OMHMCTEPCTBO HAYKHU U BBICIIIEI'O OFPA3OBAHUS POCCHUNCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.04

(uHOexc OucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITINHBI

XUMHS 1 TEXHOJIOTHS HCOPraHM4C€CKNX BCIICCTB

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HANPABJICHUIO TIOJITOTOBKH
18.03.02 Buepro- u pecypcocbdeperaronye mporecchl B XUMUYECKOW TEXHOIOTHH, He(DTeXUMUH U
OMOTEXHOJIOTHH

HaIpaBJIEHHOCTH (TIPOdUIIB)

PaIII/IOHaJII)HOG MpUPOAOIIOJIB30BAHNEC, PCHUKIIMHI U YTUIIM3AallUuA OTXOO0B

®opma 00ydeHHs: 3a09Has
I'on Habopa: 2021
O6mras Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Kypc 4

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 2 2
JlaboparopHsbie 6 6
[IpaKTHYECKHE 4 4
PykoB0OJICTBO: KypcOBBIE€ pabOTHI - -
ITpoMexyTouHas aTTecTanus 0,35 0,35
KonraktHas pabota 12,35 12,35
CamocTosTenpHas pabora 159 159
KonTtpons 8,65 8,65
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
HomeHT, kanj. TexH. Hayk, ABasikoBa O.C.

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamMmMa nucuuminHbl coctabieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHoro miana
HanpasieHus noaroroBku 18.03.02 «3uepro- u pecypcocOeperaromniye mporecchl B XAMHYECKON
TEXHOJIOTUH, HePTEXUMHH ¥ OMOTEXHOIOTUI

Cpok neiicTBUs padoueii mporpaMMsbl AMCHHUILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acepanuu kadenpel «XuMHuueckas TEXHOJIOTHS U pecypcocOepexeHre»

(mporokon 3acenanust Ne 1 ot «07» centsopst 2020r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOEHHSA AMCLUIUIMHBI — BOOPYKUTH CTYJIEHTOB 3HAaHUAMM TEOPETUYECKHX OCHOB
TEXHOJIOTMM HEOPraHMYECKUX BEIIECTB U IMPAKTUYECKMMHM 3HAHUAMU  TEXHOJOIMYECKUX
MPOM3BOJICTB MPOIYKTOB OCHOBHOM XMMHUU U MUHEPATbHBIX yIO0OpEHUH.

3agaun:

1. ChopmupoBath 3HaHUS O MPOJIYKTAX TEXHOJOTHMH HEOPTaHWYECKHX BEIIECTB, 00IacTei
UX IPUMEHEHHUS.

2. 3y4uThb ChIpbeBbIE HICTOYHMKH /TS IIOJIYUYEHUSI IPOIYKTOB HEOPTaHUYECKON XUMUH.

3. U3yunth 001IME 3aKOHOMEPHOCTH M OCHOBHBIE IPUHIMIBI IepepabOTKH MUHEPAIBLHOTO
CBIPBS AJIs IOJIyUYEHUSI HEOPTaHUYECKUX BEILIECTB.

4. N3y4nTh GU3NKO-XMMHUYECKHE OCHOBBI ITPOLIECCOB U MPUHIMIINAIBHBIE TEXHOJIOTUYECKUE
CXEMBbI IPOM3BOJICTBA HEOPraHNYECKUX BELIECTB

2. MecTto qucuuninnsbl B crpykrype OIIOITI BO

JlanHasg nucuuiuinHa OTHOcHTCS K bioky 1 (wacts, ¢dopmupyemas
00pa30BaTeNbHbIX OTHOIIECHU).

YuyaCTHHUKaMH

Jluctumuineel, yaeOHBbIE KypChl, Ha OCBOCHUHU KOTOPBIX Oa3Wpyercs MaHHas IUCIUILIAHA
(yueOHsIif kypc) — «O01mas u Heopranudeckas XuMus»; «O01mas xumuueckas Texuonorus 1,2,3»,
«AHaTUTHYECKass XUMHS U (PU3HKO-XMMHUYECKHE METOABl aHanmu3a», «lIpomecchl W ammapaTsl B
XUMHUYECKOH TEXHOIOTHH U OMOTEXHOIOTHH 1.

JIMCUMIUIIMHBl ¥ TIPAKTUKU, 171 KOTOPHIX OCBOEHUE JAaHHOW JMCUUIUIMHBI HEOOXOJIMMO Kak
npenmectsytomiee: «lIporecckl M anmaparbl B XUMHUYECKOW TEXHOJIOIMH U OMOTEXHOJIOTHUH 2,
«OOmass  xumuueckass TexHonorust 4», «lIpousBoacTBeHHass mpakTUKa (MPEAIUIIIOMHAs
npakTuka)», «[loaroroBka K cmade W cAaya TOCYAApCTBEHHOro 3k3ameHay», «lloaroroeka k

MPOUEAYPE 3aUTHI U TTporeaypa 3auuTbl BKPy.

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs

dopmupyemble U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHU S
N I[lnannpyemble pe3yabTaThbl 00y4eHUsI
KOMIIeTEeHIIUHN KOMIIeTeHIUit
(ko 1 HaMeHoBaHue) | (KOJ M HaMMEHOBAHHE)

[K-1. Cnocoben | T1K-1.1. [IpoBoaut | 3Hatk:
OCYIIECTBIISATh KOHTPOJIb KauecTBa | - XUMUYECKHE CBOWCTBA CHIPhS M OCHOBHBIX
TEXHOJIOTHYECKU I CBIpbS, MIPOJYKTOB  OCHOBHOIO  HEOPraHMYECKOTO
IIPOLIECC B COOTBETCTBUU | MPOMEKYTOUHBIX U | CHHTE3a;
c CIOCOOHOCTBIO | TOTOBBIX IIPOJYKTOB | YMETh:
y4acTBOBAaTh B | XUMHUKO- - HCIOJb30BaTh TEXHUYECKHE CPEICTBA IS
COBEPLICHCTBOBAHUU TEXHOJIOTMYECKOI0 HU3MEPEHUS OCHOBHBIX napameTpoB
TEXHOJIOTHYECKHUX npotecca Ha | TEXHOJOTMYECKOTO MPOLecca, CBOMCTB ChIPbs
IIPOLIECCOB C TO3MIMH | COOTBETCTBUE Y MIPOJIYKLIUY;
3HEpro- U | TEXHOJIOTHYECKUM Brnagers:
pecypcocOepexeHns, TpeOOBAHUAM - TEXHUYECKUMH CPEACTBAMU AJII U3MEPECHUS




MHUHHUMH3AIAN
BO3J€MCTBUA

OKPYXAIOIIYIO Cpey

Ha

OCHOBHBIX I1apaMETPOB TEXHOJOIMYECKOIO
MPOLECCA, CBOWCTB ChIPbS U MPOIYKLIHH.

IK-1.2. [IpoBoaut | 3HaTh: - HOPMBI M TapaMETPbl OCHOBHBIX
TEXHOJIOTHYECKOE TEXHOJIOTHYECKUX  IPOIECCOB  MOJYUYCHHS
CONPOBOXKACHHE  BCEX | HEOPTAaHUYECKUX BEIECTB.

3TarnoB XUMHUKO- | YMETb: - HCIOJb30BaTh 3HAHUE CBOMCTB
TEXHOJOTHYECKOT0 CBIPBSl, MaTEpUajIOB M TOTOBOW MPOIYKIUU
rmporecca  IOJYYEHMS | I  OCYHIECTBICHUS  TEXHOJOTHYECKOTO
MPOYKIIHH U | Ipolecca IPOU3BOJCTBA HEOPraHUYECKUX
oOecrieueHns €e | BEILECTB;

KauecTBa IMPOU3BOJCTBA | Braners:

HEOPraHMYECKUX U | - HaBbIKAMHM BEJICHHUS TEXHOJIOTHYECKOTO
OpPraHMYECKUX BELICCTB | MpoIecca B COOTBETCTBUU C PErIIaMEHTOM;
JUISL  pelieHus  3aja4y

npodeccnoHanbHOM

NEeSATETbHOCTH

[1K-1.3. Pa3pabarbiBaeT | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH
u peanu3yeT | MPOTeKaHUsI XUMUYECKUX PEaKIui U (PU3UKO-
MEpPOIPUATHUS M0 | XUMUYECKHUX IMPOIIECCOB, JIEKAIIUX B OCHOBE
PEKOHCTPYKIIUU U | POU3BOJICTB HEOPTaHUYECKUX BEIECTB;
MOJIEpHHU3AIUU

MIPOU3BOICTBEHHBIX YMeTh: pa3pabarhiBaTh MEPONPHUSTHS TI0
MOILHOCTEW € IMO3ULMHI | CHHOKCHHIO BO3JCHCTBHS TEXHOJIOTHUYCCKUX
SHEPTo- U | IPOLECCOB HA OKPYKAIOIILYIO CPELLY;
pecypcocOepe:xeHuss ¥ | Bnajgerh: NpueMaMu CHIKEHHs BO3IEHCTBHS
MUHUMH3ALUN XUMHUYECKUX TIPOIIECCOB HA OKPYKAIOIIYIO
BO3/ICNICTBUA Ha | cpeny.

