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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 BEIUYHMHBI KOHCTAaHT JMCCOLMALMM UL
JJIEKTPOJINTA;

- WCIIOJIB30BaTh BEJIIMYMHBI CTAaHAAPTHBIX JJIEKTPOAHBIX ITOTEHUUAJIOB IS ONPEICICHUS

XapaKTePUCTUKU  CHJIBI

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

IUIAHUPYEMBIMH  pe3ylIbTaTaMi OCBOCHHMS 00pa30BaTENbHOM IMPOrpamMMmbl,

npeJcTaBieH B Tabnuue 1.

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

Kon n Pesynbrarel 00ydeHws 10 JUCIUTUTAHE
Haszganue OTIOIT Konu bopmynpoBKa
BO, ¢bopmynupoBka MHWKATOpa Kon
COKpAICHHOC KOMIICTCHIINH AOCTIRCHHS pe3ynb dopmynupoBKa pe3yiibraTa
KOMITETEHIINH
Tara
08.03.01 OIIK-1 : Cnocobern | OIIK-1.2x: P11 3HaHue | (pyHIAMEHTAIBHBIX
«CTpouTensCTBO» | peliaTh 3a1aun Hcnons3yer pa3zeoB XMMHHU B 00beMe,
(b-CT) po(eCCHOHANBHOM | eCTeCTBEeHHOHAYYHbIC HEOOXOIUMOM JIJIst
JIESITEIIbHOCTH Ha METO/IbI U MOJIEJIH B OCBOCHHUS XUMHUYECKUX
OCHOBE TEXHHYECKUX OCHOB IIPH PEIICHUN
HCITOJIb30BaHUS TIPHIIOKCHUSX, npoQeCcCHOHATBHBIX)
TEOPETUIECKUX U BBIJICIISICT 3a/1a4
NIPaKTUYECKUX KOHKDETHOE P12 VYMmenue | genaTs mpocreiiiye
OCHOB COJIepKaHUE B OIICHKHU ¥ PacyeThl JIst
€CTECTBCHHBIX U MIPUKIIAAHBIX 3a/1a4ax aHaJIM3a XUMUYECKHUX
TEXHUYECKUX HaYK, SIBJIGHUH B UCIOJIb3yEMOMN
a TaKxKe anmaparype u
MaTeMaTHYECKOI0 TEXHOJOTHYECKHUX
ammapara npoleccax
PJ13 HaBpIk | BBITOTHEHHUS OCHOBHBIX
XUMHUYECKHX
71200paTOPHBIX ONepaIui

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

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



3. O0beM AUCHUNIMHBI (MOIYJIA)

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

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOH paboTHI (Jac)
CeMeCTp €MKOCTh
Hassanue ?))60 pﬁ Hacrs I/I(.Yl?/lql)<0)c AynutopHas Breayu- CPC (:1)T0Tpe]\(/:[fl
OI1OI BO Y vII 5 (Dép yAHTOop TopHas
s GO, | 38y | Beero Tt
0300)
JeK. | mpak. | mab. ITA KCP
08.03.01 000 | BLB 1 2 37 s | o s | 1| o | 35 3
CTpouTenpCTBO

4 CTpyKTYypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasl (moayJs) xiga OP®O

Tematuueckuil 1iaH, OTPaXaOIIUNA COEpKaHUE UCIUIUIHHBI (MIEpEYEHBb Pa3JIeJIOB U TEM),
CTPYKTYpUPOBAHHOE MO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBECH B Tabmuie 3.1

Tabmuma 3.1 — Paznmensl qucuuruimHbel (MOAYAS), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI
Teky1ero kouTpods st OO

Kogx pe- Kou-Bo "acoB, oTBeieHHOE Ha
dopma
Ne Ha3zBanue Temsl 3ynbTara
Jlex [Ipakr J1a6 CPC TEKYILIEro KOHTPOJIS
00y4eHHUs
Beenenwue B aucunmimmy. Pl PII2 CobeceoBanue, 3ammra
1 | Kiraccel HeopraHudeckux P’IB ’ 4 0 2 7 oTyeTa 1o
COCAMHECHUHN nabopaTopHoii pabote
CobecenoBaHnue, 3alIuTa
5 ATOMHO-MOJIEKYJISIpHOE Pa1, P12, 5 0 5 7 oTuera io a
y4yeHue Pa3 o
nabopatopHoOit pabore
CtpoeHue aToMa 1 Cobecenoane,
neTpno HCCKas CHCTEMA P11, P2, peleHue 3a1a4, 3ammra
3 3n§Me§Tos TH P2, P12, 4 0 2 7 oTHeTa 10
Metencena o P13 nabopaTopHOii pabore,
3ammTa pedepara
Teopus pacTBOpOB. CobecenoBanue,
4 OCHOBHBIE 3aKOHOMEPHOCTH PA1, P2, 4 0 4 7 peleHue 3a1ay, 3aluTa
MPOTEKAHUS XUMUYECKHAX P12, P/13 OoT4eTa Mo
MIPOIIECCOB nabopatopHoOii pabore
OKHUCIHTEIBHO- CobecenoBanue,
5 | BoccTaHOBUTENBHBIC H P11, P2, 4 0 3 7 peleHue 3a1a4, 3ammra
3JIEKTPOXUMHUYECKHE P12, P/13 oTyeTa 1o
IIPOLECCHI nabopatopHOi pabore
Hrtoro no Tadmue 18 0 18 35

4.2 CopaepsxaHue pa3iesioB U TeM TUCHUILIHHBI (MoayJs) niass ODO

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuyeckux coeoureHuil.

Copnepxanue TeMmbl: Benenue B nuciumuinny. [Ipenmer, 3agaun u metoael xumuu. IIpocTsie
U cioXHbIe BemecTBa. Kimaccudukarus mpocThiX U CI0XHBIX BemecTB. Oxkcuapl. Kinaccudukarms
okcuioB. HecomneoOpasyromue u coneodpasyromue okcuasl. Kimaccudukamus coneoOpa3yrommx
okcuoB. [lomydyenue u xumMudeckue cBoiicTBa okcuaoB. OcHoBanus. Kiaccugukamus ocCHOBaHHH.
[Tomyuyenne ocHoBaHMM. XHMMHMUYECKHE CBOWCTBA IIEIOYEH, HEPACTBOPUMBIX M aM(pOTEPHBIX
ocHoBaHuil. Kucnorel. Krnaccudukamus kucnot. [lomydyenune kucioT. XUMHYECKHE CBOWMCTBA
kucnot. Comu. Kiaccupukamus coneit. CpenHue, Kucibie, OCHOBHBbIe comn. 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. Pocun, U. B. O6mas u Heopranndeckas xumus B 3 7. T. 1. O6mas xumus : yueOHUK
st By3oB / U. B. Pocun, JI. JI. Tommra. — Mocksa : U3narensctBo FOpaiit, 2024, — 426 ¢. —

(Beictiee  oOpazoBanme). — ISBN  978-5-9916-3816-6. — TekcT : SIEKTpOHHBIA //
Oo6pasoBarenpHast mnargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (nmata
obpamenus: 22.07.2024).

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

9JIEMEHTOB : yueOHwuK aiist By3oB / . B. Pocum, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiir,
2024. — 492 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02292-6. — TeKcCT : 3JI€KTPpOHHBII
// O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536242 (nmara
obpamenus: 22.07.2024).

3.  Pocun, 1. B. OO6mas u Heopranndeckas xumus B 3 T. T. 3. Xumus p-3JIeMEHTOB :
yuebnuk i By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : M3parensctBo Opaiit, 2024, —
436 c. — (Bricmiee obOpazoBanme). — ISBN 978-5-534-02294-0. — Tekct : 371eKTpOHHBIN //
OOpasoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nata
obpamenust: 22.07.2024).

7.2 [donoanumenvnasa numepamypa

1. bopucos, A. H. AHanmuTHueckas XuMus JJIs [I€1aroroB. PacyeTsl B KOMTMUECTBEHHOM
aHanM3e : y4eOHMK M mpakTukyMm st By3oB / A. H. bopucos, U. 0. TuxomupoBa. — 3-e u3z.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 153 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-09281-3. — Tekcrt : snexTpoHHbI // OOpa3oBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/536758 (mara obpamenus: 22.07.2024).



