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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTatamu ocBoenusi OINOIT

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanaBp no HanpasieHuto moaArotoBkd 35.03.06 ArporHkeHepHs T0JHKEH ObITh MOJATOTOBJICH K
CICNYIOUIMM BHUAaM NPO(HECCHOHANIBHOU AEATSILHOCTU: HAaydHO-HCCIIE0BATEIbCKOM, MPOEKTHOM,
MPOM3BOICTBEHHO-TEXHOJIOTUUECKOM, OPraHM3alMOHHO-YIIPABICHYECKON JIESTEIBHOCTH.

Heabp AMCHUNIMHBI — CHOPMHUPOBATH y CTYACHTOB CHCTEMY (YHIAMEHTAIbHBIX 3HAHHH 110
XUMHH, HEOOXOTUMBIX JUIsl MOCIEAYIOIIeld TMOArOTOBKMA OakaiaBpa, CIOoCOOHOro K 3ddexkTuBHOMY
PELICHUIO MPAKTHYECKUX 3a/au CEIbCKOXO3SMCTBCHHOTO MPOU3BOJCTBA, a TAKXKE CIIOCOOCTBYIOIIUX
JajgbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agayu JHCHHILIUHBI:

— H3YYUTh OCHOBHBIC XHMHYECKHE SIBICHHS, OBJIAJCTh (DYHIAMEHTAJIbHBIMUA TMOHITUSMH,
3aKOHAMH U TEOPHSIMU KJIACCHYECKOM U COBPEMEHHON XUMHUHU;

— c(hopMHPOBATH OCHOBBI HAYYHOTO MHUPOBO33PEHHUS M COBPEMEHHOTO XMMHUYECKOTO MBIIILICHHS;
O3HAKOMHUTHCS C HAYYHOM armapaTypoi 1 METOIaMi XUMUYIECKOTO HCCIICTOBAHMUS, IPHOOPECTH HABBIKH
MPOBEICHUSI XUMHYECKOTO IKCIIEPUMEHTA;

— HAY4YHUTHCS BBIIEIATH XUMHYECKOE COJCp)KaHHE B MPO(ECCHOHATBbHBIX 3amadax Oymymiei
JEATSIbHOCTH;

— OBJIQJIETh METO/IaMH PELICHHUS MPOPECCHOHATBHBIX 3a/1a.

1.2. llnanupyemble pe3yJbTaThbl 00yUYeHHUs 110 JUCHHUILIMHE (IOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

[Tnanupyembie [Tnanupyemblie pe3yabTaThl O0yUYSHHS 110 AUCIUTLINHE
pe3ynbTaThl
oceoerms OIIOII 3HAHUS YMEHHUS HaBBIKU
(KOMITETEHITUN )

OIIK-2 OO6yuatomuiicss  poipkeH | OOy4varoruiicst qomxkeH | OOydaronuiicss JT0mKeH
CIIOCOOHOCTH K 3HATh: OCHOBHBIE 3aKOHBI | YMETh:  HCIOJB30BaTh | BIAJETh: HaBbIKAMU
WCIIOJIb30BaHUIO XUMUU, SBIICHUSI W | OCHOBHBIC XMMHYECKUE | OTICAHUS OCHOBHBIX

OCHOBHBIX 3aKOHOB | MIPOLIECCHI, HAa KOTOPBIX | 3aKOHBl U TOHSATHS B | XUMHYECKHX  3aKOHOB,
€CTECTBEHHO-HAYYHBI | OCHOBAHBI MPUHIIUIIBI | TPO(ECCHOHATTBHON SIBJICHUH W TIPOIECCOB,
X JIUCUUIUIMH B JeCTBUS OOBEKTOB | ACATETPHOCTH H Ui | HA KOTOPBIX OCHOBAHBI
npodeccuoHaIbHON | Tpo(eccCOHaNbHOM pEIICHUS WHKCHEPHBIX | IPUHIMIBI  JICUCTBUS
JIeSITeNIbHOCTH JeSTeNIbHOCTH U KoTophie | 3aaay - (b1.5.23-V.1) 00BEKTOB
HCTIONB3YIOTCS TUTSt npodecCuoHaATBHON
pelieHrs  MHXXEHEPHBIX JEeSTeIbHOCTH u
3anad - (b1.5.23-3.1) KOTOpbIE HCIONb3YIOTCS
TUIS pelieHus
WHXCHEPHBIX
3anad - (b1.5.23-H.1)

2. Mecto pucuuminnsel B ctpykrype OIIOII

Hucnummuaa «XuMus» OTHOcUTcss K Oa3oBor uactu binoka 1 (B1.5.23) ocHoBHOM
npodeccuoHaIbHOW 00pa30oBaTeIbHON MpPOrpaMMbl OakajgaBpwaTa IO HAMPABJICHHUIO TOATOTOBKH
35.03.06 ArpoumxeHepusi, mpoPmiib - DIEKTPOOOOPYJOBAHHE M aBTOMATHU3ALUS TEXHOJOTHYECKHX
MPOIIECCOB.

Pa3nesibl AMCUMIUIMHBI M MEKTUCHUILIHHAPHBIE CBSI3H ¢ 00eCTeYnBAIOIIMMH
(mpexuecTBYOMUMH) U 00ecrieduBaeMbIMU (MOCTESAYHOINMMHA) TUCHUIITIMHAMMA




HaunmenoBanue
00ecIeYnBaroIINX
Ne | (mpenmectByroniux)
/n | W 00ecreYnBaeMbIX
(mocneayromumx)
JUACIUATUINH

@opmMupyemMble KOMIIETEHLIMU

Pazmen 1 Pazgen 2 Pa3nen 3 Pa3znen 4 Pa3nen 5

[IpenmecTByromye AUCIUIINHBI B y4eOHOM TUTaHE OTCYTCTBYIOT, TOCKOJIBKY TUCIUTUIHHA
u3zyuaercs B 1 cemectpe

[Tocnenyromme TUCHUTLIIMHBI

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

2. TerutorexHuka - OIIK-2 OIIK-2 - OIIK-2

3. O0béM AUCHUNIMHBI U BUABI Y4eOHOH padoThI

OO0BeM IUCHMIUIMHBI cocTaBisieT 3 3adeTHbie eauHuibl (3ET), 108 akameMuyeckux 4Yacos.
(manee yacoB). luciurinnHa uzy4aercs B 1 cemectpe.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun y4e6Hoit paboTst KonuuectBo yacos
KonrakTHasi padora (Bcero) 32
B ToMm gucie:
Jlexnuu 16

[Ipaktuueckue 3ansatus (I113) -

JlabopaTopnsie 3ausartus (JI3) 16
CamocrosiTesbHas padora o0yuaromuxcs (CP) 76
Kourtpousb -

Htoro 108

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam

B ToMm ducne A

=

HauMmenoBanwme pazena 2
paspemau |p o ok KonTakTtHas paborta g,

/o TEMBEI CP z
JICKITUH JI3 113 <

1 2 3 4 5 6 7 8

Pazgen 1. OCHOBBI CTpOEHHS BeNIECTBA

1.1. Beenenne. OCHOBHEIE 5 1 2 - 2 X
3aKOHBI XUMHUU.

1.2. | Xumus u nepruogudeckas 9 3 2 - 4 X
CHUCTEMA DIIEMCHTOB.
CtpoeHue aTOMOB.




XUMHYECKas CBA3b.

Pazgen 2. BzanMoIelCTBUS BEIIECTB

2.1. | Xumnueckas 16 2 2 - 12 X
TepMOJIMHAMUKA.
OCHOBHBIE 3aKOHBI
TEPMOJIMHAMHUKH.
XuMHUYecKass KHHETHKA.
XHWMHYECKOE PAaBHOBECHE.

Pa3nen 3 PacTBophl.

3.1. XUMHYECKHE CUCTEMEI. 22 2 3 - 17 X
PacTBOPBI, AUCIICPCHBIC
cucteMbl. OCHOBBI
XUMHUYECKOIO aHaIu3a
BOJIHBIX PACTBOPOB.

Paznen 4. DneKTpOXUMHUYECKHE MPOIECCHI.

4.1. DIIEKTPOXUMHUYECKHUE 26 4 4 - 18 X
CHUCTEMBI:
KHCJIOTHO-OCHOBHEIE U
OKHCIIMTEILHO-BOCCTAHOBH
TeJIbHBIC CBOMCTBA
BemecTBa. I'apbBaHYCCKHE
3JEMEHTBI. X UMHYECKHE
HCTOYHHKHU TOKA.
DAEKTPOIN3 COSTUHEHHI.
Koppo3zus merannos u
3aIuTa OT KOPPO3HH.

4.2. Peaknmonnas 14 2 2 - 10 X
CIIOCOOHOCTH BEIIECTB.
XHUMHUYECKHUE CBOMCTBA

METAJIJIOB.
Paznen 5. DnemMeHThI OpraHn4ecko XUMHUH
5.1. DneMEeHThI OpraHu4ecKoin 16 1 2 - 13 X
XUMHUH, TTOJTAMEPHI,
OJIUTOMEPBHL.
Hroro 108 16 |16 - 76
4. CTpyKTypa M coaep:KaHue TUCHUIINHBI
4.1. Coaep:xxaHue TUCHHILINHBI
BBenenue

XuUMHS KaK 4acTb ecrecTBO3HaHus. [Ipenmer xumun. BemecTBo. Buabl XUMHUUYECKUX peakUil.
CBsA3b XUMHUHU C APYTMMHU HayKaMH. 3HauY€HHE XUMHHM B (POPMUPOBAHUU MBIIUIEHUS, B U3YYEHUU
IPUPOJIBI M PA3BUTHH TEXHUKU. XUMUS U TPOOIEMBI KOJIOTUH.

