MMHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHMS
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YTBEPXKJIAIO
— Hupexrop UMMuM
/("‘”"'W"_gfg.CaBHHoa

120.02.2020 .

PABOYAS [IPOrPAMMA JUCIUILIMHEI (MOYJISI)
XUMHAYECKAA TEXHOJIOTHA TOITVIHBA H YITIEPOTHBIX
MATEPHAJIOB

HanpasjieHHe ITOrOTOBKH (CIeNAaIbHOCTE)
18.03.01 XUMHUYECKASI TEXHOJIOT'UA

HanpasieHHOCTH (Tpodris/criennanu3anys ) nporpaMMbl
XuMHYecKasi TEXHOJIOTHS IPHPOJHBIX SHEPTOHOCHTENEH 1 YIIIepOIHBIX MATEPHAIOB

Vposens Beiciero obpaszosanus - bakanaspuar
[TporpamMma NOAroTOBKH - aKaJeMH4YecKuii OakanaBpuar

®opma obyuenus
oyHas

Uncratyt/ pakynsrer WHCTHTYT METaLyprid, MAaIMHOCTPOEHUS H MaTepHanoo6paboTky

Kadenpa Merautypruy ¥ XHMHYECKHX TEXHOJIOTHH
Kype 3,4
Cemectp 5.6,'7

Maruauroropck

2020 rox



Paboyas nporpamMma coctaBieHa Ha ocHoBe ®I'OC BO no HanpapieHHio MoAroTOBKH
18.03.01 Xumuyeckas Texnonorus (ypoBeHnb OakanaBpuara) (npukas Munobpuayku Poccun ot
11.08.2016 r. Ne 1005)

PaGouas nmporpamma paccMoTpeHa U 0j00peHa Ha 3acefanuu Kadeapsl Merannypruu u

XHMHYECKHX TEXHOJIOTHH )
18.02.2020, nporokon Ne 6 % A
/ 4
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3as. kadeapoi A.C. XapueHko

Pa6ouas nporpamma o06pena metoiueckoit komuccueir UMMuM
20.02.2019 r. mporoxon Ne 5 ==X
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PaGovas nporpaMMa coctaBiieHa: .
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/ E.H. Crenanos



JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

HGHHMI/I OCBOCHHUA AUCHUIIIINHBI «XuMHU4ecKkass TEXHOJIOTUSI TOIJIMBA U YHJICPOAHBIX
MaTepHalioB» ABISETCS CPOPMHPOBATH Yy CTYACHTOB 3HAaHUS W HaBBIKM B 00JacTu
CYHICCTBYIOIIUX W IICPCIICKTUBHBIX MCTOIOB Hepepa60TKH TOIINIMB W HX aMlapaTypHOIro
0(OpMIICHHUSL.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucuunnmaa XuMHudeckas TEXHOJIOTHS TOIUIMBA M YIJIEPOAHBIX MAaT€PUAIOB BXOJUT B
BAapUATHUBHYIO YacTh YY€OHOTO TJ1aHa 00pa30BaTEeIbHON IPOTPAMMBI.

Jnst  u3ydyeHus  UCUUIUIMHBI  HEOOXoauMbl  3HaHWMsT  (YMEHUs,  BIAJCHHS),
c(hOPMHUPOBAHHEIC B PE3YJIbTATE U3YUCHHUSI TUCIUILTAH/ IIPAKTHK:

MaccooOMeHHBIE TPOLIECCH XUMUYECKON TEXHOJIOTHU

[Ipoueccel n annapaTbl XAMHUYECKON TEXHOJIOTUU

XHWMHUYECKUE PEAKTOPBI

TeopeTnuecknue OCHOBBI XUMUYECKOW TEXHOJOTHH TOIIJIMBA U YIJIEPOIHBIX MAaTEPUATIOB

OO6mrast XuMUYeCcKast TEXHOJIOT U

dusznyeckass XuMus

OO6m1ast 1 HeOpraHUYECKask XUMUS

Munepanorus u nerporpadus HEMETAUTMYECKUX U TOPIOYUX UCKOTTIAeMBIX

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIAHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TACIUTUIAH/TIPAKTHK:

[ToaroToBKa K 3a1yUTe U 3aIMTa BRITYCKHOM KBaJIM(UKALIMOHHONW pabOThI

[ToaroroBka k ciayue U caava rocy1apCTBEHHOIO SK3aMEHa

[Ipoun3BoACTBEHHAS — MPEAIUIIIIOMHAS IPAKTUKA

VY4ebHo-uccaea0BaTeNbCKast paboTa CTy/ICHTa

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBOeHUS AMCUUILIUHBI (MOAYIs) «XUMHUYECKash TEXHOJOTHS TOIUIMBA U
YIIEPOAHBIX MAaTEPUAIOB)» 00YJaIOIIUNCS TOJKEH 0071aAaTh CIEAYIOUUMU KOMIIETEHIUSIMU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITIETEHITNH

IIK-1 cnocoGHOCTHIO ¥ TOTOBHOCTBIO OCYLICCTBJIATH TEXHOJIOTHYECKUHN Ipouecc B COOTBETCTBUHA
C pCriiIaMCHTOM H UCIIOJIb30BAaTh TCXHUYCCKUEC CPCACTBA MJId U3BMCPCHHA OCHOBHLIX IIapaMCTPOB
TCXHOJIOTHYCCKOI'O IIponeccca, CBOMCTB CbIPbs U ITPOAYKIUHN

3HaThb TEXHOJIOTMYECKUMN mpouecC B COOTBCTCTBHUU C PETIIaMCHTOM, OCHOBHBIC
MMapaMeTpbl TECXHOJIOIMYCCKOI'O IIpoLecca, CBOMCTBA ChIpbA U IMPOAYKIUH

Ymetp OTIpENIeNATh CBOMCTBA ChIPhS M MPOIYKIHH

Bnanets METOAaMHU OCYHICCTBJICHUS TEXHOJOTUYCCKOTI'O IIponecca

[IK-17 roToBHOCTBIO MpOBOAUTH CTAHAAPTHBIC U CCpTI/Iq}I/IKaHI/IOHHLIe HUCIIbITAHUA MAaTCPUATIOB,
HU3IEIUN U TEXHOJOTHYECKUX mponeccoB

3HaTh CTaHAApTHBIC U CepTI/ICI)I/IKaI_[I/IOHHBIe HCIIBITAHUA MAaTCPHUAJIOB, 156691 (511070587
TEXHOJIOTHYCCKUX MIPOLCCCOB

YMmeTh OpOBOAUTH CTAHAAPTHBLIC U CepTI/I(I)I/IKaI_II/IOHHBIC HUCTIBITAHUA MaTCPpHUAJIOB,
HU3IEIUN U TEXHOJOTHYECKUX mponueccoB




Bnazets

MCTOJaMHU IMPOBCACHUA CTAHAAPTHBIX U CepTI/I(I)I/IKaI_II/IOHHLIX HUCIBITAHUH
MﬂTepHaHOB,HBHCHHﬁJITGXHOHOFHQBCKHXLHpOHCCCOB

4. CTpyKTypa, 00bEM U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCHHILTUHBI cocTaBisieT 11 3aderHpix equaun 396 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora —217,3 akaJ1. 9acosB:
— aynutopHas — 206 aka1. 4acos;

— BHeayautopHas — 11,3 aka. yacos
— camocTositenbHas pabota — 107,3 akaz. 4acos;
— IMOJIrOTOBKA K 3K3aMeHy — 71,4 akan. yaca

