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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenpto  AMCUMIIMHBL ~ sABIsETCS  (HOPMHUPOBAHHE  JTUATEKTHKO-MATEPUATUCTUYECKOTO
MHUPOBO33PEHUS, BBIPA0OTKAa HAy4YHOrO B3MNIAZa Ha MUD, (POPMUPOBAHHE COBPEMEHHOTO HAYyYHOI'O
NPEJCTaBICHNUS O MaTepuu U popMax ee IBUKEHHUS, O BEIIECTBE KaK OJHOM M3 BHJIOB JIBHKYLICHCS
MaTepuH, O MEXaHU3Me NPEBPAIIECHUS XUMUYECKUX COEAUHEHHUH, (POPMUPOBaHMS 3HAHNUHN, YCMEHUH
Y HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs MPO(PECCUOHATBHBIX 3a1a4

OcHoBHbIE 33]Ja4l XMMHUYECKOH MOJrOTOBKH 3aKIIIOYAOTCS:

- B OCBOCHUHU (YHIAMEHTAJIbHBIX OCHOB XUMUYECKOI HayKH;

JlaGopaTOpHBIi MPAKTUKYM NMPUBUBAET HABBIKUA IKCIIEPUMEHTAIBHON pabOThI U YUHT:

- OOBSICHATH XUMUYECKHE CBOMCTBA aTOMOB B 3aBHCHUMOCTH OT CTPOEHHUS UX 3JIEKTPOHHBIX
000J104€K;

- IpuMeHATh npuHuuI Jle-IllaTense K XMMUYECKUM PaBHOBECHSIM;

- HCIIOJIB30BATh BEIUYMHBI KOHCTAaHT JHWCCOLMALMM JUIA  XapaKTEPUCTHKU  CHJIBI
JJIEKTPOJINTA;

- WCIIOJIB30BaTh BEJIIMYMHBI CTAaHAAPTHBIX JJIEKTPOAHBIX ITOTEHUUAJIOB IS ONPEICICHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb II0JIb30BaThbCs 3HAYCHUSAMU TEPMOJUHAMUYECKUX IIOTCHLMAIOB I OLICHKHU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IIPOLECCOB;

- IPOU3BOJIUTH AHAIUTUYECKHUE PACUETHI

[TnaaupyeMbIMU pe3ylbTaTaMi OOydYeHUs MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHpb IIIaHMPYEeMbIX Pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTeNbHOM IMpOrpamMMmsl,
npeJcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3y4eHUS TUCIUIUTUHBL (MOJTYJIS)

Kox u Pe3ynbTaTel 00y4eHUs O TUCIUTIIIHE
Hassanue Konn (dopmyupoBKa
OIIOII BO, (dbopmynupoBKka HHIUKATOpa Kon
COKpaIICHHOC KOMIICTCHIIUTH AOCTHHCHHS pe3yib dopmynupoBKa pe3yibraTa
KOMIIETEHIIUU
TaTa
21.03.01 OIIK-1 : Cnocoben OINIK-1.2k : Pa1 3HaHue | (QyHIAMEHTAIBHBIX
«HedrerazoBoe | pemats 3a1auu, HCTONb3YyeT pa3aeoB XuMHHU B 00beMe,
JIEJI0» OTHOCSIIHECS K €CTECTBEHHOHAYYHbIE HE00X0AUMOM /ISt
(B-HI) podheCcCHOHATBHOM METOJbI U MOJENH B OCBOCHHUS XUMHUYECKHUX
JIeSITEbHOCTH, TEXHUYECKUX OCHOB IIpH PELLICHUU
MIPUMEHSS] METOJIBI MIPUIOXKEHUSX, podecCHOHANBHBIX?
MOJIEJINPOBaHMUS, BBIJIENIAET 3ajau
MaTeMaTHYECKOT O KOHKpETHOE PJ12 YMmenue | genats npocreiiiue
aHanm3a, coliepKaHue B OIIEHKU M PacueThl JIs
€CTECTBEHHOHAYYHBIC | MPHUKIAIHBIX 337a4ax aHaM3a XUMHYECKHX
1 OOLLEMHKEHEPHBIE SIBJICHUI B UCTIOJIb3yEMOM
3HaHUs anmnaparype u
TEXHOJIOTUYECKUX
Ipoueccax
PJ13 HaBpik | BBITOTHEHUS OCHOBHBIX
XUMHYECKHX
J1a00PATOPHBIX ONEPAITHiA

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

JucuumuinHa «XuUMUS» OTHOCUTCS K 00s3aTenbHOM dYacTh ywyeOHoro miaHa, biox 1
Hucnumumnel  (Momynu). Jucummiunaa O0a3wpyercss Ha KOMIETEHIMSX, C(pOpMHUpOBaHHBIX Ha
HpeIbIAYIIEM YPOBHE 00Opa30BaHMsL.



3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOI paboTHI (dac)

CeMeCTp C€MKOCTh

Haspanne 2)60 p:: Hacr, I/lgl(l)dql)CO)C AypnurtopHas Breayuu- CPC Call)I(“)rpe“gfl

OI10I1 BO Y vII 3 q)ép YAHTOP TopHas

i B0, | 3E) | Beero Tain
0300)
nex. | mpak. | 1ma0. [TA KCP
21.03.01
Hedrerazosoe | ODO bl.b 1 2 37 18 0 18 1 0 35 3
JIETI0

4 CTpyKTypa U co/iepKaHue TMCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEpKAHNE AUCIMIUIMHBI (TIEpEYCHb Pa3lesioB H TEM),
CTPYKTYPUPOBAHHOE IO BHUJAaM y4YeOHBIX 3aHATHH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEJICH B Tabmwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpods st OPO

Kon pe- Kos-Bo yacos, oTBeieHHOE Ha
dopma
No Ha3Banue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYIIETO KOHTPOJIS
00y4eHus
BBeneHue B AUCHUIIIMHY. PIIL. PII2 CobecenoBanue, 3aUTa
1 | Kiaccel HeopraHMYeCKUX P:)IS ’ 4 0 2 7 oTueTa 110
COCIMHEHUIT nabopaTopHOii paborte
CobecenoBanue, 3aIuTa
5 ATOMHO-MOJIEKYJISIPHOE PAL, P2, 5 0 2 7 oTdera io » 3al
y4eHue Pa3 N
nabopaTopHoii pabote
CIpocHIe aToMa i CobecenoBanue,
R Pa1, P12, pelieHue 3a1a4, 3aluTa
MEPUOMYECKasl CHCTEMA
3 sementos JLU P12, P2, 4 0 2 7 oTYeTa 1Mo
MeHeneena o Pa3 nabopatopHoii padore,
A 3amnura pedepara
Teopwust pacTBOpOB. CobecenoBanue,
4 OCHOBHBIE 3aKOHOMEPHOCTH P11, P12, 4 0 4 7 peleHue 3a1a4, 3alnuTa
MPOTEKAHMUS XUMHYECKHX P12, P/13 oTYeTa 10
MIPOIIECCOB sabopaTopHoO#i paboTte
OKHCIIHTEIBHO- CobecenoBanue,
5 BOCCTaHOBUTEIIbHBIE U PJI1, P12, 4 0 ] 7 peleHue 3a1a4, 3alnuTa
INEKTPOXUMHUECKUE P2, P13 OT4YeTa 0
MIPOILIECCHI nabopatopHoii pabote
Hroro no tadsmue 18 0 18 35

4.2 Copaeprxanue pa3iesoB M TeM TUCUUILINHBI (MoayJas) aiass ODO

Tema 1 Bseoenue 6 oucyunauny. Knaccel neopeanuueckux coeouneHull.

Coneprxanue TeMbl: Benenue B qucuumuingy. [Ipenmer, 3agaun u metoasl xumuu. [Ipocteie
U cloXxHble BenlecTBa. Kiaccudukanus npocThiX U CIOXHBIX BemecTB. Okcuabl. Knaccudukanms
okcuioB. HeconeoOpasyromme u cosneoOpasyromme okcuasl. Kimaccudukamnms coeoOpa3yronmx
okcuioB. [lonydyenue n xumuueckue cporictBa okcuaoB. OcHoBanus. Kiaccudukanus ocHOBaHUH.
[TonyyeHnne ocHOBaHHMA. XUMHUYECKHME CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBaHuil. Kucnorel. Krnaccuduxamus kucnot. [lonmydyenue kuciorT. XuMHYECKHE CBOWMCTBA
kucnot. Comu. Knaccudukauus coneit. CpenHue, Kucible, OCHOBHbIe comu. CrocoObl HX



MOJy4YeHUsI U XUMHUYecKue cBoiicTBa. KommekcHble coennHeHus. X oOpa3oBaHHe W CTpOEHHE.
BHyTpeHHss 1 BHEHIHSIS cepbl KOMITJIEKCHOTO coeAMHEeHUs. CBA3b XUMUU C IPYTUMHU HAYKaMHU.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOruM: JIEKIMOHHbIE 3aHATHS: TpaJAWLMOHHAs W AaKTUBHAs JIEKIMS C MCIIOJIb30BaHUEM
npe3eHTanuii; Jlaboparopusie 3aHsATHS: TabopaTopHas padora.

Buapsl caMocTosTENbHOM MMOATOTOBKM CTYACHTOB M0 Teme: Pabora ¢ aureparypoi.
[TonroroBka k JsrabopatopHoii pabore: "Kiacchl HeOpraHMYECKHX COCAWHCHHN. XWMHUYCCKHC
CBOIICTBa OCHOBaHUH, COJEil, KUCIOT' - OTBEThl HAa KOHTPOJIbHBIE BONPOCHI M BBINOJIHEHUE
YOpaXHEHUH (HanmMcaHUe TEOPETUYECKOM YacTH OTYeTa) METOJUYECKUX YKa3aHM; MOJArOTOBKA K
HKCIIEPUMEHTAIbHON YacTh padOoTHI.

Tema 2 AmomHo-MmonekyiapHoe yueHue.

Coneprkanue TeMbl: BemectBo. Buibl xumudeckux peakiuuii. OCHOBHbBIE MOHSITHUS U 3aKOHBI
XUMUHU. ATOMHO-MOJIEKYJIIPHOE YueHHe. ATOMHasl U MOJIEKYJIsipHas Macca. MoJb, MoJiipHas Macca
BEIIIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSPHOM MACChl BEHIECTBA. XHMHYECKHI
AKBUBAJICHT, ()aKTOP SKBUBAJICHTHOCTH, YHCIIO YKBHBAJICHTHOCTH. DKBUBAJICHT U MOJISIPHAS Macca
SKBUBAJICHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

®opMBl U METOIBI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHbIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAaJWLMUOHHAS W AaKTHUBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3eHTanmii. JlJabopaTopHsie 3aHATHS: TabopaTopHas padoTa.

Bunpl camMocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTeparypoi.
[TonroroBka Kk JabopaTopHOii pabore "3akoH SKBUBaICHTOB. OmpenencHUE MOJSIPHOM MaccChl
SKBUBAJICHTAa MeTajla" - OTBETHI HAa KOHTPOJBHBIC BOIPOCH (HAMHMCAHHE TEOPETUYECKON YacTh
0TYeTa) METOJAMYECKUX YKa3aHUI; MOATOTOBKA K SKCIIEPUMEHTAIBHOM YaCTH PaOOTHI.

Tema 3 Cmpoenue amoma u nepuoouueckas cucmema sniemenmos J{.1U. Menoeneesa.

Copnepxxanrie TeMbl: OCHOBHBIE JTamlbl W JUAJEKTUKA pa3BUTUS MPEICTABICHUNA O
CyIIECTBOBAaHUU U CTPOCHUU aToMOB. CTpOEHHE aTOMOB: SJIpO, DJIEKTPOHBI, X 3apsij U Macca.
KBaHTOBBIN XapakTep W3Iy4eHUs: W MOMIONIeHUs dHepruu. YpaBHeHue [limanka. KopmyckymspHo-
BOJIHOBOM Ayanu3M MUKpodacTHll. Jlyanu3m 3J1eKTPOHOB M MPUHLUII HeolpeaeneHHoCTU. [lonarue
opOutanu. DyekTpoHHOe oOnako. KBaHTOBBIE uMclia: TIIaBHOE KBAaHTOBOE YHCIIO, OPOUTAIBHOE,
MarHMTHOE, CIIMHOBOE KBaHTOBOE uncio. Popma s-, p-, d-opOutanieid. DIeKTpOHHAs U SJIEKTPOHHO-
rpadpuueckass GopMbl cTpoeHHst aroma. [lopsaoK 3amoiHEHUs aTOMHBIX opOutaneil. [lpuHimn
[Maynu. Ilpunuun Haumenslned sHeprun (nBa mnpaswia KieukoBckoro). Ilpunmun ['yupa.
ITepuoanueckuii 3axkon JI.1. MenneneeBa u ero TpakToBKa Ha OCHOBAHUU COBPEMEHHOU TEOpUHU
CTPOCHUsI aToMa. ATOMHO-MOJIEKYJSIpHOE ydeHHEe. XUMHYEKcas CBSI3b U CTPOCHUE BEIIECTBA.
OcHoBHBIE BHABI XUMUYeCKON cBs3u. KoBasieHTHas cBs3b. llonsipHasi, HemossipHasi, MPHUMEPHI.
JIOHOpHO-aKIENTOPHBIA MeXaHW3M 00pa3oBaHUS CBs3U. HackIaeMoCTh KOBAJICGHTHOW CBS3H,
HanpaBJeHHOCTh. VMOHHAs CBSI3b KakK NPEACNbHBIN Ciydail MNOJApU3aLUM KOBAJIEHTHOM CBSI3H.
['mOpuanzanus atomMHbIx opobutaneil. Tunbl ruOpuanszanuu. [IpocTpaHCTBEHHOE PacHONOKEHUE
aTOMOB B MOJIEKYJIaX.

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0O0pa30BaTEIbHBIC
TEXHOJIOTMH: JIEKIIMOHHBIE 3aHATHS: JEKIMOHHBIE 3aHATHSA: TPAJAULMOHHAS U aKTUBHAs JIEKIUS C
UCTIOJIb30BaHUEM IIPE3CHTAIHI; Ta0opaTOpHbIE 3aHATHS: TabopaTopHas padoTa, peleHue 3a1ad.

Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTepaTypoid.
[ToaroroBka k ynabopatopHoil pabote " CTpoeHHe aToMa M MEPUOJUYECKasl CUCTEMa SJIEMEHTOB.
XuMH4YecKasi CBs3b M CTPOCHHME BEIIECTBA" - OTBEThl HAa KOHTPOJBHBIC BOIPOCHI (HAMHCAaHUE
TEOPETUUECKON YacTH 0TUETa) METOJMUYECKHUX YKa3aHUM; MOArOTOBKA K 3KCIIEPUMEHTAIBHON YacTu
pabotbl; Hantcanue pedeparta « TUITBI XUMUYECKON CBSIZUY.

Tema 4 T€0pl/l}l pacmeopos. Ocnosnble 3AKOHOMEpHOCMU NPpOmMeEeKAHUA XUMUYECKUX
npoyeccos.
Conepxannie TeMbl: PacTtBopbl. OCHOBHBIE OINpENENCHHS: PACTBOpP, PACTBOPUTEIIb,



pacTBopeHHOe BemecTBO. PactBopumocTts BemiecTB. HachimeHHsIit pactBop. CriocoOb! BhIpaXKeHUs
KOHIEHTpaluu pacTBOpoB. I 'naparnas teopus pactBopoB .M. Menneneesa. DHepreruka mnporiecca
pactBopeHHsi. OCHOBHBIE TOJOKEHUS TEOPUM SJIEKTPOJMTHUECKON auccouuanuu. PaBHoBecue B
pacTBOpax AIIEKTPOJMUTOB. JIEKTPOJIUTHYECKas IUCCONMAIUs BOABL. bydepHble cucTeMBbI
(kapOoHaT-ruapoKkapOoHaTHas OydepHas cucrema MupOBOTO OKeaHa, TOUYBEHHBIC OydepHbIe
cucteMmsl). ['uaponus coneil. Xumuueckass KHHeTHKa U Katain3. CKOPOCTh XUMUYECKON PeakKlnu.
Hctunnas u cpennsis. @akTophl, BIUSIOMNE Ha CKOPOCTh peakiuu. Kinnerndeckas kinaccuukanus
peakuumii. [loHATHE 0 MOpsAAKE MOJEKYAIPHOCTH peakunu. KoHCTaHTa CKOPOCTH peakluy MepBOIro
nopsiika. 3aBUCHMOCTh CKOPOCTH PEaKIIMU OT TeMIlepaTrypbl. AKTHBHbIE MOJeKynbl. [lonsarue o0
SHEPTUM aKTUBaluW. YpaBHeHHEe AppeHuyca. [loHstue o xkatanm3e. MexaHu3M JeHUCTBHS
karanu3atopoB. [loHATHEe 0 XMMUYecKOM paBHOBecHMU. CMeEUIEHUE PABHOBECHS NMPU HU3MEHEHHU
KOHLIEHTpaluy, Temneparypbl, aAasieHus. Ilpunuun Jle—Illatense. OCHOBBI XUMHUYEKCOMN
TEPMOJUHAMHUKH. 3aKOH COXpaHEHHs OJSHepruu. BHyTpeHHsAs »sHeprus, Temjaora U pabdora.
MaremaTHueckoe BBIpa)KEHHE MEpPBOrO Hadaja TepMOJUMHAMUKU B pasHbIx ycioBusx (V=Const,
p=Const). TerutoBoit 3¢ ekt peaknmu. 3akoH I'ecca m ero cieactBus. CTaHTAPTHBIC TEIIOTHI
oOpa3oBanusi u cropanusa. OOpatumble u HeoOpaTumble Tmpouecchl. DopMylIHpoBKa U
MaTeMaTHYECKOe BBIpaKEHHE BTOPOTO Havdana TepMoaruHaMuku. [Tonstue o0 suTponuu. [lonsarue o
TEPMOJMHAMHYECKUX MOTeHUuanax. JHeprus lemnpmronbua. DHeprus [ub6ca. Mcnonb3zoBaHue
ATUX SHEPIUil 1JIs ONpeIeJICHUsI HAlIPaBICHHOCTH MpoIlecca.

@opMBl U METOABI MPOBEACHMS 3aHATHUI 1O TeMe, NPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAaJWLHAOHHAs W AaKTHWBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3enTanuii; JlaboparopHsle 3aHATH: JabopaTopHas paboTa, peleHue 3aay.

