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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

B crpykType yueOHOro IuiaHa AMCHUIUIMHA «XUMHU» OTHOCUTCA K bioky 1 JlucuumianHbl
(Momymm). JlucumrimHa Oa3upyeTcsi Ha KOMIIETEHIHSX, CHOPMHUPOBAHHBIX Ha MPEIbIIYIIEM
YPOBHE 00pa30BaHMUA.



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
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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?
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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. Endumor B.W. OcHoBHI 001Iel xumun : YuebHoe ocodue [DIeKTpOHHBIN pecypc] :
NH®PA-M - Pexxum nmoctyna: https://znanium.com/catalog/document?id=372542

2. Tymukur E. M. XUMUS. B 2 Y. YACTD 1. OBIIAA U HEOPTAHUYECKAS
XUMMUS 2-e u3a., uctp. 1 Jo1. YUeOHHUK [T IPUKIAIHOTro OakanaBpuaTa [ DIeKTpOHHBIN pecypc]
, 2019 - 385 - Pexum pgocryma: https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-
neorganicheskaya-himiya-437524

3. Sxymesa, ['U. DJIEKTPOXMMUSA N KOPPO3USA METAJUIOB : VYueGHo-
Meroandeckoe mocobue / M. SxymeBa .— : [0. u.], 2020 — 49 c. : un. — URL:
https://lib.rucont.ru/efd/727943 (nata obpamenus: 18.01.2024)

7.2 /lononnumensnasn tumepamypa

1. AmnapueB A. U., Aponnna JI. . O0mas xumus : Y4eOHUKU U yueOHBIC TTOCOOUS ISt
BY3oB [DnexTponnslii pecypc] - HoBocubupck : HoBocubupckuii rocyjapcTBeHHBIH TEXHUYECKHIA

yauBepcurer , 2013 - 119 -  Pexwmm  jgocrtyma:  http://biblioclub.ru/index.php?
page=book red&id=228947
2. BonkoBa U. B. OOmas u Heopranumdeckas xumus W Heopranuueckass XUMHS

[DnexTponHsIit pecypc] , 2009 - 59 - Pexxum nocryna: https://lib.rucont.ru/efd/237414

3. Tonuapona, ['H. Xumus. Heoprannueckas xumus : yue6. nocodue / [loBomxk. roc. yH-T
TenekoMMyHuKanuii u napopmaruku; I.H. l'onyaposa .— Camapa : Uzn-so III'YTH, 2017 .— 84
c¢. — URL: https://lib.rucont.ru/efd/641650 (mata obpamenus: 18.01.2024)

4.  Mapkuna, B.M. Heoprannueckas xumus. AHAIUTHYECKass XUMHUA : y4yed. mocobue /
B.M. Mapkuna .— Opén : U3n-so ®I'BOY BO Opnosckuit I'AY, 2017 — 146 c¢. — URL:



https://lib.rucont.ru/efd/636995 (nata obpamenus: 18.01.2024)

5. Cemyxun, C. Il. Xumus HedTH 1 raza mis reojoroB : yueOHoe mocobue / C. II.
CemyxuH. — Tromens : Trom'HI'Y, 2018. — 98 c¢. — ISBN 978-5-9961-1803-8. — Texkcr :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cuUcTeMma. — URL:
https://e.lanbook.com/book/138261 (mata oOpamenns:22.01.2024). — Pexum gocryma: s

ABTOpU3. II0JIb30BaTeICH.

7.3 Pecypcel unghopmayuonno-menekommynukauyuonnoi cemu ""Hnmepnem'’,
6KI0YAA npogheccuonanvHvle 0zl OAHHLIX U UHQOPMAUUOHHO-CHPABOYHDbBIE
cucmemol (npu HeoOX00UMOCMU):

1. TloctHayka — muTepHET-)ypHaI o Hayke. URL: https://postnauka.ru/
2. XuMuK caiit o xumuu. URL: http://www.xumuk.ru/

3. OnexktponHass Oubmmoreynas cucreMa «PYKOHT» - Pexum pocryma:
http://biblioclub.ru/

4. OnexktponHas OubGnuoreunas cucrema «PYKOHT» - Pexum pgoctyna:
https://lib.rucont.ru/

5. OnektponHass Oubnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:

https://znanium.com/

6. DOnextpoHHO-OMOIMoTeYHas cuctema "JIAHB"

7. OnextpoHHO-OMOMMoTe4yHas cuctema "PYKOHT"

8. DneKTpoHHO-0MOIMOTeyHast cucrema u3aarenbcTtBa "FOpait" - Pexum nocryma:
https://urait.ru/

9. Open Academic Journals Index (OAJI). IIpodeccuonansHas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

10. [Ipesunentckas Oubmuoreka wuMm. b.H.EmpmmHa (06a3a maHHBIX pa3sTudHBIX
npodeccuoHaIbHbIX o0nacTeil) - Pexum noctyna: https://www.prlib.ru/
11. WNupopmannonHo-cnpasoynast cuctema "Koncynsrant [lmtoc" - Pexum gocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre JUCHMIUIMHBI (MOAYJ) W IMepedYeHb
MH(POPMANMOHHBIX TEeXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MPOrPaMMHOI0 odecreYeHnst

OcHOBHOE 000pPYIOBAHUE:

- IIpoexrop

- AkBapuctuuisitop PHS AQUA 4

- Becwl ananutnueckue BJI-210

- Monomep M-500 6a30BbIit

- lIxad cym-p1it CHOJI 58/350(amekTpoH.,cTalb,BEHT-P)

I[IporpaMMHO€E 00OecIIeYeHHE:
- 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€ yYeHHe
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
AQHOBUTENBHBIE U DIIEKTPO
XUMHUYECKHE TPOLECCH TecT Tect
P12 ‘YMeHue : nenarb npocreit 1.1. Benenue B AUCUHUILT
A A P A JucH Jlabopatopnas pado
LIME OLIEHKU U pacyueThl [ uny. Kitaccel Heopranuue a Tect
JIS1 aHANIKM3a XUMUYECKUX 51 | CKHUX COCTUHEHUI
BJICHUI B HCIIOJIb3YEMOM a
Y 1.2. AtomHo-monekyssipa | JlabopatopHas pabo
nnapaType ¥ TeXHOJOr1ue Tecr
o€ y4eHHe Ta
CKHUX TpoIieccax
JlabopatopHas pado
paTopHas p Tect
Ta
1.3. Ctpoenue aroma u e
pHUOIMUECKas CHCTEMA 3T Pa3HoypoBHEBEIE 3a Teer
ementoB [|.1. Mennenees | mauwm u 3amaHus
a
Pedepar Tecr
1.4. Teopus pacTBOPOB. Jlaboparopuas pabo | ..
OcHogHble 3aKoHOMepHOC | T8
TH POTEKAHNS XUMHUCCK | pasyovnopnebie 3a Teer
MX MPOLECCOB JIaux 1 3a1aHNS
JlabopaTtopHas pado
1.5. OkucnurensHo-BoccT | Ta Teer
AQHOBUTEJIBHBIE U HIIEKTPO
XUMHYECKHE TPOIIECCHI PasHoypoBHEBEIE 3a Teer
JIa9d ¥ 3aJJaHHS
P13 HaBbIk : BbINoNHEHUS OCH 1.1. Beaenue B AUCUHUILT
A A JucH Jlabopatopnas pabo
OBHBIX XUMHYECKHUX 1200 uny. Kitaccel Heopranuue a Tect
PaTOpHBIX Oonepanuii CKHUX COEUHEHUN
1.2. AtomHo-monekyssipa | JlaboparopHas pabo Tecr
oe y4eHHe Ta
1.3. Ctpoenue aToma u e
puoanyecKas cucTema i Jlabopatopnas pado Tecr
ementoB [|.1I. MenneneeB | Ta
a
1.4. Teopust pacTBOpPOB.
OcHoBHBIe 3aKoHOMepHOC | JlaGopatopHast pabo Teer
TH IPOTEKaHMsI XUMHYECK | Ta
HX MPOLECCOB
1.5. OxucnurenbHO-BOCCT
JlabopatopHas pado
AQHOBUTE/IBHBIC M OJIEKTPO | Tecr

