dbeneparbHOE TOCYTapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHHEC

b1.5.04

(uHOeKC OUCYUNIUHDBL)

BBICHICTO O6paBOBaHI/I}I

«ToNBATTUHCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

Karanus B XuMHUYECKOU TEXHOJIOTUHU

(HaumeHo8aHUue OUCYUNIUHDL)

110 HAIIPpaBJICHUIO ITOAT'OTOBKHU (CHCHH&J’IBHOCTI/I)

18.04.01 XuMuueckas TEXHOJIOTHS

((x00 u HaumeHOBaHUe HANPABIEHUA NOO20MO8KY, cheyuanvhocmu 6 coomsemcemeuu ¢ @I'OC BI1O/ @I'OC BO)

DKOOMOTEXHOIOT U

(ranpasnennocmov (npogunv)/cneyuanusayus)

®dopma 00ydeHHs: OUHAas

"o Habopa: 2019

PacnipenesieHue yacoB JUCHMILIMHBI 110 cCeMeCTPaM M BHAaM 3aHATHI (110 y4eOHOMY IJIaHY)

KoanuectBo 3ET 5
Yacos no PYII 180
Buasl KoOHTpOJIA B IK3aMeHbI 3aydeTnl KypcoBbie KypcosBbie K““Tl%"“"“"'e
cemecTpax NMPOEKTHI pa6oThI (o 3;:,?{;:;”4,0},]\451
(Ha kypcax): oGyuenmnst)
1
NeNe cemecTpoB
1 2 4 5 6 7 8 9 A B Hroro

3ET no cemecTpam 5 5
Jlexknun 16 16
JlabopaTopHbIe
IpakTnyeckue 48 48
KonTakTHas padora 64 64
Koutpoan
Cam. paborta 116 116
Hroro 180 180

ToabsarTu, 2019




Pabouas mporpamma coctaBiena Ha ocHoBarnu OI'OC BIIO/®T'OC BO u ydeOHOro 1miana
HanpaBlieHUs: TOAroTOBKY (criennanbHocTh) 18.04.01 Xumuueckas TeXHOIOTHS

(KOO U HauUMeHOoBaHUe HANPasieHust N0020MoeKU, cneyuanshocmu 6 coomsemcemeuu ¢ ®I'OC BIIO/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

Vv OtcyrcTBYyeT
v VYuyeOnast (pabodast) mporpamMma oj00peHa Ha 3acemaHuu kademnpsl «ParoHnanbHOE
MIPUPOJIOTIOIL30BaHUE U pecypcocOepekenne» (mpoTokoit 3aceqanuss Ne 1 ot «28» aBrycra
2018r.)
Peniensent
(0ondicHOCMb, YUeHOe 36aHue, CeneHb) (noonucs) (U.0. Pamunus)
« » 20 1.

Cpok neiicTBus padoueii mporpaMMebl AMCHHUIIMHBI 10 «28» aBrycra 2021 r.

HNudopmanus 00 akryanusanuu padodei mporpaMmbl I CHUILIHHBI:

[Iporokon 3acenanus kadeapsr No OT «__ » 20 .

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T
YTBEPXIAIO

3aBenyromuii kKadenpoi «PalnroHalIbHOE PUPOJIONIOIL30BAHUE U
pecypcochepexeHne

(8vinyckarowell HanpagieHue (CneyuaibHOCMyb))

« _» 20 r. M.B. KpagioBa
(noonucs) (U.0. Damunus)




AHHOTALUSA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.5.04 Karaau3 B XUMHYeCKOH TEXHOJIOTHH

(MHAEKC ¥ HAMMEHOBaHUE AUCUUILUIMHBI (y4eOHOTO Kypca))
1. He.]'lb U 3aJa491 U3YyYCHUA TUCHUIIIMHbI

Llens - dopMupoBaHUe 3HAHWUU YTIIYOJICHHBIX 3HAHWW U TPEACTABICHUN O
CYIIHOCTH KAaTaJIUTHYECKHX MPOLECCOB, HX NPUMEHEHHWH B XUMHUYECKOU
IIPOMBIIIJICHHOCTH, METOJAX JSKCIIEPUMEHTAIBHOIO ONPENEIICHHUs] IapaMeTPOB
KaTaJIn3aToOpOB.

3amaun:

1. CdopmupoBaTh HaBBIKM IUIAHUPOBAHUS, OPTraHU3allMd M TMPOBEIACHUS
HAy4YHO- HCCIE0BATENbCKUX PaboT B chepe MpOMBINIIEHHOTO KaTalin3a; OCBOCHUS
JIETATBHOTO aHaJIM3a HAYYHOW W TEXHUYECKOM uHpOpMaiu B 00JIaCTH SHEPro-,
pecypcocOepekeHrs, TMaTeHTHOM M MapKETUHTOBOW TMOJIACPKKH MPOBOIUMBIX
GbyHIaMEHTAIBHBIX UCCIICIOBAHUN U TEXHOJOTUYECKUX pa3pabOTOK.

2. Hayuutes oneHuBath 3(PGEKTHBHOCTh  KATATUTHYCCKUX  CHUCTEM;
OCYIICCTBJIATh TOA0Op ammaparypbl Ha OCHOBAHMHM KHHETHYECKUX TaHHBIX U
CKOPOCTH TIPOIIecca; MPOBOJIUTH PEIENTYPOCTPOCHUE W XHUMHKO-TEXHOJOTUYECKUC
pacu€Thl; pazpabaThiBaTh OM3HEC-MOJCIIH.

3. HayuuTb mpencTaBisaTh pe3yabTaThl BHITOTHEHHOW paOOThI B BUIC HAYYHO-
TEXHUYECKUX OTYETOB, 0030pOB, HAyYHBIX JOKJIAJOB W MyOJHKAlUd ¢
HCITIOJIb30BAHUEM COBPEMEHHBIX BO3ZMOXKHOCTEH MH(POPMAIIMOHHBIX TEXHOJIOTHH.

2. Mecto nucunmuiuabl B ctpykrype OIIOII BO

HNannas gucruiuinHa (y4eOHbIH Kypc) oTHOCUTCS K broky 1 «JluciurimHbl
(Momynu)» (Oa3oBasi 4acTh).

JucuuniauHa npeacTaBisieT co0oil mepBblid 3Tan 00y4yeHHs, yueOHbIE KYpCHI,
Ha OCBOGHMHM KOTOpBIX OaszupyeTcs JaHHas JUCHUIUIMHA (Y4eOHBIA Kypc) —
«CoBpeMEHHBIE METOJIbI KOHTPOJISI KauecTBa MPOJYKTOB OCHOBHOTO OPTraHUYECKOIO
U He(PTEXUMUYECKOTO CUHTE3a».

JucruminHbl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHWS, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJibTaTe U3YUYEHHUS JaHHOW JAMCLUMIUIMHBI (y4eOHOro
Kypca) — «CoBpeMeHHbIe 3KOOHO0- U pecypcocOeperarme TeXHOJIorum», «MeTobl
ONTUMM3ALUU pecypcocOeperammx MpolueccoB B HEPTEXMMUM U XUMUYECKOU
TEXHOJIOTUI.



3. Il.ianupyemMblie pe3yJibTaThl 00Y4YeHUs 0 JMCHMILINHE, COOTHECEHHbIE C
IJIAHMPYEMbIMH pe3yJIbTATAMH O0CBOCHHUS 00pa30BaTebHON NPOrPaMMbI

dopMupyembie U

Ilnanupyemble pe3yabTaThl 00y4eHHUs

KOHTPOJIUpYeMble
KOMIIeTeHIIHH
- CIIOCOOHOCTb K 3HaTh: HH(OPMALIUIO O COBPEMEHHBIX METOIAX
a0CTpaKTHOMY aHaln3a;

MBIIICHHUIO, aHAJTH3Y,
cunresy (OK-1)

YMeTh: BRIOMPATh ONTUMAJIBHBIM METOJT aHAJIN3A,

BJI&I[GTI): HaBBIKaMH pa6OTI)I B QHAJIMTUYECKOU

n1abopaTopuu.
CITOCOOHOCTh 3HaTh:
OpraHU30BHIBATH TEOPETHYECKHE OCHOBBI TOMOT€HHOT'0, T€TEPOTCHHOTO 1

CaMOCTOSITeIIbHYIO U
KOJUICKTUBHYIO Hay9IHO-
HCCIIEIOBATEIBCKYIO
paboTy, pa3pabaTbiBaTh
IUTaHBI M TPOTPaMMBbI
IIPOBEJICHUS HAYYHBIX
HCCJICIOBAHUU U
TEXHUYECKUX
pa3paboTOK,
pa3pabaTeIBaTh 3a/IaHHUS

1 ucnonHutenen (ITK-
1)

(bepMEeHTATUBHOTO BUIOB KaTajau3a, anmnapaTypHoe
o(popMIIEHUE KATATUTUIECKUX MPOLECCOB.

YMeTs:
MPOBOAUTH PaCUYEThl KHHETUUECKUX MTapaMeTPOB It

KaTAJIMTHYECKUX PEaKIIUH.

Bnaners:
TEOPUEN Y IPAKTUKOM IIJIAHUPOBAHUS DKCIIEPUMEHTA,

BBIABJICHUA JIMMHUTUPYIOIIHUX CTa):[I/Iﬁ CJIOKHOTO
KaTaJIUTHYCCKOTO ITponecca.

TOTOBHOCThH K TTOMCKY,
00paboTKe, aHau3y U
CUCTEMaTHU3AINH
HAay4YHO-T€XHUYECKOU
uH(pOpMAaIUH TI0 TEMe
WCCJIEIOBAHMS, BBIOOPY
METOJIUK U CPEJCTB
pEIIeHUS 3aa4u
(TIK-2)

3HaTh:
paBUJia MPOBEICHUS TATEHTHOTO MOUCKA C

BBIABIIEHHEM HanOoJiee OJIM3KNX TEXHUYECKUX
perieHuii, 00padoTku HHPOPMAITMOHHBIX JTAHHBIX B
BHJIC AaHAIMTHYCCKUX 0030POB.

YMeTs:
pa3pabarpiBaTh U BECTH 0a3bl SKCIIEPUMEHTAIBHBIX

JAHHBIX, IPOU3BOJINUTD ITOMCK METOJUK U CPCICTB
U3MEPCHMS JIJISl PEIICHHUS HayYHO-MCCIICA0BATEIbCKUX
3aJ1a4, BBITIOJHATH MOJICIIMPOBAHHE KATATUTHUCCKHUX
HIPOIIECCOB.

Branets:
—MAaTeMaTUYECKUM aInapaToM sl CTAaTUCTUYECKON

00pabOTKH IKCIEPUMEHTANbHBIX JaHHBIX, pacuera
OLIMOOK M BBIBOJIA AHAJIMTUYECKUX YPABHEHMIA.

