Hanpasnenue
(cnenuanbHOCTh) MOATOTOBKHU:

HanpasneHHOCTb (TIpoduib):

MWHHUCTEPCTBO OBPA3OBAHNS U HAVKA
JIOHELIKOM HAPO/THOM PECITYBJIMKH
T'OCYJIAPCTBEHHOE OBPA30BATEJILHOE YUYPEX/IEHUE
BBICILIEI'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHMS
«IOHELIKMIA HALTMOHAJIbHBbI TEXHUYECKWI YHUBEPCUTET»

A. A. Kapako3oB

2023 rona

PABOYAS IMTPOT'PAMMA JIMCIHHUILJIMHBI
b1.0.22 Xumus

15.03.05 "KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE .
obecrneyeHre MallMHOCTPOUTEIBHBIX TPOU3BOACTB"

(KON ¥ HAaUMEHOBAHHME HATPaBACHHUS / CTICLMATLHOCTH)
«HbDOPMAITMOHHEIE TEXHOJIOTHH MAIITIMHOCTPOSHHSD).

HauMeHOBaHHe NPoduIIs / MaruCTEPCKO# NPOrpaMMsi / CrieHHAJIM3alig)

IIporpamma: OakanaBpuat
(DakanaBpuar, MarucTparypa, CrieLMaIuTeT)
®opma obyueHus: OYHasl, 3a0YHas
(ouHas, 3a049Has, OYHO-3a04Has)
®opma o0y4ueHHs: OYHas 3a04yHast
Cemectp(bl) 2 2
O6mas tpynoémkocts B 3ET/uacax 2,5/90 2,5/90
KoHnTakTHas pabora (4ac.) 36 6
Jlexuuu (1ac.) 17 2
IIpakTHyeckue (ceMuHapcKue) 3aHsaTus (Jac.) - -
JlaGoparopHbie paboTsl (yac.) 17 2
CamocrosiTensHas pabora (4ac.), B TOM 4ucIIe 18 15
KypcoBoii npoext/paboTa (cemectp) - -
KonTpons (3k3amen/3auér) (4ac.): Ok3amed —36 | Dxk3ameH -9

Jonernk, 2023 r.




2

PaGouas nporpamma aucuunivHel « XHMUs» COCTaBI/IeHa B COOTBETCTBUM ¢ y4eGHBIM ILIAHOM 110

HafpaBlIeHUIO  MOArOTOBKH  (creumanbHocTH)  15.03.05  KOHCTPYKTOPCKO-TEXHOIOTHYECKOE

obecrieyeHre MalIMHOCTPOUTENBHBIX TPOM3BOJICTB, HAMPABICHHOCTH (Mpodus) «HbopmalHoHHbIe
TEXHOJIOTMM MalIMHOCTpoeHUs» 11 2023 rosa npuema no o4HOM M 3a04HOM Gopme 0byueHus.

CocraBurens: 10ueHT, K.X.H. Bonkosa Enena MBanosHa, nouent kapeapsi o6meit, husnueckoii
U OPraHUYeCcKOW XUMHUH.

CocraBuTtens:
3aB. Kadeapoii «OGmaa, (bu3nueckas 1 OpraHuYecKas XUMUs»
nogeu
[Zﬁl E. 1. Bonkosa

Pabouas nporpaMma paccMoTpeHa W npuHsTa Ha 3aceanun kadeapsl «OOmas, ¢usnyeckas u
OpraHUYecKasi XUMUs».

I[TpoTokos oT « ow » JJ/OJ?)?WL 2023 roma Ne X
3apenytouuii kadeapoii %%/ _—~__E. . Boakosa

(noanwce) 4 (®.H.0.)

Pabouyas mporpamma cornacosana ¢ Beinyckaromeii kagenpoit « TeXHONOrys MalMHOCTPOESHHS

3aBenyromuit kadeapoii ‘é(zq/ A. H. Muxaitnos

(moamnuce) 74 (®.1.0.)

PaGouas nporpamma ono6pena yuebHo-mertoamueckoii komucenet JJOHHTY no nanpasnenuto
noarotoBkn 15.03.05 "KoHcTpykTopcko-TexHONMOrHYeckoe 06ecredeHne MalIMHOCTPOUTENEHBIX
npou3BOACTB"

ITpoTokon oT « 3 » Mn';o‘}'q 2023 rona e &

IIpencenarens %,éggg% ' A. H. Muxaiinos

(nonnuc},zf (®.H.0.)
PaGouyast nmporpamma npoanena ans 20 roga npuéma Ha 3acenaHuu kadeapel oOueH,
(bu3MYECKO# U OpraHUYecKOM XUMUM.
[TpoTrokon ot « » 20 roma Ne

3aBenyrouuii kKadgeapoii

(nmoamucs) (®.1.0.)
CornacoBano ¢ Beinyckaroiueii kadeapoii « TexHomorus MaIIMHOCTPOCHUS

3aBenytouuii kadeapoii

(rmoamnuce) (®.1.0.)



1. OBBEKT, HEJIb 1 3AJIAYX OCBOEHMUSA JUCIUITJIMHBI

JucnnmumHa «XUMHUS» pacCMaTPUBAET BOIPOCHI, CBA3AHHBIE CO CBOWCTBAMH U
CTPYKTYpOU XUMUYECKHUX BEIIECTB, C 0COOEHHOCTSAMHU U 3aKOHOMEPHOCTSIMU MPOTEKaAHUS
XAMHUYECKUX TMPOILIECCOB, YCTAHOBICHUEM MATEMATUYECKUX 3aBUCUMOCTENW OCHOBHBIX
XapaKTEPUCTUK XUMUYECKUX ITPOLECCOB.

O0vekmom u3zyyeHus ABISETCS CTPOCHUE, PEaKIIMOHHAS CIIOCOOHOCTh U CBOMCTBA
BCEX XMMUYECKUX BJIEMEHTOB U NX HEOPTaHUYECKUX COEAUHECHUM.

Ilpeomemom u3yuenua SBIAIOTCA B3aUMOCBS3b XMMHMYECKOTO COCTaBa,
CTPYKTYpBI, YCIIOBHI CUHTE3a U CBOMCTB XUMHUYECKUX BEILIECTB.

Ileny nuCUUIUIMHBI - U3yYEHHE OCHOBHBIX IMOHSATUN M 3aKOHOB OOIEH XUMUU:
o0pa30BaHNE HEOPTAHUUECKUX COSTMHEHUI; COBPEMEHHAs TEOPHS CTPOCHUSI aTOMA;, CYTh
U 3HA4YCHHE NEPUOJUYECKOTO 3aKOHA; OOpa30oBaHUE XUMHUYECKON CBSI3U; 3aKOHBI
ANEKTPOXUMUH; (HOPMHUPOBAHUE Y CTYACHTOB COOTBETCTBYIOIIMX 3HAHHM, YMEHUU U
HABBIKOB JJIs1 UICTIOJIb30BaHUs B IPO(ECCHOHATIBHOM IESITEIbHOCTH.

OCHOBHOE BHHMAaHHE B IPETIOAABAHNN JIACLHUIUIMHBI YAETSETCS CO3IaHUI0 CHCTEMBI
3HAHWUW U MPEJCTABJICHUAMN, YTO B JAIBHEUIIIEM TTO3BOJIUT:

- 0000maTes  pe3ylbTaThbl  TEOPETUYECKUX U  IKCHEPUMEHTAIbHBIX
HCCIICIOBAHMM;

— UCIOJIb30BAaTh YPAaBHCHUS XMMHUYECKHX PpPEAKIUWA Uil ONMUCAHUS
KOHKPETHOTO TEXHOJIOTUYECKOT0 IIPOIIECCa;

— BBINOJIHATH  TEPMOJWHAMUYECKHME W  XUMHUYECKHE  pacyeThl IS
TUTAHUPOBAHUS U MPOBEACHUS (HU3UKO-XUMHUUECKUX IKCIIEPUMEHTOB.

B pesynbprare 0CBOCHUS JUCLUIUIMHBI CTYJECHT JIOJDKEH

3HATH

— OCHOBHBIE 3aKOHBI U TTOHSTUSI XUMUHU;

— OCHOBHBIE TEOPUU TEXHOJIOTUYECKUX IIPOLIECCOB,;

— CBOWCTBA DJJIEMEHTOB W HUX COCAUHEHUM COIVIACHO TIOJIOKEHUIO B
MEPUOANYECKON CUCTEME;

— METOJIbl TPOMBIIIJIEHHOTO MTPOU3BOCTBA;

- XUMHUYECKHE U (PU3nYecKre CBOMCTBA METAJUIOB U CILJIABOB;

— OCHOBHBIE€ TPHUHIIUIIBI KUCIOTHO-OCHOBHBIX B3aUMOJICHCTBUNA XUMUYECKUX
COEIMHEHUH B PACTBOPAX, OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX MTPOLECCAX, KOPPO3HH
METAJJIOB U IIPOLIECCAX DIIEKTPOJIN3a;

yMeThb

— TOJB30BAaThCA METOJAMU  TEOPETHUYECKOT0 M IKCHEPUMEHTAIBHOTO
WCCJIEIOBAHUS;

— ONUCHIBaTh KOHKPETHBIA TEXHOJIOTMYECKOM IMPOLECC YPaBHEHUSIMU
XAMUYECKUX PEAKIIHI;

— BBINOJIHATH TEPMOJAMHAMUYECKUE U XUMHUUYECKUE PACUETHI, MNIAHUPOBATH U
MPOBOJUTH (PU3UKO-XUMHUECKHE IKCIIEPUMEHTHI;

- MPOBOAUTH 00001IEHNE U 00PaOOTKY IKCIIEPUMEHTATBHBIX JaHHBIX;

- onpenenars (a3oBbld COCTaB MU3y4a€MbIX CHCTEM; MCHOJIb30BATh METOMbI
XUMHUYECKON UACHTU(DUKALINH,

BJIAJIeTh

— METOJAMH TEOPETUYECKOIO U KCIIEPUMEHTAIIBHOTO UCCIIEN0OBAHNS;



— OCHOBHBIMM IIPUEMAMH TEPMOAUHAMUYECKUX PACYETOB.