dopma aTTecTaIy - 9K3aMeH, 3a4eT, KypcoBas paboTa

AynurtopHast S =
o | KOHTaKTHAs pabora E E dopma TeKyILEero
=
5 B aKaJ. yacax 3 Bu, KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E R A . P Kon
g 3 © | caMOCTOSATENbHOM | yCIIEeBaEMOCTH U
JIACIUTUTAHBI > E = . | xommerenmu
@) g £ paboThI POMEKYTOUHON
nmab. | mpakT. | £ Q&
Jlex. Z s aTTecTaluu
3aH. 3aH. | QO &
1. Xumwudeckas  TEXHOJIOTHSI
HedTH M raza
1.1 XuMMOTOJIOTUSl TOTLJIMB.
IlonroroBka k
Kunkue TOIJIMBA u
nabopaTopHOMY
IIPUCATKU K HHM.
3anaTuro Nel, JlabopatopHast
KomnaynaupoBanue
TTonroroBka k pabora Nel,
TOBAPHBIX TOTLTHE. nabopaTopHO CTHBII onpoc
Macra, obractn 16 | 1031 2 paTop Y P MK-1, TK-17
MPAKTUIECKOMY JlaGopaTtopHas
npuMeHeHus. Cma3o4HbIe
3aHATHIO No4, pabora Ne4,
Macia M CHELUaIbHbIE o
pabora ¢ YCTHBIW OIPOC
KUK MIPOYKTHI.
o6ubnuorpaguyec
Ilmactuynbpie cMa3ku, UX
KUM MaTepuajamMu
OCHOBHBIE BUJIBL.
IlonroroBka k
1.2 CocraB HebpTH U nabopaTopHOM
ra30KOH/IEHCATa. q)MCTOZ[I:I 3aH$I{)TI/I}OpN°2 ' Jlabopatopras
> 4 6/41 2 - pabora No2, I1K-1, IIK-17
ux MTOJITOTOBKH K pabota c N
YCTHBIH OIpoc
nepepaboTKe U Pa3ICICHHIO o6ubnuorpaguuec
KUM MaTepuajamMu
5 IloxroroBka
1.3 AtmocdepHas A
nabopaTopHOMY
TeperoHKa HedTH u sansTiio No3 JlaGopaTopHast
ra30KOHICHCATOB; 12 | 10/34 3,3 pabora c_ ’ pabora Ne3, I1K-1, IIK-17
aTMoc(hepHO-BaKyyMHasi CTHBII onpoc
bep o6ubnuorpaguuec y p
MeperoHka HeTu
KUM MaTepuajamMu
1.4 Karanmuruuaeckuit
KpPEKHHT, TEPMHYECKUAN
KPEKHHT, BHCOPEKHUHT,
KOKCOBaHHE He(TIHOTO IoaroroBka k
CBIPbS, PUPOPMUHT, nabopaTopHO-
KaTaJTUTHYEeCKast MPAKTHIECKOMY JlaGopaTopHas
H“30MepH3anus 18 | 10/41 4 3aHATHIO No5, pabota Ne5, IIK-1, TIK-17
YTIIEBOZOPOIOB, pabota ¢ YCTHBIH OTpoc
THAPOOYHCTKA u oubnmorpaduyec
ruapoodecceprBaHe KUM MaTepuajaMu
JACTUILISTOB,
THAPOKPEKUHT.
IIpousBoacTBo Bojoposa




15 buoronnusa.

pabora ¢

buooranon. buoausenbHble 2 1 6H6HHI?;1€[ i‘bw{ec yersslif onpoc | TIK-1, TIK-17
TOIUTUBA.
MarepuaiaMu
pabora ¢
1.6 IpousBoacTeo 2 1 oubnrorpaduyec yerHbtii onpoc | TTK-1, TIK-17
BOZIOpOZA KAMH
MarepuaiamMu
1.7 IIpomexyTo4HBIH Iloaroroska SK3aMeH TK-1, TIK-17
KOHTPOJIb 9K3aMEHY
Hroro 1o pasneny 54 |36/14U 13,3
HUroro 3a cemecTp 54 |36/141 13,3 9K3aMeH
2.  Xumuueckas  TEXHOJOTHUS
TBEPJOr0 TOIINBA
[loaroroska k
1a00paTOpHOMY
2.1 OCHOBHEIC 3aHATHIO N6,
TEXHOJIOTMYECKUE CBOWCTBA pabora ¢ Jlabopatopras
4 | 10/51 10 pabota Ne6 IK-1, TIK-17
TBEpABIX TOIUIMB M UX o6ubnuorpaguyec .
YCTHBIH OIpoc
MIPUMEHEHHUE KHAM MaTepHaTaMH.
TloaroroBka
pedeparon
2.2 Tponece TloaroroBka k
MOTYKOKCOBAHUS "
1a00paTOpHOMY
9HEPrOTEXHOJIOTHYECKast
3aHATUIO Ne7,
nepepadboTKa TOPIOYNX aGoTa JlabopatopHas
cramnes,  Oypex W 10 | 12/5m 8 p pabora Ne7 | TIK-1, [TK-17
3 6ubnuorpaguuec .
KaMeHHbIX yried. [leun nms YCTHBIH ompoc
KUM MaTepHaniaMu.
IIOJTYKOKCOBaHUS ux
Ilonroroska
KOHCTPYKTHBHBIE edepaton
0COOEHHOCTH pedep )
IlonroroBka k
nabopaTopHOMY
2.3 TexHonoruu mporuecca 3aHATHIO No§,
TEepMOPACTBOPEHUS u pabota c JlaGopatopas
12 | 12/41 14 pabora Ne§ I1K-1, IIK-17
THJIPOTEHU3AIMU  TBEPIBIX 6ubnmorpaduyec .
YCTHBIH ompoc
IIPUPOJHBIX TOIUIUB KUM MaTepHanaMHu.
Ilonroroska
pedepaTos
2.4 CuHTE3 yrIIeBOIOPOIOB pabora ¢
1/1.3 COmn H2y(r: HO.IIH SHIfEM Oubamorpagiee
i 4 12 |kum matepuanamu.| yctHbid ompoc | ITK-1, TIK-17
CHHTETHYECKOTO
IToaroroska
MOTOPHOT'O TOIUINBA
pedeparon
pabora ¢
o6ubnuorpaguuec
2.5 Tlopucteie yriepoaHbie 4 10 KUMH yerHbiii onpoc | TIK-1, TIK-17
a7IcopOeHThI MaTepHaIaMu.
TTogroroska
pedeparos
2.6 ITpomex yToUHBIH 202 TToxroroBka 3auer IK-1, [IK-17
KOHTPOJIb 3a4eTy
Uroro no pazneny 34 [34/141 74,2
HUroro 3a cemectp 34 |34/141 74,2 3a4€T

3. Tpouecch
TIU.

ra3uuKanun




3.1 Teopermdaeckre OCHOBBI BeinonHeHue

mporecca  Ta3sH(HKAIHH. KypCOBO# paboTHI,

Celpbe m1d Ta3sH(UKAIHH. 20 20/81 | 8 pabora ¢ KprOBaf[ padora, IK-1, IK-17

YCTHBIH ompoc

I'azoreneparoper. O6mactn oubnmorpaduyec

TPUMEHEHHUS CHHTE3-Ta3a. KHM MaTtepuanamMu

3.2 TexHOJIOTrHS TONTYyYEHHS pabora ¢

CHHTETHYCCKUX JKUIKHX U 4 40U oubnuorpaduyec yerHbiii onpoc | TIK-1, TIK-17

ra3o00pa3HbIX TOIUTUB Ha KHMH

OCHOBE OKCHJIOB YTIIEpOJa MaTtepragaMu

3.3 IIpomesxyTouHbIi 118 IToaroroBka k SK3aMCH MK-1, [IK-17

KOHTPOJIb IK3aMEHY

HWroro no pazzgeny 24 24/101| 19,8

Hroro 3a cemectp 24 24/101| 19,8 9K3aMEH,Kp

HTtoro mo gJUCIUILIMHE 112 |70/281|24/101|107,3 JK3aMCH, 329CT, IIK-1,IK-17
KypcoBas pabora

5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0pazoBarenbHbIC TEXHOJIOTUH — 3TO IIEIOCTHAs MOJIENh 00pa3oBaTEIBLHOTO TpoIliecca,
CHCTEMHO ONpEICTSIONIasi CTPYKTYPY W COJEpKaHHe IesATETbHOCTH OOEMX CTOPOH 3TOTO
nmporiecca (TpenojaBaTeNss W CTYACHTA), HMMEIOIIasl IIeNbI0 JOCTH)KEHHE IUTAHUPYEMBIX
PE3YIBTATOB C HOHpaBKOI)’I Ha WHIWBHUOYAJIbHBIC 0COOEHHOCTH €ro Y4aCTHHUKOB.
TexHonornyHOCTh y4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI clienaTh Y4eOHBIM mporecc
MOJIHOCTBIO YIIPABIIAEMBIM.

OCHOBHBIMU MPU3HAKaMH 00pa30BaATENbHOM TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHUH
SABJISAIOTCS:

— JIeTaJIbHOE ONHMCaHNE 00pa30BaTEIbHbIX LIETCH;

— TO3TalHOE oOmnucaHue (MPOEKTUPOBAHUE)
pe3yJIbTaTOB-1IEIIEH;

— HWCHOJIB30BaHME OOpaTHOM CBSI3U C IEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOIO
npoliecca;

— rapaHTUPOBAHHOCTh JOCTUTAEMBbIX PE3YJIbTATOB;

— BOCIPOM3BOJUMOCTh 00pa30BaTEIbHOIO IMpoliecca BHE 3aBUCUMOCTH OT MacTepcTBa
IIPEero/1aBaTes;

— ONTUMAJIBHOCTB 3aTPaunBAEMbIX PECYPCOB U YCUIIUI.