2. Kyp6arosa, C. B. Dnexrpoxumus : yuebnoe mocobue / C. B. Kypbartosa, E. E.
Ounkensiteitd, P. B. lagurynun. — Camapa : Camapckuii yausepcuter, 2022 — Yacts 1 :
PaBHOBecust B pacTBopax 3yeKTpoauToB. I'ereporennsie paBHoBecuss — 2022. — 116 ¢. — ISBN
978-5-7883-1743-4. — Tekcr : 37eKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs] CHCTEMA. —
URL: https://e.lanbook.com/book/336566 (mara obpamenus: 18.07.2024). — Pexxum goctymna: ais
aBTOPHU3. MOJIH30BATENIEH.

3. Ps6os, B. JI. Xumus vedtu u raza : yaebnoe nocooue / B.JI. Pa6oB. — 3-¢ u3zn., ucrp.
u gon. — MockBa : UHOPA-M, 2024. — 311 c¢. — (Bwicmee obpaszoBanme). — DOI

10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : osnekrponnsii. - URL:
https://znanium.ru/catalog/product/2145088 (mara oOpamenus: 23.07.3783). — Tekct
AJIEKTPOHHBIN.

4. Cemyxun, C. I1. Xumusa vHedtu u raza st reosioroB : ydebnoe 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 oOpamenms: 18.07.2024). — Pexum goctyma: uis
aBTOPU3. MTOJIL30BATEIICH.

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

obpamenus: 22.07.2024).

6. Xumus. Paznen «Opranudeckas xumus» : yuebHoe nocooue / M. B. Temepesa, M. H.
KoxxeBuna, E. A. Ckynaea, C. b. JloBunenkas. — Omck : Omckuii [AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — TekcT : 3neKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CHUCTEMa. —
URL: https://e.lanbook.com/book/407573 (nara obpamenus: 18.07.2024). — Pexxum goctyma: amis
aBTOPH3. MOJIb30BATEIICH.

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

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

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

Nk -

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

http://www.consultant.ru/

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

OcHOBHOE 000PYI0OBAHUE:

- [Ipoexrop

- AkBaguctusuisitop PHS AQUA 4
- Becsl anammtnaeckue BJI-210

- Nonomep M-500 6a30BbIit



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

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

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

08.03.01 «Crpoutensc | OIIK-1 : CnocoGeH pemats 3agauu OIIK-1.2k : Mcrionp3yeT ecTeCTBEHHOHAYYHBIE M
TBO» po(hecCHOHANBHOM JeATENbHOCTH €TO/Ibl ¥ MOZIENIN B TEXHUYECKHUX IPHIIOKECHUSX, B
(B-CT) Ha OCHOBE MCIIOJIb30BAHUS TEOPETH | BIJENACT KOHKPETHOE COJEPKaHUE B IPUKIIaJHBIX

YEeCKUX M MPAKTHIECKNX OCHOB €CTe | 3a/adax

CTBEHHBIX M TEXHUYECKHX HayK, a T

aKoke MaTEMAaTHYECKOTO ammapara

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 «Cniocoben pemats 3a1a4u mpoecCHOHATbHON ACATEIHPHOCTH Ha
OCHOBE UCIOJIb30BaHUS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U TEXHUUYECKUX
HayK, a TAaK’K€ MaTEMaTUYECKOT0 aIapaTa

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 : Ucnome3yeT ecrecT 0OBSCHSIET: COCTaB, CTPOCHUE U
BEHHOHAYYHBIC METOIBI U MOJIE XMMHYECKHE CBOWCTBA KHCIIOT,
JI B TEXHUYCCKUX TPUITOKECHHS OCHOBaHHWH, OKCHJIOB, aM(pOTep
X, BBIJICJIIET KOHKPETHOE COZIEP HBIX COCTUHEHUH, COJIei; aTOMH
(yHIaMEHTAILHBIX Pa3/Ie0B XU
YKaHWE B MPHUKIIAJHBIX 3a/1a9ax 0-MOJIEKYJISIPHOE YUCHHUE; CTPOE
P 31 | mMuM B 00beMe, HECOOXOAMMOM [
HUE aTOMa; IEPUOMUYECKYIO CH
I aH | JI OCBOCHHS XUMHUYECKUX OCHO
CTEeMY 3JICMEHTOB; TCOPHIO PACT
1 e | BIpH pelieHHH npodeccuoHan
BOPOB; OCHOBHBIC 3aKOHOMEPHO
BHBIX? 33/1a4
CTH IPOTCKAHUS XUMHYECKUX T
POILIECCOB; KHCIOTHO-OCHOBHEIC
Y OKHCJTUTEIILHO-BOCCTAHOBHUTE
JIbHBIE CBOMCTBA BEIIECTB




N I "o

CH
uec

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

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

W T4 =

aB
bI

BBINIOJIHEHHSI OCHOBHBIX XMUMHYE
CKHUX JJa0OpaTOPHBIX ONepanuit

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

Tabnuna 3anoiHsAeTcsl B COOTBETCTBUU C paznenoM 1 Paboueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

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

KoHTponupyemble IIaHupyeMBbIe pe3y

JIBTAThI O6y‘I€HI/I$[

KoHTponupyembie TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JUCLIUITINHBI

Texymuii KOHTPOJIb

IIpomexxyTouHas art
TecTalus

Ounas popma oOydeHus

P/I1

3HaHue : GyHIaMEHTabH

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

BOCHH XUMHYCCKUX OCHO
B IIPH pEIICHUHU NpodeccH
OHAJIBHBIX? 3aaa4

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




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

OBHBIX XHMHYECKHUX JIA00
PaTOPHBIX OIepalui

1.1. BBeaenue B AUCIUILI
uny. Kitaccel Heopranuue

Ta

Ta

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

1.2. ATOMHO-MOJEKYJISIpH
o€ yueHHe




JlabopaTtopHas pado
paTopras p Tect

Ta
1.3. Ctpoenne atoma 1 e | J1aboparopuas pabo | Jlaboparopras pa6o
puoaudeckas cucremasn | T@ Ta
emenrtoB [[.11. Menzaeneen JlaGopaTopHas pa6o
a Tect

Ta
1.4. Teopust pacTBOpOB. Jlabopatopnas pabo | JlabopaTtopnas pabo
OcHoBHEIE 3aKkoHOMepHOC | T2 Ta
TH NPOTEKAHMS XUMHHICCK | [a60patopras paGo Teer
HX TPOIECCOB Ta

Jlabopatophas pado | JlabopaTopHas pabo
1.5. OKHCIUTENBHO-BOCCT | g Ta
AHOBHUTEJNBHBIE U JIEKTPO

JlabopaTtopHas pabo
XUMHUYECKHE [TPOLIECCHI paTop p Tecr

Ta

4 Onucanme nmpoucaypbl O€cHUBaHUSA

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

N (OneHouHOE cpencTBO™
B yueOHOU HeSTEIBHO —
(CobecenoBan [OTyet 1o 1a00paTOpHOIi P Tect x Temam 1-
cTH Pedepar [Bamaun lToro
e aboTe 5
Ulekun - - - - 10 10
UlaGopaTopHbie paboTsl |25 14 - - - 39
aCaMocm;{TenLHas{ pabot| i 5 ba i b7
|ATTecTanus - 14 - - 10 24
Htoro 25 28 3 24 20 100
*QOuHas popma 00ydeHus
. OneHouHOE cpencTBO* *
Bun yueOHoM —
ACATCTILHOCTH CobecenoBanue Otuer 1o 1abopatoproii pad | Kourpoibn Tect k Temam 1-5 |Utoro
ore ast pabota
Jlexmn - - - 10 10
JlaboparopHbie paboThI 25 4 - - 29
CamocrosiTenbHas padora |- 4 47 - 51
ATtTrecTanus - - - 10 10
HUroro 25 8 47 20 100

**OuHo-3auHas popma 00ydeHUs

Cymma 6anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHPHOCTH B pamMKax
JCIIATUTMHBI, TICPEBOIUTCS B OIIEHKY B COOTBETCTBUU C TAOJUIICH.

