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1. Mepe4yeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs No AUCLMUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbl

[lenpfo  OCBOCHHSI  IUCHUIUIMHBI  SIBISIETCS  IMOATOTOBKA  OOYYAMOIIMXCS K  HAYYHO-
HCCIIEIOBATENILCKON JACATEILHOCTH MO HapaBiieHUI0 NoAroToBKU 13.04.02 «2neKkTposHEpreTuKa v dJekK-
TPOTEXHHUKA» MOCPEJACTBOM OOeCIeueHusT 3TarnoB (HOpMHUPOBAHUS KOMIETCHIIHMMA, MPEIyCMOTPEHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HUKE 3HAHUN, YMEHUW U HABBIKOB.

W3ydyeHne 3aKOHOB, YNPABISAIOLIUX IPEBPALICHUSIMH BELIECTB B 3aBUCHUMOCTH OT COCTaBa,
CTPOCHMSI W BHEIIHUX YCIOBHUH, KOTOpBIE IIOKA3BIBAIOT JIOTMYECKHE CBS3M MEXKIY PpPa3JIMYHBIMU
o0nacTsIMM  3HaHWH, YTO OOECIEYUT BBITYCKHHUKAM TPaMOTHOE H  IIIyOOKOE  OBIaJICHUE
npoGMINPYIOIIKUMHU JUCUUIUIMHAMY, TIO3BOJIUT YUYUTHIBATh XMMHU3M MEPOIPUATUH B JajibHelIIel padore
u OepekHOe OTHOLIEHHE K OKpyxarolel cpeae. CoBpeMEHHas TEXHOJIOTHS IIPOU3BOJICTBA AIEKTPOHHBIX
cpeAcTB 0a3upyeTcsl Ha HOBBIX XUMHUYECKUX MaTepuaax, OCHOBY )K€ TEXHOJIOIMYECKHX IPOLECCOB MPO-
M3BOJICTBA PAAMOAIIEKTPOHHBIX CPEICTB COCTABIAIOT XUMUYECKHE U (PU3UKO-XMMHUYECKHUE MTPOIECCHI.

3agayamMu IMCUMINVIMHBI SIBIISIETCS U3YYE€HUE MOHATUHWHOTO ammapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKUX IOJOKEHUM U METOHOB, IPUBUTUE HABBIKOB IIPUMEHEHUS TEOPETHUYECKUX 3HAHUN I
peuIeHus NPaKTUYECKUX 3a/1a4.

JucuumumHa HarpaBieHa Ha GOPMUPOBAHUE CIEITYIOMUX MPO(ECCHOHATBHBIX KOMITETCHIINH
ITIK-1 «cnocoGHOCTh yuyacTBOBATh B IJIAHUPOBAHUH, IOJTOTOBKE U BBIIOJHEHUU TUIIOBBIX JKCIIE-
PUMEHTAJIBHBIX UCCIIEIOBAHUM 110 3aJaHHON METOAMKEY;

[TK-2 «cnocobHOCTh 00pabaThIBaTh Pe3yabTaThl SKCIEPUMEHTOB

B pesynbrare nuzyueHus TUCHUTIIUHBI CTYACHT JIOJKEH:

3HaTh:

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

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

- YYEHUSI O XUMUYECKOM TMpoIlecce, YNEKTPOXUMHUUECKHX SIBICHUAX, XUMHUIO BaKHEHIINX OUOTeH-
HBIX 3JICMEHTOB, X uaeHTH(uKanuo ([1K-2);

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

CTBa MPOCTHIX U CIOKHBIX XMMUYECKHX COCTUHEHHI U 3aKoHOMepHOCTel B uX u3MeHenuu (I1K-1);

- IPOBOJIUTH PacyeThl 0 YpaBHEHHUAM XxuMudeckux peakuuit (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);

- 0OpPMIISATH PE3YNIbTAThl SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX PadoT, (GOPMYIHPOBATH BBIBO-
ael (TTK-2);

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

OKpYJKaIoIel cpejie, K PEIICHHI0 KOHKPETHBIX 3a/1a4, CBI3aHHBIX C MPOPECCHOHATBHON JEATETHHOCTHIO
(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).



Pabouas npocpamma oucyunaunvt b1.5.7 «Xumusy [

o

CMOSEHCKWA

DUITNAN
)
[/ c] 7

2. MecTo gMcuMNNUHbI B CTPYKType obpa3oBaTesibHOM NporpamMmbi

HucnurmuHa oTHOCUTCS K 0a3oBoM yactu nucnuiuiiH b1.b.7 obOpaszoBarenbHON MporpaMMbl
MOJITOTOBKH OakalaBpoOB 110 HAIPAaBICHHUIO MOATOTOBKH OakanaBpuata 13.03.02 «DnekTposHepreTuka u
AIEKTPOTEXHUKAY, TPOPIIIST «DICKTPOMEXaHUKAY.

B coorBerctBuM ¢ yueOHbIM mmnaHoM mo HampasieHuio 13.03.02 «DnekrtposHepreTuka u
AJIEKTPOTEXHUKAY TUCIUTIINHA «XHUMHs» 0a3UPyeTCs Ha CISAYIOMMUX JUCITUTUTMHAX

b1.b.6 ®usuka

3HaHMsI, YMEHUS U HABBIKH, IIOJIYYEHHbBIE CTYACHTAMU B IIPOLIECCE U3YyUYEHUS AUCLUILIMHBI SBIS-
roTcs 0a30il Is:

b2.VY.1 [IpakTrka 1o mojy4eHuIo NEPBUYHBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB

b2.11.2 HayuHo-uccnenoBatenbckasi pabota

b2.11.3 IlpenauninomHast mpakTuka

3. 06bemM gUCUMNNINHBI B 3a4€THbIX eAMHMLAX C YKa3aHMeM Konum4yecTBa akagemMu-
YeCKMX 4acoB, BblAesleHHbIX Ha KOHTaKTHYI paboTy obyuvarowmxcs ¢ npenogaBartesieM
(no BUAam y4eOHbIX 3aHATUM) U HA CaMOCTOATESIbHYIO0 paboTy obyvaroLwwmxcs

AynuTopHas paéora

[ukon: bl

Yactp nukia: bazoBas Cemectp

Ne nucnunnzel o yueOHOMY IUIaHY: bl.B.7

Yacos (Bcero) 1o yueOHOMY IUIAHY: 180 2 ceMecTp

TpynoemkocTts B 3aueTHbIX eaununax (3ET) | 5 2 cemecTp

Jlexuu (3ET, gacoB) 1,0 36 2 cemMecTp

IIpaxtnueckue 3anstust (3ET, yacoB) 0,5 18 2 ceMecTp

JlaGopatopusbie pabotsl (3ET, yacoB) 1,0 36 2 ceMecTp

O6beM caMOCTOSTENILHON pabOThI 1,5 54 2 cemecTp

no yuebHomy miany (3ET, yacoB Bcero)

Ox3ameH (3ET, gacoB) 1,0 36 2 ceMecTp
CamocrositesibHasi padoTa CTyIeHTOB

Bun pabot Tpynoémkocts, 3ET, yac

N3yuenue matepuanos JeKIuil (JIK) 0,5 18

[ToaroToBka K MPaKTUYECKUM 3aHATHUAM (I13) 0,25 9

[ToaroToBka K BEIMOJIHEHHUIO M 3aIIUTE JJA00OPaTOpHOM paboThI (J1ald) 0, 18

BrimonHenmne pacuetHo-rpadudeckoit padboTsl (pedepara) 025 9

BrinonHenue KkypcoBoro mpoekTa (paboThl) -
CamocTosATeTbHOE U3YUYEHHE IOTIOJIHUTENbHBIX MaTepUaIoB -
qucimiuael (CPC)
[TonroroBka K KOHTPOJIBHBIM paboTaM -
IToaroroBka K TECTUPOBAHUIO -
[ToaroroBka K 3auery -
Bcero: 15 54
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4. CopepxaHue QUCLMUMNIIUHbI, CTPYKTYPUPOBaHHOE MO TeMaM C yKadaHUeM OTBeAEeHHOro
Ha HMX KONMYecTBa akageMU4eCKUX 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. HomeHnki1aTypa 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 MPO- 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. JlucnepcHblie 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 HCTOYHHMKH TOKa. TorinBHbIE dJ1e-
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 BelleCTB. ATOMHO-MOJIEKYJISIPHOE YYeHHe U CTe-
XHOMeTpHYecKHue 3aK0HbI. Ki1acchl Heopranmyeckux BemiecTs.
Jlekums 1. XuMuyeckasi CHMBOJIMKA, UHIEKCH U K03 duurentsl. Mosb, MossipHasi Macca, XUMH-
YeCKUI 3KBUBAJIECHT, MOJISIpHAsl Macca 3KkBUBajeHTa. CrexuoMeTpuueckre 3akoHbel. CTpoeHHe aTo-
ma. KBaHTOBO-MexaHu4eckas Mojiesib. 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 4yaca) U BBIIOJHEHUE YETHIPEX MHIUBHIYAIbHBIX 3ananuii (2 gaca). (Bcero mo
teme 1 — 5 gacos).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC 10 MAaTEPHAITy JIEKL[UH, YCTHBIN ONPOC IIPU MPOBEACHUN
JIOTTyCKa K J1a00paTOpHBIM paboTam, 3aliuTa Ja0opaTOpHBIX PadoT.

Tema 2. Ctpoenne atoma. KBanToBbIE UHCIIA.
Jlexkuust 2. OCHOBHBIC IPUHIIMITBI 3aITOJIHEHHSI aTOMHBIX OpOUTalei. DJIEKTPOHHBIE (HOPMYITHI.
DnexTpoHHO-rpaduueckue GopMyIbl aTOMOB 31eMeHTOB. [lepuoanueckuii 3akoH. [lepuonnueckas
cucrema JI.M1.Menneneena. (2 yaca)
IIpakTuyeckoe 3anusiTue 1. Pemenue 3amaq Ha pacueTsl Mo GpopmysnaMm U IO YpaBHEHUSIM. SKBUBa-
NeHT. Berunciienue 3HaueHN MOJISIPHON MacChl IKBUBAJIICHTOB MPOCTHIX M CIOKHBIX BemecTB. OT-
BETHI Ha BOMPOCHI TeCTOB. (1 yac)
IpakTuueckoe 3ausaTHe 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. Mzydyenue matepuanoB jekuuu (1 dac), moAroToBKa K BBHITOJTHEHHIO
U 3anmre JabopatopHoit padotsl 3 (1 4ac) u BbIMoNHEHWE HHANBUAYanbHOTO 3amanust (0,5 yaca).
[MoaroroBka k npaktuueckomy 3ansatuio (1 gac) (Beero mo Teme 2 — 3,5 yaca).
Texkymmii KOHTPOJIb — YCTHBIM OMPOC MO MaTepuady JIEKIHH, YCTHBIA OMPOC MpU MPOBEACHUU
JOTycKa K JabopaTopHOU paboTe, 3amuTa 1abopaTopHOil pabOTHI, OMIPOCH! «y JTOCKW)» HA MPaKTH-
YEeCKOM 3aHSTHH.

