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AHHOTaUs

JucuumniuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 0Opa30BaHUS
— mnporpaMMy OakajaBpuaTa II0 HampaBlIeHUIO noAarotoBku/ crnernuanbHocT 11.03.03
«KoHCTpynpoBaHuE U TEXHOJIOTHS JIEKTPOHHBIX CPEACTB » HanpaBieHHOCTH «IIpoexkTnpoBanue
U TEXHOJIOTHS JJIEKTPOHHO-BBIYUCIUTEIBHBIX CPEACTBY». JluciuruimHa peanusyercs kadempoi
«Ne31».

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

OIIK-1 «Crnoco0GeH uCcnob30BaTh MOJOKEHHS, 3aKOHBI M1 METOJIbI €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEIICHUS 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

OIIK-2 «CrnocoOeH caMOCTOSITENbHO MPOBOAUTH IKCHEPUMEHTAIbHBIE UCCICIOBAaHUS U
UCIIOJIb30BaTh OCHOBHBIC MTPHUEMBI 00Pa0OTKH M MPEACTABICHUS TTOTYYSCHHBIX TaHHBIX)

Coaepxkanure AUCHUIUIMHBI OXBAaTBHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHEM
UCTOPUM XHUMHUHM, a TaKXE C OCHOBHBIMU HANpPABJICHUSIMU M TEHICHLUMSIMU Pa3BUTHUSA
COBPEMEHHOM XHMMHUHU. JTa HayKa H3y4aeT MAaTepHaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHA,
cnenupuUecKyro XUMUYEeCKylo (GopMmy IBHKEHHS MaTrepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThbIBaeTCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKOHN AeATENIbHOCTH OakamaBpa Jt000W HaNpaBlIEHHOCTH. 3HAHWE XHWMHH TI03BOJISET
chopMHUPOBAaTh COBPEMEHHOE HAaydyHOE MPEICTAaBICHUE O MAaTEpPHH, BEUIECTBE KAaK OIHOM U3
BHUJIOB JIBUKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPALICHUN XUMUYECKUX COCIMHEHUN, CBOMCTBAX
MaTepHaJIOB O XMMHUUYECKHUX IMPOIEccax B COBpeMeHHON TexHuke. [Ipu u3ydeHun Kypca XuMuu
HEOOXOMMO TIPOYHO YCBOHWTH OCHOBHBIE 3aKOHBI, OBIIAJICTh TEXHUKOW XUMHUYECKUX PACUETOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSATEIHHOTO BBIMOJTHEHHUS XHUMUYECKUX OKCHEPUMEHTOB U
0000menuss  ¢akroB. [loHmMaHWe  3aKOHOB XHMHH IIOMOXKET CTYJIEHTY B PEIICHUU
9KOJIOTHYECKUX MpoOiieM. 3HaHME Kypca  XMMHUM HEOOXOAMMO U JJI TOCIEIYIOIIEro
YCHEMIHOTO U3YYEHHUS CIEUATbHBIX JUCIUILINH.

[IpenogaBanue AUCUMIUIMHBI MpeaycMaTpUBaeT cienyromue (OpMbl OpraHU3aluu
yueOHOro mporiecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTALINH.

[IporpaMMoli JUCHUIIIUHBI MOPETYCMOTPEHBI CIEAYIOIIME BHABl KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTanus B opMe IK3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCHIHUILINHBI COCTABISAET 3 3a4eTHBIX eqUHUIIBI, 108 gacos.
SI3bIK 00yUYeHUS IO TUCIUILTUHE «PYCCKHID.



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO JUCIMUILIUHE

1.1. Ilenu npenoaaBaHusi JUCHUTUIUHBI

[lens maHHON DUCIUIUIMHBI — YCBOCHHE CTYACHTAMH TEOPETHYECKHUX OCHOB OOIIeH
XUMHUH, XHUMHH BOKHEHIIUX SJIEMEHTOB M MX HEOPTaHWYECKUX COCIWHEHUH, (HopMHUpOBaHHE
XUMHYECKOTO MBIIUIEHUS Yy CTYIEHTOB, pa3BUTHE HAaBBIKOB HCIOJIb30BaHUS CBEICHHUI O
(U3UKO-XMMHYECKUX CBOWCTBAX pA3IUYHBIX CHUCTEM [UIsl CHHTE3a COOTBETCTBYIOIIMX
COCIMHEHUH, BBIIIOJIHEHUE TEPMOAMHAMUYECKUX M KUHETHUECKHUX DPACUYETOB; MpPHOOpETeHHE
HEKOTOPOTO OTbITa 3KCIEPUMEHTAIBHBIX HUCCICIOBAHUMA I Pa3pabOTKH  HOBBIX METO/OB
CUHTE3a U MPUJAHUS MaTepHaliaM 3aJlaHHOI CTPYKTYpbl U KOMILIeKca cBOMCTB. [IpencraBienue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKUA B 0OJACTH WHHOBAIIMOHHBIX
TEXHOJIOTHI

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI OOydYalOmUNCA AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSMH WM WX YacTsMH. KoMIeTeHIIMM U MHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma)
KOMITETCHITNH