Peanun3anus KOMIETEHTHOCTHOIO MOAX0/1a IIPeAyCMaTpUBAET UCII0JIb30BaHUE B yUEOHOM
Ipolecce AaKTUBHBIX M WHTEPAaKTUBHBIX (OpPM TPOBENEHMsI 3aHATUH B COYETaHUU C
BHEAYAUTOPHOM paboTOM ¢ 11esIbl0 (OPMHUPOBAHUS U Pa3BUTHS NPOPECCUOHATIBHBIX HAaBBIKOB 1.
Tpaguuuonnele  oOpa3oBaTelibHbIE  TEXHOJOTMHM  OPUEHTHPYIOTCS  HAa  OpPraHU3aLUI0
00pa30BaTeNILHOIO  Ipolecca, MPEANOJIATaloIyl0 HPSIMYK TPAHCISALMUIO 3HAaHUM  OT
IIpernoiaBaTelis K CTyAEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEJIBHO-UILTIOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHas NesITeIbHOCTh CTYJEHTAa HOCUT B TAaKUX YCIOBUSX, KaK MPABUIIO,
PEnpoyKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIL:

WudopmanonHas JeKuuMs — TOCIEIOBaTelIbHOE  H3JIOKEHHE MaTepuaga B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYILIECTBEHHO BepOaJbHBIMU CpEACTBaMU
(MoHonor mpenojnanatens). CemuHap — Oecela mpenojaBaTeNss W CTYIEHTOB, OOCYyXJeHHUE
3apaHee MOJrOTOBJIEHHBIX COOOIIEHHUH MO KaX/I0My BOIIPOCY IJIaHA 3aHATHUS C €IMHBIM JJIS BCEX
NepeYHEeM PEKOMEHIyeMOU 00s13aTeTbHOM U JOTIOJIHUTEIBHON JTUTEPaTypHl.

[IpakTyeckoe 3aHATHE, MOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHH M HaBBIKOB IO
MPEUI0KEHHOMY aJITOPUTMY.

JIaGopatopHasi paboTa — opranusaius yaeOHOi paboThI C pealbHBIMU MaTepHaIbHBIMU U
MH(GOPMAIIMOHHBIMH OOBEKTaMH, SKCIEpUMEHTalbHas padoTa C AaHaJOrOBBIMH MOJEISAMHU
peabHBIX 00BEKTOB.

Ccoco00B  JOCTHIKEHUSI 3aJaHHBIX



6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroLuXCcst
[To quctunuHe «XUMUYECKasi TEXHOJIOTHUS TOTIIMB U YIIIEPOJHBIX MaTEPHAIOB» IPEAYCMOTpPEHA
ayUTOpHAsl M BHEAYJAUTOPHASI CAMOCTOsATEIbHAs paboTa 00yJaroImuxcsl.
AyIuTOpHas caMOCTOsATENbHAs paboTa CTYACHTOB IPEIOjaraeT BHIIOJHEHUE JIAOOPATOPHBIX
paboT Ha 7abOpaTOpHBIX 3aHATHAX. BHeaymuTOpHAs camMocTOsTeNbHas padoTa 0O0y4aroUIXcs
OCYIIECTBIISIETCS B BUAE U3YUSHHSI JINTEPATYPhI IO COOTBETCTBYIOIIEMY pa3zieny ¢ MpopaboTKoi
MaTtepuaia 1 clauu JabopaTopHbIX padOT U HAIMCAHUSI KypCOBOM paOOTBHI.
[lepeyenp naGopaTOpHBIX padOT MO AUCHUIUIMHE «XHWMHYECKas TEXHOJIOTHS TOIUIMB H

YIIEPOTHBIX MATEPUATIOBY.
JladopaTopnas pa6ora Nel Onpezenenre MIOTHOCTU U BA3KOCTH HE(TEIIPOIYKTOB

JlabopaTopHas padora Ne2 OrmpeneneHue yCIOBHOM BS3KOCTH HE(PTENPOIYKTOB U (ppaKiuii
KaMEHHOYT'OJIbHOM CMOJIBI
JladopaTopnas padora Ne 3 Onpenenenue GpakiiMOHHOTO COCTaBa HE(TEMPOYKTOB
JlabopaTopuasi padora Ne 4 Onpenenenre TeMnepaTypsl BCOBIIIKA B 3aKPHITOM U OTKPHITOM
THUTIIE
JladopaTtopnass paGora Ne 5 Ormnpenenenre COJEpKaHUS JIETKUX  YIIE€BOJOPOIOB
razoxpomMarorpauueckum MeTOI0M
JlaGoparopHas padora Ne 6 TexHuueckuii aHaJIM3 TBEPAOTO TOIIMBA
JlaGoparopunas padora Ne 7 OnpeesieHue HACHIITHOW INIOTHOCTHU yrien
JlaGoparopHas padora Ne 8 OnpeneneHne KaKyIEWcss 1 MICTUHHOW MNIOTHOCTH KOKCA.

Ilepeuenv mem ona Kypcoeoit pavomut «I'azupuxanmsny

Pacuer razuduxanuu TomnmuB mo BapuaHTtam ( TOpd, OypbIii yroyib, KAMEHHBIA YyIOJib,
AHTPAITUT, KOKC)

3A/JAHHUE:

1. PaccMoTpeTh TeopeTHUeCKHEe OCHOBBI U anmnapatrypHoe ohopMIeHHe mpoliecca
ra3u@uKanum.

2. MarepuanbHbIi OasiaHc rporiecca ra3upuKamum

3. TermoBoit 6anaHc mpoliecca razu(uKanum.

4. BOo3MOXHOCTH UCHIOJIL30BaHUS BO3AYIIHOTO T€HEPATOPHOIO rasa.

5. OnpenenuTs BbIXOJ rasa.
6. OrnpenenuTh HU3LIYIO TEIJIOTY CTOPAaHUs BO3AYIIHOTO FeHEPaTOPHOTO rasa.

Hepeueub IK3AMEHAUUOHHbBLX 60NPOCO6 5 cemecmp:

1. ®pakuuoHHbIN cocTaB HedTel. XapakTepucThKa (ppakuuii B 3aBUCUMOCTH OT Ha3HAYEHHUS

YCTaHOBKH.

AtMocdepHas reperonka HeTen.

Tepmuueckuii kpekuHr. Llenb. Coipb€ 1151 KpeKHUHra.

Buel TepMU4ECKOro KpEeKHUHra, MPoIyKThl. CXxeMa yCTaHOBKM TEPMHUUECKOIO KPEKUHTa.

BucbOpexunr

KokcoBaHue HEQTSIHOTO CHIPBS.

Xapaxrepucrtuka kokca. [lens. Cxema ycranoBku. Cplppe. XapakTepUCTHKA IPOJLYKTOB.

IMuponuz HedTsiHOTO ChIphs. Llens. Cxema yctaHoBKH. Chipbe. XapaKTepUCTHUKA

MIPOAYKTOB.

9. Karanutuueckuit kpekunr. Llens. Ero xapakrepuctuka.

10. Cxema KaTaTUTHYECKOTO KPEKUHTa. XapaKTepUCTUKA IPOTYKTOB

11. Katanutnueckuii pugopmunr. Llens. Peakuuu. Ero xapakrepucruka. Cxema

12. AnxunupoBanue. Ilens. Peakiun. Xapakrepuctika. CxemMa yCTaHOBKH aIKHIIMPOBAHUS
XapakTepucTuka npoayKToB

13. I'mapoxpekunr. [IpenmymmectBa. Cxema ycTaHOBKH. XapaKTepUCTUKA MPOIYKTOB.

NGk WN



14. BnusHue naBieHHs mpoiecca mepepaboTku HeTH HA TPYIIIOBOM COCTaB
KPEKUHT-OCH3UHOB.

Hepeltenb IK3aMeHauUOHHbIX 60NPOCOB 7 cemecmp:

1. Tlomyuenue Bomopoaa A TUAPOTEHU3AUU (KOHBEPCUEH BOISHOTO Tapa u Jap.).
Peakuuu. Cxema.

2. Hedtsnblie razpl. Ux BUapl. Y cTaHOBKH (DPaKIIMOHUPOBAHUS Ta30B. XpaHEHUE Ta30B.
[IpuMeHenue ra3os.

3. THoaroroBka HedTH 1 epepaboTku. BiusHue paznnaabix GpakTopoB HA paboOTy
cenapaTopos.

4. Jlo6blya HedTH Ha pombIciax. TpaHCHOPTHPOBKA IPOAYKTOB JOOBIBAEMBIX Ha

npombiciax. [IpocTast meperonka HeTH.

Opakuun Hedtu. Kpusas pasronku HepTH. ['OCTrI Ha HEDTH.

Bakyymnas neperonka. Llens. Ee xapakrepuctuka. Cxema BakyyMHOU MEPErOHKH.

Hcnonp3oBaHne MPOTyKTOB IEPETOHKH.

