MUWHUCTEPCTBO OBPA30OBAHUS U HAYKU
JIOHELIKOM HAPO/IHOM PECITYBJIMKU
I'OCYIAPCTBEHHOE OBPA3OBATEJIBHOE VUPEXEHUE
BBICIHIEI'O [TPO®ECCHUOHAJIBHOI'O OBPASOBAHU S
«TOHELIKMI1 HAITUOHAJIBHBI TEXHUYECKNI YHUBEPCUTET)

20 ~ZSroza

PABOYASA ITPOI'PAMMA ANCHUIIINHBI
b1.B.15 Xumudeckas TexHosorust HeTu u raza

(KOl 1 HAMMEHOBAHHE JAUCLUIUIMHBI COIIACHO Y4eOHOMY ILIaHy)

Hanpagnenue noarotoBku: 18.03.01 XuMuueckas TEXHOJIOTHS

(KO 1 HAMMEHOBAHYE HANPABJICHUS MTOJIrOTOBKY / CIIELMAIILHOCTH)

XuMuYeckasi TEXHOJIOTUSL TPUPOIHBIX
HHEPrOHOCUTEIIEH U YIIIEPOJHBIX MATEPUAIIOB

Hamnpasnennocts (mpodub):

(HanMeHOBaHHe PO / MATUCTEPCKON MPOrPaMMBI /CIIeIUATA3aIIH)

[Iporpamma: OakayaBpHuaT
(OakanaBpHaT, MarucTparypa, CeUaIuTEeT)
dopma 00ydeHUsI: OYHas1, 3a09Hast
(0uHas, 3209HAL, OIHO-3a09Has)
dopma oOydIeHUS: OuHas 3aoyHas
Cemectp(bl) 67 67
OO61rast Tpy10EMKOCTB B 3.€./4acax 8 /288 8/288
KonrtakTHas padoTta (4yac.), B TOM YHCIIE: 123 20
JeKIuu (Jac.) 68 10
nabopaTopHbIe paboTHI (Jac.) 51 8
pakTHUecKHe (CEeMUHApPCKNe) 3aHATHUs (Jac.) 0 0
CamocTtosiTenbHas paboTta (4ac.), B TOM YHCIIE: 129 214
KypCOBOI MPOeKT (paboTa) (cemecTp/gac.)
KonTpoas (3x3amMeH, yac./3a4€T) DK3aME€H, | JK3aMeEH,
36 54

Jlonenxk, 2023 r.




PabGouass mporpamma AMCHUIUIMHBI «XHMHUYECKas TEXHOJOTMS HEPTH U raszay
COCTaBJICHA B COOTBETCTBHHM C YYE€OHBIMM IUTaHaMU IO HANpPaBICHUIO MOATOTOBKU
18.03.01 Xwumuueckas texHonorus (Hampasmennocts (mpoduns) — Xumudeckas
TEXHOJIOTHSI TPUPOJHBIX SHEPrOHOCUTENEHN U YriiepoAHbIX MarepuanoB) aid 2023 roga
npuéma 1o OYHOM 1 3a04HOU (hopMam 0OydeHH.

CocTaBUTECIb: .
3aB.xad. XTT, k.T.H., 101I. o Jl/ et/ Jlemomen W.I'..

(moamce)
PabGouass mporpamma paccMOTpeHa MW TPHUHATA HA 3acenaHud Kadeaps
«XuUMHY€eCKask TEXHOJIOTHUS TOILJIUBAY.
[TpoTokon ot «17» mapta 2023 roga Ne 8

o o 7 2
3aBenyronuid kadenpoit < .{1/ ¢t/ JlepoBen LT,
(moamucy) (©.1.0.)

Pabouas nmporpamMma omo0peHa yuyeOHO-MeToanueckoii komuccueii 'OYBIIO
«JIOHHTY» o nanpasnenuto noarotoBku 18.03.01 «Xumuyeckas TEXHOJIOTHS.
[Iporokon ot «24» mapra 2023 roma Ne 3

o™ 8
[Ipencenarens ///ék-—"" [[TanoBanos B.B.
(Toamuck) (®.1.0.)

Pabouas nmporpamma npoasiena s 20 roja npuémMa Ha 3acelaHuH Kadeapbl
«XUMHUYECKasi TEXHOJIOT U TOTUIHBAY.
[IpoTokon oT « » 20 roma Ne

3aBenyromuii kadeapoi

(TIoamMCh) (®.1.0.)

Pabouast mporpamma npoasiena s 20 roja npuémMa Ha 3acelaHuu Kaeapbl
«XUMHYECKasi TEXHOJIOTHSI TOTIINBAY.
[Iporokois oT « » 20 roaa Ne

3aBenyromuii kadeapon

(moamuce) (®.1.0.)
PaGouast mporpamma nmpoasiena st 20 rojma mpuéma Ha 3acegaHuu Kadeapbl
«XUMHYECKask TEXHOJIOTUS TOILJIUBAY.
[Iporokois oT « » 20 roaa Ne

3aBenyrouii kadenpoit

(moxnuck) (®.1.0.)



1 OBBEKT, HEJIb U 3A/IAYH OCBOEHUA JUCIUITINHBI

JlucrumuirnHa paccMaTpUBaeT BOMPOCH XUMHYECKOU IepepaboTKu MPUPOTHOTO
raza u He(pTu.

[{enpr0 TUCITUTIITMHEI SABJISICTCS: TIepeaada CTyICHTaM 3HaHUN B 00J1acTh
COBPEMEHHBIX MPEICTABIICHUN O CIIOCO00aX HWCIOJIB30BAHUS KUIKAX U Ta3000pa3HBIX
MPUPOIHBIX IHEPTOHOCUTETIEAX, 0 XUMHYECCKUX X TEPMOXUMHUYICCKUX CIIOCO0aX UX
nepepadoTKHU.

B pezynomame oceoenusn oucyuniunvl cmyoeHm O0NHCEeH
3HATh.

— cnoco0bl kiaccudukanuu HedTed Mo UX (PU3UKO-XUMUYECKHUM,
TEXHOJIOTUYECKUM M TOBAPHBIM CBOMCTBAM:

— KJ1acCU(UKAIUIO PEaKIUid YTIIEBOJOPO/IOB 10 UX XapaKTePy U CTEIEHU

MpeBpalleHus;

— TEXHOJIOTHUIO MOJATOTOBKH U nepepaboTku HepTH U raza,

OCHOBHBIE TTPaBUJIa TEXHUKH 0€3011aCHOCTH, IPOU3BOJICTBEHHON CaHUTAPHH,

MokapHOU 0€30MaCHOCTH U HOPMBI OXpaHbl TPYAA;

— OCHOBHOE TE€XHOJIOTUYECKOe 000PYI0BAaHUE U MPUHIIMIIBI €r0 PaboThI;

— TeXHUYECKHUE TpeOOBaHUSs, IPEABIBIAEMBIEC K ChIPbIO, MaTepraiaM, TOTOBOM
MPOAYKIUU;

— Ha3Ha4Y€HUE, KaueCTBO, YCJIOBHUS TEXHUYECKOW SKCIUTyaTalluu

MPOEKTUPYEMOTO 000PYI0BaHUS U OOBEKTOB.
YMETh

— OTIPENETATh INIOTHOCTH, TEMIIEPATYPhI BBIKUITAHUS 1 3aCThIBAHMS (PpaKiusam
U HeTenpoyKTaM, MOJIEKYJIIpHbIE MAaCChl U COCTaB YTJIEBOJOPOIHBIX I'a30B:

— IPOBOJIUTH aTMOC(EPHYIO PA3rOHKY CBETIbIX (pakiuii HedTel u
He(TENPOAYKTOB Ha ammnapaTe KOHCTPYKLMHU DHIIIepa, CTPOUTh TpadUKu pa3rOHKH U
JienaTh M0 HUM 3aKII0YEHUS O (PU3NYECKUX CBOMCTBAX MCCIEAYyEeMbIX (pakluu;

— OnpeaensaTh BO Ppakuusax HePpTel 1 HePTenpoyKTaX KOJINYECTBEHHOE
CoJIepKaHUE aJIKauoB, LIMKJIOAIKAaHOB, apEHOB U 0JIE()UHOB;

— IJIAHUPOBATh U OPTaHU30BHIBATh TEXHOJOTUYECKUH MpoIiece Mo PU3nvecKon
nepepadoTke He(TU U ra3a Ha OCHOBAHUM aHAJIM3a MPEUMYIIECTB U HEIOCTATKOB
IpeajiaraéMbIX TEXHOJIOTUYECKUX YCTAHOBOK U 000PY/I0BaHUS, TPOCKTUPOBATH
YCTaHOBKH IO MEPBUYHOMN NepepadoTke HedTel 1 ra30B C NOJYyUYEHUEM MPOAYKIIUH
3aJIaHHOTO KaueCTBa B COOTBETCTBUU C TPEOOBAHUAMH TEXHOJIOIMYECKOTO
perjameHTa;

