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PaGovass mporpamva AMCHHIUIHHBI «XHMHS» COCTaBJI€HAa B COOTBETCTBHM C TpebOOBaHUSAMH
®enepalbHOro rocyIapcTBEHHOr0 00pa3oBaTenbHOro cranapra eicuiero oopaszosanus (PI'OC BO),
YTBEPHKASHHOro npuKkazoM MunucTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit ®@enepanun 20.10.2015
r. Ne 1172. Pabouas mporpamma IpejHa3Ha4deHa Ui MOArOTOBKH OakajaBpa 1O HalpaBJICHHIO
35.03.06 Arpounkenepusi, 1popuib TexHuyecKuii cepBHC B arponpoMbIIJICHHOM KOMILIEKCe.

Hacrosmass pabouas nmporpaMma JIMCUMIUIMHBI  COCTaBJ€HAa B  paMKaX  OCHOBHOM
npopeccuonansHol obpasosarenbHoii nporpammbl (OITOIT) n yunThiBaeT 0COOEHHOCTH O0O0YYEHHs
IpU HHKITIO3MBHOM 00pa30BaHUH JIHI| C OTPAHUYEHHBIMH BO3MOXHOCTAMH 310poBbst (OB3).

CocTaBuTeNb — KaHIM/JIAT TEXHWUYECKHX HayK, joueHT Kadeapsl «MaremaTuueckue W
€CTECTBEHHOHAYYHBIE JUCIUIUTHHBD X0XJIOB A.B.

PaGouass mporpamMma JUCHHMIUIHHBI 0OCyK/leHa Ha 3acernaHun kadeapsl «MaremaTHyecKue H
€CTECTBEHHOHAYYHBIC JUCIMILIHHBI

« 05 »02_2018 r. (mpotoko Ne 6).

3aB. kadeapoit «MaremaTrueckue U

€CTECTBCHHOHAYYHBIC THCIHUITIHHBIY, 6

JIOKTOP TEXHUYECKHX HayK, mpodeccop E.M. bacapeirnsa

Pa6ouas mporpamMma JMCIHILUIHHEI 0J00peHa MeTOIMYECKoH KoMuccHel (akynbTeTa 3a04HOro
o0y4eHus

« 07 » 02 2018 r. (mpotokoin Ne 5).

[Ipencenatens METOAMYECKOH KOMUCCHH, E
KaHH1aT TEXHUYECKUX HAyK, JIOLEeHT s / — A.H. Koznos
4 %{/{/ ({t\//‘
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COJIEP)KAHUE

[Inmanupyemble pe3ynbTaThl OOy4eHHS IO JIUCHUIUIMHE, COOTHECEHHBIE C
IJIaHUpYeMbIMHU pe3ynbTatamu ocBoeHust OITOIT

1.1. ILlenp u 33024 JUCIUILINHEI

1.2. IInanupyemble pe3yabTaThl 0OyUEHHs 110 TUCIHILIMHE (TI0Ka3aTeNn

c(OPMHUPOBAHHOCTH KOMITCTEHITHH )

Mecto nucuuminsel B ctpykrype OITOIT

O06beM TUCUMIUIMHBL U BUJIbI y4eOHOU pabOThI

3.1. Pacnpenenenue o0beMa JUCIUIUIMHBI IO BUAAM YI€OHOU PabOTHI
3.2.  Pacnpenenenue yqeOHOTO BpEMEHH TI0 pa3jiesiaM U TEMaM
CtpykTypa 1 coaepKaHnue AUCIUTLTIHBI

4.1. ConepxaHue TUCHUILTAHBI

4.2. CopaeprxaHue JICKIHMA

4.3. ConepxaHue 1a00paTOPHBIX 3aHITHN

4.4. CopaepkaHue NPaKTUYECKUX 3aHITHH

4.5. Bumel u cofiepKaHue CaMOCTOSATEIHLHON pabOThl 00 YJArOIIHXCS

Y4eOHO-MeTOMIeCKOE 00eCIeYeHNUE CaMOCTOSTETLHON PabOThI

00yJarOIINXCsl IO TUCITUTIITHHE
@DoH/1 OTICHOYHBIX CPEJICTB LIS MTPOBEACHHUS IPOMEKYTOUYHON aTTEeCTaluu
00yJarOIINXCsI IO TUCITUTIITNHE
OcHoBHasl 4 JOTIOJIHUTENIbHAS yueOHas TuTeparypa, HeoOXoqumast 11sl OCBOEHHUS
JTUCIUIUTAHBI
Pecypcel nHPOpMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH «IHTepHeT,
HE0OXO0IUMBIE /I OCBOCHHUS TUCIIUTLIUHBI
Metonuyeckue ykazaHus JUisi 00y4aromuXxcsi 0 OCBOCHUIO TUCIUTUINHBI
WNHudopmanioHHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE MPU OCYILIECTBICHUH
00pa30BaTeNIbHOTO Mpoliecca Mo TUCIUILINHE, BKJIIOYas epeueHb
MIPOrpaMMHOTO o0ecrieueHus: 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MartepuanbHO-TexHHUYecKasi 6a3a, He0OXoAuMasi Ui OCYIIECTBIICHUS
00pa30BaTENILHOTO MpoIiecca Mo AUCIUIUINHE
WNunoBanmonnbie Gopmbl 00pa3oBaTebHBIX TEXHOIOTUN
[Tpunoxenne Nel. @oHJ OLIEHOYHBIX CPEJCTB JJIs TEKYILIETO KOHTPOJIA
yCIIEBAEMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTecTallui 00yJarouxcst mo
JTUCIUIINHE
Jluct peructparyu U3MEHEHUN
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1. Ilnannpyemblie pe3yabTaThl 00y4eHHsl 110 JUCHUILIHHE,
COOTHECeHHbIE ¢ IJIAHMPYEeMbIMHU pe3yJbTaTamu ocBoenus OIIOII

1.1. Heab 1 32124 JUCHMILIAHBI

bakanaBp no HanpasiieHuto nmoarotoBku 35.03.06 ArpouHxeHepus JODKEH ObITh HOJrOTOBIIEH
K CIEAYIOUIMM BHJAM NpPOo(ecCUOHATBLHOM NEATEIbHOCTH: HAyYHO-HCCIIEI0BAaTENbCKOM, MPOEKTHOM,
MIPOU3BO/ICTBEHHO-TEXHOJIOTUIECKOH, OPraHU3allMOHHO-YIIPABICHYECKOH IEATETbHOCTH.

Heas nMCHUIUIMHBI — CHOPMHPOBATH Y CTYACHTOB CHUCTEMY (YHIAMEHTAIBHBIX 3HAHUH IO
XHUMHH, HEOOXOTUMBIX IS TOCIEIYIOIIed MOJrOTOBKM OakaliaBpa, crocoOHoro k 3ddexruBHOMY
PELICHHIO MPAKTUYECKUX 3aJad CEelIbCKOXO035WCTBEHHOIO MPOU3BOJICTBA, a TAKXKE CIOCOOCTBYIOIIMX
TambHEHIeMy pa3BUTHIO JINYHOCTH.

3agaum AMCUMIIMHBI:

— W3y4YHTh OCHOBHBIE XWMHUYECKHE SIBICHHUS, OBJIANETh (PyHIAMEHTAIBHBIMH TOHITHSMHU,
3aKOHAaMH U TEOPUSAMH KJIACCHYECKOW U COBPEMEHHOM XNMMH;

— cpopMHpOBATH OCHOBBI HAYYHOT'O MHUPOBO33PEHHS M COBPEMEHHOTO XMMHYECKOTO MBIIILICHHS,
O3HAKOMHUTBCSI C HAYYHOH ammapaTypoil M METOJaMH XHMHYECKOTO HCCIEeNOBaHHS, MPUOOPECTH
HaBBIKH MTPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

— HAYYUTHCS BBIJCISATH XUMHUYECKOE COJEpKaHWe B TNMPO(EeCCHOHANBHBIX 3aJavax Oymymiei
NeSTebHOCTH;

— OBJIAJIETh METOJITAMH PEIICHHS PO (PECCHOHATBHBIX 3a/1a4.

1.2. Iliianupyemblie pe3yJibTaThbl 00yUYeHHUs 110 AUCHUILIMHE (T0KAa3aTeJH
c¢opMHUPOBAHHOCTH KOMIIETEHIIM)

[Tnanupyembie [Tnanupyemblie pe3yabTaThl OOYU4eHUS 1O TUCITUTIIIHE
pe3ynabTaThl
ocsoerms OIOII 3HAHUS YMEHHUS HaBbIKU
(KOMITETEeHIINH )

OIIK-2 OOGyuatomuiicss  nopkeH | OOyyaronuics OOyuaromuiics JTOJDKEH
CIOCOOHOCTH K 3HATh: OCHOBHBIE 3aKOHBI | JIOJDKEH YMETh: | BIAJIETh: HaBbIKaMU
HCIO0JIb30BAHUIO XUMHH, SBJIEHUS. W | UCMOJb30BaTh OTIUCaHUS OCHOBHBIX

OCHOBHBIX 3aKOHOB | IIPOLIECCHI, HA KOTOPBIX | OCHOBHbIE XMUMHMUYECKUE | XMMHUUECKUX  3aKOHOB,
€CTECTBEHHO-HAYYHbI | OCHOBAHBI MPUHLIMIBI | 3aKOHBI U TOHSTHUSI B | SIBJICHUM M TPOIECCOB,
X TUCIUIUIMH B NeCcTBUS 00BEKTOB | MpodeccnoHalIbHOM HAa KOTOPBIX OCHOBAHBI
npodeccuoHabHON | TpodeccnoHanbHOM NEeSTeNbHOCTH W IS | IPUHLMIBI  JAeWCTBUS
JeSITeNbHOCTH JESITeNIbHOCTH U KOTOPBIE | PElICHHUs] MHKEHEPHBIX | 00BbEKTOB
UCIIOJIb3YIOTCS s | 3agad - (b1.6.23-VY.1) npodeccuoHanbHO N
pellleHusT  MH)KEHEPHBIX JESITEIIbHOCTH u
3amad - (b1.5.23-3.1) KOTOPBIE€ HCIOJIb3YKOTCS
TUIS pelieHus
WHXXEHEepHBIX 3a7ad -
(b1.5.23-H.1)
2. Mecto quctmmiinabl B ctpykrype OITIOII
JucrumauHa «XWMHUS» OTHOCHUTCA K 0a3oBoM dYacthm bioka (b1.5.23) ocHOBHOM

npodeccnoHabHON 00pa3oBaTeNbHON MporpaMMbl OakanaBpuaTa IO HAIMPABJICHUIO TOJITOTOBKU
35.03.06 ArpounxeHnepus, mpoduis - TeXHUYECKuil CepBHUC B arpOMPOMBIIIUIEHHOM KOMITJIEKCE




Pa3zjennbl 1ucuMNIMHBI 1 MEKIUCHUNIIMHAPHBIE CBA3H C 00ecneYnBAKIIUMH
(mpeamecTBYHOIMMH) U 00ecieYynBaeMbIMU (MOCIeYIOIIUMH) TUCHHIINHAMHA

HaunmenoBanue
00ecIeunBarOIMX
Ne | (mpenmectByroniux)
m/m | uobecrneynBaeMbIX
(mocnexyronmx)
JACLMIUTNH

dopmMupyemMble KOMIIETEHIIUT

Pazmen 1 Pasnen 2 Paznen 3 Pasnen 4 Pasznen 5

HpeI[HIeCTBYIOHH/Ie JUCIHUIIJINHBI B y‘I€6HOM IJ1aHC OTCYTCTBYIOT, IIOCKOJIbKY AUCHUILJINHA
u3ydaercs B 1 cemectpe

[Tocnenyromue TUCIUTIIINHBI

1. dusuka OIIK-2 OIIK-2 - OIIK-2 -

2. Temmorexunka OIIK-2 OIIK-2 OIIK-2 - OIIK-2

3. O0bEM JUCHUIVIMHBI U BU/bI y4eOHO# padoThl

O6bem gucruruInHbl coctaBisier 3 3adetHeie enunHunbl (3ET), 108 akagemMudeckux dYacos.
JucuunimHa nsyyaercs B 1 cemecrtpe.