7. PaGota nBurateins BHyTpeHHero cropanusa. OkraHoBoe yKciio. BiusiHue nmpucaok Ha
OKTaHOBOE YHCJIO

8. OcHoBHbIe xapakTepucTHKH OeH3MHOB. (KpoMe okraHoBOTO yHcia).CriocoOb
MTOBBIIICHHUS X KAaU4eCTBa.

9. Pabora muzenpHOTO NBUTATENss. OCHOBHBIE TIOKA3aTENN Ka4eCTBA IN3EIHHOTO TOTUIBA.

10. Buzpl ToBapHOM MpoAyKIMH HedTernepepadaThIBAIOIINX 3aBOJIOB.

11. Tlednoe TorMBO, OCTaTOYHOE TOTLIUBO. cnonb3oBanue. Xapakrepuctuka. [lokazarenn
Ka4yecTBa.

12. Hedrsnoit 6utym. Bunpl. Mcnonb3oBanue. Xapakrepuctuka. OCHOBHBIE TIOKA3aTEIN
Ka4yecTBa.

13. I'pynmoBo#i XuMu4ecKuii coctaB HeTH U e€ hU3NIecKre CBONCTRA.

14. OcHOBHBIE HaNpaBJIEHUS UCIIOJIB30BAHUS IPUPOIHBIX SHEPTOHOCUTENIEH B XUMUU U
XUMUYECKON TEXHOJIOTHU.

15. Tlonmyuenue cuHTe3 rasza (kaTanu3atopsl). [IpoaykThl CHHTE3a B X TIepepadoTKa.

o o

Ilepeuens 6onpocos K 3auemy 6 cemecmp

1. TIIpomecc MOIyKOKCOBAHUS U SHEPTOTEXHOJOTUUYECKAS MTepepadOoTKa TOPIOYUX CIIAHIICB,
OyphIX U KaMEHHBIX yriieu. [leun s moJyKOKCOBaHMsSI WX KOHCTPYKTHBHBIE OCOOCHHOCTH.
BnusHue ckopoctu nonykokcoBanus TI'M Ha BbIxoaa MpoayKTOB

2. Ilpoueccs rasudpukanuu TT'U. Ceipre ans razudukanuu. ['azorenepatopsl. O6macTu
MPUMEHEHUS CUHTE3-Ta3a.

3. Cunres yrneoopoaoB u3z CO u Hz ¢ monyuyeHneM CHHTETUYECKOTO MOTOPHOTO TOILIMBA
4, TexHOJIOTUH TpOoIEcca TEPMOPACTBOPEHHUS M THIPOTECHU3AIMH TBEPIBIX MPUPOIHBIX TOTUIHB
5. TexHomorus nory4eHUs] CAHTETUYECKUX KUAKHX U ra3000pa3HbIX TOIUIUB Ha OCHOBE
OKCHJIOB YIJIEpoaa

6. buortomusa. buosranon. bruonusensHble TOIIHNBA.

7. TIpousBoacTBO BOAOPOIA.

8. TlopucTtsle yriepoHbie aacopOSHTHI

9. CuHTETHYECKHE alIMa3bl

10. dusuko-xumuveckre ocHOBbI razudukanuu TTH.

11. Tuaporenusanus. Ceipbé. Katanuzatopsl. CTyleHU THAPOTeHU3AIIH.

12. UneanbHble ra3pl. ['azorenepatopsl. TeXHOJIOTHYECKUH MPOLIECC, TPOTEKAIOIIUN TPU
razucukanuu TIT'U.

13. OcHoOBHBIE BU/IbI TOTUIUB TSI TIOTYKOKCOBAHUSI.

14. Tlonzemuas razudukanus TT'U. Coctas raza u ero TemaoTa CropaHus.



15. ®axTopsl, BIUSIONIME HA BbIXOJa MPOIYKTOB MOJIYKOKCOBaHUS Yriiel (TeMieparypa,
aTMoc]epHOe TaBICHHE, CHIPBE).

16. IIpupomHble ra3el, UX COCTaB U UCTIOIb30BAaHUE.

17. Tlony4eHue BOJSHOIO rasa.

18. KonctpykTuBHBIE 0cOOeHHOCTH razoreHeparopoB. KII/I B 3aBUCHMOCTH OT CBIpbS U
KOHCTPYKTHUBHBIX 0COOEHHOCTEHN Ia30r€HeEpaTOPOB.

19. Tlomyuenue BozaymHOTO ra3a. ['asudukamms TI'U B «kunsimeM cioey.

20. Tlomygyenue cunTe3 ra3a. [IpoayKThl cHHTE3a U UX TiepepaboTKa.

21. Cepipb€ s moMydeHHs TeHepaTOPHBIX Ta30B. X mpenmyIiecTBa 1 HEAOCTATKH.

22. XapaKTepHuCTHKa IIEKOB B 3aBUCUMOCTH OT CHIpbs (TOpd, 0/y, K/y).

KypcoBas pabota BBINOMHSAETCS OOYYAIONIMMCS CAMOCTOSTENBHO TOJ PYKOBOJCTBOM
npernogaBatens. [Ipyu BBIIOTHEHUH KypcOBOM pabOTHI OOydYalOMIMICS TOJDKEH IMOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMATUBHBIM MAaTEPUAIOM U JIPYTUMH JUTEPATyPHBIMH HCTOYHHKAMH, A
TaKKe BO3MOXKHOCTh CHCTEMAaTHU3WPOBAaTh W AaHAIM3UPOBATh (DAKTHUECKUH MaTepuan W
CaMOCTOSITEIIEHO TBOPYECKH €r0 OCMBICIINBATD.

B Havane w3y4deHHs MUCHMIUIMHBI TPENOJaBaTelb IpemiaraeT oOydaroluMcs Ha BBIOOD
nepeyeHb TeM KypcoBbIX paboT. OOydaromuiicss caMOCTOSITENIbHO BBIOMpAeT TeMy KypCOBOM
pabotel. CoBmaseHHe TeM KypCOBBIX pabOT y CTYAEHTOB OJHOM YueOHOW TpyIIbl He
JOITyCKaeTCsl. YTBEPXKACHUE TEM KYpCOBBIX pabOT TPOBOJWTCS €XKETrOoJHO Ha 3acedaHuu
Kadeapsl.

[Tocne BBIOOpa TeMBI mpenofaBaTenh (GOPMYIHPYET 3aJaHHWE IO KypCOBOM paboTe
PEKOMEH/IyeT TepeueHb JIMTEPATyphl JJIsl €€ BBIMOJHEHHs. VICKITIOUHTEEHO BaXKHBIM SIBIISICTCS
HCIO0JIb30BaHNE MH(GOPMAIMOHHBIX HCTOYHHKOB, a UMEHHO cucTeMbl «HTepHeT», 4TOo macT
BO3MOJKHOCTH 00YyJaroniuMcst 00Jiee MoJTHO U3JIOKUTh MaTepHall o BEIOPAaHHOM UM TeMe.

B mnpomecce HammcaHuss KypcoBOWl paOOThl 0OOydaromuiicss JOJKEH pa3o0paTrhCcsi B
TEOPETUYECKUX BOIMPOCaX U30paHHOU TEMbI, CAMOCTOSATEIBHO MTPOAHATH3UPOBATH TPAKTHUECKUN
Marepua, pazo0paTh 1 000CHOBATh MPAKTUICCKUE TTPEITIOKCHHS.

[IpenonaBatenb, NpoBepuB pabOTy, MOXKET BO3BPATUTH €€ Ui JA0pabOTKH BMeECTE C
MUCbMEHHBIMH 3aMeuaHusiMu. CTyoeHT JOJDKEH YCTPaHUTh IOJIyYeHHBIE 3aMedaHus B
yCTaHOBJICHHBIN CPOK, MOCJE Yero paboTa OKOHYATENIbHO OLIEHUBACTCS.

KypcoBas paGora nomxHa ObiTh odopmieHa B cootBerctBuH ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mnpoekT (pabota): cTpyKTypa, cojepxkaHHe, OOIlMe MpaBuja BBIIOJIHEHUS U
0(hOpPMIICHHUSI.

[IpumepHBIil epedyeHb TeM KypCOBBIX pabOT U MpUMEp 3a/aHus MPEJCTaBICHbI B pa3jaeie 7
«OLeHOYHbIE CPEACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTALIHI.

