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Pabouas mporpaMMa JUCHUIUIMHBI « XUMHUA» pa3paboTaHa B COOTBETCTBUM C TPEOOBAHUAMHU
denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa BHICIIET0 0Opa30BaHUs, YTBEp-
XJAEHHOTO NpuKa3zoM MuHucrtepcra oopasoBanus u Hayku Poccuiickoit @enepauuu 20.10.2015 r.
Ne 1172. IlporpamMmMa npeaHa3HadeHa JJis NOATOTOBKU OakanaBpa nmo HampasieHuto 35.03.06 Ar-
pouH:KkeHepus, Nnpo¢uib - TexHuyeckne cucTeMbl B arpodu3Hece.

Hacrosimas paGoyast mporpaMmma JAUCHUIUIMHBI COCTaBJIeHa B paMKax OCHOBHOM IpodgeccHo-
HaibHOU oOpazoBaTenbHON nporpammel (OIIOII) u yuuTeiBaeT ocoOeHHOCTH 00y4YEeHUs NpPU WHK-
JFO3UBHOM 00Pa30BaHUM JIUI] C OFPAaHMYEHHBIMU BO3MOKHOCTSAMU 310poBbs (OB3) 1 uHBanuaos.

CocraBuTenu — KaHIuAaT TCXHUYCCKUX HAYK, JOLICHT XoxinoB A.B.

PabGouas nporpamma JUCHUIITIMHBL O6CY)K,[[CH8. Ha 3aCCJaHNH Ka(l)e)lpbl «MaTeMaTH4eCKHE U €CTECTBEH-
HOHAY4YHBIC TUCHUIIJIUNHBD>

«3» mapta 2017 r. (mporokos Ne 8).
3aB. kadeapoit «MaremaTnuecKkue u

€CTeCTBEHHOHAYYHbIE TUCLUIUIMHBDY, 'Ci; Y- E.M. Bacapsirnna
/
JOKTOp TEXHUYECKHUX HayK, Ipodeccop

Pabouas nmporpamMma AUCHUIUIMHBI 0100peHa METOAUYECKON KOMUCCHEH (haKyIbTeTa 3a0YHO-
ro 00y4YeHus

«6» mapra 2017 r. (mpoTokom Ne8 ).
I[Mpencenarens METOHUYECKON KOMUCCHU

(1)8.KYJ'ILTCT8. 3a049YHOI'0 O6y‘leHI/I$I, KaHauaaT
TCXHUYCCKHUX HAYK, JOLUCHT

A H. Koznos

E.J1. JleGeneBa
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o0yyaromuxcs Mo JUCUUIUINHE

@®oH/1 OLIEHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOYHON aTTEeCTalluu
o0yyaromuxcs Mo JUCUUIUINHE

OcHOBHasl U AONOJHHUTENNbHAS yueOHas TuTepaTypa, HeoOXoaumast Juis
OCBOCHMSI JUCLIUILIMHBI

Pecypcol nH(pOpMamoHHO-TeIEeKOMMYHUKAIIMOHHOH ceTu « THTepHEeT»,
HE0OXOIUMBIE /1151 OCBOEHUS TUCIIUITIIMHbI

Metoandeckue ykazaHus i 00y4YaromuXcst 0 OCBOSHHUIO TUCIIUILTHHEI

WNHdpopManroHHbIe TEXHOJIOTUH, UCTIOIb3YEMBbIE IIPU OCYIIECTBICHUN
00pa30BaTeNIbHOTO MpOIiecca M0 IUCLUIUINHE, BKIIOYas IEpEeYeHb
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MarepuanbHO-TexXHHUYECKas 0a3a, HEOOXOMMast JJIsl OCYIIECTBICHHS
00pa30BaTeNILHOTO MpoIiecca MO AUCHUIINHE

HuHoBamonHbe GOpMBI 00pa30BaTEIbHBIX TEXHOIOTHIHA
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JIuct perucrpanuu n3MEHEHUN

o1 o1 O A~ b

[EY
OGDCOCD@U'I

10
11

11
11
12
12
13
14
14

15

23



1. lInanupyemble pe3yabTaThl 00y4eHHs 10 JTUCIUILINHE,
COOTHEeCEHHbIE ¢ MJIaHUPYeMbIMHU pe3yJibTaTamu ocBoenuss OIIOII
1.1. Lean v 3a7a4m TUCHHTLIAHBI

bakanasp no HampasiieHuto MoArotoBku 35.03.06 ArpouH>xeHepus AOKEH OBbITh MOJATOTOBIIEH K
CIENYIOMMM BHAaM TNPOPECCHOHATBHON IEeSTENbHOCTH: HAay4YHO-HCCIIEN0BATENbCKON, MPOEKTHOM,
MIPOU3BOJICTBEHHO-TEXHOJIOTUIECKOM, OpPraHN3allMOHHO-YIPABICHYECKON 1A TEIIEHOCTH.

Heap aucuuminHbl — cHOPMUPOBATH y CTYIEHTOB cHUCTEMY (DyHIAAMEHTaJIbHBIX 3HAHHUM IO
XUMUHU, HEOOXOAMMBIX I TMOCJEAYIoNmeld MOATrOTOBKM OakajaBpa, CHOCOOHOTO K 3(h(eKTHBHOMY
pELIEHUIO MPAKTHYECKUX 3aj[ad CEIbCKOXO3SIMCTBEHHOIO MPOM3BOJCTBA, a TAKXKE CIIOCOOCTBYIOIUX
JabHEUIIEMy pa3BUTHIO JINYHOCTH.

3agayu AMCUMIIMHBI

— W3yYUTh OCHOBHBIC XHMHYECKHC SBJICHHS, OBJIAJCTh (DYHIAMCHTAIHHBIMH TOHSTHSIMH,
3aKOHAMHU U TEOPHUSIMH KIACCUYECKON U COBPEMEHHON XUMUMU;

— c¢(hopMHUPOBATH OCHOBBI HAYYHOTO MHUPOBO33PEHHUSI U COBPEMEHHOTO XHMHYECKOTO MBIIIICHUS;
O3HAKOMHTHCSI C HAy4YHOH ammapaTypoll M METOJaMU XMMHYECKOTO HCCIEOBaHHs, MPHUOOpEeCTH
HaBBIKH MTPOBEICHUS XUMUYECKOTO IKCIIEPUMEHTA;

— HAYYHUTbCS BBIICTATh XUMHUYECKOE COJep:KaHue B MpodeccHOoHANbHBIX 3afadax Oymyiiei
NeSITeTbHOCTH;

— OBJIQJIETh METO/IaMHU pellIeHus TpodeCCUOHATBHBIX 3aau.

1.2. Ilnannpyembie pe3yabTaThl 00y4eHHUs 110 AUCHMUILIMHE (T0OKAa3aTeH
copMHpPOBAHHOCTH KOMIIETECHIIMII)

[Tnanupyemblie [Tnanupyemsble pe3yiabTaThl 00yUYEHHS 110 AUCLUIIINHE
pe3yNbTaThl
ocsoerms OIOIL 3HAHUA yMEHUS HaBBIKH
(KOMIIETEHLIUN )
OIIK-2 OOyuatomuiics OO6yuatomuiics OOyuatomtuiics
CIOCOOHOCTH K | IOJDKEH 3HaTh: OCHOBHBIE | JOJKEH YMETh: | JOJKEH BJI/IETh!
HCII0JIb30BaHUIO 3aKOHBl XHMMUH, SIBICHUS | UCIIOJIb30BATh HaBbIKAMU  OIHCAHMSA
OCHOBHBIX 3aKOHOB | U TPOIIECCHI, HA KOTOPHIX | OCHOBHBIE XHMHUYECKHE | OCHOBHBIX XHMHUYECKHX
€CTECTBEHHO-HAYYHBI | OCHOBAHBI NPUHLMIBI | 3aKOHBl W TIOHATHUSA B | 3aKOHOB, SBJIIEHUH U
X JMCLMIUIVH B JIEUCTBHUSA 00BEKTOB | MpodhecCHnoHaNbHOM IIPOLIECCOB, HA KOTOPBIX
npodecCHOHATBLHON | TPO(eCcCHOHATBHOM NESATEIBHOCTY W JUISl | OCHOBAHbl  NPUHIUIIBI
JeSITEIbHOCTH JESTEIIbHOCTH U KOTOpBIE | pELIeHHs] UHKEHEPHBIX | JeHCTBUS 00BEKTOB
HCIIOJIBb3YOTCS s | 3anad - (b1.6.23-V.1) npodeccHoHaNBHOM
pelleHusT  MHXKEHEPHBIX JeSTEIIbHOCTH U
3anad - (b1.5.23-3.1) KOTOpBIE HCIIOJIb3YIOTCA
JUISE pelieHus
WH)XEHEPHBIX
3amad - (b1.5.23-H.1)

2. Mecto aucunmimabl B ctpykrype OITIOII
JuctumuHa «XuMUs» OTHOCHUTCS K Oa3oBoit uvactm bnoka 1 (B1.6.23) ocHoBHO#
npodeccuoHabHONW 00pa3oBaTebHONM MPOrpaMMbl OakajaBpuaTa IO HAMPABICHUIO TOATOTOBKH
35.03.06 Arpounxenepusi, npoduis - npoduias TexHudeckre CUCTEMBI B arpoOr3Hece.

Pa3zjaesibl AUCHUNIMHBI U MEKTUCITUNJIMHAPHBIE CBA3M € 00eceYuBAKIIMMHA
(mpeamecTBYHIIMMH) U 00ecieYnBaeMbIMU (MOCJIETYHIIMMH) TUCHUIINHAMHA




HanmenoBanue
00€eCIIEUnBarOIINX
Ne (mpenmecTBYIOMNX) U
/1 o0ecrieYnBacMbIX
(mocnemyromux)

JUCTIATUTAH
[peamiecTByOHE JUCIUILUIMHBI B YI€OHOM IJIAaHE OTCYTCTBYIOT, IIOCKOJBKY JUCIUILUIMHA U3y4aeTcs B 1 cemecTpe
Ilocnenyroniye TMCIUILUIMHBI

DopMupyemble KOMIIETCHIN

Pasgen 1 Pa3zmen 2 Pazgen 3 Pazgen 4 Pazgen 5

1. dusnka OIIK-2 OIIK-2 - OIIK-2 -
Teopus BeposiTHOCTEN U
2. MaTeMaTH4ecKas OIIK-2 OIIK-2

CTaTUCTHKA

3, | Marevatnueckuii anams OIIK-2 OIK-2 OIK-2 OIK-2 OIIK-2
B al'pOI/IH)KeHepI/II/I

3. O0béM TUCHMILVIMHBI U BUABI Yu4eOHO# padoThl
O0bem muctmmuiHbl coctaBisier 3 3audetHble enuHunbl (3ET), 108 akagemMudeckux Yacos.
Jucuuninuza usyyaercs B 1 cemectpe.

