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IIpenucaosue

1. TIIporpamma pa3paboTaHa B COOTBETCTBUH ¢ TpeboBaHMsIMU DenepantbHOTO 3aKOHA OT
27.12.2012 1. Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit Denepanum», ¢eaepaaibHOTO
TOCYyapCTBEHHOTO0 00pa30BaTEeIbHOTO cTaHjapra Beicmiero obpazoBanus (PI'OC BO) mo
HarpaBjeHuto moArotoBku (crenuanbHoctu) 21.03.01 Heghmezazosoe deno yTBepxkaeHHOTo No
96 ot 09.02.2018 rona.

2. PazpaboTrunk(u):
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4. YTBepxKaaro:

PykoBoaurenb A. . Koxenepon
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1 Ileab ocBoeHMsI AUCHUIIIHHBI

Llenvio oceoenusn OuUCYunIuHbL A6IAEMCA POPMUPOBAHUE Y CMYOEHMO08 CUCIEMbL 3HAHULL
0 XUMUYeCKOM cocmase He(hmu u 2aza, mMemooax anaiuza He@mu u He@menpooykmos &
AKKpeOUmoBauHuIX 1aO0pAmMopusixX, COBPEMEHHLIX CNOCOOAX NPOMbIULIEHHOU nepepabomke

Hepmu u 2asza.

2 Mecto aucuunjunsl B cTpykrype OITOII

JlucuuiuinHa OTHOCHTCSA K oO0si3aTenbHON dactu Onmoka b1l ydeOHOro muana, mMomyss

«Monynp Hedrerazoroe nemoy.

4 CTpyKTYypa U co/iepKaHue QU CUUILTHHBI
OO0mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX eIMHHUIIBI, 108 yacos.

n/o

Tema

TpynoeMkocThb 1o BUAaM
y4ueOHOH paboThI, yac

3angarus JICKIITMOHHOT'O
THIIA

[IpakTHyeckue 3aHATHS
JlaGoparopHbIe 3aHATHS
Koncynpranuu
CamocrosiTenbHas paboTa

Kox komrmierennmm

OneHOYHbBIE
cpencTaa

CocraB u cBOCTBa
HedTeil. DIeMEeHTHBIN,
(bpaKkIMOHHBIH,
IPYIIIOBON U
WHIUBUAYATbHBIN COCTaB
He¢ptu. Cocras,
CTpoeHue U (PU3HKO-
XUMHYECKHUE CBOMCTBA
YTJIIEBOJIOPO/OB,
reTepOaTOMHBIX
COCIUHCHHI, CMOJIHCTO-
ac(anbTeHOBBIX U
MUHEpaIbHBIX BEIECTB
HepTH

OIIK-1.

Pedepar.

Knaccudukanum vedreit.
CoBpeMeHHbIE
XUMHUYCCKUC N
TEXHOJOTMYECKHE
Kiaccuukanuu HedTei.
CocraB U cBOMCTBa
OCHOBHBIX BHUI0B
He(TENPOIYKTOB

OIIK-1.

Ompoc;
Co0OeceoBaHue.

I'unoressl
MIPOUCXOXKACHUSI HEPTH.

OIIK-1.

Pedepar.




Kinaccuueckue runoressl
MUHEPAJIBLHOTO U
OpPraHUYECKOTO
MIPOUCXOXKACHUS HeTH.
Hoseimue
npeicTaBiIeHus 00
o0pa3oBaHUM HEPTH U
raza. [IpeacraBnenus o6
00pa3oBaHUK OCHOBHBIX
KJIACCOB YTJIEBOJIOPOOB
HepTH

DU3UKO-XUMUYECKHE
cBoiicTBa He(pTH H
HEPTETPOIYKTOB.
[limoTHOCTB.
MonexkyisipHas macca.
Bsskocts. Temneparypa
MMOMYTHEHHS,
KPUCTAJUIN3ALIUH,
3aCThIBAHMUSI.
Temneparypa BCIBIIIKH,
BOCILUIAMEHEHUS U
CaMOBOCIUIAMEHEHHUSI.
OnTuyeckue cBOKWCTBA

OIIK-1.

