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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
— mnporpaMMy OakajaBpuaTa I10 HampaBlIeHHIO NoAroToBku/ crnernuanbHocT 23.03.01
«TexHONmOrNss TPAHCIOPTHBIX IPOLIECCOBY» HAINPABICHHOCTH «OpraHus3anvs IEPEeBO30K U
yIpaBJIeHUE B €MHOI TpaHCIIOPTHOU cuctemey. JJucuuninnna peanusyercs kadeapoit «Ne31».

JlucuuiuinHa HatesleHa Ha (QOPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIUMI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAY4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/bl MAaTEMaTUYECKOI0 aHAJIN3a U MOJIEIIMPOBAHUS B IPO(ECCHOHAIBHON JESITEIbHOCTI

OIIK-2 «CrnocobeH OCymecTBIATh NPOPECCHOHATBHYIO JEATENBHOCTE C  yYEeTOM
9KOHOMMYECKHX, JKOJIOTMYECKHX M COLMAJIBHBIX OIPAaHWYCHHM Ha BCEX JTamax >XU3HEHHOIO
LIMKJIA TPAHCIIOPTHO- TEXHOJOTUYECKUX MAIINH U KOMIUIEKCOBY

CopnepxaHue AUCLUILIMHBI OXBAaTbIBAE€T KPYr BOIIPOCOB, CBA3aHHBIX C O3HAKOMIIEHUEM

UCTOPUM XHUMHUHM, a TaKXE C OCHOBHBIMU HANpPABJICHUSIMU U TEHICHLUMSIMU Pa3BUTHUSA
COBPEMEHHOM XHMMHUHU. JTa HayKa H3y4aeT MAaTepHaJIbHBIA MU, 3aKOHBI €ro pa3BUTHA,
cnenupuyecKyro XUMUYEecKylo (GopMmy IBMKEHHS MaTepuu. B mporecce u3ydeHHs XUMUU
BbIpa0aThIBaeTCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOAMMO AJIs IJI0OJOTBOPHOM
TBOPYECKON JAesATeNbHOCTH OakanaBpa J1000W HampaBJIEHHOCTH. 3HAHWE XHMHH TI03BOJISET
c(hOopMHPOBATh COBPEMEHHOE HAaydyHOE MPEICTaBICHUE O MAaTEpHH, BEUIECTBE KAaK OJHOM U3
BHUJIOB JIBHKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPAIICHUN XUMUUYECKUX COCIMHEHUN, CBOMCTBAX
MaTepHaJIOB O XMMUUYECKHUX IMpOoIEeccax B COBpeMeHHON TexHuke. [Ipu u3ydeHun Kypca XuMuu
HEOOXOMMO TIPOYHO YCBOHWTH OCHOBHBIE 3aKOHBI, OBIIQJICTh TEXHUKOW XUMHUYECKUX PACUETOB,
BbIpa0OTaTh HABBIKM CAMOCTOSATEIBHOTO BBIMOJTHEHHUS XUMUYECKUX OKCIHEPUMEHTOB U
0000menuss  ¢akroB. [loHmMaHuWe  3aKOHOB XHMHH IIOMOXKET CTYJIEHTY B PEIICHUU
9KOJIOTHYECKUX MpoOsiieM. 3HaHME Kypca  XMMHUM HEOOXOAMMO U I TOCIEIYIOIIEro
YCHEMIHOTO U3YYEHHMS CIEUATbHBIX JUCIUIIINH.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET Cileayromme (OPMBI  OpraHU3aluu
y4eOHOTr0 mporiecca: JEKINH, JJA0opaTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTAIIHH.

[TporpaMMoil NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B hopMe IK3aMeHa.

OO6mmas TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3aU€THBIX eMUHUIIB, 108 acos.
SA3bIK 00y4YEHUS 110 AUCIUTIUITMHE «PYCCKHUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0yUEHUS O JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI
Lenr qaHHOW MUCIUIUIMHBI — YCBOGHUE CTYACHTAMHU TEOPETUYECKUX OCHOB OOIIEH XHWMUH,
XUMHH BaXHCUIIMX DJIEMEHTOB M WX HEOPTaHWYECKHUX COCNWHEHHH, (OpMUpOBAHHE
XUMHUYECKOTO MBIIIICHUSI Y CTYIEHTOB, pa3BUTHE HABBIKOB KCIIOIH30BAHUS CBEICHHUI O
(U3NKO-XMMHUYECKMX CBOWMCTBAX pAa3JUYHBIX CHCTEM JUISI CHHTE3a COOTBETCTBYIOIINX
COCTMHEHUH, BBIITOJIHEHUE TEPMOJINHAMUYCCKUX U KHUHETUYECKUX PAcCueTOB; MPUOOpETCHHE
HEKOTOPOTO OIIBITa SKCIIEPHUMEHTAILHBIX WCCICAOBAHUH Ui pa3paOOTKH HOBBIX METOOB
CHHTE3a ¥ TMPUAAHHUS MaTepuagaM 3aJaHHON CTPYKTYphl M KOMIUIEKCA CBOWCTB.
[lpencraBieHne BO3MOXKHOCTH CTYIEHTaM pa3BUTh H TPOJEMOHCTPUPOBATh HABBIKH B
00JacTH NHHOBAITMOHHBIX TEXHOJIOTHIA

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPaAMMBI

BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb mIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCHUILIIMHE, COOTHECEHHBIX C

IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUILIMHBI OOYYAIOIIUMCS MOJDKEH 00J1alaTh CISAYIOIMUME

KOMIETEHIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.
Tabmuua 1 — IlepeyeHb KOMIETEHIMHA U MHANKATOPOB MX JOCTHKCHHS