3.1. Pacnpenenenue o0beMa TUCHUILIMHBI 10 BUIAM Y4e0HOIH padoThl

Bun yuebHo# paboThl KonnuecTtBo yacos
KonTakTHas padora (Bcero) 18
B ToMm uncne:
Jlexuun 6
[Ipaktuueckue 3anstus (113) -
Jlaboparopueie 3ansaTus (J13) 12
CamocrositesibHas padora o0yuawmuxcs (CP) 86
KonTpoanb 4
Hroro 108
3.2. Pacnpenesienne yueO0HOr0 BpeMeHH 110 pa3jaeiaM H TeMam
s
B Tom umcie 8
e,
HaumenoBanwue pasmaena =
No 11/ WMEHOBAHHE pa3zena u Beero 44con KonTakTHas pabora =
TEMBI CPC =
JEKIUU J3 113
1 2 3 4 3) 6 7 8
Pazgen 1. OCHOBBI CTpOEHHUS BEIIECTBA
1.1. |Bsexenne. OCHOBHBIE 5 - 1 - 4
3aKOHBI XUMUHU.
1.2. | Xumus u nepuoandeckast 9 1 1 - 7

crcTeMa 3JIEMEHTOB.
CrpoeHue aTOMOB.
XUMHUECKas CBSI3b.

Pazzen 2. BzaumonencTBus BEIIECTB

2.1. | Xummueckas 16 2 - - 14
TepMoauHaMuKa. OCHOBHBIE
3aKOHBI TEPMOJUHAMHUKH.
XuMnyeckasi KHHETHKA.
XHUMHUYECKOE pAaBHOBECHE.

Pa3nen 3 PacTBopsl.

3.1. | XuUMHUYECKUE CUCTEMBI; 22 2 3 - 17
PacTBOPBI, AUCIICPCHBIC
cucteMbl. OCHOBBI




XUMHUYCCKOI'O aHaJIn3a
BOOHBIX paCTBOPOB.

Pa3nen 4. DneKTpoOXUMHUYECKUE TIPOLIECCHI.

4.1. | DAEKTpOXUMHUYECKUE 26 1 4 - 21 X
CUCTEMBI:
KUCIIOTHO-OCHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUT
eJIbHBIE CBOMCTBA BEILIECTBA.
["apBaHUYECKHE IIEMEHTEI.
XUMHUYECKNE UCTOUHUKHU
TOKa. DIJIEKTPOIIHN3
coenuHenuil. Kopposus
METAJUIOB | 3alIUTa OT
KOPPO3HUHU.

4.2. | PeakmuoHHas CIioCOOHOCTD 14 - 2 - 12 X
BEIIECTB. XMMUUECKHUE
CBOMCTBa METAJIJIOB.

Pa3znen 5. DnemeHTHI OpraHn4ecKOl XUMHUH

5.1. | DnemMeHTHl OpraHuYecKou 16 - 1 - 15 X
XUMHUH, TIOJIUMEPBI,
OJIMTOMEPBIL.
Hroro 108 6 12 - | 86 4

4. CTpyKTYypa H coiep:KaHue JUCIUILTHHBI
4.1. Coaep:xkanue IUCHUNTHHBI
BBenenue
XuMHsl Kak 4acTh ecrecTBo3HaHus. [Ipeamer xumuu. BemectBo. Buabl XuMH4eCKUX peakiuid.
CBsi3p XMMUHU C JAPYTUMH HayKaMu. 3HaY€HHE XUMHH B (JOPMHUPOBAHWH MBIIUICHUS, B U3yYCHUH
MIPUPOJBI ¥ PA3BUTHUU TEXHUKH. XUMUS U MPOOTIEMBI IKOJIOTUH.
OCHOBBI CTPOEHHUS BelleCTBA
DIIeKTPOHHOE CTpOEHHUE aToma u CHUCTEMATHKA XUMHUYECKUX 3JIEMEHTOB.
KBaHnTtoBO-Mexannueckass wmogaenb aroma. I[lpuanun Ilaynun wu npaBuno Xynma. CTpoeHue
MHOTO3JIEKTPOHHBIX aTOMOB. llepuonnueckas cucrema [[.M. MenzaeneeBa u U3MEHEHUE CBOWCTB
BJIEMEHTOB M HMX CcoeAuHEeHUH. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA  3JIEMEHTOB.
Xumnueckas cBA3b. OCHOBHBIE THIBI M XapaKTEPUCTUKH CBs3U. KoBajeHTHass M MOHHAs CBS3H.
Meton BanmeHTHBIX cBsizel. [mbpuamsanus. [loHATHE O MeTOAE MOJIEKYIAPHBIX OpOUTaNICH.
CTtpoeHue u cBOMCTBA mpocTeHmMX MoJjekyd. Tumbl B3auMoJencTBHUs Mosiekysl. KommiekcHbie
coequHeHus. (OCHOBHBIE BHJbl B3aUMOJCUCTBHUS MOJIEKYJd. CHIbBl  MEXMOJIEKYIIPHOTO
B3aumozAcucTBusA. Bonopoanas  cBsa3b.  JJOHOPHO-aKUENTOPHOE  B3aUMOJCHCTBUE  MOJIEKYJL.
Kommexcubie  coenwHenus. Komrmuiekcel, KOMIuiekcooOpaszoBaTeIW. JIUTAHIBI, 3apsa |
KOOPJMHAIIMOHHOE YHCJIO KOMIUIEKCOB. THUIBI KOMIUIEKCHBIX coequHeHui. [loHsitue o Teopusix
KOMIUIEKCHBIX COCIMHEHUH. XHMHUS BENIECTBA B KOHJIEHCHUPOBAHHOM COCTOSIHMU. ATperaTHOE
COCTOSIHME BEIIeCTBa. XHUMHYECKOE CTPOCHHE TBEpIOro Teia. AMOp(HOE COCTOSHHUE BEIIeCTBa.
Kpucrannel. Kpucramindeckne pemeTtku. XMMUYecKas CBS3b B TBEPABIX Tenax. Meramnnueckas
CBSI3b M METAJIbl. XUMHUYECKasl CBS3b B IMOJYIPOBOJHUKAX W JUAJIEKTpUKaxX. PeanbHble KpUCTaUIbL.
[Ipocroe BemecTBo. M30Mepus U aioTponus.
B3anmMoneiicTBus BellecTn
DJIEMEHThl XUMHYECKOW TePMOJAMHAMUKH. DHEPreTHIecKrue d3P(HEKTh XUMUUECKUX PEAKIIHM.
BHyTpeHHsAss sHeprus M SHTanbnus. TepmMoxumus. TepMOXMMUYECKHE 3aKOHbI U yPAaBHEHUS.
OHTanbnusi 00pa3oBaHUsl XUMHUYECKUX coenuHeHud. CTaHIapTHOE COCTOSIHME. ODHTpOIUsS M €€
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W3MEHEHHE TPU XUMHUYECKUX Mpolieccax. JHeprusa ['n66ca u sneprus ['enbMrosnbiia U uX U3MEHEHUs
P XUMHUYECKUX Ipolieccax. YCJIOBHUS CaMONPOM3BOJIBHOIO MPOTEKAHUS XUMHUYECKHX PEaKIIHi.
YcnoBus xumudeckoro paBHoBecusi. OOpaTuMbie U HEOOPAaTUMBIE pEAKIIUU. XUMUYECKUI OTEHIHA.
AKTHBHOCTH ¥ KO3()PUIIMEHT aKTUBHOCTH.

Xumuyeckoe u (pazoBoe paBHOBecHs. 3aKoH JeiicTBus Macc. KoHcTaHTa paBHOBECHS U €€ CBSI3b C
tepMmonuHamudeckumu  QyHKmusiva.  [lpuanun  Jle-lllatense. XuMudeckoe paBHOBECHE B
reTeporeHHslx cucremax. @aszoBoe paBHoBecue. IIpaBuno ¢a3. Pacnpenenenue BemiecTs B
reTeporeHHpIXx cucremax. lloBepxHoctHbie siBiaeHus. CopOumsi. AACOpOIMOHHOE paBHOBECHE.
I'eTeporeHHble JUCIIEPCHBIE CUCTEMBI.

Xumunyeckasi kuHeTuka. CKOpOCTh TOMOT€HHBIX XMUMHUYECKUX peakiuil. OCHOBHOE XMMHUYECKOE
ypaBHEHHUE. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT TeMIeparypbl. DHEPrusl aKTHUBALUU.
I'omorennsiii katanus. Llenneie peakuun. PU3NYECKUE METOAbl YCKOPEHHS XUMHUYECKUX PEAKIUU.
Koneb6arenbuble peakiuu. CKOpOCTh T€TEPOreHHBIX XMMUYECKUX peakluil. ['ereporeHHblil KaTamus.

PacrBopbI.

Omnpenenenue M Kiaccu(uKaluss pacTBOpOB. PacTBOpBI HEINEKTPOIUTOB U DICKTPOJIUTOB.
BoxHble pacTBOpBI  AJEKTPOJIMTOB. ACCOLMHMPOBAHHBIE M HEACCOLMUPOBAHHBIE SIJIEKTPOJIMTHI.
CBoiicTBa pPacTBOPOB ACCOLMHUPOBAHHBIX 3JIEKTPOIUTOB. AKTUBHOCTb. (OCOOEHHOCTH BOJBI KakK
pacTBOpUTEIISL. DIIEKTPOIUTHIECKAsT JUCCOIMAIMS BOABL. BomopomHbelii mokasarens cpeabl. MonHbie
peakuuu B pactBopax. Jluccoumanus KOMIUIEKCHBIX COEOUHEHUN. Teopusi KUCIOT U OCHOBAaHMM.
KoHcTaHTBI KHCIOTHOCTH U OCHOBHOCTH.

