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PABOYASA ITPOT'PAMMA JUCHUIIJINHDBI
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OOKYMEHT NMOANUCAH
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(HaumeHoBaHue OUCYUniuHbol)

110 HaIlIpaBJICHUIO MMOATOTOBKH

18.03.01 XumMuueckas TEXHOJIOT U

HaIpaBJIEHHOCTH (MTPO(HIIB)

XUMHYECKasi TEXHOJIOTHS OpPraHNM4YCCKHUX U HCOPraHNM4YCCKUX BCIICCTB

dopma 00yueHus: OUHAs
I'ox mabopa: 2025
O6mras Tpynoemkocts: 10 E

Pacnpe)leﬂeﬂue YacCoB JUCHHUIIMHBI 110 CEMECTpaM

Cemectp 7 8

dopma KOHTPOJIS 3a4er JK3aMeH Hroro
Buj 3ansarnii
Jlexiun 32 24 56
JIaGopatopHsble 32 36 68
[IpakTnyeckue - - -
PykoBOACTBO: KypcOBBIE PabOThI - - -
[TpoMexxyTodHast aTTecTaIus 0,25 0,35 0,6
KonTaktHas pabota 64,25 60,35 124,6
CamocTosTenbpHas paboTta 43,75 156 199,75
Kontpons - 35,65 35,65
Hroro 108 252 360




PaGouyto nporpammy coctaBui(u):
Houent, k.X.H. bojoTuH A.

(Oondcnocme, yuenoe 36anue, cmenens, Pamunus H.0.)

PenenzupoBanue paboueit mporpaMMbl AUCIUILIHHBL

Vv OtcyTcTBYET

Penensent

(Oonxcnocme, yuenoe 3eanue, cmenets, Pamunus H.0.)

Pabouwas nmporpamma aucuuiuinHel coctaBieHa Ha ocHoBannu ®I'OC BO u yueOHoro rrana
HanpasyieHus noarotToBku 18.03.01 Xumudeckass TEXHOJIOTUS

Cpok neiicTBusi padoueil mporpamMMsbl IMCHUILIMHBI 10 «31» aBrycra 2029 r.

YTBEPXJIEHO

Ha 3acenanuu xadenps
«XHUMHYECKast TEXHOJIOTHS U PECYPCOCOCPEIKESHIE)

(mportoxon 3acenanus Ne 2 ot «23» ceHts10ps 2024 r.).



1. Ieab ocBOEHUS IMCUMIIIUHBI

Llens OCBOGHMS AMCUMIUIMHBI — BOOPYXXHTH CTYJCHTOB 3HAHUSAMHU TEOPETHUYECKUX OCHOB
TEXHOJIOTUM HEOPraHWYECKUX BEIIECTB M TMPAKTUYECKUMHU 3HAHMAMHU  TEXHOJOTHYECKUX
MIPOU3BOJICTB MPOTYKTOB OCHOBHOIM XUMHH ¥ MUHEPAIbHBIX yI0OpEHUH.

3agauu:

1. ChopmupoBaTh 3HaHUS O MPOMYKTaX TEXHOJOTHH HEOPTaHMYECKUX BEIIECTB, 0OIacTen
UX IPUMEHEHHUS.

2. VI3yunTh CHIPHEBBIC NCTOYHUKH JJIS TTOJTyYEHHS TPOAYKTOB HEOPTaHUYECKOM XUMHH.

3. U3yunTh o0mmye 3aKOHOMEPHOCTH M OCHOBHBIE MPUHIIMIIBI TEPEpabOTKH MUHEPATIHLHOTO
CBIPbHSI IS IOJyYCHUSI HEOPTaHMYECKUX BEIIECTB.

4. 3yunTh HU3NKO-XMMHUYECKHE OCHOBBI IPOLIECCOB U MPUHIUITHATBHbBIC TEXHOJIOTUYECKHE

CXCMBbI ITPOU3BOACTBA HCOPIraHMYCCKHUX BCUICCTB

2. Mecto aucuuminnsl B ctpykrype OITOIT BO

Jannass nucuuruinHa oOTHOcUTCS K brnoky 1 (dacte, dopmupyemas ydyaCTHHKAMU
00pa3zoBaTeNIbHBIX OTHOIICHUH ).

Jucuunnuuel, y4eOHbIE Kypcbl, Ha OCBOCHHHM KOTOPBIX Oa3upyercs JaHHas IUCIUILIMHA
(yueOnsblii kypc) — «OO0mas U HeopraHuveckasi Xumus»; «O0mas XuUMUYecKasi TEXHOJIOTHS,
«AHAJINTHYECKAsi XUMHS ¥ (PU3HKO-XMMHUYECKHe MeToAbl aHaiau3a», «[Ipouecchl U anmaparbl
B XHMHYECKOH T€XHOJIOTHH U OHOTEXHOJIOTHH.

JIMCUUIIITMHBI ¥ PAKTHKH, JJIT KOTOPBIX OCBOCHHME JTAHHOW JUCIUIUIMHBI HEOOXOIUMO KakK
npenmectBytomee:  «[Ipou3BoacTBeHHass  mpakTuka — (NPeJAMIVIOMHAsi  MPAKTHKA)»,
«IloaroroBka Kk caade WM caaya rocylapcTBeHHOro sk3amena», «lloaroroBka k mpoueaype

3aIMThI U npoueaypa 3amuTsl BKP».

3. Ilnanupyemble pe3yabTaThl 00yUeHUst

®opmupyeMbie U Nuaukaropsbl
KOHTPOJIUpYyeMble NOCTHIKCHUSI
. IInanupyemMble pe3yabTaThbl 00y4eHHs
KOMIIeTeHIIUH KOMIeTeHI il
(Koa 1 HAUMEHOBAHUE) (K0 1 HAUMEHOBAHHE)

[1K-4 IT1K-4.1. Ymeer npuMeHATh | 3HATH:
Crniocoben COBPEMEHHBIE METO/IbI - OCHOBHBIE 3aKOHOMEPHOCTHU
pa3pabarbIBaTh, MOJIEIIUPOBAHUS (PU3UKO- | XUMHUECKUX MPOIIECCOB;

peaJ'II/I?)OBI)IBaTB nu
yIPaBISATH TPOIECCAMHU B
00J1aCTH TEXHOJIOTHH
HEOPTaHUYECKUX
BCIIIECTB C HpI/IMeHeHI/IeM
COOTBETCTBYIOIIIETO
WHCTPYMEHTapus,

U (HPOBBIX TEXHOJOTHUH,
a TaK)Ke METOJIOB
MOJICTTUPOBAHUSI.

XUMHYCCKUX ITPOLECCOB B
TCXHOJIOTHNH
HCOPTaHNYCCKUX BCIICCTB

- OCHOBHBIE XUMHYECKHUE MIPOU3BOJICTBA;
- OCHOBHBIE IIPUHIIUIIBI OpraHU3aluu
XUMHYECKOTO MPOU3BOJICTBA, €T0
CTPYKTYDY,

- METO/bI ONITUMHU3ALUN XUMHUKO-
TEXHOJIOTMYECKUX IPOLIECCOB C
IIPUMEHEHNUEM SMITUPUYECKHUX

U QU3UKO-XMMHUYECKHX MOJETIeH;

- OCHOBBI TEOPUH IIPOLIECCA B XUMUYECKOM
peakTope, METOLOJIOTUIO UCCIIEI0BAHNS
B3aMMO/ICUCTBHUS MPOLIECCOB U
XUMUYECKUX IIPEBPALLICHU;

- OCHOBHBIE IOHATHUS TEOPUH YIIPABJICHUS
TEXHOJIOTMYECKUMH MIPOLIECCAMU;

YMeTh:
= BBIIIOJIHATH MaTepI/IaJIbHI:IG, TCIIJIOBLIC U
KOHCTPYKTHBHBIC PacuéThl, BLIOUpPATh U




DopmHpyeMbIe H
KOHTPOJIMpYeMble
KOMIIeTeH MM
(Kol ¥ HAMMEHOBAHUE)

Nuaukatopsl

JOCTHKEHUA

KOMIIeTeHI Ui
(K0 1 HAMMEHOBAHUE)

IInanupyemMsble pe3yabTaThbl 00y4eHH

000CHOBBIBAThH PAIlIOHAIEHYIO
TEXHOJIOTUYECKYIO CXeMY MPOHU3BOJICTBA
MPOJIYKTA, OIICHUBATh SKOHOMUYECKYIO H
TEXHOJOTHIECKYI0 3 (HEKTUBHOCTh
MIPOM3BOJICTBA, UCIIOJIH30BATH OCHOBHEIC
XUMHYECKHUE 3aKOHBI, CITPABOYHBIC
JIAHHBIC JUIS PEUICHUS 3a7a4 CHHTE3a
pa3IMYHBIX

COCJIMHECHUH, TPOBOJINTH KAUECTBEHHBIN U
KOJIMYECTBEHHBIN aHAIH3 C IOMOIILIO
XUMHUYECKHX B (PU3UKO-XUMHUCCKUX
METOJIOB.

Baanern:

- METOJaMHU TEXHOJOIMYECKUX PacyETOB
OTIENbHBIX Y3JI0B U JIeTalIei XUMHYECKOTO
000opya0BaHNUS;

- HaBBIKAMU TIPOCKTHPOBAHUS
XUMHUYECKOH annaparypsl;

-METOJJaMM IIPOBeACHUS (PUUKO-
XMMHUYECKOTO aHaJIH3a ChIPhS U
XMUMHUYECKHUX MPOTYKTOB;

-00IMMH TPUHIUTIAMH U
TEXHOJIOTUYECKUMU NPUEMaMU TTOJTyUEHUS
MPOJYKTOB HEOPTAaHUYECKOTO CHHTE3a;

- MeToAaMu aHaiau3a 3(HeKTHBHOCTH
pabOThI XUMHUYECKUX aNIapaToB v
IIPOU3BOJICTB;

- COBPEMEHHON Hay4YHO-TEXHUYECKOU U
naTeHTHo! nHQopmMarueit B o01actu
XUMHH U

XUMUYECKOH TEXHOJIOTHH.

I1K-4.2. Ciocoben
HpOBOI[I/ITI) aHaJIn3
CYIIECTBYIOIINAX
MPOIIECCOB U METO/IOB B
TCXHOJIOTUN
HEOPraHMYECKUX BEIICCTB

3HaTh:

-TEOPETUYECKHE OCHOBBI XUMHUKO-
TEXHOJOTUYECKUX MPOLECCOB;

- HOBBIE IIPOU3BO/ICTBEHHBIE ITPOLECCHI
MOJTYYEeHUSI HEOPTraHUYECKUX MPOTYKTOB;
-METOIBI UCCIEN0BAHUS B 00J1aCTH
XUMHUYECKON TEXHOJIOTHH.

Ymern:

-IPOBOJIUTH TEPMOJUHAMUYECKUHN U
CTAaTUYECKHUI aHATU3bl XUMHUKO-
TEXHOJIOTHYECKUX MPOLIECCOB;

- TOJIB30BAThHCS AUAarpaMMamMu
PacTBOPUMOCTH JJis1 0OOCHOBaHUS
TEXHOJIOTHYECKUX MTapaMeTpOB
MPOIIECCOB MepepadOTKU PACTBOPHUMOTO
MIPUPOJHOTO CHIPHS;

-TPaMOTHO, C YYETOM
TEPMOJIMHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTEMN, a TaKkKe
SKOHOMMYECKHUX M IKOJTOTHYECKHUX
II0Ka3aTesiell IPOBOAUTH ONTHMU3ALUIO




DopmHpyeMbIe H
KOHTPOJIMpYyeMble
KOMIIeTeH U
(Koa 1 HAUMEHOBAHUE)

Nuaukatopsl

JOCTHKEHUA

KOMIIeTeHI Ui
(Ko 1 HaHMEHOBAHMUE)

IInanupyemMsble pe3yabTaThbl 00y4eHH

OCHOBHBIX ITapaMCTPOB
TCXHOJOTHUYCCKOI'O pCXKUMaA.

