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PaGouasi mporpamma JIMCHHMIUIHHBI «XHMHS» COCTaBJIEHA B COOTBETCTBHH C TpeOOBaHHSIMH
deepanbHOTO rOCYIaPCTBEHHOr0 00pa30BaTeIbHOrO cTanaapTa Bbicmero oopasosanus (PI'OC BO),
YTBEPIKACHHOTO NpHKa3oM MunuctepcTBa obpazoBanus H Hayku Poccuiickoii ®enepauun 20.10.2015
r. Ne 1172. PabGouas nporpamva mnpejHa3zHayeHa IS MOATOTOBKM OakanaBpa MO HAarpaBIeHHIO
35.03.06 Arpounxenepus, npoduis TexuuueckHii cepBHC B arponpoMeIlIeHHOM KOMILIEKCE.

Hacrosimas  pabowas mnporpaMma JAHCUMIUTHHBI  COCTaB/ieHa B pamMKaX  OCHOBHOM
npodeccronanbHoi obpasosarenbHoit nporpammbl (OIIOIT) u yunThiBaeT 0COOEHHOCTH OOyYEHHUS
IPH MHKIIO3HBHOM 00pa30BaHUH JIHIL ¢ OFPAaHHYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3).

CocTaBuTe/lb — KaHIHJIAT TEXHHYECKHX HayK, JAoueHT kadeapel «MarematHyeckue u
€CTeCTBEHHOHAYYHbIEe AHCUHIUTHHBD X0XJI0B A.B.

Pabouas mporpaMma JIMCLHHMILUTHHBI 0OCYK/eHa Ha 3aceiannu Kadenpbl «Marematnueckue u
€CTEeCTBEHHOHAYYHBIEC AUCIIMILUIMHBD

« 05 » 02_2018 r. (mpotokos Ne 6).
3aB. kadenpoit «MaremaTHyecKHe H

€CTECTBECHHOHAYYHBIC TUCIIUILIHHBI, %

JIOKTOP TeXHHYECKUX HayK, podeccop E.M. bacapbirnua

Pa6ouas mporpaMma JMCLMILTHHBI 0J100peHa METOMYECKOH KoMHccHel (aky/bTeTa 3a09HOTO
o0yueHHus

« 07 » 02 2018 r. (mportokon Ne 5).

[Ipecenaresib METOIMYECKOH KOMUCCHH, “ . 7
KaHIMIaT TEXHHYECKUX HayK, JOLEHT %7, [ AE - /'\.H. Koznos
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COJIEP)KAHUE

[Tnaaupyemble pe3ynbTaThl OOYYeHHS MO0 JUCIUIUIMHE, COOTHECEHHBIE C
IJIaHUpyeMbIMU pe3yibTataMu ocBoeHus: OITOIT

1.1. Ilenp u 3aga4yu JUCIUILIMHBI

1.2. Tlnanupyemsie pe3ynbTaThl 00YUEHUS 110 TUCIHUILIUHE (ITOKa3aTe/IN

c(hOpPMUPOBAHHOCTH KOMITETEHITUH )

Mecto nucuumunbl B crpykrype OITOIT
OObeM TUCHMITIIMHBI U BUABI Y4eOHOH paboThI
3.1.  Pacnpenenenue o0beMa TUCIMUILIMHBI IO BUIaM Y4eOHON pabOThI
3.2.  Pacmpenenenue yueOHOro BpEMEHH I10 pa3jiejaM U TeMaM
CtpykTypa U cofep:kaHue AUCHUTIINHBI

4.1. CopepxaHue AUCITUTUTHHBI

4.2. CopepxaHue JCKIHHA

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI

4.4. CopepxaHHe MPAKTUYECKUX 3aHATUN

4.5.  Bupsl u copepKaHue CaMOCTOSITEIIbHONW pabOThI 00yUarOIIMXCs

Y4eOHo-MeToauYecKoe 0OecreueHne caMOCTOATEIbHOM paboThl

00ydJarouuxcs mo IUCHUTLITNHE
@DOH/T OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHS POMEKYTOUHOM aTTecTaluu
00ydJarouuxcs mo IUCHUTLITNHE
OcHoBHas U JOTIOJIHUTEIbHAS yueOHAas IuTepaTypa, Heo0Xoaumasi s OCBOSHUS
JUCITUTUTAHBI
Pecypcel nHpOpMaOHHO-TEIeKOMMYHUKAIMOHHOU ceTH « HTepHeT»,
HEOOXOIUMBIC JJIST OCBOCHHUS TUCIUILTAHBI
MeTtoaudeckue ykazaHust sl 00y4aroIUXcsl IO OCBOCHUIO TUCITUTLIAHBI
NudopmannoHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE TIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, BKII0Yas epevyeHb
MIPOrPaMMHOTO O0ecTieueHUsT U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MartepuanbHO-TeXHUUYECKask 6a3a, HeOOX0AUMast 1 OCYIIECTBICHUS
00pa30BaTEILHOTO MPOIIecca MO TUCITUTUTHHE
NunoBanmonubie popmbl 00pa3oBaTeNbHBIX TEXHOIOTUN
[Tpunoxxenue Nel. @oH OLIEHOYHBIX CPENICTB VIS TEKYIIETO KOHTPOJIS
yCIIeBAEMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaroIuXcs 1Mo
JUCITUTUTAHE
Jluct perucrpaunu U3MEHEHUN
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTaTtamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no HampasneHuio noArotoBku 35.03.06 ArpouHkeHepus TOJKEH ObITh MOJATOTOBJICH
K CJICAYIOIUM BUIaM HPO(ECCHOHATIBHON JEeITEIbHOCTH: HAYYHO-HUCCIICIOBATEIBCKON, MPOCKTHOM,
MPOM3BOICTBCHHO-TEXHOJIOTUUECKOM, OPraHM3alMOHHO-YIIPABICHYECKON IS TeIbHOCTH.

Heap aucuMmiInHbl — cHOPMHUPOBATh Y CTYJACHTOB CUCTEMY (hyHIAMEHTAIbHBIX 3HAHHU 110
XUMHH, HEOOXOTUMBIX JUIsl MOCIEAYIOIIeld TMOArOTOBKUA OakaiaBpa, CIOoCOOHOr0 K 3ddexkTuBHOMY
PELICHUIO MPAKTUYECKUX 3a/1ad CEIbCKOXO3SHCTBEHHOTO IMPOU3BOJICTBA, a TAKKE CIOCOOCTBYIOIIUX
HajdbHEHIIIEMY Pa3BUTHIO IMYHOCTH.

3axayu JHCHHUILINHBI:

— H3YYUTh OCHOBHBIC XHMHYCCKHEC SIBIICHHS, OBJIAACTh (PYHIAMCHTAIBHBIMH TOHSITHUIMH,
3aKOHAMH U TEOPHSIMU KJIACCHYECKOM U COBPEMEHHON XUMHUHU;

— c(hopMHPOBATh OCHOBBI HAYYHOTO MHUPOBO33PCHUS K COBPEMEHHOTO XUMHUYECKOTO MBILIUICHHS;
O3HAKOMHUThCS C HAYYHOH ammapaTtypoil W MeTOJaMH XHUMHUYECKOTO HCCIIEIOBaHHS, MPHOOPECTH
HABBIKH MPOBE/ICHHUS XUMHUYECKOTO IKCIICPUMEHTA;

— HAy4YHUTBCS BBIIEIATH XUMHYECKOE COJCp)KaHHE B MPO(EeCCHOHATBbHBIX 3amadax Oymyiiei
JEATSIbHOCTH;

— OBJIAJIETh METOIaMH PELICHHUs MPO(ECCHOHANBHBIX 3a/1a4.

1.2. llnanupyemblie pe3yJbTaTbl 00yUeHHUs 110 JUCHHUILIMHE (MIOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

[Tmanupyemsbie [Tnanupyemsble pe3yabTaThl 00yUeHHs 110 TUCIUIUIMHE
pe3yabTaThI
oceoenma ONOII 3HAHUS YMEHUS HaBBIKH
(KOMMeTeHIInn )

OIIK-2 OOyuarouuiics  gomkeH | OOyuaronuiics OOyuaromumiicss JT0JKEeH
CIOCOOHOCTH K 3HaTh: OCHOBHBIE 3aKOHBI | JJOJKEH YMETh: | BIAJETh: HaBBIKAMHU
WCTIOJIH30BAHUIO XUMHH,  SBICHHS  H | UCIOJB30BATh ONMCAaHUS  OCHOBHBIX

OCHOBHBIX 3aKOHOB | ITPOLIECCHI, HAa KOTOPHIX | OCHOBHbIE XMMHUYECKHE | XUMHYECKUX  3aKOHOB,
€CTeCTBEHHO-HAYYHBI | OCHOBAHBI NPUHIAIEI | 3aKOHBI M TIOHSTHS B | SIBICHUH W TIPOIIECCOB,
X TUCLHMIUIMH B necTBus 00BEKTOB | IpOodecCHOHATBHOMN Ha KOTOPBIX OCHOBAHBI
npodeccuoHanbHOM | mpodeccuoHanbHOM NEeSITeTbHOCTH W IS | IPUHIMIIBL  JCWCTBUS
JeSATeIbHOCTH NEeSITeIbHOCTH U KOTOpBIE | PEIICHUsT WH)XEHEPHBIX | 00BbEKTOB
UCITOJTB3YIOTCS st | 3amaq - (b1.65.23-V.1) npo¢eCCHOHATBHON
peleHnsT  MHXKEHEepPHBIX JeSTeIbHOCTH u
3agad - (b1.5.23-3.1) KOTOpBIE HCIOJIb3YIOTCS
st pereHus
WH)KCHEPHBIX 3a1ad -
(b1.5.23-H.1)
2. Mecto aucuuniauHbl B cTpykrype OITOII
Hucnunmuna «XuMHS» OTHOCHUTCS K 0a3oBoM dactu broka (b1.b.23) ocHoOBHOM

npodeccuoHaIbHOW 00pa3oBaTebHON MpOrpaMMbl OakandaBpwaTa IO HANPABJICHHUIO TOITOTOBKH
35.03.06 ArpounxeHepus, Ipoduib - TeXHUYECKUI CepBUC B arpONPOMBITIIIIEHHOM KOMITJIEKCE




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

HanmenoBanmne
00eCIeYnBaIoOIuX
No | (mpenmiecTBYIONINX)
m/m | U o0ecrneynBaeMbIX
(mocneayrommx)
JUCIIUILINH

dopmupyembie KOMIETEHIINH

Paznen 1 Pa3nen 2 Pasnen 3 Pasnen 4 Pasnen 5

[IpenmecTByromuye TUCIUILUIMHEI B y4eOHOM IUTaHE OTCYTCTBYIOT, HOCKOJIBKY AUCIMIUIAHA
u3ydaercs B 1 cemectpe

[Tocnenyromye AUCITUTIIMHBI

1. duzuxka OIIK-2 OIIK-2 - OIIK-2 -

2. TemnorexHuka OIIK-2 OIIK-2 OIIK-2 - OIIK-2

3. O0béM AUCHUIJIMHBI U BHABI Y4e0HO#l padoThI

O0beM aucIUIUIMHBL cocTaBisger 3 3adeTHble enuHunbl (3ET), 108 akageMudeckux 4Yacos.
JuctunnuHa uzydaercs B 1 cemectpe.

