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Kypc, cemectp V.8 V.9
®opma oOyueHnuss | o4Has OYHO-3a04Has
Yacel 3E 4achl 3E
Jlekunu 18 0,5 9 0,25
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THSI ‘
CP | 72 | 2 72 2
KCP B 45 1,25 |
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PaGouass nporpamma cocrtaBlieHa ¢ yueTom Tpebopanui (dejepanbHOro rocy/ap-
CTBEHHOT0 00pa30BaTeILHOrO CTaHAapTa BbiCcLIero odpazoBaHus

(Ilpuka3z MunobpHayku Poccun Ne 923 or 07.08.2020) no nHanpasinenuto 18.03.02
«JHepro- u pecypcocbeperaroliide npouecchl B XMMUYECKON TeXHOI0r1H, Onorex

(HOMEP. JIaTa YTBCPAICHHS ) (mndp) (HAMMCHOBAHUC HATIPABICHUS )

HOJIOTMH M Hed)TeXMMHH» Ha OCHOBaHMM ydeOHOro ruiaHa Habopa oOyuarolmxcs
2023 rona.

Pa3padoTumnk nporpammai:

noueHT kadp. MAXII .H. Majpbiiuen

(JLOJKHOCTL) (n 1Chb) (D.HN.0O.)

PaGouas nporpamMma paccMoTpeHa v 0jj00peHa Ha 3acenanuu Kadeapsl MAXII
nporokos o1 19.04.2023 r. Ne 8

M.H. Maapiies
(D.H.0O.)

3aB. kadepoii

(8]



1. Ilenu oceoenus oucyunaunsl

[enssmMu ocBoeHUs ITUCUUILIUHBI «/IHHOBAIMOHHBIE TEXHOJOTUM U TEXHUKA B
XUMHUYECKOM amapaToOCTPOSHUN» SBIISIOTCS:

a) opmupoBaHue 0a30BBIX 3HAHWUA O COBPEMEHHBIX MalllMHAX W araparax,
UCIIOJIB3YEMBIX JUIsl TIPOBEICHUS] (U3UUECKUX TEIUIO- U MacCOOOMEHHBIX U PEaKIlu-
OHHBIX MIPOLIECCOB B XUMUUYECKUX U HE(PTEXUMHUUECKUX MPOU3BOICTBAX;

0) o3HaKOMJIEHHE O0YyYaroUMXCsi ¢ OCHOBHBIMHU HAIIPABICHUSMU U METOJIAMHU
YCOBEPILICHCTBOBAHUSI U MOJIEPHU3AIMU TUIIOBOTO M CIEIHAIBHOIO TEXHOJOTHUYe-
CKOro 000py/I0BaHUsI, U MAIIMH C UCIIOJIb30BAHUEM IMOCJIEIHUX JOCTHKEHUN OTeue-
CTBEHHOM U 3apyOe’KHON HAYKU U TEXHUKHU;

B) oOecriedyeHue HEOOXOJIMMOIr0 YpOBHS 3HAHMM W MPAKTUYECKUX HAaBBIKOB,
HEOOXOAUMBIX JIJIsl pEUICHUSI MHXKEHEPHBIX 3aJ1ad 10 BBIOOPY, pacueTy U MPOEKTUPO-
BaHMIO TUTOBBIX MAaIlIMH U alnapaToB OTPacCIH;

r) GOopMHUpPOBAHUE U 3aKpEIUICHWE 3HAHUNM y OOydaromuxcsl Mo BOIpocaMm 00-
CIIy’KMBaHUSI, MOHTaKa U PEMOHTa OCHOBHOTO TEXHOJOTUYECKOr0 000pyJ0BaHUs, a
TaK)K€ BOINPOCAM OpPraHU3aIlMU U TPOBEICHUS HCCIECIOBAHUM C IETBI0 COBEPIICH-
CTBOBAHUS JICHCTBYIOIIETO O0OPYAOBaHUS U MAIIINH;

1) popmupoBaHre y 0OyJaromuxcs OOMMX MPEACTaBICHUM W HaBBIKOB B pas-
JUYHBIX 00MacTsIX Oyayied npoheccuoHaIbHOM JesATeIbHOCTH B KAYECTBE MHXKEHEe-
pa-dKCIUTyaTalluOHHUKA, HHKEHEPa-KOHCTPYKTOPA, MHKEHEpa-UCCIIea0BaTEels.

2. Mecmo Oucuunaunwvt (mM00yns) 6 cmpykmype 00pa3oeamebHOiU npo-
cpammol

Huciunnnna « THHOBAIIMOHHBIE TEXHOJOTHH U TEXHUKA B XUMHYECKOM arlra-
paToCTpOEHUM» OTHOCHUTCS K gapuamusrot dactu OIl u dhopmupyer y 6akanaBpos

no HamnpasieHuto nmoarotoBku 18.03.02. «DHepro- u pecypcocOeperarpniye mpoiec-

Chbl B XMMHUYECKOW TEXHOJOTHUU, HEDTEXUMUU M OWOTEXHOJOTUHMY» HAOOp 3HAHWM,

YMEHUU, HABBIKOB Y KOMIIETEHIIUH.
s ycnenmHoro ocBOCHUsI TUCUUIUIMHBI « ITHHOBallMOHHBIE TEXHOJIOTUH M TEXHUKA

B XHMMHYCCKOM alllapaToCTpOCHUN) 661Kaﬂ616p no HalpaBJIICHHUIO IIOATOTOBKH



18.03.02. «DHepro- u pecypcocOeperaroIme mponecchl B XUMHYECKONW TEXHOJIOTHH,

He(bTeXI/IMI/II/I 1_OMOTEXHOJIOTHH JOJDKCH OCBOUTH MaTCpual MNMPCAIICCTBYHOIINX

TUCITUATITNH:
a) b1.B.10 Mawunwvl u annapamsl xumuueckux npouzeoocmsa,
0) b1.0.32 Humencuguxayus meniomaccoooMeHHblX NPoyeccos.

HucrunnnHa « ITHHOBaIIMOHHBIE TEXHOJIOTUW M TEXHUKAa B XMMHUYECKOM arra-
pPaTOCTPOSHUW» SIBIISCTCS MPEIIECTBYIONIEH U HEOOXO0auMa Il YCTEIIHOTO TIPO-
XOKJICHUS .

@) npou3800CMBEHHOU NPAKMUKU,
0) npedoUnIOMHOU NPAKMUKU.

3HaHWS, TTOJTy9CHHBIC MPY W3YYCHUH TUCIUTUTMHBI « IHHOBAITMOHHBIC TEXHOJIO-
TUU ¥ TEXHUKA B XHMHUYECKOM alapaTOCTPOSCHUN» MOTYT OBITh MUCIOIL30BaHbI MIPH
MPOXOXKJICHUU TPAKTHK HPOUBOOCBEHHOU U NPedOUNnioMHOlU W BBHITIOTHEHUU Gbl-

NYCKHbIX K8AMUPUKaAYUOHHBIX pabom 1o HanpasieHuio moarotosku 18.03.02. «3Hep-

Io- 1 DCCVDCOC6CD€F3IOH_II/I€ IIPOUECChl B XUMHUYECKOMN TCXHOJIOTHUH, HC(bTeXI/IMI/II/I )41

OMOTEXHOIOTHN.

3. Komnemenuyuu obyuarowezocsa, gpopmupyemoie é pezyiomane 0C60eHUA
OUCUUNIUHBL

1. TIK-2.1 3naetr MeToAbl, CPEICTBA MJIAHUPOBAHUS U BBHIIOJHEHUS JKCIEpPH-
MEHTAJIbHBIX UCCIICIOBAHUN U pa3padOTOK,

2. TIK-2.2 YmeeT npuMeHsTh CpECTBA TUIAHUPOBAHUS TPU BBITIOTHEHUH HC-
CJIEIOBaHUI U pa3pabOTOK,

3. IIK-2.3 Bnanmeer HaBbIKaMH TPOBEICHUS HMCCIEAOBAHUN, OQOPMIICHUS H
aHaIM3a MOJYYEHHBIX Pe3yJbTaTOB SKCHEPUMEHTAIbHBIX HUCCIAEAOBAaHUN U
pazpaboToK,

4. TIK-4.1 3naer meroasl omnpenencHuss 3P(HEKTUBHOCTH BHEIAPEHUS HOBOMU
TEXHUKH U TEXHOJOTUH, PALIMOHAIN3ATOPCKUX MPEJIOKEHUN U U300peTe-

HUH,



5. TIK-4.2 Ywmeer pa3palaTeiBaTh METOJUUECKHE M HOPMATUBHBIE MaTEPHAIIBI,
TEXHUYECKYIO0 TOKYMEHTALMIO Ha HOBYIO TEXHUKY U NEPENOBYIO TEXHOJO-
THIO,

6. I1K-4.3 Bnaneer HaBbIKaMH pa3pabOTKU M peau3aliy IIaHOB BHEAPEHUS
HOBOM TEXHHMKH W  TEXHOJOI'MH, NPOBEIACHHUS  OPraHU3alMOHHO-
TEXHUYECKUX MEPOMPHUITHIA, OMBITHO-KOHCTPYKTOPCKUX padoT.

