICTBA
HEOPraHHMYECKHX A30THOM KHCIIOTHI. KaTan3aTopsl OKMCIICHHS aMMHaKa
KICIIOT
Jlex7 CoBpeMeHHbIE KPYINHOTOHHAXHBIE Npou3BojcTBa (cxema AK- 8 2 - -
72M); KOHIICHTPUPOBAHHAs a30THAS KHCIIOTA.
aCcYeTHI 110 TEXHOJIOTUH a30THON KHUCIIOTHI - - elIeHHe 3a1a4
p P i P
J1a62 OmnpeneneHre KOHIECHTPAIMH KUCIOTHl 1O €€ IUIOTHOCTH 8 4 - - Otyer o naboparopHoi
U IPUTOTOBJICHHE DPAcTBOPOB pabote
KHUCJIOTHI 33JAHHOH IJIOTHOCTH
JIex8 TexHosnorus cepHOM KHUCIOTHI: 3HAUEHUE CEPHOM KHCIOTHI B 8 2 - -
HApOJHOM XO3SCTBE; CBHIPbE VIS IIOJTy4CHUS
CEpHOIT KHCIIOTBI; TPOM3BOJCTBO CEPHUCTOTO Ia3a; OYUCTKA U
CyIIKa Ta3a, MOCTYMAIONIEro B KOHTAKTHOE OT/AEJICHHE;
(hM3MKO-XMMUYECKHE OCHOBBI KOHTAKTHOTO OKHCIICHUS
JIMOKCHJIA Cepbl, KaTaJIM3aTOPbI Ipolecca
Hp6 ITpakTHyeckoe 3ausaTHe 6 PacyeTHsle 3a/1a4n O TEXHOJIOTHU 8 4 - - Pemenue 3anaq
CEpHOIl KMCIIOTHI.
JIex9 ITpoMbIlUIEHHBIE CXEMBI KOHTAaKTHOTO Y37a; abcopOrms 8 2 - -
CEpHOr0 aHTHJPU/A; MPOMBIIUICHHBIE CXEMBI
HPOM3BOJICTBA CEPHON KUCIIOTHI; IKOJIOTHYECKHE MPOOIEMBI —
CIIOCOOBI OYMCTKU OTXOASIIHX Ta30B.
Hp7 TecTbl O ¥ TEXHOJOTHH CEPHOMN KUCTOTHI 8 4 - - Tectnl
JIex10 docdopoconepikaliee Chpbe W METOJbI €ro nepepadoTKy. 8 2 - -
[Tonyuenue docdopa u Tepmudeckoii HocopHOit KUCIOT.
Jlex11 Tony4eHune SKCTPakMOHHON (HOCHOPHOH KMCIOTHI, XUMU3M 8 2 - -
Hpoliecca; TeXHOJIOTHYECKas cXxeMa
npom3BozacTea DDK.
Hp8 PacueTHble 3a1au TI0 TEXHOJIOTMH SKCTPAKIIMOHHOM 8 4 - - Pemenue 3agau
(hochopHOI KHCITOTHL.
JIex12 IIpou3BOACTBO CONSTHON KUCIOTHI. KayCTHYECKOH COMbI, XJI0pa 8 2 - -
¥ BOJIOpOZia
Mony.s 4. Jlex13 MuHepanbHbIe yI0OpEeHHs B HAPOAHOM XO3SIHCTBE. 8 2 - -
[Tpou3BOACTBO ATpPOTEeXHHYECKOE 3HaUCHHE, KIacCU(pUKaLsl MUHEPATbHBIX
IHCH(\)"ICI‘/’I, COObI U yﬂ06peHHﬁ'
coneif, — —
J1a03 [MoyueHue TUAPOOKCHAA HATPHUS KayCTH(HUKAIHEH COTOBOTO 8 4 - - Oruer no 1abopaTopHoit

MUHEPAJIbHBIX

lpacTBOpa

pabore




@®opMbI TEKYLIET0

Bun . KOHTPOJIA
MO}Iy.]'II) o HaumMmeHoBaHue TeM 3aHATHI
yueOHOoM . Cemectp | O0beM, 4.| bamibl | UHTEpakTHB, 4. (HauMeHOBaHMe
(pasnen) (y4eOHOM padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
yI0OpeHuid. Jlex14  |AMMuadHas cenuTpa, CBOMCTBA, TEXHONOTHS MOTYYEHHS, 8 2 - -
MPOU3BOACTBO. Y JOOpEHHSI Ha OCHOBE aMMHAYHOM CETTUTPBI,
ceUTPBL, CyIb(haT aMMOHHUS
JIek15 KapOamun, cBoiicTBa, TEXHOIOTHS IOMYyYCHHS, IPOU3BOJICTBO 8 2 - -
Jlek 16 KaranuzaTopsl B HeOpraHM4eCKOM CHHTE3e 8 2 - -
CriocoOBI MOTy4YeHHUS KaTaIu3aTOPOB
J1a04 Pacrio3HaBanre MUHEpaNbHBIX YAOOPSHUH 10 BHEIITHEMY BHIY 8 4 - - OTuer o 1ab0paTOpHOH
Y IPOCTBIM KaYeCTBEHHBIM PEaKIMsIM pabore
CP IloaroroBka K 1a0OpaTOPHBIM U MPAKTHYECKUM 3aHATHAM. 8 63,75 - -
N3yuenue TeopeTHyeckoro Marepuaia, [Ioarotoska x 3auery
1A 3auer. 8 0,25 - - Bomnpocs! k 3auery
NeNe 1-50
HUTOI'O: 144




5. Obpa3oBare/ibHbIE TEXHOJIOTUHN

[Ipu peanuzanuy AUCIUILIMHBI MCIONB3YETCS TEXHOJIOTHUS TPAAMLMOHHOTO OOydYeHHs, B
JJAHHOM Cllyyae OCHOBaHHas Ha ciexyromux Qopmax oOydyeHMs: JIEKLUH, IPAaKTUYECKUe U
1ab0paToOpHbIE 3aHATHUS, CAMOCTOATENbHas pabora. Ha nekuusx M NpakTUYECKUX 3aHATUSAX B
OCHOBHOM HCIIOJIb3YIOTCSl HAIVIAJHBIE M CIOBECHBIE METO/Abl O0y4eHHus, a Ha JabopaTOPHBIX
3aHATUSAX - MPAKTUYECKHUE METOJbI pabOThl B XUMUYECKOH JIAOOPaTOPHUH.

6. MeToauyeckue yYKa3aHHUsl M0 OCBOEHHIO THCIUTLIHHBI

JucuunimHa paccuMTaHa Ha JBa cemecTtpa. B cenpMoMm ceMecTpe IUIaH MpeaycMaTpuBaeT
JEKUMU OIUH pa3 B HEAEII0, BBINOJIHEHHE YETHIPEX Ja0OpaTOpHBIX paboT M 9 MpaKTUYECKUX
pabot. M3yueHue Kypca 3aKaHYMBAETCSI 3a4E€TOM.

B BocbMOM cemecTpe muiaH MpeaycMaTpHUBaeT JICKIUU OJUH pa3 B HEJNENI0, BBHIIOIHEHUE
IBYX JTabopaTopHbIX paboT u 12 mpakrmueckux padot. IIpenycMmoTrpeHna pazpaboTka KypCOBOWM
paboTsl. M3ydeHue Kypca 3aKaHUMBAETCS IK3aMEHOM.

TemaTnueckoe cogepkaHue TMCUMILVIMHBI (Y4eOHOr0 Kypca)

Pazpnen, IToapasnen, Tema

MOAYJIb
Moayasb 1. O0miue [TpoayKTHl TEXHOJIOTUH HEOPTAHUYECKUX BEIIECTB, 00JIaCTH UX
CBEJICHUS 0 XUMUYECKOMN npuMeHeHns. Kinaccudukaius TeXHOJIOTHYECKUX MPOIIECCOB C
TEXHOJIOTHH TOYKH 3peHUS UX dP(HEKTUBHOCTH. XapaKTEPUCTHKA U
HeOpFaHquCKHX BCIIICCTB Knaccmbnxaum{ CI:IpI)SI 110 HpOI/ICXO)KI[eHI/IIO, anGFaTHOMy

COCTOSIHUIO, XUMHUYECKOMY cOcTaBy. Bo300HOBIsIeMble U He
BO300HOBJISIEMbIE UCTOYHUKH CBIPBS. JJ0ObIYa MPUPOAHOTO CHIPHS,
€ro OYMCTKa. PazMelieHne XuMUYECKUX IIPOU3BOJICTB B
3aBHCHMOCTH OT MeCTa JOOBIYH ChIPbsI

Monayas 2. I[Tponu3BoacTBO OCHOBHBIE TPOMBIIIVICHHBIE U CHHTE3-Ta3bl B TEXHOJOTUH
TEXHOJIOTUYECKUX I'a30B U HEOPraHWYECKUX BELIECTB, UX CBOMCTBA; METOBI ITOJyYEHUS
aMMHaKa TEXHOJIOTMYECKUX a30B; OJYyYEHHUE a30Ta, KUCIOPOJA U PEIKUX

ra3oB M3 BO3/IyXa METOAOM ITyOOKOTO OXJIaXKICHUSI.
KonBepcroHHBIE CIIOCOOBI MTOY4YeHH s a30TO-BOJIOPOTHOMN CMECH;
OYHCTKA TEXHOJIOTHYECKHUX I'a30B OT KOHTAKTHBIX 0B H APYTHX
HpHMCCGﬁ; METOABI OYUCTKHU U UX KJ'IaCCI/I(l)I/IKaHI/IH.
DuU3HMKO-XMMHUYECKHE OCHOBBI MTPOIIECCa; CTaINN TPOU3BO/ICTBA,
BI)I60p 1 000CHOBaHUE ONMTUMAILHBIX YCJ'IOBI/Iﬁ CHHTE3a aMMHaKa,
KaTaJM3aToOpbl CHHTE3a aMMHUaKa.