Tema 3. Xumuueckas cBsizb. KoMniiekcHble coeuHEeHHS.
Jleknus 3. Xumnueckas cBsizb. OCHOBHBIE BHJIbI XUMHUYECKOW CBSI3U. OCHOBHBIE XAPAKTEPUCTHKHU
CBSI3M: JUIMHA, DHEPIUs, BaJICHTHBIN yroi. MlonHas cBa3b. KoBaneHTHast cBsI3b. (2 yaca)
Jlekums 4. Meron BaneHTHbIX cBsizell (BC) — ocHOBHBIE MOJIOXKEHUS METO/1A, G U T-CBsA3H. OOMeH-
HBIM U TOHOPHO-aKLIETITOPHBIN MeXaHU3Mbl 00pa30BaHMs KOBaJIEHTHOU cBsi3u. Teopus rudpunusa-
UM aTOMHBIX opOuTaneld. [lomaspHOCTh, HACHIILIEHHOCTh M HAINPABICHHOCTH CBA3H. BojopoaHas
cBs13b. KOMITJIEKCHBIC COSTMHEHUSI: CTPOCHHUE, COCTaB, BUIbI. (2 daca)
IIpakTHyeckoe 3anaTHe 3. XuMHuueckas cBs3b.(2 yaca)
JlaGopaTopuas padora 4. Xumuueckast cBsi3b. [lonyuenne aMmuakaToB 0-37eMeHTOB, 00BSICHEHHE
CTPOCHUS KOMILJICKCHOTO coenHeHus. (4 daca)
CamocTosiTeIbHasi padora. M3ydyenue maTepuaioB jekiuii (2 yaca), moAroToBKa K BBIITOJHCHHIO
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 — YCTHBINM OMPOC [0 MaTepualy JIEKIIUH, YCTHBIA ONMPOC MPH MPOBEACHUU J10-
MycKa K J1abopaTtopHOi padore, 3amuTa 1a00paToOpHOl paboThI, OMPOCH «y TOCKH» HA MpaKTHYe-
CKOM 3aHSITUH, KOHTPOJIbHAas paboTa.

Tema 4. JHepreTuka XMMUYECKUX MPOILECCOB.
Jlekuusi 5. DHepreTnka XMMHYECKHX IMPOLECCOB, XMMUYECKoe U (ha3oBoe paBHOBecue Tepmosu-
HamMuKa. DHeprerudeckue 3pPexTsl XMMHUUEeCKUX peakiuii. HampaBnenue u mnpenen MpoTeKaHUS
XMMHAYECKHX PEaKIUi B M30JMPOBAHHBIX cHcTeMax. B3anMocBs3p Mexay sHeprueii ' mdboca u xoH-
CTaHTOM paBHOBecHs (2 Jaca).
JlabopaTopHas padora 5. Tepmonunamuka (2 yaca).
IIpakTnueckoe 3ansitue 4. TepMmoannamuka. PyOeXHBIN KOHTPOJIb MO CTEXHOMETPUH, Kiaccam
BELIECTB, BBIUMCICHUE 3HAUEHUH MOJISIPHBIX MAacC SKBMBAJIEHTOB IPOCTBIX U CIOXHBIX BELIECTB,
pacyeThl KOHIICHTPAIUil pacTBOPOB (2 yaca).
CamocrosiTesbHas padora. M3yuenue marepuanoB jekuuii (1 gac), moaroroBka K BHIINOJIHEHUIO U
3aruTe J1abopaTopHOM paboThI 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-
mycka K JiabopaTopHoii paboTe, 3amuTa J1adopaTOpHON pabOThI, OMPOCHl Ky JOCKH» Ha MpakTuye-
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 pEaKLUHU OT TEMIIEepaTyphl.
[TpaBuno Bant-I'odpda. YpaBuenue Appenmyca. Karanutnueckue cuctemsl. KartamuzaTopsl.
[Ipumepsl penieHns: TUIIOBBIX 3a1ad. (2 yaca)
Jleknus 7. Xumudeckoe u (pa3oBoe paBHOBECHE B TOMO- U F€TEpOreHHbIX cuctemax. CMelieHne
pPaBHOBECHS B LIENISAX OJHOCTOPOHHEro npotekanus peakuuu (mpunuun Jle-I1llarense). Koncranra
paBHOBECHs], CBA3b KOHCTAHTBI PaBHOBECHs ¢ U3MeHeHueM 3Heprun ['n66ca. [lpasuno ¢a3. daso-
Bble paBHOBecus. Pa30Bble TuarpaMMel. JlucnepcHble cucTeMbl. XMMHUUECKOE PaBHOBECHE B T€TE-
POTeHHBIX cuCTeMax. AJICOPOIMOHHOE paBHOBecHe. I eTeporeHHbIe JUCIePCHBIC CHCTEMBI. (2 4Ya-
ca)
IIpakTnyeckoe 3anaTne S. Kuneruka. PaBHoBecue. Pemenne 3a1au Ha 3aBUCMMOCTb CKOPOCTH
peakuu OT pa3iInuHbIX (QakTopoB, HA NMpuMeHeHue npuHiuna Jle [llarenbe Kk cMeleHUIO paBHO-
BecHsi. OTBETHI Ha BOMPOCHI TECTOB. PyOexHbII KOHTPOJIb MO CTPOSHHUIO aTOMa, XUMUUYECKON CBS-
3u. (2 Jaca)
JlaGopaTopHas pa6ora 6. Kuneruka. V3yyeHne 3aBUCIMOCTH CKOPOCTH FOMOTEHHBIX U I'eTepo-
TeHHBIX PEaKIHUi OT pa3nuyHbIX (akTopoB. M3yueHue BIMAHHUS M3MEHEHMs] KOHIIEHTpAaIMH Ha
cMelIeHue paBHoBecus.(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 J1adOpaTOpHBIX paboT (3 yaca) M BBINOJHEHHE MHAMBUAYaIbHOTO 3amaHus (1
9ac), MOATrOTOBKA K MpakTHyeckomy 3ausatuio 5 (1 gac). (Bcero mo teme 5 —7 4acos).
Texkymuii KOHTPOJIb — YCTHBIM ONPOC IO MaTepually JEKLUHUH, YCTHBIM OIPOC MpU MPOBEACHUU
JIOTycKa K J1abopaTopHBIM paboTaM, 3alIuTa Ja00paTOPHBIX paboT, OMPOCH! «y TOCKH» Ha TpaK-
TUYECKUX 3aHATHUAX, KOHTPOJIbHAS padoTa.

Tema 6. PacTBopsl. JlnucnepcHbie cucteMbl. PacTBOpbI 3JIEKTPOJIMTOB.
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Jlekuus 8. PactBopsl. Kommougueie cuctemsl U ux noiydenue. CTpoeHHE KOJUTOUIHBIX YaCTHIL.
3MEHEHHME SHTAJBIIMM M J3HTPONMU INpU pacTBopeHUH. MneanwsHbili pactBop. KosumratuBHbIE
CBOICTBa pacTBOPOB: MOHMXEHHUE MaPIHAILHOTO JABJICHUS [apa pacTBOPUTENS HaJ PacTBOPOM,
NOBBILIEHUE TEMIIEPATYphl KUIIEHUS, IOHKEHNE T (3aM) — 3akoHbl Payis, ocMoTH4eckoe aaBiie-
Hue. DJIeKTPOIMTUYECKas nucconnanus. (2 gaca)

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

Jlexknus 10. Cnabpie aeKkTpoiauThl. 3akoH pazbasinenus OctBanbaa. IoHHOE mpou3BeIeHUE 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 BBIMTOJI-
HEHUIO U 3amuTe JabopatopHoii paboThl (2 yaca) U BBHIOJHEHHE UHAUBHUIyaTbHOTO 3a0aHus (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
JoTycKa K j1abopaTopHOil padoTe, 3ammTa J1adopaTopHOU paboThI, OMPOCH! «Y JOCKH» HA MPAKTH-
YEeCKOM 3aHSTHH, KOHTPOJIbHAS paboTa.

Tema 7. JnexkTpoxumudeckue cucreMbl. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC CBOMCTBA BEelIECTB.
Jekmua 11. OxucIuTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA  BemiecTs. OKUCIUTEILHO-
BOCCTAaHOBUTEJIBHBIE PEAKIMM B JIEKTPOXUMHUH. BUIbI 21€KTpoaoB. Psn HampskeHHs METalloB.
TepMoanHaMHKa AJIEKTPOXMMUYECKHX IIPOLECCOB. BO3HMKHOBEHHME IBOWHOIO JJEKTPUYECKOTO
CJIOSl Ha TpaHULE pa3jieNa METaI-pacTBOp. Pacuer paBHOBECHBIX NMOTEHLIMAJIOB M0 YPAaBHEHHUIO
HepHacra. (2 gaca)

IIpakTnueckoe 3ansaTue 7. OBP. OTBeTsl Ha Bompockl TecToB. [IproOpeTeHne HaBBIKOB paccTa-
HOBKHU KO3((UIIUEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklUsIX. PyOeKHbIN KOHTPOIIb 110
KMHETUKE U paBHOBeCHIO. (2 yaca)

JlaGopaTopnasi padora 9. OKHCIIUTETHPHO-BOCCTAHOBUTEIIBHBIC PEAKITNH. 3HAKOMCTBO C BIIHSTHH-
€M XapakTepa Cpeibl Ha X0 peaklMy Ha MpUMepe epMaHraHara kaius. (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 mpakTraeckoMy 3anatuio (1 gac). (Bcero mo teme 7 — 3,5 gaca).

Texkymmii KOHTPOJIb — YCTHBIN ONPOC 10 MaTepuaily JEKLUHU, YCTHBIM OMpOC MPHU MPOBEAECHUU
JIOTTyCcKa K JIabopaTopHOM paboTe, 3amuTa J1a00paTOpHON pabOTHI, OMPOCHI «y JOCKW» Ha MPAKTH-
4ECKOM 3aHSTHH.

Tema 8. YcTpoiicTBO U yc/j0BHAA PadoThl raJIbBAHUYECKHX 3JIEMEHTOB. XHUMHYECKHE HCTOYHUKHU

ToKa. TonJMBHBIE 3JIeMEHTBI
Jlekuus 12. YcTpoiicTBO U ycinoBusi paboThl rajgbBaHMUYECKOro anemenTta Jlanuaisa-SAkoou. Cxe-
MBI, TpapuKU MOJSPU3ALMOHHBIX KPHUBBIX, AiekTponanble peakiuu. TOP. DJIC. Ilonspusarnmus.
Bunel nongpuzanuu. 3aBUCMMOCTb PABHOBECHBIX MOTEHIIMAIOB OT AKTUBHOCTU MOHOB B PacTBO-
pax. TepmoaumHamudeckue ycioBusi padoTsl ['D. KuHeTnka 3meKTpOXUMHYECKUX MPOIECCOB. 3a-
BHUCHUMOCTbD 3JIEKTPOXMMHMUYECKUX MPOLECCOB OT M3MEHEHMsI aKTMBHOCTH MOTEHIHUAIONPEAEIISIO-
mux noHOB. KoHnenTparuonusiii I'9.(2 Jaca)
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Jlekmust 13. Xummdeckue uctounuku Toka. IlepBuunsie XWUT. VYcrpoiicTBO MapraHieBo-
LIMHKOBOT'O TaJbBaHUYECKOIO 3JI€MEHTA. AKKYMYJIATOPHI (KUCIIOTHBIE, 1IEI04YHbIE). TOIINBHbBIE
3JIEMEHTHI (KHCJIOPOIHO-BOAOPOIHEIN). JlocToMHCTBa M HenocTaTku padoTel bTD. (2 vaca)
IIpakTHyeckoe 3ansaTHe 8. ['anbBaHMUECKUI 31EMEHT. (2 Yaca)

Jladoparopunasi pa6ora 10. ['anmpBanmueckuii snemeHT. OBIajgeHUE METOIUKOW COCTaBIICHUS
raJbBaHUYECKUX IICTICH U M3MEPEHHSI HANPSDKEHHS TAIbBAaHMUYECKHUX JIEMEHTOB. (4 yaca)
CamocrosiTe/ibHast padoTa. V3yueHne JEKIIMOHHOTo MaTepuaia (2 yaca), MOAroToBKa K BBITOJ-
HEHUIO U 3aluTe JabopaTtopHoil paboThl (2 yaca) U BBIIOJHEHUE UHAUBHyanbHOro 3ananus (0,5
yaca), MOArOTOBKa K mpakTrueckoMy 3anatuio (1 gac). (Bcero mo teme 7 — 5,5 gacos).

Texkymuii KOHTPOJIb — YCTHBIM OIPOC IO MaTepUally JEKLUHUH, YCTHBIM OIPOC MpU MPOBEACHUU
JIOITyCKa K JIabopaTopHOi paboTe, 3amuTa 1abopaTopHoi paboThl, OMPOCHI «y JOCKH» Ha MPAKTU-
YECKOM 3aHSITHH, KOHTPOJIbHAas paboTa.

