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PABOYASA ITPOT'PAMMA JUCHUITVIMHDBI

XHUMHYECKast TEXHOIOTHS OpPTraHU4YCCKUX U HCOPIraHNUYCCKUX BCUICCTB 1

(HaumeHo6aHUe OUCYUNTUHDBL)

110 HAIIPABJICHUIO ITOJATOTOBKH
18.03.01 XuMuueckass TEXHOJIOT U

HaIpPaBJIEHHOCTH (TIPO(UIIb)

Mamusael 1 alrrapaTbl XUMHUYCCKHUX ITPOU3BOACTB

dopma 00y4eHUsI: OUHO-3a04YHAS
I'on mHabopa: 2025
Oomras Tpynoemkocts: 2 3E

Pacnpe)leﬂeﬂue YacCoB JUCHHUIIMHBI 110 CEMECTpaM

Cemectp 6

®opma KOHTPOJIsA 3ayer Hroro
Buj 3ansatuii
Jlexnu 32 32
Jlaboparopubie 16 16
[TpakTnyeckue 16 16
PykoBO/ICTBO: KypcoBbie paboThI (1ipoekts) / PI'P - -
[IpomexxyTouHast aTTecTalus 0,25 0,25
KoHnTakTHas pabdora 64,25 64,25
CamocTtosTenpHas pabota 7,75 7,75
KonTtpons
Hroro 72 72




PaGouyto nporpammy coctaBui(u):
Houent, k.x.H. [{BeTkoBa W1. 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 mporpamMMsl JMcUMIIMHBI 10 «31» aBrycra 2030 r.

YTBEPXJIEHO

Ha 3acenanuu xadenpsl
«XUMHYECKask TEXHOJIOTHSI U PECypCocOepekeHUE

(mpotokomn 3acenanus Ne 2 ot «23» ceHts16ps 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 aucuuminmHa oTHOcHTes K brmoky 1 (wacte, Qopmupyemas ydacTHUKAMH
00pa3oBaTeNIbHBIX OTHOIIICHUH ).

JlMcuunianHel, yaeOHbIe KypChl, HA OCBOCHHU KOTOPBIX OasMpyeTcs AaHHas IUCHUILUINHA
(yuebnbIii Kypc) — «OOmas u HeopraHumdeckas Xumus»; «OOmas XUMHUYEeCKas TEXHOJIOTH»,
«AHaTUTHYECKass XUMUS U (HU3UKO-XMMUYECKHEe METONbl aHanu3a», «[Ipomeccel m anmapartsl B
XUMHYECKON TEXHOJIOTHU U OMOTEXHOIOTUI.

JIMCIUIIITMHBI U IPAKTHKH, JIJI1 KOTOPBIX OCBOSHHWE JIAHHOW JUCIMIUIMHBI HEOOXO0IUMO KaK
npeamectByromee: «IIpousBoacTBeHHas MTpakTUKa (PEIIUIIIIOMHAs pakTuka)y, «lloaroroBka k
clade M caayda rocylIapCTBEHHOro 3k3ameHay, «[loaroroBka k mpoueaype 3aliuThl U Mpoueaypa
3amuTel BKPy.

3. Ilmanupyemble pe3yabTaThl 00yUeHUst

dopmupyemMbie U
NHauKaTOpPbI 1OCTUKEHUS
KOHTPOJIMpYyeMble . IInanupyemble pe3y1bTaThl
KOMIIeTeHI Ui
KOMIIeTeHHH o0yuyeHuUst
(Kol 1 HAaMEHOBAHUE)
(Kol ¥ HAMMEHOBAHUE)
I1K-2 CniocobeHn [1K-2.1. Bnageer 3HATh: MEXaHU3MBI OCHOBHBIX KJIAaCCOB
pa3pabaTbIBaTh, COBPEMEHHBIMU METOAAMU U OpPraHMYECKUX PEaKuuii U ux odume
[pEaJIn30BbIBATh U [IPUHLMIIAMH pacyeTa KHHCTHICCKUC 3aKOHOMCPHOCTH,
YTIPaBJIATh [POLIECCOB CHHTe3a 1 ouucTKy  CTIOCOOHOCTB 00pa3oBBIBATECS
mporeccamMu B OpraHMYEeCKUX U MPOAYKTOB DCAKIMM B TaHHRIX
. [TEXHOJIOTMYECKHX YCIIOBHSIX.
00JIACTH TEXHOJIOTUHT HEOPTraHNIECKUX COeTMHEHUH
oD AHIECKIX 1 YMeTh: 00pabaThiBaTh, MPEACTaBIATh U
p OLIEHUBATh PE3YJIbTATHI
OpPTaHHYICCKHX DKCIIEPMMEHTAIBHBIX UCCIEI0BAHUM 1
BCHICCTB C paboTaTh cO CHeUUaTU3UPOBAHHBIM
MPUMCHCHUEM MakeToM MH(POPMAIIMOHHBIX TPOAYKTOB.
COOTBCTCTBYIOLICIO BraneTs: METOMIKAMU pacueToB
MHCTPYMCHTapHA, (PH3UKO-XUMHYECKHUX U
A PPOBEIX TEPMOJUHAMUYECKHUX [TapaMeTPOB
TEXHOJIOTUH, a TaKKe TEXHOJIOTUIECKOTO MpoIiecca.
MCETOI0B [1K-2.2. CiocoOeH npoBoANuTh,  (3HATh: TEXHOIOTUIO POU3BOJICTBA,
MOJICITUPOBAHNA PacyeT U ONTHMHU3ALMIO OCHOBHBIE II€JIEBBIC M TTOOOYHBIC
pEeaKToOpoB M AuHamuueckoro  [PCAKIHH MPOLECCa, BIUAHAC
0GOpY/IOBAHMS B XUMHHeckoii  TAPAMETPOB MPOLecca Ha BBIXON
TCXHOJIOTUH IPOAYKTOB. =
YMeThb: BECTH TEXHOJIOTHUECKUI
npoIiecc, YIpaBisTh apaMeTpamMu
Mpoliecca, OCYIIECTBIATh
AQHAJTUTUYECKUA KOHTPOJIb 3a
MPOLIECCOM.




DopmHpyeMbIe H
KOHTPOJIHpYeMbIe

KOMIICTCHIIUHA

(Koa 1 HAUMEHOBAHUE)

NHaukaTopbl 10CTHKEHUS
KOMIIeTeH I
(Koa 1 HAUMEHOBAHUE)

I[lnannpyemMble pe3yJibTaThI
00yueHus

BrnaneTs: METOIMKaMU pacueToB
BbIXOJa IMMPOAYKTOB, CCJICKTUBHOCTHU
MPOIECCOB, OLIEHKU aKTHBHOCTH
KaTaJIM3aTOPOB.

I1K-3. Ciocoben
MCIIOJIb30BaTh
HaY4YHO-
TEXHUYECKYIO
nHpOopMaIuto,
AHATM3UPOBATH
OTEYCCTBCHHBIN U
3apyOeKHBIN OTIBIT
TUIs1 O TUMH3AIINN
[TPOBEICHUS
XHUMUKO-
TEXHOJIOTHIECKOTO
nporecca

[1K-3.1. IIlpoBoAUT MATEHTHBII
IMOMCK B 00JIaCTH XMMHUYECKOMN
TEXHOJIOTMH OPTaHUYECKUX U
HEOPraHMYECKUX BEIIECTB.

3HATh: 3HaTh OCHOBHEIC HaIrpaBJICHUA
[MATCHTOBAHMS B 00JIACTU XUMUYCCKOM
TEXHOJIOTHU OPraHUYCCKUX H
HCOPTaHNYCCKUX BCUICCTB.

'YMeTh: MPOBOANUTH NATEHTHBIHN MOUCK
M0 MEXIYHAPOIHOU KIIACCH(PUKAIIUU B
0071aCTH XUMUYECKON TEXHOJIOTUN
OpPraHUYeCKUX M HEOPTraHHUYECKUX
BEIIECTB.

Bitagers: MeTogamMu IPOBEICHUS
MAaTEeHTHOIO IIOKUCKa B 00J1aCTH
XMMUYECKON TEXHOJIOIUU
OPraHUYECKUX U HEOPTaHUUECKUX
BEILIECTB.

I[1K-3.2. Haxogut u
KPUTHYCCKH aHATH3UPYET
MHGbOpMAIINIO, HEOOXOTUMYIO
TS ONTHMH3AIAN TIPOBEICHUS
XUMHKO-TEXHOJIOTHYECKOTO
mporiecca.

3HATH: TEOPUIO U MPAKTUKY
[POBE/ICHUST XUMHUKO-
TEXHOJIOTHYECKOI0o Ipolecca B
00J1aCTH XUMHYECKOH TEXHOJIOTUH
OpraHNYECKUX ¥ HEOPTaHMYEeCKHUX
BEIECTB.

YMeTb: IpOBOJUTH UH(OPMAIIMOHHBIIHI
MOMCK M KPUTUYECKH aHAJTM3UPOBATH
€r0 C LIEJIbIO BBISIBJICHHUS OCHOBHBIX
HAIPaBJICHUH JJIs1 ONITUMU3ALIUN
[IPOBEICHUS XUMHUKO-
TEXHOJIOTUYECKOTr0 Ipolecca B
00J1aCTH XUMUYECKOU TEXHOJIOTUH
OpraHYECKUX U HEOPraHMYEeCKUX
BEILIECTB.

Bianets: nndopmariyeii mo OCHOBHBIM
HATPABJICHUSM ONITUMH3AINH
MTPOBEICHUS XUMHKO-
TEXHOJIOTMYECKOTr0 Mpolecca B
00J1aCTH XUMHYECKON TEXHOJIOTUN
OpraHUYECKUX U HEOPTaHUYECKUX
BEIIIECTB.

[1K-3.3. Ontumusupyer
YCIIOBUS TIPOBEICHUS
OTIIETBHBIX CTAIUI XUMUKO-
TEXHOJIOTUIECKOTO TMPOoIecca C
[[€JTbI0 TIOBBIIIICHUS

A PEeKTUBHOCTH TPOU3BOICTRA.

