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1. IEJIX U 3AJTAYM OCBOEHU A JUCHUITJIMHBI

1.1. Heapio ocBOeHUS] TMCHUIUIMHBI SBISIOTCA (OPMHUPOBAHUE y CTYIEHTOB TEOPETHUECKUX
OCHOB O0IIel XMMUYECKOH TEXHOJIOTHH U MPHOOPETEHNE UMK HABBIKOB B BEIOOpE PallMOHAIBHBIX
TEXHOJIOTMYECKUX IIPOLECCOB M OOOpYHOBaHMSA JJs HX OCYILECTBIEHUS, pPALHUOHAIBHOIO
WCTIOJIb30BAHUS CHIPBS U SHEPTHH. V3ydeHne OCHOBHBIX CIIOCOOOB MEepEpadOTKU CHIPBS, TBEPIBIX
U JKAJKHAX TOIUIUB, IIOIY4YCHHE BaXKHBIX XHUMHMYECKHX DJHEPrOHOCHUTENIEH M  YIJIEPOAHBIX
MaTepHalioB, TaKUX KaK KOKC, OEH3WH, CIUPT, YKCYCHas KHUCJIOTa, CepHas KHUCJIOTa, aMMHaK,
a30THAas KUCJIOTA, KAJIbLIMHUPOBAHHAS COJA U JIp.

1.2. 3agaym ocBOCHUSA TMCHUIIMHBI (MO1YJIs1):

o (hopMUpOBaHUE MTPEJICTABICHUI 0 XUMUYECKOU TEXHOJIOTHH;

o (hopMUpOBaHHE TIPEICTABICHIE 00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOIIECCOB XMMHYECKON
TEXHOJIOTHH;

o (dbopMupoBaHUE TMPEACTaBICHUI O crocobax MepepadOTKHU ChIPbs, TBEPABIX M >KUIKHUX
TOILIIUB;

o W3yYEHUE TEXHOJOTMYECKUX IPOIIECCOB TMONMYYEHUS  BAXKHEHIINX XHUMHUYECKUX
MIPOJIYKTOB;

o W3YYUTH CIOCOOBI ONTHUMM3AIMH TEXHOJOTUYECKHX IMPOIECCOB, 000PYAOBAHUS ISl MX
OCYIIIECTBIICHUSI.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM MPOT'PAMMBbI
VYyeOnas gucuumiuHa (Moaynb) b1.5.27 «O06uias xumudeckast TEXHOJIOTUS» BKIIOYCHA B

nepeyeHb 00s3aTeNIbHbIX JUCUUIUIMH 0a30BOMl 4YacTh 00pa3oBaTeIbHONH MpOrpamMmbl 110
HanpasyieHuto noarotoBku 18.03.01 Xumuueckasi TeXHOJIOTUS HANpaBlieHHOCTh «TexHoorus
AIIEKTPOXUMHUYECKUX MPOU3BOACTB» U «XUMHUECKasi TEXHOJIOTUS PUPOJHBIX YHEPrOHOCUTENEH
U YIJEpPOJHBIX MarepuaysoBy». JMCHUIUIMHA pealu3yeTcss B COOTBETCTBUU C TpeOOBaHUSIMU
®I'OC, OIl BO u VII, no naHHOMY HanpasJI€HUIO OATOTOBKH.

JucuuruinHa Oa3zupyercs Ha clelyloluX AucuuIuimHax: «OO0mas U HeopraHudeckas
XUMUA», ((OpFaHI/ILIeCKaH XUMUA, ((HpOLIGCCBI U MCXAHUYCCKHUC alllmapaTbl XUMHYCCKHUX
npousBoAcTB», «Du3nueckas xuMus», «BBeneHUs B CHEUUAIBHOCTH» H3y4yaeMbIX B 1-5
CeMeCTpax.

[TonydeHHble 3HaHUS HEOOXOAUMBI ISl U3YYEHUS IPEIMETOB MO MPOQUIIO MOATOTOBKH,
a Taxke gucuumuinH: «Kommounnas xumus», «MaTepuanoBeJeHHE U 3allluTa OT KOPPO3UM,
«TexHonoruueckass mnpakTuka», «l[IpenaurnioMHas MpakTHKa»; IMOATOTOBKE K MpPOLELype
3aLUTHI U 3aIUTE BHITYCKHON KBaJM(UKAITMOHHON pabOTHI.

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAIT/IMHBI

3.1. IIpouecc u3yueHust AMCUUILUINHBI (MOJyJIs) HapaBieH Ha (OPMUPOBAHUE HIIEMEHTOB
cienyromux npodeccnoHaNbHBIX KommeTeHIui B cootBeTcTBUM ¢ OIl BO mo crenuanbsHOCTH
18.03.01 Xwumunueckass TEXHOJOTHs, HANPABICHHOCTh «TEXHOIOTHS AIIEKTPOXUMUYECKHUX
MIPOU3BOJCTBY M «XHUMHUYECKas TEXHOJOTHS MPHUPOJIHBIX SHEPrOHOCUTENIEH U YIIEPOIHBIX
MaTepHaIOB»:



OIIK-1. CnocobeHn u3y4aTh, aHaJIM3UPOBATh, UCIOJIH30BATh MEXAHU3Mbl XMMHUYECKHX PEaKIH,
IPOMCXOJAIINX B TEXHOJOTHUECKUX MPOLIECCaX U OKPYKAIOLIEM MHPE, OCHOBBIBASICh Ha 3HAHUSX
O CTPOCHHMM BELIECTBA, IPUPOAE XUMHUYECKOW CBA3M M CBOWCTBAaX pa3MYHBIX KJIACCOB
XMMHUYECKHX COEAMHEHHH, BEIeCTB U MaTepHaJIOB,

OIIK-2.CnocobeH Mcnoibp30BaTh MareMaTtudeckue, pusmueckue, QU3MKO-XUMHUYECKHE METOJbI
JUIs pelIeHus 3a7a4 Npo(ecCHOHANBHOMN NesTeIbHOCTH

dopmupoBaHue yKa3aHHBIX KOMIETEHLIUH pa3MelieHo B Tabnuie 1.

Tabmuna 1 — @opMupoBaHUe KOMIETCHINN AUCIUTLTHHAMHA

HaumenoBanue
JUICIIUTUIAH, (POpMUPYIOIIUX
KOMIIETEHIIMIO COBMECTHO

CeMecTpsl (HOPMHUPOBAHUS TUCIUILTHHEL

1 2 3 4 5 6 7 8

OIIK-1

OO0m1ast 1 HeOpraHuvecKas XuMust

DKoorus

XUMHS JIEMEHTOB

OpFaHI/I‘IeCKaH XUMMUA

Oprannueckast xumusi ||

BBGI[GHI/IG B CIICIMAJIbHOCTD

dusznueckas XUuMHs

Jlakokpaco4HbIe TOKPBITHS

O6ma51 XUMHNYCCKasA TCXHOJOT' A

Komnonanaga xumus

[loaroToBka K mpoueaype 3auiuThl U
3amura BKP

OIIK-2

NudopmaTtuka

Maremaruka

O6ma51 W HCOPraHU4YCCKasd XUMUSL

AHanuTHYecKass XUMHUS U (DU3HKO-
XUMHYECKHE METOJIbI aHAJIN3A

WNnxenepnas rpadrika

XHMUS 3JIEMEHTOB

duznka

Oprannydeckasi XUMHS

Oprannyeckast xumus |l

WH(popManinoHHbIE TEXHOJIOTUN

HpI/IKJ'IaI[HaSI MCXaHHKa

IIpoueccsl " MEXaHUYECKHE
annaparbl XMUMHUYECKHX IPOU3BOJCTB

duznueckas XuMusg

Jlakokpaco4HbIe TOKPBITHS

OJEeKTPOTEXHUKA W TPOMBINUICHHAS
AIIEKTPOHMKA

O6H_[a}1 XUMHUYCCKAA TCXHOJIOTI A

Komnonnuaga xumus

IToaroroBka K mpoueaype 3aliuThl U
sanmra BKP




3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS MO0 TUCIUIJINHE, COOTHECEHHBIX ¢ IVIAHMPYEeMbIMHU pe3yjabTaTamMu ocBoeHust Ol

Tabnuma 2 — Ilepedyens naaHUPyeMbIX pe3ybTaTOB 00yUEHUS MO JUCHMILTUHE, COOTHECEHHBIX C IJITAHUPYEMbIMU Pe3yIbTaTaMU OCBOCHUS

Koa n OueHoYyHbIe CPpeACTBA
HaMMeHOBaHHe
Kox u HauMeHOBaHMe KOMIIETEHUMHT HHAMKATOpPA IInanupyemMsble pe3yjbTaTbl 00y4eHHs 110 AUCHMILIMHE Texymero HPOMe)IfyTOq
Y HOIi
JAOCTHKEHHS KOHTPOJIA
KOMIeTeHIuH arrecrauun
OIIK-1. Crocoben wn3y4ars, aHanu3uposats,| MOIIK-1.2 3HaTh: XUMHYECKHE | YMeTh: Baapers: nHaBbikamu | Bonpocel g | Bompocsl s
UCIIONIb30BaTh MEXaHHU3MBI XUMHUUYECKHX | AHAIU3UPYET peakuuu, aHaAIM3HPOBATh aHanu3a y4eOHOM WU | yCTHOrO YCTHOTO
peaKLuii, MPOMCXOASAIINX B TEXHOJOTUUECKHUX | MEXaHU3MBI MIPOUCXOISIIUEC B | XUMHUYECKHUE Hay4YHOH JHTeparypsl | cobeceoBaHus: | cobeceqOBaHU
mponeccax U OKpyKaromeM MHUPE, OCHOBBIBAACH | XUMHUYCCKUX TEXHOJOTUYECKUI pcakuuu, JJI OIMUCaHuA 6I/IJ'IeTI)I, s 6I/IJ'IGTI)I
Ha 3HAHUSAX O CTPOCHUM BELIECTBA, NPHUPOJE| PEaKIHi, npotecca MPOUCXOISIIHE B | XUMHYECKUX pelieHue 3a1au
XUMHUYECKON CBS3M U CBOMCTBax Pa3IMYHbIX | TPOUCXOAAIINX B | XUMHYCCKHUX TCXHOJIOTHYCCKHUX IMpO1ECCOB,
KJIaCCOB XHMMHYCCKUX Cer[HHeHHﬁ, BCHICCTB M | TCXHOJIOTHYCCKHX IpOU3BOACTB mpoueccax XUMHYCCKUX
MaTepHaioB nporeccax n XUMHUYECKUX TIPOU3BO/ICTB;
OKpYKaIOIIeM MUpe MPOM3BOJICTB;
HOIIK-1.3 3HaTh: 0COOCHHOCTH | YMeTh: TpPUMEHUTH | Biaagerb: HaBbikamu | Bompockl  mms | Bompocer mis
Hcnons3yer MIPOTEKaHMS MOJyYCHHBIC 3HAHWS | MPHUMEHEHUS YCTHOTO YCTHOTO
MIOTyYCHHBIE 3HAHWS | XUMUYECKUX peakuui | mpu BBIOOpE | TOJTydEeHHBIX 3HaHWHU | cobecemoBaHUs: | coOecenOBaHU
JUI pelIeHus 3ajad| B XMMHUYECKHUX | TEXHOJIOTHYECKOH pu BEIOOpE | OMIIeTHI, s: ONIeTHI
npodeccHoHANIBHON | MPOM3BOCTBAX; CXEMBl XHMHYECKOTO | XUMHYECKOTO pelieHue 3ajad,
JIeSITeIIbHOCTH MPOM3BOJICTBA; HPOU3BOJICTBA B | 3amura
npoQeCcCHOHATBHOM pedepara
JIeSTeIIbHOCTH.
OIIK-2.Cnocoben ucnonb3osatsh | MOIK-2.3 3HaTh:  OpUHIMNBI | YMeTh: TNpuUMeHHTHh | Baagers: HaBbikamu | Bompocel  mmsa | Bompockr s
MaTEMaTHYECKHE, (huzngeckue, ¢usuko- | crionb3yer (pusnko-| MCHOIB30BaHUS (hU3MKO-XUMHYECKHE | B NPUMEHEHUH | YCTHOTO YCTHOTO
XUMHUYECKUE METOAbl JJid PEHICHUA 3aJay | XUMHUYECKHUC METOAbL (I)I/I3I/IKO-XI/IMI/I‘IECKI/IX METOABI IIpU BI)I60pe (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IX CO6eCC}10BaHI/IH: CO6eCCI[0BaHI/I
podeCCHOHAIBEHOM NEeITeIbHOCTH JUIL  pelIeHusl 3a/ad| METOIOB Ul BBIOOpPA | TEXHOJOTHYECKOM METOMIOB JUIs BBIOOpa | OWiIeTsl, 3amunTa | 5: OMIIETHI
npodeccrnoHanbHOM TEXHOJIOTHYECKOH CXEMBl  TOJYYEHHsS | TEXHOJOTMYECKOH pedepara
JIeITeIIbHOCTH CXeMbl  TOJYYEHHS | XUMHUYECKOTO CXeMbl  MOJyYCHHS
XHMHYECKOTO MPOJIyKTa JUISl | XUMHYECKOTO
MIPOJIyKTa JUISL | pemieHust  3ajad B | NPOJYKTa JUIst
pemieHust  3a7a4 B | MpoQecCHOHAITBHON pemieHust 3agad B
po¢eCCHOHATIBHOI JIeATENBHOCTH po¢heCCHOHATIBHOI
JCATCIIBHOCTH JACATCIBHOCTHU




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas Tpymo€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3a4. en. 144 waca, pacrpeneiieHHue
9acoB 10 BHJIaM padOT U CEMeCTpaM MPECTaBICHO B TabuIe 3.

