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PaGowast mporpamMMa JHCIMIUIMHBI COCTaBICHa C YYeTOM TpeOOBaHMIA
denepadbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa  BBICIIETO
obpazoBanus ([Ipukas MunoopHayku Poccun Ne 923 ot 07.08.2020)

(HOMeEp, 1aTa yTBEp)KICHHU )

10 HaIlPaBJICHUIO 18.03.02  «DHepro- u pecypcocOeperaoiiye Ipoeccel
(nomep, nara yrBepkuenus) (1udp)
B XMMHUYECKOM TCXHOJIOI'UH, OMOTECXHOJIOTUH U Hed)TeXI/IMI/II/I»
(HanMeHOBaHME HATIPABIICHHUS)

Ha OCHOBaHWM y4eOHOTO TutaHa Habopa oOydarommxcs 2022 rona.

Pa3paboTunk mporpaMmel:

noneHtT kad. MAXII N.H. MajasinieB

(OIKHOCTB) (mm (1.0. ®amumus)

Pabouas mporpamMmma paccMoTpeHa u ojioopeHa Ha 3acenanuu kadenpst MAXII
npoTtokon ot 12.04.2022 . Ne 8

3aB. kadeapoit D WN.H. Manplies
) (®.1.0.)




1. Ilenu oceoenus oucyunaunsl

[enssmMu ocBoeHUs NUCUUILIUHBI «/IHHOBAIIMOHHBIE TEXHOJOTUM U TEXHUKA B
XUMHUYECKOM amapaToOCTPOSHUN» SBIISIOTCS:

a) opmupoBaHue 0a30BBIX 3HAHWUA O COBPEMEHHBIX MalllMHAX W araparax,
UCIIOJIB3YEMBIX JUISI TPOBENEHUS (PU3NYECKUX TEIJI0- M MAacCOOOMEHHBIX U
PEaKIIMOHHBIX MPOLIECCOB B XUMUUYECKUX U HE(PTEXUMHUUECKUX MPOU3BOJICTBAX;

0) o3HaKOMJIEHHE O0YyYaroUMXCsi ¢ OCHOBHBIMHU HAIIPABICHUSMU U METOJIAMHU
YCOBEPILICHCTBOBAHUS W MOJIEPHU3AIMM  TUIOBOTO U CHEIHAIBHOTO
TEXHOJIOTHYECKOTO O0OpYyJOBaHUs, M MAIIUH C HCIOJIb30BAaHUEM TOCIEIHUX
JOCTH>KEHUI OT€YECTBEHHOU U 3apyOeKHOU HayKU U TEXHUKH;

B) oOecriedyeHue HEOOXOJMMOTr0 YpOBHSA 3HAHMM W MPAKTUYECKUX HABBIKOB,
HEOOXOJAUMBIX IS PEIICHHUs WHXEHEPHBIX 3ajJad 10 BBIOOpPY, pacuery u
MPOCKTUPOBAHUIO TUIIOBBIX MAIIMH U aNmapaToB OTPACIIH;

r) (GopMupoBaHME U 3aKpeIUICHHE 3HAHUN Yy O0OydYaromuxcsi MO BOIpOcCam
oOCIy>KUBaHUs, MOHTaKa U PEMOHTa OCHOBHOT'O T€XHOJIOTMYECKOTO 000pyA0BaHUs,
a TakKe BOIpOCaM OpraHu3alldd W TPOBEAEHUS HCCIENOBAaHUN C IEJbIO
COBEPILIEHCTBOBAHUS ACHCTBYIOIIETO 000PY/I0BaHUS U MAIIIWH;

n) ¢dopMupoBaHUE y OOydYaIOMIMXCS OOUIUX TPEACTABICHHN W HABBHIKOB B
pasnUYHBIX obNacTax Oynymied mnpodeccHoHaNbHON AesSTEIPHOCTH B KayecTBE
WHXEHEepa-dKCIUTyaTalluOHHUKA, HMHKEHEPA-KOHCTPYKTOPA, WH)KEHepa-
MCCIIEIOBATEIIA.

2. Mecmo Oucyunaunvl (mMooyns) € cmpyKkmype o00pazoeamevbHoOll
npozpammol

HucrunnnHa «VHHOBAIIMOHHBIE TEXHOJOTUM M TEXHUKA B XHMHYECKOM
anmapaToCTPOCHUW» OTHOCUTCS K eapuamuenou dYactu OIl u dopmupyer y

OakanmaBpoB 1o  HampaBieHuto — moarotoBku — 18.03.02.  «Bmepro- wu

DGCVDCOC6€DCF&IOHIHC MPOLIECCHl B XMMHUYECKOM TEXHOJOTHHU, Hed)TeXI/IMI/II/I )51

OMOTEXHOJIOTUNY HAOOP 3HAHUN, YMEHHI, HABBIKOB M KOMITETEHITUA.




JIst ycremHoro OCBO€HUsl JUCUUILIMHBI «/IHHOBAallMOHHBIE TEXHOJOTUH U TEXHUKA
B XHMMHYECKOM anmnapaToCTPOEHUW» Oaxaiasép no HANPABICHUIO IMOATOTOBKH

18.03.02. «DHepro- u pecypcocOeperanme mporecchl B XUMUYECKON TEXHOJIOTHH,

He(bTeXI/IMI/II/I 1_OMOTEXHOJIOTHH JOJDKCH OCBOUTHL MaATCpuall MPCAMCCTBYIOMINX

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

HucrunnHa «VHHOBaIIMOHHBIE TEXHOJOTUM MW TEXHUKA B XHMHYECKOM
anmapaToCTPOCHUW) SIBJISICTCS TPEAMISCTBYIONEH M HEOOXoauma I YCITeITHOTO
MIPOX 0K ICHHUS:

@) npou3800CMBEHHOU NPAKMUKU,
0) npedoUnIOMHOU NPAKMUKU.

3HaHMS, TONYYCHHBIC TIPH HW3YYCHWH JUCHUIUIMHBI  «HHOBaIlMOHHBIE
TEXHOJIOTMM W TEXHHKAa B XUMHUYCCKOM amnmapaTtoCTPOCHUW» MOTYT OBITh
WCTIOJIB30BAHBI TIPU MPOXOXKACHUN MPAKTHK NPOU3BOOCHBEHHOU U NPEOOUNTIOMHOU U
BBITIOJTHEHUU 8bINYCKHbIX KEANUDUKAYUOHHBIX pabom TI0 HATIPABJICHUIO TIOJATOTOBKU

18.03.02. «DHepro- u pecypcocoOeperarnme nporecchl B XUMUYECKON TEXHOJIOTHH,

HeDTEXUMHUHU U OMOTEXHOJIOTUN).

3. Komnemenyuu obyuarowezocsa, gpopmupyemoie é pezyiomame 0C60eHUA
OUCUUNIUHBL

1. TIK-2.1 3HaeT MeETOAbI, CpPEICTBAa IUIAHUPOBAHHWS W  BBITOJHEHUS
AKCIIEPUMEHTANIbHBIX HCCIIEJOBAaHUI U pa3pabOToK,

2. T[IK-2.2 YMmeeT mpuUMEHATH CpEACTBAa IJIAHUPOBAHUS MPH BBINOJTHEHUU
UCCJIeI0BAHMM U pa3paboToK,

3. IIK-2.3 Bnaneer HaBbIKAMHU TMPOBEIAEHUS HCCIEIOBAHUM, OPOPMIICHUS U
aHaJIM3a MOJYYEHHBIX Pe3yJbTaTOB SKCHEPUMEHTAIBHBIX UCCIAEAOBAaHUN U

pa3paboToK,



4. TIK-4.1 3naer merosl ompeaeneHus: 3PpPEKTUBHOCTH BHEIPEHUS HOBOMU
TEXHUKH M  TEXHOJOTWMH, PALUOHAIM3ATOPCKUX NPEMIOKEHUN U
M300pETEeHUH,

5. TIK-4.2 Ymeer pa3pabaTeiBaTh METOAMYECKHE U HOPMATUBHBIE MAaTEPHAIIBI,
TEXHUYECKYI0 JOKYMEHTAlMI0O Ha HOBYI0 TEXHUKY M IEpPEIOBYIO
TE€XHOJIOTHIO,

6. I1K-4.3 Bnaneer HaBbIKaMH pa3pabOTKU M pealu3aliy IIaHOB BHEAPEHUS
HOBOM TEXHMKM M  TEXHOJOTHWH, NPOBEACHUS  OpPraHU3alMOHHO-
TEXHUYECKUX MEPONPHUATHI, ONIBITHO-KOHCTPYKTOPCKUX PAOOT.