3HATh: TEXHOJIOTUYECKHE NTapaMeTphl
MPOU3BOJICTBA,OIEKAIINE KOHTPOIIO,
OCHOBHBIE 11€JI€BbIE U TOOOYHBIE
[peaKuu npoiiecca, BIUsHIE
[apaMeTpoB MPoLEcca Ha BBIXOJ
POJYKTOB.

'YMeETh: BECTH TEXHOJIOTMYECKUN

MPOLIECC, CPEIICTBAMU KOHTPOJISI




DopmHpyeMbIe H
KOHTpPOJIMpYyeMble
KOMIIeTeH U
(Koa 1 HAUMEHOBAHUE)

NHaukaTopbl 10CTHKEHUS
KOMIIeTeH I
(Koa 1 HAUMEHOBAHUE)

I[lnannpyemMble pe3yJibTaThI
00yueHus

MIPOMU3BOACTBA: YIIPABIATH
rapamMeTpamHu Ipolecca,
OCYLLECTBIIATh AHATUTUYECKUN
KOHTPOJIb IIPOLIECCA.

BJ'Ia,Z[CTBZ MCTOAUKAMH KOHTPOJIS U
YMCTb MPOBOAUTL paCYCThI BBIXOJa
IMPOAYKTOB, CCJICKTUBHOCTHU
MpoOUcCCOB, OICHKN aKTUBHOCTH
KaTaJINn3aTOPOB.

[1K-4 Criocoben
pa3pabaThIBaTh,
[PETN30BBIBATH U
YIIPaBJIATH IPOLIECCAMH B
00J1aCTH TEXHOJIOTUH
OpraHUYecKuX U
HEOPraHMYECKHX BEIIECTB
C TIPUMECHECHHEM
COOTBETCTBYIOILIETO
MHCTPYMEHTapHs,
1PPOBBIX TEXHOJIOTHHA, &
TaK)Ke METOJIOB
MO/ICITHPOBAHHSI.

[1K-4.1. IIpoBOAUT KOHTPOJIb
KauecTBa ChIPbs,
[IPOMEKYTOUHBIX U TOTOBBIX
MPOJyKTOB XMMHUKO-
TEXHOJIOTMYECKOro Ipolecca Ha
COOTBETCTBUE TEXHOJIOTNYECKUM

3HATh: MEXaHU3MBI OCHOBHBIX KJIACCOB
OPTaHWYECKUX PEAKIMi M WX OOIIHe
KHHETHYECKUE 3aKOHOMEPHOCTH,
CIIOCOOHOCTH 00Pa30BBIBATHCS
MPOJYKTOB PEAKIUH B TAHHBIX
TEXHOJIOTUYECKUX YCIIOBHSIX.

TpeOOBaHUSAM

'YMmeTb: 00pabarbIBaTh, MPEICTABIATh U
OLIEHUBATH PE3YJIbTATEI
OKCIICPUMCHTAJIbBHBIX I/ICCJICIIOBaHI/Iﬁ u
paboTaTh CO CHEIUATU3UPOBAHHBIM
aKeTOM HHPOPMALMOHHBIX MTPOIYKTOB.

Bnanets: MeToaukaMu pacucToB
(I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX n
TCPMOJUHAMUNYCCKUX IMapaMETpPOB
TEXHOJIOTHYCCKOI'0 Impouecca.

[1K-4.2. [IpoBoauT
TEXHOJOTUYECKHE OTepAIiN
Ha PA3JIMYHBIX 3Tarax MoJydeHus]

MPOAYKIIUU

3HATh: TEXHOJIOTHIO IPOU3BO/ICTBA,
OCHOBHGIE I[€JIEBBIE U [I0OOYHBIE
[pEaKIMy mpolecca, BIUSHUAC
MMapaMeTpoB MPOIECCA HA BBIXOJ
MTPOJTYKTOB.

YMETh: BECTH TEXHOJIOTUYECKUI
[IPOLIECC, YIPABIATH IapAMETPAMHU
[poLecca, OCyLIECTBIIATh
AQHAJTMTUYECKUA KOHTPOJIb 32
[TPOLIECCOM.

BnaneTs: MeTOAMKaMH pacyeToB
BbIXOJa MMPOAYKTOB, CEJICKTUBHOCTHU
MponeccoB, OLUCHKH aKTUBHOCTHU

KaTaJIM3aTOPOB.




4. CTpyKTYypa M coJep:KaHue TUCHMIIIMHbI

@DopMbI TEKYLIET0
M Bun . KOHTPOJIsA
0ayJb . HaunmeHoBaHMe TeM 3aHATHH
y4eOHoit N Cemectp | O0beMm, u.| Bbanabl | UHTepakTus, 4. (HamMeHOBaHMe
(paznen) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
cpejacTBa)
Mopyas 1. Jlexl [TpoyKTHI TEXHOJIOTMM HEOPTaHUYECKUX BEILECTB, 6 2 - -
OoOmme oOnact ux npumenenus. Kinaccuduxanus
CBEICHUS O TEXHOJIOTHYECKHUX MPOLECCOB C TOYKH 3PEHHS UX
XIMHYECKOMH b heKTHBHOCTH.
TEXHOJIOTHUHU IIpl TepMoIMHaAMUYECKUM aHATIN3 XUMHYECKUX PEaKLUil 6 2 - - Pemenne 3anay
HEOpPTraHNYEeCK B TEXHOJIOTMIH HEOPTaHMYECKHX BEIIECTB.
11X Belliects Jlex2 XapakTepuUCTHUKa U KilacCU(UKAIHS CHIPhS 1O 6 2 - -
MPOUCXO0XKICHHIO, arPEraTHOMY COCTOSTHHIO,
XHUMHYECKOMY cOcTaBy. Bo3oOHOBIsIeMbIe 1 HE
BO300HOBJISIEMbIE UCTOUHHUKH CHIPbsI. JloObIua
MPUPOTHOTO CHIPBS, €r0 OYUCTKA. PasmMernienune
XMMHYECKUX POU3BOJICTB B 3aBUCHMOCTH OT MECTa
IMOOBIYH CHIPHSI
Jla6l Ornpeenenre BOIbI B CHIITYYeM MaTepHae 6 4 - - Oruer o nabopatopHoi
pabore
Monyas 2. JIex3 OCHOBHBIC TPOMBINIUICHHBIE M CHUHTE3-Ta3bl B 6 2 - -
[Tpon3BoCTBO TEXHOJIOTHH HEOPraHUYECKUX BEUIECTB, UX
TEXHOJIOTHYEC CBOWCTBA; METO/bI MOJyYEHHSI TEXHOJIOTHIECKUX
KHX Ta30B U ra3oB; MOJYYEHHE a30Ta, KUCIOPOJAa U PEOKUX
aMMHUaKa ra3oB M3 BO3JyXa METOJIOM TIyOOKOTO
OXJTKICHUS.
Jlex4 KonBepcroHHBIE CIIOCOOBI MOYYEeHUST a30TO- 6 2 - -
BOJIOPOJTHOW CMECH; OYHCTKA TEXHOJIOTUYECKUX
ra30B OT KOHTAKTHBIX SJIOB M JJPYTUX MIPUMECEIH;
METOABI OYMCTKU U MX KIacCH(UKAIHS.
Ip2 PacyeT MaTepuabHOIO M TEIJIOBOIO OaJaHCOB 6 2 - - KonrposbHbie 3a1a4u
mporecca KOHBEPCHU METaHa.
Jlex5 DOU3UKO-XUMHYECKHE OCHOBBI MTPOIIecca; CTaAuu 6 2 - -

MMPOM3BOACTBA, BEIOOP M 000CHOBaHME
OTITUMAJILHBIX YCIIOBUI CUHTE3a aMMHAKa,

KaTAJIN3aTOPhI CUHTC3a dMMHUAKaA.




Moaynb
(paznen)

Bun
yueOHoM
padoThI

HaumenoBanue TeM 3aHATHI
(yueOHoIi padoThI)

Cemectp

Oo0beM, 4.

Banabl

HNHuTepakTus, 4.

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

DHEpProTeXHOJIOTHYECKUE U pecypcocOeperaromiye
CXEMBbI TIPOU3BO/ICTBA aMMHAaKa, OCOOCHHOCTH HX
HKCILTyaTallli; KOJIOHHBI CHHTE3a, ONTHMAIbHBIH
TEeMITepaTyPHBIA PEKUM B 30HE KaTalm3a,
0COOEHHOCTH KOHCTPYKIIHI

Ip3

PacuetHBIC 3aJa4U 10 TCXHOJIOTUN HCOPIraHNYCCKUX
IBEIICCTB CBA3aHHOI'O a30Ta.

Pemenue 3anau

[p4

TecThl IO TEXHOJIOTHH CBSI3aHHOIO a30Ta.

Tectol

Moayasb 3.
[TpousBoacTB
0
HEOpraHUYECK
MX KHACJIOT

JIex6

TexHONOrHs a30THOM KUCIIOTHI: pa30aBieHHAs
A30THAS KACIOTA; PU3UKO-XUMHUIECKHE OCHOBEI
ITPOM3BOJICTBA a30THOM KHCIOTHI. Katanm3aTopsl
OKHCJICHUS] aMMHaKa

Jlex7

CoBpeMeHHbIe KpYTHOTOHHAXKHBIE TPOU3BOJICTBA
(cxema AK-72M); KOHIICHTpUPOBAHHAS a30THAS
KUCJIOTA.

Ip5

PacyeTsl M0 TEXHOJIOTHH a30THOM KHUCIIOTHI

Pemenue 3amau

JIa02

OmnpeneneHue KOHIEHTPAlMU KUCIOTHl 110 €€
[UIOTHOCTU M TPUTOTOBJICHHE PAaCTBOPOB
KHCIIOTHI 33JaHHON MJIOTHOCTH

Ortuet o naboparopHoi
pabote

JIex8

TexHOJIOTHsl CEpHOM KHUCIIOTHI: 3HAYEHHUE CEPHOM
KHCIIOTBI B HApPOJHOM XO3SIMCTBE; CBHIpbE I
MOJIyUCHUA cepH0171 KHCJIOTBI; ITPOU3BOJCTBO
CEPHHUCTOTO Ta3a; OYUCTKA M CYIIKa rasa,
MOCTYTAIOIET0 B KOHTAKTHOE OTJeNIeHue; (PHU3NKO-
XMMUYECKHAE OCHOBbl ~ KOHTAaKTHOI'O OKHCJICHHUS
JIMOKCHJIA CEPBI, KaTAIIM3aTOPBI IPOLIECCa.