OcCHOBBI CTpOEHHS BelleCTBA
DNeKTPOHHOE CTPOCHHE aToma " CHUCTEMAaTHKa XUMHYECKUX 3JIEMEHTOB.
KBantoBO-MexaHnnueckass wmognenb aroma. Ilpunnun Ilaynu wu mnpasuno Xynpa. Crpoenue
MHOTO3JICKTPOHHBIX aToMOB. [lepuonuueckas cucrema .M. MenneneeBa u M3MEHEHUE CBOMCTB
3JIEMEHTOB U UX COeIMHEHUH. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB. XUMUYECKAsI
cBA3b. OCHOBHBIE TUIIBI U XapaKTEPUCTUKH CBs3H. KOBaJIeHTHAst U MOHHAs CBS3M. MeToa BaJIEHTHBIX




cBs3edt. ['mbpuamsanus. [loustue o mMerone MoJEKyaApHBIX opOuTaneii. CTpoeHHUEe W CBOICTBa
npocredmmx MoJiekyn. Tumbl B3aumoaencTBust moiiekyna. KomruiekcHbie coenuHeHus. OCHOBHBIE
BHU/JIbl B3aUMOJAEUCTBUS MOJIEKYJ. CHUJIbI MEKMOJIEKYIIPHOrO B3auMoaeicTBUsA. BogopoiHas cBs3b.
JIOHOpHO-aKLIENTOPHOE B3aUMOJAECHCTBUE MOJIEKyJ. KoMiuiekcHble coenuHeHus. Komiuiekcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAHMBI, 3apsAl W KOOPAWHAIIMOHHOE 4YHCIO KOMIUICKCOB. THIIBI
KOMIUIEKCHBIX cOelUHEHUW. [IoHSITHE O TEOpUsAX KOMIUIEKCHBIX COCIWHEHHI. XUMHS BEIIECTBA B
KOHJCHCUPOBAHHOM COCTOSIHUU. ATpEeraTHOe€ COCTOSIHHE BElleCTBa. XHUMHUUYECKOE CTPOCHHUE
TBepaoro Tema. AmMopdHoe cocTossHME BemiecTBa. Kpucramiel. Kpucramnmdeckue pemeTKy.
XuMHYecKasi CBsi3b B TBEPIbIX TellaX. Meraminueckas CBA3b M METaJUIbl. XHUMHUYECKasl CBS3b B
MOJYNPOBOJHUKAX M JuAJIEKTpuKax. PeanmbHble Kpuctamibl. IIpoctoe BemiectBo. M3omepuss u
aJUIOTPOIHUSL.

B3anmoneiicTBuA BeniecTn

DJeMeHThl XMMUYECKOH TEepMOAMHAMHUKH. DHepreTruueckue 3(P(EeKTbl XUMHUYECKHX pPEaKLui.
BuyTpeHHsAs »Heprus u oHTanbnud. Tepmoxmmusa. TepMOXMMHUYECKHE 3aKOHBI M YpaBHEHHUS.
OHTanbnusi 00pa3oBaHUS XHMMHUYECKUX coeluHeHuid. CTaHIapTHOE COCTOSHHUE. OHTPONUS U ee
M3MEHEHHE MPU XUMHUYECKUX mpoueccax. JHeprus 'm60ca u sHeprus ['enbMrosbla 1 uX U3MEHEHUS
IIPY XUMHUYECKUX IIPOLEcCax. YCIOBHS CaMONIPOU3BOJIIBHOIO INPOTEKAHWS XMMHYECKUX PEAKIIMM.
VYcnoBust xumuueckoro paBHosecusi. OOpaTtuMble U HeoOpaTUMbIE peakIuu. XUMUYECKUNA MOTEHIHAI.
AKTHUBHOCTb ¥ KOO (QUIIMEHT aKTUBHOCTH.
Xumuueckoe u ¢a3zoBoe paBHOBecus. 3aKOH JeiicTBus Macc. KoHcTaHTa paBHOBECHs U €€ CBS3b C
tepMoguHamMuueckumMu  @yHkuusimu.  [Ipunnun  Jle-lllarense. Xumuueckoe paBHOBecHE B
rereporeHHslx cucremax. @asooe paBHoBecue. IIpaBuno ¢a3. Pacnpenenenue BemecTB B
reTeporeHHbIx cuctemax. IloBepxHocTHbie siBieHHs. CopOums. AncopOLMOHHOE pPaBHOBECHE.
I'ereporennsle AUCIIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHKa. CKOPOCTh TOMOT€HHBIX XHUMHUYECKUX peakuuid. OCHOBHOE XUMHUYECKOE
ypaBHEHUE. 3aBUCUMOCTb CKOPOCTH XHMHYECKUX DPEAKIMHM OT TeMIlepaTypbl. DHEpPIHsl aKTHBALUU.
l'omorennsiii katanus. Llennpie peakuuu. OU3HMYECKHE METOIBl YCKOPEHUS XUMHYECKUX PEAKIIHI.
KonebarenbHble peakiuu. CKOpPOCTb FeTePOreHHbIX XUMHUYECKUX peakluil. ['ereporeHHbIil KaTanus.

PacrBopsbl.

Omnpenenenre u KiaccUPUKAUs pacTBOPOB. PacTBOpBI HEAIEKTPOIUTOB M 3JIEKTPOIMUTOB.
BoaHbie pacTBOpBI 37IEKTPOIUTOB. ACCOIMMPOBAHHBIE U HEACCOLIMUPOBAHHBIE ANEKTPOIUTHI. CBOMCTBA
PacTBOPOB aCCOLIMHPOBAHHBIX AJIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJBI KaK PaCTBOPHUTEIIS.
DnekTponuTHYecKas AuccolManus BoAbl. Bomopoanslii mokazaTenb cpeibl. MOHHBIE peakuuud B
pactBopax. Jluccoumanus KOMIUIEKCHBIX CO€OUHEHHU. Teopust KUCIOT M OCHOBaHWN. KOHCTaHTBI
KHMCJIOTHOCTH U OCHOBHOCTH.

Komnnounaneie cucremsl. JlucnepcHOCTh U AucniepcHble cucteMbl. Kitaccuukanys KommouIHbIX
CUCTEM. 30JI1 U Tenu. Murennsl 1 ux crpoeHue. [lonydueHne KoIIOUIHBIX PaCTBOPOB. Y CTOMYHUBOCTh
KOJUIOWJIHBIX CHCTEM, ONTHYECKUE M DJIEKTPUYECKHE CBOMCTBA. MeETOABI MOJYYEHHS M pa3pyLICHUs
KOJUIOUIHBIX cucteM. Komnou il B pUpoAHBIX cucTemMax. PacTBopbl moauMepos.

JIEKTPOXMMHUYECKHE MPOLECChI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE MIPOLECCHI. Ornpenenenue u KJaccupuKanus
JJEKTPOXMMHUYECKUX TpoueccoB. 3akoHbl @Dapaned. TepMoanHamuka 3JIEKTPOJHBIX MPOLECCOB.
[Tonatne 00 H5NMEKTPOAHBIX MOTeHIManax. lanpBanudeckue siemeHThl. JDJIC U ee u3MepeHue.
CrangapTHbBI BOJOPOAHBIN ANEKTPOJ W BOAOPOAHAsA IIKajJa MOTEHIMANOB. YpaBHeHue HepHcra.
[loTeHuumansl METANIMYECKUX, Ta30BbIX UM  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  3JIEKTPOJIOB.
HoHcenekTUBHBIE 3JEKTPOABI U ceHcopbl. MemOpansl u MemOpaHHbIH mnoTeHnuan. Kunernka
3JIEKTPOJIHBIX MPOLECCOB. DNEKTPOXUMHUYECKAS] M KOHIIEHTPALIMOHHAs MOJSpU3ALMS. DIEKTPOIIU3.
[TocnenoBaTenbHOCTD ANEKTPOIHBIX MPOLECCOB. BBIXOA MO TOKY. DJIEKTPOIN3 C HEPACTBOPUMBIMHU U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3us u 3amura MetamioB U criaBoB. OCHOBHBIE BUJIbI KOPPO3UHU. XUMHUYECKasT KOPPO3HUSL.
DnexTpoxuMudeckas Kopposus. Kopposus moxa aeicTBueM OyKIalomuX TOKOB. MeTOAbI 3alUThl OT



KOPpPO3UU: JIETUPOBAHUE, DJIEKTPOXMMHUYECKAs 3alIUTa, 3AIUTHBIC NOKPBITHS. M3MeHeHue CBONCTB
KOPPO3HOHHOM cpenibl. UTHruOUTOpBl KOppO3HH.

ONEKTPOXMMHYECKHE CUCTEMBI. XHUMHYECKME HMCTOYHHKM TOKA. OJIEKTPOXMMHYECKHE
SHEPrOYCTAHOBKU. ODIJIEKTPOXMMUYECKHE Ipeo0pa3oBaTeNd, KOHAEHCATOPBL. OIEKTPOXUMHYECKas
00paboTKa METaIOB. DIEKTPOXUMHUUECKUE TTOKPBITHSL.

PeaknuonHasi criocoOHOCTE BellleCTB. XUMHYECKHE CBOHCTBA METAJJIOB.
BemecTBO 1 ero yucToTa. AHAIUTUYECKUI CUTHAT M €T0 BUIBI. XUMHYECKast HICHTU(DUKALIUS.
KucinoTtHo-OCHOBHOE W OKHMCIWTEILHO-BOCCTAHOBHUTEIIBHOEC THUTpPOBaHUE. [ paBUMETpUUYECKHA |
KOJIOPUMETPUUYECKHUM aHANN3. DIEKTPOXUMUUYECKHE METOIbI aHAN3A.