B pezynvmame oceoenua Oucyuniunol 00y4aOuWuiica 00nNx4Hcen:

1) 3naTs:

* Ha3HAYEHUE, YCTPOWCTBO, MPUHLUI AEHCTBUS OCHOBHOTO OOOpYAOBaHUS U
MallMH OTpacid, a TAaKXKE IIyTH COBEPIICHCTBOBAHUSA MX TEXHUYECKUX U
TEXHOJIOTMYECKUX IOKa3aTesiel, HaIlPaBJICHHBIX HAa CHWKCHHE MATEPUAIBHBIX H
HHEPreTUYECKUX 3aTPaT Ha UX SKCIUTYaTalUI0 U PEMOHT;

*0 NEPCHEKTUBHBIX HANpPaBJICHUSAX CO3JaHUS M BHEAPEHMS HOBBIX BHUJIOB
MalIvH U 000PYAOBaHUS Ha OTEUECTBEHHBIX U 3apyOCKHBIX MPEANPUATUAX OTPACIIH;

*COJECp)KaHME W METOAUKY pacyeTa U MPOEKTHUPOBAHHUS OCHOBHOIO
TEXHOJOTMYECKOr0 00OpYJOBaHUS M MallMH M UX 3JEMEHTOB, 00eCHeuYMBArOIIMX
3aJIaHHYIO [IPOU3BOJUTEIBLHOCTh U KAYECTBO BBIITYCKAEMOU MPOAYKIUH;

* TEXHUYECKHE CPEACTBA JUII W3MEPEHMs, PEryJMpOBaHUsS W ONTHUMH3ALUU
TEXHOJOTMYECKMX [apaMeTpoB OO0OpYyJOBaHUS W MallMH Ha COBPEMEHHBIX
XUMHYECKUX U HEPTEXUMHUECKUX POU3BOJICTBAX.

2) YmMerTs:

® MPOBOJUTH CPABHUTENIbHBIA AHAIW3 W MCCIEIOBAaHUA TOKazaresed padoThl
o0OpyIOBaHMSA M MAllMH [ ONTUMHU3AIUU TEXHUKO-3KOHOMUYECKHX

MoKa3zaTesiel 3a CUeT CHIDKEHHUS] MaTepUaIbHBIX U YHEPreTUYECKHX 3aTpar Ha

HX 3KCILTyaTallHIo,



® BLIIOJIHATh TEXHOJOTMYECKHME W IPOYHOCTHBIE pPAacueThl OO0OpYIOBaHUS U
MallMH ¥ WX 3JIEMEHTOB MO 33JaHHBIM IapaMeTpaM: MPOU3BOJUTEIILHOCTD,
KayeCTBEHHBIN COCTAB, JaBJICHUE, TEMIIEpATypa U T.J;

® TI0JIb30BATHCA TEXHUYECKOM W HOPMATUBHO-CIIPABOYHOW JIUTEPATYPOH IS
BbIOOpa O3(PPEeKTUBHOTO M HAAEKHOTO OOOpYIOBaHUS W MAIIMH U
MOHHUTOPHHIa TEXHUYECKOTO COCTOSTHUS ICUCTBYIONINX MAIINH U alllapaTos;

e (QopmupoBaHue y oOyyaromuxcss OOIIMX MPEICTAaBICHUI M HaBBIKOB B
pa3IMyYHbIX 00nacTAX Oyayiiel nmpodeccuoHanbHON JEATENIBHOCTH B KAUECTBE
MHKEHepa-dKCIUTyaTallMOHHUKA, MHXEHEepa-KOHCTPYKTOPA, UH)KEHepa-
UCCIIEIOBATEIS.

3) Brnanerts:

® HaBbIKAMHU I10 PACUETy U MPOECKTUPOBAHUIO, BEIOOPY U 0OOCHOBAHUIO BHIOOpA
OCHOBHOTO OOOpYJIOBaHHSI U €ro 3JIEMEHTOB, 00€CIEeUMBAIOLIUX 33JIaHHYIO
NPOW3BOJUTENBHOCTS M KAauyeCTBO  BBITYCKAeMOW  XMMHYECKOH |
HEe(PTEXUMHUECKON TTPOYKIIHIH;

® METOJAMM CpaBHUTEIIBHOTO aHallu3a OCHOBHBIX IOKazarejael paboThl
TUIIOBOTO U CIIEUUAIbHOIO0 OOOpPYAOBaHHS OTpaciy C IIeJIbI0 ONTUMHU3AINU
PEXKUMOB UX paOOTHI,

® HaBbIKAMU IO OpraHu3aluu OE30IMAaCHBIX YCIOBUM pPabOThl JEHCTBYIOIIETO
00Opy/OBaHUs W MAIllMH HA XUMUYECKUX U HE(PTEXUMUIECKUX TPEIITPHUITHIX
3a CUeT HAJCKHBIX METOJOB pacyeTa M MPOEKTUPOBAHMS, W OOECTCUCHUS
CBOCBPEMEHHOTO  MOHUTOPHMHTAa  TEXHHYECKHMX W  TEXHOJOTHYECKUX
XapaKTepUCTUK 000PyIOBaHHS.

4. Cmpykmypa u codepiycanue oucyuniunvl «MHHOBAUUOHHBIE MEXHOI02UU
U MEXHUKA 8 XUMUYUECKOM Annapamocmpoenuu

OO6m1ast TpPy10€MKOCTh JTUCHMIUIMHBI COCTABIsAET 4 3aU4eTHBIX euHUIlbI, 144 Jaca.



Ne Pasznen Buabi yueOnoii OueHo4yHbIE
I | IUCHMILINHBI = padoThI (B yacax) cpeacTBa JIJis
/m 2 Jlexkuun | IpakTuueckue KCP CPC NpOBeICHUs
5 3aHIATHS IMPOMEKYTOTHO
© i aTTecTanuu
1o pasjaejiam
1 | Beenenue. 3auem c
Ha3uauenue u OYEHKOL,
Kiaccuukanms 8/9 3/2 3/2 6/8 12/14 npakmuiecxkoe
00opynoBaHUs 3auamue
2 | ObopynoBanue 3auem c
JUISL TEIUIOBBIX OYEHKOl,
TIPOIIECCOB 8/9 3/1 3/1 6/7 12113 | npaxmuueckoe
3auamue,
ouckyccust
3 | O6opynoBanue 3auem c
JUTSL TIPOBEICHUS OUYEHKO1,
MacCcOOOMEHHBI 8/9 3/2 3/2 6/8 12/14 | npaxmuueckoe
X TIPOIIECCOB 3auamue
4 3auem c
XuMH4YecKue 8/9 3/1 3/1 6/7 12/13 OYEHKOU,
PEaKTOpHI npakmuyeckoe
3auamue
5 | Tpybuarsie 3auem c
rneuu OYEHKOL,
XAMHYECKHUX H 8/9 3/1 3/1 6/7 19113 0oknao,
HedTenepepadar npakmuyeckoe
BIBAIOIIIIX 3auamue
MIPOU3BO/JICTB
6 | BcrmomorarensH 3auem ¢
oe OYEHKOI,
obopynosamue, | gq 32 32 6/8 12/14 | OucKyecus,
TEXHOJIOTHYECK npakmuyeckoe
Uit TpyOOnpoBo 3auamue
U apMatypa
HUTOIO 18/9 18/9 36/45 72/81 3auem ¢
OYEHKOU

®dopwma aTTecTaunn

Ounas ¢opma: 3a4eT C OLEHKOH;
OuyHo-3a0uHas (popma: 3a4eT ¢ OIEHKOM




5. Cooeprcanue neKYUOHHBIX 3AHAMUI NO MeMaAM

C

YKa3aHuem

q)OpMI/IpyeMBIX KOMHGTGHHI/Iﬁ N HUCIIOJBb3YCMbIX MHHOBAIIMOHHBIX O6p330BaT€JIBHBIX

TEXHOJIOTHUH.

