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Pazgen 1. OBIIASA XAPAKTEPUCTUKA MOIYJIS
«Teopernyeckne H NPAKTHYECKHE OCHOBBI TEXHOJIOTHIA ¢ y4aCTHEM MPHPOAHBIX
JHEeProHocHTeJIeH »

1.1. AHHOTAIMSA COAEPIKAHUS MOLYJIS

Monyne «TeopeTHdeckne M INpakTHYECKHE OCHOBBI TEXHOJOTHH C YYacTHEM
IPUPOJIHBIX 3HEPrOHOCHTENEH» HampaBleH Ha W3y4eHHE COCTaBa, CTPOEHHs, (HU3UKO-
XUMHYECKHX CBOMCTB IPHPOAHBIX 3HEPrOHOCHUTENEH, OCHOB NPOEKTHPOBAHHS TEXHOJIOTHH HX
nepepabOTKH, COCTAaBICHHE HOPMATHBHO-TEXHHYECKOH JIOKYMEHTAIMH 10 KadecTBY,
CTaHJApTH3allMd M CepTUHKAUWM I[PUPOAHBIX 3JHEProHocuTened. Mooy CTaBHT CBOEH
3a/1auell 1aTh CBEJECHHUSA O IMIPOHCXOXKACHHH M CBOMCTBAX IOPIOYMX HCKOIIAEMBIX H 03HAKOMHUTH
CTYJEHTOB C OCHOBHBIMH IPHHIHIIAMH IepepabOTKH TOPIOYHX HCKOIAeMBIX W TEXHOJOTHH
yriaepoaHelx MatepuanoB. Kypc npu3BaH NpOAEMOHCTPHPOBATH EIHHCTBO IIPOLIECCOB
(GopMHpOBaHHUS BBICOKOYTTIEPOAUCTHIX TNl €CTECTBEHHOTO M UCKYCCTBEHHOTO MPOUCXOMKICHHS.

B cocraB MOZyns BKIIOUEHBl YeTHIpe MUCHUIUTUHEL «HopMaTuBHO-TeXHHYECKas
JIOKYMEHTAIH 110 Ka4eCTBY, CTAaHAAPTU3AIMH U CEPTU(PUKAIIMM IPUPOJIHBIX JHEPrOHOCHTENIEH),
«Teoperueckue OCHOBBI XHMHYECKOH TEXHOJOTMM IPUPOJHBIX 3JHEPrOHOCHTENEH U
HAaHOCTPYKTYPHBIX IIONMMEPHBIX MarepuaioBy, «OCHOBBI IPOEKTHPOBAHHS IPeIIIPHSITHIA
npepaboTKH IPUPOIHBIX JHEproHocuteneit», «OCHOBBI TEXHOJIOTHM IUIACTHYECKHX Mace H
HAaHOCTPYKTYPHUPOBAHHBIX MOJIMMEPHBIX MAaTepHalioB»,  COJEep)KaHHE KOTOPHIX II03BOJIHT
CTYZEHTaM M3YYHTh TEOPETHYECKHEe U TEeXHOJOTHYECKHEe acIIeKTHI IPOU3BOACTBA XHUMHYECKOH
MPOIYKIHH.

Monyns QopMupyeT CHOCOOHOCTH pellaTh CTaHJApTHBIE 3adayd NpoQecCHOHATBLHOM
JEATEeNbHOCTH, CBA3aHHbIE C OCHOBHEIMH NPHHIMIIAMH IIepepaboTKH TOPHOYMX HCKOMAEMBIX H
TEXHOJIOTHH YITIEPOIHBIX MaTepHAIIOB.

[Ipu peanu3auuu JUCHMIUIAH MOMIYJS HCIONB3YIOTCS TpPAJUIMOHHAA TEXHOJOTHS
o0yueHus, IpPOEKTHas TEXHOJIOTHs o0yueHus, mpobiemHoe oOyuyeHue, rpynmnosad pabora. B
Ipolecce HM3y4eHHs pas/elioB JUCLHUILIMH aKTUBHO IpUMeHseTcss INpobieMHOe o0ydeHHe,
OCHOBaHHOE Ha pa30ope peaybHBIX TEXHOJIOTMYECKHX IIPOIECCOB M IIOMCKE BAapHAHTOB HX
ONTHMH3AIHH.

1.2. CTpykrypa u 00beM MOAYJI

Obnem y
- ®opma UTOroBoOit
Ne MOIYJisl H BCero TROMEEYTOHRIN
sifir IlepeyeHnn JHCHMIIME MOXYJIA MOTYJIST B aTTeCTAIMH 10
3aYeTHBIX AHCUHHILIMHAM MOAYJIA H

eIHHUIAX H 9acax B LI€JIOM II0 MO/TYJTHO

HopMmaTuBHO-TexHHYecKas
JIOKYMEHTAIIHs [10 KayecTBY,
CTaHJapTH3aLUK U cepTu(UKauu
IPUPOJHEIX SJHEPrOHOCHTENEH

413.e./ 144 gac. 3a4eT

(OCHOBEI TEXHOJIOTHH ILIACTHYECKHX
4 3.e./ 144 yac.

3a4eT
2. Macc ¥ HaHOCTPYKTYPHPOBaHHBIX
MOJHMEPHBIX MAaTEPHAJIOB
b
TeopeTnieckue 0CHOBBI 5 3.e./ 180 yac. JK3aMeH

XHMHYECKOH TEXHOJIOTHH

3. | IPHPOIHBIX SHEPTOHOCHTENEH U
HAHOCTPYKTYPHBIX MOJHMEPHBIX
MaTEepHAIOB




OCHOBBI TPOEKTHPOBAHHS K, Plidaas —
IPEIIPHATHI epepaboTKu ik '
4. | npUpPOMHBIX SHEPTOHOCHTENIEH
HUTOI'O no moxymo: 173../612 wac. He IIpeyCMOTPEHO

1.3. IlociienoBaTeILHOCTH OCBOEHHS MOIYJ/Isl B 00pa30BaTe/IbHOM MporpaMme

Hpepexﬁuanﬂ,l MoayJis TCOPGTHT‘IGCKHC OCHOBBI XMMHYECKOH TEXHOJIOTHH
HOCTpeKBHZHTbI H KOPPE€KBH3HUTHI OKOJIOTHYECKHH KOHTPOJIb H XHMHYECKHH aHaIu3 B
MOAYJIA TEXHHYCCKHX CHCTEMAX

FOC}’I[apCTBeHHaH HTOTOBas aTTECTallHA.

1.4.Pacnpenenenne KoMneTeHIUH 0 JTUCHUIIMHAM MOJY IS, IVIAHUPYeMble
pe3yJbTaThl 00y4eHHus (MHAHKATOPHI) 0 MOXYJIIO

W3yyeHne JUCHMIUIMH MOAYIS IPEeayCcMarpuBaeT (OPMHPOBAHHUE KOMIETCHIHH
IIOCPEICTBOM IOCIIEIOBATEIbHOTO OCBOEHMS pe3ylIbTaroB 0O0ydeHHs Ha OIpeleleHHOM YpOBHE
CIIOKHOCTH COIEPIKaHHUS.

Pesynbrarel 00yueHHs MO AMCHHIUIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHHS, OIBIT H
NpyTHe pes3yabTaTel (COAep)KaTelbHble KOMIIOHEHTBl KOMIETEHIMH), KOTOPBIX ILUIAHHUpYETCS
JNOCTHYh HA OTale M3y4YeHHs JUCUMIUIMHBI MOXYJIA M  KOTOpble JOJDKHBL  OymyT
IPOAEMOHCTPHUPOBAHbI o0y4JaromuMucs " OLICHEHBI Tperno/iaBareyieM o
MHIUKATOpaM/U3MepSIEMBIM KPUTEPUSIM, BKIIOUEHHBIM B (DOPMYIIMPOBKY Pe3yJIbTaTOB 00ydeHHs.

WuaukaTop — 3T0 mpH3HaK / cUrHaN/ MapKep, KOTOPHIH MOKA3bIBaeT, HA KAKOM YpPOBHE
o0yyarouuiicss JOJDKEH OCBOMTH pe3ysbTaThl OOyd4eHHs M HX MpeAbABICHHE IOJDKHO
HOATBEPAUTH (PAaKT OCBOCHHUS IPEAMETHOIO COAEPIKAHMUS JAHHOH TUCIUIIIHHEL

WMuukaTopsl yYHUTHIBAIOTCS INPH BEIOOpE M COCTABICHHWH 3aJaHHl KOHTPOJIBHO-
OLIEHOYHBIX MEPONPHATHI (OLIEHOYHBIX CPEACTB) TeKyIeil 1 IPOMEeKyTOYHOH aTTeCTal[UH.

Ilepevenn
Koa n HaumeHnoBaHne ILnanupyemMblie pe3yJbTaThbl 00y4eHHs
JHCHMILTHH
KOMMNeTEeHIHA (MEAHEKATOPBI)
MOIYJIs
1 2 3
HopmaTuBHo- [1K-4: Cnocoben 3nanns:
TEXHHYECKAA aHAIIM3HPOBATh ® TIOHATHUS, OIPENENICHHS U TEPMUHOJIOIHIO
NOKyMenTamus mo | TEXHHUECKYIO B 00JIaCTM METPOJIOTUH, CTaHAapTH3allu{
JOKYMEHTAITHUIO, U CepTU(HKAIINY;
Ka4uecTBY, o
noa0uparh e TpeOOBaHUS HOPMATHBHOH NOKYMEHTALUH
CTaHIApTH3aLUH U 5
000pyNOBaHHE, T'OTOBHTH K KayecTBY [IOCTYHAIOIIWX YTOIBHBIX
cepTHOHKAEN 3asBKU Ha IIPHOOpETCHHE KOHIIEHTPaTOB, WX [JO3MpPOBAHUIO H
[IPUPOJTHBIX IPOOIIEHUIO B HEJIIX OJTYYEeHHS

4




9HEPrOHOCHUTEIICH

U peMOHT 000pyI0BaHHUS;;

CTaOMIBHBIX ~ CBOMCTB  IIMXTHI  JUIA
KOKCOBaHHS
Ymenus:

® HCIIONB30BATH TEXHHYECKYIO
JIOKYMEHTAITHEO T noabopa

o0Opy/OoBaHMS W TIOJAYH 3asiBKH  Ha
npuoOpeTeHHe U PEMOHT 000PYA0BaHHS;

® pa3pabOTKH TPEATIOKEHHH O IUIaHaM
TEXHUYECKOTO TIEPEBOOPYKEHHS
y4aCTKOB IPHEMKH YTOJIBHBIX
KOHIIEHTPATOB M IIOJATOTOBKH IIHUXTHI JIJIS
KOKCOBAHHS

Hmetb onbiT/BIajeTh:

® oQopMIEHHS YYETHOH H KOHTPOJIbHOH
JOKyMEHTAllMd [0 IPUEMKE YIOJBHBIX
KOHIICHTPaTOB ¥ IOATOTOBKE IIHUXTHI IS
KOKCOBaHHs;

® TOTOBUTH 3asiBKM Ha IPUOOpETEHHE |
PEMOHT 000pyI0BaHHSI. '

TTK-5: Cnocoben
IIPOBOJIUTH AHAJIH3 CHIPHA,
MaTepHAIOB H TOTOBO
IPOIYKIIHH,
OCYIIECTBIIATh OIIEHKY
pe3yIbTaTOB aHATH3a;

3uanus:

e TEXHHYECKOH OOKYMEHTAIlHH UL
IPOBEICHUs aHalli3a CBIPbS, MAaTepHAaJIOB
U TOTOBOH TPOJYKIIMH B COOTBETCTBHH C

TpeOoBaHUAMHU JEHCTBYIOIIUX
HOPMATHBHBIX JJOKYMEHTOB.