[lepeuncrneHHble pe3ynbTaThl 00YUEHHUs SIBIAIOTCSI OCHOBOM 1711 (POPMUPOBAHUS
CJIEAYIOIIUX KOMIIETECHIINMN:

— CnocobeH OCYHIECTBIATh KPUTHYECKUI aHaln3 MpOOJEMHBIX CHUTyallMil Ha
OCHOBE CHCTEMHOTO MTOJIX0/a, BhIpabaTeiBaTh cTpaTeruto aerctuii (YK-1).

— CnocoOeH ompeaenaTh KpyT 3a1ad B paMKax MOCTABJICHHOH IIEJIM U BEIOMPATH
ONTUMAaJbHBIE CIOCOOBI MX PEHICHHS, HCXOJs U3 JCHCTBYIOLIUMX MPABOBBIX HOPM,
UMeroIuXxcs pecypcoB u orpanndenuii (YK-2)

2. MECTO JUCHOUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMME

JlucuuiiuHa OTHOCHUTCS K o0si3aTenpHON yacTu broka 1 muctumivH (MOIysei)
y4eOHOro IiaHa.

3HaHUS W YMEHHUS, NPUOOPETEHHbIE IPU OCBOCHUU JIAHHOW JUCIUILIUHBI,
peanu3yloTcs CTYJACHTOM I[P U3YYCHUH JUCHUIUIMH €CTeCTBEHHOHAy4YHOTO U
poecCUOHATEHOTO UKJIA! «be3omnacHocTh KUBHEICATEILHOCTHY,
«MarepuanoBenenue», «DOU3HKO-XUMHUUYECKHE METOAbl 00pabOTKW», BBINMOIHEHUU
HAyYHO-UCCIIEIOBATEIBCKON PabOThI M TMPOXOXKIACHUH TOCYIapCTBEHHONW HWTOTOBOM
aTTeCTAIIHH.

3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBI

3.1. Pacnpenesienne y4yeOHbIX 4YacoB MO TeMaM JAUCUMIUIMHBI U BHAAM
3aHATHH

KommuectBo vacos
HaunmenoBanue tem (ouyHas /3ao4yHas hopma)
(comepskaTenbHbIX MOYJIEH) Beero B Tom yucie
Jlexuun | Ipakr. | JlaGop. | CPC

Tema 1. OcHOBHbBIE TIOHATUSA U 5/11 1)- i 1)- 3/11

3aKOHBI XUMHH.
Tema 2. OCHOBBI XUMHUYECKOMN 11/13 41 i 4/- 3/12
TEPMOIMHAMHUKHU
Tema 3. DnexTpoHHas
CTpyKTypa atoMoB. CTpoeHUE 7/12 2/- - 2/- 3/12
aTOMOB M MEPUOINYECKHI 3aKOH
Tema 4. OkucaUTENBHO- 11/13 41 i 4/ 3/12
BOCCTAaHOBUTEJIHHBIC PEAKITUH.
Tema 5. XuMnueckue CBOMCTBa 7/15 o/ i 21 3/14
METaJJIOB
Tewma 6. DnekTpoxuMHUecKue
MIPOIECCHI- TaTbBAHUYECKHMA 11/15 4/- - 4/1 3/14
AJIEMEHT, KOPPO3Us, DJIEKTPOIIU3
KonTtaktHas pabora

4/2

(momoaHUTENbHAS)




KomnnuecTBo yacoB

HanmenoBanue Tem (ounast /3a0uHas popma)
(conmepKaTebHbIX MOAYJIEH) Beero B ToM uucie
Jlexumn | Ipakr. | JTaGop. | CPC
KypcoBas pabora (rmpoekr)
Wroro mo BuaaM 3aHATHN 52/79 17/2 17/2 18/75
Kontpons 36/9
Hroro: 90/90 17/2 - 17/2 18/75

dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM TUCHMUILINHBI

Kommerenmuu TeMbl AMCHUILIHHBI, HAlEJEHHbIE HA BLIPA0OTKY
KOMIeTeHIHN
YK-1 Temal, 2,3,4,5,6
YK-2 Tema l, 2,3,4,5,6
3.2. Jlekuuu

Tema 1. OcHOBHbIE OHATHS ¥ 3AKOHbI XUMMH.

XUMUs KaK pas3fesl €CTECTBO3HAHUS - HayKa O BELIECTBAaX M MX IPEBPALLCHUSX.
3HaYeHUE XUMHUH B U3YUEHUU IIPUPOJIbI, B PA3BUTHU TEXHHUKHU.

OCHOBHBIE TIOHATHS U 3aKOHBl XMMHUU, aTOM, MOJIEKYJIa, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYJISIpHasi Macca, MoJib, MOJIsipHass Macca. CTEXMOMETPUUECKHE 3aKOHBI. 3aKOH
COXPAaHEHHUs MACChI, 3aKOH ITOCTOSIHCTBA COCTAaBA.

Knaccel Heoprannuecknx coeiMHeHn. KHCI0THO-OCHOBHBIE CBOMCTBA OKCUIOB
Y TUJPOKCUI0B METAIVIOB U HEMETAJIJIOB.

Tema 2. OCHOBbI XUMHYECKOH TEPMOAUHAMMKH.

OCHOBHBIE MOHATUS TEPMOJMHAMUKH: CHCTEMa M BHEIIHAS CpeAa, TUIIBI CHCTEM
(oTKpbITas, 3aKphITas, n3oaupoBanHas). IIpouecc, Temnora nu podora Kak ABe (POpPMBI
nepenaun dHeprur. COCTOSIHME CHUCTEMBI, MapaMeTphl COCTOSHUS (SKCTEHCHBHBIE U
UHTeHCUBHbIE). DYHKIMH COCTOSHHA M UX o0mue cBoicTtBa. (OCHOBHBIE
TepMOJMHAMHYECKUE (PYHKIMU (BHYTPEHHSIS SHEPTHUs, SHTAJIBIINSA, SHTPONUS, YHEPIHs
['n66ca). CraHmapTHOE COCTOSSHUE W CTaHJAPTHBIE TEPMOJAMHAMHYECKUE (DYHKIIHH
cuctemsl. [lepBoe Hayano TEPMOJIMHAMHUKY - 3aKOH COXpaHEHMsI S3HEpruu. CBsI3b MEXIY
DHEPTUeH, TeTIOTON U paboToi. BHyTpeHHss sHeprus u sHTanbnus. TermnoBoit 3¢ hexT
U30XOPHOT0 U n300apHOro mnpoueccoB. CTaHaapTHas SHTAIbIN 00pa30BaHUs BELIECTB.
Tepmoxumus. 3akoH ['ecca. TepMOXMMUYECKUE YPABHEHUS U PACUETHI.

Bropoe  Hauanmo  TepmoaumHamuku.  [Ipolecchl  camMONpou3BONBHBIE U
HecaMonpou3BoJibHbIE. [loHsTHE 00 SHTpONHK. DHTPONUS KaK KpUTepUaibHas QyHKIMS
JUTSL K30JIMPOBaHHBIX cucteM. [IpencraBiennue o TpeTbeM Hayaie TepMOJMHaMUKH. J[Ba
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OCHOBHBIX (haKTOpa, OMNpPEIENSIONME CIHOHTAHHOE MPOTEKaHUE IMpolecca. JHEPrus
['u66ca. VYpaBuenue I['nbG6ca. Kputepum HampaBieHUs] NPOTEKAHUS XUMHUYECKOU
peakiu B 1300apHBIX U M30XOPHBIX YCIOBHIX. BiusiHue Temneparypsl Ha HampaBlieHNE
MPOTEKaHUST peakmuu. 3aBUCUMOCTh dHeprum [mbOca OT NmaBleHWS M TEeMIIepaTyphl.
[ToHsITHE 0 XUMUYECKOM MTOTEHIIUAJIE.

Tema 3. DnekTpoHHas cTPyKTypa aToMOB. CTpoeHHne aTOMOB U
NepUOANYECKHUI 3aKOH

AToMHas opOuTalb, KBAHTOBBIC YMCIIA U UX (PUIUYECKUM CMBICI, 0003HAYECHUE
aTOMHBIX OpOMTaNel M HMX TeoMeTpuyeckas (GopMa. DHEPreTUYecKue YpOBHHU H
MOAYPOBHH, DJHEPreTHYECKas JuarpaMma aroma BOJIOPOJa, AaTOMHBIE CIIEKTPBI.
Oco0eHHOCTH CTPOEHUSI MHOTOXJIEKTPOHHBIX aTOMOB, PacHpeesIeHUEe 3JIEKTPOHOB IO
aTOMHBIM OpOWTANIAM (MPUHLIUI HAUMEHBIIEH sHepruu, npuHuun llaymu, mpaBuio
I'yana). I[locnenoBaTenbHOCTh 3alOJIHEHUSI YPOBHEHW W MOJAYPOBHEH. DJIEKTPOHHBIC
KOH(UTypaluu 1 3JE€KTPOHHbIE (DOPMYJIIBI ATOMOB.

