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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:

- 00BACHATh XHMMUYECKHE CBOMCTBAa aTOMOB B 3aBUCHMOCTH OT CTPOCHUA HUX DJICKTPOHHBIX

000J104€K;

- mpuMensTh npuHmwm Jle-1llarense kK XUMUYECKUM paBHOBECHSIM;

- HCIIOJIb30BAaTh BEJIWYHMHBI KOHCTAHT JIMCCOIMAIIMHM JUIS  XapaKTCPUCTHKH  CHUIBI
AIIEKTPOIIUTA;

- HCIIOJB30BaThb BCIWYHHBI CTAHAAPTHBIX OJJICKTPOJHBLIX IMOTCHLMWAIOB IJId OIPCACIICHHA

OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX ITPOLIECCCOB;

- YMCTb IIOJIB30BAaTHCA 3HAUCHUSIMU TCPMOAWMHAMUYCCKUX TMMOTCHUOUAJIOB IJId OLICHKU

CaMOITPOU3BOJIBHOT'O ITPOTCKAHUA ITPOLECCOB,
- IPONU3BOAUTH AHAJIUTUYICCKHUEC PACUCTHI

[TnaaupyeMbIMU pe3ylbTaTaMi OOydYeHUs MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHHsI, HaBbIKU. [lepedeHpb IUTaHUPYEMBIX pPE3YJbTaToOB OOyuYeHHUsS MO AUCHUIUIMHE (MOIYIIO),

COOTHCCCHHBIX

C I[IAaHUPYEMBIMU  PEC3YyJIbTaTaMU OCBOCHHA O6p8.30B3.TCJ'IBHOI>i mporpaMmsil,

npeJcTaBieH B Tabnuue 1.

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

Kon n Pe3ynbraTel 00y4eHUs 110 JUCIUTUINHE
Hassanue Konu dopmympoBKa
OIIOII BO, bopmynrpoBKa MHWKATOpa Kon
COKpalleHHOE KOMICTCHIIUM AOCTHKCHIS pe3ynb DopMynupoBKa pe3ysbraTa
KOMIIETCHLIUU
TaTa
23.03.01 OIIK-1 : Cnocoben OIIK-1.1k : P11 3HaHue | (QyHIAMEHTAIBHBIX pa3/lieoB
«TexHonmorust | NPUMEHSATH [Ipumenser XUMHU B 00beMe,
TPAHCHOPTHBIX | €CTECTBEHHOHAYUYHbIE | €CTECTBEHHOHAYYHbIE HEOOXOTUMOM ISt
IIPOLIECCOB» 1 OOLICHH)KCHEPHBIE | 3HAHHS Kak OCBOCHMS XUMUYECKUX
(B-TT) 3HAHMS, METOJIBI COBOKYITHOCTh OCHOB TIPH PEIICHUN
MaTeMaTHYECKOTO TTO3HAHMS npodeccnoHaIBHBIX? 33124
aHanu3a u 00BEKTHBHBIX P2 YMmeHue | nenaTth IpocTenne
MOJICTTHPOBAHUS B 3aKOHOB IIPUPOJIBI U OLICHKH ¥ PACUETHI IS
npo¢eCcCrOHaNbHOM COJIEHCTBYET UX aHaJIN3a XUMUYECKUX
JEeSITeTbHOCTH MIPAKTUIECKOMY SIBIICHUN B HCIIOJIB3yEeMOM
UCIIOJIb30BaHMIO IS anmnapaType u
peLeHus TEXHOJIOTUYECKUX
podeccCHOHATBHBIX npoleccax
3a71a4 P/13 HaBrpIk | BBIIOJIHEHHS OCHOBHBIX
XAMHYECKHX
J1a00paTOPHBIX ONepaIvii

2 MecTto qucuunnubl (MoayJsi) B ctpykrype OITOII

B crpykyTpe yuebHOro 1uraHa qucHuIuinHa «XuMHsS» OTHOCUTCS K broky 1 JlucuurimHb
(Momynu). JluciuruinHa OasupyeTcsi Ha KOMIIETEHLUSAX, CHOPMHpPOBAHHBIX Ha MpPEIbLAYIIEM
ypOBHE 00pa30BaHMs.



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- O0OBeM KOHTAaKTHOH paboThI (dac)
CeMeCTp C€MKOCTh
Hassanne ?))60 p'::-l Hacrs 1451(21(11)(0)0 AynuTopHas Breayuu- CPC (:1)T0Tpe]\(/:[fl
OI10I1 BO Y VII 3®Cy)p yAuTop TopHas
i B0, 1 3E) | Beero Talm
0300)
nek. | mpak. | 1ma6. ITA KCP
23.03.01
Texuonorus |40 | 15 1 2 37 18 0 18 1 0 35 3
TPaHCHOPTHBIX
NPOLIECCOB

4 CTpyKTypa U coiepkaHue IMCUUILIHHBI (MO1YJIsA)

4.1 CTpykTypa JMcuuIuIuHbl (Moayas) aiasa OPO

TemaTnueckuii miaH, OTpaXkarolUi cofepKaHue AUCHUIUINHBI (IEpeYeHb Pa3AesioB U TEM),
CTPYKTYPUPOBAHHOE IO BUJAaM Y4YeOHBIX 3aHATUH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUM C
y4eOHBIM IIJIAaHOM, MTpUBECH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuivHbl (MOIYs), BB YUYEOHOW NEATEILHOCTH U (DOPMBI
TeKymero KoHTpos aiust OPO

Kon pe- Kon-Bo yacoB, oTBeZiIcHHOE HA Dopma
Ne Ha3Banue Tembl 3ynbTara P
N — Jlex [Ipakr JIa6 CPC TEKYLIEro KOHTPOJIS
BBeneHuE B AUCIUILIIMHY. Pl PI2 CobecenoBanue, 3ammra
1 | Knaccsl HeopraHudeckux P’IB ? 4 0 2 7 OTYeTa 110
COCAMHCHUHN nabopatopHoii pabore
CobecenoBanue, 3aUTa
ATOMHO-MOJIEKYJISIPHOE P11, P2, A i
2 GeHie P13 2 0 2 7 OT4YEeTa 0
y nabopaTopHOii paborte
CrtpoeHue aToMa 1 Cobecepoparue,
HePHOMecKas CHCTEM PI1, P2, peleHne 3a1a4, 3a1mTa
3 | frepron P12, PJI2, 4 0 2 7 oTdeTa 110
anementoB J[.U. .
Metizeneesa P3 nabopatopHoi padore,
3amura pedepara
Teopust pacTBOpOB. CobecenoBanue,
4 OCHOBHBIE 3aKOHOMEPHOCTH Pa1, P2, 4 0 4 7 peleHue 3a1a4, 3a1mTa
IPOTEKAHUS XUMUYECKUX P12, P/13 OT4YEeTa 0
MPOIIECCOB nabopaTtopHOi pabote
OKHCITUTETbHO- CobecenoBanue,
5 BOCCTaHOBUTEIILHBIC K PI1, P2, 4 0 3 7 pelieHue 3aaay4, 3amuTa
3IEKTPOXUMHYECKUE P12, P13 OTYEeTa IO
MIPOIIECCHI nabopaTtopHOi pabore
HToro no tadaune 18 0 18 35

4.2 CopepsxaHue pa3iesioB M TeM TUCHUILIHHBI (Moayas) niast ODO

Tema 1 Beeoenue 6 oucyunauny. Knaccol neopeanuieckux coeoOuHeHul.