XUMHUYECKUE MTPOLECCHI

4 Onucanue Npoueayps! ONCHUBAHUS




KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHLMH Ha JaHHOM JTale OICHHUBACTCS IO
pe3ynLTaTaM TCKYIIII/IX u HpOMe)KYTO'-IHI)IX aTTCCTaHI/II\/II HpI/I IIOMOIITN KOHI/I‘ICCTBGHHOI\/’I OILICHKU,
BBIPOKCHHOW B Oayutax. MakcuMmajbHas cymMMa OayuloB MO JAMCHUILIMHE (MOIy/da0) paBHa 100
oayuam.

. OnieHoYHOE CpencTBO™
Bun yueOHOI nesTensHo =
(CobecenoBan [OTyet 10 1aOOpaToOpHOH [TecT k Temam 1-
cTH Pedepar [Bamaun lToro
e aboTe 5
Ulexkn 3 - - - 20 20
UlaGoparopusle paboTsl [25 28 - - - 53
aCaMOCTOﬂTeHbHaH pabot| i 3 b4 i b7
[roro 25 28 3 24 20 100

*Ounas popma oOyueHUs

OneHoyHoe cpencTBo™*

Bun yuebHoit

NeATEIIbHOCTH CobecenoBanue OOTT:eT o s1aGopatopHoi pad fgo;;ggf:;l{ Tect x Temam 1-5 |HToro
Jlexuun - - - 20 20
JlaGoparopHslie pabOTHI 25 8 - - 33
CamocrosiTenbHas padorta _ 47 _ 47
Hroro 25 8 47 20 100

**3aunas popma 00yueHUs

Cymma GansioB, HaOpaHHBIX CTYJEHTOM IO BCEM BHJaM yUeOHOH NeATeNbHOCTH B PaMKax
JTVCLIATUTMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOIUIICH.

Cymma 6amioB | Ouenka 110 mpoMexy

M XapakTeprcTHKa KadecTBa C(HOPMUPOBAHHOCTH KOMITCTCHITUH
[0 AMCHUIUIMHe | TOUYHOH arTecTanun

CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTH JUCHUILTHHAPHBIX KOMIIETCHIUHA, 00
Hapy>KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOe U NTyOOKoe 3HAaHHE Yy4eOHOrO MaTep
o191 110 100 «3a4TEHO» / yaja, yCBOUII O(jHOBHle nuTspaTypy ¥ 3HAKOM C JIOIIOJIHUTENILHOH JIUTepaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHIE 3a/1aHMs,
MIPEIyCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHPYET NPUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.

CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTH JUCIHHUILTHHAPHBIX KOMIIETCHIHIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET

«XOPOIIIO» OYHOCTH, 3aTPyJHEHUS PU aHAIUTUYECKUX OINEPALUAX, IEPEHOCE 3HAHUI U yMEHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.

CryzmeHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMIIETEHIHUI: B X

«3a4TeHo» / 0/1¢ KOHTPOJIBHBIX MEPOIIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
or 61 10 75 «YJIOBJIETBOPUTEIBH s1 OTCYTCTBHE OT/ICJIbHBIX 3HAaHUH, YMEHUI, HaBBIKOB 110 HEKOTOPBIM JAUCLUIUINHAPH
o» bIM KOMIIETEHIUSM, CTYACHT HCIBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHS IIPU OIIEPHP

OBAHUM 3HAHUAMHU U YMEHUAMU IIPU UX NTIEPEHOCE HA HOBBIE CUTYALIUH.

«HE 3a4TCHOY /
or 41 10 60 vy CTyA€HTa HE C(bOpMI/IpOBaHLI JUCHUITTIMHAPHBIC KOMIIETCHIIUH, ITIPOSABIIACTCA HENO

«HCYLOBJICTBOPHTCIIL CTaTO4YHOCTh 3HaHPII>i, yMeHHﬁ, HaBBbIKOB.
HO»

«HE 3a4TEHOY /
o1 0 10 40 JIMCUMIUTHHAPHBIC KOMIIETCHIMH He Cc(OPMUPOBAHBI. [IpOSIBISETCS MOJHOE HIIH

«HCYNOBJICTBOPHUTEIIb MPaKTUYCCKU MTOJIHOC OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ, HAaBBIKOB.
HO»

S IlpumepHbIe OLICHOYHBIE CPeACTBA
5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

1. Yto Takoe okcuapl? Kak ux kiacCUPUIMPYIOT IO XMMUYECKUM CBOICTBaM?
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37.

Yo Takoe OCHOBHOCTh KHCIOTHI, KHCIOTHOCT OCHOBAHHSA?

Yro Takoe OCHOBHbIE COIU?

B yewm 3akmtogaroTcs cBolicTBa aM(OTEPHBIX THUIPOKCUIOB?

Kaxue Bunb! coneit paznuqaror?

Uro Takoe peakuus HelTpanuzanun? Kakue nmpoayKTsl peakiiuu 00pa3yroTcs TP peaKIuu
HelTpanu3anuu?

CdhopmynupyiiTe 3aK0H IMOCTOSTHCTBA COCcTaBa?

Hanummre nosHbie 3IEKTPOHHYIO0 KOH(UTYpAIHIO aTOMa KUCIOpoa (TIOPsIIKOBBIN HOMED B
tabmuue J[.U. Menneneesa 8) u aTroma xyopa (opsaKoBeiid Homep B Tabmute .M.
MenneneeBa 17).

VYkaxxkure, y KaKMX U3 HHKE PUBEICHHBIX MOJIEKYJ XUMHUECKHUE CBSA3H UMEIOT MOJISIPHBIN
xapakrep: F,, CO, Hy

Jlaiite onpenenacHne BaJICHTHOCTH.

Kakas snexkTpoHHast KOHPUTYpaIHst aTOMOB SIBJISIETCS] YCTOHYNBOI?

MonsipHast macca Bemiecta? [laiite onpenenenue u npuseaute Gopmyiy pacuera.
MomsipHast Macca SkBHBaJieHTa BemecTBa? Jlaiite onpeneneHue u npuBeante Gopmyry
pacuera.

CoopmynupyiiTe 3aKOH SKBUBAJIECHTOB.

Peaxiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHms?

JlaiiTe onpeneneHne CHIIBHBIM U Ca0BIM AJICKTPOJIUTAM.

Coopmynupyiire npunnun Jle-latense.

B uém paznuune B CTPOEHUH BHEIIHETO YHEPreTUUECKOT0 YPOBHS Y METAIIIIOB U
HEMETAJIOB?