[Ipupona nepuoauyHOCTH (HU3NYECKUX U XUMHYECKHUX CBOMCTB JIEMEHTOB U UX
coenuHeHui. Ilepmonuueckas cuctemMa 3JIEMEHTOB Kak Ipaduueckoe H300pakeHHe
[lepuoguueckoro 3akoHa. CBsi3b JJEKTPOHHOW  (POPMYJBI  d3JIEMEHTA C  €ro
pPacnoJIOKEHUEM B IEPUOJUYECKOM Tabuie. XapakTep MOBTOPSIEMOCTH U U3MEHEHUS 110
MepruoaaM U IpyIIaM OCHOBHBIX CBOWMCTB AJIEMEHTOB U UX COEAUHEHUN

Jlutepatypa k Teme 3 [1, 2, 3, 4, 6]

Tema 4. Xumnueckasi cBsi3b OKHCJINTEIbHO-BOCCTAHOBUTEIbLHBIE Pe€aKIuu

YcnoBus v IpUYMHBI BOSHUKHOBEHUS XUMHUUECKOM CBsI3U. OCHOBHBIC THIIBI CBSI3H.
CrerneHb OKUCJICHUS.

CoBpemeHHas 3JEKTPOHHAS TEOPHsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
(OBP). [Tonypeakiuu, OKuCIuTEIbHO-BOCcCTaHOBUTENBHAS (OB) cuctema, okuciaeHHas 1
BoccTaHOBJIeHHas popma OB-cuctembl. MeTon 31€KTpOHHOTO OanaHca.

Baxueiine OKHUCIUTENN W BOCCTAHOBHUTENH, UX MOJIOKEHUE B MEPUOIUUYECKOMN
cucteme aneMmeHToB .M. Menpaeneena.

Jlureparypa k Teme 4 [1, 2, 3, 4, 6]

Tema 5. XumMundeckue cBOWCTBA METAJJIOB

DIIEKTPOHHOE CTPOCHUE METAJIIOB, OOIIHOCTh (PU3MUECKUX M XUMHUCCKHUX CBOMCTB.
CranaapTHBIA BOJIOPOJIHBIN 3IEKTPOA
BonopoaHas mikana noTeHuuanoB (psi HanpsHKEHUA METAIUIOB). Y paBHEHHE
Hepucra. Dnexrponsmxkymas cuna OBP, ee cBsi3b ¢ sneprueit [ m66ca. OTHoMICHHE
METAJUIOB K pacTBOpPaM KHCJIOT, COJIEH OCHOBAHUM.




Tema 6. D1eKTPOXUMHUYECKHE MPOLECCHI.

XHUMHUYECKUE UCTOYHUKM IIOCTOSIHHOIO TOKa. l'aJlbBaHMYECKUE DIIEMEHTHI.
[Tonsipr3anust 3J€KTPOAOB. ODIEKTPOABIDKYLIAS CHJIA TaJbBAHUYECKOIO 3JIEMEHTA.

KoH1ieHTpamoHHbIe TaibBAaHUYECKUE AJIEMEHTHI.
Koppo3sus, ciocoObl 3a1UThl OT KOPPO3UH
OJIEKTPOJIN3, YCJIOBUS NPOTEKAHUS aAHOJHOTO U  KaTOAHOTO

HPOLIECCOB.

Onektposin3 paciiaBoB. KHWHETHKa 3JEKTPOJHBIX IPOIECCOB. DJIEKTPOJIU3 BOIAHBIX
PacTBOPOB. DJIEKTPOIU3 C PACTBOPUMBIM aHOAOM M AJIEKTpOpapuHUPOBAHUE METAJIIOB.

3akoHbI 3ekTposinza dapases.

3.3. IIpakTyecKkue 3aHATUSA

Y4eOHBIM IJIaHOM BBHITIOJTHEHUE MTPAKTUYECKUX PAa0O0T HE MPEyCMOTPEHO

3.4. JlabopaTopHbIe padoThI

Ne Tema paGoTsl O6mbewm, yac. | JIutepa
n/m OYH/ 3a04H | Typa
1 | Tema 1. OcHOBHBIC TIOHSTHS W 3aKOHBI XUMHH. 1/0 [5, 7]
2 | Tema 2. OCHOBBI XUMHUYECKOW TEPMOTUHAMHUKHI 4/0 [5, 7]
3 Tewma 3. DiekTpoHHas CTPYKTYpa aTOMOB. Crpoenue 2/0 5, 7]
aTOMOB M TTEPUOTUISCKHIH 3aKOH = -
4 | Tema 4. OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 4/0 [5, 7]
5 | Tema 5. Xumuueckne CBOMCTBA METAJIOB 2/1 [5, 7]
5 Tewma 6. SHeKTpPXHMquCKHe POLIECCHI- 41 5, 7]
TaJIbBAHUYICCKUN JIEMEHT, KOPPO3US, DIICKTPOIIH3 — -
Hroro: 17/2
3.5. CamocTosiTesibHAsE padoTa CTyIeHTa
Ne Bunbl camocToATenbHOM paboThl CTYIEHTa O0Ombewm,
n/m Jac.
1 N3yuenue nexknuonHoro matepuana (He meHee 50% ot o0ObeMa 13/32
JICKITHI)
2 [ToaroToBka k mpakTuueckuM 3aHatusim (He menee 50% ot 0/0
00beMa ayTMTOPHBIX TPAKTUICCKUX 3aHSITHI )
3 [ToaroToBka k mabopaTopHbM pabotam (He MeHee 50% oT 14/34
o0beMa ayTUTOPHBIX JIAOOPATOPHBIX 3aHATUIA)
4 Brinonaenne KkypcoBoro npoekTa (36 4yacon) -
5 BrinonHenue kypcoBoi paboThl (27 4yacoB) -
6 BrinosHeHne MHAMBUYaILHOTO 3a1aHus (He MeHee 9 4yacoB) 0/9
HUroro: 18/75
3.6. Kypcosoii nmpoexT (padoTa), HHAUBUAYAJIbHOE 3a]aHUE
Jnst  cTtyneHToB o4HOM (GopMbl 00ydeHHsS KypcoBOM MpoekT (pabora) u

VHAMBHUIYyAJIbHOE 33JaHHE IO TUCIUIUINHE YYEOHBIM TUIaHOM HE MPETyCMOTPEHBI.
Jist cTyneHToB 3a04HOM (opMbl OOydeHHs] TPEIyCMOTPEHO BbIMOJNHEHHE |

UHIMBUAyaNbHOTO 3amaHus. OObeM ydueOHOM  HArpy3Kd IpH
WHINBUIYAIBHOTO 3a1anus — 9 yacos [7, 8].

BBIITOJIHCHUH




4. ®OH/JI OHEHOYHbBIX CPEJACTB
4.1. Kpurepyuu ¥ mKaJbl /JJA HHTETPUPOBAHHOM OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH N

Cocmasasaiowas KomnemeHyuu — NOJTHOMA 3HAHUL

- HYJIEBOM YPOBEHb: HEBEPHBIE, HE ApPryMEHTHPOBAHHBIE, C MHOXECTBOM
rpyObIX OIMIMOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JIBa BOMPOCA U3 TPEX MOJIHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUI HUKE€ MUHUMAJIbHBIX TPEOOBaHU;

- MOPOTOBbI  ypPOBEHBb: JaHbl HEAOCTATOYHO IIOJIHBIC, TOYHBIE W
apryMEHTUPOBaHHbIE OTBEThI Ha BOMNPOCHL. [I10X0 3HaeT TepMHHBI, ONPENCICHUS U
IIOHATHUS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHWs, NPUHIMIBL JOIMyIIEHO MHOTO
HErpyOBIX OIMINOOK;

- CpeIHUN  ypOBEHb: JlaHBl ~ [OCTATOYHO  MOJHBIE, TOYHBIE W
apryMEHTUPOBAHHbIE OTBETHI HAa BOINPOCHL. B 11€J0M 3HaeT TEPMHUHBI, ONPEICICHUS U
ITOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIECHHSI, IPUHLMIIBL. J[OIyIIIEHO HECKOJIBKO
HErpyObIX OIIHUOOK;

— IIPOJBUHYTHI ypOBEHb: JaHbl IIOJIHbIE, TOYHBICE M apryMEHTHPOBAHHbIC
OTBETHl HAa BOIPOCHL. 3HAET TEPMHUHBI, OIPEIACICHUS W TOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUSI, MPUHIMIIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

— BBICOKUI YPOBEHB: JIaHBI IIOJHBIEC, TOYHBIE U apTyMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMHUHBI, ONPEAECICHUS U MOHATHS;, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUS, NPUHIUIBI. J[ONyIIEeHO HECKOJIBKO HETOYHOCTEN.

Cocmasnaowas KomnemeHyuu — yMeHus

- HYJICBOM YpOBEHb: IIOJIHOE OTCYTCTBHE TIOHMMAHHS CYTH METOJUKH
pelieHus 3aj1a4u, TOMyIeHO MHOKECTBO IpyOeHIIINX OMMOOK / 3a1aHUsI HE BBHIOTHEHBI
BOOOIIIE;

— MUHUMAJIbHBIN YPOBEHB: Clla00€ MOHUMAHWE CYTH METOJMKH PEIICHUS
3aJ1a4u, JOIYIIEeHbI rpyObie omnOku. Pemenns He o0ocHoBaHbI. He ymMeeT ncmosib30BaTh
HOPMAaTHBHO-TEXHUYECKYIO JIUTEPATYPY.

