MUWHUCTEPCTBO HAYKHA M BBICILIET'O OBPA3OBAHNS
POCCHUVCKOU OEJEPAIINN

dezepaabHOE roCy1apCTBEHHOE GI0/IKETHOE 00pa30BaTe/IbHOE YUPEKACHHE
BhICIIEro 00pa3oBaHUs
«MarHHTOropCKUii roCy 1apCTBEHHBIN TEXHUIECKHI YHHUBEPCHTET HM. I".1. Hocosa»

VTBEPXJIAIO

Jupexrop MMMuM
~ A.C. CaBuHOB

03.03.2021 .

PABOYAS IIPOI'PAMMA JUCHUTIIMHBI (MOLYJIS)

YYEBHO-UCC/IEJOBATE/IBCKAA PABOTA CTY/JEHTA

HarpasJieHue n0AroTOBKH (CHIEHHATbHOCTD)
18.03.01 XumMuueckast TEXHOJIOTHs

HarnpapieHHOCTD (mpoQHIIb/ClIeHaIi3alus) IporpamMmbl
XuMuuecKas TeXHOJIOIHsl IPUPO/IHBIX SHEPrOHOCHTENEH | YTIICPOIHBIX MATEPHATIOB,

VpoBeHb BbiCLLIEro 00pa3oBanus - GakanaBpuar

®opma 00ydeHuUs
3a04Hast

WUuctutyt/ pakysnbrer  VIHCTHTYT MeTalypriH, MalliHOCTPOCHHS U MarepranoodpaboTKu
Kadenpa MeTastypruy ¥ XHMHYECKHX TEXHOJIOTUH

Kype o

MaruuToropck
2021 rox



PaGouas nporpamma cocrasiexa Ha ocHope ®I'OC BO - 6akanaBpuaT IO HANpPaBIEHHIO
noarotosku 18.03.01 Xumuueckas Texnosorus (npukas Muno6puayku Poceun ot 07.08.2020 r.
Ne 922)

PaGouasi mporpaMMa paccMOTpeHa i 0f00peHa Ha 3acefanuu kadeapbl Meranypruu u
XUMHYECKHX TEeXHOJIOTHH
10.02.2021, npotokon Ne 5
3aB. xadenpoii A.C. XapueHko

PaGouas nporpamma oo6pena metoiyeckoii komuccneit UMMuM
03.03.2021 r. mpotoxon Ne 4 - e

Tpecenarers — ('A.C. CaBunoB

PaGouas nporpaMma cocTaBJICHa:

nouenT kapenpsl MuXT, v y
KaHJ. TeXH. HayK ( / H.}O.CeunuxoBa

Penensenr:
3a. kapeapoii [IOubX, A
KaH/l. TeXH. HayK s < — AJO. IlepsaTunckuii




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTauryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XAHMUYECKUX TEXHOJIOTHI

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuy Kapeapsl MeTauryprui i XAMHUYECKHX TEXHOJIOTUN

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kadeapbl MeTauTypriui i XUMHUYIEeCKHX TEeXHOJIOTHUH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)
VYyactue B paboTax 1Mo COCTaBICHUIO HAYYHBIX OTUETOB MO BHIMOTHEHHOMY 33JJaHUIO U BO
BHEJIPEHUH PE3yJIbTATOB UCCIEIOBAaHUHN B Pa3pabOTOK B XUMHUYECKON MPOMBIIIIJIEHHOCTH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JuctunauHa YuyeOHo-ucche0BaTeNIbcKas paboTa CTyICHTa BXOAHWT B YacTh y4eOHOTO
wiaHa QopMHUPYeMyl0 y4YaCTHHKaMU 00Opa3oBaTelbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
cOpPMHUPOBAHHBIE B PE3YJILTATE U3YUCHHS TUCHMIUINH/ IPAKTHK:

duznyeckass XUMHUS

dusnka

OO01mas 1 HeOpraHUYECKask XUMUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

