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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeNbHYIO POrpPaMMy BBICIIETO 00pa30BaHUs
— nporpammy OakajiaBpuara 1o HarpaBJIeHHIO TOATroToBKY/ cnienuansHocty 12.03.05 «JlazepHast
TEXHUKAa W Ja3epHbIC TEXHOJIOIMHW» HAIPABICHHOCTH <«JlazepHas TEXHUKA M JIa3epHBIC
TexHosoruny. Jucuuninnna peanusyercs kadeapoit «Ne31».

JlucuuiuinHa HatesleHa Ha (GOPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIMMI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHU,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJECIUPOBAHNS B MH)KCHEPHOU JEATEIbHOCTH, CBA3aHHON
C IPOEKTUPOBAHNUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTHSIMU NIPOU3BO/ICTBA JIA3€PHON TEXHUKN»

OIIK-3 «CnocobeH MpOBOAWTH SKCIEPUMEHTAIBHBIC WCCICIOBAHUS W H3MEPEHUS,
00pabaTbIBaTh U MPEJCTABIIATH MOJIyYCHHBIE JJAHHBIE C YY€TOM CIeUU(UKHA METOJIOB U CPE/ICTB
JIA3€PHBIX UCCIICIOBAHUN U U3MEPEHUIN»

CopepxaHue NUCLUILIMHBI OXBAaTBIBAET KPYr BOIIPOCOB, CBA3aHHBIX C O3HAKOMIICHUEM

UCTOPUHM XHUMHUH, a TaKXXe C OCHOBHBIMU HAIlPaBICHUAMHU U TEHACHIMSIMH pa3BUTHUS
COBPEMEHHOM XMMMM. OTa HayKa H3Yy4aeT MaTepUalbHbIH MHpP, 3aKOHBI €ro pa3BUTHA,
cneun(ruyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBACTCSl HAYYHBIA B3IV HAa MUpP. 3HAHHE XMMHUU HEOOXOIUMO JJIS IUIOJIOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa J000H HampaBIEHHOCTH. 3HAHWE XUMHH IO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAayyHOE IpPEICTaBICHHE O MAaTepHH, BEUIECTBE KaK OIHOM M3
BHUJIOB JIBHKYILIEMCS MATEPUU, MEXaHU3ME MPEBPAIICHU XUMUUYECKUX COCIMHEHUN, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX Ipolleccax B COBpeMEHHON TexHuke. [Ipu m3yueHuu Kypca XUMUU
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XHMHUYECKUX PACUETOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJILHOTO  BBIMOJHEHUS XHMHYECKHUX OSKCIIEPUMEHTOB H
0000mienust  ¢akroB. [loHMMaHuWe  3aKOHOB XHMMHUU TIOMOXKET CTYAEHTY B pEIICHHH
HKOJIOTHUECKUX TMpoOsieM. 3HaHME Kypca  XUMHH HEOOXOJMMO M JUIS TOCIEAYIOIIEro
YCIIEIIHOTO U3yUYEHUS CIENMAIBHBIX AUCLHUIIINH.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET Cienyromme (OpMBI  OpraHU3aluu
y4eOHOT0 mporiecca: JEKINH, JJA00paTopHbIe pabOThl, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTAILINH.

[TporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHAS aTTecTaus B hopMe IK3aMeHa.

OO6mmas TpyA0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 3 3aU€THBIX eMUHUIIB, 108 acos.
SI3bIK 00yUYeHUs IO TUCIUILTUHE «PYCCKHID.



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus TUCITUTUTUHBI

Lenp MaHHOM IUCHMIUIMHBI — YCBOEHHE CTYACHTAMH TEOPETHYECKHUX OCHOB OOIIen
XMMHH, XMMHU BRXKHEHIINX HJIEMEHTOB U UX HEOPraHMYECKUX COEIMHEHMH, (opMupoBaHHe
XUMHYECKOIO MBIIUIEHUS y CTYIEHTOB, pa3BUTHE HAaBBIKOB MCIOJIb30BaHUS CBEICHHUM O
(U3UKO-XMMHUYECKMX CBOMCTBAX pa3lMYHBIX CHCTEM Ul CHHTE3a COOTBETCTBYIOLIMX
COCJMHEHUH, BBINIOJHEHUE TEPMOAMHAMUYECKUX M KMHETHUECKUX pacyeToB; NpuoOpeTeHue
HEKOTOPOT'0 OIbITa 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUM i1 pa3palOTKM  HOBBIX METOJIOB
CUHTE3a U IPUJAHUS MaTepuaniaM 3aJaHHOU CTPYKTYpPhI U KOMIUIEKCa CBOMCTB. [IpencraBnenue
BO3MOXHOCTH CTYAEHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKM B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHUs AUCHUILUIMHBI OOYYAIONIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsIMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMHA U MHANKATOPOB MX JOCTHKCHHS

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

1 0OIIENHKEHEPHBIC
3HAHUSI, METO/IbI
MaTeMaTHU4eCKOTo
aHanau3a u OIIK-1.Y.1 ymeTh NpUMEHATH 3HAHUS
O6menpodeccuoHanbHbBIE | MOACIIUPOBAHUS B €CTECTBEHHBIX HayK M OOICHHKECHEPHBIC
KOMIIETCHIINH WHKCHEPHOM 3HAHUS B UHXKEHEPHOU JIEATEIBHOCTH U
NeSITeNIbHOCTH, MpaKTHKE