Ta6muma 3 — Pacripeaenenne Tpy10€MKOCTH JUCITUTIIIMHBI 110 BUIaM paboT 1o ceMecTpam

TpynoémkocTh B yac

Buj yue6HOoit padoTnI Bcero B 1.4. mo
wac. ceMecTpam
6 ceM
@opMaT u3yyeHHs IMCIUIIHHBI ouHas
O01mast Tpy10€MKOCTb TUCIUILIUHBI 10 Y4eOHOMY TUIaHY) 144 144
1. KonrakTHas pa6ora: 73 73
1.1. AyautopHasi pa6oTa, B TOM YucJje: 68 68
3aHTUS JeKuoHHoro tuna (JI) 34 34
3aHsaTUs cemuHapckoro tuna (I13-cemunapbl, mpakr. 34 34
3aHATHUS U P)
naboparopusie pabots (JIP) - -
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 5 5
KypcoBas pabora (mpoekt) (KP/KII) (xoncynbranus, 1 1
3aIuTa)
TEKYIINI KOHTPOJIb, KOHCYIBTAIIUN T10 AUCIUIUINHE 4 4
KOHTAaKTHasi paboTa Ha MPOMEXKYTOYHOM KOHTpPOJIE
(KPA) ) )
2. CamocrosTeabnas padora (CPC) 71 71
pedepar/scce (MOATOTOBKA) - -
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHast paboTa 3 3
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) - -
CaMOCTOSITENIFHOE HM3y4YEHHE pPa3/IeioB, CaMOIIOATOTOBKA
(mpopa®oTka W MOBTOpPEHME JIEKLIMOHHOTO MaTepuaya U
MaTtepuaiga yueOHHUKOB U Y4eOHBbIX MOCOOUM, MOATOTOBKA| 68 68
K  J1abOpaTOpHBIM M NPAKTUYECKUM  3aHATHUSAM,
KOJIJIOKBUYM H T.1I.),
B T.Y. IOJIFOTOBKA K 3a4€Ty
[ToaroroBka k 3a4eTy ¢ OIEHKON (KOHTPOJIB) - -




4.2. Conepkanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — Coxep:kanue JUCHHUILTAHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

ILmanupyemere Buanl yue6Hoii padoTh (4ac)
(KOHTpOJIMpPYeMbIe) KoHTakTHas pa6oTa PN HauMenoBanme HanmenoBanue
pe3yJIbTaThl 2 s pa3paGoTaHHOTO
= a5 HCIOJIb3YeMbIX AKTUBHBIX H
ocpoennusi: koa YK; S g e DJIEKTPOHHOIO
HaumeHoBaHuUe pa3aenoB, TeM 2 9 =R Bun CPC HHTEPAKTHBHBIX
OIIK; IIK u = = 2|5 g g e Kypca
= sSeoE|=oebls8E 00pa3oBaTeIbHBIX
HHIUKATOPBI = 2% 0o |E=& @ 5 N (TpyaoeMKocTh B
% SEe |22 S=x TeXHOJIOT Hii
JOCTHKEHUS ] = e |« 5 = > yacax)
& = = 2 8§ = =
KOMIETEeHI M = = Q ©
6 cemecTp
OIIK-1 Paspnen 1. BBegenue, XuMuueckasi TEXHOJIOTHSIKAK HayKa [Ipe3enTanus Koncnexr nexmui
VOIIK- 1.2 Tewma 1.1. Uctopus pa3BuTus 0,25 - - 0,5 TlonroroBka K JIEKIHSIM
ggglg 13 XUMHUYECKOH TEXHOIOTUH [6.1.1], [6.1.2], [6.1.3]
NOIIK - 2.3 Tema 1.2. OcHOBHBIE TCRICHLMH 025 |- - 0,5
Pa3BUTHsI COBPEMEHHOU
XUMHUYECKOW TEXHOJIOTHH.
CamocTosiTelbHAsE  padoTa Mo 1,0
ocBoeHnIo 1 pa3nena:
Hroro no 1 paznexy 0,5 - - 1,0
OIIK-1 Pazgen 2. XuMndeckas KOHLIEMIHS METOA MOTYyYEHHS IPOAYKTA. IIpesenranus Koncnekr nexkunit
HOIIK- 1.2 Tema 2.1 CpaBHuUTENbHAS 1,0 - - 1,0 TlogroToBka K JIEKIUAM
VOIIK-1.3 XapaKTepUCTHUKA METO/IOB [6.1.4], [6.1.5], [6.1.6]
OIIK-2 MOJTYYSHHSTIPOIYKTa Ha IPUMeEpe
VOIIK -2.3 NOJIyYeHHs] HUTPATa aMMOHHUSL.
Tema 2.2 Bei6op mpomsbinieaaoro | 1,0 - - 1,0
METOo/1a MOy4eHHs HUTpaTa
aMMOHUSI B IPOMBIIIJIEHHOCTH
CamocTosiTelbHAsE  padora Mo 2,0
OCBOEHMIO 2 pazjeja:
Hroro no 2 pa3neny 2,0 - - 2,0
OIIK-1 Pa3nen 3 Kpurepuu OneHKH XHMHKO- TEXHOJIOTHYECKOTO TIpoIiecca
HOIIK- 1.2 Tema 3.1 TexHoJOrMYECKHE 1,0 - 2,0 3,0 TlonroroBka K JIEKIHSIM
NOIIK- 1.3 KpUTepuH:  repepadarbiBaroIas [6.1.4], [6.1.5], [6.1.6],
OIIK-2 CIIOCOOHOCTb, CTEINEHD [6.1.7]
NOIIK - 2.3 npeBpalieHus BEIIECTBA,
aOCOJIOTHBIN BBIXOA TIPOJYKTA,




ILnannpyemere Buabl yuedHoii padoThl (4ac)
(KOHTpoOJIMPYyeMBbIe) KoHTaKTHas pa6oTa PN HanMenoBamue HaumeHoBaHue
pe3yJibTaThl o < pa3paGoTaHHOro
=g 5 HCIO0JIb3YeMbIX AKTUBHBIX H
ocBoeHus: ko1 YK; HanMenoBanme pa3 = S & E : Bux CPC DJIeKTPOHHOT0
OIIK; TIK 1 pa3nesioB, TeM = g - |8 5 58 8 1101 HHTEPAKTHBHBIX Kypea
= S ok |=oebls8E 00pa3oBaTeIbHBIX
HHIHKATOPBI 2 SZg|EE5g28 TeXHOLOMMi (TPYa0eMKOCTH B
JOCTHKEHHUSI ) S =g (5 Z = X 4yacax)
. = < o | G =
KOMIIeTeHII U = = Q i
OTHOCHTENbHBII BBIXOJ IPOIYKTA,
MIPOM3BOIUTEIBHOCTb,
WHTCHCUBHOCTH pabOTHIpEaKTopa.
Tema 3.2 DKOHOMUYECKHE 1,0 - 2,0 3,0
KPUTEPUH: KATMUTAIbHBIE 3aTPAThI,
yIeNbHbIC KalTUTAJIbHBIC 3aTPATHI,
MoJIHast ce0eCTOMMOCTE
MOJYy4aeMOro NpoayKTa,
MPOM3BOIUTENBHOCTD TPY/IA.
CamocTosiTelbHAsE  padoTa Mo 6,0
O0CBOEHMIO 3 pazaesa:
Hroro mo 3 pasmery 2,0 - 4,0 6,0
OIIK-1 Pa3znen 4 CTeXHOMETPUIECKHE PACUETHI [ToaroroBka K JEKIUAM
HOIIK- 1.2 Tema 4.1 CtrexuomeTpuiecKuit 15 - 2,0 4,0 [6.1.4], [6.1.5], [6.1.6], [Ipe3enTarust Koncnexr nekiuii
HOIIK- 1.3 6amanc. CocraBieHue [6.1.7]
OIIK-2 CTEeXHOMETpUYECKOro OajaHca Ha
HOIIK -2.3 pUMepe MOoTyYeHUs] HUTpaTa
aMMOHUS.
Tema 4.2.CrexuoMeTpraecKuit 1,5 - 2,0 4.0
Oaanc B 001eM BUIE. BBIBOIT
YpaBHEHHIi CTEXHOMETPHIECKOTO
Oaianca.
Tema 4.3 IIpumMepsl pacdeToB - - 3,0 6,0
CamocTosiTelbHAsE  padora Mo 14,0
O0CBOEHMIO 4 pa3aena:
3,0
HTroro no 4 pazneny 3,0 - 7,0 17,0
OIIK-1 Paznen 5 OCHOBHEIE TEXHOJIOTHYECKUE TIPHHIIUTIEL
HNOIIK- 1.2 Tema 5.1 [IpuHUMI HAWTYYILIETO 1,0 - 2,0 3,0 IMoaroroBka k nexkuusMm | Ilpesenranus KoHcnekt nexmii
MOIIK- 1.3 UCIIONIb30BAaHMS Pa3HOCTH [6.1.4], [6.1.5], [6.1.6],
OIIK-2 MIOTEHIMAJIOB. [6.1.7]
HOIIK -2.3 Tema 5.2. TIpuHLIMIT HAWITYYILIETO 2,0 - 1,0 3,0
HCIIOJIB30BAHMS CHIPbS SHEPTUUH




IInannpyemsie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThI
ocBoeHus: koa YK;
OIIK; IIK u
HHAUKATOPBI
AOCTHKEHUS
KOMIIeTeHI U

HaumenoBaHue pa3aeioB, TeEM

Buabl yuedHoii padoThl (4ac)

KonrakTHas padora

Jexkun
JlaGopaTop
HbIEe
padoThI
IIpakTHUec
KHe
3aHSATHS
CaMocTofiTeIbHA
s1 padoTta
CTY/AEHTOB (4ac)

Bup CPC

HanmenoBanue
HCIOJIb3yeMbIX AKTHBHBIX H
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEeXHOJOI it

HaumeHoBaHue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca
(TpyAoeMKOCTh B
yacax)

00opyaoBaHUSI.

Tema 5.3. IMpuammn
TEXHOJIOTHUECKOM
COPa3MEPHOCTH.

.!A
o
w
o

Tema 5.4. OnruMusaust XUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB

1,0 3,0

Tema 5.5. OcHOBHBIE ITPUHITUIIBI
ONTHUMU3AIMHU: OTHO(DAKTOPHBIEH
MHOTO()aKTOpHBIE
9KCHEPUMEHTHI.

3,0 - 1,0 3,0

Tema 5.6. Boibop ontumanbHOU
TeMIepaTypbl MPH MPOTEKAHUU
IK30TEPMHUUECKUX U
SHIOTEPMHUUYCCKUX PEaKIHi.

2,0 - 1,0 (30

CamocrosiTesbHasi padoTa no
OCBOEHMIO 5 pazgena:

15,0

HTroro no 5 pazneay

12,0 - 7,0 15,0

OIIK-1
NOIIK- 1.2
NOIIK- 1.3
OIlIK-2
NOIIK - 2.3

Paspnen 6 Colpb€ B XUMUUECKOH MTPOMBIIIJIEHHOCTH

[Ipe3enTarus

Koncnexr nexmui

Tema 6.1. Knmaccugukarwst ceipbsi.

10 - 15 |25

Tema 6.2. Metoasl oOoramesns
CBIPBSI: TPOXOYCHHE,
TPaBUTALIMOHHOE pa3/ieTIeHHE,
MarHuTHas ceraparys,
(IIOTalMOHHBINA METO.
oborarieHus (111 TBEPAOTrO
CBIPBS), yIIapUBaHUE,
BEIMOP2XXHBaHUE (KUIKOCTH),
[ocje0BaTelbHasT KOHIEHC AU
(cMecH ras3os).

2,0 - 115 315

TlonroroBka K JIEKIHASIM

[6.1.4],
[6.1.7]

[6.1.5],

[6.1.6],

CamocrosiTe1bHast padoTa mo
OCBOCHHIO 6 pa3nena:

6,0

HToro no 6 pazneny

3,0 - 3,0 610

OIIK-1

Pazpnen 7 Xumunueckas nepepaboTKaTOILTHBA
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IInannpyemsie

Buabl yuedHoii padoThl (4ac)

E o T HCIOJIb3yeMbIX AKTHBHBIX H
ocBoenms: koa YK; R DJIeKTPOHHOT0
. HaumeHnoBanue pa3aesioB, TeM I 4 [; o & Bux CPC MHTEPAKTHBHBIX
OTIK; TIK u = E o 2 |E z e g £ 00pa3oBaTelbHbIX Kypea
HHIUKATOPBI = g3 é = = = QE TexXHONOrMil (Tpy/10eMKOCTh B
JOCTHKEHUS é S = g |2 b E = = yacax)
KOMIIeTeHIn i = = Q o
HOIIK- 1.2 Tema 7.1. Knaccugpukarus torms. | 0.5 - - 0,5 [oxroroBka k seknusMm | IIpe3eHTtarus Koncrekr nexmmit
HOIIK- 1.3 [6.1.4], [6.1.5], [6.1.6],
OIIK-2 [6.1.7]
HOIIK - 2.3 Tema 7.2. [lepepaboTtka TBEp0TO 1.0 - - 1,0
toruBa. KokcoBanwue.
Tema 7.3. Texnonornueckas cxema | 0.5 - - 05
nepepaboTKK KOKCOBOTO rasa.
Tema 7.4 .I'azuduxanus tBeproro | 1.0 - - 1,0
TOIUTUBA Ta30TCHEPATOPHI
CamocTosiTeTbHAsI padoTa mo 3,0
O0CBOEHMIO 7 pazaena:
Hroro no 7 pa3nery 3,0 - - 3,0
OIlIK-1 Paznen 8 IlepepaboTka HedTn
HOIIK- 1.2 Tema 8.1. IogroroBka HEehTH K 1,0 - 1,5 2,5 MoxroroBka k seknusMm | [Ipe3eHTarus Koncrexr nexmmi
MOIIK- 1.3 nepepaboTKe: CTaOMIH3aNus [6.1.1], [6.1.2], [6.1.3]
OIIK-2 He(TH, 00€3BOKHUBaHNE,
HOIIK -2.3 obecconnBaHue.
Tema 8.2. ®usuueckue wmeronsl | 1,0 - 1,5 2,5
nepepaboTku HeTH.
Tema 8.3. XumMuuecKkre MEeTOIbI 15 15
nepepaboTku HeTH:
TEePMHUUYECKHUI U KaTaJTUTHYECKUN
KPEKHHT, pUPOPMUHT, TUPOIIH3,
KokcoBanue. OuncTKa
HeTEenpPOYKTOB.
CamocTosiTe1bHAsI padoTa mo 6,5
0CBOeHMIO 8 pa3aena:
Hroro no 8 pasueny 3,5 - 3,0 6,5
OIIK-1 Paznen 9 [1pou3BoaCTBO CEPHOM KUCIOTHI
VOIIK- 1.2 Tema 9.1. O0Gxur MpuUTa U 0.5 - 1,0 15 IlogroroBka k JekiusMm | IIpesenrtanus KoHncnekr nexiumii
MOIIK-1.3 MOJIy4eHHEe CEPHUCTOTO aHTHIPHIA. [6.1.1], [6.1.2], [6.1.3]
OIIK-2 Tema9.2. Ouyncrtka 00KUrOBOro 1.0 - 1,0 2,0
VOIIK -2.3 (TexHOJIIOTHYECKAs CXeMa).
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Ilnanupyembie Buabl yuedHoii padoThl (4ac)
(KOHTpoOJIMPYyeMBbIe) KoHTaKTHas pa6oTa PN HanMenoBamue HaumeHoBaHue
pe3yabTaThl o < pa3pabdoTaHHOTO
= s HCIOJIb3yeMbIX AKTHBHBIX H
ocBoeHus: ko1 YK; S g e DJIeKTPOHHOT0
HaumeHnoBanue pa3aesioB, TeM I 8 = Bux CPC MHTEPAKTHBHBIX
OIIK; IIK un = e z | = g 3€ e Kypca
= S ok |ZefHe8E 00pa3oBaTeNbHBIX
HHIUKATOPBI = S Zo|ESge=5 N (Tpy/0eMKOCTh B
% S EC |2 ¥ 2" = TEXHOJIOTHH
JOCTHKEHUS ] = s | = 5 = > yacax)
& = & 2 8 = =
KOMIIeTeHIIU = = Q ©
Tema 9.3. OxuciaeHnE CEPHUCTOTO 0.5 - 1,0 1,5
AHTUIPHUTIA.
Tema 9.4. AbcopOuus cepHOro 0.5 - 1,0 15
AHTUIPHUTIA.
CamocrosiTenibHasi padoTa 1o 6,5
OCBOEHHI0 9 pa3nena:
HTroro no 9 pasneny 2,5 - 4,0 6,5
OIIK-1 Paspen 10 IlpousBoacTBo amMmmuaka
HOTIK- 1.2 Tema 10.1 [Ipurortosienue |0.5 - 1,0 1,0 IToaroroBka k nekuusm | IIpesenrtanus Koncnekr nexiuit
HOIIK- 1.3 .
OITK-2 A30TOBOJIOPOTHOM cMecH c [6.1.1],[6.1.2], [6.1.3]
I/I OHi( 223 HCTIONB30BaHUEC B KAYECTBE ChIPhS
MIPUPOJTHOTO rasa.
Temal0.2. CunTe3 aMMuaKa. 0,5 - 1,0 1,0
TexXHOJIOrHYECKas CXeEMa
MPOM3BOJICTBA AMMHAKA.
CamocrosiTesibHast padoTa no
ocoenmio 10 pasnena:
Hroro no 10 pasgenxy 1,0 - 2,0 2,0
OINK-1 Pa3gen 11 IIpon3BoacTBO a30THOM KHUCIIOTHI
HOIIK- 1.2
MOIK- 1.3 Tema 11.1 KonraktHoe okucnenune |0.5 - 15 2,0 IToarotoBka k nekmusm | [Ipesenrarus Koncrekr nekmii
OTIK-2 aMMMaKa [0 OKCHJa a30Ta. [6.1.5], [6.1.6], [6.1.7]
HOIIK - 2.3 Tema 11.2. Oxucnenue oxcuga |0.5 - 1,0 2,0
a30Ta 0 JUOKCHIA
Tema 11.3. AGcopbmus muokcuaa |0,5 - 1,5 1,0
azora. TeXHOJIOTMYECKas CXeMa
MTOJTYYCHHSI @30THOM KUCIIOTHI
CamocrosiTesbHast padoTa no 5,0
ocBoeHnio 11pasgena:
IMoaroroska pedepara 50
Hroro no 11 pasneny 15 - 4,0 10,0
UTOT'O no aucuMIIuHe 34,0 - 34,0 | 75,0
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5. TEKYIIU KOHTPOJIb YCIEBAEMOCTH U IPOMEKYTOUHASI
ATTECTALMS 11O UTOI'AM OCBOEHMUA TUCIIUIIJIMHBI

