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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienpto AMCUUIUIMHBL sIBiIAETCS  (OpMUpOBaHHE AMATIEKTHKO-MaTEpHATUCTUYECKOIO
MHUPOBO33PEHUS, BRIpaOOTKa HAYYHOTO B3TJIs11a HA MUP, (POPMHPOBAHNE COBPEMEHHOTO HAyYHOTO
OpeACTaBIeHUs O Marepuu U ¢GopMmax ee JBHKEHHs, O BELIeCTBE KaK OJHOM M3 BHUJIOB
JBIDKYILEHCS MaTepuu, O MEXaHU3Me MPEBPALICHUS XUMUYECKHX COCAMHEHUH, (HopMUpOBaHHS
3HAHUM, yCMEHUH U HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs TPO(GECCUOHATBHBIX 3a1a4

OcHoOBHBbIE 337]aul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyHJaMEHTAIbHBIX OCHOB XMMHUYECKON HAYKH;

JIaGopaTopHBIif MPAKTUKYM NPUBUBAET HABBIKA HKCIICPUMEHTAIBHON pabOThI U yUUT:

- O0BACHATH XUMUYECKHE CBOIICTBAa aTOMOB B 3aBUCUMOCTH OT CTPOEHUS UX JIEKTPOHHBIX
000J104CK;

- IpuMeHATh npuHuun Jle-IlaTense kK XUMUYECKUM PaBHOBECHSM;

- HCIIOJIb30BAaTh BEJIMYMHBI KOHCTAHT JUCCOLMALMU JJI XapaKTEPUCTUKU CHJIBI
JJIEKTPOJINTA;

- UCIIOJIb30BaTh BEJIMYUHBI CTAHAAPTHBIX AJIEKTPOJHBIX MMOTEHLIMAIOB JUISl ONpPEAEICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb IIOJIb30BaThCSl 3HAUYEHUSMU TEPMOJMHAMUYECKUX MOTEHIHUAIOB JUISl OLICHKU
CaMOIIPOU3BOJIBHOTO IIPOTEKaHUS IPOLIECCOB;

- IPOU3BO/IUTH AHAIIUTUYECKHE PACUETHI

[TnanupyeMbIMH pe3ysibTaTaMyd 0OY4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MIaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTeIbHONW IPOrpaMMBl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynbTaThl 00y4eHUs MO TUCIUILIHHE
Konu Kon n
Hassanue hopmynupoBka
OIIOII BO, opmynmposxka UHIUKaTOpa Koz
COKpaIIeHHOC KOMIIETEHIINN JAOCTUIKCHUSA peE3YIIb q)OpMyHI/IpoBKa pe3yabTara
KOMITCTCHITUN
Tara
21.03.01 OIIK-1 : Cmnocoben | OIIK-1.2x | PA1 3naHue | GyHIaMEHTaIbHBIX
«HedrerazoBoe | pemate 3a/1a4M, | UCIONb3yeT pazlienoB  XUMHM B
JIeIIO» OTHOCSIIHECS K | ecTecTBEeHHOHAy4YHbIE o0beMe, HeoOXOIUMOM
(b-HJT) npogeCcCHOHANTBHOM METOABI U MOJIEINA B IS OCBOEHUA
JIeSITCILHOCTH, TEXHUYCCKUX XUMHUUYECKUX OCHOB NpH
NPUMEHSISI  METOJBl | MPUIOKEHUSIX, pelieHun
MOJIETTUPOBAHUS, BBIICIISICT po¢eCCHOHATHHBIX
MaTeMaTH4YeCKOro KOHKPETHOE 3a7a4
aHajusa, coJiep>kaHHue B | P2 YMenune | genath MpoCTEHIINE
€CTCCTBCHHOHAYYHBIC MPpUKIaJHBIX 3aJladax OLICHKM M PpacyeThl IJIsl
U 0OIIEHH)XEHEPHbIE aHamM3a  XUMHYECKHX
3HAHUS SIBIICHUM B
HCTIONb3YyeMOM
anmaparype "
TEXHOJIOTHYCCKUX
rpoleccax
PJ13 Haspik BBIIIOJIHEHUSI OCHOBHBIX
XAMHYECKUX
71ab0paTOPHBIX
onepanui




2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JuciunnuHa «XUMUS» OTHOCHUTCS K 00s3aTelbHOM 4YacTh ydeOHoro Turana, biok 1
Juctummael (Moaynu). Jucuuminaa Oa3upyercs Ha KOMIETCHIMSX, CPOPMUPOBAHHBIX Ha
MIPEABIAYIIEM YPOBHE 00Pa30BaHUs.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OO0veM jauctUIUIMHBL (MOIYJsI) B 3a4eTHBIX EIWHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO pabOTy, MPUBEICH B Ta0IUIIE 2.

Tabmuua 2 — O6mas TpyJ0eMKOCTb JUCIUTUIAHBI

Tpyno- O0BbeM KOHTaKTHOM paboThI (dac)
Cemectp €MKOCTb
Hasparne g)GO Pl\:f Hacts I/[E'[?I(iO)C AynuropHas Bcayu- CPC i:’T(frpel\(/:I:d
OIIOIT BO HYP; VII 3 (D(};p YAHTOp TOpHas —
O3<Dd) B3.E.) Bcero
nek. | npak. | ma6. | ITA | KCP
21.03.01
Hedrerazosoe 0dO Bl.B 1 2 37 18 0 18 1 0 35 3
JIeT10

4 CTpyKTypa U coiepKaHue M CUUILIHHBI (MO1YJIs1)

4.1 CtpykTypa IucuMiuidHbl (Moayas) ajasi ODO

TemaTnueckuil miaH, OTpa)karLUil coAep)kaHUue NUCLUILIMHBI (MepeueHb pa3esioB U
TeM), CTPYKTYpHUPOBAHHOE 110 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabnuna 3.1 — Paznens! IUCHUIUIMHBL (MOAYJs), BUABI yU€OHOU AEITETbHOCTH U (OPMBI
TeKymero KouTpods aiust OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Dopvia
Ne HasBanue Tembl 3ynbTara
Jlek [Ipaxt J1a6 CPC TEKYILEro KOHTPOJIS
00y4deHNs
BBenienne B IMCIUIUINHY. N CobecenoBanue, 3anuTa

1 | Knaccol HeOpraHHYECKUX P12 P’ﬂ3 4 0 2 7 oT4eTa 1o 1abopaTtopHoit
COeIMHEHHI > paboTe, Tect
ATOMHO-MOJICKYJISIPHOE PJ1, Cobecenopatne, SamHTE},

2 2 0 2 7 oT4eTa 1o 1abopaTopHOi
y4eHHE P12, P13

pabore, TecT
Pl CobecenoBanue,
CrpoeHue aTomMa 1 P HZ’ pelieHre 3a1a4, 3alnuTa

3 | mepuonmueckas cucrema P Hz’ 4 0 2 7 OT4eTa 110 JabopaTopHOH

snemenToB J[.U. Mennaeneera Pl P}B pabore, 3ammra
? pedepara, Tect
Teopus pacTBopoB. Pl CobecenoBanue,

4 OCHOBHBIE 3aKOHOMEPHOCTH PZ[Z, 4 0 4 7 pelieHye 3aaa4, 3alnTa
MPOTEKaHUSI XUMUYECKHUX P2 P’IB oTueTa 1o J1JabopaTopHO
HPOIECCOB i paboTe, Tect
OKHCIIATENBHO- PIII CobecenoBanue,

5 | BOCCTaHOBHUTENBHBIC H p )12: 4 0 8 7 pelLIeHHe 3a/1a4, 3auTa
JNEKTPOXUMHUUECKUE PID. PIB3 oT4eTa 10 1abopaTopHO
MIPOLIECCHI i pabote, Tect

HToro no Tagaune 18 0 18 35




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) nias ODPO

Tema I Beeoenue 6 oucyuniuny. Knaccol Heopeanuieckux coeoOuHeHuil.

Conepxxanne Tembl: Benenune B mgucuurmnby. Ilpeamer, 3amaum u MeTOABl XUMHH.
[Ipoctbie u croxkHble BemecTBa. Knaccudukanus mpocThIX M CIOXKHBIX BemecTB. OKCHBIL.
Knaccudukanus okcunoB. HeconeoOpasyromue u coneoOpa3zyomue okcuabl. Knaccudukanus
coseoOpa3yromux okcujaoB. IlonydyeHne u XuMHuUecKHe CBOWMCTBa OKCHAOB. (OCHOBaHUS.
Knaccudukanust ocHoBanuid. IlomydyeHwe ocHOBaHWNA. XHWMHUYECKHE CBOWCTBA IIEJIOYEH,
HEpacTBOPUMBIX W amdoTrepHbix ocHoBaHMi. Kucnotsl. Knaccudukanus kucnor. Ilomyduenue
KUCJIOT. XumHuueckue cpoiictBa kucior. Comm. Kiaccudukanms coneir. Cpemnue, KuUCibIe,
ocHOBHBIE coti. CrIOcOOBI UX TOTYYEHUS U XMMUYECKHE CBOMcTBAa. KOMIIEeKCHBIE COCMHEHUSI.
Hx obpazoBanue u ctpoeHre. BHyTpeHHss 1 BHEUIH:S cepbl KOMIUIEKCHOTO coequHeHus. CBs3b
XUMHUU C JPYTUMHU HAyKaMHU.

@opMbl U METOJbI IPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TeXHOJIOTHH: JICKIIMOHHBIC 3aHATHA: TPAJUIMOHHAS W aKTHBHAs JIEKIMS C HMCIOJIb30BAaHUEM
npeseHTanuii; JlJaboparopHele 3aHsATHS: TabopaTopHas paboTa.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroroBka k naboparopnoii pabote: "Kmacchl HEOpraHMYECKUX COEAMHEHUH. XUMHYECKUE
CBOICTBa OCHOBaHMM, coJiel, KUCIOT" - OTBETbl HAa KOHTPOJIbHBIE BOIPOCHI M BBIIIOJIHEHUE
yIpaxxHEeHHUH (HamucaHue TEOPETUUECKOM YaCTH 0TYeTa) METOIMYECKUX YKA3aHUM; TOJTOTOBKA K
AKCIEPUMEHTAIbHON YacTu padOTHI.

Tema 2 AmomHO-MONEKYAPHOE YUEHUE.

Copepxanne TeMbl: BemectBo. Buabsl xumuueckux peakiuii. OCHOBHBIE MOHSTHS U
3aKOHBI XUMHH. ATOMHO-MOJICKYJISIDHOE ydeHHe. ATOMHAas W MOJICKYIsIpHas macca. Moib,
MOJISIpHAsl Macca BEIEeCTBA, B3aMMOCBS3b MAacChl, KOJMYECTBA U MOJISIPHOM MacChl BEIECTBA.
XUMHUYECKUH IKBUBAICHT, (PAKTOP SKBUBAICHTHOCTH, YHCIO SKBHBAJCHTHOCTU. JKBHBAJICHT U
MOJISIpHAsi Macca HKBUBAJIEHTA MPOCTHIX U CIOXKHBIX BEIIECTB. 3aKOH YKBHUBAJICHTOB.

@®opMBbI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJOTUH: JIeKIIMOHHBIE 3aHATHSA: TPAAULIMOHHAS W aKTHBHAs JIEKIMS C HCIOJIb30BaHHUEM
npeseHTauui. JlabopaTopHsie 3aHATHS: JabopaTopHas padoTa.

Bunsl camocTosTeNnbHOW MOATOTOBKM CTYACGHTOB Mo TeMe: PaGoTta ¢ nurTepaTypoi.
[ToaroroBka k nabopatopHoil padoTe "3akoH SKkBUBajIeHTOB. OmnpeneseHre MOJISPHOM MaccChl
HKBUBAJIEHTa MeTaJl1a" - OTBEThl Ha KOHTPOJIbHBIE BONPOCH! (HAIMCAHUE TEOPETHUECKOW 4acTh
0TYeTa) METOJIMYECKUX YKa3aHUH; IOATOTOBKA K SKCIIEPUMEHTAILHON YacTH padoTEhI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema snemenmos /[.1U. Menoeneesa.

Copepxanne Tembl: OCHOBHBIE 3Tallbl U JAMAJIEKTUKA DPA3BUTHS IPEACTABICHUI O
CYILIECTBOBAaHUM M CTPOECHUU aTOMOB. CTpOEHHE aTOMOB: PO, MIEKTPOHBI, UX 3apsAl] M Macca.
KBaHTOBBII XapakTep U3IyYEHHUs U MOMJIOLIECHHS 3Heprun. Y paBHeHue [1nanka. KopnyckynspHo-
BOJIHOBOM [JyaJlu3M MUKpoOYacTul. Jlyalnu3m 3JIEKTPOHOB W IPUHLMII HEOIPEACICHHOCTH.
[Tonsitue opbutanu. DiekTpoHHOE o6siako. KBaHTOBBIE yuCla: TJIaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MArHUTHOE, CITMHOBOE KBaHTOBOE 4uKci0. Dopma s-, p-, d-opOutaneid. DiekTpoHHAs
U 3JIeKTpOHHO-Tpaduueckas popMel cTpoeHus aToMma. [lopsIok 3amoHeHust aTOMHBIX OpOUTaIeH.
[Mpunmun IMaymu. [IpuHuun Haumenblei sHepruu (aBa npasmia KieukoBckoro). Ilpunimn
I'yana. Ilepuognueckuit 3akon [[.M. MenaeneeBa u ero TpakTOBKa Ha OCHOBAHUU COBPEMEHHOM
TEOpUU CTPOECHMsI aTOMa. ATOMHO-MOJIEKYJSPHOE yueHHE. XUMHUYEKcas CBsI3b U CTPOCHHUE
BemecTBa. OCHOBHBIE BU/IBI XUMHUYECKOW CBA3U. KoBasneHTHas cBa3b. llonsgpHas, HenossgpHas,
npuMepbl. JIOHOPHO-aKIENTOPHBIA MeXaHU3M 00pa30BaHus cBs3H. HachlmaeMocTh KOBaJIeHTHON
CBSI3U, HaIlpaBJICHHOCTb. MOHHas CBA3b Kak NMpEeIeibHBIN Cilydail MOJISIpU3aluy KOBAJIEHTHOM
cBsi3u. ['mOpuamszanmss aTomMHbIX opOutaneil. Tunsl rubpuauzanuu. IlpocTpaHcTBeHHOE
pPacnoJIoKEHUE aTOMOB B MOJIEKYJIaX.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIIMOHHBIE 3aHATHS: JICKIIMOHHBIC 3aHATHS: TPAOULIMOHHAS U aKTUBHAs JICKLUSA C
UCII0JIb30BAHUEM IIPE3EHTAIN; JJaDOpaTOpHBbIE 3aHATH: JabopaTopHas paboTa, peleHue 3a1au.

Bunsl camocTosTeNnpHOW NOArOTOBKM CTYAEGHTOB Mo TeMe: PaGorta ¢ surepaTypoil.
IToaroroska k nabopaTopHoii padore " CTpoeHHEe aTOMa U NEPUOJUUYECKAs CUCTEMa JIEMEHTOB.
XuMHUECcKasi CBSI3b U CTPOEHHE BellecTBA" - OTBEThl HAa KOHTPOJIbHBIE BOINPOCHI (HalMCaHUE
TEOPETUYECKONW YacTU OTYETAa) METOAMYECKHUX YKa3aHWi; MOATNOTOBKA K AKCIEPUMEHTaIbHOU
yacTu paboThl; HanucaHue pedepara « TUIBI XUMUYECKOH CBA3MY.

Tema 4 Teopus pacmeopos. OcHoBHble 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Conepxxanne TeMbl: PacTBopbl. OCHOBHBIE ONPENEICHUS: PACTBOpP, PACTBOPUTEIND,
pacTBopeHHOe BemiecTBo. PactBopumMocTh BemiecTB. Hackimennsiii  pactBop. CrnocoObl
BBIPDAKEHMSI KOHUEHTpALMU pacTBOpoB. ['mapartHas teopuss pactBopoB /.M. MeHnneneesa.
OHepretuka nporecca pacTBOpeHUs. OCHOBHBIE IIOJIOKEHUS TEOPUM DIIEKTPOJUTHUECKON
aucconuanuu. PaBHoBecue B pacTBOpPax 3JEKTPOJIUTOB. DNEKTPOJUTUYECKAS AUCCOLIMALINS BOJBI.
Bydepusie cucrembr (kapOoHar-ruapokapOonatHas OydepHas cucreMa MHUpPOBOro OKeaHa,
nouBeHHbIe OydepHbie cucteMbl). ['uaponus coneil. Xumuueckas KMHETUKA U kaTtanu3. CKOpoCTh
XUMHUYECKON peakuuu. MctuHHas u cpeansad. DakTopel, BIMAIOIIME HAa CKOPOCTh PEAKLIHH.
Kunernyeckas knaccudukanuusa peakuuid. [loHsTHe O mOpsiake MOJEKYISIPHOCTH pEaKILHUU.
KoHcTanTa ckopocTH peakuuu NEpBOro MOpAIKa. 3aBUCHUMOCTb CKOPOCTH PEAKIUH OT
TeMIeparypbl. AKTUBHBIE MOJIeKy bl [IoHsATHE 00 SHEprUuM aKTUBalMU. YpaBHEHUE AppeHuyca.
[TonsTue o karanuze. MexaHu3m JelCTBUA KaTau3aTopoB. [[oHsATHE O XUMUYECKOM PaBHOBECHH.
CwmeleHre paBHOBECHs ITPU U3MEHEHUU KOHLIEHTPAluu, TeMIeparypsbl, naBieHus. [Ipunuun Jle—
[Hatenbe. OCHOBBI XMMHUYEKCOW TEPMOJAMHAMUKH. 3aKOH COXpaHEHHUs IHEpruu. BHyTpeHHss
SHEprus, TermioTa u pabota. MareMaTuyeckoe BbhIpaK€HHE MEPBOr0 Hayalla TEPMOAMHAMUKYU B
pasubix ycnoBusx (V=Const, p=Const). TermoBoii »¢pdext peakmun. 3akoH ['ecca u ero
cieactBusa. CraHnapTHble TEIJIOTHI oOpa3zoBaHus W cropaHus. OOpaTtumble M HeoOpaTUMBbIE
npoueccsl. @opMyIMpoOBKa U MaTEMaTHYECKOE BBIPA)KEHHE BTOPOTO Hauyajga TEPMOJUHAMHKU.
[Tonstue o6 suTponuu. IloHsATHE O TEPMOAMHAMUYECKUX MOTEHIMANAaX. DHeprus I enbMroibia.
Oueprust [ m60ca. Micrionb3oBanne STUX SHEPTHM JIJIs1 OTpe/IelICHUsT HalTpaBJIC€HHOCTH MpoIiecca.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JIeKIIMOHHBIE 3aHATHA: TPAJAMLMOHHAs M aKTHBHAs JIEKIMS C HCIOJIb30BAHHEM
npe3enTanuii; JlJaboparopHsle 3aHATH: JabopaTopHas paboTa, peleHne 3aay.