CBSI3aHHOM C
MPOEKTUPOBAHUEM,
KOHCTPYHPOBAHUEM H
TEXHOJIOTHUSIMU
IIPOU3BOJICTBA
JIA3€PHON TEXHUKHU

OIIK-3 Crnocoben
IPOBOIUTH
3KCHepI/IMeHTaJIBHBIe
UCCIIEN0BAHNS U

N3MCPCHUA
P ’ OIIK-3.3.1 3HaTh COBpEMEHHbBIE METOIUKHU
o0pabaThIBaTh 1

OoenpodeccuoHaIbHBIE 1 000pyIoBaHUE I IIPOBEACHUS
m p q) HpeI[CTaBII}ITB pYI[ A p A

KOMIIETEHIIH 9KCHEPUMEHTAIIBHBIX UCCIIEAOBAaHUN U
NIOJIy4EeHHBIE JaHHbIE o
U3MEpEHUI

C y4eToM crieuuuku
METO/IOB U CPEJICTB
Ja3epHbIX
HUCCIENOBAaHUN U
U3MEPEHUI

2. Mecro nucuuminHsl B cTpyktype OI1




JucuumimHa MOXKeT 0a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
IPU U3YYEHHUH CIEAYIOUINX JUCIUILINH:
— «Matemaruka. AHaJIUTHYECKas TeOMETPHs U JIMHEHHas anredpa,
— «®Duzuka»,
3HaHUs, TOJMyYeHHbIE NPU HU3YUYEHHUU MaTepuana JaHHOW JHCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENILHOE 3HAYCHHE, TAK U MOT'YT HCIIOIh30BATHCS MPU U3YUCHUU APYTUX TACIUTUIHH:
—  « @usznkan.
3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHOM paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucCyuUnIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3ansatus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 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 AUCIUTUTMHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIMHBI ITO pa3jieiaM U BUIaM 3aHSATHI.
Pa3nensl, TeMBl JUCIUTIINHBI U UX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYIOEMKOCTh

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

Ha3sBaHme W cojepkaHUEe pasfieioB U TEeM

Howmep paznena .
JIEKIIMOHHBIX 3aHATHH

Cemectp 1
Pasnen 1: Beenenne B XUMUIO 1 5 2
Temal.l.IlonsTHe BemecTBa u 1 1 1

XUMHUYECKON peaKluu, OCHOBHBIE
OTIpeICTICHUS.




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. sueprus I'nu60ca,
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
MMOKa3aTeb, peaKIui OOMEeHa,
TUAPOIIN3 COJIEH.




Tema3.7.CBoiicTBa pa30aBiIeHHBIX
PacTBOPOB HEINEKTPOJIHUTOB, BOJTHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pa3nen 4.0CHOBBI 2JIEKTPOXUMUYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHUCITUTENLHO-
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I

Tema 4.2.XuMHUUECKHE UCTOUYHUKU
AIEKTPUUYECKOTO TOKa. ['abBaHNUECKUE
3JIEMEHTEL.

Tema 4.3.2O1€eKTponu3, 3aKOHBI
Dapapes.

Tema 4.4.Koppo3sus u 60psda ¢ Hel.

Paznen 5:CBoiicTBa MPOMBIIIIJIEHHO-
BAXKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kimaccel XUMHYECKUX
COEAMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BaXKHBIX DJIEMEHTOB U UX COEIUHEHUN.

Tema 5.2. Xumnueckas
uaeHTuuKaIys. Metoasl
XUMHMYECKOTO UCCIICJOBAHMS U aHAIN3a
BEILECTB U UX IIPEBPALLECHUMN.

Uroro B cemectpe:

34

17

21

Uroro:

34 0 17 0 21

[IpakTryeckast MOArOTOBKA 3aKJIIOYACTCSl B HETTOCPEICTBEHHOM BBITIOJTHEHUN 00yJIarOIIUMUCS
OTIpe/IeNIEHHBIX TPYIOBLIX (DYHKIIUH, CBSI3aHHBIX ¢ Oyayiel mpodeccnoHalbHON

JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKITHOHHBIX 3aHATHH.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.
Tabnuna 4 — ConeprkaHue pa3JeyioB U TEM JEKIIMOHHOTO ITUKJIIA

Howmep pasnena .

P pasi HazBanue u conepxkanue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B XUMHIo.

Tema 1.1. IlonsTHE BemecTBa U XUMAYECKON pEaKIMi, OCHOBHBIC IIOHATHS U
oTpeeNeHusl.

Tewma 1.2. Crexnomerpuueckue 3akoHbl. DyHAaMEHTalbHbIE MOHATUS U
3aKOHBl XHMHH: 3aKOH COXPAHEHHUs MacChl, 3aKOH IOCTOSIHCTBA
cOCTaBa BEUIECTBA, 3aKOH KPAaTHBIX OTHOILEHUH, 3aKOH 00bEMHBIX
OTHOIIEHUH. 3aKOH ABOTajpo, CIEACTBUS 3aKOHa ABOTaJpo.