JUis  OCyIIECTBIIGHUS TEKYIIETO KOHTPOJS 3HAHUU oOydarommxcs chHOpMYyIHpPOBAHBI
TEOPETUIECKHE BOIIPOCHI 110 TEMaM MPAKTUIECKUX PadoT.

Takxke chOpMUPOBaH TEpPEYCHb BOMPOCOB, BBIHOCHMBIX HA MPOMEKYTOUYHYIO
aTTecTanuio B popMe 3aueTa ¢ OICHKOW B 6 cemecTpe.

VYka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJISCTCA HEOThEMJIEMOW YacThio (hOoHIA
OIICHOYHBIX CPEJCTB M XpaHHUTCS Ha Kadeape « TeXHOIOrus IMEKTPOXUMUYCCKUX MPOU3BOJICTB U
XUMHH OPraHUYEeCKUX BEICCTBY.

Onucanue IOKa3aTeleii W KPHUTEPHEB KOHTPOJSA YCIIEBAEMOCTH, OIIMCAHHME IIKaJ
OILICHHUBAHUA HpI/I TGKYH_IGM KOHTpOJIe 1 OLCHKA BBIINTOJIHCHUS HpaKTI/I‘IeCKI/IX pa60T HpI/IBCIIeHO B
Tabmmie 5.

Tabnuna 5 — Onucanue nokasaresnei U KpUTEprUeB KOHTPOJIS YCIIEBAEMOCTH, OMKUCAHUE IIKAJl
OLICHUBAHMUSI IIPH TEKYIIIEM KOHTPOJIE U OIICHKA BBIMOJIHEHUS TPAKTUYECKUX pabOT

HIxana KonTpoabHasi Henest .
3auer ¢ oneHkoi
OLICHUBAHUS
40<R<=50 OtinnyHO OTINYHO
30<R<=40 Xopoio Xoporro
20<R<=30 Y 10BNETBOPUTEIBHO Y 10BIIETBOPUTENHHO
0<R<=20 HeynosnersopurenbHo HeynosnerBopurenpHo

HpI/I IMPOMEIKYTOUHOM KOHTPOJIC yCICBACMOCTb CTYACHTOB OLCHUBACTCA 110
'—ICTBIpGX621JIJIBHOﬁ CUCTEMC «OTIHYHO», «XOopomo», «YAOBJICTBOPUTCIIBHO),
«HCYOOBJICTBOPHUTCIBLHO.
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Ta6muma 6 — Kpurepuu olleHMBaHUS Pe3ysIbTaTa 00yUeHHUS 10 JUCITUTUIMHE U ITKaJIa OI[CHUBAHUS

KpuTtepuu oneHuBaHus pe3ybTaToB 00yueHUs

Orenka Orenka OreHka OreHka
Ko 1 HaNMeHOBaHMe Kon u nanmenobanue «Hey/I0BJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xopoio» / «OTJIMYHO» /
KOMITETeHIHH HHIUKATOPA N0CTHKCHUA / «HE 3aUTEHO «3a4YTEHO» «3a4TEHO» «3a4TEHO»
KOMIIETEHIHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHIOBOH OT max peUTHUHrOBOH OT max PeUTUHIOBOM OT max peUTUHIOBOU
OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS OLIEHKU KOHTPOJIS OIIEHKH KOHTPOJIS
OIIK-1. Cnocoben  wm3yuars,| MOIIK-1.2  Anammsupyer| He 3HAeT xumuyeckre | Cnabo 3HaeT XuMHYeckue | 3Haer XUMHUYECKHE | YBEPEHHO 3HAeT
aQHAJIM3UPOBATh,  HCIOJIB30BaTh | MEXaHU3MBl  XMUMMYECKHX | PEaKIMM, MPOUCXOJAIINE B | PEaKIUH, MNPOUCXOASIINE B | PEeaKLUH, XMMHYECKHE peaxiyy,
MeXaHU3MBI XMUMHMYECKHX | peakIyif, MPOUCXOAAIIMX B| TEXHOJOTMUYECKUI Mpolecca | TEXHONOTHYECKUH Tpolecca | MPOUCXOAIINe B | MPOHMCXOIIUE B
peaxkiui, NPOUCXOAALINX  B| TEXHOJIOTHYECKUX XMMUYECKHUX MPOHU3BOJICTB; HE | XUMHUECKUX MPOU3BOJCTB; | TEXHOJIOTHUECKUI TEXHOJIOTHUECKUI
TEXHOJIOTHUECKUX IMpoIleccax M | Mpoleccax M OKPYKAIOIIeM | yMeeT aHAIM3MPOBaTh | yMeeT AHAJIM3MPOBAThH | TIpollecca XUMHMYECKHX | Ipoliecca XUMHUYECKHUX
OKpY’KaloIIeM MHUpE, | MUpe XUMHYECKHe peaxiuy, | XUMHYCCKHUe peakiuy, | IPOU3BOACTB;  MOXET | IPOU3BOJACTB; MOXKET HX
OCHOBBIBASICb Ha 3HAaHUAX O MPOUCXOJAIINE B | IPOMCXOASIIHE B | IX THCaTb, yMEET | MHCATh; ymeer
CTPOCHHU BELIECTBA, HPHUPOIE TEXHOJIOTHYECKUX TIPOLEcCaxX | TEXHOIOTHMYECKHX aHAIU3UPOBATh aHAIN3UPOBATh
XMMHYECKOH CBS3H M CBOMCTBaxX XUMHYECKHX ITPOU3BOJACTB; HE | Mpoleccax XUMHYECKHX | XUMUYECKHE PEaKIUH, | XUMUYECKHE peaxiyy,
Pa3IMYHBIX KIIACCOB XMMUYECKHX BIAJCET HAaBBIKAMHU aHAIU3a | MPOU3BOJCTB; BIAJEET | MPOUCXOISAIINE B | MPOHCXOZSIIUE B
COEIUHEHUI, BEIIIECTB u yueOHOH u HAyYHOH | HAaBBIKAMH aHAJM3a y4eOHOH | TEXHOIOTHYECKUX TEXHOJIOTUYECKUX
MaTepHajoB JUTEpaTyphl UL OIHCAHUA | M HAyYHOH JUTEepaTyphl I | mpoleccax mporieccax — XUMHYECKUX
XUMUYECKHUX MPOIIECCOB, | ONMUCAHUA XUMHYECKUX | XUMHYECKUX IIPOU3BOJICTB,; BIIaJIeeT
XMMUYECKHUX NTPOU3BOJICTB; MIPOIIECCOB, XUMHMYECKHX | IPOU3BOJICTB; BIACET | HAaBBIKAMHU aHanmu3a
MIPOU3BOJCTB; OTBEYACT C | HaBBIKAMU aHanM3a | ydeOHOW W Hay4HOM
HCIIOJIb3YS y4eOHOM ¥ Hay4YHOH | JUTEpaTyphl IS
JIOTIOJTHUTENNbHBIE BOIPOCH! | JIUTEPATYpPHI JUI | OMMCAaHWA  XHMHUYECKUX
IpenojaBaTensi, JOMyCKAaeT | OMUCAHHMS XUMHYECKUX | MPOLECCOB, XHMHUYECKHUX
OUIMOKH U HETOYHOCTH MIPOLIECCOB, IIPOU3BOJICTB;
XUMHYECKHX
MIPOU3BOJICTB; HO
JIOIyCKaeT HeOOoIbIIne
OUIMOKH U HETOYHOCTH
HOIIK-1.3 Ucnonesyer | He 3HaeT ocobeHHOCTH | 3Haer ocobeHHOCTH | 3Haer 0coOEHHOCTH | YBEpeHHO 3HaeT
MIOJTydeHHBIE 3HAHMA JJIs | MPOTEKaHHS XUMHUYECKHUX | MPOTEKaHHs  XUMHYECKUX | NMPOTEKaHMS 0COOEHHOCTH TPOTEKAHUA
peleHus 3a/a4d | peakiuii B~ XHMMUYECKUX | peakUuid B  XUMHUYECKHMX | XMMHUYECKHUX PEaKUUH B | XMMHUYECKUX peakuuid B
po¢eCCHOHATBHOM MPOM3BOJICTBAX; HE yMEET | MPOU3BOJACTBAX; yMeeT | XUMHYECKUX XUMHYIECKHUX
JeSITeTbHOCTH MIPUMEHHUTH MOJTydCHHBIE | IPUMEHHUTH MOJIydICHHBIE | MIPOM3BOJICTBAX; yMEET | MPOM3BOJCTBAX; yMmeeT
3HAHUSA pu BbIOOpE | 3HAHMA npu BbIOOpE | MPUMEHUTH MPUMEHHUTh ITOTyYCHHBIC
TEXHOJIOTHYECKOH CXEMBI | TEXHOJIOTHYECKOW  CXEMBI | NOJTy4YEeHHBIE  3HAHWA | 3HaHUS  [pH  BBIOOpE
XUMHMYECKOTO IPOU3BOACTBA; | XUMHUYECKOTO npu BBIOOpE | TEXHOJOTMYECKOH CXEMBbI
HE BIIAJIEET HaBBIKAMH | NPOU3BO/ICTBA; BIAJIEET | TEXHOJOTHUECKOH XMUMUYECKOTO
PUMEHEHUS NOJIYYEHHBIX | HaBbIKAMHU IIPUMEHEHHs | CXEMBbl  XMMHUYECKOTO | IPOU3BOJCTBA;  BIAJAEET
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3HaHUH pu BBIOOPE | TMOJyYEHHBIX 3HAHWM MpPU | MPOM3BOACTBA; BIAACET | HABBIKAMH  IIPUMECHEHHS
XMMHUYECKOTO TIPOU3BOJCTBA B | BHIOOpE XMMHYECKOTO | HaBBIKAMHU MOJTYyYEHHBIX 3HAHWH TIpH
npodeccrnoHanbHOM MIPOHU3BOJICTBA B | IPUMEHEHUS BBIOOpE XHMHYECKOTO
JESATEILHOCTH. podecCHOHANBHOM MOTYYEHHBIX  3HAHUHM | MPOM3BOJCTBA B
JeSITeIbHOCTH, Ha BOTIPOCH | TIPH BEIOOpE | TIpOodecCHOHATBHON
OTBEYAET C MCIOIB30BAHUEM | XUMHIECKOTO JIESITEIIHOCTH.
JIOTIOJTHUTENNBHBIX BOIPOCOB | MPOU3BOJCTBA B
IpernojiaBaTens podecCHOHANBEHON
JeSITeIbHOCTH, HO
JIOITYCKAET OIIMOKU
OIIK-2.Cnocoben ucmnomab3oBars | IOITK-2.3 Hcnonezyer| He 3HAeT npuHouns! | Cnabo  3HaeT NPUHLUIEL | 3HAeT IPUHLMIELL | YBEPEHHO 3HAeT
MareMaTuueckue, (Hu3n4YeckKue, | PU3UKO-XUMUUECKHE UCTIONB30BaHUs (U3UKO- | UCIIOIB30BaHUS (U3UKO- | UCTIONB30BAHUSA TPUHIUTIBI
(U3UKO-XMMUYECKHE METO/IBI | METOBI JUIS PELICHUS 3a7ad | XMMHUYECKHMX METOAOB U | XUMHYECKMX METONOB Ui | (PU3NKO-XUMHUYECKHX UCTIONB30BaHUA  (pusnko-
JUTst peneHns 3a7ad4 | MpodecCHOHATbHON BBIOOpA TEXHOJIOTHYECKOI | BEIOOpPAa  TEXHOJNOTMYECKOW | METOJOB [UI BBIOOPA | XUMHYECKHX METOJOB IS
npodeccHoHaIBEHOM JEATETbHOCTH CXEMBI TIOJY9EHHS | CXEMBI MIOJTYYCHHS | TEXHOJIOTHYECKON BBIOOPA TEXHOJIOTMYECKON
JIESITEIIEHOCTH XMUMHYECKOTO IIPOAYKTa JUIS | XUMHYECKOTO MPOAYKTa IS | CXEMBI MOJYYCHHS | CXEMBI MOJTy9eHHS
pemieHus 3a1a4 B | pemeHus 3a1a4 B | XUMHYECKOTO XMMHYECKOTO  IIPOJIYKTa
npodeccrnoHaNbHOM npodecCHOHANBHOM MIPOXYKTa JUIA PEUICHHUS | AN peIleHHus 3amad B
JIESTENIbHOCTH:  HE  yMeEeT | AeATEeNIbHOCTH: yMeeT | 3amay B | npodeccuoHaIbHOM
MIPUMEHHUTH (u3uKO- | MPUMEHUTH ¢u3uKo- | nmpodeccHoHaNbLHON JIESITeNTBHOCTH: ymeeT
XMMUYECKHe METOJbl IPH | XUMHYECKHE METOABI TpPH | AESITEIBHOCTU: yMeEeT | MPUMEHUTH ¢usmKo-
BBIOOpE TEXHOJIOTUYECKOI | BBIOOpDE  TEXHOJIOIMYECKOW | NIPUMEHHUTh  (PU3MKO- | XUMHUYECKHUE METOABI TpH
CXEMBI MOJTyYeHUS | CXEMBI MOJYYeHHs] | XUMHYECKHE  METOJbl | BHIOOpE TEXHOJIOTHYECKOM
XMMUYECKOTO MPOAYKTa AN | XUMHUYECKOro MPOAYKTa I | MPH BBIOOpE | CXEMBI MOJTyYeHHUS
pemieHus 3a1a4 B | pemeHus 3a1a4 B | TEXHOJOTMYECKOH XMMHYECKOTO  IIPOJIYKTa
npodeccrnoHabHOM podecCHOHAIBHOM CXEMBI MONYYCHHS | JUIA pEUIeHUs] 3a7ad B
JIeITEIIbHOCTH; HE BIIAJICET | AESTEIBbHOCTH; BIIaJZIeeT | XMMHUUYECKOTO npodeccnoHaIEHOM
HaBbIKAMH B IIPUMCHEHHMHU | HaBBIKAMM B NPUMEHEHUH | MPOJIYKTA JUIS PEUICHUs | AEATeIbHOCTH;  BIajeeT
(PU3UKO-XUMUYECKUX METOZOB | (PHU3NKO-XUMHUYECKHX 3a7a4 B | HaBBIKAMH B IPHUMEHECHUH
ULt BBIOOpa | METOZOB Ui BBIOOpa | mMpodeccHOHATbHON (U3UKO-XMMUYECKUX
TEXHOJIOTHYECKOH CXEMbI | TEXHOJIOTHUECKOH  CXeMbl | JIeITeNIbHOCTH; BIAJICET | METOJOB  JUIs  BbIOOpa
MOJTy4EeHUS XUMHYECKOTO | TIONyYeHUs]  XMMHYECKOTo | HaBBIKAMH B | TEXHOJIOTHYECKOH CXEMBI
NPOJYKTa JJIsl PEIIeHHs 3a/au | MPOAYKTa Uil  PELICHUs] | IPUMEHEHHH (HU3UKO- | HOIYYEHHS XHMHYECKOTO
B npodeccroHanbHOM | 3a7a4 B NPO(ECCHOHAIBHOM | XMMHUYECKHX METOJIOB | IPOJYKTa JUIS PpELIeHUs
JIESITETIBHOCTH JeSITebHOCTH, Ui BbIOOpa | 3a/1ad B
3aTpygHSeTCS TPH OTBETaX | TEXHOJIOTHMYECKOH npodeccnoHaIBEHOM
Ha BOIPOCHI CXEMBI HNOJY4YEeHHUs | AEATeNbHOCTU
XMUMHYECKOTO
MIPOJIYKTA JUIS PELICHUS
3a1a4 B
poheCCHOHATBHOM
JeSITeIbHOCTH, HO