OKPYKaIOIIYIO Cpeny




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun . KOHTPOJISA
Monayab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
(paszen) y4eOHoM (yae6u0i padoTs) Cemectp u. baanel | UHTEpakTHB, 4. | (HaMMeHOBaHHe
padoThI OLIEHOYHOI'0
cpeacTBa)
TexHoJ10rust Jlex Jlekuust Ne 1. OcHoOBHBIE pa3lienbl, 8 2 - 2
HEOPraHUYeCKUX U3y4aeMbIe B TUCITUIUINHE, UX B3aUMOCBS3b.
BellecTB [TpoayKThl ~ XUMHYECKOH  TEXHOJOTHH,
obnactu ux MPUMEHEHUS, O6mas
XapaKTepUCTHKA CBIDBEBOl  0a3bl U
TEXHOJOTUICCKIX MIPOIIECCOB ero
nepepaboTKHU.
IIp IIpakTuyeckoe 3ansatume 1. Pacuer 8 2 2
MaTepUaIbHOTO U TETUIOBOTO OAIIAHCOB.
Ip IIpakTnyeckoe 3ansitue 2. PacuerHble 8 2 2
3a1a9i TI0 TEXHOJOTUH HEOPTaHUYECKUX
BEIIIECTB
Jla6 Jladboparopnasi paGora 1. Omnpeznenenue 8 2 2 Kontponbnbie 3anaun
KOHI[EHTPAIIUU KUCIIOTHI 110 €€ TUIOTHOCTH H
MIPUTOTOBJICHHE pacTBOpOB KHCITIOTBI
3aJaHHOU IUVIOTHOCTH
J1ab 8 4 4 OrtueT 1o
JlabopaTopnasi padora 2. Pacno3naBaHue nabopaTopHOii paboTe
MUHEPATBHBIX YAOOPSHWH IO BHENTHEMY
BUJY U TIPOCTBHIM KaUECTBEHHBIM PEAKIIHSIM
CP N3ydyeHne kypca JEKUUH IO TEXHOJIOTMH 8 159

HCOPTaHNYCCKUX BCIICCTB




®opMbl TEKYLEro

Bu . KOHTPOJIA
Monayab A . HanMeHoBanue TeM 3aHATHH Oo0nemMm, p
y4eOHol . Cemectp baanel | UHTEpakTHB, 4. | (HAaMMeHOBaHHe
(paznen) (yueoHoO¥ paGoThI) q,
padoThI OLIEHOYHOI'0
cpeacTBa)
KoHntponp |Ik3amen 8 8,65 Bompocsl k 3K3aMeRY
No 1-42
1A IIpomexyTOUHASI ATTECTALMSA 8 0,35 DK3aMeH
Hroroe:) 180




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanu3anuy IUCHMIUIMHBI WCHOJIB3YETCS TEXHOJOTHS TPAAMLIMOHHOTO OOy4YeHHs, B
JTAHHOM Cllydae OCHOBAaHHas Ha cleAyromux (opmax OOy4eHUs: JEKIHH, NpPAaKTHYECKHE U
mabopaTOpHbIE 3aHATHS, CaMOCTOATENbHas paboTa. Ha NEeKnusaX M NpakTHUECKUX 3aHATUAX B
OCHOBHOM HCITONIB3YIOTCSI HArJISITHBIE W CIIOBECHBIE METOAbl OOy4deHus, a Ha J1abopaTOpHBIX
3aHATUSAX - MPAKTUYECKUE METOJBI PA0OTHI B XMMUYECKOH TaO0paTOPHH.

6. MeToauuecKkue YKa3aHus 10 OCBOCHUIO JTUCHHUIIJINHBI

B BockMOM cemecTpe miiaH mpenycMarpuBaeT 1 Jekiuio, BEIOTHEHUE IBYX J1a00PaTOPHBIX
pabor u 2 MpaKTHUYeCKUX pabor. OCHOBHOW TEOpPETHUECKU MaTepuajd OCBauWBaeTCs
caMoCTOSTENbHO. M3yueHue Kypca 3aKaH4YMBaeTCs 3K3aMEHOM.

TemaTuueckoe coaecpkanue TUCHUIIINHBI (yqeﬁnoro Kypca)

Paznean,
MOAYJIb

Hoxpa3znen, Tema

Mopayas 1. O0uiue
CBEICHUS O XUMUYECKOU
TEXHOJIOTHUH
HEOPraHUYECKUX BEILECTB.
IIpousBoacTBO
TE€XHOJIOTUYECKHX I'a30B U
aMMHuakKa

[TpoxyKThl TEXHOJOTMHM HEOPTaHWYECKHX BEIIECTB, OOJNACTH HX
npumeHeHus. Kinaccudukanus TEXHOJIOTHYECKHX MPOLECCOB C
TOYKH 3peHus uX 3QPEeKTUBHOCTH.

XapakTepucTHKa M KiIacCH(UKAIMs CHIPhS MO IMPOHCXOXKICHUIO,
arperaTHOMy COCTOSIHHIO, XUMUYECKOMY cocTaBy. Bo3oOHOBIsIeMbIe
U HE BO300HOBISIEMBbIE MCTOYHHKH CHIpbs. [loObI4a HpUpPOTHOTO
CBIPBSI, €ro OYHCTKa. Pa3MmemieHne XUMHUYECKHUX MPOU3BOJICTB B
3aBUCHMOCTH OT MeCTa TOOBIYN CHIPBS

OcCHOBHBIE TPOMBINUICHHBIE W CHHTE3-Ta3bl B TEXHOJOTHH
HEOPraHWYeCKUX BEIIECTB, WX CBOMCTBA; METONBI IOJyYCHUS
TEXHOJIOTMYECKUX Ta30B; MOJIy4YEHHE a30Ta, KHUCIOpOJa M PEAKHX
ra3oB U3 BO3/yXa METO/I0M ITyOOKOTO OXJIaXKACHUS.
KonBepcrnoHHBIE CIIOCOOBI MOJYYEHUS a30TO-BOJOPOAHON CMecH;
OYHCTKA TEXHOJIOTHYECKHX Ta30B OT KOHTAaKTHBIX SJ0B W APYTHX
MIPUMECEiT; METOJIbl OYMCTKH U MX KJIACCH(PHUKAIIHS.
@OU3NKO-XMMUYECKHE OCHOBBI TIpOLIECCa; CTaJuU IPOU3BOACTBA,
BBIOOp M 0OOCHOBaHWE ONTHMABHBIX YCIOBHI CHHTE3a aMMHAKa;
KaTaJM3aTopbl CHHTE3a aMMHaKa.

DHEeProTexXHOJOTHYECKHE M PEeCcypcocOeperaromme CXeMbl
MIPOU3BO/ICTBA AMMHUAKa, OCOOCHHOCTH UX IKCIUTyaTalliH; KOJOHHBI
CHHTE3a, ONTHMAJbHBIN TEMIepaTypHBIH PEKUM B 30HE KaTalu3a,
0COOEHHOCTH KOHCTPYKIIMH

Moay.s 2. [Ipon3Boactso
HEOPraHUYECKUX KUCIIOT

TexHomOTHS a30THOW KHUCIIOTHI: pa30aBJIeHHAs a30THAs KHUCIIOTA;
(DU3UKO-XMMHYECKHE OCHOBBI TPOU3BOJCTBA a30THOM KHCIOTHI.
KaranuzaTopbl OKUCICHHS aMMHUaKa.

