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PaGouas mporpaMMa JUCIMIUTHHBI «XHUMHs) COCTaBjieHa B COOTBETCTBHHM C TpeOOBAHMAMH
deiepaIbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTAH/APTA BBICIIETO obpazosanus (PI'OC BO),
YTBEPKIEHHOTO TIpHKa3oM MuHHCTEpCTBA 00pa3oBaHMs U HayKH Poccuiickoi ®epepanun 20.10.2015
r. Ne 1172. Pa6ouas nmporpaMma fpeHa3Haqena /uis OAr0TOBKY GakanaBpa 10 HanpaBlIeHUIO 35.03.06
Arponnzkenepusi, npoduis - TexHuueckuil cCepBHC B arpoNPOMBINLIEHHOM KOMILIEKCE

Hacrosmas pabGouas mporpaMva JIMCLMIUIMHBI — COCTaBJI€HA B paMKax OCHOBHOM
npodeccronanbHoit obpasosarensHoil mporpammbl (OIIOIN) i yunteisaet 0coOeHHOCTH 00y4YeHHMS IPU
HHKJIIO3MBHOM 00pa30BaHMH JIHI] C OIPAHUYEHHBIMU BOSMOKXHOCTAMH 370POBbS (OB3) 1 MHBANHUIOB.

CoCTaBUTEb — KAHJWIAT TEXHWYECKHMX Hayk, JoueHT kadeapsr «Maremaruyeckue H
eCTeCTBeHHOHAYYHbIE AUCIHIIHHED X0X10B A.B.

Pabouas mporpaMma JHCIMIUIMHBI OOCYXKICHA Ha 3acellaHuy kadenpbl «MaTeMaTHYECKHE H
eCTeCTBEHHOHAYYHbIE TACIUTUIMHBIY

«05» _despans 2018 r. (mpotoxon Ne 6 ).

3aB. kadeapoit «MaTeMaTHYECKHE ¥ eCTECTBCHHOHAY YHBIC i

JMCIATUTHHBIY, IOKTOP TEXHUYECKHX HayK, podeccop E.M. Bacapsiruaa

PaGouast mporpaMma JMCIHATLIAHBI 0100peHa METOINYECKOi komuccneii pakyisrera TC B ATIK
«07» _espans_ 2018 r. (mporokon Ne 6 ).
TIpencenaresns METOAMIECKOM KOMUCCHHA (haKyibTeTa

TC B AIIK,
KaHIUIaT MeJaroriyecKux HaykK, JIOICHT % » S o srpe oY~ HB.Ilapckas

08

ey,

HAY4HAA

upextop Hayunoi 6ubaHoTeku
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[Inanupyemble pe3ynbTarthl OOy4YeHHS MO JAUCLUUIUIMHE, COOTHECEHHbBIE C
IaHupyeMbIMu pe3ynibraramu ocBoenust OIIOIT
1.1. Ilenp u 3aga4¥ AUCIUTLIAHBI
1.2. IInanupyemsble pe3yabTaThl 00yUEHHs 110 TUCIHUILIHNHE (TI0Ka3aTeNnn
c(hOpMUPOBAHHOCTH KOMITCTCHITHH)
Mecto qucuumiunsl B ctpykrype OITOIT
O0BeM AUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI
3.1.  Pacnpenenenue oobemMa TUCHMILIMHEI 110 BUAaM Y4eOHOH paboThI

3.2.  Pacnpenenenne yaeOHOT0 BpEeMEHH I10 pa3fieinaM U TeMam

CTpyKTypa U collep:KaHnue JUCIUILTTHBI

4.1. CopepxaHue JTUCIUTIIUHBI

4.2. CopaepxaHue JIEKIUH

4.3. Copepxanue 1abOpPaTOPHBIX 3aHATHIA

4.4. CopepxaHue MPAKTUUECKUX 3aHITUN

4.5. Bupsl u colep:kaHue cCaMOCTOSITENbHOM paboThl 00yUdaromuxcs
Y4eOHO-METOIMUECKOE 00CCIICUCHUE CAMOCTOATEILHOU PabOThI 00YyUaIOITUXCSI
M0 TUCIUIUINHE

@DOH/T OLIEHOYHBIX CPEJICTB IS IPOBEIACHHS IPOMEKYTOTHON aTTeCTaIluu
00y4aroIuxcs Mo AUCHUTIINHE

OcHOBHasl 1 JIOTIOJTHUTEIIbHAS Y4eOHas JInTeparypa, HeoOXouMast JJisi OCBOCHUS
JUCITUTLIAHBI
Pecypchl nHpOpMAIIIOHHO-TEIICKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»,
HEOOXOUMBIE JJI1 OCBOCHUS JUCIUILITUHBI
Metoanueckue yKazaHus i 00y4JaromuXxcsi 0 OCBOCHUIO TUCITUTUIMHBI
WupopmaninoHHbIe TEXHOJIOTUH, UCTIOTIb3YyEeMbI€ TIPU OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, BKITIOYas TIePEICHb
MPOrPaMMHOT0 oOecTieueHus: 1 UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanbHo-TeXHHUYECKask 6a3a, HEOOX0AUMast JUIs OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUIMHE

HunoBarnmonHbIe (hOpMBI 00pa30BaTEIBHBIX TEXHOJIOTHI

[Tpunoxxenue Nel. @oHA OIIEHOYHBIX CPEACTB ISl TEKYIIIETO KOHTPOIIS
YCIIEBAaCMOCTH | IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH 00YJIAFOIIHXCS TI0
JTUCITUTLINHE
Jluct peructpanvii ”3BMEHEHH

=
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTaTtamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

bakanaBp mo nHampaBieHHio ToAroToBKH 35.03.06 ArpouHXeHepHs AOIDKEH OBITh MOATOTOBJIECH K
CIeNYIOUMM BUAaM TNPO(EeCCHOHANBHONW AEATENBHOCTH: HAayYHO-MCCIIE0BATEIbCKOM, MPOEKTHOH,
HpOI/I3BOI[CTBGHHO-TeXHOJIOFH‘-IeCKOﬁ, OpI‘aHI/I?)aL[I/IOHHO-praBJIeH‘-IeCKOfI ACATCIIbHOCTH.

Heab aucuunanHb — cOpMHUPOBATH Y 00yHaIONIMXCs CUCTEMY (YHIaMEHTAJIbHBIX 3HAHHUH 110 XUMHH,
HEOOXOAUMBIX ISl MOCIEeNYIOIIEH MOJrOTOBKH OakajaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY pEIICHUIO
NPAaKTHYECKUX 3a7ad  CeNbCKOXO3AHCTBEHHOTO MPOM3BOJACTBA, a TaKXKe CIIOCOOCTBYIOIIHX
JAJbHEWIIEMY PAa3BUTHUIO JIMYHOCTH.

3agauu IUCHMILIMHBL

— U3Y4YUTb OCHOBHBIC XMUMHUUYCCKUC ABJICHHA, OBJIAACTD (bYHI[aMeHTaJH)HI)IMI/I IIOHATHUAMMU, 3aKOHAMHU U
TEOPUSMH KIIACCUYECKON M COBPEMEHHOM XHMUM;

— C(bOpMPIpOBaTI) OCHOBbBI HAay4YHOI'0 MHUPOBO33PCHHA U COBPEMCHHOI'0 XHMMHUUYCCKOI'O MBIIIJICHUSA,
O3HAaKOMHUTBCS C HAYYHOMW armapaTrypoi U METOIJaMi XUMUYECKOTO HCCIIEIOBAHUS, IPHOOPECTH HABBIKH
IMPOBCACHUA XUMHUYCCKOI'0 OKCIICPUMCHTA,

— HAay4UTbCS BBIACHATh XUMHYECKOE COJEpKaHWE B NPO(ecCHOHATIBHBIX 3amadax Oymaymien
JEATSIbHOCTH;

— OBJIJIETh METO/IaMH PEUICHUS MPO(ECCHOHANBHBIX 3a/1a4.

1.2. Ilsianupyemblie pe3yJibTaThl 00y4YeHHUs 10 JUCHHILINHE (IIOKa3aTe/ I ¢(pOpMHUPOBAHHOCTH

KOMIIeTeHIHil)
[Tnanupyemblie [Tnanupyemblie pe3yiabTaThl O0yYeHHS MO AUCIUILIINHE
pe3ynbTaThl
ocsoerns ONIOI SHAHUS YMCHHSI HaBBIKU
(KOMITETEHITHN )

OIIK-2 OOyuatonmiics  pommkeH | OOyuaromuiics gomkeH | OOydaromuiicss 10KeH
CHOCOOHOCTH K 3HATh: OCHOBHBIE 3aKOHBI | YMETh:  HCIOIB30BaTh | BIAJETh: HaBbIKAMU
UCTIOTb30BaHUIO XUMHH,  SBICHUS W | OCHOBHBIC XMMHUYECKHE | OMIMCAHUS  OCHOBHBIX

OCHOBHBIX 3aKOHOB | MIPOLIECCHI, HAa KOTOPBIX | 3aKOHBl W TIOHATHSA B | XUMHYECKHX 3aKOHOB,
€CTEeCTBEHHO- OCHOBAHBI MPUHIUIBL | TPOPECCHOHATBHON SBIICHU W TIPOIECCOB,
HAYYHBIX JUCLUUIUINH | JEHCTBUS OOBEKTOB | ACSITENTPHOCTH M JUIS | HA KOTOPBIX OCHOBAHBI
B IPOeCCHOHATIBHOM | TPOhECCHOHATLHON pCIICHUS WHKCHEPHBIX | PUHIUIBI  JICHCTBUS
JIeSITENTbHOCTH NesTeIbHOCTH U KOoTOphle | 3a1a4 - (b1.5.23-V.1) 00BEKTOB
WCTIONB3YIOTCS IS npoecCHOHATEHON
pelieHrss  MHXXEHEPHBIX JeSTeIbHOCTH u
3anau- (b1.5.23-3.1) KOTOpbIE HCIIONb3YIOTCS
TUIS pelieHus
WHXCHEPHBIX
3anad - (b1.5.23-H.1)

2. Mecto aucuuniauHbl B cTpykrype OITOII

Hucrunnmaa «Xumus» oTHocHuTcs k 6a3oBoit yactu brioka 1 (b1.5.23) ocHoBHO# podeccrnoHanbHON
o0Opa3oBaTebHOM MPOrpaMMbI OakajlaBprarta Mo HarpasiaeHuto moAroToBku 35.03.06 ArpounxeHepusl,
npo¢uib - TeXHUYECKUN CEPBUC B arpONPOMBIIUIEHHOM KOMILIEKCE




Pa3ienbl AMCHUMTIMHBI M MEKIUCHUIITIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYHOIIHMMH) U 00ecieYHBaeMbIMU (MOCJAEIYHOIIUMH) THCHUIINHAMHA

Haumenosanue
00ecIeunBaronX

dopmupyemMble KOMIETSHIINN

Ne | (mpemmecTByrOIIUX)

n/m | u o0ecrnedynBacMbIX

(mocneayrommx)
JUCTIATLITAH

Pazgen 1 Pazgen 2

Pasnen 3

Pasnen 4 Pasnen 5

[TpeamecTByroMmye TMCUUIUIMHBI B y4eOHOM IIJIaHE OTCYTCTBYIOT, TOCKOJIBKY AMCIUITIIMHA
nu3ydaercs B 1 cemectpe

[Tocnenyromme TUCIUTIIMHBI, TPAKTUKH

1. Drsuka ONK-2 | ONK2 | ONK2 | OINK2 | OIK2
2. buosorus ¢ OMK-2 | ONK2 | OINK-2 | ONK2 | OIIK-2
OCHOBaAMHU SKOJIOrnumu

3. O0béM TUCHUILINHBI U BU/bI y4eOHOH padoThl

O0beM mucruIuMHEI coctaiser 3 3aderHbie enuuuiel (3ET), 108 akagemmueckux dacoB. (jmanee

LIEICOB). I[I/ICI_II/IHJ'II/IHB. HU3y41acTCsd B 1 CEMCCTPC.