Tema 1.3. CrocoObl  ompeneneHus KOJIWYECTBA  BEIIECTBA, 3aKOH
3KBUBaJIEHTOB. Pacuétr M’ (MOJIIpHBIX Macc 3KBHBAJICHTOB) IJisi
MPOCTHIX BEIIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coiel. dakrop
SKBUBAJIEHTHOCTH.

Paznen 2: CrpoeHue BeliecTna.

Tema 2.1. OcHoBHBIE CBEleHHUA O CTpoeHMM aroMoB; KBaHTOBO-
MexaHuuyeckas mojenb aroma. OpOurtanb, KBAaHTOBBIE YHCIA,




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

ypaBHeHue Illpénuurepa, ypasHenue J[le-bpoins, ypaBHeHue
[Tnanka, MPUHIIATT HeonpenenéuHoctTu [ eiizenOepra.
DneKTpoHHO-TpaduvecKkue GOpMyIbL.

Tema 2.2.

[lepuonnueckuit 3akon J[.M.MenneneeBa, cBsa3p IL.C. co
cTpoeHueM  aroma. Ilepwoapl,  rpynmbsl,  JAuUaroHajibHas
3aBUCUMOCTB. 3aKOHOMepHBI€ M3MEHEHHUS CBOMCTB JJIEMECHTOB W
coenuHeHU (3G()EKTUBHBIN paguyc, HSHEPrUd HWOHHW3AIUUA U
CpPOJICTBA K 3JICKTPOHY, 3JIEKTPOOTPHLATEIBHOCTB).

Tema 2.3.

XuMH4decKasi CBsI3b, BUABl XUMHUUYECKOU CBsI3H. Bo30yxnénHoe u
HOpMAJIbHOE COCTOSIHME aroMa. [uOpuau3anus 3JIEKTPOHHBIX
o6makoB. CriocoObl MepeKphIBaHMS AJICKTPOHHBIX 00JIAKOB, CUTMa-
HU-AENbTa-IEPEKPHIBAHU. IIpoctpaHcTBeHHAs CTpYKTypa
MOJICKY!I.

Tema 2.4.

MeTtoa BaleHTHBIX CBsi3eHd, crmoco® oOpa3oBaHMsS KOBaJEHTHOU
cBs3u MetoJl JIonnona u I'editnepa. [lonsipHOCTH CBSI3M CBOMCTBA
KOBAJICHTHOHU CBSI3H.

Tema 2.5.

Mertoa MoneKyyIsipHbIX opOuTaneil. Ilopsimok U dHEprus CBSI3U.
CBs3BIBAIONINE U PA3PBIXIISIONINE OPOUTAIIN.

Tema 2.6

HeBaneHTHble  TUIBI CBA3CH: HMOHHAs CBSA3b, METAJUIMYECKAS
CBsI3b, BOJOPOJHAs CBS3b, cUibl BaH-nep-Baanbca. KommiekcHbie
coequHeHUs. Pob KOMIUIEKCHBIX COEIMHEHUH B IPHUPOIE H
TexHuke. Teopus kpucramnyeckoro mnoiisi. KoHaeHcupoBaHHOE
COCTOsIHME BelecTBa. TBepble BElIECTBa.

Paznen 3

Xumuyeckue cuctembl. OOIMe 3aKOHOMEPHOCTH XHMHUYECKUX
MPOIIECCOB.

Tema 3.1.

OHepreTuka XUMHYECKHX IIPOLECCOB, BHYTPEHHSS SHEPIUs,
TEIUIOBOM 3(PheKT XUMUYECKUX peakiuiu, 1-u, 2-i, 3-i 3aKOHBI
TEPMOJUHAMHKH, DHTPOIUS, KaK (PYHKIIUS COCTOSHUS, SHTAIBITHSL.
XUMHAYECKUH ITOTEHIHAI.

Tema 3.2.

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

Tema 3.3.

CKOpoCTh XMMHMYECKON PEAKIUU M METOAbl €€ PEryJUpOBaHUS,
3aKOH JehcTBUS Macc. YpaBHeHue [ympOepra wu  Baare.
MosekynapHOCTh pEakUuu, TMOPSAOK pPEaKUuu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM peakuuu OT KoHIeHTpauuu. KoHcraHnTa
CKOPOCTH (PU3UYECKUI CMBICIL.

Tema 3.4

DHeprusi akTUBAllMM, ypaBHEHHE AppeHuyca, mpaBuio Bant-
lodda, xaTamuzaTopsl W KaTaIUTHUYEeCKUE CUCTeMbl. OCHOBHOM
IIOCTYJIAT XHMHYECKOM KHHETHKH, KHHETUYECKOE YpaBHECHHE.
Biusaue teMmeparypbl Ha CKOPOCTb XUMHYECKOW PpEaKLUU,
ypaBHeHHE AppeHnyca. MexaHusM IpPOTEKaHUS KaTaIUTHYECKUX
peakuuil. Xummudeckoe papHosecue npuHun Jle-Illarense.

Tema 3.5

PacTBOpBI, IUCHIEpCHBIE CHUCTEMBI, CIIOCOOBI BBIPAXKCHUS COCTaBa
pactBopoB.  TepMoaMHaAMHUYECKHE XapaKTEPUCTHKH TIpoIecca
o0pa3oBaHMsI PACTBOPOB. CHJIBHBIE M CJIA0BIE DJIEKTPOJIMTHI,
HOHHBIC PABHOBCCHA B BOIAHBIX pacCTBOpax, IMIPOU3BCACHUC
pPacTBOPUMOCTH




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus, BOJHBIC PaCTBOPLL
JIEKTPOJIMTOB, BOJOPOJHBIA IMOKa3aTelb, peakuuud OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

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

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.

