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PabGouass mnporpamma coctaBieHa ¢ yderoM TpeOoBanuit ~ DenepanbHOrO

TOCYyIapCTBEHHOTO 00Pa30BaTEIHLHOTO CTAaHAAPTA BBICIIIETO OOpa30BaHUS

(Ne 728 ot 09.08.2021) o HampaBIeHUIO 15.03.02  «TexHOIOTUYECKHUE
(Homep, nata yTBep)KI[eHI/IH) (mudp)

MAaIlIMHBI U 000PYJIOBAHUE
(HanMeHOBaHME HATIPABIICHHUS)

Ha OCHOBaHWM y4eOHOTO TutaHa Habopa oOydarormuxcs 2022 rofa.
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noueHt kad. MAXIT N.H. Masasiies
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1. Ilenu oceoenus oucyunaunsl

[enssmMu ocBoeHUs NUCUUILIUHBI «/IHHOBAIIMOHHBIE TEXHOJOTUM U TEXHUKA B
HEe(TEXUMUUYECKOM arMapaToCTPOCHUI SBIISFOTCS:

a) opmupoBaHue 0a30BBIX 3HAHWUA O COBPEMEHHBIX MalllMHAX W araparax,
UCIIOJIB3YEMbIX JUISI TPOBENEHUS] (PU3MYECKUX 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 O0OpyAOBaHUs, M MAIIUH C HCIOJIb30BAHUEM IOCIEIHUX
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 alMapaToB OTPACIIH;

r) (GopMupoBaHME U 3aKpeIUICHHE 3HAHUN Yy O0OydYaromuxcsi MO BOIpOcCam
oOCIy>KUBaHUs, MOHTaKa U PEMOHTa OCHOBHOT'O T€XHOJIOTMYECKOTO 000pyA0BaHUs,
a TakKe BOIMpOCaM OpraHu3allid W TPOBEICHUS UCCICAOBAHUN C IIEJIBIO
COBEPIIIEHCTBOBAHUS JEHCTBYIONIEr0 000PYI0BAHMS U MAIlIWH;

n) ¢dopMupoBaHUE y OOydYaIOMIMXCS OOUIUX TPEACTABICHHN W HABBHIKOB B
pasnUYHBIX obNacTax Oynymied mnpodeccHoHaNbHON AesSTEIPHOCTH B KayecTBE
WHXEHEepa-dKCIUTyaTalluOHHUKA, HWHXXEHEepa-KOHCTPYKTOPa, WHXKEHEpa-
HCCJIeI0BATEIIS.

2. Mecmo Oucyunaunvl (mMooyns) € cmpykmype o00pazoeamenvHoll
npozpammol

HucrtunnnHa «IHHOBAITMOHHBIC TEXHOJIOTMH M TEXHUKA B HEPTEXHUMHUIECKOM
anmapaToCTPOCHUW» OTHOCUTCS K obszamenvror dactu OIl u dopmupyer y

OakanmaBpoB o HampaiaeHUIO TOAr0TOBKU 15.03.02 «TexHOIOrHYecKne MAIIMHBI 1

o0opynoBaHue» HaOOp 3HAHWM, YMEHUN, HABBIKOB U KOMIICTCHITUH.

I[J'Iﬂ YCIICHIHOI'0O OCBOCHUA JUCHHUITIIIMHBL «I/IHHOBaI_[I/IOHHBIe TCXHOJIOTHUH M TCXHHUKA

B HC(I)TGXI/IMI/ILIGCI(OM alIapaToCTpoOCHUN» 6akaﬂa6p no HAIIPABJICHUIO ITIOATOTOBKHU



15.03.02 «TexHOMOTHYECKHE MAIIMHBI K 000PYAOBAHUEY TOHKEH OCBOUTH MaTepHal

MPEAMICCTBYIOMUX AUCITUTIINH:
a) b1.B.12 O6opyoosanue negpmezazonepepabomxu,

0) B1.B.06 Ilpoexmuposarue nepcnexmu8HO20 MeXHOI02ULecKo20 000py008aHUs
Heghmexumuyeckux npouzeo0Ccms.

HucrunmHa «VIHHOBAIlMOHHBIC TEXHOJIOTHH M TEXHUKA B HEPTEXHUMHUYICCKOM
anmapaToCTPOCHUW) SIBJSIETCS TPEAMISCTBYIONEH M HEOOXoauma ISl YCIIeUTHOTO
MIPOXOKICHHUS:

@) npou3800CMBEHHOU NPAKMUKU,
0) npedoUnIOMHOU NPAKMUKU.

3HaHMS, TONYYCHHBIC TIPH HW3YYCHWH JUCHUIUIMHBI  «HHOBaIlMOHHBIE
TEXHOJIOTMM W TEXHHKa B HE(YTEXHMHUUYECKOM amnmapaToCTPOCHUW» MOTYT OBITh
MCIIOJIb30BaHbl IPH MPOXOXKACHUH MPAKTHK HPOUZBOOCMBEHHOU U NPEOOUNIOMHOU U
BBITIOJTHEHUU 8bINYCKHBIX KEANUPUKAYUOHHBIX paOOom TIO HAINPABIECHUIO MOATOTOBKU

15.03.02 «TexXHOJIOrnYeCKHUEe MAIITMHBI 1 000PYIIOBAHUE).

3. Komnemenyuu obyuarowecocs, popmupyemoie 6 pe3yipmame 0C60EHUA
OUCUUNIUHBL
1. OIIK-9.1 3maer mnpuHOHNIBI pabOTHl HOBOTO  TEXHOJIOTUYECKOTO
000pynOBaHUs, CBI3aHHOTO ¢ MPO(EeCCUOHATBHOMN AESTETbHOCTHIO,
2. OIIK-9.2 VYmeer mnpoBOAWTH BHEAPECHHWE B TEXHOJOTHYECKUHU MpoOIecC
HOBBIX 00PA3I[0B TEXHOJIOTUYECKOTO 000y I0BaHUS,
3. OIIK-9.3 Bimageer HaBbIKAMH OCBOEHHS HOBOI'O TEXHOJOTHYECKOTO
o00opynOBaHUS.
B pe3ynomame oceoenun oucyuniunst 00y4arouiuiica 001M4cen:
1) 3natsb:
* Ha3HAYCHUE, YCTPOMCTBO, MPUHIIMI JCHCTBUS OCHOBHOTO OOOPYIOBaHHS U
MaliuH OTpaciv, a TaKXe IyTH COBEPIICHCTBOBAHUS WX TEXHUYECKUX U
TEXHOJIOTHYECKUX TIOKa3aTelield, HaIlpaBJIEHHbIX HAa CHIDKCHHE MATePUANbHBIX H

SHEPICTHYCCKUX 3aTpaT HA UX JKCIIIyaTalluiO0 U PCMOHT,



*0 TMEPCIEKTUBHBIX HANpPaBIEHUSIX CO3JaHUS WU BHEJAPEHUS HOBBIX BHUIOB
MaIlliH ¥ 000PY/IOBaHUSI Ha OTEYECTBEHHBIX U 3apyOEKHBIX MPEINPUITUSIX OTPACIIH;

*COJICpKAaHUE U METOJMKY pacyeTa M MPOCKTUPOBAHUS OCHOBHOTO
TEXHOJIOTHYECKOTO OOOPYIOBAaHUS W MAIMH W WX 3JEMEHTOB, 00ECIEeUHBAIOIINX
3aIaHHYIO TPOU3BOJAUTEIBLHOCTD U KQUECTBO BBIITYCKAEMOUN MPOAYKIIUH;

* TEXHUYECKHUE CpEJICTBA IS WM3MEPEHHUS, PEryJIUpOBaHUS U ONTUMHU3ALMNU
TEXHOJOTMYECKUX MapaMeTpoB oOOOpyJOBaHUS W MallMH Ha COBPEMEHHBIX
XUMHUUYECKUX U HEPTEXUMHUUECKUX MTPOU3BOJICTBAX.