Pa3ges aucuunJInHbI

Yacol
OYHAas/0YHO-
3a09Has
dhopma 06.

Tema
JEKIITHOHHOI' 0
3aHATHSA

Kpatkoe
cofiep:kaHne

Dopmupyembie
KOMIIETEeHIIUH

Benenue. Haznauenue u
KJIacCU(pHUKAIIUS
obopynoBaHus

8/9

Bsenenue.
Hasznauenue
KiaccupuKaIms
o0opyI0BaHUS

I[Ipenmer wu  3amaum
U3yYCHHS
JTUCTIUATUTAHEI.
Haznauenue u
Kiaccuukanus
MPUMEHSIEMOTO
00opynoBaHus, MalIUH
W anmapatoB Ui
NPOBENCHUS
XUMHUYCCKHUX u
HE(PTEXUMUICCKUX
nporeccoB. OCHOBHBIE
TpeOOBaHUs K
TCXHOJIOTUICCKOMY
000pyIOBaHUIO u
MallyHaM.

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

O6opynoBaHue Jyis
TCIJIOBBIX IMPOIECCOB

8/9

2.1. Konctpykuun
TEMI000MEHHUKOB

2.1. HasHayenune wu
KIaccupuKaIus
TEIUI00OMEHHBIX
anmaparos.
TpeboBanus,
MPEABABIACMbBIC K
TEIUI00OMEHHHUKAM.
JBrxymast cuna
mporiecca
TeII000MeHa.
YpaBHeHue

TEeIUIOTIepe IauH.
YcerpoiicTBo,
Ha3HauYCHHE
JJIEMEHTOB,
MapKHPOBKa
KOXKyXOTpyO4aThIx
TEII00OMEHHHKOB.
TennoobMeHHUKH
KECTKOW KOHCTPYKLIMU
C HEIMMOABM>XXHBIMHU
TPYOHBIMHU peIIeTKaMH.
TemneparypHsle
HapsHKECHUA B
KOXKyXOTpyO4aThIx
TEIUI00OMEHHHKAX:
IIPUYUHBI TIOSABJICHUSA,
METOAbI KOMIICHCAIIUU.
TenmoobMeHHUKH
MIOJTYKECTKOM
KOHCTPYKIIUA
KOMIIEHCAaTOpOM B
Kopryce; ¢ THOKOH
MeMOpaHoil B TpyOHOH

o

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




2.2. KoHcTpykumu
Y3JI0B
TETII00OMEHHHUKOB

2.3.
BHJIBI
TEIUIOOOMEHHUKOB

CrenuanbHbIe

pemieTke; c
M30THYTHIMU (BHTHIMH)
TpyOKaMu.
TemmooOMeHHNKI
HEXKECTKON
KoHCTpykuuun ¢ U-
00pa3HBIMH TPYOKaMu;
c IIaBaOLIEH
TOJIOBKOM; C
CalIlbHUKOBBIM
YIUIOTHEHHEM
IUTABAOIICH TOJIOBKH; C
BHYTPEHHUM
KOMIICHCATOPOM Ha
IUTABAOIICH TOJOBKE; C
IBOMHBIMH  TpyOKamu
®upaa.

2.2.  KoHcTpykTHBHOE
WCTIOJTHEHHE OCHOBHBIX
Y3II0B
TETIIO0OOMEHHHKOB:
Tpyo, KOXyXa,
TpyOHBIX PEIIETOK.
Paznmuunble  crnocoObl
pasMerneHus Tpyo Ha
TpyOHOM pereTKe.
Mertoapl  coeqMHEHUS
TpyO © pemieTkod, ux
obyacTi  NPUMEHEHUs
CpaBHHTEIbHbIC
MOKa3aTeNH.
Hasnauenne u BHIBI
MIEPETOPOIOK Ha
TpyOHOM u
MEXTpyOHOM
MPOCTPAHCTBAX
TEIJIO0OMEHHHKOB.
OnxHo- u
MHOTOXO/IOBBIE
TETIIO0OMEHHHUKH.
Metoapl M TPHHIMIBI
MHTCHCU(PUKALIN
TEIIooOMeHa B TpyOax.
OpeOpeHHsIe,
o0xarsle, BUTHIE
TpYOBI. Tpyosr ¢
BHYTPEHHUM
TypOynu3aTopamu.
2.3. CrienuanbHble
BUJIBI
TEIJIO0OMEHHHKOB:
OJI0YHBIE, TOTPYXKHBIE,
IUICHOYHEIE,
pereHepaTHBHbIE.
TemmooOMeHHUKH c
IIOCKOM
TIOBEPXHOCTHIO
TEII000MeHa:
IUTACTUHYATHIE,
CHHpAIbHBIE,
TUIACTUHYATO-




pebpuctele u  Ip.
TeroBbie TpYyOKH.
CpaBHHTEIEHBIE
rmokasarenu, 00acThb
MPUMEHEHHUS
Pas3IUYHbBIX BUJIOB
TEIUI00OMEHHBIX
anmnapaTos.

O6opynoBaHue Jis
MIPOBEICHUS
MacCOOOMEHHBIX
MPOLIECCOB

8/9

3.1. OcHoBHBIE
MacCOOMEHHBIE
MPOLIECChI

3.1. Mecto u poub
MPOLIECCOB
MaccooOMeHa B
XUMHYECKHX
HEPTEXUMUIECKAX
MPOU3BOJICTBAX.
Knaccugpukarms
MPOLIECCOB
MaccooOMeHa.
OCHOBHBIE TOHATHA H
ornpeieeHus
MPOLIECCOB
MaccooOMeHa:
JIBIDKYILAST cuna
npolrecca;  ypaBHEHHE
Maccornepeiayu.
CyIIHOCTh MPOIIECCOB
pasjienieHnss MeToJaMu

HIePErOHKHY,
pexTuduKanuy,
abcopOmmm. CxeMbl
NPOLIECCOB  IPOCTOM
HepPErOHKU "
pexTuduKam
OMHAPHBIX u
MHOTOKOMIIOHCHTHBIX

cmecedl. Ilonnas wu
HETOJIHAs; TIpocTast |
CIIOKHAs
PEeKTU(UKAIIOHHBIC
KOJIOHHBI.
ArnmnaparypHoe
odopmirenne mporecca
abcopOmmu.
CpaBHuTeNbHAS
XapaKTepUCTHKa
pasNMYHBIX ~ METOJOB
pasziesieHnsT KUIKUX U
ra3oBBIX CMecel Ha

KOJIOHHBIX
MacCOOOMEHHBIX
ammaparax.

3.2. HacagouHsie 3.2. VYerpoiicTBo,

KOJIOHHEI TIPHHIIHIT JCHCTBUS
HACaJOYHBIX  KOJIOHH.
Bunasbl u
XapaKTePUCTUKU
HaCaJoK,
CpaBHHUTEIbHAS
XapaKTepUCTHKA,
PEKOMEH/TaINH o
BEIOOPY ONTUMAIBLHOTO
pexuma paboTHI.

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

10




3.3. Tapenbyarbie
KOJIOHHBI

KonctpykTusnoe
odopMIicHHE
HACaJOYHBIX  KOJIOHH:
pacrpenenuTenbHbIe |
nepepacpeeTuTeIbH
ple  ycTpoilcTBa  1Jis
KUIKOCTH W Tasa;
OIIOpHBIE  YCTPOMCTBa
[0Jl Hacajaky. SIBieHue
«CyXOTO KOHyca» B
HacaJl0YHON KOJIOHHE U

METOJIbI ero
yCTpaHEHHUS.
JlocTonHCTBA 51
HEJO0CTaTKH

HACcaJOYHBIX  KOJOHH.
[TepcriekTHBHBIE BHIbBI
HacaIoK.