Pedepar.

Mertonb! pa3aeneHus 1
KOHILIEHTPUPOBAHUS
KOMITOHEHTOB HE(PTH.
[Ieperonka u
pexTuduKanus.
Kpucrannuzarnus.
OO6pazoBanue aaIyKTOB
U KOMIUIEKCOB.
AOGcopOrus, agcopOrus
Y DKCTPAKIIMSL.
Tepmonuddysus u
middy3us yepes
MeMOpaHbl. MeToabl
paszzaeneHus HeTH o
rpynmnaM BelecTB.
XHWMHUYECKUE METOABI
BbIJIEJICHUS BEILIECTB

OIIK-1.

Kontponbhas
pabora.

Tepmuueckue
MpeBpalieHus
YTJIEBOJIOPOJIOB HEDTH.
Tepmuueckas
CTaOUIBLHOCTH
YTJIEBOJOPOIOB.
Tepmuueckue
MpeBpalIeHus

OIIK-1.

Tect; Omnpoc.




yIJIEBOAOPOIOB B
ra30BOM M XKHJIKOH (a3e.
[Muponusz. ObpazoBanue
HE(TSIHOTO KOKca.
IIpomblIeHHBIE
MPOLIECCHI TEPMUYECKON
nepepadoTku HePTH

Meto1bl OUUCTKH
He(TenpoayKTOB.
A1copOLIIOHHBIE
METO/]Ibl OUHCTKH.
XUMHYECKHUE U

KontponrHasg
7 | KaTaJIuTUYECKHUE METOIBI 2 2 7 | OIIK-1. P

pabora.

ouncTku. O4UncTKa ¢

MIPUMEHEHHUEM

CEJIEKTUBHBIX

pacTBopUTeNei

Hroro | 14 16 42 -

5 ObOpa3oBaTe/ibHbIe TEXHOJIOTHH, UCIOJIb3yeMble NMPU Pa3JIUYHbIX BHIAX Y4eOHOI
a00ThI
Ne Tembl O06pa3oBarenbHasi TEXHOJIOTHUS
1-7 TexHoorust 00y4eHus B COTPYIHUYECTBE

6 MeToan4yecKkne MaTePHAJIbI 10 OCBOEHU IO THCIMIIJIAHbI

OnekTpoHHass HMHPOPMAIMOHHO - oOpa3zoBaTeNbHAs Cpela TMpeACTaBiIeHa JIMYHBIM
KaOWHETOM, PacroJIOKEeHHBIM Mmocchiike https://itport.ugrasu.ru, smekTpoHHON OHOTMOTEUHON
cucremoii https://lib.ugrasu.ru, smexTpoHHBIM KaTamorom Hayuno#t Oubamoreku HOI'Y
https://irbis.ugrasu.ru u cucremMoi TUCTAaHIIMOHHOTO OOYYEHHS.

Meroauueckre MaTepHabl Uit 00yYarOIIUXCs TPEICTaBIEHBI B DJIEKTPOHHOM BHJIE B
cucteme Moodle o cceike http://eluniver.ugrasu.ru.

Mertoanveckre Marepuanbl sl O0ydYaromMXcs W3 4ucia uHBaIMAoB U ymi ¢ OB3
IPEIOCTABIAIOTCS B (OpMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HUX 3JI0POBbS U BOCHPHUSATHS
uH(pOpMaLIHH.