— PeryJarpoBaTh Ka4eCTBO MOJYyYaEeMbIX Ha YCTAHOBKE MPOIYKTOB, MOJIb3YSCh

COBPEMEHHBIMH METOJAMH KOHTPOJII W aBTOMATU3ALMHU TEXHOJOTUYECKHX

napameTpoB IMPoIlecca, OPraHu30BaTh U OCYIIECTBIIATH BXOAHOW KOHTPOJIb
CBIPBSl 1 MAaTEPHAJIOB, & TAKXKE KOHTPOJIb KaUY€CTBA BBIITYCKAEMOI MPOTYyKIIUY;

— OA0UPATh ONITUMANIBHBIN PEXUM PaObOThl TEXHOJIOTHUECKUX allapaToB U
0o0Opyi0oBaHUS U BbIOMpATh TEXHUYECKHE CPEJCTBA JJsl OOecreueHus



sHEprocoeperaroiei TEXHOJIOTUU Ha YCTaHOBKAaX MEPBUYHON nepepaboTKu
He(TU U ra3a ¢ y4eTOM 3KOJIOTMYECKUX MOCIEACTBUI UX TPUMEHEHUS.

[lepeuncriieHHbIE pe3yabTaThl O0YUCHHUS SIBISIFOTCS OCHOBOM 7151 ()OPMHUPOBAHUS
CHEAYIOIINX KOMIIETECHIINI:

[1K-3. CriocobeH ynpaBisiTh TEXHOJIOTHYECKUMHU MPOIIECCaMU MPOMBIIILIIEHHOTO
IIPOU3BO/ICTBA.

2 MECTO JUCIHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIbBHOM
IMPOI'PAMME

JlucuuiiiHa OTHOCUTCS K BApUaTUBHOW 4acTH y4eOHOro IiaHa
(ITpodheccroHaTBHBIN ITHKIT).

Bazupyercs Ha 3HaAHUSAX U YMEHUSX, KOTOPbIE CTYJICHT NPUOOPET IPU OCBOCHUU
NPEAIIECTBYIOMUX AUCHUIUIMH: AHAJIUTHYECKAas] XUMHUS U (DU3UKO-XUMUYECKHE
Metonsl aHanuza, Komtoumnas xumus, OOmas W HEOpraHuyveckas XuMUs,
Oprannueckas xumusi, @Pusuka, Pusnueckas xumwus, OIKoisorud, I[Ipoueccsl u
amnrmapaTbl XUMHUYECKUX IMPOU3BOACTB, XUMHUUYECKUE peakTopbl, OOImas xuMuueckas
texHonorus, I[lpuknagHas MeXaHHMKa XHMHYECKOTro oOopynoBanus, IIporeccel u
ammapartbl TepepabOTKH TPHUPOJIHBIX JHEProHocutTesaeH, TeopeTHyeckue OCHOBBI
XMMUA U XUMHYECKOM TEXHOJIOTHMM IPUPOJHBIX SHEPrOHOCHUTEICU W YTIIEPOJHBIX
MaTrepuasioB, XuUMHUSI W (PU3HKA TPHUPOJTHBIX DSHEPrOHOCHUTEIICH U  YIVIEPOIHBIX
MaTepuanoB, MeToapl  HAYyYHO-TEXHUYECKOTO  TBOPYECTBA B  HMHIKCHEPHOU
nesaTenbHOCTH, (OCHOBBI NPOCKTHUPOBAHUS XUMHUYECKHMX MPOU3BOJACTB, PU3HUKO-
XAMHUYECKUE METOIbI UCCIEAOBAHUS YIIIEPOIHBIX MAaTEPUAIIOB,

3HaHUS U yMEHUs, NMPUOOPETEHHBIE MPU OCBOCHUM JAHHON JHUCLUUILIMHBI,
peanu3yroTCs CTYIEHTOM IMpU NPOXOKJIECHUU Y4eOHOM WM TNPOU3BOICTBEHHOMN
IIPAKTUKH, TPOXOKAECHUN I'OCYTApCTBEHHON UTOTOBOW ATTECTALUU.

3 CTPYKTYPA U COAEP KAHUE IUCHHUIIJIMHBI

3.1 PacnpeneneHue y4eOHBIX YacoB MO TeMaM JIMCHUILUIMHBI W BHIaAM
3aHATHN

HaumeHoBanue tem KonnuecTBo yacos
(coneprkaTenbHbIX MOYJIEH) (ouHas/04HO-3a04yHas1/3a04Has popma)
B Tom yucie
Bceero | Jlekuun | Ilpakr. | JlabGop. CP
(Cemun.)
Tema 1. OcHOBHBIE CBEICHUS O
MIPUPOJIHOM Ta3e U HalpaBlICHUS
ero nepepaboTKH 30/34 110/2 4]2 16 /30
Tema 2. IlepBruuHas
nepepaboTka npupogHororaza |32/34 |12/2 412 16/ 30
Tema 3. YriyOneHHas
nepepaboTka npupogHororaza |(34/36 |10/4 8/2 16 /30




Tema 4. OcHOBHBIE CBEAEHUS O
He()TU U HAIPaBIICHUS €€

nepepadoTKu 32/35 |12/2 412 16/ 31
Tema 5. IlepBuunas
nepepaboTka HeTH 36/34 [12/2 8/2 16/ 30
Tema 6.. 'myOokas nepepaboTka
HeDTH 34/34 112/2 6/2 16/ 30
KonTakTHas pabora
(mormoHUTEIbHAS) 4/6
Kypcosas pabora (mpoexr) 0/0
Hroro mo BuaaM 3aHATUN 216/ 114/
225 68/14 |0/0 34/12 | 199

KonTposb 54 /45

Uroro: 288

(I)OpMI/IPOBaHl/Ie KOMHeTeHIII/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NTUCHUIIJIMHDBI

KOMHCTCHHI/IH TeMbl AUCIUIIJINHBI, HAIICJICHHBIC HA
BblpﬁﬁOTKy KOMIICTCHIIUU
HK'3 1! 21 35 45 55 6
3.2 Jlekuuu

Tema 1. OcHOBHBIE CBEAEHUS O IPUPOJIHOM I'a3€ U HANPABJIECHUS €TI0

nepepadboTKu
ConepkaHue TeMBI 1:

Knaccuduxkanus u coctaB mpupoaHbIX ra3oB. Mcmoab30BaHne MPOIyKTOB

raszornepepadoTku. TpeOoBaHUS K TPOTYKTaM

Jlutepatypa k Teme 1: [1, 2, 3]

Tewma 2. [lepBuunas nepepadoTKa MPUPOTHOTO ras3a

CoziepkaHue TeMbl 2:

[ToaroroBka mpupoiHoro rasza k nepepadorke. Cenapanusa. YKIIT u YIIIIT.
OuyucTka ra30B OT KUCIBIX KOMIIOHEHTOB. OcyIika NpupoaHbIX ra3oB. [Ipons3BoacTBo

CEpBL.

Jlutepatypa k Teme 2: [1, 2, 3]

Tema 3. YruyOnenHas nepepadoTka MpUpogHOTO Tasa.

CoziepkaHre TeMbl 3:

[TpousBoacTBo cepsl. [lepepaboTka mupokoit Ppakiuu JIETKUX YTIIEBOI0POI0B
(IODJTY). Crabunuzaiiys ra30Boro KoHaeHcaTa. ['a3oppakiimOHIpOBaHHE.
HuskoTemneparypHbie MPOIECChl Pa3ieieH s YTIJIEBOIOPOIHBIX Ta30B

Jluteparypa k Teme 3: [1, 2, 3]

Tema 4. OcHOBHBIE CBeJIeHUS O HE()TU U HAIPABJICHUS €€ TepepaboTKu.