3.3. Tapenbuarbie
KOJIOHHBI.
CpaBHHUTENBHbIC
MOKa3aTeldn  Tapesok,
pEeKOMEHAAINN o
BBIOOPY ONTHMAJIbHBIX
apaMeTpoB.
YerpolcTBO, HpUHIMI
JIeWCTBH, obsacth
MPUMEHEHUS
06apOOTaKHBIX TapeIoK:
CHUTYATHIX;
KOJITTAYKOBBIX c
KaICyJIbHBIMHU
KOJIMTaYKaMHu;
KenoOwarTelx; W3 S-
00pa3HBIX 3JIEMEHTOB;
KOMOMHUPOBAaHHBIX U
np. CTpyiiHble Tapesnku
c HarpaBJIeHHbBIMA
MOTOKAMH >KHUJIKOCTH U
rasa: yenryiyarsle,
SI3bIYKOBBIE, apOYHbIE,
IUTaCTUHYATBIE, n3
MPOCEYHO-BBITSKHBIX
mactoB. OcobeHHOCTH
paboTel ®W  00OmacTh
MPUMEHEHUS
KJIallaHHBIX ~ Tapesok:
JICKOBBIX;
TUIACTUHYATBIX;
0aJIJIaCTHBIX;
JKaJIF03UIHHO-
KJIallaHHBIX.
[TpoBanbHBIE TapenKu
6e3 MIepETBOB:
peuieTJaTeie;
CHUTYATHIC; BOJHUCTHIEC;
Kurrens. [punumn
JICWCTBUS,  OCHOBHBIE
MOKa3aTesn
CHELHAIbHBIX TapesoK:
C  JIByMS  30HaMH
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KOHTAaKTa; CTpyHWHO-
IIEHTPOOEIKHBIX;
HEHTPOOEIKHO-
BUXPEBBIX.
KombuanposanHsie
Tapeslku. Tapeinku ¢
MPSMOTOYHBIM
JBIDKCHHEM  ITOTOKOB!
TpyOUarsie; c
3aBUXPUTEISIMU
(BUXpEBEIC); c
CEKIIMOHNPOBAaHUEM
MIOTOKOB.
KoHncTpykTusHOE
odopmiieHHIe
OCHOBHBIX  JJIEMEHTOB
Tapesp4aThIX KOJOHH:
YCTPOWCTB A7 BBOAA U
BBIBOJIa  HPOJYKTOB;
MIEPETUBHBIX
YCTPOWCTB;  CIOCOOOB
MOHTaXa BHYTPEHHHX
3JIEMEHTOB.

XUMHUYECKUE PEAKTOPBI

8/9

4.1 XuMudecKkue
peaxTopHI B
XAMHYCCKOH 1
He(PTEXUMHUICCKOH
TEXHOJIOTHHU

4.2. Koncrpykuun
XUMUYECKHX
peaxkTopoB

4.1. Hasnauenwue,
MECTO i poib
XUMHYECKHX
peaKTopoB B
XUMHYICCKON
HEPTEXUMUIECKOI
TEXHOJIOTHH.
OCHOBHEIE OTIHYHS
XUMHYECKHX
PEaKTOpOB OT IPYTUX
THIIOB anmaparos.
Knaccugukarms
XUMHYECKHX PEaKIii B
3aBUCUMOCTH oT
MEXaHH3Ma, CII0CO00B
BO30YKICHUS,

PEXUMOB TIPOTEKAHMUS,
TEIUIOBBIX M (ha30BBIX
XapaKTEPUCTHK.

[Moustue CKOpOCTH
XUMHYECKOH peaKInu.
VYpaBHEeHHE CKOpPOCTH
XUMHYECKOH peaKInu.
3aKkoH  JIEHMCTBYIOLIUX
macc. Knnernueckuii u

CTEXHOMETPUUECKUH
HOPSIAKH peaxiuil.
KoncranTa

XMMUYECKOH peakIuH.
BnusiHue Temmnepatypsl
Ha CKOpPOCTh
XMMUYECKOH peakIuH.
YpaBHeHue
Appenuyca.

4.2. DaxTopsl,
oInpeensouye
KOHCTPYKIUIO
XUMUYECKHUX

IIK-2.1, IIK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3
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peakTopoB. PeaxTopsl
HJIeaIbHOTO
BBITECHCHHS,
HICaIbHOTO
CMEILICHHUS,
MHOT'OKACKaIHbBIC
PEaKTOpbl  CMEIICHHUS,
Hx CpaBHHUTEIIHHEIC
XapaKTePUCTHUKH.
JKunkocTHBIE KyOOBBIC
peaxKTophl JUISt
TOMOTEHHBIX u
TeTEePOTCHHBIX
peakuuii.
[lepememnBaromue u
TEI1000MEHHBIC
YCTpOICTBA PEAKTOPOB,
PEKOMEHAAUN [0 HUX
MIPUMEHCHUIO.
OcobeHHOCTH
KOHCTPYKITUH
ra30KUIKOCTHBIX
PEaKTOpOB: KOJIOHHBIC
HacaJ0YHbIC u
TapeabuaThIe
PEaKTopHI, X
CpaBHEHHE c
MacCcOOOMEHHBIMU
amnmapaTramMu.

TpyOuateie neun
XUMHYECKHX H
HedTenepepadaThIBAOIINX
NPOU3BOJICTB

8/9

5.1. Haznauenue,
KIaccupuKays u
KOHCTPYKIIUH TIeueit

5.1. Hasmauenme wu
THITBI TeyeH, 1704
KIIacCHU(UKAIIHS.
CpaBHEHHE pa3IMIHBIX
THITOB neyen,
OCHOBHbBIE
HampaBIEHUs B  HX
pa3BUTHU.
TemnoTeXHUYECKHE
0COOEHHOCTHU
HE(PTE3aBOACKHAX
TpyOUaThIxX reve,
CBSI3b MEXITY
TEIUIOTEXHUYSCKUMHU U
TEIUIOBLIMU
[MOKa3aTEeISIMU.
TenmoHaNPsHKEHHOCTH
MMOBEPXHOCTH HArpeBa,
TOIOYHOTO

MIPOCTPAHCTBA,
MEeCTHbBIE TEIUIOBbIE
Harpy3kH B Kamepax
paauanuu u
KOHBEKIIUU.
Baxueiimume
MOKa3aTeNn u
AJIEMEHTHl  TPyOYaThIX
neden. lapuutypa
neveil, npuMeHsIeMble
MaTepHaIbl.
VYcrpoiicTBa TUISL
COKUTaHUS TOILIMBA

IIK-2.1, IIK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3
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5.2. Pacuer
TpyOUaThIX ede

(ropenku, GOPCYHKH).
5.2. OcHOBHI pacuera
TpyOUaThIxX revei.
[Ipoueccel cropanus u
TEeIuIonepe1adn B
TOTIKE, TeIUIoIepenada
B KOHBEKIIMOHHO
Kamepe, BEIOOD
pa3mepoB Kamep
KOHBEKIIHU u
pazuanum.
OnpeneneHne
10JIE3HOMN TEIJI0BOM
Harpy3kH TIeYd H
COCTOSIHMSI CBHIpBSI Ha
BeIxoae u3 meun. KIIJ]
neqn u MyTH
YMCHBIIICHUS pacxomia
TOTLIHBA.
IMunpasnuyeckuit
pacueT meYH, Ta30BOE
COTIPOTHBIICHHE U TSATA.

BcnomorarensHoe
obopymnoBanue,
TEXHOJOTUYECKHIT
TpyOOIIPOBOJ K apMaTypa

8/9

BcnomorarensHoe
obopynoBaHue,
TEXHOJIOTUYCSCKUH
TpyOOTIIpOBOL "
apmatypa

OO0mme cBeneHUs |
KIIacCHU(pUKAIHS
BCIIOMOTaTEIBHOTO
000pyIoBaHUSL
XUMHYECKUX "
He(TeXUMHUIECKIX
MIPOU3BOJICTB.
Beprukanbusie u
TOPU3OHTAIbHBIE
IMJIMHAPHIECKUE
pe3epByapsl JUTSt
KUIKHX "
ra3000pa3HbIX
MIPOJIYKTOB.
Haznauenue u
YCTPOWCTBO MOKPBIX U
CyXuX  Ta3rojbJepoB.