Buapl caMmocTosiTeNbHOM TOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nurTepaTypoil.
[TonrotroBka k maGopaTopHbIM paboram "CrocoObl BbIpa)kK€HHE COCTaBOB PAcTBOPOB.
OrnpeziesieHre KOHIICHTPALIUU PACTBOPOB METOAOM TUTpoBaHus", "Peakiuu monHoro oomena' -
OTBETHl HAa KOHTPOJIbHBIE BOIMPOCH! (HATUCAHUE TEOPETUYECKOM YacTH OTYETOB) METOAMYECKUX
YKa3aHUM; MOATOTOBKA K SKCIIEPUMEHTAIILHON YacT paboT; peleHne 3a1ad.

Tema 5 OxkucaumenbHO-80CCMAHOBUMENbHBIE U DTIEKMPOXUMUYECKUE NPOYECCHI.

Conepxxanne Tembl: OKHCIUTENBbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBuuBanue
OBP. Tumst OBP. O6mme cBoiictBa MeTamuioB. DopMbl HaXO0XACHUS METAIJIOB B MPHUPO/IE.
dusnueckue cBoiicTBa MeTayuioB. Kpucrannnueckas pemerka MetamioB. OCOOEHHOCTH CTPOCHHUS
aTOMOB MeTayyioB. Pasnuuue B CTPOEHHM BHEIIHEr0 HYHEPreTHUECKOro YPOBHS y METaIOB U
HEMETAIIOB. ATOMBI METaJUIOB TJaBHBIX M MOOOYHBIX moAarpynm.llomydeHne MeTannioB w3 HX
coeIMHEHUN. XUMHWYECKHE CBOWCTBA METAJJIOB. OJEKTPOXMMHMYECKUH psiie  HaIpsKEHUN
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HU YEJIOBEKA. DJIEKTPOAHBIE MOTEHUHUANbI. MexXaHu3m
BO3HHMKHOBEHHUS DJJIEKTPOJHOTO TMoTeHnuana. Bomgopoanslili snextpon. Psan cranmapTHbIX
NIEKTPOJHBIX TOTEHUUAIOB MeTauioB. [anbpBaHunueckuil snemeHT. Omnpenenenne JC
ranpbBaHndeckoro anemeHTa [lanmdnsa-fAxobu. Konmnenrtpamuonnsie menu, pacuer IJC mo
dopmyne Hepucra. Kopposus meramnoB. Buasl koppo3uu. AHOJHBIE M KaTOJHBIE MPOIECCHI,



IPOTEKAIOIIUE TP AIIEKTPOXUMHUYECKOH KOPPO3UN METAIOB. BONpOCH! 3KOJIOTHH, CBA3aHHBIE C
KOppo3uei MeTayiioB. Mepbl 00pbhObI C KOppO3UEH: aHOTHOE MTOKPHITHE (OITMHKOBAHHOE KEJE30),
KaTOJHOE TMOKpbITHE (Ty>KeHoe jkene30). [Iporektopnas 3amurta. Onextposn3. CylIHOCTH
AEKTpOIN3a. DJIEKTPOJIU3 PACIIIABOB U PACTBOPOB. DIIEKTPOJU3 C HEPACTBOPUMBIM AHOIOM.
3axonbl Dapanesd. [IpakTuueckoe NpUMEHEHNE 3IIEKTPOIN3A.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JIEKIIMOHHBIC 3aHATHUA: TPAJUIMOHHAS W aKTHUBHAs JIEKIHS C HMCIIOJIb30BaHUEM
Mpe3eHTAalNii; TabopaTopHbIe 3aHATHS: JabopaTopHas paboTa, pelIeHue 3a1ad.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroToBka k mabopaTtopHbiM padoTraM " OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakiuu',
"OnexTpoau3" - OTBETHI HA KOHTPOJIBHBIE BOIIPOCH! (HANMCAHUE TEOPETUUECKON YaCTH OTYETOB)
METOJMYECKUX YKa3aHUM; OJIrOTOBKA K SKCIIEPUMEHTAIbHON YacTu padoT; pelieHre 3aaau.

5 Meroaguyeckne YyKazaHUusl A OOYYAKOIIMXCH MO0 M3YYEHHI0O M Ppeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUMHM O0YYAalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneYeHNI0 CAMOCTOAITEILHOM PadoThl

CamocrodrenbHas padoTa BKIOYaeT paboTy ¢ yueOHOH M HaydyHOH JuTeparypoil mpu
NOJrOTOBKE K JIabopaTOpHBIM paboTam, JeKUMsIM U K 3k3aMmeHy. CamocrosiTenibHas pabota
OPOBOJIUTCS C 1ENbI0: CHCTEMaTU3allud M 3aKpeIUIeHus, YIrayOJleHus | paclIUpeHus
TEOPETUYECKUX 3HAHUH M TPAKTUYECKUX YMEHHH, MPUOOpPETaeMBbIX CTYAEHTAMH B XOJ€
ayJUTOPHBIX 3aHATHH; (OpPMUPOBAHMS YMEHMH HCHOJIb30BATh CIELUANBHYIO JIUTEpPaTypy;
pa3BUTHS TO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH OOydarommxcs; (HOpMUPOBAHHS
CaMOCTOSITEJIbHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camopealu3alli; pa3BUTHUS HCCIeNoBaTeNbCcKUX yMeHud. CamocrosiTenbHas paboTa Ipu
U3yYEHHUH JUCIUILTMHBI OJIpa3/ieNseTcss Ha TpU BUJA: 1) ayauTOpHas caMoCTosATeNbHas paboTa
(BbIlIOJIHEHUE J1a0OpaTOpHBIX pabdoT); 2) caMocToATeldbHass paboTa IMOJA  KOHTPOJEM
npernojiaBaTens (IUIaHOBbIE KOHCYNbTAIUM, 3a4eT); 3) BHEAyIMTOPHAsl CaMOCTOsTeNIbHas paboTa
IpY BBINIOJHEHUH CTYACHTOM JIOMAIIHUX 33aJaHWi Y4eOHOTO W TBOPYECKOTO XapakTepa
(moAroToBKa K JIEKUUSAM, MHIMBUAYaJbHBIE pabOTHl MO OTAENBHBIM pa3jieiaM COAEp)KaHUs
JVICIIATUTMHBL, TIOJITOTOBKA K 3a4eTy).

Jl1st TOATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM HEOOXOAMMO MCIOJIb30BATH METOUYECKUE
yKa3aHHs K BBINOJHEHHIO J1abopaTOpHBIX paldoT. Kaxnplil pas3men METOOUYEeCKHX YKazaHWUU
3aKaHYMBAETCs MEPEeYHEM KOHTPOJBHBIX BOMNPOCOB, Ha KOTOpble HEOOXOAMMO OTBETHTh
NUCHbMEHHO M O(OPMHUTH B OTYET B BHJE TEOPETUYECKOH TJIaBbl K KOHKPETHOW JTa00paTOpPHOM
pabote (I'maBa 1 TeopeTuueckas 4acTh).

CTyneHT 3anmiaeT oT4eT WHANBUIYAIbHO.

JIoIyCKOM K BBITTOJTHEHHS JJAOOPATOPHBIX PaloT SIBIISETCS MPOX0XKICHHE HHCTPYKTaXKa I10
TeXHHKe Oe3omacHocTH (1-e 3aHsATHEe) U 3HAHUE TeOPUH U XoJa 3KcrepuMeHTa. CTyIeHT A0KEH
OBITH TOTOB K KaXJOMY 3aHSTHIO - BBINOJHSET TEOPETUYECKYIO YacTh W 3alllMIIAeT ee Mepen
MIPOBEJICHUEM dKCIIEpUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JIaGoparopHas paboTa BBIMOIHAETCS CTYI€HTOM B ayAUTOpUH. Pe3ynbTarel 1abopaTopHOit
paboTel odopmisAoTcs B BuAe OTHeiAbHOW TiaBel (I'maBa 2 DkcnepuMeHTajbHas 4acTb).
OKcrepUMEeHTallbHasl 4YacTh BKJIIOYACT XOJ pPabOThI, pe3yibTaThl OMNbITa (TOATBEPKIAAIOTCS
XUMHYECKHMH PEaKIUsIMH, pacdeTaMu ), HaOJIFOICHUS ¥ BHIBOIBI.

JIaGoparopHas paboTa pa30duBaeTcsi Ha HECKOJIBKO ATAIIOB:

| - Kamepanbhbiii atan 1 (mi1aHupoBaHue) - a) HOCTaHOBKA IieNiel U 3aa4 padoThl, 10A00p
JUTEpaTypbl U HAMHCAHHWE TEOPETUYECKOH 4YacTH OTYeTa, C MCIOJIb30BAaHHEM KOHTPOJBHBIX



BOIPOCOB MO TeMe; 0) cocTaBieHHE IJIaHa paboThl (MPEAYCMOTPEHHOTO METOIUKO); B)
MOJTy4CHHE JIOMYCKa K BHIMOTHEHUIO JTA0OPATOPHOU pabOTHI.

Il — Kamepanpubiii stan 2 (3KCIEPUMEHTAIbHBIN) — a) BBINOJHEHHUE pPadboT
(mperyCMOTPEHHBIX METOAMKOH); 0) 00paboTKa pe3yabTaTOB AHAIMWTUYECKOTO OMpEIeICHUs
(BBIp@XKEHHE PE3yIBTATOB Yepe3 KOJI-BO, MAcCy, KOHIIEHTPALIUIO, MACCOBYIO JOJIIO BEIIECTBA U TIP.,
COTJIACHO METOJIMKE); B) TPOTOKOJIMPOBAHUE HAOIIOJEHUN, (OPMYJIUPOBKA BBIBOJOB; T)
MOJTrOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUIYAIIBLHO).

KoHTpoJibHbIE BONPOCHI 1JI5l CAMOCTOSAITEILHOI OI[eHKU Ka4eCTBA 0CBOEHUs yueOHOT
AUCHUILIMHBI

Yro Ttakoe okcubl? Kak ux kiaccuuIupyroT Mo XMMHYECKUM CBOMCTBaM?
Uto Takoe ruApOKCHIbI?
Knaccudukanus ruipokcuios.
UTo Takoe OCHOBHOCTb KUCJIOTBI, KUCIOTHOCTh OCHOBAHHUS?
Maiite onpenenenue comu. Kinaccudukamus conei.
Kakue KucioTel 00pa3yroT KUCIbIE COTH?
Kakue ocHOBaHMsI 00pa3yrOT OCHOBHBIE COMU?
XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKyJ1a?
[TpocThie u croxHbIE BeliecTBa?
. Xumuyeckue (HopMyJibl BEIIECTB?
. 3aKOH TIOCTOSIHCTBA COCTaBa?
. OTHOCHTENbHASI AaTOMHASI U MOJIEKYJISIpHAsl Macca, MOJIsipHas macca?
. [locrosinnas ABorazipo?
. Ilepuoanueckuii 3akon Menneneena?
. 3akoH ['eii-JIroccaka?
. 3akoH ABoraipo?
. Monsipublit 00bem raza?
. YpaBuenue Knaiinepona?
. YpaBHeHnue Meneneena?
. Hanmmure nonHpie 251eKTPOHHBIE KOHPUTYPALIUKA ATOMOB JIEMEHTOB C IOPSIIKOBBIM
HomepoM 17 u 25.
21. Hanummre 5neKTpOHHBIE KOH(DHUTYpAIly aTOMOB XJI0pa U Maprasna u nonos CI"u Mn?*,
22. HanumuTe 3J1eKTpOHHYI0 KOH(pUTrypanuoo aToMoB Gocdopa 1 BaHaaus. SABnsiorcs iu
OHM aHajoramu?
23. HanumuTe 351eKTpOHHYI0 KOH(PUTypaluio OeprslTus U yKaKuTe 31eMeHThl-aHanoru. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUEHUEM HOMepa rnepuoja’?
24. TlpuBeauTe 3JIEKTPOHHYIO KOHQUTrypanuio Kainus. [TokaxxuTe, Kak H3MEHSIOTCS CBOICTBa
AJIEMEHTOB MEpHOJIa, B KOTOPOM HaXOAUTCS KaJU.
25. Hanummre sneKTpoHHbIe KoHpurypanuu atomos Fe u F, a Takxe nonos Fe?*, Fe3* u F~,
26. YkaxuTe, y KaKuX U3 HIDKE PUBEICHHBIX MOJIEKYJT XUMUYECKHE CBSI3U HMEIOT
noJisipHbli xapakrep: Fa, CO, Ha.
27. YKaXuTe TOCIeI0BATEIIbHOCTh BO3PACTAHUS DIIEKTPHUUECKOTO MOMEHTA JHIIONS Y
ceaseii: B-N, B-F, B-C, B-O, B-Br.
28. OnpenenuTe BAJIGHTHOCTD 1Hoaa U (hocopa B OCHOBHOM U BO30YKJICHHOM COCTOSTHHSIX.
29. VkaxuTe MexaHu3M 00pa3oBanus cBsi3eil B noHe rumpokcorus HzO". Kakyro
BaJICHTHOCTh UMEET KUCIIOPOJI B 3TOM HOHE?
30. Kakyro npocTpaHCTBEHHYIO KOHpHUrypanuto umeroT mojekynsl BaClz, PbClz, PbCls, Bra,
AsHz, HoTe, CF4, GeHa, PCls, SBre? Kakue u3 3THX MOJIEKYJT MOJAPHBI?
31. OcHoOBHBbIE CBOMCTBA MPOSIBIISET BHICIINI OKCHJ] 2JIEMEHTA: Cepbl, a30Ta, 6apus,
yraepona?

CoNoOA~WNE
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32. Kak u3MeHsI0TCsl CBOMCTBA THIPOKCUIOB, 00pa30BaHHBIX METAJUIaMH IJIaBHOM
noarpynsl II rpynmel, npu yBeIM4eHUHU 3apsaa sipa aToMOB?

33. UsmenuTtcst u cBoiicTBa BemecTB B psaay NaOH — Mg(OH)2 — Al(OH)3?

34. Yem 00ycoBiIeHa aJlJIOTPOTIHUS?

35. B "eM 3akiro4aroTcst CBOMCTBA aM(POTEPHBIX THIAPOKCUIOB?

36. Uemy paBHa MOJIsIpHAsi KOHIIEHTPALMs SKBUBAJICHTA, MOJIApHAsl KOHIICHTPAIUS U TUTP
20 % pactBopa cynbdara Maraus?

37. Kakoii 06beM pacTBOpa CepHOil KMCIIOTHI INIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoi 1omei
H2S04 88 % Hai0 B3ATh IS NPUTOTOBJICHUS PACTBOPA KMCIOTH 06beMoM 300 cm?,
wiotHOCTHIO 1,3 r/eMu MaccoBoii poneit HoSO4 40 %?

38. B BomHOM pactBope crynendaro auccoruupyet: K2SOs, KoS, HaS, NaxSOa.

39. Peakiiun noHHOro oOMeHa UIyT 0 KOHIIA B pe3yJbTaTe 00pa3oBaHus?

40. CocTaBbTe MOJICKYJISIPHOE U TIOJHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIEE
COKpAIEHHOMY HOHHOMY ypaBHeHHI0: CO3% + 2H* — CO; + H0.

41. HeiitpanbHyto cpery umeeT BoaHbIN pacTBop: NaNO3z, FeSOs, Na,S.

42. KucimoTHOCTh MOYBBI MOKHO yBeNn4nTh BBeAeHue pactopa: NH4NOs, NaNOs, NaCl,
Na2SO0s.

43. Kakue pacTBopbl Ha3biBatoTcsi Oydepubimu? [lpuBenurte npumepsl.

44. Yro takoe OydhepHas eMKOCTb, i OT KaKHX (PaKTOPOB OHA 3aBUCHT?

45. Ha yeM OCHOBaH Me€XaHU3M JeiCcTBUS OypepHbIX cucTem?

46. IIpuBectu ypaBHeHus 1ist pacuetra pH OydepHbIX pacTBOPOB.

47. KakoBo 3HaueHue 0y(hepHbIX cucTeM?

48. Berauciuts pH dopmuatnoro 6ydepHoro pacteopa, B 11 KOTOPOTo COAEPIKUTCS 110
0,IM HCOOH (K = 1,8%10%).

49. Berunciuts pH aneratHoit OydepHoii cmecu, copepskameii B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

50. BpraucinuTe MOJISIpHYIO KOHIICHTPALIMIO PACTBOpA MypaBbUHOW KUCIOTHI, ecii pH =3, a
Kue = 1,8%10.

51. I'uaponus mpoTekaet npu pactBopenuu B Boje: CaBrz, Ba(NO3)2, Na2S0s, AICIz?

52. Boxa. CBoiicTBa BOJEI.

53. OCHOBHBIE XapaKTEPUCTHKH PACTBOPOB.

54. TIpoueccsl, MpoTeKaroIye NPy paCTBOPEHUH, TEIUIOBON Y3(PPEKT pacTBOPEHUS.

55. Teopus PIEKTPOIUTUUECKON JUCCOIHAITIH.

56. CremneHpb qUCCOIMAIINH.

57. CunbHble U cia0ble 3JEKTPOIUTHI.

58. Koncranra auccornuanuu. 3akoH pa3BeneHus: Octpanbpa.

59. 3aK0oH 2NEKTPOHEUTPATLHOCTH PACTBOPA IIEKTPOIIUTA.

60. MoHHOe mpon3BeieHNE BOIbI.

61. BomopoaHslii moka3aTeb.

62. DHeprus.

63. BHyTpeHHSs SHEpTHS.

64. Ternora.

65. Pabora.

66. IlepBoe HauaIO TEPMOIUHAMUKH.

67. 3aKOH SKBUBAJICHTHOCTH TETUIOTHI X PA0OTHI.

68. DHTaNBIU.

69. TerioBo# 3 PeKT XUMHUISCKOHN peaKIlny.

70. 3axon I'ecca.

71. DuTponus.

72. Bropoe Hauano TepMOJMHAMUKH.

73. CBobOoaHas sHeprus [ mOOca kKak KpUTEPHUil HAIPABICHHOCTH MpoIiecca.



74.
75.
76.
77.
78.
79.
80.
81.

82.

83.

84.
85.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

98.

99.

100.

101.

102.

CKOpOCTh XMMHUYECKOHN peaKIIMU. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIIMU OT
KOHIEHTPALlUU PEearupyroINX BEIIeCTB.

KoHcTanTa ckopoctu peakuny. MonekyaspHOCTb U HOPSAOK peaKuu.
Karanutrnueckue peakiiuu. 'OMOreHHBIN U T€TepOTreHHbIN KaTallu3.

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON pEeaKIMK OT TeMIieparypbl. TeMmeparypHast
3aBHCUMOCTbH KOHCTAHTBhI CKOPOCTH PEaKIIHH.

OHeprus akTUBALlUU XMMHUYECKOHN peakiuu. Teopust akTUBUPOBAaHHOT'O KOMITJIEKCA.
Xumuueckoe paBHoBecue. KoHcTaHnTa paBHOBECHS.

®DakTopsl, BIUAIOIIKE Ha cMeleHne pasHoBecus. [Ipunnun Jle-Ilarense.
OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [IpuBeanTe npruMepsl TUTUYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIICH.