B pe3ynomame oceoenua oucyuniunst 00y4ar0uiuiica 001M4cen:

1) 3naTs:

* Ha3HAYEHUE, YCTPOWCTBO, MPUHLUI AEHCTBUS OCHOBHOTO OOOpYAOBaHUS U
MalllMH OTpaciad, a TaKXKe IIyTH COBEPLICHCTBOBAHUA HX TEXHUYECKUX W
TEXHOJIOTMYECKUX I10KA3aTesIe, HAIIPaBJICHHBIX HA CHUXKEHHUE MaTEpUAIBHBIX U
DHEPreTUYECKUX 3aTpaT Ha UX DKCIUIyaTallUI0 U PEMOHT;

*0 IEpCIEKTUBHBIX HANPaBICHUAX CO3J4aHUA WU BHEAPEHUsS HOBBIX BHUIOB
MalIMH 1 000PYAOBAaHUS Ha OTEUECTBEHHBIX U 3apyOEKHBIX MPEANPUATHUAX OTPACIH,;

*COJEpKAHMUE H METOAUKY pacyeTra M IPOCKTUPOBAHHUS  OCHOBHOI'O
TE€XHOJOTMYECKOT0 000pYJOBaHUS M MallMH M UX 3JEMEHTOB, 00eCHeuMBAIOIIMX
3aIaHHYIO0 ITPOU3BOJAUTEIBLHOCTD U KQYECTBO BBIITYCKAEMOM ITPOAYKLMH;

* TEXHUYECKHUE CpEICTBA Ul M3MEPEHMs, PEryJMpOBaHUs MU ONTHUMU3ALUHU
TEXHOJOTMYECKMX IapaMeTpoB O0OpYyIOBaHUS W MallMH Ha COBPEMEHHBIX
XUMHYECKHX U HEPTEXUMHUECKUX TPOU3BOJICTBAX.

2) YmMerTs:

® MPOBOJAUTH CPABHUTENIbHBIA AHAINW3 W HCCIEIOBAaHUA IOKazareseid pabdoThl
o0OpyIOBaHMA M MallMH I ONTUMHU3ALUUU TEXHUKO-3KOHOMHUYECKHUX

MOKA3aTeJIeld 3a CYET CHMXKEHUSI MaTEPUATIbHBIX M DHEPTETUUYECKUX 3aTpaT HA

HX 3KCILTyaTallrIo,

® BBINIOJHATH TCXHOJOTHMYCCKHE U HNPOYHOCTHBIC PACUYCTHI O60py,[[0BaHI/I$I u
MalllMH W HUX J3JICMCHTOB IIO 3aAdHHBIM IIapaMCTpaM: IIPOU3BOAUTCIIBHOCTD,

KaueCTBECHHbLIN COCTaB, IABJICHUC, TCMIICPpATYpPaA U T./;



® [I0JIb30BAaThCAd TEXHUYECKOWM W HOPMATHUBHO-CIIPABOYHOW JIUTEPATYpOll s
BbIOOpa d(PHEKTUBHOTO M HAJIC)KHOTO 000PYI0BAHUS M MAIIMH U MOHUTOPHH-
ra TEXHUYECKOTO COCTOSIHUS ACHCTBYIOIIMX MAIIWH U alllapaToB;

e (opMupoBaHHE Y OOYUYAIOIMMUXCA OONIUX MPEACTABICHUA M HAaBBIKOB B Pa3-
JUYHBIX 00JacTsaX Oymymiedl mpodecCHOHaTbLHON NESITEIbHOCTH B KadeCTBE
WHKEHEPa-3KCILTyaTallHOHHUKA, HMH>KEHEPA-KOHCTPYKTOPA, UH)KEHepa-
UCCIIEIOBATEIIA.

3) Bnanets:

® HaBBIKAMHU I10 PacUeTy U MPOCKTUPOBAHUIO, BEIOOPY U OOOCHOBAHUIO BHIOOpA
OCHOBHOTO 00OOPYJIOBaHUSI M €ro HJIEMEHTOB, OOECIEUMBAIONINX 33JaHHYIO
MPOU3BOAUTEIHHOCTh U KaY€CTBO BBITYCKAEMON XUMUYECKOW M HEPTEXUMHU-
YECKOW MPOAYKIINH;

® METOJaMU CpPABHUTEJIBHOTO aHajiu3a OCHOBHBIX IOKa3aTejned paboThI
TUIOBOTO M CIEIMAIbHOIO0 O0OpPYJAOBaHUS OTPACIU C LIEJIbI0 ONTHUMU3AIUU
PEXKUMOB UX pabOTHI;

® HaBbIKAMHU 110 OpraHU3aIMU OE30MACHBIX YCJIOBHM pPabOTHI JEHCTBYIOIIETO
000pYyI0BaHUS M MAIlIMH HA XUMUYECKUX U HEPTEXUMUUECKUX MPETTPUITUIX
3a CUeT HAJACKHBIX METOJOB pacyera M IMPOCKTUPOBAHUS, U OOECIeYeHUs
CBOEBPEMEHHOI'0O MOHUTOPUHTA TEXHUYECKUX U TEXHOJOTHUUYECKUX XapaKTepH-
CTUK 000pyIOBaHMUS.

4. Cmpykmypa u cooepicanue oucyuniunvl «MHHoBaUUOHHBIE MeEXHOI02UU
U MEXHUKA 8 XUMUUECKOM aAnnapamocmpoeHum)

OO6mmast Tpy1I0€MKOCTh JTUCHMIUIMHBI COCTABIsAET 4 3a4eTHBIX eauHMIbI, 144 Jaca.

= Z

Pa3zpen Buabl yuyeOHoit OneHovnblie
JUCIUIIINHBI - paboThI (B 4acax) cpeacrsa AJis
2 Jlexuun | IlpakTHyeckue KCP CPC NPOBEICHUS
= 3aHATHUSA NMPOMeEKYTOY-
© HOM aTTecTa-
MU 110 pa3jie-




JIam
1 | Brenenue. 3auem c¢ oyen-
Hasnauenue u KOU, npakmuye-
KJIaCCU(UKALIUS 8/9 3/2 3/2 6/8 12112 | ¢koe sansmue
000opynoBaHUs
2 | O6opynoBanue 3auem c oyen-
JUTSI TETIJIOBBIX 8/9 31 31 6/7 1o/1p | Kol npakmuue-
IIPOLIECCOB cKoe 3ansamiue,
ouckyccust
3 | O6opynoBaHue 3auem c oyen-
JUTSI IPOBEICHUS KoOll, npakmute-
MaccooOMEH- 8/9 3/2 3/2 6/8 12/12 | croe sanamue
HBIX IIPOIECCOB
4 XUMHUYECKHE 3auem c oyen-
8/9 3/1 3/1 6/7 12/12 | koil, npaxmuue-
PEaKTOpHI
cKoe 3ansmiue
5 | TpyOuarsle me- 3auem c oyen-
YU XUMUYECKUX Ko, 00K1ao,
u Heprenepepa- | 8/9 31 3/1 6/7 12/12 | npakmuueckoe
OaTBIBAIOIIAX 3anaAmue
IIPOM3BOJICTB
6 | Bcmomorarens- 3auem c oyen-
HOE 000pyaoBa- KO, OUCKYCCUsL,
HHE, TeXHONO- 8/9 3/2 3/2 6/8 19/1p | Mpaxmuueckoe
THYECKHH Tpy- 3auamue
OompoBoJ U ap-
Marypa
HUTOIro 18/9 18/18 36/45 72/72 3auem c oyen-
Kot
dopma arTecTanuu Ounas hopma: 3a4eT ¢ OIEHKOI;
OuHo-3a04yHas opMa: 3a4eT C OIICHKOM

