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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
— mnporpaMMy OakajaBpuaTa II0 HalpaBJICHUIO NOArOTOBKM/ crnernuanbHocTH 12.03.02
«ONTOTEXHUKA»  HANpaBICHHOCTH  «ONTHKO-MIEKTPOHHBIE TNPUOOPBI U KOMILIEKCHI».
Jucuunnmza peanuzyercs kapeapoit «Ne31».

JlucuuiuinHa HatesleHa Ha (QOpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUINX KOMIIETCHIIUMI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/bl MATEMaTHYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHKEHEPHOH 1eATEIbHOCTH, CBA3aHHOU
C TMPOEKTUPOBAaHHMEM U KOHCTPYHPOBAHHMEM, TEXHOJOTUSMHU TPOU3BOJCTBA ONTOTEXHUKH,
ONTUYECKHUX U ONTUKO-3JIEKTPOHHBIX IPHUOOPOB U KOMILJIEKCOBY

OIIK-3 «Cnoco0GeH mNpOBOAMTH SKCIEPUMEHTAJBHBIC HCCICNIOBAHUA U H3MEPEHHS,
oOpabaTbiBaTh W MPEACTaBIATh IOJTYYEHHBIE JaHHBIE C Y4Y€TOM CHEeUU(PUKHA ONTHUYECKUX
WU3MEPEHUI

CopnepkaHue AMCLUUIUIMHBI OXBAaThIBA€T KPYI' BOIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUM XHUMHH, a TaKXe C OCHOBHBIMHM HAaNpPaBICHUAMU M TEHICHLUSMHU pPa3BUTHA
COBPEMEHHOM XHMMHH. JTa HayKa H3y4aeT MAaTepHaJbHBIA MU, 3aKOHBl €ro pa3BUTHA,
cneun(uyeckyro XUMUYECKylo (GopMy MABIKEHHS MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBAETCsl HayYHBIH B3IVl HA MUpP. 3HaHME XMMHUU HEOOXOIUMO JAJS IUIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa JI00OH HampaBIEHHOCTH. 3HAHWE XUMHH IO3BOJISET
c(OopMHPOBATH COBPEMEHHOE HAYYHOE MPEACTABICHHE O MaTepUH, BELIECTBE KaK OJHOM U3
BHUJIOB JIBUKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPALICHUNA XUMUUYECKUX COCIMHEHUN, CBOMCTBAX
MaTepHaJIOB 0 XMMHUYECKUX IMpolieccax B COBPEMEHHOH TexHuKe. [Ipu n3yueHun Kypca XUMHH
HE00X0IMMO TMPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PacCUeTOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJILHOIO  BBIMOJHEHUS XHMHYECKHUX OSKCIIEPUMEHTOB H
0000mienust  ¢akroB. [loHMMaHuWe  3aKOHOB XHMMHUU TIOMOXKET CTYAEHTY B pEIICHHH
9KOJIOTUYECKUX MpoOseM. 3HaHME Kypca  XMMHUM HEOOXOIUMO UM s TMOCIEIYIOIEro
YCIICIIHOTO U3YYEHHUs CIIEHUANbHBIX AUCIUILIUH.

[IpenonaBanve IUCHMILIMHBI IIpeJycMaTpUBaeT cieayromue (OopMbl OpraHu3aliu
yueOHOro mporiecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTallUH

[IporpamMmoil IUCHMIUIMHBI MPEIYCMOTPEHBI CIAEAYIOIIUE BHUIBI KOHTPOJA: TEKYIIHM
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopMe IK3aMeHa.
OO61mas TpyA0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 3 3aU€THBIX eMUHUIIB, 108 "acos.
SI3bIK 00yUeHUS IO TUCIUILTUHE «PYCCKHID.



1. IlepeueHb MIaHUPYEMBIX PE3YABTATOB OOYUEHUS IO AUCITUTIINHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI
Lenp naHHON OUCHMIUIMHBI — YCBOEGHHUE CTYACHTAMH TEOPETUUYECKUX OCHOB OOIICH XUMHH,
XUMHUHM BaXKHEHIIMX JJIEMEHTOB W HMX HEOPraHMYECKUX COeAMHEHuH, (HopMHupoBaHHE
XUMHYECKOIO MBIIIJIEHUS] Y CTYAEHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEJIEHUH O
(GU3UKO-XMMHUYECKUX CBOMCTBAX pA3JIMYHBIX CHCTEM JUIsl CHHTE3a COOTBETCTBYIOIIMX
COCJMHEHUH, BHIMIOJIHEHUE TEPMOJANHAMHUYECKUX U KHHETUYECKHX PacdyeToB; MPHOOpETeHnE
HEKOTOPOTO OMbITa SKCIIEPUMEHTANIBHBIX HCCIEAOBAHUN I pa3paOOTKH HOBBIX METOJOB
CUHTE3a, NpUJaHUus MaTepuajgaM 3aJaHHOW CTPYKTYpbl M KOMILJIEKCA CBOMCTB.
[IpencraBieHne BO3MOXKHOCTH CTYJIEHTaM pa3BUTh W MPOJAEMOHCTPUPOBATH HABBIKU B
00JacTH MHHOBAITMOHHBIX TEXHOJIOTHIA

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIHHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUUILIIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMU
KOMIETSHIIMSIMH WM UX YacTsMu. KOMIETeHIINY U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIIU JOCTUXKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
MPUMEHSITh
CCTCCTBCHHOHAYYHBIC