ByHKepbI U CHUIIOCHI JIJIs
XpaHEHHsT U BBITPY3KU
CBIIIYYHX MATEPHAJIOB.
OCHOBHBIE ~ JJIEMEHThI
TEXHOJIOTHYECKUX
TpyOOIPOBOIOB:
TpyOHI, (acoHHbIe
JIeTaNn (putuaTN),
CHOCOOBI  COEMHEHUS
TpyOOIPOBO/IOB.
Komnencauus
TEeMIePaTypPHbBIX
nedopmanuit
TpyOOIPOBO/IOB c
TIOMOMIBIO
KOMIICHCAaTOPOB.
Onopsl W  IOJABECKU
TpyOOIIPOBOIOB.
Haznauenue 51
KIIacCU(UKAIIHS
TpyOOIPOBOHOM
apMaTyphl.

IIK-2.1, IIK-2.2,
IIK-2.3, IIK-4.1,
1IK4.2, IIK-4.3
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YcrpoiicTBo,
MPUMEHEHUS "
XapaKTEePUCTUKH
3aI0pHOH,
perynupymrouei,
[Ipe10XPaHUTEIbHOM,
3aI[UTHON "
(a3opa3genuTenbHOMI
apMaTypshl.

0071acTh

6. Codepircanue npaxmuueckux 3aHamuil

Y4eOHBIM
JTUCLIUIIJINHE
anmapaToCTPOCHUM.

IPEAYCMOTPEHO
«/IHHOBAIIMOHHBIE

IIPOBEJICHUE
TEXHOJIOTUM U
Ilenp mpoBeneHUs MPaKTUYECKUX PadOT

IMPaKTHYCCKUX

TCXHHUKa B

3aHATUHI
XUMUAYECKOM

I10

OCBOCHHUC

JIEKIIMOHHOTO MaTepuajia U BbIpaOOTKa OMpEEICHHBIX YMEHUM, CBA3aHHBIX C
pa3paboTKoi BEICOKOAI(PGHEKTUBHOTO TEIMIIOMACCOOOMEHHOTO 000PYA0BaHUS.

Pa3ges pucuuniainHbl

Yachol
04YHAs/0YHO-
32049HAA

HanmeHnoBanue
NPaKTHYECKOI
padoThI

Kpartkoe
cojiep:kaHue

dopmupyemble
KOMIIeTeHLIMH

Bgenenue. Haznauenue u
Kaccudukanysi 000pya0BaHUs

312

MarepuanbHblid
OanaHc
TEXHOJIOTHYECKUX
MIPOLIECCOB

Mertoauka
COCTaBJICHUS
MaTepHATEHOTO
OanaHca
TEXHOJIOTHYECKUX
TIPOIICCCOB IS
XUMHYCCKHX U
HE(PTEXUMHAICCKUX
TIPOU3BOJICTB .

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

O0opymoBaHUE IS TEIIOBBIX
TPOIECCOB

3/1

Pacuer wu BBIOOD
CTaHJapPTH30BaHHOTO
TEeII00OMEHHHUKA

2.1. Pacuer u BBIOOp
CTaH/IapPTU30BAHHOTO
KOXKyX0Tpy0O4aToro
TEIJIO00OMEHHHKA
JUIst MPOBEICHUS
MPOLIECCOB  Harpesa,
OXJIQKACHHS,
KOHJICHCAINH,
UCTIAPEHMS KHJIKHX,
ra3000pa3HBIX
MPOJYKTOB;

2.2. Tennosoi
pacdeT 1 BBIOOD
CTaH/IapPTU30BAHHOTO
anmapara
BO3JIYIIHOTO
OXJIXKACHHS IS
MIPOBEICHUS
nporecca
OXJIKACHHS U
KOHJICHCAIINH
pabo4nx NpOIyKTOB
C 3aJITaHHBIMH
pacxoaHBIMH U
¢busuKo-
MEXaHUYECKHUMHU
apamMeTpamH.

1IK-2.1, IIK-
2.2, [IK-2.3,
1IK-4.1, I[IK4.2,
1IK-4.3
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O0opymoBanue Jyist

MPOBEACHUSI MaCCOOOMEHHBIX

TPOIIECCOB

312

TexHonornueckui
pacuer
PeKTHPHUKATHOHHON
KOJIOHHBI

Ketic-3agaga. s
3aJaHHBIX 3HAYEHUH
HCXOIHBIX JAHHBIX
MIPOBECTH
TEXHOJIOTHYECKUH
pacder
peKTH(GUKATHOHHON
KOJIOHHBI €
KOJITTAYKOBBIMH,
KJIaITaHHBIMH,
CUTYATBIMH U
MPOBATBEHBIMH
TapenakamH (1o
BapuaHTaM
3ananuii). B
Ka4ecTBE OOBEKTa
ONTHMHU3ALINH
MPUHATH
MEKTapeapyaToe
paccTosiHre, BEIOOD
KOTOpOTO
MIPOMU3BOJIUTE C
Y4ETOM 33JaHHOI
MpernoiaBaTeseM
BCIICHMBAEMOCTH
paszensieMbIx
pabouunx cucTeMm.
[IpoBepky
paboTocmocoOHOCTH
BEIOpaHHOMN
CTaH/IAPTH30BaHHON
TapesIKu
MIPOMU3BOIUTE T10
BEJINUUHE
MEXTapeapyaToro
yHOCA.

1IK-2.1, [IK-
2.2, [IK-2.3,
1IK-4.1, IIK4.2,
1IK-4.3

XUMUUECKUE PEaKTOPbI

31

Pacuer wu BBIOOD
Y3J0B  XHUMHYECKOTO
peakTopa

Keiic-3anaua. s
Pa3IMIHBIX
BapHaHTOB Pa0OYX
JKUJIKOCTEH ¢
3aJJaHHBIMU (PU3UKO-
MeXaHUYECKUMHU
XapaKTepUCTHKaMHU
pemuTh mpodaeMy
moaoopa
ONTUMAITFHOTO
BapHaHTa
MepeMeIBaIOLIEr0
YCTPOMCTBA U3 YUCIIA
BO3MOIKHBIX
KOHCTPYKIUI
MEXaHUYECKUX
MEIIAI0K
(JIOmacTHBIX,
TypOUHHBIX,
MPOTEIUICPHBIX,
SIKOPHBIX ¥ PAMHBIX).
C y4eroMm 3aJaHHBIX
XapaKTePUCTUK
paboYux NpoayKTOB
(mo>xapo-

1IK-2.1, TIK-
2.2, [IK-2.3,
1IK-4.1, I[IK4.2,
1IK-4.3
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B3PBIBOOIIACHOCTD,
arpecCUBHOCTD,
KOPPO3HOHHYIO
AKTHUBHOCTH U JIp.)
mo100paTh THI U
MapKy TOPIOBOTO
YIUIOTHEHUS,
mo00paTh
MOIIHOCTh U MapKy
CTaH/IapPTU30BAHHOTO
MPUBOA MEUIAJIKH.

TpyOUaTbie MeYNn XUMHICCKHIX
u HedTenepepabaThIBAIOIINX
MPOU3BOJICTB

31

Meronuka pacyera u
moxoopa
TEXHOJIOTHYCCKUX
reyueit

MeTtonuka pacuera u
moxdopa
TEXHOJIOTHYECKUX
neveu i Harpesa
KyOOBBIX IPOTYKTOB
peKTH(GUKATHOHHON
KOJIOHHBI JISt
pasneneHns
Ppa3IUYHBIX QpaKnnit
HEPTEIIPOLYKTOB.
Onpenenenue
pa3MepoB
paauaHTHOM U
KOHBEKTHBHOMN
Kamep Iedu, pacueT
ra30BBIX TOPEIIOK U
JKUJKOCTHBIX (hopcy-
HOK.

