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AHHOTaIUA

JucuumimHa «XUMUs» BXOIUT B 00pa30BaTENbHYIO IPOrPaMMY BBICIIETO 00pa30BaHHUS
M0 HarpasJeHUI0 moArotoBku/ crenuanbHocTH 12.03.02 «OnToTexHHMKa» HANPABICHHOCTH
«ONTHKO-3JIEKTPOHHBIE TPUOOPHI U KOMILIEKChI». Jlucuurumna peanusyercs Kadeapoid «Ne31».

JucuuninuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIMIMX KOMIETEHIIHIA:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAY4YHbIE M OOIIEMH)KEHEpHBIE 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJCIUPOBAHMS B MH)KEHEPHOU JeSTeIbHOCTH, CBA3aHHON
C TMPOCKTUPOBAHUEM U KOHCTPYHUPOBAHHEM, TEXHOJOTUSIMH MPOU3BOACTBA ONTOTEXHUKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB)

Coaepxanve AUCHUIUIMHBI OXBAaTBIBAET KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHEM
UCTOPUHM XHMMHUH, a TaKkXXe C OCHOBHBIMU HAIlPaBICHUAMU U TEHACHIMSIMH pa3BUTHUS
COBPEMEHHON XMMHUU. IJTa HayKa H3ydaeT MaTepUaIbHBIM MHUpP, 3aKOHBI €ro pa3BUTHS,
crnenupuyeckyro XUMUYECKylo (GopMmy IBHKEHHS MaTepuu. B mporecce u3ydeHHS XUMUU
BBIpAa0aTHIBACTCSl HAYYHBIM B3TJISA] HA MHUp. 3HAHHE XUMHUU HEOOXOIMMO IJIsl TJIOJOTBOPHOMN
TBOPYECKON AeATENIBbHOCTH OakanaBpa Jt000W HaNpaBIEHHOCTH. 3HAHWE XHUMHH TI03BOJISET
c(hopMHPOBAaTh COBPEMEHHOE HAy4yHOE MPEICTABICHUE O MAaTEpHH, BEHIECTBE KaK OIHOM U3
BHUJIOB JABWKYIIEHCS MaTEPUU, MEXAHU3ME MPEBPAIICHUN XUMHUYECKUX COCIUHEHUH, CBOMCTBAX
MaTepHaJoB O XMMHUUYECKHUX IMPOIEccax B COBpeMeHHOHN TexHuke. [Ipu u3ydeHun Kypca XuMuu
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKOW XHMHUYECKUX PACUETOB,
BBIPA0OTaTh HABBIKM CAMOCTOSATEIHHOTO BBIMOTHEHHUS XUMUYECKUX OJKCIEPUMEHTOB U
0000menuss ¢akroB. I[loHMMaHWe 3aKOHOB XHWMHUHU TIOMOXKET CTYACHTY B PEIICHUU
IKOJIOTHUYECKUX MPoOieM. 3HAaHUE Kypca XUMHH HEOOXOAUMO | IS TIOCTEAYIOIIETO YCIEITHOTO
M3YYEHHUS CIICUANbHBIX JUCIUILINH.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET cienyromme (OpMBI  OpraHU3aluu
y4eOHOTr0 mporiecca: JEKIHH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTAlI1

[IporpamMmMoli JUCHUIIIUHBI MOPETYCMOTPEHBI CIEAYIOIIME BHAbBl KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B (opMe IK3aMeHa.
OO01mast TpPyA0€MKOCTh OCBOSHUS TUCIUTUINHBI COCTABISAET 3 3a4eTHBIX eqUHUIIBI, 108 gacos.
SA3bIK 00y4YeHUS 110 AUCIUTUTMHE «PYCCKHUI».



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHUS 110 TUCIMUITIIMHE
1.1. Tlenu npenomaBaHus JTUCITUTUTUHBI

Lenb naHHOW JUCHUIUIMHBI — YCBOCHUE CTYJIEHTAMU TEOPETHUYECKUX OCHOB OOIIEH XHUMHUH,
XUMHUHM B@KHEHIIMX DIIEMEHTOB M HX HEOPraHUYEeCKHX COCIUHEHUH, (dbopmupoBaHue
XMMHUYECKOT'O MBIIUICHUS Y CTYACHTOB, pa3BUTHE HABBIKOB UCIIOJIB30BAHUS CBEICHUH O (hr3HKO-
XUMHYECKHX CBOMCTBaX pa3iIUYHBIX CHCTEM [UIsl CHHTE3a COOTBETCTBYIOIIUX COCIUHCHHI,
BBITIOJIHEHHE TEPMOJMHAMUYECKUX W KHHETHYECKUX PacdeToB; NpUOOpEeTEeHHE HEKOTOpPOTo
OMNbITa DKCIEPUMEHTAIBHBIX HCCIENOBAaHMM JUIsl pa3pabOTKM  HOBBIX METOJOB CHHTE3a,
NpUAAHUs MaTepuallaM 3aJaHHOM CTPYKTypbl M KOMIUIEKCa CBOWCTB. [IpencraBinenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

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

1.3. TlepeueHb mIaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUIUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

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

Tabmuna 1 — IlepeyeHp KOMIETEHIMHA U MHAMKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Ko n HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINU JOCTUKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
MPUMEHSITh
CCTCCTBCHHOHAYYHBIC
1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHUYeCKOTo
aHaJM3a u
OIIK-1./1.1 npumeHsieT 3HaHUS
MOJIETTUPOBaHUS B .
. MaTEMATUKU B HHIKECHEPHOU IIPAKTUKE IIPU
WHXEHEPHOU
eSTENBHOCTH MOJIETUPOBAaHUH
Oo6menpodeccnoHanbHbIE . OIIK-1./1.2 mpumeHsieT 3HaHUs
CBSI3aHHOM C .
KOMIETEHIINU €CTECTBEHHBIX HayK B HHKEHEPHOM
MPOEKTUPOBAHUEM U
KOHCTPYHPOBaHUEM ITPAKTHice
> | OIIK-1./1.3 mpumMeHnsieT o0menHXeHEPHbBIS
TEXHOJIOTUAMU o
3HAHUSA, B UTHXKCHCPHOU ACATCIILHOCTU
IIPOU3BOJICTBA
ONTOTEXHUKH,
ONTUYECKUX U
ONTHKO-
3IEKTPOHHBIX
npubOpoB U
KOMILIEKCOB

2. Mecro nucuuminHsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIICTYIONIUX TUCLIUTUINH:
-  «@Pusuka»
— «Maremaruka. MaTeMaTu4eCcKuii aHAIU3»
3HaHus, TONyYeHHbIE NPU HU3YUYEHUU MaTepuana JaHHOW JHCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCIUILINH:
— «OCHOBBI OITHUKU»