Koo u
HaMEHOBaHUE
KOMIIETEHIINHT

KO,Z[ W HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXXCHHA KOMIICTCHIIMH

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-1 Cnocoben
UCIIOJIb30BATh
MOJIO’KEHU S, 3aKOHBI
U METOJIbI
€CTECTBEHHBIX HAYyK
Y MaTeMAaTUKH TS
penieHus 3a1a4y
VHKEHEPHOU
JEeSITEIIbHOCTH

OIIK-1.3.1 3HaeT GpyHnaMeHTaIbHbIC
3aKOHBI MPUPOIbI U OCHOBHBIE (hU3HUECKUE
MaTEeMaTUYECKHE 3aKOHBI

OIIK-1.Y.1 ymeer mpuMeHATh PU3HUECKHUE
3aKOHBI 1 MATEMaTHYE€CKU METO/IbI JJIs
pelIeHus 3a/1a4 TEOPETUYECKOTO U
MPUKJIIATHOTO XapaKTepa

OIIK-1.B.1 BnageeT HaBLEIKAMU
UCIIOJIb30BAaHUSI 3HAHUN €CTECTBEHHBIX HAYK
Y MaTeMAaTUKH MPU PEUICHUH MPAKTUYECKUX
3a/1a4

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

OIIK-2 Cnocoben
CaMOCTOSITEIIBHO
MPOBOJUTH
IKCIIEPUMECHTAIILHBIC
HUCCJICOOBAHUS U
HCITOJIB30BATh
OCHOBHBEBIC HpI/IeMBI
00paboTKu 1
HpeI[CTaB.HeHI/I}I
MOJTYYCHHBIX JaHHBIX

OIIK-2.3.1 3HaeT OCHOBHEIE METOABI U
CpelCcTBa MPOBEJICHUS SKCIEPUMEHTAIbHBIX
WCCJICIOBAHMM, CHCTEMBI CTaHIAPTH3AIUN U
cepruduranm

OIIK-2.VY.2 ymeeT HaxOAUTh U KPUTUYECKH
aHaJTM3UPOBaTh UH(OPMAIIHIO,
HEOOXOIUMYIO JIJIsl PEIICHUS TTOCTaBICHHOM
3aJa4n

OIIK-2.B.1 Bnageet cmocobamu oOpabOTKH
Y TIPE/ICTABJICHUS TIOJYUCHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH PE3yIbTaTOB
U3MEPECHUMN

2. Mecro nucuumianHsl B cTpykType OI1

JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YJarOITUMUCS
IMpU U3YUCHUU CIICAYIOIIUX NUCHUIIIINH
- «Marematuka. MaTeMaTHUECKUI aHAIIN3Y,




3HaHI/I}I, HOJIY‘-IGHHBIG HpI/I I/I3Y‘-IGHI/II/I MaTepHana HaHHOﬁ JUCHUIIIMHBI, MMCIOT KakK
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOJIb30BAThCS MIPH U3YUYEHUH IPYTUX TUCIHUILIAH:
— «be3onacHOCTD KU3HEACATCIILHOCTUY,
— «Puznka»,
—  «OKOJIOTHSI».

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOMU
paboThI O AUCHMIUIMHE (M pacIpee]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucyunIunbl, 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, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** .
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUH 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pazensl, TeMbl AUCHUILTUHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0IuUIIe 3.

Tabmmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, HX TPYTOEMKOCTh

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

Ha3Banue u cogepkaHue pas3eoB U TEM
Howmep paznena .
JIEKIIMOHHBIX 3aHATUH

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

XUMHUYECKON peaKluu, OCHOBHBIE
OTpe/ICIICHUSI.




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 CBSI3b, 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, XUMHYECKOE 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.

Paznen 4.0cHoOBBI 31eKTpoXUMHUecKuX | 4 8 4

MIPOIIECCOB.

Tema 4. 1.0KHUCITUTENLHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Tema 4.2.xuMuyecKre UCTOYHUKH 1 4 2
ANEKTPUYECKOTO TOKA. ['ambBaHUYECKHE

OJICMCHTBI.

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
BAXKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kimaccel XUMHYECKUX 2 2
COEAMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BaXKHBIX DJIEMEHTOB U UX COEIUHEHUN.

Tema 5.2. XumMuueckas
uneHTudukanus. Metoabt

XUMHUYECKOT0 UCCIEIOBAaHUS U aHaIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Uroro B cemectpe:

34 17 21

Uroro:

34 0 17 0 21

IIpaxTueckas

00ydJarouuMucs  ONpeaeSICHHBIX

MOATOTOBKA 3aKJIIOYAETCs B  HEMOCPEACTBEHHOM  BBIMOJTHEHHUH
TPYIOBBIX  (PYHKIIMWA,  CBS3aHHBIX ¢  Oy;ymiei

npodeCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/IiesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIe 4.
Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copepxanue pa3einoB U TeM JEKIIMOHHBIX 3aHATUN

Pazgen 1

BBenenue B Xxumuio.

Tema 1.1.

[TonsiTHE BelIeCTBa U XUMUYECKOW PEaKIMU, OCHOBHBIC TIOHATHS H
OTIpEICIICHUSI.

Tema 1.2.

