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AHHOTALINA

Jucuumnraa «XuMus» BXOJUT B 00pa3oBaTeNbHYIO MPOrpaMMy BBICIIETO 00pa30BaHUs
— mporpaMMy OakamaBpuaTa IO HampaBieHHIO moAarotoBku/ cneruansHoctd 13.03.02
«DJIEKTPOIHEPTETHKA U JJIEKTPOTEXHWKa» HampaBieHHOcTH «[{udpoBas sHEpreTmkay.
Jucuunnuna peanusyercs kapeapoit «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOUMX KOMITETCHITHIA:

OIIK-3 «CmocobeH mpUMEHSTh COOTBETCTBYIOIMK (PU3MKO-MaTeMaTHUECKUW armmapar,
METOJbl aHAIM3a U MOJEIMPOBAHMS, TEOPETHUYECKOTO M IKCIIEPUMEHTAIBHOIO MCCIIECJOBaHUs
IPH peIeHuH TPO(EeCCHOHANBHBIX 33/1aW»

CopepxaHue NUCHUIUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBS3aHHBIX C  O3HAKOMJICHUEM
UCTOPUU XUMHM, a TaKKE C OCHOBHBIMM HAlpPAaBJICHUSIMH M TEHACHUUSAMHU pPa3BUTHUS
COBPEMEHHOM XMMHMHM. OTa Hayka HU3y4aeT MaTepUalbHbIi MHp, 3aKOHbI €ro pa3BUTHS,
cnenuuYeckyro XUMHUYecKyro (opMmy IBH)KeHUs MaTepuu. B mporecce u3ydeHHs XUMHHU
BbIpa0aThIBaeTCs HAYYHBIH B3N] Ha MUpP. 3HaHUWE XUMHH HEOOXOIMMO JUIS MJIOJOTBOPHOM
TBOPUYECKOW JIeATeNIbHOCTH OakaiaBpa JI000N HalpaBlIE€HHOCTH. 3HAHWE XUMHUHU I103BOJISET
copMHpPOBaTh COBPEMEHHOE HAay4yHOE IPEACTaBICHHE O MAaTepUHU, BEIIECTBE KaK OJHOM M3
BHUJIOB JIBUKYIICHCS MaTepUM, MEXaHU3ME IPEBPALICHUN XUMUUYECKUX COCIUHEHUM, CBOMCTBAX
MaTepuajgoB O XHUMHUYECKHX Ipolleccax B COBpeMeHHOM TexHuke. [Ipu u3ydeHuun Kypca XUMHUH
HEOO0XOAMMO MPOYHO YCBOUTh OCHOBHBIE 3aKOHBI, OBJIAZICTh TEXHUKOM XMMHUYECKMX pacyeToB,
BbIpa0OTaThb HABBIKK CAMOCTOSITEIIBHOIO BBIIIOJIHEHUS XUMHUYECKUX 3KCIIEPUMEHTOB U
0000menuss  ¢akroB. I[loHMMaHwme  3aKOHOB XHMHH TIOMOXET CTYICHTY B pCIICHUHU
9KOJIOTUYECKUX TNpobieM. 3HaHME Kypca  XUMHM HEOOXOAMMO U Ul TOCJIEAYIOLIEro
YCHEIIHOTO U3YYEHUsI CHeUaIbHbIX JUCIUIIINH.

[lpenogaBanue AMCUMILUIMHBI IPEAYCMATPUBACT ClEAyOIME (OPMbI OpraHU3aLUU
y4eOHOro IMmpolecca: JEeKIUH, JJabopaTopHble padoThl, CAMOCTOSTEIbHAS paboTa 00yJaroIerocs.

IIporpaMMoOii IHCHUINIMHBI HPEIYCMOTPEHBI CIEAYIOUME BHABI KOHTPOJS: TEKyLUH
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opMe audpepeHInpOBaHHOIO 3a4eTa.
OO0muRs TPyI0EeMKOCTh OCBOSHUS TUCIUIIIIMHBI COCTABIISIET 3 3aUeTHBIX eMHULbI, 108 yacos.

S3bIK 00y4YEeHUS IO AUCITUTLIMHE «PYCCKUAM.



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

Llens maHHOW AMCHHUIUIMHBI — YCBOGHHE CTYIEHTAMU TEOPETUYECKUX OCHOB OOINEH XUMUH,
XUMUU BAOXHEHIIMX SJIEMEHTOB M MX HEOPraHMYECKUX COEAMHEHUH, (opMupoBaHue
XUMHUYECKOTO MBIIUIEHHUS Y CTYJCHTOB, Pa3BUTHE HABBIKOB MCIIOIb30BAaHUS CBEACHUN 0 (pu3HKO-
XUMUYECKHX CBOWCTBAX pAas3IMYHbIX CHUCTEM U1 CHHTE3a COOTBETCTBYIOUMX COEIUHEHUH,
BBIIIOJJHEHUE TEPMOJMHAMUYECKMX M KHHETHMUYECKHX pacderoB. [IpuoOpereHne HEeKoToporo
OMbITa HKCIIEPUMEHTAIBHBIX HCCIEIOBAHUM JUId pa3pabOTKM  HOBBIX METOJOB CHHTE3a U
OpUIAHUS MaTepuajaM 3aJaHHOM CTPYKTypbl, M KomIuiekca cBoilcTB. [IpencraBienue
BO3MOXKHOCTH CTY/I€HTaM Pa3BUTh U MPOJIEMOHCTPUPOBATH HABBIKU B 007aCTH MHHOBAIL[MOHHBIX
TEXHOJIOTU I

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BBICIIero oOpazoBanus (ganee — OIT BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3YIbTATOB OOYIEHUS MO TUCIUTIIIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesyabTatamu ocBoeHus OII BO.

B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMITETEHLIMSIMU UJIM MX YacTsiMU. KoMIeTeHIMu 1 MHAMKATOPHI UX JOCTH)KEHUS IPUBEACHBI B
Tabmume 1.

Tabauna 1 — [lepeueHb KOMIETEeHIIMI U MHIMKATOPOB MX TOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHUeE MHAMKATOpA
KOMIIETEHIIUU KOMIIETEHIINU JOCTH)KEHU S KOMIIETEHLIMH
OIIK-3 Cnocoben
IIPUMEHSITh
COOTBETCTBYHOLMMI
¢duzuko-
MaTeMaTU4eCKU OIIK-3./1.6 neMOHCTpUPYET 3HAHUSA
arnmnapart, METO/Ibl OCHOBHBIX 3aKOHOB OpraHU4eCKON U
Oo6menpodeccnoHabHBIE | aHATHM3a U HEOPTaHMYeCKON XUMHH, TPUPOIBI
KOMITETEHIIN U MOJIETUPOBAHMS, XUMHUYECKON CBS3U 3JIEMEHTOB; UCIIOIb3YET
TEOPETUYECKOTO U OCHOBHBIE METO/IbI XMMHYECKOTO
SKCIEPUMEHTAIIBHOTO | MCCIIEOBAHMS BELIECTB U COEAMHEHU I
UCCIIEIOBAHUS TPU
peleHnn
PoQeCcCHOHATBEHBIX
3a1a4

2. Mecrto qucuuIuinHb B cTpykType OI1
Jucnumiraa MokeT 0a3upoBaThCsl HA 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAIOIIMMUCS
IIPU U3YYECHUHU CIIEAYIOUMX JUCUUIIINH:
— «Duznkay
— «Maremaruka. Teopust BEpPOSITHOCTEN U MaTeMaTUUYeCKash CTaTUCTHKA
— «Marematuka. MaTeMaTHUEeCKUI aHAIIM3»

3HaHus, MOJIy4EHHBIC MTPU U3YYECHUH MaTepualia JaHHOMW U CIIUTIMHBL, HMEIOT KaK
CaMOCTOATEIBHOE 3HAUYECHUE, TAK U UCIOJIb3YIOTCS MIPHU U3YYEHHUH APYIUX AUCLHUTIINH:
— «TeopeTnyeckass MEXaHUKa»

— «IpuknagHas MexaHuKa»

— MareMaTrka. AHAIUTHYECKasi TEOMETPHS U JIMHEHHas aredpa

— «Dusuka»




3. OO0BeM U TPYIOEMKOCTh JUCITATLIMHBI
Janubie 06 oOmem o0beMe AMCHUIIMHBI, TPYIOEMKOCTH OTACIBHBIX BUIOB YueOHOU
paboTHI IO AUCHUTLINHE (M pacIpeIeICHIE 3TOH TPYJOEMKOCTH 110 CEMECTpaM) MPEACTABIICHEI B
Tadnume 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh JAMCLHMILINHBI

TpynoeMKocTs 1o
Bun yuebnoii paboThl Bcero ceMecTpam
Ne2
1 2 3
Obwan mpyooemkocmsp OuCyUnIUHLL, 3/108 3/108
3E/ (gac)
U3 Hux yacoe npakmuuecKkoi n0020MOBKU
Ayoumopuwie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:
nexauu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansatus  (113),
(gac)
naboparopHblie padotsl (JIP), (yac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxcymounon ammecmayuu: 3ader, Tindd
mudd. 3ader, sk3ameH (3auer, Judd. 3au, ) Judd. 3au.
D13 %) 3au.

£33

IIpumeuanue: KaHAMIATCKUI K3aMeH

4. CopnepkaHue TUCIUTUIAHBI
4.1. PacnpepeneHue TPyIOEMKOCTH AUCIIUIIIIMHEI IO pa3zeiiaM M BUaM 3aHSITHIMA .
Pazznenbl, TeMbI QUCHUIIIIMHBI U UX TPYIOSMKOCTh IIPUBEIICHBI B TaOIHIIE 3.

Tabnuua 3 — Pasznensl, TeMbl TUCHUILIMHBL, UX TPYI0EMKOCTh

Paznmenbl, TeMbI JUCHMILIHHBI Jlekmm | 113 (C3) JIP KII CPC
(gac) (gac) (uac) (gac) (uac)
Cemectp 2
Paznen 1: BBenenue B XuMuio 1 5 10
Temal.l.Ilorgarue BemecTBa u 1 1 3

XUMHUYECKOW PEaKIMu, OCHOBHBIE
ONPEIEIICH UL

Tema 1.2 2 4
CrexroMeTpruuecKrue 3aKOHBI.
(I)YHI[aMeHTaHBHLIC IIOHATHUA U 3aKOHBI

XHUMUH.