1 0OIIENHKEHEPHBIC

3HaHHuA, METOAbI
A OIIK-1.3.1 3HaTh hyHIaMEHTAIBHBIC

MaTeMaTHIECKOTO
3aKOHBI €CTeCTBO3HAHUS, OCHOBHBIC
aHaM3a u
MOETHDOBAHHS B ¢bu3nvecKre 1 MaTeMaTHIECKHAE 3aKOHBI
poBal OIIK-1.VY.1 ymeTp ucnonb30BaTh
WHKCHEPHOM
€CTECTBEHHOHAYYHBIC U
O6menpodeccuoHanbHbIE | ACATENHHOCTH,
o OOIIeHH)KEHEPHBIE 3HAHUS TIPU PEIICHUN
KOMIIETCHIINH CBSI3aHHOU C
MPAaKTUYECKHX 3a/1a4, CBA3aHHBIX C
POCKTHPOBAHUEM H
MIPOSKTHUPOBAHUEM U KOHCTPYHPOBAHUEM,
KOHCTPYHPOBaHHUEM,
TEXHOJIOTUSIMH ITPOU3BOJICTBA
TEXHOJIOTUSIMH
ONTOTEXHUKH, ONITUYECKUX U ONITHKO-
IPOM3BOJICTBA
AJIEKTPOHHBIX TPHOOPOB U KOMILJICKCOB
ONTOTEXHUKH,
ONTUYECKHUX U ONTUKO-
AIIEKTPOHHBIX
puOOPOB U
KOMIIIEKCOB
OIIK-3 Cnocoben
IPOBOJTUTH
IKCIIEPUMEHTAIbHBIC
p OIIK-3.VY.1 ymers BoIOUpATh U
UCCIICIOBAHHS U
HCIOJIb30BaTh COOTBETCTBYIOIINE
O6menpodeccrnoHanbHbIE HBMCPCHIT, pecypchl, COBpEeMEHHBIC METOANKHU 1
o0OpabaThIBaTh 1 YPerl,
KOMIIETCHIINH o0opynoBaHUE TSl IPOBEACHHUS
MPEJICTaBIISITH .
AKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN U

HOJIy4EHHBIE JAHHBIE C
y4eTOM crieuupuKu
ONTUYECKUX
U3MEPEHUI

U3MEPEHUN




2. Mecro nucummumHbl B cTpykType Ol
JlucuumimHa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
IPU U3YYSHHUH CIEAYIOUINX JUCIUILINH:
—  «@usznkan
— «Maremaruka. MaTemaTU4eCKUN aHATIN3»
3HaHus, TONyYeHHBIC TPU HW3YYCHHUU MaTepuana JaHHOW JAUCHUIUIMHBL, MUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAYE€HHE, TaK U MOT'YT HCIOIb30BaThCS MPU U3YUYECHUHU APYTUX TUCHUIUINH:
— «OCHOBBI OITUKU»

3. OOBeM u TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O AUCHHUTUIIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 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
npakTuueckue/cemunapckue 3ansatus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amen (3auver, Hudd. 3au, OK3. OK3.
DK3.*%*)

IIpumeuanue: " kanaunatckuii sKsamen
4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSCMKOCTH JTUCIUIUIMHBI ITO pa3/ieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TAOIUIIE 3.
Tabmuna 3. — Pa3esnsl, TeMbl TUCIUTUIMHBI U HX TPYJIOSMKOCTb

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun I13 (C3) | JIP KII CPC
(qac) (qac) (qac) (qac) (qac)

Haspanwue u conepkanue pas3ieiioB H TeM

Howmep paznena .
JIEKIIMOHHBIX 3aHATHH

Cemectp 1
Paznen 1: BBenenne B XUMHIO 1 5 2
Temal.l.Ilonarue BemecTBa u 1 1 1

XUMHYECKOH peaKIMH, OCHOBHBIC
OTIPEICIICHUSI.




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. OcHOBHBIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepnoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XuMHu4yeckas CBI3b, BUIBI
XUMHYECKOU CBS3H.

Tema2.4. MeTo1 BaJIEHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meroa MOJEKYISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THITBI CBS3CH:
HOHHAsA CBSI3b, METAIUIMYSCKAS CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baannca.

Paznen 3. XuMHUYEeCKHE CUCTEMBI.
OO1m11e 3aKOHOMEPHOCTH XUMUYECKHX
MTPOIIECCOB.

15

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHSL.

Tema 3.2. sneprus ['m66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
peaKuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

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

Tema 3.5.PacTBOpbI, [UCHIEpCHBIE
CHCTEMBI, CTIOCOOBI BEIPAKEHHS COCTaBa
pacTBOpOB,

Tema3.6. DnekTpoIuTHYECKAS
Jucconranys, BOIHBIE pACTBOPEL
ANEKTPOIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUIPOJIU3 COJICH.




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

Payns.

Paznen 4.0OCHOBBI 37IEKTPOXUMUYECKUX 4 8 4
MIPOIIECCOB.

Tema 4. 1.0KUCIUTENBHO- 1

BOCCTAaHOBUTEIHHBIC PEAKIIHH

Tema 4.2 . XuUMHYECKHE HCTOYHUKU 1 4 2
ANEKTPUYECKOTO TOKA. [ ambBaHUYECKHE

JJICMCHTHI.

Tema 4.3.91eKTponK3, 3aKOHBI 1 1
Dapapes.

Tema 4.4.Koppo3sust u 60pb0a ¢ HEl. 1 4 1
Pa3nen 5:CBoiicTBa MPOMBINIIEHHO- 4 3
BKHBIX 3JICMCHTOB U UX COCITMHCHUI

Tema 5.1. Knaccbl XUuMHUECKUX 2 2

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

Tema 5.2. Xumunueckas 2 1
unaeHTuukanus. Meroabl
XUMHUYECKOTO UCCIEAOBaHUS U aHAIN3a
BEIIIECTB U UX MPEBPAIICHUMN.

Hroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
O0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaTBHON AEATETBHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena N
Hazpanue n COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATHU

Pasnen 1 BBenenue B XUMHIo.

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

Tema 1.2. Crexnomerpuueckue 3akoHbl. DyHAaMEHTaIbHbIE MOHATUS U

3aKOHBl XMMMHU: 3aKOH COXPaHEHHUs MAacChl, 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA, 3aKOH KPaTHBIX OTHOLIEHUH, 3aKOH OOBbEMHBIX
OTHOIIEHUH. 3aKOH ABOTajjpo, CIEACTBUS 3aKOHa ABOIaJpo.




Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 1.3.

CrocoOwl  ompeneneHus KOJIMYEeCTBAa  BEIIECTBA, 3aKOH
3KBUBAJICHTOB. Pacuétr M’ (MOJApHBIX MacC IKBHBAJICHTOB) IJIs
MPOCTHIX BELIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coner. dakrop
SKBHUBAJIEHTHOCTH.

Pazgen 2:

CtpoeHue BelecTna.

Tema 2.1.

OcCHOBHBIE  CBeJEHUsI O CTpoeHMHM aTomoB; KBaHTOBO-
MeXaHW4Yeckas Mojelb aroma. OpOuranb, KBAaHTOBBIC YHCIA,
ypaBHeHue Ilpénunrepa, ypaBHenue [e-bpoiins, ypaBHeHue
[Inanka, IIPUHIUIT HeonpenenéuHoct  I'elizenOepra.
DOnekTpoHHO-TpaduuecKue GopMyIIbI.

Tema 2.2.

[lepuonnueckuit 3akon J[.M.MenneneeBa, cBsa3p IL.C. co
cTpoeHueM  aroma. Ilepwoapl,  rpynmbsl,  JAuUaroHajibHas
3aBUCUMOCTB. 3aKOHOMepHBI€ M3MEHEHHUS CBOMCTB JJIEMECHTOB M
coenuHeHU (3G()EKTUBHBIN paguyc, HSHEPrUd HWOHHM3AIUUA U
CpPOJICTBA K 3JICKTPOHY, AJIEKTPOOTPHIATEIBHOCTB).

Tema 2.3.

XuMu4deckasi CBsI3b, BUABl XUMHUUYECKOU CBsI3H. Bo30yxnénHoe u
HOpPMaJbHOE COCTOSIHME aroMma. [ uOpuausamus 3JIEeKTPOHHBIX
o6makoB. CriocoObl MepeKphIBaHMs FICKTPOHHBIX 00JIAKOB, CUTMa-
HU-AENbTa-IEPEKPHIBAHU. IIpoctpaHcTBeHHAs CTpYKTypa
MOJICKYIL.

Tema 2.4.

MeToa BaJleHTHBIX CBsi3ed, Crmocod oOpa3oBaHHS KOBAJICHTHOU
cBaA3u Meron JlonnoHa u I'eittiiepa. [lonspHOCTH CBA3M CBOMCTBA
KOBAJIEHTHOH CBS3H.

Tema 2.5.

Metoa MonekyIspHbIX opOuTtaneit. Ilopsmok u SHEprust CBS3M.
CBs3bIBAIONINE U Pa3phIXJISIONIME OPOUTAIIN.

Tema 2.6

HeBasienTHBblE  TUNBI CBSI3€M: HOHHAs CBsI3b, METAJUIMYECKas
CBSI3b, BOJIOPOAHAsA CBS3b, CUJbl Ban-nep-Baansca. KommnnekcHbie
coenuHEeHUs. PoOib KOMIUIEKCHBIX COEAVMHEHUH B IPUPOLE U
TexHuke. Teopuss Kpucrauimueckoro mnois. KoHIeHcupoBaHHOE
COCTOSIHME BelllecTBa. TBep/ble BElleCcTBa.

Paznen 3

Xumuueckue cuctembl. OOmHMe 3aKOHOMEPHOCTH XHUMHYECKHX
IPOLIECCOB.

Tema 3.1.

DHepreTuka XHWMHYECKHX TPOIECCOB, BHYTPEHHSS OSHEPrus,
TEIIOBOM 3(PPEeKT XUMUYECKUX peakiuii, 1-i, 2-il, 3-i 3aKOHBI
TEPMOJAMHAMUKH, DHTPOIHUS, KaK QYHKIIAS COCTOSHUS, SHTAIIBITHS.
XHUMHUYECKUM ITOTEHITHAIL.

Tema 3.2.

sHeprusi ['mbOOca, HaAmMpaBICHHOCTh XHMHYECKUX IIPOIECCOB,
XUMHYECKoe 1 (ha30BOE paBHOBECHE.

Tema 3.3.

CKOpoCTh XMMHYECKON pEaKIMU M METOIbl €€ PEeryJupOoBaHUs,
3aKOH JIeHcTBUSL Macc. YpaBHeHue ['ympOepra wu Baare.
MonekynapHOCTh pEaKUHMH, TOPSAOK peaKlUud. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOM peakiuu OT KoHuUeHTpanuu. KoHcTaHTa
CKOPOCTH (PU3UUECKUI CMBICIT.

Tema 3.4

OHeprus akTUBAllUM, ypaBHEHHE AppeHuyca, mpaBuio Bant-
l'odda, kaTanmzaToppl M KataquTUdeckue cucteMbl. OCHOBHOM
MOCTyJaT XHWMHUYECKOH KHWHETHKH, KHHETHYECKOE YypaBHEHHE.
BnusHue TemmnepaTypbl Ha CKOpPOCTbh XHMMUYECKOW PEAKIMH,
ypaBHeHHEe AppeHuyca. MexaHu3M NpPOTEKaHHs KaTaTUTHYECKUX




Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

peakuuil. Xumudeckoe papHosecue npunnun Jle-Illarense.