CIIOCOOHOCTH

3HAaTh:




UCIIOJIb30BaTh
COBPEMEHHBIE TPUOOPHI
u METO/IUKH,
OpPTaHU30BHIBAThH
IpOBE/ICHUE
HKCIIEPUMEHTOB u
UCTIBITAaHUHM, TMPOBOJIUTH
170:¢ 00paboTKy U
aHaJIM3UPOBATh ux

pesyabratsl (I1K-3)

YCTPONCTBO, HA3HAYEHUE U MPUHLIUI PAOOTHI
COBPEMEHHBIX aHATUTHUYECKUX MPUOOPOB, MpaBUIIa
aTTECTAllMU U aKKPEIUTAIIMU METOIUK KOHTPOJIS.

YMeTs:
npo¢eCCUOHAIIEHO HCIIOIB30BaTh COBPEMEHHOE

Hay4yHOE U TEXHUYECKoe 000pyI0BaHUE U IPUOOPHI,
KOMITBIOTEPHBIE TPOrPaMMHBIE CPEJCTBA IS
MOJTy4eHHUs1 U 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX,
OTIPE/ICTISATH CPOKHU CITY>KOBbI MPOMBIIIUIEHHBIX
KaTaJIn3aToOpOB.

Bnaners:
METOANKAaMHU pacueTa 3QpPEKTUBHOCTU Pa3IUUHBIX

KaTaJINTHYCCKHUX CUCTCM.

TemaTn4yeckoe coaep:kaHue JUCHUUIIMHBI (YUeOHOr0 Kypca)

Paznea,
MOJYJIb

Iloapasnen, Tema

Monyis 1.
TepMoanHaMHYECKHE U
KMHETUYECKHE aCIIEeKThI B
KaTaJInse.

Knaccugukaius kaTaauTHYeCKUX MPOLECCOB U 000pyAOBaHHUE IS
X ocyuiecTBieHus. TpeboBaHMs K KaTaJIUTUYECKUM CHCTEMaM,
METOJIbl PETYJIUPOBAHUSA INApPaMETPOB KaTanu3aTopoB. OCHOBHbIE
TEXHOJIOTUYECKUE MPOLECCHl, NAYIINE C Yy4aCTHEM KaTaau3aTopoB.
Kartanutnueckass HelTpanuzaius BpeIHBIX BBIOPOCOB XUMHUYECKUX
IIPOU3BO/ICTB.

Monyis 2.
I'eTeporennslil kKarains B
IIPOU3BOJICTBE.

['eteporennslit kaTanu3. O6mue nonoxenus. [IpakTuueckas
pcam3anus KaTAIUTUYCCKUX MMPOLECCOB. HpOMBIHIJ'ICHHBIG
KaTaJIn3aTOpBl VISl CEPOOUYNCTKH TPUPOJHOTO Ira3a, NEPBUYHOTO
pudopMUHTa METaHa B CHHTE3-Ta3.

OO0mas Tpy10eMKOCTh TUCHUUILIUHBI (YdeOHoro kypca) — 5 3ET.




4. CTpyKTYypa " colepkaHue TUCHUILIUHBI (y4eOHOro kKypca) Karanus B XuMH4eCKOH TEXHOJIOT UM
(HauMeHOBaHME JUCIUILIUHBI (Y4eOHOTO Kypca))

Cemectp uzyuenus 1

Paznea, Iloapa3saen, Tema Buasl yueoHo#i paGoTsl Heo0xoaumbie DopMbl Pexom
MOayJIb KoHnTtpoabHas padora CamocTosiTeIbHAsI MaTepHaJIbHO- TeKyIero eHjaye
(B yacax) padora TeXHHYEeCKHe KOHTPOJIs mast
BCero (I)Oprl NnpoBeAeHus (l)ole,l pecypcol (Haumeﬂosa}me JuTepa
» . o JIEKIIHIA, OpraHu3anuu OLIEHOYHOTI'0 Typa
- z £ ) §. J1260PATOPHBIX, < CaMOCTOSITENIb Cpe/cTBa) (Ne)
E E‘ 2 = NPaKTHYEeCKUX § HOii padoThI
< 53 = ] .
2 = l; : 3aHATHH, MeTOoAbI 2
- g g 00yueHus,
g peajusyiomue
E NpHMeHsIeMY10
00pa3oBaTe/IbHYI0
TEXHOJIOI'UI0
Moayas | Jleknus Nel. Knaccupukanus | 2 Jlexkusa C MynbTumMean
1. KaTaJIMTHYECKUX MPOLECCOB u 3JIEMEHTaMH WHas 1-4
Tepmonu | 060pymOBaHUE JJISI UX OCYIIECTBIICHMUS. JIACKYCCHUU. ayUTOPHSL.
Hamuueck | Jleknust Ne2, TpeboBanus K| 4 Jlexuus c MynbsTumenu
ne U | KaTaJUTAYECKUM  CHCTEMaM,  METOMBI 3JIEMECHTAMU HHas 14
KHHETHYE | PETYIUPOBAHUS [apaMeTpoB JIACKYCCHUU. ayIUTOpHsSL.
CKHe KaTaJn3aToOpPOB.
acmekTel | Jleknus Ne3. OcHOBHBIE | 2 Jlexkusa C MynbTumMean
B TEXHOJIOTHYECKHUE IPOLECCHl, UAYIIUE C 3JIEMEHTaMH WHas 1-4
KaTalli3e. | yqacTHEM KaTaJIn3aTOPOB. JIACKYCCHUU. ayAUTOPHSL.
Jleknus Ned, Karanutnueckas | 2 Jlexknusa c MynsTuMenu
HeUTpanu3ausi  BpeIHbIX  BHIOPOCOB 3J€MEHTaMU WiHas 1-4
XAMHYECKHUX MMPOU3BOJICTB. JIACKYCCHUU. ayJIUTOPHSL.
IIpakTuyeckoe 3anaTue Nel. OcHOBBI U 4 [IpakTrueckoe [Togroro | Pazgatounsrii | OTuer  mo
METOJbl TIOCTPOCHUE MATEMAaTUYECKUX 3aHATHE c| 10 | ka oryera | MaTepuan, npakTudeck | 1-4
MOJIENEH  KATAIMTUYECKUX IPOILECCOB pelIeHHEM o MeJIoBas oMy
XUMHUYECKON TEXHOJIOTHH. 3ajad4, MPAKTUYEC | TOCKA. 3augaThio No
o0cyxaeHue KOMY 1
pe3yJIbTaTOB 3aHATHIO
JIeSITEIbHOCTH.




IIpakTH4eckoe 3aHATHE Ne 2. [IpakTrueckoe [TogroroB | Pazmarounsiii | OTHeT 1O
MopenupoBaHue KUHETUKHM TI'OMOI'€HHBIX 3aHATHE c| 10 | ka otuera | MaTepua, npaktuueck | 1-4
u TeTEPOTreHHBIX KaTaJIUTHYECKUX pelIeHneM 1o MeJoBast oMy
peakuuil. 3a1ad, [IPaKTHYEC | JOCKA. 3aHATUIO Ne
o0cyxaeHue KOMY 2
pe3yJIbTaToB 3aHSATHIO
JESTEIIbHOCTH.
Moayab | Jlekuust NeS. I'eTeporeHHbIM Karaiaus. Jlexuus c MynbsTumenu 1-4
2. O6mue  mnonoxkenusa.  IlpakTuueckas 3JIEMEHTaMH HHas
I'erepore | peanuzanys KaTaTUTHYECKUX IPOLECCOB. JUCKYCCHH. ayuTopus
HHBIU
E;E?E;Z; Jleknus Ne6. IIpomsllIEHHBIE Jlexuus c MYJILTI/IMGIII/I 1-4
CTBC. KaTaJau3aTophI JUISL CEPOOUYUCTKHU 3JIEMEHTaMU MHas
IPUPOIHOTO rasa, MEPBUYHOTO JTUCKYCCHH. ayJUTOpHS.
puQOpMHUHTa METaHa B CHHTE3-Ta3.
IIpakTuyeckoe  3aHaTHE  Ne 3. [IpakTnueckoe ITonroroB | Pa3marounsiif | Otuer 1o | 1-4
Karanutnueckue IIPOLIECCHI 3aHSTHE c| 10 | ka oTuera | MaTepua, IIPAKTHYECK
OKHUCJIUTEIBHOTO JETUIpUPOBAHUS pelieHreM 1o MenoBas oMy
MeTaHoJIa B popMasbIerul. 3azad4, IIPaKTUYEC | JOCKa. 3aHATHIO Ne
o0CyXeHue KOMY 3
pE3yJIbTaTOB 3aHATHIO
JIeSITEIbHOCTH.
IIpakTH4eckoe 3aHATHE Ne 4. [IpakTrueckoe [TonrotoB | Pazpgarounsnii | Otuer 1o | 1-4
Karanuzatopsl u anmnaparypHoe 3aHsATHE c| 10 | ka otuera | MaTepua, MPAKTHYECK
oopmieHne mpolecca HeHTpaIu3auuu pelieHneM 1o MeJoBast oMy
JBIMOBBIX ra3os aMMHa4yHOTO 3azad, MpaKTU4eC | JOcKa. 3aHATHIO Ne
IIPOU3BOJICTBA. o0cyxieHue KOMY 4
pe3yNbTaToB 3aHSATHIO
JESITEIBHOCTH.
IIpakTyeckoe  3ansaTHe  Ne S. [IpakTrueckoe ITonroroB | Pa3marounsiii | Otuer 1o | 1-4
CoBpemeHHBIE TEXHOJIOTHYECKHE 3aHIATHE c| 10 | ka otuera | MaTepual, IIPAKTHYECK