PaccTtaBpTe K03()PUIHEHTHI B ypaBHEHHSIX, IPUMEHUB METO/]I 3JIEKTPOHHO-MOHHOTO
6ananca: a) KoCro07 + HoS + HaSO4 — Cra(SO4)3 + S + K2SO4 + H20; 6) Ag +
HNO3s(kon1) — AgNO3 + NO2 + H,O Ykaxxute OKUCIUTENh B BOCCTAHOBHUTEITb.

I'1ie pacrosio’keHbl METAJUIbI B IEPUOINYECKON CHCTEME XUMUYECKUX 3JIEMEHTOB

.M. Mengenecepa?

KakoBbI 0cOOEHHOCTH CTPOSHHSI aTOMOB METAJIJIOB?

B 4ém paznuune B CTpOSHUU BHEIIHETO YHEPreTHYECKOTO YPOBHSI Y METAIIIOB U
HEMETaJI0B?

CKONbKO HapY>KHBIX AJIEKTPOHOB UMEIOT aTOMbI METAJUIOB TJIABHBIX U TOOOYHBIX
noarpynn?

B kakux popmax MOTyT HaXOJUTHCSI METAJUIbI B IpUpoe?

Kak ycTpoeHna kpucraminyeckas peleTka MeTaaioB?

KakoBbl usnueckue cBoicTBa METAILIOB?

Kak MOXHO MOJIy4uTh METAJUIBI U3 UX COEIUMHEHUN?

Kak BenyT ce0st aTOMbI METAJNIOB B XMMUUYECKUX PEAKIUAX U ToUYeMy?

Kakwue cBoiicTBa — OKUCIMUTENEH UIIM BOCCTAHOBUTENEH — MTPOSBIISIOT METAILIIBI B
XUMHYECKHUX PEaAKIHIX?

Pacckaxkure 00 311€KTPOXUMUYECKOM Psi/ie HAPSDKEHUN METaIlIOoB.

ITepeuncnure peakuu, B KOTOPbIE MOTYT BCTYIIaTh METAJUIbI.

KakoBo 3HaueHue MeTaIoB B )KU3HU YesloBeKa?

Beruucnute Temneparypy 3amep3aHusi BOJHOro pactsopa pu6o3sl CsH100s ¢ maccoBoit
nonent 3%.

Beruucnute maccy pu6o3st CsHi0Os, koTopyto cienyer pacTBopuTh B 180 T BobI, YTOObBI
MOJIYYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 06s1a1aeT OOJIBIIMM OCMOTHYECKUM JaBleHHeM: coaepxanuii 0,2
monb AlCI3 mmu 0,2 mons CeH1206 B 1 am® pactBopa? Crenens mucconmanun AlCls
paBHa 0,75.

Brraucnure TemnepaTypy 3amep3aHus BogHOTO pacTBopa pruoo3sr CsHioOs ¢ MmaccoBoii
noxnen 3%.

Berancure maccy pu6o3sl CsH100s, koTopyto ciemyer pactBopuTh B 180 T BOJIBI,
4TOOBI MOJYYUTh PacTBOp ¢ Temneparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 06sa7aeT 60JIbIIMM OCMOTUYECKUM J1aBJICHUEM:
conepsxkarniuii 0,2 monb AlCl3 umu 0,2 Mo CsH1206 B 1 e pactBopa? CteneHp
nuccormaruu AlClz pasna 0,75.

CocraBpTe cXeMy raJlbBAHUYECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
ABIIIOTCS MarHUeBasi U LIMHKOBAs [JIACTUHKH, OMYIIEHHbIE B PACTBOPHI X HOHOB C
aKTUBHOHN KOHLeHTparuen | monb/n? Kakoil MeTann siBisieTcs aHOZOM, Kakoi KaTooM?
Hanummure ypaBHEeHHE OKHCIUTEIbHO-BOCCTAHOBUTEILHOM peakiny, MpOTeKarollel B
ATOM T'aJIbBAHUYECKOM 3JIEMEHTE, U Berurcaute ero JC.



103. MarnueBy!o IIIaCTUHKY OIIYCTHIIA B pacTBOP €ro coiu. IIpu 3ToM 351eKTpoaHbIit
MOTEHIIMAJI MarHus okaszajucs paseH — 2,41 B. Beruncinure KOHIIEHTpaMiO HOHOB MarHust
(B MOJIB/1I).

104. CranmapTHBIN 3JIEKTPOAHBINA MOTEHITHAT HUKEIS OOJIbIIE, YeM KoOabTa.
W3mMeHuTCs 11 3TO COOTHOIICHHE, €CITU U3MEPUTD MOTEHIIMAT HUKEJIS B PAaCTBOPE €T0
noHOB ¢ KoHIeHTpanuei 0,001 MoJb/J1, a MOTeHIMAIBI KOOAJIbTa — B PACTBOPE C
KoHueHTpauuei 0,1 Mous/n?

105. Kaxk mpoucxoaut armochepHas koppo3us crainu? Hanummure 3JeKTpoHHBIC
ypaBHEHUS aHOJHOTO M KaTOJIHOTO MPOIIECCOB.
106. Kaxk mpoucxoaut Koppo3ust IIMHKA, HAXOAAIIETOCS B KOHTAKTE C KaIMHUEM B

HEUTpaJIbHOM U KHCJIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE AHOJHOTO U
KaToAHOro nporeccoB. Kakoii coctaB mpoayKTOB KOPpo3un?

107. MeJib He BBITECHSICT BOAOPOA U3 pa3daBieHHbIX KucioT. [louemy? OaHako, eciau K
MEJHOH IUIACTUHKE, OMYIIEHHON B KUCIOTY, IPUKOCHYTHCS LIMHKOBOM, TO HA MEU
HaunHaeTcs: OypHoe BbleneHue Bogopoaa. OObsCHUTE 3TO SABJICHHE, COCTABHB
ypaBHEHHE aHOJTHOTO U KaTOJHOTO IpoleccoB. Hanmummre ypaBHEHUE MPOTEKAIOIEH
XAMHYECKOW PEAKIUU.

108. K kakoMmy THIy TOKPBITHI OTHOCATCS OJIOBO Ha cTayu U Ha Meau? Kakue
IPOIECCHI OYAYT MPOTEKATh MPH aTMOCHEPHOI KOPPO3UH Ty KEHHBIX
(OJOBSIHUPOBAHHBIX ) CTAIM M MEJIH, TIPH HEHUTpalIbHON peakiuu cpeabl u 298 K?
Hanwmmre ypaBHEeHHE KaTOTHBIX U aHOAHBIX PEAKIINH.

109. [TpuBenuTe mpUMephl KATOAHBIX U AHOJIHBIX MOKPBITHI /Ui KoOanbTa. CocTaBbTe
ypaBHEHHE KAaTOJHbBIX U aHOJHBIX MPOLIECCOB BO BJIAXXHOM BO3JIyX€ U B pacTBOpE
COJISTHOM KHUCIIOTBI IPU HAPYIICHUU [ETOCTHOCTU MOKPBITHSL.

110. Hanumnre ypaBHEHUS 2IEKTPOIHBIX PEAKIMM, IPOTEKAOIINUX IIPU KaTOJHON
3alIMTe CTAIbHBIX TPYO.
111. Kaxkas macca () rugpokcuia kauusi o0pa3oBajach y KaToJia pH dJICKTPOIU3e

pactBopa K2SO4, eciin Ha ocHOBe BblAennIoch 11,2 1 kucnopoaa, U3MEPEHHOTO NIPH H.
y.?

112. Omnpeznenute Maccy IMHKA, KOTOPBIHM BBIIEIUTCS HAa KaTOJE MPH JIEKTPOIIU3E
cynb(ara [MHKa B TeueHue 1 4 npu Toke 26,8 A ecnu BbIXOJ IMHKA Ha TOKY paBeH 50 %.
113. Kakas macca (r) H2SO4 o6pa3syercst 0koJ10 HEpacTBOPUMOIO aHOAA ITPU

anektpoiinse pactBopa NaxSO4, eciii Ha aHO/E BBIACISETCS KUCIOpPo o0bemMoM 1, 12 i1
U3MEpEeHHBIN Npu H.y? BeuncnuTe Maccy BeliecTBa, Bblesomerocs Ha katoze. Kakue
THUIIBI TUCTIEPCHBIX CUCTEM BbI 3HaeTE?

114. CocraBpTe cXeMy raJlbBAHUYECKOI'O JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
ABJIAIOTCS MarHueBasi U IMHKOBAs MJIACTUHKH, OMYIIEHHbIE B PACTBOPHI UX HOHOB C
aKTUBHOHN KOHLeHTpauen 1 Monb/n? Kakoil MeTann siBisieTcs aHOZ0M, Kakoi KaTooM?
Hanumure ypaBHeHHE OKUCIIUTEILHO-BOCCTAHOBUTENIBHOM peaklMy, IPOTEKAIOLIEH B
ATOM Tr'aJIbBAHUYECKOM 3JIEMEHTE, U Berurcaute ero JC.

115. MarsueByto IJIaCTUHKY OIYCTHIIM B PaCTBOP €ro coiu. [Ipu 3Tom 351eKTpoaHbIN
NOTEHIMAJ MarHus oka3ajics paBeH — 2,41B. BeiuncnuTe KOHIIEHTpAlMI0 HOHOB MarHUs
(B MOJIB/11).

116. CraHaapTHBIN JIEKTPOHBIHN MOTEHIIA HUKeNs OoJiblie, yeM KoOanbTa.
W3MeHUTCS 1M 3TO COOTHOILIEHUE, €CIIM U3MEPUTDH MOTEHIIMAT HUKEIIS B PaCTBOPE €ro
noHOB ¢ KoHIeHTparmeit 0,001 Mo/, a MoTeHIMAabl KOOalbTa — B PaCTBOPE C
koHieHntpanuei 0,1 Mmonb/n?

117. Kak mpoucxonut armochepHas kopposus ctanu? Hanummure 31eKTpoHHbIE
YPaBHEHMsI aHOJJHOT'O M KaTOJHOT'O ITPOLECCOB.
118. Kak nponcxoanuT Koppo3us IMHKA, HaXOAIET0Cs B KOHTAKTE C KaJMHEM B

HeﬁT‘paHBHOM H KHUCJIOM paCTBOpax. CocraBbTe SJICKTPOHHBLIC YPABHCHUC aHOJHOI'O 1
KaTOHOTI'O IMPOLECCOB. Kakoii cocTaB IIpOAYKTOB KOppO3I/II/I?



119. Menp He BBITECHSIET BOAOPOA U3 pa3daBiIeHHbIX KUcIoT. [louemy? OqHako, eciau
K MEIHOM IJIACTUHKE, ONMYIIEHHON B KUCJIOTY, IPUKOCHYTHCSA LIMHKOBOM, TO Ha MEIH
HaunHaeTcs: OypHoe Bblenenue Bogopoaa. OObsCHUTE 3TO SABICHHE, COCTABHB
YpaBHEHHUE aHOJAHOT'O U KaTOJHOTO IpoleccoB. Hanumnre ypaBHeHNE NpoTEeKaronei
XUMHUYECKOW PEaKLUH.

120. K xakomy TUIy HOKPBITUH OTHOCSTCS OJIOBO Ha cTaiu U Ha meau? Kakue
MPOIECCH OYAYT MPOTEKATh TP aTMOC(EPHON KOPPO3UH JTY)KEHHBIX
(OTOBSTHUPOBAHHBIX ) CTAIM U MEJIH, TIPH HEUTpaIbHOU peakiuu cpeabl u 298 K?
Hanumure ypaBHEHHE KaTOIHBIX U AHOAHBIX PEAKLIUMN.

121. [TpuBenuTe mpuMepsl KATOAHBIX U AHOJIHBIX MOKPHITUI /Ui KoOanbTa. CocTaBbTe
ypaBHEHUE KATOIHBIX U aHOJIHBIX MPOIIECCOB BO BJIAKHOM BO3/1yX€ U B paCTBOpE
COJIIHOW KHMCJIOTBI IIPY HAPYLIEHUHU LHETOCTHOCTU OKPBITHS.

122. Hanumure ypaBHEHUS 2IEKTPOIHBIX PEAKIMii, IPOTEKAIOIIMUX IIPU KaTOJIHON
3alUTe CTAIbHBIX TPYO.

123. Kakas macca (T) rugpokcu/ia Kaiausi 00pa3oBaiach y KaTojia IpH AJIEKTPOIIH3E
pactBopa K2SOs, ecnu Ha ocHOBe BbIAEAMIOCH 11,2 11 KUCIOpO1a, UBMEPEHHOTO MIPH H.
y.?

124. Onpenenute Maccy HUHKA, KOTOPBINA BBIICTUTCS HA KaTO/AE MPH SJEKTPOIH3E
cynbdara IHKa B TeueHue 1 1 mpu Toke 26,8 A eciu BBIXO[ IIMHKA Ha TOKY paBeH 50 %.

125. Kakas macca (1) H2SO4 06pazyetcst 0kos10 HEpacCTBOPUMOTO aHOa MPU

anektposinse pactBopa NaxSQOy, eciii Ha aHOAE BBIACIISETCS KUCIOpo o0bemMoM 1, 12 i
U3MEepeHHbIN pu H.y? BeruncnuTe Maccy BellecTBa, BBIACISIONIETOCS Ha KaToIe.

Pexomenganmnu nmo padore ¢ aureparypoit

B y4eOHBIX MOCOOMSAX, YKa3aHHBIX B OCHOBHOH JUTepaType B TOW WMJIM HHOH Mepe
PACKpBITO COJIEpKaHUE LEHTPAJIbHBIX TEM HacTose padoueil mporpaMmel. [Tomumo uzyueHus
OCHOBHOM JIATEpaTypbl IO JAUCHMIUIMHE «XHMHSA», CTYACHTY PEKOMEHIYETCS W3Y4UTh
JOTIOTHUTEIIBHYIO JTUTEPATYPY

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310POBbSI U HHBAJIM/I0B

[Tpu HeoOX0MMOCTH 00YUYaIOIIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3I0POBbSI U MHBATUJIOB (IO 3asiBIICHHIO 00YYAIOIIETocs) MPEI0CTaBIsAeTCs yueOHas
uH(popMalus B JOCTYNHBIX (POpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3NUECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYLICHUSIMU 3peHUs: B IeyaTHOH opMe yBennueHHbIM HIpUTOM; B hopme
AJNIEKTPOHHOIO  JTOKYMEHTa; WHJIVUBHUIyQJIbHBIE  KOHCYJbTAallMM  C  IPHUBICYCHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHAVBUAYAJIbHbIE KOHCYJIbTAIMM C TPUBJIEUYEHUEM CYpPAONEPEBOJUMKA; WHIAUBUAYAIbHbBIE
3a/1aHUsl, KOHCYJIbTAllMU U JIP.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-/IBUTATENILHOTO afnmapara: B ne4atHoit oopme; B popme
JIEKTPOHHOI'O JJOKYMEHTA; MHINBUyaJIbHbIE 3aJIJaHUs, KOHCYJIbTALlUU U JIp.

6 ®oH/I OLIEHOYHBIX CPEACTB IJIf MPOBEJICHUS TEKYLIEero KOHTPOJISI U MPOMEXKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO mns arrecranmm 0Oydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUN IUIAHUPYEMBIM pe3yibTaraM OOYYEeHHS T10
JTUCIUTITINHE (MOIYJITIO) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOILHBIC 3a/IaHMUS,



METOMYECKUE MaTepUaIbl, ONPEACIIAIONINE MTPOLIETYPhl OLIEHUBAHUS 3HAHUI, YMEHUI U HABBIKOB,
a TaKke KPUTEpUU M TOKa3zaTeNH, HeOoOXOAMMBbIE ISl OLCHKW 3HAHWI, YMEHUH, HAaBBIKOB U
XapaKTEePU3YIOIIHE ITAIbl ((OPMUPOBAHUS KOMIIETEHITUI B IIPOIIECCE OCBOSHUS 00pa30BaTeIbHON
porpaMMel, rpeacrasieHs! B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe M HHPOPMALMOHHOE 0o0ecnieuyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenaa numepamypa

1. Pocun, . B. O6mas u Heoprannueckas xumus B 3 T. T. 1. O0mas xumus : yueOHUK
s By3oB / U. B. Pocun, JI. I. Tomuna. — Mocksa : M3natensctBo FOpaiit, 2024, — 426 c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-9916-3816-6. — Tekctr : onaeKTpoHHBIA //
O6pazoBarenpHas 1maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (mara
obparmenusi: 20.09.2024).

2. Pocun, U.B. OO6mas u Heopranuveckas xumus B 3 T. T. 2. Xumus s-, d- u f-

asieMeHTOB : y4eOHuk mus By3oB/ U. B. Pocun, JI. JI. Tomuna. — Mocksa : M3nmarenbcTBO
FOpaiit, 2024. — 492 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02292-6. — Tekcr
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/536242 (nara obpamienus: 20.09.2024).

3. Pocun, U. B. OO6mas u Heoprannueckas xumusa B 3 T. T. 3. Xumus p-3JeMeHTOB :
yuebHuk ans By3oB / . B. Pocun, JI. JI. Tomuna. — Mocksa : U3natensctBo FOpaiit, 2024. —
436 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-02294-0. — Tekct : 37MeKTPOHHBIA //
Oo6pasoBarenbhas 1wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nara
obpamenus: 20.09.2024).

7.2  /lononnumenvnasa numepamypa

1. bopucos, A. H. Ananutudeckast XuMusl JJis 1earoros. PacueTsl B KOJTMYECTBEHHOM
aHanm3e : y94eOHUK W TpakTukyMm it By30B / A. H. Bopucos, U. 1O. Tuxomuposa. — 3-e usm.,
ucnp. u gor. — Mocksa : M3mparensctBo FOpaiit, 2024. — 153 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : snekrponHsid // OOpa3zoBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/536758 (nara obpamenus: 20.09.2024).

2. Kypb6artosa, C. B. Dnekrpoxumus : yueOHoe mocobue / C. B. Kypbarosa, E. E.
O®unkensireitn, P. B. Hlapurynun. — Camapa : Camapckuii ynusepcutet, 2022 — Yacrs 1 :
PaBHOBecus B pacTBOpax 3JeKTpoaUTOB. I eTreporennsie paBHoBecus — 2022. — 116 c. — ISBN
978-5-7883-1743-4. — TekcT : 31neKTpOHHBIH // JIaHb : 27eKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/336566 (mara obpamenusi: 30.09.2024). — Pexum moctyma:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

3. Ps6oB, B. JI. Xumus Hedtr u raza : yaebHoe nocodwue / B.JI. Ps6oB. — 3-e u3x., ucmp.
u gorn. — MockBa : UHOPA-M, 2024. — 311 c¢. — (Beicmee oGpazoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : omekrponHeid. - URL:
https://znanium.ru/catalog/product/2145088(nara obpammenus: 30.09.2024)

4. Cemyxun, C. II. Xumus HedTH u raza ans reonsoros : yue6Hoe mocodue / C. IL
Cemyxun. — Tromens : TroM[HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAs cucTema. — URL:
https://e.lanbook.com/book/138261 (mara oOpamenus: 30.09.2024). — Pexum goctyna: st
aBTOPH3. NIOJIb30BATEIICH.



