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1. KpnTeplm U CpeACTBA OLCHUBAHUSA KOMIIeTeHIINii 1 HHAUKATOPOB UX NOCTUKCHUS, (l)opanyeMbe JUCIHUILINHOH (MOL[y.]'[eM)

Ko u Pe3yabTaThl 00y4eHHs MO TUCHUTIHHE (MOTYJIIO)
Koan HauMeHOBaHHe OueHouHble
HaNMEHOBAaHHeE MHAMKATOPA(OB) OueHo4YHbIE CpeCTBA cpeacrsBa
KOMIIETEeHIIN T JOCTHKEHUS TeKyIlero KOHTPOJIs NMPOMeKyTOUHOI
I 3namo Ymemo Bnaoemy 4 Y
KOMIIETeHIIM U aTrecTaluu
OIIK-3 Cmocoben B | OIIK-3.2 CmocobeH | — 0a30BbIe MOHATHS M | - OIPENENATh MPOAYKTHI | — 0a30BBIMH  HaBBIKAMH
chepe CBOEH | MPOBOAUTH 3aKOHBI XVMHHY, | peakuuii  HEOPraHWYECKHX | NMPOBEICHUS  XHMHUYECKOTO
npodeccrnoHanbHOM 9KCIIEPUMEHTANILHBIE | 3aKOHOMEPHOCTH BEIIECTB MO M3BECTHBIM | AKCIICPUMEHTa W METOJaMH
JEeATEIBHOCTH MCCIIEIOBaHUS 1 | XUMHYECKUX HCXOIHBIM BelecTBaM; | opopMIICHHS ero
MPOBOIUTH W3MEPCHUS | U3MEPEHMS, MIPOIIECCOB; BBINIOJHATH UCXOJHBIE | Pe3yIbTaToB;
u HaOmonenus, | obpabaThiBaTh U | — o0lye TPHUHIMIBI | BHIYUCICHUS, UTOTOBBIC | — HAaBBIKAMH IPOBEJICHHUS
00pabaThIBaTh U | IpeACTaBIATh CHUCTEeMAaTH3alnH U | pacyersl; CaMOCTOSTEIBHO | UCCJIENOBaHMI 1O 33JaHHBIM
NPE/ICTABIATh MOJIyYeHHBIE JIaHHBIC | IPEJCTaBIICHHS paboratb ¢ yueOHOH U | METOAMKaM;
JKCIEPUMEHTAIIbHbIC ¢ yueroM cretudukn | uHpOpMaIuy, CIIPaBOYHOM  JIMTEpaTypod | — HaBblkaMH palboThl B
JAHHBIE M PE3YJIbTAThl | METOAOB W CPEJACTB | OCOOCHHOCTH [0 HEOPTaHMYEeCKOW XUMHH, | XUMHUYECKOH JabopaTopuu ¢
UCIIBITAaHNH TEXHUYECKUX MIPEACTaBICHNUS 6azamMH JaHHBIX 110 XMMUH; peakTUBaMu U GU3MIECKUMHU .
N - KOMIUIEKT 3aJlaHni [uIs
u3MepeHuil B cdepe | TaHHBIX XUMHYECKOTO yCTaHOBKaMHu N -
CBOECH 9KCIIEPUMEHT; co0ioieHreM HOPM OK3aMeHAI[MOHHBIE
. 71a00paTOPHBIX PadoOT;
npogecCHOHANTBHOMI — mpaBmia 00paboTKH TEXHUKA O€30MacHOCTH W OMIICTHI.
. - THIIOBBIE 331aHUS 10
JIeATeIIbHOCTH u odopmiteHHs TpeboBaHuUil OXpaHbI TPy/a B PezynbraTst
BapHaHTaM JJIsl BHITOJIHEHUS
OIIK-3.3 CmocobeH | pe3ynbTaToB PadOTHL; 71a00paTOPHBIX YCIOBUSIX; N TEKYLIEro KOHTPOJIS
KOHTPOJIBHOM PabOTHI
MPOBOJUTH - TEXHHUKY — HaBbIKaM# oopmIIeHUS
OKCIIEPUMEHTaJIbHbIE | 0€30IacHOCTH npu 71a00paTOPHBIX OTYETOB.
UCCIEI0BaHU U | paboTe B XMMHYECKOH
H3MepeHus, nabopaTopuu;
06paboTky U | — MPOBOJIUTH
Ipe/ICTaBICHUE HCCIIEJOBAaHUS TI0

MOJYYCHHBIX NJaHHBIX

3aJ]aHHBIM METO/IMKaM
U aHAJIM3UPOBATH
pe3yIbTaThl
9KCTIEPUMEHTOB;

— NPOBOAUTH MPOCTHIE
XMMHUYECKHE OMBITHI 110




npeaIaraeMbIM
METOIUKaM;