Kak ycTpoeHa kpucTamuinyeckas peleTka MeTaaioB?

W3 npuBeAEHHOTO NIepeyHs BHIMUIINTE Ha3BaHUs METAJUIOB, 3aIIUIINTE CUMBOJIBI 3TUX
AIIEMEHTOB: OJIOBO, KQJMH, MBIIIBSK, U0/, OJIOBO, TEJTYP, OapHii, KpUIITOH, MOJTUO IEH,
CeJIeH, PTYTh, OCpHILTHIA, OOP.

Urto Takoe koppo3usi? Kakue BUIbl KOPPO3UU Pa3InydaroT?

[Tepeuncanre ciocoObl 3aUTHI OT KOPPO3UH.

Kakue peakuuu Ha3pIBalOT OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTeneHb OKUCICHHS aTOMa XUMUYECKOT0 JIEMEHTa o (hopmMyIie ero
coenuHeHus1 7Kakoil camMblii 2JIEKTPOOTpHULIATEIbHBIN Ai1eMeHT llepnonnueckoii cucremsr .M.
Meneneena.

Uro Takoe anexTponaus? Kakue BUABI 3JIEKTPOIN3a pa3audaroT?

CpaBHUTE NPOLIECCHI TUAPOIIN3A U AIIEKTPOJIN3A.

B tpu mpoOupku, comeprxarire mopomKyn Maraus, keie3a u cepedpa, 7100aBHId OJMHAKOBBII
00BEM coJsTHOM KUCIOTHI. B Kakoit mpoOupke He OyeT HabmoaaThes BelaeneHue ra3a? B
KaKoW TPOOMPKE peakins CTaHeT MPoTeKaTh 0ojee OypHo? OTBEeT 000CHYHTE.

Yro Takoe xumMudeckas KHHeTUKa? UTo Ha3bIBAETCS CKOPOCTHIO XUMUUYECKOW PEaKLnu?
Coopmynupyiite npasuio Bant-I'odda.

Kakoe cocrosinue 00patumMoii peakiiuu Ha3blBaeTCsd XMMHUUECKUM paBHoBecueM? Kak ero
CMECTUTB?

Kak yreuku Hetu mpu €€ 100b19€ ¥ TPAHCTIOPTHPOBKE BIUSIOT HA COCTOSIHUE OKPYKAIOIIEH
cpensi?

KakoB coctaB mHedtu?

Kakwne ¢pusndeckne cCBOWCTBA KOMIIOHEHTOB HE(DTH JIe)KAT B OCHOBE MEperoHku HedTn?
YT0 Takoe OKTaHOBOE YHCIIO?

Kak noBbIar0T OKTaHOBOE YHUCIIO?

YpaBHeHHUe KOHCTaHThI paBHOBecHs rereporeHHol peakuuu CuCO3(1)«>CuO(1)+CO,(T)
UMeeT BUJL .

[Ipu HapymIeHUM HUKEJIEBOrO MOKPBITHS Ha ’KEJIE3HOM U3JEIINU B KUCJIOW Cpezie Ha aHOJE
OyzeT MpoTeKaTh peakius, ypaBHEHHE KOTOPOH UMEET BH]




38.

39.

40.
41.

42.
43.
44,

45.

paboThl,

HpI/I pa60Te TaJIbBAHUYCCKOI'O 3JICMCHTA, COCTOAIICTO N3 KaJMHUEBOI'O 1 HUKCJIICBOI'O

AIIEKTPOI0B, NOrpykeHHbIX B 0,02M pacTtBOpHI UX Cynb(aToB, Ha KaTOE MPOTEKAET

peakiys, ypaBHEHUE KOTOPO UMEET BUJ .
ITpu Hapy1IEHNH OJIOBSHHOTO IIOKPBITHSI HA XKEJIE3HOM U3/EJINU B KUCJION CpeJie Ha aHO/E

OyZeT MpoTeKaTh peakius, ypaBHEHHE KOTOPO UMeeT BUJT
VYKaXuTe 4nCcIo MPOTOHOB U YUCIIO AJIEKTPOHOB B siipe aToMa 1o Homepom 20.
[To kakOMy ypaBHEHHIO PACCUMTHIBACTCS BEJIMYMHA 3JICKTPOIHOTO MOTEHIMAIIA JITST

METaJUTMYECKOr0 3JIeKTpoaa?

xenesy?

xKenesy?

Kakoe nokpbITHE MeTas1a Ha3bIBAETCSI AHOAHBIM?
Kakoe nokpbITHe MeTasia Ha3bIBaeTCs KATOIHBIM?
[TpuBenuTe npuMep — Kakoi MeTalll1 00pa3yeT KaTOIHOE ITOKPBITUE 0 OTHOIIEHUIO K

HpI/IBe)II/ITC puMep — KaKoM MeTajl 06pa3yeT AHOAHOC IMOKPBITUC IO OTHOMICHUIO K

Kpamxue memoouueckue ykazanusi
KoHTponbHBIE BOMPOCH IO3BOJISIIOT TMPOBEPUTH CHOPMHPOBAHHOCTH KOMIIETCHIMH Y
CTY/IEHTA IO JUCUUIUIMHE (MCIOJIb3YIOTCS NP MOJYyUYEHUH JOIYCKa K BBIIOJIHEHUIO JaOOpaTOpHOM

3aluTe OT4UYCTa W IpU TMPOBCPKE YCBOCHHOI'O JICKIMOHHOI'O MaTrepualia, IJid

CaMOCTOSITEIILHOM OIEHKH KaueCTBa OCBOCHUS YUCOHOU NUCIIUTUTHHEI, IPU TIOJITOTOBKE K 3a4eTy).

[Ipy mnoucke OTBETOB Ha BOIPOCHI PEKOMEHJOBaHA OCHOBHAs U JOMOJHHUTEIbHAS
JTeparypa.
IlIxana oyenku

Ouenka Bamner*

Ornucanue

CTyzeHT IeMOHCTpUpPYET c(OPMHPOBAHHOCTH KOMIICTEHIINH Ha HTOTOBOM YPOBHE, OOHAPYKHUBAET BCECT
OpOHHEE, CUCTEMAaTHIECKOE U I'TyOOKOE 3HaHUE y4eOHOT0 MaTepuaia, yCBOWI OCHOBHYIO JINTEPATYPy U
3HAKOM C JIONIOJIHUTENIBHOM JIUTEpaTypoil, peKOMEHI0BAHHON NPOrpaMMOi, yMeeT cCBOOOJHO BBIIOJIHATD
TEOPETUYECKHE U MPAKTHIECKHE 3aJJaHusL, IIPEyCMOTPEHHbIE IIPOTPaMMOH, CBOOOTHO OIepUpyeT IpHod
PETCHHBIMH 3HAHUSAMH.

CTyzeHT JeMOHCTPUPYET ChOPMHUPOBAHHOCTH KOMIIETEHIIH HA CPEAHEM YPOBHE: OCHOBHBIC 3HAHHS OCB
OCHBI, HO JIOITyCKAIOTCsl He3HAYNTENbHBIE OINOKN, HETOYHOCTH, 3aTPYAHCHUS IIPU aHATUTUIECKHX
oIepanusix, IepeHoce 3HaHUH ¥ Ha HOBBIE, HECTAHAAPTHBIE CUTYAIHH.

CryzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIIH Ha 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIBHBIX
MEPONPHUATHH TOMYCKAIOTCS 3HAYUTEIbHBIC OMINOKH, MPOSBIISCTCS] OTCYTCTBUE OTACIBHBIX 3HAHUH 110
HEKOTOPBIM KOMIETCHIHSAM, CTYJCHT UCTIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHEHUS IPH ONIEPHPOBAHUY 3HAH
USIMU IIPU UX [IEPEHOCE Ha HOBBIE CUTYallUH.

2

CTyIeHT JeMOHCTPUPYET ChOpMUPOBAHHOCTH KOMIICTEHIINY Ha YPOBHE HIDKE 0a30BOT0, MPOSIBISIETCS HE
JI0CTaTOYHOCTh 3HAHUM.

0

HpO}IBJISICTCSI TIOJIHOC WJIN HNPAKTHYICCKU IOJIHOC OTCYTCTBUC 3HAHHH.

*Kpurtepun olleHKH YCTHBIX OTBETOB MO OTJEIbHON TeMe TUCILUIUINHBI (BCEro 5 TeM)

5.2 Ilpumepsbl TECTOBBIX 3a1aHUH

Tecr Ne 1 (c 01THUM ¥ MHOKECTBEHHBIM BAPUAHTAMHU OTBETOB)
1. Xumudaeckast hopmyia cyabpuTa KaabIus

1)CaSO,
2)CaSOs;
3)CaS
4)Ca,S0;

2. NaCl, K,SO4, H3;PO,4. Ckonbko BeliecTs U3 IPUBEICHHON IPYIIIBI OTHOCATCS K COIAM?

1)0
2)1
3)2
4)3

3. Ot™MeTbTe IpyMIly, B KOTOPOI MPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCH/IbI



1)FeO u Na,O

2)Al,03 1 ZnO

3)CaO u SO,

4)Si0, u N, O3

4. HepacTBOPUMBIM TUAPOKCUIOM U LIEIOYbIO SBISAIOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

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

3)NaOH u KOH

4)FeS nu KNO;

5. IIpomyxTom B3aumonelicteus Cl,O + H,O aBnsercs

1)xJI0pHOBaTUCTAsI KUCIIOTA

2)XJIOpHasl KUCIIOTa

3)consiHast KHCIIOTa

4)xnopucras KUCJI0Ta

6. Onpenenure MonekyspHyro Maccy coenunenne CaCOs:

1)25

2)50

3)100

4)150

7. BoibepuTe XapaKTepUCTHKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTBA:

l)cocTouT U3 aTOMOB OJJHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOTO BUIA

3)coepKUT TOJBKO /IBa aToMa

4)coliep>KUT TOJIBKO OJIMH aTOM

8. O003HaYbTE JIEMEHT, KOTOPBIA BXOJUT B COCTAB IJIAaBHOM MOATPYIIIIHI:

1 )kanprmit

2)xene3o

3)menp

4)pTyTh

9. Ompenenure YUCIO SJIEKTPOHOB, KOTOPOE MOXKET cojiepxkarbcsi Ha f — momypoBHe
AIIEKTPOHHON 00OJIOUKH:

1)7

2)8

3)10

414

10. YkaxuTe yncio IpoTOHOB B siApe aToma mmog Homepom 20:

110

2)20

3)30

4)40

11. KoBaneHTHas cBsI3b MKy aToMaMu A-B ocyriecTBiasieTcst 3a cuer:

1)mepexona snektpona ot A k B

2)cui 3IEKTPOCTATUUECKOT O IPUTSKEHUS MEXKYy aTOMaMHU

3)nepekphIBaHUs aTOMHBIX opOuTasnei atomoB A u B

4)nepexonaa napsl MIEKTPOHOB 0T A k B

12. NoHHas CBS3b OCYIIECTBISIETCS B pe3yJIbTaTe:

1)o6pa3oBanus 00MIEH AIEKTPOHHON TTaphI

2)nepexosa IEKTPOHHON Mapbl OT OJHOT'O aTOMa Ha CBOOOIHYIO OpOUTANIb APYTOro aToMa

3)CHIT DIEKTPOCTATUIECKOTO MPUTSHKCHHUS MEXTy HOHAMHU

4)cMeleHus NMEKTPOHHOM Maphl OT OAHOTO aTOMa K JPyroMy

13. Haubobliee 9uCiio HOHOB 00pa3yeTcs MPH JUCCOLUAITUH IIEKTPOTUTA



1)K,SOy4

2)LiOH

3)H;PO4

4)AL(SO4)3

5)N33PO4

14. I3MeHeHue JaBJICHUS] HE CMEIIAET PABHOBECHS B CHCTEME:

1)H2r + Se :ste

2)H,+ Cl, =HC1

3)H2 + BI'Z = HBr

4)NO + O, =2NO,

15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WM NOH, KOTOPHBIi

l)BoccTanaBnuBaeTCs

2)IPUHUMAET DJICKTPOHBI

3)okucmusercs

4)oTAaéT CBOM 3JIEKTPOHBI

16. Ilpu snekTponu3e BOAHOTO pPacTBOpa HUTpATa Kalusl Ha aHO/E BBIACISACTCS:

1O,

2)NO,

3)N;

HH,

17. Ilpu snekTponn3e pacTBOpa MOAKIA HATPUS y KaTO/1a OKpacKa JJAaKMyca B pacTBOpE:

1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bonmopoa obpazyeTcs mpu 37MEeKTPOIU3€e BOJAHOTO pacTBOpA:

1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;3

19. 3aBUCHMOCTb CKOPOCTHU PEAKIMH OT TEMIIEPATYPbl ONPEAEIAETCS . ..

1)IIpaBuom Bant-I'odda

2)[Ipunnunom Iaynn

3)3axonamu Payins

4 IIpaBunom Knaiinepona-MenaeneeBa

20. XuMHuYEeCKOE€ pPABHOBECHE MOYKHO OIPENEINTh, KAaK TaKOE COCTOSHUE CHCTEMBbI
pearupyomux CUCTeM, PU KOTOPOM ...

1)ckopocTh MpsAMOI peakiuu OO0JIbIIEe CKOPOCTH OOPAaTHOM peakIuu

2)CKOpOCTh OOPAaTHOM peakiuu OOJIBIIE CKOPOCTH MPSMOI peaKiuu

3)CKOpOCTH MPSIMON U 00paTHOM peaKIuii paBHBI MEXKTy COOO0M

4)cKOpOCTb MPSMO peakIMi MEHbIIE CKOPOCTH 00PAaTHON peaKkLuu

Tect Ne 2 (Ha COOTBETCTBHE M OTKPBITOIO THIIA)