JIOTTYCKAaeT ONTHOKH.
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Tabnuna 7 — Kputepuu olieHUBaHUS

Onenka Kpurepun onennBanus

OLICHKY «OTJHMYHO» 3acClIy’)KHBAacT CTyIEHT, OCBOMBIIMI 3HaHUS,
YMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHi Marepuan 0e3 mpoOenos;
BBIIOJIHUBUIMNA BCE 3a/laHus, NPEIyCMOTPEHHbIE YYEOHBIM IJIJAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; IIPAaKTUYECKUE HaBbIKU
npoeCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBI.

Bricokuii ypoBeHb
«S5»

(oTIM4HO)

Cpe Uil ypOBEHb OIICHKY «XOPOIIO» 3aCITy>KUBAET CTYJIEHT, MPAKTHUYECKH MOJTHOCTHIO
«@y OCBOMBIIIMKA 3HAHWS, YMEHHUSA, KOMIICTCHIIMM W TEOPETUYECKHMA
Marepuai, ydyeOHbIe 3a/laHUsl HE OLEHEHbl MAaKCHUMAaJbHBIM YHCJIOM

(xoporo) 0aJIoB, B OCHOBHOM C()OPMHUPOBAI MIPAKTHYECKUE HABBIKH.

T[ToporoBblii ypoBEeHb OIICHKY «Y/AOBJIETBOPUTEJIbHO» 3aCIy)KUBACT CTYACHT, YaCTUYHO C

3y npoOelaMd  OCBOWMBIIMK  3HAHWSA, yMEHUSA, KOMIICTCHIIMH H
(YZIOBIETBOPHTEIbHO) | TCOPETHUECKUI Marepuan, MHOrue y4eOHble 3amanus JmbO He
BBIIIOJIHMII, JHOO OHH OLEHEHB YHCIOM OaJuIOB OJIM3KHM K
MUHUMATBHOMY, HEKOTOPBIC TPAKTUIECCKIE HABBIKUA HE CPOPMUPOBAHBI.

MuHUMaITbHBII OIICHKY «HEY/0BJIEeTBOPHUTEIbHO» 3aCIy)XUBAaeT CTYACHT, HE

YPOBEHB «2% OCBOMBIIMK 3HAaHWS, YMEHUS, KOMIIETCHIIMM U TCOPETUYCCKUUN

(HEeY/IOBIICTBOPUTEINIb | MaTepHall, yueOHbIC 3a/laHUsI HE BBIOJHWI, MPAKTUYCCKUE HABBIKU HE
HO) chopMupOBaHbI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. YueOHas JuTeparypa, nedyaTHble H3JaHUs OUOJIMOTEYHOr0 (POHIA, IJIEKTPOHHBIE
U3TaHUsl.

bubnuoreunslii GoHJ YKOMIUIEKTOBAH NMEYATHBIMU H3JaHUSIMHU M3 pacueta He MmeHee 0,25
9K3EMIUISIpa KaKIOro M3 M3JIaHMM, yKa3aHHBIX HIKE Ha KaXJOro oOydarolllerocss M3 4ucia JIMIL,
OJTHOBPEMEHHO OCBAMBAIOIIMX COOTBETCTBYIOLIYIO TUCHMIUIMHY (MOAyib). M3nanus, Haxosamuecs B
JIEKTPOHHOM JOCTYIE (JIEKTPOHHBIN pecypc), YAOBIETBOPSIIOT 3TOMY TpeOOBaHHUIO aBTOMATHYECKH.
DJNEeKTPOHHBINA AOCTYH NMPHUBEIEH B BUJIE CCHUIOK MOCIIE OOBIYHOTO ONMCAHUS H3/1aHuUs.

Ne n/nn ABTOp(BI) 3arnaBue N3narens-cTBO, Hasnauenwue, Bua | Kon-Bo
rOJl U3IaHUS U3JIaHus, TpUd JK3. B
6uo-
JIMOTEKE
6.1.1. Kcenzenko B. . O6mas M.; «Komoc» , 2003 YIeOHUK 22
XUMHYECKas r.
TEXHOJIOTHS U
OCHOBEI
MIPOMBIIIJIEHHOHN
9KOJIOTUH
6.1.2. Coxoros P.C. Xumudeckast ['ymaHuTapHbIH y4eOHHK 29
texHosorus T.1, W3aTeIbCKUM LIEHTP
T.2, «Bmagocy, 2003 r.
6.1.3. Kyremos A.M., O6mrast Mocxksa UKI] yaeOHHUK 31
bonnapesa T.1., XUMHUYECKast «AKaIeMKHUTH
bepenrapren M.T. TEXHOJIOTHsL 2004 r
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6.1.4. Kyremnos A.M., Oomias Mocksa UKI] y4eOHUK 1

bonnapera T.1., XUMHUYECKas «AXameMKHUTH»
bepenraprer M.I'. TEXHOJIOTHSI 2005
6.1.5. Ky3snenosa . M. . O0mas M.: Jloroc, 2007 r YIeOHUK 1
XUMHYECCKas
TEXHOJIOTHS.
MarepuanbHbliii
0aslaHC XUMUKO-
TEXHOJIOTHYECKOT
0 TIpolecca.
6.1.6. beckos B.C. Oo6mas W3n AkagemkHura Y4eOHUK
XUMHYECKas 2005 .. 452 c. 1
TEXHOJIOTHS
6.1.7. Kysnenosa .M., OG6mas N3n. Jlans, y4eOHHK 1
Xapnammumu X.9., XUMHYCCKas 2013 1,448 ¢
WBanoB Br" TCXHOJIOTH.
Yupkynos 2.B. Merozonornsa
MPOEKTHUPOBAHUS
XUMUKO-
TEXHOJIOTHIECKUX
MIPOIIECCOB
6.1.8. [TaBnoBa U.B., Oo6mas xumudeck | HI'TY JlaGoparopHbIii 2
ITerpoBckuii A.M., asi TEXHOJIOTUs uM.P .E.Anekceesa, MPaKTUKYM
IToctHukoBa U.H., J3epxK.noJuTEeXH. HH-
Kazannes O.A., T. - H.HoBropon :
Opexos /1.B. [M3a-Bo HI'TVY],
2020.- 114 c.
6.1.9. Topaxusnckuit JI.JI. | O6mas xumuyeck | Ham.texH.yH-T Y4eOHoe mocooue 2
ast TEXHOJOTUSA B | "XapbK.NMOJIUTEXH.UH
npumepax, -T". - M. : UHOPA-
3ajadax, M, 2015. - 446 c.
nabopaToOpHBIX

paboTax u TecTax

6.2. CiipaBo4Ho-0n01norpadguyeckas Jureparypa

Komn-Bo
Ne /it ABTOp(B1) Sarnasme WznparenscTtBo, ron | Hasmauenuwe, BHI | 9K3.B
W3IaHAS W3JaHUsA, TPUP ono-
JIMOTCKC
6.2.1. B.H.Kynp | COOpHHMK mpaKkTHUECKUX M. : U3n-Bo VYuebHoe 2
SIBIIEB, MaTepUasoB JIs PXTY nocobue, 6e3
B.B.Oxyn | TeXHOJIOrOB-raJlbBaHUKOB, um./[.M1.Mennene | rpuda
OB 9KOJIOTOB, CIIEIIUAJINCTOB B | eBa, 2012
obsacti 00paboTKH
MTOBEPXHOCTHU U 3aAIIUTHI
METaJUIOB OT KOPPO3HHU:

6.3. MeTonnueckne yKa3zaHusl, peKOMEHIAIUM U IPyrHe MaTepuajbl K 3aHATHAM

Meroandeckue yKazaHWs M PEKOMEHAAIMH TIO0 TMPOBEACHUIO KOHKPETHBIX BHIOB YYEOHBIX
3aHATHN 10 quciuIuinHe «O0Ias XuMrudeckasi TeXHOJIOTUs» HaxosaTcs Ha kadeape « TOIIuXOBy.
6.3.1. Meronuyeckre peKOMEHIAIMK 10 OPTaHU3AlMU AyJUTOPHON PabOTHI MO AMCUUIUIMHE
OO1ast XuUMHYECKass TEXHOIOT U,
6.3.2. Meronuueckue peKOMEHAAIMK MO OPraHU3allMd U IUIAHUPOBAHHUIO CAMOCTOSATEIbHOU
paboTel o auctumuinHe «O01mas XuMUIecKasi TEXHOIOTHS.
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7T.AHOOPMALNNMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHbIi Tpolecc Mo AUCHUILTNHE 00eCTieYeH HEOOXOAMMBIM KOMITJIEKTOM JIMIIEH3HOHHOTO 1

CBO6OI[HO pacinpocTpaHiaeMoro mnporpaMMHOIoO 066CH€‘I€HI/IH,

B TOM 4YHCIIE OTCUYECCTBECHHOI'O

MIPOU3BOJICTBA (COCTaB MO AUCHUIUIMHE onpenenieH B Hactosued PIT/] u noanexxur oOHOBICHUIO NTPU
HEOOXOUMOCTH).
7.1. llepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «MHTepHeT»,

HEO0XOUMBIX /IJIsl OCBOCHUS TUCIHHUILIAHBI (MOYJIfA)
1. Hayunas

AIEKTPOHHAS OoubnmoTeka

http://elibrary.ru/defaultx.asp

E-LIBRARY. ru. —

Pexum

JOCTyMa:

2. DnekTpoHHass Oubnmuoreynass cucreMa [lOBOMKCKOTO TOCYJAapCTBEHHOTO YHHUBEPCUTETA
cepBuca [ DaeKTpoHHBIH pecypc]. — Pexxum noctyma: http://elib.tolgas.ru./ - 3arm. ¢ sxpana.

3. DNeKTpoHHO-0MOIMOTeYHast cucteMa Znanium.com [DneKTpoHHBI pecypc]. - Pexum
noctyna: http://znanium.com/. — 3aru. ¢ skpaHa.
4. OTtkpsiTOe 00pa3oBanue [ DIEKTPOHHEIN pecypc]. - Pexxum moctyna: https://openedu.ru/. - 3arn

C OKpaHa.

5. Polpred.com. 0O630p CMMU. IlomHOTEKCTOBAS,

[DnexkrponHsIii pecypc]. - Pexxum moctyna: http://polpred.com/. — 3ar. ¢ sxpana.
6. basp1 nanabIX Beepoccuiickoro mHCTUTYTa HaydyHOH M TexHH4Yeckor mHpopmarun (BUHUTU
PAH) o ecTecTBEHHBIM, TOUHBIM U TEXHUYECKUM HayKaM [DJIEKTPOHHBIN pecypc]. - Pexum mocryma:
http://www.viniti.ru. — 3ar. ¢ sxpaHa.