Crexuomerpuueckue 3akoHbl. DyHAaMEHTaNbHbIE TOHATUS 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 KOJIMYEeCTBAa  BEIIECTBA, 3aKOH
3KBHBAJICHTOB. Pacuétr M’ (MOJApHBIX MacC IKBHBAJICHTOB) JJIs
MPOCTBIX BELIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coner. dakrop
SKBHUBAJIEHTHOCTH.

Pazgen 2:

CtpoeHue BelecTna.




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 2.1.

OcHOBHBIE  CBElEHHUA O CTpoeHMM aroMoB; KBaHTOBO-
MexaHudeckas Mojenb aroma. OpOuTaib, KBaHTOBBIE YHUCIA,
ypaBHeHue Illpénunrepa, ypasHenue J[le-bpoins, ypaBHeHue
[Tnanka, MPUHIIATT HeonpenenéHHocTu [ eifzenOepra.
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, HSHEPTUUM HOHM3ALUU U
CPOJCTBA K 3JIEKTPOHY, AJICKTPOOTPHUIATEIHLHOCTB).

Tema 2.3.

XuMu4deckasi CBsI3b, BUABl XUMHUUYECKOU CBsI3H. B030yxnénHoe u
HOpMAaJIbHOE COCTOSIHME aroMa. [uOpuau3anus 3JIEKTPOHHBIX
o6makoB. CriocoObl MepeKphIBaHMS FICKTPOHHBIX 00JIAKOB, CUTMa-
HU-AENbTa-IEPEKPHIBAHU. IIpocTpaHcTBeHHAs CTpYKTypa
MOJICKYIL.

Tema 2.4.

Metoa BaleHTHBIX CBsi3eHd, crmoco® oOpa3oBaHMsS 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, BOJAOPOJHAs CBA3b, cUibl BaH-nep-Baanbca. KommniekcHbie
coequHeHUs. Pob KOMIUIEKCHBIX COEIMHEHUH B IPUPOJE H
TexHuke. Teopus kpucraminyeckoro mnoiisi. KoHIeHcupoBaHHOE
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.
XUMHAYECKHUH 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 XMMHYECKON peakuuu OT KoHIeHTpauuu. KoHcraHTa
CKOPOCTH (PU3UYECKUI CMBICIL.

Tema 3.4

DHeprusi akTUBAllMM, ypaBHEHHE AppeHuyca, mpaBuio Bant-
lodda, xaTanmuzaTopsl U KaTaIUTHUYECKHE CUCTeMbl. OCHOBHOM
IIOCTYJIAT XHMHYECKOM KHHETHKHM, 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 DJIEKTPOJIMTHI,
HOHHBIC PABHOBCCHA B BOIAHBIX pacCTBOpax, MIPOU3BCACHUC
pPacTBOPUMOCTH




Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus, BOJHBIC PAaCTBOPEL
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 kodhHuiueHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pC€aKkuuu, SHCKTPOHHBII\/'I
6anch, MOHHpHBIG MAcCChl 3KBHUBAJICHTOB  OKUCIUTCIIA H
BOCCTaAaHOBUTCIIA.

Tema 4.2.

XUMHUYECKHME 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 KHCIOPOJHOW U BOAOPOAHON nenossipuzanueii. CrocoObt
3alUTBl  OT KOPPO3UM — XUMHYECKHE, DIECKTPOXUMHUYECKHE
(MeTamMyecKkue- KaToAHbIe, aHOJHBbIE MOKPBITHS). JlerupoBaHue
METaJIJIOB.

Paznen 5.

CsoiicTBa MMPOMBIINIJICHHO BaXHbIX J3JICMCHTOB U UX COCIUHECHUIA.
IMOJIYUYCHHNEC MCTAJIJIOB. MeramndecKkne CIIaBbl B KOMITIO3HTEL.

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, XKUIKOoEe, ra3oBOE), CMa304YHbIE MaTEpHallbl, MOTOPHBIE
Maca.

Tema 5.2.

Xumnueckas UACHTU(DUKAIHSL. Meronst XUMHYECKOIO
UCCIICIOBAHMsI M aHalIM3a BEIIECTB W HMX IPEBPALICHUM.
KayecTBeHHBIE M KOJMMUYECTBEHHBIN aHanu3.(I'paBUMeTpUYecKHid,

TUTPUMETPUUECKUIA, KOMIIJIEKCOHOMETPUYECKUN METO/IbI
aHaJm3a).
4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
Tembl MpakTHYECKUX 3aHATUH U UX TPYJOEMKOCTh IIPUBEICHEI B TA0IHIIE 5.
Tabmmma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJT0EMKOCTh
N3 Hux Ne
No | Tembl npaktrueckux | ®@opMbl NpakTUYECKUX | TpPyIOEMKOCTh, |IPAKTHYECKOM [pa3ieia
/o 3aHATHI 3aHATAN (gac) MOJATOTOBKH, | JUCIIUII
(dac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