IIp6

PacueTHbIe 3a/1auM 110 TEXHOJIOTUM CEPHOM
KHUCJOTBL.

JIex9

IIpoMEIIIIeHHBIE CXEMBl KOHTAKTHOTO Y371a;
abcopOIusl CepHOTO aHTUAPHUIA; MPOMBIIIICHHBIC
CXEMBI

MPOU3BOJICTBA CEPHOM KHUCIOTHI, SKOJIOTUICCKUC

HpO6J’ICMbI — CIIOCOOBI OUMCTKHU OTXOOAIIMX I'a30B.




@DopMbI TEKYLIET0

M Bun . KOHTPOJISA
0ayJb . HaumeHoBaHue TeM 3aHATHH
y4eOHoit N Cemectp | O0bem, u.| Bbanabl | UHTepakTHus, 4. (HamMeHOBaHHe
(paznen) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
cpeacTsa)
Ip7 KonTponbsHoe 3a1aHue 0 U TEXHOJIOTUU CEpPHOM 6 2 - - KontposbHbIe 3a1a4n
KUCIIOTHI
Jlex10  |Docdopocoaepxaiiee CHIpbe U METOABI €T0 6 2 - -
nepepabotku. [lomyuenue pochopa u
TepMudecKoi pochOpHOI KHUCIIOT.
Jlex11 [omyduenue sKCTpakIMOHHOH (HOCHOPHOI KUCTOTHI, 6 2 - -
XHMH3M IPOIeCcca; TEXHOIOTHYECKas cXeMa
npousBojacTa DPDK.
I1p8 PacueTrHble 3a1a4H IO TEXHOJIOTHU 6 2 - - Pemenne 3anaq
IKCTPAKIUOHHOH (POCPOPHOIT KUCITOTHL.
Jlex12 IIpon3BOACTBO CONSTHON KUCIIOTHI. 6 2 - -
Monyas 4. Jlex13 [Tpou3BOACTBO KayCTUYECKOU COJIBI, XJIOpa U 6 2 - -
[Ipon3BoacTBO BOZOpOJA
LenoeH, J1a63  [[TonyyeHne TUIPOOKCHIA HATPHUS KayCTHUKAIMEN 6 4 - - Oryer o
COIbL 1 COZIOBOrO pacTBopa. 71abopaTopHOi paboTe
COJIeH.
Monyas 5. Jlex14 MuHepaibHbIe y100pEHUS B HAPOTHOM XO03SHCTBE. 6 2 - -
TexHomorus ATrpoTexHHUYecKOe 3HaueHHe, KiaccupuKanus
MUHEpaIbHBIX MUHEpaJIbHBIX YJOOpEHUH. AMMHUaYHast CeUTpa,
yaoOpeHuit CBOMCTBA, TEXHOJIOTHsI [TOJIYYEHUs], IPOU3BOACTBO
Jlex15 KapOamu, cBoiCTBA, TEXHOJIOTHSI TIOJTYICHIIS, 6 2 - -
npon3BoacTBO. DocdarHoe CHIpbE U METOIBI
nepepaboTku. PochopurHas myka. Tepmuueckue
docdartsl.
Jlex16  |Kartamm3atopbl B HEOPTaHUYECKOM CHHTESE. 6 2 - -
CriocoObl TOTy4eHHs KaTalu3aTopoB
JIa64 Pacno3HaBaHne MUHEpAIBHBIX YIOOpEeHHH 10 6 4 - - OTueT o 1adopaTopHOit

BHCHIHEMY BHUAY MW TIIPOCTBIM Ka4Y€CTBCHHBIM

peaxIsM

[pabore




@DopMbI TEKYLIET0

Bun . KOHTPOJISA
Moaynb . HaumenoBanue TeM 3aHATHI
y4eOHoit N Cemectp | O0bem, u.| Bbanabl | UHTepakTHus, 4. (HamMeHOBaHHe
(paznen) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
CpeIcTBa)
CP [ToaroroBka K 1a00OpaTOPHBIM M MPAKTHYECKUM 6 7,75 - -
3aHATUAM. I/I3y‘IeHI/IC TCOPETUYCCKOI'O MaTCpuaja,
IToaroToBka Kk 3a4ety
ITA 3ayer. 6 0,25 - - Bompocsr k 3adery
NeNe 1-50
HUroro: 72




5. Obpa3oBare/ibHbIE TEXHOJIOTUH

[Ipu peanuzanuy AUCHUILIMHBI MCIONB3YETCS TEXHOJIOTHUS TPAAMLMOHHOTO OOydYeHHs, B
JJAHHOM Cllyyae OCHOBaHHas Ha cieqyroummx (opMax oOydeHMs: JIEKLUUH, IPAKTUYECKUE U
1a00paToOpHbIE 3aHATUS, CaMOCTOATENbHas pabora. Ha nekuusx M NpakTUYECKUX 3aHATUAX B
OCHOBHOM HCIIOJIb3YIOTCSl HAIVIAJHBIE M CIOBECHBIE METO/Abl O0y4eHHus, a Ha JabopaTOPHBIX
3aHATUSAX - MPAKTUYECKHUE METOJbI pabOThl B XUMUYECKOH JIAOOPaTOPHUH.

6. MeToauyeckue YKa3aHHUs M0 OCBOEHH IO THCIUTIIHHBI

JucuuiuiiHa paccuMTaHa Ha JBa ceMecTpa. B mectom cemecTpe IUIaH IMperycMaTpUBaeT
JICKIMH JIBA pa3a B HEJICIIO, BHIOJHEHNUE YETHIPEX Ta00PATOPHBIX padOT U 8 MPaKTHYECKUX pPadoT.
N3yuenne Kypca 3aKaHYMBACTCS 3a4ETOM.

B cexpMoM cemecTpe IiaH MpeaycMaTpUBAeT JICKIMH J[BA pa3a B HEICIIO, BBITOJIHCHHE
YeThIpeX J1a0opaTopHBIX paboT u 16 mpakTudeckux pador. [Ipexycmorpena pa3paboTka KypcoBOM
pabothl. M3yueHne Kypca 3aKaHYMBACTCS IK3aMEHOM.

TemaTnueckoe cogepkaHue TMCHMILVIMHBI (Y4eOHOr0 Kypca)

Pazpnen,
MOAYJIb

IToapasnen, Tema

Mopayas 1. O0miue
CBEJICHUS O XMMHUYECKOM
TEXHOJIOT U
HEOPraHWYECKUX BEILIECTB

[TpoayKThl TEXHOJOTMH HEOPraHWYECKHX BEUIECTB, OOJACTH HX
npuMmeHeHus. Kiaccudukamus TEXHOJOTHYECKHX IPOIECCOB C
TOYKH 3peHUS UX 3P(HEKTUBHOCTH.

XapakTepucTuka W KIACCU(PUKANUS CBIPhS IO IMPOUCXOKICHHIO,
arperaTHOMy COCTOSIHHIO, XHMUYECKOMY cocTaBy. Bo3oOHOBIsIeMbIe
U HE BO300OHOBJISIEMBIC WCTOYHUKU CHIPbs. J[0OBIYa TPUPOTHOTO
CBIPBSI, €r0 OYHUCTKA. Pa3MelieHHe XUMHUYECKHUX IPOU3BOJICTB B
3aBHCHMOCTH OT MECTa JJOOBIYU CHIPHSI

Monayasb 2. [Ipon3BoacTBO
TEXHOJIOTHYECKUX Ta30B U
amMMHuaKa

OcHOBHBIE IMPOMBIIIJICHHBIC u CHHTEC3-T'a3bl B TEXHOJIOTUHU
HEOPraHWYECKNX BEIIECTB, WX CBOICTBA; METONBI TONYYECHUS
TEXHOJIOTHYECKUX Ta30B; IMOJyYeHHE a30Ta, KUCIOpOJa M PEIKUX
ra3oB M3 BO3/IyXa METOAOM TITyOOKOTO OXJIaXKICHUSI.
KonBepcroHHBIE €IOCOOBI MONYyYSHHUS! a30TO-BOJOPOJIHOI cMecH;
OYHMCTKA TEXHOJIOTMYECKMX T'a30B OT KOHTAaKTHBIX SJOB U APYTHX
HpHMCCGﬁ; METOABI OYUCTKHU U UX KJ'IaCCI/I(l)I/IKaHI/IH.
®du3NMKO-XMMHUYECKHE OCHOBBI TIPOIECCa; CTaTuM MPOHM3BOCTBA,
BI)I60p A 000CHOBaHHE ONTUMAaJIbHBIX YCJIOBHi/JI CHHTC3a aMMMHaKa,
KaTaJM3aToOpbl CHHTE3a aMMHUaKa.