VYmenus:

® [IPUMEHATH HOPMATHBHBIE TOKyMEHTALHMIO
Opd  pa3IMYHBIX BHAAX H3MEpEHHH,
CTaHJapTH3AIHH H cepTH(hHKAITHH
TIPOJIY KIUH;

Hmers onbIT/BIagETD:
e IpaBUIaMH aTTeCTallM¥ CHCTEM KadecTBa
U TIPOM3BOJCTBA MO CEPTHHHIHPOBAHHOH

MTPOAYKIIHA H IeSTETLHOCTH
aKKpeIMTOBaHHBIX OpraHoB o
cepTadUKaLUU

ITK-8: Cnocoben | 3nanus:

OCYIIECTBHTh paboThl IO
XUMHYECKOMY  aHAJIH3Y
BOIBI B cucTeMax
BOJOCHA0XKEHHU,
BOJIOOTBEACHUS,
TEIUTOCHAOKEHHS.

e HOPMAaTHBHO-TEXHHYECKOH NOKYMEHTALUH
[0 XHMHYECKHM aHaliu3aM BOJIBl B
cHcTeMax BOJOCHA0XEHHSA
KOKCOXHMHYECKOT0 IPOM3BO/ICTBA .

YMenun:

® [PUMEHATECEPTH(UIMPOBAHHBIE METO/IBI
XHMHYECKOTO aHaJIH3a BOABI B CHCTEMAX
BOJOCHAOMKEH M, BOJOOTBEICHHS,
TEIUIOCHAOKEeHH.

HMeTh onIBIT/BJIAAETD:

® HCIIOJB30BaHHA HOPMAaTHUBHO-




TEXHUYECKOH JOKYMEHTaIlUH T

NIPOBEACHUSA (HHU3UKO-XUMHIECKHX
METOJIOB  aHalM3a BOABI B CHCTEMax
BOJIOCHAOKEeHHS, BOJIOOTBE/ICHUS,
TEIJIOCHAOKEHHUS.
OcHOBEI [TK-4: Cnocoben 3Hanus:
TEXHOJIOTHH aHaJIM3HpOBaTh ® COCTaB, Ha3HAYCHHE U COJEepHKaHUE
IUTACTHYECKIX TEXHHYECKYIO TEXHUYECKOH JOKYMEHTAllUH, 00pa3yromux
S y | AOKYMEHTAIHIO, OCHOBY Ipo(ecCHOHATBHOH NesITeIEHOCTH
T 1o 0KpaTh TEXHOJIOra XMMHUYECKOr0 IPOU3BOICTBA;
o0opyznoBaHNE, TOTOBUTH VMmenus:
v 3a5BKH Ha NPHOOPETEHHE | o CAMOCTOATENHHO IIPOBOIHTH AHATH3
B ¥ PEMOHT 00ODPYIOBaHHS; | TeXHMYECKOH JOKYMEHTAIMH T10
MaTepHalloB IPOBEACHUIO TEXHOIOTHYECKHUX TIPOLIECCOB;
* 000cHOBaHO noaOUpaTs 000pyIOBaHHE,
TOTOBHUTE 3aBKY Ha IPHOOpETEHHE U
pPEMOHT 000pyIOBaHHUS.
HmeTb onbIT/BiIaKETH:
e paboThI C TEXHOJIOTUYECKHUM PErJIAMEHTOM
IIPOM3BOJICTBEHHOI'O IIpOIlecca CHHTE3a
IIACTHYECKUX MacC U KOMIIO3HIIHOHHBIX
MaTepUasoB;
e HaBBIKAMH aHalW3a M  pa3paboTKH
JOKYMEHTAllMH, IOATOTOBKM 3asBOK Ha
npuOoOpeTeHne U PEMOHT 000PYIOBaHUS;
TIK-5: Crnocoben 3HaHuNA:
TPOBOZUTP aHAIA3 CBIPBA, | e  CYmHOCTH METONMK XHMHYECKOTO aHAIIH3a
e i R CBIPbs H TOTOBOH MPOIYKIHH
IIPOAYKIIHH,
O(ijm)éCTBJIﬂTb OLIEHKY T
pe3yTbTaTOB AHATH3A, ® HCIOJNB30BaTh TUIIOBEIE METOIBI
XMMHYECKOTO aHajii3a CBHIPbS M TOTOBOMH
IPOIYKIHH
® CaMOCTOSITENEHO IPOBOJUTH aHAIN3
3¢ $EeKTHBHOCTH TEXHOJIOTHUECKHX
IIPOIIECCOB;
HWmets onbIT/BiIaAETH!
® IIpOBeCHUS (PU3UKO-XUMHYECKUX
METOJIOB aHAIHM3a CHIPbI ¥ TOTOBOH
OPOAYKIHH
Teopetuueckue [K-2: Cnocoben 3nanus:
OCHOBEI IPOBOJMUTH H3y4YEHHE, | ® TEOpPETUYECKHE M MPaKTHIECKUE 3HAHHA B
XMMHYECKOH aHaJN3, pacyer 00J1aCTH TEPMUYECKUX IIPOLIECCOB
TEXHOJIOTHH obopynoBaHus nepepaboTKU TBEPAOIO TOIUIMBA.
IIPUPOJHBIX TEXHOJIOTHIECKHX Ymenus:
3H€pI‘0HO0HT€J‘ICﬁ IIPOIECCOB IOJIYYCHHA | OCYLIECTBIIATH B]g,160p Hauboee
H METaJLIypruccKoro 3(Q(GEKTHBHOH TEXHONOTHH C Y4YETOM
HaHOCTPYKTYPHBIX KOKCa; COCTaBa YTOJNIBHOH INMXTHl TYIIEHHSI H
IIOJTMMEPHBIX pacceBa KOKCa;
MaTepHajoB

® TIPOBOAHTH aHATH3 P PEKTHBHOCTH




TEXHOJIOTHYECKHX IIPOLECCOB U
IIPOM3BOJACTB B IIEJIOM.

HMeThs ONBIT/BJIAAETH:

HaBBIKaMH 110 pa3padoTke U 000CHOBAHUIO
BBIOOpA pallMOHATIBHBIX CXEM TEXHOJIOTHH

nepepaboTKu IPHPOIHBIX
SHEPrOHOCHTEIIEH.

I1K-5: Crocober | 3uanus:

IIPOBOZUTEL aHANU3 CBIPbS, | & MeTODHK XHMHYECKOTO aHajmsa

MaTepHaloB W TOTOBOU MPUPOAHBIX IHEPrOHOCHTENIEH W IOTOBOM

NpOAYyKITHH, POy KIIHH.

OCYIIECTBIIATH OIIEHKY VMeHHs:

€3yJIbTATOB aHaIH3a;

pesy - HCIIOIB30BaTh THIIOBBIE METOIBI
XMUMHYECKOTO aHaaH3a NPUPOIHBIX

3HEPrOHOCHTENEH U FOTOBOM IIPOLYKIIHH;
CaMOCTOSITEIIEHO IIPOBOIUTE aHAIN3

3¢ dexTHBHOCTH TEXHOIOTHYECKUX
IIPOIIECCOB.

HMmeTs onbIT/BAAETD:

NpOBeNEHHUS HU3UKO-XUMHUUECKUX

METOJ/IOB aHaJIH3a yIJisl, HeTH ¥ TOPIOYHX
ra3oB ¥ FOTOBOM IPOAYKIIMH.

OcHoBBI
IIPOEKTUPOBAHUS
NPEaNpUATHA
nepepaboTKu
[IPHPOIHBIX
JHEPrOHOCHTENEH

TIK-1: Crocoben 3uanus:
IIPOBOJUTH " obopynoBaHHs JUIS MOATOTOBKH YIOJIBHOM
KOHTPOJIHPOBATh IMUXTHL, IpoIecca  KOKCOBaHHA U
TEXHOJIOTHIECKHI yIIaBIMBAHHUS JETYIHX IPOIYKTOB.
mpoIiecc MTOJTy9E€HHUA Ymenns:
METAILTypruvIecKoro 000CHOBaHO BEIOHpATH PEIKHAM
KOKCa, TEXHOJIOTHYECKHX IIPOIIECCOB,
HMeTb onbIT/BaaEeTh:
HaBBIKAMH NIPOBEICHUS TEXHOJIOTHIECKUX
IIPOIECCOB KOKCOBAaHHS, yIaBIMBaHHUS U
paszieNieHus JIETY4YHX IIPOJYKTOB;
HaBBIKAMH KOHTPOJIA TEXHOJOTHYECKUX
MPOLIECCOB KOKCOXUMUUYECKOIO
IIPOHM3BOJICTBA.
TK-2: Cnocoben 3nanus:
MPOBOIMUTH HU3YUYECHHE, TEXHOJIOTHYECKHX pacdeToB IIpoIecca
aHaJu3, pacuer KOKCOBAHHS YTOJIbHON IIMXTHI, TYIICHHSA U
obopynoBaHus pacceBa KoKca;
TEXHOJOTHYECKHX
YMmenusn:
MIPOIIECCOB MOJTY4EHHUS
MR HSEOTO CaMOCTOSITEJIBHO IIPOBOJIUTH pacdeTsl
—— rporecca KOKCOBaHHS, TYIIEHHA KOKCa M

COPTHPOBKH KOKCA.

HMeTb onbIT/BJIAAETH:
e HaBBIKAMH PAcCUECTOB H 000CHOBaHHIO

BBIOOpA PAIlMOHABHBIX CXEM TEXHOJOTHH
KOKCOBaHHS.




1.5.®@opma o0yueHust

Peanusanus Moayis npenycMoTpeHa i 00yJalonuxcs 10 09HO-3a09HOH dopMe.

PA3JIEJI 2. TIPOI'PAMMBI MOYJISA
TeopeTuyeckne H IpaKTHYECKHEe 0CHOBBI TEXHOJIOTHif
€ y4acTHeM NPHPOIHBIX YJHEProHOCHTe ek

2.1. PABOYASA ITIPOT'PAMMA TUCITUTIJIMHBI
HopmaTuBHO-TexHHYeCKas JOKYMEHTAIKs 110 Ka4eCTBY, CTaHJapTU3ALUH U CepTHHHUKAIIIN

IPUPOTHEIX YHEPrOHOCUTENIEH

Pa6ouas IIporpaMMa JUCITHIINIMHEI COCTaBJIEHA aBTOPaMH.