9J1eMeHTBI opralmqeucoﬁ XUMHUH.
OpraHI/I‘leCKI/Ie IMOJIMMEPHBIC MaTCpHUaJbl. MCTO,Z[I)I IMOJIYYCHH IIOJMMEPOB, IOJIUMEPHU3ALM,

nonukoHAeHcalus. CTpoeHue U CBoWcTBa noauMepoB. [IpuMeHenne noammMepos.

4.2. ConepxxaHue JeKI Uit

No Koin-Bo
HaunmeHnoBanue U coaepikaHue JICKITUU
n/m 4acoB
1 | Beenenue. OcHOBHBIE MOHATHS U 3aKOHBI XUMUH [Ipenmer xumun. 3HadyeHUE XUMUU 1

B HAyYHO-TEXHUUYECKOM Nporpecce OCHOBHBIC IOHTHS U 3aKOHBI XUMUHU.

XuMmusi U nepuoauueckas cucrema sneMeHToB. CtpoeHue aromoB CoBpeMEHHBIE
IIPEICTABICHUs. O CTPOCHUM AaTOMOB DJJIEMEHTA, OCHOBAHHBIE HAa HEKOTOPBIX
MIOJIOXKEHUAX KBAHTOBOM MEXAHUKH: JBOMCTBEHHAs KOPIYCKYJISIPHO-BOJHOBAs
IIPUPOJA DJIEKTPOHA, NPUHLUII HEONPEAEICHHOCTH, KBAaHTOBBIE 4ucia. I[IpuHnmn
[Taynu. IlpaBmia ¥ TOPSAAOK 3allOJIHEHUS AaTOMHBIX OpOuTaled, MpaBUIIO
KneukoBckoro, XyHna, 3anper Ilaynm MHOrO2/lIeKTpOHHBIX aToOMOB. B3anmocBs3b
PAacIOIOKEHNUS IJIEKTPOHOB B ATOMAX C MX XUMUYECKHMH CBOMCTBAMU.

2 | [lepnomuvecknii 3aKOH B CBETE€ CTPOCHHS AaTOMOB, NEpUOIUYECKas CUCTEMa 2
251eMeHTOB. HEeKoTOpble XapaKTEpUCTHUKU aTOMOB 3JIEMEHTOB: PaJlyChl aTOMOB U
HOHOB, SHeprus MOHM3AIIHH, SHEprus cpoAcTBa K JIEKTPOHY
AIIEKTPOOTPHULIATEILHOCT. XUMHUUECKast cBA3b HopmaibHOE M BO30YXIECHHOE
cocTtosiHue aTOMOB. OCHOBHBIE TUIIBI U XapaKTEPUCTUKN XUMHUYECKOM CBSA3H: METO/]
BAJICHTHBIX CBSI3€H, IOHATHE O METOAE MOJEKYISIpHBIX opOuTtaneil. CBs3b
KOBaJ€HTHAas, JOHOPHO-AaKIENTOpHas, HWOHHAs, MeTalJIN4YecKas, BOJOPOIHAs.
3aBHCHUMOCTb CBOMCTB BELIECTB OT THIA XUMHUYECKON CBSI3H.

3 | Xumuueckas TepmoanHaMuKka. OCHOBHBIC TIOHSTHS U 3aKOHBI. TepMoqnHaMudecKkast 2
cucreMa. BHyTpeHHss1 3HEprust TepMOAMHAMUYECKON cucTeMbl. TermnoBoii s ekt
peakuuu. IlepBoe Hayaso TepMOAMHAMUKH. OHTainbluA. TepMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca. Bropoe Hauano tepmoanHamMuku. CTaHaapTHas S3HTPOIINS.
@akTopbl (FHTPONUIHBIA M SHTAIBIHUUHBIN), ONpEAesone BO3MOKHOCTh WU
HEBO3MOKHOCTb CaMOIIPOU3BOJIBHOTO IIPOTEKaHUs IIPOLIECCOB.
N306apHo-n30TepMHuuecKkuii moteHnran. HampaBieHHOCTh XUMUYECKUX MPOLIECCOB.
Ouneprus ['enbMrosnbia (M30XOpHO-U30TEPMHUUYECKUI TOTEHIMA).

4 | Xumuueckasi KMHETUKAa. XMMHUYECKOe paBHOBecHE [ OMOreHHbIE U TeTepOTeHHBIE 1
xummuueckue npoueccsl. CKOpOCTh U MEXaHU3M peakiuu. PakTopbl, BIUSIOLUE Ha
CKOPOCTh XMMHYECKHX pPeaKIui. 3aKOH JEHCTBYIOIIMX MAacc, KOHCTAaHTa CKOPOCTH,
KMHETUYECKUE YpPaBHEHUS, MNOPANOK pPEAKIMH. OHEprusi aKTHUBALUM, IPaBHIIO
Bant-T'opda, ypasuenue Appennyca. Karammsz. CwmemeHne XUMHYECKOTO




paBHoBecus. [Ipunnun Jle-llarense.

HucnepcHsie cucteMbl. PactBopbl Krnaccudwukanus IuUCIEpCHBIX  CHUCTEM.
['pyboaucriepcHbIe CHCTEMBI, HX CBOMCTBA U MCIIOJIb30BAaHHUE B CEIHCKOM XO3SICTBE.
Komnnmounneie pacTtBopbl, OCOOEHHOCTHM CTpPOEHHUsS, CBOMCTBA. PacTBopbl, Kak
TOMOTEHHbIE cHCTeMbl. CIOCOOBI BBIpKEHUS KOHIICHTPAIMU PAacTBOpOB. Teopus
pa30aBICHHBIX PACTBOPOB, HEIIEKTPOIUTOB. Ocmoc. OcMOTHYECKOE aBJICHHUE.
JlaBneHue HachllleHHOro mapa. TemmepaTypa KWIIEHUS UM 3aMep3aHus
(kpucramu3anus) pacTBopoB. 3akoHbl Baut-I'opda u Payns s HeaeKTpOIUTOB U
JIEKTPOJINTOB, HCIOJb30BAaHUE WX JJI1 M3TOTOBJIEHUS OXJAXAAOIUX U
AHTHOOJIEIEHUTENIbHBIX CMa30K M kuakocted. AHTU(pu3bl. CuiabHble U cialble
anekTponuThl. KoHcTaHTa u crenens qucconuanuu. M3otonndeckuit ko3hduuent.
3akoH paszbaenenus OctBasnbna. MoHHOE mpousBeneHue BOAbL. BomopomHbii
nokazarenb. l[maponu3. Ero 3HaueHue mpH HCHOJB30BAHUU YAOOpEHHMH U
SKCIUTyaTalMu CEIbCKOXO035MCTBEHHON TEXHUKH.

3JI€KTpOXI/IMI/I'~I€CKI/IC cucteMbl.  OKHUCIUTENIHHO-BOCCTAHOBUTEIIHLHEIC
MpouccCChl:  OIPCACICHHUC, TCPMOANMHAMUKA, HAIIPABJICHHOCTb, BO3MOKHOCTbH
MMPOTCKAHUA B 3aJaHHOM HalpaBJICHUH. 3JICKTpOIIHI:Iﬁ MNOTCHIMAJI Ha TIpaHUIC
T eTeporeHHoﬁ CHCTCMbI MCTAJUI-OJICKTPOJINT. CTaH,Z[apTHBIﬁ SHGKTpO,I[HLIﬁ
MoTCHUUAJ, psAd HAIPAKCHUA MCTAJIJIOB, €0 3HAYCHUC. I'anpBaHMYECKHE 3JICMEHTHI.
HpI/IHI_II/Il'I pa6OTLI. XUMHYECKHE MCTOYHHUKH TOKa. «CYXI/IG» 3JICMCHTHI,
AKKYMYJIATOPBI, TOIIJIMBHBIC 3JICMCHTEI.

Koppo3uss MeraioB. 3ammra OT KOpPpo3uu. XHMHUYECKas U
SJICKTPOXUMHYCCKAA KOPPO3H. HpI/I‘-II/IHI)I U MCXaHU3M 3JIGKTpOXHMH‘~I€CKOI71
Koppo3uu. YiepO, npuyuHseMblii koppo3ueil. Koppo3uss ¢ KuciaopogHodl u
BOJOPOJHON JAenojspu3anne. MeToapl 3aluThl OT KOPpO3uH. JIaKOKpacoyHbIE U
METAJUINYECKUE TOKPBITUS, MPOTEKTOPHAs 3allUTa, 3JIeKTpo3auuTa. MHruOuTOphI
KOPPO3HHU.

ONEKTpONN3 pPAcIVIaBOB U BOJHBIX  PAacTBOPOB  3JIEKTPOJUTOB.
[TocnenoBarenbHOCTh pa3psa 4YacTHIl Ha DJJEKTpoAax MpU DIEKTPOJIU3e B
3aBUCHMOCTH OT BEJIHMYMHBI AJIEKTPOJHOTO mnoTeHnuana. [lonspuzanusa mnpu
anekrponuse. [lepenanpskenue.