Bcero




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

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

ns
HUX No
Tpynoemx MPaKT | pas3ze
Ne NYECK na
n HaumenoBanne mabopatopHbIX padboT OCTbh, oif -
(uac) HOJIro i
TOBKH | JIMHBI
, (dac)
Cemectp 1
1 CrexuomeTpuyeckre 3aKoHbl. DyHAaMEHTAIbHBIE
MOHATHSI W 3aKOHBI XUMHUHU. CHocOOBI OMpeleNeHUs 5 1
KOJIMYECTBA BEIIECTRA.
2 Omnpenenenune M’ s3kBHUBalIeHTa MeTasUIa 3 1
3 Ompenenenne  TermmoBoro  3¢dexkra  peakiuu 4 3
HEUTpann3aIum.
4 W3mepenue u pacyeT OSJIEKTPOJIHBIX MOTEHIIUAJIOB 4 4
MetauioB U DJIC raibBaHUYECKUX IJIEMEHTOB.
5) XuMuyeckass UM DJIEKTPOXUMHUYECKass  KOppo3us,
HccnenoBanue KOppO3MHM METAIUIOB U OIPEAEIICHUE 4 4
WHTUOMTOPHOTO Y (eKTa.
Bcero: 17

4.5. KypcoBoe mpoeKTUpOoBaHKEe/ BHIIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuue 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
N3ydenne TeopeTHIecKoro Marepuana
10 10
nucturuHbl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 1 1
[TonroroBka K TEKyIIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKYVY)
Jomamruaee 3aganue (/13) 4 4
[ToaroroBka K MpOMEKYTOUHOM 4 4
arrectanuu (I1A)
Bcero: 21 21

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS

JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B
ma. 7-11.



6. IlepeueHb meyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepeuyeHpb neyaTHBIX U SJICKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.

Ta6mmia 8— IlepeueHb nevaTHBIX U AJICKTPOHHBIX YICOHBIX U3JTaHUN

KonuuectBo
9K3EMILISPOB B
WIndp/ 61/16J11/10Tpel<e
URL bubnuorpaduyeckas ccpiika
anpec (xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
https:// I'muuka, H. JI. O6mas xumust B 2 T : y4eOHUK 711 aKaJIEMUYECKOTO
urait r'u / OakamaBpuata / H. JI. ['munka ; mon penakuueii B. A. ITonkosa,
bco dle /3 A. B. babkoBa. — 19-¢ u3n., nepepad. u qon. — Mocksa :
88933 WznarensctBo FOpaiit, 2016. — 729 ¢. — (bakanaBp. AxageMuuecKuii
kypc). — ISBN 978-5-9916-6445-5.
https:// OO0mas 1 HeopraHudeckasi XuMus. 3aJJaYHMK : yaeOHoe mocodue s
urai t.llu / akamemuueckoro 6akamaspuara / C. C. baOkuna [u np.] ; mox
beode/d penakiueii C. C. babkunoit, JI. JI. Tomunoit. — Mockga :
32806 WznarensctBo IOpaiit, 2019. — 464 ¢. — (bakanaBp. AkageMUYECKUN
kypc). — ISBN 978-5-534-01498-3.
OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLECCHI : [ DINEKTPOHHBIN
pecypc] : yuebHoe mocodue / T. E. Kpwutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUS. - DIICKTPOH.
tekcToBble naH. - Cankt-IlerepOypr : U3n-so 'YAII, 2019. - 77 c.
Xumust. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI, CTPOCHUE BEIIIECTBA,
TEPMOJUHAMIKA, KHHETUKA, PACTBOPHI, AIEKTPOXUMUS:
[DnexTponnsiit pecypce] : yuebnoe mocooue / T. E. Kpsutosa, T. 1.
®omuuena ; C.-Ilerepd. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUS. -
DnekTpoH. TeKcToBbIe 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| : y4eOHO-METOANIECKOEe
nocobue / T. E. Kpbutona ; C.-Ilerep0. roc. yH-T a3pOKOCM.
MPUOOPOCTPOEHUS. - DIEKTPOH. TeKCTOBBIE naH. - CII6. : M3a-BO
I'VAIL 2016. - 98 c.
JlaGopaTopHble U CEMUHAPCKUE 3aHATHS 110 OOIIEH 1 HEOPTaHUIECKOM
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 nocooue / M. 1.
k.com/ | I'enbpmamn, B. IT. FOctpaTtoB. — 2-¢ u3z., crep. — Cankr-IletepOypr :
book/4 | Jlanw, 2009. — 528 ¢. — ISBN 978-5-8114-0730-9.
032
54 B55 OcHoBbI 00111el XMMUH : yuebHoe nocodbue / B. U. Endumos. - 2-¢ 20

u3n. - M. : UHOPA-M, 2017. - 256 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB

H(}OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»




TCHCKOMMYHHKaHHOHHOﬁ CETH

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

Ilepeuenn

npuBeseH B Tadmuie 9.

Tabmmma 9 -

TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

pecypcoB
HEOOXOIUMBIX [UISI OCBOEHHUS AUCIUAIIINHBI

UH(POPMALMOHHO-

[lepeueHp 3NEKTPOHHBIX 00pa30BATENbHBIX pPECYpcoB HHGOPMAIMOHHO-

URL agpec

HaunmenoBanue

http://www.xumuk.ru/

Calit 0 XuMHuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTeNbHBIHI

CalT JJIs1 CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypcesl

OMOIMOTEKH

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUs, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa30BaTeNbLHOTO MpoIiecca MO TUCITUTUIUHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tabmauiie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /1

HaunmenoBaunue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPOoIlecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

CUCTCM,UCITIOJIB3YyCMbIX

pu

Ne /i1

HaunmenoBaunue

He npenycmotpeno

00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabumiel 2.