Cymma OanioB O1eHKa IO IPOMEKY

o XapaKTepI/ICTI/IKa KaueCTBa Cq;)OpMI/IpOBaHHOCTI/I KOMIICTCHI WU
TOYHOHM aTTCCTallun

10 JUCHHUITIIINHE

CTyIeHT 1eMOHCTPUPYET CHOPMHPOBAHHOCT JHUCLUILUTHHAPHBIX KOMIIETEHIUH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTEMAaTHYECKoe U NTy0oKoe 3HaHHE y4eOHOro Marep
1aJla, yCBOMJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JONOJIHUTEIbHOU JIUTEpaTypoH, pe
KOMEHJOBaHHO IIPOTPaMMOH, yMeeT CBOOOAHO BBINOIHATH IPAKTHUECKUE 3a1aHN,
MPeyCMOTPEHHbIE MPOrpaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSIM
U, YMEHUSIMHU, IPUMEHSIET UX B CUTYaLUsIX IOBBIIEHHOH CI0XKHOCTH.

«3a4TCHOY /
ot 91 mo 100
«OTIIMYHOY




CTyneHT IeMOHCTPHPYET COPMUPOBAHHOCTD IUCHUILTHHAPHBIX KOMIIETCHIUA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUSA, YMEHUSA OCBOCHBI, HO JOIYCKAIOTCSl HE3HAYUTEIbHBIC omvn61<n, HET
«XOPOIIIO» OYHOCTH, 3aTPY/IHEHHUS NIPU aHATUTHUYECKUX ONEpalusix, IEPEeHOCE 3HAaHUN U YMEHHU
1 Ha HOBBIE, HECTAHJAPTHBIC CUTYalllH.
CTyneHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUINHAPHBIX KOMIIETCHIUH: B X
«3a4TeHo» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITUH JOIYCKAIOTCS 3HAUUTENbHBIE OIIMOKH, POSIBIISIETC
ot 61 1o 75 «YJIOBJETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 10 HEKOTOPBIM JUCHUIUITMHAPH
o» BIM KOMIIETCHIIMSIM, CTYICHT HMCIIBITBIBACT 3HAYNUTEIbHBIC 3aTPYIHEHUS IIPU OLIEPHUP
OBaHMHU 3HAHUAMHU M YMEHUSAMHU IPU UX IIEPEHOCE HA HOBBIEC CUTYALIUH.
«HE 3a4TCHOY /
or 41 10 60 S — VY crynenra He C(bOIiMHpOBa}{LI JHCLUAIIIIMHAPHBIC KOMIICTCHIIUH, TIPOSBIICTCS HENO
CTaTOYHOCTDb 3HAHWW, YMCHHUH, HABBIKOB.
HO»
«HE 3a4TEHOY /
ot 0 110 40 P ——— JlucuumimuHapHbple KOMIIETCHIUH HE cdjopmnpoxzaﬂbl. [IposiBnsieTcs moyiHOE WM
Hon MPAaKTUYECKH MTOJTHOE OTCYTCTBHE 3HAHWM, YMEHUM, HABBIKOB.

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBbIii IepevyeHb BONPOCOB M0 TeMaM

S

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.

Yro takoe okcuabl? Kak ux kinaccuuuupyroT o XuMU4eCKUM CBOMCTBaM?

Uro Takoe OCHOBHOCTb KHCIOTbI, KHCIOTHOCTh OCHOBAHHUSA?

Yo Takoe OCHOBHBIE CONH?

B uem 3axmiouarorcs cBoiicTBa aMmGOTEPHBIX THIPOKCHIOB?

Kaxue Bunpl coneit paznuiaror?

Yro Takoe peakuus HelTpanuzaun? Kakue npoayKTsl peakiuu 00pa3yroTcs Ipy peakuu
HEeUTpaIn3anuu?

CdhopmynupyiiTe 3aK0H MOCTOSHCTBA cocTaBa?

Hanummmre mojTHbIe AIEKTPOHHYI0 KOH(DUTYPAIHIO aTOMa KACIOpo/a (TIOPSIIKOBBIN HOMED B
tabmuie J[.M. MenneneeBa 8) u atoma xjopa (mopsikoBsiid Homep B Tabmune J1.1.
Menneneena 17).

VYkaxuTe, y KaKux U3 HIUKE MPUBEICHHBIX MOJIEKYJT XMMHUYECKUE CBSA3H UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,

[laiiTe onpeneneHre BaJ€HTHOCTH.

Kakas snextpoHHas KOHGUTYpAIHsi aTOMOB SBIISIETCS yCTONYUBON?

Momnsipaast macca BemiectBa? Jlaiite onpeaenenue u npuBeaute GopMyiy pacyerTa.
MonsipHast Macca sKBHUBaJieHTa BemlecTBa? JlaiiTe onpeneneHue u npuseaute Gopmyiy
pacuera.

CdopmynupyiiTe 3aKOH SKBUBAJICHTOB.

Peakuuu nonHoro oOMeHa UAyT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

Jaiite onpeneneHne CUIbHBIM U CITa0bIM JIEKTPOIUTAM.

Chopmymupyiite npunanun Jle-1larense.

B uéMm paznuume B CTpOEHUHU BHEILIHETO SHEPIeTHUECKOT0 YPOBHS Y METAILJIOB U
HEMETaJlJIOB?

Kak ycTpoeHna kpucTaminyeckasi pereTka MeTauiioB?

W3 npuBen€HHOTrO NMepeyHs BHIMUIINTE HA3BAHUS METAJLJIOB, 3aMUIINTE CUMBOJIBI 3TUX
AJIEMEHTOB: OJIOBO, KaJMHUH, MBIIIBSK, HOJI, OJIOBO, TEIUTYp, Oapuii, KpUIITOH, MOJIMOICH,
CeJIeH, PTYTh, OepUILIHIA, OOp.

Uro Takoe koppo3usi? Kakue BUIbI KOPPO3UU PA3THUAIOT?

[Tepeuncnure cnocoObl 3aLTUTHI OT KOPPO3UH.

Kakue peakuuu Ha3bpIBalOT OKUCIUTENBHO-BOCCTAHOBUTEIBHBIMU?

Kax naiiTu cTeneHp OKUCIEHUs aTOMa XUMHUYECKOTO 3JIEMEHTA 10 (opMyJie ero
coenuuenus 7Kakoii camblil a5ieKTpooTpuiiaTeabHbIi anemMenT [lepruoanueckoit cucremsl JI. 1.
Menneneesa.

Uro Takoe anexTponus? Kakue BUABI 2JIEKTPOIN3a pa3auvaroT?




26.
27.

28.
29.
30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.

42.
43,
44,

45.

CpaBHUTE NPOLIECCHI TUAPOIIN3A U AIIEKTPOJIN3A.

B Tpu npoOupku, cogepxaliiye NOPOIIKY MarHusl, »enes3a u cepedpa, 100aBUIN OJMHAKOBBIN
00BEM comsHOM KucnoThl. B kakoil mpoOupke He OyaeT HabmoaThCs BhIACNeHUE Ta3a? B
KaKoW MPOOMPKE peakins CTaHeT MpoTekaTh 0ojee OypHo? OTBeT 000CHYHTE.

Uto Takoe xuMuueckas KuHeThka? UTo Ha3bIBA€TCsA CKOPOCThIO XUMHUUECKON peakiuu?
Coopmynupyiite npasuio Baut-I'odda.

Kakoe cocrosiHue o0patumMoil peakiiuu Ha3blBaeTCsd XMMHUUECKUM paBHoBecueM? Kak ero
CMECTUTH?

Kak yreuku Hetu npu e€ 100b14€e ¥ TPAaHCTIOPTHPOBKE BIUSAIOT Ha COCTOSIHUE OKPYXKArOIIEeH
cpenpl?

KakoB coctaB nedtu?

Kakue ¢pusnueckne cCBOHCTBA KOMIOHEHTOB HE(TH JIexKaT B OCHOBE MEPEroHKu HedTu?

Yo Takoe OKTaHOBOE YHUCIIO?

Kak noBpIIa0T OKTaHOBOE YHUCIIO?

YpaBHeHUe KOHCTaHThI paBHOBecHs rereporeHHon peakuuu CuCO3(1)«>CuO(T)+CO,(T)

HUMECT BUJ .

[Ipu HapyIeHUN HUKEIEBOTO MOKPHITHS Ha JKEJIE3HOM M3CIIMU B KUCJIONW Cpeie Ha aHOJIe
OyZeT mpoTeKaTh peakius, ypaBHEHHE KOTOPOil UMeeT BUJ .
[Tpu paboTe ranbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 KaIMHUEBOTO M HUKEJIEBOTO
AIEKTPOIOB, TOrpy>keHHBIX B 0,02M pacTBOpHI UX CyJb(]aToB, Ha KaTOE MPOTEKACT
peakiysi, ypaBHEHUE KOTOPOW UMEET BU/]L .
[Ipu HapyIEHUN OJIOBIHHOTO MOKPHITHS HA YKEJIE3HOM M3CJIMH B KUCJION Cpejie Ha aHO/Ie

Oy/eT MpoTeKaTh peakius, ypaBHEHHE KOTOPOH UMEET BH]
VKaxute 4nciio MPOTOHOB M YKCJIO JIEKTPOHOB B siApe aToma rmog Homepom 20.