MIPOLIECCHI o0e33apaKuBaHus peuieHueM o MeJoBast oMy
dbopmanbaerucoaepKammx abra3os. 3azad4, [IpaKTUYEC | JOCKa. 3aHiATHIO Ne
o0cyxaeHue KOMY 5
pe3yJIbTaToB 3aHATHIO
JIeATEIbHOCTH.
IIpakTn4yeckoe 3aHATHE Ne 6. [IpakTrueckoe [TogroroB | Pazgatounsrit | Otuer mo | 1-4
Marematuueckoe,  KMHETHYECKOE U 3aHATHE c| 10 | ka oryera | MmaTepuadn, MPaKTUYECK
KOMIIBIOTEPHOE MOJIETUPOBaHUE pelieHreM 1o MeJoBas oMy
OMOKATaTUTHYECKHUX IIPOIIECCOB 3aj1ad, MpaKkTUYEeC | JOCKa. 3aHATUI0 Ne
o0CyXieHue KOMY 6
pE3yNbTaTOB 3aHATHUIO
JIESITENIbHOCTH.
IIpakTnyeckoe 3aHATHE Ne 7. [IpakTrueckoe [ToaroroB | Pa3marounsiii | Otyer 1o | 1-4
Karanuruueckue MIPOLIECCHI 3aHsTHE c| 10 | ka otuera | MaTepua, MPAKTHYECK
KPYITHOTOHHAXHBIX arperaTtoB MOJIy4YeHUs peleHnemM 1o MeJoBast oMy
aMMHuaKa. 3azady, MIpaKTU4eC | JOCKa. 3aHATHIO Ne
o0cyxieHue KOMY 7
pe3yJIbTaToB 3aHSATHIO
JESITEIBHOCTH.
IIpakTunyeckoe 3ansitue Ne 8. IIpouecc IMpaktuueckoe | 10 | [ToaroroB | Pazmarounsrii | Otyer 1o | 1-4
MTO — nepepaboTka MeTaHosla B 3aHSTHE c Ka OT4eTa | MaTepua, IIPAKTHYECK
oJie(hUHBI. penieHueM o MeJoBas oMy
3azad, IIPaKTUYEC | JOCKa. 3aHATHIO Ne
o0CyKIeHHE KOMY 8
pE3yJIbTaTOB 3aHATHIO
JIeSITEIbHOCTH.
IIpakTH4eckoe 3aHATHE Ne 9. [IpakTrueckoe ITonroroB | Pa3marounsiii | Otuer 1o
Kunxodazusie KaTAINTUYECKHE 3aHATHE c| 10 | ka otuera | MaTepua, npaktuueck | 1-4
IpOLECChl HAa IPUMEpPE  MOJyYEHUs pelieHneM 1o MeJoBast oMy
YKCYCHOM KHCIIOTHI. 3ajad, MpaKTUYeC | JI0CKa. 3aHATHIO No
o0CyxieHue KOMY 9
pe3yabTaToOB 3aHATHUIO
JESITEIBHOCTH.




IIpakTnyeckoe 3ansatue Ne  10. 4 [IpakTrueckoe [TogroroB | Pazmarounsiii | OTHeT 1O
[IpompbiiieHHBIC KaTaJlnu3aTophl 3aHsTHE c| 26 | ka ordera | MaTepual, npaktuueck | 1-4
MOJIMMEPU3AIIH 0JI€(PUHOB. pelieHueM 1o MeJoBast oMy
3a1ad, MPAKTUYEC | TOCKA. 3aHATHIO Ne
o0cyxaeHue KOMY 10
pe3yJIbTaToB 3aHATHUIO
JIESITEIbHOCTH.
Hroro: 180 16 48 11
64 6




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U MIPOMEKYTOYHOM aTTeCcTAIUM

DOopMBbI TEKYIIETO
KOHTPOJISI

YcnoBus nonycka

Kpurepun u HOpMBbI OLIEHKH

OTyer o NpPaKTHYECKUM
3aHATHSM.

Hannuue oTyera 11(0)
MpakTAUYeCKUM 3aHsATUsIM No 1 -

10

«3a4YTCHO»

OT4eT MO MPAKTUYECKOMY 3aHSITHIO BBIIOJHEH B
COOTBETCTBUE C TpPEeOOBAHWSIMH, YKa3aHHBIMH B
y4e0HO-METOIUYECKOM OCOOUHU. CryneHt
OTBEYAET Ha 3aJlaBaeMble 0 paboTe BOIMPOCHI.

«HE€ 3a4TCHO»

OT4er 1Mo MPaKTUYCCKOMY 3aHSATHIO BBITIOJHEH HE
B COOTBETCTBHE C TpeOOBAHHSIMH, yKa3aHHBIMH B
yueOHO-MeToInYeckoM mocooun. CTyIaeHT He
OTBEUaeT Ha 3aJlaHHBIC 10 paboTe BONPOCHI, HE B
COCTOSTHUM TTPOKOMMEHTHPOBAThH X0 padOTHI U €€
PE3yJIbTaTHI.

dopma npoBeACHUS
IIPOMEKYTOUYHOU
aTTeCcTaluu

YcnoBus nomycka

Kpurepun 1 HOpMBbI OLIEHKH

3aueT (yCTHO)

Hanuune «3aU4TEHO»
o pe3yJiibTaTam
TEKYIIEr0 KOHTPOJIS.

«3a4YTCHO»

OTBeT HaA TEOPETHUYECKUU MaTepHayl TIo
OJIHOMY U3 JBYX TEOPETUYECKUX BOIPOCOB
MOJIHBIN, OTBETHI HA  JIOTIOJTHUTEILHBIC
BOIMIPOCHl TI0 TEOPETUYECKOMY MaTepHary
JTOJDKHBI OBITh OJIM3KUMU K TEOPHH.

«HCEC 3a4TCHO»

He orBeuaeTr HM Ha OJHMH H3 TCOPCTHUUCCKHUX
BOIIPOCOB, HE MOXKCT OTBCTHTh HM Ha OIUH
,HOHOHHHTCHBHBIﬁ BOIIPOC.

10




6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IPOEKThI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. IlpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypCcOBbIX, pedepaToB,
KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

[TucemenHbIe PabOTHI (MMPOCKTHI) YICOHBIM TUTAHOM HE TTPETYCMOTPEHBI.
8. Bompocsl Kk 3auery

No i/t Bonpocsi
1 DJIEMEHTBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU T'a30B.
2 Teopust aKTUBHBIX CTOJIKHOBEHHM.
3 MoHOMOJIEKYIJISIpHBIE M1 OMMOJIEKYJISIPHBIE PEaKLIUH.
4 CTaTuCTHYECKHUM aCIEKT TEOPUN AKTUBUPOBAHHOTO KOMILIIEKCA.
5 TepMoaMHAMHUYECKUI aCTIEKT TEOPUN aKTUBUPOBAHHOTO KOMIUIEKCA.
6 OcHOBHBbIE 110J10KeHUS B KaTanu3e. [[oHITHS 1 onpeesieHus!.
7 Teopust TPOMEKYTOUHBIX COCIMHEHUN B KaTalau3e.
8 TepMoanHaMHUUECKUE aCTIEKThHI B KaTaJIn3e.
9 KuneTnueckue acriekThl B KaTajuse.
10 | ABTOoKaTanms.
11 | ®epMeHTATUBHBIN KaTaJIN3.
12 | Kunetuka ¢hepMeHTATUBHOMN PEaKIIMU C OJJHUM CyOCTpaTOM.
13 | CriocoObl onpeaeieHNs KWHETHYECKHUX IMapaMeTPOB.
14 | UarubupoBanue (hepMEHTATUBHBIX PEAKIIHIL. .
15 | AKTUBHOCTHh (PEPMEHTOB
16 | KucinoTHo-0CHOBHOM KaTaus.
17 | Teopust KHCIOT 1 OCHOBaHHUH.
18 | Tunbl KUCIOTHO-OCHOBHOTO KaTaan3a.
19 | Kunetuka peaxiuii KUCIOTHO-OCHOBHOTO KaTajIn3a.
20 | Pacuer coneBbIx 3HEKTOB B KaTaIM3e.
21 | [IpuMeHeHUe KOpPEeISIMOHHBIX COOTHOUIEHUH B KaTaJlu3e.
22 | ®yHKUMK KUCJIOTHOCTH ["aMMerTa.
23 ['eTeporennbiii katanu3. OOIIME TTOJTOXKECHHUS.
24 | Kataim3aTopsl B MPOMBIIIIEHHBIX MPOIIECCaXx.
25 | ®usndeckas ancopOIus 1 XeMocopOIHs.
26 AncopbrmonHas Teopust JIanrmiopa.
27 HensHrMiopoBCcKkre H30TEPMBI aICOPOITUH.
28 | KuneTtuka reTeporeHHbIX KaTaTUTUYECKUX PEeaKIuil.
29 | MakpOKHHETHKA reTePOreHHbIX KaTATUTHUYECKUX PEaAKIIHil.
30 | Ilpupoanbie KaTaau3aTOphl pa3pyLICHHs 030Ha B aTMoc(epe.
31 DHepreTuka XMMUYECKUX KaTaJTUTUYECKUX PEaKIUU.
32 | Peakuus, 3a505k€HHAsI B TEXHOJIOTUU TOJYYEHHS] YKCYCHOM KHCIIOTHI.
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Kpurepuu TepMoguHAMUYECKOTO PAaBHOBECHSI.

34 | BnusHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKOH pEaKIIHH.

35 | Karanus okucieHusi TMOKCHIA Cepbl KUCIOPOJIOM BO3IyXa.

36 | Xumuueckue peakiud, IMPOTEKaloIlhe TNpHU KOHTAKTE METAaHOJO-
BO3/IYIITHOM CMECH C >K€JI€30MOIHOICHOBBIM KaTaIl3aTOPOM.

37 | Karanmuzatopsl [urnep-Harra.

38 | Katanutudeckue sipl.

39 | Craguu reTeporeHHO-KaTaIUTUYECKUX PeaKIuil.

40 | IIpoMbIlUIEHHBIE KaTAIM3aTOPBI KPEKUHIa HEPTEPOAYKTOB.

9. ®OHA OIEHOYHDBIX CpeacTe JidA IIPOBEACHHUSA HpOMeH(yTOqHOﬁ

aTrecralnmmu oﬁyqammnxcn o ITMCIOMIIJIMHE

9.1. ITacopTt ¢oHIa OLIEHOYHBIX CPEIACTB

Kox

Ne KonTtposmnpyemsle pa3ienbl KOHTPOJINPYeMOii HaunmenoBanmue

n/n (TemMbl) TUCUMILIIHHBI KOMIIeTeHIMH (MJI1 OLICHOYHOI'0 CpeACTBa

ee YacTH)

1 | Monayns 1 [1K-1; TIK-2; IIK- | OTueTsl 10
TepmoguHnaMu4eckue u 3. MIPAKTUYECCKUM
KUHETUYECKUE  aCHEKThl B 3aHATHsIM Ne 1-2.
KaTaJuse.

2 | Monyns 2 IIK-1; TIK-2; IIK- | OTueTsl 110
['eTeporeHHbIN KaTanu3 B 3. IIPAKTUYECKUM
IIPOU3BOJICTBE. 3aastusM Ne 3-10.

9.2. TunoBble KOHTPOJIbHBbIC 3aJaHUSI UJIM HHbIe MaTepPHUAJIbl, HEOOX0AUMBbIE
JJI OLUEHKH 3HAHMH, YMEHHMHd, HABBIKOB MU (MJIM) ONBITA [JAeSATEJbHOCTH,
XapaKTepu3yIIMUX IJ3Tanbl (POPMUPOBAHUSA KOMIIETEHUMA B mpouecce
0CBOEHHUS 00pPa30BaATEJbHOI MPOTPAMMBI

9.2.1 TunoBble 3aJaHUsI MO NMPAKTUYECKUM 3aHATUAM

IpakTnueckoe 3ansaTue Nel.
OCHOBBI 1 METO/IbI MOCTPOEHUS MATEMATHYECKUX MojIeei
KATAJIUTHYECKHX MPOIECCOB XUMHYECKOI TEXHOJIOTHH.