Baagern:
- METOJIaMU XHUMHKO-TEXHOJOTHYECKHUX
pacyeToB MPOLECCOB XUMUYECKUX
MPOU3BOJICTB;
- METOJIaMHU U TIpUOOpamMu Jist
MIPOBEICHUS UCCIICIOBAHUIA B 001aCTH
XUMHUYECKON TEXHOJIOTHH;

- ONBITOM IJIAHUPOBAHUS SKCIIEPUMEHTA.




4, CprKTypa U COACPKaHUuEC TUCHUIIJINHBI «XHUMHSA ¥ TEXHOJIOTHS HEOPraHnveCKux BeuieCTs 1»

DopMbI TEKYLIET0

Bun . KOHTPOJIA
Moaynb . HaumenoBanue TeM 3aHATHIA
yueOHOMH N Cemectp | O0beM, 4.| bamibl | UHTEepakTHB, 4. (HauMeHOBaHUe
(paznen) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
cpejacTBa)
Monyas 1. Jlex Jlekums 1. ITpoayKThl TEXHOJOTMU HEOPraHUYECKUX 7 2 - -
O0mme CBeﬂefmﬂ BEIIEeCTB, 00JacTh ux npuMeHeHuns. Kinaccnpukarms
O XUMHHCCKOH TEXHOJIOTHYECKUX MPOLECCOB C TOUKH 3PEHHSA UX
TCXHOTIOTHH 3¢ PEeKTUBHOCTH
HEOPraHUYCCKUX
BELLICCTB Jlex Jleknust 2. XapakrepucTuka U KiIacCU(PUKAIMs CHIPbsI 7 2 - -
TI0 TIPOUCX0XKJICHHUIO, arPEraTHOMY COCTOSIHUIO,
XUMHYECKOMY cocTaBy. Bo3oOHOBIsieMbIe 1
HEBO300HOBIISIEMbIE HCTOYHUKH ChIPbsL. J100bIYa
MPHPOJHOTO CHIPBS, €r0 OYHCTKa. Pa3Merenue
XMUMHYECKHX IPOM3BOJICTB B 3aBHCUMOCTH OT MecTa
J1ab JlaGopaTopHuas padora 1. OnpenencHre BOIBI B KontponsHsle 3a1aun
CBIIy4YeM MaTepuase 7 8 ) )
Mony.b 2. Jlex Jlexnust 3. OCHOBHBIE TPOMBIIIUICHHBIE ¥ CHHTE3-Ta3bl B - -
[IponsBozcTBO TEXHOJIOTMH HEOPTraHUYECKUX BEUIECTB, UX CBOWCTBA; 7 2
[TEXHOJIOTHICCKHX METO/IBI TTOJTYYECHUS TEXHOJIOTHUECKHX I'a30B;
ra30B 1 aMMHaka MONyYeHHE Aa30Ta, KUCIOPOJA M PEIKHX Ta30B M3
BO3/yXa METOJIOM ITyOOKOTO OXJIaXICHHS
Jlek Jlexuus 4. KonBepcroHHbIE CIOCOOBI MOTyUSHHUS - -
a30TO-BOJIOPO/THOM CMECH; OYHMCTKAa TEXHOJOTHYECKHX 7 2
ra3oBOT KOHTAKTHBIX SIIOB M JIPYTHX NpUMECEH;
METO/Ibl OUMCTKU M MX KIacCU(HUKAIHS
JIa6 JlaGopaTopHas padora 2. Pacyer MaTepHalbHOTO U 7 8 - - OT4er 1o 1abopaTopHOU
TEIIOBOTO 0aIaHCOB Mpollecca KOHBEPCHHU METAHa. pabote
Jlex Jleknusi 5. ®u3nMko-XMMHYECKHE OCHOBBI IIPOIECCa; 7 2 - -
CTaJIu¥ MPOU3BOJICTBA, BEIOOP M 00OCHOBaHUE
OIITHMAJIbHBIX YCJIOBHI CHHTE3a aMMHaKa; KaTaIH3aTOPbI
CHHTE3a aMMHaKa. DHEProTEXHOJIOTHYECKUE U
pecypcocOeperaromue cXeMbl IPOM3BOACTBA aMMHAKa,
0COOEHHOCTH MX 3KCIUTyaTalluy; KOJOHHBI CHHTE3A,
OIITUMAJIbHBIH
Moxayas 3. Tlex Jlexmust 6. TeXHOIOTHSI a30THOH ~ KMCJIOTBI: 7 2 - -
[IpounsBozicTBO pa30aBiieHHas a30THasi KHCJIOTA; (PU3NKO-XMMHUYECKHE
HCOPraHMICCKUX OCHOBBI IIPOU3BOJICTBA a30THOW KUCIIOTHL.
KHCJIOT

KaTanmaTopH OKHCJICHHUA aMMHaKa




Jlex

Jlexnust 7. CoBpeMeHHbIE KPYITHOTOHHA)KHBIE
nmpousBoycTBa (cxema AK-72M); KOHIICHTpUpPOBaHHAs
Q30THAs KHCIIOTA.

JIab

JIaGopaTopnas padora 3.OnpeneneHue
KOHIIEHTPALUH KUCIOTHI IO €€ IIOTHOCTU U
[IPUTOTOBJICHUE PACTBOPOB KUCJIOTHI 3aJaHHOMN

KOHTpOJ'ILHLIe 3aJaun

Jlex

Jlekuus 8. TexHOIOTHS CEpHOW KHCIOTHI: 3HAYCHHE
CEpHOM KHUCIOTHl B HAPOJHOM XO3SCTBE; ChIpbe I
MOJTyYSHHS CEPHOI KHCIOTHI; MPOU3BOJICTBO CEPHUCTOTO
ra3a; O4YMCTKa M CyIIKa Ia3a, HOCTYIAIOIIETO B

KOHTaKTHOE OTAENICHHE; (M3MKO-XHMUYECKHE OCHOBBI
KOHTAaKTHOT'O OKHCJICHHUS IMOKCH/IA CePhl, KaTaIu3aTOPbI

Jlex

Jlexmus 9. TIpoMbIIIUICHHBIC CXEMbI KOHTAKTHOTO Y3714,
a0CcopOIHsI CEPHOTO aHTHUAPH/IA; IPOMBIIUICHHBIC

CXEMbI NMPOU3BOJICTBA CEPHOM KUCIOTHI; IKOJIOTUYECKUE
POOJIEMBI — CITOCOOBI OYMCTKH OTXOISAIINX ra3oB.

Jlex

Jlekuusa 10. Pochopocomepikamiee Chlpbe U METOIBI
ero nepepabotku. [lonyyenue gocdopa u TepMUIECcKOi
(hocdopHO KHCTOT.

Jlex

Jlexuus 11. ITomy4enune sxcTpakiiuoHHoH hochopHOit
KUCJIOTBI, XUMHU3M IIPOLIECCa; TEXHOJIOTHMYECKas cXemMa
npousBojicTBa DDK.

Jlex

Ulexmust 12. [Tpor3BOICTBO COJISTHOW KHUCIIOTHIL.

Monayas 4.
[IpousBoacTBO
[es104eii, COIbI U
COJIeH.

Jlex

Ulexmust 13. [Ipon3BOACTBO KayCTHUECKOW COJIBI, XJI0pa
1 BOJIOpOJa

JIab

JladopaTopHas padora 4. IlomydeHue ruIpooKkcuIa
HaTpus KaycTH(UKAIKEH COI0BOTO pacTBopa

Otuer 1o 1abopaTopHO
pabote

Jlex

Jlexnus 14. TIpou3BOACTBO W3BECTH U AMOKCHAA
yriepoza.

Jlex

Jlekuust 15. TIpou3BoACTBO KAIBIIMHUPOBAHHOMN COJIBI.

Jlex

Jlexnus 16. KatanuzaTopbl B HEOpraHMYECKOM CHHTE3€.

CP

IToxroroBka k 1a00PaTOPHBIM U MPAKTHIECKAM
3aHATUAM. 3ydeHue TeopeTudeckoro Marepuaia,
TlonroroBka k 3a4ery.

43,75

HpOMe)KyTO‘IHaSI aTrTccranus

0,25

3auer

Hroro:

108




CTpyKTypa U coep:kaHue TUCHUILIUHBI «XUMHS U TEXHOJIOTHSl HEOPraHUYECKUX BellecTB 2»

DopMBbI TEKYILET0
Bun . KOHTPOJIS
MO}Iy.]'IL o HaumMmeHoBaHue TeM 3aHATHI
y4eOHoit N Cemectp | O0bem, u.| banabl | UHTEpakTHB, 4. (HauMeHOBaHue
(pasznen) (y4eOHOM padboThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Moayas 5. JIab JIaGopaTtopnas pa6ora 1. Pacnio3HaBaHue 8 8 - - Otuet o 1abopaTopHOH
Texuonorns MHUHEPATBHBIX YI0OPEHHH M0 BHENIHEMY BULY U pabote
MHHCEPATHHBIX IPOCTBHIM Ka4E€CTBEHHBIM PEaKIsIM
ymoOpeHuit
Jlex Ulexnusi 1. MunepanbHble ynoOpeHHs: B HAPOHOM - -
X03s1HicTBE. ArpOTEXHUYECKOE 3HaYCHHE, KIIacCU(HKALU 8 2
MUHEPAIbHBIX YI00pEeHHII.
Jlex Ulekumst 2. AMMuaydHas celnuTpa, CBOHCTBA, TEXHOJIOT U 8 2 - -
IOy YCHHUS, TIPOU3BOACTBO.
JIab JIadopaTopHasi pa6ora 2. [Tonmyuenue u onpeeneHme 8 8 - - Ortyer o nabopaTopHOH
COCTaBOB B MPOM3BOJICTBE MPOCTOTO cynepdocdarta. pabote
Jlex Ulexmust 3. Y1o0peHUs Ha OCHOBE aMMHAYHOM CEJUTPEI, 8 2 - -
CeNuTpHI, CyIb(aT aMMOHHS.
Jlex Ulexuus 4. Kapbamun, cBoicTBa, TEXHOIOTH 8 2 - -
[TOJTYYCHHS, IPOU3BOICTBO.
Jlex Vlexmus 5. ®ocdarHoe CHIphE U METOIBI TIEPEPAOOTKH. 8 2 - -
DochoputHas myka. Tepmudeckue Gochatsl.
Jlex Jlekumst 6. CepHOKHCIOTHOE Pa3l0KEHUE TPUPOIHBIX 8 2 - -
(bocdaros ¢ moydenuem cymnepdocdara.
Jlex Ulexnmst 7. JIBoliHO#1 cynepdocdar, cBoHCTBa, 8 2 - -
[TEXHOJIOTHSI MOy YeHHsI, IPOU3BOJICTBO.
JIa6 JIadopaTopHasi pa6ora 3. [Tomyuenue u onpeeneHne 8 10 - - Ortyer o mabopaTopHOH
COCTaBOB B ITPOM3BOJICTBE JIBOWHOTO cynepdocdara pabore
Jlex Ulexums 8. [Ipenumnurat, CBOHCTBA, TEXHOJIOTHUS 8 2 - -
[OJTy4eHHsl, IPOU3BOJICTBO
Jlex Jlexuus 9. A30THOKHCIOTHOE pasnoxeHue Gocdoputon 8 2 - -
Jlex Jlekmms 10. Hurpoammodocka, CBOWCTBA, TEXHOIOTHUS 8 ) -
MOJy4€HUsA, TPOU3BOJACTBO.
Jlex Jleknusa 11. Kanuitnele ynoOpeHus, CBOMCTBa, TEXHOIOTHS - -
IOJIy4Y€HUS, ITPOU3BOACTBO. 8 2
Jlex Ulexiust 12. O630p COBPEMEHHBIX IIPEACTABICHUH 00 8 2 - -
YZI0OpEHHUSX.
Jlex JIaGopaTopHas pa6ota 4. CiioKHbBIC, CMCIIaHHBIC, 8 10 - -

PKUIKUE YIOOPESHHUS.