Tema 3.5

PacTBopbl, muCIIepCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUSI COCTaBa
pactBopoB.  TepMoaMHaAMHUECKHE XapaKTEPUCTHKU Ipolecca
o0pa3oBaHMs PACTBOPOB. CUJIBHBIE U ClIa0bIe DIIEKTPOIUTHI,
MOHHBIE paBHOBECHS B BOJHBIX pacTBOpax, IMPOU3BEICHHE
pPacTBOPUMOCTH

Tema 3.6

DNEeKTpOoNUTHYECKasT  JTUCCOIHAIINS, BOJHBIE  PacCTBOPHI
ANEKTPOJIUTOB, BOAOPOJHBIA TIOKa3aTellb, peakuuu OoOMeHa,
TUIPOJIU3 COJICH.

Tema 3.7

CpoiicTBa  pa30aBICHHBIX  PacTBOPOB HEDJICKTPOJIUTOB,
Konnurarusueie CBOICTBAa pacTBOPOB, 3akoHbl  Pays.
Kpunockonust D0ymmmockonus. OcMoTHYeckoe AaBleHHE. 3aKOH
I'enapu. N3oTonnuecknii ko3P huUIUEHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKknuu, SHGKTpOHHBIﬁ
6anch, MOJ'I?IpHI)Ie MacChl 3KBUBAJICHTOB OKHUCIHUTCIIA U
BOCCTAaHOBUTCIIA.

Tema 4.2.

XUMUYECKHE MCTOYHHUKH JJIEKTPUYECKOTO TOKA. l'anpbBaHHMYECKHE
JJIEMEHTBI, CTaHAAPTHBIE DJIEKTPOAHBIC IOTCHLUAIbL. J[BOMHON
aJeKTpudeckul cioil. YpaBHenue HepHcta. PaBHOBecHBI.
NEKTPOAHBIN noTeHan. CTaHAapTHBIA BOAOPOIHBIN MIEKTPOI.

Tema 4.3.

DnekTponn3, 3akoHbl Papanes KarogHble M aHOHBIE TTPOILIECCHI
pPacTBOPOB U PACIIABOB AJIEKTPOJUTOB.

Tema 4.4

Koppo3sust u 6oprba ¢ Hell. YpaBHEHUSI KOPPO3UUHBIX MPOIECCOB
C KHCIOPOJHOW U BOJOpoAHOW aemomsipusanueit. CrocoObl
30Tl OT KOPPO3UM — XUMHUECKHE, DICKTPOXUMHYECKUE
(MeTanmmMUecKue- KaTOAHbIC, aHOAHBIE MOKPHITHA). JlermpoBanue
METAJUIOB.

Paznen 5.

CBoiicTBa MPOMBIIIJIEHHO BaKHBIX SJIEMEHTOB U WX COEIUHEHMUIA.
HonyquHe MCTAJIJIOB. MeTaJIJII/I‘IeCKI/Ie CIIJIaBbI U KOMIIO3UTHI.

Tema 5.1.

Knaccel XUMHYECKHMX COEIMHEHUW, CBOWCTBA MPOMBIIUIEHHO
B)XXHBIX DJIEMEHTOB U HX coeauHeHudl KoMmo3uInoHHEIC
matepuansl. Kepmersr. Xumus wmeramioB (Al,Fe, Sn,Pb,Mo)
Xumus HemerawwioB: C,Si,S |, dymiepen, kapoun. TorumBa
(TBEpmoe, KHUIKOEe, Ta30BOE), CMA30YHBIC MaTEPHAIIBI, MOTOPHBIE
Macia.

Tema 5.2.

Xumuueckas UICHTUPUKAIUS. Meroasl XUMHUYECKOTO
UCCIIEOBaHUsI M aHalM3a BEIIECTB W MX IPEBpPALICHUM.
KadecTBeHHBII M KONMMYECTBEHHBIM aHau3.(I'paBUMETpUYECKHU,
TUTPUMETPUYECKUH, KOMIUIEKCOHOMETPUYECKUN METO/bI
aHaIM3a).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIE .

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




3 aux

Ne

No | Tembl npaktrueckux | ®@opMbl NpakTHYECKUX | TpPyIOEMKOCTb, |IPAKTHYECKOM [pa3ieia
/o 3aHATHN 3aHATHAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JIMHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI U UX TPYAOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux
IPaKTHY Ne
Ne HaumenoBanne 1abopatopHbIX padboT Tpynoemkocts, | eckoi | pasaena
/1 (uac) MOAr0TO | TUCITUTILIT
BKH, VHBI
(dac)
Cemectp 1
1 CrexroMeTpuyuecKrue 3aKOHBI.
OyHIaMEHTATBHBIC TOHATHS W 3aKOHBI XUMUHU. 2 1
CriocoObl onpe/iesieHns KOJIMYECTBA BEIEeCTRA.
2 Omnpenenenne M’ s3kBHUBalIeHTa MeTasUIa 3 1
3 Onpenenenue TemaoBoro 3dexra peakuuu 4 3
HEeUTpaJIM3alyi.
4 N3mepenue u pacyeT 3JIeKTPOIHBIX 4 4
MOTeHIHaI0B MeTamuioB u 3J[C
raJIbBAHUYECKUX DJIEMEHTOB.
5 XuUMHUecKas ¥ JIEKTPOXUMUYECKass KOPPO3us, 4 4
HccnenoBanne KOppo3uH METAILIOB U
onpeeeHue HHrHoOUTOpHOTO Y dheKTa.
Bcero: 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0nuue 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana
10 10
nucturuHbl (TO)
Pacuetno-rpaduueckue 3aganus (PI'3) 1 1
[ToaroroBka K TeKyIieMy KOHTPOIIO 2 2
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 2 2
[ToaroroBka Kk MpOMEKYTOUHOMU 6 6
arrectanuu (I1A)
Bcero: 21 21