OneMeHTbl  opraHnyeckoil xumuu. [lomuMepsl W OJIUTOMEDEIL.
ITonmumepHble MaTepuasibl. MeTOAbl IOJMY4YEHUs, OTAEIBHBIE IPEICTAaBUTEIIN:
IUIACTMACCHI, BOJIOKHA, Kay4yKU. 3aBUCUMOCTb CBOMCTB OTJEJIBbHBIX MaTepUaOB OT
CTPYKTYpPbl MakpoMoJieKyJd. lcronb3oBaHHE IOJIMMEPHBIX MaTepUaloB B
MAaIIMHOCTPOCHUH TMPH OSKCIUTyaTallud M peMOHTe oOopynoBaHus. I'epmeruku,
KOMITAYH/Ibl, KJIEH, JJIEKTPOU30JAIIMOHHBIE MAaTEPHAIIBI.

Hrtoro
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4.3. Conep:xanue JJalOpPaTOPHBIX 3aHATHH

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Kom-Bo
4acoB

Knaccel HeoOpraHM4ecKux COeTMHEHU N

OnpeﬂeneHHe OKBHBAJICHTA METaJljia.

CTpOCHI/IC aToMa U NICPruognvCcCKas CUCTCMa 3JICMCHTOB. XuMU4YeCcKas CB3b.

XuMH4ecKkasi TepMOIMHAMUKA. XUMUYECKasi KHHETHKA.
XHUMHYECKOE paBHOBECUE

NINN -




5. | PacTBOpBI 37€KTPOIMTOB M HEIIEKTPOIUTOB. [IpUroTOBIIEHHE 3JIEKTPOIUTOB U
antudpuzoB. ['maponus ynodbpenuii

6. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH. 2
7. | TanbBaHMUYECKUE AIIEMEHTHI. 2
DNEeKTpoIn3 BOAHBIX PACTBOPOB COJIEH.
8. | Kopposus metaios. 3amura OT KOPpO3UH. 2
9 | Ilomumepsr wu onuromepsl. CocTaBieHHE pEaKIU MOTUMEpHU3ALNH U 2
MTOJIMKOHACHCAIIUU
Hroro 16
4.4. Copepxkanne NPAKTHYECKUX 3aHATHI
[IpakTrueckue 3aHATHS HE PEIYCMOTPEHBI YICOHBIM IIJITAHOM
4.5. Buabl u coiep:xaHue CaMOCTOSITeIbHON padoThl 00y4yarouxcs
4.5.1. Buapl caMoCTOSITENIbHON pabOThl 00yJaromuXCs
Bunbl camocTosTenbHON paboThl 00yYaroIuXCcs KoIuuecTBo 4acoB
[ToaroToBKa K MPaKTUYECKUM 3aHITHAM -
[ToaroroBka k 1a60paTOPHBIM 3aHATHSAM U K 3aLUTE 52
1a00paTOPHBIX pabOT
CamocTosTeTbHOE NU3YYEHUE OTJEIBHBIX TEM U BOIIPOCOB 24
ITonroroBka Kk sK3aMeHy -
Hroro 76
4.5.2. ConepxaHre caMOCTOSATEIHHON PabOThl 00yJarOIIHXCS
Ne Kon-Bo
HanmeHnoBanue TeM U BOMpOCOB
n/m 4acoB

1 OCHOBHBIE 3aKOHBI XUMHU: COXPAHCHHS MAaT€pUU M DHEPTUHU, MOCTOSHCTBA 4
COCTaBa, KpaTHBIX OTHOLIEHUW, ABOTaapo.

2 BrinonHeHne ynpaxHeHUi 10 COCTAaBICHHIO 3JIEKTPOHHBIX (DOPMYII 2JIEMEHTOB. 6
ITepuoanueckuii 3akoH I.1. Menneneesa, nepuoanueckas CHCTEMA AIEMEHTOB. 8
Pemienne pacueTHbIX 3aja4 Ha OMNpENEICHUE DHTAIBIHNH, SHTPONHH, SHEPTUU 8
['uG6ca.

5 Pemienne 3agau Ha oOmpeAelieHHEe CKOPOCTH XUMHUYECKUX pPEakUuuid B 8
3aBUCUMOCTH OT KOHILIEHTpauuu W Temmeparypsl. PaBHoBecue. BrusiHue
JIABJICHUS, KOHLIIEHTPAIlMU U TEMIIEPATyphbl HA CMEILIEHUE XUM. PABHOBECHSI.

6 CriocoObI BEIpaKEHUSI KOHIICHTPALUHA PACTBOPOB (MacCOBast 10JIsI, MOJISIPHOCTB ). 16
Pemienue 3a1a4 Ha pacyeT KOHLICHTPALUKA paCTBOPOB.




7 CocraBiieHHE CXeM TaJlbBaHUYECKOT0 AeMenTa, pacuer J.J[.C. 10
8 N3ydyeHne XUMHYECKMX CBOMCTB MeTaioB. (COCTaBI€HUE XUMHYECKHX 8
YpaBHEHUM.
9 CocraBiieHHe peaklyil NOJMMEpU3ali U MOJUMKOHAeHcauuu. Mcnonp3oBanue 8
MOJIMMEPHBIX MaTepuanoB B TexHUKE. COCTaB JIAKOB.
Hroro 76

5. YueOHO-MeTOAHYECKOE o0eceYeHrne CaMOCTOSATeIbHOI PadoThl 00y4aK0IIMXCS

Y4eOHo-MeToAnYeCKre pa3padoTku uMeroTcst B Hayunoit Gmbnmuoreke OI'bOY BO
IOxHo-Ypansckuit 'AY:

Xumus. Kinaccel HEOpraHM4eCKHX COSAMHEHU [ DIEKTPOHHBIN pecypc] : MeTo . mocooue / COCT.:
A. B. Xoxmo, H. M. Ilatpakosa ; UI'AA .— Yenabunck: UI'AA, 2015 .— 21 c. : w1, Taba. — 0,3 MB
— Pexum nocryna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxnoB, A. B. Xumusa. Xumuueckass KMHETUKa M XMMHUYECKOE pPaBHOBECUE [DJIEKTPOHHBIN
pecypc] : yae6Hoe mocobue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .—
62 c. : wi., Tabn. — 0,3 MB .— Pexxum moctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxyoB, A. B. Xumust [OnekTpoHHbId pecype] : yueOHOoe mocobme / A. B. Xoxnos, H. M.
[Tarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 131 c. : Taba. — C npun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxmoB, A. B.Xumusa. Xumudeckas TepMOAWHAMHKA [DJICKTPOHHBIM pecypc| : ydeOHOe
nocobue / A. B. Xoxios, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015 .— 30 c. : Tabn. —
bubnuorp.: c. 29 — 0,3 MB .— Pexum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6. DoHJ OLIEHOYHBIX CpeacCTB IAJ1d MPOBEACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranumn oﬁyqammuxm

Jnst ycTaHOBIIEHUSI COOTBETCTBUS YPOBHS IMOJATOTOBKH o0yuaromuxcs Tpedboanusm @I'OC BO
pa3zpaboTan ¢OHI OIICHOYHBIX CPEIACTB MAJIs TEKYIIEr0 KOHTPOJA YCIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUHOM aTTecTali 00yJaromuxcs Mo AucuuIInHe. QOoH]T OLIEHOYHBIX CPEICTB MPE/ICTaBIEH
B [Iprnnoxxennn Nel.

7. OCHOBHAsI M JONOJTHHUTEJIbHAsI y4eOHas IUTEePaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHHUITIIMHBI

OcHoOBHas U JOTIOHUTEIbHAS yueOHas JuTeparypa umeercs B Hayunoit ~ OuOnmoreke u
ANEeKTpOHHON HHPOopMaImoHHO-00pazoBarensHoi cpene @I'BOY BO I0xuo-Ypansckuit [AY.

OcHoBHasi iMTEpaTypa
1.1 OO0mast xuMmus [DIeKTpOHHLIH pecypc]: (OCHOBHBIE MOHATHSA, HNPUMEPLI U 3aJa4H) I
Beuepuero dakyaerera / T.B. JXKykoBa. MockBa: MU®DU, 2008.- 141 c. Pexxum gocryia:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumusa [DaexrpoHuslii  pecypc]. HoBocubupck: HoBocHOMPCKHIT TrOCYIapCTBEHHBIN
arpapHbiii yausepcutetT, 2011.- 106 c.
Pexxum mocryma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. Humkosuu E. JI. Xumus [Daexrporuslii pecypce]. 1, O6mag xumus / E.JI. IIInMxkoBHY.
Kazane: U3narennpctBo Kaszanckoro yausepcurera, 2014.- 65 c.



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

Pexxum moctyma: http://biblioclub.ru/index.php?page=book &id=276360.

Jlono/IHUTeIbHAS JIUTepaTypa

1.1. Foumuka H. JI. O6masa xumus [Tekcr]: YueOHoe mocodue st By308 / [lox pen. A.M.Epmakosa.
M.: Uarerpan-Ilpecc, 2002.- 728c.

1.2. Koposun H. B. O6mas xumus [Tekcr]: YueOHuk 1 By308. M.: Beicmasg mkoma, 2003.- 557¢.

1.3. Kyaeman A. I'. O61as xumus [Tekcer]: Yueouuk. M.: Konoc, 1979.- 528c.

Ilepuoanyeckue U31aHUA:

«[Ipubopel M TeXHUKa OKclepuMeHTa», «JlocTmkeHuss Hayku U TexHuku B AlIK»,
«MexaHuzamusi W OJCKTpUUKAIMS  CEIbCKOTO  XO3siicTBa»,  «CHOMpPCKHNA  BECTHHK
CEJIbCKOXO35MCTBEHHON HayKn», «CelbCKOXO34WCTBEHHBbIE MAIMHBI U TEXHOJIOIMMW», «Poccuiickas
CEJIbCKOXO035IIICTBEHHAsI HayKa», «CBETOTEXHUKa», « JHEPTOHAIZ30PM.