Buasl caMocTosITeNbHOW TOATOTOBKM CTYACHTOB 1O Teme: PabGorta ¢ auTeparypoid.
[ToaroroBka k abopaTopHbiM pabotaM "CrocoObl BeIpakeHHE COCTaBOB pacTBOPOB. OmnpeeneHne
KOHIIEHTPAIlUA PAcTBOPOB MeTonoM TuTpoBanus', "Peaknum noHHOro oOMeHa" - OTBETHl Ha
KOHTPOJIbHBIE BOIPOCHI (HANKMCAaHUE TEOPETHYECKOW YacTH OTYETOB) METOJWYECKUX YKa3zaHUil;
MOJTOTOBKA K SKCIIEPUMEHTANLHOM YacTH paboT; peleHue 3a1ad.

Tema 5 OxkucaumenvHo-60CCMAHOBUMENbHBIE U INEKMPOXUMULECKUE NPOYECCHI.

Copepxanne Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). YpaBauBanwme
OBP. Tunmst OBP. OGmue cBoiicTBa MeTamuioB. DOpMbl HAXOXKJIECHUS METAJJIOB B IPHUPOJE.
dusznueckue cBoiicTBa MeTamuioB. Kpucrtamnnueckas pemietka MeTaiaoB. OCOOEHHOCTH CTPOCHHS
aTOMOB MeTasuloB. Pasznuuue B CTPOCHMM BHEIIHErO0 3HEPreTUYECKOrO0 YpPOBHS y METAIOB M
HEMETaJUIOB. ATOMBI METAJUIOB TJIABHBIX M MOOOYHBIX moarpynm.llomydeHne meramioB w3 HX
CoelMHEHU. XUMHUYECKHE CBOMICTBA METAUIOB. OJEKTPOXMMUUYECKHN psiie  HaNpsHKEHHUM
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HU YeJIOBEKAa. JIEKTPOJHBIC IMOTEHUHUANbl. MexaHu3M
BO3HMKHOBEHHUSI DJIGKTPOJHOTO TMOTeHIMana. BomopoaHslii snekTtpon. Psan  cranmapTHBIX
ANEKTPOJHBIX IOTEHUUAJIOB MeTaioB. ['anbBanuueckuidt snemeHt. Omnpenenenue IJC
rajibBaHn4YecKoro areMenTa Jlanmans-Axoou. Kornenrparumonnsie menu, pacuet 3/1C mo ¢popmyre
Hepucra. Kopposus metamioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE MPOIECCH, MPOTEKAIOIINE
MpU DJIEKTPOXUMHUYECKOH KOPPO3UU METAIOB. BOMpoChl 3KOJIOTHH, CBA3aHHBIE C KOppO3UEH
MeTauioB. Mepsl 00phOBI C KOPPO3UEH: aHOMHOE MOKPHITHE (OIMHKOBAHHOE JKEJe30), KaTOAHOE
MOKpPBITHE (Ty>KeHoe >kene30). llporexTopHas 3ammuTa. Dnekrponu3. CyIIHOCTh 3IIEKTPOIHU3A.
DJIEKTPOIN3 PACIIaBOB U PACTBOPOB. DJEKTPOJIU3 C HEPACTBOPUMBIM aHO/IOM. 3akoHbl Dapajes.
[IpakTHueckoe NpUMEHEHUE IIEKTPOIIU3a.

@opMBl U METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIMOHHBIC 3aHATHS: TPAJWLHUOHHAS W AaKTHUBHAS JIEKIUS C HCIOJIb30BAHHUEM
Mpe3eHTAalINIf; TabopaToOpHbIe 3aHATH: JabopaTopHas paboTa, pelieHue 3a1ad.

Bunbl caMocTOsTENbHONH TOATOTOBKH CTYACHTOB 1o Teme: PabGora ¢ nuteparypoil.
[TogrotoBka k maGopatopHeiM pabdotam " OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC peakIuu',
"OnexkTponu3" - OTBETHl Ha KOHTPOJIbHBIE BOIMPOCHI (HAMMCAaHUE TEOPETUYECKON YacTHU OTYETOB)
METOJIMYCCKUX YKA3aHUI; TOITOTOBKA K SKCIIEPUMEHTAILHOM YacTH paboT; perieHne 3a1ad.



5 Metoanueckue yKazaHus J1Jis1 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Monay.Jis1)

5.1 MeToguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

CamocrosTenbHas paboTta BiiIodaeT paboTy ¢ y4yeOHOW M HaydHOM JIMTepaTypoll Npu
MOJArOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIUsM U K dk3aMeHy. CamocTosdTenbHas pabora
OPOBOAMTCS C IIENIbI0:  CHUCTEMAaTH3allMU W 3aKpelUieHUs, YDIyOJIeHHs U  pacUIMpeHus
TEOPETUYECKUX 3HAHUM M TNPAKTHYECKUX YMEHUH, NpUOOpEeTaeMbIX CTyIEHTaMH B XOE
ayJIUTOPHBIX 3aHATHUI; POPMUPOBAHUS YMEHHUI UCIIOJIb30BaTh CHEIHAIbHYIO JINTEPATYPY; Pa3BUTHS
MIO3HABATEJBHBIX CIIOCOOHOCTEN M aKTUBHOCTH 00yYaromuxcs; (GOpMUPOBaHHS CAMOCTOATEIbHOCTH
MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BHTHIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaH3allHH;
pa3BUTHSL HCCIIENOBATENbCKUX yMeHMid. CaMocTosTenbHas paboTa MpU H3yYEHUU AUCIUILIMHBI
nmojpa3fenseTcs  HaTpu BuUAa: 1) ayauTOpHas CcaMOCTOsITENbHas paboTa (BBIOTHEHHE
nabopaTopHBIX paboT); 2) caMmocTosTeNbHAsE pabdoTa IMoj KOHTPOJIEM MpernofaBaTens (TUIaHOBBIC
KOHCYJIBTAIlNH, 3a4€T); 3) BHeayIUTOpHAs CaMOCTOsITeNbHAsI padoTa MPU BBHIMOJHEHUH CTYAECHTOM
JOMAIIHUX  33JaHuil  y4yeOHOrO ¥  TBOPYECKOTO  XapakTepa (MOArOTOBKA K  JICKIIHSIM,
UHAMBHUAYalbHbIE Pa0OThl MO OTAENIBHBIM pa3jelaM COAEPKaHUs IUCUUIUIMHBI, MOJITOTOBKAa K
3a4ery).

Jis moAroToBKM K J1a0OpAaTOPHBIM 3aHATHUSM HEOOXOIMMO HCIIONB30BaTh METOAMYECKHUE
yKa3aHUS K BBIMOJHEHHUIO Ja0opaTOpHBIX pabotT. Kaxaplit pasmen MeTOAMYECKHUX YKa3aHHi
3aKaHYMBAETCS IIEPEYHEM KOHTPOJBHBIX BOIIPOCOB, HA KOTOPbIE HEOOXOIUMO OTBETUTh MUCHMEHHO
1 0OPMHUTH B OTYET B BUJIC TCOPETUIECCKON TIIaBbl K KOHKPETHOU JtabopatopHoii padote (I'1aBa 1
TeopeTnueckas 4acThb).

CTyIeHT 3aliiaeT 0T4YeT WHANBUIYATBHO.

JlomyckoM K BBIMOJIHEHHSI JTa0OpAaTOPHBIX PabOT SBISETCS MPOXOKIECHUE MHCTPYKTaxa Mo
TexHuKe Oe3omacHocTH (1-e 3aHATHE) W 3HAHUE TEOPHM M XOJa dKcrepuMeHTa. CTYIEHT J0JDKEeH
OBITh TOTOB K K&XIOMY 3aHITHIO - BBITIOJHSAET TCOPETHUECKYIO YacTh W 3allUIIaeT ee Iepes
MIPOBEJICHHEM SKCIIEpUMEHTA (OTBEYAET YCTHO HA BOMIPOCHI).

JlaGopatopHasi paboTa BBIIOJHIETCS CTYIECHTOM B ayIuTOpuu. Pe3ynbratel J1abopaTtopHOM
paboTel odopMIsIIOTCS B BUAE OTAeAbHOW miaBbl (IWaBa 2 DkcrepuMeHTadbHAas 4acTh).
OKclepUMEHTallbHAsT 4YacTh BKJIIOYAET XOA pPaOOThI, pe3ynbTaThl OMbITa (MOATBEPKAAIOTCS
XMUMHUYECKHMHU PEAKLIUSIMH, pacyeTaMu ), HaOJIIOACHUS 1 BHIBOIBI.

JlaGopaTopHnasi pabota pa3OuBaeTCsi Ha HECKOJIBKO ITAIOB:

I - Kamepanbhblit 3Tan 1 (m1aHupoBaHue) - a) MOCTAaHOBKA LIl M 3a7a4 paboThl, MOIO0D
JUTEpaTypbl M HANHCAaHHE TEOPETHUECKOH YacTH OTYeTa, C HMCIOJIb30BAaHHEM KOHTPOJIBHBIX
BOITPOCOB I10 TeMe; 0) COCTABJICHHE TJIaHa PaOOTHI (MPETyCMOTPEHHOT'O METOIUKOM ); B) TIOJyYCHHE
JIOITyCKa K BBIMOJIHEHUIO JIAOOPaTOPHON pabOTHI.

I — Kamepanbublii »sTan 2  (3KCIEPUMEHTAJIbHBIH) — @) BBIIOJHEHHE pPalOT
(MpeayCMOTpPEHHBIX METOAMKOM); 0) o00paboTka pe3yabTaTOB aHATUTUYECKOTO OINpeAeNeHUs
(BBIpaXXKEHHE PE3YyIIETaTOB Yepe3 KOJI-BO, MACCy, KOHIIEHTPAIIMIO, MACCOBYIO JIOJIIO BEIIECTBA H Tp.,
COTIAaCHO METOJWKE); B) MPOTOKOJUPOBAHWE HAOTIONCHHMH, (OPMYIMpOBKAa BBIBOJIOB; T)
MOJArOTOBKA OTYETA.

[II — 3amuTa oTuera (MHAUBUIYAIBHO).

KoHTpoJibHBIE BONPOCHI VISl CAMOCTOATEIbHON OIEHKH KAauyecTBA OCBOEHHS Y4eOHOM
AUCUMITUHBI

Yro takoe okcuabl? Kak ux kinaccuuuupyoT o XuMU4eCKUM CBOMCTBaM?
Yro Takoe ruipoKcuabl?

Knaccudukamus ruspokcuIoB.

YTo Takoe OCHOBHOCTb KHCIIOTBI, KHCIIOTHOCTH OCHOBAHU:A?

Maiite onpenenenue conu. Knaccudukanus conei.

Kakue kucnoTsl 00pa3yroT KUCIbIe CONu?

AR



10.
I11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.
26.

27.

28.
29.

30.

31.
32.

33.

34.
35.
36.

37.

38.

39.
40.

41.
42.

Kakue ocHoBaHUs1 00pa3yOT OCHOBHBIE COJIH?

XHUMHUYECKUH DJIEMEHT, aTOM, MOJIeKyJ1a?

ITpocTeie U cil0KHBIE BemecTBa?

Xumnueckue GopmyIibl BeuiecTn?

3aKOH MOCTOSIHCTBA COCTaBa?

OTtHocHTeNnbHAsI aTOMHAsI U MOJIEKYJISIPHAs Macca, MOJIsIpHas Macca?

[TocTostnHast ABoraapo?

[Tepuoanueckuii 3akon Menaeneena?

3axoH I'eii-Jlroccaka?

3akoH ABoraapo?

MonsipHblii 00BeM raza?

VpaBuenue Knaitnepona?

YpaBHenue Menpeneena?

Hanummmre noiHbIe 371€KTPOHHBIE KOH(PUTYpaIlMK aTOMOB 3JIEMEHTOB C MTOPSAIKOBBIM
HoMmepoMm 17 u 25.

HarmumTe 51eKTpOHHbIe KOH(GHTYPAIMK aTOMOB XJI0pa M Mapranma u noxos Cl™ u Mn>*.,
Hanummure 35nekTpoHHyI0 KOHGUTypaluio atoMoB Gochopa u BaHaaus. SBISIOTCS U OHU
aHanoramu?

Hanwummmre 351eKTpoHHYI0 KOH(PHUTYpaIHio OSpuIlIis U yKaKUTe JIeMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEIMYEHUEM HOMepa nepuoja’?

[TpuBenuTe >1MeKTPOHHYIO KOH(pUrypanuuto Kaiaus. [lokaxkute, Kak U3MEHSIOTCS CBOMCTBA
AIIEMEHTOB MEpPHOJIa, B KOTOPOM HaXOAUTCS KaJUH.

Hanwummre snextponHsie koHpurypauuu aromoB Fe u F, a Takxe nonos Fe 2 FTuF
VkaxuTe, y KaKUX U3 HIDKE IPUBEIECHHBIX MOJIEKYJI XUMHUUECKHE CBSI3U UMEIOT MOJISIPHBIH
xapakrep: F,, CO, H,.

VYKaXuTe NMOCIEe0BATEIbHOCT BO3PACTAHUS JIEKTPUYECKOTO MOMEHTA JIUIIOJIA y CBsI3ei: B-
N, B-F, B-C, B-O, B-Br.

Onpeznenute BaJICHTHOCTH oaa U pochopa B OCHOBHOM U BO3OYKIEHHOM COCTOSTHUSX.
VYkaxute MexaHu3M 00pa3oBaHUs CBSA3EH B HOHE THIPOKCOHUS H3O+. Kakyro BajleHTHOCTh
MUMEET KUCIIOPO B 3TOM HOHE?

Kaxkyro mpocTpaHCcTBeHHYI0 KOHHUrypanuio uMetoT Moiekynsl BaCl,, PbCl,, PbCly, Br,,
AsHj3, H,Te, CF4, GeHy, PCls, SBrg? Kakue u3 3Tux MoJsIeKyJI OJISPHBI?

OcHOBHBIE CBOMCTBa MPOSBISIET BBICIIMMA OKCHJI JIEMEHTA: CEephl, a30Ta, Oapus, yriaepoja?
Kak n3MeHs10TCs CBOMCTBA THAPOKCHI0B, 00Pa30BaHHBIX METAJIaMH TJIaBHOU noArpynsl 11
TPYIIbL, IPU YBEIUYEHUH 3aps/a siipa aTOMOB?

W3menuTtcs nu coiictsa BemecTs B psxy NaOH — Mg(OH) , — AI(OH);?

Uewm o0ycioBiieHa ajuIOTPOITHS?

B yem 3akimouarorcst cBolicTBa aM()OTEPHBIX THIPOKCUAOB?

Yemy paBHa MOJIIpHAsl KOHIIEHTpAIHs SKBUBAJIEHTA, MOJISIpHAst KOHLeHTpauus u TUTp 20 %
pacTBopa cynbpara MarHus?

Kakoii 00beM pacTBOpa CepHOil KHCIOTHI INIOTHOCTHIO 1,8 T/cM® ¢ MacCOBOM J0MeH H,SO,4

88 % Haz0 B3ATH AJISl IPUTOTOBJICHUS pacTBOpa KUCIOThl 00beMomM 300 cM3, riotHOCTBIO 1,3
r/em> i maccoBoit nomeit HySO, 40 %?

B BonHOM pacTBOpe cryneHdaro puccouunpyet: K,SOy, Ky S, HyS, NaySOy.

Peakuuu nonHoro oOMeHa UAyT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJISIPHOE U ITOJIHOE HIOHHOE YPABHEHHE, COOTBETCTBYIOIEE COKPALLIEHHOMY
MOHHOMY YPaBHEHHMIO: CO32' +2H" — CO, + H,O0.

Heiirpanenyro cpexy umeer BoaHbli pactBop: NaNOj, FeSOy4, Na,S.

KuncnoTHoCTh MOUBEI MOKHO yBEIUUNTh BBeeHUE pacTBopa: NH4NO3, NaNO3, NaCl,

Naz SO4
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Kakue pactBops! Ha3biBatoTcst OypepHbiMu? [IpuBenute npuMepsl.

Yro takoe OydepHas eMKOCTb, U OT KaKuX (PaKTOpPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M JieicTBUs Oy(depHBIX cucTeM?

[TpuBectn ypaBHeHus it pacuera pH OydepHbIX pacTBOpOB.

KaxoBo 3nauenue 0ydepHbix cucrem?

Beruucnuts pH ¢popmuatHoro 6ydeproro pactsopa, B 151 kotoporo coaepsxutcs o 0,1M

HCOOH (K ;¢ = 1,8%107).

Beraucnuts pH aneratnoit 6ydepnoit cmecu, conepxatueit B 151 0,15M CH;COOH u 0,2M
CH3COONa (K, = 1,8%107).

BbruncnuTh MOJISIPHYIO KOHIIEHTPAILUIO PACTBOPAa MypaBbHHOM KUCIOTHL, eciu pH =3, a K wc

=1,8*10"%.

I'maponus nporekaet npu pactBopeHuu B Boze: CaBr,, Ba(NOj),, Na,SOy, AICI3?
Bonma. CBoiicTBa BOJIBI.

OCHOBHbIE XapaKTEPUCTUKH PACTBOPOB.

[Tporeccel, MpOTEKAIOIIUE PH PACTBOPESHUH, TEILIOBOU Y (EKT PACTBOPCHHSI.
Teopust 3AEKTPOTUTUUECKON AUCCOIUALINH.

Crernensb IUCCOIMAINH.

CuibHBIE U CJTa0bIe SJIEKTPOJIUTHI.

KoHncranra nqucconmanuu. 3akoH pazseaeHus OcTBanpia.

3aKO0H 3JIEKTPOHEUTPATIBHOCTU PACTBOPA JIEKTPOJIUTA.

HNonHoe npounsBeieHne BObI.

Bonopoanslil nokasares.

OHeprus.

BuyTpennsis sneprus.

Temmora.

Pa6ora.

IlepBoe HauasI0 TEPMOJUHAMUKH.

3aKOH YKBHBAJICHTHOCTHU TETUIOTHI M pA0OTHI.

DHTaJIbINS.

TennoBoii 3¢ (hekT XUMUUECKOI peakiuu.

3akon I'ecca.

DOHTponus.

Bropoe Hauaao TepMOAMHAMUKH.

CBoOoanas >Heprust [ m60ca kKak KpUTEPHil HAPABJICHHOCTH TIPOIIecca.

CKOpOCTh XMMHUYECKOU peakIui. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM peaKIu OT
KOHIIEHTPALUH PEArUPYIOLINX BEMIECTB.

KoncranTta ckopoctu peakuun. MoJIeKyJISIPHOCTh M IOPSIAOK PEAKIIUY.
Karanutuueckue peakiiuu. ' oMOreHHbIN U TeTepOreHHbIN KaTalus.

3aBUCHMOCTH CKOPOCTH XUMUYECKON Peakluu OT TeMIEepaTypsl. TemiepaTypHas
3aBUCUMOCTb KOHCTaHThI CKOPOCTH PEAKIIUH.

DHeprusi akTUBAIlMU XUMUYECKOH peakiuu. Teopusi akTHBUPOBAHHOTO KOMILIEKCA.
Xumuueckoe paBHoBecue. KoHCTaHTa paBHOBECHSI.

