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1. MepeyeHb NNaHUpyeMbiX pe3yfbTaToB OOy4YeHUA NO AUCLUNIIMHE, COOTHECEHHbIX C

I'I.I'IaHVIpyGMbIMI/I pe3yanaTaMM ocBOeHus 06pasoBaTeanoﬁ nporpamMmmbl

Leas0 ocBoeHHs] UCHMIUIMHBI SIBISETCS IIOATOTOBKA OOyYarONMXcs K HAydHO-
UCCIIe0BaTeNbekoil  aesrenpHoctd 1o HanpasieHuto moaroroBkn 13.03.01 «Temnosnepretuka u
TEIUIO TEXHUKA»ITOCPEACTBOM OOECIICUeH s ITANoB (HOPMUPOBAHUS KOMITCTEHIIHH, MPEIYCMOTPEHHOMN
®I'OC, B yacTu NpeACTAaBICHHBIX HUKE 3HAHUW, YMEHUN U HABBIKOB.

B mpomecce ocBoeHUsI H3y4arOTCS 3aKOHBI, YIPaBISIONME TMPEBPAIICHUSIMU BEIECTB B
3aBHCHUMOCTH OT COCTaBa, CTPOCHUS M BHEIHHUX YCIOBUH, KOTOpBIE MOKA3bIBAIOT JIOTMYECKUE CBS3U
MEXIy Pa3NTUYHBIMH OOJNACTAMH 3HaHWM. DTO obecrmeyuT OyayllMM CHelHuaTucTaM TpaMoOTHOE M
TyOOKOE OBJAZICHUE MPOQHIMPYIONMMA AUCIUTUIMHAMUA . [103BOJUT yUUTHIBATh XUMHU3M MEPOTIPHUSITHI
B JanpHeimeil pabore. OCHOBHOM HCTOYHUK YHEPTUH — XUMHUYECKasi SHEPTUs TOILIMBA. 3HaHHUE COCTAaBa,
croco0a MmoJydeHus1, mepepadoTKU, BO3ZMOKHOCTEH TPAHCTIOPTUPOBKH MO3BOJIUT CHU3UTDH PACXOJI, YCTpa-
HSITh TTOTEPH, 00ECTIEUUTh OEPEKHOE OTHOIICHUE K OKPYKAIOIIEH cpejie.

3anaann AUCHUIIVIMHBI SBJISACTCA U3YYCHUC MOHATUHHOIO afrmapara JUCHUIIIIMHBI, OCHOBHBIX
TCOPCTUYCCKUX MMOJIOKECHUN U MCTOHOB, IMMPHUBUTUC HABLIKOB IMMPUMCHCHUA TCOPCTUUCCKUX 3HAHHUH JJIA
PEHICHUA MPAKTUYCCKUX 3a/1a4.

Jucuuriraa HampaBiieHa Ha POpMUPOBAHME CIICIYIOMIEH KOMIIETECHIINH

OIIK-2 «cmocoOHOCTh IEMOHCTPUPOBATH 0a30BbIC 3HAHUS B 00JIACTU €CTECTBEHHOHAYYHBIX JIH C-
[UIUINH, TOTOBHOCTh BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BOSHUKAIONMX B XOZE MPO-
(deccroHaTBHON ACSITETFHOCTH; MPUMEHSATD JIJISI KX Pa3peIieHus OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, M €-
TOI

B pe3ynprare M3ydeHUs JUCHUILIMHBI CTYACHT JOJIKEH:

3HaTh:

- OCHOBHBIE TOJIOKEHHS aTOMHO-MOJIEKYJIIPHOTO YYEHUsI, KIacChl HEOPraHMUYECKUX BEILECTB, TH-
bl peakinii, 3akoubl crexuomerpuu (OTIK-2);

- B3aUMOCBSI3b CTPOCHUS U CBOWMCTB XuMHu4ecknx coequueHuit (OI1K-2);

- YICHHS O XMMHYECKOM IIPOIECCe, PICKTPOXUMHYCCKUX SBJICHUSX, XUMUIO0 BOKHEHIIMX OMOTEH-
HBIX 2JIEMEHTOB, uX uaeHThupukauo (OI1K-2);

Ymerts:

- UCIOJIB30BaTh MPUHLHUI NepuoanyHocTH U Ileproanueckyro cucreMy JUis peCKa3aHusl CBO H-
CTBa MPOCTHIX U CJIOKHBIX XAMHUYCCKUX COCTMHEHUI U 3aKOHOMepHOCTel B X u3menenuu (OI1K-2);

- IIPOBOJIUTH PACUEThI 1O ypaBHEHUsIM XuMmuueckux peakiuii (OITK-2);

- paboTaTh ¢ XWMHUYECKUMH PEaKTHBAaMH, J1Ja0OpaToOpHbIM XuMU4eckuM obopynoBanreM(OTIK-2);

- IPOBOJUTH Y4eOHO-MCCIEOBATENBCKII SKCIIEPUMEHT HAa OCHOBE BJIa/IEHUSI OCHOBHBIMHU ITPH €-
MaMH TeXHUKH padot B tabopatopun (OIIK-2);

- 0OpMIIATH PE3YNbTaThl SKCIEPUMEHTAIBHBIX U TEOPETUYECKUX PAOOT, (POPMYIIH pOBaTh BBIBOJIBI
(OIK-2);

- QIanTUPOBATh 3HAHUS M YMEHHsI, MIOJTy4CHHBIEC B Kypce XUMHUH K IpoIeccaM, TPOUCXOASAIIM B

OKpYKaIoIllel cpelie, K PelIEHUI0O KOHKPETHBIX 3aJ1ad, CBSI3aHHBIX C MPO(EeCCHOHAIBHON JesTea bHOCThIO
(OIIK-2).
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- HaBbIKaMU J1a0OPATOPHOTO MCCIIEAOBAHUs, pabOTHl ¢ XUMUYECKUMHU PEAKTUBAMU M XUMUYECKHU-
MH NTpHOOpaMu; METOJITaMH XMMHUYECKUX U MAaTEMaTHYECKHX PacueTOB; METOaMH 00pabOTKH momy-
yaeMbIX pe3ynsraToB (OIIK-2)

2. MecTo gMcuUMNNMHBbI B CTPYKType o6pa3oBaTeNlbHOM NpPorpamMmbi

Jucuurniraa OTHOCHTCSA K 0a30Boil uwactu gucuuiinH bl.b.6 oOGpa3oBarenbHON mporpaMMbl
MOJArOTOBKM OakajlaBpOB IO HampaBiieHWI0 NoArotoBku OakanaBpuara 13.03.01 «Temnmosnepretuka u
TENJIOTEXHUKa» MpouiIs «JHeprooOecreueHne NPeanpusITuii».

B coorBerctBuM ¢ ydeOHbIM 1uiaHoM mo HampaBieHuio 13.03.01 «TemmosHepretnka u
TEIIOTEXHUKA) AUCHUILINHA «XUMHUD» Oa3upyeTcsl Ha CIAeIyIoIMX AUCIUILUINHAX:

bl1.b.4
b1.b.5

Bricmas mMaTemaTnka
dusuka

3HaHUs, yMEHHUSI W HaBBIKH, MOJIYYEHHBIC CTYJACHTAMHU B MPOIIECCE U3YICHUS AUCITUTIINHBI, SIBJI 5I-
F0TCsI 0a30# /7151 M3YYEHUSI CICAYIOIMX JTUCITUTLINH:

b1.b.9 TexHudeckass TepMOJAMHAMUKA

b1.b.10 Tennomaccoodmen

b1.6.20 Teopernyeckass MEXaHUKa

b1.B.O/I.1 BBezneHnue B TEIIIOIHEPIETUKY

b1.B.O/1.3 KoTenpHble yCTAaHOBKM M ITapOreHEPaTOPbl

b1.B.OJ1.9 DnekTpocHabX)eHHe MPOMBILUIEHHBIX TPeIIpUsITUN

b1.B.O/.10 DIIEKTPONPUBO Ha 00BEKTaX TETLIOIHEPTETHKH

b1.B.OJI.13 I'maporazoguuamuka

b1.B.O/I.14 Marepuanosenenue. TeXHOIOTU KOHCTPYKIMOHHBIX MaTepHaioB

b1.B./IB.2.1 MeTtponornyeckue U3MepeHusl B TENJI03HEPTETUKE U TEIIIIOTEXHUKE

b1.B./IB.2.2 Teopus TEmIONPOBOAHOCTH

b1.B./IB.3.1 UYucneHHbIE METOABI MOJIEIUPOBAHUS IPOLIECCOB TEMJIOIHEPTETUKN U TEIIIOTEXHUKI
b1.B./IB.3.2 Teopust momo6ust 1 MOJAETUPOBAHUS ITPOI[ECCOB TETNIODHEPTETUKA U TETIIOTEXHHUKHI
b1.B.JIB.4.1 Dusnko-XxuMHYECKUE OCHOBBI IOATOTOBKA BOABI M TOILINBA

b1.B./IB.4.2 Boanoxumuueckuii 0alaHC CUCTEM OYHMCTKH UCTOYHHUKOB TCILIOTHI

b1.B./IB.5.1 OcHoBBI TpaHpopMaIuy TeTIa

b1.B.JIB.5.2 CucreMsbl XJ1aJIOCHA0KEHUST O0BEKTOB TEIJIOIHEPTETUKU

b1.B./IB.7.1 TerioreHepupyonme yCTaHOBKU ITPOMBIIUIEHHBIX IPEANPUATUN

b1.B./IB.7.2 VYTuinnzanus BBICOKOTEMITEPATYPHBIX BTOPUYHBIX SJHEPropeCcypCoB MPOMBIITIEHHBIX
NpeNpUsITUIA

Kypc «Xumus» crnocoOCTByeT pacHMpeHHUI0 3HAHWM O CTPOEHHWM M CBOMCTBAX XMMHYECKUX CO-
€AVMHEHHUH, POJIM XMUMHUYECKUX PEAKIUN IIPHU IOJYYEHHUM TOIUIMBA, JJIEKTPOIHEPIUH, METAIOB U Psla
JIPYruX MaTepUaAIIOB JJIsi COBPEMEHHOMN 3JIEKTPOTEXHUKH. 3HAHUE COCTaBa TOILIMBA, CIIoco0a €ro Imoiy-
YeHHUsl, epepaboTKH, BO3MOKHOCTEH TPAHCIOPTUPOBKHU MO3BOJIUT CHU3UTh PAcXoj, YCTPaHSTh MOTEPH,
obecrieunTh OEpPEeKHOE OTHOIIICHUE K OKPY)KAIOIIEH cperie.

3. O6bem gMcuUNUHbI B 3a4eTHbIX eAMHMNLAX C YKasaHMeM KoiM4yecTBa akageMu4ecKux
4YacoB, BblAeNIeHHbIX Ha KOHTaKTHYH paboTy obGy4arwLwmuxcs ¢ npenogasarenem (no Bu-
AaM y4eOHbIX 3aHATUW) U HA CaMOCTOATENbHYIO paboTy oby4arowmxcs

3



CMOEHCKMA
( @UInAn

Pabouas npoepamma oucyunaunvt 51.5.6 « Xumusay - _}
Maun_
AyautopHas padorta
Marematnueckuii u
yx: o
€CTECTBCHHOHAYYHBIN
. Cemectp
YacTe HUKIA: ba3osas
Ne nucuunIMHE 0 yueOHOMY TUTaHY: b1.b.6
Yacos (Bcero) 1o yueOHOMY IUIaHY: 180 2 cemecTp
TpynoemkocTs B 3aueTHbiX enuaunax (3ET) |5 2 cemecTp
Jlexiium (3ET, yacoB) 1.0, 36 2 ceMecTp
[paktuyeckue 3anstus (3ET, gacos) 0.5, 18 2 cemecTp
JlabopaTtopusie pabotsl (3ET, yacoB) 1.0, 36 2 cemecTp
O06BeM caMOCTOSTENBHON paboThI 1.5, 54 2 ceMecTp
o yaeOnomy miany (3ET, gacoB Bcero)
Ox3ameH (3ET, dacoB) 1, 36 2 cemecTp
CamocTosiTeibHAst padoTa CTY/I€HTOB
Bun pabot Tpynoémrocts, 3ET, uac
W3yueHne mMaTepranoB JIEKIIHH (JIK) 0,5, 18
ITonroToBKa K MPaKTHYECKUM 3aHSITHAM (I13) 0.25, 9
[ToAroToBKa K BHIIOJHEHUIO U 3alUTE J1a00paTOpHOM paboThI (J1a0) 0.50, 18
Beimonnenue pacueTHo-rpadudeckoir paboTh 0,25 9
Beimonnenne KkypcoBoro mnpoekta (paboTbl) -
CamocTodATenbHOe U3yUeHHE TOTIOTHUTENbHBIX MAaTEPHATIOB -
muctunauabl (CPC)
[ToaroToBKa K KOHTPOJEHBIM paboTaM -
[ToaroroBka K TECTUPOBAHUIO -
IlonroroBka k 3auery -
[ToaroroBka K sK3aMeHY -
Bcero: 15 54

4. CogepxxaHue ANCLUNIIUHbI, CTPYKTYPUPOBaHHOE NO TeMaM C yKasaHueM OTBeAeHHOro
Ha HUX KONIMYeCcTBa aKafeMU4eCKUX U BUAOB YYeOHbIX 3aHATUN

Buapl yueOHOM 3aHATHH, BKIIOYAsi caMo-

Ne Bcero CTOSITENIbHYO0 paboTy CTyACHTOB, H TPYIO-
H/_ TeMBbl JUCIMILIAHEI 4acoB Ha | eMKOCTh (B 4acax)
1 TeMy
JIk Jla6 IIp CPC B T.4.
HHTCPAKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHki1aTypa Heopranu4de CKux
1 BemecTB. CrexuomeTpuyecKkue 3aKOHBI. 11 2 4 5
Kmnaccnl BemecTB. DKBHBAJIEHT.
TeMma 2. Ctpoenue atoma. KBantoBnie
2 p 95 | 2 | 2 | 2 | 35
yucIa.
Tema 3. XumMnueckas cBs3b. Kommiekc-
3 15,5 4 4 2 5,5

Hbl€ COeIUHEeHUSI.
Tema 4. JHepreTKa XMMH4Ye CKUX TMPO-
11eCCOB,

9,5 2 2 2 3,5
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Tema 5. XuMnueckass KHHETHKA.

19 4 6 2 7
Xumnueckoe u pazoBoe paBHOBecHe .

Tema 6. PacTBopsl. [lucnepcHbie cucre-

20,5 6 4 2 8,5
MBbI. PacTBOpBI 3JIeKTPOIHTOB.

Tema 7. JjIe KTPOXUMHYECKHE CUCTEMBI.
OKHCINTEJIBLHO-BOCCTAHOBHUTEJILHBIE 9,5 2 2 2 3,5
CBOMCTBA BeIlECTB.

Tema 8. YcrpoiicTBo 1 yc10Bus1 padoThI
rajibBaHH4YeCKUX 3JIeMeHTOB. XUMHUYe-
CKHe MCTOYHHKH ToKa. TonjuBHbIE d1€-
MEHTBI

15,5 4 4 2 5,5

Tema 9. JjieKTPOJIM3 pacIuIaBOB U BO/I-

9,5 2 2 2 3,5
HBIX PACTBOPOB /1€ KTPOJMTOB.

10

Tema 10.Koppo3us  mertasnoB. Mepo-
NPUSITHA TI0 3alUTEe METAUIOB OT KOPpPO- 18,5 4 6 2 6,5
3MM.

11

Tema 11. IlosimmMepbl U 0JTUTOMEPBI. 3 2 1

12

Tema 12.Xumuueckass wuaeHTH(UKANUS 3 2 1
BeIlECTB.

Bcero 180 uaca no Bugam yuebHbIX 3aHATUN

36 36 18 54
(Bk/1OuYaA 36 YAacOB HA NOArOTOBKY K 3K3aMeHYy)

Conepxxkanue mo BuaAaM y4eOHBIX 3aHATHH

Tema 1.0cHOBbI HOMEHKJIATYPbI HEOPraHU4Ye CKUX BElIECTB. ATOMHO-MOJICKYJ/ISIPHOE YYEeHHUE U CTe-
XHOMeTpHYecKue 3aK0oHbl. Ki1acchl Heopranmieckux BelecTs.

Jleknus 1.Xumueckas CHMBOJIMKA, WHJIEKCHI U KOd(puiineHTs. MoJib, MOJIIpHAst Macca, XUMHUY e-
CKUI SKBUBAJICHT, MOJIIpHAs Macca SkBuBaieHTa. CtexuoMmerpuueckue 3akonbl. (14gac). Ctpoenue
aroma. KBaHTOBO-MeXaHUUECKast MOJIEb. (2 yaca)

JlabopaTopnasi padora 1. DxBuBaneHnt. OnpenercHne HEM3BECTHOTO MeETalljla MO AKCIEPUMEH-
TaJIbHO HalICHHOW MOJISIPHOM Macce ero SKBUBaJICHTOB. (2 yaca)

JlaGopaTopnas padora 2. Konuentpauus pactBopoB. [IpurorosiieHue paz06aBieHHBIX pacTBOPOB
13 KOHIICHTPUPOBAHHOTO, TPUOOPETCHUE HABBIKA BHIPAKCHHS OJHUX KOHIICHTPAIIUN Yepe3 Apyrue,
npuoOpeTeHre HaBbIKa padOThl C XUMHUYECKOW MOCYA0M, HaBbIKA ONPEACTICHUS TIIOTHOCTH PACTB O-
POB € TOMOIIBIO apeomeTpa. (2 yaca)

CamocTosiTeqibHast padora. V3ydenue marepuanoB jeknuu (1 dac), MmMoAroToBKa K Jiaboparop-
HbIM pabotaMm 1 u 2 (2 yaca)u BBHIMOJHEHUE YEThIPEX MHIUBUAYATbHBIX 3a0anuil (2 yaca). (Beero
o teme 1 — 5 gacoB).

Tekyumii KOHTPOJIb — YCTHBIN OIPOC ITO0 MaTEPHAILY JIEKIIUH, YCTHBIN OIPOC ITPU MPOBEACHUN
JIOITyCKa K JIabopaToOpHOU paboTe, 3ammTa J1abopaTopHOM pabOTHI.