3.1. Pacnpenesnenue odbeMa JMCUMILIMHBI 110 BUIAM Y4eOHOIl padoThl

Bun yaeOHoM paboTh KonuuecTBo wacoB

KonTrakTHasi pa6ora (Bcero) 20

B Tom uucne:

Jlexkun 8
[Ipaktuueckue 3ausatus (113) -
JlabopaTtopusie 3ansatust (JI3) 12
CamocrosiTesbHas padora odyuyawuuxcsi (CP) 84
KoutpoJb 4

Hroro 108

3.2. PacnipenesieHune yueOHOIro BpeMeHH 10 pa3jejiaM u TeMaM

¥al
B ToMm umcie 3
e,
HaumenoBanue pazzaena u KoHnrakTHas padota 2
Ne /o TeMbI Bcero yacos S
CPC
JIEKIIAU JI3 I13
1 2 3 4 5 6 7 8
Pazgen 1. OcHOBBI cTpO€HUS BEllECTBA
1.1. |Bsenenune. OcHOBHEIE 5 - 1 - 4 X
3aKOHBI XUMUM.
1.2. | XuMHs U IEpUOANYECKAS 9 2 1 - 6 X
CHCTEMA DJIEMEHTOB.
CrpoeHune aTOMOB.
XHUMHUYECKas CBA3b.




Paszen 2. B3zanmoneicTBus BEILIECTB

2.1. | Xumnueckas 16 2 - - 14 X
TepMoarHaMuKa. OCHOBHBIE
3aKOHBI TEPMOJUHAMUKH.
XUMHYeCcKasi KHHETHKA.
XHUMHUYECKOE PAaBHOBECHE.

Paznen 3 PactBopbi.

3.1. | XuMHYecKHe CUCTEMBI: 22 2 3 - 17 X
PacTBOPBI, TUCTICPCHBIC
cucteMbl. OCHOBEI
XUMHYECKOr0 aHAIN3a
BOJTHBIX PAaCTBOPOB.

Paznen 4. DnexTpoxuMHUECKre IPOLECCHI.

4.1. | DIEKTPOXUMHUYECKUE 26 2 4 - 20 X
CHCTEMBI:
KHCJIOTHO-OCHOBHBIC U
OKHCIITUTEILHO-BOCCTAHOBUT
eJILHBIE CBOMCTBA BEIlECTBA.
lanpBaHWYECKHE DIIEMEHTHI.
XUMHUYECKUEe NCTOYHUKHN
TOKa. DJIEKTPOJIN3
coenuHenuil. Kopposus
METAJIJIOB | 3aIllATa OT
KOpPPO3HH.

4.2. | PeaknuoHHas cnocoOOHOCTH 11 - 2 - 9 X
BEIECTB. XUMUYECKUE
CBOMCTBA METAJLJIOB.

Paznien 5. DneMeHThI OpraHuYecKO XUMUU

5.1. | DnemMeHThI OpraHuYeCcKOn 15 - 1 - 14 X
XUMUH, TIOJIUMEPBI,
OJIUTOMEPBHI.
KonTtposb 4
Hroro 108 8 12 - 84 4

4. CTpyKTYpa M coJep:KaHue AUCHUIIIMHBI
4.1. Coaep:xanue TUCHHUIIAHBI

BBenenne

XuMHs Kak 4acTh ecrectBo3HaHud. [Ipeamer xumuun. BemectBo. Buapl XMUMHYECKUX PEAKIUN.
CBsI3p XMUMHU C APYTMMU HayKaMH. 3HAYE€HHE XUMUU B (OPMHUPOBAHMM MBILIUICHUS, B U3Y4ECHUU
MIPUPOJBI ¥ PA3BUTUU TEXHUKHU. XUMUS U TPOOIEMBI SIKOJIOTHH.

OCHOBBI CTPOEHHUSA BelleCTBA

DIEKTPOHHOE CTPOEHHUE aToma u cUCTEMaTHKa XUMUYECKHUX 3JIEMEHTOB.
KBanToBo-mexannueckas wmojnenb aroma. [lpunumn Ilaynu w mnpasuno Xynpa. CrpoeHue
MHOTO3JIEKTPOHHBIX aTOMOB. [lepuonnueckas cucrema /.M. MennaeneeBa u M3MEHEHUE CBOMCTB
9JIEMEHTOB H UX COEIMHEHHH. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA  AJIEMEHTOB.
Xumuyeckass CBsA3b. OCHOBHBIE THUIIBI U XapaKTEPUCTUKHU CBA3U. KoBaneHTHass M MOHHAs CBS3H.
Meton BanmeHTHBIX cBszeil. ['mOpummzamms. [loHsiTHe O MeTone MOIEKYISAPHBIX oOpOUTaneil.
CTtpoenue u cBOMCTBA MNpOCTEUIIUX MOJEKYNl. Tumbl B3auMojencTBUs MoJjekysl. KommiexkcHbie
coeuHeHusi. OCHOBHBIE BHUJBI B3aUMOAEHCTBUS  MOJEKyl. CuIbl  MEXMOJEKYISIPHOTO
B3aumozencTBusA. BomopoaHas  cBa3b.  JIOHOpHO-aKUENTOPHOE  B3aUMOJEHCTBUE  MOJIEKYJL.
Kommnekcusie coenuHenus. KoMImekcel, KOMIUIEKCOOOpa3oBaTeNHW. JUTAHIBL, 3apsia |
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KOOPAMHAIMOHHOE YHMCJIO KOMIUIEKCOB. THIIBI KOMIUIEKCHBIX coeauHeHUU. lloHATHE O Teopusax
KOMIUIEKCHBIX CO€IUHEHUH. XUMHs BEIIeCTBA B KOHJCHCUPOBAHHOM COCTOSIHMHM. ATrperaTrHoe
COCTOSTHME BeIIeCTBAa. XMUMHUYECKOE CTPOCHUE TBEPAOro Teia. AMOpP(GHOE COCTOSHHE BEIIECTBA.
Kpucramnel. Kpucraummueckue pemerku. XMMHAYECKas CBA3b B TBEPABIX Tenax. Merandeckas
CBSI3b M METAJUIbl. XMMHUYECKasl CBSA3b B MOJYNPOBOAHUKAX U AUIIICKTPUKAX. PeasbHble KPHUCTAJLIBI.
IIpoctoe BemecTBo. M30Mepus U auIoTPOIIHSL.

B3aumoaeiicTBus BelecTs

DNEeMEHTBl XUMHUYECKOW TePMOIUHAMHUKHU. DHepreTndeckue 3P PexTsl XUMHUSCKUX PEaKIni.
Buyrpennsis sHepruss u OSHTaubnusa. TepMoxumusi. TepMOXMMHYECKHE 3aKOHBI W ypaBHEHHS.
OHTanbnus 00pa3oBaHUs XUMHUYECKUX coennHeHui. CTaHJapTHOE COCTOSIHME. OHTpOIUsS U €€
W3MCHCHHE TIPU XUMHYECKUX Tporeccax. JHeprus ['m60ca u sreprust ['ebMrosibiia 1 UX U3MEHCHUS
MpU XUMHUYECKUX MpoIeccax. YCIOBUS CaMOIPOU3BOJIBHOTO MPOTEKAHUS XHUMHUYECKUX PEaKIHil.
VYcnoBus xumuueckoro paBHoBecusi. OOpaTuMbIe 1 HEOOpAaTUMbIE PEaKIIUU. XUMHUUECKUI TOTSHITHAIL.
AXTUBHOCTB M KO3()(PUIIMEHT aKTUBHOCTH.

Xumunueckoe U (pa3oBoe paBHOBecus. 3aKOH JeiicTBus Macc. KoHCTaHTa paBHOBECHS U €€ CBS3b C
tepMoauHamMuuyeckumMu  QyHkuusimMu.  [lpunnun  Jle-lllatense. Xumuueckoe paBHOBECHE B
reTeporeHHbIX cucremax. @PazoBoe paBHOBecue. IlpaBuio da3. Pacmpenenenue BemiecTB B
reTeporeHHbIx cucremax. lloBepxHoctHbie siBieHHs. CopOums. AncopOIMOHHOE paBHOBECHE.
I'eTeporeHHbIe AUCTIEPCHBIE CUCTEMBI.

Xumuyeckass KuHeTuKa. CKOPOCTh TOMOTEHHBIX XMMUYECKUX peakiuid. OCHOBHOE XUMHYECKOE
ypaBHEHHE. 3aBUCUMOCTh CKOPOCTH XHMUYECKHUX PEAKIMi OT TeMIepaTypbl. JHEPTHs aKTHBAIIWU.
I'omorennsiii katanus. LlenHeie peakunn. OU3MYECKHE METOAbl YCKOPEHUS XUMHYECKHUX pPEaKIHil.
Konebarenpabie peakimu. CKOPOCTh TETEPOTEHHBIX XUMHUECKUX PEaKIMii. [ eTeporeHHbIil KaTamus.

PacTBopbl.

Omnpenenenve M kiaccuukanus pacTBOPoB. PacTBOpHI HEIIEKTPOIUTOB U BIEKTPOIHUTOB.
BonHble pacTBOpBI  3IEKTPONMTOB. ACCOLMHPOBAHHBIE M HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
CBoiiCTBa pPacTBOPOB AaCCOIMHPOBAHHBIX JJIEKTPOIUTOB. AKTUBHOCTh. (OCOOEHHOCTH BOJIBI Kak
pacTBOpUTENS. DIEKTPOJIUTHYECKAsA TUCCOLMausl Boabl. BooopoaHblii moka3arenb cpenbl. MoHHbIE
peakuuu B pacTBopax. Jluccouuanus KOMIUIEKCHBIX COEOUHEHH. Teopus KHCIOT M OCHOBAHMIA.
KOHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH.

Konnouansie cucremsl. JlucrnepcHOCTs U qucniepcHble cucTembl. Kinaccudukaius KoJIIouIHbIX
cucteM. 30y U renv. Munesuisl 1 ux crpoenue. [lomyyenne KOIOuaHbIX pacTBOPOB. Y CTOMYHUBOCTD
KOJUIOMJIHBIX CHUCTEM, ONTHYECKUE M 3JEKTPUUYECKHE CBOWCTBA. MeETO/bl MOJIyYEHUS U pa3pyLUCHHs
KOJUIOUIHBIX cucteM. Kosuion el B mpUpoaHBIX crucTeMax. PacTBOpbI OJIMMEPOB.