Coneprxanue TeMbl 4:




Pecypcer u MmecTopokaeHust HepTu. XapaKTepUCTUKHA OCHOBHBIX TPOTYKTOB
HedTenepepadboTku. MHTEerpaibHbie Mokaszarenu nepepadotku. [ myOuna nepepadboTku
Hedtu. Uunexc Hembcona. CoBpemeHHOE cocTosTHUE HedTEnepepadoTKH.
CoBpemennsie TpeboBanus k cxeme HI13. OcHoBHBIC HamTpaBiIeHUS

HedTenepepaboTku TOTUTMBHOE, TOTUIMBHO-MACIITHOE M HEPTEXUMUIECKOE H

HamnpaBlIeHUs NepepaboTKu HEPTH
Jluteparypa k Teme 4: [1, 2, 3]

Tema 5. IlepBuunas nepepadoTka HEDTH.
ConeprkaHue TEMBI 5:

[ToarotoBka HedTH Ha HeTenpombiciax. OOe3BOKUBaHUE U 00ECCOIUBAHUE
He(dtu. [lepBuynas neperonka Hetu. AnmnapaTtypa Juisi IEpBUYHON NIepepadOTKU

Heptu. DJIOY. ABT
Jlutepatypa k Teme 5: [1, 2, 3]

Tema 6. [lepBuunas nepepaboTka HEDTH.
ConepkaHue TEMBI 6:

Tepmuueckue npouecchl nepepadoTku HepTu. Katunutuueckue nmpouecchl
nepepadoTku HeTU. KaranmuTtuyeckuid KpeKUHT. [ MIpOKPEKUHT.
Oo6unaropaxuBaromiue npoueccol. ['uapoounctka. Pudgopmunr. Ilponeccer
ankunvpoBaHus. Karanurtnueckas nsomepusanus. | HIpOKaTAIUTHYECKHE POLECCHI.

Jlutepatypa k Teme 6: [1, 2, 3]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS
[IpakTrdeckue 3aHATHUS HE TIPEAyCMaTPUBAIOTCS

3.4 JlabopaTopHbie padoThI

No Tema paboTsI O0bewm, vac. | JIutepa
1/ OYH/ 320YH Typa
OmnpenencHue HOIHBIX YHCEN U COJCPKAHNE
1 [1, 6]
HETIPEeJICIbHBIX YIJIEBOAOPOJIOB B OCH3MHE 2/2
2 | Onpenenenve GpaKIMOHHOTO COCTaBa OCH3MHA 2/0 [1, 6]
3 Omnpenenenue conepkaHusl CBUHIIA [1, 6]
(TeTpadTUIICBUHIIA) B OCH3WHE 2/0
4 Omnpenenenne oOIiel cepsl B He(TH (YCKOPESHHBIH [1, 6]
METO]T) 2/0
5 OmnpenereHrne MEpKaTaHOBOW cepbl B OCH3MHE [1, 6]
(OTEHIIMO- METPUYCCKHH METO.T) 4/0
6 Omnpenenenre cMOUCTO-ac(haaTbTCHOBBIX BEIIECTB [1, 6]
B OUTyMe 4/0
7 Omnpenenenre MOJICKYJIIPHON MacChl [1, 6]
HeTEIPOAYKTA. 2/0
8 | Ompenenenne MIOTHOCTH 2/2 [1, 6]
9 | Onpenenenue mokasaTelis IpeIoMICHHUS 2/0 [1, 6]
10 | HaxoxxneHne aHMIMHOBOM TOYKH 4/0 [1, 6]
11 OmnpenencHre TEMIIEPaTypbl BCIBIIIKA B 3aKPHITOM [1, 6]
cocyjie 2/0




12 | Temmeparypa KaruienaacHus 2/0 [1, 6]
13 | Pasronka GeH3uHa 4/0 [1, 6]
dror 34/4
0!
3.5 CamocrosiTeqbHasi padoTa CTyIeHTa
No Buapsl camocTosTenbHOM pabOThI CTYICHTA O0pewm,
/T qac.
OYH/0YH-
3a04/3a09H
1 N3ydenue neximonHoro marepuana (He menee 50% ot oobema 36/74
JICKITUIN)
2 [ToaroToBka K nmpakTuuecKkum 3ausatusM (He menee 50% ot 0/0
o0BbeMa ayIUTOPHBIX MPAKTUICCKUX 3aHATHI)
3 [ToaroToBka k mabopaTopHbIM padoTtam (He meHee 50% oT 20/10
o0beMa ayIUTOPHBIX JIAOOPATOPHBIX 3aHATUI)
4 BeImoHeHne KypcoBoro mnpoekra (36 4acon) 0/0
5 BeimonHeHue KypcoBoii paboTel (27 4acoB) 0/0
6 BrITtotHeHIE HHIWBHUIYATBHOTO 3aaHus (He MeHee 9 4acoB) 9/18
Hroro: 65 /102

3.6 KypcoBoii npoekT (pa6oTa), HHIUBHAYAJIbHOE 3aaHHE

KypcoBoit mpoekT (paboTra) Mo [AUCHMIUIMHE Y4YE€OHBIM IIJJAHOM HE
PETYCMOTPEH.

B 7 cemectpe cTyaeHTOM O4YHOM QopMbl OOy4YEHHsI  BBINOJIHSAETCS
HHAUBHUAYAJIbHOE 3ajaHue. J[1s cTyAeHTOB 3a04HOM (opmbl OOydyeHUs B 7 U 8
CeMEeCTpax MPEeayCMOTPEHO BBINOJHEHHWE KOHTPOJIBHBIX padoTel 1o  (dopme
UHIMBUIYAJIbHOIO 32/IaHUS.

TeMaTnka HWHIMBUAYAJIBHOTO 3aJlaHUSl CBSi3aHA C AHAJINA30M XapaKTEPUCTUK
YIJIEBOJIOPOACOACPKAIIUX Ta30B; OMNPEACICHUEM OINTUMAIbHBIX CXEM IMepepadOTKH
IPUPOJIHOTO ra3a; aHAJIU30M CBIPbSl M MPOJAYKTOB HedTenepepadoTKH, ONpeeIeHueM
ONTUMAJIBHBIX CXEM TepepaboTku HeTH B COOTBETCTBUU C [7].

O0bem yueOHOW Harpy3kH MpU BBHINOTHEHUM WHAWBUAYaJTbHOTO 3amaHus — 9
4acoB.

PexomenmyeMbrii  00beM TOSICHUTEIBHOW 3alMCKH TI0 WHIWBHUIYATHbHOMY
3a/iaHuio — He Oonee 12 ctpanui popmara A4 (210x297 mm).

4 @OHI OHNEHOYHbBIX CPEJCTB

4.1 Kpurepuu ¥ mMKAaJbl A HHTErPUPOBAHHOW OIEHKH YPOBHA
chopMUPOBAHHOCTH KOMIIETEH N

COCWICZ@]Z)UOLL;CZ}Z KomnemeHnyuu — nojHoma SHAHUU




HYJIEBOM YpOBEHb: HEBEPHbIC, HE ApPTryMEHTHUPOBAHHbBIE, C MHOXKECTBOM TI'pYyObIX
OLIMOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JiBa BOIPOCA U3 TPEX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HaHUI HUKE€ MUHUMAJIbHBIX TPEOOBaHUM;

MUHUMAaIbHBIN YPOBCHL: JaHbI HC ITOJHBIC, HC TOYHBIC 1 APT'YMCHTUPOBAHHBIC OTBCTHI

Ha BONPOCHL. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TpeOOBaHUM. JlOyIlIEHO MHOTO
rpyOBIX OMHOOK;

IIOPOTOBBIN YPOBEHB: JaHbl HEJOCTATOYHO IOJIHBIE, TOUYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BOIPOCHL. [1I0X0 3HAaeT TEpMHHBI, ONPEACIICHNS] U MOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIECHUS, TPUHLIUIIBL. J{OMyIIeHO MHOTO HErpyOBIX OIIMOOK;
CpelHHl ypOBeHb: JlaHBI JOCTATOYHO IOJHBIC, TOYHBIE U APTYMEHTHPOBAHHBIC
OTBETHI HA BOIIPOCHI. B 11€710M 3HaeT TEPMUHBI, ONPEICIICHNS U IIOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, MPUHLHUIBL JOMyIIEHO HECKOIBKO HErpyObIX
OIINOOK;

IIPOJABUHYTHIM YPOBEHb: JAaHbI IIOJIHBIE, TOYHBIE U aPTyYMEHTHUPOBAHHBIE OTBETHI HA
BOITPOCHL. 3HAET TEPMHUHBI, ONPEAEICHUS U TOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIMIBL. J[OMyIIEHO HECKOIBKO HErPyObIX OIIHOOK;

BBICOKMH YpPOBEHb: JaHbl IOJHBIE, TOYHBIE M apPryMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIECHUS U MOHITHUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUS], IPUHIUIBL. J[OITyIIIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasnsaowas KomMnemeHyuu — yMeHusl