5. Tymukun, E.W. Xumus B CTpOWTEIBbCTBE : ydeOHOE MmocoOHe st By30B /
E. W. Tynukun. — 2-e u3z., uctp. u nomn. — Mocksa : U3znarensctBo FOpaiit, 2024. — 180 c. —
(Boiciiee  o6pazoBanme). — ISBN 978-5-534-04152-1. — TekcT : SJEKTpOHHBIA //
Oo6pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/538328 (mata
obpamenusi: 20.09.2024).

6. Xumus. Pazngen «Oprannueckas xumusy : yaeoHoe nmocooue / U. B. Temepera, M. H.
Koxesuna, E. A. CkynaeBa, C. b. Jlopunerkas. — Omck : Omckuii 'AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — Tekcrt : anekTpoHHbIN // JIaHb : JIIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL: https://e.lanbook.com/book/407573 (mara obpamenus: 30.09.2024). — Pexxum poctyma:
JUIsl aBTOPH3. T10JIb30BaTEIICH.

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '"'Humepnem',
6KI04an npogeccuonanvuovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeodX00UMOCMU):

[NoctHayka — uHTepHET-)KypHan o Hayke. URL: https://postnauka.ru/

O6pasoBarenbHas matdopma "FOPAUT"

XuMuK caiit o xumun. URL: http://www.xumuk.ru/

DnekTpoHHO-Oubnoreynas cucrema "ZNANIUM.COM"

DnexTpoHHO-O0ubnuoreyHas cucrema "JIAHB"

6. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyna: http://oaji.net/
7. Ilpesunmenrckas OuOmmoreka uM. b.H.Empnuna (0a3a JaHHBIX —Pa3IMYHBIX

ok

npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/
8. Hudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum moctyna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOE oO0ecrevyeHHe IMCHUILIMHBI (MOAYJs) W Iepe4YeHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NPH OCYHIECTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAasl epeYeHb MPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e [IpoekTop

o AxBamuctiistop PHS AQUA 4

e Becwr ananmutuueckue BJI-210

¢ lonomep N-500 6a3oBbIii

e [IIkad cym-s1it CHOJI 58/350(31€eKTpoH.,cTajab,BEHT-P)
[IporpammHoe obecnieueHue:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

MOJCIUPOBAHUA, MATEMATHIECKOTO
a”HaJIn3a, €CTCCTBECHHOHAYYHBIC U
06IIIeI/IH)KeHepHLIe 3HaHUuA

Hazpanue OIIOII BO, Kox u popmymuposka Kox 1 popmynupoBka MHIAKATOPA JOCTIDKCHHS
COKpAIIEHHOE KOMITETEHIINN KOMITCTEHIIHU
21.03.01 OIIK-1 : Cnocoben pemrats 3amaun, | OIIK-1.2x : ucmomp3yeT ecTecTBeHHOHAYYHBIE
«Hedrerazosoe nemo» | oTHoOcsIHMECs K MPOPECCHOHATBHONW | METOBI M MOAENHN B TEXHUIECKUX MPUIIOKCHHUSAX,
(b-HJT) JIEATENbHOCTH, NPUMEHSST METOIBI | BBIAENSAET KOHKpETHOE coziepKaHNe B

TIPUKIIATHBIX 3a/1a9ax

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIll€ B CJIydac, €CJIU IIOJIYYCHHBIC
PE3yIbTaThbl o6yquM51 o AUCHUIINIMHC OLCHCHBI ITOJOXHTCIBHO (,Z[I/IaHa3OH KPUTCPHUCB
OLICHUMBaHUA PE3YJILTATOB O6yLIeHI/I${ «BadYTCHO», «YAOBJIECTBOPUTCIbHO», «KXOPOILIO», ((OTJ'II/ILIHO»).
B CJIy4ac OTCYTCTBUSA IMOJIOKUTEILHOMN OICHKKW KOMIICTCHLMA Ha JAHHOM J3Tall€¢ CUYHUTaCTCs

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerenmust OIIK-1 «Cnioco6eH pemats 3a/1aud, OTHOCAIIHUECS K TPodhecCHOHATbHOM
JeATEeTLHOCTH, PUMEHSISI METO/IbI MOJICTTUPOBAHUS, MATEMAaTHYECKOTO aHAIN3a,
€CTECTBEHHOHAYYHBIEC U OOIICMH)KEHEPHBIE 3HAHUS

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHIKCHUS KOMITCTCHITUN

Pe3ynbraTel 00y4eHUs 110 AUCIUTUINHE
Ko u OpMYJIMPOBKA
A (popmy:p Kpurepuu OLICHUBAHUS
HUHANKaTOpa AocTReHUs [ oo
2 Tum pe3ysbTaToB 00y4eHUs
KOMIETCHIHH pes- PesyneTar
pes3-Ta
Ta
OIIK-1.2x HCIOJIb3YET OOBSICHSAET: COCTaB, CTPOCHHE
€CTECTBEHHOHAYYHBIC U XHMHYECKHE  CBOiicTBa
METOABl W MOJENH B KHCJIOT, OCHOBAaHUH, OKCHJIOB,
TEXHUYECKHUX TPHIOKCHUSIX, aM(OTEepHBIX  COEAMHEHUH,
BBIJICIISICT KOHKPETHOE COJICH; aTOMHO-
CONIEpXKaHWE B IIPUKIATHBIX (GyHIAMEHTAIBHBIX  Pa3[cOB | MOJCKYISPHOE yYeHHUe,;
3aagax XUMHA B o0bemMe, | crpoeHme aToma;
P11l | 3namme HEOOXOIUMOM JUISI OCBOCHHSA | MEPUOTUICCKYIO cucTeMy
XUMHYECKIX  OCHOB  IPH | 3JIEMEHTOB; TEOPUIO
pelIeHIH PacTBOpPOB; OCHOBHEBIE
podecCHOHAIBHBIX? 3a/1a4 3aKOHOMEPHOCTHU NPOTEKaHUS
XUMHUYECKHUX MIPOIIECCOB;
KHCJIOTHO-OCHOBHBIE u
OKHCIIUTEIbHO-
BOCCTaHOBUTEIHLHBIE
CBOMCTBA BEIICCTB
aHATTU3UPYyET TIPOCTHIE
BEIIECTBA W HCCIEIyeT
XUMUYECKHE IPOLECCHI
. HCIOJIb30BaHUEM
JienaTh IpoCTeiIne OHEHKH 1
CTaHIapTHBIX METOJIVK;
pacueTsl JUTSE aHanmms3a
N 00BsCHSET XHUMUYECKHE
P12 | YMeHue | XMUMUUYECKUX  SIBJICHUH B N
. CBOWCTBa aTOMOB B
HCIOJIB3YEMOM anmapaTtype u
3aBHCHMOCTH OT CTPOCHHUS UX
TEXHOJIOTHYECKUX MpoIieccax
3JIEKTPOHHBIX 0001109€K;
TIPOBOJTUT pacueTsl
KOHLEHTpaluui pacTBOpoB
pa3IUYHBIX COEJIMHEHUH,




omnpeenseT M3MEHEHUE
KOHLIEHTpaLUi npu
MPOTEKAHUU XUMHUYECKHUX
peakuuii; onpeaenser
TEPMOJIMHAMUYECKHE

XapaKTEPUCTUKU XUMUYECKUX
peakuuii U paBHOBECHBIE
KOHLIEHTPALUH BELIECTB,
npuMmenser npuHuun Jle-
[[Matenbe K  XUMHUYECKUM
paBHOBECHUSIM;  UCHOJIB3YET
BEJIUUMHBI KOHCTaHT
JUCCOLMAIIH TUTSt
XapaKTePUCTUKU CHUJIBI
3JIEKTPOJINTA; COCTaBJISICT
YpaBHEHHUS  OKHCIUTENIBHO-
BOCCTaHOBHUTEJIBHBIX PEAKLIMM
METO/I0M 3JIEKTPOHHO-
HMOHHOTO OaNaHca; COCTAaBISET
3JIEKTPOXUMUYECKUE

CHCTEMBI; COCTaBIIACT
YpPaBHEHUS peaxuui

3JEKTPOIN3a PacTBOPOB H
pacIuiaBoOB COJIEH; BBIIOJIHSIET

P13

Hasrix

pacueTsl 3JIEKTPOHBIX
MOTEHIINAJIOB,
INEKTPOABIIKYIIEH CHUTBI
(a.1.c.) TraJbBaHHYECKUX
JJIEMEHTOB.
BBIMOJHSET OCHOBHbBIE
XHUMHUYECKHE J1abopaTOpHbIC
orepaluy; orpeieNieHue
BBITIOJTHEHHS OCHOBHBIX | COCTaBa,  MapaMeTpoB U

XMMUYECKHX J1abOpaTOPHBIX
onepanui

CBOMCTB XUMHUUYECKUX CHUCTEM,
Oe3omacHoro oOpamieHus ¢
XUMHUYECKUMH MaTepuajiaMiu
C yd4eToM uX (HUINUECKUX
CBOICTB.

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGodeil mporpaMmbl TUCHUILIHHBI
(Momymns).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle Iu1aHupyeMble

Kontponupyemsbie Tembl

HanmMenoBaHMe OLIEHOYHOTO CpEeACTBA U
npeacrasieHue ero B POC

Ppe3yNbTaThl 00y4eHHS JICIUTLTHHBI ] TpomexyTouHas
Texylmuil KOHTPOJIb
aTTecTarys
Ounast popma oOyueHUs
P11 3HaHue :

(yHIaMEHTaIbHBIX 1.1. Beenenue B CobGecenoBanue Tect

paseoB xumu B oGbeme, | AMCIHILIHHY. Knacch

HEOBXOIMOM I HEOPraHUYECKUX

OCBOCHUSI XUMHUYECKHX COCANHCHUH Tecr Tecr




OCHOB IIPH PELICHUU

pOdeCCHOHANBHBIXD L2 A CobecenoBanue Tecr
.2. AtromHO-
3amad OMHO
MOJIEKYJISIPHOE YUeHHE
Tect Tect
1.3. Crpoenue atoma 1 CobecenoBanue Tect
MIEPUOTNIECKasi CHCTEMa
snemenToB ..
Menzieneena Tecr Tecr
1.4. Teopust pacTBOpPOB.
OCHOBHBIE CobecenoBanue Tecr
3aKOHOMEPHOCTH
NPOTEKAHUS XUMUYECKHX | Tecr Tecr
IIPOLIECCOB
L.5. OkucmurenpHo- CobecenoBanue Tect
BOCCTaHOBHTEIBHBIC U
AMEKTPOXUMUICCKUE
MPOLIECCHI Tect Tect
PJ12 YMeH“‘E - ACTIaTh 1.1. BBeene B Jla6opaTopHas Jla6opaTopHas
MPOCTCUIINE OLICHKU U o K pabota pabora
UCLUILTHHY. Bl
pacueTsl s aHAIIn3a AUCHUILTAHY. BJ1acC
N HEOPTaHHUYECKUX
XUMHYECKHX SBICHUI B COpraHmiec JlaGopatopuas Tect
. WHCHUN
HCTIONB3yeMOH COCHMHE pabora
ammaparype u
pATYP JlabopaTopras JlabopaTopras
TEXHOJIOTHIECKUX 5 5
aboTa aboTa
nporeccax 1.2. ATomMHO- p p
MOJIIEKYJISIPHOE yUCHHE JlaGopatopHas
Tect
pabota
JlabopartopHas Jlaboparopnas
pabora pabora
1.3. Ctpoenue atoma u ﬂﬁSOPaTOPHaﬂ Tecr
nepuonuyeckas cuctema | PadoTad
dnementos JL.1. PaszHoypoBHEBBIE Teer
Menneneesa 3329 U 3aJJaHHS
Pecdepar Tect
JlabopaTopHas JlabopaTopnas
1.4. Teopust pacTBOpOB. pabora pabota
OcHoBHbIE
JlabopaTopuas
3aKOHOMEPHOCTH Tect
pabora
NPOTEKAHUS] XUMUYECKHX
IIpOLECcCoB PazHoypoBHEBBIE Teer
33724y ¥ 3a7aHus
JlabopaTopnas JlabopaTopnas
pabora pabora
1.5. OkucnurensHo-
BOCCTaHOBHUTEJbHBIC U JlabopartopHas Teer
AEKTPOXUMHUIECKUE pabota
MIPOLIECCHI b
a3HOYpOBHEBEIE
P Tect
3a7a4uM ¥ 3aaHusl
P13 Hasbik : BbINOTHEHMS 1.1. Beeniene 5 Jla6opaTopHas JlaGopaTopHas
OCHOBHBIX XUMHYECKUX o
.| muctunmuny. Knaccsl pabora pabora
1a00paTOPHBIX ONepanui
HEOPraHM4ECKUX JlaGopatopHas
COEIMHEHUN Tecr

pabora




Jlaboparopnas Jlaboparopnas
1.2. Atompo- | Pabora paGora
MOJIEKYJISIPHOE yUCHHE JlaGopaTopHas
Tect
pabota
1.3. Crpoenne atoma u JlabopaTopuas JlabopaTopuas
NepuoamIeckas crcrema | Pa00Ta pabora
3JIEMEHTOB A. JlaGopatopHas Teer
Mengeneena pabota
1.4. Teopust pacTBOpOB. | JlaGopaTopHast JlabopaTopHas
OcHoBHBIE paGota pabota
3aKOHOMEPHOCTH
npotekanus xumudecknx | JIaboparopHast Tecr
IPOLIECCOB pabora
1.5. OKucIHTenbHO- | J1200paTopHas Jlabopartopras
BOCCTAHOBHTeNbHBIE ~ w | PA0OTa pabora
INEKTPOXUMHUCCKHE JlaGopaTopHas
Tect
MPOLIECCHI paGora

4 Onucanue nNpoueaypbl OLeHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIETCHIIMA Ha JaHHOM JTare OICHUBACTCS I10
pe3yJbTaTaM TEKYIIUX U IMPOMEKYTOUHBIX aTTECTAIlUi MPH MOMOIIU KOJUYESCTBCHHOMN OICHKH,
BEIpaXCHHOW B Oayutax. MakcuManbHas cymma OaJioB 1Mo auciurumHe (Moxynro) pasHa 100
Oamnam.

OIICHOYHOE CPENICTBO
Bun yaebnoii Or4er mo
. Tect k
JIeSITEIbHOCTH CobecenoBanne | 1abopaTopHO Pedepar | 3agaun Hroro
Temam 1-5
pabote
Jlekuun - - - - 10 10
JlaboparopHbie o5 14 ) ) ) 39
paboTBhI
CamocTosTenpHas ) ) 3 24 ) 27
pabora
ATtrecranus - 14 - - 10 24
Htoro 25 28 3 24 20 100

CymMma 6aioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM YUY€OHOH JACSATEIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma

SULIOR Orienka no
o MPOMEKYTOTHOM XapakTepucTHKa KauecTBa cHOPMUPOBAHHOCTH KOMIICTCHIIMU
aTTeCTaIl[1
JACLUTIIINHE

CTyzeHT AeMOHCTpHUpYeT ChOpMHPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETCHIINH,
00OHapy>XHMBaeT BCECTOPOHHEE, CHCTEMaTHIECKOoe U TIyOOKoe 3HaHHe y4eOHOTO
MaTepuana, yCBOWJI OCHOBHYIO JIHMTEpaTypy M 3HAKOM C JOIOJHUTEIbHOM
ot 91 no 100 «GadTeHO» / JMUTEPaTypoil, PeKOMEHIOBAaHHOW MpPOTPaMMOM, yMeeT CBOOOTHO BBINOIHATH
(OTTHHHOY IpaKkTUYeCKUe 3aJaHusl, IPelyCMOTPEHHbIE IPOrpaMMOii, CBOOOHO ONEpUpPYET
NPUOOPETEHHBIMH 3HAHUSMHM, YMEHHSIMH, IPUMEHSeT HX B CHUTyalHUsIxX
NOBBIIIEHHON CJI0KHOCTH.
CTyzieHT AeMOHCTpHUPYeT ChOpMUPOBAHHOCTD TUCLUIUTHHAPHBIX KOMITETCHIINH:

ot 76 110 90 «3a4TeHO» / OCHOBHBIE 3HAHMs, YMEHHS OCBOEHBI, HO JOIIyCKalOTCSl HE3HAYUTEIbHBIE
«XOpOoIIO» OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH aHATUTHIECKHUX OMEpaIysx, MepeHoce
3HAHUM U YMEHUIl Ha HOBBIE, HECTAHJAPTHBIEC CUTYAIIH.
CryzieHT AeMOHCTPHUPYeT ChOPMUPOBAHHOCTD JUCIUILUTMHAPHBIX KOMITCTCHIIUH:
o161 1075 «3a4TeHo» / B XOJi€ KOHTPOJIbHBIX MEPONPHUATUH [OMYCKAIOTCS 3HAYUTENbHBbIE OIIMOKH,

«YHAOBJICTBOPUTEIIBLHO» POSABIIICTCA OTCYTCTBUE OTACIBHBIX 3HaHHﬁ, ymeHm‘/i, HaBBbIKOB 11O HEKOTOPLIM
JUCHUIUVIMHAPHBIM ~ KOMIIETEHOUAM, CTYACHT MCHBITBIBACT 3HAYUTCJIBHBIC




3aTPYAHEHUs IPU ONEPUPOBAHUY 3HAHUSIMHU U YMEHHMSMHU TIPH MX MEPEHOCE Ha
HOBBIE CHTYaIIUH.

«HE 3a4TCHO» / JIMCLMIUTHHAPHBIE KOMIIETEHIMU He chopMUpOBaHbI. [IposSBIsSeTCs MONHOE WK

ot 0 mo 60 o .
«HEYJIOBJICTBOPHUTENIHHOY» | MPAKTUYECKH MOJHOE OTCYTCTBHE 3HAHUH, YMEHHH, HABBIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 IlpumepHblii IepeyeHb BONPOCOB /1Jisl coO0ece0BaAHUS

Uro takoe okcuapl? Kak ux KiacCHPpUUUPYIOT 10 XUMHUYECKUM CBOUCTBaM?

Yrto Takoe OCHOBHOCThH KHUCIIOTHI, KUCIIOTHOCTh OCHOBaHHSI?

UYro Takoe oCHOBHBIE COTH?

B yewm 3akmtogaroTcst cBoiicTBa aM(OTEPHBIX THIPOKCHU]IOB?

Kaxkue Bub! coneit pazinuyaroT?

Yro Ttakoe peakius HelTpanuzanuu? Kakue npoaykThl peakiiuu 00pa3yrorces mpu

peakuuu HelTpaau3anuu?

CdopmynupyiiTe 3aK0H MOCTOSHCTBA cOcTaBa?

8. HanmmmuTe mosHbIE 3JEKTPOHHYIO KOH(UTYPAITUIO aTOMa KHCI0poAa (TIOPSIIKOBBIN
Homep B Tabmuie [[.1. Menzaeneesa 8) u atoma xiopa (MOPsIAKOBBIN HOMEP B Ta0JIuIIe
.. Menneneesa 17).

