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1. MepeyeHb NNaHUpyeMbiX pe3ynbTaToOB OOYy4YeHUs NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHnpyemMmbiMu pe3ysibTatTaMn OCBOEHUA o6pasoBaTean017| nporpamMmmbl

[lenpt0  OCBOEHMS  JUCHUIUIMHBI  SBJIAETCA  IIOArOTOBKA  OOY4YaroIIUXCcs K  HAy4HO-
HCCIIEI0BATENbCKOM  JIesTeNIbHOCTH 1o Hampasienuto moaroroBkn 11.03.04 «DnekTpoHnka u
HAHORJICKTPOHHMKA» MMOCPEACTBOM 00ECIEUEHUS ITANIOB (POPMUPOBAHKS KOMIIETCHIMH, ITPEAYCMOTPEH-
Hoilt ®I'OC, B yacTH NpeACTaBICHHBIX HI)KE 3HAHUN, YMEHUHN U HaBBIKOB.

B xoz1e 0cBOGHUS M3y4alOTCSl 3aKOHBI, YIPABISIONINE MPEBPAILICHUSIMU BEUIECTB B 3aBHCUMOCTH
OT COCTaBa, CTPOEHUS W BHEIIHUX YCJIOBHH, KOTOPBIC IIOKA3bIBAIOT JIOTHYECKHUE CBA3U MEXIY
pa3IMYHBIMM OONacTAMU 3HAHHHM. DTO obecrneyuT OyAYHIIMM CHEIUAIMCTaM TPaMOTHOE U TIIyOOKoe
OBJIAJICHUE MPOPIIUPYIOMUMU TUCHHUILTHHAMH. [103BOIUT yYUTHIBATH XUMH3M MEPOIPHUITHIA B Jallb-
Hel1iel pabote u GepexHOe OTHOIIEHUE K OKpyKartoleil cpene. CoBpeMeHHasi TEXHOJIOTHS POU3BOJICT-
Ba AJIEKTPOHHBIX CPEACTB 0a3UPyeTCs HAa HOBBIX XUMHUYECKUX MaTepuaiax, OCHOBY K€ TEXHOJIOTHYECKUX
MIPOLIECCOB MPOU3BOJICTBA PAJUOAIIEKTPOHHBIX CPEJCTB COCTABIIAIOT XUMHUYECKUE U (PU3UKO-XUMUYECKHE
IIPOLIECCHI.

33}13‘13le[ AUCHUIIJIHHBI ABJIICTCA HM3YUCHUC MMOHSATUNHOTO amnrmapara JUCHUIIIIMHBI, OCHOBHBIX
TCOPECTUYCCKHUX MOJ0XKEHUN U MCTOAO0B, IIPUBHUTHUC HABBLIKOB IIPUMCHCHUSA TCOPCTUYCCKUX 3HAHUH JJIA
pPEIICHUA MMPAKTUICCKUX 3aa4.

I[I/ICI_II/IHJ'II/IHB. HaIlpaBJICHA Ha q)OpMI/IpOBaHI/Ie CJIC,Z[YIOH_Ieﬁ KOMIICTCHLINU:

OK-7 «cnocoOHOCTh K caMOOpraHU3aluy U caMoo0pa30BaHUIO»;

OIIK-1 «crocoOHOCT MPEACTaBIATh a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHWN HAYUHYIO Kap-
TUHY MUpa Ha OCHOBE 3HAaHUsI OCHOBHBIX MOJIOKEHHI, 3aKOHOB U METOJ0B €CTECTBEHHBIX HAYK U MaTeMa-
THUKH».

B PE3YIBbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3HaTh:

- OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUESHHsI, KIIACChl HEOPTaHUYECKUX BEIIECTB, TH-
bl peakimi, 3akoHbl crexuomerpun (OIMTK-1);

- B3aUMOCBSI3b CTPOCHUS U CBOMCTB XuMuueckux coeauneruii (OITK-1);

- YYEHUSI 0 XUMUYECKOM TIPOIIeCcCe, SJICKTPOXUMHUSCKHUX SIBICHUSX, XHMHIO BOKHEHIINX OMOTEH-
HBIX 2JIEMEHTOB, UX uaenTudukaimio (OI1K-1, OK-7).

YMmerh:
- UCTIOJB30BATh MPUHLINI EPUOAUYHOCTH U lleproauyeckyro cucteMy A MpeacKa3aHusi CBOM-

CTBaA MMPOCTBIX U CIIOXKKHBIX XUMUYCCKUX COE€IUHEHUN U 3aKOHOMepHOCTCﬁ B UX UBMCHCHHNH (OHK-l),

- IPOBOJIUTH PacyYeThl M0 YpaBHEHUAM xumudeckux peakiwii (OT1K-1);

- paboTaTh C XMMUYECKIMHU PEaKTHBAaMH, JTA0OPAaTOPHBIM XuMHYeckuM obopynoBanueM (OITK-1);

- MIPOBOJIUTH Y4E€OHO-UCCIIEIOBATENbCKUIM 3KCIIEPUMEHT HAa OCHOBE BJIaJICHHUSI OCHOBHBIMHU TIpHeE-
MaMU TeXHHUKHU padot B naboparopun (OK-7);

- 0(OpMIIATH PE3yIbTaThl IKCIIEPUMEHTATIBHBIX U TEOPETUYECKUX padboT, GOopMyIupOBaTh BBIBO-
awel (OITK-1);

- JaNTUPOBATh 3HAHUS U YMEHUS, MMOJIyYE€HHbIE B Kypce XMMHH K IIpoleccaM, MPOUCXOIAIINM B
OKpY>Kaloliel cpenie, K pelleHHI0 KOHKPETHBIX 33jau, CBA3aHHBIX ¢ MPO(ECCHOHANBHOM JesTeIbHOCThIO
(OIIK-1, OK-7).
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Baagers:
- METOJIaMH MaTEMATHYECKOTO aHAIM3a U MOJICIIUPOBAHMS TEOPETUIECKOTO M IKCIIEPUMEHTAITLHO-
ro uccienoanus (OIIK-1, OK-7).

2. MecTo gMcuMnNNUHbI B CTPYKType obpa3oBaTenbHON NporpaMmmbil

HucnunmuHa oTHOCHTCS K 0a3oBod uacth aucuuiuiniH bl.b.4 oOpa3oBaTelbHONW MTpPOrpaMMBbl
MOJrOTOBKM 0OakalaBpOB 10 HAaNpaBICHHUIO MOAroToBKHM OakamaBpuata 11.03.04 «DnexrtpoHuka u
HaHOAJIEKTPOHUKaA» OnToTexHuKa», npoduiis «[IpoMpIuieHHas JIEKTPOHUKAY.

B coorBerctBUM ¢ y4yeOHbiM maHoM mo Hampaienuto 11.03.04 «Dnexktponuka u
HaHOAJICKTPOHUKAY TUCHUILINHA «XUMUsS» 0a3upyeTcs Ha CASAYIOIINX TUCIUTIIINHAX

b.1.5.6 «Briciias MmaTeMaTHKa,
Bb.1.b.7 «®usuxay.

3HaHUsSI, YMEHUSI U HABBIKM, IIOJYYEHHBIE CTYJEHTAMH B IIPOLIECCE U3YUEHUS TUCUUIUIMHBI, SBJIS-
10TCs 02301 U1l M3ydeHUs CIelyIOIUX JUCIUIUINH!

b.1.b.5  «Marepuanbl 1 KOMIOHEHTHI 3JIEKTPOHHONW TEXHUKH

b1.b.8 «DU3NYECKHUE OCHOBBI AIIEKTPOHUKNY;

b1.5.10 «Teopernyeckre OCHOBBI IIEKTPOTEXHUKHU Y,

b1.B.O/JI.1 «I{udpoBast 06paboTka CUTHATIOBY

b1.B.O/1.7 «CunoBsle NOJyNPOBOIHUKOBBIE IPUOOPHI M UHTEIUIEKTYAJIbHBIE MOYIIN

b2.V.1 [IpakTHKa 110 MOJIy4YEeHUIO NEPBUYHBIX POPECCUOHATBHBIX YMEHHUHM U HaBBIKOB, B TOM

YHCJIE ¥ HABBIKOB HAyYHO-UCCIIEI0BATEIbCKON JAESITENbHOCTH

Kypc «Xumus» crnocoOCTBYeT pacIIMpEeHUI0 3HAHUM O CTPOCHHU M CBOMCTBAX XMMHYECKHX CO-
€IMHEHUH, POJIM OTIENIBHBIX 3JIEMEHTOB B MOJYHNPOBOJHHKOBOH TEXHHKE, croco0aM MX 0o0pabOTKH U
OYHUCTKH, POJIU JIEKTPONPOBOIALINX OJIUMEPOB.

3. O6bem gMcuMNNHbI B 3a4e€THbIX eAMHULAX C yKa3aHMEeM KOnM4yecTBa akagaeMuyecKkux
YyacoB, BbifeNieHHbIX Ha KOHTaKTHYKH paboTy obyuarwwmxca ¢ npenogasaTtenem (no
BuAaam y4eOHbIX 3aHATUM) U HA CaAMOCTOATESIbHYIO paboTy obyyalowwmxcs

AynuTopHasi padora

My bl

Yacte nukia: basoBas Cemectp
Ne nuctmnauHe Mo yueOGHOMY IUIaHy: b1.b.4

Yacos (Bcero) 1mo yueOHOMY TUTaHY: 180 1 cemectp
TpynoemkocTts B 3aueTHbIX equnauiax (3ET) | 5,0 1 cemectp
Jlextuu (3ET, gacoB) 1,0 36 1 cemectp
IIpakTnueckue 3anstust (3ET, yacoB) - -
JlaboparopHbie padboTsl (3ET, gacon) 1,0 36 1 cemectp
O0BeM caMOCTOATENBHOM paboTHI 2,00 72 1 cemectp
no yuebnomy miany (3ET, yacoB Bcero)

Ox3amed (3ET, gacoB) 1,0 36 1 cemectp
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CamocTosiTe1bHAsi paboTa CTYEHTOB
Bug pabor Tpynoémkocts, 3ET, yac
N3yuenue matepuaioB JeKIuil (JIK) 1.00, 36
[ToaroroBka K MpakTUYECKUM 3aHATHSIM (T13) -
IToAroTOBKA K BBHIMOJHEHUIO U 3aAIIUTE JJA0OpaTOPHOU pabOTHI (J1a0) 0.5 18
Brimonnenue pacuetHo-rpaduueckoi pabotsl (pedepara) 05 18

Brinonnenue KypcoBoro mpoekra (padoThl) -
CamocrosiTenbHOE U3yYEHUE TOMOTHUTENIBHBIX MaTEpUaIoB -
nuctuiiuabl (CPC)
IToaroroBka Kk KOHTPOJBHBIM paboTaM -
IToaroToBka K TECTUPOBAHUIO -
ITogroroBka K 3a4eTy -
IToaroroBka K 3K3aMeHy -
Bcero: 200 72

4. CopepxaHue AUCLMMNIIMHDLI, CTPYKTYPUPOBaHHOE MO TeMaM C yKasaHUeM OTBEeAEHHOro
Ha HMX KONIMYecTBa akageMU4eCKUX U BUAOB YYEeOHbIX 3aHATUN

Bupl yueOHOM 3aHATHIA, BKITFOYAs CaMo-

No Bcero | CTOSTENBbHYIO pabOTy CTYACHTOB, U TPYIO-
3 TeMbl IUCIMIUINHBL 4acoB Ha | €MKOCTH (B yacax)

1/ Temy

JIk JIa6 IIp CPC B T.4.
WHTEPAKT.
1 2 3 4 5 6 7 8
Tema 1. Homenki1aTypa HeOpraHu4ecKux
1 BemiecTB. CTexmomMerpuyeckne 3aKOHBI. 14 2 4 8

Kuaccel BemecTB. DKBHBAJIEHT.

Tema 2. Ctpoenne aroma. KBanroBsbie

2 Yyucaa. JIeKTPOHHbIe GopMyJIbl AaTOMOB 8 2 2 4
3J1€MEHTOB.
Tema 3. Xumuueckas cBs3b. Kommiexc-

3 HbI¢ COeINHEeHNsI. XHMHUYeCKOoe CTPOCHH e 15 4 4 7

TBEPAOIO TeJa.

Tema 4. JHepreTnka XMMH4YECKHX MPO-
LEeCCOB.

Tema 5. Xumnueckasi KHHETHKA.
XuMmnueckoe u (pazoBoe paBHOBecHE.
5 JucnepcHble cucTeMbl. XUMHYECKOE 19 4 6 9
PaBHOBeCHE B reTePOreHHBIX CHCTEeMax.
AcopOLIMOHHOE PABHOBECHE.

Tema 6. PacTtBopsbl. [IncnepcHsie cucre-
Mbl. PacTBOpBI 3/1EKTPOJINTOB.

23 6 4 13

Tema 7. JneKTpOXUMHYECKHE CHCTEMBI.
7 OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE 8 2 2 4
CBOMCTBA BEIIECTB.
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1 2 3 4 5 6 7 8
Tema 8. YcrpoiicTBO 1 ycioBus padoThI
8 rajlbBaHMYECKHUX 3J1eMEHTOB. XHUMHYe- 15 4 4 7
CKHe HCTOYHUKH TOKA. TonauBHbIE dJ1e-
MEHTBHI.
9 Tema 9. DJ1eKTPOJIM3 PACILUIABOB U BO/I- 8 5 5 4
HBIX PACTBOPOB JIEKTPOJIUTOB.
Tema 10. Koppo3uss merasuioB. Mepo-
10 NPHUATHS 110 3aIMTe MeTAJVIOB OT KOPPO- 18 4 6 8
3UH.
11 Tema 11. IloimmMepsl U 0JTUTOMEPBI. 4 2 2
12 Tema 12. Xumunueckasi uaeHTuGUKANUAA 4 2 2
BelleCTB.
Bcero 180 yaca no Buaam y4eOHbIX 3aHATUN 36 36 7
(Bknroyas 36 yacoB Ha NOAroTOBKY K 3K3aMeHY)

Conep:xkanue mo BuJAaM y4eOHBIX 3aHATHH

Tema 1.0cHOBBI HOMCHKJIATYPBI HECOPTAHUYCCKUX BEIIECTB. CTeXHOMeTpI/I‘leCKI/Ie 3aKOHBI. CTpOC-
Hue atomMa. KBanToBbIE ynciIa.

Jleknusa 1. Beenenue. Obocnosanue ocmpeb08anHOCMU 3HAHUL NO XUMUU OJIsL CNeYUalbHOCU
«DNeKmpoHUKa U HaHoINeKMponuxkay. Texnonoeuveckue npuemvl 00paboOmMKu HAHOMAMEPUATLOB.
Gopmuposanue croOUCmMbIX MOHOKPUCMANIUYECKUX CIPYKMYD — dNUMAKCUATbHOE HAPAWUEAHUE,
oughghyzuonnoe necuposanue noiynposOOHUKOS, NIAZMOXUMUYECKUe npoyeccbl mpasieHus. Pasz-
sUmMuUe COBPEMEeHHOL INeKMPOHUKU — UCHOTb308AHUE MOHOMONEKVIAPHBIX C10€8, KBAHMOBLIX MO-
yek, omoenbHuix monexyn. Ctpoenue aroma. KBaHTOBO-MexaHn4eckas MoJienb. KBaHTOBbIE yHca.
OCHOBHBIE IPUHIIUIIBI 3AITOJIHEHHS] aTOMHBIX OpOWTAalIeii: IPaBUIIO HAUMEHBIIEH SHEPTUH, 3aIpeT
[Taynu, npasuno 'ynaa, npaBuia KiedkoBckoro. DneKkTpoHHbIe (GopMyIbl. DIeKTpoHHbIE (Hop-
MYJIBI aTOMOB 2JIEMEHTOB. (2 yaca)

JlabopaTopnas pabora 1. DOxBuBaneHT. OnpeneneHne HEU3BECTHOTO MeTalljla MO 3KCIEPUMEH-
TaJIbHO HalJIEHHON MOJISIPHOW Macce ero SKBUBaJICHTOB. (2 yaca)

JlaGopaTopHnas padora 2. KoHuenrpauus pactBopos. [Ipurorosnenue pazoaBieHHbIX pacTBOPOB
U3 KOHIICHTPHPOBAHHOTO, MPHOOPETEHNE HABBIKA BBHIPAKCHHUS OJHUX KOHIIEHTpAIUH Yepe3 JApy-
rue, NpUoOpeTeHne HaBbIKAa pabOThl ¢ XUMHUYECKOW MOCYJON, HaBbIKa ONpPENENIeHUs MIIOTHOCTH
pacTBOPOB € MOMOIIIBIO apeomeTpa. (2 yaca)

CamocrosiTeibHas padoTa. M3yueHne MaTepuaoB JieKkiuii (2 9ac), TOATOTOBKA K BHIIOJTHEHHIO
U 3a1uTe 1abopaTopHbIX padoT (2 vaca) BBITIOIHEHHE pacueTHOro 3aaanus (4 vaca). (Bcero mo
TeMe — 8 4acos);

Texkymmii KOHTPOJIb — YCTHBIM ONPOC MO MaTepHally JEKIHUH, YCTHBIA ONPOC MPH MPOBEACHUN
JoITycKa K JabopaTtopHoil pabore, 3ammuTa 1a00paTopHOil paboTHI.