5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIHON PaboThl 00yUarOMUXCsl [0 TUCIUILIMHE (MO/YIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN
[lepeueHb MEYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUN PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUMN

KonuuectBo
9K3EMIUISIPOB B
[ngp/ 6H6J1H0Tpexe
URL bubnuorpaduueckas ccpiika
apec (kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
https:// I'muuka, H. JI. OOGmiast xumusi B 2 T : y4eOHUK JIJISl aKaJIEMUYECKOTO
urai t.r-u / OakanaBpuata / H. JI. 'munka ; mon pemakiueii B. A. ITorkosa,
bcode/3 A. B. babkoBa. — 19-e u3z., nepepab. u gon. — Mockaa :
88933 NznarensctBo KOpaiit, 2016. — 729 ¢. — (bakamnagp.
Axanemuueckuii kype). — ISBN 978-5-9916-6445-5.
https:// OO6mmas 1 HeopraHuvecKkas XuMusl. 3aIauHuK : ydeOHOe mocodue s
urait.ru/ akanemudeckoro OakamnaBpuara / C. C. babkuna [u ap.] ; mox
bcode/4 penakumeit C. C. babkunoit, JI. JI. TomuHo#. — Mockga :
32806 WznarenscrBo FOpaidt, 2019. — 464 ¢. — (bakanasp.
Axagemudeckuii kypc). — ISBN 978-5-534-01498-3.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI : [ DIEKTPOHHBIN
pecypce] : yuednoe nocodue / T. E. Kpeutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
tekcToBble faH. - Cankt-IlerepOypr : M3a-Bo 'YAIIL, 2019. - 77 c.
Xumus. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI, CTPOCHUE
BEIIECTBA, TEPMOIMHAMHKA, KHHETHKA, PACTBOPHI, DIICKTPOXUMHUS:
[DnexTponnslii pecypc] : yuednoe mocoodue / T. E. Kpbutora, T. 1.
®domuuena ; C.-IleTepd. roc. yH-T a3poKoCM. MpUOOPOCTPOCHHUS. -
DeKTpoH. TeKcToBbIE AaH. - CankT-IletepOypr : M3a-Bo ['YAIL,
2020. - 148 c.
54X45 Xumus : yueOHHK a7is By30B / A. A. 'ypoB [u ap.]. - 2-e u3n., crep. - 15
M. : U3a-Bo MI'TY um. H. O. baymana, 2004. - 784 c.
OO6mast xumus : [ DIeKTpOHHBIN pecypc] : yaeOHO-MEeTOInYeCcKOoe
nocobue / T. E. Kpsinosa ; C.-IleTep0. roc. yH-T a3poKoCMm.
npuOOPOCTPOCHUS. - DIEKTPOH. TeKCTOBBIE 1aH. - CII6. : 3a-Bo
['YAII, 2016. - 98 c.
JlabopaTopHble U CeMUHAPCKHUE 3aHATHS 110 O0IIIeH 1
54 A9 HeopraHuyeckon xumuu : yueoHoe nmocoodue / H. C. Axmeros, M. K. 10
Asu3oBa, JI. U. bageiruna. - 6-e u3a., crep. - CIIO. : Jlans, 2014. -
367 c.
https://e
Janboo | I'enbpman, M. U. Heoprauuyeckas xumus : yaeOHOe ocodue / M.
k.com/ | U. I'easdpman, B. I1. FOcTpaToB. — 2-¢ usa., crep. — CaHKT-
book/4 | IlerepOypr : Jlanb, 2009. — 528 ¢. — ISBN 978-5-8114-0730-9.
032
54 E55 OcHoBbI 0011eH XMMuUM : yuebHoe nocobdue / B. U. Endumos. - 2-¢ 20
u3n. - M. : UHOPA-M, 2017. - 256 c.




7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»

[epeuenn ANEKTPOHHBIX 00pa3zoBaTEeIbHBIX pecypcoB

nH(pOpMaIMOHHO-

TGJ’IGKOMMyHI/IKaI_[I/IOHHOI\/'I CCTU «I/IHTepHeT», H€O6XOI[I/IMBIX JJIA  OCBOCHUA AOUCLMIIIINHBI

npuBesieH B Tabymiie 9.

Tabmuma 9 - IlepedyeHp OSIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(OPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu « HTepHeT»

URL agpec

Haumenosanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

o0OpazoBaTebHbBIN

CalT I CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DeKTPOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcesl

OMOINOTCKH

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA

8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOI0 IPH OCYIIECTBICHUU

00pa30BaTEILHOTO MpoIiecca MO TUCITUTUIHHE.

[lepeueHpb UCTIONB3yEeMOTr0 MPOTPaAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs

Ne i/t HanmenoBanmue

He npenycmotpeno

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu

OCYLICCTBJIICHUU 06pa30BaTeJIBHOFO nponecca no AMCIUILINHE

[lepeuenb HCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBICH B

tabimue 11.

