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1. Mepe4yeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbI

[lenpfo  OCBOCHHS  IUCHUIUIMHBI  SIBJISIETCS ~ MOATOTOBKA  OOYyYAMOIIMXCS K  HAY4YHO-
HCCIIE0BATENIbCKON AesTeNbHOCTH 0 HampapiieHuto moarotToBku 13.03.02 «DnekTposHepreTuka u dJIeK-
TPOTEXHHUKA» IOCPEJICTBOM OOECIeUeHUsT ATaroB (OPMHUPOBAHUS KOMIETCHIIMMA, MPETYCMOTPEHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HU)KE 3HAHUH, YMEHU 1 HABBIKOB.

W3ydyeHne 3aKOHOB, YHPABIAIOLIUX IPEBPALICHUSIMH BELIECTB B 3aBUCMMOCTU OT COCTaBa,
CTPOCHMSI W BHEIIHUX YCIOBHMM, KOTOPBIE IIOKA3BIBAIOT JIOTMYECKHE CBSI3M MEXKIY Ppa3InYHbIMU
o0nacTsIMM  3HAHWH, 4YTO OOECHEYUT BBITYCKHUKAM rpaMOTHOE U TJyOOKOE OBJIaJE€HUE
IpoGMINPYIOIIKUMHU JUCUUIUIMHAMY, TIO3BOJIUT YUYUTHIBaTh XMMU3M MEPOIPUATUH B JajibHelIIel padore
u OepekHOe OTHOLIEHHE K OKpyskarolel cpene. CoBpeMEeHHas TEXHOJIOTHS IIPOU3BOJCTBA AIEKTPOHHbBIX
cpeAcTB 0a3upyeTcs Ha HOBBIX XUMHUECKUX MaTepuallaX, OCHOBY JK€ TEXHOJIOTMYECKUX MPOLIECCOB MPO-
M3BOJICTBA PAHO3IEKTPOHHBIX CPEACTB COCTABIIAIOT XUMUYECKHE U (PU3UKO-XUMUYECKHE MTPOLIECCHI.

3agayamMu IMCUMIUIMHBI SIBISIETCS U3YYE€HHE MOHATUHHOTO ammapara AUCLMILIMHBI, OCHOBHBIX
TEOPETUYECKUX ITOJIO)KEHUH M METOJAOB, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUYECKUX 3HAHUM UL
peuIeHus NPaKTUYECKUX 3a/1a4.

JucuurumHa HarpaBieHa Ha (OPMHUPOBAHUE CIEAYIOINX MPO(ECCHOHATBEHBIX KOMITETCHIINH
ITIK-1 «cnocoGHOCTh yuyacTBOBaTh B MJIAHUPOBAHUH, TIOJTOTOBKE U BBIIIOJHEHUH TUIIOBBIX JKCIIE-
PUMEHTAJIbHBIX UCCIIEIOBAHUM 110 3aJaHHON METOAMKEY;

ITK-2 «cnocobHOCTh 00pabaThIBaTh Pe3yabTaThl SKCIIEPUMEHTOBY

B pe3ynbrare nzyueHus AUCUMIIIUHBI CTYACHT JTOJIKEH:

3nare:

- OCHOBHBIE IT0JIO)KEHHS aTOMHO-MOJIEKYJISIPHOTO YUEHHMSI, KJIACChl HEOPraHWYECKUX BEIIECTB, TH-
bl peakiuii, 3akonsl crexuomerpun (ITK-1);

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

- YYEHHUS O XMMHUYECKOM IIPOLIECcCe, IIEKTPOXUMHUUECKUX SBICHUSAX, XUMHIO BaXKHEHIIINX OMOTeH-
HBIX DJIEMEHTOB, uX uaeHtudukamnmo (I1K-2);

YMmerh:
- UCTIOJB30BATh MPUHILNI EPUOAUYHOCTH U lleproauyeckyro cucteMy A NMpeacKa3aHusi CBOM-

CTBa MPOCTHIX M CIIOKHBIX XUMHUYECKUX COCJAMHCHUHN U 3aKoHOMepHOcTel B ux u3MeHenun (I[TK-
1);

- IPOBOJIUTH pacyeThl 10 YpaBHEHUAIM XuMHudeckux peakiuid (I1K-1);

- paboTaTh C XUMHUYECKUMHU PEaKTHBAMH, JTA00OpaTOPHBIM XuMuueckuM obopynoBanuem (ITK-1);

- IPOBOJUTH y4eOHO-UCCIIEOBATEIbCKUI SKCIIEPUMEHT HAa OCHOBE BJIAJICHUS OCHOBHBIMM IIpHe-
MaMH TeXHUKHU padot B aboparopun (I1K-2);

- 0OPMIISATH PE3YJIBTAThl KCIIEPUMEHTAIBHBIX U TEOPETUUYECKHX PadOT, POpPMYJINPOBaTH BBHIBO-
nel (TTK-2);

- aJaNTUPOBATh 3HAHUS U YMEHUS, [IOJIyYEHHBIE B Kypce XMMMHM K ITpOLEccaM, IPOUCXOJAIINM B

OKpYXarollel cpefie, K PeIICHHI0O KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C MPOPECCHOHATBHOM JeATeb-
Hocthio (TTK-2).

Baanern:
- HaBBIKAMHU J1a0OPAaTOPHOTO MCCIIEI0BAHMS, PA0OTHI ¢ XHMMUUECKUMH PEaKTUBAMH ¥ XUMHYCCKH-
mu nipudopamu (I1K-1);
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- METOJAMH XMMHUYECKHX ¥ MAaTeMaTHYCCKUX PAcUYeTOB; METOJaMH 00pabOTKH MOJIydaeMbIX
pesynbraros (I1K-2).

2. MecTo gucuunnuHbl B CTPYKType ob6pa3oBaTesnibHOM NporpamMmbi

HucnunmuHa oTHOCHTCS K 0a3oBod uactu aucuuiuiiH b1.b.7 oOpa3oBaTenbHON MpOrpaMMbl
IIOITOTOBKM OakajaBpOB I10 HAIpaBJIeHUIO MOAroToBkH OakanaBpuara 13.03.02 «DnexTpolrHepreTuka u
AIEKTPOTEXHUKAY IS poduiiel « IJIEKTPOIHEPTETUICCKHIE CUCTEMBI i CETH», « IJIEKTPOCHAOKECHHEY.

B coorBerctBum ¢ yueOHbIM mmaHoM mno HampasineHuro 13.03.02 «DnexTposnepreTuka u
AIEKTPOTEXHUKAY TUCIUTIINHA «XUMUs» 0a3upyeTcs Ha CASAYIOMMX TUCIUTIINHAX

b1.b.6 «®uzuka»

3HaHUsI, YMEHUS U HABBIKHU, MOJYyYCHHBIC CTYJACHTAMH B MPOLIECCE M3YyUEHUs AUCLUILIUHBI SBIIS-
10Tcst 0a30i JIs:

b1.B O/I.2 Beenenue B 31€KTPOIHEPTETUKY

b2.V.1 [TpakTHKa 1O MOTYYECHUIO IEPBUYHBIX MTPOPECCHOHATLHBIX YMEHUH 1 HABBIKOB
b2.11.2 Hayuno-uccnenoBarenbckas paborta
b2.11.3 IIpenumuiomHas mpakTruka

Kypc «Xumus» crnocoOCTBYeT pacIIMpEeHUI0 3HAHUM O CTPOCHHU M CBOMCTBAX XMMHYECKHX CO-
€IMHEHUH, POJIM XUMHUYECKUX PEaKLMH AJIS MMOJIyuYeHHs TOIUIMBA, METAJLUIOB, cliocobaM UX 00pabOoTKU U
OUYHUCTKHU. 3HAaHUE 3aKOHOMEPHOCTEN B XMMUYECKOM IMOBEJIECHUU KJIACCOB COEMHEHUN BO B3aUMOCBSI3U C
UX CTPOCHHMEM JIEKHUT B OCHOBE YCBOCHHUS (U3NYECKUX M XHUMHMUYECKHX OCHOB 3JEKTPOTEXHHYECKHUX
MaTEpPUAJIOB, POJIH JIEKTPOIPOBOIAIINX OIUMEPOB.

3. O6beM AUCUMNNUHBI B 3a4eTHbIX eAUHMLIAX C YKa3aHMeM Konu4yecTBa akagaemMu-
YeCKMX 4acoB, BblAerieHHbIX Ha KOHTaKTHYI paboTy obyuvarowmxcs ¢ npenogasaTtenem
(mo BMAaM y4yebOHbIX 3aHATUI) U HA CaMOCTOATENbHYIO0 paboTy obyyarowmxca

AynuTopHas paéora

My bl
Yactp nukia: bazoBas Cemectp
Ne nmuctMniauHbI 10 yueOHOMY IUIaHy: B1.B.7
Yacos (Bcero) 1o yueOHOMY IUIAHY: 180 2 cemecTp
TpynoemkocTs B 3adeTHbIX enuaumax (3ET) | 5 2 cemecTp
Jlexumu (3ET, gacoB) 1,0 36 2 ceMecTp
IIpaktnueckue 3anstus (3ET, yacoB) 0.5 18 2 cemMecTp
Jlabopartopusbie pabotsl (3ET, yacon) 1.0 36 2 cemecTp
O6beM caMOoCTOSTENILHON pabOThI 1.5 54 2 cemecTp
no yuebnomy miany (3ET, yacoB Bcero)
Ok3amed (3ET, gacoB) 1,0 36 2 ceMecTp
CamocrositesibHasi padoTa CTYAEHTOB
Bun pabor Tpynoémkocts, 3ET, uac
W3ydeHne maTepranoB JeKuui (JIK) 0,5 18
[ToaroToBKa K MPAaKTUYECKUM 3aHATHAM (T13) 0,25 9
[ToaroToBKa K BBIITOJHEHUIO U 3alUTE Ja00PaTOPHOH paboTHI (1a0) 0,5 18
Brimonnenue pacuetHo-rpaduueckoit pabotsl (pedepara) 0,25 9
BrinonHenue KkypcoBoro mpoekra (paboThl) -
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CaMocCTOsATeIbHOE N3YUYCHHE JIOTTOJTHUTEIIbHBIX MaTepHUaIoB -
nuctuiiuabl (CPC)
IToaroToBKa K KOHTPOJIBHBIM paboTam -
Bcero: 15 54

4, Co.qep)KaHMe AUCUUNTINHDbI, CTPYKTYPUpOBaHHOE NOo TeMaM C yKadaHnemMm oTBeaeHHOro
Ha HUX KOonn4yectBa akageMn4yeckmx n snaos y‘-leGHbIX 3aHATUN

133701031 yqe6HLIX BaHHTI/Iﬁ, BKJIrFO4ast cCaMoO-

No Bcero CTOSITENbHYIO paboOTy CTYACHTOB, W TPYIO-
- TeMbl TUCIUIUINHBL 4acoB Ha | eMKOCTh (B yacax)

/I Temy

JIk Jla6 IIp CPC B T.4.
HWHTCPAKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHnkiiaTypa HeOpraHu4ecKux
1 BemiecTB. CTexHOMeTpPHUUYECKHE 3aKOHBI. 11 2 4 5

Kunaccesl BemecTB. DJKBHBAJICHT.

Tema 2. Ctpoenue aroma. KBantoBbie

2 9,5 2 2 2 3,5
yHCcIa.

3 Tema 3. Xumnueckasi cBsi3b. Kommiiekc- 15,5 4 4 5 55
HbI€ COeIMHEeHMUHI.

4 Tema 4. JHepreTnka XMMH4YECKHX MPO- 9.5 5 5 5 35
11eCCOB,

5 Tema S. XuMunyeckasi KHHeTHKA. 19 4 6 2 7
XuMmunueckoe u (pazoBoe paBHOBecHeE.

6 Tema 6. PacTtBopsl. [IncnepcHsie cucre- 205 6 4 5 8,5

MbI. PaCTBop bI JJIECKTPOJIUTOB.

Tema 7. JneKTPOXUMHYECKHE CHCTEMBI.
7 OKHCIANTEIHLHO-BOCCTAHOBUTEIBLHbIE 9,5 2 2 2 3,5
CBOMCTBA BelECTB.

Tema 8. YcrpoiicTBo u ycji0Busi padoThI
rajibBaHMYECKHUX 3J1eMEHTOB. XUMHYe-

8 15,5 4 4 2 5,5
CKHMe UCTOYHHKH TOKAa. TonmiuBHbIE dJ1e-
MEHTBI

9 Tema 9. D1eKTPOJIM3 PACIVIABOB U BO/I- 9.5 5 5 5 35

HBIX PACTBOPOB 3JIEKTPOJIUTOB.
Tema 10.Koppo3uss merasmioB. Mepo-

10 | mpusiTus Mo 3amMTe METANIOB OT Koppo- | 185 4 6 2 6,5
3MM.

11 | Tema 11. IToauMepsl ¥ 0JUTOMEPBHI. 3 2 1

12 Tema 12.Xumudeckasi uaeHTH(PUKALUA 3 5 1
BellleCTB.

Bcero 180 yacoB no Buaam y4eOHbIX 3aHATHIT

36 | 36 | 18 54
(Bkio4yasi 36 4acoB Ha MOJATOTOBKY K IK3aMeHY)




Pabouas npoepamma oucyunaunvt 51.5.7 « Xumusay»

Tema

I |

("E&'ﬁ’}%ﬁ‘%
M3M_
ConepxaHue Mo BUJAAM YYeOHBIX 3aHATHI

1.0cHOBBI HOMEHKJIATYPbI HEOPTAHUYECKUX BellleCTB. ATOMHO-MOJIEKYJ/ISIPHOE Y4eHHe U cTe-

XHOMETPUIECCKHUE 3aKOHDI. Kaaccnl HEOPraHuYe€CKUX BEUIECTB.

Tema

Tema

Jlekums 1. Xumuueckas CUMBOJIMKA, UHACKCHI U KO3 PuirienTs. Moiib, MOJIsIpHAs Macca, XUMHU-
YeCKUI 3KBUBAJIEHT, MOJIIpHAs Macca SkBUBajleHTa. CrexuomeTpuueckue 3akoHbel. CTpoeHue aTo-
Ma. KBanToBo-mexanuueckas mojieiab. KBantoBbie uncia. (2 yaca)

JlabopaTopunasi pabora 1. DxBuBasieHT. OnpeaeneHne HEU3BECTHOIO MeTajljia IO 3KCIEpUMEH-
TaJbHO HAWJICHHOW MOJISIPHOM Macce ero SKBUBAJICHTOB. (2 yaca)

JlaGopaTopHas padora 2. Konuenrpauusi pactBopoB. IlpuroroBnenne pa3daBiIeHHbIX PacTBOPOB
13 KOHLIEHTPUPOBAHHOTO, IPUOOpPETEHNE HAaBbIKA BBIPAXKEHHS OJJHUX KOHLEHTPALUN Yepe3 qpyrue.
(2 gaca)

CamocrosiTesibHas padora. V3yuenue marepuanoB jekuuu (1 gac), HoAroToBKa K J1a00paTOPHBIM
pabortam | u 2 (2 yaca)u BBITIOJIHEHUE YETHIPEX WHAMBUAYAIbHBIX 3a1anuii (2 aca). (Bcero mo Te-
Me 1 — 5 gacoB).

Texkymuii KOHTPOJIb — YCTHBIA OIIPOC IO MAaTEPHUAITy JIEKI[UH, YCTHBIM ONPOC MPH NPOBEACHUH J10-
MycKa K JJabopaTOpHbIM paboTam, 3aluTa J1abopaTOPHBIX padoT.

2. Ctpoenue atoma. KBanToBbI€ YHCIA.

Jlekums 2. OCHOBHbIE IPUHIUIIBI 3aII0JIHEHUS ATOMHBIX OpOuTasiell. JNeKTpOHHbIE (POPMYJIBI.
DnexTpoHHO-Tpaduueckue GopMyIibl aTOMOB 31eMeHTOB. [lepuoanueckuii 3akoH. [lepuoanueckas
cucrema JI.M1.Menneneena. (2 gaca)

IIpakTnyeckoe 3ansaTue 1. Pemenne 3amad Ha pacueTsl o GopMmynaMm U MO ypaBHEHUSM. SKBU-
BaJICHT. BhIunCIIeHWe 3HAUYCHUN MOJISIPHOW MacChl SKBHBAJICHTOB MPOCTBIX U CJIOKHBIX BEIIECTB.
OTBeThI Ha BOMPOCHI TecToB. (1 vac)

IpakTuueckoe 3ansaTHe 2. CriocoObl BRIPAXKECHUS KOHIICHTpaIHid pacTBopoB. CtpoeHue atoma. (1
qac).

JlaGopaTopHas padora 3. DineKkTpoHHasi CTPYKTypa aTOMOB W OJIHOATOMHBIX MOHOB. M3ydeHue
AKTUBHOCTH METAJJIOB B PEaKIMIX U OOBSICHEHHE €€ dJIEKTPOHHOM CTPYKTYpoH. (2 yaca)
CamocrosiTesibHasa padora. Mzydenue matepuanoB jekiuu (1 yac), MOAroTOBKa K BBHITOJHEHHUIO
1 3amure JaboparopHoit paboTsl 3 (1 yac) U BbIMOIHEHHE HHAWBUAYaIbHOTO 3ananus (0,5 gaca).
[Toxroroska k mpakTuyeckomy 3ausatuio (1 gac). (Becero mo teme 2 — 3,5 4aca).