DHEpProTexXHOJNOTHYECKHEe M pecypcocOeperaroiye  CXeMsl
NPOM3BOJICTBA aMMHaKa, OCOOEHHOCTH MX JKCIUTyaTalllu; KOJOHHEI
CHHTE3a, ONTHMAJIBHBIA TEMIEPATYpPHBII PEKUM B 30HE KaTalusa,
0COOEHHOCTH KOHCTPYKIHHA




Paznen,
MOYJb

MMoapa3znen, rema

Monayasb 3. [Ipon3BoacTBO
HEOPraHW4YeCKUX KUCIIOT

TexHOomorus a30THOM KHUCIIOTHI: pa30aBiieHHAs a30THAsl KHUCIOTA;
(bM3UKO-XMMHYECKHE OCHOBBI IPOM3BOJACTBA A30THOM KHCIOTHI.
Karanuzaropsr OKHCIICHUS aMMHaKa. CoBpemeHHbIE
KPYITHOTOHHAKHBIE MPOU3BOACTBA (cxema AK- 72M);
KOHILICHTpUpOBaHHAsl a30THasg KUCIOTa. TeXHomorus CepHOU
KHCJIOTBI: 3HAU€HHE CEPHOM KHUCIOTHI B HAPOJAHOM XO3SHUCTBE; ChIPhE
IS TIONTyYSHHUST CEPHOM KHUCIOTHI, MPOU3BOACTBO CEPHHUCTOTO rasa;
OYMCTKAa M CYIIKa Ta3a, MOCTYMAIIIEero B KOHTAKTHOE OTJIEJICHHUE;
(DU3UKO-XUMHUECKHE OCHOBBI KOHTAaKTHOTO OKHCJICHHS JHOKCHIA
cepbl,  Karajau3aTopel  mporecca.  [IpoMbllieHHBIE  CXEMBI
KOHTaKTHOTO y31a; abCcopOIusi CEpHOTO aHTUAPHUIA; TPOMBIIIICHHBIE
CXEMBbI ITPOU3BOJICTBA CEPHON KHCIIOTHI; 3KOJIOTHUYECKHUE MPOOIEeMBbI —
CTIIOCOOBI OUMCTKHU OTXOASIUX ra3oB. Pochopocoaeprkaliee Chpse 1
MeTonbl ero mepepaboTku. [lomyuyenue dochopa u TepMUUECKOM
dochoproit  kucnor. [lomyueHuwe SKCTpaKIMOHHOW —QochopHOU
KHCIIOTBI, XUMHU3M IPOIECcCca; TEXHOJIOTHYeCKas CXeMa MPON3BOACTBA
DOPK. [Tpou3BoACTBO COJISIHON KMCIOTHIL.

Mopayis 4. [IpousBoacTBo
[Ieao04eii, COIbI U COJICH.

Heoprannueckue menoyu U UX IPUMEHEHUE B APYIMX OTpacisaxX
npoMbIuIeHHOCTH. CIocoObl M OCHOBHBIE CTaJUH IPOM3BOJCTBA
KaJbIIMHUPOBAHHON COJbl. AMMHAYHBIN CIIOCOO NPOMU3BOJACTBA U
MyTH ero uHTeHcu(ukanuu. [IpuHImMNuanpHas cxema Mpou3BOJICTBA
KaJIbLIMHUPOBAHHOU coabl. IIpon3BoacTBO Xj10pa U BOAOPOA.
[Ipon3BOACTBO U3BECTH U JUOKCUA YIIIEPOJA.

Monayas S. Texnomorus
MUHEPAJIBbHBIX y100peHuit

ATpOTEXHUYECKOE 3HaYEHUe MUHEPAIBHBIX y100OpeHuii;
ACCOPTUMEHT U KJaccu(UKalus MUHEPAIbHBIX YA0OpEeHUNH. A30THBIE
y10OpeHMs: aMMHauyHas CeJIUTpa, XMUMHU3M U OCHOBHBIC CTaJUU
IPOU3BOJICTBA; TEXHOJIOTMYECKAsl CXEMa C HCIIOJIb30BAHMEM TEIUIA
peakiuu  Helftpanuzanuu. Kapbamuza, onTumanibHble  yCIOBHUSA
MPOU3BOJICTBA,  OCHOBHBIE  CTaJUU  IPOU3BOJCTBA;  METOJBI
YTHUIM3alMM Fa30B JUCTHUISILIMM; TEXHOJIOTUYECKAs! CXEMA C MOJIHBIM
PKUJKOCTHBIM pernukiioMm. ®docdopusie ymodpenus. DocdoputHas
Myka. IIpoctoii u  nBoiHON cymepdocdarbl, MeTombl HX
MPOU3BOJICTBA; TEXHOJOTMYECKUE CXEMBbl MOJYUYEHUS U TPaHyJISAUU
cynepdocdaros.




7. OueHoYHbIE CpeAcTBA

7.1. IlaciopT OlIEHOYHBIX CPEACTB

Cemectp Koa xoHTpOJIMpYyeMoOil KOMITIETEHIIU T HaunmenoBanue
(UJ1M ee 4acTH) OLIEHOYHOI0 CPeICTBA
Pemenue 3anau
6 I1K-2, I1K-3, IIK-4 Tectbl
Bormpocsr k 3agety Ne.1-51

7.2. TunoBbIe 3alaHUA UJIU UHBIC MaTepUaJibl, HGOGXOI[I/IMLIG AJIA TEKYINET0 KOHTPOJIA

7.2.1. PacueTHbIE 3a1a4M HA NPAKTHYECKUX 3aHATHIX
(HaumeHoBaHUe OYEHOUHO20 CPeOCmBa)

Tunosbie npuMepbI 3a1aHUI
XuMHYecKasi TEXHOJIOTHS OPTaHUYeCKUX U HEOPraHUYeCKUX BellecTB 2

Tema TepMO,I[I/IHaMI/I‘lCCKI/Iﬁ aHaJIn3 XUMHYCCKHX peaKHI/Iﬁ B TCXHOJIOTHH HCOPIraHUYICCKUX
BCHICCTB

Bapuant 1

3ananue 1. Paccunraiite cTaHIapTHYIO SHTAIBIINIO M CTAHIAPTHYIO SHTPOIIUI0 XUMHYECKON
peakuuu. Onpenenure B KakoM HanpaieHuH rnpu 298 °K (mpsmom niau odpatHom) OyaeT
poTeKaTh peakuus. Paccunraiite Temmneparypy, pu KOTOPOH paBHOBEPOATHBI 00a HANTPaBICHHS
peaknum.

3ananue 2. Beruncaure suepruto 'ub60ca u onpeaenntTe BO3SMOKHOCTb IPOTEKaHUS PEAKLIUU
npu temneparypax 600 n 3450 K.Bapuanr 2

3ananue 1. PaccunTaiite cTaHIapTHYIO SHTAJIBIINIO U CTAHJAPTHYIO SHTPOIUIO0 XUMUYECKOM
peakiuu. Onpenenure B KakoM HarpasieHuu rnpu 298 °K (npsimom uinu o6paTHOM) OyIer
npoTrekath peakius. Paccunraiite Temneparypy, pu KOTOPOH paBHOBEPOATHBI 00a HallpaBJIeHUS
PEAKIMH.

3ananue 2. Beruncaure suepruto ['nud6ca u onpenennte BO3SMOKHOCTb TPOTEKAHUS PEAKLIUU
pu Temneparypax 600 n 3450 K.

Bapuant 3

3ananue 1. Paccunraiite cTaHIapTHYIO SHTAIBIINIO M CTAHJAPTHYIO SHTPOITUIO XUMHUYECKOM
peakuuu. OnpenenuTe B KakoM HanpaieHuu rpu 298 °K (mpsmom niau o6paTtHoM) OyaeT
poTeKaTh peakuus. Paccunraiite Temneparypy, Ipu KOTOPOH paBHOBEPOATHBI 00a HarpaBJIeHUs
peakuum.

CaCOz (1) = CaO(t) + CO2 (1)

3ananue 2. Beruncaure suepruto ['ud0ca u onpepenntTe BO3SMOKHOCTb TPOTEKAHUS PEAKLIUU
pu temmeparypax 600 u 3450 K.



3CuU¢rs) + BHNO3(x) = 3CU(NO3)2¢e) + 2NO(ry + 4H20(x)Tema TexHOMOrHM HEOPraHUYECKNX BEIIECTB
CBSI3aHHOTO a30Ta.

Bapuanr 1

3amganue 1. Ompenenute KOHIICHTPALMIO aMMHaKa Ha BXOJ€ B KOHTAKTHBIN ammapar, eciiu
yYMEHbIIICHHE 00beMa B pe3yibTare peakiuu cocrasiser 0,9. KoHleHTpaus aMMuaka Ha BBIXOJIC
cocraBisieT 16% (1mo o0bemy).

Bapuanr 2

3ananue 1. PaccumTaiiTe cocTaB CHHTE3-Ta3a Ha BBIXOJIE U3 KOJIOHHBI CHHTE3a aMMHUaKa, el
KOHIIEHTpallMs aMMHaKa Ha BXoJle B KoJIOHHY 2% (1o o0bemy). Pacuet Bectu Ha 100 xMouib raza.
YmMmenbinenue oorema BeieacTeue peaknuu JY=0,89.

Bapuant 3
3ananue 1. Beipa3zute cocTaB SKBUMOJICKYJIIPHON CMECH a30Ta M BOJOPOJA: a) MOJIb/1; 0) B
IPOIIEHTAX IO Macce; B) B MIPOLIEHTAX 110 00bEMY.

Tema TexHoI0TUS a30THOMU KUCIIOTHI

Bapuant 1

3amanme 1. Ha mpou3BoacTBO a30THOM KucnoThl mojaercs 1,18-10%kr ammuaxa, 3,63-10% xr
KHUCIIOpOJa, 11,30-10* xr a3ora B uac. Onpenenure cOCTaB aMMHA4YHO-BO3IYILIHOM CMECH B
IpoueHTax (1o oovemy).

Bapuanr 2

3amanue 1. Ha okwucienme mocTymaer 26 000 M° cyxoif aMMHaYHO-BO3AYHIHOH CMeCH,
conepxameit 8% NHs (mo o6vemy). Crenenp mnpespamienuss NH3 B NO 0,98. Omnpenenure
MOBBIIIIEHUE TEMIepaTyphl 3a CYET PEAKLIUU OKUCIICHUS. DHTAJIbINA peakuuu okucienus 1o NO =
—226,45 xJIx/mMons NH3. Cpenusis yaenbHas TeIIOEMKOCTh HUTPO3HOTO ra3za 32,34 kJx/(kMoJib-

K).