CP [MoaroroBka Kk 1aOOPaTOPHBIM U MPAKTHYECKUM 8 156
BaHATHSM. M3ydyeHne TeOpeTHIecKoro MaTepHana.
Kontpons [[loaroroBka k 3k3amMeHy 8 35,65 Bonpocs! k 3x3aMeny
Nel-50
A DK3amMeH 8 0,35 Ok3aMeH
Htoro: 156




5. O6pa3zoBaTejibHbI€ TEXHOJIOTHH

HpI/I painrsanun AUCHHUILUIMHBI HCIIOJB3YCTCA TEXHOJOIHA TpaaJulIHUOHHOI'O O6y‘IeHI/IH, B

JAHHOM CIIydae OCHOBaHHas Ha cieyromux (opmax oOydeHHs: JEKLHUH,

MMPAKTUYCCKUEC U

nabopaTopHbIe 3aHSATHUS, CaMOCTOATeNIbHas pabora. Ha nexkuusax M NpakTUYECKUX 3aHATHUAX B
OCHOBHOM HUCIIOJIB3YIOTCS HATJISTHBIC U CIIOBECHBIE METO Il 00yUeHUs, a Ha 1a00paTOPHBIX 3aHATHIX
- MPaKTUYECKHE METOIbl pabOThl B XUMUYECKOH J1a00paTOpUH.

6. MeToauuyecKkue YKa3aHus 10 OCBOCHUIO JUCHUIIJIMHBI

JlucuunianHa paccuMTaHa Ha JBa cemecTpa. B cenpmom cemecTpe IulaH IpeaycMaTpUBacT
JIKIIUY OJIMH Pa3 B HEJEIIO, BBITOJIHEHNE YETHIPEX JTA00PATOPHBIX PadOT U 9 MPaKTHUECKUX PadOT.
N3yueHune Kypca 3aKaHIMBACTCS 3aUETOM.

B BocbMOM cemecTpe Iu1aH npeaycMaTpUBaeT JIEKIUHU O/IMH pa3 B HEJEIII0, BHIIOJIHEHHE JBYX
nabopaTopHbIX paboT u 12 mpaktudeckux padot. [IpexycmoTpena pa3zpaboTka KypcoBoi paboTHI.
N3yyeHune Kypca 3aKaHYMBACTCS IK3aMEHOM.

TemaTnueckoe cogepxanue ITMCHMILVIMHBI (Y4e0OHOr0 Kypca)

Pazpned, IMoapa3znen, rema
MOIYJIb
Moayas 1. [TpogyKTBl TEXHOJIIOTUM HEOPTaHWYECKHX BEIIECTB, OOJNIACTH WX
OOu1me cBeneHus o npuMeHeHus. Kiaccudukanusi TEXHOJOTMYECKUX IMPOLECCOB € TOUYKHU
XUMHUYECKON 3peHus uX 3PHEKTUBHOCTH.
TEXHOJIOTHU XapakTepucTUKa M KIacCH(UKAUSA CHIPbS IO IMPOMCXOXKJICHHUIO,
HEOPTraHNYECKUX arperaTHOMY COCTOSIHWIO, XUMHYECKOMY COCTaBy. Bo300HOBIsieMble U
BEIIECTB HEBO300HOBJIsIEMbIE HCTOYHUKHU CBIPbs. Jl0ObIYa IPUPOAHOTO CHIPhS, €TO
ouncTKa. Pa3MereHne XWMHUYECKHUX TPOU3BOJACTB B 3aBHCHMOCTH OT
MecTa J100bIUU ChIPbsI
Mony.as 2. OcCHOBHBIE  NpPOMBIIIJICHHbIE W CHHTE3-Ta3bl B  TEXHOJOTMHU
[TpouzBoacTBO HEOPTraHMYECKUX BEUIECTB, MX CBOWCTBA; METOABI  TOJYYECHHUS
TEXHOJIOTUYECKUX Ia30B | TEXHOJOTHYECKUX ra30B; MOJYyYEHHE a30Ta, KUCIOPOJa U PEIKUX I'a30B
¥ aMMHaKa U3 BO3/IyXa METO/IOM ITyOOKOTO OXJIaKICHHUS.

KoHBepcHOHHBIE CIOCOOBI  MOJYYEHHUS a30TO-BOJIOPOJHON CMECH;
OYHMCTKAa TEXHOJOTMYECKUX Ta30B OT KOHTAKTHBIX SJI0B MU JIPYTUX
pUMeceii; MeTO bl OYMCTKU U UX KJIaCCH(UKAIIUS.
DU3UKO-XUMUYECKUE OCHOBBI ITpOLIecca; CTaANH IPOU3BOJICTBA, BEIOOP U
000CHOBaHME ONTHUMAJIBHBIX YCIOBUN CHHTE3a aMMHUAKa; KaTalu3aTOPhl
CHUHTE3a aMMHAaKa.

OHEeproTeXHOJIOTHYECKUE U pecypcocOeperarole cXxeMbl IPOU3BOICTBA
aMMHuaka, OCOOEHHOCTH UX OJKCIUTyaTalliM; KOJOHHBI CHHTE3a,
ONTUMAJIbHBIA TEMIEepPaTYpHbI PEeXUM B 30HE KaTalln3a, 0COOCHHOCTH
KOHCTPYKIUU




Pa3nen,
MO/YJIb

IHoapa3znen, Tema

Moayas 3.
IIpousBoacTeo
HEOPraHUYECKUX
KHUCJIOT

TexHonorust a3oTHOM KHUCJIOTHL: pa30aBieHHas a30THasg KHUCIIOTA,
(U3UKO-XMMHYECKHE OCHOBBI ~ MPOM3BOJCTBA  a30THOW  KUCIIOTHI.
KaranuzaTopsl OKHCIeHHS aMMHUaKa.

CoBpeMeHHbIE KPYNMHOTOHHAXHBIE Tpou3BojacTBa (cxema AK- 72M);
KOHIIEHTPUPOBAaHHAs a30THAs KUCIIOTA.

TexHOJIOrust CEpHON KMCIIOTBI: 3HAYEHUE CEPHOU KHUCJIOTHI B HAPOJHOM
XO3SIUCTBE; CBIpbE IJISl MOJIYYEHHS] CEPHOM KHCIOTHI; MPOU3BOACTBO
CEpHUCTOTrO ra3a; OYMCTKA U CYIIKa Ia3a, IOCTYNAIOIIEro B KOHTAKTHOE
oTneneHue; (U3NKO-XMMUYECKUE OCHOBBI KOHTAaKTHOTO OKHCIICHUS
JMOKCH/Ia CEPBI, KaTaJIN3aToOPbI MpolLiecca.

[IpoMbIlITIEHHBIE CXEMbl KOHTAKTHOTO y37a; albcopOiusi CepHOro
AQHTUJIPU/Ia; IPOMBIIUIEHHBIE CXEMbl IIPOM3BOJCTBA CEPHOW KHCIIOTHI;
HKOJIOTMYECKHE TIPOOIIEMBI — CIIOCOOBI OYMCTKH OTXOMSIINX ra30B.
docdopocoaepxaiiee cblpbe B METOABI ero nepepadorku. [lomydyenne
docdopa u Tepmuueckoit pochopnoit kuciort. [lomyuenue
AKCTPAKIMOHHON (POCHOPHON KHCIOTHI, XUMH3M

npoiiecca; TexHosornueckas cxema npousBojactea DDK. ITpousBoacTso
COJISTHOM KUCIIOTHI.

Monayas 4.
IIpousBoacTBO
1eaoueit, Coabl U
COJICHi.

HCOpFaHI/I‘IeCKI/Ie mejaoYn MW HUX HOPpUMEHCHUE B [APYIruxX OTpaciIax
IMPOMBIINIJICHHOCTH. CnocoObl UM OCHOBHBIC cTaguu IIPOU3BOACTBA
KaﬂLHHHHpOBaHHOﬁ COJbI. AMMMaAYHBIA CHOCO0 MMPpOU3BOACTBA U MMYTHU
€ro I/IHTCHCI/I(i)I/IKaIII/II/I. HpI/IHIII/IHI/Ia.HBHaH cxema IMPOU3BOACTBA
KaﬂLHHHHpOBaHHOﬁ COJBI. HpOI/ISBOI[CTBO XJIopa 1 BoJgopoaa.
HpOI/I3BOI[CTBO H3BCCTU U TUOKCHU A YTIJICPOaaA.

Monyas 5.
TexuHomorus
MUHEpaTbHBIX
yao0peHuit

ATpOTEeXHHYECKOE 3HAYCHHE MUHEPAIbHBIX YIOOPEHHIA; aCCOPTUMEHT U
KJaccu(uKalus MUHEpaIbHBIX YI0OpeHuil. A30THBIE yIOOpeHus:
aMMHa4yHas CEeJNUTPa, XWMU3M M OCHOBHBIC CTaauH IPOU3BOJICTBA;
TEXHOJIOTUYECKass CXeMa C  HCIOJb30BaHUEM TeIUla  PeaKiHu
HEHUTpaIU3alnN.

KapOamun, onTumanbHble YCIOBHUSI NPOU3BOJCTBA, OCHOBHBIE CTaluU
NPOM3BOJICTBA;  METOABl  YTWIM3alMM  Ta30B  JUCTHIUIALNY;
TEXHOJIOTUYECKasi CXeMa C MOJIHBIM JKUAKOCTHBIM PELIUKIOM.
®dochopubie ynobpenus. DochoputHas myka. [IpocToit u nBOWHOMN
cynepdocdarbl, METOJbl MX MPOMU3BOJCTBA; TEXHOJOTUYECKHUE CXEMBbI
MOJIyYEHUS U TpaHysiuu cynepdocdaros.

Kanuiinple ynoOpeHus: KaauifHOe ChIpbe U CIOCOOBI €ro nepepaboTKu;
raJTyprudeckuii cnocod NMpou3BOJCTBA XJIOpUJA KalHs;, KOMILJIEKCHAs
nepepadoTKa KaTMHHBIX pY/I.

Kommekcusie (KY) u cnoxusie ynoOpenus., MeTo bl mpousBozacTea KV;
nonyyenue KY Ha ocHoBe ¢ocopHOl KHCIOTHI, MPOU3BOJCTBO
ya0OpeHui Ha OCHOBE a30THOKHCIIOTO pa3ioxkeHnus ¢pocharos.




7. OnleHOYHbIE CpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpoIMpyeMoil KoMIIeTeHIMH HaumeHnoBanme
(WJIK ee 4acTH) OLICHOYHOI'0 CPeICTBA
7 Pemenue 3amau
Ortuer o nmaboparopHoii pabote
[1K-4
Tectbl
Bompocsr k 3auety Neo.1-50
8 [1K-4 Pemenue 3amau
Ortuer o nmaboparopHoii pabote
Tectbl
Bomnpocsr k 3x3ameny Ne 1-50

7.2. TunoBble 3aJaHUSI WM HHbIE MATEPHAJIbI, HEOOX0AUMBIE /ISl TeKYIIero KOHTPOJIA

7.2.1. PacueTHpIC 3a0aUn HA MPAKTUYICCKUX 3aHATHIX
(HaumeHo8aHUe OYEHOUHO20 CPeOCmaa)

Tunosble NpuMepbI 3a1aHUI

TexHo0rnsi HEOPraHMYEeCKUX BelecTs 1

Tema: « TepmoaMHAMUUYECKHN aHAIN3 XUMUYECKUX PEAKLIMI B TEXHOJIOTUH
HEOPraHUYECKUX BELIECTBY.