Tema 2. Crpoenue atroma. KBanToBbIC YHCIIA.

Jlexnus 2. OCHOBHBIE TPUHIIUITBI 3AMIOTHEHUSI aTOMHBIX OpOUTanei. DJIeKTpOHHBIE POPMYIIBI.
DnexrpoHHO-Tpaduueckre GopMyasl aTOMOB dJIeMeHTOB. [lepuoanueckuii 3akoH. Tlepuoanueckas
cucrema JI.11.Menneneena. (2 gaca)

IIpakTnyeckoe 3ansaTue 1. Pemenue 3amad Ha pacyeTsl mo GopMyiIaM U MO YpaBHEHUSM. SKBU-
BaJeHT. Brluncienue 3HadueHui MOHHpHOﬁ MAacCChbl 3KBUBAJICHTOB MPOCTBIX U CIOKHBIX BCIICCTB.
OTBeThI Ha BOMPOCH! TecTOB. (1 yac)

IMpakTuueckoe 3ansitne 2. CrocoObl BRIpOKEHHS KOHIIGHTpaui pactBopoB. CTpoeHue aToma.
(1 gac)
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JlaGopaTtopnas padora 3. DJIEKTpOHHAs CTPYKTypa aTOMOB M OJHOATOMHBIX MOHOB. M3ydeHue
AKTUBHOCTH METAJIOB B PEAKIHIX U OOBSICHEHUE €€ DJIEKTPOHHOM CTPYKTYypoil. (2 yaca)
CamocTosiTesibHasi padora. V3ydenne marepuanoB Jyiekiuu (1 4ac), mOATOTOBKA K BBITOJIHEHHUIO
U 3anmTe J1aboparopHoit pabotel 3 (1 yac) U BBIOJIHEHUE HHAUBUAYaIbHOTO 3a1anHus (0,5 yaca).
IMoaroroBka k mpakrudeckomy 3anstuio (1 gac) (Bcero mo teme 2 — 3,5 yaca).

Texkymmii KOHTPOJIb — YCTHBIA ONMpPOC MO MaTepuaiy JIEKIUH, YCTHBIM OMpOC MPH MPOBEACHUU
J0NycKa K JabopaTopHoil padore, 3anmTa J1abopaToOpHON pabOThI, OMPOCHI «y JOCKW» Ha TPAKTHU-
YEeCKOM 3aHSTHH.

Tema 3. Xumuueckas cBsi3b. KoMIieKcHbIe cOeTHHEHHS.
Jlexkmus 3. Xumudeckasi cBsi3b. OCHOBHBIC BBl XUMHYECKOW CBs3M. OCHOBHBIC XapaKTePUCTHKA
CBSI3U: JUIMHA, SHEPTUsl, BAEHTHBIN yrou. MonHas cBsi3b. KoBaneHnTHas cBsi3b. (2 yaca)
Jlexmus 4. Meron BasieHTHBIX cBsizeil (BC) — oCHOBHBIC TTOJIOXKEHHS METO/1a, G U T-CBsi3u. OOMeH-
HBIN ¥ TOHOPHO-AKIENTOPHBIN MEeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU cBs3U. Teopus rubpuusa-
MU aTOMHBIX opOuTaneii. [lonspHOCTh, HACHIIIICHHOCTh U HANPAaBJICHHOCTh CBsI3U. BomopoaHas
cBs13b. KoMIIIEKCHBIE COeIMHEHMS: CTPOEHHE, COCTaB, BUIBI. (2 "aca).
IIpakTuueckoe 3ansaTue 3. XumMudeckas cBs3b (2 yaca).
JlaGopaTopnasi padora 4. Xumuueckass cBs3b. llomyueHune aMmmuakaToB d-3J1€MEHTOB, OOBSICHE-
HHE CTPOCHUSI KOMIIJIEKCHOTO coeAnHeHus. (4 qaca).
CamocrosiTeqbHasi padoTa. MzydeHne MatepuanoB JeKui (2 yaca), MOAroTOBKa K BHIMOTHEHUIO
U 3anmre JaboparopHoi paboThl 4 (2 Yaca) BBITIONIHEHHE WHAUBUIyanbHOTO 3amanus (0,5 gaca),
MOJITOTOBKA K mpakruuyeckomy 3ausaTuio (1 gac), (Bcero mo teme 3 — 5,5 gacoB).
Tekyumii KOHTPOJIb — YCTHBIN OMPOC MO MaTepuaty JEKIHHU, YCTHBIM OMPOC MPU MIPOBEACHUH J10-
MycKa K JlabopaTopHOil paboTe, 3amumTa JJa0OpPaTOPHON pabOTHI, OIPOCH! «y JTOCKU» Ha MpaKTUYe-
CKOM 3aHSTHHU, KOHTPOJbHAs paboTa.

Tema 4. JHepreTMKa XMuMHYeCKHUX IPOILE CCOB.
Jlekuusi 5. DHepreTrka XMMHUUYECKUX MPOIECCOB, XMMUUYECKoe U (pazoBoe paBHOBecue Tepmoau-
HaMHKa. DHepreTudyeckue >(ppeKTbl XUMUUECKUX peakiuuil. HampaBnenue u mpenen npoTeKaHHs
XUMHUYECKIX PEaKIUii B M30JIMPOBAHHBIX cHcTeMax. B3anMocBs3bp Mexay sHeprueid [ m66ca n xoH-
CTaHTOM paBHOBecHs (2 yaca).

JlaGopaTopnasi padora 5. Tepmoaunamuka (2 yaca).
IIpakTHyeckoe 3anaTne 4. TepmonuHamuka. PyOexxHbI KOHTPOJb O CTEXUOMETPUHU, Kilaccam
BEILECTB, BBIUYUCICHHE 3HAYEHUN MOJISIPHBIX MacC SKBUBAJIEHTOB IPOCTHIX U CIOKHBIX BEILIECTB,
pacueTsl KOHIIEHTpaluil pacTBOpoB (2 yaca).
CamocrosiTesibHas padora. Mzyuenue matepuanos jekiuii (1 9ac), moAroTroBKa K BHITIOJIHEHUIO U
3aIMTe JIabopaTopHO paboThl 5, M3ydeHHEe METOANYECKHUX YKa3aHU K JlaboparopHoii padore 5 (1
Yac), MOJrOTOBKAa K MpaKkTHYecKoMy 3aHsATHIO (1 yac), BHIOJHEHHE WHAWBHIYaJIbHOTO 33/IaHUS
(0,5 gaca) (Bcero mo teme 4 —3,5 gacos).
Tekyumii KOHTPOJIb — YCTHBIN ONPOC [0 MaTepuaiy JEKIUN, YCTHBIM OMPOC IIPU IPOBEAECHUH J10-
ycKa K JabopaTopHO#l pabore, 3anmTa J1abOpaTOpHO pabOTHI, ONMPOCHI «y JTOCKU» Ha MpaKTuye-
CKOM 3aHSITHU.

Tema 5. Xumuyeckasi KHHeTHKA. XUMHYecKoe U (pa30Boe paBHOBeCHE.
Jlexknust 6. XuMuueckass KHHETHKA: CKOPOCTb PEAKLUH U METO/bI €€ PEryIupoBaHus, KojaedaTesnp-
HbIE peaKkuuy; 3aKOH JEHCTBUS Macc. 3aBUCUMOCTbh CKOPOCTH peakluu OoT Temueparypsl. [Ipas uiio
Bant-T'odda. YpaBuenue Appenmyca. Karanmutuueckue cucremsl. Karammzaropsl. [Ipumeps pe-
IIEHUS TUTTOBBIX 3a7a4. (2 yaca)
Jleknusi 7. Xumudeckoe u (pa3oBoe paBHOBECHE B TOMO- M T€TEpPOreHHBIX cucreMax. CMeleHne
paBHOBECHS B LIETSAX OJHOCTOPOHHETO mpoTekanus peakuuu (mpuHuun Jle-Ularense). Koncranrta
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paBHOBECHUsI, CBSI3b KOHCTAHTHI PaBHOBECHS C M3MeHeHHneM »Hepruu [ ubbca. [IpaBuno ¢ga3. Pazo-
BbIe paBHOBecus. Da3oBbie AUarpaMMebl. J(McTiepcHbIE CHCTEMBI. XUMHYECKOE PAaBHOBECHE B TeTe-
POTEHHBIX cHUcTeMax. AICOPOLIMOHHOE paBHOBEcHE. | eTeporeHHbIe qUCIepCHbIe CUCTEMBI. (2 yaca)
IIpakTuyeckoe 3anaTue 5. Kuneruka. PapHoBecue. PemeHue 3amad Ha 3aBUCUMOCTH CKOPOCTH
pEaKIuu OT pa3IMYHBIX (AKTOPOB, HA MpuMeHeHUe mpuHIna Jle [llaTense k cMemeHno paBHOB e-
cusi. OTBETHI Ha BOMPOCHI TECTOB. PyOeKHBII KOHTPOJIb O CTPOCHUIO aTOMa, XMMHYECKOU CBSI3H.
(2 yaca)

JlaGopaTtopHasi padora 6. Kuneruka. V3ydyeHne 3aBUCHMOCTH CKOPOCTH TOMOTCHHBIX M T€TEPOTCHHBIX
peakuuii oT pa3nuyHbIX (akTopoB. M3yueHue BAMSHUSA U3MEHEHHUS KOHLIEHTPAlUU Ha CMEIICHUE
paBHOBecusl. (2 yaca)

JladopaTopnasi pab6ora /. Xumudeckoe paBHoBecHe. V3yueHne BIMSHUS U3MEHEHHUsI KOHIIEHTPAIlUU Ha
cMellleHue paBHOBecus (4 Jaca)

CamocrosiTesqibHasa padora. H3ydenue nexkiuoHHoro marepuana (2 yaca), [loaroroBka K BbI-
MOJIHEHHUIO M 3al|Te JabopaTopHbIX pabdoT (3 yaca) v BBITTOJIHEHHE HHANBUAyaIbHOTO 3adanus (1
Yac), MOJAr0TOBKA K MpakTudeckomy 3ausatuio 5 (1 gac). (Bcero mo teme 5 —7 gacos).

Texkyumii KOHTPOJIb — YCTHBIM OIIPOC IO MaTepHualy JICKIIMH, YCTHBIA ONpPOC IIPU MPOBEACHUU
JIoTycka K J1abopaTopHBIM paboTam, 3ammTa JabopaTopHbIX paboT, OMPOCHl «y JOCKH» Ha TMpak-
TUUYECKHUX 3aHATUSAX, KOHTPOJIbHAs padoTa.

Tema 6. PacTBopbl. lucnepcHbie cucTeMbl. PACTBOPBI 3J1€ KTPOJIUTOB.
Jlexknust 8. PactBopsl. Kosutonansle cuctemsl 1 uX noxyderue. CTpoeHUE KOJIJIOU THBIX YaCTHII.
N3MeHeHne SHTanpNMM U SHTPONMH IpPHU pacTBOpeHuU. MneansHblil pactBop. KommratuBHeie
CBOMCTBA PacTBOPOB: MOHMKEHUE MapLUaJIbHOIO JAaBJCHUS I1apa pacTBOPUTENS HAJl PACTBOPOM,
MOBBIIIEHUE TeMIlepaTypbl KUIEHUs, MOHMKeHUe T(3aM) — 3aKoHbI Payns, ocMoTudeckoe aBJie-
HHE. DIEKTPOIUTHUYECKas fucconuanusl. (2 Jaca)
Jlexkuus 9. CunpHbIe IEKTPOIUTHI. AKTHBHAs KOHIIEHTpPAILlMs HOHOB B pacTBOpe, Koddhduilu-
€HT aKTMBHOCTH, MOHHAs cujla pacTBopa. ManopacTBOpUMBIE 3JEKTpoJUTHL. [IponsBeneHue
pacTBOpUMOCTH. Peakiinu B pacTBOpax 3JIeKTPOJIUTOB. (2 "aca)
Jlekuus 10. Cnabbie 351eKTposauThl. 3akoH pa3baBienus OctBanbaa. MloHHOE pou3BeAeHUE BO-
nbl. BomopoaHsiil mokaszareinb. [ maponus conen, ero Tuibl, BbluucieHue pH pactBopa ruposiu-
3yroIIeicst comu. (2 gaca).
IIpakTHyeckoe 3aHsiTHe 6. DjeKTpoJuThI. OTBETHl HA BOIPOCH TeCTOB. Pemenue 3anay. (2 ya-
ca)
JlaGopaTopnasi pabora 8 . PacTBOpbI 251eKTpOaUTOB. O3HAKOMIIEHUE C JIEKTPOXMUMHUYECKAM Me-
TOJIOM OIIPEEICHUS CTENIEHH AUCCOLUALNU IEKTPOIUTOB (4 vaca)
CamocrosiTeqbHast padora. M3ydyeHue neKUMOHHOrO Marepraa (3 yaca), HOATOTOBKA K BBIIIOJI-
HEHUIO U 3al|Te JJA0OpaTOPHOW paboThI (2 Yyaca) M BBITTOJIHEHHUE HHIUBUIyaIbHOTO 3a1aHus (2,5
Jaca), IOJroTOBKa K Mmpakrtuueckomy 3aHsatuto (1 gac). (Bcero mo teme 6 — 8,5 yacos).
Texkyumii KOHTPOJIb — YCTHBIN OIPOC 110 MaTEpUAILy JIEKI[UH, YCTHBIM OIIPOC IIPU IPOBEACHUN
JIOTycKa K J1abopaTopHOil paboTe, 3ammTa J1a60paTopHON paboThI, OMPOCHI «y TOCKW» Ha MPAKTHU-
YEeCKOM 3aHSTHU, KOHTPOJIbHAs padoTa.

Tema 7. JjeKkTpoxumMudeckre cucTreMbl. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE CBOMCTBA BelliECTB.
Jlekmua 11. OxucIUTEIBHO-BOCCTAHOBUTENILHBIE CBOMCTBA BelecTB. (OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIEC PEAKIINU B IJICKTPOXUMUH. Buapl 251eKTpo10B. P HampspkeHHsT METAIITIOB.
TepMoarHaMUKA AJICKTPOXMMHUYECKUX IPOIECCOB. BO3HMKHOBEHHME JBOWHOIO JJICKTPUUYECKOTO
CJIOSl Ha TpaHUIIE pa3jiesia MeTaul-pacTBOp. PacyeT paBHOBECHBIX MOTEHIIUAJIOB MO YPABHEHUIO
Hepscra. (2 gaca).
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IIpakTnyeckoe 3ansitue 7. OBP. OTBeThl Ha Bompock! TecToB. [IpnodpereHne HaBBIKOB paccTa-
HOBKH KOO(PHUIIMEHTOB B OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX peaKHsX. PyOeKHBIN KOHTPOJIb 11O
KAHETHKE M PaBHOBECHIO. (2 yaca)
JlaGopaTopHas padora 9. OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU. 3HAKOMCTBO C BIUSHU-
€M XapakTepa Cpellbl Ha XOJ] peaKllMu Ha IIpuMepe epMaHTaHaTa Kanus. (2 Jaca).
CamocrosiTesibHasi padoTa. 3ydeHne nekunoHHOro mMatepuana (1 4ac), moAroToBka K BBINOJ-
HEHUIO U 3aumTe JabopaTopHoi paboTel (luac), BbIMOIHEHHE MHAMBUIYyalIbHOTO 3amanus (0,5
yaca), IOJroToBKa K npakriudeckomy 3austuio (1 gac). (Bcero mo teme 7 — 3,5 vaca).
Texkyumii KOHTPOJIb — YCTHBIM OIPOC MO MaTepuaty JEKIHH, YCTHBIH OMpOC MU MPOBEIECHUU
JIOITyCKa K J1abopaTtopHoil padote, 3ammTa J1abopaTOpHOU PabOThI, OMPOCHI «y IOCKW» HA MPAKTHU-
YEeCKOM 3aHSTHH.

Tema 8. YcrpoiicTBO U yc10BHsI padoThl rajibBAHMYECKHUX 3JI€MEHTOB. XUMHUYECKHE HCTOYHUKHU

ToKA. Tom/IMBHBIE 3J1eMEeHTHI
Jleknusi 12. YcrpoiicTBO U yciioBusl pabOThl TalibBaHUYECKOro aieMeHTa Jlanuans-Axkoou. Cxe-
MBI, TpaUKH TMOJSPU3ALMOHHBIX KpUBBIX, ekrpoanble peakuuu. TOP. DJIC. INonspusamnus.
Bunpl nonsspusanuu. 3aBUCHMOCTh PABHOBECHBIX ITOTEHIIMATIOB OT aKTUBHOCTH MOHOB B PAacTB O-
pax. TepmoanHamuyeckue ycnoBus pabotel I'D. KuHeTuka 351eKTpoXuMHUYECKUX MPOLECCOoB. 3a-
BUCHUMOCTb 3JIEKTPOXUMHUYECKUX MPOLIECCOB OT U3MEHEHUsI aKTUBHOCTH MOTEHIIMAJIO IPEEISIIO-
nmx noHoB. Konnentpanuonnsiii ['9.(2 gaca)
Jleknmusa 13. Xumuyeckue wuctoyHukd Toka. [lepBuunbie XUT. YcTpoiicTBO MapraHIiieBo-
LMHKOBOTO TaJIbBAHUYECKOIO 3JIEMEHTA. AKKYMYJATOpPbI (KHCIOTHBIE, IEJIO4YHbIe). TONIuBHBIE
3JIEMEHTHI (KU CIOPOIHO-BOIOPOAHBIN ). JlocTonHCcTBa M HeaocTaTku padoTel bTD. (2 yaca)
IIpakTuyeckoe 3ansitue 8. ['anpBaHWUYECKUIT dNIeMEHT. (2 yaca)
JladopaTtopuas padora 10. ['anmpBanmueckuii 3;meMeHT. OBaJieHUEe METOTUKOW COCTABJICHUS
raJlbBAHMYECKUX IETIeH U U3MEPCHUSI HAMPSDKCHMSI TATbBAHMYECKUX 3JIEMEHTOB (4 vaca)
CamocrosiTesqibHasa padora. 3yueHnne nekinoHHOT0 Marepuania (2 4yaca), moAroToBKa K BBITOJ-
HEHUIO U 3aumTe JabopaTopHOi paboThl (2 yaca) U BHINOJIHEHUE UHIUBUAYaIbHOTO 3aaanus (0,5
yaca), MOATrOTOBKA K mpakrudeckoMy 3ausaTuio (1 gac). (Becero mo teme 8 — 5,5 gacos).
Texkyumii KOHTPOJIb — YCTHBIM OIIPOC IO MaTepualy JICKIMHU, YCTHBIM ONpPOC IIPU MPOBEACHUU
JIOTTyCKa K JJabopaTopHO# padoTe, 3anmTa J1adopaTopHOil pabOThI, OMPOCHI «y AOCKW» Ha TPaKTHU-
YEeCKOM 3aHSTHUU, KOHTPOJIbHAS padoTa.