3.1. Pacnpenesienue 00beMa JMCUMILVIMHBI 110 BUIaM y4eOHO# padoThI

Bun yuebnoit paboTsl

KoanuectBo yacoB

KonTakTHas padora (Bcero) 32
B Tom uuce:

Jlexmun 16
[Tpaktueckue 3anstus (I13) -
JlaGopatopusie 3ansatus (J13) 16
CamocrosiTesabHas padora odyuawiuxcs (CP) 49
KonTpoas 27
Hroro 108

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam

B toMm umcne

HanmenoBanue pa3nienoB u Konraxraasg pabora g

Ne i/ p Bcero gacos 0 pabo =

JEKIMN J3 | 113 S

1 2 3 4 5 6 7 8

Pa3znen 1. OcHOBBI cTpoEHUS BeLleCcTBa

1.1. Beenenune. OcHOBHBIE 5 1 2 - 2 X

3aKOHBI XUMHH.




1.2.

XUMUA U IEPUOINYECKAS
cHCTEeMa DJIEMEHTOB.
CrtpoeHue aTOMOB.
Xumudeckas CBSI3b.

Pazgen 2. BzanMoIelCcTBUS BEIIECTB

2.1.

XuMuueckas
TEpMOJIMHAMUKA.
OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH.
XuMHuyuecKasi KHHETHKaA.
XUMHUYECKOE pAaBHOBECHE.

16 2

2

12

Pa3nen 3 PacTBopHl.

3.1.

XHUMHYECKHE CUCTEMBI:
pacTBOpPHI, AUCIIEPCHBIC
cucteMbl. OCHOBEBI
XMMHYECKOI'0 aHaJInu3a
BOJIHBIX PaCTBOPOB.

22 2

17

Paznen 4. DnekTpoXuMHUUYecKue mpoix

CCChI.

4.1.

DIEKTPOXUMHUYECKUE
CUCTEMBI: KUCIOTHO-
OCHOBHBIC U
OKHUCJIUTEIIHHO-
BOCCTAHOBUTEJIbHBIE
CBOIICTBa BEIECTBA.
lManbBaHnM4eCKHUe
AIIEMEHTHI. XUMUYECKUE
HUCTOYHUKH TOKA.
DIIEKTPOIN3 COETUHEHUIA.
Koppo3us meraninos u
3allIMTa OT KOPPO3HH.

26 4

4

18

4.2.

Peakmmmonuas crrocoOHOCTH
BELIECTB. XUMUYECKUE
CBOMCTBA METAJLIOB.

14 2

10

Pa3nen 5. DneMeHThI OpraHn4ecKol XUMHUH

5.1.

DneMEeHTbl OpraHuYecKOi
XUMHH, TIOJTUMEPBI,
OJIUTOMEPHI.

16 1

2

13

KonTpoas

27

Hroro

| 108 | 16 | 16

49

27

4. CTpyKTYpa M colepKaHue TUCHHIINHBI

4.1. ConepxaHue TUCUUILTHHBI

BBenenne

XuMus Kak 4acTh ectecTBo3HaHus. [Ipenmer xumuu. BemectBo. Bunbl xumndyeckux peakuuii. CBsi3b
XUMHH C IPYTUMH HayKaMUu. 3HaUCHUE XUMUU B (JOPMUPOBAHUYU MBIIIJICHUS, B U3YYCHUU PUPOIBI

" Pa3BUTHU TCXHUKHU. Xumus u HpO6J’IeMI)I OKOJIOTHH.

OCHOBBI CTPOEHUS BellecTBA
DNEeKTPOHHOE CTPOEHUE aToMa M CHUCTeMaTHKa XHMHYECKHUX DJJIIEMEHTOB.
MexaHuueckas Moaeib aroma. [Ipunnun Ilaynu u npaBuino Xynaa. CTpoeHne MHOTO3JIEKTPOHHBIX

6

KBauroBo-




atoMoB. Ilepuonuueckass cucrema J[.MI. MenzaeneeBa W HM3MEHEHUE CBOMCTB SJEMEHTOB M HX
coequHeHU. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA 3JIEMEHTOB. XHUMHYECKas CBS3b.
OCHOBHBIE TUIIBI U XapaKTEPUCTUKHU CBsI3U. KoBajeHTHAs U HOHHAs CBA3H. METO BAJICHTHBIX CBA3CH.
I'u6punmzanus. Ilonsitue o Merome MOJIEKYJIsApHBIX opOutaneii. CrTpoeHue U CBOMCTBA
IpocTermmx Monekys. Tunsl B3aumozeicTeus MoaeKyil. KomiekcHsle coenuHeHns. OCHOBHBIE BUBI
B3auUMoOAEHCTBUA MoJIeKyd. Cuiibl MEXMOJIEKYJIIpPHOTrO B3auMoAeicTBus. BonopoaHnas cBs3b.
JIOHOpHO-aKLEeNTOpHOE B3auMoAckcTBue MoneKkyl. KomrmuiekcHble coenuHeHus. Kowmiekcsl,
KOMILJIEKCOOOpa30BaTeNu. JMUIaHMAbl, 3aps] M KOOPJAMHALMOHHOE YHCIO KOMILJIEKCOB. TuIbI
KOMIUIEKCHBIX coeuHeHui. IIoHsATHE O TEOpHsAX KOMIUIEKCHBIX COEAMHEHUH. XMMHs BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUM. ATrperaTHoe€ COCTOSSHHE BeIlecTBA. XHMMHUUYECKOE CTPOCHHE
TBepaoro Tena. AmopdHoe cocrossHue BemlectBa. Kpucramiel. Kpucrammmueckue pemerku.
Xumuyeckasi CBA3b B TBEPABIX Tejlax. MeTamuindeckas CBs3b M METAJIbl. XUMHUYECKas CBS3b B
IIOJIyIPOBOJHMKAX M AMIJIEKTpukax. PeanbHble kpuctamisl. [Ipocroe BemectBo. M3omepus u
AJUTOTPOITHUS.

B3aumoneiicTBus BelecTs

OJeMeHThl XUMUYECKOH TepMOJUMHAMUKH. DHEepreTudeckue 3PQPekTbl XUMHUUECKUX PEeaKLui.
BuyTpenHsas osHepruss u SHTanbnug. Tepmoxumus. TepMOoXMMHUYECKHE 3aKOHbBI M YpaBHEHUS.
OHTanenus 00pa30BaHUS XUMHMUYECKUX coeauHeHH. CTaHJapTHOE COCTOSHHE. ODHTpONUsS M ee
M3MEHEHHE TPU XUMHUYECKUX Tporeccax. DHeprus ['mb0ca u sueprus ['enpMronpia u uX U3MEHEHHUs
IIPY XUMHUYECKUX IpoLeccax. YCJIOBUS CaMOIPOM3BOJIBHOIO IPOTEKAaHUS XMMHMUYECKHUX PEaKLHM.
YcnoBust XuMU4ecKoro paBHoBecusi. OOpaTuMbie U HEOOpaTUMbIE peaKIuU. XUMUYECKHNA MOTEHIHAI.
AKTHUBHOCTb ¥ KO3 (UIIMEHT aKTUBHOCTH.
Xumuueckoe U (pa3oBoe paBHOBecHs. 3aKOoH JedcTBUS Macc. KoHcTaHTa paBHOBECHSI M €€ CBS3b C
tepMmoauHamuueckumu  pynkuusamu.  [Ipunnun  Jle-Illarense. Xumuuyeckoe paBHOBecHe B
reTeporeHHbIx cucremax. @azoBoe paBHoBecue. I[lpaBuno d¢a3. Pacnpenenenue BemecTs B
rereporeHHslx cuctemax. IloBepxHocTHble siBieHUs. CopOuus. AnCOpOLMOHHOE paBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuKa. CKOpPOCTh TOMOTEHHBIX XUMHMUYECKMX peakuuid. OCHOBHOE XHUMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKHX PEaKIUil OT TeMIepaTypbl. DHEPrusi aKTHUBAIUH.
I'omorennsiii karanus. LlenHble peakunn. Pu3nuecKne METOABI YCKOPEHHUS XUMHUYECKHX PEaKLHM.
Konebarenbuble peakiinyu. CKOPOCTh T€TEPOTreHHBIX XUMUYECKUX peakiuil. ['ereporeHHbIN KaTanus.

PacTBOpbI.

Onpeznenenne U KiaccU(UKAUS PacTBOPOB. PacTBOpHI HEINEKTPOIUTOB M 3JIEKTPOIUTOB.
Bopnble pacTBOpBI JIEKTPOJIUTOB. ACCOLIMUPOBAHHbBIE U HEACCOLIMMPOBAHHBIE 3JIEKTPOIUTHL. CBOMCTBA
pPacTBOPOB aCCOLMUPOBAHHBIX 3JEKTPOJIUTOB. AKTMBHOCTb. OCOOEHHOCTH BOJIbI KaK PacTBOPUTEIIS.
DJIEKTPOJIUTUYECKAs] AUCCONMALMS BOJbI. BomoponHslii mokaszaTenb cpenbl. MoHHbBIE peakiuu B
pactBopax. Jlucconmanus KOMIUIEKCHBIX COEAMHEHUH. Teopus KuCIOT M ocHoBaHWM. KoHcTaHTBI
KHCJIIOTHOCTH 1 OCHOBHOCTH.

Konnouansie cucremsl. JlucnepcHOCTh U AucnepcHble cucteMbl. Kiaccupukaius KoaTouIHbIX
cucteM. 30Jd ¥ renu. Munemisl 1 ux crpoenue. [lonydeHne KOUIONIHBIX PaCTBOPOB. Y CTOMYMBOCTh
KOJUIOUJIHBIX CHUCTEM, ONTHUYECKUE M DJIEKTPUYECKHUE CBOMCTBA. MeETOMBI MOJNy4YEHHsS U pa3pyLICHUs
KOJUIOWJIHBIX cucTeM. Komon il B IpUpoaHBIX cUcTeEMax. PacTBOpbI MOIMMEpOB.

JIEKTPOXMMHYECKHE PO ECChI.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE IIPOLIECCHI. Ornpenenenue u KJaccupuKanus
NEKTPOXUMUYECKUX TporeccoB. 3akoHbl Papanes. TepmoauHamMuka >IEKTPOAHBIX IPOLECCOB.
[Tonsitue 00 »neKTpOAHBIX mMOTeHNUanax. [ampBanmyeckue snemMeHTH. DJIC u ee wu3MepeHwue.
CrangapTHbI BOJOPOJAHBIM 3JIEKTPOJ M BOAOPOJHAs IIKaja MOTEHIMaNoB. YpaBHeHHe HepHcra.
[loTeHnManel METAUIMYECKUX, Ta30BbIX W  OKUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX  JJIEKTPOIOB.
HoHceneKTUBHBIE 3JEKTPOAbl U CEHCOpbl. MeMOpaHbl M MeMOpaHHBIH noTeHnMan. Kuneruka
NEKTPOJHBIX IPOLIECCOB. DIEKTPOXMMHUUYECKAsT M KOHLCHTPALUMOHHASA IOJSPU3ALNAA. DJIEKTPOJIU3.