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HamMeHOBaHME UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINU JOCTUKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
MPUMEHSITh
CCTCCTBCHHOHAYYHBIC

1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHaiau3a u
MOJICTTUPOBAHUS B
npohecCHOHATBLHOM
JIEATEILHOCTH

OIIK-1.B.1 BnageeT HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
HACCIIENOBAHUA OOBEKTOB
po(hecCHOHATLHON IEATEIIEHOCTH

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

OIIK-2 Cnocoben
OCYILECTBIISATh
npo¢eCCHOHATBLHYIO
NEeSITETbHOCTD C
y4ETOM
9KOHOMHYECKUX,
AKOJIOTUUYECKUX U
COLMAJIBHBIX
OTpaHUYECHUH Ha BCEX
JTanax KU3HEHHOT O
LIMKJIA TPAHCIIOPTHO-
TEXHOJIOTUYECKUX
MaIlH 1
KOMILJIEKCOB

OIIK-2.3.1 3HaeT OCHOBBEI PKOHOMHUYECKHUX,
SKOJOTHUYCCKUX U COIUAJIbHBIX
orpaHWYeHuM, 1 THHOPMAIIMOHHBIS
TCXHOJIOTHHU IIPU PCUHICHUHU 3aaa4
poeCCHOHATBHON JEATETLHOCTH

2. Mecro nucummumHbl B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS

IIPpU U3YUCHUU CIICAYIOIINUX OUCHUILINH

Marematuka. MaTeMaTH4eCKUN aHaJIN3
duzuka



— Maremaruka, aHalIuTHYECKas TEOMETPHs U JIMHEIHas anredpa;

3HaHUs, TOJNIyYEHHBIE TMPU M3YyYEHUM MaTepHajla JJaHHOM [JHUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYIUX NUCHUIIIINH:
—  DJEeKTpOTEXHHKA

— DJEeKTpOHHUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 006 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOMU
paboTHI IO AUCHMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTABICHBI B
tabmure 2.

Ta6mmia 2 — O0beM U TPYJO0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTtuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** o
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUJaM 3aHSATHI.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, HX TPYTOEMKOCTh

CPC
(qac)

Pa3gensl, TeMBI JUCLUIIIAHBI Jlexmun I13 (C3) | JIP KII
(qac) (qac) (qac) (qac)

Howmep paznena

Ha3anue wu coxepxkanue

JICKIIMOHHBIX 3aHATHI

paszeioB W TEM

Cemectp 1
Pasnen 1: Beenenne B XUMHIO 1 2
Temal.l.IlonsTHe BemecTBa u 1 1

XUMHUYECKON peaKlui, OCHOBHBIE
OTpeIeICHUSI.




Tema 1.2

CrexnoMeTpuiecKue 3aKOHBbI.
OyHIaMeHTaIbHbIE TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3. CiocoOsI onpeneneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Pazgen 2. Ctpoenue BemiecTBa

10

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC YHCJIA.

Tema 2.2. [lepuognyeckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XuMudeckas CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAs CBA3b.

Tema2.5. Meton MONEKyIIPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJINYCCKAaA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baannbca.

Pazgen 3. XumMuuyeckue CUCTEMBI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHIX
MIPOIIECCOB.

15

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHSAS DHEPI U,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus I'nu606ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUECKOIN
pEaKUH U METOJIbI €€ PEryJIMPOBAHUA,
3aKOH JICUCTBUS Macc,

Tema3.4. DHeprus akTuBaluuy,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzaropsl u
KaTaJUTHUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUS COCTaBA
pacTBOpOB,

Tema3.6. DnexTponuruueckas
JMCCOLMalusl, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, pEaKIMi OOMEeHa,
TUAPOIIN3 COJIEH.




Tema3.7.CBoiicTBa pa30aBiIeHHBIX 2 1
PacTBOPOB HEINEKTPOJIHUTOB, BOJTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI

Payns.

Pa3znen 4.0cHOBBI 251ekTpOXUMudeckux | 4 8 4
MPOIIECCOB.

Tema 4. 1.0KHCIUTEIBHO- 1

BOCCTAaHOBUTEIHHBIC PEAKIIHH

Tema 4.2 . XUMHYECKUE HCTOYHUKH 1 4 2
ANEKTPUYECKOTO TOKA. [ ambBaHUYECKHE

DJIEMEHTEL.

Tema 4.3.2O1€eKTponu3, 3aKOHBI 1 1
Dapapes.

Tema 4.4.Koppo3sust u 60pb0a ¢ HEl. 1 4 1
Pazgen 5:CroiicTBa MPOMBIILIICHHO- 4 3
B&)XHBIX JJIEMEHTOB U UX COCIUHCHUMI

Tema 5.1. Kitaccbl XMMHYECKHX 2 2

COEAMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BAXKHBIX DJICMCHTOB U UX COG,Z[HH@HHﬁ.

Tema 5.2. Xumudeckas 2 1
uneHTudukanus. Metoabt
XHMHYECKOTr'0 UCCIICIOBAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe: 34 17 21

Uroro: 34 0 17 0 21

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINOJHEHUHT
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEeATETFHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Ta6mmia 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena H N
A3BAHUC U COACPIKAHUC Pa3aCIIOB U TCM JICKIITUOHHbBIX 3aHATUU

Pazgen 1 BBenenue B Xxumuio.

Tema 1.1. [ToHsiTHE BemiecTBa U XUMHUYECKOW PEAKIIMN, OCHOBHBIC MOHATHUS U
onpeIeICHUs.