Texkymmii KOHTPOJIb — YCTHBIM OMPOC MO MaTepuady JIEKIHH, YCTHBIA OMPOC MPU MPOBEACHUU
JOTycKa K JabopaTopHOU paboTe, 3amuTa 1abopaTopHOil pabOTHI, OITPOCH! «y JTOCKW)» HA MPAKTH-
YECKOM 3aHITHH.

3. Xumuyeckas cBsi3b. KoMmniekcHble coeIMHEHMS.

Jleknus 3. Xumunueckas cBA3b. OCHOBHBIE BHJIbI XUMHUECKOU CBsI3U. OCHOBHBIE XapAKTEPUCTUKU
CBA3U: JUIMHA, SHEPTHsl, BAJIEHTHBIN yroiy. MoHHas cBs3b. KoBasieHTHas cBsi3b. (2 yaca)

Jleknus 4. Mertox BaneHTHBIX cBsi3ell (BC) — ocHOBHBIE TTOIOKEHUS METOa, G U TT-CBsi3U. OOMeH-
HBIM ¥ JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBs3U. Teopus rubpuansa-
MK aTOMHBIX opOuTaneil. [lonsgpHOCTh, HACHINIEHHOCTh U HAIPABICHHOCTH CBSI3U. BomopoaHas
cBs3b. KOMITJIEKCHBIE COeTMHEHUS: CTPOEHHE, COCTaB, BUBI. (2 yaca)

IpakTuyeckoe 3anaTHe 3. XUMHueckas cBsA3b. (2 yaca)

JlaGopaTopuas padora 4. Xumuueckass CBs3b. [lonyueHre aMmMuakaTtoB O-3J1€MEHTOB, OOBSICHE-
HUE CTPOCHHS KOMIUIEKCHOTO COeIMHEeHUs. (4 yaca)

CamocrosiTesbHas padora. V3yueHue marepranoB JeKui (2 gaca), MOATOTOBKA K BBIMOJTHEHHUIO
1 3ammre JabopaTtopHoil paboThl 4 (2 Yaca) BBHINOTHEHHE MHAUBUAYyanbHOTO 3amanus (0,5 gaca),
MOATOTOBKA K MpakTudeckomy 3aHsATuio (1 gac). (Bcero mo teme 3 — 5,5 gacos).
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Tekymuii KOHTPOJIb — YCTHBII OIPOC MO MaTepUaly JIEKIIMH, YCTHBII ONpPOC MPHU MPOBEIECHUU
JIOITyCKa K JJabopaTopHO paboTe, 3aIuTa 1abopaTOpHOU pabOoThI, OMPOCH! «y JOCKH» Ha MPAKTH-
YEeCKOM 3aHSTHH, KOHTPOJIbHAs paboTa.

Tema 4. JHepreTnka XMMH4YeCKHX NPOLIECCOB.
Jlekums 5. DHepreTrika XUMUYECKUX IMPOLIECCOB, XMMHUUECKoe U (pa3zoBoe paBHOBecue TepMoau-
HamHKa. DHepreTudeckue 3pPeKkTsl XUMUYecKuX peakiuil. HampaBnenue n mpenen MmpoTeKaHHs
XUMHUYECKHUX PEeaKIiil B M30JIMPOBAaHHBIX cUCTeMax. B3auMocBsa3bs Mex 1y sHeprueii ' u60ca u koH-
CTaHTOM paBHOBecHsl. (2 yaca)
JlabopaTopHas padora S. TepmoauHamuka. (2 gaca)
IIpakTuyeckoe 3ansaTue 4. Tepmoaunamuka. PyOeXHbI KOHTPOIb 10 CTEXHMOMETPHUH, Kilaccam
BEILIECTB, BBIYMUCIECHUE 3HAYEHUN MOJISIPHBIX MACC SKBUBAJEHTOB MPOCTHIX U CIOXHBIX BELIECTB,
pacyeTsl KOHIIEHTpAILUi pacTBOPOB. (2 vaca)
CamocrosiTesibHas padoTa. V3yuenue marepuanos jekiui (1 yac), moAroToBKa K BHIIOTHEHHUIO U
3anIuTe J1adopaTopHOi paboThI 5, M3yUeHHE METOJMUECKUX YKa3aHU K 1aboparopHoii padore 5 (1
9ac), MOATOTOBKA K MpakTHYecKoMmy 3aHsaTHio (1 Yac), BHIMOJHCHHE WHIUBHIYAILHOTO 33JaHUs
(0,5 gaca). (Bcero o teme 4 —3,5 yacos).
Texkymuii KOHTPOJIb — YCTHBII OIPOC MO MaTepUay JEKIHH, YCTHBIM ONpPOC IPHU MPOBEACHUU
JIOITyCKa K JJAOOpaTopHO pabore, 3aliuTa JIabopaTOpHOU pabOThI, OMPOCH! «y JOCKH» Ha MPAKTH-
YECKOM 3aHSITHH.

Tema 5. XumMnyeckasi KHHeTHKa. XUMHYeCKoe U (pa30Boe paBHOBecHe.
Jlekums 6. Xwumuueckas KMHETHKA: CKOPOCTb PEAKIMM M METOJIbl €€ PerylupoBaHusd, Koyeda-
TeJbHBIE pEaKUWu; 3aKOH JEeHCTBUS MacC. 3aBUCUMOCTb CKOPOCTH pPEaKIMHU OT TEMIIEpaTyphl.
IIpaBuno Bant-I'odda. YpaBuenue Appenunyca. Karanutuueckue cucremsl. Karanuzaropsl. [lpu-
Mepbl pelIeHus TUMOBBIX 3a1ad. (2 yaca)
Jlexuust 7. Xumudeckoe U (a3oBoe paBHOBECHE B TOMO- M IeTEPOreHHBIX cuctemax. CMelieHne
paBHOBECHsI B LIEJIIX OJHOCTOPOHHEro mporekanus peakuuu (npuHuun Jle-Illatense). Koncranra
paBHOBECHs], CBSA3b KOHCTAHTBl paBHOBECHUS ¢ u3MeHeHueM 3Hepruu ['nb6ca. Ilpasuno da3. daso-
Bble paBHOBecusa. Da3o0Bble quarpamMmsl. JlucnepcHble cUCTEMbl. XMMUYECKOE PaBHOBECHUE B reTe-
POTreHHBIX cucTeMax. AJICOpOLIMOHHOE paBHOBecHE. [ eTeporeHHble AUCIepCcHble CUCTEMBI. (2 yaca)
IIpakTuyeckoe 3anaTue S. Kunerunka. PaBHOBecue. Pemienue 3a1ay Ha 3aBUCUMOCTb CKOPOCTH
peaxkuu oT pa3auuHbIX (PakTOpoB, Ha MpuMeHeHue npunnumna Jle [llatense kK cMeleHHI0 paBHOBE-
cusi. OTBETHI HAa BOIPOCHI TECTOB. PyOeKHBIM KOHTPOJIb IO CTPOEHHUIO aTOMa, XUMHUYECKOM CBSA3H.
(2 yaca)
JlabopaTopHas padora 6. Kuneruka. M3yueHune 3aBUCHMOCTH CKOPOCTH TOMOTEHHBIX U T'eTepo-
TeHHBIX PEAKIUi OT pasnuyHbIX (pakTopoB. M3yueHue BIHMSHHUS M3MEHEHHUS KOHIIEHTpAllMKU Ha
CMeIIeHre paBHOBeCHS. (2 yaca)
JlabopaTopnasi padora 7. Xumuueckoe paBHOBecHe. M3ydueHne BIMSHUSA U3MEHEHHsI KOHLIEHTpa-
UM Ha CMEIeHne paBHOBeCHs. (4 yaca)
CamocrosiTesibHasa padora. M3ydyenue nekimoHHoro marepuana (2 yaca), [loagroroBka k BbIIOJI-
HEHUIO W 3allUTe JTAa0OpaTOPHBIX paloT (3 yaca) ¥ BHINOJHEHWE WHAWBHAYyaIbHOTO 3amanus (1
9ac), IOJArOTOBKa K MpakTHdeckomMy 3ansatuio 5 (1 gac). (Bcero mo teme 5 —7 yacoB).
Tekymuii KOHTPOJIb — YCTHBII OIPOC IO MAaTEpHUANy JIEKIMH, YCTHBIM ONpPOC IPHU MPOBEACHUU
JI0MyCKa K JJabopaTopHbIM paboTaM, 3aluTa J1a00opaTopHbIX padoT, ONPOCH «y TOCKM» Ha MPaKTH-
YEeCKUX 3aHATHUSIX, KOHTPOJIbHAs paboTa.

Tema 6. PacTBopsl. JlucnepcHble cucteMbl. PacTBOpbI 3JIeKTPOJIMTOB.
Jlekums 8. PactBopsl. Kostonansle cuctembl U UX nonydeHue. CTpOCHUE KOJUIOMIHBIX YacTHII.
N3meHeHnue SHTaIbIUU W SHTPOINMU MpU pacTBopeHuu. MneanbHbiii pactBop. Kosmnmuraruphbie
CBOMCTBA PacTBOPOB: MOHWKEHHWE MapUUaIbHOIO JABJICHHS Mapa PacTBOPUTENS HAJ PACTBOPOM,
MOBBILIEHUE TEMIIEpATyphl KUIIEHUs, OHWKeHue T(3aM) — 3akoHbl Payis, ocMoTHueckoe aaBiie-
HUE. DJIEKTPOMTHYECKas Aucconuanus. (2 qaca)
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Jlekums 9. CuiibHbIE 3JIEKTPOJIUTHI. AKTHBHAs KOHLIEHTPAllMsg HOHOB B pacTBOpE, KO3 ULIUEHT
aKTUBHOCTH, MOHHAs cuja pactBopa. ManopacTBopuMble 31eKTposnuThl. IIpousBenenue pactBo-
pumocTu. Peakiiuu B pacTBOpax 3J1eKTPOJIUTOB. (2 yaca)
Jlekuus 10. Cnabpie 25ieKTponuThl. 3aK0oH pazdaBnenus OctBanbaa. loHHOE TPOU3BEICHNUE BOIBI.
Bonoponnsiii nokasarens. ['maponus coneil, ero tumel, BbluuciieHne pH pactBopa ruaponausyro-
mercst conu. (2 gaca)
IIpakTuyeckoe 3ansaTHE 6. DaeKkTpoanThl. OTBETHI HA BOIIPOCH! TECTOB. Pemenue 3a1a4. (2 yaca)
JlabopaTopHas pa6ora 8 . PacTBopbI 251eKTpoauTOB. O3HAKOMIIEHUE C 3JIEKTPOXUMUYECKUM Me-
TOJIOM OIIpeJIeJICHHsI CTENIEHU JIUCCOLMAIINY AJIEKTPOJIUTOB. (4 yaca)
CamocrosiTesibHas padora. 3yuenue neknuonHoro marepuana (3 yaca), MOoArOTOBKa K BBINOJI-
HEHUIO U 3alluTe JIabopaTopHOU padoThl (2 yaca) U BBHINOJTHEHHE WHAUBHUIYATLHOTO 3aaaHus (2,5
yaca), MOAroTOBKa K mpakTudeckomy 3ausaTtuio (1 gac). (Bcero mo teme 6 — 8,5 1acos).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC MO MaTEpUaIy JIEKIIUHU, YCTHBII ONPOC MPU MPOBEACHUN
J0ITyCKa K J1abopaTopHOii padote, 3amuTa 1a00paTOpHOI pabOTHI, OIPOCHI «y JOCKH» Ha MPaKTH-
YECKOM 3aHITHH, KOHTPOJIbHAs paboTa.

Tema 7. JnekTpoxumuyeckue cucreMbl. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOHCTBA BellIeCTB.
Jlekmusi  11.  OKHCIHMTENbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBAa  BemecTB.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU B JIEKTPOXUMMH. Bujbl 35iekTpoioB. P HanpskeHUs METalIoB.
TepMoauHaMUKa 3JIEKTPOXUMHUYECKUX MNPOLECCOB. BO3HUMKHOBEHHE JIBOMHOI'O 3JEKTPUUYECKOTO
CJIOSl Ha TpaHuUlle pasjiena MeTaul-pacTBop. PacueT paBHOBECHBIX MOTEHLIMAJIOB IO YPAaBHEHUIO
HepHncra. (2 gaca)

IIpakTnueckoe 3ansTue 7. OBP. OtBeTsl Ha Bonpockl TecToB. [IpnoOpeTeHrne HaBBIKOB paccTa-
HOBKU KOX(P(UIIUEHTOB B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peaKIusiX. PyOekHbII KOHTPOIb 10
KMHETUKE U paBHOBECHUIO. (2 Jaca)

JlabopaTopHas padora 9. OKUCITUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMN. 3HAKOMCTBO C BIUSHHEM
XapakTepa cpebl Ha X0/ peakiMy Ha MpUMepe NepMaHTraHaTa Kaius. (2 gaca)

CamocrosiTesibHas padora. M3yueHue nekimonHoro Marepuana (1 Jac), moAroToBka K BBITIOTHE-
HUIO U 3alIuTe JlabopaTopHOU paboThl (14ac), BeImoMHEHNEe UHAUBHAYalbHOTO 3a1anus (0,5 gyaca),
MOATOTOBKA K MpakTudeckomy 3ausaTuio (1 yac). (Bcero mo Teme 7 — 3,5 yaca).

Tekymuii KOHTPOJIb — YCTHBII OIPOC IO MAaTepHANy JIEKI[UU, YCTHBIM OIPOC IPU MPOBEICHUU
JIOTyCKa K TabopaTopHOi pabote, 3amuTa 1adopaTOpHOU pabOThI, OMPOCH! «y JOCKH» Ha MPaKTH-
YECKOM 3aHITHH.

Tema 8. YcTpoiicTBO U yc/j10BHSA PadoThl raJbBAHUYECKHX 3JIEMEHTOB. XHUMHYECKHE HCTOYHUKHU

ToKa. TonJMBHBIE 3JIeMeHTHI
Jlekums 12. YcTpolicTBO U yCIOBUS pabOThI TallbBAHUYECKOTO dNieMeHTa Jlanuans-Akoou. Cxemsi,
rpauKu MOJSPU3ANUOHHBIX KPHUBBIX, dekTponubie peakiuu. TOP. DJIC. Tlomspuzamus. Bumb
MoJIsIpU3alMi. 3aBUCUMOCTh PABHOBECHBIX IMOTEHIMAJIOB OT AKTMBHOCTH HMOHOB B pacTBOpax.
Tepmonnnamuyeckue ycioBus pabotsl I'D. KuHeTnka aleKTpOXMMHUYECKUX MPOLECCOB. 3aBUCH-
MOCTh JJIEKTPOXMMHUYECKUX MPOLECCOB OT M3MEHEHUsSI AKTUBHOCTH MOTEHLHAIONPENEISIOMINX
noHoB. Konnentparnuonnsiii ['3. (2 gaca)

Jlekumsa 13. Xwumnueckue wucrouHuku Toka. llepsuunpie XUWT. VcrpoiictBO MaprasueBo-
LIMHKOBOTO TaJlbBAHMYECKOTO 3JIeMEHTa. AKKYMYISTOPbl (KUCIOTHBIE, HIET04YHbIE). TOMIUBHBIE
AJIEMEHTHI (KHUCTIOPOIHO-BOOPOIHEIHN). JlocTonHCTBa M HeocTaTku paboTel BTD. (2 gaca)
IpakTuyeckoe 3ansaTue 8. ['anpBaHnYeCKUil d7IeMeEHT. (2 Haca)

JlabopaTopHas pat6ora 10. 'anpBanuueckuii 3nemMent. OBiaiecHUEe METOUKONW COCTABIEHUS Talb-
BaHMYCCKUX IETel ¥ U3MEPCHUS HAMIPSHKCHUS TalIbBAHUYIECKUX DJICMEHTOB. (4 daca)
CamocrosiTesibHasa padora. V3yueHue JEKIIMOHHOTO Marepuana (2 yaca), HOArOTOBKA K BBIMOJI-
HEHUIO W 3aIIUTe Ja0opaTOpHOW paboThI (2 yaca) W BBIOJHEHHWE UHAMBUAyabHOTO 3amanus (0,5
gaca), IOJrOTOBKa K mpakTuaeckoMy 3ansTuio (1 gac). (Beero mo reme 8 — 5,5 wacoB).
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Texkymuii KOHTPOJIb — YCTHBII OIPOC MO MaTepUaly JEKLHMH, YCTHBIM ONpPOC NP MPOBEACHUU
JIOITyCKa K JJabopaTopHOi pabore, 3aIuTa 1abopaTOpHOU pabOThI, ONPOCH «y JOCKK» HA MPaKTH-
YEeCKOM 3aHSTHH, KOHTPOJIbHAs paboTa.