XUMHUYECKHE UCTOYHUKHU AIEKTPUUECKOTrO TOKa. ['ampBaHHMUYECKue
AJIEMEHTBI, CTAaHJAPTHBIC AJIEKTPOJAHBIE MNOTEHUHUANbI. 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 MOKpPBITHS). JlerupoBaHue
METaJIJIOB.

Paznen 5.

CsoiicTBa MMPOMBIINIJICHHO BaXHbIX J3JICMCHTOB U UX COCIUHECHUIA.
IMOJIYUYCHHNEC MCTAJIJIOB. MeramndecKkne CIIaBbl B KOMITIO3HTEI.

Tema 5.1.

Knacchl XUMHUYECKHMX COEIMHEHUH, CBOHCTBA MPOMBIILICHHO
BaXHBIX D3JEMEHTOB U HX coeAuHeHuid Kommno3uimoHHble
marepuanbel. Kepmerbl. Xumwus wmeramwioB (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.
KayecTBeHHBIE M KOJMMUYECTBEHHBIN aHanu3.(I'paBUMeTpUYecKHid,

TUTPUMETPUUECKUN, KOMILUIEKCOHOMETPUYECKHUN METObI
aHaJm3a).
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .
Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh
N3 Hux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |MPaKTUYECKOM |pasiena
/11 3aHATHI 3aHATUH (uac) MMOATOTOBKH, | IMCIIMIT
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEIEHBI B TA0IUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
e HaumenoBanue nabopatopHbsIx padoT TpynoeMKOCTS, | MPaKTHUCCKOH | pasiena
/1 (gac) MMOJTOTOBKH, | JUCIIUI
(dac) JIUHBI
Cemectp 1
1 | Crexuomerpuyeckue 3aKOHBI.
DyHIaMEHTAbHBIC TIOHSATUS U 3aKOHBI XUMUHU. 2 1
CrniocoObl onpe/ieNieHHs KOJIMYeCcTBa BEIIecTBa.
2 | Onpenenenue M’ sxBUBaseHTa MeTaIIa 3 1
3 | Onpenenenne TtemioBoro 3¢ @dexTa peaxiuu 4 3
HEUTpaIM3aLUU.
4 | 3mepenue u pacyer AIIEKTPOTHBIX 4 4
MTOTEHIINAIOB METaJJIOB u SJ1C
raJIbBAHUYECKUX 3JIEMEHTOB.
5 | XuMuueckas U 3JEKTPOXUMHYECKask KOPpPOo3usi, 4 4
HccnenoBanne  KOppO3MM  METalIOB U
orpezeneHue HHruONTOpHOTO Y deKTa.
Bcero: 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosTenbHON pabOTHI U €€ TPYAOEMKOCTh IIPUBEICHBI B TA0IHUIIE 7.
Tabmuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepurania
6 6
nucturiuasl (TO)
Pacuetno-rpaduueckue 3aganus (PI'3) 1 1
[ToaroroBka K TeKyIieMy KOHTPOIIO 4 4
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 4 4
[ToaroroBka K MpOMEKYTOUHOM 6 6
arrectanuu (I1A)
Bcero: 21 21

5. Ilepeuensb yueOHO-METOIUIECKOTO 00ECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMYECKUE MaTepHalbl I CAMOCTOSTEIBHOW pabOThl OOYYArOMIMXCsl YKa3aHbI B
ma. 7-11.

6. IlepeueHb meyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepeueHpb neUaTHBIX U SJCKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEacH B Tabmuie 8.




Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TAHUN

KonuuectBo
9K3EMILISPOB B
WIndp/ OonbIMoTeKe
URL bubnuorpaduyeckas ccpiika
anpec (xpome
AEKTPOHHBIX
9K3EMILISIPOB)
https:// I'muuka, H. JI. O6mas xumust B 2 T : y4eOHUK 711 aKaIEMUYECKOTO
urait r'u / 0akamaBpuata / H. JI. ['munka ; mon penakuueii B. A. ITonkosa,
bco dle /3 A. B. babkoBa. — 19-e u3n., nepepab. u qon. — Mocksa :
88933 WznarensctBo FOpaiit, 2016. — 729 ¢. — (bakanaBp. AxageMuuecKkuii
Kkypc). — ISBN 978-5-9916-6445-5.
https:// OO0mas u HeopraHudeckasi XuMus. 3aJJaYHMK : yaeOHoe mocooue s
urait.ru/ akanemuueckoro 6akamaspuara / C. C. baOkuna [u np.] ; mox
beode/d penakiueit C. C. babkunoit, JI. JI. Tomunoit. — Mockaa :
32806 NznarensctBo IOpaiit, 2019. — 464 ¢. — (bakanaBp. AkageMUYeCKUNA
kypc). — ISBN 978-5-534-01498-3.
OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI : [ DINEKTPOHHBIN
pecypc] : yuebHoe mocodue / T. E. Kpwutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUS. - DIICKTPOH.
tekcToBble naH. - Cankt-IlerepOypr : Uzn-so 'YAII, 2019. - 77 c.
Xumust. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI, CTPOCHUE BEIIECTBA,
TEPMOJUHAMIKA, KWHETUKA, PACTBOPHI, AIMEKTPOXUMUS:
[DnexTponnslit pecypce] : yuebnoe mocooue / T. E. Kpsutosa, T. 1.
®omuuena ; C.-Ilerepd. roc. yH-T a9pOKOCM. IPUOOPOCTPOCHHUS. -
DnekTpoH. TeKkcToBbIe naH. - CankT-IletepOypr : U3n-Bo 'Y AII, 2020.
- 148 c.
54 X45 Xumus : yaeOHUK 1151 By30B / A. A. I'ypoB [u ap.]. - 2-e u3x., crep. - 15
M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OO6mrast xumus : [ DIEKTPOHHBIN pecypc| : ydeOHO-METOANIECKOe
nocobue / T. E. Kpbutona ; C.-Ilerep0. roc. yH-T a3pOKOCM.
MPUOOPOCTPOEHUS. - DIEKTPOH. TeKCTOBBIE faH. - CII6. : M3a-Bo
I'VAIL 2016. - 98 c.
JlabopaTopHbie 1 ceMUHAPCKUE 3aHSATHUS IO 00IIeH U HeOpraHHIECKON
54 A95 | xumunm : yue6Hoe mocobue / H. C. Axmeros, M. K. Asuzosa, JI. 1. 10
banpiruna. - 6-¢ u3a., crep. - CII6. : Jlans, 2014. - 367 c.
https://e
Janboo | 'enepman, M. U. Heopranuueckas xumust : yueoHoe nocodue / M. 1.
k.com/ | I'enbpmamn, B. IT. FOctpaTtoB. — 2-¢ u3s., crep. — Cankr-IletepOypr :
book/4 | Jlanw, 2009. — 528 ¢. — ISBN 978-5-8114-0730-9.
032
54 B55 OcHoBsI 00111el XMMUH : yuebHoe nocodbue / B. U. Enpumos. - 2-¢ 20
u3n. - M. : UHOPA-M, 2017. - 256 c.
7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BATENBLHBIX PECYPCOB
WH(POPMAIIMOHHO-TEIICKOMMYHUKAITMOHHOW ceTn «HTepHeT»
[Tepeuenn DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(HOPMaIMOHHO-

TEICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS IUCIUIUINHBI
npuBeseH B Tadmmie 9.




Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec HaumenoBanue
http://www.xumuk.ru/ CaiiT 0 XuMHuH
http://www.hemi.nsu.ru OcHOBBI XUMHH: 00pa30BaTENbHBIN
CalT JJIs CTYJEHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEKTPOHHBIE PECYPChl OMOINOTEKH
option=com_content&view=article&id=28&Itemid=393

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO o0ecriedeHus peacTasieH B Tadmauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tadumiel 2.
Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Howmep aygutopuu
HaumeHnoBaHue cocTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl | (pu
HEOOXOAMMOCTH)

Ne
/o

1 JlekMOHHAsE ayAMTOpPUSl C HCIOJIB30BaHUEM JEMOHCTpaluoHHbIX | 32-01
Tabmuil u cxeM, [leprognueckoit cucteMbl xuMuueckux snemeHToB | (I"acremno,15)

JI.1.MeHnneneena, 00pasIos MHHEPAJIOB, Mojesen
POCTPAHCTBEHHBIX PEIICTOK.
2 Criennanu3upoBaHHast xumuueckas — naboparopus ¢ | 33-02, 33-04

WCIIOJIb30BaHUEM JIEMOHCTPAIMOHHBIX IJIaKaToB, JabopatopubiX | (I"acremno,l5)
CTCHAOB W YCTAHOBOK [JIs1 OMNPCACIICHUA 3KBUBAJICHTA MCTAJLIA,
WU3MEPEHUs] DJIEKTPOAHBIX IOTCHIIMAIOB, CKOPOCTH KOPPO3WH-
MCTAJJIOB - MWJIJIMBOJIBTMCTPBI; AHAJIUTUYCCKUC W JJICKTPOHHBIC
BeChl; TjabopaTopHbie pH-MeTphl, IEHTPpUDYTH 1 KaJTOPUMETP.

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTecTaIlun
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUSI IIPOMEXKYTOYHOMN aTTeCTAIlKI



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

Bug npomexxyTouHOM arTectanuu [lepeyeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnmcok BOIpoCoB K 3K3aMEHY;
3amaun.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTeprcTrKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHad mKaia PaKIEp bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, I10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHUTEIbHOM JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENLHOCTBIO HAIPABJICHMUS;

— yMel10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpIO YCBOMJI IPOTPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypBhI;

— HE JIOIIYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIbKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B TPAKTHYECKOM NPUMEHEHHH 3HAHHN
HarpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHHUIA;

— YaCTHUYHO BJIAJCET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTU  TIpHU
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OPMYIHPYET BHIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