DHEProTexXHOJIOTHIECKHEe H pecypcocOeperaroniue CXeMbl
NPOM3BOJICTBA aMMHAaKa, 0COOEHHOCTH MX KCIUTyaTalluy; KOJIOHHBI
CHHTE3a, ONITUMAJIbHBIN TEMIEPATYPHBIA PEXKUM B 30HE KaTalln3a,
0COOEHHOCTH KOHCTPYKIHH




Paznen,
MOYJb

MMoapa3znen, rema

Monay.b 3. [Ipon3BoacTBO
HEOPraHN4eCKUX KUCIIOT

TexHOoIOTHsI a30THOM KUCIIOTHI: pa30aBleHHAs a30THASI KHCIIOTA;
(bU3UKO-XMMHYECKHE OCHOBBI IPOU3BO/ICTBA A30THOW KHCIIOTHI.
KaranuzaTops! okucienus ammuaka. CoBpeMEHHbIE
KpYyITHOTOHHa)KHBIE TIpon3BoicTBa (cxema AK- 72M);
KOHILICHTPUPOBAaHHAs a30THAasl KUCJIOTA. TeXHOI0rus cepHou
KHCJIOTBI: 3HAYEHUE CEPHON KHUCIIOTHI B HAPOJAHOM XO35UCTBE; ChIPhE
JUISL TIOJTYYEHUSI CEPHOM KUCIIOTHI; IPOU3BOJICTBO CEPHUCTOIO Ia3a;
OYMCTKA U CYIIKA rasa, IoCTyHarLEero B KOHTAKTHOE OTIEJICHHUE;
(U3NKO-XMMHYECKIE OCHOBBI KOHTAKTHOTO OKUCIICHHSI TUOKCUIA
Cepbl, KaTanu3aTopsl nporecca. [ [poMbInuieHHbIE CXEMBI
KOHTAKTHOTO y31a; aOCOpOIHsI CEpPHOTO aHTHIPUIA;
MIPOMBILIEHHBIE CXEMBbI IIPOU3BOJICTBA CEPHOM KUCIIOTHI;
HKOJIOTUYECKUE TPOOIIEMBI — CITOCOOBI OYMCTKU OTXOISAIINX Ta30B.
dochopocoaepkaliee Chipbe U METOBI €ro nepepadboTKu.
[Tonyuyenue pochopa u TepMudeckoit GochopHON KUCIOT.
[Tomrydenue skcTpakunOHHON PochHOPHOI KHUCIOTHI, XUMHU3M
npolecca; TexHojoruyeckas cxema npouspozacrsa JPOK.
IIpon3BOACTBO COJISTHOM KUCTIOTBHI.

Mopnyasb 4. [Ipon3BoacTBO
IIeJI04Yeh, COAbI U COJICH,
MUHEPAIbHBIX y100pEeHUH.

Heoprannueckue menoun u X NpUMEHEHUE B IPYTUX OTPACIIAX
pOoMBIIUICHHOCTH. CTIOCOOBI U OCHOBHBIC CTAJIUH ITPOU3BOJICTBA
KaJILIIHHUPOBAHHOM CO/IbI. AMMHUAYHBIN CIIOCOO MTPOU3BOJICTBA U
nyTu ero uHreHcudukarmu. [IpuHnunuanpHas cxema mporu3BOCTBA
KaJIbIUUHUPOBAHHOM cobl. [Ipon3BOACTBO XJIOpa U BOJOPOIA.
ATpOTEeXHUYECKOE 3HAUCHNE MIUHEPATbHBIX YIOOPEHU;
ACCOPTUMEHT U KJIacCHU(PUKAINS MUHEPAIBHBIX YIOOPEHUI.
A3OTHBIE yI00peHUs: aMMHUaYHasl CEIUTPA, XUMU3M U OCHOBHBIC
CTaJIuM MPOU3BOJICTBA; TEXHOJIOTMYECKAs! CXEMA C HUCIOJIb30BAHUEM
TeruIa peakiuu Helrpanuszanuu. Kapoamu, onTuManbHbIE YCIOBUS
MPOU3BOACTBA, OCHOBHBIE CTAJIMM MPOU3BOJICTBA; METObI
YTUJIM3ALMN Fa30B JUCTUIUISALNAN; TEXHOJIOITMYECKAS CXEMA C
MOJHBIM KUJKOCTHBIM PELIMKIIOM.




7. OueHOYHbIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpoIMpyeMoOil KOMIIeTeHIMH HaumeHnoBanme
(WJIH ee 4acTH) OLICHOYHOI'0 CPeICTBA
Tectsl
8 I1K-2, TIK-3, TIK-4 KonTposnbsabie
3a7a4u.
Bomnpocs! k 3auety Ne Ne1-50
Jlaboparopubie paboTbl NeNel-4

Cemectp

7.2. TunoBble 3aJaHUSI WM HHbIE MATEPHAJIbI, HeO0X0AUMBIE Il TeKYLIero KOHTPOJIA

7.2.1. PacueTHpIC 3a0a4n HA MPAKTHYCCKUX 3aHATHIX
(HAUMEHOBAHUE OYEHOUHO2O CPeOCmBa)

Tunossie npuMepsbl 3aJaHUHI

XHMHYeCKasi TEXHOJIOTHSI OPraHUYeCKUX U HEOPraHU4eCKUX BelecTs 2

Tema TepMoanHaMHUYECKU aHAJIN3 XMMUUYECKUX PEAKLUN B TEXHOJIOTUU HEOPraHMYECKUX
BEIIIECTB

Bapuanr 1
3ananue 1. PaccunTaiite cTaHAapTHYIO SHTAJIBIINIO U CTAHJAPTHYIO SHTPOIINIO XUMUYECKOM
peakuuu. OnpenenuTe B KakoM HampaieHuu rnpu 298 °K (mpsimom uiu oOpaTtHoM) OyaeT
npoTrekath peakiuus. Paccunraiite Temneparypy, pu KOTOpOH paBHOBEPOATHBI 00a HallpaBJIeHUS
PEAKIMH.
3ananue 2. Beruncaure suepruto 'ub60ca u onpenennTe BOSMOKHOCTb MPOTEKaHUsI Peakliuu pu
temneparypax 600 u 3450 K.

Bapuant 2
3ananue 1. PaccunTaiite cTaHAapTHYIO SHTAJIBIINIO U CTAHAAPTHYIO SHTPOIUIO XUMUYECKOU
peakiuu. Onpeaenure B KakoM HarpasieHuu rnpu 298 °K (npsitmom uiu o6paTHOM) Oyaer
npoTrekath peakius. Paccunraiite Temneparypy, pu KOTOPOH paBHOBEPOATHBI 00a HallpaBJIeHUS
PEAKIMH.
3amanue 2. Beraucnure sHepruto ' mb60ca u onpeaennTe BO3SMOKHOCTh MPOTEKAHHSI PEAKIIUU TIPU
temneparypax 600 u 3450 K.

BapuanTt 3
3ananue 1. PaccunraiiTe cTaHIapTHYIO SHTAIBIINIO M CTAHAPTHYIO SHTPOITUIO XUMHYECKOM
peaxuuu. OnpeaenuTe B kKakoM HanpasieHuu rmpu 298 °K (mpsimom minu o6patHoM) OyaeT
npoTeKaTh peakuus. Paccunraiite Temmneparypy, pu KOTOPOH paBHOBEPOSATHBI 00a HAIIPABICHUS
peaKIuu.
3ananue 2. Beruncaure suepruto ['nud6ca u onpepenntTe BO3SMOKHOCTb IPOTEKAHUS PEAKLIUH TIPH
temneparypax 600 u 3450 K.
Tema TexHOJIOrMM HEOPraHMYECKUX BEIIECTB CBA3AHHOTO a30Ta.

Bapuant 1
3amanue 1. OmnpenenuTe KOHLEHTPALMIO aMMHaka Ha BXOJE B KOHTAKTHBIM ammapar, eciu
yMeHbllleHne o0bema B pesynbrare peakiuu coctasiuger 0,9. KoHueHnTpauus aMMuaka Ha BBIXOJE
cocraBmsieT 16% (mo o0bemy).

Bapuant 2

3amanne 1. PaccumraiiTe cocTaB CHMHTE3-Ta3a Ha BBIXOJE W3 KOJOHHEI CHHTE3a aMMHaKa, SCIIH
KOHIIGHTpalLlUsl aMMHUaKa Ha BXoje B KoJoHHY 2% (1o o0bemy). Pacuer Bectn Ha 100 kmoub rasa.
YMenblieHne oobema BeseacTsue peakiuu J1V=0,89.