Tema 1.2. CrexnoMerpuueckue 3akoHbl. DyHnaMeHTanbHbIE MOHATHS U

3aKOHbl XMMHH: 3aKOH COXpPAHEHHUsI MacChl, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA, 3aKOH KPATHBIX OTHOIICHUH, 3aKOH 00BbEMHBIX
OTHOIIEHUH. 3aKOH ABOrajipo, CIEACTBUS 3aKOHA ABOTraJipo.

Tema 1.3. CrocoOwl  ompeneneHus KOJINYECTBA  BEILECTBA, 3aKOH
3KBHBAJICHTOB. Pacuétr M’ (MOJApHBIX MacC IKBHBAJICHTOB) IS
MPOCTBIX BELIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coner. dakrop
SKBHUBAJIEHTHOCTH.

Pasnen 2: CtpoeHue BelecTna.




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 2.1.

OcHoBHBIE  CBElEeHHUA O CTpoeHMM aroMoB; KBaHTOBO-
MexaHudeckas Mozenb aroma. OpOuTaib, KBaHTOBBIE YHUCIA,
ypaBHeHue Illpénunrepa, ypasHenue J[le-bpoins, ypaBHeHue
[Tnanka, MPUHIIATT HeonpenenéHHocTu [ eizenOepra.
DneKTpoHHO-TpaduvecKkue GOpMyIbI.

Tema 2.2.

[lepuonnueckuit  3akon J[.M.MenneneeBa, cBsa3p IL.C. co
cTpoeHHeM  atoma. llepwompl,  Tpymmbl,  JAWaroHaibHas
3aBUCUMOCTh. 3aKOHOMEPHBIE M3MEHEHHsS! CBOMCTB 3JIEMEHTOB WU
coequHeHuil (3 (eKkTUBHBIA panuyc, SHEPTUUM HOHM3ALUU U
CPOJCTBA K 3JIEKTPOHY, AJICKTPOOTPHUIATEIHLHOCTB).

Tema 2.3.

XuMu4deckasi CBsI3b, BUABl XUMHUUYECKOU CBsI3H. Bo30yxnénHoe u
HOpMAaJIbHOE COCTOSIHME aroMa. [uOpuau3anus 3JIEKTPOHHBIX
o6makoB. CriocoObl MepeKphIBaHMS FICKTPOHHBIX 00JIAKOB, CUTMa-
HU-AENbTa-IEPEKPHIBAHU. IIpocTpaHcTBeHHAs CTpYKTypa
MOJICKYIL.

Tema 2.4.

Metoa BaleHTHBIX CBsi3eHd, croco® o0pa3oBaHMsS KOBaJEHTHOU
cBs3u MetoJl JIonnona u I'editnepa. [lonsipHOCTH CBSI3M CBOMCTBA
KOBAJICHTHOH CBSI3H.

Tema 2.5.

Merton MoneKyiIsipHbIX opOuTaneil. Ilopsimok U dPHEprus CBSI3U.
CBs3BIBAIONINE U PA3PBIXJISIONINE OPOUTAIIN.

Tema 2.6

HeBaneHTHble  TUIBI CBA3CH: HMOHHAs CBSA3b, METAJUIMYECKAS
CBsI3b, BOJAOPOHAs CBS3b, cUibl BaH-nep-Baanbca. KommiekcHbie
coequHeHUs. Posb KOMIUIEKCHBIX COEIMHEHUH B IPUPOJE H
TexHuke. Teopus kpucrammyeckoro mnoiisi. KoHaeHcupoBaHHOE
COCTOSIHME BelecTBa. TBepble BEIECTBa.

Paznen 3

Xumuyeckue cuctembl. OOIMe 3aKOHOMEPHOCTH XHMHUYECKUX
MPOIIECCOB.

Tema 3.1.

OHepreTuka XUMHYECKHX IIPOLECCOB, BHYTPEHHSSI SHEPIUs,
TEIUIOBOM 3(PheKT XUMHUYECKUX peakiuiu, 1-u, 2-i, 3-i 3aKOHBI
TEPMOJMHAMHKH, DHTPOIUS, KaK (PYHKIUS COCTOSHUS, SHTAIBITHSL.
XUMHAYECKUH ITOTEHIHAI.

Tema 3.2.

sHeprus ['mbGOca, HampaBIEHHOCTb XMMHUYECKHX IIPOLIECCOB,
XMMHYECKOe U (ha30BOE PaBHOBECHE.

Tema 3.3.

CKOpoCTh XMMHMYECKON DPEAKIUU M METOABl €€ PEryJupOBaHUs,
3aKOH JehcTBUS Macc. YpaBHeHue [ympOepra wu  Baare.
MosnekynapHOCTh peaklUuu, TMOPSAOK pPEaKUuu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM peakuuu OT KoHIeHTpauuu. KoHcraHnTa
CKOPOCTH (PU3UYECKUI CMBICIL.

Tema 3.4

DHeprusi akTUBAllMM, ypaBHEHHE AppeHuyca, mpaBuio Bant-
lodda, xaTanmuzaTopsl U KaTaIUTHUYECKHE CUCTeMbl. OCHOBHOM
IIOCTYJIAaT XHMHYECKOM KHHETHKH, KHHETUYECKOE YpaBHECHHE.
Biusaue teMmeparypbl Ha CKOPOCTb XUMHYECKOW PpEaKLUU,
ypaBHeHHE AppeHnyca. MexaHusM NpPOTEKaHUS KaTaIUTHYECKUX
peakuuil. Xummudeckoe papHosecue npuHun Jle-Illarense.