S Iloapa3znenenue
Ne n/m | ®amunusa Uma OryectBo CTelneHb, Jo/zkHOCTH A
y4eHoe 3BaHHe
1 I'ypuna Tamapa CepreeBna _ Crapmmuit JenaprameHT

IpernoaaBaTelb | €CTECTBEHHOHAYYH
oro o6pazoBaHHs

2.1.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJIMBALIMA JTUCITUILJIMHbBI
HopmaTuBHO-TeXHHYecKas JOKyMEHTalHs 110 KauecTBY, CTaHJapTU3alluH H cepTHOHKAIHN

IIPUPOIHBIX BHGPI“OHOCHTCJICﬁ

2.1.1.1. Texnosoruu oO0yueHHs], HCHOJb3yeMble IPH H3YYEHHH AHCHHILIHHLI

MOy JIst

[lpy peanu3aid JUCHUIUIMHBI HMCIOJNB3YETCA TpaJdLIMOHHAs (pelpoayKTHBHAs)
TEXHOJIOTHS, IPUMEHSIOTCS HHPOPMAHOHHEIE TEXHOJIOTHH, TPpobeMHOe 00yUueHHe.

2.1.1.2. Ilnanupyemebie pe3y/ibTaThbl 00y4eHHs (MHIHKATOPSHI) 10 JHCUHUIIIHHE

Ko u HauMeHoBaHuUE

Ilnanupyemble pe3yJabTaThl 00y4eHHs (HHIMKATOPHI)

nonbupark 060pyaOBaHHUE,
TOTOBUTH  3as(BKH  Ha
OpUOOPETEHHE W PEMOHT
000pyAOBaHHS;

KOMIIETEH LM H

2 3
[TK-4: Cnocoben 3uanna:
aHAITH3HPOBATH ¢ TIOHATHS, ONpPENENICHHS M TEPMUHOJIOTHIO B 001acTH
TEXHHYECKYIO METPOJIOTHH, CTAHAAPTH3AINH U CepTHQHKAINY;
JIOKYMEHTALHIO, e TpeGOBaHHS HOPMATHBHOW NOKYMEHTAIlMH K KauecTBY

MOCTYHAOIINX YTOJBHBIX KOHIICHTPATOB, HX
JNO3HPOBAaHHMI0 W JpOOJEHHIO B IEMIX IOIyYeHHs
CTaOMIIBHBIX CBOMCTB IIUXTHI 1JIsi KOKCOBAHMS

Ymenus:
® HCIOJB30BaTh  TEXHHYECKYH  JOKYMEHTALHI0  JUId
mombopa oOopynoBaHMs H II0Ja4H  3asABKH Ha

npuoOpeTeHre U PeMOHT 000py/10BaHu;

e pa3paboTKH IPEIOKEHUH II0 IUIaHaM TEXHHYECKOTO
MIEPEBOOPYKEHHSI ~ YYACTKOB  IPHEMKH  YTOJIBHBIX
KOHILIEHTPATOB M MOATOTOBKH INHXTHI U1 KOKCOBAaHHS.




HMerhb onbIT/BIANETH:

¢ odopMICHHS YIETHOH H KOHTPOJIBHON JOKYMEHTAIMH TI0
MIPHEMKE YTOJBHBIX KOHIIGHTPATOB M MOATOTOBKE IIMXTHI
IUIsE KOKCOBAHHUS;

® TOTOBHTH 3aidBKH Ha HpHO6pBTCHHC H  PEMOHT

000py10BaHHUs.
IIK-5: Cnocoben 3nanusn:
NPOBOJUTL AHAIM3 CHIPhA, | ® TEXHUYECKOH JOKyMEHTAllMM A7 [IPOBEICHHS aHalu3a
MarepuajioB H  TOTOBOH CBIpBSl, MaTepHajJoB ¥ TOTOBOM TpONYKIHH B
MIPOOYyKIIHH, OCYIIECTBIATH COOTBETCTBHH c TpeOOBaHUAMH JIEeHCTBYIOIIUX
OIIEHKY pe3yIbTaTOB HOpPMATHBHBIX TOKYMEHTOB.
aHam3a; Ymenus:

¢ IIPUMECHATH HOpMaTHBHEIC JOKYMCHTAIIHIO IIpH
PasiIu4HBIX BHOAX H3MepeHHﬁ, CTaHJapTH3allud H
CepTH(UKAIMH IPOTYKITHH;

HMeTh onbIT/BIAANETH:

® JIpaBHJIaMH arrecTaiiu CHCTEM KadyecTBa H
IPOM3BOJACTBA MO CEPTH(UIMPOBAHHOW TNPOAYKIHMH H
OCATCIBHOCTH AKKpEOIHTOBAHHBIX OpraHoB II0

cepTH(HKAIHH.

[K-8: Cnocoben | 3nanus:
OCYIIECTBHTE PabOTB IO | e HOPMATHBHO-TEXHHYECKOH JIOKYMEHTallHH 1o
XUMHYCCKOMY aHaliasy XUMUYECKUM aHaIM3aM BO/JIBI B cHcTeMax
BOJIBI B cHCTCMAX BOJOCHA0XEHHS KOKCOXMMHUYECKOTO IIPOM3BOICTRA.
BOJOCHAOKECHHS, YMeHHs:
BOJIO H

e ® [PHUMEHSTH CEPTH(UIMPOBAHHBIE METOIBl XHMHYECKOIO
TETJIOCHA0KEHHU.

aHaJIu3a BOJbI B CHCTEMAaX BOJOCHAOKEHH,
BOZOOTBEICHHS, TEIIIOCHAOKECHHS.
HMeTh ONBIT/BiIA/IETD:
®  JCIIOJIB30BAaHHSA HOPMATHBHO-TEXHUYECKOH
JOKYMEHTAIHH It TPOBENCHNUS (HH3UKO-XHMHYECKHX
METOIOB aHAJIM3a BOJBI B CHCTEMaX BOJIOCHAOXKEHHS,
BOJIOOTBEICHHS, TEIUIOCHAOKEHHUS.

2.1.1.3. Coaep:xanue JHCUMIIHHBI

HOpMaTHBHO-TeXHH‘IeCKaﬂ JOKYMEHTAaLMA 110 Ka4€CTBY, CTaHIAPTH3allkuHi 1 CGpTH(l]HKaHHH
IIPHPOJHBIX BHepI"OHOCHTCJICﬁ

Kon
Paszgen, Tema
pasfeda, Conep:xanue
JUCIHILTHHBI
TEMEI
OO61re BOIIPOCE! OCHOB OCHOBHBIE METPOJIOTHYECKHE TOHATHS, CHCTEMBI
P1 METPOJIOTHH U EIUHMI[, BMJBI, METOJBI, CPEICTBA HM3MEPEHHH, HX
H3MEPHTEIBHON TEXHUKH €IWHCTBO H IOTPEIIHOCTH
locymapcTBeHHass HW = MEXAyHapoJHas  CHCTEMBI
P2 OCHOBBI CTAaHIAPTU3ALHH CTaHIapTH3aLHUH, IEJH, 3a1a4H, BHUJIELI
cranpaprusanud. Crangaptel cepund MCO. Opraner u
c1yk0bl CTaHTAPTH3ALMH




OOBEKTBl CepTH(UKALMM, LIEeIH, NPHUHIMIEL, OpraHbl
ceprudukaimu. [Topsaok npoBeeHus cepTHHKAIUK
P3 OcHOBEI cepTHHUKAIIH IPOLYKITHH MIPOJIYKTOB HedTenepepabOTKH.
3akonomarensHas 0a3a ceprudukanuu. 3akoH O
cepruukamy  OpoAyKIuH M ycuyr.  Cxemsl
cepTHhUKAITUT
P4 KnacombHEAIHE TONHBS Knaccudukanuss  He(TSHBIX  TOIUIMB,  HedTel,
KOHJIEHCATOB, I'a30B
KoHTpoins kauecTBa CucteMBl MEHEIKMEHTa KayecTBa, PECYpCoB, Opak
PS IPUPOIHBIX MIPOIYKITHH, nedeKTsl, KOHTPOJIb Ka4yecTsa,
SHEpProHOCHTENEH NOKa3aTeIH KayecTBa :

2.1.1.4. SI3bIk peasu3anyy NporpaMMbl
[IporpamMma JUCHUIUIMHEL pealn3yeTcs Ha rocyJapcTBeHHOM s3bIke Poccuiickoit @eneparun

2.1.2. YYEBHO-METOIUYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHHUITIMHBI

HOpMﬂTﬂBHO-TBXHH‘lECKaﬂ JOKYMEHTAIH M0 KAaYeCTBY,
CTaHJAPTH3aAllHH H cep’rml)mcaunn NPpHPOJIHBIX QHEPFOHOCHTeﬂeﬁ

JIeKTpOHHBIE pecypchl (M3IaHNA)

1. IMIloaTBEpXKIEHHE COOTBETCTBUS M YIpaBIeHHEe Ka4eCTBOM NPOLYKIMH U yCIyr: ydeOHoe
noco6ue [DnexTponHsi pecype] / Momxap-Ona:IITTY,2015. -104c.-978-5-8158-1498-1
http://biblioclub.ru/index.php?page=book&id=477262

2. KKynespos 10. A., Menoeukosa H. fI.. Merposoruyeckass sKCIepTH3a TEXHHYECKOH
JIoKyMeHTanuu: yyeOHoe nmocobue [DnekrporHsi pecype] / Mockea:ACMC,2015. -144c.
- 978-5-93088-155-4 http://biblioclub.ru/index.php?page=book&id=430973

3. IIlarkparoB, E.A. TexHomorus IUiacTHyeckux Macc : ydeGHoe mocobue / E.A.
[Tankparos, E.U. Jlarycesa, B.A. Hukudopos ; TBepckoi rocy1apCTBEHHBIH TEXHHYCSCKUH
yuusepcuteT (TBI'TY). - U3n. 2-e, mepepad. u nomn. - Teeps : Tepckoit rocyrapcTBEHHBIH
TexHudeckuil yuusepcutet, 2017. —4.1. 'eteporennsie miactmaccsl - 108 c. : ui., Tabm.
- Pexum JOCTYyIIa: o IIOJIIIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=567325 (mata obpamenus: 26.03.2021). -
Bubmuorp. B kH. - ISBN 978-5-7995-0927-9.

IleuaTHBIe H3HAHUSA
He ucnone3yrores.

Ilpodeccuonanbubie 0a3bl JaHHBIX, HH(POPMANHOHHO-CIPABOYHbIE H IOMCKOBLIE
CHCTEMBI

1. DnekTpoHHO-OMONIMOTEYHAsT CHCTeMa «YHHBEpCHTETCKas OuOnmoreka — OHIAiH»
(http://biblioclub.ru)

2. DnekTpoHHO-OMOIHOTEUHas cucTeMa «Jlauby (https://e.lanbook.com)

3. OB «Dnekrponnas 6ubmorexa HTWy (http:/nti.urfu.ru ).

4. TIpodeccuonanpHas 6a3a manHex «SpringerMaterials» (http://materials.springer.com/)

5. Xypnan Koxc u Xumust http.//nti.urfu.ru/page/Periodika

Marepuas! gas aun ¢ OB3
Becy kontenr DBC mpencrasier B Buie (aiinoB cmenumansHOro Qopmara s
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BOCIIPOM3BEJEHHS CHHTE3aTOPOM PEUH, a TaK )K€ B TECTOBOM BHJE, IPHUTOTHOM JJIS IPOYTEHHS C
HCII0JIb30BAHUEM SKPAHHOM JIYIIBI B HACTPOMKOH KOHTPACTHOCTH.