Komnounnnsie cucremsl. JlucrepcHOCTs U qucnepcHbie cuctembl. Kimaccudukaius KOUIOMAHBIX
cucTteM. 30J11 U reau. Munenssl 1 ux crpoenue. [lonydyeHne KoJsIoOuIHBIX pacTBOPOB. Y CTOMYMBOCTh
KOJUIOUJIHBIX CHUCTEM, ONTHYECKUE M JJEKTPUUYECKHE CBOWCTBA. MeToAbl NOJyYEHHUS U pa3pyLICHUS
KOJUIOUJHBIX cucteM. Koton el B IpupoAHBIX cucTeMax. PacTBOpbI moauMepos.

DJIEKTPOXHMMHYeCKHe MPoLecChl.

OKHUCINTENbHO-BOCCTAHOBUTENbHBIE  TIporiecchl.  OmpeneneHue W KiIacCU(UKAIUSL
3JEKTPOXMMHUUYECKUX TpoueccoB. 3akoHbl @Papanes. TepMoauHaMuKa 3IEKTPOJIHBIX MPOLECCOB.
[lonsitTue 00 AyeKTpOAHBIX NOTeHUWanax. [anbBanuueckue syeMeHThl. DJIC M ee u3MepeHHe.
CranzmapTHBI BOAOPOJHBIN 3JEKTPOA M BOAOPOJHAs IIKajda MOTEHIMANOB. YpaBHeHHEe HepHcra.
[loreHnmanel METAUIMYECKUX, Ta30BbIX W  OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  JJIEKTPOJIOB.
HNoHcenekTuBHbIE AIEKTPOABI U ceHcopbl. MemOpansl U MeMmOpaHHBIH mMoTeHnuan. Kuneruka
ANEKTPOAHBIX IPOLIECCOB. DIEKTPOXUMHUYECKAass M KOHIEHTPALMOHHAs MOJSpU3alus. DIEKTPOJIN3.
[TocnenoBaTenbHOCTD 3MEKTPOIHBIX MPOUECCOB. BBIXOM MO TOKY. DIEKTPOIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3uss m 3amura MmeTamioB U criaBoB. OCHOBHBIE BHUABI KOPPO3UH. XHUMHUYECKas
KOppo3usi. DiekTpoxuMuueckas kopposus. Koppo3us moa nerictBreM Oy>KIarOIKUX TOKOB. MeTo bl
3aIUTHl OT KOPPO3UHU: JETUPOBAHUE, SJIEKTPOXUMUYECKas 3alNTa, 3alIUTHbIE TOKPBITUS. V3MeHeHune
CBOMCTB KOPPO3HOHHOMU cpeibl. UHrMOUTOPBI KOPPO3HH.

ONEKTPOXUMUYECKNE CHCTEMBbl. XHMHYECKHE HCTOYHUKHA TOKA. JIEKTPOXUMHUYECKHE
SHEPTrOyCTAaHOBKU. OJIEKTPOXUMHUYECKHUE MpeoOpa3oBaTesid, KOHJEHCATOPHI. ODIEKTPOXMUMHYECKas
00paboTKa METAIIOB. DIEKTPOXUMHUECKHE MTOKPBITHUSI.

PeaknuoHHasl clIOCOOHOCTL BellleCTB. XMMHYECKHE CBOHCTBA METAJJIOB.

BemiecTBo 1 ero uncToTra. AHANUTUYECKUIN CUTHAT U €r0 BUAbI. XUMHUECKasi HIeHTU(DUKALIKS.
KuCIOTHO-OCHOBHOE M OKMCIIMTEIBbHO-BOCCTAHOBUTEIIBHOE THUTpOBaHUE. ['paBUMETpUYECKUH U
KOJIOPUMETPUUYECKHI aHAIIN3. DINEKTPOXUMHUUYECKHE METO/IbI AaHAJIN3A.

DJIeMeHThI OPraHu4YecKO XMMHUM.

Oprannueckue MONMMEpPHbIE MaTepuanabl. MeToabl MOJy4YeHHUsS IMOJIMMEPOB, MOJUMEPHU3ALINS,
nosmkoHaeHcanus. CTpoeHne u cBoiicTBa noaumepos. [IpuMenenne noaumepos.

4.2. Conep:xaHue JeKIUil

Ne Komn-Bo
HanMmeHnoBaHwue 1 coiepikaHue JICKIHH
/o 4acoB




XuMHUs U TEpUOJUYECKas cucTeMma 3JeMeHTOB. CTpoeHue aTOMOB
CoBpeMeHHBIC  TPEJCTABICHUS O CTPOCHUUM AaTOMOB  DJIEMEHTA,
OCHOBaHHBIE HA HEKOTOPBIX IOJOKEHHUSIX KBAHTOBOW MEXAHUKU:
ILBOI\/'ICTBCHHafl KOpIIYCKYJIAPHO-BOJIHOBAsA MMpUpOAa SJICKTPOHA, NPHUHIMUIL
HEONpPEIEeNeHHOCTH, KBaHTOBble uucna. [lpunnun Ilaynu. IlpaBuna u
MOPSIIOK  3allOJTHEHUS aTOMHBIX opOuTaneit, mpaBuwio KiedkoBckoro,
XyHna, 3amnper Ilaynm MHOrOAJIEKTPOHHBIX aTOMOB. B3anMmocBssb
PACIIOJIOXKCHHUA JJICKTPOHOB B aTOMax C UX XHUMHUUYCCKUMU CBOMCTBaMH.
Ilepuoauueckuii 3aKOH B CBETE CTPOEHUSI aTOMOB, IIEPUOAUYECKAS
cucreMa a1eMeHTOB. HekoTopele XapakTEpUCTHMKH aTOMOB 3JIEMEHTOB:
paguycbl aTOMOB M HOHOB, JHEPrUs HMOHU3ALMUM, DHEPrUs CPOJCTBA K
ANEKTPOHY JJIEKTPOOTPUIIATENLHOCTh XUMHUYECKasi cBs3b HopmanbHOE u
BO30Y>KIEHHOE COCTOSIHUE aTOMOB. OCHOBHBIE THUIBI U XapaKTEPUCTHKU
XUMHYECKON CBSI3H: METOA BaJICHTHBIX CB5[3CI>'I, IIOHATHUE O MCETOIC
MOJIEKYJISIpHBIX opOuTaneii. CBs3b KOBAJICHTHAs, JOHOPHO-AKIIETITOPHAs,
HOHHas, MCTAJUIMYCCKas, BOAOPOAHAA. 3aBHCHUMOCThL CBOMCTB BEUICCTB OT
THUIIA XUMUYECKOU CBS3U.

Xumudeckass TepMmoauHaMuka. OCHOBHBIE TIOHSITHUS U 3aKOHBI.
TepmonuHamuueckas cucrema. BuyTtpenuss SHEPTUst
TePMOJAMHAMUYECKON cucteMbl. TeruioBoi sddext peakmuu. Ilepsoe
Hayajio TEPMOAMHAMUKHU. OHTaNblUA. TepMOXUMHUYECKHE YPaBHEHHS.
3akoH ['ecca. Bropoe Hauano TtepmoanHamuku. CTtaHaapTHas 3HTPOIUS.
@dakTopbl  (SHTPONUNHBIA W DHTAIBIUNHBIN),  ONpEACISAIONINE
BO3MOXHOCTh WJIA HEBO3MO>XHOCTh CaMOINPOU3BOJIBHOIO MPOTEKAHMS
nporeccoB. M3o00apHo-u30TepMUUecKuii MmoTeHNuan. HampaBneHHOCTH
XUMHUYECKUX MPOLECCOB. DHeprus I'expMrombna
(M30XOpHO-U30TEPMHUUYECKUNA  TMOTEHIMAN). XHUMHYECKas  KUHETHKa.
XUMHUYECKOEe paBHOBECHME [ OMOr€HHbIE M TE€TEPOTCHHBIE XUMHUYECKHUE
npoueccbl. CKOpOCTh M MeXaHU3M peakiuuu. DakTophl, BIMSIIOLIME Ha
CKOPOCTh XMMHUYECKUX PEAKIM. 3aKOH JEHUCTBYIOIIMX MAcC, KOHCTAHTa
CKOPOCTH, KHHETHYECKHE YPABHEHHMs, TMOPSAOK peakUuu. ODHeprus
aktuBanuu, npaBwio Bant-T'odda, ypaBHenue Appenmyca. Karamus.
Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle-Illarense.

Hucnepcubpie cuctembl. PactBopbl Kitaccudukanus aucnepcHbIX
cucrteM. I'pyboucriepcHble CUCTEMbI, UX CBOWCTBAa M HUCIOJb30BaHUE B
cenbckoM xo3siiicTBe. KosougHble pacTBOpbl, OCOOEHHOCTH CTPOEHHS,
cBoiicTBa. PacTBOpbI, Kak roMoreHHble cucTeMbl. CrocoObl BbIpaKEHUS
KOHIIEHTpAalluu  pacTBOpoB. Teopus  pa3daBlIEHHBIX  PacTBOPOB,
HeanekTponuToB.  Ocmoc.  OcMmotnueckoe — gaBieHue.  JlaBieHue
HachIIEeHHOro  mapa. TemmepaTypa  KHUIEHHS M 3aMep3aHus
(kpuctaymunzanusi) pactBopoB. 3akoHel Baut-Todpda u Payns s
HERJIEKTPOJIUTOB U AJIEKTPOJIUTOB, UCIOIb30BAHUE UX JJISI U3TOTOBJICHUS
OXJIAXAIOUIMX W aHTHUOOJICZICHUTENBHBIX CMa30K U KHJIKOCTEH.
AnTugpussl. CunbHble U ciabble 37eKTpoiuThl. KoHcTaHTa M CTeneHb
nucconanuu.  M3otonmdeckuid koadduuumeHt. 3akoH pa30OaBieHUs
OctBanpaa. MonHOE mpou3BeAeHHWE BOABL. BOIOPOIHBIA MOKa3aTENb.
I'maponu3. Ero 3HayeHMe T1pH  UCHONB30BaHUM  yIOOpeHHH U
JKCIUTyaTallud TeXHUKH. OCHOBHbIE TOHATUA W  NPEICTaBICHUSA
XMMHYECKOI0 aHAJIN3a

DIeKTpOXUMHUYECKHE CUCTeMbI. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
IIPOLIECCHI: onpeJieNieHue, TEPMOJIMHAMUKA, HAIpPaBIIEHHOCTb,
BO3MO)KHOCTh TPOTEKaHUsI B 33JaHHOM HANpPaBJICHUU. ODJIEKTPOIAHBIN
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NOTEHLMA] Ha TpaHMIE TETEPOr€HHOM CHCTEMBI METAILI-3JIEKTPOJIUT.
CraHgapTHBIN AJEKTPOAHBIN MOTEHIMAN, P HANPSDKEHUS METaJlJIOB, €ro
3HayeHue. ['anbBaHndeckue 3neMeHTsl. [IpuHimn pabotsl. XuMudeckue
UCTOYHUKU TOKa. «CyxHe» »3JIEMEHThl, aKKyMYJATOpPbI, TOIUINBHbIE
JJIEMEHTHI.