1. KBaHTOBO-MeXaHNYECKasi MOJENb CTPOEHUS aTOMA. OIIK-3.3.1

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




bpoitns. BomnoBas GyHKIus. OIIK-3.3.1
3. VYpasnenue lllpeaunrepa. Kanroblie uncna. [Ipunuun 3anpera OIIK-1.V.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro
4. [lepnoauueckas cucrema J[.11. Menneneesa OIIK-1.V.1
OI1K-3.3.1
S. IIeproa4HOCTE U3MEHEHUS CBOMCTB 2JIEMEHTOB: PaJnyC aTOMOB 1 OIIK-1.V.1
HMOHOB, SHEPTUY UOHU3ALIUH, CPOJCTBO K DJIEKTPOHY, OIIK-3.3.1
3IIEKTPOOTPHULIATEIIEHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
criocoOHocTh. CBs3p I1.C. co cTpoeHuemM aroma.
6. OcHOBHbIE TUITBI XUMUYECKOH CBs3U. KoBaneHTHas CBSI3b OIIK-1.V¥.1
OI1K-3.3.1
7. Teopus rubpuau3anyu U reomeTpust Mosekyi. [lomsprocts u OIIK-1.V.1
MOJISIPU3YEMOCTh KOBAJIEHTHOM CBSI3U U MOJIEKYJI OIlK-3.3.1
8. MexxMoJeKyIIsipHbIe B3auMOAeHCTBUSA. BoiopoaHas CBsI3b. OIIK-3.3.1
9. XuMuyeckasi TEpMOIMHaMUKa OIIK-1.V.1
OI1K-3.3.1
10. XuMuyeckasi KUHETUKa. XMMUYECKOE paBHOBECHE. OIIK-1.V.1
OI1K-3.3.1
11. PactBopsl. CriocoOBI BIpaXKEHUSI KOHLIEHTPAIIUH PACTBOPOB. OIIK-1.V.1
CBoliCcTBa paCTBOPOB OIlK-3.3.1
12. JucnepcHele cuctemsl. IloBepXHOCTHBIE SIBICHUS OIIK-3.3.1
13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIUS OIIK-1.V.1
OI1K-3.3.1
14, Juccouunanus Bojbl. J[uccoruaius KUcaoT U OCHOBaHUM. OIIK-1.V.1
Bonopoansiii mokasaresnb OIIK-3.3.1
15. [IpousBenenue pacTBOpuMocTU. IOHHO-OOMEHHBIE pEaKITiu. OIIK-1.V¥.1
I'maponus coen.
16. OKHUCIHTENBHO-BOCCTAHOBUTEHHBIC PEAKITHI OIIK-1.¥.1
OIIK-3.3.1
17. [TonsTne «3AeKTPOIHBINA MOTEHIIMATY. DIEKTPOXUMUYECKUE OIIK-1.V.1
IPOLECCHI. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB OIIK-3.3.1
18. O6mume coiicTBa MeTaiuioB. Kopposus metaumoB. Metonb! 3anutel | OIIK-1.V.1
OT KOPpO3UHU OIIK-3.3.1
19. KoHcTpykinonHble MeTallibl. AtfoMuHuR. XpoM. JKemeso. OIIK-1.V¥.1
OIIK-3.3.1
20. [Tonmmeper. OIIK-1.V¥.1
OIIK-3.3.1
21. Xumudeckast uAeHTU(OUKAIUS, aHATN3 BEIIeCTBA OIIK-1.¥.1
OIIK-3.3.1

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

Ta6mmia 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

Ne /i1

[Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3auera

Kon

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

MpEeICTaBICHBI B Ta0wmIe 17.
Ta6muma 17 — [lepedenp TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOIHEHHSI KypPCOBOI paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

WHJIMKATOpa




[TpumepHBIii TepeueHb TeM ISl KypCOBOIO 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

He npenycmorpeno

[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
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre ykazaHus A1 00y4JaIOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI
HGHBIO AUCHUIIJIINHBI SBJISACTCA — HOJIY‘-IGHI/IG CTYI[GHTaMI/I H€O6XOI[I/IMBIX 3HaHHﬁ,

YMEHUH U HaBBIKOB B 00JIACTH XMMMH, YTO TO3BOJIUT UM YCIIEIIHO PEIIaTh TEOPETHUYECKUE U
NPaKTUYECKHE 3a]1a4d B 00JIACTH JIa3€PHBIX TEXHOJIOTHH M TEXHUKH, OUPAsiCh Ha MOI00paHHBIE
U M3y4YCHHBbIC MATCHTHBIC, JIUTEPATYPHbIE U JAPyrue UCTOYHHKH. [IpOBOIUTH  TecTHpOBaHHE,
HaNpaBJICHHOTO Ha OMpEIeNeHHE B3aUMOJACHCTBHS JIA3€PHOTO H3IYyYCHHS C BEIIECTBAMH.
CocraBieHus ONHMCAaHUI TNPOBOAMMBIX SKCIEPUMEHTOB M pa3zpabaThlBaeMbIX Ha HX 0aze
IIPOCKTOB; BBIOJHEHUS M3MEPUTEIBHBIX MEPONPUATHA, 0a3upysIch Ha 3aJaHHOM METOIMKaMH
BBIOOpE TEXHHUYECKHX cpencTB. OOydaromuecss NODKHBI OCBOUTH IHCLUIUIMHY Ha YpPOBHE,
MO3BOJISIIOIIEM MM TNPHUMEHUTh HAaBBIKH TIPH BBITIOJIHEHUH HACTPOEK, PETyIUpOBaHUU U
OTBITHOTO TECTHPOBAHUS NPUOOPOB, Kak B JAOOpaTOpHsX, TaK U B ECTECTBEHHO-PabOUYUX
ycnoBusx. Ilpu pa3zpaboTku cxem, CTPYKTYp 3JIEMEHTOB, arperaToB JIa3€PHBIX KOHCTPYKIHMH H
TEXHOJIOTHI ¢ y4eTOM 3aJlaHHBIX TeXHHYEeCKUX TpeOoBaHuil. HaBwiku B chepe mporpamMmHOro
oOecrieyeHuss U MH(OPMAITMOHHO-U3MEPUTEIILHOW TEXHOJIOTUU B MPUOOPOCTPOCHUHU; a TaKXKe
HalMCaHUs TEXHUYECKUX 3aJlaHUH I POEKTUPOBaHM 000COOICHHBIX MPUOOPOB B CUCTEMAX,
MOJIyYUBIIETO MOATOTOBKY IO oOpa3oBatenbHOM mporpamme OakamaBpuata 12.03.05(01)