Bapuant 1

3ananue 1. PaccunTaiite cTaHAapTHYIO SHTAJIBIINIO U CTAHAAPTHYIO SHTPOIHUIO XUMUYECKOM
peakuuu. Onpenenure B KakoM HanpasieHuu rnpu 298 °K (mpsimom uiu o6paTHoM) Oyaer
npoTekath peakius. Paccunraiite Temneparypy, pu KOTOpOH paBHOBEPOATHBI 00a HallpaBIeHUs
pEaKINN.
NH; ™t 50, ™= 4NO(F) + 6H20(F)

3amanue 2. Beraucnure sHepruto [ m60ca u onpeaenuTe BO3SMOKHOCTh TPOTEKAHUS PEAKIIUT
npu temneparypax 600 n 3450 K.

NazO(t) + H20(x) — 2NaOH(r)

Bapuanr 2

3ananue 1. PaccunTaiite cTaHAapTHYIO SHTAJIBIINIO U CTAHAAPTHYIO SHTPOMHUIO XUMUYECKOM
peakuuu. Onpenenure B KakoM HampasieHuu rnpu 298 °K (mpsimom uimi o6paTHoM) OyaeT
npoTekath peakius. Paccunraiite Temnepartypy, pu KOTOPOH paBHOBEPOATHBI 00a HaIllpaBJIeHUS
pEaKIUN.

4HCI(r) + O2 (1) = 2H20(r) + 2Cl2 (1)

3amanue 2. Beraucnure sHepruto [ m60ca u onpeaeniTe BO3SMOKHOCTh TPOTEKAHUS PEAKIIUU
npu temnepatrypax 600 u 3450 K.

4NHj3 ot 50, = 4NO(F) + 6H20(r)



Bapuanrt 3
3anmanue 1. PaccunTaiiTe CTaHAAPTHYIO SHTAIBIUIO U CTAHAAPTHYIO SHTPOIHIO XUMUIECKOM

peakuuu. Onpenenure B KakoM HarpasieHud rnpu 298 °K (mpsimom uimu o6paTHOM) OyZeT IpoTeKaThb
peakuus. Paccunraiite Temneparypy, pu KOTOPOW paBHOBEPOATHBI 00a HANIPABICHHS PEAKIINU.

CaCOs (1) = CaO(r) + CO2 (r)

3ananue 2. Beruuciure suepruro ['m60ca u onpeaenute BO3SMOXKHOCTh TPOTEKAHUS PEaKIIHH
npu temnepatrypax 600 u 3450 K.

3Cus) + 8HNO3() = 3CU(NO3)2¢s) + 2NO(r) + 4H20)
Tema «TexXHOIOTUH HEOPTaHUYIECKUX BEIIECTB CBSI3aHHOTO a30TaY.

Bapuanr 1
3amanue 1. Ompenenute KOHIIGHTPAIMIO aMMMaKa Ha BXOJ€ B KOHTaKTHBIN ammapar, eciiu
yMEHbIIIEHHE 00beMa B pe3ynbrare peakiuu coctariser 0,9. KoHmeHTpanus aMMruaka Ha BBIXOJIE
cocraisieT 16% (mo oobemy).

Bapuanr 2
3amanue 1. PaccunTaiiTe cocTaB CHHTE3-Ta3a Ha BBIXOJE M3 KOJIOHHBLI CHHTE3a aMMHAaKa, €CIIN
KOHIIEHTpAIlMsl aMMHaKa Ha BXoJie B KoJoHHY 2% (1o o0bemy). Pacuet Bectu Ha 100 kMounb rasa.
YwMenblenne oobema BeseacTsue peakiuu JY=0,89.

Bapuant 3
3ananue 1. Beipasute cocTaB SKBUMOJEKYISIPHONW CMECH a30Ta U BOJOpO/Ia: a) MOJb/IT; 0) B
MPOIIEHTAX IO Macce; B) B IPOLIEHTAX IO 00bEMY.

Tema: «TexHOIOTrHUS a30THON KUCIOTEI».

Bapuant 1
Bananue 1. Ha nmpou3BoAcTBO a30THOM KucnoTsl nogaerca 1,18-10%kr ammuaka, 3,63-10% kr
kuciopona, 11,30-10* xr aszora B wac. Ompejenurte COCTAaB aMMHAYHO-BO3IYIIHOH CMeCH B
nporeHTax (o ooremy).

Bapuanr 2
Bamamme 1. Ha oxmcnenme mocTymaer 26 000 M° cyxoif aMMHauHO-BO3IYITHON CMeCH,
cogepxamieit 8% NHsz (mo o6bemy). Crenens mnpeBpamienuss NH3 B NO 0,98. Onpenenure
MOBBILICHHE TEMIEPATypbl 3a CYET PEaKUUU OKHCIEHUS. OHTANbIUS pPEaKIUU OKHUCIECHHUS 0
NO = - 226,45 x/[x/mons NH3. Cpennss ynenbHas TEIUIOEMKOCTh HUTPO3HOro rasza 32,34
k/Ix/(xkmonb- K).

BapuanTt 3
3aganue 1. Onpenenure TemnepaTrypy, pa3BUBA€MYI0 B KOHTAKTHOM ammnapaTe OKUCICHUS
aMMHaKa, 110 CIIeIyIOIMM JaHHEIM. B ammapar moctymaer 30000 M3 aMMuauHo-Bo3IyIIHOM cMecH,
comepxamieii 10% (mo obvemy) ammmaka, Harperod a0 573 K (300 °C). CreneHb OKHCICHUS
ammuaka 0,96. DHtanenus peakiuu okucinenus 10 NO = —226450 [Ix/kmonb. Cpenssis yaenbHas
TEIJIOEMKOCTh Ta30Boi cMecu A0 peakuuu 29,74 xJDx/(kmonb-149), mocne peakuuu 32,34 kJ{x/
(xmonpe K).



Tema: «TexHOnOrUs CEPHOU KUCIIOTBIY.

Bapuanr 1
3ananue 1. Ha cknane umeercs 18%-nbliii oneyM. CKOIBKO TaKOrO OJI€yMa COOTBETCTBYET 5 T
94%-noii kucnote? (4.5 T oneyma
y

3aganue 2. Onpenennure KOJIMYECTBO TEIUIOTHI, BhIIENIONeecs mpu odxure 1 T koruenana,
conepskaniero 38% cepsl, ecnu cteneHb Bbiropanust cepbl 0,96. A Hresz = - 3413,2 x/[x/mModb.
(5226x10° xJI%)

Bapuant 2
3ananue 1. Cxonbko 18%-noro oneyma u oxcuaa (VI) nyxuo juist npurorosienus 1 T 24%-
Horo oneyma? (927 kr oneyma u 73 kr SO3z)

3amganue 2. CKOJBKO TEIUIOTHI BBIACISETCS MPH KOHAEHCAUUH | T CEpHON KHCIOTHI, €CIIH
H2S04(r)—H2S04 (x) + 50,28 xJx/Momb. (512204 kJ]x)

Bapuanrt 3
3amanue 1. B cmecutens nocrynaer 1000 kr oneyma, coneprxkarniero 20% SOs(cBoa.) u 500 kr
90%-noii mo macce H2SO4. KakoBa koHIIeHTpanus noixy4eHHoi cmecu (B %) mo macce? (99,67%)

3amanue 2. OmpenenutTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACISETCS TPU TOTJIONICHUN
napamu Bozbl 1 kr okcuaa cepsl (VI). Ternora o6pazoBanust H2SO4
Q= 175,2 xJIx/momb. (1562,35 xJIx/kr).

Tema: «TexHOTOTHS IKCTPAKIIUOHHON POCHOPHON KHCIOTHI».

Bapuant 1
3ananue 1. OnpenennTh BBIXOA MYJIbIIbI, KOJINYECTBO KUAKON (ha3bl B MyJIbIE U KOJIUYECTBO
pacTtBopa pa30aBIeHHS TPU CEPHOKUCIOTHOW OHKCTpakiuu ¢ochopHor kuciaoTel u3 100 kr
anaTUTOBOIO KOHIIEHTpaTa, eciau MaccoBoe oTHoeHue JK/T mynensl paBHo 2,5/1, rumncoBoe 4ucio
paBHO 1,6, a KOJIMYECTBO BEIIECTB, BBIIEISIOMUXCSA B ra30BYI0 (a3y, paBHO 5 KI' U pacXoj CepHOM
KHUCIIOTHI (B HaType) cocTasisier 117,9 kr.

Bapuanr 2
3amanme 1. OmnpenenuTs KPaTHOCTh MUPKYJISIIAHA MYJIbIIBI B KOJIMYECTBO CEPHOM KHCIIOTHI,
NOCTYyMaroue B MOCIACTHUM UM NPEANOCIeAHUNA SKCTPAKTOpbl OarapeiHOW CHUCTeMBbl NpHU
CEpHOKHCIIOTHOW 9KCTpaKIuu (PoCHOpPHOI KUCIOTHI M3 alaTUTOBOTO KOHIIEHTPATa, COJEPIKAIIETro
51,5% CaO. Konuentpamus SOz B kuIKOi ¢aze mocienHero skcrpaktopa 2,5% u mepBoro
skcTpakTopa 0,5%; otHorenue B mynbiie JK/T = 2,5/1, BBIX0 MPOAYKIIMOHHOM MYJIBITBI COCTABIISET
560 kr Ha 100 kr anmaTUTOBOrO KOHIIEHTpPATA.

BapuanTt 3
3ananue 1. OnpenenuTs KOJIMYECTBO PacTBOpa pa3zdaBiieHUs U LUPKYIupyromeH mynbisl Ha 1000 kr
pasyiaraeMoro armaTuTOBOTO KOHIIEHTpata, coaepxamiero 3% ¢ropa, ecnu pacxon 93%-noit H2SO4
paBeH 978,5 kr; runcoBoe uncio 1,6; orHomenue B myibie JK/T = 3/1; crenens Boiaenenus ¢propa B
ra3oByio (azy 20% ot xoiMuecTBa €ro B ChIpb€; KPaTHOCTb LMPKYJSALMU IyJbIbl paBHa 6: 1, a
KOJIMYECTBO WCTIApUBIICHCS BOIBI B AKCTpakTope cocraBisier 262 xr Ha 1000 kr amarwmra.



TexHoJi0r1sl HEOPraHMYeCKUX BelecTB -2
Tema: «TexHOIOTHsSI aMMUAYHOU CETTUTPBI».

Bapuanr 1
3amanue 1. OnpenenuTe BIX0O aMMHAYHON CENUTPHI, eciii Ha noiydenue 18 700 kr HuTpara
amMoHus u3pacxogoano 19724 n 57 %-noit a3oTHON KucaoTh (p—1351 kr/m3).

3ananue 2. Paccuntarh pacxoaHbie KOAQQHUIIMEHTHI 0 CHIPBIO MPOoIecca oIy YCHHUs
cynb(dara aMMOHUS, €CITU CTeTeHb peBparienus ammuaka 90%, a 70%-Has cepHast Kuciaora
oepercs ¢ 15% u30bITKOM.

Bapuant 2
3anmanue 1. Onpenenute pacxoaHbie KOAG(GUIUEHTHI ChIPbs Ha Mpou3BoACTBO 1 Kr 100%-Hoii
IpaHyJIMPOBAHHON aMMHUAYHOW CEJIUTPHI, €CITH MOTEPH a30THOM KUCIIOTHI B IMPOIIECCE MTPOU3BOJICTBA
cocraBisaior 5%, a ammuaka 3,8%. A3oTHas
kuciiota 58%-Hol KOHIICHTpAIUH.

3amanue 2. K pactBopy, conepxaiemy 20 r runpoxcuaa Hatpus, npubasunu 70 T 30 %-ro
pacTBopa a30THOW KUCIOTHI. Kakol 1[BET OyJeT UMETh JIAKMYC B MTOJyYSHHOM pacTBope?