BapuanTt 3
3amanue 1. BrIpasure cocTaB SKBUMOJIEKYJISIDHOH CMECH a30Ta M BOJOpOAA: a) MOJb/I; 0) B
HPOLIEHTaX 10 Macce; B) B IPOLIEHTAX 110 00bEMY.

Tema TexHOIOTHs A30THOM KUCIIOThI

Bapuanr 1
Bamanme 1. Ha mpom3BoAcTBO a30THOH KucaoTel mojaerca 1,18-10%r ammmaxa, 3,63-10* kr
KHUCJIOpOJa, 11,30-104 Kr azora B yac. Onpenenure COCTaB aMMHAYyHO-BO3AYIIHOW CMECH B
nporeHTax (1o ooremy).

Bapuanr 2
3amanue 1. Ha oxucienune noctynaer 26 000 M3 cyxoit aMMuagHO-BO3LyLIHON cMecH, COAEpKaIIei
8% NHs3 (mo o6wemy). Cremenp npepamenus NH3 B NO 0,98. Onpenenure moBblieHuE
TEMIIEpaTyphl 32 CYET PEAKIIUN OKUCICHUS. DHTAJBIINS pEeaKINK oKucieHus 10 NO =
—226,45 xJIx/mons NH3. Cpennsis yaenbHasi TEIIIOEMKOCTh HUTPO3HOTO Ta3a 32,34 kJx/(kmoib-
K).

Bapuant 3
3amanue 1. Ompenenute TemmepaTypy, pa3BUBAEMyK) B KOHTAKTHOM ammapaTe OKHUCICHHS
aMMuaKa, 10 CIeIyIoIMM JaHHbM. B anmapar noctynaer 30000 m® aMMuauHo-BO3IyIIHOM cMecH,
conepxkamieit 10% (mo o0wvemy) ammmaka, Harpetoir A0 573 K (300 °C). CreneHb OKUCICHHUS
ammuaka 0,96. DaTanemus peaknuu okucienus 10 NO = —226450 Jx/kmounb. CpenHsis yaenbHast
TEIJIOEMKOCTh Ta30BOM cMmecH jJ0 peaknuu 29,74 xJ[x/(kmoib-14), mocne peakiuu 32,34 kJx/
(xmonpe K).

Tema TexHOIOTHSI CEpHOU KUCIOTHI

Bapuant 1
3amanue 1. Ha ckiane nmeercs 18%-ub1it oieym. CKOJIBKO TaKOTO 0JIEyMa COOTBETCTBYET 5 T 94%-
HOM KHucnoThI? (4.5 T oneyma)

3amanne 2. Omnpenenute KOJWYECTBO TEIUIOTHI, BBIIEIAIONIEeCS TpH oOkure 1 T KoiuenaHa,
conepxarniero 38% cepsbl, eciiu crenenb Beiropanusi cepbl 0,96. A Hreso = - 3413,2 xJIx/Mo7b.
(5226x10° kJIx)

Bapuanr 2
3ananue 1. Ckomnbko 18%-Horo oneyma u okcuaa (VI) HyxxHo s npurotosieHus 1 T 24%- HOTO
oneyma? (927 xr oneyma u 73 xr SOz)
3amanne 2. CKONBKO TEIUIOTHI BBIIENSACTCS TMpH KOHIEHCAMU | T CEepHOM KHCIOTHI, €Cin
H2SO4(r)—H2S04 (k) + 50,28 xJ{x/Moib. (512204 kJIx)

Bapuant 3
3amanue 1. B cmecurens noctymaer 1000 xr oneyma, cogepxariero 20% SOz(cox.) u 500 kr 90%-
Hoit mo macce H2SO4. KakoBa koHmeHTpanus moxy4eHHoi cmecu (B %) mo macce? (99,67%)
3aganue 2. OnpenenuTe KOJUYECTBO TEIUIOTHI, KOTOPOE BBLAEISETCS MPHU MOTJIOMICHUH apaMu
BozbI 1 kr okcuna cepol (VI). Teruota o6pazoBanus H2SO4

Tema TexHOIOTUS SKCTPAKIIMOHHOHN (HOCPOPHOIT KUCIIOTHI
Bapuant 1

3aganue 1. OnpenenuTb BBIXOJA MYJIbIbI, KOJMYECTBO >KUIKOW (Da3bl B IMyJbIE M KOJIUYECTBO
pacTBopa pa3z0aBlieHHs] TPU CEPHOKUCIOTHOW HIKcTpakiumu QocdopHoit kucaorel u3 100 xr
anaTUTOBOIO KOHIIEHTpaTa, eciau MaccoBoe oTHoIeHue JK/T mynensl paBHo 2,5/1, rumncoBoe 4ucio
paBHO 1,6, a KOJTMYECTBO BEIIECTB, BHIIESIOUIMXCA B ra30BYI0 (a3y, paBHO 5 KI' M pacxoJl CEpHOM
KHCIIOTHI (B HaType) cocTasister 117,9 kr.



Bapuant 2
3amanue 1. Omnpenenuth KPaTHOCTh MHUPKYJSIIUHM MYJIbIBI U KOJUYECTBO CEPHOW KHUCIIOTHI,
MOCTYMAOIICH B TMOCIHCAHWN M TPEANOCIACAHUN 3KCTPAKTOpPbl OaTapeiiHOW CHUCTEMBl TpH
CEpHOKHCIOTHON 3KCTpaKuuu (PocHOpPHOI KUCIOTHI U3 allaTUTOBOTO KOHIEHTPATa, COJEPIKAILETro
51,5% CaO. Konnenrpamuss SO3 B xuakoi ¢asze mocienHero skcrpakropa 2,5% wu mepBoro
skcrpakropa 0,5%; orHomienue B mysnbne XK/T = 2,5/1, BbIXo1 POAYKIIMOHHOM MYJIBITBI COCTABIISET
560 kr Ha 100k anaTuTOBOrO KOHIIEHTpATA.
Bapuanrt 3

3anmanue 1. OnpeaenuTs KOJIWYECTBO PacTBOpa pa30aBiIeHUs W IMUPKYIUpYomiel mynbinbl Ha 1000
KI' pa3jlaraéMoro amaTuTOBOrO0 KOHLEHTpara, coaepxaiiero 3% d¢ropa, ecnu pacxon 93%-Hoii
H>SO4 paBen 978,5 kr; runcoBoe uncio 1,6; otHomenue B mysnbie JXX/T = 3/1; creneHs BbIACICHUS
¢dropa B razoByro ¢aszy 20% oT KoaudecTBa €ro B ChIphe; KPAaTHOCTh NUPKYJISAIUHU MYJIbIIbI paBHA 6 :
1, a xonuyecTBO MCHapuBIICcS BOABI B 3KcTpakTope cocraBiser 262 kr va 1000 kr amarura.

TexHOI0THS HEOPraHUYECKUX BEIIEeCTB -2
Tema TexHOJIOTHSI aMMUAYHOU CETUTPHI

Bapuanr 1
3ananue 1. Onpenenute BHIXOJ aMMHAYHOM CENUTPHI, eciiu Ha nosydenue 18 700 kr uutpata
amMmMoHHus u3pacxooBano 19724 n 57.%-uou a3oTHON KucaoTel (p—1351 kr/m3).
3ananue 2. PaccunTtaTh pacxoHbie KOG GUIMEHTHI IO CHIPBIO Mpoliecca MOdy4YeHHs cyibdaTa
aMMOHWUSI, €CJIU CTeTeHb npeBpaieHus ammuaka 90%, a 70%-nas cepHas kucnora depercs ¢ 15%
H30BITKOM.

Bapuanr 2
3amanue 1. Ompenenute pacxoanblie Kod3(D(UIMEHTH Chipbs Ha npous3BoiacTBO 1 kr 100%-Hoii
IpaHyJIMPOBAHHON aMMHUAYHOM CEIIUTPHI, €CIIU MOTEPH a30THOW KHUCIIOTHI B IPOIIECCe MTPOU3BOJICTBA
cocTaBistoT 5%, a ammuaka 3,8%. A3otHas kucnora 58%-Hoil KOHIIEHTpAIIUH.
3amanue 2. K pactBopy, conepxamiemy 20 r ruapokcua Hatpus, mpudasuwiu 70 r 30 %-ro pactBopa
a30THOM KucaoThl. Kakoii BeT OyJeT UMEeTh JTaKMYC B MTOJIy4€HHOM pacTBope?

Bapuanrt 3

3ananue.l. CKoabKO BOABI HEOOXOAMMO BBIMApUThH Mpu moiayudeHuu 150 T 95%-Hol ammuauHOM
CEJIUTPBI, €CITU UCIIONIb3yeTCs a30THas KucioTa 49%-Hoit koHueHTpanuu, ammuak 100%-Hsbril.
3amanne 2. B kadecTBe a30THBIX ynoOpeHuit MokHO TpuMeHsTh HUTpaT aMMoHMs NHiNO3z u
kapbamua (NH2)2CO. 1 kr xapbamuma CTOMT a pyOJeit, a 1 kr HMTpara aMMOHHS — b pyOueH,
npuyeM a>b. CuuTas, 4TO pacTeHUs YCBaMBAIOT a30T IOJHO-CTHbIO, OIpPENENUTEe, MPU KaKOM
COOTHOIIICHUH a : b IpUMEHEeHNEe HUTPAaTa aMMOHHS CTaHET 00Jiee BHITOTHBIM.
Tema @ochopuble y100peHus

Bapuanr 1
3ananue 1. [Ipu o6paboTtke 100 Kr amaTUTOBOTO KOHIIEHTpaTa, coaepxkaiiero 39,6 % P20s, cepHoit
KHCJIOTOM TOJTydeH KaMepHbIit cynepdocdar, cogepxkantuit 20,5% P20s. [locne ero Bel3peBaHus Ha
cknane coxepxkanue P20s cocraBuio 20,63%. Ompemenure, CKONBKO cymepdocara moxydeHo.
CKOJIBKO BOJIBI BBIJICHAIIOCH TIPH €TO BBI3pEBaHUH?