[To xakOMy ypaBHEHHUIO PACCUMTHIBACTCS BETMYMHA AJIEKTPOIHOTO MOTEHIIMAA IS
METaJUTMYECKOT0 3JIeKTpoaa?

Kakoe nokpsITe MeTasuia Ha3pIBa€TCsl aHOIHBIM?

Kakoe nokpsITHe MeTasuia Ha3pIBAaETCsl KATOAHBIM?

[TpuBenute npuMep — Kakoi MeTalli1 00pa3yeT KaTOIHOE MOKPBITUE MO OTHOIIEHUIO K
xKemnesy?

[TpuBeauTe mpuMep — KakKoW METaJIT 00pa3yeT aHOJHOE MOKPHITUE 10 OTHOIICHHUIO K
xKenesy?

Kpamxue memoouueckue ykazanus
KoHTponbHBIE BOMPOCH TO3BOJIIIOT TPOBEPUTH CHOPMHPOBAHHOCTH KOMIIETECHIMHA Y

CTY/IEHTA IO JAUCUUIUIMHE (MCIOJIb3YIOTCS NP MOJYyUYEHUH JOIMyCKa K BBIOJIHEHUIO TaOopaTOpHOM
paboThl, 3ammMTe OT4YeTa W TPU TPOBEPKE YCBOECHHOTO JIEKIIMOHHOTO MaTepHuaia, s
CaMOCTOSITCIIEHOM OIEHKH KauyeCTBa OCBOCHUS YUCOHOU MUCIIUTUTHHEI, IIPH TIOJTOTOBKE K 3a4eTy).

HpI/I IIOUCKE OTBCTOB Ha BOIIPOCHI PCKOMCH/JOBaHA OCHOBHAd HW OOINOJHHUTCIIbHAs

JUTepaTypa.

IlIxana oyenku

Ornenka Bamner* Ormnucanue

CTyzeHT IeMOHCTpUpPYeT c(OPMHUPOBAHHOCTH KOMIICTEHIIMH Ha HTOTOBOM YPOBHE, OOHAPYKHUBAET BCECT
OpOHHEE, CHCTEMAaTHIeCKOe U I'TyOOKOoe 3HaHUE yIeOHOT0 MaTepraia, yCBOWI OCHOBHYIO JINTEPATypy U
5 3HAKOM C JIOTIOJTHUTENIFHOM JIUTEPaTy PO, peKOMEHI0BAHHOH! NTPOrPaMMOi, yMeeT CBOOOJHO BBIIOJIHATD
TEOPETHYECKHE U MPAKTHIECKHE 3aJJaHusL, IIPEyCMOTPEHHbIE IIPOrPaMMOM, CBOOOTHO ONepupyeT Iprod
PETECHHBIMY 3HAHUAMM.

CTyzeHT JeMOHCTPUPYET CHOPMHUPOBAHHOCTH KOMIIETEHIIH Ha CPEAHEM YPOBHE: OCHOBHBIC 3HAHHSI OCB
4 OCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIILHBIC OIINOKU, HETOYHOCTH, 3aTPYIHECHHS TPU aHATUTUICCKUX
orepanusx, nepeHoce 3HaHU| 1 Ha HOBbIE, HECTAHJAPTHBIE CUTYAlIUH.

CTyZ[eHT JACMOHCTPUPYET C(bOpMPIpOBaHHOCTI) KOMIICTCHIIMHU Ha 6a30BOM YPOBHE: B X0JI€ KOHTPOJIbHBIX
MepOHpI/IﬂTI/Iﬁ JOITYyCKAaIOTCs 3HAUYNUTCIIbHBIC OH_II/I6KI/I, TMPOSABJIACTCA OTCYTCTBUEC OTACIIBHBIX 3HAHUH 110
HEKOTOPBIM KOMIICTCHIUAM, CTYACHT UCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHUU 3HAH
WSAMU IIPU UX MEPEHOCE HA HOBBLIC CUTYAIlNU.




CTyzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIIHH HA YPOBHE HIDKE 0a30BOT0, MPOSBIIETCS HE

2 2 -
JOCTaTOYHOCTh 3HAHUIL.

1 0 HpOSIBJIS[eTCSI TIOJTHOC WJIN HNPAKTHYICCKU IOJIHOE OTCYTCTBUC 3HAHUH.

*KpuTtepun OlIeHKH YCTHBIX OTBETOB MO OTJEIbHON TeMe TUCIUILINHBI (BCEro 5 TeM)

5.2 Ilpumepsbl TECTOBBIX 3a1aHUM

Tecr Ne 1 (¢ 01HUM M MHOKE€CTBEHHBIM BADHAHTAMHU OTBETOB)

1. Xumnueckas popmyna cynb(UTa KalbLHs

1)CaSOy4

2)CaS0O;

3)CaS

4)C3.2 SO3

2. NaCl, K,SO4, H3;PO,4. Ckonbko BeliecTs U3 IpUBEICHHON IPYIIIBI OTHOCATCS K COMAM?
1)0

2)1

3)2

4)3

3. OT™MeThTE IpymIly, B KOTOPOM IPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,O3 u ZnO

3)CaO u SO,

4)SiO, u N, O3

4. HepacTBOPUMBIM THAPOKCHIOM U IIEIIOYBIO SBISIFOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

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

3)NaOH u KOH

4)FeS u KNOj5

5. IlIpoxyxTom B3anmoneiicteus Cl,O + H,O apnsercs

1 )xsI0pHOBaTUCTAsI KUCIIOTA

2)XJI0pHast KUCIIOTa

3)comnsiHas KUCIOTa

4)xnopucTtas KUCJI0Ta

6. Onpenenure MonekynsapHyro maccy coenunenne CaCOs:

1)25

2)50

3)100

4)150

7. Beibepute XxapakTepUCTHKY COCTaBa MOJIEKYJIbI POCTOTO BEIIECTBA:

I)cocTouT U3 aTOMOB OJTHOT'O BHA

2)COCTOUT U3 aTOMOB Pa3HOI0 BUJA

3)coaep KUT TOJIBKO JiBa aTOMa

4)colIepKUT TOJIBKO OJIMH aTOM

8. O603HauYbTE JEMEHT, KOTOPBI BXOJIUT B COCTaB TJIaBHOM MOATPYIIIIHI:

1 )xanprmii

2)xene3o

3)menp

4)pTyTh

9. Omnpenenure 4YHCIO 3JIEKTPOHOB, KOTOpPOE MOXKET cojepxaTbcsi Ha f — momypoBHe
3JIEKTPOHHON 000JI0UKH:

1)7

2)8



3)10

4)14

10. Ykaxkure 4ncio MpOTOHOB B AApe aToma 1noja Homepom 20:

)10

2)20

3)30

4)40

11. KoBaneHTHas cBs13b Mex1y atToMaMH A-B ocyniecTBisieTcs 3a cyer:
1)nepexona anexkrpona ot A k B

2)cui 3JEKTPOCTATHUECKOT O IPUTSHKEHHUS MEXKYy aTOMaMHU
3)nepexpbIBaHusl aTOMHBIX opOuTaneit atomoB A u B

4)nepexona napsl AJIEKTPOHOB 0T A k B

12. MoHHas CBsI3b OCYLIECTBIISIETCA B PE3YJIbTATE:

1)oGpa3oBanus 001IEH FMEKTPOHHON Haphl

2)nepexoaa IEKTPOHHON Mapbl OT OJJHOTO aTOMa Ha CBOOOIHYIO OpOUTANb APYTOro aToMa
3)cuit AIEKTPOCTATUYECKOTO MPUTSIKEHHS MEKIYy HOHAMHU
4)cMeleHus 3JEKTPOHHOM Mapel OT OAHOIO aTOMa K JPyroMy

13. HauOomnpliee yucio HOHOB 00pa3yeTcs MpU JUCCOLUAIIUH SIIEKTPOIUTA
1)K,SO4

2)LiOH

3)H3PO4

4)A1(SO4)3

5)N33PO4

14. '3meHeHue TaBJICHUS HE CMEIIAET PABHOBECHS B CUCTEME:!