Tema 1.3.CriocoOsI onpeieieHus
KOJIMYECTBA BEIIECTBA, 3aKOH

3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemecTa

10

14

Tema 2.1. OCHOBHBIE CBEOCHUSI O
CTPOCHHMH aTOMOB; KBAHTOBBIC YK CIIA.

Tema 2.2. Ilepuonnueckuii 3aK0H
JI.1.MeH neneena.

Tema 2.3. XumMnudeckasi CBs3b, BUIBI
XMMHUYECKOM CBSI3H.

Tema2.4. MeTton BaJICHTHBIX CBSI3EH,
KOBaJICHTHASI CBA3b.

Tema2.5. Meton MOJIEKYJISIpHBIX
opOuTanei.

Tema2.6. HeBasleHTHBIC THITBI CBSI3CH
HOHHAs CBSI3b, METAJNINYECKAS CBSI3b,
BOJIOPOJIHAs CBsI3b, CUJIBI BaH-nep-
Baannbca.

Paznen 3:XuMuueckne CHCTEMBI.
OO6ume 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

15

17

Tema 3.1. DHepreTuka XMUMHUYECKUX
IPOLIECCOB, BHYTPEHH IS SHEPIN,
SHTANBIINS, SHTPOIIHSL.

Tema 3.2. sneprus ['u66ca,
HaIPaBJICHHOCTh XUMHUYECKUX
IIPOIIECCOB, XUMHUECKOE U (ha30BOE
paBHOBECHE.

Tema 3.3. CKOpOoCTh XUMHYECKOI
pEeaKIK ¥ METObI €€ PETYIUPOBAHUSA,

3aKOH JIEHCTBHS Macc,

Tema3.4. DHeprus akTUBaLIUU,
ypaBHeHHE AppeHnyca, IpaBuio BaHt-
l'odda, katamuzaTopsl u
KaTQINTHYECKUE CUCTEMBI.




Tema 3.5.PacTtBOpBI, IUCIIEPCHBIE
CHUCTCMBI, CIT0COOBI BBIpAKCHUSA COCTaBa
pacTBOpOB,

Tema3.6. DyekrponuTudecKas
Jucconuanysi, BOIHBIE paCTBOPEL
AJIEKTPOIUTOB, BOJIOPOAHBIN
MOKa3aTeib, PEaKiuu 0OMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHbIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOPHI SJEKTPOIUTOB, 3aKOH
pasz0aBieHust OcTBajIba, 3aKOHbI
Payms.

Paznen 4.0CHOBBI 2JIEKTPOXUMHYECKUX
IPOIIECCOB.

Tema 4. 1.0KHCIUTEIBHO-
BOCCTAHOBHUTCIILHBIC peaKI_[I/II/I

Tema 4.2.XuMHY€CKHE NCTOUYHUKU
AJIEKTPUYECKOTO TOKa. ['ambBaHUYECKHE
JJIEMEHTEI.

Tema 4.3.251eKTponu3, 3aKOHBI
Qdapajes.

Tema 4.4.Koppo3sus u 60pr0a ¢ HEeW.

Paznen 5:CBolicTBa NpOMBILUIEHHO-
BaXHBIX DJIEMEHTOB U UX COCANHEHUIN

Tema 5.1. Kimaccel XuMuueckux
COCIMHEHHU, CBOMCTBA IIPOMBIIITIEHHO
BAKHBIX 2JIEMEHTOB U UX COSAMHEHUN.

Tema 5.2. Xumuueckas

uneHTU puKanus. MeTo sl
XUMHUYECKOTO MCCIIEOBAHUS U aHAIN3a
BEILECTB U UX PEBPALICHUM.

Hroro B cemecrpe:

34

17

57

Hroro:

34

17

57




4.2. ConepkaHue pa3aeiioB U TeM JICKIIMOHHBIX 3aHATHH .
CopeprxaHue pas3eyioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B Tabnuiie 4.

Tabmuna 4 — ComepxaHue pa3iesioB M TEM JICKIIHOHHOTO ITUKIIA

Homep
pazzena

HasBanue u conepxanue pa3fesoB U TEM JICKIIMOHHBIX 3aHATUI

Pazpnen 1

BB CACHHNC B XMUMMUIO.

Tema 1.1.

TlousTHe BCIICCTBA U XUMHYCCKOM pPCaKki, OCHOBHBLIC ITIOHATUA U OIIPCACIICHU .

Tema 1.2.

Crexnomerpuyeckue 3akoHbl. DyHIaMEHTaIbHbIE MOHATHS W 3aKOHBl XUMHMU:
3aKOH COXpPaHEHHMs Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH
KpaTHbIX OTHOLIEHUH, 3aKOH OOBEMHBIX OTHOIIEHMH. 3akoH ABorajpo,
CJICICTBHUSI 3aKOHA ABOTaJpo.

Tema 1.3.

Croco0Obl onpeeieHrsl KOJIMYECTBA BEIECTBA, 3aKOH 3KBUBAJIEHTOB. Pacuér M’
(MONSIPHBIX MacC HKBUBAJICHTOB) JUISI TPOCTBIX BEIIECTB, OKCHIOB, KHCIIOT,
OCHOBaHUM, cosieil. PaKTOp IKBUBAJIEHTHOCTH.

Pasgen 2:

CtpoeHue BelecTBa.

Tema 2.1.

OCHOBHBIE CBEIEHHS O CTPOEHHHM aTOMOB; KBaHTOBO-MEXaHHWYECKas MOJEIb
atoma. OpOwuTanb, KBaHTOBBIC uncia, ypaBHeHue [lIpénunrepa, ypapuenue Jle-
Bbpoitnsa, ypaBHenue Ilnanka, npuHmun HeompenenéHHoctu ['eilizenoepra.
DneKTpoHHO-Tpaduueckue GopMyIbl.

Tema 2.2.

Ilepuognueckuii 3akon J[.M.MenneneeBa, cBsazp I1.C. co cTpoeHuem aroma.
Ilepuonsl, rpynmnel, JUaroHalbHas 3aBUCHMMOCTb. 3aKOHOMEpHBIE W3MEHEHUs
CBOMCTB 3JIEMEHTOB U coequHeHUH (3(eKTUBHBIN paanyc, SHEPTUH HOHU3ALUH
U CPOJICTBA K MIEKTPOHY, 3JIEKTPOOTPULIATEIIEHOCTD).

Tema 2.3.

Xumudeckass CBs3b, BUJBI XMMHUYECKOH CBs3U. B0o30yxaEHHOE M HOpMaJbHOE
COCTOsIHME  aroma. [ uOpuau3anus dSJIEKTPOHHBIX  oOsakoB.  CrocoOb
NECPEKPBIBAHUSA  SJICKTPOHHBIX O6J'IaKOB, curMa- Iu-ACIbTa-IICPCKPhIBAHUA.
[TpocTpaHcTBEHHAsS CTPYKTYpa MOJIEKYIL.

Tema 2.4.

Meton BaJeHTHBIX CBsi3ed, croco0 oOpa3oBaHUsS KOBAJIEHTHOM CBSI3M METOJ
Jlonniona u I'efitiepa. [loisipHOCTH CBSI3U CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

Merton MoneKynspHbIX opOutaneil. [lopsmok u sHeprus cBsizu. CBs3bIBAIOIIME
U Pa3pBIXIISIONHE OPOUTAIH.

Tema 2.6

HeBaneHTHbIE THUIIBI CBS3€H: MOHHAS CBSI3b, METAJUINYECKAs CBSA3b, BOJOPOIH ast
cBs3b, cuibl BaH-nep-Baanbca. KomniekcHbie coequHenns. Poiib KOMIUIEKCHBIX
COCIMHEHWW B TMPHUPOJAE M TEXHHUKE. Teopus KpHUCTAIMYECKOTO IIOJIS.
KoHzieHcupoBaHHOE cOCTOsIHME BellecTBa. TBepabIe BelecTBa.

Paszgen 3

Xumnueckue cucreMbl. O0mme 3aKOHOMEPHOCTH XUMHUYECKHX TTPOI]ECCOB.

Tema 3.1.

DHepreTuka XMMUYECKUX IPOLIECCOB, BHYTPEHHSI SHEPrus, TeIioBoi 3¢dpext
XAMHYECKUX peakuui, 1-u, 2-i, 3-ii 3aKOHBl TEPMOAMHAMUKH, DHTPOIUS, KAK
(GyHKUHS COCTOSIHUSL, SHTANBINS. XUMUYECKUHM MOTEHIIHAIL.

Tema 3.2.

sHeprusi ['mOOca, HaAmMpPaBICHHOCTh XHMHYECKUX IPOIECCOB, XHMHUYECKOE U
($a3zoBoe paBHOBECHE.

Tema 3.3.

CxopoCTh XUMHYECKON PEAKIIMU U METObl €€ PEryJIUPOBaHMs, 3aKOH JACHCTBUS
Macc. YpaBHeHue ['ynpOepra m Baare. MonekynapHOCTh peakiuu, MOPSIOK
peakuuu. 3aBHCHUMOCTbh CKOPOCTH XUMHUYECKON pPEaKUUH OT KOHIIEHTpALUH.
KoHcTaHnTa ckopoctu pr3UUecKuil CMBICII.

Tema 3.4

DHeprusi  akTUBAallM¥, YypaBHeHHE AppeHuyca, mpaBuio Baurt-T'odda,
KaTaJau3aTopbl U KaTAIUTHYECKHE cUcTeMbl. OCHOBHOM IOCTYNAT XUMHYECKOU
KAHETUKU, KUHETUYECKOE YypaBHeHUE. BnusHue Ttemmeparypbl Ha CKOpPOCTb
XMMUYECKON peakuuM, ypaBHeHHE AppeHuyca. MeXaHU3M NPOTEKaHUs
KaTAJIMTUYECKUX peakiuil. Xumudeckoe paBHoBecue npuHiun Jle-Illarense.

Tema 3.5

PaCTBopBI, JUCIICPCHBIC CUCTCMBI, CIIOCOOBI BBIpA’)KCHUA COCTaBa PACTBOPOB.