33Z[aHl/Ie: COCTaBUTb TCPMOJHMHAMHNYCCKOC OIMHMCAHHUEC OHCPIrCTUUCCKUX

0apbepOB HEKATATTUTUYECKON U KaTATUTHUYECKOW peaKiHii mepBoro nopsjaKa.

B kauectBe 0a3oBoro mpejaraercsa B35ATh YypaBHEHHE AppeHuyca u

NPEMIOKUTh  MPUMEHHUTENIbHO K  HEMYy  TEPMOJMHAMHUYECKOE  OIMUCAHUE
HPHEPreTUYECKUX OapbepoB HEKATATMTHUYECKOM M KaTaJIUTHYECKOM peakiui
MEpPBOro MOPsJIKA.

Kpurepuu ouenku:
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«3Ba4YTCHO» BLICTABJIACTCA CTYACHTY, €CJIIN OTUCT O(bOpMJ'IeH B COOTBCTCTBHU
C Tpe6OBaHI/ISIMI/I, YKa3aHHBIMHU B y‘le6HO-M€TOIII/I‘I€CKOM HOCO6I/II/I, CaCIaHbl
HCO6XO,ZIHMI>I€ BBIBOJEI. CTy,Z[eHT IMPaBHUJIIBHO OTBCYACT HaA JBAa KOHTPOJIBHBIX
BOIIPOCaA.

«HC 3a4YTCHO» BbICTABJICTCA CTYACHTY, CCIHM pPACUCT IIPOU3BCIACH C
OHII/I6KaMI/I, HC B COOTBCTCTBHUHU C Tp€6OBaHI/I$IMI/I, YKa3aHHBIMU B y‘I€6H0-
MCTOIJUYCCKOM HOCO6I/II/I, CTYACHT HC B COCTOSHHMH HIPOKOMMCHTHPOBATH XO/
pa6OTBI H €€ pPC3YyJIbTAaThbl, OTBECTUTb HAa KOHTPOJIbHBIC BOIIPOCHI.

IIpakTnyeckoe 3ansaTue Ne2.
MopeanpoBaHue KHHETHKH FT'OMOTCHHBIX M FeTepPOreHHbIX XMMHYeCKHUX
peaxkumii.

3agaHmMe: COCTaBUTh MOJIEIM KHHETUKHM TOMOTE€HHBIX M TI'€TE€pPOT€HHBIX
XUMHUYECKUX PEAKLIUM.

B kauecTBe TOMOTr€HHBIX XUMUYECKUX PEAKIUI MOTYT OBITh PACCMOTPEHBI:

-KaTaJIM3upyeMoe aTOMaMu XJIopa pasJio’KeHUe 030Ha B cTpaTocdepe;

-[I0Jly4YE€HUE YKCYCHOM KHCIOTBI M3 METaHOoJa M OKCHIA yIjepoaa B
IPUCYTCTBUM PYTEHUEBOTO KaTallM3aTopa

[Ipumepamu  reTepoOreHHBIX KATAIUTUYECKUX  peakuuid MOryT  OBITh
pPaccMOTpPEHBI:

-OKHCJICHHE METAaHOJIa B MypPaBbUHYIO KUCJIOTY B pEaKTOpE MOJIOYHOTO THIIA;

-HeTpanu3auus popMabIeruiCoAepKallero abraza B peakTope JA0XKura Ha
IJIATUHOBOM KaTaJlu3aTope.

Kpurepuu ouenku:

«3a4TEHO» BBICTABJISCTCS CTYJASHTY, €CJIM OTYET O(OPMIICH B COOTBETCTBUU
C TpeOOBAaHMUAMHU, YKA3aHHBIMH B Y4E€OHO-METOJUYECKOM IOCOOMH, ClIeJaHbl
HeoOxoauMbie BBIBOABI. CTYyIEHT MpaBUIBLHO OTBEYAEeT HA JBAa KOHTPOJIBHBIX
BOIIpoOca.

«HE 3auTEHO» BBICTABISIETCS CTYJEHTY, €CJIM pacyeT MpPOU3BEIEH C
omuOKaMHU, HE B COOTBETCTBUM C TpeOOBAHUSMM, YyKa3aHHBIMH B Yy4eOHO-
METOJMYCCKOM ITOCOOWMH, CTYACHT HE B COCTOSHHHM ITPOKOMMEHTHPOBATH XOJT
paboTHI M €€ pe3yIbTaThl, OTBETUTH HAa KOHTPOJILHBIC BOIIPOCHI.

IIpakTnuyeckas padora Ne3.
Katanuruyeckue npouecchbl OKMCJIANTEIBLHOTO erHAPHUPOBAHNS
MeTaHoJIa B (popMajibaeru.
3amanue: ONTUMU3ALMS TEXHOJIOTUYECKONU CXEMBI, pacyeT TeIla XUMHYECKON
peakiuu, COCTaBJIEHWE MAaTepUaJbHOTO OanaHca MaHHOW CTaIud TOJTY4YEHUS
dbopmanuHa.

Kpurepuu ouenku:
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«3Ba4YTCHO» BLICTABJIACTCA CTYACHTY, €CJIIN OTUCT O(i)OpMJ'IeH B COOTBCTCTBHU
C Tpe60BaHI/I$IMI/I, YKa3aHHBIMHU B y‘IC6HO-M€TOIII/I‘I€CKOM HOCO6I/IH, CACJIaHbI
HCO6XO,ZIHMI>I€ BBIBOJEI. CTy,Z[eHT IMPaBHUJIIBHO OTBCYACT HaA JBAa KOHTPOJIBHBIX
BOIIPOCaA.

«HC 3a4YTCHO» BbICTABJICTCA CTYACHTY, CCIHM pPACUCT IIPOU3BCIACH C
OHII/I6KaMI/I, HC B COOTBCTCTBHUHU C Tp€6OBaHI/I$IMI/I, YKa3aHHBIMU B y‘{C6HO-
MCTOIJUYCCKOM HOCO6I/II/I, CTYACHT HC B COCTOSHUMN IMIPOKOMMCHTHPOBATL XOI
pa6OTBI H €€ pPC3YyJIbTAaThbl, OTBECTUTb HAa KOHTPOJIbHBIC BOIIPOCHI.

IIpakTnyeckas padora Ne4.
Karanu3zatopsl 1 annaparypHoe ogopmiieHHeM npouecca
HEeMTPaJIN3aluM IbIMOBBIX I'230B AMMHAYHOI0 IPOU3BOACTBA.
3aganme: BbIOOp  KaTaquzaTopa W BOCCTAHOBUTEIBHOM  CHCTEMBI,
anmnapaTypHoe oQOpMIIEHHE KaTaIUTUYECKOTO Ipolecca 1o TexHojaoruu Jlemoxc,
COCTaBJICHHE MAaTEepUalbHOIO U DSHEPreTUYEeCKoro OaJaHCOB MpHU 3aaHHOU
CEJIEKTUBHOCTH IIpoIiecca.

Kpurepuu oueHku:

«3a4TEHO» BBICTABIISIETCS CTY/ACHTY, €CJIM OTYET O(OPMIICH B COOTBETCTBUU
C TpeOOBaHUSIMHU, YKAa3aHHBIMH B Y4€OHO-METOAUYECKOM TOCOOUM, CJCIIaHbl
HeoOXxoauMble BBIBOABL. CTyIEHT MpaBUILHO OTBEYAaeT HAa JBa KOHTPOJIBHBIX
BOIIpOCA.

«HE 3a4YTEHO» BBICTABISETCS CTYIEHTY, €CIU pacdeT TMPOU3BEACH C
omrOKaMu, HE B COOTBETCTBUM C TpeOOBaHUSIMHU, YKa3aHHBIMU B Y4eOHO-
METOJMYECKOM TOCOOHH, CTYACHT HE B COCTOSHMM TMPOKOMMEHTHUPOBATH XOJI
paboThI U €€ Pe3yNbTaThl, OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI.

IIpakTnueckas padora NeS.
CoBpeMeHHbIE TEXHOJIOTHYECKUE MPOLecChl 00e33apaKuBaHUA
(opmanbaeruacoaepKamux adra3os.
3ajaHue: pAacCMOTPEHHE TEXHOJOTMYECKOW CXEMbl M almapaTrypHOTo
opopmiieust yzna ouuctku ¢. FORMOX ¢ mnpumeHeHHWeM IUIaTHHOBOTO
IpaHyJMPOBAHHOIO KaTanu3aTtopa. PemeHue 3amad mo NMoAAEp:KaHHWIO 3aJaHHOU
TEMIIEPaTyphl B PEAKTOPE MOJIOYHOTO TUTIIA.

Kpurepum ouenkmu:
«3a4TEHO» BBICTABIISIETCS CTYACHTY, €CJIU OTYET O(OPMIICH B COOTBETCTBUU
C TpeOOBAaHMUAMHU, YKA3aHHBIMH B Y4E€OHO-METOJUYECKOM IOCOOUH, ClIeJIaHbI

HeoOXouMbIe BBIBOJBI. CTYIEHT NpaBWIBHO OTBEYAaeT Ha JiBa KOHTPOJILHBIX
BOIIpOCA.
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«HC 3a4YTCHO» BBICTABJICTCA CTYACHTY, CCJIM PaCdYCT IPOU3BCACH C
OHII/I6KaMI/I, HC B COOTBCTCTBHUHU C Tp€6OBaHI/I$IMI/I, YKa3aHHBIMU B yq€6HO-
MCTOIUYCCKOM HOCO6I/II/I, CTYACHT HC B COCTOJAHHH IIPOKOMMCHTHPOBATH XOI
pa6OTI>I " €C pC3YyJIbTaThbl, OTBCTHUTH HA KOHTPOJIbHBIC BOIIPOCHI.

IIpakTuyeckasi 3axaqya Ne6.
MaTteMaTH4ecKoe, KHHETHYECKOE U KOMIIbIOTEPHOE MO/IeJIUPOBAHME
OMOKATAJIMTHUYECKHUX MPOLECCOB.

Omnpenenenre 3HaYeHUS KOHCTaHTHI Muxalnca ¥ 3HAUYCHUS MaKCHUMAaJIbHON
CKOPOCTH BCEMH BO3MOXXHBIMH METOJIAMHU [IJISI PEAKIMU THAPOJIN3a METHUIIOBOTO
adpupa N-anermsnn — L-BanmHa, KaTaau3upyeMoro o — XHUMOTPUIICUHHOM C
WCITOJIb30BAaHUEM MCXOTHBIX JaHHBIX.