CoBpeMeHHbIE KPYMHOTOHHaXXHbIE Mpou3BoJcTBa (cxema AK-
72M); KOHLIEHTpHpPOBaHHAsI a30THAsl KUCIIOTA.

TexHONmoruss CEpHOW KHUCIOTHI: 3HAYEHUE CEPHOM KHCIOTHI B
HApOJHOM XO3SICTBE; CBIPbE JISI TOJYYEHUS] CEPHOM KHUCIIOTHI;
MPOU3BOJCTBO CEPHUCTOTO Trasza; O4YMCTKA M CyIlIKa rasa,
MOCTYIAIOIIETO0 B KOHTAaKTHOE OTIEICHUE; (PU3UKO-XUMUUYECKHE
OCHOBBI KOHTAKTHOTO OKHCJICHUSI JUOKCHJA CEpbl, KaTaau3aTophbl
nporuecca.

[TpoMbIIIeHHBIE CXEMBbl KOHTAKTHOTO Yy37a; abcopOlus CEepHOro




aHTUAPUAA; TPOMBINUICHHBIE CXEMbl POW3BOJCTBA  CEPHOU
KHCIIOTBI;  DKOJIOTUYECKHE TMPOOIEeMBI — CHOCOOBI  OYHCTKHU
OTXOJISIIIUX T'a30B.

docdopoconepixkaiiee Chipbe 1 METOBI €0 MepepaboTKH.
[Tonyuenue dhochopa u Tepmuueckoit HochHopHOM KUCIIOT.
[onmy4yenne 3kcTpakuoHHON (HOCHOPHOI KUCIOTHI, XUMH3M
mporiecca; TeXHOJIOrHYecKas cxema nmpousBoactea DDK.

Monayas 3. [Ipou3BoicTBO
IIea04eii, COIbI U COJICH.

Heopranuueckue menoyu U UX NPUMEHEHUE B JPYTHX OTPACIAX
npoMBIIIIEHHOCTH. CIocoObl U OCHOBHBIE CTaJUM IPOU3BOCTBA
KaJIbIIMHUPOBAaHHON COJbl. AMMHAYHBIM CIIOCOO NMPOU3BOJACTBA U
MyTH ero uHreHcupukauuu. [IpuHuunuanpHas cxema Ipou3BOJICTBA
KaJIbLIMHUPOBAHHOU coabl. IIpon3BoaCTBO X10pa U BOAOPOA.
IIpon3BOACTBO MU3BECTH M JUOKCHA YIJIEPOJa.

Mopayas 4. TexHonorus
MUHEPAJIBHBIX YA0OpEHU

ArpoTexXHHYECKOE 3HAYEHUE MUHEPAIBHBIX yIa00peHuii;
ACCOPTUMEHT U  KJIACCH(PUKAIMSA MHUHEPAIbHBIX  YJAOOpPECHHIA.
A3zoTHble ynOOpeHHUs: aMMUayHas CEJIUTpa, XMMHU3M U OCHOBHBIE
CTaJluy MPOU3BOJCTBA; TEXHOJOTNYECKAs! CXEMa C MCIIOJIb30BaHUEM
TEIUIA PEAKUU HEUTpaJIN3aLuHU.

Kapbamupn, ontumManbHble YCIOBHS IMPOU3BOJACTBA, OCHOBHBIE
CTaJlM TPOU3BOACTBA; METOIbl YTWJIN3ALMKU Ia30B JUCTHIUILNY;
TEXHOJOTHMYECKast CXeMa C MOJIHBIM KUIKOCTHBIM PELUKIIOM.
®ocdopusie ynodpenus. @ocoputnas myka. [IpocToit u aBoitHOM
cyneppocdarbl, METOAbl MX MPOU3BOJCTBA; TEXHOJIOTHYECKHE
CXEMBbI IOJYUYEHUs U TPaHyssIIHUU cynepdocdaTos.

Kanuiinple ynoOpeHusi: KaluiHOE CBIphE M CHOCOOBI  €ro
nepepaboTKM; TaTyprU4ecKuii Crocod MNPOM3BOJCTBA XJIOpHUAA
KaJusl; KOMIUIEKCHasI mepepadoTKa KaIUWHBIX PY/.

Komnnekcubie (KVY) u cinoxHble yno0peHus, METOIbl MPOU3BOJICTBA
KYVY; nonyuenue KV Ha ocHoBe GpocopHOI KUCIOTHI, TPOU3BOJICTBO
y100peHui Ha OCHOBE a30THOKHUCIIOTO pa3ioxkeHus ¢pochaTos.




7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
8 I1IK-1.1, 1.2, 1.3 KontponbHbIe 3a1aun

Otuer o naboparopHoii pabore
Bormpocsr k 3x3ameny Ne 1-42

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. Pacuernble 331a9n Ha OPAaKTHUECKUX 3aHSTUIX
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH
Tema TexHOIOTHMH HEOPraHMYECKHUX BEIIECTB CBA3aHHOTO a30Ta.

Bapuant 1

3amanne 1. OmnpenenuTe KOHLEHTPAIMIO aMMHaKa Ha BXOJI€ B KOHTAKTHBIA ammapar, €cCliu
YMEHBIIICHHE 00beMa B pe3yibTare peakuuu coctabisieT 0,9. KoHneHTpanus aMmMuaka Ha BBIXOJIE
cocraBisieT 16% (1o o0bemy).

Bapuanr 2

3ananue 1. PaccumTaiiTe coctaB cMHTE3-Ta3a Ha BBIXOJE U3 KOJIOHHBI CHHTE3a aMMHUaKa, €CIIN
KOHIICHTpaIlis aMMHaKa Ha BXoJie B KOJIOHHY 2% (1o o0vemy). Pacuer Bectn Ha 100 kMoub rasa.
YmMmensblienne oobema BeneacTsue peakuuu J1Y=0,89.

Bapuanr 3
3ananue 1. Beipazure coctaB SKBUMOJIEKYJISIPHONH CMECH a30Ta U BOJOpOJa: a) MoJb/JI; O) B
HPOIIEHTaX [0 Macce; B) B MPOLIEHTAX 110 00bEMY.

Tema TexHom0rNA a30THON KUCIIOTHI

Bapmuanr 1

3amanue 1. Ha mpom3BoacTBO a30THOH KmcimoTsl momgaercs 1,18-10%kr ammuaxa, 3,63-10% kr
kucinopona, 11,30-10* kr asora B wac. OmpejenuTe COCTaB aMMHA4YHO-BO3AYLIHOM cMecu B
nporeHTax (1o oobemy).

Bapmuanr 2

Bamanue 1. Ha oxucnmemme moctymaer 26 000 Mm% cyxoif aMMHayHO-BO3IYNIHOH cMecH,
comepxamieii 8% NHs (mo ob6wemy). Crenens mpepamenuss NH3 B NO 0,98. Omnpenenute
MOBBILIEHUE TEMIIEPATYpPHI 332 CUET PEAKLMU OKUCIECHMsI. DHTAIBINS PEaKIMK oKucieHus 10 NO =
—226,45 xJIx/mons NH3. Cpennsist ynenbHas TEIUIOEMKOCTh HUTPO3HOTO Ta3a 32,34 kJk/(kmMoib-

K).

Bapuanr 3

3aganue 1. Onpenenure TeMIeparypy, pa3BUBaEMyl0 B KOHTAKTHOM armapare OKHCICHUS
aMMuaka, 10 CieyIoIMM JaHHbIM. B anmapar noctynaer 30000 m® aMMuadH0-BO3AyIIHOM cMecH,
conepxkanieit 10% (mo o6bemy) ammuaka, Harpetod ao 573 K (300 °C). CreneHb OKHCIEHUS



ammuaka 0,96. DHransnus peakiun okuciaeHus 10 NO = —226450 [Ix/kmoinb. CpenHsis yaenbHas
TEIJIOEMKOCTh Ta30BOM cMecu 10 peakuuu 29,74 xJx/(kmonb-14), mocne peakuuu 32,34 xJx/
(xmoube K).