HYJIEBOI YPOBEHb: IIOJHOE OTCYTCTBUE MOHUMAHUS CYTH METOAMKH PEIICHUS 3a1auH,
JIOIYILIEHO MHOYKECTBO IpyOeHIInX OMMOOK / 3a/1aHUs HE BBIIIOJIHEHBI BOOOIIIE;
MUHUMAaJIbHBIM YpOBEHb: €1a00€ MOHMMaHHE CYTH METOAMKH pEIICHUs 3a/ayd,
JOMYIIEHbI TpyOble ommOKu. Pemenus He oOocHoBaHbl. He ymeer mcCmoib30BaTh
HOpPMaTUBHO-TEXHUYECKYIO0 JuTepaTypy. He opueHTHpyeTcss B chenuaibHOU
HAy4YHOW TUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

MIOPOTOBBI YPOBEHB: JOCTATOYHOE MOHMMAHHWE CYTH METOJIUKH PEIICHHs 3aadqH,
JomnyieHsl  omunOku. PemeHust He Bcerna OOOCHOBAaHBI. YMEET HCIOJb30BaTh
HOPMAaTUBHO-TEXHUYECKYI0 JuTeparypy. Cnabo opueHTHpyeTcss B CHEelUaIbHON
HAYYHOM JIUTepaType, HOPMATUBHO-TIPABOBHIX aKTaX;

CpeIHMI1 ypOBEHB: B II€JIOM MOHUMAET CYTh METOJIUKH PEUICHHUS 33Ja4H, JOIMYIICHBI
ommOku. Permenusi He Bcerga OOOCHOBAaHBL. YMEET HCIOJB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIIMATBbHYIO HAYYHYIO JIUTEPaTypy, HOPMaTHBHO-TIPABOBBIE aKTHI;
OPOABUHYTHIM YpPOBEHb: B 1IEJIOM IIOHUMAET CYTh METOJUKU pELIeHUs 3a]aud,
JomyiieHbl HeToyHOCTH. CrmocoOeH O00OCHOBAaTh pEIIeHHs. YMEET HCIIOIb30BaTh
HOPMATHBHO-TEXHUUYECKYI0 M CIEIUATBLHYI0 HAYYHYIO JIATEpaTypy, HOPMATHBHO-
MIPABOBBIC AKTHI;

BBICOKMI ypoBeHb: [loHMMaer cyTb MeTonuKu pemeHus 3agaud. CnocoOeH
00OCHOBaTh pelIeHHA. YMeeT HCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CIICIIUATIBHYIO HAYYHYIO JIUTEPaTypy, MEpeoBOi 3apyOeKHBIM OIMBIT, HOPMATHBHO-
MPaBOBHIC AKTHI.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamMu
HYJIEBOM  ypPOBEHb:  HE  MPOJEMOHCTPUPOBAJ  HABBIKA  BBINOJHEHUS
npodeccuoHaNbHbIX 3aad. VICHBITHIBAET CYIIECTBEHHbIE TPYAHOCTU MpHU
BBIITOJTHEHUN OTAE/IbHBIX 3aJaHUN;



MHUHHUMAJIbHBIN YPOBCHL!: HC IPOACMOHCTPHPOBAI  HABBIKM  BBLIIIOJHCHUA

HpO(beCCI/IOHaJII)HBIX 3ajJgad4. HcneiThiBacT CYHICCTBCHHLIC TPYAHOCTH IIpH
BBIITOJIHCHUH OTACIBbHBIX SaHaHHﬁ;

- IIOPOTOBBI YPOBEHb:

BJAJICET OMNBITOM TOTOBHOCTH K MNPOQECCHOHATHHON

NESITETbHOCTH M MPO(PECCHOHAILHOMY CaMOCOBEPIIEHCTBOBAHNIO HAa IOPOrOBOM
ypoBHE. Tpyn0oBbIE AENCTBHS BBIIOJIHIET MEJJIEHHO U HEKAYECTBEHHO;

CpPEeIIHUN ypPOBEHb: BIAJEET CPEIHUM OIBITOM TOTOBHOCTH K TpOo(decCHOHATHLHOM

NESTeIbHOCTH W NpOo(ecCHOHAIbHOMY CaMOCOBEPILIEHCTBOBAHUIO. TpyaoOBbIE
JICHCTBUS BBIIIOJIHAET HA CPEHEM YPOBHE IO OBICTPOTE U KAUECTBY;

HpOI[BI/IHYTl)If/'I YPOBCHL: BJIAJICCT OIIBITOM M OOCTATOYHO BBIpa)KCHHOﬁ JINYHOCTHOU

TOTOBHOCTH K TMPOGECCHOHAIIBHOM JEATENbHOCTH U MPOodEeCCHOHATBHOMY
CaMOCOBEPIICHCTBOBAHUIO. DBBICTPO M  KAYECTBEHHO BBINOJHSAECT TPYIOBbBIC
JEUCTBHUS,

BBICOKHUM YPOBCHL: BJIAACCT OIIBITOM M BBIPA)KCHHOCTBIO JIMYHOCTHOM T'OTOBHOCTHU K

npodeccuoHanbHON NEeATEIbHOCTH 151 po(ecCHOHATTBHOMY

CaMOCOBCPIICHCTBOBAHUIO. BBICTpO N Kad4C€CTBCHHO

JICUCTBUSL.

Obobwennas oyenka chopmuposaHHoCmu KOMNemeHyull

HYJICBOM YPOBEHB: KOMIETEHIIUN HE CHOPMUPOBAHHI,
MUHHUMAaJIbHBIN

YPOBCHL!: 3HAYUTCIBHOC KOJIN4YCCTBO KOMHCTeHI_[I/Iﬁ HE

chOpMHPOBAHO;

HOpOI‘OBBIﬁ YPOBCHL: BCC KOMIICTCHIHNHU C(i)OpMHpOBaHBI, HO OOJIBIIIMHCTBO Ha

IIOPOTOBOM YPOBHE;

CpeIHU YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA CPETHEM YPOBHE;
NPOJBUHYTHIM YPOBEHB: BCE KOMIIETEHIIMU C(OPMUPOBAHBI HA CpPETHEM WIIU

BBICOKOM YPOBHE;
- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

13.
14.

15.
16.

4.2 Bonpocsl K 3K3aMeHy

3HaueHue HeTH U ra3a B MUPOBOW SKOHOMUKE.

[TepcniekTHBBI pa3BUTHS HE(PTEra30BOro KOMILIEKCA

[TpousBoacteenHslii norenuuan JJHP u Poccun. Poccuiickue HedrenepepadbarbiBatomiye
3aBOJIbI.

OcHoBHbI€ 3371aun HedTenepepaboTKH.

Crabunuszanus HepTH. [TogroroBka HegTH Kk nepepadorke. Bpeausie npumecu B HePTAX.
O06e3B0oKHMBaHKE U 00ECCOTUBAHUE HEPTH.

[TepBuunas neperonka Hedru. Kiaccuduxanus yctaHOBOK MEpBUYHOM MEPErOHKU HEPTH.
[TpoayKThl IEPBUYHON MEPETOHKU HEDTH.

Hanpasnenus ucnonb30BaHus NPOJYKTOB MEPBUUHON NEPEroHKH HEPTH.

. YcTaHOBKHM aTMOC(EpHOI NeperoHku HedTu.
. YBenuueHue riyOuHbl 0TO0Opa CBETJIBIX U YIIYUIIEHHE KaueCTBa TOIUTUBHBIX TUCTUIIISATOB.
. YCTaHOBKH BaKyyMHOM NeperoHku HegTH. BiusHue rmyOuHbl Bakyyma Ha 3)(QeKTUBHOCTD

paboThI BAKYYMHBIX KOJIOHH M KaU€CTBO MOJTY4aeMbIX MACISHBIX (DpaKIIHM.

Y coBepiIeHCTBOBAHUE CUCTEMBI CO3/1aHUS BaKyyMa.

Knaccugukaius yriaeBoJOpOJHBIX I'a30B U X 00IIas XapaKTepUCTHKA.

XapakTepuCcTHKa KOHEYHBIX MTPOIYKTOB NMEPEPadOTKH MPUPOTHBIX U HEPTIHBIX Ta30B
(TIepBUYHBIX ).

XapakTepucTuKa KOHEYHBIX MPOJIYKTOB MepepadOTKH He(PTE3aBOICKUX Ta30B (BTOPUUHBIX).
OcHOBHBIE 0OBEKTHI ra3onepepadaThIBAIONINX 3aBOIOB. Y CIIOBUS, OTPEACISIONINE
TEXHOJIOTHIO TIEPEPabOTKH U OO TPUHITUT TEXHOJIOTHYECKUX CXEM MepepadOTKH rasa.