HPOBOJHTH
CTaHIapTHBIE
U3MEpeHHs,
oOpabaTrIBaTh
Ppe3yIbTaTh
IKCIIEPUMEHTA;
IUITAHUPOBATh
9KCTIEPUMEHT Ha
OCHOBE aHaIN3a
JIUTEPATYPHBIX
JIaHHBIX,
aHaJIM3UPOBATh u
0000m1aTE PE3yNbTaTHI
9KCIIEPUMEHTA,
(dbopMynHpoOBaTH
BBIBOJIBI




2. Ouenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIeTEHIMH (MHANKATOPOB MX 1I0CTHKEHH)

Iloka3zarenu IIxaJja 1 KPpUTEPHHU OLIEHKH YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIUI (MHAUKATOPOB MX A0CTUKEHH)

OueH“BaH"ﬂv Hwu:xe moporosoro IHoporosbrii IIpoaBUHYTHIH Bricokmii
KOMICTEHIUH («neyoosremeopumenvhoy) («yoosenemeopumenvroy) («xopowior) («omnuunoy)
(MHIMKATOPOB

X JOCTHKEHHS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHMH MUHHMAJIBHBIX TpeOOBaHUIA. 3HAHUI. COOTBETCTBYIOIIEM [TPOrpaMMe COOTBETCTBYIOIIEM MIPOTPaMMe
Hmenu Mecto rpyObie OUTHOKY. JlonyieHs! He TPyOBIe OIIMOKH. MOJATOTOBKU. IMOJTOTOBKH.
JlonyIeHbl HEKOTOPBIE IOIPEUIHOCTH.
Hanunuue [Ipu BBITIONHEHUU CTaHJAPTHBIX [IponeMOHCTPUPOBAaHBI OCHOBHEIE [IponeMoHCTpUPOBaHBI BCE OCHOBHBIE IIponeMoHCTpUPOBaHBI BCE OCHOBHBIE
YMeHHM I 3aJlaHUi HE TIPOJIEMOHCTPUPOBAHbl | YMEHHUS. YMEHHUSL. YMEHHUS.
OCHOBHEIC yMeHI/ISI. BI)IHOJ'IHCHI)I THUIIOBLIC 3a1aHUS C HC BbIHOJ'IHeHI)I BCC€ OCHOBHBIC 3a1aHUS C BI)IHOJ'IHGHI)I BCC OCHOBHBIC U
Hwmenu mecto rpyObIe ONIHOKH. rpyOBIMHU OIIHMOKAMH. HEKOTOPBIMU OTPEIIHOCTAMU. JIOTIOJTHUTENBHBIC 3aaHus 0€3 OIUOOK U
BrImmoaHeHs! Bce 3a1aHus, HO HE B BrimmonHe s Bee 3a1aHus B IIOJIHOM MTOTPEITHOCTEH.
MIOJTHOM 00beMe (OTCYTCTBYIOT 00BEMe, HO HEKOTOPEIE ¢ HeoueTaMi. | 3aJaHUs BBHIITOJHEHBI B IIOJTHOM 00BheMe
TTOSICHCHHSI, HETIOJTHBIC BHIBOJIBI) 0e3 HE0YETOB.
Hanuuue IIpu BBINONHEHNHU CTAaHIAPTHBIX Hmeercss MEHUMAaNBEHBIA HAOOD [IpogemMoHCTpHPOBaHBI 0a30BBIC [IponeMoHCTpUPOBaHBI BCE OCHOBHBIC
HABBIKOB 3a/1aHUi HE MPOJIEMOHCTPUPOBAHbl | HABBIKOB JUISl BHIIOJHEHUS HABBIKH TIPH BBITTOJTHCHUN YMCHUS.

(BJ1aleHHEe ONBITOM)

0a30BbIC HABBIKH.
Wwmenun mecto rpyObIe ONTHOKY.

CTaHAAPTHBIX SaI[aHI/Iﬁ C HCKOTOPbIMH
HEA0UYCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMHU.

BrImosHEeHBI Bce OCHOBHBIC U
JIOTIONTHUTENBHEIC 3aJaHus 0e3 OIHUOOK 1
HOTPEIIHOCTEH.

IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXOJ1 K PELICHUIO HECTaHAAPTHBIX
3a1ad4.

Xapakrepucruka
copMupOBaHHOCTH
KOMMETEeHIIUH

Komnerennnu gaxTuuecku He
c(hOPMHPOBAHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOYHO IS
penIeHust MPAaKTHYECKUX
(mpodeccruoHaBHBIX) 3a1a4.

CdhopMUpOBaHHOCTH KOMIIETEHIIHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUNA, YMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JIJIS
pEIIeHHS MPAKTUICCKUX
(npodeccnoHanbHBIX) 3a/1a4.

CdopMupoBaHHOCTH KOMIIETEHIIUA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HAaBBIKOB JOCTaTOYHO JJIsl PEILIECHUS
CTaHIAPTHHIX MPO(PECCHOHATBHBIX
3ajad4.

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HABBIKOB
B MIOJTHOH Mepe JOCTaTOYHO IS
pelIeHUs CIO0XKHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, TPO(PECCHOHATBEHBIX
3a7ad4.