Tema TexHOIOTHA CEPHOM KUCIOTHI

Bapmuanr 1
3ananue 1. Ha cknane umeercs 18%-nblii oneyM. CKOJIBKO TaKOI'O 0J€yMa COOTBETCTBYET 5 T
94%-noti kucnoth? (4.5 T oneyma)

3aganue 2. Onpenenure KOIUYECTBO TEIUIOTHI, BRIJCIAIONIEECS MpU oOxure | T KoimdenaHa,
conepskaniero 38% cepsl, ecnu creneHb Boiropanus cepbl 0,96. A Hresz = - 3413,2 xJIx/MOIb.
(5226x10° xJI%)

Bapuanr 2
3ananue 1. Cxonbko 18%-noro oneyma u okcuaa (VI) HyxHo mas npurotosnenust 1 T 24%-
Horo osieyma? (927 kr oneyma u 73 kr SO3z)

3amanue 2. CKOJIBKO TEIUIOTHI BBIACISCTCS MPH KOHJICHCAMU | T CEpHOW KHCIOTHI, €CIN
H2SO04(r)—H2S04 (k) + 50,28 x/{x/Momnb. (512204 xIx)

Bapuant 3
3amanue 1. B cmecurens noctymaer 1000 kr oneyma, coaepxariero 20% SOz(cBoa.) u 500 xr
90%-noii mo macce H2SO4. KakoBa koHIIeHTpanus mnoixydeHHoi cmecu (B %) mo macce? (99,67%)

3aganue 2. Omnpeznenute KOJUYECTBO TEIUIOTHI, KOTOPOE BBLAEISAETCS HPU MOIJIOMIEHUU
napamu Boabl 1 kr okcuaa cepol (VI). Ternorta o6pazoanus H2SO4
Q= 175,2 xIxx/monb. (1562,35 xJIx/kr).

Tema TexHOIOTHS 3KCTPAKIUOHHON (OCPOPHON KUCIOTHI

Bapuanr 1

3ananue 1. OnpenenuTh BBIXOJ MYJIbIIbI, KOJTMYECTBO KUAKOW (a3bl B MyNbIe U KOJTUMYECTBO
pactBopa pa30aBiieHHs] TPU CEPHOKUCIOTHOM HIKcTpakiumu (ocdopuoit kucimorsl w3 100 xr
amaTUTOBOTO KOHIIEHTpaTa, eclii MaccoBoe oTHomeHue JK/T myneisl paBHO 2,5/1, TUIICOBOE YKCIIO
paBHO 1,6, a KOJTMYECTBO BELIECTB, BHIIEISAIONINXCSA B ra3oByI0 a3y, paBHO 5 KI' U pacxo]| CepHOI
KHUCTIOTHI (B HaType) coctasnuser 117,9 kr.

Bapmuanr 2

3ananue 1. OmnpenenuTh KpaTHOCTh HUPKYJSIUU MYJbIBI U KOJMYECTBO CEPHON KUCIOTHI,
MOCTyMaloned B TOCIHEIHUM M TMPEANOCIeAHUN HKCTPAKTOphl OaTapeiHON CHCTEMBI TNpHU
CEPHOKUCIIOTHOM AKCTpaKkuK (HOCPOPHON KUCIOTHI U3 allaTUTOBOIO KOHILIEHTPATa, COAEPIKAIETro
51,5% CaO. Konuentpamus SOs B kuakoil ¢asze mocieaHero skcTpakropa 2,5% U 1epBOro
skcTpakTopa 0,5%; otHomenue B mynbne XK/T = 2,5/1, BbIXoJ NpOoAyKIIMOHHON MYJIbIIbI COCTABISET
560 kr Ha 100 Kr anatuToBOTO KOHILIEHTpAaTa.

Bapuanr 3

3amanne 1. OnpenenuTs KOJIUYECTBO PacTBOpa pa30aBlieHUs] U MUPKYIUpPYyomien mynsnsl Ha 1000
KI' pa3jaraéMoro amaTUTOBOIO KOHIIEHTpaTa, cojaepskamiero 3% d¢Topa, ecau pacxon 93%-noii
H>SO4 paBen 978,5 kr; runicoBoe uuncio 1,6; otHomenue B myibiie JXK/T = 3/1; crenenp BblaeIeHUS
¢dTopa B razoByro a3y 20% OT KOTUYECTBA €r0 B CHIPbE; KPATHOCTh LUPKYJISIIIUU MYJIbIIbI paBHa 6 :



1, a KoIMuYecTBO MCHapuUBIIEICS BOJABI B AKCTpakTope cocraBiser 262 kr Ha 1000 kr amarura.

Kpurepum ouenku:

- OIICHKA «3aYTEHOY» BBICTABJISACTCS CTYACHTY, €CJIM 3aj1a4a pellieHa U AOMYIIeHbl He3HAUYNTEIbHBIC
OIINOKH;

- OIIEHKAa «HE 3a4TEeHO» BBICTABIACTCS CTYJACHTY, €CIM 3ajlada HepelieHa WM pelieHa
HENPABHUIIBHO.

71.2.2. TectupoBanue

(HaumenosaHue OYEeHOUHO20 cpeOCcmea)

TunoBble NpuMepbI 3aJaHNIH
Tema TexHomornsa CBI3aHHOI'O a30Ta

[Tpumepsr:
1. CoipbeM Juisl TOJTY4EHHUSI IPOTYKTOB B a30THOM MPOMBIIIJIEHHOCTH SIBJISIETCS:
A - npupoHbIi ra3, HedTh, yIiu;
b - a3zor u BO#opoz;
B - atmocdepHblif BO3yX U IPUPOAHBIIL ras;
' - aTmMocdepHBIii BO3AYX U pa3IMyHbIe BUIbI TOIIHBA.

2. VctouHnKamMu ChIpbs 115 onydenus cuates-raza (CO + Hy) ssisrores:
A -TBepJ0€ TOILIMBO, JKUIKUE YIIIEBOAOPObL, IPUPOIHBIH ras;
b - xokc, HepTh, yriu;
B - mazyr, Hadra, yriy;
I' - TeIMOBEIE Ta3bI, CaXka;

3. [TapoBast KOHBepcHsl MPUPOAHOIO r'a3a MPOTEKAET MIPH TEMIIEpaType:

A -550°C ;
b - 1100°C;
B - 800°C.

I - 800°C npu atmocdeprnom aasnenuu, 1100°C npu gasnenun 3MIla

4. YUtoObl NOMy4yuTh CUHTE3-Ta3 )i cuHTe3a ammuaka (75% Hz u 25% N2) npoBoasT:
A - TapOKUCIIOPOIHYIO KOHBEPCHUIO IPUPOIHOTO rasa;
b - mapokuciopoaBo3IynIHy0 KOHBEPCHIO IPUPOIHOTO Ta3a;
B - mapoByro KOHBEpCHIO TPUPOHOTO Ta3a;
' -yriekncinoTHy0 KOHBEPCHIO IIPUPOTHOTO Tra3a.

5. KaraimmzaTopamMu KOHBEpCHM METaHa CIIyKart:
A -OKCHJIBI JKeNe3a U XpoMa;
b - HEKeNeBbIe KaTaIM3aTOPhl Ha HOCUTEIIE;
B - cynpduas HuKens u MonudeHa;
I' - )xene3HbIe KaTaIU3aTOPhl HA HOCHTEJIC.

Tema IIpon3BOACTBO CEpHOMN KUCIOTHI

1. CpipbeM 17151 MPOU3BOACTBA CEPHOW KUCIOTHI CITYXKHUT:
A - mpupoaHbIN Ta3, He(Th, CEPOCOAEPIKAIINE YIIIH;



b -TonouHnsle ra3el, IPUPOIHBIN I'a3, CAMOPOIHAS CEpa;
B - >xene3HbIl Kon4enaH, dJ€MEHTapHas cepa;
I' - xene3HbIi Ko4enaH, dJIEMEHTapHas cepa, CEpOBOIOPO.