Bapuant 3
3amanue.l. CkoilbkO BOJBI HEOOXOAMMO BBHIMAPUTH MpH nomydeHun 150 T 95%-Hoi
aMMHAYHOH CEITUTPBI, €CIIM UCIIOIB3YETCs a30THAs KucinoTa 49%-Hoii koHueHTpanuu, amyvuak 100%-
HBIH.

3ananne 2. B kauecTBe a30THBIX YAOOpEHHI MOKHO TpUMeHATh HUTpaT amMoHust NH4NO3z u
kap6amu (NH2)2CO. 1 kr kapbamuga cTouT a pyOueit, a | kr HUTpata aMMOHHs — b pyOieit, mpruem
a > b. Cunras, 9TO paCTeHHUs] yCBAWBAIOT a30T IMOJHO-CTHIO, ONPEIEINTE, P KAKOM COOTHOIICHUH
a : b mpUMeHeHue HUTpaTa aMMOHUS CTaHEeT 00Jiee BBITOIHBIM.

Tema: «DochopHbie y10OpeHHs».

Bapuant 1
3ananue 1. [Ipu o6paborke 100 Kr amaTUTOBOro KOHIEHTparta, cojepxaiero 39,6 % P20s,
CEepPHOM KHCIOTOM TMOMy4YeH KamepHblii cynepdocdar, comepxammii 20,5% P20s. Ilocne ero
BBI3pEBaHUs Ha ckiaje coaepxkanue P2Os coctaBuino
20,63%. Onpenenure, CKOJIbKO cynepdocdata momydeHo. CKOIBKO BOIBI BBIIEIHIOCH IIPU €T0
BBI3PEBaHUU?

Bapuanr 2
3ananue 1. CocTtaBbTe MaTepuaibHBIA - OajJaHC MPOU3BOJCTBA MpOCTOro cymnepdocdara u3
1000 kr amaTUTOBOrO KOHIIEHTpaTa IO CIEeAYIOIMM JaHHBIM: cojepkaHue P20Os B amatutoBOM
koHieHtpate 41,2%, xoHueHTpaiusi cepHoil kuciotel 78%-Has. Hopma Monorumparta 79 wmacc,
nonern Ha 100 mace, noneil amarurta. Pasznokenue BeayT 68%-Hoil kucnoroil. KamepHsiii
cynepdocdat cogepxut 20,4% P20s, cynepdocdart (Beipermmii Ha ckiane) —20,65% P20s.

Bapuant 3
3ananue 1. Onpenenute KO3PGUIUEHT Pa3I0KEHUS CHIPbS M BBIXOI KaMepHOTO cyrnepdocdara
10 CJIEAYIOIINUM JaHHBIM: B ChIphe coaepxkutcs 39,4% P20s; B cynepdocdare — 20,15 P2Oso00m1 1
17,6 P20s ycB.



Kpurtepun ouenku:

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM 3a/lada pCllcHa U JOMYIICHbI HC3HAYUTCIIbHBIC

OIIINOKY;
- OLICHKAa «HE 3a4TCHO» BBICTABISIETCS CTYICHTY, €CIHM 33Jada He pelieHa WA pelIeHa

HCIIPAaBHUJIbHO.



Tunosbie NpuMepsbI 3aaHUH
TexHo/10rusi HeOPraHM4YecKux BemiecTs 1
Tema: «TexHOJIOTHS CBA3aHHOTO a30Ta».
ITpumepsr:

1. CeipbeM 117151 TOTYUYESHHS IPOLYKTOB B @30THOM MPOMBIIIIEHHOCTH SIBJISICTCSL:
A - IpUpOIHBIN ra3, HePTh, YIIIH;
b - a3oT u Bogopo;
B - atmocdepHBIii BO31yX U IPUPOIHBIN Tas3;
I' - atmocdepHbIii BO3yX U pa3iudHbIC BUbI TOIUIMBA.

2. VicrouHnkamu chIpbs Juis noiyueHus cuHre3-raza (CO + Hz) siBstrorest:
A -TBepJ10€ TOIIMBO, JKUIKUE YTIIEBOJOPO/Ibl, IPUPOIHBIH ras;
b - kokc, He( T, yriu;
B - ma3yT, HadTa, yrinu;
I' - npIMOBBIE ra3bl, caxa;

3. [TapoBast KOHBEpCHS TPUPOTHOTO ra3a MPOTEKALST IIPH TEMIIEpaType:

A -550°C;
b-1100°C;
B - 800°C.

I' - 800°C npu atmocheprom nasnenuu, 1100°C npu nasnenuun 3Mlla

4. YtoOBbl MOMYYHUTH CHHTE3-Ta3 s cuHTe3a ammuaka (75% Hz u 25% N2) npoBosr:
A - TapOKUCIIOPOIHYIO KOHBEPCHUIO IPUPOIHOTO ra3a;
b - mapoKKcI0poIBO3AYIIHY0 KOHBEPCHIO IPUPOTHOTO r'a3a;
B - mapoByr0 KOHBEPCHIO IPUPOIHOTO ra3a;
[ -yrJIeKucIoTHY0 KOHBEPCHUIO MTPUPOIHOTO Ta3a.

5. Karanu3aTopamMu KOHBEPCHH METaHA CITyKaT:
A -OKCHJIBI JKeNe3a U XpoMa;
b - HuKeneBbIe KaTaIM3aTOPHl HA HOCHUTEJIE,
B - cynapduas HuKens 1 MouOeHA;
I" - >xene3HbIe KaTaau3aToOPhl HA HOCUTETIE.

Tema: « IIpon3BoaCTBO CEPHON KUCIOTHI»

1. CeipbeM 11 IPOU3BOJICTBA CEPHOM KUCIOTHI CIYXKUT:
A - mpupoHbIi ra3, HeTh, cepocoepKalIie yIiu;
b -TonouHsle ra3el, NpUpOJHBIN a3, caMoOpoiHas cepa; B
- )KEJIE3HBIN KOJIYEIaH, HIEMEHTapHas Cepa;
I' - »xene3Hsblil KOM4enaH, dJIEMEHTapHas cepa, CEpOBOIOPOL.

2. XuMudeckas cxeMa IIpOU3BOJICTBA CEPHOM KUCIIOTHI U3 KOJTUeaHa BKIIFOYACT CTaIUH:
A -o0xwr Komuenana, karanurudeckoe okucnerue SOz, abcopbuus SO3 Bo1OM;
b -moaroTroBka ChHIpbS; OOXKHT KOJTUYEJaHA, OYMCTKA MEYHOTO Ta3a, KATAIATHYCCKOE OKHCIICHHE
SOz, abcopbums SOs;
B -moaroroBka ChIpbS; OOXHUI KOJYEIaHA, OXJIAXKIACHHE IEYHOTO Ta3a, OYHMCTKA MEYHOTO Tasa,
karanutuueckoe okucnenue SO2, abcopobuus SO3 BOO;
[' - moAroToBKa CHIPHS; OKHCJICHHE CEPOBOJOPOA, OYUCTKA TMEYHOTO Tra3a, KaTaJTuTHIEeCKOe
okucnenue SOz, abcopoims SO3 BO0i;



3. CkopocTh mporiecca 00kura KoiejaHa 3aBUCHT:
A - oT TeMmepaTypsl, TUCIIEPCHOCTH KOJdelaHa, KOHIEHTPAMK AUCYIb(uIa B KOTYEeTaHEe U
KOHIIEHTPALUH KHCIOPOa B BO3IAYXE;
b - oT Temmiepatypsl, JUCIEPCHOCTH KOJTYeaHa, KOHCTPYKIIUH I1CUH;

B - ot TemmepaTyphbl, KOHIIEHTpAMK IUCYIbGHUIa B KONTUETAHE M KOHICHTPAIIMH KHUCIOPOJaa B
BO3/yXE.
I' - oT AucnepcHOCTH KOM4elaHa, KOHCTPYKIUHU TIeUH, OT TEMIEPATYPbl, JAUCIEPCHOCTH KOJIYE/IaHa;

4. CKOpOCTb OKUCIIUTEIBHOIO 00KHUra OIIPEENISIETCS YPAaBHEHUEM:
A -U=K*V*AC;
b- U=k*F*AC;
B - U =k*(V1-V2)*AC,;
I'-U =k*(F1—-F2)*AC

5. O0KUTOBBIH ra3 JOIKEH OBITH OUHIIEH OT:
A - yIIIeKHCIIoro ra3a u by,
b -nibuTH, CEpHOKHUCIOTHOTO TyMaHa, COeMHEHNUN MBIIIbSIKA U CEJICHA;
B -yrnexucnoro rasa, cepoBoopo/a, MbUId, CEpHOKUCIOTHOTO TyMaHa, COSAMHEHH MbIIIbIKa U
celicHa;
' - mbUTH U CEpPHOKUCIOTHOTO TyMaHa.

TexHo10risl HEOPTAHMYECKUX BelleCTB 2
Tema: «IIpon3BoACTBO a30THBIE YOOPECHUSI».

ITpumepsr:
1. A3oTHbIe yaoOpeHus MoIpa3aeisoTcs Ha:
A - aMMHauyHble, aMMOHHUWHBIE U AMUIHBIE;
b - cenutpel, aMModoch! 1 kKapOamMu;
B - aMMuauHble, aMMOHUIHBIE, HUTPATHBIE U AMUIHBIE.

2. CpIpbeM AJis TPOU3BOJICTBA AMMHUAYHBIX, aMMOHUMHBIX U AMUTHBIX YIOOPEHUI SBISETCS:
A - a30THas KHCJIOTa U €€ COJIH;
b - a3oTHas, a30THCTass KUCIIOTHI U X COJIH;
B - a30THEBIE KHUCIIOTHI B aMMHAK;
I' - ammuak.

3. K uncny a30THBIX y100peHU OTHOCSTCA:
A - KNOs3, Ca(NO3)2, Cu(NO3)2, (NH)2CO;
b - KNOgz, (NH4)2S04, NH4NO3z, K2SOs.
B - (NH4)2SO04, NH40OH, NH4NOs3, (NH2)2CO, (NH4)3PO4, NHsH2POg;

4. Buonorudeckast pojib a30Ta 3aKII0YAETCS B TOM, UTO:
A - a30T BXOJIUT B COCTaB OENKOB U XJIOPOQHUILIA;
b - a3ot HEoOXoaMM 17151 OPraHOB JBIXAHNUS,
B - a30T BXOAUT B COCTaB KPOBHY;
I' - a30T BXOIUT B cOCTaB KOCTHOM Y MBIIIIEYHOU TKAHEH.

5. K aMuHbIM y100peHUSIM OTHOCSIT:
A - coenunenus, comepskaniue rpymmy NH2™;
b - coenunenus, cogepxkanue rpyrmny NHs*;
B - cMemranHbIe ynoOpeHus, cofepxkaiiue KapoaMmu;
I' - coenunenus, cogepkamue rpynmy NH



Tema: «[Ipous3BoacTBo pocopHBIX ya0OpeHUID».
[Tpumepsn1

1. HawubGonsmmee conepxanue P2Os Haxoaurcs B
A — dbocmyke;
b — mpoctom cymnepdocdare;
B — nBoiinom cynepdocdare;
I' — npeuunurare.
2. Jns paznoxenus GocGopuTOB HE HCIIONB3YETCS B YUCTOM BUIE KUCIOTa
A — cepHas;
b — docdopnas;
B — congnas;
I' — a3oTHas.

3. JlBoitHoii cynepdocdar sBisercs yaoopeHueM
A — MHOTOKOMIIOHEHTHBIM;
b — npocTeiM;
B — ypaBHOBEIIICHHBIM;
I' — nBOVHEIM.