3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboTHI IO AUCHMIUIMHE (M pacIpeaeseHne 3TOH TPYAOEeMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTh Mo
Bun yuebHo# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHnule 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 npoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (1ac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

*%
Tlpumeuanue:  KaHIUAATCKHI SK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIMHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.
Tabmuna 3. — Paszesnsl, TeMbl TUCIUTUIMHBI U HX TPYJIOEMKOCTb

Paznensl, TeMBI JUCLMILINHEL Jlexmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1

Pasnen 1: Beenenue B XUMUIO 1 5 2
Temal.l.IlonsaTue BemiecTa u 1 1 1
XUMHYECKON peaKiuu, OCHOBHbIE
OIIpElIeIICHU.
Tema 1.2 2

CrexnoMeTpuiecKue 3aKOHBbI.
OyHaaMeHTaIbHbIE TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3. CriocoObl onpeaeneHus 2 1
KOJIMYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2. Ctpoenue BemecTBa 10 -

Tema 2.1. OcHOBHBIE CBEIEHUS O 2 2
CTPOCHHH aTOMOB; KBAaHTOBBIC YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH 2
J.N.Menneneena.
Tema 2.3. Xumudeckas CBsI3b, BUIbI 1 1

XUMHYECKOH CBI3U.




Tema2.4. MeTo1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meton MONEKyIPHBIX
opOuTaneii.

Tema2.6. HeBasieHTHBIE THITBI CBSI3CH:
HOHHAsA CBSI3b, METAIUIMYSCKAS CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-z1ep-
Baannca.

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

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
peaKkuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTUBaLINH,
ypaBHeHHE AppeHuyca, npaBuio Bant-
I'odda, katanuzarops! u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUS COCTaBa
pacTBOpPOB,

Tema3.6. DnekTpoIuTHYECKAS
JYCCOLMAIMs, BOJHBIE PACTBOPBI
ANEKTPOJIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUJPOJIU3 COJICH.

Tema3.7.CBolicTBa pa30aBieHHBIX
pPacTBOPOB HEAIEKTPOJIIUTOB, BOJHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa30aBneHus OCTBalbAa, 3aKOHbI
Paymns.

Paznen 4.OCHOBBI AIEKTPOXUMHUYECKUX
MPOLIECCOB.

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIIBLHBIE PEAKITUN

Tema 4.2 XUMHUUECKHE UCTOUYHUKHU
AIEKTPUIECKOTO TOKA. [ aThbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3.271€KTp0JIN3, 3aKOHbI
QDapages.

Tema 4.4.Koppo3sust u 60pr0a ¢ HEMl.

Pazgen 5:CBoiicTBa MPOMBIILIEHHO-
Ba)KHBIX DJIEMEHTOB U UX COSIMHEHUN




Tema 5.1. Kimaccel XUMHYECKHUX 2 2
COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BaXKHBIX DJIEMEHTOB U UX COEIUHEHUN.

Tema 5.2. Xumudeckas 2 1
uneHTudukanus. Metoabt
XHMHYECKOT'0 MCCIICIOBAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe: 34 17 21

Wroro: 34 0 17 0 21

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.
Ta6muma 4 - ConepxaHue pa3aeioB U TeM JEKIIMOHHBIX 3aHATHNA

Howmep paznena | Ha3Banue u copepxanue pa3fesioB U TeM JEKIIMOHHBIX 3aHATUN

Pazgen 1 BBenenue B XUMHIoO.

Tema 1.1. IlonaTne BemecTBa W XMMHMYECKOM pEakLMHM, OCHOBHBIC IIOHATUS U
ONpeIETICHUS.
Tema 1.2. Crexunomerpuyeckue 3akoHbl. DyHIaMEHTaIbHbBIEC TOHATHS U 3aKOHBI XUMUU:

3aKOH COXpaHEHUsI MAacChl, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIIEHUH, 3aKOH OOBEMHBIX OTHOIIEHWW. 3akoH ABoraupo,
CJIe/ICTBHS 3aKOHA ABOTaJIpo.

Tema 1.3. CniocoOnI omnpeseneHusl KOJUYECTBA BEIIeCTBAa, 3aKOH 3KBHBAJICHTOB. Pacdér
M’ (MONSIPHBIX MacC YKBUBAJICHTOB) JUISI POCTHIX BEUIECTB, OKCHUIOB, KHCIIOT,
OCHOBaHMH, cosieil. DakTop HIKBUBAJICHTHOCTH.

Pa3nen 2: CrtpoeHue BenecTna.

Tema 2.1. OcCHOBHBIE CBEICHUSI O CTPOCHUHU aToMOB; KBaHTOBO-MexaHWUYECKas MOJEIb
atoma. OpOuTanb, KBaHTOBBIC 4mcla, ypaBHeHue Llpéaunrepa, ypaBHeHUE
He-bpoiinsa, ypaBaenne [lnanka, mpuHIun HeomnpeaenaéHHocTr [ elizenOepra.
OnekTpoHHO-TpaduvecKue GOpMyIIbI.

Tema 2.2. [Tepuonuueckuii 3axkon J.M.Menneneea, cBsa3b [1.C. co crpoeHuem aroma.
Hepnoz[H, IpYyIIibl, JUaroHaJibHagd 3aBUCUMOCTD. 3aKOHOMepHBIe N3MCHCHUA
CBOMCTB DJIEMEHTOB U coenuHeHHH (3()PEKTUBHBIA paauyc, SHEPTHH
WOHM3AINH U CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPHIIATEIHLHOCTS).

Tema 2.3. XuMHYecKasi CBs3b, BUABI XUMHUYECKOUN CBsI3H. Bo30yxn€HHOE M HOpMaTbHOE
cocTtosHue aroma. [uOpumu3amust dSJIEKTPOHHBIX 001akoB. CrocoObl
MEepPEKPBIBAaHUS AJICKTPOHHBIX OO0JAKOB, CUTMa- IH-JEIbTa-TIEPEKPHIBAHMUS.
[IpocTpancTBeHHas! CTPYKTYpa MOJIEKYIL.

Tema 2.4. Meroa BaJeHTHBIX CBS3€H, CIIOCOO 0Opa30BaHMs KOBAJICHTHON CBSI3U METOJ]
JlonnoHa u I'eitiiepa. [1onsspHOCTH CBSI3U CBOMCTBA KOBAJIEHTHOM CBS3H.

Tema 2.5. Metoax  MOJNEKYISpHBIX — opOUTanei. Ilopsimok ¥ 3SHEprus  CBS3H.
CBSI3BIBAIONINE M PA3PBIXJISIONTIE OPOUTAIIH.