[TocnenoBaTenbHOCTh ANEKTPOIHBIX MPOUECCOB. BBIXOA MO TOKY. DJIEKTPOIU3 C HEPACTBOPUMBIMHU U
pacTBOPUMBIMHU aHOAAMU.

Koppo3us u 3ammura MetamioB U cruiaBoB. OCHOBHBIE BHbI KOPPO3HH. XUMHUYECKass KOPPO3HUS.
DnekTpoxummuieckas kopposus. Kopposus nox aerictBuemM OnyKIarolmux TOKOB. MeTOIbI 3allIUThI OT
KOpPPO3UH: JIETUPOBAHUE, HIEKTPOXUMHUYECKAs 3AIMTA, 3aLIUTHBIE NOKPBITUS. 3MeHeHue CBOWCTB
KOPPO3HOHHOH cpenbl. MTHruOUTOpBl KOPPO3HH.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XHUMHUYECKHME HMCTOYHHUKM TOKA. IJIEKTPOXUMHUYECKUE
SHEPrOYCTAHOBKU. OIJIEKTPOXMMHUYECKHE MpeoOpa3oBaTesid, KOHACHCATOPHL. JIEKTPOXUMHUECKAs
00paboTKa METaIIOB. DIEKTPOXUMHUUECKHUE MTOKPHITHSI.

Peaknuonnasi crioco0OHOCTE BellleCTB. XUMHYECKHE CBOHCTBA METAJJIOB.
BemecTBO 1 ero yncToTa. AHAIUTUYECKUN CUTHAT M €T0 BUABI. XUMHYECKast HICHTU(UKALINS.
KucinoTHo-OCHOBHOE W OKHMCIWTEILHO-BOCCTAHOBHUTEIIBHOEC THUTpPOBaHUE. [ paBUMETpUUYECKHH U
KOJIOPUMETPUUYECKUM aHATIN3. DIEKTPOXUMUYECKUE METObI aHATIN3A.

9J1eMeHTBI opra}mqeucoﬁ XUMMUHU.
OpraHI/I‘leCKI/IC INOJIUMCPHBIC MaTCpHalibl. MeTtonanl MOJIYYCHHS IIOJIUMEPOB, IMOJIMMEPpU3alH,

nonrkoHAeHcarus. CTpoeHre U CBOMCTBa MOJUMEpOB. [IpuMeHeHe moJIuMepoB.

4.2. ConepxaHue JeKI Uit

No Koin-Bo
HaunmenoBanue u coqepikaHue JISKITUU
/1 4acoB
1 | Beenenne. OCHOBHBIE MMOHATHS M 3aKOHBI XUMUU [IpeameT xumuu. 3HaueHUe XUMUHU B 1

Hay4YHO-TEXHUYECKOM Iporpecce OCHOBHBIE TOHATHS U 3aKOHBI XUMHUHU.

XuMusi ¥ mepuojauyeckas cucrema sneMeHToB. CtpoeHue atoMoB COBpEMEHHBIE
NIPEACTABICHUS O CTPOCHUM AaTOMOB DJIEMEHTA, OCHOBAHHBIE HA HEKOTOPBIX
ITOJIOKEHUAX KBAHTOBOM MEXaHUKH: JBOMCTBEHHAs! KOPITYCKYJISIPHO-BOJIHOBAs IPUPOIA
JJIEKTPOHA, IPUHUMUII HEONPEACICHHOCTH, KBaHTOBbIE uyucia. [lpunnun Ilaynm.
IIpaBuna W TNOPSIOK 3alOJIHEHUs aTOMHBIX opoOuTanel, mpasBwio KiieukoBckoro,
Xynpaa, 3anper I[laynm MHOTO2J€KTPOHHBIX aTOMOB. B3anMOCBS3b pacnoyIOkKeHUs
JJIEKTPOHOB B aTOMAaX ¢ UX XUMUYECKUMH CBOMCTBAMU.

2 | Ilepmonnyeckuii 3aKOH B CBETE CTPOCHHS aTOMOB, TIEPHONIECKAsT CUCTEMA 3JIEMEHTOB. 2
Hexoropsie xapakTeprUCTUKH aTOMOB 3JIEMEHTOB: PAAUyChl ATOMOB U MOHOB, JHEPTHUS
WOHM3ALUM, SHEPTUsl CPOJICTBA K DJIEKTPOHY JIEKTPOOTPHUIATEILHOCTh. XHUMHYECKas
cBs3b HopmanmbHOe © BO30YXKAEHHOE COCTOSSHHME aTOMOB. OCHOBHBIE THIIBI H
XapaKTEPUCTUKN XUMHUYECKON CBSI3U: METOJ| BAJICHTHBIX CBS3E€H, MOHATHE O METOMAE
MOJIEKYJSIpHBIX opOutaneii. CBsi3p KOBaJleHTHasl, JOHOPHO-aKIENTOpHAas, MOHHAasi,
METaJUTNYECKas, BOJOPOJAHAsA. 3aBUCUMOCTh CBOMCTB BEHIECTB OT THUMA XUMHUYECKOMN
CBSI3H.

3 | Xumuueckas TepmoanHaMuKka. OCHOBHBIE TIOHATHS M 3aKOHBI. TepMOIWHAMHUYECKAs 2
cucremMa. BHyTpeHHsIsI HEprusi TepMOAMHAMHUYECKOW cucTembl. TemnoBoi 3ddexT
peakuuu. IlepBoe Havamo TepMOAMHAMUKH. OHTalblus. TepMoXuMuyeckue
ypaBHeHus1. 3akoH ['ecca. Bropoe nHauano tepmonuHamuku. CTaHAapTHas SHTPOMUSL.
®dakTopsl (PHTPONUUHBIA W HHTAIBIHUNHBIN), OMPEICIAIONINE BO3MOKHOCTh WJIH
HEBO3MOXKHOCTh ~ CaMOIPOM3BOJILHOIO  NPOTEKaHUs  mpoueccoB.  M3o00apHo-
M30TEPMUYECKUN TOTeHIHan. HampaBieHHOCTh XMMHUYECKUX MPOLIECCOB. DHEPrus
["'enpMrompia (M30XOPHO-M30TEPMUYECKHI TOTEHITNAN).




XuMnueckass KUHETHKa. XUMHUYECKOE paBHOBECHE [ OMOI€HHBIE M TI'E€TEPOrCHHBIE
XUMHUYECKUe Tporecchl. CKOPOCTh M MeXaHU3M peakuuu. PakTophl, BIUSIOIIME HA
CKOPOCTh XMMHUYECKUX peaklHil. 3aKOH JEHCTBYIOIIMX MAacC, KOHCTAHTa CKOPOCTH,
KUHETUYECKHE YPAaBHEHUS, MOPAIOK pEeaKlMu. DHEprusi akTHUBalMM, NpaBuio BaHT-
l'odbda, ypaBuenue Appenmyca. Karamm3. CMerieHHe XUMHUYECKOTO PaBHOBECHS.
[Tpunin Jle-llarenbe.

Hucniepcusle  cucrtembl.  PactBopbl  Kilaccudukamms — JUCTIEPCHBIX — CHCTEM.
I'pyboaucnepcHble CUCTEMBI, UX CBOWCTBA M MCIIOJIb30BAaHHE B CEIbCKOM XO3AHCTBE.
Komnouanele pacTBOpbl, OCOOEHHOCTH CTpPOEHHs, CBOMCTBAa. PacTBOphl, Kak
roMoreHHble cucteMbl. CrocoObl BbIpaXEHUS KOHLIEHTpAlMM pacTBOpoB. Teopus
pa30aBIEHHBIX PAcTBOPOB, HERNEKTPoIUTOB. Ocmoc. OCMOTHYECKOE JaBIICHHE.
JaBineHne  HacwhlleHHOro  mapa. Temmeparypa  KulleHMs W 3aMep3aHus
(xpuctammsanusi) pactBopoB. 3akoHbl Bant-I'odda u Payns mns HednekTpoauToB u
NIEKTPOJIATOB, HUCIOJb30BAaHWE WX JJI1  M3TOTOBJICHUS  OXJAXNAOIIUX U
aHTHOOJIEIEHUTEIBHBIX CMa30K M Jkuakocted. AHTH(pu3bl. CuinbHble U cialbie
aekTponuThl. KoHcTaHnTa U creneHp Aucconuanuu. M3oToHnueckuil ko3 GUIMEHT.
3akoH pazbaBnenus OctBanbga. MoHHOE TpoW3BeACHUE BOIBL. BomopoaHbIi
nokaszarenb. l'maponu3. Ero 3HaueHume mOpu  MCIOJIB30BAaHUM  YAOOpEHHH WU
SKCIUTyaTalluy CEIbCKOXO03MCTBEHHOW TEXHUKH.

ONEKTPOXUMHUYECKHE CUCTEMBl. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  IIPOLIECCHI:
ONpEIEICHUEe, TEPMOJMHAMUKA, HAIPABICHHOCTh, BO3MOKHOCTb IIPOTEKaHUA B
3alaHHOM HAIPaBJICHUM. OJIEKTPOIHBIM IOTEHIMA] Ha TPaHULE TE€TEPOreHHON
CUCTEMbl METaI-3JIeKTpoJauT. CTaHJapTHBIM 3JEKTPOJHBIM MOTEHUUAI, Pl
HanpsDKeHUs METaJUIOB, €ro 3HaueHue. ['anbBaHnnyeckue sneMeHTsl. [Ipunnun paboTsl.
XUMUYECKUE HCTOYHUKU TOKa. «CyxHe» 3JIEMEHTbHI, aKKyMYJSTOPbI, TOIUIMBHbIE
JJIEMEHTBI.

Koppo3usa MeramnoB. 3ammra OT KOppO3MH. XHUMHUYECKass U 3IIEKTPOXHUMHUYECKas
Koppo3us. IlpuumHBI M MEXaHU3M 3JEKTPOXUMHYECKOH KOppo3uH. Yiiepo,
MIPUYUHAEMBIN Koppo3uel. Koppo3us ¢ KHCIOpOAHON U BOJAOPOIHOM ETIOJSIPU3ALIUEH.
Metoapl 3amMTBl OT KOpPpO3MM. JIaKOKpacouHble M METAJUIMUECKHUE ITOKPBITHUSA,
MIPOTEKTOpPHAs 3alluTa, deKTpo3anmTa. MHruOuTopsl KOPpO3HH.

9J'IeKTpOJ'II/I3 pacCilyiaBOB M BOJAHBIX PACTBOPOB JJICKTPOJIUTOB. IlocnenoBaTeabHOCTH
paspdaaa 4YaCTvl Ha OJJICKTpPOAax IpU IBJICKTPOJIU3C B 3aBUCUMOCTH OT BCJIIMYHUHBI
QJICKTPOAHOTO ITOTCHIIMAJIA. HOJ'IHpI/I?»aLII/I}I IIPpU SJICKTPOJIN3C. HepeHaHpH)KeHI/IC.