2. XuMHUeCKas cXeMa IIPOU3BOJICTBA CEPHOM KUCIIOTHI U3 KOJTYECIaHa BKIIIOYACT CTa IHH:
A -o0xwr Kouenana, karanurudeckoe okucineHue SOz, abcopouus SOz Bo0M;
b -moaroroBka ceIpbsi; 00KUT KOIYEAaHa, OYMCTKA MEYHOI0 ra3a, KaTaauTHaeckoe okucienue SO2,
abcopouus SOgz;
B -moaroroBka ChIphs; OOKHUT KOJT4edaHa, OXJIaXIECHHE IEYHOrO ras3a, OYMCTKAa IICYHOrO Trasa,
karanutuueckoe okucienue SO,, abcopobuus SOz BO0i;
[' - mMoAroTOBKa CHIPHS; OKHCICHHE CEPOBOAOPOJAA, OYMCTKA IEYHOTO TIa3a, KaTaJIuTHYECKOE
okucienue SOz, adbcopoumst SO3 BoOM;

3. CxopocThb mporiecca 00Kura KojideaHa 3aBUCHT:
A - OT TeMmepaTrypbl, JUCIEPCHOCTH KOJIYETaHa, KOHIICHTPAIUK IUCYJIb(HIa B KOTYCTAHE U
KOHIICHTPALIMH KHCIIOPOa B BO3AYXE;
b - oT Temnieparyphbl, JUCIIEPCHOCTH KOJTYeIaHa, KOHCTPYKIIUH T1CYH;
B - or Temmeparyphl, KOHIIGHTpaMH IUCYIb(UIa B KOJTYETaHE M KOHIICHTPAIMH KUCIOpOoJa B

BO3YyXC€.
I'-or AUCIICPCHOCTH KOJIYCAaHa, KOHCTPYKIHHU II€YH, OT TCMIICPATYPhI, AUCIICPCHOCTHU KOJIUCAAHA,

4. CKOpOCTb OKUCIUTENBHOTO 00KUTa ONPENETSAETCS YPABHEHUEM:
A - U =Kk*V*AC;
b- U=k*F*AC;
B - U = k*(V1—-V2)*AC;
I'-U =k*(F1-F2)*AC

5. O0XHroBbIi ra3 J0JKeH OBITh OYMIIEH OT:
A - YIJIeKHCIIoro ra3a u mbliy;
b -nibuH, CEpHOKUCIOTHOIO TyMaHa, COEAUHEHNUN MBIIIbSAKA U CEIICHA;
B -yrmekucnoro rasa, cepoBoIOpOAa, MBUIA, CEPHOKUCIOTHOIO TyMaHa, COCJUHCHUM MBIIIbSIKA U
CeJIcHa;
I' - nbUIM ¥ CEPHOKUCIIOTHOTO TyMaHa.

Tema IIpou3BoJACTBO a30THBIE Y00pEHUS

IIpumepsr:
1. A30THBIC YIOOpEHUS TIOIPA3ICTSIOTCS Ha!
A - aMMHauyHble, aMMOHUWHBIE U aMUJIHBIE;
b - cenutpsl, ammodocsl 1 kKapOaMu;
B - ammunauHble, aMMOHMIHBIE, HUTPATHBIE U AMUIHBIE.

2. CoIpbeM ISl MPOU3BOICTBA AaMMHUAYHBIX, AMMOHHIHBIX U aMUIHBIX YIOOPEHUI SIBISIETCS:
A - a30THas KUCJI0Ta U €€ COJIH,
b - a3oTHas, a3oTuCTast KUCIOTHI M UX COJIU;
B - a30THBIE KUCIIOTHI 1 aMMHAK;
I' - ammuak.
3. K uncny a30THBIX y10OpEeHUI OTHOCSTCS:
A - KNO3, Ca(NO3)2, Cu(NO3)2, (NH2).CO;
b - KNO3, (NH4)2S04, NH4NO3, K2SOs.



B - (NH4)2S04, NH40H, NH4NO3, (NH2)2CO, (NH4)3PO4, NHsH2PO4;

4. Buonornyeckast pojib a30Ta 3aKJIH0YACTCS B TOM, YTO:
A - a30T BXOJIUT B COCTaB OCJIKOB U XJIOpo(huiLIa;
b - a30T HE0OXOAUM TSI OPTaHOB JBIXAHUS;
B - a30T BX0AUT B COCTaB KPOBHU;
I' - a30T BXOUT B COCTaB KOCTHOM U MBIIIICUHOM TKAHCH.

5. K aMmuHBIM yI0OpEHHUSIM OTHOCST:
A - coenunenus, cogepxkamue rpymny NH2';
b - coenunenus, conepxaniue rpymmy NHs™;
B - cMemanHble yno0peHus, conepkaiiue kapoamMu;
I - coequnenust, conepkaiue rpynmny NH

Tema [IpousBocTBO PochopHBIX yHoOpeHUs
IIpumepsl

1. Haubonsiee conepxkanne P2Os HaxoauTcs B
A — dpocmyke;
b — nmpoctom cynepdocdare;
B — nBoitnom cynepdocdare;
I' — npenunurare.
2. Jlns paznoxxenust GocGOpUTOB HE UCTIOTB3YETCS B YUCTOM BUJE KUCIOTA
A — cepHasi;
b — dpocdopnas;
B — comsnas;
I' — a3oTHas.

3. IBoiiHoii cynepdocdar sBisercs yao0peHuem
A — MHOTOKOMITOHEHTHBIM;
b — mpocThiMm;
B — ypaBHOBemICHHBIM;
I" — n1BOMHEBIM.

4. HauOonee JUIMTENBHBIM CPOKOM JCHCTBUS 00J1aAaeT yaoOpeHue
A — nBoitHOM cyniepdocdar;
b - pocmyka;
B — npenunurar;
I' - mpocroit cynepdocdar

5. Tepmmuueckoe oborarmienne GpochopuToB HAMPaBICHO HA
A- BBITOpaHUS OPTaHMYECKUX BEIICCTB;
b- ynanenue kapOoHATOB,;
B — ynanenue kapOOHATOB M BHITOPAaHUE OPTAHMYECKHUX BEIIECTB;
I' — ynanenue ¢ropa.
Tema IIpou3BOACTBO CIOXKHBIX YIOOpEeHHUs

ITpumepsl

6. MunepaibHbIe YI0OpEHUS - 3TO



A — opranuydeckue yaoopeHus;
b — GakTepuanpHbIC YIOOpEHUS;
B — nckycctBennsie y1o0peHus;
' — TBepubIe ynoOpeHusl.

K MI/IKpoy,Z[O6peHI/IHM HE€ OTHOCATCA COCANHCHUA

A — menu;

b — cBuHIIA;

B — mapranna;

I' — 6opa.

B aMMOHMITHBIX yI0OpEHUSIX a30T MPUCYTCTBYET B BUJIC
A — NHs;

b - NH2;

B — NH4";

I' -NOs~

KommuiekcHbIM y10OpeHneM sBiIseTCs
A —cynbdaT Kanus;

b — xanuiinas cenutpa;

B— amMmuaunas cenutpa;

I — XT0pUCTBIN KaWA.

. OCHOBHBIM KJIMHHBIM yJI0OOpEHUEM SIBIISETCS
A — CHUJIEBUHUT;
b — cynbdar kanus;
B — xapHamur;
I' — XJIOpUCTBIN KaJIUH.

Kpurepun onenkn:
- OLIEHKA «3aYTE€HO)» BBICTABIISIETCS CTY/IEHTY, €CJIM KOJIMYECTBO MPaBUIBHBIX OTBETOB Oosee 60%;

- OLICHKA «HEC 3a4YTCHO» BBICTABIACTCA CTYACHTY, €CJIN KOJIMYCCTBO IMMPABUJIBHBIX OTBETOB MCHEC

60%.

71.2.2. KoHTponpHBIE 3a1a4M 110 1a00paTOPHBIM paboTam

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsl 3a1aHUI
Tema OmnpenesieHUE BOJBI B ChITyYEM MaTepuale
Bapmuanr 1
3amanwue 1. JlaH cocTaB MarHe3uTa Ha BIIaKHOE BemectBo, Mac. %: SiO2— 0,07; Fe2Os3— 0,02;
MgO — 40,20; CaO — 0,37; IIIIII- 53,10; H20 — 6,24. TpeOyercs mepecynuTarb COCTaB MarHe3uTa

Ha CyXO0€ BCIICCTBO.