JIEKTPOXMMHUYECKHE MPOLECCHI.

OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE  mpouecchl.  Omnpenenenne W KiaccuuKanus
ANEKTPOXUMHUYECKUX TMpoueccoB. 3akoHbl @Dapanes. TepMoauHaMuKa 3JIEKTPOJHBIX IPOLECCOB.
[Tonsitne 00 HneKkTpoAHBIX NOTeHHUanax. [anbpBanuueckue sneMeHThl. DJIC U ee u3MepeHHe.
CranznapTHblii BOJOPOJHBIN 3JEKTPOJ M BOAOPOJHAs IIKala NOTEHIMANOB. YpaBHeHue HepHcra.
[loTeHunanel METaUIMYECKHUX, Ta30BbIX UM  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  3JIEKTPOJIOB.
HNoHcenekTuBHbIE AIEKTPOAbI U ceHcopbl. MemOpanbl M MeMmOpaHHbIH mMoTeHIMan. KuHeruka
ANEKTPOJIHBIX MPOLIECCOB. DNEKTPOXMMUUYECKAS] M KOHIEHTPALMOHHASA MOJSApU3alMs. DIEKTPOJIH3.
[TocnenoBaTenbHOCTD 3MEKTPOIHBIX MPOLECCOB. BhIXO O TOKY. DIIEKTPOIU3 C HEPACTBOPUMBIMH U
PacTBOPUMBIMH aHOJIAMH.

Koppo3uss m 3amura metamioB U criaBoB. OCHOBHBIE BHABI KOPPO3UH. XUMHUYECKAS
KOppo3us. DIEKTpOoXUMHUecKas koppo3us. Kopposus mop neicTBueM OIyxAaromuX TOKOB. MeTobl
3alUTHl OT KOPPO3HHU: JIETUPOBAHUE, SJIEKTPOXUMHUYECKas 3allUTa, 3allUTHbIE OKPBITUS. 3MeHeHne
CBOMCTB KOPPO3UOHHOM cpejibl. UHTHOUTOPBI KOPPO3HUHU.

DNEeKTPOXUMUYECKUE CHCTEMbl. XHMMHYECKHE HCTOYHMKM TOKA. JIEKTPOXUMHUYECKUE
OHEPrOYCTAHOBKHU. DIJIEKTPOXUMHUYECKHE TMpeoOpa3oBaTeNid, KOHJIECHCATOPBL DIEKTPOXUMHUYECKast
00paboTKa METaIIOB. DIEKTPOXUMHUECKHE TOKPHITHSI.

PeaknmnoHHasi cIOCOOHOCTDL BeIIeCTB. XUMHYECKHE CBOMCTBA METAJLJIOB.
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BemecTBOo 1 ero uncTtoTa. AHAIUTUYECKUN CUTHAT M €0 BUABI. XUMHUYECKas UICHTH(PUKAIHS.
KHCcnoTHO-OCHOBHOE U OKHCIIMTEIHHO-BOCCTAHOBUTEIHHOE THUTPOBAaHUE. [ paBUMETPUYECKHA U
KOJIOPUMETPUICCKHI aHaTN3. DICKTPOXUMHUUYECKUE METO bl aHATH3A.

DJIeMeHThI OPraHUYeCKOil XUMHUM.
OpFaHI/I‘-IeCKI/Ie MMOJIMMCPHBIC MaTCpHUAJIbI. MGTOILBI MOJIy4CHHUA ITOJIMMCPOB, INOJIUMCPU3AIUA,
IIOJIMKOHZACHCAIUs. CTpOCHI/Ie U CBOIICTBA IMOJIMMECPOB. HpI/IMeHCHI/IC MOJIMMEPOB.
4.2. Conep:xaHue JeKIUii

Ne Koi-Bo
HaI/IMeHOBaHI/Ie Hu COIICp)KaHI/IC JICKIINUN
/o 4acoB

1 XuUMHUS U TEpUOJNYECKasi cucTeMa 3IeMEeHTOB. CTpoeHue aTroMoB 2
CoBpemMeHHbIE  MPEACTaBICHUS O CTPOCHUM aTOMOB  3JIEMEHTA,
OCHOBAHHbIE Ha HEKOTOPBIX TMOJIOKEHMSAX KBAHTOBOW MEXaHUKHU:
JIBOMICTBEHHAs] KOPITYCKYJIIPHO-BOJIHOBAsI NMPUPOJA IJIEKTPOHA, IMPUHIIUI
HEOIIPEACIICHHOCTH, KBaHTOBble uMcia. [IpmHnmn Ilaymu. IlpaBuia u
MOPSIIOK  3alloJHEHHUs AaTOMHBIX opOuTaned, npasuiio KieukoBckoro,
Xynpa, 3amper [laynnm MHOTOZIEKTPOHHBIX AaTOMOB. B3anMocBs3b
PAacIONIOKEHUsT JIEKTPOHOB B aTOMax C MX XMMHUYECKHMH CBOWCTBaMH.
[Iepnoanueckuii 3akOH B CBETE CTPOCHHUSI aTOMOB, NEPHOAUYECKAs
cucreMa »JIeMEHTOB. HekoTopele XapaKTEpHCTHKM aTOMOB 3JEMEHTOB:
paguycsl aTOMOB M HOHOB, JHEPrHsl MOHM3ALlMM, SHEPIHs CPOJCTBA K
3JIEKTPOHY JJIEKTPOOTPUIATEIBHOCTh XUMHUUYECKasd CBsI3b HopmanbHOE U
BO30YXKJIEHHOE COCTOSIHHE aTOMOB. OCHOBHBIE TUIBI M XapaKTEPUCTHKHU
XMMHMYECKOM CBSI3M: METOJl BAJICHTHBIX CBS3EH, IOHATHE O METOAE
MOJIEKYJISIpHBIX opOuTaneil. CBs3b KOBaJIEeHTHasA, JTOHOPHO-AKLENTOPHAs,
MOHHAs1, METaJUIN4YeCKasi, BOJOPOHAs. 3aBUCUMOCTb CBOMCTB BEIECTB OT
TUIIA XUMHUYECKOU CBSI3U.

2 Xumuyeckass TepMoauHamMuka. OCHOBHBIE TIOHATHUS M 3aKOHBI. 2
TepMoauHamMmuyeckas cucrema. Buyrpenuss SHEprus
TepMOAMHAMHUYEeCKON cucteMbl. TeruoBoi addext peakuum. Ilepoe
Hayajo TEPMOAMHAMUKH. OHTAIbIUSA. TepMOXMMHUYECKHE YpaBHEHUS.
3akon I'ecca. Bropoe Hayano tepmoauHamMuku. CTaHIapTHas SHTPOIHMS.
®dakTtopel  (GHTPONMUHBIA W SHTAJBIIUWHBIN),  ONPEACISAIONINE
BO3MOXHOCTh MJIH HEBO3MOXKHOCTH CaMOIPOU3BOJIBHOTO MPOTEKAHUS
npoueccoB. M3o00apHo-u3zoTepMuyeckuii mnoreHuan. HampasieHHOCTH
XUMHUYECKUX MIPOIIECCOB. DHeprust I'enbmrosmsia
(M30XOPHO-M30TEPMHUUECKUN  MOTEHIMAN). XHUMHYecKas  KHHETHKa.
XuMuyeckoe paBHOBecHe ['OMOreHHbIE M T'eTEpOTreHHBIE XUMHUYECKUE
npouecchl. CKOpocTb M MexaHu3M peakuuu. DakTopel, BIUSIOIIAE HA
CKOpPOCTb XMMMUYECKHX peakUuid. 3aKOH JIEHCTBYIOLIMX MacC, KOHCTaHTa
CKOPOCTH, KHHETHMYECKHE YPABHEHHUS, MOPSIAOK pEakuuu. OHEeprus
aktuBauuu, npaBuno Bant-I'odda, ypaBHenme Appenuyca. Karamus.
Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle-Ilarense.

3 Hucniepcuble cuctembl. PactBopsl Krnaccugukamus aucnepcHbIX 2
cucreM. I'pyboancnepcHble CUCTEMbI, UX CBOWCTBA M MCIIOJIb30BAaHHE B
cenbCcKOM Xo3siiicTBe. KosutongHble pacTBOpBI, OCOOEHHOCTH CTPOCHHA,
cBoiicTBa. PacTBOpbl, kKak roMoreHHble cucTteMbl. CriocoObl BhIpaKEHUS
KOHIIGHTpalluu  pacTBOpoB.  Teopus  pa30aBICHHBIX  PacTBOPOB,
HeonekTposuToB.  Ocmoc.  Ocmoruueckoe — jgaBieHue.  JlaBineHue
HaChIIIEHHOro  mapa.  TemmepaTypa  KHMIEHHS W 3aMep3aHus
(kpuctasuMszanus) pacTBopoB. 3akoHbl Baut-T'opda wu Payns mns
HERJICKTPOJIUTOB M DJIEKTPOJIMTOB, UCHOIb30BAHUE UX JUIS M3TOTOBJIECHUS
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OXJIAXKJAIOMIMX W  aHTHOOJICACHUTENbHBIX CMa30K M JKHJIKOCTEH.
Antudpusel. CunbHble U cinadble 3eKTpOiUThl. KOHCTaHTa M CTENeHb
mucconmanuu.  M3otonmdeckuit  kodddunument. 3akoH pa3daBiIeHHs
OctBanbna. MonHoe mnpousBeneHue BOJbl. BogoponHbIi mokas3aTens.
I'maponus. Ero 3HaueHWe TmTpU  HUCHOJB30BAaHUM  yAOOpeHUl U
SKCIUTyaTalMM  TeXHUKU. OCHOBHbIE TIOHATHUS M NPEACTABICHUS
XMMHUYECKOI0 aHaJIN3a

DNEeKTPOXUMHUECKHE CUCTEMbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
IIPOLIECCHI: OIIpElIEIICHHE, TEpMOJAVHAMMUKA, HaIIPaBJICHHOCTb,
BO3MOXHOCTh IPOTEKaHUs B 3aJaHHOM HAIpPABIECHUU. OJIEKTPOIHbBIN
IIOTEHIMAJ Ha TPaHUIE TE€TEPOr€HHOW CHUCTEMBI METAILI-IEKTPOJIUT.
CrangapTHBINA AJIEKTPOAHBIN MOTEHIMAN, PSAJ HAPSDKEHUS METAJlIOB, €ro
3HaueHue. ['anpbBaHmveckue sneMeHThl. [IpuHimn paboTel. XuMHUyeckue
UCTOYHUKHA ToKa. «Cyxue» 53IeMEeHTbl, aKKyMYJIATOpPbl, TOIJIMBHbBIE
JJIEMEHTBHI.

Koppo3us wmetannoB. 3amura OT KOpPpO3UU. XHUMUYECKas H
ANEKTPOXUMHUYECKAS KOppO3Husl. [TprunHbI 51 MEXaHU3M
ANEKTPOXUMHUYECKON KOppo3uu. Yiiepd, NpUYUHSEMBIH KOPPO3HUEH.
Koppo3uss ¢ kucinopogHoil W BOJOPOJHOM  JEHOJISIPU3AIMEH.
MukpokiuMaT KMBOTHOBOJUYECKUX TMoMmemleHud. FEro BiusHue Ha
MeTaJlInyeckue JeTain, o0opyaoBaHus. MeTobl 3alUThl OT KOPPO3HH.
JlakoKkpaco4yHble M METAUIMYECKHUE IOKPBITUS, NPOTEKTOpHAs 3alluTa,
anektpo3aiuTa. MHruOuTopsl KOppo3uu.