Copnepxanue TeMmbl: Benenue B nuciumuinny. [Ipenmer, 3agaun u metoasl xumuu. IlpocTeie
U cioxHble BenlecTBa. Kitaccudukanus npocTeix U clI0XHBIX BemecTs. Okeuabl. Knaccudukanus
okcunoB. HeconeoOpasyromue u coneoOpasyromue okcunapl. Kinaccuduxanus coneoOpasyromux
okcuoB. [lomydenne u xumMudeckne cBoiicTBa okcnnoB. OcHoBanus. Kiaccuukarms 0CHOBaHHH.
[Tonyyenne ocHoBaHMH. XUMHUECKHE CBOWCTBA IIEJIOYEH, HEPACTBOPUMBIX M aM(OTEpHBIX
ocHoBanuii. Kucnorel. Knaccudpukanuss xucnot. Ilomydenune kucinoT. XHWMHYECKHE CBOMCTBa



kucnot. Comu. Kiaccudukanus coneit. CpenHue, Kucible, OCHOBHbIe comr. CrocoObl HX
MOJTy4eHUs1 U XuMudeckue cpoiictBa. KommiekcHble coenuHenus. MIx oOpa3oBaHHMe U CTpOECHHE.
BHyTpeHHss 1 BHEHIHSIS cepbl KOMITJIEKCHOTO coeAMHEeHUs. CBA3b XUMUU C IPYTUMHU HAYKaMHU.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAJWLHAOHHAs W AaKTHWBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3eHTanuii; JlaboparopHsle 3aHATHs: TabopaTopHas paboTa.

Buasl caMocTosITeNbHOW TOATOTOBKM CTYACHTOB 1O Teme: PabGora ¢ auTeparypoid.
[TogroToBka k mabopaTopHoi pabote: "Kiacchl HEOpraHWYECKHWX COCIUHEHUH. XHUMHUYECKHE
CBOIICTBAa OCHOBAHUM, COJEH, KUCIOT' - OTBEThl HAa KOHTPOJIbHBIE BOIPOCHI M BBIIOJIHEHUE
yOpaXHEHUH (HamucaHue TEOPEeTUYECKOM YacTH OTYeTa) METOJUYECKHX YyKa3aHMIi; MOJArOTOBKA K
AKCIIEPUMEHTAIbHON YacTU PabOTHI.

Tema 2 AmomHo-monexynapHoe yuenue.

Copneprxanue Tembl: BemectBo. Bunbl xumuueckux peakunid. OCHOBHBIE TIOHSATHS M 3aKOHbI
XUMHUHU. ATOMHO-MOJIEKYJIIpHOE yueHHEe. ATOMHasi U MOJIEKylIsspHas Macca. Mouib, MoJIspHas Macca
BEIIECTBA, B3aMMOCBA3b MacChl, KOJIMYECTBA W MOJSPHOM Macchl BeIIeCTBA. XWUMHYECKHA
HKBHUBAJICHT, (PAKTOP DKBUBAJICHTHOCTH, YUCIIO SKBUBAJICHTHOCTH. DKBUBAJICHT U MOJIIpHAs Macca
HKBUBAJICHTA MPOCTHIX U CIIOKHBIX BEIIECTB. 3aKOH SKBHBAJICHTOB.

@opMBl U METOABI TPOBEACHHS 3aHATHH MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIIMOHHbIE 3aHATHS: TPAAWIMOHHAS M AaKTHBHAS JIEKIUS C HCIOJIb30BaHHEM
npe3enTanuii. JlabopaTopHblie 3aHATHS: JIabopaTopHas padoTa.

Buapsl camMocTosTENbHOM MOATOTOBKM CTYASHTOB 10 Teme: PaboTta ¢ aureparypoi.
[TonroroBka K JrabopaTopHOil pabore "3akoH SKBUBAICHTOB. OrmpeneleHUe MOJIIPHOW MacChl
HKBHMBAJIEHTa MeTaiia" - OTBEThl Ha KOHTPOJBHBIE BOMPOCH! (HAMHCAaHHE TEOPETUYECKOM YacTH
0TYeTa) METOIMYECKUX YKA3aHUIA; MOJATOTOBKA K SKCIIEPUMEHTAILHOM YacTH PabOTHI.

Tema 3 Cmpoenue amoma u nepuooueckas cucmema snemenmos /.. Menoeneesa.

Copnepxanue Tembl: OCHOBHBIE J3Tanbl W JUAJIEKTHKA PAa3BUTUS IPEACTABICHUM O
CYIIECTBOBAaHMM M CTPOCHHMHM aToMOB. CTpO€HHE aTOMOB: PO, DJIEKTPOHBI, MX 3apsAl W Macca.
KBaHTOBBII XapakTep M3JIy4eHHs M MOIIOLICHUs 3Hepruu. YpaBHenue llnmanka. KopryckymnsipHo-
BOJIHOBOW Ayaju3M MUKpo4acTHl. Jlyanu3m 3JIeKTPOHOB M NPUHLUII HEONIpeAeeHHOCTH. [IonaTue
opburtanu. DnekTpoHHoe oOnako. KBaHTOBBIE uucla: IIABHOE KBAHTOBOE YMCIIO, OpOMTaIbHOE,
MarHuTHOE, CIIMHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opOutaneil. DneKTpoHHAsS U 3IEKTPOHHO-
rpadudeckas ¢Gopmbl CTpoeHHUsi atoma. [lopsmok 3amosHEHHs aTOMHBIX opOuTanei. [lpuHIMN
[Maynu. Ilpunumun Haumenblned sHepruu (mBa mpasmia KieukoBckoro). Ilpunmun ['yHpa.
Ilepnonnueckuit 3axkoH .M. MenneneeBa u ero TpakTOBKA Ha OCHOBAHMM COBPEMEHHON TEOPUH
CTpPOEHHUS aToMa. ATOMHO-MOJIEKYJSIDHOE YYEHHME. XUMHYEKCas CBA3b M CTPOCHHUE BEILECTBA.
OcHoBHBIE BHJIBI XMMHUYECKON cBs3H. KoBaneHTHas cBs3b. IlonsipHasi, HemossipHas, NpPUMEPHI.
JIOHOpHO-aKIENITOPHBIA MEXaHU3M 00pa3oBaHus CBs3U. HackllmaemMocTh KOBaJCHTHOW CBSI3H,
HanpaBJIeHHOCTb. OHHasg CBA3b Kak NPEIENBHBIN Clydall NOJSAPHU3ALMM KOBAJIEHTHOW CBS3H.
[uOpuauzanust aToMHBIX opOutaneil. Tumbl ruGpunuzamuu. IIpocTpaHcTBEeHHOE pPaCHOIOKEHUE
aTOMOB B MOJIEKYJIaX.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUM: JIEKIIMOHHBIE 3aHATHSA: JEKIMOHHBIE 3aHATUA: TPAJAMLMOHHAS U aKTUBHAs JICKLUSA C
UCIIOJIb30BaHUEM IIPE3EHTALMI; Ja00paTOpHbIE 3aHATHUS: JabopaTopHas padoTa, pelieHue 3a1au.

Buapsl caMocTosTENBHOM MOATOTOBKM CTYASHTOB M0 Teme: PaboTta ¢ aurepaTypoi.
[ToaroroBka k nmaboparopHoii padote " CTpoeHHe aromMa W MEpPHOAWYECKas CUCTEMa SJIEMEHTOB.
XuMmHuueckass CBA3b M CTPOEHHE BelIeCTBA' - OTBETHI Ha KOHTPOJIbHBIE BONPOCH! (HANMCaHHE
TEOPETUYECKOM YacTH 0TUETa) METOAUYECKHUX YKa3aHUM; MOATOTOBKA K 3KCIIEPUMEHTAILHON YacTu
paboTsl; HanucaHue pedepara « TUITbI XUMUYECKON CBA3HY.

Tema 4 Teopuﬂ pacmeopos. Ocnosnvle 3AKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX
npoyeccos.