1. YcraHOBUTE COOTBETCTBHE MEXKAYy pearecHTaMH W KPaTKUMU HOHHBIMH YPaBHEHHUSIMH
peakuuii

A. BaC12 u N32CO3

b. Ba(NO3)2 u HzSO4

B. CUC12 n NaZS

1. Ba>" + SO,% =BaS0,
2.Cu?t+ 8% =CuS



3. Ba’" + CO;% =BaCO;

4.Ba?" + S = BaS

2. Bocnonssyiirecs Tabmuneir (.M. MeHneneeBa M yCTaHOBUTE IOCJIEIOBATEIbHOCTD
BO3pAaCTaHHUs 3apsiia s1pa HIEMEHTOB:

1 )xanmii

2)Harpuit

3)pyounuii

4)aKTUHUN

3. YcraHOBUTE COOTBETCTBHE MEKIY CUMBOJIOM 2JIEMEHTA U €r0 Ha3BAHUEM:
1. Al

B. PtyTh
I'. AmnroMuHAR
4. YcTaHOBUTE COOTBETCTBHE:
Cxema U3MEHEHHMS CTEIICHEH OKHUCIICHUS
1.Cr% —» cr 2t
2.Cr3" - cr?t
3.Cro% - Cr 3t
4.c1'' > cr't
ITpouecc
A. Oxucienue
b. BoccranoBnenue
5. YcTaHOBHTE COOTBETCTBHE MEXKIy CXEMOW XUMHUYCCKON PEaKIIUU W BBIPAKCHHEM 3aKOHA
JNEHCTBYIOIINX Mace Ui MPSIMON peakiuu
Cxema peakiuu: BripaxkeHue 3aKoHa JeHCTBYIOIIUX MACC:
A. CaO(1)+CO,(r)=CaCO;3(T) 1. VZK[NO]2 [Cl,]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NH, 3. V=K[NO]?
I. 2N3.0H+H2804:N32$O4+H20 4. V:K[NaOH] [HzSO4]
5. V=K[NH3]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBHUE MEXKIY CXEMaMU NPEBpAIICHHUS BEUIECTB U W3MEHEHUEM
CTEIICHU OKMCJICHHS a30Ta.
Cxema peakuuu
A. PH3 + NO — H3PO4 + N2
b. P+N02 — P205 +NO
H3MeHeHHne CTENEHU OKHMCIICHHS a30Ta
-2 —>+5
.3 —>+5
.0—>+5
.2 -0
4 — +2
.-2—>0

AN DN B W =



7. YCTaHOBHUTE COOTBETCTBHE MEXKIY CXEMOW XHMHUYECKOW pEaKIMd U BEIIECTBOM-
BOCCTAaHOBHTEJIEM B HEH.

Cxema peakuuu:

A.H,S+0, — SO, + H,0

b. SO; + KI — I, + K,SO;4

B. MnO, + HCl — MnCl, + Cl, + H,O

1. MnO,

2. 504

3. H,S

4.KI

5. HCI

8. YKaXuTe COOTBETCTBHE MEXIY PEardpyIONUMHU BEIICCTBAMH W COKPAMEHHBIM HOHHBIM
YpaBHEHHEM pEaKlIUU (IIEKTPOJIUTHI 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?" + 8% — CuS
2.2H" + Cu(OH), — 2H,0 + Cu?*
3. Cu(OH), + H,S —CuS + 2H,0

4. Cu?* + 20H — Cu(OH),

9. YcTraHOBUTE COOTBETCTBHE MEXKIY CXEMOM pPEAKIUM M CMELIEHUEM PpPaBHOBECUS IpPU
yBEIMUYEHUHN 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 BOpaBo

3. CmemaeTcst BIEBO

10. [Jlanbl cxembl TIPEBpAIICHUM, TMPOTEKAIOIINE B BOJHBIX PACTBOpPax. 3aKOHUYUTE
yYpaBHEHHE pEaKlUWd U YCTAHOBHTE COOTBETCTBHE MEXKIYy CXEMOH peakIuu U CyMMOH
K03()PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

A. AgNO; + NaCl —

b. Be(OH), + CsOH —

B. BaCO5; + H,SO4 —

I'. NaOH + HCI —

Kpamkue memoouueckue ykazanus

TecTupoBaHue MNPOBOAUTCS TPH 3aBEPIIEHUM H3YYEHUS MNPOUIEHHOr0 MaTepuaia I0
OTIeNbHBIM pa3zzenaM TeM. CyMMapHasi OlleHKa MO MPONAEHHBIM TECTaM MEPEBOAUTCS B Oalibl ¢
COXpaHEHHEM INPOIOPLHi, CONIACHO KPUTEPUSAM OLIEHKH (MaKCHMaJbHBIM 0aul 10 CyMMe T€CTOB—
20). Bpemst tectupoBanusi, 06b14HO0 He MeHee 40 MuHYT. Pe3ynbrarel TECTHUpPOBAaHUS MPOBEPSET
IpenoaaBaTeb.



Illkana oyenku

OueHnka Bamnbt Onucanue

5 19-20 Brimonneno 6omnee 90 % 3amanuii

4 14-18 Brmonnaeno ot 70 1o 89 % 3amanmii
3 10-13 Boimonneno ot 50 o 69 % 3ananuii
2 6-9 Brmonaeno ot 30 mo 49% 3ananuit
1 0-5 Brinonneno menee 30%

5.3 Illpumep 3aganuii Ha 1a00paTOPHYIO padoTy

Temaruka 1abopaTopHBIX padoT (Jish CTYACHTOB 04HOM (HhOpMBI O0yUEHH):

Knaccel Heoprannueckux coeIuHEeHNI. XMMHYECKUE CBOMCTBA OCHOBAHUM, COJIEH, KHCIIOT.

3aKkoH SKBHBaJIEHTOB. OmpeeneHre MOISIPHOM MacChl SKBUBAJICHTA METallja.

3. Crpoenue aToMa U MEpUOAUYECKasi CUCTEMA DJIEMEHTOB. XUMHUECKasi CBA3b U CTPOCHUE
BEIIICCTBA.

4. Cnoco0bl BEIpaX€HHE COCTAaBOB pacTBOPOB. OmnpeeneHne KOHIIEHTPAIIMHA PAaCTBOPOB
METOJOM TUTPOBAHUSI.

5. Peaknuu noHHoro ooMexa.

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

7. DnexTponus.

Tematuka nabopaTopHbIX paboT (3aouHasi hopMa oOyueHus):

N —

a

Peaxiun nonHoro ooMeHa.
DJIEKTPOIIH3.
[Tpumeps! 3aanuii U1 1a00paTOpHBIX paboT (A1 Bcex GopM 00ydeHus):
3aganue 1
IIpencraBere pa3BepHyThIi oTBeT. K 2 Mi pactBopa cymbdara menu (II) B mpobupke
no0aBBTe Takoi ke 00BEM pacTBopa eakoro Hatpa. Uro Habmonaere? CocTaBbTe MOJICKYIISIPHOE U
MOHHOE YpaBHEHUs peakiuu. PaccMoTpure e€ ¢ nmo3uuuil OKUCICHUS-BOCCTaHOBIIEHUS. MOXKHO T
OTHECTH PeaKIi 0OMEHAa U 3aMeIICHHS K OKHUCITUTEIbHO-BOCCTAHOBUTEIHHBIM?
3ananmue 2
[IpencraBere pa3BepHyTHIN OTBET. B mpoOupky HaneiTe 4-5 M pacTBopa cyabdara Mean
(IT) u omyctute B He€ Kycodek xene3a. OcraBbre NMpoOHpKy B mTatuBe Ha 1-2 muH. CocraBbre
YpaBHEHHUS PEaKLUU U PACCMOTPUTE €€ C MO3ULIUN OKUCIIEHUS-BOCCTAHOBJICHHUS.
3aganue 3
[TpencraBbre pa3BepHyTHIH O0TBET. ONMyCTUTE CTEKISHHYIO MAJIOYKY HA YETBEPTh B COJISTHYIO
KucaoTy. Bropyro nanouky omyctute B pacTBop amMuaka. [logHecnTe cMOUeHHBIE KOHIIBI MTAJI0YeK
omusko apyr k npyry. Uro nHaOmromaete? MOXHO JM TOBOPUTH 00 HMOHHOM B3aUMOJICHCTBUU
BELIECTB B JAHHOM JKCIIEpUMEHTE?
3aganue 4
[IpencraBbre pasBepHyThI OTBeT. B mpoOupky ¢ 2 M pacTBopa TMAPOKCHAA HATpPHUS
Hayelire 3-4 Kamm cnupTOBOrO pactBopa (enHondranenmna. Uto nabmromaere? 3arteM mo0aBbTE
HECKOJIBKO KareJb COJISHOU KUCIOTHI 10 00eCIIBEUNBaHUS PAacTBOPA.
3amanne 5
[IpencraBsre pa3BepHyThI oTBeT. B mpobupky Hanmelite 2-3 M pacTBOpa XJIOpHIa WIH
cynbdara nuHKa U 106aBsTe 7-10 Kamens pactBopa ménoun. B3bonTaiite cogep:kumoe mpoOHPKH.
Yro nabmromaere? JlobGaBbTe B MpoOMPKY Takoil ke 0OBEM pacTBOpa CEpHOW KHUCIOTHL. YTO
HaOronaere?
3amanmne 6
3a)MHUTE B METAUIM4EeCKHE UMbl HeOombmoi kycodek mena (CaCOsz) u mpokanuBaite