ONEeKTpoNn3 PACIUIaBOB W BOAHBIX PAcCTBOPOB  3JIEKTPOJIUTOB.
[TocnenoBarenbHOCTD paspsaa YaCTUL HA AIEKTPOJAX MPHU AIEKTPOJIU3E B
3aBUCHMOCTH OT BEJIMYMHBI 3JIEKTPOAHOTrO noteHuuana. [omsapusanms npu
anekrTposnse. llepenanpsskeHne. DNEKTPOIU3 C PACTBOPUMBIM aHOJIOM.
O065acTH MCTIOIH30BAHMS SJIEKTPOIIH3A.

Hroro

4.3. Coaep:xanue JIaDOPATOPHBIX 3aHATHH

HaumenoBanue nabopaTopHbIX 3aHITUN

Kox-Bo
4acoB

OCHOBHBIC 3aKOHBI XUMHH.

CTpOGHI/Ie aToOMa U ICPpUOJNICCKasd CUCTCMA 2JICMCHTOB. XuMHYecKas CBSI3b.

KOHH@HTpaHI/IH PacTBOPOB. OJNEeMEHThl KayeCTBEHHOI'0 M KOJIHMYECTBEHHOTO
aHaJIn3a. OHpCI[CJ'IeHI/IC KCCTKOCTH BOJHI. PaCTBopLI QJICKTPOJIUTOB H
HCOJICKTPOJINTOB. Pacuetn! o IMIPUTOTOBJICHUIO 3JICKTPOJIMTOB U aHTI/I(pr/ISOB.

lanpBaHuYecKue HSIEMEHTHl. JJIEKTPOJIM3 BOIHBIX PACTBOPOB  COJICH.
Kopposus wmetamnoB. 3ammura OT Koppo3ud. Pemienuwe 3agad 1o
ANEKTPOXUMHUUYECKHM CUCTEMaM

XHUMHYECKHE CBOMCTBA METAJIOB

HOJ'II/IMepLI U OJIMT'OMCPHI. CocraBieHne peaKHI/Iﬁ nojmmepusalun 1
ITOJIMKOHACHCAIIUH

Hrtoro
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4.4. Copep:xaHne NPAKTHYECKUX 3AHATHH
[IpakTryeckue 3aHATHS HE TPEAYCMOTPEHBI y4eOHBIM IIIAHOM




4.5. Buabl 1 cofiep:kaHue CaMOCTOSITEIbHOI paGoThl 00y4Yaroummxcst
4.5.1. Busipl caMOCTOSATENBHOM padOThl 00Y4arOIIXCSI

Bunel camocTositensHON paboThl 00yyaromuxcs KomnyecTBo 4yacos

HO[[FOTOBKa K OIPAKTUYCCKHUM 3aHATHAM -

[ToaroroBka K 1a00paTOPHBIM 3aHATUSAM U K 3aIUTE

42
1a0b0paTopHBIX padboT
CaMOCTOSATEIFHOE U3YUCHUE OT/ICIBHBIX TEM U 28
BOITPOCOB
KonTponpHas pabora 9
Htoro 79
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yUaroIXCs
No Koun-Bo
W HaunmenoBanue TeM U BOIPOCOB HACOB
1 OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUsI MATEPUH U SHEPIHH, IOCTOSTHCTBA 6
COCTaBa, KPaTHBIX OTHOLIEHHH, ABOTaJipo.
2 BrimonHenne ynpaXHEHW TIO COCTaBJICHUIO JJIEKTPOHHBIX (OPMYIT 6
AIIEMEHTOB.
3 [Tepuognueckuit 3axkon J[.M. MenneneeBa, nepuoaudeckas CHUCTEMa 10
AIIEMEHTOB.
4 Pemienne pacueTHBIX 3amad Ha OMNpENEICHUE JHTAIBIIHH, HTPOTIIHH, 10
sHeprum ['nboca.
5 Pemienne 3amau Ha ompenercHHE CKOPOCTH XUMHUYECKUX PEaKIHid B 10

3aBUCMMOCTH OT KOHLOCHTpalWuHh MW TEMIICPATYypPHhI. PaBHoBecue. Bimsanue
JaBJICHUA, KOHICHTPAUMKU U TEMIICPATYPhl HA CMCIICHNUEC XUM. PABHOBCCH .

6 CrocoObl  BBIp@XCHHS KOHIICHTPAIIMM PacTBOPOB (MaccoBas JI0Jid, 13
MOJISIpHOCTD). Pelnienue 3aa4d Ha pacyeT KOHIEHTpauii pacTBOPOB.

7 CocTraBneHue cxeM rajibBaHU4ecKoro 3jaeMenTa, pacuet 9./1.C. 8

8 N3ydyenne xumudeckux CBOMCTB MeTauioB. CocTaBlIeHHE XUMUYECKUX 8
YPaBHEHUM.

9 CocraBinenue  peakiuil  HOMUMEpU3AIMM U TOJHUKOHJCHCAIIUH. 8

Hcnonn3oBanue IMOJIUMCPHBIX MATCPHAJIOB B TCXHUKC. Cocras J1aKkoB.

Hroro 79

5. Y4eOHo-MeTOAN4YeCKOE 00ecTIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4arOIINXCs
Y4eOHO-MeToAnueCKre pa3paboTku uMeroTest B Hayunoit  OubnnoTeke OI'bOY BO
IOxHO-Ypansckuit 'AY:
Xumus. Knaccel HeOpraHuueckux COeAMHEHU [ DIeKTPOHHBIN pecypc] : MeTo. mocodue / cocCT.:
A. B. Xoxmos, H. M. IlarpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .— 21 c. : un., tTadn. — 0,3
MB .— Pexum noctyna http://192.168.0.1:8080/1localdocs/himi/6.pdf

XoxnoB, A. B. Xumpusa. Xumuueckas KHHETHKAa M XUMHYECKOE DPABHOBECUE [DIIEKTPOHHBIN
pecypc] : yaebHOe ocobue / A. B. Xoxnos, H. M. TlarpakoBa ; UI'AA .— YensOunck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexum poctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.
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XoxmoB, A. B. Xumus [DnexTpoHHBIH pecypc| : yueOHOe mocobme / A. B. Xoxmos, H. M.
[Tatpakosa ; UI'AA .— UYensabunck: UT'AA, 2015 .— 131 c. : tabn. — C npui. — 0,9 MB .— Pexum
noctymna http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxmoB, A. B. Xumusa. Xumudeckas TepMOJWHAMUKA [DJIEKTpOHHBIA pecypc] : ydeOHOe
nocobue / A. B. Xoxmnos, H. M. ITarpakosa ; UT'AA .— Yensaounck: UT'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: ¢. 29 — 0,3 MB .— Pexwum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.®0H/1 OLIEHOYHBIX CPeCTB 1JIsl IPOBeAeHUSA
NPOMEKYTOYHOM aTTecTAlNU 00y4arouxcs
Jlnist yCTaHOBJICHHUS COOTBETCTBUS YPOBHSI OArOTOBKU oOydarontuxcsi TpedoBanusim ®I'OC BO
pa3zpaboTaH (OHA OLEHOYHBIX CPEIACTB Ul TEKYIIEro KOHTPOJSl YCHEBAEMOCTHM W IPOBENEHUS
MIPOMEXYTOUYHOM arTecTalMu oOyyaromuxcs 1o AucuuiimHe. @OOHJ  OIEHOYHBIX CPEJCTB
npencranieH B [Ipunoxenun Nel.

7. OcHOBHAs M 10NIOJTHUTEJbHAS y4eOHasi JUTepaTypa, Heo0X0AuMas JIsl OCBOCHUS
AUCUMIITUHBI
OcHoBHasl 1 JOTIOJIHUTEIbHAs yueOHas uTeparypa uMmeercs B Hayunoit Oubnuoteke 51
ANEKTPOHHOU MHPOpMannoHHO-00pazoBarensHoi cpeae ®I'BOY BO IO0xHO-Ypansckuii ['AY.

OcHoBHas1 JuTEeparypa
1.1. O6mas xumus [DaeKTpOHHBIA pecypc]: (OCHOBHBIE MOHATHUS, IPUMEPDI U 3a0a4N) IS
BeuepHero ¢akynsrera / T.B. JKykoBa. MockBa: MUDPU, 2008.- 141 c¢. Pexum pocryma:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [DnexkrpouHsiii pecypc]. HoBocubupck: HoBocnOuUpCKMili rocynapcTBEHHBII
arpapHbsiii yauepcutet, 2011.- 106 c.
Pexxum mocrtyma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. IlImmxosuy E. JI. Xumusg [DaexrpoHHbli pecypc]. 1. OOmag xumusa / E.J.
Iumkosuu. Kazane: U3narennpctBo Kazanckoro yausepcurera, 2014.- 65 c.
Pexxum mocryma: http://biblioclub.ru/index.php?page=book&id=276360.

JlonojiHuTEIbHAA
JuTepatrypa

1.1. I'muuka H. JI. O6masg xumusa [Tekct]: YyebHoe mocodue it By3oB / Iloa pen.
A.N.Epmakosa. M.: MaTerpan-IIpecc, 2002.- 728c.

1.2. Koposun H. B. O0mas xumus [Tekct]: YueOHuk mig By3oB. M.: Brelcias 1ikosa,
2003.- 557c.

1.3. Kyaeman A. I'. O6masg xumus [Tekcr]: Yueonuk. M.: Kosoc, 1979.- 528c.

Ilepunoauyeckue u31aHus:

«I[Ipubopel M TexXHUKA OJKCHepuMeHTa», «JlocTwkeHus Hayku u TexHUKH B AlIK»,
«MexaHu3anst M 2JEKTpUPHUKAIMA ~ CEIbCKOro  Xo3sdicTBay,  «CHOMpPCKUII ~ BECTHHK
CEJIbCKOXO35IMCTBEHHON Haykn», «CelnbCKOXO3WCTBEHHbIE MAIIMHBI M TEXHOJIOTMMW», «Poccuiickas
CEJIbCKOXO351CTBEHHAs HayKa», «CBETOTEXHUKA», « JHEPTOHAA30PM.