Kpurepuu oueHku:

«3a4TEHO» BBICTABJISCTCS CTYJEHTY, €CJIM OTYET O(POPMIICH B COOTBETCTBUU
C TpeOOBaHUSIMH, YKa3aHHBIMH B Y4e€OHO-METOAUYECKOM TIOCOOWHM, CJCIIaHbI
HEe0O0XouMbIe BBIBOJABL. CTyJCHT NPaBWJIBHO OTBEYACT Ha JBAa KOHTPOJIBHBIX
BOIIpoOCa.

«HE 3a4TEHO» BBICTABISICTCS CTYACHTY, €CIM pacueT TMPOU3BEACH C
omuOKaMHU, HE B COOTBETCTBUU C TpPEeOOBAHUSIMU, YyKa3aHHBIMH B Y4e€OHO-
METOJUYECKOM TOCOOUM, CTYJICHT HE B COCTOSHHUM TPOKOMMEHTHPOBATH XO/I
paboTHI U €€ Pe3yabTaThl, OTBETUTh HA KOHTPOJbHBIEC BOMPOCHI.

IIpakTnueckas 3agauya Ne7.
Karanutuuyeckue npoueccbl KPyMHOTOHHAKHBIX arperaTroB MOJIy4eHUs
amMmuaka. Ilosydyenue cuHTe3-raza B neyu pugopMuHra.
3aganme: pacueT —  TMOATBEPXKIEHHWE  OE30MacHOM  JKCIUTyaTalluu
KAaTAIUTHYCCKUX PEAKIMOHHBIX TPyO TMpH TOBBIIMICHHBIX TEMIIEparypax u
JIABJICHUSX C YUYETOM JUIUTEIBHOM MPOYHOCTH CTAIM ayCTEHUTHOIO KJlacca.

Kpurepuu ouenku:

«3aYTEHO» BBICTABIISICTCS CTYJEHTY, €CJIM OTYET OPOPMIIEH B COOTBETCTBUU
C TpeOOBaHUSIMHU, YKa3aHHBIMM B Y4e€OHO-METOAUYECKOM TOCOOUM, CJCIIaHbl
HEe0OXouMble BBIBOJABI. CTyAEHT MPaBWIBHO OTBEYAET Ha JBa KOHTPOJBHBIX
BOIIpOCa.

«HE 3a4YTEHO» BBICTABJISAETCS CTYAEHTY, €CJIM pacyeT TMPOU3BEICH C
omuOKaMHU, HE B COOTBETCTBUU C TpeOOBAHUSIMHU, YyKa3aHHBIMH B Y4eOHO-
METOJMYECKOM IOCOOWH, CTYACHT HE B COCTOSHHHM MPOKOMMEHTHUPOBATH XOJI
paboOThI U €€ Pe3yabTaThl, OTBETUTHh HA KOHTPOJbHBIE BOIIPOCHI.
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IIpakTuyeckas padora Ne§.
IIpouecec MTO — nepepadoTka MeTaHoJ1a B 0J1e()MHBI.
3aganme: BBIOOD TEXHOJIOTMUECKOW CXEMbl KaTaJIUTHYECKOro Ipoliecca,
BKJIIOYAIONIEH peaKkTop/pereHepaTop, COCTaBlIeHUE OJIOK-CXEMBI MO pa3eICHUIO
yTIE€BOJOPOIOB.
MeTtaHoa-ChIpen — CMeECh CoH.,, CsHe, C,Hg, CsHg,
H,O—koMmnpumupoBaHue u ra3oppakiiioHUPOBAHKE.

Kpurtepum onenku:

«3aYTEHO» BBICTABISCTCS CTYJEHTY, €CJIM OTYET OPOPMIIEH B COOTBETCTBUU
C TpeOOBaHUSIMHU, YKAa3aHHBIMH B Y4€OHO-METOAUYECKOM TOCOOUM, CJHEIIaHbl
HEe0O0XoMMble BBIBOJABL. CTyACHT MPaBWIBHO OTBEYACT HA JBA KOHTPOJIBHBIX
BOIIPOCA.

«HE 3aYTEHO» BBICTABISETCS CTYIAEHTY, €CJIM pacyeT MPOU3BEICH C
omrOKaMu, HE B COOTBETCTBUM C TpeOOBaHUSIMU, YKAa3aHHBIMU B Y4eOHO-
METOJMYECKOM TOCOOHMH, CTYACHT HE B COCTOSHMM TNPOKOMMEHTHUPOBATH XOJI
paboThI U €€ pe3ybTaThl, OTBETUTH HA KOHTPOJILHBIE BOIPOCHI.

IIpakTnueckas padora Ne9.
Kunkodaznble KaTAIMTHYECKHE MPOLECCH] HA IPUMepe NMOJIYy4YeHUst
YKCYCHO# KHCJIOTHI.
3ajaHme: COCTaBJICHUWE MNPUHUHUIUAIBHOW  TEXHOJOTHYECKOW  CXEMBI,
BKJIFOYAIONIEH MOJyYeHHEe CUHTE3-Ta3a B ieu pudopMuHTa, pas3eieHiue BoA0poaa
Y OKCHJIa YIJiepoJa W CHUHTE3 YKCYCHOM KHCJIOTHI Ha PyTEHHEBOM KaTalU3aTope.
MatepuanbHblii OaiaHc mpoiecca.

Kpurepuu ouenku:

«3a4YTEHO» BBICTABIISIETCS CTYACHTY, €CJIM OTYET 0OPMIIEH B COOTBETCTBHH
C TpeOOBAaHMUAMHU, YKA3aHHBIMH B Y4E€OHO-METOJUYECKOM IOCOOUH, ClIeJaHbl
HeoOxoauMbie BBIBOABL. CTyNEHT MNPaBUILHO OTBEYACT HAa JiBa KOHTPOJIHHBIX
BOIIpoOca.

«HE 3a4YTEHO» BBICTABJISETCS CTYAEHTY, €CJIM pacyeT TMPOU3BEICH C
omuOKaMHU, HE B COOTBETCTBUU C TpPEeOOBAHUSIMHU, YyKa3aHHBIMH B Y4eOHO-
METOJMYCCKOM IOCOOWMH, CTYACHT HE B COCTOSSHHHM ITPOKOMMEHTHPOBATH XOJT
paboTHI U €€ pe3yIbTaThl, OTBETUTH HA KOHTPOJILHBIC BOIIPOCHI.

IIpakTnueckas 3agaua Nel(.
IIpomMbIlIeHHbIE KATAJIM3ATOPBI MOJUMEPH3aANHMHU 0J1e(UHOB HA
npuMepe noJy4eHusi nuc-1,4-mojmusonpexa.
3agaHue: omMcaHWe MeEXaHHM3Ma Ipolecca, TpeOOBaHHE K KauecTBY
CBIPBEBBIX KOMITIOHEHTOB, MOJIEKYJISIPHBIE IapaMeTphl IOJIYyYaeMOI'o Kayyyka,
JI€3aKTUBALAS KATAIMUTUYECKOIO0 KOMIUIEKCA W JIerazalus IOoJIMMeEpH3aTa ¢
peresepanyen n30MeHTana — paCTBOPUTEISL.
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CocraBieHue NpUHIUNHAIBHON TEXHOJOTUUECKON CXEMBI.
Kpurepuu oneHku:

«3a4TEHO» BBICTABIISIETCS CTY/ACHTY, €CJIH OTYET O(OPMIICH B COOTBETCTBUH
C TpeOOBaHUSAMH, YKA3aHHBIMH B Yy4e€OHO-METOIUYECKOM IOCOOWH, ClIETaHbI
HeoOXoauMble BBIBOJBI. CTYIEHT MpaBWIBHO OTBEYAaeT Ha JIBa KOHTPOJBHBIX
BOIIpOCA.

«HE 3a4TCHO» BBICTABIIETCS CTYJICHTY, €CIH pacdeT IPOM3BEACH C
OmMOKaMH, HE B COOTBETCTBHHM C TpEOOBAHMSMH, YKa3aHHBIMH B Yy4eOHO-
METOJIMYCCKOM ITOCOOMH, CTYJCHT HE B COCTOSHHHM INPOKOMMEHTHPOBATH XOJI
paboTHI U €¢ Pe3yJIbTaThl, OTBETHTH Ha KOHTPOJIBHBIC BOITPOCHI.

10. O0pa3oBaTe/ibHbIE€ TEXHOJOTMUA U METOJMYECKHE YKA3AHUS 10 O0CBOECHUIO
JUCHMILIAHBI (Y4e0HOT0 Kypca)

HpI/I pcain3annunu JUCITHUITIINHBI IIpCaIojIaracTcs HCIIOJIb30BaHHUC
TCXHOJIOTHUHN TPpaaAUIOIHUOHHOI'O O6y‘I€HI/I$II JCKIIWH, IIPAKTHYCCKHC 3aHATHA. Ha
JICKOHUAX B OCHOBHOM HCITIOJB3YIOTCA HAITIAAHBIC M CJIOBCCHBIC MCTO/IbI O6y"I€HI/IH.

MeTozmqecmle PEKOMEHIAIUMA CTYACHTAM:

Moayab 1. TepMoguHaMuyecKue U KUHETHYECKHE ACTIEKTHI B KaTaju3e.

Yuebnvie sonpochwi.

DJIEMEHTBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHM Ta30B. T€0pUsl aKTUBHBIX
CTOJIKHOBEHHI. MOHOMOJEKYJIIpHbIE U OMMOJEKYJIsIpHbIe peakiuu. OCHOBHBIE
nojiokeHuss B Karaimse. [lonsatus u onpenenenusa. Teopus NpOMEKYTOUYHBIX
COCIMHEHUH B KaTajn3e.

Memoouueckue pexomenoayuu no U3y4eHuI0 memol.

N3yunB naHHbI MOAYJIb, CTYACHT JOJKEH:

MMETh IIPEACTABICHUE O COBPEMEHHOM KaTalau3€ U XMMUYECKOW KUHETHUKE,
KaTaJUTUYECKUX MpOIleccax, peaJu30BaHHbIX Ha MPEANPUATUAX OOJBIION XUMUU
r. TonpsaTTH.

3Hamb:

o COBPEMEHHBIE METOJbl M3Y4YEHUS IMMOBEPXHOCTEH M KATATUTHYECKUX
HAHOYACTHUII, TPEOOBaHUS K KATAIUTUYECKUM CHUCTEMaM, METOAbl PEryJupOBaHUS
napamMeTpoB KaTajlu3aToOpOB, CIOCOObI HM3yYEHHsI IMOBEPXHOCTHBIX peakuuid |
TEOPHIO TEUCHHS PEArupyIOIINX ra30B B HOPUCTBIX KATAIUTUYECKUX CIIOSX.

