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1. Mepe4yeHb NNaHUpyeMbiX pe3ynbTaToB OOYy4YeHUA NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbl

[lenpfo  OCBOCHHSI  IUCHUIUIMHBI  SIBISIETCS  IMOATOTOBKA  OOYYAMOIIMXCS K  HAYYHO-
HCCIIEIOBATENILCKON JACATEILHOCTH MO HalpaBlieHUI0 NoAroToBKU 13.04.02 «OnekTposHepreTuka u 3Jek-
TPOTEXHHUKA» MOCPEJACTBOM OOeCIeueHusT 3TarnoB (HOpMHUPOBAHUS KOMIETCHIIHMMA, MPEIyCMOTPEHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HUKE 3HAHUN, YMEHUW U HABBIKOB.

W3ydyeHne 3aKOHOB, YNPABISAIOLIUX IPEBPALICHUSIMH BELIECTB B 3aBUCUMOCTHM OT COCTaBa,
CTPOCHMSI W BHEIIHUX YCIOBHMM, KOTOpBIE IIOKA3BIBAIOT JIOTMYECKHE CBS3M MEXKIY PpPa3InYHbIMU
o0nacTsIMM  3HaHWH, YTO OOECIEYUT BBITYCKHHUKAM TPaMOTHOE H  IIIyOOKOE  OBIaJICHUE
IpoGMINPYIOIIKUMHU JUCUUIUIMHAMY, TIO3BOJIUT YUYUTHIBaTh XMMHU3M MEPOIPUITUI B JajibHeIIel padore
u OepekHOEe OTHOLIEHHE K OKpyskarolel cpene. CoBpeMEeHHas TEXHOJIOTHS IIPOU3BOJICTBA AJIEKTPOHHBIX
cpeAcTB 0a3upyeTcsl Ha HOBBIX XUMHUYECKUX MaTepuaax, OCHOBY )K€ TEXHOJIOIMYECKHX IPOLECCOB MPO-
M3BOJICTBA PAAMOAIIEKTPOHHBIX CPEICTB COCTABISIIOT XUMHUYECKHE U (PU3UKO-XMMHUYECKHUE MTPOIECCHI.

3agayamMu IMCUMIUIMHBI SIBISIETCS U3YYE€HHUE MOHATUHHOTO ammapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKUX IOJOKEHUM U METOHOB, IPUBUTUE HABBIKOB IIPUMEHEHUS TEOPETHUYECKUX 3HAHUN I
peuIeHus NPaKTUYECKUX 3a/1a4.

JucuurumHa HarpaBiieHa Ha OPMHUPOBAHUE CIEAYIOMINX MPO(ECCHOHATBHBIX KOMITETCHIIUH
ITIK-1 «cnocoGHOCTh yuyacTBOBATh B IJIAHUPOBAHUH, IOJTOTOBKE U BBIIOJHEHUU TUIIOBBIX JKCIIE-
PUMEHTAJIBHBIX UCCIIEIOBAHUM 110 3aJaHHON METOAMKEY;

I1K-2 «cnocobHOCTh 00pabaThIBaTh pe3yabTaThl SKCIIEPUMEHTOBY.

B pesynbrare nuzyueHus TUCHUTIIUHBI CTYACHT JIOJKEH:

3HaTh:

- OCHOBHBIE TOJIOKEHUS aTOMHO-MOJICKYJISIPHOTO YU€HHUS, KJIACChl HEOPTaHHMYECKUX BEIECTB, TH-
Bl peakiui, 3akoHbl crexuomerpun (ITK-1);

- B3aUMOCBSI3b CTPOCHUS U CBOMCTB Xumuueckux coequnenuii (ITK-1);

- YYEHUSI 0 XUMHUYECKOM TMpOIlecce, YMEKTPOXUMHUUECKHX SIBICHUAX, XUMHUIO BaKHEHIIINX OMOTEH-
HBIX 3JICMEHTOB, X uaeHTH(uKanuo ([1K-2);

YMmerh:
- UCTIOJB30BATh MPUHILINI EPUOAUYHOCTH U lleproauyeckyto cucteMy A NMpeacKa3aHusi CBOM-

CTBa MPOCTHIX U CIOKHBIX XMMUYECKHX COCTUHEHHI U 3aKOHOMepHOCcTel B X n3MeHenuu (I1K-1);

- IPOBOJIUTH PacyeThl 0 YpaBHEHUAM XxumMHudeckux peakiuid (I1K-1);

- paboTaTh C XUMHUYECKUMHU PEaKTUBAMH, JTA00OPaTOPHBIM XuMuueckuM obopynoBanuem (ITK-1);

- TIPOBOJIUTH Y4EOHO-UCCIIE0BATENILCKUN HKCIIEPUMEHT Ha OCHOBE BIIQJICHUS OCHOBHBIMHU IpHE-
MaMHu TeXHUKHU padot B nadboparopun (I1K-2);

- 0OpPMIIATH PE3YJIbTAThl SKCIIEPUMEHTAIBHBIX U TEOPETHUYECKUX PabOT, POPMYINPOBATH BBHIBO-
ael (TTK-2);

- aJaNTUPOBATh 3HAHUS U YMEHUS, NIOJIyYEHHBIE B KypCce XMMMH K ITpoLeccaM, IPOUCXOJAIINM B

OKpY’KaIoIel cpejie, K PEIICHNI0 KOHKPETHBIX 3a/1a4, CBA3aHHBIX C MPOGECCHOHATBHON MeATeTbHOCTHIO
(TIK-2).

Baaners:

- HaBbIKaMU Ha60paTOpHOFO HCCICAOBaHUA, pa6OTBI C XUMHUYCCKUMU PCAKTHUBAMU U XUMUUYCCKU-
mu npudopamu (ITK-1);

- MCTOAAaMH XUMHUYCCKUX U MATCMATHUYCCKUX PACUYCTOB; MCTOJaMU 06pa6OTKI/I MoJIydaCMBbIX
pesynbraros (ITK-2).
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2. MecTo gMcuMnNnuHbI B CTPYKType o6pa3oBaTenbHON NporpaMmmbil

HucnurmuHa oTHOCUTCS K 0a3oBoM yactu nucnuiuiiH b1.b.7 obOpaszoBarenbHON MporpaMMbl
MOJITOTOBKH OakalaBpoOB 110 HAIPAaBICHHUIO MOATOTOBKH OakanaBpuata 13.03.02 «DnekTposHepreTuka u
ANEKTPOTEXHUKa», TMpoduis «DIEKTPONPUBOA U aBTOMAaTUKAa MPOMBIIUICHHBIX YCTaHOBOK H
TEXHOJIOTMUYECKUX KOMILIEKCOB.

B coorBercTBHM C ydeOHBIM TuTaHOM 10 HampaieHHto 13.03.02 «DmekTposHepreTuka u
AIEKTPOTEXHUKAY TUCHUIIINHA «XUMUS» 0a3UpyeTcs Ha CIACAYIOMUX JUCIUTUTMHAX

B1.5.6 ®usuka

3HaHUsI, YMEHUS U HABBIKH, MOJTYYEHHBIE CTYJACHTaMU B MPOLECCE U3YyYEHUS AUCLUUILIINHBI SBIS-
FOTCsI 0a30M 1.

b2.V.1 IlpakTuka no noay4eHHIO NEPBUYHBIX TPO(GECCHOHATBLHBIX YMEHUHN 1 HABBIKOB

b2.11.2 HayuHo-uccnenoBarenbckasi padboTa

B2.I1.3 [IpenauryioMHas mpakTUka

3. O6bemM gucuMNUHBLI B 3a4eTHbIX eAUHMLAX C YKa3aHMeM KonuyecTBa akagemMu-
YeCKUX 4acoB, BblAerieHHbIX Ha KOHTaKTHyr paboTy obyuarowmxcs ¢ npenoaasaTerniem
(mno BMAam y4yeOHbIX 3aHATUM) U HA CaMOCTOATENbHYI0 paboTy obyyarowmxca

AynutopHas padora

ukon: bl

YacTh HUKIA: bazoBas Cemectp

Ne nuctmnauHe Mo yueOGHOMY IUIaHy: bl.b.7

Yacos (Bcero) 1mo yueOHOMY TUTaHY: 180 2 cemMecTp

TpynoemkocTs B 3aueTHbIx enuaumax (3ET) | 5 2 ceMecTp

Jlexuu (3ET, yacoB) 1,0 36 2 ceMecTp

ITpaktnyeckue 3ansatus (3ET, yaco) 0,5 18 2 cemecTp

Jlaboparopusie padboTsl (3ET, gacon) 1,0 36 2 cemMecTp

O0Bem caMocTOATENbHOM paboThI 1,5 54 2 cemecTp

o yuebHomy 1any (3ET, yacoB Bcero)

Ox3amed (3ET, yacoB) 1,0 36 2 ceMecTp
CamocrositesibHasi padoTa CTYAEHTOB

Bun pabor Tpynoémkocts, 3ET, uac

W3ydeHne maTepruaioB JeKIui (JIK) 055 18

[ToaroToBka K MpakTUYECKUM 3aHATHSIM (T13) 025 9

[ToaroToBKa K BBINOJHEHHUIO M 3aLIUTE J1a00paTopHOM paboThl (11a0) 0, 18

Brinonnenue pacuetHo-rpaduueckoit paboTsl (pedepara) 0,25 9

BrimonHeHne kypcoBoro npoekra (paboTbl) -
CamocTosTeTbHOE N3YUYCHHE TOTTOJTHUTEIbHBIX MaTepUaIoB -
nuctuiiuabl (CPC)
[ToaroToBKa K KOHTPOJIBHBIM paboTam -
IToaroroBka K TECTUPOBAHUIO -
IlogroroBka K 3a4ery -
Bcero: 15 54
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4. CopepxaHue QUCLMUMNIIUHbI, CTPYKTYPUPOBaHHOE MO TeMaM C yKadaHUeM OTBeAEeHHOro
Ha HMX KONlIMYecTBa akaJeMU4YeCKUX U BUAOB YYEeOHbIX 3aHATUN

Buns! yueOHBIX 3aHATHI, BKIIOYAs CaMO-

No Bcero CTOSATENBHYIO PadOTy CTYIACHTOB, U TPYHO-
- Tembl AUCHUTITUHBI 4acoB HAa | €MKOCTh (B 4acax)

/T TeMy

Jx | JIab Ip CPC B T.U.
HMHTEPAKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHnkiaTypa HeOpraHu4ecKux
1 BemiecTB. CTexmoMeTpu4YecKUe 3aKOHbI. 11 2 4 5

Kaaccel BemecTB. DKBHBAJICHT.

Tema 2. Ctpoenue aroma. KBantoBbie

2 9,5 2 2 2 3,5
4uca.

3 Tema 3. Xumnueckasi cBsi3b. Kommiekc- 15,5 4 4 ) 55
Hbl€e COeINHEeHHUS.

4 Tema 4. JHepreTnka XMMH4YeCKHX NPO- 9.5 5 5 5 3.5
11eCCOB,

5 Tema S. XuMuyeckasi KHHeTHKA. 19 4 6 2 7
XuMunueckoe 1 (pazoBoe paBHOBeCHE.

5 Tema 6. PacTBopbl. JlncnepcHbie cucre- 205 5 4 5 85

MbI. PaCTBop bI JJIECKTPOJIUTOB.

Tema 7. JneKTpOXUMHYECKHE CUCTEMBI.
7 OKHCJINTEILHO-BOCCTAHOBHTEJILHBIE 9,5 2 2 2 3,5
CBOIiCTBA BeleCTB.

Tema 8. YcerpoiicTBO 1 yc/10BusI pad0oThI
rajibBaHMYECKHUX IJIeMeHTOB. XUMHYe-

8 155 4 4 2 5,5
CKHe HCTOYHMKH ToKa. TonJmBHbIE JJ1e-
MEHTBI

9 Tema 9. J1eKkTpPoJIN3 pacnjiaBoB 1 BOJI- 9.5 2 5 2 3.5
HBIX PACTBOPOB YJIEKTPOJIMTOB.

10 Tema 10.Koppo3usi meranioB. Meponpu- 18,5 4 6 5 6,5
SITUS 110 3alIUTE METAJVIOB OT KOPPO3HH.

11 | Tema 11. IToaumMepsl U 0JJUTOMEPBHI. 3 2 1

12 Tema 12.Xumuveckasi uIAeHTH(PUKALUA 3 5 1
BellecTB.

Bcero 180 yacoB no BuaamM y4eOHbIX 3aHATHI

36 | 36 | 18 54
(BKu1rouyasi 36 4acoB Ha MOJATOTOBKY K IK3aMEHY)
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ConepxaHue Mo BUJAAM YYeOHBIX 3aHATHI

Tema 1.0cHOBBI HOMEHKJIATYPbI HEOPTAaHUYECKUX BellleCTB. ATOMHO-MOJIEKYJISIPHOE YYeHHe U CTe-
XHOMeTpHYecKHue 3aK0HbI. Ki1acchl Heopranmyeckux BemiecTs.
Jlekums 1. XuMuyeckasi CUMBOJIMKA, UHIEKCH U K03 duurentsl. Mosb, MosipHas Macca, XUMH-
YeCKUI 3KBUBAJIECHT, MOJISIpHAsl Macca 3KkBUBajeHTa. CrexuoMeTpuueckre 3akoHbel. CTpoeHHe aTo-
ma. KBaHTOBO-MexaHu4veckast Mojielib. KBanToBbIe uncia. (2 yaca)
JlabopaTopnasi paGora 1. DxBuBaieHT. OnpeneneHe HEU3BECTHOIO MeTajlla 10 IKCIEPUMEH-
TaJIbHO HalJIEHHOW MOJISIPHOM Macce ero SKBMBaJCHTOB. (2 yaca)
JlaGopaTopuas padora 2. Konnenrpauus pactBopos. Ilpurotosienue paz0aBiIeHHBIX paCTBOPOB
U3 KOHIICHTPUPOBAHHOTO, MPUOOPETEHHE HaBbIKA BBHIPAKEHUS OJHHX KOHIICEHTpAIUi uepe3 Ipy-
rue. (2 yaca)
CamocrosiTeibHas padora. M3ydyenue matepraios siekiuu (1 gac), moaroToBka K JiabopaTropHbIM
paboram 1 u 2 (2 yaca) U BBIIOJHEHUE YETHIPEX MHIUBHIYAIbHBIX 3ananuil (2 gaca). (Bcero mo
teme 1 — 5 gacos).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC 10 MAaTEPHAITy JIEKL[UH, YCTHBIN ONPOC IIPU MPOBEACHUN
JIOTTyCKa K 1a00paTOpHBIM paboTam, 3aliuTa J1a0opaTOpHbIX PadoT.

Tema 2. Ctpoenne atoma. KBanToBbIE UHCIIA.
Jlexkuust 2. OCHOBHBIE IPUHIIMITBI 3aITOJTHEHUS AaTOMHBIX OpOUTAaJIeH. DIEKTPOHHBIE (POPMYITHI.
DnexTpoHHO-rpaduueckue GopMyIibl aTOMOB 37eMeHTOB. [lepuoanueckuii 3akoH. [lepuoanueckas
cucrema JI.M1.Menneneena. (2 yaca)
IIpakTuyeckoe 3anusiTue 1. Pemenue 3amaq Ha pacueTsl Mo GpopmysnaMm U IO YpaBHEHUSIM. SKBUBa-
NeHT. Berunciienne 3HaueHNi MOJISIPHON MacChl DKBUBAJIICHTOB MPOCTHIX M CIOXKHBIX BemecTB. OT-
BETHI Ha BOMPOCHI TeCTOB. (1 yac)
IpakTuueckoe 3ansaTHe 2. CriocoObl BBIPAXKECHUS KOHIICHTpaIuid pacTBopoB. CtpoeHue atoma. (1
qac)
JlabopaTopuasi pa6ora 3. DIIEKTpOHHAS CTPYKTypa aTOMOB M OJHOATOMHBIX MOHOB. M3yueHue
aKTUBHOCTH METAJUIOB B PEaKIUsAX U OObSICHEHHE €€ AIEKTPOHHOU CTPYKTYpoil. (2 yaca)
CamocrosiTesibHasa padora. Mzyyenue matepuanon jekiuu (1 dac), moAroToBKa K BBHITOJTHEHHIO
U 3anmre JabopatopHoit padotsl 3 (1 4ac) u BbIMONHEHHE HHANBUAYanbHOTO 3ananus (0,5 yaca).
[MoaroroBka k npaktuueckomy 3ansatuio (1 gac) (Beero mo Teme 2 — 3,5 yaca).
Texkymmii KOHTPOJIb — YCTHBIM OMPOC MO MAaTepHaNy JICKIHH, YCTHBIM OMpPOC MPHU MPOBEICHHUH
JOTycKa K JabopaTopHOU paboTe, 3amuTa 1abopaTopHOil pabOTHI, OMIPOCH! «y JTOCKW)» HA MPaKTH-
YEeCKOM 3aHSTHH.

Tema 3. Xumuueckas cBsizb. KoMniiekcHble coeuHEeHHS.
Jlexknus 3. Xumnueckas cBsi3b. OCHOBHBIE BHJIbI XUMHUYECKOW CBsI3H. OCHOBHBIE XapaKTEPUCTHKHU
CBSI3M: JUIMHA, DHEPIUs, BaJICHTHBIN yroi. MlonHas cBa3b. KoBaneHTHast cBsI3b. (2 yaca)
Jlekums 4. Meron BaneHTHbIX cBsizel (BC) — ocHOBHBIE MOJI0XKEHUS METO/IA, G U T-CBsA3H. OOMeH-
HBIM U TOHOPHO-aKLIETITOPHBIN MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU cBsi3u. Teopus rubpuansa-
UM aTOMHBIX opOuTaneld. [lomaspHOCTh, HACHIILIEHHOCTh M HAINPABICHHOCTH CBA3H. BojopoaHas
cBs13b. KOMITJIEKCHBIC COSTMHEHHSI: CTPOCHHE, COCTaB, BUIbI. (2 Jaca)
IIpakTHyeckoe 3anaTHe 3. XuMHuueckas cBs3b.(2 yaca)
JlaGopaTopuas padora 4. Xumuueckast cBsi3b. [lonydenne aMmuakaToB 0-37eMeHTOB, 00BSICHEHHE
CTPOCHUS KOMILJICKCHOTO coenHeHus. (4 daca)
CamocTosiTeIbHasi padora. M3yuenue maTepuanoB jekmuii (2 gaca), moAroToBKa K BBITOJHEHHIO
W 3ammre J1abopatopHoi paboTel 4 (2 dvaca), BeINOJNIHEHHE UHAMBHIyanbHOTO 3aaanus (0,5 gaca),
MOJIrOTOBKA K MpakTHyeckoMy 3ausatuio (1 gac). (Bcero mo teme 3 — 5,5 uacos).
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Texymmii KOHTPOJIb — YCTHBIN OMPOC MO MaTepualy JIEKIIUH, YCTHBIA OIPOC IPU MPOBEACHUU J0-
MycKa K J1abopaTtopHOi padore, 3amuTa 1a00paToOpHOl paboThI, OMPOCH «y TOCKH» HA MpaKTHYe-
CKOM 3aHSITUH, KOHTPOJIbHAas paboTa.