5. Coodepircanue neKyUOHHBIX 3aHAMUIN NO memam C yKazaHueM (opmupye-
MBIX KOMIIETCHIIMH U UCIOJIb3YEeMbIX WHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIO-

TUHN.

| Ne | Pa3nes1 nucHUIINHBI | Yacsl | Tema JIeKIIMOHHO- | KpaTkoe coaep:xa- |(I)0panyeM1>1e|
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n/n

o4YHAas/0YHO-
3204Hasd
¢hopma 00.

ro 3aHATUA

HHUE

KOMIICTCHIIMH

Bsenenue. Haznauenue u
KJIaccupuKanus o00pyno-
BaHMSA

3/2

Beenenne. Hasznaue-
HHE W Kiaccupuka-
s 000pyIOBaHUS

IIpenmer u  3agaun
W3y4YECHUS  AWUCIUILIH-
Hel. HasHauenwe wm
KIacCHpUKaus  TpH-
MEHJIEeMOTO  000pyIo-
BaHMs, MAlIMH U amma-
paToB AT MPOBEACHMS
XUMHYECKUX U HedTe-
XUMHUYECKHX  MpoIec-
coB. OcHOBHBIE TpeOO-
BaHMS K TEXHOJIOTHYE-
CKOMY 000pyIOBaHUIO
Y MaIlHHAM.

IIK-2.1, 1IK-2.2,
1IK-2.3, IIK-4.1,
1IK4.2, IIK-4.3

O6opynoBanue Jis TEIIO-
BBIX IIPOLIECCOB

31

2.1. Konctpykunn
TEII00OMEHHUKOB

2.1. Hasnauenme wu
KiIaccuuKamuss  Tem-
JOOOMEHHBIX — anmapa-
TOB. TpeboBanus,
HpEeABSBISIEMbIE K TEIl-
nooOMeHHHKaM. JIBu-
JKyIllasi CHiIa mporecca
TemiooOMeHa.  Ypas-
HEHHUE TEIUIONEPEaadH.
VYerpolicTBo, Ha3Haye-
HHE DJIEMEHTOB, Map-
KHPOBKa KOXXYXOTpYO-
YaThIX TEIUIOOOMEHHH-
KOB. TemIo00MEeHHUKI
JKECTKOH KOHCTPYKIIMH
c HETIOIBIKHBIMA
TpyOHBIMH peIIeTKaMH.
TemmnepaTypHble
HaNpsDKeHUsI B KOXKY-
XOTpyOUaTelX  TEIuIo-
0OMEHHMKaX: NPUYNHBI
TOSIBJICHUS;  METObI
KoMrieHcarmu. Teruro-
OOMEHHHKH II0JTy)KECT-
KOH KOHCTPYKIMH C
KOMIICHCAaTOpOM B
Kopmyce; ¢  T'HOKOH
MeMOpaHoil B TpyOHOMH
pelieTke; ¢ M30THYTHI-
MH (BHTBIMH) TpyOKa-
MH. TemnooOMeHHUKH
HEXXECTKOM KOHCTPYK-
m ¢ U-oOpa3HeIMH
TpyOKamy; c IuIaBaro-
I TOJOBKOM; C callb-
HUKOBBIM  YIUIOTHEHH-
€M IUIaBarolleil rojos-
Kd; C  BHYTPEHHHM
KOMIIEHCAaTOPOM Ha
IUTaBaroOIIel TOJIOBKE; C
JIBOHHBIMH ~ TpyOKamu
duinpaa.

2.2.  KoHcTpykTHUBHOE
WCIIOJITHEHHE OCHOBHBIX
Y3JIOB  TEIUNIOOOMEHHH-

IIK-2.1, 1IK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3

11




2.2. Koncrpykuun
Y3JI0B TEIUIOOOMEH-
HHKOB

2.3. CrnenuaibHble
BUIL  TEINIOOOMEH-
HHUKOB

KOB: TpyO, KOXyxa,
TPYOHBIX pEIIeTOK.
Pazmigaple  cmocoOsr
pasmemeHus TpyoO Ha
TpyOHOI pemeTKe.
Metonel  COeqUHEHHUS

TpyO C pemeTKod, ux
objacT TpUMEHECHUS
CPaBHHUTEIBHBIE IIOKa-
3arenu. HaszHauenue u
BUJIBI TIEPETOPOIOK Ha
TpyOHOM U MEXTpYO-
HOM  MPOCTPaHCTBAxX
TETIIO0OMEHHHKOB.
OmgHO- M MHOTOXOIO-
BBIE TEIUIOOOMEHHHKH.
Metoap!l W TPHUHIOUIIBI
WHTCHCU(DHKAIINN TeTI-
mooOMeHa B TpyOax.
OpeOpennple,  00xa-
TBIE, BUTHIE TPYOBL
TpyOsl ¢ BHYTpEeHHHM
TypOynu3aTopamy.
2.3. CreunaiabHbIE BH-
JIbl TETUIOOOMEHHHUKOB!
O50YHBIC, TOTPYXKHBIE,
IUICHOYHBIE, pereHepa-
TUBHBIE. TermnooOMen-
HUKH C IDIOCKOH II0-
BEPXHOCTBIO TEII000-
MEHa: IUIACTHHYATHIE,
CHHpajibHbIe, IUIACTHH-
4aTo-peOpHucThIe U .
TenmoBele TPYOKH.
CpaBHUTEJIEHBIE TTOKaA-
3aTeny, 00JacTb TNpH-
MEHEHHs  Pa3IMYHBIX
BUJIOB TETFIOOOMEHHBIX
annapaTos.

O6opynoBaHue I PO-
BEJICHHUST MAacCOOOMEHHBIX
HPOLIECCOB

3/2

3.1. OcHOBHEIE Mac-
COOMEHHBIE TIpOIIeC-
CBI

3.1. Mecto u poib
MPOLIECCOB  Macco00-
MEHa B XUMHYECKUX U
HepTeXUMHUIECKIX

npousBojcTBax. Kirac-
cuduKkanus MpoueccoB
MaccooOmena. OcCHOB-
HBIC TIOHATHS M OIIpe-
JIETICHUsI  TIPOILIECCOB
MaccooOMeHa: JBHKY-
mas Ccuja Ipolecca;
ypaBHEHHE Maccolepe-
nay. CymHOCTh Mpo-
LIECCOB paszeneHus
METOJIaMH TIEPErOHKH,
peKTU(UKAINH, ab-
copbrmun. Cxembl Tpo-
LIECCOB TPOCTOI Tepe-
TOHKH M peKTH(UKamuu
OMHApHBIX M MHOTO-
KOMITOHEHTHBIX  CMe-

IIK-2.1, IIK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3
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3.2. HacagouHsle ko-
JIOHHBI

3.3. Tapenbuatsle
KOJIOHHBI

ceil. Ilonnas u Hemoun-
Hasl; TpOCTast M CIOX-
Hasi  PEKTU(HUKAIHOH-
Hbl€ KOJIOHHBL. Amnma-
patypHOe odopMIICHHE
mporiecca  abCopOIHH.
CpaBHHTENBFHAS XapaK-
TEPUCTHKA Pa3IMIHBIX
METOJIOB  Pa3JICICHUS
KUJKUX W Ta30BBIX
cMecell Ha KOJIOHHBIX
MacCOOOMEHHBIX amia-