@dakTopsl, BausAOLME Ha cMenieHue pasHoBecus. [Ipunnun Jle-Illartense.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIC peakiuu. [IpuBenute npuMepsl TUMTHYHBIX
OKHUCJIUTENICH 1 BOCCTAaHOBUTEICH.

PaccraBbTe K03 PHUIHEHTHI B ypaBHEHHX, IPUMEHUB METO]T JJIEKTPOHHO-MOHHOTO OanaHca:
a) K2Cr207 + st + stO4 — Crz(SO4)3 + S+ KzSO4 + Hzo; 6) Ag + HNO3(KOHII) —
AgNO3; + NO, + H,O VYkaxute OKUCIUTEIb U BOCCTAHOBUTEIID.

['te pacmoniokeHbl MeTaTbl B IEPUOAUYECKOM cUCTEMEe XUMUYECKUX SJIEMEHTOB
J.N.Menneneena?
KakxoBbl 0COOCHHOCTH CTPOCHHS aTOMOB METAJIIIOB?



&5.
86.
87.
88.
&9.
90.
91.
92.
93.
94.

95.
96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

B uém paznuune B CTPOEHUH BHEIIHETO YHEPIETUUECKOTO YPOBHS Y METAIIIIOB U
HEMETaJlJIOB?

CKOJIBKO HapyKHBIX JIEKTPOHOB UMEIOT aTOMbI METAJIJIOB IJIABHBIX U TOOOYHBIX MOATPYII?
B kakux ¢opmax MOTyT HaXOAUTHCSI METAJLIBI B IPUPoIe?

Kak yctpoeHa kpucTaminmieckas peieTka MeTauioB?

KakoBsl (huzndeckue cBOicTBa METAIIOB?

Kak M0>XHO MOTy4UTh METAJIBI U3 UX COCTUHEHUN?

Kak BenyT ce0s1 aTOMBI METAJIJIOB B XMMUYECKUX PEAKLMSIX U ITouemMy?

Kakue cBoiicTBa — OKUCIMTENEH UM BOCCTAHOBUTEIEH — IPOSBIISAIOT METAIIIIBI B
XUMHUYECKHUX PEaKIMsIX?

PacckaxxuTe 00 3JIeKTpOXMMHUYECKOM psijie HAIPSHKEHUH METaJlIoB.

Ilepeuncnure peakiuu, B KOTOPbIE MOTYT BCTYIIaTh METAJUIBI.

KakoBO 3Ha4eHHE METAJIOB B )KM3HU YEJIOBEKA?

Brruncaure temneparypy 3amep3aHust BogHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit
nonent 3%.

Brrauciure maccy put6oss CsH(Os5, koTopyto ciaenyer pactBopuTh B 180 r BobI, 4TOOBI
IIOJIyYUTh PacTBOp ¢ Temneparypoit kunenus 100,1°C.

Kakoii u3 pacTBopoB 00s1a1aeT OOJIBIIMM OCMOTHYECKUM JIaBIIEHUEM: cojiepkamuii 0,2 MoIb

AICl; nnu 0,2 mons CgH 1,04 B 1 am? pactBopa? CTeneHp JHCCOUAIHT AICl5 paBna 0,75.
Beruncaure temneparypy 3amep3anus BogHOro pactsopa puoosst C sH;(O5 ¢ MmaccoBoit
nonent 3%.

Brruncaure macey pu6osst CsH; (O3, kKoTopyto ciaenyeT pactBoputs B 180 T BOJbI, UTOOBI
MOJIY4YHUTh pacTBOP ¢ Temieparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 00s1a1aeT OOJIBIIMM OCMOTUYECKUM AaBlieHHeM: coaepxaruii 0,2 Moib

AICl; nnu 0,2 mone CgH 1,04 B 1 ,Z[M3 pactBopa? Crenens quccounanuu AlCly pana 0,75.

CocTaBbTe CXeMY TaJIbBAHMYECKOTO 3JIEMEHTA, B KOTOPOM SJIEKTPOJIAMH SIBIISIOTCS
MarHueBasi U IMHKOBAs MJIACTUHKHU, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOMU
KoHIeHTpanuei 1 mons/n? Kakoit Metasut siBisieTcst aHOJ0M, Kakoi karoaom? Hamwmme
YpaBHEHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHON PEaKIIMH, IPOTEKAOIIEH B 3TOM
raJlbBaHUYECKOM 3ieMeHTe, U Beruucaure ero JC.

MarnueByto MIacCTUHKY OIMYCTUIIM B PACTBOP €ro coiu. [Ipu 3ToM 37eKTpOAHBIN MOTEHITHAT
Marsus okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTpAIlUIO HOHOB MarHus (B MOJIB/J).
CranaapTHBINA JIEKTPOIHBIN MOTEHITMAN HUKEN OoJbie, yeM KobanbTa. U3MEeHHUTCS 11 3TO
COOTHOIIEHUE, €CIIM U3MEPHUTH MOTECHIIMAJI HUKEIIS B pACTBOPE €r0 MOHOB C KOHIICHTpAaIUeH
0,001 momb/mn, a moTeHIMANBI KOOanbTa — B pacTBOpe ¢ KoHLeHTpanuei 0,1 mons/n?

Kak mpoucxonut armochepHast kKopposwust ctainu? Hanmummre 31eKTpoHHbIC ypaBHEHUS
AHOJIHOTO M KaTOJHOT'O IPOLIECCOB.

Kax mpoucxoaut koppo3usi IMHKA, HAXOASIIETOCS B KOHTAKTE C KaAMUEM B HEUTPAIbHOM U
KHCJIOM pacTBopax. CocTaBbTE ANEKTPOHHBIE YPaBHEHUE aHOIHOTO U KaTOJHOTO MPOIIECCOB.
Kakoii coctaB mpoayKTOB KOppO3Un?

MeJlb HE BBITECHSIET BOAOPOJ M3 pa3daBieHHBIX KUCIOT. [logemy? OmHako, eciiv K MeTHOU
MJIACTUHKE, OMYIIEHHON B KHCIIOTY, MPUKOCHYTHCS IIMHKOBOM, TO HA MEIM HAYNHACTCS
OypHoe BeieneHne Boaopoaa. OOBSICHUTE 3TO SBIEHUE, COCTABUB YpaBHEHUE aHOAHOTO U
KaTOJHOTO IpoueccoB. Hanmummure ypaBHEHNE POTEKAIOIIEH XUMAYECKON PEaKLIAH.

K xakoMy THIy MMOKpPBITHIT OTHOCSATCS OJIOBO Ha cTainu v Ha Menu? Kakue mporeccsl OyayT
MPOTEKATh IPU aTMOC(EPHON KOPPO3UH Ty KEHHBIX (OIOBIHUPOBAHHBIX) CTAIU M METH, TIPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHeHHE KATOIHBIX U aHOIHBIX
peaKIui.

[TpuBeauTe MpUMEPHI KATOAHBIX U AHOHBIX MOKPHITHIA /Tt KoOanbTa. COCTaBbTE ypaBHEHUE
KAaTOJHBIX U aHO/HBIX TMPOIECCOB BO BJIAKHOM BO3YXE M B PACTBOPE COJITHOW KHCIIOTHI MPU
HapyILIEHUH LETOCTHOCTU MOKPBITHS.



110. HanumuTe ypaBHEHUS 2JIEKTPOAHBIX PEAKLUN, IPOTEKAIOUINX IPU KATOAHOMN 3alUTe
CTaJIbHBIX TPYO.

111. Kakas macca (T) ruipoKkcuia Kajusi o0pa3zoBajiach y KaTo/a Ipu 3JIEKTPOJIN3e pacTBOpa
K,SOy, eciu Ha ocHOBe BbAeAMIOCH 11,2 11 KHUCIOpOAa, U3MEPEHHOTO MIPH H. y.?

112. Omnpenenure Maccy IIMHKA, KOTOPBIN BBIICIUTCS HA KAaTOJIE TIPU AJIEKTPOIIN3E Cylbdara
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIXOJI IIMHKA Ha TOKY paBeH 50 %.
113. Kakas macca (1) H,SO4 006pa3yeTcst 0k0j10 HEpaCTBOPUMOTI'O aHO/1a TIPH IEKTPOIIU3E

pactBopa Na, SOy, eciii Ha aHOZIE BBIIENISIETCS KUCIOpOo]l 00beMoM 1, 12 J1 u3MepeHHbIN pu

H.y? Beruncnure Maccy BEIIECTBa, BBIACISAIOMIETOCS Ha KaTtojae. Kakue TUIIbI AUCTIePCHBIX
CHCTEM BBI 3HaeTe?

114. CocrtaBbTe CXeMYy raJIbBAaHUYECKOTO AIEMEHTA, B KOTOPOM 3JIEKTPOJaMU SIBIISIOTCS
MarHueBasi 1 [IMHKOBAs TJIACTUHKHU, OMYIIEHHBIE B PACTBOPHI X HOHOB C AaKTUBHOM
KoHIIeHTpanuen 1 Mmonb/n? Kakoit MeTat SsBiaseTcs aHoA0M, Kakoi katogoM? Hanmummre
ypaBHEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHOM peaKIuu, MPOTEKAIOIIEH B 3TOM
raJbBaHUYECKOM 3JIEMEHTe, U Berauciute ero DJ1C.

115. MaraueByo MIACTUHKY OMYCTUIIM B PACTBOP €ro coiu. [Ipu 3TOM 37eKTpOAHBINH TOTEHIIUAT
Marausi okasaics paBeH — 2,41B. BeraucnuTe KOHIIEHTPAIUIO HOHOB MarHust (B MOJIB/JI).

116. CranmapTHBII 3JIEKTPOIHBINA MOTEHITMAT HUKETS OOJIbIe, 4yeM KobOanpTa. M3MeHuTcst i 3To
COOTHOUIEHUE, €CJIM U3MEPUTH MOTEHILIMANI HUKEJIS B pACTBOPE €r0 MOHOB C KOHILIEHTpalUen
0,001 mMomB/1, a MOTEHITMATBI KOOAIhTa — B pacTBOpE ¢ KoHIeHTpanwuen 0,1 Mos/n?

117. Kaxk mpoucxoaut arMmochepHast koppo3us ctainu? Hanummure 3JeKTpOHHBIE YpaBHEHUS
AHOJIHOT'O U KaTOJHOTO MPOLIECCOB.

118. Kak mpoucxoauT KOppo3usi IUHKA, HAXOIAAMIEr0Cs B KOHTAKTE C KaJIMUEM B HEUTPAIBHOM U
KkuciaoM pactBopax. CocTaBbTe 3JIEKTPOHHBIC ypaBHEHHE aHOJHOTO U KaTOJHOTO MPOIIECCOB.
Kaxoit coctaB nmpogyKkToB KOppo3un?

119. Menp He BBITECHSET BOAOPO U3 pa3daBieHHBIX KucaoT. [Touemy? OmHako, eciu K MeTHOM
IJIACTUHKE, OMYIIEHHON B KUCIIOTY, IPUKOCHYTHCS IMHKOBOM, TO HA MEIM HAYMHAETCSA
OypHoe BbIzIeTIeHUE BOA0poaa. OOBSICHUTE ATO ABJIICHHE, COCTABUB YPaBHEHUE aHOAHOTO U
KaTOJHOTO IpoleccoB. Hanmumure ypaBHeHUE MPOTEKAIONIEH XUMHUUYECKON PEeaKIIHH.

120. K kakoMy TUIy HOKPBITHI OTHOCSTCS OJIOBO Ha cTanu 1 Ha Meau? Kakue nmporecchl OyayT
MPOTEKATh P aTMOC(EPHON KOPPO3HUH JTY>KEHHBIX (OJIOBSIHUPOBAHHBIX) CTAIM U MEJTH, TIPH
HeWUTpanbHOU peakuuu cpeasl 1 298 K? Hanummnre ypaBHeHHE KATOJHBIX U aHOJIHBIX
peaKuui.

121. TlpuBenute mpuMephl KATOTHBIX U AHOJAHBIX TOKPBITHH 11t KoOanmbTa. CoCcTaBbTE ypaBHEHHE
KAaTOJHBIX U aHOJHBIX MPOLECCOB BO BIAKHOM BO3AYXE U B PACTBOPE COJITHOW KHUCIIOTHI IPU
HapYIICHUH [ETTOCTHOCTU MOKPBITHS.

122. Hanumurte ypaBHEHHUS 3JICKTPOJHBIX PEAKIUH, TPOTEKAIOIIUX PU KaTOIHOW 3aIIUTe
CTaJIBHBIX TPYO.

123. Kaxkas macca (T) ruapoKcuaa Kainusi o0pa3oBajach y KaToja MpH JIEKTPOJIH3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAEnMIOCH 11,2 11 KMCIIOpOAa, N3MEPEHHOIO IIPH H. y.?

124. Omnpenenute Maccy IMHKA, KOTOPBIA BBIICTUTCS HA KaTOAE MPHU AJIEKTPOJIU3E Cyiab(ara
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciiu BbIX0]1 IMHKA Ha TOKY paBeH 50 %.
125. Kakas macca (1) H,SO4 006pa3yeTcs 0k0j10 HEpaCTBOPUMOTI'O aHO1a IIPH IIEKTPOIIU3E
pactBopa Na, SOy, ecitu Ha aHOJIE BbIIENsAETCA KUCI0opoa 00beMoM 1, 12 11 u3mMepeHHsli npu
H.y? Beruncnute Maccy BeliecTBa, BBIACISIONIETOCS Ha KaToIe.
Pexomenganum mo padorte ¢ urepaTypoit
B yueOHBIX mocoOUsIX, yKa3aHHBIX B OCHOBHOM JIUTEPATYPE B TOM WIIM MHOW MEPE PACKPHITO
coJiep’KaHHe IEHTPAIbHBIX TeM HacToslel paboueit mporpammsel. [TomMuMo u3ydeHHS OCHOBHOMN
JUTEPATyphl MO TUCHUIUINHE «XHUMHUS», CTYACHTY PEKOMEHIYETCS H3YyUUTh JONOJHUTEIBbHYIO

JIUTEpaTypy

5.2 OcobeHHocTH OpraHu3anuu Oﬁy‘leﬂl/lfl it JIMI € OrpaHHY€HHBIMH BO3MOKHOCTSAMM



3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YJAFOIIIUMCS U3 YUCIIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIKOB (TI0 3asBJICHUIO0 00YUaIOIIErocs) MPeoCTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX UHIWBUIYaATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- JUISL JIUI] ¢ HapYUICHUSIMH 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gpopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTall1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTAllUU U JP.

- JJI JIUL ¢ HApYIIEHUsIMU CllyXa: B Ie4aTHOM (Gopme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUNKA; HHANBUAYAJIbHBIE 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTEIBHOTO almnapara: B nedatHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; NHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl MPOBEAEeHHS TEKYLIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ tpeboBanusiMu PI'OC BO pns arrecranum  oOydaromuxcs Ha
COOTBETCTBUE HUX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEeMbIM pe3ylbraraM oOOy4eHUs I10
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKM 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIlue ATarbl (OPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUIIHHBI (MOTYJIs)

7.1  Ocnoenaa numepamypa

1. Pocun, U. B. O6mas u Heopranndeckas xumus B 3 7. T. 1. O6mas xumus : yueOHUK
st By3oB / U. B. Pocun, JI. JI. Tommra. — Mocksa : U3narensctBo FOpaiit, 2024, — 426 ¢. —

(Beictiee  oOpazoBanme). — ISBN  978-5-9916-3816-6. — TekcT : SIEKTpOHHBIA //
Oo6pasoBarenpHast mnargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (nmata
obpamenus: 18.06.2024).

2. Pocun, 1. B. OO6mas u Heopranuyeckas xumuss B 3 7. T. 2. Xumus s-, d- u f-

9JIEMEHTOB : yueOHwuK aiist By3oB / . B. Pocum, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiir,
2024. — 492 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02292-6. — TeKcCT : 3JI€KTPpOHHBII
// O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536242 (nmara
obpamenus: 18.06.2024).

3.  Pocun, 1. B. OO6mas u Heopranndeckas xumus B 3 T. T. 3. Xumus p-3JIeMEHTOB :
yuebnuk i By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : M3parensctBo Opaiit, 2024, —
436 c. — (Bricmiee obOpazoBanme). — ISBN 978-5-534-02294-0. — Tekct : 371eKTpOHHBIN //
OOpasoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nata
obpamenus: 18.06.2024).

7.2 [donoanumenvnasa numepamypa

1. bopucos, A. H. AHanmuTHueckas XuMus JJIs [I€1aroroB. PacyeTsl B KOMTMUECTBEHHOM
aHanM3e : y4eOHMK M mpakTukyMm st By3oB / A. H. bopucos, U. 0. TuxomupoBa. — 3-e u3z.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 153 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-09281-3. — Tekcrt : snexTpoHHbI // OOpa3oBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/536758 (mara oopamenus: 18.06.2024).



2. Kyp6arosa, C. B. Dnexrpoxumus : yuebnoe mocobue / C. B. Kypbartosa, E. E.
Ounkensiteitd, P. B. lagurynun. — Camapa : Camapckuii yausepcuter, 2022 — Yacts 1 :
PaBHOBecust B pacTBopax 3yeKTpoauToB. I'ereporennsie paBHoBecuss — 2022. — 116 ¢. — ISBN
978-5-7883-1743-4. — Tekcr : 37eKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs] CHCTEMA. —
URL: https://e.lanbook.com/book/336566 (nara obpamenus: 17.06.2024). — Pexxum goctymna: as
aBTOPHU3. MOJIH30BATENIEH.

3. Ps6os, B. JI. Xumus vedtu u raza : yaebnoe nocooue / B.JI. Pa6oB. — 3-¢ u3zn., ucrp.
u gon. — MockBa : UHOPA-M, 2024. — 311 c¢. — (Bwicmee obpaszoBanme). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : osnekrponnsii. - URL:
https://znanium.ru/catalog/product/2145088 (mata oOpamenus: 18.06.2024). — Pexum mgoctyma:
JUTSL aBTOPH3. MTOJIb30BATEIICH.

4. Cemyxun, C. I1. Xumusa vHedtu u raza st reosioroB : ydebnoe nocooue / C. II.
Cemyxun. — Tromens : TioM[HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — TekcT :
AIIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/138261 (mata oOpamenus: 17.06.2024). — Pexum goctymna: yis
aBTOPH3. MOJIH30BATEIICH.

5. Tymukun, E. M. Xumusa B cTpourtenscTtBe : ydeOHoe mocoOue st By30B /
E. . TynukuH. — 2-e u3A., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2024. — 180 c¢. —
(Boiciuee oOpasoBanue). — ISBN  978-5-534-04152-1. — Tekcr : 5SIEKTpOHHBIA //
Ob6pazoBarenpHast mnatrgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/538328 (mata
obpamenus: 18.06.2024).