Koppo3uss wmeramno. 3ammra oOT KOppO3UH. XHUMHUYECKas H
JIIEKTPOXUMHUYECKAS KOppo3usl. IIpruynnel u MEXaHHU3M
AIIEKTPOXUMHUYECKOM KOppo3uH. Yiuepd, HNpUUYHHIEMbIH KOPPO3UEH.
Koppo3uss ¢ KHCIOpPOZHOM M BOJOPOJHOM  AETOJSPU3ALUEH.
MUuKpoKiIIMar JKMBOTHOBOAYECKMX TNOMeEIleHW. Ero BiausHue Ha
METaJUIMYEeCKHEe JAeTald, 000pyAoBaHUs. MeTosbl 3alUThl OT KOPPO3HH.
Jlakokpaco4yHble M METANIMYECKHUE IIOKPBITUS, IPOTEKTOpHAs 3alluTa,
aneKTpo3amura. MHruOuTOps! KOPPO3UH.

ONEeKTPOiaN3 pacIiulaBOB M BOAHBIX PACTBOPOB  3JIEKTPOJIUTOB.
ITocnenoBaTenbHOCTD pa3psia YaCTHUL] HA JJIEKTPOJAAxX IPHU JIEKTPOIU3E B
3aBUCHMOCTH OT BEJIMYMHBI JJIEKTPOAHOr0 noTeHnuana. [lonspusanus npu
antektposinse. IlepeHanpsokeHue. DIEKTPOIU3 C PacCTBOPUMBIM AHOIOM.
O06acTi KCTIOIB30BAHMS DJICKTPOIIH3A.

Hroro 6
4.3. Conep:xanue 1a00paTOPHBIX 3aHATHH
Ne . Kon-Bo
HaumenoBanue 1abopaTopHbIX 3aHATUN
/o 4acoB
1 OcCHOBHBIE 3aKOHBI XUMHH. 1
2 CrpoeHue aToMa ¥ IEpUOINYECKasi CUCTEMA MIEMEHTOB. XMMHUECKas CBA3b. 1
Konuentpanuss pactBopoB. DjeMEHTbl KayeCTBEHHOIO U KOJIMYECTBEHHOTO
3 aHanm3a. OnpeneneHue KECTKOCTU BOAbl. PacTBOpBI 3JIEKTPOIUTOB U 3
HERJIEKTPOJUTOB. PacyeTsl IO MPUTrOTOBICHHUIO 3JIEKTPOJIUTOB U aHTU(PPU30B.
I'anpBaHnMYEeCKUE DIEMEHTHI. OJIEKTPOJIM3 BOJHBIX PAcTBOPOB  COJIEH.
4 Koppo3ust meramioB. 3ammra oOT Kopposuw. Pemenne 3amgad 1o 4
IEKTPOXUMHUYECKUM CUCTEMAM
5 XHUMHYECKHE CBOMCTBA METAJLIOB 2
6 [Tomumepsr u  osmromepsl. CoOCTaBIEHME pPEAKUUA TMOJUMEpU3ALUU U 1
MOJIMKOHACHCALIUY
Hroro 12

4.4. ConepxaHue NPAKTHYECKUX 3aHATHI
[IpakTHdeckue 3aHATHS HE TPEAyCMOTPEHBI yUeOHBIM IIAHOM

4.5. Buasbl 1 coaep:kaHue CaMOCTOATEIbHON padoThl 00y4aromuxcst
4.5.1. Buasl caMOCTOSITENIbHOM paboThl 00yYaromInXCs

Bunbl caMocTosTenbHON paboThl 00yYaroIXCs

KomngectBo yacos

HOI[FOTOBKa K IPAKTHUYCCKUM 3aHATHUIAM

[ToaroToBka K 1a0OpPaTOPHBIM 3aHSATHUSIM U K 3aIIUTE
71a00paTOPHBIX paboT

54




CaMocTosITeIbHOE H3YUCHUE OTACTBHBIX TEM U 30
BOIIPOCOB

IToaroToBKa K 3K3aMeHy -
Htoro 86
4.5.2. ComepkaHHe CaMOCTOSITEIbHON pabOThl 00YYarOIINXCS
Ne Koiu-BO
HaunmenoBanue TemM 1 BOpocoB

n/m 4acoB

1 OCHOBHbBIE 3aKOHBI XMMHUU: COXPAHEHUs MATEPUU U SHEPTHUH, IOCTOSTHCTBA 6
COCTaBa, KpaTHBIX OTHOILIEHUN, ABOTaAPO.

2 BrinonHeHne yrpakHEHUH TIO COCTABIICHUIO JJICKTPOHHBIX (HopMyll 6
AJIEMEHTOB.

3 Ilepuonnueckuii 3akoH JI.M. MeHnneneeBa, nepuoguyeckas CHCTEMA 10
AJIEMEHTOB.

4 Pewrenne pacyeTHbIX 3alay Ha ONPEEICHUE HHTAIBINH, SHTPOIUH, 11
sHepruu ['ub0Oca.

3) Pemenne 3amay Ha ompeneineHUe CKOPOCTH XMMHMYECKUX pPEaklIHil B 11
3aBUCUMOCTH OT KOHLIEHTpauuu U Temieparypbel. PaBHoBecue. Biusnue
JIABJICHUS, KOHLIEHTPAIIMU U TEMIIEPATYphbl HA CMEIICHUE XUM. PABHOBECHSI.

6 CrocoObl  BBIpOKCHHSI KOHIICHTPAIIMM PacTBOPOB (MaccoBas J10JId, 18
MOJISIPHOCTB). Penienue 3a1a4 Ha pacyeT KOHIIEHTPAILM paCTBOPOB.

7 CocrapieHue cxeM rajlbBaHH4ecKoro anemMenra, pacuer J./1.C. 8

8 N3yuenune xuMHuuecKUX CBONCTB MeTaioB. COCTaBIIEHHE XMMHYECKUX 8
YpaBHEHUH.

9 CocraBneHue  peakiuii  MOJMMMEpH3AllMd W TOJUKOHJICHCAIIUH. 8
Hcnionb30BaHKe MOTMMEPHBIX MAaTEPHAJIOB B TeXHUKE. COCTAB JIAKOB.

Hroro 86

5. YueOHO-MeTOANYECKOE 00ecTieYeHne CAMOCTOAITEIbHOI PadoThl 00y4aromuxcst
Y4ebHo-MeToanuecKre pa3padoTku uMeroTes B Hayunoit  Gubnuorteke OI'bOY BO
HOxHo-Ypanbckuiit 'AY:
Xumust. Knaccel HeopraHMuecKUx COeUHEHH [ DMEKTPOHHBIN pecypc] : MeToA. mocobue / cocT.:
A. B. Xoxuos, H. M. ITarpakoBa ; UI'AA .— Yenaounck: UIC'AA, 2015 .— 21 c. : mi., Tadm. — 0,3
MB .— Pexum noctyna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

XoxnoB, A. B.Xumusa. Xumuueckas KMHETHKAa U XMMHMUYECKOE paBHOBECUE [DIJIEKTPOHHBIN
pecypc] : yuebnoe nmocodue / A. B. Xoxmos, H. M. Ilarpakosa ; UI'AA .— Yensabunck: UT'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxnoB, A. B. Xumus [OnekrponHblii pecypc] : yuebHoe mocodbue / A. B. Xoxuos, H. M.
[Tatpakosa ; UI'AA .— Yemsounck: UI'AA, 2015 .— 131 c. : Tabn. — C mpwt. — 0,9 MB .— Pexum
nocrtymna http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxnoB, A. B.Xumus. Xumuueckas TepMOIUHAMHKa [DJIEKTPOHHBIH pecypc]| : yueOHOe
nocobue / A. B. Xoxmnos, H. M. [larpakosa ; UI'AA .— Yensa6unck: UT'AA, 2015 .— 30 c. : Tabn. —
bubnuorp.: c. 29 — 0,3 MB .— Pexxum noctyna http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.@0oH1 OLIEHOYHBIX CPEACTB /ISl NPOBeIeHUs
NMPOMEKYTOYHOH ATTEeCTAIUM 00yYAK0IIUXCS
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Jlis ycTaHOBJIEHHSI COOTBETCTBUS YPOBHSI MOATOTOBKM oOyuatomuxcst Tpedoanusim ®I'OC BO
pa3zpaboTaH (OHJ OLEHOYHBIX CPEICTB U1 TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
MIPOMEKYTOUHOM arrecTanuu oOydaromMxcst MO JucuuIUIMHE. @OHA OLEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun Nel.

7. OCHOBHAs1 M 1OTIOJIHUTEIbHASl Y4eOHAsl JINTEepaTypa, HeoOXoAUMAast 1JIsi OCBOCHUS
AUCHUILINHBI

OcHoBHas 1 JOTIONHUTEIbHAs yueOHas nmuTepaTypa uMmeercs B Hayunoit Oubnuorexe u
3JIEKTPOHHOU MH(pOpMannoHHO-00pazoBaTenbHOM cpene PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHasl JuTEpaTypa
1.1. OoOmasg xumus [OneKTpOHHEIN pecypc]: (OCHOBHBIE NOHATHSA, IPUMEPHI M 331a4M) IS
Beuepuero dakyapreta / T.B. JKykoBa. Mocksa: MUDU, 2008.- 141 c. Pexum nmocryma:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xwumus [DnexrpouHsiii pecypc]. HoBocubupck: HoBocrMOMPCKHIT rocyaapCTBEHHBIN
arpapusiii yausepcurer, 2011.- 106 c.
Pexxum mocrtyma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. Iumxosuy E. JI. Xumus [DnexrpoHsbii pecypcl. 1, O6mas xumusa / E.JL
IITumkosuu. Kazanp: M3narenscTtBo Kazanckoro yausepcurera, 2014.- 65 c.
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=276360.