Copnepxanue Tembl: PacTtBopbl. (OCHOBHBIE OINpEAENEHUS: PpPacTBOpP, PacTBOPUTEIND,
pacTBopeHHOe BeliecTBo. PactBopumocTs BemecTB. HackimenHblid pactBop. CriocoObl BeIpaKeHUS
KOHIIEHTpaLuu pacTBopoB. ['unparnas reopus pactopos .M. MenzaeneeBa. DHepreTuka nporecca
pactBopeHHsl. OCHOBHBIE IOJIOKEHUSI TEOPHM BJIEKTPOJMTUYECKON nuccouuanvu. PaBHoBecue B
pacTBOpax AJIEKTPOJIMTOB. OJEKTPOJIUTHYECKas Aucconuanus Boabl. bydepHble cucremsl
(xapOoHaT-rugpokapOoHaTHas OydepHas cucrema MUpPOBOro OKeaHa, IMOYBEHHbIE OydepHbIe
cuctemsl). ['uaponus coneit. XumMuueckas KMHETHKAa U KaTain3. CKOPOCTh XUMHUECKOW pEaKIuu.
Hctunnas u cpennsis. @akTopsl, BAUAIOMINE Ha CKOPOCTh peakiuu. KuHerndeckas kinaccudukanus
peakuuii. [IoHsATHE O MOPSAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOpPOCTH peakluu MEPBOTO
nopsika. 3aBUCUMOCTb CKOPOCTH PEakIUu OT TeMIepaTypbl. AKTUBHbIE MoJieKyibl. [loHsTHE 00
SHEpPIUU aKTUBAaLMHU. YpaBHeHue Appenuyca. [lonarue o karanuze. MexaHusm JeicTBus
karanu3aTopoB. IloHaTne o xumumyeckom paBHOBecHH. CMeEIIEHHE paBHOBECUS NPU HW3MEHEHUU
KOHIEHTpaluu, Temmnepatypsl, pgaBieHus. [lpunuun Jle—Illatense. OCHOBBI XUMHYEKCOU
TEPMOJMHAMHMKH. 3aKOH COXpPaHEHUs OHHEpPruu. BHYTpeHHss »Heprus, Temiora U padoTa.
MatemaTtuueckoe BBIpaKEHUE MEPBOrO Havaja TEPMOAMHAMUKH B pasHbIX ycinoBusax (V=Const,
p=Const). TernoBoit ekt peakmuu. 3akoH ['ecca m ero cnencrtBus. CTaHAAPTHBIE TEIUIOTHI
oOpazoBanusi u cropanus. OOpatumble U HeoOpatumble Tnporecchl. DopMylIHpoBKa U
MaTeMaTHYeCKOe BhIpayKEHUE BTOPOro Hadaja TepmoauHaMuki. [lonstue 06 suTponuu. Ilouarue o
TEpPMOJMHAMMUYECKUX MOTeHIManax. JHeprus lenpmromnbia. DHeprus [ub6ca. Mcmonb3oBanue
ATUX PHEPTUM JUIsl ONIPEIETIeHHs HAllPaBIEHHOCTH MTPOLiecca.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, IPUMEHsEeMble 00pa30BaTENIbHbIC
TEXHOJIOTUM: JIEKIIMOHHbIE 3aHATHS: TPAAULMOHHAs M AaKTHBHAs JIEKLUUS C MCIOJIb30BaHHEM
npe3enTanmii; JlaboparopHsie 3aHATHs: JabopaTopHas padoTa, peleHne 3aaad.

Buasl camocTosITeIbHOM MOATOTOBKM CTYJEHTOB 10 Teme: PaGora ¢ maurepaTypoi.
[ToaroroBka k J1aboparopHbsiM padoram "CrocoObl BEIpaXKEHHE COCTABOB pacTBOpOB. OmnpeaencHue
KOHLIEHTPALlUK PAacTBOPOB MeTojnoM TuTpoBaHus'", "Peakuuu noHHOro oOmeHa" - OTBETHl Ha
KOHTPOJIbHBIE BONPOCHI (HAaNMCAaHUE TEOPETHYECKOH YacTH OTYETOB) METOAMUYECKUX YKa3aHWIi;
MOJATrOTOBKA K AKCIIEPUMEHTAIBHOM YacTh paboT; pelieHue 3a/1a4.

Tema 5 OxucaumenvHo-60CCMAHOBUMENbHBIE U SNEKMPOXUMULECKUE NPOYECCHI.

Conepxanue Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHbIE peakuuu (OBP). YpaBuuBanue
OBP. Tunmer OBP. O6mme cBoiictBa MeTauioB. DOpMBl HAXOXKJECHHUS METAJJIOB B IIPHPOJE.
dusnueckue cBoiicTBa MeTamioB. Kpucrammmueckas pemerka MetamioB. OcoOEHHOCTH CTPOEHUS
aTOMOB MeTajuioB. Pasznuuue B CTPOEHMHM BHEIIHETO 3HEPreTUYECKOr0 YPOBHS Yy METalIOB U
HEMETAIJIOB. ATOMBI METAJUIOB IMaBHBIX M MOOOYHBIX moArpymi.llomydyeHne MeTannoB U3 UX
coeuHeHU. XHMMHUYECKHE CBOMCTBA METAUIOB. OJEKTPOXUMHUYECKUN psiieé HaNpsKEHUH
METaJJIOB. 3HAYEHHWE METAUIOB B JKM3HM YeNOBeKa. OJIEKTPOJHbIE MOTEHLHUAIbl. MexaHu3Mm
BO3HUKHOBEHHUSI QJIEKTPOJHOIO MOTeHUuana. Bopopomuslii snekTtpon. Pan  cranmapTHbIX
ANEKTPOJHBIX TOTEHIMAJIOB MeTauioB. [anmpBanmueckuit anemeHt. Omnpenenenue IJ[C
rajJibBaHUYeCcKoro 3neMenTa Jlannans-SAkoou. Konnentpamuonnsie nenu, pacuetr 3/]C nmo Gpopmyme
Hepucra. Kopposus meramioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE TPOLIECCHI, IPOTEKAIOIINE
IpU ANEKTPOXUMUYECKON KOPpPO3UM METauIoB. Bompochl 3K0JIOTHH, CBSI3aHHBIE C KOppo3uei
MeTannoB. Mepbl 60pbObI ¢ KOPPO3HEii: aHOMHOE MOKPHITHE (OLMHKOBAHHOE JKEJIe30), KaTOIHOE
MOKpBITHE (JTy>)kKeHOoe kene30). [IporekropHas 3ammra. DnekTposiu3. CyIIHOCTh 3JIEKTPOJIU3a.
DJIEKTPOJIN3 PACIUIABOB M PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM aHOJOM. 3akoHbl Dapajes.
ITpakTHyeckoe NpUMEHEHNE IIEKTPOIIN3a.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TexHOoJOoruM: JIeKUMOHHbIE 3aHATHS: TPAAULMOHHAS W AaKTUBHAS JIEKIHS C HCIOIb30BAaHHEM
NpEe3eHTAINi; TabopaTopHbIe 3aHATH: JabopaTopHas paboTa, peleHue 3aaay.

Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ mauTeparypoid.
[TonroroBka k mabopatopHbiM paboraM " OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEaKIUu',
"OnexkTponau3" - OTBETHl Ha KOHTPOJIbHBIE BOINPOCHI (HAIMCAHUE TEOPETUYECKON YacTU OTYETOB)
METOJIMYECKUX YKa3aHU; MOATOTOBKA K SKCIIEPUMEHTAIBLHOM YyacTu paboT; pelieHue 3aad.