BBIIIOJIHACT TPYAOBBIC
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Oco0eHHOCTH MTOATOTOBKH U IEpepabOTKH rasza, BIUSIONINE Ha BEIOOP CXEMBI.

OO111e cxeMbl MOATOTOBKH U IIEpepabOTKU YIIIEBOIOPOIHBIX Ta30B U UX KpaTKas
XapaKTepUCTHKA.

Ouuctka rasza ot BpeaHbIx npumeceit. [lonyuenue u yrunusaius cepoBoopoa.

I'myGokas ocyiika ras3a: agcopOuuoHHas U abcopOLMOHHas. VI3BIeUeHne TSKeIbIX
YIIIEBOAOPOAOB: a0COPOLMOHHOE U3BIICUEHUE, HU3KOTEMIIEpaTypHast cenaparus,
HU3KOTEMIIepaTypHasi KOHAEHCALHSL.

Crabunuszanus u nepepadoTKa ra3oBbIX KOHAEHCATOB. [I0Ar0TOBKa TEXHOIOTMYECKHIX
YIJIEBOAOPOAHBIX Ta30B: OCYIIKA, OYUCTKA, a0COPOLMsA, KOMIPECCHs U KOHJIEH AL,
peKTH(HKALINS.

[TepepaboTka BTOPUUHBIX NPeNENbHbIX ra30B. M3oMepu3anus napaguHOBBIX YTI€BOJOPOIOB.
[TepepaboTka BTOPHUHBIX HEMPEAEIbHBIX ra3oB. [loayduenne MeTuin-Tper-0yTuaoBoro a¢upa.
AnkwinpoBaHue n300yraHa OyTUIeHaMU.

dusnueckue cBoiicTBa HeTel U HeYTENPOLYKTOB. 3aBUCHMOCTD IUIOTHOCTH OT JaBJICHUS U
Temrneparypsl. BaskocTs HedTell 1 HeTENPOIYKTOB; €€ 3aBUCUMOCTb OT TEMIIEPaTypBhI.
TpyOomnpoBoabl. OCHOBHBIE TapaMeTPhI TPYOOTIPOBOIOB AJIsi TPAHCTIOPTUPOBKU HEeTEH,
HeTenpoayKToB U rasza. Jlehopmarus nonepeyHoro ceueHust TpyoonpoBoJia npu
M3MEHEHHUSX JIaBJICHUS U TEMIIEPATYPBhI.

[ToaroToBka celpoit HePTH K TPAHCIIOPTY; OCHOBHBIE TEXHOJIOIMUYECKHE MTPOLECChl (OCYILKA,
OYHMCTKA, 00ECCOTMBAHUE H T. 11.).

[ToaroToBka rasa K TpaHCHOPTY; OCHOBHBIE TEXHOJIOTMUECKHE MPOLIECCHI (cenaparys,
OUYMCTKA OT MEXaHUYECKUX MpUMecel, OCYyIIKa, U T. I1.).

TexHomnorus TpydonpoBoHoro tpancnopra Hedgtu. CocTaB u Ha3HAYCHHUE COOPYKEHHH,
BXOJISIIIUX B CUCTEMY HE(PTENPOBO/IA: TIEPEKAYNBAIOIIIE CTAHIINY, TMHEWHAS YacTb,
pe3epByapHbIe MMAPKH U T. II..

['mapaBaryYecKuil pacyeT CTallMOHAPHBIX PEKUMOB PabOThI HeTenpoBoaa. OCHOBHBIE
KaTeropuu: Cpe/iHssl CKOPOCTh, MACCOBBII U 00BEMHBIN PACXO/bl, IaBIECHUE, HATIOP.
Tepmuueckue pexuMbl pabOTHI HEPTETIPOBOIOB.

[Tepexauka HedTel ¢ mogorpeBoM (“ropsiyas’ nepexayka).

TeruoBas uzonsuus. [Tonstre o BpeMeHn 6€30MacHO OCTaHOBKH.

TexHomorus nociaenoBaTeabHOM Nepekauky CBETIbIX HedTenpo1ykToB. CMeceoOpa3oBaHue B
30HaX KOHTAKTUPOBAHMSI [TOCIIEIOBATEIBHO JBUKYIIUXCS MAPTUH.

dusnueckue NpuuuHbl cMeceoOpazoBanus. Pacuer oobema obpa3zyromeiicst cmecu (hopmyna
Juist pacuera). CmeceoOpa3oBaHre IPU OCTAHOBKax nepekauku. [Ipuem u packiiagka cMecH.
duznyeckue cBOKWCTBa NPUPOIHOro raza. CoctaB MpupoOaHOro rasa. XapakTepUCTUKH
OCHOBHBIX KOMIIOHEHT IIPUPOJIHOTO ra3a.

CosepiueHHslii ra3. Ypasaenue Knanelipona-MenzaeneeBa. PeanbHsblii raz. C:kuMaemMocTb.
Koaddumuent cepxcixkumaemoctu. [IpuBenennsie mapamerpsl. opmyna it pacyeTa

ko3 duireHTa cBepxcxkumaeMocTu. CxKMKEHHE Ta30B.

Knaccugukanys BTOpuyHbIX MPOLIECCOB NepepabOTKU HEPTIHOTO ChIPbS.

OcHOBHBIE HalpaBJIeHUs UCIIONb30BaHUs HepTH. [ TyOuHa nepepadotku HedTU. [ToTOouHAas
cxema riy0okoi nepepaOoTKu HEPTH 10 TOIUIMBHOMY BapUaHTY.

TexHomOrMYecKe 0COOEHHOCTH BTOPUYHBIX MTPOIIECCOB.

Oco0eHHOCTH annapaTypHOro oopMIIeHUs! BTOPUYHBIX MTPOLIECCOB.

Tepmuueckue nporeccsl, UX kiaccudukanus u odias xapakrepuctika. [Ipumensemoe
CBIpBE.

OcCHOBHBIE TIOJIOKEHUS MEXAHNU3MA, TEPMOAMHAMUKYN ¥ KUHETUKH TEPMUYECKHUX PEAKIINH
HE(TSAHOTO CHIPbSL.

OcHoBHBIE (haKTOPBI MPOLIECCOB TEPMUUECKOTO NMPEBPAIIEHUS HEPTIHOTO CHIPhS
(Temmeparypa, AaBJleHUE, BpeMs KOHTaKTa U JIp.).

KoxkcoBanue TskenbIx He(pTSAHBIX OCTAaTKOB, HA3HAYEHHE U CYIIHOCTH Mpoliecca.
Pa3HoBHIHOCTH KOKCOBaHUS.

[Tuponuz HedTsiHOTO ChIphsi. HazHaueHne u CyIIHOCTh MPOLecca, XapaKTepUCTUKA
MOJIy4aeMBbIX IPOAYKTOB U X UCIOJIb30BaHUE.

OcHoBHBIE (haKTOPHI IpoIIecca MUPOIN3a, X BIMSHHUE Ha BHIXOJ M KAUECTBO MOTY4aeMbIX
IPOIYKTOB.
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OO0m1as XxapakTepuCTUKa KaTaaInu3aTopoB, MPUMEHIEMbIX B HedTernepepaboTke (aKTHBHOCTD,
CEJIEKTUBHOCTh, CTAOUIIBHOCTD U T.1.)

Karanutuueckuii kpekuHr HeTsHOrO Chiphsi. HazHaueHue, CymHoCTh mpoiiecca,
XapaKTEpUCTHKA IIOJIyYaeMbIX POAYKTOB.

ChIpbe KaTaJTUTHYECKOr0 KPEKUHTa, OCHOBHBIE ITOKA3aTeIN KaueCTBa U NPEIbsIBIsIeMble
TpeboBanus. CriocoObl MOATOTOBKHU (00JIaropaXMBaHUE) CHIPBS ISl KATATUTUYECKOTO
KpPEKUHTa.

[TpoMblIlIEHHBIE KaTAIU3aTOPbl KpeKUHIra. OCHOBHBIE XapaKTEPUCTUKU U IIPEIbSABISEMBIC K
HUM TpeboBanust. OcCOOEHHOCTH COCTaBa U CTPYKTYPhl COBPEMEHHBIX KaTalu3aToOpoOB
KpEKHUHTa.

Tunsl peakTOpOB KaTaTUTHUYECKOT0 KPEKUHTa, TPUMEHSIEMbIX B IPOMBIILIICHHOCTH, UX
KpaTKasl XapaKTepUCTHKa.

Tunsl peakTOpHO-pereHepaTUBHBIX OJIOKOB YCTAHOBOK KaTaJIMTUYECKOTO KPEKUHTa,
MPUMEHSEMbIX B IPOMBIIIEHHOCTH, UX KpaTKas XapaKTEePUCTHUKA.