Bapuanr 2



3anmanue 1. [lan cocTaB KaojMHA Ha CyXxoe BelmiecTBo, Mac. %: SiO— 43,95; Al,Oz— 39,18;
Fe,Os— 0,45; CaO — 1,50; MgO — 0,62; IIIIII- 14,30. Bnaxxunocts 1%. TpeOyercs mepecuuTaTh
COCTaB KaoJIMHA Ha BJIAXKHOE BEIIECTBO.

Bapuanr 3

3aganue 1. Onpenenuts Maccy ChIPhEBOM CMECH BIAXXHOCTBIO 19%, mo-yueHHON (uibTp-
npeccoBanueM 5000 Kr cbIpp€BOro NUIAMa BIAXKHOCTHIO 38%.
Bapmuanr 4

3amanue 1. U3Becten cocrtaB ¢dappopoBoli Macchl HAa BIIAXXHOE BemecTBO, Mac. %: SiO—
53,4; Al,03— 20,25; Fe203— 0,65; MgO — 0,21; CaO —0,79; Na>0O + KO- 3,75; TIIIII- 6,5; H20 —
14,45. Tpebyercs nmepecuntath coctaB (hapPopoBOil MACCHI HA CYXO€ BEIIECTRO.
Bapmuanrt 5

3ananue 1. Jlan cocTaB CHIpHEBOM CMeCH IS MOJIyYEHHUs MOPTIAAHALIEMEHTHOTO KIIMHKepa Ha
cyxoe BemiectBo, mac. %: SiOx— 14,50; AlOz— 3,72; FeoO3— 2,59; CaO — 43,61; MgO — 0,72;
SOz~ 0,21; TITIII- 34,65. TpeOyeTcst mepecynTaTh COCTaB CHIPHEBOI CMECH Ha BIAXKHOE BEIIECTBO

(W = 20%).

Tema OnpeneneHHe KOHOCHTpAIUKW KHCJIOTBI IO €€ IIJIOTHOCTH W MNPUIOTOBJIICHHUE PACTBOPOB
KHCJIOTBI SaﬂaHHOﬁ IIJIOTHOCTHU

Bapmuanr 1

3aganue 1. CKONBKO HYKHO B3ATh KYMOPOCHOTO Macia KoHueHTpaiuend 96% H2SOs u cepHoit
KHCTOTHl KoHIeHTpanued 64% H>SO4, uTo0br momyuuts 2800 Kr KUCIOTHI, coaepxameid 92%
H2SOs4 .

Bapmuanr 2

3aganue 1. TpeOyercs monyuyuTh KaIUHHYIO YAOOpPUTENbHYIO coiib ¢ conepxanueM 30% K20
NyTeM CMEIICHUsI XJIOpucToro kKamusi ¢ coxaepxanuem 92% KCl ¢ cuiabBHHUTOM, B KOTOPOM
conepxwurcs 22% KCI.

Bapuanr 3

3ananue 1. Ckonbko rpaMMoB 40%-HOTro pacTBOpa a30THOW KUCIIOTHI HY>KHO MpHOaBuTh K 120 T
5%-Horo pacTBOpa a30THOM KUCIOTHI, 4TOOBI 00pazoBaiics 20% pactBop?

Bapmuanr 4
3amanne 1. Kakoa OyaeT MaccoBasi 107151 @30THOM KHUCTOTHI B pacTBope, eciu kK 40 mit 96%-Horo

pactBopa HNOs (tutotHOCTS 1,5 /™M) npuuts 30 mut 48%-Horo pactBopa HNO3 (mmotHoCTs 1,3
r/™Mi)?



Bapmuanr S

3amanue 1. Omnpenenure Mmaccy pactBopa NaxCOsz 10%-ii KOHIEHTpaMu M Maccy CyXOro
kpuctamtoruapara Na,COz*10H20, koTopble HY)XKHO B3sATh Il npuroToBieHus 540 r pacTBopa
15%-i1 KOHIIEHTPALIHH.

Kpurepun onenkn:

- - OIICHKA «3aYTCHO» BBICTABJISACTCS CTYACHTY, €CIIH 3a/iaya PEIIcHa U JOMYIICHBI
HE3HAYUTEIbHBIE OLINOKH;

- - OLICHKA «HE 3a4TEHO» BBICTABJISACTCS CTYJCHTY, €CIIM 3aja4a He PElICHa WM pelieHa
HENPABHUILHO.

TeMbl MUCbMEHHBIX paﬁoT
ITuceMeHHbIC pa6OTbI y‘le6HBIM IJIaHOM HE MMPCAYCMOTPCHBI.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 8

Ne

/i Bonpocs! k 3k3amMeHy

1 XapakTepucTuka M Kiaccu(UKaluus XUMHUYECKOro ChIpbsi. OCHOBHBIE CBIPbEBbIE
VCTOYHHUKH B TEXHOJIOTHH HEOPTaHMYECKUX BEIIECTB

2 | IlpuHuunuanpHas TEXHOJIOTHYECKas cxeMa OJI0Ka pa3/ieieHus Bo31yxa

3 | OU3MKO-XMMHUYECKUE OCHOBBI KOHBEPCHH METaHa.

4 | IlpyHuMnuanpHas TEXHOIOTHYECKas CXeMa JIBYXCTYIIeHb4aToW KOHBEPCUHM METaHa

5 | [IpuHIMOMaTBHAs TEXHOIOTHYECKAsk cXeMa CEPOOYMCTKHI MMPUPOJTHOTO ra3a

6 | OuU3MKO-XMMHUYECKHE OCHOBBI KOHBEPCHH OKCHJIA YTIIEpoIa

7 PaznuuHble ciocoObl KOHBEPCUM OKCHJIA YTIIepoJia.

8 | [IpuHIMIIHATEHAS TEXHOJIOTUYECKAs CXeMa JIBYXCTYIIEHbYaTOW KOHBEPCHS OKCH/IA
yriepoja.

9 | CnocoObl OYMCTKH KOHBEPTHPOBAHHOTO ra3a OT OKCHAA U IMOKCHJIA YTIIepoa.

10 | KonBepcuoHHbIEe CIOCOOB! NOIYYEHUsI a30TOBOJJOPOJTHON CMECH

11 | ®u3nKo-XxMMHUYECKHE OCHOBHI MPOIIECCa CHHTE3a aMMHaKa

12 | [IpuHnmnuagbHasi TEXHOJOTHYECKAsi CXeMa CHHTE3a aMMHaKa

13 | ®u3uKo-xMMHUYECKHE OCHOBBI OKHCIICHHS aMMHaKa

14 | ®us3uKo-XxMMUYECKHE OCHOBBI IPOIECCA MOJIYYEHUS a30THOW KHCIIOTHI.

15 | OcHOBHBIE CTa UM TPOU3BOICTBA A30THON KUCIIOTHI

16 | XapakrepucTHKka CEpHOW KHUCIIOTHI U CHIPE JIUIS €€ MPOU3BOJICTBA

17 | ®u3uko-xMMHYECKHE OCHOBBI Ipoliecca a0COOPIIMHU B TEXHOJIOTUU CEPHOM KHCIOTHI

18 | TexHoMOTHs MPOU3BOACTBA CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM

19 | AMMuauHBIH c1TOCOO MPON3BOACTBA KAIBIIMHUPOBAHHOM COJIBI

20 | ®ocartHoe coipbe. Buabl. Ero moaroroska.

21 | omyuenne dhocdopa AMEKTPOTEPMUIECKUM CIIOCOOOM.

22 | llonyuenue TepMuueckoil hocopHOI KHUCIOTHI

23 | [Ipon3BOACTBO AKCTPAKIIMOHHOW (POCHOPHON KHUCIOTHI CEPHOKUCIOTHBIM pa3ioKEeHUEM
npupoJHbIX ocharTon

24 | CpotictBa pochopa u ero coequnenwuii. [Ipumenenne dhocdopa u pocharos.

25 | DHeproTexHoloruyeckas cxema Mpou3BOICTBA aMMHUaKa C peKynepalnueil SHepriuu CTaIui
MOJIy4YEHHUs] CHHTE3-Ta3a

26 | MunepanpHbie ynoopenus. Ux knaccuduranms. ArpoxuMudeckas 3PQPEeKTHBHOCTb

27 | CpaBHHTEIbHAS XapaKTEPUCTHUKA A30THBIX YA0OpEHHH

28 | XapaktepucTuka u 00JaCTH MPUMEHEHUS] aMMHUAYHOU CEUTPHI

29 | IpuHuunuagbHasi TEXHOJOTHYECKAsi CXeMa MpoIecca CHHTE3a aMMHAYHOM CeJTUTPHI

30 | Ilpom3BoacTBO KapOamuga. XapakTepucTuka KapOammma. OOmacTd TpUMEHEHUS,
TpeOOBaHUS K KAUECTBY CBIPbSL.