7 OueHOYHBbIE CPEACTBA 1/l MPOBEAeHUS POMEKYTOUYHOM aTTeCTAMH
a) [lnanupyemble pe3yabTaTbl 00y4eHHs U OLlEHOYHbIE CPeACTBA JJIsl IPOBeJeHH S IPOMEKYTOYHOM
aTTecTalMM:

CTpyKTypHBII
PYKTYP [Inanupyemsle
3JICMCHT OueHouHbIE CpeACTBa
pe3ynbTaThl 00y4eHus
KOMIIETEHIINH

ITK-1 crioco0HOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBJISITh TEXHOJIOTHYECKHIl NpoLecc B
COOTBETCTBHMH C PErJIAMEHTOM M HCII0JIb30BAaTh TEXHUYECKHE CPEICTBA /ISl H3MepeHust
OCHOBHBIX IAPAMETPOB TEXHOJIOTHYECKOr0 MPOLEeCcCa, CBOMCTB ChIPbsl H NPOAYKIHMHU

3HaTb TEXHOJIOTMYECKU I Bonpocer:
poriecc B COOTBETCTBUH | 1. @pakIMOHHBIN cocTaB He(TEH.
C PErJIaMEHTOM, XapakTepucTuka Qppakiuii B 3aBUCUMOCTH OT
OCHOBHBIE [TApaMETPbl | HA3HAYEHUS YCTAHOBKH.
TEXHOJIOIMYECKOT0 2. ATMmocdepHas neperonka HeTei.
rpolrecca, CBOMCTBa 3. Tepmuueckuii KpekuHr. Lens. Coipbe 1st




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yNbTaThl 00yICHUS

OneHouHbIE CpeICTBA

CBIPbsI U IPOAYKIIMU

KpPEKUHTa.
4. Bubl TepMudecKoro KpekuHra, npoIyKThl.
Cxema yCTaHOBKU TEPMUYECKOTO KPEKHHTI .

S. BucOpexunr

6. KokcoBanne HETSIHOTO CBHIPbSL.

7. Xapaxtepuctuka kokca. Llens. Cxema
ycTaHOBKH. ChIpbe. XapakTepUCTUKa IPOIYKTOB.

8. [Tuponu3z HedTsHOTO chipba. Llens. Cxema
ycTaHOBKH. ChIpbe. XapaKkTepUCTUKa MPOIYKTOB.

9. Karamutnuecknii kpexuHr. Llens. Ero
XapaKTepUCTHKA.

10. Cxema KaTaJIuTUYECKOTO KPEKHUHTa.
XapakTepucTuka npoIyKTOB

11. Karanutnueckuit pugopmunr. Llens.
Peaknun. Ero xapakrepuctuka. Cxema

12. AnxunupoBanue. llens. Peakiun.
XapaxTepuctuka. Cxema yCTaHOBKH aJIKMJIMPOBAHUS
XapakTepucTuka nNpoIyKTOB

13. I'unpoxpekunr. [IpenmymectBa. Cxema
YCTaHOBKH. XapaKTePUCTUKA MTPOTYKTOB.

14. Brnusaue naBneHus mporecca mepepadboTKu
He(TH Ha TPYNTIOBOM COCTaB KPEKUHT-OCH3MHOB.

VYMeTh:

ONpENENATh CBOMCTBA
CBIPbsSI ¥ TIPOAYKITHH

[TpumepHOE UHIUBUYAIbBHOE 3a/laHUE!

1. OnpenenuTb OTHOCUTEIBHYIO INIOTHOCTh
nedrenpoaykra ds?°, ecrm ero  ds*® = 0,7586.

2. Onpenenute OTHOCUTENBHYIO INIOTHOCTh
Hedrenpoaykra mpu 250 °C, ecim ero d = 0,800; k =
11,5.

3. Onpenenute GyruTUBHOCTD KUIAKOH HEDTIHON
dpaxiu npu 170 °C, ecnu kpuTHUeckas
Temmeparypa 3Toi dpakmuu tkp =200 °C ,
kputndeckoe nasieHue Pxp = 2400 klla. /{aBnenue
HaCBILIEHHBIX napoB (paxiuu npu 170 °C cocrapnser
P =800 klI1a.

4. MscnsHas ppakuus HeTH UMEeT
KHHEeMaTHuecKyto Bsiskocth mpu 20 °C u 50 °C
cootBercTBeHHO 17,5 - 10° 11 6,25 - 10 m2/c.
Onpenennure KHHEMAaTHYECKYIO BA3KOCTh HehTH mnpu 0
°C u 100 °C.

5. I'a3oBast cMech COCTOUT U3 KOMIOHEHTOB (%o -
o0bemnl): H2 —0,6; CH4 — 15,9; C2H4 — 19,8; C2H6 —
14,9; C3H6 — 22,4; C3HS8 — 4,7; uzo-C4HS8 - 6,9;
H-C4H8 — 10,0; C4H6 — 2,6; nu30-C4H10 u H-C4H10
— 2,2. OnpenenuTe MOJBbHBIN U MaCCOBBIN COCTaB
CMECH.

Bnaners:

METOITaMH
OCYIIECTBIICHHS
TEXHOJIOTHYECKOTO
nporecca

PaccunTarh TEOPETUIECKHI TPOIIECC
razuuKayu Topda CyXuM BO3LYXOM C HOTyIEHHEM
BO3/IYIIIHOI'O TE€HEPATOPHOTO Ta3a.

DJeMeHTHBIN aHaau3 Topda Ha CYyXyIo
6e330npHYI0 Maccy: CRM =65 %; H& =59, Q% =




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemsle

pe3yNbTaThl 00yICHUS Ouenourpie cpecTsa

29 %; S%f = 0,5 %; N%f = 0,5 %. BnaxuocTs Topha
WP =20 %, 3ompHOCTD AP = 25 %. Koaddurment
n30bITKa Bo3ayxa o = 0,4.
[Tnan kypcoBoii paOOTBhI:

1. PaccMOTpeTh TEOpETHYECKIE OCHOBBI U
anmaparypHoe opopMIIeHHE Tpoliecca ra3u(uKaum.

2. MarepuaibHbIi OaaHC mporecca
razudukamum.

3. TentoBoi#i 6asiaHc mpouecca ra3u@uKarim.

4. BO3MOXHOCTH HCIIOJIb30BaHMSI BO3/YIITHOTO
TE€HEePaTOPHOTO Ta3a (C pacyeTom).

5. Onpenenuts Beixo raza ¢ 1000 kr/4 Topoda.

6. OnpenenuTh HU3LIYIO TEMJIOTY CTOPAHUS

BO3AYIITHOTO T€HEPATOPHOTO Ta3a.

IIK-17 roTroBHOCTBHIO NPOBOAUTH CTAHAAPTHBIE U CePTU(PUKANMOHHBIE UCTILITAHUS
MAaTEpPHaJIOB, M3eJIHil M TEXHOJIOrHYEeCKHX IIPOLIECCOB

3HaTh CTaHJIapPTHBIE U JK3aMeHallMOHHbIE BOMPOCHI:
cepTu(UKAIIMOHHBIC 1. [Tosryaenue Bogopoaa JUTsl THAPOTCHU3AINN
WCIIBITAHUS MaTEPUAJIOB, | (KOHBEpCHEH BOJSHOTO mapa u 1p.). Peakmuu.
U3IeIni U Cxema
TEXHOJIOTUUECKUX 2. Hedrsasbie rassl. Ux Buapl. Y cTaHOBKH
MPOLIECCOB (bpaKkOHUPOBAaHUS Fa30B. XpaHEHUE razoB.
[IpumeHneHue razos.
3. [ToaroroBka HeTH 17151 IEPEPAOOTKH.
Bnustaue paznuasbix (pakTopoB Ha padboTy
CenapaTopos.
4, Jo6p1ua HEdTH HA TPOMBICTIAX.

TpaHcropTHpOBKa MPOAYKTOB T00BIBAEMBIX Ha
npomeicnax. [Ipocras neperonka Hedru.

5. Opaknuu Hetr. KpuBas pasronku HedTH.
I'OCTpb1 Ha HEDTE.
6. Bakyymuas neperonka. Llenb. Ee

xapaktepucTuka. CxeMa BaKyyMHOU MEPETOHKH.
Hcnonb3oBaHue NpoAyKTOB MEPETOHKH.

7. Pabota nBuraress BHyTpEHHETO CrOpaHUS.
OxraHoBoe 4Kcio. BiusHue nprcagok Ha OKTaHOBOE
YHUCIIO

8. OcHOBHBIE XapaKTEPUCTUKHU OCH3UHOB.
(Kpome oxtanoBoro uncia).CrocoObl MOBBIIIEHUS
UX KauecTBa.

9. Pabota quzenbHoro aurarens. OCHOBHbBIE
MOKa3aTeI KauecTBa AU3EIbHOTO TOTLINBA.

10. Bunasl ToBapHOU IPOAYKIIUU
HedTenepepabaThIBAIOIINX 3aBOJIOB.

11. [leyHoe TOMIUBO, OCTATOYHOE TOIUIHBO.
Hcnons3zoBanue. Xapakrepucrtuka. Ilokasarenu
KayecTBa.

12.  Hedrsanoit 6utym. Bunsl. McnonszoBanue.
Xapaktepuctuka. OCHOBHBIE TIOKa3aTeNId KaYeCTBa.
13. I'pynnoBoii xumuyeckuii coctaB HepTH 1 €€




CrpyKTypHBIi

[Inanupyemsle
AJIEMEHT OrneHo4HbIE CpPECTBA
pe3yNbTaThl 00yICHUS

KOMITCTEHITNH

¢du3uveckue CBONCTBA.