Tema 2. Ctpoenne atoma. KBanToBBIE UMCIIA.

Jleknus 2. Ilepnognueckuii 3akoH U nepuoanueckas cucrema .M. MenneneeBa. Ilepnoguye-
CKO€ M3MEHEHHE CBOMCTB 3J1eMEHTOB. CpaBHUTENNbHAsI XapaKTEPUCTUKA S- U p- DJIEMEHTOB Ha
IpUMeEpe BOJIOPOJa, OepUilIus, allOMUHHUS, YIIIEpoia, KpEMHUs, FrepMaHus, ojoBa, cBuHLIA. Oc-
HOBHBIE€ BHJIbI XUMHUUYECKOM CBsA3H. OCHOBHBIE XapaKTEPUCTUKU CBSI3U: JUIMHA, DHEPIHUs, BAJIECHT-
Hblll yroi. VonHas cBsa3b. KoBasieHTHas cBsA3b. [Ipedckazanue peaxkyuoHHOU cnocobHocmu 6e-
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wecme Ha OCHOBAHUU U3YUEHUs. NPUPOObL 83AUMOOCUCMBUSL MENCOY AMOMAMU KaK 6a3a 0/ cO3-
O0aHUs eujecma ¢ 3a0AHHbIMU CEBOLUCMBAMU 8 NPOU3B00CMEe NOJYNPOBOOHUKO0E. (2 aca)
JladopaTopHnasi padora 3.DJIeKTpOHHAs CTPYKTypa aTOMOB M OJIHOATOMHBIX HMOHOB. M3yudeHue
AKTUBHOCTH METAJIJIOB B PEAKIIUAX U OOBICHEHHE €€ AIEKTPOHHOU CTPYKTYpoil. (2 yaca).
CamocrosiTeibHAsi padora. M3yuenue maTepuanioB jekiuii (2 Jaca), MOATOTOBKA K BBIMOJIHE-
HUIO U 3anmte JlaboparopHoi padboTsl 3 (1 wac), BeimonHeHne pacueTHoro 3aaanus (1 gac). (Bee-
ro 10 TeMe - 4 4acoB)

Tekymuii KOHTPOJb — YCTHBIN OIIPOC 110 MAaTepUaily JEKIUH, YCTHBIA OIPOC IIPU IPOBEICHUNU J10-

IyCKa K JJabopaTopHOi paboTe, 3amuTa JabopaTopHO pabOTHI.

Tema 3. Xumuueckas cBs3b. KoMIIeKCHbIE COeTMHEHUA.
Jlekums 3. Meron BaneHTHBIX cBsizeld (BC) — ocHOBHBIE MOJIOKEHUS METO/Ia, G U TT-CBsi3n. OOMeH-
HBIM U JOHOPHO-AKIENTOPHBIN MEXaHNU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBs3H. (2 yaca)
Teopust rubpuauzanuu aToMHbIX opoOurtaneil. [lonsgpHOCTh, HACBHIIIEHHOCT, U HANpPaBIEHHOCTH
cBs3u. KoMIIekCHBIE COeIMHEHHS: CTPOEHUE, COCTaB, BUABL. BogopoaHas cBsi3b. (2 yaca)
Jlekuus 4. @usnyecKue COCTOSTHHUSA BellleCTB. ArperaTHOe COCTOSIHUE BellecTBa. ['a3, )KHUIAKOCTb,
KHUJIKHE KPUCTAJUTBI XHWMHYECKOEe CTPOCHHE TBEPIOro Tena. AMOp(HOE W KpUCTAIUIMYECKOE CO-
cTosiHME BemecTBa. Kpucraminueckue pemeTkd. Metamnndeckas cBsizb U MeTawibl. [loHsiTue o
30HHOM TEOPHH KPUCTAJUIOB, METAJUIBI, JUAJICKTPUKH, TOTYIPOBOIHUKHU. JKuoKue Kpucmaiivl, ux
Munvl: xolecmepuieckue, Hemamuieckue, cmekmudeckue. Mcnonv3osanue onmuyeckux u auusa-
MPONHBIX CEOUCME HCUOKUX Kpucmannos. Peanbuble kpuctaiuibl. [lonynposoonuxu N A epynnol
Ilepuoouueckoti cucmemvl: yenepoo, KpemHull, 2epmanuil. AriomponHvle Moougurkayuu yenepooa 8
IeKmpoHUKe: epaghen, Hanompyoxu, gyiiepen. (2 qaca)
JlaGopaTopuas padora 4. Xumuueckast cBsi3b. [lonyuenue aMmuakaToB 0-37€MEHTOB, 00BSICHEHHE
CTPOEHHS KOMILIEKCHOTO coeuHeHusl. (4 yaca)
CamocrosiTebHast pagora. M3ydeHue Matepraios Jekiuii (4 yaca), MOoJroTOBKa K BHITOJIHEHUIO
U 3amure 1abopatopHo# paboTsl 4 (2 yaca), BeIOIHEHUE pacueTHoro 3aaanus ( 1 gac). (Beero mo
Teme 3 — 7 4acoB)

Tekymuii KOHTPOJIb — YCTHBIN OIIPOC IO MaTepHaly JIEKIIUH, YCTHBIM ONPOC MPU MPOBEIECHUHN J0ITyCKa
K JabopaTopHoii pabote, 3ammuTa 1a00paTOPHOI pabOTHI.

Tema 4. JHepreTuKka XMMHYeCKHX MPOLECCOB.
Jlekums 5. DHepreTuka XMMHUYECKHX MPOILIECCOB, XMMHUECKOe U (a30Boe paBHOBecue Tepmoau-
HamHKa. JHepreTndeckue 3(pPexTsl XumMuueckux peakuuid. Hanpasiaenue u mpenen MNpoTeKaHHs
XMMHUYECKHUX peakluil B U30JMPOBAHHBIX cucTeMax. B3anMocBsa3b Mexay sHeprueit ' m6oca u koH-
CTaHTOW paBHOBECHs. YHugepcanibHOCmb NpUHYUNOE MePMOOUHAMUKU OJisl ONPEOeNeHUsl BO3MONC-
HOCMU CaMONPou360J1bH020 NPOMEKAHUSA NPOYECCcos, NeHCAuux 6 OCHOBE MEXHOI02UU, UCNOIb3)e-
MbIX 8 MUKPO- U HAHO3IeKmpoHuKe. (2 4aca)
JlaGopaTopHas padora 5. Tepmoannamuka. (2 gaca)
CamocrosiTe1bHas padora. M3ydeHue marepuaioB JIeKIuii (2 4aca), MOArOTOBKA K BBHIIIOJTHEHHIO
U 3amuTe JaboparopHoit padotel (1 yaca), BeimosHeHHE pacueTHOro 3amanus (1 4ac). (Bcero mo
Teme 4 - 4 daca).
Tekymuii KOHTPOJb — YCTHBIN ONIPOC MO MAaTepualy JEKIUH, YCTHBIA ONPOC IPH MPOBEIECHNN J10-
MycKa K J1abopaTtopHoii padote, 3aimuTa 1a00paTOpHOI pabOTHI.

Tema S. Xumnueckasi KUHeTHKa. XMMH4YeCKoe H (pa3oBoe paBHOBeECHE.
Jlekuus 6. XuMudeckass KHHETHKA: CKOPOCTh PEaKIMU W METOJBl €€ PEryJIHpOBaHUs, KojeOa-
TENbHBIE PEAKIMM; 3aKOH JEHCTBUS MacC. 3aBUCUMOCTb CKOPOCTH PEaKIMM OT TEMIIEpaTyphl.
[TpaBuiio Bant-I'odda. Ypasuenue Appenuyca. Katanuruueckue cuctemsl. Karanuzaropsl. Oco-
bOeHHOCMU peakyuu 8 2emepo2eHHbIX CUCeEMAXx, elusaHue nosepxnocmu paszoena ¢as. Obpaszosa-

6
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Hue meepoopasubix NPOOYKMOo8 6 2emepoeHHbIX PeaKyusx, JTOKAIUZ08AHHbIX 8 NOBEPXHOCTHOM
croe, ausiem Ha CKOpoCmMy NIA3MEHHbIX MeEXHOI02Ul 6 MUKposiekmpoHuke. llpuMeps! permeHus
TUTIOBBIX 3a7a4. (2 Jaca)

Jleknus 7. Xumudeckoe u (pa3oBoe paBHOBECHE B TOMO- M T€TEPOTEHHBIX crcTeMax. CMerienne
paBHOBECHsI B LIETISX OJTHOCTOPOHHEro npotekanus peakuuu (npuniun Jle-Illarense). Koncranra
paBHOBECHSI, CBSI3b KOHCTAHThI paBHOBECHS ¢ M3MeHeHHeM 3Hepruu [ mboca. [lpaBuio ¢a3z. dazo-
Bble paBHOBecusi. Da3oBble nuarpammsl. /lucrepcHble cucTeMbl. XUMHUYECKOE PAaBHOBECHUE B I'e-
TEPOreHHbIX cucTeMax. AcopOLMOHHOE paBHOBecue. ['eTeporeHHble UCIepCHbIE CUCTEMBI. SIB-
JeHus Ha rpanuie pasnaena ¢as. [IABEL (2 vaca)

JlaGopaTopnas padora 6. Kuneruka. PaBHoBecue. V3ydenue 3aBUCUMOCTH CKOPOCTH TOMOT'€H-
HBIX ¥ T€TEPOTeHHBIX PEaKIUil OT pa3Nu4HbIX (PaKTOpOB. (2 yaca)

JlabopaTopnass paGora 7. XuMmnueckoe paBHOBecue. M3yueHue BIMSIHUS MU3MEHEHMS] KOHIICH-
TpaliK Ha CMeleHue paBHoBecHsl. (4 yaca)

CamocrosiTesbHas padora. M3yuenue JieKiimoHHOro Marepuania (4 yaca), MoAroToBKa K BBITIOJ-
HCHHUIO M 3aluTe JIabopaTOpHbIX padoT (3 vaca), BBIOJIHEHHE PacuyeTHOro 3amaHus (2 yaca).
(Bcero mo Teme 5 - 9 yacoB).

Texkymmii KOHTPOJIb — YCTHBIA ONPOC MO MaTepHally JEKLIHH, YCTHBIA ONpPOC MPU MPOBEACHUU
JoTycKa K jabopaTopHoit padoTe, 3amuTa J1abopaTopHO pabOTHI.

Tema 6. PacTBopbl. JlucnepcHbie cucTeMbl. PacTBOPBI 3JIEKTPOJIMTOB.
Jlekuus 8. PactBopsl. Komnouansie cuctemsl U ux noiydenue. CTpoeHHE KOJJIOUIHBIX YaCTHII.
3oib-renb nepexoabl. MI3MeHeHHe SHTaJIbIIMKM U SHTPOIIUU MPU pacTBOpeHUU. MneanbHbIN pac-
TBOp. KosumuraTuBHBIE CBOICTBA pacTBOPOB: MOHIKEHUE MapLUATBHOTO JaBJICHUS Mapa pacTBO-
puUTEIN HaJl paCTBOPOM, MOBBIILIEHUE TEMIIEPATYPhl KUIIEHUS, TOHWKEHUE T (3am) — 3akoHbI Payis,
OCMOTHYECKOE JaBjieHue. (2 yaca)
Jleknus 9. Dnexkrponurnyeckas aucconuanus. CHIbHBIC JIEKTPOIUTHI. AKTHBHAS KOHIICHTPAIIUS
HOHOB B pacTBOpe, KOA(PGUIMEHT aKTUBHOCTH, MOHHAsI CHJIa pacTBOpa. ManopacTBOpUMBIE 3JI€K-
TponuThl. [IponsBenenne pactBopumMocTd. Peakiinu B pacTBOpax 3J1eKTPOIUTOB. (2 yaca)
Jlexkus 10. Cnabble anexkTponuTsl. 3akoH pa3basienus OctBanbaa. MloHHOe mpou3BeneHne Bo-
nbl. Bogopoanelii mokasarens. JlucnepcHble cucteMbl. Cmpoenue Koalououslx uacmuy. 301b-2elb
MexXHOI02UU 8 NOAYYEHUU MUKPO- U HAHOYACUY U HAHOKOMNO3umoe. ' uAponn3 coneil, ero TUIbI,
BhIYHCIIeHne pH pacTBopa ruaponusyromieiics conu. (2 yaca)
JlabopaTopnas padora 8. DiaekTpoauTbl. O3HAKOMIIEHHE € DJIEKTPOXUMUYECKMM METOJIOM OIl-
peneneHus CTeNeHH TUCCOIHAIINH 3JICKTPOIUTOB. (4 Jaca)
CaMmocrosiTeibHasi padora. M3yueHne NEKIIMOHHOTO MaTepuana U METOANYECKUX yka3aHWi (6
9acoB), MOATOTOBKA K BBITIOJIHEHHIO U 3alHUTE JJAOOpaTOpHOU paboThl (2 Yaca), BBIMOIHEHUE pac-
getHoro 3aaanus (5 gacos). (Bcero mo Teme 6 - 13 yacos).
Texkymmii KOHTPOJIb — YCTHBIM ONPOC MO MaTepHally JEKIHUH, YCTHBIA ONPOC MPH MPOBEACHUN
JoITycKa K JabopaTtopHoil padore, 3ammuTa 1a00paTopHOil paboTHI.

Tema 7. DnekTpoxumMuyeckue cucreMbl. OKHCINTETbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA BEIIECTB.
Jekmusa 11. OxuCIHTEIbHO-BOCCTAHOBUTEILHBIE CBOWCTBA  BemecTs. OKUCIATEIHLHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B JIEKTPOXUMHUH. Buibl 35eKTpooB. Psaa HanmpsokeHHsT METasuloB.
TepMoMHaMHKa AIEKTPOXUMUYECKHX IPOLECCOB. BO3ZHMKHOBEHHME JTBOMHOIO AJIEKTPUYECKOTO
CJIOSl Ha TpaHUILE pa3jieNa MEeTalI-pacTBOp. Pacuer paBHOBECHBIX NMOTEHLMAJIOB [0 YPAaBHEHHUIO
Hepncra. (2 gaca).

JlaGopaTtopnas padora 9. OKHCIUTENBHO-BOCCTAHOBHUTE/IbHbIE peaKUMH. 3HAKOMCTBO C
BJIMSTHUEM XapaKTepa Cpe/bl Ha X0 peaklluy Ha IpuMepe epMaHranara kanus. (2 yaca)
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CamocrosiTeibHas padora. V3yueHue JeKIIMOHHOTO MaTepraia (2 yaca), IOJrOoTOBKa K BBIOJI-
HEHMIO U 3ammTe JadopaTopHoii padotser Ne 9 (1 vac), BeimomHeHHue pacueTHoro 3aganus (1 gac).
(Bcero mo Teme 7 — 4 yaca).

Texkymmii KOHTPOJIb — YCTHBIM OIPOC IO MaTepUally JEKLUHUH, YCTHBIA OIPOC IPU IPOBEICHUU
JI0TTyCcKa K j1abopaTopHoit paboTe, 3amuTa J1abopaTopHOM paObOTHI.

Tema 8. YcrpoiicTBO M yci10BHS PadoThl rajibBAHUYECKUX JIEMEHTOB. XUMHYECKHE MCTOYHUKHU

TOKa. TOoNJIMBHBIE 3JIEeMEHTBI
Jlekus 12. YcTpoiicTBO M ycinoBusi pabOTHI TajlbBaHMYECKOTo 3yieMeHTa Jlanuamnsa-SAxoou. Cxe-
MBI, TpaUK{ TOJAPU3ALMMOHHBIX KPUBBIX, AneKkTpoanbie peakunu. TOP. DJIC. INonspuzanus.
Bunel nonsipuzanuu. 3aBUCUMOCTh PABHOBECHBIX MOTEHIIMAIOB OT aKTUBHOCTH HMOHOB B PacTBO-
pax. Tepmoaunamuueckue ycnoBust padbotsl I'D. KuHeTnka 351eKTpOXUMHUYECKUX MPOLIECCOB. 3a-
BHUCUMOCTh 3JICKTPOXMMHUYECKUX MPOIECCOB OT M3MEHEHHSI aKTHMBHOCTH MOTEHIUAIIONPENETISIIO-
IIMX UOHOB. (2 yaca)
Jlekumsa 13. Xumuueckue wucrounuku Toka. llepBuunbie XUWT. VYerpolicTBO MaprasiieBo-
LMHKOBOT'O TaJbBaHUYECKOI'O AJIEMEHTA. AKKYMYJATOPbI (KHCIOTHBIE, LIEJI0YHbIE). TOMIMBHBIE
aneMmeHThl. JlocronHcTBa U HepocTaTku padotel BTD. Tpansucmopwul u nocuueckue cxemvt u3 ye-
JIEPOOHBIX HAHOMPYOOK, epagen — nepcneKmuHble Mamepuaibl HaHodleKmporuky. Humesuonvie
AKKYMYIAMOpbl U3 2paghena u yenepoonsix Hanompyoox. (2 Jaca)
Jladboparopnasi padora 10. ['anpBanuueckuii snemeHT. OBIajgeHUE METOIUKOW COCTaBIICHUS
raJbBaHUYECKUX IIETICH U M3MEPEHHsI HAMPSHKEHHS TabBAHUUECKHIX 3JIeMEHTOB. (4 yaca)
CamocrosiTesbHas padora. M3yuenue jiekiimoHHOro Marepuaia (4 yaca), moAroToBKa K BBITIOJ-
HCHMIO U 3amuTe jgaboparoproii pabotel Ne 10 (2 yaca), BeimosHeHHe pacdyeTHoro 3amanus (1
yac). (Bcero mo teme 8 - 7 yacos).
Texkyummii KOHTPOJIb — YCTHBII ONPOC 1O MaTepuaty JEKUIWH, YCTHBIN OMpPOC MPU MPOBEICHUU
JoTycKa K jabopaTopHoit paboTe, 3amuTa J1abopaTopHO pabOTHI.