[ToaroroBka k caaue u ca4ya rocy1apCTBEHHOTO HK3aMeHa

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHu sl

B pesynbraTre oCcBOEHUs MUCHUILTUHBI (MOIyIsA) «Y4eOHO-UcCcenoBarenbekas pabora
CTY/ICHTA» 00YYaIOIIUICS JTOJDKSH 00JIaaTh CICIYOIUMHI KOMITICTCHIHSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[TK-5 CriocoOeH BBITIONHATE HAyYHO-UCCIICIOBATEIILCKHIE 3a/1a49H B 00J1aCTH TPO(HEeCCHOHATTLHOM
JEATEIbHOCTH

[IK-5.1 Pemaer HayuHO-HWCClieIOBaTEeNbCKHE 3a7aud B OOJACTH XHUMHUYECKOU
TEXHOJIOTHHU




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIHHUIINHBI (MOTYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM
qHCIe:
— KOHTaKTHas pabora — 16,1 akas. 4acos:
—ayauTopHas — 16 aka. 4acos;
— aeayautopHas — 0,1 akan. yacos
— camocTosTeabHas padboTa — 88 akajl. yacos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCcTaIiy - 3a4€T

AynutopHas 3 =
S e
KOHTaKTHasl paboTa o 3 ®dopma TeKyIero
Pasnen/ Tema 3 (B akan. uacax) & E‘ Brn KOHTDOIIA Kon
> & ©| caMOCTOSATENbHOU | yCIEeBaeMOCTH U
JUCIIUATUTAHBI & =~ . | xommereHun
g £ paboThI MIPOMEKYTOYHOM
nab. | mpakt. | = 3 aTTecta
Jlek. =] 1107071
3aH. 3aH. | O &
1. Pazmen 1
11 TeopeTruueckue
OCHOBBI 5 15 | 6u6 p§6:Ta(bCHq YCTHBIN OTIPOC, TK-5.1
HCCIIeI0OBATENBCKOM Jorpaguiec TECT '
eATEIBHOCTH s KUM MaTepuaiaMu
Hroro no pazneny 15
2. Pasnen 2
IToaroroBka k
nabopatopHo-
MPaKTHYICCKOMY JlaGopartopHast
2.1 Paspaborka IuIaHa u
. aMfl’w o eneomuma | 8 2/11 10 | samstumio Nel,2, | pa6ora Nel, 2, TK-5.1
porp P pabora ¢ YCTHBIH OTIPOC
6ubnmuorpaduuec
KHM MaTepuallaMu
HWroro no pazgeny 2/11 10
3. Pazmen 3
31 Wsvaenne u BrinonHenue k
' i 1mabopaToOpHBIX
03HAKOMIIEHHE c aGor No1.2 JlaGopatopHast
METOAMKaMHU TpoBeneHHs| 5 2/11 3,9 p a60Ta_1 c, ’ pabora Nel, 2, TIK-5.1
SKCIICpUMEHTAa U BBIOOD P YCTHBIN OMPOC
METOIKI oubnuorpagpuiec
KUM MaTepuaiaMu
Hroro no pazaeny 2/11 39
4. Paznen 4
Brimonnenue
JTabOpaTOPHBIX
4.1 CrannapTHbie a6gT No% 5 JlaGoparopHast
HUCIIBITAHUS HCXOIHBIX| 5 2/11 7,1 P pa60T2_1(; ’ pabota Nel, 2, TIK-5.1
MaTepuasIoB CTHBIN OTIpOC
P oubnuorpagpuiec y P
KUM MaTepuanaMu
Wroro no paspeny 2/11 7,1