6. Xumus. Paznen «Opranudeckas xumus» : yuebHoe nocooue / M. B. Temepesa, M. H.
KoxxeBuna, E. A. Ckynaea, C. b. JloBunenkas. — Omck : Omckuii [AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — TekcT : 3neKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CHUCTEMa. —
URL: https://e.lanbook.com/book/407573 (nara obpamenus: 17.06.2024). — Pexxum goctyma: amis
aBTOPH3. MOJIb30BATEIICH.

7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 06zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCMU):

IToctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6pasosatenbHas miardopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
DnexTpoHHO-0nbnnoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-Onbnoreynas cucrema "JIAHB"

6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

Nk -

7. [Ipesunentckass Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum moctyna: https://www.prlib.ru/
8. WNudopmanmonno-cripaBouynas cucrema "Koncymsrant I[lmoc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrnedyeHne IUCHMIUIMHBI (MOAYJsA) W IepedYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCIIOJb3yeMbIX NPH OCYILIECTBJEHUH 00pa30BaTEIbHOIO
npouecca no JMCcHuIIinge (MoayJ10), BKJIOYasi nepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYI0OBAHUE:

- [Ipoexrop

- AkBaguctusuisitop PHS AQUA 4
- Becsl anammtnaeckue BJI-210

- Nonomep M-500 6a30BbIit



- kad cym-b1it CHOJI 58/350(3meKTpoH. cTanb,BEHT-P)

[IporpaMMHoe obecrieyeHme:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

21.03.01 «Hedrerazop | OIIK-1 : Cnocoben pemiats 3agaun, | OIIK-1.2k : ucmonbp3yeT eCTECTBEHHOHAYYHBIC M
oe JIe110» OTHOCSIIHECS K MPO(ECCHOHAIBHO €TO/Ibl ¥ MOZIENIN B TEXHUYECKHUX IPHIIOKECHUSX, B
(B-HI) I eATeIbHOCTH, IPUMEHSIST METO. BIJIENIACT KOHKPETHOE COJICPKaHUE B MPHUKIIAJHBIX
bl MOZICTTMPOBAHUS, MATEMaTHYECKO | 3a/1adax
IO aHaAJIN3a, ECTCCTBCHHOHAYYHBIC U
O0IIenH)KEHEPHBIE 3HAHNS

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCHUIUIMHE OLEHEHBbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs
Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-1 «CniocobeH pemate 3a1aui, OTHOCAIIHECS K MPOo(dhecCuOHATBHOM
JESTEIbHOCTH, TPUMEHSISI METOABI MOJISTTMPOBAHMS, MATEMAaTHYECKOTO aHAIN3a,
CCTCCTBCHHOHAYYHBIC U 06H.[€I/IH)KCHepHBIC 3HAHUA»

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3yJ'H>TaTI>I 06yqu1/151 10 JUCLHUILINHE

T
Kox i popmymuposka upgukar | K - Kputepuu oneHnBanus pe3ysnbT
opa IOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-1.2k : ucnosb3yeT ecrect 0OBSCHSIET: COCTaB, CTPOCHUE U
BEHHOHAYYHBIC METOIBI U MOJIE XMMHYECKHE CBOWCTBA KHCIIOT,
JI B TEXHUYCCKUX TPUITOKECHHS OCHOBaHHWH, OKCHJIOB, aM(pOTep
X, BBIJICJIIET KOHKPETHOE COZIEP HBIX COCTUHEHUH, COJIei; aTOMH
(yHIaMEHTAILHBIX Pa3/Ie0B XU
YKaHWE B MPHUKIIAJHBIX 3a/1a9ax 0-MOJIEKYJISIPHOE YUCHHUE; CTPOE
P 31 | mMuM B 00beMe, HECOOXOAMMOM [
HUE aTOMa; IEPUOMUYECKYIO CH
I aH | JI OCBOCHHS XUMHUYECKUX OCHO
CTEeMY 3JICMEHTOB; TCOPHIO PACT
1 e | BIpH pelieHHH npodeccuoHan
BOPOB; OCHOBHBIC 3aKOHOMEPHO
BHBIX? 33/1a4
CTH IPOTCKAHUS XUMHYECKUX T
POILIECCOB; KHCIOTHO-OCHOBHEIC
Y OKHCJTUTEIILHO-BOCCTAHOBHUTE
JIbHBIE CBOMCTBA BEIIECTB




N I "o

CH
uec

JieNaTh MPOCTENIINE OLEHKH U
pacueTsl Ui aHaJIu3a XMMHUYEC
KUX SIBJIEHUH B UCIIOJIb3yEMOIL a
napaType U TEXHOJIOTHUECKUX
npoueccax

aHATM3UPYET MPOCTHIC BELIECTB
a ¥ UCCIIelyeT XUMUYECKHUE TPO
LIECChI UCIIOIb30BaHUEM CTaHA
PTHBIX METOJIUK; OOBSCHSET XU
MHUYECKHE CBOICTBA aTOMOB B 3
ABUCHMOCTH OT CTPOCHHUS HX 3T
EKTPOHHBIX 000JI09€eK; IPOBOIN
T pacyeThl KOHIIEHTPaUil pacTB
OpOB Pa3INYHBIX COCTUHEHHH,
ompenenseT N3MEHEHHE KOHLIEH
Tpauui Npu NPOTEKAHUU XUMHU
YECKHUX peaklMi; OonpeaenseT T
€pPMOIMHAMHUYECKHUE XapaKTEPH
CTHKH XUMHUYECKUX PEaKIIUH U
paBHOBECHBIC KOHIICHTPAIINH B
IIECTB, IPUMEHSAET npuHnu Jle
-IlTaTenpe K XUMUYIECKHM PaBHO
BECHSIM; UCTIOJIb3YEeT BETMUUHBI
KOHCTaHT JUCCOLMAINH IS Xa
PaKTEPUCTUKU CHUJIIBI DJIEKTPOIIH
Ta; COCTABIISIET YPAaBHEHUS OKUC
JITENFHO-BOCCTAHOBHUTEIIBHBIX
peaxuii METOIOM IEKTPOHHO-
HMOHHOTO 0ayaHCca; COCTaBIISIET 3
JIEKTPOXUMHUIECKUE CHCTEMBI; C
OCTaBJISIET YPaBHEHUsI peakuit
9JIEKTPOJIM3a PACTBOPOB U pacil
JIaBOB COJICH; BBIIIOJHSET pacye
ThI JIEKTPOAHBIX TOTEHIUAJIOB,
ANEKTPOABHKYILEH CHIIBI (3.]1.C.
) TabBAaHMYECKHUX HJICMEHTOB.

W T4 =

aB
bI

BBINIOJIHEHHSI OCHOBHBIX XMUMHYE
CKHUX JJa0OpaTOPHBIX ONepanuit

BEIIIOJIHSET OCHOBHEIE XUMUYEC
KHe JJabopaTOpHBIE OTIEPAIINH;
OIpeIeieHHe COCTaBa, IapaMeT
POB U CBOMCTB XUMHUYECKHX CHUC
TeM, 6e30MacHOro oopaleHus ¢
XMUMHUYECKUMHU MaTepraliaMu C
Y4ETOM UX (PU3UUECKUX CBOUCT
B.

Tabnuna 3anoiHsAeTcsl B COOTBETCTBUU C paznenoM 1 Paboueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUIUIAHE (MOIYIIIO)

KoHTponupyemble IIaHupyeMBbIe pe3y

JIBTAThI O6y‘I€HI/I$[

KoHTponupyembie TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JUCLIUITINHBI

Texymuii KOHTPOJIb

IIpomexxyTouHas art
TecTalus

Ounas popma oOydeHus

P/I1

3HaHue : GyHIaMEHTabH

bIX pa3/icoOB XUMHU B 00be
Me, He0OXOJMMOM IS OC

BOCHH XUMHYCCKUX OCHO
B IIPH pEIICHUHU NpodeccH
OHAJIBHBIX? 3aaa4

CobecenroBanne Tect
1.1. BBenenue B TUCILIUILI
uny. Knaccel neoprannue | Tecr Tecr
CKHUX COCIUHEHUI




CobecenoBanue Tect
1.2. ATOMHO-MOJIEKYIISIpH
0¢ y4eHHe
Tecr Tecr
1.3. Crpoenuie atoma u e | Co6ecenopanue Tecr
PpHUOIMYECKAsT CHCTEMA 3T
emenrtoB [[.11. Menzaeneen
a Tecr Tecr
1.4. Teopust pacTBOPOB. CobecenoBanne Tecr
OcHOBHBIE 3aKOHOMEPHOC
TH TIPOTEKAHUSI XUMHUYECK
HX MPOLECCOB Tect Tecr
1.5. Oxncmrensho-pocer | Codccenopanne Teer
AHOBHUTEIILHBIC U IICKTPO
XHMHUYECKHE MPOLIECCh Tect Tecr
PI12 YMeHue : fesath npocrei JlabopatopHas pabo | JlabopaTtopHas pabo
e ouenky u pacuersl 1 | 1.1. BBenenue B qucuumn | pq Ta
JIs1 aHaJIn3a XUMHUYECKUX 5 HHY. Knaccsr HeOpraHu4e
BJICHHIA B MCIIOJIb3yEeMOM a | CKUX COEJMHEHUI JlaboparopHas paGo Tect
MIapaType ¥ TEXHOJIOTHYE ra
CKHX HpOLeccax JlaGoparopuas pa6o | JlaGopatopuas pa6o
1.2. AtromHo-mMonekysspa | T@ Ta
oe y4eHue it
abopaTopHas pabo
PaTopHas p Tect
Ta
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
1.3. Crpoenue atoma u nie | J1aboparopuas pado | .
puoanueckas cuctemasn | T@
ementoB [[.11. Menzaeneen Pa3sHOYpOBHEBHIE 32 Teer
a JIA91 ¥ 33JJaHHS
Pegepar Tecr
JlabopatopHas pabo | JlabopaTtopnas pa6o
Ta Ta
1.4. Teopust pacTBOpPOB.
OcHoBHBIe 3aKoHOMepHOC | JlaGopatopHast pabo Teer
TH IPOTEKaHMsI XUMHYECK | Ta
HX TPOLIECCOB P
a3HOYPOBHEBEIE 3a
yp Tect
JIa4Y¥ U 3aJaHus
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
1.5. OKUCIUTENBEHO-BOCCT
Jlabopartopuas pa6o | T
aHOBHUTEJIbHBIE U DJIEKTPO a ecT
XHMHYECKHE TTPOIIECCH
Pa3HoypoBHEBEIE 3a
yp Tect
JIag¥ U 3aJIaHUs
PJ13 HaBbIK : BBIIIONHCHHS OCH JlabopatopHas pabo | JlabopaTopHas pabo

OBHBIX XHMHYECKHUX JIA00
PaTOPHBIX OIepalui

1.1. BBeaenue B AUCIUILI
uny. Kitaccel Heopranuue

Ta

Ta

CKUX COEIMHEHHUH Jlaboparopuast paco Tect
Ta
JlaboparopHnas pabo | JlabopaTtopnas pa6o
Ta Ta

1.2. ATOMHO-MOJEKYJISIpH
o€ yueHHe




JlabopatopHas pado
Ta

Tect

1.3. Ctpoenue aroma u e
pHOIUYECKast CHCTEMA T
emenrtoB [[.11. Menzaeneen

JlabopatopHas pado
Ta

JlabopatopHas pado
Ta

Jlaboparopuas pado
a parop p Tect
Ta
1.4. Teopust pacTBOPOB. Jlabopatopnas pabo | JlabopaTtopnas pabo
OcHoBHEIE 3aKkoHOMepHOC | T2 Ta
TH MPOTEKAHUS XUMHYECK JlaBoparopras paGo .
HX IIPOLIECCOB Ta eCcT

JlaboparopHas pado | JlaGoparopHas paGo
1.5. OKHCIUTENBHO-BOCCT | g Ta

AHOBUTCIIBHBIC U DJICKTPO
XUMHUYECKHUE MPOLECChL

JlabopaTtopHas pabo
Ta

Tect

4 Onucanme nmpoucaypbl O€cHUBaHUSA

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOUYHBIX aTTECTAlMi MPHU MOMOIIU KOJWYECTBEHHOH OICHKH,
BBIpOKECHHOUW B Oamnax. MakcumanbpHash cymMma OaioB MO AMCHHUIUIMHE (MOAynmio) paBHa 100
Oammam.

. O1eHOYHOE CPE/ICTBO
Buy yueOHoit fesitebH —
ocTH Cobecenosan|OTyet 1o 1ab0paTopHOit Pedepar |3anaun Tect k Temam 1- roro

ne pabote 5

Jlexuun - - - - 10 10
Jlaboparopabie paboTHI |25 14 - - - 39
CamocrosrensHast pado | ) 3 24 ) 27
Ta
ATTecTanys - 14 - - 10 24
HUroro 25 28 3 24 20 100

Cymma 6annoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHHOCTH B pamMKax
JCIATUTMHBL, TICPEBOIUTCS B OIICHKY B COOTBETCTBUU C TAOJUIICH.

Cymma Gaiuios O1neHKa 10 IPOMEXY
. XapakTepUcTHKa KauyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINI
10 JUCLUIIINHE TOYHOHM aTTCCTallun
CTyIeHT 1eMOHCTPUPYET CHOPMHPOBAHHOCT JUCLUILUTHHAPHBIX KOMIIETEHIUH, 00
Hapy)KMBaeT BCECTOPOHHEE, CUCTEMaTH4eCKoe U NTy0OKoe 3HaHHE y4eOHOro mMaTep
o1 91 10 100 «3a4TEeHO» / Halia, yCBOMII OSHOBHyIO III/IT?paTypy U 3HAKOM C JOIOJIHUTEIBHON JINTEpaTypoi, pe
«OTJIMYHOY» KOMEHJOBaHHOH IIPOTpaMMOH, yMeeT CBOOOIHO BBINOIHATH IPAKTHUECKUE 3a1aHN,
MPeyCMOTPEHHbIE MPOrpaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSIM
U, YMEHUSIMHU, IPUMEHSIET UX B CUTYyaLUsX IOBBIIEHHOH CI0KHOCTH.
CTyaeHT 1eMOHCTPHUPYET c(HOPMUPOBAHHOCTD JUCIMILIMHAPHBIX KOMIIETEHIUH: 0C
ot 76 110 90 «3auTeHO» / HOBHBI€ 3HAHMS, YMEHHUS OCBOEHBI, HO JIOITYCKAIOTCS HE3HAYUTEILHbIE omuu61<1/1, HET
«XOPOILO» OYHOCTH, 3aTPYIHEHUS IIPU aHATUTHYECKUX OINEepalysaxX, IEPEeHOce 3HAHUN U YMEHU
1l Ha HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.
CTyZaeHT IeMOHCTpUpyeT chOPMUPOBAHHOCTD AUCUUILIMHAPHBIX KOMIIETEHIHIT: B X
«3a4TEeHO» / 0J1¢ KOHTPOJIBHBIX MEPOIIPUSTHH TOITYCKAIOTCS 3HAUUTEIIbHBIE OIIMOKH, IPOSIBIISETC
ot 61 1o 75 «YIIOBIICTBOPHUTEIEH s1 OTCYTCTBHE OTJIEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUIUIMHAPH
o» bIM KOMIIETEHUUAM, CTYAEHT MCIBITLIBAET 3HAYUTEILHBIE 3aTPYAHEHUS IIPU ONIEPUP
OBaHMH 3HAHUAMU M YMEHHUSAMM MPU UX TIEPEHOCE HA HOBBIEC CUTYALIMH.
«HE 3a4TeHO» /
or 41 10 60 P —— VY ctynenTa He C(boleI/IpOBaliLI JUCUUILIMHAPHBIE KOMIIETEHIUH, IIPOSBIIAETCS HENO
o CTAaTOYHOCTh 3HAHMH, YMEHHUH, HABBIKOB.




ot 0 1o 40 «HEYIOBJIETBOPUTEIb

«HE 3a4TCHOY /
I[I/ICIII/IHIII/IHapHLIe KOMIICTCHIUHUU HC C(i)OpMI/IpOBaHI)I. HpOSIBJIS[eTCSI IIOJIHOC WIJIN

MIPAaKTUYECKH TIOJTHOE OTCYTCTBUE 3HAHUH, YMEHHIA, HABBIKOB.
HO»

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 IlpumepHBIii NepevyeHb BONPOCOB 10 TEMaM

SNk =

Sl

10.
1.
12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.

31.

UYro takoe okcuapl? Kak ux kimaccuuuupyroT no XuMUYeCKUM CBOMCTBaM?

Yro Takoe OCHOBHOCTb KHCIOTHI, KHCIOTHOCT OCHOBAHUSA?

Yro Takoe OCHOBHbIE COIU?

B yem 3akimodarorcst cBolcTBa aM()OTEPHBIX THIPOKCHIOB?

Kaxue Bunb! coneit paznuqaroT?

Uro Takoe peakius HelTpanuzanun? Kakue npoayKThel peakiiuu o0pa3yroTcs Mpu peakiuu
HelTpanu3anuu?

CdopMynupyiTe 3aKOH IMOCTOSHCTBA cocTaBa?

Hanummmre noiHbIe 3IEKTPOHHYIO0 KOH(UTYPAIHIO aTOMa KUCIOpoa (TTOPSIIKOBBIN HOMED B
tabnuie .M. Menneneesa 8) u atroma xjopa (mopsikoBsiid Homep B Tabmuue J1.1.
MenneneeBa 17).

YKaxkuTe, y KaKUX U3 HIDKE MIPUBEICHHBIX MOJIEKYJI XUMHUYECKHE CBSI3U UMEIOT MOJISIPHBIA
xapakrep: F,, CO, H,

JlaiiTe onpeneneHre BaJ€HTHOCTH.

Kaxas snextponHast KOH(GUTYpalyust aTOMOB SIBIISIETCS] YCTONYHBOM?

MonsipHast macca BeriectBa? [laiite onpenenenue u npuseaute Gopmyay pacuera.
MonnsipHasi Macca SKBHBaJieHTa BemecTBa? JaliTe onpenencHue u mpuBeauTe GopMyIry
pacuera.

CdhopmynupyiiTe 3aKOH SKBHBAJICHTOB.

Peakiiuu nonHOro oOMeHa UayT 10 KOHIIA B Pe3yJIbTaTe 00pa3oBaHuUs?

JaiiTe onpeneneHre CUIbHBIM U CIa0bIM 3JIEKTPOIUTAM.

Coopmynupyiire npunmun Jle-laTtense.

B uém paznuune B CTpPOEHUH BHEIIHETO YHEPreTHUECKOTO YPOBHS Y METAIIJIOB U
HEMETAJIOB?

Kak ycTpoeHna kpucraminyeckas peleTka MeTaaios?