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIIHMOHHBIX 3aHATHH

TepMomuHaMUYecKie XapakTEpPUCTUKU Ipolecca OOpa3oBaHHUS PacTBOPOB.
CHJIBHBIE W CJIa0ble AJICKTPOJIMTHI, HOHHBIC PAaBHOBECHS B BOJHBIX PacTBOpaXx,
MIPOM3BEIEHUE PACTBOPHUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAsT  JTUCCOIHAIIHS, BOJIHBIE PACTBOPBI  AJIEKTPOIUTOB,
BOJIOPOJHBIN MOKa3aTeNb, peakiii 0OMEHa, THIPOJIN3 COTICH.

Tema 3.7

CroiictBa pa30aBICHHBIX pPACTBOPOB  HEAJIEKTPOJIUTOB, KommuratuBHbie
CBOWCTBAa  pacTBOpOB, 3akoHBl Paymsa. Kpuockonuss  DOymmockonus.
Ocmornueckoe nasienue. 3akon ['enpu. M3otonnueckuii kodpuimenT.

Pasnen 4.

OCHOBEI QJICKTPOXMMHNYCCKUX ITPOLECCOB.

Tema 4.1.

OKUCIUTEIBHO-BOCCTAHOBHUTCIBHBIC pcakuuu, 3J'IeI(Tp0HHBII71 6anch, MOJ'ISIpHLIC
MacCChl DKBUBAJICHTOB OKHUCIUTECIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XUMUYECKAE HMCTOYHUKH DJIECKTPUUECKOTO TOKA. [‘albBaHWUYECKHE 3JIEMEHTHI,
CTaHJAPTHBIE JJEKTPOJHBIE MOTCHUHANbL. JIBOWHOM JJIEKTPUYECKUU CIIOW.
VYpaHenue HepHcra. PaBHOBECHBIN. 31eKTpoaHbIM noTeHnuan. CTaHaapTHBIH
BOJIOPOJIHBIN AJIEKTPO/I.

Tema 4.3.

Onexrponus, 3akoHbl @apanes Katoguble U aHOAHBIE MPOLIECCHI PACTBOPOB U
pacIiIaBoB JIEKTPOIUTOB.

Tema 4.4

Koppo3sust u 60ps6a ¢ Hell. YpaBHEHUS KOPPO3UIHBIX IIPOIIECCOB C KUCIOPOAHOM
1 BOAOpOJHON nenosspuszanueii. CrocoObl 32Tl OT KOPPO3UU — XUMUYECKUE,
JIIEKTPOXHUMUYECKHE  (METAIMYECKue-  KAaTOAHbBIC, AaHOAHBIC MOKPBITHS).
JlerupoBaHue METAJLIOB.

Paznen 5.

CBolicTBa IMPOMBIIINICHHO BAXXHBIX 3JICMCHTOB W HUX COGI[HHGHHfl. IMOJIYYCHHC
MeTajjoB. MeTalllInYecKrue CIJIaBbl 1 KOMIO3UTHI.

Tema 5.1.

Krnaccel XuMHUYECKUX COETMHEHUI, CBOMCTBA TPOMBIIUIEHHO BaXKHBIX 3JIEMEHTOB
u ux coennHeHuii Kommosuunonusie Marepuaiibl. Kepmersl. XuMusi METAIIIIOB
(AlFe, Sn,Pb,M0) Xumus uemeramion: C,SI,S , ¢ymiepen, kapoun. Tomausa
(TBEpHoe, )KMUaAKOe, ra30BOE), CMa30UHbIE MaTepHabl, MOTOPHBIEC Maca.

Tema 5.2.

Xumuueckas uIeHTUpUKanus. MeTolbl XMMUYECKOTO HMCCIIEA0BAaHUS U aHAN3a
BEIECTB U UX IpeBpalieHuil. KaueCTBEHHBI U KOJIMYECTBEHHBIM aHaJU3.
(I'paBuMeTpuyeCKUil, TUTPUMETPUUECKUH, KOMILJIEKCOHOMETPUUYECKHIT METObI
aHajan3a).

4.3. Tlpakrnueckue (ceMUHApPCKUE) 3aHSITHUS
Tembl MPakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh IPUBEJEHBI B TaOnUIE O.

Tabnuna 5 — [lpakTryeckue 3aHATHS U UX TPYTOEMKOCTh

o/

N3 Hux Ne
Ne | Tewmpl npakrnueckux | ®opmel npakTudeckux | TpymoeMKoCTh, |IpakTH4ECKOH | paszeria
3aHATUHI 3aHATUH (gac) MOATOTOBKH, | IWCIIUIT

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

| Bceero | | |

4.4. JlabopaTtopHbl€ 3aHATUSA
Tembl 1a60paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEJICHBI B TabnuIe 6.

Tabnuua 6 — JlabopaTopHble 3aHATUS U UX TPYILOEMKOCTh

[ Mo |

HammeHnoBanue 1abopaTOpHBIX pabOT | Tpymoemxo | Mz mux | Ne




/1 CTh, (4aC) | MpaKTUYECK | pasaen
on a
MOJATOTOBK | JMCIIMII
u, (dac) JIUHBI
Cewmectp 2
1 | Crexuomerpuueckue 3akoHbl. DyHaMEHTaNbHbIE 1 0 1
HOHATUA U 3aKOHBI XUMHUHU. CIIOCOOBI OnpeaeneHus
KOJIMYECTBA BEIICCTBA.
2 | Onpenenenre M’ skBUBasICHTa METAIIA. 4 2 1
Omnpenenenue  TeroBoro  3ddexra  peakuu 4 2 3
3 | HeWTpanu3aIuu.
4 N3mepenue u pacyer 37IeKTPOJHBIX MOTEHIINAIOB 4 2 4
meTamioB ¥ D J[C ranbBaHMYECKHX 3JIEMEHTOB.
5| Xumuyeckass W DJIEKTPOXUMHUYECKAss KOpPpO3us, 4 2 4
HccnenoBanre KOppO3WHM METAIIOB U OTIpeCTiCHUE
WHTHOUTOPHOTO d(PdeKkTa
Bcero 17 8

4.5. KypcoBoe npoekTupoBaHue/ BHIMOIHEHUE KypCOBOM PabOThI
Y4eOHBIM IIaHOM HE TTPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs
Bunpl camocrositenbHONM paboThl U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0IHIE 7.

Tabnuua 7 — Buasl camocTosTenbHOM paboThl U €€ TPYI0EMKOCTh

Buz camoctosTensHON paboThI Beero, | Cemectp 2,
qac qac
1 2 3
N3ydyeHne TeopeTdeckoro mMarepuana
20 20
quciumanasl (TO)
PacuerHo-rpaduyeckue 3aganus (PI'3) 2 2
ITogroroBka K TEKymieMy KOHTPOJIEO 14 14
ycrieaemoctH (TKY)
Homanmee 3ananue (/13) 8 8
[loaroroBka K MMpOMEKYTOYHON
13 13
attecranuu (ITA)
Beero: S7 S/

5. Tlepedenn yaeOHO-METOIMUECKOTO OOECTICUEHU S
JUISL CAMOCTOSITETbHON PabOTHI O0YJaIONMXCsl IO TUCHUTLINHE (MOYITIO)
Y4uebHO-MEeTOANYECKHE MaTepHaNIbl JJIsl CAaMOCTOSITEIBHON paboThl OOydJarommXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb EYATHBIX U DJIEKTPOHHBIX YIEOHBIX HM3TaHUI
[lepeueHp nme4YaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUMN NpUBEEH B Tabnuie 8.
Tabauna 8— [lepedeHb neyaTHbBIX U AIEKTPOHHBIX YUEOHBIX M3AaHUN

KomnuectBo
[Mndp/ URL ampec bubnuorpaduyeckas ccpuika IK3EMILISIPOB B
o6ubnuoTexe




(xpome
DJIEKTPOHHBIX

SK3EMILISIPOB)

https://urait.ru/bco
de/512502

I'muaka, H. JI. OGmas xuMus B 2 T.: ydeOHUK I By30B /
H. JI. I'nunka ; nox penakuueit B. A. Ilonkosa,

A. B. babkoBa. — 20-¢ u3z., mepepad. u qon. — MocCkBa .
MznarenscTBo FOpaiit, 2023. — 353 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod
/432806

OOmas 1 HeopraHUYecKass XMMusl. 3aJa9HUK : ydeOHOE
nocobue A akagemuueckoro 6akanaspuata/ C. C.
babkuna [u ap.] ; nox pegakuueit C. C. babkunoii, JI. /1.
Tomunoi. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texct : anexkrponnsii / DbC FOpaiit
[caliT]

OKHUCIUTENLHO-BOCCTAHOBUTEIBHEIE IMPOICCCHI : [
DyeKTpoHHBIN pecypc] : yaebnoe mocodue/ T. E. Kpsuosa,
T. . ®omuuena ; C.-Iletepb. roc. yH-T a9POKOCM.
NpuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JIaH. - CaHKT-
IletepOypr : Mzn-Bo I'YAIL 2019. - 77 c.

e.lanbook.comybo
ok/172907

I'ypoB, A. A. XumMus: Teopus U IpakTuKa. MeTamisl U
craBel : yaeonuk / A. A. I'ypos, I1. B. Cautukos, XK. H.
Mennsix ; moa pegaknuend A. A. ['ypoBa. — 2-e u3j., ucrnp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumusi. OCHOBHBIE CTEXHOMETPHUYECKIE 3aKOHBI, CTPOCHHE
BEIIECTBA, TEPMOIMHAMUKA, KWHETHKA, PACTBOPHI,
AIEKTPOXUMHUSL: [DIEKTPOHHBIN pecypc] : yueOHOe mocobue /
T. E. Kpbuiosa, T. . ®omuuesa ; C.-Ilerep0. roc. yH-T
a’pOKOCM. NMPUOOPOCTPOEHUS. - DIIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : U3n-so ['YAIL 2020. - 148 c.

54 X45

Xumus : yaeOHuK 115 By30B / A. A. I'ypoB [u ap.]. - 2-¢
u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/product/
1984044

Oo0mast 1 Heopranuueckast xumust ;B 2 T. T. 1 : 3aKkoHBI 1
KOHIICIIIIUH : yueOHOe 1mocodue / moja pen. akagemuka PAH
A. 1O. lluBasze. - 2-e u3a. - Mocksa : JlabopaTopus 3HaAHHIA,
2022. - 495 c. - (YueOHUK I BBICIIEH mKOJbI). - ISBN
978-5-93208-576-9. - Tekcr : anexkrponHbIid. - URL:

54 E55

OcHoBbBI 0011IeH XUMHH : yaeOHOe mocobue/ B. U.
Endumos. - 2-euzn. - M. : THOPA-M, 2017. - 256 c.