5. Pasgen 5

Brinonnenue k

5.1 [IpoBeneHue
1a00PaTOPHBIX
MPE/IBAPUTEIBHBIX OIBITOB aGor No1.2 JlaGopaTopHast
U aHalu3  TOJIy4yaeMbIX 2/11 2 P 360T2_1 c’ ’ pabota Nel, 2, TIK-5.1
pe3ynpTaToB B XOze 6H6§Hor adpiacc YCTHBIi OIIpoC
9KCIIEPUMEHTA P
KAM MaTepuanaMu
HUroro no pazaeny 2/11 2
6. Paznen 6
O6paboTka
6.1 BrIOOp, MOATOTOBKA pe3yabTaTOB
MaTepHajoB W TPHOOPOB, 11ab0paTOPHBIX JlaGoparopHast
KOMIIOHOBKAa U IIpOBEpKa 6/1,41 20 pabor Nel,2, pabora No2, TIK-5.1
YCTaHOBKH;  BBINIOJHEHHE pabora ¢ YCTHBIH OIIpoc
HKCIIEPUMEHTOB o6ubnuorpagpuiec
KUM MaTepuajaMu
Wroro no pazneny 6/1,41 20
7. Paznen 7
AHanus
7.1 OOpaboTka KOHEYHBIX PE3YIIbTATOR
C3VIBTATOB 1 HX AHANHS 1 11a00paTOPHBIX JlaGoparopHas
pesy 211 30 | pa6or Nel 2, pabota Nel, 2, TK-5.1
BHEJPEHNE  PE3yJIbTATOB .
- pabora c YCTHBIH OIIPOC
oubnuorpagpuiec
KHAM MaTepuanaMu
HWroro no pazneny 2/11 30
Hroro 3a cemectp 16/6,41 88 3a4éT
Hroro no aucnumninuae 16/6.4 88 3a4er

)4




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpazoBarenbHbIe TEXHOJIOTUH — 3TO LIEJIOCTHAsE MOJENIb 00pa30BaTeNIbHOIO IpoLecca,
CHUCTEMHO OIIpelelsonas CTPYKTYpy M COAEp)KaHUE JesITeIbHOCTH O0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTesis W CTYAEHTa), MMEMOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPaBKOM HAa  HMHAMBUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKHU 00pa30BaTEIbLHOIO
pouecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOAUMOCTh 00pa30BaTEIbHOIO MpOIEcca BHE 3aBUCMMOCTU OT MAacTepCcTBa
IpenoaaBaTes;

— OIITUMAJILHOCTB 3aTPAYNBAEMBIX PECYPCOB U YCUIIMIA.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

Tpaguionnsle oOpa3oBaTelbHbIE TEXHOJOTUU OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTeNLHOTO  IpOLIECCa, MPEANOJAraroulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

JIaGoparopHas paboTa — opranu3anus yu4eOHoi paboThl ¢ peallbHBIMUA MaTepHaIbHBIMH U
MH(OPMALIMOHHBIMU O0OBEKTaMM, SKCIEpUMEHTalbHasg padoTa C aHAJIOrOBBIMH MOJAEISIMU
peabHBIX OObEKTOB.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. PoikkoB, M.b. OCHOBBI Hay4YHBIX MCCIIEIOBAaHUM M M300peTaTenabcTBa [DIEKTPOHHBIN
pecypc]: Yuebnoe mocobue mist Byzos / U.b. PeokkoB. 1-e u3a. — Cno.: Jlans, 2012, — 224 —
Pexum nmocryma: http://e.lanbook.com/books/element.php?pll_id=2775. — 3arn. ¢ skpana. —
ISBN 978-5-8114-1264-8.

2. Xpomarorpaduyeckuid aHamu3 . ydeOHoe mocobme / E. C. Maxorkuna, H. IO.
CeeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true. - MakpooObekT. - Tekct : anekrponnsiid. - ISBN 978-5-9967-0967-0.
- CBenenus qoctymnHbl Takke Ha CD-ROM.