2) YMerTs:

® TPOBOJUTH CPABHUTEIIbHBIA aHAW3 W HCCIEIOBAaHUA TOKazareled paboThl
o0OpyJIOBaHUA M MAllMH JJI1 ONTUMHU3AIUU TEXHUKO-IKOHOMUYECKHUX
MOKa3aTeJield 3a CYET CHIXKEHUS MaTEPUATbHBIX M YHEPTETUUYECKHUX 3aTpaT Ha

HX OKCILTyaTalulo,

® BBIMOJHATH TEXHOJIOTHYECKHE M IPOYHOCTHBIC PAcCUeThl OOOpPYMOBAHHS U
MaIIuH W WX JJEMEHTOB IO 3aJaHHBIM IMapaMeTpaM: IPOU3BOAUTEIBHOCTD,
KaueCTBEHHBIA COCTaB, AaBJICHUE, TEMIIEpATypa U T.1;

® [I0Jb30BATbCA TEXHUYECKOWM W HOPMATHMBHO-CIIPABOYHOM JIUTEPATYPOU ISt
BbIOOpa 3(P(EKTUBHOTO W HAJCKHOrO OOOpYyJOBaHHUS H MaIlUH, U
MOHUTOPUHTA TEXHUYECKOTO COCTOSIHUS JICUCTBYIOIIMX MAIIIMH U arlllapaToB;

e (dopMupoBaHME Yy OOYy4YarONIUXCS OOIIMX TMPEICTABICHUNH W HABBIKOB B
pasIMYHBIX 00MacTsIX Oyaymiel mpodecCHOHATBEHON ASATETPHOCTH B KA4eCTBE
WHXXEHEepa-dKCIUTyaTalluOHHUKa, WHXXEHEepa-KOHCTPYKTOpa, WHXXEHEpa-
UCCIIeTOBATEIIS.

3) Bnanets:

® HaBBIKAMHU I10 PACUYETy M MPOCKTUPOBAHUIO, BEIOOPY U 0OOCHOBAHUIO BHIOOpA
OCHOBHOTO OOOPYJIOBaHUSI U €r0 AJIEMEHTOB, O0ECIEUMBAIOIINX 3aJaHHYIO
MPOU3BOAUTENIPHOCTh M KA4eCTBO  BBIMYCKAEMOW  XUMHUYECKOW U

HEe(DTEXUMHUUECKOU MPOAYKITUY;



® MCTOAaMH

CPaBHUTEIBHOTO aHaldM3a OCHOBHBIX IOKa3aTesne paboThl
TUIIOBOTO M CIENHAIBHOTO O0O0PYIOBaHUS OTPACIU C IENbIO ONTUMM3ALUU
PEXKUMOB UX pabOTHI;

HaBBIKAMHU TI0 OPTaHHW3alUd OE30MAaCHBIX YCIOBUU pPaOOTHI JCHCTBYIOIIETO
000pYyIOBaHUS M MAaIlTUH HA XUMHUYECKUX U HEPTEXUMUICCKUX MPEATPUATUIX
32 CUeT HaACKHBIX METOJOB pacdyeTa M IMPOCKTUPOBAHUSA, U OOECICUCHUS
TEeXHUYECKUX M  TEXHOJOTHYECKUX

CBOCBPCMCHHOI'O MOHHUTOpHUHIA

XapaKTEPUCTUK 000PYIOBAHUS.

4. Cmpykmypa u codepircanue oucyuniutovl «MHHOBAUUOHHbIE MEXHOI02UU

U mexHuKa 6 Hed)mexumultecmm annapamocmpoeHuu)

OO6m1ast Tpy10€MKOCTb JUCHMIUIMHBI COCTABISET 4 3a4eTHBIX euHUIbI, 144 Jaca.

Ne Pa3zpen Buabl yueOHoit OrneHovnble
I | IUMCHMILIAHBI = padoTshl (B yacax) cpeacTBa st
/m S Jlex | JTaGopar | Ilpaktuue KCP CPC NpoBeIeHNs
E U | OpHEIE CKHE IPOMEKYTOTHO
© 3aHATHS | 3aHATUS i aTTecTauuu
1o pasjejam
1 | Beenenue. Oxzamen,
Hasnauenue u npakmuyeckoe
KJ1acCU(pUKaLUS 10 1 1 1 3,3 17 3anaAmue
o0opynoBaHUs
2 | ObopynoBaHue OkzameH,
JUISL TETIOBBIX npakmuyeckoe
IIPOLIECCOB 10 1 1 1 3.4 16 3apH,<zmue,
ouckyccust
3 | O6opynoBaHue Oxzamen,
JUTSI TIPOBEICHUST npakmuyeckoe
MacCOOOMEHHBIX 10 1 1 1 3.3 16 3anAmue
MIPOIIECCOB
4 XUMHYECKUE JKsamen,
10 1 1 1 3,4 16 npakmuyeckoe
PEaKTOPBI
3anamue
5 | TpyOuatsie IK3ameH,
neyu 00KJ1a0,
XUMHYECKHX U 10 1 1 1 3.3 16 npakmuyeckoe
Hedrenepepadbar 3auamue
BIBAOIIHX
TIPOU3BO/JICTB




6 | Bcmomorarensn Dxzamen,
oe ouckyccus,
obopynoBaHue, 10 1 1 1 3.3 16 npakmuiecxkoe
TEXHOJIOTHYECK 3auamue
Ui TpyOOIpOBO/I
W apmarypa
HUTOI'o 6 6 6 20 97

<D0pMa arrecranuu

Dk3amen (9)

5. Cooeprcanue neKYUOHHBIX 3AHAMUI HO MeMaAM

YKa3aHHUuCM

q)OpMI/IpyeMBIX KOMHGTGHHI/Iﬁ N HUCIIOJBb3YCMBbIX MHHOBAIIMOHHBIX O6p330BaT€JIBHBIX

TEXHOJIOTHUH.

Pa3ges aucuunaInHbI

Yacel
3a09Has

dhopma 06.

Tema
JEeKIUOHHOI0
3aHATHSA

Kpatkoe
cofiep:kaHne

DopmupyeMble
KOMIIETCHIUH

Beenenune. Haznauenue u
Ki1accuuKanus
obopynoBaHus

Bgenenue.
Hasznauenue
KkiaccupuKaIys
000pyI0BaHUS

IIpenmer wu
HA3y4YeHUs
JUCIHHUITIINHBI.
Hasnauenue u
KaccuUKaIus
IIPUMEHAEMOTO
00opynoBaHus, MaIIUH
W anmapatoB  JUIsA
NIPOBECHUS
XUMHUYCCKHUX u
HEPTEXUMUICCKUX
nporeccoB. OCHOBHBIE
TpeboBaHuUs K
TEXHOJIOTUICCKOMY
000pyI0BaHUIO u
MallxHaM.

3a1a4u

OIIK-9.1, OIIK-
9.2,011K-9.3,

Oo6opynoBanue IS
TEIJIOBBIX MPOIECCOB

2.1. Konctpykuun
TEIJI000MEHHHUKOB

2.1. Ha3nHauenme wu
KJIacCU(pUKAIHS
TEII00OMEHHBIX
anmaparos.
TpeboBanmus,
MPEABABIIACMbBIC K
TEIUI00OMEHHHUKAM.
JBrxymast cuna
mporiecca
TeII000MeHa.
YpaBHeHue
TEIUTOTIepE IauH.
YcrpoiicTBo,
Ha3HaYCHHE
JJIEMEHTOB,
MapKHPOBKa
KOXKyXOTpyO4aThIx
TEII00OMEHHHKOB.
TenmoobMeHHUKH
KECTKOW KOHCTPYKLIMU
C HCMMOABM>XXHBIMHU
TPYOHBIMHU peIIeTKaMH.

TemneparypHsle

OIIK-9.1, OIIK-
9.2,0I1K-9.3




2.2. KoHcTpykuuu
Y3II0B
TEIII000MEHHHUKOB

2.3.
BUBI

CrenuanbHbIe

HaTIpSOKEHUS B
KOXYXOTpyOUaThIX
TEII000MEHHUKAX
TMPUYINHBL  TIOSBIICHHUS;
METOIBI KOMIICHCAITUH.
TermmooOMeHHUKH
II0JTY’KECTKOM
KOHCTPYKITUH
KOMIIEHCAaTOpPOM B
KopImyce; ¢ i

o

THOKO#
MeMOpaHoil B TpyOHOM

pereTke; c
W30THYTHIMH (BUTBIMH)
TpyOKaMu.
TenmooOMeHHUKH
HEXECTKON

KoHCTpykuuun ¢ U-
00pa3HBIMH TPYOKaMU;
c IJIaBaroen
TOJIOBKOM; C
CaJIbHUKOBBIM
YIUIOTHEHHEM
IUTABAOLICH TOJIOBKH; C
BHYTPEHHUM
KOMIICHCATOPOM Ha
IUTABAOLICH TOJIOBKE; C
JIBOHHBIMH  TpyOKamu
dunbpaa.