W3 npuBeAEHHOTO NepeyHsl BHIMUIINTE Ha3BaHUSI METAJJIOB, 3aIUIIIUTE CUMBOJIBI 3THX
AJIEMEHTOB: OJIOBO, KAJMH, MBIIIbSK, U0/, OJIOBO, TEILTYP, Oapwii, KpUIITOH, MOJTUO IEH,
CeJieH, pTyTh, OepuILIniA, O0p.

Uro Takoe koppo3us? Kakue BUIbI KOPPO3UU PA3THUYAIOT?

[Tepeuncnure cnocoObl 3aLIUTHI OT KOPPO3UH.

Kakue peakuuu Ha3pIBalOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTeneHb OKUCICHHS aTOMa XUMUYECKOT0 JIEMEHTa 10 (hopMyIie ero
coenuHeHMs ?Kakoil camblii 371€KTpOOTpUIIATENbHBIN 3eMeHT [lepuoanyeckoit cuctemsr J[. .
Meuneneena.

Yro Takoe anextponns? Kakue BUABI 3J1€KTPOIN3a pa3inyaroT?

CpaBHUTE MPOLIECCHI THAPOIIN3A U AIIEKTPOIIU3A.

B Tpu npoOupku, comepxaiire TOPOIIKA MarHusl, xenes3a u cepedpa, 100aBUIN OJMHAKOBBIN
00BEM comsTHOM KHCTOTHL. B Kakoil mpobupke He Oymer HabIogaThCs BhICICHNE Ta3a? B
KaKo# MpoOUpPKe pPeakIns CTaHeT MpoTeKkaTh 0ojee OypHO? OTBET 00OCHYMHTE.

Urto Takoe xumMudeckas KuHeTuKa? UTo Ha3bIBAETCSI CKOPOCThIO XUMUUYECKOU peakinu?
Coopmynupyiite npasuino Bant-I'odda.

Kakoe cocrosinue 00paTtuMoii peakiinu Ha3plBaeTCs XUMMHUUYEeCKUM paBHoBecueM? Kak ero
CMECTUTB?

Kak yreuku HeTu rnpu €€ 1o0bIue U TPAHCIOPTUPOBKE BIUSIOT HA COCTOSIHUE OKPYKArOIIeH
cpenbl?




32.
33.
34.
35.
36.

37.

38.

39.

40.
41.

42.
43.
44,

45.

KakoB coctaB mHedtu?

Kakue gusnueckue cBoiCTBa KOMIOHEHTOB HEPTH JI€KaT B OCHOBE NIEPErOHKH HepTH?
Yro Takoe OKTaHOBOE YHUCIIO0?

Kak noBbImaroT OKTaHOBOE YHUCIIO?

VYpaBHeHHUe KoHCTaHThI paBHOBecHs rereporenHoi peakuun CuCO3(1)«>CuO(1)+CO,(T)

UMeeT BUJL .
[Tpu HapyLIeHUH HUKEJIEBOTO MOKPHITHS Ha JKEJIE3HOM U3JIeJIUU B KUCIION CpeJie Ha aHO/e
Oy/eT MpoTeKaTh peakius, ypaBHEHHE KOTOPOH UMEET BH] .
[Tpu paboTe ranbBaHUYECKOTO AJIEMEHTA, COCTOAIIETO U3 KaJMUEBOTO U HUKEJIEBOTO
3JIEKTPOAOB, norpyxeHHsix B 0,02M pacTBOpbI UX Cyab(haToB, HA KaTOJIE MPOTEKAET
peaxiusi, ypaBHEHHE KOTOPOIl UMEET BUJ .
[Tpu Hapy1IeHUH OJIOBSIHHOTO MOKPBITHS Ha JKEJIE3HOM U3/IEJINU B KUCIION CpeZie Ha aHOo/Ie

OyZeT MpOoTeKaTh PeaKIus, ypaBHCHHE KOTOPO UMEeT BU]T
VYKaXuTe YUCII0 MPOTOHOB M YUCIIO 3JIEKTPOHOB B siipe aToMa o1 Homepom 20.

[To xkakOMy ypaBHEHHUIO PACCUUTHIBACTCS BETMYMHA JJIEKTPOIHOTO MOTEHITHAIA ISt
METaJUTHYECKOT0 JIeKTpoaa?

Kakoe mokpbITHE MeTasia Ha3bIBAETCSI AHOAHBIM?

Kakoe mokppeITHE MeTaia Ha3bIBAETCS KATOHBIM?

[TpuBenuTe npuMep — Kakoi MeTalllI 00pa3yeT KaTOIHOE MOKPHITUE MO OTHOIICHHUIO K
xKenezy?

[TpuBeauTe MpUMep — KaKOW METAJIT 00pa3yeT aHOTHOE MTOKPBITUE IT0 OTHOIIICHUIO K
xKenesy?

Kpamxue memoouueckue yxazanus
KoHTposbHBIE BOMPOCHI TMO3BOJISIOT MPOBEPUTH CHOPMHPOBAHHOCTH KOMIETEHIIMM

y

CTyACHTA IO JUCHUIIJINHE (I/ICHOJ'IB3YIOTC5{ IIPpU MOJYUCHUHN NOITyCKa K BBIIIOJIHCHUIO J'Ia60paT0pH0fI
pa6OTBI, 3al0UTC OTUCTa W IHpU MOPOBCPKE YCBOCHHOI'0 JICKOIMOHHOIO Marcpuaia, IaJid

CaMOCTOSITEJIbHOM OLIEHKH KauecTBa OCBOCHUS Y4eOHOM NUCHUIUIMHEI, IPU MOJATOTOBKE K 3a4eTy).

[lpy moOMCKE OTBETOB Ha BOMPOCHI PEKOMEHJOBAaHA OCHOBHAsS U JONOJHHUTEIbHAS
JuTEepaTypa.

LlIxana oyenku

Ouenka Bamner* Ormnucanue

PETCHHBIMU 3HAHUAMMU.

CTyzeHT IeMOHCTpUpPYET c(OPMHUPOBAHHOCTH KOMIIETEHIIMH Ha HTOTOBOM YPOBHE, OOHApy)KHBAET BCECT
OpOHHEE, CUCTeMaTHIeCKOe U ITyOOKOe 3HaHUE y4eOHOr0 MaTepHuaia, yCBOWI OCHOBHYIO JINTEPATypy U

5 3HAKOM C JIOTIOJTHUTENFHOHN TUTEPaTypoii, peKOMEHIOBAHHON MPOTPaMMOi, YMEET CBOOOTHO BBITIOIHSAT
TEOPETUUECKHE U MPAKTUIECKHE 3aJaHusI, [IPeLyCMOTPEHHbIE TPOTPaMMOi, CBOOOIHO ONepupyeT prod

4 OCHBI, HO JOITYCKArOTCs HE3HAYUTEIIbHbIC OLLII/I6](I/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHATTUTUYECKUX
onepanusx, N€peHoce 3HAHUU U Ha HOBbLIC, HECTAHAAPTHBLIC CUTYallUuU.

CTyzeHT JeMOHCTPUPYeT CHOPMHUPOBAHHOCTH KOMIIETEHIIN HA CPEAHEM YPOBHE: OCHOBHBIE 3HAHHS OCB

MepOHpI/IHTPIfI JOITYyCKAarOTCs 3HAYMUTCIIbHBIE OIJ_II/I6KI/I, TMPOSABJIAETCA OTCYTCTBUE OTACIIbHBIX 3HAHUH 110

WSAMU IIPU UX TICPEHOCE HA HOBBIC CUTYallUU.

CTyIeHT JeMOHCTpUpyeT c(hOpPMUPOBAHHOCTh KOMIIETEHIIMH HA 6a30BOM YPOBHE: B X0/I€ KOHTPOJIbHBIX

HEKOTOPBIM KOMIICTCHIUAM, CTYJCHT UCHBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUS TP ONIEPUPOBAHUU 3HAH

2 .
J0CTAaTOYHOCTH 3HAHHH.

CTy}IeHT JACMOHCTPUPYET C(bOpMI/IpOBaHHOCTI) KOMIIETCHIIMU Ha YPOBHE HUXKE 63.30BOF0, MPOSIBJIAETCS HE

0 HpOHBJ’[S{eTCS{ TIOJTHOC WJIU NPAKTUYCCKH IOJIHOE OTCYTCTBUE 3HAHUH.

>kI(pI/ITCpI/II/I OILICHKU YCTHBIX OTBCTOB I10 OTJICIbHON TeME OUCIUILINHBI (BCCFO 5 TeM)

5.2 Ilpumepnbl TECTOBBIX 3aJaHU

Tect Ne 1 (c 0ofHUM M MHOKECTBEHHBIM BAPDHAHTAMM OTBETOB)
1. Xumuueckas popmyna cyabhuTa Kaablus

1)CaSOy4

2)CaS0O;

3)CaS



4)C3.2 SO3

2. NaCl, K,SO4, H3;PO,4. Ckonbko BeliecTs U3 NIpUBEICHHON I'PYIIIBI OTHOCATCS K COMSAM?
1)0

2)1

3)2

4)3

3. OT™MeTbTe IpymIly, B KOTOPOM IPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCH/IBI

1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO,

4)Si0, 1 N,Os5

4. HepacTBOpUMBIM THAPOKCUAOM M IIEIOYBIO SIBJISIIOTCS COOTBETCTBEHHO
1)Pb(OH), 1 Ba(OH),

2)Cu(OH), u Fe(OH);

3)NaOH u KOH

4)FeS n KNO;

5. Ilponyxrom B3aumogeiicteus CI,O + H,O sBasercs

1 )xsIopHOBaTUCTAsI KUCIIOTA

2)XJ0pHas KUCJIOTa

3)consgHas KMUCIoTa

4)xnopucTast KUCIOTa

6. Onpenenure MonekynsapHyro maccy coenunenre CaCOs:

1)25

2)50

3)100

4)150

7. Beibepute XxapaKTepUCTHKY COCTaBa MOJIEKYJIbI POCTOTO BEIIECTBA:

l)cocTouT M3 aTOMOB OJTHOTO BUJA

2)CcOCTOUT U3 aTOMOB Pa3HOT0 BUJA

3)CcoAepKUT TOJIBKO JIBa aTOMa

4)coep>KUT TOIBKO OJIMH aTOM

8. O603HaYbTE PJEMEHT, KOTOPBIN BXOJIUT B COCTaB TJIABHOM MOATPYIIIIHL:

1 )xamprmii

2)xene3o

3)menn

4)pTyTh

9. Omnpenenute 4YHCIO S3JEKTPOHOB, KOTOpPOE MOXET cojepxaThcsi Ha f — momypoBHe
AIIEKTPOHHON 00O0JIOUKH:

1)7

2)8

3)10

4)14

10. Ykaxkure 4nciio MpOTOHOB B Ape aToma 1oja Homepom 20:

)10

2)20

3)30

4)40

11. KoBaneHnTHas cBsi3b MeX1y atToMaMu A-B ocyniecTBisieTcs 3a cyer:

l)nepexona snextpona oT A k B

2)cui 3JEKTPOCTATHUECKOTO PUTSHKEHHUS MEXKy aTOMaMHU

3)nepexpbIBaHusl aTOMHBIX opOuTaneit atomoB A u B



4)nepexonaa napsl MJIEKTPOHOB 0T A k B

12. NoHHas CBsI3b OCYILIECTBIISIETCSA B PE3YJIbTATE:

1)o6pazoBanus 0OIIEH FTEKTPOHHON MaphI

2)repexo/1a MMEKTPOHHON Taphl OT OJJHOTO aToMa Ha CBOOOAHYIO OpOUTAIb JPYTrOro aToMa
3)cui1 3IEKTPOCTaTUUECKOTO MPUTKEHUS MEXy HOHAMHU

4)cMmelieHus 3JEKTPOHHOM Maphbl OT OJHOTO aTOMa K APYTroMy

13. HaubospIiee 4uciio HOHOB 00pa3yeTcs MpU TUCCOIHAIINH JICKTPOIUTA
1)K,SOy4

2)LiOH

3)H;POy4

DAL (SO4)3

5)N33PO4

14. VI3smeHeHe naBIeHMs HE CMEIIAET PABHOBECHS B CUCTEME:

1)H, . + Se =H,Se

2)H,+ Cl, =HCl

3)H2 + BI'2 = HBr

4)NO + O, =2NO,

15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WIM NOH, KOTOPBIH
1)BoccTaHaBIMBaETCS

2)[IpUHUMAET AJIEKTPOHBI

3)okucnsercs

4)0TAAaéT CBOM DIEKTPOHBI

16. Ilpu anekTposm3e BOAHOIO pacTBOPA HUTpATa Kajusl Ha aHO/E BbIACIACTCS:
DO,

2)NO,

3)N,

4H,

17. Ilpu snekTpoiu3e pacTBOpa HOAMIAa HATPUS y KaTo/la OKpacka JJakMyca B pacTBOpE:
1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bomopoa o6pa3yeTcst mpu 3JEKTPOJIU3E BOJHOTO PACTBOPA:

1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;3

19. 3aBHCUMOCTb CKOPOCTH PEAKIMH OT TEMIIEPATypPhl ONPEAEISICTCS. ..

1)IIpaBunom Bant-I'odda

) Ipunnmumnom [Mayau

3)3axonamu Payis

4)IIpaBunom Knaiinepona-Menaeneena

20. XuMHYECKOE paBHOBECHE MOXKHO OIPENEeNINUTh, KAaK TaKo€ COCTOSHHME CHCTEMBI
pearupyromux CUCTEM, IIPH KOTOPOM ...

1)cKOpOCTB TIPSIMOM peaKIK O0JIbIIE CKOPOCTH 0OOPATHOM peaKIuu

2)cKOpOCTh 0OpaTHON peakuy 0OJIbIlIe CKOPOCTH MPSIMOM peaKkIuu

3)ckopocTH mpsIMO ¥ 0OpaTHOM peakIuii paBHBI MEXTy cO00M

4)cKkopocTh NPSAMO peakiMyi MEHbIIE CKOPOCTH 00OPATHON peaKkLuu

Tect Ne 2 (Ha cooTBeTCTBHE H OTKPBITOIO THIIA)

1. YcTaHOBUTE COOTBETCTBHE MEXAYy peareHTaMH W KPAaTKUMH HOHHBIMH ypaBHEHHSIMU



peakuuii

A. BaC12 )5 N32CO3

b. Ba(NO3)2 u HzSO4

B. CU.C12 u NaZS

1. Ba>* + SO,% = BaS0,

2. Cu*t+8* =CuS

3. Ba’" + CO5%" =BaCO;

4. Ba?"+ S% =Ba$

2. Bocnonwsyiitecy Tabmumeit J.M. MenaeneeBa W yCTaHOBUTE MOCIEIOBATEIHLHOCTD
BO3pacTaHUA 3apsja siipa SJIEMEHTOB:

1 )xanumii

2)Hatpuid

3)pyounmii

4)akTUHUM

3. YcTaHOBHTE COOTBETCTBHE MCXKAY CUMBOJIOM 3JICMCHTA U €I'0 HA3BAHHUECM!
1. Al

B. PryTts

I'. AnmomMunani

4. YCcTaHOBUTE COOTBETCTBHE:

CxeMa U3MEHEHHUS CTEIeHEH OKUCIICHUS

1.C% — Cr 2t
2.Cr3" - Cr?*
3.Cr — Cr3t

4.C1"' > ¢!

IIpouece

A. Oxucienue

b. Boccranosnenue

5. YcTaHOBHUTE COOTBETCTBUE MEXIY CXEMOW XMMHUYECKON PEaKIMU U BBIPAKEHHEM 3aKOHa
JIEUCTBYIOIIUX MACC JJIS MPSMON peaKiiuu

CxeMa peakiuu: BripakeHue 3akoHa JIEHCTBYIOIMNUX MacCC:

A. CaO(1)+CO,(r)=CaCO;3(1) 1. V=K[NO]2 [Cly]
B. 2NO+Cl,=2NOCl 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NH; 3. V=K[NOJ?
I'. 2NaOH+H,S0,=Na,S0,4+H,0 4. V=K[NaOH] [H,SO,]
5. V=K[NHj;]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YcTaHOBUTE COOTBETCTBHUE MCXKAY CXEMaMH IpEBpali€cHud BCHICCTB M H3MCHCHHUEM
CTCIICHU OKHCIICHHUSA a30Ta.

Cxema peakuuu
A.PH; + NO — H3PO4 + N,

b. P+N02 — P205+NO



H3MeHeHnEe CTENEHU OKUCIIEHNS a30Ta
-2 —+5

.3 —>+5
.0—>+5
.2 —>0
4 -2

6.-2—-0

7. YCTaHOBHUTE COOTBETCTBHE MEXKIY CXEMOM XHMHUYECKOW pEaKlMd U BEIIECTBOM-
BOCCTAaHOBHUTEJIEM B HEH.

Cxema peakuuu:

A. st + 02 — SOZ + Hzo

B. SO3 +KI — 12 + K2803

B. MIlOz +HCl — Ml’lClz + C12 + H20

1. MHOZ

2. 504

3. H,S

4. KI

5. HC1

8. YKaXuTe COOTBETCTBHE MEXIY PEardpyIONUMU BEIICCTBAMH U COKPAMEHHBIM HOHHBIM
YpaBHEHHEM peaKlUUU (AIEKTPOJIUTHI TPEICTABICHBI Pa30aBICHHBIMH BOJHBIMH PACTBOPAMH).
OTBeT 3anummTe B BUJE COYCTaHUS OYKB U ).

A. Cu(OH), + HNO3 —

b. CuCl, + K,S —

B. H,S + Cu(OH), —

I'. CuSO4 + LiOH —

1. Cu®* +$* — CuS

2.2H" + Cu(OH), — 2H,0 + Cu?*

3. Cu(OH), + H,S —CuS + 2H,0

4. Cu?* + 20H — Cu(OH),

9. YcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM pPEAKIUM M CMELIEHUEM PpPaBHOBECUS IpPU
yYBEIMUYEHUHU 00bEMA peakmoHHON cMecu. OTBET 3alUIIKUTE B BUE coueTaHusi OykB U Ludp.