Tema 9. D1ekTpo/IU3 paciiaBOB H BOAHBIX PACTBOPOB 3JIEKTPOJINTOB.
Jlexuust 14. DnexTponn3 paciuiaBoB U BOAHBIX PACTBOPOB AJIEKTPOIUTOB. DJIEKTPOJIU3 C PacTBO-
PUMBIMH U HEpPAaCTBOPUMBIMH 3JekTpogamu. [locienoBarenbHOCTh MPOTEKAaHUs IMPOLECCOB Ha
anektponaax. 3akonbl @apazaes. Beixon mo Toky. 'paduk monspu3aliMOHHBIX KPUBBIX MPHU AJIEK-
Tponuse. [Ipumenenue anexrponausa. (2 yaca)
JlaGopatopHas paGora 11. Daekrposn3. V3ydeHne KOJIMUECTBEHHBIX 3aKOHOMEPHOCTEH Mpo-
1ecca JIEKTPOJIU3a Ha MPUMEPE pacTBOpa Cyib(aTra HATPUS Ha HUKEJIEBBIX AJIEKTpoax.(2 yaca)
CamocTosiTe1bHasi padora. V3yueHue JIEKIIMOHHOTO Marepuaia (2 yaca), MoJroToBKa K BBIIOJ-
HEHMIO M 3a1iuTe jJaboparopHoit padoTs! (1 vyac), BeinoHeHne pacueTHoro 3aaanus (1 gac). (Bce-
ro mo teme 9 - 4 yaca).
Tekymuii KOHTPOJIb — YCTHBIM OIIPOC MO MAaTepuaiy JIEKIUH, YCTHBIM OMPOC NPH MPOBEICHUH
JoITycKa K JabopaTtopHoil padore, 3ammuTa 1a00paTopHOil paboTHI.

Tema 10. Koppo3ust MeTannos. MeponpusiTis 1o 3alyuTe METAJIOB 0T KOPPO3HH.

Jlexnus 15. Koppo3us metamnoB. XumMudeckas KoOppo3us. DIeKTpoxuMuueckas kopposus. [lac-
CUBHOCTHh MeTaJlIoB. CXeMbl MUKpOTaJbBaHMYECKHX KOPPO3HOHHBIX 3JeMeHTOB. llomspusanus
IIpU KOPPO3UOHHOM Iporecce. (2 yaca)

Jlexknus 16. Koppo3noHHas yCTOHYMBOCTh METAJUIOB M cIulaBoB. Knaccudukanus meponpustuii
MO 3aIIUTE METAIOB OT KOPPO3UU. METObl 3MeKTPOXUMHUYECKOM 3alUThl (KaToHasi, aHOHas,
IIPOTEKTOpHAs ). MeTobl U3MEHEHMSI IPUPOABI KOPPOAUPYIOLIETO METAUIA. 3alIUTHBIE HEMETAJI-
JMYECKHe, MeTaNINYeCKre TOKPBITHS: KaTo/IHbIe, aHO/IHbIe. JlernpoBanue. SIBieHue «camoraccu-
Barn». CriocoOsl 00pabOTKH KOPPO3UOHHOM Cpefbl. HMcnonb3oeanue 60npocos 21eKmpoxXumMun
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O0Jis1 NOHUMAHUSL OMOENbHBIX NPOYECCO8 MEXHOLO2UU INeKMPOHHOL MEXHUKU U MUKDOIJIeKMPOHU-
KU, 07151 YCMAHOBAEHUS MEXAHUZMO8 NOBeOeHUsl npumecell 8 NOIynpoeooHuxax. (2 daca)
Jlaboparopuas padora 12. Koppo3us. 3ydyenue yciaoBuil BOSHUKHOBEHHSI KOPPO3ZUOHHBIX MHUK-
pPOTAIbBAHMYECKUX DJIEMEHTOB, SIBJICHUS MOJISIPU3ALIAN U JETOSPU3AINH TPU KOPPO3UU. 3HAKOM-
CTBO ¢ HEKOTOPBIMU METOIAMH 3aIUThl METAJIOB OT KOppo3uu. (4 yaca)

JlabopaTopnasi paGora 13. I3yyenue ocHOB TpaBiieHus I11aT. (2 yaca)

CamocrosiTeibHas padora. V3yueHue JeKIMOHHOTO MaTepraia (4 yaca), IOJrOTOBKA K BBIMOJI-
HCHHMIO M 3aluTe jabopaTtopHoit pa®otel (3 dvaca), BHIMONHEHUE pacueTHOro 3aganus (1 gac),
(Bcero o Teme 10 — 8 uacos).

Texkymmii KOHTPOJIb — YCTHBIM OIPOC II0 MaTepUally JEKIHMH, YCTHBIA OIPOC MPU MPOBEACHUU
JIOTycKa K j1abopaTopHoit paboTe, 3amuTa 1abopaTopHOM paObOTHI.

Tema 11. IToimMepbI ¥ 0JTUTOMEPDI.
Jlekuust 17. OcHOBHBIE KJIACCHI OpraHMYecKuX BemecTB. Crenuduueckue 0COOEHHOCTH OpraHy-
yeckux coeAnHeHud Peakuuu monumepusanuu, ux mexaHusMmbl. [lomumepsr u omuromepsl. Tep-
MOIIJIACTUYHBIE M TEPMOPEAKTUBHBIC MOJUMEPHI, UX 0coOeHHOCTH. CBOMCTBA M 001aCTH TpUMe-
HEHHSI OCHOBHBIX IOJIMMEPOB HA MPUMEpPE MOJIUITUIICHA, TOTUIPONIIEHA, TOTUCTUPOIIA, TTOTUBHU-
HWIXJIOpUa, Gproporiacta, heHorwiacTa. DICKTPOIPOBOIAIIHE MOJIMEPHI. (2 yaca)
CamocrosiTeibHast padora. M3ydyenue nekiuonnoro marepuana (2 gaca). (Beero mo teme 11 — 2
yaca).
Texkyumii KOHTPOJIb — YCTHBII OMPOC IO TPONHJACHHOMY JEKIIMOHHOMY MaTepHainy.

Tema 12. Xumudeckasi uieHTH(PUKAIUSA BellleCTB.
Jleknus 18. Xummueckas uaeHTUPHUKAINS: KQUeCTBCHHBIH M KOJTMYECTBCHHBIN aHAIN3, AaHATUTH-
YEeCKUH CUTHaJl, XHMUYECKUH, QU3MKO-XUMUYECKUH U pru3nyeckuii aHanu3. (2 yaca)
CamocrosiTeibHasi padoTa. V3ydenue nexknnonHoro Marepuana (2 gaca). (Beero mo teme 12 — 2
Jaca).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 110 MPONJAEHHOMY JIEKIHOHHOMY MaTepuaiy.

IIpoMe:xxyTOo4YHast aTTecCTAllUA N0 AUCHMIIMHE: IK3aMeH
N3y4yeHne NUCHUIUIMHBI 3aKaHYMBAETCSA DK3aMEHOM. DK3aMeH NPOBOJUTCS B cOOTBETCTBHMH C [lo-
JIO’)KEHUEM O 3a4eTHOW M 3K3aMeHalnoHHoM ceccusix B HUY MOW u MHCTpYKTUBHBIM MHCbMOM
ot 14.05.2012 r. Ne 1-23.

5. lMNepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMs AN CaMOCTOATENbHOM pPaboThbl
obGy4arowmxcs No AUcCUUnNIInHe

Jlns obecriedeHust caMOCTOATEIbHON pabOTHI pa3paOOTaHBbI:
METOAMYECKHE YKa3aHUsS [0 CAMOCTOSITEIbHON paboTe MpH MOATOTOBKE K JaOOpaTOpPHBIM pabo-
TaMm, BHITIOJTHEHHH UHIUBHUIYaIbHON paboThI (CM. MpHioxkeHue K Hactosen PT1T),

6. ®oHA OLEHOYHbLIX CPeAcTB ANA NpoBedeHUs NMPOMEXYTOYHOW aTTecTauuu obyuatlo-
LMXCA Mo AUCLUUNIINHEe

6.1 MepeyeHb KOMNETEHUMUN C YKa3aHMEM 3TanoB X hopMMpoBaHUus

[Tpu ocBOeHMU TUCHUIUIMHEI popmupytroTes cneayromue komnerenuuu: OIIK-1, OK-7.

YKazaHHbIE KOMIIETEHIIUU (POPMHUPYIOTCS B COOTBETCTBHHU CO CIEAYIOUIMMHU HTANaMU:

1. ®opMupoBaHUEe U pa3BUTHE TEOPETHUECKUX 3HAHUH, MPEIYCMOTPEHHBIX yKa3aHHBIMH KOMIIE-
TEHLUSMH (JICKIIMOHHBIC 3aHATHUS, CAMOCTOSATENIbHAS PadoTa CTY/ACHTOB).
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2. [Ipuobperenne u pa3BUTHE MPAKTUUECKUX YMEHUM, TPEAYCMOTPEHHBIX KOMITETCHIIMAMU (TIpaK-
THYECKHE 3aHSTHUS, CAMOCTOSITEIIbHAs pad0Ta CTYJICHTOB).

3. 3akperuieHue TEOPETUUECKUX 3HAHWM, YMEHHH W MPAKTHUYECKUX HABBIKOB, MPETYCMOTPEHHBIX
KOMIICTCHIHAMU, B XO0A€ PCHICHUSA KOHKPCTHBIX TCXHUYCCKUX 3a/lad Ha MMPAKTUYCCKUX 3aHATHAX, YCIICII-
HOH caa4dr dK3aMCHa.

6.2 OnucaHne nokasareneum u KputepueB oueHUBaHUA KOMMNeTeHUUN Ha pa3nny-
HbIX 3Tanax ux (bOpMVIpOBaHMSI, onncaHusa wkKan oueHnBaHuA

ChopMHPOBAaHHOCTH KOMIETEHIIMM B paMKaxX OCBOEHHS JaHHOW JWCIMIUIMHBI OICHHWBACTCS II0
TPEXYPOBHEBOM ILIKAJIE:

- IOPOTOBBIN YPOBEHB SIBIISIETCS 00S3aTEIBHBIM JUIsl BCEX 00YJaIOMIMXCS 110 3aBEPIICHUN OCBOCHUS
JMCIUTUINHEI,

- MPOJIBUHYTHI YPOBEHb XapaKTEPU3YeTCsl MPEBBIIICHUEM MHUHUMAIBHBIX XapaKTEPUCTHK CPop-
MHUPOBAaHHOCTH KOMIIETEHIIHH T10 3aBEPIICHIH OCBOCHUS U CIIUTLINHEI,

- STAJIOHHBI YPOBEHb XapaKTEPU3yeTCs MAaKCUMaJbHO BO3MOXHOHW BBIPAKCHHOCTHIO KOMIIETCH-
[IUH U SBJSIETCS BAXKHBIM Ka4€CTBEHHBIM OPHEHTHPOM JUISI CAMOCOBEPIICHCTBOBAHUSI.

ITpu nocrarouHoM kadectBe ocBoeHMs Oosee 80% NpUBEACHHBIX 3HAHWM, YMEHHH U HaBBIKOB
MPEero1aBaTellb OIEHUBAECT OCBOCHUE TAaHHOW KOMITETCHIIMM B paMKaX HACTOSIIEH TUCIMIUIMHBI HA 3Ta-
JIOHHOM YpOBHE, IIpU ocBoeHUHU Oosiee 60% NpUBEACHHBIX 3HAHWUN, YMEHUN U HaBBIKOB — Ha MPOJBHUHY-
TOM, npu ocBoeHuun 6osuee 40% NpuUBEIEHHBIX 3HAaHUH, YMEHUN U HaBBIKOB - HAa IIOPOrOBOM ypoBHE. B
NPOTHUBHOM CJIy4ae KOMIIETEHIIMS B paMKaxX HACTOSIICH AUCIMIUIMHBI CYHUTACTCS HEOCBOCHHOM.

YpoBeHb CHOPMHUPOBAHHOCTH KaXKIOM KOMIIETEHIIMHM Ha PAa3IMYHBIX dTanax ee (OpMUPOBAHUS B
MPOIIECCe OCBOCHMSI JAHHOW UCIUIUIMHBI OIICHUBAETCS B XOJE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH H
MPEACTABJIECH PA3IMYHBIMU BUJAMU OILIEHOUHBIX CPE/ICTB.

[Ana oueHkn chopMMpPOBaAHHOCTU B pamkax OaHHOW AUCUMNNUHBLI KomneTeHumsa ONMK-1
«CIIOCOOHOCTD MPEACTABIATh aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHWU HayuyHYI0 KapTUHY MHpa Ha
OCHOBC€ 3HAHHA OCHOBHBIX HOJ'IO)KCHPIfI, 3dKOHOB U MCTOAOB €CTCCTBCHHBIX HAYK U MATCMATUKH ».

Hpenoz[aBaTeneM OLCHUBACTCA COACPIKATCIIbHAd CTOPOHA U KAYCCTBO MAaTCPUAJIOB, IPUBCACHHDBIX
B OTUCTAX CTyACHTA 110 J'Ia60paT0pHBIM pa60Ta. YYUTEIBAIOTCA TAKKE OTBETEI CTYACHTA Ha BOIIPOCHI 110
COOTBETCTBYIOIIMM BHJIaM 3aHITHH MPHU TEKYIIEM KOHTPOJIE — YCTHBIX OMpOocax, 3aluTax JadopaTopHbIX
pabor.

HpI/IHI/IMaeTCﬂ BO BHUMaHHEC 3HAHUA 06y‘IaI-OH_[I/IMI/IC$IZ

- OCHOBHBIX IIOJIOKCHUM ATOMHO-MOJICKYJIAPHOTO YUYCHHUSA, KIACCOB HCOPraHMYCCKHUX BCHICCTB,
THIIOB peaKL{Hﬁ, 3aKOHOB CTCXUOMETPHUH,

- B3aUMOCBA3U CTPOCHHUA U CBOMCTB XMMHYCCKUX COG)IHHeHI/Iﬁ;

- YUCHHUA O XUMHYCCKOM MPOLECCE, DJICKTPOXUMHUYCCKUX SABJICHUAX, XUMHU BaKHEUIITNX OHMOreH-
HBIX 3JICMCHTOB, UX I/IJIGHTI/I(l)I/IKaHI/H/I;

HaJIn4ve YMeHMs:

- WCIIOJIB30BaTh NPUHIHNI IIEPUOANYHOCTH U lleproanyeckyro cucteMy aiisd MpeACcKa3aHusl CBOM-
CTBa IIPOCTHIX U CI0KHBIX XUMHUYECKUX COCJUHEHUIN U 3aKOHOMEPHOCTEMN B UX N3MEHEHUN;

- IPOBOAUTH PACUYETHI I10 YPABHEHUSAM XUMUYECKUX PEAKLIUN;

- paboTaTh ¢ XUMHUYECKHUMHU PEAKTUBAMHU, JAOOPATOPHBIM XUMUYECKUM 000pPYI0BAHUEM;

- 0OpPMIISATh PE3YNIBTAThl KCIIEPUMEHTANBHBIX U TEOPETHUECKUX PadoT, GOPMYIUPOBATH BBIBO-
JBl,
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- aJIalITUPOBATh 3HAHUA U YMCECHUA, IMOJIYYCHHBIC B KYPCC XMMHHU K IIpoHeccaM, IPpOUCXOAAIIUM B
OKpY’Kalollel cpesie, K PeLIeHNI0 KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C MPO(EeCCHOHAIBHON eI TeIbHOCTHIO;

MPUCYTCTBUC HABBIKA BJIAJICHUA:
- MCTOAaMHU MAaTEMATUYCCKOI'O aHaJIM3a U MOACIIMPOBAHUA TCOPETUICCKOI'O U SKCIICPUMCHTAJIBHO-
o HUCCICOOBAaHUA.

Kputepun oueHnBaHus ypoBHS CPOPMMPOBAHHOCTM KOMMNETEHUUA B NnpoLecce BbINos-
HEeHUs 1 3aWmnTbl NabopaTopHbIX paboT, pacyeTHO-rpadnuyeckmx pabor.