Bapuant 2
3amanue 1. CocraBbTe MaTepHAaIbHBIN - GalaHC IPOM3BOACTBA MpocToro cymnepdocdara uz 1000 xr
amaTUTOBOTO KOHIIGHTpaTa IO CJEIYIOIUM JaHHBIM: cojaepkanue P2Os B amaTuToBOM
koHieHtpate 41,2%, xoHueHTpaiusi cepHoil kuciotel 78%-nas. Hopma monorumparta 79 wmacc,
nonern Ha 100 macce, noneil amarura. Pasznoxkenue BeayT 68%-Hoil kucinoroil. KamepHsiii
cynepdocdar coaepxur 20,4% P20s, cynepdocdar (Be3pepmunii Ha ckiane) —20,65% P20s.

BapuanTt 3

3amanne 1. Omnpenenure KodQPUIMEHT pPA3IOKEHUS CHIPhS W BBIXOJ KaMEpPHOTO

cynepdocdara mo cireAyromuM JTaHHBIM: B cbipbe coaepxutcs 39,4% P20s; B cynepdpochare —
20,15 P20s061m1 u 17,6 P20s ycB.



Kpurtepun ouenku:

- OICHKA «3a4YTE€HO0>» BbICTABJIACTCA CTYACHTY, CCJIM 3aJa4a pClICHAa U JOITYIICHBL
HC3HAYHUTCIIbHBIC OH_II/I6KI/I,

- OLICHKA «HE€ 3a9YTE€HO0» BbLICTABJIACTCA CTYACHTY, CCJIM 3aada HCPCIICHA NI PCIICHA
HCIIPAaBHUJIbHO.

71.2.2. TectupoBanue
(HaumeHoBaHUEe OYEHOUHO20 CPeOCmBa)

Tunossle npuMepsbl 3aJaHUH
TexHoJI0risl HEOPraHMYeCKUX BelecTs 2
Tema TexHonOrUA CBSI3aHHOIO a30Ta

ITpumepsr:
1. CpipbeM 17151 TOTYUYEHUSI TPOYKTOB B @30THOM IPOMBIIIIIEHHOCTHU SIBJISIETCS:
A - mpupoHbIi ra3, HedTh, yIau;b - asor u Boxopox;
B - atmocdepHblii BO3ayX U IPUPOIHBIN Ta3;
I' - aTMocdepHBIi BO3IyX U pa3In4HbIe BUAbI TOILUIMBA.
2. VcTouHnkamu ChIpbs [uis nosryueHus cunates-raza (CO + Hp) sBnsrores:
A -TBEpJ0€ TOILIUBO, JKUJKHE YIIIEBOJOPOIbI, IPUPOIHBIN Ia3;
b - kokc, HeTh, yrim;
B - mazyT, Hadra, yriu;
I' - TeIMOBEIE Ta3bI, CaXa;
3. IlapoBast KOHBepCHsI IPUPOJTHOIO ra3za MPOTEKAET IPU TEMIIEpaType:

A -550°C ;
b-1100°C;
B - 800°C.

I' - 800°C npu armocdepHoM nasienuu, 1100°C npu nasnenuu 3MlIla
4. YT0oObI MOMYYNUTh CHHTE3-Ta3 T cuHTe3a ammuaka (75% Ho u 25% N2) mpoBoasT :

A - TapOKHUCIIOPOTHYIO0 KOHBEPCHIO TIPUPOTHOTO Ta3a;

b - mapokucnopoIBO3IyIIHYI0 KOHBEPCHIO IPUPOTHOTO ra3a;

B - mapoByr0 KOHBEPCHIO MTPUPOTHOTO Ta3a;

I -yrinekucnoTHyr0 KOHBEPCHIO IPUPOIHOTO Ta3a.
5. KaranuzaTtopamMu KOHBEpCHH METaHa CITyKar:

A -OKCHJIBI JKene3a U XpoMa;

b - HuKeseBbIe KaTaIM3aTOPHl HA HOCUTEIIE,

B - cynb¢uasl HuKens u MonuOeHa;

I" - >xene3HbIe KaTaIu3aTophl Ha HOCHUTEIIE.

Tema IIpon3BoaCTBO CEPHOM KUCIIOTHI

1. CeipbeM 117151 TPOU3BOICTBA CEPHOM KUCITIOTHI CITYKUT:
A - mpupoaHbIN Ta3, He(Th, CEpPOCOAEPIKAIINE YTIIH;
b -TonoyHsle ra3el, IPUPOHBIN ra3, CaMOpPOIHAS cepa;
B - ’xene3HbIil KouenaH, 3JIEMEHTAapHAs Cepa;
I' - »xene3Hsbli KOT4e1aH, dJIEMEHTapHas cepa, CEpOBOIOPOL.
2. XuMudeckasi cxema IMPOHU3BOJICTBA CEPHOM KHCIIOTHI M3 KOJTYe/IaHa BKITIOYACT CTa/IHH:
A -00xwr Koueaana, karanutuueckoe okucierue SOz, abcopOius SO3 BOI0I;
b -moaroToBKa ChIpbs; OOKHUT KOJMYEAaHA, OYMCTKA TEYHOTO rasza, KaTaIMTUYECKOe OKHCIICHUE
SOz, abcoporms SO3;



B -moaroToBka cheIpbs; 00XKHUT KoJYeAaHa, OXJIAKIECHHUE MEYHOTO ra3a, OYMCTKa IEYHOIo Tasa,
Karanutuueckoe okuciaeHue SOz, abcopoiust SO3 BOOI;
[ - moAroToBKa CHIPHS; OKHUCIEHHUE CEPOBOJIOPOJA, OUUCTKA IIEYHOTO ra3a, KaTaIunTHYeCKOe
okucienue SOz, abcopommst SO3 BOIOM;
3. CkopocTh mporiecca 00)Kura KoaueaHa 3aBUCHUT:
A - oT TeMmrmepaTyphbl, TUCIIEPCHOCTH KoOJUe[aHa, KOHIICHTPAIMK TUCYIbpHUIa B KOIUETAHE U
KOHIIEHTPAIlMU KUCIIOPOJIa B BO3IyXE;
b - oT Temnepatypsl, AUCIEPCHOCTH KOTYEIaHa, KOHCTPYKIIUHU TICUH;
B - ot TemmepaTyphbl, KOHIIEHTpAMK IUCYIbGUIa B KONTUETAHE M KOHIEHTPAIIMH KUCIOPOJaa B
BO3/IyXe€.
I - oT AUCnIepCHOCTH KO4e1aHa, KOHCTPYKIIUHU TIeUH, OT TEMIIEPATyPhl, JTUCIIEPCHOCTH KOJIYE/IaHa;
4. CKOpOCTh OKUCITHTEIHFHOTO 00KHTa OMPEIesIeTCsS ypaBHEHUEM:
A - U =k*V*AC;
b- U=k*F*AC;
B-U=k*(V1-V2)*AC;
I'-U=k*(F1 — F2)*AC
5. O0KUTroBBIH ra3 JOIKEH OLITH OUHIIEH OT:
A - yIIIeKHCIIoro ra3a u MbUIH;
b -mibuTH, CEpHOKHUCIOTHOTO TyMaHa, COSMHEHUN MBIIIbSIKA U CEJICHA;
B -yrnexucnoro rasa, cepoBoopo/a, MbUId, CEpHOKUCIOTHOTO TyMaHa, COSAMHEHHI MbIIIbIKa U
cejieHa;
I' - 1pUI ¥ CEPHOKMCIIOTHOTO TYMaHa.