Tema 4. JHepreTuka XMMUYECKUX MPOILECCOB.
Jlekuusi 5. DHepreTnka XMMHUYECKHX IMPOLECCOB, XMMUYECKoe U (hazoBoe paBHOBecue Tepmoau-
HamMKa. DHepreTuueckue 3¢ (exTsl XMMUYeCKUX peakuuii. Hampasnenue u npenen mpoTekaHHs
XMMHAYECKHX PEaKIUi B M30JMPOBAHHBIX cUcTeMax. B3anMocBs3p Mex 1y sHeprueit ' m60ca u koH-
CTaHTOM paBHOBecHs (2 Jaca).
JlabopaTopnas padora 5. Tepmonunamuka (2 gaca).
IIpakTnueckoe 3ansitue 4. TepmonuHamuka. PyOexxHbIif KOHTPOJIb IO CTEXMOMETPHHM, KJlacCaM
BELIECTB, BBIUMCICHUE 3HAUEHUH MOJISIPHBIX MacC SKBMBAJIEHTOB IPOCTBHIX U CIOXHBIX BELIECTB,
pacueThl KOHICHTpaNuii pacTBopoB (2 vaca).
CamocrosiTesbHas padora. M3yuenue marepuanos jekuuid (1 gac), moaroroBka K BHIIOIHEHUIO U
3aruTe J1abopaTopHOM paboThl 5, U3ydeHHe METOAMUYCCKUX YKa3zaHHU K JabopartopHoit padote 5 (1
4ac), MOATOTOBKA K MPAaKTHYECKOMY 3aHATHIO (1 4ac), BBIMOTHEHUE WHANBUAYaIbHOTO 3aaanus (0,5
yaca) (Bcero mo teme 4 —3,5 gacos).
Tekymuii KOHTPOJb — YCTHBIN OIIPOC M0 MAaTepUaiy JEKIUH, YCTHBIA OIIPOC MPU NPOBEACHUU J10-
IycKa K J1abopaTtopHoil pabore, 3amuTa 1a00paTOpHOIl pabOThI, OMPOCHI «y JTOCKM» HA MpaKTHYe-
CKOM 3aHSTUH.

Tema 5. Xumnueckasi KUHeTHKa. XMMH4YecKoe U (pa3oBoe paBHOBecHe.
Jlekuusa 6. Xumudeckas KHHETHKAa: CKOPOCTbh PeaKLMU M METOJbl €€ PEeryJIupoBaHusi, kojeda-
TeNbHBIE peaKluu; 3aKOH JEHCTBUS Macc. 3aBUCHUMOCTb CKOPOCTH PEaKIMHU OT TEMIIepaTyphl.
[TpaBuno Bant-I'odpda. YpaBuenue Appenmyca. Karanutnueckue cuctemsl. KartamuzaTopsl.
[Ipumepsl pelnieHns TUIIOBBIX 3a1ad. (2 yaca)
Jleknus 7. Xumudeckoe u (pa3oBoe paBHOBECHE B TOMO- U F€TEpOreHHbIX cuctemax. CMelieHne
paBHOBECHS B LIENSAX OJAHOCTOPOHHEro npoTekanus peakiuu (nmpunuun Jle-1llarense). Koncranra
paBHOBECHS], CBA3b KOHCTAHTHI PaBHOBECHs ¢ U3MeHeHueM 3Hepruu I'u60ca. [Ipasuio ¢a3. dazo-
Bble paBHOBecus. Pa30Bble TuarpaMMel. JlucnepcHble cucTeMbl. XMMHUUECKOE PaBHOBECHE B T€TE-
POTeHHBIX cHCTeMax. AJICOPOIIMOHHOE paBHOBecHe. I eTeporeHHbIe TUCIePCHbIC CHCTEMBI. (2 Ya-
ca)
IIpakTnyeckoe 3anaTne S. Kuneruka. PaBHoBecue. Penienne 3a1au Ha 3aBUCUMOCTh CKOPOCTH
peakuu OT pa3iInuHbIX (QakTopoB, HA NMpuMeHeHue npuHiuna Jle [llarenbe Kk cMeleHUIO paBHO-
BecHsi. OTBETHI Ha BOMPOCHI TECTOB. PyOexKHBIIf KOHTPOJIb IO CTPOSHHIO aTOMa, XUMHUYECKON CBS-
3u. (2 Jaca)
JlaGopaTopHas pa6ora 6. Kuneruka. V3yyeHne 3aBUCIMOCTH CKOPOCTH FOMOTEHHBIX U I'€Tepo-
TeHHBIX PEaKIHUi OT pa3nuyHbIX (akTopoB. M3yueHue BIMAHHUS M3MEHEHMs] KOHIIEHTpAaIMH Ha
cMelieHue paBHoBecHsl.(2 yaca)
JlaGopaTopHas padora 7. Xumudeckoe paBHOBecue. V3yueHue BIUSHHUS M3MEHEHHS KOHIICH-
TpalMM Ha CMEIlleHUE paBHOBecus.(4 yaca)
CamocrosiTesibHas padora. V3ydyenne nexnnonHoro marepuana (2 gaca), [lonroroBka K BBITIOJN-
HEHUIO W 3alluTe J1a00paTOpHBIX paboT (3 yaca) M BBINOJHEHHE MHIAMBUAYaIbHOTO 3amaHus (1
9ac), MOATrOTOBKA K MpakTHyeckomy 3ausatuio 5 (1 gac). (Bcero mo teme 5 —7 4acos).
Texkymuii KOHTPOJIb — YCTHBIM ONPOC II0 MaTepHUally JEKLUHUH, YCTHBIM OIPOC MpU MPOBEACHUU
JIOTycKa K J1abopaTopHBIM paboTaMm, 3alIuTa Ja00paTOPHBIX paboT, OMPOCH! «Y JOCKH» Ha Tpak-
TUYECKUX 3aHATHUAX, KOHTPOJIbHAS padoTa.

Tema 6. PacTBopsl. JlnucnepcHbie cucteMbl. PacTBOpbI 3JIEKTPOJIMTOB.
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Jlekums 8. PactBopsl. Kommouaneie cuctemsl U ux noiydenue. CTpoeHHe KOJUIOUIHBIX YaCTHII.
3MEHEHHME SHTAJBIIMM M J3HTPONMU INpU pacTBopeHUH. MaeanpHblii pactBop. KosumratusHble
CBOICTBa pacTBOPOB: MOHMXEHHUE MaPIHAILHOTO JABJICHUS [apa pacTBOPUTENS HaJ PacTBOPOM,
MOBBILIEHUE TEMIIEPATYpPbl KUIIEHUS, TIOHKEHNE T (3aM) — 3akoHbl Payiis, ocMoTH4eckoe aaBiie-
Hue. DJIeKTPOIMTUYECKas nucconnanus. (2 gaca)

Jlekuus 9. CunbHbIE 3IIEKTPONUTHL. AKTHBHAsE KOHIICHTPAIMs HOHOB B pacTBoOpe, Ko UIIEeHT
AaKTUBHOCTH, MOHHAs CHJIa pacTBopa. ManopacTBopuMble 3eKTpoiauThl. [IpousBenenue pactBo-
puMocTH. Peakimu B pacTBOpax 3JeKTPOJIUTOB. (2 daca)

Jlexknus 10. Cnabpie 1eKTpoauThl. 3akoH pazbasinenus OcTBaibaa. MIoHHOE MpoOW3BeICHUE BO-
Ibl. BomopoaHblid mokasarens. [ uaponau3 coiel, ero Turibl, BeuuciieHue pH pactBopa ruaposu-
3yroleiics conu. (2 yaca)

IIpakTuyeckoe 3ansitue 6. JiekTponThl. OTBETHI Ha BONPOCH! TecTOB. Pemienue 3anay. (2 ya-
ca)

Jladoparopnasi padora 8. PactBopsl 31ekTposinToB. O3HAKOMIIEHUE C DJIEKTPOXUMUYECKUM Me-
TOJIOM OTIPEICIICHUs CTEIICHN JUCCOIMAIMN SJICKTPOIUTOB. (4 yaca)

CamocTosiTe;ibHAsI padoTa. V3yueHue JIeKIIMOHHOTO MaTepuaia (3 Jaca), MOArOTOBKA K BBIMOJI-
HEHUIO U 3amuTe JabopaTtopHoii paboThl (2 yaca) U BBHINOJHEHHE UHAUBHUIYaIbHOTO 3a1aHus (2,5
Yaca), MOArOTOBKA K mpakTudeckomy 3ansatuio (1 gac). (Bcero no reme 6 — 8,5 vacos).

Texkyumii KOHTPOJIb — YCTHBIN OIPOC MO MaTepHamy JEKIUHU, YCTHBINA ONMPOC MPH MPOBEACHUN
JIoTycKa K j1abopaTopHOil padoTe, 3aimTa J1adopaTopHOU pabOThI, OMIPOCH! «Y JOCKK» Ha MPAKTH-
YEeCKOM 3aHSTHH, KOHTPOJIbHAS paboTa.

Tema 7. DnekTpoxumudeckue cucreMbl. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC CBOMCTBA BEIIECTB.
Jekmua 11. OxucIuTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA  BemiecTs. OKUCIUTEILHO-
BOCCTAaHOBUTEJIBHBIE PEAKIMM B JIEKTPOXUMHUH. Buabl anekTpoaoB. Psan HanpskeHHs METalloB.
TepMoanHaMHKa AJIEKTPOXMMUYECKHX IIPOLECCOB. BO3HMKHOBEHHME IBOWHOIO JJEKTPUYECKOTO
CJIOSl Ha TPaHULE pa3jiea METaI-pacTBOp. Pacuer paBHOBECHBIX NMOTEHIMAJIOB M0 YPAaBHEHHUIO
HepHacra. (2 gaca)

IIpakTnueckoe 3ansaTue 7. OBP. OTBeThl Ha Bompockl TecToB. [IproOpeTeHne HaBBIKOB paccTa-
HOBKHU KO3((UIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIX. PyOexKHbIN KOHTPOJIb 110
KMHETUKE U paBHOBeCHIO. (2 yaca)

JlaGopaTopnasi padora 9. OKHCIIUTETHPHO-BOCCTAHOBUTEIIBHBIC PEAKITNH. 3HAKOMCTBO C BIIHSTHH-
€M XapakTepa Cpeibl Ha X0 peaklMy Ha MpUMepe NepMaHraHara Kaiaus. (2 yaca)
CamocrosiTeibHas padora. V3yuenue nekinuonHoro marepuana (1 gac), moaroToBka K BBIIOJI-
HEHUIO U 3amuTe JaboparopHoi paboTsl (1 4ac), BeImonHeHHe WHIUBUIYyanbHOro 3ananus (0,5
yaca), MOArOTOBKa K mpakTruueckoMy 3austuio (1 gac). (Bcero mo teme 7 — 3,5 gaca).

Texkymmii KOHTPOJIb — YCTHBII ONpPOC 10 MaTepuaily JEKLIUH, YCTHBIM ONpOC NMpU INPOBEICHUU
JIOTTyCcKa K JIabopaTopHOM paboTe, 3amuTa J1a00paTOpHON pabOTHI, OMPOCHI «y JOCKW» Ha MPAKTH-
4ECKOM 3aHSTHH.

Tema 8. YcTpoiicTBO U yc/J0BHSA PadoThl raJibBAHUYECKHX JIEMEHTOB. XHUMHYECKHE HCTOYHUKHU

ToKa. TonJMBHBIE 3JIeMEHTBI
Jlekuus 12. YcTpoiicTBO U ycinoBusi paboThl TajgbBaHMYECKOro deMenTa Jlanuansa-SAkoou. Cxe-
MBI, TpapuKU MOJSPU3ALMOHHBIX KPHUBBIX, AiekTponanble peakiuu. TOP. DJIC. Ilonspusarnmus.
Bunel nongpuzanuu. 3aBUCMMOCTb PABHOBECHBIX MOTEHIIMAIOB OT AKTUBHOCTU MOHOB B PacTBO-
pax. TepmoaumHamudeckue ycioBusi paboTsl ['D. KuHeTnka 371eKTpOXUMHUYECKUX MPOIECCOB. 3a-
BHUCHUMOCTbD 3JIEKTPOXMMHMUYECKUX MPOLECCOB OT M3MEHEHMsI aKTMBHOCTH MOTEHIHUAIONPEAEIISIO-
mux noHOB. KoHnenTparuonusii I'9.(2 Jaca)
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Jlekmust 13. Xummdeckue uctounuku Toka. IlepBuunsie XWUT. VYcrpoiicTBO MapraHieBo-
LIMHKOBOT'O TaJbBaHUYECKOI'O IEMEHTA. AKKYMYJATOPbI (KMCIOTHBIE, LIEIOYHbIE). TOMIMBHBIE
3JIEMEHTHI (KHCJIOPOIHO-BOAOPOIHEIN). JlocToMHCTBa M HenocTaTku padotel bTD. (2 gaca)
IIpakTHyeckoe 3ansaTHe 8. ['anbBaHMUECKUI 31EMEHT. (2 Yaca)

Jladoparopunasi pa6ora 10. ['anpBanmueckuii snemeHT. OBIajgeHHE METOIUKOW COCTaBJICHUS
raJbBaHUYECKUX IICTICH U M3MEPEHHSI HANPSDKEHHS TAIbBAaHMUYECKHUX JIEMEHTOB. (4 yaca)
CamocrosiTe/ibHast padoTa. V3ydeHne JEKIIMOHHOTo0 MaTepuaia (2 yaca), MOAroToBKa K BBITOJ-
HEHUIO U 3aluTe JabopaTtopHoil paboThl (2 yaca) U BBIIOJHEHUE UHAUBHyanbHOro 3aganus (0,5
yaca), MOArOTOBKa K mpakTrueckoMy 3anatuio (1 gac). (Bcero mo teme 7 — 5,5 gacos).

Texkymmii KOHTPOJIb — YCTHBIM OIPOC IO MaTepUally JEKLMH, YCTHBIA OIPOC IPU NPOBEACHUU
JIOTIyCKa K JIabopaTopHOi paboTe, 3amuTa 1abopaTopHoi paboThl, OMPOCHI «y JOCKH» Ha MPAKTHU-
YECKOM 3aHSITHH, KOHTPOJIbHAas paboTa.

Tema 9. D1ekTpo/IU3 paciiaBoB H BOAHBIX PACTBOPOB 3JIEKTPOJINTOB.
Jlekums 14. DnekTponu3 pacijiaBoOB U BOJHBIX PACTBOPOB AIEKTPOIUTOB. DIIEKTPOIU3 C PACTBO-
PUMBIMM U HEPAaCTBOPUMBIMH 3jeKTpojamu. [locienoBareabHOCTh MPOTEKAaHUs IPOLECCOB Ha
anekTpoaax. 3akonsl Papazes. Beixoa mo Toky. I'paduk monspu3anmoHHBIX KPUBBIX MPU dJICK-
tponuse. [IpumeHeHune 3aekTpou3sa. (2 yaca)
IIpakTuyeckoe 3ansaTue 8. OTBETH HA BOMPOCH TecTOB. Pemnienue 3anau. PyOexxHbIii KOHTPOIb
1o Teme 3JeKTpouThl, 1o OBP, ranpBannyeckomMy s1eMeHTy. (2 yaca)
JlabopaTopnasi pa6ora 11. Dnextponus. M3yueHne KonMuecTBEHHBIX 3aKOHOMEPHOCTEH mpoliec-
ca 2JIEKTPOJIM3a Ha PUMEPE pacTBopa Cyib(aTa HATPUSI HA HUKEJIEBBIX JIEKTpoIax. (2 yaca)
CamocrosiTeibHasi padoTa. I3yueHue nekunoHHoro Matepuana (1 daca), moaroToBka K BBITIOJI-
HEHUIO U 3aluTe JJabopatopHoi pabotsl (1 yac) U BeIMOIHEHHE MHAMBHUAYaTbHOTO 3aaanus (0,5
Jaca), MOJAr0TOBKa K MpakTudeckoMy 3ausaTuio (1 gac). (Beero o teme 9 — 3,5 yaca).
Texkymmii KOHTPOJIb — YCTHBIM ONPOC IO MaTEpHally JEKLIHUH, YCTHBIM ONPOC MpU MPOBEACHUU
JIOITycKa K JJabopaTtopHoOi padoTe, 3auTa J1adopaTopHOi paboThl, OIPOCHI «y JTOCKH» Ha MPAKTH-
YECKOM 3aHITHH.