[N

€ro HEeCKOJIbKO MHHYT HaJ TUIaMEeHeM CHHpPTOBKM. Ha kakue BemiecTBa paszmaraeTcss kapOoHAT
KaJIbIIHSI IPY HarpeBaHUM? 3aMuIINTe YpaBHEHUE PEAKIIUU.
3aganue 7



B ormensHBIX mpoOupkax uccineayiite otHoumeHue okcuna kaimbims (CaO) Kk comistHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hanummre ypaBHEHHE peaklUu.
AHasiornysbele omnbIThl mpoBeaute ¢ okcuaoM Meau (CuO). Cpenaiite BbIBOA O CBOHCTBax
OCHOBHBIX OKCH/IOB.

3aganue 8

[Tomecture B mpoOUpKY HEOONBIIOE KOJIMYECTBO KPUCTAIMUECKOTO alerara HaTpus U
npuieiite pactBop cuwibHOU conssHOUM KkucioTel (HCL). [lo xapaktepHOMy 3amaxy OINpeeuTe
oOpa3oBaHue yKCycHOM KucioThl. CocTaBbTe ypaBHEHHE peakiuu. KakuM MeTonoM mosyueHa
YKCyCHasl KUCJIOTA.

3aganue 9

[Tpurorosste 2M (aByMousHbIi) pactBop NaCL.

3aganue 10

ITpuroroBere 15% Xnopuaa HaTpHs.

Kpamxue memoouueckue ykazanus

Pesynsratel, morydeHHbIE B X0/I€ KCIIEPHUMEHTA JIOJDKHBI OBITh 0()OPMIICHBI B BHJIE OTUETA.
CTyzneHTOM JOJKHBI OBITh MOATOTOBJICHBI OTBETHI Ha KOHTPOJBHBIE BOMPOCHI IO TeMaM padoT
NpaKkTUKyMa, pelieHsl 3a1anus JlabopaTopHOro nmpakTukyma (cM. pabodyio mporpaMmy, paszaeibl:
5.2 CopaepkaHue pas[enoB U TeM AMCHUIUIMHBL, 6. Meroauueckue yka3zaHus MO OpraHHU3aIUH
U3y4YeHUs AUCUUIUINHBI (Moxyns)). Ilpu nmorcke oTBETOB Ha BONPOCH! PEKOMEH/I0BaHA OCHOBHAS U
JOTIONTHUTENIbHAS ~JTUTeparypa (CHHCOK JIMTEpaTyphl TMpeacTaBieH B pabouell mporpamme

JACIIATIITAHBI ).
Ilkana oyenxu
Ornenka Bamer* Onucanue
CryzeHT 1eMOHCTpUpPYET c(OPMHUPOBAHHOCTh KOMITETEHIIUH, 00HAPY)KUBAET BCECTOPOHHEE, CHCTEMATHY
5 4 €CKOe M TIIy0OKOe OHMMaHKHe YIeOHOro MaTepraa, MoJHOCThI0 C(HOPMHUPOBAHBI YMECHUS U HABBIKH MIPH
BBINTOJIHEHUH JTA00PaTOPHOI paboThl, OPOPMIICHHH PE3YJIBTATOB U 3aIIUTE OTYETA M0 JIabopaTopHO pad
ote. Bce 3amaHnsi OCBOCHBI.
CTyIeHT TEeMOHCTPUPYET ChOPMUPOBAHHOCTH KOMIICTCHIIMU HA CPEIHEM YPOBHE: OCHOBHBIC 3HAHUS OCB
4 3 OCHBI, YMEHUSI U HABBIKY TIPH BBIMOIHEHHH Ta00paTOPHO paboThI, 0)OPMIIEHHH PE3YJIbTATOB U 3aIHUTE

oTyera 110 jaboparopHoii paboTe chopmupoBanbl. Bee 3aaHKsA OCBOCHBI, HO AOITYCKAIOTCS HE3HAUMUTEI
BbHBIC OLUI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAIUTUUCCKUX OII€paliuiaX.

CTyzeHT JeMOHCTPUPYeT ChOPMHUPOBAHHOCTH KOMIIETEHIINH Ha 6a30BOM ypPOBHE: B X0J1¢ KOHTPOIBHBIX
MEPONPHATHI OIMyCKAIOTCs 3HAYUTENbHbBIE OIUOKHU, CTYJEHT UCIIBITHIBAET 3HAUUTENbHBIC 3aTPyJHEHUS
3 2 NP IEpEHOCE 3HAHUI Ha HOBBIE IPAKTHYECKUE CUTYallUH. Y MEHUSI U HABBIKH IIPH BBITOJHEHHUH J1abopaT
OpHOH paboTHI, 0OPMIICHHH Pe3yIbTaTOB U 3aIUTE OTUYeTa 0 JabopaTopHOH paboTe chopMHUPOBAHBI H
€II0JTHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITHPOBAHBI BEIBOJIBI.

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

2 1 " o
JAO0CTAaTO4YHOCTDb 3HAHUU, YMCHUU U HABBIKOB

1 0 HpOHBJ’[S{eTCS{ TIOJTHOC WJIU NPAKTHYCCKU ITOJIHOE OTCYTCTBUE 3HaHPII>i, yMeHI/Iﬁ 1 HAaBBIKOB

*[IIkana OLIGHKM IO OTIENbHOM JabopaTopHOil paboTe nucuuIuiHbl (o4yHast (opma
o0yueHwus - 7 1abopaTopHBIX paboT; 3a0uHas popma oOyueHus - 2 pabOThI)

5.4 llepeuens TeM pedepaToB

Tema pedepara « TUIBI XUMUUECKOM CBA3M»

Kpamxue memoouueckue ykazanusi

Pedepar nomxeH ObITb OQOpMIEH B COOTBETCTBHE C YCTaHOBJIEHHBIMU TPeOOBAHUIMU
TpeboBanus kK 0OPMIICHHIO TEKCTOBOM YaCTU BBITYCKHBIX KBAaTHU(PUKAIMOHHBIX pa0oT (TIPOEKTOB),
pedepaToB, KOHTPOJIBHBIX pabOT, OTYETOB MO MPAaKTHKaM, JlabopaTopHbIM padotam. CTpyKkTypa u
npaBuina  opopmienusi.  CK-CTO-TP-04-1.005-2015. IlucbmeHHBI  pedepaT  sBiseTCs
00s13aTeNbHOM PadOTOM N HEOOXOJUMBIM YCIOBHEM ISl CIaYH JUCIUTUIAHBL.