MHOrooTpacieBass 0a3a manabix (B]I)

7. VHuBepcuterckas uH(opMaiMoHHas cucteMa Poccust [DnektpoHHbId pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. Hepeqeﬂb nmporpaMmmHoOro odecrneyeHus U I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

Tabnuna 8 — [lepeyeHb 27EKTPOHHBIX OUOIHMOTEUYHBIX CUCTEM

Ne HaunmenoBanune O6C CcbLika, 10 KOTOPOii
ocymectBJiasercs gocryn Kk 9bC
1 KoHCynbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 HOpaiir https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B Ttabnuue 9 ykazaH mnepedeHb NPOQPECCHOHAIBHBIX 0a3 JaHHBIX W HHGOPMAIIMOHHBIX

CIPaBOYHBIX CHCTEM, K KOTOpPBIM oOecriedeH aocTyn (ynaneHHbId poctym). JlaHHBIH nepeyeHb

MO/JICKUT OOHOBJIEHUIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

Tabmuua 9 — IlepeueHb cOBpeMEHHBIX NPOQPEeCCHOHATBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX

CIIPpaBOYHBIX CUCTEM

HaumenoBaHue npodeccHoOHATBLHOI 0a3bl
AAHHBIX, HHPOPMALIMOHHO-CIIPABOYHOM
CHCTeMBbI

JocTyn k pecypcey (yAajdeHHbIH JocTyn ¢
YKa3aHHEM CChLIKH/I0CTYH U3 JIOKAJIbHOM
ceTH YHHBEPCUTETA)

I/IH(I)OpMaIII/IOHHI)IX CIIPABOYHBIX CUCTEM

1 Basa maHHBIX CTaHAAPTOB M PETIIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
2 [Nepeuens npodeccrnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JIUL C OB3
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B Tabmune

10 yxa3zaH mepeuyeHb

00pa3oBaTeNbHBIX PECYpPCOB,

uMmerImux  (GopMmel,

AIallTUPOBAHHBIC K OrpaHUYCHUAM HX 3J0pPOBbA, @ TAKIKC CBCACHUA O HAJIWYHUU CICHUAJIBHBIX

TCXHUUYCCKHUX CPCACTB OGy‘IGHI/IH KOJUICKTUBHOTO U UHAUBUAYAJIbHOTO IMMOJIb30BAHUA. HpI/I 3aI10JIHCHUHU

TaOJIUIIBI MOKET OBITh MCIOJIb30BaHa MH(OPMAIH, pa3MeNIeHHas B mojpasaene «/{ocrymHas cpema»

cnenuanu3upoBanHoro paszaena caiita HI'TY «Csenenuss o0 oOpa3oBareiabHON OpraHM3aIidn»
https://www.nntu.ru/sveden/accenv/

Tabmuna 10 — OO6paszoBarenbHbIC pecypchl s HHBaIUA0B 1 jui ¢ OB3

No Ilepeyens 00pa3oBaTeNbHBIX
pecypcoB, NIPUCHOCO0IEHHBIX 115
HCMO0JIb30BAHNS HHBAJINIAMH H
gunamu ¢ OB3

CBeuemm 0 HAJIUYMH CIeHUAIBHBIX TEXHUYE€CKUX CPeICTB
oﬁyqemm KOJ/IVICKTHUBHOI'0O U HHAUBUAYAJBbHOI'0 IMOJIb30BaAHUA

1 OBC «KoHCYNIBTaHT CTYACHTa»

O3BYYKa KHUT' U YBCJIMYCHUC IHpI/I(i)Ta

SBC «Jlanb»

CIICMaJIbHOC MOOHUILHOE NPpUIIOKCHUC -
KOTOpLIfI BOCHPOU3BOJAUT TCKCThI KHUT' U MCHIO HABUT'allUU

CHUHTE3aTOp pCYu,

3 OBC «lOpaiit»

BEpCHs 1A CJ'Ia6OBI/I,HHIIII/IX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJNMOE LIS
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

HanmMenoBanue ayauropuii u

OCHaIIEHHOCTb ayAUTOPUI

HepequL JIMIICH3UOHHOI'O

Ne MOMEIICHUH Kadeapbl Y OMEIIEHUI MPOTrPaMMHOT0 00eCIeCUeHHUS
1 1160 1. Jlocka MarHNTHO-MapKepHasi; 1. Windows SL 8.1 (moamwmcka Dr.
KommbrotrepHsIit KJ1acc (s | 2. Pabouee mecTo npernoaBares; Spark Prem. 700087777); (13 mrr)
OPOBEICHUSI sarsTaii | 3. PaGouee mecTo cTymenTa - 12 ven. 2. Adobe Acrobat Reader X
naboparoproro u mpaktudeckoro | 4 Ilepconanbhbie kommbioTepsl, Intel(R) | (Freeware);
THIIA, TPYIIIOBBIX u | Core(TM) i3-3220 CPU @ 3.30 GHz | 3. Ms Office St 2013 (Ms Open
UHIUBHIyalbHbIX KoHCynbranuii, | 4,00 I'b O3Y /HDD 500, B cocraBe | License Ne 62381369) (13 wr);
TEKYIIETo KOHTPOJISA W | JoKanpHOW BhIYMCIUTENBbHOU cetn, ¢ | 4. Ms Access 2007(Dr. Spark Prem.
MPOMEKYTOYHON aTTEeCTAllMd, IS | HOAKIIOYeHHEM K mHTepHeTy. (10 mT.) 700087777) (13 w);
CaMOCTOSTETFHON paboter | 5. [epconanbHbIC kommbioTephl, | 5. AutoCAD 2019  (Cereas
CTY/ICHTOB, kypcosoro | Intel(R) Pentium(R) CPU G2030 @ | ceps.lic5 (HI'TY)) (13 mir);
MPOEKTHPOBAHUS, BemonHeHus | 3.00 GHz 4,00 I'b O3Y /HDD 1000, 8 | 6. Dr.Web  (OOme  WHCTHT.
KYpPCOBBIX pabor); 603155, | cocraBe IOKaJBbHOW BBIYUCIUTENBHON | mozamucka) (15 mrT);
Hwmxeropozckas 001aCTh, r. | cerw, ¢ noakmoueHuem K uareprery. (3 | 7. ZView (Freeware);
Hwxuuii HoBropon, yi. MuHuHa, | miT.) 8. AnyLogic (Free PLE);
Jom 24, kopr. 1 6. [MepconasnbHbIe komnbroTepsl, | 9. Deductor Academic (Gecruiarhas
Intel(R) Core(TM)2 CPU 6320 @ 1.86 | mexommepueckas Bepcust Deductor);
GHz 1,00 Tb O3Y /HDD 159,9, B | 10. VirtualBox (Free);
cocraBe JokampHOU BeucauTensHoi | 11. Cell-Design (Demo);
ceTH, ¢ MoJKIoYeHueM K untepHery. (2 | 12. Manast OC 2.0 (Free);
IIT.); 13. ADTester (Free);
7. Muorodyukimonansubiii  ammapar | 14. DBSolveOptimum (Free);
Xerox  work center PE 220 | 15. MSOffice 2007 Standard
8. Ilpuntep HP LaserJet 1020 Russian Academic OPEN No Level
(Microsoft Open License Academic
Ne 45990647 (6eccpounast)) (1 mrr.);
16. WinXP (Dream Spark Premium
700087777) (2 wrr.);
17. ABBYY Fine Reader 9.0
Corporate Edition (AF90-3S1P03-
102 6eccpounasi) (1 wr.);
18. Zoom (Free) (1 mr.).
2 1345 1. Tocka menoBas; 1. Windows SL 8.1 (moamucka Dr.

MynbTiMeanitHas ayauTopus (1
HNPOBEACHUS 3aHATUH JTEKIIMOHHOTO

2. DKpaH HAaCTEHHBIH;
3. Pabouee MecTo mpenojaBaTens;

Spark Prem, norosop Ne 0509/KMP
or 15.10.18);
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https://www.nntu.ru/sveden/accenv/

o HaumenoBanue ayautopuii u OCHAaIIEeHHOCTh ayAUTOPHIA IlepeueHpb TUIIEH3MOHHOTO

B MOMEIICHUH KadeIpbl Y TIOMEIICHHH MIPOTPaMMHOT0 00ECHIEUCHNUS
W CEMHHApPCKOTO THIIA, TPymmoBbIX | 4. PabGodee MecTo cTymeHTa - 28 4el. 2. Dr.Web (c/u ZNFC-CR5D-
W MHAWBUAYAIBHBIX KOHCYNMbTannl, | 5. Mymprumenuiinasiii npoexktop Epson | 5U3U-JKGP ot 20.05.2024).
TEKYIIETo KOHTPOJISA u | ER; Pacnpoctpansemoe o cBOOOAHOM
IIPOMEXKYTOUHOMI arrecraimu) | 6. [lepconanbueiii kommsloTep, Intel(R) | muueHsun:
(xadenpa «Texuomorust | Core(TM) i3-3220 CPU @ 3.30 GHz | 3 Adobe Acrobat Reader X
INEKTpOXUMHUUeckux mpousBoacTs | 4,00 I'b O3Y /HDD 500. (Freeware);
U XMMUH OpPraHUYECKUX BEIIECTBY), 4. P7 oduc
603155, Hwmxeroponckas ob6nacts, 5. Zoom (Free) (1 wr.)
r. Hwxmuii  Hosropoa, yi.
MunuHa, oM 24, xopr. 1

10. METOJJMYECKUE PEKOMEH ALY OBYYAIOLUMCSI 10 OCBOEHHIO
JUCHUIINHBI

10.1. OOmme MeTOAMYECKHE PEKOMEHAANUM [JIsi O00y4aluuxcsd 10 OCBOCHUIO
AUCHUILINHBI, 00pa3oBaTe/bHble TEXHOJIOTHHU

JucuumuinHa peanusyercs MOCpeACTBOM IPOBEIEHUs] KOHTAaKTHOW paboThl ¢ 00yYaromuMHCs
(BKIJIIOUAs POBEJIEHHE TEKYILEro KOHTPOJIS YCIIeBAEMOCTH ), CAMOCTOSITEIbHON PabOThl 00yUYaIOIIMUXCs
U IIPOMEXYTOYHOM aTTeCTalluu.

KonraktHas paboTa: ay1uTOpHas1, BHEAYAUTOPHASL.

[lpu mnpenomaBanuu JUCHUIUIMHBL «OOIIas XUMHUYECKas TEXHOJOTHUS», WCIIONb3YIOTCS
COBpPEMEHHBIE 00pa30BaTEIbHBIE TEXHOJOTHH, TTO3BOJISIONINE MOBBICHTH AKTHBHOCTH CTYIEHTOB IPU
OCBOCHHH MaTepuaia Kypca U MpPeJOCTaBUTh UM BO3MOXKHOCTh 3(()EKTUBHO pPEaNn30BaTh YaChI
CaMOCTOSITENTLHON PaOOTHI.

JUis CTYIEHTOB CO3[aH KPaTKUH ONMOPHBIA 3JIEKTPOHHBIA BapUaHT JICKLIMOHHOTO MaTepualia
Kypca. DJEKTpOHHBIM KOHCHEKT HaxoauTcs Ha kKageape «TOIuXOB» u Moxer ObITh NHOITy4eH
CTYZIGHTOM B Cllyyae IpPOIYCKOB 3aHATHH IO YBAXHUTEIbHBIM IPUYMHAM WM BBIHYKICHHOTO
NepeBo/ia 3aHATHI B AUCTAaHIIMOHHYIO GOpMY.

Ha Jekumsix, mNpakTHYECKUX 3aHATHIX PEATU3YIOTCS HMHTEPAaKTUBHBIE TEXHOJIOTHH,
MIPUBETCTBYIOTCS BONPOCHI U OOCYXKIEHMSI, UCIOIb3YEeTCsS JIMYHOCTHO-OPUEHTHUPOBAHHBIA MOJXOM,
TEXHOJIOTUSI pabOThl B MaJIbIX IPyMIax, YTO MO3BOJIAET CTY/AEHTaM MPOSIBUThH Ce0s, MOIYUUTh HABBIKU
CaMOCTOSITEJILHOTO U3yYEHUSI MaTepuala, BBIpPOBHATh YPOBEHb 3HAHU B IpyMIIE.

Bce Bonpockl, BO3HUKIIIKE IPU CAMOCTOSTENBHON padoTe HaJ JOMAIIHUM 3aJjaHHEM, ITOIPOOHO
pa3buparoTcss Ha Ja0OpaTOPHBIX 3aHATHUAX, NPAKTHUECKUX 3aHATUAX M JeKuusx. I[IpoBoasrcs
WHIVBUAYAJIBHBIE U I'PYNIOBBIE KOHCYJIBTALUU C HMCIOJIb30BAaHMEM, KaK BCTPEY CTYJIEHTaMH, TaK U
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI: yat, 3IeKTpoHHas moyTa, Skype, Zoom.

WMHnnuupyercs akTUBHOCTh CTYJIEHTOB, MOOLIPSETCS 3a/laHue JHObIX BOIPOCOB 110 MaTepuay,
MIPaKTUKYETCS MHAWBUYaTbHBIM OTBET HAa BOIPOCHI CTY/AEHTA, PEKOMEH]IYIOTCSI METO/bl YCIEIIHOIO
CaMOCTOSITEJILHOTO YCBOCHHS MaTepralla B 3aBUCUMOCTH OT YPOBHS €ro 0a30BOM MOATOTOBKH.

Jlns oueHKW 3HaHWM, YMEHUH, HaBBIKOB M YpPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMM
MpUMEHsIeTcs OaUIbHO-PEUTHUHIOBAasE CUCTEMa KOHTPOJISI M OLEHKH YCIEBAaeMOCTHU CTYICHTOB B
IIPOILECCe TEKYIIEr0 KOHTPOJIS.

[TpomexxyTouHast aTTecTansl MPOBOAUTCS B (opMe 3ayeTa C OLEHKOW C y4eToM TeKyIlei
yCIIEBAEMOCTH.

10.2. MeToan4yeckue yKa3aHus i 3aHATHI JEKIIMOHHOTO THIIA
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JlekMOHHBI KypC NpPEAnojaraeT CUCTEMATU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTHYECKOTo IIaHa. B Xoje JIGKIIMOHHBIX 3aHSATHH PAcCKPBIBAOTCS 0a30BBIE BOMPOCH B paMKax
KakJ10i TeMbl quciuiinabl (Tabnuna 4). O003HaYar0TCS KIIFOUEBBIC aCIIEKTHI TEM, a TaK)Ke JICTIal0TC
aKIICHTHl HAa HanboJee CI0KHBIE U BAXKHBIC MOJIOKEHUS M3y4aeMOro maTtepuaiia. MaTtepuanbl JeKIui
SIBJISIFOTCS.  OTIOPHOM OCHOBOW JIJIE  TOJATOTOBKH OOYYarONIUXCS K TPAKTHYECKUM 3aHATHAM /
nabopaTOpHBIM paboTaM U  BBINOJHEHUS 3aJaHUH  CAaMOCTOSTEIBHOW paboThl, a TaKke K
MEPONPUSITHAM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTALMH 110 JUCITUTIIMHE.

10.3. MeToauyeckue yKa3aHus M0 OCBOEHHMIO IMCIUILIMHBI HA JIA0OPATOPHBIX padoTax.

JIaGopaTopHble pabOThI HE IPETYCMOTPEHBI.

10.4. MeToauvecKkue yKa3aHUs M0 OCBOECHHUIO TUCHHUILUIMHBI HA IPAKTUYECKUX 3aHATUAX.
Hcaes B.B. OOmas xumudeckas TEXHOJOTHSA. MeToaudyecKue yKa3aHusl JUIsl  BBITOJTHCHHS
MpakTHYeCKuX paboT, mis Bcex (popm obOyuenus, HI'TY um. P.E.AnexceeBa, Hmwxkuuii HoBropon,
2015, 25c.

10.5. MeToan4yeckue yKa3aHHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

CamocrosTenbHas pabora obecrieunBaeT MOAr0TOBKY 00yUYaroLIerocs K ay JMTOPHBIM 3aHATUAM
U MEPONPHUATHAM TEKYLLErOo KOHTPOJIA U IMPOMEKYTOYHOMW aTTECTAllUU IO M3Y4aeMOH IUCLUIUIMHE.
Pe3ynpTaThl 3TOH MOJATOTOBKU MPOSBISIOTCS B aKTUBHOCTU 00YYarOIIErocsl Ha 3aHATUSAX U B Ka4eCTBE
BBINOJIHEHHBIX MTPAKTUYECKHUX 3aJaHUHN U JpyruX (GOpM TEKYIIEro KOHTPOJIS.

[Ipu BBIMOJIHEHWH 3aJaHUN JUIsI CAMOCTOATENBHOM pabOThl pPEKOMEHAYeTCs MpopadboTKa
MaTepHUaloB JIEKIMH 10 KaXXJI0M IPONMJIECHHON TeMe, a TaKXKe U3y4YEeHUE PEKOMEHAYEMOH JINTEpaTyphl,
npenacraBieHHo B Paznene 6.