9. Vkaxure, y KaKHX U3 HUKE IPUBEACHHBIX MOJIEKYJ] XUMUYECKUE CBSI3U UMEIOT
noJisipHbli Xapakrep: Fz, CO, Hz

10. JlatiTe onpeeieHUE BaJICHTHOCTH.

11. Kaxas a5ekTpoHHas KOH(pUTYpalysi aTOMOB SIBJIIETCS YCTOMYMBON?

12. Monspnas macca BeuiectBa? Jlaiite onpenenenue u npuBeaute GopMyiy pacuera.

13. MousipHas Macca SkBHBaJIeHTa BemiecTBa? Jlaiite onpesenenue u nmpuBeauTe Gopmyry
pacuera.

14. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB.

15. Peakiuu noHHOTO 0OMEHA UAYT /10 KOHIIA B pe3ynabTaTe 00pa3oBaHus?

16. [aiite onpe/iesieHre CHUIBHBIM M CTIA0BIM 3JICKTPOTUTAM.

17. Chopmynupyiite npuniun Jle-Illatense.

18. B uéMm paznuune B CTPOSHUH BHEIIHETO YHEPTETHYECKOTO YPOBHS Y METAJUIOB U
HEMETaJUIOB?

19. Kak ycTpoeHa KpUCTaUIMYecKast penieTka MeTauioB?

20. U3 npuBen€HHOTO MepeyHs BHIMHUIINTE Ha3BaHUS METAJUIOB, 3alIUIITNTE CUMBOJIBI 3TUX
AJIEMEHTOB: 0JIOBO, KaJAMHI, MBIILIBSK, U0/, OJIOBO, TEJIIYp, Oapuii, KpUIITOH, MOJUO/IEH,
celleH, PTyTbh, OepuILIHii, 60p.

21. Uro Takoe kopposus? Kakue BUIbI KOPPO3HH PA3THIAIOT?

22. Ilepeuncanre cnocoObl 3alIUTHI OT KOPPO3HH.

23. Kakne peakuuy Ha3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIMU?

24. Kak HaliTH CTeNeHb OKMCICHUS aTOMa XUMHUYECKOT0 AJIeMEeHTa Mo (GopMyJie ero
coequHenus ?’Kakoil camblil 2JIEKTPOOTpULIATENBHBIN AeMeHT [leproinueckoi CUuCcTeMbl
JI.1. MenpeneeBa.

25. Urto Takoe anekTponm3? Kaknue BUIBI 2JICKTPOIIN3a Pa3IHIaoT?

26. CpaBHHTE IPOLIECCHI THAPOIN3A U SIEKTPOIIU3A.

27. B Tpu ipoOUpKH, colieprKaIie MOPOIIKA MarHus, xele3a u cepedpa, 100aBuim
OJIMHAKOBBIN 00BEM COJSHOM KUCIOTHL. B Kakoit mpobupke He OyaeT HaOIoAaThCs
BhIjIeNIeHHE Ta3a? B kakoif mpoOupke peakius CTaHeT MpoTeKaTh Oosiee OypHo? OTBET
o0ocHyiiTe.

28. Uto Takoe xumMuveckast KuHeTrka? UTo Ha3bIBAaeTCS CKOPOCTHIO XUMUYECKON peaKiuu?

29. Copmynupyiire npasuio Baut-I'odpda.

30. Kakoe cocTosiHue 00paTHMOi peakiuy Ha3bIBaeTCsl XUMHUECKUM paBHOBecreM? Kak ero

CMECTUTH?

oukrwnE

~




31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45.

Kak yreuku HEeQTH npu e€ qo0bIue M TPAHCTIOPTHPOBKE BIUSIIOT HA COCTOSIHUE
OKpYy>Karoleu cpenbl?

KakoB cocras nHedpru?

Kakue gusnueckue cBONCTBA KOMIIOHEHTOB HE(PTH JIeKaT B OCHOBE IIEPEroHKH HepTu?
UTo0 Takoe OKTaHOBOE YHCIIO?

Kak moBbIlaroT OKTaHOBOE YK CIIO?

YpaBHEHNE KOHCTAaHTBI PABHOBECUS F€TEPOr€HHON peakuu
CuCO3(1)«>CuO(1)+CO2(T) uMeeT BHUI .
[Ipu HapyIIeHUU HUKEJIEBOTO MOKPHITHS HA JKEJIE3HOM M3JEJIMU B KUCIION cpesie Ha
aHoJie OyIeT MpOTeKaTh peakiys, ypaBHEHHE KOTOPOIl UMeeT BU .
[Tpu paboTe rabBaHMYECKOTO AJIEMEHTA, COCTOSIIETO M3 KaIMUEBOTO U HUKEIIEBOTO
3EKTPOAOB, orpyxeHHbIX B 0,02M pacTBOpHI UX Cynb(aToB, HA KATOJE MPOTEKAET
peakiusi, ypaBHEHHUE KOTOPOU UMEET BU/]T .
[Ipu HapyIeHUU OJIOBIHHOIO IMOKPBITHS HA 5KEJIE3HOM M3JEJINH B KUCIION cpesie Ha
aHojie Oy/IeT MPOTEeKaTh Peakiiusl, ypaBHEHHE KOTOPOU UMEET BU]T

VYKaXuTe 4ncio MPOTOHOB U YUCIIO JIEKTPOHOB B sAJIpe aToMa 1o Homepom 20.

[To kakOMy ypaBHEHHIO PACCUUTHIBACTCS BEIMYHMHA JICKTPOIHOTO MOTEHITHATA JUIs
METaJUTMYECKOro 3JIeKTpoaa?

Kakoe mokpbITHe MeTasuia Ha3bIBAETCS aHOTHBIM?

Kakoe IMOKPLITHUEC MCTAJIJIa HA3bIBACTCA KaTOI[HI)IM?

[TpuBeauTe NpUMep — KAKOW MeTall 00pa3yeT KaToIHOE OKPBITUE 110 OTHOIICHUIO K
xKenesy?

[TpuBeauTe NpuMep — KaKOK MeTajll 00pa3yeT aHOHOE MOKPHITHE MO0 OTHOLICHHIO K
xKenezy?

Kpamxue memoouueckue ykazanus
KoHTposbHBIE BOMPOCHI MO3BOJISIIOT MPOBEPUTH C(HOPMHUPOBAHHOCTH KOMIETEHIMH Yy

CTyJIeHTa MO JWCHUIUIMHE (MCHOJB3YIOTCS TMpPH TMOJNYYEHUU JIONYCKAa K BBITOJIHEHHUIO
1abopaToOpHOM paboThI, 3alUTE OTYETA U MPU MPOBEPKE YCBOCHHOI'O JIEKIIMOHHOIO MaTepuaa,
JUTSL CAMOCTOSITENIbHOM OIEHKM KayecTBa OCBOEHUSI Y4eOHOM MUCIUIUIMHBI, TPU TOJITOTOBKE K

3a4ery).
HpI/I IOUCKE OTBCTOB Ha BOIPOCHI PCKOMCHAOBAHA OCHOBHAA U JOIIOJHUTCIIbHAA
TuTeparypa.
Llkana oyenxu

OneHka bayuer* Onucanue
CTyoeHT JAeMOHCTPHpYeT CGOPMHPOBAHHOCT KOMIIETEHIMM Ha HMTOTOBOM  YPOBHE,
00HapyXHBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe M TIIyOOKOoe 3HaHHe y4eOHOro Marepuana,

5 5 YCBOMJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JIOMOJIHUTEIIBHOI JINTEpaTypoil, pPeKOMEHI0BAHHOH
HpPOrpaMMOii, yMmeeT CBOOOZHO BBITMOJHATh TEOPETHYECKHE W TMPAKTHYECKUE 3aJaHus,
HpelyCMOTPEHHBIE TPOrpaMMOi, CBOOOJTHO ONepUpyeT NPHOOPETEHHBIMH 3HAHUSIMHU.
CTyzieHT AEMOHCTPUPYET CPOPMHUPOBAHHOCTh KOMIIETEHIIMH HAa CPEIHEM YpPOBHE: OCHOBHBIC

4 4 3HaHUA OCBOCHBI, HO JOITYCKAIOTCSA HE3HAUYUTEIIbHBIC OI_I_II/I6KI/I, HETOYHOCTH, 3aTPYAHEHUSA IPU
AQHAIMTHYECKUX OIlepalHsiX, HepeHoce 3HAHMIT M Ha HOBbIE, HECTAHIAPTHBIC CHTYAIHH.
CTyaeHT JneMOHCTpHpYeT CHOPMHPOBAaHHOCTh KOMIICTCHIMH Ha 0a30BOM YpPOBHE: B XO€

3 3 KOHTPOJIBHBIX Mep?HpHﬂTI/Iﬁ JIOTTYCKAIOTCS 3HAYUTEIIbHBIC OIIMOKH, NPOSIBISETCS OTCYTCTBUE
OT/ICNbHBIX 3HAHUH MO HEKOTOPHIM KOMIIETEHIMSIM, CTYACHT MWCIBITBIBACT 3HAYHMTEIBHbIC
3aTPYAHEHUS ITPU OTICPUPOBAHNHN 3HAHUAMU IIPU UX IEPEHOCE HA HOBBLIC CUTYAIIUU.

2 2 CTyIoeHT HNEeMOHCTpUPYET C(bopanOfaHHOCTb KOMIIETEHIIMM Ha YpOBHE HIDKe 0a30BOro,
NPOABJIACTCA HENOCTATOYHOCTh 3HAHUHU.

1 0 ITposiBIISETCsI HOJHOE WITH TIPAKTHYECKH TIOJIHOE OTCYTCTBHE 3HAHHH.

>kI(pI/ITGpI/II/I OLICHKU YCTHBIX OTBETOB I10 OTJIEIBLHOMN TeMEe TUCITUTLINHBI (BCGFO 5 TCM)




5.2 Ilpumepnbl TECTOBBIX 3aJaHU

Tect Ne 1 (¢ 0IHMM M MHOKeCTBEHHBIM BAPUAHTAMU OTBETOB)

1. Xumuyeckas popmyna cyabhuTa KaabIus

1)CaSOg4

2)CaSO0s3

3)CaS

4)CaxS03

2. NaCl, K2SO4, H3PO4. CkoJIbKO BEIIECTB M3 MPUBEICHHON TPYIIIBI OTHOCSATCS K COSIM?

1)0

2)1

3)2

4)3

3. OT™meThTe rpynmy, B KOTOPOM MPUCYTCTBYIOT TOJIBKO KHUCIOTHBIE OKCH/IBI

1)FeO u Na2O

2)Al;03 u ZnO

3)Ca0 u SO»

4)SiO2 1 N2O3

4. HepacTBOPUMBIM THIPOKCHJIOM H IIEIOYBIO SBISIFOTCS COOTBETCTBEHHO

1)Pb(OH). u Ba(OH):

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. I[Iponykrom B3aumozneicteust Cl20 + H20 saBnsiercst

l)xnopHoBaTucTas KUCI0Ta

2)XJI0pHas KUCIOTa

3)constHast KUCIIOTa

4)xnopucTas KUCIOTa

6. Onpenenute MoneKyIsipHyto Maccy coeauHeHue CaCOg:

1)25

2)50

3)100

4)150

7. Beibepute XxapakTepUCTUKY COCTaBa MOJIEKYJIbI IIPOCTOTO BEIIECTBRA:

1)cocTOUT M3 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOTO BUJA

3)coAep KUT TOJIBKO JIBa aTOMa

4)comepKUT TOJILKO OJIMH aTOM

8. O603HaUYbTE PTIEMEHT, KOTOPBIM BXOJUT B COCTAB TJIABHOM MOATPYIIIIHL:

1 )xanpuuit

2)xkenes3o

3)menn

4)pTyTh

9. Ompenenute YUCIO DJIEKTPOHOB, KOTOPOE MOXET COJEpKaThcsi Ha f — MomgypoBHE
AIIEKTPOHHON 00O0JIOUKH:

1)7

2)8

3)10

4)14

10. Ykaxxnute 4nciio IpOTOHOB B sAZIpe aToMa 1o Homepom 20:

110

2)20

3)30



4)40

11. KoBaneHnTHas cBsi3b MeXAy aToMamMu A-B ocyliecTBisieTcs 3a CUer:
I)nepexona snexkrtpona oT A k B

2)cu1 3IEKTPOCTATUYECKOTO TPUTSHKEHUS. MEX]Ty aTOMaMHU
3)mepexphIBaHusl aTOMHBIX opOuTaneit aromoB A u B

4)nepexo/a mapsl 3JIEKTPOHOB OT A k B

12. NoHHas CBSI3b OCYILIECTBISIETCS B pe3yJIbTaTe:

1)o6pazoBanus 00IIEH FIICKTPOHHON MAPBI

2)nepexoja 3IEKTPOHHOM aphl OT OTHOTO aTOMa Ha CBOOOAHYIO OpOUTANIb IPYTOro aToMa
3)cuit 3IEKTPOCTATUUECKOTO MPUTSIKEHHS MKy HOHAMU

4)cMeneHus 3J€KTPOHHOM Mapbl OT OJHOI0 aTOMa K JPyroMy

13. HaunOounbliee yncio HOHOB 00pa3yeTcs MpH TUCCOLUALUU AIIEKTPOIIUTA
1)K2S0O4

2)LiOH

3)H3POs4

4)Al2(SO04)3

5)NazPO4

14. VI3ameHeHue naBJeHHs HE CMEIIaeT PAaBHOBECHS B CUCTEME:

1)Hz: + Se =H»Se

2)Ho+ Cl, =HCI

3)H2 + Bro = HBr

4)NO + O2 = 2NO2

15. Okucnurens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBII
1)BoccTaHaBnuBaeTCs

2)[IpUHUMAET JIEKTPOHBI

3)okucisercs

4)oTnaéT CBOU 3IEKTPOHBI

16. IIpu smeKkTposar3e BOAHOTO pacTBOpa HUTpaTa Kajiusl HAa aHO/IE BBIJEIACTCS:
1)O2

2)NO>

3)N2

4)H>

17. Ilpu snexTpoau3e pacTBOpa MOAKIA HATPUS y KaToAa OKpacka JIaKMyca B pacTBOpE:
1)xpacHas

2)cuHss

3)¢duoneroBas

4)xénras

18. Bogopoxa oOpa3yeTcs mpH 37EKTPOJIU3€ BOJHOIO pacTBOpa:

1)CaCl;

2)CuSOg4

3)Hg(NOs3)2

4)AgNO3

19. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI ONPEIEIAETCH. .
DIIpaBunom Bant-I'opda

2)[Ipunnunom [Maymmn

3)3akonamu Paymns

4)I1Ipasunom Knaitnepona-Menpeneesa

20. XuMHYecKoe paBHOBECHE MOXKHO OINpEAEIHTb, KaK TaKOe COCTOSHHE CHUCTEMbI
pearupyrouux CUCTeM, IpU KOTOPOM ...

1)cKOpOCTH IPSIMOM peakIuu O0JIbIIE CKOPOCTH OOPATHOM peaKIiu
2)cKOpOCTh 0OpAaTHON peakuy 0OJIbIlIe CKOPOCTH MPSIMOM peaKkIiuu
3)ckopocTH NpsMOil 1 0OpaTHON peakIuil paBHbI MEXAY COO00M



4)CKOPOCTh MPSIMOM PEaKIIMK MEHBIIIE CKOPOCTH OOPAaTHON pPeakIuu

Tect Ne 2 (Ha cooTBeTCTBHE  OTKPBITOIO THIIA)

1. YcraHoBUTE COOTBETCTBHE MEX]y peareHTaMH M KPaTKUMU MOHHBIMU YpaBHEHUSMU
peakuui

A. BaCl2 u Na2COs

b. Ba(NO3)2 u H2SO4

B. CuCl2 u NaS

1. Ba®* + SO4* = BaSO,

2. Cu**+S* =CuS

3. Ba*" + CO3* = BaCOs

4. Ba®*+ S* = BaS

2. Bocnonwsyiitech Tabmuuenn .M. MenneneeBa u yCTaHOBUTE TOCIEIOBATEIBHOCTh
BO3pacTaHud 3apsja siipa 3JEMEHTOB:

)xanuit

2)HaTpuid

3)pyoumii

4)aKTUHUN

3. YcTaHoBUTE COOTBETCTBUE MEXKAY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

I'. AmmoMuHIHT

4. YCcTaHOBUTE COOTBETCTBHE:

CxeMa u3MeHEeHUs CTEIeHEH OKUCIICHUS

1.Cr° > Cr?

2.Cr¥* > Ccr®

3.Cr¢% > Cr

4.CI'" > CI'!

IIponecc

A. Okucienue

b. BoccranoBnenue

5. YcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOW XUMHUYECKOM PEaKUWH U BBIPAKECHUEM
3aKOHa JACHCTBYIOIIMX MACC JUIsl IPSIMOM peakinu

Cxema peakuuu: Bripakenue 3aKoHa JEeHCTBYIOIIUX MacC:
A. CaO(1)+CO2(r)=CaCOs(1) 1. V=K[NO]? [CI;]
b. 2NO+CI>=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NH3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,SO4+H20 4. V=K[NaOH] [H2SO04]
5. V=K[NHjs]
6. V=K[H2]® [N]
7. V=K[CO2]

8. V=K[CaO] [CO]
6. YcTaHOBHUTE COOTBETCTBHE MEX]Y CXEMaMHU NPEBPALICHUs BEIIECTB M M3MEHEHUEM
CTETIEHU OKHCJICHHUS a30Ta.
Cxema peakuun
A. PH3z + NO — H3POs+ N>
b. P+ NO2 — P20s+ NO



N3meHeHune cTeneHu OKUCIEHUs a30Ta
1.-2—>+5
2.3 - +5
.0—+5
A2 -0
A4 — 12
.-2—0

7. YcTaHOBUTE COOTBETCTBHE MEXAY CXEMOM XHUMHUYECKOW pPEaKIHMH U BEIIECTBOM-
BOCCTAHOBUTEJIEM B HEM.

Cxema peakuuu:

A. HS + 02— SO2+ H0

b. SO3+ KI — I, + K2SO3

B. MnO2+ HCl — MnCl; + Clz + H20

1. MnO;

2.S03

3. H2S

4. Kl

5. HCI

8. YKaxuTe COOTBETCTBUE MEXK/1y PEAarHpyIOIIMMHU BEIIECTBAMU M COKPAIIEHHBIM HOHHBIM
ypaBHEHHUEM peakiuu (3NEKTPOIUTHI MPEACTAaBIEHbl pa30aBICHHBIMU BOJHBIMU PACTBOPAMH).
OTBeT 3anUIINTE B BUJIE COYCTAHUS OYKB U IH)P.

A. Cu(OH)2 + HNO3 —

b. CuClz + K2S —

B. H2S + Cu(OH); —

I'. CuSO4 + LiOH —

1. Cu** + $* — CuS

2. 2H* + Cu(OH); — 2H,0 + Cu?*

3. Cu(OH)2 + H2S —CuS + 2H20

4, Cu?* + 20H— — Cu(OH);

9. YcraHOBUTE COOTBETCTBHE MEXKIY CXEMOM pEaKIMU U CMELIEHHUEM PaBHOBECUS IPHU
YBEITUYCHUH 00BEMA peakiiMoHHOM cMecu. OTBET 3alUIMTE B BUJIE COYETaHUS OYKB U [IUGD.