O6bem pedepara — 15-20 crtpanurn. Pedepar sBasercs ydeOHO-HCCIIEIOBATEIHCKON
pabotoii. bonee 50 % TekcTa pedepara AOKEH COCTABIATH OPUTMHAIBHBIM aBTOPCKUHA TEKCT.
[TpoBepuTh TEKCT HA IJIArMaT MOXKHO Ha caiTe http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar
JIOJDKEH COCTOSITh M3: THTYNA, COJEPKaHMs C YKa3aHHEM CTpaHHIl paszaenioB pedepara, BBEIEHUS


http://antiplagiat.ru/

(OTpa3uTh AakKTyaJbHOCTb TEMBI, €€ BAaXKHOCTb JJs IOHMMAHHUS XUMHUYECKHX IPOILECCOB,
MPUHAUICKHOCTh K (YHIAMEHTAJbHBIM TOHATUSAM XUMHUHU, OOO3HAYUTh WEIU U 3a7a4u
NUCbMEHHOW paboThl), OCHOBHOM YacTH, COAEpIKalllel HECKOIbKO Pa3JeoB/IIaB (B KOHIIE KaXKJOH
IIaBbl/pasfienia — KpaTKhe BBIBOJBI), 3aKitoueHHUs (0003HAYUTH BBIBOJABI, KOTOPBIC IOJKHBI
COOTBETCTBOBATH 3a/layaM PabOThI; IOCIE BBIBOJOB OOOOIIMTH M3Y4YEHHBIH MaTepual, MOABECTH
UTOTH pabOThl, OCHOBaHHbIE Ha aHAJIM3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CHCTEMaTU3UPOBAHHBIX
Y TUIATEJIbHO W3YyYEHHBIX NpU paboTe ¢ JUTEpaTypoil), CIUCKa JIUTEpaTypbl (HE MeHee S5-Tu
UCTOYHUKOB). PedepaTsl CTyAC€HTOB JOKHBI OTINYATHCS.
Illkana oyenku

Ornenka Bannsr Onucanue

CTyZmeHT 1eMOHCTpUpPYET CHOPMHPOBAHHOCTH KOMIIETEHIINH Ha HTOTOBOM yPOBHE, 0OHAPY>KHBAET BCECTOP
OHHee, CHCTEMaTH4eCKOoe U Ily0oKoe 3HaHHe y4eOHOro MaTepHalia, yCBOMI OCHOBHYIO JINTEPATYPy U 3HAK
5 3 OM C JOTIOJIHUTENBHOM INTEepaTypoii, pPEKOMEHI0BAaHHON IIPOrPaMMOi, yMeeT CBOOOIHO BBIIOIHATH MPAKT
HYECKHe 3aaHMs, IPELyCMOTPEHHbIE IIPOTPaMMOH, CBOOOIHO ONepUpyeT TPHOOPETeHHBIMH 3HaHUSIMU. O
dopmierne pedepara U €ro OPUTHHANIBHOCTh COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHHSAM.

CTyzmeHT IeMOHCTpUpPYeT COPMHPOBAHHOCTH KOMIICTCHIINH Ha CPEIHEM YPOBHE: OCHOBHEIEC 3HAHHS OCBOE
4 ) HBI, HO JIOMYCKAIOTCSA He3HAYUTEIbHBIC ONTMOKH, HETOUYHOCTH, 3aTPyJHEHHS IIPH BHITOJHEHUH aHAIN3a JTUT
eparypsl, IepeHoCce 3HAHUIT ¥ Ha HOBBIE, HECTaHAPTHBIE cuTyanuu. Pedepar ohopmiieH ¢ He3HAYUTENIBHBI
MU 3amedaHusIMH. OpUTHHAIBHOCTE pedepaTa COOTBETCTBYET YCTAaHOBICHHBIM TPEOOBAHHSIM.

CryzmeHT 1eMOHCTpUpyeT chOPMHPOBAHHOCTH KOMIIETEHIINH Ha 6a30BOM ypOBHE: B X0/I€ KOHTPOJIBHBIX M€
PONPHATHIA IOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IPOSIBIISETCS. OTCYTCTBHE OTACIBHBIX 3HAHHM, CTYICHT
3 1 UCIIBITHIBAET 3HAUUTEIILHBIC 3aTPyAHCHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU [IPU UX IIEPEHOCE HA HOBBIE CUTYa
. Pedepat oopmieH co 3HaIMTETbHBIME 3aMedaHusAMH. OpUTHHAIBHOCTS pedhepaTa COOTBETCTBYET yC
TaHOBJICHHBIM TPEOOBAHUSIM.

CTyIIeHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTB KOMIICTCHIIMY HAa YPOBHE HUKE 6&30BOF0, IIPOSIBJIACTCA HEAO

2 0,5 CTaTOYHOCTh 3HaHMH. OpopmieHHe pedepara v ero OPUTHHAIBHOCTh HE COOTBETCTBYIOT YCTAHOBICHHBIM T
peboBaHUAM.
| 0 ITposiBIIsICTCS MOJIHOE MIIM PAKTHYECKHU MOIHOE OTCYTCTBUE 3HaHuit. OdopmieHue pedepara 1 ero OpUruH

AJIBHOCTb HECOOTBETCTBYIOT YCTAHOBJICHHBIM Tpe6OBaHI/IﬂM.

5.5 IlpumMep pa3HOYPOBHEBBIX 32/1a4 U 3a/IaHUil

IIpumepsl 3axa4:

3amaua 1.

CocraBpsTe CXE€My YpPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIWU, HAYIIEH IO
cxeMe

KMI’IO4 + H3PO3 + HzSO4 — MI’ISO4 + H3PO4 + KZSO4 + HzO

3amaua 2.

CocraBsTe CXEMy YPaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIMU METOAOM
AJIEKTPOHHO-MOHHOTO OajiaHca, MPOTEKAIOIIETO B IICIIOYHON Cpejie:

KM1’104 + KN02 + KOH — Kle’lO4 + KNO3 + Hzo

3agaua 3.

CocraBsTe CXEMYy YPaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B KUCIION Cpee:

KMHO4 + st + H2804 = MHSO4 +S+ KzSO4 + H20

3angaua 4.

CocraBsTe CXEMYy YpaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AJICKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B HEUTPAITBHOM Cpeie:

KMnO4 + KNO, + H,O — KNO3; + MnO, + KOH

3amaua 5.

CocraBsTe CXEMy TallbBAaHUYECKOIO JIIEMEHTA, B KOTOPOM 3JIEKTPOJAaMU SIBISIOTCS
MarHueBasi 1 IMHKOBAsI TJIACTUHKU, OMYIIIEHHBIE B PACTBOPHI MX HOHOB C aKTUBHOW KOHIICHTpalUEn
Imonb/n. Kakolt MeTasut siBJsieTCs aHOZ0M, Kakoi kaTogoM? Hanummre ypaBHEHHE OKHCIUTEIBLHO-
BOCCTAHOBUTEJIBHOMN peaklnu, MPOTEKAIOIIEH B 3TOM raJIbBAHUYECKOM 3JIEMEHTE, U BBIUUCIUTE €T0
OJIC.