0) lonmotHuTeIBHASI TUTEPaTypa:


http://e.lanbook.com/books/element.php?pl1_id=2775
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true

1. Py6un, I'. I1I. ITnanupoBanue sxcnepumenTa : yueonoe mocoodwue / I'. 111. Pyoun, E. T.
Kacatkuna, 1. A. Muxaitnosckuii ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekTpoH. omT.
JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135
025/3040.pdf&view=true. - MakpooObekT. - TekcT : 3ICKTPOHHBIH. - CBEAEHUSA TOCTYITHBI
takke Ha CD-ROM.

3. CseunukoBa, H. H0. Xumuueckass TeXHOJOTHs TOIUIMBA [DIEKTPOHHBIN pecypc] :
yuebHo-MeTouueckoe nmocobue / H. FO. Ceunukosa, C. B. IOnuna, T. I'. Bogomyk ; MI'TY. -
Marnutoropck : MI'TY, 2018. - 1 snekrpon. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true - MakpooObekT. - TekcT : 3aeKTpOHHBIH. - CBEACHHS TOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. Xpomatorpaduyeckuii ananu3 . yuebnoe mocodbue / E. C. Maxorkuna, H. FO.
CeeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true . - MakpooObekT. - Tekcr : anekTpoHHbIid. - ISBN 978-5-9967-0967-0. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Ileryxos, B. H. OueHka 3KCIuTyaTalldOHHBIX CBOMCTB TOBAPHBIX TU3EJIbHBIX TOIUIHB |
yuebHoe mocodue / B. H. ITeryxos, H. FO. Cseunukosa ; MI'TVY. - Maraurtoropck : MI'TY, 2015.
- 50 C. : HIL., TaoII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120
729/1142.pdf&view=true . - MakpooOBeKT. - TEKCT : 3JIeKTPOHHBIH. - IMeeTcs neuaTHbIi aHAJIOT.

3. CeeunmukoBa, H. 10. Xumudeckass TeXHOJOTHs TOIUMBA [DIEKTPOHHBIN pecypc] :
yuebHOo-MeTorueckoe mocobue / H. FO. Ceunnkosa, C. B. FOquna, T. I'. Bonomyk ; MI'TV. -
Maruutoropck : MI'TY, 2018. - 1 snekrpon. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true - MakpooObeKkT. - TekcT : 3yIeKTpOHHBIA. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk IeHCTBYS JIUIICH3UH
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoHO
Professional
7Zip cB0OO0HO pacrpocTtpansemoe [10 OCCCPOUHO
FAR Manager cB000JIHO pactpoctpansemoe 10 0ECCPOYHO



https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchlIKa
DnexkTpoHHas 0aza nmepuoauvecKkux m3ganuii East View
Information Services, OO0 «MIBUCy
HanmonannHas nH(OPMAMOHHO-aHATUTHIECCKAS URL:
cucteMa — Pocculickuii MHACKC HAyYHOTO ITUTUPOBAHMS :
(PMHII)

ITouckosas cucrema Akagemus Google (Google Scholar) JURL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

WNudopmannonnas cucrema - EnuHoe OKHO AocTyma K

URL: http://window.edu.ru/
HHGOOPMAIMOHHEIM PECYpPCaM

denepanbHOE rocyIapCTBEHHOE OromKeTHOE
yupexaenue «DenepanbHbiil vHCTHTYT npoMsiiuiennoi|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH

9 MaTepHaILHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. VYuebnuas ayauTopusi i TNpoBeAcHUs JabopaTOpHBIX 3aHATUH <«JlabopaTopus
XUMHUYECKON TEXHOJIOTUH TOIIJIMBA» OCHAILEHA JIAOOPATOPHBIM 000PY10BaHUEM:

KoJ0oHarpeBaTesld  JJEKTPUUECKHUE,  XOJOAWIbHUKH,  TEPMOMETpbI,  IUIMTKH
3JIEKTPUUECKHUE, CYIINIbHBIN HIKad, HA0Op apeoMeTPOB, YCTAHOBKH Ul OIPEIETICHHs BA3KOCTH
HEPTENPOAYKTOB,  TEMIEPAaTypbl  BCOBINIKM  HEPTENPOAYKTOB,  (ppaKIMOHUPOBAHHUS
HeQTenpoayKkToB, NoiaykokcoBaHus TI'M, razoBoro aHanusa.; aHAJIUTUYECKHE DJICKTPOHHBIE
BECBI, THTPUMETPUYECKUE YCTAHOBKH