8. Pecypchl uH(pOpMALIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « UHTepHeT)», He00X0AUMbIe
AJIs1 OCBOEHMS THCIUTITUHBI

1. EnnHoe 0KHO A0CTyIa K yueOHO-MeTOIMYecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. YuuBepcurerckas ouodamorexka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus 1 00yYAKOIIUXCS 110 OCBOCHHIO TUCIUIIIMHBI

Y4eOHo-MeToAUYECKHE pa3paboTku uMeroTcst B Hayunoit 6ubnuoreke u INEKTPOHHOU
nHpopmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHO0-Ypansckuii [AY:

1.1. KoBanera, O. M. Xumusi. Koppo3us metaiwioB. 3anura OT KOppo3uu [DNEKTpOHHBIN pecypce] :
yueb. mocobue / Kopanesa O. M., Xoxnos A. B. — Yensbunck: b.u., 2013 .— 85 c¢. — C mpunt. —
0,8MB — Pexum nocryna:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumusi. Kitaccbl HeOpraHMuecKuX COeIMHEHHM [ DIEKTPOHHBIN pecypc] : METoI. mocodue / CocT.:
A. B. Xoxnos, H. M. ITarpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tabn. — 0,3
MB .— Pexxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

1.3. Xoxmog, A. B. Xumus. Xumudeckas KHHETHKA U XUMHYECKOE paBHOBECHE [ DIIEKTPOHHBIN pecypc|
: yuebHOe ocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 62
c. : mi., Tabn. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. XoxmoB, A. B. Xumus [DnexktpoHHBI pecypc] : yueOHoe mocodme / A. B. Xoxmos, H. M.
[TaTpakoBa ; UT'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C mpun. — 0,9 MB .—
Pexxum moctyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5. Xoxmos, A. B. Xumus. XuMmuueckas TepMOAMHAMUKA [ DIIEKTPOHHBIN pecypc] : yaebHoe mocodue /
A. B. Xoxnos, H. M. Tlarpakosa ; U'AA .— Yensounck: UYI'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.


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%5c13826&__SemesterType=0

1.6. Xumus. I'maponus [DnexkTpoHHBI pecypc] : meron. mocobue / coct.: A. B. Xoxmos, H. M.

1.7.

1.8.

[Matpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocrymna http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHUCIUTEIIBHO-BOCCTAHOBHUTENBHBIC PEaKuK [ DJIEKTPOHHBIN pecypc] : MeToaudeckoe nocooue /
coct.: A. B. Xoxuos, H. M. [1atpakosa ; UI'AA .— Yensounck: YI'AA, 2015 .— 36 ¢. : tabn. — C
npuin. —  bubmmorp.: c¢. 30 (4 mas.) .— 04 MB .— Pexum pgocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

Metoanyeckne yka3aHus K J1abopaTtopHOil paboTe mo Teme "DIeKTpOiH3 BOIHBIX PAacCTBOPOB
conei" [DnekTpoHHbIA pecype] / coct.: A. B. Xoximos, H. M. Ilatpakona ; UI'AA .— YensOuHck:
UrAA, 2015 — 13 ¢ : mabn. — C mpun. — 0,2 MB .— Pexum npocryma
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIIOJb3YyeMble IPH OCYIIECTBJIEHHH 00Pa30BaTe/ILHOI0

npoiecca no JMCUMILVIMHE, BKJIIOYAs NepeyeHb NPOrpaMMHOro odecrevyeHust u
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

B HayuHoil 6ubanoTreke ¢ TepMUHAIBHBIX CTAaHIIMNA IPEJOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX:
- KoncynpranTllntoc (cripaBouHbIe TPABOBBIE CUCTEMBI);

- Texakcnept (nHbopManMoHHO-cripaBoyHas cucrema ['OCToB);

- «CenbXxo3TeXHHUKa» (aBTOMAaTU3UPOBAHHAsSI CIIPABOYHAs CCTEMA).

11. MaTepuaibHO-TeXHUYECKasi 6a3a, HeOOXoAUMas /Il OCYIECTBJIEHHS
o0pa3oBaTeILHOIO MpoLecca Mo JHCHHIINHE

ITepedyenn y4eOHBIX Ja0opaTopuii, ayIMTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. JTaboparopus Ne 3083, ocHaiéHHast 000pyA0OBaHUEM JUIs BBINOJIHEHHS Ja0OpaTOPHBIX paboT
2. JJaboparopust Ne 309a3, ocHaméHHast 000py0BaHUEM JIJIsl BBITIOTHEHUS J1a00OpaTOPHBIX padboT

IlepeyeHb 0CHOBHOIO y4e0HO-/1200paTOPHOro 000pPy10BaHHA
1. BEIIpAMHUTETD

. BEChl aHAJIUTUYECKHE
. My(enbHas neub

. BECBl TEXHHUYECKHE

. CYIIMJIBHBIN 1IKag

. TepMOCTaT

. UCTUILIISTOP

(e BEEN Bie) NNV T N \°]

. MUKPOKAJIBKYJISATOP MPOTPaMMHUPYEMBIN
9. cekyHzioMEp

10. pH — metp-muuBoasT™eTp pH — 300;

11. nonomep-yHuBepcaibHbiii OB-74

12. crenn «bbITOBbIE XUMUYECKHE HCTOYHUKH TOKa

13. ycraHoBKa 11 omnipeiesieHusi o0bemMa BOI0po1a

14. ycranoBka JuIst MPOBEACHUS PA0OT MO SIEKTPOXUMHUH

15. xamopumeTp

16. obyuaromiyie 1 KOHTPOJIUPYIOIINE KOMIIBIOTEPHBIE IIPOTPAMMBI
17. MHKpPOCKOIIBI.

18. KoMIIeKThI I1aKaTOB IO OCHOBHBIM Pa3fesiaM XUMUH.


http://192.168.0.1:8080/localdocs/himi/8.pdf

12. UnHoBaumoHHbIe GopMbI 00Pa30BaATEJIbHBIX TEXHOJIOTHIA

Bun 3angarusa

®opmbl paboThHI

Jlexuun

J3

AHann3 KOHKPETHBIX CUTYyalluil
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1. KommnereHuum ¢ ykazaHueMm 3Tana ux ¢popmupoBanus B npouecce ocsoenus OINOII

KomnieTeHun 1o 1aHHOM quciUIuiiHe GOpMUPYIOTCS Ha 6a30BOM JTarie.

[Tnanupyembie [Tnaaupyemblie pe3yabTaThl O0OYyUYCHHUS 11O JUCIIUILIINHE
pe3yIbTaThI
ocsoernd OLIOI 3HAHUS YMCHHUS HaBBIKU
(KOMIIeTEHIIUN )

OIIK-2 OO6yuatommiicss  poipkeH | OOy4varoruiics qomkeH | OOyJaronuiicss JT0HKeH
CIOCOOHOCTH K 3HATh: OCHOBHBIC 3aKOHBI | YMETh:  UCIOJb30BaTh | BIAJICTh: HABBIKAMU
UCTIOJIb30BaHUIO XVUMHHW,  SIBJICHUS W | OCHOBHBIC XMMHYECKUE | ONTMCAHUS  OCHOBHBIX

OCHOBHBIX 3aKOHOB | ITPOLIECChI, HAa KOTOPBIX | 3aKOHBl W TIOHSATHS B | XUMHYECKHX  3aKOHOB,
€CTECTBEHHO-HAYYHBI | OCHOBAHbBI MPUHIUIBL | TPOPECCHOHATBHOI SIBIICHUA M TPOIECCOB,
X JIUCIUTUIAH B NCHCTBUS OOBEKTOB | ICATETPHOCTH W JUIS | HA KOTOPBIX OCHOBAHBI
npopeCCUOHATBLHON | TPOGECCUOHATBHOM peIlICHNS] UHKCHEPHBIX | IPUHIUIBI  JICHCTBHS
JeSITEIbHOCTH NeSTeNIbHOCTH U KoTophkle | 3a1a4 - (b1.5.23-V.1) 00BEKTOB
UCTIOJB3YIOTCS TSt npodeCcCUuOHATBHOM
pelICHUsT  WHXKCHEPHBIX NEeSATSIIEHOCTH "
3anad - (b1.5.23-3.1) KOTOpBIE€ UCIOJIb3YOTCS
TUTSI pereHus
WH)KEHEPHBIX
3anad - (b1.6.23-H.1)