Tema 9. D1ekTpo/IU3 paciiaBoB H BOAHBIX PACTBOPOB 3JIEKTPOJINTOB.
Jlekums 14. DneKkTponu3 pacijiaBoOB U BOJHBIX PACTBOPOB ANEKTPOIUTOB. DIEKTPOIU3 C PACTBO-
PUMBIMU U HEPAaCTBOPUMBIMH 3jeKTpoiamu. [locienoBarenbHOCTh HMPOTEKAaHUS MPOLECCOB 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 3JeKTposnThl, 1o OBP, raibBaHn4yeckomy 37eMeHTy. (2 Jaca)
JlabopaTopnasi pa6ora 11. Dnextponus. M3yueHne KonMuecTBEHHBIX 3aKOHOMEPHOCTEH mpoliec-
ca 2JIEKTPOJIM3a Ha PUMEPE pacTBOpa Cyb(aTra HATPUS HA HUKEJIEBBIX AJIEKTPojIax. (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
Yaca), MOJArOTOBKA K MpakTudeckoMy 3ausaTuio (1 gac). (Beero o reme 9 — 3,5 yaca).
Texkymmii KOHTPOJIb — YCTHBIA ONPOC IO MAaTEpHAly JIEKIIUH, YCTHBIM ONPOC IPU NMPOBEACHUU
JIOITycKa K JJabopaTtopHoOi padoTe, 3auTa J1adopaTopHOi paboThl, OIPOCHI «y JTOCKH» Ha MPAKTH-
YECKOM 3aHITHH.

Tema 10. Koppo3ust Metaios. MeponpusiTus 1o 3alyuTe MeTAIJI0B 0T KOPPO3HH.
Jlexknus 15. Koppo3us meranioB. Xumuueckasi KOppo3us. Y CIOBHS MPOTEKaHUsI KOPPO3HOHHOTO
nporuecca. DinekTpoxumudeckas kopposus. [laccuBHocTh MeramioB. CxeMbl MUKpOTaJlbBaHUYeE-
CKUX KOPPO3MOHHBIX 31eMeHTOB. [lomspuzanus nmpu Koppo3uoHHOM mporecce. Koppo3nonHas
YCTOWYHUBOCTH METAJJIOB M CIUIABOB. (2 waca)
Jleknus 16. Knaccudpukanuss MeponpusaTHid 10 3alIUTE METAIOB OT KOPpPO3UH. MeTobl 3JIeK-
TPOXUMHUYECKOH 3amuThl (KaToaHasl, aHOJHAs, MPOTEKTOpHas). MeToabl W3MEHEHHs MPHUPOIBI
KOPPOJHMPYIOLIETr0 MeTalja. 3alluTHbIe HEMETaJUIMYECKHe, 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 JIETO-
JASpU3ALUK MPU KOPPO3UU. 3HAKOMCTBO C HEKOTOPBHIMHU METOJIaMH 3allUThl METANIOB OT KOPPO-
3ud. (6 yacoB)
CamocTosiTeIbHAsI padoTa. V3yueHue JIeKIMOHHOTO MaTepHraia (2 Jaca), MOArOTOBKA K BBIMOJI-
HEHMIO U 3aIuTe JIabopatopHOi paboThl (3 yaca) U BBINOJIHEHHE UHANBHIyanbHOTO 3ananus (0,5
yaca), MOJAroTOBKa K mpakTuueckoMy 3ansatuio (1 gac). (Becero mo teme 10 — 6,549acoB).
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Texkyumii KOHTPOJIb — YCTHBII ONPOC 1O MaTepuany JEKLUUU, YCTHBIN ONpOC MpU MPOBEICHUU
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 OpraHnyeckux BemecTB. Crenupuieckue 0COOCHHOCTH OpraHu-
YecKuX coenrHeHui Peaknuum nmonumepusanuu, ux mexanusmbl. [lonmumepst u onuromepst. Tep-
MOIIJIACTUYHBIE U TEPMOPEAKTUBHBIC MOJUMEPHI, UX 0coOeHHOCTU. CBOMCTBA U 001AaCTH MpUMe-
HEHHSI OCHOBHBIX IOJIMMEPOB HA MpPUMEpPE MOJIUITUIICHA, TOJUIPONIIEHA, TOTUCTUPOIIA, TOJIUBU-
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 nieHTHPUKANUA BelIECTB.
Jleknus 18. Xumuueckast nAeHTH(PHUKAINSA: KAaUeCTBEHHBIH M KOJMYECTBCHHBIH aHAIN3, aHATUTH-
YECKHUI CUTHAJ, XUMHYCCKUH, PU3NKO-XUMUYECKHI U u3ndeckuil ananus. (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 3a4ETHOW M 3K3aMeHalnoHHoM ceccusix B HUY MOU n MHCTpYKTUBHBIM MHCHMOM
ot 14.05.2012 1. Ne 1-23.

5. lNepe4yeHb y4yeOHO-meTOAMYECKOro obecneyeHUs AN CaMOCTOATENIbHOWM 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 obyuatlo-
LMXCA Mo AUCLUUNIINHEe

6.1 NMepeyeHb KOMNETEHLUN C yKazaHUeM 3TanoB ux popmmpoBaHus

[Tpu ocBOEHMM TUCHUILIMHBI GOPMHUPYIOTCS cleayronue NpodecCuoHaIbHbIe KOMIETEHIINH
[1K-1, TTIK-2.

YkazaHHas KOMIIETEHIUU (OPMHUPYETCSI B COOTBETCTBUHU CO CIEAYIOIIMMU 3TAllaMU:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUYECKUX 3HAHMM, MPEITyCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHLHUSMHU.

2. IlpuoOperenue u pa3BUTUE MPAKTHUECKUX YMEHUH, IPEyCMOTPEHHBIX KOMIIETCHIIUSIMU

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.



Pabouas npocpamma oucyunaunvt b1.5.7 «Xumusy T

CMOSEHCKWA

( DUITNAN

ity
[/ c] 7

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
TPEXYPOBHEBOM IIKaJIE:

- HOpOFOBLIfI YPOBCHB ABJISACTCA 00s13aTeNILHBIM JJIA BCEX 06yqa}om1/1xc;1 110 3aBCPIICHUN OCBOCHUA
JVCLUIUIAHBL,

- TIPOJBUHYTHIA YPOBEHb XapaKTEPH3YyeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTEPUCTHUK cop-
MHUPOBAHHOCTH KOMITETEHIIUH 10 3aBEPLUICHUN OCBOCHUS IUCLUUILINHBL,

- JTAJIOHHBIA YPOBEHb XapPAKTEPHU3YETCS MAKCHUMaJIbHO BO3MOKHOW BBIPA)KECHHOCTHIO KOMIIETEH-
LIUU U SIBJISIETCS BaKHBIM KaUECTBEHHBIM OPUEHTUPOM JIJISl CAMOCOBEPILIEHCTBOBAHUS.

[Ipu nocrarounom kadectBe ocBoeHus Ooiee 80% NpUBEICHHBIX 3HAHWN, YMEHHHA W HABBIKOB
IIpenojaBaTellb OLICHUBAET OCBOCHUE JIAHHOM KOMIIETEHIIMU B paMKaxX HACTOSIIEH NUCLHUIUIMHBI HAa JTa-
JIOHHOM YpOBHE, Ipu ocBoeHHH Oosiee 60% MpHUBEICHHBIX 3HAHWW, YMEHUN M HABBIKOB — Ha MPOJBHHY-
TOM, IIpu ocBoeHuH Oosee 40% MpHUBEICHHBIX 3HAHUM, YMEHUIH M HAaBBIKOB - Ha MOPOrOBOM ypoBHE. B
IMPOTHUBHOM CJIy4a€ KOMIICTCHI M B paMKax H&CTOSIHIGﬁ JUCHUITIINHBI CHUTACTCA HEOCBOCHHOM.

YpoBeHb CHOPMUPOBAHHOCTH KaXKIOH KOMIIETEHIIMH HA PAa3IMYHBIX 3Tarax ee (OpMHUPOBAHHS B
mponecce OCBOCHUMA I[aHHOfI JAUCHUIINIMHBI OLICHUBACTCA B XOJC€ TCKYLICTO KOHTPOJIA YCIICBACMOCTU U
IpeaACTaBJICH Pa3jIMYHbIMU BUAAMH OLCHOYHLIX CPCIACTB.

[na oueHkn cHoOpMMPOBAHHOCTM B pamKax AaHHOW AMcuMnnnHbl obweobpasoBaTtesb-
Hon KomneTeHuun MK-1 «cnocoGHOCTh yuacTBOBATh B IJIAHUPOBAHUH, MOJIOTOBKE M BBHIIOJIHECHUU TH-
IMOBBIX OKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/II\/'I 110 SaI[aHHOfI MCTOAUKE» IMPETIOAABATCIIEM OLUCHUBACTCA CO-
ACPIKATCIIbHAsA CTOPOHA U KAYCCTBO MATCPUAIOB, IPUBCACHHBIX B OTYCTAX CTYACHTA II0 Ha60paT0pHBIM
pa60TaM. VY4UTEIBaIOTCA TaK)KE OTBETEI CTYACHTA HAa BOIIPOCHI IO COOTBECTCTBYIOIIUM BHIaM 3aHATHHI 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 PEAaKI1H, 3aKOHBI CTEXHOMETPHUH;

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

HaJIM4ue yMEHM S

- UCIIOJIB30BaTh MPUHIMUIT MIEPUOAUIHOCTH U HCpI/IOILI/ILIeCKYIO CUCTEMY JIA NPEACKa3aHUsA CBOM-
CTBA MMPOCTBIX U CIIOXKHBIX XUMUYCCKUX COCI[I/IHCHI/Iﬁ )51 3aKOHOMepHOCTeﬁ B UX UBMCHCHHUH,

- IPOBOAUTE PAaCUYCThI IO YPaABHCHUAM XUMHWYCCKUX peaKquI;

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

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

Kputepun orieHuBaHusS YPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIIMH B IMPOIECCE BBITIOTHEHUS
3aIUThl Ta0OpaTOPHBIX paboOT, pacdeTHO-Tpaduveckux padoT, B pe3yiabTaTe BHIOJHEHUS 3aJaHUN Ha
MIPAKTUYCCKHUX 3aHATHSX.

Kputepuu onennBanus ypoBHs chopmupoBanHocTy komreteHuu [1K-1 B mporecce 3amuThs j1a-
OopaTOpHBIX paboT, Kak (HOPMBI TEKYIIETO KOHTPOJs. Ha 3amuTe COOTBETCTBYIOMHMX JIA0OPATOPHBIX pa-
00T Ipe/TararoTCsl BOMPOCHI, HCIIONB3YsI CIASAYIONINE METOAMUECKUE Pa3pabOTKU M YKA3aHUS:

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

Marepuaibl ipunoxxeHui K Hacrosimen PTT/I:
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[IpenogaBatesneM 3amaeTcs 2-5 BONMPOCOB M3 MPUMEPHOTO MEPEUYHsI BOMPOCOB MOCIE KaKIOH J1a-
6oparopHoii paboTsr (1).
[IpumepHbIe BapHaHThI BOIPOCOB:

Bonpocekl 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 3amojiHeHus 3JIeKTPOHHOUW 00omouku aroma? ChopMyaupylTe NMPUHIMIBI U
MpaBUjIa, KOTOPHIC MPU STOM HCIOJB3YIOTCA. 3aNHIIUTE MOJHYIO JIEKTPOHHYIO (HOpMYITy CIIEAYIOUIHX
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 ero MONOXKEHHE B IEPHOIMIECKOI 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,
(bOpMHPYIONIHNT 37EKTPOH, KBAHTOBBIE YKCIA JUIS AJIEKTPOHOB BHEIIHETO CIIOSI U (DOPMHUPYIOIIETO 3JICK-
TpOHA.

6. Uto Ttakoe BaseHTHOCTH? [lokaxkuTe pacmpeerieHue BaJCHTHBIX 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 OTIPEICTINTE COOTBETCTBYIOIINE 3HAUYEHHS 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" snextpoHa? Ilouemy o mpoucxoaut? Kakue BaJIEeHTHOCTH NIPOSBISIOT
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 CTPOSHMSI aTOMa pa3INiKe B BaJICHTHBIX BO3MOXKHOCTSIX 9TUX JJIEMEHTOB.