Tema 9. Jj1eKTPOJIN3 PacIVIaBOB U BOJHBIX PACTBOPOB 3Jie KTPOJIUTOB.
Jlexknusi 14. Dnexrposan3 pacijiaBoB U BOAHBIX PACTBOPOB 3JEKTPOIUTOB. DJIEKTPOJIU3 C PACTBO-
PUMBIMM U HEpPAcTBOPUMBIMH 3JekTpoaaMu. llocienoBarenbHOCTh MPOTEKAHUS MPOLIECCOB Ha
anekrponax. 3akoHbl dapazes. Beixox mo Toky. I'paduk monsipu3alimOHHBIX KPUBBIX MPU DIIEK-
Tponu3se. [Ipumenenue snexrponusa. (2 yaca)
IIpakTnyeckoe 3ansaTue 8. OTBETH Ha BOMPOCH TecToB. Pemenune 3amad. PyOeskHbIi KOHTPOIb
mo Teme 3ekTpoauThl, o OBP, ranmpBannueckomy aieMeHTy. (2 daca)
JlabopatopHas padora 11. Dnexrponns. M3yueHne KOIMYECTBEHHBIX 3aKOHOMEPHOCTEH ITpolLiec-
ca 3JIEKTPOJIM3a Ha IIpUMepe pacTBOpa Cynb(aTra HaTpUs HA HUKEJIEBBIX AIEeKTpodax. (2 daca)
CamocTosiTenbHasi padora. V3ydenue nekunonHoro marepuana (1 yaca), moAroToBKa K BBITIOJ-
HEHUIO U 3aimTe JabopaTopHoit padoTsl (1 yac) U BbINOIHEHUE WHAUBUTyanbHOTO 3ananus (0,5
yaca), MOATrOTOBKA K mpakTudyeckoMy 3aHsaTHIO (1 gac). (Bcero mo teme 9 — 3,5 yaca).
Texkyumii KOHTPOJIb — YCTHBII ONPOC IO MaTepHaly JICKIIMU, YCTHBIA ONPOC MPU MNPOBEACHUU
JIOITyCKa K J1abopaTtopHOil padoTe, 3ammTa J1abopaTOpHOU PabOThI, OMPOCHI «y TOCKW» HA TPAKTHU-
YEeCKOM 3aHSTHUU.

Tema 10. Koppo3uss metanios. MeponpusiTusi 10 3allTe METAJLJI0B OT KOPPO3UH.
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Jlexnust 15. Koppo3ust MmeramioB. Xumuueckas KOppo3us. YCIOBUS MPOTEKAHHUS KOPPO3UOHH O-
ro mporiecca. IIeKTpoxuMudeckas kopposus. [laccuBHOCTh MeTaiioB. CxeMbl MUKpPOTaIbBaH -
YECKUX KOPPO3UOHHBIX 35IeMeHTOB. [lonspu3zanus npu koppo3noHHoM npouecce. Koppo3nonHas
YCTOWYMBOCTh METAJJIOB U CIJIaBOB. (2 "aca)

Jleknus 16. Knaccudukarmuss MepoNpUSTHN 1O 3aIMTE METAJUIOB OT KOPPO3uH. MeTombl 3JeK-
TPOXMMHUUECKON 3alMTHl (KaTOJHAs, aHOAHAs, MPOTEKTOpHas). MeToapl U3MEHEHUS MPUPOJIBI
KOPPOJAUPYIOILET0 MeTalljga. 3allMTHbIE HEMETAITIMYECKUE, METAUINUECKHE ITOKPBITHUS: KaTo -
Hble, aHoaHbIe. JlerupoBanue. SIBnenue «camonaccupanumny. CrocoObl 00pabOTKH KOPPO3HOH-
HOU cpenpl. PacueTsl KOPpO3MOHHOW YCTOMUYMBOCTH QFOMUHMS, OJI0Ba, CBUHIIA (2 Yaca).
IIpakTnyeckoe 3ansitue 9. Kopposus merayuioB. 3anmTa oT Koppo3uu. OTBETH Ha BOIIPOCHI Te-
cToB PyOexHbIi KOHTPOJIb. (2 Haca)

JlabopaTtopnas padora 12. Koppo3us Mmertannos. 3aumra oT Koppo3uu. M3yuenue yciosunii Bo3-
HHUKHOBEHMS KOPPO3HOHHBIX MUKPOTAJIbBAHUYECKUX AJIEMEHTOB, SIBJICHUS MOJSIPU3ALUHN U JET0-
JSpU3aALUU TIPU KOPPO3UHU. 3HAKOMCTBO C HEKOTOPBIMU METOAAMHU 3aIMTHl METAIJIOB OT KOppO-
3ud. (6 9acoB)

CamocrosiTeqbHas padora. V3yueHue nekiumonHoro Matepuana (2 gaca), IloaroroBka Kk BbIIOJI-
HEHUIO U 3alMTe JJabopaTopHOU padboThI (3 yaca) M BBIOJHEHUE WHIWBHU IyaTbHOTO 3aaanus ( 0,5
Yaca), MOATOTOBKA K mpakrudeckoMy 3aHsaTuio (1 gac). (Bcero mo teme 10 — 6,5uacoB).
Texkyumii KOHTPOJIb — YCTHBIM OIIPOC IO Marepuaiy JEKIUU, YCTHBIA ONpPOC IIPU MPOBEACHUU
JIOTTycka K J1abopaTOpHBIM paboTaM, 3aumTa Ja00paTOPHBIX PabOT, OMPOCHI «y AOCKH» Ha IMpak-
TUYECKOM 3aHSITHH, KOHTPOJIbHAS paboTa.

Tema 11. IlosiumMepbI U 0JTUTOMEPbI.
Jlexknust 17. OcHOBHBIE KIacchl OpraHnyeckux BemecTs. Crierupuyeckue 0cOOEHHOCTH OpraHu-
YECKUX coeMHeHu Peakuuu monuMmepusanuu, nx Mexanusmel. [lonmuMmepsl u onuromepsl. Tep-
MOTLTACTUYHBIE U TEPMOpPEAKTUBHBIEC MOTUMEPHI, UX ocoObeHHOCTH. CBOMCTBAa U 00JIaCTH MpUMeE-
HEHHUSI OCHOBHBIX [TIOJIMMEPOB HA IPUMEPE MOJIUATUIIEHA, TOJTUIIPONMIIEHA, 1 OJUCTUPOJIA, TOIUBHU-
HUJIXJIOpHUAA, (proporiacra, eHoruacta uT.1. (2 gaca)
CamocrosiTesibHasi padora. zydenne nekuuonnoro marepuaia (1 gac). (Beero mo teme 11 — 1
gac).
Texkyumii KOHTPOJIb — YCTHBIN OIPOC MO MPOHICHHOMY JEKIMOHHOMY MaTepuay.

Tema 12. Xumuueckasi e HTU(p MKanus BeleCTB.
Jlekuus 18. Xumudeckas uACHTH(PUKAIIUS: KAYECTBEHHBIN U KOJIMYECTBEHHBIM aHAIN3, aHATTUT U -
YEeCKUI CUTHaJl, XUMUYECKUH, (PU3NKO-XUMHUUYECKUN U (pU3NYeCcKuil aHanus. (2 yaca)
CamocrosiTesibHasi padoTa. V3ydenue nexkunonHoro marepuana (1 gac). (Bcero mo teme 12 — 1
qac).
Texkyumii KOHTPOJIb — YCTHBIN OIPOC IO IIPOUJACHHOMY JIEKLIHOHHOMY MaTepuaily.

HpOMe)KyTO‘lHaﬂ aTTeCTalms 1Mo JMCHUIIVIMHE ! JK3aMEH
HSyLICHI/IC JUCHHUIIIIMHBI 3aKaHYNUBACTCA 5K3aMCHOM. DK3aMeH IMpOBOOUTCA B COOTBETCTBUU C ITo-

JIOKEHUEM O 3a4ETHOM M 3K3aMeHaluoHHOU ceccusax B HUY MODU u MHCTPYKTUBHBIM MHUCHBMOM
ot 14.05.2012 r. Ne 1-23.

5. lNMepeyeHb y4eOHO-mMeTOOAUYECKOro oObGecnevyeHUs ANA CaMOCTOATENbHOM paboThbl
oby4arLmxcsa no gucuunnmHe

st obecriedeHus: CaMOCTOATENBHON pabOThI pa3pabOTaHBbI:
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MCTOAUYCCKUC YKA3aHUA I10 CaMOCTOSITEIILHOM pa60Te Ipu NOATOTOBKE K IMMPAKTUYCCKUM 3aHATHU-
M 1 1a00paTOpHBIM paboTaM, BBHIITOTHEHUU PACUETHOIO 3a/1aHuUsl (CM. IPUJIOKEHNE K HACTOAIIEH

PIT).

6. ®oHA OLEHOYHbIX cpeacTB AnsA npoBeaeHusA npome)KyTquoﬁ atTecTtauumn oqualo-
wunuxcs no gucumniimHe

6.1 MNepeyeHb KOMMNETEHUUN C yKa3aHUEeM 3TanoB UX chopMmmpoBaHus

[Ipu ocBOEHUU JUCIUIINHBI GOPMUPYETCS CIAEAYION@As KOMIIETEHIIMS!

OIIK-2 «c1ocoOHOCTh 1EMOHCTPUPOBaTh 0a30BbIE 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX I C-
LUILJIMH, TOTOBHOCTh BBISBIIATH €CTECTBEHHOHAYYHYIO CYIHOCTH IPOOJeM, BOSHUKAIOIMX B XOJ€ Mpo-
(eccrOHANBHOM EATENIbHOCTH; TPUMEHSTH JUISl UX Pa3peIleHs] OCHOBHbBIE 3aKOHBI €CTECTBO3HAHU . »

VYKazaHHasi KOMITETEHIUS GOPMHUPYETCS B COOTBETCTBHH CO CIIEIYIOIMMHU dTallaMu:

1. ®opMupoBaHue U pa3BUTHE TEOPETHUYECKUX 3HAHUMN, MPETYCMOTPEHHBIX YKa3aHH bIMU KOMIIE-
TEHLHUSIMHU (JICKIIMOHHBIC 3aHSITHS , CAMOCTOSTENIbHASI pad0Ta CTYICHTOB- ).

2. IIpuoOpeTeHne M pa3BUTHE MPAKTHUECKUX YMEHHH, TPETyCMOTPEHHBIX KOMIETSHIIH IMU (TIpaK-
THUYECKUE 3aHATHS, JTabopaTopHbIe paboThl, caMocTosTeNbHas padoTa cryneHToB(OIIK-2).

3. 3akpernieHHe TEOPETHYECKUX 3HAHHUH, YMEHUM M MPaKTUYECKUX HABBIKOB, MPEIyCMOTPEHHBIX
KOMIICTCHIUAMM, B XOAC 3alllUT na60paTopHHx pa60T, a TAKKC PCIICHHA KOHKPCTHBIX TCXHUYCCKHUX 3a-
Jla4d Ha MPAKTUYCCKUX 3aHATHSAX M YCIEMHON caauun sk3amena (OITK-2).

6.2 OnucaHMe nokasartenem U KputepmeB OLEHMBaHMUA KOMNETEeHUMMA Ha pasnunu-
HbIX 3Tanax nx opmMMpoBaHUsl, ONMUCAHUSA LLUKas OLleHUBaHUA

CdopMHUpOBaHHOCTh KOMITETEHIIMM B paMKaX OCBOCHHS JAaHHOW MUCIUIUIMHBI OICHUBACTCS IO
TPEXYpOBHEBOI1 IIKaje:

- MIOPOTOBBIA YPOBEHB ABISACTCS 00SA3aTENBHBIM JUI BCEX 00YJaIOLMXCSI IO 3aBEPILICHUH OCBOCHMS
JICITUTUTHHBL

- TPOJBUHYTHI YPOBEHb XapaKTEPU3YeTCsl MPEBBIIICHHEM MHHHMAIBHBIX XapaKTepUCTUK Cop-
MHUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPIICHUH OCBOCHUS JUCLIHUILINHEI;

- JTaJOHHBI YPOBEHb XapaKTePU3YeTCs MAaKCHMAaJIbHO BO3MOYKHOW BBIPA)KEHHOCTHIO KOMITETEH-
IIUU U SBIISICTCS] BAYKHBIM KaueCTBEHHBIM OPUEHTHPOM JJIsl CAMOCOBEPILCHCTBOB aHHS.

[Ipu nocratouHoM kauecTBe ocBoeHus Oosiee 80% mpuBeNeHHBIX 3HAHUN, YMEHUN M HABBIKOB
IPEno/aBaTelb OIICHNBAET OCBOCHHE JTAHHON KOMIETEHIIMU B PaMKaxX HACTOSIICH AMCIUIUIMHEI Ha 9T a-
JIOHHOM YpOBHE, IIpH ocBoeHuH Oosee 60% npuBeAeHHBIX 3HAaHUN, YMEHUH U HaBBIKOB — HAa IPOJBUHY-
TOM, pu ocBoeHuu Oosee 40% NpuBENEHHBIX 3HAHUN, YMEHUI U HaBBIKOB - Ha IIOPOTOBOM ypoBHE. B
MPOTUBHOM CJTydae KOMITETEHITUS B paMKax HACTOSIICH AUCIHUILIMHBI CYUTACTCSI HEOCBOCHHOM.

VYpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMHM Ha PA3IMYHBIX dTalax ee OpMUPOBAHUS B MPOIIEC-
CE OCBOCHUSI JJAHHOW JMCIUIUIMHBI OIICHUBACTCS B XOJ€ TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPEJICTA B-
JIeH pa3IMYHbIMH BUIAMH OLIEHOYHBIX CPEJICTB.

[ns oueHkn cpopMUPOBAHHOCTM B pamKax [AaHHOW AUCLMNIMHLI 06LLeobpasoBaTenbs-
Hon komneTeHuun ONMK-2 «cmocoOHOCTh IeMOHCTPUPOBATH 0a30BbIC 3HAHUS B O0JACTH €CTECTBEHH O-
HAYYHBIX JUCLHUIUINH, TOTOBHOCTh BBISIBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTB TPOOJIEM, BOSHUKAIOIIMX B
X07ie TMPOQeCCHOHATBHON JIESATEIIbHOCTH; MPUMEHSTh JUISl UX Pa3pelieHUs] OCHOBHBIC 3aKOHBI €CTECTBO-
3HAHMS» [PEroJaBaTeIeM OLEHUBACTCS COEpKaTeIbHasl CTOPOHA U KA4eCTBO MATEPUAIOB, TPUBEIICH-
HBIX B OTYETaxX CTYIEHTa IO JIAOOpaTOpHBIM paboTaM, MPAKTHYECKUM 3aHSTUSM. YUUTBHIBAIOTCS TaKKe
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OTBETHI CTYJCHTAa Ha BOMPOCHI 10 COOTBETCTBYIOIIMM BUJAM 3aHATHH MPHU TEKYIIEM KOHTPOJE — YCTHBIX
Ompocax, 3almTax JabopaTopHbIX padOT U OTBETaX HA MPAKTUYCCKUX 3aAHSATHSIX.

[MpuHUMaeTcs BO BHUMaHUE 3HAHUSA O0YJarOIIMMUCS:

- OCHOBHBIX MOJOXEHUW aTOMHO-MOJIEKYJISPHOTO YYEHHS, KIaCCOB HEOPTaHWUYECKHX BEILECTB,
THUIOB PEAKIMH, 3aKOHOB CTEXMOMETPHUH;

- B3aUMOCBSI3U CTPOCHHS U CBOMCTB XMMHUUYECKUX COCTMHCHU

- YICHHA O XUMHUYCCKOM IIPOLCCCEC, SJICKTPOXUMUYCCKUX SABJICHUAX, XUMUIO BaXKHEHUIIX GI/IOI‘CH-
HBIX 3JICMEHTOB, UX I/UleHTI/I(i)I/IKaIII/IIO;

Haanuyne ymeHus:
- HWCIOJIb30BaTh MPUHIHUIN NEpUOANYHOCTH U lleproanueckyro cucremy Uit npeacKa3aHus CBOM-

CTBA IPOCTBIX U CIIOKHBIX XUMHUYCCKUX COC,[[I/IHCHI/Iﬁ n SaKOHOMCpHOCTeﬁ B UX UBMCHCHUU ,

- IPOBOJIUTH PacUEThl 10 YPaBHEHUSIM XMMHUECKUX PEAKIIUH;

- paboTaTh C XAMUYECKIMH PEAKTHBAMH, JIAOOPATOPHBIM XUMHYECKHM 000pYyI0BaHUEM,

- IPOBOJIUTH y4E€OHO-HMCCIIEI0BATEIbCKII IKCIEPUMEHT Ha OCHOBE BJIQJICHUSI OCHOBHBIMU TIPH €-
MaMM TeXHUKH paboT B 1abOpaTopuu;

- 0(OpMIIATH pPe3yNbTaThl SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX PadOT, (hOPMYITHUPOBATH BHIBO-
AbI,

- QJIanTUPOBATh 3HAHUS M YMEHMs], MOJTyYCHHBIE B Kypce XUMHUU K IpoIeccaM, MPOUCXOISIIM B
OKpYXaIOIIEeH cperie, K PEIIeHNI0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPO(eCCHOHAIBHOI 1esITeN BHOCTHIO,

MPUCYTCTBUEC HABBIKA BJIA/I€ HUS:

- 7a00paTOPHBIMU ~ UCCJICAOBAHUSMH, PA0OTON C XMMHUUYECKUMU PEAKTUBAMH W XUMHYCCKHUMHU
npuOOpaMu; METOIaMU XHUMHYECKUX U MaTeMaTHYEeCKUX PacueToB; MeTojaMu 00paboTku mojydae-
MBIX pE3yJbTaTOB.