3agaua 6.



Kakas Macca Menu BBIIENINUTCS Ha KaToAe Ipu atekrponuse pactBopa CuSOy4 B TeyeHuu 14
pu cuiie Toka 4 A?

3agaua 7.

B 600 cM> BojBI pactBopeHo 30 r BemiecTBa. BerunciauTe MaccoByro JOJO BewecTBa B %
(MPOLIEHTHYIO KOHIIEHTPALHIO)

3agaua 8.

[Tnotaocts 40% pactBopa HNO5 pasna 1,25 r/cM>. PaccunTaTh MOJSPHYIO KOHI[CHTPALIHIO
3TOrO pacTBOpA.

3amaua 9.

VYpaBHsiiiTe ClIEIYIONUIYI0 CXEMY PeaKkIiH, UCIIOIb3ysl METOA HOHHO-3JIEKTPOHHOTO OanaHca.
VYkaxure okucaurens u Boccranosurens K,Cr,O4 + HC1 — CrCl; + Cl, + KCI + H,O.

3amaua 10.

VYpaBHsHTE CIEAYIOUIYIO CXEMY pEaKliH, UCIOJb3Ysl METOJ MOHHO-3JIEKTPOHHOTO OaJiaHca.
Vkaxkute okucnutenb u BoccraHoutens. KBrO5 + FeSO,4 + H,SO4 — Fey(SOy4); + KBr +H, 0.

3agaua 11.

Cxonbko rpammoB NaOH Hano B3sTh asist mpurorosieHus 0,5 e 0,02m pactBopa?

3agaua 12.

K 1am> 20% pacTBoOpa rHIPOKCUIA HATPHs, INIOTHOCTH KOTOporo 1,22 r/em>, npubasuau 10
JM> BOJIBI. BBIUMCIIHTE IPOLEHTHYIO KOHIEHTPALHIO TIOTYYEHHOTO PACTBOPA.

3agaua 13.

N3 400 r 20% pacTtBOpa IpU OXJaXIEHUU BbIAEAWIOCH 50 I' pacTBOPEHHOIO BEIIECTBA.
KaxoBa MaccoBas 10151 ocTaBIIerocs pacrsopa?

3agaua 14.

3aruIInTe MeKTPOHHBIE KOHGHTypammy ciexyomx uoros: Cl; Ca2t; APT; 02,

3amaua 15.

3anuiuuTe NOpPUBEIEHHBIE HUXKE  CXEMbI, 3aMEHUB  BOIPOCUTENIBHBIM  3HAaK Ha
COOTBETCTBYIOITUI CUMBOI: TGPy, OyKBY, 3Haku "+" mam "-":

1. Ba? - %6 — Ba?"

2.BrY... % — Br

3.7-28 — S

4.8%+28 — 2

5.Fe?-& — Fe’'

Kpamxue memoouueckue ykazanusi

3ajauu M0 AMCLUIUIMHE BBIJAIOTCSA KaKJIOMY CTYACHTY MHAMBHAyaJIbHO. BapuaHThl 3a1au
npenacraBieHsl B yuyebHom mnocobun T.K. Muxanpuenko. Xumwus: 3anauu, YNpakKHEHUS WU
KOHTPOJIbHBIE 3aJaHusI 110 001el xumun. — BrnaguBoctok. M3natenscteo BI'YOC.

IlIxana oyenku

Ouenka Bbamier* Onucanue
5 ) Bce pacueTsl BEINOTHEHBI TPABUIBHO, CTYACHT MOXKET OOBSICHUTH (PU3HMYCCKUAN CMBICI MTOTYYCHHBI
X pe3yJbTaToB, CAENATh BHIBOT
4 1 Bce pacdeTsl BBIIOIHEHBI TPABUIIBHO, CTYICHT MOXKET OOBSICHUTD (DPM3MUECKHUIA CMBICT MTOTYYCHHBI
X pe3yJIbTaTOB, HE MOXKET C/IENaTh BHIBO
3 0.75 Bce pacdeTsl BBIIOIHEHEI TPABUIIBHO, CTYJICHT HE MOKET OOBSICHUTD (DU3UICCKHUIA CMBICI TIOTyYeH
’ HBIX PE3YJIbTaTOB, HE MOXKET C/IENaTh BEIBOI
5 0.5 Pac4eTs! BBITIOHEHBI HEMPABIIIBHO B OTJCIBHON YaCTH 33/1a49H, B CBSA3U C YEM IOJTyYCH HEBEPHBIN
’ pe3ynbTat
1 0 PacueTs! BbINOIHEHBI HENPABUIILHO

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

5.6 Ilpumepbl 3agaHuii A1 BBIIOJHEHUSI KOHTPOJILHBIX padoT

KonTponpHasi pabora mpexycMapuBaeT pelleHHe 3ahad 1Mo BapuaHTaMm. KoHTpoibHas



paboTa npeaHa3HaYeHa CTYACHTaM 3a09HOM (opMbI 00ydeHus

BapuaHTbl KOHTPOJIBHBIX 3aJaHuil MpeacTaBieHbl B yaeOHoM nocobuu T.K. MuxanbueHko,
JLB. benmoyc Xwummus: Ilpaktukym mo oOmeid M HEOpraHWYecKod XUMHUH. — BraauBOCTOK.
WznarensctBo BI'YOC. (cm. c1p. 35).

Kpamxue memoouueckue ykazanusi

Kaxnplii CTyIeHT BBINOJHAET BapUaHT KOHTPOJBHOTO 3aJjaHus, OOO3HAUYCHHBIH IBYMs
nociegHuME  nudpamMu  HOMeEpa  cTyAeHUeckoro Owiera (mmdpa). Hampumep, Homep
cryaenueckoro ounera CT-03-235, nBe nocneauue mudpel 35, UM COOTBETCTBYET BapHaHT 35.

Illkana oyenku

Ornenka Bamier Onucanue

5 47 Bce pacdeTsl BBIMOIHEHBI IPABUIBHO, CTYAEHT MOXKET OOBSICHUTH (PU3HIECKUHA CMBICI TTOTY4SHHBI
X PE3yJIbTaToB, C/ENaTh BHIBOL

4 38 Bce pacdeTs! BEIOIHEHBI IPABUIBHO, CTYAEHT MOXKET OOBSICHUT (PU3HIECKUH CMBICI ITOTYICHHBI
X pPe3yIbTaToOB, HE MOXKET CAENATh BHIBOJ

3 28 Bcee PacUCThl BBIIIOJIHEHBI IPABUJIBHO, CTYACHT HE MOXET OOBSICHUTH (1)PI3PI‘I€CKPII>1 CMBICJT IOJIYUCH
HBIX PE3YJIBTATOB, HC MOXET CACJIATh BBIBOJA

) 10 PacueTs! BBINOIHEHBI HETIPABUIIGHO B OTAENBHOM YacTH 3a1a4H, B CBS3U C YeM ITOJy4eH HEBEPHbIH
pe3ynbrat. [IpaBunsHO pemeno 10 npoueHToB 3a1a4y

1 0 PacueTs! BbINOIHEHBI HETIPABUIILHO
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