10. aiiTe onpeneneHuss MOHATUSM «IHEPTUsl UOHU3AIMNY, «CPOACTBO K DJEKTPOHYY, «AJIEKTPO-
OTpHUIATENLHOCThY. Kak MEHSIOTCS 9T XapaKTePUCTHKH, a TAK)KE PaJANYC aTOMa U METAINTUYECKHE CBO-
cTBa y aToMOB as1ieMeHTOB a) VII-A rpynmnel cBepxy BHU3, 0) |l mepuona cnesa nanpaso, B) 11-A rpynmnsl
CBEPXY BHH3?

Bomnpocs! k 3amuTre sadoparopHoii padorsl '"I/IC u HanpsKeHHe MeITHO-IIUHKOBOI0 I'aJib-
BAHMY€ECKOro 3jieMeHTa"

1. JlaliTe ompeneneHus] MOHATHSIM: CTAHIAPTHBINA AIIEKTPOIHBIA MOTeHnUan, nmpoBoaHuku | u 1l
pona, 3MEeKTpoasl (MX BUIBI), TalbBaHWYecKud smeMeHT, DJIC, momspuzanusi dJIEKTPOIOB (€€ BHIIbI),
BJIEKTPOXUMHUYECKUN Psii HAMPSHKEHUIA METAJNIOB, KOHIEHTPAILIMOHHBIN TAJIbBAHUYECKUAN 3JIEMEHT.

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 TTporieccoB u TOP.

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

4. CocTaBbTe CXeMy pabOTHI a) HATPUEBO-ATIOMUHUEBOTO, 0) KaJBIIMEBO-CEPEOPSHOTO, B) JINTHE-
BO-IIMHKOBOTO, T) 0JIOBIHHO-MaruueBoro I'D, paccuuraiite ero 3/1C npu cTaHIapTHHIX YCIOBUSX U IIPU
n3meHeHun aktuBHocTel [TIOU B pesynbTate padots B 10 pa3 mo cpaBHEHHIO CO CTaHAAPTHBIM 3HAUYCHH-
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5. CocraBbTe cXxeMmy padoOThI a) cepeOpsHOro, 0) MEIHOTO, B) CBUHI[OBOTO KOHIIEHTPAIIMOHHBIX
TaJIbBAHUYECKUX JIEMEHTOB MPHU aKTUBHOCTSIX MOHOB cepedpa 0,1 u 0,001 Moib/1, yKaXuTe aKTUBHOCTD
HMOHOB B aHOJIHOM M KaTOJHOW 30HAaxX. 3alUIIUTE YPAaBHEHUS JEKTPOJHBIX MPOIECCOB, pAaCCUUTANTE Be-
mnuuny DJ1C.

6. Kakue BuabI 371€KTpOI0B BaM M3BECTHBI? ONMUIIUTE YCTPOICTBO a) HOPMaIbHOTO BOAOPOIHOTO,
0) HOPMAJIBHOTO KHUCJIOPOAHOTO J3JIEKTPOJIOB. BriBeawte ¢dopMyny [UIsi pacuera IOTCHIMAIA a)
BOJIOPOJIHOTO, 0) KUCIOPOIHOTO 3JIEKTPOIOB.

7. PaccumTaiiTe NOTEHLMANbl BOJOPOIHOTO W KHUCIOPOAHOTO 3JIEKTPOJIOB MpPH MapLHUaILHOM
nasienuu ra3oB 1 atm. upH a) 9, 6) 12, 8) 3, 1) 14, 1) 0.

Kpurepun onennBanust ypoBHS c(hOPMHUPOBAHHOCTH KOMITETCHIIMU B PE3yJIbTAaTEe BHIMIOJIHEHUS 3a-
JAHUI Ha TPAKTHYECKUX 3aHATHUSX.
Kpurepun ouenuBanusi ypoBHs chopmupoBanHoctu kommereHiun [1K-1 B mpornecce perreHus
3a/1a4 Ha MPAKTHYECKUX 3aHSATHUSX.
[Ipennaraercs BapuaHT 3aJjaHusl, HAIIPUMEP: 33J1a4U 10 TEME « DKBUBAJICHT»
1. lns okucnenus 4,478 r AByXBaJIEHTHOTO MeTajuia motpedoanock 0,25 n kuciopoaa (H.y.).
Onpenenure metaii. KakoBa MossipHas Macca 35KBUBAJIECHTOB €ro oOKkcuaa?
2. Kakoii 00bem kucinopoza (H.y.) Heo0XoauMm Jist motHoro okucienus 18 r uunka? CKolbKo
rpaMMOB OKCHJIa TIPH 3TOM 00pazyercs?
3. s pactBopenus 16,8 r metanna notpedoBasiocs 14,7 r cepHoit kuciaotel. OnpenennTe SKBUBa-
JIEHTHYIO Maccy MeTajia U 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 J0Js Xjopa coctasiseT 79,78%. Beruncaure Mossip-
HYIO Maccy 3KBUBaJIeHTOB MeTaia. CoctaBbTe (hOpMyIly XJIOpUAA 3TOTO METaIa.
7. B x10puie HEKOTOPOTO YeTHIPEXBAIIEHTHOI'O METalljIa MaccoBast A0JIS XJIopa cocTaBisieT 69%.
Omnpenenure MeTal.
8. Cynbdua Mbllbsika coaepxut 51,6% cepbl, MOJIIpHas Macca SKBUBAJIEHTa KOTOpOi 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 BOHpOCLI 110 COOTBeTCTByIOIHI/IM BUIaM 3aH5[TPII>'I l'IpI/I TCKYHIGM
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 3JIEMCHTOB, UX I/IJIGHTI/I(I)I/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, MMOJIYYCHHBIC B KYypCC XUMHHU K IpoHeccCaM, NPpOUCXOAAIIUM B
OKpYJKarolIel cpesie, K pelIeHNI0 KOHKPETHBIX 33]1ad, CBSI3aHHBIX ¢ MPO(ECCHOHATBHON NeSITeTbHOCTHIO.
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MIPUCYTCTBHC HABBIKA BJIaJICHUS
- METOJIaMH XMMHYECKHX M MaTeMaTHYECKHX PacyeToOB; METOJaMH OOpabOTKH MOJIYy4aeMBIX pe-
3yJIbTaTOB.

Kputepuu ouennBanus ypoBHs cpopmupoBanHoctu komnetenuuu IK-2 «cmnoco6Hocts 00pada-
TBIBATh PE3YJbTAThI YKCIIEPIMEHTOB)» B MPOIIECCE 3AIIUTHI TAOOPATOPHBIX PabOT, Kak (OPMBI TEKYIIETO
KoHTpossl. Ha 3ammre coOoTBeTCTBYIOIUX J1a00paTOPHBIX PadOT MpelaraloTcs BOMPOCHI, HUCIOJIb3Ys
CIIEYIOINE METOJUYECKHE pa3pabOTKU U yKa3aHUS:

I'me6oBa H. b., Ocranenko JI.®. COopHUK 3a7a49 U yINPaXHEHUH 1O Kypcy «Xumus». CMOJIEHCK
PUO ¢ummana I'OY BITO «MDBU (TY)» 2012 -124 ¢.)

Marepuaiibl ipuioxxeHui k Hacrosimen PTT/I:

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

[TpumepHBIe BapHaHTHI BOIIPOCOB:

Bomnpocel k 3amuTe 1abopaTtopHoii padorsl ''PacTBoOpbI 3/1€eKTPOJIUTOB"

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. Yto mpexncrapisieT co00M BBIPAKEHHE JUIsI KOHCTAHTHI JUCCOIMAIMU? 3alUIUTe BBIPAXKEHUE
JUI KOHCTAHTBI IUCCOLMAIIMU a) YKCYCHOU KUCIIOTBI, 0) THAPOKCHIA aMMOHMSL, B) YTOJIBHOM KHCIIOTHI (110
CTYIIEHSIM).

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

4. Beruncaute nonnyto cuiry 0,05 M pactBopa ruapokcuaa Hatpus. Halinnte akTHBHOCTE HOHOB
HaTpPHUsI ¥ TUJIPOKCHUJI-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. Paccuuraiitre pH a) 0,05 M pactBopa cosssHOl kucnotsl, 6) 0,05 M pacTBOpa rupokcuaa 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. Maiite ompeneneHusl NOHITUSIM: OCMOC, OCMOTHYECKOE JIaBJIEHHE, THAPOJIN3 COJIel (€ro BU-
IIbl), AIEKTPONIUTHYECKAs TUCCOMAlNs (OCHOBHBIE MOJOKEHUS ), IKCTPAKIIHS, PACTBOPUMOCTh, ITPOU3BE-
nenue pactBopuMmoctu. Chopmynupyiite 3akoH Payins u cieacTBUs U3 HETo.

Kputepun oneHnBanus ypoBHs ¢(hOPMUPOBAHHOCTH KOMIETEHIIMH B PE3YJIbTATE BHIMOIHEHHS 3a-
JAHUU HA IPAKTUYECKUX 3aHATUSIX.

Kpurepun onennBanusi ypoBHsi copmupoBanHocTH KommereHmu [1K-2 B mporecce pemreHus
3a/1a4 Ha IPAKTUYECKUX 3aHATHUIX.

[Ipennaraercs BapuaHT 3aJaHusl, HAIPUMED:

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

2. PaccuunTaiiTe BBIXOJI ITO TOKY MeTaJula MpH deKTposn3e BoaHoro pactBopa NiSOs (pH = 3), ecin
nociie npoxoxaeHus 96500 K macca sxene3Horo katoja u3MeHunach Ha 14,68 r. AHOJ yroibHbIH.

3. Paccuwnraiite Bpemsi, HEOOXOAMMOE IS TTOTYYCHUSI HA YKEJIE3HOM U3/I€JIMH LIMHKOBOTO MOKPBITHS
Maccoil 65 T mpu IPOXOKIACHUU TOKa cuiiol 4 A yepe3 pacTBop cynb(daTa UHKA, €CIM BBIXOJ IO TOKY
uuHka pased 50% (pH = 3).

4. PaccuuTaiiTe BBIXOJ IO TOKY XJIOpa IIPU JIEKTPOJIM3E€ BOAHOIO pacTBOpA XJIOPHA HATPHS, €CIIU
Ha yTOJIbHBIX 3JEKTPOAaxX OJHOBPEMEHHO MOJYUYMIIM: Ha KaToJe — 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 MeTaiia, BBIXOJ IO TOKY KOToporo 25%. Kak nmpu 3ToM n3MeHHIIach Macca KaJIMUEBOT0 aHoa?

6. PaccuuTaiiTe BBIXOJ [0 TOKY Ta3000pa3HOro BEIIECTBA, BBIACIAIONIETOCS Ha cepeOpsiHOM 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 poTekatoiel peakuu 1o cxeme K + Hz = KH oTHOIIEHHE KOIMYECTB BTOPO-
IO peareHTa v IpOJyKTa COCTABJISICT:
| 1:1 | 1:2 | 2:1 | 3:1 |
2. Yucno MoJiel aToMOB KUCJIOpoia B 5.6 11 030Ha (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM U3 CIeyIONIMX BEIEeCTB MAacCOBasl A0JIs yriepoja Haubopas?
| C.HsClI l C2HsOH | C2HsNO> | C2HsSO3H |
4. Tlo 3apanubiM BetectBaM — ruapokcuay Ca(OH)2 u kucnornomy okcuny Cl2O7 — BeiBoauTCS
dhopmyna cpenHe 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 Tema «IKBHBAJIEHT)

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(NO3z)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, coaepkaiiero vs(CO2) = 0.76 Mob:
| 17.02 | 8.51 | 4.26 | 21.28 |
4. Ilpu oxkuciennu 2.0 T OKCHAA IBYXBaJECHTHOTO MeTaia oopa3oBayiock 2.8 T okcuaa. Onpene-
JIUTE 3HAUYCHHUE MOJISIPHOM MacChl 5KBUBAJICHTOB METAaJLjIa.
| 40 \ 60 \ 20 \ 10 \
5. KakoMy 13 nepeuncieHHbIX 3Ha4eHNUl cooTBETCTBYET M,5(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 (popMHUpOBaHUs, B JONOJHEHHE K MOPOrOBOMY CAMOCTOSITENIHO 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 MOPOTOBOTO SBISIETCS OCHOBAHUEM ISl JO-
MycKa 00y4aromerocsi K MpoMeKyTOUYHOM aTTECTaIlu 10 TAaHHOW AUCITUIUIMHE.