A. Br, (x) + H, (1) <> 2HBr (1)

b. H, (r) + Se (1B)«> H,Se (T)

B. NHj (r) + HCI (r)«<> NH4Cl (1B)

1. IIpakTHYecKn HE CMEIAETCS

2. CmemiaeTcs BIpaBo

3. CmemaeTcst BIEBO

10. [Jlanbl cxembl TIPEBpAIICHUM, TMPOTEKAIOIINE B BOJHBIX PACTBOpPax. 3aKOHUYUTE
YpaBHEHUE pEaKIUU M YCTAHOBUTE COOTBETCTBUE MEXJIYy CXEMOM peakluu U CYMMOWU
K03()PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

A. AgNO; + NaCl —

b. Be(OH), + CsOH —

B. BaCO3 + HZSO4 —

I'. NaOH + HCl —
1.2

DN AN W -

Nk
N U AW



6.7

Kpamxue memoouueckue ykazanus

TecTupoBaHue MPOBOAUTCS TPHU 3aBEPUICHUH H3Y4YEHHUS MPOMIEHHOTO Marepuana Io
OTIIeNbHBIM pazaenam TeM. CymMmapHas OIeHKa MO MPOWIEHHBIM TeCTaM MEPEBOTUTCS B OAILIBI C
COXpaHEHUEM TPOIIOPIUH, COMTACHO KPUTEPHUSIM OIICHKH (MaKCUMAaJIbHBIN 0ajul 10 CyMME TECTOB—
20). Bpemst TectupoBanus, oObiuHO HEe MeHee 40 MUHYT. Pe3ynsraTel TeCTUPOBaHUS MPOBEPSET
MIPETNO/1aBaTelb.

LlIxana oyenku

Ornenka Bamner Onwucanue

5 19-20 Brimosiaeno 6onee 90 % 3anaHuit

4 14-18 Bemmonneno ot 70 no 89 % 3amanmii
3 10-13 Brmonnaeno ot 50 1o 69 % 3amanmnii
2 6-9 Brmonneno ot 30 1o 49% 3ananuit
1 0-5 Brmonueno menee 30%

5.3 Ilpumep 3a1aHuii HA J1aGOPATOPHYIO padoTy

TemaTtnka 1a00paTOpPHBIX padbOT:

Kitaccbl HeopraHu4eckux coeIMHeHn. XUMHUYECKUE CBOMCTBA OCHOBaHUH, COJIEH, KUCTIOT.
3aKoH SKBHBaJIEHTOB. OIpeiesieHe MOJISIPHOM Macchl SKBUBAJICHTa MeTallja.
3. Ctpoenue aTroma 1 EpHOJUYECKasi CUCTEMA 3JIEMEHTOB. XUMUYECKas CBSI3b U CTPOCHHE
BELIECTBA.
4. Cnoco0OsI BEIpaXKeHHE COCTABOB pacTBOPOB. OmnpeierieHue KOHIIEHTPAIIMH pacTBOPOB
METOJOM TUTPOBAHUSI.
Peakuun nonsoro oOMeHa.
OKHUCAUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
7. DneKkTposus.

[Tpumeps! 3apanwnii 17151 1a00pPaTOPHBIX PAbOT:

3amanme 1

[IpencraBere pasBepHyThlii oTBeT. K 2 M pactBopa cymbdara menu (II) B mpoOupke
no00aBbBTE TaKoH ke 00BhEM pacTBOpa eakoro Hatpa. Uto Habmogaete? CocTaBbTe MOJICKYISIPHOE U
MOHHOE YPaBHEHUs peakiuu. PaccMoTpure €€ ¢ no3uuuii OKUCIEHUSI-BOCCTaHOBIIEHUA. MOKHO 11
OTHECTHU PEaKIM1 0OMEHA U 3aMELICHHSI K OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3aganue 2

[IpencraBbre pa3BepHyThId 0TBeT. B mpoOupky Haneiite 4-5 miu pactBopa cynbdaTta Meau
(II) u onyctute B He€ Kycouek sxene3a. OcraBbre NMpoOUpKy B mmTaTtuBe Ha 1-2 muH. CocTtaBbTe
YpaBHEHUS PEAKIIUU M PACCMOTPHUTE €€ C MO3UILIUN OKUCIICHUS-BOCCTAHOBJICHHUS.

3amanue 3

[IpencraBsre pa3BepHyThI 0TBET. ONMYCTUTE CTEKIISIHHYIO NAJIOYKY HAa YETBEPTh B COJISTHYIO
KHUCIIOTY. BTOpyto manouky omyctute B pacTBop ammuaka. [logHecute cMOYeHHBIE KOHIBI TAT0YEK
omu3ko npyr Kk Apyry. Uro naOmromaere? MOXKHO JIM TOBOPUTh 00 MOHHOM B3aWMOCHCTBUU
BEIIECTB B IAHHOM JKCIIepUMeHTe?

3amanue 4

[IpencraBsre pa3BepHYyTHII OTBET. B mpoOupky ¢ 2 M pacTBopa TMIPOKCHIA HATPHs
Haneiite 3-4 KarmiM cnupToBOro pactBopa (enondranenna. Yto nabmromaete? 3aTteM no0aBbTE
HECKOJIBKO KaIleJb COJITHON KUCIIOTHI 10 00ECI[BEUNBaHUS PAaCTBOPA.

3aganue 5

[IpencraBere pa3BepHYTHI OTBeT. B mpobupky Hameiite 2-3 M pacTBOpa XJIOpHIA WIH
cynbdara nuHKa 1 100aBeTe 7-10 Kamens pactBopa miénoun. B3oonTaiite comepkuMoe IpOOHPKH.
Uro nabOmomaete? JloOGaBsTe B TPOOMPKY Takoil ke O0OBEM pacTBOpa CEpPHOW KHUCIOTHL YTO
Habmronaete?
3aganue 6

N —

oW



3axMuTe B MeTalUIMYecKue UMbl HeOombmoi kycouek Mena (CaCOs3) u nmpoxainuBaiTe

€ro HEeCKOJIbKO MHHYT HaJ TIaMeHeM CHHpTOBKU. Ha kakue BemiecTBa paszmaraeTcsi KapOoHAT
KaJIbLUs IIPY HarpeBaHuu? 3anuIINTe YpaBHEHUE PEAKIINH.

3aganue 7

B otnmenpHBIX mpoOHMpkax wuccheayiTe oTHomeHue okcunaa kanblmsg (CaO) K consHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hamummre ypaBHEHHE peaklUU.
AHamornuHble ONBITEI TpoBeauTe ¢ okcuaoM wmeaw (CuQO). ChenaiiTe BBIBOJ O CBOWMCTBax
OCHOBHBIX OKCHIOB.

3aganue 8

[Tomecture B MpOOUpPKY HEOONBIIOE KOJUYECTBO KPUCTAJUIMUECKOTO aleraTa HATpUs U
npwieiite pactBop cuibHOM conssHOUM kucioTel (HCL). [lo xapaktepHOoMy 3amaxy OINpEIeuTe
oOpa3oBaHne YKCycHOM KHCIOTBl. CocTaBbTe ypaBHEHHE peakuud. KakuMm MeToioM mojyueHa
YKCYCHasl KUCJIOTA.

3aganue 9

[TpuroroBbte 2M (nByMOsHBIN) pacTBop NaCL.

3ananme 10

[TpuroroBete 15% Xmopuaa HATPHS.

Kpamxue memoouueckue ykazanus

Pesynsrathl, nmoyueHHbIE B X0/I€ SKCIIEPHUMEHTA JI0JDKHBI OBITh O()OPMIICHBI B BHJIE OTYETA.
CTyzneHTOM JOJDKHBI OBITH MOATOTOBJIEHBI OTBETHI Ha KOHTPOJIBHBIE BOMNPOCHI IO TeMaM padoT
NpaKkTUKyMa, pelieHsl 3a1anus JlabopaTopHoro npakTukyma (cM. pabodyro mporpaMmmy, pasjaeibl:
5.2 CopaepkaHue paszenoB U TeM AMCHMIUIMHBL, 6. Meroauueckue yka3zaHus IO OpraHHU3alUH
U3y4YeHUs AUCUUIUINHBI (Moayins)). Ilpu nmorcke oTBETOB Ha BONPOCH! PEKOMEH/I0BaHA OCHOBHAS U
JOTIONTHUTENIbHAS ~ JTUTepaTypa (CHHCOK JIMTEpaTyphl MpejacTaBieH B pabouell mporpamme

JACIIUATIITAHBI ).
ILlxana oyenuxu
Ormenka Bamner* Omnucanne
CTyIeHT IEMOHCTPUPYET CPOPMUPOBAHHOCTh KOMITCTCHIIHH, OOHAPYKUBACT BCECTOPOHHEE, CHCTEMATHY
5 4 €CKOE U IyDOKO€e MOHUMaHUE YUeOHOr0 MaTepuaa, OJHOCTLIO C(OPMUPOBAHBI YMEHHS U HABLIKU [IPH
BBITIOJIHEHUH JIa00PaTOPHO paboThl, 0GOPMIIEHHH PE3yJIbTATOB M 3AlIUTE OTYETA MO JTa0OPaTOPHOM pad
ote. Bce 3amaHusi OCBOCHBI.
CTyIeHT JEMOHCTPUPYET C(HOPMUPOBAHHOCTH KOMIIETEHIINY HA CPEJHEM YPOBHE: OCHOBHBIE 3HAHUS OCB
4 3 OCHBI, YMEHHS U HABBIKM [IPH BBIMOJIHEHUH J1a00pATOPHOM paboThl, 0pOPMIICHHH PE3YJITATOB U 3aIUTE

oTyera 110 j1abopatopHoii paboTe chopmMupoBanbl. Bee 3aaHHA OCBOCHBI, HO AOIYCKAIOTCS HE3HAYUTEI
bHBIC OLIMOKH, HETOYHOCTH, 3aTPyJHCHUS IPU aHATUTHYCCKHX OIEpPaLHsX.

CTyzeHT JeMOHCTPUPYET CHOPMHUPOBAHHOCTH KOMIIETEHIIH Ha 6a30BOM yPOBHE: B X0J1€ KOHTPOIBHBIX
MEPONPHATHI JJOIYCKAIOTCsl 3HAYUTENIbHbIC OIINOKH, CTYJCHT UCIIBITHIBACT 3HAUUTEIILHBIC 3aTPYJHEHUS
3 2 YU NIepeHOCe 3HAHWH Ha HOBBIE IIPAKTUUECKUE CUTYallnl. Y MEHUS U HaBBIKH IIPH BBITIOJIHEHHUN J1abopaT
OpHOH paboTHI, 0OPMIICHHH Pe3yIbTaTOB U 3aIUTE OTUYETa IO JabopaTopHOH paboTe ChopMHUPOBAHBI H
€M0JIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITHPOBAHBI BEIBOJIBI.

CTyZ[eHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTL KOMIICTCHIIMU Ha YPOBHE HUKE 68.30BOFO, MIPOSIBJIACTCS HE

2 1 - .
JOCTAaTOYHOCTH 3HAHUHN, YMEHUU 1 HABBIKOB

1 0 HpOHBJ’IS{eTCH TIOJITHOC WJIU HNPAKTHYCCKU IOJIHOE OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ Y HABBIKOB

*[IIkana OIEHKHM MO OTAENbHOHN JabopaTopHOW paboTe AMCHUIIIMHBI (7 TaOOpaTOPHBIX
pabor)

5.4 Ilepeuens TeM pedepaToB

Tema pedepara « TUnbl XUMUYECKON CBSAZI»

Kpamkue memoouueckue ykazanus

Pedepar momkeH ObITh 0GOPMIIEH B COOTBETCTBHE C YCTAaHOBJICHHBIMH TPEOOBAHHMSIMU
TpebGoBanus K 0POPMIICHHIO TEKCTOBOM YaCTH BBIITYCKHBIX KBaTM(PUKALMOHHBIX Pa0bOT (IPOEKTOB),
pedepaToB, KOHTPOJIBHBIX PabOT, OTYETOB MO MPAKTHUKAM, JJAOOpaTOpHBIM padoram. CTpyKTypa u
npaBuna  opopmieHus.  CK-CTO-TP-04-1.005-2015. TlucemenHblii  pedepar  sBusercs
00s13aTeNIbHOM PadOTOM N HEOOXOJUMBIM YCIOBHEM ISl CIaYH JUCLIUTUINHBL.



O0bem pedepata — 15-20 crpanun. Pedepar sBasercss y4eOHO-HCCIETOBATEIBCKOM
paboroii. bomee 50 % Tekcrta pedepata MOJDKEH COCTABISTH OPUTHHAIBHBIA aBTOPCKHM TEKCT.
[TpoBepuTh TEKCT Ha MJIaruaT MOXKHO Ha caifte http://antiplagiat.ru/. Ctpykrypa pedepara. Peepat
JIOJDKEH COCTOSITh M3: THTYNA, COJEPXKaHHUS C YKa3aHHEM CTpaHHIl pasaesioB pedepara, BBEICHHUS
(OTpa3uTh AaKTyaJbHOCTh TEMBI, €€ BaXXHOCTh [UIS IMOHMMAaHUS XUMHYECKUX IPOIECCOB,
MPUHAUISKHOCTh K  (QYHIAMEHTANbHBIM TIOHATHUSM XUMHUHU, OOO3HAYUTh IENU H 3a7a4d
MMUCBMEHHOW pabOThI), OCHOBHOW YaCTH, COJICPIKAIICH HECKOIBKO Pa3/esioB/TIaB (B KOHIIC KA 0N
DIaBbl/pasfesia — KpaTKhe BBIBOJBI), 3aKitoueHHUs (0003HAYHUTH BBIBOJBI, KOTOPBIC IOJKHBI
COOTBETCTBOBATh 3ajadaM pabOThI; TMOCIE BBIBOJAOB OOOOIINTH M3YYCHHBIN MaTepual, MOJBECTH
UTOTH pabOTHl, OCHOBAaHHBIC HAa aHAJN3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CHCTEMAaTH3HPOBAHHBIX
U TIIATENIbHO M3YYCHHBIX MpH paboTe C JIMTepaTypoi), CIUCKA JHMTEpaTyphl (HE MeHee S5-Tu
HCTOYHUKOB). PedepaTsl CTYACHTOB JOIKHBI OTIMYATHCS.

IlIxana oyenku

Ouenka Bamaer Onwucannie

CryzmeHT IeMOHCTpUpPYET CHOPMHPOBAHHOCTh KOMIIETEHIIMH Ha HTOTOBOM YPOBHE, OOHAPyKHBAET BCECTOP
OHHEe, CHCTEMaTHIecKoe 1 ITyOoKoe 3HaHIe Y4eOHOT0 MaTepHana, yCBOWI OCHOBHYIO JTUTEPATypy U 3HaK
5 3 OM C JIOTIOJTHUTENFHOM JIUTEPaTypoi, peKOMEHIOBAaHHON MPOTPaMMOii, yMeeT CBOOOIHO BBIMIOTHATE MPAKT
MUYECKHUE 3a/IaHuUs, IPETyCMOTPEHHBIE TPOrPaMMO¥i, CBOOOIHO OIIEPHPYET NPUOOPETeHHBIMU 3HaHUAMH. O
(dopmiieHne pedepara U ero OpUrHHAIBHOCTh COOTBETCTBYIOT YCTAHOBJIEHHBIM TPEOOBAHHSIM.

CTyzneHT 1eMOHCTpUpyeT cOPMHUPOBAHHOCTH KOMIIETEHIINH Ha CPEIHEM YPOBHE: OCHOBHBIE 3HAHHS OCBOE
4 5 HBI, HO JIOIYCKAIOTCS He3HAYUTEIIbHBIC OLIMOKH, HETOYHOCTH, 3aTPyJHEHHS IIPH BHINOJIHEHUH aHAIN3a JIUT
epaTypsl, IepeHoce 3HaHUH U Ha HOBbIE, HeCTaHAApTHEIE CUTyanud. Pedepar opopmieH ¢ He3HAUUTEIbHBI
MU 3amMmedaHusaMHA. OpUTHHAIBHOCTS pedpepaTa COOTBETCTBYET YCTAaHOBICHHBIM TPEOOBAHHSAM.

CTyzmeHT IeMOHCTpUpPYeT COPMHUPOBAHHOCTH KOMIIETCHIIMH Ha 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIBHBIX M€
POIPHATHH IOMYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, IPOSBISETCS OTCYTCTBHE OTJACIBHBIX 3HAHHUM, CTYICHT
3 1 HCIIBITHIBACT 3HAYUTEIILHBIC 3aTPYAHEHUS IIPH ONIEPUPOBAHUY 3HAHUAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYa
mu. Pedepar oopmiteH co 3HaunTeNnbHBIMU 3aMedaHusiMiA. OpUTrHHAIBHOCTD pedepara COOTBETCTBYET yC
TAHOBJICHHBIM TPEOOBAHUSIM.

CTyZAeHT IeMOHCTPUpPYeT ChOPMHUPOBAHHOCTH KOMIIETEHI[H HA YPOBHE HIXKe 0a30BOT0, MPOSBIAETCS HEZO

2 0,5 CTaToYHOCTh 3HaHUi. OdopmicHUe pedepara U ero OPUrHHAIBHOCTh HE COOTBETCTBYIOT YCTAHOBJICHHBIM T
peboBaHUsIM.
| 0 [posiBisieTcs MOIHOE MM MPAKTHYECKH MIOJHOE OTCYTCTBHE 3HaHUH. OdopmiieHne pedepaTa 1 ero OpuruH

AJIBHOCTb HECOOTBETCTBYIOT YCTAaHOBJICHHBIM Tp€6OBaHI/IHM.

5.5 Ilpumep pa3HOYPOBHEBBIX 33/1a4 M 32 IaHUI

IIpumeps! 3agau:

3amaua 1.

CocTaBsre CXeMy ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM pEakIuu, UAYIIeH Mo
cxeme

KMnOy4 + H5PO3 + H,SO4 — MnSO,4 + H3PO,4 + K,SO4 + H,O

3amaua 2.

CocTaBpTe CXEMYy YpaBHECHHSI OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM PEAKIUH METOIAOM
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETo B IMIETIOYHOU cpejie:

KMnO, + KNO, + KOH — K,MnO4 + KNO5 + H,O

3amaua 3.

CocTaBpTe CXEMy YpPaBHEHHsI OKHCIUTEIBHO-BOCCTAHOBUTEIBHOW PEAKIUH METOIOM
AIIEKTPOHHO-MOHHOTO OanaHca, MPOTEKAOIIEro B KUCIION cpeie:

KMnO,4 + H,S + H,SO4 = MnSOy4 + S + K,SO4 + H,O

3agaua 4.

CocraBere CXEeMy YpaBHEHHUS OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOW pEaKIUd METOIOM
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIEro B HEUTpanbHOU cpee:

KMnOy4 + KNO, + H,O — KNO3 + MnO, + KOH

3amaua 5.

CocraBere CXeMy TaJbBAaHMYECKOTO JJEMEHTAa, B KOTOPOM 3JEKTPOJAMH  SBISIOTCS
MarHueBas ¥ [IMHKOBAs TJIAaCTUHKH, OMYIIICHHBIE B PACTBOPHI MX HOHOB C aKTUBHOM KOHIICHTpAIIUEH


http://antiplagiat.ru/

Imoub/n. Kakoii MeTarut sBisieTcst aHOIOM, Kakoi katogoMm? Hanummre ypaBHEHHE OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHON pEaKUy, IPOTEKAIOUIEH B 3TOM rajibBaHUUYECKOM 3JIEMEHTE, U BBIUYUCINUTE €r0
SHC.