. OCHOBHBIE TEXHOJIOTUYECKHE TPOILECCHl, HIAYIIHNEe C Yy4aCTHEM
KaTaJIN3aToOpPOB;

J KaTAIUTUYECKYI0 HEHTpaIM3alni0 BPEIHBIX BBHIOPOCOB XHMUYECKHX
POM3BOJICTB.
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ymembp:

o OLICHUBATh NIaPAMETPHI IIPOMBIIIIEHHBIX KaTAIN3aTOPOB;

o OpHUEHTHPOBATbCA B  TEXHHUKO-KOMMEPYECKMX  HIPEIJIOKECHHSIX
IIPOU3BOJIUTENIEN KATAIUTUYECKUX CHUCTEM C LEIBI0 PEUICHUs CTOSAIIUX Iepen
MIPOU3BOCTBOM MPOOIIEM.

611a0emb HABLIKAMUL:

o OYeHKU COCMOSHUA KAmaniu3amopa Ha KOHKPEMHOM XUMUYECKOM
IIPOU3BOJICTBE;

o YIPABJICHHUS KaTAIUTHYECKUM IPOLECCOM, HAIPUMEDP, OKUCICHUEM
MeTaHoJa B popMasbJIeru]l Ha KeJI€30MOIN0IEHOBOM KaTaau3aTope;

o 3arpy3Kd  KaTajlu3aTOPHOM CHCTeMbl B  TpPyOdaTbli  peakTop
OKHCIIMTEIBHOTO ACTUAPUPOBAHUS METaHOJa Ha ycTaHOBKe nomydenus KOK-85.

Ilpu oceoenuu memvl HeOOXOOUMO:

® I3y4uTh y4eOHBIM Marepuan Mo 0a30BbIM KaTaJTUTHYECKUM IIpolleccam,
peaTn30BaHHbBIX HA MPOMBIIUICHHBIX TPEANPUATUSAX T. TONBATTH;

® AKI[EHTUPOBATh BHUMAHHUE CTYJCHTOB Ha KUHETUYECKUX 3aKOHOMEPHOCTSIX
B KaTaJiu3e W POJIM AaKTHBUPOBAHHOTO KOMIUIEKCA B YCKOPEHHH XHUMHUYCCKUX
peaKkuu;

® BBITTOJTHUTH 3aJlaHne 1o COCTaBJICHHUIO MPUHITUTHATBHON
TEXHOJIOTUYECKOW CXEMBbI KaTATMTHUYECKOTO MOJYyUYEeHUsS CUHTE3-Ta3a B TPyOUaToM
pEaKkToOpe CO ChEMOM TEIlJIa PEaKIIUU.

® OTBETUTH HA KOHTPOJIBHBIE BOTIPOCHI:

1. Knaccudukanys kaTaTuTHYeCKUX XUMHUYECKHUX TTPOIIECCCOB.

2. 3aBUCMMOCTh CKOPOCTHM pe€aklui OT TeMnepaTrypsl. Kaxymascs
DHEPTHUS aKTHBAIUH.

3. buokaranus.

4, MexaHu3M KHCIIOTHO-OCHOBHOTO KaTaju3a M €ro HWCIIOIb30BaHUE B
MIPOMBITIUICHHOCTH.

S. YpaBHEHUE CKOPOCTU PEAKIUN U MOPSIKUA PEAKLIM.

6. Karanmutuyeckue peaknuui ¥ TEPMOJUHAMUYECKOE pPaBHOBECHE.
CuHTe3 aMMuaKa.

7. XUMHYECKOE PaBHOBECHE ISl HEHJICATbHBIX Ta30B.

8. N3orepmbr  agcopOruu  Jlenrmiopa. AcconuaTthBHAs — ancopOITus.
HuccommaTtuBHas afacop6Oius. KonkypeHTHas aacopOrus.

Q. DHTpoNws, aBTOKATAIN3, KOJIEOATEITbHBIC PEAKIIHH.

10. Kunetuka peakiuii, KaTalTu3UPyEeMbIX YH3UMaAMH.

11.  Teopwus nepexoJHbIX COCTOSHUM JIJIs1 TOBEPXHOCTHBIX PEAKIUH.

12. KunHeTnka  TOBEpPXHOCTHBIX  peakuui.  MHTepmenuantel B
ITIOBEPXHOCTHBIX PEAKIUSX.

13.  MUKpPOKHMHETHYECKOE MOJICTUPOBAHUE:

-CxeMa peakuu 1 BhIpa)KEHUeE JJIs1 CKOPOCTH PEAKIINHY;

-OJHeprusl akTUBALIMY U TIOPSJIKU PEAKIINY;

-Karanuzarop cunTe3a amMmmuaka B pabouux yCIOBUSIX.
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14.  Xumwnueckas aacopOuus B karanuse. Mogens Herlonca — Annepcona.

15. TpeGoBanus, mnpeabsBiseMble K S(PGEKTUBHBIM KaTaln3aTopam.
CtpykTypa MeTauioB, OKCUJIOB, CYIb(UIOB U UX MOBEPXHOCTEH.

16. TexHonorus Mojgy4yeHUs HAHECEHHBIX KaTanu3atopoB. CoocaxkaeHue.
Nmnpernanus. MloHHbIN 0OMEH.

17. KaramuzaTopbl 6€3 HOCUTEIICH.

MeTtoanyeckue PpeKOMEHJAUMH K BbINOJHEHHI) CAMOCTOSTEIbHOM
padoThI:

1.3y4yenne TeopeTuuecKoro MaTepuania 1o u3y4aeMon TemMe, U3JI10KEHHOTO
B y4€OHO-METOINYECKOM TOCOOUH.

2.Bonpockl 17151 caMOCTOATENbHON pabOThI CTYIEHTOB

2.1.AnnapatypHoe  opoOpMIJICHHE  TMpollecca  KOHBEPCHUU  HUBIIHUX
YTJIIEBOAOPOAOB € BOASHBIM napoM. IlaccuBanms cepoil: CEIEKTUBHOE OTPABIICHHUE
KaTajan3aTopa MepKarTaHaMu U CyIb(QHUIaMU.

2.2. Hocurenu xatanuzaropoB. Kpemneszem. Oxcua — aqtoMUHUS.
VYrnepoansie Hocutenu. POpMOBaHNE HOCUTENIEH KaTAIN3aTOPOB.

2.3. TectupoBanue KaTanu3aTopoB. JlecATh 3amoBelnel MO TECTUPOBAHUIO
KaTaau3aTopoB. M3MepeHue akTHBHOCTH.

2.4.Metonbl UCCIIEI0BaHNS KaTaIU3aTOPOB.

2.5. IIpoMOTOpBI M1 UHTHOUTOPHI KATATUTUYECKUX CHCTEM.

2.6. IlleonuThl B KaTaIu3e.

3.IloaroToBka K ayJUTOPHBIM 3aHATHUSAM (MPAKTUYECKUM, CEMUHAPCKUM,
71a00paTOPHBIM PabOTaM) U BBIMOJHEHHE COOTBETCTBYIOIIUX 3a1aHUM;

4.CaMocTosITeNIbHOE IPOYTEHUE, MPOCMOTD, HuTepHeT-pecypcsl,
MOBTOPEHHE y4eOHOTO MaTepHaia.

5.IloaroTroBka coOOOIIEHMIA, TOKIAJO0B, BBICTYIJICHUNH Ha CEMHUHAPCKUX U
INPAKTUUECKUX 3aHATUSX, T0100p JIUTEpaTyphl MO AUCLUILIMHAPHBIM IpodieMam

6.IlpakTnueckass paboTa C pelIeHWEeM TMPUKIAAHBIX, PpACUYETHBIX M
CUTYaIlMOHHBIX 3a]1a4, 00CYXJIeHUE Pe3yIbTaTOB JAESITEIbHOCTH.

7. [loAroTOBKA OTYETOB IO MPAKTHYECKUM paboTaMm.

Moayab 2. 'ereporenHblii KaTajau3 B NPOU3BOJICTBE.

Yuebnvie gonpocwi:

I'ereporennpiii katamu3. OO6mme monoxkeHus. [IpuMepbl KaTaIMTHYECKUX
MPOMBIIIJIEHHBIX MPOIIECCOB.

Memoouueckue pekomeHOAyUU NO U3YYEHUIO MEMbL

N3y4yuB naHHy1o TeMy, CTYAEHT JIOJKEH:

UMETh MPEJACTABICHUE O PA3HOBUIHOCTSX MPOMBIILICHHOTO TOMOTE€HHOIO U
TETEPOTeHHOTO KaTalln3a, MEXaHU3Me MPOTEeKaHUsI (PEPMEHTATHBHOTO, KMCIOTHO-
OCHOBHOTO W JPYTHX BUJOB KaTajan3a, O COBPEMEHHBIX TEOPHUIX, OOBICHSIOIINX
KaTaIUTUYECKHE CBOMCTBA COCAMHEHMM M WX BJIMIHHE HA aKTHUBAIlMOHHBIC
napaMeTphl B ypaBHEHUH AppeHuyca.
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3HamMb:

® IIPOMBILUICHHBIC KaTAJIW3aTOPbl I CEPOOYUCTKH IPHUPOJHOIO rasa,
HNEPBUYHOTO pU(POpPMHHIa MeTaHa B CHUHTE3-Ta3, OKHUCIEHUS MeETaHoJa B
(dopManbaeru, paszloKEeHUs ITUMETHIIUOKCAaHa B M30IPEH, KaTaIUTHYECKOTO
C)KMT'aHHs aMMHMaKa B OKCHJIbI a30Ta;

® YCTPOMCTBO M XapaKTEPUCTUKU KaTATUTHYECKUX PEAKTOPOB;

o IPOMOTOPHI 1 HHTUOUTOPBI.

ymembo:

o BBI1IABaTh MIPAKTHYECKHE PEKOMEHIAMH O COCTOSIHUU KaTaJM3aTopa
U 11€J1eCO00Pa3HOCTH €T0 3aMEHBI;

o OLICHMBATh SKOHOMUYECKYI0 3(PQPEKTHBHOCTb NPUMEHEHUS HOBBIX
KATAJIMTUYECKUX CUCTEM C LIEJIbI0 MHTEHCHU(UKALMKU MPOU3BOJCTBA U CHUKEHUS
BEPOSATHOCTH BO3HMKHOBeHNsA UC.