20

https://e.lanbook.co

Xumus: yaeOHUK AJ1s BBICIIIMX Y4eOHBIX 3aBefieHui / [ A. A.
I'ypoB X465 u ap.]. - 4-eusn., ucnp. - Mocksa:

m/book/4032 W3natensctBo MI'TY um. H. D. baymana, 2017. -775,[1] c.:
ui. ISBN 978-5-7038-4728-2
7. TlepeueHb IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
UHGOPMALHOHHO- TEICKOMMYHUKAIIMOHHOM ceTn «HHTepHEeT»
ITepeueHn DIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nHMOPMAIHOHHO-
TCHGKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT», HCO6XOI[I/IMI)IX JI1 OCBOCHUA JOUCHHUITIINHBI

npuBezeH B Tadnwuie 9.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997

Tabmuma 9 — IlepedyeHb dIIEKTPOHHBIX O0pPa30BaATENBHBIX pPECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTh «MHTEpHET»

URL anpec HanmenoBanue
http/Awww. xumuk. ru/ CaiiT 0 XuUMUH1
http//Awww. hemi.nsu.ru OCHOBBI XUMUH:

o0Opa3oBaTeNbHbII

CallT 7151 CTYACHTOB
http/lib.aanet.ru/jirbis2/index.php? DNeKTpOHHbIE
option=com_content&view=article &id=28 &ltemid=393 pecypcbl

O6ubamoTexu

8. Ilepeuenb MHMOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOTPaMMHOTO OOECHEUeHHUs, HCIOIB3YEeMOr0 MpPH OCYIIECTBICHUU
00pa3oBaTENBHOIO MpoLecca 0 TUCIUIIIMHE.
[lepeueHp MCHOIB3yeMOro MPOrpaMMHOTO obecrieueHus npeacrasieH B Tabnuue 10.

Ta6mmma 10— IlepedyeHb mporpaMMHOTO OOeCTICUeHUS

Ne i/t HaumenoBanue

1 MS Office u MS Windows

8.2. IlepeueHb 1H(QOPMaIIMOHHO- CIIPAaBOYHBIX CHCTEM,UCITOTb3YEMBIX npu
OCYIIECCTBJIICHHU 00pa30BaTEIBHOIO MPOIIECcca MO JUCIUILINHE

[lepeyeHb HCHONB3YeMBIX HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTABICH B
Tabmune 11.

Tabnuua 11— Ilepeyenb nHQPOpMaIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUUYECKas 0aza
CoctaB  MaTepualbHO-TEXHUYECKOW  0a3bl, HEOOXOIUMON i  OCYIIECTBICHUS
00pa30BaTeIBLHOTO Tpollecca Mo JUCIUILINHE, MPEJCTaBIICH B Tabnuiel 2.
Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUYECKOW 0a3bl

Ne HanMeHOBaHUE COCTaBHOM 4acTH Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOAMMOCTH )
1 JlekuimoHHas ayIuTOpHUs C UCIOJIB30BaHUEM T'actemno 15
JIEMOHCTPALIMOHHBIX Ta0HI U cxeM, [lepuoauueckoit cuctemsl 32-01

xumudecknx snemeHToB [[.M.MenneneeBa, o6pas3mnon
MUHEPAIIOB, MOJIEJIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenmanv3upoBaHHAs XAMHYECKas J1ab0opaTopus ¢ l'acremo 15
HCIIOJIb30BAHUEM JIEMOHCTPAI[MOHHBIX IIJIAKaTOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTAHOBOK ISl ONpEeICHUS 33-04

SKBUBAJICHTA METAJJIa, U3MEPEHU S AJIEKTPOIHBIX ITOTEHIIUAJIOB,
CKOPOCTH KOPPO3HH- METAJUIOB - MUJIIUBOJIETMETPBI;
aHAJIMTUYECKUE U 3JICKTPOHHBIE BECHI; 1abopaTtopHbie pH-
METPBbI, HEHTPU(YTH U KaJTOPUMETP.



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

10. OmeHouHBIE CpEICTBA IS IPOBEACHUS TPOMEKYTOYHOM aTTeCTallU
10.1. CoctaB OLICHOYHBIX CpPEACTBIUIS TPOBEICHUS MPOMEXKYTOUHON aTTecTaluu
oOydaronmxcsi 1o AMCHUIIMHE TpuBeaeH B Tabnuie 13.
Ta6muma 13 — CocTaB OIIEHOYHBIX CPEACTB JUISI MPOBEICHHS TPOMEKYTOYHOM aTTeCTAIlNU

Bung HpOMC)KYTOQHOfI aTTeCTallun HCpC‘-ICHB OIICHOYHBLIX CPCACTB

JuddepeHuinpoBanHbIN 3a4ET Cnucok BOIpPOCOB;
Tectrr;

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIIMI 00yJaronmMuUcs NpUMEHseTcsl S-OamibHasl IKala OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHILIMH, KOTOpasi npuBejeHa B Tabnuie 14. B TedeHune cemecTpa MOXKET MCIIOJIb30BATHCS
100-6annpHass  mKaJia ~ MOIYJIBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHHUBEPCHTETa, IMpaBUJIa
UCIIOJIb30BAHMS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITHI

OUeHia KOMIETeHIH Xapakrepuctika C(OPMHUPOBAHHBIX KOMITETEHITHI
S-OauTbHas 1K
— oOydJaronmiicss TITyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIM
MaTepuan;
— YBEPEHHO, JJOTUYHO, MMOCIEIOBATEIIEHO ¥ TPAMOTHO €T0 M3/1araer;
— ONMHPASACh HA 3HAHUS OCHOBHOW WM JOMOJHUTENBHOW JIUTEPaTYPHI,
<gra$$) TECHO MPUBS3BIBACT YCBOSCHHBIC HAYYHBIC TTOJIOKECHHS C TPAKTUYECKON
JESTeTbHOCTHIO HAIIPABJICHMUS;
— yMeJi0 000CHOBBIBACT M APTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH;
— enaeT BBIBOALI U 00OOIIEHUS;
— CcBOOO/IHO BIIAJICET CUCTEMOM CIEUaTN3UPOBAHHBIX TOHSITHM.
— 00y4aroNMiicsi TBEpAO YCBOUI MPOrPaMMHBIA MaTepuai, [PaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
TUTEPATYPHL;
&OpOIIION — HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; }
GATTCHOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JEATCIHHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIeJIaeT BRIBOJBI M 00OOIEHHS;
— BIIQJICET CHCTEMOM CHeIMaIn3uPOBAHHbIX MOHITUM.
— 00y4JaroNMiicsi YCBOUI TOJBKO OCHOBHOM MPOTPAaMMHBIA MaTepual,
[0 CYIIECTBY M3JaraeT €ro, Omupasich Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPATYPHIL;
— JIOMYCKaeT HECYIIECTBEHHBIC OIMOKM U HETOYHOCTH;
«yTIOBJIETBOPUTETHHOY .
GTICHOY — UCIBITHIBACT 3aTPYAHCHUS B TPAKTUYECKOM MPUMEHCHHH 3HAHUU
HaIpaBJIECHUS;
— cJ1abo apryMEHTHUPYET HaydHbIE MOJOKEHUS;
— 3aTpyaHseTcs B GOpMYITHPOBAHUH BBIBOJOB U 000OILCHUI];
— YaCTUYHO BJIAJICET CHCTEMOM CIIeNHATM3UPOBAHHBIX TOHSATHH.
— oOyyaronmiics HE YCBOMJ 3HAUUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuania;
— JIONyCKaeT  CYIICCTBCHHBIC  OMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIBHOY )
paccMOTPEHHH TPOOJIEM B KOHKPETHOM HAIPaBIICHUH;
(HC SATTCHO? — UCHBITHIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHUN 3HAHUI;
— HE MOXET apryMEHTHUPOBATh HAyYHbIE TOJIOKEHHUS,;
— He GopMynHUpYyeT BHIBOAOB U 000OICHHUI.

10.3. TunoBbIe KOHTPOJIBHBIE 3aJAHHS UK HHBIE MaTEPHUATIBI.
Bomnpocs! (3agaun) 1s SK3aMeHa npeacTaBieHbl B Tadnuie 15.

Tabnuna 15 — Borpocs! (3agaun) 11t SK3aMeHa




Ne ni/mm [lepeyens BompocoB (3aaa4) Ui IK3aMeHa

Kon
WHJIMKaTOpa

Y4eOHBIM IJIAaHOM HE MPETYCMOTPEHO

Bomnpocsr (3amaun) s 3aueta / audip. 3auera mpencTaBieHbl B Ta0muie 16.

Tabmuma 16 — Borpock! (3amaun) mist 3adeta / mudd. 3adera

No i/t

[lepedyens BompocoB (3a1au) st 3aueta / mudd. 3agera

Kon
WHIUKATOpa

1.

KBaHTOBO-MexaHHUYECKast MOJIETb CTPOEHHUS aTOMa.

CdopmynupyiiTe 0OCHOBHBIE ITOJIOKEHUS KBAHTOBOW MEXaHUKH :
1.KBanTOBas sHEprus

a. KopnyckynsipHO-BOJIHOBOM Ayalu3M, JaTh MOHSITHUE, ONIPEICICHUE

0. YpaBuenue Jle-bpoiins, nath mOHATHE, ONPEACTICHUE

2. [MpuHtun HeonpeneaeHHOCTH [ eif3enOepra, MaTeMaTHdecKas

3anuch MpUHIIKIA HeonpeaeneHHocTH ['elizenbepra, (usnyeckuii

CMBICI .

OIIK-3.71.6

Atom. CdopmynupyiTe onpeaesieHue MOHATHS «aToM». ATOMHOE
SIIPO, TIOHSATUE, OMpPENeJIeHUEe, COCTaB aTOMHBIX siiep. 3aKOHBI
ABUKCHUA MUKPOYACTULL, BOJTHOBAsA q)yHKHI/ISI, JaTb OMPECACIICHUEC U
MOHATHE BOJIHOBOU (DyHKIIHUH.