Tema 3.5

PacTBOpBI, IUCHIEpCHBIE CHUCTEMBI, CIIOCOOBI BBIPAXKECHHS COCTaBa
pactBopoB.  TepMoaMHAMHYECKHE XapaKTEPUCTHKH IIpoIecca
o0pa3oBaHMs PACTBOPOB. CHJIBHBIE M CJIA0BIE DJEKTPOJIMTHI,
HOHHBIC PABHOBCCHA B BOIAHBIX pacCTBOpax, MIPOU3BCACHUC
pPacTBOPUMOCTH




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus, BOJHBIC PAaCTBOPEL
JIEKTPOJIMTOB, BOJOPOJHBIA IOKa3aTelb, peakuuud OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CpoiicTBa  pa30aBJIICHHBIX  PacTBOPOB HE3JIEKTPOJIUTOB,
Komnurarususie CBOMCTBA pacTBOPOB, 3aKOHbl  Payus.
Kpuockormmust D0ymnmockonus. OcMOTHYECKOE NaBiieHHE. 3aKOH
I'enpu. M3oronnvecknii kodhHuiueHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIINTEIIFHO-BOCCTAHOBUTEIBHEIC pC€aKkuuu, 3J'ICKTpOHHBIﬁ
6anch, MOJISIpHI:IG MAcCChl 3KBHUBAJICHTOB  OKUCIUTCIIA H
BOCCTaAaHOBUTCIIA.

Tema 4.2.

XUMHUYECKHME UCTOYHUKHU AIEKTPUUECKOTrO TOKa. ['ampBaHHMUYECKue
AJIEMEHTBI, CTAHJAPTHBIE AJIEKTPOJHBIE MOTEHUHUAIBI. J[BOMHOMN
JJIEKTPUYECKUN  cioi. YpaBHeHue HepHcta. PaBHOBECHBIN.
AJIEKTPOHBIN NToTeHIMaN. CTaHIapTHBIA BOJIOPOJIHBIN SJIEKTPOI.

Tema 4.3.

DnekTponn3, 3akoHbl Papanes KarogHble M aHOJHBIE TTPOILIECCHI
pPacTBOPOB U PACIIIABOB AJIEKTPOJUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UMHBIX MPOIECCOB
C KHUCIOPOJHOW ® BOJOpOIHON nemonspuzaiueir. CrnocoOb
3alUTBl  OT KOPPO3UM — XUMHYECKHE, DIECKTPOXUMHUYECKHE
(MeTamMyecKkue- KaToAHbIe, aHOJHBbIE MOKPBITHS). JlerupoBaHue
METaJIJIOB.

Paznen 5.

CsoiicTBa MMPOMBIIIJICHHO BAaXXHbIX J3JICMCHTOB U UX COCIUHECHUIA.
IMOJIYUYCHHNEC MCTAJIJIOB. MeramndecKkne CIIaBbl B KOMITIO3HTEI.

Tema 5.1.

Knacchl XUMHUYECKHMX COEIMHEHUH, CBOHCTBA MPOMBIILICHHO
BaXHBIX D3JEMEHTOB U HX coeAuHeHuid Kommno3uimoHHble
marepuanel. Kepmersl. Xumwms wmeramioB (AlFe, Sn,Pb,Mo)
Xumust Hemeramwios: C,Si,S , ¢ymrepen, kapoun. TorumBa
(TBEpHoe, XKUIKOoe, ra3oBOE), CMa304YHbIE MaTEpHalIbl, MOTOPHBIE
Maca.

Tema 5.2.

Xumnueckas UACHTU(DUKAIHSL. Meronst XUMHYECKOIO
UCCIICIOBAHMsI M aHalIM3a BEIIECTB W HMX IPEBPALICHUM.
KayecTBeHHBII M KOJMMUYECTBEHHBINH aHanu3.(I'paBUMeTpUYecKHid,
TUTPUMETPUYECKUH, KOMIIJICKCOHOMETPHYECKUN METOIBI
aHaJm3a).

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTb, |MPaKTUYECKOM |pasierna
/o 3aHATAN (gac) MOJATOTOBKH, | JUCIIHII

(dac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
e HaumenoBanne mabopaTtopHbIX padboT Tpynoemkocts, \TPATH-Ea M paszena
n/n (4ac) HIOATOTOBKH, | nyerun
(1ac) JIMHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI.
OyHIAMEHTANbHBIE TOHSITHS U 3aKOHBI 2 1
xumuH. CriocoObl onpeeneHus KOJIHYecTBa
BEII[ECTBA.
2 Onpenenenne M’ skBHBaJIeHTa MeTaJJIa 3 1
3 | Onpenenenue TeruoBoro 3¢pdexra peakuuu 4 3
HEUTpAIU3alIUH.
4 | U3mepeHue ©  pacueT  DIIEKTPOJIHBIX 4 4
IIOTEHIINAIOB METAJLJIOB U OJIC
raJIbBAHUYECKUX JIEMEHTOB.
5 | Xumnueckas " AJIEKTPOXUMHYECKAs 4 4
KOppo3usi, UccnenoBanue KOppO3uu
METAJIJIOB W OIpeiejeHHe WHIHOUTOPHOTO
addekra.
Bcero: 17

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
Jac yac
1 2 3
N3yuenue TeopeTruueckoro mMaTepuaia
8 8
nucturuHbl (TO)
PacuetHo-Tpaduueckue 3ananus (PI'3) 1 1
[ToaroToBKAa K TEKYIIEMY KOHTPOJIO 4 4
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/3) 4 4
IToaroroBka K MpOMEKyTOYHOM aTTECTALIMU 6 6
(IIA)
Bcero: 21 21

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl [0 TUCHUILIHHE (MOYIIIO)
VY4ebHO-MeTOIMYECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN
[lepeueHb mevaTHBIX U SJIEKTPOHHBIX YU4E€OHBIX M3/aHUN pHUBeIEH B Tabmule 8.