9. MarepuanbHO-TeXHUUYECKast O0a3za

CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

IS

OCYLIECTBIICHUS

Howmep aynutopuun

UCTIOJIb30BAaHUEM J€MOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX
CTEH/IOB M YCTAHOBOK JUIs ONIPEAETICHHUS SKBUBAIICHTA METAJLIA,
U3MEPEHUS SJCKTPOIHBIX MOTEHIUAIOB, CKOPOCTH KOPPO3UHU-
METAJJIOB - MHJUTUBOJIBTMETPHI; AaHATUTHYECKHE U IICKTPOHHBIC
BECHI; JIabopaTtopHble pH-MeTpsl, HEeHTpU(DYTH 1 KaJTOPUMETD.

11\/&;1 HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOMMOCTH )
1 | JIexuuoHHas ayIuTOpUs C UCTIOIb30BAaHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acremno,15)
Tabmui u cxeMm, [lepuoanyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
J.M1.MenneneeBa, 00pa3ioB MHHEPAIOB, MOJIEIICH
IPOCTPAHCTBEHHBIX PELIETOK.
2 | Cennanu3upoBaHHAs XUMHUYECKas TaOOpaTOpHsi C 33-02, 33-04

(Tactenno,15)



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

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnmcok BOIpoCOB K SK3aMEHY;
3agaun

10.2. B xauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalonMMHCA NPUMEHSAETCsl 5-0ajulbHas MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITIETCHIINM, KOTOpas puBeneHa B Tabiuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

Xapaktepuctrka chopMUPOBAHHBIX KOMIIETEHITI
5-0aipHas mIKaia PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JOTIONHHUTEIHHOW JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYCCKOMN
NeSITeIbHOCTHIO HAITPABIICHHS,

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMUS;

— cBOOOIHO BJIAJICET CHCTEMOH CTICIIMAIM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

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

— apryMeHTHPYET Hay4YHBIE IT0JIOKECHNUS,

— JleJIaeT BBIBOIBI U 000OIIEHNUS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«GAUTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayYHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJa/Iee€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHLHOY
«GAuTEHO

— o0yyJaromuiics He YCBOWJ 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

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

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIO0XKCHUS;

— He (OpPMYIUPYET BEIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.




Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHsl B Taduie 15.
Tabmuna 15 — Borpocs! (3agaun) 11 9K3aMeHa

Kon
Ne i/t [Tepedyens BompocoB (3a1av) 11 IK3aMeHa HHKATOPA
1. KBaHTOBO-MeXaHUYECKasi MOJEJIb CTPOCHUS aTOMA. OIIK-1.3.1
2. Atom. [lpunuun Heonpenenennoctu I eitzendepra. Ypasuenue [le OIIK-1.V.1
bpoitns. BomnoBas GyHKIus. OIIK-1.B.1
3. Vpasuenue lpeaunrepa. KBantosie uncna. [Ipuniun 3anpera OIIK-1.B.1
[Taynu. IlpaBuno Xynna, KneukoBckoro OIIK-1.V.1
4, ITepuonnueckas cucrema [[.11. Menneneena OIIK-1.V.1
S. [leprogYHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB: PauyC aTOMOB U OIIK-1.3.1
MOHOB, YHEPTHH HOHU3AIUH, CPOJICTBO K 3JIEKTPOHY,
AIIEKTPOOTPHUIIATETLHOCTh, OKUCIUTEIFHO-BOCCTAHOBUTEIIbHAS
criocoOHocTh. CBs3p I1.C. co cTpoeHunem aroma.
6. OCHOBHbIE TUITBI XUMUYECKOH cBs3U. KoBaneHTHas CBsI3b OIIK-1.3.1
7. Teopus rubpuan3anuu u reoMeTpust Mosieky. [lomsipHocTs 1 OIIK-1.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJICKYJI
8. MexxMoJIeKyIJIsipHbIe B3auMOeHCcTBUA. BoopoaHas CBsI3b. OIIK-1.3.1
9. XuMHYecKasi TEpMOIMHAMUKa OIIK-2.B.1
10. XuMuyeckasi KUHETUKa. XMMHUYECKOE PaBHOBECHE. OIIK-2.3.1
OIIK-1.B.1
OIIK-1.VY.1
11. PactBopsl. CriocoOBI BBIpaXEHHUsI KOHIICHTPAIIUHA PACTBOPOB. OIIK-1.3.1
CaoiicTBa pacTBOpOB OIIK-1.B.1
OIlIK-1.V.1
12. HucnepcHble cucteMsl. [I0BepXHOCTHBIE SIBICHUS OIIK-2.3.1
OIIK-1.B.1
OIlK-1.3.1
13. PacTBOpPBI 37IEKTPOJUTOB. DNEKTPOITUTAYECKAS TUCCOLHAIUS OIIK-1.3.1
14. Juccounanus Boasl. Jlucconnanusi KUCIOT U OCHOBaAHUU. OIIK-2.3.1
Bonopoansiii mokaszaremnb OIIK-1.B.1
OIlK-1.3.1
15. [TpousBenenue pactBopuMocT. NOHHO-OOMEHHBIE peaKIuu. OIIK-1.VY.1
I'upponus conei. OIIK-1.3.1
16. OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHI OIIK-1.¥.1
OIlK-1.3.1
17. [TonsTHe «31eKTPOAHBIN NOTEHLIUAD. DIEKTPOXUMUYECKUE OIIK-2.3.1
MPONECCHI. DIEKTPOJINU3 PACIIaBOB U PaCTBOPOB OIIK-1.B.1
OIlK-1.3.1
18. O6mume cBoiicTBa MetauioB. Kopposust metamioB. Merons! 3amutel | OITK-2.3.1
OT KOPPO3UHU OIIK-1.B.1
OIIK-1.3.1
OIIK-1.VY.1
19. KoHcTpykimonusie Metaiibl. AmomuHuE. Xpowm. XKeneso. OIIK-2.3.1
OIIK-1.B.1
OIIK-1.3.1
OIIK-1.VY.1
20. [Tommepsr. OIIK-1.VY.1
OIlK-1.3.1
21. Xumudeckast uaeHTU(OUKAIUS, aHATN3 BEIIeCTBA OIIK-1.Y.1