2. HOKa3aTeJII/I, KPUTEPHUH A HIKAJIA OHCHUBAHUSA C(l)OpMI/IPOBaHHOCTI/I KOMIIeTeHIIuii

[Tokazarenu Kpurepuu u mikasna olleHHBaHUs PE3yJIbTaTOB 00YUYEHMs 110 AUCHUIIIIHE
ouecHuBanusg | HenocraTouHslid JlocTaTo4HbIi Cpennuii ypoBeHb Beicoknii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1..23-3.1 | ObGyuarouuiics He OO6yuaromuiics OOyuarommiics ¢ OOyuarommiics ¢
3HAET OCHOBHBIE ci1abo 3HaeT HE3HAYUTEIbHBIMU TpeOyemoit
XUMHYECKHE OCHOBHBIE olMOKaMu 1 CTETIEHbBIO MOJTHOTHI
3aKOHBI, SIBIICHUS XUMHUYECKHE OTJIEbHBIMU Y TOYHOCTH 3HAET
U TIPOLIECCHI, HA | 3aKOHBI, IBJICHUA U | TNpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IIPOLIECCHI, Ha OCHOBHbIE XUMHUYECKHE
OCHOBAHBI KOTOPBIX OCHOBAHBI XUMHUYECKHE 3aKOHBI, SBJICHUS U
TIPUHITUTIBI TIPUHITAITBL 3aKOHBI, SIBICHUS U MIPOLIECCHI, Ha
JefcTBUA necTBUS 00BEKTOB IIPOLIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB npodeccnoHanbHOM | KOTOPBIX OCHOBAHBI TIPUHITUITBI
npogeccuoHaIbH JEATENBHOCTH U MPUHLIUIIBI NeiicTBUS 00bEKTOB
01 1eATEIbHOCTH KOTOpBIE JeCTBUS 0OBEKTOB | MPOQecCUOHANIbHON
Y KOTOpBIE UCTOJIB3YIOTCS VISl | MPO(ecCHOHATBHOM JESTENBHOCTH U
UCIOJIb3YIOTCS pelieHus JESTEIIbHOCTH U KOTOpBIE
JUISL pELICHUS npodeCCHOHATBHBIX KOTOpBIE UCIOJIB3YIOTCS AJIs
npogeccuoHaIbH 3a1a4y UCIOJIB3YIOTCS JJIst pelieHus
BIX 3aJa4 peleHus npodeCcCHOHATBHBIX
npodeccnoHambHbIX 3aja4
3aj1a4
b1.5.23-V.1 | O0yuaromuiics He OO6yuarommiics OO6yuaromuiics OO6yuarommiics
yMeeT crnabo ymeer yMeeT yMeeT
UCIIOJIb30BaTh UCIIOJIb30BaTh UCIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE




XUMUYECKUE
3aKOHBI U TOHATHS
JUTSL pelleHus

XUMHUYCCKUC
3aKOHBI U ITIOHATUS
AJId pCUICHU A

XUMUYECKHE
3aKOHBI U MTOHATHUS
JUISL peILIeHUS

XUMUYECKUE
3aKOHBI U MOHATHUS
JUTSL petieHust

npodecCHOHaNbH | MPO(ECCHOHANBHBIX | MPO(ECCHOHAIBHBIX | MPO(ECCHOHATBHBIX
BIX 33J1a4 3amaq 3amad ¢ 3aaq
HE3HAYUTEIIbHBIMU
3aTPYAHCHUSIMU
b1.5.23-H.1 | O0yuaromuiics He OOGyuarommmiics OOyuaromuiics ¢ OO6yuarommiics
BJIQJICET ci1abo BraaeeT HEOOIBIINMHU CBOOO/IHO BIIaJICET
HaBBIKAMU HaBBIKAMU 3aTpyIHECHUSMH HaBBIKAMHU
PUMCHCHHUS MIPUMEHCHHSI BJIaJICCT HABbIKAMU IPUMCHCHHSI
COOTBETCTBYIOIIET | COOTBETCTBYIOIIIETO IPUMEHCHHS COOTBETCTBYIOIIETO
0 (u3uKO-MaTeMaTHd | COOTBETCTBYIONIETO | (PU3HUKO-MaTeMaTud
(GU3UKO-MaTEeMaTH | €CKOro ammapara, | (U3UKO-MaTeMaTH4 | €CKOro arapara,
YECKOTO METOJIOB aHAJIM3a U | ECKOTO ammapara, | METOIOB aHAIH3a U
arrapara, MO/JICJIMPOBAHMSI, METOJIOB aHaJIM3a U MO/ICJIMPOBAHUS,
METOJIOB aHAJIN3a | TEOPETHIECKOTO U MOJICTTUPOBAHUS, TEOPETUIECKOTO U
u IKCIEPUMEHTAIBHO | TEOPETHYECKOTO U | IKCIICPUMEHTAIBHO
MOJICTTUPOBAHUS, IO UCCIICJIOBAHMS | DKCIEPUMEHTAIBHO | T'O HCCIICIOBAHUS
TEOPETUYECKOTO U IPU PEUICHUN r'0 MCCJICIOBaHUS IIPU PEIICHUN
IKCIIEPUMEHTATBH | MPO(decCHOHATBHBIX IpU PEIICHUN npodeCCHOHATBHBIX
OT'0 UCCIIEIOBAHMSI 3a1a4 popeCCUOHATBHBIX 3ama4
[IPH PEHICHUN 3aaq

po¢eCCHOHAIIbH
BIX 33J1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHUAJIbI, HEO0OX0UMBbIE IJISl OLl€HKH
3HAHMI, YMEHUI1 U HABBIKOB M (MJIM) ONBITA JeSITEIbHOCTH, XaPAKTePU3YOIIMX 3TAIbI
¢popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

Tunosslie KOHTPOJIBHBIC 3aJaHusd U MaTCpUAJIbI, HCO6XOI[I/IMI)IG JUIA OLICHKH 3HaHI/II71, yMeHI/Iﬁ u

HaBBIKOB, XapaKTEePHU3YIOLIMX 0a30BbIM 3Tanm (GopMUPOBaHMS KOMIIETEHIMH B MPOLECCE OCBOCHUS
OIIOII, conepxarcs B yaeOHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

Xumusi. Kiaccbl HeopraHm4eckux coeMHEHUH [ DIeKTPOHHBIN pecypc]| : METOI. TOCOOHe / COCT.:
A. B. Xoxuos, H. M. [TatpakoBa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 21 c. : un., Tabn. — 0,3 MB
— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxnoB, A. B. Xumusa. Xumuueckass KMHETUKa M XMMHUYECKOE paBHOBecHE [DIEKTPOHHBIM
pecypc] : yae6HOe mocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .—
62 c. : w1, Tabi. — 0,3 MB .— Pesxxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

Xoxyos, A. B. Xumust [OnexktpoHHBIA pecypc] : ydebnoe mocodue / A. B. Xoxmos, H. M.
[Tarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : taba. — C mput. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

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

Xumus. I'maponus [DnekTpoHHBIH pecypc] : MeTon. mocobue / coct.: A. B. Xoxmnos, H. M.
[Tarpakosa ; UI'AA .— Yemsaounck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.



OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC peAaKIIUU [ DIIEKTPOHHEIN pecypc] : MeToIndecKoe mocodue
/ coct.: A. B. Xoxnos, H. M. [larpakosa ; UI'AA .— Yemsabunck: UI'AA, 2015 .— 36 c. : Tabn. — C
npun. —  bubmumorp.: c¢. 30 (4 wmazB) .— 04 MB .— Pexum pocrymna
http://192.168.0.1:8080/localdocs/himi/7.pdf.
JlaHHbIE METOIMYECKHE MAaTEPUAIIbl UCTIOIB3YIOTCS MTPU aHATM3€ KOHKPETHBIX CUTYyaluii (cm. .12
PII/1)
4. MeToauyeckne MaTepHuaJIbl, ONpeie/solue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMeHH i, HABBIKOB U (MJIM) ONbITA JeITEJIbHOCTH, XapaKTePU3YIOIMX ITan(bl)
¢dopMupoBaHusI KOMIIETEHUIM I

B pannom pa3znene MeTOAMYECKHE MaTepUalibl, OMPEACISAIONIME MPOLEIYypbl OIEHUBAHUS
3HaHWUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOUIUX 0a30BbIi 3Tan (GOpMHUPOBAHUS KOMIIETEHLUUN IO
JTUCHUTITUHE «XHUMUS», MPUBEICHBI TPUMEHUTEIBHO K KAKJIOMY U3 UCIOJIb3YEMbIX BUIOB TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluU O0YUYaIOLUXCS.

4.1. OueHo4HbIe CPeACTBA AJIsl MPOBEICHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH

4.1.1. Otuer o naboparopHoit pabote

Ot4er 1o 1abopaTopHO pabOTe UCIIOIB3YETCS IS OIICHKH Ka4eCTBa OCBOCHUS 00YJArOIIIUMCS
OCHOBHOHM TPO(ECCHOHATBLHON 00pa30BaTEIbHOW MPOrPaMMbl MO OTACIBHBIM TEMaM IUCIUILTAHBI.
Conepxanne u hopMa oTIETa 10 JTA0OPATOPHBIM PAOOTAM MPUBOAUTCS B METOJINICCKUX YKa3aHUIX K
naboparopubiM pabotam (m. 3 POC). CogmepkaHue oTueTa M KPUTEPUU OLEHKU oTdera (Tabi.)
JOBOJATCSL 10 CBEACHUs OOydaromuxcs B Hadane 3aHATHA. OTYeT OIEHWBAETCS MO YCMOTPEHHIO
MPEToIaBaTelsi OICHKOW «OTIMYHOY», «XOPOIIO», «YIOBICTBOPUTEIHLHOY», «HEYIOBJICTBOPUTEIHLHO»
WIN OIIEHKOH «3auTeHO», «He 3a4TeHo». OIeHKa «3a4TeHO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBJICHHBIM [JIsl TOJIOKUTEIBHBIX OLICHOK («OTIHYHOY,
«XOpOILIO», «yAOBIETBOPUTEIBbHO»). OlleHKa 00bsBIsIETCS 00y4daroeMycsl HEITOCPEACTBEHHO MOCTe
C/Iayd OTYeTa.

Ilkana Kpurtepun onennBanus

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOJTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- yMeHI/Ie BBICKA3bIBATh U O6OCHOBaTB CBOH CY)K)ICHI/IH HpI/I OTBETC Ha
KOHTpOJ'IBHI)IG BOHpOCI)I;

- yMCHI/IC OIMUCBhIBATh XUMHWYCCKUE 3aKOHBI, ABJICHUA U Hpoueccm;

- YMEHHE MPOBOJUTH U OIICHUBATh PE3YJIbTAThl U3MEPEHUN;

- CIOCOOHOCTH peniaTh 3aJa4H.