14.  OcHoBHBIE HAaPABJIEHUS UCIIOJIB30BAHUS
IPUPOIHBIX YJHEPTOHOCHUTENCH B XUMUH U
XUMHYECKON TEXHOJIOTHH.

15. Tlomydenue cuHTe3 ra3a (KaTaau3aTopsl).
ITponyKkThl CHHTE3a U MX TIepepaboTKa.

YMeTb: IPOBOTUTH OmnpenenuTsd ChIpbe TS Ta3U(pHUKAIIMNA COTJIACHO
CTaHJApPTHHIE U WH/IMBUyaJIbHOMY 33/IaHUIO K KypCOBOH paboTe:
cepTUUKAIIMOHHbBIE 3agaHue:

WCTIBITAaHHUS MaTEPHAJIOB, | 1. PaccmoTpers  TeopeTMdyeckue OCHOBBI U
W3Jenui u anmnaparypHoe odopMIIeHHE Ipoliecca razuuKanuu
TEXHOJIOTUIECKUX aHTpaIMTa CMEChI0 KUCIOpOoJa M BOASHOTO mapa 50
MPOIIECCOB %: 50 % ¢ mnogydyeHHEeM  OKCHUBOJISTHOTO
TeHEePaTOPHOTO Ta3a.
OJIEMEHTHBIN aHAJIN3 aHTPALUTa Ha CYXYIO
6e330mbHYI0 Maccy: C%' =955 %:; H® = 1,2 %;
0%"=1,05 %; S%" = 1,75 %; N’ = 0,5 %. Baxuocts
antparmra WP = 6 %, 3ompH0cTh AP = 5 %.
Bianers: MeToJIlaMu 00pabOTKH PacueTr maTeprasbHOTO M TEIJIOBOTO OAJIAHCOB

pe3ynbTaToB
MIPOBEICHUS
CTaHJIapPTHBIX U
cepTH(UKAITMOHHBIX
HCTIBITAaHUI
MaTepuasoB, U3IEIHM U
TEXHOJIOTUYECKHUX
IIPOLIECCOB

mpolecca MoIyKOKCOBAaHHUS TBEPIBIX TOPIOYHX
HCKOIaeMbIX

3amaua:
PaccunTaTh MaTepuanbHbIN U TEIJIOBOW aHAIN3
MoJTyKOKcoBaHust 0yporo yrist mpu T=550 C

DJIEMEHTHBIN aHAIN3 OypOTO YIJIsl Ha CYXYIO
6e330mpHyI0 Maccy: Cdaf = 69,5 %; Hdaf = 5,5 %;
Odaf = 21 %; Sdaf = 3,5 %; Ndaf = 0,5 %. BaaxHocts
oyporo yriast Wp =20 %, 3omsH0CcTh AP = 18 %.
Koaddumuent nzbpitka Bozmayxa o = 0,35.

Bompocsr 11t 06cyxieHust:

1. Yro Takoe nuponu3? Ilepeunicnute 3Tamnsl
nupomn3a?

2. T'me mpuMeHSIOTCS TPOAYKTHI MOTYKOKCOBAHUS?
OT 4ero 3aBUCHT KaueCTBO MPOTYKTOB
MOJIYKOKCOBAHHUSL.

3. TpeboBaHus K MPOTYKIIHH.

4. Kakue criocoObl nepepabOTKH MEepBUYHOMN
cMmoutbl Bel 3HaeTe?

YeM 0TIMYAIOTCS MPOAYKTHI MOJTYKOKCOBAHUS
HU3KOMETaMOp(HU30BaHHBIX TOTIIUB U
BbIcOKOMeTamop(du3oBaHHbIXx? [louemy?

0) Ilopsinok mpoBeneHnsi NPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJ I M KPUTEPUH

OLICHUBAHUA:

HpOMe)KYTOLIHaH arrecralusa 10 AJUCHUIUIMHEC BKJIHOYACT TCOPCTUYCCKHUEC BOIIPOCHI,
MO3BOJIAOIINE OLUCHUTH YPOBCHL YCBOCHUS O6yanOH_II/IMI/IC}I 3HaHHI>i, U MPAKTUYCCKUC 3aJlaHUS,




BBISIBJIAIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BJIaJICHHIA, TPOBOAUTCS B (popMe SK3aMeHa
U B OpME BBITIOJHEHHSI U 3aIIUTHI KYpPCOBOM pabOTHI.

DK3aMeH N0 JaHHOW IUCIMIUIMHE TPOBOJHUTCA B YCTHOW (hopMe MO HSK3aMEHAIIMOHHBIM
ourneraM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOMPOCA M OIHO IMPAKTHUYECKOE
3aJlaHue.

Iloka3aTenu M KpUTEePUH OLICHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIH4YHO» (5 OamnoB) — oOyyarouiuiicss JE€MOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe W TIyOOKOEe 3HaHHE
y4eOHOTrO Marepuana, CBOOOIHO BBHINIOJHIET NMPAKTHYECKHE 3aJaHus, CBOOOJHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYaLUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamwia) — oOyyaroluics JIEMOHCTPUPYET CpPEIHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHMsSI OCBOECHBI, HO JOIYCKAIOTCA
HE3HAYUTEJIbHbIE OINOKH, HETOUHOCTH, 3aTPYJHEHUSI IPH aHATUTHUECKUX ONIEPALIUAX, IEPEHOCE
3HAHUW U YMEHUHN Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yIOBJIETBOPHUTEJbLHO» (3 Oaya) — oOyyarouiuiicss 1€MOHCTPUPYET MOPOTrOBbIi
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIMI: B X0JI€¢ KOHTPOJIbHBIX MEPOIPUITUNA JOMYCKAIOTCs
OLIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHEJIbHBIX 3HAHUM, YMEHHH, HaBBIKOB, OO0yd4aromuiics
WCTIBITBIBACT 3HAYHUTENBHBIC 3aTPyTHEHUS TPU OTNIEPUPOBAHUH 3HAHUSMHU W YMEHUSMHU TIPH HX
MepeHoce Ha HOBbIE CUTYaIUH.

— Ha OLIEHKY «HeyI0BJeTBOPHUTEJbLHO» (2 Oana) — oOydyaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, J0MycKaeT CylleCTBEHHbIE OIIMOKH, HE MOKET IOKa3aTh
MHTEJJIEKTyaJIbHbIE HaBBIKU PELIEHUs IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYy/I0BJIETBOPUTENbHO» (1 6amt) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEICHUS U 00BACHEHU HH(DOPMALIUK, HE MOKET MI0Ka3aTh UHTEIIEKTyaIbHbIE
HaBBIKM PELICHUs IPOCTHIX 3a7a4.

KypcoBas paGoTa BbINOIHAETCS O] PYKOBOJICTBOM IIPENOAABATENIs, B IPOIIECCE €€ HAlMCaHUs
oOyyaromuiicss pa3BUBaeT HaBbIKM K Hay4dHOH paloTe, 3aKperuisis M OJHOBPEMEHHO DPACIIMpPSs
3HaHUS, MOJIydEHHbIE MPH M3YYEHUM JUCHMIUIMHBI «XUMHUYECKas TEXHOJIOTHA TOIUIMB U
YIJIEPOJHBIX MarepuanoB». [IpW BBIMOTHEHUH KypCOBOM pabOThl OOYYArONIMICS TOJDKEH
[I0Ka3aTb CBOE yMEHHE padoTaTh ¢ HOPMATHBHBIM MaTE€pHaIOM M JPYTHMHU JIMTEPATyPHBIMU
UCTOYHHMKAMHU, a TaKXe BO3MOXKHOCTb CHUCTEMATU3UPOBAaTh M AHAIU3UPOBATh (PaKTHUECKUN
MaTepHuall ¥ CaMOCTOSITEIbHO TBOPUYECKH €0 OCMBICIMBATb.

B nmpomecce HamucaHus KypcoBOM paboThl oOydaromuics JOJDKEH pa3o0paThCs B
TEOPETHUECKUX BOMPOCcax U30paHHOM TeMbl, CAMOCTOSTENILHO [TPOAHATIU3UPOBATh IPAKTHUECKHM
MaTepuall, pazooparb 1 000CHOBATh NPAKTHUECKUE MTPEIOKEHUS.

IToxa3aTeu U KpUTEPUH OLlCHUBAHUS 3a4eTAa:

— Ha OLICHKY «324TeH0» — 00yJaroluics IeMOHCTPUPYET BBICOKHIA U CpeIHUI YPOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKO€E 3HaHUE
yuebHoro Marepuaina. [IpaBuiibHble OTBETHI JOJDKHBI COCTABIATH Oojiee 50% OT mpeanoKeHHbIX
BOIIPOCOB

— Ha OLICHKY «He 3a4TeH0» — oOyJaroluiics 1eMOHCTpUpYeT 3HaHus He 6oiee 50%
TEOPETHUYECKOr0 MaTepHaa, JOMyCKaeT CYIECTBEHHbIE OIINOKH, HE MOXKET I0Ka3aTh
UHTEJUIEKTyaJIbHbIE HABBIKU.