A. Br2 (x) + H2 () <> 2HBr (1)

b. H2 () + Se (TB)«> H2Se (T)

B. NHz3 (r) + HCI (r)«<> NH4Cl (1B)

1. IIpakTHdecku He cMenaeTcs

2. Cmemaercs BIpaBo

3. CMmemmaercs BIEBO

10. [lanpl cxeMmbl MpeBpalleHUI, MPOTEKAIOIME B BOAHBIX pPACTBOpax. 3aKOHYUTE
ypaBHEHHE pEaKIUM M YCTAHOBUTE COOTBETCTBHE MEXKIY CXEMOW peakluu H CYMMOU
KO3 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUH.

A. AgNO3 + NaCl —

b. Be(OH)2 + CsOH —

B. BaCO3 + H,SO4 —

I'. NaOH + HCI —
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Kpamxue memoouueckue ykazanus



TecTupoBanre NPOBOAUTCS IMPHU 3aBEPILICHUM HM3YUYEHUS MPOUIEHHOTO MaTepuaia Io
OTIIeNbHBIM pazzaenam TeM. CyMMapHast OlleHKa Mo MPOMIEHHBIM TECTaM MEPEBOIUTCS B OaLIbI €
COXpaHEHHEM IMPOIMOPIMH, COTJIACHO KPUTEPHSM OIEHKUA (MaKCUMAIbHBIN Oaml mo cymme
tectoB— 20). Bpems TectupoBanus, o0ObidHO He MeHee 40 MUHYT. Pe3ynbTaThl TeCTUpOBaHUS
MIPOBEPSIET MPENOAaBaTENb.

LIxana oyenku

OrneHka Bansr Onucanne

5 19-20 Brimonaeno 6omee 90 % 3amanui

4 14-18 Brmonaeno ot 70 no 89 % 3aganuii
3 10-13 Brmonaeno ot 50 go 69 % 3aganuii
2 6-9 Beimonaeno ot 30 mo 49% 3anmanuii
1 0-5 Beimonaeno menee 30%

5.3 Ilpumep 3a1aHuii Ha J1aGOpPaTOPHYIO PadoTy

TemaTtuka 1abopaTOpHBIX padoOT:

1. Krnaccel HeOpraHMYECKHX COSAMHEHUN. XUMHUUYECKHE CBOMCTBA OCHOBAHMM, COJICH,

KHUCJIOT.

3aKoH 3KBHBaJICHTOB. ONpeeneHre MOJISIPHON MacChl SKBUBAJICHTa METaLIA.

3. Crpoenue aTroma ¥ MepUOIUICCKasi CHCTEMA JJIEMEHTOB. XUMUYECKas CBS3b U CTPOCHUE
BEIIECTBA.

4. Croco0ObI BEIpaXEHHE COCTABOB pacTBOPOB. OIpeieNieHNe KOHIICHTPAIH PAaCTBOPOB

METOJ/IOM TUTPOBAHUSI.

Peaknpn moHHOrO OOMEHA.

OKHCIIMTEIIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

7. DnexTposus.

no

SRl

[Tpumeps! 3a1anuit Asist 1a00paTOPHBIX PadOT:

3aganue 1

IIpencraBbre pazBepHyThlli oTBeT. K 2 Mn pactBopa cymbdara menu (II) B mpobupke
n00aBbTE TaKOM ke 00BEM pacTBopa efaxoro Hatpa. Uro Hadmonaere? CocTaBbTe MOJIEKYIISIPHOE
U HOHHOE ypaBHEHMs peakuuu. PaccmoTpuTe €€ ¢ mo3uLnii OKUCIEHUS-BOCCTAaHOBIEHU. MOKHO
JIM OTHECTH peakUuu oOMeHa U 3aMEeLEeHUS K OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3ananue 2

[IpencraBbTe pa3BepHyTHIl 0TBET. B mpobupky Hanelte 4-5 mMi1 pacTBopa cyibdara Mmeau
(IT) u onyctute B He€ Kycouek kene3a. OctaBbTe NpoOUpPKY B mTaTHBe Ha 1-2 MuH. CocTaBbTe
YpaBHEHHUS PEaKIUU U PaCCMOTPUTE €€ C MO3ULINN OKUCIICHHU-BOCCTAHOBIICHUS.

3aganme 3

[IpencraBbre pa3BepHyThId OTBET. ONyCTUTE CTEKISHHYIO MajlOYKy Ha 4YETBEPTh B
COJISIHYIO KHUCJIOTY. BTOpyro mamouky omycTute B pacTBop ammuaka. IlogHecuTe cMoueHHBbIE
KOHIIBI Tajiouek Oym3ko npyr k apyry. Uro nHabmromaete? MOXKHO JIM TOBOPUTH 00 MOHHOM
B3aMMO/ICHICTBUH BEIIECTB B JAHHOM 3KCIIEpUMEHTE?

3ananue 4

IIpencraBbre pazBepHyThIH O0TBET. B mpoOupky ¢ 2 M pacTBOpa T'MJIpOKCHIA HATpUs
HajeiTe 3-4 Kamam cnupToBOro pactBopa ¢enondranenna. Uro Habmrogaete? 3areM 100aBbTE
HECKOJIbKO KarleJlb COJITHON KUCIIOTHI 10 00eCI[BEUnBaHUs pacTBOPA.

3ananue S

IIpencraBbre pazBepHyTHI OTBeT. B mpobupky HaneiTe 2-3 M1 pacTBOpa XJIOpUAa WK
cynbdarta muHka u 106aBbTe 7-10 Kamens pacTBopa menodn. B3donTaiite cogepKuMoe mpoOUpKH.
Yro nabmonaere? JloGaBbTe B MpoOMpPKY Takoil ke 00BEM pacTBOpa CEpHOM KHUCIOTHL. YTO
HaOronaere?



3ananne 6

3aXMHUTE B METAITMYCCKHE IIUIIIBI HeOo b0 kycouek mena (CaCOz3) u mpokanuBanTe
€ro HEeCKOJbKO MUHYT HaJ IUIAMEHEeM CIHpTOBKU. Ha kakue BemiecTBa pasiaraercs KapOoHAT
KaJIbIUs IPYU HAarpeBaHuu? 3aluIINTe YpaBHEHUE PEaKIIUH.

3ananme 7

B otmensHBIX mpoOupkax uccienayite otHomeHue okcuaa kambius (CaO) x comnsHOM
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? Hanuiunrte ypaBHEHHE peakLUU.
AHanornuHbele OmnbITHl mpoBeauTe ¢ okcuaoM Menu (CuO). ChenaiiTe BBIBOJI O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[Tomectrure B poOMPKY HEOOIBIIOE KOJIWYSCTBO KPHUCTAJUIMYECKOTO aleTara HaTpus W
npuiieite pacTBop cuibHOU cojisiHoi kuciotel (HCL). ITo xapaktepHoMy 3amaxy OmpeneanuTe
oOpa3zoBaHue YKCYCHOM KHCIOTHI. CocTaBbTe ypaBHEHHE peakuuu. Kakum MeToaoM MoydeHa
YKCyCHasl KHCIIOTA.

3ananue 9

[IpurotoBbre 2M (AByMOsiHbIN) pacTBop NaCL.

3aganue 10

[IpuroroBste 15% xs10pHaa HaTpusi.

Kpamkue memoouueckue ykasanus

Pe3ynbrathl, monyd4eHHbIE B XOJ€ IKCHEPUMEHTA JOJDKHBI OBITh OQOpPMIIEHBI B BUJE
otuera. CTyI€HTOM JOJHKHBI OBITH TIOJATOTOBJIEHBI OTBETHI HA KOHTPOJBHBIE BOIIPOCHI IO TEMaM
paboT mpaKkTHKyMa, pelieHbl 3aaanus JlabopaTtopHoro npaktukyma (cM. pabodyro mporpammy,
pazmensl: 5.2 ConxepxaHue pasliesioB W TeM AUCHUIUIMHBL, 6. MeToaumdeckue ykasaHUs IO
OpraHM3alMyl W3Y4eHUsd AUCUUIUIMHBI (Monyns)). Ilpu moucke OTBETOB Ha BOIPOCHI
PEKOMEHI0BaHa OCHOBHAS M JOTOJHUTEIbHAS JInTepaTypa (CIHCOK JTUTEPaTyphl IPEACTABIICH B
paboueli mporpaMme JUCITUTUIHHBI).

IlIxana oyenku
OmueHxa bamner* Onucanue
CTyzieHT JEeMOHCTPUpYeT C(HOPMHPOBAHHOCTh KOMIIETEHIIMH, OOHApY)KHBaeT BCECTOPOHHEE,
CHCTEMaTHUeCKOe M TIIyOOKOe NOHHUMaHHe ydeOHOro MarepHana, MOJHOCTBIO CcopMHpOBaHBI
YMEHHS ¥ HaBBIKH ITPU BBITIOJIHEHUH J1a00paTOpHON paboThl, 0(OPMIICHUH Pe3yIbTaTOB U 3aIlUTe
oTyera 1o JabopaTtopHoii paborte. Bce 3amaHust 0CBOCHBL.
CTyaeHT JeMOHCTpUpyeT CHOPMHPOBAHHOCTh KOMIICTCHIIMH HA CPEIHEM YPOBHE: OCHOBHBIC
3HaHMS OCBOCHBI, YMEHHS M HAaBBIKM INPU BBINOJHEHHH JaOOpaTOpHOW paboThl, 0hopMICHHUH
4 3 pEe3y/bTaToOB U 3alIUTEe OTYETa NO J1abopaTopHoil pabote chopmupoBansl. Bce 3anaHust ocBoeHHs!,
HO JIOMYCKAIOTCS HE3HAYMTEJbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHUs NPH aHATUTHYECKUX
ornepanusix.
CTyaeHT JaeMOHCTpHpYeT CHOPMHPOBAHHOCTh KOMIICTCHIMM Ha 0a30BOM YpOBHE: B XOje
KOHTPOJIBHBIX MEPONPHUATHH JOIYCKAIOTCS 3HAYUTENbHBIC OIIMOKH, CTYJCHT HCHBITHIBACT
3HAYUTENILHBIEC 3aTPYHEHUS IPH TIEPEHOCE 3HAHNH Ha HOBBIC PAKTHYECKUE CUTYAL[MH. Y MEHHS 1
HaBBIKH [IPH BBINOJIHEHHUH JTa00paTOpHOH paboThl, 0)OPMIICHHH PE3yJIbTaTOB U 3alllUTE OTYETa MO
1a0opaTopHOH paboTe chOpMUPOBAHBI HEIIOJIHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO
chOpMyJIMPOBaHbI BHIBOJBL.
CTyzieHT JAeMOHCTPHPYeT C(OPMHPOBAHHOCTh KOMIICTEHIMM Ha YpPOBHE HIKE 0a30BOro,
HPOSIBISIETCS] HEAOCTATOYHOCTD 3HAHHUH, YMEHHMIT 1 HABBIKOB
1 0 ITposiBIISICTCSI HOJIHOE WITH TIPAKTUYECKH TIOJHOE OTCYTCTBHE 3HAHHUH, YMEHHUIT M HABBIKOB

*[IIxana ONEeHKH MO OTACIBbHOU JabopaTopHOil padoTe AUCIUIUIHHBI (7 J1a00paTOpHBIX
pabor)

2 1

5.4 Tlepeuens TeM pedepaTon

Tema pedepara «THIBI XUMUUECKOH CBSA3M»

Kpamxue memoouueckue yxazanus

Pedepar nomxeH ObITb 0QOPMIIEH B COOTBETCTBHE C YCTAHOBJIEHHBIMH TPEOOBAHUSIMHU
TpeboBanust K 0GOPMICHHIO TEKCTOBOM YAacTH BBIMIYCKHBIX KBaIM(PHUKAUOHHBIX padoT
(mpoekToB), pedepaToB, KOHTPOJIBHBIX pabOT, OTUETOB IO MPAKTUKAM, JJAOOPATOPHBIM paboTaMm.



Crpykrypa u mpasmia odopmieHus. CK-CTO-TP-04-1.005-2015. Ilucemensblit pedepar
ABIIIETCS 00s3aTeIbHON PabOTON U HEOOXOAUMBIM YCIOBHUEM I CAAYU AUCLUILTUHBL.

O6bem pedepata — 15-20 crpanun. Pedepar sBusiercs ydeOHO-MCCIIETOBATENBCKON
pabotoii. bonee 50 % Tekcra pedepara AOIKEH COCTABIATH OPUTMHATIBHBIA aBTOPCKHM TEKCT.
[TpoBepuTh TEKCT Ha IUIarMaT MOXKHO Ha caiite http://antiplagiat.ru/. Ctpykrypa pedepara.
Pedepar nomkeH cocTosTh U3: TUTYNA, COAEPKAaHUS C yKa3aHUEM CTPaHMII pa3/iesioB pedepara,
BBEJICHUS (OTPa3UTh aKTYAIBHOCTh TEMBI, €€ BaXXHOCTD IS TOHUMAHUS XUMHYECKUX TPOIIECCOB,
MPUHAUISKHOCTh K (yHIaMEHTAJIbHBIM MOHATHSM XUMHUH, O003HAUUTh LIETU U 3aJadd
NUCHbMEHHOW paboThl), OCHOBHOHM YacTH, COJEpXalleil HECKOJIbKO pa3lesioB/TaaB (B KOHIE
KOKIOW TlaBbl/pazliena — KpaTKUe BBIBOJABI), 3aKIOUeHUs (0003HAUUTH BBIBOJBI, KOTOPHIE
JIOJIKHBI COOTBETCTBOBATH 3a/1adyaM pabOThI; IMOCIIE BEIBOJIOB O0OOIINTh M3yYEHHBIH MaTepua,
MOJIBECTH MTOTM pPalbOThl, OCHOBAHHbIE HA aHajdW3€ 3aKOHOB XHMHH, PAaCCMOTPEHHBIX,
CUCTEeMATU3UPOBAHHBIX M TIIATETBHO W3YYEHHBIX NpU paboTe ¢ JMTEepaTypoi), CIUCKa
JIUTepaTypsl (He MeHee 5-TU UCTOYHUKOB). PedepaThl CTYyI€HTOB TOMIKHBI OTINYATHCS.

Llkana oyenxu
Onenka | bamrer | Onmcanue
CTyneHT 1eMOHCTpHUpYyeT chOPMHPOBAHHOCTH KOMIICTCHIIMH Ha HTOTOBOM YPOBHE, OOHApYKHBaeT
BCECTOPOHHEE, CHCTEMaTHIeCKOE U IIIyOOKOe 3HaHHE y4eOHOTo MaTepHaa, YCBOUII OCHOBHYIO
JUTEPaTypy U 3HAKOM C JIONOJHHUTEIBHON JINTEpaTypoil, peKOMEHIOBaHHON TPOTrpaMMOi, yMeeT
CBOOOJTHO BEIMOJHSATE NPAKTHYECKIE 3aJaHUs, IIPEIYCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO ONEepHpyeT
npuoOpeTeHHbIMH 3HaHUSIMU. OdopmiieHue pedepaTa 1 ero OpUrHHaAIBHOCTh COOTBETCTBYIOT
YCTaHOBJIEHHBIM TPEeOOBAaHHSIM.
CTyaeHT 1eMOHCTpHUpPYeT CHOPMHPOBAHHOCTH KOMIICTCHIIMU HAa CPEAHEM yPOBHE: OCHOBHBIC 3HAHHS
OCBOEHBI, HO JIOIYCKAIOTCSl HE3HAUUTEIIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHHUS PH BBINOJTHEHUU
4 2 aHaJIM3a JIUTepaTyphl, IIEpeHOCe 3HAHUI U Ha HOBBIE, HECTaHAApTHBIC CUTyalun. Pedepar odhopmier ¢
HE3HAYUTENIBHBIMU 3aMedaHisIMI. OpUTHHATIBHOCTD pedepaTa COOTBETCTBYET YCTAaHOBICHHBIM
TpeOOBaHUSIM.
CTyzieHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIIMH Ha 0230BOM YPOBHE: B X0/1¢
KOHTPOJIBHBIX MEPOIIPUATHI JOITYCKAOTCS 3HAYUTEIIBHBIC OIIHOKH, IPOSIBISIETCS OTCYTCTBHE
3 1 OT/IeNbHBIX 3HAHWH, CTY/ICHT UCIBITHIBACT 3HAUUTEIbHbIC 3aTPYIHECHUS IPH ONIEPUPOBAHUH 3HAHUSIMHU
HPH UX TIEpEeHOCce Ha HOBbIE cuTyanuu. Pedepar opopmiieH co 3HaUNTETbHBIMH 3aMEYaHHUIMHU.
OpUTHHATBHOCTB pedepaTa COOTBETCTBYET YCTaHOBICHHBIM TPEOOBAHHSM.
CryzieHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIKE 0a30BOTO, MPOSIBIISIETCS
2 0,5 HeJocTaTouHOCTh 3HaHuil. Odopmienne pedepara 1 ero OpUrHHATLHOCT HE COOTBETCTBYIOT
YCTaHOBJIGHHBIM TPEeOOBAaHHSIM.
ITposiBISETCS HOTHOE WITH TIPAKTHYECKH TTOJHOE OTCYTCTBHE 3HaHui. Odopmienue pedepata u ero
OPHUIMHAJIBHOCTh HECOOTBETCTBYIOT YCTAHOBIICHHBIM TPEOOBAHHUSIM.

5.5 Ilpumep pa3HOypPOBHEBBIX 32124 U 3a/IaHUI

IIpumepsl 3axa4:

3agaua 1.

CocraBbTe CXeMy ypaBHEHHS! OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIUHU, UAYILIEH 1O
cxeme

KMnOg4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2SO4 + H20

3anpaua 2.

CocraBbTe CXeMy YpaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIUU METOJ0M
AJIIEKTPOHHO-MOHHOTO OajiaHca, MPOTEKAIOIIETO B MIEIOYHON cpee:

KMnOs + KNOz + KOH — K2MnOg4 + KNO3 + H20

3anpaua 3.

CocraBbTe CXeMy YpaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIUU METOJ0M
AJIIEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAIOIIETO B KUCJION Cpejie:

KMnOgs + H2S + H2SO4 = MnSO4 + S + K2SO4 + H20

3anaua 4.

CocraBbTe CXeMy YpPaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIUU METOJ0M
AIIEKTPOHHO-UOHHOTO OajiaHca, MPOTEKAIOIIETO B HEUTPATBHOU cpejie:

KMnOs+ KNOz + H20 — KNO3 + MnO2 + KOH


http://antiplagiat.ru/

3amaua 5.

CocraBpTe CXEMy TallbBAHMYECKOTO JJEMEHTa, B KOTOPOM DJIEKTPOJaMU SBIISIIOTCS
MarHueBas M IIMHKOBas IUTACTMHKH, ONYILIEHHBbIE B pPAaCTBOPhl HMX HMOHOB C AaKTUBHOM
KOHIIeHTpanen Imoinb/n. Kakol Meramn sBIsSieTCsl aHOJIOM, Kakod karogom? Hamwmmmre
YpaBHEHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIHLHOM Peaklnu, TPOTEKAIOLIEH B 3TOM rajlbBaHUYECKOM
sjieMeHTe, ¥ Berunciaute ero JJ1C.

3amgaua 6.

Kakas macca meu BeIICIMTCS HA KaToe Mpu 31ekTposuse pactBopa CuSO4 B TeueHuu 1y
npu cuie Toka 4 A?