parax.
3.2 YcTpoiicTBo,
MIPUHLIMI NeWCTBUS

HACcaJOYHBIX  KOJOHH.
Bunel u  xapakrepu-
CTHKH HacaloK, CpaB-
HHUTENbHAS XapaKTepH-
CTHKa, PEKOMEHMAINU
10 BBIOOPY ONTHMAIb-
HOTO peXHMa pabOTHI.
KoncTpykTHBHOE
odopmireHne Hacago4-
HBIX KOJIOHH: pacrpe-
JICTUTENbHBIE U TIepe-
pacrpenennTeabHbIe
YCTPOWCTBA JUIS KHI-
KOCTH U Ta3a; ONOPHBIE
yCTpoiicTBa oz
HacazKy. SIBneHne «cy-
XOro KOHyca» B Haca-
JIOYHOH KOJIOHHE M Me-
TOJBI €r0 YCTPaHEHHUS.
JocronncTBa M Henmo-
CTaTKM  HAacaJOYHBIX
kosoHH. [lepcriekTuB-
HBIC BU/BI HACAIOK.
3.3. Tapenbuarble KO-
noHHEL.  CpaBHHTENDb-
HBIE IIOKa3aTelIH Tape-
JIOK, PEKOMEHJALNH TI0
BBIOOPY ONTHMAaJILHBIX
napameTpoB. YCTpoil-
CTBO, NPHHIMI JICH-
CTBHS, 00JIaCTh IIpUMe-
HeHuss  0apOOTa)XHBIX
TapeJIoK: CHUTYATBIX;
KOJITAYKOBBIX C Kall-
CYJNBHBIMH  KOJITIa4YKa-
MH; JKeNo0vaThlx; U3 S-
00pa3HBIX 3JIEMEHTOB;
KOMOMHHUPOBAaHHBIX U
np. CrpyiiHble Tapenku
C HampasJeHHBIMH I10-
TOKaMH JKHJIKOCTH U
rasa: qenrynvarsie,
SI3BIYKOBBIE, apOYHEIE,
IUTACTUHYATBIE, U3 TPO-
CEUHO-BBITSDKHBIX  JIH-
CTOB. OcoOeHHOCTH
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paboTel ®  00JacTh
MPUMEHECHUS  KIIalaH-
HBIX TapesioK: JHCKO-
BBIX;  IUIACTUHYATHIX;
0OaJIJIaCTHBIX; JKaITIo-
3UMHO-KJIalIaHHBIX.
[IpoBanbHBIE Tapenku
0e3 mepenuBOB:  pe-
[IeTYaThle; CHUTYATHIC;
BonHHCTRIC; Kurrens.
[punumn IeHCTBUS,
OCHOBHBIE TIOKa3aTeNN
CHETHANBHBIX TapesoK:
C IOByMS 30HaMHU KOH-
TaKTa; CTpYHHO-
HEHTPOOCKHBIX;  IICH-
TPOOEKHO-BUXPEBHIX.
KomOunnposaHnHbie
Tapenku. Tapenkm ¢
MPSIMOTOYHBIM JIBHKE-
HHEM IIOTOKOB: TpPYyO-
4aThle; C 3aBUXPUTEI-
MU (BHUXPEBBIE); C CEK-
UOHUPOBAHUEM TIOTO-
koB. KoHcTpykTHBHOE
opopMIICHHE  OCHOB-
HBIX DJJIEMCHTOB Ta-
peNBYaThIX KOJIOHH:
YCTPOHCTB AJIs BBOJIA H
BEIBOJIA MIPOAYKTOB;
TIePETUBHBIX
YCTPOHCTB;  CIIOCOOOB
MOHTa)Xa BHYTPEHHHUX
JIIEMEHTOB.

XUMHIYECKHE PEaKTOPHI

31

4.1 Xumuueckue pe-
aKTOPBI B XMMHUYe-

CKOM U He(hTeXUMHU-
YeCKOW TEXHOJIOTUH

4.1. Ha3nauenume, Me-
CTO W pOJNb XHUMHYe-
CKHX pPEaKTOpPOB B XH-
MHYECKOW W HePTeXH-
MHYECKOH TEXHOJIOTHH.
OCHOBHEIE OTJIHYHS
XUMHYECKHX  PEaKTO-
POB OT OpPYTUX THUIIOB
ammmaparos. Knaccu-
¢uKanysg XUMHYCCKUX
peaknuii B 3aBUCHMO-
CTH OT MeEXaHHu3Ma,
crocoboB  BO30YX)zE-
HUS, PEKUMOB TMPOTE-
KaHUs, TEIUIOBBIX U (a-
30BBIX XapaKTCPUCTHK.
IlonsTue CKOPOCTHU
XAMHYECKON peaKIuH.
YpaBHeHHE CKOpPOCTH
XHMHYECKON peaKIuH.
3aKoH  JIEHCTBYIOLIUX
macc. Knnernueckuii u

CTEXHOMETPUUECKUH
HOPSIAKH peaxiuil.
Koncranra  xumunde-

CKOM peakuuu. Brus-
HUE TeMIIepaTypbl Ha

IIK-2.1, IIK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3
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4.2.  Konctpykimm
XUMHYECKHX pPEeaKTo-
poB

CKOpPOCTh XHUMHYECKOMH
peakuu.  YpaBHEHHUE
Appenunyca.

4.2. ®akTopHl, ompene-
JSTFOIIME KOHCTPYKIIHIO
XUMHUYECKHX  PEaKTO-
poB. Peakropel wupe-
IPHOTO  BBITECHEHHS,
UICaNbHOTO  CMeIe-
HUS, MHOTOKAaCKaJHBIE
pPEaKTOpBl  CMELICHHUS,
UX CPaBHUTEIBHBIC Xa-
pakrepuctuku. Kun-
KOCTHBIE KyOOBEIE pe-
aKTOPBI Uil TOMOTCH-
HBIX W TETEPOTECHHBIX
peakuuii. Ilepememn-
BAlOIME W TEIUI000-
MEHHBIC  YCTpOIcCTBa
pPEaKkTOpOB, PEKOMEH-
JAlUH 10 WX IpUMEHe-
HUIO. OcobenHocTi
KOHCTPYKIIHH ra-
30’KHJIKOCTHBIX  pEaK-
TOPOB: KOJIOHHBIE
HacaJouHbIE W Tapemb-
YyaTele PEAKTOPBI, HX
CpaBHEHHE C Maccoo0-
MCHHBIMH aIlapaTamMi.

TpyOuarbie neun Xumuyie-
CKUX U He(TenepepadaThl-
BAIOIUX MPOHU3BOJICTB

3/1

5.1. Haznauenue,
KIaccupuKays u
KOHCTPYKIIUH TIeueit

5.1. Ha3nauenue u TH-
Il MeYel, MX KIacCH-
¢uxamus. CpaBHEHHE
pa3IUYHBIX THUIIOB IE-
e, OCHOBHBIE
HarpaBJeHHUs B UX pa3-
BuTHH. TerurorexHude-
CKHe 0COOEHHOCTH
He(PTE3aBOACKHX TPYO-
YyaTelX TeYeil, CB3b
MEXAY TEIUIOTeXHHYE-
CKUMH ¥ TEIUIOBBIMHU
nokazatenasiMu. Teruto-
HaNpspKEeHHOCTh  T10-
BEPXHOCTH  Harpesa,
TOIIOYHOTO MPOCTPaH-
CTBa, MECTHBIE TEIUIO-
BbI€ Harpy3KW B Kame-
pax pagpanuu M KOH-
BeKIMKM. BakHelinme
MOKa3aTeNnu U AIIEMEH-
TBl TPyOUaThIX IeYei.
I'apautypa neyen,
IpUMEHSIEMbIE MaTepH-
anbl. YCTpoHcTBa Jis
CKUT'aHUS TOIUINBA
(ropenku, GOPCYHKH).

5.2. OcHOBBI pacueTa
TpyOUaThIX neven.
IIponeccel cropanus u
TeIIonepeJauu B TOI-
Ke, Temjuonepeaaya B

IIK-2.1, IIK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3
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5.2. Pacuer TpyOua-
TBHIX TICUCH

KOHBEKIIMOHHON KaMe-
pe, BBIOOp pa3MepoB
KaMep KOHBEKIMH |
pammaruu.  Ompenene-
HHE IIOJIC3HOM TEILIO-
BOM Harpy3ku Ie4d U
COCTOSIHMSI CBHIpBSI Ha
BeIxoae u3 meun. KIIJ]
MIeYN W IIyTH YMCEHBIIIe-
HUS pacxoja TOILIHBA.
I'unpasnnyeckuit pac-
YeT IeYM, Ia30BOC CO-
MIPOTHBIICHUE U TSTA.