Tema 10. Koppo3usi Metaios. MeponpusiTus 1o 3alure MeTAJJI0B 0T KOPPO3HH.
Jlexkuus 15. Koppo3us meranioB. Xumuueckass KOppo3us. Y CIOBHS NPOTEKaHNUs KOPPO3UOHHOTO
nporuecca. DinekTpoxumudeckas kopposus. [laccuBHocTh MeramioB. CxeMbl MUKpOTaJlbBaHUYeE-
CKUX KOPPO3MOHHBIX 31eMeHTOB. [lomspusanus mpu Koppo3uoHHOM mporecce. Koppo3nonHas
YCTOWYHUBOCTH METAJJIOB M CIUIABOB. (2 waca)
Jleknus 16. Knaccudpukanuss MEponpusaTHid 10 3aIIUTe METAIIOB OT KOPpPO3HH. MeTOoAbl HJeK-
TPOXUMHUYECKOH 3amuThl (KaToaHasl, aHOJHAs, MPOTEKTOpHas). MeToabl W3MEHEHHs MPHUPOIBI
KOPPOJHUPYIOLIETr0 MeTalja. 3alUTHbIE HEeMETAJUIMYECKHEe, METAJUINYECKHE MTOKPBITHS: KaTOIHbIE,
aHoaHsle. JlerupoBanue. SBineHue «camonaccuBanum». Crocodsr 00pabOTKH KOPPO3UOHHOU Cpe-
Ibl. PacueTbl KOppO3MOHHON YCTOWYMBOCTH alIFOMHHUS, OJIOBA, CBUHIIA. (2 yaca)
IIpakTuyeckoe 3ansaTue 9. Kopposus Meramios. 3amura oT Koppo3und. OTBETHI HA BOIPOCHI Te-
cToB PyOesxHbIi KOHTPOIB. (2 Yaca)
Jla6opaTopnasi padora 12. Kopposuss meramioB. 3amuTa oT Koppo3un. M3ydeHne yciioBuii BO3-
HUKHOBEHUSI KOPPO3UOHHBIX MHUKPOTAIbBAHUYECKUX DJIEMEHTOB, SIBJICHUS TOJSPU3AINHA U JETIO-
JASpU3ALUK MPU KOPPO3UU. 3HAKOMCTBO C HEKOTOPBHIMHU METOJIaMH 3allUThl METANIOB OT KOPPO-
3ud. (6 yacoB)
CamocTosiTeibHAsI padoTa. M3yueHue JIeKIMOHHOTO MaTepuaia (2 Jaca), MOArOTOBKA K BBIMOJI-
HEHMIO U 3aIuTe JIabopatopHOi paboThl (3 yaca) U BBINOIHEHHE UHANBHIyanbHOTO 3ananus (0,5
yaca), MOJAroTOBKa K mpakTuueckoMy 3ansatuio (1 gac). (Becero mo teme 10 — 6,549acoB).
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Texyummii KOHTPOJIb — YCTHBIM ONpOC 1O MaTepuaty JEKIUHU, YCTHBIM OMpOoC MPU MPOBEICHUH
JIOITyCKa K JIa0OpaToOpHBIM paboTaMm, 3aliuTa JJabopaTopHBIX padoT, OMPOCH! «y AOCKHW» Ha Mpak-
TUYECKOM 3aHSTHU, KOHTPOJIbHAsA paboTa.

Tema 11. IlosmumepsI U 0JIMTOMeEPBDI.
Jleknus 17. OcHOBHBIE KJIACCHI OpraHMYecKuX BemecTB. Crenuduueckue 0cCOOEHHOCTH OpraHy-
YecKuX coenrHeHui Peaknuum nmonumepusanuu, ux mexanusmbl. [lonmumepst u onuromepst. Tep-
MOIIJIACTUYHBIE U TEPMOPEAKTUBHBIC MOJUMEPHI, UX 0coOeHHOCTH. CBOMCTBA W 001aCTH MpUMe-
HEHHSI OCHOBHBIX IOJIMMEPOB HA MPUMEpPE MOJIUITUIICHA, TOJUIPONIIEHA, TOTUCTUPOIIA, TOJTUBHU-
HUIXJIOpHUa, GTOpoILIacTa, peHoriacTa ut.i. (2 Jyaca)
CamocrosiTeibHast padora. M3ydyenue nekiuonnoro marepuaina (1 gaca). (Beero mo teme 11 —1
4ac).
Texkyumii KOHTPOJb — YCTHBII OMPOC MO MPOUJCHHOMY JIEKIIMOHHOMY MaTepHainy.

Tema 12. Xumnueckasi nieHTU(PUKANMSA BeleCTB.
Jleknus 18. Xumuueckast nAeHTH(PHUKAINSA: KAaUeCTBEHHBIH M KOJMYECTBCHHBIH aHAIN3, aHATUTH-
YECKHUI CUTHAI, XUMHYCCKHUH, PU3NKO-XUMUYECKHI U u3ndeckuil aHamus. (2 yaca)
CamocrosiTenbHas padora. M3yuenue nexkuuonnoro marepuana (1 gac). (Becero mo teme 12 — 1
gac).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 110 IPOHUIEHHOMY JIEKIIMOHHOMY MaTepHaly.

IIpoMe:xxyTOYHAs aTTEeCTALUA 0 JUCUMUILINHE: JK3aMeH
W3ydeHne NUCHUIUIMHBI 3aKaHYMBAETCA 9K3aMEHOM. DK3aMeH MPOBOJIUTCS B cOOTBETCTBHHU C [lo-
JIO)KEHUEM O 3a4€THOW M 3K3aMeHalnoHHoM ceccussx B HUY MOMU u MHCTpYKTHMBHBIM MHCHMOM
ot 14.05.2012 1. Ne 1-23.

5. lNepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss AN CaMOCTOATENbHOM pPaboThbl
obyuaroLwmxcs no gMcumnimHe

Jlns obecriedeHust caMOCTOATEIBLHON PabOTHI pa3padOTaHBbI:
METOJMYECKHE YKa3aHUs IO CaMOCTOSITEIhHOW paboTe MO JUCHUIUIMHE (CM. TPHIOKEHUE K
Hacrtosmeit PITJT).

6. ®OHA OLEHOYHbIX CPeACTB ANA NpoBefeHUs NPOMEXYTOYHOM aTTecTauum obyualo-
LMXCA Mo AUCLUUNIINHEe

6.1 NMepeyeHb KOMNETEHLUN C yKazaHUeM 3TanoB ux popmmpoBaHus

[Tpu ocBOEHMM TUCHUILIMHBI GOPMHUPYIOTCS cleAyrolue nNpodecCuoHaIbHble KOMIETEHIINH
[1K-1, TTIK-2.

YkazaHHas KOMIIETEHIUU (OPMHUPYETCSI B COOTBETCTBUHU CO CIEAYIOIIMMU 3TAllaMU:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUYECKUX 3HAHWM, MPEIyCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHLHUSMHU.

2. IlpuoOperenue u pa3BUTHE MPAKTHUECKUX YMEHUH, IPETYCMOTPEHHBIX KOMIIETEHIIU IMU

3. 3akpemieHue TEOPETUUECKUX 3HAHUMN, YMEHUH U NMPAKTUYECKUX HABBIKOB, IIPENYCMOTPEHHBIX
KOMIIETEHIMSIMH, B XOJI€ 3alUT J1a00OpaTOpHBIX paboT, a TakkKe PelIeHUs KOHKPETHBIX TEXHUYECKUX 3a-
Jla4 Ha NPAKTUYECKUX 3aHATUAX, YCIICIIHON CIa4l SK3aMEHa.
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6.2 OnucaHne nokasarteneu wu KputepueB oueHUBaHUA KOMMNeTeHUUN Ha pa3nny-
HbIX 3Tanax ux (bOpMVIpOBaHMSI, onncaHusa wkKan oueHnBaHuA

CdopMupoBaHHOCTH KOMITETEHIIMH B paMKaxX OCBOCHHS JaHHOM JUCIUIUTHHBI OIICHUBACTCS IO
TPEXypOBHEBOH IIIKaJe:

- HOpOFOBBIfI YPOBCHB ABJIACTCA 00s13aTeNILHBIM JJIA BCEX 06yqa10m1/1xc;1 110 3aBCPIICHUN OCBOCHUA
JMCIMIUINHEL,

- TIPOJBUHYTHI YPOBEHb XapaKTEPH3YyeTCs MPEBBIIICHHEM MUHUMAIIBHBIX XapaKTepUCTHK cop-
MHPOBAHHOCTH KOMIICTEHIIMH TI0 3aBEPIICHUN OCBOCHHS ANCIUIUIHHBL,

- STJIOHHBIA YPOBEHb XapaKTEPU3yeTCs MAKCHMAaJbHO BO3MOXHOH BBIPAKEHHOCTHIO KOMIIETEH-
VM U SBIISICTCS] BAXXKHBIM Ka4€CTBEHHBIM OPUEHTUPOM JJISi CAMOCOBEPLICHCTBOBAHHSL.

[TIpu mocrarounom kadectBe ocBoeHHs Oojee 80% NpUBEICHHBIX 3HAHWN, YMEHHH W HAaBBIKOB
IpernoaBaTellb OIIEHUBAECT OCBOCHHE TAaHHOM KOMIIETCHIIMHM B paMKax HACTOSILICH AMCHUIUIMHBI Ha ATa-
JIOHHOM YpOBHE, Ipu ocBoeHHH Oosiee 60% MpHUBEICHHBIX 3HAHWW, YMEHUN M HABBIKOB — Ha MPOJBHHY-
TOM, IIpu ocBoeHuH Oosee 40% MpHUBEICHHBIX 3HAHUM, YMEHUIN M HAaBBIKOB - Ha MOPOrOBOM ypoBHE. B
IMPOTHUBHOM CJIy4a€ KOMIICTCHI M B paMKax HaCTOSIHIeﬁ JUCHUITIIIMHBI CUUTACTCA HEOCBOCHHOM.

YpoBeHb CHOPMUPOBAHHOCTH KaXKIOH KOMIIETEHIIMH HA PAa3IMYHBIX 3Tarax ee (OpMHUPOBAHHS B
mponecce OCBOCHUMA HaHHOfI JUCHUIINIMHBI OLICHUBACTCA B XOJ€ TCKYLICTO KOHTPOJIA YCIICBACMOCTU U
IpeaACTaBJICH Pa3jIMYHbIMU BUAAMH OLCHOYHLIX CPCIACTB.

[na oueHkn cHOpPMMPOBAHHOCTM B pamKax AaHHOW AucuuMnnuHbl obweobpasoBaTtesb-
Hon KomneTeHuun MK-1 «cnocoGHOCTh yuacTBOBATh B IJIAHUPOBAHUH, MOJIOTOBKE U BBITOJHEHHH TH-
IMOBBIX OKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/II\/'I 110 SaI[aHHOfI MCTOAUKE» IMPETIOAABATCIIEM OLUCHUBACTCA CO-
ACPIKATCIIbHAsA CTOPOHA U KAY€CTBO MATCPUAIIOB, IPUBCACHHBIX B OTUYCTAX CTYACHTA II0 J'Ia60paTOpHBIM
pa60TaM. VY4UTEIBaIOTCA TaK)KE OTBETEI CTYACHTA HAa BOIIPOCHI ITO COOTBETCTBYIOIINM BHUAaM 3aHSATHI npu
TCKYIIEM KOHTPOJIC — YCTHBIX OIMPOCax, 3allUTax J'Ia60paTOpHBIX paGOT.

HpI/IHI/IMaeTCﬂ BO BHUMAaHUEC 3HAHUA 06yT~IaIOHII/IMI/IC$II

- OCHOBHBIX MOJOXXEHUU ATOMHO-MOJICKYJIIPHOI'O YYCHUS, KJIACChI HCOPTaHUYCCKUX BCIICCTB, TH-
IIbI pEAKI1H, 3aKOHBI CTEXHOMETPHUH;

- B3AUMOCBA3U CTPOCHUA U CBOMCTB XMMHUYECKUX COG,I[I/IHCHI/Iﬁ;

HaJIM4ue yMEHM S

- UCIIOJIB30BaTh MPUHIMUIT MIEPUOAUIHOCTH U HCpI/IOILI/ILIeCKYI-O CUCTEMY JIA NPECACKa3aHuA CBOM-
CTBA MMPOCTBIX U CIIOXKHBIX XUMUYCCKUX COCI[I/IHCHI/Iﬁ )51 3aKOHOMepHOCTeﬁ B UX UBMCHCHHUH,

- IPOBOAUTE PAaCUYCThI 10 YPABHCHUAM XUMHYCCKUX peaxunﬁ;

- pa6OTaTL C XUMUYCCKHNMHU pCAKTUBAMU, J'Ia60paTOpHBIM XUMHUYCCKUM 060pyI[OBaHI/ICM;

MIPUCYTCTBHE HABBIKA BJIAICHUS
- HaBBIKaMU JJAOOPAaTOPHOTO HCCIE0BaHUs, pabOThl ¢ XMMUYECKMMHU PEAKTUBAMH U XUMHUYECKHU-
MU IprOOpaMHu.

Kputepun orieHuBaHUS YPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIIMH B IMPOIECCE BBITIOTHEHUS
3aIUThl JTA0OPATOPHBIX padOT, pacdeTHO-TpaduUecKuX padoT, B pe3yibTaTe BHIMOIHEHHS 3aJaHUN Ha
MIPAKTUYCCKHUX 3aHATHSX.

Kputepun onennBanus ypoBHs chopmupoBanHocTy komreteHuu [1K-1 B mporecce 3amuTh 1a-
OopaTOpHBIX paboT, Kak (HOPMBI TEKYIIETO KOHTPOJs. Ha 3amuTe COOTBETCTBYIOMHMX JIA0OPATOPHBIX pa-
00T IpeTararoTCsl BOMPOCHI, HCIIONB3YS CIASAYIONINEe METOAUYECKUE pa3pabOTKU U YKa3aHUS:

1. I'me6oBa H. b., Ocranenko JI.d. COopHHK 3amad W YNPAKHEHUH MO KypCy «XHUMHS».
Cwmonenck PUO ¢unmana FOY BITIO «MDBU (TY)» 2012 -124 ¢.)

Marepuaibl ipunoxxeHui K Hacrosimen PTT/I:
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[penogaBaTesneM 3amaeTcs 2-5 BONPOCOB M3 MPUMEPHOTO TEPEUYHs BOMPOCOB MOCIE KaKIOH Ja-
6oparopHoii paboTsr (1).
[IpumepHbIe BapHaHThI BOIPOCOB:

Bonpocel 1 3aganus K 3amure JJabopaTopHOii padoThl
"JJIeKTPOHHASI CTPYKTYPAa ATOMOB U OJJHOATOMHBIX HOHOB"'

1. ChopmynupyiiTe OCHOBHBIC MPUHIUIBI KBAHTOBOW TEOPUHU CTPOCHMS BEIIECTBA (KOPIYCKY-
JISPHO-BOJIHOBOM Jyasln3M, IPUHIIMII HEOMPEIEICHHOCTH, BOJIHOBasl (PYHKIIMS, aTOMHasi OpOuTalb, KBaH-
TOBBIC YUCJIA).

2. KakoB mopsiiok 3amofiHeHUs 3JIeKTpOHHOU 00onouku aroma? ChopMymupyiTe NMPUHIMIBI U
IIpaBWIa, KOTOPbIE NPU 3TOM HCIOJIB3YIOTCS. 3AlUIIMTE HOJHYIO EKTPOHHYIO (POPMYIY CIEAYIOLIUX
aTOMOB B IIOPSJIKE 3aIlOJIHEHMS aTOMHBIX opbuTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, a) Os, e) I, ) Bi.

3. YkaxuTe atoM ¢ (OPMUPYIOIIMM IEKTpoHOM a) 382, 6) 4p°, B) 3d™¥C, r) 42, x1) 552, e) 5d*, x)
6p°. OmUIINTE €ro MONOXKEHHE B IEPHOIMUECKOI CHCTEME.

4. Yto xapakTepu3yeT KaxJ0e W3 KBAHTOBBIX YHCEN? YKaKUTE 3HAUCHUS KBAHTOBBIX YMCEI JIJIS
dbopmupyromrero snektpona a) Ti, 6) K, B) As, 1) Ce, 1) Cd.

5. Hammmmre nmoiHyro 31eKTpoHHyI0 hopMyiry atoma a) T¢, 6) Mn, B) Se, r) Ag, 1) Ga, e) Pa, x)
V, 3) Sb, n) Rb, k) Kr. K kakomy ceMeiicTBY OH OTHOCHTCS? YKaKUTE €ro BHEIIHUMA, PESIBHEIITHUIN CIIOH,
(bOopMUpPYIONIHNiT 37EKTPOH, KBAHTOBBIE YHCIIA JUIsl SJIEKTPOHOB BHEUTHETO CIIOSI U (DOPMUPYIOIIETO dJIEK-
TpOHA.

6. Uto Ttakoe BaseHTHOCTH? [lokaxkuTe pacmpenesieHre BaJeHTHBIX 3JEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, u) Br, k) Ti Mo KBaHTOBBIM sU€iiKaM B BO30YKICHHOM M HEBO30YXK-
JICHHOM COCTOSIHHH M OIPEAETINTE COOTBETCTBYIOIINE 3HAUYCHHS BaJICHTHOCTH.

7. Kak ocymiecTBisieTcsi mpeBpalieHre aromMa B MOHBI? HamummTe MOTHYI0 M COKpAIICHHYIO
anekTpoHHbIe hopmyitsl HoHOB a) AI¥Y, 6) Ca?’, B) F~, 1) S*.

8. Uro Takoe "mposan" snexkrtpoHa? Ilouemy oH mpoucxonut? Kakne BajJ€HTHOCTH NPOSIBISIOT
aTOMBI 3THX DJIEMEHTOB B HEBO30YXJICHHOM U BO30YXJIeHHOM coctossHUH? [TokaxknuTe Ha mpumepe a) Cu,
6) Cr, B) Gd, r) Ag.

9. Kene3o u pyreHuil ABISAIOTCS IeMeHTaMu-aHaioramu. Uto 31o o3Havaet? OOBICHUTE C TTO3U-
[IUI CTPOCHMSI aTOMa pa3INiKe B BaJICHTHBIX BOBMOKHOCTSIX 9TUX JJIEMEHTOB.

10. aiiTe onpeneneHuss MOHATUSM «IHEPTUsl UOHU3AIMNY, «CPOACTBO K DJEKTPOHYY, «AJIEKTPO-
OTpHUIATENLHOCTHY». Kak MEHSIOTCS 9TU XapaKTePUCTHKH, a TAKKE PaJANYC aTOMa U METAINTUYECKHE CBO-
cTBa y aToMoB as1eMeHTOoB a) VII-A rpynmnel cBepxy BHU3, 0) |l mepuona cneBa nanpaso, B) 11-A rpynmnsl
CBEPXY BHH3?

