MuHucTepcTBO HayKH U BhbIciiero oopasoBanus Poccuiickoit denepammu
HuxHekaMCKUl XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»
(HXTU ®I'BOY BO «KHUTVY»)

VTBEPXIATO

UTEND nupexropa rno YP

7~ —HU Hukudoposa

«14 » ampens 2021 r.

PABOYASd IIPOI'PAMMA

ITo mucuumnnae b1.B.05S IIpoexTrpoBaHie COBPEMEHHOIO TEXHOJIOTHYECKOI0 000-
PYIOBaHUS XUMHUUYECKUX U HEDTEXUMUUECKUX IIPOU3BOJICTB

Hamnpasnenue noaroroBku 18.03.02. «OHepro- u pecypcocOeperaronye npouecchl
(mdp) (HamMeHOBaHUE)

B XMMUYECKON TEXHOJIOTUHU, HEPTEXUMHUHN ¥ OMOTEXHOJIOTUIY
[Mpoduibs/mporpamma MalllMHbI U annapaThl XMMHYSCKUX MPOU3BOJICTB
KBanmudukaims BBITyCKHIKA OakaaBp

®opma 00ydyeHHs_oYyHasl, OYHO-3a04YHasl, 3a0YHas

DaKyJIbTET _MEXAHUYECKUU

Kadenpa-pazpadbotumnk padboyeil mporpamMmbl MAXII

Kypc, cemectp 1V, 8, 1V, 8 V.9
dopma oOydeHus OYHas OYHO-3a0YHas 3a09Has
Yacnel 3E Yacel 3E Yacol 3E
Jlexyn 18 0,5 18 0,5 4 0,111
ITpakTyeckue 3aHs- 18 0,5 9 0,25 8 0,222
TUSA
JlaGopatopHble 3aHs- 18 0,5 9 0,25 6 0,167
TUSA
CP 45 1,25 72 2 149 4,139
KCP 36 1 45 1,25 4 0,111
dopma aTTecTanuu 45 1,25 27 0,75 9 0,25
(9x3amen)
Bcero 180 5 180 5 180 5

Hwxuekamck, 2021 r.



Pabouas nmporpamma cocraBieHa ¢ yaetoM TpedoBannii DenepansHOro Tocy1apCTBeH-
HOT0 00pa30BaTEIBHOIO CTAHAAPTA BHICHIETO 0Opa30BAHUS
(N2 923 01 07.08.2020 ) 1O HampaBJICHUIO 18.03.02  «Duepro- u

(somep, maTa yTBCp)KIIeHI/I}I) (mdp)

pecypcocOeperaronme nporecchl B XUMUYECKON TEXHOJIOTHH, OMOTEXHOIOTHU
(HaMEHOBaHUE HAIIPABIICHUSI)

U HehTeXUMUN»
Ha OCHOBaHMHM y4eOHOTO I1aHa Habopa oOyyvaromuxcs 2020 roaa.

Pa3paboTunk mporpamMmsi:

noteHT kad. MAXIT N.H. Maspiiies

(moImKHOCTB) ) M.0. Pamumms)

Pabouas nporpamMmma paccMoTpeHa u o100peHa Ha 3aceganuu kadenpst MAXII
potokoia ot 10.03.2021 r. Ne 7

3aB. kadeapoii N.A. CabanaeB
(mon (®.1.0))




1. Henu oceéoenun oucyunaunul
LenssmMu ocBoeHust nucumiuivibl «I[IpoekTupoBaHUE COBPEMEHHOIO TEXHOJIO-
TMYECKOr0 00OpY/IOBaHUSI XUMUYECKUX M HE(PTEXMMUUYECKUX MPOU3BOJICTBY SIBIIS-
I0TCS
1. ocBoeHHEe METOMOB M MPUEMOB d(PPEKTUBHON M OE30MACHOM IKCILTyaTallH,

pPEMOHTA M OOCITYKMBaHHs allllapaToB W YCTAHOBOK B M3yYaeMbIX OTPACIAX
IPOMBIIUIEHHOCTH;

2. BBISBJICHME U YCBOCHUE HANPABICHUI U METOJIOB UX MOJIEPHU3ALIMHU, ONITUMU-
3alMH PEKUMOB padOThI, 0COOEHHOCTEN aBTOMAaTH3aLUHU U YIIPABIECHUS TEXHO-
JIOTHYECKHUM TIPOLIECCOM.

2. Mecmo oucyuniaunvl (M00yas) 6 cmpyKkmype 0CHOBHOU 00pazoeameiib-
HOU nPOZpammuol

Hucrumnna «IIpoekTupoBanrne COBPEMEHHOTO TEXHOJIOTHUYECKOr0 000pya0-
BaHUS XUMHYECKUX U HEPTEXUMHUUECKUX MPOU3BOJICTBY OTHOCUTCS K 8APUAMUBHOI
yactu OOIIl u gopmupyer y 6akanaBpoB 1o HarpasieHuto nojarotosku 18.03.02.
«DHEPro- v pecypcocOeperaroIire mporecchl B XMMUYECKON TEXHOJIOTUH, HehTeXu-
MUU U OMOTEXHOJIOTUMY» HA0Op 3HAHWM, YMEHUMN, HABBIKOB U KOMIIETEHIIUH.

JIs yCHENmIHOr0 OCBOCHMS NUCHUIUIMHBEI «[IpoekTrpoBaHuE COBPEMEHHOIO
TEXHOJIOTUYECKOTO 000PY/IOBAHUS XUMUYECKUX U HEPTEXUMUUECKUX MPOU3BOIACTBY
bakanasp no Hampasienuto noaroroskn 18.03.02. «Hepro- u pecypcocbeperaro-
IIME MPOIIECChl B XUMUYECKON TEXHOJOTUU, HEPTEXUMUU U OUOTEXHOIOTUMY JI0JI-
YK€H OCBOUTH MaTepHal MPeAIIeCTBYIONUX TUCITUTIINH:

a) b1.B.10 Mawunvt u annapamol XuMu4ecKux npoussoo0cmsa,

0) b1.0.32 Humencughukayus meniomaccoooOMeHubix npoyeccos.

JNucuuminna «IIpoekTupoBaHre COBPEMEHHOTO TEXHOJIOTHYECKOT0 000pya0-
BaHUSI XUMHUYECKUX U HEPTEXUMHUUECKUX MPOU3BOCTBY SIBJISETCS MPEAIICCTBYIONIEH
Y HE0OXOIMMa JJIsl YCIEIIHOT0 YCBOCHHUS TTOCIEAYOMIMNX TACIUIUINH:

a) npou3B00CMBeHHOU NPAKMUKLU,

0) NPedOUNnIOMHOU NPAKMUKU.

3HaHud, TIOJIyYE€HHBIE MPU U3YYCHUU TUCHUIUIMHBI «[IpoexkTupoBaHue coBpe-
MEHHOTO TEXHOJIOTUYECKOT0 000PYAOBAHMS XUMHUUECKIUX 1 HEPTEXUMUIECKUX MPO-
W3BOJICTB» MOTYT OBITh HCIIOJIb30BAHBI TP MPOXOKICHUN MPAKTUK U BBHITOJHEHUN
BBINTYCKHON KBAJIM()UKAIIMOHHON PaOOTHI.