Kputepun oueHvBaHUS YpOBHS COPMUPOBAHHOCTM KOMMETEHUMA B npouecce BbIMNOJSt
HEHUs N 3aupTbl NabopaTopHbIX paboT, pacyeTHO-rpadmndeckmux paboT, B pesynbTaTe BbIMNOS-
HEHWs 3aJaHu Ha MPaKTUYECKUX 3aHATUSX.

Kputepuu onenuBanus ypoBHsi chopmupoBanHocTH komnereHunu OTIK-2 B mporecce 3aumTh
n1abopaToOpHBIX PabOT, PACYCTHBIX 3a/IaHUM, B PE3YJILTATE BHITTOJIHCHUS 33JJaHUN Ha MPAKTUICCKUX 3aH -
Tusix. Ha 3ammre cooTBETCTBYIOIMX J1a00paTOPHBIX padOT MpeaaraloTcsi BOIPOCHl U3 pabouei TeTpaiu,
rJIc UMEETCs IIEPEUCHb BOIIPOCOB T0CIIC KaX10# jabopaTtopHoii paboThl ), 1100 BapuanT [1K u3 coopHu-
Ka 3aJaHuH.

Bomnpocsl PaGoueii TeTpagu: 3aganus K 3aumre J1a00paToOpHOil padoThI
"JJIeKTPOHHAS CTPYKTYpPa ATOMOB U O/THOATOMHBIX HOHOB "'

1. CopmymupyiiTe OCHOBHBIE TPUHIIUIIBI KBAHTOBOW TEOPUH CTPOCHHS BEIIECTBA (KOPITYCKY-
JISIPHO-BOJTHOBOM JTyaJTi3M, IIPUHIIHIT HEOTIPEIEIIEHHOCTH, BOTHOBAsI (QYHKIM S, aTOMHAsi OpOMTaITh, KBaH-
TOBBIC UK CIIA).

2. KakoB MOpsIIOK 3ar0HEHUS AIEKTPOHHON 00010uki atoma? ChopMyaupyidTe TPUHITUIB U
MpaBUJIa, KOTOPbIE MTPH 3TOM UCIOIB3YIOTCS. 3aMUIIUTE MOJTHYIO SJIEKTPOHHYIO (QOPMYITY CIETYIOIIX
aTOMOB B TIOPSJIKE 3aIllOJHEHUS aTOMHBIX opOuTaneii: a) Hg, 0) Sb, B) Ag, r) Nd, n) Os;

3. Ykaxute atoM ¢ GOPMHUPYIOIIMM 3JIEKTPOHOM a) 3s?, 0) 4p5, B) 3d, r) 4f, 1) 55°. Onuumre
€ro MOJIOKEHHE B IEPUOANYECKON CHCTEME.

4. Yto XapakrepusyeT KaKJ0€ U3 KBAHTOBBIX YHucen? YKaXHUTE 3HAUCHUS KBAHTOBBIX YMCEI JUIS
dopmupyromiero siekrpona a) Ti, 6) K, B) As, 1) Ce, ) Cd.

5. Hanmummre momHyro 35eKkTpoHHYI0 dopmyity atoma a) Tc, 6) Mn, B) Se, 1) Ag, n) Ga, e) Pa, x)
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V, 3) Sb, u) Rb, x) Kr. K kakomy cemelicTBy OH OTHOCHTCS? YKQKUTE €r0 BHEIIHHH, TPEIBHEIIHUN CIIOH,
dopMHpYIOII JIEKTPOH, KBAHTOBBIE YK CIIA ISl AJIEKTPOHOB BHEIIHETO CJI0s1 U (JOPMHUPYIOIIETO 3JIeK-
TpOHa.

6. Uro takoe BasieHTHOCTH? [lokaxkuTe pacripesienieHne BaJICHTHBIX 3JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, k) Tc, 3) As, u) Br, k) Ti 1m0 KBaHTOBBIM siUCiKaM B BO30Y)KJICHHOM M HEBO30YX-
JICHHOM COCTOSIHUH U ONPEAEIUTE COOTBETCTBYIOLME 3HaYEHUS BaI€HTHOCTH.

7. Yto Takoe "mpoBan" snexrpona? [louemy oH npoucxoaut? Kakue BaJ€HTHOCTH NPOSIBIISIIOT
aTOMBI 3THX DJICMEHTOB B HEBO30Y)KJICHHOM M BO30ykIeHHOM coctossHun? [lokakure Ha nmpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

8. JlaiiTe onpeneneHus MOHATHSAM «9HEPTUSI HOHU3ALUIY, «CPOJICTBO K 3JICKTPOHYY, <AIIEKTPOOT-
pPHUIIATETBHOCTEY. Kak MEHSFOTCS 9TH XapaKTePUCTHKH, a TAKKE PAIYC aTOMa U METAUTHIECKUE CBOM-
CTBa y aTOMOB 311eMeHTOB a) VII-A rpynmsl cBepXy BHU3, 0) |l mepuona cieBa Hampaso, B) l1-A rpynmst
CBEpXYy BHM3?

Bonpocs! k 3anmre gadopaTopHoii padoTsl ''PacTBOpbI 3J1e KTPOJUTOB"

1. Kak x1accuuuupyroT 3JIEKTPOIUTHI IO CTeneHu auccoruanuu? K kKakum 3J1eKTpouTaM OTHO-
cares cnenyronme Bemectea: KOH, NaCl, CH3COOH, HNO3, HNO,, K,CO3, H,O, NH,OH, HCIO?

2. Yto npezcraBisieT cOO0M BbIpaKeHUE Ul KOHCTAHThI TUccolnanuu? 3anuiumTe BhIpakeHne
JUTSI KOHCTAHTHI JIUCCOITUAIIUY a) YKCYCHON KHUCIOTHI, 0) TUIPOKCUIA aMMOHHSI, B) YTOJIbBHON KHCIIOTHI (110
CTYIICHSIM).

3. 3anuumTe MaTeMaTHYECKOe BbIpakeHUe 3akoHa pazbasieHus OcTBanpaa. Paccunraiite cre-
MeHb IMCCoLHau a30TucToM kucnoTsl B ee 0,02 M pactBope.

4. Beruncnute nonnyto cuity 0,05 M pactBopa rugpokcuaa Hatpusi. Hailqiute aktTiBHOCTh HOHOB
HaTpHs U TUJPOKCHI-MOHOB B 3TOM pacTBOpE.

5. BeruucnuTe HOHHYIO CHITy pacTBopa, B 1 11 kotoporo coaepxkutcs 0,3 moins KNO3z u 0,1 moib
AICl.

6. Uro npescrasiseT coboii HOHHOE Mpou3sBeenue Bojbl? PaccunTaiite akrusrocty H' 1 OH™
HMOHOB B pacTBope, 4 kotoporo pH = 8.

7. Paccunraiite pH u pOH pacTBopa, B KOTOpoM KoHILleHTpauus noHos H' pasna 10~ moub/1, ec-
JI1 MOHHAs cuja 3Toro pactsopa 0,1.

8. Paccumraiite pH a) 0,05 M pactBopa consiHOM KucioThl, 0) 0,05 M pacTBopa ruipoKkcHIa am-
monus, B) 0,01 M pactBopa ruapokeua kanus, r) 0,02 M pactBopa azotucroii kuciotsl, 1) 0,03 M pac-
tBOpa cyiabPara Meau (I1) (mo | crynenn), €) 0,01 M pactBopa kapboHata kanus (o | crynenn).

9. Beinmazier Jiu 0caZiok Npu cMelnMBaHuu paBHbIX 00beMoB 0,01 M pacTBopa HUTpata cepedpa U
0,005 M pactBopa ioauaa kanus?

10. JlaiiTe onpeneneHus MOHATHSIM: OCMOC, OCMOTHYECKOE JIaBJICHUE, THIPOJIN3 COJieH (ero BH-
bl ), SJIEKTPOJUTHYECKasl JUccOoMaIus (OCHOBHBIE OJIOKEHU ), SKCTPAKI U, PACTBOPUMOCTD, IPOU3B €-
nenue pactBopuMocTr. Chopmynupyiite 3akoH Paynst u cieacTBus U3 Hero.

Kputepuu onieHnBaHust ypoBHs COPMUPOBAHHOCTH KOMITETEHIIUH:

OIIK-2 «crmocoOHOCTh IEMOHCTPUPOBATh 0a30BbIC 3HAHUS B O0JIACTH €CTECTBEHHOHAYIHBIX JIH C-

LUILJIMH, TOTOBHOCTb BBISBIISATh €CTECTBEHHOHAYUYHYIO CYLIHOCTh ITPOOJIEM, BO3HUKAIOIMX B XO0J1€

HpO(i)ﬁCCHOHaHBHOﬁ ACATCIIBHOCTU; IPUMCHATH U UX PA3PCHICHH A OCHOBHBIC 3aKOHBI €CTECCTBO-

3HAHMSD HA IPAKTUYECKUX 3aHATUSX BBIABIIETCS B IIPOLECCE PEIICHMS IPAKTUYECKUX 3a1a4.

OneHuBaercst akTUBHOCTb pabOThI CTYJICHTa HA MPAKTUYECKUX 3aHATHSX, IIIyOMHA OTBETOB CTY-
JCHTA «y AOCKH» IIPU YCTHBIX OIIPOCax B IMPOLECCCC BLINMOJIHCHUSA BaIIaHI/Iﬁ K KQOKIOMY IMPAKTUYCCKOMY
3aHATUIO.

3ajaHns K NPAKTHYEeCKOMY 3aHATHIO 0 TeMe "'XuMu4yeckasi TepMOAHHAMHUKA'"

1. TTo xaxo#l TepMOTUHAMHYECKON (yHKIIMU OMPEEISeTCsS BOSMOKHOCTh CAMOIIPOU3BOJIEHOTO

12



CMOJTEHCKWA
( @unuan
)
Pabouas npoepamma oucyunaunvt 51.5.6 « Xumusay Ny 4

M3

MPOTEKaHUS XUMHUECKUX PeakHil B M300apHO-U30TepMUUECKUX ycIoBUAX? Onpenaenure, BOSMOXKHO JIN
caMonpou3BoibHOE NpoTekanue peakuuu a) HyOpg = 2Ha ) + Oz, 6) CaCO3(r) = CaO(r) + CO(r) B H.Y.
2. Paccuunraiite Temrieparypy paBHOBecHus cucteMbl A + B = 2AB, ecnu u3MeHeHHne YSHTPOITUHY B
xoge 3Toi peakunu paBHo 10 JIx/K, a uamenenue sutansnuu paBHo 25 kJlx. [Ipu kakux temmeparypax
OTHOCHUTEJIBHO TEMIIEpPATyphl PABHOBECHUS BOSMOKHO CaMOIIPOU3BOJIBHOE TEUEHHE 3TON peakuu?
3. IlpoTekaeT 11 B HOPMAJbHBIX YCIOBUAX peakius 2A ) = By + Cry — Q?

4. PaccuuTaiiTe 1 yKa)kKuTe HanpaplieHHe npoTekaHus npouecca A = B npu 200°C, eciu AH
= =20 xJlx, AS°xp. =—100 Ix/K (2 cnocoda pereHus).

8. PaccunTaiiTe mpu KakuX TeMIlepaTrypax OTHOCUTENIBHO T BO3MOXKHO CaMOIIPOU3BOIBHOE IIPO-
tekanue 31oi peakuuu CO ) + Chry = COCh(? IIponecc siBisiercs 3x30TepMuueckuM. Kak MeHsiercs
SHTPOIUSA B XOJI€ MPSIMOUN peakuuu?

PacueTHbie 3ananus no reme ' Jaexkrpoans "

1. Kakoe BemecTBO M B KAKOM KOJIMUECTBE BBIACITUTCS HA YTOJIBHOM aHOJIE MTPH IIEKTPOITH3E
BosiHOTO pacTBopa NapSO4 (pH = 7), ecnmu Ha KaToze TTPU ATOM BBIJCIHIIOCH 3 T BelecTBa?

2. PaccumTaiiTe BBIX0O/ IO TOKY METajlla MpH djeKkTponuse BoaHoro pactBopa NiSO4 (pH = 3), ecnu
nocie mpoxoxkaenust 96500 Kit macca sxene3Horo karoja uaMeHuiach Ha 14,68 r. AHOJ yroJbHBIH.

3. PaccunTaiite Bpems, HEOOXOAMMOE JUIsl OTYYEHM S Ha JKEJIE3HOM M3/1€IMH IIUHKOBOTO MOKPBITHS
Maccoi 65 T mpu MPOXOKIACHUH TOKa CHIION 4 A depe3 pacTBOp Cyibdara IIUHKA, €CIIU BBIXOJ 110 TOKY
nuHKa paBeH 50% (pH = 3).

4. PaccunTaiiTe BBIXO 10 TOKY XJIOpa IPHU 3JIEKTPOJIN3€ BOAHOIO pacTBOPA XJIOpUIa HATPUs, €ClIn
Ha YroJIbHBIX 3JIEKTPOAAX OAHOBPEMEHHO ITOIYYMJIM: Ha KaTo/le — 2 T BellecTBa, Ha aHoje — 1,42 r xjopa
(pH =7).

5. Ipu snexrponuse Boanoro pactBopa Ni(NO3), (pH = 6) Ha KaAMHUEBOM KaTOJIe BBIICIHIOCH
29,35 r meTana, BBIXOJ 110 TOKy KoToporo 25%. Kak nmpu ’ToM n3MeHMJIach Macca KaJMHUEBOro aHoja?

6. PaccunTaiiTe BBIXOJI IO TOKY I'a3000pa3HOTO BEINECTBA, BHIICISIOMICTOCS Ha CEpeOPSHOM aHOJIe
IpH 3JIeKTposn3e BoaHoro pactBopa AgNO3 (pH = 8), eciu npu npoxoxkaeHuu 26,8 A4 BbIIEIHIOCH
1120 mn 3ToTO BelIECTBA.

IIpumep nporpammupoBanHoro 3ananus: Bapumant 1 tema « AMY. Kiaccsl BemecTs»

1. Ins mosmHOCTRIO MpoTekaromel peakmuu mo cxeme K + Hy = KH oTHOIEHne KoamdecTB BTOpO-
r0 peareHTa U MpOoJIyKTa COCTABIISET:
| 11 | 1:2 | 2:1 | 31 |
2. Yncno Mosielt aTOMOB Kuciiopoja B 5.6 11 030Ha (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM u3 CleIylonmx BEIMIECTB MaccoBas JOJIS yriepoaa HanOobias?
| C,HsClI | C,HsOH | C,HsNO, |  CoHsSOzH |
4. TTo 3amanubiM BemectBaM — ruapokcuay Ca(OH); u kucnornomy okcuay ChO7 — BeIBOgUTCS
dopmyna cpenHeit conu:
| CaC |03 | CaCIO4 | Ca(C|03)2 | Ca(CIO4)2 |
5. B cxeme npeBparennit BemectBaMu X1, Xz, X3 sSBisitorest Na+ HyO — X;+ Hp SO4— Xo +
BaC |2 — X3
Na,O, Nay; SOy, Na,O,, NaOH, Na,O, Na; SOy4, NaOH, Na, SOy,
NaOH Ba SO, Ba SO, Ba SO,

Bapuant 1 Tema «KBUBaJIeHT»

13



il |

(@A
Pabouas npoepamma oucyunaunvt 51.5.6 « Xumusay Y _}
Maun_
1. KakoMy #3 epeynCIeHHBIX 3HAUEHU COOTBETCTBYET 3HAUCHHUE MOJISIPHON MacChl SKBUBAJICH-
toB azora B coequaeHnn Ca(NO3),?
| 14 | 7 | 3.5 | 2.8 |
2. OnpenenuTe BETMYMHY MOJISIpHOU Macchl dkBUBaieHTBO conu ZN(NO3), B peakiiiu
Zn(NO3); + 2NaOH— Zn(OH),+2Na NO3 (M(Zn(NO3)2)=189 r/mous)
| 63 | 189 | 47.25 | 94.5 |
3. Onpenenute 00BEeM (J1, H.Y.) CEPOBOIOPO]IA, HEOOXOAMMBIH JIJISl TOJTHOTO OCAKICHHS COOTBET-
CTByIOIICTO Cynbhuaa, comepxaiiero v,(CO2) = 0.76 mob:
| 17.02 | 8.51 | 4.26 | 21.28
4. TIpu oxucnenuu 2.0 T OKCHJIa IBYXBAJIECHTHOTO MeTaylia oOpa3oBaioch 2.8 1 okcuaa. Omnpene-
JUTE 3HAYCHHE MOJISIPHOM MacChl KBUBAJIEHTOB METaJlIa.

| 40 | 60 | 20 | 10 |
5. KakoMy u3 nepeuncieHHbIX 3HaueHU cooTBeTcTBYeT M,(CO2) B peakuuu
COz+2Mg — C+2MgO ? (M(CO,)=44 t/mons)

| 44 | 22 | 11 | 12 |

CnocoOHOCTh Ha3bIBATh MIPU YCTHOM OTBETE OCHOBHBIC 3aKOHBI, MPUBOAUTH MPOCTEUIIINE MaTeMa-
TUYECKHE 3aKOHOMEPHOCTH H3y4aeMbIX SIBICHHI COOTBETCTBYET MOPOrOBOMY YPOBHIO C(HOPMHUPOBAH-
HOCTH KOMIIETCHIIUY Ha JaHHOM 3Tare e¢ GOpMUPOBaHUS. B MOMOTHEHHE K TOPOTOBOMY CAMOCTOSTEIb-
HO pelaTh 3a7ady — COOTBETCTBYET MPOJBUHYTOMY YPOBHIO; B JIOTIOJIHEHWU K MPOJBHHYTOMY, KOTAa
CTYIEHT CIOCOOEH apryMEHTUPOBATh U3MEHEHUS NP BHECEHUH JOTOJHUTENBHBIX YCIOBUNH — COOTBET-
CTBYET JTAJIOHHOMY YPOBHIO.