Tema 9. D1ekTpo/IM3 pacyiaBoB M BOJAHBIX PACTBOPOB 3JIEKTPOJINTOB.
Jlexknus 14. DnekTposn3 paciiiaBOB U BOAHBIX PACTBOPOB AJIEKTPOJIUTOB. DIEKTPOJIM3 C PACTBO-
PUMBIMH M HEpAcTBOPUMBIMHU 3jeKTpoiamu. llocienoBaTenbHOCTh NMPOTEKaHMS IPOLIECCOB Ha
anekTpoaax. 3akonsl dapanes. Boixon no Toky. ['paduk nonspuzalilioOHHBIX KPUBBIX MPU 3JIEKTPO-
nu3ze. [Ipumenenue snexkrponnsa. (2 yaca)
IIpakTuyeckoe 3ansitue 8. OTBETH HAa BONPOCH TeCTOB. Pemenne 3amad. PyOexxHbI KOHTPOJIb
o teme 3eKkTposuThl, 1o OBP, ranpBanuueckomy sieMeHTy. (2 daca)
JlabopaTopHas padora 11. Dnexkrponus. M3yuenne konMuecTBEHHbIX 3aKOHOMEPHOCTEH mpouecca
AJIEKTPOJIM3a Ha IPUMEPE pacTBOpa Cyab(daTa HATPUS HA HUKEIIEBBIX AIEKTPoaax. (2 Jaca)
CamocrosiTesibHas padora. M3yuenue nekimonnoro Marepuana (1 gac), moaAroroBka K BBIIOJHE-
HUIO U 3amuTe JaboparopHoii padoThsl (1 yac) u BbIIOJIHEHUE UHIUBUAYaIbHOro 3ananus (0,5 ya-
ca), MOJIrOTOBKA K MpakTuiyeckoMy 3aHsaTuio (1 gac). (Bcero mo Teme 9 — 3,5 vaca).
Tekymuii KOHTPOJIb — YCTHBII OIPOC 110 MAaTepHUANly JIEKL[UU, YCTHBIM OIPOC IIPU MPOBEICHUU
JIOMyCKa K JTJabopaTopHOi pabote, 3aIuTa 1abopaTOpHOU pabOoThI, OMPOCH! «y JOCKH» Ha MPaKTU-
YECKOM 3aHITHH.

Tema 10. Koppo3usi mera/uioB. MeponpusiTisi o 3alTe METAJII0B OT KOPPO3HH.
Jlexknus 15. Koppo3us metamnoB. XuMudecKkass KOppo3us. Y CIOBHS NPOTEKAHHUS KOPPO3UOHHOTO
nporecca. DJeKTpoxumudeckas kKopposus. IlaccuBHocTh MeramioB. CxeMbl MHKpOrajbBaHHYE-
CKHUX KOPpPO3MOHHBIX 3jJeMeHTOB. [lonmspu3anus npu Koppo3moHHOM mporecce. KoppoznonHas
YCTOMYMBOCTh METAJUIOB M CIUIaBOB. (2 yaca)
Jleknusa 16. Knaccudukanuss MeponpuATHNA MO 3alIUTE METAIJIOB OT KOppo3uu. MeTobl IeK-
TPOXUMHUYECKOH 3aIUThI (KaTOAHAsA, aHOHAs, TPOTEKTOPHAsA). MeTo 1l U3MEHEHUS TIPUPOIbI KOP-
POIUPYIOLIEr0 MeTajula. 3allUTHbIE HEMETaNIMYeCKUe, METAIJIMYECKHE TOKPBITHS: KaTOIHbIE,
a”HozaHble. JlerupoBanue. SIBnenue «camomnaccuBauun». CrocoObl 00pabOTKH KOPPO3HOHHOM Ccpe-
Ibl. PacueTsl KOppO3MOHHOM YyCTOMYMBOCTH allFOMHUHHUS, 0JIOBA, CBUHIIA. (2 yaca)
IIpakTnyeckoe 3ansaTue 9. Koppo3us mertamuios. 3ammra oT Koppo3uu. OTBETHl Ha BOIIPOCHI Te-
cToB PyOekHbIi KOHTPOJIb. (2 yaca)
JlabopaTopnasi pabora 12 . Koppo3uss MeramuioB. 3amura oT Koppo3uu. M3yuenue yciosuil Bo3-
HUKHOBEHUSI KOPPO3HMOHHBIX MUKPOTaJIbBAaHUYECKUX 3JIEMEHTOB, SIBJICHUS MOJSPU3ALMHI U JIETONsI-
pH3anuy Mpu KOPPO3UH. 3HAKOMCTBO C HEKOTOPBIMH METOJIAaMH 3aIlIUThl METAJUIOB OT KOppo3uu. (6
4acoB)
CamocrosiTesibHasa padora. M3ydyenue nekimoHHoro marepuana (2 yaca), [loagroroBka k BbIIOJI-
HEHUIO U 3alluTe J1abopaTOopHOU paboThl (3 yaca) U BBIOJHEHUE MHAMBUAYaIbHOTO 3ananus ( 0,5
gaca), IOJrOTOBKa K mpakTuieckoMy 3ansaTuio (1 gac). (Bcero mo teme 10 — 6,5 yacoB).
Tekymuii KOHTPOJIb — YCTHBII OIPOC IO MAaTepHUANly JEKIMH, YCTHBIM ONpPOC IPHU MPOBEACHUU
JI0OMyCKa K JJabopaTopHbIM paboTaM, 3aluTa J1a00opaTopHbIX padoT, ONPOCH «y TOCKW» Ha MPaKTH-
YECKOM 3aHITHH, KOHTPOJIbHas paboTa.

Tema 11. Ilommepsl U 0JIUTOMEPBI.
Jlekums 17. OcHoBHbBIE KJIacChl OpraHuyeckux BemecTB. Cnenuduieckie 0oCOOEHHOCTH OpraHu-
4eCcKUX coeAuHeHMH Peaknuu nonumepusanuu, ux MexaHusmsl. [lomumeps! u onuromepsl. Tep-
MOIUIACTUYHBIE U TEPMOPEAKTUBHbBIE MOJIUMEPHI, UX 0coOeHHOCTH. CBolicTBa U 001acTH MPUMEHE-
HUSl OCHOBHBIX ITOJINMEPOB Ha NPUMEPE MOJIIMATUIIEHA, IOJUIIPOIIUIIEHA, TOJMCTUPOIIA, TOJTUBUHUII-
xjopuaa, proporiacta, heHoriacta ut.I. (2 Jaca)
CamocrosiTesbHas padora. M3yuenue nekuuonHoro marepuana (1 gaca). (Becero mo teme 11 — 1
4ac).
Texkymuii KOHTPOJIb — YCTHBIN OIIPOC IO NPONACHHOMY JIEKLIUOHHOMY MaTepuaiy.

Tema 12. Xumnueckasi uieHTu(PUKANMSA BeleCTB.
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Jleknusa 18. Xumuueckas uaeHTH(PUKAIMS: KaUeCTBEHHBI U KOJWYECTBEHHBIN aHAIN3, aHATUTH-
YEeCKUI CUTHAJI, XUMUYECKUH, PU3HKO-XUMUYEeCKUi 1 (pru3nyeckuii ananms. (2 gaca)
CamocrosiTesibHas padora. M3yuenue nexkunonHoro marepuania (1 gac). (Becero mo teme 12 — 1
qac).

Texkyuuii KOHTPOJIb — YCTHBIM ONPOC MO MPOHIECHHOMY JIEKITMOHHOMY MaTepuaiy.

IIpoMe:xxyTOYHas aTTeCTAlUA 0 JUCHMUILINHE: JK3aMeH
W3y4yeHne NUCHUIIIMHBI 3aKaHYUBACTCA K3aMEHOM. DK3aMeH NPOBOJUTCS B cOOTBETCTBUH C [lo-
JIO)KEHUEM O 3a4eTHOW M 3K3aMeHalnoHHoM ceccussix B HUY MOMU u MHCTpYKTUBHBIM MHCbMOM
ot 14.05.2012 r. Ne 1-23.

5. lMNepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENIbHOM paboTbl
oby4arowmxcs No AUcCUUNIInHe

Jnist obGecriedeHnst CaMOCTOSATENbHOM paboThI pa3padOoTaHbI:
METOJMYECKHE YKa3aHWsl 10 CaMOCTOSTEIbHOW paboTe MO AMCIMIUIUHE: (CM. MPHIOKEHHE K
Hacrosuien PI1T).

6. ®OHA OLEHOYHbIX CPeAcCTB ANs NpoBefeHUs NPOMEXYTOYHOM aTTecTauum obyualo-
LWMXCHA NO AUCLMNIINHE

6.1 NepeyeHb KOMNETEHUMN C yKazaHMeM 3TanoB ux ¢popmmpoBaHus

[Ipy oCBOEHMM IUCHUIUIMHBI (QOPMHUPYIOTCS cliefyroune NpodeccuoHaIbHbIE KOMIIETEHIUH!
I1K-1, T1K-2.

VYka3zaHHbIe KOMIIETEHIIMU (POPMHUPYIOTCS B COOTBETCTBUH CO CIEIYIOLUIUMHU TallaMu:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUECKUX 3HAHMM, MPEIYCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHLIUSAMHU.

2. [Ipno6perenune u pa3BUTHE IPAKTUUECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHIIU IMU

3. 3akpemieHue TEOPETUUECKUX 3HAHUM, YMEHUH M NMPAKTUYECKUX HABBIKOB, MIPENYCMOTPEHHBIX
KOMITETEHIIUSIMH, B XOJI€ 3aIlUT JIaDOpAaTOPHBIX paboT, a TaKkKe PEIIeHHs KOHKPETHBIX TEXHUUYECKUX 3a-
Jla4 Ha NPAKTUYECKUX 3aHATUAX, YCIICIIHON CIa4l dK3aMEHa.

6.2 OnucaHue nokasaTenem U KpuTepueB OLEHUBAHUA KOMMNETEHUUA Ha pasnuu-
HbIX 3Tanax ux popMMpoBaHUsA, ONUCAHUA LIKaN OLeHUBaHUA

CCbOpMI/IpOBaHHOCTI) KOMIIETCHIIMU B paMKaX OCBOCHHA JIaHHOﬁ JUCHUIINIMHBI OLICHUBACTCS I10
TPEXypPOBHEBOH IIIKaJE:

- HOpOFOBBIfI YPOBCHB ABJIACTCA 00s13aTeNbHBIM JUIA BCEX 06yqa}om1/1xca 110 3aBCPIICHUN OCBOCHUA
JUCIUIUIAHBI;

- TIPOJIBUHYTHIM YPOBEHb XapaKTEpPHU3yeTCsl MPEBBIIICHUEM MHUHUMAIbHBIX XapaKTEPUCTHK cop-
MUPOBAHHOCTH KOMIIETEHIIMH T10 3aBEPILICHUU OCBOEHUS TUCUHUILINHBL

- ATAJIOHHBIA YPOBEHb XapaKTEPHU3YyeTCs] MAKCHUMAaJIbHO BO3MOXKHOW BBIPAKEHHOCTHIO KOMIIETEH-
MU U ABJISACTCA BAXKHBIM Ka4YCCTBCHHBIM OPUCHTUPOM IJId CaMOCOBCPIIICHCTBOBAHUS.

[Ipu nmocrarounom kadectBe ocBoeHusi Oosiee 80% MpuBEAEHHBIX 3HAHWM, YMEHMH W HABBIKOB
npenoaaBaTejyib OLCHUBACT OCBOCHHUC HaHHOﬁ KOMIICTCHIIUMA B paMKax HaCTOSIIJ_Ief/’I AJUCHUIIJIMHBI HA 3Ta-
JIOHHOM YpPOBHE, Npu ocBoeHuH Oosiee 60% mpuBeIeHHBIX 3HAHUI, YMEHUI U HaBBIKOB — HAa MPOABUHY-
TOM, TIpu ocBoeHHH Oosee 40% MpUBENCHHBIX 3HAHUM, YMEHUIH M HAaBBIKOB - Ha MOPOTOBOM ypoBHE. B
MIPOTUBHOM CITy4yae KOMIETEHIIMS B paMKax HACTOSIIENH AUCIMUILTUHBI CYUTAETCS HEOCBOCHHOM.
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YpoBeHb cHOPMUPOBAHHOCTH KaX10H KOMIETEHIIMH HAa PA3IMYHBIX dTarnax ee GOopMHpPOBAHUS B
npouecce OCBOCHHA ,Z[aHHOfI JUCHUIIIMHBI OLICHUBACTCA B XOJ€ TEKYLICTO KOHTPOJIA YCIIEBACMOCTHU U
Hpel[CTaBJIeH pa3.HI/I‘-IHbIMI/I BHUJaMHU OLICHOYHBIX CpeI[CTB.

[Ans oueHkn cpopMMpPOBaAHHOCTU B pamKax SaHHOW AucuuniunHbl  komneteHuuun MK-1
<<CHOCO6HOCTB y‘-IaCTBOBaTB B HJIaHI/IpOBaHI/II/I, IIOATOTOBKE U BBIITOJIHCHUHN TUIIOBBIX BKCHepI/IMeHTaJIbHBIX
I/ICCJ'ICIIOBaHI/Iﬁ 110 3a,I[aHHOI>'I MCTOOHKE)» IMPEIIoAaBaTCJIEM OLCHUBACTCA COACPKATCIIbHAasd CTOpPOHA U Ka-
YCCTBO MaTepI/IaJIOB, HpI/IBeI[eHHBIX B OoTUCTAX CTyI[GHTa 110 Jla60paTOprIM pa60TaM. yLII/ITLIBaIOTCSI TakK-
K€ OTBETHI CTYACHTA HAa BOIIPOCHI 110 COOTBCTCTBYIOIIUM BHUIaM 3aHATUU IIpU TEKYILIEM KOHTPOJIE — YCT-
HBIX OIMPOCAX, 3aIIUTaX JTaOOPATOPHBIX PaboT.

HpI/IHI/IMaeTC}I BO BHUMAHUC 3HAHUA O6y‘IaIOH_II/IMI/IC}IZ

- OCHOBHBIX HOJIO)KCHI/If/i aTOMHO-MOJIeKyJISIpHOFO y‘IeHI/Iﬂ, KJIaCChI HGOpFaHI/I‘-IeCKI/IX BCIICCTB, THU-
I1bI peaKHHﬁ, 3daKOHBI CTCXHOMCTPHUU;

- B3AaUMOCB3U CTpOGHI/Iﬂ nu CBOﬁCTB XUMHNYCCKUX COGI[I/IHCHI/If/i;

HaJu4ue yMEHHS:

- UCIIOJIB30BaTh IPUHLIKII IEPUOAUYHOCTU U lleproanueckyro cucreMy i NpeaCKa3aHus CBOM-
CTBa IIPOCTHIX U CIIOKHBIX XUMHUYECKUX COCUHEHUN U 3aKOHOMEPHOCTEN B UX U3MEHEHUU;

- IPOBOAMTH PACYETHI I10 YPABHEHUAM XUMUYECKUX PEAKLIUN;

- paboTaTh ¢ XUMUYECKHMHU PEAKTUBAMH, JTa0OPATOPHBIM XUMUYECKHM 000pyI0BaHHEM;

IIPUCYTCTBHE HABBIKA BJIAICHUS
- HaBBIKaMU JJAOOPAaTOPHOTO HCCIE0BaHUsA, pabOThl ¢ XMMUYECKMMHU PEaKTUBAMHM U XUMHUYECKHU-
MU IpuOOpamu.

Kpurepun oneHnBaHusi ypoBHS C(OPMHUPOBAHHOCTH KOMIETEHIMH B MpOLECCEe BBIIOIHEHUS U
3alUThl J1a0OPaTOPHBIX paboT, pacdeTHO-rpapuUecKuXx padoT, B pe3yibTaTe BBINOIHEHUS 3a/JaHUN Ha
MIPAKTUYECKUX 3AHATHUAX.

Kputepun onenuBanus ypoBHs copmupoBanHocTu komrereHuu [1K-1 B npouecce 3amuTs j1a-
060paTopHBIX PabOT, Kak (GOpPMBI TEKyIIero KOHTpois. Ha 3amure cooTBETCTBYIOIIMX Ja00paTOPHBIX pa-
00T mpeUIaratoTcsl BOMPOCHI, UCTIONb3Ys CAEAYIOLINE METOANYECKUE pa3pabOTKU U YKa3aHUS:

1. I'neboBa H. Bb., Ocranenko JI.®. COOpHMK 33734 M YHPAKHEHUH MO Kypcy «XHUMHUS».
Cwmonerck PUO ¢unmana 'OY BITO «MDU (TY)» 2012 -124 ¢.)

Marepuainsl npuiioxenui k Hacrosmen PI1I:

[IpenonaBateneM 3amaercs 2-5 BONPOCOB M3 MPUMEPHOTO TEPEYHS BOIPOCOB MOCIHIE KaXKAOH Ja-
OopatopHoii padboTsI (1).
[IpumepHbIe BapuaHThI BOIIPOCOB:

Bonpoch! 1 3a1aHus K 3a11UTe J1a00pPaTOPHOI padoThI
""JJIeKTPOHHAsI CTPYKTYpPa aTOMOB M O/IHOATOMHBIX HOHOB"

1. ChopmynupyiiTe OCHOBHBIC MPUHIIUIIBI KBAHTOBON TEOPUU CTPOCHHS BellecTBa (KOPITYCKY-
JIIPHO-BOJIHOBOM yaJTM3M, TIPHHIIAIT HEOMIPEICIICHHOCTH, BOJIHOBas (PYHKIIHS, aTOMHasi OpOUTaNb, KBaH-
TOBBIE YHCTIA).

2. KakoB mopsAOK 3amOJHEHUs JEKTPOHHOM 00onouku aroma? CopMynupyidTe MPUHLUIBI U
MpaBWia, KOTOPHIE MPU 3TOM HCHOJB3YIOTCA. 3aMUIINTE MOJHYIO AJEKTPOHHYIO (HOPMYIY CIEAYIOLIUX
aTOMOB B TIOPSIJIKE 3aIOJIHEHMsI aTOMHBIX opOuTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, a) Os, e) I, k) Bi.

3. VkaxuTe aToM ¢ (OPMUPYIOLIMM IeKTpoHoM a) 35°, 6) 4p°, B) 3d'°, r) 4F, 1) 55%, e) 5d%, x)
6p6. Onummure €ro NoJ0KEHUE B IEPUOINIECKON CUCTEME.