6.1 MeTonnueckne yKa3aHus K 3aHATUSIM JeKIIMOHHOTO THUIA

Hanucanmne xoHCHekTa JIEKIMiA: KPaTKO, CXeMAaTUYHO, MOCIEI0BATeNbHO (PUKCHPOBATH
OCHOBHBI€ TIOJIO)KCHHS, BBIBOIBI, (POPMYIHPOBKH, OOOOIIEHUS; TMOMEUYaTh BAXHBIC MBICIH,
BBIJICTATH KJIIOUEBBIE CJIOBA, TepMUHBL. [IpoBepka TEpMHHOB, TMOHATHH C ITOMOLIBIO
SHITUKIIONIEINH, CITIOBAPEH, CIIPABOYHUKOB C BHIMMMCHIBAHUEM TOJIKOBaHUM B TeTpaab. O003HAYNTH
BOIPOCHI, TEPMHUHBI, MaTEpUAJ, KOTOPBI BBI3BIBAET TPYJHOCTH, TOMETUTHh U MOMBITATHCA HAUTH
OTBET B pPEKOMEHAyeMOW murTeparype. Ecnum caMocTosTeNnhbHO HE yaaeTcss pa3olOparbcs B
MaTtepuaie, HeoOXoIUuMO CHOPMYIHUPOBATh BOMPOC M 33laTh €r0 HAYYHO-TIEAArOrHYeCKOMY
pabOTHUKY Ha KOHCYJBTAI[H, HA IPAKTHYECKOM 3aHSITHH.

6.2 MeToanuyeckne yKa3aHus K NPAKTHYECKUM 3aHATHAM

[lenbr0 TPAaKTUYECKUX 3aHATHN SBIAETCS 3aKPEIUVIEHHE TEOPETUYECKUX 3HAHUN U
MpUOOpEeTEeHNE MPAKTUUECKHX YMEHUN U HABBIKOB. MeETOAMUYECKHE PEKOMEHAAINU 10 KaXI0h
MPaKTUYECKON paboTe UMEIOT TEOPETUUECKYIO YaCTh, TOATOTOBICHHYIO OTACIIBHO, WIIH YKa3aHUe



Ha UCTOYHHK, HEOOXOANMBIH JUIS TIOATOTOBKH K COOTBETCTBYIOIIEMY NMPAKTHYECKOMY 3aHSATHIO, C
HEOOXOIMMBIMU IS BBIITOITHEHUS paOOTHI (POpMyJiaMu, TOSCHEHUSIMU, TAOIUIIAMHU U Tpadukamu;
QITOPUTM BBINIOJNIHEHHUS 3agaHui. [IpakThdeckue 3aJaHUsI COYETAIOTCS C TEOPETUYECKUMHU
3HaHusAMH. [IpOBeIeHNIO TPAKTUYECKOTO 3aHATUS KaK MIPABUJIO MPEAMIECTBYET CAMOCTOATEIbHAS
paboTta 0Oyuaromerocs.

6.3 MeToanuyeckue yKa3aHUsl K CAMOCTOSITeIbHOI padoTe

B pamMkax camocToaTenbHOM paboThl 00yUYarOMIMKACS 3HAKOMUTCS ¢ pabodeld MporpaMMOoid,
0c000e BHUMaHUE JJOJDKHO YJENATHCS LEIsAM U 3a/lauaM, CTPYKTYPE U COAECP KaHUIO TUCLIUILIMHBI.
AHaJ'II/ISI/IpyeTCSI KOHCIICKT JIGKI_II/II;'I, BCACTCA IOATOTOBKA OTBCTOB K KOHTPOJILHBIM BOIIPOCaMm,
IIPOCMATPUBAETCS PEKOMEHlyeMasi IUTepaTypa, UCIONIb3YIOTCS Ay IM0-BUAC03AIMCH 110 331aHHON
TEMe, PELIaloTCs PacyeTHO-rpaduUIecKre 3aJaHus, 3a/1a41 10 AITOPUTMY U JIp.

7 OueHoYHbIe MATEPHAJBI /ISl TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH, POMEKY TOYHOI
aTTecTallid IO HTOraM OCBOEGHMS [IHMCUMIUIMHBI, y4eOHO-MeTOqH4YecKOe obeclevyeHne
CaMOCTOATEIbHOI PadoThI 00yUYAIOLIUXCH.