CdopMupoBaHHOCTh YPOBHSI KOMIIETEHIIMM HE HHKE MOPOTOBOTO SBJISETCS OCHOBAHUEM JJIS J10-
mycka OO0yYaroIerocsi K MpOMeXYTOYHOM aTTeCTally MO TaHHON JUCITUTIIHHE.

DopMOIl TPOMEKYTOUHOM ATTECTALMU 1O JAHHON JUCLUILIMHE SIBJISETCA YK3aMEH, OL[EHUBAEMBbII
no npunsrod B HUY «MDOW» yersipexbamibHON cucTeme: "oTimanHo", "xopomio", "ym1oBIeTBOPUTEb-

non

HO", "HEyIOBIIETBOPUTEIBHO'".

DK3aMeH M0 TUCHUIIINHE «XUMUSD IPOBOJUTCS B YCTHOH (opMe.

Kputepuu oniennBanus (B COOTBETCTBUH ¢ MHCTPYKTHBHBIM icbMoM HUY MDOU ot 14 mast 2012
roga Ne -23):

OneHKN «OTJIMYHO» 3aCIY)KUBAET CTYICHT, OOHAPYKUBIIMK BCECTOPOHHEE, CUCTEMAaTHUYECKOe U
r1yOOKOe 3HaHME MAaTepHalIoB U3Y4E€HHOHN IMCUUIUIMHBI, YMEHHE CBOOOTHO BBINOIHATH 3aJaHus, IPEIy-
CMOTpPEHHBIE MIPOrPaMMOii, YCBOMBILMI OCHOBHYIO U 3HAKOMBIN C JTIOIIOJIHUTEIBHOM JINTEPATypOu, PEKO-
MEHJIOBaHHOUW pabouell mporpaMMoOil JUCITUTLINHBL; TPOSIBUBIIMKA TBOPYECKUE CIIOCOOHOCTH B MTOHUM a-
HUM, U3JI0)KEHUH U UCIIOJIb30BAaHUU MaTepUaIoB U3yYeHHOW TUCHUILIMHBI, OE3yPEeYHO OTBETUBILEMY HE
TOJIBKO Ha BOINPOCHI OMIIeTa, HO M Ha JIOTOJHUTEIbHBIE BOIIPOCHI B paMKax paboyeil mporpaMMbl TUCI] U-
IJIMHBI, IPABUJIBHO BHINTOJIHUBIIEMY IIPAKTUYECKHUE 3aJaHUE

OLIEHKH «XOpOILO» 3aCIyKHBAET CTYIEHT, OOHAPYXUBIIMH MMOJHOE 3HAHHE Marepuala U3ydeH-
HOU JUCLUILIMHBI, YCIICIHO BBINOJHAIONMN IPEAYCMOTPEHHBIE 3a1aHUs, YCBOUBILMI OCHOBHYIO JIUT €-
paTtypy, peKOMEHJOBaHHYIO pa0oyeil MmporpaMMoi JWMCHHIUIMHBI; MOKAa3aBIIEeMy CHUCTEMATHUYECKHU Xa-
pakTep 3HaAHUW MO JUCIUILIMHE, OTBETHBILIEMY Ha BCE BONPOCHI OWjIeTa, MPaBUIIBLHO BBIIOJIHUBLIEMY
MPAKTUYECKUE 33JaHue, HO JOMYCTUBILEMY IPU 3TOM HENPUHLIUIHAIBHbIE OLIMOKU.

OLEHKHU «yJOBJIETBOPUTEIIBHO» 3aCIy)KMBAeT CTYAEHT, OOHApyXUBLIIMH 3HAaHUE Marepuaga u3y-
YEeHHOW TUCHUIUIMHBI B 00beMe, HEOOXOAUMOM sl JajbHEHIneld ydeObl M MpelncTodAleil paboThl Mo
npogeccuu, CIpaBJSIIOLMIACSA C BBIMOJIHEHUEM 33aJaHHil, 3HAKOMbl C OCHOBHOH JIUTEpaTypol, peKoMe H-
JIOBaHHOM paboyeil mporpaMMoil TUCHUILIMHBL, JONYCTUBILMM MOIPEIIHOCTh B OTBETE HA TEOPETUUECKHE
BOIIPOCHI U/WJIM TIPU BBIMOJHEHUH MPAKTHUECKUX 3a/IaHU, HO 0013101 HeoO XOIMMBIMU 3HAHUSIMU
JUISE UX YCTpaHEHUs MOJI PyKOBOJCTBOM IpENoiaBaress, MO0 HEeMPaBUIbHO BBHIMOJHUBINEMY TPAKTHY -
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CKO€ 3aJJaHue, HO 10 YKa3aHUIO IPENOJaBaTels BBINOJHUBIIMM JPYrHe MPAKTUYECKUE 3aJaHUS U3 TOTO
e paszena JUCIUILINHBL.

OneHka «HEeylIOBJIETBOPUTEIBHO» BBICTABIISACTCSA CTYAEHTY, OOHapYKHBIIEMY Cepbe3HbIE MpPOOe-
JIbl B 3HAHUSIX OCHOBHOTO MaTepHasa U3ydeHHON JUCLMIUIMHBI, JOMYCTUBIIEMY IPUHIIUINATbHbIE O O-
KU B BBINIOJIHEHUU 3aJlaHUN, HE OTBETUBLIEMY Ha BCE BOIIPOCHI OUJIETAa U JIOMOJHUTEIbHBIE BOIIPOCHL U
HEIPABWJIBHO BBINOJIHUBIIEMY MPAKTUUECKOE 3a7aHKe (HEMPaBUIbHOE BBIIIOJIHEHUE TOJBKO IpPAKTHYe-
CKOT'O 3a/laHMs HE SBJISCTCS OJHO3HAYHOW IIPUYUHON Ui BBICTABJICHUS OLICHKU «HEYAOBJIETBOPUTEI b-
Ho»). Kak mpaBuio, oreHka «HeylI0BJIECTBOPUTEIBLHO CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT MPOJIOJI-
KHUTh 00ydeHue 1o o0pa3oBaTesIbHONW Mporpamme 0e3 JOMOIHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOIIEH
JUCHUIUTMHBL ((GOPMUPOBAHUS M PAa3BUTHS KOMIIETCHIIMH, 3aKpEIJIEHHBIX 3a JAHHOW JMCLUILIUHON).
OneHKa «HEeyIOBJIETBOPUTENIbHO» BBICTABJISETCS TAKXKE, €CIIU CTYASHT: I10CJIe Havyajla SK3aMeHa OTKa3aJl-
Csl €ro claBaTh WJIM HapyIMJ MpaBuiia cayd dK3aMeHa (CIMCHIBAJ, MOJCKa3bIBall, 0OMaHOM MbITAICA
MOJIY4UTH 00Jiee BBICOKYIO OIEHKY H T.]I.

B 3a4eTHy0 KHWKKY CTYAEHTa W BbIMUCKY K AWMJIOMY BbIHOCUTCS OLIEHKa 3K3aMeHa Mo
OUCUMNMIIMHE 3a 2 CEMECTP.

6.3 TunoBble KOHTPONbHbIE 3a4aHUA UM UHble MaTepuanbl, Heobxoaumbie OnsA
OUEHKM 3HaHUW, YMEHUW, HaBbIkKOB WU (MnNKM) onbiTa [AeATEeNbHOCTMU,
XapakTepu3yrLwmux atanbl GOpMUPOBAHUA KOMMNETEHUMN B NpoLecce OCBOEHUSs
obGpa3oBaTenbHOM NporpaMmmbi

Borpocsr 1o popMUpPOBaHHUIO U Pa3BUTHIO TCOPETHUSCKUX 3HAHUM, PETYCMOTPEHHBIX KOMIIE-
TEHIUSMH, 3aKPETUICHHBIMH 3a AUCIHUILIMHON (IPUMEPHBIE BOIIPOCHI 110 JIEKIIHOHHOMY MaTepHaITy K C-
IUTUTUHBL JUTS pYOSXKHOTO KOHTPOJISt (ATOTOBOTO TIO PSITy TeM), HAPUMED, 110 HUKETIPUBEICHHBIM TE-
Mam):

PacTBOpBI 3/1€KTPOJIUTOB U HE3JIEKTPOJIUTOB
1.0cMmoTHYecKoe JaBJICHHE pacTBOPa, coaepkamiero 45 r rmoko3sl (M= 180 r/mMoib) B 151 BOJIBI
paBHo 607950 Ila. Onipenenute Temneparypy pacTBopa.
2. Paccunranite pH 0,1M pactBopoB azotHoi kucinotsl, 0,04 M ruapokcuna ammonus u 0,05M
XJIOpH/1a aMMOHUSL.
3.CocTtaBbTe MOJIEKYJSIPHBIE M MOJIEKYJIIPHO-MOHHBIE YPAaBHEHUS PEaKuil MEXIy: a) HUTPATOM
Oapust u cynbpaToM HaTpus; 0)kapOOHATOM HATpPUsA U CEPHOM KUCIIOTOMH; B)CYyab(pUIOM Kanus U
BOJIOM.
4.Jlucconmanys BO/bl, BBIBOJ KOHCTAHTHI HOHHOT'O ITPOU3BEIEHUS BOJIbI, IOHTUS BOJOPOIHOTO U
TUAPOKCUIIBHOTO MOKA3aTeIeH.
5. Cmemanu paBHble 00bembl 0,02 M pactBopa xinopuja kanbuus u 0,02 M pactBopa cynbdara
kanus. Beimager nmu ocanok cynbgara kanbius? (IPcasos) = 6-10'5)

OKHMCIUTEJHLHO-BOCCTAHOBUTEJILHbIE PeaKIIUH
1. Onpenenute creneHb okucieHus cepbl B coequHeHnu HaSO3 (NH4 ),S, Lip; SO3.
2. Kakoii mporiecc 1 mouemMy BhIPa)KaeTCsi CXEMOM : Fe™ > Fe*3?
3. K kakomy tuny OBP otHocutcs peakitus: (NH4)2Cr,O7;—N; +Cr,O3 +H,0. Tloabepute
KO(DUIIMECHTHI B YPaBHECHHU PEAKIUH, YKAKUTE OKHCIUTE]Ib U BOCCTAHOBUTEIIb
4. Kakue cBoiicra Moryr mposisiste ClI'7 u CI*® ? Otser obocyiire.
5. Tlonbepute KOAMOUIUECHTHI B YPABHECHUH PEAKIIUU METOIOM AJICKTPOHHOTO OajiaHCa, YKaXKHTE
OKHCJIMTENb U BOCCTAHOBUTED:

MnSO; + KIO3; + KOH— MnO; + 1, +K,50,4 + H,O
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lagbBaHuYecKUi JJIEeMEHT
1. CocraBbTe cxeMy pabOThl CepeOpsIHO-BOJOPOJHOTO TaIbBAHMYECKOTO 3JeMeHTa (YCIOBHS
CTaHJapTHHIC).
2. Hanmunmrte ypaBHEHHE pEaKIUH, MPOTEKAIOIeH Ha aHOJe B pabOTaroIeM TalbBaHUYECKOM
3JIeMeHTe, TOKooOpasyrom@as peaxwust koroporo Zn + N* = Zn?* + Ni.
3. Paccuuraiite crannaptayro D J1C cepeOpssHO-HUKEIIEBOTO raJIbBAHUYECKOTO AJIEMEHTA.
4. Kak uzmenutcs DJIC cepeOpsiHO-CBUHIIOBOTO TaJIbBAHWYECKOTO 3JIEMEHTA 110 CPAaBHEHHIO CO
CTaHJApPTHBIM 3HAUYEHUEM, €CJIM aKTMBHOCTh NMOTEHIIMAIONPENSISIOIMX HOHOB B PE3ylbTaTe pa-
00ThI U3MeHmIach B 10 pas?
5. Paccumnraiite D J1C raipBaHHMYECKOTO 3JIEMEHTA, €CIU u3MeHeHue sHepruu ['mdoca TokooOpa-
3yIOIICH peakmuu paBHO -227,7 xJk/Monb, N = 2.

Bonpochl 10 3akpenjieHrui0 TEOpEeTUUECKUX 3HAHUM, YMEHUH M MPAKTUYECKUX HABBIKOB, MPEI Y-
CMOTPEHHBIX KOMIIETEHITHEH (BOMPOCHI K 3K3aMEHY)

[lepBbIif 1 BTOPOIl BOMPOCH B 3K3aMEHAIIMOHHOM OWIIETE CTYyIEHTa — BOMPOCHI MO JEKIIMOHHOM
MaTepuaiy (Bomp.1-25). Tpetuii Bonpoc — 3agaya Ha TeMy, OJM3KYyIO K pa30upaeMbIM Ha MPAKTHUYECKUX
sausaTHsx. (Bomp.1-30).

Bomnpocsl k 3k3amMeHy 0 Kypcy «XuMHUsD):
1. IlonsaTne o xumMuueckoM 3KBUBasieHTe OTpenieneHre SJKBUBAJICHTOB BEIIECTB B MOHOOOMeHHbIX 1 OB
peaknusx (Ha npumepax). Pacuer MOIsIpHONM Macchl SKBUBAJIEHTOB MPOCTBIX M CIOKHBIX BEIIECTB, K-
BHUBAJICHTHBIX 00BEMOB Ta30B (Ha MpUMepax). 3aKOH HKBHUBAJICHTOB.
2. PazsuTHe npencTaBieHUN O crpoeHMH aToMa. COBpEMEHHBIC IMPEJCTABJIICHHS O CTPOSHHUH aToMa
(KBaHTOBO-MEXaHHUUYECKasl MOJIENb): MOHATHE opOuTanu. [IpuHIMI HEOMpeaeNIeHHOCTH, ABONCTBEHHAS
IpUpOJa JIEKTPOHA.
3. KBanToBple uMcna Kak pesynbrar perieHus ypaBHeHus llpeaunrepa (miaBHoe, opOUTalmbHOE, Mar-
HUTHOE,) CIUHOBOE, UX (PM3UYEeCKUil CMBICT (Ha MpUMepax)
4. DnekrpoHHbBIE GOPMYITBI aTOMOB. [IpUHITUTIEI ¥ TTOPSIOK 3aIOJTHEHUSI ATOMHBIX OpOUTANIEH MHOTODJICK-
TPOHHBIX aTOMOB (IPUHLUI MUHUMYMa sHepruu, npuniun [laymu, npasuno ['ynna, npasuio Kieukos-
ckoro) (na npumepax) [loHsTe 0 POPMUPYIOIIEM IITEKTPOHE.
5. [lepuoanueckas cucrema snemenToB J1. I.MeneneeBa. OCHOBHbBIE CBOMCTBA aTOMOB (paauyc, SHEPIuUs
MOHM3ALUM, CPOJCTBO K DJIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTb, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA) M 3aKOHOMEPHOCTH UX U3MEHEHUs B Ipynmax u nepuojax. Ilepuoanueckuit 3akoH.
6. [TonsTHE O BaJICHTHBIX 3JCKTPOHAX M BalieHTHOCTH. OTpe/ienieHue BaIeHTHOCTH aTOMOB S-, p-, d-, -
AJIEMEHTOB B BO30Y)KICHHOM U HEBO30YKICHHOM COCTOSIHMU (Ha mpumepax) BaneHTHOCTH 251eMeHTOB |l
nepuoJa.
7. Xumn4eckas cBsi3b. OOpa3oBaHUEe XUMHYECKON CBSI3M MO METO/Y BAJICHTHBIX CBS3€H (HAa MpUMEpPE MO-
aexyn tuma Ch, Li, H,S, nonos NH,* H30+): CBOWCTBAa KOBAJCHTHOM CBSI3H: :HAIPABJICHHOCTh, HACHI-
IEHHOCTD, MOJIIPHOCTD.
8. OCHOBHBIE XapaKTePUCTUKNA XUMHYECKOH CBS3U (JITTIHA, SHEPTH S, BATICHTHBIA yroi). CBoiicTBa MOHHOU
CBSI3U, CBOWCTBAa KOBAJICHTHOW CBs3W Buabl xumuueckoit cBszu Ha mpumepe mojekyn: NaCl, O, NHs,
KHCOs.
9. KoBasileHTHAass XMMUYECKas CBSI3b, MEXaHU3MBI €€ 00pa30BaHUs M CBOMCTBA (HACHIMAEMOCTh, HaIPaB-
JIEHHOCTb, KPaTHOCTb, MOJSPHOCTb). BUIbI KOBaJeHTHOM CBs3M (HOJISIpHAS, HENOJISIPHAS, IOHOPHO-
aKuenTopHas) (Ha mpumMepax).
10. Monnas cBs3b, €€ 0COOEHHOCTH, MeXaHU3M 0Opa3zoBaHus. CBONCTBA BEIECTB C HOHHOM CBS3bI0. Me-
TaJNTMYeCcKast CBSI3b U 00IME CBOICTBA METAILIOB.
11. MexxmonekynsapHoe B3aumozeiicteue. Cuibl Ban-nep-Baan (opueHTanimonHoe, MHAYKIIMOHHOE, JIHC-
MepCUOHHOE B3auMo/ieiicTBre). BomopoaHas cBs3b, BIMSHHUE €€ Ha CBOMCTBA BEIIECTB.
12. KommiekcHbIe COEMUHEHHUS: cTpoeHue, Kiaccuukamusa. CTyneH4yaras AUCCOIUALNS KOMIIJIEKCHBIX
coeMHeHni. MareMaTu4ecKoe BhIPAKEHNE KOHCTAaHThl HECTOMKOCTH KOMIIJIEKCHOTO HOHA. Buibl cBsI3H B
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KOMIIJIEKCHBIX COeTMHEHUsIX. MexaHu3M o0pa3oBaHMs CBs3ell BO BHYTpEHHEH cdepe (Ha mpumepax) mo
METO/ly BaJICHTHBIX CBsI3€H.