Tabnuna 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

KonuuectBo
9K3EMILISIPOB B
HIup/ o6ubnuoreke
URL bubnuorpadudaeckas ccpuika
apec (kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
https:// I'muuka, H. JI. OGmast xumus B 2 T : y4eOHUK JIsI aKaIEMUYECKOTO
urait I:U / OakanaBpuata / H. JI. I'munka ; mon penakiueit B. A. [Tonkosa,
bco d.e /3 A. B. babkoBa. — 19-e u3n., nepepad. u gomn. — Mocksa :
88983 NznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanaBp. AkageMUIeCKUMA
kypc). — ISBN 978-5-9916-6445-5.
https:// OO6mrast ¥ HeOpraHU4YecKas XuMusl. 3aJladHuK : ydeOHOe mocoOue Jist
urait r'u / akagemuaeckoro Oakamnaspuara / C. C. babkuna [u ap.] ; mox
bco d'e 1 penakuueit C. C. badkunoi, JI. JI. TomuHOMi. — MoOCKBa :
32806 W3parensctBo KOpaiit, 2019. — 464 c. — (bakanaBp. AkageMU4ecKuii
Kkypc). — ISBN 978-5-534-01498-3.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI : [ DIIEKTPOHHBIN
pecype] : yue6noe nocodue / T. E. Kpeutosa, T. 1. ®omuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBbIe faH. - Cankr-IlerepOypr : M3n-Bo I'YAIIL 2019. - 77 c.
Xumust. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI, CTPOCHUE BEIIECTBA,
TEPMOJUHAMUKA, KWHETHKA, PACTBOPHI, ANMEKTPOXUMHUS:
[DnexTponnslit pecypce] : yuebnoe nmocooue / T. E. Kpsutosa, T. 1.
®ommnuena ; C.-IleTep0. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
DneKkTpoH. TeKcToBbIe naH. - Cankt-IlerepOypr : M3a-so I'YAIL 2020.
- 148 c.
54X45 Xumus : yaeOHUK a7 By30B / A. A. I'ypoB [u ap.]. - 2-e u3n., crep. - 15
M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 784 c.
OOmrast xumus : [ DIEKTPOHHBIN pecypc] : yueOHO-MeToIu4ecKoe
nocobue / T. E. Kpsinoga ; C.-IleTep06. roc. yH-T a3poKOCM.
npuOOPOCTpOCHHUS. - DIEKTPOH. TeKCTOBBIE AaH. - CII6. : 3a-Bo
I'VAIL 2016. - 98 c.
JlaGopaTopHble U cCEMUHAPCKUE 3aHATHS 110 OOIIEH 1 HEOPTaHUIECKOM
54 A95 | xumunm : yue6Hoe mocobue / H. C. Axmeros, M. K. Asuzoga, JI. 1. 10
bagpiruna. - 6-e u3n., crep. - CII6. : Jlans, 2014. - 367 c.
https://e
Jdanboo | T'enbhman, M. U. Heoprauuueckast xumus : yaconoe mocooue / M. 1.
k.com/ | I'enbdman, B. I1. FOctpatoB. — 2-¢ u3z., crep. — Cankr-IletepOypr :
book/4 | Jlaub, 2009. — 528 c¢. — ISBN 978-5-8114-0730-9.).
032
5455 OcHoBbI 00111e# XuMuH : yaeoHoe rmocodue / B. U. Endumos. - 2-¢ 20
n3a. - M. : UHOPA-M, 2017. - 256 c.
7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuens 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMalOHHO-

TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCIUIUIMHBI
npuBeJieH B Tadymiie 9.

Tabmuua 9 - IlepedyeHb 3JIEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

MH(pOPMAIIMOHHO-




URL agpec Haumenosanue

http://www.xumuk.ru/ CaliT 0 XUMuH
http://www.hemi.nsu.ru OCHOBBI XUMHU:
o0OpazoBaTebHbBIN
CalT I CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypcesl
OMOINOTEKH

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUs, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCMOIB3yeMOTro MPOrpaMMHOTO o0ecriedeHus peacTasieH B Tabmauiie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo 00eCcTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM I  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Howmep aynutopuun

11\/&;1 HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOIMMOCTH )
1 | JIexuuoHHas ayIuTOpUs C UCTIOIb30BAaHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acremno,15)
Tabmui u cxeMm, [lepuoanyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
J.M1.MenneneeBa, 00pa3iioB MHHEPAIOB, MOJIEIICH
IIPOCTPAHCTBEHHBIX PELIETOK.
2 | Crnenuanu3upoBaHHas XUMHUYECKas 1abopaTopus ¢ 33-02, 33-04

WCITOJIb30BaHUEM JIEMOHCTPAIIMOHHBIX IJIAKATOB, J1a00paTOPHBIX (acremno,15)
CTCHJIOB ¥ YCTAaHOBOK JUISI OTIPE/ICIICHUS YKBHBAJICHTA METAJLIA,
U3MEPEHUS SJICKTPOIHBIX MTOTCHIIMAIOB, CKOPOCTH KOPPO3HHU-
MCTAJJIOB - MUJIJIMBOJIBTMCTPBI; AHAJIUTUICCKUC U 3JICKTPOHHBIC
Bechl; TabopaTopHbie pH-MeTphl, HEHTPpUDYTH 1 KaTOPUMETP.