JlonoHUTeIbLHAS JTUTEpaTypa

1.1. I'munka H. JI. O6mas xumus [Tekct]: YueOHoe nmocodue st By30B / IToa pen.
A.MN.Epmakosa. M.: MaTerpan-IIpecc, 2002.- 728c.

1.2. Koposunu H. B. O6mas xumus [Tekct]: YueOHUK M1t By308. M.: BrIcmias mikoa,
2003.- 557c.

1.3. Kyneman A. I'. O6mias xumus [Tekcr]: Yueonuk. M.: Konoc, 1979.- 528c.

Hepnouuqecm/le H3TaHUA:

«ITpuGopel W TeXHWUKA OJKcHepuMeHTa», «JlocTmwxkenuss Hayku U TexHukHn B AlIK»,
«MexaHuzaisi ¥ OJCKTpUGUKAIMS ~ CEIbCKOro  Xo3sicTBay,  «CHOUPCKHA  BECTHHUK
CEIbCKOXO35IMCTBEHHON HayKn», «CellbCKOXO3SIIICTBEHHbIE MAalllMHbl U TEXHOJOrum», «Poccuiickas
CEJIbCKOXO035IICTBEHHAsI HayKa», « CBETOTEXHUKA», « DHEPTOHAA30PY.

8. Pecypchbl HH(OPMAIIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEepHET», HEOOX0AMMBbIE
JJIS1 OCBOEHMS IV CIUTITTHHBI
1. EnnHOE OKHO J0CTYyMa K y4eOHO-MeTOIMYeCKUM pa3paboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. YuuBepcuretckas 6udanorexka ONLINEhttp://biblioclub.ru

9. Mertonuyeckue yYKa3aHus JJs 00y4al0UUXCH 110 OCBOCHUIO JUCUMILIIMHbI

YuebHo-MeToau4ecKre pa3padoTku umerores B Hayunoit  OuGiamorexe u AIIEKTPOHHOU
uHpopManmoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuit [AY:
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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

1.1. KosaneBa, O. M. Xumusa. Koppo3uss MmeTtamnoB. 3ammra OT KOPPO3HH [DIEKTPOHHBIN
pecypc] : yue6. mocodue / Kosanera O. M., XoxinoB A. B. — Yensaounck: b.u., 2013 .— 85 ¢c. — C
npui. — 0,8MB — Pexxum gocrymna: http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Kinaccbl HeOpraHM4ecKUx COeMHEHMH [DNeKTpOoHHBIN pecypc] : Meroa. mocobue /
coct.: A. B. Xoxios, H. M. Ilatpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 21 c. : un., Tabim. —
0,3 MB .— Pexum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

1.3. Xoxnos, A. B. Xumus. XuMnueckass KUHETUKAa M XUMHUYECKOE PaBHOBECUE [DIEKTPOHHBIN
pecypc] : yuebnoe nmocodue / A. B. Xoxmos, H. M. [larpakosa ; UI'AA .— Yensabunck: UI'AA, 2015
— 62 c. : un., Taba. — 0,3 MB .— Pexum goctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. Xoxnos, A. B. Xumus [DnexTpoHHslii pecypc] : yueOHoe nocodue / A. B. Xoxnos, H. M.
[Tatpakosa ; UI'AA .— Yemsaounck: UI'AA, 2015 .— 131 c. : Tabn. — C mpwit. — 0,9 MB .— Pexum
noctymna http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5.XoxnoB, A. B. Xumusa. Xumudeckas TepMoJuHaMHuKa [DIEKTPOHHBINA pecypc| : ydeOHOe
mocobue / A. B. Xoxios, H. M. ITarpakoBa ; UI'AA .— Yensounck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctyna http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. I'uaponus [DieKTpoHHBIN pecypc] : meroa. mocobue / coct.: A. B. Xoxios, H. M.
[Matpakosa ; UT'AA .— UYensabuuck: UI'AA, 2015 .— 24 c. : Tabn. — C mpwit. — 0,3 MB .— Pexum
nocrtyrma http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7.0KuCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU [DJIEKTPOHHBIM pPeCypc| : METOAMYECKOe
mocobue / coct.: A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— UYensabunck: UI'AA, 2015 — 36 c. :
tabn. — C mpwi. — bubmmorp.: c¢. 30 (4 mnHa3zB.) — 04 MB .— Pexum pgocrymna

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

1.8. Meroanueckue ykazaHus K JIabopaTOpHO paboTe 1o TeMe "DINEeKTPOIIU3 BOIHBIX PACTBOPOB
coneil" [DmekTpoHHbIit pecypc] / coct.: A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— YensOuHck:
UraAA, 2015 — 13 c¢. : mabn. — C mpwr. — 0,2 MB .— Pexum gocryna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UudopmaniuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IPH OCYLEeCTBICHUN
o0pa3oBaTeIbHOIO NpoLecca Mo JMCHUIINHE, BKJIYasi epeYeHb NPOrpaMMHOro odecrnevyeHust
U MH(OPMAIIHOHHBIX CIPABOYHBIX CHCTEM,

B HayuHoii OubinoTeke ¢ TepMHUHAIBHBIX CTAHIIMM MIPEIOCTaBIIEeTCS JOCTYN K 0a3aM JaHHBIX:
- KoncynprantILitoc (cripaBoYHbIC IPABOBBIC CHCTEMBI);

- Texakcnept (MHGOpMarMoHHO-cripaBodHast cuctema 'OCTos);

- «CenbX03TeXHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHASI CUCTEMA).

- mporpaMMHOe obecnieuenne Moi opuc CTaHIapTHBIHA

11. MarepuanbHo-TeXHHYecKast 0a3a, He0OXoAUMAas /ISl OCYLIeCTBJIEHUS
00pa3oBaTeIbHOIO Mpouecca 1o JMCUUIIMHE
Ilepeuens y4eOHbIX J1a00paTOPH, Ay TUTOPHI, KOMIBIOTEPHBIX KJIACCOB

1. quGHaﬂ ayauTopus 4Jist IPOBCACHU 3aHATUU JICKIHUOHHOI'O 1 CCMHUHAPCKOT'O TUIIOB, I'PYIIIIOBLIX U
WH/IMBUY aTbHBIX KOHCYJIBTAIMA, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTanuy - aya. 3083
(J/Tabopamopus xumuu), aya. 309> (JTabopamopusi xumuu)

2. YueOHast ay TUTOPHS IS IPOBEACHUS 3aHITHI JICKITMOHHOTO W CEMHUHAPCKOTO THIIOB,
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TPYIINOBBIX ¥ MHIUBHIYAIBHBIX KOHCYJIBTAINH, TEKYILETO KOHTPOJIS H TPOMEXYTOYHOW aTTECTAINH -
ayn. 501.

3. [lomemienue anst camocTosITeNnsHOM padboTsl - aya. 303.

IlepeyeHb OCHOBHOTO y4e0HO-1a00PaTOPHOT0 000PY10BAHMSA
1. JJTaboparopust MosOKa

2. Ananurtnyeckas abopaTopust

12. UnHoBanuoHHbIe GopMbI 00pa30BaTeIbHBIX TEXHOJIOTHIH

Bun 3anartus

Jlexmun JI3
®opMsl pado
KommnbrorepHbie cumynsiiuu - +
AHanu3 KOHKPETHBIX + -
CUTYaLHi
Kondepenmmmn - -
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1. KommnereHuum ¢ ykazanueMm 3Tana ux ¢popmupoBanus B npouecce ocsoenus OINO
KomnereHmu no AaHHOW AMCHUIUIMHE POPMUPYIOTCS] Ha 6a30BOM 3Tarle.

[Tnaaupyembie [Tnanupyemble pe3ybTaThl 00yYEHUS 10 TUCIUILIHHE
pe3yJIbTAThI
oceoerms OTOII 3HAHUSA YMCHHS HABBIKU
(KOMIIETEHIINN )
OIIK-2 OO0yuarommiics OO6yuarommiics OO6yuarommmiics
CIOCOOHOCTh K | IOJDKEH 3HATh: OCHOBHBIC | JOJDKEH YMETh: | TOJDKEH BJIQJICTh:
HCIIOJIb30BaHUIO 3aKOHBI XWMUH, SIBJICHHS | HCIIOJIH30BATh HABBIKAMH  OTIMCAHHS

OCHOBHBIX 3aKOHOB
€CTCCTBCHHO-HAay4YHbI
X JIUCUUIUIMH B
npodecCuoHaTIbHON
NESTEIIbHOCTH

U MPOLIECCHI, HA KOTOPBIX
OCHOBAHBbI IMPUHIUIIBL
necTBus 00BEKTOB
npodecCuoHaIbHON
NeSITeIbHOCTH U KOTOpBIE
UCTIONIB3YIOTCS ULt
pelIeHUsT  MHXEHEPHBIX
3anad - (b1.5.23-3.1)

OCHOBHBIC XUMHYCCKHUC
3aKOHbBI M IIOHATHUA B

OCHOBHBIX XWUMHYECKUX
3aKOHOB, SIBJICHUM |

podecCuoHaNTBHOM HPOLIECCOB, HA KOTOPBIX
ACATCIIBHOCTH W JI1 | OCHOBAHbI IIPUHIUIIBI
pelICHHs] HHKEHEPHBIX | JeiCTBHS 00BEKTOB
3anad - (b1.5.23-Y.1) | npodeccnonanbHOR
NS TEIbHOCTH 7
KOTOPBIE HCIIONB3YIOTCS
ISt pelieHus
HHKXCHCPHBIX

3anad - (b1.6.23-H.1)