Ta6muma 11— [Mepeyersr nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCcTaBIeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

JUISL  OCYILECTBIICHUS

Ne

i HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl

Howmep aynutopuun

(mpu
HEOOXOMMOCTH )

1 .HGKI_[I/IOHHa}I ayauTopus € UCIIOJIb30BAHUCM JCMOHCTPAIITMOHHBIX
Tabnuil u cxeM, [lepronnueckoi CHCTEMBl XHMHUYECKUX DJIEMEHTOB
J.M1.MenpeneeBa, 00pa3iioB MHHEPAIOB, MOJIEIICH
MIPOCTPAHCTBEHHBIX PEIIETOK.

32-01 (I'acremno,15)



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

2 | Cennanv3upoBaHHAs XUMHYECKast TaOOpaTOpHsI C 33-02, 33-04
UCTIOJIb30BAaHUEM J€MOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX (T"acrenno,15)
CTEH/IOB W YCTQHOBOK JUIS ONIPEAETICHHUS SKBUBAIICHTA METAJLIa,
U3MEPEHUS SJCKTPOIHBIX MOTEHIUAIOB, CKOPOCTH KOPPO3UHU-
METAIIJIOB - MHJUTUBOJIBTMETPHI; AHATUTHYECKHE U JICKTPOHHBIC
BECHI; JJabopaTtopHble pH-MeTpsl, HEeHTpU(DYTH 1 KaJTOPUMETD.

10. OueHouHBIE CpEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TIPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
3anauun

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI ~ YHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayutpHad 1IKama PaKIep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAasCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTaEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYLIECTBY WM3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTyphl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITENIbHOCThIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEUATIM3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUU 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 0000IICHHUIA;

— YAaCTHYHO BJIJICET CUCTEMON CIEeNMATN3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTrepuana;

— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEIIHLHO ]
«HE 3AUICHOY paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUIA;
— HEe MOXKET apryMEHTHPOBATh HAYUHbIE MTOJT0KECHUS;
— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.
10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sx3aMeHa mpeacTaBieHbl B Taduie 15.
Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa
Kon
Ne i/t [Tepedyens BompocoB (3a1av) 11 IK3aMeHa HHKATOPA
1. KBaHTOBO-MeXaHUYECKasi MOJEIb CTPOCHUS aTOMA. OIIK-1.3.1
2. Atom. [lpunuun Heonpenenennoctu I eitzendepra. Ypasuenue [le OIIK-1.3.1
bpoitns. BomnoBas GyHKkIus.
3. VYpasnenue lllpeaunrepa. Kantoblie uncna. [lpunuun 3anpera OIIK-3.V.1
[Taynu. [IpaBuno Xynna, KinedkoBckoro OIIK-1.V.1
OIIK-1.3.1
4. [lepnoauueckas cucrema J[.11. Menneneesa OIIK-3.V.1
OIIK-1.V.1
OIIK-1.3.1
5. [leproanyHOCTh U3MEHEHUS CBOMCTB 3JIEMEHTOB: PAUyC aTOMOB U OIIK-3.V.1
HMOHOB, SHEPIUU MOHU3ALUU, CPOJCTBO K JJIEKTPOHY, OIIK-1.V.1
3JIEKTPOOTPHULIATEIIBHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS OIIK-1.3.1
cnnoco6HocTh. CBsi3p [1.C. co cTpoeHnem aToma.
6. OCHOBHBIE TUIIBI XUMHUYECKOM CBA3U. KOBaneHTHas CBA3b OIIK-1.3.1
7. Teopus rubpuau3anuu U reomeTpusi Mosekyi. [lomsprocts u OIIK-1.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI
8. MexmonexkynspHble B3auMoaeicTBus. BogoponHas cBs3b. OIIK-3.V.1
OIIK-1.¥.1
OIIK-1.3.1
9. XuMu4eckas TepMOJMHAMUKA OIIK-3.V.1
OIIK-1.V.1
OIlK-1.3.1
10. XuMuyeckasi KUHETUKa. XMMHUYECKOE paBHOBECHE. OIIK-3.V.1
OIIK-1.V.1
OIIK-1.3.1
11. PactBopsl. CriocoOBI BBIpaXKEHUSI KOHLIEHTPAIIUH PACTBOPOB. OIIK-3.V.1
CBolicTBa pacTBOPOB OIIK-1.V.1
OIIK-1.3.1
12. HucnepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS OIIK-3.V.1
OIIK-1.V.1
OIlK-1.3.1
13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLUALIUS OIIK-1.3.1
14, Jucconmarnys Boapl. Jlucconuanus KUCIOT K OCHOBaHUH. OIIK-3.¥.1
Bonopoansliit nokaszareins OIIK-1.¥.1
OIlK-1.3.1
15. [Ipoussenenue pacTBOpUMOCTH. OHHO-0OMEHHBIE PEaKIIHH. OIIK-1.V.1
I'maposnus cosneil. OIIK-1.3.1




16. OKHUCIHTENBHO-BOCCTAHOBUTEHHBIC PEAKITHI OIIK-1.Y.1
OIlK-1.3.1

17. [TonsTne «3AEKTPOIHBINA MOTEHIIMATY. DIEKTPOXUMUYECKUE OIIK-1.3.1
IIPOLECCHI. DIEKTPOJIN3 PACIIABOB U PACTBOPOB OIIK-3.V.1

18. O6mume coiicTBa MetauioB. Kopposust metamioB. Metons! 3amutel | OITK-1.3.1
OT KOPPO3UHU OIIK-1.VY.1

19. KoHcTpykiimonHbie MeTallibl. AmtoMuHuR. XpoM. JKemeso. OIIK-3.V.1
OIIK-1.3.1

OIlK-1.V.1

20. [Tonumepsr. OIIK-1.V.1
OIlK-1.3.1

21. Xumuueckas uIeHTH(pUKaLKs, aHaIU3 BELeCTBa OIIK-1.V.1
OIIK-1.3.1

OIIK-3.V.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacraBieHsl B Taduuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Kon