4. Haumboree NTUTEIIBHBIM CPOKOM JICUCTBHS 00J1a/1aeT YI00OpCHHE
A — nBoitHOM cynepdocdar;
b - pocmyka;
B — npeuunurar;
I' - mpocroii cynepdocdar

5. Tepmuueckoe oboramenue GocHopuTOB HAMPABICHO HA
A- BBITOpaHUS OPTaHUICCKUX BEIIECTR;
b- ynanenue kapOoHATOB;
B — ynanenue kapOOHATOB M BEITOpAaHHE OPTaHNYECKUX BEIICCTB;
I' — ynanenue ¢ropa.

Tema: IIpou3BOJCTBO CIOXKHBIX YJOOpEHUS
ITpumepsl
6. MunepayibHble yT00pPEHUS - 3TO
A — opranudeckue yao0peHus;
b — 6akrepuanbHble yaoOpeHus;
B — nckyccTBeHHbIe yIOOpEeHNUS;

I" — TBepabie ynoOpeHwus.

7. K MHKpOyI0OpeHUsIM HE OTHOCATCS COSTUHEHUS

A —Menu;
b — cBuHna;
B —mapranna;
I' — Gopa.
8. B aMMOHMITHBIX yIOOpEHUSAX a30T MPUCYTCTBYET B BUJIE
A — NHs3;
b - NHy;
B —NH4";

I' -NOs~



9.

10.

KommiekcHbIM ya00peHreM aBiseTcs
A —cynbdat kamus;

b — xanuiinas cenutpa;
B—ammuaunas cenurpa;

I' — XJIOpHUCTBIN KAJIU.

OCHOBHBIM KaJIMHHBIM YIOOPEHUEM SIBIISIETCS
A — CHJILBUHMUT;

b — cynbdat xanus;

B — kapHammr;

I' — xJI0pHuCTBIN Kauil.

Kpurepun ouenkmu:
- OIICHKA «3aYTEHO» BBICTABIISCTCS CTYJCHTY, €CJIM KOJIMYECTBO MPABHIBHBIX OTBETOB Oosee 60%0;
- OLICHKA «HE 3aYTEHO» BBICTABIISICTCS CTYACHTY, €CJIM KOJIMYECTBO MTPABHIbHBIX OTBETOB MEHEE

60%.

7.2.2. KoHuTpoasHble 3a1a4u 110 1adopaTopHbIM paboTaMm
(HaumeHo8aHUe OYEHOUHO20 CPeOCmBa)

Tunosble NpuMepsbI 3a1aHUI
Tema: « OnpezeneHue BOJbI B ChIITy4eM MaTepUaie».
Bapuant 1
3amanue 1. JlaH cocTaB MarHe3uTa Ha BiakKHOE BeliecTBo, Mac. %: SiO2— 0,07; Fe2O3— 0,02;
MgO — 40,20; CaO — 0,37; [II1—- 53,10; H2O — 6,24. TpebyeTcs nepecuntaTh COCTaB MarHe3uTa Ha
CyXO0€e BEIIECTBO.
Bapuanr 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; IIIIII— 14,30. Braxuocts 1%. Tpebyercs mepecuntaTh
COCTaB KaoJIMHA Ha BIIAXKHOE BEIIECTBO.

Bapuanrt 3

3ananue 1. OnpenenuTs Maccy ChIPhEBOM cMecu BIaKHOCTBbIO 19%, momydeHHON GuUIbTp-
npeccoBanueM 5000 Kr cbIpbeBOro IIIaMa BIAKHOCTHIO 38%.

Bapuanr 4
3ananue 1. M3BecteH coctaB paphopoBoil Macchl Ha BIaKHOE BelIecTBO, Mac. %: SiOx— 53,4;

Al>03— 20,25; Fe.O3— 0,65; MgO — 0,21; CaO —0,79; Na20O + K>O— 3,75; IIIII- 6,5; H20 —
14,45. TpeGyercs nepecynTars cocTaB (happopoBoii Macchl Ha CyXOe BEIIECTBO.



BapuanTt 5

3ananue 1. JlaH cOCTaB ChIPHEBOM CMECH JIJIS TTOJTYYEHUS MTOPTIAH/IIEMEHTHOTO KIIMHKEpa Ha
cyxoe BemiectBo, mac. %: SiOx— 14,50; Al2Os— 3,72; Fe 03— 2,59; CaO — 43,61; MgO — 0,72;
SO3z— 0,21; TITIII- 34,65. TpeOyeTcst mepecynTaTh COCTAB CHIPHEBOM CMECH Ha BIIAYKHOE BEIIECTBO
(w = 20%).

Tema: « Onpez[eneHHe KOHICHTPAUX KUCJIOTHI 110 €€ IJNIOTHOCTH U NPUT'OTOBJICHHUEC PAaCTBOPOB
KHCJIOTBI SaHaHHOﬁ IIJIOTHOCTH».

Bapuanr 1

3amanue 1. CKOMBKO HY>XHO B35ITh KYIOPOCHOTO Macia koHieHTpauueit 96% H2SOs u cepnoit
KHUCJIOTHI KOHIIeHTpanueit 64% H2SO4, uTo6b1 mosryunts 2800 KT KUCI0THI, coaeprkarieit 92% H2SOaq.

Bapuanr 2

3ananue 1. TpebyeTcs NOMYYUTh KAIMHHYIO yI0OpUTENIBbHYIO coiib ¢ coaepskanueM 30% K20 nyrem
CMEIICHHS XJIOPUCTOTo Kanus ¢ copepkanueMm 92% KCl ¢ cuiabBHHUTOM, B KOTOPOM COJIEPKUTCS

22% KCIl.
Bapuanr 3

3anmanue 1. Cxonbko rpammoB 40%-Horo pacTBopa a30THOM KUCIOTHI HYKHO TpuOaBuTh k 120 T
5%-HoTO0 pacTBOpa a30THOW KHUCIIOTHI, YTOOBI 0OpazoBaiics 20% pactBop?

Bapuanr 4

3amanue 1. KakoBa Oymer MaccoBast 10JIsl a30THOM KUCIIOTHI B pacTBope, eciu k 40 mi 96%-Horo
pactBopa HNO3 (tutotaocTh 1,5 v/Mim) mpusmts 30 M 48%-nHoro pactBopa HNO3 (tutotHOCTS 1,3
r/mi)?

Bapuant 5

3aganue 1. Ompenenure Maccy pactBopa NaxCOsz 10%-if kOHLIEHTpauM U Maccy CyXoro
kpuctaymoruapata NaoCOze10H20, xoTopsie HYKHO B34Th JyIs mpuroToBiieHUus 540 r pactBopa
15%-i1 KOHILIEHTpALIHH.

Kpurtepun ouenku:
- - OLIEHKA «3a4TE€HO)» BBICTABIISETCS CTYAEHTY, €CJIM 3a/la4a PelIeHa U JOIYIIEHbI
HE3HAYUTCIIbHBIC OHH/I6KI/I,
- - OLICHKA «HE 3a4TEHO)» BBICTABIIAETCS CTYJIEHTY, €CIIM 3a/la4a HE pelIeHa WU pelIeHa
HENpPaBUIbHO.

TeMbl NUCbMEHHBIX Pa0d0T
[TucemenHBIe PabOTHI Y4EOHBIM TIJIAHOM HE MPETYCMOTPEHBI.



7.3. OueHo4YHbIe cpeAcTBA JAJs MPOMEKYTOYHOH ATTeCTALMM 10 WTOraM OCBOEHUS

AUCHHILIHHBI
7.3.1. Bonpochl K NPOME:KYTOYHOI aTTecTalu
Cemectp 7
Ne
/i Bonpocsl k 3a4ery

1 | XapakrepucTrka u Ki1accu(pUKAIHs XUMUYECKOTO ChIpbsi. OCHOBHBIE CHIPhEBBIE HICTOUYHUKH
B TEXHOJIOTMHM HEOPTAHUYECKUX BEIIECTB

2 | OU3UKO-XMMHUYECKHE OCHOBHI ITPOIECCA pa3IeNIeHUs BO3AyXa. XapaKTepUCTHKa
I10JIy4aeMbIX IIPOAYKTOB: KHCII0pO/a, a30Ta. X npumenenue

3 | llpuHOMManbHAsI TEXHOJIOTHYECKAst CXxeMa OJIoKa pasjiencHus Bo3ayxa bP-6.

4 | ®u3nKo-XMMHUYECKHE OCHOBBI KOHBEpPCHUU MeTaHa. [IpumensieMble KaTanu3aTopsl. Sibl

5 | JIByxcryneHpuaTas KOHBEPCHs METaHa: IEPBUYHBIN M BTOPUYHBIN PehOPMUHT.

6 | [IpuHOMNHaTbHAS TEXHOJIOTHYECKAsi CXeMa U ONITUMAIIbHBIC YCIIOBHUS KOHBEPCUU METaHA

7 | OU3NKO-XUMHUYECKHE OCHOBBI IApO-KUCIOPOJHONW KOHBEPCUU IPUPOJIHOTO Ta3a

8 | Cepoounctka mpupoHOro raza. @U3NKO-XMMUYECKHE OCHOBHI Mpoliecca. KaranmzaTopsl.

9 | [IpuHIMNMATbHAS. TEXHOJIOIMUYECKAsi CXeMa OYMCTKH IPUPOHOTO ra3a OT COeAMHEHUN
CEpBL.

10 | ®u3NKo-XxMMHUYECKHE OCHOBBI KOHBEPCHH OKCHJIA YIIEpOoAa

11 | KonBepcus okcuaa yriepoaa. Pasnuunsie cnocoObl kouBepcuu. Karanuzaropsl. sl

12 | JIByxcTyneHp4aTasi KOHBEPCHUS OKCHA YIIIEPOa: BBICOKOTEMIIEpaTypHas 1
HU3KOTEMIIEpaTypHasi KOHBEPCHSL.

13 | IlpuHiunuanbHas TEXHOIOIMYECKast CXeMa U ONTUMAJIbHbIE YCIOBUS KOHBEPCUU OKCHJIA
yriepoza.

14 | OuncTKa KOHBEPTUPOBAHHOI'O ra3a OT OKCUAA U TUOKcHa yriaepoaa. CriocoObl OUMCTKH.

15 | ®usuko-xMMHYECKHE OCHOBBI ITpoliecca abCopOLMK U METaHUPOBAHUS
KOHBEPTHPOBAHHOTO Ta3a

16 | Ceipbe B ipon3BOICTBE aMMHaKa. KOHBEpCHOHHBIE CITOCOOBI IMOTyYEHUS a30TOBOJOPOTHON
cMmecu

17 | Cunte3 ammuaka. @U3MKO-XMMUYECKHE OCHOBBI MTPOIIECCa.

18 | Karamuzaropsl mporiecca CHHTe3a aMMHuaka. SIibt

19 | IlpuHIMNIHaTbHAS TEXHOJIOTHYECKAst CXeMa CHHTe3a aMMHuaka. ONITUMaIIbHBIC YCIIOBHS
mporecca.

20 | AMMHaYHO-XOJIOMIIbHAS YCTAHOBKA B TPOM3BOICTBE aMMHAKa

21 | DHeproTexHOJIOrNYECcKas cxema MPOU3BOICTBA aMMHaKa ¢ peKyTepannuei SHepriuu CTa i
IIOJIy4Y€HUsI CUHTE3-Ta3a

22 | OU3UKO-XUMHUYECKHE OCHOBBI OKHUCIICHUST aMMHaKa

23 | OCHOBHBIE KaTaJIU3aTOPbl OKUCICHUSI aMMHUaKa

24 | TIpon3BOACTBO a30THOM KUCIOTHI. XapaKTEPUCTHUKA a30THON KHCIOTHI.