Bapuant 3

3amanue 1. Omnpenenure TeMIeparypy, pa3BUBaeMyl0 B KOHTAKTHOM arllapare OKHCICHUS
aMMUaKa, TI0 CleAyIOIMM JaHHBIM. B anmapat mocrymaer 30000 M aMMHEa4HO-BO3AYIIHOM CMECH,
conepxkamieir 10% (mo oobemy) ammuaka, Harperoit 1o 573 K (300 °C). CreneHb OKHCIECHUS
ammuaka 0,96. DHranenus peakiuu okucieHus 10 NO = —226450 Jx/kmonb. Cpenusis yaenpHas
TEIJIOEMKOCTh Ta30BOM cMecu A0 peakiuu 29,74 k/[x/(kmonb-14), mocne peakuuu 32,34 xJx/
(xmoupe K).

Tema TexHosOrns CEpHON KUCIOTHI

Bapuant 1
3ananue 1. Ha cknane umeercs 18%-ublit osieyM. CKOJIBKO TaKOTO 0JIEyMa COOTBETCTBYET 5 T
94%-noii kucnoTeI? (4.5 T oneyma)

3ananue 2. Onpenenure KOJIUYECTBO TEIUIOTHI, BRIIEISIONIEECs mpu o0xkure 1 T KoadenaHa,
conepkariero 38% cepsl, ecnu creneHb BoiropaHus cepsl 0,96. A Hres2 = - 3413,2 x/[x/mMonb.
(5226x10% xJIx)

Bapuant 2
3amanue 1. Cxonbko 18%-Horo oneyma u okcuaa (VI) nyxxno ans npurorosnenust 1 T 24%-
Horo oneyma? (927 kr oneyma u 73 kr SOs)



3ananue 2. CKOJIBKO TEIUIOTHI BBIACIAETCS NPU KOHJAEHCAMM | T CEpHOM KHUCIOTBI, €CIIU
H2SO04(r)—H2S04 (k) + 50,28 xJIxx/Moib. (512204 xJIx)

Bapuant 3

3amanue 1. B cmecutens noctymaer 1000 kr oneyma, coaepxkariero 20% SOsz(cox.) u 500 kr
90%-noii mo macce H2SO4. KakoBa koHueHTpanus noixy4eHHoi cmecu (B %) no macce? (99,67%)

3amanue 2. OnpenenuTe KOJUYECTBO TEIJIOTHI, KOTOPOE BBIACISECTCS NPHU IMOTJIOMIEHUN
napamu Bozbl 1 kr okcuaa cepsl (V). Termora o6pazoBanust H2SO4

Tema TexHoJIOTHS SKCTPAKIIMOHHOHN PochOopHOI KHUCTOTHI

Bapuanr 1

3aganue 1. OnpeaenuTs BHIXO MYJIbIIbI, KOJTHMYECTBO KUIKON (hasbl B MyJIbIE U KOJIUYECTBO
pacTBopa pasz0aBlICHHs] TMPU CEPHOKHUCIOTHON 3KcTpakiuu ¢ochopHor KuciaoTel u3 100 kr
amaTHUTOBOTO KOHIIEHTpaTa, eciiu MaccoBoe oTHomerue JK/T mymnbmsl paBHO 2,5/1, THIICOBOE YHCIIO
paBHO 1,6, a KOJIMYECTBO BELIECTB, BHIIEISAIONINXCSA B ra30ByI0 a3y, paBHO 5 KI' U pacxo] CEpHOI
KHCIIOTHI (B HaType) cocTanisiet 117,9 kr.

Bapuanr 2

3amanue 1. Onpenenuts KPaTHOCTh IUPKYJISIUH MYJIbIIBI M KOJTUYECTBO CEPHOM KHUCIIOTHI,
MOCTYMAONIEH B TOCICTHUA ¥ TPEANOCIHSIHUN HKCTPAKTOPHI OaTapeiHOil CHCTEMBI MpH
CEPHOKHUCIOTHOM KCTpakuuu GocopHON KUCIOTHI U3 alaTUTOBOIO KOHIIEHTPATa, COAEPIKAIEro
51,5% CaO. Konuentpamus SOz B XuAKOW ¢a3e mocieaHero 3kcTpakropa 2,5% U HepBOro
akcrpakropa 0,5%; otHomienue B mysbie XK/T = 2,5/1, BbIXo1 IPOAYKIIMOHHOM MYJIbITbI COCTABIISET
560 xr Ha 100kr anaTUTOBOTO KOHIICHTpATA.

Bapuant 3

3aganue 1. Onpenenuts KOJIUYECTBO pacTBOpa pa3daBiIeHUs U LUPKyIUpyomei myasnsl Ha 1000
KI' pa3jaraeMoro amaTUTOBOTO KOHIIEHTpaTa, cojepskamiero 3% dropa, ecnu pacxon 93%-noi
H>SO4 paBen 978,5 xr; ruricoBoe uncio 1,6; otHomernwue B myibiie JXX/T = 3/1; crenens BbICICHUS
¢dTopa B razoByto ¢a3y 20% OT KOJIMUECTBA €r0 B ChIPbE; KPATHOCTh LUPKYIISILIUU YJIbIIbI paBHa 6 :
1, a KonmM4yecTBO WCHApHBIICHCS BOABI B 3KCTpakTope coctaBisier 262 kr Ha 1000 kr amarura.

Tema MuHepaJjbHbIe y100peHust

Bapuant 1
3ananue 1. Onpenenure BBIXOA aMMHAYHON CEUTPHI, eciau Ha nosryuenue 18 700 kr Hurpara
aMMOHUS u3pacxofoBano 19724 n 57%-noit a3oTHOM KucaoTel (p—1351 kr/m3).

3ananue 2. PaccunTarh pacxoaHbie KOAQQUIIMEHTHI 0 CHIPBIO MPOIecca MOTyYCHUs
cyib(haTa aMMOHUS, €CITH CTeTeHb peBpanieHus ammuaka 90%, a 70%-Hast cepHas KucaoTa
oepetcs ¢ 15% nu30bITKOM.

Bapuant 2

3anmanue 1. Onpenenute pacxoaHble K03()GUIMEHTHI CbIpbs Ha npou3BoAcTBO 1 kr 100%-HoM
IpaHyJIMPOBAHHON aMMHAYHOM CETUTPBI, €CIM MOTEPH a30THOM KUCIIOTHI B MPOIEcce MPOU3BOJICTBA
cocTaBisroT 5%, a ammuaka 3,8%. A3oTHas

kuciiotra 58%-Ho¥ KOHIICHTPAIIHH.

3amanue 2. K pactBopy, cogepxkamiemy 20 r ruapokcuaa Hatpus, npudasunu 70 r 30 %-ro
pacTBopa a30THOM KHUCIOTHI. Kakoii 1iBeT OyIeT MMETh JJaKMYC B IOJIy4€HHOM pacTBope?

BapuanTt 3



3amanue.l. CkoabKO BOABI HEOOXOJMMO BBIMAPUTH TNpu moiaydeHun 150 T 95%-Hoii
aMMHUAYHOM CEJIUTPBI, €CIIM HCIOJb3yeTcs a30THas Kuciaora 49%-HOW KOHILIEHTPAalUH, aMMHAK
100%-Hprii.

3anmanue 2. B xauecTBe a30THBIX y1oOpeHnit MOXKHO puMeHATh HUTpaT aMmmMoHust NH4aNO3 n
kapbamua (NH2)2CO. 1 kr xapbamuma CTOMT a pyOjei, a 1 Kr HuTpaTta aMMOHHS — b pyOJIei,
npudem a>b. Cuwmrasi, 4TO pacTEHHs YCBaMBAKOT a30T IOJIHO-CTHIO, ONPEACTHUTE, NMPH KAaKOM
COOTHOILICHHH a : b IpUMEHEHUE HUTPaTa AMMOHUS CTaHET 00JIEE BBITOIHBIM.

Kputepuu onenku:
- OIICHKA «3a4TEHO» BBICTABJISCTCS CTYICHTY, €CIIH 33J[a4ya PelieHa U JOIMYIIeHb He3HAUNTETbHBIE
OIINOKM;

- OHOCHKa «HC 3a4YTCHO» BBICTABIIACTCA CTYACHTY, CCJIIM 3aJada HC pCHICHA WK PCHICHA
HCIIPAaBHUJIbHO.

7.2.2. TectupoBanue

(HaumeHoBaHUEe OYEHOUHO20 CPeOCmBa)
Tunosble IpUMeEPbI 3ananm“4
Tema TexHOI0OTHUA CBSI3aHHOTO a30Ta

[Ipumepsr:
1. CeipbeM 715 1oSTyyeHHsI IPOAYKTOB B a30THOM MPOMBIIIIEHHOCTH SIBIISIETCA:
A - npupoaHslii ra3, HeTh, yIIH;
b - a3zor u Bomopo;
B - atmocdepHBIii BO3ayX U IPUPOIHBIN Tas3;
I' - atMocdepHbIif BO31yX U pa3inyHble BUIbI TOIUIHUBA.

2. ictouHnkamu ChIpbs uts TionmyueHus cuntes3-raza (CO + Hy) sBistroTes:
A -TBepa0€ TOIUIMBO, KUIKHUE YIIIEBOJOPOAbl, TPUPOIHBIN ra3;
b - xokc, HedTh, yrim;
B - ma3yt, HadTa, yrim;
I' - apIMOBEIC ra3kbl, caxa,;

3. [TapoBast KOHBEpCHS IPUPOJTHOTO ra3a MPOTEKAET MPH TEMIIEpaType:

A - 550°C;
b -1100°C;
B - 800°C.

I' - 800°C npm atmocheprom narinennn, 1100°C npu naBneruun 3MIla

4. YtoObl OTYYUTh CHHTE3-Ta3 s cuHTe3a ammuaka (75% Ha u 25% N») mpoBosr:
A - TapOKUCIIOPOTHYI0 KOHBEPCHUIO TIPUPOIHOTO Ia3a;
b - mapoKucI0poABO3AYIIHY0 KOHBEPCHIO TIPUPOTHOTO ra3a;
B - mapoBy10 KOHBEPCHIO ITPUPOTHOTO Ta3a;
' -yrIeKucIoTHY 0 KOHBEPCHIO IPUPOIHOTO Ta3a.

5. KatanuzaTopamu KOHBEpPCHUU METaHa CITyXKar:
A -OKCHJIBI JK€JI€3a U XPOMa;
b - HUKeneBble KaTaIu3aTOPbl HA HOCUTEIIE;



B - cynbduasl Hukens u MonuOeHa;
I' - sxene3HbIe KaTau3aTOPhl HA HOCUTEIIE.