B nponecce camocToATenbHON paObOThI IPU U3YUYEHUN JUCLUILIMHBI CTYAEHTHI MOTYT paboTaTh
Ha KOMIIBIOTEPE B CHELMATM3UPOBAHHBIX AYAUTOPHUSAX U1 CaMOCTOATENIbHOW paboThl (yKa3aHO B
paszgene 9). B aynuTtopusx umeercs AOCTYH yepe3 MH(POPMALMOHHO-TEIEKOMMYHUKAI[MOHHYIO CETh
«VIHTEpHET» K 3JEKTPOHHOM HH(OpManmoHHO-00pa3oBaTenbHOl cpene yHuBepcutera (OMOC) un
35IeKTpoHHOU OubanoTeuHoi cucreme (OBC), riae B 31€KTPOHHOM BHJIE PacIofiaraloTcsi yueOHble U
y4eOHO-METO/IMYECKUE MaTepuaibl, KOTOPble MOTYT OBbITh HCIOJIb30BaHBl ISl CAMOCTOSITEIHLHOM
paboThI IPU U3YYEHUH TUCIUIINHBI.

Pa3BepHyThle MeTOIMYECKHE YKa3aHHMs MO BCEM BHJaM pabOThl CTyAEHTAa HaXOIATCS Ha
kadenpe «TOIMuXOB».

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUIIJINHBI

Jlns Texymiero KOHTPOJSI 3HAHWM CTYJEHTOB MO TUCIUIUIMHE IPOBOJUTCS KOMILIEKCHAS
OlleHKA 3HAHUI, BKITIOYAOIIas
— TpOBEACHHE KOHTPOJIbHBIX padoT;
— TEOPETHUYECKUI OMPOC U 3alIUTa OTYETOB MO MPAKTHUECKUM paboTam;
— 3amura pedepara;
— 3a4eT C OIEHKOI.

11.1. Tunossie Bonpocsl 1JIf J1adOpaTOPHBIX padoT
JlaGopaTopHbie pabOThI HE TPEAYCMOTPEHBI
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11.2. TunoBbie BONPOCHI AJII POMEKYTOYHOM aTTeCTALMHU

Tunosvle 3a0auu 01 NPAKMULECKUX pabOm.
1. BrnaxuocTs nmuputa Maccoit 720 Kr nMpu XpaHEHUH Ha CcKiaae u3MeHmwiach ¢ 8 % mo 3 %. Haiiaure
M3MEHEHHE MacChl MUPUTA.
2. IlepBoHavanbHas BiaxxHocTh 1500 kr kameHHOro yriig cocrasisuia 7,2 % . B mponecce xpanenus Ha
CKJIaJIe Macca BIaXKHOT'O KAMEHHOT'O yIiisi yMeHblnwiachk Ha 70 kr. Omnpenenure BIaXHOCTh KAMEHHOI'O
YIJIs TIOCJIe XpaHEeHUs Ha CKJIajie.
3. Ha xpucrainmu3anuio nocTynaer 72 TOHHBI HAaCHIIIEHHOTO BOAHOTO pacTBOpa XJjopuaa kamus npu 100
°C. Bo BpeMsl KPUCTAJUIM3AlMA PAcTBOp oxjaxnaerca g0 20 ocC. Onpenenure BbIXOJ KPHUCTAIOB
XJIOpUJIa Kajaus, €clid pacTBOpUMOCTh ero npu 100 OC cocrasuster 56,7 1, a nipu 20 °C — 34 r na 100 ¢
BOJIBI.
4. BrnaxHocTh cynbduga UHKA B Ipolecce Cymku u3menunach ¢ 12,8 % mo 3,4 %. Omnpenenute
HAYaILHYIO MacCy Py/bl, €cliu Macca cylnbduia uHKa (py/Isl) mocie CYKy coctaBuna 11,5 TOHHBI.
5. B kpucramnmuzarop mocrtymaer HachimeHHbd npu 70 "C paccon xjopuaa HaTtpus. Bo Bpems
KPUCTAJUIM3aLUd PACTBOP OXJIaKJaeTcs 10 12 oC. Ompenenure Maccy pacTBOpa, BBIXOISIIETO U3
KPUCTAJUTM3aTOPa, €CIIM Macca Ha4aJIbHOTO pacTBopa coctaBuia 24 ToHHbl. PactBopumocts NaCl ipu 70
C cocrapysina 41 r va 100r BOJIbI, a TIpH 12 °C-28rHal00T BOJIBL.
6. B xakoM cooTHomeHun HyxHO B34Th 10 % u 80 % docdopuyto kuciaoty, yToOs! nosyuuTsh 60 %
pactBop. CocTaBpTe MaTepHaIbHBIN Oananc 11 noayuenus 92 xr 60 % pactBopa.
7. Paccon B xomuyectBe 7,3 TOHHBI ¢ KoHUeHTpauued 15 % ymapuawot m0 42 %. CocrtaBuTh
MaTepuaIbHbIA OajlaHC mpoliecca ynapuBaHus ¢ ydeToM 1,6 % Npou3BOACTBEHHBIX OTEPH COJIH.
8. AkkymynsaTopHyto kucnoty maccoi 230 kr, cogepxkanryto 90,5 % HpSO4 Hyx)HO pa3zdaBUTh BOJOM 10
conepxkanus 15,2 %. Omnpenenute Maccy BOJIbI, HEOOXOIUMYIO JUTsl pa30aBICHUS KUCIOTHI.
9. CBexenoObIThII TOpd nMen cocTaB (B % macce.): Koke — 6,3; 30mma — 0,7; neTy4re opraHu4ecKue
BemectBa — 13; Bmara — 80. [Tocie cymku copepxaHue BIIard B HeM okasanochk 15 %. Paccuurath coctaB
Top(a mocne Cyuku.
10. Cyxoii KOHBEepTUPOBAHHBIH ra3 (a30TOBOAOPOAHAS cMech) cocTaBa (B % 00.): CO,— 28 ; CO-3; H;
—51,4; N, -16,8; (O, u CHy) 0,5 ; HS — 0,3 moasepraercs monuoii ourictku ot CO, , CO u H,S .
[ToxcumTath: a) cocTaB ra3a Mocjiae OYUCTKH; 0) Maccy ayieMeHTapHo# cepsl u3 1000 M (1.y.) cyxoro rasa,
€CIIM OYUCTKY ero oT H,S BecTu ¢ yrunuzaiueit cepsl.
11. Paccomn, conepxkammii 35 % Nap,COs, nmonsepratot kpucramumsanui. CocTaB MaTOYHOTO PAcTBOPA,
BBIXOJIAIIEr0 U3 Kpuctaumzaropa 12 %. [loxcuuraTs: a) Maccy MaTOYHOTO pacTBOpa, MOJyYEHHOTO U3
1,7 TOHHBI TEPBOHAYAIBHOTO pacTBOpa; 0) Maccy BeIKpHcTaiumu3oBasieiicss NayCOsz 2H,0.
12. Otpabotannyo 32 % a30THYIO KUCIOTY TpeOyercs yKpenuThb 10 50 %. JIis yKperieHus CIry>KuT
a30THast kucioTa KoHueHTpauuu 93  %. CkoibKO cienyeT B3sATh OTPaOOTAaHHOW KHCIOTHI IS
npurotoBieHus 2 TouH 50 % pacTtBopa.
13. B BeimapHoii anmapaT noctynaer 7,5 ToHHel 80 % -ro pacTBopa aMMHa4yHOW CENUTpPHI. ['OTOBBI
npoaykT (ammuauHas cenutpa) coaepxur 99,8 % NH4NOs; u 0,2 % Bnaru. CoctaBUT MaTepHaIbHBIN
OanaHC mpoiiecca ynapuBaHus.
14. Ceipne, XpaHdiieecs Ha ckiajae, umeno coctaB ( B % macc.): CaCO3z — 68 ; kokc — 12 ; nmerydne
BemiecTBa — 5 ; Bhara 15. Ilocne cymiku comepskanue Biaru okasanochk 6 %. Paccunrtars coctaB Chipbs
IIOCJIE CYLIKH.
15. Tluput npu cyuike Ha Bo3ayxe norepsut 13,3 % maccel. PaccunTtaTh HayallbHYIO Maccy py.bl Iepen
CYLIKOH, €CJIM Macca MUPUTA NOCIIE CYIIKU cOocTaBuia 1,2 TOHHBI € BIQXXHOCTBIO 2,8 %.
16. Kakyro Maccy a30THO#M KHUCIOTHI ¢ KOHIIeHTparuend 47 % wu KoHIeHTpauuer 12 % HYXHO B3STh,
4T00bI MONTy4uTh 1320 KI a30THOM KUCIOTHI ¢ KOHUEHTparuen 21 % ?
17. Ha ynapuBanue nocrynaer 8300 kr 58 % -ro pactBopa amMmuayHoi cenutpsl. [locne ynapusanus
KOHLIeHTpauus pactsopa cocraBmia 90 %. Onpenenurte Maccy BTOPUYHOIO Iapa.
18. PacTBOp CEpHOKHCIION MEIH B IIPOIECCE KPUCTAIUIM3AMK oxJaxaaercs co 100 oc no 20 oC.
Omnpenenute Maccy Mojiy4aeMoro npu 3tom Meanoro kynopoca (CuSO4 SH20O) BbInmaBiiero B ocaslok U3
17 TOHH Ha4aJIBHOTO. pacTBOpa. PacTBopuMOCTh cepHOKHUCION Meau ipu 100 o°c paBHa 75 1, a ipu 20 °c
— 20,7 raa 100 r BOA®I.
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19. Kakoii KOHIIEHTpalKi U B KAaKOM KOJINYECTBE HYXHO B3ATh OJ€YM, YTOOBI IIPH CMEIIEHUHU ero ¢ 72%

a30THOU Kucioroi momyunts 1800 kr cmecu coctaBa (B Macc. %): HoSOy4 - 62; HNO; - 30; H,0 - 8?7

20. PaccunTtars CTENEHb NPEBPALICHHS OTUIIEHA B OTUJIOBBIM CIIUPT, €Clii Kiapu. IIpu ruaponuse stunena

cocrasisier 3,65 10°. B peakTope nojaep:xxkuaetcs Temmneparypa 300 °C u nasnenue 40 atmocdep.

21. Peakuus nonydenus 2-xj10pnponaHa U3 MPOIUJIeHa MPOTEKAET M0 YPaBHEHUIO:
CH;-CH=CH; + HCI = CHz-CHCI—-CHjs

Kpasn = 9,48 10, JlaBienne B peaktope 2,3 atrmocdepsl u Temmeparypa 150 oC. Omnpenenure

KOJIMYECTBO MOJTYUYEHHOT0 2-XJIOpIponaHa, eciiv npopearupyet 30 MoJib MponujeHa.

22. Onpenenure, Kak HM3MEHHUTCS CEJICKTUBHOCTb IIOJYYEHUS LI€JIEBOro MpoaykTta R mpu

nosbilieHnn Temmepatrypel ¢ 650 K mo 880 K, eciu M3BECTHO, YTO Pa3HOCTh MEXKIY SHEPTUAMHU

aktuBanuu (Es - ER) atux peakumii paBHa 32 k/[>x/Moinb. Cxema MpOTEKaHHS PEaKuii IMEET BU/I;

R (uenesoit mpoaykr), K1, Er
A ><

S (mo6ounsit mpoaykr), Ko, Es

23. OmnpenenuTe aKTUBHOCTh KaTajiM3aropa, €CIM OJHEPrus AaKTHBAllMM [OJ JEHCTBHEM
0

Karanu3aropa cocrasiseT 275 k/[x/mMonb, 6e3 karanuzaropa 292 kJx/mMons npu Temneparype 410 “C.

24. B u3oTepMuueckoM peakTope HICATbHOrO BBITECHCHHs MpOTeKaeT peakuus A > B.

HauanbHas koHIIeHTpanus BeniectBa A cocrasisier 2.3 Moinb/n. PaccunTaiite Bpemsi, HE0OXOauMMoOe s
MpoTeKaHus 3Tou peakuuu, ecinu K = 0,23 ¢t
25. B peakrope mieanbHOro CMELICHUSI HEMIPEPBIBHOTO JICHCTBUS MpoTeKaeT peakius A —> B.
Chaw(A) = 1.95 monb/n1, Cyoy = 0,21 Monb/n. Peakuus nporekaer 3a 2,4 Munytsl. Onpenenure KOHCTaHTY
CKOPOCTHU XUMHUYECKON PEAKIIMU U CTENEHb MPEBPAIICHUS BEIIeCTBA A.
26. Paccuuraiite crenens npespauienus xiuopa B peakuuu: Cl, + Hy =2HCIL, ecnmn Kppapw = 0,83.
27. B ycranoBke nnsi mpOM3BOACTBA CEPHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM IMPOHMCXOIUT
peakuus okucineHuss SO, B SOj3 . ['a3 moABOAMMBIA K KOHTAaKTHOMY PEAKTOPY OKHCIIEHHUS JUOKCHIA
cepsl, coctout u3 10 % SOy, 11 % O, 79 % (006.) N». I'a3, nokuparomuii peakTop, Coaepkut 6,8 %
O,. PaccunraiiTe KOHIIEHTPAIIMU OCTAIBHBIX I'a30B HA BBIXOJIE U3 PEAKTOPA.
28. Paccumnraiite cTeneHp MpeBpamieHus: BOA0OPOaa U BBIXO/ aMMHAKa MO PEeaKIUu:

N, + 3 H, =2 NH3
€CJIM M3BECTHO, YTO IOCJIC HEKOTOPOTO MPOMEXYTKa BPEMEHH B Ta30BOM cMecH crano: Bojgopona — 80
MoOJlb; aMMHaka — 20 MOIlb, a IPU COCTOSIHUU PaBHOBECHS B PABHOBECHOM Tra30BOW CMECH COAEPIKHUTCS
26,4 % (00.) aMMuaka.
29. Bo CKONBKO pa3 yBEIHUUTCS CKOPOCTh MPSMOM PEaKIIUU OKHCIEHUSI CEpHUCTOTO aHTHIPHIa Ha
BAaHA/IMEBOM KaTaJIM3aTOPE MO CPAaBHEHHUIO CO CKOPOCTHIO MH(pdy3uHn ra3a Mpu MOBBIIICHUN TEMITEpaTyphl
ot 695 K 1o 705 K, ecnu sHeprust akTuBaIuu npssmoit peakuuu coctapisieT 270 k/x/Monb, a Drases
MIPONIOPLUOHAICH T
30.0npenenuts 00beM peakTopa UACaTbHOTO BBITECHEHHS IS IPOBEICHUS TOMOTEHHOM peakiinu
pasnoxenns pochuna: 4PHzas) = Paqasy T 6 Horas), €cim maBnenue B peakrope - P =45,1 10* I1a,
CKOpoOCTh noaauu pocpuna - Bo = 4,53 10" kMous/c , crenens npespamienus pocduna - o= 85 %
, TemIepatypa nporecca 650 K. Korcranta ckopocts npsimoii peaximn — k = 2,78 10° ¢, TIpunsite, uto
JaHHAas peakivs UMeeT MepBhIid mopaaokK. [Ipu pacyerax ydyecTb OTHOCHUTEIbHOE U3MEHEHHE 00bemMa
PEaKUMOHHOW CMECH.
31. Onpexnenure CKOPOCTh MOJIAYH ABYX PACTBOPOB B PEAKTOP UJI€ATLHOTO CMEUIEHUSI HEMTPEPBHIBHOTO
NecTBUs, coaepkalux peareHTsl A u B. PearenTsl B3aumoeiicTBytoT 1o ypaBHenuto: A + B = R +
S. CxopocTH mogauu peareHTOB OJMHAKOBBI M IOJIKHBI OBITH TAKOBBIMHU, YTOOBI 32 BPEMsI UX
npeObIBaHus B peakTope npopearupoano 75 % semectsa B. O6vem peakropa -V, = 0,18 M
KOHIIEHTpalus BeniecTsa A B nepBoM NOToke — Ca = 4,2 kMoub/M*; KOHIGHTpaIys BelecTBa B BO
BTOpOoM notoke - Cp, = 2.4 kMos/m°> : ki=0,12 M3 /xMouts ¢ ; ko =0,05 m"/kMoJb c.