DnemeHThl oprannueckoi xumun. [lomumeps! u onuromepsl. [lonnMepHsie MaTeprabl.
Meroasl NOJIy4eHHs, OTHAENbHBIE INMPEACTABUTENMN: IUIACTMACCHI, BOJIOKHA, Kay4dyKHU.
3aBUCHMOCTb CBOWMCTB OTAENIBbHBIX MATEpUATIOB OT CTPYKTYpPbl MaKpOMOJIEKYIL.
Hcnonp3oBanue MOIUMEPHBIX MAaTEPUANIOB B MAIIMHOCTPOCHUM IIPU DKCIUTyaTaluu U
peMoHTe 00opyaoBaHus. ['epMeTHKH, KOMIIAyH[Ibl, KIJIEU, 3JIEKTPOU3OJSALNOHHbBIE
MaTepHuabl.

Hroro
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4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

HaunmenoBaHue 1a00paTOpHBIX 3aHATUI

Koma-Bo
4acoB

Kiaccel HeOpraHM4ecKux COeTMHEHUN

OHpGI[eJIeHI/IC OKBHUBAJICHTA MCTAaJljla.

CTpOGHI/Ie aToMa U NMEpruognvccKas CUCTcMa 3JICMCHTOB. XumMmudeckas CBSI3b.




4, XuMHUecKasi TepMOJMHAMUKA. XUMHUYECKast KUHETUKA. 2
XHUMHUYECKOE paBHOBECHE
5. | PacTBOpBI 3JEKTPOJIUTOB W HEINEKTPOJUTOB. [IpUTrOTOBIICHHE HSJIEKTPOJMTOB H 2
antudpuzos. ['uaponus ynodpeHuii
6. | OKuCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH. 2
7. | l'anpBaHMYECKHE HIIEMEHTHI. 2
DNEeKTPOIN3 BOJAHBIX PACTBOPOB COJIEH.
8. | Kopposust metaiioB. 3ammura oT KOPPO3HUH. 2
9 | Iomumepst u  omuromepsl. CocTaBieHHE  peaKkIUil  HOTUMEpU3ALMH U 2
MOJIMKOH ICHCAITUT
Hroro 16
4.4. Conep:xaHue NPAKTHYECKUX 3aAHATHI
[TpakTryeckue 3aHATHS HE TPETYCMOTPEHbI Y4eOHBIM IJIAHOM
4.5. Buasbl 1 coep:kaHue CAaMOCTOSTEIbHOI padoThl 00y4ar0 M XCs
4.5.1. Buasl caMoCTOsTEIbHON pabOTHl 00yYarOIINXCs
Buapl camocTosiTenbHON paboThl 00y4YarOIIMXCs KOJIMYECTRBO 9aCOB
[ToaroroBka K MPaKTUYECKUM 3aHSATHIM -
[ToaroroBka k 1a60paTOPHBIM 3aHATHUSAM U K 3aLUTE 25
71a00paTOPHBIX PabOT
CaMocTosTenpbHOe U3YUYEeHHE OT/ICTbHBIX TEM U BOIIPOCOB 24
ITonroroBka Kk 3K3aMeHy -
Hroro 49
4.5.2. ConepxaHue caMOCTOSATEIbHON pabOThl O0yJaroIMuXCs
No Kon-Bo
HaunmeHnoBanue TeM 1 BOpOCOB
/T 4acoB

1 OCHOBHBIE 3aKOHBI XMMHH: COXPAHCHUS MATEPHUH W SHEPTUH, TOCTOSHCTBA 4
COCTaBa, KPaTHBIX OTHOIICHHH, ABOTaJpo.

2 BrinmonHenue ynpakHeHU M0 COCTaBIEHUIO AJIEKTPOHHBIX (DOPMYIT SJIEMEHTOB. 4

3 [Tepuonnueckuii 3akon [[.11. MenneneeBa, nepruoandeckas CHCTEMA 3JIEMEHTOB. 4
Pemenne pacueTHBIX 3a7ad Ha OMpEIEIICHUE DHTAIBIUHN, SHTPOIUH, YHEPTUU
I'nG6ca.

5 Pemenne 3amay Ha omnpeneneHHe CKOPOCTH XHUMHUYECKHUX peakiuuid B 8
3aBUCHUMOCTH OT KOHIIGHTpallMM W TemmepaTypsl. PaBHoBecue. BrnusHue
JTABJICHUS, KOHIICHTPAIIMU ¥ TEMIIePATyphl HA CMEIIIEHUE XUM. pPAaBHOBECHSI.

6 CriocoObl BIpa)keHUS KOHIICHTPALUK pacTBOPOB (MaccoBast A0JIsI, MOJIISIPHOCTH ). 6
Pemenue 3aga4 Ha pacyeT KOHIEHTPALIMI PaCTBOPOB.

7 CocTaBiieHHE CXEM raJIbBaHUYECKOro 31emMeHTa, pacuet O./1.C. 3)
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8 N3yuenne xuMuueckux CBOWCTB MeTamioB. (CoOCTaBICHHE XHUMHYECKUX 4
YpaBHEHU.
9 CocrapneHue peakluil NoJUMEpU3ali U MOJUKOHAeHcauuu. cnoap3oBanue 10
MOJINMEPHBIX MaTepHasioB B TexHUKe. COCTaB JIAKOB.
HTtoro 49

5. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThl 00y4aromuxcs 1o
AUCHMILIAHE

YuebHo-MeTonueckne pa3paboTku umerorcs B Hayunoit 6ubnuoreke  ®I'bOY  BO  HOxHo-
VYpansckuii [AY:

Xumus. Knaccel HeOpraHU4ecKuX COeTMHEHUH [ DNEKTPOHHBINA pecypc]| : MeToA. mocodue / coct.: A. B.
Xoxios, H. M. IlatpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tabn. — 0,3 MB .—
Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

Xoxnos, A. B. Xumusa. Xumuueckasi KHHETUKAa U XUMHUUYECKOE paBHOBECHE [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— UYensabunck: UT'AA, 2015 — 62 c.:
ui., Tabir. — 0,3 MB .— Pexum nocryma http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxyoB, A. B. Xumus [ DnexrpoHHsIi pecypc] : yuednoe nmocodue / A. B. Xoxios, H. M. Ilarpakosa ;
UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpuin. — 0,9 MB .— Pexxum nocryna
http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxioB, A. B. Xumust. Xumuueckasi TepMOJIUHAMIKA [ DJIEKTPOHHBIN pecypc] : yuebHoe mocodue / A.
B. Xoxmnos, H. M. Ilatpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 30 c. : Tabn. — bubnuorp.: c.
29 — 0,3 MB .— Pexum mocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6. @OoH OLICHOYHBIX CPEACTB JJIsl IPOBEACHUS POMEKYTOYHOM aTTecTANMU 00y4alouXxcs Mo
AUCHUILINHE

JUis yCTaHOBJIEHMSI COOTBETCTBHSI YPOBHS MOArOTOBKM oOydaromuxcsi TpedoBanusm ®I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUI TEKYILEro KOHTPOJS YCHEBAEMOCTH W MPOBEACHUS
MIPOMEXYTOUHOM aTTecTali 00yJaromuxcs no AucuuIianHe. @OoH] OLIEHOYHBIX CPEJCTB MPEACTABIECH
B [Ipunoxxennn Nel.

7. OCHOBHAsI M JONOJTHUTEJIbHASI y4eOHasi IUTEPaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHHUITIIMHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas 1uTeparypa umeercs B Hayunoit OuGnuoTexe W 3JIEKTPOHHOU
nHpopmannoHHo-o0pazoBarensHOM cpene PI'BOY BO IOxuo-Ypansckuii [AY.

OcHoBHasi iMTEpaTypa
1.1. OOmiag xumus [OneKTpoHHBIH pecypc]: (OCHOBHBIE MOHSTHS, MPUMEPLL M 3afa4uM) [
Beuepuero dakyaerera / T.B. JKykoBa. MockBa: MU®DU, 2008.- 141 c. Pexxum gocryia:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [Dnekrporsslii pecype]. HoBocnoupck: HoBoCHOUPCKML TOCYIapCTBEHHBIN arpapHbIi
YHUBEPCHUTET, 2011.- 106 C.
Pexxum pocryna: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. lIumkoBuu E. . Xumusg [DaekTtpoHHbli pecypc]. 1, Ob6mas xumusa / E.JI. IIIUMKOBHY.
Kazans: W3paTenscTBO Kazanckoro YHUBEPCHUTETA, 2014.- 65 C.
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=276360.
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JonosHUTeILHAS JUTEpPaTypa

1.1. TI'smuaka H. JI. O6mas xumus [Tekcr]: Yuebnoe mocobue juis By3os / Ilom pen.
A.N.EpmakoBa. M.: Marerpan-IIpecc, 2002.- 728c.

1.2.  Koposun H. B. O6mas xumus [Tekcr]: YueOHuK mig By30B. M.: Beiciiasg mkona, 2003.-
557c.

1.3. Kyaeman A. I'. O61mas xumus [Tekcer]: Yuebuuk. M.: Koxoc, 1979.- 528c.

Ilepuoauyeckue U3 aHus:
«I[Tpubops! u TeXHUKA SKCIEpUMEHTa», «JlocTikeHus Hayku U TexHuku B AIIK», «Mexanuzanus u
ANIEKTPU(UKALNS CEIBCKOTO XO035AHCTBa», «CHOMPCKUII BECTHUK CEIBbCKOXO3SIHCTBEHHON HAYKHY,
«CeNbCKOXO035ICTBEHHBIE MAIIMHBl U TEXHOJIOTHM», «POCCHIICKas CEeNbCKOXO3SAHCTBEHHAs HayKay,
«CBeTOTEXHUKA», « DHEPTrOHAA30PY.

8. Pecypchl HuH(pOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET», HE0OX0AMMbIE /I
OCBOEHMS TUCIUIIHHBI

1. EquHOE OKHO JOCTYIA K y4eOHO-MeTOAnYeCKUM paspadborkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcuretckas oudarnoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus 1 00yYAKOIIUXCS 110 OCBOCHHIO TUCIUIIIMHBI

VY4yebHo-MeTo1nueckre pa3paboTku uMerorcs B Hayunoit Oubnmoreke U 3JIEKTPOHHOU
nHpopmanoHHo-o0pa3oBarenpHoil cpene PI'BOY BO 1OxHO-Ypansckuii ['AY:

1.1. KoBaneBa, O. M. Xumus. Koppo3ust MetannoB. 3aura oT KOppo3uH [DNEKTpOHHBIN pecypc] :
yueb. nmocodue / Kopanesa O. M., XoxnoB A. B. — Yensabunck: b.u., 2013 .— 85 ¢. — C npun. —
0,8MB — Pexum npocryna:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Kitaccbl HeOpraHnuecKux COeIMHEHUM [ DJIEKTPOHHBINA pecypc] : MeTo . mocodue / cocT.:
A. B. Xoxinos, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tabn. — 0,3
MB .— Pexum nocryna http://192.168.0.1:8080/localdocs/himi/6.pdf

1.3. XoxiioB, A. B. Xumus. Xumudeckasi KHHETHKA M XHMHUYECKOE pPaBHOBECHE [ DIIEKTPOHHBIHN pecypc] :
yuebHoe nocobue / A. B. Xoxinos, H. M. IlatpakoBa ; UI'AA .— Yenabunck: UI'AA, 2015 .— 62 c. :
ui., Tabir. — 0,3 MB .— Pexxum nocryma http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. XoxmnoB, A. B. Xumusa [DOnexktpoHHBI pecypc| : yuebHoe mocodme / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensounck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5. XoxuoB, A. B. Xumusa. Xumudeckas TepMoAMHAMHUKA [ DNEKTPOHHBIN pecypc] : yueObHoe mocooue
/ A. B. Xoxnos, H. M. [1atpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. — bubmnumorp.:
.29 — 0,3 MB .— Pexxum nocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0