HOpMaTI/IBHO-TeXHH‘IBCKaH HOKYMEHTAIHA I10 Ka4ECTBY,
CTaHOapTH3alluHu | CepTHCDHKaHHH IIPHPOOHBIX 3Heprorxocmenei’1

2.1.3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIMIIJINHbBI

CaeneHusi 00 OCHAINEHHOCTH JMCUHHIUIHHLI CHENHAJTH3HPOBAHHBIM H J1a00pPaTOPHBIM
ofopya0BaHHEM H MPOrPAMMHBIM o0ecrnedeHHEM

Ne Bun zanstuit HaumenoBanue | OcHaleHHOCTH CIEIHAIBHBIX Ilepeuens
It CIIeNUANBHEIX | IOMEIeHHH U MOMEeIIeHUH s TIPOTPaMMHOTO
TIOMEIIeHHH 1 CaMOCTOATEIbHOH paboTEI obecneyeHus.
TIOMEIIeHHH 11 PexBH3UTHI
CaMOCTOSITETBHO HIOJITBEPKIAFOIIETO
it paboTEI JTOKYMEHTa
1 | Jlekmun Vyebnas Mebens ayJIuTOpHas C Nicroantt Wandows,
AyOUTOPHS I | KOTMYECTBOM PabO4MX MECT B Norosen T&@ 43
MIPOBEJCHHUS COOTBETCTBHH C KOJHYECTBOM .
JIEKITHOHHBIX CTy[I€HTOB, pabodee MecTo }2/1 712'20_19 o
3aHATHI IpenoaaBaTes, JOCKa S 112015;
ay THTOpHAL. [Toanucka Ha
KomnproTepHas TeXHHKA! SOURERORICHHC Y
KOMILJIEKT (TIEPEHOCHOr0 — 2 1.'01'2021'
Microsoft Office,
€CITH 2y IUTOPHS He Torosop Ne 43-
o0opysoBaHa CTAMOHAPHBIM 1217122 0‘1 9 or
ofbopyloBaHHEM)
18.11.2019;
IIPOEKIIMOHHOTO
ofbopy10BaHHUSA: [Tognucka Ha
HOYTOYK/KOMIIBIOTED, COIIPOBOXKJECHUE 10
IIPOEKTOP, IPOEKIHOHHBIA 31.01.2021.
DKpaH/I0CcKa.
2 | IlpakTuyeckue YyebHas Meb6ens ayJIUTOpHAas c
3aHATUS ay[ATOpHs U1 | KomudecTBOM paboumx MecT B | Microsoft Windows,
MIPOBEIECHHUS cOOTBETCTBHH ¢ KommuecTBOM | JloroBop Ne  43-
NPaKTHYECKHX | CTyAeHTOB, pabodee Mecto | 12/1712-2019 oT
3AHATHH TperoaaBareis, mocka | 18.11.2019;
ayIMTOpHAas. [Toanucka Ha
KommnproTepHas TeXHHKA: COIPOBOKICHHE 110
KOMILIEKT (TIIEPEHOCHOI0 — 31.01.2021.
€CIIH ayIUTOpPHs HE Microsoft Office,
oGopynoBaHa cranmoHapHeM | Jlorosop Ne 43-
obopynoBaHHEM) 12/1712-2019 ot
MIPOEKIUOHHOTO 18.11.2019;
obopynoBaHus: [Tognucka Ha
HOYTOYK/KOMIIBIOTED, COIIPOBOXKIECHHE I10
MPOEKTOP, NPOEKLIMOHHBIH 31.01.2021.
9KpaH/IOCKa.
4 | Koncynsrauuu VuebHas Meb6ens ayIuTOpHAas v
ay[UTOpHs Ui | KommdecTBoM pabodmx MecT B | He Tpebyercs
IIPOBE/ICHHS COOTBETCTBHH C KOITHYECTBOM
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KOHCYJbTallMil | CTyZeHTOB, pabodee MecTo
IIperoiaBaTels, IOCKa
ayIuTOpHAs.
KomnreroTepHas TexHuka:
IIEPCOHANBEHBIE KOMIIBIOTEDEIL,
nepudepuitHbie yeTpoiicTsa,
yCTpoifcTBa MOAKITIIOYEHHUS K
cetu MHTEpHET, HOCTYI B
JIEKTPOHHYIO
HHOPMALIMOHHO-
oOpazoBarenbHyo cpeny HTU
(bunuana) Yp@VY, koMIuIeKT
JUIIEH3UOHHOT O
IPOrpaMMHOro obecreueHus
CamocTrosTenbHad | YyeOHas Mebenb ayTUTOpHAst ¢ | Microsoft Windows,
paboTa cTyaeHTOB | ayuTopusy/ KOJIM4YecTBOM pabounx MmecT B | lorobop Ne  43-
ITomemeHus COOTBETCTBUM ¢ KonwuecTBoM | 12/1712-2019 0T
TS CcTyneHToB, pabouee Mecro | 18.11.2019;
CaMOCTOSATENbHO | IpenoiaBaTe’s, nocka | IToamucka Ha
i paboTel ayUTOpHAs. COIIPOBOKAECHHUE I10
o0yJaronuxcs 31.01.2021.
KommneioTepHas texHuka: | Microsoft Office,
nepcoHalbHBIe KOMIBIOTEPEL, | JJoroBop Ne 43-
nepudepuitipie  yctpoiicTBa, | 12/1712-2019 ot
ycTpoiictBa moakmoueHuss k | 18.11.2019;
cetu Hurtepner, noctyn B | [loamucka Ha
3JIEKTPOHHYIO COIIPOBOKICHHE 110
HHGOPMAIIHOHHO- 31.01.2021.
obpazoBarensnyio cpeny HTH | lorosop Ha
(punuana) Yp@Y, KOMIUIEKT | IpeNOCTABICHHE
JTIIEH3HOHHOTO IIOCTOSTHHOTO
IIPOrpaMMHOr0 obecreyeHus JIOCTYIA K CETH
WuTepHeT oT
30.12.2019 Ne
800037
Texymuii VyebHas Me6enn ayIUTOpHas C
KOHTPOIIb, ayIUTOpUS JJIsl | KOMHYEeCTBOM pabouuXx MecCT B
NPOMEXYTOYHAsl | IPOBEICHUS COOTBETCTBHH C KOJIMYECTBOM
aTTecTaIus TEKYIIero CTyIeHTOB, pabouyee MecTo
KOHTPOJIS U | IpenojaBaTters, JOCKa | 1 pebiyerca
IPOMEXKYTOYHO | ayJHTOpHas;

¥ aTTecTalyu

KoMmneroTepHas TeXHUKA!
IEepPCOHANBHBIE KOMITBIOTEPEI,
nepudepuitHbie ycTpoiicTBa 110
KOJIMYECTBY 00yYaroIuxcs

2.2. PABOYAS ITPOTPAMMA JTUCIIUITIIMHBI

OCHOBBI TEXHOJIOMHH IJIACTHYECKHAX MAacc H
HAHOCTPYKTYPHPOBAHHBIX MOJTHMEPHBIX MaTEpHAIOB

Pa6ouyast mporpamMMa JUCIUIUTHHEI COCTABIEHA aBTOPOM:
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Ne i/ | @amuins Umst OryecTBo Faermereuea, J0ZKHOCTD Tonpsancacane
yueHoe 3BAHHE
1 ApucroBa Haranes KTH JlomeHTt JlemaptameHT
AnexceeBHa €CTECTBEHHO
Hay4YHOI'O
obpaszoBaHus

2.2.1. COOEP)KAHUE U OCOBEHHOCTH PEAJIM3AIIMA JUCITUATIJIMHBI

OCHOBBI TEXHOJIOTHH IIJIACTHYECKHX MacC U HAaHOCTPYKTYPHPOBAHHBIX ITOJIHMEPHBIX

MaTepHalioB

2.2.1.1. TexHosiormu o00y4YeHHs], HCHOJb3yeMble IPH H3YYEHHH AHCHHILIHHBI

MOLYJIst

[Ipu peanuzaluy JUCHUILUIMHBI

HCIOJB3YETCA  TpagullMOHHasA (pBHPOJIYKTI/IBHaH)

TEXHOJIOT'HS, IIPUMEHAOTCS HH(bOpM&I.[PIOHHLIS TEXHOJIOTHH, Hp06JIeMHOB OﬁyquHe.

2.2.1.2. IInanupyemMble pe3yabTaThl 00yueHHs! (HHAUKATOPHI) 10 JHCHHILIHHE

Kox u HauMeHoOBaHHe

IlnanupyemMbie pe3ybTaThl 00ydeHHs (AHANKATOPDI)

KOMIIETEeHIHH

[TK-4: Crocoben 3uanus:

aHAJIM3HPOBATh ® COCTaB, Ha3HAYEHHE U COAEpIKaHHe TeXHHUECKOit
TEXHHYIECKYIO INOKYMEHTAIMH, 00pa3yIoIiX OCHOBY IPO(eCCHOHAIBHOM
JIOKYMEHTAITHIO, JeSTENHHOCTH TEXHOJIOTa XMMHYECKOTO TPOH3BO/ICTRA,;

nonbupaTth 060pyIOBaHHE,
TOTOBUTH  3afBKH  Ha
IpUOOPETEHHE M PEMOHT
00opyIOBaHHUS,

Ymenns:
®  CaMOCTOSTEHHO MPOBOAUTE AHATM3 TEXHUYECKOH
JIOKYMEHTALMH TI0 IIPOBEJCHHIO TEXHOJIOTHYECKHX
IPOLIECCOB;
e 0060cHOBaHO MOAOHpaTE 000PyIOBaHHE, TOTOBHTH 3aSBKH
Ha IpHOOpeTeHHe U PeMOHT 000pyJOBaHHS.
HNMeTh ONBIT/BIANETD:
e paboTHI C TEXHOIOTHYECKUM PErTIAMEHTOM
IIPOM3BOACTBEHHOI'O IIPOIECCA CHHTE3a IIIaCTHYECKHX
Macc ¥ KOMITIO3UITHOHHBIX MATEPHAIIOB;
e HaBRIKAMHM aHaTM3a W pa3paboTKH JIOKYMEHTAllMH,
[OJATOTOBKM 3afBOK Ha MNpHOOpeTeHHEe M PEMOHT
o0opynoBaHuUs;

[1K-5: Cnocoben
IIPOBOAUTHL AaHAIU3 CHIPb,
MaTepHaloB M  T'OTOBOH
MPOAYKIMH, OCYILIECTBIATH
OLICHKY pe3yIbTaTOB
aHanu3a,

3uanus:

® CYIIHOCTH METOJMK XMMMYECKOrO aHau3a CBIPbS H
TOTOBOM IPOJYKIIHH.

YMmenns:

e HCIOJB30BATH THUIIOBBIE METOAR XHMMHYECKOIO aHaIu3a
CBIPbsL ¥ TOTOBOM IIPOTYKIIHH;

®  CaMOCTOATEIBLHO MPOBOIUTH aHaIU3 2(PPEKTHBHOCTH

TEXHOJOTHYECKHX TIPOIIECCORB.
HNmeTts onbIT/BIAANETH:

® TIpOBEICHHA CbHBHKO-XKMH‘i@CKI/IX METOJ0B aHallnu3a

13




| CBIPbsl H TOTOBOH IIPOAYKIHH.