Bomnpocs! k 3amuTre sadoparopHoii padorsl "I/IC n HanpsKeHHe MeTHO-IIUHKOBOI'0 I'aJIb-
BAHMY€ECKOro 3jieMeHTa"

1. JlaliTe ompeneneHus] MOHATHSIM: CTAHIAPTHBINA AIIEKTPOIHBIA MOTeHnUan, nmpoBoaHuku | u 1l
pona, 3JEeKTpoasl (MX BUIBI), TadbBaHWMYeCKuW smeMeHT, DJIC, monspuzamnmsi 3JIEKTPOIOB (€€ BHIIbI),
BJIEKTPOXUMHUYECKUN Psii HAMPSHKEHUIA METAJNIOB, KOHIIEHTPALIMOHHBIN raJIbBAHUYECKUNA SJIEMEHT.

2. CocraBbte cxemy a) Cu-Ag, 6) Li-Mn, B) Mg-Al, r) Al-Ag, n) Fe-K, e¢) O2-Hz, n) Pb-Zn, e) Zn-
Hg, x) Cu-Hz, 3) Na-Clz, u) O.-Cu raipBaHu4eckoro sjiemMeHTta (yCJIOBHUsI CTaHAApTHBIC). 3alUIIUTE
ypaBHEHUS JIEKTPOIHBIX TIporeccoB u TOP.

3. Paccumraiite DJIC a) cepeOpsiHO-Kene3HOro, 0) JHUTHEBO-AIIOMHHHEBOTO, B) HATPUEBO-
LIMHKOBOTO, I') MarHWeBO-CBUHI[OBOT'O TaJIbBAHMYECKOTO 3JIEMEHTa JABYMs CIIOCO0aMH — 4epe3 pa3HOCTb
noTeHImanos u uepe3 AG°top.

4. CocTaBbTe CXeMy pabOTHI a) HATPUEBO-ATIOMUHUEBOTO0, 0) KaJBIIMEBO-CEPEOPSHOTO, B) JINTHE-
BO-IIMHKOBOTO, T') 0JIOBAHHO-MarHueBoro I'D, paccunraiite ero 3/1C npu cTaHJapTHBIX YCIOBUAX U NPU
n3meHeHun aktuBHocTel [TIOU B pesynbTate padots B 10 pa3 mo cpaBHEHHIO CO CTaHAAPTHBIM 3HAUYCHH-
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5. CocraBbTe cxemy paboOThI a) cepeOpsHOro, 6) MEIHOTO, B) CBUHIIOBOI'O KOHIICHTPAI[MOHHBIX
TraJIbBAHUYECKUX JIEMEHTOB MPHU aKTUBHOCTSIX MOHOB cepedpa 0,1 u 0,001 Moib/1, yKaKUTEe aKTUBHOCTD
HMOHOB B aHOJIHOM M KaTOJHOW 30HAaxX. 3alUIIUTE YPAaBHEHUS JEKTPOJHBIX MPOIECCOB, pAaCCUUTANTE Be-
mnuuny DJ1C.

6. Kakue BubI 371€KTPOIOB BaM M3BECTHBI? ONMUIIUTE YCTPOICTBO a) HOPMaIbHOTO BOAOPOIHOTO,
0) HOPMAJIBHOTO KHUCJIOPOAHOTO JJIEKTPOMOB. BreiBeautre Gopmymy ans pacdera TNOTEHIHAIA a)
BOJIOPOJIHOTO, 0) KUCIOPOIHOTO 3JIEKTPOIOB.

7. PaccumTaiiTe mOTEHUHMANbl BOJOPOJHOTO W KHCIOPOAHOIO 3JEKTPOIOB HpPHU MHapLUUaTbHOM
nasienuu ra3oB 1 atm. upH a) 9, 6) 12, 8) 3, 1) 14, 1) 0.

Kpurepun onennBanust ypoBHS c(hOpMHUPOBAHHOCTH KOMIIETEHIIMU B PE3YJIbTATE BHITIOJIHEHUS 3a-
JAHUI Ha TPAKTHYECKUX 3aHATHUSX.
Kpurepun ouenuBanusi ypoBHs chopmupoBanHoctu kommereHimu [1K-1 B mpormecce perieHus
3a/1a4 Ha MPAKTHYECKUX 3aHSATHUSX.
[Ipennaraercs BapuaHT 3aJaHUs, HATPUMED: 3a/1a4H 110 TEME « DKBHUBAJICHT»
1. lns okucnenus 4,478 r AByXBaJIEHTHOTO MeTajuia motpedoanock 0,25 n kuciopoaa (H.y.).
Onpenenure metaii. KakoBa MossipHas Macca 3KBUBAJIEHTOB €ro okcuaa?
2. Kakoii 00bem kucinopoza (H.y.) Heo0XoauMm Jist motHoro okucienus 18 r uunka? CKolbKo
rpaMMOB OKCH/JIa TIPH 3TOM 00pazyercs?
3. s pactBopenus 16,8 r metanna notpedoBasiocs 14,7 r cepHoit kuciaotel. OnpenennTe SKBUBa-
JIEHTHYIO Maccy MeTajjla ¥ 00beM BBIIEIUBIIETOCS BOJIOPOAA.
4. ITpu 6poMupoBanuu 5,6 T TpEXBaJEHTHOrO MeTasu1a oOpazoBasioch 29,6  ero 6pomuaa. Onpene-
JIUTE METall.
5. 2 I ABYXBAJIEHTHOTO METAaJUIa BEITECHSIOT M3 KUCIOTHI 1,12 11 Bomopoaa (H.y.). Onpenenute mMe-
Tal.
6. B x10puie HEKOTOPOro MeTaIa MaccoBas A0 Xjopa cocTasiseT 79,78%. Boruncaure mossp-
HYI0 Maccy 3KBUBaJeHTOB MeTaiia. CocrtaBbTe (hOpMyITy XJIOpUAA 3TOTO METaJIA.
7. B x10puie HEKOTOPOTO YeTHIPEXBAIIEHTHOI'O METalljIa MaccoBast A0JIS XJIopa cocTaBisieT 69%.
Omnpenenure MeTal.
8. Cynbdua Mplbska coaepxuT 51,6% cepbl, MOJIsIpHas Macca SKBUBAJIEHTa KOTOpO paBHa 16.
VYcranosure popmyny cynbduaa.

[ns oueHkn chopMMPOBaAHHOCTU B paMKax AaHHOM gucumnnuHbl  komneteHuuun MK-2
«CTOCOOHOCTh 00pabaThIBaTh PE3yJbTAThl AKCIIEPUMEHTOB) IIPENOIaBaTeIeM OIICHHBAETCS COJEpKa-
TCJIbHAass CTOPOHA U KAYCCTBO MATCPUAJIOB, MPUBCACHHBIX B OTUCTAX IO MPAKTUYCCKUM 3aHATHUAM. Yuu-
TBIBAKOTCA TAKXEC OTBCTHI CTyJIeHTa Ha BOHpOCBI 10 COOTBeTCTBYIOHIHM BUJ1aM 33H$[TI/II71 HpI/I TeKyIHeM
KOHTPOJIC — YCTHBIX OIIPOCax U OTBECTAX HaA IPAKTHUYCCKUX 3aHATUAX.

[IprHMMaeTcss BO BHUMaHUE 3HAHUSA 06yqa10H1HMI/ICSI:

- YUCHUA O XUMHYCCKOM IPOLECCEC, DJICKTPOXUMUUYCCKUX SABJICHUAX, XUMHUU BAOKHEUIIINX 6I/IOFeH-
HBIX 3JICMCHTOB, UX I/I)IeHTI/I(bI/IKaHI/IIO;

HaJIN4YHeC yMeHI/lH:

- IPOBOJUTHh y4EOHO-UCCIIEOBATEILCKUN IKCIIEPUMEHT Ha OCHOBE BIIAJICHHUSI OCHOBHBIMU MpHeE-
MaMH TEXHUKH paboT B JIAOOpaTOPHH;

- 0OPMIISATH PE3YNIBTAThl KCIIEPUMEHTAIBHBIX U TEOPETUYECKUX PabOT, POPMYIHPOBATH BBIBO-
TIB1;

- alalITUPOBATh 3HAHUA U YMCHUS, MOJYUYCHHBIC B KYpCC XUMHHU K MpoHeccCaM, MpOUCXOoAsAIUM B
OKpYJKarolIel cpesie, K pelIeHNI0 KOHKPETHBIX 33]1ad, CBSI3aHHBIX C MPO()eCCHOHALHON A TETbHOCTBIO.

12



Pabouas npocpamma oucyunaunvt b1.5.7 «Xumusy [

o
Y

M n_
MIPUCYTCTBHC HABBIKA BJIaJICHUS
- METOJIaMH XMMHYECKHX M MaTeMaTHYECKHX PacyeToOB; METOJaMH OOpabOTKHU IMOJy4yaeMbIX pe-
3yJIbTaTOB.

Kputepuu ouennBanus ypoBHs cpopmupoBanHoctu komnetenuuu IK-2 «cmnoco6Hocts 00pada-
TBIBaTh PE3YJbTAThI YIKCIIEPAMEHTOB)» B MPOIIECCE 3AIIUTHI TAOOPATOPHBIX PabOT, KaKk GOPMBI TEKYIIETO
KOHTpossl. Ha 3ammre cooTBeTCTBYIOLMX J1a00paTOPHBIX PadOT MpelsiarailoTcs BOMPOCHI, MCIONb3YS
CIIEYIOINE METOJUYECKHE pa3pabOTKU U yKa3aHUS:

I'ne6osa H. b., Ocranenko JI.®. CO0opHUK 3aaa49 U yNpaXHEHUH 10 Kypcy «XuMus». CMOICHCK
PUO ¢ummana I'OY BITO «MDBU (TY)» 2012 -124 ¢.)

Marepuaiibl ipuioxxeHui k Hacrosimen PTT/I:

[IpenogaBarenem 3agaeTcst 2-5 BOMPOCOB M3 MPUMEPHOTO MEPEYHS BOIPOCOB MOCTE KaXIO0H Ja-
OoparopHoii paboTsI (1).

[TpumepHBIe BapHaHTHI BOIIPOCOB:

Bomnpoce! k 3amure J1abopaTopHoii padoTsl '"PacTBOpPBI 3J1€KTPOJIUTOB"

1. Kak kiaccupuuupyroT 3JeKTPOJIMTHI IO CTENEeHU Aucconnanun? K Kakum 3JeKTpoIuTaM OTHO-
csares caenyronme Bemiectsa: KOH, NaCl, CH:COOH, HNOs, HNO., K>CO3z, H.0, NH4OH, HCIO?

2. Yro mpexncraBisieT co00i BBIPAKEHUE HJII KOHCTAHTHI JUCCOIMAIMU? 3alUIIUTE BBIPAKCHUE
JUI KOHCTAHTBI IUCCOLMAIIMU a) YKCYCHOU KUCIIOTBI, 0) THAPOKCHIA aMMOHMSL, B) YTOJIBHOM KHCIIOTHI (110
CTYIIEHSIM).

3. 3anumuTe MaTeMaTH4YeCKOe BbIpaKeHHE 3aKkoHa pa30aBieHus OcrtBanbaa. Paccumraiite cre-
MeHb TMCCOIMAIIMU a30TUCTOM KucaoThl B ee 0,02 M pacTtBope.

4. Beruncaute nonnyto cuiry 0,05 M pactBopa ruapokcuaa Hatpus. Halinnte akTHBHOCTE HOHOB
HaTpHUsI U THUJIPOKCHUJI-MOHOB B 3TOM PacTBOPE.

5. Beruncanre MOHHYIO CUITy pacTBopa, B 1 1 kotoporo coaepxxutcs 0,3 mone KNO3 u 0,1 monb
AICls.

6. Uro npezcTasisieT cob0i HOHHOE Npou3BeneHue Bojbl? Paccuuraiite aktusHoctd H u OH-
MOHOB B pacTBope, /it kotoporo pH = 8.

7. Paccuuraiite pH u pOH pacTBopa, B KOTOpOM KoHIeHTparus nonos H* papua 10~° Mons/m, ec-
JIM MOHHAas cuiia 3Toro pacrsopa 0,1.

8. Paccuuraiite pH a) 0,05 M pactBopa cosssHol kuciotsl, 6) 0,05 M pacTBOopa rugpokcuaa am-
MoHus, B) 0,01 M pactBopa ruapoxcuna kamus, r) 0,02 M pactBopa azotuctoit kuciotsl, a) 0,03 M pac-
TBOpa cynbdara meau (Il) (o | crynenn), e) 0,01 M pactBopa kapOonara kanus (1o | crynenn).

9. BemazeT 1M 0caJiok Mpu cMemuBaHuK paBHBIX 00bemMoB 0,01 M pacTBopa HuTpata cepedbpa u
0,005 M pactBopa Hoauaa Kaius?

10. [laiire ompeneneHus MOHATHAM: OCMOC, OCMOTHYECKOE JaBlieHHE, THAPOIU3 CoJiei (ero BU-
IIbl), AIEKTPONIUTHYECKAs TUCCOIMAlNs (OCHOBHBIE MOJIOXKEHHS ), SKCTPAKIINS, PaCTBOPUMOCTb, ITPOU3BE-
nenue pactBopuMmoctu. Chopmynupyiite 3akoH Payins u cieacTBUs U3 HETo.

Kputepun onennBanusi ypoBHs ¢hOpPMHUPOBAHHOCTH KOMIETEHIIMH B PE3YJIbTATE BHIMOIHEHHS 3a-
JAHUU HA IPAKTUYECKUX 3aHATUSIX.

Kpurepun onennBanusi ypoBHs copmupoBanHocTH KomrereHmmu [1K-2 B mpornecce pemreHus
3a/1a4 Ha IPAKTUYECKUX 3aHATHUIX.

[Ipennaraercs BapuaHT 3aJaHusl, HAIPUMED:

Pacuernble 3aganus no reme ""Juaekrposaus "
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1. Kakoe BemiecTBO M B KaKOM KOJIMYECTBE BBLACITUTCS Ha YrOJIHHOM aHOJE IMPHU 3JIEKTPOJIH3E
BozHOTO pactBopa NaxSO4 (pH = 7), eciu Ha KaToAe MPU 3TOM BBIACTHIOCH 3 T BelecTBa’?

2. PaccuunTaiiTe BBIXOJI ITO TOKY MeTaJlla MpH deKTposn3e BoaHoro pactBopa NiSOs (pH = 3), ecin
nociie npoxoxaeHus 96500 K macca sxene3noro katoja u3MeHunach Ha 14,68 r. AHOJ yroibHbIN.

3. Paccuwnraiite Bpemsi, HEOOXOAMMOE IS TTOTYYCHUSI HA YKEJIE3HOM U3/I€JIMH LIMHKOBOTO MOKPBITHS
Maccoil 65 T mpu NPOXOXKICHUU TOKa CHIon 4 A uepe3 pacTBOp Cyib(]ara IMHKA, €CIH BBIXOJ MO TOKY
uuHka pased 50% (pH = 3).

4. PaccuuTaiiTe BBIXOJ IO TOKY XJIOpa IIPH JIEKTPOJIM3€E BOJHOIO pacTBOpa XJIOpUJa HATPHUsl, €CIIU
Ha yToJIbHBIX 3JIEKTPOAaxX OJHOBPEMEHHO MOJYUYMIIM: Ha KaToJie — 2 T BelllecTBa, Ha aHoje — 1,42 1 xJopa
(pH =7).

5. Tlpu anexrposnuse Bogauoro pactBopa Ni(NOz)2 (pH = 6) Ha KaAMHEBOM KaToO/e BBIICIUIOCH
29,35 r MeTaia, BBIXOJ 110 TOKY KOoToporo 25%. Kak npu 3ToM n3MeHHUIach Macca KaIMUEBOT0 aHoja?

6. PaccunTaiiTe BBIXOJ IO TOKY T'a3000pa3HOTO BEIIECTBA, BBIACISAIONIEIOCS HA cepeOpsHOM aHoe
npu sekTpoiinze BogHoro pactBopa AgNOs (pH = 8), ecniu mpu nmpoxoxaenun 26,8 A-4 BBLICIUIIOCH
1120 mu aToro BeuecTna.

IIpumep nporpaMMHUpOBAHHOIO 3aJaHUS:
Bapuanr 1 Tema « ATOMHO-MOJIeKy/IsipHOe YueHue. Kiiaccol BemecTs»

1. JIns nonHOCTHIO IpoTekatoniet peakuu 1o cxeme K + Hzo = KH oTHOIIEHHE KONIMYECTB BTOPO-
IO peareHTa v IpOJyKTa COCTABJISICT:
| 1:1 | 1:2 | 2:1 | 3:1 |
2. Yucno MoJiel aToMOB KUCJIOpoJia B 5.6 J1 030Ha (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM U3 ClIeYyIOUIMX BEIEeCTB MAacCoBas A0JIs yriepoja HauOobas?
| C.HsClI l C2HsOH | C2HsNO> | C2HsSO3H |
4. Tlo 3apanubiM BetectBaM — ruapokcuay Ca(OH)2 u kucnornomy okcuny Cl2O7 — BeiBoauTCS
dhopmyna cpenHei cou:
| CaClO3 | CaClO, | CalClOs). |  CalClOs). |
5. B cxeme mpeBpaieHuii BemectBaMu X1, X2, X3 apnstores Na + H2O — X1+ Hz2 SO — Xo +
BaCl, — X3
Na20, Naz SOg, Na202, NaOH, Na20, Naz SOg, NaOH, Naz SOg,
NaOH BaSO4 Ba S04 Ba S04

Bapuant 1 TeMma «IKBUBAJIEHT)

1. Kakomy U3 NepeynCIeHHbIX 3HAYEHU COOTBETCTBYET 3HAUCHUE MOJISIPHON MacChl SKBUBAJICH-
toB azoTa B coequaeHnu Ca(NO3z),?
| 14 | 7 | 35 y 2.8 |
2. Onpenenute BEIUYHHY MOJIIPHOIN Macchl SkBUBaieHTBO coiu ZN(NO3)2 B peakiuu
Zn(NOz)2 + 2NaOH— Zn(OH),+2Na NOs (M(Zn(NO3)2)=189 r/mous)
\ 63 \ 189 \ 47.25 \ 94.5 \
3. Onpenenure 00beM (J1, H.Y.) CEpOBOAOPO/Ia, HEOOXOIUMBIH JIJIsl TTIOJTHOTO OCAKICHUSI COOTBET-
CTBYIONIETO Cyabduaa, cogepxkaiiero v5(CO2) = 0.76 Mob:
| 17.02 | 8.51 | 4.26 | 21.28 |
4. Ilpu oxkuciennu 2.0 T OKCHAA IBYXBaJECHTHOTO MeTaia oopazoBayiock 2.8 T okcuaa. Onpene-
JIUTE 3HAUYCHHUE MOJISIPHOM MacChl 5KBUBAJICHTOB METAaJLjIa.
| 40 \ 60 \ 20 \ 10 \
5. KakoMy u3 nepedncieHHbIX 3Ha4eHUI cooTBeTCTBYET M5(CO2) B peakuuu
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CO2+2Mg — C + 2MgO ? (M(CO2)=44 r/moib)

44 | 22 | 11 | 12 |

OrneHuBaeTcsi aKTUBHOCTHh pabOTHI CTY/IEHTAa HA MPAKTHUECKUX 3aHATHSX, INyOMHA OTBETOB CTY-
JEHTA «y JOCKW» IIPU YCTHBIX OIPOCax B IIPOLECCE BBINOIHEHUS 3aJaHUNA K KAKIOMY IIPAKTHYECKOMY
3aHATHIO.