OIIK-3.71.6

VYpasuenue lllpenunrepa ans atoma Bogopoaa. Cdopmynupyiite
TOHSTHE BOTHOBOM pyHKiMH, KBanTOBBIEC ymca. JlaiiTe
onpeneneHrue KBaHTOBBIM unciaM, UX GU3NUECKUN CMBICT.
[lpuBenuTe mpHUMEpPHI 3aMIOJIHEHUS aTOMHBIX OpOuTanei
AJeKTpoHaMHu , naite noHstusa [Ipunnuny 3anpera [laynu, [IpaBuiny
Xynpaa, npasuity KiieukoBckoro.

OIIK-3./.6

[lepuoauueckas cucrema JI.11. Menneneea. Copmynupyiite
noustue [lepuoguueckoit cucremsl 35ieMeHTOB. ChopMynupyiite
[lepuonuueckuit 3akoH MeHzeneeBa, U JaTe COBPEMEHHYIO
dopmyupoBky. Jlalite onpenenenue rpymnibl, mepuoaa B [1C.

OTIK-3.71.6

IleprnogMYHOCTh U3MEHEHUS CBOWCTB 3JIEMEHTOB, CPOPMYIUPYHTE U
JaiiTe onpeseNeHNe TAKUM OHATHAM, KaK paJnyc aTOMOB M MOHOB,
SHEPruu WMOHU3ALNHU, CPOACTBO K JJIEKTPOHY,
AJIEKTPOOTPULIATEIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTENIBHAS
ciocoOHOCTh. [IpuBeauTe MprUMepsl 1 OOBICHUTE 3aKOHOMEPHOTO
V3MEHEHUs CBOMCTB 110 MEPUOJLy U IO Ipymnie.

OIIK-3.]1.6

Xumuueckas cBs3b, CHOPMYIUPYHTE MOHATHE XMMHUYECKOH CBSI3U.
HazoBute ocHoBHbIe xapakrepuctuku X.C. KBaHTOoBO-
MEXaHUYECKUE IIPEICTABICHUS O IPUPOJE XUMUUECKOU CBSI3H,
teopust ['efitinepa u JlonaoHa, naiite noHstue oOpa3oBaHUs
JBYXaTOMHOM MoJjekyabl. ChopMyaupyiTe MOHITHE METO/IA
BAJICHTHBIX cBs3el, ykaxute tunsl XC. [IpuBenure npumepsl.
KoBasieHTHas CBSI3b, AATh ONpEAEICHUE, TPUBECTH IPUMEPBI.

OIIK-3./.6

ChopmynupyiTe MOHATHE XUMUYECKOHN CBSI3H.
HeBaneHTHBIE THUIIBI CBSI3M: METAJUITMYECKas, JalTe onpeeneHue
TaKOM CBSI3M U OOBSICHUTE MEXaHU3M O0pa30BaHUS .

OIIK-3.71.6

ChopmynupyiiTe MOHATHE THOPUIU3AIIUNA aTOMHBIX OpOUTAJIEH.
[lepeuncnure Buabl rubpuauzanuii. Jlaite onpeneneHue NOHITUS O
MOJISIPHOCTH MOJIEKyN. lIpuBenuTe mpuMepsl NOJISIPHOM U
HEIOJISIPHON MOJIEKYJIBI.

OIIK-3.71.6

ChopmynmupyiiTe moHsTHE XUMHUYECKOH TepMoauHaMmuku. Jlaiite
oIpeJiesieHr e MOJTHOM YHEPTUH CUCTEMBI, €€ (pU3ndeckuil cMBbICH,

OTIK-3.71.6




chOpMYIIUPYHTE TEPBBIN 3aKOH TEPMOJTUHAMUKH.

10

ChopmynupyiiTe moHsITHE XUMHYECKOW TepMoauHamuku. Jlaiite
OTIpe/ieNIEHNE CBSI3aHHON 3HEPIUM CUCTEMBI, €€ (M3UUECKUN CMBICI,
chopMynupyiiTe BTOPON 3aKOH TEPMOIAMHAMHUKU

OIIK-3./.6

11

ChopmynupyiiTe moHITHE XUMHYECKOW TepMoauHaMuku. Jlaiite
ompeneraeHrue cBoooHoM sHeprun [ mb0ca e€ puznueckuii cMbICH,
HanummTte ypaBHeHue ['160ca, ykakuTe KpuTepHuil mpoTeKaHUs
peaKuui.

OTIK-3.71.6

12

ChopmynupyiiTe TOHATHE XUMHUYECKOW KMHETUKH. [laiiTe
OIIPEENIEHNE OCHOBHOTO I1OCTYJIaTa XUMUUECKON KHHETUKH.
ChopmynupyiiTe NOHATHE MOJIEKYISIPHOCTH PEAKLMH U MOPsIKa
peakuuu. Ilepeuncnute GakTopsl BIUSIOLIME Ha CKOPOCTh
XMMUYECKON peakiuu. YpaBHeHUE AppeHuyca , ypaBHeHUE BaHt-

Todda.

OIIK-3.]1.6

13.

CdopmynupyiiTe moHsATHE pacTBopa. Ha3oBuTEe OCHOBHBIE
XapaKTepUCTUKU pacTBopa. [laiiTe moHsTHE O CIOCOOaX BHIPAXKEHUS
KOHLIEHTPALIMI pacTBOPOB, KAKME BHIbl KOHIIEHTPALUH CYILIECTBYIOT.
KonnuraruBusie cBOICTBa pacTBOPOB, JalTe OMpeneIeHUE 3TOrO
MOHATUS. YKAKHUTE 3aBHCHMOCTD TEMIICPATYPhI KPUCTATIIIN3allUuN U
KUTIEHUSI OT KOHIIEHTPAllUH PacTBOpA.

OIIK-3.]1.6

14

CdopmynupyiiTe TOHATHE 30HHONW TEOPUH KPUCTAIUIOB, JaiiTe
ONpENEIICHNE PEATbHBIX KpUCTAILIOB. JlaiiTe onpeneneHue
HECTEOXMMETPUUYECKUX COEAMHEHUI NI COeIU HEHU I IEPEMEHHOTO
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAJUIOB IEPEMEHHOI'0 COCTaBa

OIIK-3./.6

15.

CdopmynupyiiTe MOHSATHE PACTBOPOB 3JIEKTpoJuTOB. HazoBuTe
CBOMCTBA AJIEKTPOJIMTOB, DJIEKTPOJIUTHUYECKAsI TUCCOLUAIIUS,
onpeneraeHrue U GU3NYECKUN CMBICI ATOTO SIBJICHUS.

OIIK-3.]1.6

16.

ChopmynupyiiTe MOHATHE BOJIOPOIHBIN MOKazaTenb. JlaTh
ornpesenieHne MOHU3AUK BOAbl. OOBICHUTH TEOPHUIO IHCCOIUAIIUN
KUCIIOT ¥ OCHOBaHUM. [IpuBecTu mpumepsl TMCCOIUAIINN CIIA0BIX U
CHJIBHBIX AsiekTponuToB. Hanmcats ypaBHenune OcTBanb/a.

OIIK-3.71.6

17

Cdopmynupyiite mousitue IIpoussenenue pacrBopumoctu. Jlaiite
ompeneseHue mpolecca pacTBOpeHus. MoHHO-0OMEHHBIE peakiuu,
JaiiTe onpeneraeHue rupoan3a Cojiei, MepedrucianTe BUIbI
TUAPOJIN3a, TPUBEAUTE TPUMEPHI.

OIIK-3.]1.6

18.

Cdopmynupyiite morsTue OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
npoueccoB. [laiiTe onpenesieHne OKUCIUTENb, BOCCTAHOBUTEND,
MNPpUBCOUTEC IPUMECPLI U YKAXKUTC B KAKUX ClIydadX MOXKCT OJUH U TOT
K€ DJIEMEHT BBICTYIATh KaK OKHCIIUTEIb UM KaK BOCCTAHOBUTEIIb.

OIK-3.]1.6

19.

CdopmynupyiiTe moHsATHE «ITEKTPOIHBIN TOTSHITUAMY. JlaiiTe
ompenenaeHrue U GU3NISCKUI CMBICI JBOHHOTO 3JIEKTPUYECKOTO
cinosi. OOBsICHUTE SBIIEHUSI CKauKa MoTeHIMana. Hanunmre
ypaBHeHue HepHcra.

OTIK-3.71.6

20

ChopmynupyiiTe MOHATHE TaIbBAHMYECKOTO dJIeMeHTa, JlaiiTe
onpeeseHUE MOHATHUS «AJIEKTPOI» B AIEKTPOXUMHUH, HAMTUIIUTE
ypaBHeHue HepHcTa, yKaKUTE Kakue MpOIeCChl TPOTEKAIOT Ha
KaTtoJie, a Kakue HaaHoje. Jlaiite onpeaeneHne 3IeKTpOIUTHYECKU I
KIII0Y, €ro (M3UYeCKUil CMBICIL.

OIIK-3.71.6

21

ChopmynupyiTe MOHSATHE JJIEKTPOJIM3a PACILIABOB U PACTBOPOB,
JlaiiTe onpeielIeHue 3TOT0 SIBJICHUS, HANUILIUTE MPOLECCHI
MpoTeKarolpe Ha aHo/E U Ha KaTojie. Hanmuumre ypaBHeHUE
dapanes 111 AJIEKTPOJIN3a.

OTIK-3.71.6




22.

Cdopmynupyiite moHsTHe Kopposus MmetauioB. Hazosute daxropsr, | OIIK-3.J1.6
BIIMSIIOIIME HAa KOPPO3UIO METAJLIOB. OOBSICHUTE MEXaHU3M
KOPPO3MOHHBIX IMporieccoB. HazoBuTeE CITOCOOBI 32 THI OT
KOPpPO3HH.

23.

CdopmynupyiiTe moHsiTue cranu. Ha3oBuTe OCHOBHBIE OIIK-3.11.6
KOHCTPYKIIMOHHBIE MeTasutbl. CBOMcTBa AFOMUHMS, Xpoma,
XKenesa, ux nonydeHue 1 paguHUpOBaHUE, UCIIOIH30BAHHE B
CaMOJIETOCTPOEHUH U TPUOOPOCTPOECHUH.

24,

ChopmynupyiiTe MOHATHE TMOJIMMEPOB, CTPOCHHE MTOJTMMEPOB U OIIK-3./1.6
CIOCOOBI TOJIYYSHU S, HA30BUTE MPUMEHEHHU E ITOJTMMEPOB B
IMPOMBIIINICHHOCTH

25.