TexHoJI0rNs HEOPraHMYeCKNX BelecTs 2
Tema IIpon3BOACTBO a30THBIX YAOOpEHUIA

ITpumepsr:
1. A3oTHbIe yaoOpeHus oIpa3AeistoTCs Ha :
A - aMMHayHble, aMMOHUIHBIE U aMUIHBIE;
b - cenutpel, aMModoch 1 kKapOamMu;
B - ammuauHble, aMMOHUITHBIE, HUTPATHBIE U aMU/IHBIE.
2. CpIppeM 15l IPOU3BOJICTBA AMMHAYHBIX, AMMOHUIHBIX U AMUHBIX yIOOPEHUH SBISETCS:
A - a30THas KUCIIOTa U €€ COJH;
b - a3oTHas, a30THCTas KHCIOTHI M UX COJIH;
B - a30THBIE KMCIIOTHI U AMMHUAK;
I' - ammuaxk.
3. K uncny a30THBIX y100peHU OTHOCSTCS:
A - KNOs, Ca(NO3)2, Cu(NOz)2, (NH2)2CO;
b - KNOs3, (NH4)2S04, NHsNO3, K2SOa.
B - (NH4)2S04, NH4OH, NHsNOs3, (NH2)2.CO, (NH4)3PO4, NH4H2PO4;
4. bromoruyeckast pojib a30Ta 3aKIIF0YaeTCs B TOM, 4TO:
A - a30T BXOJUT B cOCTaB OEIKOB U XJIOpohuia;
b - a30T HEOOXOMM JJIst OPTAHOB JIBIXAHHUS;
B - a30T BXOAUT B cOCTaB KPOBH;
I' - a30T BXOIUT B COCTaB KOCTHOM M MBINIIEYHON TKAHEH.
5. K aMuHbIM y100peHUSIM OTHOCSIT:
A - coenuuenus, copepxaniue rpymmny NH2';
b - coenunenust, conepxarrue rpyrmny NHs";
B - cMemranHbIe ynoOpeHus, cofepxkaiiue KapoaMmu;
I' - coequnenust, coneprkauue rpynmy NH



Tema [IpouzBoactBo pochopHbIX yaoOpeHus

[Tpumepsnl
1. HawubGonsimee conepxanue P2Os Haxoaurcs B
A — pocmyke;

b — npoctom cynepdocdare;
B — nBoitnom cyniepdocdare;
I' — npeuunurare.
2. Jns paznoxenus GocGopuTOB HE HCIIONIB3YETCS B YHCTOM BUJE KHCIOTA
A — cepHasi;
b — dbocdopnas;
B — consnas;
I' — a3oTHas.
3. JIBoiiHoii cynepdocdar siBisiercs yao0peHrem
A — MHOTOKOMIIOHCHTHBIM;
b — npocteim;
B — ypaBHOBELIEHHBIM;
" — n1BOMHBIM.
4. Ham0onee qIUTEIBHBIM CPOKOM JCUCTBHS 001a/1aeT YI00pCHHE
A — nBoitHOU cyniepdocdar;
b - pocmyka;
B — npenunurar;
I' - mpocroii cynepdocdar
5. Tepmwuueckoe oboramenue GochopuToB HAIIPABICHO HA
A- BBITOpaHUS OPTaHUYECKUX BEIIECTB;
b- ynanenue kapboHaToB;
B — ynanenue kapO0HATOB U BBITOPAaHUE OPTaHUYECKHUX BEIIECTB;
I' — ynanenue ¢ropa.

Tema [Tpon3BoCTBO CIOKHBIX Y0OpEHUS
ITpumepsl

MuHepanbHble YI00peHHs - 3TO

A — opranuyeckue yJo00peHus;

b — 6akTepuanbHble y100pEHHUS;

B — nckycctBenHble ynoOpeHus;

I' — TBepable y100peHwUsl.

K MHuKpOy100peHHsIM He OTHOCATCS] COETUHEHUS

A —Menu;

b — cBuHna;

B —mapranna;

I' — Gopa.

B aMMOHUIHBIX yAOOpPEHUSIX a30T MPUCYTCTBYET B BUIE
A — NHjs;

b - NHy’;

B —NH4";

I' - NO3™

KomruiekcHbIM yJ0OpeHNEM SIBIISIETCS
A —cynbpar Kanus;



b — kanuiinasa cenutpa;
B— ammuaunas cenutpa;
I — xopucCThIi Kaaui.

10. OCHOBHBIM KaJTUHHBIM YAOOPECHUEM SBIISICTCS
A — CUJIEBUHUT;
b — cynsdar kanus;
B — xapnauur;
I' — xnopucTbiii Kanuii.

Kpurepum onenku:

- OLICHKA «3a4YTCHO» BBICTABIICTCA CTYACHTY, €CJIN KOJIMYCCTBO IIPABUJIBHBIX OTBECTOB Ooiee 60%,
- OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM KOJUYCCTBO IMMPAaBHUJIbHBIX OTBETOB MCHCC

60%.

7.2.3 KoMILIEKT 0T4eTOB 110 JIa00paTOPHBLIM padoTam

JlaGopaTopHas padora 1. OnpeneneHue BOJIbI B ChIITyYeM MaTepuase

B paGoTe He00X01UMO ONpeaeTUTH BOAY U NEPeCYUTATH COCTAB.

Bapuanr 1

3aganue 1. Jlan coctaB Marie3mTa Ha BIIaKHOE BemecTBo, Mac. %: SiO2— 0,07; Fe2Os— 0,02;
MgO — 40,20; CaO — 0,37; IIIIII- 53,10; H2O — 6,24. TpeOyetcs nepecynuTaTh COCTaB MarHe3UTa
Ha CyX0€ BEIIECTBO.
Bapuant 2

3amanue 1. JlaH cocTaB kKaoJiMHa Ha cyxoe BemiecTBo, Mac. %: SiO>— 43,95; Al,Oz— 39,18;
Fe2O3— 0,45; CaO — 1,50; MgO — 0,62; IIIII— 14,30. Braxuocts 1%. Tpebyercst mepecunTaTh
COCTaB KaOJIMHA Ha BJIa)KHOE BEIIECTBO.
Bapuant 3

3aganue 1. OnpenenuTs Maccy ChIpb€BOM CMeCH BIaXHOCTBIO 19%, mo-myueHHOH (uiIbTp-
npeccoBanueM 5000 Kr cbIpbeBOro IIIaMa BIaXKHOCTHIO 38%.
Bapuanr 4

3ananue 1. M3BecreH coctaB (apdopoBoii Macchl Ha BIakHOE BellecTBO, Mac. %: SiO2—
53,4; Al,03— 20,25; Fe,03— 0,65; MgO — 0,21; CaO —0,79; Na20 + KO- 3,75; IIIII1- 6,5; H20 —
14,45. Tpebyetcs nepecyutaTh cocTaB GpapPpopoBOil MacChl HA CyXO€ BEIIECTBO.
Bapuant 5

3ananue 1. JlaH cocTaB CHIPHEBOM CMECH JIJIS ITOTYYEHUS TOPTIAHALUEMEHTHOTO KIIMHKEPA Ha
cyxoe BemiectBo, mac. %: SiO>— 14,50; AloOs— 3,72; Fe 03— 2,59; CaO — 43,61; MgO — 0,72;
SOz~ 0,21; TIIIII- 34,65. TpeOyeTcst mepecynuTaTh COCTaB CHIPHEBOM CMECH Ha BIIAYXKHOE BEIIECTBO
(w = 20%).

Otuer Mo paGoTe TOJKEH COMEPHKATH:
1. OmnwucaHue METOJIUKHU ONPEICICHHS BIAKHOCTH
2. Pacyer cornacHo 3a1aHus.

JlaGopaTopnasi paGora 2. OmpejelieHHe KOHICHTPAIMU KHUCIOTHI 1O €€ IUIOTHOCTH H
IIPUTOTOBJIEHUE PACTBOPOB KUCIIOTHI 33/1aHHON TUIOTHOCTH.

[TpoBecTn NpUTOTOBICHUE KUCIOTHI U ONPEAEIUTh €€ IUIOTHOCTh COIVIACHO 33JaHUIO.

Bapmuanr 1

3ananue 1. CKOJIBKO HYXKHO B35Th KyHNOpPOCHOro Maciia KoHueHTpauued 96% H2SOs4 u cepHoit



KUCIOTHl KoHIeHTpauued 64% H2SO4, urobs momyunts 2800 Kr KHCIOTHI, conepxameil 92%
H2SO4.

Bapuanr 2

3amanue 1. TpeOyercs MOMYyUUTh KATMUHYIO yAOOpHUTENbHYIO coiib ¢ coaepxkanueM 30% KO
MyTeM CMEILIEHUsl XJOpHUCTOro Kamusa c coaepxkanueM 92% KCl ¢ cuiabBUHUTOM, B KOTOPOM
conepxurcs 22% KCl.

Bapuanr 3

3aganue 1. Ckonbko rpammoB 40%-HOTo pacTBOpa a30THOM KUCIOTHI HY>KHO MprOaBuTh k 120 T
5%-HoTr0 pacTBOpa a30THOM KUCIOTHI, YTOOBI 0OpazoBaiicsa 20% pactBop?

Bapuanr 4

3amanme 1. KakoBa Oynmet MaccoBas 10151 @30THOM KHUCIIOTHI B pacTBope, ecim K 40 mi 96%-Horo
pactBopa HNO3 (rumotHOCTS 1,5 /™M) mpuiuth 30 mut 48%-noro pactBopa HNO3 (tutotHocTs 1,3
r/mi)?

Bapuanrt 5

3amanue 1. Ompenenutre maccy pactBopa NapCOsz 10%-ii KOHLIEHTpalMM M MacCy CYXOro
kpuctayoruapata NaxCOz¢10H20, koTopbie HYKHO B34Th Ui npurotosieHus 540 r pactBopa
15%-# KOHIIEHTpAIIHH.

OTt4eT o padoTe J0JZKEH COAEPKATDH:

1. Onucannie METOUKH OTPEICNICHUS TNIOTHOCTH

2. Pacuer cormnacHo 3agaHusl.

JlaGopaTopuas padora 3. [lomyyeHne ruapookcua HaTpus KayCTH(UKAIMEH COI0OBOTO PacTBOPa
Otuer 1o paéoTe J0JIZKEH COEPHKATD!