2. HOKaI}aTe.TIH, KPUTCPHUHA U HIKAJIA OHCHUBAHUA C(l)OpMP[pOBaHHOCTI/I KOMIIeTeHIInii

IToxazarenu Kpurtepnu u mkasa OleHUBaHUs Pe3yJIbTaTOB O0YUYECHHUs O AUCIUIIINHE
oneHnBanusd | HemocTaTo4yHbIi JlocTaTo4yHbIi Cpennuii ypoBeHb | Bplcokuii ypoBeHb
(3YH) YPOBEHb YpOBEHb
b1.5.23.-3.1 | OGyuarommiics He OO0yuarormmiics OO0yJarommiics ¢ OO0yJarommiics ¢
3HAaeT OCHOBHBIE ci1abo 3HaeT HE3HAYUTEIbHBIMU TpeOyemoi
XUMHUYECKHE OCHOBHBIE OIIMOKaMU U CTETIeHbIO TOJTHOTHI
3aKOHBI, SIBJIICHUS XUMHUYECKHE OTJEJIbHBIMU Y TOYHOCTH 3HAET
U TIPOIIECChI, HA | 3aKOHBI, ABICHUS U | MpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IPOLIECCHI, Ha OCHOBHBIE XUMHUYECKHE
OCHOBaHBI KOTOPBIX OCHOBAHBI XUMHUYECKHE 3aKOHBI, SBIICHUS U
TIPUHIIATIBI TIPUHITAITBI 3aKOHBI, SBJICHUS U MIPOLIECCHI, Ha
necTBUs NEeNCTBUS OOBEKTOB MPOIECCHI, HA KOTOPBIX OCHOBAHBI
00BEKTOB poeCCUOHATBHON | KOTOPHIX OCHOBAHBI TIPUHITAITBI
npodeccuoHanbH NESITENIbHOCTH U TIPUHIIMIIBI NEeNCTBUS OOBEKTOB
O 1eATEIIbHOCTH KOTOpBIE JecTBUSL OOBEKTOB | MPodecCHOoHANTBHOM
U KOTOpBbIE UCTIONB3YIOTCS A | MpodecCHOHaIbHON NeSITeIbHOCTH U
HCIOJIB3YIOTCA pelieHus JESITENIbHOCTH U KOTOpBIE
JUTS pEIIeHUS npodeccuoHaNbHBIX KOTOpBIE WCTIONIB3YIOTCSA IS
npodeccuoHaIbH 3aja4 UCIIOJIB3YIOTCS IS pelieHus
BIX 33724 pelieHus npodeccuoHaTbHBIX
npodeCCHOHATBHBIX 3ama4
3aja4
b1.5.23.-Y.1 | Obyuatomuiics He OObyuaromuiics OOyuatomtmiics OO6yuatomuiics
yMeeT cnabo ymeer yMeeT yMeeT
HCII0JIb30BATh HCIIOJIb30BaTh HCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XUMHYECKHUE XHUMHUYECKHE XUMHUYECKHE XUMHUYECKHE
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3aKOHBI U 3aKOHBI U TIOHATUSL | 3aKOHBI U TIOHATUS | 3aKOHBI U TIOHSTHUS
TIOHSATHS JUISI IUTSL PEeUICHHUS IUTSL PEeUICHHUS IUTSL pEUICHUS
penIeHus npodeccHoHaNIbHBIX | MPOPECCHOHATBHBIX | MPOPECCHOHATBHBIX
npodecCHOHAIBH 3ajaq 3a7ad C 3amad
BIX 33J1a4 HE3HAYUTEIbHBIMH
3aTpyAHEHUSIMH
b1.5.23.-H.1 | OGyuatomuiics He OO6yuatomuiics OO6yuatommiics ¢ OObyuaromuiics
BJIaEET ci1abo BiageeT HEOOJIBIINMU ¢BOOOIHO BIIaZleET
HaBbIKAaMH HaBBIKAMH 3aTpyTHCHUSIMH HaBBIKAMH
MIPUMEHEHHS pUMEHECHHUS BJIaJIeeT HAaBBIKAMHU MIPUMEHEHHS
COOTBETCTBYIOILET | COOTBETCTBYIOILETO OpUMEHEHHUS COOTBETCTBYIOIIETO
0 (bu3MKO-MaTeMaTH4 | COOTBETCTBYIOLIETO | (PM3UKO-MATEMAaTHU
¢u3nKo-MaTeMaTu | €CKOro ammapara, | (U3MKO-MaTeMaTud | €CKOro ammapara,
94EeCKOTO METO/IOB aHaJM3a U | €CKOro ammapara, | METOJOB aHaIHM3a U
armrnapara, MO/JICIUPOBAHUS, METOJIOB aHaJM3a U | MOJEIMPOBAHUS,
METOJIOB aHallN3a | TEOPETUYECKOTO U MO/JICITUPOBAHUS, TEOPETUYECKOTO U
U HKCHEPUMEHTAIBHO | TEOPETHUECKOro U | 3KCIEPUMEHTAIBHO
MO/JICITUPOBAHMS, IO HCCJICOBAHUS | DKCHEPUMEHTAIBHO | TO MCCIEIOBAHUS
TEOPETUYECKOT0 U IpU peLIeHUN ro MCCIeI0BaHus IpU peLIeHUn
AKCIEPUMEHTAIbH | MPO(HECCHOHAIBHBIX IpU PEeUICHUN po¢eCCHOHATBHBIX
Or0 UCCIIEI0BaHUS 3aja4 npodeccrOHaIbHBIX 3aja4
MIPH PEIICHUN 3ajaq
npodeccuoHanbH
BIX 33/1a4

3. TumnoBble KOHTPOJIbHBIE 32JaHUS U (MJ1M) MHbIE MaTepHAaJibl, HeOOXOAUMBIE [JIsl OLIEHKH
3HAHMI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeITEJbHOCTH, XaPAKTEPU3YIOLIUX ITANBI
¢popmupoBanus komnerenuui B npouecce ocsoennss OINOII

Tunoswie KOHTPOJIBHBIC 3aJaHUA W MaTCpualbl, HCO6XO)II/IMI)IG JUIA OLIEHKH 3H3HHI71, YMCHI/II\/'I n

HaBBIKOB, XapaKTEepPHU3YIOIUX 0a30BbI 3Tam (GOpMHUPOBAHUS KOMIIETEHLMH B MPOILIECCE OCBOCHUS
OIIOII, conepxatcst B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

Xumusi. Kimaccel HEOpraHMYECKUX COSTMHEHUN [ DIIEKTPOHHBIN pecypc] : MeTo 1. mocoOue / COocCT.:
A. B. Xoxinos, H. M. [Tarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 21 c. : un., tabn. — 0,3
MB .— Pexum pocrtyna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

XoxnoB, A. B.Xumusa. Xumuueckas KHHETHKAa U XHMHYECKOE paBHOBECHE [DIIEKTPOHHBIN
pecypc] : yuebHoe ocobue / A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— UYenabunck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxyoB, A. B. Xumus [DnektpoHHBIN pecypc] : yuebHoe mocobue / A. B. Xoxmos, H. M.
[Tatpakosa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
nocrtyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

Xoxyo, A. B.Xwumus. Xumuueckas TepMOIWHAMUKA [DIEKTPOHHBIA pecypc| y4ueOHOe
nocobue / A. B. Xoxmnos, H. M. IlarpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctymna http://192.168.0.1:8080/localdocs/himi/4.pdf.

Xumus. ['mapomus [DnekTpoHHBIN pecypc] : meton. mocodbme / coct.: A. B. Xoxmos, H. M.
[Matpakosa ; UT'AA .— Yensabuuck: UI'AA, 2015 .— 24 c. : Tabn. — C mpuit. — 0,3 MB .— Pexum
nocrtyma http://192.168.0.1:8080/localdocs/himi/2.pdf.
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OKHCITUTEITEHO-BOCCTAHOBHTEIBHBIC PEAKITUH [ DIIEKTPOHHBIN pecypc]| : METoIuIecKoe mocoone /
coct.: A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— Yenabunck: UI'AA, 2015 .— 36 c. : Tabn. — C
npwi. —  bubmworp.: c¢. 30 (4 wmHazs) .— 04 MB .— Pexum gocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

4. MeToauyeckue MaTepuaJibl, ONpeae/siioliue Npoue1ypbl OleHUBAHUA 3HAHMIA,
YMEHH, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XaPAKTePHU3YIOIINX ITan(bl)
(popmMupoBaHus KOMIeTeHUMIA
B nanHOM pa3zenie MeTou4YecKiue MaTepralibl, OIPEIeISIFOIINE TPOLEypPhl OLICHUBAHUS 3HAHUH,
YMEHUH, HaBBIKOB, XapaKTEpU3YIOIIMUX 0a30BbIA 3Tan (pOpMUPOBAHUS KOMIIETEHIUH MO JUCLUIUIMHE
«)(I/IMI/ISI»j MPUBCACHBI MMPUMCHUTCIIBHO K KAXXKAOMY M3 HCIIOJB3YEMBIX BHUAOB TCKYLICT'O KOHTPOJIA
yCIIEBaEMOCTH U POMEKYTOUHOM aTTeCTalluy 00yYaroIuXcs.

4.1. OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHUs TEKYIIEero KOHTPOJIsI yCIeBaeMOCTH
4.1.1. Otuer 1o J1abopaTopHOM padboTe

Otuer o nabopaTopHOK pabOTe UCMONB3YeTCs I OICHKH KayecTBa OCBOCHHS O0Yy4YarolIMMCs
OCHOBHOM TIpo(hecCHOHATIBHON 00pa30BaTEIbHON MPOrpaMMBbl MO OTACIBHBIM Te€MaM IUCIMILIAHEI.
Coneprxanuie u Gpopma oTdeTa 10 Ja00paTOPHBIM pabOTaM MPUBOIUTCS B METOJAMYCCKUX YKA3aHHUIX K
naboparopubiM pabdoram (m. 3 DPOC). CopepxaHue oT4eTa M KPUTEPUU OICHKM oTueTa (Tabi.)
JOBOJIATCSL IO CBEJCHHs OOydaromuxcs B Hadaie 3aHsATHH. OT4YeT OICHMBAETCs MO YCMOTPEHUIO
MpernoaBaTelisi OICHKOW «OTIHYHOY», «XOPOIIOY», «yJAOBICTBOPUTEIHLHOY», «HEYIOBICTBOPUTEIHLHON
WIH OIICHKOH «3a4TeHO», «He 3auTeHOo». OIeHKa «3a4TeHO» CTaBUTCS OOydJaromumcs, yposenb 3YH
KOTOPBIX COOTBCTCTBYCT KPHUTCPHUAM, YCTAHOBJICHHBIM [JISI ITOJOXHUTCIBHBIX OLICHOK (((OTJII/I‘-IHO»,
«XOPOIIO», YIOBIECTBOPUTEIbHO»). OlieHKa 00BABISIETC 00ydJarONIeMyCsl HETIOCPEACTBEHHO MOCIIE
C/1a4yM OTYeTA.

IlIxkana Kpurepun onenuBanus

- U3JI0’)KEHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cB0OOOTHOE BJIaJICHNE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOW CYXACHHUS IPH

Onenka 5 OTBETE Ha KOHTPOJIbHBIE BOIPOCHI;
(oTIM4HO) - YMEHHE OIUCBIBaTh XHMMHYECKHE 3aKOHBI, SBICHUS W
IPOLIECCHI;

- YMEHUE MPOBOJUTH U OIIEHUBATH PE3yIbTAThl H3MEPEHU;
- CIIOCOOHOCTH peniaTh 3aJa4H.