Ilpumepnvie memut pepepamos
1.IIpon3BOACTBO CEPHON KUCIOTHI.
2.1Ipon3BOACTBO COJISTHOM KUCIOTHI.

23



3.1Ipou3BOICTBO A30THOM KUCJIOTHI U3 aMMHUAKA.
4.1Tpou3BOACTBO aMMHAaKa.

5.1Ipou3BOICTBO METUIIOBOTO CIIUPTA.
6.I1pon3BOICTBO ATUIIOBOTO CITUPTA.
7.11pou3BOICTBO MOJUMEPOB.

8.IIpousBoacTBo GpochopHO KUCIOTHI.
9.IlepepaboTka TBEPIbIX TOILIHUB.

10.0unctka u pu3nUECKre METOIBI IEpPepadOTKH HEPTH.
11. XuMuueckre MEeTo bl mepepadboTKH HEDTH.
12. TTpousBoacTBO GOCHOPHBIX YAOOPEHUH.

13. OGorarieHue ChIphbs.

14. TIpou3BOACTBO YKCYCHOM KHCIIOTHI.

15. IIpou3BoJCTBO alleTaTHBIX BOJOKOH.

16. IlomyueHne MOHOOOMEHHBIX CMOJ.

17. TlonmyueHue a30THBIX YIOOpPEHUH.

18. IIpon3BoJCTBO KAJIBLIMHUPOBAHHOM COJIBI.

19. Tlomydenue kampoHa.

20. TTonyuenue henondopmanbaeruIHON CMOIIBI.

Ilepeuens 6onpocos 0ns 3auema c oyeHkoil 8 6 cemecmpe:

1. B ueM cocToUT CyIIHOCTHP XMMHYECKOM KOHIICTIIMH METOA MPOMBIIIJIECHHOTO MPOU3BOJICTBA
pojyKTa ?

2. Uro HEOOXOOMMO YYHTHIBATH MPU BHIOOPE XUMHUECKOW KOHIICTIIIUM METOJa MPOMBIIUIEHHOTO
IIPOU3BOJICTBA MPOAYKTA ?
3. Ilo KakuM KpHUTEpUSIM OLIEHUBAETCS XUMUKO-TEXHOJIOTUIECKUN TIporecc ?

4.  Kak moiny4uTh CyMMapHOE YpPaBHEHHUE XHMHUYECKOH pEaKIUH, XapaKTePU3YIOIIee XUMHKO-
TEXHOJIOTHYECKHUH mporuecc ?
5. JIust yero cocTaBisieTcs CTEXMOMETPUIECKHUI 0ajlaHC TEXHOJIOTHUECKOTro mporiecca ?

6. Kakue (akTopsl HEOOXOAUMO YUUTHIBATH PU BHIOOpE KOHCTPYKIIUH M Pa3MEPOB peaKTopa JUIs
IIPOBE/ICHUS TEXHOJIOIMYECKOro npouecca ?

7. Kakne ¢opmbl MOXeT NpUHMMAaTh MaTepHABbHBIA OallaHC, COCTABISEMBIH i XHUMHKO-
TEXHOJIOTHYECKOTO MpolLecca MPoBOIMMOro B peakrope ?

8. KakoBbl 0COOEHHOCTH CTPYKTYpPBI IOTOKOB B peakTope ?

9. Kak MosienupyroTcst CTpyKTypbl HOTOKOB B peakTope ?

10. B kakom ciyyae B TEXHOJOTHYECKOM TMPOIECCE BO3HHKAeT BHEIMIHEAU(PHY3UOHHOE
TOpPMOXEHHE ?

11. Kak ynpaBiare XUMUYECKUM TPOIIECCOM, TIPOTEKAIONINM ¢ KHHETHYECKHM KOHTpOJIeM?

12. Kak ynpaBnate XMUMHYECKHUM IPOLIECCOM, MPOTEKaroLieM ¢ 11U y3HOHHBIM KOHTPOJIEM ?

13. Kak ckaspiBaercs BHemHeau(p(y3MOHHOE TOPMOKEHHE B TEXHOJOTMYECKOM Ipoliecce Ha
BBIXO/JI 1I1€JIEBOT0 MPOAyKTa ?

14. B kaxux npoueccax nposiBisercs BHyTpuaupy3snoHHOE TOpMOKEHHE ?

15. Kakne oco0eHHOCTH MPOTEKaHHsI XUMUYECKUX peakiuili BO BHYTpuIupPpy3noHHOH obmacTn?
16. Kak ocymiecTBisieTcst BBIOOp CTpYKTYphl TOBEPXHOCTH KaTajausaTopa ?

17. KakoBbI OCHOBHBIE TEXHOJIOTUYECKHE TPUHIUIIBI 7

18. Yro moppazymMeBaeTcs MoJl pa3HOCTHIO MOTEHIAJIOB B XUMUYECKOH

peakuuu ?

19. UYto nmoHMMaeTcs 1oj, CONpOTUBICHUEM XUMUYECKOW peaKIuu ?

20. [Touemy npu NpoBECHUH XMMUYECKON peaKkIy OMH U3 KOMIIOHEHTOB OepyT B U30bITKE ?

21. B kakoM ciydae WCHONB3YIOT MPHHIUI «3aMOPAKUBAHUS» XHUMHKO-TEXHOJIOTHIECKOM
CUCTEMBI ?

22, Kakue BBl 3HaeTe TEXHOJIOTWYECKHE KpUTEPUH 3(PPEKTHBHOCTH XUMHKO-TEXHOJIOTHYECKOTO

npouecca? Jlaiite Ux onpenencHus.
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23. B dem paznuuue Mexay JeHCTBUTEILHON U PABHOBECHOW CTENEHSIMH MPEBpaIeHuUs.?

24, .C KaKkoM 1IeNIbI0 TIPY MPOBEAECHUN XUMUYECKUX IPOLIECCOB B IPOMBIIIJIEHHBIX YCIOBUSIX OJUH
U3 PEeareHTOB 4acTo OepyT B M30BITKE MO OTHOIIEHUIO K CTeXHOMEeTpuyecKoil peakiuu? KakoBbl mytu
HCIIOJIb30BAaHHUA pCarcHTa, B34TOro B I/ISGBITKC " HC BCTYIIUBIICTO B peaKLII/IIO?

25. ChopmynupyiiTe OMYIICHUS MOICIN UICATHHOTO CMEIICHHS.

26. KakoBbI OCHOBHBIE IPUYMHBI OTKJIOHEHUS OT UJCATLHOCTH B PEaJbHBIX peakTopax?

27. Kak yBenuuuth K03 GUIIMEHT MacCOOTIauu Ha CTaANK BHEIIHEH nuddy3un?

28. Kak BB AuT npoduiib N3MEHEHUSI KOHIIEHTPAIIMH ra3000pa3HOro peareHTa npyu NpoTeKaHuu

reTeporeHHOro Mpolecca B CIyvasx a) Korjaa mnpoiecc JUMUTHpyeTcs BHelHel nuddysueit; 6) koraa

MpoLecc JUMHUTHUPYETCs BHYyTpeHHed nuddys3ueil; B) Koraa Mpoluecc JUMHUTHPYETCS XUMHUYECKOU
peakuuei?

29. Kak omnpenenuts JUMHUTHPYIOLIYIO CTaIMI0 I'€TEPOr€HHOr0 MpOLecca, KCHEPUMEHTAIbHO
n3y4ast BIUSHUE TEMIIEPATYPbl HA CKOPOCTh 00pa30BaHus IPOAYKTOB?

30. Kak M0OXHO yBEJIMUUTH CKOPOCTh FETEPOTEHHOTO Mpolecca “ra3 - TBepaoe”?

31. Kak yBenMuuTh MHTEHCHUBHOCTH MPEBPAIICHHS B Ta30-KHIKOCTHOM pPEaKTOpe, HCIONb3Ys
pa3Hble CrIocCOObI KOHTAaKTUPOBaHUA (az? 3a cueT Yero 3To AOCTUraercs?

32. Bnusiane BHemHe A Qy3MOHHBIX 3aTPYyIHEHUH Ha CEIIEKTUBHOCTD MpoIlecca MPU MPOTEKaHUH
N0CJIe10BAaTENbHOM U NapasieIbHOW peakuii?

33. [Tonsatust >pQPeKTHBONH KOHCTAaHTHI CKOPOCTH XHMHUYECKOH peakuud U IPPEKTHBHOTO
koapdunuenta nuddyszuun.

34. B3auMocBsI3p  CKOPOCTH TIeTEpPOr€HHON XMMMUYECKOH peakuuu U BbIOOpa CTPYKTYphI
MIOBEPXHOCTHU KaTalu3aTopa.

35. PexxuMbl pa®oThl KaTamu3aTopa IMPH PAa3IMYHOM COOTHOLICHHH CKOpocTed muddy3nn u
XUMUYECKOH peakiuu?

36.  OCHOBHBIEC TEXHOJOTHYECKUE MPUHLIUIIBI TPOBEICHUS XUMHKO-TEXHOJIOTHYECKOTO Tporecca’?
37. [TpuHIMN HaMITy4IIEro UCIOIb30BaHUs NMOTeHIUaIOB. [IoHATHEe NBHXKYIIEH CHIIBI ITpoliecca.

39. TIpOTHBOTOK KaK CIIOCOO YBEITUYCHHUS UCITOJIE30BAHUS CHIPHSI.
40. CriocoObl cMeIIeHHs paBHOBECHSI IPU MPOTEKAHUH OOPATUMBIX XUMUYECKUX PEAKIUH.
41. B xakux ciaydasx UCHOJIB3YIOT ‘‘3aMOpakMBaHUE” XMMHUKO-TEXHOJIOTUUECKONW CHUCTEMBI B
OTpeIeIEHHOM COCTOSTHUH.
42. B uem 3akiroyaeTcsi KOHICTIHS MPUHIIMIIA HAMTYYIIIET0 UCTIOIB30BaHusl 000pyIoBaHus?
43. Heo0x0quMOCTh MPUMEHEHHS TPUHIIUIA TEXHOJIOTHUYECKOM COpa3MEepHOCTH.
44. Yto takoe ontumMuzanua? CopmyaupyiiTe MNOoCTaHOBKY 3aJa4d ONTUMH3ALUN
45. KakoBa onTuMasibHas TeOpeTHUYECKasi TeMIepaTypa 1l HeoOpaTUMoil 1 00paTumMoit (3k30- U
SHAOTEPMHUUYECKUX ) XUMHUUECKUX pPEeaKIuii ?
46. Kak onTUMaJIbHO pacIpeleUTh IOTOK MEXAY anmnapaTaMyi U1€albHOIO CMEIIECHNsA?
47. Yto Takoe oOoramieHue Colpbs U 3a4eM ero NpuMeHstoT? CrocoObl 000ralieHus ChIpbs.
48. ITo kakuM noKa3aTeNIsIM ONPEAEIIAIOT KaueCTBO BOJBI?
49. Ilepeuncirre OCHOBHBIE METO bl IPOMBIIIJIEHHON BOJOMOATOTOBKH.
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Ob6as HNOIIK-1.2 1. Yro Takoe mepepabaThpiBaomiasi CIIOCOOHOCTD | HA3BIBAIO
XUMHUYECKast AHanu3upyer YCTaHOBKH KOTOpOE
TCXHOJIOTH MCEXaHU3MBbI
(Acaes) XUMHYECKUX PeaKIiii, YCTaHOBI
MPOHCXO/ALIIX g| 2. OTHOLIEHME KOJMYECTBA IpeBpalaemMoro ucxoaHoro | CreneHb
TEXHOJIOTHYCCKHUX
nporeccax 4| BEIIECTBA K KOJIMYECTBY MCXOIHOTO BEIIECTBA:
OKPYAIOTIEM MHPE 3. Kak onpezensercs cTelneHb NPeBpalieHus BEIeCTBa Ny~
Il
4. OTHOIIEHHE MAaCChl IOJIYy4aeMOTO MPOAYKTa M K | AGCOIIHO1
Macce MCXOJHOTO BemectBa (  WJIM CBIpbS) M,
M3PACXOJA0BAHHOTO I IMOJYYEHUS 3TOTO KOJIMYECTBA
IIPOJYKTA:
5. OtHolueHWe KOJMYECTBA MPOAYKTA, MOJy4eHHOro B | OTHOCHUT
JEHCTBUTEIIBHOCTH, K  MAaKCUMaJbHOMY  KOJUYECTBY
IPOJYKTA, KOTOPBI MOYKHO NOJYyYUTh TEOPETHUECKU W3
9TOr0 7K€ KOJIMYECTBA UCXOJIHOTO BEIECTBA
6. HMHreHcWBHOCTH paboThl amnmapata | Ha3piBaeTcsl | Ha3bIBae
MPOU3BOJIUTENILHOCTh €€, OTHECeHHass K KaKoi-IuOo | OTHECEHE
BEJIMYMHE, XapaKTEepU3YIOIEH pa3Mephl JaHHBIX alllapaToB. | XapaKTef
anmnaparc
7. JleHexkHOE BBIpA)KEHME 3aTpaT JaHHOTO npeanpuatus Ha | [lomHas ¢
W3TOTOBJICHHE M COBIT eUHUIIBI MPOayKIuu. OHa ciaraeTcs
U3  CTOMMOCTH  CBIpbSi,  TOIUIMBA,  DSHEPruM  Ha
TEXHOJIOTUYECKHE IIeNM, 3apa0OTHOM IJIaThl, LEXOBBIX
pacxo/10B, 001I€3aBOICKUX PACX0JIOB.
8. KommuectBo mpoaykiuu, BbipadaThiBaeMoil padouum B | [IpousBo
€IMHULY BPEMEHHU, WJIH KOJIMYECTBO pabo4yero BpEMEHH,
3aTpavyrBaeMOro Ha BHIPAOOTKY €TUHUIIBI TPOAYKIIHH.
9. IBwxxy1iasi cuiia mpoiiecca [Ipencra
XapakTep
BbIpaXkae
COCTOSIHY
Oo6mas HOIIK-2.3. Bompoc 1. B uém cymHocTs | OTBeT: BBIOOpD XMMHUYSCKONH KOHIICIIIIMH MET
XUMHYCCKasa HCHOJ’ILSYGT (I)I/IBI/IKO- BLI60pa XHUMHAYECKON KOHICIIIHWHU | HAXOXKACHUU HanbOoJiee HDKOHOMHYHOI'O CIIOC
TEXHOJOT'UA XUMHNYECKUEC MCTOABI | METOJA NMMOJTYUCHHS npoz[yKTa? KOJIMYECTBE.
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(Ucaes)

JUIL  pelIeHHs  3a]a4
npoQeCCUOHATBHOM
JeATEITbHOCTH

Bonpoc 2. ITo KaKUM
TEXHOJIOTHYCCKUM  TOKa3aTeysiM
OLICHUBAETCS XUMHKO-

TEXHOJIOTHYECKH Tporiecc?