3. Komnemenyuu u unoukamopvl 00CmMudiceHus KOmMnemeHyuu ooyua-
ouwezoca, popmupyemuoie 6 pezyivmame 0C60CHUA OUCYUUNIUHDL

[1K-6.1 3Haet npaBuiia pa3paboTKu U 0HOPMIICHHS TPOESKTHOM TOKYMEHTALIUH,
cnenuduKanuii 000pya0BaHUs

[1K-6.2 ymeeT opopMIISITh OSICHUTENBHYIO 3aIUCKY 1O MPUHATHIM B MPOEKTE
TEXHUYECKUM PEIICHUSIM 11€Xa, BEIOMOCTH U CIIeIU(PUKALNIO 000pYA0BaHUS



[1K-6.3 BnageeT HaBbIKaMu O(OPMIICHHUS BEIOMOCTEN U crelupUKaAIUu 000-
pYyJOBaHUs, MOSICHUTEIbHOM 3alMCKH 110 BBIMOJIHEHHOMY IIPOEKTY LieXa

B pezynemame oceoenusn oucyuniunvl 00yuaOuuiica 00aM4ceH

1) 3nats:

a) paBuiIa pa3paboTKu U 0(pOpMIIEHUSI TPOEKTHOM TOKYMEHTALUU, CIEIU(H-
Kalui o0opy10BaHusl.

2) YMmeTs:

a) oOpMIIATH MOSCHUTENBHYIO 3alHCKy MO MPUHATHIM B MPOEKTE TEXHUYE-
CKUM PEIIEHUSM I1eXa, BEIOMOCTH U CHEIUPHUKAIINI0 000PYI0BaHUS.

3) Bnanets:

a) HaBbIKaMH O(OPMJIICHHS BEIOMOCTEN U crienuuKanuu 000py10BaHusl, 1MO-
SICHUTEJIBHOM 3aITUCKHU IO BBHITIOJTHEHHOMY MPOEKTY LieXa



4. Cmpykmypa u cooepcanue oucyuniunsl oucyunaunst «llepcnekTuBHOeE
BBICOKO?()(hEKTUBHOE TEIIIOMAacCCOOOMEHHOE 000PYJOBaHUE B XMMHUECKON TEXHOJIO-

THUm»
OO6m1as TpyA0€MKOCTb IUCITUILIMHBI COCTaBIIsACT 5 3aueTHhIX eaunull, 180 Ja-
COB.
Ne Pa3nen Buasbl yuednoit OuneHouHbIe
n JTUCIHUTIIINHBI o padoTsI (B yacax) cpeacTBa JJs
/m 5 Jlek- [Ipak- | JlabGopa- KCP CPC NPOBEACHUA
qg" A0% 05| TH4Ye- TOPHBIE MPOMEKYTOYHO
3 CKHe paboThI aTTecTalyu 1o
3aHsI- pas3aejiam
THS
1 | Beenenne. Haszma- | 8/8/9 | 2/2/0,5 —/—/- ——/- 4/5/0,5 5/8/24 | Dkzamen, nabopa-
YCHUE U KIacCU(PU- MOpHOE U NPaKmu-
Karus  00opymoBa- yeckoe  3aHsmue,
HHS 0oxnao
2 | O6opynosanue mis | 8/8/9 | 2/2/1 6/3/3 6/3/2 4/5/1 5/8/25 | Oxszamen, nabopa-
TETJIOBBIX MPOIEeC- MOpHOE U NPaKmu-
COB yeckoe  3amsimue,
00K1a0
3 | O6opynosanue s | 8/8/9 2/2/1 6/3/3 6/3/2 4/5/1 5/8/25 | Okzamen, nabopa-
MPOBEICHHS Macco- MOpHOE U NPaKmu-
OOMEHHBIX TpOIieC- yeckoe  3amsimue,
COB 00K1a0
4 | Xumnueckue peak- | 8/8/9 | 4/4/0,5 /-1 —I—1— 8/10/0,5 | 10/16/ | Oxzamen, nabopa-
TOPBI 25 MOpHOE U NPaKmu-
yeckoe  3amsimue,
00K1a0
5 | Tpybuareie meun | 8/8/9 | 4/4/0,5 —/—/- ——/- 8/10/0,5 | 10/16/ | Oxzamen, nabopa-
XUMHYECKUX u 25 MOpHOE U NPaKmu-
He(renepepadaThI- yeckoe  3aHamue,
BalONIMX  TPOU3- 00K1a0
BOJICTB
6 | BcomorarensHoe | 8/8/9 | 4/4/0,5 6/3/2 6/3/2 8/10/0,5 | 10/16/ | dx3amen, nabopa-
obopyoBaHue, 25 mopnoe u npaKmu-
TEXHOJIOTHUECKHUIA yeckoe  3amsmue,
TpyOONIpOBOA | ap- 00K1a0
MaTypa
UTOIrO 18/18/4 | 18/9/8 18/9/6 | 36/45/4 | 45/72/
149

®dopma aTTecTanu

Ounas popma: sx3ameH (45);
OuHo-3a04Has popma: sx3ameH (27)
3aounas opma: sx3ameH (9)




5. Cooeporcanue 1eKYUOHHBIX 3AHAMUI RO MeMam C yKazaHueM (HOpMUPYEMbIX

2.2. KoHCTpyKIINH
Y3JI0B  TEII000-
MEHHHUKOB

oOMeHHMKaMm.  JIBwkymas cuia
mporecca TeIwooOMeHa. YpaBHe-
HUE TeIulonepesayu. Y CTpOHCTBO,
Ha3HA4YE€HHE DJIEMEHTOB, MapKu-
POBKa KOXYXOTPYOUaTHIX TEII000-
MEHHHKOB. Tena000MEeHHUKH KeCT-
KOH KOHCTPYKLUU c
HENOABKHBIMH TPYOHBIMH pEIIET-
kamu. TemneparypHble Hampsbke-
HUSI B KOXKYyXOTPYyOUaThiX TEI000-
MEHHUKAX: TPUYMHBI TIOSIBICHHUS;
METOABl KOMIIeHcaluu. Temnnoo0-
MEHHUKHU TONYKECTKOH KOHCTPYK-
IIUU C KOMIIEHCATOPOM B KOPITYCE; C
ruOKoil MeMOpaHoil B TpyOHOM pe-
MIeTKe; C HW30THYTHIMH (BUTHIMH)
TpyOkamu. TemI00OMEHHUKH He-
XKeCcTKOM KoHcTpykuuu ¢ U-obOpas-
HBIMU TpyOKaMu; C IUIaBarolei ro-
JIOBKOIA; C CATbHUKOBBIM
VIUIOTHEHWEM  IUIAaBaloOlled  ro-
JIOBKH; C BHYTPEHHUM KOMIIEHCATO-
pPOM Ha IUIABAIOIIEH TOJIOBKE; C
JIBOWHBIME TpyOkaMu Duitbaa.