I)HZF + Se :ste

2)H,+ Cl, =HCl

3)H, + Br, =HBr

4)NO + O, =2NO,

15. Okucnurenp — 3TO aTOM, MOJIEKYJIa WU MOH, KOTOPBIN
l)BoccTanaBnuBaeTcs

2)[IpUHUMAET JIEKTPOHBI

3)okucnsercs

4)oTAaéT CBOM 2IEKTPOHBI

16. ITpu >:mekTponm3e BOAHOTO pacTBOpa HUTPATA KaJIMs HA AaHOJE BBIAEIACTCS:
1)O,

2)NO,

3)N,

4)H,

17. Tlpu snekTponuse pacTBOpa HOAM A HATPHUS y KaToda OKpacKa JIakMyca B pacTBOpE:
1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bonopoa obpazyeTcs npu 37eKTPOIU3€e BOAHOTO pacTBOpa:
1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;

19. 3aBUCUMOCTBH CKOPOCTH PEAKLUU OT TEMIEPATYPBI ONIPEAEIACTCA. ..
D)IIpaBunom Baut-I'opda



2)[Ipunnunom Iaynn

3)3axonamu Payis

4 IIpaBunom Knaiinepona-MenneneeBa

20. XuMHuYEeCKOE€ pPABHOBECHE MOJKHO OIPENEINTh, KAaK TaKOE COCTOSHHUE CHCTEMBbI
pearupyromux CUCTEM, IPA KOTOPOM ...

1)ckopocTh MpsAMOI peakiuu O0JIbIIEe CKOPOCTH OOPAaTHOM peakIuu

2)CKOpOCTh OOpAaTHOM peakiuu OOJIBIIE CKOPOCTH MPSMOI peaKiuu

3)CKOpOCTH MPSMON U 00paTHOM peaKIuii paBHBI MKy COOO0M

4)cKOpOCTb MPSMO peakIMyi MEHbIIE CKOPOCTH 00PAaTHON peaKkLuu

Tect Ne 2 (Ha COOTBETCTBHE M OTKPBITOIO THIIA)

1. YcTtaHoBUTE COOTBETCTBHE MEXAY pEareHTaMM M KpPaTKUMH HOHHBIMU YpPaBHEHUSMHU
peakuuii

A. BaC12 u N32CO3

b. Ba(NO3)2 u HzSO4

B. CuCl, u Na,S

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

3. Ba’" + CO5% =BaCOs;

4.Ba%" + $* = BaS

2. Bocnonwsyiitecy Tabmumeit J.M. MenaeneeBa W yCTaHOBUTE IOCIIEIOBATEIHHOCTD
BO3pacTaHus 3apsijia sipa AJIEMEHTOB:

1)kanuit

2)HaTpuid

3)pyounmii

4)akTUHUMI

3. YcTaHOBHTE COOTBETCTBHE MECKAY CUMBOJIOM 3JICMCHTA U €TO HA3BAHHUEM:
1. Al

B. Prytp

I'. AmmoMuHMi

4. YCcTaHOBUTE COOTBETCTBHE:

Cxema m3MCHEHHS CTCIICHEH OKHCICHUS

1.CrY - Cr?t

2.Cr3" - Cr?t

3.Cr% —cr3t

4.CI't - crt

IIpouecc

A. Okucienue

b. BoccranoBnenune

5. YcTaHOBHTE COOTBETCTBHE MEXKIY CXEMOW XUMUYECKON PEaKIMU U BBIPAKCHUEM 3aKOHA
JIEACTBYIOIIUX MACC JJIS MPSIMON PEaKIIuu

CxeMa pCaKkuuun: BLIpa)KCHI/Ie 3aKOHa ﬂeﬁCTBYIOIHHX Macc:
A. CaO(1)+CO,(r)=CaCO5(T) 1. V=K[NOJ? [Cl,]
B. 2NO+CL=2NOCl 2. V=K[NaOH]? [H,S0,]

B. 3H,+N,=2NHj, 3. V=K[NOJ?



I'. 2NaOH+H,S04=Na,SO4+H,0 4. V=K[NaOH] [H,SO4]
5. V=K[NHj3]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YcTaHOBUTE COOTBETCTBUE MEXKIY CXEMaMU IPEBpAIECHUsS BEUIECTB U H3MEHEHUEM
CTETNeHH OKUCJICHUS a30Ta.
Cxema peakuun
A.PH; + NO — H5PO4 + N,
b.P+NO, — P,05+NO
V3MeHeHne CTeTeHn OKUCIICHUS a30Ta
1.-2 =45
2.+3 > +5
.0—+5
A2 —-0
- +2
6.-2—0
7. YcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XHMHUYECKOW pEaklMd U BEIIeCTBOM-
BOCCTAaHOBUTEJIEM B HEH.
Cxema peakiuu:
A.H,S + 0, — SO, + H,O
b. SO; + KI — I, + K,SO5
B. MnO, + HCl — MnCl, + Cl, + H,O
1. MnO,
2. 505
3. H,S
4. KI
5. HCI
8. YKaXuTe COOTBETCTBHE MEXJY PearupyroluuMy BEIIECTBAMHU M COKPAIIEHHBIM HOHHBIM
YpaBHEHHEM peaklUUu (IJIEKTPOJIUTHI TIPEICTABICHbI pPa30aBICHHBIMH BOJHBIMH PACTBOPAMH).
OTBeT 3anummTe B BUJE cOYeTaHus OyKB U mudp.
A. Cu(OH), + HNO; —
b. CuCl, + K,S —
B. H,S + Cu(OH), —
I'. CuSO,4 + 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. YcraHOBUTE COOTBETCTBHUE MEXKIY CXEMOM pEaklMM M CMEIICHHEM pPaBHOBECHUS IpHU
yBeTWYEHUHU 00BEMA peakiinoHHOM cMecu. OTBET 3alMIIKUTE B BUIE COYCTAHUS OYKB U ITUGD.
A. Br, (x) + H, (1) <> 2HBr (1)
b. H, (r) + Se (1B)«> H,Se (T)
B. NH; (r) + HCI (r)«<> NH4Cl (TB)
1. [IpakTHuecku HE CMENIaeTCst
2. CmemaeTcs BIpaBo
3. CmemiaeTcst BIEBO
10. [JaHbl cxembl NpEBpaAIllEHUM, NPOTEKAIOIIME B BOJHBIX pPACTBOpPaX. 3aKOHUYUTE

[0, I SRS



YpPaBHEHHE pEaklUMU U YCTAHOBUTE COOTBETCTBHE MEXIY CXEMOH peakiuuu U CyMMOH
KO?((UIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUHU.

A. AgNOj3 + NaCl —

b. Be(OH), + CsOH —

B. BaCO5; + H,SO4 —

I'. NaOH + HCI —

Kpamxue memoouueckue ykazanusi

TecTupoBaHue NPOBOAUTCA NPU 3aBEPLICHUM H3YUYEHHUS MNPOMIEHHOT0 Marepuaia IIo
OTIIeNbHBIM pa3zzgenaM TeM. CymmapHas OIeHKa MO MPOMIEHHBIM T€CTaM MEPEBOJUTCS B Oalljibl C
COXpaHEHHEM IPOIOPIHi, CONIACHO KPUTEPUSAM OLIEHKH (MaKCHUMaJbHBIM 0asll 0 CyMMe TeCTOB—
20). Bpemst tectupoBanusi, 00b19HO He MeHee 40 MuHYT. Pe3ynbraTtel TECTHpPOBAaHUS MPOBEPSET

npenoaaBaTciib.
Ilkana oyenxu

Ouenka Bamnbt Onucanue

5 19-20 Brmonneno 6omnee 90 % 3amanuii

4 14-18 Brimonaeno ot 70 go 89 % 3amannii
3 10-13 Beimonueno ot 50 1o 69 % 3ananuii
2 6-9 Bemmonneno ot 30 no 49% 3amanuit
1 0-5 Brinonneno menee 30%

5.3 Illpumep 3agaHuii Ha 1a00paTOPHYIO padoTy

Temaruka 1a60paTopHBIX padoOT (7151 CTYIEHTOB OYHON (OPMBI 00YUEHHs):

Knaccel HeOpraHndeckux cCoequHEeHNI. XMMHYECKUE CBOMCTBA OCHOBAHUM, COJIEH, KHCIIOT.