Bcmnomorarensaoe 060py-
JIOBaHNE, TEXHOJIOTHIE-
CKHii TpyOOIIpOBOJ 1 ap-
Mmarypa

312

BcnomorarensHoe
o0opyIoBaHHe, TeX-
HOJIOTUYECKUN  TpY-
00ompoBOI W apMmary-
pa

OO0mme cBemeHUsI |
KJIacCu(UKaIMs BCIIO-
MOTaTeIbHOTO  000py-
JIOBAaHMS XUMUYECKHX 1
He(TeXUMHUIECKIX
MPOM3BOJACTB. Bepru-
KaIbHBIE W TOPH30H-
TaJIbHbIC LMIHHAPHYCE-
CKHE pe3epByaphl IS
KUIKUX M Ta3000pas-
HBIX MPOJIYKTOB.
Haznauenue u yctpoii-
CTBO MOKpBIX M CYXHX
rasroipJepoB. byHke-
PBI ¥ CHIJIOCHI JUIS Xpa-
HEHUS ¥ BBITPY3KH CBI-
My4nX MaTepHajoB.
OCHOBHBIE ~ 3JIEMEHTHI
TEXHOJIOTHYECKUX TPY-
0OmpOBOIOB:  TPYOHI,
¢daconnsie netanm (pu-
THHTH), CIIOCOOBI CO-
eAMHeHus  TpyOompo-
BojoB. Komnencanus
TEeMIIEpaTypHbIX  Jie-
¢dopmarmii  TpyOoIpo-
BOJIOB C  IIOMOIIBIO
KoMIieHcaTopoB. Oro-
PBI U TIOABECKH TPYOO-
npoBosioB. HazHauenne
n Kinaccudukanus Tpy-
GomnpoBoHOI apmary-
pBL.  YcTpoiicTBO, 00-
JacTh MNPUMEHEHUS H
XapaKTepPUCTUKH  3a-
MOPHOW,  perynmpyo-
niei, IpeJoXpaHu-
TEJILHOM, 3alllUTHON U
(a3opa3aenuTeNnbHOM
apMaTyphl.

IIK-2.1, 1IK-2.2,
1IK-2.3, IIK-4.1,
1IK4.2, IIK-4.3

6. Codeprcanue npakmuyeckux 3aHAmuil

Y4yeOHbIM MPEeyCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATUNA MO AUCIU-
iuHe «/HHOBAallMOHHBIE TEXHOJOTHM M TEXHUKA B XUMHUYECKOM ammapaTtocTpoe-
HUW». Llenp npoBeaeHus NpakTUYECKUX pabOT — OCBOEHHUE JIEKIIMOHHOI'O MaTepHalia
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U BBIpa0OTKa OMpPEIEICHHBIX YMEHUMN, CBSI3aHHBIX C pa3pabOTKOM BRICOKOA((HEKTHB-
HOTO TETIOMacCOOOMEHHOTO 000PYIOBAHUS.

Pa3ges aucuunJInHbI

Yacel
OYHAas1/0YHO-
3a04HAaA

HaunmeHnoBanue
NPaKTHYeCKOH
padoThI

Kpatkoe conep-
JKaHHue

Dopmupyemble
KOMIIETEeHIIUH

Bsenenue. Haznauenue u
KIIaccupUKanus 000pyIOBaHHS

3/2

MarepuanbHbiil
0ajlaHC  TEXHOJIO-
THYCCKHUX TPOIIEC-
COB

Mertoauka cocTas-
JICHUsI MaTepUATIbHO-
ro 0ajmaHca TEXHO-
JIOTUYECKUX ITpolLiec-
COB JIJIT XUMHYECKHX
1 He(pTeXUMUYECKUX
TIPOU3BOJICTB .

HIK-2.1, IIK-
2.2, [IK-2.3,
1IK-4.1, [IK4.2,
1IK-4.3

O6opyaoBaHue IS TEMIOBBIX
MPOLIECCOB

3/1

Pacder wu  BBIOOp
CTaHIaPTH30BaHHOTO
TETI000MEHHHKA

2.1. Pacuer u BBIOOD
CTaHJAPTHU30BAHHOTO
KOXXyXOTpyO4aToro
TEeII000MEHHUKA
UL MPOBEICHUS
NPOLIECCOB HAarpesa,
OXJIOKACHHS,  KOH-
JICHCALlUM, HcIape-
HUS OKHAKHX, TI'a30-
00pa3HbIX  MPOAYK-
TOB;

2.2. TemmoBoii pac-
YeT U BBIOOD CTaH-
JapTU30BaHHOTO aIl-
napara BO3yLIHOTO
OXJTXKACHHS JIJIs
HPOBEACHUS TIPO-
Hecca OXJaXICHHUS U
KOHJIeHCAITuH pado-
YHUX NPOJYKTOB C 3a-
JIAHHBIMH PacXoj-
HBIMU U (PU3UKO-
MEXaHHYECKUMH T1a-
paMeTpamH.

HIK-2.1, I[IK-
2.2, [IK-2.3,
1IK-4.1, [IK4.2,
1IK-4.3

COB

O6opynoBaHue I IPOBEIE-
HHUSI MacCOOOMEHHBIX MPOIIEC-

3/2

Texnonornueckuit
pacuyer pekTuduKa-
IIMOHHOM KOJIOHHBI

Ketic-3anaua. J{ns
3aJlaHHBIX 3HaYEHUN
HUCXOOHBIX TAHHBIX
MPOBECTH TEXHOJIO-
TUYECKUN pacyeT
pekTudUKAIMOHHON
KOJIOHHBI C KOJIIIa4-
KOBBIMH, KJIaITaHHBbI-
MU, CUTYATBIMH U
MPpOBAJILHBIMHU Ta-
penkamu (10 Bapu-
aHTaM 3ajaHuil). B
KadecTBe 00BhEeKTa
ONITUMHU3AIUH TIPHU-
HATH MEXKTapeibya-
TO€ PacCTOSIHUE, BBI-
00p KOTOPOTO MPO-
H3BOJUTH C YUYETOM
3a/laHHOM IIpenoja-
BaTeJeM BCIICHHUBae-
MOCTH pasaCIaeMbIX
paboYMX CHUCTEM.
ITpoBepky paboro-

IIK-2.1, 1IK-
2.2, [IK-2.3,
IIK-4.1, 1IK4.2,
I1IK-4.3
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CIIOCOOHOCTH BBI-
OpaHHOW CTaHIaAPTH-
30BAHHOM Tapeyku
TIPOU3BOIUTH TIO Be-
JMYUHE MEKTapeb-
4aToro YHOCA.

XHUMHYECKUE PEAKTOPBI

3/1

Pacuer u BBIOOp y3-
JOB  XHMHYECKOTo
peakTopa

Ketic-3amaga. s
Pa3INYHBIX BapUaH-
TOB PabOYMX KUAKO-
CTEH C 3aJJaHHBIMU
¢$uznKo-
MEXaHHYECKHUMH Xa-
PaKTEPUCTUKAMH
pemuTh mpodaemy
mo100pa ONTHMATb-
HOTO BapHaHTa Ie-
PEMELINBAOIIETO
yCTpoiicTBa U3 YnCia
BO3MOXKHBIX KOH-
CTPYKLMHA MEXaHH-
YEeCKHX MEIIAIOK
(JromacTHEIX, TYp-
OWHHBIX, TIPOTICTI-
JICPHBIX, SKOPHBIX U
pamubix). C yaetoMm
3aJaHHBIX XapaKTe-
PHUCTHK paboUmX
MPOIYKTOB (I0Xapo-
B3PBIBOOIIACHOCTb,
arpeccUBHOCTB, KOP-
PO3HOHHYIO aKTHB-
HOCTB | JIp.) TTOJI0-
OpaTh THI U MapKy
TOPLOBOTO YIUIOTHE-
HUS, TOI00paTh
MOIIIHOCTb K MapKy
CTaHJAPTH30BAHHOTO
MPUBOJIA MELIAJIKH.

1IK-2.1, IIK-
2.2, [IK-2.3,

1IK-4.1, IIK4.2,

1IK-4.3

TpyOuarble e4n XUMHIECKUX
1 He(TenepepabaThIBAIOIINX
MPOU3BOJICTB

3/1

Metonuka pacyera u
moxdopa  TEXHOIO-
THYECKUX ITeueit

MeTtoauka pacdera u
mo100pa TEXHOIIO-
THYECKHX TeueH JIIst
HarpeBa KyOOBBIX
MPOAYKTOB PEKTH-
(UKaIMOHHOI KO-
JIOHHBI IS pa3ene-
HUS pa3IMIHBIX
(bpakuuit HedTenpo-
nykroB. Onpenene-
HHUE pa3MepoB pa-
JIMAHTHON M KOHBEK-
TUBHOHM KaMmep IeYH,
pacdeT ra3oBbIX To-
PEJIOK | KHJIKOCT-
HBIX (hOpCy-HOK.