Tema 2.6 HepanenTHble THUIIBI CBsA3€il: HOHHAS CBSI3b, MeETaJIMYECKas CBS3b,

BOJIOPOJIHAs CBsI3b, CHIIbl BaH-nep-Baanbca. Kommiekcusie coenuaenus. Poib
KOMIIJICKCHBIX CO€I[I/IHGHHI>'I B HpI/IpOI[e N TCXHHKCE. Teopml KpI/ICTaJIJII/I‘IeCKOI‘O
nosisi. KoHieHcupoBaHHOE COCTOSIHUE BelecTBa. 1 Bep/bie BEIIECTRA.

Pazpgen 3 Xumuyeckue cucteMbl. OO0IHe 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.

Tema 3.1. DOHepreTuka XWUMHYECKHUX TMPOILIECCOB, BHYTPEHHSS DSHEPrUsi, TEIIOBOU
abdeKkT XuMudecKux peakiui, 1-i, 2-if, 3-ii 3aKOHBI TEPMOIUHAMUKH,
DHTpONus, KaK QYHKIHS COCTOSHUS, YHTAIBIUSA. XUMUYECKUH MMOTEHIIAAI.

Tema 3.2. sHeprusi ['mb0ca, HaMpPaBICHHOCTh XWMHYECKUX MPOIECCOB, XUMHUECKOE H
¢dazoBoe paBHOBECHE.

Tema 3.3. CKOpoCcTh XMMMUYECKOM peakUMH M METOAbl €€ PEryJupOBaHHUs, 3aKOH




Howmep pasznena

Ha3zBanue u conep:kanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

nerctBusl Macc. YpaBHeHnue ['ynpOepra u Baare. MosekynapHOCTh peakIu,
MOPSIIOK  peaklMu. 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM peakuuu OT
KoHIIeHTpanuu. KoHcranTa cKopocTr (PU3NUECKUil CMBICT.

Tema 3.4

OHeprusi akTUBAIMM, ypaBHeHHEe AppeHuyca, mnpaswio Banrt-I'odda,
KaTaJIn3aTOPbl U KaTaJIuTH4YECKHEe cucTeMbl. OCHOBHOM NOCTYIAT XUMHYECKON
KMHETUKH, KMHETHUYECKOE ypaBHEHME. BiusHue TemmepaTypsl Ha CKOPOCTh
XMMHYECKOW peakiuu, ypaBHEHHE AppeHuyca. MeXaHu3M NOpOTEKaHUS
KATAIMTUYECKUX peakuui. XuMudecKkoe papHosecue npuHuun Jle-Illaremnse.

Tema 3.5

PacTBOpbI, AuCHEpCHBIE CUCTEMBI, CIIOCOOBI BBIPA)KEHUSI COCTaBa PacTBOPOB.
TepMoauHaMuYeckue XapaKTEpUCTUKHM Mpolecca OO0pa3oBaHMUS PAaCTBOPOB.
CHJIBHBIE U CJIa0ble JIEKTPOJIUTHI, HOHHBIE PABHOBECHUS B BOJHBIX pPacTBOPAX,
POM3BEACHUE PACTBOPUMOCTHU

Tema 3.6

DNEKTPOIUTHYECKAs JUCCOLMALNA, BOJHBIE PacCTBOPHI
BOJIOPOJIHBIN TIOKA3aTeNb, PEAKIMU OOMEHA, THAPOIIH3 COJICH.

OJICKTPOJIUTOB,

Tema 3.7

CgoiicTBa pa30aBJICHHBIX PACTBOPOB HEIIEKTPOJUTOB,  KosmuraTuBHBIC
CBOMCTBAa PACTBOpPOB, 3akoHbl Payns. Kpuockomuss DO0ymmnocKonus.
OcMotnyeckoe napienne. 3akoH ['eapu. M3oronndeckuii kodpuimenr.

Paznen 4.

OCHOBEI QJICKTPOXUMHNYCCKUX IMPOLCCCOB.

Tema 4.1.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pcaKkiuu, 3JI€KTpOHHBII>'I 6anch,

MOJ'I?IpHI)Ie MacCChI OKBUBAJICHTOB OKHCIIUTECIIA 1 BOCCTaAaHOBHUTCIIA.

Tema 4.2.

XUMHUYECKUE UCTOYHUKU DJIEKTPUUECKOro TOKa. ['albBaHMYECKUE JIEMEHTHI,
CTaHJIAPTHBIC DJICKTPOJHbIC MOTEHIMAbI. JIBOMHON SJIEKTPUYECKUM CIIOM.
VYpaBHenue HepHcTa. PaBHOBECHBI. 351€KTpOAHbIN TOTeHIMANA. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

Onexktponus, 3akoHbl Papaznest KaronHble 1 aHOJHBIE NTPOLIECCH] PACTBOPOB U
paciIaBoOB IEKTPOIHUTOB.

Tema 4.4

Koppo3ust u Gopbba c Held. YpaBHEHHS KOPPO3MHUHBIX MPOIECCOB C
KHCIIOPOJTHOM ¥ BOAOpPOAHOW Jmemnossipu3arnueii. CrmocoObl  3alMThl  OT
KOPpPO3UU — XUMHYECKHE, DJICKTPOXUMUYECKUE (METaTHYeCKUe- KaTOIHbIE,
aHOJ/IHBIC TTOKPBITHS). JIernpoBaHNe METAJIIOB.

Paznen 5.

CaoiicTBa IMPOMBIIIJICHHO BaXXHBIX 3JICMCHTOB U HUX COG,Z[I/IHGHI/II\/'I. MMOJIYyYCHHC
MeTaJUIOB. MeTalmniecKue CIIaBbl B KOMITO3HTEL

Tema 5.1.

Kraccel XMMHYECKMX COCIMHEHHH, CBOICTBAa MPOMBIIIICHHO BaXKHBIX
3JIEMEHTOB M HX coeauHeHud KommosuimonHbele Martepuaibl. KepmeTsl.
Xumus meramioB (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , dpymiepeH,
kapOuH. TommBa (TBEpIOE, >XKHIKOE, Ta30BOE), CMA304YHBIC MaTEepUaJIbI,
MOTOpPHBIE Maca.

Tema 5.2.