3. KpnTepnn M IIKAJIa OLleHUBAHMS 3aJaHNI TEKYILEr0o KOHTPOJIA

3.1 Kpurepuu u 1IKaia OLIEHUBAHUSA JIAOOPATOPHBIX paboT

[Tepeuens nmabopaTopHBIX pabOT, ONMMCAHUE TOPSAKA BBHIMOTHEHHS W 3aIIUTHI paOOTHI,

TpeOOBaHUS K pe3ylnbTaraM paboThl, CTPYKTYPE U COACPKAHHUIO OTYETa U T.II., TUIIOBBIC 3a/laHUs
K MpaKkTUYeCKuM paboTaM NpPEACTaBICHbl B METOAMYECKUX MaTepuanax I10 OCBOCHUIO
JTUCIUTIIUHBI (MOYJIs1) ¥ B 3JIeKTpoHHOM Kypce B OMMOC MI'TV.

Ounenka/6annnl Kpurtepnu onennBanus

Omauuno 3aganue BBITIOJTHCHO TOJTHOCTBIO H MIPaBUIHHO. Otuer 1o
J1a00paTOPHOM/TIPAKTHUECKOW PabOTe MOJArOTOBJICH KAUYECTBCHHO B COOTBETCTBUHU C
TpeboBanusiMu. [10JHOTA OTBETOB Ha BOIIPOCHI MPEMOAABATEIS IIPH 3aLIUTE PAOOTHI.

Xopowo 3amaHue BBINOJHEHO IIOJHOCTHIO, HO HET AOCTaTOYHOTO OOOCHOBAHHMSA WIH IIPH
BEPHOM pEIICHWH JOINyILIeHa He3HauWTeNbHas OIIMOKa, HE BIMAIOIIAs Ha
MPaBIIIBHYIO TOCIIEI0BATEIBHOCTE paccyaAeHuil. Bee TpeGoBaHus, MpeabsBIsIeMbIe
K paboTe, BeIMOMHEHBI. [10IHOTa OTBETOB Ha BOIPOCHI MPEHOAABATENS IPH 3alUTe
paboTHL.

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpUpYET CpeqHHH ypOBEHBb

BBINIOJTHEHNS 3aJaHus Ha J1abOpaTOpHYIO/NPaKkTHYecKylo paboTy. bombmmaCTBO
TpeOOBaHUH, IPEABABIAEMBIX K 3aJaHHIO, BBINOJHEHBI, OTBETHl Ha BOIPOCHI
TIPENoAaBaTeNsl IPH 3aIIHUTe PadOTHI HEIIOJIHBIE.

Heybomemsopumeﬂbuo 3aHaHI/Ie BBIMTOJTHEHO CO 3HAYUTEIBLHBIM KOJIHYECTBOM OLINOOK HA HU3KOM YpOBHE.

MsHorue TpeboBaHus, IPEIbSIBISIEMbIC K 3aJaHNIO0, HE BBIIIOJHEHBI. 3amura paboTsl
OTCYTCTBYET.

NI

3ajaHue He BHIIIOJIHEHO.

3.2 Kpurepun ¥ mkaia olleHUBaHNs KOHTPOJIBHONW pa0OThI

Hepequb KOHTPOJIBHBIX SaﬂaHHﬁ, PEKOMEHAAINU 110 BBIIIOJIHCHHUIO ITPEACTABIICHLBI B

MCETOANYCCKUX MaTCpUalaX IO OCBOCHHUIO AHUCHUIIINHBI (MO,I[y.]'ISI) U B DJICKTPOHHOM KYpPCE B
OUOC MI'TY.

w

B ®OC BxitoueH TUIOBON BapHaHT KOHTPOJIBHON pabOTHI:

Ckonbko rpammoB KySO3 motpebyercs st mpurotosienust 10m 5%-ro  (mo macce)
pactBopa (p =1, 15 r/mm) ?

Haiitu MaccoByto 107110 a30THOM KHUCIIOTHI B pacTBope, B 1 11 koToporo conepxurcs 300 r
HNO3 (p = 1,2 r/mm).

Ckonbko rpaMMoB KapOoHaTa kanust conepxurcs B 300 mu 0,2H. pacTtBopa?

[TnotHocte 50% - oro (mo macce) pactBopa HNO3 pasma 1,25 r/mi. Paccumrats
MOJISIPHYIO, MOJISUIBHYIO U DKBUBAJIEHTHYIO KOHLEHTpAIMH IJ1s1 1 J1 3TOro pacTBopa.
Hamummre monekynspHoe W WoHHble ypaBHeHus rujaponu3a CU(NOs), mo mnepsoii
CTYIEHH.

PaccraBbre KOO(Q(UIMEHTH B YPaBHEHUSX PEAKIUN (MOHHO-IJIEKTPOHHBIM METOIOM),
MMPOTCKAOMIUX 10 CXEMaM:
HNO3 + Ca — NH4NO;3 + Ca(NO3)2 + H,0
K>S + KMnO4 + H,SO4 — S + Ky,SO4 + MNSO4 + H,O
VKaxuTe Ui KaKIOW PEaklMd OKUCIMTEIh M BOCCTAHOBMTEID, KAKOE BELIECTBO
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OKHUCJISIETCSs, KAKOE BOCCTAHABJIMBACTCSL.