«JIabopaTopus HEPTETPOAYKTOBY:

CepruunupoBaHHbIe YCTAHOBKU JUIsl OIpeneseHus, koddduuuenra GuibTpyeMocTH,
UCTIBITAHUS TOBAPHOM MPOIYKIIMU HAa MEIHOW IUIACTUHKE, ONpeaeaeHus (ppaKIMOHHOIO COCTaBa,
XpoMaTorpauueckoro onpeneneHust 0eH30ia, ONpeesieHus OKTAaHOBOTO YHUCIIA, ONPEIEICHUS
LIETaHOBOI'0 YKCIIa, onpeiesieHus 1iBeTa Ha konopumerpe LIHT B 1aGoparopuu HeQTENPOyKTOB

2. YueOHast ayAuTOpUs Ui TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEpHOM TexHukou ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAaHHON MeOebIo.

3. [loMenienue a1t CaMOCTOSATETHPHON paOOThI OCHAIIICHO:

- KOMIIbIOTepHOI TexHuKol ¢ makerom MS Office, ¢ noakmrouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA;

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

4. TlomemeHnue [uisi XpaHEHHs] M NPOPUIAKTUYECKOTO OOCITYKUBAaHUS y4yeOHOIO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamMu sl XpaHEHUs] y4eOHO-MEeTOINYECKON JOKYMEHTAIIMM U MaTEPUAJIOB.



[Tpunoxenue 1
6 YueOHO-MeTOAHYECKOe o0ecneyeHrne CAaMOCTOSTEIbHOI PadoThl 00y4a0IMXCS

JlaGopaTopHbie padoThI

JlaboparopHuas pabota Nel UccnenoBanue duotamuu yriei

Jlaboparopnas pabota Ne2 OrmpeneneHue coaepKaHusl JIErKUX yrieBoJ0pOI0B
Xpomarorpauyeckium METOOM.

Hpumep UHaUBUAYAIBHBIX 32JaHUI

1. Omnpenenenue conuepkKaHHs JIETKUX YTJIEBOJOPOIOB XPOMATOTpapUUECKUM METOJOM B
0TX0Jax HeTeXuMuu.
2. OmnpeneneHue COAEp)KaHUS JIETKUX YIIIEBOJOPOJOB XpOMATOrpauuecKuM METOJOM B
0TX0J]aX KOKCOXMMUHU.
3. HccnenoBanue BIMSIHHUS TPYNIIOBOTO XMMHUYECKOTO COCTaBa PEAareHTOB Ha IMOBBIIICHHE
s dexTrBHOCTH (hIOTAIUH YTIIEH.
4. HccnenoBanue ajcOpOIMOHHBIX CBOMCTB YrOJbHON MOBEPXHOCTH XPOMATOTpaPHIECKUM
METOOM.
Tecr
1.Kakoe BbIpaxkeHHE OIpeeisieT cpeiHeapu(PMeTHUECKoe 3HaUeHUE CIIy4aiHOM BeTMYUHbI?

— n X.N. - N X.N.
1.x=> ‘1L 2.x=>» L.
Zl: o T m(x)
— n — n X.N.
X = 21 4. x=y —
1 1 N

2. Kakue BBIPpAXKCHUS ONPCACTAOT MATCMATHIYCCKOC OKUIAHUC CHy‘I&ﬁHOFO CcOOBITHS?

LmX) =Y uP;  2.m(x)=Y0oPR;