Xumudeckass waAeHTHGUKAUsI. MeToasl XUMHUYECKOTO HWCCIACAOBaHUS |
aHaJIM3a BEIECTB U WX MpeBpaileHuil. KauecTBeHHBIM U KOJUYECTBEHHBIN
ananu3.(['paBuUMeTpUUECKUi, THTPUMETPUIECCKUIN, KOMIUICKCOHOMETPUUECKHI
METO/IbI aHATU3A).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne TeMbl MpakTU4ECKUX . | TpynoemkocTs, |pasgena
. @OpMBI IIPAKTUYECKUX 3aHATUI
/11 3aHATUH (uac) JTUCIIAI
JIMHBI




Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

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

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJTOEMKOCTh

Ne
Ne HaumenoBanue nabopatopHbsIx padoT Tpynoemkocts, | pasnena
n/m (gac) JUCITUTLIT
VHBI
Cemectp 1
1 CrexnoMerpuueckue 3akoHbl. OyH1aMEHTaIbHbBIE TOHATHUS
1 3aKOHBI XUMHH. Cr1ocoObl onpeiesieHnss KOITU4ecTBa 2 1
BElIECTBA.
2 Omnpenenenne M’ s3kBHUBaJIeHTa MeTaJUIa 3 1
3 Onpenenenue TeraoBoro 3dexra peakuuu 4 3
HEeUTpaJIM3alki.
4 N3MepeHue u pacdeTr 3JIEKTPOAHBIX TOTEHIIMATIOB 4 4
MeTamioB u 3J]C ragbBaHMYECKUX DJIEMEHTOB.
5} XuMHUecKas U dJIEKTPOXUMHUYECKAS] KOPPO3Us, 4 4
HccnenoBanue Koppo3uK METAIIIOB U ONPEIEICHNE
uHTHOUTOpHOTO Y dekTa.
Bcero: 17

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

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTennbHON pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM pabOTHI M €€ TPYIOEMKOCTD

N Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh

Jac Jac
1 2 3
H3yueHne TeOpeTHIecKoro MaTepuasia 10 10

nucturiuasl (TO)

Pacuetno-rpaduueckue 3aganus (PI'3) 1 1

[ToaroToBka K TEKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamuee 3aganue (/13) 2 2

[ToaroroBka K MpOMEKyTOUHOMU 6 6

arrectaruu (I1A)
Bcero: 21 21

5. [lepeuensb yueOHO-METOIUIECKOTO 0OECIICYCHHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIMIUXCS TT0 AUCITUTUTHHE (MOYJTIO)
Y4eOHO-METOAMUECKUE MaTepHallbl JJIsi CAMOCTOSATEIHHOW pabOThl OOYYArONIMXCsl YKa3aHBI B
. 7-11.
6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[TepeueHb eYaTHBIX U 3JICKTPOHHBIX YUEeOHBIX M3JaHUN IPUBEICH B TabuIe 8.




Ta6mmia 8— IlepeueHb meYaTHBIX W DIEKTPOHHBIX YYCOHBIX U3aHUN

KomnuectBo
9K3EMILISPOB B
Ué?_lﬁ)[g ec bubnmorpaduueckas ccpiika 6Hgi1pi(§:m
AEKTPOHHBIX
9K3EMILISIPOB)
https://urait I'muuka, H. JI. O6mas xumus B 2 T : y4eOHUK IS
ru/bcode/3 akagemudeckoro OakamaBpuara / H. JI. ['muHka ; mox
88983 (nata penakuuei B. A. ITonikoBa, A. B. babkoa. — 19-e u3n.,
oGpaLLICHHS: nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2016. —
20.04.2019) 729 c. — (bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-
T 9916-6445-5. — Tekcrt : anexkrponnsiii // ObC KOpaiit [caiit].
https://urait. OO6mrast 1 HeOpraHUYecKass XMMUsl. 3aJadyHuK : yaeOHOe
ru/bcode/43 nocobue 11 akagemudeckoro 6akanaBpuara / C. C. babkuna
2806 (1ata [1 np.] ; mox penakumeii C. C. babkunoi, JI. JI. TomuHOM. —
oBpameHus: Mocksa : M3natenscTBo FOpaiit, 2019. — 464 c. —
20.04.2019) (bakamaBp. Akagemuueckuii kypc). — ISBN 978-5-534-
T 01498-3. — Tekcrt : anekrponnsii // DbC KOpaiit [calT].
OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI : [
DnexTpoHHBIH pecypc] : yueoHoe ocodue / T. E. Kprbiiosa,
T. 1. ®omuuesa ; C.-IletepO. roc. yH-T adpOKOCM.
puOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE AaH. - CaHKT-
ITerepOypr : M3n-Bo 'YAIL 2019. - 77 c.
Oomas xumus : yueOnuk / H. B. KopoBus. - 6-e uzs., ucrp. -
>4 K68 M. : Bercm. mk., 2005. - 558 c. 194
54.X45 Xumus : yueOHUK aiist By30B / A. A. I'ypoB [u ap.]. - 2-e u3n., 15
crep. - M. : Uzn-so MI'TY um. H. D. baymana, 2004. - 784 c.
OOmrast xumus : [ DIeKTpOHHBIN pecypc] : yueOHo-
Meroanueckoe mocooue / T. E. Kpsutosa ; C.-Ilerepb. roc.
VH-T a9POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBHIE
nad. - CIIo. : U3a-Bo I'VAIIL 2016. - 98 c.
JlaGopaTopHble U CEMUHAPCKUE 3aHATHUS 110 OOIIEH 1
54 A9 HEOpraHn4eckoi xumuu : yueonoe nocodue / H. C. Axmeros, 10
M. K. Asuzoga, JI. U. baneiruna. - 6-¢ usn., crep. - CII6. :
Jlanp, 2014. - 367 c.
Bf)t(r))li{:/ce)r:% I'ensman, M. U. Heopranuueckast xumusl : yaeOHOe TocoOue
00k/4032 / M. W. T'enspman, B. I1. FOcTpaToB. — 2-¢ usm., crep. —
Cankr-IlerepOypr : Jlans, 2009. — 528 ¢. — ISBN 978-5-
gg;)T;meHm' 8114-0730-9. — Tekcrt : 2neKTpOHHBIH // JIaHb : 37EKTPOHHO-
200 4.2019)' OMOJIMOTEYHAS CUCTEMA.
54 E55 OcHoBBbI 00111e# XUMuH : yaeoHoe nmocodue / B. U. Endumos. 20
- 2-e m3g. - M. : UHOPA-M, 2017. - 256 c.
7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BATENBLHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « THTepHeT»
[Tepeuenn DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(HOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX JUISi OCBOCHHUS TUCIHTLIHHBI

npuBeseH B Tadmuie 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHeT»

URL agpec Haumenosanue
http://www.xumuk.ru/ CaiiT 0 Xumun
http://www.hemi.nsu.ru OCHOBBI XMMHUH: 00pa30BaTEIbHBIN CaliT
JUISL CTYZICHTOB
http://lib.aanet.ru/jirbis2/index.php? DJIeKTPOHHBIE PECYPCHI OMOINOTEKH
option=com_content&view=article&id=28&Itemid=393