— MOPOTOBBI YPOBEHB: JOCTATOYHOE TIOHMMAHHWE CYTH METOJIUKH PEIICHHUS
3a/lauu, JOMyIIeHbl OomuOKH. PereHusi He Bcergja 0OOCHOBAHBI. YMEET UCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO0 JnuTeparypy. Cnabo opueHTupyercs B CHEIHAIbHON
HayYHOH JIUTEpaType, HOPMATHBHO-TIPABOBHIX aKTaX;

— CpPEeIHUM ypOBEHbB: B IIEJIOM TMOHUMAET CyTh METOJIWKH PEIICHHS 3aadH,
JnomylieHbl  omuOKu. PemeHns He Bcerma 0OOCHOBAaHBL. YMEET HCIOJIb30BaTh
HOPMATHBHO-TEXHUYECKYI0 W CIICIHAJBHYI0 HAy4YHYIO JIUTEpaTypy, HOPMATHUBHO-
MIPaBOBBIC AKTHI;

- MPOJBUHYTHIM YPOBEHB: B IIEJIOM TMOHUMAET CYThb METOAUKU PEIICHUS
3a/1auu, TOMyIieHbl HeTOYHOCTU. CrtocoOeH 000CHOBATh pelIeHUs. Y MEET UCIIOJIb30BATh
HOPMATHBHO-TEXHUYECKYI0O W CIICHHAJBHYI0 HAyYHYI JIUTEpaTypy, HOPMATHUBHO-
IIPaBOBBIC AKTHI;

— BBICOKHI YPOBEHB: TIOHUMAET CyTh METOAMKHU pemieHus 3anadn. CrocobeH
000CHOBATh PENICHHS. Y MEET UCITIOJIb30BATh HOPMATHBHO-TEXHUYECKYIO U CTICITUATBHYIO
HAy4YHYIO JJUTEPATYPY, NEPEAOBON 3apyOEIKHbBIN OIbIT.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamu
- HYJICBOM YPOBEHb: HE AEMOHCTPUPYET BIIaJICHUE HABBIKAMHU BBINIOJIHEHUS
npodeCCUOHANIbHBIX 3a/1a4. He MOXeT BBITIOTHUTD 3a/1aHU;
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- MUHUMAaJbHBIII ypOBEHb: HE JEMOHCTPUPYET BIAJICHUE HaBbIKAMU
BBINOJIHEHMSI MPOPECCUOHANBHBIX 3aa4. VICHBIThIBAET CYIIECTBEHHbIE TPYIHOCTH MIPU
BBIIIOJIHEHUH OT/AEJIbHBIX 3aJaHUM;

- MIOPOTOBBIN YPOBEHB: BIIaJICET HABBIKAMU BBITIOJIHEHUS MTPO(ecCrOHATBHBIX
3aJ]a4 Ha IOPOTrOBOM YpOBHE. 3aJaHtsI BHIITIOJIHAET MEIJICHHO U HEKAYECTBEHHO;

- CpPEIHUI YPOBEHB: BIJIaJICET HABBIKAMHU BBIIIOJIHEHHUS MPOPECCUOHATBHBIX
3a/1a4. 3aJJaHusl BBIIOJIHAET Ha CPEAHEM YPOBHE IO OBICTPOTE M KAUECTBY;

- IPOABUHYTHIM YpOBEHB: BJa/J€ET YBEPEHHbIMU HaBBIKAMH BBIIIOJIHEHUS
npo(eCcCHOHANBHBIX 3a/4ad. BBICTPO M KayeCTBEHHO BBINNOJIHAET 3aJaHMsI, WHOT/AA
JOIyCKasi HE3HAYUTENbHBIE TOTPEUTHOCTH;

— BBICOKMI YpPOBEHb: BJAJECET YBEPEHHBIMH HABBIKAMH  BBIITOJIHEHHUS
npo(eCcCHOHANBHBIX 33Jad. bBBICTPO M KauyeCTBEHHO BBINOJHAET 3aJaHUd, IpU
HEOOXOMMOCTHU AEMOHCTPUPYS TBOPUECKUN OJIXO/.

Ob606wenHas oyenka chopmuposaHHOCmMu KOMNemeHyull

— HYJICBOM YpOBE€Hb: Ha HYJEBOM ypOBHE C(OpPMHUpPOBAaHBI:  BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— MUHHUMAaJIbHBI YPOBEHb: HAa MUHUMAJIBHOM YpPOBHE C(HOPMUPOBAHBI: BCE
COCTAaBJISIONINE; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BLICOKOM YPOBHE;

— MIOPOTOBBIH  YPOBEHb: Ha TIOPOTOBOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIOIIME; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— CpeIHUN YypOBEHb: Ha CpeAHEM YpOBHE C(OPMHUpPOBAHBI:  BCE
COCTAaBJISIONINE; OJIHA WM JIBE U3 TPEX, OCTANIbHBIEC — HA 00JIee BBICOKOM YPOBHE;

— MIPOJIBUHYTHIM YpOBEHBb: Ha MPOJBHHYTOM YypOBHE C(POPMHPOBAHBI: BCE
COCTABJISIIOIIUE; OJIHA WIIK JABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKHI YPOBEHB: HA BLICOKOM YPOBHE C(HOPMUPOBAHBI BCE COCTABJISIIOIINE
KOMIIETCHIIUH.

4.2. Bonipocsl K 3K3aMeHy

1. OCHOBHO-KHUCJIOTHBIE CBOMCTBA OKCUIOB M THUIPOKCHJIOB.

2. Conmu. OCHOBHBIE, CPETHUE U KHUCIIBIE COJIH.

3. CrexuomeTpuuecKre COOTHOIIEHUSI (MacCOBbIE, MOJBbHBIE, OOBEMHBIC) MEXKIY
B3aMMO/ICUCTBYIOIIMMH BEIIECTBAMMU.

4. OCHOBHBIE TEPMOJIMHAMUYECKHE PYHKIUHU, UX (PUINUECKUIA CMBICI.

5. Onpenenenue TemIoBOro 3pdexra peakuuu. IHA0- U FKZ0TEPMUUECKUE PEaKLIUU.

6. OHTponus, puznueckuii cmpici. Kputepuii caMmonpon3BOILHOTO MPOTEKAHUS PEAKIIMU
B M30JIMPOBAHHBIX CUCTEMAX.

7.CBobO0Has sHeprus ' m66ca. HampasieHue mpoTekaHusi peakiiii B HEN30JIUPOBAHHBIX
CUCTEMAX.

8. OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB.

9. OKMCIUTENHbHO-BOCCTAHOBUTENIbHBIN MOTEHIINAI, €r0 3aBUCUMOCTh 0T pH cpenbl.

10. YpaBuenue Hepucra. 3aBrucumocts OB-mioTeHIIMAaIa METAJUTMYECKOTO AIEKTPOAa OT
KOHIICHTpAI1H.

11. Dueprus I['m66ca, cBsizp ¢ DJIC mpomecca. Kpurepuit camMonpou3BOIHLHOTO
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIINH.

12. Tunbl OKUCIUTENBLHO-BOCCTAHOBUTEIBHBIX peakiiuid. [Ipumepsl.

13. Meton snekTpoHHoro 6ananca. [locnenoBareabHOCTh NOA00PA CTEXMOMETPUUECKUX
ko3 urmento B OBP.
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14. Meroa nonypeakiuii (MOHHO-3JIEKTPOHHBIX cxeM). [locnenoBaTenbHOCTh Moa00pa
cTexuomeTpudeckux ko3¢ uireatoB B OBP.
15. XvMmnueckne HMCTOYHUMKM TOKa. lIpemmylnecTBa M HEOOCTAaTKH IO CPaBHEHUIO C
TPaJANIIMOHHBIMU UCTOYHUKAMU JJICKTPUUECKON YHEPTHUH.
16. 'anpBannueckue 35eMeHThl. Cxema onrcaHus padoThI.
17. KoHueHTpaloHHbIE TallbBaHnYeCcKue 351eMeHThl. Pacuet DJ[C.
18. Kpurepuii CcaMONpPOU3BOJBHOTO TMPOTEKAHWS XUMHYECKUX  pEaKkud B
raJiIbBAaHU4ECKOM DJIEMEHTE.
19. IlpunHin paboThl TOIUIMBHBIX 3JIEMEHTOB. [Iprmepsl.
20. Ilpunun aeicTBHUs BO3OOHOBIISIEMBIX UCTOYHUKOB TOKa (HA MpUMEpPE CBUHIIOBOTO
aKKyMYJISITOpA).
21. Koppo3us metamios. [Ipumepsl.
22. 3amura MeTauioB OT koppo3uu. Hemeraminueckue nokpeitus. [Ilpumepsr.
23. 3ammrTa METaIOB OT Koppo3un. MeTarmnueckue mokpeITus. [Ipumepsr.
24. 3amura MeTayuioB OT Koppo3uu. Katomgneie mokpeiTug. OnucaHWe aHOIHBIX M
KAaTOJHBIX IIPOLIECCOB.
25. 3ammTa METAUIOB OT KOPpPO3WUU. AHOIHBIE MNOKpbITHA. ONUCAHWE aHOJHBIX W
KATOJHBIX MTPOLIECCOB.
26. DINEeKTPOXUMUYECKUE METOBI 3aLIUTHl METAJIJIOB OT KOPPO3HUHU.
27. Dnextponus. [Ipouecc snekTponan3a ¢ MHEPTHBIM aHOOM. [Ipumepsl.
28. Dnextponus. [Iporiecc amekTponm3a ¢ pacTBOPUMBIM aHOIO0M. [IpuMepsl.
29. PapunaupoBanue metamion. [Ipumepsr.
30. DneKTposn3 paciiiaBOB U BOJHBIX PACTBOPOB coiiei. [Ipumepsl.