3.m(x) :Zn:xiPi; 4. m(x) :TP(x)dx

3. KaKOMy 3aKOHY paclpCACIICHUA COOTBETCTBYCT NAHHOC BLIpa)KeHI/Ie?

{[xmw]ﬂ
2
e 20

=

4. KaKOMy 3aKOHY pacnpeneneﬁm COOTBETCTBYIOT JaHHBIC 3aBUCUMOCTH?

i i

{ v
5. Kakomy 3aK0Hy pacnpeneneHI/m COOTBETCTBYIOT JJAHHBIE 3aBUCUMOCTHU?

p(x) Xm-f
03
e
92
Yz s
e
|
[ 5 ik 5 X
6. Kakomy 3aKkOHY pacrpeeneHusi COOTBETCTBYIOT JaHHOE BbIpaXKeHUe?




X 2
P)="em= () e
X! X!

7. VYkaxuTe NpaBWIbHYIO (GOpMYNy anmpoOKCHUMAlUU MPEICTaBICHHON SKCIEpUMEHTAIBHOM
3aBUCUMOCTH

y = ax’
=Iga+bxlge; 2.Y =lga+bX; 3.Y =lg X +Dbxlge;
4.Y =ae™; 5.Y =lga+bxlgc; 6.Y =1/(a+bX);

8. Ykaxure NpaBWIbHYIO (GOpMYTy anmpoOKCHUMAalMU MPEICTaBICHHON SKCIIEPUMEHTAIBHOM
3aBUCUMOCTHU

y:aebx
=Ilg X +bxlge; 2.Y =lga+DbX; 3.Y =lga+bxlge;
4.y =c+aX; 5.Y =lga+bxlgc; 6.Y =1/(a+bX);

Bomnpocs! K 3a4eTy 10 JMCHUIINHE
1. Pons YUPC B npodeccroHanbHOM 1eATeIbHOCTH.

Hayka m ee pomp B coBpemeHHoM oOmectBe. Hayka - kak cdepa wucciemoBaTelbCKoit
NEeSITETbHOCTH.

2. Opranu3anusi Hay9HO- UCCIIEIOBATEIbCKON paboThI B Byse.

3. lenu u 3a1aun HAY4YHBIX UCCIIEIOBAHUI. MeTOI0NIOTUS HAYYHOTO MO3HAHMS.

4. Kﬂaccn(bmcaum{ Hay4YHBbIX I/ICCJIeI[OBaHI/If/'I 10 CTCIICHU CJIOXHOCTH, IIO BHAAM CBA3HU C
OO0IIECTBEHHBIM IPOU3BOACTBOM, [0 UCTOYHHKAM (PMHAHCHPOBAHHUS.

5. Dranbl Hay4YHO-UCCIIE10BATENbCKOW PabOTHI.

6. 6.Kakue BeIpaXeHUS UCTIONB3YIOTCS JUIS ONIPEICTICHUS IPyOBIX OIIMOOK U3MEPEHHA?

1.4 = —_; 2., = —_;
b n-1 b n-1
o H
n n
Xax — X Xmin — X
3 ﬂ — max ; 4 ﬂ — min ;
’ n-1 ’ n-1
Myl — o
n n
7. Yto onpenensieT JaHHOE BbIpakeHue?
max D,

kKP = m
2.0,
1
8. KaKI/Ie BBIpa)KeHI/IH I/ICHOHB?)yeTCﬂ IJ1s1 OI€HKHN BOCHpOH?»BOI[I/IMOCTI/I pe3yJ'IBTaTOB H3MepeHHfI?
Lk 2K 2K <K

KT’

3. kKP SOcrs 3. kKP 2 0¢rs
9. Kakoe BbIpaxkeHH€e ONpeIeiieT BEPOATHOCTh CIy4yailHOro COOBITHS?
1P =20 2P =N,
3.P(x) = I\I(X); 4.P(x) = I\I(X);
N m(x)
10. Kakoe BbIpa)keHHE ONpeIeNsieT YaCTOTy CIIy4aifHOTO COOBITUS?
X n(x
1. y(x )_Q, 2.(x )_Q
n(x D(x
3.y(x) = "X ( ). 45(x) = ( ).

m(x)’ n(x) ’

11 ®u3nveckuii 1 XUMUYECKUH SKCIIEPUMEHT, METOIbl 00pa0OTKH, OIIEHKY IMOTPEITHOCTH.