4. Yto xapakTepusyeT KaKI0€ U3 KBAaHTOBBIX YMCEN? YKaXKUTE 3HAYCHUS KBAHTOBBIX YMCEN IS
dbopmupyroiero 3ekrpona a) Ti, 6) K, B) As, r) Ce, a) Cd.

10



<

BN
Pabouasa npoepamma oucyunauner B1.5.7 «Xumusay e 4§ }
M3n_

5. Hanummre nmosHyto 31ekTpoHHYI0 hopmyny atoma a) Tc, 6) Mn, B) Se, 1) Ag, 1) Ga, e) Pa, x)
V, 3) Sb, n) Rb, k) Kr. K kakoMy cemeiicTBY OH OTHOCUTCS? YKa)XHTE €ro BHEIIHUHN, IPESIBHEIIHUIN CIIOH,
(dbopMUpYIOLIUI 3JIEKTPOH, KBAHTOBBIE YUCIIA YIS 3JIEKTPOHOB BHEIIHETO oS U (OPMUPYIOLIETO dJIeK-
TPOHa.

6. Uto Takoe BajmeHTHOCTH? [lokakute pacrpeseneHre BaJCHTHBIX JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, n) Br, k) Ti 1Mo KBaHTOBBIM sYCHKaM B BO30YXICHHOM U HEBO30YK-
JICHHOM COCTOSTHUU U OTPEJIENINTE COOTBETCTBYIOIINE 3HAUCHHS BAJICHTHOCTH.

7. Kak ocymiecTBisieTcss mpeBpalleHie aroma B MOHBI? HanuiumTe NoaHy:0 M COKpAIlEHHYIO
AJICKTPOHHBIC (DOPMYJIBI HOHOB a) AP, 0) Ca™, B)F,T) S

8. Uro takoe "mpoBan" snexkrpona? Ilouemy oH mpoucxoaut? Kakue BaJICHTHOCTH HPOSIBISIOT
aTOMBI ATHX JJIEMCHTOB B HEBO30YKJICHHOM U BO30YKIeHHOM cocTossHuu? [lokaxwure Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

9. Kene3o u pyreHuil ABISAIOTCS eMeHTaMu-aHaioramu. Uto 31o o3navaet? OOBICHUTE C TTO3U-
U CTPOCHMSI aTOMa pa3NuKe B BAJICHTHBIX BO3MOXKHOCTSIX STHUX AJIEMEHTOB.

10. HaiiTe onpeneneHuss MOHATUSAM «IHEPTUsi HOHU3AIMNY, «CPOACTBO K AJECKTPOHY», «IIJIEKTPO-
OTpHUIATENLHOCTEY. Kak MEHSAIOTCS 3TH XapaKTePUCTHKH, a TAKXKE PaJNyC aTOMa U METAJIMYECKHE CBOM-
cTBa y aToMOB 3ieMeHTOB a) VII-A rpynmsl cBepxy BHU3, 0) |1l mepuona cneBa Hanpaso, B) |1-A rpymmbt
CBEpXY BHH3?

Bonpocsl k 3ammTe 1adopaTopHoii padorsl "I C U HanpsKeHHe MeIHO-IINHKOBOI0 I'aJib-
BAHHMYECKOI0 djieMeHTa"

1. JlaliTe ompeneneHus] MOHATHIM: CTaHIAPTHBIA AIIEKTPOJHBIA MoTeHuran, mpoBoaHuku | u 1l
poa, AMeKTpoAbl (MX BUIBI), ralbBaHuueckuil snement, DJIC, monspuzanus >JIEKTPOJOB (ee BUIBI),
BJIEKTPOXUMHUYECKUN PsIi HAMPSKEHUA METAJVIOB, KOHIEHTPALIMOHHBIN TaJIbBAHUYECKUNA SJIEMEHT.

2. CocraBbTe cxemy a) Cu-Ag, 6) Li-Mn, B) Mg-Al, r) Al-Ag, 1) Fe-K, e) O-Hy, 1) Pb-Zn, €) Zn-
Hg, x) Cu-H,, 3) Na-Cl,, u) O,-Cu rampBaHn4eckoro sjieMeHTa (yCIOBHS CTaHAApTHBIC). 3alHIINTe
YpaBHEHHUSI 3IEKTPOAHBIX npoieccoB U TOP.

3. Paccumraiite DJIC a) cepeOpsiHO-kKene3Horo, 0) JIUTHEBO-aTIOMMHUEBOTO, B) HATPHUEBO-
IIMHKOBOTO, T') MarHWeBO-CBUHIIOBOTO T'aJIbBAHUYECKOTO dJIEMEHTa JIBYMsI CIIOCOOaMH — 4epe3 pa3HOCTh
noTeHnuanoB u yepe3 AG°rop.

4. CocTaBbTe cxeMy padOThI a) HaTPUEBO-ATIOMUHUEBOT0, 0) KalbIIMEBO-CEPEOPSIHOTO, B) JIUTHE-
BO-IIMHKOBOT0, T') OJIOBIHHO-MarHueBoro '3, paccuuraiite ero 9/{C npu cTaHAApTHBIX YCIOBUAX U MPU
n3Menenuu aktuBHocteil [IOU B pesynbraTe pabotsl B 10 pa3 nmo cpaBHEHHIO CO CTaHJAPTHHIM 3HAYEHU-
eM.

5. CocraBpTe cxeMy paboOTHI a) cepeOpsHOro, 0) METHOTO, B) CBHHIIOBOTO KOHIICHTPAIIMOHHBIX
raJlbBAHUYECKUX DIIEMEHTOB MPH aKTUBHOCTIX HOHOB cepedpa 0,1 u 0,001 Momnb/1, ykakuTe aKTUBHOCTD
WOHOB B @HOJIHOM M KaTOJHOW 30HAaX. 3alUIIUTE YPAaBHEHUSI SJIEKTPOJIHBIX MPOIECCOB, PACCUUTANTE Be-
mnunny D1C.

6. Kakue BubI 21€KTPOJIOB BaM M3BECTHBI? ONUILINTE YCTPOHCTBO a) HOPMAJILHOT'O BOJIOPOJHOTO,
0) HOPMAJIBHOTO KHUCJIOPOJHOTO JJEKTPOIOB. BriBeaute ¢dopMyny [Uisi pacuera MOTEHIMANa a)
BOJIOPOAHOTO, 0) KUCIOPOIHOTO DIIEKTPOIOB.

7. PaccumTaiiTe MOTEHUHMAIbl BOJOPOAHOTO U KUCIOPOIAHOTO 3JEKTPOJOB NP MapUUATBLHOM
nasyienuu ra3oB 1 atm. upH a)9,6) 12,8) 3, 1) 14, 1) 0

[Ons oueHkn chopMMPOBAHHOCTM B paMKax AaHHOW OMCUMNNMHBI obuieobpa3oBaTenb-

Hon komneTeHunn MK-2 «cnocobHoCTs 00pabaThiBaTh Pe3yIbTaThl SKCIICPUMEHTOBY ITPEMOIaBaTEIIEM
OLIEHUBACTCSI COJIEpKATENIbHAS CTOPOHA M Ka4eCTBO MAaTEPHAJIOB, MPUBEICHHBIX B OTYETAX IO MpaKTHYEC-
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CKUM 3aHATHAM. Y UYUTBIBAIOTCS TAK)KE OTBETHI CTYIECHTA HA BOIIPOCHI 110 COOTBETCTBYIOIIUM BHJIAM 3aHS-
THU IIPU TEKYILEM KOHTPOJIE — YCTHBIX OIIPOCAX M OTBETAX HA IIPAKTUYECKUX 3AHATHUSAX.

[TpuHuMaeTcs BO BHUMaHKUE 3HAHMSA 00yUYarOIIUMUCS:

- YUEHHUSI O XMMHUYECKOM IPOIIECCE, IEKTPOXUMUUYECKUX SABICHUIX, XUMUH BaKHEHIINX OUOTeH-
HBIX 3JIEMEHTOB, UX UIECHTHU(PHUKALIHIO;

HAJINYHE YMEHHUSI:

- IPOBOJNTHh y4EOHO-UCCIICIOBATEIBCKUN IKCIIEPUMEHT Ha OCHOBE BIIAJCHHUS OCHOBHBIMU TIpHE-
MaMH TeXHUKH palboT B JIAOOpATOPHH;

- 0(OpMIISTH PE3yIbTATHl IKCIIEPUMEHTATBHBIX H TEOPETUICCKUX padboT, GOpMyIUPOBATH BHIBO-
hivS

- QJIaNTUPOBATh 3HAHUS U YMEHUS, IMOJYICHHBIC B KypCce XHMHH K IIPOIEccaM, MTPOUCXOISIINM B
OKpYIKaroIlIel cpejie, K pelICHUI0 KOHKPETHBIX 3a/1a4, CBSI3aHHBIX ¢ MPO(EeCCHOHAIBHOM e TeIbHOCTBIO.

IMPUCYTCTBUC HABbIKA BJIAJCHUA:
- METOJaMH XUMHWYCCKUX M MATCMATUUYCCKUX pacdCTOB; MCTOAaMU O6pa6OTKI/I IMoJIydacMbIX pe-
3YyJIbTATOB.

Kputepuu oneHnBanus ypoBHs ¢(hOPMUPOBAHHOCTH KOMIETEHIIMH B PE3YJIbTATE BHIMOIHEHHS 3a-
JTAHUW HA IPAKTUYCCKUX 3aHSITHSIX.

Kputepun onenuBanus ypoBHs chopmupoBanHoctu kommereHimu [1K-2 B mporecce pemenus
3a/1a4 Ha IPAKTUYECKUX 3aHATHIX.

[Ipennaraercs BapuaHT 3aJaHUsl, HATIPUMED:

Pacyernble 3a1aHus mo Teme "' JiaekTpon3 "

1. Kakoe BemiecTBO M B KAaKOM KOJIMYECTBE BBIJCIUTCS Ha YrOJbHOM aHOJIE MPHU 3JIEKTPOIH3E
BosiHOTO pactBopa NaSO4 (pH = 7), eciu Ha kaToAe MPU ATOM BBLAETHIOCH 3 T BelecTBa?

2. PaccunraiiTe BBIXOJ IO TOKY METAJUIA TIPH AJICKTpom3e BogHOTo pacTBopa NiSO, (pH = 3), ecin
nocne npoxoxaeHus 96500 Ki macca xene3noro karoga u3MeHunach Ha 14,68 r. AHOZ yroJbHBIN.

3. PaccumTaiite BpeMs, HEOOXOIUMOE ISl TIOJTYYCHHUS Ha JKEJIE3HOM HM3/ICTUN IHHKOBOTO TTOKPBITHS
Maccoil 65 r mpu NpOXOKIACHUU TOKa cuiiol 4 A yepe3 pacTBOp cysib(daTa LIMHKA, €CIIM BBIXOJ 1O TOKY
nunka pased 50% (pH = 3).

4. PaccunTaiiTe BBIXOJ] IO TOKY XJIOpa MpH 3JIEKTPOIU3E BOJHOTO PacTBOpa XJIOPHIA HATPUs, €CIIU
Ha YTOJIBHBIX 3JIEKTPOAAX OJHOBPEMEHHO MOJIYUYMIIN: HA KaToJle — 2 T BEIIECTBa, Ha aHoAe — 1,42 r xyopa
(pH =7).

5. Ilpu snexrponuse Boguoro pacrsopa Ni(NOjz), (pH = 6) Ha KaaMHEBOM KaTOJE BBIIEIHIOCH
29,35 r MeTaia, BBIXOJ IO TOKY KOToporo 25%. Kak npu 3ToM H3MeHHIIach Macca KaJMUEBOT0 aHoa?

6. PaccunTaiiTe BBIXOJ] IO TOKY T'a3000pa3HOTO BEIIECTBA, BBIJCIIAIONICTOCS Ha cepeOpsTHOM aHO e
npu anexrponuse BogHoro pactBopa AgNO3z (pH = 8), ecniu npu npoxoxaenun 26,8 A-4 BbLIEIHIOCH
1120 mn aToro BemecTna.

IIpuMep nporpaMMHpPOBAHHOIO 3aJaHHA:
Bapuanr 1 Ttema « ATOMHO-MOJIeKy /IsipHOe YueHue. Kiiaccsl BemecTs»

1. Jna momHoCThIO TpoTeKaroniel peakiuu o cxeme K + H, = KH oTHomIeHue koamyecTB BTOPO-
r0 peareHra 1 MpoayKTa COCTaBJISIET:

1:1 \ 1:2 \ 2:1 \ 3:1 |
2. Uucno moseit aToMoB KKciiopoja B 5.6 11 030Ha (H.y.) paBHO:
0.75 | 0.50 | 0.25 | 0.1 |

3. B xakoM U3 creayronux BEmeCcTB MaccoBas 101 yriepoa HauoobIas?
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| C,HsClI \ C,HsOH \ C,HsNO, | CHsSOzH \

4. o 3amannbM BetiectBaM — ruapokcuay Ca(OH), u kucnornomy okcuay CloO; — BeiBoauMTCS

(dbopMyia cpeiHer Cou:
| CaClO; | CaClo, | Ca(ClO3), | Ca(ClOy), |
5. B cxeme mpeBpaieHuii BemectBaMu X1, X, Xz sBistores Na + H,O — X;+ Hp SO — Xo +

BaC|2 — X3
Na,O, Nay SOy, Na,O,, NaOH, Na,O, Nay SOy, NaOH, Na, SOy,
NaOH Ba SO, Ba SO, Ba SO,

Bapuanr 1 Tema «KBUBaJIEHT)

1. KakoMy 13 nepedrcieHHbIX 3HaYeHHUI COOTBETCTBYET 3HaYCHHE MOJISIPHOM MacChl SKBUBAJICH-
toB a3ora B coeaunerHnn Ca(NOs),?
\ 14 \ 7 \ 3.5 \ 2.8 \
2. Onpenenute BEIMYUHY MOJSIPHON Macchl dkBuBasieHTBO cosid ZN(NOj3), B peakuuun
Zn(NO3), + 2NaOH— Zn(OH),+2Na NO3 (M(Zn(NOs3),)=189 r/mosnb)
| 63 | 189 | 47.25 | 94.5 |
3. Onpenenute 00beM (J1, H.y.) CEPOBOAOPOAA, HEOOXOIUMBIH [Tl IOJTHOTO OCAXICHUS COOTBET-
CTBYIOIIETO Cynbduna, cogepxamero v,(COz) = 0.76 Moib:
| 17.02 | 8.51 | 4.26 | 21.28 |
4. ITpu okucnenuu 2.0 r OKcua ABYXBaJIGHTHOTO MeTasuia oOpa3oBasioch 2.8 r okcuna. Omnpene-
JIUTE 3HAY€HHE MOJIIPHOM MacChl S5KBUBAJICHTOB METaJlJIa.

| 40 \ 60 \ 20 \ 10 \
5. KakoMy 13 nepeurcieHHbIX 3HaueHUN cooTBeTCTBYET M,(CO7) B peakuuu
CO;+ 2Mg — C + 2MgO ? (M(CO2)=44 r/moib)

| 44 | 22 | 11 | 12 |

OneHuBaeTcsi akTUBHOCTh pPa0OThI CTYACHTA Ha MPAKTUYECKUX 3aHSATHUSIX, IIyOMHA OTBETOB CTY-
JIEHTa «y JOCKHW» IPHU YCTHBIX OIPOCaxX B IPOLECCE BBINOIHEHUSA 3aJaHUN K KOKIOMY IPAKTUYECKOMY
3aHATUIO.

CriocoOHOCTh Ha3bIBaTh MPU YCTHOM OTBETE OCHOBHBIE 3aKOHBI, IPUBOAUTH MIPOCTEHUIINE 3aKOHO-
MEPHOCTH M3y4YaeMbIX SIBJICHUH COOTBETCTBYET MOPOTOBOMY YPOBHIO CQOPMHUPOBAHHOCTH KOMIIETEHIIMH
Ha JIaHHOM dTane ee (opMHUpOBaHUS, B JOMOJHEHHE K MOPOrOBOMY CAMOCTOSITENIHO pEIIaTh 3a1ady —
COOTBETCTBYET MPOJBUHYTOMY YPOBHIO; B JIOTIOJIHEHUU K MPOJABHUHYTOMY CTYIEHT CIOCOOEH apryMmeH-
TUPOBATh U3MEHEHUS IIPU BHECEHUU JONIOIHUTENBHBIX YCIOBUH — COOTBETCTBYET 3TAJIOHHOMY YPOBHIO.

CdopMUpoOBaHHOCTH YPOBHSI KOMIETSHIIMI HE HUXKE MMOPOTOBOTO SBISETCS OCHOBAHUEM ISl J0-
MycKa 00y4aromerocsi K MpoOMeKyTOUHOM aTTECTAI[uH 110 TAHHOW AUCITUTUIMHE.

DopMoi MPOMEKYTOYHOM aTTECTAIMU MO0 TaHHOW JTUCLMIUIMHE SIBISETCS IK3aMEH, OLIEHUBAEMbIN
o npunarod B HUY «M3W» derpipexOamipHOM cucteMe: "oTaudHO", "Xopomro", "ya0BIeTBOPUTETb-

nn

HO", "HEyI0BIETBOPUTEIBHO".

DK3aMeH N0 AUCLUUIUINHE « XUMHUS» TPOBOJAUTCS B YCTHOM hopme.