2.2. KOHCTpYKTUBHOE HCHOJIHEHUE
OCHOBHBIX Y3JIOB TEIUIOOOMEHHH-
KOB: TPpyO, KOXKyXa, TPyOHBIX pele-
TOK. PaznmanbIe ciocoOb! pazMere-
HUs TpyO Ha TpyOHOH perieTke.
MerTtoss! coennHeHUs TPYO ¢ pemieT-
KOH, MX 00JIaCTH MPUMEHEHUS CpaB-
HUTEJbHBIE MoKa3aTenu. HazHaue-
HUE W BHIBl TIEPErOPOJOK Ha
TPYOHOM B MEXTPYyOHOM IIPOCTpaH-
CTBax TEII00OMEHHUKOB. OnHO- U
MHOT'OXOOBBIE  TETJIOOOMEHHHUKH.
MeTosbl ¥ NPUHIUITE UHTEHCU(DU-
KaIuy TeroooMena B Tpyoax. Ope-
OpeHHbIe, 00XaTble, BUTbIE TPYOBI.

KOMIIETEHITU N
Yacer
Ne ®opmupye-
Pa3nen nucuu- 0o4- Tema JeknmoH-
n/ Kpartkoe cogep:xanue MbIe KOM-
IJIMHBI Hasi/0YHO- HOTI'0 3aHATHUSA
)11 neTeHI N
3a09YHas
1 Beenenune. Hazna- 2/2/0,5 Beenenue. Hasna- | [Ipenver u 3amaum uzydenust auc- | [1K-6.1, IIK-
YeHHEe U KJIacCH- YyeHHe M Kiaccu- | numiuHbl. HasHauenwe u kmaccu- | 6.2, [IK-6.3
¢ukanus obopyno- ¢ukanms obopy- | dhukanusa mpuMeHseMoro o0opyIo-
BaHHs JIOBaHHUS BaHMs, MAIIMH W aIapaToB s
MPOBEICHUS] XUMHUYCCKUX U HedTe-
XUMHUYECKUX MPorieccoB. OCHOBHBIC
TpeOOBaHUSI K TEXHOIOTHUECKOMY
000pYyIOBAaHUIO ¥ MAIIHAM.
2 | ObopymoBaHue 2/2/1 2.1. Konctpykuuu | 2.1. Haznauenue u knaccudukanus | 11K-6.1, ITK-
s TEIIOBBIX TENI000MEHHH- | TEMI0OOMEHHbIX amnmapatoB. Tpe- | 6.2, [IK-6.3
IIpoLcCCOB KOB 6OBaHI/IH, MMPpEABABIIACMBIC K TCILJIO-




2.3. Chneumnais-
HBIE BUIBI TEILIO-

TpyOsl ¢ BHYTpeHHUM TypOyJH3a-
TOpaMH.

2.3. CnenuanbHble BUIBI TEILUIO00-
MEHHHKOB: OJIOYHBIE, MOTPYXKHBIC,
IUICHOYHbIE, pereHepaTuBHbIe. Ter-
JOOOMEHHUKH C TUIOCKOH TOBEpX-
HOCTBIO TEIJIOO0OMEHA: IIacTUHYA-
ThIe, CHOHWpAIbHBIC, TJIACTHHYATO-
pebpucteie u Ap. TemnnoBsie TPyOKH.
CpaBHHTENBHBIE TTOKa3aTEeNd, 00-

OOMEHHHKOB JIaCTh TIPUMEHEHHUS PA3IMYHbIX BHU-
JIOB TETIOOOMEHHBIX AIaPaToB.
OG6opymoBaHue 2/2/1 3.1.  Ocuosusie | 3.1. MecTo u pojs mporueccoB Mac- | [1K-6.1, IIK-
A TIPOBEICHHS MaccoOMEHHbIE cooOMeHa B XUMHMYECKHX U Hedre- | 0.2, [IK-6.3
MacCOOOMEHHBIX IPOLIECCHI XUMHYECKHUX TIpOou3BoCcTBax. Kiac-
IPOIIECCOB cuukarms TIPOIIECCOB

3.2. Hacamgouusie
KOJIOHHBI

3.3. Tapenvuatnie
KOJIOHHBI

MaccooOMeHa. OCHOBHBIE TOHSTHS
U OIpe/esieHHsl MPOILEeCCOB Macco-
oOMeHa: IBIXKYIIasi CUjla poIecca;
ypaBHeHHe Maccornepenauu. Cymr-
HOCTB IIPOIIECCOB pa3/ieiIeHUs METO-
JaMH TIEPETOHKH, PEKTU(PHUKALNY,
abcopOiuu. CXxeMbI IPOIIECCOB MPO-
CTOM MEPeroHKH M PEeKTU(UKALIH
OMHAPHBIX U MHOT'OKOMITOHEHTHBIX
cMeceld. [lonnas u HemosHas; Ipo-
CTass W CIIOXHAas PEKTU(UKALMOH-
HbIE  KOJOHHBI.  AmNMapaTypHOE
odopmiieHue mporecca abcopOIHH.
CpaBHUTENbHAST ~ XapaKTEPUCTHKA
Pa3UYHBIX METOJIOB pa3JeieHust
JKUJIKUX M Ta30BBIX CMeceM Ha KO-
JIOHHBIX MAacCOOOMEHHBIX armnapa-
Tax.

3.2. YcTpOoMCTBO, MPUHIUI JEH-
CTBHS HAaCaI0UHBIX KOJIOHH. Buasl n
XapaKTePUCTUKU HACA/IOK, CPAaBHU-
TeJIbHAs XapaKTePHCTHKA, PEKOMEH-
JaliK [0 BBIOOPY ONTHUMAaIBHOTO
pexxuma padotsl. KoHcTpykTHBHOE
odopMIIeHUE HACAJOYHBIX KOJIOHH:
pacmpenienuTeNbHBIE M Tepepac-
MpeaenuTeIbHbIE YCTPOUCTBA JUIS
KHUJIKOCTHU U ra3a; OIOPHbIE YCTPOK-
CTBa IOJ Hacajaky. SIBieHHe «cy-
XOro KOHyCa» B HacaJ0OYHOH Ko-
JIOHHE W METOJbl €ro YCTpaHEHHsI.
JlocTomHCTBAa M HEAOCTAaTKW Haca-
JOYHBIX KOJIOHH. [lepcrieKTHBHEIC
BUBI HACAJIOK.

3.3. Tapenbuatsie kosoHHBI. Cpas-
HUTETbHBIC II0KAa3aTelH Tapeliok,
PEKOMEHIAMK O BBIOOPY ONTH-
MaJbHBIX MApaMeTpoB. Y CTpOH-
CTBO, MPHHIUI JEUCTBHS, 00JIaCTh
MpUMeHeHus1 0apOOTaXXHBIX Tape-
JIOK: CHTYAThIX; KOJIMAYKOBBIX C