8. Pecypchl uH(pOpMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTepHET», HE0OX0AMMBbIEe
JJISL OCBOCHM S M CHUIJIMHbBI
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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. EnuaOe 0KHO nocTyma K yaeOHO-MeToAuuecKuM paspadotkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcuretckas oudanorexka ONLINEhttp://biblioclub.ru

9. MeToanyeckue yKazaHus JUIsl 00y4alOIMXCHA M0 OCBOEHUIO U CIHUIITUHBI
Y4aebHo-MeToandeckne pa3paboTku uMeroTcst B Hayunoit  Oubnmoreke 51 3IEKTPOHHOU
nHpopMannoHHO-00pa3oBarenbHOl cpene PI'BOY BO HOxuO-Ypanbckuii [AY:
1.1. KoBaneBa, O. M. Xumus. Kopposus MmeramnoB. 3ammra OT KOPPO3UM [DIEKTPOHHBIN
pecypc] : yueb. mocobue / KoBanera O. M., XoxioB A. B. — Yensabunck: b.u., 2013 .— 85 ¢c. — C
mpwit. — 0,8MB — Pexxum nocryma: http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Kiaccel HEOpraHMUECKUX COSIMHEHUN [DIeKTpOHHBIM pecypc]| : MeTol. mocooue /
coct.: A. B. Xoxios, H. M. IlarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexxum noctymna http://192.168.0.1:8080/localdocs/himi/6.pdf

1.3. Xoxnos, A. B. Xumus. Xumuueckass KUHETUKa U XUMUYECKOE paBHOBecUE [DIEKTPOHHBIN
pecypc] : yaeonoe nocooue / A. B. Xoxnos, H. M. [larpakosa ; UI'AA .— Yenabunck: UI'AA, 2015
— 62 c. : m., Tabir. — 0,3 MB .— Pexum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. Xoxmos, A. B. Xumus [DnekTpoHHsI pecypc] : yuebHoe nmocodue / A. B. Xoxmos, H. M.
[TarpakoBa ; UI'AA .— Yemsbunck: UT'AA, 2015 .— 131 c. : Tabn. — C mpuin. — 0,9 MB .— Pexum
noctyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5. XoxmoB, A. B. Xumus. XuMmudeckass TEpMOJMHAMHKA [DJIEKTPOHHBIM pecypc]| : ydeOHOe
nocobue / A. B. Xoxmnos, H. M. [larpakosa ; UT'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: ¢. 29 — 0,3 MB .— Pexxum poctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. ['maponms [DnekTpoHHBIN pecype] : meTon. mocobue / cocT.: A. B. Xoxmos, H. M.
[TarpakoBa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
noctyma http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7.0OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIUU [DJIEKTPOHHBIM pecypc] : METOAMYECKOE
nocobue / coct.: A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yenabunck: UI'AA, 2015 .— 36 c. :
tabn. — C npun. — bubmmorp.: c¢. 30 (4 wnHa3zB.) .— 04 MB .— Pexum pocrymna

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

1.8. Meroauueckue ykazaHus K 1abopaTopHoi paboTe 1o TeMe "DNEeKTPOoJIn3 BOJHBIX PACTBOPOB
coneit" [DnexkTpoHHbI pecypc] / coct.: A. B. Xoxnos, H. M. IlarpakoBa ; U'AA .— YensOunck:
UrAA, 2015 .— 13 ¢ : Tabn. — C mpur. — 0,2 MB .— Pexum pocryma
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYIIECTBJICHUHU
o0pa3oBaTeIbHOIO NMpoecca Mo JUCHUILINHE, BKJIYas NepedYeHb MPOrpaMMHOro odecnevyeHust
1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoit Oubnuoreke ¢ TepMUHAIBHBIX CTAHIIMHA MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantllntoc (cpaBo4Hble MPaBOBbIE CUCTEMBI);

- TexakcnepT (nH(popMaoHHO-cripaBoyHast cucrema 'OCToB);

- «Cenpxo3TexXHUKa» (ABTOMAaTU3UPOBaHHAs CIIPAaBOYHAs CUCTEMA).

11. MaTepuajibHO-TeXHUYecKas 0a3a, He00OXoAUMAS ISl OCYyIIeCTBJICHHUS
00pa3oBaTe/ILHOI0 MPoLecca MO JMCUUILINHE
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http://192.168.0.1:8080/localdocs/himi/8.pdf

Ilepeuyenn yueOHBIX 1a00opaTopuii, ayANTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. Jlaboparopus Ne 3083, ocHamieHHast 000pyIOBaHUEM ISl BBITIOJTHEHHSI Ta00PATOPHBIX PadOT
2. JTaboparopust Ne 30923, ocHarmieHHast 000pyI0BaHUEM ISl BBITIOJTHEHUS Ta00PAaTOPHBIX PaboT
IlepeyeHb 0CHOBHOIO y4eOHO-/1a00paTOPHOr0 000PYA0BAHMS

. BEIIPSIMHATEITh

. BECbl aHANIUTUYECKUNE

. MydenbHasa neyb

. BECbl TEXHUYECKNE

. CyWWANbHbIN WKad

. TepmocTaT

. AUCTUANATOP

. MMKPOKA/IbKyIATOP NPOrpaMmMmpyeMblii

. CEKyHAOMEp

10. pH — meTtp-munnnsonbtmetp pH — 300;

11. nonomep-yHuBepcanbHbiii OB-74

12. crera «bBITOBbIE XMMHYECKHE UCTOYHUKH TOKAY

13. ycranoBKka Jy1st ornipeziesieHnst o0beMa BOJI0po1a

14. ycraHOoBKa JyIsl MPOBEIEHUS PA0OT IO DJIEKTPOXUMHH

15. kaopumertp

16. o0Oyyarorniyie 1 KOHTPOIUPYIOLIE KOMIIBIOTEPHBIE TIPOTPaMMBbI
17. MUKpPOCKOTIIBI.

18. KoMIJIEKTBI IJ1aKaTOB IO OCHOBHBIM pa3JenaM XUMHUH.

O 00 NO UL B WN —

12. UunoBaumnonHbie GopmMbl 00pa30BaTeJIbHbIX TEXHOJIOTHI

Bun 3agarusa

Jleknuu JI3
®opmbl pado
KoMmnbroTepHbie cuMymsiiuu - +
AHanu3 KOHKPETHBIX + -
CUTYalUid
Kondepenmun - -
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IIPH/IO’KEHHUE Nel

®OH/J OHEHOYHbBIX CPEJICTB

JUISl TEKYIIETO KOHTPOJISL yCIIEBAEMOCTH Y MPOBEICHUS ITPOMEKYTOUHOM aTTECTaAllUN
oOyyvaroruxcs no aucuuruinae b1.6.23. Xumus»

Hanpasnenne noarorosku 35.03.06 ArpouHskeHepus

[Ipoduns TexHuueckuii cepprc B arponpoMbIIIIIEHHOM KOMILIEKce

YposeHb BhICIIEro 00pa3oBaHus — 0aKajJaBpuaT

Kpanmudukamnus - 6akanaBp

dopma 00ydeHUs — 3a04HAast

YenaOnHCK
2018
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1. KommnereHuuu ¢ ykazaHuem 3Tana ux (popmupoBaHus B npouecce oceoenus OIIOII

Komrmerenium mo ganHo# nucrurumie GopMUpYIOTCs Ha 6a30BOM JTarie.

KonTponupyemsbie KonTponupyembie pe3ynbpTaTsl 00y4eHHS M0 JUCIUILIIHHE
pe3yIbTaThl
oceoerma OTIOII 3HAHUS YMEHUS HaBBIKA
(KOMIeTeHINN)
OIIK-2 OOGyuaromuiics OOyuarommuiics OO6yuaromuiicst
CIOCOOHOCTh | JIOJDKEH 3HATh: OCHOBHBIC | JOJDKEH YMETh: | JOJDKEH BJIAJICTh:
MIPUMEHSTh XUMUYECKHE 3aKOHBI, | UCTIOJIb30BATh HaBBIKAMU TTPUMEHEHHS
COOTBETCTBYIOIIMI | SIBJICHUS M TPOIIECCHI, HA | OCHOBHBIE XUMHYECKHE | COOTBETCTBYIOIIETO

¢u3nKo-MaTemMaTHue
CKHH ammapar,
METO/Ibl aHATIU3a U
MOJEIUPOBAHUS,

TEOPETUYECKOTO U

AKCIEPUMEHTAIBHOTO
HCCIIeIOBAaHUS IpU

pelieHnn
pohecCHOHATBHBIX
3aj1ad

KOTOPBIX
IIPHUHIOUAIILI
00BEKTOB
npoecCuoHaIbHOU
ACATCIIBHOCTH U KOTOPBIC
HCIIOJTB3YIOTCS TUTS
pewenust
pohecCHoHATBHBIX
3amay - (b1.5.23-3.1)

OCHOBAHBI
ENCTBUS

3aKOHBbI U IIOHATHUA A

pewenust
poeCCUOHAITBHBIX
3amay - (b1.5.23-VY.1)

($u3UKO-MaTEMaTHYECKO
ro amnmapara, METOJIOB
aHaym3a "
MOJICITUPOBAHUS,
TEOPETHYECKOTO u
AKCTIEPUMEHTATBHOTO
UCCIIeIOBaHUS npH
pereHuH
poheCcCHOHATBHBIX
3amay - (b1.5.23-H.1)