2.2.  KoHcTpykTHBHOE
WCTIOJTHEHHE OCHOBHBIX
Y3II0B
TETIIO0OMEHHHKOB:
Tpyo, KOXyXa,
TpyOHBIX PpEIIeTOoK.
Paznmnunble  criocoObl
pasMerieHus Tpyo Ha
TpyOHOI peIIeTKe.
Mertoapl  coeqMHEHUs
TpyO ¢ pemieTkod, ux
obyacTi  NPUMEHEHUs
CpaBHHTEIIbHbIE
MOKa3aTeNH.
Hasnauenne u BHIBI
MIEPETOPOIOK Ha
TpyOHOM u
MEXTpYOHOM
MPOCTPAHCTBAX
TEIJIO0OOMEHHHKOB.
OnHo- u
MHOTOXO/IOBBIE
TEIIIO0OMEHHHUKH.
Meroapl M NPHUHIMIBI
WHTCHCUPHKALIN
TEII000MeHa B TpyOax.
OpeOpeHHsIe,
o0xarele, BUTHIE
TpyOBI. Tpyosr ¢
BHYTPEHHHM
TypOynu3aTopamy.
2.3. CnenuanbsHele
BUJIBI




TEMI000MEHHUKOB

TEII000MEHHUKOB:
OJIOUHBIE, TIOTPYKHBIC,
TUICHOYHEIE,
pereHepaTHBHEIC.
TermmooOMeHHUKH c
TIJIOCKOH
MTOBEPXHOCTHIO
TermIoo0MeHa:
TUTACTHHYATEHIC,
CIHMpaNIbHBIE,
TUTaCTHHYATO-
pebpucteie  w  1p.
TenmoBsle TPYOKH.
CpaBHHTEIIEHBIE
rmokasaren, 00acThb
TIPUMEHEHUS
Pa3IMIHBIX BHIIOB
TEIUI00OMEHHBIX
amnmaparos.

O6opynoBaHue IS
TIPOBEICHUS
MacCOOOMEHHBIX
MPOIIECCOB

3.1. OcHOBHEIE
MacCcOOMEHHBIE
TIPOIIECCHI

3.1. Mecto u poib
TIPOIIECCOB
MaccooOMeHa B
XUMHYECKHX u
HEPTEXUMUIECCKAX
MIPOU3BOJICTBAX.
Knaccugukarms
TIPOIIECCOB
MaccooOMeHa.
OCHOBHBIE TIOHATHS H
oTIpeieIeHUs
TIPOIIECCOB
MaccooOMeHa:
JIBIDKYTIAS cuia
mpoliecca; ypaBHCHHE
MaccomepeIadn.
CyIIHOCTh  TPOIECCOB
pa3feneHus MeTOJaMH

HePErOHKHY,
pexTrdUKanum,
abcopOmmu. CxeMbl
NPOLIECCOB  IPOCTOM
HePEroOHKU "
pexTuduKam
OMHAPHBIX u
MHOTOKOMIIOHCHTHBIX

cmeceit. Ilonmnas w
HETONHAs; TpocTas u
CIIOKHAS
pekTH(UKAIMOHHBIC
KOJIOHHBI.
AmnmnapatypHoe
odopmiieHHE TpoIiecca
abcopOmmu.
CpaBHHUTENIBHAS
XapaKTepUCTHKA
pPa3IMYHBIX  METOJOB
pa3fencHus KUAKUX H
ra3oBbIX CMeced Ha
KOJIOHHBIX
MacCOOOMEHHBIX
ammaparax.

OIIK-9.1, OIIK-
9.2,01I1K-9.3




3.2. Hacamounsie
KOJIOHHBI

3.3. Tapenbyarbie
KOJIOHHBI

3.2. YcerpoiicTBo,

MIPUHITUTT NeWCTBUS
HACcaJOYHBIX  KOJOHH.
133701431 "
XapaKTEePUCTUKH
HacaIok,
CpaBHHUTEIbHAS
XapaKTepUCTHKa,
pEKOMEHAAINN o
BEIOOPY ONTUMAIBHOTO
pexxnma paboTsI.
KoHncTpykTBHOE
odopmiieHHIe

HACcaJ0YHbIX  KOJIOHH:
pacIpenenuTenbHbe 1
nepepacnpeneInTeIbH
ple  ycTpoilcTBa  Jis
KUOKOCTH M Ta3a;
OTIOpHBIE  YCTpOIicTBa
1OJ, HacaaKy. SIBieHne
«CyXOro KOHyca» B
HacaJ0uyHOH KOJOHHE U

METOJIbI ero
yCTpaHEHHUS.
JlocTonHCTBA 51
HEJOCTaTK!

HAacaJ0YHBIX  KOJOHH.
[TepcriekTHBHBIC BHIbBI
HacaIoK.

3.3. Tapenbuarbie
KOJIOHHBI.
CpaBHHUTEIBHbIC
MOKa3aTeldn  Tapesiok,
peKOMeHAAINN o
BBIOOPY ONTHMAaJILHBIX
apaMeTpoB.
YCTpORCTBO, NPUHLMII
JIecTBHS, obJacth
MIPUMEHEHUS
0apOOTaKHBIX TapENIOK:
CUTYATBIX;
KOJITTAYKOBBIX c
KarcyJIbHBIMU
KOJITTIaYKaMHu;
KenoOwaTelx; W3 S-
00pa3HBIX 3JIEMEHTOB;
KOMOMHHUPOBAaHHBIX U
np. CrpyiiHble Tapenku
c HarpaBJIeHHbIMU
MOTOKAMH JKHUJIKOCTH U
rasa: qenrynvarsle,
S3bIYKOBBIE, apOYHBIE,
IUTACTUHYATBIE, u3
MPOCEYHO-BBITSDKHBIX
mctoB. OcoOeHHOCTH
paboTel ®W  0o0OmacTe
MPUMEHEHUS
KJIallaHHBIX ~ Tapesok:
JIICKOBBIX;
TUIACTUHYATBIX;
0OaJIJIaCTHBIX;

10




KAIIIO3UIHO-
KJIallaHHBIX.
[IpoBanbHBIE Tapenku
6e3 TIEPEIINBOB:
penieTJaThic;
CUTYATHIC; BOJHUCTHIC,
Kurrens. [punuun
NEUCTBUS, OCHOBHBIC
MOKa3aTen
CHELHATBHBIX TAPEIOK:
C  IOByMS  30HaMH
KOHTAaKTa; CTpyHHO-
HEHTPOOCIKHBIX;
HEHTPOOEIKHO-
BUXPEBBIX.
KombuanposanHsie
Tapeslku. Tapenku c
HPSMOTOYHBIM
JIBIDKCHHEM  ITTOTOKOB!
TpyOUarseie; c
3aBUXPUTEISIMU
(BUXpEBEIC); c
CEKIIMOHMPOBAHUEM
MIOTOKOB.
KoncTpykTBHOE
odopmiieHHEe
OCHOBHBIX  JJIEMEHTOB
Tapesp4aThIX KOJOHH:
YCTPOWCTB A7 BBOAA U
BBIBOJIa  HPOJYKTOB;
MIePETUBHBIX
YCTPOWCTB;  CIOCOOOB
MOHTaXa BHYTPEHHHX
3JIEMEHTOB.

XUMHUUECKUE PEAKTOPBI

4.1 XuMudeckue
peaxTophI B
XAMHYECKOH K
HePTEXUMHUICCKOH
TEXHOJIOTHH

4.1. Hasnauenue,
MECTO i poib
XUMHYECKHX
PEaKTopoB B
XUMHYICCKON
HE(PTEXUMUIECCKOI
TEXHOJIOTHH.
OCHOBHEIE OTJIHYHS
XUMHYECKHX
PEaKTOpOB OT IPYTUX
THIIOB anmaparos.
Knaccugukarms
XUMHYECKHX PEaKIii B
3aBUCHMOCTH oT
MEXaHH3Ma, CII0CO00B
BO30YKICHUS,

PEXKUMOB TPOTEKAHUS,
TEIUIOBBIX M (ha30BBIX
XapaKTEPUCTHK.
IlonsTue CKOPOCTHU
XUMHUYECKON peaxKiui.
YpaBHeHHE CKOpPOCTH
XUMHUYECKON peaxKiui.
3aKoH  JIEHCTBYIOLIUX
macc. Knnernueckuii u
CTEXUOMETPUUYECKUI
MOPSIJIKU peakuu.