KarCyJIbHBIMH KOJIMTAYKaMH; )KeJI00-
YaTBIX; U3 S-00pa3HBIX 3JIEMEHTOB;
KOMOMHHpOBaHHBIX U 1p. Crpyii-
HBIC TapPEJIKH C HAIIPABJICHHBIMU I10-
TOKaMH KHJIKOCTH ¥ ra3a: delnryida-
THIE, SI3BTYKOBBIE, apoyHEIe,
IJIACTUHYATHIC, W3 MPOCCYHO-BHI-
TSOKHBIX JTUCTOB. OCOOEHHOCTH pa-
0O0THI W 00JIaCTh MPUMEHEHUS KJla-
MMAHHBIX  TapeloK:  JTUCKOBBIX;
IJIACTUHYATHIX; OaJIaCTHBIX; JKa-
Mo3uiHO-KIIanaHHbIX. [IpoBanbHbIE
Tapenku 0e3 MepeInBoOB: peleTya-
ThIC, CHTYAThIe, BOJHUCTHIC; Kur-
tend. IlpuHuun nencTBusa, OCHOB-
Hble T[IOKa3aTeNd CHeIHaIbHBIX
TapesoK: ¢ ABYMs 30HaMHU KOHTaKTa,
CTPYHHO-IIEHTPOOEKHBIX; IIEHTPO-
0exxHO-BUXpeBbIX. KoMOnHMpOBaH-
HbIE Tapenku. Tapenku ¢ mpsMoToY-
HBIM JIBUKCHUEM MTOTOKOB:
TpyOUaThIe; C 3aBUXPUTEISIMU (BHX-
pEBBIE); C CEKIIMOHHUPOBAaHHWEM IIO-
TokOoB. KoHcTpykTuBHOE 0hopmite-
HUC OCHOBHBIX JJIEMEHTOB
Tapenb4YaThiX KOJOHH: YCTpPOMCTB
JUTSI BBOJIA Y BEIBOJIA ITPOAYKTOB; Tie-
PENMBHBIX YCTPOMCTB;, CIOCOOOB
MOHTa)Ka BHYTPEHHHUX JJIEMEHTOB.

XUMHYECKHE PeaK-
TOPBI

4/4/0,5

4.1 XuMHYCCKHE
PEaKTOPHI B XHMH-
4yeckoi M Hedre-
XUMHYSCKON TeX-
HOJIOTUH

4.2. KoHcTpykiun
XUMHYECKHX — pe-
aKTOPOB

4.1. Ha3znaueHnue, MECTO U POJIb XU-
MUYECKUX PEAKTOPOB B XHUMHYE-
CKOM M He) TEXUMHYECKOI TEXHOJIO-
THH. OcHOBHEBIE OTIINYHSA
XUMUYECKUX PEAKTOPOB OT APYTUX
TUIOB amnmapatoB. Kiaccudukarus
XUMUYECKUX PEaKUUi B 3aBHCHMO-
CTH OT MEXaHM3Ma, CIIOCOO0B BO3-
OyXJICHUS, PEKUMOB IPOTCKAHUS,
TEIUIOBBIX U (ha30BBIX XapaKTepH-
ctuk. [loHATHE CKOpPOCTH XHMMHUYe-
CKOU peakmuu. YPaBHEHHE CKOPO-
CTH XMMHYECKOW peakiuu. 3aKOoH
JnedcTByromux Macc. Kuneruue-
CKUM M CTEXUOMETPUYECKUU IO-
panku peakunid. KoHcranta Xxumu-
4eCKOoM peakiuu. Bnusnue
TEeMIIepaTypbl Ha CKOPOCTb XUMHU-
YeCKOH peakiuu. Y paBHeHne Appe-
HHYCA.

4.2. dakTophl, ONPEALISIONINE KOH-
CTPYKIHMIO XUMUYECKUX PEAKTOPOB.
PeaxTophl naealbHOTO BHITECHEHUS,
HICAJILHOIO CMEIICHUS, MHOIOKAC-
KaJHbIE PEAKTOpPhl CMEIICHUS, UX
CpPaBHUTEIIHHBIC XaPAKTEPHUCTUKH.
JKunkoctHele KyOOBBIE PEaKTOPHI
JUIsl TOMOTE€HHBIX U Te€TEPOre€HHBIX

1IK-6.1, TIK-
6.2, IIK-6.3




peakuuil. [lepementuBaromue u Tem-
JI0OOOMEHHBIE YCTpPOICTBA pEaKTo-
POB, pEKOMEHIAINHU 0 UX MpUMe-
HEHHUIO. OcobeHHOoCTH
KOHCTPYKITUH Ta30’KUIKOCTHBIX pe-
aKTOpPOB: KOJIOHHBIE HACAIOYHBIC H
TapeybyuaThie peakTophbl, UX CpaBHE-
HHUE C MacCOOOMCHHBIMH arrmapa-
TaMHu.

TpyOuateie meun
XUMHYECKUX "
He(renepepada-
THIBAIOIUX  TIPO-
M3BOJICTB

4/4/0,5

5.1. Hasznauenwue,
KJIACCU(UKAIIHS U
KOHCTPYKITUH TIe-
yen

5.2. Pacuer Tpy0-
YaTBIX IeYel

5.1. Ha3znaueHue u THIBI IIeUEH, UX
knaccudukamus. CpaBHeHUE pas-
JUYHBIX THUIOB Teueil, OCHOBHEIC
HaIpaBleHUs B UX pa3BuTuu. Ten-
JIOTEXHUYECKHE 0c0OOEHHOCTH
He(Te3aBOACKUX TPyOUaThIX Meuei,
CBSI3b MEXIY TEIJIOTEXHUYECKHUMHU
U TEIUIOBBIMHM HOKa3arensimu. Tem-
JIOHANPSDKEHHOCTh  [TOBEPXHOCTH
Harpesa, TOIIOYHOT'O MPOCTPAHCTBA,
MECTHBIE TEIIOBBIC HAIPY3KH B Ka-
Mepax pagualud M KOHBEKIHH.
Baxuneiiiine I1okasatequ M 3Je-
MEHTBHI TpyOuaThix meueil. ['apHu-
Typa neueil, HpuMeHseMble MaTepu-
anpl. YCTpOWCTBa mJid CHKUTaHUSA
TOTUTHBA (TOPENKH, (POPCYHKH).

5.2. OcHOBHI pacueTa TpyOYaThIX
neyeil. [Iponeccel cropanus u Temn-
Jjoniepeiladyd B TOIKE, TerIonepe-
Jlaya B KOHBEKIIMOHHOH Kamepe, BbI-
00p pa3MepoB KaMep KOHBEKIMH W
paauanuu. Omnpeenenre moyie3Hoi
TETJIOBOI HAarpy3KH MEYH U COCTOS-
HUSl CHIpbSl Ha BBIXOJE U3 IIEUH.
KIIJI meun um myTH yMEHBLIEHHS
pacxopa Torusa. ' napaBnnieckuit
pacueT Ie4u, ra3oBoe CONpPOTHUBIIE-
HUC U Tdra.

1IK-6.1, 1IK-
6.2, IIK-6.3

BcnomorarensHoe
obopynoBaHue,
TEXHOJOTUYECKUN
TpyOOTIPOBO U ap-
MaTypa

4/4/0,5

Bcenomorarens-
HOe 0OopymoBa-
HHUE, TEXHOJIOIH-
YECKHUU
TpybompoBox U
apMatypa

OO01ue cBeeHNs U Kiaccuukarms
BCIIOMOTATEJbHOTO 000PYIOBaHUS
XUMUYECKUX U HePTEeXUMHUIECKHX
NpOM3BOACTB. BepTHkanbHble U T0-
PHU3OHTANIbHBIE  IWJIMHIPUYECKHE
pe3epByapsl UIs )KUAKHX U ra3o00-
pasHbIX MpoAyKTOoB. HasHaueHue u
YCTPOHCTBO MOKpPBIX M CYXHX ras-
roJbJepoB. ByHKEpHI U CHUITOCHI AJIs
XpaHEHUS U BBITPY3KH CBIITYYHX Ma-
TEPUAIOB.