10. Onenounsble cpencTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTalluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TTPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOM aTTeCTalluu



http://lib.aanet.ru/jirbis2/index.php

Bug npomexxyTouHOM arTectanuu [lepeyeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnmcok BOIpoCoB K 3K3aMEHY;
3agaun;

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalomMMHCA NMPUMEHSAETCsl 5-0ajulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas puBeeHa B Tabnuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMITETEHITHI
5-0aipHas mIKaia PAKTCP (bopvp

— oOyyvaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIHLHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOMHHUTEIBHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeITbHOCTHIO HAITPABIICHHS,

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— cBOOOHO BJIAJICET CHCTEMOH CIICIIMAITM3UPOBAHHBIX MOHSITHIA.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgaract €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE I1I0JIOKECHNUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX OHSITUH.

«XOPOLLIOY
«GAUTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYHIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIeeT CUCTEMOM CIELMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHLHOY
«3AuTEHO

— o0yyJaromuiics He YCBOWJ 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Bompocs! (3agaun) 11s 9K3aMeHa

1. KBaHTOBO-MeXaHUYECKass MOAEb CTPOCHUS aTOMa. OIIK-1.B.1
OIIK-2.3.1

2. Atom. [lpuanun vHeonpenenenHoctu [ eiizenbepra. YpaBuenune Jle OIIK-1.B.1




bpoitns. BomnoBas GyHKIus. OIIK-2.3.1
3. VYpasnenue lllpeaunrepa. Kanroblie uncna. [Ipunuun 3anpera OIIK-1.B.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro OIlK-2.3.1
4, Ilepuonnueckas cucrema .M. Menaeneesa OIIK-1.B.1
OI1K-2.3.1
S. IIeproa4HOCTE U3MEHEHUS CBOMCTB 2JIEMEHTOB: PaJnyC aTOMOB 1 OIIK-1.B.1
HMOHOB, SHEPTUY UOHU3ALIUH, CPOJCTBO K DJIEKTPOHY, OIIK-2.3.1
ANEKTPOOTPHUIATEIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
criocoOHocTh. CBs3p I1.C. co cTpoeHuemM aroma.
6. OcHOBHbIE TUITBI XUMUYECKOH CBs3U. KoBaneHTHas CBSI3b OIIK-1.B.1
OI1K-2.3.1
7. Teopus rubpuau3anyu U reomeTpust Mosekyi. [lomsprocts u OIIK-1.B.1
MOJISIPU3YEMOCTh KOBAJIEHTHOM CBSI3U M MOJIEKYJI OIlK-2.3.1
8. MexmModneKysipHble B3auMoAencTBUsA. BomopoaHas cBs3b. OIIK-1.B.1
OIIK-2.3.1
9. XuMu4eckas TepMOJMHAMUKA OIIK-1.B.1
OIIK-2.3.1
10. XuMHUYecKass KHHETHKA. XUMUUYECKOe PaBHOBECHE. OIIK-1.B.1
OIIK-2.3.1
11. PactBopel. CriocoOBI BeIpaXKEHUSI KOHIICHTPAIIUNA PACTBOPOB. OIIK-1.B.1
CBolicTBa pacTBOpOB OIIK-2.3.1
12. HucniepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS OIIK-1.B.1
OIIK-2.3.1
13. PacTBOpPBI 37IEKTPOIUTOB. DNEKTPOIUTHYECKAS TUCCOLHAIUS OIIK-1.B.1
OIIK-2.3.1
14, Juccoumarnus Boabl. Jlucconuanus KUCIOT B OCHOBaHUH. OIIK-1.B.1
Bonopoanslil nokaszarens OIIK-2.3.1
15. [IpousBenenne pactBOpUMOCTH. IOHHO-OOMEHHBIE PEaKIIUH. OIIK-1.B.1
I'maposnus cosneil. OIIK-2.3.1
16. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI OIIK-1.B.1
OI1K-2.3.1
17. [TonsTHe «31eKTPOAHBIN NOTEHLIUAD. DIEKTPOXUMUYECKUE OIIK-1.B.1
MPONECCHI. DIEKTPOJIU3 PACIIIaBOB U PACTBOPOB OIlK-2.3.1
18. O6ume cBoiictBa MetamioB. Kopposust metaymioB. Metoast 3amutel | OIIK-1.B.1
OT KOPPO3UHU OIlK-2.3.1
19. KoHncrpykunonnsie Metaisl. Amomuauid. Xpow. JKeneso. OIIK-1.B.1
OI1K-2.3.1
20. [Tonumepsr. OIIK-1.B.1
OI1K-2.3.1
21. Xumuueckas uIeHTH(GUKALWs, aHAIU3 BELeCTBa OIIK-1.B.1
OI1K-2.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Tadbnuie 16.

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/t

[Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM A7l KypCOBOTO MPOEKTUPOBAHMS/BHITIOTHEHUSI KyPCOBOM paboThI

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI

WHJIMKaTOpa




[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Ne mi/m .
KYpCOBOI pabOTHI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
npeICTaBICHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne /it [IpuMepHbIil epedeHb BOMPOCOB JIJIsl TECTOB
WHJIMKaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHbl B Tabmwuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPENCNSAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpYyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXxcs
I'VAIL

11. Meroauveckre yka3aHus A1 00y4JaIONMIUXCs IO OCBOCHUIO AUCITUTUTHHBI
Lenbio AMCUUIUIMHBI SBJISETCS — MOJyYCHHE CTYACHTAaMH HEOOXOAUMBIX 3HAHUH, yMEHUH 1
HaBBIKOB B O0JIACTM XMMMH, YTO IO3BOJUT UM YCIEIIHO peuarb TEOpPETUYECKHE U
NPaKTUYECKHE 3a/1aud B TEXHOJOTUU MPOM3BOJCTBA MATEPUAIOB, AJIEMEHTOB, IPUOOPOB U
CHCTEM;