7. KakoBa npuunHa Bo3HukHOBeHHsT DJ[C B rasbBaHnm4eckoM demMeHTe. COCTaBbTE CXEMY
MEHO-IIMHKOBOT'O TAJIbBAHUYECKOTO AJIeMeHTa, paccuuTaiite ero 3/C.

8. DnekTponn3 pacTBopa HUTpaTa cepeOpa MPOBOIMIIM MPHU CHIIe TOKa 2 A B TeueHue 4 u.
CocraBbTe 3JEKTPOHHBIE YPaBHEHUS MPOIIECCOB, MPOUCXOAIIUX HA 3eKkTpoaax. Kakas
Macca cepedpa BbIJIeIHIach Ha KaTojie, U Kakoi 00beM rasa (H.y.) BbIACISETCS Ha aHOJE.

9. CocraBbTe JIEKTPOHHBIC YPABHEHUSI aHOJAHOTO U KAaTOAHOTO MPOILIECCOB C KHCIOPOIHOM
U BOJIOPOAHOM Jenoisipu3alveil Npu KOppo3uu mapbl MarHuii-Hukenb. CocTaBbTe
AJIEKTPOHHBIEC YPaBHEHUS AHOJHOT'O U KaTOJIHOT'O MPOILIECCOB.

Ouenka/6anisl Kpurepuu ouennBanus
Omauuno PaboTa BeImOTHEHA TIOTHOCTRIO, 0€3 OMUOOK (BO3MOXHA OJJHA HETOYHOCTD, OTHCKA,
HE SIBIITIOMIASACS CIICACTBHEM HEMOHUMAHHS MaTepuana).
Xopouio PaboTa BrIMONTHEHA TOTHOCTHIO, HO 00OCHOBAHMS IIIATOB PEIICHUS HEJOCTATOYHBI,

JA0omylicHa OJJHa Herpy6a$[ OIINOKA MU ABa-TPpU HCAOUCTA, HC BIUAIOIINX Ha
IMIPAaBUJIbHYIO MMOCJICAOBATCILHOCTD paccymneHHﬁ.

Yooenemeopumensno | B pabote nonyieHo 6osee ogHoM rpy0Ooi ommoOKu nim Gosee IByX-Tpex
HEI0YETOB, HO 00YJAIOIMICS BiIafeeT 0013aTeIbHBIMU YMEHHUSIMHU IO TPOBEPIEMOit
TEMe.

Heyoosnemeopumenwvno | B pabote ecTb rpyOble OUTHOKH M HEAOUETHI

N
KoHTposnbHas paboTa HE BHINOJHEHA.

4. KpuTepnu U IIKaJja OuCHMBAHUS PE3YyJbLTATOB OﬁyquHﬂ nmo AUMCHMIIINHE

(MO}Iy.]IIO) IpU MPOBECACHUMN MPOMEKYTOUHOM aTTeCTAUHU

KDI/IT@DI/II/I U IIKaJ1a OIICHUBAHUSA PE3VYJIBTATOB OCBOCHUA AU CITUIIIIMHBI (MO}IVJ'I?I) C

3K3aMEHOM

Z[J'ISI JAUCHTUITIINH (MOI[y.]'IeI‘/’I), 3aKaHYNBAOMIUXCA SK3aMCHOM, PE3YyJIbTAT HpOMe)KYTOQHOﬁ

aTTeCTalluu CKJIaAbIBACTCA U3 6aJ'IJ'IOB, Ha6paHHLIX B XOA€ TCKYLICTO KOHTPOJA W TIpHU
IMPOBCACHNH DK3aMCHaA:

B ®OC BkiIIOYEH CHHMCOK BOIPOCOB M 3aJaHUM K 3K3aMEHY M THUIIOBOM BapHUaHT

HK3aMEHAIIMOHHOrO OnIera;

4.1 CiMcok BOIIPOCOB K IK3aMEHY:

1

2

a1

OCHOBHBIE 3aKOHBI U TOHATHS XHUMHUU. 3aKOH COXPAaHEHUsS MacChl. 3aKOH IOCTOSIHCTBA
cocTaBa. 3aKOH YKBUBAJICHTOB.

N3MeHeHne XMMHUYECKUX CBOMCTB 3JIEMEHTOB M WX COCIMHEHUWW B rpynmnax M IMEepHoJiax
MEPUOANYECKON CUCTEMBI

CBolicTBa BaXKHEHIIMX KIJIIACCOB HEOPraHUYECKUX COCIUHEHHWI: OKCHIOB, KHCIOT,
OCHOBaHMUH, COJIEH.

DOHepreTudyeckne d(QPEKThl B XUMUYECKUX DPEAKIUIX. BHYTpeHHSST SHEprusi. DHTaIbIHA.
CrangapTHasi PHTAIBIUS 00Pa30BaAHUS XUMHUYECKHX COCTUHEHHM.