- U3JI0’)KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BIIaJICHHE TEPMHUHOJIOTHEH;

- OCO3HAaHHOEC IIPUMEHEHHUE TEOPETUYECKUX 3HAHUU  JUIA
ONMUCAHUs XUMUYECKUX 3aKOHOB, SIBJICHHH W IPOLIECCOB, PELICHHUS
KOHKPETHBIX 3aJay, IPOBEICHHMS U OLCHUBAaHUA PpE3YyJIbTaTOB
U3MepeHuil, HO cojiepxaHue U (opMa OTBETa HWMEIOT OTAENbHBIE
HETOYHOCTH.

Ouenka 4
(xopor1o)

- U3TI0KEHHE MaTepHalia HEeMoJHO, HeTIOCIIeI0BaTEIBHO,
- HETOYHOCTH B OTPEJEIICHUN TIOHATUN, B TIPUMEHEHUU 3HAHUI
JJIs1 OIIMCaHHuA XHMHWYCCKHX 3aKOHOB, SIBJICHUN U IIponeccCos,
Omnenka 3 pellleHrsT KOHKPETHBIX 3aJad, TMPOBEIEHUS W  OICHUBAHHS
(YIOBJIETBOPUTENLHO) | PE3yJIbTATOB U3MEPEHUIA,
- 3aTPyJHEHUS B 0OOCHOBAaHUM CBOMX CYXKJICHHIA;
- 0OHapyXuBaeTCs HEJOCTaTOYHO TIIyOOKOE€ IMOHUMaHHUE
M3YYEHHOTO MaTepuaa.

OI_ICHKa 2 - OTCYTCTBUC HCO6XOI[I/IMBIX TCOPCTUICCKHUX 3HaHHI>i; HAOIMYIICHBI
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(HeyIOBJIETBOPHUTEIBHO) | OIIMOKHU B OMpEAETICHUN MTOHATUH U ONUCAHUM XUMHUYECKHUX 3aKOHOB,
SBJICHUI U TPOLIECCOB, UCKa)KEH MX CMBICI, HE PELIEHbI 3a/laui, HE
NPaBUJIBHO OLIEHUBAIOTCS PE3yIbTaThl U3MEPEHUIL;

- HE3HaHHE OCHOBHOTO MarTepHuansa yd4eOHOH MporpamMMel,
JIONTyCKaroTcs rpyOble OIMOKH B U3J10KEHUH.

Hlkana Kpurepuu oneHuBanus

- U3JI0’KEHHME MaTepHala JJOTUYHO, TPaMOTHO;

- cBOOOIHOE BIIAJICHUE TEPMHUHOJIOTHEN;

- YMEHHE BBICKa3bIBaTh U 00OCHOBATH CBOM CY K/IEHUs IIPU OTBETE
Ha KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE OIUCHIBaTh XUMUYECKHE 3aKOHBI, SIBJICHUS U IPOLIECCHI;

- YMEHHE NPOBOIUTH U OLIEHUBATh PE3yJIbTAThl U3MEPEHUI;

- CHocOOHOCTh pellaThb WH)XEHEpHbIE 3a7aud  (JOIyCKaeTcs
HAJIMYME MAJIO3HAYUTENIBHBIX OMIMOOK MM HEIOCTaTOYHO IOJHOE
packpeiTue coJiepKaHue BOIIpOCa WIn HOTPEUIHOCTb
HENPUHLMIINAIBHOIO XapaKTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOIMUMBIX TCOPETUYCCKUX 3HAHWI, JOMYIICHBI
OIIMOKU B ONpPEACIICHUU MOHITHA U ONMUCAHUH XMMHUYECKHX 3aKOHOB,
OrneHka «He SIBJICHUHA W TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHBI 3a/la4yH, HE
3aUTEHO» MIPABUIIBHO OIEHUBAIOTCS PE3yJIbTAThl U3MEPEHHUIA,
- HE3HaHHWE OCHOBHOI'O MaTepuana y4eOHOH MporpamMMel,
JIOITYCKAIOTCS TPyOble OMTMOKH B H3JI0KCHHH.

4.2. IIpouenypsl ¥ OlIeHOYHbIE CPECTBA JIJIsl IPOBeIeHHUs IPOMEKYTOYHOI aTTeCTAlMHU
4.2.1. 3auer

3auer sBiseTcss  (OPMOM  OIEHKM  KayecTBa OCBOCHHUSI  OOydYalolMMCS  OCHOBHOM
npodeccroHanbHOM 00pa3oBaTeIbHONM MPOrpaMMBI MO pazfenaM AucuMImuHbl. [lo pesynbratam
3ayeTa 00yJaromeMycs BBICTABIISIETCS OLIEHKA «3aYTEHO» WU «HE 3aU4TEHOY.

3aueT TOPOBOAMUTCA IO OKOHYAHUHM UTEHUs JIEKUMH W  BBHINOJHEHHS JIaOOpaTOPHBIX
(mpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBJISETCS IOCIEIHEe 3aHATHE [0 JAMCLHUIUIMHE. 3auer
MPUHUMAETCS TPENoAaBaTeNs MU, MPOBOIUBLUIMMH Ja0OpaTopHble (IIPaKTUYECKUE) 3aHATUSA, WIU
YUTAIOIIKMMH JIEKIIMM TI0 TaHHOM AucUMIIIMHE. B ciydae OTCyTCTBHS BEAYLIETO MpenojaBaTelis 3a4eT
MpUHUMAETCA TMpernojaBaTeNieM, Ha3HAauU€HHBIM paclopsDKeHHeM 3aBenytomiero kadeapoir. C
paspenieHus 3aBeAyroniero kadeapoil Ha 3adeTe MOXKET MPHCYTCTBOBATh IPEINOaBaTeNlb Kadeapsl,
MIPUBJICYECHHBIN I TOMOIIH B IPUEME 3aUeTa.

[IpucyTrcTBHe Ha 3aderax mpernojaaBaTeneli ¢ Apyrux Kadeap 0e3 COOTBETCTBYIOIIETO
pacnopsiKeHHs peKTopa, MPOPeKTopa 1o yuyeOHol pabore wiu JekaHa ¢pakynbTeTa He JOIMyCKaeTCs.

@®opmMbI IpoBeIeHHs 3a4€TOB (YCTHBIM OMpoc 1o OuiieTam, MUChbMEHHast paboTa, TECTUPOBAHUE U
Ip.) orpenenstoTcs Kadeapoi 1 T0BOIATCS A0 CBEACHHS 00yJaroIMXcsl B HaUaje ceMecTpa.

Jns npoBeneHus 3adera BeNyIIMH IIpernojaBaTellb HaKaHyHE IIOJydyaeT B J€KaHaTe
3a4€THO-IK3aMEHAIIMOHHYI0 BEJIOMOCTb, KOTOpasi BO3BpalllaeTcsi B JEKaHAT TMOCJIE€ OKOHYAHUSA
MEpPOIPUATHS B JIEHb IPOBECHUS 3a4€Ta WIH YyTPOM CIEAYIOLIETO JHS.

OOyuaroniuecs npu siBKe Ha 3a4eT 00si3aHbl UMETh MPH ce0e 3aYeTHYI0 KHIXKKY, KOTOPYIO OHH
MIPEIBABISAIOT IPETIOAABATEIIO.

Bo Bpewms 3adera oOydaromuecs MOTYT MOJIb30BaThCS C pa3pellieHHs BEAYIIETO MPEenoJaBaTes
CIPaBOYHON U HOPMATUBHOM JIUTEPATYPOH, APYTUMHU IOCOOUSIMHA U TEXHUYECKUMU CPEJCTBAMHU.

Bpemst moAroToBku 0TBETa B yCTHOM (hopMe Mpu cave 3a4eTa JIOJKHO COCTaBIsATh He MeHee 20
MUHYT (T10 JKeTaHUI0 00YyYaromIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera - He Gomnee 10
MUHYT.

[IpenogaBaTento MpeaoCTaBIsAETCS MPABO 3a/1aBaTh 00YUYAIOUIMMCS JTOTOJIHUTEIbHBIE BOIIPOCHI B
pamMKax mporpamMmbl JUCIHUILTUHBL.
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KauecTBeHHas OlleHKA «3a4TEHO», BHECEHHAsS B 3aUETHYIO KHMKKY U 3aU4€THO-7K3aMEHAIIHOHHYO
BEJIOMOCTb, SIBJISIETCS PE3YJIHTATOM YCIEITHOTO YCBOCHHS YUeOHOTO MaTepuara.

PesynbTar 3auera B 3a4€THYIO KHIDKKY BBICTaBIISIETCS B JCHb MPOBEACHUS 3a4€Ta B IPUCYTCTBUH
camoro obyuaromerocs. [IpernogaBarenu HECYT NEPCOHATBLHYIO OTBETCTBEHHOCTD 32 CBOCBPEMEHHOCTh
M TOYHOCTH  BHECEHHMS  3amucel O  pe3ylbTaTax  MPOMEXYTOYHOM  aTTecTallud B
3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTh U B 3a4ETHBIC KHIKKHU.

Ecnu oOyuaromuiicst sBUICS Ha 3a4eT UM OTKA3alCs OT MPOXOXKIACHHS aTTECTAllMd B CBS3U C
HETIOATOTOBJICHHOCTHIO, TO B 3aU€THO-’K3aMECHAITMOHHYIO BEJJOMOCTh €My BBICTABJISICTCS] OIICHKA «HE
3a4TEHOY.

HesBka Ha 3aueT oTMe4aeTcsl B 3a4€THO-3K3aMEHAITMOHHOW BEIOMOCTH CIIOBAMH «HE SIBHJICS.

Hapyimienne AQUCHMIUIUHBL, CIHCHIBAHUE, HWCIOJIB30BaHHWE OOYYAIOUIMMHUCS HEpa3peleHHbIX
MEYaTHBIX M PYKONMUCHBIX MaTEPHAIOB, MOOWJIBHBIX TEJIE(POHOB, KOMMYHHUKATOPOB, IJIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BUAOB JTUYHONH KOMMYHUKAIIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs 3aduera 3ampenieHo. B ciydae HapymieHus 3Toro TpeOOBaHHS TpernojaBaTeib 00s3aH
yAATUTh 00YYaroerocsi U3 ay JUTOPHH U IPOCTABUThH €MY B BEJJOMOCTH OILIEHKY «HE 3a4TCHOY.