CriocoOHOCTh Ha3bIBaTh MPU YCTHOM OTBETE€ OCHOBHBIE 3aKOHBI, IPUBOAUTH MIPOCTEHUIINE 3aKOHO-
MEpPHOCTHU U3y4aeMbIX SIBJICHUH COOTBETCTBYET IIOPOTOBOMY YPOBHIO C(POPMHUPOBAHHOCTH KOMITETCHIIUU
Ha JaHHOM 3Tane ee (opMHUpPOBaHUS, B JONOJHEHHE K MOPOrOBOMY CAaMOCTOSITENIHO pEIIaTh 3a1ady —
COOTBETCTBYET IPOJIBUHYTOMY YPOBHIO; B JIOTOJHEHUH K MPOJBUHYTOMY CTYAEHT CIOCOOCH apryMeH-
TUPOBATb U3MCHEHUS IIPU BHECEHUU JONIOTHUTENBHBIX YCIOBUH — COOTBETCTBYET 3TAJIOHHOMY YPOBHIO.

CdopMUpOBaHHOCTH YPOBHSI KOMIETEHIIMI HE HUXKE MMOPOTOBOTO SBISIETCS OCHOBAaHUEM IS J10-
MycKa 00y4aromerocsi K MpoMeKyTOUYHOM aTTECTaIlu 10 TAaHHOW AUCITUIUIMHE.

DopMoii TPOMEKYTOUHOM aTTeCTAUH 10 JAHHON JUCIHUILIMHE SBIISETCS dK3aMEeH, OLICHUBAEMBbIi
o nipussiTol B HUY «MBW» verbipexOaibHON cucteMe: "oTaudHo", "xopomo", "yI0BIeTBOPUTEIb-
HO", "HEYIOBJIETBOPUTEIILHO" .

OK3aMeH N0 AUCLUILUIMHE « XUMHUs» IPOBOAUTCS B YCTHOM hopme.

Kpurepun onienuBanus (B COOTBETCTBUH ¢ HHCTPYKTUBHBIM mucbMoM HUY M3U ot 14 mast 2012
roga Ne U-23):

OLEeHKH «OTIMYHO» 3aCIy’KUBAET CTYIEHT, OOHAPYXUBLINI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
ri1y0oKOe 3HaHHE MAaTepUaJIOB W3YYEHHON TUCIMIUIMHBI, YMEHHE CBOOOHO BBIMOIHATh 3a/1aHUs, Ipeay-
CMOTPEHHBIE IIPOIPAMMOMN, YCBOMBIINI OCHOBHYIO Y 3HAKOMBIN C JIOIOJIHUTEIBHOMN JINTEPATypOM, PEKO-
MEH/I0BaHHOH paboueil mporpaMMoil AUCHUIIMHBL; MPOSBUBIINM TBOPUECKHE CIOCOOHOCTH B MOHHMa-
HUU, U3JI0’)KEHUU U HCIIOJIb30BAHUN MaTE€pPHAIOB U3YYEHHOMN JUCIMILIUHBI, O€3ypEeYHO OTBETUBIIEMY HE
TOJIKO Ha BONPOCHI OMJIETa, HO U HA JOMOJHUTEIbHBIE BOIPOCHI B paMKaxX pabodel mporpaMmbl TUCIIHU-
IIJIMHBI, IPABWJIBHO BBINOJHUBIIEMY IPAKTUYECKHE 3aJaHUE

O1eHKHN «XOPOIIOY» 3acilyKUBAaeT CTYAEHT, OOHAPYXHUBILUHM MOJHOE 3HAHUE MaTepHuajia U3ydeH-
HOM JUCUUIIIMHBI, YCIECIIHO BBINOJHSAIOMIMM IIPETYyCMOTPEHHBIE 3a/I1aHMs], YCBOUBIIMM OCHOBHYIO JIMTE-
parypy, peKOMEHJOBaHHYIO0 paboueil mporpamMMol JUCHMILIMHBI, IMOKa3aBLIEMY CHCTEMaTHYecKHil Xa-
pakTep 3HaHUN MO NUCUUIUIMHE, OTBETHUBILIEMY Ha BCE BOMPOCHI OMiIeTa, MPABHJIBHO BBIMOJIHHUBILIEMY
MPAKTUYECKHE 3aJJaHNe, HO JIOMYCTUBLIEMY ITPH 3TOM HENPUHIMITHAIBHBIE OLITHOKH.

OneHKH «yJTOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYJEHT, OOHApYKUBLINI 3HaHUWE MaTepuaia u3y-
YEHHOW IUCIMIUIMHBI B 00beMe, HEOOXOIUMOM Ui JaibHelme ydeObl U mpeacrosieil paboThl 1o
npodeccuu, CIpaBIsSIONIUMNACS ¢ BBHIIOJHEHUEM 3aJJaHHM, 3HAKOMbI C OCHOBHOM JIMTEpaTypol, peKOMEH-
JI0BaHHOU paboueil mporpaMMoi JUCHUIUIMHBL, TOMYCTUBLIMM IOTPEITHOCTh B OTBETE HA TEOPETHYECKUE
BOIIPOCHI W/WJIM MPU BBIMOJIHEHUN MPAKTHUYECKUX 3aJaHHi, HO 00Jaaromuii HeoOXOIMMBIMU 3HAHUSMHU
JUIL MX YCTpaHEHHUs MO PYKOBOJCTBOM IPENoAaBatTeis, MO0 HEMPaBUIbHO BBHITOJHHUBILEMY MpaKTHUE-
CKOE€ 33JIaHHE, HO MO YKa3aHUIO NPENOAABATENsl BBIIOJHUBIINM JIPyrue MPakTUYECKHUE 3aJaHus U3 TOTO
e pas3zelia JUCLUIIIIUHBL

OneHka «HEeyJOBIIETBOPUTEIHHOY BBICTABIIAETCS CTYAEHTY, OOHapYKUBILIEMY Cepbe3HbIE Mpole-
JIbl B 3HAHUSX OCHOBHOI'O MaTepHajia U3y4eHHOM TUCIMITIMHBI, JOMYCTUBIIEMY PUHIMITHAIBHbIE O O-
KM B BBINIOJTHEHUH 33JaHH, HE OTBETUBLIEMY Ha BCE BOINPOCHI OHJIETa U JOMOJHUTEIbHBIE BOIIPOCHl U
HENPABWJIBHO BBIIIOJIHUBLIEMY IPAKTHUYECKOE 3aJaHHE (HENPABUIBHOE BBINOJIHEHHME TOJBKO MpaKTHYe-
CKOTO 3a/laHusl HE SBIAETCS OJNHO3HAYHOW NPUYMHON IJISl BBICTABJIICHHS OLICHKH «HEYIOBJICTBOPUTEIID-
HO»). Kak mpaBuio, onieHKa «HEYJOBJIETBOPUTENBHO CTABUTCS CTYJEHTaM, KOTOpbIE HE MOTYT IPOAOJI-
KHUTb 00yueHHe 10 00pa30BaTENbHOI NMporpamMme 0€3 JAONOIHUTENbHBIX 3aHATHH MO COOTBETCTBYIOIIEH
TUCUUIUIMHBL ((OPMHUPOBAHUS M PA3BUTHS KOMIICTCHLUH, 3aKPEIUIEHHBIX 32 JaHHON IUCIMILIMHOMN).
OneHka «HEyJOBIETBOPUTEIBHO» BBICTABIISIETCS TAKXKE, €CIIM CTYICHT: IIOCIIEC Hadalla dK3aMeHa OTKa3all-
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CiA €ro caaBaTb WJIM HapPyHIWJI IIpaBuJia CAa4Md 3K3aMEHa (CHI/ICBIBaJ'I, o ACKa3bIBaJI, 00MaHOM IIBITANICS

MOJYYUTh 00JIee BBICOKYIO OIICHKY H T.JI.

B 3a4eTHYI0 KHWKKY CTYAEHTa U NPUIOXKEHWE K ANNJOMY BbIHOCUTCH OLEHKa dK3aMeHa
no_aucumninHe 3a 2 ceMecTp.

6.3 TunoBble KOHTPOSbHbIE 3afaHUA UNU UHble MaTepuarnbl, HeobxoaumMblie AN
OLUEeHKUW 3HaHWW, YMEHUN, HaBbIKOB WU (MNK) oOnNbiTa [AEATENIbHOCTHU,
Xapakrtepusyrwmx atanbl POpMUPOBaHMA KOMMNETEHUUMA B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

Bonpocsl o popMHUpOBaHUIO M Pa3BUTHIO TEOPETHUYECKUX 3HAHHIMA, TIPETYCMOTPEHHBIX KOMIIe-
TEHIMSIMHU, 3aKPETJICHHBIMHU 32 AUCLHUILIMHON (MTPUMEPHbIE BOIIPOCHI 110 JIKLIMOHHOMY MaTepuaiy Juc-
IUIUTHHBL JUTsS PyOeKHOTO KOHTPOJIS, HAIIPUMED, 110 HUKEIIPUBEICHHBIM TEMaM):

PacTBOpBI 2J1EKTPOJIUTOB M HEIJIEKTPOJIUTOB
1.OcMmoTHueckoe JaBieHUEe pacTBopa, comuepxkaiiero 45 r rioko3sl (M= 180 r/Monb) B 11 BosbI
paBao 607950 I1a. Onpenenure TemepaTypy pacTBopa.
2. Paccuuraiite pH 0,1M pactBopoB azotHoit kuciotsl, 0,04 M ruapokcuga ammonusa u 0,05M
XJIOpUa aMMOHHS.
3.CocTtaBbTe MOJEKYISPHBIE U MOJIEKYJISIPHO-UOHHBIC YpAaBHEHUS PEaKUil MEXIy: a) HUTPATOM
Oapus u cynbharoMm HaTpus; 0)kapOOHATOM HATPHUS W CEPHOHN KUCIOTOW; B)CYJIb(HUIOM KaTus H
BOJIOH.
4. JIuccounanusi BOAbI, BEIBOJ KOHCTAHTHI HOHHOTO MPOU3BEACHUS BOJIbI, IOHATHS BOJAOPOJIHOTO U
TUIPOKCUIIBHOTO TIOKa3aTelNeH.
5. Cmemanu pasHble 00bembl 0,02 M pactBopa xnopuja kainsius u 0,02 M pactBopa cynbdara
xanus. Bemager mu ocanok cyibgara kansuusa? (IIPcasos) = 6-107°)

OKHC/IMTEILHO-BOCCTAHOBUTEIbHbBIE PEeaKIIHH
1. Onpenenure crenens okucierus cepbl B coeaunerann H2S0s, (NHa )2S, Liz2 SOs.
2. Kakoii mporecc 1 mo4eMy BBIPAKAETCs CXEMOIA: Fe*? —» Fe*3?
3. K kakomy tunmy OBP ortHocutcs peakims: (NH4)2Cr207—N2 +Cr203 +H20. Tloxbepute
K03()(UIMEHTHI B ypaBHEHUH PEAKIHH, YKQKUTE OKHCIUTENb M BOCCTAHOBHUTEIb
4. Kakue cBotictea MoryT mposiiats CI*7 m CI*™ ? Otser o6ocnyiite.
5. [onOepute K03(PUIMEHTH B YpaBHEHHH PEaKIIMd METOAOM DJIEKTPOHHOTO OajlaHca, YKaKUTe
OKHCJTUTEITb U BOCCTAHOBUTEITH:

MnSO4 + KIOs + KOH—> MnOz2 + 12+K2S04 + H20

l'anbBaHU4YeCKUil JJIeMEHT
1. CocraBpTe cxeMy pabOTBI CepeOpPSHO-BOAOPOJTHOTO TAIBBAHUYECKOTO AJIEMEHTa (YCIOBHSI
CTaHJapTHHIE).
2. HanumuTe ypaBHEHUE peakluu, MPOTEKalolleld Ha aHojAe B paboTarolleM TajbBaHUYECKOM
sNeMeHTe, TokooOpasylomas peakius koroporo Zn + Ni?* = Zn?* + Ni.
3. Paccuuraiite crangaptayto 3J1C cepeOpssHO-HUKEIEBOro ralbBAHUYECKOTO DJIEMEHTA.
4. Kak mmenurcs D/IC cepeOpssHO-CBUHIIOBOTO TaJIbBAHUYECKOTO AJIEMEHTA 10 CPaBHEHUIO CO
CTaHJapTHBIM 3HAYEHHUEM, €CJIM aKTUBHOCTH MOTEHIMAJIONPEACIAIONINX HOHOB B pe3yjbTaTe pa-
00ThI m3MeHmnack B 10 paz?
5. Paccunraiite 3/]C rampBaHUYECKOTO 3JEMEHTA, €CIM M3MEeHeHue sHeprun [ 'md6ca Tokoobpa-
3yrolei peakuuu paBHo -227,7 kJ/Mounb, N = 2.

16



Pabouas npocpamma oucyunaunvt b1.5.7 «Xumusy T

C %‘ﬁ’}%ﬁ‘%
M3n_
Bonpocs! 1o 3aKkpenyieHnIo TEOPEeTUIECKUX 3HaHUHN, YMEHUI U MPAKTUYECKUX HABBIKOB, MPEAY-
CMOTPEHHBIX KOMIIETEHIIUEH (BOIIPOCHI K 9K3aMEHY)
[lepBslii 1 BTOPOI BOIIPOCH B SK3aMEHAIIMOHHOM OMJIETe CTYJEHTa — BOMPOCHI MO JIEKIIMOHHOM
Matepuany. Tperuit Bompoc — 3a7aua Ha TeMy, OMH3KYI0 K pa30upaeMbIM Ha TIPAKTUYCCKUX 3aHSATHUSX.