3akoH I'ecca. CnencrBus u3 3akoHa I'ecca.

OHTponUsT W €€ HU3MEHEHHWE NpU XHMMHYECKUX TMpoleccax. BpluncieHue u3MEHEHUs
SHTPOITUH.

Oneprus [ubbca w ee wW3MEHEHHME TPU XUMHYECKHX TMpoIeccax. Y CIOBUS
CaMOIPOU3BOJIBLHOIO MPOTEKAHUS XUMUYECKUX PEAKIUM.
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10
11
12
13

14

15

16

17
18

19

20

21

22

23

24

25
26

27

28

29

CKOpOCTh XUMHUYECKHUX peakluii. 3aBUCUMOCTh CKOPOCTH PEAaKIIMM OT KOHLEHTPAMU. 3aKOH
JIEUCTBYIOINUX Macc. KOHCTaHTa CKOPOCTH pEeaKIuu.

CKOpOoCTh XMMMUYECKUX PEaKLUN. 3aKOH AEHCTBUS Macc

3aBUCHMOCTh CKOPOCTH peakinuu oT TemmepaTypsl. [IpaBmio Bant-I'odda. YpaBuenue
Appenuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Ckopoctb xumuueckux peaxuil. Karanus. 'oMOreHHbIN U reTepOreHHbIN KaTalns.
Xnmuyeckoe paBHoBecHe. DaKkTOpsl, BIMAIOIIME Ha cMenieHue paBHoBecus. IIpunuun Jle
[ITarenbe. KOHCTaHTa XUMUYECKOTO PABHOBECHS.

PacTBOpbI KaKk MHOIOKOMIIOHEHTHbIE crcTeMbl. CriocoObl BBIPAQXKEHHUSI COCTaBa PACTBOPOB.
MounsipHast n07s, maccoBas [J0Jis1. MossipHas KOHLIEHTpalusi, MOJSpHas KOHLIEHTpaLus
SKBUBAJICHTOB, MOJISUIBHAS KOHLEHTPALIUA.

CBoiicTBa pacTBOPOB HEINEKTPOIUTOB. SIBneHne ocmoca. 3akoH Bant-I'odda. JlaBnenue
HaCBILIEHHOIO [1apa pacTBOPUTEIIA HaJ pacTBOpoM. IlepBslii u BTOpOii 3aKoHbI Payis.
PactBopbl  anexkTponuroB.  Teopuss  anekTposuTHyeckod  aucconmauuu.  CTeneHb
NEKTPOIUTUYECKOM ucconuanuu. [TonsTue 06 aKTUBHOCTH.

CunpHble U ciabble 1eKTpoanThl. KoHCTaHTa qucconuanuu.

OnexTpoauThueckas auccounanus BoApl. MoHHOe mpousBeneHue BOAbl. BomoponHslii
nokasaresb cpenbl. [lonsaTue 06 nHANKaTOpax.

I'maponus coneif. OOpaTuMblii M HeoOpaTHMbIM (modHBIN) ruaponus. Pons mpoueccos
TUPOJIN3A IIPU IKCILTyaTalluy KOTEJIbHBIX YCTaHOBOK.

PactBopumocTs BemecTB. [IponsBeneHue pacTBOpuMocTH. MexaHu3M HakueooOpa3oBaHusl.
OxucnutenbHo-BoccTaHoBUTENbHBIE peakuun (OBP), ux xmaccudpukauus. Baxueiue
okucnuTenu U BoccraHoButenu. CocrasiieHue ypaBHeHuil OBP mo merony nosypeakuuid.
Bnusinue cpenpl Ha npotexkanue OBP.

OnexkTpoxumuueckue mnpoueccel. ['anpBaHmyeckuit smemeHT. OJIC  ranbBaHMYECKOIO
AJIEMEHTA U €r0 U3MEpPEHHUE.

TepMonnHaMuKa NpOTEKaHUs JIEKTPOIHBIX IporeccoB. CaMONpON3BOIBHOCTD TPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuuid. CBsizp OJIC rajJbBaHMYECKOTO 3JIEMEHTAa C
sHeprueit ['nudoca. Ceas3p D/IC ¢ KOHCTaHTOM paBHOBECHS.

[TpakTHUeckoe HCIOJIb30BAHUE BJIEKTPOXUMHUYECKHUX IPOLECCOB. XUMHUUYECKUE HCTOUYHUKH
TOKa. AKKYMYJISITOPBI.

Koppo3us metannos. OcHOBHBIE BUbI KOPPO3UU. XUMHUUYECKAsE KOPPO3USL.

Koppo3sus merannos. Dnekrpoxumuyeckas Kopposzus. OcoOEHHOCTH MPOLECCOB KOPPO3UU B
MOPCKOU BOJIE.