2.2.1.3. Copep:xanne AUCHHILTHHBI

Ko Pazngen
hi§
S JHCIHILTHHBI Conep:xkanue*
Kparkue cBeIeHHs U3 HCTOPHH PA3BHTHSA U
COBPEMEHHBIH YPOBEHb MPOM3BOJICTBA MTOJIHMEPHBIX
P1 OCHOBHBIE ITOHATHSA O
matepraioB. Knaccudukays mojauMepoB 1o crnocody
TEXHOJIOTHH TTOJIUMEPOB
CHHTE3a U 110 OTHOIIEHHIO K HarpepaHuto. O01ue
(bHU3HKO—MeXaHWIECKHE CBOHCTBA ITOJITHMEPOB.
XHUMHYECKas TEXHOJIOTHS Hay4Hele OCHOBBI IIOJyYeHHs ILIACTMACC,
P2 BBICOKOMOJIEKY JISPHBIX 3JIACTOMEPOB H HOJIUMEPHBIX KOMIIO3HTOB,
COeTMHEHU I HOHOOOMEHHBIX CMOJI C 3aJaHHBIMH CBOMCTBAMH.
[TpoMblmIeHHBIe  CIIOCOOBI  NTPOM3BOJCTBA
P3 KoMIo3uiuonHbie YIJIEPOAHBIX IIOJIMMEpPOB, CBOMcTBA M 00NAcTH HX
Yrepo/IHbIe MATEPHAIIEI IpPUMEHEHHSI

2.2.1.4. S3bIk peaqu3anuu NporpamMmal
ITporpaMma qUCIMIUIMHEL pealn3yeTcs Ha rocyJapcTBeHHOM s3bike Poccuiickoii @enepanun

2.2.2. YYEBHO-METOJUYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUITJIMHBI

OCHOBBI TEXHOJIOTHMH IUTaCTHYECKHX MacC M HaHOCTPYKTYPHPOBAHHBIX IOJHMEPHBIX
MaTepuaoB

D1eKTpPOHHBIE pecypchl (H3TaHHuS)

1. Apuctosa H.A. MeTtonudeckue ykasaHus K JabopatopusiM pabotaM. OCHOBBI TEXHOJIOTHH
IUIACTHYECKHX MacC M KOMITO3HI[HOHHBIX MaTepHaloB. [DnekTpoHHEIH pecypc]| Hmxamit
Tarun: HTU  (puwmman) VYp®@V, 2019. - 23 ¢ Ne 15-02/18211-17.
http://elib.ntiustu.rlU/105#target-3765

ITeuaTHBIEe H3TAHHA
He ucnons3yroTcs.

IIpodeccnonanbHbie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIPABOYHbIE H MOHCKOBBLIE
CHCTEMBI
1. DnexkTpoHHO-OMONIHOTEYHAs CHCTeMa «YHHBEpCHTeTCKas OHOIHOTEKAa OHJIAHHY
(http://biblioclub.ru)
2. 3.9B «Dnexrpounas oudbmuoreka HTW» (http:/nti.urfu.ru ).
3. DnexrtponHo-0ubnuoTeuHas cucreMa «Jlaub» (https://e.lanbook.com)
4. TIpodeccuonanpHas 6a3za qaHHBIX «SpringerMaterials»
(http://materials.springer.com/)

Marepuags! aisa aun ¢ OB3
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Becy xonmtent OBC mpexncraBmen B Buzae (aityioB crmenmansHOro (opmara s
BOCIIPOM3BE/IEHHS] CHHTE3AaTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, IPUIOAHOM /IS IIPOUYTEHHUS C
HCIIOJIb30BAHUEM SKPAHHOM JIYIIBl © HACTPOHKOH KOHTPaCTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCIHHUIIJIAHBI

OcHOBEI
MaTepHaJIOB

TEXHOJIOTHH

INTAaCTHYECKHX  Macc

H HaHOCTPYKTYPHPOBAaHHBIX IIOJMMEPHBIX

Crenenusi 00 OCHAIEHHOCTH JHCHOHIIMHBI CHENHATH3HPOBAHHLIM H JIA00PATOPHBIM
000py0BaHHEM U NPOrPAMMHBIM O0ecredeHHeM

Ne Bun zausarui HaumeHnoBanue OcHaIeHHOCTD I
i\t CHELHATBHBIX CTHELHAIBHBIX TOMEIIECHHH U SDEHEHE
MIOMELIEHHH 1 TIOMEIIEHUH IS HEIEPANHOTD
% o obecriedyeHus.
TMOMEINEeHUH g CaMOCTOSITEIBFHOM paboThI
S PexBU3HUTEI
CaMOCTOSTELHOM
paboTE! TIIOJTBEPIKIAIOMIET0
JIOKyMeHTa
1 | Jlexuun Yyebnas MebGens  aymutopHas ¢ | Microsoft Windows,
ayIUTOPHS IS KonuyecTBOM paboumx Mect | JloroBop Ne  43-
IPOBEIEHHUs B COOTBETCTBHH ¢ | 12/1712-2019 oT
JIEKIIHOHHBIX KOJIHYECTBOM CTyAeHTOB, | 18.11.2019;
3aHATHH pabouee mecrto | [Tonmucka Ha
IpernojaBaTels, JIOCKa | COMPOBOKICHHE 10
ayJIMTOpHas. 31.01.2021.
KoMmbioTepHas TeXHHKA: Microsoft Office,
KOMIUIEKT (TIEpEHOCHOTO — Horosop Ne 43-
€CITH ayIUTOpHS He 12/1712-2019 ot
obopynoBana crannonapaeiM | 18.11.2019;
o0opy1I0OBaHHEM ) [Tonmucka Ha
IPOEKLIHOHHOTO COIIPOBOXIEHUE 10
o0opynoBaHus: 31.01.2021.
HOYTOYK/KOMIBIOTED, Cucrema
IIPOEKTOP, IPOEKIIMOHHBIN BUJICOKOH(pepeHIuii
9KpaH//I0CKa. Apache
Openmeetings
2 | JJaboparopHsle VuebHas Me6enp 11 XUMHYECKHUX
paboTsl naboparopus s | nabopaTopui, BBITSDKHEIE
NIPOBEICHUSA mxadsl, nabopaTropHOe
3aHATHH obopynoBaHHE:
® BeCHI nabopaTopHbIe
BKIJI-500,

e Bechl JJIEKTpoHHBIE BP
21171,

e ppmpsamurens BII-5,

Pu-metp-340,

Honomertp,

DOTOKOJIOPUMETD,

MeNLHHIA, BHOPOCHTO,

BHUCKO3UMETD,

BECHI AHATHTHYESCKUE

He tpebyetcs
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BJIA-200,

® aHATM3ATOPHI JKHIKOCTH
Okenept-001,
® MepHbIE IHJIHH/PBL

[TpaxTiaeckue YueOnas Mebenp  aymutopHas ¢ | Microsoft Windows,
3aHATHL ayIUTOpHUS IS KonmuyecTBOM paboumx mect | Jloroop Noe  43-
MPOBEACHUSA B COOTBETCTBHU c| 12/1712-2019 oT
MPaKTHYECKUX KOJIHYECTBOM CTYJAEHTOB, | 18.11.2019;
3aHATHH pabouee Mecto | IToamucka Ha
TpernojaaBaTes, JIOCKa | COIPOBOKIECHHE 110
ayIUTOpHAas. 31.01.2021.
KommpioTepHas TeXHHKA! Microsoft Office,
KOMIUIEKT (TIEpEHOCHOTO — Horosop Ne 43-
€CIIH ayAUTOPHS HE 12/1712-2019 ot
obopymoBana cTanmoHapuemM | 18.11.2019;
obopyioBaHHEM ) [Toanucka Ha
TIPOEKITMOHHOTO COIPOBOKIEHHE IO
obopynoBaHus: 31.01.2021.
HOYTOYK/KOMIIBIOTED, Cucrema
IIPOEKTOP, NPOEKIIUOHHBIA BUCOKOH(epeHInit
9KpaH/mocka. ZOOM;
Apache
Openmeetings
Koncynbranuu Yyuebnas Mebenp  ayauTopHas ¢
ayIUTOPHS IS KOJIHYECTBOM pabO4YMX MecT
IIPOBEICHUSA B COOTBETCTBHUH c
KOHCYJIbTallui KOJIHYECTBOM CTYIEHTOB,
pabouee MECTO
NpernoaaBaTens, JOCKa
e Cucrema
KomnreroTepHas TEXHHKA: 3
BHUICOKOH(epeHIHH
TePCOHANBHEIE KOMITBIOTEPEL, | )\ 1.
nepudepuiiHble yCTpoicTBa, Apache’
YCTpOHCTBA MOJKIIOYEHHS K "
Openmeetings
cetd VIHTEpHET, 1OCTYII B
3NEKTPOHHYIO
HH(pOPMaIMOHHO-
00pazoBaTenbHYIO Cpely
HTU (bunmuana) YpdV,
KOMILIEKT JIAIIEH3HOHHOTO
IpOrpaMMHOI0 o0ecreyeH s
CamocTtositenpHas | YuebHasd Meb6ens  aymutopras ¢ | Microsoft Windows,
paboTa CTyJeHTOB | ayAUTOpHs/ KonuyecTBOM paboumx Mect | Jlorosop Ne  43-
[lomemenust o | B COOTBETCTBHH ¢ | 12/1712-2019 0T
CaMOCTOSITEILHOH | KOJTMYECTBOM cTynenTos, | 18.11.2019;
paboThI pabouee mecto | [loamucka Ha
obyJaromuxcs [penoiaBaTens, IIOCKa | COMPOBOXIEHHE TI0
ayJIUTOpHAas. 31.01.2021.
Microsoft Office,
KommeroTepHas tTexHuka: | JJloroop Ne 43-

TIEPCOHAJIEHBIE KOMIIBIOTEPHL,

12/1712-2019 ot
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nepudepruiiHble YCTPOHCTBA,
YCTpOHCTBA MOIKIIOYEHHS K
cetu MHTepHer, mocTtyn B
3JIEKTPOHHYIO

HH(POPMAITHOHHO-

00pa3oBaTeNbHYIO cpeny
HTU (pumumama) VYpdV,
KOMIUIEKT  JIMIIEH3HOHHOTO

IIporpaMMHOTO obecnevyeHus

18.11.2019;
ITommucka Ha
COITPOBOXKIOEHUE I10
31.01.2021.
HoroBop Ha
NpeaoCTaBICHHE
IIOCTOSTHHOTO
JOCTYTIa K CETH

WuTepHeT ot
30.12.2019 Ne

800037
5 | Texymmuii VyebHas aymuto- | Mebens  aynuropHas ¢
KOHTPOJIb, pHsI IUIS TIpOBENe- | KOMMYECTBOM pPabodyux MeCT
MPOMEXYTOYHAsE | HUS  TEKYIIero | B COOTBETCTBHH g
aTTecTaIus KOHTPOJISI ¥ TIPO- | KOJHYECTBOM cTyneHToB, | Cucrema
MEKYTOUHOU pabouee MECTO | BHICOKOH(pepeHIHH
aTTecTallHu IpernoiaBaTes, nocka | ZOOM;
ayIUTOpPHAs; Apache
KommproTepHast TeXHHUKA! Openmeetings

IIEPCOHAJIBHBIE KOMIIBIOTEPEI,
nepudepuitnbie ycTpoiicTa
10 KOJIMYECTBY
obyyaromuxcs

2.3.PABOYASA ITPOI'PAMMA JUCIHUIIJIMHBI

TGOpBTPIT-IeCKPIe OCHOBBI XUMHYECKOH TEXHOJIOTHH IIPAPOJHBIX BHCpFOHOCI/ITCIIeﬁ H

HaHOCTPYKTYPHBIX IOJTMMEPHBIX MaTepHAJIOB

Pabouas nporpaMma JUCHHUIIIAHEI COCTABJI€HA aBTOPaMH.