5 Metoanueckue yKa3aHusi J1Jis 00y4arOIIMXCA M0 U3YYEHUIO U PeaTu3alui JUCIUINIMHBI
(MmonyJis)

5.1 Meroanyeckue peKOMeHAAUUM O0YYAIOIIUMCS MO M3YYEHHMI0 JAUCHUIUVIMHBI M 10
o0ecrnev4eHnIo CaMOCTOSITeJIbHOI padoThI

CamocTodaTenbHass paboTa BKJIOYaeT paboTy ¢ yuyeOHOW W HayyHOM JHUTepaTypod mpu
HNOJArOTOBKE K JIabOpaTOpHBIM paboTaMm, JEKIUsIM M K 3k3ameHy. CamocrosiTenbHas pabora
NPOBOIUTCA C  LENbIO: CHCTEMAaTH3allid W 3aKpeIUICHHs, YDIyOJNeHHs W  PpacIIupeHUs
TEOPETUYECKMX 3HAHMM M  INPaKTUYECKUX YMEHUH, NpUOOpeTaeMbIX CTyIAEHTaMH B XOe
ayJUTOPHBIX 3aHATUH; OPMHUPOBAHUS YMEHHH NCIOIB30BATh CIIEHUAIBHYIO JTUTEPATYPY; PA3BUTHS
MIO3HABATEJBHBIX CIIOCOOHOCTEW M aKTHBHOCTH 00yYaromuXxcs; GOpMUPOBAHHS CAMOCTOATEIIBHOCTH
MBILUIEHHS, CIOCOOHOCTH K CaMOPAa3BUTHUIO, CAMOCOBEPLIEHCTBOBAHUIO M CaMOpeaIu3ally;
pPa3sBUTHS HCCIIEIOBATENbCKUX YMeHUNA. CamocTosATenbHas paboTa NMpU M3YYEHUH AMCLUIUINHBI
nmojApa3iensaeTcs  HaTpW BUAa: 1) aymauTopHas CaMOCTOATENbHass paboTa (BBIMOJTHEHUE
nabopaTopHbIX paboT); 2) camocTosTeNbHAs paboTa Mo KOHTPOJIEM MpemnojaBaTens (IJIaHOBHIE
KOHCYJIBTAIMH, 3a4€T); 3) BHEAyIUTOpPHAst CaMOCTOSTENbHAsE padoTa MPU BBINMOJHEHHH CTYACHTOM
JOMAIIHUX  3aJaHuil  y4yeOHOr0o M  TBOPYECKOTO  XapakTepa (MOArOTOBKAa K  JIEKIMSM,
WHIMBUYalbHbIe PAa0OThl MO OTIENBHBIM pazesiaM COAEP)KaHUs JAUCHUIUIMHBI, MOJTrOTOBKAa K
3auery).

JUi1 MOAroTOBKM K J1a0OpAaTOPHBIM 3aHATUSAM HEOOXOIMMO HCIIOJIb30BaTh METOAMUYECKHUE
yKa3aHUsl K BBIMOJHEHUIO JabopaTopHbIX paboT. Kaxaplii paszfgen MeTOIMYecKUX YKazaHUi
3aKaHYMBAETCS TIEPEYHEM KOHTPOJBHBIX BOIIPOCOB, HA KOTOPBIE HEOOXOIUMO OTBETUTH MUCHMEHHO
U 0(pOpMUTH B OTYET B BUJE TEOPETUUECKOH INIaBbl K KOHKpETHOU abopaTopHOi pabore (Imasa 1
TeopeTnueckas 4acTb).

CryleHT 3alMiaeT oT4eT HHANBUIYAIBHO.

JlomyckoM K BBITIOJIHEHHSI JIAOOPATOPHBIX pabOT SBISETCS MPOXOXKACHUE MHCTPYKTaxa I10
TeXHUKE Oe3omacHOCTH (1-e 3aHsTHE) U 3HAHUE TEOPUHU U XoAa 3KcmepuMeHTa. CTyaeHT JNOJKEeH
ObIThb TOTOB K KaXIOMY 3aHITHUIO - BBINOJHSAET TEOPETHUECKYI0O YacTh U 3alllMIaeT ee Iepen
IIPOBEJICHUEM JKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JlaboparopHas paboTa BBIMOJHSAETCS CTYAEHTOM B ayauTopuu. Pesynbratel jmabopaTtopHOit
pa®oTbl odopMIIsIOTCS B BHAE OTHenbHOM mmaBbl (IaBa 2 DKcnepuMeHTalbHas YacTb).
OKcriepyMEHTallbHasi YacTh BKJIIOYAET XOJ paloOThl, pe3ynbraThl OMbITa (TIOATBEPIKIAIOTCS
XMMHUYECKMMHU PEAKLUAMH, pacueTaMu ), HaOJIIOAECHUS U BBIBOJIBI.

JlaGopatopHas paboTa pa30uBaeTCsi Ha HECKOJIBKO ITAIOB:

I - KamepanpHbiii otan 1 (TutaHupoOBaHWE) - a) TIOCTAHOBKA IIeJieH U 3a71a4 paboThI, MOaA00p
JUTEpaTypbl M HaNKUCaHHE TEOPETHUECKON 4YacTH OT4eTa, C MCIOJIb30BAaHHEM KOHTPOJIBHBIX
BOIIPOCOB T10 TeMe; 0) CoCTaBlIeHHUE IIaHa PadoThl (IIPEAYCMOTPEHHOTO METOUKOM); B) OTy4YEeHUE
JIOTTyCKa K BBIIOJHEHUIO JIaOOpaTOPHOU paboThI.

I - Kamepanbubiii »Tam 2  (3KCIEPUMEHTAJIbHBIA) — @) BBIOJHEHUE pPadOT
(peyCMOTPEHHBIX METOAUKOH); ©0) 00paboTka pe3yabraTOB AaHAJUTUYECKOTO OIPENEICHUS
(BBIpaXKEHHE PE3YIIBTaTOB Yepe3 KOJI-BO, MACCY, KOHLIEHTPAIMIO, MAacCOBYIO JIOJIIO BELIECTBA U Hp.,
COIIACHO  METOJMKE); B) IPOTOKOJUpPOBaHHE HAOMIOAEHUH, (OPMYTUPOBKA BBIBOJIOB; T)
MOJrOTOBKA OTYETA.

III — 3amuTa oTuera (MHAMBUIYAITBHO).

KoHTpoibHbIE BONPOCHI JIsl CAMOCTOSATEIbLHO OlleHKH KayecTBa OCBOEHUs y4eOHOit
AUCUMIIUHBI

1. UYro Takoe okcuabl? Kak ux xinaccupuuupyroT Mo XuMUYECKUM CBOMCTBaM?
2. Yto Takoe TuIpOKCUIBI?
3. Knaccuduxarus ruipoKCHUIOB.
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UT0 Takoe OCHOBHOCTb KUCJIOThI, KUCJIOTHOCTh OCHOBaHUS?

Haiite onpenenenue conu. Knaccuduxamus coneid.

Kakue kucnoTsl 00pa3yroT KUcible conu?

Kakue ocHOBaHMsI 00pa3yOT OCHOBHBIE COJIN?

XHUMUYECKUH AIIEMEHT, aTOM, MOJIEKYJi1a?

[IpocTble U cloXKHBIE BeniecTBa?

Xummnuaeckue GopMyIibl BeniecTB?

3aKOH MOCTOSIHCTBA cocTaBa’?

OtHOcuTeNbHAs aTOMHAs! M MOJIEKYJISIpHasi Macca, MOJIsipHast macca?
[TocTostHHast ABoraapo?

[lepuonnueckuii 3akon Menaeneena?

3akon ['eit-Jlroccaka?

3akoH ABoraapo?

Momnsipuslii 00beM raza?

VpaBuenne Knaitnepona?

VYpaBHenue Menpeneena?

Hanummre nosHbIe AIEKTPOHHBIE KOHPUTYPALIUHA ATOMOB DJIEMEHTOB C MOPSTKOBBIM
HomepoM 17 u 25.