1. Onwucanue METOJUKY MOJIyYEHUS 3alaHHOTO IIPOIYKTA.

2. MarepuanbHblii OaaHC OIBITA.

3. Pacuer BbIX0Os1a IPOyKTa.

JlabopaTopnass paGora 4. PacrnozHaBaHue MUHEpPaJIbHBIX YJIOOpPEHHI MO BHENIHEMY BUIY H
IPOCTHIM KaYeCTBEHHBIM PEAKLIUAM.

OTt4er no paéoTe A0JKEH COAEPKATH.

1.0Onucanue NnpuMeHsIeMbIX METOIUK JIJIsl paclO3HABaHMsI U KaUeCTBEHHBIX PEaKLIUM.

2. CpaBHHTENBHBIA aHATN3 TPUMEHIEMBIX PEaKIuil [UIs Ka4eCTBEHHOTO PIIPEICIICHUSI.

Kpurtepun onenku:
-  «3a4TeHO», €CIM IOATOTOBIEH OTYET M0 JIadopaTopHOM paboTe M B HEM U3JI0XKEHBI
COOTBETCTBYIOIIME pacueThl M JaHbl OTBETHl MHHMMYM Ha 3 Bompoca M3 5 MO TeMme J1abopaTopHOM
paboThl, 3aJaHHBIX MPEIO0/IaBaTENIEM;

«He 32a4TeHO0», €CJIM He MOJATOTOBJIEH OTYET IO J1JabOpaTOpHON paboTe MM B HEM HE MOJHOCTHIO
H3JI0KCHBI COOTBETCTBYIOIIUC PACUCTBI U JaHbl OTBETHI MCHECC, UCM Ha 3 BOIIpocCa U3 5 mo Teme
n1abopaTopHOil paboThl, 3aJaHHBIX MPETOIaBATEIEM.



7.2.3. Bonpochbl K IPOMeKYTOUYHOM aTTecTAlMU

CemecTtp 8
Ne
wn Bonpocs! k 3auery

1 | Xapakrepuctuka 1 Kiaccu(uKanus XAMHUECKOTO ChIpbsi. OCHOBHBIE CHIPbEBbIE HCTOUHUKHI
B TEXHOJIOT'MH HEOPTaHUYECKHUX BELIECTB

2 | ®U3NMKO-XMMHUYECKHE OCHOBBI IIPOLIECCA PA3/IEJIEHUs BO3lyXa. XapaKTepUCTHKa
[I0JIy4aeMbIX MPOIYKTOB: KUCIOPOAa, a3oTa. VX npumeHneHue

3 | [IpuHunnuanpHas TEXHOJOTMYECKasi cxema 0JioKa pas3zeneHus Bo3ayxa bP-6.

4 | ®U3NKO-XUMHUYECKUE OCHOBBI KOHBEPCUU MeTaHa. [IpuMeHnsemble KaTanu3aTopsl. Sabl

5 | JIByxcryneHbuaTas KOHBEPCHsI METaHA: IEPBUYHBIN U BTOPUYHBIN peOPMUHT.

6 | [IpuHIMTHATEHAS TEXHOJIOTHYECKAs CXeMa M ONITUMAIIbHBIC YCIIOBUSI KOHBEPCUU METaHA

7 | ®U3NKO-XUMHUYECKUE OCHOBBI 1apO-KUCIOPOIHONW KOHBEPCUU IPUPOIHOTO Ta3a

8 | Cepoouncrka npupogHoro raza. Pu3nKo-XuMHUECKHE OCHOBHI Tporecca. Katanmuszarops.

9 | ®u3NKO-XMMHUYECKHE OCHOBBI KOHBEPCUU OKCHJIA yIIIepoia

10 | KonBepcus okcuza yriepoaa. Pasnuunsie ciocoObl koHBepeun. Katanuzatopsl. Sbl.

11 | JIsyxcTyneHbuaTas KOHBEpCHS OKCHJIA YIIepoa: BBICOKOTEMIIepaTypHas 1
HU3KOTEMIIEpaTypHasi KOHBEPCHSL.

12 | IlpyHIMNHANbHAS TEXHOIOTHYECKAs CXeMa U ONTUMAaJIbHBIE YCIOBUS KOHBEPCUH OKCHIA
yriepoza.

13 | OuncTka KOHBEPTUPOBAHHOI'O Ta3a OT OKCHUJA U JUoKcHaa yriaepoaa. CriocoObl OUMCTKH.

14 | dusnko-xMMUYECKHE OCHOBBI Mpolecca aOCOPOLIMU U METAHMPOBAHUS
KOHBEPTHUPOBAHHOTO ra3a

15 | Ceipbe B mpousBoicTBEe ammHuaka. KoHBepcuoHHbIE CITOCOOBI OJTyUYEHUsT a30TOBOJOPOTHON
cMecH

16 | Cunre3 ammuaka. @U3NKO-XUMHUUECKHE OCHOBHI IpoIiecca.

17 | KaranuzaTopsl nporiecca CHHTe3a aMMuaka. bt

18 | TpuHUMNHATbHAS TEXHOIOTHYECKAS CXeMa CHHTe3a aMMHaka. ONTUMAITbHBIC YCIOBHS
npolecca.

19 | AMMHaYHO-XO0JIOWIbHAS YCTAHOBKA B TPOM3BO/ICTBE aMMHaKa

20 | ®u3MKO-XMMHUYECKHE OCHOBBI OKHUCIIEHUSI aMMHAaKa

21 | OcHOBHBIE KaTaau3aToOPbl OKUCICHUS aMMHUaKa

22 | IIpon3BOACTBO A30THOM KUCIOTHI. XapaKTEPUCTUKA a30THON KUCIIOTHI.

23 | [oaroToBKa CHIPBS K MPOIIECCY KOHBEPCUU aMMHUaKa B IIPOU3BOJICTBE a30THOM KHUCIIOTHI

24 | Ceipbe ist MPOU3BOJCTBA A30THOU KHUCIOTHI, TPEOOBAHUS K €r0 KauecTBy. [IpuMeHeH e
a30THOM KucnoThl. OCHOBHBIE CTaIUH ITPOU3BOICTBA a30THOM KUCIIOTHI.

25 | Colppe Ut TPOM3BOJACTBA CepHOil KUCIOTHL. OCHOBHBIC CTAJHU MPOHM3BOJCTBA CEPHOMN
KHCJIOTBI

26 | CiocoObl MPOU3BOJCTBA CEPHON KUCIOTHI

27 | CpoiictBa pocdopa u ero coenunenuid. [lpumenenue gpocdopa u dpocdaros

28 | TexHOIOTHs MPOU3BOCTBA CEPHOM KUCIOTHL. ONTUMaIBbHBIE YCIOBHS ITPOLIEcca

29 | ®ocdarHoe coipbe. Buapl. Ero moaroroska.

30 | IlpuHnIMNMATbHAS] TEXHOJIOTHYECKask cxeMa oborarieHust GochOpUTHON PY/IbI.

31 | Cxema nepepaboTku (HOCHATHOTO CHIPBS B IEIEBBIC TPOTYKTHI

32 | Ilonyuenue tepmuueckoit GpochopHOI KHUCTOTHI.

33 | CepHOKHMCIIOTHOE Pa3IoKeHHUE MPUPOIHBIX (hocdhaToB.

34 | IIpon3BOACTBO FKCTPAKLMOHHOM (HOCcHOPHOI KUCTOTHI.




Bonpocsl k 3auery

n/n

35 | OU3HMKO-XUMHUYECKHE OCHOBBI IPOIECcCa KOHIIECHTPUPOBAHHS SKCTPAKIIUOHHON (HocopHOii
KHCJIOTBHI.

36 | CriocoObl momyyeHHs KadbLIMHUPOBAHHOMN COJIbI

37 | AMMuadHbIi cioco0 MPOU3BOICTBA KATBIIMHUPOBAHHOMN COJIBI.

38 | Munepanbnble ynoopenus. Ux knaccudukamnusa. Arpoxumudeckas 3pPeKTHBHOCTD

39 | CpaBHHUTENbHAS XapaKTEPUCTHKA a30THBIX YA0OpEHUH

40 | XapakTepucTuka U 00JACTH MPUMEHEHHS] aMMUAYHON CETUTPBI

41 | OuU3NKO-XMMHUYECKHE OCHOBBI IPOIIecca MPOU3BOICTBA AMMHUAYHON CEJTUTPHI

42 | TlpuHnunuanbHas TEXHOJIOTHYECKAs CXeMa MpoIiecca CHHTE3a aMMUAYHOM CeITUTPhI

43 | TlpomsBoacTBo kapOamuma. XapakTepucThka KapOamuma. OO0nacTh NPUMEHEHHS,
TpeOOBaHUS K KQUeCTBY CHIPBSI.

44 | OU3UKO-XUMHUYECKHE OCHOBBI ITpoIlecca CUHTE3a KapOaMuga
[TpuHIMNIMaTbHAS TEXHOIOTHYECKAs CXeMa ITPOU3BOICTBA KapOamuaa

45 | OCHOBHBIE CTaAMH ITPOU3BOJICTBA a30THOW KHCIOTHI

46 | XapaKTepuCTHKa CEPHOM KUCIOTHI U CBIPhE JIJIS €€ MPOM3BOJICTBA

47 | ®U3MKO-XUMHUYECKHE OCHOBBI MpoIiecca abCOOpIIUU B TEXHOJIOTUU CEPHON KUCIIOThI

48 | TexHOMOTHS IPOU3BOJICTBA CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM

49 | CroiictBa (hochopa u ero coequnenuid. [Ipumenenue dhochopa u pocdaros.