Onenka 5
(oTHMuHO)

- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOOJIHOE BJIa/IEHHE TEPMUHOJIOTHEN;

Onenka 4 - OCO3HaHHOE€ IIPUMEHEHUE TEOPETUYECKUX 3HAHUM [UI OIHCAHMS
(xopor1110) XUMUYECKUX 3aKOHOB, SIBICHUN U IPOLECCOB, PELICHUS KOHKPETHBIX
3a/1a4, IMPOBEACHUS W OLEHHUBAHUS pE3yIbTaTOB HW3MEPEHMM, HO
cojiepkaHue 1 (hopMa OTBETA UMEIOT OTJIENIbHbIE HETOYHOCTH.

- U3JI0’KEHHE MaTepHalia HEeMoJIHO, HEMOCIIe10BaTebHO,
- HETOYHOCTH B ONPEACICHUM TOHSATHA, B TPUMEHEHUH 3HAHUHN Ui
ONUCAHMUsI XUMHMUYECKUX 3aKOHOB, SBIEHHM M MPOIECCOB, pELICHUs
KOHKPETHBIX 3a/1a4, TIPOBEICHHS U OIICHUBAHHS PE3YJIbTaTOB U3MEPEHUH,
- 3aTpyIHEHUS] B 000CHOBAaHNH CBOUX CY)XJCHHUH;

- OOHapyXuBaeTcs HENOCTaTOYHO TIyOOKOEe IMOHMMAaHUE H3Y4YEHHOTO
MaTepuaa.

Onenka 3
(YIOBIETBOPUTEIHHO)

Ouenka 2 - OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKHUX 3HAHMIA, JOMYIIEHBI ONTHOKU




(HEeyIOBIETBOPHUTEIHHO) | B ONpPENEJICHUN MOHATHI M ONMHUCAHUM XMMHYECKHUX 3aKOHOB, SIBICHUH U
MPOILIECCOB, MCKaKEH HMX CMBICHI, HE PEIIeHbl 3aJadyd, HE IPAaBUIBHO
OLIEHUBAIOTCS PE3yIbTAaThl N3MEPEHUN;

- HE3HaHHWE OCHOBHOT'O MarepHaja y4eOHOW NMpOorpamMMmbl, JOMYCKAIOTCS
rpyObie OMOKH B U3JI0KESHUU.

IlIkana Kpurepun oueHnBanus

- U3JI0KEHHME MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTh U 00OOCHOBATH CBOM CYXKICHHUS MPH OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHME ONIUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U IPOLIECCHI;

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3YJIbTAaThl H3MEPEHUII;
- CIIOCOOHOCTH pelIaTh WH)XCHEPHBIE 3a/a4d (IOIMyCKAeTCs HaM4He
MaJO3HAYUTENbHBIX OIMOOK WM HEJOCTATOYHO IOJHOE PACKPBITHE
COJIep’)KaHUE BOINPOCA WM  TOTIPEHIHOCTh  HENPUHIMUIHAIBHOTO
XapakTepa B OTBETE Ha BOMPOCHI).

OHGHKa GBavYTCHO»

- OTCYTCTBHUE HEOOXOJMMBIX TEOPETUYCCKUX 3HAHWH; JOMYIICHBI
OLIMOKU B OIPEJCICHUN MMOHATHI U OMMCAHUH XUMHUYECKUX 3aKOHOB,
SIBIICHUH W TIPOIECCOB, MCKAXCH MX CMBICI, HE PEHICHBI 3aJ1a4yM, HE
MIPABUJIBLHO OLEHUBAKOTCS PE3YJIbTAaThl H3MEPEHUIA,

- He3HaHUE OCHOBHOTO MaTepuaia yueOHOH MporpaMmsl, JOMYCKaIOTCS
rpyOblie OMMOKH B U3JI0KEHUU.

OHGHKa «HE 3a4TCHO»

4.2. IIpoueaypsl M OLICHOYHbIE CPEACTBA /s IPOBEICHUS IPOMEKYTOYHOM aTTeCTANU
4.2.1. 3auer

3auer gBnseTcs (GopMOil  OLEHKM KayecTBa OCBOGHHs  OOydyaromMMcs  OCHOBHOM
npodeCCHOHATBFHON 00pa30BaTEIbHON MPOTPAMMBI TI0 pa3zenaM AUCHUIUTUHEL. [1o pesynpraram 3adera
o0yyJaromemMycsi BEICTaBIISIETCS OLEHKA «3aUTEHO» MITH «HE 3aYTEHOM.

3a4er TPOBOAUTCS 1O OKOHYAHWM YTEHHs JIGKIMA W BBIIOJHEHUS JIaOOPaTOPHBIX
(mpakTHUecKuX) 3aHATUH. 3aueTHBIM SBISETCS IMOCJTEIHEee 3aHATHE [0 JUCHUIUIMHE. 3aueT
MPUHUMACTCS TIPETNOJaBaTesIMUA, TPOBOAMBIIUMHE J1a0OpATOpHBIC (TMPAKTHUECKUE) 3aHATHS, WU
YUTAIOUIMMH JIEKIIUH 10 JAaHHOM JUCLHUIUIMHE. B ciyuyae oTCyTCTBUS BEAYIIEro MpenojaBareis 3a4eT
NMPUHUMAETCS TIperojaBaresieM, Ha3HAa4eHHBIM paclopsbkeHueM 3aBefdytomiero kadenpoir. C
paspelieHus 3aBeaylomiero kadeapoil Ha 3aueTe MOXKET NMPHUCYTCTBOBATh IpenojaaBaresb Kadeapsl,
MIPUBIICUYCHHBIHN JIJIsI TOMOIIN B TIpUEME 3a4eTa.

[IpucyrcTBHe Ha 3aueTax mpemnogaBareneidl ¢ Apyrux Kageap 0Oe€3 COOTBETCTBYIOIIETO
pacnopsKeHUs peKTopa, MPOPEeKTopa Mo yueOHoM paboTe uiun AekaHa GpakyabTeTa He JOMYCKaeTCsl.

@DopMbl IpoBEIEHUS 3a4eTOB (YCTHBIH ONpOocC 10 OuiieTaM, MUCbMEHHas padoTa, TECTUPOBAHHE U
Ip.) ompenenstoTcs Kadeapoil U TOBOISITCS 10 CBEJCHUS 00YJaIONMXCsl B HaYaJIe CeMecTpa.

Jns  mpoBeneHWs 3aueTa BeAYIIMHA MpenojaBaTelb HaKaHyHE IIOJIy4aeT B JIeKaHaTe
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpas BO3BpamlaeTcs B JIEKaHAT IIOCIE OKOHYAHUS
MEpONPUATHS B JIEHb IPOBEICHUS 3a4eTa UM YTPOM CIIEAYIOLIETO JHS.

OOyyaronuecs npu sBKE Ha 3a4eT 00s13aHbl UMETh NPU ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
NPEIbSBISAIOT MPENOAABATEINIO.

Bo Bpems 3adera 00yJaroIuecst MOTYT MOJIb30BAThCS C Pa3peIIeHHs BEIYIIETO MPENoaaBaTes
CIPaBOYHON M HOPMATHBHOHN TUTEPATYpPOil, IPYTUMH MOCOOMSIMU U TEXHUYECKHMHU CPEICTBAMHU.

BpeMs moaroToBku oTBETa B YCTHOM (hopMe TIPH c/1aue 3a4eTa JIOJDKHO COCTABISITh He MeHee 20
MUHYT (I10 >KEJIaHUI0 00YYaroIIerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems orBera - He Gosnee 10
MUHYT.




[IpenomaBaTemio mpeaoCTaBIAETCS MPaBO 33aBaTh 00yIAIONIMMCS JOIOTHUTEIBHBIE BOIPOCHI
B PaMKax MPOrpaMMbl JUCIUIUINHBL.

KauecTBeHHass ~ OIlGHKa  «3a4TeHO»,  BHECEHHas B 3a4€THYIO  KHWXKKY U
3a4eTHO-9K3aMEHAI[MOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCIEIIHOTO YCBOCHHUS Y4eOHOTO
Mmarepuana.

Pesynbrar 3auera B 3a4€THYIO KHIDKKY BBICTABIISIETCS B ICHB ITPOBEACHNUS 3a4€Ta B IPUCYTCTBUH
camoro oOyuvaromierocs. [IpenogaBareny HECYT IEPCOHANTBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTD
M TOYHOCTb  BHECEHHs  3amuced O  pe3ynbraTax  IPOMEXYTOYHOHW  arTecTaluud B
3a4€THO-9K3aMEHALMOHHYIO BEJOMOCTb U B 3a4€THBIC KHHKKH.

Ecnu oOydarommiicss sSIBWICS HA 3a4eT M OTKA3aJICs OT MPOXOXKJIEHHUS aTTeCTAllMd B CBS3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEOMOCTb €MY BBICTABISIETCS OIICHKA «HE
3aYTEHOY.

HesBka Ha 3a4eT OTMeYaeTcs B 3a4€THO-9K3aMEHALIMOHHON BEJOMOCTH CIIOBAMH «HE SIBUJICSI.