HarmummTe 51eKTpOHHbIe KOH(HTYPAIMK aTOMOB XJIOpa M Mapranma u noHos Cl™ u Mn>".
Harnmumuire amekTpoHHyI0 KOHpUTYpaiuio atoMoB dhochopa u BaHaaus. SABISIOTCS T OHU
aHanoramu?

Hanwummre 351ekTpoHHY0 KOHPHUTYpaIHio OSpUILIHS U YKaKUTE dJIeMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEIMYEHUEM HOMepa nepuoja’?

[TpuBenuTe >1MEeKTPOHHYIO KOH(Urypanuuio Kaius. [lokakute, Kak U3MEHSIOTCS CBOMCTBA
AIIEMEHTOB MEpPHO/Ia, B KOTOPOM HaXOAUTCS KaJUH.

Hanummre snextponHsie koHpurypauuu aromoB Fe u F, a Takxe nonos Fe 2t FetuF.
VKaxuTe, y KaKUX U3 HUKE IPUBEICHHBIX MOJIEKYJI XMMHUYECKHUE CBA3H UMEIOT IOJISPHBIN
xapakrep: F,, CO, H,.

VYKaXuTe MocIe10BaTeIbHOCTh BO3PACTAHMS AIEKTPUYECKOTO MOMEHTA IUIIOJIA y CBsI3ei: B-
N, B-F, B-C, B-O, B-Br.

Ornpenenurte BaIGHTHOCTH Honaa U pocdopa B OCHOBHOM U BO3OYKICHHOM COCTOSTHUSX.
VYkaxute MexaHu3M 00pa30BaHuUsI CBS3EH B HOHE THIPOKCOHHUS H3O+. Kaxkyto BasieHTHOCTB

UMeeT KUCIOPOJI B 3TOM HOHE?
Kaxkyro mpoctpaHcTBeHHYI0 KOHHUrypanuio nMetoT Mosexynsl BaCl,, PbCl,, PbCly, Br,,

AsHj3, H,Te, CF4, GeHy, PCls, SBrs? Kakue u3 3TUX MOJIEKYJI IOJISPHBI?

OcHOBHBIE CBOMCTBA MPOSABIISIET BBICHIIMIA OKCHJI JIEMEHTA: CEephl, a30Ta, Oapus, yriaepoja?
Kak u3meHs1oTcsl CBOMCTBAa I’UAPOKCUAOB, 00pa30BaHHBIX METalIaMU IJIaBHOM noarpymnisl 11
IpyIIIBL, IPY YBEJINYCHUH 3apsja siipa aTOMOB?

W3menuTtcs nu coiictBa BemiecTs B psxy NaOH — Mg(OH) , — AI(OH);?

UYem o0ycioBiieHa auIOTPOITHS?

B yem 3akimouaroTcst cBolcTBa aM()OTEPHBIX THIPOKCHIAOB?

Yemy paBHa MOJIIpHAsi KOHIIGHTPAIHs SKBUBAJIEHTAa, MOJISIpHAst KOHLeHTpauus u TUTp 20 %
pacTBopa cyibdaTa MarHus?

Kaxoit 00beM pacTBOpa cepHOM KUCIOTHI TNIOTHOCTHIO 1,8 r/cM? ¢ MaccoBoit Koueit H,S0,4

88 % Ha0 B3ATH AJISl IPUTOTOBJICHUS pacTBOpa KUCIOTHl 00beMomM 300 cM3, IoTHOCTHIO 1,3
r/cM> 1 MaccoBoit ToTei H,SO4 40 %?

B BonHOM pacTBOpe crynenyaro puccouunpyet: K,SOy, Ky S, Hy S, NaySOy.

Peakiuu noHHOr0 0OMeHa UIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJISIPHOE U ITOJTHOE HOHHOE YPaBHEHHE, COOTBETCTBYIOIEE COKPALLIEHHOMY
nonHOMy ypaBHenmio: CO32" + 2H™ — CO, + H,0.
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Heiirpanbnyto cpexy umeer Boaublil pactBop: NaNOj, FeSOy4, Na,S.

KucnorHocTh NOYBBI MOKHO yBenn4uTh BBeeHue pactBopa: NH4NO3, NaNO3, NaCl,
Na,SOy.

Kakwue pacTBops! HasbiBatoTcst OypepHbiMu? [IpuBennuTe npuMepsl.

Yro takoe OydepHas eMKOCTb, U OT KaKUX (PAKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M JIeHCTBUs Oy(epHBIX cucTeM?

[TpuBectu ypaBHenus st pacueta pH OydepHbIX pacTBOpPOB.

KakoBo 3HaueHue OydepHbix cuctem?

Boraucnuts pH ¢popmuatHoTro OydepHoro pactBopa, B 111 kotoporo coaepxutcs o 0,1M

HCOOH (K ;e = 1,8%10%).

Beruncauts pH aneratnoii 6ydepHoit cmecu, conepxameii B 11 0,15M CH3;COOH u 0,2M
CH3COONa (K, = 1,8%107).

BbrauciuTh MOJISIPHYIO KOHIICHTPAIIMIO PAaCTBOPA MypaBbHHOM KUCIOTHI, eciii pH =3, a K ¢

= 1,8%104,

I'maponus nporekaet npu pactBopenuu B Boje: CaBr,, Ba(NOj3),, Na,SOy, AICI;?
Bona. CBoiicTBa BOJEL.

OCHOBHBIE XapaKTEPUCTUKHU PaCTBOPOB.

[Tpoueccel, mpoTeKarolue Npu pacTBOPEHUH, TETIOBOU 3G (EKT pacTBOPEHHUSL.
Teopust 3NEKTPOIIUTUYECKON JUCCOLIHAIIH.

CreneHp IUCCOLHMALINH.

CusbHbIe U crabble JIeKTPOITUTHIL.

Koncranra nucconuanuu. 3akon pazseaeHuss OctBanibia.

3aKO0H JIEKTPOHEUTPATHBHOCTH PACTBOPA IEKTPOJIUTA.

HNonHoe npousBeieHNE BOIBI.

BonoponHslii mokasaress.

OHeprusl.

BuyTtpennss sueprusi.

Tennora.

Pabora.

IlepBoe Ha4asI0 TEPMOJUHAMUKH.

3aK0H YKBHUBAJICHTHOCTH TETLJIOTHI U PaOOTHI.

DHTanbIuA.

TerutoBoit 3(h(PEeKT XUMUIECKON PEaAKITHH.

3akoH ['ecca.

DHTpONUs.

Bropoe Hauano TepMOIMHAMUKH.

CBobOonas sneprus ['m60ca kak KpuTepuil HapaBIEHHOCTH TpoIecca.

CKOpOCTh XMMHYECKOUN peakIui. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakiuu OT
KOHIICHTPAIIUW Pearupyronux BEIIeCTB.

KoHcranTa ckopocTH peakiiuu. MoJeKyIsipHOCTb U MOPSIIOK PEAKIINH.
Karanmurnueckue peakiuu. ' OMOreHHBIN U T€TepOreHHbIN KaTalus.

3aBHCUMOCTb CKOPOCTH XUMUYECKOM pEeaKIUK OT TeMrepaTypsl. TeMmneparypHas
3aBUCUMOCTbh KOHCTAHTbI CKOPOCTH PEAKIUU.

DHeprusi akTUBAIMU XUMUYECKOH peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.
Xumnueckoe paBHoBecue. KoHcTanTa paBHOBECHS.

@daxkTopsl, BIUAOIIKAE HAa cMeleHue pasHoBecus. [Ipunnun Jle-IllaTense.
OKHUCITHTETbHO-BOCCTAaHOBUTENbHBIC peakiuu. [IpuBenuTe mpuMepsl TUITHYHBIX
OKHCIIMUTENIEN U BOCCTAHOBUTEIIEH.