Kpurepun onennBanust (B COOTBETCTBUHU C HHCTPYKTHBHBIM muckMoM HUY MDMU ot 14 mas 2012
roaa Ne 1-23):

OueHKH «OTIUYHO» 3aCTyKUBAET CTYIEHT, OOHAPYXUBIIMI BCECTOPOHHEE, CUCTEMAaTHUYECKOE U
ri1y0oKOe 3HaHHWE MAaTepUAIOB M3YUYEHHON TUCIMIUIMHBI, YMEHHE CBOOOIHO BBIMOIHATD 3a/1aHUs, Ipeay-
CMOTPEHHBIE TPOTPAMMOM, YCBOUBIINN OCHOBHYIO M 3HAKOMBIN C JIOMOJTHUTEIBHON JTUTEPATypOr, PEKO-
MEH/IOBaHHOH paboyeil MporpaMMoii JAWCHUILTUHBI; MPOSBUBLIMNA TBOPUYECKHE CIIOCOOHOCTH B MOHUMA-
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HUU, U3JI0’)KEHUU U WCIIOJb30BAHUN MaTEPHANIOB U3YUYEHHOMN AUCLMILIUHBI, O€3yNpPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIPOCHI OWJIETa, HO M HA JIOTIOJHUTEIBHBIC BOMPOCH B paMKaxX padodeil mporpamMmbl TUCIH-
IJIMHBI, IIPABWIBHO BBINOJHUBILIEMY IIPAKTUYECKUE 3aJaHUE

O1eHKH «XOPOIIOY 3aciyKUBAET CTYACHT, OOHAPYKUBIIUI TMOJIHOE 3HAHWE MaTepualia U3ydeH-
HOM JUCUUIUIMHBI, YCIEUIHO BBINOJHSAIOMIMM IPETyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIMI OCHOBHYIO JIMTE-
paTypy, peKOMEHJOBaHHYIO paboyeill mporpaMMoi JUCHUIUIMHBI, TOKA3aBIIEMY CHUCTEMAaTHYEeCKUU Xa-
pakTep 3HAHUM MO MUCHUIUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OMIIeTa, MPABHILHO BBHINOJIHUBIIEMY
MPAKTUYECKHE 3a/IaHue, HO JIOMYCTUBIIEMY TP TOM HETIPUHIIUITHATLHBIC OIINOKH.

OueHKH «yJTOBJIETBOPUTEILHOY 3aCIy>KUBAET CTYIEHT, OOHAPYKUBIIMUN 3HAHHE MaTepuana U3y-
YCHHOW JTUCIHMIUIMHBI B 00BbeMe, HEOOXOAMMOM JUIsl JaibHEHIIeld y4eObl ¥ TpeaCcTOsIeH padoThl 1Mo
npodeccuu, CIpaBIsSIOMIUMIACS C BBHIOJHEHUEM 3aJaHHi, 3HAKOMBI C OCHOBHOM JIUTEpaTypOl, PEKOMEH-
JIOBaHHOU pabodeli MporpaMMoi JUCIHUILINHEL, TOMYCTUBIINM TIOTPEITHOCTh B OTBETE HA TEOPETUICCKHE
BOIPOCHI U/WJIM MPU BBHIMOTHEHUH MPAKTUYECKHUX 3aJaHHi, HO 00JIaaronnii He0OXOIMMBIMH 3HAHUSIMU
JUTSl X YCTPAHEHHUS IO, PyKOBOJCTBOM IPENOAaBaTelsl, THOO HENPABUILHO BBIMOJHUBIIEMY MPAKTHYE-
CKO€ 3aJJaHH€, HO I10 YKA3aHMIO IIPENOoJaBaTelsl BbIIOIHUBIIUM APYryue NMPAKTUYECKUE 3aJaHusl U3 TOTO
K€ pazjzielia JUCLUIUIUHBIL.

OrneHka «HEyJOBIETBOPUTEIHHOY BBICTABIIACTCS CTYACHTY, OOHAPYKUBILIEMY Cepbe3HbIE Mpole-
JIbl B 3HAHUSIX OCHOBHOT'O MaTepuaja U3y4eHHON AUCIUIUIMHBI, JOMYCTUBIIEMY MPUHIIUIIHATIBHBIE OIINO-
KM B BBITIOJTHEHUH 33JaHUi, HE OTBETUBIIEMY Ha BCE BOIPOCHI OWJieTa U JOIMOJHUTEIbHBIE BOIPOCH U
HETIPABUJILHO BBITIOJHUBIIEMY MPAKTHYECKOE 3aJaHue (HEMPABWIHLHOE BBITIOJIHEHHE TOJBKO MpaKTHYe-
CKOI'O 3aJlaHUs HE SIBJSETCS OJIHO3HAYHOM NMPUYUHOM ISl BBICTABIICHUS OLICHKH «HEYJIOBJIETBOPUTEIb-
HO»). Kak mpaBuiio, orieHKa «HEyAOBIETBOPUTEIHHO CTaBUTCS CTYAEHTaM, KOTOPhIE HE MOTYT IMPOJIOJ-
KHUTH 00y4deHHe 1Mo o0pa3oBaTeNbHOM Mmporpamme 0e3 MOMOTHUTEIbHBIX 3aHSATHH MO COOTBETCTBYIOIICH
JTUCHUTUTUHEL ((pOopMUpOBaHUS W Pa3BUTHS KOMIIETCHIIMM, 3aKpPEIUIEHHBIX 3a JaHHOW JTUCIUTLIIUHOWN).
OueHKa «HEYyJOBIETBOPUTEIBLHO» BBICTABIISIETCS] TAK)KE, €CIIM CTYJEHT: MOCJE Hayala 3K3aMeHa OTKa3all-
Csl €ro claBaTh WJIM HApYIIWJ MPaBHJia CAa4d dK3aMeHa (CHHUCBIBAJI, MOJCKA3bIBall, OOMAaHOM IBITAJICS
MOJIYYUTh 00JIee BHICOKYIO OIEHKY U T.J.

B 3a4yeTHYI0 KHWKKY CTYAEHTa U NPUIOXEeHUe K OUNJIOMY BbIHOCUTCS OLIEHKA 3K3aMeHa
no AucumuniuHe 3a 2 ceMecTp.

6.3 TMnoBble KOHTPOJbHbIE 33a4aHUA UMM UHble MaTepuanbl, Heobxoaumblie AnNsA
OLEHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNK) oOnbiTa [AEATENbHOCTHU,
XapakTepu3ylLlmx 3tanbl (popMUpPOBaAHUA KOMMNETEHLUM B Mpouecce OCBOEHUSA
obpasoBaTesnibHOW NporpaMmmsbl

Bonpocs! mo popmMupoBaHuio U pa3BUTHIO TEOPETUUECKUX 3HAHUH, TPETYCMOTPEHHBIX KOMIIE-
TEHLUSIMH, 3aKPEIUIEHHBIMU 3a JUCLUIUIMHON (IPUMEPHBIE BOIIPOCHI 10 JIEKIIMOHHOMY MaTepHally Iuc-
[UIUTHHBL JUTS PyOeKHOTO KOHTPOJIS, HATIPUMED, 110 HUKETIPUBEICHHBIM TEMaM):

PacTBOpBI 3/1€KTPOJIUTOB U HEAJIEKTPOJIUTOB
1.OcMoTHUEeCKOE TaBlieHUE pacTBopa, coaepxaiiero 45 v rmoko3sl (M= 180 r/monb) B 11 BoJIbI
paBHO 607950 I1a. Onpenenure Temneparypy pacTBopa.
2. Paccunraiite pH 0,1M pactBopoB a3otHoi#l kucnotsl, 0,04 M rugpokcuna ammonus u 0,05M
XJIOpUJIa aMMOHHUS.
3.CoctaBbTe MOJIEKYISApHBIE M MOJIEKYJIIPHO-MOHHBIC YPAaBHEHHS pEaKuil MeXIy: a) HUTPATOM
Oapusi u cynbdarom Hatpus, 6)kapOOHATOM HATPUS M CEPHOM KHUCIIOTOW; B)CYIb(PUAOM Kaaus U
BOJIOM.
4.Jluccounanus BOJbl, BEIBOJI KOHCTAHTHI HOHHOTO MTPOU3BEACHUS BOJIbI, TOHITHS BOJOPOAHOTO U
THJIPOKCUIIBHOTO TTOKa3aTeNei.
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5. Cmemanu paBubie 00beMbl 0,02 M pacTtBopa xjopuaa kaineius u 0,02 M pactBopa cynbdara
xanus. Bemaner nu ocagok cynbdara kanbiua? (IPcasos) = 6-10'5)

OKHMCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
1. Onpenenure creneHb okucienus cepbl B coenunernnn HoSO3 (NH,),S, Li; SO;3
2. Kakoli mmpoliecc 1 o4emMy BbIpaXkaeTcsi CXEMOM: Fe*? - Fe™®?
3. K kakomy Tty OBP otnocutcs peakums: (NH;).Cr,O;—N; +Cr,03 +H,0. Tloxbepute
KO3 PHIIMEHTHI B YpaBHEHUH PEAKIIMU, YKAKUTE OKHCIUTEIh U BOCCTAHOBUTEIh
4. Kakue cBoiictsa Moryt nposisisite CI7 u CI*° 2 Otser o6ocyiire.
5. TlonGepute KO3PPHUIMEHTHI B yPaBHEHUU PEAKIIMA METOJIOM DJIEKTPOHHOTO OallaHCa, YKaXHTe
OKHUCJIUTETh H BOCCTAHOBUTEIIb:

MnSO; + KIO3 + KOH— MnO; + |, +K,;S50,4 + H,O

I'anbBaHuM4YecKHil 3j1eMEHT
1. CocraBbTe cxeMy pabOThl cepeOpsIHO-BOJOPOJHOIO TaJIbBAHUYECKOTO 3JIEMEHTa (YCIIOBHS
CTaHJapTHHIC).
2. HanumunTe ypaBHEHUE pEakLMU, IMPOTEKAIOLIeH Ha aHoAe B paboTarolleM IajbBaHHMYECKOM
3IeMeHTe, TOK0oOpasyrommas peakius koroporo Zn + Ni%* = Zn®* + Ni.
3. Paccuuraiite ctannapthyto D/1C cepeOpsHO-HUKENEBOr0 rajlbBAaHUYECKOT0 3JIE€MEHTA.
4. Kak mmenutcs DJIC cepeOpssHO-CBUHIIOBOTO TJIbBAHUYECKOTO AJIEMEHTA 10 CPaBHEHHUIO CO
CTaHJapTHBIM 3HAYEHHUEM, €CIIM aKTUBHOCTH IOTCHLIMAIONPEACIAIOINX HOHOB B PE3yibTaTe pa-
60T1bI u3MeHmIach B 10 paz?
5. PaccumTaiite 3JIC rampBaHHMUYECKOTO 3JI€MEHTa, €CIM U3MeHeHHe sHepruu ['mdoca Tokoobpa-
3yrolel peakuu paBHo -227,7 kJx/Monb, N = 2.

Bormpocsl 1o 3aKperieHn0 TEOPETUUECKUX 3HAHNN, YMEHUI U MIPAKTUYECKUX HAaBBIKOB, IPEIY-
CMOTPEHHBIX KOMIIETEHIIUEH (BOMIPOCHI K IK3aMEHY)

[TepBslii 1 BTOPOI BOMIPOCH B SK3aMEHAIIMOHHOM OMJIETE CTYJEHTa — BOMPOCHI MO JIEKIIMOHHOM

Marepuainy. Tperuil Bompoc — 3a/1aua Ha TEMY, OJTU3KYIO K pa30upaeMbIM Ha MPAKTUIECKUX 3aHATUSIX.

Bomnpocsl k 3k3aMeny no Kypcy « XuMHS»:
1. TlonsaTHe 0 XMMHUYECKOM KBUBaNeHTe OmnpenereHne YKBUBAICHTOB BEIIECTB B HOHOOOMEHHBIX U OB
peakuusax (Ha mpumepax). Pacyer MOJIsSpHONM Macchl KBUBAJIEHTOB MPOCTBIX M CIOXHBIX BEIIECTB, K-
BHUBAJICHTHBIX 00BEMOB T'a30B (Ha MpUMepax). 3aKOH SKBUBAICHTOB.
2. PazBuTHe mpejacTaBiieHnid O cTpoeHHM atoMa. CoBpeMEHHBIC MPEACTABICHHUS O CTPOCHUU aToMa
(KBaHTOBO-MEXaHUYECKass MOJEIb): TOHATHE opOuTanu. [IpuHIMN HEeompeneneHHOCTH, TBOWCTBEHHAS
MIPUPOJa SJIEKTPOHA.
3. KBanToBble uncna kKak pe3ynbTar pemieHus ypaBHenus lllpeaunrepa (riaBHoe, opOUTaIbHOE, Mar-
HUTHOE,) CIIMHOBOE, X (PU3MUECKUN CMBICT (Ha TPUMEpax)
4. DnexTpoHHbIE (HOPMYIBI aTOMOB. [IpUHIUIBI U TOPSIIOK 3aIMOJHEHUS] aTOMHBIX OpOUTaNIeil MHOTORJIEK-
TPOHHBIX aTOMOB (MPUHITMIT MUHUMYMa 3Hepruu, npunnun [laymu, npaswno ['yana, npaBuno Kieukos-
ckoro) (Ha nmpumepax) IlonsTHe 0 GOpPMUPYIOIIEM FIEKTPOHE.
5. [lepuonnueckas cucrema snementoB Jl. U.MenneneeBa. OCHOBHBIE CBOICTBAa aTOMOB (paJinycC, SHEPTUS
WOHM3AIUU, CPOJCTBO K BJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTh, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA) M 3aKOHOMEPHOCTH MX U3MEHEHUS B IpyNIax u nepuoaax. [lepuonnyeckuii 3aKoH.
6. [ToHsATHE O BaJCHTHBIX JICKTPOHAX W BajeHTHOCTH. OmpeaeseHne BaJCHTHOCTH aToMoOB S-, p-, d-, f-
AJIEMEHTOB B BO30YXJICHHOM M HEBO30YKIIEHHOM COCTOSHUHU (Ha mpumepax) BaneHtHocTh 351eMeHToB |l
NepUoaa.
7. Xumudeckas cBsizb. OOpa3oBaHUE XUMHUYECKOM CBSI3M 1O METO/IY BAJICHTHBIX CBsI3€l (Ha MpUMEpe Mo-
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nexyn tuna Cly, Lip, HpS, woHoB NH," H30+): CBOICTBAa KOBAJICHTHOM CBSI3M: :HAIIPABICHHOCTh, HACHI-

LIEHHOCTb, MOJISIPHOCTb.

8. OCHOBHBIC XapaKTEPUCTHUKA XUMHUYECKOW CBSI3U (IJIMHA, SHEPTHUs, BAJICHTHBIA yron). CBONCTBAa HOHHOU

CBSI3M, CBOWCTBA KOBAJICHTHOW CBs3U. Bupl xumuueckoi cBs3u Ha npumepe moiekyit: NaCl, O, NHs,

KHCO:s.

9. KoBasieHTHas XMMHUYeCKasi CBsI3b, MEXAaHU3MbI €€ 00pa30BaHUs U CBOMCTBA (HACKHIIIAEMOCTb, HAIIPaB-

JIEHHOCTh, KPAaTHOCTh, MOJIAPHOCTH). BuAbl KOBaJIEHTHOW CBsI3U (IMOJIIpHAs, HEMOJSIpHAs, JOHOPHO-

akuenTopHas) (Ha mpuMepax).

10. MonHas cBs3b, €€ OCOOCHHOCTH, MEXaHU3M 00pa3oBaHus. CBOMCTBA BEIIECTB C HOHHOM CBs3bIO. Me-

TaJJIMYECKasi CBSA3b U 0OIIME CBONMCTBA METAJUIOB.

11. Mexmonekynsipuoe B3aumopericteue. Cuibl Ban-nep-Baan (opueHTtanyionHoe, WHAYKIIMOHHOE, IHWC-

NIEPCUOHHOE B3auMozencTBre). BonoponHas cBs3b, BIMSHUE €€ Ha CBOMCTBA BEILIECTB.

12. KomriekcHble cOeMHEHHs: CTpoeHue, kiaccudukamnus. CTyneHdyaras TUCCOLHUAINS KOMILIEKCHBIX

COeMHEHUI. MaTeMaTnyecKoe BbIpa)KEHNE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOIO MOHA. Buabl CBs3U B

KOMIUIEKCHBIX COEIMHEHUsX. MexaHu3Mm o0pa3oBaHus CBsi3ed BO BHYTpeHHEH cdepe (Ha mpumepax) Io

METO/y BaJICHTHBIX CBS3EH.

13. I'mOpuau3anuss aTOMHBIX OpOMTAlell NpH 0O0pa30BaHWM XUMHYECKOW CBS3U. THITBI THOpHIW3AIINU.

IIpoctpancTBeHHas CTpg/KTypa U TOJIIPHOCTH MoJIeKyl (ma npumepax BeF,, BCl3,CH4, NH3, n kommuiekc-

Hbix 1oHOB [CU(NH3)a]*".[ZN(NH5)4]?).

14.Tlonsitue o dazax. @a3oBbie paBHoBecHs. [IpaBmiio ¢a3. Onucanue Gpa3oBoii qUarpaMMbl COCTOSIHUS BO-

JTbL.

15. IIpenmer TepmoanHamMuky. TepmoanHamuueckue cucteMsl, Ux kiaaccudukarus. [Ipoueccor. Tlonstue o

(bYHKIMSX cOCTOsIHUS cucTeMbl Tertora u pabota. BHyTpeHHsst sHeprust v sHTanbnus. [1epBblii 3akoH Tep-

MOJMHAMUKH.