1.6. Xumus. I'maponus [DnexkTpoHHBIA pecypc] : meron. mocobue / coct.: A. B. Xoxmos, H. M.
[Tatpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpuit. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7. OxucIuTENHPHO-BOCCTAHOBUTEIBLHBIE PEAKIIMH [ DJIEKTPOHHBIA pecypc] : MeToauueckoe mocooue /
coct.: A. B. Xoxinos, H. M. Ilatpakosa ; UI'AA .— Yensabuuck: UI'AA, 2015 .— 36 c. : Tabn. — C
npuin. —  bubmworp.. c¢. 30 (4 wma3zB) .— 04 MB .— Pexum gocryma
http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. Metonuueckne ykazaHus K JaboparopHoil paboTe mo Teme "DIIEKTPOJIU3 BOIHBIX PAaCTBOPOB
coner" [DnekTponHbiii pecype] / coct.: A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— YensaOuHCK:
UrAA, 2015 — 13 ¢ : T1abn. — C mpmwr. — 0,2 MB .— Pexum pgocryma
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYIIECTBJIEHHH 00Pa30BaTeIbLHOI0
npoiecca no AMCUMILVIMHE, BKJIIOYAs NepeYyeHb MPOrpaMMHOro odecrnevyeHust u
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubinoTeke ¢ TepMHUHAIBHBIX CTAHIIMNA MTPEIOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX.

- KoncynpranTllntoc (cipaBodHbie TPABOBBIE CUCTEMBI);

- Texakcnept (uHpopmanronHo-crpaBoyHas cucrema [[OCToB);

- «CenbXxo3TexHHUKa» (aBTOMAaTU3UPOBAHHASI CIIPABOYHAsS CCTEMA).

[lepeueHb TUIIEH3UOHHOTO MPOTPAMMHOIO obecriedeHusl. PeKBU3UTHI MOATBEPKAAIOIIETO
JTOKyMEHTa!
OC cneu. HazHau. «Astra Linux Special Edition» ¢ oducnoii nporpammoii LibreOffice (FOYpI'AY)
NePBT-14/1653-01-BY3  or 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cy6. Jor. Ne
A0009141844/165/44 ot 04.07.2017, nanoCAD 3nextpo Bepcus 8.0 nokanbHas Ne NCEL80-05851 ot
23.03.2018, TIO «Maximay (anamor MathCAD) cBoboaHo pacmpocrpansemoe, 110 «GIMP» (ananor
Photoshop) cBobomno pacnpoctpansiemoe, IIO «FreeCAD» (anazor AutoCAD) cBoboaHo
pacnpoctpansiemoe, KOMITAC 3D v16 Ne YI[-15-00053 ot 07.05.2015 (auuensus UI'AA), Beptukanb
2014 Ne YII-15-00053 ot 07.05.2015, AntuBupyc Kaspersky Endpoint Security Ne 17E0-161220-
114550-750-604 ot 20.12.16 (metictyet mo 12.2018 1.), AutoCAD 2014 (MAN) Cepuitabiiit HoMep Ne
560-34750955 ot 25.02.2016.(HeiictByet 3 rona), MoitOduc Cranpaptsiit Ne 138/44 ot 03.07.2018
r. (0e3 orpanmyeHus cpoka neiictBus), APM WinMachine 15 Ne I[1TM-18/01-BY3, Windows 10
HomeSingleLanguage 1.0.63.71, Morosop Ne 11464 ot 09.12.16, Horosop Ne 11434 ot 24.10.16 r.,
Horosop Ne 11424 ot 01.11.16 ., JoroBop Ne 11414 ot 10.10.16 r., Horosop Ne 11404 ot 03.10.16
r., loroBop Ne 11454 ot 06.12.16 1., lorosop Ne 1144Y ot 14.11.16 r. MicrosoftOfficeProfessionalPlus
2010 RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503 67871967ZZE1212 APMWinMachine
12 Ne4499 or 15.09.2014 MicrosoftWindowsServerCAL 2012 RussianAcademicOPEN 1
LicenseUserCAL Ne 61887276 ot 08.05.13 roma, MicrosoftOffice 2010 RussianAcademicOPEN 1
LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MaTepuajbHO-TeXHUYecKas 6a3a, He00OXoAUMAS VISl OCYHIeCTBJIEeHHS 00pPa30BaTeILHOI0
npouecca no JUCHUIINHE

Y4eOHble ayauMTOPMH /JJIsi NPOBEACHHMS 3aHATHI, IPEIYCMOTPEHHBIX IPOIrPamMMOoii,
OCHaIlleHHbIC 000PYA0BAHMEM U TEXHHYECCKMMH CpecTBaMHu 00y4eHHs

VYyeOHass ayautopusi Ui NPOBEACHUS 3aHATUN JIEKIMOHHOIO U CEMHMHAPCKOTO THIIOB,
I'PYNIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS M IPOMEXYTOUHOM aTrTecTanuy Ne
30853, No 3093. 454091, r. Yensbunck, Kpacnas, 38.

ITomemenns 1J1s1 cCaMOCTOATEJIBLHOM PadoThI 00y4YaIOIMXCS

ayn. Ne 423, No 427, 454080, r. Yensounck, nip. Jlenuna, 75;
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ayn. Ne 149, 454080, r. Yensounck, yn. Conn Kpusoii, 48.

ITepeyeHb 0CHOBHOIO y4eOHO-1200paTOPHOro 000pPyA0BaHHS

JlaGopatopus MOJIOKA.

[TpoexknmonHOE 060pyHOBaHUE (HETOYK, TPOCKTOP),

Crenpl, I1aKaThI.

Beinpsimurens,

BEChl aHAJTMTUYECKHE,

MmydenbpHas neus,

BEChl TEXHUUYECKHE,

CYIIMJIBHBIN HIKad,

TepMOCTaT,

Juctumiarop,

MHUKPOKaJIbKYJISITOP IPOrpaMMUPYEMBIN CEKYHIOMED,

pH — metp-mummBoasT™eTp pH — 300,

MOHOMEp-yHHUBEpcaabHbli DB-74,

cTeH]] «bhITOBBIE XUMUYECKNE HCTOUHUKHU TOKaY,

yCTaHOBKa JyIs ollpeieieHns: o0beMa BoIopo/a,

YCTaHOBKA JUIsl IPOBE/ICHUS padOT 110 3JIEKTPOXUMHUH,

KaJOpUMeTp,

oOyuyarolye 1 KOHTPOJUPYIOLINE KOMIIbIOTEPHBIE TPOrPAMMBI,

MuKpOCKOTIIHI,

KoMIuieKkTs! 11akaToB 110 OCHOBHBIM pa3jiejaM XUMUH.

[IK DUAL-G2010/KK18,5 — 15 mwir., [IK P-4/1GB/160Gb/mMonuTop 17 — 1 ., [Ipoekrop Acer
— 1 wr., Oxpan Matte — 1 wt. npoexkrop BenQ — 1 wt., 3xpan ECONOMY — 1 mit. cuctemMHbIi 0JI0K —
8 IIT. MOHUTOP — &8 MIT.

Beixon B UHTepHET, BHYTPUBY30BCKas KOMIIBIOTEpHAs CETh, JOCTYIl B DJIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPENy.

12. UnHoBanuoHHbIe GopMbI 00pa30BaTEIbHBIX TEXHOJIOTHH

Bun 3angatusa
Jlexmun JI3
®opmbl pabOTHI
AHaM3 KOHKPETHBIX CUTYaIIHi + -
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IIPH/IO/KEHHE Nel

®OHJ OHEHOYHBIX CPEJACTB

AJI TCKYIICTO KOHTPOJIA YCIIECBACMOCTH U ITPOBCACHUA HpOMC)KyTO'—IHOfI arrecTanuun

obyyvarontuxcs o nucuurinae b1.65.23 Xumusn

Hanpasnenue noarorosku 35.03.06 ArponnikeHepusi

[Ipodpwmns TexHuuyeckuii cepBUC B arponpoMbIIIEHHOM KOMILJIeKce

VYpoBeHb BBICIIETO 00pa30BaHusI — DaKaJaBpHaT (aKaIeMHUYeCKHuil)

KBanuduxamnus - 6akaaasp

®dopma 00yueHUs: — OUHASs

YenaOuHCK
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1. KommneTeHUMH ¢ yKka3aHueM 3Tana ux (popmupoBanus B npouecce ocsoenusi OINOII

Komnerenmuu no nanHoi qucuuruinae GopMupyroTcs Ha 6a30BOM JTarie.

KonTponupyemsie KoHTponupyembie pe3ynbTaThl 00y4eHUS 110 TUCIUIUINHE
PE3yNbTaThI
oceoerms OIIOII 3HAHUA YMEHHUS HaBBIKU
(KOMIIETEHIINHN )

OIIK-2 OOyuarommiics  aomkeH | OOyuaromuiics nomkeH | OOyJaromumiics AOKEH
CIOCOOHOCTBH K 3HATh: OCHOBHBIE 3aKOHBI | YMETh:  HCIOJb30BaTh | BIAJIETh: HaBbIKAMU
MCIOJIb30BAHUIO XUMHUH,  SBIICHUS W | OCHOBHBIC XMMHYECKUEC | OTIMCAHHUS OCHOBHBIX

OCHOBHBIX 3aKOHOB | IIPOLIECCHI, HA KOTOPBIX | 3aKOHbl W TOHATUS B | XUMHUYECKUX 3aKOHOB,
€CTECTBCHHO- OCHOBaHBI MPHUHIIAIEI | TPO(HECCUOHATTLHOM SIBIICHUH W MPOIIECCOB,
HAyYHBIX JUCLUUIUIUH | JEHCTBUS OOBEKTOB | AEATETBHOCTH M JUIsl | HA KOTOPBIX OCHOBAHBI
B IIPO(HeCCHOHATTLHON | TPO(EeCCHOHATTLHOM pEIICHUS WHKCHEPHBIX | IPUHIUIBI  JIEHCTBUS
NEATEIbHOCTHU JIeATEeILHOCTH M KoTophle | 3amad - (b1.5.23-V1) 00BEKTOB
UCTIOJTB3YIOTCS JUTSI npodecCHOHATLHOM
pellieHusT  MHXKEHEPHbIX JESITEIIbHOCTH u
3ana4 - (b1.5.23-3.1) KOTOpBIE HCIIOJIb3YIOTCA
TUISE pelieHus
WHKCHEPHBIX
3amay - (b1.6.23-H.1)