MeToapl 3allMTBl METAUIOB OT KOPPO3MM: M3MEHEHHME CBOWCTB KOPPO3HMOHHOW Cpenbl,
3alllUTHBIE TOKPBITHUS, JEKTPOXUMHUEcKas 3amuTa. IHrHOUTOpH KOPPO3HH.
ONEKTPOXUMHUYECKHE TIPOLECCHl. JIEKTPOJIM3 paCIUIaBOB M PACTBOPOB DJIEKTPOJIUTOB.
WHepTHBIE M pacTBOPUMBIE IEKTPOABI. 3aKkoHbI Dapanes.

JucnepcHblie cuctemsl. ['eTeporeHHocTh, qucnepcHocTh. Kiaccudukanys mo arperaTHoMy
COCTOSIHHIO (ha3 M pa3Mepy YacTHI] TUCTIEPCHOM (a3bl.

4.2 CrIMCOK THITOBBIX 3aJaHHI K dK3aMCHY:

asrLONE

MoskeT 51 SHTpONHUs BelecTBa ObITh BETMYMHON OTPUIATEIbHOMU?

Mo3keT 11 U3MEHEHHE SHTPOITUH B PEaKIMU ObITh BETMUYNHONW OTPUILIATEIILHON?

Kaxkos 3Hak AS° npolecca IIaBJIeHus BelecTBa?

Kaxos 3nak AS° mporiecca KOHICHCAIMH TTApOB KAKOro-TH60 BemecTa?

IIpuBesmTe TpUMEpH peakumii, wms kotopsix:  a) AS momoxwurensro;  6) ASP
OTPHULIATEIILHO; B) AS° Gimsko K HYIIIO.

Bbruncnure, kakoe KOJMYECTBO TEIUIOTHI BBIIENUTCA IpU BoccTaHOBiIeHUU Fe;03
METATMYECKUM aTIOMUHUEM, eciTi ObLTo monydeHo 335,1 r xkenesa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

["a3000pa3ublil aTrioBsi ciiupT CoHsOH MOXXHO MONMydnTh MpU B3aUMOJCHCTBUU 3TUJICHA
CsH4r) m BomsgHbIX mapoB. Hamummmure TepMOXMMHYECKOE YpPAaBHEHHE HTOM pPEaKLUH,
BBIUHCIIMB €€ TEIIOBOM 2P QEKT.
Breruucnure temioBoit addekT peakimu BoccTaHOBIeHUs okcuua xkene3a (1) Bomopomom,
UCXOJIS U3 CIICAYIONUX TEPMOXUMHUYCCKUX ypaBHEHUI:
FeO(K) + CO(F) = Fe(K) + COz(r); AH =-13,18 KJIX.
CO(F) + 1/202(F) = COz(r); ArH = -283,0 KI[)K
Hz(r) + 1/202(r) = HzO(r); AH =-241,83 x]Ix.

[Tpn B3auMoAeNCTBUM Tra3000pa3HbIX CEPOBOJOPOJA M JAMOKCHIA YIJIepofa 00pa3yroTcs
napsl Bojbl U cepoyriiepoa CSy. Hanummure TepMoxumuueckoe ypaBHEHHE 3TON peakLui,
BBIYHCIIUB €€ TEeTUTOBOM (P (DHeKT.
Hanummre TepmMoxumudeckoe ypapHeHue peakiuu Mexay COry 1 BOJOPOJIOM, B PE3YIIbTATE
kotopoit obpasyrorcst CHapy 1 HoO(y. Cxombko TENIOTHI BBIACIUTCS MPHU ITOM peakuu,
ecnu ObLTO MoTyyeHo 67,2 M~ MeTaHa B IiepecueTe Ha HOPMaJIbHbIE YCIIOBUS?
TemnoBoit 3 dexT kakoil peakuuu paBeH Terore oOpazoBanus NO? Beruucinure Temiory
obpazoBanus NO, ucxo/s U3 CIenymuX TEPMOXUMHUECKUX YPaBHEHUN:

4NH3(F) + 502(r) = 4NO(F) + 6H20(>K); AH =-1168,80 KkJ[x.

4NH3(F) + 302@) = 2N2(r) + GHzo(x{); ArH = -1530,28 KI[)K
Onpenenure, Kak H3MEHUTCS CKOPOCTh peakLuu okucieHus okcuaa azora (Il), umeromas
tpetui nopsanok, 2NO ¢y + O ) = 2NO; (), IpU yMEHBIIEHHHM KOHLEHTpPAlUMU OKCHIA
aszora (I1) B 3 pasa.
Boruncnute maccy xiopuaa kanus, HeoOxoaumyro Juis npuroromienus 250 min 0,1 M
pactBopa KCI.
Brraucnure Maccy xjopuia adroMUHAS, Heooxoaumyto utst mpurotosieHus 500 v 0,10 .
pactBopa AlCls.
Onpenenute MOJSIPHYIO JIOJIO  PAacTBOPEHHOTO BEIIECTBA, a TakKXe MOJSPHYIO
KOHIIGHTPALIMIO, MOJISIPHYIO KOHIIEHTPALMIO SKBHUBAJIEHTOB M MOJISJIbHYI KOHIIEHTpPALUH
cieayonmx pactBopos: a) 70 %-it cepHoit kucnotsl (p = 1,62 r/mn); 6) 40 %-ro eakoro
Hatpa (p = 1,43 t/mn); B) 20 %-it pocopHoii kucnotsl (p = 1,11 r/mn).
Kakoit 00bem Bozbl Hazno Bbimaputh u3 500 min 4 %-ro pactBopa conu (o = 1,04 r/mn),