3.1. Pacnpenesnenne o0beMa IMCUMIIMHBI IO BUAM Y4eOHOIl padoThI

Bun yae6HO# paboThI KonuuecTBo yacos

KonrakTHas paGora (Bcero) 20

B ToM uucne:

Jlexum 8
[Tpaktiueckue 3anstus (I13) -
JlabopaTtopusie 3ansatus (J13) 12
CamocrosiTesabHast padora o0yyarwomuxcs (CP) 84
KonTpoas 4

Hroro 108

3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

¥a]
B Tom umcie 8
e,
HanmenoBanwue pasziena u KonrtakTtHas pabora =
Ne /m Bcero uacos S
TEMBbI CpPC =
JIEKITUU J3 113
1 2 3 4 5 6 7 8
Pazgen 1. OCHOBBI CTpOEHHS BeNIECTBA
1.1. | Bsenenue. OcHOBHEIE 5 - 1 - 4 X
3aKOHBI XUMUHU.
1.2. | XuMus 1 nepuoanydecKas 9 2 1 - 6 X
CUCTEMa JJIEMEHTOB.
CTpoeHue aTOMOB.
XUMHUYECKas CBA3b.




Pa3nen 2. BzanMoencTBUs BENIECTB

2.1. | Xumuueckas 16 2 - - 14 X
TepmoanHamMuka. OCHOBHBIE
3aKOHbI TEPMOIMHAMUKH.
XuMuyeckasi KHHETHKA.
XUMHYECKOE PaBHOBECHE.

Paznien 3 PactBOpbl.

3.1. | XuMHYeCKHE CUCTEMBI: 22 2 3 - 17 X
pacTBOPBI, TUCIICPCHBIE
cuctembl. OCHOBBI
XMUMHYECKOr'0 aHaIN3a
BOJIHBIX PaCTBOPOB.

Pa3nen 4. DneKTpoXUMHUUYECKUE TIPOLIECCHI.

4.1. | DNEKTPOXUMHUYECKUE 26 2 4 - 20 X
CUCTCMBI.
KHCJIOTHO-OCHOBHBIC U
OKHCJTUTEIIbHO-BOCCTAHOBHUT
eNbHbIC CBOWCTBA BEIECTBA.
T"anpBannueckue JIEMEHTEL.
XUMHYECKHE UCTOYHUKH
TOKa. DJICKTPOIIU3
coenuHenuit. Kopposwust
METAJIJIOB H 3allIUTa OT
KOPPO3HH.

4.2. Peaknmonuasg cnocoOHOCTH 11 - 2 - 9 X
BELIECTB. XUMUYECKUE
CBOMCTBA METAJUIOB.

Pa3nen 5. DneMeHThI OpraHn4ecKod XUMHUH

5.1. | DnemeHThI OpraHn4ecKou 15 - 1 - 14 X
XUMHH, TIOJTUMEPBI,
OJIUTOMEPBHI.
KonTpons 4
Hroro 108 8 12 - 84 4

4. CTpyKTYpa M colepKaHue TUCHHIINHBI
4.1. Conepxanue TMCUUILIUHBI

BBenenue

XuMus Kak 4acTth ecrectBo3HaHud. [Ipenmer xumuu. BemectBo. Buabl XUMHYECKUX peakLHi.
CBsI3p XMMUHU C JAPYTUMH HayKaMHu. 3HaY€HUE XUMHHU B (DOPMUPOBAHUM MBIIUICHUS, B U3YICHUH
MPUPOJBI ¥ PA3BUTUN TEXHUKH. XUMUS U MPOOIEMBI IKOJIOTHH.

OCHOBBI CTPOCHMS BellecTBa

DNEeKTPOHHOE CTPOEHHUE aToMma u CHUCTEMATHKAa XUMHYECKUX 3JIEMEHTOB.
KBantoBO-mMexanunueckas wmozaenb aroma. Ilpunnun Ilaynm w npaBmwio Xywmpa. Crpoenue
MHOTO3JIEKTPOHHBIX aToMOB. llepuonnueckas cucrema /.M. MenneneeBa U M3MEHEHUE CBOMCTB
BJIEMEHTOB M MX coeAuHEeHH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA  DJIEMEHTOB.
Xumnyeckast cBs3b. OCHOBHBIE THIBI M XapaKTEPUCTUKHU CBs3U. KoBajeHTHas M MOHHAas CBS3H.
Meron BanmeHTHBIX cBs3ed. [uOpwmmzanus. [loHsTHE O MeTOAE MOJICKYISIPHBIX OpOHWTANEH.
CtpoeHne u cBOMCTBA NPOCTEHIIMX MOJIEKYN. THIBI B3auMoOAeWCTBHUA MoOJeKysl. KomIiuiekcHble
coenrHeHUs. OCHOBHBIE BHUJbBl B3aUMOACHUCTBUSA MOJeKyd. CHIBI MEXMOJIEKYISIPHOTO
B3aumojaencTeusa. Bomopoanas  cBsa3b.  [JOHOpHO-aKUENTOPHOE  B3aWMOJEWCTBHE  MOJIEKYI.
Kommnekcubie coenunenus. Komrmiekcbl, KOMIUIEKCOOOpa3oBaTelu. JIUTAHABI, 3apsal U
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KOOPJAMHALIMOHHOE YMCJIO KOMIUIEKCOB. THIBI KOMIUIEKCHBIX coeauHeHud. [lonsTHe O Teopusix
KOMIUIEKCHBIX COEIUHEHMH. XUMHUS BellecTBA B KOHJEHCHPOBAaHHOM COCTOSHHMHM. ArperaTHoe
COCTOSIHME BelIeCcTBa. XUMHUYECKOE CTPOCHHE TBEPAOro Teina. AMOp(HOE COCTOSHUE BEIIeCTBa.
Kpucramnel. Kpucrammueckue pemerku. XuMuU4deckas CBA3b B TBEPIBbIX Teslax. Meramumdeckas
CBSI3b M METaJlJbl. XMMHUYECKasl CBSI3b B MOJIYIPOBOJAHUKAX M JAUAJIEKTPUKAX. PeanbHble KpUCTaUIbI.
IIpocroe BemecTBo. M30Mepus u auioTpomnus.

B3aumoaeiicTBuS BelecTB

DneMeHTBhl XUMUYECKOW TepMOIUHAMUKH. DHepreTnyeckue 3(pPpeKTbl XUMHUECKUX pPEeaKLuii.
BuyTpenHsis sHeprus W SHTanbnus. TepmMoxumus. TepMOXMMHUYECKHME 3aKOHBI W ypaBHEHWS.
OHTanenus 00pa30BaHUS XUMHUYECKUX coeauHeHui. CTaHTapTHOE COCTOSHUE. OHTPONHS U e
M3MEHEHUE MPU XUMUYECKUX Ipoleccax. JHeprusa ['nd6ca u sneprus ['enbMromnpia u ux U3MEHEHUS
IIPpY XUMHUYECKHX IIpoLeccax. YCJIOBUS CaMOINPOU3BOJIBHOIO IPOTEKAaHUS XMMMUYECKHUX PEaKLHM.
YcnoBus xumudeckoro paBHoBecus. O6paTuMble U HEOOpAaTUMBbIE peaKIIUU. XUMUYECKUN MOTEHIIUA.
AKTHUBHOCTb ¥ KOO((PUIIMEHT aKTUBHOCTH.

Xumuyeckoe U (pa3oBoe paBHOBecHs. 3aKOH AeicTBus Macc. KoHCTaHTa paBHOBECHS U €€ CBS3b C
tepMoguHamMuueckumMu  yHkuusimu.  [lpunnun  Jle-lllarense. Xumuueckoe paBHOBecHE B
rereporeHHbIx cucremax. ®aszoBoe paBHoBecue. IlpaBuno ¢a3. Pacmnpenenenue BemiecTs B
reTeporeHHbIXx cucreMax. [loBepxHocTHBIE siBiieHUs. CopOrusi. AJICOPOIMOHHOE paBHOBECHE.
['eTeporenHsie quCIEPCHBIE CUCTEMBI.

Xumuyeckasi kuHeTHka. CKOpOCTh TOMOT€HHBIX XUMUYECKUX peakuuil. OCHOBHOE XMMHUYECKOE
ypaBHEHUE. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT TeMIepaTypbl. DHEprus akTHUBaLUU.
I'omorennsiii katanus. Llenneie peakuuu. PU3HYECKHE METOIBl YCKOPEHUS XUMHYECKUX PEAKIIHIA.
Konebartenbubie peakunu. CKOPOCTh T€TEPOTreHHBIX XUMUYECKUX peakiuii. ['eTeporeHHbIN KaTaius.

PacTBOpBI.

Omnpenenenue u kinaccudukamnus pacTBOpoB. PacTBOpHI HEIIEKTPOIUTOB U IJICKTPOIHUTOB.
Boanble pacTBOpBl 3JEKTPOIUTOB. ACCOLMMPOBAHHBIE W HEACCOLMHUPOBAHHBIE AIIEKTPOJIUTHI.
CBoiicTBa pPacTBOPOB ACCOLIMUPOBAHHBIX AJNEKTPOIUTOB. AKTHBHOCTb. (OCOOEHHOCTHM BOJBI Kak
pacTBOPUTENS. DIIEKTPOIUTHYECKAsT AUCCOMAIs Boabl. Bomopoaueiii moka3arens cpenbl. MloHHbBIE
peakuuu B pacTtBopax. Juccouuanus KOMIUIEKCHBIX CO€AMHEHWH. Teopus KHUCIOT M OCHOBAHUM.
KoHcTaHTBI KHCAOTHOCTH U OCHOBHOCTH.

Konnouansie cucremsl. JlucnepcHocTs U nucnepcHble cucteMbl. Kimaccudukanus KoaIouIHbIX
cucTteM. 3051 U renu. Murenssl 1 ux crpoerue. [lonydueHne KoIIOUIHBIX PacTBOPOB. Y CTONYHUBOCTh
KOJUIOMJIHBIX CHUCTEM, ONTUYECKUE M IEKTPUUYECKUE CBOMCTBA. METOXbI MONYYEHUS U pa3pyLICHUs
KOJUTOMAHBIX cucTeM. Kostonasl B mpupoIHBIX cructeMax. PacTBopbl moauMepos.