2. Tloka3aTesin, KpUTEPUH M LIKAJIA OLEHUBAHUSA COPMHPOBAHHOCTH KOMIIETEHIIUI

[Toxazarenu Kpurepuu u 1mkana olleHuBaHUsI pe3yabTaTOB 00YUYEHUs MO0 AUCIUILINHE
onennBanus | HepocraTouHblid JlocratouHsbIit Cpennuii ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.b.23-3.1 | Obyuatomuiicsa He OOyuaromuiics OOGyuarommiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIC cy1abo 3HaeT HE3HAYUTEIbHBIMU Tpedyemoi
XUMHUYECKHE OCHOBHbIE olMOKaMu U CTETEHbIO MOJTHOTHI
3aKOHBI, SIBJICHUS XUMHUYECKHE OTJIEIIbHBIMU Y TOYHOCTU 3HAET
U TIPOLIECCHI, HA | 3aKOHBI, SIBICHUA U | MpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IIPOLIECCHI, Ha OCHOBHBIE XUMHUYECKHE
OCHOBaHBI KOTOPBIX OCHOBAHBI XUMHUYECKHE 3aKOHBI, SIBJICHUS U
HPUHIUITBL TIPUHIUITBL 3aKOHBI, SIBJICHUS U IIPOLIECCHI, Ha
necTBus NeNCTBUS OOBEKTOB MIPOLIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB npoeCCHOHATBHON | KOTOPBIX OCHOBAHBI MPUHIUITBL
npodeccuoHanbH JESITEIbHOCTH U MIPUHIIMIIBI NeNCTBUS OOBEKTOB
O IEATEIILHOCTH KOTOpBIE JeicTBUSL OOBEKTOB | MPO(ecCHOHANTBHOM
1 KOTOpBbIE UCIOJIB3YIOTCS Il | PO eCcCHOHATbHON JeSITEIbBHOCTH U
UCIIOJIBb3YIOTCS peleHus JESATENBHOCTH U KOTOpBIE
JUIS pellieHus npodeccrnoHalbHbBIX KOTOpBbIE WCIIOJIb3YIOTCS ISt
npodeccuoHaIbH 3a1a4 HCIOJIB3YIOTCS AJIS pelieHus
BIX 33Ja4 pelieHus npodeccroHanIbHbIX
npogecCHOHATBHBIX 3a1a4
3a/1a4y
b1.5.23-V.1 | Obyuatomuiics He OO6yuatonuiics OO6yuaronuiics Obyuatommiics
yMmeeT cnabo ymeer yMeeT yMmeeT
HCII0JIb30BATh HCII0JIb30BATh HCII0JIb30BaTh HCII0JIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
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OT0 UCCIIETOBAHUSA
NIPU PEUICHUN
poQeCCHOHAIIBH
BIX 33134

MIPU PEIICHUH
npodeccnoHanbHbBIX
3aj1a4

T'0 MCCIIeIOBAHUS
[IPU PEUICHUN
PO eCCHOHATBHBIX
3aa4

XUMHUYECKHE XUMHYECKUE XUMHUYECKHE XUMHUYECKHE
3aKOHBI U 3aKOHBI ¥ IOHSTHSL | 3aKOHBI M TOHSTUS | 3aKOHBI M TOHSITHUS
TIOHSITHSI TSI JUTSL PEIICHUS JUTSL PEIICHUS JUTSL PEIICHUS
pereHusI poeCCHOHATIBHBIX | TPOPECCHOHATBHBIX | TPOPECCHOHATBHBIX
npodecCuoHanbH 3aga4 3a7a4 C 3a1a4
BIX 33134 HE3HAYUTEILHBIMU
3aTpyTHEHUSIMU
b1.6.23-H.1 | O0yuaromutics He OOyuarommiicst OO0yuaromuiicst ¢ OO0yuaromuiicst
BJIaJICeT ciabo Biajeer HEOONIBIINMU CBOOOJTHO BiajeeT
HaBBIKAMU HaBBIKAMHU 3aTpyAHCHUSMH HaBBIKAMU
MIPUMECHCHHUS MIPUMCHECHUS BJIa/ICCT HABBIKAMU PUMCHCHUS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO PUMEHECHHUS COOTBETCTBYIOIIETO
0 (husuko- ¢buzuko- COOTBETCTBYIOILIETO ¢buzuko-
MaTEeMaTHYECKOTO | MaTeMaTHYECKOTO ¢busuko- MaTeMaTHYECKOTO
amnmapara, ammapara, MeTOJIOB | MAaTeMaTH4eCKOro | ammapara, METOJIOB
METOIOB aHaJN3a aHam3a u arrmapara, MeTOJI0B aHam3a u
u MOJICTTUPOBAHUS, aHaJu3a u MOJICTTUPOBAHUS,
MOJICIIMPOBAHUS, | TEOPETUYECKOTO H MOJICITUPOBAHMSI, TEOPETUYECKOTO U
TEOPETUYECCKOTO U | IKCIICPUMEHTAILHO | TEOPETHUYECKOTO | IKCIEPUMEHTAIBHO
OKCHEPUMEHTAJbH | IO UCCICIOBAHUS | SKCIEPUMEHTAIBHO | TO HCCICIOBaHUS

MIPU PEIICHUN
npodeccnoHaIbHbIX
3a1a4y

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHAJIbI, HEO0OXOAUMBIE /IJISl OLCHKH
3HAHWH, YMeHHI U HABBIKOB M (WJIH) ONBITA 1eSITEJIbHOCTH, XapaKTEePU3YIOIIUX ITANBI

¢popmupoBanusa komnereHuni B mpouecce ocsoenuss OINOII

TunoBbie KOHTPOJIBHBIE 3aJaHUS U MaTEPHAIbl, HEOOXOAUMBIE /IS OLIEHKH 3HAHUH, yMEHU U HABBIKOB,
XapaKkTEepPU3yIOIUX 0a30BbIM 3Tanm ¢GopMHpOBaHUS KoMmIeTeHIMH B mporecce ocBoeHus OIIOII,
coJiepKaTcs B y4eOHO-METOMUECKHX pa3padoTKax, MPUBEIECHHBIX HIDKE.

1. Xumus. Knaccel HeopraHMueckux COeIMHEHUN [DIeKTPOHHBIN pecypc|

: MeTo[. mocooue /

coct.: A. B. Xoxinos, H. M. IlatpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexum moctyna http://192.168.0.1:8080/localdocs/himi/6.pdf

2. XoxnoB, A. B. Xumus. XuMuueckass KMHETHKAa U XMMHUYECKOE paBHOBECHE [DIEKTPOHHBIH
pecypc] : yaeonoe nmocodbwue / A. B. Xoxnos, H. M. Tlatpakosa ; UT'AA .— Yemssounck: UI'AA, 2015 .—
62 c. : ui., Taba. — 0,3 MB .— Pexwum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

3. XoxyoB, A. B. Xumus [DnexTpoHHbIi pecypc] : yueOHoe mocobue / A. B. Xoxmnos, H. M.
[Tarpakosa ; UI'AA .— YensObunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpun. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

4, XoxmoB, A. B. Xumus. Xumudeckas TepMOJHMHAMHUKA [DJIEKTPOHHBIN pecypc]| : ydeOHOe
nocobue / A. B. Xoxmnos, H. M. [larpakoBa ; UT'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabn. —
bubmumorp.: c. 29 — 0,3 MB .— Pexxum nocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

5. Xumus. ['maponus [DnekTpoHHBIN pecypc] : meToa. mocodbue / coct.: A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpmit. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.
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6. OKUCIIUTETHHO-BOCCTAHOBUTENILHBIE pPEAKIMK [ DIEKTPOHHBIH pecypc] : METOIUYecKoe
nocobue / coct.: A. B. Xoxios, H. M. IlatpakoBa ; U'AA .— Yensabunck: UI'AA, 2015 .— 36 ¢. : Tab.
— C opur. — bubmuorp.: c¢. 30 (4 mazB.) .— 04 MB .— Pexum gocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

JlaHHbBIE METOUYECKHE MaTepUaIIbl UCIIOIb3YIOTCS IIPH aHAJIN3€ KOHKPETHBIX cuTyauui (cm. .12 PITJT)
4. MeTroauvecKkue MaTepuaJibl, ONpeaeaolue Npoueaypbl OleHUBAHUA 3HAHU,
YMeHH i, HABBIKOB M (HJIN) ONBITA /IeSAITEJILHOCTH, XapPAKTePU3YIOIIUX 3Tan(bl) popMUpOBaAHUS
KOMIIeTeHIN i

B nmanHOM paszgesie METOOMYECKHE MAaTe€pHallbl, ONPEICIIAIOIIAE IPOLEAYPbl OLICHUBAHMS 3HAHWM,
YMEHUH, HABBIKOB, XapaKTEPHU3YIOUINX 0a30BbIi 3Tam (GOPMHUPOBAHUS KOMIIETCHIIMN MO TUCIMILIMHE
«XHUMHA», TPUBEICHBI IPUMEHUTENBHO K KAKIOMY M3 MCIOJIb3YEMbBIX BUIOB TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAlluU O0yUYarOLIUXCS.

4.1. OneHo4Hble CpeacTea AJisi MPOBEACHUS TEKYHIETI0 KOHTPOJIA YCIIEBAEMOCTH

4.1.1. Otuer o 1abopaTopHO padboTte

Otuer mo nabGopaTopHOW paboTe HCMONB3YEeTCA A OLEHKM KadecTBa OCBOCHHUS OOYy4YarolIUMCS
OCHOBHOU TIPO(heCCHOHATBLHOM 00pa30BaTEIBLHOM MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHUILTAHBL.
Conepxanue u Gpopma oTdeTa 10 Ja00paTOPHBIM padOTaM MPUBOJIUTCS B METOAMUYECKUX YKA3aHUSIX K
naboparopaeiM padoram (m. 3 POC). CoxepxaHue oTdeTa M KPUTEPUU OICHKH oTdera (Tabi.)
JOBOJATCS 10 CBeleHUs oOydaromuxcs B Hayane 3aHsaThil. OT4eT OIEHMBAeTCA MO YCMOTPEHUIO
MIPEroaBaTelisi OICHKOW «OTIIMYHOY», «XOPOIIO», «yIOBJICTBOPHTEIHHOY», «HEYIOBICTBOPHTEIHLHOY
WM OLEHKOM «3auTeHO», «He 3auTeHo». OlleHKa «3a4TeHO» CTaBUTCs oOydaromumcs, yposerb 3YH
KOTOPBIX COOTBCTCTBYCT KPHUTCPUAM, YCTAHOBJICHHBIM [JId ITOJOXHWUTCIBbHBIX OLCHOK (((OTJ'H/ILIHO»,
«XOpOIIIOY», «YAOBIETBOPUTEIHHOY»). OlleHKa 00BABIAETCS 00ydarolEeMycsl HETIOCPEICTBEHHO MOCIe
Clla4yd OTYeTa.