4TOOBI MOJIYYUTh PACTBOP C MaccoBoi oneit conu 0,167
CocTaBbTe MOJIEKYNISIpHbIE M MOHHBIE YPaBHEHUS CIEAYIOUIMX pEaklUi, MPOTEKAIIINUX B
pacTBOpax MeXy CIEAYIOIIUMHU BEIIECTBAMMU:

a) cynbhuaom Hatpust U HUTpaToMm meau (11);

0) alleTaToM KaJlusi U CEpHOM KHCIIOTOI;

B) CEpHOI KUCIOTON U THUPOKCHUIOM LIMHKA;

I') TUAPOKCUIOM IIMHKA U TUAPOKCUAOM HaATpUs;

1) THAPOKCUAOM HATpUs U TUAPOCYIbGUIOM HATPUS;

e) cynbdumom xenesa (1) u consHoit KUCIOTOM;

) COJITHOM KHCJIOTOM U KapOOHATOM KaJlbIus;

3) a30THOW KUCJIOTON M TMJIPOKCUIOM Kallus;

1) TUAPOKCUIOM KaJlusl U XJIOPHIOM aMMOHHUSI.
CocTaBpTe MOJEKYJISpPHBIE YPAaBHEHHUs CIENYIOUIMX pEakUui, NPOTEKAIOIIUX B BOJHBIX
pacTBopax, 0 UX MOHHBIM YPaBHEHUSIM:

a) S* + Cu?* = cus

6) 2Br” + Pb?* = PbBr,{

B)H +F =HF

r) SOs* + 2H" = H,0 + SO, T

1) Ba?* + SO,% + 20H + Fe** = BaSO,{ + Fe(OH),{
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19.

20.

21.

22.

23.

24.
25.

26.

217.

CocraBbTe cxeMy paboThl TATBBAHHYECKOTO AJIEMEHTA, 00Pa30BaHHOTO JKEIIE30M M CBHHIIOM,
norpykeHabiMu B 0,005 M pactBopbel ux coseil. Paccuuraitte DJIC storo snemeHTta u
W3MEHEHUE BeIMUMHBI dHEpruu [ nooca.

Kak H0mKHBI OBITH COCTABJICHBI TaJbBAaHMYECKHE JJIEMEHTHI, YTOOBI B HUX MPOTEKAIH
peaKIiu: a) Cd + CuSO4 = CdSO,4 + Cu

6) 2Au** + 3H, = 2Au + 6H"

B) Zn + 2Fe®* = Zn®* + 2Fe®*

["anpBaHMYECKas 1EMb COCTABIIEHA MArHUEBBIMU 3JICKTPOJIAMH, TIOTPYKEHHBIMH B PaCTBOPHI
MgSO, pasnoii koHueHTpauuu: Mg | MgSO,(2M) | MgSO,(0,001x.) | Mg . Paccuuraiite
OJIC 3TOro raapBaHUYECKOTO AJIEMEHTA.

CocraBbTe ypaBHEHHs pPEaKIHMid, MPOUCXOIMIIMX Ha D3JICKTPOJaX IpH SJICKTPOIU3e: a)
pactBopa KClI; 6) pacrutaBa KCI. PaccuuTaiiTe Maccy BemecTB, BEICTUBIINXCS HAa KaTOJIE B
ciydasix a) v 0) mpu NpoxXoxaeHUH Toka 26,8 A B TeueHue 10 d.

B nByx snekrponmsepax ¢ TpadHUTOBBIMH SJCKTPOAAMH TPOMCXOJUT JJICKTPOJIH3: a)
pacTBopa TMApPOKCHIA HATpus; 0) paciuiaBa TUApPOKCHIA HaTpus. Hamummre ypaBHEHUS
ANEKTPOJIHBIX PEAKIIHIA.

[Tepeuncnure METOIBI 3aIIUTHI METAIOB OT KOppo3un. OXapakTepu3ynTe KaXKablii METO/I.
Kakune wmerammer (Fe, Ag, Ca) Oymyr paspymarbcs B arMocdepe BIIAXHOTO BO3ayXa,
HACBIIEHHOTO JUOKCHAOM yriepona? OTBET jaiiTe Ha OCHOBaHMM BbMUCIEHHS —AGyg,

COOTBETCTBYIOIIUX ITPOLECCOB.
AnroMuHUE CKiIenaH ¢ Meabio. Kakoit u3 MeTayioB OyIeT MOABEPraThCsi KOPPO3HUH, ECIIA ITH
METaulbl MONagyT B KHUCIOTHYIO cpeay? CocTaBbTe CXE€My TallbBAHUYECKOT'O 3JIEMEHTA,
00pa3yromerocs mpu 3TOM.