3agaua 7.

B 600 cm® Bozsl pactBopeno 30 T BeliecTa. BrrunciuTe MaccoByo J0IIO BEmecTBa B %
(TIPOIEHTHYIO KOHIIEHTPAITHIO)

3agaua 8.

[InotHOCT, 40% pactBopa HNOs paBra 1,25 r/cM®. PaccunrtaTh MOIApHYIO
KOHIIEHTPAIIMIO 3TOTO PacTBOpa.

3agaua 9.

VYpaBHsiiTe CIEQYIOMIYI0O CXEMYy pEaKIHH, HCIONb3ys METOJ HOHHO-3JIEKTPOHHOTO
Oananca. YkaxuTe okuciuTesb u BoccraHoButelb KoCr07 + HCl — CrCls + Clz + KCI + H20.

3amgaua 10.

VYpaBHsiiTe CIEOYIOIIYI0O CXEMYy pEaKIHUH, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOIO
Oananca. YKaxuTe OKHCIUTENb 1 BoccTaHoBUTEb. KBrO3z + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H,0.

3amgaua 11.

Cxonbko rpammoB NaOH Hazo B3sTh muist mpurotoinerns 0,5 nm® 0,02 pactBopa?

3amgaua 12.

K 11m3 20% pacTBopa rHapoKcHa HATpHs, IIOTHOCTE KoToporo 1,22 r/cm®, mpubasumu
10 v3 Bobl. BBIuKCINTE TIPOLIEHTHYIO KOHIIEHTPAILMIO HOJTY4EHHOTO PAacTBOPA.

Kpamkue memoouueckue ykasanus

3a1auu Mo JUCHMITIMHE BBIAAIOTCSA KQXKIOMY CTYISHTY HHAMBHUyalbHO. BapuaHTsl 3a1a4
npenactaBieHsl B yuyeOHom mocobun T.K. Muxanbuenko. Xumwus: 3agauu, YOpakHEHUS U
KOHTPOJIbHBIE 3a/1aHus 110 001ei xumuun. — Bragusocrok. M3natenscteo BI'YOC.

IlIxana oyenku

OueHka Bamner* Omnucanne

5 2 Bce pacueThl BBIMONHEHBI MPABUIBHO, CTYACHT MOXET OOBSICHUTh (H3HUCCKHIA CMBICIT
MOJYYEHHBIX PE3yJIbTATOB, CJCIATh BBIBO

4 1 Bce pacuers! BBINOMHEHBI MPABHJIBHO, CTYASHT MOXET OOBSICHHTh (DHU3MYECKUHA CMBICIT
MOJTYYCHHBIX PE3YJIHTATOB, HE MOXKET CIENIATh BBIBOJ

3 0,75 Bce pacuersl BBIMONHEHBI MPABHIBHO, CTYAEHT HE MOXKET OOBSICHUTH (DU3UUSCKUI CMBICI
MOJYYEHHBIX PE3yJIbTATOB, HE MOXKET CJEIIATh BHIBO

2 0’5 PvaeTvaBbIHOHHeHbl Hel'[paBl/lJ'IbHO B OTJICHI)HOI\/'I YyacTH 3aaa4d, B CBA3M C 4YEM l'lOJ'lyqu
HeBeprlI/I pe3ynl>TaT

1 0 PacyeTsl BBITOJIHEHBI HENPABHILHO

* Kputepuu olleHKH OT/AeTbHOM 3a1aun (Bcero 12 3amaq)



Kiroun k 01eHOYHBIM MaTepuaaM Mo JUCHHUIVIHHE « XUMHS»
5.1  Omeemut na éonpocwt 0na covecedosanusn (45)

1. — 3TO COEIUHEHHUs JIByX 3JEMEHTOB, OJMH U3 KOTOPBIX KHUCIOPOA. XapakTep OKCHIa
OTIPENIeNISIETCS €ro COCOOHOCTHI0 00Pa30BBIBATH COJIM C KUCIOTAMU M OCHOBAaHUSMHU (@ TaKKe ¢
KHCJIOTHBIMU U OCHOBHBIMH OKCH/IaMH).

2. OCHOBHOCTh — CIIOCOOHOCTH BEILECTBA IPOSBISATH OCHOBHBIE CBOHCTBA, TO €CTh B
IpoCTEHIIeM ciy4yae pearupoBaTh € KHUciaoTaMH. KHCIOTHOCTE — CIIOCOOHOCTH BeEIECTBA
IPOSIBIIATH KUCIOTHBIE CBOMCTBA, TO €CTh B IIPOCTEHIIIEM Cllydae pearupoBarh ¢ KUCIOTAMHU.

3. OcHOBHBIE CONM, IOMHMO HOHOB MeTajyla M KHUCJIOTHOTO OCTaTka, CoJepKaT
TUIPOKCUIIBHBIE TPYIIIBL.

4. — 9TO JBOMCTBEHHOCTb KHCIIOTHO-OCHOBHBIX CBOMCTB BellecTBa. AMQOTEpHBIMU
Ha3bIBAIOT I'MJIPOKCH/IbI, KOTOPBIE B 3aBUCHMOCTH OT YCIOBHUM MOT'YT IPOSIBIATH KaK KUCIIOTHBIE,
TaK ¥ OCHOBHBIE CBOWCTBA, T.€. PEarnpoBaTh Kak C OCHOBAaHUSMM, TaK U C KUCIOTaMHU.

S. [To cocrtaBy pa3nuyaroT CIEAYIOIMHUE BHUIBI COJEH: CpeaHUE, KHUCIOTHBIC (KHUCIbBIE),
OCHOBHBIE U JIBOMHBIE.

6. — 9TO peakuus B3aWMMOJCUCTBHS KHCIOTHI C OCHOBaHWEM (menoubio). IIpomykramm
peaKIuy HEUTpaIu3aIiy SBIISTFOTCS COJIb U BOJIA.

7. Bceskoe uncToe BemecTBO HE3aBHCHUMO OT CHOC00a €ro MOJy4YeHHs UMEET MOCTOSHHBIH
Ka4EeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB.

8. DnekTpoHHas (opMyna atoma kuciopona: 1s? 2s? 2p*. DnexrponHas gopmyna aToma
xjopa: 1s? 2s? 2p® 3s? 3p°

9. [TonapHas cBsi3p XxapakTepHa IS JIBYX HEMETa/NIOB B MoJjekylne yrapHoro raza (CO),

MOJIIPHOCTB — PA3HULIA MEXIY UX JIEKTPOOTpULATENbHOCTHI0. Mostekynsl F2 u Hz HenossspHele,
IIOCKOJIBKY 00pa3oBaHHBl AaTOMaMH, HMEIOIUMH OJUHAKOBYIO 3JIEKTPOOTPHULATEIEHOCTh
(SIBJIAIOTCSL JIEKTPOCUMMETPUYHBIMU), T.€. Yy HHUX <«UEHTPbI TSHKECTEH» IMOJIOKUTEIbHBIX U
OTPULIATEIIBHBIX 3aPs10B COBIIAIAIOT.

10.  — cmocoGHOCTH aTOMa MPUCOEIUHSATH WM 3aMEIaTh ONPEICIIEHHOE YUCIIO IPYTHX aTOMOB
¢ 00pa3oBaHHEM XMMHYECKHUX CBSI3EH.
11. ATOMBI JIEMEHTOB CTPEMSTCS K HamOoJiee YCTOMYHMBOM 3JIEKTPOHHON KOH(HUTypaIu.

VYcToiunBOl sABISETCSA IEKTPOHHAs KOH(UIypalus ¢ 3aBEpLICHHBIM BHEIIHUM 3JEKTPOHHBIM
ypoHeM u3 (s> + p®), T.e. M3 OKTeTa >IEKTPOHOB (T.e. HA BHENIHEM yPOBHE HAXOIATCA 8
3JIEKTPOHOB).

12. — 9TO BEJIMYMHA, paBHAsl OTHOIIECHUIO MAacChl BEMIECTBA (M) K €ro KOJIMYECTBY (n), ©UMEET
pa3MepHocTh T/MOMIb: M(A) = m(A)/n(A) r/monb

13. - »To Macca OJHOTO DOKBHMBAJCHTAa BEIIECTBA W paBHA MPOU3BENEHHIO (pakTopa
sKkBHUBaNIeHTHOCTH (f5KB) Ha MOJsIpHYIO Maccy (M) BemiectBa: Mo (A) = 1/z - M(A) r/monb

14,  Macchl B3aMMOJEHCTBYIOINX 0€3 OCTaTKa BELIECTB OTHOCATCS KaK MX 3KBUBAJIEHTHbIE
Macchl, WK BeriecTBa pearupyroT Mexay co00il B S9KBUBAJICHTHBIX KOJMYECTBAX.

15.  Peaxuuu noHHOTO 0OMEHa MPOTEKAIOT /10 KOHIIA (SIBJIIOTCS MPAKTUYECKU HEOOPaTUMbBIMH )
B TeX ClydasX, €cid OOpa3yloTcsi cnaldblif 3JEKTPOIUT, OCagoK (HEpPaCTBOPHUMOE HIIU
MaJopacTBOPUMOE BEIIECTBO), ra3.

16. CnaOple »3neKkTpodauThl. FMEIOT OuYeHb HE3HAYUTEIbHYIO CTEMEeHb JIUCCOLUAIHH,
XUMHUUYECKHE 3JIEMEHTHI [TOUTH HE pacnanaroTcs Ha MOHbI. Cialble 3JIeKTPOIUTHI PaCIEIISIOTCS
Ha MOHBI 00paTUMO. CHIIBHBIE 3JIEKTPOJIMTHL. DTH PAcTBOPHI B BOAHBIX PACTBOPAaX MHTEHCHBHO
JUCCOLMUPYIOT HAa MOHBI, CHJIbHBIE 3JIEKTPOJIUTHI MOTYT UMETh CTENEHb JAMCCOIMAIMY PAaBHYIO
enunuie. CUIbHbIE ANEKTPOIUTHI JUCCOLMUPYIOT HEOOPATUMO.

17.  Eciom Haxopjsmascs B XHUMHYECKOM pPAaBHOBECHM CHCTEMa IIO/IBEpraeTrcs BHEIIHEMY
BO3/ICUCTBUIO, B HE BO3HUKAIOT MPOILECCHI, CTPEMSIIMEcs OcaabuTh 3TO BO3AEHCTBHE (T.e. Ha
KaXJI0€ IeUCTBUE BO3HUKAET MPOTHUBOJICHCTBHUE).



18. Paznuuue cocTOMT B KOJIMYECTBE AIEKTPOHOB HA BHELIHEM 3HEPrETHYECKOM YPOBHE Yy
METaJUIOB U HEMETAIOB. Y METa/IOB OOBIYHO HA BHEITHEM YHEPreTHYECKOM YpoBHE OT 1 110 3
AJIEKTPOHOB, 8 Y HEMETAJIJIOB OOBIYHO OO0JIBIIE 3 AIEKTPOHOB.

19. B y3max KpUCTaNIMYECKOM PEIICTKH METAIIOB U PaCIOJIararoTcsi KATHOHBI METAJIIOB WIIH
ATOMBI METAJIJIOB, @ CKPEILIIETCS ATOT «KapKac» JCKTPOHAMHU, CBOOOIHO TIEPEMEIIAFOIIUMHUCS 10
BCEMY KPHCTaILTy.

20.  Omnoo Sn, kagmuii Cd, 6apuii Ba, momubaen Mo, pryte Hg, 6epunnmii Be.

21.  — 3TO pa3pylleHHe MeTajula WM CIIaBa B PE3yJIbTaTe B3aMMOACHUCTBUS C OKpY’Karolien
cpenoi. Pa3inuaroT 3J€KTPOXUMHUYECKYIO U XUMHUYECKYIO KOPPO3UU.
22.  3ammra OT KOPpO3UH: HAHECEHHUE 3alIUTHBIX TOKPHITUH Ha IOBEPXHOCTh METAJUINYECKOTIO

usnenust (MOKpacka, HAHECEHHE JIaKa, dSMajeil); 7o0aBKa JETUPYIOMUX JIEMEHTOB (100aBlIeHIE
XpoMa U HHUKEJIA B CTallb); K3MEHEHHE COCTaBa MOBEPXHOCTHOIO CJIOSI METAIIMYECKOTrO U3AeNus
(oKcHaUpPOBaHWE); WCIONB30BAHUE HMHTHOMTOPOB (MCIOIH30BAHUE BEIIECTB, 3aMEJISIOIINX
CKOPOCTh XMMHMUYECKOH peakKlMH); MPOTEKTOPHAS 3alIUTa (KOHTAaKT METAITHYECKOrO U3/ENus C
0oJiee aKTUBHBIM METAILJIOM).

23. 9T0 pCaKknuu, B PE3YJIbTATC KOTOPBIX IMPOUCXOAUT HN3MCHCHHC CTEIICHEH OKHCIICHUSA
aTOMOB XUMHYCCKHX DJICMCHTOB, 06p33}’IOHII/IX BCIICCTBA.
24, HJ’IH TOro, YyTOOBI HAHTH CTENEHb OKHCIECHUS aTOMa XMMHYECKOIO dJIEMEHTA 110 (bopMlee

ero coeauHeHust Heooxoaumo: 1. Hamucares Gpopmyiy BemecTBa. 2. Hanmcars 3HaYeHNs cTeNeHen
OKHCIICHHsI KMCIOPOAa, BOJOPOJIa MU JIPYrOro 3J€MEHTa, UMEIOIIEro NOCTOSIHHOE (WM TOYHO
u3BecTHOE) €€ 3HaueHue. 3. Halitu cyMMy creneHeil OKUCIEHUs U BBIYUCIIUTD 3HAYECHUE CTEIIEHU
OKHCIICHHS Y 2JIEMEHTA, Y KOTOPOTO OHA HEU3BECTHA.

25. @rop (F). O ciocoGeH OTHUMATH 3JIEKTPOHBI Y aTOMOB IPYTHX XUMHUYECKUX JIIEMEHTOB,
HO HU OJIMH 3JIEMEHT HE B COCTOSIHMM OTHSATH 3JEKTpOHbI y (ropa. Kak ciexcrsue, B nmpupoje
¢TOp CyIIECTBYET TOJILKO B BUJE COECIUHEHUI, a KOTOPHIX IPOSBISAET CTENEHb OKHUCICHUS -1
(MUHYC OJIMH).

26.  — 3TO OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIN MPOIECC, MPOTEKAIOIINN Ha AIIEKTPOAAX MpU
IIPOITYCKaHUH ITOCTOSTHHOTO JIEKTPUYECKOT0 TOKA YEPE3 PACTBOPHI MIIN PACIUIABbI AJIEKTPOJIUTOB.
PaznuuatoT 35eKTpoan3 paciiiaBoB 3JIEKTPOIUTOB U AJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIHUTOB.

27.  T'upponus He SABJISETCS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM MPOLIECCOM, a DIEKTPOJIU3 —
SIBIISICTCA.
28.  Ilpu noGaBiieHMM COJISHOW KHMCIOTHI B MPOOMPKY C MOPOLIKOM cepedpa HalaroaaThes

BbIJIEJICHHE Ta3a He OyJeT, T. K. cepedpo B psiy HalpsHDKEHUH METaIOB HAXOAMUTCS MOcCie
BOJIOpoJia. Peakuus consHOW KHCIOTHI C MOPOIIKOM MarHus mporekaeT Oosiee OypHO, 4eM ¢
MOPOILIKOM KeJe3a, T. K. MarHui B psy Hanps>KeHUH METaJUIOB HaXOUTCS JIEBEE JKeme3a.

29. — pazzmen XUMHUM, M3YYalOIUil CKOPOCTH XMMHUYECKMX pEeaKIMd M BIMSHUE Ha HHUX
pa3nuuHbIX (akTopoB. CKOPOCTh XUMUYECKOM PEAKIIMKN — OTHOLIEHHE N3MEHEHUSI KOHIIEHTPAIUH
peareHTa Ko BpEMEHH, 3a KOTOPOE 3TO U3MEHEHUE POU3OILLIO.

30. «IIpn yBenu4eHHMM TeMIIepaTypbl Ha Ka)Able JECATh I'PAaLyCOB CKOPOCTh XMMHYECKOU
peakLy YBEIUYUBACTCA B IBA-YETHIPE pa3ay.
31. CoctosiHHEe OOpaTHMOIl XMMHYECKOM peakUuu, MPU KOTOPOM CKOPOCTU MPsSMON U

00paTHOW peaklUuii paBHBI, HA3bIBAETCS XUMHUECKUM paBHOBecueM. COrjaacHO o0LeMy 3aKOHY
cMeleHnss XuMmudeckoro paBHoBecus Jle-lllarenbe, cMecTUTh paBHOBECHE MOXKHO: €CIHM Ha
00paTUMyI0 peakIio, HaXOJAIIYIOCS B COCTOSHMM XWMHUYECKOTO PAaBHOBECHs, OKa3bIBaTb
BO3JICIiCTBHE, TO PAaBHOBECHE CMEIIAETCS B HANpPaBICHWH, OCIAOIAIONIEM 3TO BO3JEHCTBHE.
@dakTopbl, BIUAIOINIME Ha CMEIIEHHE XUMHUYECKOro paBHOBecHs: I3MeHeHue TemmepaTypbl
pEaKMn: YBEIMYCHUETEMIIEPATYPhI CMEIIAET PABHOBECHE B CTOPOHY SHIOTEPMHUUECKON PEAKIIHH.
V3MeHeHMe NaBJeHUs: yBEJIHUEHHE JABICHHUS CMEIAeT PaBHOBECHE B CTOPOHY TOHM peakiuu,
KOTOpasi COIMPOBOXKJIAETCSI YMEHBIIEHHEM CyMMapHOro o0bEMa ra3o00pa3HbIX BemiecTB (T.€. B
CTOPOHY MEHBIIIET0 4YHclIa MOJb). V3MeHeHHe KOHLEHTpAIMM pearupyrolux BeIIeCTB:
paBHOBECHE B CHUCTeME OyJIeT CMEMIaThCs TaKUM 00pa3oM, YTOOBI YMEHBIIUTH BO3POCIIYIO
KOHIIEHTPALIMIO BEIIECTBA (T.€. B CTOPOHY MEHBIIIEH KOHIIEHTPALIUH).



32.  Hedtp pactekaercss 1Mo MOBEPXHOCTH BOJIBI, MPEMATCTBYS PACTBOPEHHUIO KUCIOpOAa U
JIpyruX KOMIIOHEHTOB BO3/yXa B BOJE, I[O3TOMY pa3iMBbl HE(QTH BBI3BIBAIOT TUOEIb
MHUKPOOPTIaHU3MOB U APYTHX BOJHBIX 0OUTATENEH, IPUBOAS K SKOJIOTHIECKUM KaTacTpodam.