«Ha3epHa;1 TCXHHUKA U JIA3CPHLBIC TCXHOJIOTHN).

11.1. Meronuyeckue yKa3zaHUs i1 OOYYalOMIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
marepuasia

OcCHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPONHHOE, CHUCTEMHOE,
ri1yOOKOe M sCHOE H3JI0KeHHe ydeOHoro Mmartepuana. Ha3HaueHue cOBpPEMEHHOM JEKIMH B
paMKax AMCHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POpPMAIMIO MO TEME, a B OCBOCHUH
(GyHAaMEHTaIbHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HAHMs, HOBEHIIMX




JTOCTIIKEHUI HaydyHOW MBICITH. B ydeOHOM mporiecce JEeKIUsl BBIMONHIET METOIOJOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpPETHOW oOnacTu 3HaHWS, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[LmanupyeMble pe3ylbTaThl IPU OCBOCHUH 00YYAIOUIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIy4EHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TMOJIydYeHUE 3HAHUKW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— Hay4YHThCS METOAMYECKH 0O0pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIUA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3JIMYHbBIX
dopmynupoBKax);

—  TIOJy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPAUMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 Marepuajga MpU TPOBEACHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACITBHBIX TEMATHK 10 JUCIUTIIHHE.

CTpyKTypa OpeaoCcTaBiISHMS JEKIIMOHHOI0 MaTepHaia;

Berymiienue — 9acTh JIEKINH, 1IeJTb KOTOPOH - 3aMHTEPECOBATh M HACTPOUTH ayTUTOPHIO Ha
BOCTIpUsATHE y4eOHOro Mmarepuana. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTePUCTHKA €€ — MPO(HEeCCHOHATLHON 3HAYMMOCTH, HOBU3HBI U CTEIICHH M3y4ECHHOCTH, IEITH
JICKIIMW; W3JI0KEHUE TUTaHA JICKIMH, BKIIOYAIONICr0 HAUMEHOBAHMS — OCHOBHBIX BOIIPOCOB,
MOJJICKAITNX PACCMOTPEHUIO Ha JIEKIHWW; XapaKTEepPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOUMOM JIUII OpraHW3allMi CaMOCTOSTEIBHOW pabOTBI CTYJACHTOB; PETPOCIHCKIIHS-
HAIIOMMHAHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIHUU, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAY€HWE B JAaHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasl 4aCTh - U3JIOKEHUE COJIEPIKAHUS JICKITUH B CTPOTOM COOTBETCTBUU C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT pacKphIBAIOIIMA TEMYy JICKIIMH KOHIENTYadbHBIA U
dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3lnyHble CIOCOOBI apryMEHTalluu |
JTIOKA3aTeIbCTBA BBIJABUTAEMbIX TEOPETHUYCCKHUX TOJIOKECHUH.

3akiroueHre - MOABEACHHME O0Omero wurora Jeknuu, o000IeHne wmarepuana,
(dbopMyITMpPOBKa BEIBOOB 10 TEME JICKIIUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jlis HajuieKamero OCBOCHHSI Kypca XWUMHHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsTHBIC
CPEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpellaBaTh CTyJIEeHTaM WH(GOPMAIIUI0 O BEHISCTBAX,
00BeKTax W CymecTBe (DU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. JIeMOHCTpanus OIBITOB,
MOJICTTM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIBI M IUIAKAThl ¢ SHEPreTUYCCKUMH JTHAarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aTopaMu U 6€3 HUX U T.1.

OcyIecTBICHHEe KOHTPOJIS 3a BEJICHHEM CTYJACHTAMH KOHCIIEKTa— JICKIIUH; OKa3aHue
CTyJICHTaM ITIOMOIIY B BEJICHWUHW 3allUCH JICKIWW — (AKICHTHPOBAHHWE HM3JIOKEHHUS MaTepHhalia
JICKIIMH, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HauOojee BaKHOU HHQpOpMAaIuW,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TAOJIHII, CXEM)

11.2. Meroaudeckue ykKazaHus I OOyYalOIIMXCS IO BBIOJTHEHUIO JTAOOPATOPHBIX

pabot
B xoxe BbImosHeHUs 1a00OpaTOPHBIX PabOT OOyJaronIUiCs OJDKEH YIIIYOUTh W 3aKPENHUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJAETh COBPEMEHHON METOJMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHU C KBaTU(UKAIMOHHOW XapakTEPUCTUKON oOydarommerocs. BeimosHeHne