CdopmynupyiiTe moHATHE XUMHYecKoi uaeHTuukanuu Bemects, | OIIK-3./1.6
HazoBuTe MeToabpI KOMMYECTBEHHOTO aHaiu3a . Kakue BUbI
WHCTPYMEHTAJIBHOTO aHaJIM3a Bl 3HAETE.

[lepeuenp TeM Ui KypCOBOTO MPOEKTHPOBAHMUS/BBINOIHEHUS KypCOBOM pabOThI

npeacTaBiaeHbl B TabmuIe 17.
Tabnuma 17 — Ilepedyenb TeM 151 KypCOBOTO MPOEKTHPOBAHUSI/BBITIONHEHUS KypCOBOM pabOTHI

Ne i/t

[IpuMepHBIit TepeveHb TeM /sl KypCOBOTO MPOSKTHPOBAHUS/BBITTOTHCHHUSI
KypCOBOI pabOThI

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

BOHpOCI)I ML MPOBEACHU A HpOMe)KyTOIIHOfI arréCrauuu B BHUAC TCECTUPOBAHUA

npecTaBeHbl B Tabnuie 18.
Tabauna 18 — [IpumepHbIi TepedeHb BOIPOCOB ISl TECTOB

Ne n/m IIpumepHBIil TepedeHb BOIIPOCOB ISl TECTOB Kon
WHJIMKaTopa
1. | DHepruro aIeKTpOHA MOJHOCTHIO XapaKTEpU3yIOT KBAHTOBBIC YHCIA ... OIIK-3.1.6
a.lum,
b.nu m ;
C.my ug
dnut;
2. | Barome, 3J1eKr£)0HHa51 (I)O}é)Myna KOTOPOTIO OIIK-3.1.6
15225%2p°3523p°3d'%s%4p°4d®5s?, ... BaNCHTHBIX DICKTPOHOB . ..
a. 3;
b. 2;
c.9;
d.b.
3. | CriuHOBas BAJICHTHOCTH DJIEMEHTA 1C B OCHOBHOM COCTOSIHMY PaBHA ... OIIK-3.11.6
a. 5; b. 2;
d.3; e. 4
4. | B aToMe XUMHUYECKOTO AJIEMEHTA .... TP P-IJIEKTPOH Ha BHEIIHEM OIIK-3./1.6
SHEPreTUYEeCKOM YPOBHE.
a. Sc; b. Sb;
d. Ge, e. Si
5. | Haubonee s>mekTpooTpuIiaTebHBIM 3JIEMEHTOM cpeau npeacrasienubix: | OIIK-3./1.6
a. HATpHiL;
b. 6powm;
C. ¢pTop;
d. kucimopos
6. | Pacmonoxutb anemeHTsI ||A moarpymnmsl B mopsiyike YCHIICHUS OIIK-3.J1.6




METAJNINYECKUX CBOWCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

B xnopue xanbiius CaCly ... xumuyeckast CBSI3b.
d. HCMOJIsIpHAasi KOBAJICHTHAs,

b. mosstpHast koBasieHTHAS,

C. HOHHAS,

d. meramnyeckast

OIIK-3.]1.6

I'a3, npucyrcTByronmii B ctpatocdepe, KOTOpbIii OT(QHIBTPOBBIBAET
HEKOTOpBIE U3 COTHEYHOTO YAbTPA(PHOIECTOBOTO U3IY4CHUS U
oOecrnieunBaeT YPPEKTUBHYIO 3alUTY OT JIy4€BOTO MOPAKEHUS KUBBIX
CYIIECTBA.

a. reaui;

b.o30H;

C. KHCIIOPO/1a;

d. metan

OIIK-3.]1.6

Mertannyprudeckuii mpouecc, B KOTOpOM METAJLT ITOJIy4YeH B
pacriaBlIeHHOM COCTOSIHU U, Ha3bIBAETC:

a. BHIIUIABKA,

b. 00xwur;

C. MpOKaJuBaHUE;

d. nena pasmerneHus

OIIK-3.71.6

10.

Sapo aToma BOJOPOAa COCTOUT U3:
a. 1 mporon; b.1 nmpoton + 3 HelTpoHA,;
C. | neiitpon d. 1 anexrpon

OIIK-3.71.6

11.

9K30TepMquc1<a;1 peaKI_II/I}I XapaKrepI/ByeTc;I YCJ'IOBI/IGM e
a. AH=0; b. AH>0 ;
c. AH<0; d. AS>0

12.

dopmyna aisg pacdyera U3MEHEHUs DHTAIBIMU B XOAE XUMHMYECKOU
peakiuu, npoTekaronieit mo ypasuenuio 2A + 3B = C + 4D, umeer Bu:

a. AH? = (AHc + AHp) - (AHa + (AHg);

peaKun

b AH° = (AHc + 4 AHp) - (2 AHA + 3 AHpg);

peakuuu

c. AH? = (2 AHa + 3 AHg) - (AHc + 4 AHp):

peaKnun

d AHP = (AHc + 4 AHp) + (2 AHa + 3 AHg);

peaxuun

e. AH® = (AHa + AHg) + (AHc + AHb)

peaKnun

OIIK-3./.6

13.

3aKkoH, KOTOPBIM TIACHUT, YTO KOJIMYECTBO ra3a, paCTBOPEHHOTO B
YKUJIKOCTH, IPOMOPIHUOHAIBHO €r0 NapIUaIbHOMY JaBJIEHUIO

a. 3akoH [lanpTOoHA

b. 3akon I'eii JIroccaka

C. 3aKkoH I'eHpu

d. 3akon Payus

OIIK-3.]1.6

14.

BeipaxkeHue it KOHCTaHTHI pAaBHOBECHS CHCTEMbI 0OPaTHMBIX PEAKIIHI
2Ny (1) + O2(r) « 2 N,0 () umeer Buj ... (oTBeT a)

OIIK-3.1.6




- INOF —  _INO]

[N,J’[0,] ° N,][0;]
2 2
o =INFIOd . INO]
[N,O] [N,]
15. | Kaxkoii u3 BUOB KOHIIEHTPALIUH SIBJIICTCSA TPUOIU3UTETHHON OIIK-3./1.6
(TexHUYECKOM)
a.MpoueHTHAasI
b. MmonsipHast
C. HOpMaJIbHasA
d.tutp
16. | Kakoe BemecTBO SBJISICTCS OCHOBOM (DM3MOJIOTHIECKOTO pacTBopa OIIK-3.11.6
a.KBr
b.NaCl
c.LiCl
d.NH,Cl
17. | HeiiTpanbHas cpela nuMeerT: OIIK-3./1.6
a. pH=7.
b.pH=11
c. pH=2
d. pH=5
18. | denongrasenH B pacTBOpax LeI0ueii CTAHOBUTCS: OIIK-3./1.6
a. MAJTHHOBBIM
b. Kpacubim
C. CHHUM
d.xEnThIM
19. | OTpunarenbHO 3apsSHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-3.J1.6
a. KATHOHBI
b. annonbI
C. IPOTOHBI
d.HeHTpOHBI
20. | TlonoxxuTenpHO 3apsHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-3./1.6
a. KATHOHBI  C. IPOTOHBI
b. annons! d. HEUTPOHBI
21. | Tlpouecc Fe*™ + 2e = Fe” npoucxoauT B ralbBaHMIECKOM DIIEMEHTE ... OIIK-3.J1.6
a.Mg | MgCl; | FeSO4 | Fe
b.Al | HCI | Fe
c.Al | AICl; || FeCls | Fe
d.Fe | FeSO4 || CuSO4 | Cu
22. | HasrnexrpojaxBrajibBaHHyeCKOMAJIEMEHTE OIIK-3.1.6
Fe | Fe(NOs3)2 || Pb(NO3)2 | Pb mpoTekaroTIpoeccs! ...
a. Fe’-2e=Fe’"; Pb*" +2e = Pb’ ;
b. Pb’-2e=Pb*"; Fe*" +2e = Fe’;
c. Pb’-2e=Pb*"; Pb** +2e = Pb’ ;
d. Fe’-2e=Fe’; Fe’" +2e = Fe’;
23. | Ilpu snexTponn3e BOAHOTO PacTBOPA ... Ha HHEPTHBIX SJEKTPOAAX OIIK-3.1.6
BBIJICIISIOTCS TOJABKO BOJAOPO/ U KUCIOPO/.
a. ZnCh; b. KF ; ¢.ZnSO, ;d. KCI,;
24. | Tlpu 37eKTpoIM3e BOJAHOTO PACTBOPA ... HA AJICKTPOJIaX MPOUCXOJISAT OIIK-3./1.6




npoueccsl: 2H,0+2e=H; + 20H,S -2e=S5"

a. Nay,SOy; b. CdSOq;
c.CusS ; d.Na,S ;
e. Na,SO3

25. | TIpormecc, mpoTeKaroupii mpu 3JIeKTposn3e pactBopa xnopuaa meau(ll) OIIK-3.1.6
CuChk mamraTHHOBOM aHO/IE, OITMCHIBACTCS YPAaBHEHUEM
a.2Cl 28— Cb

b. 2H20-4é—>02+4H+

c.Pt-2& —Pt#*

d.Cv”*+2&— Cu’

26. | Ilpu 57IeKTPOXMMHYECKON KOPPO3UH B CHCTEME “‘MarHuii — 0JI0BO” B OIIK-3.1.6
KHCIION cpeJie Ha KaTozie oopasyercs ...
a. Mg®* ; b.H,

c. Sn**; d. OH ;

27. | Tlpu 2eKTpOXUMHUYECKON KOPPO3UH B cCHCTEME "[UHK - cepedpo” B OIIK-3.J1.6
KUCIION cpefie Ha aHoze oOpasyeTcs ...
a. Zn** b.Ag" c.H, d. OH

28. | Jlast 3anmThl KaJMUsL OT KOPPO3UU BO BIAXKHOM BO3/IyXE B KaUeCTBE OIIK-3./1.6
KaTOJHOTO TTOKPBITHSI MO’KHO MCIIOJIB30BATh . ..
a. Al; b. Mn ;

c. Co,; d. Cr,

29, OIIK-3.]1.6

T"anpBanndecknil dyieMeHT BoJibTa COCTONT M3 IIMHKOBOU M METHOH
IJIACTUH, IOTPY’KEHHBIX B PACTBOP CEpHOM KuciaoThl. Ha
3JIEKTPOJAX ITOTO TaJbBAHUYECKOTO JIEMEHTA MPOTEKAKOT
CIEAYIOIME MPOLECCHI:

aArZn-2e—>7n” K:2H +28 > H,
b.A:Cu-28 > Cu”WK:2H"+2& —» H,
C.A:Zn-28— Zn*" K:Cu?+2¢e— Cu
dA:Zn-2¢— Zn”" K:2H,0 -4 & — O, + 4H"