25 | IloxroToBka ChIpbs K MpOIECCy KOHBEPCUU aMMHUAKa B TPOM3BOICTBE a30THON KUCIOTHI

26 | CeIpbe Il MPOU3BOJICTBA a30THOM KHCIIOTHI, TPEOOBAHMS K €ro KauecTBy. [IprMeHeHne
a30THON KUCIIOThI

27 | OCHOBHBIC CTaJIMM TIPOU3BOJICTBA a30THOW KHCIOTHI. DU3NKO-XMMHYECKHAE OCHOBBI
npouecca. Karanusatopel KOHBEpcHH. bl

28 | Celpbe Ul TTPOM3BOJICTBA CEPHOM KHCIOTHL. OCHOBHBIE CTaIWU TPOHM3BOJCTBA CEPHOM
KHUCJIOTBI

29 | CriocoObI MPOU3BOJICTBA CEPHON KHUCIOTHI

30 | ®u3nMKO-XUMHUYECKHE OCHOBBI Ipoliecca abcoOPIHMH B TEXHOJIOTUU CEPHOI KUCIIOTHI

31 | TexHOIOTHUS MPOU3BOACTBA CEPHOM KUCIOTHI. ONTHMAIBHBIE YCIOBUS IpoLiecca

32 | ®ocdarHoe ceipbe. Buapl. Ero moaroroBka.

33 | [IpuHnunmuanbHas TeXHOJOTHYECKas cxeMa oboramenust pochopuTHOM Py IbL.
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Cxema niepepaboTku (pochaTHOTO CHIPhS B II€JIEBBIC TPOAYKTHI.

35 | CroiictBa ocdopa u ero coequnenuit. [Ipumenenue pocdopa u gpocdaros.

36 | Ilomydenne pochopa 3MeKTPOTEPMUIECKUM CIIOCOOOM.

37 | Ilomydenune TepMudeckoit GocPOpPHOI KUCITOTHI.

38 | CepHOKHUCIOTHOE Pa3NIOKEHHE MPUPOAHBIX PochaTos.

39 | IIpon3BOACTBO IKCTPAKIIMOHHON (POCHOPHOI KUCIIOTHI.

40 | OU3NKO-XMMUYECKHE OCHOBBI MPOLIECCa KOHLEHTPUPOBAHUS SKCTPAKIIMOHHOHN (hochopHOI
KHCJIOTBI.

41 | CiocoObl NOMy4YEeHUS KATbIIUHUPOBAHHOM COJIBI

42 | AMMuayHbIi cioco0 NpOU3BOJACTBA KAJIbLIMHUPOBAHHOM COJBI.

43 | Meroapl TMONMy4YEeHUS BOJOpPOAA M KAaKOM W3 HHUX Haumboiiee pacHpoCTpaHeH B
IIPOMBIIIEHHOCTH?

44 | OcHOBHBIE CHIPbEBBIC HCTOYHUKH a30Ta U MOTPeOUTENH a30Ta. METO/Ibl CBSI3bIBAHUS a30Ta.

45 | OU3HKO-XMMHYECKHE OCHOBBI IIPOIECca KOHIIECHTPUPOBAHUS YKCTPAKITUOHHOM (pocopHOi
KHCIJIOTBI.

46 | TpeboBaHusl, IpeaAbABIsEMbIe K IPOMBIIIICHHBIM KaTalu3aTopam

47 | Jle3akTUBaIUs KaTaau3aTOpPOB

48 | CocoObl MOTy4YeHHsI KaTalu3aTopoB

49 | IlpuHIUnUaNbHAs CXeMa MOTYYCHUS KayCTHUECKOU COIBI

50 | IlpuHnMnuanbHas cxema MOoJTy4eHUs! U3BECTH
Cemectp 8

Ne
o/ Bomnpocel k 3x3amMeny

1 | Munepanbsubie ynoopenus. Ux kinaccupukanus. ArpoxuMudeckas 3pPeKTUBHOCTb

2 | CpaBHHTENbHAs XapaKTEPUCTUKA a30THBIX yI00pEeHHI

3 | XapakrepHucTHKa W 00JIaCTH MPUMEHEHHUSI aMMHUAYHOM CETUTPHI

4 | OU3MKO-XMMHYECKHE OCHOBEHI ITpOIecca MPOU3BOACTBA AMMHUAYHOM CETUTPHI

5 | Ou3uKO-XMMHUYECKHE OCHOBHI ITPOIIecca BRITAPUBAHMUS AMMUAYHOM CEITUTPHI

6 | IlpuHnunuanbHas TEXHOIOTWYECKas CXeMa Mpolecca CHHTE3a aMMUAUYHOM CeITUTPhI

7 | IlpousBoacTBO KapOamuma. XapakrepucTuka kKapOamuma. OOmacTM NpUMEHEHH,
TpeOOBaHUS K KAUECTBY ChIPBSI.

8 | DU3HKO-XMMHUYECKHE OCHOBBI ITPOIEcca CHHTE3a KapOamuia

9 | ®usuKo-XxMMHUYECKHE OCHOBBI Ipoliecca TUCTUILIALUHU KapOamuaa

10 | dusuKo-XxUMHUYECKHE OCHOBBI IPOIIecca BRITApUBAHI KapOamuaa

11 | IlpuHnunuanbHas TEXHOJIOTHYECKas cXeMa IIPOU3BOJICTBA KapOamuaa

12 | Bugas! pocdopubix ynoOpenuit. Docmyka

13 | [puHIIUNHATBEHAS TEXHOJOTHYECKas cxema odorameHus: GocHOpUTHOMN Py/IbL.

14 | ®usuko-XxMMHUYECKHE OCHOBBI Ipoliecca MoayyeHus cynepgocdara.

15 | IlpunnunuanbHas TEXHOJIOTHYECKas cXeMa MoiyueHus cynepgocdara

16 | ®usuKo-XMMHYECKHE OCHOBBI TIOJTYUEHUS IBOHHOTO cyriepdocdara

17 | CepHOKHUCIIOTHOE pa3NIoKEHHE MPUPOAHBIX pochaTo

18 | IlpuHnmNUanpHAs TEXHOJIOTHYECKAS CXeMa MOTyUeHHsI IPEIUIITaTa

19 | [puHNUMNHATHEHAS TEXHOJIOTHYECKAs CXeMa MOJTydeHus aMmModoca

20 | AzoTHO-KHCIOTHAs nepepaboTka ochaTos.

21 | ITpou3BOJCTBO KOMITJIEKCHBIX MUHEPAJIbHBIX yIOOPEHUH.

22 | Xapakrepuctuka HUTpoamMMopocku. CBOMCTBA ChIPhS M COMYTCTBYIOIIUX MPOTYKTOB.

23 | Kanwmitabeie ynoopenus. Kimaccuduxarusi.

24 | IlpuHIMNUaNbHAs TEXHOJIOTUYECKAs CXeMa MOTyYeHHs! XJIOPUCTOTO KaJisl TalTypruiecKuM
METOJIOM.

25 | Ilpouecc rpaHyIMpOBaHUs B IPOU3BOACTBE MUHEPATIBHBIX yI0OpEHHIA




26

XapakTepucTUKa M KIACCU(PHUKAIMS XUMHUYECKOTO ChIpbsi. OCHOBHBIC CHIPHEBBIE
HMCTOYHUKHU B TEXHOJIOTUU HEOPIraHUYECKUX BEILIECTB

27 | IpuHIMIHaTBHAS TEXHOJOTHYECKAs cxema OJIoKa pa3aesieHus BO3IyXa

28 | ®U3UKO-XMMHUYECKHUE OCHOBBI KOHBEPCHUU METaHa.

29 | [IpuHIHMIHATBHAS TEXHOJIOTHYECKas CXeMa JIBYXCTYIIEHbYaTONH KOHBEPCUU METaHa

30 | [IpuHIMMIHAaTBHAS TEXHOJIOTHYECKAs CXeMa CEPOOUUCTKH TPUPOIHOTO ra3a

31 | ®u3UKO-XMMHYECKHUE OCHOBBI KOHBEPCHUHU OKCHJIA YTIIEpo/ia

32 | PaznuynbIe CTOCOOBI KOHBEPCHH OKCHJIA YTIIEpOaa.

33 | [IpuHIHMMHMaTBHAS TEXHOJIOTHYECKAst CXeMa JIBYXCTYIIEHbYATONH KOHBEPCHUS OKCHIA
yriepoza.

34 | CiocoObl 0UMCTKH KOHBEPTHPOBAHHOTO ra3a OT OKCHJIA M TMOKCHIA yIiepoa.

35 | KonBepcroHHbIe crIOCOOBI OTYyUYEHUS a30TOBOIOPOAHON CMecH

35 | ®U3UKO-XUMHUYECKHE OCHOBBI MPOIlecca CHHTE3a aMMHUaKa

37 | [IpuHuMnuanbHas TEXHOJIOTHYECKas CXeMa CHHTE3a aMMHUaKa

38 | ®U3HKO-XMMHYECKHUE OCHOBBI OKUCIICHUST aMMHAaKa

39 | ®uU3UKO-XMMHUYECKHE OCHOBBI MPOIlecca MOMyUeHUs a30THON KUCIIOTHI.

40 | OcHOBHBIC CTaIUU TIPOU3BOCTBA A30THOU KHCIOTHI

41 | XapakTepucTuKka CEpHOI KUCIIOTBI U ChIPbE JUISl €€ MPOU3BOJACTBA

42 | Ou3NKO-XMMHYECKHE OCHOBBI IIpoIecca a0CoOPIIMY B TEXHOJIOTUU CEPHOM KUCIOTHI

43 | TexHOJOTHS IPOU3BOICTBA CEPHOM KHCIOTHI KOHTAKTHBIM CHOCOOOM

44 | AMMuauHBI# cr1oco0 MPOU3BOCTBA KAJIBIIMHUPOBAHHOM COJIBI

45 | ®ocdatHOE chipbe. Buapl. Ero moaroroska.

46 | I[Momyuenue docdopa 3AEKTPOTEPMUUECKUM CIIOCOOOM.

47 | Ilony4yenue Tepmudeckort (GpochopHOIt KHCIOTHI

48 | [Ipou3BOACTBO IKCTPAKIIMOHHON (PocHOpPHON KHUCIOTHI CEPHOKUCIOTHBIM Pa3IOKEHUEM
MpUPOAHBIX (ocharos

49 | CpoiictBa dpochopa u ero coenunenuii. [lpumenenune gocdopa u pocdaros.

50 | DHeproTexHoNOrHUEcKas cxemMa MPOU3BOJICTBA AMMHAKa C PEKyTepaueil SHEpruu cTaaui

TMOJIYUCHUA CUHTE3-Ta3a




7.3.2. Kputepuu U HOpMbI OLIEHKH

®opma
Cemectp TIPOBECHMs . Kpurepun u HoOpMbI OlIEHKH
MPOMEKYTOUHOM
aTTecTaluu
7 3auer (yCcTHO) «3a4TEHO» 3adyer  cyMTaeTcs  CHAHHBIM  TPHU
YIOBJIETBOPUTEIHHOM OTBETE HAa YCTHbHIE
BOIPOCHI MJIM Ha Ooee
55% TecTOB.
He oTBeuaeT Ha yCTHBIE BOIPOCHI
«HE 3aYTEHO» MperojaBaTeNiss  WIM  OTBEYaeT
MeHee yeM Ha 55% TecToB.
8 Dk3ameH (YCTHO) CTaBuUTCS B Cily4yae JEMOHCTPALUU

(OTIIHOY cTtyneHToM Oonee 85% 3HaHuWii 1O
peaMeTy (85 OayIoB npu
TECTHPOBAHNM), BEpHBbIC OTBETHl Ha 1-2
TTOTIOTHUTEIHHBIX OTBETOB
o Ouiery

«XOPOIIIOY CraBuUTCSI B Ciy4ae JCMOHCTpAlHuU
ctyneatoM [0 - 84% 3HaHumii 1O

MpEeAMETY (70-84 OayoB npu
TECTUPOBAaHWHU), BEpPHBIC OTBETHl Ha 1-2
TTOTIOJTHUTEIHLHBIX OTBETOB MO OMIICTY

«YyHAOBJICTBOPUTCIIBHO»