2. Tloka3aTeiu, KPpUTEPHUHU H IIKAJIA OLleHUBAHNUS CPOPMUPOBAHHOCTH KOMIETEHIUH

[Toka Kputepun u mkana orieHUBaHUs pe3yJIbTaTOB OOYYEHUS 110 AUCIUILTIHHE
3arenu . . . .
Henocrarounslii JlocTatouHbIit Cpennuii ypoBeHb | BbICOKHIA ypOBEHB
OIICHUBAHUS
(3YH) YPOBCHB YPOBEHB
b1.b.23.-3.1 | OGyuaromuiicst HE OO0yuaromuiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIC ci1abo 3HaeT HE3HAYNTEIIbHBIMU TpeOyeMoii
XUMUYECKHE OCHOBHBIE OIMOKaMHU U CTETICHBIO TIOJTHOTHI
3aKOHBI, SIBJICHUS XUMUYECKHE OTJICJIbHBIMU Y TOYHOCTH 3HAET
Y TIPOIIECCHI, HA | 3aKOHBI, SBJICHUA U | TIpoOerIaMu 3HaeT OCHOBHBIC
KOTOPBIX IPOIIECChI, HA OCHOBHBIE XAMUYECKUE
OCHOBAHBI KOTOPBIX OCHOBaHbI XUMUYECKHE 3aKOHBI, SIBJICHUS U
TPUHIUTIBL TIPUHITUTIBL 3aKOHBI, SIBJICHUS U MPOIIECChI, Ha
JeUCTBUS JeUCTBUSI 0OBEKTOB IPOIIECChI, HAa KOTOPBIX OCHOBAHBI
00BEKTOB po(eCCUOHATLHON | KOTOPBIX OCHOBaHBI MIPUHITUTIBL
npodeccHoHabH NS TeTbHOCTH U TIPUHITUTIBL JecTBUSI 00BEKTOB
O JIeATeTbHOCTH KOTOpPbIE JeUCTBUSL OOBEKTOB | TPOPECCHOHATBHOMN
U KOTOpBIE UCTIOJB3YIOTCS Ul | TpogecCuOHaIbHON JeSITeIbHOCTH U
UCTIOJIb3YIOTCS pelLeHus NeSITebHOCTH U KOTOpBbIE
JUISL peLIeHus npo¢eccuOHaAIbHBIX KOTOpBbIE UCTOJIb3YIOTCS JUIS
npodeccuoHalbH 3aj1a4 UCTIOJIb3YIOTCS JUIS pelieHus
BIX 33724 pelieHus po¢eCcCHOHATIBHBIX
npo¢ecCHOHATBHBIX 3a/a4
3aa4
b1.5.23.-V.1 | OOyuaromuiics e | OOyvarouuiics Obyuarommiics OOyuatomuiics
yMeeT ciabo ymeer yMeeT yMeeT
HCIOJIBb30BAaTh UCIIOJIb30BATh UCIOJIb30BATh UCII0JIL30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
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XUMHYECKUE XUMHYECKUE XUMHYECKUE XUMHYECKUE
3aKOHBI U 3aKOHBI ¥ TIOHSATUS | 3aKOHBI ¥ MOHSATHS | 3aKOHBI U MOHSITHS
TIOHATHS JIJIst JUTSL PEIICHUS JUTSL PEIICHHUS JUTSL PEIICHHUST
pelieHus npo(eCCHOHATBHBIX | TPO(PECCUOHATBHBIX | TPO(PECCHOHATBHBIX
npodeccuoHaIbH 3a1a4 3aja4 C 3amad
BIX 3aJ1a4 HE3HAYUTEIbHBIMH
3aTpyTHCHUSIMU
b1.b.23.-H.1 | O0yuaromuiics ve OO6yuaromuiics OO0yuaromuiics ¢ OO6yuaromuiics
BJIa/I€ET cinabo BiajgeeT HEOOJIbIINMHU CBOOOJTHO BiIajieeT
HaBBIKaMU HaBBIKaMU 3aTpyTHCHUSIMU HaBBIKaMU
PUMCHCHHUS PUMCHCHHUS BJIQ/ICET HABBIKAMU MIPUMCHCHHS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO IPUMEHEHHS COOTBETCTBYIOIIETO
0 ¢u3uKO-MaTeMaTHd | COOTBETCTBYIOIIETO | (PH3MKO-MaTeMaTH
(¢u3MKO-MaTeMaTH | €CKOro ammapara, | (U3WKO-MaTeMaTHd | €CKOTO ammapara,
94EeCKOTO METOJIOB aHaJlM3a U | €CKOTo ammapara, | METOIOB aHaju3a U
armmapara, MOJICITUPOBAHMS, METOJIOB aHAITN3a MOJICITUPOBAHUS,
METOJIOB aHAJIM3a | TEOPETHUYECKOTO U MOJICITUPOBAHMUS, TEOPETHYECKOTO U
u OKCTIEPUMEHTAIBHO | TEOPETUYECKOTO U | AKCHEPUMEHTATHHO
MO/ICITUPOBAHMUS, T'O UCCII/IOBAHMS | DKCIEPUMEHTAIBHO | TO UCCIIETOBAHMS
TEOPETUYECKOTO H MIPH PEIICHUN T'0 UCCIICTOBAHUS IIPH PEIICHAN
AKCTIEPUMEHTAIBH | TIPOPECCHOHATHHBIX MIPH PEIICHUN npodeccrnoHaTbHBIX
OT0 HCCIIEIOBAHUS 3ama4 po(heCCHOHATEHBIX 3amad
TP PEIICHUH 3amad
npodeccuoHaIbH
BIX 33124

3. TunoBble KOHTPOJIbHBbIE 3aJaHUS U (WJIH) HHbIE MATEPHUAJIbI, HEO0OX0AMMBbIe ISl
OLEHKHU 3HAHUI, YMEHNH U HABBIKOB M (WJIN) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOIIUX ITaNbl
¢dopmupoBanus komnereHuuii B npouecce ocsoenuss OINOIT
TunoBble KOHTPOJIBHBIE 33/1aHUSA U MaTepHUalbl, HEOOXOAUMBIE ISl OLICHKH 3HAHUN, YMEHHUH U

HABBIKOB, XapaKTepU3YIOUIUX 0a30BbIi 3Tanm (HOpMHUpPOBAHUS KOMIIETEHIIMH B IPOLIECCE OCBOCHUS
OIIOII, conepxarcst B yaeOHO-METOAMYECKUX pa3pabOTKax, MPUBEACHHBIX HIKE.

Xumus. Kiacchl HeOpraHW4YeCcKUX COSIUHEHUN [DIIEKTPOHHBIN pecypc| : MeTon. mocobue /
coct.: A. B. Xoxios, H. M. IlarpakoBa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 21 c. : wi., Tabn. —
0,3 MB .— Pexxum poctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxisoB, A. B. Xumus. Xumuueckass KUHETHUKAa M XMMHUUYECKOE PaBHOBECHUE [DIEKTPOHHBIN
pecypc] : yuebHoe nocobue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— YensOunck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexum poctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxmoB, A. B. Xumus [OnexTponHslii pecypc] : ydebHoe nocobue / A. B. Xoxios, H. M.
[TatpakoBa ; UI'AA .— Yensabunck: UI'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. Xummusa. Xumudeckas TepMOJAWHAMUKa [DIEKTpOHHBIA pecypc] : ydeOGHoe
nocobue / A. B. Xoxmnos, H. M. IlarpakoBa ; UT'AA .— Yensounck: UT'AA, 2015 .— 30 c. : Tabn. —
bubnuorp.: ¢. 29 — 0,3 MB .— Pexum noctyna http://192.168.0.1:8080/localdocs/himi/4.pdf.

Xumus. I'maponus [DnekTpoHHBIH pecype] : MeTos. mocodue / coct.: A. B. Xoxmos, H. M.
[TatpakoBa ; UT'AA .— UYenabunck: UI'AA, 2015 .— 24 c. : tabn. — C npuin. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.
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OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEaKUUU [DJIEKTPOHHBIM pecypc] : METOIUYEecKoe
mocobue / coct.: A. B. Xoxmos, H. M. Ilatpakosa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 36 c. :
tabn. — C npuwr. — bubmuorp.: c. 30 (4 mHazB.) .— 04 MB .— Pexum pocryma
http://192.168.0.1:8080/localdocs/himi/7.pdf.

4. MeTonnueckue MaTepuaJibl, ONpee/siionie npoue1ypbl OleHUBAHUA 3HAHMIA,
YMEHH, HABBIKOB U (MJIM) ONbITA AeTEJbHOCTH, XaPAKTEPHU3YIOLIMX 3Tan(bl)
(opMupoBaHua KOMIIETEHIUI
B panmHOM paznene MeTOAMYECKHE MaTepHalbl, OIPEACIAIOIIME IPOLEIYphl OLICHUBAHMS
3HAaHUH, yMEHHH, HaBBIKOB, XapaKTEPU3YIOIIUX 0a30BbIi dTam (HOPMHUPOBAHUS KOMIIETECHIUN 10
JUCLHUIIINHE «XHUMU», IPUBEICHBI IPUMEHUTENBHO K KaXIOMY M3 HCIOJb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTalii 00y4aronuxcs.

4.1. OnleHOYHBIE CPECTBA /I MPOBEeHHS TEKYIEro KOHTPOJIsl yCIeBaeMOCTH
4.1.1. Otuer no 1aboparopHOt padboTe

OtyeTt no nabopaTopHOU pabOTEe UCIIOIB3YETCS TSI OIIEHKH Ka4eCTBA OCBOSHHS OOYJarOIIUMCs
OCHOBHOM TPOQeCCHOHATILHON 00pa30BaTebHON MPOTpaMMBI MO OTIACIbHBIM TE€MaM JUCIUIUIAHEI.
Conepxxanne u popma oTdeTa 1Mo Jadb0paTOpHEIM paboTaM MPUBOAUTCS B METOJIMYECKUX YKA3aHUAX K
naboparopasiM padotam (m. 3 POC). CoxmepxkaHue oTueTa M KPUTEPUH OICHKHA oTyeTa (Taldr.)
JOBOJIATCS JIO CBEJCHUS OOydYaromuxcs B Havaje 3aHATHH. OTYET OIEHUBAETCS IO YCMOTPEHHIO
MIPETOIaBaTeNISl OICHKOW «OTIHYHOY», «XOPOIIOY», «YIOBJICTBOPUTEIIEHOY, «HEYIOBICTBOPUTEIIHHOY
WU OIIEHKOM «3a4TeHO», «HE 3a4TeHOo». OIeHKa «3auyTeHO0» CTaBUTCS oOydaronuMmcs, ypoBernb 3YH
KOTOPBIX COOTBETCTBYCT KPUTCPHUAM, YCTAHOBJICHHBIM [JISA IMOJIOKUTCIIBHBIX OLICHOK (((OTJ'II/I‘IHO»,
«XOPOILIOY», «yTOBIETBOPUTENLHO»). OleHKa 00bsABIsSETCS 00yUaloeMycs HETIOCPEICTBEHHO TOcie
C/1ayM OTYeTa.

Il kana Kpurepun oueHuBanus

- U3JI0’KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cB0OOJHOE BJIaJICHUE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTh U 000CHOBATh CBOU CYXKJICHUSI IIPH OTBETE

OneHka 5
Ha KOHTPOJIbHBIE BOIIPOCHI;
(oTIIMYHO)
- YMEHHE ONUCHIBATh XUMUYECKUE 3aKOHBI, IBJICHUS U MPOLIECCHI;
- YMEHHE MTPOBOJIUTH U OIICHUBATH PE3YIbTaThl U3MEPEHUII;
- CIIOCOOHOCTD pellaTh 3aJauu.
- U3JI0KEHHE MaTepuaia JJOTHYHO, TPaMOTHO;
- cBOOOJHOE BIIAJICHUE TEPMUHOJIOTHUEH;
Onetia 4 - OCO3HAHHO€ MPHUMEHEHHE TEOPETHYECKUX 3HAHWM ISl OMUCaHUs
XMMHYECKHX 3aKOHOB, SIBIGHHH ¥  TIPOIECCOB,  PELICHHS
(xoporo)

KOHKPCTHBIX 3aa4, IMIPOBCACHUA U OLCHUBAHHUA PC3YJIIbTATOB
HSMGPGHHﬁ, HO COICPIKAHUC U (bopMa OTBC€Ta MMCKOT OTACJIBHBIC
HCTOYHOCTH.

- U3JI0KEHHME MaTepHaja HeMoJHO, HEMOCIIe10BaTeIbHO,

- HETOYHOCTH B OIpEJeNICHUH MOHITUH, B IPUMEHEHUH 3HAHUN IS

ONMCAHUSI XUMUYECKHUX 3aKOHOB, SIBICHUM M MPOLECCOB, PEHICHUs
Onenka 3 KOHKPETHBIX 3a/a4, IPOBEACHUS U OLEHUBAHUS pe3yIbTaTOB

(YIOBIETBOPUTENBHO) | U3MEPEHUH,

- 3aTpy/IHEHHs] B 000CHOBAaHUM CBOMX CY)KJICHMIA;

- oOHapyXHBaeTcs HeJIOCTaTOYHO  IJIyOOKOe  MOHHMaHHe

U3YyYEHHOT'O MaTepHaa.

- OTCYTCTBUC HCO6XO,Z[I/IMLIX TCOPCTUICCKUX 3HaHHI>i; JOIMYIICHBI
OIIMOKH B ONpCACIICHUN IOHATUM W ONMCAHUM XHUMHYECKHX
3aKOHOB, SIBIICHUM U MMpOHCCCOB, NCKAXXCH NX CMBIC]I, HC PCHICHBLI

Onenka 2
(HEeyIOBJIETBOPUTEIHHO)
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3a/1a4M, He TIPABIIILHO OIEHUBAIOTCS PE3YJIBTAThl H3MEPCHHIA,
- HE3HAaHHE OCHOBHOIO Marepuala Y4eOHOW mporpammel,
JIOTTYCKAIOTCS TPYObIe OMIMOKH B M3JI0KCHHH.