OOyuatomiyecs: TOHKHBI OCBOUTH IUCIHMILIMHY HA YPOBHE, MO3BOJISIONIEM UM MPUMEHUTH
HaBBIKU B c(hepe yIpaBlIeHHUs B €IUHONW TPAHCIIOPTHOW CHCTEME, MOIY4YHUBLIETO OATOTOBKY
no obOpasoBarensHON nporpamme OakanaBpa 23.03.01(01) «TexHonOTHS TPAHCIIOPTHBIX
IPOLIECCOBY», IO HampaBieHuto «OpraHuzanys NEpeBO30K U yIpaBJIEHUE B €IUHOU
TPAHCIIOPTHOM CUCTEMEN»

11.1. Meroauueckue ykazaHus s OOy4aloIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0oKoe U sSCHOE Hu3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIUU B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO WH(MOPMAIMIO MO TEME, & B OCBOCHUU
dbyHIaMeHTalbHBIX Mpo0OJeM AUCHMIUIMHBL, METOJO0B HAY4YHOrO IIO3HAHHWSA, HOBEHIINX
JMOCTIKEHUI HaydyHOW MBICITU. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaMoHHYI0 (GyHKUIMHU. JIEKIMs pacKpbhIBaeT MOHATHIHBINA anmapar
KOHKpETHOW oOnacTu 3HaHMS, €€ TpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMUCS JICKIIMOHHOTO MaTepHana;

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KJI0HM KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE TNPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.




— TOsBJIEHHE HEOOXOMMOr0o HHTEpeca, HEOOXOAUMOTO I CAMOCTOSATEILHOU PadoTHI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMDKaMIINE TO/bI;

— Hay4yuTbCsd METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIC MBICTH H
NOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HUX B  pa3jIMYHBIX
bopMyTUPOBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JIekUMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIIaiI0B W
UCIOJIb30BaHUEM DA3aTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKHX JUCKYCCHl 00
0COOEHHOCTSX MPUMEHEHHS OTICJIbHBIX TEMATHK 10 TUCIHITIIHE.

CTDVKTVDa OpeaAOCTaBJICHHUS JICKIIMOHHOI'O Marcpuajia.

Berymuienne — yacTh IeKIMH, 1eNTb KOTOPOH - 3aMHTEPECOBATh M HACTPOUTH ayTUTOPHUIO HA
BOCTIpUATHE y4eOHOro Mmarepuayiia. B ero cocraB BXoAsT: (OPMYJIHPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKA €€ — MPO(heCcCHOHATFHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, EJIH
JICKIIMW; W3JI0KEHUE TUTaHA JICKIMH, BKIIOYAIOIIEr0 HAUMEHOBAHHMS — OCHOBHBIX BOIIPOCOB,
MOJJICKAIUX PACCMOTPEHHUIO HA JICKIWW;  XapaKTEPHCTHKA PEKOMEHIYyeMOH JHTepaTyphl,
HEOOXOMUMOM ISl OpPraHM3alMh CaMOCTOSITEIhbHOW pabOThl CTYAEHTOB; PETPOCIEKIINS-
HAallOMMHAHAE O BONPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIWH, CBS3b WX C HOBBIM
MaTepuaioM, yKa3aHWe Ha €ro poiib, MECTO M 3HAYeHWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasl 4aCTh - U3NIOKEHUE COJIEPIKAHUS JICKITUH B CTPOTOM COOTBETCTBUU C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT pacKphIBAIOIIMA TEeMYy JICKIIMH KOHIENTYadbHBIA U
dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3lIu4Hble CIOCOOBI apryMEHTalluu |
JTIOKA3aTeIbCTBA BBIBUTAEMbIX TEOPETUUICCKHUX TTOJIOKECHUH.

3akioueHre - TMOABEACHHE O0Omero wurora Jeknuu, o000IeHne wmarepuana,
(dbopMyJIMpPOBKa BBIBOOB 110 TEME JICKIIUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

JIis HajuIeXkKaIero OCBOCHHMS Kypca XHMHH HCIOJIB3YIOTCS CIICIIMATLHBIC HATJISTHBIC
CpEICTBA, C TIOMOIIBIO KOTOPHIX MOXXHO TEpelaBaTh CTyIEeHTaM WH(GOPMAIMI0 O BEIIECTBAX,
00BEKTaX W CymecTBe (DU3MYECKMX M XUMHUYCCKUX TpeBpalieHuid. JIeMOHCTpamus OIBITOB,
MOJIETTM KPUCTAJUTMUECKUX PEIIETOK, TAOJHUIBI U IUIAKAThl C SHEPreTUYECKUMH JHarpaMMaMu
00pa3zoBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJnu3aTopaMu U 0€3 HUX | T.I.

OcyIiecTBiIeHre KOHTPOJS 3a BEICHHEM CTYACHTaMU KOHCIEKTa— JICKIUH; OKa3aHue
CTyJICHTaM ITOMOIIY B BEJICHWUHW 3allUCH JICKIUW — (AKICHTHPOBAHHWE H3JIOKEHHUS MaTepHhalia
JICKITUH, BBIJICIICHHE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HanmOojiee Ba)KHOH HHQpoOpMAaIuw,
WCTIOJIb30BaHUE TIay3 JUISl 3aIUCH Ta0JIHUII, CXEM)

11.2. Meroauyeckue yka3aHUsS MJIs OOYYaIOIMIUXCS IO BBITOJHEHHUIO JAOOPATOPHBIX
pabot

B xone BBIMONMHEHHUS JTa0OPATOPHBIX PadOT OOYYAIOLIUIICS NOJHKEH yriIyOuTh M 3aKpEruTh
3HaHU, IPAKTUYECKUE HaBBIKH, OBJIAJETh COBPEMEHHONW METOJIUKON M TEXHUKON SKCIEPUMEHTA
B COOTBETCTBUM C KBAIM(UKALMOHHOM XapaKTepUCTUKON oOydwaromerocs. BeimonHneHue
71a00paTOPHBIX pabOT COCTOUT U3 HIKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PACYETHO-aHAIUTHYECKON
4acTeH U KOHTPOJIBHBIX MEPOIPUITHH.