PaccraBbTe K03 PUIHECHTHI B ypaBHEHHIX, IPUMEHUB METO]T JJIGKTPOHHO-MOHHOTO OanaHca:
a) K2Cr207 + st + H2804 — Cr2(804)3 +S+ KzSO4 + H20, 6) Ag + HNO3(KOHI_[) —
AgNO3; + NO, + H,O VYkaxute OKHUCIUTEIb U BOCCTAHOBUTEIID.
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I'ie pacrosiokeHbl METAIUIBI B IEPUOAUYECKOM CUCTEME XUMHUUYECKUX JIEMEHTOB
JA.N.Menneneena?

KakoBbl 0cOOEHHOCTH CTPOEHHS AaTOMOB METAJJIOB?

B uém paznuune B CTPOEHUH BHEIIHEIO YHEPrETUUECKOT0 YPOBHS Y METAIIIIOB U
HEMETAJIIIOB?

CKOJIBKO HapY>KHBIX JIEKTPOHOB UMEIOT aTOMbI METAJIJIOB TJIABHBIX U TOOOYHBIX MOATPYII?
B kakux popmax MOryT HaXOJUTHCSI METAJUIBI B IPUpOE?

Kak ycTpoeHa kpucTaunyecKasl peleTka MeTaioB?

KakoBsl (huzndeckue cBOMCTBA METAIIOB?

Kax MOXHO MoJTydnuTh METAJIJIBI U3 UX COCAMHEHUIN?

Kak BenyT ce0s1 aToMbI METAIIJIOB B XMMUYECKUX PEAKIMSIX U ITouemMy?

Kakue cBOlCTBa — OKUCIHUTENEN MM BOCCTAHOBUTEIEH — MPOSBISAIOT METAILIBI B
XUMHUYECKHUX PEAKIUAX?

Pacckaxxute 00 JIeKTpOXMMUYECKOM psifie HAPSHKEHUN METaJIOB.

[lepeuncnure peakiyu, B KOTOPblE MOTYT BCTYIIaTh METAJUIBI.

KakoBo 3HaYeHNE METAJIOB B )KU3HU YEJIOBEKA?

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

Berauciure maccy pu6osst CsH(Oj5, KoTopyto ciaenyer pacTBOpuTh B 180 r BoJbI, 4TOOBI
MIOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 06s1afaeT 60JIbIIMM OCMOTUYECKUM JaBlieHUEM: coaepkamuii 0,2 Moib

AICI; umu 0,2 moss CgH,Og B 1 im> pactBopa? Crenens auccoumarin AlCI; pasna 0,75.
Brruncaure temneparypy 3amep3aHus BogHoro pactsopa puoosst C sH;(O5 ¢ MmaccoBoit
nonent 3%.

Beruncaure macey pu6osst CsH;(O5, kKoTopyto ciaenyeT pactBoputs B 180 r BOJbI, UTOOBI
MOJIYYUTh pacTBOp ¢ Temieparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 0051a1aeT OOJIBIIMM OCMOTUYECKUM JaBlieHHEeM: coaepxamuii 0,2 Moib

AICl; nnu 0,2 mons CgH 1,04 B 1 ,[[M3 pactBopa? Crenens quccouuanuu AlCly pana 0,75.

CocTaBbTe cXeMy raJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM JJIEKTPOAAMM SBIIIOTCS
Mar"yveBasi U IUHKOBAs IUIACTUHKH, OITYIIEHHBIE B PACTBOPHI UX MOHOB C aKTUBHOM
KoHIeHTpanuel 1 mons/n? Kakoit Mmetasut siBisieTcst aHOJ0M, Kakoi karogom? Hamwmme
YPaBHEHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHON PEAKIIMU, IPOTEKAIOLIEH B 9TOM
raJbBaHHMYCCKOM dJIeMeHTE, B BeruucinuTe ero DJ1C.

MarnueByto IJIaCTUHKY OIyCTHJIA B PacTBOP €ro coyid. [1pu 3TOM 351eKTpoAHbIN MOTEHIHAI
MarHus okasajucs paBeH — 2,41B. Boruncnnure KOHIEHTpaIMIO HOHOB MarHus (B MOJIb/J).
CrannapTHBINA 3JIEKTPOAHBIA MOTEHIMAT HUKETS 0oJbIle, 4eM KobanbTa. I3MeHUTCS 11 3TO
COOTHOILIEHUE, €CIIM U3MEPUTH IOTEHIIMAN HUKEIIA B PACTBOPE €0 HOHOB ¢ KOHIICHTpaLUel
0,001 monb/11, a mOTEeHIIMAIIBI KOOATIBTAa — B pacTBOpe ¢ KoHIeHTpauuei 0,1 moas/n?

Kak mpoucxonut armochepHast kKopposust cranu? Hanummre 351eKTpoHHbIe YpaBHEHUS
aHOJHOTO M KaTOJHOTO MPOLIECCOB.

Kak npourcxoaut Koppo3us IIMHKA, HAXOIALIET0Cs B KOHTAKTE ¢ KaAMUEM B HEUTPAIILHOM U
KkuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YpPaBHEHUE aHOJHOTO U KaTOIHOTO MPOIIECCOB.
Kakoli coctaB MpogyKTOB KOppo3un?

Me/Ib HEe BBITECHSIET BOJAOPO U3 pa3daBieHHbIX KucioT. [loyemy? OqHako, eciiu K MeTHOM
IUTACTUHKE, OIYIICHHON B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOMW, TO HA MEIX HAYMHAETCS
OypHoe Bblenenue Bogopoaa. OObsiCHUTE 3TO SABICHHE, COCTABUB YpaBHEHHE aHOHOTO U
KaTOJHOTO IpoueccoB. Hanmnmure ypaBHEHNE IPOTEKAIOIIEH XUMAYECKON PEAKIIAH.

K kakoMmy THITy MOKPBITHI OTHOCSTCS OJIOBO Ha CTajiu U Ha Meau? Kakue nporneccel OyayT
NPOTEKaTh IPU aTMOC(EPHON KOPPO3UH JTy>KEHHBIX (OJIOBSHUPOBAHHBIX) CTAIN U MEIH, TIPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHEeHNWE KaTOIHBIX U aHOTHBIX
peaKuuu.
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[TpuBenuTe NpUMEPHI KATOAHBIX U AHOJHBIX MOKPHITUHN 17151 KoOanbTa. CoCTaBbTE YpaBHEHUE
KaTO/JHBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3/IyX€ U B PaCTBOPE COJITHOM KUCIOTHI IPU
HAPYIICHUH [[ETOCTHOCTU TOKPBITHSIL.

Harnummre ypaBHEHHUS JIEKTPOAHBIX PEAKLIMNA, TPOTEKAOIINX IIPU KaTOIHOM 3aIluTe
CTaJIbHBIX TPYO.

Kakas macca (1) ruapokcnia kaimust o0pa3zoBajiach y KaToja Ipu 3JIEKTPOJIN3e pacTBOpa
K,SOy, ecu Ha ocHOBe BblAeAMIOCH 11,2 11 KMCIOPOAA, U3MEPEHHOTO NIPH H. y.?