Kpurepun onennBanus ypoBHs chopmupoBannoctu komrnerenuuii OIIK-1, OK-7 B mporecce 3a-
IIUTHl Ta0OPAaTOPHBIX paboT, Kak (Gopmbl Tekyliero KoHTpousa. Ha 3ammre cooTBeTcTBYIOMMX Jlabopa-
TOPHBIX paboT MpeararoTcs BOMPOCHL. MpernogaBaTeneM 3a1aeTcs 2-5 BOIPOCOB U3 MPUMEPHOTo Teped-
HS BOIIPOCOB MOCTE KaX0i TabopaTopHo padboTel, 6o Bapuant [1K u3 cOopHuka.

Bonpocel PaGoueii Terpaau: 3aganus K 3amure JadopaTopHOii padoThl
""JJIeKTPOHHASI CTPYKTYPa ATOMOB M OJHOATOMHBbIX HOHOB'"'

1. ChopmynupyiiTe OCHOBHBIC IPUHIUITEI KBAHTOBOW TEOPHH CTPOCHUS BEIIECTBA (KOPITYCKY-
JISPHO-BOJIHOBOM JTyan3M, MPUHIIUI HEOMPEIeJICHHOCTH, BOJHOBas (DYHKIIMS, aTOMHAsi OpOUTAaIb, KBaH-
TOBBIE YHCIIA).

2. KakoB nopsi1ok 3aroiHeHus JIeKTPOHHON o0onouku aroma? ChopMynupyinTe MPUHIUIIBL U
MpaBUiIa, KOTOPBIE IIPH TOM HCIIOJIB3YIOTCS. 3alUIINATE TTOJHYIO AIEKTPOHHYIO (HOPMYITy CIeIyIOInX
aTOMOB B IIOPSJIKE 3aIlOJIHEHMS aTOMHBIX opbuTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, a) Os, e) I, ) Bi.

3. YkaxuTe aToM ¢ (pOpMHEPYIOLIEM 3IEKTPOHOM a) 352, 6) 4p°, B) 3d™°, 1) 4F, 1) 552, ¢) 5d°, x)
6p°. ONUIIKTE €ro HOIOKEHHE B IEPHOIMYCCKON CHCTEME.

4. Yro xapakTepu3yeT Ka)10€ U3 KBAHTOBBIX YHCeN? YKaKNUTE 3HAUCHHSI KBAHTOBBIX YHCEN JUIS
dopmupyromero anekrpona a) Ti, 06) K, B) As, r) Ce, 1) Cd.

5. Hanmmmre noJtHYO 371eKTpOHHYO0 hopmyny atoma a) Tc, 6) Mn, B) Se, ) Ag, 1) Ga, ¢) Pa, x)
V, 3) Sb, u) Rb, k) Kr. K kakoMmy cemelicTBy OH OTHOCUTCS? YKaKHUTE €ro BHEUIHUIA, IPEABHEIIHUAN CIIOH,
(OpMUPYIOIHIT STEKTPOH, KBAHTOBBIEC YHCIIA IS DJIEKTPOHOB BHEIIHETO CJIOS M (JOPMHUPYIOIIETO AJIEK-
TpOHA.

6. Uto Takoe BasieHTHOCTH? [TokakuTe pacripenienieHue BaJCHTHBIX 2JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, ) Tc, 3) As, u) Br, k) Ti 1Mo KBaHTOBBIM siuciikaM B BO30YKICHHOM U HEBO30YXK-
JICHHOM COCTOSIHHH M OTIPEICTINTE COOTBETCTBYIONINE 3HAYEHHS BaJICHTHOCTH.

7. Kaxk ocymecTBisieTcs mpeBpalieHle aToMa B MOHbI? Hanummre moiHyro U COKpaIIEHHYIO AJIeK-
TPOHHBIE (POPMYIIBI HOHOB a) A%, 0) Ca®", B)F,r) S

8. Uto Takoe "nmposan" anekrpona? [louemy on npoucxoaur? Kakue BaJI€HTHOCTH ITPOSBIISIOT
aTOMBI 3TUX JIEMEHTOB B HEBO30YXJICHHOM M BO30ykIeHHOM coctosiuuu? [lokaxkure Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

9. JlaiiTe onpeneneHus OHSATHIM «IHEPTHS HOHU3AININ», «CPOACTBO K IJIEKTPOHYY, «IIIEKTPOOT-
pHUIIaTeNbHOCTbY. Kak MEHSIOTCS 3TH XapaKTEPUCTHKH, a TAKXKE palyC aToMa U METaJUTMYECKHE CBOMCT-
Ba y aTroMoB 371eMeHTOB a) VII-A rpynmnsl cBepxy BHM3, 0) |1l mepuona ciesa Hanpaso, B) |1-A rpynmsr
CBEpXY BHM3?

3aganus K 3amuTe JJadopaTtopHoi padoTsl "' XuMu4yeckas TepMOAUHAMHUKA"

1. Chopmynupyiite 3axon ['ecca u cnencTBust u3 Hero. PaccuuTaiite TemiuoBoi 3G hexT peakiuu
a) 2NO(F) + Oz(r) = 2N02(r), 0) ZCO(F) + Oz(r) = 2C02(r), B) 2H2(r) + Oz(r) = 2H20(r) B n300apHO-
N30TEPMHUUYECKUX YCIIOBUSX. SBISETCS M NaHHAs pEeaKLMsl SHI0- WIH SK30TEPMHUUECKOM?

2. Kak mensiercs sHTponus npu (a3oBbIX nepexonax? YKaxkuTe, Kak MEHSETCs] SHTPOIUS B ciie-
AYIOLIMX IpoLEeccax: a)McnapeHue Bojbl; 0) 3aMep3anue Boabl; B) A« + 3B =2C(); 1) CaO) +
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COQ(T) = CaCO3(T); ,I[) pPacTBOpPECHUEC COJIM B BOJE, e) 2H2(r) + Oz(r) = 2H20(r), )K) NH3(F) + HC'(F) = NH4C|(T),
3) IpeBpaLICHNH aiMa3a B rpaduT, 1) MIIABICHUH LIWHKA.

3. Chopmymnupyiite a) I, 6) 11, B) 11l 3akons! TepMoauHamuku. JlaiiTe onpeaeeHus MOHITHIM:
TEpPMOJIMHAMHUYECKAs CUCTeMa (MX KIacCU(pUKAIN), PYHKIUS COCTOSHHS, TapaMeTpbl CUCTEMBI, (asa,
TEPMOJUHAMHUYECKHIA MTPOLIECC.

4. ITo xako# TepMOAUHAMUYIECKON (DYHKIIUU OTPEACTSETCS BO3SMOXKHOCTh CAMOIIPOU3BOJIEHOTO
MPOTEKAHUS XUMHUECKUX PeaKlUii B N300apHO-U30TepPMUUECKHX yciaoBusix? Onpenenante, BO3MOXKHO JI
caMoIpou3BoJbHOE npoTekanue peakiuu a) HoOpy = 2Hoy + O, 0) CaCOs(y = CaO(y) + COy(ry B H.Y.

5. PaccuuTaiite TemnepaTypy paBHoBecus cucteMbl A + B = 2AB, eciiu u3MeHeHue SHTPOIUMU B
xoze 3Toi peakiuu paBHo 10 Ix/K, a usmenenue sutansnuu paBHo 25 k/x. [Ipu kakux remnepaTtypax
OTHOCHUTENILHO TeMIIEpPaTyphl paBHOBECHUSI BO3MOKHO CAMOIIPOU3BOJIBLHOE TEUCHHUE ITON peaKuu?

6. IIporekaeT 11 B HOPMaJIbHBIX YCIOBHUAX peakius 2A ) = By + Cr — Q7

7. YKaxxuTe HanpasJeHHe npoTekanus npouecca A = B npu 200°C, ecmn - AH®, ;. = —20 x Ik,
AS°p. =100 JIx/K (2 cnocoba perieHus).

IIpumep nporpammupoBanHoro 3aganusi: Bapuanr 1 tema « ATOMHO-MOJIEKYJISIDHOE YUeHHe.
Kaaccrel BemecTB»

1. lnsa nonHoCThIO npoTekatomien peakuu no cxeme K + Hy = KH oTtHomenue koauuecTB BTopo-
IO peareHTa U MpoayKTa COCTABJIAET:
| 1:1 | 1:2 | 2:1 | 3:1 |
2. Yucnio MoJiel aToMOB KUCJIOpoia B 5.6 J1 030Ha (H.Y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM u3 clieyrolyx BeeCTB MaccoBast oIs yriiepojia Hauobosbas?
| C,HsCl | C,HsOH | C,HsNO, | CHsSOsH |

2. Tlo 3apannbiM BemecTBaM — ruapokcuy Ca(OH), u kuciaorHomy okcuay Cl,O7 — BeIBOAUTCS
dbopMyna cpenHen conu:
| CaClO; \ CaClO, | Ca(ClO3), | Ca(ClOy), |
5. B cxeme mipeBpaieHuii BemectBaMu X1, X, X3 sBistores Na + H,O — X;+ Hp SO — X +
BaC|2 — X3
Na,O, Nay SOy, Na,O,, NaOH, NazO, Nay SOy, NaOH, Na; SOy,
NaOH Ba SO, Ba SO, Ba SO,

[Ana oueHkn chOpPMUMPOBAHHOCTU B paMKax OaHHOW AUCUMMAWHBbI KomneTeHumn OK-7
«CIIOCOOHOCTH K caMOOopraim3aliuu u CaM006pa30BaHI/IIO>> npenoaaBaTeji€EM OLCHUBACTCA COACPIKATCIIb-
Hasda CTOpOHa U Ka4CCTBO MaTepI/IaJ'IOB, HpI/IBe)IeHHBIX B OTHECTAX IIO I'IpaKTM‘-IeCKMM 3aAHATUAM. Y‘—II/ITI)I-
BAlOTCA TAKIKC OTBCTHI CTy}IGHTa Ha BOHpOCBI 10 COOTBGTCTBy}OIHI/IM BUJIaM 3aH5[THﬁ HpI/I TeKyI_IleM KOH-
TpoJie — YCTHbIX ONPOCaXx M OTBETAX Ha NPaKTUYECKUX 3aHATUAX.

[IprHMMaeTcs BO BHUMaHUE 3HAHUSA 06yqa10H1HMI/ICSI:

- YUCHHUA O XUMHYCCKOM MPOUECCC, SJICKTPOXUMHUUYCCKUX SABJICHUAX, XUMHUU BAXKHEUTITNX 6I/IOI‘6H-
HBIX 3JIEMCHTOB, UX I/IJIGHTI/I(l)I/IKaHI/H/I.

HaJIN4ue yMeHI/lH:

- NPOBOJIUTH Y4EOHO-UCCIIE0BATENILCKUN HKCIIEPUMEHT Ha OCHOBE BIIQJICHUS OCHOBHBIMHU IpHe-

MaMU TEXHUKH paboT B 1abopaTtopuy;

- aIanTHUPOBATh 3HAHUS U YMEHUs, MTOJIyYeHHbIE B KypCe XMMHHU K MPOLECCaM, MPOUCXOASIINM B
OKpYJKaroliel cpesie, K perIeHn 0 KOHKPETHBIX 33/1ad, CBSI3aHHBIX C MPO()eCCHOHATLHON AESITEIbHOCTBIO.
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MPUCYTCTBUEC HABBIKA BJIA/ICHUSI:
- METOAaMH XMMHMYECKUX U MaTEeMaTHYECKUX PacueToB; METOJaMU 0OpabOTKU MOJy4yaeMbIX pe-
3yJbTATOB.

KpuTepmn oueHMBaHUs YPOBHA copMUpoBaHHOCTU KomneTeHumn OK-7 B pesynbTtarte
BbIMOSMIHEHUA 3alaHNN Ha NPaKTUYECKUX 3aHATUAX. OleHnBaeTCsS aKTUBHOCTh Pa0OThI CTYJCHTA Ha
3aHATHUSAX, TTTyOMHA OTBETOB CTYJCHTA «y JOCKHM» IPU YCTHBIX OMPOCAX B MPOLECCE BHIIOIHEHUS 3aJaHUN
K KaXKIOMY IpakTUYecKoMy 3aHsaTHio. [l OBICTpON MPOBEPKH CTENEHH YCBOEHHUS MaTepuaia TeMbl
MPeUIaraloTCsi TECTOBBIE 3a1aHUs (BOIPOCHI IPOrPAaMMHUPOBAHHOTO KOHTPOJIS).

[Ipennaraercs BapuaHT 3aJaHUs, HAIPUMED:

Bonpocsl k 3ammTe 1adopaTopHoii padoTsl "PacTBoOpPbI 3J1eKTPOJIUTOB"

1. Kak knaccuuuupyroT 31€KTpOJIUTHI 110 CTENEeHU aucconuanuu? K kakum 371eKTpoauTam OTHO-
csres caenyromume Beriectsa: KOH, NaCl, CH;COOH, HNO3;, HNO,, K,CO3, H,0, NH,OH, HCIO?

2. Yto npezncrasisieT cOO0H BhIpayKEHHE JUIsi KOHCTAHTHI IMCCOUAIMN? 3alUIINTE BBIPAKCHHE
JUIs KOHCTAQHTBI IMCCOLUALINN @) YKCYCHOM KUCIIOThI, 0) TMIPOKCHAa aMMOHUS, B) YTOJIbHOM KHCIOTHI (110
CTYIIEHSIM).

3. 3anumuTe MaTeMaTH4YECKOe BhIpaXKeHHE 3aKoHa pa30aBieHus OcTBanbaa. Paccuuraiite cre-
MeHb JIMCCOIMAIMU a30TUCTOM KucaoThl B ee 0,02 M pactBope.

4. Beruucnure nonnytw cuiy 0,05 M pactBopa runpokcuaa Hatpusi. Haiiniure akTHBHOCTh HOHOB
HATpPHUsL U THUJIPOKCHUJI-MOHOB B 3TOM PacTBOPE.

5. Beruucnute noHHYIO CUTy pacTtBopa, B 1 1 kotoporo conepxkurcs 0,3 moas KNO3 u 0,1 monb
AICls.

6. Uto mpescTaBiseT coboif HOHHOE pom3BeieHne Boabl? PaccuuTaiite aktusHocT: H 1 OH™
HOHOB B pacTBoOpe, Ui kotoporo pH = 8.

7. Paccunraiire pH 1 pOH pactBopa, B KOTOpoM KoHIeHTpamms oo H' pasra 10~° mons/, ec-
JIM MOHHAas cuiia aToro pacrtsopa 0,1.

8. Paccuuraiite pH a) 0,05 M pactBopa consHol kucnotsl, 6) 0,05 M pacTBopa ruApoKCHaa aM-
MoHus, B) 0,01 M pactBopa ruapokcua kanus, 1) 0,02 M pactBopa azotuctoi kuciotsl, 1) 0,03 M pac-
TBOpa cynbdara meau (Il) (o | crynenn), e) 0,01 M pacrBopa kapOonara kanus (1o | crynenn).

9. Brimazier Jin 0calok IpU CMelMBaHUU paBHbIX 00beMoB 0,01 M pacTBopa HuTpaTa cepedpa u
0,005 M pacTBopa Hoauaa Kamus?

Pacyernble 3a1aHus no teme "Jiaexrposn3 "

1. Kakoe BemiecTBo ¥ B KAKOM KOJIMYECTBE BBIACTUTCS Ha YTOJIHHOM aHOJIE TIPU DIIEKTPOIIU3E
BoaHOTO pactBopa Na,SO,4 (pH = 7), ecniu Ha KaTojie MPU 3TOM BBIJICITHIOCH 3 T BelecTBa?

2. PaccumraiiTe BBIXOJ IO TOKY MeTajlia MpH 3j1ekTpoau3se BogHoro pactBopa NiSOy (pH = 3), ecniu
nocne npoxoxaeHus 96500 K macca xxene3Horo karoga uameHuinach Ha 14,68 r. AHOJ yrOJIbHBIN.

3. Paccuuraiite Bpemsi, He0OX0IMMOE IS TIOTYUYCHHSI HA KEJIe3HOM U3JIENIMU ITUHKOBOTO MOKPBITHS
Maccoi 65 T npu NpoxXoXkKJIeHUU ToKa cuioi 4 A depe3 pacTBOp cynbdara HUHKA, €CJIA BBIXOJ 110 TOKY
nuHka pased 50% (pH = 3).

4. PaccumTaiiTe BBIXOJ ITO TOKY XJIOpa MPH AJIEKTPOIH3E BOAHOTO PACTBOPA XJIOPHIA HATPHS, €CIIH
Ha YTOJBHBIX JJIEKTPOJIaX OJHOBPEMEHHO TIONYUYHMIIH: Ha KaTo/e — 2 T BeIlecTBa, Ha aHoj e — 1,42 r xJopa
(pH =7).

5. Ilpu snexTtponuse BogHOoro pactBopa Ni(NO3), (pH = 6) Ha kKaqMHEBOM KaTOIE BBIIEIUIOCH
29,35 r MeTania, BBIXO[ 0 TOKY KoToporo 25%. Kak npu 3ToM n3MeHuIach Macca KaJMUEBOro aHoja?
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6. PaccuuTaiiTe BBIXO/I ITO TOKY Ta3000pa3HOTO BEIIECTBA, BBIJCISAIONIEIOCS Ha CEPEeOPSTHOM aHOIE
1pu 3aeKTponuse BogHoro pactsopa AgNOj3 (pH = 8), eciiu ipu npoxoxxaeHuu 26,8 A-4 BbIIEIUIIOCH
1120 mu1 3TOTO BElIECTBA.