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

Tabmuua 10— Ilepedens nporpaMMHOro 00eCTIeYeHHS

Ne i/t Hanmenosanmue

He npenycmotpeno

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

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

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tabmiel 2.
Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Howmep aygutopuu

i/@n HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOM 0a3bl (npu
HEOOXOMMOCTH )
1 | JlexuuoHHas ayIuTOpUs C UCIIOIb30BAaHUEM JEMOHCTPALIMOHHBIX 32-01
Tabaui u cxem, [lepuoandeckoil CHCTEMBl XUMUYECKUX DJIEMEHTOB (I"acremno,15)
J.N.MenneneeBa, 00pa31ioB MUHEPAJIOB, MOJIEIIEH
IIPOCTPAHCTBEHHBIX PEILIETOK.
2 | Cnenuanu3upoBaHHas XUMHYecKas Ja0bopaTopus ¢ 33-02, 33-04

WCIIOIb30BaHUEM JIEMOHCTPAIIMOHHBIX IIAKaTOB, J1a00paTOPHBIX (I"acremno,15)
CTCHAOB U YCTAHOBOK IJId OMMPCACIICHUS SKBUBAJICHTA MCTAJLIA,
W3MEPEHUS IIEKTPOJHBIX TOTCHIIMAIOB, CKOPOCTH KOPPO3HH-
MCTAJIJIOB - MUJUJIMBOJIBTMETPBI; AHAJIUTUYCCKUC U SJICKTPOHHBLIC
BeChl; JabopaTopHbie pH-MeTphl, IEHTpU(YTH U KaJOpUMETP.

10. OueHouHbIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTeCTaIli
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBECH B Tabmuie 13.
11. Tabmuna 13 — CocTaB OIICHOYHBIX CPEICTB JUIsl TPOBEACHUS TPOMEKYTOUHOM
aTTeCTaluu




Bua npomexyTo4HOM arrecTauuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOPOCOB K AK3aMEHY;
3amaun;.

11.1. B kayecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbl ~ YHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or1eHKa KOMITETEHITUHI

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aiupHad mKaia PaKIEp bop

— oOyyvaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JIOTIOMHHUTEIHHOW JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— cBOOOHO BJIAJICET CHCTEMOH CIICIIMAITM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4uTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

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

— apryMeHTHPYET Hay4YHBIE I1I0JIOKECHNUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX OHSITUH.

«XOPOLLIOY
«GAUTEHO

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

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJa/Iee€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHLHOY
«3AuTEHO

— o0yyJaromuiics He YCBOWJ 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

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

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IPUMEHEHUY 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

11.2. TunoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

No /it [Tepedenn BOmpocoB (3a1a4) JuIsl SK3aMeHa

1. KBaHTOBO-MexaHnueckasi MOJIesIb CTPOCHHS aTOMA.

2. Atom. [lpuanun vHeonpenenennoctu I 'eitzendepra. Ypasuenue [le bpoits.




BonnoBas pyHkius.

3. Vpasuenue lpenunrepa. KBantossie uncna. [Ipunmun 3anpera [laynu. [TpaBuso
Xynna, KnedykoBckoro.

4, Ilepuonnueckas cucrema [[.M1. Menneneena

5. [TeproguIHOCTH U3MEHEHHS CBOWCTB JIEMEHTOB: paauyC aTOMOB U MIOHOB, SJHEPTUH
MOHM3AINH, CPOJCTBO K JIEKTPOHY, AJIEKTPOOTPULIATEIbHOCTD, OKHUCIUTEIHHO-
BOCCTaHOBUTENbHAsI crtocoOHOCTh. CBsi3b I1.C. co ctpoeHnemM aToma.

6. OCHOBHBIE TUIIBI XUMHYECKOH CBsI3U. KOBaJIeHTHAs CBSI3b.

7. Teopust ruOpuUIU3aNUN U TE€OMETPUS MOJEKYI. [1oJIpHOCT U MOSAPU3YyEMOCTh
KOBAJEHTHOM CBSI3U U MOJIEKYJI

8. MexxMoieKyIsipHble B3auMoAencTBUs. BoiopoaHas cBs3b.

0. XuMHyeckasi TEpMOIMHaMUKa

10. XUMHYeCcKass KHHETHKA. XUMUUECKOe PaBHOBECHE.

11. PactBopbl. Crioco0Ob! BeIpaKeHHsI KOHIIEHTpAIHK pacTBOpoB. CBOWCTBA PaCTBOPOB

12. JucnepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS

13. PacTBOpBI 371€KTPONUTOB. DIIEKTPOIUTHUECKAS JUCCOIMAIUS

14, Juccoumanus Boasl. Jlucconuanus KUCIOT U OCHOBaHUKA. BomOpoaHbIN OKa3aTeb

15. [TpousBenenue pactBopumoct. MoHHO-00OMEHHBIE peakiuu. [ maponus comnei.

16. OKHCIUTENIHO-BOCCTAHOBUTEIBHBIE PEAKIINHI

17. [TonsTHEe «AEKTPOIHBINA MOTEHIIMATY. DNEKTPOXUMUUECKHE MPOIECCHI. DIIEKTPOJIN3
pacIuIaBoB U pacTBOPOB

18. O6mume cBoiicTBa MeTauioB. Kopposust MmetamioB. MeTobl 3alIUThl OT KOPPO3HH.

19. KoHcTpykunonnsle Metaiisl. Amomuanid. XpoM. JKeneso.

20. [Tonmmmepsl.

21. Xumudeckast uAeHTU(UKAIIS, aHATN3 BEIIECTBA

22. KoHnenTpanuu, ciocoObl BIpaKeHUN KOHIIEHTpaui. 3ajavya: Berauciurh
MPOIICHTHYIO KOHIICHTPAIMIO a30THON KUCIOTHI p=1,05 1/MOJIB, €CJI U3BECTHO, YTO
KOHIIGHTpAITHMS HFOHOB BOIOPOJA B pacTBOpe cocTasiuseT 6.33-10° Mons/n

23. TToHsATHE 0 KBAHTOBHIX unciax. HamicaTs snexrponnsie dopmymsl: Ca?t Sc, FL.

24, Konnenrpanuu, crocoObl BeIpaXeHUH KOHIIEHTpAi. MOISIpHOCTH pacTBoOpa
Al>(SO4)3 paBua 0,1 monw/1, p=1,02 r/mi1, pacCUUTaTh OCTAIBHBIC TUIIHI KOHIICHTPAIIHIA

25. Han 1% pactBop H2SO4, p = 1 1/ mu, paccuutate Cm, Cn, Cm, T, %. (MoasipHOCT®B,
MOJISITTILHOCTh, HOPMAJIBHOCTh, TUTP, MOJIIPHYIO JTOJIIO MOJYY€HHOT'O PacTBOPA).