Texymumii KOHTPOJIb KOHTPOJIb YCIIEBAEMOCTH 00ECIIeYnBaeT OLIEHUBAHNE X0/a OCBOCHU
JUCHUTUTMH (MoJyJieit). st oCyIIecTBICHUS MPOIEeIyphl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH
oOyuatomuxcs HIIP co3patorcs oueHounbsle Mmarepuaibl ((OHIBI OLIGHOUHBIX CPEACTB),
MO3BOJISIOIINE OICHUTH JTOCTHIKCHUE 3aIJITAHUPOBAHHBIX PE3YyJbTaTOB OOyUEHHS U YPOBEHb
c(OPMHUPOBAHHOCTU KOMITETEHIIUH.

[IpomexyTouHasi arTecTanus OOyYaIOIIMXCs MPOU3BOJUTCS B AMCKPETHBIC BPEMEHHBIC
untepBasbl HITP, o6ecnednBaronmMy peanu3anuio JUCHUIUIMHEL B (JOpME: SK3aMEHBI.

Y4eOHO-MeTOIMYECKOE O00ECIEYeHHE CaMOCTOSITENIbHOM  paboThl  oOyuaromuxcs
npearnonaraeT MpeJoCTaBIeHUEe CTyJEHTaM METOJUYECKUX PEKOMEHIAUUNH IO H3y4eHUIO
JTUCHUTUIMHBL, YYUTHIBAIOIIUX OCOOCHHOCTH €€ MOCTPOCHHS, OCBOCHUS, MPEMOJaBaHUS U
IpPEJCTAaBICHO KaK 3JEKTPOHHBIH y4eOHO-METOAMYECKUIH KOMIUIEKT JOKYMEHTOB I10
JMCIUILIMHE, pa3MEIICHO B cHcTeMe yrpasiieHus o0y4uennem «Moodley (caiiT YHuBepcurera o
cceuike  http://eluniver.ugrasu.ru) w/umm B Opyrux CHCTEMax yIpaBieHHs OOydYeHHEM
AJIIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIHHOM CpeIbl Y HUBEPCUTETA.

OOyueHue ¥ KOHTPOJIb OOYYaIOLIMXCS U3 YUCIAa MHBAJIUAOB U JIMLl C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbSI TIPH HEOOXOJWMOCTH OCYIIECTBIIIETCS C HCIOJIb30BAHUEM
CHeLHaTbHbIX METOJ0B OOy4YeHMsS M AMJAKTHUECKUX MAaTepHUajloB, COCTABIEHHBIX C Y4ETOM
0COOEHHOCTEH MCUXO(PHU3UIECKOTO PA3BUTHS, HHIUBUIYATLHBIX BO3MOXKHOCTEH M COCTOSHUS
3/I0pOBbS TaKUX OOyuaronuxcs (00yJaronierocs).

Y4eOHO-MeTOINYECKHE MaTepHalbl ISl CaMOCTOSTENbHON paboThl 00yYaromuxcsl U3
Yucaa MHBAJIUAOB U JIMIl COIpPAaHUMYEHHBIMH BO3MOXXHOCTSMHU 370POBBS MPEJOCTABIAIOTCS B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH.

7.1 TexHo0THYeCKAs KApTa JUCUHUILIMHBI 2-ii ceMecTp

No MakcuManbrHOE
HazBauue temsl
/i KOJINYECTBO OaJLIOB

O0s13aTenbHBIN YPOBEHD (TEKyIllasi aTTecTalus)

CoctaB u cBoiicTBa HedTeld. DIEeMEHTHbBIH, QPaKIHMOHHBIMH,
IpyNIOBON M MHIMBUAYAIbHBINA cocTaB HegTH. CocTaB, CTpOeHHE

1 | u pu3uKO-XUMHYECKHE CBOMCTBA YIIIEBOJIOPOIOB, FETEPOATOMHBIX 10
COEIMHEHUI, CMOJMCTO-ac(haIbTEHOBBIX M MUHEPAIbHBIX BEIIECTB
HedTH
Knaccupukanum  Hedpreif. CoBpeMeHHble  XMMHYECKHE U

2 | TexHONOTHYECKHE Kiaccupukanmu Hedreld. CocTtaB W CBOHCTBA 10

OCHOBHBIX BH10B He(i)TerOI[yKTOB




l'umore3sl mpoucxoxaenuss Heptu. Kiaccmueckne THIOTE3bI
MUHEPAIBHOTO ¥  OPraHUYECKOr0 IPOUCXOXKICHHUS HEPTH.