DJIEKTPOXMMHYECKHE PO ECCHI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE  Mpoliecchl.  OmpexneneHue M KiIaccUpUKaLus
NEKTPOXUMUYECKUX TporeccoB. 3akoHbl Papanes. TepmoauHamMuka >IEKTPOAHBIX IPOLECCOB.
[Tonsitie 00 »HEKTPOAHBIX mMOTEeHIMANaxX. [ampBaHWueckue saemeHTh. JJ[C W ee u3MepeHwue.
CrangapTHBIM BOJOPOAHBIN 3JIEKTPOJX M BOAOPOJHAs IIKaja IMOTEHIHMAToB. YpaBHeHue HepHcra.
[loTeHumanel MeTaNIMYECKUX, Ta30BbIX U  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  3JIEKTPOJOB.
HoHceneKkTuBHBIE 3JEKTPOAbl U CEHCOpbl. MeMOpaHbl M MeMOpaHHbI noTeHuuan. Kuneruka
3JEKTPOJIHBIX IPOLECCOB. DJNEKTPOXMMHYECKAS] M KOHIIEHTPALIMOHHASA MOJSApU3ALMA. ODIJIEKTPOJIN3.
ITocnenoBarenbHOCTh MEKTPOAHBIX MPOLIECCOB. BRIX0a MO TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Koppo3us u 3ammra metauioB U criiaBoB. OCHOBHBIE BHIBl KOPpPO3UU. XHMHUECKas
KOppo3usi. DnekTpoxuMmuueckas kopposus. Kopposus moa nefictBueM OMyKIAIOMNUX TOKOB. MeTo b
3alUTBl OT KOPPO3UM: JETUPOBAHUE, IIEKTPOXUMHUUECKAs 3aIIMTa, 3alIUTHBIE NOKPbITUA. VI3MeHeHne
CBOMCTB KOPPO3HOHHOMU cpeibl. UTHTMOUTOPHI KOPPO3UH.

ONEKTPOXUMHYECKHE CHUCTEMBL. XUMHUYECKHE MCTOYHMKM TOKA. OJIEKTPOXUMHYECKHE
SHEPrOyCTAaHOBKH. DIJIEKTPOXMMHUYECKHE IpeoOpa3oBaTey, KOHIEHCATOPBl. OJIEKTPOXUMHUYECKas
00paboTKa MEeTaIoOB. DICKTPOXUMUUECKUE TTOKPBITHSL.

PeakumnoHHasi cioco0OHOCTH BellecTB. XHMHUYECKHE CBOICTBA METAJLVIOB.
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BemecTBo 1 ero urctora. AHATUTUYECKUA CUTHAT U €r0 BUABL. XUMHYECKas UACHTUDUKAITHUA.
KI/ICJIOTHO-OCHOBHOG U OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHOC THTpOBaHI/Ie. rpaBI/IMeTpI/I‘-ICCKI/Iﬁ nu
KOJIOPUMETPUUYECKHM aHATTN3. DJIEKTPOXUMUYECKUE METOIbI aHATIH3A.

DJIeMEeHTbI OPraHNYeCKOoil XUMHUM.
Oprannueckue MOJMMEpPHbIE MaTepuanbl. MeTOIbl TOJYyYCHUs] TOJUMEPOB, MOJTMMEPH3AIIUs,
nonukoHAeHcalus. CTpoeHue U CBoWCcTBa noauMepoB. [IpuMeHeHne noammMepos.
4.2. Conepxanme JeKIui

Ne Komn-Bo
HaumenoBanue u coaepkanue JEKIUU
n/n 4acoB

1 XUMHS M NEpUOUYECKas cucTeMa 31eMeHTOB. CTpoeHue aTOMOB 2
CoBpeMEHHbIE  IPEACTABICHUS O CTPOCHUMM aTOMOB  3JIEMEHTA,
OCHOBaHHbIE HA HEKOTOPBIX IIOJIOKEHUSX KBAHTOBOM MEXAHMKHU:
JIBOMCTBEHHAs] KOPIIYCKYJISIPHO-BOJIHOBAs NPUPOJA JJIEKTPOHA, IPUHIUI
HEONpPEIEIEeHHOCTH, KBaHTOBble uucina. [lpunuun Ilaymu. IlpaBuna u
NOPSAJOK 3allOJIHEHUS aTOMHBIX opOurtaneii, mpasuio KieukoBckoro,
Xynpa, 3amnper Ilaynu MHOrORJIEKTPOHHBIX aToMOB. B3auMocBs3b
pacIIOIOKEHUsT JIEKTPOHOB B aTOMax C UX XWMHYECKMMH CBOWCTBAMM.
[lepponnuecknii 3aKOH B CBET€ CTPOEHUS AaTOMOB, IEPUOAMYECKAs
cucreMa 3JIEMEHTOB. HekoTopele XapakTEpUCTUKH aTOMOB 3JIEMEHTOB:
paauycbl aTOMOB U HMOHOB, 3HEPrus MOHM3ALMU, SHEPIHUs CPOJCTBA K
ANEKTPOHY JJIEKTPOOTPHUIIATEILHOCTh XUMHUUYECKasd CBsA3b HopmanbHOE U
BO30YXKICHHOE COCTOSTHUE aTOMOB. OCHOBHBIE THIIBI U XapaKTEPUCTHKU
XUMUYECKOM CBSA3U: METOJ BAJCHTHBIX CBS3E€H, IIOHATHE O METOAE
MOJIEKYJISIpHBIX opOuTaneil. CBsi3b KOBaJICHTHAs, JOHOPHO-AaKIENTOPHAs,
MOHHAsI, METAJJINYECKast, BOJAOPOAHAsl. 3aBUCMOCTb CBOMCTB BELIECTB OT
THIIA XUMUYECKOH CBS3H.

2 Xumuyeckass TepMoauHamuKa. OCHOBHBIE TIOHSATUS M 3aKOHBI. 2
TepmonuHamuueckas cUcTeMa. BuyTpennss SHEPrus
TepMOJAMHAMHUYECKON cucteMbl. TemnoBoit »ddext peakmuu. Ilepsoe
HayaJl0 TEPMOJAMHAMHUKHU. OHTAJIbNUA. TepMOXMMHYECKUE YpaBHEHUS.
3akoH ['ecca. Bropoe Hauano tepmonuHamuku. CraHgapTHas 3HTPOIUS.
@dakTopbl  (SHTPONMUUHBIA W OSHTANBINUWUHBIN),  ONMpEENSIOIINe
BO3MOYKHOCTb HWJIM HEBO3MOXHOCTh CaMOIIPOU3BOJIBHOIO IPOTEKAHUs
nporeccoB. M3o0apHo-u30TepMudeckuil moteHuuan. HampaBneHHOCTh
XUMHYECKHUX IIPOLIECCOB. OHeprus I'ensmromnsia
(M30XOpPHO-U30TEPMUYECKUN  TOTEHIMan). XHUMHUYecKas  KHHETHKA.
XuMH4ecKkoe paBHOBecHE ['OMOre€HHBIE M T'€TEPOTr€HHBIE XWMHUYECKHE
npoueccsl. CKOpoCTh M MEXaHU3M peakuuu. DaxkTopel, BIUAIOIIME Ha
CKOPOCTh XMMHUYECKUX PEAKIHI. 3aKOH JIEHUCTBYIOIIMX MAcC, KOHCTaHTa
CKOPOCTH, KHHETUYECKHE YpPAaBHEHHUsS, TMOPSNOK PpEaKUUU. OHEPrus
aktuBanuu, npaBwio Bant-T'obda, ypaBHenue Appenmyca. Karamus.
Cwmemenne xumndeckoro pasHosecus. [Tpunnun Jle-Illarense.

3 Hucnepcusie cucteMbl. PactBopbl Kiaccudukanus aucrnepcHbIX 2
cucreM. I'pyboaucriepcHble CUCTEMbI, UX CBOWCTBAa M HCIIOJIb30BaHUE B
CeNbCKOM Xo3siiicTBe. KosutonaHele pacTBOpBI, OCOOCHHOCTH CTPOCHMS,
cBoiicTBa. PacTBOpbl, kKak roMoreHHble cUcTeMbl. CrocOOBl BBIpaKEHUS
KOHIIGHTpauuu  pacTtBopoB. Teopuss  pa30aBICHHBIX  pPacTBOPOB,
HeanekTpoauToB.  Ocmoc.  Ocmoruueckoe — gasieHue.  JlaBieHue
HachllleHHOro  mapa.  TemmepaTypa  KMIEHHS W 3aMep3aHus
(kpuctaymumsanusi) pactBopoB. 3akoHbl Baut-Todhda u Payns s
HERJICKTPOJIMTOB M 3JIEKTPOJIUTOB, UCMOIb30BAHUE MX Ul M3TOTOBJICHUS
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OXJIAKIAIONIMX W  aHTUOOJEJACHUTENBHBIX CMA30K U JKUJKOCTEH.
Antudpussl. CuibHbIe U clla0ble AJeKTpoHUTH. KOHCTaHTa M CTENeHb
mucconranuu.  M3otonumdeckuit  koddduument. 3akoH pa3OaBieHUs
OctBanpaa. MoHHOE mpou3BefeHUE BOAb. BOIOpOIHBIA MOKa3aTeb.
I'mapomus. Ero 3HayeHwe TmpH  UCIONB30BaHUM  yAOOpeHUN U
JKCITyaTauu  TeXHUKH. (OCHOBHbIE TIOHATHA M  MPEICTaBIICHUS
XUMHUYECKOT0 aHain3a

DNEKTPOXUMHUYECKHE CUCTEMBI. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
IIPOLIECCHI: olpesieIeHUE, TEPMOJUHAMMUKA, HaIpaBJIEHHOCTb,
BO3MO)XHOCTb IIPOTEKaHUS B 3aJaHHOM HAIPABICHUU. OJICKTPOIHBIN
NOTEHLIMA] Ha TIpaHMIE TIETEPOr€HHON CHCTEMbl METAJI-3JIEKTPOIIMT.
CraHapTHBIN IEKTPOAHBIN ITOTEHIMAN, P HAPSHKEHUS METaJIOB, €ro
3HayeHue. ['anpBaHnyeckue sneMeHTHl. [lpuHimn pabotel. Xumudeckue
UCTOYHUKN ToOKa. «Cyxwe» »>3IeMEHTBl, aKKyMyJSTOpbI, TOIUINBHBIE
AJIEMEHTHI.