OCHOBHBIE AJIEMEHTHI TEXHOJIOTHYE-
CKUX TPYOONpPOBOAOB: TPYObI, da-
coHHele netanu ((utuHTH), CrO-
coOBI coeTHEHUs! TPyOOTIPOBOIOB.
Komnencauus TemrepaTypHBIX Je-
¢dopmanuii TpyOONpOBOAOB C ITOMO-
mpl0  KommeHcaTopoB. Omopsl u

1IK-6.1, 1IK-
6.2, [IK-6.3




Mo/IBECKH TpyOompoBonoB. HazHa-
YeHHUe U Kiaccuukaiys Tpyoorpo-
BOJHOM apmarypsl. Y CTpPOWCTBO,
00J1acTh MPUMEHECHHS M XapaKTepH-
CTUKH 3allOpHOM, peryiaupyrouei,
MPeIOXPAHUTENHHOM, 3alUTHON U
(hazopazaenuTensHON apMaTyphl.

6. Codepircanue npakmuueckux 3aHAmMuil
CdopmynnpoBaTs 11€1h MPOBECHUS MPAKTHUECKUX 3aHATHI

e Kpartkoe cogep:xanue ®opmu-
I Paspen qucuu- Yacsl Tema npakruye- pyembie
I IJTHHBI (o/03) CKOI'0 3aHATHUS KOMIIe-

TCHIHHU

1 | O6opynoBanue 6/3/3 | Pacuer u BbIOOp | 2.1. Pacuer u BeIOOp cranmaptuzoBaHHOTO | /7K-6.1,
JUTSL  TETTOBBIX CTaHJapTH30BaH- KOJKyXOTpyOuaToro TemnoobMennuka s | /7K-6.2,
IPOLIECCOB HOTO TeImIooOMeH- | poBeIeH s mpoleccos Harpesa, oxmaxe- | [7K-6.3

HHKa HUS, KOH/ICHCAINH, UCTIApEHHS )KUIKHX, Ta-
3000pa3HBIX MPOAYKTOB;
2.2. TeruoBoO# pacyeT U BEIOOp CTaHIAPTH-
30BaHHOTO armapara BO3IyIIHOTO OXJIaXKIe-
HUSA JUTS IPOBEACHUS IIPOIIECCa OXJIAKICHUS
W KOHJEHcanuu paboyux MPOJYKTOB C 3a-
JAHHBIMH PacXOIHBIMHA U (PU3HKO-MEXaHHU-
YECKUMH ITapaMEeTPaMHU.

2 | O6opynoBanue 6/3/3 | Texuonoruueckuii | Keiic-3amaua. J{ist 3amanubIxX 3Hayennii uc- | 11K-6.1,
UL TIpOBeie- pacdeT peKTH(UKa- | XOAHBIX JAHHBIX MPOBECTH TexHomoruye- | /[1K-6.2,
HHUS Maccoo0- LIMOHHOM KOJOHHBI | CKHii pacdeT pekTHuKanuonHoii kosonusl | [7K-6.3
MEHHBIX IIpO- C  KOJIaYKOBBIMH, KJIAIlaHHBIMHU, CHTYa-

[ECCOB THIMH U TTPOBATLHBIMH TapeJIKaMH (110 BapH-
aHTaM 3ajaHuii). B kagecTBe 00bEeKTa ONTH-
MH3aLIH NPUHATE ~ MEXKTapenbyaToe
paccrosiHue, BEIOOp KOTOPOTO MPOU3BOIUTH
C YYETOM 3aJ]aHHOW MpernoaaBaTesieM BCIe-
HHBAaEMOCTH pa3leNsieMbIX pPadoYnXx CH-
creM. [IpoBepky pabOTOCIIOCOOHOCTH BBI-
OpaHHOW  CTaHIAPTHU30BaHHOM  TapelKu
NPOU3BOJUTE 10 BEJIMYMHE MEXTapesbya-
TOTO YHOCA.

3 | Bcrmomora- 6/3/2 | Texuonoruueckuii | TexHomorudeckuit TpyOompoBo: HasHaue- | [IK-6.1,
TeNbHOE  000- TpyGOIpPOBOL HUe U K1accuukaius, npuMensemsie Mate- | /1K-6.2,
pyZAOBaHHE, pranel. Mertoasl Komrencamun temmepa- | [/K-6.3
TEXHOJIOTHYe- TYPHBIX HaNpsDKEHUH C IMOMOIIBIO OCEBBIX,
ckuii  TpyOO- THOKUX W CKOJB3SIIUX KOMIIEHCATOPOB.

NpoBOJ W ap- Onopsl 1 OJBECKH TPYOOIIPOBOIOB.
Marypa

7. Cooepoicanue nadopamopHvIX 3aHAMUIL
CdopmynupoBath 11€J1b MPOBEACHUS J1a00PaTOPHBIX PadoT.




dopmu-

Ne Pasnesn nuc- Yacsl HaHMeHOBaHHUe pyeMble

w/n . — ounast JadopaTopHOi KpaTkoe conep:xxanue OMIIE=
padoThI

TeHIHH

1 ObopynoBa- 6/3/2 Ornenka moriaau | IIpousBecTH pacyeT mpoIeccoB Termiooo- | [7K-6.1,
HUE s Tel- MOBEPXHOCTH Tel- | MEHA B KOKyXOTPYOHBIX Termnooomennsix | /7K-6.2,
JIOBBIX  TIpO- T00OMEHHUKA ammapatax mpu ckopocTd kmakoctd B | [TK-6.3
1IECCOB TpyoOax 0,5; 1,0; 1,5; 2,0; 2,5; 3 mM/C u BBI-

OpaTh TEITOOOMEHHBIC ammaparel U3
CTaHIAapTHOTO psna. [IponusBecTu cpaBHE-
HHE BBIOPAHHBIX KOHCTPYKLHMH MO ILIO-
a1 MIOBEPXHOCTU TEIIOOOMeHa, K03(-
¢bunuenTy TeruIonepe aun u
THJIPaBINYECKOMY COITPOTUBIICHHUIO.

2 Ob6opynoBa- 6/3/2 W3yuenue BnusiHust | B pektudukannonHoil kononHe Hempe- | [1K-6.1,
HHE /IS Tpo- (mermoBoro umcna | pelBHOrO jeifctBus, paGotaromeit mnon | [/K-6.2,
BEJICHUST Mac- Ha nokasatenu | arMocepHbIM aaBieHHeM, paspensercs | [/K-6.3
COOOMEHHBIX pexTrdUKaIOoH- Gr xuaKoil OMHApHOM CMecH ¢ coepiKa-
IIPOLIECCOB HOH KOJIOHHBI HHUEM HU3KOKUIISIIIETO KOMIIOHEHTa XF.