61a0emb HABLIKAMU:

J OPUMEHEHUsT Ha TPAKTUKE 3HAHUM TIO0 YNPABICHUIO KOHKPETHBIM
KaTAIUTUYECKUM MPOLIECCOM;
o pa3pabOTKu MEPONPUATHI 1O B3aUMOJICHCTBHUIO C TOCY1apCTBEHHBIMU

ciy:k0amMu B 00JacTH  DKOJOTHYECKOW, MPOU3BOJCTBEHHOW,  MOXKApPHOM
0€30TMacHOCTH, 3aIUTHI B UYPE3BbIUAHHBIX CUTYAITUIX;

IIpu oceoenuu memvt He0OXOOUMO:

SU3YYUTh Yy4YEOHBI MaTepHall, PacCMOTPETh MEXaHW3M KOHKPETHOTO
KaTaJIMTUYECKOTO TPOIecca, €ro ammapaTtypHoe odopmieHHe, MEpONPHUATUS IO
00ecCIeueHnI0 HaJIeKHOM IKCILTyaTaIlluu 000PYI0BaAHUS;

® AKI[EHTUPOBATh BHUMAHUE HA MEPOMPUITHUIX TIO 00ECIICUCHUIO MOKAPHOU
1 DKOJIOTHYECKOH 0€30IacHOCTH O0OBEKTA;

® BBIMOJIHUTH 3aJjaHUE [0 pacdyeTy oObeMa 3arpy3kd Karajau3aTopa,
HaIpumep, B TpyObl ey puopMHUHTa arperata MeTaHoJIa;

® OTBETUTH HA KOHTPOJIHHBIC BOIPOCH:

1 Ilpouecc KaTaJIUTHYECKOW KOHBEPCHUU NPUPOAHOTO Ta3a C BOJSHBIM
MIapOM.

2 AnmapatypHoe  odopmieHHE  Ipoliecca  MapoBOM  KOHBEPCHH
YIJIEBOJAOPOIOB.

3 IlpodunakTrka moxapHO ONACHOCTH KATAIUTUYECKUX PEAKTOPOB.

4 Kartanuzatopsl Ji NPOBEACHUS Mpoliecca NapoBOi KOHBEPCUU METaHA.

5 Peakuuu c¢ ydactuem cunte3-raza. llomydenune meraHosa. OCHOBHbIE
MOHSATHS TIpoLecca.

6 Kunernueckue u TepMOJUHAMUYECKUE MapaMETPhl MOJIYYEHUS] METaHOJIA
Ha MEJHO-LIMHKOBOM KaTaJIN3aTope.

['opru3oHTaNnbHBIM  pEaKTOp KPYIMHOTOHHAXHOIO arperara METaHOJIA.
JloCTOMHCTBA U HEJOCTATKH.

7 [Ipouecc noxyyeHus xKuAKOro Tormmmaa (peakuns @umepa-Tpomiia).

8 [IpyHIMNIManbHAs TEXHOJOTHYECKas CXema IOJIyYeHHs aMMHAKa I10
peakmuu ["abepa.
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9.B0306HOBIIsIEMbIE HCTOUYHUKH SHEPTUU. BOIOpOA 1 TOTIIMBHBIE SIIEMEHTHI.

10. Karaimmzatopsl okuciieHHsT MeTaHoyia B dopMmanpiaerua. Konsepcus u
CEJICKTUBHOCTH TIpoliecca.

11. TexHONOTHUYECKUE  aCMEKThl  MMOJYYEHUS  KEJIE30MOJIUOJACHOBOIO
KaraausaTopa.

12.Kartanuzatopsl [{urnepa—Hatta (TUBA) B mpon3BoACTBE CHHTETHYECKUX
Kay4yKOB.

13 . Karanmutuueckuii mpouecc mnoiaydeHuss okcuga asora B [TAO
«KyitOb1eBA301».

14.CtpykTypa 3amad W MEPONPHUATHH 1O  COBEPLICHCTBOBAHHUIO
3¢ ()EKTUBHOCTH KaTaau3aTOPOB B A30THOW MPOMBIIUIEHHOCTH.

Memoouueckue pexomeHoayuu K blNOJIHEHUIO CAMOCMOAMENbHOU padomul.

1.3ydeHre TeOpeTHUECKOTO MaTeprala 1Mo u3y4aeMoi TeMe, N3JI0)KEHHOTO
B y4eOHO-METOJMUECKOM MTOCOOUN.

2.Borpock! 17151 CaMOCTOSITEIbHOW pabOThI CTY/ICHTOB

2.1.TexHonornueckuit pErIaMEHT MOJTyYSHUS
kapbamuopopmansaeruinoro konuenrpara B [IAO «TonpsarTrazory.
2.2 IlpompbliieHHas yTHIIA3AIUS OTpabOTaHHBIX KaTaau3aTopoB

IIPOU3BOJICTBA aMMHAKA U METAHOJIA.

2.3.AnnapatypHoe oopMIIEHHE CEPOOUUCTKH MPUPOTHOTO Ta3a.

2.4. YTunuzauus Teria KaTATUTHYECKUX YK30TEPMUYECKUX MPOLIECCOB.

2.5.MoHUTOpUHT Oe3aBapUIHON AKCILTyaTallMi KaTaTUTHYECKUX PEaKTOPOB
OKHUCJICHUS METaHOJa B dopManbaeru 151 HEUTpaIu3auu
dbopmainbieruacoaepkailero adrasa.

2.6.Pacuer mnpenoxpaHuTEIbHOM  MeMOpaHbl Il  MOPEIOTBPAILECHUS
pa3pylleHHs anmnapata OKMCJIEHHUS METaHosa B (hOpMabAeru U BOZHUKHOBEHUS
noxkapa.

2.7 Karanutuyeckas rujpoouncTka HeTEmPOIyKTOB.

3.IloaroroBka K ayJIWTOPHBIM 3aHATUSAM (MPAaKTUYECKUM, CEMUHAPCKUM,
71a00paTOPHBIM pabOTaM) U BHIIIOJHEHHE COOTBETCTBYIOLINX 3a/IaHUH;

4.CamocTosTeNnbHOe IIPOYTEHNUE, MIPOCMOTP, NuTepHeT-pecypcesl,
NOBTOpPEHHE yueOHOr0 MaTepHaa.

S5.IloaroToBka cOOOIIEHUM, JOKIAJAO0B, BBICTYIUICHUA HAa CEMHUHAPCKUX M
MPaKTUYECKUX 3aHITHUSIX, TOAOOP JUTEPATYPHI [0 AUCLHUILUIMHAPHBIM MpodiieMam

6.IlpakTnueckass paboTra C peUIEeHUEM MPUKIAIHBIX, PACUETHBIX U
CUTYaIIMOHHBIX 33/1a4, 00CYK/I€HHE PE3yIbTATOB JESITEIbHOCTH.

7. IlogroToBKka OTYETOB IO MPAKTUUYECKUM paboTaMm.
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11. VYyeOHO-MeTOAMYECKOE

TUCHUILINHBI (Y4eOHOr0 Kypca)

11.1. O6s13aTesibHAA JTUTEPATYpPa

HH(popMaILHOHHOE

o0ecmeuyeHmne

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
METOMYECKOe TIoco0ue,
IIPAKTUKYM, Jp.)

KomnnuectBo B
ouomoreke

OOmiasi XxUMHUYecKas TEXHOJIOTHS
[DJIEKTPOHHBI pecypc]

OCHOBHBIC KOHIICTIITUT
MIPOCKTHUPOBAHUS XUMHKO-
TEXHOJIOTUYECKHUX  CHCTEM

yueOonuk / WM. M. Kysneuosa [u
ap.] ; mwom pen. X. O.
Xapnamnuau. - M3a. 2-e, nepepad.
- Cankr-IletepOypr : Jlans, 2014.
- 380 c. : un. - (YueOHUKH 1A
By30B. CrieniuanbHas JuTepaTypa).

y4eOHUK

9BbC
"HaHI)"

[Torexun B. M. OcHOBBI Teopuu
XUMUYECKUX MPOLIECCOB
TEXHOJIOTHH OpPraHUYECKUX
BEIIECTB M  HedTenepepadboTKu
[DJIEKTPOHHBIN pecypc] : yueOHUK
JUISL CTYJIEHTOB XUMHUKO-TEXHOJIOT.
crenuanbHocTe By3oB / B. M.
ITorexun, B. B. Ilorexun. - 3-e
u3n., crepeotun. -  CaHkT-
[Terepoypr : XUMU3JIAT, 2017.
- 943 c¢. : wi. - (YueOHUK 7151
BY30B).

y4eOHUK

OBC
"IPRbooks"

Opranuyeckas XUMMUS
[DnexTpoHHBIN pecypc] : 6a30BbIN
Kypc : yueb. nmocobue s By30B /
. b. bepe3un [u ap.]. - U3a. 2-e,
uctp. u jgoi. - Cankr-IlerepOypr :
Jlann, 2014. - 237 c¢. : um -
(YueOHuku JUIS BY30B.
CreunanpHas quTeparypa).

yuebHoe rmocodue

9BC
"HaHB"

11.2. JlomosHuTeJbHAs JUTEpaTypa W y4deOHble MaTepuaabl (ayauo-,
BU/1€0TIOCO0US U JP.)

o dbona HayuyHoU OubamoTexku TT'Y:
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Ne bubnmorpaduyeckoe onucanue Tun (yueOHUK, yaeOHOe Konunuectso B
n/n nocobue, yueoHo- oubnuoreke
METOIMYECKOE mocodue,
MPaKTUKYM, ayJ10-,
BHJICOTIOCOOUS U JIp.)
1 | Adanaceer C.B., Tpudonos K.N. Yyebuuk 10
DOU3UKO-XUMHAYECKUE TMPOLECCHl B
texHochepe. M3a. Cam. HaydHOrO
uentpa PAH. 2014. — 234 c.
2 |Wmema A. II. IIpousBoactBo
a30THOM KHCIIOTBI [DJIEKTPOHHBIN
pecypc] : yueb. mocobue / A. I
Uneun, A. B. Kynun. - Uzn. 2-e, ObC
ydaeOHoe mocodue " "
uctp. - Cankr-IlerepOypr : Jlaus, Jlanb
2013. - 247 c. : un. - (YdeOHUKH
TS BY30B. CnennanbHas
JUTEPATYpA).
e npyrue GOoHIbL:
No bubnuorpaduueckoe onucanue Tun (yueOHUK, yueOHOE Mecto
n/n nocobue, yueOHo- XpaHEHUs
METOJInYeCcKoe mocodue, (MeToauueckui
IPAKTUKYM, ayJI10-, KaOMHeT
BHJICOTIOCOOUS U JIP.) Kadeapsl,
TOPOJICKHE
OMOIMOTEKH U
Ap.)
AdanacbeB C.B. YuebHo- | yueOHO-METOIUYECKOE | METOIUYECKUI
1 | MmeTommueckoe  1mocoOHe MO rmocooue KaOuHET
U3YYCHUIO JIUCLUTUIMHBI Kadeapsl
«Karamms B XAMHUYECKOU
TEXHOJIOTU)
COI''TACOBAHO
JupexTop HayuyHOU OMOIHOTEKH A.M. AcaeBa
(noonucy) (U.0. Damunus)

« » 20 .
MII
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11.3. IlepeyeHnb pecypcoB HMH(GOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI
cetu ""UnTepHeT"

. WebofScience[DnekTpoHHBI pecypc] : MyIbTHAMCIUTLIMHAPHAS
pebeparuBHas 6a3a manubix. — Philadelphia: ClarivateAnalitics, 2016. — Pexum
nocrtyma : apps.webotknowledge.com. — 3armn. ¢ skpana. — f3. pyc., adrd.

o Scopus[DnekTpoHHBII pecypc] : pedepaTtuBHas 0aza HMaHHBIX. —
Netherlands: Elsevier, 2004. — Pexxum goctymia : scopus.com. — 3aril. ¢ dKpaHa. —
3. pyc., aHri.