IIkana Kpurtepuu oneHnBanus

- U3JI0)KCHHE MaTepHala JIOTUIHO, TPaMOTHO;
- cBOOO/IHOE BIIa/ICHUE TEPMUHOJIOTHEH;
- YMCHHE BBICKAa3bIBaTh M OOOCHOBATH CBOM CYXKJCHHUS NPU OTBETC Ha
KOHTPOJIbHBIE BOIIPOCH;

Onenka - YMCHHE OMUCHIBATH XUMHUYECKUE 3aKOHBI, SIBJICHHS U TIPOIECCHI,
«324TEHOY - YMEHHE IMPOBOJIUTE U OIICHUBATH PE3YJIbTAThl U3MEPEHUI;
- CHOCOOHOCTh peIllaTh HWHXEHEPHBIC 3aMadd (JOIMYCKAeTCs HaIHYue
MaJI03HAYUTEIBHBIX OIMIMOOK WM HEIOCTATOYHO IIOJIHOE PACKPBITHE
COJIep’KaHMEe BOIPOCA HITH MOTPEITHOCTh HENMPUHITMITHAIBHOTO XapakTepa
B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUUECKUX 3HAHUH; JOMYIIEHbI OIINOKU

B OIpENEIeHUH MOHATUN U ONHCAHUU XMMMUYECKHUX 3aKOHOB, SIBJICHUU U
OneHka «He MIPOLIECCOB, HMCKAXEH HMX CMBICI, HE pEIICHbl 3aJlaud, HEe TMpPaBUIbHO

3aYTEHO» OIICHUBAIOTCSI pe3yJbTaThl U3MEPEHUN;

- HE3HaHHE OCHOBHOIO MaTepHajia yueOHOW MpOrpaMMbl, JOMYCKAIOTCS

rpyOble OIMOKH B U3JI0KEHUH.

4.2. IIpouenypsbl M OLIEHOYHBbIE CPECTBA JJIsl IPOBEACHUS MPOMEKYTOYHOM aTTEeCTAMHU
4.2.1. Ok3ameH

DOK3aMeH sABsIeTCS (GOpMON OLEHKHM KadyecTBa OCBOCHUS OOYYArOIIMMCS OCHOBHOM
npodecCHoHANBHOW 00pa30BaTEILHON TPOrpaMMBbl IO pasjaeiamM JUCHUIUIMHBL. [lo pesynbraram
9K3aMeHa 00Y4JaroleMyCsl BBICTABIISETCS OLIEHKA «OTIIMYHOY», «XOPOLIOY», «yIOBIETBOPUTEIHHOY HIIN
«HEYIOBJIETBOPUTEIBLHO.

OK3aMe€H MO JIUCHUILIMHE NPOBOJUTCA B COOTBETCTBUHM C PACHUCAHHEM HPOMEKYTOUHOU
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCSI BPEMs €r0 IPOBENCHUS, HOMEP ayJUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAIlMK. Y TBEPKIACHHOE paclycaHue pa3MellaeTcs Ha HHPOPMAIMOHHBIX CTEH/AX, a TAaKXKe Ha
ohUIIHATILHOM CaiiTe YHUBEPCUTETA.

YpoBenb TpeOOBaHMN [JIs1 MPOMEKYTOYHOM aTTecTallud OOYy4aroIIMXCS YCTaHABIIMBAETCS
paboyeii mporpaMMoil AUCUHUILIMHBI U TIOBOJUTCS 10 CBEICHUS 00yUYaIOLIUXCs B Hayalle CEMECTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C paspelieHus 3aBenyomniero kapeapoi
Ha JK3aMEHE MOXKET MPHUCYTCTBOBATH MperojaBaTeib KadeApbl, MPUBICYEHHBIA i1 MOMOIIM B
npueMe -5K3amMeHa. B ciywyae OTCyTCTBUS BeOyLIEro MpernojaBaTels 3K3aMeH MNPUHUMAETCS
MpernojaBaTesieM, Ha3HAYeHHBIM pacopsHKEHHEM 3aBeAyIOIero Kadeapoil.

[IpucyrcTBHe Ha 5K3aMeHEe IpernojaBareneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOILIETO
pacrnopshKeHHs peKTopa, IPOPEeKTopa 1o yueOHo# paboTe miu AekaHa GpakyiabTeTa He JOMYCKaeTCs.

OOyuaromuecs MpHu SIBKE Ha SK3aMEH O0S3aHbI UMETh MpU cede 3aUeTHYIO KHUXKKY, KOTOPYIO
OHU NPEIBABIISIOT 3K3aMEHATOPY.

Jns mpoBeneHuss 3K3aMeHa BEAYIIMM MpenojaBaTellb HAaKaHyHE IIOJy4aeT B JIEKaHATe
3a4€THO-7K3aMEHALMOHHYIO BEJOMOCTb, KOTOpas BO3BpallaeTcss B [JEKaHAT IOCJIE OKOHYAHMS
MEpONPUATHS B JI€Hb IPOBEICHUS SK3aMEHa UM YTPOM CIIEYIOIIETO JAHS.

DK3aMeHbl TPOBOJATCS MO OuileTaM B YCTHOM WM MHCbMEHHOM BHJE, JUOO B BHJE
TECTUPOBaHUA. DK3aMEHAIMOHHBIE OMJIETHI COCTABIISIOTCS M0 YCTaHOBJICHHON (JOpMe B COOTBETCTBUU
C YTBEpXKJIEHHBIMH Kadeapoil SK3aMEHAIMOHHBIMH BOIMPOCAMU U YTBEPXKIAIOTCS 3aBEIYIOIINM
kadenpoii exeroano. B dunere coaepkuTcs 2 TEOPETUIECKUX BOMIPOCa U 3a/1a4a.

DK3aMeHaTOpy MPEIOCTaBIIACTCS MPaBO 3a/1aBaTh BOMPOCHI CBEPX OmIieTa, a TakkKe MOMHMO
TEOPETUUYECKUX BOIPOCOB JIaBaTh JUISl PELICHUS 3a/Jauyd U TIPUMEPHI, HE BBIXOJSIIME 32 PAMKH
MPOMIEHHOr0 MaTepurasa o u3y4yaeMoi AUCIUIUIMHE.
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3HaHMsI, YMEHUS U HABBIKM OOYYarOIIMXCSl OIPENEISIIOTCS OLEHKAMHU «OTJIMYHOY», «XOPOIIO»,
«YZOBIIETBOPUTEIBHOY, «HEYJIOBJIIETBOPUTEIHHOY, KOTOpBIE BBICTaBJIAIOTCS B
3a4eTHO-3K3aMEHAIIOHHYIO BE€IOMOCTh M B 3a4ETHYIO KHHKKY 00yUaromerocs B A€Hb IK3aMEHa.

[Ipn mpoBeneHuMM YCTHOTO SK3aME€HAa B ayAUTOPUM HE JOJDKHO HAXOJIUThCSA 0oJiee BOCBMHU
00y4aromuxcsi Ha OJJHOTO MIPENoJaBaTes.

[Ipu mpoBeneHNH YCTHOTO 3K3aMEHa OOydYalomMiiCs BBIOMPACT AK3aMEHALIMOHHBIA OWJIET B
CIIyJaifHOM TIOPSIZIKE, 3aT€M Ha3bIBaeT (PaMUIIMIO, UMsI, OTYECTBO  HOMEP SK3aMEHAI[MOHHOTO OnIera.

Bo Bpems »sk3ameHa oOydaroliumecs MOTYT II0JIb30BAaThbCA C paspelleHus HK3aMeHaTopa
[POrpaMMOi JMCUMILIMHBIL, CIPABOYHOM M HOPMATHUBHOM JIMTEpAaTypoil, APYrMMH NOCOOMAMHU U
TEXHUYECKUMU CPEJICTBAMHU.

Bpemst moaroToBkM OTBETa MpHU CAadye dK3aMeHa B YCTHOHM (hopMe JODKHO COCTaBISITH HE
MeHee 40 MUHYT (IO JKeJTaHWI0 00Yy4Jarollerocsi OTBET MOXKET ObITh AJOCPOUYHBIM). Bpems oTBera — He
6osee 15 MUHYT.

OOyuaromuiics, UCTIBITHIBAIOIINN 3aTPyIHEHUS NPU MOJATOTOBKE K OTBETY IO BEIOPAHHOMY UM
OuneTy, UMEeT MpaBO Ha BBHIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOJJICHHUEM BPEMEHH Ha
noArotoBKy. [Ipu OKOHUYaTENbHOM OLIEHMBAHUU OTBETA OLIEHKA CHM)KAaeTCs Ha oAuH Oami. Brimaua
TPETbEro OUJIeTa HE pa3peniaeTcs.

Ecnu oOywarommiicss sSBWJICA Ha DK3aMEH, W, B3SB OWJIET, OTKa3aJiCcs OT MPOXOXKICHUS
aTTecTallid B CBSI3U C HEMOJTrOTOBJIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTaBJISIETCS OICHKA
«HEYJOBJIETBOPUTEIBHO.

Hapymienne nUCHMIUIMHBI, CHUCBIBAHHME, HCIOJIb30BaHHE OOYUYAIOUIUMUCS HEpa3pelIeHHbIX
MEYaTHBIX M PYKOMHUCHBIX MaTepHalioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHOW U KOMIIBIOTEPHON TEXHUKHU
BO BpeMs AaTTECTallMOHHBIX MCIBITAaHUHN 3ampemieHo. B ciyuae HapymeHust 3Toro TpeOoBaHUs
IpernojaBatellb 00s3aH YOAIUTh OOY4YarolIerocss M3 ayIuTOPHUM M IMPOCTABUTH €My B BEJOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIBHO.

BeicTaBieHHE OLICHOK, IIOJIy4EHHBIX IIPH IIOABEICHUU PE3YJIBTaTOB IPOMEXKYTOYHOU
aTTecTallud, B 3a4CTHO-DK3aMCHALMOHHYI0 BEIOMOCTh M 3a4E€THYK) KHIDKKY IPOBOJUTCS B
IPUCYTCTBUM caMoro oOyuwaromierocs. llpenojgaBarenn HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTb M TOYHOCTb BHECEHHs 3alMCEed O PE3yiIbTaTax IPOMEKYTOYHON aTTECTALUH B
3a4€THO-K3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHBIE KHUKKH.

HesBka Ha 5K3aMEH OTMEYaecTCs B 3a4E€THO-3K3aMEHAIIMOHHOW BEJOMOCTH CJIOBAMHU «HE
SABUIICS.

Jns  oOydaromuxcsi, KOTOpbIe HE CMOIVIM CIaTh SK3aMEH B YCTaHOBJICHHBIE CpPOKH,
YHUBEpPCUTET yCTaHABIUBAET NEPUOJ JUKBUIALUUH 3300JDKEHHOCTH. B 3TOT nmepuoa mpenoaasareny,
IIPUHUMABIINE 5K3aMEH, JOJDKHBl YCTAaHOBUTh HE MEHee 2-X JHel, korja oHuW OyIyT NPUHUMATh
3a0JDKeHHOCTH. MHpopMmanus o JIMKBUJIALMM 33J0/DKEHHOCTH OTMEYaeTcsl B HK3aMEHAllMOHHOM
JIUCTE.