IIpumep nporpaMMupoBaHHOro 3a1anusi: Bapuanrt 1 TeMa « JKBHBAJIEHT»
1. KakoMy 13 nepeunciieHHbIX 3HAYCHU COOTBETCTBYET 3HaUYCHHUE MOJISIPHONW MacChl YKBUBAJICH-
toB a3oTa B coequHennn Ca(NO3),?
| 14 | 7 | 3.5 | 2.8 |
2. OnpenenuTe BEIMYMHY MOJIIPHOI Macchl akBUuBaeHTBO coiu ZN(NQO3), B peakiuu
Zn(N03)2 +2NaOH— Zn(OH)2+2Na NO; (M(Zn(N03)2)2189 I‘/MOJIB)
\ 63 \ 189 \ 47.25 \ 94.5 \
3. Onpenenure 00BeM (11, H.y.) CEPOBOIOPOAA, HEOOXOUMBIH [Tl TIOJTHOTO OCAXICHUS COOTBET-
CTBYIOIETO cynbhua, cogepxaiiero v,(COz) = 0.76 mob:
| 17.02 | 8.51 | 4.26 | 21.28 |
4. ITpu okucnenuu 2.0 r okcua ABYXBJIGHTHOTO MeTasuia o0pa3oBasioch 2.8 r okcunaa. Onpene-
JIMTE 3HAYCHUE MOJISIPHOM MacChl KBUBAJICHTOB METAaJLJIa.

| 40 | 60 | 20 | 10 |
5. KakoMy 13 nepedrcieHHbIX 3HaUeHUN cOOTBETCTBYeT M,(COy) B peakuuu
CO,+ 2Mg — C + 2Mg0 ? (M(CO2)=44 r/mos)

\ 44 \ 22 \ 11 \ 12 \

Kpurepuu ouenuBanust ypoBHs c()OPMUPOBAHHOCTH KOMIIETEHIIUH:

OneHuBaeTcsi akTUBHOCTh PaOOTHI CTYJIEHTA Ha 3aHSTHSIX, INyOWHA OTBETOB CTYAEHTA MpPU YCT-
HBIX OIIPOCAxX B IPOLIECCE BHIIOJHEHUS 3aJaHUN K KAKJOMY 3aHATHIO.

CnocoOHOCTh Ha3bIBAaTh NPU YCTHOM OTBETE OCHOBHBIE 3aKOHBI, IPUBOJIUTH MIPOCTEMIIINE MaTeMa-
TUYECKHE 3aKOHOMEPHOCTH M3Y4YaeMBbIX SIBIEHHH COOTBETCTBYET MOPOrOBOMY YPOBHIO C(HOPMUPOBAHHO-
CTH KOMIIETEHLIMU Ha JIaHHOM 3Tare ee (OpMUPOBaHUs, B JOMOJIHEHUE K TIOPOrOBOMY CaMOCTOSITEIbHO
pelars 3a1a4y — COOTBETCTBYET IPOABUHYTOMY YPOBHIO; B IOTIOJHEHUH K IIPOABUHYTOMY CTYIEHT CIIO-
co0eH apryMeHTHpOBaTh U3MEHEHUS! IIPU BHECEHUHU JIOTIOHUTEIbHBIX YCIOBUM — COOTBETCTBYET JTa-
JIOHHOMY YPOBHIO).

CdopMupoBaHHOCTh YPOBHSI KOMIETEHIIMM HE HUXKE IMOPOrOBOTO SBJISIETCSI OCHOBAHUEM ISl J0-
mycka o0y4aroIerocs: K IpoMeXXyTOYHON aTTeCTalluy 10 JaHHON JAUCLUIIINHE.

DopmMOI MPOMEKYTOYHOM ATTECTALMU IO TaHHOW JUCHUILUIMHE SBJISETCS SK3aMEH, OLICHUBAEMBIi
no npunHsaToit B HUY «MDBU» yerbipexOannbHON cucteme: "oTianuyHO", "Xopomo", "yJI0BIETBOPUTEIb-
HO", "HEYIOBJIETBOPUTEIHHO" .

DK3aMeH MO JUCHUTUINHE «XUMHS» MPOBOAUTCS B YCTHOU (hopme.

Kpurepuu onienuBanust (B COOTBETCTBUM C MHCTPYKTUBHBIM ntuicbkMoM HUY MOU ot 14 mas 2012
roga Ne 1-23):

OleHKH «OTIUYHO» 3aCTYKUBAET CTYJIEHT, OOHAPYKUBIIMA BCECTOPOHHEE, CUCTEMATHUECKOE U
NIyOOKO€ 3HAaHWE MAaTEepUaIOB M3YUYCHHOW JNUCIHMIUIUNHBI, YMEHHUE CBOOOTHO BBITIONHATE 3aJaHUs, IPEy-
CMOTPEHHbIE POrPAMMOM, YCBOMBIINI OCHOBHYIO U 3HAKOMBIN C JIONMOJIHUTEIBLHOMN JIUTEPaTypoil, peKo-
MEHJIOBAaHHON pabodeil mporpaMMou TUCIUTIINHBI, MPOSBUBIINA TBOPYECKHE CIIOCOOHOCTH B MOHUMA-
HUU, U3TI0’)KEHUU U HCIOJIb30BAaHUN MaTEPHANIOB U3YYEHHOUN JUCIMILTUHBI, OE3yMPEYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIIPOCHI OMJIeTa, HO U HA JIOMOJIHUTEIBHBIE BOMPOCHI B paMKax paboueil mporpaMMBbl JUCITUTI-
JIMHBI, MPABWJIBHO BHINIOJIHUBIIEMY NTPAKTUUYECKHE 3aJaHUE

OueHKH «XOpOUIO» 3aciy’KUBAET CTYACHT, OOHAPYKMBILIUHN IMOJHOE 3HAHHWE MaTepualia U3y4yeH-
HOM JTUCHUIUIMHBI, YCIEUTHO BBIMOJHSAIOMIMM PEyCMOTPEHHbIE 3a/1aHMs], YCBOUBIIMM OCHOBHYIO JIUTE-
paTypy, pEeKOMEHIOBaHHYIO paboyell mporpaMMOl JUCIUIUIIMHBI, TTOKA3aBIIEMY CHCTEMAaTHYECKUN Xa-
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pakTep 3HAHUM MO IUCHUIUIMHE, OTBETHBIIEMY Ha BCE BOMNPOCHI OMiIETa, MPAaBHJIBHO BBIMOJHUBIIEMY
MIPAKTUYECKHE 3a/IaHue, HO JIOMYCTUBIIEMY IIPH 3TOM HETIPUHIUITHAIBLHBIC OIINOKH.

OueHKH «yJTOBJIETBOPUTEILHOY 3aCTy>KUBAET CTYIEHT, OOHAPYKUBIIMUN 3HAHHE MaTepuana h3y-
YCHHOW JTUCIHIUIMHBI B 00BEME, HEOOXOAMMOM JUIsl JaimbHEHIIeH y4eObl M MPEICTOsIeH paboThl 1O
npodeccuu, CpaBIsSIOMIUNACS C BBHIIOJHEHUEM 3aJJaHHM, 3HAKOMBI C OCHOBHOM JIMTEpaTypoOl, peKOMEH-
JOBaHHOU pabodel MporpaMMoi JUCIHUILTAHEL, TOMYCTUBIINM TIOTPEITHOCTh B OTBETE HA TEOPETUICCKHE
BOIIPOCHI W/WJIM MPHU BBHIMOJIHEHUN MPAKTUYECKHUX 3aJaHHi, HO 00JaJaronuii He0OXOIMMBIMU 3HAHUSMHU
JUISL X YCTPAHEHHUS IO, PyKOBOJACTBOM IPENoAaBaTeisi, TMOO0 HENPABUILHO BBHIMOJHUBILIEMY MpPaKTHYE-
CKO€ 3a/IaHHe, HO MO YKa3aHWIO MPENo/iaBaTeisl BHIIOJHUBIIUM JPYrUe MPaKTUYECKUE 3aJaHus U3 TOTO
XKe pazzelia JTUCHUTITUHBL.

OneHka «HEeyJOBIETBOPUTEIHHOY BBICTABIIAETCS CTYAEHTY, OOHApYKUBILIEMY Cepbe3HbIE Mpole-
JIbl B 3HAHUSIX OCHOBHOI'O MaTepuaja U3y4eHHON AUCIUIUIMHBI, JOIMYCTUBIIEMY MPUHIUITAAIBHBIE OLIN0-
KM B BBITIOJTHEHUH 3aJaHUi, HE OTBETUBIIEMY Ha BCE BOIPOCHI OHIIETa U JOMOJHUTEIbHBIE BOMPOCHl U
HETMPAaBUWJILHO BBIMOJHUBIIEMY MPAKTUYECKOE 3aJaHue (HEMPABWIHLHOE BBITIOJIHEHHE TOJIBKO MpPaKTHYe-
CKOTO 3a/laHus He SIBISETCS OJHO3HAYHOW MPUYMHOW JJISl BBICTABJICHUS OLIEHKH «HEYIOBJIETBOPUTEIb-
HO»). Kak mpaBuiio, olieHKa «HEYAOBIETBOPUTEIHHO CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT IMPOAOJ-
KUTH 00ydeHHe 1Mo oOpa3oBaTeNbHOI Mporpamme 0e3 TOMOIHUTENbHBIX 3aHATUN MO COOTBETCTBYIOIICH
TUCIUIUTAHBL ((DOPMUPOBAHHSI W PA3BUTUS KOMIICTCHIIWHA, 3aKPEIUIEHHBIX 3a JAHHOW IUCIUTUTHHOMN ).
OneHka «HeyJIOBIETBOPUTEIHHO» BBICTABIISIETCS TAKXKE, €CIIM CTYJIEHT: MOCIie Hayalla 9K3aMeHa OTKazall-
Csl €ro claBaTh WJIM HApyLIWJ MPaBHJIa cAa4M dK3aMeHa (CHHUCHIBAJI, MOJCKA3bIBaJl, OOMaHOM MBITAJICS
MOJIYYUTh 00JIee BHICOKYIO OLEHKY U T.J.

B 3a4eTHYI0 KHWXKY CTyAEeHTa U BbIMUCKY K OWMNJIOMY BbIHOCUTCS OLEHKA 9K3aMeHa Mo
aucuunnuvHe 3a 1 ceMecTp.

6.3 TunoBble KOHTPOJibHbIE 33a4aHUA UNM MHble MaTepuanbl, Heobxoaumblie AnNs
OLEHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNK) oOnbiTa [AEATENbHOCTHU,
XapakTepusylLlmx 3tanbl (popMUpOBaHUA KOMMNETEHUUA B Mpouecce OCBOEHUSA
obpa3oBaTesibHOM NporpamMmmbl

Bompocs 1o hopMHpOBaHHIO U PAa3BUTHUIO TEOPETUUSCKUX 3HAHUM, TPETYCMOTPEHHBIX KOMITE-
TEHIUSMH, 3aKPETNIEHHBIMU 33 TUCIUILIMHON (TPUMEpPHBIE BOMPOCHI MO JIEKIIMOHHOMY MaTepHaly JInc-
LIUTUTAHBL 17151 PyO€KHOTO (MTOrOBOTO 32 OMPEIETICHHBIN MPOMEXKYTOK 00YUEHUsT) KOHTPOJIS, HAITPUMED,
10 HIDKCTIPUBEACHHBIM TEMaM ):

PacTBOpPBI 371€KTPOJIUTOB H HEIJIEKTPOJIUTOB
1.OcmoTuueckoe JaBiaeHue pacTBopa, cojaepxaiiero 45 r riatoko3sl (M= 180 r/Moub) B 171 BozibI
paBHo 607950 Ila. Onpenenure Temneparypy pacTBopa.
2. Paccunraiite pH 0,1M pactBopoB azotHoit kucinotsl, 0,04 M rugpokcuga ammonus u 0,05M
XJIOpU1a aMMOHHUS.
3.CocTaBbTe MOJEKYJISPHBIE U MOJIEKYISIPHO-UOHHBIE YpAaBHEHUS PEaKuil MEXIy: a) HUTPATOM
O6apust u cynbpaToM HaTpus; 0)kapOOHATOM HATPHUS M CEPHOM KHCIOTOM; B)CYIb(PHUIOM Kalus U
BOJIOH.
4.Jlucconmanus BO/ibl, BEIBOJ] KOHCTAHTBI HOHHOTO IIPOU3BEICHUS BOJIbI, TOHATHUS BOJOPOJHOTO U
TUAPOKCHIBHOTO MOKa3aTeNei.
5. Cmemanu paBubeie 00beMbl 0,02 M pactBopa xsopuaa kanbuus u 0,02 M pactBopa cynbdara
kanus. Bemazner mu ocagok cynbdara kanbiua? (IIPcasos) = 6-10‘5)
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE PeaKIIuU
1. Onpenenure creneHs okucienus cepsl B coenuuennn H,SO3 (NH,),.S, Li; SO;3
2. Kaxoii mporecc 1 mo4eMy BbIpakaeTcsi CXEMOM: Fe'? - Fe*™?
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3. K xakomy Ty OBP otHocutes peakius: (NH;).Cr,0O;—N; +Cr,03 +H,0. Tlogbepure
KOX((UITMEHTHI B ypaBHEHUU PEAKIMH, YKAKUTE OKUCIIUTENh U BOCCTAHOBUTETh

4. Kakue CBOMCTBA MOTYT MPOSIBIIATH CI"" u CI"™ ? Otser obocHyiiTe.

5. lMonGepure KO3PGUIUECHTH B YpaBHEHUH PEAKIIUN METOIOM SJICKTPOHHOTO OallaHCca, YKaKUTE
OKHCJIMTEIIb U BOCCTAHOBUTEIb:

MnSO, + KIO; + KOH— MnO, + I, +K,S50,4 + H,O

l'anbBann4yeckuii 3jieMeHT
1. CocraBbTe cxeMy pabOThl CepeOpPsSHO-BOJOPOAHOTO TalbBAHUYECKOrO 3jeMeHTa (YCIOBHS
CTaHJapTHHIC).
2. HanumuTe ypaBHEHHE PEaKIuu, MPOTEKAIONIEH Ha aHojae B paboTaromieM TajibBaHUYECKOM
3JIEMEHTE, TOKOOOpa3yroIIas peakius Koroporo Zn + Ni?* = Zn*" + Ni.
3. Paccuuraiite crangaptayto 3/IC cepeOpsHO-HUKEIEBOro raJiIbBAHUYECKOTO 3JIEMEHTA.
4. Kak m3menntca D/IC cepeOpsHO-CBHHIIOBOTO TalbBaHUYECKOrO 3JIEMEHTA MO CPaBHEHHUIO CO
CTaH/JIAPTHBIM 3HAYCHUEM, €CIIM aKTUBHOCTH IMOTCHIIMAJIONPEACIISIONINX HOHOB B PE3yiIbTaTe pa-
060T1bI u3MeHmIach B 10 paz?
5. Paccunraiite DJIC raapBaHUYECKOTO JIEMEHTA, €CITU M3MeHeHue sHeprun [ mboca Tokooopa-
3yroliei peakuuu paBHo -227,7 kJ[x/Monb, N = 2.

Bonpocel Mo 3akperuieHno TeOPeTUYECKUX 3HAHWN, YMEHHM M MPAKTHUYECKUX HABBIKOB, Mpeny-
CMOTPEHHBIX KOMIIETEHIIUSIMU (BOIIPOCHI K IK3aMEHY)

[TepBbiii ¥ BTOpPOH BOMPOCHI B IK3aMEHAIIMOHHOM OWJIeTE CTYIEHTa — BOMPOCHI MO JEKIIMOHHOM
Marepuainy (Bomp.1-25). Tperuil Bompoc — 3amaya Ha Temy, OJM3KYI0 K pa30HpaeMbIM Ha 3aHITHSX.
(Bomp.1-30).