Tema I[Ipon3BoaCTBO CEPHON KUCIOTHI

1. CeipbeM 15 TPOU3BOJICTBA CEPHON KUCIOTHI CITYKHT:
A - mpupoaHbIii ra3, HeTh, cepocoaepKaIie yIiu;
b -Tonounsie ra3pl, IpUPOIHBII ra3, caMoOpoaHas cepa;
B - xene3HbIi KOJTUEaH, SJIEMEHTApHAs Cepa;
I - )xene3HspIil KOYEIaH, dJIEMEHTapHas cepa, CEpPOBOIOPOL.

2. XUMH4YecKasi cXxeMa MPOU3BOJICTBA CEPHON KHCIOTHI U3 KOJTYEIaHa BKIIIOYAET CTA/IUH:
A -00XuTr KOMUenaHa, Karaautudeckoe okucierue SOz, abcopobuus SOz BomOMH;
b -moaroroBka ChIphs; OOKHT KOJYEIaHa, OYMCTKA IEYHOIO Ta3a, KaTaJIUTHYECKOE OKUCIICHHE
SOz, abcopbums SOs3;
B -moaroroBka chIpbs; O0XKHUT KoOJYEAAHA, OXJIAKISCHUE NMEYHOrO rasa, OYMCTKa IIEYHOTO Tasa,
KatasuTuaeckoe okucienue SO, abcopbiust SO3 BOOM;
I - moAroTOBKAa CHIPHS; OKHCICHHE CEPOBOJOPOJIA, OUYMUCTKA IIEYHOT'0 ra3a, KaTaJIMTUYECKOe
okucnenue SOz, abcopobuus SO3 BoAOK;

3. CkopocTb mporiecca 00Kura Koja4eaHa 3aBUCUT:
A - oT TeMmepaTypbl, JUCIIEPCHOCTH KOJIYeJaHa, KOHLEHTpAlUu AUCYJb(puaa B KoT4YeJaHe U
KOHLIEHTPALlUU KUCIOPOJa B BO3/1YXE;
b - oT TeMnieparypsl, JUCIEPCHOCTH KOMYEaHa, KOHCTPYKLINUHU II€UH;
B - or temmeparypsl, KOHLIIEHTpalMK JUCYJIb(puAa B KOJTYEJaHE U KOHIEHTpPALMU KHUCIIOpOJAa B
BO3ZYyXE.
I' - oT nucnepcHOCTH KoueaHa, KOHCTPYKIIMY II€YH, OT TEMIIEPATYPhl, IAUCHEPCHOCTH KOIYEAAHA;

4. CKOpOCTL OKHUCJIIUTCIBbHOTO 06)KI/IFa OMpCACIIACTCH YPABHCHUCM:
A - U = K*V*AC;
B- U=K*F*AC;
B - U = k*(V1 —V2)*AC;
I -U = k*(F1 — F2)*AC

5. O0XHUTOBEIN ra3 JOMKEH OBITH OUHIIEH OT:
A - YIJIEKHCIIOTO0 Ta3a U MbLIN;
b -mbutH, CepHOKUCIOTHOTO TyMaHa, COeIMHEHUN MBIIIbSIKA U CEIeHa;
B -yriekucioro rasa, cepoBoA0po/ia, MBUTH, CEPHOKHUCIOTHOTO TyMaHa, COSIMHCHHUA MBIIIbSIKA 1
CelicHa;
I' - nbUIM 1 CEPHOKUCIIOTHOTO TyMaHa.

Tema [Ipon3BoCTBO a30THBIX y100peHUit

[Tpumepsr:
1. A3oTHble yn00peHus noapa3iesstoTcs Ha:
A - aMMyayHble, aMMOHUIHBIE U AMUHBIE;
b - cenutpel, aMmModoch! 1 kKapOamMu[I;
B - aMMuauHble, aMMOHUIHBIE, HUTPATHBIE U AMU/THBIE.

2. CpIpbeM 715 IPOU3BOICTBa AMMHUAYHBIX, AMMOHUIHBIX U AMUJHBIX yIOOPEHUH SBIISCTCS:
A - a30THasA KHCJIOTa U €€ COJIM,
b- a30THasd, a30TUCTasd KUCJIOThI U UX COJIH,



B - A30THBIC KHUCJIOThI U aMMHAK,;
I - ammuak.

3. K uncity a30THBIX y100pEHHI OTHOCATCS:
A - KNOg3, Ca(NO3)2, Cu(NO3)2, (NH2)2CO;
b - KNOs3, (NH4)2S04, NH4NO3, K2SO..
B - (NH4)2S04, NH4OH, NH4NOs3, (NH2)2CO, (NH4)3POs, NHsH2POq;

4. buonoruueckas pojib a30Ta 3aKIOYAETCS B TOM, UTO:
A - a30T BXOJIUT B COCTaB OCJIKOB M XJIOpOhUILIa;
b - a30T HEOOXOAUM /JIsI OPTAHOB JIBIXAHUS;
B - a30T BX0AUT B cOCTaB KPOBHU;
I" - a30T BXOIUT B cOCTaB KOCTHOU M MBIIICYHON TKAaHEH.

5. K amuaHbIM yJ100pEHUSM OTHOCST:
A - coenuuenus, copepxaniue rpymmny NH2*;
b - coenuuenus, conepxaiue rpynmy NHs*;
B - cmemranHbIe yoOpenus, coaepkamme Kapoamu,
I - coenqunenus, conepxkamue rpynmny NH

Tema [IpounzBoactBo pochopHbIX yaoOpeHus

ITpumepsn1

1. HawmGomwmee conepkanue P2Os HaxomuTcs B
A — dpocmyke;
b — npocTom cymniepdocdare;
B — nBoitHoM cynepdocdare;
I' — mpenuniurare.
2. Jns paznoxkeHust HocGOpUTOB HE UCTIONIB3YETCS B YUCTOM BUIE KUCIIOTA
A — cepHas;
b — dpochopnas;
B — consnas;
I' — azoTHas.

3. JIBoiiHoii cynepdocdar sBisercs yaoopeHueM
A — MHOTOKOMITOHEHTHBIM;
b — pocTeiM;
B — ypaBHOBELIEHHBIM;
I" — nBOHiHBIM.

4. Haubonee NIUTEIBHBIM CPOKOM JAECUCTBUS 001a1aeT y1o0peHue
A — nBoitHOM cyniepdocdar;
b - pocmyxka;
B — npenunurar;
I' - mpocroii cynepdocdar

5. Tepmuueckoe oboraimeHue pochopruToB HarpaBIeHO HA
A- BBITOpaHUSI OPIraHUYECKUX BEILECTB;
b- ynanenue xap6oHaToB;
B — ynanenue kap60HaTOB U BBITOpaHHE OPraHUYECKUX BEILIECTB;
I’ — ynanenue ¢ropa.

I' —=NO3~



6. KomrmuiekcHbIM y100peHHnEeM sIBIsieTCs
A —cynbdat kanus;
b — kanuiinas cenutpa;
B— amMuaunas cenutpa;
I' — xytopucCTBIN KaIui.

7. OCHOBHBIM KaJIMHHBIM y10OpEHUEM SIBISIETCS
A — CHIILBUHMT;

b — cynbdar kanms;

B — kapHayuT;

I' — xytopucTBIi KaIui.

Kpurtepun ouenku:

- OIICHKA «3aYTEHO» BBICTABIIACTCS CTYJICHTY, €CIIH KOJMYECTBO MPABMIIBHBIX OTBETOB Ooiee 60%;

- OLICHKA «HE 3a4YTCHO» BBICTABIISICTCS CTYACHTY, €CJIM KOJIMYCCTBO IIPABUJIBHBIX OTBETOB MCHEC
60%.

7.2.3. KoHTpossHbIE 334a41 110 JIA00OPATOPHBIM padoTaM
(HaumeHoBaHUe OYEHOUHO20 CPeOCmBa)

TunoBble NpUMepbI 3a1aHUH

Tema Omnpenenenue BOJbI B ChIITy4eM MaTepuanie
Bapuant 1

3aganue 1. Jlan cocTaB MarHe3WTa Ha BiaxkHOe BemiecTBo, Mac. %: SiO2— 0,07; Fe203— 0,02;
MgO — 40,20; CaO — 0,37; III1- 53,10; H2O — 6,24. TpeOyetcs nepecyuTaTh COCTaB MarHe3uTa
Ha CyX0€ BEUIECTBO.
Bapuanr 2

3ananue 1. Jlan cocTaB KaoilWHa Ha CyXoe BemecTBO, mac. %: SiO2— 43,95; Al,Os— 39,18;
Fe2Oz— 0,45; CaO — 1,50; MgO — 0,62; IIIIIT- 14,30. Bnaxuocts 1%. Tpebyercs mepecunuTaTth
COCTaB KaoJIMHA Ha BIIAJKHOE BEIIECTBO.
BapuanTt 3

3ananue 1. Onpenenuth Maccy ChIphEBOM cMecH BIaKHOCTBIO 19%, mo-nmydeHHON QuiIbTp-
npeccoBanueM 5000 Kr cbIpbeBOIo IIJIaMa BIAKHOCTBIO 38%.
Bapuanr 4

3amanue 1. M3Becten coctaB ¢apdopoBoii Macchl Ha BIAXXHOE BEHIECTBO, Mac. %: SiOx—

53,4; Al,O3— 20,25; Fe20s— 0,65; MgO — 0,21; CaO —0,79; Na2O + K,O— 3,75; TIIIII- 6,5; H20 —
14,45, Tpebyetcs mepecunTaTh cocTaB GpappopoBOi MACChI Ha CyXO€ BEIIECTBO.

Bapuanrt 5



3amanue 1. Jlan cocTaB ChIphEBOIM CMECH IS MOTYUYEHUS MOPTIIAHIIEMEHTHOTO KIIMHKEPa Ha
cyxoe BeriectBo, mac. %: SiO>— 14,50; Al.Os— 3,72; Fe;O3— 2,59; CaO — 43,61; MgO — 0,72;
SO3— 0,21; IIIII— 34,65. Tpebyercs nepecunuTaTh COCTaB CHIPHEBON CMECH Ha BIAXKHOE BEIIECTBO
(w =20%).