50 | DHeprorexHOIOTHYECKas CXeMa MPOU3BOJICTBA AMMHAKA C PEKyIepaIlell SHEPTUU CTaIUi

IMOJIYUCHHU A CMHTEC3-Ira3a




7.2.4. Kputepuu U HOPMBbI OLIEeHKHU

®opma
NPOBeIeHUs
Cemectp . Kpurtepun 1 HOpMbI OLICHKH
MPOMEKY TOYHOM
aTTecTaluu
8 3a4er ¢ OUEHKOU CraBurcs B cilydae JEMOHCTpALVH

KOTJIMYHO»

cryaentoM Oonee 85% 3HaHUH 1O
npeamery (85  OaioB  mpu
TECTUPOBAHUU), BEPHBIC OTBETHI
Ha 1-2 MOMOJHUTETBHBIX OTBETOB
o Ouiery

«XOpoMmo»

CraButcs B ciydyae AeMOHCTPALUU
cryneatoM 70 - 84% 3HaHuWil 1O
npeamety(70-84  GamnoB  mpu
TECTHPOBAHUU), BEPHBIC OTBETHI
Ha 1-2 JIOTIOJTHUTENBbHBIX OTBETOB
1o Ousnery

«YyHAOBJICTBOPUTCIIBHO»

CraBuTCs B cly4yae JEMOHCTpAIHH
CTYJIeHTOM He MeHee 55% 3Hanwmii
no mnpenmery (55 OamioB mpu
TECTUPOBAaHUM), 0O€3 OTBETOB Ha
JIOTIOJTHUTEIILHBIC OTBETHI  T10
ounery

«HCYOOBJICTBOPUTCIBHO»

CraBuTCS B CIy4ae IEMOHCTpauu
CTyIneHTOM MeHee 55% 3HaHWi
(54 OGamnoB mpH TECTUPOBAHUN)
no mnpeaMery, 0e3 OTBETOB Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI T10
ouiery




8. YuedoHo-MeTOoaMYecKoe U HHGPOPMAIHOHHOE 00ecTieuyeHne TUCIUTIIHHbI

8.1. O0s3aTenbHasI IMTepaTypa

Tun (yueOHUK, yueOHOE

KoanuyecTtBO B

Ne nocodue, yue0Ho- T'on HAY4YHOH
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJjioBoK)
n/n MeToAnYecKoe mocoomue, H3JaHus oudanorexe /
NPAKTUKYM, JP.) HaumenoBanue I5C
1 AxmetoB T.I. XuMHu4ecKas TeXHOJIOTHS 2018
Heopranuyeckux Bemects. Kaura 1 YuebHoe nocobue 9bC «Jlaub»
2 AxmetoB T.I'. XumMmudeckas TEXHOJIOTHS 2018
HeopraHuueckux Beniects. Kuura 2 V4ebHoe nmocodue 9bC «Jlanb»
8.2. lonotHUTeILHAS JIUTEPATypa
KoanuecTBO B
Tun (yueOHuk, yueoHoe .
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJI0BOK) I'op u3nanus ondauorexe /
n/n MeTOM4YeCcKoe nocoodue,
IpAKTHKYM, 1p.) HaumeHoBaHnue
P YL AP- 35C
3 | Ipokodnes B. 0. OCHOBBI IPOEKTUPOBAHUS TIPOU3BOJICTB 2015
poxod P P P a Y4eOHoe mocodue OBC «Jlanb»
HEOPTaHMYECKUX BEIIECTB
4 | Uabun AL I1. CoBpeMeHHBIE MPOOIEeMBI XHMUYIECKON Y4eOHoe mocodne 2011 3BC «Jlanb»
TEXHOJIOTHH HEOPTaHUYECKUX BEIIECTB [
5 HNanun A. I1. ITpou3BOACTBO a30THOM KHCIIOTHI [ VYueOHoe rocoone 2013 9BC «Jlaup»
6 |- TexHOIOTHUS HEOPTaHUYECKHUX BEIIECTB U Kypc nexmii 2007 Hurepuer pecypc.

MHHEPaTbHBIX yA0OpeHUiA. Kypc

JIEKITUH.

Pexum  pocrtyna:
window.edu.ru >
resource/064/48064




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 JAHHBIX M MH()POPMALMOHHBIX CHPABOYHBIX
cucTreM

- TeopeTnueckue 0CHOBbI XMMHY€CKOI TEXHOJIOTHH

Kypnan myOnukyeT cooOIlleHHs O HOBBIX TEXHOJIOTMYECKUX Mpoleccax B oOpadarbIBarolieit
NPOMBIIIJICHHOCTH C TOYKM 3peHus (pyHmameHTanbHON Hayku. CTaTbu B JKypHalle TOCBSIIEHBI
OCHOBaM TeIIoMaccooOMeHa, MpolieccaM pasjieieHus], MexX(pa3HbIM SBICHUSM, TEUCHHUIO CHITYyYUX
MaTepHaioB, OMOTEXHOJIOIHH, ONTHMU3ALNHY, aBTOMAaTH3AIlMH U YIPABICHUIO, S)KOHOMUU SHEPTHUH,
METAJIJIOB U ChIPbsl, 3alIMTE OKpY’XKAaloUlell cpeibl W CMEXHBIM TemMaMm. KypHaa BXOAUT B
Ilepeuenr BAK wu cucremy PHUHIN. /[Insg 3apeructpupoBaHHBIX Iosib3oBareneil HayuHnoii
9JeKTpoHHOM Oubnmoreku (eLibrary) moctymen moiaHOTeKCTOBBIM apxuB ¢ 2011 ropa:
http://elibrary.ru/contents.asp?titleid=8244

- WebofScience [DaeKTpoHHBIM pecypc]: MyJIbTHAMCHMIUIMHApHAs pedeparuBHas 0aza
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pexum noctyna: apps.webofknowledge.com. —
3arin. ¢ akpana. — SI3. pyc., aHri.

- Scopus [DnekTpoHHbIH pecypc]: pedeparuBHas 06a3a ganubix. — Netherlands: Elsevier, 2004 —
Pexum nocrymna: scopus.com. — 3ari. ¢ 3kpana. — S3. pyc., aHri.

- Elibrary [DnexTpoHHbIi pecypc]: HaydHas sneKTpoHHas onbanoTreka. — Mocksa: HOB, 2000.
— Pexxum nocryna: elibrary.ru. — 3ari. ¢ skpaHa. — SI3. pyc., aHri.

- SpringerLink [DnexTponHsbIit pecypc]: [0a3a nannbix]. — Switzerland: SpringerNature, 1842.
— Pexxum nocryna: link.springer.com. — 3ari. ¢ skpana. — 3. aHr.

- ScienceDirect [DnekTpoHHBIT  pecypc]: KOJUICKIIMST ~ JJICKTPOHHBIX  KHHUT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma: sciencedirect.com. —
3ary. ¢ skpana. — f3. aHri.

- 9BC "Jlanp" (mpaBa npunaanexatr OO0 «3bC JIAHby), norosop Ne 318 ot 22.04.2020
r. ¢ 07.05.2020 r. mo 06.05.2021 r., moroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 . mo 27.07.2021 .
(mo agpecy http://www.e.lanbook.com) BkmodaeT B ceOsl MOJTHOTEKCTOBBIC JEKTPOHHBIC BEPCUH
BCEX KHHT, BBINICIIINX B W3JATEIHCTBE, & TAK)KE KOJUIEKIIMH MOJHOTEKCTOBBIX (aillIoB APYTHX
u3aarenbcTB. B Ga3e mpeacTaBieHbl HE TOJNBKO ydyeOHbIE M3JaHMs, HO M HAaydHas JUTeparypa, a
TaKXe CIIOBapH.

- 9BC "' IPRbooks" (mpaBa mpunamiesxar OOO Kommnaunus "Aii [Tu Ap Meaua"), morosop
Ne 468 ot 04.06.2020 . ¢ 01.08.2020 r. mo 01.08.2021 r. (mo axgpecy http://www.iprbookshop.ru )-
COJCPKHUT Y4YeOHMKM M YydeOHble MocoOus, MOHOrpaduu, HTPOU3BOJICTBEHHO-TIPAKTUYECKUE,
CTIpaBOYHBIC M3IAHUs, a TAaKXKe JENIOBYIO JUTEPATYpy Ul MPAKTUKYIOMHKX crieruanuctoB. B ObC
BKJIIOYEHBI W3JIaHMs 33 MOCJIETHHE 5 JeT MO T'yMaHMTapHbIM, COLUAIBHBIM M KOHOMUYECKUM
HayKaM, 110 OCTaJIbHBIM OTPACIISIM 3HaHUS - 3a ocneaaue 10 ner.

- 9BC “ZNANIUM.COM?” (npaBa npunapiexxat OOO “3HAHUYM”), noroBop Ne 464 ot
04.06.2020 r. ¢ 12.08.2020 r. mo 11.08.2021 r. (mo aapecy http://www.new. znanium.com ). B 6aze
IpEeJCTaBICHbl HE TOJBKO yueOHble HM3JaHWs, HO W HayyHas JMTEparypa, a TaKXke CIIOBapH,
CMPaBOYHUKH.