16. TerutoBoii addext peakimid. Tepmoxummuyeckue ypaBHeHHs. 3akoH 'ecca B TEPMOXMMUYECKHX pacueTax

(Ha mpumepax).

17. Durponus kak ¢yHkuus coctosgnus cuctemsl |l u 1l 3akonsl TepmoauuamMuku. CrnocoOsl omnpeserne-

HUS U3MEHEHUS DHTPOINMHU B X0JI€ XUMUYECKUX peakiuil. I3MeHeHue sHTponuu npu (HazoBbIX epexoax.

18.Ompeniennennie  HampaBlieHMsT W Tpefena  CaMONpPOU3BOJIBHOTO — TPOTEKAaHUs — peakLui.

OHTaNbIUMHBIA U SHTponuiHBIM (akTopsl. CBoOOAHas 3Heprus ['mOO6ca. Temmeparypa paBHOBecHs.

CBs13b sHepruu [ 'ub6ca ¢ KOHCTAaHTOW PaBHOBECHS.

19. TlonsiTHE O CKOPOCTH M MEXAaHW3MaX XMMHUYECKON peakIiy. 3aKOH JEHCTBHUS Macc JJIsi TOMO- M TeTepo-

TEHHBIX peaklui (Ha mpuMepax). 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHIIEHTPALWil BEIIECTB, JaBJICHUS

1 00beMa CUCTEMBI, IIOIIA U MOBEPXHOCTHU pasjena ¢as

20. 3aBHMCHMOCTH CKOPOCTH XMMUYECKOM peakiuu oT Temneparypsl. [Ipasuno Bant-I'opda. Dueprus ak-

THBalMU. YpaBHEHHE AppeHHyca. JHEPreTHYECKHE TUArpaMMbl X0/ 3K30- M DHAOTEPMHUYECKON peak-

UH.

21. Karamu3: BUIbI, MeXxaHU3Mbl. OCOOCHHOCTH KAaTAIUTUYCCKUX MPOIECCOB. DHEPreTHUCCKHE Tuarpam-

MBI KaTaJIUTHYECKON U HEKATATMTUUECKOM peaKuu.

22. XuMrU4ecKkoe paBHOBECHE, eTo Mpu3Haku. KoHCTaHTa paBHOBECHS IS TOMO- U T€TEPOTSHHBIX peaKInit

(Ha mpumepax). 3aBUCUMOCTb KOHCTaHTBI PABHOBECHSI OT TEMIIEPATYPHI.

23. Bimsinue n3MeHeHHs KOHIIEHTPAIIMX BEIECTB, TEMIIEPATyphl, JaBICHHS U 00beMa CHCTEMBI, KaTallH-

3aTOPOB HAa XMMHUYECKOE PaBHOBECHE U KOHCTAHTY paBHOBecHs. [Ipuniun Jle-IllaTense (Ha npumepax).

24. Tlonsitre o pactBopax Knaccudukamms pactBopoB JXKumkue pacTBOpbl. MeXMOJIEKYISIpPHOE B3aUMO-

neiicteue nipu pactBopernu nonHoro (NaCl) u crabononspaoro (CH3COOH) Bemecta. CosbBaTanus u

rujparanus UOHOB. TepMoAMHAMUYEeCKHE MPUYMHBI 00pa3oBaHUs pacTBOPOB. TeruioBbie 3hdeKTsl mpu

PacTBOPEHUHU.

25. CriocoObI BBIpaKCHHsI KOHIIGHTPAIIMU PAacTBOPOB (MaccoBasi J0Js, MOJISPHAs OJIA, TUTP, MOJISIpHAs

KOHLIEHTpAIHs, HOpMaJIbHAsi KOHIICHTPAIus).

26. lucnepcHble cucteMsl. JlucnepcHocts. Knaccudukaius qucrepcHbIX CUCTEM 10 arperaTHOMY COCTOSI-
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HUIO JUCHEPCHON (ha3bl U AUCIIEPCUOHHOM cpefibl (¢ mpuMepamu). [lomydyeHune u cBoiicTBa AMCIIEPCHBIX CH-
creM. PactBopsl, ux kinaccuukanus. HacwleHHbIe, HEHACBIIICHHBIE, TIEPECHIIIEHHBIE PACTBOPHI.

27. UneanpHblil pacTBop. KommuratuBHble cBOMCTBa pacTBOpoB. [loHMKeHME AaBiIeHUs Mapa pacTBOPHU-
TEJs HaJl pacTBOPOM, ITOBBILIEHUE TEMIIEPATYpbl KUIIEHUS U NOHM)KEHUE TEMIIEpaTyphl 3aMEp3aHUs pac-
TBOpA (3aKoH Payist), ocMoTHYecKOe JaBlIeHHE.

28. CBoiicTBa MCTUHHBIX PacTBOPOB. CIOCOOB!I BHIPAKEHHUS KOHIIEHTPAILIMH: MaccoBasi IOJs, MOJSpHas,
MOJIIpHAs SKBUBAJICHTA, TUTP, MOJISIbHASL, MOJIBHAS JIOJIS1, B3AUMOCBSI3b MEXY KOHLICHTPaUsIMU

29. PacTBOpBI JEKTPOIUTOB. MEXaHU3MBI SJICKTPOIUTHUECKON JUCCOLMAIMH BEIIECTB C MOHHON U KOBa-
JICHTHOM NOJIIPHOM CBA3b10. CTyneH4aras AUCCoLuanus.

30. PactBops! cnabbix snekTponuTtoB. Crenensb auccouuanuu. Koncranra mucconuanuu. 3akoH pazdas-
nennst OCTBaAIbAA.

31. PacTBOPBI CHIIBHBIX AJIEKTPOJIMTOB, TUIIBI B3AaUMOACHUCTBUI B 3TUX PAacTBOpax Ha MpUMeEpE pacTBOpe-
Hus NaCl. AxtuBHOCTh MoHOB. VoHHas cuia pactBopa. [IpaBHio MOHHON CHIIBL Y CIIOBHS IPOTEKAHUS
peaknuii o0OMeHa B pacTBOpax 3JEKTPOIUTOB.

32. KuciioTHO-OCHOBHBIE CBOMCTBA BELIECTB C TOUKU 3PEHUS TEOPUU DICKTPOIUTHUECKONW THCCOLUALNH.
HNonnoe npoussenenue Boabl. Bo1opoaHblil ¥ THAPOKCUIIBHBIN ITOKa3aTenu. MHaukaTopsl.

33. PacTBOpBI ManopacTBOPUMBIX 3JIEKTPOJIUTOB. [IOHATHE O HACBHIECHHBIX, HEHACBHILIEHHBIX U MEPEChI-
LIEHHbIX pacTBopax. PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YciioBHE 0Opa3oBaHHs OCAJKOB
MaJIOpacTBOPUMBIX 3JIEKTPOIUTOB.

34. Tunponu3 coneit. Buapl ruaponusa: mo KaTHoHY, 10 aHUOHY, 110 KATHOHY M aHUOHY OJIHOBPEMEHHO (Ha
npumepax). KonuuecTBeHHasi XxapakTepUCTHKa THIPOJIM3a: KOHCTaHTa U CTENEeHb rujaponusa. PakTopsl,
BIMsIIOIIME Ha ruaponu3. CrocoObl cMelleHsl paBHOBecUs Mpoliecca ruaponusa. pH B pacTtBopax rua-
POJIM3YIOLIUXCS COJIEH.

35. OKHCIUTETHHO-BOCCTAaHOBUTENBHBIE TIpoliecchl [IoHsATHE 00 OKMCITUTENE, BOCCTAHOBUTENE, OKHCICHHH,
BOCCTAaHOBJIEHUU. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA BEILIECTB, MX 0OOCHOBaHUE C TOUKH 3pe-
HUS cTpoeHus aroma (Ha npumepax). Tunel OBP (c npumepamu). MeTtos 3neKTpoHHOT0 OanaHca (Ha Ipu-
Mepe).

36. O0mure 3aKOHOMEPHOCTH AJIEKTPOXUMHUYECKUX TPOIECCOB. BORHMKHOBEHUE AJIEKTPOAHOTO MOTEHIINA-
na. [Ixana cTaHgapTHBIX 2JEKTPOAHBIX TOTEHIIMAIOB. TUIIBI DJIEKTPOJOB.

37. T'a30BBIe 2EKTPOABI (BOJOPOIHBIN, KHCIOPOAHBIN), KX CTPOSHHUE. Y paBHEHHS MPOIECCOB, MPOTEKA0-
LIMX Ha BOJOPOJHOM U KHUCJIOPOAHOM NIEKTpoJax NpH pa3HbiX 3HaueHusx pH. M3menenne pH cpensl npu
paloTe ra30BbIX 3JEKTPOI0B. YpaBHeHHe HepHeTa [ist ra30BbIX AJIEKTPO/IOB.

38. 'anmpBaHuueckue 31eMeHThl: ycaoBus padoTsl. DJIC u Hanpspkenue. Crnocoos! pacuera DJIC. Ycrpoii-
CTBO TraJIbBaHUYECKOro eMeHTa [lanuansa-Akodu, cxema ero paboThl, JIEKTPOJHBIE MPOIECCHI, TOKOOO-
pasymomas peakusi.

39. KoHIIeHTpaIlMOHHbIE TalbBaHMYECKUE JJIEMEHTHI: YCIIOBUSI PaOOTHI, CXeMa, YPaBHEHHsSI AJICKTPOIHBIX
nporieccoB. 3JIC (Ha KOHKPETHOM MpUMEpE).

40. 3aBUCHMOCTP JIEKTPOIHBIX TOTEHIIMAIOB METATMYECKUX U Ta30BBIX MIIEKTPOAOB OT (PaKTOpOB cpe-
nbl. YpaBHeHue HepHcra. MI3MeHeHne akTHBHOCTEH MOHOB B aHOJHOM M KaTOJIHOM 30Hax mpu padore I'D
(Ha mpumepe).

41. IpuHiun paGoThl TOIJIMBHBIX 2JIEMEHTOB Ha IIPUMEpPE BOJOPOIHO-KUCIOpoaAHOro T3.

42. Tonsipu3zanms nekTponoB. Ee Bumbl n Mexanu3mel. [lonspru3aiimoHHble KpUBBIE IPU padOTe TalbBaHH-
YECKUX 3JIEMEHTOB, KOPPO3HH, MIEKTPOJIN3E. 3HAUEHUE MOJSIPU3ALNN B dJIEKTPOXUMHUECKUX CHCTEMaX

43. DnexTponu3 coield (Ha mpuMepe 3JIEKTPOII3a pacTBOpa COJM C PacTBOPHMBIM aHOAO0M). Cxema 3Jek-
Tpoau3a. [locienoBarenbHOCTb AIEKTPOIHBIX POLIECCOB.

44, KonnuecTBeHHBIC 3aKOHOMEPHOCTH 3JIeKTpoiin3a(3akoHbl Dapajes, BpIXoa 1o TOKY). [lomsipusarus
IIPU AJEKTPOJIH3e (Ha IpUMepe AIIEKTPOIM3a BOJHOTO pacTBOpa cylb(darta Kalnus Ha HUKEJIEBbIX IEKTPO-
nax).

45. IlpuMeHeHne 3JeKTPOu3a: MOTyYeHUEe YHCTHIX BEIIECTB pa@UHUPOBAHUEM METAJUIOB, 3JIEKTPOMeE-
TaJIyprusi, rajJbBaHOIUIACTUKA, IaJIbBAHOCTETHUS, 3JIEKTPOIOIMPOBAaHUE, pa3MepHas o0paboTka Meral-
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JIOB, aHOJTHOE OKCUIUPOBAHHUE.

46. Koppo3usi MeTaioB, ee BUABI. Y CJIOBUS IPOTEKAHUS FNEKTPOXUMUYECKON KOppo3un. CXeMbl MUKPO-

raJlbBAHUYECKUX KOPPO3UOHHBIX 3JIEMEHTOB, YPAaBHEHHUS aHOAHBIX U KATOJHBIX MPOILIECCOB(HA MpUMeEpe).

Bonopoanas u kucinopoaHast 1enosipu3anus, yCIOBUs €€ YCUICHHUSL.

47. MeTamuiueckie U HEMETAJUTMUECKHUEe MOKPBITUS KaK METOJ 3allUThl OT Koppo3uu. Cxembl KOppo3u-

OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIICHUU METATUYECKUX MOKPBITHH (Ha mpuMepax).

48. CyuiHOoCTh 3J1EKTPOXMMHUYECKUX METOJOB 3alIUTHl OT KOPPO3UH (aHOAHAS, KaTOJHAs, MPOTEKTOpHAs

3aluUTa). Y paBHEHUS MIPOLECCOB, IPOTEKAIOUINX HA aHOJHBIX M KAaTOJIHBIX Y4acTKaX IPH JIEKTPOXUMHYE-

ckoil 3ammre. [laccuBHocTh MeTaiioB. JlerupoBanue.

49. MeTo/pI 3a1UThl OT KOPPO3HH, CBSI3aHHBIE ¢ 00pab0OTKOW KOPPO3MOHHOH cpebl. UHTHOUTOPBI KOPPO-

3UM, MEXAHU3MBbI UX JEHCTBUSL.

50. TormuBHBIC 3JIEMEHTHI, X BUIBL. KucinopomHo-Bogopoanbsiii TD: crpoeHue, ypaBHEHHUS TPOIIECCOB,

JIOCTOMHCTBA U HEJOCTATKU.

51. AKKyMyJIATOpBI: BUJIbI, yCTPOWCTBO, IPUHILIUII padOThI, ypaBHEHUS MPOLIECCOB IIPH 3apsle U pa3psl-

K€, JOCTOMHCTBA U HEJOCTATKH (Ha MPUMEpPE KUCIOTHBIX U MIETOYHBIX aKKYMYJISITOPOB).

52. XuMu4eckre UCTOYHUKH TOKa. MapraHiieBo-IIMHKOBBIA MEPBUYHBIN 3JIEMEHT: YCTPOWCTBO, yPaBHEHUS

MIPOLIECCOB, JOCTOMHCTBA M HEJJOCTATKH.

53. XeMOTpOHBI: CUETYMKH BPEMEHH, JIEKTPOXUMUYECKUE MUOobL. [IpuHIMT paboThl, 00IacTH IpUMEHE-

HUS, JOCTOMHCTBA U HEJIOCTATKHU.

54. BeicokoMoiiekyiisipHble coenuHenus. [loaumepsl u onuromepsl. [lomyueHne noauMepoB: peakuuu mo-

JTUMEpU3alUi U ToNuKOHAeHcanuu (Ha npumepax). Ctpoenue nmonumMepoB. CTeneHb MOIMMEpPU3aLUU.

TepMonacTUYHbIE U TEPMOPEAKTUBHBIE ITOJIMMEPHI, UX OCOOEHHOCTH.

55. BoicokonnmacTu4HOE, BSI3KOTEKyUYee M CTEKJI000pa3Hoe cOCTOsiHME monumepoB. CBoiicTBa u 001acTH

MIPUMEHEHUS] OCHOBHBIX MOJMMEPOB Ha IMPUMEPE MOJIMATHIIEHA, MTOJIUIIPONUIICHA, TOJIUCTUPOIIA, TOJTUBU-

HUWIXJIOpUA, hroporacTa, ¢peHoriacta, TMBUHIUIOBOTO U U30MIPEHOBOTO Kay4dyKOB, KallpOHOBOTO, aIle-

TaTHOTO BOJIOKHA, (heHOoIPOpMaTbAETHAHBIX CMOJL.

56. XuMuyeckast uaeHTU(pUKAIMS BEIECTB. AHAIUTUYECKHIA curHail. KauecTBeHHbIIN aHaH3.

DK3aMeHALMOHHBIE 32124

1. Tlpu B3aumoneiicTBuu 36 T TPEXBaJIEHTHOIO METasla C CEPHOIM KUCIOTON BhIAENUIoCh 44,8 11 Bojo-
pona. Onpenenure Metaiul. Paccunraiite MOISpHYIO Maccy SKBUBalIeHTa 00pa30BaBIIECHCS COJH.

2. Turp pactBopa Na,SO, paeern 0,01 r/mu. PaccuuTaiiTe MOJSPHYIO ¥ HOPMAIBHYIO KOHIICHTPAIIHIO
3TOrO PacTBOpa.

3. B 1 mgurpe Boawl pactBopmin28 r xkene3Horo kymopoca (FeSO4 -7H,0). Paccumraiite MOISPHOCTS,
HOPMaJIbHOCTh M MAaCCOBYIO JIOJIO MOJTYYEHHOTO pacTBOPA, €CJU €ro IMIIOTHOCTH 1,2 1/MiL.

4. Kakoit 00vem 0,1 H pacTBOpa cepHOM KHUCIOTHI MOXKHO IpurotoButh u3 0,5 1 ee 40%-ro pactBopa
(mnotHOCTh 40%-T0 pacTBopa 1,3 r/cm )?

5. HamumuTe nonHyo 371eKTpOHHYI0 Qopmyiny aToma TexHenus. K kakoMy ceMelcTBY OH OTHOCUTCS?
VYKaXuTe ero BHEIIHUH 3JIEKTPOHHBIA YpOBEHb, (POPMHUPYIOLIMNA 3JIEKTPOH, 3HAUCHUS KBAHTOBBIX YHCEIl
11t POPMHPYIOIIETO FIEKTPOHA, IEPEUUCITUTE BCE €T0 BOZMOKHBIC BAJICHTHOCTH.