Ne i/t I1lepeuens Bompocos (3amay) st 3auera / nudd. 3adera
p p (3ana) 2 anpd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHnp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B Tabmwuie 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSIii nepedeHp TeM sl KypCOBOTO MPOEKTHPOBAHNUS/BBIITOTHEHHS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

BOHpOCBI JUIA HpOBGI[eHI/IH HpOMG)KyTO‘IHOﬁ arrecragumm B BHIC TGCTI/IpOBaHI/IH
MpeICTaBICHBI B TabwuIe 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

Kon

Ne /it [IpuMepHBIil EpedeHb BOMPOCOB JIJIs1 TECTOB
WHMKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

10.4. Meroaunueckue MaTrepuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOpPOB, XapaKTepU3YIOIIUX H3Tanbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX MOPAJOK W IPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTIAHBI
[lenpt0 AUCIUTIIMHBI SIBISETCS — TIOJYYEHHE CTYICHTaMH HEOOXOIMMBIX 3HAHUWH,
YMEHHI W HABBIKOB B O0JIACTH XWMHHU, YTO MO3BOJIUT MM YCIICUTHO PEIIATh TEOPETUUYECKUE U




MPAKTUYECKHE 33/Ja4yd B TEXHOJIOTMH IPOM3BOJICTBA MAaTEpUAJIOB, JJIEMEHTOB, MPHOOPOB U
CHCTEM;

OOyuaromuecs JOMKHBI OCBOUTh TUCIUILIMHY Ha YPOBHE, TO3BOJISIONIEM UM MPUMEHUTH
HaBBIKH B chepe MPOTPaAMMHOTO 00eCIieYeHUsI U WH(POPMAITMOHHO-H3MEPUTEIFHON TEXHOIOTHH
B MPUOOPOCTPOCHUU; a TaKKE DIIEKTPOHHO-MEXaHWYECKUE, MArHUTHBIC, AJIEKTPOMATrHUTHBIC,
ONTUYECKHE, TEIUIO(QU3NIECKHE, aKyCTHYECKHE M aKyCTOONTHYECKHE METOMBI, MOJYYUBIIECTO
MOATOTOBKY 10 oOpa3oBaTenpHOU mporpamme OakamaBpa  12.03.02(02) «Onruko-
AJIEKTPOHHBIE TIPUOOPHI U KOMILIICKCHD

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTtepuana.

OCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepHayia — JIOTUYECKHU CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JEKIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
dbyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTHDKCHUH HAayYHOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITIOJIHSIET METOJ0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JiacTh 3HaHUs, €€ TpoOJEeMBbI, JaeT IEIbHOE MPEJCTaBICHUE O IAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

IInanupyeMble pe3yabTaThl IIPH OCBOSHUHU 00YYAIONIMMUCS JIEKIIMOHHOI0 MaTepuaia.

— TIOJIy4YEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEEIISICTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTEeIeM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM padOTHI;

— TMOJIydYeHUE 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha ONFKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOrO0 Marepuajga MpU TPOBEACHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIINHE.

CTDVKTVDa OpeaAOCTaBJIACHUS JICKIIMOHHOI'O Marcpuajia.

Beryruienne — yacTh JIEKIIMH, LEJIb KOTOPOH - 3aMHTEPECOBATh M HACTPOUTD ayTUTOPHUIO Ha
BOCIIpHSATHE Y4eOHOro marepuana. B ero coctaB BXOIAT: (QOPMYJIHMPOBKA TEMbI JIEKLHH,
XapaKTEpUCTHKa ee — MPOo(pECCHOHATbHONW 3HAYMMOCTH, HOBU3HBI M CTENICHU W3YYEHHOCTH, LIEIH
JEKLUHU; W3JI0KEHUE IUIAHA JICKIMM, BKIIOYAIOLIETO HAUMEHOBAHMS — OCHOBHBIX BOIIPOCOB,
NOJJICKAIUX PACCMOTPEHUIO Ha JIEKIMW;  XapaKTEPUCTHKA PEKOMEHIYEMOH JMTEpaTypsl,
HEOOXOAMMOW Il OpraHu3allii CaMOCTOATENBbHOM pabOThl CTYIEHTOB; PETPOCHEKIIHS-
HallOMMHAaHHAE O BONPOCAX, PACCMOTPEHHBIX Ha— MPOLUION JIEKIHUH, CBSI3b HX C HOBBIM
MaTepuaioM, yKa3aHHE Ha €ro pojib, MECTO M 3HAUEHUE B JIaHHOM AMCLMUIIJIMHE, a TaKXe B
CUCTEME JPYIHX HayK.

OcHOBHast 4aCTh - U3JI0KEHUE COJAEPKAHUS JIEKIIUU B CTPOTOM COOTBETCTBUU C
IPEUIOKEHHBIM IUIAHOM. BKIIIOWaeT packpelBalOIIMKM TEMy JIEKIMH KOHLENTYaJbHBIA U
(dakTHUECKUI MaTepHual, €ro aHaliu3 M OLEHKY, pa3JIMYHble CIIOCOOBI apryMeHTallud U
JI0Ka3aTeNbCTBA BBIABUTAEMBIX TEOPETHUYECKHUX TOJIOKEHUM.



3akiroueHre - TMOJBEACHHME O0Omero wurora Jeknuu, o000IeHne Mmarepuana,
(dbopMyJIMpPOBKa BEIBOOB 10 TEME JICKIIUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jlis Hajuiekamero OCBOCHHSI Kypca XWMHUHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsSTHBIC
CpEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpellaBaTh CTyJIEeHTaM WH(GOPMAIIUIO O BEHISCTBAX,
00BeKTax W CymecTBe (PU3MYECKHMX U XUMHUYECKUX TpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJICTTM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIbI M IUIAKAThl ¢ SHEPreTHYCCKUMH JHAarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aTopaMu U 6e3 HUX U T.1.