1IK-2.1, TIK-
2.2, [IK-2.3,

1IK-4.1, [IK4.2,

1IK-4.3

Bcnomorarensaoe o6opyosa-
HHE, TEXHOJIOTHYECKHI TPyOo-
NPOBOJI ¥ apMatypa

3/2

TexHomornueckuit
TpyOOIpoBOa

TexHOMOrMUCCKUIt
TpyOOIpPOBOI:
Ha3Ha4YeHHUE U Kjac-
cuduKanus, mpumMe-
HSIEMbIC MAaTEPHAIEI.
MeTo1bI KOMITEHCa-
LU TEMIIEPATYPHBIX

1IK-2.1, TIK-
2.2, [IK-2.3,

1IK-4.1, [IK4.2,

1IK-4.3
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HaInpsDKEHUH ¢ 1o-
MOIIIBIO OCEBHIX,
THOKUX U CKOJB3sI-
IIMX KOMIICHCATO-
poB. Omops! 1 oA-
BECKHU TPYOOIPOBO-

IIOB.

7. Codepircanue nadopamopHbvix 3aHAMUI

Pabouas mporpamma mucturmiiuabl b1.B17 «/HHOBaIMOHHBIE TEXHOJOTUU H

8. Camocmoamenvnan paboma daxanaepa

TEXHHUKA B XMMUYECKOM aIapaToCTPOCHUN» HE MpPeayCMaTpPUBAET BHIMIOJIHEHUE Jia-
OOpaTOPHBIX 3aHATHU.

Yacel

Ne TeMbl, BLIHOCMMBbIE HA CAMOCTOSATEJIb- DopMmupyemblie

0YHAasI/0YHO- ®opma CPC

n/n HYI0 padoTy KOMIIeTEeHIIUN

3ao4vyHasi

1 Hasnauenue 1 Knaccu(pUKaIys TEXHOIOTUYE- IToozomoexa k 3a- | I[IK-2.1, [1IK-2.2,
CKOT0 000pyJ0BaHuUs Ul IPOBEJICHUS XUMUYe- 12/12 yemy c 0L;€HK01/7 IIK-2.3, I[IK-4.1,
CKMX U He()TeXMMHYECKUX mporeccoB. OCHOB- I1K4.2, ITK-4.3
Hble TpeOOBaHUsI K 000PYIOBaHUIO M MALIMHAM.

2 MeTo/1p1 HHTEHCHU(HUKAIIMK TEII0O0OMEHA B TeETI- TToozomoexa k 3a- | IIK-2.1, [TK-2.2,
noo6MeHHUKaX. OpeOpeHHbIe, 00KaThIe, BUThIE wemy ¢ oyenxoll, TIK-2.3, TIK-4.1,
TpyOs1. TpyOHBI ¢ TypOynu3aTopamu. Ileperopon- o TIK4.2 TIK-4.3
KM B TPYOHOM M MEKTPYOHOM HPOCTPAHCTBAX. 12/12 uekyccutt '
MHOT0X0/10BbIE€ TEINIO0OMEHHUKH. Tenno006-

MEHHHKH C HEeMeTaJUTMUeCKUMHU TpyOkamu. Ter-
JIOBBbIE TPYOKH.

3 HacamouHbie KOJOHHBI. BHIBI 1 XapaKTepUCTH- IToozomoexa k 3a- | I[IK-2.1, [TIK-2.2,
KM HACaJIOK, PeKUMBI paboThl. SIBIeHHE «CyXOTo yemy ¢ oy CHKOLL IIK-2.3, IIK-4.1,
KOHyCa» B HACaJJOYHOIl KOJIOHHE, METOJIBI €TO 12/12 I1K4.2, ITK-4.3
ycTpaHeHHs. PacnpenenuTeny 1uisl 5KUAKOCTH U
rasa; OolopHble ycTpoiicTBa noj Hacaaky. llep-

CHEKTHBHBIE BHJIbI HACAIOK.

4 CKOpPOCTh XMMUYECKOH peakiuu. Y paBHECHHE IToozomoexa k 3a- | I[IK-2.1, [TK-2.2,
CKOPOCTH XHUMHUUYecKo# peakiuu. Kunetnueckuit yemy ¢ oyeHKol, IIK-2.3, [IK-4.1,
Y CTEXHMOMETpUUYECKHi nopsaku peakuuii. Kon- 12/12 npaxmuseckoe  3a- I1K4.2, [IK-4.3
CTaHTa XUMHYECKOH PEaKIy U METOIBI €€
ompeneneHus. Biausane Temmneparypsl Ha CKO- Hamue
pOCTh peakuuu. Y paBHeHHE AppeHuyca.

5 OCHOBHBIE BHJIBI ITEY€EH 111 HarpeBa HedTenpo- Toozomoexka x 3a- | [IK-2.1, I[IK-2.2,
JIYKTOB, HAIIPaBJICHUs B UX pa3BUTHH. Terio- yemy c oueroﬁ, IIK-2.3, IIK-4.1,
TEeXHUYECKHE XapaKTePUCTHKH TPyOJaTHIX Ie- 12/12 doxnady, npaxmu- I1K4.2, [TK-4.3
yell. TermoHanpssKeHHOCTh IOBEPXHOCTH ’

Harpesa. TpyOsl ¥ rapHUTYypa Medei, IpIMeHs- vecroe sanamue
€MBbIe MATEPHAIbI.

6 BcnoMorarensHoe 060py10BaHKE [UIsl XPaHEHHs IToozomoexa k 3a- | IIK-2.1, [TK-2.2,
XKHUJIKUX ¥ Ta3000pa3HbIX MPOIYKTOB: pe3epBya- 12/12 yemy c¢ oy eHKOll, IIK-2.3, IIK-4.1,
PBI, EMKOCTH, Ta3roJbIepPhl, OyHKepa 1 CHIIOCHI. I1K4.2, IIK-4.3

npakmu4deckoe 3a-

19




Marepuansl, ycTpOHCTBO, 00JaCTh MPUMEHEHHS. |

| HAmMue, 0uc;<yccuu

8.1 Konmponwv camocmoamenvHoii padomaol

Ne | Tembl, BBIHOCHMBIE HA CAMOCTO- Yacel ®opma CPC ®opmupyembie

n/n SITEJIBLHYI0 padoTy 0YHAsI/0YHO-3204HAS KOMIETEeHINHU

1 Haznauenme w KiIaccudpuranus Ilpuem  npaxmuue- | [IK-2.1, IIK-2.2,
TEXHOJIOTHYECKOTO 000PyI0BaHHS ckux pabom u npo- | [TK-2.3,  [IK-4.1,
IUISL TIPOBEICHUS XHMHYECKHX U 6/8 sepka omuemos, 00- | [TK4 2 [TK-4.3
HE(PTEXUMHIECKUX MPOLIECCOB. Mawine2o  3a0aHus,

OcHoBHBIE TpeOoBaHUSA K 000py- KOHCY1bmuposaHue,
JOBaHMIO M MAIIHHAM. nposepka

2 MeToapl HHTCHCU(DHUKAIAN TEIUIO- Ilpuem  npaxmuue- | [IK-2.1, IIK-2.2,
oOMeHa B TeIII0O0OMEHHHKAX. ckux pabom u npo- | [TK-2.3,  [IK-4.1,
Opebpennsie, 00KaThIe, BUTHIE 6epka omuemos, 00- | ITKA. 2, IIK-4.3
TpyOBI1. TpyOBI ¢ TypOynmu3aTopa- MawiHe20 — 3A0aHus,
mu. [leperoponku B TpyOHOM U 6/7 KOHCYIbMUposanue,

MEXTPYOHOM IPOCTPAHCTBAX. nposeepka
MHOT0X00BBIE TETIIOOOMEHHUKH.

TemnooOMeHHNKY ¢ HEMeTalIn4e-

ckuMHu TpyOkamu. TemnoBbre

TPYOKH.

3 Hacagounble KoJIOHHBL. Bumesl u Ilpuem  npaxmuue- | [IK-2.1, [IK-2.2,
XapaKTEPUCTUKH HACalOK, PEKH- ckux pabom u npo- | [TK-2.3,  [IK-4.1,
MBI paboTHL. SIBIICHHE «CYXOTO KO- sepka omuemos, 00- | 1TK4 2 [TK-4.3
Hyca» B HacaJ04HOI KOJIOHHE, Me- Mawine20  3a0aHus,

TOJIBI €T0 ycTpaHeHusa. Pacmpene- 6/8 KOHCYIbMUposanue,
JUTENN ISl KUAKOCTH W Ta3a; nposeepka
OTIOpHBIE YCTPONCTBA IOJ Hacai-

Ky. IlepcriekThBHBIC BHIBI Haca-

JIOK.