Karanutuueckuii pugopmunr 6en3nHoB. Haznauenue, CylHocThb mpolecca, noxy4aeMbie
IPOAYKTHI, UX KaYECTBO U UCIOJIb30BaHUE.

OcHoBHbIe (aKTOPHI MpoIiecca KaTaTUTHUECKOTO pu(OPMHUHTa U UX BIMSHHUE HA BBIXOJ U
Ka4yeCTBO MIPOTYKTOB.

Pa3HOBHUIHOCTH IPOMBILUICHHBIX PEAKTOPOB KATAIUTUYECKOTO pUGOPMUHTA, UX
CpPaBHMUTEJIbHAS XapaKTEPUCTHKA.

['unpokpekunr HeQTsiHOTO ChIphs. CyIIHOCTh, HA3HAYEHUE U PA3HOBUAHOCTH IpOILIecca.
TexHonornyeckas cxema yCTaHOBKU I'MIPOKPEKUHIa BEICOKOTO AABJICHUS.
Hedre3aBoackue rasol, ux pecypchl 1 cocTaB. Pa3aenenue raza Ha KOMIOHEHThl. OCHOBHbBIE
napaMeTpsl 1 0COOEHHOCTH MPOLIECCa pa3/IeIeHHsI Ta30BbIX CMECEH.

TexHonoruueckas cxema razoppakiuonupyromieii ycranopku (I'dY).

TexHomoruueckast cxema adcopOLMOHHO-Ta30dpaKIIUOHUPYIOIIEH ycTaHOBKH (AT DY),
Karanutnueckoe ankunupoBanue n3odyrana onedpunamu. Haznauenue, CynHocTsb,
Pa3HOBUHOCTU M 3aKOHOMEPHOCTH MPOTEKaHUs npoiiecca. TpedoBaHUsl K ChIPbIO.

4.3 IlpuMep 3K3aMeHAITMOHHOTO OMJIeTa

T'OYBIIO «JJOHEIKU HAIITMOHAJILHBIM TEXHUYECKUI YHUBEPCUTET»

[IporpamMma noarotoBku: 6akagaBpuar
Hanpasnenue: 18.03.01 «Xumudeckast TEXHOJIOTUS»

CHGI_II/IaJ'IBHOCTBI XuMu4deckas TEXHOJIOTHUS MMPUPOIHBIX BHCPFOHOCHTCHGIZ n

N

5.

YIJIEpOAHBIX MaTEpHAIOB

Cemectp: 7
VYyeOHas AucuuIinHa: XUMHUYECKas TEXHOIOTHs HepTH U raza

BUIET Ne 6

OcHoBHBIE 331a4H He(TenepepadboTKH.

Crabunuzanus HedTu..

OcHoBHBIE (haKTOPHI Ipoliecca MUPOIN3a He(hTH, X BIMSHUE Ha BBIXOJ U KAU€CTBO
MOJTy9aeMBbIX TPOTYKTOB. .

Kartanutnueckuit pupopmunr 6enzuHoB. HazHaueHue, cylmHocTs npoiecca, mojyyaemble
MPOJYKTHI, X Ka4eCTBO U MCIIOJIb30BAHHE.

PerynupoBanue TEmioBoro pexxuma peKTH(PUKAIMOHHBIX KOJIOHH.

YTBepkeHO Ha 3aceqaHuu Kapeapbl XUMUYECKasi TEXHOJIOTHS TOTINBA,
npotokoa Ne ot . .20 T.
3aB. kadenpoii Henosen N.I.. DK3aMeHaTop Henosen N.T..



4.4 Kputepum ouieHUBAHUA
DK3aMEH NPOBOAMTCS MUCHBMEHHO IO OujeraM. buier comepXuT 5 BONMPOCOB, KaXABIH U3
KOTOPBIX TpeOyeT KOHKPETHOro oTBeTa. IIpu onucaHuM TEXHOJIOTMYECKOIo MpoLecca OTBeYaromui
JIOJDKEH COIPOBOAMTH HAMMCAHHOE TEXHOJIOTMYECKOM CXEMOW, INpH OINHMCAHUM amlaparypbl —
pucyHkoM. [Ipu HEOOXOOUMOCTH ONUCAaHME CBOICTB ChIpbS M NPOAYKTOB CJENyET INPHUBECTU
COOTBETCTBYIOIIUE IPA(DUKH.

Texkymmii KOHTPOJIb 3HAHUW CTyJAeHTa O4yHOH (OpMBI  0OYyUYEHHUS
OCYIIECTBJISIETCSL O  pe3yabTaraM  J1abopaTOpHBIX  paboOT,  BBINOJIHEHUS
WHMBUYAIbHOTO 3aJ]aHusl, CTyJICHTa 3a04HOU (OpMBbI 0OYUYEHUsI — MO pe3yibTaTam
BBITIOJIHEHUSI KOHTPOJIbHBIX paboT. BeimomHeHue 3 1abopaTopHBIX paboOT C 3alUTON
OTuY€Ta, BBINOJIHEHUE WHIMBHIYAJIbHOTO  3aJaHusl  (KOHTPOJIbHOM  paboThl),
PETYCMOTPEHHBIX paboyell MporpaMMoOM JHUCLMIUIMHBI, SABISAETCS HEOOXOIUMBIM
YCIIOBHEM JIONTyCKa CTYJIEHTA K 3K3aMEHY.

Pacnipenenenne 6amioB TEKyIEro KOHTPOJIs pabOThI CTY/IEHTa Ha MPOTSHKEHUH
ceMecTpa MpUBEICHO B Tabuiie 1.

Tabnuna 1 — Pacipenenenne 6aJ10B TEKyImero KOHTPOJIS

dopMa KOHTPOJIS Bo3moykHOE KOITHYECTBO [Tpumeyanue
0amioB
Jnst ctynenToB o4HOM (hOpMBI 00YUEHHS
OtuéT 1o 2 3a/1aHKe BBIMOJIHEHO MPABUIILHO, IPOSKTHBIC
nabopaTtopHoi pabore perreHrst 000CHOBAHBI, IPUBECH aHATH3
MOJIYYEHHOT0 pe3ysbTara
1 3a/1aHue BBIMOJIHEHO B IIEJIOM IIPABUIIBHO,

MIPOEKTHBIE PEIICHUs He BCEer/la 000CHOBAHBI,
BO3HUKJIU TPYAHOCTU B OOBSICHEHUHN
MIOJIyYECHHBIX PE3yJIbTATOB

Hroro no 34 N3 pacuéra 17 ayauTOpHBIX 3aHATHH 11
NPaAKTHYECKUM MPOBEJCHUS MPAKTUYECKUX 3aHITHH U
3aHATHUAM U nmabopaToOpHBIX paboT. OLIEHUBAETCS KAXKI0€
J1a00paTOPHBIM 3aHATHE.
paboram
(MaKCMMaJIbHO
BO3MOKHOE)
Brimonnenue 16 [Tpu BBIIOTHEHUY 3aJaHUST IPUHSATHI
WHIUBUIYAITBHOTO MIPABWJIbHBIC MIPOCKTHBIC PEIICHMS,
3a/laHus U3II0KEHUE MaTepualia apryMeHTUPOBAHHOE,
mocJeioBaTeIbHoe, pabota ohopmiieHa
TpPaMOTHO
8 3amaHne BBIOIHEHO B II€7I0M TPaBUIIBHO,

MIPOEKTHBIE PEIICHUS He BCET/1a 000CHOBAHHI,
MMEIOTCS 3aME€UaHUI0 110 0(OPMIICHUIO

paboThI
UTOIrO 50 MakcumanbHO BO3MOKHOE
Jlyis cTyieHTOB 3a04HOM (hOpMBI O0yUCHHS
Beimonnenune 30 IIpu BEINOITHEHNHN 3a/1aHUS IPUHSTHI
KOHTPOJILHON pabOThI NPaBUJIbHBIC TPOCKTHBIC PEIICHUS,
(MHAVBUIYATEHOTO H3JI0KECHUE MAaTEpUala ApTYMEHTUPOBAHHOE,
3a/IaHus) noclieoBaTeIbHoe, paboTa opopmiieHa 6e3