OIIK-9.1, OIIK-
9.2,0IIK-9.3
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4.2.  Koncrpykimm
XAMHYECKHX
peakTopoB

Koncranra
XHMHUYECKOW pPeakluu.
BnusiHue temnepaTypsl
Ha CKOPOCTb
XUMHUYECKON peakLuu.
YpaBHeHUE
Appenuyca.

4.2. DaxTopHI,
OTIPEICTISIOINE
KOHCTPYKIIHIO
XUMHYECKUX
peakTopoB. PeakTopsl
U/ICaTbHOTO
BBITCCHCHUS,
U/ICaTbHOTO
CMEIICHHS,
MHOTOKaCKaIHbIE
pPEaKTOpBl  CMEUICHUS,
nx CpaBHHTEIIbHbIC
XapaKTEePUCTUKH.
KunkoctHeie KyOOBBIE
peaKkTopsl TSt
TOMOTEHHBIX "
reTepOreHHBIX
peakuuii.
[TepememmBarone ¥
TETJIO0OMEHHBIC
YCTPOWCTBA PEaKTOPOB,
PEKOMEHAAIMN 110 X
MPUMEHECHUIO.
OcoberHOCTH
KOHCTPYKIIHH
T'a30)KHUIKOCTHBIX
PEaKTOpOB: KOJOHHBIE
HacaJ0uHbIe "
TapesbuaThie
peakTopsl, nx
CpaBHEHHE c
MaccoOOMEHHBIMH
annapaTaMu.

TpyOuateie neun
XUMHUUYECKHUX U
HedTenepepadbaThIBAIOIINX
MIPOM3BOJICTB

5.1. Haznauenwue,
KIaccupuKaIys u
KOHCTPYKIUH TIeueit

5.1. Hasnauenue wu
THITBI neyen, HX
KIIacCHU(UKAIIHS.
CpaBHEHHE pa3IMIHBIX
THITOB neyen,
OCHOBHbIE
HampaBJIEHUs B  HX
pa3BUTHU.
TemnoTeXHUYECKHE
0COOEHHOCTH
HEe(PTE3aBOACKHAX
TpyOUaThIX reve,
CBSI3b MEXITY
TEIUIOTEXHUYSCKUMHU U
TEIUIOBLIMU
[MOKa3aTeISIMU.
TennmoHanpsKEHHOCTh
MOBEPXHOCTH HArpeBa,
TOIIOYHOTO
MIPOCTPAHCTBA,
MECTHBIE TEIIOBLIE

OIIK-9.1, OIIK-
9.2,011K-9.3
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5.2 Pacyer
TpyOUaThIX ede

Harpy3kH B KaMmepax

panuanyn "
KOHBEKIIHH.
Baxmneiimue
MOKa3aTen "
3JIEMEHTHl  TPyOUYaTHIX
nevei. lapuutypa
nevyei, NpUMEHSIEMbIE
MaTepHasbl.
VYerpolicTBa JUTSL
COKUTAHHSA TOIUTHBA

(ropenkw, GOPCYHKH).
5.2. OcHOBHI pacueTa

TpyOUaThIX Tevei.
[Ipoueccel cropanus u
TeTIonepesadn B
TOIIKE, TEIuIoNepeada
B KOHBEKIIHOHHON
Kamepe, BEIOOD
pa3MepoB Kamep
KOHBEKIIHH "
panuanyy.
Onpenenenue

IIOJIC3HOM TEIUIOBOM
Harpy3kH TIeYd H
COCTOSIHUSI CHIpBSI Ha
BeIxoae u3 meun. KIIJ]
rneuu u My TH
YMCHBIIICHUS pacxomia
TOILIMBA.
IMunpasnuyeckuit
pacueT meYH, Ta30BOE
COTIPOTHBIICHHE U TSATA.

BcnomorarensHoe
obopynoBaHue,
TEXHOJIOTHYECKUI
TpyOOIPOBOX M apMaTypa

BcnomorarensHoe
obopynoBaHue,
TEXHOJOTHYECKHUN
TpyOoIpoBoa "
apmatypa

OO0mme cBeneHUs |
KIIacCHU(pUKAIHS
BCIIOMOTaTEIBHOTO
000pyIOBaHU
XUMHUYECKHX u
He(pTeXUMUIECKUX
MPOU3BOJICTB.
BeprukanbHbie u
TOPU30HTAJIbHBIE
[ITHHAPUYIECKUE
pe3epByapsl TSt
KHJTKHX u
ra3000pa3HBIX
MPOJIYKTOB.
Haznauenue 51
YCTPOMCTBO MOKpBIX U
CYyXHX  Ta3TOJIbACPOB.
ByHKepBI U CHIIOCHI ISt
XpaHEHUS] U BBHITPY3KH
CBIITyYHX MAaTEPUAIIOB.
OCHOBHBIE  3JIEMEHTHI
TEXHOJIOTHYECKUX
TpyOOIIPOBOIOB:
TPyOBL, taconHble
JIeTanun (putunrn),
CHOCOOBI  COEMHEHUS
TpyOOIIPOBOIOB.
Komnencauus

OIIK-9.1, OIIK-
9.2,011K-9.3
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TEMIIEpaTypHBIX
nedopmanuit
TpyOOIIPOBOIIOB c
MOMOIIBIO
KOMIICHCATOPOB.
Omnopst
TpyOOTIPOBOIOB.
Haznauenne u
KIIacCHU(pUKaIHs
TpyOOIIPOBOAHOM
apMaTypshl.
VYerpoiicTso,
MPUMEHEHUS "
XapaKTEePUCTUKH
3aI0pHOH,
perynupymrouei,
[Ipe10XPaHUTEIbHOM,
3aI[UTHON u
dazopazaenuTenbHON
apMaTyphl.

A IIOJBECKH

001acThb

6. Codeporcanue npaxmuyeckux 3aHamui

Y4eOHBIM

PEAYCMOTPEHO

MPOBEACHUE

IMPaKTHYCCKUX

3aHATHH 1O

JUCHHUIIIIMHC «HHHOB&HHOHHBIC TCXHOJIOTMM MW TCXHHMKaA B HG(I)TGXI/IMI/I‘-IGCKOM

armapaToCTpOCHUN.

Llens mnpoBeneHUs NpaKTUYECKUX paldoT

OCBOCHHUC

JIEKIIMOHHOTO MaTepuajia W BbIpaOOTKa OMpEEICHHBIX YMEHUH, CBA3aHHBIX C
pa3paboTKOi BEICOKOAI(PGHEKTUBHOTO TEIMIIOMACCOOOMEHHOTO 000PYA0BaHUS.

2.2. Tennosoit
pacder u BbIOOD
CTaH/IapPTU30BAHHOTO
anmnapara
BO3JIYIIHOTO

Ne Yacwr HaumenoBanmne
. Kparkoe dopmupyembie
n/ Pazgen mucHMIJIMHBI 3a04Ha NPaKTHYeCKOoi
colep:kanue KOMIIeTeHIIHH
n ;| padoThI
1 MartepranbHbIi Meronnka OIIK-9.1,
Oaitauc COCTaBJICHUS OIIK-9.2,0IIK-
TEXHOJIOTHYECKUX %’IaTePHam’HOFO 9.3
aJIaHCa
Beenenue. Haznauenue u 1 IpoueccoB
TEXHOJIOTHUYCCKHUX
Kaccudukanysi 000pya0BaHUsI
MIPOLIECCOB ISt
XUMHUYECCKUX U
He(l)TGXI/IMI/I‘K?CKI/IX
IIPOU3BO/JICTB .
2 Pacuer wu BBIOOp | 2.1. Pacuer u Bo1OOp | OJTK-9.1,
CTaHJaPTU30BAHHOTO | CTAHAAPTU30BAHHOTO | OJTK-9.2 OITK-
TETI000MEHHHKA KOXKyX0TpyO4yaToro 93
TEIUI0O0OMEHHUKA
s MIPOBEAECHUS
IMpo1eccoB Harpesa,
OXJIAXKJICHUA,
O60pyﬂ0BaHI/I€ JJIs1 TEIJIOBBIX 1 KOHACHCaluu,
mpoueccoB HUCHapeHust KUAKUX,
ra3000pa3HbIX
HIPOLYKTOB;
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OXJTAXKICHUS JUIS
HPOBE/ICHUS
nporecca
OXJIAXIICHUS 1
KOH/ICHCALIUH
pabounx IpoIyKTOB
C 3aJaHHBIMH
PacXOJHBIMH U
¢bu3uKo-
MEXaHHYEeCKHUMH
napaMeTpamH.