Koppo3us wmetamnos. 3amura OT KOppo3uu. XHMHYECKas W
AIIEKTPOXUMUYECKAs KOppOo3usl. [Ipuunnsl U MEXaHU3M
JJIEKTPOXUMHUYECKON KOppo3uu. YiuepO, HPUUYMHIEMbIH KOpPPO3UEH.
Koppo3uss ¢  KMCIOPOOZHOM M BOJOPOAHOM  JAETOJSPU3ALMCH.
MukpoknuMar KUBOTHOBOJYECKMX IoMelleHnid. Ero BiusHue Ha
METAJJIMYECKUE JeTalld, 00opyaoBaHus. MeTo/ibl 3allUThl OT KOPPO3HUHU.
Jlakokpaco4yHble ¥ METAJUIMYECKHUE IOKPBITUS, MPOTEKTOpPHAs 3alIMTa,
aneKTpo3ammTa. IHrHOuTOps KOPPO3UH.

ONEeKTpPOiIU3 pacIiulaBOB M BOAHBIX PACTBOPOB  BJIEKTPOJIUTOB.
[TocnenoBaTenbHOCT pa3psa YaCTHUIl Ha 3JEKTPOAaxX MpHU JIEKTPOJIU3E B
3aBUCHUMOCTH OT BEJIMYUHBI AJIEKTPOAHOr0 noteHuuana. [lomspuzanus npu
anektposnse. IlepeHanpsokeHne. DIEKTPOIU3 € PACTBOPUMBIM aHOJOM.
O06acT UCTIOIB30BAHUS DJICKTPOIIH3A.

Hroro

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI

HaumeHnoBaHue 1a00paTOPHBIX 3aHATUI

Kox-Bo
4acoB

OCHOBHBIE 3aKOHBI XMMHUHU.

CTpOCHI/IC aTOMa U IepruognvcCcKasg CUCTCMa 3JICMCHTOB. XHUMHUYECKas CBS3b.

KoHuenTpanuss pacTBOpoB. DJIEMEHTHl Ka4€CTBEHHOIO M KOJIMYECTBEHHOI'O
aHanmu3a. OmnpeneneHue KECTKOCTH BOJbL. PacTBOpBI 3IEKTPOIIUTOB U
HEDJICKTPOJUTOB. PacyeTsl 1o MPUTOTOBJICHUIO AJIEKTPOJIUTOB U aHTU(PU30B.

['anbBaHMYECKHE HIEMEHTHI. OJEKTPOJM3 BOJHBIX PACTBOPOB  COJIEH.
Koppo3uss MeramioB. 3ammra oOT Koppo3ud. Pemienne 3agad 1o
OJICKTPOXUMHUYCCKUM CUCTEMAM

XUMHYECKHE CBOMCTBA METAIIJIOB

[Tonmumepsl u omuromepnl. CocTaBieHHE pEaKIUM MOJUMEpU3alUd U
ITOJIMKOH ICHCALIUU

Hrtoro
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4.4. Conepxanne NPAKTHYECKUX 3aHATHH
[IpakTHyeckue 3aHATHS HE IPETYCMOTPEHBI YUCOHBIM IJITAHOM




4.5. Buapl 1 coiep;kaHue caMOCTOATEIbHOI padoThl 00y4a0IIMXCs
4.5.1. Bunsl caMOCTOATENBbHOM paboThl 00yJaIOIINXCs

BI/I,I[BI CaMOCTOSITEIILHOMN pa6OTBI 06yqa}0mﬂxc;1 KomngectBo yacos

HOIIFOTOBKa K IPAKTUYCCKUM 3aHATHAM -

HOI[I"OTOBK& K J'Ia60paT0pHBIM 3aHATUAM U K 3al0UTC

42
n1abopaTopHBIX paboT
CaMOCTOSITeTbHOE U3YYEHUE OTACIBHBIX TEM U 28
BOIIPOCOB
KoHnTtposbHas pabota 9
Hroro 79
4.5.2. CogepxaHue caMOCTOSTEIbHON pabOThl O0YYaOIINXCS
No Koxa-Bo
i HaumenoBanue TeM 1 BOpoCoOB HACOB
1 OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHUSI MATEPUU U SHEPIUH, TOCTOSHCTBA 6
COCTaBa, KpaTHBIX OTHOIIEHUN, ABOTaapO.
2 BroimonHenue ympakHEHHH IO COCTABIICHUIO 3JIEKTPOHHBIX (HopMyl 6
3JIEMEHTOB.
3 [Tepuonnueckuin 3akoH /.M. MenneneeBa, nepuoauyeckas cucTema 10
3JIEMEHTOB.
4 Pemrenne pacueTHbIX 3a1ay Ha ONPEAEICHUE JHTAIBINH, SHTPOIHH, 10
sHeprum ['ub0oca.
5 Pemrenne 3amay Ha ompenereHUE CKOPOCTH XHMHUYECKUX pEakluil B 10

3aBUCHUMOCTH OT KOHHOCHTpalUHh W TEMIICPATYypPHI. PaBuoBecue. Brmsaue
HAaBJICHUS, KOHIICHTPpAIUKU U TCMIICPATYPhI HA CMCIICHNUEC XHM. PABHOBCCHA.

6 CriocoObl  BbIpaK€HMs] KOHLIEHTPAllMM pacTBOPOB (MaccoBast 10, 13
MOJISIpHOCTB). Pelienune 3a1a4 Ha pacyeT KOHLEHTPAIMi pacTBOPOB.

7 CocraBiieHHE CXE€M raJIbBAHUYECKOTO eMeHTa, pacueT J.J1.C. 8
8 N3ydyeHne XxuMuyeckux CBOWCTB MeTauioB. CoCTaBlI€HME XHMHUYECKUX 8
YpaBHEHUM.
9 CocraBieHue  peakiuid  MOIUMEpPU3AMA W TOJHMKOHJCHCAIUU. 8
Vcnionb3oBaHMe MOIMMEPHBIX MaTEpHaAJIOB B TeXHUKE. COCTAaB JIaKOB.
HTtoro 79

5. YueOHO-MeTOAMYeCKOe o0ecnieueHre CAaMOCTOsITeILHOIH padoThl 00y4yarouxcst
YuebHO-MeTon4Yeckue pa3padboTku umetorcs B Hayunoit  Oubnmuoreke OI'bOY BO
IOxHO-Ypanscknii 'AY:
Xumus. Knaccel HEOPraHMUECKUX COSIMHEHHM [ DIEKTPOHHBIN pecypc] : MeTo/. mocodue / coCT.:
A. B. Xoximos, H. M. Ilatpakosa ; UI'AA .— Yensaounck: UIC'AA, 2015 .— 21 c. : wn., Tadbn. — 0,3
MB .— Pexum goctyna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxnoB, A. B.Xumusa. Xumuueckas KMHETHKAa U XMMHUYECKOE PABHOBECHE [DIJIEKTPOHHBIN
pecypce] : yaeOHnoe mocooue / A. B. Xoxmos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.
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Xoxnos, A. B. Xumusa [DnektpoHHBI pecypc] : ydebnoe mocobue / A. B. Xoxnos, H. M.
[Tatpakosa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxnoB, A. B. Xumusa. Xumuueckas TepMOIuHAMUKa [DIEKTPOHHBIA pecypc] : ydeOHOe
nocobue / A. B. Xoxmos, H. M. IlarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum nocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.®0oH OLIEHOYHBIX CPEACTB /IJIsl NPOBEAeHUs
NMPOMEKYTOYHOM aTTeCTAIlUM 00yYAIOIIUXCS
Jlns ycTaHOBIIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcs tpedoBanusm OI'OC BO
pa3zpaboTan (GOHI OICHOYHBIX CPEIACTB I TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH UM TPOBEICHHS
MPOMEXYTOUHON arTecTanuu oOy4aroumxcs 1o aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npencranieH B [Ipunoxenun Nel.

7. OcCHOBHAsI M JONOJTHUTEIbHAS y4eOHAasl IUTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHS
JAUCHUILTHHBI
OcHoBHasl 1 JONIONHUTENbHAS yueOHas iuteparypa umeercs B Hayunoit Oubinorexe u
ANEeKTpOHHOU nHpOopMamoHHoO-o0pazoBarensHOi cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHasi IuTEpaTypa
1.1. OOmas xumus [DIeKTpOHHBINA pecypc]: (OCHOBHBIE TOHITHS, IPUMEPHI M 3aJ1a4H) IS
BeuepHero dakyasrera / T.B. JKykosa. MockBa: MUDU, 2008.- 141 c. Pexum pgocryma:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [DnekrpouHsii pecypc]. HoBocubupck: HoBocMOUpPCKHUIT roCcyaapCTBEHHBIN

arpapusiii vausepcurer, 2011.- 106 c.
Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. Iumxosuu E. J. Xwumus [DaexrpoHHblii pecypc]l. 1, OOmasgs xumusa / E.JL.
IIIumkoBud. Kazans: M3narensctBo Kaszanckoro yausepcurera, 2014.- 65 c.
Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=276360.

JdomosHnTeAbHAS
JuTeparypa

1.1. I'muuka H. JI. O6masg xumus [Tekct]: YuebHnoe mocobue mist By30B / ITox pen.
A.M.Epmakosa. M.: Uarerpan-IIpecc, 2002.- 728c.

1.2. Koposun H. B. O6mas xumus [Tekct]: YueOHUK M1t By30B. M.: Bricmias mkosa,
2003.- 557c.

1.3. Kynbman A. I'. O6mmag xumust [Teker]: Yueounk. M.: Konoc, 1979.- 528c.

Iepuoauyeckue M31aHUA:

«[Ipubopsl W TexHUKa OSKcnepumeHTa», «JlocTmwkenuss Hayku u TexHuku B AlIK»,
«MexaHu3anusi U OJCKTpUPHUKAIUS  CEIbCKOTO  XO3SICTBay, «Cubupckuif  BECTHUK
CEJIbCKOXO3SIMCTBEHHOW Haykn», «CenbCKOXO3SIMCTBEHHBIE MAaIIMHBI W TEXHOJIOTUW», «Poccuiickas
CEJIbCKOXO35IMCTBEHHAS HayKay, «CBETOTEXHUKAY, « IHEPTOHAIZ0PY.