3 | Hogeilune mnpencraBienuss o6 oOpa3oBaHur HepTH U rasa. 10
[IpencraBnennss 00  00pa3oBaHWM  OCHOBHBIX  KIIACCOB
yTIEBOIOPOIOB HEDTHU
@Ou3NKO-XMMUYECKHE CBOicTBa HedTH W  HEPTEIPOIYKTOB.
[ImotHocTE. MonekynspHas wMacca. Bsaskocte. Temmeparypa

4 | mOMyTHEHHS, KpHUCTAUTM3allMK, 3acThiBaHUs. TemmepaTtypa 10
BCIIBIIIIKY, BOCIUIAMEHEHHSI U CaMOBOCIUIaMEHEeHUsl. OnTuyeckue
CBOMCTBA
Meropl pa3zeicHus] U KOHLIEHTPUPOBAHUSI KOMIIOHEHTOB HE(TH.

[leperonka u pextudukanus. Kpucrammmzanus. OOpa3zoBaHue

5 | YULYKTOB H KOMILIEKCOB. AOGcopOuwsi, ancopOIus U IKCTPAKIIHUSL. 10
Tepmomuddysus u muddy3us dvepes wmemOpanbl. MeTobl
pasnenieHuss HETU 10 TPYIMIaM BEHIECTB. XUMHUSCKHE METOJIbI
BBIJICJICHUSI BEILIECTB
Tepmuueckue npeBpalieHus yrieBoaopoaoB HepTu. TepMmudeckast
CTa0WIIBHOCTh  YIJICBOJOPOAOB. TepMuYeckue MpeBpalieHus

6 | yriieBogopoIoB B ra3oBoi u xkuakoi ¢asze. [Tuponus. O6pazoBanue 10
HEePTSIHOTO KOKca. [IpOMBINUIEHHBIE TPOIECCHI TEPMUUYECCKON
nepepadoTKku HehTH
Metoabl OYMCTKH HE(PTENPOAYKTOB. AICOPOIMOHHBIC METOIbI

7 | ounCTKH. XUMHUYCCKHE M KATAJIUTHUYCCKUE METOMAbI OYHCTKH. 10
OuuncTKa C MPUMEHEHHEM CEJICKTUBHBIX PACTBOPUTEIICH

70

OO0si3aTesbHbBIN YPOBEHD (IIPOMEKYTOUYHASI ATTECTAIHS)

8 |9K3aMeHH 30
30

Hroro 100

JIOTIOJIHUTENIBHBINA YPOBEHb

9 |Pe(pepaT 15
15

[Ikana olleHWBaHUA PE3yIbTATOB MO OAJUIBHOM crcTeMe (9K3aMEHBI):
Kputepuu BbICTaBlIeHUs OLIEHKH NPU MPOMEXKYTOUYHOM aTTECTAIIUU:
Otnuuno ¢ 83 mo 100 6amios;

Xoportuo ¢ 68 o 82 Ganna;

Y noenerBopuTenbHO ¢ 50 mo 67 6anios;

Heynosnersopurensho ¢ 0 no 49 6amios.