Onpenenute Maccy MHKA, KOTOPBIN BBIICTUTCS HAa KaTO/E MPH JICKTPOIH3E CyabdaTa
[IMHKa B TeueHue | 4 mpu Toke 26,8 A eciim BBIXOJI IIMHKA Ha TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0ko0 HEpaCTBOPUMOTO aHO/1a TPH IEKTPOIU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BbIENSIETCS KUCIOpo 00beMoM 1, 12 J1 u3MepeHHbIN npu

H.y? Beruncnure Maccy BeIeCTBa, BBIACISIONIETOCs Ha KaTtoae. Kakue THUIIbI IUCTIepCHBIX
CHUCTEM BbI 3HaeTe?
CocTraBbTe cXe€My T'aJIbBAHMUECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOJAAMH SIBISIOTCS
MarHueBasi ¥ [IMHKOBAs TJIACTUHKHU, OMYIIIEHHBIE B PACTBOPHI X HOHOB C aKTUBHOM
KoHIeHTpanuei 1 mons/n? Kakoit metasn sBisieTcst aHOJ0M, Kakoi katogom? Hanumnre
ypaBHEHUE OKUCITUTEIHLHO-BOCCTAHOBUTEIBLHOMN peaKIuu, MPOTEKAIOIIeH B 3TOM
rajJbBaHHMYECKOM 3JIeMeHTe, B Bhrunciaute ero DJ1C.
MarnueBy1o MJIaCTUHKY OIMYCTUIIM B PaCTBOP €ro coiu. [Ipu 3ToM 311eKTpOoAHBINA OTEHIIUAT
Marausi okaszaics paseH — 2,41B. BeraucnuTe KOHIIEGHTPAIWIO HOHOB MarHusl (B MOJIB/J).
CranaapTHBIN AJIEKTPOAHBIN MOTEHIIMA HUKEN Ooublie, yeM KobanbTa. I3MeHuTces au 3To
COOTHOUIEHUE, €CIIM U3MEPUTH MOTEHIIMANI HUKEJIS B pACTBOPE €r0 MOHOB C KOHIIEHTpaluen
0,001 mMonw/m, a moTEHITMABI KOOAThTa — B pacTBOpPE ¢ KoHeHTpanuei 0,1 Mons/n?
Kak nmpoucxoaut atmochepHas kopposust ctainu? Hanummre 31eKTpoHHbIE ypaBHEHUS
aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kak npoucxonut Koppo3usi IIMHKA, HAXOIAUIET0Cs B KOHTAKTE ¢ KaAMUEM B HEUTPAIbHOM U
KHCIIOM pacTBopax. CocTaBbTE ANEKTPOHHBIE YPABHEHUE aHOIHOTO U KATOJHOTO MPOLIECCOB.
Kaxoit coctaB mpogykToB KOppo3un?
Menp He BBITECHSET BOAOPO U3 pa3daBieHHBIX KucaoT. [Touemy? OmHako, eciu K MeTHOM
IUTACTUHKE, OMYIICHHON B KUCIIOTY, TPUKOCHYTHCS IIMHKOBOW, TO HA MEIM HAYMHACTCS
OypHoe BbIZIeTIeHUE BOAOpoaa. OOBSICHUTE ATO SABJIICHHE, COCTABUB YPaBHEHUE aHOAHOTO H
KaTO/JHOTO MpoleccoB. Hanmumure ypaBHEHUE MPOTEKAIOIICH XUMHUYECKON PEeaKIIHH.
K xakoMy TUIy MOKPBITHI OTHOCATCS 0JIOBO Ha cTainu v Ha Mmenu? Kakue niporeccs OyayT
MIPOTEKaTh IPU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OJIOBIHUPOBAHHBIX) CTAJIU U MEHU, IPU
HeNTpanbHOU peakiuu cpeasl 1 298 K? Hanummnre ypaBHEHUE KaTOJHBIX M AaHOAHBIX
peaKuui.
[TpuBenuTe mpUMephl KATOAHBIX U AHOJHBIX MOKPBITHI /I KoOanbTa. CocTaBbTe ypaBHEHUE
KAaTOJHBIX U aHOJHBIX MPOLECCOB BO BIAKHOM BO3YXE U B pACTBOPE COJITHOW KHCIIOTHI PU
HapYIICHUH ETOCTHOCTU MTOKPBITHS.
Hanummre ypaBHEHUS 37IEKTPOIHBIX PEAKIIHA, TPOTEKAIOIIUX MTPH KATOJHON 3aIUTe
CTaJIBHBIX TPYO.
Kaxkas macca () rupokcuia kanusi o0pa3zoBajiach y KaTojia pH JIEKTPOJIH3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbAEnMIOCH 11,2 11 KMCIIOpOoAa, N3MEPEHHOTO IIPH H. y.?
Omnpenenure Maccy UHKA, KOTOPBIN BBIIEIUTCS Ha KaTO/E MPH SJIEKTPOIH3E CyibdaTa
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BbIX0]1 IMHKA Ha TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0ko10 HEpaCTBOPUMOT'O aHO/1A IIPH IEKTPOIIU3E
pactBopa Na, SOy, eciiu Ha aHOJIE BBIIENsAETCA KUCI0opoa o0beMoM 1, 12 11 u3mepeHHsIi npu
H.y? Briuncnure Maccy BEIIECTBa, BBIIEISAIOMIETOCS Ha KATOJE.

Pexomenganum no padorte ¢ urepaTypoit

B y4eOHbIX MOCOOMSIX, yKa3aHHBIX B OCHOBHOM JIUTEpAType B TOM UM UHOU MepE PaCKPBITO

CoJepKaHUEe IEHTPAJIbHBIX TEM HacTosAlle padoueil mporpammbl. [loMHUMO H3y4YeHHS OCHOBHOM
JUTEPATYPBl IO AWCHUIUIMHE «XHUMHS», CTYACHTY PEKOMEHIYETCS H3Y4YUTh JOIOJHHUTEIBHYIO



IuTepaTypy

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHUS [JISl JUI[ ¢ OTPAHHYEHHBIMH BO3MO:KHOCTSIMU
310POBbSI U MHBAJIU/I0B

[Tpu HEeoOXx0MMOCTH 00YHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3asBJICHUIO 00YYaOLIErocs) NpeAocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
dopmax ¢ ydeToM UX UHIAWBUAYAIBHBIX ICUXO(QU3NIECKHX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHUs: B MeYaTHON (opMe YBETHYEHHBIM pudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTaIlU! c MPUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 3aaHUs, KOHCYJIbTAUU H JP.

- JJIs I ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JEKTPOHHOTO JOKYMEHTA;
WHUBU]TyaIbHbIE KOHCYJIBTALMU C IPUBJIEYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 3a/IaHUS,
KOHCYJIbTAIlMH U JP.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTATENBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; UHIMBUyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oH] OLEHOYHBIX CPEACTB /JIA NMPOBeACHUS TEKYLIero KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUUILINHE (MOTYJIIO0)

B coorBerctBuu ¢ TpeOoBanusimu DPI'OC BO pans arrecrauuu oOydaromuxcsi Ha
COOTBETCTBUE MX IEPCOHAIbHBIX JOCTH)KEHUM IUITAHUPYEMbIM pe3yiasraTaM OOydeHHUs 110
JUCHUIUTMHE (MOZIYIIO) cO3JaHbl (DOHIBI OLEHOYHBIX CPENCTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEISIONIUE MPOLEypPhl OLICHUBAHUS 3HAHUM, YMEHUNH M HABBIKOB,
a TaKkKe KPUTEPHUM M IO0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKU 3HAaHWN, YMEHUH, HABBIKOB U
XapaKTepU3yIOIUE ATAIbl (POPMHUPOBAHUS KOMIIETEHIIUI B MpOIlecce OCBOEHUS 00pa30BaTEeNbHON
MpOTrpaMMmBbl, ipectanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneuyeHrue TUCIUIJINHBI (MOLYJIs)

7.1  Ocnoenaa numepamypa

1. Endumor B.M. OcHOBHI 00mIel xumun : YueOHOe TTocodue [DIeKTPOHHBIN pecypc] :
NH®PA-M - Pexxum noctyma: https://znanium.com/catalog/document?id=372542