4.3. IIpuMep 3K3aMeHAITUOHHOTO OMJIeTA

I'OYBIIO «/loHenknii HANMOHAJIbHbIN TEXHUYECKUI YHUBEPCUTET)
YpoBeHb BbICIIEr0 MPodhecCHOHATLHOTO 00pa30BaHuUs OakajaBpuar .
Hanpagsnenue nmoarorosku _15.03.05 KOHCTPYKTOPCKO-TEXHOJOTHYECKOE 00SCIICUCHHE MAIIIMHOCTPOUTEIbHBIX
IPOU3BOJICTB :
HanpasnenHocts (rpoduis) _MHGOpMaIMOHHbBIE TEXHOIOTHH MAIIMHOCTPOCHUS
Cemectp MePBbIT
VYueOHast AUCIMIUTIHA XUMUS

Bbuser Ne 1
1. ITokazatb rUuAPOKCHI, TPOSBISIIOUIMI aMm(pOTEpHbIE CBOMCTBA!
a) NaOH 0) Zn(OH); B) Cr(OH); 1) Mg(OH),

2. PaccraBbTe KOX(DPUITMEHTHI U OMPEACINUTE DHI0- WK IK30TEPMUUYECKUM TPOIIECCOM
SBJISIETCSI peaKIus mpu cTaHaapTHBIX yeaoBusix Oz + CO(T) — COaz(T)
3. HamummmTe cokpaieHHyI0 MIEKTPOHHYIO (hOpMyITy, STIEKTPOHHO-TPAdUIECKYIO
cXeMy 1 Habop 4 KBaHTOBBIX YHCEJ JIsl IOCIEIHETO NEeKTpoHa 3nemeHTa Ne 56
4. PacctaBbTe KOA(PPUIUEHTHI U YKAKUTE OKUCIUTENb U BOCCTAHOBUTEID

Nal + KMnOs + KOH — I, + K;MnO4 + NaOH
5. CocTaBbTe YpaBHEHUS 803MOMCHBIX PEAKLIUNA, PACCTABbTE KOIPPUIIMEHTHI U YKAKUTE

OKHCJIUTCIb, BOCCTAHOBHUTCIIb
a) Ca + HNOg(KOH) — 6) Cu + H2804(p336) —

YTBepxkaeHo Ha 3aceqannn kadenper  ODOX IIporokon Ne or"__ " 20 T

3aB. kadenpoi OK3ameHaTop
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KPUTEPUU
OLICHMBAHMA K3aMEHANMOHHOM PadoThI 0 AUCHUILTHHE «XUMUD)
NJI51 00yUYAIIMXCS N0 HanpaBjaeHnio noaArorosku 15.03.05 Koncrpykropcko-
TEXHOJIOrMYecKoe odecneyeHrne MalllMHOCTPOUTEIbHBIX IPOU3BO/ACTB
HanpasJieHHOCTH (npoduisi) « AH(popMaLHOHHBIE TEXHOJIOIMH MALIUHOCTPOCHUS»

OK3aMeH MPOBOJIUTCS MUCHBMEHHO Mo OuieraMm. buier comepxuT 5 BOMpPOCOB,
KXl M3 KOTOPBIX TPeOyeT KOHKPETHOTo oTBeTa. [IpaBUIIBHBIA OTBET Ha BOMIPOC
OLIEHUBAETCs B BOceMb 0aiuioB. [Ipu oTcyTCTBHM MPaBUILHOTO OTBETA HA MOCTABICHHBIN
BONpPOC OOywarouuiicss momydaer Hosib OasioB. [lomydeHHble Oamuibl 3a OTBETHI Ha
BOIPOCHI OMJIETa CYMMUPYIOTCA U € YYETOM PE3YJIbTATOB TEKYIIETO KOHTPOJS padOThI
CTYZEHTa BBIBOJAUTCS UTOroBas oneHka no 100-06amibpHOM 1mKae.

1o xaxaoMy BOIIPOCY:

— «8 0a/I0B» — BBICTABIISIETCS, €CJIM IIPU OTBETE HAa BOIMPOC CTYAECHT OOHApYX I
YMEHHE CBOOOJHO, JIOTMYHO, YETKO U SCHO NMPEAOCTaBIATh IPAMOTHBIE, IPABUIIbHBIC
OTBETHI HA TIOCTABJICHHBI BOIPOC C KCIOJIb30BAHUEM TEPMHUHOJIOTUMU U CHMBOJIUKH B
HEOOXOJIMMOW JIOTMYECKOW TMOCIEIOBATENBbHOCTH, a TaK)Xe CBEIECHUW W3 JPYTHUX
JUCUUIUIMH W 3HAHUW, NPHOOPETEHHBIX paHee; TBEpJble MPAKTHUYECKUE HAaBBIKU C
TBOPYECKUM IMPUMEHEHUEM IMOJTYYEHHBIX TEOPETHYECKHX 3HAHWI; UCIOJIb30BAaHUE U
IPEIOCTABIEHUE TMOJTHOrO 00OCHOBaHMA HambOojee 3(PPEKTUBHBIX W PaALUOHAIBHBIX
METO/IOB MIOMCKA PEIICHUS; YMEHUE HCIOIb30BaTh NPHUOOPETCHHbIE 3HAHUS U HABBIKU B
HECTaHJIAPTHBIX CUTYalMsX, TPEeOYIOIIMX BBIXOJA Ha MHOM, Oojiee BBHICOKHI YpPOBEHb
3HAHM; IPUBEICHBl aHAIUTHYECKUE 3aBUCUMOCTH U PACUYETHI;

— «7 GannoBy» — BBICTABISIETCS, €CIM IPU OTBETE HA BOMNPOC CTYACHT MPOSBUII
BBICOKMI YPOBEHb 3HAaHUW NPH OTBETE HA BONPOC, IOKAa3al yMEHUE NPHUMEHSTH
TEOPETHUUYECKHE 3HaHWS Ui PELICHUs IOCTABICHHOW 3aJadyd, YETKO BIAJEET U
IPUMEHSET aHAJTUTUYECKHE 3aBUCUMOCTH JJIsl YCIIOBUHM 3a/1a4u, yMeeT (popMyIupOBaTh
BBIBOJIBI, OJHAKO TMpPU PpEIICHWH 3aJa4d JOMYCTHJI HEKOTOpbIE HETOYHOCTH,
HEJ0CTAaTOYHO 00OCHOBAN AOIYIEHUS, KOTOPbIE UCIIOJIb30BAINCH IIPU PELIEHUH 3aJa4H;

— «6 0a;I0B» — BBICTABIISIETCS, €CJIM IIPU OTBETE HAa BONPOC CTYAEHT OOHAPYX I
yMeHue CBOOOAHO MPENOCTaBIATh MPABWIbHBIE OTBETHI HAa MOCTABJIEHHBIE BOMPOCHI C
UCIIOJIb30BAHUEM TEPMUHOJIOTHH, a TaK)K€ 3HAHUM, MPUOOPETEHHBIX paHee; HAIUYUe
HECYIIECTBEHHBIX HEIOCTAaTKOB WJIM HAPYIICHHUs] MOCIEI0BATEIbHOCTH H3JI0KEHUS;
UCIIOJIb30BAaHUE HE CaMbIX PAllMOHAIBHBIX METO/I0B MIOUCKA PEIICHUS; HE3HAUUTEIbHbIE
HEJOCTaTKU WM OLUMOKHU B pacyeTax;

— «4 Ganna» — BBICTABJISETCS, €CJIM MPU OTBETE Ha BOMPOC CTYACHT OOHApYXHII
0a30Bble 3HAHUS 1O BOMNPOCY, 3HAHWE OCHOBHBIX AHAJIMTHUYECKHX 3aBHCHUMOCTEM,
OTKCHIBAIONINX 3aJaHHBIA MPOIECC, OJIHAKO JOMYCTHJI CYIIECTBEHHBIE OIIMOKU MpHU
BBIIIOJIHEHHH PAacyeToB, HE CMOI CHUCTEMAaTU3MpPOBAaTh HWCXOJHBIE JAHHBIE U
c(opMyIMPOBATH BHIBOJIBI;

— «2 0anna» — BBICTABJISETCS, €CJIM MPU OTBETE Ha BOMPOC CTYACHT OOHAPYKHII
BJIAJCHUE  OCHOBHBIMM  TIOJIOXKCHHMSIMM ~ Marepuaia, HO  (GparMeHTapHO U
HEIOCJIEN0BAaTENbHO JAeT OTBETHl HA MOCTABJIEHHBIE BOIIPOCHI; C1a0ble MPAKTHUECKUE
HABBIKM; TOMCK PELIEHUS] THUIMOBBIX CTAHJAPTHBIX 33/1a4 HEPAlMOHAIbHBIMU CIIOCOOAMU
C NPUHLIUIHAIBHBIMU OIIUOKAMU;
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— «0 6amnoB» — BBICTABISIETCS, €CJIM IIPU OTBETE HA BONPOC CTYAEHT OOHApYX I

HE3HAYUTENbHBIM 001U 00BbEM 3HAHUI, OTCYTCTBHE HABBIKOB B PELIECHUM 3a7ad IO

pa3IMYHBIM TE€MaM TUCHUIUIMHBI JOMYCTHJI MPUHUIUIHUANBHBIE OMIMOKA MPU PEIICHUH

3aJ1a4y, KOTOPBIE HE JAIOT BO3MOKHOCTH BBIIIOJIHUTD 3a/IaHHUE, WIH €CIIN PEIICHUE 3a/1a4u
OTCYTCTBYET.

YTBepxkaeHo Ha 3acenanuu kadeapsl «O0mmas, pusndeckas ¥ OpraHuIecKast XUMUS),
MPOTOKOI Ne or . .20 T.

3aBenyronmii kKageapoit E.W. Bonkora

45. Kpurtepunm oueHUBAHHS YPOBHSI YCBOEHHsl Y4YeOHOro MarTepuajia
TUCHUILINHBI «O01Iasi 1 HeOPraHu4YecKasi XuMU D)
OneHMBaHUE YPOBHSI OCBOEHHUS CTYJCHTOM y4eOHOro Marepuaia JTUCIUIIIUHBI
«OO01ras ¥ HeopraHuyecKas XHUMHS» IMPOU3BOAUTCSA B XO0J€ TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTeCTALMK (CEMECTPOBOTO KOHTPOJIS).