DopMoii TPOMEKYTOUHOM aTTeCTAUH 10 JAHHON JUCIHUILIMHE SBIISETCS dK3aMEeH, OLICHUBAEMBbIi
o npunaron B HUY «M3OW» derpipexOamibHOM cucteMe: "oTiandHo", "Xopoiro", "yaoBlIeTBOPUTEIb-
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):

OneHKH «OTIUYHO» 3aCIyKUBAET CTYJIEHT, OOHApYXHUBIIMI BCECTOPOHHEE, CUCTEMATHUECKOE 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 AUCHUIUIMHBI; MPOSBUBLIMKA TBOpPUYECKHE CIIOCOOHOCTH B MOHUMAa-
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, IPABUJIBHO BBINIOJHUBIIEMY IPAKTUYECKHE 3aJaHUE

O1eHKHN «XOPOIIOY» 3aCiy’KUBAEeT CTYAEHT, OOHApYKUBIIMI MMOJHOE 3HAHHWE MaTepualia U3ydeH-
HOM JUCUUIIIMHBI, YCIECIIHO BBINOJHSAIOMIMM IIPETYyCMOTPEHHBIE 3a/I1aHMs], YCBOUBIIMM OCHOBHYIO JIMTE-
parypy, peKOMEHJOBaHHYIO0 paboueil mporpamMMol JUCHMIUIMHBL, MTOKA3aBIIEMY CHCTEMAaTHYECKMH Xa-
pakTep 3HaHUN MO NUCUUIUIMHE, OTBETHBIIEMY Ha BCE BONPOCHI OWieTa, MPaBUJIBHO BBINOJHUBIIEMY
MPAKTUYECKHE 3aJJaHNe, HO JIOMYCTUBLIEMY ITPH 3TOM HENPUHIMITHAIBHBIE OLITHOKH.

OneHKH «yJTOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYJEHT, OOHAPYKUBIIMNA 3HAHHE MaTepuana u3y-
YEeHHOW TUCIMIUIMHBI B 00beMe, HEOOXOIUMOM Ui JaibHeimeil yueObl U mpeactosiei paboThl 1Mo
npodeccuu, CIpaBIsSIONIUMNACS ¢ BBHIIOJHEHUEM 3aJJaHHM, 3HAKOMbI C OCHOBHOM JIMTEpaTypol, peKOMEH-
JI0BaHHOU paboueil mporpaMMol JUCHMIUIMHBL, TOMYCTUBIINM IOTPEIIHOCTh B OTBETE HA TEOPETHUECKUE
BOIIPOCHI W/WJIM MPHU BBIMOJIHEHWN MPAKTUYECKUX 3aJaHui, HO 00safaronuii HeoOX0IMMBIMHU 3HAHUSMHU
JUIL MX YCTpaHEHHUs MO PYKOBOJCTBOM IPENoAaBatTeis, MO0 HEMPaBUIbHO BBHITOJHHUBILEMY MpaKTHUE-
CKOE€ 3aJIaHHe, HO MO YKa3aHUIO IMPENOAaBaTeNsl BBINOJHUBIINM IPYrHe NPAKTUYECKHUE 3aaHUS U3 TOTO
e pas3zelia JUCLUIIIIUHBL

OneHka «HEeyJOBJIETBOPUTEIHHOY» BBICTABIISETCS CTYAEHTY, OOHApYKUBILIEMY Cepbe3HbIE Mpole-
JIbl B 3HAHUSX OCHOBHOI'O MaTepHajia U3y4eHHOM TUCIMITIMHBI, JOMYCTUBIIEMY PUHIMITHAIBHbIE O O-
KM B BBITIOJTHEHUH 3aJ[aHU, HE OTBETUBIIEMY Ha BCE BOIPOCHI OHMJIETa 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, olieHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT IIPOJOJI-
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 CTYIEHT: IIOCIIe Hayala 3K3aMeHa OTKa3all-

15



" Bunnan
Pabouas npocpamma oucyunaunvt b1.5.7 «Xumusy N

[/ c] 7
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 ANMNIOMY BbIHOCUTCH OLIEHKa 3K3aMeHa
no_aucumninHe 3a 2 ceMecTp.

6.3 TUnoBble KOHTPOSbHbIE 3afjaHUA UNM UHble MaTepuarnbl, Heobxoaumbie AnNSA
OLUEeHKUW 3HaHWW, YMEHUN, HaBbIKOB WU (MNK) oOnNbiTa [AEATENIbHOCTHU,
Xapakrtepusyrwmx atanbl POpMUPOBaHMA KOMMNETEHUUMA B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

Bonpocsl o popMHUpOBaHUIO M Pa3BUTHIO TEOPETHUECKUX 3HAHHM, IPEAYCMOTPEHHBIX KOMIIE-
TEHIMSIMHU, 3aKPETJICHHBIMHU 32 AUCLHUILIMHON (MTPUMEPHbIE BOIIPOCHI 110 JIKLIMOHHOMY MaTepuaiy Juc-
LUIUTHHBL JUTs PyOeKHOTO KOHTPOJIS, HAIIPUMED, 110 HUKEIIPUBEICHHBIM TEMaM):

PacTBOpBI 2J1EKTPOJIUTOB M HEIJIEKTPOJIUTOB
1.0OcMmoTHueckoe JaBiaeHUE pacTBopa, comxepxkaiiero 45 r riroko3sl (M= 180 r/moinb) B 151 BOJIbI
paBao 607950 I1a. Onpenenure TemepaTypy pacTBopa.
2. Paccuuraiite pH 0,1M pactBopoB azotHoit kucinotsl, 0,04 M rugpokcuna ammonus 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, BBIBOJ KOHCTAHTHI HOHHOTO MPOU3BEACHUS BOJIbI, IOHSATUS BOJOPOIHOTO U
TUIPOKCUIIBHOTO TIOKa3aTelNeH.
5. Cmemanu pasHble 00bembl 0,02 M pactBopa xnopuna xkaiasius u 0,02 M pactBopa cynbdara
xanus. Bemager mu ocanok cyibgara kansuusa? (IIPcasos) = 6-107°)

OKHC/IMTEILHO-BOCCTAHOBUTEIbHbBIE PEeaKIIHH
1. Onpenenure crenens okucieHus cepbl B coeaunernn 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
K09()(UIMEHTHI B ypaBHEHUH PEAKIHH, YKQKUTE OKHCIHUTENh H BOCCTAHOBUTEIh
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 palOTBI CepeOPSHO-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 cepeOpsHO-HUKEIEBOro raJiIbBAHUYECKOTO 3JIEMEHTA.
4. Kak mmenurcs D/IC cepeOpssHO-CBUHIIOBOTO TaJIbBAHUYECKOTO AJIEMEHTA 10 CPaBHEHUIO CO
CTaHJapTHBIM 3HAYEHHUEM, €CIIM aKTUBHOCTH MOTEHIMAJIONPEACISIONINX HOHOB B pe3yjbTaTe pa-
00ThI m3MeHmnack B 10 paz?
5. Paccunraiite 3/]C rambBaHUYECKOTO dJEMEHTa, €CIM M3MeHeHue sHeprun ['mboca TokooOpa-
3yrolei peakuuu paBHo -227,7 kJ/Mounb, N = 2.

16



Pabouas npocpamma oucyunaunvt b1.5.7 «Xumusy N

C %‘ﬁ’}%ﬁ‘%
M3n_
Bonpocs! 1o 3aKkpenyieHnIo TEOPEeTUIECKUX 3HaHUHN, YMEHUI U MPAKTUYECKUX HABBIKOB, MPEAY-
CMOTPEHHBIX KOMIIETEHIIUEH (BOIIPOCHI K 9K3aMEHY)
[lepBslii U BTOPOI BOIIPOCH B SK3aMEHAIIMIOHHOM OUJIeTe CTYJEeHTa — BOMPOCHI IO JIEKIIMOHHOM
Matepuany. Tperuit Bompoc — 3a7aua Ha TeMy, OMH3KYI0 K pa30upaeMbIM Ha TIPAKTUYCCKUX 3aHSATHUSX.

Bonpocsl k 3k3aMeHy 110 Kypcey « XUMHUSI»:
1. IlousTHe 0 XUMUYeckoM dKBUBaeHTe OmnpesiereHne SKBUBAJICHTOB BEIIECTB B MOHOOOMeHHbIX U1 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 cTpoeHun atoma. CoBpeMEHHBbIE NPEICTABICHHS O CTPOCHHM aTOMa
(KBaHTOBO-MEXaHMYECKas MOJEINb): MoHATHE opOuTanu. [IpuHIMN HeolpenereHHOCTH, TBOWCTBEHHAS
IIPUPOJIa SJIEKTPOHA.
3. KBantoBble uncna kak pe3ynbTar pemieHus ypaBHenus lllpeaunrepa (riaBHoe, opOUTalIbHOE, Mar-
HUTHOE,) CIIMHOBOE, UX (PU3MUECKUN CMBICI (HA TPUMEpax)
4. DnexTpoHHbIE (HOPMYIBI aTOMOB. [IpUHIUMBI U TOPSIIOK 3aIIOJHEHUS] aTOMHBIX OpOUTalieil MHOTO3JIEK-
TPOHHBIX aTOMOB (IPUHUUI MUHUMYMa sHeprud, npuHuun [laymnu, npasuno I'ynna, npasuno Kieukos-
ckoro) (Ha mpumepax) I[lonarue o GopmMUpYIOIIEM SITEKTPOHE.
5. [lepuonnueckas cucrema snementoB Jl. U.MenneneeBa. OCHOBHBIE CBOICTBAa aTOMOB (paanyC, SHEPTHUs
WOHM3AIUU, CPOJACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTb, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA) U 3aKOHOMEPHOCTH UX U3MEHEHMs B rpynnax u nepuojaax. llepuoauueckuii 3akoH.
6. TToHsiTHE O BAJICHTHBIX JJIEKTPOHAX M BajeHTHOCTH. OnpenesieHne BAICHTHOCTH aTOMOB S-, p-, d-, f-
3JIEMEHTOB B BO30YXKIEHHOM M HEBO30YXJIEHHOM COCTOSHUU (Ha mpumepax) BanentHocTs 31memeHToB |
IIEpUoa.
7. Xumudeckas cBsizb. OOpa3oBaHUE XUMUYECKOM CBSI3U MO METO/Y BAJICHTHBIX CBsI3€l (Ha MpUMEpe 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 CBs3M. Bupl xuMudeckoit cBsa3u Ha npumepe mojiekyit: NaCl, O NHs,
KHCO:s.
9. KoBasieHTHas XMMHYeCKasi CBsI3b, MEXAaHU3MbI €€ 00pa30BaHUs W CBOWCTBA (HACKHIIIAEMOCTb, HAIIPaB-
JIEHHOCTb, KPAaTHOCTb, MOJIAPHOCTH). Buibl KOBajieHTHOH cBA3M (TMOJsApHAas, HEmoyspHas, JOHOPHO-
akuenTopHasi) (Ha mpuMepax).
10. MonHas cBsI3b, €€ 0COOEHHOCTH, MEXaHU3M 0Opa3oBaHusi. CBOICTBa BELIECTB C HOHHOU CBs3bI0. 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
KOMILJIEKCHBIX COeTUHEHUsIX. MexaHu3M oOpa3oBaHUs CBsi3ell BO BHYTpeHHEW cdepe (Ha mpumepax) Mo
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
(GYHKIMSX COCTOSsIHUS cucTeMbl Teruora u pabota. BHyTpeHHsst 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 X0JI¢ XUMUYECKUX peakiuii. FI3MeHeHre SHTPpONUH npu (Ha30BBIX IMEPEexo/ax.
18.Onpenenenne  HampaBieHHs W [pelena  CaMOMNPOM3BOJIBHOTO  TMPOTEKAHUS  PEaKIIH.
DOHTaNBNUIHBIA W SHTponuiHbIM (akTtopel. CBoOomHas sHeprusi ['mb6ca. Temmneparypa paBHOBECHS.
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 TemriepaTypsl. [IpaBmio Bant-I'odda. Dneprus ak-
TUBaLMU. YpaBHEHUE AppeHuyca. DHEPreTUUECKUE AUarpaMMbl X0J1a 9K30- U 3HJIOTEPMHUUECKON peak-
LUU.