OOyuaromuMcs, MOKa3aBIIUM OTJIMYHbIE U XOPOILIME 3HAHUS B TEUEHHE CeMecTpa B XOJie
IIOCTOSIHHOTO TEKYIEro KOHTPOJI YCIIEBA€MOCTH, MOXET OBITh IPOCTaBJIEHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 caauu 3k3aMeHa. OlieHKa BBICTABIIAETCS B HK3aMEHALIMOHHBIN JIMCT WK B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WMHBanuapl U o1La ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHM 310POBbs, MOTYT CIaBaTh K3aMEHBI B
ME)XXCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE HHANBUYaIbHBIM Y4eOHBIM I1aHOM. VIHBanu b1 1
JUIAa ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbsI, UMEIOUINE HAPYIIEHHUs] ONOPHO-IABUIaTEIbHOIO
anmapara, JIOTTYCKaIOTCS Ha aTTeCTalllOHHbIE UCIIBITAHUS B COTIPOBOXACHUU
ACCHCTEHTOB-COIPOBOKAAIOIINX.

[Ipouenypa mnpoBeneHHS MPOMEKYTOUHOM aTTecTalMy I OCOOBIX CIIydaeB H3JI0KEHA B
«ITono>xeHnu 0 TEKyIeM KOHTPOJIE YCIIEBAeMOCTH U MPOMEXYTOYHON aTTecTalui 00yJaromuxcs mno
OIIOII 6akanaBpuata, cnennanurera u mMaructpatyps» ®I'bOY BO HOxHo-Ypansckuii [AY (2016
r.).

Ikana u KpUTCPUU OLICHUBAHUS OTBCTA 06yqa101uerocsi IpCACTaBJICHBI B Ta6J'II/II_[e
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Ikana Kpurtepun onennBanus

BCECTOPOHHEE, CHUCTEMAaTHYECKOE M TIJIyOOKOe 3HaHHE
Ouenka 5 IIPOrPaMMHOTO Marepuana, YCBOEHUE OCHOBHOM 51
(0oTAM4HO) JOTIOJIHATEIIbHON JIUTEPATYpPhl, PEKOMEHIOBAHHOM IIPOIPaMMOMU
JUCHUIIIMHBIL, IPABHJIBHOE PEIICHUE 3a/1a4U.

IIOJIJHO€ 3HAHHWE IPOrPAMMHOTIO MaTepHaja, YCBOCHHE
Onenka 4 OCHOBHOH ~ JIUTEpaTypbl, PEKOMEHJIOBAaHHOW B IpoTrpamme,
(xopomo) HAJIMYME MaJIO3HAYMTEIBHBIX OMIMOOK B PEIICHUH 3a7adyd, WIIH
HEJJOCTaTOYHO TOJIHOE PACKPBITHE COJIEPIKaHNe BOIPOCa.

3HAHME€ OCHOBHOIO  IPOIPaMMHOrO0  MaTepuaia B

Orenka 3
MUHUMAJTBHOM 00BbE€Me, TIOTPENTHOCTH HENPHHIMITHATHEHOTO
(YTOBIETBOPUTEIIHHO)
XapaKTepa B OTBETE Ha dK3aMEHE ¥ B PEIICHUH 3a1a4u.
npoOeibl B 3HAHUAX  OCHOBHOTO  MPOTPaMMHOTO
Orenka 2 p porp

Marcpuaia, IpUHIUIINAJIbHBIC OLINOKHU Ipy OTBETC HA BOIIPOCHI U

(HEeYAOBIETBOPUTEIBHO)
B PEUICHUU 33/Ia9H.

Bonpocsl k 3auery
1. OcHOBHEIE 3aKOHEI XUMHUH.

2.  DKBHBAJIEHT AJIEMEHTOB. 3aKOH YKBUBAJICHTOB.
3.  DOKBUBAJICHTHI MPOCTHIX U CJIOKHBIX BEIIECTB.
4. CoBpeMeHHas TeOpHUsl CTPOCHHUSI aTOMa.
5. Tlopsamok cocTaBiaeHHs AEKTPOHHBIX hopmyi. [Ipumepsr.
6. PacnpezneneHue 31€KTPOHOB MO SHEPIETUUECKUM STYCHKAM.
7. DOHeprusi MOHM3ALMU U DIIEKTPOOTPHUIATEIBLHOCTh. M3MEHEHHEe HX B MEPHOIUYECKOMN
cucteme /1. . Menpaeineena.
8. CKOpOCTh XMMHUYECKUX PEAKIUNA. 3aKOH JEHCTBYIOIIUX MacC.
9. 3aBUCUMOCTb CKOPOCTH PEAKLIMH OT TEMIEPATYypHI.
10. Xumuueckoe paBHoBecue. Koncranra paBuosecus. [Ipunuun Jle—Illarenbe.
11. 1-3akoH TepMoauHaAMUKU. DHTaNbNUA. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca.
12. 2—3akoH TepmoanHamMuku. DHeprus [ mo60ca. Hanpapienrne npoTekaHusl MPOIECCOB.
13. XapaktepucTrka noJIIpHON U HEMOJIIPHOM KOBAJIECHTHOM CBsi3H. [IpuBecTH mpumepsl.
14. JlonopHo-akuenTopHas cBs3b. [I[pumepsbl.
15. Bogopoanas cBsizb. [Ipumepsl.
16. Monnas cBs3b. [Ipumepsl.
17. CrtiocoObl BeIpa)KEHUSI KOHIICHTPAIIUHU PAaCTBOPOB.
18. PactBops! HeanekTponuToB. Juddysus. Ocmoc. 3akon Bant-T'odda.
19. JlaBnenue napa Hax pactBopamu. 3akoH Payns (1).
20. 3MeHeHue TeMiepaTypbl KUTIEHUS U 3aMep3aHus pacTBOPOB. 3akoH Payns (2).
21. PactBopsI 371eKTpouToB. M30TOHNYEeCKHT KO (DUITUEHT.
22. Teopust >NEKTPOTUTHUECKON TUCCOITUALUY.
23. CtyneHyaTas AUCCOLMAIUS KUCIOT, OCHOBAaHUM U COJIEH.
24. Crenenp auccounanu. GakTopsl, BIUSIONINE HA CTETIEHb JUCCOLUALINH.
25. NonHoe npousseaenue Boabl. PH cpenbl. MaaukaTopsl.
26. BozMoskHbIE ClTydau THpoansa coueil. [Ipumepsr.
27. OKUCANTENBHO-BOCCTAHOBUTEbHBIE peakinu. [IpumMepsl.
28. AM(poTepHOCTB.
29. OKuCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB U MX MoJIokeHue B cucreme /.M.
MenneneeBa. OCHOBHBIE OKUCIUTENN U BOCCTAHOBUTENH.
30. DnekTpoaHbIi noTeHuran. BoaopoaHbIi 351eKTpoI.
31. HopmanbHble 31€KTpOIHbIE NOTEHIHANBI. Psii HanpsKeHui MEeTasioB.
32. lNanbBanuveckuit anemeHt. [Ipumepsl.
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33. TomIuBHBIE PJIEMEHTHI.

34. O]1C ranpBanuueckoro snementa. @opmyna Hephcera.

35. DneKTpon3 pacTBOPOB U paciuiaBoB. 3akoH Dapajes.

36. Ilpomecchl, MpOTEKAIONIUE TMPHU IJICKTPOIM3E C pacTBOpUMBIM aHoaoM. OOmactu
IIPUMEHEHHUSI AEKTPOIIN3A.

37. AkkymynsTopsl. TUIIBI aKKyMYJISTOPOB.

38. Ilpoueccsl, NpoTeKaroIIKe IPH Pa3psSAKe U 3apsIKe CBUHLOBOTO aKKyMYJIATOpA.

39. O01ue XuMUYEeCKHE CBOKMCTBA METAJIJIOB.

40. B3aumoieiicTBie METAJUIOB C KUCIOTaMH.

41. AzotHas kuciota. OCOOEHHOCTH B3aUMOJICHCTBHS C METaNIaMU.

42. Metoapl MOJy4yeHUS] METAIUIOB W3 pyA. [Ipumepsl COBpeMEHHBIX CHOCOOOB MOJTy4YEHUS
METaJJIOB.

43. KommuiekcHble coequHenust. [Ipumepsl. BHenHss 1 BHyTpeHHss chepbl.
KommnekcoobpazoBarens. 3apsaa KoMIuieKcHOTo HoHa. KoopanHanmonHoe uncio. JIuranasl.

44. Tlomumepsl. @PU3MKO - MEXaHMYECKHME CBOMCTBA NOJUMEPOB. TpH COCTOAHHUSA:
CTEKJI000pa3HOE, BHICOKOAIACTUYHOE, BA3KO—TEKYUEe.

45. Tlomumepsl. [Ipuponnsie U cuHTeTHYECKUE MoauMepbl. CoctaB moauMepoB. 3BeHo. Llemns.
Crenens nonumepusanuu. [Ipumeps.

46. Ilmactmaccel. CocTaB, OJIyd€HHE, CBOKCTBA U TpUMEHEHHeE. [Ipumepsl.

47. Tlomumepsl. CriocoObl TTOTydeHHsI TIOJIMMEPOB.

48. Buas! kayaykoB. [Ipumepsl, CBOICTBA, IPUMEHEHHE.

49. IlommaytriieH. [lonuxnopeunani. [losryaenue, CBOMCTBa M IPUMEHEHUE.

50. IHomurerpadropatusnien. [loyduenue, cBOMCTBa M MPUMEHEHHE.

51. CuHTeTHUeCcKHE BOJIOKHA, Kilaccu(UKaIs, 00IIue CBOMCTBA, MOTYICHHE, IPUMEHEHHE.

52. Koppo3us MmetaiminoB. MexaHnu3M KOpPpPO3HOHHBIX IponieccoB. [Ipumepsnl.

53. AtmocdepHast Koppo3usi.

54. MeTo/ibl 3alIUThI METAJIOB OT KOPPO3HH.

55. Koppo3noHHbIE MPOLIECCHI, MPOTEKAIOIINUE MPU HAPYIIEHUH METATUIMYECKUX MTOKPBITHA.

4.2.2. KonTpoabHas pabora

3amaHus Ui KOHTPOJBHOW paboThl, oOmpeieseHHe BapuaHTa BBIMOJIHEHHS 3aJaHUN
MIpeICTaBICHbl METOIMYECKOM MTOCOOHH:

Xoxios, A. B. Xumus [DnekrpoHHbIii pecype| : yaebHoe mocoome / A. B. Xoxinos, H. M.
[TarpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .— 131 c. : Tabn. — C npuin. — 0,9 MB .— Pexum
nocrymna http://192.168.0.1:8080/localdocs/himi/3.pdf.
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JUCT PETUCTPAIIMA U3MEHEHU

Howmepa muctoB (pa3nenos) Hata
Howmep o . N Pactmgpos-
Y3M. | 3MEHEHHDI | HOBBIX | aHHY-IHDOB CHOBAaHHE I BHECEHUS N3MEHEHNH oymmek | o HoTHCH Jata BBEICHUS
X aHHBIX A3MEHEHUS
1 m. 5-10 PIT/T - . 5-10 PITJ1| Axtyanu3aius y4eOHO-METOIUIECKOTO 00eCTIeueHUs X Ko3smos A.H. [01.04.2018(01.04.2018
. 3 ®OC 1. 3 ®OC
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