Hapymienne AMCUMIUIMHBL, CIUCBIBAHUE, HUCIOJIB30BAaHUE OOYUYAIOMIMMUCS HEpa3pelIeHHBIX
MCYaTHBIX M PYKONHMCHBIX MaTepHajoB, MOOWJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTUX BUIOB TMYHOW KOMMYHUKAIIMOHHOH U KOMITBIOTEPHOI TEXHUKH BO
BpeMs 3aueTa 3ampelieHo. B ciydae HapymieHus 3Toro TpeOoBaHHUS MperojaBaTenb 005S3aH yIaIUTh
00y4Yaromerocst U3 ayIuTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TECHO».

OOyuarouMes, He CHIABIIMM 3a4€T B YCTAaHOBJICHHbIE CPOKH IO YBAKUTEJIbHOW NpUYMHE,
WH/IMBUyAJIbHBIC CPOKH TPOBEICHHS 3a4€Ta ONPENEIIIOTCS IPUKAa30M peKTopa Y HUBEPCUTETA.

OOyuaromuecs, HMEIOLIME AaKaJeMUYeCKyl0 3aJ0JDKEHHOCTb, CHAlOT 3a4eT B CPOKWU,
ompenenseMble  YHHBEepcHTeTOM. MH(opMamus o JIUMKBHIANIMK 33J0JDKEHHOCTH OTMEYAeTCsl B
9K3aMEHAI[IOHHOM JIHCTE.

JlomyckaeTrcsi ¢ pa3pelleHus AeKaHaTa U JOCPOYHas CAada 3adeTa C 3alHChI0 PEe3YyNIbTaToB B
9K3aMEHAIIMOHHBIN JIUCT.

WHBamuapl ¥ JUIa ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBBSI, MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYalIbHbIM Y4eOHBIM IJIaHOM. MIHBaIuAbI M JHLA C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI, UMEIOIIINE HAPYIIEHHS OTIOPHO-IBUTATEIBHOTO arapaTa, JOIMyCKaloTCs Ha
aTTeCTAllMOHHbIE UCIIBITAHUS B COITPOBOXKICHNUU aCCUCTEHTOB-COMPOBOKIAOIIHX.

[Iporienypa mpoBeAeHUsT MPOMEKYTOUYHOW AaTTeCTallMd JJIsl OCOOBIX CIIydaeB H3JIOKEHA B
«ITonmoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOHM aTTecTalui 0Oy4yaromuxcst Mo
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypanbckuit AV (2016
T.).

[lkana 1 KpUTEpUH OLIECHUBAHUS OTBETA O0YYaIOUIErocs MPEeACTaBIECHbI B TAOIHUIIE.

IIxkana Kpurepuu ouennBanus

3HAaHWE  NPOrPAMMHOrO  MaTepuaja, yYCBOGHME  OCHOBHOM U
JOTIOJIHUTEIBHOM ~ JUTEPATyphl,  PEKOMEHJAOBAHHOM  IPOrpamMMoi
JUCLUIUINHBI, IPABUJIBHOE PEILIEHNE WHKEHEPHOM 3ajauu (JOIMycKaeTcs
HaJIMYUe MAaJO3HAUUTENbHBIX OIIMOOK WM HEAOCTATOYHO TIOJHOE
PaCKpBITHE COJEPKAaHUE BOIIPOCA UIIU ITOTPELIHOCTh HENPUHIUIIUAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LeHKa «3a4TeHO»

HpO6CJILI B 3HaHUAX OCHOBHOT'O nporpaMMHOro Matcpuaia,

O1neHKa «He 3a4TEHO»
MPUHIIMITAATBHBIC OIUOKYU MPU OTBETE HA BOMPOCHI.

Bonpocsl k 3auery

OCHOBHBIE 3aKOHBI XUMUHU.

OKBHUBAJICHT 3JIEMEHTOB. 3aKOH 3KBHUBAJICHTOB.
DKBUBAJICHTHI TPOCTHIX U CJIOKHBIX BEIIECTB.
CoBpeMeHHas TEOpUsl CTPOEHHUS ATOMA.

[opsimok cocTaBieHuUs IEKTPOHHBIX opmyit. [Ipumepsr.
Pacnpenenenue 371€KTPOHOB MO SHEPTETUUECKUM STUCHKAM.

A
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DHeprus HOHU3ALKUK U AJIEKTPOOTPUIIATEILHOCT. MI3MeHeHne ux B nepuoandeckon cucreme . 1.
Meneneesa.
CKOpOCTh XMMUUYECKUX PeaKInil. 3aKOH JEHCTBYIOIIUX MacC.
3aBUCUMOCThH CKOPOCTU PEAKIIMH OT TEMIIEPATYPHI.
Xumuueckoe papHoBecue. Koncranra panoBecus. [Ipunnun Jle—Illarenbe.
1-—3akoH TepMOAMHAMUKH. DHTaIbIMs. TepMOXUMUUECKHE ypaBHEHUs. 3akoH ['ecca.
2—3aKkoH TepMmoArHaMUuKH. DHeprus ['ub60ca. Hampasnenue npoTekaHnus mpoLeccosB.
XapakTepUCTHKA NIOJIIPHOM U HETIOJIAPHOM KOBAJIEHTHOU CBs13U. [IpuBecTu npumepsl.
JloHopHO-akuenTopHas cBs3b. [Ipumepsl.
Bonopoanas cBs3b. [Ipumepsl.
HNonnas cBs3b. [Ipumepsl.
CriocoObI BEIpaKEHUST KOHIICHTPAIIMH PACTBOPOB.

. PactBopsl HeanektponuToB. uddy3us. Ocmoc. 3akon Bant—Todda.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

JaBnenue napa Haj pactBopamu. 3akoH Payms (1).
W3meHneHue TemnepaTypbl KUIIEHUS U 3aMep3aHus pacTBOpoB. 3akoH Payns (2).
PacTBops! 2nekTponuToB. M30TOHNYEeCKHiA KOAYPPHUIIUEHT.

Teopus 371EKTPOIIUTUYECKON JUCCOLIMAIIH.

CryneHuaTas 1uccolManus KUCIOT, OCHOBaHUM U COJEH.

Crenens nuccouuanuuu. GakTophl, BIUSIONINE HA CTENIEHb IUCCOLUALIAH.
HNounnoe npoussenenne Boasl. PH cpenpl. UnaukaTopsl.
Bo3moskHble ciiyyau ruaponusa conei. [pumepst.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iprmepsl.
AMOOTEPHOCTS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JIEMEHTOB U MX mHojoxeHue B cucreme J[.U.
MenaeneeBa. OCHOBHBIE OKUCIIUTENIN U BOCCTAHOBUTEH.
DneKTpoAHBIN OTeHIaN. BomopoaHbIil 251eKTpo.
HopManbHble 251eKTpOIHBIE TOTEHIMANBL. Pl HApsKEHUI METaIIOB.
lMansBanmyeckwmii anement. [Ipumepsl.
TonnuBHBIE 2IIEMEHTHI.
O/1C ranpBannyeckoro anementa. ®opmyna HepHcra.
DNEeKTPOIN3 pacTBOPOB U pacIuiaBoB. 3akoH Papanes.

[Ipomeccrl, mpoTekaronue MpU SJIEKTPOJIU3E C PACTBOPUMBIM aHOJAO0M. OO0JacTH NPUMEHEHHS
NEKTPOJIN3A.
AKKyMyJATOpBL. THITBI aKKYMYJISTOPOB.
IIpoueccel, mpoTeKaroIue Ipy paspsIKe U 3apsaKe CBUHIIOBOIO aKKyMYJIATOPA.
O01mme XUMAYECKUE CBOMCTBA METAJLJIOB.
B3aumoaencTBue METaUIOB ¢ KUCIOTaMH.

. A3otHas xuciaora. OcoOOEHHOCTH B3aUMOJIEUCTBUS C METAJJIAMHU.
42,
43.

MeTop! nostyueHust MeTajioB U3 py. [I[pumepsl COBpEMEHHBIX CLIOCOOO0B MOTYYEHHS METAJLIOB.
KommnekcHsie coenunenus. [Ipumepsl. Buemnss u BuyrpeHsss cgepsl. Kommnekcoobpa3oBaress.
3aps KOMIUIEKCHOTro noHa. KoopanHannonHoe uncio. JInranas.

[Tomumepsl. PU3HKO - MEXaHUYECKHE CBOWCTBA TOJUMEPOB. TpH COCTOSHUS: CTEKI000pasHoe,
BBICOKOJIACTUYHOE, BA3KO—TEKyUee.

[Tomumepst. [Ipupoansie n cuaTeTnyeckne noauMepel. Cocras nmonumepos. 3BeHo. Llens. Crenens
nosimMepuszanuu. [Ipumepsr.

[Tnactmaccel. CoctaB, moJlydeHHE, CBOMCTBA U pUMEHeHue. [IpumMepsl.

[Tomumepsl. CriocoObI MOTyYeHUS TOTUMEPOB.

Buns! kayuaykos. [Ipumepsl, cBolicTBa, IPUMEHEHHE.

[Tonuatunen. [omuxnopsunui. IlonyyeHnne, CBOMCTBAa U NPUMEHEHHUE.

[Tonuterpadropatunen. [lonydenue, CBOMCTBA U TPUMEHEHHE.

CunTeTnyeckue BOJIOKHA, KiIaccupukarys, o0me CBOUCTBa, MOTyYeHHEe, IPUMEHEHHE.

Koppo3zus merannoB. Mexann3Mm KOppO3HOHHBIX IponeccoB. [Ipumepsl.

ATMochepHas Koppo3usl.



54. MeToibl 3alIMThl METAJVIOB OT KOPPO3HH.
55. Koppo3uoHHbIE TPOLIECCHI, MPOTEKAIOIINE MPU HAPYIIEHUH METAJUIMUECKUX MTOKPBITHH.
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