OOy4arommumMcsi, HE CIABIIMM 3a4€T B YCTAHOBJICHHBIC CPOKH TO YBaXKUTEIHHOW MpPUUYUHE,
WHJMBU1yalIbHbIE CPOKU MTPOBEACHHUS 3a4E€Ta ONPEAEISIOTCS IPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyuJaromuecs, HUMEIIINE aKaIEeMUYECKYI0 3aJ0JKEHHOCTh, CHAIOT 3ad4eT B  CPOKH,
omnpezenseMble YHuBepcuTeroM. MHpopmanus o0 JIUMKBUIAIMH 33J0DKEHHOCTH OTMEYaeTcsi B
9K3aMEHAIIMOHHOM JIMCTE.

Jomyckaercsi ¢ pa3pellieHusi JeKaHaTa M JOCPOYHas clada 3adera C 3alKChbio PEe3yJbTaTOB B
9K3aMEHALIMOHHBIH JIUCT.

WuBanuapl ¥ Jaulla ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3[0POBBSI, MOTYT CAaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC WHIUBUAYaIbHBIM YYCOHBIM TUTAHOM. MHBANMIBI ¥ JIWIA C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIME HApYIICHUs OMOPHO-IBUIATEIBHOrO arapara, JAOIMYCKAITCs
Ha aTTECTAIlMOHHBIC UCTIBITAHUS B COMTPOBOXKICHNUU aCCUCTEHTOB-COMPOBOXKAAIOIIUX.

[Tpouenypa mnpoBeAeHHUS TNPOMEKYTOUHOM aTTeCTallMd MJi OCOOBIX CIIy4aeB M3JIOKEHA B
«ITonmoxkeHNM O TEKYIIEM KOHTPOJE YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTalli O00y4YaroIMuXcs Mo
OIIOII 6akamaBpuara, crienuanutera U Maructparyps» ®I'BOY BO HOxno-Ypansckuii 'AY (2016
r.).

IIkama n KpUTCPUH OLICHUBAHUA OTBCTA 06yqa}0meroc>1 MMpCaACTaBJICHLI B Ta6n1/1ue.

IlIkana Kpurepun oneHuBanus
3HaHUE [POrPpaMMHOIO MaTepuajla, YCBOEHHE OCHOBHOM U
JOTIOJTHUTEBHOM ~ JINTEpaTypbl,  PEKOMEHJAOBAHHOW  MPOrpaMMOM
Onenka JMCLUIUIMHBL, TPaBWIbHOE peIleHHe MHKEHEPHOH 3a7a4yM (IOoIMycKaeTcs
«3a4TEHO» HaJIM4YME MAaJO3HAYUTENbHBIX OIIMOOK MM HEAOCTATOYHO IOJIHOE

PacKpbITHE COEP>KAHUE BOIIPOCA MIIU MOTPEIMIHOCTh HEMPUHIUITNAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_ICHKa «HE Hp06eﬂbl B 3HaHHAX OCHOBHOI'O HpOrpaMMHOI0 Marcpuala,
3a4TCHO» MPUHIOHUIIHWAJIBHBIC OIINOKU Ipr OTBETC HA BOITPOCHI.

Bonpocsl k 3auery

1.  OcHOBHBIE 3aKOHBI XUMHH.

2. DKBUBAJICHT 3JIEMEHTOB. 3aKOH KBHBAJICHTOB.

3.  DOKBUBAJIEHTHI MPOCTHIX U CIOKHBIX BEILIECTB.

4. CoBpeMeHHas TeOpHUs CTPOEHHUS aToMa.

5. Topsamox cocraBneHus dNEKTPOHHBIX GhopMmyil. [Ipumepsi.

6. PacnpeneneHue 31€KTPOHOB MO SHEPTETUYECKUM SUCHKaAM.

7. DOHeprusi HOHU3alLUKU U 3JIEKTPOOTPULATENBHOCTh. VI3MEHEHNE UX B IEPUOINUECKON
cucteme /1. 1. Menaeneena.

8. CKOpOoCTb XMMHUYECKHX pEaKIMi. 3aKOH JEHCTBYIOINX MacC.

9. 3aBHCHUMOCTH CKOPOCTH PEAKLIHUH OT TEMIEPATYPhI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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30.

31

37.
38.
39.
40.
41.
42.

43.

44,

45

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Xumnueckoe paBHoBecue. Koncranra pasnosecus. [Ipunnun Jle—Illarense.

1-3akoH TepMoMHAMUKH. DHTaNbNMs. TepMOXUMHUECKHUEe ypaBHeHUs. 3akoH ['ecca.
2—3aKOH TepMoauHaMMKH. DHeprust ['n06ca. Hanpasienue npoTexkaHust MpoLECCOB.
XapaKkTepUCTHKA MOJISIPHOM U HEMOJISAPHOM KOBAJICHTHOU CBs3U. [IpuBecTr npumepsl.
JloHopHO-akuenTopHas cBs3b. IIpumMepsr.

Bonoponnas cBsase. I[Ipumepst.

Nonnas cs3b. [Ipumepsl.

CrniocoObI BbIpa)Ke€HUSI KOHIIEHTPAILMH PACTBOPOB.

PactBops! HeanekTponuToB. Juddysus. Ocmoc. 3akon Bant-Todda.

JaBnenue napa Haja pactBopamu. 3akoH Payms (1).

M3meHeHne TeMInepaTypbl KUIIEHHSI U 3aMep3aHus pacTBOPOB. 3akoH Payiis (2).

. PactBOpbI 251ekTponuToB. M30TOHNYECKU KOAPPUIIUEHT.
22.
23.
24.
25.
26.
27.
28.
29.

Teopus 3AEKTPOTUTUYECKON AUCCOLUALINHU.

CryneHuaTasi JUCCOIHAINS KUCIIOT, OCHOBAHUN U COJICH.

Crenens auccounannu. GakTopsl, BAUAIONINE HA CTEIEHb IUCCOLUALIUH.

Nounoe npoussenenne Boasl. PH cpeasl. Unaukatopsl.

Bosmoxusle cinyuyau ruaposnsa cose. IIpumepst.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakinu. [Ipumepsi.

AMQOTEpHOCTD.

OKHCIUTENbHO-BOCCTAHOBUTENIHHBIE CBOMCTBA 3JIEMEHTOB U UX MojoxkeHue B cucreme J[. 1.
MenaeneeBa. OCHOBHBIE OKUCIIMTENIN U BOCCTAHOBUTEH.

DNEeKTPOAHBIN MoTeHIIMa . BogopoiHbIi 351eKTpoI.

. HopmanpHble 351ekTpoiHble TOTeHIMANbI. Ps1 HanpspkeHU MeTaios.
32.
33.
34.
35.
36.

lMansBannueckwuii 35iemMeHT. [Ipumepsl.

TonIUBHBIEC FTIEMEHTHI.

O/1C ranpBannyeckoro 3nementa. @opmyina Hepuera.

DNEKTPOIN3 pacTBOPOB U paciuiaBoB. 3akoH Dapajes.

[Iporeccrl, mpoTekaroiire MpH IEKTPOIU3E C PACTBOPUMBIM aHOAOM. O01aCTH MPUMEHEHUS
AIEKTPOIIN3A.

AKKYyMyJISTOpBL. THITBI aKKyMYJISITOPOB.

[Tpoueccrl, mpoTeKarOIIUE MPU Pa3pAIKe U 3apsiIKe CBUHIIOBOTO aKKyMYJIATOPA.

OO0me XUMHYECKUE CBOMCTBA METAJIOB.

B3aumopeicTBiue METaIOB ¢ KUCIOTaMHU.

A3zotHas kuciaotra. OcoOOEHHOCTH B3aUMOJICHCTBUS ¢ METaJUIaMHU.

MeTo/b1 TONTydeHus: MeTaJIoB U3 pya. [IpuMepsl COBpeMEeHHBIX CIIOCOOOB MOTy4YeHHUs
METaJUIOB.

Kommekcusie coequnenus. [Ipumepsl. BHeminss u BHyTpeHHSs chepsl.
KomrmiekcoobpazoBatenb. 3apsq KOMIUIEKCHOTO HoHa. KoopanHannoHHoe uncio. JInraumsl.
[Tonmumepsl. DU3NKO - MEXaHUYECKHE CBOMCTBA MOJIUMEPOB. TpH COCTOSHUS:
CTEKIJI000pa3HOE, BRICOKOAIACTUYHOE, BA3KO—TEKYyYee.

. [Tonmumepsl. [Ipupoanbie U cuHTeTHYECKHUE MOJUMEpPBI. CocTaB moauMepoB. 3BeHo. Llens.

Crenens nonumepusauuu. [Ipumepsl.

ITnactmaccel. CocrtaB, mojiydyeHue, CBOMCTBA U MpuMeHeHue. [Ipumepsl.

[Momumepsr. CriocoObI MOTyYeHHs! TOJIUMEPOB.

Bunel kayuykoB. [Ipumepsl, cCBOMCTBA, IPUMEHEHHUE.

[TommayTriien. Ilonuxnopsunwil. Ilonyuenue, CBOMCTBA U IPUMEHEHUE.
[Tonurtetpadropatunen. [lomyuenue, cBolicTBa U MPUMEHEHHUE.

CunTteTHuecKue BOJIOKHA, KiIacCHU(pUKAIIHs, OOIINE CBOMCTBA, MOTyUYCHHE, IPUMEHEHHUE.
Kopposus metanioB. MexaHus3m KOPpO3HUOHHBIX MporieccoB. [Ipumepsr.

ATMochepHas Koppo3usi.

MeTo/1b1 321U Thl METAIIIOB OT KOPPO3HUH.

Koppo3uonHsle nporiecchl, NPOTEKAOIINUE IPU HAPYLIEHUH METANINYECKUX TOKPBITUI
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4.2.2. KonTpoubHas padora

3amaHus JUIS  KOHTPOJBHOW pabOThI, ONpejclieHue BapWaHTa BBINIOJHCHUS —3aJaHHMA
MIpeICTaBICHBl METOJUIECKOM MTOCOOHH:

XoxnoB, A. B. Xumusi [DnexktpoHHbIi pecypc] : yueOHoe mocobue / A. B. Xoxios, H. M.
[Matpakosa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
nocrtyta http://192.168.0.1:8080/localdocs/himi/3.pdf.
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