ObopymoBaHue IS TPOBEICHHUS
MacCOOOMEHHBIX TPOIECCOB

TexHoaornuecku
pacuer
PeKTHPHUKATHOHHON
KOJIOHHBI

Ketic-3agaga. s
3aJaHHBIX 3HAYECHUHN
HCXOIHBIX JAHHBIX
MIPOBECTH
TEXHOJIOTHYECKUH
pacder
PEKTU(HUKAITOHHON
KOJIOHHBI €
KOJITTAYKOBBIMH,
KJIaITaHHBIMH,
CUTYATBIMH U
MPOBATEHBIMH
TapenakamH (1o
BapuaHTaM
3amanuii). B
Ka4ecTBe OOBEKTa
ONTHMHU3ALINH
MPUHATH
MEKTapeapyaToe
paccTosiHHe, BEIOOD
KOTOpOTO
TIPOMU3BOJIUTE C
Y4ETOM 33JaHHOI
MpernoiaBaTesieM
BCIIEHHMBAEMOCTH
paszensieMbIx
pabouux cucTeMm.
[IpoBepky
paboTociocoOHOCTH
BEIOpaHHOU
CTaH/IaPTH30BaHHON
TapesIKu
MIPOU3BOJIUTE T10
BEJINYMHE
MEXTapeabyaToro
yHOCA.

OIIK-9.1,

OIIK-9.2,0IIK-

9.3

XUMUYECKUE PEAKTOPBI

Pacuer wu  BBIOOD
Y3JI0B  XHMHUYECKOTO
peakTopa

Keiic-3anaua. [{ns
Pa3IMIHBIX
BapHaHTOB Pa0OYMX
JKHIKOCTEH ¢
3aJJaHHBIMU (PU3UKO-
MEXaHUYECKUMHU
XapaKTepUCTUKAMHU
PEIIUTh MpodIeMy
nooopa
OITUMAILHOTO
BapHaHTa
MepEeMEINBAIOIICTO
YCTPOMCTBA U3 YUCIIA
BO3MO3KHBIX

OIIK-9.1,

OIIK-9.2,0IIK-

9.3
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KOHCTPYKIIUH
MEXaHUYECKUX
METIaNoK
(JTomacTHBIX,
TypOWHHBIX,
MPOTIEIUIEPHBIX,
SIKOPHBIX ¥ PAMHBIX).
C y4eToMm 3a1aHHBIX
XapaKTEePUCTUK
pabounx mpoayKTOB
(moxapo-
B3PBIBOONACHOCTD,
arpecCHBHOCTD,
KOPPO3HOHHYIO
AKTUBHOCTH U JIp.)
mo100paTh THI U
MapKy TOPIIOBOTO
YIUIOTHEHUS,
mo00paTh
MOIIHOCTh U MapKy
CTaHAaPTU30BAHHOTO
MPUBOA MEIIAJIKH.

Metonuka pacueta u | Metoauka pacuerau | OITK-9.1,
noabopa nonbopa OIIK-9.2,0IIK-
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX 93

rneuei medei Ui HarpeBa
KyOOBBIX IPOTYKTOB
peKTH(PUKATHOHHON
KOJIOHHBI JIJIst
paszeneHus
Pa3HIHBIX PpaKIuit
HEPTEIIPOLYKTOB.
Onpenenenve
pa3mepoB
paauaHTHOM U
KOHBEKTHUBHOM
KaMep TeYH, pacueT
T'a30BbIX TOPEIIOK H
JKUJIKOCTHBIX (popcy-
HOK.

TpyOuaThble eYn XUMUIECKHUX U
HedTenepepabaTEIBAIOIMX 1
[POHM3BOICTB

TexHomornUeCcKuii TexHOMOrNMUECKUI OI1K-9.1,
TpyGOIpoBOK TpyOONpPOBOL: OIIK-9.2,0IIK-
Ha3HAYEHHE U 93
KIIacCU(UKAIIHSA,
MIpUMEHIEMEIC
MaTepHuaibl. MeTop
BcmomorarensHOe 000pyHOBaHHE, KOMIICHCAI[UU
TEXHOJIOTHYECKUI TPyOOIPOBOI U 1 TEeMIIepaTypHBIX
apMaTypa HaTPSHKCHUH ¢
MTOMOIIBIO OCEBBIX,
TUOKUX U
CKOJIB3SIIIIUX
KOMIICHCAaTOPOB.
Onopsl ¥ MOJIBECKU
TpyOOIIPOBOIOB.
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7. Cooeporcanue 1a00pamopHvIX 3aHAMUI

Pa3gen nucuMnJIMHbI

Yacel
3a04HA
1

HaumeHnoBanue
NPaKTHYeCKOH
padoThI

Kpatkoe
coep:kaHue

Dopmupyembie
KOMIIETEeHIIUH

Baenenue. Haznauenue u
KaccupuKanms 000pyIOBaHH

MarepuanbHblil
Oananc
TEXHOJIOTHUECKUX
MPOIIECCOB

MeTtoauka
COCTaBJICHHUS
MaTepUATLHOTO
Oaanca
TEXHOJIOTHYECKUX
MIPOLIECCOB ISt
XUMUYECKHUX U
HE(PTEXUMUICCKUX
MIPOU3BOJICTB .

OIlK-9.1,
OIIK-9.2,01IK-
9.3

ObopymoBaHue IS TETHIOBBIX
TIPOIIECCOB

Pacuer wu  BBIOOD
CTaHIaPTH30BaHHOTO
TEII000MEHHHKA

2.1. Pacuer u BBIOOD
CTaH/IapTU30BAaHHOTO
KOXXyX0TpyO4aToro
TEIUI00OMEHHHKA
JUIst MPOBEICHUS
MPOLIECCOB  Harpena,
OXJIAXKIECHUS,
KOHJICHCAlIUH,
HUCIapeHus XKUIKUX,
razoo0pa3HbIX
MPOJYKTOB;

2.2. TenoBo#t
pacueT u BBIOOD
CTaH/IapTU30BaHHOTO
anmapara
BO3JIyIIHOTO
OXJIaXXACHUA AJ1A
NIPOBEACHUSA
npotecca
OXJIAXXKACHUS N
KOHICHCallunu
pabounx NpoayKTOB
C 3alaHHBIMH
pacxXoHbIMHU U
¢bu3uKo-
MEXaHUYCCKUMHU
rapameTpamH.

OIlK-9.1,
OIIK-9.2,0IIK-
9.3

O6opynoBanue 1J1s1 IPOBEJCHHS
MacCOOOMEHHBIX MPOIECCOB

TexHomorudyeckuit
pacuer
pekTuUKAITMOHHON
KOJIOHHBI

Keiic-3anaua. [{ns
3aJIJaHHBIX 3HAYEHUN
HUCXOOHBIX JAHHBIX
MIPOBECTH
TEXHOJIOTHIECKUHN
pacuer
peKTU(HUKAIMOHHOK
KOJIOHHBI C
KOJIITAaYKOBBIMH,
KJIalTaHHBIMMH,
CUTYATBIMHU U
IIPOBAJIBHBIMHU
TapenkamH (1o
BapHUaHTaM
3ajaHui). B
KauecTBe 00beKTa
OIITUMHU3ALINU
IIPUHATH
MEXTapenpbuaToe
paccTostHue, BEIOOp

OI1K-9.1,
OIIK-9.2,01IK-
9.3
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KOTOPOTO
MPOU3BOJUTB C
Y4ETOM 3aJaHHOI
MpernoiaBaTeseM
BCIICHUBAEMOCTH
paszensieMbIx
paboumnx cucreMm.
IIpoBepky
paboTocrocoOHOCTH
BEIOpaHHOMN
CTaHAApTU30BaHHON
TapesIKu
MPOHU3BOIUTS T1I0
BEJINUUHE
MEKTapeIbyaToro
yHOCA.