21 Karamu3: BuIbI, MexaHU3Mbl. OCOOCHHOCTH KAaTAIUTUYECKUX MPOIECCOB. JHEPTETUUYCSCKUE THUarpam-
MbI KaTaIUTHYECKON U HEKATaIUTHYECKON PeaKuu.

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

23. Bimsinue n3MeHeHHs KOHIEHTPAIMK BEIIECTB, TEMIIEPaTyphl, JaBlICHUS U 00beMa CHCTEMBI, KaTaJlH-
3aTOPOB HA XUMUYECKOE paBHOBECHE U KOHCTaHTY paBHOBecHs. [Ipuniun Jle-IllaTenbe (Ha mpumepax).
24. Tlonsitre o pactBopax Knaccudukamus pactBopoB JXKunkue pacTBOpbl. MeXMOIEKYISIpPHOE B3aUMO-
netictBue nipu pacrBopernu nonuoro (NaCl) u ciadononspuaoro (CH3COOH) Beriecta. ConbBaranus U
ruapaTanys WoHOB. TepMonmHaMUYecKne MPUYMHBI  00pa30oBaHUsl PacTBOPOB. TersioBbie A GEKTs mpu
PacTBOPEHHUU.

25. CriocoObl BeIpa)KE€HHsI KOHIIEHTPAIIMK PAaCTBOPOB (MaccoBasi JOJs, MOJISIPHAS JIOJISL, TUTP, MOJSpHAs
KOHIIEHTpAIHsl, HOpMalbHAasi KOHIICHTPAITHS).

26. JlucniepcHble cucteMsl. JlucnepcHocts. Kimaccudukarus qUCIiepCHBIX CUCTEM I10 arperaTHOMY COCTOSI-
HUIO JUCIIEPCHOM (ha3bl M AUCIEPCUOHHOM cpefibl (¢ mpuMepamu). [lomydeHnune u cBoiicTBa AMCIIEPCHBIX CH-
creM. PacTBopbl, ux kinaccudukanus. HacpleHHble, HEHACHIIIIEHHbIE, TIEPECHIIEHHbIE PACTBOPBI.

27. UneanpHblil pacTBop. KomnuratuBHbeie cBOMCTBA pacTBOpoB. [loHMKEeHNE NaBiIeHHs Mapa pacTBOPU-
TEJsl HaJl paCTBOPOM, MOBBILIEHUE TEMIIEPATYPbl KUIEHUsI U IMOHM)KEHHE TEMIEpaTyphl 3aMep3aHusl pac-
TBOpa (3akoH Payns), ocMoTHUYeCKOe TaBIeHHE.

28. CBoiicTBa MCTUHHBIX pacTBOPOB. CIIOCOOBI BBIpaKEHHsI KOHIIEHTPALMU: MAccoBasi JIOJsl, MOJISIpHAs,
MOJISIpHAsI 5KBUBAJICHTA, TUTP, MOJISUIbHAS, MOJIBHAS J10JIsI, B3AUMOCBSI3b MEK/y KOHIIEHTPALUSIMHU

29. PacTBOpBI JIEKTPOIUTOB. MeXaHU3MBI JICKTPOIUTHYSCKON JTUCCONMAIMH BEIIECTB C MOHHON U KOBa-
JIEHTHOM NOJIIPHOM cBA3bt0. CTymeH4aTast AIUCCOLUALINSL.

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

31. PacTBOPHI CHITBHBIX AJIEKTPOJIMTOB, TUIIBI B3aUMOACHUCTBUI B 3TUX PAacTBOpax Ha MpUMeEpe pacTBOpe-
Hust NaCl. AxtuBHocTh MOHOB. MoHHas cuiia pactBopa. [IpaBuiio MOHHOM CHJIBI. Y CIIOBUS MPOTEKAHUS
peaxiuii oOMeHa B pacTBOpPax 3JIEKTPOIUTOB.

32. KucioTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOUKU 3PEHUS TEOPUU DIEKTPOIUTHUECKON THCCOLMAINH.
HNonnoe npounsseneHue 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 KaTHoHy, 10 aHUOHY, 110 KaTHOHY M aHUOHY OJTHOBPEMEHHO (Ha
npumepax). KonumuecTBeHHass XapakTepuCTUKa THAPOJIM3A: KOHCTAHTA M CTENEeHb T'uiapoiu3a. PakTopsl,
BIMsIOIIKE Ha ruapoin3. CrnocoObl cMellleHsl paBHOBecHUS Tpoliecca ruaponu3a. pH B pactBopax ruj-
POIU3YIOLIUXCS CONEN.

35. OxucnuTeNnsHO-BOCCTaHOBUTENBbHBIE TIporiecchl [ToHsTHE 00 OKHCIHNTENe, BOCCTAHOBUTEINE, OKHCIICHUH,
BOCCTAaHOBJICHUU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILECTB, MX 0OOCHOBAaHUE C TOUKH 3pe-
HUA cTpoeHwus aToMa (Ha mpumepax). Tumsl OBP (c mpumepamu). MeTot 371eKTpOHHOTO Oatanca (Ha mpu-
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36. O01He 3aKOHOMEPHOCTH AJIEKTPOXUMHUECKUX MPOLECCOB. BOZHMKHOBEHUE 3IEKTPOAHOrO MOTEHIIMA-
na. [IIkana cTaHIapTHBIX 3JIEKTPOAHBIX IOTEHIUAIOB. THUIIBI 3J1EKTPOIOB.

37. I'a30BBIE 271E€KTPOBI (BOJOPOIHBIN, KHCIOPOAHBIiA), UX CTPOCHHE. Y paBHEHHUs MPOIECCOB, MPOTEKAIO-
LIMX Ha BOJOPOJHOM M KUCIOPOJAHOM 3JIEKTPOJax NpU pa3Hbix 3HaueHusix 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 TaJIbBaHUYECKOTO 3ieMeHTa Jlanmans-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 MOTEHINATIOB METAUTMIECKUX U Ta30BBIX AIIEKTPOAOB 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 MIPUMEPE BOJOPOAHO-KUCIOpOaHOTO TD.

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

43. DnekTponu3 coyell (Ha mpuMepe 3JISKTPOJIH3a PacTBOpa COJIM C PACTBOPHMBIM aHOAOM). Cxema 3JieK-
Tposnza. [locnenoBaTenbHOCTb ANEKTPOAHBIX POLECCOB.

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

45. TlpumMeHeHne 3JeKTPOou3a: MOIyYeHHE YUCTHIX BEIIECTB papUMHUPOBAHUEM METAIIOB, JIEKTPOMeE-
TaJUIyprusi, raJlbBaHOIUIACTHKA, TaJIbBAHOCTETUS, 3JIEKTPONOJUPOBaHUE, pa3MepHas o0paboTka MeTan-
JIOB, aHOJIHOE OKCHJIMPOBAHUE.

46. Koppo3ust MeTaioB, ee BUABI. Y CJIOBUS MPOTEKAHUS AINEKTPOXUMHUYIECKON KOppo3un. CXeMbl MHKPO-
rajJbBaHUYECKUX KOPPO3HOHHBIX 3JEMEHTOB, YPaBHEHMS aHOAHBIX M KaTOJHBIX IPOLIECCOB(HA MPUMEpE).
Bonopoanas u kucnopoaHast 1enosipu3anus, yCiIoBUs €€ YCUICHHUS.

47. MetaMueckue U HEMETaNINYeCKue MOKPBITHS KaK METOJl 3alllUThl OT KOppo3uu. CXxeMbl KOppO3H-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHUH METAININYECKUX MMOKPHITUH (Ha mpuMepax).

48. CylHOCTh 3JIEKTPOXMMUYECKUX METO/0B 3alUThl OT KOPPO3UH (aHO/AHAs, KaTOJHasl, MPOTEKTOpHas
3aluTa). Y paBHEHUS MPOLECCOB, MPOTEKAOUINX HAa aHOIHBIX U KATOJIHBIX Y4acTKaX MPH JIEKTPOXUMHUYE-
ckoit 3amure. IlaccuBHOCTE MeTainoB. Jleruposanue.

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

50. TorMBHBIC 3JIEMEHTHI, X BHUIBL. KuciopoaHo-Bogopoanbii TD: cTpoeHue, ypaBHEHHUS TPOIECCOB,
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-IIMHKOBEIA ITEPBUYHBIN 3JIEMEHT: YCTPOWCTBO, YPaBHEHUS
IIPOLIECCOB, TOCTOMHCTBA U HEJOCTATKH.

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

54. BeicokoMorekynsapHbie coenuHenus. [loaumepsl u onuromepsl. [lomyyeHne noiaMMepoB: peakiuu mo-
JUMEpHU3alui U TOJIMKOHACHcauu (Ha npuMepax). Ctpoerne noiaumepoB. CTENeHb MOTUMEpPU3AIIH.
TepMomiacTH4HbBIE U TEPMOPEAKTUBHBIE MTOJIUMEPHI, UX OCOOCHHOCTH.

55. BricokonnacTuyHOe, BSI3KOTEKyUee M CTEKJI000pa3HOe COCTOsHHE moimmepoB. CBOMCTBAa U 06JIacTu
MIPUMEHEHUSI OCHOBHBIX MOJMMEPOB HA MPUMEPE MOJUITHICHA, MOJIUIIPONMIIEHA, TIOJUCTUPOIA, TOJTUBHU-
HWIXJIOpHA, GTOpoIuiacTa, (eHoriacra, AMBUHUIOBOTO U M30IIPEHOBOTO KayyyKOB, KallpOHOBOTO, aIle-
TaTHOTO BOJIOKHA, (heHOoI(pOopMaTbAETHAHBIX CMOJ.
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56. Xumuveckast HACHTU(PUKAIIMS BEIIEeCTB. AHATUTHYSCKHI curHai. KauecTBeHHbIN aHaAIH3.

3K3aMeHaHI/IOHHbIe 3aJauun

1. TIlpu B3aumozeiicTBuu 36 T TPEXBAJIEHTHOI'O METala C CEPHOM KUCIOTON BbIAEINUIOCH 44,8 11 BOO-
pona. Onpenenure Metaiul. Paccunraiite MOJISIpHYIO Maccy SKBUBaleHTa 00pa30BaBLIECHCS COJH.

2. Turp pactBopa NaxSOs pasen 0,01 r/mu. Paccuutaiite MOJSPHYIO M HOPMAaJIbHYIO KOHIICHTPAIIUIO
3TOr0 PacTBOpa.

3. B 1 noutpe Boasl pactBopmin28 r xene3Horo kymopoca (FeSOs -7H20). Paccunraiite MOISPHOCTS,
HOPMaJIbHOCTb ¥ MAaCCOBYIO JIOJIO MOJTYYEHHOT'O pacTBOpa, €CJU €ro MIOTHOCTH 1,2 I/MiL.

4. Kaxoit o6bem 0,1 H pacTBOpa cepHOW KHUCIOTH MOXKHO mpurotoBuTh 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?
VYKaXuTe ero BHEUIHUH 3JIEKTPOHHBIA YpOBEHb, (POPMHUPYIOUIMNA 3JIEKTPOH, 3HAYCHUs] KBAHTOBBIX YUCEIl
111 POPMHPYIOIIETO IEKTPOHA, IIEPEUUCIUTE BCE €T0 BOZMOKHBIC BAJICHTHOCTH.