3aKkoH SKBHBaJIEHTOB. OmpeieneHre MOISIPHOM MacChl SKBUBAJICHTa MeTallja.

3. CtpoeHue aroma U MEepHOJUYECKasi CHCTEMa 3JIEMEHTOB. XUMUYECKas CBSI3b U CTPOCHHE
BEIICCTBA.

4. Crnoco0Obl BbIpaX€HHE COCTaBOB pacTBOpPOB. OmnpeenieHue KOHIIEHTPAIMKA PACTBOPOB

METOJIOM TUTPOBAHHS.

Peaxiinu norHoro oomMeHa.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUH.

7. DnexkTponus.

TemaTtnka 1a00paTOPHBIX pabOT (715 CTYICHTOB OYHO-3a09HOM (POPMBI O0yUCHHUS ):

N —

AN

1. Peakuuu noHHOTO OOMEHA.
DIIEKTPOIH3.

[Tpumeps! 3a1anuit st 1a00paTOPHBIX paboT (Ass Becex popm oOydeHws ):

3aganue 1

[IpencraBere pazBepHyThIi oTBeT. K 2 Mi pactBopa cymbdara menu (II) B mpobupke
nobaBbTe Tako ke 00BbEM pacTBopa eakoro Hatpa. Uro Habmonaere? CocTaBbTe MOJIEKYIISIPHOE U
MOHHOE YpaBHEHUS peaknuu. PaccMoTpute e€ ¢ mo3unmii OKUCICHUS-BOCCTAHOBICHUS. MOXKHO JIH
OTHECTH PEeaKLUu OOMEHa U 3aMELIeHUs K OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3aganue 2

[IpencraBere pa3BepHyThIl oTBeT. B mpobupky Hanelite 4-5 mu pacTBopa cynbdara Meau
(IT) u omyctute B He€ Kycodek xene3a. OcraBbre MpoOHpKy B mTatuBe Ha 1-2 mMuH. CocraBbre
YpaBHEHHSI PEAKIIMU U PACCMOTPHUTE €€ C MO3HUIINU OKUCICHUA-BOCCTAHOBIICHUSI.



3amanmue 3

[IpencraBere pa3BepHyTHIN O0TBET. OMyCTUTE CTEKISIHHYIO MAJOYKy HAa YETBEPTh B COJSTHYIO
KucnoTy. BTopyro nmanouky omyctuTe B pacTBop aMmMuaka. [logHecuTe cMOUeHHBIE KOHITBI MajJ04YeK
omusko apyr k npyry. Uro nHaOmromaere? MOXXHO JM TOBOPUTH 00 HMOHHOM B3aUMOJICHCTBUU
BELIECTB B IAHHOM JKCIIepUMeHTe?

3amanne 4

[IpencraBere pa3BepHyThII OTBET. B mpoOupky ¢ 2 M pacTBopa TMIPOKCHJA HATpHs
HajeiTe 3-4 Kamum CUpTOBOTO pacTBopa (eHondtanenHa. Urto Habmomaere? 3areM a00aBBETE
HECKOJIBKO KaIelb COJISTHOW KUCIIOTHI 10 00eCIIBEUNBAHUS PACTBOPA.

3aganue 5

[IpencraBere pa3BepHYTHI O0TBeT. B mpobupky Hameiite 2-3 M pacTBOpa XJIOpHIA WIH
cynbdara nuHKa U 106aBeTe 7-10 Kamens pactBopa ménoun. B3bonTaiite coaep:kuMoe IpOOHPKH.
Uro nabmomaete? JlobGaBsre B TpOOMpPKY Takoil ke O0OBEM pacTBOpa CEpHOW KHUCIOTHL YTO
HaOmronaete?

3aganue 6

3aXMUTEe B MeTalIMyeckue munipsl Hebonbmoi kycouek Mena (CaCOs3) u npokanuBaiTe
€ro HECKOJIbKO MHHYT HaJ IUlaMeHeM cnupToBKU. Ha kakue BemiecTBa pasznaraercsi kapOoHAT
KaJbIUs IPY HArpeBaHUU? 3aNuIINTe YpaBHEHUE PEaKIIHH.

3amanue 7

B otmenbHBIX TIpoOMpkax wucciemyiTe oTHomeHwe okcuma kKaibiusa (CaO) x consHOH
kucnore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hamummre ypaBHEHHE pEaKIIUU.
AHnanornunble OmnbITel TpoBeAauTe ¢ okcugom wmeau (CuQO). Chenaiite BBIBOJ O CBOWMCTBax
OCHOBHBIX OKCHJIOB.

3amanue 8

[TomectuTe B MpOOMPKY HEOOIBINOE KOIMYECTBO KPUCTALIMYECKOTO areTata HaTpusl U
npuieite pactBop cuibHOW coistHoM kucnotel (HCL). Ilo xapakTepHOMy 3amaxy oInpenenute
oOpa3oBaHue yKCycHOW KuciOThl. CocTaBbre ypaBHEHHE peakiuu. KakuM MeTosoM IMoirydeHa
YKCyCHasl KUCIIOTA.

3amanne 9

[TpurotoBbre 2M (aByMoOusiHbIN) pacTBOp NaCL.

3aganune 10

ITpurotoBbre 15% xsopuna HaTpus.

Kpamxue memoouueckue ykazauus

Pe3ynbrarel, MoydeHHBIE B X0JI€ KCIIEPUMEHTA JIOJKHBI OBITh O()OPMIICHBI B BHJIC OTYETA.
CTy,HeHTOM JOJIZKHBI 6BITB MMOATOTOBJICHBI OTBCTHI HAa KOHTPOJIBHBIC BOIIPOCHI IO TEMaM pa60T
MpaKTUKyMa, perieHsl 3aaanus JlabopaTtopHOTro mpakTUKyMa (CM. pabodyro mporpamMmy, pasieibl:
5.2 CopaepxkaHue pasfenoB U TeM AMCHUIUIMHBL, 6. MeToauueckue yka3zaHUs 1O OpraHHU3aIHH
M3Yy4YEeHUs AUCUUILINHBI (Moayis)). Ilpu moncke oTBETOB HAa BOMPOCH! PEKOMEHJ0BaHA OCHOBHAsS U
JIOTIOJTHUTEIbHASL  JTUTeparypa (CHHCOK JIMTEepaTyphl MpEACTaBieH B pabouell mporpamme

JIACITUTLIINHBI).
Hkana OUYEHKU
Ornenka Bamner*  |Onmcanue
CryzeHT 1eMOHCTpHpPYeT c(hOPMHPOBAHHOCTH KOMITCTEHIIUH, 0OHAPYKUBAET BCECTOPOHHEE, CHCTEMATHY
5 4 eckoe 1 riyboKkoe NOHUMaHUe yueGHOro MaTepuaia, HOJHOCTEI0 C(OPMUPOBAHBI YMEHHS M HABBIKU [IPH
BBIMIOJIHCHUH JIAOOPaTOPHOiT paboThl, 0pOpMIICHHH PE3yJIbTATOB H 3allUTE OTYETA 110 JabopaTtopHoil pab
ore. Bce 3amanus ocBOEHBI.
CTyIeHT JeMOHCTpUpyeT c(hOpPMUPOBAHHOCTh KOMIIETEHIIMH HA CPEJHEM YPOBHE: OCHOBHbBIC 3HAaHUS OCB
4 3 OCHBI, YMCHHS ¥ HABBIKU TIPH BBIIOIHEHUH J1a00paTOpHO paboThl, 0)OPMIICHHHU PE3YNIbTATOB U 3aLIHUTE
ordera 110 J1abopatopHoit paboTe chopMupoBaHbl. Bce 3amaHus 0CBOGHBI, HO IOMYCKAIOTCS HE3HAUUTEI
bHbIC OLIMOKH, HETOYHOCTH, 3aTPYIHECHUS P aHAJIUTUYECKUX ONEPalUsX.




CTyzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETEHIINH Ha 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIBHBIX
MEpONPHUATHH OMYCKAIOTCS 3HAYUTETBHBIE OMINOKHY, CTYACHT UCIIBITHIBACT 3HAYNTENbHbIE 3aTPyIHEHHS
3 2 IIpU NepPEeHOCe 3HaHUM Ha HOBbIE IPAKTUYECKUE CUTYAllMU. Y MEHHUS U HaBBIKU IIPU BBIIIOJIHEHUHU J1abopaT
OpHOH paboTHI, 0OPMIICHHH PE3yIbTaTOB ¥ 3aIUTE OTYETa 0 JJabopaTopHOH paboTe chopMHUPOBaHBI H
€II0JTHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO C(HOPMYTHPOBAHBI BEIBOJIBI.

CTyZ[eHT JAEMOHCTPUPYET C(l)OpMPIpOBaHHOCTB KOMIIETCHIIMU Ha YPOBHE HUXKE 63,30B01"0, MPOSBJIAETCS HE

2 1 -’ .
JA0CTAaTO4YHOCTh 3HAHUU, YMCHUU U HABBIKOB

1 0 [IposBiseTcs noaHOe WIK NPAKTUYECKH MTOJIHOE OTCYTCTBHE 3HAHUN, YMEHHUM U HaBBIKOB

*[IIkana OIIEHKM IO OTHIENbHOM JabopaTopHOil paboTe aucuuIUMHBL (ouyHast Qopma
o0yudeHus - 7 1abopaTOpHBIX pabOT; OUHO-3a04yHas popMa 00yueHus - 2 paboThI)

5.4 Ilepeuenn TeM pedepaToB

Tema pedepara « TUIBI XUMUYECKOM CBA3M»

Kpamkue memoouueckue ykazanus

Pedepar nomxeH ObITb OQOpMIEH B COOTBETCTBHE C YCTaHOBJIEHHBIMU TpeOOBAHUSIMHU
TpebGoBanus K 0QPOPMIICHHIO TEKCTOBOM YaCTH BBIITYCKHBIX KBaTH(PUKAIMOHHBIX Pa0oT (IIPOEKTOB),
pedepaToB, KOHTPOJIBHBIX PabOT, OTUETOB IO MpaKTHUKaM, JJabopaTopHbIM padotam. CTpyKTypa U
npaBuia  opopmienusi. CK-CTO-TP-04-1.005-2015. IlucbmeHHBI  pedepaT  sBiseTCS
00s13aTeNbHON PadOTOM M HEOOXOJUMBIM YCIOBHEM ISl CIaYH JUCIUTUIAHBL.

O0bem pedepara — 15-20 crpanun. Pedepar sBasercs ydeOHO-HCCIETOBATEIHCKON
paboroii. bonee 50 % TekcTa pedepara AOKEH COCTABIATH OPUTMHAIBHBIM aBTOPCKUHA TEKCT.
[IpoBepuTh TEKCT Ha IJIATMAT MOYKHO Ha caiiTe http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar
JIOJDKEH COCTOSITh M3: THTYNA, COJEPXKaHMs C YKa3aHHEM CTpaHHIl pasaenoB pedepara, BBEICHUS
(OTpa3uTh akTyaJbHOCTb TEMBI, €€ BaXXHOCTb JJ IOHMMAHHUS XUMHYECKHX IPOILIECCOB,
NPUHAAJICKHOCTE K  (DyHJZaMEHTAJIbHBIM IOHATHAM XUMHM, OOO3Ha4MTh WEJIM U 3aJa4u
MUCbMEHHOW paboThl), OCHOBHOM YacTH, COAEpIKaIlel HECKOIbKO Pa3JieNoB/IIaB (B KOHIIE KaXKIOH
IIaBbl/pasfesia — KpaTKhe BBIBOJBI), 3aKitoueHHUs (0003HAYUTH BBIBOJABI, KOTOPBIC IOJKHBI
COOTBETCTBOBATH 3a/layaM PabOThl; IOCIE BBIBOJOB OOOOIIMTH M3YUYEHHBIH Marepual, MOABECTH
UTOTH pabOThl, OCHOBaHHbIC Ha aHAJIM3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CHCTEMaTU3UPOBAHHBIX
U TUIATEIbHO M3YyYEHHBIX NMpU paboTe ¢ JUTepaTypoil), CIUCKa JIUTEpaTypbl (HE MeHee S5-Tu
UCTOYHUKOB). PedepaTsl CTYAC€HTOB JOKHBI OTINYATHCS.

Illkana oyenku

Orenka Banner Onucanue

CTyIeHT IEMOHCTPUPYET CHOPMHUPOBAHHOCTh KOMIIETEHIIMM Ha HTOTOBOM YPOBHE, OOHAPYKHBAET BCECTOP
OHHEe, CHCTEMaTHYeCKOe U IIy0oKOoe 3HaHHEe y4eOHOTo MaTepHaa, yCBOMI OCHOBHYIO JIMTEPATYPY U 3HAK
5 3 OM C JIOTIOJHUTENBHOM INTepaTypoii, PEKOMEHI0BaHHOM IIPOrPaMMOii, yMeeT CBOOOIHO BBIIOIHATH MPAKT
HYECKHe 3aaHMus, IPEyCMOTPEHHEIE IIPOTPaMMOH, CBOOOIHO OIIepUpyeT NIPHOOPETeHHBIMH 3HAaHUSIMH. O
dbopmieHne pedepara 1 €ro OpUrHHAIBHOCTh COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHHUSM.

CTyzmeHT IeMOHCTpUpPYeT C(OPMHPOBAHHOCTH KOMIIETCHIIMH Ha CPEIHEM YPOBHE: OCHOBHBIEC 3HAHHS OCBOE
4 2 HBI, HO JIOMYCKAIOTCS He3HAYUTEIbHBIC ONTMOKH, HETOUYHOCTH, 3aTPyJHEHHS IIPH BHITOJHEHUH aHAIN3a JTUT
epaTypsl, epeHoCce 3HAHUH U Ha HOBbIE, HECTAHAAPTHBIE CUTyanuH. Pedepar opopmieH ¢ He3HAUUTEIbHBI
MM 3aMmedaHusiMi. OpUrHHAIBHOCTD pedepaTa COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHHUSIM.

CTyzmeHT IeMOHCTpUpPyeT ChOPMHPOBAHHOCTH KOMIIETCHIINH Ha 0a30BOM ypOBHE: B X0/1€ KOHTPOJIBHBIX M€
PONPHATHIA IOMYCKAIOTCSA 3HAYUTEIbHBIE OLIMOKH, IPOSBIAETCS OTCYTCTBHE OTJAEIbHBIX 3HAHHUM, CTYAEHT
3 1 HCTIBITHIBAET 3HAYUTEIIbHBIC 3aTPyIHEHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU IIPU UX IIEPEHOCE HA HOBBIC CUTYa
. Pedepat opopmiier co 3HaUMTENBHBIME 3aMedaHusIMH. OpUTHHAIBHOCTE ped)epaTa COOTBETCTBYET yC
TAHOBJICHHBIM TPEOOBAHUSIM.

CTyzmeHT IeMOHCTpUpyeT ChOPMHUPOBAHHOCTH KOMIIETEHIIMH HA YPOBHE HIKe 0a30BOT0, MPOSIBIISETCS HEZIO
2 0,5 CTaTOYHOCTH 3HaHHH. OdopmieHHe pedepaTa U ero OpUrHHAIBHOCTb HE COOTBETCTBYIOT YCTAHOBJICHHBIM T
peboBaHUAM.

IposiBisieTcs MOIHOE WM MPAKTHYECKH MONHOE oTCyTcTBHE 3HaHMiH. Odopmienue pedepara u ero opuruH
aIbHOCTh HECOOTBETCTBYIOT YCTAaHOBICHHBIM TPEOOBAHUSIM.

5.5 Ilpumep pa3HOYpPOBHEBBIX 32/1a4 U 3aIaHUil

IIpumepsl 3axa4:
3amaua 1.
CocraBpTe CXE€My YpPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOW PEAKIMU, HWAYIIEH IO


http://antiplagiat.ru/

cxeMme

KMnO, + H3PO5 + H,SO4 — MnSO,4 + H3PO,4 + K,SO4 + H,O

3amaua 2.

CocTaBpTe CXEMy YpPaBHEHHsI OKHCIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIIUH METOIOM
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETo B IIETIOYHOM cpejie:

KMnO,4 + KNO, + KOH — K,MnO,4 + KNO5 + H,O

3amaua 3.

CocraBere CXEeMy YpaBHEHHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOW pEaKIUd METOJIOM
AIIEKTPOHHO-MOHHOTO OanaHca, MPOTEKAIOIIEro B KUCIION cpeie:

KMnOy4 + H,S + H,SO4 =MnSO4 + S + K,SO4 + H,O

3agaua 4.