26. KoHcranTa paBHOBECHS XUMUYECKUX peakiuil. Hanmummre MaTemMaTrnueckoe
BBIPOKECHHE KOHCTAHTHI paBHOBecus peakuuu: 2A(r) +B2(r) =2AB (r) u onpenenwure, B
KaKyI0 CTOPOHY CMECTHUTCSI pABHOBECHE MPU YBETUYCHUH OOIIETO JTaBICHUSI.

217. Ha Boccranosienue 7,09t okcuma AByXBaJICHTHOTO MeTallia Tpedyercs 2,241
BOJIOpoJa (H.y.). BEIYUCIUTE SKBUBAJICHTHBIE MACChl OKCUIA U MeTaiIa. Yemy paBHA
aTomHas Mmacca Me?

28. Onpenenuts B KAKOM HAIlPaBJICHUU OYyJIEeT MPOTEeKaTh peaKkius IpHU CTaHAAPTHBIX
YCIOBUSX:

COClz > CO+ Cla.
BemectBo AG xJx/Mo1b
CO - 137,2
COCl; -210,4

29. CKopocThb peakiiui B TOMOT€HHBIX crucTeMax. PakTopbl, BIUSAIONINE HA CKOPOCTh
peakuuu. 3akoH aelicteua Macc. KoncranTta ckopoctu. CBsi3b KOHCTaHTbI
XUMHUYECKOT'0 PABHOBECHsSI C KOHCTAHTAMHU CKOPOCTEH MPSMON M 00paTHOM peaKIfuii.

30. Berancnure HopmansHOCTh pactBopa HCI, ecmu ans Helitpanuzanuu 20 M1 pacTBopa
HCI u3pacxomosano 10ma 0,2 N pactBopa KOH

31. [Tpu kakoil TeMIiepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTEKAHHE




peakuuu: 2HgO (x)«> 2Hg(x)+ O2 (1). 3aBucumoctsio AH u AS npereOpeus.
Boruucnurs AG peakiuu.

BemectBo AH x]JI>x/mMonb AS Jlx/mMonbeK
HgO(x) -90,8 70,3
Hg (x) 0 76,1
O2(1) 0 205,4

32. Bonopoansriii mokazarens. Beraucauts pH 0,01N pactBop H2SO4, 0=1

33. Xumnyeckoe paBHoBecue. Ilpunuun Jle-llatense. Omnpenenantb, B KaKoM
HaIpPaBJICHUU MPOU30MIET CMEIIEHHE PaBHOBECHSI XUMUYECKON PEaKINU:

2NH3 <> Na(r) + 3H2(r ) AH=+92,4
npu:
a) MOBBINICHUU TeMITEPaTyPhl
0) MOHMKEHUH JaBJICHUS
B) YBEITMYCHUU KOHIIEHTpauu N»

34. CrexnoMeTpruecKre 3aKOHbI XUMUH, 3aKOH KBUBAJICHTOB, MOJISIPHBIE MAaCChI
SKBHMBAJICHTOB BEIICCTB: OKCHAOB, KUCIIOT,COJICH U ocHOBaHMM. 3agaya: 2,705 T
XJIopuJia TpEXBAIEHTHOTO METalsla B3aUMOACHCTBYET C 2T THAPOKCUAA HATPHUSL.
OnpenenuTh SKBUBAICHTHYIO MacCy MeTallia.

35. Brrunciouts DJIC koHuenTpanuonsoro snemenra (—)Ag/0.001MAg*//0.1Ag*/(+)
Kaxkue nporeccsl IpoTeKaroT Ha KaToJe U aHozae?

36. Peakmus mporekaet no ypaBHeHuto N2 + Oz = 2NO. KoHleHTpauu nexXo1HbIX
BelIecTB 0 Havyana peakiuu 0butn [N2]= 0,049 mons/mn, [O2]= 0,01 mons/m.
Brerancnure koHIeHTpanuio 3Tux Bemects, koraa [NO]= 0,005 moms/m.

37. Ha nelitpanuszammio 0,943 r ¢pocpopucroit kucnorst H3POs uzpacxomosan 1,291 r
KOH. Bpruucnnure K0oIu4ecTBO BEIIECTBAa SKBUBAJIEHTA, MOJISIPHYIO MacCy YKBUBAJICHTA
¥ OCHOBHOCTbH KHCIIOTH. Ha OCHOBaHWM pacyeTa HAMUIINTE YPAaBHEHUE PEAKITUH.

38. Oneprusi ['n66ca (cBoOOHAS dHEPrUs) U €€ U3MEHEHUE MPU XUMHUUYECKHX PEaKITUsX.
Hamnpasinenne XuMHUYECKUX IIPOLIECCOB.

Honb3ysck 3HauenusMA AGy,, PearupyroIKX BEUIECTB, Bhraucaute AGS,, peakuun
SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeseauTe, MOXKET JIM OHA OCYIIECTBUTHCS
MIPH CTAaHIAPTHBIX YCIOBHSIX.
BemectBo AGg,, KJIK /MOTB
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0

H20(r) -228,1

39. XapakTepucTuka HOHHOU cBsi3u CTeneHb HOHHOCTHU CBsI3U. DPDEKTUBHBIN 3apsia U
CTEeNeHb OKUCIIECHHUS aTOMOB. OCHOBHBIE THUIIBI KPUCTAIITHYECKUX CTPYKTYP.
OnemeHTapHas siuerika. KoopimHalmoHHbIE YnCciia aTOMOB.

40. MoryT 11 IPOUCXOAUTh OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH MEXKITY
BemectBamu: a) NHz 1 KMnOgs; 6) HNO2 u HI; B) HCl u H2Se? [Touemy? Ha
OCHOBaHUU DJIEKTPOHHBIX YPAaBHEHUN paccTaBbTe KO (UIIMEHTHI B ypaBHEHUH
peakmuu, uaymieit mo cxeme: KMnO4 + KNO2 + H2SO4 — MnSO4 + KNO3 + KoSO4 +
H-0.

41. Kaxoit cioco6 oOpa3oBaHMsi KOBaJICHTHOM CBSI3U SIBJIICTCS IOHOPHO-AKIIEITOPHBIM?

Kakune xumunueckue cssu B nonax BF, ? Ykaxkure nonop u akuenrtop. Kak o0bsicHUTL
TETPa’APUUYECKOE CTPOCHHUE HOHA?