6. 3anummMre MONHYIO 3JEKTPOHHYIO (OpMYITy aroma 3JeMEHTa ¢ (OPMHUPYIOLUIMM 3JIEKTPOHOM 4p
.YKakuTe BCe ero BO3MOKHbIE BaJICHTHOCTH U 3HAYEHUSI KBAHTOBBIX YUCEN JJIs1 JOPMHUPYIOIIETO IEKTPO-
Ha.

7. YKaxXWTe YUCII0 HECTIAPEHHBIX AIEKTPOHOB B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHUHM aTOMa XJIOpa.

8. Ilonp3ysce Tabuuiell 371eKTPOOTPULIATEIbHOCTEH, ONpeaeNTe XapaKkTep CBs3el B MOJEKYyJe CEpHOMH
KHUCJIOTBI U €€ HaTPUEBOW COJIU.

9. Onpenenure TUH MOpHIM3ALUM U M300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLIMX 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 coorBerctBeHHO 5 [Ix/Momnb-K, 10 JIx/Monb-K u 50 Jlx/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 CHUCTEMBI B 2 pa3a; 0) yBenmnuuth KoHneHTpauio 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 u3meHunach Ha 0,1 Moib/J1, eciii HayalbHble KOHIIEHTPALUU BelIecTB A
u B paBubI cootBercTBeHHO 0.5 11 1 Monb/n. K = 0,2. Kak u3MeHUTCsSI CKOPOCTh peakluy Py YBETUYEHUU
JIaBJICHUSI B CUCTEME B 2 paza?

15. Kyna cmecturcs paBHoBecue cucreMsl 2A(r) + B(r) = C(r) + 3/1(1) (JAH > 0) u kak npu 3TOM U3MEHUTCS
KOHCTaHTa PaBHOBECHUS, €CJIM a) YBEJIMYUTH JaBJIECHUE B CUCTEME; 0) YMEHBIIUTh 00bEM CHCTEMBI; B) IO-
BBICHM, TEMIIEpaTypy: ') yBEIUUYUTh KOHIIEHTpAIHIO BellecTBa B, 1) BBecTn katanuzarop?

16. PaccuuTaiite BenmmurHy KOHCTaHTHI paBHOBecHs Uil peakimu 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 30711 Opomuaa cepedpa, MoaydeHHOTO MprubaBIeHUEM H30BITKa Opo-
MUJIa KaJaust K pa30aBiIeHHOMY pacTBOpy HHUTpara cepebdpa. [IpuBenure GopmMyssl KoaryasHTOB 3TOTO 30-
T8,

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) JakmMyc?
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19. Bpruucaure creneHp aucconuanuu B rnporeHtax B 0,05 M pacTBope XJIOpPHOBATHUCTON KHCIIOTHI,
ecm K;=3-10%8.

20. Berauciure pH u pOH 0,01 M pactBopa ruzmpokcuaa amMonus. Kakoii 1IBeT B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBI OpaHKEBbIN, 0) PpeHondranent, B) T1akmyc?

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 Kajaus ¢ MEPEKUChIO BOIOPOIa B KUCIIOH 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, ecnu morTeHHHMan xKele3HOW MIACTUHBI, MOTPY-
KeHHOU B HachimeHHBbIH 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 AJIEKTPOTHBIX MTPOIECCOB M TOKOOOPA3yIOIIEH PeaKIIHH.

26. CocraBbTe cxeMy pabOThI IUTUEBO-IIMHKOBOTO ['D, 3amumimTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB
U TOKOOOpasyromien peakiuu, paccuntaite e DJC mpu craHIapTHBIX YCIOBUSX (IBYMs crioco0ammu).
[TpuBeaute rpaduk MONSIPU3ALUOHHBIX KPUBBIX.

27. CoctaBbTe cxeMy paboTHI )KeJIe3HO-BOIOPOTHOTO TaTbBAHMYECKOTO JIEMEHTA, 3alUIINTE YPAaBHEHUS
JIEKTPO/IHBIX MPOLIECCOB U TOKoOOpa3ytomiel peakiuu, paccunrtaiite 3JC (ycnoBus crannaptasle). Kak
Oyzaet u3MeHsAThes pH cpepl B aHOJHOM M KaTOAHOM 30HAX MpH ero padore?

28. Kakoil MeTamn MOXHO HCIONB30BaTh B KAueCTBE aHOJHOTO MOKPBITHS JJIS 3alIUTHI OT KOPPO3HH
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 kucioi cpene (pH = 6) Ha
Bozayxe. CoctaBbTe cxemy MI'D, 3anumuTe ypaBHEHHs peakifii, MPOTEKAIONUX HA aHOJHBIX U KaTOJ-
HBIX y4acTKax.

30. PaccuuTaiite BpeMs, He0OXOauMOe UIsl TIOTYYSHHs Ha KEJIEe3HOM HW3JENHUU IIMHKOBOTO MOKPBITHUS
Maccoi 65 T npu NpoXoXKJIeHUH TOKa cuiloil 4 A depe3 pacTBop cyib(dara IIMHKA, €CJIU BBIXOJ MO TOKY
uHKa paBeH 50%. 3anummre ypaBHEHHs MPOLECCOB, MPOTEKAIOIIMX HA KEJIE3HOM Karoje (M3JeNuu) U
IUHKOBOM anoje (PH=3).

6.4 MeTtoauyeckme maTepuanbl, onpegenswowme npoueaypbl OULEHUBAHUA 3HaHUM,
YMEHUNA, HaBblkOB U (Mnu) onbiTa [OEATENbHOCTU, XapaKTepusyrwmx ITanbl
¢hopmMupoBaHUA KOMNeTeHUUN

[Tponierypsl OllEHMBAaHUS 3HAHUM, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl (HOPMUPOBAHUS
KOMITETEHIINH, U3JI0’KEHBI B METOIUYECKUX peKoMeHAanusax «CloBapbh-CPaBOYHUK OCHOBHBIX MOHSATUI
U TEPMHUHOB MO XUMHUN», «COOPHUK MHAMBUIYAIBHBIX 3a/laHUH 10 Kypcy «Xumus» , «Pabodas teTpaasb
o XuMumny, «COOPHUK 3a7a4 U YIPa)KHEHUH 10 Kypcy «XUMUSD».

7. NepeyeHb OCHOBHOW M [ONOSIHUTENBLHON YY4eOHOM NUTepaTypbl, Heo6xoaMmMon Ans
OCBOEHUA OUCLUMIIUHDI
a) OCHOBHAsI JIUTeparypa
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1. EropoBa, O.A. Xumus. KoHncnekt nexkuuid i CTYISHTOB | Kypca WHXKEHEpHOro (akylibrera
nanpasienuii UMb, UJ1b: yueGHoe mocobue / O.A. Eroposa, O.B. KoBansuykoBa. - M. : Poccuiickuit
YHHUBEPCUTET NpykObl Hapoaos, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnexTpouHsIii 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 1 Hayku Poccuiickoit @eneparuu, OenepaibHoe TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTebHOe
yUpekJeHHE BbICIIEro mpodeccruoHanbHOro oopazoBanus «HOxHbIN (henepanbHblii 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 3aaHUl C TPUMEPaMH pPEIICHHIA:
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., nepepaod.
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-

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 ¢unuana 'OY BIIO «M3U (TY)» 2012 -124 c.
3.MoxoB, A.l. CoopHEK 3a1a4 110 o0mel xumuu: yaeoHoe mocodue / A.W. Moxos, JI.U. Ulypsi-

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., 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 MHAMBUIYAIbHBIX 3alaHUH MO Kypey "Xumus" : [METOA. yKas. sl CTYAEHTOB 00yY.
1o HarpasieHuo "OnekrposHepreruka’, "TemmosHepretuka”, "DIeKTpOTEXHUKA, dJIEKTPOMEXAHUKA H
anekTpoTexHosorun", "OnrorexHuka", "IIEKTpPOHNKA U MUKPOUIEKTpoHHKA", criel. "[InieBas nHxeHe-
pust Manbix npeanpusatuii] / CO MOU; coct. JI. @. Ocranenko, H. b. I'ne6osa, I'. B. Koporkosa .— Cmo-
nenck : CO MBMH, 2010 — 52 c.

6. COopHUK JTaOOpPaTOPHBIX paboOT MO XUMHH (TS HarmpaBieHus "TeXHOIOTHYEeCKHe MaITUHBI U
obopynoBanue" / C M3OU; coct. H.b.I'neboBa . — Cmonenck : CO MDBU, 2014 .— 68 c.

7.CrpaBOYHUK 0 XMMHUHU: OCHOBHBIE MOHATHUS, TEPMHUHBI, 3aKOHBI, CXEMBbI, (POPMYIIBI, CIIpaBOY-
HBI MaTepuan, rpaduku: yaebnoe nocooue / JIL.H. baunos, 1U.JI. [lepdunosa, JI.B. FKOmamesa, P.I". Uy-
BuisieB; Cankt-llerepOyprckuii rocyaapcTBEHHBIH MOJIMTEXHUYECKUH yHuBepcuteT. - M.: Ilpocmekr,
2015. - 156 c. - bubmmorp. B kH. - ISBN 978-5-392-16695-4; [DnekrpoHHbIi 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.
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8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «UHTepHeT»
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI
DJeKTpOHHBIC yueOHbIe ocobus mo odmiei xumun http://window.edu.ru/catalog/resources?p_

rubr=2.2.74.7.7

9. MeToaunyeckune YKazaHuA ans 06yqa|ou.w|xc;| no oCBOEHNU ANCLUUMNIINHDbI

JucuurinuHa npeaycMaTpuBaeT JIEKIIMU OJWH pa3 B HENIEIIO0, TaO0OpaTOPHbBIE 3aHATHE KAKIIYIO He-
JIENI0 C OTAENbHBIMM 3aHATUAMHU Ha 3allIUTY U NPAKTUUYECKUE 3aHATUA uepe3 Heaemto. M3ydyenue kypca
3aBepIIACTCS IK3AMEHOM).

YcnemHoe u3ydyeHue Kypcea TpeOyeT MmocemeHus JeKIui, akTUBHOM paboThl Ha MPAKTUYECKUX 3a-
HATUSIX U JIAOOPATOPHBIX pabOTax, BHIOJHEHHS BCEX yU4e€OHBIX 3aJlaHU MPETo/1aBaTesis, 03HAKOMIICHUS
C OCHOBHOM U JIOIIOJIHUTEIIBHOM JIUTEPATYPOU.

Bo BpeMms1 JieKIIUM CTYJIEHT JOJIKEH BECTU KPATKUIl KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JISKITUI TIpearoaraeT mpocMOTp KOHCIIEKTa B TOT e JCHb IOCIIC 3aHATHH.
[Ipu 3TOM HEOOXOIUMO MOMETHTH MaTepHUAJIbl KOHCIIEKTA, KOTOPHIE BBI3BIBAIOT 3aTPYAHEHUS JIJIsl TIOHU-
Manus. [Ipu 3ToM oOyuaromuiicss JOMKEH CTapaThCs HANTH OTBETHI HA 3aTPYAHHUTENbHBIE BOMPOCHI, UC-
MOJIB3YSl PEKOMEHIYEMYIO JIUTEpaTypy. Eciin eMy camMoCTOsATENbHO HE yIaloCch 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 TIOBTOPEHUS MPOWIEHHOTO MaTe-
pualna, mpoBepsisi CBOM 3HAHUS, YMEHHS U HaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

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

Meronuyeckue yka3zaHusi K IPAKTHUECKUM (CEMUHAPCKUM) 3aHATUSAM [0 AMCLMILIIMHE HapsIy C
paboueil mporpaMmoil 1 rpadKoM y4eOHOTO Mpolecca OTHOCATCS K METOJUUECKUM JOKYMEHTaM, Ompe-
JeNIAIOIIMM YPOBEHb OPraHU3alliy U KauecTBa 00pa30BaTEIbHOTO IIpolecca.