IToxa3aTenu M KpUTEPHUH OLCHUBAHUS KYPCOBOH padoThI:

— Ha OLIEHKY «OTJH4YHO» (5 OayioB) — paboTa BBHINOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
oOyyJaromuiics MoKa3bIBaeT BHICOKUN YpOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BECHUS U
oObsicHeHus: MH(OpMAIMM, HO U MHTEJIEKTyaJlbHble€ HAaBBIKM pEIICHUs MpodiieM M 3ajad,
HAXO0KJICHUS YHUKAIBHBIX OTBETOB K ITPOOIEMaM, OLIEHKH U BHIHECEHUS! KpUTUUYECKHX CYXKICHUH;

— Ha OLEHKY «xopomo» (4 Oamna) — paboTa BBINOJHEHAa B COOTBETCTBUU C 3aJaHUEM,
oOyyaromuiicsi Moka3blBaeT 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOM3BENEHHS U OOBSICHEHUS
uHpOpMAlMK, HO M HUHTEJIEKTyaJlbHblE€ HAaBBIKM pELICHHs MpoOieM M 3a/1ad, HaxXO0XICHUS
YHUKaJbHBIX OTBETOB K IpoliieMam;



— Ha OIICHKY «yJI0BJIETBOPUTEIbHO» (3 0amia) — paboTa BBIIIOJIHEHA B COOTBETCTBUHU C
3alaHueM, OOYYarONIMIICS TOKA3bIBACT 3HAHUS HA YPOBHE BOCHPOU3BEICHHUS W OOBSICHEHUS
nH(OPMAILIUY, UHTEIUICKTYaIbHBIE HABBIKM PEIICHHUS MTPOCTHIX 3a7a4;

— Ha OIICHKY «HeY/JAOBJIETBOPUTEJIbHO» (2 0aiuia) — 3alaHue MpernoaBaTelis BBITOIHEHO
YaCTUYHO, B TPOIIECCE 3aIIUTHI PaOOTHI 00YYAIOIIUICS OMYCKAET CYIICCTBCHHBIC OIIMOKHU, HE
MOXET MOKa3aTh MHTEIUICKTYaJbHbIC HABBIKHM PEIICHUS TTOCTaBJICHHOM 3a/1a4H.

— Ha OIICHKY «HEeYI0BJIETBOPUTEJbHO» (1 0Oami) — 3amaHue MpenojaBaTeisi BBIMOJIHEHO
JaCTUYHO, OOYYAIONIMICS HE MOXKET BOCIPOU3BECTH M OOBSICHHUTH COJCPKAHUE, HE MOMKET
MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKU PEIICHUS MOCTABIICHHON 3a/1a4H.

8 YueOHo-MeTOIMYecKOe H HH(OPMANIMOHHOE 0O0ecTiedeHrue TUCIIUITHHBI (MOTYJIs1)

a) OcHoBHas IUTEpPATYypa:

1.Hesenpos, A. B. Xumus npupoaHBIX 3HEproHocurtened : ydeOHoe mocobue / A. B.
Hesenpos, E. B. Bacunnena, A. B. Ilanun. — Kemeposo : Ky3I'TY umenu T.D. 'opbauena,
2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekct : oanekrponnsii // JlaHb
ANMEKTPOHHO-OMOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/122219  (nmara
o6pamenus: 01.10.2020). — Pexxum gocryna: il aBTOPU3. TTOJIB30BATENEH.

2.Ileryxos, B. H. XummoTosnorus : yaeoHoe nmocobue [ast By3oB] / B. H. Tleryxos, H. IO.
CseunukoBa, C. B. IOguna ; Maruuroropckuii roc. Texumueckud yH-T um. . U. Hocoga. -
Marnutoropck : MI'TY um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1658-6. -
3arun. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3995.pdf&show=dcatalogues/1/1532
502/3995.pdf&view=true  (mata oOpamenus: 25.09.2020). - Makpooosekt. - Tekcr
3JIEKTPOHHEBIN. - CBenenns nocTymnusl Takke Ha CD-ROM.,

0) lonoJiHMTEILHAS JIATEpaTypa:

1. OcHoBbI IPOEKTUPOBAHUS MIPOLIECCOB nepepaboTku MPUPOIHBIX
sHeproxocureneii: Yueonoe nmocobue / Kpasros A.B., Cambopckas M.A., Bonsdh A.B., - 2-¢ u3.
- Tomck:M3n-Bo Tomckoro mosmrex. yHuBepcuteTa, 2015. - 166 c¢. - TekcT | 2IeKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/674042 (mata o6pamenus: 06.10.2020). — Pexum
JOCTYyTIa: IO TOJITUCKE.

2. Bomomyk, T. I'. TexHonorndeckue cXembl IIEXOB YJIaBIMBAHUS U NEpPepabOTKH
KOKCOXHMHYECKUX MPOU3BOJACTB . yducOHoe mocobme / T. I'. Bomomyk ; MI'TVY. - [2-e usn.,
noarot. mo med. m3a. 2016 r.]. - Marauroropck : MI'TY, 2017. - 1 3nekTpoH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139
123/3366.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

3. CoBpeMeHHbIE aHATUTHUYECKHE METOJbl HCCIEIOBAaHUS TBEPABIX TOPIOUUX
UCKoMaeMbIX : yaeoHoe mocobue / C. A. Dmrreiin, B. . Munaes, . M. Hukutuna [u mp.]. —
Mocksa : I'opnas kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — TekcT : 21eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/101755 (mara
obpamienus: 06.10.2020). — Pexxim qocTymna: uist aBTOPU3. MOJIb30BATEICH.

4. EBmenoBa, I'. JI. HampaBieHrne KOMITJIEKCHOTO UCIIOIb30BaHNUS MUHEPAIBHOTO CHIPHS :
yae6noe nocobue / I'. JI. EBmenoBa. — Kemepogro : Ky3['TY umenu T.®. ['opbauepa, 2017. —

115 ¢. — ISBN 978-5-906969-05-7. — Tekcr : onekTpoHHbiid /[ JlaHb
ANMEKTPOHHO-OMOMMoTeuHass cucrema. — URL: https://e.lanbook.com/book/105391 (mara
obopamenus:  06.10.2020). — Pexum  gocTyma:  Jjuis  aBTOpU3.  TOJIb30BaTeleil.

https://e.lanbook.com/book/108088 (mata oOpamenus: 06.10.2020). — Pexum moctyma: amis
aBTOPH3. TIOJIb30BATEIICH.



https://e.lanbook.com/book/122219
https://magtu.informsystema.ru/uploader/fileUpload?name=3995.pdf&show=dcatalogues/1/1532502/3995.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3995.pdf&show=dcatalogues/1/1532502/3995.pdf&view=true
https://znanium.com/catalog/product/674042
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139123/3366.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3366.pdf&show=dcatalogues/1/1139123/3366.pdf&view=true
https://e.lanbook.com/book/101755
https://e.lanbook.com/book/108088

o. 3unsbepmmuar, M. I'. KoMiuiekcHoe HCIoJIb30BaHHE MUHEPATBHBIX PECYPCOB !
yueOnuk / M. T'. Buns6epmmunr, B. A. Mcae. — Mocksa : MUCHUC, [6. r.]. — Kuaura 2 — 2017.
— 408 c. — ISBN 978-5-906953-00-1. — Tekcr : oanektponnsii // Jlanb
aNIeKTpOHHO-OMOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/108088  (mata
obpamienus: 06.10.2020). — Pexxum fgocTyna: Jjisi aBTOpHU3. MOJIb30BATEIICH.

B) MeroauyecKkue yKasaHus:

1. CseunnkoBa, H. FO. Xumudeckas TeXHOJIOTHSI TOIUIMBA : y4eOHO-METOANYECKOE
noco6ue / H. FO. Ceunukosa, C. B. IOauna, T. I'. Bosomyk ; MI'TVY. - Maraurtoropck : MI'TVY,
2018. - 1 onekrpon. omnrt. guck (CD-ROM). - 3arn. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true  (mara ooOpamenus: 25.09.2020). - MakpooObekr. - Tekct
ANIEKTPOHHBIN. - CBeZieHus nocTynHbl Takke Ha CD-ROM.

2. ITeryxoB, B. H. Omenka 53KCIuTyaTalluOHHBIX CBOMCTB TOBApPHBIX JTU3EIBHBIX
toruuB : ydebHoe mocooue / B. H. Ileryxos, H. FO. CBeunukoa ; MI'TY. - Marautoropck :
MI'TY, 2015. - 50 c. : HIL., TaoIL., CXEMBI. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120
729/1142.pdf&view=true  (mata oOpamenus: 25.09.2020). - Makpooosekt. - Tekcr
AIEKTPOHHBIN. - IMeeTcs neyaTHbIA aHaJIor.