12.MeTopl MaTEMaTUYECKOTO aHAJIN3a U MOJEIUPOBAHUS,
13.MeToasl TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO MCCIIEN0BAHUS

14.CocraBnenue nporpaMMbl UCCIIETOBAHUS

15.Metposnorndyeckoe odbecreueHne IKCIepUuMEHTa

16.06paboTka pe3yabTaTOB IKCIIEPUMEHTA

17.Ananu3 pe3ynbTaToB 3KCIEPUMEHTA

18.Coneprxanne HAy4YHO-HCCIE0BATENbCKOTO OTYETA

19. [loaroroBka u npoBeneHUe Ta00PaTOPHBIX UCCIIETOBAHHMA.

20.ITouck, HakoruIeHHE U 00pabOTKa HAyYHOH WH(OPMAITUH.

21. Ponb u3MepeHuii B TEXHOJIOTHUECKUX HcclieqoBaHuAX. CTaTUCTUYECKU aHAIu3 pe3yIbTaToOB
JKCIIEPUMEHTA.

22. IlpoBepka BOCHPOM3BOJUMOCTU  OIBITOB.



[Tpunoxenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl POBEACHHUS IPOMEKYTOYHOM aTTeCTAlluH

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeCTBA JI IPOBeAeHU s
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

O1eHOYHEIE Cpe€acTBa

[TK-5 CriocoGeH BBITIONHSATH HAYYHO-HCCIIEI0BATEBCKUE 3a/1a49H B 00J1acTH MPodeccnoHaIbHON

JIEeATEITbHOCTH

I1K-5.1 Pemaer Bomnpocel k 3a4eTy 0 JMCUMIIIHHE
Hay4YHO-UcciegoBaTenabckue | 1.Ponb YUPC B npodeccuoHaTbHON
3a/1a4u B 00J1acTH | A€ATEIbHOCTH.

XMMHYECKOH TEXHOJIOTHH

Hayka u ee poib B coBpeMenHOM oOmiecte. Hayka
- Kak cepa ucciaeaoBaTesIbCKOM IS TEIIbHOCTH.

2. Opranuzanusi Hay4dHO- HCCIIEIOBATENBCKON
pabotsl B By3e.

3. Lenmu w 3agaud HAYYHBIX HCCIEIOBAHUM.
MeTo1010rHsl HAYYHOTO TO3HAHUS.

4. Knaccudukanus Hay4dHbIX HCCIIETOBAHHUM I10
CTEIICHH CJIOKHOCTH, II0 BHJAM CBSI3H C
OOIIIECTBEHHBIM TPOU3BOJICTBOM, IO MCTOYHHUKAM
(buHaHCHPOBAHMUSL.

5. DTanbl HayYHO-UCCIIEI0BATENbCKON PabOTHI.
6.Kakue  BbIpaKEHUSI  UCIHOJB3YIOTCA  JUIS
orpeaeNneHus TPyObIX OMUOO0K U3MEpEHU?

X o —X X . —X
1. ﬂl — max , 2 181 — min ,
/n—l fn—l
o,|— M —
n n
X . —X X . —X
3. ﬁz — max ’ 4 ﬂz — min ’
n-1 n-1
#ﬁ“* 0“‘4*
n n