32 | IlpuHnunuanpHas TEXHOJOTHYECKAsl CXema MPOU3BOJICTBA KapOaMmia

32 | Buasl hochopubix ynodbpennii. Docmyka

33 | ®u3uKo-XUMHUYECKHE OCHOBBI IIpoIlecca noxydeHus cynepdocdara.

34 | IlpuHnunuanbHas TEXHOJIOTHYECKas cXxema nmojydeHus cynepdocdara

35 | ®U3MKO-XMMHUYECKHE OCHOBBI OJTY4YEHUs IBOIHOTO cynepdocdara

36 | CepHOKHCIIOTHOE pa3JIoKeHUE MPUPOAHBIX hochaToB




Ne
Bonpocs! k 3k3amMeHy
n/n
37 | llpuHuunuanbHas TEXHOJIOTHYECKAas CXeMa MOJy4YeHHsI IPEIUIUTATa
38 | IlpuHnunuanbpHas TEXHOJIOTHYECKAst CXeMa MOyIeHHsI aMModoca
39 | AzotHO-KHCIIOTHas niepepadoTka hocdaros.
40 | TIpon3BOACTBO KOMIUIEKCHBIX MHHEPAIbHBIX YI0OOPEHUH.
41 | Xapakrepuctuka HuTpoammodocku. CBOHCTBA CHIPBS M COMYTCTBYIOMIMX MPOIYKTOB.
42 | Ilpouecc rpanynrpoBaHus B IPOU3BOACTBE MUHEPAIbHBIX yI00pEHHI
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
NpoBe/IeHUs
Cemectp . Kpurtepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arTrecTalnuu
8 DK3aMeH (YCTHO) CraBuTcs B ciiydae IEMOHCTpaIuu

cryneHToM Ooinee 80% 3HaHuUM 1O
npeamery (80  OammoB  mpum
TECTUPOBAHUH), BEPHBIC OTBETHI
Ha 1-2 HOIMOJHUTEILHBIX OTBETOB
o Ouiery

«OTJIIMYHO»

CraBuTCS B CiTy4ae IEMOHCTPAIIUU
crynentoM 60 - 80% 3nanuii mo
npeamery(60-80  OamtoB  mpwu
TECTUPOBAHUU), BEPHBIE OTBETHI
Ha 1-2 JOMOJHUTENHHBIX OTBETOB
1o 6usery

«Xopouro»

CraBuTcs B city4ae A€MOHCTPAIHA
ctyneHToM He MeHee 40% 3HaHui
no mnpeametry(40 OammoB mnpu
TECTUPOBaHUU), 0O€3 OTBETOB Ha
JOTIOTHATEIFHBIE ~ OTBETHI  TI0
ounery

«YOOBJICTBOPUTECIIBHO»

CraBuTcs B CiTy4ae JeMOHCTPAIUN
ctynentoM Menee 40% 3HaHuUM
( 40 GannoB WpU TECTUPOBAHUM)
o mpenMery, Oe3 OTBETOB Ha
JIOTIOJTHUTEIbHBIE  BOTIPOCHI  TIO
ounery

«CHEYOOBJICTBOPUTECIIBHO»




8. YuedHo-MeTOMYecKOe H HH()OPMALIMOHHOE 00ecneyeHue JUCIUTIIUHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MEeTOAHYECKOEe Mocodue,
HaunMeHoBaHHe
NPaKTHKYM, JP.) 3EC
1 | Axmeros T.I. XUMHUYeCcKasi TEXHOJOTHS HEOPTaHUIECKIX 2017
p YyebHoe mmocodue 9BC «Jlanby»
BemecTs. Kuwnra 1
2 AxmetoB T.I'. XUMHUYECKasl TeXHOJIOTHUS HEOPraHUYECKUX 2017
P Y4yebHoe rmocodue OBbC «Jlanby»
BemecTB. Kunra 2
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
KoanuyecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooune, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n METOAHYECKOEe Mocodue,
HaumMmeHnoBaHue
NMPAKTUKYM, JP.) 3EC
3 Nabun A. I1. [TpoK3BOACTBO a30THOM KMCIOTHI VuebHoe mocooue 2013 9BC «Jlaab»
[DnexTpoHHbI pecypc] : yueb. mocodue /
4 IIpoxodnes B. 10. OCHOBBI IIPOEKTUPOBAHUS [IPOU3BOJICTB 2015
pokog p p P A VYuebHoe mocobue 9BC «Jlaapy»
HEOPTaHWYECKUX BEIICCTB
5 | Habun A. I1. CoBpeMeHHBIE POOJIEMbI XUMUIECKON Y4eOHoe mocodue 2011 OBC «Jlanb)
TEXHOJOTHH HEOPTaHNYECKHUX BEIIECTB
6 |- TexHonorus HeEOpraHMYECKHX BELIECTB U Kypc nexuuit 2007 Wurepuer
MUHepaJIbHBIX ynoopenuii. Kypc nekiuii. pecypc.  Pexum
JIOCTyTIA:
window.edu.ru >
resource/064/480
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8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
CUCTEM
- TeopeTHueckue 0OCHOBbI XUMHY€CKOI TE€XHOJIOTHH

KypHan myOnuKyeT cOOOMICHHS O HOBBIX TEXHOJOTHMUECKHX IPOIECCax B 00padaThIBAIOIICH
NPOMBIIIJICHHOCTH C TOYKHM 3peHHs (hyHIamMeHTanbHOH Haykd. CTaTbu B JKypHale IOCBSIICHBI
OCHOBaM TEIJIOMaccOOOMeHa, TpoIieccaM pasJieieHus, MeX(a3HbIM SBICHHUSM, TCYCHUIO CHITYYHX
MaTepHaoB, OMOTEXHOJIOTUH, ONTUMHU3ALUH, ABTOMATH3AIMK U YIIPABJICHUIO, SKOHOMHUH YHEPIHUH,
METAJUIOB M CHIPhs, 3alUTE OKPYXKAMIIEH Cpeibl W CMEXKHbIM TemaMm. KypHaa BXOZUT B
Ilepeuenr BAK u cucremy PHUHIN. [lna 3apeructpupoBaHHBIX Iosb3oBarene Haydnoit
aJIeKTpoHHOM Oubnmorekn (eLibrary) moctymeH momHOTEKCTOBBIM apxuB ¢ 2011 ropja:
http://elibrary.ru/contents.asp?titleid=8244

- WebofScience [DnexkTpoHHBIH pecypc]: MyIbTHIMCUUILIMHApPHAs pedepaTuBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pesxum poctyma: apps.webofknowledge.com. —
3arin. ¢ akpana. — SI3. pyc., aHri.

- Scopus [DnekTpoHHbIH pecypc]: pedepatuBHas 6a3a ganubix. — Netherlands: Elsevier, 2004 —
PesxxuMm poctyna: scopus.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHr.

- Elibrary [DnexkTpoHHbIid pecypc]: Hay4dHas dieKTpoHHas Oubiaunoreka. — Mocksa: HOB, 2000.
— Pexxum nocryma: elibrary.ru. — 3aru. ¢ skpana. — SI3. pyc., aHri.

- SpringerLink [DaexTponHsIit pecypc]: [6a3a mannbix]. — Switzerland: SpringerNature, 1842.
— Pexxum nocryna: link.springer.com. — 3ari. ¢ skpaHna. — 5I3. aHri.

- ScienceDirect [DmexTpoHHBI  pecypcl]: KOJUTCKITHS AIEKTPOHHBIX KHHT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocrtyma: sciencedirect.com. —
3ari. ¢ skpana. — 3. anri.