4 CKOpOCTh XMMHUYECKOM PEAKIMH. Ilpuem  npaxmuue- | [IK-2.1, [IK-2.2,
YpaBHEHHE CKOPOCTH XUMHYECKON ckux pabom u npo- | [TK-2.3,  [IK-4.1,
peaknuu. Kunerndeckuit u cre- sepka omuemos, 00- | ITK4 2 [TK-4.3
XMOMETPHUYECKUH TIOPSIIKM peak- Mawine20  3a0aHus,
uui. KoHcTaHTa XuMHuYeckoil pe- 6/7 KOHCYIbInUposanue,
aKIMU U METOJBI €€ ONpE/ICIICHHUSI. nposeepka
BnusHue Temmeparypsl Ha CKO-
pOCTb peakuuu. YpaBHeHHE Appe-

HHYyca.

5 OcHoBHbIE  BUABI Ne4ed i Ilpuem  npaxmuue- | [IK-2.1, [IK-2.2,
Harpesa He(TenpOayKTOB, ckux pabom u npo- | [TK-2.3,  [IK-4.1,
HanpasJeHUs B UX pa3BUTHH. Tem- sepka omuemos, 00- | [TK4 2 [TK-4.3
JIOTEXHUYECKHE  XapaKTePHCTHKU 6/7 MawiHe20  3a0aHus,

TpyOuaTeix medeit. TeruronHamps- KOHCYIbMUposanue,
KEHHOCTh ITIOBEPXHOCTH Harpesa. nposeepka

TpyObl u rapHHUTYpa Tedei, mpu-

MEHsIEMbIE MaTEepPHaJIBI.

9. Hcnonv3osanue peitmunzo60il cucmemvl OUeHKU 3HAHUIL.
[Ipu oueHke pe3yJabTaTOB AESATEIbHOCTH CTYACHTOB B paMKax IWCIUILIAHBI

b1.B.1/  «/HHOBallMOHHBIE  TEXHOJOTMM W  TEXHUKA B  XUMHUYECKOM
arnmnapartoCTPOCHUW»  HUCIOJBb3YETCS PEUTHMHIOBAs CUCTEMA. PEeWTHHroBas cucrema
OLICHKU 3HAHM, 00ydJaromuxcs paspaboTana Ha ocHoBe TpeboBanmil «llomoxeHus o
0aJIIbHO-PEUTUHTOBOM CUCTEME OIICHKH 3HAHUM CTYJEHTOB U 00eCIIeUeHUsI KauyecTBa
y4e0HOTO MPOIIECCaY.
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Pelitunrosas ornenka ¢GopMuUpyeTcs Ha OCHOBAHUHU TEKYILIETO M MPOMEXKYTOU-
HOT'0 KOHTpOJI1. MakcuMaibHOE U MUHUMAJIbHOE KOJIMYECTBO 0aJIOB IO Pa3IMYHbIM
BUJIaM Y4eOHOM pabOThI MPUBOIUTCS B MOJOKEHUU O PEUTUHTOBOM CHUCTEME.

OneHka y4eOHON MAEATENbHOCTH CTYJEHTAa OCYILECTBIIIETCS 1O BCEM BHJaM
paboT, MpeayCMOTPEHHBIX pabodeil mporpaMMoll 1O JaHHOW JAWCIHIUIAHE.
MaxkcumanpHblii  Oajyl  NMPOCTaBISIETCS 3@ KAYECTBEHHOE U CBOEBPEMEHHOE
BBITNIOJTHEHUE pAa0O0T M TPEOOBAHUI K HUM, a TAKXKE IO BCEM BHUJAaM KOHTPOJIS 3HAHHM
CTYyZI€HTOB. B pe3ynbraTe MUHUMAaJIbHBIN TEKYIUH PEUTHHT cocTaBUT — 60 Oaios,
MaKCHUMaJIbHBIA TEKyIIUN peThHr coctaButT — 100 O6aos.

OOt cyMMapHbIi pEUTHHT IO TUCLUIIIIMHE CKJIaJbIBACTCS U3 TEKYILIEro peil-
TUHTA U PEUTHHTA, IMOJYYEHHOTO CTYJIEHTOB B XOJ€ NPOMEKYTOUYHOM aTTECTAallUU B
dopMe 3K3aMeHa No JucHUIUIMHE. TeKyuuil pedTHHr GopMUpyeTcs B XOJE ayaAH-
TOPHBIX 3aHSATHI M CaMOCTOSTEJIbHONW paOdOThl U OTPAHUUYUBAETCS HUANMA30HOM 36 —
60 OamnoB. PeHTHHT, BBICTABISAIOLIUICS CTYAEHTY O pe3yjbTaTaM dK3aMeHa, HaXxo-
IuTcA B guara3zone 24 — 40 6ajnios.

Pacuer Tekymiero peiTHHra BBIIIOJIHIETCS HA OCHOBE JaHHBIX, IPUBEICHHBIX B
tabsmue 9.1.

Tabmuua 9.1. Pacuer Tekyniero peiiTunra

Haspanue Kom-BO OrneHka 3a 0JTHO CyMMapH. OLleHKa
MuHuM. ‘ Makcum. MuHuM. Makcum.
nekius (KoH- 6 1 6 6
CIIEKT)
[IpakTueckoe
3aHATHE (BbI- 5 1 2 6 12
MOJIHEHUE 3a-
JAHWIN)
JlaGopatopHoe
3aHATHE (BbI- 3 9 2.7 5 3
MOJIHEHUE 3a-
JTAHHiT)
Jloxman 1 5 10 5 10
Juckyccust 2 5 12 10 24
DK3aMeH 27 40
Bcero 60 100

[Ipn W3yyeHUH NHUCUMIUIMHBI MPEIyCMATPUBAETCS BBINOJHEHHUE OJHOM KOH-
TPOJIbHOM pabOThI, MOJATOTOBKU ABYX pedepaToB, ABYX coOeceloBaHMM, TeCTUPOBA-
HUSL.

Takum o0pa3oMm, TEKyIIMH pEWTUHT CTyJIEeHTa Nepea MPOMEXYTOUHOU
aTTeCTaIlMed JIOJDKEH COCTaBUTH BEJIMYHMHY, HAXOAAIIytocs B auamazone 36 — 60
0aJIoB.
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[TpomexyTouHas arrectais B (opMe 3K3aMeHa OIICHUBACTCS YMCIOM OaiioB

oT 24 no 40. B utore, cyMMapHblid pEUTUHT MO IUCUUIUIMHE JOIAKEH COCTABUThH OT
60 mo 100 6anoB.

10. Ouenounvie cpeocmea 011 meKyuiezo KOHmMpoa ycnesaemocmu, npo-
MENCYMOUHOU ammecmayuu no UMmo2am 0C60eHUs OUCHYUNTIUHbBL

OneHouHbIE CpencTBa I IPOBENCHMS TEKYLIEro KOHTPOJS YCIEBA€MOCTH,
IIPOMEKYTOUYHOM aTTeCTalUHd O0YYarIIUXCA U UTOTOBOM (rOCyAapCTBEHHOM UTOrO-
BOI) arrecTanuu pa3pabaThIBAIOTCS COIVIACHO MOJOKEHHI0 0 DOHIaX OLEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCS KaK COCTaBHAsl 4YacTh pabodyeil mporpamMmsl U 0hopmIIs-
I0TCS OTIENBHBIM JOKYMEHTOM.

11. Hugpopmayuonno-memoouueckoe obecneyenue OUCYUNIUHBL

11.1 Ocnoenas numepamypa

[Ipu n3yueHnn TucuUUIINHBI « ITHHOBAIIMOHHBIE TEXHOJIOTHUU U TEXHHUKA B XU-
MUYECKOM aIllapaTOCTPOCHUW» B KadeCTBE OCHOBHBIX HCTOYHHMKOB WH(MOpMAaIUU

PCKOMCHIOYCTCSA UCITIOJIB30BATh CIICAYIOINYIO JIUTCPATYPY.

OcHOBHbIE HCTOYHUKH MH(pOpMATINHT Ko.1-Bo 3K3.
I'mnpmanoB X.X. MamuHbl U anmapaTtbl XUMHYE- 80
CKHX MPOMU3BOJCTB U HepTenepepadoTKH; yuyeOHOe
nocobue / X.X. I'mnpmanoB, M.A. 3akupoB. — Hux-
Hekamck; HXTH, 2013. — 128 c.