OtBeT: XUMHUKO-TEXHOJIOTHUECKH Mpoliece oLe
M0Ka3aTessIM:

1) mepepabarbiBaromieil CrocoOHOC
CBIPBsI, KOTOPOE MOYKHO Tiepepado
BpPEMEHU;

2) CTeleHH TPEBPAIICHHUS — OMPE/IE
MPEBPAILIEHHOTO HMCXOIHOTO BE
BEIIICCTBA,

3) abCONOTHOMY BBIXOAY MPOIYKTa
NPOAYKTa K Macce MCXOIHOT
MOJTyYeHHE ITOTO MPOIYKTa;

4) OTHOCHUTEIBHOMY BBIXOAY —
mpouecca. JTO OTHOUIEHHE KOJI
JICHCTBUTEIILHOCTH, K  MAaKCHM
KOTOPOE MOYKHO IOJIyYUTh TEOPET

5) HHTCHCHBHOCTBHIO pabOTHI armapa
OTHECEHHAasT K BEJIUYUHE, Xap
arrapara.

Bomnpoc 3. Ilo KaKUM
9KOHOMUYECKUM MOKa3aTessiM
OILIEHUBAETCs XUMUKO-

TEXHOJIOTHUECKH mporiecc?

OtBeT: XUMHUKO-TEXHOJOTHYECKUI MPOLIECC Ol
MOKa3aTeNsIMU:

1) kanuTaJbHBIMH 3aTpaTaMU —
Ha CTPOUTEIHCTBO JIAHHOTO XU

2) YIACTbHBIMH  KalHUTAIbHBIME
OTHOIIIEHWEM OOIIeH CTOu
MOIITHOCTH MPOU3BOICTBA;

3) mosHOW  €e0eCTOMMOCTHIO
NPENPUATHS Ha H3TOTOBJICHH

4) TPOU3BOIAUTEIHLHOCTBIO  TPY;
BbIpabaThIBaeMbIM PabOYUM B

Bonpoc 4. Kakue Bbl 3HaeTe
METO/bI oOorareHus
TBEPJOTO ChIPbs?

OtBer: HauOoisiee wucrnosib3yeMble MeT
CIIEeYIOIIHE:
1) paccenBaHue (TPOXOUYCHHUE);
2) TrpaBHTAlMOHHOE Pa3fCiCHHE;
3) MarHuTHas cerapars;
4) ¢notarus;
5) Tepmuyeckoe o0OraIieHue;
6) XHMHYECKOE 00OTallcHHE.

Bonpoc 5. Kakue
TEXHOJOTHYECKHEe  MPUHIHIbI
HE00XOAMMO BBINOJIHATH NPH
pa3paboTrke XHMMKO-
TeXHOJOTH4eCKOro npouecca?

Otgert: [Ipu pazpaboTKe XUMHKO-TEXHOJIOTHYEC]
OCHOBHBIX TEXHOJIOTHYECKUH MIPUHIINTIA:

1) TPHUHIUI HAMITYYIIETO HCIIOJIE

2) TPHUHIMI HAWIYYIIEro  HKCI
00opyI0BaHNs;

3) TPUHIMN TEXHOJOTHYECKOMH CC

Bonnpoc 6. B  uem
CYLIHOCTh NpUHIMIA
HAWJIy41Iero

HCMOJIb30BAHUS PA3HOCTH

NMOTEHIHAJIOB?

Otser: [IpyHOMII HaWIy4IIEro UCIO.
3aKJII0YaeTcsi B TOM, 4YTO CKOPOCTh
OTHOIIEHHEM pPa3HOCTH  MOTEHLHAJIO
conporuBieHus. [Ipouecc mpoBomAT
MOTEHIUAJIOB (1Sl AUPPY3MOHHOTO POl
Y MUHAMAJIBHOM COTIPOTUBIJIEHUH (TOJIIIIK
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Bomnpoc 7. Kak
BBITIOJHACTCA HaA IMPAKTUKC
MIPUHIINTL HAWTY4IlIEero

UCII0JIb30BaHUs ChIpbs?

OtBer: 1) OanH U3 KOMITIOHEHTOB (Hawu(
[0 OTHOLIEHHIO K JAPYrOMY pearupyrol
MOBBICUTh CKOPOCTh XMMHMUYECKOH peaKil
CMECTUTh PAaBHOBECUE XMMHUUYECKOM peakl
[Ipu 5TOM MOBBIIIAETCS U Ka4eCTBa PO
2) IIpyMeHUTD IPUHLIMII IPOTUBO’
3) CwmemieHue paBHOBECHS IS
pEeaKLUI0 MOXHO JTOBECTH MPAKTUYECKU
MOCTOSTHHO OTBOJIUTH M3 30HBI PEAKIIHH.
4) BozneiicTBOBaTH Ha HEXEI
nono0paTh YCIOBUS, UYTOOBI JIOCTHIal
porecca 1 He BO3pacTajia CKOPOCTh MO0«

Bomnpoc 8. Kak
BBITIOJHACTCA Ha IMPAKTUKC
MIPUHIINI HAWTYYILIEro

MCIIOJIb30BaHUs DHEPTUU?

OTtBet: B ciiyyae nmpoTekaHusi 3K30TepM
CTaBAT XOJIOAWIBHUK (TPYOBI, MO KOT
XonoaHas Bofa 3a0upaer U30bITOYHOE T
ap, KOTOPBIM UAET Ha TEXHOJIOTHUECKUE

Bomnpoc 9. B uém cymHocTh

OtBer: [IpuHUMIO TEXHOJOTUYECKOU C

MIPUHIUIIA XUMHMKO-TEXHOJIOTHYECKOIo IIpolecca.
TEXHOJOTUYECKON

copazmepHocTu?

Bomnpoc 10. Uro | OrBer: Heobxoaumo BbIOpaTh KpUTEPY
HEO0OXOUMO 3HATh, YTOOBI | (DaKTOPHI, OTPAHUYCHHS IPH PEIICHHUY
ONTUMM3UPOBATh XHUMHUKO- | ONTUMU3AIMHA JOJDKEH OBITh €IUHCT

TEXHOJIOTHYECKUH mpotecc?

OrpannyeHns BO3HUKAIOT 110 CIIETYIOIIN
1) 1O KOJUYECTBY M Ka4eCTBY Chbl
2) 1O YCJIOBHSIM TEXHOJIOTHH;
3) M0 YKOHOMHYECKHUM COOOpaxe
4) 10 COOOpPaKEHUSIM OXPAHBI TP

Bonpoc 11. B uém cymHoCTh
MeToJia (hmoTalnoOHHOTO
oOoraieHust ChIpbs?

OtBer: Yepe3 pacTBop, coaepiKaluil TBEPD]
I'mapodoOHble YacTHIBI NMPUKPEIUIIOTCS K 1Y
COOMpAIOT Ha TOBEPXHOCTH pacTBopa. [Hapod
M03TOMY NPUKPENUTHCA K ITy3bIpbKaM raza He MO!

Bonpoc 12. B uem cymHoCTh
MeToJla MarHUTHOW cernapaiuu
TpY 00OTaIeHUH CHIPbs?

OTtBert: MaFHI/ITOBOCHpI/II/IM‘{I/IBBIe MaTtcpuaJbl II
PACIIOJIOKEH SJICKTPOMATrHUT U MTOSTOMY OTHACJIATO

Bonpoc 13. B uem cymHocTh
MeToza I'PaBUTAIllMOHHOTO
oOorareHus?

OrtBer: bonee kpynHbIe TBEpAbIE YACTULIBI CBIPbS
JBIDKYIIMMCS TIOTOKE BOJIBI ObIcTpee, 4eM OoJree !
B nepBoM cOOpHHKE OCaXKAAIOTCS CaMble KPYITHE
MEJIKHE YaCTHIIBI IEPEHOCATCS B TPETHI COOPHHUK

Bonpoc 14. 3auem cocraBisieTcs
CTEeXHOMETPHUIECKUIT GamaHc
XUMHKO-TEXHOJIOTHYECKOTO
mporecca?

Otger: [lo crexmomeTrpuueckoMy OanaHCy M
OCHOBHBIX M BCIIOMOTATENIbHBIX BEIIECTB, HEOOXC
BBIIYCKA€MOH IPOAYKLIAU, KOJINYECTBO OTXO/IOB 1

Bompoc 15. B 4em cymHocTh
NPUHIHMNA HAWJTy41Iero
HCIOJIb30BAHUS
obopynoBaHus?

OtBet: OcHOBHOE 000pPYI0BaHNE XMMUKO-TEXHO.
OBIBAIOT HENPEPHIBHOTO U MEPUOJMUYECKOTO JIEHC
HCTIONB3YIOTCSI, KOT/Ia IPON3BOJICTBO MAJIOTOHHA)
KaK IPaBHJIO, UCTIOJIB3YIOTCSI PEaKTOPhI HETIPEPHIE

Bomnpoc 16. B yem 3axuouaercs
nepepadoTKka KAMEHHOI'0 yrJisi?

OtBer: KaMmeHHBIN yroib HOJABEPraroT KOKCOBA
yriis 6e3 jocrymna Bo3ayxa 1o Temneparypsl 100
NpsIMOM  KOKCOBBIM ra3. IIpsMoON KOKCOBBIH I
KaMEHHOYTOJIFHYIO CMOJTY, aMMHAK, CEIPOH OSH3C
conmepxut 55 — 60 % Bogopona, 1o 30 % MeraHa,
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Bomnpoc 17. Kakxoe BemecTBo
ABJIACTCHA CprLéM aJIs
NOJIyYeHHsl CEPHOH KHCJI0ThI?

OrtBer: CoIpbéM I NOTYYEHUS CEPHON KHCIIOTh

Bompoc 18. s KAKHX
OCHOBHBIX JTamoB  COCTOMT
TEeXHOJIOTHYecKast cxema

MOJIyYeHHUsI CePHON KHUCIOThI?

OtBet: OCHOBHBIMH 3TAIaMU TOJyYEHUS CEPHOIA
1) oOwur nmupuTa, KOTOPBIA MPOT
4FeS; + 110, = 2Fe,03 + 8SCO
2) ouuctka 00xkurosoro raza (SC
3) oxkucnenue SO, 1o SO3, KOTO]
= 803
4) abcop6brusa SO3 98,3 % cepHol

Bompoc 19. Kakme cmocodbl
MoJyueHuss  BoAoOpoga ISt
NMPOU3BOACTBA aMMHaKa?

Oteer: Bogopol MOKHO MOJIy4YUTh ABYMS CIIOCO!
1) mapoBOJSIHOI KOHBEpCHUEH Men
2) DJIEKTPOJIM30M BOJAHOI'O PACTB

0O,.

Bonpoc 20. KakoBbl 0CHOBHbBIE
Tanbl MNOATOTOBKU HePpTH K
neperoHke?

Otgert: [locie noObuM HeTH U3 CKBaKEHBI U3
(n€rkue yrieBoa0poIbl), OypOBYIO BOIY U MUHED:

Bonpoc 21. Kak ocymecTBasiioT
o0eccosiuBanne HepTH?

OtBer: B HedTp noOaBisercs uucras BOAA
MHTEHCUBHO MEPEMEIINBACTCA, IIPU 3TOM MUHEPa
¢a3y. 3aTeM Ha IEKTPOOOECCONMBAIOIINX YCTAHC

Bonpoc 22. Kakue mnpoaykrsl | OTBer: [Ipn meperonke HedTH mpu atMochepr

MOJIYy4YalwT TMPH  MeperoHkKe | KEPOCHH, COMApOBbIM aucTminiat. Ilocme mepe

HedprTu? NIEPETOHATHCS Najblle.

Bonpoc 23. Kakme mnpoaykrsl | OTBer: Ma3yT NEperoHsoT B pPeKTH(HKAIHC

MOJIYy4YalwT TMPH  MeperoHKe | NOTy4aroT pas3IU4YHBIE Macla: BEpPETEHHOE

ma3syra? LWINHAPOBBIN AUCTUIIIAT, TSKEIbIH HUIHHIPOB
TYAPOH.

Bompoc 24. Yrto Ha3wmiBaercs | OrBer:  Karaqutudeckuif  KpeKHHT — —

KATAJIUTHYECKHM  KPEKHHIOM | BBICOKOMOJICKYJISIDHBIX  YIJIEBOIOPOAOB  Ha

HedTH? JIOTIOJTHUTENBHBIX OCH3UHOBBIX (DpaKIHH.

Bomnpoc 25. KakoBbl 0CHOBHBIE
3TaNbl NOJy4YeHHs1 aMMuaKa?

OtBetr: OCHOBHBIMU 3TaNaMH MOJyYEHUSI aMMHal
1) mapoBojsHas KOHBEPCHS METa
2) TapoBOJIsTHAsE KOHBEPCHUS OKCH
H;
3) oumcTKa a30TOBOAOPOIHOM
CEpOCOJIEpKaIINX COeTUHEHUI
4) cunte3 ammuaka: Np + 3H, = 2

Bonpoc 26. KakoBbl 0CHOBHBIE
Tanbl  MOJYyYeHUs] Aa30THOM
KHCJIOThI?

OtBetr: OCHOBHBIMU 3TaNaMU MOJyYEHUS a30THO
1) oxwucnenne ammuaka 10 NO: 4
2) oxucnenre NO 1o NOy: 2NO
3) abcopbius NO, Bogoii: 3NO,

Bompoc 27. Kakume BemecTBa
SAIBJISIOTCS ChIpbEM IS
TMOJTyYeHu st
KAJbIUHAPOBAHHOM COMBI?

OrBer: ChIpbEM ISl MOJNYYICHUS] KaTbIIHHUPOB:
noBapennas cosb (NaCl), BcmomorarensHbIM Belll

Bomnpoc 28. B kakux cayyasax
NPOBOAAT razudukanmuio
TBEpAOro Tonjusa?

Otger: l'asudpukamuio TBEPAOTO TOIUIMBA IIf
COJZICPIKUTCSL HEeOOJbIIOE €ero KoJIMuecTBo. B
MpeBpamaioT B Ta3oo0paszHoe (okcun yrieposa (|

Kak B
MOJIy4al0T

Bomnpoc 29.
NPOMBIIIJICHHOCTH
HHUTPAT aMMOHHSA?

OtBer: Hutpar aMMOHHS IONYy4YarOT MPOITYCI
kucnotel: NHz + HNO3; = NH;NOs + Q.
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Bonpoc 30. Kakue oco6ennocTu
npouecca IoJy4YeHHs HHUTpara
amMMonus?

Orteer: [Ipouecc nosyyeHus HUTpaTa aMMOHHUS 1
[TosToMy B ammapare MOJYYCHUS HUTPATa aMMOH
peakuys W BBIIAPUBAaHUE PacTBOpa IS KOHICH
BHHMAaHHE, YTO HUTPAT aMMOHWUSI TIPH OTIPEJICIICHE
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