OcyIecTBICHHEe KOHTPOJIS 3a BEJICHHUEM CTYJACHTaMH KOHCIIEKTa— JICKIIUH; OKa3aHhe
CTyJICHTaM IOMOIIY B BEICHWUW 3alUCH JIEKIWU — (AKIEHTHPOBAHUE H3JIOKEHHUS MarepHualia
JICKIIMHU, BBIJEICHHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HauOojee BaKHOU HWHQOpMAIuW,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUsS MJIsg OOYYaIOIMIUXCS IO BBITOJHEHHUIO J1A0OPATOPHBIX
pabot
B xome BwImoaHEHUS JTa0OpPATOPHBIX PabOT OO0yYaroOmUKCS AOKEH YIIyOWTh W 3aKpENuTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHU C KBaTU(UKAIMOHHOW XapakTEPUCTUKON oOydaromerocs. BeimosHeHne
71a00paTOPHBIX PadOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHUECKOM, PacUueTHO-aHAIUTUIECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4arOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTeYnBaOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYSCKUX 3HAHHM, MOJIYYEHHBIX Ha
JCKIUSAX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

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

3ajiaHue ¥ TpebOoBaHUA K IPOBEJICHUIO Ja00paTOPHBIX paboT

3amanue ¥ TpeOOBaHUS K BBINOJHEHUIO J1a00OpaTOPHBIX pabOT MPUBEIEHBI B METOJUYECKHX
YKa3aHMAX.

- XuMmus : XuMUYeCKHe peakliiy, BbI3bIBAIOIINE AIEKTPUUECKUI TOK, JJIEKTPOIHbIE
MOTEHINANBI U SJIEKTPOJIBHKYIINE CHIIBI : [ DNEKTPOHHBIN pECypc| : METOAMYECKHE YKa3aHUA K
BBITIOJIHEHHIO JTabopatopHoii padoTsl / C.-IleTepO. roc. yH-T a3pOoKOCM. TPHUOOPOCTPOCHUS |
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekctoBsle aaH. - CII6. : M3a-Bo ['YAIL,
2015.-19c.

- Xumust. TernoBoit 3¢ ekt (3HTANBINSA) XUMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITTOJIHEHHIO JtabopatopHoit pabotsl / C.-Iletepb. roc. yH-
T a’pokocM. nipudopocTtpoenus ; cocT.: FO. C. Huxomnaes, T. E. KpsinoBa. - Di1ekTpoH.
texcToBbIe JaH. - CIIO. : M3a-Bo I'YAII 2015.-17 c.

- Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHHsI 110 BBIIOJIHEHUIO 1abopaTtopHoii padotsl / C.-Ilerepl. roc. yH-T
aspokocM. mpubdopoctpoenus ; coct.: T. E. KpbutoBa - DnektpoH. Tekcrosblie naH. - CI10. : U3n-
Bo ['YAII, 2021. - 19 c.



- Xumus. Koppo3us metamios : [ DNeKTpOHHBIN pecypc] : METOANYECKHUE YKA3aHUS
0 BBITMOJHEHUIO JTJabopaTopHbIX padoT / C.-IleTep0. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHUS
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - DnektpoH. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2016. - 27 c.

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

2. JlaGopaTtopHoe 000pynOBaHHE.
3. OmnwucaHue 3KCIIePUMEHTA.
4. OOpaboTKa pe3ynbTaToB

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

2. BrimonHeHnsl He00X0AUMBIE PACUETHI.

3 [TocTpoens! rpaduyeckre 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
4, CrenaHbl BEIBOJEL.

5 BrbImonHeHsl KOHTPOJIBHBIE 3a/1aHUs Ha TeMY J1a00paTOPHOM pabOTHI.

11.3. Meroauyeckue ykazaHus JUisl OOy4JarOIIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIMTOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporecce BBITTOIHEHUST CaMOCTOSITEIBHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE pabodero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMAaTH3allUU NMpUOOpeTaeMbIX 3HaHUM, 00ecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHS, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po(eCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualaMH,  HANPAaBISIIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

11.4. Metoauyeckue yKazaHUS Ui OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJISI YCTIEBaeMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromuXCsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCITUTUIAHEI.

1. 3ammTa 1a00paTOPHBIX pabOT
2. BeinosiHeHre MPOBEPOYHOM pabOThI 10 TeMe JabopaTOpHOI paboThI
3. penieHue 3a7a4 1Mo TeMe J1abopaTopHO pabOoTHI.

11.5. Metoau4ueckue yKa3zaHUs I OOy4YaIOIUXCsS MO MPOXOKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpoMexxyrouHass  aTTecTanusg  OOYYAIOIIUXCS  MPEAYCMATpPHBACT  OICHHBAHHE
HpOMe)KyTO‘IHBIX N OKOHYATCIIbHBIX peBy.HI:TaTOB O6y‘-ICHI/I$I 110 JUCIHUIIIINHEC. OHa BKJIFOYACT B
ceod:



— D9K3aMeH — ¢opMma OICHKM 3HAHHWH, MOJYyYEHHBIX OOydalomMMcs B Ipolecce
W3Yy4YEHUS BCEH MAMCITUIUIMHBI MJIM €€ YacCTH, HAaBBIKOB CAMOCTOSITEIBHON PabOThI, CIIOCOOHOCTH
OPUMEHATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a1ady. OJK3aMEH, KakK IPaBUIIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUN 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