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

Ta6muma 16 — Boripocs! (3amaun) mis 3avera / audd. 3adera




Ne n/mt ITepeuenp BonpocoB (3a1au) uist 3ayera / nudd. 3agera

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedens TeM i KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

Ne /i1 [IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS
B KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 IpoBeIEHMS MPOMEXYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUSA
MpeICTaBICHBI B Tabmwuie 18.

Ta6muia 18 — [IpumepHslii mepedeHb BONPOCOB ISl TECTOB

No /it [IpumepHBIil TepedeHb BOMPOCOB JIsl TECTOB

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

11.3. Meroauueckue  Marepuaibl,  ONpPENCNSAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX H3Tanbl (OPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXxcs
I'VAIL

12. Meroanveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTUTMHBI

[enbt0 MUCHUIUIMHBL SBISETCS — IMOJydeHHE CTYJICHTaMH HEOOXOIUMbBIX 3HAHUM,
YMEHUH W HAaBBIKOB B OOJIACTH XMMHH, YTO ITO3BOJUT UM YCIICIIHO PEIIaTh TEOPETUYECKHUE H
NPaKTUYECKHE 3a]laud B 00JIACTU Pa3padOTKU KOHCTPYKIIMK THUIIOBBIX 3JIECMEHTOB M arperaros,
NPUMEHSS CTaHAAPTHBIE KOMITBIOTEPHBIC IPUJIOKEHUS 11 KOHCTPYHUPOBAHHMS, IPOBOJISI PACUETHI
U 00OCHOBBIBasE BBIOpPAHHBIC CTPYKTYPhI MPUOOPOB C TOYKH 3PCHUS TEXHUKH M SKOHOMHKH.
OOyuJatoniriecs: JODKHBI OCBOUTH TUCIHILIMHY Ha YPOBHE, MO3BOJISIONIEM UM MPUMEHHUTH CBOH
HaBBIKM B OONACTAX MCCIENOBaHUSA, pa3padOTKU TNPHOOPOB M CHUCTEM, OCHOBAHHBIX Ha
UCTIOJIb30BaHUU  ONTHUYECKOTO W3JIYYCHHUsS; KOHTPOJb ONTHYECKHUX, ONTHKO-IJIEKTPOHHBIX
9JIEMEHTOB, TPUOOPOB M CHCTEM, MOJYUYHMBIIEIO MOATOTOBKY 1O 0Opa30oBaTEIbHOM MporpaMmme
6akanmaspa 12.03.02(01) «OnTHKO-3JIEKTPOHHBIE TIPUOOPHI K CUCTEMBI»

12.1. Meroauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuaia
OcCHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO MaTepHalla — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
riyOOKOoe W sICHOE H3JIoKeHHe ydeOHOoro Mmarepuana. HasHaueHHe COBpeMEHHON JEKIMH B
paMKax AMCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(MOpPMALMIO MO TEME, a B OCBOCHUH
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIciau. B ydyeOHOM mponecce JIeKIus BBIIOIHIET METOI0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAeT LEeIbHOE MPEACTaBIECHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.




[LnaHupyeMble pe3yabTaThl IPH OCBOSHUH 00yUYaIOIIMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aWMOCBS3aHHBIX 3HaHUH, YpPOBCHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

—  TIOJIyY4EHHE OIIBITa TBOPUYECKOH pabOThHl COBMECTHO C IIPEIOIaBaTEIIeM;

— pa3BuUTHE TPOPECCHOHATBHO-IIEIOBBIX  KAayecTB, JIIOOBH K TpPEAMETYy H
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIIICHHSL.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YypPOBHE DAa3BUTHUS HAYKH U TEXHUKH U O
NPOTHO3€ UX Pa3BUTHS Ha OJM>KaNIIIAe TO/bI,

— Hay4YUThCS METOJMYECKH 00padarbiBaTh MaTepuas (BBIACIATH TIABHBIC MBICITH H
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
bopMyTUPOBKax);

—  TOJIyYeHHE TOYHOTO TOHUMAaHHS BCEX HEOOXOAUMBIX TEPMHHOB M TTOHSATHIA.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX ITUCKYycCHU 00
0COOEHHOCTSIX TPUMEHEHHS OT/ICJIbHBIX TEMATHK I10 TUCIUILIIHE.

CTpyKTypa npeIocTaBiICHHs JISKIIMOHHOTO MaTepuana;

BeryruieHne — 4acTh JIEKIWM, 11e7Th KOTOPOH - 3aMHTEPECcOBAaTh W HACTPOHUTH AyIUTOPHIO Ha
BOCTIpUATHE y4eOHOro Marepuana. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTepUCTHKA €€ — MPO(heCCHOHATLHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, ENH
JeKIMH;, W3J0KCHUE TUTaHA JICKIMH, BKJIIOYAIONIETO0 HAaWMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJJICKAITNX PACCMOTPEHUIO Ha JIEKIHWW; XapaKTEepPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOAUMOW JUIi OpraHU3allil  CaMOCTOSATENBHOW pabOThl CTYIEHTOB; PETPOCHCKIIHS-
HAIllOMHUHAHAE O BOIPOCAX, PACCMOTPEHHBIX Ha— TPONUION JIEKIMH, CBSI3b HMX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAYeHWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CHCTEeME JIPYTHX HAYK.

OcHOBHasl 4aCTh - U3JI0KEHUE COJEPIKAHUS JICKIIUH B CTPOTOM COOTBETCTBUU C
MPE/UIOKEHHBIM TIJIAHOM. BKITIOYaeT pacKphIBAOIIUN TeMy JICKIUM KOHIICTITyaIbHBIA U
dakTUYeCKUi MaTepualn, €ro aHalu3 W OIEHKY, pa3lIu4Hble CIOCOOBI apryMEHTalluu |
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX TIOJIOKCHUH.

3akIIoYeHHue - MOJBEJCHUE OOIEro MTora JIKIuu, 00001eHne Marepuaina, HopMyIupoBKa
BBIBOZIOB 110 TeMeE JICKIIMW; OTBETHI HA BOMIPOCHI CTYICHTOB.

JUis  HaIeKalero OCBOCHHS Kypca XHMHH HCIIONB3YIOTCS CICNHUAIbHBIC HATJISATHBIC
CpeACTBa, C TIOMOIIBI0 KOTOPBIX MOXKHO IepelaBaTh CTyIeHTaM HH(OpMAIMIO O BEIIECTBaX,
00BeKTaXx W CymecTBe (PU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJIENTM KPUCTALUTUYECKUX PEIIETOK, TAaOIHIBI M IIAKAThl C SHEPreTUYECKUMHU JHarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aTopaMu U 6e3 HUX U T.1.