3aMeYaHnuu




dopma KOHTPOJISA Bo3MoO)kHOE KOJIMUECTBO [Ipumeuanue
0aymioB
10 3a/iaHuE BBIIOJIHEHO B 1IEJIOM IIPaBUIIbHO, HO
MIPOCKTHBIE PEIICHUS HE Bceraa 000CHOBaHHI,
UMEIOTCS 3aMeYaHusl 10 0(hOPMIICHUIO.
Otuér no 10 3amaHue BBIMOJHEHO IPABUIIBHO, TPOSKTHBIC
naboparopHoit pabote perieHrst 000CHOBAHEBI, IPUBECH aHATH3
MIOJTYYCHHOTO pe3yJIbTara
) 3a/iaHue BBINOJIHEHO B 1I€JIOM IIPAaBUIIBHO,
MIPOCKTHBIE PEIICHUS HE Bceraa 000CHOBaHBI,
BO3HUKJIA TPYTHOCTH B OOBSICHEHUN
MOJTYYCHHBIX PE3yJIbTaTOB
Hroro 50 W3 pacuéra 2 ayTUTOpHBIE 3aHATHS JUIS
JIa0OPATOPHBIM H nabopatopHbIX paboT. OLeHnBaeTcs Kaxa0e
KOHTPOJbHBIM 3aHATHE.
padoram
(MaKCcMMaJIbHO
BO3MOKHOE)
UTOIO 50 MakcuMalIbHO BO3MOXKHOE

IIpoMexyTouHasi arrecTamuMs 1O pE3yJbTaTaM OCBOCHHS JHUCIUIUIMHBI B
ceMecTpe mnpoBoauTcs B (opme cemecTpoBoro sk3ameHa. dopma mpoBenCHUS
PK3aMeHa — TMHUChbMEHHas. OK3aMEHAllUOHHBIM Owier BKIOYaeT B ceds S
TEOPETUYECKUX BOMPOCOB. [Ipy olleHMBaHUU CTyJIE€HTa Ha 3K3aMEHE MPErnoAaBaTellb
PYKOBOJICTBYETCSI KPUTEPUSMH, IPUBEICHHBIMU B TabuUIIE 2.

MakcumanbHOE KOJIMYECTBO OalJIOB 3a OTBET HA BOMPOC K3aMEHAIITMOHHOTO
OwieTa 3aCUMTBHIBAETCA CTYACHTY B Cilydae, €CJIM OTBET MOATBEPXKIACT BIaJCHUE
CTYJICHTOM 3HaHHUSIMHU B MOJHOM 00beMe yueOHOW MPOrpaMMbl, MaTepHUanl U3JI0KEH B
JIOTUYECKON TIOCJIEIOBATEIbHOCTH C BBIJICJICHMEM TJIABHOTO, COJICPKUT TOYHBIC
(GbOpMYIIUPOBKH, COMPOBOKIAETCS WIUTFOCTPUPYIONIUMU CXEMaMH U PUCYHKaMH (TIpU
HEOOXOJIMMOCTH).

B cnydae, ecniu oTBET Ha BOMPOC HE B MOJIHOW Mepe OTBEYAET MPUBEIACHHBIM
TpeOOBaHUSIM, CTYJEHTY 3aCUUTHIBACTCS KOJIMYECTBO OaimioB, paBHoe 5. Ilpu
OTCYTCTBUU MPABUIBHOIO OTBETAa HA MOCTABJIEHHBIA BOMPOC CTYIEHT mosy4yaer 0
OaIoB.

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY IK3AMEHY

dopMa KOHTPOJIA MakcumanbsHO
BO3MOXKHOE KOJIMUYECTBO OaIOB

OTBer Ha BOTIPOCHI Bompoc | 10
’K3aMEHAIIMOHHOr0 Ouiera Bompoc 2 10
BOIIPOC 3 10

Bompoc 4 10

BOIIPOC 5 10

UTOIro 50

HroroBasi oneHka omnpezensercss NyTeM CYMMHPOBAHMS KOJIMYeCTBa OajIoB
0 pe3ylbTaTaM TEKYLIEr0 KOHTPOJII M KOJMYecTBa OaioB MO pe3yjibTaTaMm
CEeMECTpPOBOro sk3amMeHa. MakcuMaaibHO BO3MOKHOe KoIu4ecTBo 6ayios — 100.

[Tomyuennass omenka mo 100-OamipbHOW IMKajde OMPENENseT OICHKY IO
rocyaapcTBeHHOM mkaie u mkaine ESTS:




Cymma OamnnnoB Orenka O1enka
o 100-6anpHO¥ 1mIKane no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaje
90-100 A OTimyHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JTOBJIETBOPUTEIHHO
35-59 FX He
0-34 =4 YIIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIIbHEIM IMMOBTOPHBIM M3YUCHUCM AU CHHUIIMHBI.

4.5 IlpuMep TeKylIero onpoca Ha JJabopaTopHbIX 3aAHATHIX
[TosicHuTe Mcnoyib30BaHKe B HePpTenepepaboTke OCH3MHOBOM (PpaKIIuH;
2. KakoBa 3aBUCHMOCTb TEPMOCTAOMIBHOCTH YTIAEBOAOPOIOB OT UX

=

MOJICKYJISIPHOM MACChl U JaBJICHUSA?
3. KakoBo BimsiHHE KauecTBa CHIPhS Ha MPOIECC TEPMOJIN3a He(DTIHBIX OCTATKOB?

B

Yro xapakrepu3yeT HOJTHOE YNCIIO?
5. Kakue nomyctrMbie HOpMBI COJIEp KaHMs HEMPEAEIbHBIX YTIEBOAOPOIOB B
JIM3EJIbHOM TOIUIMBE U YEM OHH OIIPENEIIIOTCS?
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6 YA EBHO-METOANYECKOE OBECIIEYEHUE JUCIIUIT/IMHbI

Y4eOHo-MeTOAUYeCKHME U31aHNs, paspadoTanHbie B JlonHTY:

12. Meroauueckue yKazaHHs JUIsI CaMOCTOATENbHON paboThl MO AMCIMILIMHE
"Xumuueckasi TeXHOIOTusl HeTU U ra3a" [DNeKTPOHHBIN pecypc] : s 00ydarommxcs
no HampaieHuro 18.03.01 "Xwumudeckas TexHosorus" Bcex ¢Gopm oOydeHus /
['OYBIIO "JOHHTY", Kad. xum. Texrojoruu torausa ; coct. M. I'. Jlenosen. - 249
K6. - Joneux : T'OYBIIO "JOHHTY", 2022. - 1 ¢aiin. - CucreM. TpeOoBaHUS:
Acrobat Reader. http://ed.donntu.ru/books/22/m7847.pdf

13. MeTonudueckue yKa3aHus JJIs BBITOJTHEHHS JTaOOPATOPHBIX PaOOT MO TUCIUATIINHE
"Xumuyeckasi TeXHOJIOTUsI HePTH U Ta3a" [DJIEKTPOHHBIN pecypc] : i1 00yUYaronuXxcs
no HampaBiieHno TmoAarotoBkd 18.03.01 "Xwumumdeckas TexHoyorus", mnpoduro
"Xumuueckasi TEXHOJIOTHSI IPUPOJAHBIX dHEproHocurenei" Beex popm odydyenus. Y. 1
/ TOYBIIO "JOHHTY", Kad. xum. texnomoruu Torusa ; coct. U. I'. [enoser. -
582 K6. - Honenk : TOYBIIO "IOHHTY", 2022. - 1 ¢aiin. - Cucrem. TpeboBaHUS:
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14. Meroanueckue yKa3aHUs [Js1 BBINOJHEHUS WHIAWBHUIYAJIbHBIX 3aJaHUNd U
KOHTPOJIbHBIX pa0OT MO IUCHUIUIMHE '"XWMHUuYecKas TeXHojorus HepTu u raza"
[DnekTpoHHBIN pecypc] : s oOydaronuxcsi mo HampaiieHuto nmoaroroBku 18.03.01
"Xumuueckas TexHoiaorusa" npoduitto "XuMuyeckasi TEXHOJIOTHS YIHEPTrOHACHIIEHHBIX
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7/ MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

7.1. JleKUMOHHBbIE U NMPAKTHYECKHE 3AHATHA:
1.Yuebnas aymutopuss Ne7.204 yueOHbIM Kopmyc 7 nisi HpPOBEIEHUS 3aHITHM
JEKIMOHHOTO W  MPaKTUYECKOro  THUIA, TPYNNOBBIX W  WHIUWBUIYAIbHBIX
KOHCYJIbTAlIMM,  TEKyIIero  KOHTPOJS W MPOMEXYTOYHOM  aTTecTaluu
(MynpTUMEIUIiHOE 000pynOBaHue: HOYTOYK, OnepannonHas cucrema Linux Ubuntu
18.04 (2018), LibreOffice 5.3.4 (2017), cnenmanm3upoBaHHas MeOe€Nb: 3KpaH
MPOEKIMOHHBIN, 10CKa, CTOJIbI ayTUTOPHBIE, CTYJIbsI, HAIJISIHbIE TOCOOUSI.