1IK-2.1, IIK-
2.2, [IK-2.3,
1IK-4.1, IIK4.2,
1IK-4.3

BcnomorarensHoe
000pyI0BaHue,
TEXHOJOTNUCCKHUI
TPyOOIIPOBOI K apMaTypa

3/2

TexHomornueckuit
TpyOotmpoBoa

TexHonoruyecku
TpyOOIIpPOBOA:
Ha3HAYCHHE U
KIIacCU(UKAIIHSA,
IpUMEHsIEMbIe
Marepuansl. MeTo s
KOMITCHCAIIN!
TEeMITepaTypPHbIX
HanpsDKEHU ¢
MIOMOIIBIO OCEBBIX,
THOKUX U
CKOJIB3SIIINX
KOMITCHCATOPOB.
OmnopsI ¥ OBECKH
TpyOOIIPOBOIOB.

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

7. Cooepotcanue 1a60pamopHvIX 3aHAMUIL
PabGouas mporpamma muctuminabl b1.B17 «HHOBaIMOHHBIE TEXHOJOTHH H
TEXHUKAa B XUMHUUYECKOM ammapaToCTPOCHHN» HE IMPEeAyCMAaTPUBACT BBIMOJHEHUE

71a00paTOPHBIX 3aHITHIA.
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8. Camocmoamenvnan paboma daxanaepa

Ne Yacobl

TeMbl, BLIHOCUMBbIE HA dopmMupyembie
n/ ’ O4YHAs1/0YHO- ®opma CPC pMupy
I CaMOCTOSITEJILHYI0 padoTy 32049Has KOMIIETEHIIMH

1 Ha3nauenue u xnaccuduxaius Tloozomoska k| [IK-2.1, [IK-2.2,
TEXHOJIOTUYECKOTO 000Dy IOBAHHUS LIS sauemy ¢ oyenkou | 11K-2.3, IIK-4.1,
MPOBEJCHUS] XUMHUYECKUX U HEPTEXUMUIECKUX 12/14 T[IK4.2. TIK-4.3
npoueccoB. OCHOBHBIE TPeOOBaHUS K
000pyTIOBAHUIO M MAIIHHAM.

2 MeTobl HHTCHCU(HUKAIIMN TEIUI00OMEHA B Toozomoeka x| IIK-2.1, [IK-2.2,
TermoooMeHHnkax. OpeOpeHHbie, 00XkKaThIe, 3auemy c | [IK-2.3, I[IK-4.1,
ey Ty pSmomp: ovenwor, | K12 143

12/13
MpoCTpaHcTBax. MHOTOXO/I0BbIE duckyccuu
TEmI000MeHHUKH. TemI000MEHHUKY C
HEMeTaUTHUeCKUMH TpyOKkamu. Termnosbie
TpyOKH.

3 Hacamounble KOJOHHBI. BBl U XapaKTePUCTHKH Toozomoeka k| [IK-2.1, [IK-2.2,
HACaIoK, PEXKUMBI paboThL. SIBJIEHHE «CYXOTo sauemy ¢ oyenkou | 11K-2.3, IIK-4.1,
KOHYCa» B HACAJ0YHOMN KOJIOHHE, METO/IBI €TO 12/14 TIK4.2. [IK-4.3
yCcTpaHeHus. Pacrpenenurenu Iis )KUIKOCTH |
rasa; OTMOPHBIC YCTPOICTBA O] HACAIKY.

IepcrieKTHBHBIE BUIBI HACAIOK.

4 CKOpOCTh XUMHUYCCKOM PeaKInu. Y paBHCHHE Toozomoeka k| [IK-2.1, [IK-2.2,

CKOPOCTH ngquCKOI“/“I peakuyu. KI/IHCTI:ILIGCKI/Iﬁ 3auemy c | [IK-2.3, [IK-4.1,
K K KITHIA. -

1 CTEXMOMETPHUECKIH MOPANKH PeaKiit 12/13 oyenioi, I1K4.2, TIK-4.3

KoHcTaHTa XUMHYECKON PEAKIIUK U METOJIBI €€

omnpesenenus. BiusiHue TeMeparypsl Ha npakmuteckoe

CKOPOCTh peakiuy. YpaBHeHne Appennyca. sanamue

5 OcCHOBHbIC BHIBI TICUCH I HArpEBa Tloozomosxa x| IIK-2.1, [IK-2.2,
HeTEenpPOIYKTOB, HAMPABJIEHHS B MX PA3BUTUH. 3auemy c | [IK-2.3, [IK-4.1,
TemnoTexHUYEeCKHE XapaKTEPUCTHKHN TPYOUaThIX .

> PAKTEp Py 12/13 oyenkoii, doknady, | 1IK4.2, IIK-4.3
neyeit. TermmoHanpsHKEHHOCTD TTOBEPXHOCTH
HarpeBa. TpyOsI ¥ rapHUTYypa Meven, npakmuteckoe
MPUMEHsEMbIE MaTepHaIbl. sanimue

6 BcemomorarensHoe 000pyA0BaHHE ISl XPAHSHHUS Toozomoeska x| [IK-2.1, IIK-2.2,
KHUJKUX U ra3000pa3HbIX MPOIYKTOB: 3auemy c | [IK-2.3, I[IK-4.1,
pe3epByapbl, EMKOCTH, Fa3rolbJepbL, OyHKepa u / oyenxoli, I1K4.2, ITK-4.3
custockl. Matepuabl, yCTpOHCTBO, 0611acTh 12/14

npakmuyeckoe
MIPUMEHEHHS.
3auamue,
ouckyccuu
8.1 Konmponw camocmoamenvHoil padbomol
Ne Tembl, BLIHOCHUMbIE HA Yacwpl dopmupyemble
’ ®opma CPC pMupy

n/n CaMOCTOSITEJIbHYIO PaboTy 0YHAsI/0YHO-3204HAs KOMIETeHIHU

1 HasHaueHne W  KiIacCH(pUKAIMSA Ipuem IIK-2.1, [IK-2.2,
TEXHOJIOTHYECKOTO 000PYI0BAHMS NPAKMUYECKUX IIK-2.3, TIK-4.1,
JUISL TIPOBEJECHUS XUMHUYECKHX H pabom u nposepka | [Tk 4.2, [TK-4.3
He()TEXMMHYECKHX  TPOIECCOB. 6/8 omyemos,

OcHOBHBIE TpeGoBaHUs K doMawiHe20 3a0aHus,
000PY/IOBAHHIO U MAILIHHAM. KOHCYIbMUpPOBanue,
nposepKa

2 Mertos! UHTEHCH(HUKALIUN Ipuem IIK-2.1, [IK-2.2,
TermI000MeHa B npaxmuyeckux TIK-2.3, T1K-4.1,
TermioooMenHnkax. OpeOpeHHbIe, 6/7 pabom u nposepra | [TKA. 2, IIK-4.3

obxatble, BUTBIE TPYOBl. TpyOs! ¢
TypOymuzatopamu. Ileperoponku B
TpYyOHOM u MEXTPYOHOM

omuemos,
00MAWHE20 3a0aHUs,
KOHCYIbMUpOBaHue,
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MPOCTpaHCTBaxX. MHOTOXOJOBbIE nposeepka

TETIIO0OMEHHUKH.

TennooOMeHHNKH c

HEMETAIUTHYECKUMH TpyOKamu.

TenmoBrle TpyOKH.

Hacamouynsle KOJIOHHBL. Bunel u Ipuem IIK-2.1, [IK-2.2,
XapaKTEePUCTHKH HacafIok, NPAKMUYecKux IIK-2.3, [IIK-4.1,
PEKUMBI paboTHI. SBnenue pabom u  nposepka | [7K4.2, I1K-4.3
«CyXOro KOHyCa» B HacaJodHOH omuemos,

KOJIOHHE, METO/IBI €TO yCTPaHEHHUS. 6/8 doMawiHe20 3a0aHUs,

Pacnipenenureny st KUAKOCTH U KOHCYIbMUposanue,

ra3a; OIIOpHBIE YCTpoOiicTBa IOJ nposeepka

Hacaaky. llepclieKTHBHBIE BHIBI

Hacagok.