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTepHEeT», HE0OX0AMMbIe
JJIS1 OCBOCHMS U CIUTLTTHHBI
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Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
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%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__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%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__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%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__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%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__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%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__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%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__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%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. Enunoe okHO mocTyma K ydeOHO-MeToAnYeCKuM pa3padboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas oubdamorexka ONLINEhttp:/biblioclub.ru

9. Meroauyeckue YKa3aHus 1Jisl 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI
Y4eOHO-MeTonn4YecKne pa3padboTku uMetorcst B Hayunoit  Oubmuoreke U IEKTPOHHOU
nHpopMmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO I0xHo-Ypansckuii [AY:
1.1. KosaneBa, O. M. Xumusa. Koppo3us MeramnoB. 3ammra OT KOPPO3UM [DIEKTPOHHBIN
pecype] : yue6. mocobue / Koaepa O. M., XoxnoB A. B. — Yemsabunck: b.u., 2013 — 85¢c. — C
npwit. — 0,8MB — Pexum gocrymna: http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Kraccel HEOpraHMUECKUX COSAMHEHHM [ DIEKTPOHHBIA pecypc] : MeTol. mocobdue /
coct.: A. B. Xoximos, H. M. IlatpakoBa ; UI'AA .— Yenabunck: UT'AA, 2015 .— 21 c. : uin., Tabn. —
0,3 MB .— Pexum poctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

1.3. XoxnoB, A. B. Xumus. XuMudeckas KHHETUKA U XUMUYECKOE PaBHOBeCHE [DIEKTPOHHBIN
pecypc] : yue6Hoe nocodue / A. B. Xoxnos, H. M. IlarpakoBa ; U'AA .— Yenabunck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexxum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. Xoxuos, A. B. Xumus [Dnekrporsbiii pecype] : yuebHoe mocooue / A. B. Xoxmos, H. M.
[Tarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 131 c. : Tabn. — C npun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5.XoxmoB, A. B. Xumusa. Xumudeckass TEpMOJMHAMUKA [DIEKTPOHHBIA pecypc| : yueOHOe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UT'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: c. 29 — 0,3 MB .— Pexum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. ['uaponus [DnekTpoHHBIN pecypc] : meToa. mocodue / coct.: A. B. Xoximos, H. M.
[Tatpakosa ; UI'AA .— UYensabunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpuit. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7.0xucnuTenbHO-BOCCTAHOBUTENbHBIE PEAKINH [DJIEKTPOHHBIM pecypc] : METOANYECKOe
nocobue / coct.: A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— Yens6unck: UI'AA, 2015 .— 36 c. :
tabn. — C mnpun. — bubmmorp.: c¢. 30 (4 nazB.) — 04 MB .— Pexum pgocryna

http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. Meronnyeckue yka3aHus K JJaOOpaTopHOU paboTe 1o Teme "DIEeKTPOIU3 BOJHBIX paCTBOPOB
coner" [DnekTpoHHbIi pecype] / coct.: A. B. Xoxnos, H. M. TlarpakoBa ; UI'AA .— YensOuHCK:
Uraa, 2015 — 13 ¢ : T1abn. — C mpun. — 0,2 MB .— Pexum pocryna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUHU
o0pa3oBaTe/IbHOIO Mpolecca Mo IUCHUIINHE, BKII0Yasl epeyeHb NPOrpaMMHOro odecrevyeHust
1 HH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM,

B HayuHoii OubinoTexe ¢ TepMHUHAIBHBIX CTAHIIUNA MPEIOCTABIISAETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynerantllntoc (cnpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (MHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);

- «CenbXx03TexHMKa» (aBTOMAaTU3MPOBaHHASI CIIPAaBOYHAs CUCTEMA).

11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoaUMAsi AJIs1 OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca no JTUCHMUIINHE
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http://192.168.0.1:8080/localdocs/himi/8.pdf

IlepedyeHb yueOHBIX J1a0OpaTOpUil, AyIUTOPHUIL, KOMIIBIOTEPHBIX KJIACCOB

1. JTabopaTtopust Ne 3083, ocHalieHHass 000pyI0BaHUEM JIJIsl BBITTOJIHEHHS JIA0OPATOPHBIX paboT
2. JTabopatopust Ne 309a3, ocHareHHasi 000pyIOBaHUEM JIJIsl BBIMOJTHEHUS Ta00paTOPHBIX paboT
IlepeyeHb OCHOBHOIO y4e0HO-/1a00PATOPHOT0 000PY10BAHUS

. BEIIPSIMHATEITH

. BECbl aHAINTHYECKME

. MmydenbHasa neyb

. BECbl TEXHUYECKME

. CYWMNbHbIM WKadp

. TepmocTaT

. BUCTUNNATOP

. MMKPOKaNbKyIATOP NPOrpaMmMuUpyembiii

. CeKyHaomep

10. pH — meTp-munnnnsonbtmetp pH — 300;

11. nonomep-yHuBepcaibHbiii OB-74

12. crenn «bbITOBBIE XMMUYECKHUE UCTOUYHUKU TOKA

13. ycraHoBKa AJig onpeiesieHust o0bema BO10po/ia

14. ycTaHoBKa 715 IpOBEACHHS pabOT MO ANEKTPOXUMUU

15. xkanopumerp

16. obGyyaroniyie ¥ KOHTPOJIHUPYIOIIKNE KOMIBIOTEPHBIE MPOTPaMMBbI
17. MUKpPOCKOIBI.

18. KoMmieKThI m1akaToB MO0 OCHOBHBIM pa3jiesiaM XUMHUH.

O o0 NOTULL A~ WN ~—

12. UnHoBanuoHHbIe GopMbl 00pa30BaATEIbHBIX TEXHOJOTHH

Bun 3anatusa

Jlexuun J3
®opmsl padO
KomnbloTepHble CUMYISIITUU - +
AHanu3 KOHKPETHBIX + -
CUTYyalHil
Kondepenuuu - -
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IIPH/IO/KEHHE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISl YCIIEBAaEMOCTH U MTPOBECHUS MPOMEKYTOYHON aTTeCTalluu
oOyuaromuxcs no pucuuriniae b1.6.23. Xumus»

Hanpasnenue noarorosku 35.03.06 Arpoun:kenepus

[Ipodpwmis TexHuyeckuii cepBUC B arpoNpoOMBIIIVIEHHOM KOMILJIeKce

YpoBeHb BhiciIero o0pa3oBaHus — 0aKkajjaBpuaT

KBanuduxanus - 6akanaBp

®opma 00yueHHS — 3a04HAS

YenaOuHCK
2016
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1. KomnereHuHH ¢ yKkazanueMm 3Tana ux opmupoBanus B npouecce ocsoenuss OINOII

KoMmnerenmnuu no qaHHOW nucHUIUIMHE (GOPMUPYIOTCS HAa 0a30BOM JTarie.

KounTponupyemsie KoHTponupyemblie pe3yinbTaThl 00y4eHHS 10 AUCIHUILTHHE
PE3YIBTATHI
ocsoenna OTIOIL 3HAHUS YMCHHUS HABBIKU
(KOMIIETEeHLIUN )
OIIK-2 OO0yuarommiics OO6yuaromuiics OOyuarommiics
CIIOCOOHOCTh | TOJKCH 3HATh: OCHOBHBIC | JTOJDKEH YMETh: | TOJDKEH BIIQJICTh:
MPUMEHSITD XUMHUYECKHE 3aKOHBI, | HCIIOIb30BATh HABbIKAMU MPUMEHEHUS
COOTBETCTBYIOIIUK | SIBJICHHSI U TPOIIECCHI, HA | OCHOBHBIE XUMHUYECKUE | COOTBETCTBYIOIMIETO

(bu3uKo-mMaTemMaTuye
CKMI anmapar,
METO/Ibl aHAJIN3a U
MOJEIIMPOBAHUS,
TEOPETUYECKOTO U
JKCIEPUMEHTAIBHOTO
HCCIIEI0OBaHUS IpU
peuieHun
npodecCHOHATBHBIX
3a1a4

KOTOPBIX
TPUHIUITHL
00BEKTOB
npodeCcCHOHAILHON
NESITEIIBHOCTH U KOTOPBIC
UCTIOJTB3YIOTCS JUTSI
peLieHHs

PO eCCHOHATBHBIX
3agad - (b1.5.23-3.1)

OCHOBAaHBI
NEeNUCTBUS

3aKOHBI U IIOHATHUA IJIA

peurenus
npodeccHoHaIbHBIX
3anad - (b1.5.23-VY.1)

(bU3NKO-MaTEMAaTHIECKO
ro amnmapaTta, METOJOB
aHaIM3a "
MOJICTTUPOBAHUS,
TEOPETUYECKOTO u
OKCIICPUMCHTAJIIBHOT'O
UCCIICIOBAHHS npu
peleHuu
poeCCHOHATTLHBIX
3amay - (b1.65.23-H.1)