Tpebyemast MoJsipHast 0N HU3KOKHUIIS-
IIero KOMIIOHEHTA B TUCTUILISTE COCTaB-
nsier Xp W B KyOoBOoM octarke Xw. Omnpe-
JIETUTh JUaMeTp KOJIOHHBI U ee pabouyro
BBICOTY. Pacuer uYucna TeopeTHYeCKUX
TapesiOK BBIMOJHUTh TPapUUSCKUM Me-
tomoM i paermoBoro yucia R-1, R-0.5,
R, R+0.5, R+1. Omnpenenuts onTHMab-
HYIO KOJIOHHY 10 MHHUMAalbHOMY pabo-
yemy o0bemy. [yt TapenapyaThiX KOJIOHH
MPHUHATH PACCTOSTHHE MEXKY Tapenkamu h,
CpelHMM K.IL.J. Tapeyok - 1. Juga Haca-
JIOYHBIX KOJIOHH BBICOTA HACAJKH, YKBHU-
BaJICHTHasE TEOPETUYECKOHN Tapeske, Co-
craBysieT ho, ckopocTh mapa W.
Bcenomora- 6/3/2 VmioTHeHne  3a- | YIDIOTHEHHE 3aropHOi apMarypsl, Beioop | /7K-6.1,

3 TeNnpHOE 000- TIOPHO¥ apMaTypsbl, | POKJIaI04YHOro MaTepuaia, onpejenenue | [K-6.2,
pyJOBaHue, BBIOOp MPOKJIaI04- | OMOPHOMN pEaKIMu MPOKIIAIKH. 1IK-6.3
TEXHOJOTHYE- HOT'0 MaTepuaa
ckuif  Tpy6o-

MpoOBOJ, | ap-
MaTypa
8. Camocmoamenvnasa paboma
Ne TeMbl, BLIHOCUMbIE HA CAMOCTOS- Yacol ®opma CPC Huan-
n/n TeJbHYI0 padoTy KaToOpPbI
JMOCTH-
JKeHH S
KOMIIe-
TEHUHMHU
1 Hasnauenne u knaccudukaius TEXHOJIO- 5/8/24 Iloozomoska x okzameny, | 11K-6.1,
TUYECKOro 00OpPY/IOBAHMS JUIA MPOBEJIE- npakmuueckoe 3anamue 1IK-6.2,
HUS XMMHYECKHX M HEDTEeXHUMHUYECKHX 1IK-6.3
nporieccoB. OCHOBHBIE TpeOOBaHMUS K 000-
PYZOBAaHUIO U MAIlIMHAM.
2 MeTopl MHTEHCU(DUKAIMK TEII000MeHa 5/8/25 Iloozomoska x okzameny, | 11K-6.1,
11K-6.2,




B TeruiooOMeHHMKaxX. OpeOpeHHbIe, 00kKa- nabopamopnoe u npaxmu- | 11K-6.3
TBIE, BUTBIC TPpYOBl. TpyOBI ¢ TypOymm3a- yecKoe 3ansamue, OUCKYCCUU

topamu. [leperopojku B TpyOHOM W

MEXTpYOHOM HpOCTpaHCTBax. MHOroxo-

JOBBIE TEIUIOOOMEHHHKH. TermmoodMeH-

HUKH C HEMETAIMYECKHUMHU TPyOKaMH.

Tennobie TpyOKH.

3 Hacamounpie komoHHBI. Bumbsl U xapakTe- 5/8/25 Ioozomoska k okzameny, | 11K-6.1,
PHUCTHKH HAcaJI0K, PeXHMbI paboThI. SIBIe- nabopamopnoe u npaxmu- | 11K-6.2,
HHUE «CYXOro KOHYCa» B HACaJ[0YHOH KO- yeckoe 3anHsamue 1IK-6.3
JIOHHE,  METOAbl  €ro  yCTpaHEHHUs.

Pacnpepenurenu mist KUOKOCTH H Ta3a;
ONOpHBIE YCTpOWCTBa NoJ Hacanky. llep-
CHEKTHBHBIC BUJIbI HACAJIOK.

4 CkopocTb xummudeckoii peakuuu. YpaBue- | 10/16/25 | [loocomoska « sk3ameny, | [IK-6.1,
HUE CKOPOCTH XMMHUYecKoi peakuuu. Ku- npakmuyeckoe 3aHamue 1IK-6.2,
HETUYECKUA M CTEXUOMETPUYECKUU IO- 1IK-6.3
paaxu peakuuit. Koncranra xuMudeckoin
peaKkmuy 1 METOAbI ee onpeaeneHus. Biu-

SIHUE TeMIIepaTyphbl HA CKOPOCTh PEaKIIHH.
YpaBHeHue AppeHuyca.

5 OcHoBHBIe BHAbl Teueil mns Harpesa | 10/16/25 | ITooeomoexa x axzameny, | 11IK-6.1,
HEPTENPOAYKTOB, HAIIPABJICHUS B UX Pa3- npakmuveckoe  3ansmue, | 11K-6.2,
BUTHHU. TeIUIOTEXHUYECKHE XapaKTepH- 00K1a0 1IK-6.3
CTHUKH TpyOuaThix medeld. TeruroHampsi-

KEHHOCTB TIOBEPXHOCTH Harpesa. TpyOsI 1
rapHUTYypa Teuel, MpUMeHsIeMbIe MaTepH-
QJIbI.

6 BenomorarensHoe  obopymoBanue s | 10/16/25 | Iloocomosexa x sxzameny, | I1K-6.1,
XpaHCHUS KUIKUX U Ta3000pa3HbIX MpPO- nabopamopnoe u npaxmu- | 11K-6.2,
JYKTOB: pe3epByapbl, €MKOCTH, T'a3rojb- ueckoe 3ansmue, ouckyccuu | 11K-6.3
Jephl, OyHKepa W CHJIOCHL Marepuansl,

YCTPONCTBO, 00JIACTH MPUMEHEHHUSI.
8.1 Konmpoas camocmoamenbHoil padbomul
Ne TeMbl, BLIHOCUMbIE HA CAMOCTOS- Yackwl ®opma KCP Nuan-
n/n TeJbHYI0 padoTy KaTopbl
J0CTH-
JKeHU A
KoMIIe-
TEeHIUU

1 Haznauenne u xmaccuukaius TEXHOIO- 4/5/0,5 Ipuem  sx3amena, | 11K-6.1,
THYECKOTO O0OpYAOBaHHS il TPOBE/e- npaxmuueckoe 3a- | 11K-6.2,
HUS XUMHYECKHMX W HEPTEXUMHUYECKUX Oanue 11K-6.3
nponeccoB. OCHOBHBIE TpeOOBaHUA K 000-

PYJIOBaHHIO U MAITFHAM.

2 MeTtonapl MHTEHCH(HUKAIMK TEII000MeHa 4/5/1 Ilpuem  sxsamena, | 11K-6.1,
B TemooOMeHHnKax. OpeGpeHHsIe, 00XKa- nabopamopnoe  u | 11K-6.2,
ThIe, BUTBIE TPYObl. TpyOnI ¢ TypOynu3a- npakmuieckoe 3a- 11K-6.3
topamu. [leperopogku B TpyOHOM W HAmue, OUCKYCCUu
MEXTPYOHOM TMpPOCTpaHCTBax. MHOroxo-

JIOBbI€ TEIUIOOOMEHHHKH. TernooOMeH-
HUKH C HEMETAIMYECKHUMU TpPyOKaMH.
TerutoBbie TPyOKH.




Hacamounbie konoHHBL. Bumbl U xapakTe- 4/5/1 Ipuem  sx3amena, | 11K-6.1,
PHCTHKH HACaI0K, PSKHUMBI pabOTHI. SIBIIe- nabopamopnoe  u | 11K-6.2,
HHE «CyXOro KOHyca» B HAaCaJ04YHOH KO- npakmuueckoe 3a- | 11K-6.3
JIOHHE,  METOABl ~ €ro  YCTpPaHEHHS. HAmue

Pacnipenenurenu Al KHUAKOCTH W Tasa;

ONOpHBIE YCTpOWCcTBa NoA Hacanky. llep-

CIIEKTHBHBIE BH/IbI HACATIOK.