Bonpocs! k 3k3aMeHy 10 Kypcey « XUMHUSI»:
1. TTonstue 0 XuMHUECKOM 3KBHBajeHTe OmpezeseHne 3KBUBAIEHTOB BEIIECTB B HOHOOOMeHHbIX U OB
peakuusax (Ha mpumepax). PacyeT MOJIspHOM Macchl 5KBUBAJIEHTOB MPOCTBIX M CIOXHBIX BEIIECTB, K-
BHUBAJIEHTHBIX 00BbEMOB I'a30B (Ha NMpHMepax). 3aKOH HIKBUBAJICHTOB.
2. Pa3Butne mpencraBieHuil o ctpoeHnn atoma. COBpPEMEHHBIE IMPENCTABJICHUS O CTPOSCHUHM aTroma
(KBaHTOBO-MEXaHUYECKas MOJIeNb): MOHATHE opOuTamu. [IpuHIMI HeompeneNeHHOCTH, JABOWCTBEHHAs
MIPUPOJA SJIEKTPOHA.
3. KBanToBbIe uMcna Kak pe3yibTaT peuieHust ypaBHeHus lllpenunrepa (rmaBHoe, opOuUTanbHOE, Mar-
HUTHOE,) CIIMHOBOE, UX (PU3UYECKHUI CMBICI (Ha MpUMEpax)
4. OnekTpoHHbIE (POPMYJIBI aTOMOB. [IpHHIIMIIBI U TOPSAAOK 3aMOJTHEHUS! aTOMHBIX OpOUTaIell MHOTO3JIEK-
TPOHHBIX aTOMOB (IPUHLUI MUHMMYyMa 3Heprud, npuHuun [laymnu, npasuno I'ynna, npasuno Kieukos-
ckoro) (Ha nmpumepax) IloHsaTHE O GOPMUPYIOIIEM TEKTPOHE.
5. [lepuonnueckas cucrema snementoB Jl. U.MenneneeBa. OCHOBHBIE CBOMCTBAa aTOMOB (pajinyC, SHEPTHUS
MOHU3AaLUU, CPOJACTBO K JIJIEKTPOHY, IJIEKTPOOTPHULATEIBHOCTh, OKHUCINUTEIBHO-BOCCTAHOBUTEIBHbBIE
CBOMCTBA) U 3aKOHOMEPHOCTH UX U3MEHEHHUs B rpynnax u nepuojaax. Ilepuoauueckuii 3aKoH.
6. [ToHsiTHe O BaJICHTHBIX JJEKTPOHAX W BalleHTHOCTH. OmpeleneHne BaJICHTHOCTH aTOMOB S-, pP-, d-, f-
3JIEMEHTOB B BO30YXKICHHOM M HEBO30YXJIEHHOM COCTOSHUU (Ha mpumepax) BanentHocTs 35memeHToB |l
Iepuoa.
7. Xumudeckasi cBsi3b. OOpa3oBaHUE XUMHUYECKOM CBSI3M TI0O METOY BAJICHTHBIX CBS3eH (Ha MpUMEpPE MO-
nekyn tuna Cly, Lip, HyS, noHoB NH," H30+): CBOMCTBAa KOBAJEHTHOM CBSI3U: :HANPaBICHHOCTb, HACHI-
IIEHHOCTb, MOJISIPHOCTbD.
8. OCHOBHBIE XapaAKTEPUCTUKA XMMHUYECKOU CBSI3M (IJIMHA, SHEPTHs, BAIEHTHBIN yron). CBoiicTBa MOHHOM
CBSI3M, CBOWMCTBA KOBAJIEHTHON CBs3M Buapl xumuueckoit cBs3u Ha mpumepe mojekyit: NaCl, O, NHs,
KHCO:s.
9. KoBasieHTHas XMMHYecCKasi CBsI3b, MEXAaHU3MBI €€ 00pa30BaHWs W CBOICTBA (HACKHIIIAEMOCTb, HAIIPaB-
JICHHOCTb, KPaTHOCTh, MOJISIPHOCTH). BHIBI KOBaJeHTHOH cBsA3M (TMONApHAas, HEMoJspHas, JOHOPHO-
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aKIenTopHas) (Ha mpuMepax).

10. MonHas cBs3b, €¢ 0COOCHHOCTH, MEXaHU3M 0Opa3zoBaHus. CBONCTBA BEIIECTB ¢ MOHHOW CBs3bIO. Me-
TaJJTMYECcKasi CBSA3b U 00II1e CBOWCTBA METAJLIOB.

11. MexxmonekynsapHaoe B3aumojencteue. Cunbl Ban-nep-Baan (opueHTanimoHHOe, MHIYKIIMOHHOE, JUC-
MIEPCUOHHOE B3auMozencTBre). Bogoponnas cBs3b, BIMsSHUE €€ Ha CBOMCTBA BEILIECTB.

12. KommiekcHble COeNMHEHHUs: CTpoeHue, kiaccupukamus. CTyneHyaras AMCCOLMAIMS KOMIUIEKCHBIX
COoelMHEHNI. MaTeMaTnyecKoe BhIPaKEHNE KOHCTAHTBI HECTOMKOCTH KOMILJIEKCHOTO HOHA. Bujibl cBsA3M B
KOMIUIEKCHBIX COSAMHEHUSX. MexaHu3M o0pa3oBaHMs CBsi3eH BO BHYTpEHHEH cdepe (Ha mpumepax) Io
METO/Y BaJICHTHBIX CBS3EH.

13. T'ubpuanzanuss aTOMHBIX opOuTaneld mpu 0Opa30oBaHMM XMMHYECKOM CBS3H. TWIBI THOpHIU3AIMU.
[IpoctpancTBeHHas CTp;’KTypa U TOJISIPHOCTH MoJieKyi (mma npumepax BeF,, BCl3,CH4, NH3, u komruiekc-
bix 1oHOB [CU(NH3)4]*".[ZN(NH3)4]?).

14.TTonstue o dazax. @azopbie paBHOBecus. [IpaBuio da3. Onucanue Gpa3oBoil 1uarpaMmbl COCTOSHUS BO-
TTBL.

15. TIpenmer TepmoauHamMuky. TepMoanHamuueckue cuctembl, ux kinaccudukanus. [Iporeccer. [lonstue o
GYHKIHSIX COCTOSsIHUS crcTeMbl Terutora U pabota. BHyTpeHHsst sHeprust v sHTanbnus. [1epBblil 3aKoH Tep-
MOJIMHAMUKHU.

16. TeroBoii 3dext peakiuii. TepMoXUMUYECKUE ypaBHEHHS. 3aKOH [ ecca B TEPMOXMMHYCCKHAX pacdeTax
(Ha MpuMepax).

17. OuTponus kak ¢pyHkus coctosnus cuctemsl |l u Il 3akonsr Tepmogunamuku. CriocoOs! onpeaene-
HUS U3MEHEHUS DHTPOIIHMHU B XOJI€ XUMUYECKUX peakiuil. I3MeHenue sHTponuu npu (HazoBbIX Mepexoaax.
18.Ompeneniennie  HampaBlieHHssT W TIpeiena  CaMONPOW3BOJIBHOTO — TPOTEKAaHWS  PEaKIui.
OHTaNbNUMHBIA U SHTponuiHBIM (akTopsl. CBoOOAHas sHeprus ['mb6ca. Temmeparypa paBHOBecHS.
Cs13pb oHeprun [ ' m60ca ¢ KOHCTAHTOW PaBHOBECHSL.

19. [lonsiTHE O CKOPOCTU U MEXaHU3MaX XUMHUECKOW peakinu. 3aKOH JIEHCTBUS Macc AJIsi TOMO- U TeTepo-
TeHHBIX peaklui (Ha mpumepax). 3aBUCHUMOCTb CKOPOCTH PEAaKLIMU OT KOHIIEHTpPALUil BEIIECTB, JaBJICHUS
1 00beMa CHUCTEMBI, IIJIOLIAAN TOBEPXHOCTH pasjena ¢a3

20. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOH peakiuu ot Temreparypsl. [Ipasmio Bant-I'odda. DHeprus ak-
THUBALlUU. YpaBHEHUE AppeHnyca. JHEPreTHYeCKUe AuarpaMMbl X0/a 9K30- U SHAOTEPMUYECKON Peak-
017078

21. Katanu3: Bujbl, MexaHu3Mbl. OCOOCHHOCTH KaTaJIMTHUECKUX MPOLECCOB. DHEPreTuYecKue Juarpam-
MbI KaTAIUTHYECKON M HEKATATUTHYECKON pEAKINH.

22. XuMuieckoe paBHOBecHe, ero mpu3Haki. KoHcTaHTa paBHOBeCHs i1 TOMO- M T€TEPOTE€HHBIX PeaKIIHii
(Ha mpumepax). 3aBUCUMOCTb KOHCTaHTHI PABHOBECHS OT TEMIIEpaTypHI.

23. BausiHue M3MEHEHHUs KOHIIEHTPAIMK BEIIECTB, TEMIIEPATyphl, TaBJICHH U 00beMa CHCTEMBbI, KaTalu-
3aTOPOB HAa XMMUYECKOE paBHOBECHE U KOHCTaHTY paBHOBecHs. [Ipuniun Jle-Illatense (Ha mpumepax).
24. Tlonsitue o pactBopax Knaccudukarms pactBopoB JKunkue pacTBOpbl. MeXMOIEKYISIpHOE B3anMO-
neiicteue mipu pactsopennu nounoro (NaCl) u cirabomonspraoro (CH3COOH) Bemecta. ConbBaTanus u
TUpaTanys UOHOB. TepMOAMHAMUYECKHE MPUYMHBI 00pa3oBaHMs pacTBOPOB. TeraoBbie d3PPEKTI MPH
PacTBOPEHUHU.

25. CiocoObl BBIp@XEHHSI KOHIICHTPAIIMH PACcTBOPOB (MaccoBasi MOJsl, MOJISIpHAS JIOJis, TUTP, MOJSpHAS
KOHIIEHTpAIHsl, HOpMaJlbHAasi KOHIICHTPAIIHS).

26. JTucriepcubie cuctemsl. [lucnepcHocts. Kitaccugukanus qUCnepcHbIX CUCTEM IO arperaTHOMY COCTOSI-
HUIO JTUCTIepCHON (a3bl U TUCIEPCUOHHOM cpenbl (¢ mpumepamu). [TomyueHue u cBoWcTBa IHCIEPCHBIX
cucreM. PacTBopsl, ux Kinaccudukanys. HacbleHHble, HeHACHIIIEHHBIE, TEPECHIILICHHBIE PACTBOPHI.

27. UneansHbiii pacTBOp. KommuratuBHbIe CBOMCTBAa pacTBOpOB. [IoHIKEHNE AaBICHHS Mapa pacTBOPH-
TEJsl HaJl PACTBOPOM, MOBBILLIEHHUE TEMIIEPATYypbl KUIIEHUS U IMOHMWYKEHUE TeMIIepaTyphl 3aMep3aHus pac-
TBOpa (3akoH Paysst), ocMOTHYECKOE TaBJICHHE.

28. CBolicTBa UCTUHHBIX pacTBOpOB. CriocoObl BBIpaKEHUS KOHIICHTPAIIMHM: MaccoBasi MO0Jisl, MOJISIpHAs,
MOJIIpHAs SKBUBAJICHTA, TUTP, MOJISUIbHASI, MOJIbHAS JI0JI5, B3AUMOCBSI3b MEXAY KOHIIEHTPALUsIMU
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29. PacTBOpBI 3J€KTPOIUTOB. MeXaHU3MBbI 3JIEKTPOTUTHYECKON JAUCCOLMAIMH BEIIECTB C MOHHOM U KOBa-
JIEHTHOM NOJISIpHOM CBA3bt0. CTyneH4aras AUCCOLUaIus.

30. PacTBopsI cinalbix snekTponauToB. Crenenb aucconumanuu. Koncranra auccouuanuu. 3akoH pa30as-
nenus OcTBabaa.

31. PacTBOpBI CUJIbHBIX JIEKTPOJIUTOB, TUIIBI B3aUMOJICHCTBUI B 3TUX PAacTBOpax Ha MPHUMEPE pacTBope-
Hust NaCl. AxtuBHocTh MOHOB. MoHHas cuia pactBopa. [IpaBuio MOHHOM Cuitbl. Y CIIOBUSI TIPOTEKAHUS
peakiuii oOMeHa B pacTBOpPax 3JIEKTPOJIUTOB.

32. KucioTHO-OCHOBHBIE CBOMCTBA BEUIECTB C TOYKU 3PEHUS TEOPUU DIICKTPOTUTHUECKONW THCCOIUALIIHH.
Honnoe nnpousseaeHue Bopl. BonopoaHblid ¥ THAPOKCUIIBHBIN OKa3aTenu. MHanKaTopsl.

33. PacTBOpBI ManopacTBOPUMBIX 3JIEKTPOJIUTOB. [TOHATHE O HACBHIIECHHBIX, HEHACBHIIICHHBIX U MEPECHI-
HIeHHbIX pacTBopax. PactBopumocts. [IpousBeneHne pacTBOPUMOCTH. YcClIOBHE OOpa30BaHUS OCAJKOB
MaJlOpacTBOPUMBIX 3JIEKTPOJIUTOB.

34. T'uaponu3 coneil. Buapl rupomnmsa: mo KaTMOHY, 110 aHUOHY, 110 KaTHOHY ¥ aHHOHY OJHOBPEMEHHO (Ha
npumepax). KonnuecTBeHHas XapakTepUCTHKA TMAPOJIM3a: KOHCTAHTAa U CTENEHb Iuiponusa. PakTopsl,
BIMsIIOIIKE Ha ruapoin3. CrnocoObl cMelleHsl paBHOBECHUS Tpoliecca ruaponu3a. pH B pacTtBopax ruj-
POJIU3YIOLIUXCS COJIEH.

35. OKxucIuTeNnsHO-BOCCTAaHOBUTENBHBIE TIporiecchl [ToHsaTHE 00 OKHCIHUTENe, BOCCTAHOBUTEINE, OKHCICHUH,
BOCCTaHOBJIEHUH. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BELIECTB, UX OOOCHOBAaHUE C TOYKHU 3pe-
HUs cTpoeHus aroma (Ha nmpumepax). Tunst OBP (c mpumepamu). Meton snekTpoHHOro 6ananca (Ha mpu-
Mepe).

36. O0mre 3aKOHOMEPHOCTH SJIEKTPOXUMUYECKHX MPOIECCOB. BO3HMKHOBEHUE 3IIEKTPOJHOTO MOTEHIMA-
na. [llkana cTaHgapTHBIX 3JEKTPOAHBIX TOTEHIHAIOB. TUIIBI AJIEKTPOJIOB.

37. T'a30BbIe 37€KTPOABI (BOJOPOAHBIM, KUCIOPOIAHBIN), HX CTPOSHUE. Y paBHEHUS MPOLIECCOB, MPOTEKAIO-
IUX Ha BOJOPOJHOM M KHCIOPOJAHOM 3JIEKTPOJaxX NpH pa3HbIX 3HaueHusx pH. M3menenue pH cpensl npu
paboTe ra30BbIX IEKTPOIOB. YpaBHeHHe HepHeTa [1st ra30BbIX AIIEKTPO/IOB.

38. 'anmpBanMueckue 31eMeHThl: ycaoBus padoTel. DJIC u HanpsbkeHune. CriocoOs! pacuera DIC. Ycrpoii-
CTBO TaJIbBAaHUYECKOTO 3nieMeHTa Jlanuansg-SAkobu, cxema ero paboThl, 3JIEKTPOIHBIE MPOLIECCHI, TOKOOO-
pasyromasi peakuusi.

39. KoHLIeHTpallMOHHbIE TalbBAaHUYECKUE 3JIEMEHTBI: YCIIOBUS PabOThI, CXeMa, YPaBHEHHs JIEKTPOIHBIX
niporteccoB. DJIC (Ha KOHKpETHOM IIpUMEPE).

40. 3aBUCHUMOCTb 3JIEKTPOAHBIX MOTEHIHUATIOB METAIJIMUECKUX U Ta30BbIX 3JIEKTPOIOB OT (hakTOpoB cpe-
nbl. YpaBHenue HepHcra. MI3MeHeHre akTHBHOCTEH MOHOB B aHOJHOM M KaToAHOH 30Hax mpu pabdore ['D
(Ha mpuMmepe).

41. Ilpuaun paboThl TOIIUBHBIX JIEMEHTOB HA IIPUMEPE BOJOPOJAHO-KUCIOPOgHOTO TO.

42. Tlonspuzanms anektpooB. Ee Buibpl 1 Mexanusmsl. [lonsprusaiimoHHble KpUBbIE U paboTe TajibBaHU-
YECKUX 3JIEMEHTOB, KOPPO3HH, MIEKTPOJIN3€E. 3HAUEHUE MOJSPU3ALMU B SJIEKTPOXUMHUECKUX CHCTEMaX

43. DnexTponu3 cojel (Ha mpuMmepe 3JeKTPOoJiN3a pacTBOpa COJM C pacTBOPUMBIM aHOAOM). Cxema 3iek-
Tposau3a. [locnenoBarenbHOCTh AIEKTPOIHBIX MPOLIECCOB.

44. Konu4ecTBEHHbIE 3aKOHOMEPHOCTHU 3JIeKTpoiu3a(3akoHbl Dapanes, BbIXoa 1o Toky). Ilomspuzanus
IIPH JIEKTPOJIN3e (Ha MpUMepe 3JIEKTPOIN3a BOJHOIO pacTBopa Cyiab(haTa Kajaus Ha HUKEJIEBbIX 3JEKTPO-
nax).

45. TlpumeHeHne SJIeKTPOIH3a; MOTYYSCHHE YUCTHIX BEIIECTB paUHUPOBAHHUEM METAJUIOB, AJIEKTPOME-
TAJUTYprusi, TaJbBaHOIUIACTHKA, TaJbBAHOCTETHUS, OSJIEKTPOMOIUPOBAHUE, pa3MepHas 00paboTKa MeTa-
JIOB, aHOJIHOE OKCHUIMPOBAHUE.