Hlkana Kputepuu oneHuBanus
- U3JIOXKCHHUE MaTepuasa JIOTUIHO, TPAaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouerka 5 - YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CY)KJIEHHUS MPU OTBETE Ha
(oTmuno) KOHTPOJIbHBIE BOTIPOCHI;
- YMEHHE ONUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U TPOIIECCHI;
- YMCHUC IIPOBOJWUTH U OLICHUBATD PC3YJILTAThI I/ISMepeHI/II\/'I;
- CIIOCOOHOCTD pelIaTh 3aJauu.
- I3JIOKCHHUE MaTepHaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
OHeHKa 4 - OCO3HaHHOC IMIPHMCHCHUC TCOPECTUICCKUX 3HaHUHU JIs1  OIMUCAHUA
(xoporo) XUMHUYECKUX 3aKOHOB, SIBJICHUU U MPOLECCOB, PEIIEHUS KOHKPETHBIX
3a/a4y, TMPOBEICHUsS W OICHUBAHHUS PE3YylIbTaTOB HW3MEpPEHUi, HO
coJiepkaHue ¥ popmMa OTBETa HMEIOT OT/ICIbHBIC HETOYHOCTH.
- U3TIOKEHHE MaTepHalia HeMoJIHO, HETTOCIIeI0BATEIIbHO,
- HETOYHOCTH B OMNpEACNICHUU TMOHSATUIH, B MPUMEHEHUU 3HAHUU NI
OI_ICHKa 3 OIIMCaHUuA XHMHYECCKHUX 3aKOHOB, SIBJICHUU U IIpOIECCOB, peH_IeHj/Iﬂ
KOHKPETHBIX 3a/1a4, POBE/ICHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUH,
(YZIOBJIETBOPUTEITHHO) .
- 3aTPYAHCHUA B O6OCHOBaHI/II/I CBOUX CYXKXJICHUU,
- oOHapyKMBaeTcs HEIOCTATOYHO TJIYyOOKOE IMOHMMaHUE HW3YUYEHHOTO
MaTepuaa.
Onenka 2 - OTCYTCTBHE HEOOXOIUMBIX TCOPETUUCCKUX 3HAHUM; JOIYIICHBI ONTHOKH
(HEeyIOBJIETBOPUTENHHO) | B ONPEICICHUN MOHITUH W OMMCAHWU XMMHUYECKUX 3aKOHOB, SIBJICHUH U
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MPOLIECCOB, MCKAXKEH WX CMBICH, HE pEIIEHBI 3aJlaud, HE MPaBUIHHO
OLICHUBAIOTCSI PE3YyIbTAThI N3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MarepHaja y4eOHOW MpOrpamMMBbl, JOMYCKaIOTCs
rpyObIe OIIMOKHU B U3JIOKCHHUH.

Hlkana Kpurepun oueHuBanus

- U3JIO)KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBaTh CBOW CYXKICHHUS IPH OTBETEC HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBAaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThI N3MEPEHUN;

- CIIOCOOHOCTH pellaTh WHXKEHEPHBbIC 3ajaud (JIOIyCKAeTCs HaIu4due
MaJIO3HAYUTENIBHBIX OMIMOOK WJIM HEJOCTATOYHO TIIOJHOE PACKPHITHE
CoJIepKaHuE BOMPOCA WIIH MOTPEITHOCTh HEMPUHIIMITMAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OrLeHKa «3a4TeHo»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUECKUX 3HAHMIA; TOMYIICHBI OITHOKH
B ONPEJIECIICHUN MOHATUI U OMHCAHUM XUMHUYECKUX 3aKOHOB, SIBJICHUM U
IIPOLIECCOB, MCKAKEH MX CMBICI, HE PELIEHBI 3aJadd, HE IPABHIBHO
OLICHUBAIOTCS PE3YyJIbTaThl U3MEPEHUN;

- HEe3HaHWE OCHOBHOTO MaTepHajia y4eOHOW MPOTpaMMBbl, JOIMYCKAIOTCS
rpyObIe OIMOKH B N3JI0KECHUH.

OreHka «He 3a4TEHOY

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOUHOM aTTeCTAlNU
4.2.1. Dx3amen

DK3aMeH sIBisieTcs: POPMOI OIEHKH Ka4yeCcTBAa OCBOCHUS 00YJAIOIIMMCSI OCHOBHOM MpodhecCroHaIbHOM
o0pa3zoBaTeNbHON MPOrpaMMBI 110 pazjiesiaM AUcHuIUIMHEL [lo pesynbpratam sx3amMeHa oOydaroneMycs
BBICTABIIIETCS OLIEHKA «OTIUYHO», «XOPOILO0Y», «YJOBIETBOPUTEIHHO» UITU «HEYIOBIETBOPUTEIBHOM.
DK3aMeH MO0 AUCLUILIMHE IPOBOJUTCSA B COOTBETCTBHHM C pacUCaHUEM IPOMEKYTOUHON aTTeCTalllu, B
KOTOPOM YKAa3bIBaCTCA BpEMs €TI0 IMPOBEACHHA, HOMEP ayAUTOPHUH, MECTO MMPOBCACHNA KOHCYJIbTAallUH.
VYTBep:kJIeHHOE paclnucaHue pa3MeliaeTcss Ha HPOPMALMOHHBIX CTEH/IaX, a Takke Ha o(UIIMaTIbHOM
caiiTe YHUBEpPCUTETA.

VYpoBeHb TpeOOBaHUI 711 MPOMEXKYTOUHOM arTecTaluu OoOy4yarolIMXCsl yCTaHaBJIMBaeTCs paboueit
HpOFpaMMOﬁ JUCHHUIIIINHBI 1 JOBOAUTCA 10 CBECIACHUA O6y‘~IaIOHII/IXC$I B Ha4YaJIC CEMCCTpaA.

DK3aMeHbl MPUHUMAIOTCS, Kak IMpaBwio, jJekTopamu. C paspemieHus 3aBeayromero kadeapoil Ha
9K3aME€HE MOXET MPUCYTCTBOBATH IpernojaBaTesib Kadeapbl, MPUBICUYEHHBIN 17 MOMOIIM B IpHEMe
sK3aMeHa. B ciaydae oTcyTcTBUS BEAYIIEro MpenojaBaTelis SK3aMeH NMPUHUMACTCS MPeroaaBaTeieM,
Ha3HAYEHHBIM PACIIOPSKEHUEM 3aBEYIONIEro Kadeapoi.

[TpucyrcTBUE Ha SK3aMeHe IpernoiaBaTeneil ¢ pyrux kadeap 6e3 COOTBETCTBYIOLIETO PACHIOPSKEHUS
peKTopa, MpopeKTopa 1o yueOHoil padboTe win AekaHa GaKyabTeTa He JOMyCKaeTCsl.

OOyuaromnyecss Ipu SBKE Ha 9K3aMEH O0sf3aHbl UMETh NMPH cebe 3a4eTHYIO KHIKKY, KOTOPYIO OHH
MPEIbABISAIOT HK3aMEHATOPY.

Jlns mpoBeneHMs SK3aMeHa BeAYIIM MpernojaBaTeslb HakaHyHE IOJy4yaeT B JeKaHaTe 3adyeTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlaeTCsl B JEKaHAT MOCIe OKOHYaHMSI MEPONPUATHUS B
JIEHb IIPOBEICHUS PK3aMEHA UM YTPOM CIIEAYIOLIEro JHS.

DK3aMeHbl MPOBOAATCS MO OMJIeTaM B YCTHOM WJIM MMCbMEHHOM BHJE, JUOO B BHUJE TECTUPOBAHMUS.
DK3aMCHAIMOHHbIC OWJIETHI COCTABJISAIOTCS IO YCTAHOBJICHHOH (opMe B COOTBETCTBHH C
YTBEPKIEHHBIMH Kadeapoill HK3aMEHAIIMOHHBIMU BOIPOCAMH U YTBEPXKAAIOTCS 3aBEAYIOIIUM
Kadenpoii exxeronHo. B Ounere copepkuTcs 2 TEOPETHUECKUX BOMPOCA U 3aa4a.
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DK3aMeHaTOpy MpeAOoCTaBIseTCsl MpaBO 3aJaBaTh BOMPOCHI CBEpX Ouiieta, a TaKkKe MOMHMO
TEOPETUYECKMX BOIPOCOB JaBaTh JUIsl PEIICHHs 3aJaud W NPUMEPHI, HE BBIXOASIIUE 32 PaAMKHU
MPONHJICHHOT'0 MaTepraa 1o U3y4aeMoi TUCIUIUIUHE.

3HaHUs, yYMEHHUS M HaBBIKM OOYYAIOUIMXCS OIPENENIAIOTCA OLCHKAMH «OTIMYHO», «XOPOILIOY,
«yIOBJIECTBOPUTEIILHO»,  «HEYJOBIETBOPUTEIBHO»,  KOTOpPBhIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO0 KHUXKKY 00yYaroIerocs B IeHb DK3aMEHa.

[Ipu npoBeeHnH YCTHOTO 3K3aMeHa B ayIUTOPUHU HE TOJIKHO HAXOIUTHCS 00JIee BOCbMU 00yYaroINXCs
Ha OJJHOTO NPENOaBaTENs.

[Ipu npoBeeHUH YCTHOTO 3K3aMeHa 00ydaroluiicsi BEIOMpaeT SK3aMEHAIlMOHHBIH OMIeT B CilydailHOM
MOpS/IKE, 3aTEM Ha3bIBACT (paMUIIHIO, UMS, OTYECTBO U HOMEP IK3aMEHAIIMOHHOT0 OHIIeTa.

Bo Bpems skx3aMeHa oOydwaromuecs MOTYT MOJb30BaThCS C pa3pelieHHs] IK3aMEeHaTopa Mporpammon
TMCLUUIUIMHBL, CIIPAaBOYHOH M HOPMATHBHOM JHMTEPAaTypod, APYIMMU HOCOOMSMH M TEXHUYECKUMHU
CpeaCTBaMH.

BpeMst moaroToBkr OTBETA MpU cliaye SK3aMeHa B YCTHOW (pOpMe JIOKHO COCTaBlIATH HE MeHee 40
MUHYT (10 KEJaHWI0 00YyYaroIIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeta — He Gomnee 15
MUHYT.

OO0yuaromuiics, UCTIBITHIBAIOIINM 3aTPyIHEHUS IPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM OUJIETY,
MMEeT MPaBO Ha BHIOOP BTOPOro OmieTa ¢ COOTBETCTBYIOUIMM IMPOIJICHHEM BPEMEHH Ha MOATOTOBKY.
[Ipu okOHYATENTFHOM OILIEHUBAHUH OTBETA OIICHKA CHI>KAeTCs Ha oJuH Oaul. Beigaua Tperbero Ouiera
HE pa3peniaercs.

Ecnu oGyuaromuiicst sBUNICS Ha 9K3aMeH, U, B3sB OWJIET, OTKA3ajcs OT MPOXOXACHUS aTTeCTalluu B
CBSI3M C HENOJIOTOBJIIEHHOCTbBIO, TO B BEJJIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYI0BIETBOPUTEIILHO.
Hapymienne AucuuninHbl, CUChIBaHKUE, UCIIOIH30BAaHUE 00YYAIOIMIMMUCS HEPa3pEIIeHHBIX eYaTHBIX
U PYKONIHCHBIX MaTepUaIOB, MOOMIBHBIX Tele()OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMITBIOTEPOB,
HOYTOYKOB M JPYTrUX BUJOB JIMYHOW KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOW TEXHUKU BO BpeMs
aTTECTAllMOHHBIX HCIBITAHUN 3ampelieHo. B ciydae HapymieHust 3Toro TpeOoBaHUS MPENoaaBaTeib
00s3aH ynanuTh OOydarollerocs |3 ayJIuTOPUM M MPOCTaBUTh €My B BEJOMOCTH OLEHKY
«HEY/I0BJIETBOPUTEIILHO.

BricTaBieHnEe OLIEHOK, MOJIYYEHHBIX NPHU MOABEACHUU PE3YIbTATOB IIPOMEXYTOUHOM aTTECTalluH, B
3a4€THO-PK3aMEHALIMOHHYIO BEJIOMOCTh M 3a4€THYI0 KHMXKKY HPOBOJUTCA B MPHUCYTCTBHH CAMOIO
obyuaromerocsi. IlpernonaBaTenu HecyT NEpPCOHANbHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb M
TOYHOCTb BHECEHHUSI 3aIIUCEH O pe3ybTaTax IPOMEXYTOUHON aTTECTAllMH B 3a4€THO-IK3aMEHAIIMOHHYIO
BEJIOMOCTb U B 3a4€THBIE KHM)KKH.