3. ITeryxoB, B. H. MeToapl ucnbITaHUs CIEKAIONEH W KOKCYIOIIEH CIOCOOHOCTH
KaMEHHBIX yrieil u muxThl . yuyeOonoe mocooue / B. H. Ileryxos, T. I'. Bomomyk ; MI'TVY. -
Maruutoropck : MI'TY, 2014. - 1 snekrpos. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. skpaHa. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. -
Ceenenuns noctymnHbl Taoke Ha CD-ROM.

r) [Iporpammuoe o0ecnieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HaumenoBanue N
o Ne norosopa CpoK IeHCTBUS JTUIICH3UU
MS Windows 7
Professional J-1227-18 ot 08.10.2018 11.10.2021
(151 KJ1aCCOB)
MS Office 2007 |, 135 1 17.09.2007 Seccpouno
Professional
7Zip cB000THO pacnpoctpansemoe [10 0EeCCPOYHO
FAR Manager [cBo6oHo pactipoctpansiemoe [10 06eccpoyHO

IIpodeccuonanbuble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchlika
DnektpoHHas 06a3a mepuoauueckux wu3ganuii East View|https://dlib.eastview.com/
Information Services, OO0 «MMBUC»

HanuonaneHas nH(popMallMOHHO-aHAIUTUYECKas CHUCTEMa — URL: . . .
oo https://elibrary.ru/project_risc.
Poccuiickuit nnaexc HayuyHoro nutupoBanus (PYIHLI) as

URL: https://scholar.google.ru/

ITouckoBas cucrema Axkanemus Google (Google Scholar)

Nudopmanmonnas cuctema - Eamnoe okno moctyma k|URL: http://window.edu.ru/
HH(POPMAIMOHHBIM pecypcam
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https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

denepanbHOe TocynapcTBeHHOe OromkerHoe yupeskaenue| URL: http://wwwi. fips.ru/
«DenepanbHbI HHCTUTYT MPOMBIIUIEHHOW COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers/
catalogues/
http://magtu.ru:8085/marcweb
2/Default.asp
https://uisrussia.msu.ru

Poccuiickas ['ocynapcTBennas oubnaunoreka. Katamoru

DnektpoHHbie pecypcsl onbauoreku MI'TY um. .. Hocosa

Yuusepcurerckas napopmarrontas cucrema POCCUS

MexayHapoaHas —HayKOMeTpu4Yeckas pedepaTtuBHas U
MOJIHOTEKCTOBasi 0a3a MaHHBIX Hay4HbIX u3manuii «\Web of
science»

Mexnaynaponnas — pedepaTuBHas uM  MOJHOTeKcToBas|http:/scopus.com
crpaBoYHas 0a3a JaHHBIX HAYYHBIX M3TaHHH «SCOPUS»
MexayHapoHas 6a3a MOJHOTEKCTOBBIX JKypHaioB Springer|http://link.springer.com/
Journals
MexayHapoaHas KOJUICKIMS HaydHbIX TpoTokojioB mo|http://www.springerprotocols.
pas3IMYHBIM OTpaciIsIM 3HaHu# Springer Protocols com/

MexayHnapoanas 0a3a HaydHbIX MarepuanoB B obOmactu|http://materials.springer.com/
(bu3HuecKnx HAayK U HEKUHUpHHTa SpringerMaterials
MexnayHnapoanas 0a3a copaBouYHbIX wu3maHui mo  Bcem|http://www.springer.com/refe
oTpacJisiM 3HaHui SpringerReference rences

MexnayHnapoanas — pedepaTuBHas W THOJHOTeKcToBas|https://www.nature.com/sitei
crpaBouHas 0a3a JaHHBIX HaydHBIX HW3daHui «Springer(ndex

http://webofscience.com

Nature»

ApxwuB HAy4YHBIX JKYPHAJIOB «Harmonanesriii| https://archive.neicon.ru/xmlu
AIEKTPOHHO-UH(POPMAITMOHHBII KOHIIOPITYM) (HIT|i/

H3UKOH)

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MarepuanbHO-TEXHUUECKOE 00ecTIedeHne JUCIUIUINHBI BKIIOUACT:

VYuebHble ayAUTOPUN [UIs IPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUIIA ayIUTOPHUS
MynbTuMeAniHBIE CPENICTBA XPAaHEHHUS, [IEpeJauy U MIPeICTaBICHHS THPOPMALUU
VYuebHas ayquTopus i1l IPOBEACHUS JIAOOPATOPHBIX PadOT: 1ab0paTOpUs XUMUUECKOM

TEXHOJIOI'MH TOTLIMBA

O06opynoBaHHEe U peaKTHBBI IS BHIIIOJHEHUS JIAOOPATOPHBIX paboT:

- KOJOOHAarpeBaTely  IEKTPUUYECKHE, XOJOJWIBbHUKH, TEPMOMETpBl, IUIMTKU
3JIEKTPUYECKHE, CYIINIbHBIN 11Kad, HAOOP apeOMETPOB, YCTAHOBKH IS OIIPEICIICHUS BA3KOCTH
He(TENpPOayKTOB,  TEMIepaTypbl  BCHBIIKK  HEPTEOPOAYKTOB,  (paKIHOHUPOBAHUS
He(TenpoIyKToB, mnosykokcoBanuss TI'M, ra3oBoro anain3a; aHaIUTUYECKUE DIEKTPOHHbBIE
BECHI, TATPUMETPUUECKNE YCTAHOBKHU

MHKPOCKOT AtekTpuueckuniit MUH-9;

-¢poto Mukpockomn orpaxkeHHoro csera [IOJIAMP — 312

- anmmapat CanoKHUKOBa

HcnsiTarensHas naboparopus HeprenpoayktoB PI'EOY BO «MI'TY»

CeptudunupoBaHHble YCTAHOBKHU JJIS OTpenesieHus], Koddduiuenra GuiIbTpyeMOCTH,
UCTIBITAaHUS. TOBApHOM MPOAYKLIMU HAa MEIHOM IUIaCTHHKE, OmpeAeieHus (PaKLHOHHOTO
cocraBa, Xpomarorpaduyeckoro ompejaeneHuss OeH3o0Ja, ONpeeNeHHs OKTAaHOBOTO YHCIIA,
OTIpe/ieNIeHus] [IETaHOBOTO YKcia, onpeaeneHus nsera Ha kosopumerpe LIHT B mabopatopuu
HEPTETPOIYKTOB.

ycraHoBka YUT-85M nist ompeneneHuss OKTAaHOBOTO 4YMcia O€H3WHA, YCTaHOBKA
NJT-90 ans onpeneneHus 1eTaHOBOTO YHCIa TU3€IbHOTO TOTIIIMBA

VYuebHast 1abopaTopusi aHATUTHIECKON XUMUH.
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Xpomatorpaduueckuii komriekc Xpomarak «Kpucramn 5000». Monomep ynus. I9B-74,
pH-metp pH-150M pH-metp Oxcnept-pH, Komopumerp ¢/an. omnon. KDO-YXII 4.2,
Kounykromerp K-1-4, Memanka wmaramtHas [13-6110 ¢ momorpeBom, CrekrpodoTromeTp
I13-5300 BH, Tepmocrary/tepm.sucko3uM. Hept. mo 'OCT 33-2000, Tutpatop ATII-02
aBTOMaTHuYecKuil, Tutpatop maboparopHslii BeiIcokodacToTHbIH TB-6JI1, Anmapat APHIT-ITXII
, UHentpudyra madopatopuas OIIu-8, Becwer BJIP-200(;1abopatopHbie) paBHOILL., Beck
anekrporHsie BK-300, AkBaguctuiuisitop [13-4.

VYdeOHble ayIUTOPUM JUISL TPOBEJACHUS MPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJBTAINH, TEKYIIEr0 KOHTPOJIS M IPOMEXYTOUHBIX aTTECTAllUi

Jlocka, MyJlIbTUMUUIHBIN IPOEKTOP, IKPAH

[Tomernenus asist CaMOCTOATENHEHON padOTHI 00YJaIOIIUXCS

[MepconanpHbie KOMIBIOTEPHl ¢ maketoM MS Office ¢ BbIXOJOM B HHTEpPHET U C
JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEbHYIO CPe/ly YHUBEPCUTETA

[lomemienne s XpaHeHUss M NPOPUIAKTUYECKOTO OOCTY)KUBAaHUA y4EOHOTO
000pyn0oBaHUs

Crennaxu, ceiidpl 1151 XpaHeHus1 yaeOHOTro 000py10BaHUS;

WNHcTpyMeHTHI 1Sl peMOHTa 1a00paTopHOTro 000pyI0BaHUS
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