CKOpOCTb XUMHYECKOW peakiuu. Y paBHe- 8/10/0,5 Ilpuem  sx3amena, | 11K-6.1,
HHE CKOPOCTH XUMHUYECKOW peakiuu. Ku- npaxmuueckoe 3a- | 11K-6.2,
HETUYECKUA M CTEXUOMETPUYECKUU IIO- HAmue 1IK-6.3
psiiku peakiuii. KoHCTaHTa XUMHUYECKON

peaKIuy U METOJIBI €€ onpeieseHus. Biu-

SIHHE TEeMIIePaTypbl Ha CKOPOCTh PEAKITHH.

YpaBHeHnue AppeHuyca.

OcHOBHBIC BHIBI T€Yel s Harpesa 8/10/0,5 Ipuem  sx3amena, | 11K-6.1,
He(TENMPOAYKTOB, HAIIPABIICHUS B UX pas- npakmuveckoe 3a- | 11K-6.2,
BUTHH. TEIIOTEXHUYECKHE XapaKTepH- Hamue, O0OK1A0 1IK-6.3
CTUKM TpyOuaThix mnedeld. TerutoHamps-

’KEHHOCTb [TOBEPXHOCTH Harpesa. TpyOsl 1

rapHUTYypa Tevei, IPUMEHsIEMbIC MaTePH-

aJIbL.

BcnomoratenpHoe  00opynoBaHue IS 8/10/0,5 Ilpuem  sx3amena, | 11K-6.1,
XpaHEHHs KHUIKUX U ra3000pasHbIX IPO- nabopamopnoe  u | 11K-6.2,
JYKTOB: pe3epByaphl, EMKOCTH, Ia3rojb- npaxkmuueckoe 3a- | 11K-6.3
nepbl, OyHKepa W CHJIOCHL. Marepuaiibl, HAmue, OUCKYCCUuu
YCTPONCTBO, 00JIaCTHh MPUMEHEHHUSI.

9. Hcnonv3oseanue peitmunzo60ii cucmemul OYeHKU 3HAHUIL

[Ipu olieHKe pe3yabTAaTOB ACSATEIBHOCTH OOYYAIOUIUXCS B paMKax JUCIIHU-
wnHbl b1.B.05S [MpoekTupoBane COBPEMEHHOTO TEXHOJIOTHYECKOT0 000pYI0BaAHMS
XUMUYECKUX W HEPTEeXMMHUYECKUX MPOU3BOJICTB HCIOJB3YETCS PEUTUHrOBasl CH-
crema. PeiiTuHroBas orneHka (GopMupyeTcs Ha OCHOBAaHUU TEKYIIETO U MMPOMEKYTOU-
HOT'O KOHTPOJIsl. MakCUMaJIbHO€ U MUHUMAJIbHOE KOJTUYECTBO OAJIJIOB MO Pa3IUYHBIM
BHUJIaM yueOHOM paboThl onucaHo B «llonoxkeHnu o 6aibHO-PEUTUHTOBOM CUCTEME
OLICHKM 3HAHUM CTYJEHTOB U olecrieueHus: kauecTBa yueoHoro npoueccay GI'BOY
BO «kKHUTVY».

Hanpumep, npu M3ydeHHM TUCHUILUIMHBI MPEIyCMATPUBAETCS DK3aMEH, J0-
KJIaJl, YEThIPEX J1Ta0OpaTOPHBIX pabOT. 3a ATU KOHTPOJIbHBIE TOUKU CTYAEHT MOXKET
MOJIYYUTh MUHUMAJIbHOE U MAaKCUMAIBLHOE KOJIMYECTBO OAIOB (CM. TaOIHILy).

3a ’K3aMeH CTYJICHT MOXKET MOJTYyYUTh MUHUMYM 24 O6amia u MmakcumyMm — 40
OaJoB.

Ouyenounvile cpeocmea Kon-60 Min, éannoe Max, oanrnioe6
Jlabopamopnasa paboma 4 12 20
Ilpakmuueckoe 3anamue 2 10 18
JMoknao 1 6 10
Jluckyccusn 1 8 12
IK3amen 1 24 40
Hmozo: 60 100




10. Ouenounvie cpeocmea 011 meKyuwieco KOHmMpPoOaA ycneeaemocmu, npo-
MEeNCYmMOUHOU ammecmayuu no umo2am 0C60eHUsA OUCUYUNTUHbL

OneHouHbIE Cpe/CTBA JJIA MPOBEACHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTecTaly 00y4YaroImuXcs 1 UTOrOBOM (rocyapCTBEHHOM UTOTO-
BOM) aTTecTaluy pa3padaThIBAIOTCS COTJIACHO MOJIOKEHUI0 0 DOHIaX OLEHOYHBIX
CPEIICTB, paCCMaTPUBAIOTCS KaK COCTaBHAs 4acThb paboueil mporpaMMbl U oHopmiLs-
I0TCS OTACJIBHBIM JJOKYMEHTOM.

11. Ungpopmayuonno-memoouuecxkoe obecneuernue OUCyuUnIUHb
11.1. Ocnognan numepamypa

[Tpu m3yuenun muctumuinHel «llepcrnekTuBHOE BHICOKOA(h(HEKTUBHOE TEILIO-
MaccoOOMEHHOE 000pYIOBAHHE B XUMHYECKOW TEXHOJOTUN» B KAU€CTBE OCHOBHBIX
MCTOYHUKOB MH(POpPMAIIMH PEKOMEHIYETCSI UCIIOJIb30BATh CIENYIOUIYIO JUTEPATYpYy.

OCHOBHBIC HWCTOYHUKH WH- KoJ-Bo Kk3.
hopmanuu

I'mnemanoB X.X. MamuvHel ¥ anmnapartsl X1- 80
MUYECKUX TPOU3BOJCTB M HedTenepepa-
6oTku; yuebnoe mocobue / X.X. ['mibma-
HOB, M.A. 3akupoB. — HuxHekamck;
HXTH, 2013. — 128 c.

MamuHel ¥ annapaTbl XMAMUYECKUX MTPOU3- | DnekTpoHHbld kaTanor Y HULL KHUTY
BOJCTB M Hedrerazomnepepadorku [Dnek-|http://www.kstu.ru/article.jsp?id_e=52135
TpoHHBIH pecypc]; yaeonuk / .M. [Tonuka-|Joctym ¢ 000 TOYKH HHTEpHETA

poB, C.U. Tlonukapos, C.B. PaukoBckui,
A.A. XoMeHKO. — 3-¢ U3]I. B 2JISKTPOH. Ba-
puante. — Kazans: KHUTY, 2014. Pexum
JOCTyTA: http://www.kstu.ru/arti-
cle.jsp?id_e=52135

11.2. /lonoanumenvnaa numepamypa
B kaudecTBe MOMOTHUTENBHBIX HCTOYHUKOB MHGOPMAIIMN PEKOMEHYETCS UC-
M0JIb30BaTh CIEAYIOUIYIO JIUTEPATYPY:

JlonosHUTEIbHBIE HMCTOYHMKH HHPoOpMa- Kou-Bo 3K3.
10101

1. 3akupoB M.A. KoxyxoTpyOuarbie TEmIiooOMeH- 19
Hble anmnapathl. Y.2: meTon. ykazaHus / coct. M.A.
3akupoB, M.I'. I'apunos, X.X. 'mismanoB; HXTH. —
Hwmxnexkamck: HXTU, 2012. — 44 c.