OIIK-1.3.1




OIIK-2.B.1

Bompocsr (3amaun) nis 3avera / aud . 3adera npeacrarieHsl B Tadnwuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Kon

Ne i/t Ilepeuens Bompocos (3amay) st 3adera / nudd. 3adera
p p (3ana4) A Aupd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJIHEHUSI KYPCOBOM paboThI

No 1/ [IpumepHSIii nepedeHp TeM ATl KypCOBOTO MPOEKTHPOBAHNS/BBIITOTHEHHS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bonpockl s mpoBeneHUS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS
npeICTaBIeHbI B Ta0nwmie 18.
Ta6mmia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB IS TECTOB
MHIMKATOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

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

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

Llenpl0 AMCUMIUIMHBL SIBJISIETCS — TMOJNyYeHHE CTYIACHTAaMH HEOOXOAMMBIX 3HAHM,
YMEHUH W HAaBBIKOB B OOJIACTH XMMHH, YTO ITO3BOJHUT UM YCIICIIHO PEIIaTh TEOPETUYECKHUE H
NpaKTUYEeCKHe 3aJa4d B 00JacTH MCCIIEOBAaHUS, MPOSKTUPOBAHMS, KOHCTPYHPOBAaHUS U
TEXHOJIOTUH AJIEKTPOHHBIX CPEJICTB, OTBEYAIOIIUX IIEIISIM UX (PYHKIIMOHUPOBAHUS, TPEOOBAHHSIM
HAJIe)KHOCTH, IU3aliHA, YCIOBHUAM HKCIUTyaTaI[Mi, MapKETHHTa

OOyuaroniuecs: JOJDKHBI OCBOUTH TUCIHMILIMHY Ha YPOBHE, TIO3BOJISIFOIIEM MM NMPHUMEHUTh
HAaBBIKKM B cepe MHKEHEPHOU M KOMIbIOTepHOH Tpaduku (MHDOpMalMoOHHBIE TEXHOJIOTHH),
CXEMO — M CHCTEMOTEXHHUKHU AJIEKTPOHHBIX CpeAcTB (TeXHOIOTHs MPOU3BOJACTBA JICKTPOHHBIX
CPEACTB), YIPABICHHUS KAaueCTBOM 3JIEKTPOHHBIX cpeAcTB (Du3HuecKue OCHOBBHI MHKpPO- U
HAHODJIEKTPOHUKH), JJIEKTPOTEXHUKA U AJICKTPOHUKH, MOJYYHBILIETO TOJATOTOBKY TIO
oOpa3zoBatenpHON mporpamme OakanaBpa  11.03.03 «KoucTpynpoBaHue u TEXHOJIOTHA
AJIEKTPOHHBIX CPENICTBY» HANpaBleHHOCTH «[IpOEKTHpOBaHUE W TEXHOJIOTHS DIIEKTPOHHO-
BBIYUCIUTEIBHBIX CPEICTBY




11.1. Meroauueckue ykazaHus s OOy4aloIUXCs 10 OCBOCHHIO JIEKIIMOHHOTO

Marepuana

OcHOBHOE Ha3Ha4YeHUE JIEKIIMOHHOTO Marepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIy0oOKoe W sSCHOE U3JNIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIUM B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, a B OCBOCHUU
dbyHIaMeHTalbHBIX Mpo0JeM AUCHMIUIMHBL, METOJOB HAYYHOrO IIO3HAHHWSA, HOBEHIINX
JOCTIKEHUI HaydyHOW MBICITH. B ydeOHOM mpoliecce JEeKIUsl BBIMONHIET METOIOJOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpManMoHHYI0 (GyHKUIMHU. JIEKIMs pacKpbhIBaeT MOHATHIHBINA anmmapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMUCS JICKIIMOHHOTO MaTepHana;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aWMOCBA3AaHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX ONPEEIISeTCs LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJy4YeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMO/IaBaATEIEM;

— pa3BuTHE MNpO(EecCHOHATBHO-ENOBBIX  KauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— HAy4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
dopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuaja IpU TPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 AUCLUIIINHE.