Texyuuii KOHTPOJIb 3HAHUH CTYJIEHTOB OUYHOM (HOPMBI OOYUESHUS TTPOU3BOIUTCS
M0 Pe3yJIbTaTaM yCTHBIX W MHCHbMEHHBIX OMPOCOB B XOJC MPOBEACHHS J1a00pPaTOPHBIX
3aHATHI. MakcuMaabHOE YMCII0 0auIoB TEKYIIero KOHTPoss — 50 6amios.

IIpomexyTouyHasi arrecTanMsi 1O pe3yJbTaTaM OCBOCHUS JUCHUIUIMHBI B
ceMecTpe NpoBOAUTCS B (hopMme ceMecTpoBoro 3x3ameHa. dopma npoBeneHus SK3aMeHa
— MHUCbMEHHas. DK3aMEHAIIMOHHBIM OuieT BKiIOYaeT B cebs 5 Bompocos. I[lpu
OLICHMBAaHUMU CTYyJICHTa Ha 3K3aMEHE IPENnoAaBaTelib PYKOBOACTBYETCS KPUTEPUSIMH,
MPUBEJACHHBIMU B TaOJIHIIE.

MakcumanbHOE KOJIMYECTBO OajuioB 3a OTBET HAa BONPOC 3K3aMEHAIIMOHHOIO
OwsieTa 3aCUMTHIBACTCA CTYJEHTY B CJy4yae, €CJIM OTBET MOJATBEP)KIACT BIAJCHHE
CTYJIEHTOM 3HAHUSMH B TIOJTHOM O0BbEME yueOHOM MPOTpaMMBI.

B ciydae, ecnin OTBET Ha BOIPOC HE B MOJHOM MepE OTBEYAET MPUBEICHHBIM
TpeOOBaHMSIM, CTYACHTY 3aCUUTBIBACTCS KOJWYECTBO OawioB, paBHoe 15. Ilpum
OTCYTCTBUH MPABUIIBHOTO OTBETA HA OCTABJIEHHBIN BOMPOC CTYAEHT nosy4aeT O 0anios.

Tabnuua — Pacnpenenenue 6aJijIoB IO CEMECTPOBOMY IK3aMEHY

MaxkcumanbHO
dopma KOHTPOJIs BO3MOYKHOE KOJIMYECTBO
OayIoB

Otser Ha BOIIPOCHI sonpoc 1 10
DK3aMEHAIIMOHHOrO OmieTa BOTIPOC 2 10
Bonpoc 3 10

Bonpoc 4 10

BOIIPOC 5 10

UTOro: 50

HToroBasi oueHka omnpejensieTcs myTeM CyMMUPOBAHUS KOJIMYECTBa OAJIOB IO
pe3ynbTaTaM TEKYIIET0 KOHTPOJIS U KOJUYECTBA OAJUIOB IO pe3yJIbTaTaM CEMECTPOBOTO
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sKk3aMeHa. MaKCHMAaJIbHO BO3MOXKHOE KonuecTBo 0asioB — 100.

[Tomyuennass omeHka mno 100-06autbHON IIKaje OMpeAenseT OIEHKY IO
rocyaapcTBeHHOM mkane u mkaie ECTS:

CyMmma 6aiioB Ouenka Ouenka
1o 100-6abHOM 1mIKae no mkane ECTS 110 TOCYJAapCTBEHHOM IIKaJIe
90-100 A OTangHO
80-89 B Xoporo
75-79 C
70-74 D
60-69 E Y 10BJIETBOPUTENHHO
35-59 FX He
0-34 £ YI0BIIETBOPUTEIHHO

* — ¢ 00s13aTEILHBIM IOBTOPHBIM U3YUCHUCM AUCHUIIIINHBI.

[lepeBon omenkn u3 100-OammbHO# miKambl B rocynapcTBeHHyto u ECTS
OCYILIECTBIISIETCS. B COOTBETCTBHM CO ILIKaJoOM, mpuBeaeHHON B «llomoxenun 00
OpraHm3alMu ydeOHOro mporecca B JIOHEIKOM HalMOHAJIBHOM TEXHUYECKOM
YHUBEPCUTETEY, yTBEPKAEHHOM npukazoM JOHHTY Ne337-14 ot 02.05.2018r.

4.6. Ilpumep TeKylIero onpoca Ha J1adopaTOPHBIX 3aHATHAX

JlaGopatopHas pabota Ha Temy: OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIHUH.
Bomnpoce! npu Teky1em onpoce:
1. Kakue peakuum Ha3bIBAKOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU ?
2. Kakue nporeccel Ha3pIBalOT OKKcIIeHHneM? Kakne nmponecchl Ha3bIBatoT
BOCCTaHOBJICHUEM?
3. Ko sgBnsercsa okucinureneM? KTo sBisieTcs BocCTaHOBUTEIEM?
4. Yrto Takoe cTeneHb okuciaeHus? Yto oHa rmoka3piBacT?
5. Uto nmoka3pIBatOT OCHOBHBIE KOA(DOUITMEHTHI?
6. ChopMynupyiTe TEPMOIUHAMHYECKOE YCIIOBHE CaMOIIPOU3BOJIBLHOIO IMMPOTEKAHUS
OBP.
7. Uto Takoe BbICHIas CTENEHb OKucaeHusa? YeMy ona paBHa?
8. Uto Takoe HU3IIAs CTeNEHb OKUCIICHUs? UeMy OHa paBHA JJi1 METAJIOB U
HEMETaJIJIOB?

4.7. IlpumMepHasi TEeMATHKA MHAUBUAYAJbHBIX 3aJaHUI

TemaTnka WHIMBUAYAJIbHBIX 3aJaHUN OPHUEHTUPOBAHA HA  COAECPKAHUE
M3y4yeHHOro Kypca «Xumus». CTyneHTam mnOpemjiaraerca IO HWHIUBUAYAIbHOMY
BapUAHTY PEIIUTH 3a7a49i Ha N30PaHHBIC TEMbI Kypca U KPAaTKO M3JI0KUTh alITOPUTM UX
pELICHUS.

[IpumepHbIEe TEMBl HHAMBUAYAIBHOTO 33 IaHUS:

1. CtexuoMeTpuvecKkue pacqyerbl
J11st 3a1aHHOTO YpaBHEHUS PEAKIINH
1) moxOepuTe CTEXUOMETPHUYECKUE KO DHUIIMEHTBI;
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2) onpenenuTe MOJIIPHYIO MacCy BCEX pEarupyrolnuxX BEIIECTB;
3) 1m0 M3BECTHOMY KOJMYECTBY OJHOI'O M3 PEAreHTOB PacCUMTAalTEe Maccy BCEX
OCTaJIbHBIX YYaCTHUKOB PEAKIINHU.

2. XuMHYecKasi TEepMOAMHAMHKA

Jlns peakuuul, MpUBEACHHOMN B TaOIUIIE, BBIITOJHUTE CICAYIOIINE 3aIaHMUS:

1) paccunTaiiTe CTAaHIAPTHYIO SHTAIBITUIO PEAKIIMH M YKAXKHUTE, SK30TepMUICCKas
WM SHJIOTEPMHUYECKAs PEaKIus MPOTEKaeT;

2) 6e3 pacyeToB YyKaXKHTE, KaK HM3MEHSACTCS JHTPOINHS JaHHOW XWMHUYCCKOU
peaKinu, BBIBOJ] MOATBEPAUTE PACUETOM CTaHIAPTHOU SHTPOIUH PEAKIINH;

3) ompenenanTe, B KAKOM HaIlpaBJIeHUH (IIPSMOM HJIH 0OpaTHOM) OYIET MPOTEKATh
peakiuu npu 298 K, ecnu Bce ee YJaCTHHKH HAaxXOJSATCS B CTaHIAPTHOM COCTOSIHUH.
Pacyerom  ompemenute ~ WHTEpBal ~ TeMmIeparyp, B KOTOPOM  BO3MOJKHO
CaMOITPOU3BOJILHOTO MPOTEKAHUS PEAKIIUH B MPSMOM HAIPABJICHHH.

3. CTpoeHue aToMa U nepuoaudeckas cucrema 31emMenToB .. MeHejieeBa

JIJist yKa3aHHOTO B 3aJlaHUM XMMHUYECKOTO 3JIeMEHTa MPUBEIUTE 00OCHOBAHHbBIC
OTBETHI Ha BOIIPOCHI:

1). OnuH U3 U30TONOB YKa3aHHOrO 3JeMEHTa uMeeT maccoBoe uncio 4. Kakos
3apsn sapa ero aroMa? (CKOJIBKO 3JIEKTPOHOB HAXOJWUTCS HA BCEX JJIEKTPOHHBIX
oOonoykax atoma? CKOJBKO MPOTOHOB M HEHUTPOHOB COAEPKUT SAPO aTomMa 3TOrO
u3orormna?

2). Hanummure TOJHYHO M COKpAIIEHHYIO  JJIEKTPOHHBIE  (POPMYIIbI
HEBO30Y)KJICHHOTO aTOMa »d3TOr0 dJIEMEHTa, MPUBEIUTE TPaPUUECKYyI0 CXEMY
pacrpeeneHus 3JIEKTPOHOB 110 KBAHTOBBIM SIY€MKaM BaJI€HTHOTO YPOBHSI.

3). K kakoMy ceMeiCcTBY OTHOCUTCS 3JIEMEHT?

4). Yemy paBeH CyMMapHBIN CIHUH 3JIEKTPOHOB B HEBO30YKIECHHOM COCTOSHUU
aToma sjeMeHTa’?

5). CKOJIBKO BCETO 3JCKTPOHOB ¢ OPOMTAIbHBIM KBAHTOBBIM YnCIIOM | Meercs B
aToMme pyeMeHTa’?