- 9BC "Jlanup" (mpaBa npunaanexxatr OO0 «3bC JIAHby), norosop Ne 318 ot 22.04.2020
r. ¢ 07.05.2020 1. o 06.05.2021 1., moroBop Ne 452 ot 02.06.2020 1. ¢ 28.07.20 r. mo 27.07.2021 .
(mo ampecy http://www.e.lanbook.com) BkirouaeT B cebsi MOJHOTEKCTOBBIE 3JEKTPOHHBIE BEPCHU
BCEX KHHWT, BBIIICIINX B W3JATEIbCTBE, a TAK)KE KOJUIEKIIMH TOJHOTEKCTOBBIX (hailIoB APYrux
u3JarenbCeTB. B 6a3e mpencTaBieHbl HE TOJNBKO yuyeOHble M3JJaHMs, HO M HayyHas JHUTepaTrypa, a
TaK)Ke CIIOBapH.

- 3BC " IPRbooks" (mpaBa npunamnexar OO0 Komnanus "A# [lu Ap Menua"), moroBop
Ne 468 ot 04.06.2020 r. ¢ 01.08.2020 . mo 01.08.2021 r. (o aagpecy http://www.iprbookshop.ru )-
COJIEP)KUT YYEOHUKH M YydeOHble mOcoOMs, MOHOrpapuu, MIPOU3BOACTBEHHO-IIPAKTHUECKUE,
CIIPaBOYHBIC M3JaHUS, a TAKXKe JETOBYIO JUTEPaTypy JUIsl MPAKTUKYIOMUX crieruanuctoB. B 3bC
BKITIOYECHBI W3JIaHHS 3a TOCIETHHE 5 JIeT MO TYMAaHWUTapHBIM, COIHAIBHBIM M AKOHOMHYECKUM
HayKaM, 110 OCTaJIbHBIM OTPACIISIM 3HaHUA - 3a nocneauue 10 ner.

- 9BC “ZNANIUM.COM?” (mpasa npunaiexxar OO0 “3HAHUYM”), noroBop Ne 464 ot
04.06.2020 r. ¢ 12.08.2020 r. mo 11.08.2021 r. (mo axgpecy http://www.new. znanium.com ). B 6aze
MPEJICTABICHBl HE TOJBKO Y4eOHBIC W3JaHUS, HO W HAay4Has JHTepaTypa, a TakxKe CIOBapH,
CTIPaBOYHUKH.

- IBC “KoncyabTanT cryaenTa” (mpasa npunaiexar OO0 «llomutexpecypc»), J0rOBOP
Ne 603 ot 20.07.2020 r. ¢ 01.09.2020 r. o 31.08.2021 r. (o aapecy http://www.studentlibrary.ru).
IToanucka Ha KOMIUIEKT «APXHUTEKTypa M CTPOUTENBCTBO». oroBop Ne 604 ot 20.07.2020 r. ¢
01.10.2020 r. mo 30.09.2021 r. [Toanucka Ha KOMIUIEKT « DHEPrETUKAY.

- .Hayunas snektponHas OuGnmoreka (mpaBa npuHamiexkar OO0 «PYHDby», norosop Neo
1274 ot 02.12.2019 r.). Ha mmarpopme Hayunoii snekTpoHHON OuOIMOTEKH (TIO agpecy
http://www.elibrary.ru) Bce cTymeHTHI ¥ COTPYJHHKH YHHBEPCHUTETa HMEIOT JIocTyn K 98
MOJTHOTEKCTOBBIM HAYYHBIM JKYpHAJIaM.



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

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (mata, HOMep, CPOK ACHCTBHUA)
1 | Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standard Jorosop Ne 727 ot 20.07.2016r., cpok

JecTBUS - OECCPOUHO

8.5. Onucanue MaTepHaJIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIecca MO TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Nl | MPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
NMOMELIECHUH VISl CAMOCTOATEILHOMN

padoThI 00yuaOIUXcsi (HOMep ayIUTOPHH)
Jlaboparopus "IIponeccoB u AXII". JlaGopaTopHbIe YCTaHOBKH 110 H3yYECHUIO
VYuebHas ayIuTOpUs Ul IPOBEICHUS npoliecca peKTuUKaIuy, mporecca
3aHATUNA CEMUHAPCKOIO THIA. Teruionepenayu (Tpyoda B Tpyoe),
VYuyebHas ayIuTopus Ui KypCOBOTO nabopaTopHasl yCTaHOBKA U1 U3MEPEHUs
IIPOEKTUPOBAHMUSI (BBIIIOJIHEHUS KyPCOBBIX JTaBJIEHMS], CTALIMOHAPHOE Meaua

1 | pabor). 000py10BaHNE, UHTEPAKTUBHAS JI0CKa.
VYyeOHast ay1uTopus AJisi IPOBEICHUS CroJibl y4eHUYECKUE, CTYIbs
IPYNIOBBIX U UHAUBUAYAJIBHBIX yueHnueckue. Meana-obecredyeHue.
KOHCYJIbTAIII
VYuebHas ayIuTOpUs Ui IPOBEIECHUS
3aHATUNA TEKYIIEro KOHTPOJIA U
MIPOMEXYTOUHOM arrectaruu. A -118
JlabopaTopus "BbICOKOMOJIEKYIIPHBIE Cronsl mabopaTopHbie OcTpoBHBIE; CTONBI
COEUHEHUS " nabopaTopHble pucTeHHbIE; CTOIBI
VYyeOHast ay1uTopus AJisi IPOBEICHUS nabopaTopHbIe; MK BHITSKHON; mKad
3aHATUN CEMUHAPCKOIO THUIIA. BeITSDKHOM 150011IB ; Bechl
VYyebHas ay1uTopHs 11 KypCOBOTO ananutudeckue BJIP200 ; cymmnbHbIN
IIPOEKTUPOBAaHMSI (BBIIIOJHEHUS KyPCOBBIX mkad Snol 58/350; cron

5 pabor). BUOPOYCTONYMBBIN ; CTOJ MHChMEHHBIH;
VYuebHas ayIuTOpus Ui IPOBEICHUS mKaQbl 1715 XAMPEAKTUBOB ; TyMOa 1Jist
IPYNIOBBIX U UHAUBHUIYaAJIbHBIX MOCY/bl U XUMPEAKTUBOB ; PETYIISITOP
KOHCYJIbTALIUI HanpspkeHus bI12100; repmocrat UTU4 ;
VYyeOHast ay1uTopus AJisi IPOBEICHUS aBTOKJIAB; MMOJIMMEPHU3ATOP ; IITAaTUB
3aHATHHA TEKYILLETO KOHTPOJIA U 71a00paTOPHBIH ; JOCKA ayAUTOpHAs
MIPOMEXYTOUHOM aTTecTaluu. TpEeXCEeKIMOHHAas; TA0ypeThl
A-220 nabopaTopHbIe ; XMMUYECKas Mocya.

3 | Kommbrotepnsriii kinacc. YueOHast aynutopust | CTomsl Y4YEHUYECKUE, CTYJIbS
JUI IPOBEJICHUS 3aHATUH JIEGKIIMOHHOTO TUMA. | YYEHUUYECKUE, J0CKa ayJIuTOpHAas
VYyeOHas ayIuTOpHS JJIs TPOBEACHUS (memomas), IIK, mpoekrop,  3KpaH

3aHATUI CEMUHAPCKOTO TUMA. YueOHas
ayAUTOpUs 7S IPOBENECHUS 1a00PaTOPHBIX
pabot. YuebHast ayJuTOpus AJisi KypCOBOTO

MIEPEHOCHOM, paboYMii CTOJ, MUCHMEHHBIH
YIJIOBOM CTOJI, TPENOaBar. CToJ.




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

IIPOEKTUPOBaHHUS (BBIIIOJHEHUS KYPCOBBIX
pabot). YueOHast ayiuTOpHs Ul IPOBEACHUS
I'PYNIOBBIX U UHAUBUIYAJIBHBIX
KOHCYJbTaIli YueOHast ayIuTopus IS
IIPOBEJICHUS 3aHATUHN TEKYLIETO KOHTPOJISA U
IIPOMEXYTOUHOM arrectanuu (A-415)

[TomeneHue a1 CaMOCTOSATEIBHON pabOThI
CTYJICHTOB
I'-401

CroJibl y4eHUUYECKHUE, CTYIIbs
yueHnudeckue, I1K ¢ BbIxo1oMm B ceThb
HuTepHer.