Bonpocsl k 3k3aMeHy 110 Kypcey « XUMHUSI»:
1. IlonsTHe 0 XUMUYEeCKOM 3KBUBaieHTe OmnpesereHne SKBUBAICHTOB BEIIECTB B HOHOOOMeHHBIX U OB
peakuusax (Ha mpumepax). Pacyer MoJIspHOM Macchl 5KBUBAJIEHTOB IPOCTBIX M CIOXHBIX BEILECTB, K-
BHUBAJICHTHBIX 00BEMOB I'a30B (Ha MpUMepax). 3aKOH SKBUBAJICHTOB.
2. Pa3Butue mpencraBieHuil o ctpoeHuHn atoma. COBpPEMEHHBIE IMPEICTaBJICHUS O CTPOSCHUHM aTroma
(KBaHTOBO-MEXaHMYECKas MOJEINb): MoHATHE opOuTanu. [IpuHIMN HeolpenereHHOCTH, TBOWCTBEHHAS
IIPUPOJIa SJIEKTPOHA.
3. KBantoBble uncna kak pe3ynbTar pemieHus ypaBHenus lllpeaunrepa (riaBHoe, opOUTalIbHOE, Mar-
HUTHOE,) CIIMHOBOE, UX (PU3NYECKHIl CMBICH (Ha TpUMepax)
4. DnexTpoHHbIE (HOPMYIBI aTOMOB. [IpUHIMIBI U TOPSIIOK 3aIOJHEHUS] aTOMHBIX OpOUTaNeil MHOTO3JIEK-
TPOHHBIX aTOMOB (IPUHUUI MUHUMYMa sHeprud, npuHuun [laymnu, npasuno I'ynna, npasuno Kieukos-
ckoro) (Ha mpumepax) I[lonarue o popMUpyrOIIEM IEKTPOHE.
5. [lepuonnueckas cucrema snementoB Jl. U.MenneneeBa. OCHOBHBIE CBOMCTBAa aTOMOB (pajinyC, SHEPTHUs
WOHM3AIUU, CPOJACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTb, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA) U 3aKOHOMEPHOCTH UX U3MEHEHMs B rpynnax u nepuojaax. llepuoauueckuii 3akoH.
6. IToHsiTHE O BAJICHTHBIX 3JIEKTPOHAX M BajeHTHOCTH. OmpeesieHne BaJICHTHOCTH aTOMOB S-, p-, d-, f-
3JIEMEHTOB B BO30YXKIEHHOM M HEBO30YXJIEHHOM COCTOSHUU (Ha mpumepax) BanentHocTs 31memeHToB |
IIEpUoa.
7. Xumudeckas cBsizb. OOpa3oBaHNE XUMUYECKOM CBSI3U MO METOAY BAJICHTHBIX CBs3ed (Ha MpUMEpPe MO-
aexyn tuna Clo, Liz, H2S, nonos NH4* HsO"): cBoiicTBa KOBAICHTHOI CBSI3H: ‘HANpPaBJIEHHOCTb, HACHI-
IIEHHOCTb, MOJISIPHOCTb.
8. OCHOBHBIE XapaKTEPUCTUKA XMMUYECKON CBSI3M (IJIMHA, SHEPIHs, BaJIEHTHBIN yron). CBoiicTBa MOHHOM
CBSI3M, CBOWCTBA KOBAJICHTHOW CBs3U. Buapl xumudeckoit cBsa3u Ha npumepe mojekyr: NaCl, O NHs,
KHCO:s.
9. KoBasieHTHas XMMHYeCKasi CBsI3b, MEXAaHU3MbI €€ 00pa30BaHUs W CBOWCTBA (HACKHIIIAEMOCTb, HAIIPaB-
JICHHOCTb, KPAaTHOCTb, MOJIAPHOCTH). BuIbl KOBajieHTHOH cBA3M (TOJsApHas, HEmoyspHasi, JOHOPHO-
akuenTopHasi) (Ha mpuMepax).
10. NonHas cBsI3b, €€ 0COOCHHOCTH, MEeXaHU3M oOpa3oBaHus. CBOMCTBA BELIECTB C MOHHOM CBA3bI0. Me-
TaJJIMYEecKasi CBSA3b U 00II1e CBOWCTBA METAJLIOB.
11. MexxmonekynsipHoe B3aumoeirictsue. Cunbl Ban-nep-Baan (opueHTanMoHHOe, WHAYKIIMOHHOE, JHC-
MIEpPCUOHHOE B3auMozelcTBre). BogoponHas cBs3b, BIMsSHUE €€ Ha CBOMCTBA BEILIECTB.
12. KommiekcHble COeIMHEHHUs: CTpoeHue, kiaccupukanusa. CTyneHyaras AMCCOLMAIMS KOMIUIEKCHBIX
COoelMHEeHNI. MaTreMaTn4ecKkoe BBIPAKEHNE KOHCTAHTBI HECTOMKOCTH KOMILJIEKCHOTO HOHA. BHIbI CBsA3H B
KOMIUIEKCHBIX COeTUHEHUsX. MexaHu3M o0pa3oBaHus CBs3el BO BHYTpeHHeW cepe (Ha mpumepax) 1o
METO/Ty BaJICHTHBIX CBSI3EH.
13. Tubpuanzaiust aTOMHBIX opOuTaneld mpu 0Opa3oBaHMM XMMHYECKOM CBS3M. THIBI TMOpHIU3AIMU.
[TpocTpaHcTBeHHAs CTPYKTYpa U MOJISAPHOCTH MoJieky (ma mpumepax BeFz, BCl3,CHa, NH3, u kommiekc-
H1X HoHOB [CU(NH3)4]?*.[Zn(NH3)4]?").
14.TTousTue o ¢dazax. Pazosbie paBHOBecus. [IpaBuio ¢a3. Onucanue Gpa3oBoil 1uarpaMmbl COCTOSHUS BO-
JTBL.
15.Tlpeamer TepMoMHAMUKK. TepMOAMHAMUYECKUE CUCTEMBI, NX Kinaccudukanus. [Ipoueccer. [Tonstre o
GYHKIHSIX COCTOsIHUS cucTeMbl Terutora U pabota. BHyTpeHHsist sHeprust v sHTanbnus. [1epBblil 3akoH Tep-
MOJIMHAMMKH.
16. TeroBoii a3dext peakimii. TepmoxuMudeckue ypaBHeHHs. 3aKOH [ ecca B TEPMOXMMHYECKUX pacdeTax
(Ha mpuMepax).
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17. Dutponus kak ¢yHkiusa cocrossaus cuctemsl |l u 1l 3akonbr Tepmonunamuku. CriocoObl onpenerne-
HUS U3MEHEHUS DPHTPOIIMH B XOJI€ XUMUYIECKUX peakiuil. I3MeHeHrne SHTpOnUH npu (Ha30BbIX IMEePexo/ax.
18.Onpenenenne  HampaBieHHs W [pelena  CaMOMNPOM3BOJIBHOTO  TMPOTEKAHUS  PEaKIIH.
DOHTaNBNUIHBIA W SHTponuiHbIM (akTtopel. CBoOomHas sHeprusi 'm60ca. Temmeparypa paBHOBECHSI.
Cas3b sHeprun [ m60ca ¢ KOHCTaHTOM PAaBHOBECHSI.

19. TonsiTHE O CKOPOCTH U MEXAHW3MAaX XMMHUYECKON peakIMy. 3aKOH JEHCTBHUS Macc JJIsi TOMO- M TeTepo-
TeHHBIX peaklui (Ha mpumepax). 3aBUCUMOCTh CKOPOCTH PEaKLUK OT KOHILIEHTpAIUil BEIIECTB, JaBJICHUS
1 00beMa CHUCTEMBI, IJIOLIAAHN IIOBEPXHOCTH pasaena ¢as

20. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiuu oT TeMriepaTrypsl. [IpaBmio Bant-I'odda. Dneprus ak-
TUBaLMU. YpaBHEHUE AppeHuyca. DHEPreTUUECKUE AUarpaMMbl X0J1a 9K30- U 3HJIOTEPMHUUECKON peak-
LUU.

21 Karamu3: Buabl, MexaHU3Mbl. OCOOCHHOCTH KaTATUTHYECKUX MPOIECCOB. DHEPIeTUUSCKUE TUarpam-
MbI KaTaIUTHYECKON U HEKATaIUTHYECKON PeaKuu.

22. XuMHU4ecKoe paBHOBECHE, ero Mpu3Haku. KoHcTaHTa paBHOBECHS [UII TOMO- U T€TEPOTEHHBIX peaKInuit
(Ha mpumepax). 3aBUCUMOCTh KOHCTaHTBI PABHOBECHSI OT TEMIIEPATYPHI.

23. Bimsinue n3MeHeHHs KOHIEHTPAIMK BEIECTB, TEMIEPaTyphl, JaBIeHUS U 00beMa CUCTEMBI, KaTallH-
3aTOPOB HA XUMUYECKOE paBHOBECHE U KOHCTaHTY paBHOBecHs. [Ipuniun Jle-IllaTenbe (Ha mpumepax).
24. Tlonsitre o pactBopax Knaccudukamms pactBopoB JXKunkue pacTBopbl. MeXMOIEKYIIpPHOE B3aUMO-
netictBue nipu pacrBopernu nonuoro (NaCl) u ciadononspuaoro (CH3COOH) BeriectBa. ConbBaranus U
ruapaTanys WoHOB. TepMonmHaMUYecKne MPUYMHBI  00pa30oBaHUsl PacTBOPOB. TersioBbie A GEKTs mpu
PacTBOPEHHUU.

25. CriocoObl BeIpaKE€HHsI KOHIIEHTPAIIMK PAaCTBOPOB (MaccoBasi JOJsI, MOJISIPHAS JOJISA, TUTP, MOJISIpHAs
KOHIIEHTpAIHsl, HOpMalbHAast KOHIICHTPAIIHS).

26. JlucniepcHble cucteMsl. JlucnepcHocts. Kimaccudukarus qUCIiepCHBIX CUCTEM I10 arperaTHOMY COCTOSI-
HUIO IUCIIEpCHOM (a3bl U JUCTIEPCHOHHOMN cpeabl (¢ mpumepamu). [lomydeHne u cBocTBa TUCTIEPCHBIX CH-
creM. PacTBopbl, ux kinaccudukanus. HacpleHHble, HEHACBIIIIEHHbIE, IEPECHIIEHHbIE PACTBOPHI.

27. UneanpHblil pacTBop. KomnuratuBHbeie cBOMCTBA pacTBOpoB. [loHMKEeHNE NaBiIeHHs Mapa pacTBOPU-
TEJsl HaJl pacTBOPOM, MOBBILICHUE TEMIIEPATYPbl KUIEHUsI U IMOHM)KEHHE TEMIEpaTyphl 3aMep3aHus pac-
TBOpa (3akoH Payns), ocMoTHUYeCKOe TaBIeHHE.

28. CBoiicTBa MCTUHHBIX pacTBOPOB. CIIOCOOBI BBIPAKEHHSI KOHIIEHTPAIIMM: MAccoBasi JI0JIsl, MOJISIpHAs,
MOJISIpHAsI 5KBUBAJICHTA, TUTP, MOJISUIbHAS, MOJIBHAS J10JIsI, B3AUMOCBSI3b MEK/y KOHIIEHTPALUSIMHU

29. PacTBOpBI JIEKTPOIUTOB. MeXaHU3MBI JICKTPOTUTHUSCKON JUCCOIMAITIH BEIIECTB C MOHHON U KOBa-
JIEHTHOM NOJIIPHOM cBs3bt0. CTymeH4aTast A1MCCOLUaLUs.

30. PacTBOpHbI crmadbIx 31ekTpoauToB. CrerneHb aucconuanui. KoHcranTa auccornuanuy. 3aKoH pa30as-
nenust OcTBaibaa.

31. PacTBOPHI CHITBHBIX AJIEKTPOJIMTOB, TUIIBI B3aUMOACHWCTBUI B ATUX pacTBOpax Ha MpUMeEpEe pacTBoOpe-
Hust NaCl. AxruBHocTh MOHOB. MoHHas cuia pactBopa. [IpaBuio MOHHOM CHIIBL. Y CIIOBUSI MIPOTEKAHUS
peaxiuii oOMeHa B pacTBOpPax 3JIEKTPOIUTOB.

32. KucioTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOUKU 3PEHUS TEOPUU DIEKTPOIUTHUECKON THCCOLMAINH.
HNonnoe npousseneHue Boabpl. BomopoaHblid ¥ THAPOKCUIIBHBIN OKa3aTenu. MHAMKaTophl.

33. PacTBOpBI MalopacTBOPUMBIX AJIEKTPOIUTOB. [IOHSATHE O HACHIIICHHBIX, HEHACBIIICHHBIX U TMEPECHI-
IIeHHbIX pacTBopax. PactBopumocts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS OCAJKOB
MaJIOpaCTBOPUMBIX 3JIEKTPOJIUTOB.

34. Tunponu3 coneit. Buasl ruapornisa: mo KaTuoHy, 10 aHHOHY, 110 KaTHOHY M aHUOHY OJTHOBPEMEHHO (Ha
npumepax). KonumuecTBeHHass XapakTepuCTUKa THAPOJIM3A: KOHCTAHTA M CTENEeHb T'uiapoiu3a. PakTopsl,
BIMsIIOIIKE Ha ruapoin3. CrocoObl cMellleHsl paBHOBeCHUS Tpoliecca ruaponu3a. pH B pactBopax ruj-
POIU3YIOLIUXCS CONEN.

35. OxucnuTeNnsHO-BOCCTaHOBUTENBHBIE TIporiecchl [ToHsTHE 00 OKMCIHUTENe, BOCCTAHOBUTEINE, OKHCICHUH,
BOCCTAaHOBJICHUU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILECTB, MX 0OOCHOBAaHUE C TOUKH 3pe-
HUA cTpoeHus aToMa (Ha mpumepax). Tumsl OBP (c mpumepamu). MeTo 31eKTpoHHOTO Oaanca (Ha mpu-
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36. O01He 3aKOHOMEPHOCTH AJIEKTPOXUMHUECKUX MPOLECCOB. BOZHMKHOBEHUE 3IEKTPOAHOrO MOTEHIIMA-
na. [IIkana cTaHIapTHBIX 3JIEKTPOAHBIX IOTEHIUAIOB. THUIIBI 3J1EKTPOIOB.

37. T'a30BBIC 7EKTPOABI (BOJOPOIHBIN, KUCIOPOIAHBIN), KX CTPOSHUE. Y paBHEHUS MPOIIECCOB, MPOTEKAIO-
LIMX Ha BOJOPOJHOM M KUCIOPOJAHOM 3JIEKTPOJax Npu pa3Hbix 3HaueHusx pH. M3menenue pH cpensl npu
paboTe ra3oBbIX MEKTPOAOB. YpaBHeHHe HepHCTa U1 Ta30BBIX AIIEKTPOIOB.

38. 'anmpBanmveckue AeMeHThl: yeinoBus padotel. DJIC u Hanpspkenue. CriocoOwr pacuera D/C. Ycerpoii-
CTBO TaJIbBAaHUYECKOTO 3ieMeHTa Jlanmansg-SAkobu, cxema ero paboThl, JIEKTPOAHBIE MPOLECCHI, TOKOOO-
pasyroniasi peakiuus.

39. KoHILIeHTpallMOHHbIE TalbBaHUYECKUE SJIEMEHTHI: YCIOBUSL PAaOOThI, CXEMa, YPaBHEHHS SJICKTPOHBIX
nporieccoB. 3JIC (Ha KOHKPETHOM IpUMEpE).

40. 3aBUCHMOCTD DJIEKTPOAHBIX MOTEHIUAIOB METAIIMUYECKUX U Ta30BBIX MJIEKTPOIOB OT (pakTOpOB cpe-
nbl. YpaBHenue Hepucta. MI3MeHeHHe akTHUBHOCTEH MOHOB B aHOJHOM M KaToAHOM 30Hax mpu padore ['D
(Ha mpumepe).

41. IpunHnun paboThl TOIUTUBHBIX AJIEMEHTOB Ha MMPUMEpPE BOJOPOAHO-KUCIOpOaHOTO TD.

42. Tonspu3zanms 2nektponoB. Ee Bumpl n Mexanu3mel. [lonsprusaioHHble KpUBBIE IPU padOTe TalbBaHH-
YECKUX AJIEMEHTOB, KOPPO3UH, SJIEKTPOIN3€e. 3HAUCHUE MOSPU3ALUN B SJEKTPOXUMUUECKUX CUCTEMAX

43. DnekTponu3 coyell (Ha mpuMepe 3JSKTPOJIH3a PacTBOpPa COJIM C PACTBOPHUMBIM aHOAOM). Cxema 3JieK-
Tposnza. [locnenoBaTenbHOCTh ANEKTPOAHBIX POLECCOB.

44. KonnuecTBEHHbIE 3aKOHOMEPHOCTH 3JIEKTpoJin3a(3akoHbl Papajes, BbIXOJ M0 TOKY). Ilomspusanus
IIPH JIEKTPoJIu3e (Ha mpruMepe 3JEKTPOIN3a BOJHOIO pacTBopa Cyiab(haTa Kallus Ha HUKEIEBbIX JIEKTPO-
nax).

45. IlpumMeHeHne 3JeKTPOoSu3a: MOIyYeHHEe YHCTHIX BEIIECTB pa@UHUPOBAHUEM METAJUIOB, 3JEKTPOMeE-
TaJUIyprusi, raJlbBaHOIUIACTHKA, TaJIbBAHOCTETUS, 3JIEKTPONOJUPOBaHUE, pa3MepHas o0paboTka MeTan-
JIOB, aHOJIHOE OKCHJIMPOBAHUE.

46. Koppo3usi MeTaioB, ee BUBI. Y CJIOBHS MTPOTEKAHUS IEKTPOXUMHUYECKON KOppo3un. CXeMbl MHKPO-
rajJbBaHUYECKUX KOPPO3HOHHBIX 3JEMEHTOB, YPaBHEHMS aHOAHBIX M KaTOJHBIX IPOLIECCOB(HA MPUMEpE).
Bonopoanas u kucnopoaHast 1enosipu3anus, yCiIoBUs €€ YCUICHHUS.

47. MetaMueckue U HEMETaNTNYECKUe MOKPBITHS KaK METOJ 3alIUThl OT KOppo3uH. CXeMbl KOppo3H-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIHUX MPU HAPYIIEHUH METAININYECKUX MMOKPBHITUH (Ha mpuMepax).

48. CylHOCTh 3JIEKTPOXMMUYECKUX METO/0B 3alUThl OT KOPPO3UH (aHO/AHAs, KaTOJHasl, MPOTEKTOpHas
3aluTa). Y paBHEHUS MPOLECCOB, MPOTEKAOUINX Ha aHOJHBIX U KaTOJHBIX yYacTKaX IPH JIEKTPOXUMHUYE-
ckou 3amure. [laccuBHOCTH MeTAIIIOB. JlerupoBaHue.

49. MeTo/IBI 3aIIUThl OT KOPPO3HH, CBSI3aHHBIE ¢ 00pabOTKOW KOPPO3NOHHOH cpeibl. MHTHOUTOPBI KOPPO-
3UH, MEXaHU3MBbI UX JEHCTBHSL.

50. TorMBHBIC 3JIEMEHTHI, WX BUJBL. KuciopomHo-Bogopoanbii TD: cTpoeHue, ypaBHEHUS TPOIIECCOB,
JIOCTOMHCTBA ¥ HEJOCTATKH.

51. AKKYMYJIATOpBI: BUJIbI, yCTPOWCTBO, MPUHIIUII pabOThI, ypaBHEHUS MPOLIECCOB MPH 3apsale U pa3ps-
Ke, JIOCTOMHCTBA U HEJIOCTATKU (Ha MpUMepe KUCIOTHBIX U LIEJIOYHBIX aKKYMYJISTOPOB).

52. XuMudeckre UCTOYHUKH TOKa. MapraHIieBO-IIMHKOBEIH ITEPBUYHBIN 3JIEMEHT: YCTPOWCTBO, YPaBHEHUS
IIPOLIECCOB, TOCTOMHCTBA U HEJOCTATKH.

53. XeMOTpOHBI: CUETYNKH BPEMEHH, JEKTPOXUMUYECKHAE AUObL. [IprHIMT paboThl, 00IacTH PUMEHE-
HUS, TOCTOMHCTBA U HEOCTATKH.

54. BeicokoMorekynspHble coenuHenus. [loarmepsl u onuromepsl. [lomyuenne noauMepoB: peakiuu mo-
JUMEpPU3alUU U NOJUKOHAeHcauuu (Ha npumepax). Crpoenue noauMepoB. CTeneHb MOIMMEpPU3aLUU.
TepMomiacTH4HbBIE U TEPMOPEAKTUBHBIE MTOJIUMEPHI, UX OCOOCHHOCTH.