13. T'uOpuau3anusi aTOMHBIX OpOMTANICH MpH 00pa30BAaHUW XMUMHYECKOW CBS3H. THIIBI THOPHAM3AIIHH.
[IpocTpaHcTBEHHAas CTPYKTYpa M MOJSIPHOCTH MoJieKy: (ma npumepax BeF,, BCly,CHs, NH3, 1 kommutekc-
ubix noHoB [CU(NH3)s]**.[Zn(NH3)4]*").

14.TTonstue o dazax. da3zoBbie paBHOBecHs. [IpaBuito ¢a3. Onucanue ¢pazoBoit JuarpaMMbl COCTOSHUS B O-
JTBI.

15.TIpenmet TepMoanHaMuKu. TepMonnHaMUYecKUe cucTeMbl, UX k1accuukanus. [Ipoueccel. [lonstue o
GYHKIMAX COCTOSHUSA cucTeMbl Terora u pabota. BHyrpeHHsst sHeprus u sHTanbnus. IlepBbiil 3aK0H Tep-
MOJIMHAMUKH.

16. TentnoBo#t d(xpext peakiuii. Tepmoxumuueckre ypaBHeHns. 3akoH ['ecca B TEPMOXMMUUYECKUX pacdeTax
(Ha mpuMepax).

17. Dutponus kak ¢ynkuus cocrossaus cucremsl |l u 11l 3akonsr Tepmoannamuku. CriocoObl orpeerne-
HUS U3MEHEHUS SHTPOIIUHU B XOJI€ XMMUUECKUX peakiuii. MismeHnenue sHTponuu npu $azoBbIX epexoaax.
18.Onpenenenrie  HampaBiIeHMsT M Tpefela  CaMONPOM3BOJIBHOTO  IMPOTEKaHMsl  peakuuil.
OHTaNBNUIHBIA U SHTPONUUHBIM (hakTopsl. CBoOomHas sHeprust ['m60ca. Temmeparypa paBHOBeCHS.
Css3b sHepruu [ 160ca ¢ KOHCTAaHTOW PaBHOBECHSI.

19. TloHsTHE O CKOPOCTU U MEXaHM3MaX XMMHUUYECKOM peakiuu. 3aKoH AEHCTBHUS Macc AJIsl TOMO- U TeTepo-
TEHHBIX PEaKU Uil (Ha mpuMepax). 3aBUCMMOCTb CKOPOCTH PEAKLUH OT KOHIIEHTPALMI BEUIECTB, 1aBJICHUS
1 o0beMa CUCTEMBI, IIJIOIAAN TOBEPXHOCTH paszena (a3

20. 3aBUCHUMOCTb CKOPOCTH XMMHMUECKOH peakiuu ot Temnepatypsl. [Ipasuio Baut-T'odda. DHeprus ak-
TUBAIlMU. YpaBHEHUE AppeHuyca. JHEpreTUYecKUe AuarpaMMbl XOAa 3K30- U 3HJAOTEPMUUYECKON peak-
LAH.

21.Karanu3: BUabl, MexaHU3Mbl. OCOOEHHOCTH KaTaJUTHYECKUX MPOLIECCOB. DHEPreTuye CKue Auarpam-
MBI KaTAINTHYECKON U HEKATAIUTUYECKON PEaKIUH.

22. XuMuueckoe paBHOBecHe, ero npu3Haku. KoHcranTa paBHOBECHS JUI TOMO- U T€TePOTeHHbIX peaKiuii
(Ha mpuMepax). 3aBUCUMOCTb KOHCTAaHThl PaBHOBECHUS OT TEMIIEPATYPBI.

23. BiusiHMe M3MEHEHHS KOHIIEHTPAIlUH BEIIECTB, TEMIIEPATYpPHI, JaBJICHUS U 00beMa CHCTEMBbI, KaTalli-
3aTOPOB Ha XMMHMUYECKOE PaBHOBECHE U KOHCTaHTY paBHOBecus. [Ipunuun Jle-1latense (Ha mpumepax).
24. Tlonsitue o pactBopax Kiaccugukarust pactBopoB XKuakue pacTBOpbl.  MeXMOIEKYISpHOE B3aUM O-
neiicteue npu pactBopennn noHHoro (NaCl) u cmadonomspraoro (CH3COOH) BemectBa. ConbBararus u
rujpaTanys MOHOB. TepMoauHaMUYecKre MPUYUHBL 00pa30BaHUs pacTBOPOB. TemioBbie 3GpeKThl MU
pacTBOPEHUH.

25. Crioco0Bbl BBIpQ)KEHUSI KOHIIGHTPAIMU PACTBOPOB (MaccoBasi JI0JsI, MOJIAPHAsS JOJS, TUTP, MOJIpHAs
KOHILIEHTpAalMsl, HOpMaJIbHAs! KOHIICHTPAII).

26. JlucniepcHbie cuctembl. JlucnepcHocts. Kitaccuurarus [ucnepeHbIX CUCTEM 10 arperaTHOMY COCTO sI-
HUIO TUCIIEPCHOM (ha3bl U IUCHIEPCUOHHOM cpelbl (¢ mpumepamu). ITonydeHne u cBolicTBa AUCIIEPCHBIX CH-
creM. PacTtBopbl, ux Kiaccugukanus. HacbleHHbIe, HeHaChICHHbIE, IEPECHIIIEHHBIE PACTBOPHI.

27. UneanpHbiii pactBop. KommuratuBHbie cBoiicTBa pacTBOpoB. [loHMKEHNE JaBIIEHUS 11apa pacTBOP U-
TeNs HaJl PaCTBOPOM, IIOBBIIIEHUE TEMIIEPATyphl KUIIEHUS U IMOHMKEHUE TEMIIEPATYPhI 3aMEP3aHUS pac-
TBOpa (3akoH Payist), o0cMOTHYECKOE aBJICHUE.

28. CBoiicTBa MCTHHHBIX pacTBOPOB. CIIOCOOBI BBIPAKCHUS KOHIICHTPAIMH: MAacCOBas JIOJISI, MOJIpHAs,
MOJISIpHAsl DKBUBAJICHTA, TUTP, MOJISUIbHASA, MOJIbHAS JOJIS, B3AUMOCBSI3b MEKYy KOHLICHTPALASIMA

29. PacTBOpPBI 2NIEKTPOIUTOB. MEXaHU3MBI SJICKTPOIUTUYECKON JUCCOIIUAIINY BEUIECTB C MOHHOW U KOBa-
JICHTHOU MOJIAPHOH CBs13bt0. CTyrmeHvaTas IuCcCoruaIusl.

30. PacTBOpHI crnabbix anekrpoauToB. CreneHb auccounanuu. Konctanta aucconunanuu. 3akoH pa3daB-
nenus OcTBanbaa.

31. PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB, THITBI B3aUMOJICHCTBUI B 3TUX pacTBOpax Ha IPUMEPE PacTBOpeE-
Hust NaCl. AxruBHocTh HOHOB. MoHHas cuna pactBopa. [IpaBuiio HOHHO# CHITBI. YCIIOBHSI TPOTEKAHUS
peakiuii oOMeHa B pacTBOPAX AJIEKTPOIUTOB.
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32. KucI0THO-OCHOBHBIE CBOWCTBA BEILECTB C TOUKU 3PEHUS TEOPUU HIIEKTPOTUTHUECKON M CCOLUALINH.
HNonnoe npousseneHne BoAbl. BomopoIHbIN U TMAPOKCUIIBHBIN ITOKa3aTenu. HaukaTopsl.

33. PacTBOpBI MajopacTBOPUMBIX 3J7EKTPOIUTOB. [IoHATHE O HACHIIIEHHBIX, HEHACBHIIEHHBIX U MEPecbl-
IIEHHBIX pacTBopax. PactBopumocts. [Ipon3Benenune pacTBOpUMOCTU. YcCIOBHE 00Opa30BaHUs OCA/IKOB
MaJIOpacTBOPUMBIX 3JEKTPOJIUTOB.

34. 'maposnn3s coneil. Bubl rtuaposm3a: o KaTHOHY, 110 aHUOHY, 110 KATHOHY M aHHOHY OJTHOBPEMEHHO (Ha
npuMepax). KonnuecTBeHHas XapakTepuCTHKa T'MIpOJM3a: KOHCTAHTA U CTENEeHb ruaponnsa. dakropsl,
Biusonye Ha ruaposn3. CrocoObl cMelleHHsI paBHOBECHs Mpolecca ruaposnsa. pH B pacTBopax rua-
POJIU3YIOLMXCSL COJIEH.

35. OxucIuTeNbHO-BOCCTAHOBUTENIBHBIE TIpo1iecchl [TonsTHE 00 OKMcInTENe, BOCCTAHOBUTENE, OKUCIICHUH,
BOCCTaHOBJIEHUU. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB, UX 0OOCHOBAHUE C TOUYKH 3pe-
HU CTpoeHUs aToMma (Ha npumepax). Tunsl OBP (¢ mpumepamu). Meton 35eKTpoHH oro 6anaHca (Ha npu-
Mepe).

36. O0me 3aKOHOMEPHOCTH DJIEKTPOXUMHUYECKUX MPOIECCOB. BOZHNKHOBEHME JIEKTPOAHOTO MTOTESHIIH a-
na. [lkana cTaHAapTHBIX AIEKTPOJHBIX TOTEHINATIOB. THUIIBI 2JIEKTPOIOB.

37. T'a30BBI€ AIEKTPOIBI (BOJTOPOIHBIN, KHCIOPOIHBIHN ), UX CTPOCHHUE. Y PaBHEHHUSI TPOIIECCOB, TP OTEKAIO-
X Ha BOAOPOJHOM U KHCJIOPOJHOM JIEKTpOoJax Npu pasHelx 3HaueHusax pH. M3menenne pH cpenel npu
paboTe ra3oBbIX 3JEKTPOAOB. YpaBHeHUEe HepHeTa 1 Ta30BbIX 3JIEKTPOJIOB.

38. I'anbBannueckue aneMeHThl: yenoBus padotel. JIC u Hanpspkenue. Crioco0s! pacuera DC. Ycrpoii-
CTBO TaJIbBaHUYECKOTO 3eMeHTa Jlanusisa-Akobu, cxema ero paboThl, NEKTPOIHBIE MPOLECCHI, TOKOOO-
pasyromasi peakuus.

39. KoHIleHTpallnOHHBIE TabBAHUYECKUE DJIEMEHTHI: YCIOBUS Pa0OTHI, CXeMa, YPaBHEHUS AJIEKTPOIHBIX
nporeccoB. DJIC (Ha KOHKPETHOM MPHUMEPE).

40. 3aBUCUMOCTh DJIEKTPOJHBIX IMOTEHIIMATOB METAUNIMYECKUX U Ta30BBIX 3JEKTPOAOB OT (PAKTOPOB cpe-
nbl. YpaBHeHue HepHera. M3MeHeHne akTHBHOCTE MOHOB B aHOJIHOM M KaTOJAHOM 30Hax mpu padore I'D
(Ha mpumepe).

41. TIpuHuun paboTHl TOMJIMBHBIX 3JIEMEHTOB Ha IPUMEPE BOAOPOAHO-KUCIOPOAHOTO T3.

42. Tlonsipuzanus anekTponoB. Ee Buabl u Mexanu3mel. [lossipuzaiinonHbie KpUBBIE PU PadOTe TabBaHM-
YECKUX JJIEMEHTOB, KOPPO3HH, DJIEKTPOJIN3E. 3HAUCHUE MOJISIPU3ALUH B DJIEKTPOXMMHUYECKUX CUCTEMAX
43. DnexTponu3 colieil (Ha mpuMepe IJICKTPOIN3a pacTBOPA COIHM C PAaCTBOPUMBIM aHO0M). Cxema IJIeK-
Tpoau3a. [locrienoBareabHOCTh 3JIEKTPOAHBIX TPOLIECCOB.

44, KonnuecTBEHHbIE 3aKOHOMEPHOCTH 3JIeKTpoin3a(3akonbl dapajes, BbIxo mo Toky). [lomspuzanus
IPH AJIEKTPOIU3e (Ha MPUMEPE AIIEKTPOIIN3a BOJHOTO PacTBOpa cynb(daTa Kajlus Ha HUKEJIEBBIX SJIEKTP O-
Jax).

45. TIpuMeHeHue 3JeKTPoIN3a: MOJy4eHHUE YHCTBHIX BELIECTB pagUHUPOBAHUEM METAIIOB, HJIEKTPOMeE-
TAJUTYpIUsi, TaIbBAHOIUIACTHKA, TAIBBAHOCTETUS, JJEKTPONOIUPOBaHUE, pa3MepHas oOpaboTka merali-
JIOB, aHOJHOE OKCHIMPOBaHUE.

46. Koppo3usi MeTaioB, €€ BU/Ibl. YCIOBUS MPOTEKAHUS JIEKTPOXUMHYECKOH Koppo3un. CXeMbl MUKpPO-
raJbBaHUYECKUX KOPPO3UOHHBIX 3JIEMEHTOB, YPAaBHEHHU S aHOJHBIX U KaTOAHBIX NPOIECCOB(HA IPUMEDE).
BonoponHas u KuCIOpoAHas AENOAPU3aLUs, YCIOBUS €€ YCUIICHHUS.

47. Metayuinyeckue U HEMETAJUIMYECKUEe MOKPBITUS KaK METOJ] 3allThl OT KOppo3uH. CXeMbl KOppO3H-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIMX P HAPYIICHUU METAJUIMYECKUX MTOKPBITUH (Ha TpUMepax).

48. CynHOCTh 3JEKTPOXMMHYECKMX METOAOB 3aIlMTHI OT KOPPO3UM (aHOIHAs, KaTOJIHAs, MPOTEKTOpHas
3anMTa). YpaBHEHHUs IPOLIECCOB, MIPOTEKAIONMX HA AHOJHBIX U KATOJHBIX y4acTKaX MPU 3JIEKTPOXUMUYE-
ckoii 3anmrte. [TaccuBHOCTH MeTauioB. JlernpoBanue.

49. MeTo/ibl 3allUThl OT KOPPO3HUH, CBSI3aHHBIE ¢ 00PabOTKOM KOPPO3HMOHHOI cpenbl. MTHrMOUTOpHI KOpp 0-
3UH, MEXaHU3MbI UX 1€ CTBHUSL.

50. TorMBHBIC 3JEMEHTBI, WX BUBI. KUCIOpoaHO-BOIOpOIHEIN TD: CTpoeHME, ypaBHEHUS TPOIECCOB,
JIOCTOMHCTBA U HEJIOCTATKH.

51. AKKyMynATOpBI: BUJIbI, YCTPOMCTBO, IPUHLUN pabOThI, YpaBHEHUS MIPOLIECCOB NPH 3apsae U paspsi-
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K€, JIOCTOMHCTBA U HEJOCTATKH (Ha IMPUMEpE KUCIOTHBIX U LIETIOYHBIX AKKyMYJISTOPOB).

52. XuMu4eckre NCTOYHUKN TOKa. MapraHieBo-1IMHKOBBIN IEPBUIHBIN 2JIEMEHT: YCTPOHCTBO, YPAaBHEHHS
IIPOLIECCOB, JOCTONHCTBA U HEOCTATKHU.

53. XeMOTpOHBI: CUETYUKU BPEMEHH, JIEKTPOXUMHUUECKHE MU0kl [IpuHIIUN paboThl, 00JIaCTH TPUMEH €-
HHUS, TOCTOMHCTBA U HEJAOCTATKU.

54. BeicokomonekyinsipHble coequHenus. [lonumeps! 1 onuromepsl. [lonyyeHne monuMepoB: peakiuu mo-
JUMEpU3alMU U NOJUMKOHAeHcauuu (Ha npumepax). CtpoeHne noauMepoB. CTeneHb MOJIMMEPU3ALHH.
TepmornnacTH4HbIE U TEPMOPEAKTUBHbBIE TTOJIMMEPBI, UX OCOOEHHOCTH.

55. BeicoKkonIacTUUHOE, BS3KOTEKydee U CTEKI000pa3Hoe cocTosiHue noaumepoB. CBolicTBa U 00nacTH
IIPUMEHEHU S OCHOBHBIX ITOJIMMEPOB Ha IIPUMEpE NOIMITUIICHA, IIOJIMIIPOIIUIICHA, IIOJIMCTUPOJIA, IIOJIUBU-
HUJIXJIOpHUAA, QroporuiacTa, peHomiacTa, JUBUHUIOBOTO U U30MPEHOBOTO KaydyyKoB, KAIlPOHOBOTO, alle-
TaTHOT'O BOJIOKHA, (peHOosIpopManbIeruIHbIX CMOJI.

56. Xumuueckas uIeHTH(UKAIINS BeIECTB. AHATUTHYECKUI curHasl. KauecTB eHHBIN aHaIN3.

JK3aMeHAIMOHHBIE 321290

1. Tlpu B3amMoaelcTBUH 36 T TPEXBAJICHTHOIO METAJlIa C CEPHOU KUCIOTOW BBIAETUIOCH 44,8 11 BOJIO-
pona. Onpenenute MeTayul. PaccunTaiiTe MOJSIpHYIO MaccCy SKBUBaJICHTa 00pa30BaBIeHCs COMH.

2. Tutp pactBopa Na;SO4 pasen 0,01 r/mn. PaccumraiiTe MOISIpHYIO U HOPMAJIBHYIO KOHIICHTPAIUIO
ATOTO PacTBOpA.

3. B 1 nutpe Boabl pactBopuian28 r xenesHoro kyrnopoca (FeSOy4 -7H20). Paccunraiite MOISpHOCTS,
HOPMaJIbHOCTh M MacCOBYIO JIOJIIO MTOJIy4EHHOTO pacTBOpa, €CIH €ro MIOTHOCTbH 1,2 T/MIL

4. Kakoii o6bem 0,1 H pacTBOpa cepHON KHUCIOTHI MOKHO MpurotoButh u3 0,5 11 ee 40%-ro pactBopa
(mmotHOCTH 40%-TO pacTBOpa 1,3 r/cm )?