P Iloapa3znenenne
Ne i/ | ®amuiua Uma OTdecTBo | crenens, yueHoe | [JdomxHoCcTh
3BaHHE
1 Cunopos Oner FOpeeBuu H1 I 5 O npocdeccp JenaprameHT
podeccop €CTECTBEHHO
HaY4HOT'O
obpa3oBaHus

2.3.1. COAEPXKAHUE U OCOBEHHOCTH PEAJIM3AIIMH JUCHUIT/IMHBI

TeopeTnueckiie OCHOBEI XUMHYECKOH TEXHOJIOTHH IIPHPOJHEIX SHEPTOHOCHTEIEH 1
HAHOCTPYKTYPHBIX IIOJIUMEPHBIX MATEPHUAIIOB

2.3.1.1. Texuosoruu oOy4eHHsl, HCIOJb3yeMbleé IPH H3YYEHHH THCHHILTHHBI

MOY.JIfA

[Ipu peanuzanuu

JUCITATIIIMHBL

HCIIOJNIB3YETCA

TpaJUIIHOHHAs (PemnpoayKTHBHAsA)

TEXHOJIOIHs, IPUMEHSIFOTCS HHPOPMaLMOHHEIE TEXHOJIOTHH, IPOOIEMHOE 00yUYEHHE.
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2.3.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (HHAMKATOPSI) 10 AUCHHILUIHHE

Kox u HamMeHoBaHue ILnanupyembie pe3yJIbTaThl 00y4eHHs (MHIHKATOPHI)
KOMIIeTeHI[HH

ITK-2: Cnocoben 3Hanus:

MIpOBOIHTH H3y4CHHE, ® TEOPETHYECKHE U NIpaKTHYECKHe 3HaHMs B 00nacTu
aHaJIH3, pacuer TEPMHUYECKHX ITPOIECCOB IepepabOTKH TBEPIOrO
obopynoBaHus TOILIHBA.

TEXHOJIOTHYECKHX YMmenust:

IIPOLIECCOB MIOJIy4YeHus e ocymecTBIATe  BeIOOp  Hambonee 3¢ peKTHBHOMH

METaJUTyPrUH4ecKOro KOKca;

TEXHOJIOT'MH C Y4YE€TOM COCTaBa YI“OJH:H()ﬁ ITHXTHI
TYIICHHUA H paCC€Ba KOKCa,

® IPOBOJUTE aHATU3 3)(PEKTHBHOCTH TEXHOIOTHYECKHX
IIPOLIECCOB U IIPOU3BOICTB B LIEJIOM.
HUMeTh onbIT/BJIAJETD:

® HaBhIKAMH 10 pa3paboTke U 00OCHOBaHHIO BEIOOpA

pallMOHAIBHBIX ~ CXEM  TEXHOJOTMH  IlepepaboTKH
IPUPOTHBIX SHEPTOHOCHTENEH.
[1K-5: CnocoGeH | 3nanus:
IPOBORMTE QHMIHI; CHIPHA, ® METOIHK XMMHYECKOT0 aHanu3a IPHPOIHBIX
MarcpHalioB X  TOTOBOH SHEPrOHOCHTENEH H TOTOBOM IPOTYKIIHH.
IPOIYKIMH, OCYILECTBIATH VMeHRa:
OLIEHK e3yIbTaTOB
i pesy ® JCNONB30BaTh THIOBBIE METOIBl XHMHMYECKOTO aHaIU3a
aHaIN3a; & "
’ IPUPOIHBIX 3HEPrOHOCUTENEH M TOTOBOH MPOIYKIIHH;
®  CaMOCTOSTENHHO ITPOBOAMTE aHAIH3 3G GEKTHBHOCTH
TeXHOJOTHYEeCKUX IIPOIIECCOB.
Hmets onbIT/BJIaAETh:
npoBeieHHUS (QU3UKO-XUMHUYECKHX METONOB aHaIW3a YT,
He(TH ¥ rOpIOYMX ra30B ¥ FOTOBOM IPOXYKIHH.
2.3.1.3. CopepxaHue AHCHUILIHHBI
Kon
Paspnen, Tema
pasnea, Copep:xanue
JTHCIHIIIHHBI
TeMbI
Crpykrypa yrne#. TexHuueckuil U 371€MEHTHBIH aHAIN3
Teepabie i %
P1 ropIovme TI'. Knaccupukarmus yrineii. CTpoeHHE OpPraHMYecKOH MaccChl
yris. HamMonekynspHass W MONIEKyJsSpHas CTPYKTypa YIJei.
HCKOIaeMble "
Mozenu cTpoeHus yrien
Teopernueckue "
P OO6mas  XapakTepHCTHKa IPOLECCOB  TEPMHUUYECKOMH
OCHOBBI Z
S nectpykuurr TI'M. Ilmactuyeckoe cocTosHHe. CBoiicTBa
P2 P IUIACTHYECKOTO COCTOSIHUA. Teopus cnekaHus. DopMHpoBaHHE
nepepadoTKH
pep CTPYKTYpEl. MeTo/Ibl IPOTHO3HPOBAHHUS CBOMCTB KOKCa.
yriiei.
Heprs n Ou3uka W XuMusd Heru ¥ raza. OpakUMOHHBIH H
P3 B e rpynmnoBoi cocraB. Kiaccudukanus nedptn. Tepmuueckuii
H w
pup KpekHHr W rupoim3. Karamutudeckuil KpekuHr. Pudopmuar.
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Karanmutudeckue NpEBpPAIEHHS KOMIIOHEHTOB CBHIPBS.

asudukanusa. B3auMonelicTBHE CBHIPbS ¢ OKHCIHTENEM.
Hubby3noHHO-KMHETHYECKAs TEOPUS FOPeHHs M ra3u(HKaIHH.

MaxpokuHeTHKa IIpoLEeCCOB IIpH rasu(pHUKaluy.
P4 Tl'asudukanus P por p pran

['uaporeHU3aMOHHEIE TPOIECCHI H UX TEOPETHYECKHE OCHOBBI.

Karanmuzaropsr THAPOTeHU3AIHOHHEBIX POIECCOB.

Karanmutuueckne metone: cuaTesa 3 CO u Hs.

TepMmomecTpyKTUBHBIE IPEBPAIIEHHS B TBEPOH (ase.
DU3MKO-XHMMHYECKHE CBOMCTBA U CTPYKTYpa HANIOJHUTENEH 1

P5 l"pa(bﬂ"rauuﬂ CBA3YIOIIHX BEIICCTB, HCIIOJIB3YEMBIX ITPH H3TOTOBJICHHHA

YTIIEpOJHEIX MaTepranoB. TeXHHUecKuit yriaepo.
Cuntetnueckue anmassl. [IopucTeie yriepoassie aicopOeHTEL
YriepoHbIe BOJIOKHA.

2.3.1.4. SI3bIK peaJu3anu NporpaMmMbl

ITporpaMma QUCHMILIMHEL peau3yeTcs Ha rocy1apcTBeHHOM s3bIKe Poccuiickoii ®eneparun

2.3.2. YYHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUIIJIMHBI
TeopeTuyecKrie OCHOBBI XUMHUYECKOH TEXHOJIOTHH IIPHPOIHBIX 3HEPIrOHOCHTENEH 1
HAHOCTPYKTYPHBIX IIOJMMEPHBIX MaTEPHAIIOB

JJIeKTPOHHBIE pecypchl (H3AaHHSA)

L.

PacuerHo-rpa¢uueckas pabora «OmpeneneHHe TOJNLIMHBI IJIACTHYECKOTO  CIIOS»
[DneKkTpoHHEIM pecypc] : METO. yKa3aHHs K BHIIOJIHEHHIO pacdeTHOrpadHuecKoil paboTel
/ aBT.-coct. O. K0. Cumopos ; MuH-BO Hayku ¥ Bbicul. oOpasoBanus PD ; GPI'AOY BO
«Yp®@VY um. nepsoro Ilpesunenta Poccuu b. H. Enenunay», Huwkaerarnn. TeXHON. HH-T
(bmmman). — Hwxawuit Tarmn @ HTU  (bmwmam) VYpdV, 2019. - 46 c.
http://elib.ntiustu.ru/105#target-2685

. PacueTtHo-rpaduueckas pabora «OmnpeneneHue (pPakUMOHHOTO COCTaBa IIPOAYKTOB

TIIEPEroHKH He()TH» : METOM. yKa3aHHs K BBINOJHEHHIO pacyeTHorpadpudeckoi paboTsr /
aBT.-cocT. O. 0. Cunopos, H. A. ApucroBa ; MuH-BO HayKkH H BhICII. oOpasoBanus PO ;
®I'AOY BO «Yp®V uwm. nepsoro I[Ipesunenta Poccun b. H. Enenuna», Hukuerarn.
texson. ®H-T (pumuan). — Hewkuwuit Tarun : HTU (¢pumuan) YpdV, 2019. - 36 c.
http://elib.ntiustu.ru/105#target-2686

. Teopemqecxﬂe OCHOBBI XHMHYECKOH TEXHOJIOIHH IPUPOJHBIX BHCpFOHOCHTeHeﬁ

[DneKTPOHHBIH pecype] : METOA. yKa3aHHs 11 BRIIONHEeHHA 1ab. pabot / aBT.-cocT. O. 0.
CumopoB ; M-Bo Hayku u Beicil. obpazoBaHusi P® ; PI'AOY BO «Yp@VY um. nepsoro
IIpesunenta Poccuu B.H. Enbipnan, Huxaerarwn. texHou. HH-T (puin.). — Hioxawuii Tarun
: HTHU (pumaan) Yp®@VY, 2018. — 17 c. http://elib.ntiustu.ru/105#target-2683

IleuaTHbIE H3ITAHUS

XHUMHS TIPHPOIHBIX JHEPrOHOCHTENECH W YITIEPOIHEIX MaTepHaloB. YueOHOe mocobue/
T.B.Byxapkuna, C.B.Bepxwuunnckas, H.I'.JurypoB, B.ILTymamsa. M.: MWsn-so
«Texnuuka», TYMA I'PVIIII, 2009. — 204 c.

IIpodeccnonanbubie 6a3bl JAHHBIX, HHGOPMALMOHHO-CIIPABOYHbLIE H IOHCKOBBIE
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CHCTEMBI

1. DnextpoHHO-OMONMHMOTEYHAs cCHcTeMa
(http://biblioclub.ru)

«YHuBepcuTeTCKass OubinoTeka OHIIAHHY

OnexTpoHHO-0nbOHOTeuHas cucTeMa «Jlampy (https://e.Janbook.com)

2

3. 3.Ob «DOnekrponnas 6ubmuorexa HTU» (http:/nti.urfu.ru ).