CraBuTCcs B Cily4yae JEMOHCTpaluu
CTYyJICHTOM He MeHee 55% 3HaHuWi 1o
[IPEIMETY (55 OaoB pu
TeCTUpOBaHUHU), 0e3 OTBETOB  Ha
JIONIOJIHUTEIIbHBIE OTBETHI IO OMIIETY

«HEYOOBJICTBOPUTCIILH
o»

CraBuTCS B Cllydae JIEMOHCTpaluu
cTyneHToM MeHee 55% 3nHanuii (55
0aqIoB  MpU  TECTUPOBAHMM)  IIO
npeaMery,  0e3 OTBETOB Ha

JOMOJHUTCIIbHBIC BOITPOCHI 11O 6I/IJ'I€Ty




8. YueOHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecTeYeHue T CIUTLTHHBI

8.1. Obs3aTe1bHAs IUTEPATYpPA

Tun (yueOHUK, yueOHOe

KoanuyecTBo B

Ne nocodue, yue0Ho- T'ox HAY4YHOH
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJjioBoK)
n/n MeToAnYecKoe mocoomue, H3JaHus ouoaunorexe /
NPAKTHKYM, Ap.) Haumenosanue 9bC
1 AxmetoB T.I'. XuUMHuYecKasi TEXHOJIOTHUs 2018
VYyebHoe mocodbue OBC «Jlanb»
Heopranmueckux Bemect. Kuura 1
2 Axmertos T.I'. XUMHYECKast TEXHOJIOTHS 2017
VYyebHoe mocodbue OBC «Jlanb»
HEOopraHnyecKux BemiectB. Kuura 2
3 | I'ypoB A. A., bagaeB ®@. 3., | Xumus 2017
OBuyapeHko JI I YyeOHuk IbC
. ) «Znanium.com»
Ilanosan B. H.
8.2. lonotHUTeILHAS JIUTEPATypa
KoanuectBo B
Tun (yueOHnk, yueOHoe .
HAYYHOU
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3arsaBue (3aroJjioBoK) I'on w3nanus ouodamorteke /
n/n MeTOoAnYecKoe nmocoomne,
DPAKTHKYM, 1p.) HaumenoBanue
> 9bC
3 | IIpoxodsnes B. IO. OCHOBBI TPOEKTHPOBAHUS IIPOU3BOCTB 2015
poxod P p P a VYuebHoe mocodmne OBbC «Jlanb»
HEOPTaHMYECKUX BEIECTB
4 | Uabun A, I1. CoBpeMeHHbIE TPOOIEeMbl XUMUYECKON Y4eOHoe mocodue 2011 OBC «Jlanb»
TEXHOJIOTUH HEOPTaHUUECKUX BEIIESCTB [
5 | Habun AL I1. [Tpon3BOICTBO a30THON KHUCIOTEHI [ Y4eOHoe mocodue 2013 OBC «Jlanb»
6 |- TexHosorus HeOpraHM4YecKNX BEIIEeCTB U Kypc nexumii 2007 Wurtepuer pecypc.

MHUHEPAIBHBIX y1oOpeHuit. Kypc

JIEKIIUH.

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




8.3. IlepeueHb nmpodgeccHOHATBHBIX 0a3 JaHHBIX M MH()POPMALHMOHHBIX CHPABOYHBIX
CHCTEM

Teopernyeckue 0CHOBBI XMMHYECKOH TEXHOJIOTHH

Kypnan myOnukyeT cooOIIeHus O HOBBIX TEXHOJIOTHYECKUX Ipoleccax B oOpabaTbiBaromiei
NPOMBIIIJICHHOCTH C TOYKM 3peHus (pyHmameHTanbHOMH Hayku. CTaTbu B KypHaJle IMOCBSILEHBI
OCHOBaM TeIJIoMaccooOMeHa, MpolieccaM pasieieHus], MeX(pa3HbIM SBICHUSM, TEUCHHUIO CHITYyYUX
MaTepHaoB, OMOTEXHOJIOIHH, ONTHMU3ALMH, aBTOMAaTH3AIMH U YIPABICHUIO, S)KOHOMUU 3HEPTHUH,
METAJIJIOB U ChIPbS, 3alIUTE OKPYKAIOIIel cpeibl U CMeXHbIM TeMaM. 2KypHaJi BxoauTt B Ilepeuensn
BAK u cucremy PUHIN. Jlns 3aperucTpupoBaHHBIX IoJb30BaTened HayuHoil 31eKTpOHHOM
OMOIIMOTEKH (eLibrary) JIOCTYTICH MOJTHOTEKCTOBBIN apXuB c 2011 roja:
http://elibrary.ru/contents.asp?titleid=8244

- WebofScience [DneKkTpoHHBIH pecypc]: MyJIbTHAMCHMIUIMHApHAs pedeparuBHas Oaza
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pexwum moctyna: apps.webofknowledge.com. —
3ar1. ¢ sKpaHa. — 3. pyc., aHrI.

- Scopus [DnekTpoHHbIH pecypc]: pedeparuBHas 06a3a ganubix. — Netherlands: Elsevier, 2004 —
PexxuMm poctyna: scopus.com. — 3ari. ¢ skpaHa. — S3. pyc., aHIJI.

- 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 [DnekTpoHHBIH pecypc]: KOUIEKIHS 3JCKTPOHHBIX KHHI M3/1aTCILCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum moctyma: sciencedirect.com. — 3ari. ¢ skpaHa. —
S13. aHrm.

- 9BC "Jlanb" (npaBa npunamiexar OO0 «9bC JIAHby), norosop Ne 318 ot 22.04.2020 .
¢ 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) BkmtodaeT B ceOsl MOJTHOTEKCTOBBIC JIEKTPOHHBIC 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 mpunamieskar OOO Kommnaunus "Aii [Tu Ap Meauna"), morosop
Ne 468 ot 04.06.2020 r. ¢ 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 3HAaHUS - 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
NpeJICTaBJICHbl HE TOJNBKO yuYeOHbIC W3JaHWs, HO W HaydHas JIMTEparypa, a TaKXke CIOBapH,
CMPaBOYHUKH.

- IBC “KouncyabTaHnT cTyaenta” (mpasa npuHamiexxar OO0 «Ilomurexpecypc»), 10roBop
Ne 603 ot 20.07.2020 r. ¢ 01.09.2020 r. mo 31.08.2021 r. (o ampecy http://www.studentlibrary.ru).
[Tonnucka Ha KOMIUIEKT «APXUTEKTypa M CTpoUTenbCcTBO». gorosop Ne 604 ot 20.07.2020 r. ¢
01.10.2020 r. mo 30.09.2021 r. IToanucka Ha KOMIUIEKT « DHEPTreTHKAY.

- Hayunas snextponHast 6ubnuoteka (npasa npunaaiexatr OO0 «PYHDby, norosop Ne 1274
or 02.12.2019 r.). Ha mnnarpopme Hayunoit snexkTpoHHOW OubIMoTekn (MO ajapecy
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/

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecreYeHust

Ne Hamvenopamme IO PexBHU3UTHI uormsuopa
n/n (mara, HoMep, CPOK AeHCTBUSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JecTBuUs - 6eCCPOUHO
2 | Office Standard Horosop Ne 727 ot 20.07.2016r., cpok

JecTBuUs - 6eCCPOUHO

8.5. Onucanue MaTepuaabHO-TEeXHUYECKOI

00pa30BaTeJIbHOIO MPOIEeCcca Mo THCIUTLINHE

633])1, H606XOI[HMOﬁ AJIA OCYIIECTBJICHUA

HaumeHnoBaHue 000py/10BaHHBIX y4eOHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs
. IlepeyeHb OCHOBHOIO 000PY10BAHUS
I/ | MPaKTH4YeCKHX U J1a00paTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEILHOMN
pa6oThI 00y4arOIMXCH (HOMep Ay TUTOPUH)

Jlaboparopus "IIponeccoB u AXII". Yuebnas JlabopaTopHble yCTaHOBKHU 10 U3yUYEHHUIO

QyUTOPHUS 11 IPOBEICHUS 3aHATUI npoliecca peKTU(pHUKALMY, Ipoliecca

CEMUHAPCKOT0 TUTA. Y4ueOHas ayIuToOpus i (Teruionepenadu (Tpyoa B TpyoOe),

1 |KypcoBOro nmpoeKTUpOBaHUs (BBIIOJHEHUS imabopaTopHasl yCTaHOBKA I U3MEPEHUS
KypCOBBIX pa0oT). YueOHas ayJuTopus AJs NTaBJICHUs, CTAlMOHAPHOE Meaua
[IPOBE/ICHUS IPYNIOBBIX U UHAUBUIYAJIbHBIX  |000pYZOBaHUE, UHTEPAKTHBHAS JOCKA.
KOHCYJIbTaluil. YueOHas ayiuTopus JJis CTOJIbl YYEHHUECKHUE , CTYJIbsSI YYEHUUYECKUE.
MPOBEICHUS 3aHATUI TEKYIIEro KOHTPOJIS U
MPOMEXYTOUHOM aTTectanuu. A -118
JlaGopatopus "BricokoMoneKysipHbIe Crobl 1abopaTopHble 0cTpOBHBIE; CTOJIBI
coenquHeHus". YueOHas ayIuTOpus AJs imaboparopHble npucTeHHbIe; CTONbI
MPOBE/ICHUS 3aHATUH CEeMUHAPCKOTO TUIIA. imabopaTopHble; mIKad BBITSHKHOM; mKad
YueOHast ay TUTOpHS JJIs KypCOBOTO BoITsDKHOM 150011IB; Becsl ananuTuyeckue
MPOEKTHUPOBAHNUS (BBIIOIHEHUS KyPCOBBIX BJIP200; cymmmnsHbii mkad Snol 58/350;
pabot). YueOHas ayauTopus ISl IPOBEICHUS  [CTOJI BUOPOYCTONYMBEIN; CTOJ MTUCHMEHHBIN;

2 [FpYNIOBBIX YU UHIUBHYaIbHBIX KOHCYJIbTALMH. [IKA(bI 1711 XUMPEAKTUBOB; TyMOa sl
YueOHast ay TUTOpHS [Tl IPOBEICHUS 3aHATUH [TOCY/IBI U XUMPEAKTUBOB; PETYJIISTOP
TEKYLLEro KOHTPOJIS U MIPOMEKYTOUHOU HanpspbkeHus bI12100; repmocrat UTU4;
aTTectanmu. A- 220 ABTOKJIAB; MOJIMMEPU3ATOP; IITATHUB

imabopaTOpHBIiL; 0CKa ay TMTOpHAS

TPEXCEKIIMOHHAas; Ta0ypeThl

imabopaTOpHbIe; XUMHUECKas MOCy/Ia.
YyeOHast ayiuTopusi i npoBeaeHus 3aHATHI  [CTOJIbI ydeHUUECKHE ABYXMECTHbBIE
FIEKIIMOHHOTO THUIA. Y4yeOHas ayIuTopus JUIst  ((MOHOOJIOKH), CTOJI IIPEToIaBaTeIbCKHil,
MPOBEJCHUS 3aHATUI CEMUHAPCKOTO THUIIA. CTYJI IPENoiaBaTeIbCKUil , JOCKa
YueOHast ay TuTOpHsI U1 KypCOBOTO ayJTUTOpHas (MeJoBas).
MPOCKTHPOBAHUS (BBITIOTHEHUS KYPCOBBIX

3 pabot). YueOHast ayiuTOpHs U1 IPOBEACHUS

IPYTITOBBIX U WHANBUAYAIBHBIX KOHCYJIbTAIINH.
YueOHast ay TuTOpHs UI IPOBEICHUS 3aHATUI
TEKYIEro KOHTPOJIS U POMEXKYTOUYHON
aTTectanmu. A-215
4 [TomerieHne it CaMOCTOSTENHHOM pabOThI CTOJIBI, CTYJIbSI, KOMITBIOTEPHI

oOyuaromuxcs (I'-401).
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