CocraBere CXeMy YpaBHEHHUS OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOW pEaKIUd METOJIOM
ANIEKTPOHHO-UOHHOTO OajiaHca, MPOTEKAIOIIETr0 B HEUTPaIbHOU cpejie:

KMHO4 + I(NOZ + Hzo g I(NO:; + Ml’lOz + KOH

3agaua 5.

CocraBere CXeMy TaJbBAaHHYECKOTO JJEMEHTAa, B KOTOPOM 3JEKTPOJaMH SBISIOTCS
MarHueBasi ¥ [IMHKOBAs TJIAaCTUHKH, OMYIIIEHHBIE B PACTBOPHI MX HOHOB C aKTUBHOM KOHIICHTpAIIUEH
Imonn/n. Kakoit MeTann siBisieTcs aHOI0M, Kakoii katofgoM? Hamuimre ypaBHEHHE OKUCITUTEIBHO-
BOCCTAaHOBUTEIIPHON PEAKITUU, TIPOTCKAIONICH B STOM rajbBaHUYCCKOM 3JIEMEHTE, H BBIYUCIIUTE €T
DJ1C.

3amaua 6.

Kakas mMacca Menu BbIIENINUTCS Ha KaToJe Ipu uiekTponuse pactBopa CuSOy B TeueHun 1y

npu cuie Toka 4 A?

3amaua 7.

B 600 cm® Bozsl pactBopero 30 T BemecTBa. BhIUMCIHTE MAacCOBYIO TOJIO BemecTsa B Y%
(TIPOIIEHTHYI0 KOHIIEHTPAIIHIO)

3amaua 8.

[Tnotaocte 40% pactBopa HNO5 paBna 1,25 r/em>. PaccunTath MOJISIPHYIO KOHILIEHTPALIUIO

3TOTO pacTBOpA.

3amaua 9.

VYpaBHSITE CIEAYIONIYI0 CXEMY PEaKIUH, UCIIOIb3YsI METOJI HOHHO-3JIEKTPOHHOTO OanaHca.
VYkaxkute okuciuTens u BoccraHosutens K,Cr,O7 + HCl — CrCl; + Cl, + KC1 + H,O.

3axaua 10.

VpaBHsiiTe ClEyIOIYI0 CXEMY PEAKLUH, UCIIONb3Ysl METOJl HOHHO-3JIEKTPOHHOIO OanaHca.
VYkaxure okucaurens u BocctanoButens. KBrO5 + FeSO4 + H,SO4 — Fey(SO4)5 + KBr +H, 0.

3agayva 11.

Cxonpko rpammoB NaOH Hano B3sTh 1151 mpurotoiienus 0,5 e 0,02m pactBopa?
3apaua 12.

K 1o 20% pacTBopa TMIPOKCHA HAaTpUs, INIOTHOCTh KoToporo 1,22 r/em>, npubasunu 10

M BOJIBL. BBIYHC/IHTE MPOIEHTHYIO KOHIEHTPAIHIO TIOTY4EeHHOTO PACTBOPA.

3amaua 13.

N3 400 T 20% pactBOopa mpu OXJAXACHUH BbLACIUIOCh 50 I' paCTBOPEHHOI'O BEIIECTBA.
KakoBa maccoBast 10J1s1 OCTaBIIErocst pacTBopa’?

3amaua 14.

3anumuTe 3JeKTPOHHbIE KOHPUTypaluu cieayonmx noHos: Cl7 Ca’t; AP 07,

3amaua 15.

3anumuTe NpUBEAEHHBIE HMXKE CXEMbl, 3aMEHHUB  BONPOCUTENIBHBIH  3HAaK Ha
COOTBETCTBYIOIIUI cuMBOI: 1M ]pyY, OyKBY, 3Haku "+" wmm "-":

1. Ba’ - 2% — Ba?"

2.Br? ... % — Br



3.7-28 — St

4.8%+28 —8?

5.Fe?-& — Fe’'

Kpamxue memoouueckue ykazanus

3aauv Mo AUCUUIUIMHE BBIJAIOTCA KaXKJIOMY CTYACHTY MHIMBHUAyalbHO. BapuaHThl 3ama4d
npencrasieHsl B yuyeOHom mnocobun T.K. Muxampuenko. Xumus: 3agaud, yHpakKHEHUS U
KOHTPOJIbHBIE 3a/IaHus 10 oOmiel xumuu. — Bmagusocrok. M3narenscteo BI'YOC.

ILlxana oyenxu

Ormenka Bamner* Omnucanne

5 5 Bce pacueTsl BHIIOIHEHBI TPABUIIBHO, CTYACHT MOXKET 00BICHUTH (DH3MICCKHI CMBICI TTOJIyYEHHBI
X pe3yJIbTaTOB, CAENATh BBIBOJ

4 1 Bce pacyeTsl BbINOIHEHBI IPABUIIBHO, CTYACHT MOXET OOBACHUTD (PU3UUECKHUI CMBICI MOJIYy4EHHbI
X pe3yJbTaTOB, HE MOXET C/IeJIaTh BBIBOJ

Bce pacdeTsl BBIONTHEHBI IPABUIBHO, CTYAECHT HE MOXKET 00BSICHUTH (DH3UIECKHIA CMBICI MOIy4eH

3 0,75
’ HBIX PE3YJIbTaTOB, HE MOXET CJIIeNIaTh BBIBOJ

) 0.5 PacdeTs! BRIIOTHEHBI HEMPABHIIBHO B OTICIBHON YaCTH 334a4H, B CBS3U C YEM IIOJTyYeH HEBEPHBIN
’ pe3ynbTaT

1 0 Pacuets! BbINOTHEHB! HETIPABUIILHO

* Kputepuu orieHKH OTAEIbHOM 3aa4u (Bcero 12 3amaq)

5.6 Ilpumepsl 3a1aHUI 1S BHINOJHEHHSI KOHTPOJIbHBIX padoT

KonTponpHas paboTta mpemaycMapuBaeT peEIICHHE 3anad 1Mo BapuaHTaM. KoHTpoibHas
paboTa npegHa3HaueHa CTyICHTaM 0YHO-3209HOM (OpMBbI 00ydeHUS

BapuaHTbl KOHTPOIBHBIX 33JlaHUM MpeacTaBieHbl B yueoHoMm nocoduu T.K. MuxanbueHko,
JIL.B. benoyc Xumwms: Ilpaktukym 1o 00meid W HEOPraHMYECKOW XUMHH. — BraanBoCTOK.
NznarensctBo BI'YOC. (cm. c1p. 35).

Kpamxue memoouueckue yxazanus

Kaxaplii CTYIEHT BBIMONHICT BapUaHT KOHTPOJBHOTO 3aJaHMsi, OOO3HAUCHHBIA JIBYMS
nocneAHUMH uudpamMu  HOMepa cTydeHueckoro Owmnera (mmdpa). Hampumep, Homep
crynenueckoro omiera CT-03-235, ne nmociennue mudpst 35, UM COOTBETCTBYET BapHaHT 35.

IlIxana oyenku

Ouenka Bamnsr Ormnucanue

Bcee PacuCThl BhINTOJIHEHBI IPABUJIBHO, CTYACHT MOXKET OO0BSACHHUTD (1)H3H‘ICCKHﬁ CMBICJT TTIOJTYYC€HHBI
X pE3yJIbTaTOB, CACIATH BBIBO

5 47

Bcee PacUCThbl BBIIOJIHEHBI IPABUJIBHO, CTYACHT MOXKET O0OBSACHUTD (bH3I/I‘I€CKI/Iﬁ CMBICJT TTIOJTYYECHHBI

4 38
X pe3yJIbTaTOB, HE MOXKET CHIENATh BBIBOJL

3 28 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYACHT HE MOXKET O0BSICHUTH (HDH3MIECKHI CMBICI MOJIy4eH
HBIX Pe3yJbTaTOB, HE MOXKET CAEIATh BHIBOJ

> 10 PacueTs! BBINONHEHBI HENPABUIIBHO B OT/EIBHOM YaCTH 331241, B CBA3U C YEM II0JIyYEH HEBEPHBIN

pesynbrat. [IpaBunbsHO penieno 10 npoueHToB 3a1a4

1 0 PacueTs! BEIIOIHEHBI HEMPABUIBHO
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