7. Yo onpenensieT JaHHOE BbIpaxeHue?
max D
—t
2D
1
8. Kakue BbIpa)k€HHs HCIIOJIB3YETCS I OLEHKU

BOCITPOM3BOJUMOCTH PE3YyJIbTaTOB U3MEPEHUN?
1.k, >k 2.kp <Kk

KP — KT; KP — KT;
3. Kyp <0crs 3.Kip 2007

Kip =

9. Kakoe BbIpakeHUE ONPENEISAET BEPOSTHOCTH
CITy4aitHOTO COOBITHS?

1. P(x):¥; 2. P(x):g;
3.P(x)= N[E]X); 4.P(x) = :E;())

10. Kakoe BbIpaX€HHE ONpPEIEISIET YacTOTy
CITy4aifHOTO COOBITHS?




CrpyKTypHBIiI
JIEMEHT

KOMIICTCHII N

[Inanupyemsble pe3ysbTaThl

O1LeHOYHEIE CPENCTBA
0o0y4eHus pea

LY(x) = ”(X) 2.y(x) = ”(X)
n(X) 4 _(X) _ D(X) .

3. = : =—=;
Y=yt Y=g

3ajaHue Ha pellleHHe 3124 U3

npodeccuoHaJIbHOM 00J1aCTH:

Onpenenuts coepikaHue JIETKUX YTIIEBOJI0POIOB

B HEPTENPOIYKTaX XpoMaTorpahuyecKkum

METOJIOM

(;maboparopnas padora Ne2)

6) HOpﬂ)IOK NMpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OIlCHUBaAHUA:

[IpomexxyrouHass arrectanuus IO JAWCHUIUIMHE BKJIIOYACT TEOPETHUYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHUS OOY4YaIOIMMUCS 3HAHUM, U MPAKTUYECKUE 3aJaHus,
BBISBJIAIOLINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUHN U BIaJIeHUH, IPOBOAUTCS B (hopme 3adera u
3aIUTHI Ta0OPAaTOPHBIX PAdOT M OTYETA IO IJIAHWPOBAHUIO U OPTaHU3AIIUH SKCIIEPUMEHTA.

[TpomeskyTouHas arTecTanus IO AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHBb YCBOCHUS O0YJAIOIIUMHUCS 3HAHUH, U TIPAaKTUYECKUE 3a/1aHus,
BBISBJIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHMI U BIIaJIeHUH, TPOBOAUTCS B (hopme:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJIHEHUS M 3aLIUThl MHUBHIyalbHON paboThI;

-3a4era;

Beinonnenne nabopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPHSX JJIs IPOBEICHUS
71ab0paToOpHBIX paboT MO AUCLUHUIUIMHE [0/ PYKOBOACTBOM IpernojaBaTelis, pacyeT U MOAr0TOBKa
K c1a4e JabopaTopHOil pabOThI OCYLIECTBIsETCS 00yUYarOIIUMCS CAaMOCTOSITENBHO.

Kpurepuu onenuBanust 1a00paTOPHBIX PadOT: «3aYTEHO», «He 3aUYTEHO».
Kpurepun onieHuBaHMs MHAWBUYAIBHON pabOThI: «3a4TEHO», «HE 3aYTEHO.
IToxa3aTeu U KPUTEPUHU OLIEHUBAHUS 3a4eTAa:

— OHLCHKY «3a4YTC€HO0» CTYACHT II0JIYy4a€T, €CJIM MOXKET IMOKa3aTh 3HAHUA Ha YPOBHE
BOCITPOU3BCACHUA U 00BACHEHHUS I/IH(bepMaI_[I/II/I, HWHTCIIICKTYAJIbHBIC HABBIKHM PCHICHUSA ITPOCTBIX
3ala4, MOKCT OaTbhb OLICHKY HpCHHO)I(CHHOﬁ CUTyalllu.

— OICHKY «HE€ 3a4YTEHO0» CTYJACHT IOJY4acT, €CJIM HC MOXKECT IMOKa3aTh 3HAHUA Ha YPOBHE
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(bOpMaI_[I/II/I, HC MOXKCT ITOKAa3aTb HHTCIJICKTYAJIbHBIC HABBIKA
pemICHUA NPOCTHIX 3aJia4, A1aTh OUCHKY HpeI[J'IO)KeHHOI\/II CUTyalluH.