2. HOK333Te.]'llfl, KPUTECPHUHA M HIKAJIA OHCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIInii

[Toxa Kpurepuu u mkasa olleHUBaHUs PE3yJIbTaTOB 00YUYEHHUs 10 AUCHIUIIIIMHE
3arenu . . . .
Henocratounsrit JlocTatouHsIi Cpennuii ypoBeHb | Bbicokuil ypoBeHb
OLICHUBAHUS
(3VH) YPOBEHBb YPOBEHB
b1.b.23.-3.1 | OGyuarommiics He OO6yuarommiics OOGyuarommiics ¢ OO0yuatromuiics ¢
3HAET OCHOBHBIE cabo 3Haet HE3HAYUTEIbHBIMU TpedyeMoii
XUMHAYECKHE OCHOBHBIE olmnOKaMu 1 CTETEHbIO MOJTHOTHI
3aKOHBI, SIBJICHUS XUMHUYECKHE OTJENbHBIMU ¥ TOYHOCTHU 3HAeT
U IIPOLIECCHI, HA | 3aKOHBI, SIBJIEHUA U | IpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IIPOLIECCHI, HA OCHOBHBIE XUMHYECKHE
OCHOBaHBI KOTOPBIX OCHOBAHBI XUMHYECKHUE 3aKOHBI, SIBICHUS U
TIPUHIUITBL HPUHIUITBL 3aKOHBI, SIBICHUS U IIPOLIECCHI, HA
JeicTBUS JeNCTBUS 0OBEKTOB MPOLIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB npo(eCCUOHATBHON | KOTOPBIX OCHOBAHBI HPUHIUITBL
npodeccuoHanbH NEeSTeIbHOCTH U TIPUHITUTIBI NeCTBUST 0OBEKTOB
O 1eATENBHOCTH KOTOpBIE JeicTBUSL OOBEKTOB | MPO(ecCHOHATBHOM
U KOTOpbIE WCIOJIB3YIOTCS A1 | MpodecCHOHaIbHON NeSITeIbHOCTH U
HCIOJIB3YIOTCS pelieHus JIESATENBHOCTH U KOTOpBIE
JUTSL pEIICHUS npodeccnoHaNIbHbIX KOTOpBIE MCIOJIb3YIOTCS ISt
npogeccuoHaIbH 3a1a4 UCTIOJB3YIOTCS JUIS perLeHus
BIX 33124 pelieHus npodeccnoHanIbHbIX
poeCCHOHATBHBIX 3a1a4
3ajad
b1.5.23.-V.1 | OOyuatommuiics He | OOyuaromuiics OOyuaromnmiics OOyuaromnmiics
ymeeT cmabo ymeer yMmeeT ymeeT
HCII0JIb30BaTh UCIIOJIb30BaTh UCIOJIb30BATh UCTIOJIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHbIE
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XUMHAYCCKHEC XUMHUYECKHE XUMHYECKHE XUMHYECKHE
3aKOHBI U 3aKOHBI U TIOHSATHS | 3aKOHBI M OHATHS | 3aKOHBI U MIOHITHUS
TIOHSTHUS JUISI JUTSL PETICHUS JUTSL pEIICHUS TUTSL PeIeHUs
peleHHs npoECCHOHATBHBIX | TPOPECCHOHATBHBIX | TIPO(PECCHOHATBHBIX
npodeccnoHabH 3amaq 3amad ¢ 3amad
BIX 33124 HE3HAYUTEIIbHBIMU
3aTpyTHEHUSMU
b1.b.23.-H.1 | OGyuarommiics He OOGyuarommmiics OO0yuaromuiicst ¢ OO6yuarommiics
BJIaJICeT ci1abo BraaeeT HEOOIBIINMH CBOOO/IHO BIIaJICET
HaBBIKAMU HaBBIKAMU 3aTPyIHCHUSMH HaBBIKAMHU
PUMCHCHHUS MIPUMCHCHHUS BIIaJICET HABBIKAMU MIPUMCHCHHUS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIIETO IPUMEHCHHS COOTBETCTBYIOIIETO
0 (u3uKO-MaTeMaTHd | COOTBETCTBYIOUIETO | (PU3HMKO-MATeMaTud
(GU3UKO-MaTeMaTH | €CKOro ammapara, | (U3UKO-MaTeMaTH4 | €CKOro ammapara,
YECKOTO METOJIOB aHAJIM3a U | ECKOTO ammapara, | METOAOB aHAIH3a U
arrapara, MO/JICJIMPOBAHMSI, METOJIOB aHaJIM3a U MO/ICJIMPOBAHUS,
METOJIOB aHAJIU3a | TEOPETHYECKOTO U MOJICTTUPOBAHUS, TEOPETUIECKOTO U
u IKCHEPUMEHTAIBHO | TEOPETHUECKOTO U | IKCICPUMEHTAIBHO
MOJICTTUPOBAHUS, IO UCCIICJIOBAHMS | DKCIEPUMEHTAIBHO | T'0 HCCIICIOBAHUS
TEOPETUYECKOTO U IPU PEUICHUN r'0 MCCJICIOBaHUS IIPU PEIICHUN
IKCIIEPUMEHTAIBH | TPO(ecCHOHATBHBIX IIPH PEIICHUU po(hecCHOHATLHBIX
OT'0 UCCIIEIOBAHMSI 3a1a4 popeCCUOHATBHBIX 3ama4
[IPH PEHICHUN 3aaq
po¢eCCHOHAIIbH
BIX 33J1a4

3. TunoBble KOHTPOJILHBIE 3aJaHUS U (MJIH) HHbIE MATEPUAJIbI, HEOOXOUMBbIE ISl
OLICHKH 3HAHWI, YMEHMI M HABBIKOB U (WJIH) ONBITA IEATEJIbHOCTH, XapAKTEPHU3YIOIIMX ITANbI
¢popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT
TunoBble KOHTPOJbHBIC 33/IaHUS U MaTEPHUAIbl, HEOOXOAUMBIE JUIsI OLIEHKH 3HAHUN, YMEHHUH U

HABBIKOB, XapaKTepH3YIOMuX 0a30BbIM 3Tanm (HOPMHUPOBAHHS KOMIICTCHIIUH B IPOIECCE OCBOCHUS
OIIOII, conepxatcs B y4eOHO-METOAUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

Xumusi. Kiaccbl HeopraHWYeCKHX COEIUHEHUN [DIIeKTPOHHBIN pecypc| : Meroi. mocodue /
coct.: A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tadn. —
0,3 MB .— Pexwum noctyna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxyoB, A. B. Xumus. Xumudeckass KUHETHKAa M XMMHYECKOE paBHOBECHE [DIEKTPOHHBIH
pecypc] : yue6Hoe mocobue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yensabunck: UI'AA, 2015
— 62 c. : un., Tabx. — 0,3 MB .— Pexum moctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

Xoxnos, A. B. Xumust [DnexktpoHHBIA pecypc] : ydebHoe mocodue / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yens6ounck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/1ocaldocs/himi/3.pdf.

XoxmoB, A. B. Xumwus. Xumudeckas TepMOJIMHAMHUKA [DJIEKTpOHHBIH pecypce]| : ydeOHOe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UT'AA, 2015 .— 30 c. : Tabn. —
bubmmorp.: c. 29 — 0,3 MB .— Pexxum noctyna http://192.168.0.1:8080/localdocs/himi/4.pdf.

Xumus. I'maponus [DnekTpoHHbIH pecypc] : MeTon. mocobue / coct.: A. B. Xoxmnos, H. M.
[Tarpakosa ; UI'AA .— Yemsabunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.
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OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUHM [DIEKTPOHHBIA pecypc| : METOIUYECKOE
nocobue / coct.: A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 36 c. :
tabn. — C npun. — bubmworp.: c¢. 30 (4 nazB.) — 04 MB .— Pexum pgocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

4. Meroanyeckue MaTepHaJibl, ONpee/siiolue npoue1ypbl OLeHUBAHUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIO LM X ITan(bl)
¢dopmMupoBaHusl KOMIIETEHUIM I
B nanHOM paszgene METOOMYECKHE MaTEpHUAJIbl, ONPEICISAIOIUE IMPOLEAYPhl OLEHUBAHUS
3HaHU#, yMEHHWH, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (OPMHUPOBAHUS KOMIIETECHIIMNA I10
TUCHUIIMHE «XHUMHS», IPUBEICHBI TPUMEHUTENBHO K KaXKJOMY M3 MCIOJb3yEMbIX BUIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallui O0YyUYarOLIUXCSl.

4.1. OueHoYHbIe CpeACTBA IJIsl MPOBeIeHHs TeKYIero KOHTPOJIsl yCleBaeMOCTH
4.1.1. Otuer o naboparopHoii pabote

Otuyet no mabopaTopHON pabOTE UCTIONIB3YETCS ISl OIEHKH Ka4eCTBAa OCBOCHHS O0YJarOIIMMCS
OCHOBHOI TpodeccuoHanbHOM 00pa30BaTeIbHOM MPOTPaMMbl MO OTAEIBHBIM TeMaM JAMCHUILTHHBL.
Conepsxanue u popma oTdyera 1o J1abopaTopHbIM padbOTaM MPUBOJIUTCA B METOJUYECKUX YKAa3aHUSAX K
naboparopubiM pabotam (m. 3 POC). CogmepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJATCS IO CBEICHUs OOydJaromuxcs B Hadane 3aHsaThid. OTY4eT OICHHBACTCS IO YCMOTPEHUIO
MpernojaBaTesiss OLEHKOW «OTIIMYHOY», «XOPOULIO», «yIOBJIETBOPUTEIHHOY», «HEYIOBIETBOPUTEIHLHOY
WJIU OIICHKOM <«3auTeHO», «HE 3auTeHO». OIeHKa «3auTEeHO» CTaBUTCS OOydarommuMmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPUSM, YCTAHOBJICHHBIM [UJISl TMOJIOXKUTEIBHBIX OLIEHOK («OTIHYHOY,
«XOPOIMIO», KYJOBIETBOPHUTEIBHO»). OlleHKa 00BABIAETCS 00ydJaromeMycst HETOCPEICTBEHHO MOCTe
C/1ayul OTYeTa.

IIkana Kpurepun oneHuBanus

- U3JI0OKCHUC MaTCpuraia JOTUIHO, I'PaMOTHO,
- CB060,Z[HOC BJIaJACHHUC TepMHHOHOFHCﬁ;
- YMCHUC BBICKA3bIBATh U 000CHOBAaTHL CBOM CYKACHUA IIPU OTBCTEC

Ouenka 5
Ha KOHTPOJIbHBIE BOIIPOCHI,
(oTHMuHO)
- YMECHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U POIIECCHI;
- YMEHHE NMPOBOJUTH U OIICHUBATH PE3YNIbTAThl U3MEPEHHUIA;
- CIIOCOOHOCTD peniaTh 3aJauH.
- M3JIO)KCHHUE MaTeprasa JOTHIHO, TPAaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMHUHOJIOTHENH;
Ouerrka 4 - OCO3HAaHHOE NPUMEHEHUE TEOPETUYCCKUX 3HAHWH JJIT OIMHUCAHUS
XUMHYECKHX 3aKOHOB, SBIEHHWH ¥  TMPOIECCOB, pEIIeHUs
(xoporo)

KOHKPETHBIX 3ajad, HNPOBCACHHUA W OLCHHBAHUA PE3YJIbTAaTOB
HSMCpCHHﬁ, HO COJCp:KaHHC U (bopMa OTB€Ta MUMCIKOT OTACIIBHBIC
HETOYHOCTH.

- M3JI0)KEHHE MaTepuraa HeMOJHO, HEeMOCIeA0BaTEIbHO,

- HETOYHOCTH B OTIPE/ICIICHUH TIOHITHI, B IPUMCHCHHH 3HAHHUH JIJIS

OMHCAHUS XUMUYECKUX 3aKOHOB, SIBICHUUN U IMPOIIECCOB, PEIICHUs
Orenka 3 KOHKPETHBIX 3aj[a4, IPOBEJICHUS U OICHUBAHHS PE3yJIbTaTOB

(YOOBIETBOPUTENHHO) | H3MEPEHUIA,

- 3aTpyTHEHUS B 000CHOBAHUU CBOMX CYXKICHHIA,

- oOHapyXMBaeTCs  HEJOCTAaTOYHO TIIIyOOKOE€  TIOHMMAaHHUE

M3Y4EHHOTO MaTepHaa.

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHYECKHUX 3HAHWI; OMYIICHBI
OmMMOKH B ONPENCICHUU TOHATUH W OMHCAHUU XUMHUYECKHX
3aKOHOB, SIBJIEHUW W IPOLIECCOB, UCKAXKEH UX CMBICI, HE PEIIEHBI

Ornenka 2
(HEy1OBIETBOPUTEIILHO)

18




3aJ1a4M, HE TIPABUIBLHO OIICHUBAIOTCS PE3YJIbTaThl H3MEPEHUI;
- HE3HaHHME OCHOBHOIO Marepwajga y4eOHOH Mporpammel,
JIOITYCKAIOTCS TPYObIE ONMTMOKHU B H3JI0KCHHH.