46. Koppo3ust MeTaiioB, ee BUIbl. Y CJIOBUS MPOTEKAHUS IEKTPOXUMUYECKON KOppo3un. CXeMbl MUKPO-
raJlbBAaHUYECKUX KOPPO3UOHHBIX 3JIEMEHTOB, YPAaBHEHHUS aHOJHBIX M KATOJHBIX MPOILIECCOB(HA MpUMepe).
BonopoaHas u kucinopoaHast 1enoaspu3anus, yCIOBUs €€ YCUICHHUS.

47. MeTamnueckie U HeMEeTAJUTMUECKHUe MOKPBITUS KaK METOJ 3aIlIUThl OT KOppo3uu. CXeMbl KOppo3u-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHNH METAJUINYECKUX MOKPHITUH (Ha IpuMepax).

48. CymHOCTh AIIEKTPOXMMUYECKAX METOJ/IOB 3alIUTHI OT KOPPO3WH (aHO/HAs, KaTOJHAS, MPOTEKTOPHAs
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3amuTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOUINX HAa aHOJHBIX U KaTOJHBIX YYacTKaX MPH JIEKTPOXUMHUYE-
ckoi 3amure. IlaccuBHocTh MeTaioB. Jleruposanue.

49. MeTo/pl 3a1UThl OT KOPPO3HHU, CBSI3aHHbBIE ¢ 00pabOTKOW KOPPO3MOHHOM cpebl. UHrMOUTOpBI KOPpO-
3UH, MEXaHU3MBbI UX EHCTBHUSL.

50. TomnuBHBIE 71eMeHTHI, UX BUAbL. KucinopomHo-sogopoausiii TO: crpoeHue, ypaBHEHUS! HPOIECCOB,
JIOCTOMHCTBA U HEJJOCTATKU.

51. AKKyMyJIATOpBI: BUJIbI, yCTPOWCTBO, MPUHIIUIT PabOThI, ypaBHEHUS MPOLIECCOB MPH 3apsale U pa3ps-
K€, JOCTOMHCTBA U HEAOCTATKH (Ha MPUMEPE KUCIOTHBIX U IIEJOYHBIX AKKYMYJISITOPOB).

52. XuMU4€eCKH€e UCTOYHUKHU TOoKa. MapraHieBO-IMHKOBBIN MEPBUYHBIN 3JIEMEHT: YCTPOICTBO, YpaBHEHHUS
IIPOLIECCOB, IOCTOMHCTBA U HEJOCTATKH.

53. XeMOTPOHBI: CYETUUKU BPEMEHH, dIEKTpOXUMUYecKue nuojbl. [Ipunuun paboTel, o0nacTu npuMeHe-
HUS, JOCTOMHCTBA U HEIOCTATKH.

54. BeicokoMonekynsapHbie coenuHenus. [lomumepst u onuromepsl. [lonmyueHue noaumMepoB: peakiuu mo-
JTUMEpHU3aluu U MOoJUKOHAeHcanuu (Ha nmpumepax). Ctpoenue noauMepoB. CTENeHb MOJIMMEpPU3aIUu.
TepMormiacTU4HbBIE U TEPMOPEAKTUBHBIE MTOJIUMEPHI, UX OCOOCHHOCTH.

55. BricokoaacTiyHOe, BS3KOTEKYyUee M CTEKI000pa3HOE COCTOsHUE noiuMmepoB. CBoicTBa U o0nactu
MIPUMEHEHUSI OCHOBHBIX MOJUMEPOB HA MPUMEPE MOIUITUIICHA, TOJUITPONUIIEHA, OJUCTUPOIIA, TOJIUBU-
HWIXJIOpHIA, GTOpoIuiacTa, eHoriacta, AMBUHIIOBOTO U M30IPEHOBOTO Kay4yKOB, KallpOHOBOTO, aIle-
TaTHOTO BOJIOKHA, (peHon(opManbaeruHbIX CMOIL.

56. Xumnueckas uaeHTH(GUKALUS BelecTB. AHATUTHIECKUI curHain. KauecTBeHHBIN aHAM3.

JK3aMeHalMOHHbIE 321241
1. [IIpu B3aumogeiicTBuu 36 I TPEXBAIEHTHOIO METa/lIa C CEpHOU KUCIIOTOM BhIIeNNIOCH 44,8 11 BOJIO-
pona. Onpenenure MeTayut. Paccunraiite MOJIIPHYIO MacCy SKBUBAJICHTa 00pa30BaBIIICHCS CONH.
2. Tutp pactBopa NaySO4 pasen 0,01 r/mu. Paccuuraiite MONSApHYI0 M HOPMajbHYIO KOHIIEHTpPALHIO
3TOTO pacTBopa.
3. B 1 nutpe Bombl pactBopmin28 r sxenesHoro kymnopoca (FeSO, -7H,0). Paccunraiite MonsipHOCTb,
HOPMAaJIbHOCTh U MaCCOBYIO JIOJIIO TIOJY4E€HHOIO pacTBOpa, €CJIU €ro INIOTHOCTH 1,2 T/MIL.
4. Kakoit o0bem 0,1 H pacTBOpa cepHOW KHCIOTHI MOXKHO npurotoButh u3 0,5 1 ee 40%-ro pactBopa
(mmotHocth 40%-r0 pactBopa 1,3 r/cm )?
5. Hanmmmure nonHyro 37eKTpoHHYI0 (hopMyiay aToma TexHerus. K kakomy ceMeHCTBY OH OTHOCUTCA?
VYKaxuTe ero BHEIIHUI AJIEKTPOHHBIM YpOBEHb, (DOPMUPYIOLIUI 3JIEKTPOH, 3HAYEHHUS KBAHTOBBIX YHMCEN
111 GOPMUPYIOLIETO IEKTPOHA, IEPEUUCITIUTE BCE €T0 BO3ZMOKHBIE BAJICHTHOCTH.
6. 3amummuTe TMONHYIO 3JEKTPOHHYIO (HOpMYITy aroma d3JeMeHTa ¢ (OPMHPYIOUIMM 3JIEKTPOHOM 4p
.YKaxxuTe Bce ero BO3MOXKHbIE BaJICHTHOCTH U 3HAYEHUS! KBAHTOBBIX YMCEN JJIs1 (POPMUPYIOIIETO IEKTPO-
Ha.
7. YKaxXuTe YUCIIO HECTIAPEHHBIX MIEKTPOHOB B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHUM aTOMa XJIOpa.
8. Tlonp3ysach TaOIMUIEH SJICKTPOOTPHUIIATEIIEHOCTEH, OMPEICITUTEe XapaKTep CBA3EH B MOJICKYJIC CEpHOM
KHCJIOTBI U €€ HaTPUEBOM COJIN.
9. Onpenenure THH THOPHIW3AIUHA W M300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIONIMX MOJICKYIL:
BeCly, SiHy. [TonspHb! 1 3TH MOJEKYIBI?
10. TIpomsBeseHIe pacTBOPUMOCTH XJopraa cepebpa 1,78:107° Kakoii oGbem BomsI moTpebyercst s
PacTBOPEHMSI OTHOTO TPAMM ATOT'O BEIIECTBA.
11. Vkaxure HarpapieHue nporekanus mnporecca A =B + C npu 200°C, ecrm AH®x.p. = -20 k/[x/M07b,
JS°x.p. = -100 dx/monb-K (mpuBeaute 2 ciocoba petieHus).
12. Omnpenenute Temreparypy paBHOBecHs cuctemMbl A + B = 2AB, ecnu cTraHgapTHBIC SHTPOIIMU Be-
mectB A, B u AB paBubl cootBercTBeHHO 5 [Ix/Monb-K, 10 Ixx/monb-K u 50 Ix/Monb-K, a uamenenue
SHTAJIBIUK B X0J¢ 3Toi peakuuu paBHO 20 k/[x/Monb. IIpy kakux TemrepaTypax OTHOCHTENBHO T, BO3-
MO’KHO CaMOITPOM3BOJIBHOE TEUEHUE ITOM pPEaKLMy B IIPSIMOM HAIIPaBIECHUU?
13. Paccumraiite, Kak m3MeHHTCS cKopocTh peakiin 2NOyy + Oy = 2NOyyy (k= 0,2, y = 2), eciu: a) yBenu-
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4UTh 00BEM cHucTeMbI B 2 pa3a; 0) yBenuuuTh koHueHtpanuio NO B 2 pa3a; B) yMEHbIIUTh TEMIIEPATYPy
na 30%?

14. Onpenenure ckopocth peakiuu A + 3B = 2C, npoTekatoiieii B ra3oBoit ¢a3e, B MOMEHT BPEMEHH, KO-
I/1a KOHIICHTpaIus BemecTBa A m3meHmwiach Ha 0,1 MOIb/J, eciii HadaabHbIE KOHIICHTPAIMH BEIIECTB A
u B paBubI cootBercTBeHHO 0.5 1 1 Monw/n. K = 0,2. Kak u3BMEHUTCS CKOPOCTh PEaKIMK MPH YBEIUUECHUU
JTABJICHUSI B CUCTEME B 2 paza?

15. Kyna cmectutcs paBaoBecue cuctembl 2A(r) + B(r) = C(r) + 3/1(t) (IH > 0) 1 xak npy 3TOM U3MEHUTCS
KOHCTaHTa PaBHOBECHUS, €CJIM a) YBEJIUYUTH JaBJICHUE B CUCTEME; 0) YMEHBIIUTh 00bEM CHCTEMBI; B) IO-
BBICHM, TEMIIEpaTypy: I') yBEIUUYUTh KOHIICHTPAIIUIO BellecTBa B, 1) BBecTu katanuzarop?

16. Paccumraiite BemmurHy KOHCTaHTHI paBHOBecHs it peakiu CHy(T) + 20,(r) = CO,(r) + 2HO(r), ecnu
M3BECTHO, YTO HCXOJHbIC KOHIIEHTpAIlMM METaHa W KHCIOpOJa PaBHbl COOTBETCTBEHHO 6 MOJB/IT U §
MOJIb/JI, @ K MOMEHTY HACTYIUICHHS paBHOBecHs popearuposaiio 50% kucimoposa.

17. CocraBbTe GopMyiTy MHIIEIUTBI 30151 OpoMuaa cepedpa, MOITYy4eHHOro nprubdaBieHreM U30bITKa Opo-
MU/Ia Kajuusi K pa30aBiIeHHOMY pacTBOpy HHUTpara cepedpa. [IpuBenure GopmMyssl KoaryasHTOB 3TOTO 30-
TSl

18. Beruucimure pH u pOH 0,05 M pacTtBopa COISIHOM KHCIOTH M Kanus ruapokcua. Kakoit nser B gan-
HOM pacTBope OyIyT UMETh a) METHJIOBBII OpaHkKeBbIi, 0) dheHondTanent, B) 1akmyc?

19. Beruucaure cremenp Aauccoruanuu B nporeHtax B 0,05 M pacTBope XJIOPHOBATUCTOW KHCIIOTHI,
ecnu K= 3108,

20. Beranciure pH u pOH 0,01 M pactBopa rugpokcuna ammonus. Kakoii 1iBetT B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBINM OpaHKeBbI, 0) PpeHondraneuH, B) 1akmyc?

21. PaccumraiiTe KOHCTaHTy Truaponu3a mo nepBoil crynenu mans NasPO, u Benmuunny pH B 0,01M
pacTBope 3TOH COJH.

22. Kakas conb: NagPO4 Na,CO3, Na;SO3, NaNO, rugponuzyeTcst B O0JbIIeH CTENIEHU U TToUeMy?

23. Hanummure peakiuio B3auMOJCHCTBUS MIEpMaHraHaTa Kajus ¢ IEPEKUChI0 BOJOPO/Ia B KUCIION cpe-
ne. Beruucnure MoJIIpHYI0 Maccy 3KBHUBAJIEHTA OKUCIIMTENS U BoccTaHOBUTENS. byneTr nu B3aumonei-
CTBOBATh Mepekuch Bogopoaa ¢ KMnQOy B menounoit cpene?

24. Beranciure [TPFe(OH)2 mpu T=298 K, ecnu moTeHmman xee3HoW TUIaCTHHBI, TIOTPYKEHHON B Ha-
ceiieHnbiil pactBopFe(OH)2 pagen (-0,595 B).Boruncnure BennunHy 371€KTPOAHOTO MOTEHIHANa KOOab-
ta B 0,01 M pactBope cynbdara kodansTa (II) 1 xpoma B 0,001 M pactBope cynbdata xpoma (I11).

25. PaccuuTaiite 9/[C xene3HO-IIMHKOBOTO TaJIbBAHUYECKOTO JIEMEHTA MPHU CTAHJAPTHBIX YCIOBUSAX U
IIpY U3MEHEHUH aKTUBHOCTEN MOTEHIUATIONPEAEISIONINX HOHOB B pe3ylibTare paboThl aneMeHTa B 10 pa3
[0 CPAaBHEHMIO CO CTaHJAPTHBIM 3HaueHHeM. COCTaBbTE€ CXEMY rajbBaHUYECKOI'O 3JIEMEHTA, 3alUIINTe
YpaBHEHHUS AIEKTPOAHBIX MPOLIECCOB M TOKOOOPA3yIOIel PeaKIiH.

26. CocrtaBbTe cxeMmy pabOThl TUTUEBO-IIMHKOBOTO ['D, 3amuimmTe ypaBHEHUS dJIEKTPOIHBIX MPOILIECCOB
1 TOKOOOpasyromiel peakiuu, paccuntaite e DJC mpu cTaHIapTHBIX YCIOBHUSX (IBYMsS Crioco0ammu).
[TpuBeaute rpaduk MONSIPU3ALUOHHBIX KPUBBIX.

27. CoctaBbTe cxeMy paboTHI )KeJIe3HO-BOIOPOTHOTO TaTbBAHMUECKOTO JIEMEHTA, 3alUIINTE YPAaBHEHUS
ANIEKTPOJIHBIX MPOIIECCOB U TOKOOOpa3yromei peakiuu, paccuntaiite IJC (ycmoBus cranaapTabie). Kak
Oynet u3MeHATbes pH cpenbl B aHOHOM M KaTOAHOW 30HaX MPH ero padote?

28. Kakoil MeTamn MOXHO HCIOJIb30BaTh B KaueCTBE aHOJHOTO MOKPBITUS IS 3aIIUTHI OT KOPPO3HH
cranpHOTO M3Aenus (pH = 11)? CoctaBbTe 000CHOBaHHYIO PACUETOM CXEMY MUKPOTAIbBAHUUYECKOTO KOP-
PO3MOHHOIO DJIEMEHTA, 3alMILINUTE YPABHEHUS IIPOLIECCOB.

29. O0ocHyHTE BO3MOXHOCTh MIPOTEKAHUS KOPPO3UH CIIaBa cepedpa u Meau B KUcIoi cpene (pH = 6) Ha
Bo3ayxe. CocraBbTe cxeMy MI'D, 3anummTe ypaBHEHUS peaklUid, TPOTEKAIONIMX HA aHOJHBIX U KaTOJI-
HBIX y4acTKax.

30. PaccumTaiite BpeMs, He0OXOaUMOE JUTsI TIOMYYSHHs] Ha KEJEe3HOM HU3JENIUU IIMHKOBOTO MOKPBITHS
Maccoi 65 T npu NpoxXokKJIeHUH ToKa cuiloil 4 A depe3 pacTBop cyib(dara IIMHKA, €CIH BBIXOJ MO TOKY
uHKa paBeH 50%. 3anummTe ypaBHEHHs MPOIECCOB, MPOTEKAOIUX HA KEJIE3HOM Katoje (M3Ienun) u
IMHKOBOM anoje (PH=3).
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6.4 MeToamyeckue maTepuanbl, onpepensowue npoueaypbl OLEHUBAHMA 3HAHWUM,
YMEHMH, HaBbIKOB W (MNK) oONbiTa AOeATEeNIbHOCTW, XapaKTepu3yrlwmx I3Tanbl
chopmMupoBaHMA KOMNeTeHLUN

[Tponierypsl OllCHWBAaHUS 3HAHUM, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3TaNbl (HOPMUPOBAHHS
KOMIIETEHIMH, U3J10KEHbl B METOJMUYECKUX pekoMeHaauusax « COOpHUK MHAMBUIYAIbHBIX 3aaHUN IO
Kypcey «Xumus», « Pabogas rerpanp 1mo xumun», «COOpHUK 337a4 U YIIPAXKHEHUN TI0 KYPCY «XUMHUS.

7. NMepeyvyeHb OCHOBHOW M AOMNOJNTHUTENIbHOWN Y4eOHOW nuTepaTypbl, Heo6xoaMmon ans
OCBOEHMUA AUCLIMMIIUHDI

a) OCHOBHasl JINTepaTypa
1. EropoBa, O.A. Xumus. Koncnekr nekmuit 115 cryaeHToB | Kypca nHkeHepHOTO (pakynbreTa

Hanpasiennit UMb, U]J1b: yue6Hoe mocobue / O.A. Eroposa, O.B. KoBanpuykoBa. - M. : Poccuiickuit
YHHUBEpPCUTET ApykObl Hapozos, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnexTpoHHBIi pecypc]. -
URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

2. Jlynetiko, T.I'. BBegenue B o6myto xumuto: yuebnuk / T.I'. Jlyneiiko; MunuctepctBo o0pa3o-
BaHUs U Hayku Poccuiickoit denepanuu, denepanbHoe rocyJapcTBEHHOE aBTOHOMHOE 00pa3oBaTeabHOe
YUpeKACHUE BhICIIETO TpodeccnonanbHoro odpasoBanus «HOxubl (enepanbHbIil yHUBEpCUTET», XU-
Mudeckuit ¢akynbret. - Pocros-u/]l : U3natenberBo KOxHOTO henepanpHOoro yauBepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121. Anapue, A.M. OOmas xumusi. COOpPHUK 3aaHUil C TPUMEPaMH pPEIICHHIA:
yuebHoe nmocobue / A.M. Anapues, JI.LU. Aponuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnextponnsiit pecypc]. - URL: http:// biblioclub.ru/index.php?page=book&id=228947.