MaruHel ¥ anmapathl XUMHUYECKUX MPOU3BOJACTB H| l(eauHOE MOMCKOBOE OKHO
HedTerazonepepaboTKu  [DNeKTpoHHBI  pecype];| DIeKTpOHHOro KaTajiora
yueonuk / U.W. [Touukapos, C.U. Iloaukapos, C.B. YHUL KHUTY)
PaukoBckuii, A.A. XOMEHKO. — 3-€ U3/I. B DJICKTPOH.
Bapuante. — Kazans: KHUTY, 2014. Pexxum nocry-
na: http://www.kstu.ru/article.jsp?id_e=52135

11.2 /lonoanumensnan tumepamypa
B kadecTBe MOMOJHUTENBHBIX UCTOYHUKOB WH(DOPMAIIUUA PEKOMEHYETCS MC-

MI0JIb30BATH CIEAYIOUIYIO JIUTEPATYPY:

JlonosHuTE IbHBIE HCTOYHUKU HHpOpMaun KoJ1-B0 3K3.
1. 3akupoB M.A. KoxyxoTrpyOuarbie TemiooOMeH- 19
Hble anmnapathl. Y.2: MeToa. ykazaHus / coct. M.A.
3akupoB, M.I'. I'apuno, X.X. I'mibmanoB; HXTU.
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— Hmwxaekamck: HXTH, 2012. — 44 c.
2 TexHomoru4yeckuii pacuer peKTUHUKAIMOHHOM 72
KOJIOHHBI: METOJI. YKa3aHUS K KypCOBOMY IPOEKTH-
poBanuto / KI'TY; coct. A.I'. Kyry3oB, M.A. KyTy-
308, A.B. JImutpues. — Kazanp; KI'TY, 2008. — 76 c.

11.3 Dnekmponnvie ucmounuku uHgopmayuu
[Tpu uzyuenun qucuUIINHBI « ITHHOBAIIMOHHBIE TEXHOJOTHUU U TEXHHUKA B XU-
MHUYECKOM amnapaToCTPOCHUN» MPEAYCMOTPEHO HCIOJIb30BAHUE AJIEKTPOHHBIX HC-

TOYHUKOB MH(POpPMaLIUHU:

denepanbhblii moptan «Poccuiickoe obpasoBanue» http://www.edu.ru/

denepanbHbI LIEHTDP UH(}OPMALIMOHHO- 00pa3oBaTeNbHbIX pecypcoB
http://fcior.edu.ru/

Nupopmannonnas cucrtema «EnrHoe OKHO A0cTyna K 00pa30BaTEIbHBIM peCypcam»
http://window.edu.ru/

http://elibrary.ru/ Kpymnueitmuii poccuiickuii HGOPMAITMOHHBINA OPTA B 00JIACTH

HayYKH, TCXHOJIOTNH, MCOAUIIMHBI 1 06p330BaHI/IH, conepmamnﬁ pe(bepaTLI H ITIOJIHBIC

TEKCTHI Oosiee 14 MITH Hay4HBIX cTaTel u myOaukanmii  http://elibrary.ru/

11.4 Cospemennnvie npogheccuonaivhvle 6a3vl OAHHBIX U UHPOPMAUUOHHbBIE
CHPABOUHbBIE CUCHEMDL.

1. Kypnan «Xumuueckoe u HedTerazoBoe MamHocTpoeHue». CalT xKypHaia
«XuMuueckoe W HedTerazoBoe MalMHOCTpoeHue». — JlocTynm CBOOOJIHBIN:
http://www.himnef.ru/

2. XypHan «MamuHOCTpoeHne U HH)XXEHEpHOe oOpazoBaHuey. CalT xypHaia
«MaiHOCTpOoeHHEe U HWHXXEHepHoe oOpazoBaHue». — JlocTynm CBOOOHBIN:
https://old.mospolytech.ru/index.php?id=4088

CoruacoBano: e

3aB. oTaeI0M /7 7)’47:" B.A.Tapacosa
1o OMOIUOTECUHOMY g

00CITyKUBaHUIO

12. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUHBL (MOOY/IA).

Cneyuanuzupoeannas nabopamopus «Mawunsl u annapamovl XUMU4ecKux
npouseoocme» ¢ ayo. B—121, nnomansio 66,5 M? Ha 16 mocagouHBIX MeCT, 000py-
JIOBAHHBIX JIEWCTBYIOMUMH MOJIECISIMU TUTIOBBIX MAIIIUH U allllapaToB JJIs MPOBEIe-
HUS UX UCCIEAOBAaHUS M MaKeTaMH, U 00pasnamMu I HarjIsgHOTO U3y4YeHUs OCHOB-
HBIX JIEMEHTOB 000PY/IOBAHUS U MAIIIVH:
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http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1
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
http://elibrary.ru/

Creng Ne 1. “BuxpeBoii MaccooOMenHblii anmapar” , Cteng Ne2. “Hacagounas
kojionHa”, Crenn Ne 3. “IIpoTMBOTOYHBICE KOHTAaKTHbIE MacCOOOMEHHBIE YCTPOMU-
ctBa”’, Maker «MoHTaxx KOJIOHHBI 1ByMs KpaHamu», Cteng Ne 4. “TIpamorouHbie
KOHTaKTHBIE MaccooOMeHHbIe ycTpoiicTtBa”, Ctenn Ne 5. “UccinenoBanue ruapoau-
HaMHKH OJJMHOYHBIX Kanenb , Ctenn Ne 6. “Peaxtop ¢ memankoi”, Cteng Ne 7. “Po-
TallMOHHBIN MaccOOOMEHHBIX amnmnapaT (ueHtpooexHsiid)”’, Crenn Ne 8. “Temmnepa-
TYypHBIE HaIIPSKEHUS B KOKYXOTpyOuaThiX TemtooomMenHukax”, Crenn Ne 9. “Koxy-
xoTpyOuaTeiii TeruoooMeHHUK”, Ctenn Ne 10. “YmnoTHUTENIbHBIE YCTPOUCTBA Bpa-
maromuxcst BanoB”, Cteng Nell. “IlenTpoBka HaCOCHBIX ycTaHOBOK; CeKIus Kia-
nanHoM Tapenku tuna TKII, Cexuusi konmaukoBoi Tapenku tuna TCK, Crenn
Nel2.“MoHTax KOJIOHHBI BBDKUMHBEIM ciocodom”, Ctena Nel3.“MoHTaX KOJIOHHEI
nopTanbHbIM KpaHoM ~; Ctenn Ne 14. «MOHTax KOJIOHHBI IByMsI KpaHaMmn»; Maker
pPEKTU(UKAIIMOHHON KOJIOHHBI.

2. Ayoumopusa B-100 mnomanero 110,9 M? Ha 28 mocalouHBIX MecCTa IS
MPOBEICHHS JICKIMOHHBIX 3aHATUNA C KOMIUIEKTOM JEMOHCTPAIIMOHHOTO MaTepuana:
OBepxaa-tipoekTop; Pynonnslid HacTeHHbIN 3KpaH; HoyTOyk ¢ nmpoexkropom; Tokap-
HO-BUHTOPE3HBIN CTAHOK.

3. Kabunem B-106 mnomansio 52,4 m? na 40 mocagouHbIX MecTa AjIs CaMo-
CTOSITEJILHOM Pa0OThI CTYJIEHTOB C 3JIEKTPOHHBIM 000PY/10BAaHUEM

1. KomnbroTep, NOAKIIOUECHHBIN K ceTh HTEpHET;

2. [Iporpammuoe obecrieuenue: Windows XP; Microsoft Office 2007; AuTu-
Bupyc Kacnepckoro.

13. Oopazosamenvhvlie mexnonozuu

VY nenbHbBINA BEC 3aHATUN, MPOBOAUMBIX B MHTEPAKTUBHBIX (POpMax, COCTABISIET
TUTS O4HOU (POpMBI 0OYUEeHHS - 6 YacoB, 711 OYHO-3a0YHOUN POpPMBI 00yUeHHS - 6 ya-
COB.

OcHOBHBIE UHTEPAKTUBHBIC (DOPMBI TPOBEICHUS YUCOHBIX 3aHSATHMA:

* IUCKYCCHSI;

* IOKJIAJ;

* U3y4YE€HUE U 3aKPEIUICHHE HOBOTO MaTepHaia Ha MHTEPAKTUBHOM JIEKIIUU
(Jrekus-6ecena, TEKUMS — JUCKYCCHUS, JEKLHS ¢ pa300pOM KOHKPETHBIX CUTYyalui).
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