. Elibrary[ DnekTpoHHBIi pecypc] : Hay4Has 3JIEKTpOHHAs OMOIHMOTEKA.
— Mocksa : H3b, 2000. — Pexxum nocrtyma : elibrary.ru. — 3arn. ¢ skpana. — fI3.
pyc., aHri.

o http://thescipub.com/journals/ajeas -  peleH3UpyeMbIii  KypHa
American Journal of Engineering and Applied Sciences - myOiukyeT pe3yabTaThl
UCCJIEIOBAHUM B 00JIACTU MH)KEHEPHBIX HayK (MpUKIagHas GU3MKa U MPUKIAIHAS
MaTeMaThKa, aBTOMAaTH3aIlusl W YIpaBJICHHE, XUMUYECKass TEXHOJIOTHS,
KOMITBIOTEpHAsI TEXHWKA, WH(POPMATHKY, HWH)KCHEPHBIC NaHHBIE W pa3paboTKa
MPOrPaMMHOTO  OOECTICUEeHUsI, HKOJOTHYECKas WHXXCHEpPHUs, DIIEKTPOTEXHHKA,
MPOMBIIIUICHHAs] WHXKEHEpHs, WH(GOPMAIIMOHHbIE TEXHOJOTMM U HWH(OpMaTHKA,
MaTepHaoBe/IeHHEe, U3MEPEHUE U METPOJIOTHs, MAITMHOCTPOCHUE, MEIUIIMHCKAs
bu3mKa, FHEpreTuKa, 00padoTKa CUTHAJIOB U TEJIEKOMMYHHKAIIUU.

o http://rsta.royalsocietypublishing.org/ - xypuan  Philosophical
Transactions A mpenocTaBisieT CBOOOJHBIM TOCTYN K HAYYHBIM MyOJUKAIUAM IO
CJICIYIONTUM TeMaM: HH)KCHEPHBIE, (PH3ndecKrue, MaTeMaTHIECKUE HAYKH.

o https://doaj.org/ - pecypc, KOTOpBIH oOecneunBaeT JOCTYN K
MOJIHOTEKCTOBBIM  DJIEKTPOHHBIM JKypHajlaM TIpeHa3Ha4eH JUIsl TOMCKa TI0
Ha3BaHUIO cTaThl (KypHasia) win no teme. DOAJ cTaBUT 1LI€TbI0 BCECTOPOHHEE
OCBEIICHHE HAyYHON TEPHOIUKH, HAXOMISIICHCS B OTKPBITOM JIOCTYIE H
WCIIOJIB3YIOIICH OIpeIeNICHHbIE MEPBI, TapaHTUPYIOIIHUE JOCTOWHOE KAYeCTBO WX
COJIEpKaHUSI.

. http://www.gjesm.net -  crateu xkypuana Global Journal of
Environmental Science and Management, mocBsIIEHHOr0 3aIlUTE OKPYXKArOIICH
CpeIbl, TPOMBIIIUICHHOHN 3KOJIOTHH M YIPABICHUIO B 3TON 001acTH.

. http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apxus
penieHzupyemoro xypHaita American Chemical Science Journal, mocBsieHHOTO
o0IUM BOIMPOCaM XMUMHUHU B CIEAYIONIUX MPEAMETHBIX OOJIACTSAX: OpraHu4yecKas
XUMHS, HEOpraHWdYecKas XUMHs, (pu3uveckas XUMUs, MPOMBIIUICHHAS XUMHUS,
XUMHUYECKass TEXHOJOTHS, aHaJUTHYSCKas XHMHs, MEIUIMHCKAsS XUMU,
CYNPaMOJICKyJIIPHAsS XUMHS BBICOKOMOJICKYJISIPHBIX COSAMHEHUN U HAHOXUMUS U
Jp. IPUKJIATHBIX TACIUTUIMHAX XUMUYECKOW HAYKH.

o http://www.epo.org/searching/free.html - 6udanoreka mareHToB

J https://patentscope.wipo.int/search/en/search.jsf -  mouck 1o
MEXTYHAPOJIHBIM U HAIIMOHAJILHBIM MAaTCeHTHBIM (DOHIAM, MMOMCK KaK Ha PYCCKOM,
TaK W Ha IPYTUX SI3bIKAX.
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11.4. IlepeyeHb NPOrpaMMHOI0 o0ecreYeH st

Ne Haumenosanue I1O Kosmn4yecTBo | PekBu3uTHI 10roBopa (nara,
n/n JIMLIEH3 U HOMeEp, CPOK J1eiiCTBHUSA)
1 | Windows 1398 - Windows (JloroBop Ne 690
oT 19.05.2015r., CPOK
JENCTBUS - OECCPOUHO).
2 | Office Standart 1398 - Office Standart (JJoroBop Ne

690 or 19.05.2015r., cpok
NeNcTBUA - OeccpovHo;
Horosop No 727 oT

20.07.2016r., cpok neicTBus —
0EeCCpOYHO).

11.5. OnucaHue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM JIA
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIUIUIMHE (MOILYJII0)

HaumenoBanue
000pY/10BAaHHBIX Y4eOHBIX N §
Kaﬁ"HeTOB’u dakTH4ecKnii aapec % g =
Ne aa6opatopuii, IlepeyeHb OCHOBHOI'O Y4eOHBIX KAOMHETOB, = 5 E
n/n MACTEPCKUX | AIp- 00opyI0BaAHUS J1abopaTopuii, § X =
00bEKTOB I ) = o
npoBeenus MAaCTepPCKHX H Ap. E § g
NPAKTHYECKAX H =
J1a00paTOPHBIX 3aHATHH
1 | JIaGoparopus CTOmnBI yYeHUYECKHE 445020 Camapckas | 42,40 20
«IIpoueccel n MOHOO10KH, CTOJHI, o0racTb,
amnmapaThl 3alUThI CTYJIbsI, TOCKa r. TonpsaTTH,
OKpYy’Xarolen cpeapl». | aynutopHas (menosasi), | LleHTpanbHBIA p-H,
VYyeOHast ayauTopust IIPOEKTOP, HOYTOYK, yi1. benopycckas,
JUISL IPOBEICHUS JKpaH NEPEHOCHOM, . 16b, 4 srax,
3aHATUN YCTaHOBKa nosumuss  no  TII
CEMHUHApPCKOro TUIIA. TEXHOJIOTHYECKOTO No24.
VYyeOHast ayauTopust KOMILJIEKCa,
JUTSL KYpCOBOT'O MO3BOJISIOIIAS] CHU3UTh
MPOCKTUPOBAHUS pacmpocTpaHeHue
(BBIMOJTHEHUS a3pOAUCIIEPCHOM
KYPCOBBIX paloT). CHUCTEMBI B
YyeOHast ayTuTopust MIPOCTPAHCTBE,
JUTSI TIPOBEICHUS YCTaHOBKA,
TPYIIOBBIX U MO3BOJISIOIIAS CO3/1ATh
WHIUBUTYTbHBIX A’POIMHAMUYECKYIO
KOHCYJIbTAINI TATY.
VYyeOHnast ayautopust
JUTSl IPOBEJICHUS
3aHATHN TEKYIIETrOo
KOHTPOJISI U
MPOMEKYTOUHOMN
arrecranuu. (A-409)
2 | YueOnas aymuropus | Ctomel  yueHmdeckue | 445020 Camapckas | 62,10 66
JUTSt MPOBE/ICHUS | TPEXMECTHbIE o0nacThb,
3aHATUN JIEKIIMOHHOTO | (MOHOOJIOK), T. TonbsTTH,
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Ne
n/n

HaumenoBaHue
000pyA0BaHHBIX Y4eOHBIX
Ka0MHeTOoB,
Jabdoparopui,
MacTepcKux U Jp.
00bLEKTOB JIJIfA
NpoBeeHUs
NPAKTHYeCKUX H
J1a00pATOPHBIX 3aHATHIA

IlepeyeHb OCHOBHOI'O
o0opynoBaHusA

dakTHYECKUIl aapec
Y4eOHBIX KAOMHETOB,
JabopaTtopui,
MAacCTepCKUX U Jp.

ILnomanm, m?

KoJuunuecTBO
MOCATOYHBIX MECT

THUIIA. YueOHas
ayIuTopus I E:
MPOBEJICHUSI  3aHATHIMA
CEMHHApPCKOr0  THIIA.
YyeOnass  ayauropus
JUISL KypCOBOTO
MIPOEKTUPOBAHUS
(BBIMIOJTHEHUS
KYPCOBBIX
VYyeOHass  ayauropus
TUISE POBEJCHUS
IPYHIOBBIX u
WHUBUAYaIbHBIX
KOHCYJIbTALIU .
VYuebHas  ayauTopus
JUISL IPOBECHUS
3aHATHI TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
arrecraimu (A-419)

pabor).

MOHOOJIOKH
JIBYXMECTHBIE, CTOI
IPeIoIaBaTeIbCKUi,
CTYyT
NPeroIaBaTeIbCKUi,
JIOCKa ayJIUTOpHAs
(menoBas), kadeapa.

LlenTpaibHblil p-H,
yi.  benopycckas,
n. 16b, 4 o»srax,
nosuuusg  no  TII
Nel8.

KomnberorepHsiit
KJIacc. [Tomenienune
JUISL  CaMOCTOSITEIbHOU
paboTHI. VYyebnas
ayIUTOpUs JUTSt
MPOBEICHUS  3aHATUI
CEMUHApPCKOr0  THIIA.
VYyeOHass  ayauropus
JUTSt KypCOBOTO
MPOCKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX
YyeOHass  ayauropus
TUISE MIPOBEICHHUS
TPYIIIOBBIX u
WHIUBUTYTBHBIX
KOHCYJIbTALIU .
VYyeOHass  ayauropus
TUTSt MIPOBEICHUS
3aHATHI TEKYILETo
KOHTpPOJIS u
MPOMEKYTOUHOMN
arrectanuu. (I'-401)

pabor).

Cronbl  y4eHHYECKHE,
CTyJIbsl  YYEHHYECKHE,
IIK ¢ BBIXOIOM B CETh
WHTepHer.

445020 Camapckas
00/1acTh,

r. TonpsarTy,
lenTpanbHelil p-H,
yi1. benopycckas,

I. 14, 4 stax,
nosuuus 1no  TII
Ne48.

84,8
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