3. IIpaktukym o oOuieit xumuu: yuebHoe nocodue / mox pen. C.d. [lynaes. - 4-e uzj., nepepaod.
u jom. - M. : U3natensctBOo MockoBckoro yHuBepcuteta, 2005. - 336 c. - (Knaccuueckuii yHuBepcuTeT-
ckuii yaeOHuk). - ISBN 5-211-04935-7; [Dnexrponnsiit pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 135439.

0) 10MOJIHUTEILHAS JIUTEPATypa
1.Bapennos, B.K. Dnexrpoxumuueckue cucteMbl U mpoliecchl: yueonoe nocodue / B.K. Bapen-

o, H.A. Poroxuukos, H.®. YBapos. - HoBocubupck : HI'TVY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.

2. I'ne6oBa H. b., Ocranenko JI.d. CO0pHUK 33734 U ynpakHEeHUH mo kypcy «Xumus». Cmo-
nenck PUO ¢unumana 'OY BIIO «MDU (TY)» 2012 -124 c.

3.Moxog, A.l. CoopHUK 3a1a4 110 001Iel xumuu: yaeoHoe mocodue / A.W. Moxos, JI.W. LypsI-
ruHa, .M. AntommHa. - KemepoBo: KemepoBckuil rocygapcTBeHHblii yHuBepcurer, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Onextponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. CioBapb-cripaBOUHUK OCHOBHBIX MOHATUN U
TEPMUHOB IO XUMHUH yueOHO-MeToauueckoe nocodue. — Cmonenck PUO ¢ummana 'OY BIIO «M3U
(TY)», 2009.- 188 c.

5. COOpHMK MHIMBUAYAIBHBIX 3aJaHUN 10 Kypcey "Xumus" : [METOA. yKa3. Ui CTyI€HTOB 00yY.
o HampasiieHuto "DnekTposHepretuka', "Temnosnepreruka”, "DIEKTPOTEXHUKA, INEKTPOMEXaHUKA U
anekTpoTrexHosorun", "OnrorexHuka", "IIEKTpPOHNKA U MUKPOUIEKTpoHHKA", cniel. "[InieBas nHxeHe-
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pus Manbix npennpusatuii| / CO MOU; coct. JI. ®@. Ocranenko, H. b. I'me6oga, I'. B. Kopotkosa .— Cmo-
snenck : CO MOUH, 2010 .— 52 c.

6. COoopHUK JTabOpaTOPHBIX PabOT MO XUMHUHU (711 HarpaBieHUs "TeXHOJOTUYECKHE MAIIHHBI U
obopynosanue" / C MOU; coct. H.b.I'nebosa . — Cmonenck : CO MDBU, 2014 — 68 c.

7.CripaBOYHUK 1O XUMHUHU: OCHOBHBIE MOHSTHS, TEPMHUHBI, 3aKOHBI, CXEMbI, ()OPMYJIbI, CIIPABOY-

HBI MaTepuan, rpaduku: yaeonoe nocooue / JIL.H. bounos, NU.JI. [lepdpunosa, JI.B. FOmamesa, P.I". Uy-
BuisieB; Cankt-lIlerepOyprckuii TocyaapCTBEHHBIM MOJIMTEXHUYECKHHA yHUBepcuTeT. - M.: Ilpocmekr,
2015. - 156 c¢. - bubmmorp. B kH. - ISBN 978-5-392-16695-4; [DOnexrponHslii pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

8. Xumus. Metonuueckue ykazanus / - HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIN arpap-
Helii  yuuBepcuter, 2011. - 106 c.; [Dnekrponnsii pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.

8. NepeyeHb pecypcoB UH(POPMALMOHHO-TENIEKOMMYHUKaLUMOHHON ceTn «AHTepHeT» He-
06Xxo0aNMbIX ANsi OCBOEHUA AUCLUUNIUHbI

DnekTpoHHbIe ydeOHbIE mocobus mo obmieit xumuu http://window.edu.ru/catalog/resources?p_
rubr=2.2.74.7.7

9. MeToaunyeckue YKa3aHuAa ans 06yqa|ou.w|xc;| no oCBOEHNI ANCUUNMIINHDbI

JucuumuinHa npeaycMaTpuBaeT JIEKIIMK OJIMH pa3 B HEZAEII0, 1a00paTOpHbIE 3aHATHE KXY He-
JIEJII0 C OTJIEbHBIMU 3aHATUSAMU Ha 3a1iuTy. M3yueHue Kypca 3aBepiuaeTcsi 3K3aMEHOM.

VYcnemHoe u3ydyeHue Kypca TpeOyeT MOcelleHHs JeKIHUi, aKTUBHOM paboThl Ha J1ab0paTOpPHBIX
paboTax, BHIIOJHEHHS BCEX y4eOHBIX 3aJaHUN IMpernojaBaTelisi, O3HAKOMJIEHUSI C OCHOBHOM U JIOTIOJIHU-
TEJIbHOM JINTEPATYpOil.

Bo BpeMms1 ieKIIUM CTYJIEHT JOJIKEH BECTU KPATKUI KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIeKLIUI MpearnoiaraeT NpocMOTp KOHCIIEKTa B TOT K€ JIeHb MOCJe 3aHATHH.
[Ipu 3TOM HEOOXOAMMO MOMETUTh MaTepHalIbl KOHCIIEKTA, KOTOPbIE BHI3bIBAIOT 3aTPYAHEHHUS Ul TOHU-
Mmanus. [Ipu 3ToM oOyuaromuiics JOKEH cTapaThCsl HAUTH OTBETHI HA 3aTPYAHUTENbHBIE BOIPOCHI, HC-
HOJIb3Ysl PEKOMEHIYEMYI0 JIUTeparypy. Eciau eMy caMOCTOSATENIBHO HE yJaJloch Pa300paThCs B MaTepHa-
e, He00XOAMMO C(OPMYIMPOBATH BOMPOCHI M OOPATUTCS 3a MOMOIIBIO K IPENoJIaBaTel0 Ha KOHCYIbTa-
Y WIK OJIMKaWIeN JIEKIIAH.

OO0yuaromiemMycst HEOOXOUMO PETYJISIPHO OTBOAMTH BpeMs Ul MMOBTOPEHUS MPOWIECHHOTO MaTre-
puaia, IpoBepsisi CBOU 3HAHUS, YMEHHUS U HaBBIKHU 110 KOHTPOJIBHBIM BOIIPOCAM.

ITpu BBIONHEHNN pa3ziena pacdyeTHO-rpaguuecKoi padoTbl PEKOMEHIYETCS NCIIOIb30BATH METO-
IIbl pacueTa, MPUBEACHHBIE B JIEKIUAX, BXOIAIIMX B JaHHBIA pazaen kKypca. Kak mpaBuiio, paszien J0KeH
IIPECTABIATH JOTMUECKUI 3aKOHYEHHBIN 3Tall pacyeTa, pe3ysIbTaTbl KOTOPOro MCMOIb3YIOTCS NMPHU MPOBE-
JIEHUH IPYTHX pacuyeToB, IOITOMY CleqyeT oOpaliate 0co00€ BHUMaHNUE Ha MPABUILHOCTD BHIYHCIICHUH.

JlaGopaTopHble padoThl COCTABIAIOT BAXHYIO 4acTh MPo(hecCHOHATbHOM MOATOTOBKU CTYICHTOB.
OnHM HampaBJIeHbl Ha HKCIEPUMEHTAIBHOE MOATBEP)KICHUE TEOPETUUECKUX MOJIOKEHUN U (hopMupoBaHUe
y4eOHBIX U MTPOPECCHOHATBHBIX MPAKTUUECKUX YMEHUI.

BeinonHenue cryaeHTaMu J1abopaTopHbIX pabOT HAPaBJICHO Ha:

00o011eHne, cCUCTeMaTH3alluIo, YriyOlIeHne, 3aKpeIuieHue MOJyYeHHbIX TEOPEeTHUECKUX 3HAHHUM
10 KOHKPETHBIM T€MaM JIHUCLUIUINH;

bopmupoBaHHEe HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HAaBBIKOB,;

JIMCHUIIIMHBL, 110 KOTOPBIM IJIAHUPYIOTCS J1abopaTOpHbIe pabOThl U UX OOBEMBI, ONPEIEIISIIOTCS
pabouumMH yueOHBIMH IITaHAMH.

Metoauueckue ykazaHus 1O MPOBEACHUIO JaOOPATOPHBIX paboOT pa3pabaThiBalOTCS HA CPOK JEM-
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3arjaBue, TIe YKas3bIBaeTCs BU paboThI (TabopaTtopHas), €€ HoMep, 00beM B Yacax U HAaMMEHO-
BaHUE;

1eJTb pabOTHI;

peIMeT U cofiepkaHue paboThl;

000py/1I0BaHKE, TEXHUYECKUE CPEICTBA, HHCTPYMEHT;

MOPSAIOK (TIOCJIE0BATEILHOCTD) BBIMOIHEHUS pabOThI;

MpaBHJIa TEXHUKH 0€30IACHOCTH M OXPaHbI TPY/AA IO TaHHOU paboTe (110 HEOOXOAUMOCTH);

obmue mpaBuia K 0hOpMIIEHUIO pabOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 3aaHus;

CITUCOK JIUTEPATYPHI (110 HEOOXOIUMOCTH ).

Conepxanue madboparopHbix padbot ¢pukcupyetcs B PI1/] B paznene 4 HaCTOSIIEH POrpaMMBbI.

[Tpu nnaHupoBaHUU J1aOOPATOPHBIX PabOT CIEIyeT YUYUTHIBATh, YTO HAPSAY C BEAYIIEH LEIbIO -
MTOATBEPIKICHUEM TEOPETUICCKHX ITOJIOKCHHM - B XOJIC BBITIOJHEHHS 33JaHUH y CTYJACHTOB (POPMHUPYIOT-
Csl MPAKTUYECKUE YMEHHS U HABBIKU OOpalleHus ¢ 1abopaTOpHBIM 00OpYAOBaHHUEM, ammapaTypou U T.I,
OnHu (yMeHHUs1) MOTYT COCTaBJIATh YacTh NPO(EeCCUOHATBHON MPAaKTUYECKON MOArOTOBKH, a TaKXKe Uccie-
JoBaTeJIbCKUe yMeHHs (HaOaIroaaTh, CpaBHUBAThH, aHAIM3UPOBATh, YCTAHABIMBATh 3aBUCHMOCTH, JIEJATh
BBIBOJIBI 1 0000IICHHS, CAMOCTOSTEILHO BECTH UCCIIEIOBAaHHE, OPOPMIISTH PE3yIbTATHI).

CocraB 3amanuil Ui 1adopaTOpHON pabOThl CIUIAHUPOBAH C TaKUM PacueToM, YTOOBI 3a OTBe-
JICHHOE BPEMsI OHU MOTJIH OBITh KAYE€CTBEHHO BHITIOJTHEHBI OOJIBIIIMHCTBOM CTY/ICHTOB.

HeoOxoauMbpIiMu CTPYKTYpHBIMU 3JIEMEHTaMH J1a00paTopHOil paboThl, MOMUMO CaMOCTOSITEIIbHOMN
NESATEILHOCTH CTYJIEHTOB, SIBJISIIOTCA MHCTPYKTAX, MPOBOJUMBIN MIpErnoiaBaTesieM, a TaKKe OpraHu3alius
00CY>KJIEHHUSI HTOTOB BHITIOJHEHHS 1TAOOpaTOPHON pabOTHI.

BrimonHeHuo 1ab0paTopHBIX paboT MPEIIIeCTBYET MPOBEPKA 3HAHUI CTYJICHTOB — UX TEOPETH-
YEeCKOU TOTOBHOCTHU K BBITIOJTHEHUIO 3aJaHHSL.

[Topsinox mpoBeneHus J1a0OPATOPHBIX PadoT B LIEJIOM COBIANAET C MOPSAKOM YTEHUS JIEKLNN.
[ToMuMO COOCTBEHHO BBITIOTHEHHSI PAOOTHI JJIsT KaXKI0W JTaOopaTOpHON pabOThI MpeycCMOTpEHa polie-
Jypa 3alUThl, B X0/€ KOTOPOH NPENoJaBaTeslb MPOBOIUT YCTHBIN WM MUCbMEHHBIN OMPOC CTYIEHTOB
JUISL KOHTPOJISI IOHUMAaHUs BBIIIOJIHEHHBIX UMM W3MEpPEHUH, MpaBWIbHON MHTEPHpPETAlUU MOTYYEHHbBIX
PE3YJIBTaTOB M YCBOCHHSI IMU OCHOBHBIX TEOPETHUUECKUX U NMPAKTUYECKUX 3HAHUU 10 TEME 3aHATHS.

[Tpu moAroTOBKE K IK3aMeHY B JIONOJHEHUE K U3YUYEHHUIO KOHCIIEKTOB JIEKIIH, y4eOHbIX TOCOOui
U claiiioB, HeOOXOAMMO IOJIb30BAaThCS YUeOHOH JMTepaTypoil, peKOMEHJA0BaHHOM K HACTOSIIEH mpo-
rpamMme. [Ipu MoAroToBKe K 3K3aMeHy HYKHO M3Y4YHTh TEOPHUIO: ONPENETICHHS BCEX MOHITHHA U MOIXO/IbI
K OLIEHUBAHUIO JI0 COCTOSHUS IOHMMAaHHUs MaTepuasa U CaMOCTOSTEIbHO PELIUTD 110 HECKOJIBKY THIIOBBIX
3a/1a4 U3 Kaxxaoi temsel. [lpu pemieHuun 3agad Bcerja HEOOXOAUMO YMETh Ka4€CTBEHHO MHTEPIPETHPO-
BaTh UTOT PELICHMUS.

CamocrositesbHas padora cryaenToB (CPC) no nucuumivae urpaeT BaXHYIO POJIb B XOJ€ BCE-
ro yueOHoro mnporecca. Metoauueckue MaTepuansl U pekomeHnanuu i odecrnedenus CPC rorossres
IpernojaBaTesieM U BbIJAIOTCS CTYACHTY.

10. lMepeyvyeHb WMHGPOPMALMOHHBLIX TEXHOJNIOMMWA, UCMONb3yeMbIX MPU OCYLIECTBIIEHUU
obpa3oBaTenbHOro npouecca NO AUCUUMNNWHE, BKMoYas MepeyYyeHb MPOrpaMMHOro
obecnevyeHns U MHPOPMALIMOHHbIX CMIPaBOYHbLIX CUCTEM (NMpU HeobxoanMocCTH)

He npenycmarpusaercs.
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Pabouas npoepamma oucyunnunsr b1.54 «Xumuay Ny 4 a
M>3Mn_
11. OnucaHme maTepuanbHO-TeXHUYecKkonm OGasbl, HeoGxoaMMou Ans ocCyLecTBNEeHUs
obpa3soBaTenbHOro npouecca No gUcuUmnIInHe

JIeKIIMOHHbIE 3aAHSATHS:
Ay,HHTOpI/IH, OTBCACHHAsA COrJIaCHO paCIIMCaHUIO

JladopaTopHble padoThI M0 JaHHOW JUCIMIUIMHE IMPOBOIIATCS B y4eOHO-HCCIIEIOBATEIbCKON
1a0.Ne 316, 318

B ocHOBHOE 000pynOBaHKHE YKa3aHHBIX JIAOOPATOPHil BXOAUT OOOpYAOBaHHE, HEOOXOIUMOE IS
MIPOBEJICHUS JTAOOPATOPHBIX PabOT MO TUCHUILIMHE «XUMUs»: pH-MeTp, ycTaHOBKA JUIsl U3YYCHHSI DJICK-
TPOTPOBOTHOCTH, 3JEKTPOAbl (MEIHBIM, IMHKOBBIM, HUKEJEBBIC, CTAIBHOW, YTOJIbHBIM, BOJOPOJIHBIMH,
XJI0pcepeOpsiHbIil), BOJIBTMETPBI, JIEKTPOIU3EP, NOCYAa, TOPKU C pEaKTUBAMU, UHIUKATOPHI.

ABTOp KaHJI. XUM.HAYK., JTOLICHT Ocranenxo JI.®.

Alhcety -

3aB. kadenpoit TMO kaHA. TEXH. HAYK, JOLIEHT é‘% I'onuapos M.B.

[Tporpamma onobpena na 3acenanuu kadeapsr TMO ot 30. 05. 2016 r. mpoTokon Ne 8

CoruacoBano: 3aB. kadhenpoit JuMT,
JI-p TEXH. HAayK, JOLEHT

142 /] /
] /4/‘7 .B. SIKkuMeHKO
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