Ilxana Kpurepuu oueHnBaHus

- U3JI0)KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKICHHS TP OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

Onenka - YMEHHUE ONUCHIBATh XUMUYECKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;
«3a4TEHOY - YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThl H3MEPEHUI;
- CIIOCOOHOCTh pellaTh WH)XCHEPHBIC 3a/aud (JIOMyCKaeTCsl Haludne
MaJO3HAYUTENBHBIX OMMOOK WM HEIOCTATOYHO IIOJIHOE PACKPBITHE
CoJIepKaHUE BOTPOCA UM MOTPEIIHOCTh HEMTPUHITUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUUECKUX 3HAHUM; TOMYIIEHbl OIINOKN

B OIpE/EICHUH MOHATUN U ONMCAHUU XMMMUYECKHUX 3aKOHOB, SIBJICHUU U
Onenka «He IIPOLIECCOB, HMCKAXKEH MX CMBICI, HE PEIICHbl 3alayd, HE IMPaBUIbHO

3a4TEHO» OLICHUBAIOTCSI pPE3YJIbTAaThl U3MEPEHUI;

- HE3HaHUE OCHOBHOIO Marepuana yuyeOHOH MporpaMmbl, AONYCKAIOTCA

rpyObIe OIMOKH B N3JI0KESHUH.

4.2. llpoueaypsl 1 OllEHOYHbIE CPEACTBA /1JIsl MPOBEIEHUS IPOMEKYTOUHOM aTTeCTANU
4.2.1. Ok3ameH

DOk3aMeH sBisieTcss (QOpMON  OIEHKHM KadecTBa OCBOEHUS OOyYarolmuMcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMBI MO pazdenam AucHumuHbel. [lo pesymbratam
9K3aMeHa 00Y4YaroleMyCsl BBICTABIISIETCSI OLEHKA «OTJIIMYHOY, «XOPOLIO», «yJOBJIETBOPUTEIHHOY WU
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH TO JUCIHUIUIMHE TPOBOJIUTCA B COOTBETCTBUU C PACHUCAHUEM IPOMEXKYTOUHOU
aTTeCTallui, B KOTOPOM YKa3bIBA€TCS BPEMsI €r0 MPOBEACHUS, HOMEp ayJUTOPHH, MECTO MTPOBEIACHUS
KOHCYJIbTAllMK. Y TBEPKACHHOE PAaCliCaHue pa3MellaeTcss Ha UH(POPMaIlMOHHBIX CTEHAAX, a TAaKXKe Ha
oduIManTEHOM caiiTe YHHUBEPCUTETA.

YpoBeHb TpeOOBaHUN I TPOMEKYTOUHOM aTTeCTallMk OOYYArOUIUXCS YCTaHABIMBAETCS
pabodeii mporpaMMoi TUCHIHUTIINHBI U IOBOJUTCS 10 CBEICHUS 00YJaIOIIUXCS B HaUaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, JekropaMu. C pa3pelieHus 3aBelylomlero kapeapoi
Ha DJK3aMEHE MOXET MPHUCYTCTBOBATh MpernojaBareib Kadeapbl, MPUBICYCHHBIA AN TOMOIIUA B
IpueMe JK3amMeHa. B ciydae OTCYTCTBHS BEIyIIErO MNpernojaBaTeis 3K3aMeH NPUHUMAETCs
npernojaBaTesieM, Ha3HAY€HHBIM PacTOpSKEHHEM 3aBEAYIOIIET0 Kadeapoil.

[IpucyTcTBHE Ha »5K3aMeHe IMpemnojaBareneid ¢ Apyrux kKadeap 06€3 COOTBETCTBYIOLIETO
pacmopsKeHHs PEKTOpa, MPOPEKTopa Mo yueOHoH paboTe uiu AekaHa GakylbTeTa He JOIMyCKaeTcs.

OOyuarommumecst TpH SBKE Ha dK3aMeH 0053aHbI UMETh MPHU ce0e 3aUYEeTHYI0 KHUXKKY, KOTOPYIO
OHM MPEIBABIAIOT YK3aMEHATOPY.

Jnsa mpoBeneHuss SK3aMeHa BENYIIMM IpENoAaBaTeNlb HAaKaHyHE IIOJIy4aeT B JEKAaHATe
3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTb, KOTOpas BO3BpallaeTcsi B JEKaHAT MOCIe OKOHYaHUSs
MEpOIPHUSTHS B ACHb POBEICHUS SK3aMEHA NN YTPOM CIIEYIOLIETO JHS.

DK3aMeHBl TMPOBOJATCS MO OuieTaM B YCTHOM WM MHCBMEHHOM BHjE, JHOO B BHIE
TECTUPOBaHUsS. DK3aMEHAIlMOHHbIE OMJIEThI COCTABJISIOTCS 110 YCTAHOBJIEHHONW (JOpME B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadeapoill SK3aMEHAI[MOHHBIMH BOIMPOCAMU W YTBEPKAAIOTCS 3aBEAYIOIIUM
kadeapoi exeroaHo. B ouiere comepKuTcs 2 TEOPETHIECKUX BOTIPOCa U 3aa4a.

DK3aMeHaTOpy MPEIOCTABISIETCS MPAaBO 3a/1aBaTh BOMPOCHI CBEPX OWIIETa, a TAKKE MOMHMO
TEOPETUYECKUX BOIPOCOB J1aBaTh Il PELICHMs 3a7a4d W IPUMEPBI, HE BBIXOIAIIME 32 PAMKHU
IIPOMICHHOI0 MaTepuasa 1o U3y4aeMoi JUCLUIUIMHE.
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3HaHMsI, YMEHHUS U HAaBBIKU OOYYarOMIMXCS OMPEIEISIIOTCS OLEHKAMH «OTJIIMYHOY, «XOPOILOY,
«YIOBJIETBOPUTEIBHO, «HEYIOBJIETBOPUTEIBLHO, KOTOpbIE BBICTaBJISIOTCS B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTh M B 3a4E€THYIO KHUKKY 00yJarolierocs B IeHb 9K3aMeHa.

[Ipr mpoBenEeHUM YCTHOTO JK3aMEHA B AYAWTOPHH HE JIOJDKHO HAXOJUTHCS 0oJiee BOCHMHU
oOyuaroluxcsi Ha OJIHOTO MPernoaBaTes.

[Ipu mpoBeneHHM YCTHOTO SK3aMeHa OOydaromMiics BBHIOMPACT IK3aMEHALMOHHBIM OWJIET B
CIIy4aiilHOM MOPSJIKE, 3aTeM Ha3bIBaeT (haMIIINIO, UM, OTYECTBO U HOMEP 3K3aMEHAI[MOHHOTO OujeTa.

Bo Bpemsi sk3ameHa oOydarolipecs MOTYT IIOJB30BaThCcsi C pPa3pelIeHUs 3K3aMeHaTopa
MPOrpaMMOil JIUCUHUIUIMHBI, CHPAaBOYHOM W HOPMATHUBHOM JUTEPaTypoMl, NPYrUMH MHOCOOUSIMH U
TEXHUYECKUMH CPEJCTBAMU.

Bpemsi moAroToBku OTBETa HMpH CAaye SK3aMeHa B YCTHOW (opMe JOIDKHO COCTaBISITH HE
MeHee 40 MUHYT (110 KETAHUIO 00YYArOIIEerocss OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBera — He
6onee 15 MuHyT.

OO0yuaromuiics, UCTIBITHIBAIONIUHN 3aTPYIHEHUS TP MOATOTOBKE K OTBETY MO BEIOPAHHOMY UM
Oounety, UMeeT MpaBO Ha BHIOOP BTOPOro OWieTa ¢ COOTBETCTBYIOUIMM IMPOJJICHMEM BPEMEHHM Ha
noAroToBKy. [Ipy OKOHYATEIHHOM OIICHMBAHWU OTBETA OLIEHKA CHIDKAeTCs Ha onuH Oamn. Brerzaua
TpPEeThero OuseTa He pa3perraeTcs.

Ecnu oOyuaromumiicst sIBUJICS Ha DK3aMEH, M, B3SB OWJIET, OTKa3ajiCci OT IPOXOXKICHUS
aTTecTallii B CBA3M C HEMOATOTOBIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTaBJISIETCS OIICHKA
«HEYIOBJIETBOPUTEIHHOY.

Hapymienne AUCHMIUIUHBL, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3pelIeHHbIX
MEYATHBIX M PYKOIMHUCHBIX MAaTEPHAJIOB, MOOWIBHBIX TelIe(hOHOB, KOMMYHHUKATOPOB, ILIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JMYHON KOMMYHUKAIIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX HCIBITAHWN 3ampenieHo. B ciydae HapymieHus 3TOro TpeOOBaHUs
npenojaBaTesib 00s3aH yJAIUTh OOYYarolIerocs W3 ayJuTOPUU U TPOCTaBUTh €My B BEIOMOCTHU
OLIEHKY «HEYJO0BJIETBOPUTEIHHO.

BoicTaBreHHe OLEHOK, IMOJYYEHHBIX MpPU TOABEACHUHM PE3YJIbTAaTOB IMPOMEXKYTOUYHOU
aTTeCTallii, B 3a4YE€THO-DK3aMEHAIMOHHYIO BEIOMOCTh U 3aU€THYIO KHUXKY TIPOBOJIUTCS B
MPHUCYTCTBUU caMmoro obOydaromerocs. [IpemogaBaTenu HECyT MEPCOHANBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUs 3alMceld O pe3ysbTaTaXx MNPOMEKYTOYHOW aTTecTalid B
3a4€THO-3K3aMEHAIlMOHHYIO BEJOMOCTb U B 3aUE€THBIE KHIKKH.

HesiBka Ha »K3aMeH oOTMeYaeTcss B 3au€THO-3K3aMEHAI[MOHHOM BEIOMOCTH CIIOBAaMHU «HE
SIBUIICS».

Jns  oOydaromuxcsi, KOTOpblE HE CMOTJM CcJaTh O5K3aMEH B YCTAHOBJICHHBIE CPOKH,
VYHUBEPCUTET YCTAaHABIMBAET MEPUOJ JIMKBUJALNHU 33J0DKEHHOCTH. B 3TOT mepuoj mpenojaBareny,
MPUHUMABIIINE HK3aMeH, JIOJDKHBI YCTAHOBUTH HE MEHEe 2-X JHEeH, KOorja OHM OyayT MpUHHMATh
3a10KeHHOCTH. VHpopManusi o JMKBUAALMU 33J0JKEHHOCTH OTMEYaeTCs B JK3aMEHAIMOHHOM
JIUCTE.