3agaua 6.

Kakas macca Meau BBIIEIUTCA HA KaTone NpH AeKkTposnse pactsopa CuSO,4 B TedeHuu 14
npu cuse Toka 4 A?

3amaua 7.

B 600 cM> BozbI pactBopeHo 30 r BemecTBa. Beranciure MaccoByro J0JI0 BemecTBa B %
(POLIEHTHYIO KOHIICHTPAIIHIO)

3amaua 8.

[Tnotaocte 40% pactBopa HNO5 paBna 1,25 r/em’. Paccunrars MOJISIPHYIO KOHLICHTPALIUIO
3TOr0 pacTBOpA.

3amaua 9.

VYpaBHsHTE CIEAYIOUIYIO CXEMY pEaKliH, UCIOJb3Ysl METOJ MOHHO-3JIEKTPOHHOTO OaJiaHca.
Vkaxkute okuciuTens u BoccraHosutens K,Cr,O; + HCl — CrCl; + Cl, + KC1 + H,O.

3angaua 10.

VYpaBHsiiiTe ClIeIYIONUIYI0 CXEMY PeaKkIiH, UCIIOIb3ysl METOA MOHHO-3JIEKTPOHHOTO OanaHca.
VYkaxure okucaurens u BocctanoButens. KBrO5 + FeSO4 + H,SO4 — Fey(SO4)5 + KBr +H, 0.

3agaua 11.

Cxonpko rpammoB NaOH Hazno B3s1h u1s1 npurorosiienus 0,5 e 0,02m pacTtBopa?

3agaua 12.

K 1o 20% pacTBopa T'MIPOKCH]IA HAaTpus, INIOTHOCTh KoToporo 1,22 r/em>, npubasuau 10
M BOJIBL. BBIUHC/IHTE MPOIEHTHYIO KOHIEHTPAIHIO IOy 4EeHHOTO PACTBOPA.

3amaua 13.

N3 400 r 20% pactBOpa Hpu OXJAXJIEHUU BblAETWIOCh 50 T' pacTBOPEHHOTO BEIIECTBA.
KakoBa maccoBast 107151 OCTaBIIErocst pacTBopa’?

3amaua 14.

3aruuuTe SMeKTPOHHbIE KOHGHTypammu ciaexyioumx uoxos: Cl; Ca2™; APT; 02,

3anaua 15.

3anumuTe NpUBEAEHHBIE HMXKE CXEMbl, 3aMEHHUB  BONPOCUTENIBHBIH  3HAaK Ha
COOTBETCTBYIOIIUI cUMBOI: TPy, OyKBY, 3Haku "+" wm "-":

1.Ba’ - %6 — Ba?"

2.Br? ... % — Br

3.7-28 — 8"

4.89+28 — 2

5.Fe?-& — Fe’'

Kpamxue memoouueckue ykazanus

3agauM 1Mo AMCLUIUIMHE BBIAAIOTCA KaKIOMY CTYAECHTY MHIMBHyadbHO. BapuaHThI 3a1a4
npencraBieHsl B yuyeOHom mnocoboun T.K. Muxanpuenko. Xumus: 3agaud, ynpakHEHUS U
KOHTPOJIbHBIE 3a/1aHu 10 oOmel xumuu. — Biagusocrok. M3narenscteo BI'YOC.

LlIxana oyenxu

Ornenka Bammer* Onwucanue
5 ) Bce pacueTsl BBIIIOIHEHBI IPABUIBHO, CTYACHT MOXKET O0BSICHUTD (PM3NYECKHN CMBICI MTOTY4CHHBI
X pe3yJbTaToB, CIEIaTh BBIBOL
4 1 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYJCHT MOXKET OOBSICHUTh (PU3NUECKUI CMBICI IOy YCHHBI
X pPe3yJbTaToB, HE MOXKET CAENATh BHIBOX
3 0.75 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYACHT HE MOXKET O0BSICHUTH (HDH3MIESCKHI CMBICI ITOTY4eH
? HBIX PE3yJIbTaTOB, HE MOXKET CJIEIaTh BBIBOL
) 0.5 PacueTsl BBINOIHEHBI HEMTPABHIBHO B OTIEIBHOMN YaCTH 3324, B CBS3U C YEM HOJIydeH HEBEPHBIIT
’ pe3yibTar
1 0 PacdeTs! BRITIOTHEHBI HEMPaBUIBHO




* Kputepuu olleHKH OTAeTIbHOM 3a1aun (Bcero 12 3aqaq)



Xumus (KJI049H)
5. IlpuMepbl OLIEHOYHBIX CPEACTB JJIsA MpoBeaeHus: TeKymei arrectamun (100)
5.1 Bonpocwt 0115 cobecedosanus (ycmmuozo onpoca) (35)

1. OKkcubl — 3TO COEAMHEHUSI IBYX 3JIEMEHTOB, OJMH M3 KOTOPBIX KUCIOPOA. XapakTep
OKCHJIa OTPEEIISETCSl ero CroCOOHOCThIO 00Pa30BbIBATH COJM C KMCIOTaMU U OCHOBAHHSIMHU (a
TaK»X€ C KMCJIIOTHBIMU U OCHOBHBIMHA OKCI/II[aMI/I).

2. OCHOBHOCTH — CIIOCOOHOCTH BEILECTBA MPOSBIATH OCHOBHBIE CBOHCTBa, TO €CTh B
NpOCTEHIIeM cJydae pearupoBaTh C KHCIOTaMH. KHCIOTHOCTH — CIIOCOOHOCTH BEIIECTBA
MPOSIBIISATH KUCIOTHBIE CBOMCTBA, TO €CTh B IIPOCTEHIIIEM ClTydae pearupoBarh ¢ KUCIOTAMHU.

3. OcCHOBHBIE COIM, IOMMMO HOHOB MeTajlla M KHUCIOTHOIO OCTaTKa, COJepKar
TUAPOKCUIIBHBIE IPYIIIIBI.
4. AMOOTEpHOCTh — 3TO JBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB BEIECTBA.

AM(bOTepHBIMI/I HAa3bIBAKOT THAPOKCHUABI, KOTOPBIC B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ MOT'YT IIPOABJIATH
KaK KHCJIOTHBIC, TaK W OCHOBHBIC CBOfICTBa, T.C. p€arupoBarb Kak C OCHOBaHHAMH, TaK U C
KHCJIOTaMU.

o. [Io cocraBy pa3nuyarOT CIEIYIOUIME BHIBI COJICH: CpPEIHUE, KHUCJIOTHBIE (KUCIBIEC),
OCHOBHBIE U JIBOMHBIE.

6. Peaknysa HeWTpamu3zanmuu — 3TO pPEAKUUs B3aUMOJCHCTBUS KHUCIOTBI C OCHOBaHUEM
(mwenousto). [IpoaykTamu peakuyu HEHTpaIU3aluu SBISIOTCS COJIb U BOJA.

1. Bcesikoe uncroe BemecTBO HE3aBUCUMO OT CIOCo0a €ro MoIy4eHHs] UMEET MOCTOSIHHbII
KaueCTBEHHBIN U KOJIMYECTBEHHBII COCTAB.

8. DnektponHas (GopMmyaa aToMa Kuciopoaa: 1s? 2s? 2p*. Dnekrponnas (opmyna aToMa
xjopa: 1s? 2s? 2p® 3s? 3p°

9. [MTonsipHast CBsI3b XapaKTEpHA JJIS JBYX HEMETAUIOB B Mojiekyse yrapHoro raza (CO),

MOJIIPHOCTD — pa3HUlla MCKAY UX IJICKTPOOTPULIATCIIbHOCTBIO. MOJ'IeKy.]'IBI F2 n H2 HCIIOJIAIPHBIC,
IMOCKOJIBKY O6pa30BaHHBI aToOMaMH, HUMCHOIIMMH OAMWHAKOBYIO JSJICKTPOOTPULATCIIBHOCTD
(HBJ'ISII-OTCSI SHeKTpOCI/IMMCTpI/I‘IHHMI/I), T.C. Y HUX <«UCHTPbI TSDKECTEM) TIOJIOKUTENIbHBIX H
OTPpULATCIIBHBIX 3apAa0B COBIIAArOT.

10. CnocoOHOCTh aTOMa MPUCOEAUHATH UM 3aMelIaTh OMpPeIeJICHHOE YUCIIO APYTUX aTOMOB
¢ o0pa3oBaHMEM XUMHUYECKUX CBSI3€H HA3bIBACTCS BaJICHTHOCTHIO.
11. ATOMBI PJIEMEHTOB CTPEMSTCS K HamOoJiee YCTOMYHUBOU DJIEKTPOHHOW KOH(MUTypaluu.

YCTONYMBOI SIBISETCS DJICKTPOHHAS KOH(MUTYpallusi ¢ 3aBEPUICHHBIM BHEIIHUM AJICKTPOHHBIM
ypoBHeM mu3 (s> + p°), T.e. W3 OKkTeTa SIEKTPOHOB (T.e. HA BHENIHEM YPOBHE HAXOMIATCSA 8
3JIEKTPOHOB).

12. MonspHas BemecTBa - 3TO BEIWYHMHA, pPaBHAs OTHOIICHWIO MAacChl BemiecTBa (M) K ero
KonuuecTBy (N), uMeeT pasmepHOCTh T/Moib: M(A) = m(A)/n(A) r/mMois

13. MonspHas Macca JkBUBaJieHTa BemiectBa (M3) — 3TO Macca OJHOTO JKBHBAJICHTA
BEIIIECTBA M PaBHA MPOM3BEACHUIO (pakTopa SKkBUBaeHTHOCTH (f3kB) Ha MossIpHYI0 Maccy (M)
BerectBa: M (A) = 1/z - M(A) r/moib

14.  Macchl B3auMOJICHCTBYIONIMX 0€3 OCTaTKa BEIIECTB OTHOCATCSA KaK MX 3KBUBAJICHTHBIE
Macchl, Win BemectBa pearupyroT Mexay co0o0il B 5KBUBAJIEHTHBIX KOJIMYECTBAX.
15. Peakuun uoHHOro oOMEHa MPOTEKAIOT JI0 KOHLA (SBISIOTCA  MPaKTHYECKH

HEOOpaTUMBIMH) B TEX CITydasiX, €CIIM 00pa3yrTCs CIabbIid AIEKTPOJIUT, 0CaI0K (HEPACTBOPUMOE
WA MaJIOPaCTBOPUMOE BEIIIECTBO), Ta3.

16.  CnaOble 2MEKTpONUTHL. VIMEIOT OYeHb HE3HAYUTEIbHYIO CTENeHb JTUCCOIHAINH,
XUMHUYECKHE DJIEMEHTHI IMOYTH HE pachaaaroTcs Ha HOHbI. Cralbble 2IeKTPOIUTHI PACIICTIISIOTCS
Ha MOHBI O6paTI/IMO. CuibHbIE SJICKTPOJIMUTEL. Ot PacCTBOpPLI B BOAHBIX paCTBOpax MHTCHCUBHO
JTUCCOLIMUPYIOT Ha WOHBI, CHUIIbHBIE DJIEKTPOIUTHl MOTYT UMETh CTENEHb AMCCOLUAIUU PABHYIO
equauIe. CUITbHBIE SJIEKTPOJIMTHI JUCCOLMUPYIOT HEOOPATUMO.

17. Ecnmu Haxonsmasicsi B XUMHUYECKOM DPaBHOBECHHM CHCTEMa IOJIBEPraeTcs BHEIIHEMY



BO3/ICHICTBUIO, B HEH BO3HHMKAIOT MPOIECCHI, CTPEMSIIUECS OCIA0UTh 3TO BO3JCHCTBHUE (T.€. HA
KaXJI0€ IEUCTBUE BO3HUKAET MPOTHUBOICHCTBHE).

18. Paznuunie coCTOUT B KOJMYECTBE JIEKTPOHOB HA BHEIIHEM SHEPre€TUUYECKOM YPOBHE Y
METAJIJIOB U HEMETAJIOB. Y METaJIOB OOBIYHO HAa BHEUIHEM HHEPreTHUecKoM ypoBHe oT 1 110 3
AJIEKTPOHOB, a Y HEMETAJIJIOB OOBIYHO OO0JIbIIE 3 AIEKTPOHOB.

19. B y31ax kpuctamiueckoi peneTku MeTauioB U pacioiaraloTcsi KAaTHOHBI METAJIJIOB UITH
ATOMBI METAJIJIOB, & CKPEIUISIETCS 3TOT «KapKacy dJEKTPOHAMH, CBOOOTHO MEPEMETIAIOIIUMUCS T10
BCEMY KpUCTaILTY.

20.  Omnoso Sn, kaamuii Cd, 6apuii Ba, monmubaen Mo, pryts Hg, 6epuuii Be.

21. Koppo3usi — 310 pazpyuieHue MeTalia WiIM CIUIaBa B PE3yNbTaTe B3aUMOJEHUCTBUS C
OKpYyXarolen cpeoil. Paznuyaror 3eKTpoOXUMHUUECKYI0 U XUMHUYECKYI0 KOPPO3HUH.
22. 3amuTa OT KOPPO3UU: HAHECEHHUE 3aIUTHBIX MOKPHITUH Ha TOBEPXHOCTh METAJNINYECKOTO

usnenusi (MoKpacka, HAHECCHHE JIaKa, dSMajel); qo0aBKa JETUPYIOMIUX 3JIEMEHTOB (JI00aBIeHUE
XpOMa M HHUKEJIs B CTajlb); U3MEHEHUE COCTaBa IIOBEPXHOCTHOIO CJIOS METAJIMYECKOT0 M3AEIIHs
(oKcHIUpPOBaHWE); WCIOIH30BAHUE HHTUOWTOPOB (MCIOIH30BAHUE BEIIECTB, 3aMEIJISIOIINX
CKOPOCTh XMMUYECKON PEaKLUH); MPOTEKTOpHAs 3alluTa (KOHTAKT METAIJIMUYECKOro M3AeHs ¢
0oJiee aKTUBHBIM METAJIJIOM).

23.  OKHCIUTETbHO-BOCCTAHOBUTEIBHBIMU HA3bIBAIOT PEAKIUH, B pPE3ylIbTaTe KOTOPBIX
IPOMCXOIUT W3MEHEHHE CTEleHEeHl OKUCIEHUS aTOMOB XMMUYECKHMX 3JIEMEHTOB, 00pa3yIOIIMX
BEIIECTBA.

24.  ]lng Toro, yToObl HAMTH CTENIEHb OKUCIIEHUS aTOMa XUMHUYECKOro 3JIEMEHTa o (popmyiie
ero coenuHenus Heooxoaumo: 1. Hanucats popmyiy BenectBa. 2. Hanucats 3HaueHus cTeneHein
OKHCJICHUsI KMCIOPOAa, BOJOPOJa MU JIPYrOro 3J€MEHTa, UMEIOIIEro NOCTOSIHHOE (WM TOYHO
u3BecTHOe) e€ 3HaueHue. 3. Haiitu cymmy cTeneHeil OKUCIIeHUs ¥ BEIYMCIIUTD 3HAYEHUE CTEIICHN
OKHCIICHHS Y 2JIEMEHTa, Y KOTOPOI'0 OHA HEU3BECTHA.

25. Camblil anexkTpooTpuLaTenbHblil anemenT [lepuoauueckoit cucrems! J. YI. MenneneeBa —
¢dtop (F). OH criocoOeH OTHUMATh IEKTPOHBI Y aTOMOB JAPYIHX XUMHUYECKHX 3JICMEHTOB, HO HU
OJIUH 3JIEMEHT HE B COCTOSIHMM OTHAThH JIEKTPOHBI y (ropa. Kak cinencreue, B npupoae ¢rop
CYIIECTBYET TOJIBKO B BHJIE COCIMHEHHI, a KOTOPBIX MPOSIBIISET CTENEHb OKHCIeHus -1 (Munyc
OJIMH).

26.  DIeKTponHM3 — 3TO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA MpOIECcC, MPOTEKAOMUN Ha
ANIEKTPOAAX MpPHU TMPOMYCKAHUM TOCTOSHHOTO 3JIEKTPUYECKOT0 TOKa 4Yepe3 pacTBOPHI WU
paciuiaBbl 3JIEKTPOJUTOB. Pa3nuuaroT 3JIeKTpOSM3 pacIuIaBOB 3JIEKTPOJIIUTOB U 3JIEKTPOJIU3
pPacTBOPOB 3JIEKTPOIUTOB.

27.  Tmpponu3s HE SBISETCS OKUCIHTEIHLHO-BOCCTAHOBUTEIHHBIM MPOIIECCOM, a DJICKTPOIIH3 —
SIBIISIETCSI.
28. [Ipu noGaBieHUM COJSHOM KUCIOTHI B MPOOUPKY C MOPOIIKOM cepedpa HaOIoAaThCs

BbIJICJIEHUE Ta3a He OyAeT, T. K. cepeOpo B psly HamnpspKeHUH MEeTayulIoB HaXOJMUTCS IOcCIie
BOJIOpoJia. Peakuus CONsSHON KUCIIOTBI C MOPOIIKOM MarHus Mporekaer Oosiee OypHO, 4eM ¢
MOPOILKOM KeJle3a, T. K. MarHuil B psily HalPsDKEHUN METaJIJIOB HAXOUTCS JIEBEE JKeJle3a.

29.  XuMuveckas KHHETHUKA — Pa3/ie]l XUMHUH, H3YYalOIUi CKOPOCTH XUMUYECKUX PEaKIUi 1
BIMSHHE HAa HHUX pa3auuHbIX (akTopoB. CKOpPOCTh XUMHUECKOW pEaKLUU — OTHOILEHHE
M3MEHEHHUs KOHIIEHTPAIlMU peareHTa KO BpeMEHHU, 32 KOTOPOE 3TO U3MEHEHHE ITPOU30LILIO.

30. [TpaBuno Bant-I'odda 3ByunTt Tak: «llpu yBenndyeHnn temmnepaTypbl Ha KaxKable AECATh
IpaaycoB CKOPOCTh XUMUYECKOW PEaKI[MU YBEIMUHUBAETCS B ABA-UEThIPE pa3an.