XUMUYECKUE PEAKTOPBI

Pacuer u BBIOOD
Y3II0B  XHMHYECKOTO
peakTopa

Ketic-3agaga. s
Pa3IMIHBIX
BapHaHTOB PabOYIX
JKUJIKOCTEH ¢
3aJaHHBIMU (PU3UKO-
MEXaHUYECKUMHU
XapaKTepUCTHKaMHU
pemuTh mpodaeMy
moaoopa
ONTUMAITEHOTO
BapHaHTa
TIepEeMEIINBAIOIICTO
YCTpOHCTBA U3 YUCIIA
BO3MOIKHBIX
KOHCTPYKLUI
MeXaHUYECKUX
MEIIAI0K
(JTOnacTHBIX,
TypOWHHBIX,
MIPOTICIUICPHBIX,
SIKOPHBIX ¥ PAMHBIX).
C y4eToMm 3aJlaHHBIX
XapaKTEPUCTHK
pabounx mpOaYKTOB
(Toxapo-
B3PBIBOOIIACHOCTb,
arpecCUBHOCTH,
KOPPO3HOHHYIO
AKTUBHOCTH U JIp.)
mo100paTh THI U
MapKy TOPIIOBOTO
YILIOTHEHUS,
noao06parh
MOIITHOCTh U MapKy
CTaHJAPTHU30BAHHOTO
MIPHUBO/Ia MCIIAJIKH.

OIIK-9.1,

OIIK-9.2,0IIK-

9.3

TpyOuaTbie ne4n XUMHIECKUX H
HedrenepepadaThIBaOIINX
IIPOU3BOJICTB

Merouka pacuera u
moxoopa
TEXHOJIOTHYECKUX
neyei

Mero/uka pacuera u
noaoopa
TEXHOJIOTHUECKUX
neyeii iyist Harpesa
KyOOBBIX IPOYKTOB
PEKTU(PHUKAIOHHON
KOJIOHHBI JIJIsI
pasjeneHus
pa3IUuHbBIX QpaKiuit

OIIK-9.1,

OIIK-9.2,0IIK-

9.3
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He(TENPOIYKTOB.
Onpenenenne
pa3MepoB
paauaHTHON U
KOHBEKTHBHOMN
KaMmep Iedu, pacueT
T'a30BBIX TOPENIOK U
JKUIKOCTHBIX (hopcy-
HOK.
6 TexHOIOrMYeCKHi TexHOTOrMYECKHI OI1K-9.1,
TpyOOTIpOBOL TpyOOIpOBOA: OI1K-9.2,
Ha3HA4YCHHE U OITK-9.3
KIIaccu(pUKaIms,
MPUMEHSIEMBbIC
Marepuansl. MeTosl
BcnomorarensHoe 000py0oBaHue, KOMITCHCAIIN!
TEXHOJIOTMYECKHH TPyOOIIPOBOX 1 TEMIIEpaTypPHbIX
apMmarypa HaIpsHKEHUH C
MIOMOIIBIO OCEBBIX,
THOKUX U
CKOJIB3SIIIIX
KOMIICHCATOPOB.
OmnopsI ¥ OJBECKU
TpyOOTIPOBOIOB.
8. Camocmoamenvnas paboma dakanaspa
Ne Yacsl
Tembl, BLIHOCUMbIE HA CAMOCTOSAATEJIbHYIO dopmupyemble
n/ 3a049HA ®opma CPC
padory KOMIIeTEeHIIUH
1 A1

1 Haznauenne n xinaccuukaus TEXHOIOTHYECKOTO Iloozomosxa x | OIIK-9.1, OIIK-
000pyoBaHUS AL HPOBEACHHUS XUMUIECKUX U 17 aK3aMeny, 9.2,0ITK-9.3
HepTeXUMHUIECKHUX MporeccoB. OCHOBHbIE
TpeboBaHUs K 000PYJOBAHHIO M MalllMHAM.

2 MeToapl HHTCHCHU(HUKAIINN TEUI00OMEHA B Tloocomoeska x | OIIK-9.1, OIIK-
TerurooOMeHHIKax. OpeOpeHHbIe, 00KaThIe, BUTHIE axzameny, ouckyccuu | 9.2,0I1K-9.3
TpyOBI. TpyOsI ¢ TypOymm3aTopamu. [leperopoaku B 16
TpyOHOM 1 MEXTpYyOHOM ITPOCTPaHCTBAX.

MHOTroX00BbIe TEMII00OMEHHNKH. TernnooOMeHHUKH
¢ HEMeTaJUIM4YecKHMH TpyOkamu. TernsoBsle TpyOKH.

3 Hacanounsle konoHHBL. Bubl U XapakTepUCTUKU Tloocomosrxa x | OIIK-9.1, OIIK-
HacaJoK, peXHUMBbI paboThI. SIBIeHNE «CyXOro KOHYyCa» IK3aMeHy 9.2,0ITK-9.3
B HACa/I0YHOM KOJIOHHE, METO/IbI €T0 YCTPAHEHHSI. 16
Pacnipenenurenyt 171s )KUIAKOCTH | Ta3a; OIOPHBIC
YCTpOHCTBA oA HacaAKy. [lepcreKTHBHbIE BUIBI
HacaJok.

4 CKOpOCTh XUMUYECKOW peaknu. Y paBHCHHE Tloozomoska x | OIIK-9.1, OIIK-
CKOPOCTH XUMHUYECKON peakuun. Kunetndeckuii u oK3aMeHy, 9.2,0ITK-9.3
CTeXUOMeTpUIecKuil nopsaaku peakuuil. Koncranra 16 nabopamoproe u
XMMHYECKOH peakuy ¥ METO/IbI €€ OIpe/ICIICHNUSI. npakmuueckoe
BrnusiHue TemmepaTypbl Ha CKOPOCTb PEaKiuH.

3auamue
YpaBHeHHne AppeHuyca.

5 OcHoBHbIE BU/IBI NT€Y€EH 7151 HarpeBa Iloozomosxa x | OIIK-9.1, OIIK-
He(TEeNPOAYKTOB, HAIIPABICHHS B UX PA3BUTHH. axzameny,  Ooknady, | 9.2,0I1K-9.3
TennoTexHUUECKHE XapaKTEPUCTUKHU TPyOUaThIX 16 nabopamoproe u
neueid. TermoHanpsKeHHOCTh TOBEPXHOCTH HarpeBa. npakmuueckoe
TpyOsl ¥ TapHUTYpa TIeYeH, TPUMEHsIeMbIe sansmue
MaTepHaJIbL.

3] BcmomorarensHOe 000pyAOBaHHE ISl XPAHCHHUS [loocomoexa x | OIIK-9.1, OIIK-
XKHIKHX U ra3000pa3HbIX MPOAYKTOB: pe3epByaphl, 16 aK3aMeny, 9.2, 0I1K-9.3
€MKOCTH, I'a3roJIbJephbl, OYHKepa ¥ CHIIOCHI.
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Martepualsl, yCTpOHCTBO, 007aCTh MPUMEHEHHUS. aabopamopuoe u
npakmuyeckoe
3aHamue, OUCKYCCcuu