55. BoicokonnmacTu4HOe, BSI3KOTEKy4Yee M CTEKJI000pa3Hoe COCTOsHHME monumepoB. CBOMCTBAa U 06iacTu
IIPUMEHEHUSI OCHOBHBIX MOJMMEPOB HA MPUMEPE MOIUITUIICHA, TOJUITPOIIUIIEHA, TOJUCTUPOIIA, TOJIUBHU-
HWIXJIOpHA, GTOpoIuiacTa, (eHoriacra, AMBUHUIOBOTO U M30IIPEHOBOTO KayyyKOB, KallpOHOBOTO, aIle-
TaTHOTO BOJIOKHA, (heHOoI(pOopMaTbAETHAHBIX CMOJ.
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56. Xumudeckass HACHTH(PUKAIINS BEIIEeCTB. AHATMTHUSCKHU curHai. KauecTBeHHbIN aHAIN3.

3K3aMeHaHI/IOHHbIe 3aJauun

1. TIlpu B3aumozeiicTBuu 36 T TPEXBAJIEHTHOI'O METala C CEPHOM KUCIOTON BbIAEINUIOCH 44,8 11 BOO-
pona. Onpenenure metaiul. Paccunraiite MOJIIpHYIO Maccy SKBHUBaJIeHTa 00pa30BaBILEHCs COMH.

2. Turp pactBopa Na;SOs pasern 0,01 r/mi. Paccuutaiite MOJSPHYIO ¥ HOPMAaTbHYIO KOHIICHTPAILIUIO
3TOrO pacTBopa.

3. B 1 nutpe Bomsl pactBopmim28 r sxenesHoro kymnopoca (FeSOs -7H20). Paccumraiite MonsipHOCTB,
HOPMAJILHOCTh U MaCCOBYIO JIOJIIO TIOJTY4E€HHOTO pacTBOPA, €CIIU €ro IIOTHOCTH 1,2 T/MJL.

4. Kaxoit o6bem 0,1 H pacTBOpa cepHOW KHUCIOTHI MOXHO HpurotoButh u3 0,5 1 ee 40%-ro pactBopa
(mmotrocts 40%-r0 pactBopa 1,3 r/cm )?

5. Hanmmmure nonHyro 31IeKTpoHHYI0 (hopMyny aToma TexHerus. K kakoMy ceMelcTBY OH OTHOCHUTCS?
YKaXuTe ero BHEIIHUI AJIEKTPOHHBIN YPOBEHb, (HOPMHUPYIOLINI 3MIEKTPOH, 3HAYCHHS KBAHTOBBIX YHCET
111 POPMHPYIOIIETO IEKTPOHA, IIEPEUUCIUTE BCE €T0 BOZMOKHBIC BAJICHTHOCTH.

6. 3amummMre MOIHYIO SJEKTPOHHYIO (QOpMyITy aToMa 3JeMeHTa ¢ (OPMHUPYIOUIUM DIEKTPOHOM 4p
.YKakuTe BCe ero BO3MOKHbIE BaJICHTHOCTH M 3HAYCHHUSI KBAHTOBBIX YMCEN JJIs1 (POPMUPYIOIIETO IEKTPO-
Ha.

7. YKaxWTe YUCIIO HECTIAPEHHBIX AIEKTPOHOB B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHUHM aTOMa XJIOpa.

8. Tlonb3ysich TabmUIEH >IEKTPOOTPHUIIATEIBHOCTEH, OMpPENeUTe XapaKTep CBA3EH B MOJIEKYJE CEpHOM
KHUCJIOTBI U €€ HAaTPUEBOW COJIU.

9. Onpenenure TUH TMOpHIM3ALUM U M300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLUIMX MOJIEKYII:
BeCly, SiH4. [TonsipHbl 1 3TH MOJIEKYJIbI?

10. TIpomsBeneHHe pacTBOPUMOCTH Xjopuia cepedpa 1,78:10° Kaxoit o6bem Boapl moTpebyeTcs s
pacTBOPEHHSI OJTHOTO TPaMM 3TOTO BEIIECTBA.

11. VkakuTe HampapleHue poTekanus npouecca A = B + C mpu 200°C, ecmu AH®X.p. = -20 K J[5/MOTIb,
JS°x.p. =-100 [Ix/monb-K (mpuBeaute 2 criocoba perieHus).

12. Omnpenenute Temmeparypy paBHoBecust cucteMsl A + B = 2AB, ecnu crangapTHbIe SHTPONUHU Be-
mectB A, B u AB pasubl coorBerctBerHo 5 [Ix/mMons-K, 10 JIx/Monb-K u 50 JIx/mMons-K, a usmenenue
SHTAJIBINU B X0z€ 3T0i peakuuu paBHO 20 k/[x/Momb. [lpu kakux Temmnepatypax OTHOCHTENbHO Tp BO3-
MOYXHO CaMOIIPOHM3BOJIEHOE TEYEHUE ITOM PEaKIIH B TIPSMOM HaTIPaBICHHH?

13. Paccuwraiite, kak u3MeHHTCs cKopocTh peakimu 2NO) + Oxp) = 2NOyp (K= 0,2, y = 2), eciu: a) yBenu-
9UTh 00BEM CHCTEMBI B 2 pa3a; 0) yBennunTh KoHIeHTpauio NO B 2 pasa; B) yMEHBIIUTH TEMIIEPATYPY
Ha 30°?

14. Omnpenenute ckopocTh peakuuu A + 3B = 2C, nportekarolieil B ra30Boii (paze, B MOMEHT BpEMEHH, KO-
r7la KOHIEHTpauus Bemectsa A u3menunach Ha 0,1 Moib/J1, eciii HayajabHbIe KOHIIEHTPALMU BelecTB A
u B paBubI cootBercTBeHHO 0.5 1 1 Momnw/n. K = 0,2. Kak u3BMEHHUTCS CKOPOCTh PEaKIMK MPY YBEITUUECHUN
JIaBJICHUSI B CUCTEME B 2 paza?

15. Kyna cmectutces paBaoBecue cucremsl 2A(T) + B(r) = C(r) + 3(1) (JIH > 0) 1 kak 1prt 7TOM H3MEHHUTCS
KOHCTaHTa PaBHOBECHUS, €CJIM a) YBEJIMUUTH JaBJIEHUE B CUCTEME; 0) YMEHBIIUTh 00bEM CHCTEMBI; B) IO-
BBICHM, TEMIIEpaTypy: ') yBEIUUYUTh KOHIIEHTpAIHIO BellecTBa B, 1) BBecTn katanuzarop?

16. Paccuuraiite BenmmurHy KOHCTaHTHI paBHOBecHs it peakiu CHa(r) + 202(r) = CO2(r) + 2H20(r), ecnu
M3BECTHO, YTO HMCXOJHBIE KOHIEHTpPAIIMM METaHa W KUCJIOpOJa PaBHBI COOTBETCTBEHHO 6 MOIB/T U 8
MOJIB/JI, a K MOMEHTY HacCTYIUICHHsI paBHOBecHs IipopearupoBaiio 50% kuciopoaa.

17. CocraBbTe (hopMyiTy MUIIEIUIBI 30JI1 Opomuaa cepedpa, MoaydeHHOTO MprubaBIeHUEM H30BITKA Opo-
MUJIa KaJaust K pa30aBiIeHHOMY pacTBOpy HHUTpara cepebdpa. [IpuBenure GopmMyssl KoaryasHTOB 3TOTO 30-
TSl

18. Bwruucnute pH u pOH 0,05 M pacTtBopa CONSIHON KUCIOTHI U Kanus THApokcuaa. Kakoii nBer B JaH-
HOM pacTBope OyAyT UMETh a) METHJIOBBIA OpaHXeBbIN, 0) heHondTanenH, B) JakmMmyc?
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19. Bpruucaure creneHp aucconuanuu B rnporeHtax B 0,05 M pacTBope XJIOpPHOBATHUCTON KHCIIOTHI,
ecm K;=3-10%8.

20. Borauciure pH u pOH 0,01 M pactBopa ruzmpokcuaa amMonHus. Kakoii 1IBeT B JaHHOM pacTBope 0y-
IyT UMETh a) METUJIOBBINA OpPaHKEBBIN, 0) PeHondTaneuy, B) 1akmyc?

21. PaccumraiiTe KOHCTaHTYy ruapoiusa nmo nepoit crynenu mias NasPOs m Benmmumny pH B 0,01M
pacTBOpE 3TOU COJIH.

22. Kaxas conb: NasPOs, Na;COs, Na,SO3, NaNO2 ruapoiausyercs B O0JIbIIIEH CTENEHN U TOYeMy?

23. Hamummre peakiuio B3auMOJICHCTBHS IIepMaHTaHaTa Kajlus ¢ MEPEKHChI0 BOJOPOIa B KUCION Cpe-
ne. Beruucnure MoJIIpHYI0 Maccy 3KBUBAJICHTA OKUCIIMTENS U BOcCcTaHOBUTENSA. ByaeT nmu B3aumozei-
CTBOBATh nepekuch Bogopoaa ¢ KMnQOy B menounoii cpene?

24. Beruucnute I1Preon)2 mpu T=298 K, ecnum moTeHIMan *ele3HOW MIACTUHBI, MOTPY-
KeHHOU B HachiueHHBbIH pacTBopFe(OH)2 paBen (-0,595 B).Bbluncinre BeTUUUHY 3JICKTPOJI-
Horo norennuana kobansra B 0,01 M pactBope cynbdata kobansta (1) u xpoma B 0,001 M pactBope
cynbdara xpoma (111).

25. PaccuuTaiite D/[C kene3HO-IIMHKOBOTO TaJIbBAHUYECKOTO 3JIEMEHTA MPHU CTAHJAPTHBIX YCIOBUSAX U
MIPU U3MEHEHUH aKTUBHOCTEW MOTEHIIMATIONPEISISIONINX HOHOB B pe3ysibTaTe padoTsl anemenTa B 10 pas
[0 CPAaBHEHUIO CO CTaHJIAPTHHIM 3HaueHHueM. COCTaBbTE€ CXEMY TallbBAHUYECKOTO AJIEMEHTA, 3aIllUIINTEe
YpaBHEHHUSI SJIEKTPOTHBIX MTPOIIECCOB M TOKOOOPA3yIOIIEH PeaKIIHH.

26. CocraBbTe cxeMy pabOThI TUTUEBO-IIMHKOBOTO ['D, 3amuiimTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB
U TOKOOOpasyromien peakiuu, paccuntaite e DJC mpu craHIapTHBIX YCIOBUSX (IBYMs crioco0ammu).
[TpuBeaute rpaduk MONSPU3ALUOHHBIX KPUBBIX.

27. CoctaBbTe cxeMy pabOoTHI )KeJIe3HO-BOIOPOTHOTO TaTbBAHMUECKOTO JIEMEHTA, 3aIUIINTE YPAaBHEHUS
JIEKTPO/IHBIX MPOLIECCOB U TOKoOOpa3ytomiel peakiuu, paccunrtaiite 3JC (ycnoBus crannaptasle). Kak
Oyzaet u3MeHsAThCsl pH cpespl B aHOHOM M KaTOAHOM 30HAaX MPH ero padore?

28. Kakoil MeTamn MOXHO HCIOJB30BaTh B KaueCTBE aHOJHOTO IMOKPBITUS AJIS 3allUThl OT KOPPO3UU
cranpHOro m3aenus (pH = 11)? CocraBbTe 000CHOBaHHYIO PACUETOM CXEMY MUKPOTAIbBAHUUYECKOTO KOP-
PO3MOHHOIO 3JIEMEHTA, 3alUIINTE YPABHEHUS IPOLIECCOB.

29. O6ocHyHTEe BO3MOXHOCTh TIPOTEKAHUS KOPPO3UH CILIaBa cepedpa u Meu B KUcIon cpene (pH = 6) Ha
Bozayxe. CoctaBbTe cxemy MI'D, 3anumuTe ypaBHEHHs peakiuii, MPOTEKAIONUX HA aHOJHBIX U KaTOJ-
HBIX Y9aCTKaX.

30. PaccuuTaiite BpeMs, He0OXOauMOe UIsl TIOTYYSHHs Ha KEJIEe3HOM HW3JENHUU IIMHKOBOTO MOKPBITHUS
Maccoi 65 T npu NpoXoXKJIEeHUH TOKa cuiloil 4 A depe3 pacTBop cyib(dara IIMHKA, €CIM BBIXOJ MO TOKY
uHKa paBeH 50%. 3anummTe ypaBHEHHs MPOIECCOB, MPOTEKAIOIIUX HA KEJIE3HOM KaToje (M3JeNnu) U
IUHKOBOM anoje (PH=3).

6.4 MeTtoamnyeckme maTepuanbl, onpegenswowme npoueaypbl OLEHMBAHUA 3HAHUN,
YMEHUNA, HaBblkOB U (Mnu) onbiTa [OEATENbHOCTU, XapaKTepusyruwux ITanbl
¢hopmMupoBaHUA KOMNeTeHUUN

[Tponierypsl OllEHMBAaHUS 3HAHUM, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl (HOPMUPOBAHUS
KOMITETEHIINH, U3JI0KEHBI B METOIUYECKUX peKoMeHAanusax «CloBapbh-CPaBOYHUK OCHOBHBIX TMOHSATUI
U TEPMHUHOB MO XUMHUMN», «COOPHUK MHAMBUIYAIBHBIX 3alaHUH 10 Kypcy «Xumus» , «Pabodas terpaap
o XuMumny, «COOPHUK 3a7a4 U YIPa)KHEHUH 10 Kypcy «XUMUSD».

7. NepeyeHb OCHOBHOW M [ONOSIHUTENBLHON YY4eOHOM NUTepaTypbl, Heo6xoaMmMon Ans
OCBOEHMUA OUCLMUMIIUHDI
a) OCHOBHAsI JIUTeparypa
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1. EropoBa, O.A. Xumus. KoHcniekt nekuuid st CTyAeHTOB | Kypca WHXXEHEepHOro ¢akxylbTeTa
nanpasienuii UMb, UJ1b: yueGHoe mocobue / O.A. Eroposa, O.B. KoBansuykoBa. - M. : Poccuiickuit
YHHUBEPCUTET NpyXkObl Hapoaos, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnexTponHsIii pecypc]. -
URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

2. Jlyneiiko, T.I'. Benenue B o6myro xumuto: yueonuk / T.I'. Jlyneiiko; MunuctepcTBo odpazo-
BaHUA U Hayku Poccuiickoit @enepanun, OenepaibHoe TOCYyJapCTBEHHOE aBTOHOMHOE 00pa30oBaTesIbHOE
yUpeKJeHHE BbICIIEro MpodeccruoHanbHOro oopazoBanus «HOxHbIM denepanbHbI YHUBEpCUTETY, XU-
Mudeckuil ¢pakynbreT. - Poctos-u/]l : U3natenscrBo KOxHOTO henepanpHOro yauBepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121. AnapueB, A.M. OOmas xumus. COOpPHUK 3aJaHUil C NPUMEPAMHU PEIICHHIA:
yuebnoe nocobue / A.W. Anapues, JL.LU. Adonnna. - 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 obuieit xumuu: yuebnoe nocodue / mox pen. C.d. [lynaes. - 4-e uzj., nepepad.
u gor. - M. : I3parensctBo MockoBckoro yHuBepcurera, 2005. - 336 c. - (Knaccuueckuii yHUBepCUTET-
ckuit yaeonuk). - ISBN 5-211-04935-7; [Dnextponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 135439.

0) 10MOJIHUTEILHAS JIUTePaTypa
1.BapennoB, B.K. DnexTpoxumudeckue cucTeMsl U npouecchl: yaeOnoe nocodue / B.K. Bapen-

oB, H.A. Poroxuukos, H.®. YBapos. - HoBocubupck : HI'TY, 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 ¢unuana 'OY BIIO «M3U (TY)» 2012 -124 c.
3.MoxoB, A.W. CoopHUK 3a1a4 1o o01mel xumuu: yaeoHoe mocodue / A.W. Moxos, JI.W. Ilypsi-

ruHa, .M. Anrommna. - KemepoBo: KemepoBckuii rocynapcrBennsii yuuBepcutet, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Omexrtponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id= 232378.

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

5. COOpHMK MHAMBUIYAIBHBIX 3alaHUi MO Kypey "Xumus" : [MeToJ. yKa3. AJs CTYISHTOB 00yY.
10 HampasJIeHHIO "OnekTposHepreruka”, "Temmosneprernka”, "OneKTpoTeXHNKA, DIEKTPOIPUBO U aAB-
TOMAaTHKa IPOMBIIIIEHHBIX YCTAHOBOK M TEXHOJIOIMYECKUX KOMILJIEKCOB U 3JeKTpoTexHonorun", "Onro-
TexHHuKa", "DJIEKTPOHUKAa U MHUKpO3IeKTpoHHKa", cren. "llumeBas MHXeHepHUsT MalbIX NpeanpusTuii] /
C® MBU; cocrt. JI. @. Ocranenko, H. b. I'nebona, I'. B. KopoTtkoBa .— Cmonenck : CO M3U, 2010 .— 52
C.

6. COoopHuK TabopaTOpHBIX pabOT 1Mo XUMHUM (U1 HampaieHus "TexHoNorndeckue MalluHbl U
obopynosanue" / CO MOMU; coct. H.b.I'nme6osa . — Cmonenck : CO MDBU, 2014 .— 68 c.

7.CripaBOYHUK MO XMMHUU: OCHOBHBIE MOHSTHS, TEPMHUHBI, 3aKOHBI, CXEMbI, (POPMYJIbI, CIPABOY-

HBIN Matepual, rpaduku: yauednoe mocodue / JI.H. biunos, N.JI. Tlepdunona, JI.B. Omamesa, P.I". Uy-
BussieB; Cankrt-IlerepOyprckuil rocyqapcTBEHHBIN MONUTEXHUUECKUH yHuBepcuTeT. - M.: Ilpocmexr,
2015. - 156 c. - bubmumorp. B kH. - ISBN 978-5-392-16695-4; [DnekrpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

8.Xumus. Meronnueckue ykazanus / - HoBocubupck: HoBocubupckuii rocyaapcTBeHHBIH arpap-
Hel  yHuBepcuter, 2011. - 106 c.; [Dnekrponnsidi pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.
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8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «UHTepHeT»
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI
DJeKTpoHHbIC yueOHbIe Tocobus no odmiei xumun http://window.edu.ru/catalog/resources?p_

rubr=2.2.74.7.7

9. MeToaunyeckune YKazaHuA ans 06yqa|ou.w|xc;| no oCBOEHNO ANCLUUNJINHDbI

JucuurinuHa npeaycMaTpuBaeT JIEKIIMU OJWH pa3 B HENIEIIO0, TaO0OpaTOPHbBIE 3aHATHE KAKIIYIO He-
JIENI0 C OTAENbHBIMM 3aHATHAMHU Ha 3alIUTYy U NPAKTUUYECKUE 3aHATUA uepe3 Heaemto. M3ydyeHue kypca
3aBepIIACTCS IK3AMEHOM).