CTpyKTypa NpeaocTaBieHus JEKIIHMOHHOTO MaTepraa:

Berynenue — yacTh JI€KIHH, HEIb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayAUTOPHUIO HA
BOCTIpUsATHE y4eOHOro Mmarepuaina. B ero coctaB BXoOAsT: (OPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTepUCTHKA ee — TPOo(hecCHOHATbHOM 3HAUMMOCTH, HOBU3HBI U CTENIEHU U3y4YE€HHOCTH, LENH
JEKIHMH; U3JI0KEHHE IUIaHa JIEKIMH, BKJIIOYAIOUIEr0 HAaUMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJIEKAIIUX PACCMOTPEHUIO Ha JIEKIIMH;  XapaKTEPUCTHKA PEKOMEHIYEMOM JUTepaTyphl,
HEOOXOIUMOM ISl OpraHu3alMd CaMOCTOSTENbHOW paboThl CTYAEHTOB; PETPOCHEKIINS-
HallOMUHAHUE O BOMPOCAX, PACCMOTPEHHBIX Ha— NPOUUIONW JIEKIHUH, CBSI3b HX C HOBBIM
MaTepualoM, YKa3aHHE Ha €ro pojib, MECTO M 3HAYECHHE B JAHHOW AMCIMIUIMHE, a TAaKXE B
CUCTEME JAPYrUX HaYK.

OcCHOBHass 4acTb - H3JI0KEHHE COAEP)KAaHUS JIEKUMH B CTPOIOM COOTBETCTBHHU C
IIPEMJIOKECHHBIM IUIAHOM. BKIIIOYaeT pacKphlBarOIUKA TEeMy JIEKIMM KOHUENTYaJIbHbIN
dakTHyecKkuil Marepual, €ro aHaliu3 W OIEHKY, pa3JIn4yHble CIOCOOBl apryMeHTaluu |
JI0OKa3aTelIbCTBA BBIIBUTAEMbBIX TEOPETUUECKUX MTOJIOKEHUH.

3akmroueHue - TMOABEACHHUE 0Omero wurora JEKIUH, o0000IeHne Marepuaa,
(dbopMyITHUpOBKa BBIBOAOB 10 TEME JIEKI[UU; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jns Hajyexamero OCBOEHUSI Kypca XMMHHU HCIHOJIB3YIOTCS CIIELHUAJIbHBIE HAarJIsIHbIE
CpEICTBA, C TIOMOIIBIO KOTOPHIX MOXXHO TEpelaBaTh CTyIEeHTaM WH(GOPMAIIMI0 O BEIIECTBAX,
0o0BeKTax W CylecTBe (PU3MUECKHMX U XUMUYECKUX MpeBpalieHuid. JleMoHcTpauus OIBITOB,
MOJIETTM KPUCTAJUTMUECKUX PEIIETOK, TAOJIUII U IUIAKAThl C SHEPreTUYECKUMH JHarpaMMaMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJu3aTopaMu U 0€3 HUX | T.I.

Ocy1iecTBiI€eHHE KOHTPOJSL 3a BEACHUEM CTYACHTaMHU KOHCIIEKTa— JIEKLUH; OKa3aHue
CTyJIEHTaM IOMOIIM B BEACHUHU 3allUCHU JIEKUIUU — (AKLEHTHUPOBAHUE HW3JIOKEHUS MaTepuaia
JICKIIMHU, BBIJEJICHHUE TOJ0COM, MHTOHAIMEH, TEMIOM pedd Hambojee BakKHOM HH(popMaIu,
WCTIOJIb30BaHUE TIay3 JUISl 3aIUCH Ta0JIHUII, CXEM)

=



11.2. Meroauueckue ykazaHus Il OOy4aroIIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpPaTOpHBIX paboT oOyyaromMics OJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/JETh COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PUKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
BrimonHenue 1abopaTtopHbIX paboOT COCTOUT M3 KCIEPUMEHTANIbHO-TPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue mabopaTOpHBIX pabOT OO0ydYaromUMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeneIsieMOoi y4eOHbIM IIJJTAHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHre CIETYIOIMNX OCHOBHBIX 3aj1a4 00y4Jaroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHUS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIMUILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE W JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOTYyYEHHBIX Ha
JCKITHSIX;

— TIOJy4YeHHE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JTUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBHOHW  paboThl ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM U MPUOOPAMH.

3agadue U TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX Pa0OT

3agaHue M TpeOOBAaHUS K BBINOJHEHHIO JJAOOPAaTOPHBIX PadOT NPUBEAECHBI B METOAMYECKUX
YKa3aHMIX.