CKOpOCTh XUMHUYECKOW pPeaKIHu. Ipuem TIK-2.1, [IK-2.2,
YpaBHEHHE CKOPOCTH XUMHUYECKOM npakmu4eckKux IIK-2.3, [IIK-4.1,
pEaKmum. Kunermuecknit " pabom u  nposepka | [7K4.2, [1K-4.3
CTEXMOMETPHUIECKUI HOPSIKH omuemos,

peakuuii. Koncranra xummueckoin 6/7 ooMawHe20 3a0aHusl,

peaxnuu u METOJIBI ee KOHCYIbMUposanue,

OTIpEICTICHUSL. Bnmsiaue nposeepka

TEMIIEPaTypHhI Ha CKOPOCTb

peakuuu. YpaBHeHHEe AppeHuyca.

OCHOBHBIE BHIBI IIeYeld I Ipuem IIK-2.1, IIK-2.2,
Harpesa He(TEenpPOayKTOB, NPAKMUYeCcKUx IIK-2.3, [IIK-4.1,
HampaBJICHUS B UX Pa3BUTHH. pabom u  nposepka | [1K4.2 I1K-4.3
TennorexHnueckne omuemos,

XapaKTePUCTUKU TpyOUaThIX 6/7 doMawiHe20 3a0aHus,

TIeYeH. TemnoHanpsHkeHHOCTH KOHCYIbMUposanue,

MIOBEPXHOCTH Harpesa. TpyOel u nposeepka

TapHATYypa Nedel, NpUMEHsIeMbIe

MaTepHaJIbL.

9. Hcnonv3osanue peiitmunzoeoii cucmemovl OUYeHKU 3HAHUIL.

[Ipu oueHke pe3yabTaTOB NEATEIBHOCTH CTYICHTOB B paMKax IWCIUTLIAHBI
b1.B.17  «/HHOBalMOHHBIE  TEXHOJOTMM W  TEXHMKA B  XHUMHYCCKOM
arnmapaToCTPOCHUM»  UCIOJB3YETCS PEUTHHTOBas CUCTEMA. PeHTWMHroOBas cucTtema
OLICHKU 3HAHMIA, 00ydJarommxcs paspaboTaHa Ha ocHoBe TpeboBanmil «llonoxeHus o
O0aJIIbHO-PEUTUHTOBOM CUCTEME OLICHKHU 3HAHUM CTYJEHTOB U 00eCTIeUeHUsI KauecTBa
y4eOHOTO TIpoIeccay.

PeiitunroBas oueHka (¢GopMHpyeTCss Ha  OCHOBaHMM  TEKYyUIETO0 U
IPOMEXYTOYHOTO KOHTpOJsl. MakcUMallbHOE U MUHUMAJIbHOE KOJIMYECTBO OassioB
M0 Pa3IMYHBIM BHAAM Y4e€OHOUW paOOThl MPUBOJIUTCA B MOJIOKEHUU O PEUTHHTOBOMN
CUCTEME.

Onenka y4deOHOW [JEATENbHOCTH CTYACHTAa OCYLIECTBIISECTCS IO BCEM BHUAAM
paboT, MpeayCMOTPEHHBIX pabodeil mporpaMmMol 1O JaHHOW JAWCIHIUIAHE.
MakcuManbHblid  OaJlT  MPOCTABIAETCS 332 KAYECTBEHHOE U CBOEBPEMEHHOE
BBINOJIHEHUE pabOT U TpeOOBaHUIM K HUM, a TaKK€ MO BCEM BHUJAM KOHTPOJIS 3HAHUM
CTYIACHTOB. B pe3ynbTaTe MUHUMANbHBIN TEKYIIUI peUTHHT cocTaBUT — 60 Oasios,
MaKCHUMaJIbHBIA TEKyIIUNA peTHHr coctaBuT — 100 6aos.

OOt cymMMapHbId PEUTHUHI TIO AMCIUIUIMHE CKJIQJABIBAETCA W3 TEKYIIETro
PEUTHHIA U PEUTUHTA, ITOJIyYEHHOI'O CTYIE€HTOB B XOJ€ IPOMEKYTOUYHOU aTTECTALUN
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B (opme sK3aMeHa MO IUCHUIUIMHE. TeKymuid pedTuHr ¢GopMupyercs B XOJe
ayJUTOPHBIX 3aHATHM U CaMOCTOATEIbHOW padOThl U OTPaHUYMUBAETCS JUANAa30HOM
36 — 60 6amnoB. PelTUHT, BHICTABIAIOMIUNCA CTYACHTY MO pe3yJabTaTaM IK3aMEHa,
HaxoauTcd B auarazone 24 — 40 0amiosB.

Pacuer Tekyniero peidTrHra BBITOJIHIETCS HA OCHOBE JaHHBIX, IPUBEICHHBIX B
tabmnuiie 9.1.

Ta6nuna 9.1. Pacuet Tekyiiero pedTuHra

HazBanue Kon-Bo O1eHKa 3a OJHO CymMapH. olleHKa
MuHuM. ‘ Makcum. MuHuMm. Makcum.
JIEKIIUS 5 1 5 5
(KOHCTIEKT)
[IpakTueckoe
3aHSTHE 5 1 9 5 19
(BBITIOJTHEHWE
3aJaHUI)
JlabopaTopHoe
3aHSTHE 3 5 2.7 5 8
(BBITIOJTHEHWE
3aJaHUI)
Jloknan 1 5 10 5 10
Huckyccus 2 8 12 10 24
DK3amMeH 27 40
Bcero 60 100

[Ipy w3ydYeHWM AUCHUIUIMHBI TPEAYCMATPUBACTCS BBIMOJHEHUE OJHOU
KOHTPOJIbHOW paboThl, TMOJATOTOBKH JBYX pedeparoB, IByX cobOecenoBaHMi,
TECTUPOBAHUS.

Takum o0pa3om, TEKymUid PEUTUHT CTyJEHTa TNepea MPOMEKYTOUHOU
aTTeCTaIlMeH JTOJDKEH COCTaBUTH BEIMYHMHY, HAXOAAIIYIOCS B auamazoHe 36 — 60
OaIIoB.

[TpomekyTouHasi aTTecTarus B opMe dK3aMeHa OIICHUBACTCS YMCIIOM OaJlIoB

ot 24 no 40. B utore, cyMMapHbIii pEUTUHT MO AUCIUILIMHE JOJKEH COCTABUTh OT
60 mo 100 6asyu10B.

10. Ouenounvie cpeocmea 011 meKyuyeco0 KOHMPOAA YCHRECAEMOCHIU,
NPOMEIHCYMOUHOU ammecmayuu no UMmo2am 0C60eHUs OUCUUNTIUHbBL

OueHouHbIE CpelNCTBA I NPOBEACHMS TEKYLIEro KOHTPOJS YCIEBAEMOCTH,
MPOMEXKYTOUHOM aTTecTallud OOydYaloIIMXCd UM HUTOrOBOM  (TOCyIapCTBEHHOU
UTOTOBOM) aTTecTallMy pa3paldaThIBAIOTCS CcorjacHo mnosoxkeHutro o Ddongax
OLICHOYHBIX CPEJICTB, PACCMATPUBAIOTCS KAaK COCTaBHAs 4acThb paboyel MmporpaMmbl
U 0(pOPMIISIFOTCS OTAENIBHBIM IOKYMEHTOM.
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11. Hnghopmayuonno-memoouueckoe ovecneuenue OuCyunIuHbl

11.1 Ocnoénas numepamypa

HpI/I HU3YUCHUU OUCHUILIINHBI «I/IHHOBaHI/IOHHLIG TCXHOJIOTMM M TCXHHKaA B

XUMHUYCCKOM allllapaToOCTPOCHUN» B KaYCCTBC OCHOBHBIX MCTOYHUKOB I/IH(l)OpMaHI/II/I

PEKOMEHIyETCSl UCIIOJIB30BATh CIEAYIOULYIO JINTEPATYPY.

OcHOBHBIC HCTOYHUKHU HH(poOpManuu

KoJ-Bo 3K3.