Tema Onpe;[eneHHe KOHOCHTPAUMK KHUCIIOTBI IO €€ IUIOTHOCTU U MNPUIOTOBJIICHUC PACTBOPOB
KHCJIOTBI Sa,Z[aHHOﬁ IINIOTHOCTH

Bapuanr 1

3aganue 1. CKOJNBKO HYXKHO B35ITh KyMOPOCHOTO Macia koHueHtpamuedn 96% H2SOs u cepnoit
KUCNOThl KoHUeHTpauuend 64% H2SOs, uToObl momyunts 2800 Kr KUCIOTHI, coaepxatmieid 92%
H>SO4.

Bapuanr 2

3amanue 1. TpeOyercsl MONYyYHUTh KATHMHHYIO YIOOPHTENbHYIO coiib ¢ coaepkanueMm 30% KoO
MyTeM CMEIIeHUsi XJopucTtoro kamus ¢ coaepxkanuem 92% KCl ¢ cuibBHHHTOM, B KOTOPOM
conepxutcs 22% KCI.

Bapuant 3

3amanue 1. Ckonbpko rpammoB 40%-HOro pacTBOpa a30THOW KHCIOTHI HYHO mprbaButh k 120 1
5%-HoTrO0 pacTBOpa a30THOW KHCIIOTHI, 4TOOBI 0OpazoBaics 20% pacTBop?

Bapuanr 4

3anmanue 1. KakoBa OyneT MaccoBas J10Jist a30THOM KUCIIOTHI B pacTBope, eciu k 40 mur 96%-Horo
pactBopa HNOs3 (tutotHOCcTs 1,5 /™M) mprmats 30 mut 48%-noro pactBopa HNO3 (mmotHocTs 1,3
r/mi)?

Bapuant 5

3amanme 1. Ompenenure Mmaccy pactBopa NaxCOz 10%-if KOHIEHTpamMM MW Maccy CyXoro
kpuctamtoryapara NaoCOsze10H20, xoTopble HYX HO B34Th AJs npurororieHus 540 r pactBopa
15%-i1 KOHIIEHTpaIUH.

Kpurtepun ouenku:

- - OLEHKA «3a4TE€HO)» BBICTABIISETCS CTYAEHTY, €CIM 3a/laya PeIIeHa U JOIYyIIEHbI
HE3HAYUTCJIIbHBIC OH_II/I6KI/I,

- - OLIEHKA «HE 3a4TE€HO)» BBICTABJIAETCS CTYJIEHTY, €CIIM 3a/la4a HE pPeleHa WU peleHa
HENPaBUIIbHO.

Tembl NMCbMEHHBIX PadoT
[TuceMeHHBIE paOOTHI Y4EOHBIM IJIAHOM HE MPETYCMOTPEHBI.



7.3. OueHo4YHbIE CPeACTBa /UIA NMPOMEKYTOUYHOH aTTecTallUM MO0 MTOraM

OCBOCHUSA NUCHUIIIMHBI

7.3.1. Bonpochbl K MPOMeKYTOYHOM aTTeCTAMU
Cemectp 6

n/n

BOl'[pOCbI K 3a4eTy

XapaKTepI/ICTI/IKa n KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHYECKOT'O CBIPbA. OCHOBHBIE CBIPECBBIC
HMCTOYHHUKHU B TCXHOJIOI'MHU HECOPTAaHNYCCKUX BECUICCTB

N

DU3NKO-XUMHYECKHIE OCHOBEI Imponecca pa3aciIiCHuA BO3ayXa. XapaKTepI/ICTI/IKa
[M0JIy4a€MBbIX ITPOAYKTOB: KMCJIOpPO/Ja, a30Ta. Hx IIPUMCHCHUC

[ [puHIIMTIHATBEHAS TEXHOJOTHYECKAsl cxeMa OJIoKa pasneneHus Bo3ayxa bP-6.

DU3UKO-XUMHUYECKUE OCHOBBI KOHBEPCUH MeTaHa. [ [puMensemble kaTanu3aTopsl. Snbl

JIByXCTyneHbYaTasi KOHBEPCHS METaHa: IEPBUYHBIA 1 BTOPUYHBINA Pe(OPMHUHT.

HpI/IHHI/IHI/IaHBHaﬂ TEXHOJIOrMYECKas CXEMa U OIITUMAJIBHBIC YCIIOBUSA KOHBEPCHUH METaHa

DU3NKO-XUMHYECKHE OCHOBBI HapO-KHCHOpO,HHOﬁ KOHBCPCHUU IIPUPOAHOIO I'a3a

O|NO| O DB|W

CepoouncTka NpUPOAHOro raza. GU3nKo-XUMHUYECKUE OCHOBBI pOIiecca.
KaranuzaTopsl.

DU3NKO-XUMHYECKHUE OCHOBBI KOHBCPCHUU OKCHU A yIiiepoaa

10

KonBepcust okcua yriaepoaa. Paznuunsie crioco0sl koHBepeuu. KaranuzaTopsl. Sapl.

11

JIByXcTyIeHbUaTas KOHBEPCU OKCUJIA YITIEPOa: BBICOKOTEMIIEpATypHas U
HU3KOTEMIIEpaTypHasi KOHBEPCHSL.

12

HpI/IHLII/IHI/IaJ'IBHaH TEXHOJIOTNYCCKad CXE€Ma U OIITUMAJIbHBIC YCJIOBUA KOHBCPCHUU OKCHUIA
yriepoaa.

13

OuncTka KOHBCPTHUPOBAHHOI'O I'a3a OT OKCHJa U JUOKCHU A yTJICpOoda. C11ocoObI OYHCTKH.

14

DU3NKO-XUMHYECKHIE OCHOBBI mpounecca a6COp6I_II/II/I U MCTaHHUPOBAHHA
KOHBCPTHUPOBAHHOI'O I'a3a

15

ChbIpbe B IPOM3BOACTBE aMMuaka. KoHBepCHOHHBIE CLIOCOOBI MOTYYEHUS
A30TOBOIOPOTHOM
cMecH

16

CunTte3 ammuaka. OU3NKO-XUMHUECKUE OCHOBHI MPOIiecca.

17

Karanu3aTopsl mIpolecca CHHTe3a aMMHuaKa. bl

18

[[puHIMNIIATbHAS TEXHOJIOTHYECKAs CXeMa CHHTe3a aMMuaka. OnTUMasbHbIE YCIIOBUS
nporecca.

19

AMMHaqHO-XOHOI[HHBHaH YCTaHOBKaA B IIPOMU3BOJICTBC aMMHUaKa

20

D3nKo-XUMHYEeCKHEe OCHOBBI OKHUCIICHUST aMMHaKa

21

(OCHOBHEBIC KaTaJIn3aTOpPbl OKUCJIICHUA aMMHaKa

22

[ [pon3BOACTBO a30THOM KUCIOTHI. XapaKTEPUCTUKA a30THON KUCIIOTHI.

23

[loaroroBka CBIPbS K IMPOLICCCY KOHBCPCHUU aMMHaAKa B IIPOU3BOJICTBC a30THOH KHCIIOTHI

24

ChbIpbe 1J1 TPOU3BOJICTBA a30THOM KHCIIOTHI, TpeOOBaHUs K €ro kauecTBy. [I[pumenenue
Q30THOM KUCJIOTHI. OCHOBHBIE CTaJUH IIPOU3BOJICTBA A30THON KUCJIOTHI.

25

CeIppe I MPOM3BOJCTBA CEPHOW KHUCIOTHL. OCHOBHBIE CTaAUU IPOU3BOJICTBA
CEPHOM KUCIOTHI

26

CriocoOBI TPOM3BOJICTBA CEPHON KUCTIOTHI

27

CaoiicTBa pocdopa u ero coequnenuii. [Ipumenenune dpocdopa u pocdaron

28

TexHoorus IMPON3BOACTBA CCpHOfI KUCIOTEL. OnTUMAalIbHEIC yCJIOBUA MTpoHecca

29

Docdarnoe ceipbe. Buapl. Ero moaroroska.

30

[ [puHIIMTIHATBEHAS TEXHOJIOTHYECKAs cxema oboramieHus GochOpUTHON PY/IbL.

31

Cxema niepepaboTku pochaTHOTO CHIPHS B IIEJIEBBIC TPOIYKTHI

32

[Tony4yenue Tepmuyeckoit GpochopHOI KUCIOTHI.

33

CepHOKHUCIIOTHOE Pa3IoKeHHE IPUPOAHBIX (POochaToB.

34

[[pon3BOACTBO IKCTPAKITMOHHON (HOCHOPHON KUCTOTHI.

35

DU3NKO-XUMHUYECKHE OCHOBHI ITpOIlecca KOHIIEHTPUPOBAHHUS SKCTPAKIIMOHHON




(hocOopHOI KHCITOTHI.

36

CriocoObI TOJTYYSHUS KaJTbITMHUPOBAHHOM COJIBI

37

AMMHaYHBIN CITIOCOO IPOU3BOJICTBA KAJIBIIMHUPOBAHHOMN COJIBL.

38

Munepanbabie yanoopenus. x knaccudukanus. Arpoxumudeckas 3pHeKTHBHOCTh

39

CpaBHHTEIbHAS XapaKTEPUCTUKA a30THBIX yI00peHUI

40

XapakTepucTUKa U 00JaCTU MPUMEHEHUSI aMMUAYHOM CETUTPHI

41

DU3NKO-XUMHUYECKHE OCHOBEI Iponecca rmpon3BoacTBa aMMMaYHOI CCIIMTPBL

42

HpI/IHLII/IHI/IaJILHaSI TCXHOJIOTMYCCKas CXEMa Mmpouccca CUHTE3a aMMHaYHOM CCJIMTPLBL

43

[TpousBoacTBO Kapbamuaa. XapakrepucTuka kapoamuaa. O06nacTu NpUMEHEeHMs,
TpeOOBaHUS K KAYECTBY ChIPbS.