OOyyarommMcs, MOKa3aBIIMM OTIWYHBIE M XOpOIIHWE 3HAHWSA B TEYCHHE CEMECTpa B XOJe
MIOCTOSIHHOTO TEKYILEro KOHTPOJISl YCHEBAaEMOCTH, MOXKET OBbITh IPOCTaBI€HA 3K3aMEHAIMOHHAs
OILIEHKa IOCPOYHO, T.e. 0e3 cnayn sk3ameHa. OleHKa BBICTABISETCS B 9K3aMEHAI[MOHHBIN JTUCT UM B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WNHBanupl U AUa ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI, MOTYT C/IaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN TIEPUO]T B CPOKH, YCTAHOBIIEHHBIC MHANBUIYaTbHBIM y4eOHBIM TuTaHOM. HBaMIbI 1
JUIa C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, UMEIOLME HAPYIIEHUS OMOPHO-IABUTATEIBHOTO
anmapara, JIOTTYCKa0TCS Ha aTTECTAIlMOHHBIC WCTIBITAaHUS B COTIPOBOXICHUHT
aCCHCTEHTOB-COIIPOBOXK/IAIOIIUX.

[Ipouenypa mpoBeneHHs MPOMEXKYTOUHOM aTTecTaluu JUisi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonoxxeHnu 0 TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MMPOMEXKYTOUHOM aTTeCTalllK 00YyJarOIUXCsl 110
OIIOII GakanaBpuara, crienuanuteta U Maructpatypb» ®I'bOY BO lOxno-Ypansckuii ['AY (2016
r.).

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUaIOIIErocs MPECTABICHbI B TA0IHIIE

20



Hkana Kpurepun oueHuBanus

BCECTOPOHHEE, CHUCTEMAaTHYECKOE M INIyOOKOEe 3HAaHUE
Onenka 5 IIPOrPaMMHOT0 MaTepuaa, YCBOCHHE OCHOBHOM u
(oTHM4HO) JIOTIOJIHUTEIIHOM JIMTEPATYPBI, PEKOMEHIOBAHHOW IIPOrpPAMMOMU
JUCLUIUIMHBL, TPAaBUJIBHOE PELICHHUE 3a1a4H.

[IOJIHOE 3HAHUE IMPOrPaMMHOIO MaTepuaja, YCBOEHHUE
Ouenka 4 OCHOBHOW JIUTEpATyphbl, PEKOMEHJOBAaHHOW B MPOTPaMME,
(xopor1o) HAIMYUE MAaJO3HAYUTEIBHBIX OIMMOOK B PEIICHUU 3a/adyM, WIH
HEJO0CTAaTOYHO IMOJIHOE PACKPBITUE COJIEPIKAHUE BOIIPOCA.

3HAHWE€ OCHOBHOI'O  MPOTPpaMMHOrO0  Marepuaisa B

Ouenka 3
MUHUMAJIBHOM 00BEME, TOrPEIIHOCTH HENPHUHIMITHAILHOTO
(YAOBIETBOPUTENBHO)
XapakTepa B OTBETE HA DK3aMEHE U B PEIICHUU 3a7a4u.
mpoOebl B 3HAHUAX  OCHOBHOIO  MPOTrPAMMHOIO
Onenka 2

Marcpuralia, IpUHOUIINAJIbHBIC OIINOKH IIpr OTBETC HA BOIPOCHI U

(HEey/10BJIETBOPUTEIILHO)
B PEILICHHUH 33/1a4H.

Bomnpocsl k 3auery
1. OcHOBHEBIE 3aKOHBI XUMUH.

2. DKBHBAJIEHT 3JIEMEHTOB. 3aKOH SKBUBAJICHTOB.
3.  OKBHBaJIECHTHI IPOCTHIX U CIOXKHBIX BEILIECTB.
4. CoBpeMeHHas Teopusl CTPOEHUS aToMa.
5. Tlopsinok cocTaBieHUs 31EKTPOHHBIX Gopmyi. [Ipumeps.
6. PacnpeneneHue 371€KTPOHOB 110 SHEPIETUYECKUM STUEHKaM.
7. OHeprusi MOHM3ALMA M DJIEKTPOOTPULATENIBHOCTh. [3MEHEHHEe HX B NEpUOANYECKOU
cucreme JI. 1. Menneneena.
8. CKOpOCTb XMMMUYECKHX PEAKIIMHA. 3aKOH JEUCTBYIOLIMX Macc.
9. 3aBHCHUMOCTBH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.
10. Xumnueckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunnun Jle—IllaTtense.
11. 1-3akoH TepMoauHaMHUKU. DHTaNbNUA. TepMmoxuMmuyeckue ypaHeHus. 3akoH ['ecca.
12. 2—3akoH TepmoanHaMUKH. DHeprus ['nd6ca. HanpasieHnue npoTexkaHus MpoLeccoB.
13. XapakrepucTuka MoJsipHON U HENMOJIIPHON KOBaJIEHTHOM cBsi3u. [IpuBecTtu nmpumMepsl.
14. JlonopHo-akuentopHas cBs3b. [Ipumepsl.
15. Bonopoanas cBsi3b. [Ipumepsl.
16. Monnas cBa3b. [Ipumepsl.
17. CiocoObI BEIpaKEHHSI KOHIIEHTPAIIMH PaCTBOPOB.
18. PactBops! HeanekTpoauToB. Audpdysus. Ocmoc. 3akon Bant-Todda.
19. JlaBnenue napa Haj pactBopamu. 3akoH Payns (1).
20. 3mMeHeHMe TeMrepaTypbl KUIIEHUS U 3aMep3aHus pacTBOpoB. 3akoH Payns (2).
21. PactBops! 2nekTposnnuToB. M30ToHNUecKHii KOG HULIUEHT.
22. Teopust 31EKTPOIUTUYECKON TUCCOLUALINN.
23. CtyneHyaras IUCCOLMAIUS KACIOT, OCHOBAHUM U COJIEH.
24. Crenens nucconnannu. OakTopsl, BIMSIOIINE HA CTETIEHb JUCCOLUALNH.
25. Nonnoe npoussenenue Boael. PH cpenpl. MuaukaTopsl.
26. Bo3MosHBbIe ciny4yau rufponnsa cosnei. [Ipumepsi.
277. OKMCIHUTENIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipumepsr.
28. AM(pOTEpHOCTD.
29. OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC CBOMCTBA AJIEMEHTOB M UX I0J0XKeHue B cucteme .M.
MenpeneeBa. OCHOBHbIE OKUCIUTEIN U BOCCTAHOBUTEIH.
30. DnexTpoAHbIN NOTEeHIUA. BOTOPOAHBIN 3JIEKTPOI.
31. HopmanpHble 31€KTpOAHBIE TOTEHIMANBI. Psii HanpsKeHUH METAILIOB.

32. N'anpbBaHnmveckuii anemeHT. [Ipumepsl.
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33. TomMBHBIE ATEMEHTBHI.

34. DJIC ransBannueckoro aieMenta. @opmyna HepHera.

35. DeKTpoIn3 pacTBOPOB U paciuiaBoB. 3aKoH Dapajes.

36. Ilpomeccel, TpPOTEKAIONIUME TMPHU DJICKTPOIM3E C PacTBOPUMBIM aHoaoM. OOmactu
MIPUMEHEHHUS SIEKTPOIIH3A.

37. AKKymMyasaTOphl. THIIBI aKKYMYJIATOPOB.

38. IIpotecchl, MpoTeKaroIIKe MpH pa3psaKe U 3apsaaKe CBUHIIOBOTO aKKyMYJISTOpA.

39. OO0ue XMMUYECKHE CBOMCTBA METAJLIOB.

40. BzauMoaeiicTBHE METATJIOB C KUCJIOTaMHU.

41. Azortnas kucnora. OcoOeHHOCTH B3aMMOACHCTBHS C METaJIIAMH.

42. Meroabl MONTY4YeHUS METAIIOB U3 pyA. IlpuMepsl COBpeMEHHBIX CIIOCOOOB IMOIYYEHHUS
METaJIJIOB.

43. KomrmuiekcHbie coequnenus. [Ipumepsl. BHemHsst u BHyTpeHHSS cQephl.
KommekcoobpasoBarens. 3apsa KoMIuieKcHOro nona. Koopannaunonsoe yucio. JInrausl.

44. Tlonumepsl. @DU3UKO - MEXaHHUYECKHE CBONCTBA MOJUMEPOB. TpH COCTOSIHHS:
CTEKJ1I000pa3HOE, BHICOKOAIACTUYHOE, BA3KO—TEKYUEe.

45. IMonumepsl. [Ipuponusie u cunTeTHueckue nonumMepsl. CoctaB moiaumepoB. 3BeHo. Llemnb.
Crenens nonumepusanuu. [Ipumepsr.

46. ITnactmaccel. CocTaB, moxy4eHue, CBOMCTBA U puMeHeHue. [Ipumepsi.

47. ITonmumepbl. CrocoObI TOTYYEHUS TIOJIUMEPOB.

48. Buasl kayuykos. [Ipumepsl, cBoiiCTBa, NPUMEHEHUE.

49. onuatien. Iomuxnopsunui. [lonyuenue, cBolcTBa U NPUMEHEHUE.

50. Ionurerpadropatunex. [lonyduenue, cBOCTBa U IPUMEHEHHUE.

51. CunTeTHUYeCKHe BOJIOKHA, KiIaccu(uKarus, o0mue CBOMCTBA, IOMydYeHUE, IPUMEHECHHE.

52. Koppo3sust MeTamioB. MexaHu3M KOppO3UOHHBIX IpotieccoB. [Ipumepsr.

53. AtmocdepHas Koppo3usl.

54. MeTo/1bl 3alIUTHl METAJIIIOB OT KOPPO3HH.

55. Koppo3uOHHBIE IPOLIECCHI, TPOTEKAIOIINE ITPY HAPYIIEHUN METAJUIMYECKUX ITOKPBITHH.

4.2.2. KonTpoJbHasi pabora

3amanus JUIS  KOHTPOJBHOW pabOThI, OMpeAclicHue BapWaHTa BBITIOJHEHUS 33 aHHMA
MIPeICTaBICHBI METOJUYECKOM MTOCOOHH:

XoxyoB, A. B. Xumus [OnextpoHHbIll pecypc] : yuebHoe mocobue / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— UYensbunck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.
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JUCT PETUCTPAIIMU U3SMEHEHUI

Howmepa nucrtoB (pa3aenos) Hata
Howmep o . n Pacmmgpos-
3. | 3aMEHEHHBI | HOBBIX | AHHY-THPOB CHOBAaHME I BHECEHUS NU3MEHEHMIT ONIHACH | * HOMHCH Jata BBEIICHUS
X aHHBIX A3MEHEHUS
1 . 5-10 PITJT - . 5-10 PITJ] | AkTyanu3amnusi yueOHO-METOAMYECKOro 00eceueHus ~ | Koznos A.H. [01.04.2017|01.04.2017
. 3 ®OC . 3 ®OC 2]
2 . 5-10 PITJT - . 5-10 PITJ] | AkTyanu3amnusi yueOHO-METOAMYECKOro 00eceueHus X Kosnos A.H. |01.04.2018|01.04.2018
. 3 ®OC . 3 ®OC
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