BrimonHenne mabopaTOpHBIX pabOT OO0ydYarOmUMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreyrBaroIUM peIIeHUE CIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Y4aeMbIX B paMKaxX JaHHOW JUCIMILIMHBL,



— 3aKpeIUIeHHE, pa3BUTHE U JCTAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3anadue u TpeOoBaHMU K IPOBEACHUIO J1a00PATOPHBIX PA0OT

3amanue u TpeOOBaHUS K BBINOJHEHUIO JTA0OPATOPHBIX PAOOT MPUBEACHBI B METOAMYECKHX
YKa3aHUSIX:

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3bIBAOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIE
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc]| : METOAMUYECKNE yKa3aHUs K
BBITIOJIHEHHIO JTabopatopHoil padoTsl / C.-IletepO. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHUS |
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - DnektpoH. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2015.-19c.

— Xumust. TernoBoit 3¢ ekt (FHTANBINSA) XUMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToauYecKre YKa3aHus K BBINOJIHEHHIO TabopaTopHo#t padoTsl / C.-Iletepb. roc. yH-
T a3pokocM. mpudopoctpoenus ; coct.: FO. C. Hukomnaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : M3a-Bo I'YAII 2015.-17 c.

- Xumus : DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHUsI 110 BBIIIOJIHEHUIO 1abopaTtopHoii padotsl / C.-Ilerepl. roc. yH-T
aspokocM. pubopoctpoenus ; coct.: T. E. KpbutoBa - DnektpoH. Tekcrosblie naH. - CI10. : U3n-
Bo ['YAIIL, 2021. - 19 c.

- Xumus. Kopposust MeTaiioB : [ DIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs
0 BBIMOJHEHUIO JTJabopaTopHbIX padoT / C.-IleTep0. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHUS
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - Dnektpon. TekcroBbie naH. - CII0. : U3n-Bo ['YAII,
2016. - 27 c.

CrpykTypa u ¢popma oTueTa o 1abopaTopHOI paboTe
1. Ilenb paGoTHL

2. JlaGopaTtopHoe 000pyIOBaHHE.
3. OmnucaHue SKCIIEpUMEHTA.
4. OOpaboTKa pe3ynbTaToB

OT4uéT IOMKEH COAEPKATh TUTYIbHBIN JIUCT, a €r0 COJEp>KaHuEe COOTBETCTBOBATH O(POPMIIEHUIO,
cormacio ['OCT 7.32-2017. (3amonHEHHBIC TAOIUIIBI C MOJTYYEHHBIMH JKCIIEPUMEHTAIbHBIMU
naHHeiMi) HopmatuBHas nokymeHTauus, HeoOxomumas ansi oQOpMIIeHHs, NIpUBEIEHA Ha
anexktpoHHOM pecypee I'YAIL: https//guap.ru/standart/doc

2. BrimonHeHbI HE0OOXOIUMBIEC PACUETHI.

3 [TocTpoens! rpaduveckie 3aBUCUMOCTH OT 33/IaHHBIX TTApaMETPOB.
4, CrenaHbl BEIBOJEL.

5 BrImonHeHbI KOHTPOJIBHBIE 33JaHMsI HA TeMY J1a00paTOpHOI pabOTHI.

11.3. Meroauyeckue ykazaHus JUisl OOy4JaIOIMIUXCS 110 MPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI



B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBIOTHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTHA.

B mporecce BBITTOTHEHUST CaMOCTOSTEIBHON paboOTHI, y 0Oydaromerocs (popMUPYETCs
nesnecooOpasHoe MIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAaeMbIX 3HAHHIA, 0OECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

y4eOHO-METOIMUECKUN MaTepua 1o JTUCIHUILIHHE

11.4. Meroauueckue yKazaHus Ui OOy4arOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXCsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIUIUIAHBI.

1. 3ammTa 1a00paTOPHBIX pabOT
2. BeinosiHeHre MPOBEPOUHOM pabOThI 10 TeMe JabopaTOpHOI paboTHI
3. penieHue 3a7a4 1Mo TemMe J1abopaTopHO paboTHI.

11.5. Meroauyeckue ykazaHus I 0OyJaroUIuXcCs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTeCTallHH.

[MpomexxyTounasi  arrectanmusi  OOydyarOmIMXCsl — TpEIyCMaTpUBacT  OLCHUBAHHE
IIPOMEXXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHHUs mo aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydalomMMcs B Ipolecce
U3y4eHHs] BCEH IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
NPUMEHATh HMX JUIS PEHICHUS MPAaKTUYECKHX 3a7ad. DK3aMeH, KaKk NpaBWiIO, TMPOBOIHUTCS B
NEepuoJl SK3aMECHAIMOHHOW CECCHMM U 3aBEpIIaeTCs] aTTECTAllMOHHOW OIICHKOH «OTIMYHOY,
«XOPOIIOY», «YIOBICTBOPUTEIEHOY, KHEYIOBICTBOPUTEIHEHOY.



Jluct BHeceHUs U3MEHEHU B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