44

DU3NKO-XUMHYECKHE OCHOBEI mponecca CMHTE3a Kap6aMI/1z[a

45

HpI/IHHI/IHI/IaHBHaﬂ TEXHOJIOrHYECKas cxeémMa IIpou3BOJACTBA Kap6aMHz[a

46

(OCHOBHBIC CTaauu IMPOU3BOACTBA a30THOM KUCIIOTHI

47

XapaKTepI/ICTI/IKa CCpHOfI KHCJIOTBI U CBIPBE I €€ ITPOU3BOJACTBA

48

DU3NKO-XUMHUYECKHE OCHOBBI poliecca aOCOOpLUU B TEXHOJIOTUU CEPHON KUCIIOThI

49

TexHOoI0rHs IPOU3BOJICTBA CEPHON KHUCIOTHI KOHTAKTHBIM CII0COOOM

50

CaotictBa docdopa u ero coequnenuii. [Ipumenenue dhocdopa u pocdaros.

51

DHEProTeXHOJIOTHYECKasl CXeMa MPOU3BOACTBA AMMHAKa C PeKyInepalueii SHeprun
CTaIuN
[Tonmyuenus cuHTe3-rasa

7.3.2. Kputepun 4 HOpMbI OLIEeHKH

®opma
NpoBeIeHusI
Cemectp POBEI . Kputepuu u HOpMBI OlIeHKH
MPOMEKYTOUHOM
aTTecTanuu
3auer (YCTHO) 3ader CUYMTAETCs CAAHHBIM MPHU

VJIOBJICTBOPUTEIILHOM OTBETE Ha
YCTHBIE BOIIPOCHI HJIK Ha Oolee
55% TtecToB.

«3adYTCHO»

He orBewaer Ha ycTHBIE BOIIPOCHI
«HE 3a4YTEHO» MPENOIaBaTels WM OTBEYAET
MeHee yeM Ha 55% TecToB.




7.4. Obsi3aTe/ibHAsA JIUTEpATypa

Tun (yueOHUK, yueOHOE

KoanuyecTBO B

Ne nocodue, yue0Ho- T'on HAY4YHOH
ABTOpPBbI, COCTABUTEIN 3araaBue (3aroJi0BOK)
n/n MeToAnYecKoe nmocoomue, H3JaHus ouoaunorexe /
NMPaKTHKYM, JIp.) HaumenoBanune IbC
1 AxmertoB T.I'. XuMuYecKasi TEXHOJIOTUsI 2018
HeopraHnyeckux BemiectB. Kaura 1 VY4eOHoe nocodue OBC «Jlanp»
2 AxmetoB T.I. XumMmudeckas TeXHOJIOTHS 2018
HeopraHudyeckux Bemects. Kuura 2 Y4ebHoe nocodue 9BC «Jlanb»
7.5. lonoJiHUTEIbHAS JIUTEPATypa
KoanuectBo B
Tun (yueOHuk, yueoOHoe N
HAYYHOU
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEIHU 3arsnaBue (3aroJji0BoK) TI'on w3nanus oudanoreke /
n/n MeTOoANYecKoe nmocoomne,
IPAKTHKYM, 1p.) HaumeHnoBanue
P YM, 1p. 3BC
3 | Opoxodmnes B. 10. OCHOBBI TPOEKTUPOBAHUS TPOU3BOICTB 2015
poxod P p P a VYyebHoe mocodue OBC «Jlanb»
HEOPTaHWYECKUX BEIIECTB
4 | Anbun A, I1. CoBpeMeHHBIE TPOOIEMBI XUMHUYECKOM Y4uebHOe mocodue 2011 3BC «Jlanp»
TEXHOJIOTUH HEOPTAaHMYECKUX BEIIECTB
5 | Habun AL 1L [Tpon3BOACTBO a30THOM KUCIIOTHI Y4eOHoe mocodne 2013 3BC «Jlanb»
6 |- TexHon0rus HEOPraHUYECKUX BEIIECTB U Kypc nexunii 2007 Hurepuer pecypc.

MHHEPATbHBIX yA0OpeHUiA. Kypc
JIEKIUH.

Pexxum  moctymna:
window.edu.ru >
resource/064/48064




7.6. Ilepeyenb mpogeccHOHATBbHBIX 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. (o 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 « DHEPTETUKAY.

- .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 JOCTYm 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/

7.7. IlepeyeHb MPOrpaMMHOT0 O0ecriedeHust

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

7.8. 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/ | MPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHH,
NMOMENIeHU I IJIfl CAMOCTOATEeILHOM
paboThl 00yuaOIMXCsl (HOMepP Ay IMTOPHH)

1 [laboparopus «TexHOIOTUsI OpraHMYECKUX CtoJibl J1aDOpaTOpHBIE OCTPOBHbIE
coeMHEHUI». YueOHas ayTuTopus s (usnueckue; CTONBI OCTPOBHBIE
pOBeCHHUS J1Ta00paTOpHBIX paboT. (A-311) XUMHYECKHE; TIOJIKU JUIsl TTOCY/Ibl; MOWKU;

Cromnsl 1aboparopHbie; CTONbI MHCbMEHHBIE,
mkad BeITsDKHON 150011IB; mkadsr
cymmibHbld 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 MOCy/1a, IOCKa MEJIOBasl.

2 |YueOHas ayauTOpUs AJs MPOBeAeHUs 3aHATHH |[CTONBI yYeHHYECKHE ABYXMECTHbBIE
MEKIIMOHHOTO THMAa. Y4yeOHas ayuTopus Aj  (MOHOOJIOKH), CTOJI MPEIo1aBaTelbCKUH,
MPOBEICHUS 3aHATUH CEMUHAPCKOTO TUIIA. CTYJI IIPEeTolaBaTeNbCKuUil, J0CKa
'YueOHast ay TuTOpust UIsl KypCOBOTO ayTUTOpHas (MeJioBas), Tabynia
MIPOCKTHUPOBAHNUS (BBIIOJIHEHUS KyPCOBBIX Menpeneesa .
pabot). YueOHas ayquTopus JJIsl TPOBEICHUS
CPYIIOBBIX U UHIUBUAYTBHBIX
KOHCYJIbTallil. YueOHas aynuTopus Ui
MPOBEICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
MpOMEXKYTOUHOH arTectanuu. (A-419)

3 Plaboparopus "IIporecchl u anmapatsl 3aUThl [CTONBI ydeHHYecKre MOHOOI0KH, CTObI,

OKpY’Karomien cpeasl’. YueOHas ayauTopus
TSI IPOBENICHUS 3aHATUI CEMHHAPCKOTO THUIIA.
'YueOHast aytuTopust Uisl KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX
pabot). YueOHas ayquTopus JJIsl TPOBEICHUS
FPYNIOBBIX U WHIWBUAYIBHBIX KOHCYJIbTAIII
YyeOHas aynuTopusi AJIsl IPOBEIEHUS
BaHATUN TEKYLIErO KOHTPOJISA U
npoMeKyTouHoi arrectanun. (A-409)

CTYJIbsI, TOCKa ayAUTOpHAas (MeoBasi),
[IPOEKTOP, HOYTOYK, SKpaH MEePEHOCHOMH,
[yCTaHOBKA TEXHOJIOTHUIECKOTO KOMITIEKCa,
MO3BOJISIFOIIAS CHU3UTh PACTIPOCTPAHCHHE
Q3POMCIIEPCHOM CUCTEMBI B IIPOCTPAHCTBE,
[YCTaHOBKA, IMO3BOJISIFOIIAS CO3/IaTh
Q3POIMHAMUYECKYIO TATY.




JlaGopatopus "IIponeccoB u AXII". Yuebnas
QyIUTOPUS JJII TPOBEICHUS 3aHSATHI
CEMHUHApPCKOro TUna. Y4yeOHas ayiuTopus JUis
KypPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYPCOBBIX paboT). YueOHas ayAuTOpus st
MPOBEJICHUS TPYIIIOBBIX U WHIUBHYaTbHBIX
KOHCYJIbTallui. YueOHas ayaAuTOpus Jist
MPOBEJICHUS 3aHSATUI TEKYIIIETO KOHTPOJIS U
[IPOMEKYTOUHOM aTTecTanuu. (A-118)

JlabopaTopHbIE YyCTAaHOBKH 10 H3YYECHUIO
mporecca peKTuuKaum, mporecca
rerutonepenayu (Tpyoa B Tpyoe),
imabopaTopHasl ycTaHOBKA Il U3MEPEHUS
TTaBJICHUS, CTAIIMOHAPHOE METra
000py10BaHNE, UHTEPAKTUBHAS JIOCKA.
CTOJIBI yYCHHUYECKHE, CTYJIbSI YUCHUICCKHUE.

KoMrbroTepHblid Kitacc. YdueOHas ayauTopHs
TSI IPOBEJICHUS 3aHATUIN JICKIIMOHHOTO THIIA.
YueOHast ay TUTOpUS AJ1sl IPOBEACHUS 3aHITHIA
CEMHUHApPCKOTO TUTA. Y4ueOHas ayTUTOPHUS JISI
MPOBEICHUS JIAOOPATOPHBIX pabOT. YueOHas
Ay TUTOPHS JJII KYPCOBOTO TIPOCKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
Ay IUTOPUS JJII TPOBEICHUS TPYIIITOBBIX
WMHIUBUAYAIbHBIX KOHCYJIbTAlUi YueOHast
Qy TN TOPUS JJII TPOBEICHUS 3aHATHI TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCcTaI|H.
(YJIK-203)

u

[TepeHOCHOI POEKTOP, IKPAH, CTOJIBI
KOMITBIOTEPHBIE, CTOJ MPENO/IaBaTEIbCKUH,
CTYJbsl, JOCKa ayauTopHas (MapkepHas)- [TK
C BBIXOJIOM B CCTh I/IHTepHeT

[Tomerienue i CaMOCTOSITENIbHOM padoThI
oOyuaromuxcs. (I'-401)

CToJIbl, CTYJIbS, KOMITBIOTEPBI.
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