4. TlpodeccuonansHas 6aza JTAHHBIX
(http://materials.springer.com/)

5. Xypuan Kokc u Xumus http.//nti.urfu.rw/page/Periodika

MaTtepuans! aus aun ¢ OB3

«SpringerMaterials»

Becy kontenr OBC mpexncraBnen B Buzae ¢aiinoB cnenmaneHoro Qopmara s
BOCITPOM3BEICHMS] CHHTE3aTOPOM pEdYH, a TaK K€ B TECTOBOM BHJE, IPHUTOIHOM JUIS
IPOYTEHUs C UCIOJIL30BAHMUEM SKPaHHOM JIyIIbl ¥ HACTPOMKOH KOHTPACTHOCTH.

2.3.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCHUIT/IANHBI

Teoperrueckue OCHOBBI XMMHMYECKOM TEXHOJIOTHHM IIPHPOJHBIX
HAHOCTPYKTYPHBIX TIOJTMMEPHEIX MaTepHaIOB

oﬁopynonanuem H nNporpaMMHBIM obecrneyeHHEM

BHepFOHOCHTeJIeﬁ H

Ceeaennsi 00 0OCHAIEHHOCTH AHUCHHMILIHHBI CIHCHATHIUPOBAHHBIM H naﬁopa’ropnbm

Ne Bun 3ansaTuii HaumenoBanue OcHaleHHOCTh g T —
m\t CHeLHATEHBIX CIENHATbHBIX TOMEIIECHUH 1 P
. " [IPOrpaMMHOTO
MIOMEIIEHHH U [OMeIeHuH s
i o obecreyeHus.
[IOMEIEeHUH 115 CaMOCTOATENbHOI paboThI
" PexBu3uTHI
CaMOCTOSITEbHOM O
paboTs P
JIOKyMEHTa
1 | Jlexnuu VYyebHas Mebens  aymumTopHas ¢ | Microsoft
ayAMTOPHA IS KonuuecTBOM paboumx Mect | Windows, Jlorosop
[IPOBEJICHHS B COOTBETCTBHUH c | Ne 43-12/1712-
JIEKIIHOHHBIX KOJIMYECTBOM CTyAeHToB, | 2019 oT
3aHATHH paboyee mecto | 18.11.2019;
IpenojiaBaTes, mocka | ITopmucka Ha
ayJIMTOpHAs. COIIPOBOXKIICHHUE T10
KomnbroTepHas TEXHHKA! 31.01.2021.
KOMILIEKT (TIEpEeHOCHOTO — Microsoft Office,
€CJIM ayJUTOpHS HE Jorosop Ne 43-
obopynoBaHa cranpoHapabiM | 12/1712-2019 ot
000opyIoBaHHEM) 18.11.2019;
IPOEKIIHOHHOTO [Tonmucka Ha
000pyIOBaHHUS: COIIPOBOXKICHHE IO
HOYTOYK/KOMIIBIOTED, 31.01.2021.
IPOEKTOP, MPOEKIMOHHBIA Cucrema
9KpaH/oCcKa. BHICOKOH(pEpeHIH
it ZOOM;
Apache
Openmeetings
KHX
2 | JIabopaTopHbie Yyebnas Meb6ens UL XMMHYEC He Tpe6yerca
paboThl nabopaTopus 11s | 1abopaTopHi, BBITSDKHBIC
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IIPOBEICHHSA mKadel, nabopaTopHoe
3aHATHH obopynoBaHuUe:
® QHAIUTHYECKHE BECHL
® HarpeBaTellbHAs NEYb.
® XHMHYECKad Imocyna.
® CYIIHJIBbHAA II€Yb.
® THIIH KepaMUYecKue.
®  IIUIMIEL
®  HKCHKATOP.
® CeKyHIOMep.
[TpaxTHueckue YyebHas Mebenr  aymutopHas ¢ | C Microsoft
3aHsaTHs/mabopaTr | ayauTOpHs IS konudecTBOoM pabounx Mmect | Windows, Jlorosop
OpHEIE PabOTEI IIPOBEICHHUS B COOTBETCTBHH c | Ne 43-12/1712-
MIPaKTHYECKUX KOJIMYECTBOM CTyJleHTOB, | 2019 oT
3aHATHH U pabouee mecro | 18.11.2019;
n1abopaTOpHBIX MpETnoaaBaTels, nocka | [Tonnucka Ha
pabort ay/IUTOpHAas. COIIPOBOXKIICHHUE 110
KomneroTepHas TeXHHKA: 31.01.2021.
KOMILIEKT (TIEpEeHOCHOTO — Microsoft Office,
€CJIM ayIUTOpHS HE Jorosop Ne 43-
obopynoBaHa craiimoHapHeM | 12/1712-2019 ot
060pyIOBaHHEM) 18.11.2019;
IPOEKIIHOHHOIO [Tonmucka Ha
o0opynoBaHHMs: COIIPOBOJKIEHHUE IO
HOYTOYK/KOMIIBIOTED, 31.01.2021.
IPOEKTOP, NPOEKIIMOHHBIH Cucrema
aKpan/mocka.PeryKTophl g | BUAEOKOH(DEPEHIIH
BBINIOJIHEHHUS J1a00PAaTOPHBIX | |
paboT,KOMIUIEKTEI Apache
H3MEPHTEIBHBIX Openmeetings
HHCTPYMEHTOB.
Koncynpranuu VyebOHas Mebens ayauTOpHas c
ayAMTOpHS Ul KOJIMYECTBOM pabOuMX MeECT
IPOBEJICHUS B COOTBETCTBHH c
KOHCYJIbTaIui KOJIHYECTBOM CTYJECHTOB,
paboyee MECTO
IpenoaaBaTels, IOoCKa
ayauTOpHas. Cucrema
KoMmproTepHas TeXHUKA: BHIECOKOH(epeHIIH
niepcoHabHBIe KOMIBIOTEpH], | # ZOOM;
nepudepuitubple yctpoiicTa, | Apache
ycTpoiicTa moaxmodeHns k| Openmeetings
cetu HTEpHET, 1OCTYII B
ANEKTPOHHYIO
HH(OPMAIHOHHO-
00pa3oBaTeNbHYIO CPELy
HTHU (dunuana) YpdV,
KOMILJIEKT JJHLECH3HOHHOI'O
IpOrpaMMHOro obecredeHus
CamocrosaTensHas | YuebHas Mebens  aymmtopHas ¢ | Microsoft
paboTa CTyIeHTOB | ayaAuTOpHs/ KonuuecTBOM paboumx Mect | Windows, Jlorosop

TIOMCEIICHUA IS

B COOTBETCTBHH C

Ne 43-12/1712-
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CaMOCTOSITETbHOM
paboTs
o0yyaromuxcs 1
KypCOBOI'O
IIPOEKTHPOBAHHUS

KOJIMYECTBOM CTYIEHTOB,
pabouee MECTO
penojaBaTe’s, J0cKa
ayIMTOpHAasl.

KommsroTepnas TEXHUKA:

IIEPCOHAIIbHBIE KOMIIBIOTEPEI,
nepudepuiiHbe  YCTPOHCTBA,
yCTpOHCTBA MOIOKIIOYEHHS K
cetu HMurepner, nmoctynm B
9JIEKTPOHHY IO

HHGOPMAIIMOHHO-

00pa3oBaTeNIbHYIO cpeny
HTHU (dummana) VYpdV,
KOMILIEKT  JIMICH3HMOHHOTO

IIPOrpaMMHOT0 obecnedeHus]

2019
18.11.2019;
Tloanucka Ha
CONPOBOXKIEHHUE 110
31.01.2021.
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
IToanucka Ha
COTIPOBOXKAEHHUE 10
31.01.2021.
Horosop Ha
IpeIoCTaBlICHUE
IIOCTOSIHHOTO
JOCTyIa K CETH
WuTepneT oT
30.12.2019 Ne

oT

800037
6 | Texymuii Vyebuasa aymuto- | Mebenes  ayaumTopHas ¢
KOHTPOJIb, pHs I pOBe/e- | KOMMYeCTBOM paboumx MecT
IPOMEXYTOYHass | HAA  TEKYIIEro | B COOTBETCTBHHU c
aTTecTalus KOHTPOJISI M IIPO- | KOJMYECTBOM cTyneHTOB, | CucTeMa
MEXKyTOUHOMH pabouee MECTO | BUJEOKOH(epeHIH
arTecTallii IpenojaBaTes, mocka | 1 ZOOM;
ayJMTOpHAs; Apache
KomneroTepHas TEXHUKA: Openmeetings

IIEPCOHAIBHEIE KOMIIBIOTEPEI,
nepuepuiHbIe yCTPOHCTBA
10 KOJIMYECTBY
o0yJaronmxcs

2.4. PABOYAS ITPOI'PAMMA JUCHUIT/IMHBI
OCHOBBI TPOEKTUPOBAHHS NPEIPUSATHIT IepepaboTKH MPUPOIHBIX SHEPIrOHOCHTEICH

Pa6ouas mporpamMMa JHCIUIIIMHEI COCTABIEHa aBTOPAMH!

Ne o/ | @amuns Uvmsa OtgecTBo VASHA CTeNGIE, Jo/zKHOCTD Tloppaseneime
y4eHOe 3BaHHe
1 Apucropa Haranbs K.T.H., IOoLIEHT JloneHT JenapTraMeHT
AnexceeBHa €CTECTBEHHO
HAY4YHOTO
o0pazoBaHus

2.4.1. COAEPKAHUE U OCOBEHHOCTH PEAJIM3AIINU TUCITUIIIMHBI

OCHOBBI IPOEKTAPOBAHMS IPENNPUSTHI TIepepaboTKU IIPUPO/IHBIX SHEPTOHOCHTENEH
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2.4.1.1. Texnonoruu o0y4eHHs, HCIOJb3yeMble NPH H3YYeHHH IHCUHIUIHHBI

MOJTy JIst

HpH peali3allid  JHCIHILIHHBI

HCIIONIB3yeTCsT  TpaJuIMOHHAs  (penmpoIyKTHBHAs)

TEXHOJIOTHA, IIPHMEHAIOTCA I’IH(I)OPM&III/IOHHBIC TEXHOJIOTHH, HPOGHGMHOC OG}”—ICHHG.

2.4.1.2. [Inanupyemsie pe3yabTaThl 00y4eHHs (HHAUKATOPHI) N0 nncunnnnﬁe 3

TEXHOJIOTHYECKHI Ipo1ecc
IMOIYYCHHA
METAJLUIYPTHYECKOT'O KOKCa;

Kon u HanmeHoBaHue ILnanupyemble pe3yIbTaThl 00yUeHHs] (HHAHKATOPDI)
KOMITeTeHIIHH

IK-1: Crocoben 3nanus:

IIPOBOAUTE u e o0opynoBaHusi JUis IIOATOTOBKM YTOJIBHOH INHXTEL
KOHTPOJHPOBATh npolecca KOKCOBAHHS U yIaBIHUBAHUS JIETYYHX NPOIAYKTOB.

Ymenust:
e 000CHOBaHO BI:IGPIpaTb PEXHM TEXHOJIOTHYCCKUX
IPOIIECCOB;
HmeTb onbIT/BJIANETH:
L] HaBBIKaMH IIPOBECICHHUA TEXHOJIOTHICCKHX IIPOLIECCOB
KOKCOBaHHs, YJIaBIIMBAHHUA H pa3AeJICHUA JETYUYHUX
MPOIYKTOB,;
L4 HaBBIKaMH KOHTPOJIA TEXHOJIOTHYCCKHUX IIpoLECCOB |
KOKCOXHMHYECKOI0 ITPOMU3BOICTREA.