8.1 Konmponwv camocmoamenvHoii padomaol

Ne Tembl, BBIHOCHMBIE HA CAMOCTOSITEJILHYIO PadoTy Hacer ®opma CPC PopmHpyembIe
n/n 3204Hasi KOMIIeTeHIIUH
1 Haznauenme u KiaccupUKamMs TEXHOIOTHIECKOTO Ipuem OIIK-9.1, OIIK-
000pynOBaHHS AL MNPOBEICHUS XUMHYECKHX | NPAKMUYecKux 9.2 OITIK-9.3
HEePTEXMMHUICCKUX TIPOIIECCOB. OcHOBHBIE pabom u nposepka
TpeOOBaHNA K 000PYIOBaHUIO M MAITHAM. 4 omuemos,
ooMawHe20 3a0aHusl,
KOHCYIbMUposanue,
nposepka
2 Mertonst WHTCHCHU(UKAIUN  TeIiooOMeHa B Ipuem OIIK-9.1, OIIK-
TerrooOMeHHnKax. OpeOpeHHbIle, 00XKaThle, BUTHIE NpaKmMu4ecKux 9.2, 0ITK-9.3
TpyOBl. TpyOsl ¢ TypOymm3aropamu. [leperoponku B pabom u nposepka
TpyOHOM u MEXTPYOHOM IIPOCTPAHCTBAX. 4 omuemos,
MHOTOX00BBIE TEIIIOOOMEHHUKH. TemI000MEeHHNKI domauinezo 3a0aHUs,
C HEMETAUINYECKIMH TpyOkamu. TersoBsle TpyOKu. KOHCYIbMUposanue,
nposepka
3 Hacagounsle konoHHBI. Buabsl U XapakTepUCTHKU Tlpuem OIIK-9.1, OIIK-
HacaJoK, PEKUMBI padOTHI. SIBJIEHHE «CyXOro KOHyca» NPAKMUYEeCcKUx 9.2, 0ITK-9.3
B HAcaJ0YyHOIl KOJIOHHE, METOIBl €ro YCTPaHECHHS. pabom u npogepka
Pacnipenenureny i KHOKOCTH M Tasa; OIOPHBIC 4 omuemos,
yCTpoWcTBa mOJ Hacaaky. IlepcrieKTHBHBIC BHIbBI domauinezo 3a0aHUs,
HacaJok. KOHCYIbMUposanue,
nposepka
4 CkopocTh  XMMHMYECKOM  peakuuu.  YpaBHEHHE Tlpuem OIIK-9.1, OIIK-
CKOPOCTH XHMMHUYeCKoi peakunu. KuHermueckuii u NPAKMUYeCcKux 9.2, 0ITK-9.3
CTEXMOMETPUUCCKUH TopsAAkK peakiuil. KoncranTta pabom u npogepka
XMMHYECKOM peakuu M METOJbl €€ OIpEeeNCHUs. 4 omuemos,
BnusHue TemmepaTypel Ha CKOPOCTh  PEaKIWH. domauine2o 3a0aHUs,
VYpaBHenune Appennyca. KOHCYIbMUposanue,
nposepka
5 OCHOBHEIE BUJIBI neuei ISt Harpesa Tlpuem OIIK-9.1, OIIK-
HE(TENPOAYKTOB, HANpaBlICHUs] B MX pPa3BUTHHU. NPAKMU4EeCcKux 9.2,0ITK-9.3
TemnoTexHUUeCKHE  XapaKTEPUCTUKH  TPyOUaThIX pabom u npogepka
neyeid. TeroHanpsHKeHHOCTh IMOBEPXHOCTH Harpesa. 4 omuemos,
TpyOsl ®  rapHMTypa Iieueif, TNpHUMEHsSEMBbIC domauiHe2o 3a0aHUs,
MaTepHaIbl. KOHCYIbMUposanue,
nposepka

9. Hcnonv3oseanue peiimunzo6oil cucmemvl OUeHKU 3HAHUIL.

[Ipu oreHke pe3yabTaTOB JEATECILHOCTH CTYICHTOB B pPaMKax TUCIUTIIAHBI
b1.0.33 «/HHOBaMOHHBICE TEXHOJIOTUM U TEXHUKA B HEDTEXUMHUECKOM
anmnapartoCTPOCHUW»  MUCIOJBb3YETCS PEUTHUHIOBAs CUCTEMA. PEeWTHHroBas cucrema
OLICHKU 3HAHM, 00ydJaromuxcs paspaboTana Ha ocHoBe TpeboBanmil «llomoxeHus o
0aJIIbHO-PEUTUHTOBOM CUCTEME OIICHKH 3HAHUM CTYJEHTOB U 00eCIIeUeHUsI KauyecTBa
y4e0HOTO MPOIIECCay.

PeiitunroBas oueHka (¢GopMHpyeTCss Ha  OCHOBaHMM  TEKYUIETO0 U
IPOMEXYTOUYHOTO KOHTpPOJsl. MakcUMalbHOE U MUHUMAJIbHOE KOJIMYECTBO OassioB
M0 Pa3JIMYHBIM BUAAM Yy4eOHOU pabOThl IPUBOAUTCS B MOJIOKEHUU O PEUTUHIOBOM
CHUCTEME.
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OueHka y4yeOHOUM JAESTENbHOCTH CTYACHTa OCYIIECTBIISIETCSI MO BCEM BHJIaM
paboT, MpPeayCMOTPEHHBIX pabouyedl mporpaMMoil 1O JaHHOM JUCIUIUIMHE.
MakcuManbHblid  OaJl1  MPOCTABIIACTCS 332 KAYECTBEHHOE UM CBOEBPEMEHHOE
BBITIOJTHEHUE PabOT M TpeOOBAHUN K HUM, a TAKXKE 1O BCEM BHUJIaM KOHTPOJISI 3HAHUM
CTyZIeHTOB. B pe3ynbraTe MUHUMANBbHBIN TEKYIUH PEUTUHT cOCTaBUT — 60 OaioBs,
MaKCHMAaJIbHBIM TeKYIIUH peUTHHT cocTaBUT — 100 6asos.

OOt cymMMapHbId PEUTHUHT TO MUCIUIUIMHE CKIAQABIBAETCA W3 TEKYIIEro
pEUTHHTa U PEUTUHIA, TOJYYEHHOTO CTYAEHTOB B XOJI€ IPOMEKYTOYHOM aTTEeCTallU
B (opme sK3aMeHa N0 IUCHUIUIMHE. TeKymuid pedTuHr ¢GopMupyercs B XOJe
ayJIMTOPHBIX 3aHATUN M CAMOCTOSITENIbHOW pabOThl U OTPAHUYUBAETCS JAUANA30HOM
36 — 60 6amnoB. PelTUHT, BBICTABIAIOMIUNCA CTYACHTY MO pe3yJbTaTaM dK3aMeHa,
HaxXoauTcd B auarazone 24 — 40 0amios.

Pacuer Tekyuiero pedTrHra BBIOJIHIETCS HA OCHOBE JAaHHBIX, IPUBE/ICHHBIX B
tabnuue 9.1.

Tabnumna 9.1. Pacuer Tekymiero peitunra

Ha3zBanue Koin-Bo O1ueHka 3a 0JTHO CyMMapH. OlIeHKa
MuHuM. ‘ Makcum. MuHuM. Makcum.
JEKIus 5 1 5 5
(KOHCTIEKT)
[IpakTueckoe
3aHSTHE 5 1 9 5 19
(BBITIOJTHEHWE
3aIaHuM)
JlabopaTopHoe
3aHSTHE 3 9 2.7 5 8
(BBITIOJTHEHWE
3aIaHuM)
Joxnan 1 5 10 5 10
Juckyccus 2 5 12 10 24
DK3amMeH 27 40
Bcero 60 100

[Ipy wW3y4YeHWM AWCHUIUIMHBI TPEIyCMATPUBACTCS  BBIMIOJHEHHUE OIHOM
KOHTPOJIbHOW paboThl, TMOJATOTOBKH JBYX pedeparoB, IByX cobOecenoBaHH,
TECTUPOBAHUS.

Takum o0pa3oMm, TEKymHMA PEUTHUHT CTyJIEHTa Tepea MPOMEKYTOYHOM
aTTecTalueil JOMKEH COCTaBUTh BEJIMYMHY, HaxXOJSIIyrocs B auamnazoHe 36 — 60
OaIoB.

[TpomexkyTouHast aTTecTalus B GopMe dK3aMeHa OIICHUBACTCS YMCIIOM OalljIoB

ot 24 no 40. B utore, cyMMapHbIii pEUTUHT MO AUCIUILIMHE JTOIKEH COCTABUTH OT
60 mo 100 6asu10B.
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10. Ouenounvie cpeocmea 011 meKyuie20 KOHMPOJIA YCnesaemocmu,
RPOMEINHCYMOUHOU ammecmayuu no UMo2am 0Ce0eHUs OUCUUNIUHBL

OueHOoYHbIE CpENCTBA MJI MPOBEIACHUS TEKYIIEr0 KOHTPOJIA YCIEBA€MOCTH,
MPOMEKYTOUYHON aTTeCTallMd OOYyYalOIMMXCI ¥ HMTOTOBOM  (TOCYIapCTBEHHOU
UTOTOBOM) aTTecTallud pa3pabaThbiBaIOTCS COIVIACHO TMOJoXKeHuio o Donmax
OLICHOYHBIX CPEJICTB, PACCMATPUBAIOTCS KaK COCTaBHAs 4acTh paboveil mporpaMMbl
1 0pOPMIISIOTCS OTJIETBHBIM JIOKYMEHTOM.