8 MaTepuajibHO-TeEXHHYECKOE H YUeOHO-MeTOANYecKoe o0ecneyeHne TUCIHIIHHbI

8.1 IlepeyeHnb y4eOHON JUTePaTypPhI

ObecredeHHOCTh
HaumeHoBaHHe NICUaTHBIX U (WIIH) SIEKTPOHHBIX YUEOHBIX H3IaHUI, CTYICHTOB
METOIMYCCKUE U3JaHUs, IIEPHUOIMUCCKHE U3AAHUS 110 BCEM BXOISIIUM B Kommuecto yueOHOI
peanuzyeMyo 00pa3oBaTeIbHYI0 MPOrpaMMy yUeOHBIM ITPEAMETaM, KypcaM, | 3K3eMIUIIPO JIUTEPATYPO
JUCHUILTHHAM (MOMYJISIM) 8 COOMBEMCmMEUL ¢ pabouuMu RPoepamMmamu B (9K3eMILISIPOB Ha
oucyunaum, Mooyneu, NPaKmux OJIHOTO
CTYJICHTA)

OneKTpOHHBIE Kpusnosa, H. . Xumus vedtr u raza. JlaboparopHsiii
yueOHble N3AAaHUs | IPAKTHKYM : yueOHO-MeToaudeckas sureparypa / H..

1




, UMEIOLIUECS B
JNEKTPOHHOM
Karajore
3IEKTPOHHO-
OHOIMOTEYHOM
CUCTEMBI

Kpusuosa. - Tomck : HaumonanbHb1it
HCCIEI0OBATENbCKUH TOMCKUI MOJIMTEX HUUSCKHI
yHHUBepcureT, 2018. - 127 c.

Ps6oB, B. /I. Xumus Hetu 1 raza : yueOHOe mocodue /
B. JI. Ps6oB. - 2, uctp. u nor. - Mocksa : M3natensckuit

Jlom "®OPYM", 2019. - 335 c. ! !
Capnanamsuny, A. I'. [IpuMeps! u 3agauu mo

TEXHOJIOTHH TepepadOTKu HeTH 1 ra3a : yueOHoe

nocobue / A. T'. Capmanamuim, A. U. JIsBoBa. - 5-¢ 1 1
u31., crep. - Cankt-IlerepOypr : Jlans, 2019. - 256 c.

Mepuesa, B. C. Xumust roprodnx HCKOTIAeMBIX : yIeOHUK

/ B.C. Mepuesa. - 1. - Mocksa : OOO "Hay4Hro- 1 1

nznatensekuil nentp MHOPA-M", 2020. - 336 c.

8.2 CoBpemennbie mnpodeccHoHATbHBbIE 0a3bl JAaHHBIX, WH(OPMAIUOHHBIE
CNIPABOYHbIE H JIEKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Ne .
Ccpuika Ha HHGOPMAITHOHHBII HaHMeHOBaHHev pecypca B JlocTymHOCTS
pecypc 3JIEKTPOHHOU (popme
DIeKTPOHHO-OUOIHOTEUHBIC CHCTEMBI
1 https://e.lanbook.com 3bC «Jlaub» ABTOPU30BaHHBIN JTOCTYI
NudopMaIMoHHbIC CIIPABOYHBIC CHCTEMBI
9 http://www.consultant.ru/ CIIC Koncynprantllmoc | ABTOpHU30BaHHBIN TOCTYIT
[Tpodeccuonabable Oa3bl JAHHBIX
http://109.248.222.63:8004/do |/ IPObeccHonanbras .
3 les CIIPaBOYHASI crucTeMa | ABTOPHU30BaHHBIH JTOCTYII
«Texakcnepr»

8.3 IlepeyeHb JHMIEH3HMOHHOTO H CBOOOIHO PACHPOCTPAHSIEMOIr0 MPOrpaMMHOIO
obecrieyeHHs, WCMOJIB3YeMOr0 NPH OCYIIECTBJIEHHH 00pPa30BaTeJILHOr0 Mpomecca o
JAMCIUTJINHE, B TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA

Golden Software Starter 4;
MATLAB Academic new Product From 10 to 24 Concurrent Licenses (per License);

MathType;

AntuBupyc Drweb;
Antunarnat.BY3;

8.4 Marepua/jibHO-TEXHHYECKOe o0ecneyeHue TUCHUTITUHBI
8.4.1 YueOHast ayiuTOpHsI JEKIIMOHHOTO THITA
KOMIIBIOTEP/HOYTOYK, IPOEKTOP, IKpaH, yueOHast MeOelb, yueOHas JocKa