7.2 JlabopaTopHble 3aHATHUS:

yaeOHas aymuropust No7.219  yueOHBIMI KOpmyc 7 Juisi  TIPOBEACHHS
1a00paTOpHBIX 3aHATUH: (ITabopatopHOE OOOPYAOBaHUE: BBITSHKHON mKad (2 mrT.),
YCTAaHOBKAa JJiIsi  ONpeJAeNieHHus MPOYHOCTU KOKCA; MWLUIMBOJIbTMETp M-64;
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razoananuzatop ['XII; Becel ananutuueckue BJIA-200 (3 mr.), razoananuzarop MXT
(4 wrt.), mummuBoabT™MeTp 11-4500 (3 1rt.), meur CYOJI 0,25/12,5, Becbl TEXHUYECKUE
BJIK-500; mynsTuMeaniinoe o0opyaoBanue: HOyTOyk, Oneparonsas cucrema Linux
Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), MynbTHMEIUIHBII MPOEKTOP, YKPaH;
CHelMaTU3UpPOBaHHass  MeOenb: JocKa ayauTOpHas, MapThl, IUIAHIIETHl C
WLTIOCTPATUBHBIMU MaTepUaTaMu).

yueOHass ayautopus No7.231 yueOHbIE KOpmyc 7 i NPOBEICHUS
71a00paTOpHBIX 3aHATUN (J1TabopaTopHOE O0OpyHOBaHWE: CYHIWIbHBIN mkad B-151,
noterometrp KCII-1, tpancopmatop PHO-250, mmmusonstmetp [1-4500, Bech
AJIB-200, mydenbnas neur CHOJI 1,6 25/ 11-43, BakyyMHBIA CYIIWIbHBINA IIKad
CHBC; mynbrumenuitHoe o0opymoBaHue: HOyTOYK, OmnepanuoHHas cucrema Linux
Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), MyIbTUMEIUIAHBINA IPOESKTOP, IKPaH;
crenuaiu3upoBaHHas MeOenb: J0CKa ayAuTOpHas, MapThl, IUIAHIIETHI C
WITIOCTPATUBHBIMHU MaTepUaiaMu).

7.3 CamocTosiTeJIbHAs padoTa:

NOMEUIEHHU ISl CAMOCTOATENIBHOW pabOThl C BO3MOKHOCTBIO MOJKIIOYEHUS K
cetu "HMHTepHer" u oOecreyeHHWeM JA0CTyla B AJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO0 Cpely OpraHu3alliy: YUTalbHBIE 3aibl, y4yeOHble Kopryca 2, 3
(KoMmmbroTepHass TEXHMKa C BO3MOYKHOCTHIO MOJAKIIOUEHUs K ceTtu «HTepHeT» u
o0eCIeueHHEM JIOCTYIAa B JIEKTPOHHYIO UHGOPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely
(BUOC HNOHHTY) u snektponHo-6ubnuoreunywo cucremy (OBC IPRbooks), a
TaKK€ BO3MOKHOCTHIO MHIUBUIYAIBHOTO HEOTPAHUYEHHOTO JTIOCTyMa 00yUYaroIINXCsl
B OBC u OUOC nocpencrBom Wi-Fi ¢ mepcoHanbHbIX MOOMIBHBIX ycTpoiicTB. OC -
Microsoft Windows 7, OpenOffice 2.0.3 — oomiecteennas sunensus MPL 2.0/ Grub
loader for ALT Linux - smuuensus GNU LGPL v3/ Mozilla Firefox - nuiensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
mnen3ud GNU GPL.



6 YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHbI

Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:

6. Meroauueckue yKazaHUsi [JIi CaMOCTOSITENILHOW pabOThl MO JUCUUILIINHE
"Xumuueckass TexHoioruss HedTH M raza" [DIEKTpoHHBIA pecypc| : s
oOyuaroruxcst 1o HampaieHuto 18.03.01 "Xumudeckas TeXHOJOTHA" BCEX
dopm obyuenus / TOYBIIO "JOHHTY", Ka¢d. xum. TexHOIOTMM TOIUIMBA ;
coct. U. I'. emosemn. - 249 K6. - Jlonenk : 'OYBIIO "JOHHTVY", 2022. - 1
daii. - Cucrem. TpeOOBaHUS: Acrobat
Reader. http://ed.donntu.ru/books/22/m7847.pdf

7. Metoaudeckue yKa3aHWS [UJI  BBIMOJHEHUS J1a00paTOpHBIX pabOT 1O
JTUCIUIUIMHE "XHUMHUYECKash TEXHOJIOTUs HeTH U raza" [DIeKTpOHHBINH pecypc] :
I oOydaromuxcsi 1o HampaiieHuto moarotoBkd 18.03.01 "Xwumuueckas
TEXHOJOTusA", npoduito "Xumuyeckas TEXHOJIOT U IIPUPOIHBIX
sHeproHocureneil" Bcex gopm obOyuenus. U. 1 / TOYBIIO "JOHHTVY", Kadp.
XUM. TexXHojioruu tomuBa ; cocT. M. I'. [emosem. - 582 K6. - [owenk :
'OYBIIO "JOHHTVY", 2022. - 1 ¢aiin. - CucreM. tpeboBanusi: Acrobat
Reader. http://ed.donntu.ru/books/22/m7857.pdf

8. Meroaudeckue yKa3aHWsS IS BBINIOJHCHUS WHIWBUIYATBbHBIX 3aJaHUd U
KOHTPOJIbHBIX pa0OT Mo AUCHUILUIMHE "XUMUYecKas TEXHOJOrus HepTH U raza"
[DneKTpoHHBIN pecypce] : s 00ydaronIuXcsi IO HaIMpaBJICHUIO IMOJTOTOBKHU
18.03.01 "Xwumnueckas texHosorus" mnpodpuao "XuMHUecKas TEXHOJIOTHS
HHEPrOHACHIIIEHHBIX MaTepuanoB U uznenuil" Bcex ¢opm obyuenusa / TOYBIIO
"IOHHTY", Kad. xum. TexHosioruu torusa ; coct. W. I'. Jlenosen. - 243 K6. -
Houenx : 'OYBIIO "JOHHTVY", 2022. - 1 d¢aiin. - CucreM. TpeGoBaHUS:
Acrobat Reader. http://ed.donntu.ru/books/22/m7858.pdf

JJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCypPChI
SBC JOHHTY - http://donntu.org/library

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

1. JlekKuMOHHDBIE 3aHATHSA:
— ayAuTOpHSs, OCHAIIICHHAS MPE3CHTAIMOHHON TEXHUKOU
(IpoeKTop, FKpaH, HOYTOYK),
— KOMIUIEKT 3JICKTPOHHBIX MTPE3CHTAIINI/CIaiI0B,
2. JlabopaTopHble padoThI:
naboparopus 7.219 , ocHanieHHas

— YCTaHOBKOW JIJIsl OTIPEICTICHUS MEPKANITAHOBOM cepbl B OeH3MHE (TIOTEHIINO
METPUYECKUN METOI),
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YCTaHOBKOM ISl OPEAETICHUS MOAHBIX YUCET U COAEPKAHUE
HEMNpeneNbHbIX YIIIEBOJOPOAOB B OCH3MHE,

YCTaHOBKOM JJIs ompeziesieHus: (pakimOHHOTO COCTaBa OeH3UHA,

YCTAaHOBKOMH JIJIsI ONIPEICIICHUS COJICpKaHUsI CBHUHIIA, (TETPAd3TUICBHUHIIA) B
OeH3uHe,

YCTaHOBKOU JJI OnpenesieHus oomel cepbl B HepTH (YCKOPEHHBIA METO),

YCTaHOBKOM JJISl ONIPEEIICHUS] CMOJIMCTO-ac(albTeHOBBIX BEILIECTB B
ouryme,

YCTAaHOBKOM /JIs1 ONpe/IeTICHUsT MOJIEKYJISIPHOM Macchl HE(TEPOIYKTa,
YCTaHOBKOM JJIsl OTIpeIeNICHUs TUIOTHOCTU HEPTEMPOAYKTa,
YCTaHOBKOM JJIs1 ONpeIeTICHUs TOKa3aTelis MPeIoMIIeHus,

YCTaHOBKOM JJI ONIPEIESICHUs] aHUJIMHOBOM TOYKH,

YCTAHOBKOM JIJIs ONPEJETICHUS TEMIIEpATyphl KaruienaaeHus,
YCTaHOBKOM /111 pa3rOHKU O€H3UHA.