OcyIiecTBIeHHEe KOHTPOJIS 32 BEIACHHEM CTYyJIEHTAMH KOHCIIEKTa— JIEKIMW; OKa3aHue
CTYZICHTaM TOMOIIM B BEICHHM 3allUCH JICKIWU — (aKICHTUPOBAHHE H3JIOKEHUS MaTepuaa
JICKIIMHU, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HaumOojee BaKHOU HHQOpMAInH,
WCITOJIH30BaHUE T1ay3 /ISl 3alUCH TAOJIHII, CXEM)

12.2. Meroauyeckue yka3aHUsS I OOYYaIOIMIUXCS IO BBITOJTHEHHUIO JA0OPAaTOPHBIX
pabot

B xoxe BeimonmHeHUs 1abOpaTOpPHBIX pabOT OOy4aIOMUNUCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETH COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4aroOIIMMCS SIBJISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpenesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTeYnBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW JTUCLUIIJINHBL;

— 3aKpCIJICHHUC, PA3BUTHC U ACTAIM3AlNA TCOPCTUUCCKUX 3H3.HPII>1, MOJIYYCHHBIX Ha
JCKIUSAX;

— TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JTUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue ¥ TpeGOBaHUS K IPOBEICHUIO Ta00PaTOPHEIX PaboT

1. Xumwus : XuMUYeCKHe PeaKIiH, BbI3bIBAIOIINE AJIEKTPUUYECKUI TOK, 3JIEKTPOIAHbBIE
NOTEHLUAJBI U 3JIEKTPOJBUKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOINYECKUE YKa3aHUA K
BBITIOJIHEHHIO JIabopaTtopHoil padboTel / C.-Ilerep0d. roc. YH-T a’poOKOCM. MpUOOPOCTPOCHHS ;
coct.: FO. C. Hukomnaes, T. E. KpbutoBa. - DnexkTpos. TekcroBble naH. - CII0. : U3zn-so I'VAIL
2015.-19c.

2.  Xwumua. TemnoBoit 3¢hdekt (3HTANBINSA) XUMHUECKOW peakuuu : [ DIIeKTpOHHBIN
pecypc] : MeTouUYecKre yKa3aHus K BBINOJHEHHIO JabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T adpokocM. npubopoctpoenus ; coct.. FO. C. Hukomaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

3.  Xumus : OKBUBAJICHT. 3aKOH OKBUBAICHTOB : [ OJIEKTpOHHBIA pecypc|
METOJMYECKHE YyKa3aHWs IO BBIMOJHEHUIO J1aboparopHoit pabotel / C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoerus ; coct.: T. E. Kpsuioa, 1. B. OrypiioBa. - D1eKTpOH. TEKCTOBBIC
nas. - CII6. : U3a-Bo I'VAIL, 2016. - 15 c.

4. Xumus. Kopposus metamios : [ DIEKTpOHHBIA pecypc]| : METOAMUYECKHE YKa3aHUsI 110
BBITIOJIHEHHTO J1abopaTopHbIX padot / C.-IleTepl. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHS ; COCT.:
10. C. Hukomnaes, T. E. KpputoBa. - DnektpoH. TekctoBbie aaH. - CII6. : U3n-Bo I'YAIL 2016. -
27 c.

Crpykrypa u hopma oTueTa 0 1abopaTopHOM padboTe

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pynOBaHHE.

3. OmnucaHue SKCIEpUMEHTA.

O6paboTka pe3yabTaToB

TpeboBanus k 0ohopMIIEHUIO OTYETAa O JIabopaTOpHO paboTe

1. Oru€r momkeH coiepaTh TUTYIBHBIA JIUCT, a €r0 COJEp>KaHHE COOTBETCTBOBATH
opopmienuto, cormacuo 'OCT 7.32-2017. (3amotHEHHBIC TAOJIUIIBI C TTOTYYCHHBIMHU
IKCIIEPUMEHTAILHBIMHA JaHHBIMU) HopmaTuBHAsl TOKyMEHTalWs, HEOOXOoauMast st
odopmIteHus, MpUBEACHA Ha 3JIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc
BrinonHeHsl He00X0IMMBIE PACUETHI.
[Toctpoens! rpaduveckie 3aBUCUMOCTH OT 33/IaHHBIX TTApaMETPOB.
CremaHpl BEIBOJEL.
BrImonHeHbI KOHTPOJIBHBIE 3aJaHMsI HA TeMY J1a00paTOpHOI pabOTHI.

asrwN

12.3. Metoauueckue ykazaHusi Jjsl 0OYy4aIOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl
B xo/1e BBINOIHEHHS] CAMOCTOSTENLHON pabOoThI, 00yJaroUIHiics BBIOIHIET padoTy MO 3aJaHHIO
U TIPU METOJIMYECKOM PYKOBOJICTBE MPETIOIaBaTels, HO 0€3 ero HelmoCPeJICTBEHHOTO YIacTHsl.

B mporecce BBIMOTHEHHMS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUpPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUN NPUOOpETAEMbIX 3HAHMH, 00ECHeYyMBaeT BBICOKHMA
YPOBEHb YCIIEBAGMOCTH B TEpUOJ OOYUYEHHS, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.



MeroauyeckiMH ~ MaTepUallaMH,  HaNpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:
—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

12.4. Metoauyeckue yKazaHUA I OOYYArOIIUXCS TI0 TPOXOXKIEHUIO TEKYIIETo
KOHTPOJIS YCTIEBaeMOCTH.

Tekymuii KOHTpPOJIb YCIEBAEMOCTH MPEAYyCMaTPUBAET KOHTPOJIb KayecTBA 3HAHMM
00y4JaromuXxcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

1. 3ammra 1a60paTopHBIX paboT

2. BeimonHeHre mpoBepovYHO paboTHI IO TEME J1a00paTOPHON PabOThI

3. perieHue 3a1a4 1o Teme 1abopaTOpHOI pabOTHI.

12.5. Metoau4eckue yka3zaHUs I OOy4YaromUXcs MO MPOXOKIACHHUIO MPOMEKYTOUHON
aTTeCTalMU.

[IpomexyTouHass  arrectanus  OOYYAIOIIMXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIIbHBIX PE3YJIbTaTOB OOyYeHHS MO AuciuiuinHe. OHa BKIIOYAET B
ce0s:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydYalomMMcs B Ipoliecce
M3Yy4YEHUS BCEH MMCITUIUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIBHON PabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a1ady. OJK3aMEH, Kak IpPaBUIIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHIM.

Iloanuce BHECHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUIH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