11. Unghopmayuonno-memoouueckoe ovecneuenue OuCyunIuHbl

11.1 Ocnosnas numepamypa

IIpn n3yueHnn IUCUMIUIMHBI «IHHOBAaIlMOHHBIE TEXHOJOTMU M TEXHHKA B
HEe(TEXMMHUYECKOM alllapaTOCTPOCHWNU» B KAaueCTBE OCHOBHBIX HCTOYHUKOB

I/IH(l)OpMaLII/II/I PCKOMCHAYCTCA UCIIOJIB30BATh CIICAYIOIIYIO JIUTCPATYPY.

OcCHOBHBIE€ HCTOYHUKHU HH(popManuu Ko.1-Bo 3K3.
I'mnpmanoB  X.X. MamuHbsl ©W  anmaparbl 80
XUMUYECKUX TPOU3BOJCTB H HedTenepepadboTKH;
yaebHoe mocodbue / X.X. I'mmbmanoB, M.A.
3akupos. — Hmxuekamck; HXTH, 2013. — 128 c.

MaruHel ¥ anmapathl XUMHUYECKUX MPOU3BOJACTB H| l(eauHOE MOMCKOBOE OKHO
HedTerazonepepaboTKu  [DNEKTpoHHBI pecype];| DIeKTpOHHOro KaTajiora
yaeonuk / U.W. ITonukapos, C.U. [Tonukapos, C.B. YHUIL] KHUTY)

PaukoBckuii, A.A. XOMEHKO. — 3-€ U3/l. B DJICKTPOH.
Bapuante. — Kazans: KHUTY, 2014. Pexum
nocryma: http://www.kstu.ru/article.jsp?id_e=52135

11.2 /lonoanumensnan tumepamypa
B kadecTBe MOMOJHUTENBHBIX HCTOYHHUKOB HH(POPMAIUM PEKOMEHIYETCS

HCIIOJIb30BaTh CIEAYIOLIYIO JUTEPATypy:

JlonojHuTEIbHBIE HCTOYHUKU HH(pOpMaLUU KoJ1-B0 3K3.
1. 3akupoB M.A. KoxyxoTpyOuatbie 19
TerI000MeHHbIe anmnapaThl. U.2: MeToJ. yka3zaHus /
coct. M.A. 3akupoB, M.I'. Tapunos, X.X.
I'mnemanoB; HXTH. — Hmwxknexkamck: HXTH, 2012.
—44 c.
2 TexHOIOTMYECKUN pacueT peKTU(DUKATUOHHON 72
KOJIOHHBI:  METOJ. yKa3aHusl K  KypCOBOMY
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npoektupoBanuto / KI'TY; coct. A.I. Kyty3os,
M.A. Kyry3oB, A.B. ImutpueB. — Kazann; KI'TY,
2008. — 76 c.

11.3 Dnekmponnvie ucmounuku uHgopmayuu
[Ipy m3yyenun aucuumuIMHbl «VHHOBAIlMOHHBIE TEXHOJOTMU U TEXHUKA B
XUMHUYECKOM anmnapaToOCTPOCHUW» MPEAyCMOTPEHO HCIOIb30BaHUE DIECKTPOHHBIX

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

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

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

Nudopmannonnas cucrtema «EanHoe okHO AocTyna K 00pa30BaTeIbHBIM PECYypCaM»
http://window.edu.ru/

http://elibrary.ru/ Kpynueimuii poccuiickuii ”HGOPMAIIMOHHBINA MOPTAJI B 00J1aCTH

HayKH, TCXHOJIOTNHU, MCOAUIIMHBI 1 06p330BaHI/IH, co,uepxcaumﬁ pe(bepaTLI H IIOJIHBIC

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

11.4 Cospemennnie npogheccuonaivnvle 6a3vl OGHHLIX U UHPOPMAUUOHHbBIE
CHPABOYHbBIE CUCHEMDL.

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

2. XypHan «MamumHoCTpoeHe U HHXKEHEpHOe oOpa3zoBanue». CalT KypHaIa
«MamHOCTpOoeHHEe U HWHXKEHepHoe oOpazoBaHue». — JlocTynm CBOOOIHBIN:
https://old.mospolytech.ru/index.php?id=4088

CorjacoBaHo:

3aB. OTAEIOM m B.41. Tapacosa

v 7
10 OUOIMOTEUHOMY
00CITyKUBAHUIO

12. Mamepuanvho-mexnuueckoe obecneuenue OUCUUNTUHBL (MOOYN).

Cneyuanusupoeannan navopamopusa «Mawiunol u annapamol Xumu4ecKux
npouzeoocme» 6 ayo. A-107, mnomansio 83,4 M’ Ha 34 MOCANOYHBIX MECT,
000pyIOBaHHBIX JIEUCTBYIOIIMMH MOJICTISIMU THUIOBBIX MAIllMH W amnmnapaToB s
MIPOBEICHUS WX UCCIICAOBAHUS U MaKeTaMH, U 00pa3IiamMu Il HarJIsiTHOTO N3YUYeHUS
OCHOBHBIX 2JIEMEHTOB 000OpPY0OBAaHUS U MAIIWH:

Creng Ne 1. “BuxpeBoit maccooOMenHbIN anmmapatr” , Ctena No2. “Hacamounas
kojonHa”, Crenn Ne 3. “IIpoTMBOTOYHBIE KOHTAaKTHBIE MacCOOOMEHHBIC
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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/

ycTpoiictBa”’, Maker «MoOHTaX KOJOHHBI JBYMs KpaHamw», Crengy Ne 4.
“IlpsiMOTOYHBIE KOHTaKTHbIE MaccooOMeHHble ycTpoiictBa”, Crenm Ne 5.
“HccnenoBanrie THAPOJAMHAMUKH OJMHOYHBIX Kamenb , Cteng Ne 6. “Peaktop ¢
memanko”, Crenng Ne 7. “PoranuoHHBII  MacCOOOMEHHBIX  ammapar
(uenTpobexnsiif)”, Ctena Ne 8. “TemneparypHble HANPSHKEHUS B KOXKYXOTPyOUaThIX
teriooOMenHukax”’, Crenn Ne 9. “KoxyxoTpyOuarsiii TersioooMeHHuK”, Cteng Ne
10. “YnnmoTHutenbHble ycTpoiicTBa Bpamarouuxcs BanoB’, Crenn Nell.
“IleHTpOBKa HAaCOCHBIX YCTaHOBOK ; Cekmusa kianaHHoW Tapenku tuna TKII,
Cexkuust konmaukoBod Tapenku Ttuna TCK, Creng Nel2.“MoHTax KOJOHHBI
BBDKUMHBIM criocoboM”, Ctena Nel3.“MoHTaxx KOJIOHHBI MOPTaIbHBIM KpaHoOM ;
Creng Ne 14. «MoHTax KOJIOHHBI ABYMs KpaHamm»; MakeT peKkTu(HUKanOHHON
KOJIOHHBI.

2. Ayoumopusa A-112 mnomanpo 61,6 M® Ha 2] TOCamOYHBIX MecTa IS
MPOBEJICHUS JICKIIMOHHBIX 3aHATUNA ¢ KOMIUIEKTOM JEMOHCTPAIIMOHHOTO MaTepuania:
OBepxaa-mipoekTop; PynonHbli HacTeHHbIM 3KpaH; HoyrOyk ¢ mpoektopowm;
ToKapHO-BUHTOPE3HBIN CTAHOK.

3. Kaounem A-111 mmomansio 19,1 M° Ha 4 IMOCAI0YHBIX MeCTa Ui
CaMOCTOSITENIbHON PabOThI CTYJIEHTOB C AJIEKTPOHHBIM 000PY/I0BAHUEM:

1. KomneroTep, MOAKIIOUYCHHBIN K ceTh MIHTEepHET;

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

13. Obpazosamenvnovie mexnonozuu

VY nenvHbIN BeC 3aHITUH, TPOBOAUMBIX B MHTEPAKTUBHBIX (POpMax, COCTABIISIET
4 yaca.

OcHOBHBIE UHTEPAKTUBHBIC (DOPMBI TPOBEICHUS YUCOHBIX 3aHSATHMA:

* INCKYCCHS;

* IOKJIAJ;

* U3yUYE€HUE U 3aKPEIUICHUE HOBOTO MaTepuaia Ha MHTEPAKTUBHOU JIEKIIUU
(exuusi-O6ecena, JEKIUs — TUCKYCCUs, JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYyaIuil).
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