6. 3anummMre MONHYIO 3JEKTPOHHYIO (OpMYITy aroma 3JeMeHTa ¢ (OPMHPYIOUIMM 3JIEKTPOHOM 4p
.YKakuTe BCE €ro BO3MOKHbIE BaJICHTHOCTH W 3HAYCHUS] KBAHTOBBIX YUCEN ISl POPMHUPYIOIIETO AIIEKTPO-
Ha.

7. YKaXuTe YUCIIO HECTIAPEHHBIX NIEKTPOHOB B OCHOBHOM M BO30Y)KJJIEHHOM COCTOSIHUM aTOMa XJIOpa.

8. Tlonp3ysice TabmuIel 371eKTPOOTPHLIATEIBHOCTEH, ONpeaeNTe XapaKTep CBSI3ed B MOJIEKyJe CepHOM
KHCJIOTBI ¥ €€ HaTPUEBOM COJIH.

9. Onpenenure TUH THMOPHIN3ALUHM U M300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLIMX MOJICKYII:
BeCly, SiH,. I[TonspHsl 11 3TH MOJIEKYJIBI?
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10. IIpousBeneHHE pacTBOPUMOCTH XJIOpUIa cepedpa 1,78:10™° Kaxoii oGbem Bozbl notpedyercs JIst
PacTBOPEHUSI OTHOTO IPAMM ATOI'O BEIIECTBA.

11. Vxaxure HampasieHue mpoTekanus npouecca A = B + C npu 200°C, ecrm AH°x.p. = -20 xJI>x/M01b,
JS°x.p. =-100 [Ix/monb-K (mpuBeaute 2 criocoba perieHus).

12. Omnpegnenure Temmneparypy paBHoBecusi cucteMbl A + B = 2AB, ecnu ctangapTHble SHTPONHUH Be-
mectB A, B u AB paBubl cootBercTBeHHO 5 JI/Monb-K, 10 Ix/monb-K u 50 Ix/Moinb-K, a namMenenue
SHTAJIBIINU B X0J¢ 3Tol peakuuu paBHo 20 k/lx/Monb. IIpu kakux temnepaTypax OTHOCHTENBbHO T, BO3-
MO’KHO CaMOITPOU3BOJIBHOE TEUEHHE ITOM peaklUy B IIPSIMOM HaIIpaBJIECHUU?

13. Paccumraiite, kak m3MeHHTCS cKopocTh peakiin 2NOgy + Oy = 2NOsyy (k = 0,2, y =2), eciu: a) yBenu-
YUTh 00bEM CUCTEMBI B 2 pa3a; 0) yBennunTh koHueHTpanuio NO B 2 pasa; B) yMEHbUIUTH TEMIIEPATYPY
na 30%?

14. Omnpenenure ckopocth peakuuu A + 3B = 2C, nporekaroleil B ra30Boii (paze, B MOMEHT BPEMEHH, KO-
r71a KOHIIeHTpalus BeuiectBa A u3meHmiach Ha 0,1 Moyb/11, eciau HayanbHbIe KOHIIGHTPAIMH BEIIECTB A
u B paBusl coorBerctBeHHO 0.5 1 1 Monb/n. K = 0,2. Kak u3MeHUTCS CKOPOCTh PEaKkLUH MPH YBETUUCHUN
JIABJICHUSI B CUCTEME B 2 paza?

15. Kyna cmecturcs paBHoBecue cucreMsl 2A(r) + B(r) = C(r) + 3/1(1) (JAH > 0) u xak nipu 3T0M U3MEHUTCS
KOHCTaHTa PaBHOBECHS, €CJIH a) YBEJIIMYHUThH JAaBJICHUE B CUCTEME; 0) YMEHBUINTh 00bEM CUCTEMBI; B) MO-
BBICUM, TEMIIEpATypY: I') YBEIUUYUTh KOHIIEHTpAlMIO BellecTBa B, 1) BBectu katanuzarop?

16. Paccuuraiite BenmmunHy KOHCTaHTHI paBHOBecHs Uit peakiu CHa(r) + 20,(r) = COy(r) + 2HO(r), ecnu
M3BECTHO, YTO MCXOIHBIC KOHIEHTpAIIMA METaHa M KUCIOPOJA PaBHBI COOTBETCTBEHHO 6 MOJB/T U 8
MOJIb/JI, @ K MOMEHTY HACTYIUICHUS paBHOBecHs mpopearuposaiio 50% kucioposa.

17. CocraBbTe (hopMyiTy MUIIEIUIBI 30711 Opomuaa cepedpa, MoTydeHHOro nMpudaBIeHuEM H30bITKa Opo-
MU/a Kajaus K pa30aBlIeHHOMY pacTBOpy HHUTpara cepedpa. [IpuBenure popmysibl KoaryastHTOB 3TOTO 30-
T8,

18. Beruuciute pH u pOH 0,05 M pacTBopa CosIHOM KMCIOTH M Kayus Tuapokcua. Kakoil uBer B 1aH-
HOM pacTBOpe OyIyT UMETh a) METHJIOBBII OpaHXkeBbIi, 0) peHondranent, B) 1akmyc?

19. Beruucaute creneHb Auccouuanuu B nporeHtax B 0,05 M pacTBope XJIOpPHOBATUCTOW KUCIIOTHI,
ecm K, =3-10%.

20. Beoruucnute pH u pOH 0,01 M pactBopa rugpokcuia ammonus. Kakoit 1iBeT B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBIA OpaHKeBbIU, 0) peHondranenH, B) 1akmyc?

21. PaccumraiiTe KOHCTaHTy rujaponusa no nepsoil crynenu ans NasPOs u Bennmuuny pH B 0,01M
pacTBOpE ATOU COJIH.

22. Kakas conb: NagPOs, Na;CO3, Na;SO3z, NaNO; runponuzyercs B 6ombliiel cTeneHn U mouemy?

23. Hamummmre peakiuio B3anMOJICHCTBHS TIepMaHTaHaTa KalHs C IIEPEKUChI0 BOJIOPO/Ia B KHCIIOH cpe-
ne. Beruncnure MOJISIpHYIO Maccy 3KBUBAJEHTA OKMCIUTENs U BOCCTaHOBUTENsA. byaer nu B3aumope ii-
CTBOBATh Tepekuch Bogopoaa ¢ KMnQOy B menounoit cpene?

24. Boruucnure IIPreony2 mpu T=298 K, ecnim moreHuuan xeae3HOW MIACTHHBI, HOTPY-
KeHHOW B HachimeHHbIH pacTBopFe(OH), paBen (-0,595 B).Bbrunciure BeTUUnUHY 3JIEKTPOJI-
Horo noteHnuana kobansta B 0,01 M pactBope cynbdata kobansta (1) 1 xpoma B 0,001 M pactBope
cynbdara xpoma (111).

25. PaccunTaiire 3/IC xene3HO-IIMHKOBOTO rajlbBAaHMYECKOT0 3JIEMEHTa MPU CTaHAAPTHBIX YCIOBUSIX U
IIPY U3MEHEHUH aKTUBHOCTEH MOTEHIUATIONPEIEIISIONINX HOHOB B pe3ylbTare paboTsl a5eMeHTa B 10 pa3
II0 CPAaBHEHMIO CO CTAHJAPTHBHIM 3HaueHUEeM. COCTaBbTE CXEMY I'ajIbBAHUYECKOTO DJIEMEHTA, 3aIllUIINTE
YpaBHEHHUS AIEKTPOAHBIX MPOLIECCOB M TOKOOOpa3yoIel peakinm.

26. CoctaBbTe cxemy paOOTHI JIUTUEBO-LMHKOBOrO ['D, 3amuiimre ypaBHEHH 3JIEKTPOIHBIX IPOLIECCOB
1 TOKoOOpasyromiel peakmnuu, paccuntaite eo DJC mpu cTaHZapTHBIX YCIOBHUSX (IBYMS Crioco0ammu).
[TpuBenuTre rpaguk MOIAPU3AMOHHBIX KPUBBIX.

27. CocraBbTe cxemMy pabOThI JKeI€3HO-BOAOPOTHOTO ralbBaHUUECKOIO AIEMEHTA, 3aMUIIUTE YPaBHEHHUS
ANIEKTPOIHBIX MPOIIECCOB U TOKOOOpasyromiei peakiuu, paccuntaiite IJIC (ycmoBus cranmaptaeie). Kak
Oynet u3MeHsATbes pH cpenbl B aHOAHOW M KaTOAHOW 30HaX MPH ero padore?
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28. Kakoil MeTaul MOXHO HCIIOJIb30BaTh B KaueCTBE AHOJHOTO MOKPBITUS JUIS 3aIIUTHI OT KOPPO3UH
cranpHOro M3aenus (pH = 11)? CocTaBbTe 000CHOBAaHHYIO PACUETOM CXEMY MHUKPOTAIbBAHHUYECKOTO KOP-
PO3HOHHOIO AJIEMEHTA, 3alUIIUTE YPABHEHHUS IIPOLIECCOB.

29. O6ocHy#TE BO3MOXHOCTh MPOTEKAHUS KOPPO3UH CIlIaBa cepebpa u Meau B kucioii cpene (pH = 6) Ha
Bozayxe. CoctaBbTe cxemy MI'D, 3anumuTe ypaBHEHUS peaklMii, IPOTEKAIONIMX Ha aHOJIHBIX U KaTOJ-
HBIX y4acTKax.

30. PaccuuTaiite BpeMs, He0OXOaUMOE JUIsl MOJYYEHHs] Ha KEJIE3HOM HU3JEIUU LIMHKOBOTO MOKPBITHUS
Maccoil 65 T mpH MPOXOXKICHUU TOKa cHiIon 4 A uepe3 pacTBop cCyib(ara IMHKA, €CIH BBIXOJ IO TOKY
uuHKa paBeH 50%. 3anummTe ypaBHEHHs MPOILIECCOB, MPOTEKAIOLIUX Ha KEJIE3HOM KaToje (U3IeNIuu) U
MHKOBOM aHoze (PH=3).

6.4 MeTogounyeckne maTtepuanbl, onpegensowue npoueaypbl OLEHUBAHUA 3HAHUW,
YMEHUM, HaBbIKOB U (Mnn) onbiTa AeATeNbHOCTH, XapaKTepusywlmx ITanbl
dopMupoBaHUs KOMNETEHLUUN

[Iponierypsl OllCHWBAaHUS 3HAHUM, YMEHHH, HABBIKOB, XapaKTEPU3YIOIIUX 3TaNbl (HOPMUPOBAHHS
KOMIIETEHIINM, U3JI0KEHBl B METOJNYECKUX peKoMeHAanuax «CloBapb-CIIPaBOYHUK OCHOBHBIX IOHATUHI
U TEPMUHOB IO XUMUMN», «COOPHUK MHAMBUIYAJIbHBIX 3aJlaHUi 10 Kypcy «Xumus» , «Pabouas terpasp
1o XuMumn», «COOPHUK 33124 U YIIPAKHEHHUH M0 KypCy «XHUMHUS».

7. NepeyeHb OCHOBHOM M AONOSTHUTENBLHOM YY4eOHOM NUTEpaTypbl, Heob6xoaMMon Ans
OCBOEHMUA AUCLIMMIIUHDI
a) OCHOBHAasI JIUTepaTypa

1. Eroposa, O.A. Xumus. KoHcnekt neknuii st cTyieHToB | Kypca MH)XXeHepHOro ¢axyibTrera
Hanpasienuii UMb, UJ1b: yue6noe nocodue / O.A. Eroposa, O.B. KoBanbuykosa. - M. : Poccuiickuit
VHUBEPCUTET JIpyxkObI HapomoB, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnexTpoHHEII pecypc]. -
URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

2. JIyneiixo, T.I'. Beenenne B obmryro xummuto: yueOnuk / T.I'. JIyneiiko; MunnCcTEpCcTBO 00pa3o-
BaHUs U Hayku Poccuiickoit ®eneparun, denepanbHoe rocyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOe
yupexeHue Beicuiero npogeccuoHanbHoro odpazoBanus «HOxHbIN (enepanbHblii YHUBEPCUTETY», XHU-
muueckuit ¢pakynbter. - PoctoB-u//] : U3aarensctBo FOxHOTO dhenepanbHoro ynusepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Onekrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.Anapues, A.M. OOmas xumus. COOpPHUK 3aJaHUil C TPUMEPAMHU pPEIICHHIA:
yuebHoe mocobue / A.W. Anapres, JL.LU. Adonnna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnexrpounsiii pecype]. - URL.: http:// biblioclub.ru/index.php?page=book&id=228947.

3. IIpaktukym 1o obmieit xumuu: yaeobnoe nmocodue / mox pex. C.d. [lynaes. - 4-¢ uzj., nepepad.
u jgot. - M. : I3parensctBo MockoBckoro yHuBepcurera, 2005. - 336 c. - (Knaccuueckuii yHUBEpCUTET-
ckuit yueOHuk). - ISBN 5-211-04935-7; [Onekrponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 135439.

0) 10MOJIHUTEILHAS JIUTEPATypa
1.BapennioB, B.K. DnexTpoxumudeckne CUCTEMBI U Tpolecchl: yaeOnoe nmocodbue / B.K. Bapen-

1o, H.A. Poroxxuukos, 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'me6osa H. b., Ocranenko JI.d. COopHUK 3ama4 W ynpaxHEHUU 10 Kypcy «Xumus». CMmo-
nerck PUO ¢unmana 'OY BITO «MDU (TY)» 2012 -124 c.
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3.MoxoB, A.W. CoopHEK 3a1a4 1o o0mel xumuu: yueoHoe nmocodbue / A.M. Moxos, JL.U. Ilypsi-
ruHa, .M. Anrommuna. - KemepoBo: KemepoBckuii rocynapcrsennsii yuusepcuret, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Onektponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. CoBapb-cripaBOYHUK OCHOBHBIX IMOHATHIA U
TEPMHUHOB TI0 XUMHUH ydeOHO-MeToauueckoe mocodue. — Cmonernck PUO dummana I'OY BIIO «MDU
(TY)», 2009.- 188 c.

5. COOpHUK MHIMBHAYAIBHBIX 33aHUi MO Kypcy "Xumus" : [METOM. yKa3. I CTYJACHTOB 00yY.
10 HampasieHuto "OnekrposHepretuka’, "Temnosnepreruka’, "DIEKTPOTEXHUKA, IEKTPOMEXAHUKA U
anekTporexHosnorun", "OnrorexHuka", "IIeKTpOHUKA U MUKPO3JIeKTpoHUKa", cnen. "lIumesas nnxene-
pust mansix npeanpustuii] / CO MOU; coct. JI. @. Ocranenko, H. b. ['ne6ora, I'. B. Kopotkosa .— Cmo-
neHck : CO MOMH, 2010 — 52 c.

6. COopHUK JTa0OpaTOPHBIX padOT 1Mo XUMHH (TSl HarpaBicHus "TeXHOIOrHYECKUe MaITUHBI U
obopynoBanue" / C MOU; coct. H.b.I'neboBa . — Cmonenck : CO MBU, 2014 .— 68 c.

7.CripaBOYHUK MO XMMHUU: OCHOBHBIE MOHSTHS, TEPMHUHBI, 3aKOHBI, CXEMbI, ()OPMYJIbI, CIIPABOY-

HBIM MaTepuan, rpaguku: yueonoe nocodue / JI.LH. baunos, WU.JI. [lepdpunosa, JI.B. FOmamesa, P.I". Uy-
BussieB; Cankrt-IleTepOyprckuii rocyqapCcTBEHHBIM MONMTEXHUYECKUN yHUBepcuteT. - M.: Ilpocmekr,
2015. - 156 c. - buOmmorp. B kH. - ISBN 978-5-392-16695-4; [DnekrpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

8. Xumus. Metoandeckue ykazanus / - HoBocuOupck: HoBocnOupcekuii rocy1apcTBEeHHBIN arpap-
Helii  yuuBepcuter, 2011. - 106 c.; [Dnekrponnsii pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.

8. MNMepeyeHb pecypcoB UHPOPMALUOHHO-TENIEKOMMYHUKAUUOHHOU ceTn «UHTepHeT»
Heob6XxoAUMbIX AN OCBOEHUA AUCLUNIIUHDI
DJeKTpOHHbIE yueOHbIe ocobus o obmiei xumun http://window.edu.ru/catalog/resources?p_

rubr=2.2.74.7.7

9. MeToguyeckue ykaszaHusi AN 060y4aroLMXCA NO OCBOEHUIO AUCLUNIIUHDI

JucuuruimHa mpeaycMaTpuBaeT JISKIIMK OJIMH Pa3 B HEJEII0, JTa00paTOpHBIC 3aHATHE KXY He-
JIeTI0 C OTJENBHBIMU 3aHATHAMM Ha 3alUTy M MPaKTHUECKUE 3aHATHS uyepe3 Hezienmto. M3yueHue kypca
3aBepIIIaeTCs IK3aMEHOM).

VYcnenrHoe uzyueHue Kypca TpedyeT MmocemeHus JIeKIui, akTUBHOM paboThl Ha MPAKTUYECKHUX 3a-
HATHSX M JTa0OPaTOPHBIX paboTax, BHIMOJHEHHS BCeX YUeOHBIX 3aJlaHMid TPENoIaBaTesi, 03HAKOMIICHHUS
C OCHOBHOU U JOIIOJHUTEJILHOU JIUTEPATYPOH.