2. Tynukun E. 1. XUMUS. B 2 Y. YACTH 1. OBIIAS 1 HEOPTAHUYECKAS
XUMMUS 2-e uzn., uctip. u Aom. YUeOHUK IS IPUKIIAIHOTO OakamaBpuaTa [ DJIeKTpOHHBIN pecypc]
, 2019 - 385 - Pexumm pgocryma: https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-
neorganicheskaya-himiya-437524

3. Sxymea, I'U. DJIIEKTPOXUMHUSA N KOPPO3MA METAJUIOB : YdyeOHo-
metonuyeckoe mocodue / M. SAxymeBa .— : [6. u.], 2020 .— 49 c. : wn. — URL:
https://lib.rucont.ru/efd/727943 (nata obpamenus: 18.01.2024)

7.2 [donoanumenvnas numepamypa

1. Anmnapues A. U., Aponuna JI. Y. O6mast xumus : YueOHUKU U yuyeOHble TOCOOus JUIs
BY3oB [Dnexrponnsiii pecypc] - HoBocubupck : HoBocubupckuii rocy1apcTBEHHbBIN TEXHUYECKUN

yauBepcurer , 2013 - 119 - Pexum  pmoctyma:  http://biblioclub.ru/index.php?
page=book red&id=228947
2. BonkoBa M. B. OOmas u Heopranuueckas xumus u Heopranumyeckas Xumwus

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

3. Tonuapona, ['H. Xumus. Heopranuyeckast xumus : yue6. mocobue / [ToBomk. roc. yH-T
TenexkoMMyHuKauii 1 nHgopmaruku; ["H. T'ongaposa .— Camapa : Uzn-so I[II'YTH, 2017 .— 84
c. — URL: https://lib.rucont.ru/efd/641650 (nata obpamenus: 18.01.2024)



4.  Mapkuna, B.M. Heoprannueckas XxuMus. AHAIUTHYECKAss XUMHA : y4ued. mocodue /
B.M. Mapkuna .— Opén : Uzn-so ®I'BOY BO Opnosckuit I'AY, 2017 — 146 c¢. — URL:
https://lib.rucont.ru/efd/636995 (nara obpamenus: 18.01.2024)

5. Cemyxun, C. II. Xumus vedtu u raza st reosioroB : ydednoe nocooue / C. II.
Cemyxun. — Tiomens : Tiom['HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — Texkcr :
AIIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/138261 (mata oOpamenns:22.01.2024). — Pexum pocryma: uis

aBTOpPH3. IIOJIL30BaTEIICH.

7.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,
6KNlouans npogheccuonaivHvle 0a3vl OAHHLIX U UHGOPMAYUOHHO-CHPABGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

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

3. OnexktponHas OubGnuoreunas cucrema «PYKOHT» - Pexum pgoctyna:
http://biblioclub.ru/

4. OnektpoHHass OuOmmoreunass cucrema «PYKOHT» - Pexum pocryna:
https://lib.rucont.ru/

5. OnektponHass OuoOimoreunas cucreMa ZNANIUM.COM - Pexum poctyma:

https://znanium.com/

6. DnexkrpoHHO-OuOMMoTeunas cucrema "JIAHbB"

7. OnextpoHHO-OMOMMoTeyHas cuctema "PYKOHT"

8. OneKTpoHHO-0MOaMOoTeyHast cuctema u3garenbcTtBa "FOpailt" - Pexum nocryma:
https://urait.ru/

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

10. [Ipesunentckas Oubnmmoreka wMm. b.H.Empimna (6a3a naHHBIX pa3IHYHBIX
npodecCuoHANIBHBIX 00nacTei) - Pexxum qocryna: https:// www.prlib.ru/
11. HNudopmannonno-crpaBounas cuctema "Koncynsrant Ilmioc" - Pexum mocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneyeHne JUCHMIUIMHBI (MOAYJs) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHUIi, HCNIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcuuIinae (MoayJii0), BKJIO4Yas nepedyeHb MPOrpaMMHOro odecrnevyeHust

OcCHOBHOE 000PYI0BAHUE:

- [IpoexTop

- AkBaguctuuisitop PHS AQUA 4

- Becwl ananmutnueckue BJI-210

- Monomep M-500 6a30BbIit

- [Ikad cym-brit CHOJI 58/350(351eKTpOH. ,CTa)Ib,BEHT-)

[TporpaMMHOe oGecrieueHue:
- 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

23.03.01 «Texnonoru | OIIK-1 : CnocoOeH mpuMeHSTh €CT OIIK-1.1k : IlpumeHsieT ecTecTBEHHOHAYYHbIE 3H
sl TPAHCIIOPTHBIX POl | ©CTBEHHOHAYYHBIC U OOIICHH)KEHED | aHMs KaK COBOKYIIHOCTb II03HAHUSI OOBEKTUBHBIX

€CCOB» HbI€ 3HaHMS, METOJIbl MaTEMaTHYEC 3aKOHOB IIPUPOABI U COAEHCTBYET UX NMPAKTUYECK
(B-TT) KOTO aHaJIM3a U MOJICIIMPOBAHISI B TT | OMY HCIIOJIB30BAHMIO JUTS PEHICHUS MPodhecCHoHa
potheccnoHaTBEHON AeATETHHOCTH JIBHBIX 337124

Komnerenus cunrtaercst cOpMUpOBAaHHONW Ha JTaHHOM ATale B CIy4yae, €CIH MOJIyYEHHbIE
pe3ynsraThl OOyueHHMs] 10 JUCLMIUIMHE OLEHEHbl IOJIOKUTENbHO (AMama3oH KpHUTEpHUEB
OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3a4TECHO», «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIUIHOY). B
cllydae OTCYTCTBHSI IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHI[MS Ha JaHHOM »JTale CYHUTaeTcs
Hec(pOPMHUPOBAHHOM.

2 Tloka3aTe/M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHus

Komnerennus OIIK-1 «Cnioco6eH NprUMEHSTh €CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HaHUS, METOIbl MATEMATHUECKOTO aHAIIM3a U MOJICHPOBAHUS B MPOPECCHOHATHHON
JACATCIIBHOCTIN

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

PesynbraTel 00y4eHUs 10 JUCIUTUINHE
K T
Kox u popmynupoBka HHAUKAT " Kputepun onieHMBaHUS pe3ysbT
Opa IOCTIKEeHMs KomMneTeHuun | O | aToB 00yUeHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-1.1xk : Ilpumensier ecrect 0OBSICHSAET: COCTaB, CTPOCHHE U
BEHHOHAYYHbIE 3HaHUS KaK COB XMMUYECKHE CBOHCTBA KUCIIOT,
OKYITHOCTH ITO3HaHHS OOBEKTHB OCHOBaHHMH, OKCHIOB, ampoTep
HBIX 3aKOHOB MIPUPOIBI U COJICH e — HBIX COCTUHECHUH, COJICH; aTOMH
CTBYET HX MPAKTHIECKOMY UCIIO 0-MOJIEKYJISIpHOE YUCHHUE; CTPOE
P 30 | mMuM B 00beMe, HEOOXOAMMOM [
JIK30BAHUIO JIJIS pEIIeHHS IPOd HHE aTOMa; TIEPHOIMUIECKYIO CH
I aH | JI1 OCBOCHHUSI XUMHUYECKUX OCHO
€CCHOHAJIbHBIX 33134 CTEMY JIEMEHTOB; TEOPHIO PACT
1 e | BIpU pelIeHHH NpodeccuoHal
BOpPOB; OCHOBHBIE 3aKOHOMEPHO
BHBIX? 3a7a4
CTH MPOTEKAHUS XUMHUECKUX I
POLIECCOB; KUCIOTHO-OCHOBHBIE
1 OKHCJIUTENILHO-BOCCTAHOBUTE
JIbHBIC CBOMCTBA BEIECTB




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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