30. | B cocraB nmpoaykToB KOHTakTHOH Koppo3un Cru Ag B KHCIIOH cpene OIIK-3.1.6
BXOJIHT ...

a. Cr(OH)3

b. Ag0O

c. cosm xpoma (I11)
d. conu cepebpa (1)

31. | lnsg yBenw4eHUs CKOPOCTH peakiuu (temmeparypHbii kodddumuent | OIIK-3.71.6
paBeH 3) B 27 pa3 HYXKHO TOBBICHTh TEMIEpATypy Ha ... TPAIYCOB.
(yuco30)

32. | CxopocTh peakuuu (TemmepaTypHbld kod(duiumeHt paseH 3) npu | OIIK-3./0.6
nobiieHUn temieparypel ot 300°C no 340°C yBenuuuBaercs B ...
pas.(uucao 81)

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMIUIMHE OOYYarOUMXCS 3a04HOH (HOPMBI
oOyueHus, IpeAcTaBaeHbl B Tadbmie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PadOT

No /it Ilepeuenb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. Meroauyeckue  MaTepHaNbl,  ONPEACIAIONME  MPOIEAYPhl  OLICHUBAHUSI
WHJIMKATOPOB, XapaKTepU3YIOIMX dTanbl (OPMUPOBAHUSI KOMIIETEHIIMM, COJIEpKaTcs B
JOKATbHBIX HOPMATUBHBIX akrax [YAIl, permaMeHTUpYIOUMX TMOPSI0K H  MPOLEIypy
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTeCTallMi O0Y4arolUmXCs
['YAIL

11. Meroanyeckue yKa3aHus sl OOY4arOIMXCsl 110 OCBOSHUIO JUCITUTIIIMH bl

Llenpl0 NUCUMIUIMHBL SIBISETCS — IOJNydeHHE CTYAEHTaMU HEOOXOIMMBIX 3HAHUH,
YMEHUW U HABBIKOB B 00JaCTH XMMHH, YTO IMO3BOJUT UM YCIEUHO PElaTh TEOPETUUECKHE U
MPAKTHYCCKUE 33J[a4d B OOJIACTH DHEPIeTUKH, MPOCKTUPOBAHUS U JKCILTyaTallued JTFOOBIX
3JIEKTPOIHEPIETUYECKUX U TEIJIOAHEPIeTUUECKUX YCTAHOBOK, BHE 3aBHCHMOCTH OT TOTO, KaKOU
HHEPropecypc OHM HCIOIB3YIOT: YHEPTETHYECKUE €CTECTBEHHBIE MOTOKH WU HETPAAUIIMOHHEIE
CXEMBI JJICKTPO- U TeruioreHepanuu. OOyJaronpecs J0JDKHBI OCBOUTH TUCIUAILUINHY Ha YPOBHE,
MO3BOJISIIOIIEM MM HPUMEHUTh CBOM HaBBIKM B cepe SHEPreTHKH U AJIEKTPOIHEPTUU 110
OOCITY’)KUBAaHUIO JJIEKTPHYECKUX CHCTEM, IOJYYMBINETO TOJIrOTOBKY IO 00pa3oBaTeNbHOM
nporpamme GakanaBpal3.03.02 «3neKkTposHepreTUKa U AIEKTPOTEXHUKA»

11.1. Metoguueckue yka3aHUs Ui OOYYAIOIMXCA IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana

OCHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SICHOE M3JIOKEHHE ydeOHOro marepuaina. Ha3HaueHuMe COBpEMEHHOW JICKIHMH B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMALUIO MO TEME, a B OCBOCHUU
(dyHIaMEHTaNBHBIX MPOOJEM JAWCHUUILIMHBI, METOJOB HAy4yHOTO TIO3HAHMS, HOBEHIIMX
JOCTHIKEHUN HAaydHOW MbICTH. B ydqeOHOM mpoliecce JICKIHS BBITIOJIHSIET METOIOIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(opMannoHHyo (QyHKuMU. JIekus packpbIiBaeT MOHSITUWHBIN anmapaT
KOHKpETHOM o0nacTu 3HaHMs, €€ mpoOiembl, JaeT LeJbHOE IMPEACTaBICHUE O TUCIUIIIMHE,
IIOKa3bIBAET B3aNMOCBS3b C IPYTUMHU JUCLHUIIIINHAMM.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU 00YyJaIOIMMUCS JIGKIIMOHHOIO MaTepuaa;

— TIOJIy4EHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEENIAETCS EIEBON YCTAHOBKOM K KaKJI0M KOHKPETHOU TEME;

— TOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIIOAABATEIIEM;

— pasBuTHE NpO(PEeCCHOHANBHO-/IEIOBBIX  KAayecTB, JIOOBU K MpPEeaMery U
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsIBJICHHWE HEOOXOANMOTO HHTEpEeca, HEOOXOAMMOTO JIJIsl CAMOCTOSITEIEHOM PadoTHI;

— TIOJIyYEHHE 3HAHUIL O COBPEMEHHOM YPOBHE Da3BUTHS HAYKM U TEXHUKM U O
IIPOTHO3€ WX Pa3BUTHA Ha OMMKaiime rojsl;

— HAYYUThCS METOJMYECKH 00pabaTbiBaTh MaTepuan (BBLACISATH IJIAaBHBIE MBICIH U
NOJIOKEHMS, TNPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSITH HX B  Pa3IMUHBIX
dopMynHupoBKax);

— IOJIydeHHE TOYHOI'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHII.

JlekuMOHHBI MaTepuans MOKET CONPOBOXKIATHCA JEMOHCTpAalMEd CIaujoB U
UCIIOJIb30BAHMEM pA3aTOYHOIO MaTephala MpH TMPOBEIEHUH KOPOTKHX JHUCKyccHil 00
0COOEHHOCTSIX MPUMEHEHHUSI OT/IEIbHBIX TEMATHK 110 AUCLUILINHE.

CrpykTypa mpeocTaBiieHHUs] JEKIIMOHHOTO MaTepuana:

- JIGKITUU COTJIacHO paznenam (Tadu.3) u temam (tabdm.4).

— Berynnenne — yacTh JIEKUMM, L€b KOTOPOM - 3aMHTEPECOBaTb U HACTPOUTH
ayIMTOPHUIO Ha BOCIpUsTHE ydeOHOro marepuaina. B ero coctaB BXoaaT: (GopMyIHpPOBKA TEMbI
JEKIUH, XapaKTEepUCTHKA €€ npodeccuoHanbHOW 3HAYUMOCTH, HOBH3HBI M CTEICHHU
WU3Y4CHHOCTH, LM JIEKIHHW; H3JI0KEHHE IUIAHA JIEKIUH, BKIKOYAIOLIEI0 HAaWMEHOBAHHUS
OCHOBHBIX BOIIPOCOB, IOJUIEKAIMX PACCMOTPEHUIO Ha  JICKIUH; XapaKTepUCTHKa
PEKOMEHIyeMOM JIUTepaTypbl, HEOOXOAMMOW JJsi OpraHM3allMi CaMOCTOSATENBHOW pPabOThI
CTYACHTOB; PETPOCIIEKIU-HAIIOMUHAHUE O BOIIPOCAX, PACCMOTPEHHBIX HA MPOLUIOW JIEKIHH,




CBS3b MX C HOBBIM MAaTEpUAIOM, yKa3aHHE HA €ro poJib, MECTO W 3HAYCHHWE B JaHHOU
JTUCLUIUIMHE, a TAKKE B CUCTEME JIPYTHX HayK.

— OcHOBHas 4YacTh - M3JIOKEHUE COJEPKAHMS JICKIHH B CTPOTOM COOTBETCTBUH C
NPEAIOKEHHBIM ITUTaHOM. BKIIOYaeT packphIBalONMil TeMy JIEKIMH KOHIENTYaJbHBIH M
dakTHyeckuid MaTepuall, €ro aHajiu3 U OIEHKY, pa3dU4Hble CHOCOOBl apryMeHTaluu Hu
JA0Ka3aTCJIbCTBA BBIABUTIACMbBIX TCOPCTUYCCKUX MMOJIOKESHUH.

— 3akmoueHue - MoJABeAeHHE OOIero wurora Jekuuu, oOoOlieHHe Marepuana,
quMYJ'II/IPOBKa BBIBOJOB ITO TCMEC JICKIMH; OTBCTHI HA BOIIPOCHI CTYACHTOB.

— Jlna Hammexamero OCBOEGHUS Kypca XUMHUH HCHOJB3YIOTCS CHEIHATbHBIC HaIIISIHbIC
CpEACTBa, C MOMOIIBI0 KOTOPBIX MOYKHO TE€peAaBaTh CTyIEHTaM HHGOPMAIMIO O BEIIECTBAX,
00BEeKTax M CyIeCTBE (PM3MYECKUX U XUMHMYECKUX IpeBpallieHui. J[eMOHCTpaiusi OIbITOB,
MOJEIH KPUCTATMYECKUX PEIIETOK, TaONUIBI M IUIAKAThl C SHEPreTHYECKUMH JuarpaMMaMu
00pa3oBaHUs MOJICKYJ, PEaKIMii ¢ KaTau3aTopamMu u 0e3 HUX | T.1.