6). YKaxuTe BBICIIYIO U HU3IIYIO CTETIEHH OKHCIIEHUS 3JIEMEHTA B COCIMHEHHUSIX.

7). Hanumure GopMyibl OKCHIAa U TUIPOKCHUJIA DJIEMEHTA B BBICIICH CTENEHU
OKHUCJICHUSI.

4. OKNCANTETbHO-BOCCTAHOBUTE/ILHbIE PeaKIMU
JIns mpeaJIoAKEHHONM XUMUYECKOUN peaKuun

1) ykaxuTe OKMCIUTENTh U BOCCTAHOBUTEIb, KAKOE BEIIECTBO OKUCISETCS, a KaKoe
— BOCCTaHaBJIMBAETCS;

2) cocTaBbTE€ DJIEKTPOHHBIE YPAaBHEHHMS M HA OCHOBAaHMM UX pPACCTaBbTE
KO3 (PUIIMEHTHI B ypaBHEHUSX pPEaKIU;

3) npu Hamuyuu JaHHBIX B lIpunokeHun ompenenuTe BO3MOXHOCTD
CaMOMPOU3BOJILHOTO TPOTEKAHUS PEAKIUI B IPSIMOM HAMPABJICHUH.

5. DJIeKTpPoAHbIE MOTEeHUUAJBI. ["ajibBaHUYeCKHE 31€eMEHThI

JIi1st 3a1TaHHOTO TaJIbBAHUYIECKOTO DJIEMEHTA:
1) ompezaenuTe aHO M KaTOI;
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2) HANWIIWTE YPaBHEHHS aHOJHOTO M KaTOJHOTO MPOIECCOB, CYMMapHbIC HOHHO-
MOJIEKYJISIPHBIE W MOJIEKYJISIPHOE YpaBHEHUS DSTHUX IMPOLECCOB, MPOTEKAIINX B
TaJIbBAHUYECKOM DJIEMEHTE;

3) yKakWTe W3MCHCHHS 3HAYCHUH PABHOBECHBIX JJICKTPOJHBIX ITOTCHIIHAJIOB
aHOJTHOTO U KaTOHOTO TIPOIECCOB MPH MPOXOKACHUH ToKa. OOBSICHUTE MPUINHY TAKOTO
U3MCHCHUS;

4) paccunTalTe SHTAIBIINIO, dHEeprut0 ['mbOca TOKoOOpa3yromero mporecca u
anekTpoABMKyIIyto cuity (DJ1C) ranbBaHUYECKOT0 37IEMEHTA TPU YKa3aHHBIX MOJISIPHBIX
KOHIICHTPAITUSAX PACTBOPOB COOTBETCTBYIOMIUX. [IJIs1 pacyeToB HCIOIB3YHTE JTaHHBIC
[Tpunoxenus.

6. Koppo3usi u 3amura MeTa/lJI0oB

JlJ1s yKa3aHHOW napbl METAJLJIOB:

1) onpenenute, BO3MOXKHA JIM KOPPO3UsI METasllIa U3 IaHHOM mapkl B cpene ¢ pH,
YKa3aHHBIM B 33/IaHUU, IIPU KOHTAKTE C BO3IyXOM;

2) HaNUIIUTE YPaBHEHUS AaHOJIHOTO U KATOJHOTO MPOIIECCOB,;

3) npeajioxkuTe A JaHHOMU Mapbl aHOJAHOE U KaTOJAHOE MOKpbITUE. I3BMEHSITCS 1
KOPPO3UOHHBIE TMPOLIECCHl MNPU HAPYLUICHUW CIUIOIIHOCTA MOKPBITAN? 3anuiimTe
YPaBHEHUS MPOTEKAIOIINX PEAKIIHH.

/. KOHCTPpYKIIHOHHBbIE MATEPHAJIbI.

1.1. Kakue KOHCTpYKIMOHHBIE MaTepHUadbl OTHOCATCA K TPOBOJHUKOBHIM?
[IpuBeauTe npuMepbl, HA30BUTE 00JIACTH UX TPUMEHEHUS.

1.2. Kakue wmarepuanbl CIOCOOHBI TPOBOAUTH DSIEKTpUUECKHii TOkK? B yem
pa3iinure MEeX1y MaTepuajlaMy C pa3IMYHON TOKOMPOBOAIIEH CIIOCOOHOCTHIO?

1.3. Kakwue cBoicTBa MPOBOJHUKOBBIX MATEPUAJIOB SBJISIOTCS TJIaBHBIMU?

1.4. Kakue TpeOoBaHUs MPEABSBISIIOTCSA K MPOBOJHUKOBBIM MaTepHaliaM U Kakue
MaTepuaibl UM COOTBETCTBYIOT?

1.5. Tlouemy Menp 3amensoT anmomuHueM? Kakue npenmyniecTBa U HEIOCTaTKU
UMEET ATFOMUHUN?

1.6. Yto Takoe BoopoaHast 60JIE3Hb MeIn?

1.7. Kakue TpeOoBaHUsA TMPEABABISAIOT K MarepuaisaMm s peocTaToB H
pe3ucTOpoB?

1.8. Kak xnmaccuuuupyroTcsi Matepualibl B COOTBETCTBUM C WX MarHUTHBIMHU
CBOMCTBamMu?

1.9. UeM 0OBSCHAIOTCA pa3iMyHble MAarHUTHBIE CBOMCTBAa  Pa3IUYHbBIX
MaTepruanoB?

1.10. Kakue marepualibl SIBJISIFOTCS JUAMAarHUTHBIMA M KAaKOBbI MX MarHUTHBIC
cBoiicTBa?

1.11. Kakue martepuanibl SIBISIOTCS MapaMarHUTHBIMUA M KaKOBbl MX MarHUTHBIE
cBoiicTBa?

1.12. Kakue marepuaisl sIBISIOTCS (EPPOMArHUTHBIMUA M KaKOBBI X MarHUTHBIC
cBoiicTBa?

1.13. Kakue  DNEKTPOTEXHUYECKHE  MaTepHalibl  MOXXHO  OTHECTH K
AIEKTPOUZOIALMOHHBIM?
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1.14. Kakue  dIEKTpPOTEXHUYECKHE  MaTepUalbl  MOYKHO  OTHECTH K
HOJIyIPOBOJHUKOBBIM?

1.15. B Kakux arperatHbIX COCTOSIHUSIX MOTYT HaXOAUThCS BenlecTBa? Bo3zMoxeH
JIM U IPU KaKUX YCJIOBUSAX MEPEXO0]I U3 OJHOTO arperaTHOro COCTOSIHUS B Apyroe?

1.16. KakoBbI npenmymiecTBa M1 Kak MPOBOJHIUKOBOTO MaTepuaa?

1.17. Kakoe npuMeHEHHE B TEXHUKE HAXOAAT MJIATUHOBBIE METAJLIbI?

1.18. Yto Takoe tepmomnapa? OnuiuTe NPUHIMUN JEHCTBUS U YKaXUTE 00JIaCTh
IPUMEHEHUS.

1.19. Kakue cBoiiCTBa >keje3a M €ro CIUIABOB MO3BOJISIIOT CUUTATh X BaKHBIMU
IPOBOJHUKOBBIMU MaTepuanamu?

1.20. Kaxk 3aBuCHT yJelbHOE CONPOTUBIICHUE XKeye3a OT TeMieparypbl? B kakux
npuOopax UCIONb3YETCs ITa 3aBUCUMOCTD?

4.8 KypcoBoe npoekTUpOBaHue

VY4eOHBIM IIJITaHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AINIAHUPOBAHO.

5. YA EBHO-METOAUYECKHUE MATEPHUAJIbI 110 JUCIUIIJIMHE

PEKOMEHAYEMASA JIMTEPATYPA

OcHoBHAas:

1. Mudraxona, H. III. O6mast u Heopranuyeckas xumus. Teopus ¥ MpakTUKA :
yuebHoe mocooue / H. III. Mudraxosa, T. Il. IletpoBa. — 2-¢ m3n. — Kazanb :
Kazanckuii HallMOHAIBHBIA UCCIIEIOBATEILCKUM TEXHOJOrHYeckuid yauepcutet, 2019.

— 336 ¢. — ISBN 978-5-7882-2651-4. — Texkct : anektponHsiii // Ludposoi
o0Opa3oBaTeIbHBIMI pecypc IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/109527.ntml — Pexxum ngoctyma: 1jisi  aBTOPHU3MD.
IIOJIb30BATEIIEH

2. CemenoB, . H. Xumus : yueOnuk mus By3oB / WM. H. Cemenon, U. JL.
[MepdunoBa. — Cankt-IlerepOypr : XUMU3AT, 2022. — 656 ¢. — ISBN 978-5-
93808-389-9. — Texkcr : anekrponusiii // L{udpoBoit obpazoBaTtenbHblii pecypc [PR

SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.html — Pexum
JIOCTYTIA: JJIsl aBTOPU3UP. TTOIB30BATEIICH

JdonojaHuTeIbHAA:

3. Uukanoga, E. C. O6mias 1 HeopraHu4yeckasi XuMus : JIJa0OpaTOPHBINA TPAKTUKYM
st 6akanaBpoB | kypca xumuyeckoro ¢akynprera OMI'Y, HanmpaBieHHe MOATOTOBKU
05.03.06 «2xoorust ¥ MPUPOAOTIOIH30BAHNEY, MPODUITH TTOATOTOBKU « Y POOIKOIOTHS»
/ E. C. YuxanoBa, O. A. TomoBanoBa. — Owmck : M3marensctBo OMCKOIo
rocyaapcTBeHHoro yausepcureta, 2021. — 44 ¢. — ISBN 978-5-7779-2560-2. — Texkcr
: anekTpoHHbli // Iludposoit o6pazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/120309.ntml  — Pexum goctyma: st aBTOPHU3MD.
I10JIb30BAaTEIEN
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4. Kporosa, U. B. I[lpuknaanas xumus : yaebHoe nocodue / 1. B. KpotoBa. —