Bo Bpems JIeKIUM CTYIEHT JOJDKEH BECTH KPAaTKUK KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKLIMH MpeArnoaraeT NpocMOTp KOHCIIEKTa B TOT K€ JIeHb MOCJe 3aHATHH.
[Tpu 3TOM HEOOXOIMMO TIOMETUTH MaTE€PHATbl KOHCIIEKTa, KOTOPHIE BBI3BIBAIOT 3aTPYIHEHUS IS TTOHU-
manus. [Ipu 3TomM obyuaronuiics JODKEH cTapaThCsl HAUTH OTBETHI HA 3aTPYAHUTENbHBIE BOIIPOCHI, HC-
MOJIb3Yysl pEeKOMEHAyeMYIo uTeparypy. Eciu eMy caMocTosTENbHO HE yaaloch pa3odpaThCcs B MaTepHa-
1e, HeoOXoAUMO c(hOpMYITHPOBATH BOMPOCHI U OOPATUTCS 33 MOMOIIBIO K MPETMOaBaTeNt0 Ha KOHCYIIbTa-
VY WIK OJIMDKannIe JIEKINH.

OO0yuatonieMmycst HEOOXOUMO PETYJISIPHO OTBOJUTH BpEMsl JUIsl IOBTOPEHUSI IPOMIEHHOTO MaTte-
puaia, IpoBepsisi CBOU 3HAHUS, YMEHHUS U HABBIKU 110 KOHTPOJILHBIM BOIIPOCAM.

IIpakTuyeckne (ceMHUHAPCKHE) 3aHATUSI COCTABILIIOT BAKHYIO 4acTh NMPOGECCHOHALHON MOATO-
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TOBKHU CTyZeHTOB. OCHOBHAs LieJIb MPOBEJICHUS MPAKTUUECKUX (CEMMHApPCKUX) 3aHATHH - (opMHUpOBaHUE y
CTYJICHTOB aHAJIMTUYECKOT0, TBOPYECKOTO MBILIUICHHUS ITyTeM MPHOOPETEHHS PAKTUUECKUX HABBIKOB.

Mertoanyeckue ykazaHusl K NMPaKTUYECKUM (CEMUHAPCKUM) 3aHSTUSAM IO TUCLMILIMHE Hapsy c
paboueii mporpaMMoii 1 rpadKoM y4eOHOTO MpoIecca OTHOCATCS K METOJIMYECKUM TOKYMEHTaM, OTpe-
JEJSIOIIMM YPOBEHb OPraHU3alMK U KauecTBa 00pa30BaTeIbHOTO MpoLecca.

Copneprxanme mpakTHUECKuX (ceMHHApckux) 3aHsatuil pukcupyercs B PIIJl B paznene 4 nacros-
el NporpamMmel.

Baxwueiimeil cocraBisromeil 10060 GOpMbI MPaKTHUECKUX 3aHATHH SBISIOTCS yIpaKHEHUS (3a-
nanus). OCHOBA B yNpaKHEHUHU - IPUMEP, KOTOPBIA pa3dbupaercs ¢ MO3ULMIA TEOPUH, Pa3BUTOM B JIEKIUH.
Kak mpaBuio, OCHOBHOE BHHMaHHE yJelnsieTcs (OPMUPOBAHUIO KOHKPETHBIX YMEHHM, HABBIKOB, YTO U
OIpeJiesIAeT COIepIKaHUe NEeSATEIbHOCTH CTYIEHTOB - PeLIeHUe 331a4, rpadudeckue paboThl, yTOUHEHHE
KAaTEeropuil ¥ MOHATUI HAayKH, SIBJISIOIIKUXCS IPEAIOCHUIKON IPABUIBHOTO MBIIIIEHUS U PEUH.

[TpakTnyeckue (ceMUHAPCKUE) 3aHATUS BBITOJHSIOT CICIYIOIIUE 3a/1auu:

CTUMYJIMPYIOT PETYJISPHOE MU3yUYE€HUE PEKOMEHJIYEMOMN JIMTEpaTyphl, a TaKKE BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpeIUISIOT 3HAHUS, [T0JIyY€HHBIE B IIPOIECCE JEKLIMOHHOIO 00YYEHUS U CaMOCTOSATENbHON pado-
ThI HaJl JINTEPATYpPOH;

pactmpsitoT 00BEM MPOoPECCHOHATBHO 3HAYUMBIX 3HAHUH, YMCHHI, HABBIKOB;

IIO3BOJIAIOT IPOBEPUTH MPABUIILHOCTD PAHEE MOJyUYEHHBIX 3HAHU;

IPUBUBAIOT HABBIKK CAMOCTOSTEIBHOI'O MBIIIIEHHSI, yCTHOTO BBICTYILICHUS;

CHOCOOCTBYIOT CBOOOJHOMY OIEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABIISAIOT MPENO/IaBATENI0 BOZMOKHOCTh CUCTEMAaTHUECKH KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOSITENIbHOW PaOOTHI CTYACHTOB.

[Tpu MOAroTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAUMO MPOCMOTPETHh KOHCIEKTHI JEKUUN U
METOJIMYECKUE YKA3aHUS, PEKOMEHOBAHHYIO JINTEPATYPY 110 TaHHOM TEME; MOATOTOBUTHCSA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xoze BBINIOJIIHEHUS HHANMBUAYAIBHOTO 3a/1aHUs IPAKTUYECKOTO 3aHATHS CTYJEHT TOTOBUT OTYET
0 pabore. B oTuer 3aHOCATCS pe3ysbTaThl BHIIOIHEHHS Ka)J0Tro MyHKTa 3aJaHus (CXEMbl, JuarpamMmmbl
(rpacdukn), TabaMIBI, pacueThl, OTBETHl Ha BOIPOCH! MYHKTOB 3aJjaHUs, BBIBOJBI U T.11.). [IpuMepHbIif 00-
paszer; opopMIIeHUS OTUETa UMEETCs y MPENoJaBaTelst U JOBOJUTCS JI0 CTY/IEHTA.

3a 10 MUH 10 OKOHYAHMSI 3aHATHS MpPENoJaBaTelb MPOBepseT 0ObEM BBHIOJHEHHON Ha 3aHATHH
paboThl U OTMEYAET pe3yJIbTaT B paboueM >KypHale.

OcraBimiecs HEBBITIOJIHEHHBIMU MMYHKTHI 33JaHUs TIPAKTUYECKOT0 3aHATHs CTYAEHT 00s3aH J10]1e-
JIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oTueTa IpeENnoAaBaTelb MOXKET IPOBOAWTH YCTHBIM WJIM NMHCBMEHHBIM ONpOC
CTYJEHTOB JUIsl KOHTPOJISI YCBOSHHSI UMU OCHOBHBIX TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI MO TeMe 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJIYYEHHBIX MU PE3YJIbTAaTOB U OTBETHI HA KOHTPOJbHBIE BO-
npockl). [1o pe3ynpTaTam mpoBEepKH OTYETA U ONPOCa BBICTABIISETCS OLIEHKA 3a MPAKTUYECKOE 3aHSTHE.

JlabopaTopHble paGoThl COCTABIISIOT BAXKHYIO 4acTh MPO(ECCHOHATLHOM MOATOTOBKH CTY/IEHTOB.
OHu HarpaBJeHbl Ha HKCIEPUMEHTATBHOE TOATBEPKACHHE TEOPETUIECKUX MOJIOKEHUH U popMupoBaHUe
y4eOHBIX U MPO(PECCHOHATBHBIX TPAKTUYECKUX YMEHUH.

BeinonHenue cryeHTaMu J1abopaTopHbIX pabOT HaNpaBlIEHO Ha:

0000111eHre, CUCTEMAaTH3AINIO, YIIyOJIeHHe, 3aKperyIeHHe MOJIyYeHHBIX TEOPETUYECKUX 3HAHWMM
110 KOHKPETHBIM TeMaM JUCIHILIINH;

dhopMupoBaHKEe HEOOXOIUMBIX MPOPECCUOHATHHBIX YMEHUH U HABBIKOB;

JMCUUTUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja00opaTOpHbIE pabOThl U UX 00BEMBI, OIPEICISIOTCS
pabounMu y9eOHBIMU TIITAaHAMM.

Metoanueckue yka3aHHus MO MPOBEICHHIO J1a00paTOpHBIX paboT pa3pabaThIBalOTCS HA CPOK Aeii-
ctBus PITJI (ITIT) u BxiIrO9aroT:
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3aryiaBHe, B KOTOPOM YKa3bIBaeTcs BUJ paboThI (JlabopaTopHasi), ee MOpsAKOBbIN HOMEp, 00BEM B
yacax 1 HAUMEHOBAHUE;

11eJIb pabOoTHI;

IpeaMET U co/iepKaHue padoThI;

00opyoBaHue, TEXHUYECKHE CPEICTBA, MHCTPYMEHT;

MOPsIIOK (ITOCJIEeI0BATENbHOCTD) BBIMIOJHEHUS PAOOTHI;

MpaBujIa TEXHUKU 0€30MaCHOCTH M OXPaHbI TPyZa M0 JaHHOH padoTe (110 He0OXOAMMOCTH);

o0mue npaBuiIa K 0popMIICHHIO PaboTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS;

CIIMCOK JINTEPATYpPHI (110 HEOOXOAUMOCTH).

Conepxanue nadopatopHbix pabot ¢pukcupyetcs B PI1/] B paznene 4 HacTosiiei nporpaMmsbl.

[Tpu nnaHupoBaHUU J1aOOPATOPHBIX PabOT ClENyEeT YUUThIBATh, YTO HApsAy C BEAYIIEH LIEIbIO -
MOATBEPK/ICHUEM TEOPETHUECKHX IMOJIOKEHHUM - B XO/I€ BBITIOJHEHHS 3aJaHUi y CTYAEHTOB (pOpMHUPYIOT-
Csl IPAKTUYECKHE YMEHHS W HAaBBIKM OOpaieHus ¢ Ja00paTOpHBEIM 000pyIOBaHHEM, alllapaTypor H T.II,
Onu (yMeHHs1) MOTYT COCTaBIISITh YacTh MPO(ECCUOHATBFHOM MPAaKTUYECKOM MOATOTOBKH, a TakKe hccie-
J0BaTeIbCKUE yMEeHMs (HaOIroAaTh, CpaBHUBATh, aHAJIM3UPOBATh, YCTAaHABIMBATh 3aBUCUMOCTH, JI€JIaTh
BBIBOJIBI M 0000IIIEHNS, CAMOCTOSTEILHO BECTH UCCIIeIOBaHNUE, OPOPMIIATH PE3yIbTAThI).

CocraB 3amanuii JuIs J1abopaTOPHON pabOThl CIUTAHUPOBAH C TAKUM PAcUeTOM, YTOOBI 32 OTBE-
JICHHOE BpPeMs OHU MOTJIM OBITh KaYE€CTBEHHO BBHITIOJHEHBI OOJIBIIIMHCTBOM CTY/ICHTOB.

Heo0xonuMbIMU CTPYKTYpPHBIMH 3JIEMEHTAaMH J1a00paTOpHON pabOThl, IOMUMO CaMOCTOSATEIbHON
NEeSITENIbHOCTH CTYACHTOB, SBIISIOTCS MHCTPYKTAX, MPOBOJUMBIA MPENoiaBaTeNIeM, a TAK)Ke OpraHU3aIHs
00CY>KJIEHHS] UTOTOB BBITIOJIHEHMSI TAOOpaTOPHON pabOTHI.

Beinonnenuto 1abopaTopHbIX paboT MpealecTByeT NpOBepKa 3HAHUN CTYJIEHTOB — UX TEOPETH-
YeCKOW FOTOBHOCTH K BBITIOJTHEHUIO 3aJaHHUS.

[Topsinox mpoBeeHNs J1a00PaTOPHBIX padoT B LIEJIOM COBIAAAET € MOPSJIKOM MTPOBEIEHUS MpaK-
TUYECKUX 3aHATUH. IIoMUMO COOCTBEHHO BBIMOJIHEHHUS PAOOTHI U KaXA0H J1abopaTopHON pabOThI
MIpeyCMOTPEHA MpOoLEeaypa 3allIUThl, B X0JIe¢ KOTOPOW IpenojaBaTesb IPOBOANUT YCTHBIM MM MUCbMEH-
HBIM OIPOC CTYIEHTOB AJI1 KOHTPOJIS NMOHMMAHMS BBIIIOJIHEHHBIX UMU M3MEPEHUH, NPaBUIBLHOW MHTEP-
MIPETALNU MOJIYYEHHBIX PE3yJbTaTOB M YCBOEHUS MMU OCHOBHBIX TEOPETUYECKHX U MPAKTUYECKUX 3Ha-
HUH 110 TEME 3aHATHS.

[Tpu moAroTOBKE K IK3aMeHY B JIONOJHEHUE K U3YUYEHHUIO KOHCIIEKTOB JIEKIU, y4eOHBIX TOCOOu
U CclaiiioB, HEOOXOAMMO IOJIb30BAaThCS YUEOHOH JTUTEepaTypoil, peKOMEHJ0BaHHONW K HACTOSILIEH Mpo-
rpamMme. [Ipu moAroToBke K 3K3aMeHy HYKHO M3YUYHTh TEOPHUIO: ONpPENETICHHs BCeX MOHATUI U MOAXO0bI
K OLIEHUBAHUIO J0 COCTOSHUS IOHMMAaHUs MaTepuasa U CaMOCTOSATEIbHO PEMINTD 10 HECKOJIBKY TUIIOBBIX
3aj1a4 U3 Kaxxaoi temsel. [Ipu pemieHuun 3agad Bcerja HEOOXOAMMO YMETh Ka4€CTBEHHO MHTEPIPETHPO-
BaTh UTOT PELICHMUS.

CamocrositesibHas padora cryaenToB (CPC) no nucuumivae urpaeT BaXHYIO POJIb B XOJIE BCe-
ro yueOHoro mnporecca. MeToauueckue MaTepuaibl U pekomeHnanuu i obecrnedenuss CPC rorossres
IpernojaBaTesieM U BbIJAIOTCS CTYICHTY.

10. MepevyeHb MH(POPMALMOHHLIX TEXHOJNOMMK, UCMOSb3yeMbIX MPU OCYLIeCTBIEeHUU
obGpasoBaTenbLHOro npouecca nNo AUCLUUNIIMHE, BKIKO4Yasi nepeyvyeHb NPOrpamMMHOro
o6ecneyvyeHns N MUHPOPMaALMOHHBLIX CNPaBOYHbIX CUCTEM (NPU HEO6GX0AUMOCTH)

He mpenycmarpuBaercs.

11. OnucaHme MmaTtepuanbHO-TeXHUYEeCKoM Oa3bl, HeOOXoAMMOW ANA OCyLeCTBNEeHUsA
obpas3oBaTenbHOro Nnpowecca No gucuunInHe

JleknnoHHBIE 3AHATHSA
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Aynutopus, OTBEIEHHAs COIVIACHO PACHUCAHUIO

IIpakTuyeckue 3aHATHSA [0 JAHHOM JUCHUMUILUIMHE MPOBOASATCA B AyJUTOPUHU, OTBEJACHHOM CO-
IJ1aCHO PACIUCAHUIO

JlaGopaTopHsble padoThI IO TaHHON JUCIMILTUHE IPOBOIITCS B Y4eOHO-HCCIIEI0BATEIBCKON JIa-
o6opatopun Ne 316, 318

B ocHoBHOE 000pyJ0BaHHE YKa3aHHBIX JTAOOPATOPHiA BXOAUT 00OPYAOBaHHE, HEOOXOIUMOE ISt
MIPOBEACHUS JIA0OPATOPHBIX PA0OT MO JUCIUIUIMHE «XUMHUS». DTO — YCTAaHOBKA ISl ONPEIeIeHUs 00be-
Ma BOJOPOJIa, BBIACIMBILETOCS B PEAKUHUHM METAJIa C KUCIO0TOM, pH-MeTp, ycTraHOBKa IJIsl U3Y4YEHHUS
AJIEKTPOIPOBOAHOCTH, EKTPOABI (MEIHBIN, IMHKOBBIM, HUKEJIEBHIE, CTATbHOM, YTOJIbHBIN), BOJIBTMETD,
3JIEKTPOJIU3ED, MOCYAA, TOPKU C PEAKTUBAMH, HHIUKATOPBI.

ABTOp
KaHJ. XUM. HayK , JOLIEHT (7?&4- ~  JL.®. OcraneHko

3aB. kadenpoii

KaHJI. TEXH. HAyK, JIOLCHT c&% M.B. I'oHuaposB

[Tporpamma onobpena na 3acenanuu kageapsr TMO ot 08.09. 2016 r. mporokoin Ne 1.
CornacoBaHo: 7 o~
W.o.3aB.xadeapoit 93C K.T.H., JOLEHT Va Comnonos P.B.

ITporpamma onoOpeHa Ha 3acenanuu kadenpsr 29C 08.09. 2016 r., nporokos Ne 1.
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JIMCT PETUCTPAIIMA U3SMEHEHHAI

Howmepa crpanun

Ho- aHHy | Beero Hata
Me y HaunmeHnoBanue IMoamuce, ®.1.0.

Pl e | same wym | cTpa- BHECCHUS M3~ JaTa
u3Me Y A Ne nmoxymenTa, BHECIIIETO N3MCHE- MCHCHIS B BBECHUS H3
mene | M€ | ME- | HO- | JHPO BBOJAILETO HYS B JaHHBIN JK- .

He HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIM JK- MEHEHUS

- U3MEHEHUS 3EMILISIP

HBIX | HBIX BaHH | MEHTC 3EMILIAP
HUs
bIX
1 2 3 4 5 6 7 8 9 10
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