TIK-2: Cnocoben
MIPOBOIUTE H3YYeHHeE,
aHaJu3, pacuer
obopynoBaHUS
TEXHOJIOTHYECKHX
IPOLIECCOB MOJTyYEHHUS

METAJLUTYPTHYIECKOTO KOKCa,

HmeTs onbIT/BJANETH:

3uaHua:
e TEXHOJIOTHYECKHX pAacyeToOB Ipollecca  KOKCOBaHHMs
YrOJILHOM LIMXTHI, TYIIEHHS U pacceBa KOKCa;

Ymenus:
® CaMOCTOSATEJIBHO IPOBOIUTH pacueTsl IIpoliecca
KOKCOBaHH$, TYIIEHHS KOKCa U COPTHPOBKH KOKCA.

® HaBBIKAMH PacyE€TOB U 000CHOBaHHUIO BI)I60pa
PaHOHAIBHBIX CXEM TEXHOJIOTHH KOKCOBaHHS.

2.4.1.3. Cogep:kaHue JHCHHILIHHBI

Paznen
Kox
AHCIUTLIAHBI Copep:xanue
pa3nena
TexHUKO-3KOHOMHYECKOE o0ocHOBaHUE
Beenenue B
Pl npoekra. OOocHOBaHHE cmocoba IPOM3BOJACTBA
IIPOEKTUPOBAHHE %
XHUMHYECKOH IPOAYKIIMH
Bri6op u pa3paboTtka [TocnenoBareIbHOCTh pa3pabOTKH TEXHOIOTHYECKOH
P2 TEXHOJIOTHYECKOH CXEMBI cxeMsl [IpuHIHNIHANBEHAS TEXHOIOTHYECKas cxeMa
IIPOM3BOJICTBA PasMenieHHe TeXHOJIOTHYECKOro 000py10BaHu
PacueT TeXHOJIOTHYECKOTro OcHoBHBIE THIIBI XMMHYECKUX peaxTopoB
P 060pyMOBAaHHS XUMHYECKUX | Xumudeckne (aKkTopbl, BIHAIOIME Ha  BBIOOP
IIPOM3BOJICTB peakTopa

2.4.1.4. SI3pIK peaJH3alUH NPOrpaMMbl

IIporpamMma JMCIMIUIMHEL PEAlTH3yeTCs Ha rOCyIapcTBeHHOM fA3bike Poccuiickoit Penepanuu
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1.

2.3.2. YYHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEHEHHE

JJIeKTPOHHBbIE pecypchl (M31aHUA)

JUCIHHUITIMHBI

Apucrosa H.A. Meroguyeckne yka3aHHs K BBRIIOJHEHHIO KypcOBOH paboTEI 110 Kypey
«OCHOBBI IPOEKTUPOBAHKS MPEIIPHITHH IePepadOTKH INPHPOIHBIX SHEPrOHOCHTEIECHY.
[Onextpounsiit pecype] Himkauit Tarmn: HTU (¢) Yp®V, 2019. — 22 c. Ne15-02/18090-17.

http://elib.ntiustu.rU/105#target-1889

IMeuaTHbIEe H3TAHNS

He ucnonesyrorcs.

Ilpodeccnonanbubie 06a3bl JaHHBIX, HH(POPMALHOHHO-CIIPABOYHbIE H IMOHCKOBBIE
CHCTEMBI

2.
3
4.

DnexTpoHHO-O0UbIHOTEUHAS
(http://biblioclub.ru)

OnexTpoHHO-0HOMMOTEYHas cucTeMa «Jlanpy» (https://e.Janbook.com)
I[IpodeccuonansHas 6a3a nanHbx «SpringerMaterialsy» (http://materials.springer.com/)
Kypuan Koke u Xumus http.//nti.urfu.ru/page/Periodika

CHCTEMA

Marepuaas: s s ¢ OB3

«YHuBepcuteTckass  Oubnuorexa

OHJIAHHY

Becs kontent DBC mpencraBneH B Buzme ¢aitno cnenuansHoro Qopmara uis

BOCIIPOM3BEACHHUS CHHTE3aTOPOM pe4M, a TaK XK€ B TECTOBOM BHJE, NPHUIOJHOM JUIs
MIPOYTEHHS C UCIOIB30BAHUEM SKPaHHOM JIYIIB M HACTPOMKOM KOHTPACTHOCTH.

2.4.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCIHHUIL/INHbI

OCHOBBI IIPOEKTHPOBAHHS IIPEANPHUATHIA IIepepaboTKK IPUPOIHBIX SHEPTOHOCHTEEH

Cgenenus 00 OCHANIEHHOCTH AMCUHIUIMHBI CHENHATH3HPOBAHHBIM H J1a00paTOPHBIM
000pyI0BaHHEM H NPOrPaMMHBIM 00ecredeHHeM

Ne
m\

Bun zanarHii

HaumeHoBaHHE
CHEeNHAJIBHBIX
noMemeHH H

noMemeHu as

CaAMOCTOSTEILHO

i paboTh!

OcHamEeHHOCTh
cIenMaJbHbIX MOMem eHnil
M NMOMeIeHu /18
CaMOCTOSITe/IbHOH padoThl

Ilepeuenn
MpOrpaMMHOI0
ol0ecrmeueHusl.
PexkBH3HTHI
MOATBEPKAANIEr0
JOKYMEHTA

Jlexuu

VyeOHag

IIPOBEJIEHUS
JIEKIIHOHHEBIX
3aHATHH

ayJIUTOpHUs JUIs

Mebens  aymuTopHas ¢
KOJIMYECTBOM pPabO4YMX MeECT
B COOTBETCTBHH c
KOJIHYECTBOM CTYZIEHTOB,
paboyee MECTO
IIpernoiaBaTe’s, JocKa
ayTHTOPHASsL.

KoMmnpioTepHast TEXHUKA:
KOMILIEKT (TIEPEHOCHOIO —
€CITH ayJUTOPHUs He
000pyI0BaHa CTAllHOHAPHBIM

OnepanuoxHas
cuctemMa Windows,
o uCHBIH TakeT
Microsoft Office

Horoop Ne  43-
12/1712-2019 oT
18.11.2019

-Cucrema
BH/ICOKOH(epeHLu i
ZOOM;
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obopyioBaHHEM) Apache
IIPOEKIIMOHHOT O Openmeetings
o0opynOBaHHS:
HOYTOYK/KOMITBIOTED,
IPOEKTOP, NPOEKIIHOHHEII
9KpaH/mIocKa.
[IpakTHyeckue YyebOnas Mebens ayauToOpHas c
3aHATHSA ayUTOPHA 75 KOJIMYECTBOM pabodux MecT
OnepanuonHas
TIPOBEICHHS B COOTBETCTBUHU c %
cucrema Windows,
IPaKTHYECKUX KOJIHYECTBOM CTYIEHTOB, 3
- oducHbI maKer
3aHATHH U paboyee MECTO !
Microsoft Office
1abopaToOpHBIX IIpeIoJaBaTeis, JI0CKa
pabort ayIuTOpHAs. Horoop Ne  43-
KommbroTepHas TeXHUKa: 12/1712-2019 oT
KOMILJIEKT (TIEpEHOCHOr0 — 18.11.2019
P
eciH ayIUTOpHs He s —
obopyaoBaHa CTAallHOHAPHBIM BUIEOKOH{EpEHIH
obopyznoBaHHEM) 7OOM:
IPOEKIIHOHHOTO Apache’
000fyHOnaHRA. Openmeetings
HOYTOYK/KOMITBIOTED,
IPOEKTOP, MPOEKIIHOHHBIH
SKpaH/gocKa.
Koncynpranun YueOHas Mebenb ayauTOpHAas c
ayIUTOPHS VIS KOJIMYECTBOM pabOyYHX MeCT
IPOBENCHUS B COOTBETCTBHHU ¢ | OnepannoHHas
KOHCYIbTaIHH KOJIHYECTBOM CTYy/IEHTOB, | cucreMa Windows,
pabouee MECTO | o(hHCHBIH HaKeT
npenojaBaTens, nmocka | Microsoft Office
EUUHIOREAN, Horosop Ne  43-
KoMmnrproTepHas TeXHUKA: 12/1712-2019 e
TePCOHATBHEBIE KOMITBIOTEPEL, | {¢ 11 9019
nepudepHitHbIe YCTPOHCTRA, .y
ycTpoiicTea noakmoueHus k- | -Cucrema
cetu MaTEepHET, 10CTYI B BHIEOKOH(EPEHIIHi
3NEKTPOHHYIO Z0O0M,;
uHpOpMaLHOHHO- Apache
o0pa3oBaTtesbHYIO Cpeny Openmeetings
HTU (¢punuana) YpdYV,
KOMILIEKT JTHIEH3HOHHOTO
IpOrpaMMHOr0 obecreueHus
CamocrositensHad | YueOHas Mebenp  ayauTopHas  C Oneparpomas
HYECTBOM pabOUYMX MECT .
paboTa cTyJJeHTOB | ayAuTOpus/ KOJI p LI =
MIOMEIIEHHs Il | B COOTBETCTBHH v _.

. otucHsI HaKeT
CaMOCTOSITEIBHOM | KOJIMYECTBOM CTYNEHTOB, | \ v ofi - Office
paboTsI pabouee MECTO T 43:
o0yJalomuxcs ¥ | IpenojaBaTes, JlocKa | 5 /1712_2019' =
KypCOBOTO ayIMTOpHAs. 18.11.2019
IIPOEKTHPOBAHHUS o

KommeroTepHas texuuka: | JloroBop Ha
IIEPCOHAIBHBIE KOMIIBIOTEPE], | IPEIOCTaB-IeHHE
nepudepuitHble YCTpPOMCTBA, | MOCTOSHHOIO
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YCTPOHCTBA IOIKIIIOYEHHS K
cetu UHTepHer, HocTynm B
3NIEKTPOHHYIO

IocTyna K CeTH
Wntepuer ot Ne
800037 30.12.2019

HHGOPMAIIMOHHO-
o0pa3oBaTebHYIO cpeny
HTU (punmana) VYpdV,
KOMIUIEKT  JIMLEH3HOHHOIO
NporpaMMHOro obecredeHust
Texymmii YyeOnas ayaurto- | Mebens  aymutopHas ¢ | OnepannonHas
KOHTPOIIb, pHUs A IIpoBelie- | KonudecTBoM paboumx Mect | cuctema Windows,
OpPOMEXKYTOYHAs | HAS  TEKYIIEero | B COOTBETCTBHH ¢ | oducHsIt axer
aTTeCTalHs KOHTPOJS M IpO- | KOJTHIECTBOM CTYIEHTOB, | Microsoft Office,
MEXYTOYHOH pabouee Mmecto | Jlorosop Ne  43-
aTTeCTalluH MIpenoIaBaTes, mocka | 12/1712-2019 oT
ayZIMTOpHAas; 18.11.2019
KomneroTepHas TeXHHKA: Cerests
[IEPCOHATBHEIE KOMIIBIOTEPEL, | oo (epermmit
nepudepuiiHbie YCTPOHCTBA ZOOM:
0 KOJIMYECTBY Apache
obyHalomuXcs Openmeetings
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