11.3. dnexmponnvie ucmoyHuKu uHGopmayuu

[Tpu m3yuenun nucuuriuHbl «llepcnexkTnBHOE BHICOKOA(D()EKTUBHOE TEILIO-
MaccoOOMEHHOE 000pyOBaHUE B XUMHUUYECKOW TEXHOJOTHUN)» HCTIOJIB30BAHHUE DJICK-
TPOHHBIX HCTOYHUKOB MH(POpMAITUU:

OnektpoHHbli  karamor  YHHUI[ KHUTY -  pexum  pocryna:
http://www.kstu.ru/article.jsp?id_e=52135

denepanbubii mopTai «Poccuiickoe oopazoBanue» http://www.edu.ru/



http://www.kstu.ru/article.jsp?id_e=52135
http://www.kstu.ru/article.jsp?id_e=52135
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1

denepaibHBIM  LEHTPp HH(POPMAIIMOHHO- 00pa30BaTENIbHBIX  PECYpPCOB
http://fcior.edu.ru/

Wudopmannonnas cuctema « EmuHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pe-
cypcamy» http://window.edu.ru/

http://elibrary.ru/ Kpynuelmmii poccuiickuii nHGOpPMaIMOHHBIN TOpTal B 00J1aCTH

HAYKH, TEXHOJIOTUH, METUIIMHBI U 00pa30BaHus, coaepxamuii pedeparsbl ¥ MOJTHBIC
TEKCTHI OoJiee 14 MJTH HaydHBIX cTaTel U myOnmkanuid  http://elibrary.ru/

11.4 Cospemennsvie npogheccuonanvmvie 6a3vl 0GHHBIX U UHPOPMAUUOHHBLE
CHPAGoOUHbIE CUCHIEMBL.

1. Kypnan «Xumuueckoe v HeTerazoBoe MaImHocTpoeHue». CalT xxypHaia
«XUMHUYECKOe H He(TerazoBoe MalluHOCTpoeHue». — Jloctynm cBOOOAHBII:
http://www.himnef.ru/

2. Kypuan «MammHOCTpOCHHE W HHXKEHEpHOE o0pa3oBanuey. CalT )KypHaia

«MalrHOCTpOEHHEe M HHXKEHEepHOoe oOpas3oBaHue». — JlocTynm CBOOOIHBINM:
https://old.mospolytech.ru/index.php?id=4088

CorunacoBaHo:

3aB. OTJEJIOM W Tapacosa B.41.

o OUOIMOTEUHOMY

00CITyKUBAHUIO

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCYUNIUHBL (MOOY14).

VYyeOHble ayAUTOPUHU AJI1 TPOBEACHUS YUEOHBIX 3aHATUN OCHAILIEHBI 000pY-
JIOBAaHUEM:

1. Crenn Ne 1. “BuxpeBoit MaccooOMEHHBIH anmapar’”,

2. Crenpg Ne2. “HacamouHas KojioHHa”,

3. Crenpg Ne 3. “IIpoTMBOTOYHBIC KOHTAKTHBIE MAaCCOOOMEHHBIC YCTPOHCTBA”,
Maket «MOHTaX KOJIOHHBI IByMsI KpaHAMM,
Crena Ne 4. “ITpssiMOTOYHBIE KOHTAKTHBIE MACCOOOMEHHBIEC YCTPOICTBA”,
Crenpn Ne 5. “UccrnenoBanue TMAPOIMHAMUKYA OJTMHOYHBIX Karlelb”,
Crena Ne 6. “PeakTop ¢ Memankoii”,
Crenn Ne 7. “PoTanimoHHbI MaCCOOOMEHHBIX anmapart (IIeHTPOOESKHBIN)”,
Crenpn Ne 8. “TemrmiepaTypHble HANPSHKEHUS B KOKYXOTPYyOUaThIX TEMI000-
MEHHUKAX ",
9. Crena Ne 9. “KoxxyxoTpyOUaThiif TEIIII000MEHHUK,
10.Crenn Ne 10. “YmioTHUTENbHBIE YCTPOMCTBA Bpama}omnxcsl BAJIOB”
11.Crenn Nell. “LleHTpoBKa HACOCHBIX YCTaHOBOK ; CeKlMs KJIamaHHOW Ta-

penxu tuna TKII, Ceknus kommaukoBoii Tapenku tuna TCK,

12.Crenmg Nel2.“MoHTaX KOJIOHHBI BEDKMMHBIM CIIOCOOOM™,
13.Crenn Nel3.“MoHTaxX KOJIOHHBI TOPTAJIbHBIM KPAaHOM
14.Crenpg Ne 14. «MoHTaXX KOJIOHHBI IBYMSI KpaHAMK;
15.MakeT pekTu(PUKAIUOHHON KOJIOHHBI.
TEXHUYECKUMU CPEACTBAMU OOyICHUS:

©~NOoOR


http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1

1. OBepxda-TpoeKTop;

2. PynoHHBIN HACTEHHBIN SKpaH,

3. HoytOyk ¢ mpoekTopom

[ToMermeHust st CaMOCTOSATENbHON pabOThl OCHAIIEHBI KOMIIBIOTEPHOM TeX-
HUKOM C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHEeT» U 0OecreyeHbl JOCTY-
IIOM B 3JICKTpOHHYI0 HHpopmarnnonHywo cpeny HXTU. Jlonmyckaercs 3ameHa 060-
PYAOBaHMS €r0 BUPTYaJIbHBIMU aHAJIOTAMH.

JIuneH3upoBaHHOE MPOTpaMMHOE obecrieueHre U CBOOOIHO pacIpocTpaHse-
MO€ MpOrpaMMHOE 00€CIeUYEeHHE, UCIOIb3yEMOE B YYEOHOM MPOLECCE MPU OCBOE-
HUU qucturuinHbl «llepcnekTuBHOE BBICOKOA((HEKTUBHOE TEMIOMAacCOOOMEHHOE

000pyZIOBaHUE B XUMHUYECKON TEXHOJIOTHI:
1. Windows XP;

2. Microsoft Office 2007;
3. AntuBupyc Kacnepckoro

13. Obpaszosamenvhvie mexnoozuu

KonuyecTBo 3ansatuii 1151 ouHor popmel o0yuenus 16 gacos, At 04YHO-3204-
Hot 10 yacos, ajst 3a04HOM opmbl 10 yacoB, MPOBOJUMBIX B MHTEPAKTUBHBIX (Qop-
Max.

OcHOBHBIC HHTEPAKTUBHBIE (POPMBI MPOBEJCHUS YUEOHBIX 3aHATHI:

* TOKJIaJbl

* IUCKYCCHS,

* U3YUYEHUE U 3aKpeIJICHHE HOBOTO MaTepuaia Ha UHTEPAKTUBHOM JICKIIUU
(texuus-Oecena, TEKIUs — AUCKYCCHUS, JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYaIUid).