['mmpmano  X.X. Mamueel ©W  anmaparsl
XUMHUUYECKUX TPOU3ZBOJACTB M HedTenepepadoTKu;
yaebHoe mocobue / X.X. I'mmbmanoB, M.A.
3akupos. — Hmwxuekamck; HXTH, 2013. — 128 c.

80

MaruHssl U anmnapatbl XUMUYECKUX MPOU3BOJICTB U
HedTerazonepepabOTKu  [DIEKTPOHHBIA  pecypc];
yueOnuk / U.U. Tlonukapos, C.1. Tlonukapos, C.B.
PaukoBckuii, A.A. XOMEeHKO. — 3-€ U3]I. B DJICKTPOH.
Bapuante. — Kazans: KHUTY, 2014. Pexum
nocryma: http://www.kstu.ru/article.jsp?id_e=52135

1(enmuHOE TOMCKOBOE OKHO
DIIEKTPOHHOTO KaTajora
YHUL KHUTY)

11.2 /lonoanumensnan tumepamypa

B kauectBe JOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaI_II/II/I PCKOMCHAYCTCA

MCII0JIB30BaTh CIEAYIOUIYIO JUTEPATYPY:

JlonoJiHMTEeIbHbIE HCTOYHUKHM HHpoOpManuu

KoJ-Bo 3K3.

1. 3akupoB M.A. KoxyxoTpyOuatsie
TerI000MeHHbIe anmnapaTel. U.2: meTon. ykazanus /
coct. M.A. 3akupo, M.I. Tapunos, X.X.
I'mnemanoB; HXTH. — Humwxknexkamck: HXTH, 2012.
—44 c.
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2 TexHosoruyeckuii pacuer peKTUuGUKAIMOHHOMN
KOJIOHHBI:  METOJ. yKa3aHusi K  KypCOBOMY
npoektupoBanuto / KI'TY; coct. A.I. Kyty3o0s,
M.A. Kyty3os, A.B. JImutpues. — Kazanp; KI'TY,
2008. — 76 c.

72

11.3 Dnexmponnsvie ucmounuku uHpopmayuu
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IIpn m3yyennn aucuumuHbl «VHHOBaMOHHBIE TEXHOJOIMM M TEXHUKA B
XMMHYECKOM aNmnapaTOCTPOCHUM» IPEAYCMOTPEHO HCIIOIb30BaHUE DJIEKTPOHHBIX

HNCTOYHHUKOB I/IH(I)OpMaI_[I/II/II

denepanbublii moptan «Poccuiickoe odpaszoBanue» http://www.edu.ru/

denepanbHbI LIEHTDP UH(}OPMAIIMOHHO- o0pa3oBaTeNbHBIX pecypcoB
http://fcior.edu.ru/

HNudopmannonnas cucrema «EnnHoe OKHO T0CTyMa K 00pa30BaTENIbHBIM PeECypcam»
http://window.edu.ru/

http://elibrary.ru/ Kpynuenmuii poccuiickuii HHGOPMAIMOHHBIM MOpPTal B 00JacTH

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

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

11.4 Cospemennnie npogheccuonaivnvle 6a3vl OGHHLIX U UHPOPMAUUOHHbBIE
CHPABOUHbBIE CUCHEMDL.

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

2. Kypuan «MammHOCTpOeHHE U WHKEHepHOe 0OpazoBanuey. CalT xypHaia
«MaiMHOCTpOoeHHe U HWHXKEHepHoe oOpazoBaHue». — JlocTynm CBOOOJIHBIN:
https://old.mospolytech.ru/index.php?id=4088

CorjacoBaHo:

3aB. OTAEIOM /7?@ B.41. Tapacosa

v 7
10 OUOIMOTEUHOMY
00CITyKUBaHUIO

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

Cneyuanusuposannasn navopamopus «Mawiunol u annapamosl Xumuieckux
npouseoocme» ¢ ayd. A-107, miomamsio 83,4 M° Ha 34 MOCANOYHBIX MECT,
000pyIOBaHHBIX JEUCTBYIOIIMMH MOJICNIIMU THUIOBBIX MAIllMH W amnmnapaToB Jis
MIPOBEICHUS WX UCCIICAOBAHUS U MaKeTaMH, U 00pa3IiamMu Uil HarJsiTHOTO U3YUYEHUS
OCHOBHBIX 2JIEMEHTOB 000pPYI0OBaHUS U MAIIWH:

Creng Ne 1. “BuxpeBoit maccooOMenHbIi anmmapatr” , Ctena No2. “Hacamounas
kojonHa”, Crenm Ne 3. “IIpoTMBOTOYHBIE KOHTAaKTHBIE MacCOOOMEHHBIC
ycTpoiictBa”’, Maker «MoOHTaX KOJOHHBI JBYMs KpaHamw», Creny Ne 4.
“IIpsMOTOYHBIE KOHTAaKTHbIE MaccooOMeHHbIe ycTpoiictBa”, Crtennx Ne 5.
“UccnenoBannie TUAPOJUHAMUKN OAUMHOYHBIX Kamenb , Ctenm Ne 6. “Peaktop ¢
memankon”’, Creng Ne 7. “PoranuoHHBII  MacCOOOMEHHBIX  ammapar
(menTpobexubIin)”, Ctera Ne 8. “TemneparypHbie HAMPSHKEHHS B KOXKYXOTPyOUaThIX
terioooOMenHukax”’, Crenn Ne 9. “KoxyxoTpyouartsiii TermmooomeHHuk”, Cteng Ne
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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/

10. “YnnotHutenbHble yCTpoilcTBa Bpamaromuxcs BanoB”, Crenn Nell.
“IleHTpOBKa HAaCOCHBIX YCTaHOBOK ; Cekmusa kianaHHoW Tapenku tuna TKII,
Cexkuust konmaukoBod Tapenku Ttuna TCK, Creng Nel2.“MoHTax KOJOHHBI
BEDKUMHBIM criocoboM”, Ctena Nel3.“MoHTaxx KOJIOHHBI NMOPTaJbHBIM KpaHOM ;
Creng Ne 14. «MoHTax KOJIOHHBI JABYMs KpaHamm»; MakeT peKTHPUKanOHHON
KOJIOHHBI.

2. Ayoumopusa A-112 nnomanpio 61,6 Mm% Ha 21 [IOCAJI0YHBIX MeECTa IS
MPOBEJICHUS JICKIIMOHHBIX 3aHATUNA ¢ KOMIUIEKTOM JEMOHCTPAIIMOHHOTO MaTepuana:
OBepxaa-mipoekTop; PynonHsli HacTeHHbIM 3KkpaH; HoyrOyk ¢ mpoekTtopowm;
ToKapHO-BUHTOPE3HBIN CTAHOK.

3. Kaounem A-111 mmomansio 19,1 M’ Ha 4 TOCANOYHBIX MecTa s
CaMOCTOSITENIbHON PabOThI CTYJIEHTOB C 3JIEKTPOHHBIM 000PY/I0BAHUEM:

1. KomnproTep, MOAKIIOUYCHHBIN K ceTh MIHTepHET;

2. IIporpammuoe odecreuenue: Windows XP; Microsoft Office 2007;
AntuBnpyc Kacnepckoro.

13. Obpazosamenvnovie mexnonozuu

VY nenpHBINA BeC 3aHATHN, MPOBOANMBIX B HHTEPAKTUBHBIX (POpMax, COCTABISET
JUIst 04HOM (hopMbI 00yueHus - 6 4acoB, JAJIS OYHO-3a04HON (PopMbI 00yueHus - 6
9acoB.

OcHOBHBIE UHTEPAKTUBHBIC (DOPMBI POBEICHUS YUCOHBIX 3aHATHIA:

* TUCKYCCHSI;

* IOKJIA]T;

* H3yYCHUE U 3aKPEIUICHUE HOBOTO MaTepHaia Ha MHTEPAKTUBHOM JICKITHH
(;ekrusi-6ecena, TEKIMS — TUCKYCCHUS, JIEKIHS C pa300pOM KOHKPETHBIX CUTYyaITUi).
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