Copneprkanue npakTHUECKUX (CeMHHApckux) 3aHsaTuil pukcupyerca 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 yJensieTcs (OpMUPOBAHUIO KOHKPETHBIX YMEHHM, HABBIKOB, YTO U
OTIpesieNIsieT CojiepKaHue JIeATENbHOCTH CTY/ACHTOB - pellleHre 3ajad, rpadudyeckue padoThl, YTOUHEHHE
KaTEeropuil ¥ MOHATHI HAyKH, SIBISIOIINUXCS IPEAIOCHUIKON IPABUIIBHOTO MBIIUIEHUS U PEYH.

[TpakTHueckue (CEeMUHAPCKHE) 3aHATUS BBIOIHSIOT CIEAYIONINE 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 3HAYUMBIX 3HaHUH, yMEHUH, HABBIKOB;

MO3BOJIAIOT POBEPUTH IPABUIBHOCTD PAHEE MOJIYYECHHBIX 3HAHUM;

IIPUBUBAIOT HABBIKK CAMOCTOSATEIBHOIO MBIIIJIEHNSI, YCTHOTO BBICTYIUICHNUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEPUPOBAHUIO TEPMUHOJIOTHEH;

IIPEIOCTABIISAIOT MPENOIaBATEI0 BOZMOKHOCTh CUCTEMATHUYECKH KOHTPOJIUPOBATh YPOBEHb CAMO-
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CTOSITENIbHOU Pa0OTHI CTYACHTOB.

[Tpr MOATOTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAMMO MPOCMOTPETh KOHCIEKTHI JEKIUN U
METOJAMYECKUE yKa3aHHs, PEKOMEHIOBAHHYIO JINTEPATYPy 1O JAaHHON TEME; MOJTOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

B xo/1e BBINOIHEHHS HHAMBHUIYaIbHOTO 3aJJaHUs IPAKTHYECKOTO 3aHATHUS CTYACHT TOTOBHUT OTYET
0 pabore. B oT4er 3aHOCSATCS pe3yabTaThl BHIIOJHEHUS KaXJIOTO MYyHKTA 33JaHUsS (CXEMBI, TUarpamMmbl
(rpadukm), TaOGIMIIBI, pACYEThl, OTBETHI Ha BOTIPOCKHI IMTYHKTOB 3aJ[aHusl, BBIBOJIBI U T.I1.). [IpuMepHBIid 00-
paser; oopMIICHHS OTYETa UMEETCS Y MPETo1aBaTelis U TOBOJUTCA A0 CTy/IEHTA.

3a 10 MUH 10 OKOHYAHUSI 3aHITHS MPENOIABATENb MPOBEPSET 00bEM BBITOJHECHHON HA 3aHATHUH
paboThI U OTMEYAET PE3yNIbTAT B paboUyeM KypHaJe.

OcTaBuirecs HEBBIMOJIHEHHBIMH MyHKTHI 33aHUsI IPAKTHUECKOTO 3aHATHS CTYJIEHT 00s3aH J0/e-
JaTh CAaMOCTOSTEIBHO.

[Tocne mpoBepku OTUETa MpENOJABaTEIb MOXKET HMPOBOJUTH YCTHBIH WJIM NHUCHMEHHBIH OIPOC
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-
mipockl). [1o pe3ynpTaTam MpoBEPKH OTYETA U ONMPOCA BHICTABIISICTCS OIICHKA 32 MPAKTUYCCKOE 3aHSTHE.

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

BeinonHenue ctyaeHTamMu 1abopaTopHbIX padOT HalpaBlIeHO Ha:

0000111eHre, CUCTEMAaTU3AIUI0, YIIyOJIeHHe, 3aKpeIIeHHE MOJIyYeHHBIX TEOPETUUYECKUX 3HAHWM
110 KOHKPETHBIM TeMaM JUCLUILIINH;

dbopmupoBaHUE HEOOXOJUMBIX TPOPECCHOHATHHBIX YMEHUI 1 HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCA Ja00opaTOpHbIE pabOThl U UX O0BEMBI, OIPEIEISIOTCS
pabounMu y4eOHBIMU TIJIAaHAMM.

Mertoanyeckue yka3aHus 1O MPOBEACHUIO JJAOOPATOPHBIX PabOT pa3paldaThIBAIOTCS HA CPOK JEH-
ctBus PIT/L (I1IT) u Bimroyarot:

3aryiaBue, B KOTOPOM yKa3bIBaeTcsl BUJ paboThl (J1abopaTtopHas), ee MopsAaKOBbI HOMep, 00beM B
Jacax U HAaNMEHOBAHUE;

1eb PaboThI;

MIPEMET U COJIEP’)KaHne PaObOTHI;

00opy0BaHUE, TEXHUYECKHE CPEACTBA, HMHCTPYMEHT;

MOPsIIOK (ITOCIEI0BATEILHOCTD) BBITIONHEHUS PaOOTHI;

npaBuiIa TEXHUKU 0€30MacCHOCTH M OXpaHbl TPyJa Mo TaHHOH paboTe (110 He0OXOIMMOCTH);

oOurye npasuia K 0QpOpMIEHUIO pabOThI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHMS;

CIIUCOK JIUTEPATYpPHI (10 HEOOXOAUMOCTH).

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

[Tpu nnaHMpoBaHUU J1aOOPATOPHBIX PadOT CIENyeT YUUThIBATh, UTO HAPSAY C BEAYIIEH LIETBIO -
MOJITBEPKICHUEM TEOPETHUECKUX MOJIOKEHUH - B X0/1€ BBHIIIOJIHEHUS 3aJaHUN Y CTYI€HTOB (POPMHUPYIOT-
Csl IPaKTHYECKHEe YMEHHS W HAaBBIKM OOpareHus ¢ 1a00paTOpHBEIM 000pyIOBaHUEM, aIlapaTypor H T.II,
Onu (yMEHHs1) MOTYT COCTaBJISITh YacTh MPO(EeCcCHOHATBHOM MPAaKTUYECKON MOATOTOBKH, a TAK)KE UCCIIe-
J0BaTeNIbCKAE yMEHUs (HaOJI01aTh, CPAaBHUBATh, aHAJM3UPOBATh, YCTAaHABINBATH 3aBUCUMOCTH, JENIATh
BBIBOJIbI M 0000IIIEHNS, CAMOCTOSITEIILHO BECTH UCCIIEI0OBaHUE, ODOPMIIATH PE3YNIbTATHI).

CocraB 3amaHuii 1 J1abOpaTOpHOM pabOThl CIUIAHUPOBAH C TaKMM PacdyeToM, YTOOBI 3a OTBE-
JICHHOE BPEeMsI OHM MOTJIM OBITh KaUE€CTBEHHO BBITIOJIHEHBI OOJIBIIMHCTBOM CTYIECHTOB.

Heo6xonuMpIMu CTPYKTYPHBIMH 3JIEMEHTaMH J1a00paTOpHON paboThl, MOMUMO CaMOCTOSITEIbHON
NeSITeTbHOCTH CTYJCHTOB, SIBJISIFOTCS MHCTPYKTaX, MPOBOJUMBIN MPETOIaBaTeNieM, a TaKKe OpraHu3anus
00CYX/ICHHSI UTOTOB BBITIOJIHEHUSI JTA0OPAaTOPHOU pabOTHI.
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Brimonnenuto 1abopaTopHbIX pabOT MpeIIecTBYeT MPoBepKa 3HAHUI CTYJAEHTOB — UX TEOPETHU-
YECKOM TOTOBHOCTH K BBIITOJIHCHHUIO 33JIaHUS.

[Topsinok mpoBeeHMs J1a00PaTOPHBIX PadoT B LIEJIOM COBIAAAET € MOPSJIKOM IIPOBEIEHUS MIpaK-
TUYECKUX 3aHATUH. IIoMUMO COOCTBEHHO BBINOJIHEHHUS PAOOTHI U KaXA0H J1abopaTopHON pPabOThI
IIPEyCMOTPEHA MPOLEAypa 3alIUThl, B X0JIe¢ KOTOPOH IIpenojaBaTeslb IPOBOAUT YCTHBIM MM IMUCbMEH-
HBIM OIPOC CTYIEHTOB JJI KOHTPOJIS IOHMMAaHMs BBIIIOJIHEHHBIX UMH M3MEPEHUH, IIPABUIBHOW MHTEP-
IIPETALMN TTOJIyYEHHBIX PE3YJIbTaTOB M YCBOEHUS MMHU OCHOBHBIX TEOPETUYECKUX U MPAKTUYECKUX 3HA-
HUU 110 TEME 3aHATHS.

[Tpu mOArOTOBKE K IK3aMeHY B JOMOJHEHNUE K N3yUYECHHIO KOHCIIEKTOB JICKIMH, y4eOHBIX TTOCOOHI
U claiiioB, HeOOXOAMMO IOJIb30BaThCSl YUEOHOM JIMTepaTypoil, peKOMEHJOBaHHONW K HacTOsILEH Mpo-
rpamMme. [Ipu moAroToBke K 3K3aMEHy HYKHO U3YUYUTh TEOPHUIO: ONPENEICHHS BCEX MOHITHM U MOAXO/IbI
K OLIEHUBAHUIO JI0 COCTOSIHUS IOHMMAaHUs MaTepuasa U CaMOCTOATEIbHO 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 BaKHYIO POJib B XOJIE BCe-
ro yueGHoro nporecca. Metoauueckue MaTepuaisl U pekomenaanuu s obecnedenus CPC rorossres
IIpenojaBaTesieM U BbIJAIOTCS CTYACHTY.

10. MNepeyvyeHb UHPOPMALUOHHBLIX TEXHONONMU, UCMOSIb3yeMbIX NPU OCYLIECTBIIEHUMU
obGpa3oBaTenbLHOro npouecca NO AUCUUNIWHE, BKIKOYaA MepevyeHb MPOrpamMMHOro
obecne4vyeHUss U MH(POPMALIMOHHBLIX CMIPaBOYHbIX cUCTEM (NMPU HEOO6XOAMMOCTH)

He npenycmarpusaercs.

11. OnucaHme maTepumanbHO-TeXHUYECKoM O6asbl, HeoGxoaMMoWu Ans ocCyLecTBNEeHUs
obpasoBaTenbHOro npouecca No gucuuninHe

JlekKuMOHHBbIE 3AHATHS:

Aynuropus, OTBEIEHHAs COTJIACHO PACIHCAHUIO

IIpakTnyeckne 3aHATHSA MO JAHHON JUCHMUIUIMHE MPOBOIATCS B AyJUTOPUHU, OTBEJACHHOM CO-
TJIACHO PACIHCAHUIO

JlabopaTopHbie padoThl 10 JAHHON TUCIUILIHHE MPOBOIITCS B Y4eOHO-UCCIIEI0BATEILCKON JIa-
6oparopun Ne 316, 318

B ocHOBHOE 000pynOBaHKME yKa3aHHBIX JIAOOPATOPHIl BXOAUT O0OpYAOBaHHUE, HEOOXOIUMOE ISt
MIPOBEJICHUS TAOOPATOPHBIX PAdOT MO AUCHUIUINHE «XUMHUS». ITO — YCTAHOBKA JUIS ONpeaeneHus: 00be-
Ma BOJIOPOJIa, BBICIHBIIECTOCS B PEaKIMU MeTalla ¢ KUCIOTOW, pH-MeTp, ycTaHOBKa JUIS WU3YYCHHS
ANEKTPOIPOBOTHOCTH, DIEKTPObI (MEIHBIN, IIMHKOBBIN, HUKEJIEBBIC, CTATbHOW, YTOJNBHBIN), BOJBTMETD,
AEKTPOJIA3EP, TIOCY 1A, TOPKHU C PEAKTUBAMU, HHIUKATOPHI.

Y ;
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KaHJ. XUM. HayK, JTOIEHT : JI.®. Ocranenko
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3aB. kapeapoit TMO
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3aB. kadenpoit OMC J

KaHJ. TEXH. HaYK, JOLIEHT D/~ B.B. Poxkos

[Tporpamma ogo0peHa Ha 3aceaHUU Ka@enbi;l 1Mo ot 30.08. 2016 ., mpoToko Nel.
[Tporpamma cornacoBana Ha 3acenanuu kapeapsr OMC ot 07.09. 2016 r. mporokos Nel.
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