- Xumus : XUMHUYECKUE peaKIiH, BbI3bIBAIOLINE MIEKTPUUECKUI TOK, 3JIEKTPOIHBIC
MOTEHINANBI U SJIEKTPOJIBHKYIIME CHIIBI : [ DNEKTPOHHBIN PECypc] : METOAMYECKHE YKa3aHUS K
BBINIOJIHEHHIO TabopaTopHO# paboTsl / C.-IleTepd. roc. yH-T a3poKoCcM. IpUOOPOCTPOCHUS ;
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekctoBsle aaH. - CII6. : M3x-Bo ['YAIL,
2015.-19c.

— Xumus. TermnoBoi 3¢ dEKT (SHTATBITNA) XUMUYECKON peaKIuy : [ DIeKTPOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITTOJIHEHHIO JtabopaTtopHoit pabotsl / C.-Ilerepb. roc. yH-
T a’pokocM. nipudopocTpoenus ; cocT.: FO. C. Huxomnaes, T. E. KpsioBa. - DiekTpoH.
texkcToBble nad. - CII0. : U3a-Bo 'VAII 2015.-17 c.

- Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHMs TI0 BBITTOTHEHHIO JabopaTopHoit padotsr / C.-IletepO. roc. yH-T
a’pokocM. mpudbopoctpoenus ; cocT.: T. E. Kpbutoa - Dnextpos. TekctoBsie naH. - CII6. : U3na-
Bo ['VAII, 2021. - 19 c.

- Xumus. Koppos3us metamios : [ DNeKTpOoHHBIN pecypc] : METOAMYECKHUE YKA3aHUS
0 BBINOJIHEHHIO JTabopaTopHbIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS ;
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekcroBsle aaH. - CII6. : M3a-Bo 'Y AIL,
2016. - 27 c.

Crpykrypa u popma otuera o 1abopaTopHO padoTe
1. Ilenb paGoTHLI.

2. JlaGopatopHoe 000pyaOBaHUE.
3. Omnwucanue 3KCIIEpUMEHTA.
4. OO6paboTka pe3yabTaToB



OTuéT MOIDKEeH CO/IepKaTh TUTYIBHBIN JIHCT, a €r0 COIepI)KaHUe COOTBETCTBOBATH O(POPMIICHHIO,
cornacHo ['OCT 7.32-2017. (3amonHeHHBbIE TaOJHIBI C TMOJTYYEHHBIMH IKCIEPUMEHTATbHBIMU
naHHbIMM) HopmaTuBHas OOKyMeHTanusi, HeoOXomumas s odOopMIICHHs, TNpUBEICHA Ha
anexkTpoHHOM pecypce 'Y AIL: https//guap.ru/standart/doc

2. BrimonHeHbI HE0OOXOTUMBIEC PACUETHI.

3 [TocTpoens! rpaduyeckrie 3aBUCUMOCTH OT 3a/IaHHBIX MTAPAMETPOB.

4, CrenaHbl BEIBOIEBL.

5 BrImiotHEHBI KOHTPOJIBHBIC 33JIaHUS HA TEMY JJa00paTOPHOM pabOTHI.

11.3. Meronuveckue  ykazaHuss i1 OOydYalomMXCs  HO  MPOXOXKICHHIO
CaMOCTOSITEIbHON PabOThI

B xo/e BBINOJIHEHUsI CaMOCTOSATENbHOW padOThl, 0OYyUYaIOMIMKCS BBIMOJIHACT paboTy 1Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
Yy4aCTHA.

B mporecce BBITTOTHEHUST CaMOCTOSTEIBHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAaeMbIX 3HAHHI, OOECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKH ITOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;

11.4. Meroandeckue YyKa3zaHHsS JIsg OOYYAIOMUXCS TIO0 TMPOXOXKIEHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IMPEAYyCMAaTPUBAET KOHTPOJIb KayecTBa 3HAHUM
00y4aromuxcsi, OCYIIECTBISEMOIO B TEYCHHUE CEMECTpa C IeJIbI0 OLIEHUBAHMS XOJa OCBOCHHS
JUCIUTUIAHBI.

1. 3ammra nabopaTopHbIX padoT
2. BrimoaHeHNEe TPOBEPOYHOM pabOTHI IO TEME JTA00PaTOPHOU PabOTHI
3. pemienue 3a1a4 1Mo Teme JabopaTOpHOIl paboTHI.

11.5. Meroauyeckue yka3aHusl I 00yUaIOIMUXCS IO TPOXOKIACHHUIO MTPOMEKYTOTHON
aTTeCTalMU.

[IpomexyrouHas  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIIbHBIX PE3YJIbTaTOB OOyYeHHS MO AuciuiuinHe. OHa BKIIOYAET B
ce0st:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYyYalomUMCS B TIpoIlecce
W3Yy4YEHUS BCEH AMCITUIUITMHBI MJIM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIHLHON PabOThI, CIIOCOOHOCTH
NPUMEHSATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a1ady. OJK3aMEH, KaK IPaBUJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.

Cucrema OIEHOK IpH MPOBENECHUU MPOMEXKYTOUHOU AaTTECTAllUU OCYIIECTBISIETCS B
COOTBeTCTBUU ¢ TpeboBanusmMu [lomoxkeHnit «O TeKylmeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuarommxcs Mo ImporpamMMmaM BBICHIETO
obpazoBanus» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH palOoThI
crynentoB B 'Y AI».



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUILIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