HesiBka Ha sKk3aMeH O0TMedaeTcsl B 3a4€THO-IK3aMEHALlMOHHON BEZJOMOCTH CJIOBAMHU «HE SBHJICS».

Jlns oOydaromuxcs, KOTOpble HE CMOIVIM ClIaTh 9K3aMEH B YCTAHOBJICHHbBIE CPOKH, YHUBEPCUTET
YCTAaHABIIMBAET MEPHOJ JTUKBUIALUHU 3a/10JKEHHOCTU. B 3TOT nepuoj npenogaBaTesy, IpUHUMAaBIINE
9K3aMeH, JIOJDKHBI YCTAaHOBUTh HE MEHee 2-X JIHEH, Korja OHM OyAyT NMPUHHMMAThH 33/10JKEHHOCTH.
WNudopmanys o TMKBUIAUY 330DKEHHOCTH OTMEUYAETCs B 9K3aMEHAllMOHHOM JIMCTE.
OOyuaronmmcs, MOKa3aBIINM OTJIMYHbBIE U XOPOIINE 3HAHHSI B TEUEHUE CEMECTpa B X0J1€ TIOCTOSIHHOTO
TEKYIIET0 KOHTPOJISl yCIIEBAaEMOCTH, MOXKET OBITh MPOCTABJICHA SK3aMEHAIIMOHHAs OLIEHKA OCPOYHO,
T.e. 06e3 cmaunm HKk3aMeHa. OIleHKa BBICTABIAETCS B HK3aMEHAIIMOHHBIM JUCT WJIM B 3a4E€THO-
HK3aMEHALIMOHHYIO BETOMOCTb.

WHBanuapl ¥ JMIA C OrpaHUYEHHBIMH BO3MOMKHOCTSIMHM 3J0POBbsSl, MOTYT CIaBaTb JK3aMEHbI B
MEKCECCHOHHBIN MEePHOJ] B CPOKHU, YCTAHOBIIEHHbIE HHIUBUIYaTbHBIM yU€OHBIM ITaHOM. MHBanu b1 1
JUIa ¢ OTPAaHMUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI, HUMEIOIUE HAPYLIEHUS ONOPHO-IBUIaTEILHOTO
anmapara, JOIYCKalOTCs Ha aTTeCTAllMOHHBIE MWCIBITAHUS B COMPOBOKICHUM aCCHUCTEHTOB-
COIIPOBOXIAIOILUX.

[Ipouenypa npoBeaeHNs MPOMEKYTOYHON aTTECTALUU [Tl OCOOBIX ciiydaeB u3noxeHa B «llomoxxenun
O TEKylIeM KOHTpOJIE YCIIEBAEMOCTHM M IPOMEXYTOUHOH arrtecramuu oOyuarommxcs no OIIOIT
OakanaBpuarta, cieruanurera u Maructparyps» @I'BOY BO IO0xHo-Ypansckuit 'AY (2016 1.).
[IIkana v KpUTEpUH OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MIPEICTABICHBI B TAOINIIE
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IlIxkana Kpurepun onenuBanus

BCCCTOPOHHEC, CUCTCMATHYCCKOC U FHy60KOC 3HAHUC MPOrpaMMHOTO

Onenka 5 MaTepuaga, YCBOGHHUE OCHOBHOM M JIONOJHUTENIBHON JMTEpaTyphl,
(oTIIM4HO) PEKOMEHJ0BAaHHOM MPOrpaMMOM JTUCHMILIMHBI, MPABHJIBHOE pELICHHUE
3ajauu.
[IOJJHOE€ 3HAHME MPOrpaMMHOI0 Marepuana, YCBOCHHE OCHOBHOMU
Onenka 4 JIUTEPATYPBIL, PEKOMEHI0BaHHOU B Iporpamme, Hajau4yue
(xopoo) MaQJIO3HAUYUTENIBHBIX OIIMOOK B PELIEHUM 3a/auyd, WM HEeI0CTaTOYHO

ITOJTHOC PACKPBITUC COACPKAHNC BOIIPOCA.

3HAaHUC OCHOBHOI'O IMPOrpaMMHOI'0 MaTcpuala B MUHHUMAJIbHOM 061,eMe,
MOrpC€IHOCTU HCIIPUHIIUITHAIIBHOTO XapaKTCPa B OTBETC HA 5K3aMCHC U B
PEIICHNHU 3aJa4H.

Onenka 3
(YZIOBJIIETBOPUTEIIHHO)

OHGHKa 2 HpO6€JIBI B 3HaHUAX OCHOBHOI'O MporpaMMHOI0O MarTepuaiia,
(HGYZIOBJIGTBOPI/ITCJH)HO) IIPUHIOHUITHAIIBHBIC OIINOKHU IIpU OTBCTC HA BOIIPOCHI M B pCIICHUM 3ala4U.

BOI[pOCbI K 3K3aMEHY

OcCHOBHBIE 3aKOHBI XUMHH.

OKBUBAJICHT JIEMEHTOB. 3aKOH 3KBUBAJICHTOB.

OKBUBAJIEHTHI IPOCTHIX U CJIOKHBIX BELECTB.

CoBpeMeHHas Teopusl CTPOEHUS aToMa.

[Topsimok cocTaBiieHUs SJIEKTPOHHBIX Gopmyir. [Ipumepsr.

Pacrnipenienenne a1eKTPOHOB 110 S3HEPTETUYECKUM STUEHKAM.

. DHeprus MOHU3ALUH U JIEKTPOOTpULaTeNbHOCTb. MI3MeHeHne ux B nepuoaudeckoi cucreme /. 1.
Menneneena.

8. CKOpOCTh XMMHYECKUX PEaKI[Nil. 3aKOH JIEHCTBYIOIIUX Macc.

9. 3aBHCHMOCTbH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHl.

10. Xumnueckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunnun Jle—Illartense.

11. 1-3akoH TepMOIMHAMUKU. DHTaNbNUA. TepMoxuMuyeckue ypaBHeHus. 3akoH [ ecca.
12. 2—3akoH TepmoanHamMUKH. DHeprus ' ub6ca. Hanpasienue npoTekaHust MpoLEcCoB.
13. XapaktepucTuka NOJISPHOMN U HEMIOJIAPHOW KOBaJeHTHOM cBs3U. [IpuBecTr mpumepsl.
14. JlonopHo-akuentopHas cBs3b. [Ipumepsl.

15. Bonopoanas cBsi3b. [Ipumepsl.

16. MoHHas cBa3b. [Ipumepsl.

17. CiocoObI BEIpaXKEHHST KOHIIEHTPAIIUU PAaCTBOPOB.

18. PactBops! HeanekTpoauToB. Anuddysus. Ocmoc. 3akon Baut—Todda.

19. JlaBnenue napa Hax pacrsopamu. 3akoH Payns (1).

20. I3MeHeHue TeMriepaTypbl KUIIEHUS U 3aMeEP3aHUsl pacTBOPOB. 3akoH Payuns (2).

21. PacTBOpHI 371€KTpouTOB. M30TOHNMUECKHH KO3 DULIUEHT.

22. Teopust 2AEKTPOIUTUYECKON TUCCOLUALINN.

23. CryneHuaTasi JuCColManus KUCIOT, OCHOBAaHUN U COJIEH.

24. Crenens nucconuranuy. OakTopsl, BAUSIOIIME HA CTENIEHb JUCCOLUALINH.

25. Monnoe npousseaeHue Boabl. PH cpenpl. UnaukaTopsl.

26. Bo3MoskHbIe ciyyau rugponusa coneid. [Ipumepsr.

277. OKHCIHUTENIBHO-BOCCTAaHOBUTENbHBIE peakiyu. [Ipumepsl.

28. AM(pOTEpPHOCTbD.

29. OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA 3JIEMEHTOB M WX MojoxeHue B cucreme /.M.
MenpeneeBa. OCHOBHbIE OKUCIUTEIN U BOCCTAHOBUTEIH.

30. DnexTpoaHbIi noTeHIHAT. BOTOpOAHBIN 3JIEKTPOI.

31. HopmainbHble 31€KTpOAHbIE IOTEHIMANBI. P HanpspkeHni METalioB.

32. N'anpBaHnnveckuii anemeHT. [Ipumepsl.

33. TomIuBHBIE 3JIEMEHTHI.

R

22



34. O]J1C ranpBanuyeckoro sementa. @opmyna HepHcra.

35. DnexTposn3 pacTBOPOB U paciiiaBoB. 3akoH Dapazes.

36. IIpoueccel, mMpoTeKarOUIMe MPH AJIEKTPOJIU3E C PACTBOPUMBIM aHOAOM. OOIacTH MPUMEHEHUS
ANEKTPOJIN3A.

37. AKKyMyJSaTOpbI. TUITBI aKKYMYJISITOPOB.

38. Ipotiecchl, mpoTeKarouue Ipy pa3psisiKe U 3apsiike CBUHIIOBOTO aKKyMYJIATOpa.

39. O0ume XUMHUYECKIE CBOMCTBA METAJLIOB.

40. BzaumopeiicTBre METaNIOB C KUCJIOTaMH.

41. A3orHas xkuciiora. OcoOeHHOCTH B3aUMOJEUCTBUSA C METAJUIAMU.

42. MeToapl IOTy4eHUs] METAJUIOB U3 pya. [IpuMepsl COBpEMEHHBIX CIIOCOOOB MOTYUYCHHSI METAJIOB.
43. KommiekcHbie coenuHeHus. [Ipumepsl. Buennss u BHyTpeHHss chepbl. KommiekcooOpazoBarers.
3apsin koMmIuiekcHOro nona. Koopaunamuonnoe yuciio. JIurausl.

44, Tlonmumepsl. PU3UKO - MEXaHUYECKHUE CBOMCTBA MOJMMEPOB. TpH COCTOSHHS: CTEKI00OpasHoe,
BBICOKOJIACTUYHOE, BA3KO—TEKyUee.

45. IMonumepsl. [Ipuponssie u cuHTeTndeckue noaumepsl. CoctaB noauMepoB. 3BeHo. Llens. CreneHb
nonuMepuszauu. [Ipumepsl.

46. [1nactmaccel. CocTaB, NOJy4Y€HUE, CBOMCTBA U MpuMeHeHue. [Ipumepsl.

47. Ilomamepbl. CiocoObl MOTYYEHUS TOJTUMEPOB.

48. Bunbl kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHE.

49. Ionuatunen. [lomuxnopsunui. [lomyuenue, cBONCTBA U IPUMEHEHHE.

50. Ilonuterpadropatunex. [lonydyenue, cBOCTBa U IPUMEHEHHUE.

51. CunTeTHYeCKHe BOJIOKHA, KiIaccH(UKaIus, 00IIre CBOMCTBA, OydeHUE, IPUMEHEHHE.

52. Koppo3sus metamioB. MexaHn3M KOppO3HOHHBIX IpoueccoB. [Ipumepsr.

53. AtmocdepHast KOppo3usl.

54. MeTo1bl 3a1IMTHl METAJIJIOB OT KOPPO3HUH.

55. Koppo3uOHHBIE TPOLIECCHI, POTEKAIOIINE ITPY HAPYIIEHUH METAIMYECKUX TTOKPBITUI.
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