YcnemHoe u3ydyeHue Kypcea TpeOyeT MmocemieHus JeKInui, akTUBHOM pabOoThl Ha MPAKTUYECKUX 3a-
HATUSIX U JIA0OPATOPHBIX pabOTax, BHIMIOJHEHHS BCEX yUE€OHBIX 3a/IaHMI MPENoIaBaTelisi, 03HAKOMIICHHS
C OCHOBHOM U JIOIIOJIHUTEIIBHOM JIUTEPATYPOU.

Bo BpeMms1 JieKIIUM CTYJIEHT JOJIKEH BECTU KPATKUIl KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JISKIMI TIperoaraeT MpocMOTp KOHCIIEKTa B TOT )K€ JICHb IIOCJIC 3aHATHH.
[Ipu 3TOM HEOOXOIUMO MOMETHTH MaTepHUAJIbl KOHCIIEKTA, KOTOPHIE BBI3BIBAIOT 3aTPYIHEHUS JJIsl TTIOHU-
Manus. [Ipu 3ToM oOyuaromuiicss JOMKEH CTapaThCs HANTH OTBETHI HA 3aTPYAHHUTENbHBIE BOMPOCHI, UC-
MOJIb3Ysl PEKOMEHIYEMYIO JIUTEpaTypy. Eciiu eMy camMoCTOsATeNbHO HE yIaloch pa3o0paThCcsi B MaTepHa-
1e, HeoOXoAUMO c(hopMyITHPOBATH BOMPOCHI U OOPATUTCS 3a MOMOIIBIO K MPETNoaBaTeNto Ha KOHCYIIbTa-
Y WIK OJIMIKaNIeN JIEKIIAH.

OObyyaronemycsi HEOOXOUMO PETYJISIPHO OTBOAUTH BpeMs ISl TIOBTOPEHHUS MPOUIEHHOTO MaTe-
pualna, mpoBepsisi CBOM 3HAHUS, YMEHHS U HaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckue (CeMMHAPCKHE) 3aHSATHSI COCTAaBISIOT BaXHYIO YacTh MpodeccCHOHaTIbHON MOAro-
TOBKHU CTYAEHTOB. OCHOBHas 11€J1b MPOBEJICHHS MPAKTUUYECKUX (CEMHUHAPCKUX) 3aHATHH - (popMUpOBaHUE y
CTYJICHTOB aHAJIMTUYECKOT0, TBOPUYECKOTO MBIIIEHUS TyTeM MPUOOPETEHHS MPAKTUUECKUX HABBIKOB.

Mertonuyeckue ykazaHus K MPAKTHUECKUM (CEMHHAPCKUM) 3aHATUSAM [0 JUCIHUIUIMHE Hapsay C
paboueil mporpaMmoii 1 rpagKoM y4eOHOTO Mpolecca OTHOCATCS K METOJUUECKUM JOKYMEHTaM, oIpe-
JeNIAIOIIMM YPOBEHb OPraHU3alliy U KauecTBa 00pa30BaTEIbHOTO IIpolecca.

Copneprxkanue npakTHUECKUX (CeMHHapckux) 3aHsaTuil puxcupyercs B PIIJI B paznene 4 Hactos-
1IeN IPOrPaMMBL.

Baxneiimeil cocraBisronieil 1060 GopMbI NPaKTUUECKUX 3aHATHH ABISIOTCSA yIpaKHEHHS (3a-
nanusi). OcHOBa B YIIPa)KHEHUU - IPUMED, KOTOPBIH pazdupaercs ¢ MO3ULMNA TEOPUH, Pa3BUTON B JIEKIUH.
Kak npaBuio, OCHOBHOE BHUMaHHE yielnseTcss (OPMUPOBAHUIO KOHKPETHBIX YMEHHM, HABBIKOB, YTO U
OTIpeZieNIsieT CoJepKaHUe JIeATEIbHOCTH CTYACHTOB - pelIeHue 3ajad, rpaduyeckue paboThl, yTOUHEHHE
KaTEeropuil ¥ MOHATHI HAyKH, SIBISIOIINUXCS IPEAIOCHUIKON IPABUIIBHOTO MBIIUIEHUS U PEYH.

[TpakTHueckue (CeMHUHAPCKUE) 3aHATUS BBITOIHSIOT CIIEAYIONIUE 3a0auu:

CTUMYJIMPYIOT PETYJISPHOE MU3YUYEHUE PEKOMEHIYEMOMN JIMTEPATYPhI, @ TAKKE BHUMATEIBHOE OT-
HOILIEHUE K JIEKIIMOHHOMY KYpCY;

3aKpeIUIAIOT 3HaHUS, TTOJIyYeHHBIE B MPOLIecce JIEKIIMOHHOTO 00yUYeHHs M CaMOCTOATENbHOM pabo-
TBI HaJ JINTEPATYpO;

pacumpsIoT 00bEM MPOPECCHOHATBHO 3HAUUMBIX 3HaHUH, yMEHUH, HABBIKOB;

MO3BOJIAIOT POBEPUTH IPABUIBHOCTD PAHEE MOJIYYECHHBIX 3HAHUM;

IIPUBHUBAIOT HABBIKM CAMOCTOSITEILHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEPUPOBAHUIO TEPMUHOJIOTHEH;

IPEIOCTABIISAIOT MPENOIABATEI0 BO3MOKHOCTh CUCTEMAaTUUYECKH KOHTPOJINPOBATH YPOBEHb CAMO-
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CTOSITENIbHOU Pa0OTHI CTYACHTOB.

[Tpr MOATOTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAMMO MPOCMOTPETh KOHCIEKTHI JEKIUN U
METOAMYECKUE yKa3aHHs, PEKOMECHIOBAHHYIO JINTEPATYPY 1O TaHHOW TEeMe; IMOJATOTOBHTHCS K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

B xo/1e BBINOIHEHHS HHAMBHUIYaIbHOTO 3aJJaHUs IPAKTHYECKOTO 3aHATHUS CTYACHT TOTOBHUT OTYET
0 pabore. B oTder 3aHOCSATCS pe3yJabTaThl BHITIOJHEHUS KaXJIOTO MYyHKTA 3aJaHUs (CXEMBI, TUarpamMmmbl
(rpadukm), TaOGIMIIBI, pACYEThl, OTBETHI Ha BOTIPOCKHI IMTYHKTOB 3aJIaHUs, BBIBOJBI U T.11.). [IpuMepHBbIil 00-
paser; oopMIICHHS OTYETa UMEETCS Y MPETo1aBaTelis U TOBOJUTCA A0 CTy/IEHTA.

3a 10 MUH 10 OKOHYAHUSI 3aHSTHS MPENOABATEb MPOBEPSET 0OBEM BBITOJHCHHON HA 3aHATHH
paboThI U OTMEYAET PE3yNIbTAT B paboUyeM KypHaJe.

OcTaBuirecs HEBBIMOJIHEHHBIMH MTYHKTHI 33JaHUsI TPAKTHUECKOTO 3aHATHS CTYJIEHT 00s3aH J0/e-
JaTh CAaMOCTOSTEIBHO.

[Tocne mpoBepku OTUETa MPENOJABATEIb MOXET MPOBOJMTH YCTHBIM WM MUCHMEHHBIA OMpPOC
CTYJCHTOB ]ISl KOHTPOJISI YCBOCHUS MU OCHOBHBIX TEOPETUYCCKUX M MPAKTUYSCKUX 3HAHUH 110 TeMe 3a-
HATHUS (CTYACHTHI JOJDKHBI 3HATh CMBICI MOJYYCHHBIX UMM PE3yJIbTaTOB U OTBETHl HA KOHTPOJBbHBIE BO-
mpockl). [1o pe3ynpTaTam MpoBEPKHU OTYETA U OMPOCA BBICTABIISICTCS OIICHKA 32 MPAKTUYECKOE 3aHSITHE.

JlaGopaTopHbie padoThl COCTABISAIOT BAXHYIO YaCTh MPO(ECCHOHAILHOU TOJATOTOBKH CTYICHTOB.
OHuM HarpajeHbl Ha HKCIEPUMEHTAIBHOE HMOATBEPKAECHHE TEOPETUUECKUX MOJ0KEHUN U popMupoBaHue
y4eOHBIX U TPO(HECCHOHANBHBIX MTPAKTUIECKUX YMEHUH.

BeinonHenue ctyaeHTamMu 1abopaTopHbIX padOT HalpaBlIeHO Ha:

0000111eHre, CUCTEMATU3AIUI0, YIIyOJIeHHe, 3aKpejIeHUE MOTYYEHHbIX TEOPETUUYECKUX 3HAHUUN
110 KOHKPETHBIM TeMaM JUCLUILIINH;

dbopmupoBaHUE HEOOXOJUMBIX TPOPECCHOHATHHBIX YMEHUI 1 HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCA Ja00opaTOpHbIE pabOThl U UX OOBEMBI, OIPEIEISIOTCS
pabounMu y4eOHBIMU TIJIAaHAMM.

Mertoanyeckue yka3aHus MO MPOBEJIEHUIO JTaOOPATOPHBIX paboT pa3pabaThIBAIOTCS HA CPOK JAEH-
ctBus PIT/L (I1IT) u Bimroyarot:

3aryiaBue, B KOTOPOM yKa3bIBaeTcsl BUJ paboThl (JlabopaTtopHas), €€ MOpsAKOBbIM HOMEp, 00bEM B
Jacax U HAaNMEHOBAHUE;

1eb PaboThI;

MIPEMET U COJIEP’)KaHne PaObOTHI;

00opy0BaHUE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

MOPsIIOK (ITOCIEI0BATEILHOCTD) BBITIONHEHUS PaOOTHI;

npaBuiIa TEXHUKU 0€30MacCHOCTH M OXpaHbl TpyJa Mo JaHHOH paboTe (110 HEOOXOUMOCTH);

oOurye npasuia K 0QpOpMIEHUIO pabOThI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHMS;

CIIUCOK JIUTEPATYpPHI (IT0 HEOOXOAUMOCTH).

Coneprkanue 1abopaTopHbIX paboT pukcupyercs B PII/L B pa3nene 4 HacTosimen nporpaMmmel.

[Tpu nnaHMpoBaHUU J1AOOPATOPHBIX PadOT CIIENyeT YUYUTHIBaTh, YTO HAPsAY C BEAYIIEH LIEIbIO -
MOJITBEPKICHUEM TEOPETHUECKUX MOJIOKEHUH - B X0/1€ BBHINIOJIHEHUS 3aJaHUN Y CTYI€HTOB (POPMHUPYIOT-
Csl IPaKTHYECKHEe YMEHHS W HAaBBIKM OOpareHus ¢ 1a00paTOpHBEIM 000pyIOBaHUEM, aIlapaTypor H T.II,
Onu (yMEHHs1) MOTYT COCTaBJISATh YacTh NPO(hecCHOHANBHOM MPAaKTUUECKON MOATOTOBKH, a TAK)KE HUCCIIe-
JOBaTeNIbCKUE yMEHUs (HaOJtoaTh, CPAaBHUBATh, aHAJM3UPOBATh, YCTAaHABIMBATH 3aBHCUMOCTH, NIEJIATh
BBIBOJIbI M 0000IIIEHNS, CAMOCTOSITEIILHO BECTH UCCIIEI0OBaHUE, ODOPMIIATH PE3YNIbTATHI).

CocraB 3amaHuii i J1abOpaTOpHOM pabOThl CIUIAHUPOBAH C TAaKMM PacdyeToM, YTOOBI 3a OTBE-
JICHHOE BPEeMsI OHM MOTJIM OBITh KaUE€CTBEHHO BBITIOJIHEHBI OOJIBIIMHCTBOM CTYIECHTOB.

Heo6xonuMpIMu CTPYKTYPHBIMH 3JIEMEHTaMH J1a00paTOpHON paboThl, MOMUMO CaMOCTOSITEIbHON
NESITeTbHOCTH CTYJCHTOB, SBJISIFOTCS MHCTPYKTaX, IPOBOJIUMBIN MpEIoiaBaTesieM, a TakKe OpraHu3anus
00CYX/ICHHSI UTOTOB BBITIOJIHEHUSI JTA0OPAaTOPHOU pabOTHI.
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Brimonnenuto 1abopaTopHbIX pabOT MpeIIIecTBYeT MPOBEpKa 3HAHUM CTYACHTOB — UX TEOPETHU-
YECKOM TOTOBHOCTH K BBIITOJIHCHHUIO 33JIaHUS.

[Topsinox npoBeeHMs J1a00PaTOPHBIX padoOT B LIEJIOM COBIAAAET € MOPSJIKOM IIPOBEIEHUS MIpaK-
TUYECKUX 3aHATUH. IIoMUMO COOCTBEHHO BBINOJIHEHUS PAOOTHI Ul KaKAOH J1abopaTopHOW pPabOTHI
IIPEyCMOTPEHA MPOLEAypa 3alIUThl, B X0JIe¢ KOTOPOH IIpenojaBaTeslb IPOBOAUT YCTHBIM MM IMUCbMEH-
HBIM OIPOC CTYIEHTOB JJI KOHTPOJIS NOHMMAHHMS BBIITIOJIHEHHBIX UMU W3MEPEHUH, NMPaBUIbHOW MHTEP-
IIPETALIMY TTOJIyYEHHBIX PE3YJIbTaTOB M YCBOEHUS MMHU OCHOBHBIX TEOPETMYECKUX U MPAKTHUECKUX 3HA-
HUU 110 TEME 3aHATHS.

[Tpu mOArOTOBKE K IK3aMeHY B JOMOJHEHNUE K N3yUYECHHIO KOHCIIEKTOB JICKIMH, y4eOHBIX TTOCOOHI
U claiiioB, HeOOXOAMMO I0JIb30BAaThCSl YUEOHOH JIMTepaTypoil, peKOMEHJOBaHHOW K HacTOsILEH Mpo-
rpamMme. [Ipu moAroToBke K 3K3aMeHy HYKHO M3YUYHMThb TEOPUIO: ONPEAEICHHUS BCEX MOHATHM U MOAXO/IbI
K OLIEHUBAHUIO JI0 COCTOSIHUS IOHMMAaHUs MaTepuasa U CaMOCTOSATEIbHO PELIUTh I10 HECKOJIBKY TUIIOBBIX
3a/1a4 U3 Kaxxaou temsl. [Ipu pemieHuun 3agad Bcerja HEOOXOAUMO YMETh Ka4€CTBEHHO MHTEPIPETHPO-
BaTh UTOT PEUICHMUS.

CamocrositesnbHas padora cryaenToB (CPC) no nucuumivae urpaeT BaXHYIO POJIb B XOJIE BCe-
ro yueGHoro nporecca. Metoguueckue MaTepuaisl U pekomeHganuu s ooecnedyenuss CPC rotossarcs
IIpenojaBaTesieM U BbIJAIOTCS CTYACHTY.

10. MNepeyvyeHb UHPOPMALMOHHBLIX TEXHONOrNMU, UCMONb3yeMbIX MNPU OCYLIEeCTBIEHUN
obGpa3oBaTenbLHOro npouecca NO AUCUUNIWHE, BKIKOYaA MepevyeHb MPOrpamMMHOro
obecne4vyeHUss U MHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEOO6XOAMMOCTH)

He npenycmarpusaercs.

11. OnucaHme maTepumanbHO-TeXHUYECKoM O6asbl, HeoGxoaMMoWu Ans ocCyLecTBNEeHUs
obpas3oBaTenbHOro npouecca No gucuunsinHe

JlekKuMOHHBbIE 3AHATHS:

Aynuropus, OTBEIEHHAs COTJIACHO PACIHCAHUIO

IIpakTnyeckune 3aHATHSA MO JAHHON IUCHMUILUIMHE MPOBOASATCA B AyJUTOPUHU, OTBEJACHHOM CO-
TJIACHO PACIHCAHUIO

JlabopaTopHbie padoThI 10 JAHHON TUCIUIIIHHE MPOBOIITCS B Y4eOHO-UCCIIEI0BATEIHLCKON JIa-
6oparopun Ne 316, 318

B ocHOBHOE 000pynOBaHKME yKa3aHHBIX JIAOOPATOPHIl BXOAUT O0OpYAOBaHHUE, HEOOXOIUMOE ISt
MIPOBEJICHUS TAOOPATOPHBIX PAdOT MO AUCHUIUIMHE «XUMHUSD». ITO — YCTAHOBKA JUIS ONpeaeneHus 00be-
Ma BOJIOPOJIa, BBICIHBIIECTOCS B PEaKIMU MeTajla ¢ KUCIOToW, pH-MeTp, ycTaHOBKA JUIS WU3YYCHHS
ANEKTPOIPOBOTHOCTH, DIEKTPObI (MEIHBIN, IIMHKOBBIN, HUKEJIEBBIC, CTaTbHOW, YTOJNBHBIN), BOJBTMETD,
AEKTPOJIA3EP, TIOCY 1A, TOPKHU C PEAKTUBAMU, HHIUKATOPHI.

ABTOp :

KaHJ. XUM. HayK, JOLEHT “ M-m—f -~ JI.®. OcraneHko
3aB. kadenpoit TMO

KaHJI. TEXH. HAYK, JOLEHT ‘6‘% M.B. I'onuapos
3aB. kadenpoit SIMC 7 7

KaH/I. TEXH. HayK, JOLIEHT (F > B.B. PoxkoB

[Tporpamma ogo0OpeHa Ha 3aceaHuu Kadeapsl TMO ot 30.08. 2016 r., mporoxom Nel.
[Iporpamma cornacoBana Ha 3acenanuu kapeapsr OMC ot 07.09. 2016 r. mporokos Nel.
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