— OcymecTBiieHNEe KOHTPOJIS 32 BEACHUEM CTYJICHTaMH KOHCIIEKTa JICKIUH; OKa3aHue
CTyIEHTaM IIOMOIIM B BEIEHUU 3allUCU JIEKUMH (AKIEHTHPOBAHHE H3JIO0XKEHMs Marepuasa
JICKIIMH, BBIJIEJIEHUE TOJIOCOM, WHTOHAIMEH, TEMIIOM pe4yr HamOosee BaxHOW WHQopmanuu,
UCIIOJIb30BaHME Tay3 JJIs 3l CH TaOMHUII, CXeM)

11.2. Metoguueckue yKazaHUs JUIs OOY4arOIMXCS MO BBIMOJHEHHIO J1a00OPAaTOPHBIX
pabort

B xone BwimonHeHUs 1a00paTOPHBIX pPAa0OT OOy4arommiics JODKEH VYrayOuTh U
3aKpEeNUTh 3HAHUS, NPAKTUYECKHME HABBIKUA, OBJIAJIETh COBPEMEHHOU METOAUKON W TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKAIMOHHON XapaKTepPUCTUKON OO0Yyd4aroLerocs.
Beimonnenue npabopaTopHbIX pabOT COCTOUT M3 SKCHEPUMEHTAIBHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

BeimonHenue 1mabopaTOpHBIX pabOT OOYJarOIMMCS SIBJISETCS HEOTHEMJIEMON YacThIO
U3y4EeHUs JUCUMIUIMHBI, ONpenensieMoll YyueOHBIM IUIAaHOM, M OTHOCHTCS K CpEICTBaM,
00eCTIeYyrBaIONIM pEIIeHNE CIEeIYIOIMX OCHOBHBIX 3371a4 00yJaroIerocs:

— T[puoOpeTeHHEe HaBBHIKOB HCCJIENOBAaHUS TPOIECCOB, SBICHHUH U  OOBEKTOB,
U3y4aeMbIX B paMKaxX JaHHOM JUCIUTIINHBL,

— 3aKperuieHHe, pa3BUTHE W JIeTalu3alis TEOPETUYECKUX 3HAHMM, MOITY4EeHHBIX Ha
JEKUHUSAX;

— IOJy4yeHHEe HOBOM MH(OpMaLMy [0 U3y4aeMOU T CUUIIINHE;

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSATENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopynoBaHueM U npudopamu.

3ajaHue U TpeOOBaHU K MPOBEAECHUIO J1a00paTOpHbIX paboT

3aganue W TpeOOBaHUS K BBIMOJIHEHHUIO Ja0OpaTOpHBIX pabOT MPHUBEICHH B
METOINYECKUX yKa3aHUSX:

- Xumus : XUMHUYECKHE PEAKINH, BHI3bIBAIOIIME HJIEKTPUUECKUI TOK, SJIEKTPOIHBIE
HNOTEHIMAIBl U JIEKTPOABUKYIIME CHUJIBI : [ DJIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUsI K
BBIMTOJIHEHUIO JlabopaTopHoi paboTel / C.-IleTtepO. roc. yH-T a’poKOoCcM. MPUOOPOCTPOCHUS ;
coct.: }O. C. Hukonaes, T. E. KpbutoBa. - Dnekrpon. tekctoBble naH. - CII6. : M3n-Bo I'YAIL
2015. - 19 c.

- Xumus. TennoBoii >¢dekT (SHTANBINSA) XUMUUECKOW peakiuu : [ DIeKTpOHHBIN
pecypc] : METOJMYECKHE YKa3aHUs K BBINOJIHEHHIO JabopaTtopHoii padotsl / C.-Iletep0. roc. yH-
T a’pokocM. mpudopoctpoenus ; coct.: T. E. KpeutoBa. - Dnekrpon. TekctoBwie gad. - CIIO. :
Wsn-so I'VAIIL 2023. - 22 c.

- Xumusi : DKBUBAJICGHT. 3aKOH OJKBUBAJIEHTOB : [ OJEKTPOHHBIA pecypc|
METO/JIMYECKHE YKa3aHWsl MO BBHIMOJIHEHUIO JabopatopHoi pabotel / C.-Ilerep6. roc. yH-T




a’pokocM. npubopocrpoenus ; coct.: T. E. KpsuioBa - Dnekrpon. TekcroBsie naH. - CII6. : Uzn-
Bo ['VAII 2021. - 19 c.

- Xumusi. Koppo3us MeTaisioB : [ DJIEKTpOHHBIN pecypc] : METOIUYECKIE YKa3aHUS
10 BBIMOJHEHUIO J1abopaTopHbIX padot / C.-IleTepO. roc. yH-T a’dpoOKOCM. TPHOOPOCTPOCHHS ;
coct.: }O. C. Hukonaes, T. E. KpbutoBa. - DnekrpoH. TekctoBble naH. - CII6. : M3n-Bo I'YAIL
2016. - 27 c.

Crpykrypa #u dopma ordera o Jad0opaTopHOU padoTe

1. Llens paboTHL.

2. JlabopaTopHoe o6opynoBaHue.
3. OmnucaHue 3KCIepUMEHTA.
4. OO6paboTKa pe3yabTaToB

TpeboBanusa Kk 0hOPMIIEHHIO OTUYETA O JIADOPATOPHOU pabore

TuTynbHBIM JHCT OTYETA JOJDKEH COOTBETCTBOBATH IIAOJIOHY, MIPUBEIEHHOMY B CEKTOpPE
HopMaTHBHOM nokymenTanuu ['YAII https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOM YacTH OT4YeTa JOJKHO ObITh O(OPMIIEHO B COOTBETCTBHU C
I'OCT 7.32-2017. TpeGoBaHusl MpUBENEHBI B CEKTOpe HOPMATUBHOW JoKymeHTaruu [YAII
https//guap.ru/regdocs/docs/uch

ITpn QopmupoBaHMM CNHCKA UCTOYHHUKOB CTYJEHTaM HEOOXOAUMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA HCTOYHUKOB
PHUBEACHBI B CEKTOPE HOpMaTHBHOM gokymeHTaruu ['YAIL https/guap.ru/regdocs/docs/uch

1. BeImmoHeHb HEOOXOUMBIE PACUYETHI.

2 [TocTpoeHbl rpaduyeckie 3aBUCUMOCTH OT 3aJIaHHBIX TAPAMETPOB.

3 CrenmaHbl BEIBOJIBI.

4 BbImoTHEHBI KOHTPOJIbHBIC 3aJaHUsI Ha TeMy J1ab0paTOpHO paboThI.

11.3. MeToauueckne ykazaHHs JUIsl OOYJalONMXCS IO MPOXOKICHUIO CaMOCTOSATEITFHON
paboThI

B xoj/ie BBIMMOTHEHUS CAMOCTOSATEIIEHON pabOThl, OOYJArOIMIICS BBITIONTHSIET paboOTy 1O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeICcTBEHHOIo
Y4acTHSL.

B mporecce BBIMONTHEHHS] CaMOCTOATENFHONW paboThI, y oOydaromerocs: (GopMHUpyeTcs
1enecoo0pa3Hoe MIaHUPOBAaHUE paboYero BpeMeHH, KOTOPOEe MO3BOJIIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHHM U CHUCTEMATHU3allMU MPUOOpPETaeMbIX 3HAHUM, 00eCredyrnBaeT BBICOKUIM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJA OOy4YEeHHUs, MOMOTAeT IOJIYYHUTh HABBIKA ITOBBIIICHUS
poeCCHOHATFHOTO YPOBHSL.

MeroanyeckuMu  MaTepHallaMH,  HANpaBIIOINMMHU  CAMOCTOSITENBbHYIO  paboTy
00yJaroONMXCsl SBJISTFOTCS:

—  y4eOHO-MEeTOIMYECKUI MaTepual Mo AUCHUIIINHE;

11.4. Metoanyeckne yKazaHHs JUIsi OOyJaIONMXCS TI0 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texkynmii KOHTpPOJIb YCIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJIb KAaueCcTBAa 3HAHUM
00yJarommxcs, OCYIIECTBISIEMOTO B TEUEHHE CEMECTpa C LIEJbI0 OLICHMBAHHS XOJa OCBOCHUS
U CLUIIIINHBI.

1. 3anmTa 1abopaTopHBIX padoT (4 1mIT.)
2. BBINOJHEHUE TPOBEPOUYHON pabOTHI IO TeMe J1abopaTOPHOM pabOThI
3. peueHue 3a/1a4 MO TeMe J1a0opaTOPHOM pabOTHI.

4. J1nst TeKyIIero KOHTPOJISI YCIIEBAEMOCTH HCIIOIb3YIOTCSI TECThI, MPUBEICHHbIE B TaOIMIEe
18

11.5. Meroanyeckne yka3aHus i OOyJarONMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTecTallluH.


https://guap.ru/regdocs/docs/uch
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[TpomexxyrouHas arTecTanus oOydarommxcss  IpeaycMaTpUBAaeT  OLICHHBAHUE
POMEKYTOYHBIX U OKOHYATEJILHBIX PE3YJbTAaTOB 0OydeHHUs 10 aucuuiuinHe. OHa BKIOYACT B
ceost:

— nuddepeHunpoBaHHBIA 3a4eT — 93TO (QopmMa OIEHKHM 3HAHUN, TOJYyYEHHBIX
00yJaroNMMCsl TPU U3YUYEHUH JU CHUTIIIMHBI, TOCEIICHUH JIEKIIUM, BBITTOJTHEHUH Ja00paTOPHBIX
paboT, KOJUTIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuaia Ha 3a4éTe C OIEHKOM  «OTIUIHOM,
«XOPOILIOY, «YIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

B TeueHnue cemectpa cTyneHTy HeoOxonumo cnaTh He meHee 50% mabopaTopHbBIX padoT,
BBITIOJIHUTh TECTUPOBaHUA B cpene LMS He Huke oneHku '"ymoBieTBOpuTenabHO". B ciydae
HEBBITIOJTHEHUU BBIMICU3TI0KEHHOTO, CTYACHT, MPH YCHEIIHOM MPOXOXKACHUH MPOMEKYTOUHOM
arrecrauu B ¢dopme nud.3ayera, He MOXKET IMOJIYYUTh AaTTECTAI[MOHHYIO OIICHKY BBIIIC
"xoporo".

Cucrema OLEHOK IPU MPOBEACHUU TEKYIIET0 KOHTPOJSL U TPOMEKYTOUHOM aTTecTalluu
OCYIIIECTBIISIETCSI B COOTBETCTBUHM C PYKOBOISIIMM JOoKyMeHTOM opranm3anuu PO TYAIL
CMK 3.76 «IlonoxkeHue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOYHOW aTTeCTalluu

CTYACHTOB W aCHHUPAHTOB, O6y‘IaIOHII/IXC$I 10 O6pa30BaTeJIBHBIM nporpamMmMamM BBICIICTO
obpazoBanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.
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JlucT BHECeHUs U3MEHEHUI B pabouyto MporpaMMy AUCIIUIIITMHbI

JlaTa BHeceHus
M3MCHEHUI U
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Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
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3aceqaHus
Kadeapol
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