- IBC “KouncyabTaHT cTyaenta” (mpasa npunamiexxar OO0 «Ilomurexpecypc»), 10roBop
Ne 603 ot 20.07.2020 1. ¢ 01.09.2020 r. mo 31.08.2021 r. (mo axpecy http://www.studentlibrary.ru).
IToanucka Ha KOMIIEKT «APXHUTEKTypa U CTpOUTENbCTBO». AoroBop Ne 604 or 20.07.2020 r. ¢
01.10.2020 r. mo 30.09.2021 r. [Toanucka Ha KOMIUIEKT « JHEPTETUKAY.

- .Hayunas snexktponHnass OuGnmoreka (mpaBa npuHamiexkar OO0 «PYHDby», morosop Ne
1274 ot 02.12.2019 r.). Ha mnnarpopme HayuHoli snexTpoHHON OuOmHOTEKHM (IO ampecy
http://www.elibrary.ru) Bce CTymeHTBI M COTPYIHHKH YHHUBEPCHTETa HMMEIOT J0CTym K 98
MOJTHOTEKCTOBBIM HAYYHBIM JKypHaJlaM.



http://elibrary.ru/contents.asp?titleid=8244
http://www/
http://e.lanbook.com/
http://www/
http://www.iprbookshop.ruâ/
http://www.studentlibrary.ru/
http://www.elibrary.ru/

8.4. IlepeyeHb MPOrpaMMHOI0O oGecriedeHust

Ne Hanmenosamme O PexBHU3UTHI 110r013uopa
n/n (mata, HoMep, CPOK AeHCTBUSA)
1 | Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JEHCTBUS - OECCPOUHO
2 | Office Standard Horosop Ne 727 ot 20.07.2016r., cpok

JeiicTBuUs - 6ECCPOUHO

8.5. Onucanue MaTepuaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAMMOIi IS OCYIIeCTBICHUSI
00pa30BaTeIbLHOIO MPoIecca Mo TUCIIHIIHHE

HanmenoBaHue 000py10BAHHBIX Y4€OHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne JAPp. 00bEKTOB /1JIs1 IPOBeIeHUs
. Ilepeyenb 0CHOBHOTO 060pPy10BaAHUS
I/ | NPaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIA,
NMOMENIeHU I IJIfl CAMOCTOATEeILHOM
paboThl 00yuaOIMXCsl (HOMepP Ay IMTOPHH)

1 [laboparopus  «TexHomnoruss opranundeckux [CTOJIBI JaDOPATOPHBIC OCTPOBHBIC
coeMHEHUI». YueOHas ayTuTopus s (usnueckue; CTONBI OCTPOBHBIE
pOBeCHHUS J1Ta00paTOpHBIX paboT. (A-311) XUMHYECKHE; TIOJIKU JUIsl TTOCY/Ibl; MOWKU;

Croubl nabopaToOpHEIE; Croubl
nucbMeHHbIe; Kad BeITsDKHON 150011IB;
mkadsl cymuiabHbid WS31.; 6ans BogsHas
MHOTOMECTHAs; I1eYb My (enbHas; IUIUTKa
DIEKTpUYECKas; MAaTHUTHAS MeIllajKa.;
repmocTaT VT8; anmapar jyist onpeaeneHus
TeMIIepaTyphl BCIBIIIKY; Ja0opaTopHas
[PEKTU(PHUKAIIMOHHAs] KOJIOHHA; BECHI
aHanutuaeckue BJIP200; Becwl
piextporHsie HL100; mraTuBb
imabopaTopHble; Ta0ypeThl J1a0opaTOpHELIE;
CTYJI; XUMUYECKas MOCY1a, JOCKA MEJIOBAsI.
YyeOHast ayuTopus A IpoBeaeHus 3aHATHIl (CTONbI ydeHUUECKHEe ABYXMECTHbBIE
NEKIIMOHHOTO THMAa. Y4yeOHas ayIuTopus Aji  (MOHOOJIOKH), CTOJI IPEIo1aBaTeNbCKUH,
MPOBEJCHUS 3aHATHII CEMUHAPCKOTO TUTIA. CTYJ MPernoiaBaTeIbCKUil, T0CKa
'YyeOHast ay TuTOpHS JUIsl KYpCOBOTO ayuTopHas (MenoBast), Tabauna

o [MPOEKTHPOBAHHS (BBITIOJIHEHUST KYPCOBBIX Menpeneesa.

pabot). YueOHas ayquTopus JJIsl TPOBEICHUS
CPYIIOBBIX U UHIUBUAYTBHBIX
KOHCYJbTalMil. VYueOHas ayautopus Ajst
MPOBEACHUS 3aHATUM TEKYILEro KOHTPOJIS U
MpOMEXKYTOUHOH arTectanuu. (A-419)
JlaGopatopus "IIporeccs! u anmapaTsl 3aUThl [CTOIBI yYeHHYeckre MOHOOI0KH, CTOJIHI,
OKpY’Karomien cpeasl’. YueOHas ayauTopus CTYJIbsI, TOCKa ayAUTOpHAas (MeoBasi),
U1l IPOBE/ICHUS 3aHATUI CEMUHAPCKOTO TUMA. [IPOEKTOP, HOYTOYK, 9KpaH NEPEHOCHOM,
'YyeOHast ay TuTOpHS JUIsl KYpCOBOTO [yCTaHOBKA TEXHOJIOTUYECKOTO KOMITJIEKCA,

3 [POCKTHPOBAHHS (BBITIOJIHEHUS KYPCOBBIX [O3BOJISIIOIIAsL CHU3UTD PACIIPOCTPAHEHHE

pabot). YueOHas ayquTopus JJIsl TPOBEICHUS
FPYNIOBBIX U WHIWBUAYIBHBIX KOHCYJIbTAIII
YyeOHas aynuTopusi AJIsl IPOBEIEHUS
BaHATUN TEKYLIErO KOHTPOJISA U
npoMeKyTouHoi arrectarun. (A-409)

Q>pPOIUCIIEPCHOI CHCTEMBI B IPOCTPAHCTRBE. ,
yCTaHOBKa, IMO3BOJIAIONIAs CO3/1aTh
Q’POIMHAMUYECKYIO TATY.




HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJA00paTOPHil, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pPy10BaHUS
n/n | NPaKTHYeCKHUX U Ja0OPaTOPHBIX 3aHATHH,
NMOMENIeHU M IJIfl CAMOCTOSATEeILHOM
paboThl 00y4aOIIMXCSl (HOMeP Ay IMTOPHH)
JIa6opatopus "IIpoueccos u AXII". VueOnast JlaGopaTOpHbIC YCTAHOBKH MO U3YYCHUIO
Ay IMTOPUS Ui IPOBEACHUS 3aHSATHI nporecca peKTuduKamu, mporecca
CCMHMHApPCKOTI'0 THIIA. YyeOHas ayIUTOpUS VISl [TeTUIoNEpeaadn (pr6a B pr6e),
KYPCOBOI'O MPOCKTUPOBAHUA (BBIHOJIHGHI/ISI Ha6opaT0pHa;{ YCTaHOBKA I U3MEPEHUSA

4 KypCOBBIX pa0oT). YueOHast ay IUTOpHs UL NTaBJICHUS, CTALIHOHAPHOE Meara
[IPOBCACHNA TPYNIIOBBIX u 000pyI0BaHNE, HHTEPAKTUBHAS JOCKA.
MHIMBUTyalIbHBIX KOHCYJIbTaLH. Y?66Haﬂ CTOJIBI yUEHUUYECKHE, CTYIIbsS yUCHUYECKUE.
QyITOpUS JJI IPOBEICHUS 3aHATHI TEKyLIero
KOHTPOJISI U TPOMEXYTOUHOM arrecTaruu. (A-

118)

5 [KommbroTepHblii Kiaacc. YueOHas ayauTopusi |[IepEHOCHOM IIPOEKTOp, SKpaH, CTOJBI
I IPOBEJIEHUS 3aHATHIA IEKIMOHHOTO THIA. |[KOMITBIOTCPHBIC, CTOJI IIPENO/IaBaTe/IbCKUI,
YueOHast aytuTopus AJs IpoBeAeHus 3ausaTuil |CTY/IbA, JOCKaA ay IMTOpHAA (mapkepnas)- IIK
CeMHUHApCKOro Tura. Yue6Has ayuropus st |C BPIXOOM B CeTh MHTEpHET.

MPOBEICHUS JIA0OPATOPHBIX pabOT. YueOHas
Qy IMTOpUS JJi1 KypCOBOT'O POEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX pa0boT). YueOHas
QyIUTOPUS ISl IPOBEICHUS TPYIIIOBBIX u
WHIWBUAYAIbHBIX KOHCYJIbTAU YueOHast
ayIMTOpUs JJI IPOBEACHUS 3aHATUI TEKYIETO
KOHTPOJIA U IPOMEXKYTOUHON aTTECTALlUU.
(YJIK-203)
6 [[TomemieHue st CAMOCTOSATENBLHOM PabOTHI CTOJIBI, CTYJIbSI, KOMIIBIOTEPHI

oOyuarormuxcs. (I'-401)
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