5. Hanuumre nonHyro 37eKTpoHHYIO (GopMyny aroma TexHenus. K kakoMy ceMeicTBY OH OTHOCHUTCS?
VYKaXKuTe €ro BHEIHUM AJIEKTPOHHBIA YpOBEHb, (IOPMUPYIOUMN 3IEKTPOH, 3HAYCHHUSI KBAaHTOBBIX YHCEI
JUIs1 OPMUPYIOIIETO BJIEKTPOHA, TIEPEUHCIUTE BCE €T0 BO3MOKHBIE BaJICHTHOCTH.

6. 3anummTe TOJHYIO SJCKTPOHHYIO (GOpMyITy aToma 3JieMeHTa ¢ (OPMHUPYIONMM 3JICKTPOHOM 4P
.YKakuTe Bce €ro BO3MOKHBIE BAJIGHTHOCTH M 3HAYEHHSI KBAHTOBBIX YK CEI AJIsi (JOPMUPYIOIIETO AJIEKTPO-
Ha.

7. YKaxXuTe 4HCIIO HECTIapPEHHBIX 3JIEKTPOHOB B OCHOBHOM U BO30YXI€HHOM COCTOSIHUM aTOMa XJIOpa.
8. Ilonb3ysach TabaMIEHl AIIEKTPOOTPULIATENILHOCTEH, ONpee/InTe XapakTep CBA3EH B MOJIEKYJe CepHOM
KUCJIOTHI U €€ HaTPUEBOM COJIHU.

9. Omnpenenure TUH TMOPUAM3ALNU U U300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIACAYIOIMX MOJIEKYII:
BeClp, SiHy. IlonsipHBI 11 3T MOJIEKYJIbI?

10. TlpomsBejeHne pacTBOPUMOCTH xiopua cepebpa 1,78:10™% Kakoit 0GbeM Boabl moTpebyeTcs s
pacTBOpPEHUsI OTHOTO TPaMM 3TOT'O BEIIECTBA.

11. VkaxuTe HampasIeHre npotexanus mpouecca A = B+ C mpu 200°C, ecm AHx.p. = -20 kJIx/MOIb,
JAS°x.p. = -100 JIx/mMons-K (mpuBemute 2 criocoba pereHus).

12. Onpenenute TemmepaTypy paBHOBecus cucteMbl A + B = 2AB, ecnu crannapTHble SHTPONIUU Be-
mectB A, B u AB paBHbI cootBeTcTBeHHO 5 [/Monb-K, 10 [Ix/mons-K u 50 Jx/mMons-K, a usmMenenue
SHTAIBIUU B X0Je 3Toi peakuuu paBHO 20 k/lx/moib. Ilpu kakux TeMnepaTypax OTHOCUTENBHO T, BO3-
MO>KHO CAaMOIMPOU3BOJIBHOE TE€UEHUE ITON PEaKIUU B MPSIMOM HANpPaBICHUU?

13. PaccunTaiire, kKak ©3MEHHUTCS cKopocThb peakiiun 2NOpy + Oy = 2NOy (K = 0,2, y = 2), ecu: a) yBenu-
9UTh 00BEM CHCTEMBI B 2 pa3a; 0) yBennuuTh KoHIeHTpannio NO B 2 pa3a; B) yMEHBIIUTH TEMIIEPATYPy
na 30%?

14. Omnpenenute ckopocth peakuun A + 3B = 2C, nmpoTekaromeil B ra3oBoi ¢ase, B MOMEHT BPEMEHH, KO-
r7la KOHIIEHTpaIus BemecTBa A uaMeHmiach Ha 0,1 MOb/J1, eciiu HadaJbHBIE KOHIIEHTPAIUH BEIIeCTB A
u B paBHbI cootBeTcTBeHHO 0.5 1 1 Moaw/in. K = 0,2. Kak H3MEHHUTCS CKOPOCTh PEAKIIUK TIPU YBEIIUUYCHU U
JIaBJICHUS B cMCTeMeE B 2 paza?
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15. Kyna cmectutcs papHoBecue cuctembl 2A(T) + B(r) = C(1) + 3 (1) (AH > 0) 1 Kak mput ’TOM U3MEHUTCS
KOHCTAHTa paBHOBECHS, €CJIM a) YBEIMYUTD JaBJIEHUE B CUCTEME; 0) YMEHBIIMTH 0O0BEM CHUCTEMBI; B) I1O-
BBICUM, TEMIIEPaTypy: T) YBEIHMUYUTHh KOHI[EHTPAILIMIO BelecTBa B, 1) BBecTH karamuzaTop?

16. Paccumraiite BermmunHy KOHCTaHTHI paBHOBecwsi Wit peakiiil CHy(r) + 202(r) = COq(r) + 2HO(1), ecnu
M3BECTHO, YTO MCXOJHBIC KOHIICHTPAIIMM METaHa M KUCJIOPOAa PaBHBI COOTBETCTBEHHO 6 MOJIB/T U §
MOJIB/JI, @ K MOMEHTY HACTYILIEHUsI paBHOBecHUs Tpopearuposaiio 50% kuciopona.

17. CocraBbTe (opMyny MULEIIIBI 307151 Opomua cepedpa, MOTydeHHOTo NpudaBieHneM M30bITKa Opo-
MUJa Kadus K pa30aBIeHHOMY pacTBOpy HUTpaTa cepedpa. [Ipuenute GopMyIbl KOaryJasHTOB 3TOTO 30-
TSl

18. Beruucnure pH u pOH 0,05 M pacTtBopa consiHOW KUCIOTHI M Kanus TuApokcuaa. Kakoii Ber B JaH-
HOM pacTBOpe OyayT UMETh a) METHJIOBBIN OpaHKEBHIH, 0) QeHONPTaneHuH, B) JaKMyC?

19. Beruucnute creneHp aucconuanuu B npoueHTtax B 0,05 M pacTBope XIOpPHOBAaTHUCTOM KHCIIOTHI,
ec K, =310

20. Beruncmure pH u pOH 0,01 M pactBopa ruapokcuia amMmonwus. Kakoii IBET B JTaHHOM pacTBope 0y-
IyT UMETh a) METUJIOBBIN OpaH)KeBbIH, 0) geHondranenH, B) gakmyc?

21. PaccumTaiiTe KOHCTaHTy rujponusa mo nepoi crynenu s NazPOs m Benmumny pH B 0,01M
pacTBOpe ATOM COJH.

22. Kakas conb: NazPOg4, Na;CO3, Nap;SO3z, NaNO; ruapomnu3zyercs B 00Jbleil CTeneHd U moyemy?

23. HamunmTe peakuuio B3aWMOJCHCTBUS NEpMaHTaHaTa KaJIMs C MEpeKHChi0 BOJOPOIA B KUCIIOH cpe-
ne. Boruncnute MOMSpHYIO Maccy SKBUBAJICHTAa OKUCIHTENs U BOCCTaHOBUTENS. byner nu B3aumomeii-
cTBOBaTh nepekuch Bojopoaa ¢ KMnOy B menounoit cpene?

24. Boruucnute IIPreon)2 mpu T=298 K, eciam moTeHIHal >XEIE3HOH MJIACTHUHBI, MOIPY-
’KeHHOW B HachimeHHBIH pacTBopFe(OH); pasen (-0,595 B).Bbrunciure BelIWUYHHY 3JICKTPOI-
Horo noreHuuaia kobansra B 0,01 M pactBope cynbgara xobansra (Il) u xpoma B 0,001 M pactBope
cynbara xpoma ().

25. Paccunraiite 3/IC xene3HO-IIMHKOBOTO TaJbBAaHUUYECKOTO AJIEMEHTa MPU CTaHAAPTHBIX YCIOBUSIX U
MIPU U3MEHEHUH aKTUBHOCTEH MOTEHIIUATIONPECIISIONIMX HOHOB B pe3yabTaTre padoThl dneMeHTa B 10 pas
M0 CPaBHEHWIO CO CTaHIAPTHBIM 3HadeHHEeM. COCTaBbTE CXeMy TaJbBAaHHMYECKOTO SJIEMEHTA, 3aIHIINTe
YpaBHEHHUSI AJIEKTPOTHBIX MPOILIECCOB U TOKOOOPA3yIOIIeH peaKiui.

26. CocrtaBbTe cxeMy pabOTHl JTUTHEBO-IIMHKOBOTO [, 3anmummTe ypaBHEHHS 3JIEKTPOJIHBIX MPOLIECCOB
1 TOKoOOpa3yromel peakiuu, paccuutaite ero DJIC mpu cTaHIapTHBIX YCIOBUAX (ABYMS CIIOCOOaMM).
[TpuBenuTe rpadguk MOISPU3ALUOHHBIX KPUBBIX.

27. CocraBbTe cxeMy paboTHI JKeJIe3HO-BOAOPOJIHOTO TaJIbBAHUYECKOTO 3JIEMEHTA, 3allUIINTE YPABHEHHS
AJIEKTPOAHBIX MPOIECCOB M TOKoOOpasyromel peakiuu, paccuntaiite DJ1C (ycnoBus cranmpaptabie). Kak
Oyznet usmenatscs pH cpenbl B aHOAHOM 1 KaTOJHON 30HaX MpH ero padore?

28. Kakoii mMeTaimsm MOXXHO HCIIOJIb30BaTh B KAaUECTBE aHOJHOTO IMOKPBITHS JUIS 3AIMTHI OT KOPPO3UHU
cranpHoro uznenus (pH = 11)? CoctaBpTe 000CHOBaHHYIO PACYETOM CXEMY MUKPOTJIbBAHMYECKOTO KOP-
PO3HOHHOIO 3JIEMEHTA, 3alUIINTE YPABHEHHS ITPOLIECCOB.

29. O6ocHY#TEe BO3MOKHOCTD IIPOTEKAHU I KOPPO3KH CILjIaBa cepedpa u Menu B kucioi cpene (pH = 6) Ha
Bo3ayxe. CocraBpre cxemy MID, 3anunmTe ypaBHEHUS peakiuii, MPOTEKAIOIMX HA aHOJHBIX U KAaTOJ-
HBIX y4acTKax.

30. PaccumTaiite BpeMsi, HEOOXOAMMOE JUIS TIOMYUCHUS] HA KEJIE3HOM HW3JCITHU ITUHKOBOTO TTOKPBITHS
Maccoil 65 T mpu MPOXOXKIACHUU TOKa CHJIOW 4 A depe3 pacTBOp cyibdaTa MHKA, €CIIA BBIXO IO TOKY
nuHKa paBeH 50%. 3anunmTe ypaBHEHHUS MPOLIECCOB, MPOTEKAIOIMX Ha JKEJIE3HOM Karoje (M3/eIUH) U
uHKOBOM aHoje (PH=3).

6.4 Metoauueckue MaTepuanbl, onpegensiowme npoueaypbl OLEHUBAHUSA 3HAHUM,
YMEHUW, HaBbIKOB WU (ANM) onbiTa AEATENIbHOCTU, XapakTepusyllwux 3Tanbl
dopMMpoBaHNA KOMNETEeHLUI
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[Tpouienypsl OlleHMBaHUWS 3HAHWM, YMEHWM, HAaBBIKOB, XapaKTEPU3YIOIIMX ATarbl (GOPMUPOBAHUS
KOMITETEHIINH, U3II0KEHBI B METOAMYECKUX peKkoMeHTanusax « COOpHUK WHIUBHUAYaIbHBIX 33JaHUI 1O
Kypcy «Xumus» , « Pabouast TeTpaap mo xuMuny, «COOPHUK 3a7a4 U yIPaKHEHUH 110 KypCy «XUMHUSD».

7. Nepe4yeHb OCHOBHOW U AONONIHUTENbHOWN y4eOHOM NUTepaTypbl, Heobxoaumon ans
O0CBOEHUA AUCLUNTINHbI

a) OCHOBHAs JIUTepaTypa
1. EropoBa, O.A. Xumus. Koncnekr nexiuil st cTyneHTOB | Kypca WHXKEHEpHOTo (aKylibTeTa

HanpasieHuit UMb, N]1b: yuebnoe nocodue / O.A. Eroposa, O.B. KopanpuykoBa. - M. : Poccuiickuii
VHHBEPCHTET ApyxObl Hapoaos, 2011. - 156 c¢. - ISBN 978-5-209-03615-9; [DsekrponHbIi pecypc]. -
URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

2. Koposun H. B. O6mmas xumus: yue0. s ctyneHToB By30B / H. B. Koposun. —/ U3a. 6-e, ucnp.
— M. : Bricn ., 2009 .— 556¢.

3. Jlymetiko, T.I'. Beenenue B obmiyro xumuto: yaeonuk / T.I'. Jlymeiiko; MUHHCTEPCTBO 00pa3o-
BaHUs U Hayku Poccuiickoit ®@enepannu, OenepanbHOe rocyIapcTBEHHOE aBTO HOMHOE 00pa30BaTelIbHOE
yUIpexaeHHE BBICIIEr0 MpodeccHoHanbHOT0 oOpa3zoBaHus «HOXHBIN ¢enepalbHbI YHUBEPCUTETY, XH-
Muueckuii (akyapTeT. - PoctoB-n/]l : MU3marenscTBO FHOkHOTO (henepanbHOTO YyHUBEpCcHTeTa, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnekrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.Anapue, A.M. OOmas xumwus. COOpHUK 3aJaHUil C MPUMEPAMH PEIICHUN:
yuebHoe mocodue / A.. Anapues, JI.U. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnekrpounslit pecypce]. - URL: hitpJ// biblioclub.ru/index.php?page=book&id=228947.

4. Tlpaktukym 1o obmeit xumun: yaebHnoe rnocodue/ moja pea. C.d. [lynaes. - 4-e uzn., mepepad.
u jgom. - M. : U3natensctBo MockoBckoro yHusepcutera, 2005. - 336 c. - (Knaccuueckuii yHuBepcUTeT-
ckuii yaeOHuk). - ISBN 5-211-04935-7; [Dnexrponnsiii pecype]. - URL:http://biblioclub.ru/index.php?
page=book&id= 135439.

0) Z10MOJIHMTEJIbHASA JTUTEepPaTypa

1.Bapennios, B.K. Dnekrpoxumudeckue cucTeMbl B Tiporiecchl: yaeoHoe mocooue / B.K. BapeH-
1oB, H.A. PoroxxuukoB, H.®. YBapos. - HoBocubupck : HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsiii pecypc]. - URL:ttp://biblioclub.ru /index.php?page=book&id=228776.

2. I'nedoBa H. b., Ocranenko JI.d. COopHUK 337a4 M yIpaKHEHHH 1O Kypcy «Xumus». CMmo-
nerck PUO ¢unuana F'OY BIIO «MDU (TY)» 2012 -124 c.

3.MoxoB, A.1. CoopHuK 3a1a4 110 00l xumun: yauebnoe mocodue / A.M. Moxos, JL.U. Ilypsi-
ruHa, .M. Antoumua. - KemepoBo: KemepoBckuii rocynapctBeHHblid yausepcuter, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Daekrponnbiii  pecypc]. - URLhttp//biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., 'ne6osa H. b., Kopotkoa I'. B. CnioBapb-cripaBOYHUK OCHOBHBIX TOHATHH U
TEPMHUHOB IO XMMHHU y4eOHO-MeToamueckoe mocodue. — Cmonenck PUO ¢umana 'OY BIIO «M3OU
(TY)», 2009.- 188 c.

5. COOpHMK MHAMBUIYAIbHBIX 3alaHUN 10 Kypcy "Xumus" : [MeToa. yka3. Ui CTYICHTOB OOyHd.
1o HampapjieHuio '"DnekrposHepreruka’, '"TenmosnepreTuka’, "INEKTPOTEXHUKA, SJIEKTPOMEXaHHKA W
anekrporexHosnorun"”, "OnTtorexnuka'", "IIEKTpOHUKAa U MUKpO3JieKTpoHUKA", cren. "[IuieBas nHxkeH e-
pust mansix npeanpustuii] / CO MDU; coct. JI. ®@. Ocranenko, H. b. I'neboga, I'. B. KopotkoBa .— Cmo-
saenck : CO MOU, 2010 .— 52 c.

6. COopHHK JIaOOPaTOPHBIX padOT MO XUMUHU (JIs HaINpaBJICHUsS '"TeXHOJIOTMYCCKHE MAlMHBI H
obopynoBanue" / CO MDBU; coct. H.b.I'nmebora . — Cmonenck : CO MOU, 2014 .— 68 c.
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7.CrpaBOYHUK MO XHUMHU: OCHOBHBIC TIOHSTHS, TEPMHUHBI, 3aKOHBI, CXeMbI, (JOPMYJIbI, CIIPaBO Y-
HBIA MaTepual, rpaduku: yaedHoe mocoodue / JI.H. baunos, N.JI. Tlepdunosa, JI.B. FOmamesa, P.I". Uy-
BuisieB; Cankr-IleTepOyprekuil rocyqapcTBEHHBIM HOMMTEXHUYECKHil yHuBepcuter. - M.: [lpocnexr,
2015. - 156 c. - bubmumorp. B kH. - ISBN 978-5-392-16695-4; [DnexrpoHHBI pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

8. Xumus. Meronnueckue ykazanus / - HopocuOupck: HoBocnOupckuii rocyaapcTBEHHBIN arpap-
Helii  yHuBepcuter, 2011. - 106 c.; [Duexrponnsii pecypc]. - URL:http//biblioclub.ru
/index.php?page=book &id=230483.

8. NepeyeHb pecypcoB MHG OpMaLMOHHO-TESIE KOMMYHUKALMOHHON ceT «MHTepHe™ Heobxoau-
MbIX A1 OCBO€HUA AUCLUNNUNHDI

DneKTpoHHbIC ydeOHbIe Tocobus mo obmer xumuu http:/mindow.edu.ru/catalog/resources?p
rubr=2.2.74.7.7

9. MeToanyeckue YKa3aHusa ans 06yqa|ou4wxc;| no oCBOEHUNIO ANCUUNJINHDbI

Jucuuminaa npeaycMaTpuBaeT JEKIUH OJUH pa3 B HEAEI0, Tab0opaTOpHbIE 3aHATHE KOXKIYIO He-
JISNI0 C OTJAEIbHBIMHU 3aHATHSMHU Ha 3alMTy W MPAKTUUECKUE 3aHATHA 4depe3 Henenwo. M3ydenune kypca
3aBEpIIAECTCS IK3aMEHOM.