33. Hedtp cocrour u3 cMecH YIJIEBOJOPOIOB, B OCHOBHOM QJIKaHOB JIMHEMHOIO U
Pa3BETBIEHHOTO CTPOCHHMS, COJIEPIKAIINX B MOJIEKYJIaX OT 5 1 60Jiee aTOMOB yriepo/a, C APyTUMH
OpPraHUYECKHMHU COEIMHEHUSMH, MPEXKAE BCEro MOJUApPOMATUUYECKUMHU YIIEBOAOpPOAaMHU (T. €.
YIJIEBOAOPOAAMH, B MOJIEKYJIaX KOTOPBIX COAEPIKUTCS HECKOJIBKO COCTUHEHHBIX MEXKIY COOOU
OeH30/bHBIX KoJjel). Pa3zianuHble TemmnepaTypbl KUIIEHHUs YIJIEBOJOPOJIOB, BXOASIIUX B COCTaB
HE(TH, JIeKAT B OCHOBE €€ MePETOHKH.

34.  — 3TO KOJMYECTBEHHBIN MOKa3aTeab KauyecTBa OEH3MHA, 32 HA4alo OTCYETa B OKTaHOBOM
HIKaJie MPUHATA JETOHALMOHHAS YCTOMYMBOCTH T'eNTaHa HOPMAJIBHOTO CTPOEHUS (OKTaHOBOE
gucio 0), a 3a 100 — okTaHOBOE YKCIIO U300KTaHA.

35. OkTaHOBOE YHCIO MOBBINAIOT C MOMOIIBIO puopMUHTa — HarpeBaHue OeH3WHA B
IPUCYTCTBUH KAaTalIU3aTOPOB, HAIpUMeEp, MIaTUHBL. Eciayu GeH3MH NoayqaroT MyTéM KpPEKHUHIa, TO
HEOO0XO/IMMO HCIOJB30BATh KATANIMU3aTOPhl (KATATUTHUECKUI KPEKHMHT), TaK Kak Hapsagy ¢
npoleccaMy KpeKHHIa Oy1yT MpoTeKaTh MPOLECChl M30MEpPHU3alii aJIKaHOB.

36. K=[COy]

37.  Fe%-2&=Fe?*

38.  Ni%2e=Ni?*

39.  Fel-2e=Fe?

40. 20 u 20 cOOTBETCTBEHHO

41.  Tlo ypasnenuto Heprcra: E = E® +0,059/n 1g C

42.  — 3TO TOKPBITHE METAJIOM, SJIEKTPOXUMHUYECKHI MOTEHIMAT KOTOPhIX MEHBIIE, YeM Y
00pabaThIBaEMbIX MaTEPUAIIOB.

43.  —5TO MOKPHITHE METAJUIOM, KOTOPBINA 00JIee AIEKTPOIIOIOKUTENCH (MEHEEe aKTUBEH ), YeM
OCHOBHOM.

44, Menb, 0J10BO U HUKENH (Cu, Sn, Ni).

45, LMHK 1 MapraHer] (Zn, Mn).
5.2 Omeemul na mecmogwle 3a0anusn (30)
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Tect Ne 2
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5.3 Omeem na 3a0anusn ona nabopamopuoit pavomot (10)

3aganme 1

[Ipu noGaBnenun pacTBOpa €AKOrO HaTpa K pactBopy cynbbara meau (II), nabGmromaercs
BBINA/ICHUE OCAJIKA!

CuSO4 + 2NaOH — Na2SO4 + Cu(OH)2|

Cu?* + SO4% + 2Na* + 20H — 2Na* + SO4> + Cu(OH)2|

Cu?" + 20H — Cu(OH)2|

Peakuuu o6mena Henb3st oTHOCUTh K OBP, T. K. B pe3ynbraTe peakiuy He U3MEHSI0TCS CTENEHU
OKHCJIEHHS 2JIEMEHTOB. Peakiuu 3aMeIieHnss OTHOCUTCSA K OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM
MOTOMY, YTO B HUX aTOMbI MPOCTOTO BEIIECTBA 3aMEIal0T aTOMbI OJHOTIO U3 DJIEMEHTOB B
CJIO)KHOM BEIIIECTBE, B PE3yJIbTaTe PEaKlMu 3aMelIeHUs o0pazyeTcs HOBOE CI0KHOE U HOBOE
MIPOCTOE BELIECTBO.

3aganue 2

[Ipu onmyckanuu Kycouka >kenesa B pacTBop cyibgara menu (1), Habironaercss HOKphITHE MEbIO
CKpENKU U U3MEHEHHE 1IBETA PACTBOPA C CUHETO Ha 3€JICHBIM.

CuSO4 + Fe — FeSO4 + Cu

Cu?* + 28 — Cu° oxucnuTens (BOCCTaHOBJIEHHUE)

Fe? - 286 — Fe?* BoccraHOBHTENb (OKHCIICHHE)

3aganue 3.



IIpy nmogHeceHuUM NMajgOuKy, CMOYECHHOU B COJIIHOW KHCJIOTE, K APYroM MaJo4YKe, CMOYEHHOU B
pacTBOpe aMMHaKa, HaOJIIOaeTCs TIOSIBJICHUE OEJIOTO JAbIMa:

NHs + HCl — NH4CI

Jla, MO’)KHO TOBOPUTH 00 MOHHOM B3aMMOJCHCTBHH BEUIECTB B JIAHHOM JKCIIEPUMEHTE, T. K. 1O
JOHOPHO-aKIENTOPHOMY MEXaHH3My OOpa30BaHMs KOBaJEHTHON CBS3U (HOPMHUpYETCS KaTHOH
aMMOHUSI.

3aganue 4.

[Ipn noGamneHuHu COUPTOBOTO pacTBopa (eHondTarenHa B pacTBOp TUAPOKCHUIA HATPUS,
Ha0JI0/1aeTCs OKpallliBaHUE PACTBOpa B MAIMHOBBIN 11BeT. [locie qo06aBneHus COasTHONU KUCIOTHI,
HaOmo1aeTcsl 00eCIBEYMBAHUE PACTBOPA, 3TO OOBSICHSETCS TEM, YTO MPOTEKAET PEaKIus
Heiitpanmmsauu: NaOH + HCl — NaCl + H.0O

3aganue 5.

[Tpu no6arnennu 7-10 kamenb pacTBopa MENOYH K 2-3 MJT pacTBOPa XJIOPH/Ia IIMHKA HAOJI01aeTCs
BBINAJICHHUE 0Ca/IKa, IOCIIe EPEMEIINBAaHUS pacTBOPa HAOIIOAAETCs pACTBOPEHUE OCAIKA:

ZnClz + 2NaOH — 2NaCl + Zn(OH)2|

Zn(OH)2 + 2NaOH — Naz[Zn(OH)a]

[Ipu nocnenyromeM 00aBICHUH PaCTBOPa CEPHOM KUCIOTHI, HAOIIOAA€TCS BhIMAICHNE OCaIKa:
Naz[Zn(OH)4] + H2SO4 — NaxSO4 + Zn(OH)2|

3aganue 6.

[Ipn npokanuBaHUHM KycOdka Mella B IJIAMEHH TOPEIKU MPOUCXOIUT pa3liokeHue KapOoHaTa
KaJbIus C 00pa30BaHMEM OKCHA Kalblus U yriekucioro raza: CaCOz — CaO + CO;

3aganme 7.

Okcupl Kalblusi U MEIU SBJISIIOTCS OCHOBHBIMHU OKCHIAMH, MOATOMY BCTYIMAIOT B PEAKIHIO C
KHCTIOTOH, ¢ 00pa30BaHUEM COJIU U BOJIBI, COTJIACHO YPAaBHEHUSM PeaKIIuii:

CaO + 2HCL — CaCL:+ H20

CuO + 2HCL — CuCL2+ H20

C menouaMu OCHOBHBIE OKCHJIBI B PEAKIIUIO HE BCTYIAOT.

3ananmue 8.

VYkcycHas kuciora oOpa3oBajiach B X0JI€ PEaKIMM BBITECHEHHUS, T.€. MPOU30IUIO BBHITECHEHUE
c1a00i KUCIIOTHI U3 €€ COJH MPHU MOMOIIU CUITBbHON KHUCIOTHI.

VYpasuenune peakiuu: CH3COONa + HCL — CH3COOH + NaCL

3ananue 9.

2M NaCL o6o03nauaet pactBop NaCL, B kaxa0M JIUTpe KOTOPOTro cojepkutcs a8a moist NaCL,
1. 117 r. (omun Monb NaCL conepxut 58,5 r.). B3emmBaem Ha Becax 117 r. NaCL, momemniaem
B MEPHYIO KOJOy, 100aBisieM NUCTWIIMPOBAHHYIO BOJY, TIEPEMEIIMBAEM M JOBOJUM OOBEM B
MepHOM Kosibe TUCTUIUTMPOBAHHOM BOJIOM 10 1 uTpa.

3aganue 10.

15 % pacTBOp XJ0pHJa HATPUS - ITO Takol pacTBop, B 100 r koToporo coaepxurcs 15 r NaCl u
85 r Bombl. B3BemmBaem Ha Becax 15 1 NaCl, momemiaem B MepHYyIO KoJIOy, ao0OaBisieM
TUCTHITMPOBAHHYIO  BOJy, IIepeMelidBaeM U J0BoguM o00BeM B MepHOH Kojbe
JTUCTUJUTMPOBAHHON BOJION 710 HY)KHOTO oObema. [Ipu aTom, Maccy BOABI MEPEBOIAT B 00BbEM 11O
bopmyine mp-pa=p * Vp-pa (). [IIOTHOCTH BOABI YCTAHABIMBAIOT MPHU MMOMOILIU apeomeTpa. s
MPUTOTOBJIEHHS PACTBOPA C MPUOIMKEHHON KOHIIEHTPALMEN TNIOTHOCTH BOABI MOXHO TIPUHSTH 32
€IMHUILY, TOT/1a 00beM pacTBOpa OyJEeT paBeH €ro Macce.

5.4 OTBeThI IO TEMaM pedepaToB

Pedepar nomxeH ObITH OQOPMIEH B COOTBETCTBHE C YCTAaHOBJICHHBIMU TpPeOOBaHUSIMHU
TpeboBanust K 0GOPMICHHIO TEKCTOBOW YAacTH BBIMYCKHBIX KBaTM(QHUKAUOHHBIX padoT
(mpoekToB), pedeparoB, KOHTPOIBHBIX pabOT, OTUETOB MO MPAKTUKAM, JTa00OPATOPHBIM paboTaM.
Crpykrypa u mpaBmwia odopmieHus. CK-CTO-TP-04-1.005-2015. IlucemenHblii pedepar
ABJISIETCS 0053aTENIbHOM PabOTOM N HEOOXOIUMBIM YCIIOBHEM ISl CIAYM JUCLIUTUINHBL.



O6wem pedepata — 15-20 ctpanun. Pedepar sBusercs yueOHO-MCCIEIOBATEIBCKOW PabOTOM.
bonee 50 % TekcTa pedeparta AOIKEH COCTABIATH OPUTMHANBHBIN aBTOpCKU TekcT. [IpoBepuTh
TEKCT Ha IJIaruaT MOXHO Ha caiite http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar nomken
COCTOSITh H3: THUTYNA, COJIEPXKAaHUS C YKa3aHMEM CTpaHUI] pa3fenoB pedepara, BBEACHUS
(OTpa3uTh aKTyaJbHOCTh TEMBbI, €€ BAXKHOCTh [UIA TMOHHUMAHUS XHUMHYECKHX IPOIECCOB,
NPUHAUICKHOCTh K (QYHIAMEHTAJIbHBIM TOHATUSAM XHMHH, OOO3HAYMTh LEIUW W 3aJaud
NUCHbMEHHOW paboThl), OCHOBHOHM YacTH, COJEpXalleil HECKOJbKO pa3lesioB/TaaB (B KOHIE
Ka)XJIOH TIJIaBbl/pazfena — KpaTKue BBIBOJBI), 3aKIIOUCHHS (00OO3HAYUTH BBIBOJBI, KOTOpHIC
JIOJDKHBI COOTBETCTBOBATH 33/1a4aM pabOTHI; MOCIE BBIBOAOB 00OOIIMTH M3YUYEHHBIH MaTepual,
NOJBECTH WTOTH pabOThl, OCHOBAHHBIE HAa AaHAIN3E 3aKOHOB XHMHH, PACCMOTPCHHBIX,
CHUCTEMAaTH3MPOBAHHBIX M TIIATENBHO M3YYCHHBIX MNpH paboTe C JUTepaTypoil), CIucKa
JAUTEpaTypHI (HE MEHEee 5-TH UCTOYHUKOB). PedepaTsl CTYyAEHTOB TOKHBI OTIINYATHCS.

5.5 Omeemut na paznoyposneswie 3a0auu u 3adanus (12)

3anaua 1.
BOCCTAaHOBUTEJb p3t — 2o = pP5* 5 | mporecc OKUCIICHUs

OKHUCJIUTEID Mn’* +5¢" = Mn?* 2 | mporecc BOCCTAaHOBJICHHS

VYpaBHeHHe peakuuu OyeT UMETh B
2KMnO4 + 5H3PO3 + 3H2S04 = 2MnSO4 + 5H3P04 + K2SO4 + 3H20
3agaua 2.
OKHUCJIUTEIh MnOs + ¢ — MnO4* 2 | mpo1ecc BOCCTAHOBIICHUS

BocctanoButenb | NOz -2¢”+ 20H—NO3; + H20 | 1| mporece okucnenus
2MnOs + NO; +20H — 2Mn0O4* + NO; + H,0
3agaua 3.
okuciurens | MnOs + 8HY + 56— Mn?* + 4H,0 | 2 | mpouecc BoccTaHOBIEHMS

BOCCTaHOBUTEIb HoS - 2e” — SO +2H* 5 | mporecc OKUCIEHUS
2MnO4 + 16H" + 5H2S — 2Mn** + 8H20 + 5S° + 10H*
3agaua 4.

okuciurens | MnOs + 2H20 + 3e”— MnO- + 4OH_‘ 2 | mporiecc BOCCTAHOBJICHUS

BOCCTaHOBUTEIb NOz + H20 - 2¢— NO3z + 2H* 3 | mpouecc OKUCICHUS

2Mn0O4 + 7H20 + 3NO2 — 2MnO2 + 80H + 6H* + 3NO3
!
6H20 + 20H

2Mn Os + H0 + 3NO2 — 2MnO; + 20H + 3NOs
3anaua S.

Cxema 1TaHHOTO raJlbBaHMYECKOT 0 3JIEMEHTA
(=) Mg® | Mg*|| Zn** | Zn° (+)

Maruuii umeeT MeHbIINI oTeHuan (-2,37 B) U SIBISETCS aHOJIOM, Ha KOTOPOM IPOTEKAET
OKHCIIUTEIbHBIN ITPOLECC:

Mg - 2e = Mg?* (1)
IMunk, norenuunan koroporo -0,763 B, - kaTox, T.€. 2JE€KTPOJI, HA KOTOPOM IPOTEKAET
BOCCTAHOBUTEJIBHBIN MPOLECC:

Zn?* +2¢ =27Zn°(2)
VYpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peaklMM, XapaKTepusylollee padoTy AaHHOTO
raJIbBAHUUYECKOT0 IJIEMEHTA, MOYKHO IIOJyUUTh, CII0KHUB 3JIEKTPOHHBIE ypaBHEHU aHOAHOrO (1) 1
kaToHOTrO (2) Iponeccos: Mg? + Zn?* = Mg?* + Zn®,
Tak kak KOHIEHTpalus MOHOB B pacTBope paBHa 1 Momub/i1, To DJIC s51emeHTa paBHa pa3HOCTH
CTaHJAPTHBIX MOTEHIIMAJIOB ABYX €0 3JEKTPOJIOB:

DJIC = E® 202*/ 20— E® mg?* / mg® = -0,763 — (-2,37) = 1,607 B.



3amaua 6.

CornacHo 3akonam Dapanes

m=M» - It /96500

rac m — Macca BE€IECTBa, OKMCICHHOI'O NI BOCCTAHOBJIICHHOI'O Ha 3JICKTPOAC,

Mb-monsipHas Macca 3KBHBaJIeHTa BemlectBa; | — cuna Toka, A; t — NPOJOIKUTEIBHOCTD
3JIeKTpoan3a, ¢. MoisipHass macca skBuBajieHTa Menu B CuSOs paBhHa 63,54:2 = 31,77 r.

[ToncraBuB B (hopMyiTy 3HAUECHUS:

Ms =31,77,1=4A,t =60 60=3600c,

HOJTYYHM:
=3L774 3000 4 74r.
96500
3agaua 7.
Hano: Mp-pa= Ms-sa + MH20
Vh20=600 cm® MH20 = VH2o - PH2o = 600 -1 =600
M;isa=30T PH2o = 1r/em®
W(%)-? | Mppa =30+ 600 =630 T
W(A) =24 . 100%
m_p—pa
Wb = 20 =4,76%
OtBet: W% =4,76%
3anaua 8.
JaHo: [ycTh Vppa= 1am3=1000cm?
Vppa= 1am® Mppa= V-p = 000 - 1,25 = 12501
Whno3=40%=0,4 W(A) = 7;n(t‘l) orciona
p—pa
PHNos=1,25r/cm® M(A) = Mp-pa- W
CMm(HNO3)-? m(HNOs) = 1250 - 0,4 =500r
Cym = 24
M(A)V
_  m(HNO3)
CM(HNO:3) “MCHNOS) Yy
M(HNOs) = 1+14+3-16 =63r/Moab
CM(HNOg) = % = 7,94 mMons/mm°
Otser: CM = 7, 94 monb/am®
3anaua 9.

K2Cr207 + 14HCI — 2CrCls + 3Cl2 + 2KCI + 7H20

OKHCIHTED Cr,07% + 14H* + 6e — 2Cr¥* + |1 BoccraHoBieHne
7H.0
Boccranosurenn 2ClI' — 2e ' — Cl, 3 OkucneHue
Cr,07% + 14H* + 6CI~ — 2Cr®* + 7H,0 + 3Cl>
3agaua 10.
Pemenmue.
KbrOz + 6FeSO4 + 3H2S04 — 3Fe2(S04)3 + KBr +3H20
OKHUCITUTENb BrOs + 6H" +6e — Br + 1 BoccraHoBieHnE
3H20
Boccranosurens Fe2t — 1le” — Fe3* 6 Oxkwucnenue
Brs + 6H* +6Fe?* — Br + 3H,0 +6Fe®*
3amaua 11
HaHOZ CM = m(NaOH)
M(NaOH)-V
V=05’ M(NaOH) = 23 + 16 +1 =40 r\mo1b

Cm=0,02 monp/mm® m(NaOH) = Cm - M(NaOH) - V




m(NaOH)-? | m(NaOH) = 0,02 -40-0,5=0,4T

Otser: m(NaOH) = 0,4 r.
3anaua 12.
Hano:

PactBop NaOH

Vi=1 am®= 1000 cm®
W1 =20%=0,2
p1=1,22 r/cm®
V2(H20) = 10 a3

W2%-?

OtBetr: W2% = 19,6%

W, = M3 g—pa
, = —2kha
Mz p—pa

M2 g-ga = M1 g-pa = M p-pa” W1

Mippa=pP1- Vi =1,22 1000 = 1220 r

M2 = 1220 -0, =244 1

M2 p-pa = M2ppa + m(HZO) =244 +1000=1244r
m(H20) = p(H0) - V(H,0) = 1 - 1000 =1000

Wo% = 2o . 100 = 22% . 100 = 0,196 - 100=19,6%

M3 p-pa 1244