71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PacyeTHO-aHAIUTHIECKOM
4acTe U KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopaTopHBIX pabOT OO0y4arOIIMMCS SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OINpeNeNseMOd ydeOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeYrBAaOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBaHMS MPOLECCOB, SBICHUH M OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3aLUs TEOPETHUECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOW AUCLUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3anadue u TpeOoOBaHMU K IIPOBEACHUIO J1a00PATOPHBIX PA0OT

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

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3bIBAIOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIE
NOTEHLUANBI ¥ 3JIEKTPOABUKYIINE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAUUYECKNE YKa3aHUs K
BBITIOJIHEHHIO JTabopatopHoil padoTsl / C.-IleTepO. roc. yH-T a3pOoKOCM. TPHUOOPOCTPOCHUS |
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - Dnektpon. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2015.-19c.

- Xumust. TermnoBoit 3¢ ekt (3HTANBINSA) XUMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToauYecKre YKa3aHus K BBINOJIHEHHIO TabopaTopHoit padoTsl / C.-Iletepb. roc. yH-
T a3pokocM. mpubopoctpoenus ; coct.: FO. C. Hukomnaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

- Xumus : DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHHsI 110 BBIIOJIHEHUIO 1abopaTtopHoii padotsl / C.-Ilerepl. roc. yH-T

aspokocM. pubdopoctpoenus ; coct.: T. E. KpbutoBa - DnektpoH. Tekcrosbie naH. - CII0. : U3n-
Bo ['YAIIL, 2021. - 19 c.

- Xumus. Koppo3ust MeTaiioB : [ DIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs
0 BBIMOJHEHUO JTJabopaTopHbIX padoT / C.-IleTep0. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHUS
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - Dnektpon. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2016. - 27 c.

Crpykrypa u ¢popma oTueTa 0 1abopaTopHOI paboTe
1. Ienb paGoTHL

2. JlaGopaTtopHoe 0060pyIOBaHHE.
3. OmnucaHue SKCIIEpUMEHTA.
4. OOpaboTKa pe3ynbTaToB

OTuéT MOMIKEH COAEpPKATh TUTYIbHBIN JIUCT, a €r0 COJEp>KaHUuEe COOTBETCTBOBATh O(POPMIIEHHIO,
cormacio ['OCT 7.32-2017. (3amonHEHHBIC TAOMUIIBI C MOJTYYEHHBIMH JKCIIEPUMEHTAIbHBIMU
naHHeiMi) HopmatuBHas nokymeHTauus, HeoOxomumas ansi oQOpMIIeHHs, NIpUBEIEHA Ha
anexkTpoHHOM pecypce 'Y AIL: https//guap.ru/standart/doc

2. BrimonHeHbI HE0OOXOTUMBIEC PACUETHI.



3. [TocTpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTpPOB.

>

CrenaHbl BEIBOJEL.
5. BrImonHeHbI KOHTPOJIBHBIE 33JaHMsI Ha TeMY J1a00paTOpHOI pabOTHI.

11.3. Mertoauueckue ykazaHusi Jjsl 0OYy4alOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM

paboTsl

B xoje BBIMOTHEHNUS CaMOCTOATENBHON paboThl, 00YJaIONIUIiCS BHIIOTHIET padoTy 1Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
Y4aCTHA.

B mporecce BBITTOTHEHUS CaMOCTOSTEIBHOM paboOTHI, y 0Oydaromerocs (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHMH M CHCTEMATH3allMM NPUOOPETAaeMbIX 3HAHHI, 0OECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHILINHE;

11.4. Meroauyeckue yKazaHUA [JIs1 OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIEro
KOHTPOJISI YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUATIIINHBI.

1. 3ammra 1a6opaTopHBIX paboT
2. BeimonHeHnre mpoBepoYHO paboTHI IO TEME J1a00paTOPHON PabOThI
3. pemieHue 3a1a4 1Mo TeMe J1abopaTopHOil pabOTHI.

11.5. Meroauyeckue ykazaHus I 00y4arolIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
arrecraiquu.

[IpomesxyTouHas arTecTanusi 0OyJaroIMXCs MPEeayCMaTpUBaeT OLEHUBAHUE POMEKYTOUHBIX U
OKOHYATEJbHBIX PE3yJIbTaTOB 00y4YeHHs 10 AucuuIuimHe. OHa BKIIIOYAeT B ceOs:

9K3aMeH — (hopMa OIIEHKH 3HAHHM, MOJTYYEHHBIX OOy4JaromMMCS B MpoIlecce U3YUCHHUs
BCEH IMCIUIUIMHBI WIM €€ YacTH, HaBBIKOB CaMOCTOATENIBHON pabOThl, CHOCOOHOCTH IPUMEHSTh
UX JUIsl pElIeHHs MpaKTUYEeCKUX 3aJad. OK3aMeH, KaK IIPaBWJIO, IMPOBOAUTCS B IEPUOJ
9K3aMCHALIMOHHOW CECCHM M 3aBEPIIAETCS aTTECTALMOHHOW OLEHKOM «OTIMYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIILHOY.



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUTMHEL
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JIOTIOJTHEHUH.
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