31. CocrosiHre 00paTMMON XMMHYECKOH peakluu, MpU KOTOPOM CKOPOCTH MNpsSIMOH U
0o0paTHOM peakIiil paBHbI, Ha3bIBAETCSI XUMUYECKUM paBHOBecHeM. CorjacHo oOiemMy 3aKOHY
CMEIlEHNsT XuMudeckoro paBHoBecHs Jle-lllaTenbe, cMECTUTh paBHOBECHME MOJYKHO: €CIM Ha
0o0paTUMyIO0 peaklMio, HaXOMSIIYIOCS B COCTOSHUM XHMHUYECKOIO paBHOBECHS, OKa3bIBaTh
BO3/ICHICTBHE, TO PABHOBECHE CMEIAeTCsl B HAIpaBJICHUH, OCIAOJSIOIIEM 3TO BO3JCHCTBHE.
@akTophl, BIUAIONIME HA CMEIIEHHWE XMMHYECKOTO paBHOBecusi: V3MeHeHHMe TeMiepaTypbl
peakuuu: yBEIWYEHHME TEMIIEpaTypbl CMEIIA€T PaBHOBECHE B CTOPOHY 3HIOTEPMHUYECKOU
peakiuu. MI3MeHeHHe JaBieHUs: yBEIMUEHUE JIaBJICHUS CMEILIAeT PaBHOBECHE B CTOPOHY TOM
peaKIMu, KOTopasi COMPOBOXKIAETCS YMEHBIIEHHEM CYMMapHOTro 00b&Ma ra3000pa3HbIX BELIECTB



(T.e. B CTOPOHY MEHBLIETO YHCIa MOJb). M3MeHeHne KOHIEHTpAIlMH peariupyromnX BeIleCTB:
paBHOBECHE B CHUCTeME OyJeT CMeEIaThCsl TaKUM 00pa3oM, YTOObI YMEHBIIUTH BO3POCHIYIO
KOHILIEHTPALIMIO BEUIECTBA (T.€. B CTOPOHY MEHbBIIICH KOHIICHTPALIUH).

32.  Hedtp pacrexaeTcs mo MOBEPXHOCTH BOJBI, MPEMSATCTBYS PACTBOPEHHUIO KUCIOPOAA U
JIpYyruX KOMIIOHEHTOB BO3JIyXa B BOJAE, IIOATOMY pasiuBbl HE(TH BBI3BIBAIOT THOEIDH
MHUKPOOPTIaHU3MOB U APYTHX BOJHBIX OOUTATENCH, IPUBOIS K SIKOJIOTHIECKUM KaTacTpodam.

33. Hedtp cocrouT m3 cMmecu yIJIeBOIOPOIOB, B OCHOBHOM QJKaHOB JIMHEHHOTO W
Pa3BETBIEHHOTO CTPOCHHMS, COJIEPKAIINX B MOJIEKYJIaX OT 5 U 60jiee aTOMOB yTiiepo/a, C APYyruMU
OPraHMYECKUMH COEAMHEHUSMH, TPEXKAE BCEro MOIMAPOMATHYECKUMHU YIIIEBOAOpOJaMH (T. €.
YIJIEBOJOPOAAMH, B MOJICKYJIaX KOTOPBIX COJEPIKUTCS HECKOJIBKO COSIMHEHHBIX MEXIY CO0Oi
OCH30JIbHBIX KoJjel). Pa3ianuHble TemmepaTypbl KUIIEHHS YIIIEBOJOPOAOB, BXOJSIINX B COCTaB
HedTH, JeKaT B OCHOBE €€ MEePEroHKH.

34. OKTaHOBOE YHCJIO — 3TO KOJHMYECTBEHHBIM ITOKa3aTeidb KadyecTBa OCEH3MHA, 3a HA4alio
oTcuéTa B OKTAaHOBOHW IIKaje NMPHHATA JETOHAMOHHAS YCTOWYMBOCTH I'elITaHa HOPMAJIBHOTO
ctpoenust (okranoBoe yuciio 0), a 3a 100 — OKTaHOBOE YMCIIO U300KTAHA.

35. OkTaHOBOE YHCIIO MOBBIMIAIOT C TOMOIIBIO PUPOPMUHTAa — HArpeBaHue OEH3WHA B
NPUCYTCTBUH KAaTaIU3aTOPOB, HAIPUMED, MJIATUHBL. Ecian OeH3MH MOTyvaroT MyTéM KpEeKHUHTa, TO
HEOOXOJMMO HCIIOJIB30BATh KaTaJIM3aTOPhl (KATATUTUYECKUH KPEKUHT), TaK KaK Hapsay C
nporeccaMy KpeKHHTa OyIyT MPOTEKaTh MPOLECCH H30MEPU3ALUH aJIKAHOB.

5.2 ITpumepwvt mecmoswix 3aoanuii (40)
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5.3 3aoanus ons nabopamopnoit pabomot (10)

3amanmne 1

[Ipu nobaBneHWM pacTBOpa €IKOTO HaTpa K pactBopy cyibdara memm (II), mabmromaercs
BBIMA/IEHUE OCaJIKa:

CuSO4 + 2NaOH — Na S04 + 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 pe3ynbpTaTe peakiuu He H3MEHSIOTCS CTeTIeHU
OKHCIICHHSI 3JIEMEHTOB. Peakinu 3aMemieHusi OTHOCUTCS K OKHUCIUTEIFHO-BOCCTAHOBUTEILHBIM
MOTOMY, YTO B HUX aTOMBI MPOCTOTO BEIIECTBA 3aMEINAl0T aTOMbI OJHOTO W3 JJIEMEHTOB B
CJIOKHOM BEIIECTBE, B PE3y/lbTAaTe PEaKIHMM 3aMELIeHUs] 00pa3yeTcsi HOBOE CIO0KHOE U HOBOE
IIPOCTOE BELIECTBO.

3aganue 2

[Tpu onmyckanuu Kycouka xenesa B pacTBop cyibdata menu (1), HabmroaeTcss HOKpBITHE MEBIO
CKpENKU U U3MEHEHHE 1IBETa PACTBOPA C CUHETO Ha 3€JICHBIM.

CuSO4 + Fe — FeS0O4 + Cu

Cu?* + 28 — Cu® okucnuTens (BocCTaHOBIEHHE)

Fe¥ - 28 — Fe?* BoccTaHOBHTENb (OKHCIIEHHE)

3aganue 3.

IIpy mogHEceHUM IMajgO4KH, CMOYEHHON B COJITHOM KHCIOTE, K APYrod MaJO4YKe, CMOYEHHOW B
pacTBOpe aMMHaKa, HaOJIF01aeTCs TIOSIBIICHHE OENoro JIbIMa:

NH3z + HCl — NH4CI

Jla, MOXHO TOBOPUTH 00 MOHHOM B3aWMOJICHCTBUHU BEIIECTB B JAHHOM JKCIEPUMEHTE, T. K. 11O
JIOHOPHO-AKIENTOPHOMY MEXaHU3My OOpa30BaHHs KOBAJCHTHOW CBSI3U (OPMHPYETCS KaTHOH
AMMOHHSI.

3aganue 4.

[Ipu mobGaBneHuH cOUPTOBOTO pacTBopa (eHondramenHa B pacTBOp THAPOKCUAA HATPHS,
Ha0JII0/1aeTCs OKpallliBaHUE pacTBOpa B MAIMHOBBIN 11BeT. [locie qo6aBneHus COaTHONW KUCIOTHI,



HaOMroaeTCsl OOECIBEUMBAHUE PACTBOPA, 3TO OOBSACHAETCS TEM, UYTO MPOTEKAET PEeaKIus
ueirpanuzamun: NaOH + HCl — NaCl + H,0

3aganue 5.

[Tpu noGasnenuu 7-10 kanenp pacTBopa HIENOYH K 2-3 MJI paCTBOPA XJIOpU/Ia IIMHKA HAOII01aeTCs
BBINAJICHUE 0CaJIKa, TIOCIIE IEPEMEIINBaHUs PACTBOPA HAOIIOAAETCS pACTBOPEHUE OCAIKA:

ZnCl; + 2NaOH — 2NaCl + Zn(OH)2]

Zn(OH)2 + 2NaOH — Naz[Zn(OH)]

[Tpu nocnenyroniem 100aBIEHUHN PacTBOpa CEPHON KUCIIOTHI, HAOIIOAAETCs BBINIAIGHUE OCaIKa!
Na2[Zn(OH)4] + H2SO4 — NaxSO4 + Zn(OH)2|

3ananmue 6.

[lpr mpokanMBaHWUU KycOUKa Melia B ITUIAMEHH TOPEJIKH MPOUCXOJUT pPaslioKeHHe KapOoHarta
KaJIbIIHs C 00pa3oBaHueM OKcHJia Kanblus U yriekucioro raza: CaCOz — CaO + CO»

3ananue 7.

OKcuIbl KalbliUsg U MEIH SIBJISIOTCS OCHOBHBIMH OKCHJIAMH, IIO3TOMY BCTYIAIOT B PEAKIHIO C
KHCIIOTOH, ¢ 00pa30BaHUEM COJIM U BOJIBI, COTJIACHO YPAaBHEHUSM PEaKITUii:

Ca0 + 2HCL — CaCL;+ H20

CuO + 2HCL — CuCL2 + H20

C mreno4aMu OCHOBHBIE OKCHJIBI B PEAKIIMIO HE BCTYIIAIOT.

3amanmue 8.

YkcycHas KUCJIOTa 00pazoBajach B XOJIe PEaKIMH BHITECHEHUs, T.C. MPOM3OILIO BHITCCHCHUE
CJ1a00M KUCIIOTHI M3 €€ COJIM MPU TOMOIIU CHIIbHON KUCIIOTHI.

VYpasuenue peakuun: CH3COONa + HCL — CH3COOH + NaCL

3aganue 9.

2M NaCL o6o3nauaet pactBop NaCL, B kaxxaom utpe kKotoporo coaepkutcs asa Moyt NaCL,
T.¢ 117 r. (omuu Moyt NaCL conmepsxur 58,5 r.). B3BemmBaem Ha Becax 117 r. NaCL, momemaem
B MEpHYIO KOJIOYy, M00aBisieM TUCTUUIMPOBAHHYIO BOAY, IIEpPEMEIIMBACM M JOBOJIUM 00BbEM B
MEpHOM KoJIOe TUCTUITMPOBAHHOM BOOH 10 1 uTpa.

3amanmne 10.

15 % pactBOp XJI0OpUIa HATPHUS - ITO TaKOU pacTBop, B 100 T kotoporo conepxkutcs 15 r NaCl u
85 r Bombl. B3pemmBaem Ha Becax 15 r NaCl, momemiaeM B MEpHYIO KOJIOy, J00aBisieM
JUCTHWIUTMPOBAHHYIO  BOJy, IIepeMelIMBaeM H JOBOOUM 00BeM B MEpHOH Koibe
TUCTUIITUPOBAHHOM BOJION 10 HY>KHOTO oOBbema. [Ipu 3Tom, Maccy BoAbI EPEBOISAT B 00HEM TIO
bopmyne Mppa=p * Vppa (T). [IIOTHOCTH BOABI yCTaHABIMBAIOT MPH MOMOIIK apeoMerpa. Jlis
MIPUTOTOBJIEHHS PACTBOPA C MPUOIMKEHHON KOHIIEHTPALUEN TIIOTHOCTh BOABI MOXHO MPUHSATSH 32
eIMHUILY, TOTJIa 00beM pacTBopa OyIEeT paBeH ero Macce.

5.4 3a0auu (15)

3agaua 1.
BOCCTAHOBUTEb P3*— 2¢ = P5* ‘ 5 | mpomecc OKUCIIEHUs
2

okmcauTens | Mn’* +5¢”= Mn?* IIPOLIECC BOCCTAHOBIICHUS

VYpaBHeHHE peakuuu OyeT UMETh B
2KMnOg4 + 5H3P0O3 + 3H2S04 = 2MnSO4 + 5H3PO4 + K2SO4 + 3H20
3agaua 2.
OKHUCIIUTEIb MnOy4 + & — MnO4* 2 | mpoliecc BOCCTaHOBIICHUS

BoccranoButedb | NO; -2e”+ 20H—NO3 + H2O | 1| mporiece okucnenus
2MnO4 + NO; +20H — 2MnOs* + NO3 + H20

3agauya 3.
okucnuTens | MnOy + 8H* + 5¢— Mn?* + 4H,0 | 2 | mpoluecc BOCCTaHOBIECHHUS
BOCCTaHOBUTEIb H2S - 2e” — SO + 2H* 5 | mporecc OKHUCIEHUS
2MnOy4 + 16H* + 5H.S — 2Mn?* + 8H20 + 5S° + 10H*
3anauva 4.

OKHCJIUTEND ‘ MnOs + 2H20 + 3e— MnO; + 4OH_‘ 2 ‘ MPOIIECC BOCCTAHOBIICHUS



Boccranosutenb | NO; + H20 - 2¢°— NOs~ + 2H* | 3 | npouecc okucnenus
2Mn0O4 + 7H20 + 3NO; — 2MnO: + 80H + 6H* + 3NO3
Lo

6H20 + 20H
2Mn O4 + H20 +3NO2 — 2MnO2 + 20H + 3NOs3
3agauya 5.
Cxema JTaHHOTO raTbBAaHHYECKOTO dJIEMEHTA

() Mg° | Mg?*|| Zn®" | Zn® (+)

Marnuit umeer MeHbIINK oTeHIUal (-2,37 B) U SIBISETCS aHOIOM, HA KOTOPOM ITPOTEKAET
OKHCJIMTENBHBIN ITPOLECC:

MgP - 2e"= Mg?* (1)
Hunk, norenuuan koroporo -0,763 B, - katoj, T.€. 37€KTPO/I, HA KOTOPOM MTPOTEKAET
BOCCTaHOBUTEJIbHBIN MPOIIECC:

Zn%* + 2 =2Zn°(2)
VYpaBHEeHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peaklMM, XapaKTepusyloliee padoTy AaHHOTO
TaJIbBAHMYECKOTO JIEMEHTA, MOXKHO TIOJTyYUTh, CJIOKUB 3JICKTPOHHBIC ypaBHEHUs: aHOHOTO (1) 1
karozHoro (2) npoueccos: Mg + Zn?* = Mg?* + Zn°.
Tak xak KOHIIEHTpAIMs MOHOB B pacTBope paBHa 1 Moub/11, To DJIC 3memMeHTa paBHA Pa3HOCTH
CTaHJAapPTHBIX MOTEHIIMATIOB JIBYX €r0 AJIEKTPOJIOB:

3,}1(: = EO Zn2+/ Zno— EO Mgz+ / Mgo = '0,763 — ( -2,37) = 1,607 B.

3agaua 6.
Cornacho 3akoHam Papajes

m=M> - | -t/ 96500
rJie M — Macca BEIIeCTBa, OKHCICHHOTO UJIM BOCCTAHOBIICHHOTO HA AJICKTPOJIC;
Mb-monsipHass Macca SKBUBajeHTa BemiectBa; | — cuma Toka, A; t — HIpOJOMKHUTENHLHOCTD
ayiekTposin3a, ¢. MoisspHas Macca skBuBasieHTa mMeaum B CuSOs paBha 63,54:2 = 31,77 r.
[ToncraBuB B (hopMyity 3HAYCHHUS:
M»>=31,77,1=4 A, t=60 - 60 = 3600 c,

MOJTYYHM:
m =31,77-4 -3600= 4 74r.
96500 ’
3agaua 7.
I[aHOZ Mp-pa= Mepa + MH20
Vh20=600 cm® MH20 = VH20 - PH20 = 600 - 1 =600 T
Mssa=30T Pr2o = 1r/em®
W(%)-? | Mp-pa =30 + 600 =630 T
W(A) =m) - 100%
Mn_na
W% = 30:100 =4,76%
OtBer: W% =4,76%
3agaua 8.
Jlano: ITycth Vppa= 1am*=1000cm?
Vppa= 1am® Mp-pa= V-p =000 - 1,25 =1250r
Whn03=40%=0,4 | W(A) = m(4), oTcroza
Mo
prnos=1,25r/cm® | M(A) = Mppa- W
CMm(HNO:3)-? m(HNO3) = 1250 - 0,4 =500r
Cum = _m(4)
M(A)V

CM(HNO3) =__m(HNOos)

M(HN02) Vh—na
M(HNO3) = 1+14+3-16 =63r/™M07B
CM(HNO3) = 500 = 7,94 mons/am>

AR .1
Otset: CMm = 7, 94 monb/mm3

3agaua 9.



K2Cr207 + 14HCI — 2CrCls + 3Cl» + 2KCI + 7H.0

OKucIuTENb Cr07% + 14H* + 6e” — 2Cr3* +
7H.0
Boccranosurtenn 2ClI'—2e— Clz
Cr,07% + 14H* + 6CI” — 2Cr3 + 7H,0 + 3Cl»
3agaua 10.
Pemenue.

KbrOz + 6FeSO4 + 3H2S04 — 3Fe2(S04)3 + KBr +3H,0

1

3

OxucauTels BrOs™ + 6H* +6e- — Br +
3H20
BoccTaHoBHTETH FeZ* — le- — Fe®*
Bry+ 6H* +6Fe?* — Br" + 3H,0 +6Fe®*
3amauya 11
Jano: CMm = _m(NaOH)
M(NaOH)-V
V =0,5 am® M(NaOH) = 23 + 16 +1 =40 r\moub
Cm=0,02 mons/nm® m(NaOH) = Cm - M(NaOH) - V
m(NaOH)-? | m(NaOH) = 0,02 -40-0,5=0,4 1
Oteer: m(NaOH) =0,4 r.
3agaua 12.
Hano: W3 =M25-a
M) n_na
PactBop NaOH M2 g-ga = M1 gga = M1 p-pa W1
V1=1 M2 = 1000 cm® Mip-pa=P1- V1=1,22-1000=1220T1

W1 = 20%=0,2
p1=1,22 r/cm®
V2(H20) = 10 am®
W2%-?

M2 52 = 1220 -0,2 =244 1

Wz% m2 B—Ba 1 00 24'4

m2 p—pa

Otser: W2% = 19,6%

Boccranosnenue

OkuciieHue

Boccranosiienue

OkucieHue

mo p-pa = M2 p-ga m(HZO) =244 +1000 =1244 r
m(H20) = p(H20) - V(H20) = 1 - 1000 =1000 r
.100 = 0,196 - 100=19,6%

3agaua 13.
JaHno: Me-ga1= Mppa1- W1=400-0,2=80r
Mp-pa1 =400 T Mg-ga2 = 80 — 50 = 30 r —ocTanock B pacTBOpe
W1 =20% =0,2 Mp-pa2 = 400-50 = 350 r —macca ocraBmierocs p-pa
Me-sa = 50 T Wy = Ms_saz2= 30 =(),0857, uau W2 = 0,0857 - 100% = 8,57%
Mp_na2 350
Wy -? Otset: W2 = 8,57%
3amaua 14.

Cl 1s? 2s? 2p® 3s? 3p°®
Ca?* 1s? 2s? 2p® 3s? 3p®
AP 1s% 252 2pb 3st

0% 1s? 252 2p®

3anaua 15.

1. Ba’ - 28 — Ba**
2.BrP+ 18 — Br
3.Sr-28 — Sr**
4,59+ 28 — S%

5. Fe?" - 18 — Fe%*
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