Kpacnosipck : Cubupckuii dpenepanbubiii yausepcuret, 2020. — 148 ¢. — ISBN 978-5-

7638-4215-9. — Texkcr : anexkrponusit // LudpoBoit oOpazoBatenbHblii pecypc [PR

SMART : [caiit]. — URL: https://www.iprbookshop.ru/100090.html — Pexum
JIOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTENCH

6. YYHEBHO-METOJANYECKOE OBECIHHEYEHUE JUCIIUIIJINHbI

Mertoanueckue ykazanus, u3ganabie B JJonHTY:

5. Meroanueckue ykazaHus K JaOOpaTOpHBIM paboTaM MO OOIIeH XUMHU
[DneKTpOHHBIA pecypc]| : ms oO0ydJarolmuxcs HEXMMHYECKHX CHEIHabHOCTEH BCEX
dbopm 00yuenust / TOYBIIO "JOHHTY", Kad. o6u1., ¢pus. u oprasd. xumuu ; [cocT. E.W.
Bonkoa u 1ip.]. - 1 M6. - lonenx : I'OY BIIO "IOHHTVY", 2020. - 1 daiin. - Cuctem.
tpeboBanus: Acrobat Reader. URL.: http://ed.donntu.ru/books/20/m5167.pdf

6. MeTonuueckre peKOMEH ALY JIJIsl CAMOCTOATENbHOM paOOThl U BHIOTHEHUS
WHIUBUAYAJIBHBIX 3afaHui 1o aucruiuimHe "OOmas W HeopraHudeckas Xumus"
[DnexTpoHHBIN pecypc] : ana obydaroniuxcst o HanpasieHuto 18.03.01 "Xumuueckas
texHosorus", Bcex gopm oOyuenus / I'OY BIIO «AOHHTY», Kadenpa oOuei,
dbusznyeckoii u oprannueckoi xumud ; 'OY BITO "JJOHHTY", Kad. o6m1., ¢pus. u opras.
xumuu ; [cocT. E.M. Boakosa]. - 3 M6. - Honenk : TOYBIIO "JIOHHTVY", 2020. - 1
daiin. - Cuctem. TpeboBanus: Acrobat Reader http://ed.donntu.ru/books/20/m5253.pdf

/. Meroauueckue YyKazaHUsT K BBIMNOJHEHHUIO TMPAaKTUYECKUX paboT 1o
muctuiinHe "OOmass ¥ HeopraHuyeckas Xumus" [DIEKTpOHHBIM pecypc] @ s
oOyuvaronuxcs 1o HampaiaeHuto 18.03.01 "Xwumuueckass TexHomorusa" Bcex Gopm
ooyuenus / OY BIIO «IOHHTY», Kadeapa oOmielt, pusndeckoit u opraHudecKoi
xumun ; 'OYBIIO "JOHHTY", Kad. o6m., ¢u3. u opran. xumuu ; [coct. E.N.
Bomnkoga]. - 882 K6. - Jonenk : TOYBIIO "JIOHHTY", 2020. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5251.pdf

8. Meroauueckre peKOMEHIAIMH K BHITIOJIHEHUIO HHINBUAYATBHBIX 3aIaHHUH 10
mucuuiuinHe  "Xumus" [DneKTpoHHBIA pecypc]| : s oOydaronuxcs BceX (opm
ooyuenust / 'OY BIIO "JOHHTY", Kadgeapa oOuielt, ¢puznueckoil 1 opraHU4eCcKou
xumud ; 'OYBIIO "JOHHTY", Kad. o6mur., pus. u opras. xumuu ; coct.: E. V. Bonkoa
[u mp.]. - 739 K6. - Houenk : TOYBIIO "JOHHTVY", 2021. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m7261.pdf

7. QJEKTPOHHO-UH®OPMAIIMOHHBIE PECYPCHI

OBC JIOHHTY - http://donntu.ru/library
JucrannnoHHbIN Kype «OO0IIas u Heopranudeckas xumus» - http://dist.donntu.ru

Internet-pecypcsl
1. IPR Smart : aBromatuzup. O6ubn. undopm. cucrema // Hayunas OubmmoTexu
JIOHEIKOro HaIMOHAJILHOTO TEXHUYECKOro yHuBepcuteTa. — Jloneuk, 2003-2022. —
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http://ed.donntu.ru/books/20/m5167.pdf
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http://ed.donntu.ru/books/21/m7261.pdf
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Pexum pocryma : juis 3aperucTUpUp. MOJb30BATENe B JiOKainbHOM cetu Hb
JOHHTY. — TekcT : 21eKTpOHHBI.

2. DIeKTpOHHBIN KaTajlor Hay4yHOM Oubmumorekn JIOHEUKOro HaIMOHAJIBLHOTO
TexHudeckoro yHuBepcuteta. — Jlonenk : Hb JIOHHTY, 1999-2022. — URL:
http://ec.donntu.ru/. — TexcT : AIEKTPOHHBIH.

3. IPRsmart : Bech konTeHT DBC IPR BOOKS : mudposoii o6pazosar. pecypc / OO0
«Ail IIm DOp Memua». — [CapatoB : Ai Ilu Op Menuma, 2022]. — URL:
http://www.iprbookshop.ru. — Pexxum octyna : ist aBTOpU3HP. TOJIB30BATEICH. —
Tekcr. Aynno. 300pakeHus : 3IE€KTPOHHBIE.

4. Jlasb : 25eKTpoHHO.-010I. cuctema. — Cankt-IletepOypr : Jlanb, cop. 2011-2021.
— URL.: https://e.lanbook.com/. — Pexxum focTymna : 1j1st aBTOPU3HP. [TOJIb30BATECH.
— TekcT : 2JIEKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI

8.1. VYueOnas aymutopus Ne 7.118, yueOHbIi KOpmyc 7, Hjsl TPOBEACHUS 3aHATHI
JIEKIIMOHHOTO THIIA, TPYIIIOBBIX U MHANBUIYAIBHBIX KOHCYJIBTALIUHN, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM arTecTanuy (MyJIbTHMEARIHOE obopyaoBanue: HOyTOyK (OC - Windows
8.1 Professionalx86/64 (axkamemudeckas mommucka DreamSparkPremium), LibreOffice
3.3.04 (munensus GNULGPLV3+ u MPL2.0), MyapTHMEAMHHBIA TPOEKTOp, SKPaH;
CTICIIUATTM3UPOBaHHAsT MeOellb: JOCKa ayauTOpHas, CTOJbl AyAWTOPHBIC, CTYJIbS
YUEHUYECKHE; IEMOHCTPALIMOHHBIE CTEH/IbI U IIJIAKATHI).

8.2. YueOnas ayautopust Ne 7.115, yueOHbIi Kopmyc 7, sl IPOBENIEHUS J1aOOPATOPHBIX
3aHSATUI, TPYIIOBBIX W HWHIAUBUIYAIbHBIX KOHCYJbTAllUWA, TEKYIIETr0 KOHTPOJIS H
NPOMEXYTOYHO# aTTecTanuu (MyJIbTUMeIuitHOe 00opyoBanue: HoyToyk (OC - Windows
8.1 Professionalx86/64 (akamemudeckast TIOJIITHCKA DreamSparkPremium),
LibreOffice3.3.0.4 (unensuss GNULGPLV3+ u MPL2.0), MyIbTUMEAUAHBIA TPOSKTOP,
9KpaH; CHeLUATM3UpOBaHHAs MeOenb: JOCKAa ayJUTOPHAs, CTOJIbI ayJUTOPHBIC, CTYJIbs
YUEHUYECKUE; JEMOHCTPAIIMOHHBIE CTEHIbl W IUIAKATBHI; BEChl AHATUTHYECKHE; BECHI
TEXHUYECKUE; IITATUBBI JIADOPATOPHBIC; KA} METATMYECKUI; IKa(pbl CYIIUIbHBIE;
mkagbl BRITSDKHBIE; pepakromerp MPD-22; akBaguctiwisitop J-4; nadboparopusrii pH-
METp; MOCYJ]a XUMUYECKasl CTEKJISIHHAS: POOUPKH, OIOPETKU, BOPOHKHU, KOJIOBI).

8.3. Ilomemmenus 11 CaMOCTOSATENBHON paOOThI C BO3MOXHOCTBIO TIOJIKITFOUEHUS K CETH
"Untepuer" wu oOecriedyeHWeM JOCTyNma B DJIEKTPOHHYIO  MHGOPMAIMOHHO-
0o0pa30BaTeNbHYI0 CpEey OpraHHW3allii: YWTAJIbHBIE 3alibl, yuyeOHbIe Kopmyca 2, 3
(KommproTepHass TeXHHWKa C BO3MOXKHOCTBIO MOAKIIOUEHHUS K cetn « HTepHeT» u
o0OecrieueHneM JOCTyla B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
(OUOC HOHHTY) u snekrponHo-6ubanoreunyto cucremy (ObC [PRbooks), a Taxxke
BO3MO>XHOCTBIO MHJIMBUyaJIbHOTO HEOTPAaHUYEHHOTO JocTymna oOydarommxcs B ObC u
OUOC mocpencteom Wi-Fi ¢ mnepconampHbIX MOOWIBHBIX ycTpoiictB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — ooOmectBennas munensus MPL 2.0,
GrubloaderforALTLinux —muuensus GNULGPLvV3, MozillaFirefox — munensus MPL2.0,
Moodle  (ModularObject-OrientedDynamicLearningEnvironment)  —  JumeH3us
GNUGPL).