YcenemHoe u3ydeHne Kypca TpeOyeT MOCEIeH s JIEKI U, aKTUBHOW pabOThl Ha IPAKTUYECKUX 3a-
HATUAX U JTAOOPAaTOpHBIX paboTax, BHIIOJIHEHHS BCEX YUEOHBIX 3a/laHU MpenoaaBaress, 03HaKOMJICHHS
C OCHOBHOU U JIOIIOJIHUTEIBHOMN JTUTEPATYPOH.

Bo Bpems J1e KIMH CTYACHT JOJIKEH BECTH KPATKUM KOHCIIEKT.

Pabora ¢ KOHCIIEKTOM JIeKIHI Mpe/noaaraeT NpocMOTp KOHCIIEKTa B TOT K€ JIEHb IOCIIe 3aHATHH.
[Tpu 5TOM HEOOXOAMMO MOMETUTh MaTepuajbl KOHCIIEKTa, KOTOPbIE BBI3BIBAIOT 3aTPYAHEHMS ISl TIOH -
manaus. [Ipu 3ToM oOydaronmics NODKEH CTapaThesi HAWTH OTBETHI HAa 3aTPYAHHUTEIbHBIE BOIIPOCHI, HC-
MOJIb3Ysl PEKOMEHIyeMYIO JIUTeparypy. Eciin eMy caMOCTOATENbHO HE yAaioch pa3o0paThCs B MaTepHa-
e, HeoOX0AMMO cOPMYITUPOBATH BOIIPOCHI M 0OPATUTCS 32 MOMOIIBIO K NPENoJaBaTesl0 Ha KOHCYNbTa-
MY WA OJMOKaNIe JIEKIUH.

OOyuaromieMycss HEOOXOAUMO PErylsipHO OTBOJUTH BpPeMs AJIs IIOBTOPEHHUS MPONUJICHHOIO Mate-
puana, npoBepsis CBOU 3HAHUs, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHYeckHe 3aHSATHS COCTABIISIOT BAXKHYIO YacTh IPOPECCHOHAIIbHOM MOATOTOBKU CTY/IEHTOB.
OcHoBHas 11eJIb IPOBEICHUS TPAKTUUECKUX (CEMUHAPCKUX) 3aHATUH - (OpMHpPOBaHME y CTY/IEHTOB aHAIH-
TUYECKOT0, TBOPUYECKOTO MBILUIEHUS IIyTEM PUOOPETEHU S IPAKTUUYECKUX HAaBBIKOB.

Metoauueckue ykazaHUs K MPAaKTUYECKUM (CEMHHAPCKUM) 3aHSATHUSAM MO JUCLMUIUIMHE Hapsmy ¢
paboueit mporpamMMoi u rpaduKoM ydeOHOTO MpOoIlecca OTHOCATCSA K METOJMYECKUM JTOKYMEHTaM, OIpe-
JeSIOIMM YPOBEHb OpTaHU3alliu U KayecTBa 00pa30BaTeIbHOIO Mpoliecca.

Copnepxanue npakmuueckux sanamuu puxcupyercst B PI1/] B paznene 4 HacTosei mporpaMMsl.

Baxueiiield coctapisitoied 1t000i (GopMbl MPAKTUYECKUX 3aHATUM SBISAIOTCS yHIpakKHEHUs (3a-
nanusi). OCHOBa B yIPaKHEHUH - IPUMEP, KOTOPBIH pa3dupaercs ¢ MO3ULUNA TEOpUH, Pa3BUTON B JIEKIIUH.
Kak mpaBuiio, OCHOBHOE BHUMaHHE yaensiercss (GOpMHUPOBAHUIO KOHKPETHBIX YMEHHH, HABBIKOB, YTO H
OIpENEIeT CoJIepKaHUE NEATEIbHOCTH CTY/IEHTOB - PELIeHue 3ajad, rpaduyeckue paboThl, yTOUHEHUE
KaTeropuid M MOHATUI HaYKU, SIBJISIIOLMXCS PEANIOCHUIKOM MPaBUIBHOIO MBIIUIEHUS U PEYH.

[IpakTyeckue 3aHATHS BBINOJIHSAIOT CIEAYIOIME 3a0a4u:

CTUMYJIUPYIOT PEryIspHOE M3y4eHHE PEKOMEHIyeMOW JUTEpaTyphbl, a Takke BHUMATEIbHOE OT-
HOILICHHUE K JIEKITUOHHOMY KypCY;

3aKpEIUISIIOT 3HAHUS, TOJTYdeHHBIE B IIPOIIECCE JIEKITMOHHOTO OOYIEHHSI M CAMOCTOSITEIBHOM pad o-
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pacumpsroT 00bEM MPodeCcCHOHATBFHO 3HAYUMBIX 3HAaHW M, YMEHUM, HABBIKOB;

ITO3BOJISIIOT MIPOBEPUTH NPABUIIBHOCTD PaHEE MOIYYCHHBIX 3HAaHU N

IIPUBUBAIOT HABBIKA CAMOCTOSITEIILHOTO MBIIUIEHUS], YCTHOTO BBICTYIIJICHUS;

CIOCOOCTBYIOT CBOOOJHOMY OIIEPUPOBAHUIO TEPMUHOJIOTUEH;

IIPENOCTABIISIIOT IPEMOJABATENI0 BO3MOXKHOCTh CHCTEMAaTUYECKA KOHTPOJIMPOBATh YPOBEHB CaAMO-
CTOSITETILHON PabOThI CTYICHTOB.

[Ipy moAroTOBKE K MPAKTHYECKHM 3aHATHUAM HEOOXOAMMO NMPOCMOTPETh KOHCHEKTHI JIEKUHUH U
METOJUYECKUE YKa3aHUs, PEKOMEHJOBAHHYIO JIMTEPATYPY MO JaHHOM TeMe; IOATOTOBUTHCS K OTBETY HA
KOHTPOJIbHBIE BOIIPOCHI.

B xoze BbIOJIHEHUS! HHANBUIYAJbHOTO 33JaHUS IPAKTUUECKOTO 3aHSATHUS CTYJIEHT TOTOBUT OTYET
0 pabore. B oruer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS KKJIOTO MYHKTA 337aHUsl (CXEMBI, JHarpaMMbl
(rpadwiku), TaOIMIIBI, pacyeThl, OTBETHI Ha BOIPOCH! MyHKTOB 3a/1aHUs, BBIBOJBI U T.11.). [IpuMepHBIii 06-
paser] opopmIIeHHs OTYETa UMEETCs y MperoaaBaTesis U JOBOJUTCS JI0 CTYAEHTA.

3a 10 MUH 10 OKOHYaHMS 3aHATUSA MpEnogaBaTeab NpoBepsieT 0OBEM BHIMOIHEHHON Ha 3aHATHH
paboTBI U OTMEUAET Pe3ysbTaT B paboueM >KypHale.

OcraBumecss HEBBIMOJIHEHHBIMU ITYHKTHI 33/1aHUs PAKTUUYECKOTO 3aHTUS CTYAEHT 00s3aH 0] e-
JaTh CAMOCTOSITEIIBHO.

Ilocne mpoBepku oTyeTa MPENOJaBATENb MOKET MPOBOJUTH YCTHBIM MJIM NUCBMEHHBIN OMpPOC
CTYZIEHTOB JJIsl KOHTPOJII YCBOCHHSI UMHA OCHOBHBIX TEOPETHUECKUX U MPAKTHYECKUX 3HAHUU 110 TEME 3a-
HATHS (CTYACHTHI JOJDKHBI 3HATh CMBICH MOJYYEHHBIX UMH PE3YIbTaTOB M OTBETHI HA KOHTPOJIbHBIE BO-
npochl). [1o pe3ynpTaraM nmpoBepKH OTYETA M ONPOCA BHICTABIISETCS OLIEHKA 3a IPAKTHYECKOE 3aHsATHE.

JlaGopaTopHble padoThI COCTABIISIOT BAXKHYIO YacTh IPOPECCHOHAIBHOM MOATOTOBKU CTYJICHTOB.
Onu HarmpaBJICHbI Ha YKCTIEPIMEHTAIBHOE MTOATBEP)KICHIE TEOPETUUYECKUX TTOJI0XKEHUH 1 (op MUpOBaHHE
y4eOHBIX U MPOPECCUOHATBHBIX MPAKTHYECKUX YMEHUH.

Beimonuenue cryaeHTaMu 1a00paTOpHBIX padOT HAITPaBJICHO Ha:

00001IeHe, CUCTeMAaTH3aIlUI0, YITYOJIeHHE, 3aKpPEIJICHUE MOJYyYEeHHBIX TEOPETUUECKUX 3HAHUM
M0 KOHKPETHBIM TEMaM AUCIUIIIINH;

(dopMHIpOBaHNE HEOOXOANMBIX TPO(ECCHOHATBHBIX YMEHUN U HAaBBIKOB;

JucuuIIvHbL, MO0 KOTOPBIM IIAHUPYIOTCS J1a00opaTOpHbIE pabOThl U UX O0BEMBI, OIIPENEISIIOTCS
pabounMK y4eOHBIMHU IIJIAHAMU.

Meronuyeckue yka3aHus MO IMPOBEIACHUIO J1a00pPaTOPHBIX paboOT pa3pabaThIBAIOTCS HA CPOK JIE -
ctBus PITJI (ITT) u BTIOUAKOT:

3arjaBKe, B KOTOPOM yKa3bIBaeTCsl BUJ paboThl (J1abopaTopHast), ee MOPsIKOBBI HOMEp, 00BeM B
Yyacax U HaHMEHOBAHUE;

e pabOoTHI;

IpeaMeT U CofiepykaHue paboThl;

000pyZIOBaHNE, TEXHUUECKUE CPENICTBA, HHCTPYMEHT;

MOPSIIOK (ITOCIEe0BATENbHOCTD) BBITIOTHEHUS pabOThI;

MpaBUJIa TEXHUKU OE30MaCHOCTH M OXpaHbl Tpy/a M0 JaHHOH padoTe (110 HEOOXOIUMOCTH );

oOmme nmpaBuiia K oGopMIeHUIO padOThI;

KOHTPOJIbHBIE BOIIPOCHI U 33/IaHUS;

CITMCOK JIUTEPATYphI (110 HEOOXOAUMOCTH ).

Conepsxanne adopatopHbix padot pukcupyercs B PI1J] B paznene 4 HacTosime mporpaMMel.

[Ipu nnanupoBaHuM Ja00PAaTOPHBIX PAOOT CIEAyeT YUUTHIBATh, YTO HAPSAY C BEAYLICH LIENbIO -
MOJATBEPKACHUEM TEOPETUUECKUX MOJ0KEHUH - B XOJI€ BHITIOIHEHUS 3aJaHUH Y CTYACHTOB (JOPMHUPYIOT-
Csl TIPaKTHYECKUE YMEHUSI M HAaBBIKM OOpaleHus ¢ 1a0opaTopHBIM 000pyIOBaHUEM, anapaTypol  T.I,
OHu (yMEHHUS) MOTYT COCTaBJIATh YacTh MPO(ECCHOHAIBHON MPAKTUYECKON MOJITOTOBKH, a TAkKe UCCIe-
JIOBaTeNbCKHEe YMeHUs (HaOnoaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHMOCTH, JEJaTh
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BBIBOJIBI U 000OIIEHHUSI, CAMOCTOSITETHHO BECTH HCCIeIOBaHUEe, OQOPMIIATH PE3YILTAThI).

CocraB 3amaHuil it 1a00paTOpHOM PabOThl CIUIAHUPOBAH C TaKUM pacdyeToM, YyTOOBI 3a OTBeE-
JIEHHOE BPEeMsI OHM MOIJIU ObITh KAYECTBEHHO BBIMOJIHEHBI OOJIBIIMHCTBOM CTY/I€HTOB.

Heo0xoaumMbIMu CTPYKTYPHBIMHU 3JIEMEHTaMH JIa00paTOPHOU paboThl, TOMHUMO CaMOCTO SITETTLHOM
JIESTEIBHOCTA CTYJACHTOB, SIBJSIOTCS MHCTPYKTAX, TPOBOAMMBIN MpEroaBaTesieM, a TakKe OpraHu3aIus
00CYX/IeHUsI UTOTOB BBITIOJHEHU S 1a00paTopHON pabOTHI.

BeimonHeHnuo 1ab0paTOpHBIX padoOT MPEANIeCTBYET MPOBEPKA 3HAHUHN CTYICHTOB — UX TEOPETH-
YECKOW TOTOBHOCTHU K BBHITIOJIHEHUIO 3aJaHUSL.

ITopsinok nmpoBeneHUs JIaOOPaTOPHBIX padoT B 1I€JIOM COBIIAJAET C MOPSAAKOM IIPOBEACHUS IIPAK-
TUYecKuX 3aHATHH. [loMHMMO COOCTBEHHO BBINOJHEHUS PaOOTHI I KaKAOW J1abopaTOpHOM paboThI
IIPENYCMOTPEHA MPOLIEypa 3alMThI, B X0A€ KOTOPOW MPENOJaBaTelb NPOBOIUT YCTHBIN WJIM MACBMEH-
HBII OIIPOC CTYAEHTOB AJI1 KOHTPOJISI IOHUMAHUS BBIIOJHEHHBIX MU U3MEPEHUM, IPaBUIIbHON MHTE P-
MpEeTalNy MOJTY4YEHHBIX PEe3yJbTaTOB M YCBOEHUS MMHU OCHOBHBIX TEOPETUUYECKUX M MPAKTUUECKHX 3H a-
HUMU 110 TEME 3aHATHSL.

[Ipu moAroToBKe K IK3aMeHY B JIOTIOJHEHHE K M3yYEHUIO0 KOHCIIEKTOB JIEKIIUH, Y4eOHBIX TOCOOMA
W CJaij0B, HEOOXOAUMO ITOJE30BAThCS YUECOHOM JIMTEPATypOil, pEKOMEHIOBAaHHOW K HACTOAIIEH IMPO-
rpamme. [Ipy mOAroTOBKE K DK3aMEHY HY)KHO M3Yy4MTh TEOPHIO: ONPEACICHUS BCEX MOHATUN U TOIXOBI
K OLIEHUBAHUIO JI0 COCTOSIHMS IOHUMAHMS MaTepralla U CaMOCTOSATENIbHO PELUIMTh 110 HECKOJIBKY TUIIOBBIX
3afad U3 Kaxaoi tembl. [Ipu pemeHun 3amad Bcerga HEOOXOIUMO YMETh Ka4YeCTBEHHO MHTEPIIPETUP O-
BaTh UTOT PELICHUS.

CamocrositeqibHas padora cryaeHToB (CPC) Mo qucuunianHe UrpacT BaKHYIO POJlb B X0JI€ BCe-
ro yueGHoOro npoiecca. Meroanueckue mMarepuansl U pekomenaauun s odecneuenus CPC rotossres
[IPENOIaBATEIEM U BBIJAIOTCS CTYACHTY.

10. MepevyeHb MH(OPMALMOHHbLIX TEXHOJIOrMMK, UCNOSb3YyeMbIX MPU OCYLLECTBIIeHUN
obpasoBaTenbHOro npouecca No AUCLUUMNIIMHE, BKMKOYasA NepeyeHb MNPOrpamMMHOro
obecneyeHus U MTHPOPMALMOHHbLIX CMPAaBOYHbIX cUCTEM (NpU Heo6xoanMocTH)

He npenycmarpusaercs.

11. OnucaHme matepuanbHO-TEXHUYECKOM 6a3bl, HeoGxoauMON ANA OCyLeCTBIIeHUSA
obpa3oBaTenbLHOro npouecca no AMCuMninHe

JIeKlII/IOHHbIe 3aHATHUA:

Ay,Z[I/ITOpI/ISI, OTBECACHHAsA COIJIaCHO paCliiCaHHUIO

IIpakTHyeckne 3aHATHA 110 JAHHOM AUCUUIUIMHE IPOBOJATCA B ayIUTOPUU, OCHAILICHHON MYJb-
TUMEIUUHON TEXHUKOH (IIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHbie padoThbl MO JaHHOW AUCIUIUIMHE MPOBOJATCA B Yy4eOHO-MCCIEAOBATEIIbCKOM
ma6.Ne 316, 318

B ocHoBHOe 000pynoBaHUE yKa3aHHBIX J1a00OpaToOpuil BXOAUT O0OpPYAOBAaHHE, HEOOXOIUMOE IS
MPOBEICHUS JTaOOPATOPHBIX padOT MO NUCIUIUINHE «XUMUs»: DTO YCTaHOBKA JJIs OTpeeeHUs 00beMa
BOJIOPO/Ia, BBIICIMBIIETOCS B PEaKIMU MeTaia ¢ KuciaoToi, pH-meTp, ycTaHOBKa IJIsl M3y4EHHS DJIEK-
TPOIIPOBOJHOCTH, JJIEKTPOABI (MEIHBIN, [IMHKOBBIN, HUKEIEBBIC, CTAILHOMW, YrOJIbHBIA , BOJOPOIHBIH,
XJI0pCepeOpsIHbIN), BOJBTMETPHI, IEKTPOIU3EP, MOCYa, TOPKU C PEaKTUBAMU, HHIUKATOPHI.

ABTOp KaHJ. XHM. HayK., JOICHT e Ocranenko JI.O.
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JIMCT PETUCTPAIIMM U3MEHEHUIA
Howmepa ctpanung
Ho- Bcero Hara
Mep aHHy HaumenoBanue IMTonmice, O.1.0. BHCGO - Jlata
m3me | M3ME | 3aMe Hym | ©TPa~ |y No joKyMeHTa, | BHECILETO M3MEHe-
Me- Me- HO- |Jmpo | HHI B o MCHCHI B BBCACHI U3-
MeHe BBOJSIIETO HUSL B JaHHBIN JK- o
He- | HEH- | HeH- | BBIX | po- [ JOKy- JaHHBIA JK- MCHCHMA
M3MCHCHUA 3CMIUEIP
Hus | HBIX | HBIX BaHH | MEHTE 3eMIULIP
BIX
1 2 3 4 5 6 7 8 9 10
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