Kenezo mnokpeito Hukenem. Kakxoil u3 wmeTtaioB OyaeT KOppoAMpOBATH B Cllydae
pa3pylIeHUs] TOBEPXHOCTH TOKpBITUS? KoOppo3usi NpoUCXOaUT B KHCIOTHOM cpee.
CocTaBbTe cxeMy raJIbBAHHUECKOTO dJIEMEHTa, 00pa3yIoIIerocst Mpu 3TOM.

4.3 TunoBoil BapuaHT 3K3aMEHALMOHHOT0 OuIIeTa:

MuHMCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHust P®
®denepalibHOE rOCYJApPCTBEHHOE ABTOHOMHOE YUPEXKIEHHUE BBICIIIETO
o0Opa3oBaHUs
«MYPMAHCKHWI TOCYJIAPCTBEHHBIN TEXHUYECKU YHUBEPCUTET»
(®IrAOY BO «MI'TVY»)
Okzamenayuonuwlil burem No
0 XUMUH
Chopmynupyiite 3akoH ['ecca, cnencTBus u3 3akona ['ecca.
2. TloHATHS TOMOTEHHBIX U T€TEPOT€HHBIX CHUCTEM; 3aKOH JIeHCTBYIOIMX Macc. Hanumure
BBIPAXEHHE JJIs1 CKOPOCTEN peakuui, mpoTekaommx no cxeme A + B — AB eciu: a) A
u B — BemecTBa, Haxomsmmecs B pacTtBope; 0) A — TBepaoe BemecTBo, B — ra3 wim
BEIIIECTBO, HaXOJIsIIeecs B pacTBope; B) A U B — razoo0pa3Hble BelecTsa.
3. Cxompko rpammoB Na;SOs; motpedyercst anst mpurotoBieHust 5 1 8%-ro (o macce)
pactBopa (p=1, 075 r/mi) ?
Koppo3ust MeTamioB, NOHATUS XUMUYECKON U 3JIEKTPOXUMHUYECKON KOPPO3HUN.
5. Kak mnpoucxoautr Koppo3usi LUHKA, HAXOJAIIErOCs B KOHTaKkTe C KaJMHEM, B
HEHUTPAJIBHOM M KHUCJIOM pactBopax? CocCTaBbTE AIIEKTPOHHBIE YPABHEHUS AHOJHOTO H
KaTO/HOI'0 IIPOLIECCOB.

=

B

bunem paccmompen u ymeepowcoen na 3acedanuu Kagheopvl Xumuu
3as.xageopoii xumuu
noOnuUcs



Onenka KpuTepnn OLICHKH OTBETA HA JK3aMCHE

OOyuarommiicss TIyOOKO H  TPOYHO  YCBOWJI HPOTPAMMHBIA  MaTepHal,
HCUEPNBIBAOLIE, IOCIEOBATENbHO, YeTKO M JIOTHYECKH CTPOWHO €ro Hu3jaraer,
YMEET TECHO YBS3bIBaTh TEOPHIO C MPAKTUKOH, HE 3aTPYyAHSETCS C OTBETOM IIPH
BUIOM3MEHEHUH Bollpoca. BiajeeT crienuanbHOM TEPMUHONIOTHEH, IEMOHCTPUPYET
OO0IYI0 3PYAMIMIO B NPEIMETHOH 001acTH, MCIONB3YET IPH OTBETE CCBUIKH Ha
MaTepHall CIIeIMAIN3UPOBAHHBIX HCTOYHHKOB, B TOM 4Hcie Ha IHTepHeT-pecypcehl.

Omauuno

OOyyaromuiicst TBEpJIO 3HAET MaTepuall, IPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He
JIOIyCKasl CyIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, BIIAAEET CIICIUAILHON
Xopouio TEPMHUHOJIOTHEHl Ha JOCTaTOYHOM YypOBHE; MOTYT BO3HUKHYTH 3aTPyIHEHUS IPH
OTBETC HA YTOYHSIONIME BOIPOCH II0 paccMaTpUBAacMOW TeMe; B LEJIOM
JEMOHCTPHPYET OOIIYI0 IPYAUITHIO B IPEIMETHOM 0071acTH.

OOy4arommiicss UIMEeT 3HaHUS TONBKO OCHOBHOTO MaTepHasa, HO HE YCBOWIJ €Tro
JeTanel, IOMyCKaeT HETOYHOCTH, HENOCTATOYHO MpaBWIbHBIC (OPMYIHPOBKH,
Yooenemeopumensno | MIOX0 BIAJCET CIEIHUAIBLHON TEPMHHOJIOTHEH, IOITyCKACT CYIIECTBEHHBIE OMINOKH
IIPU OTBETE, HENOCTATOYHO OPHUEHTHUPYETCS B HCTOYHMKAX CIECIHATM3MPOBAHHBIX
3HaHUIl.

OOyuaronuiicss He 3HAeT 3HAYUTCIBHOW YAaCTH MPOrPaMMHOTO MarepHaa,
JIOTYCKAaeT CYIECTBEHHbIEC OMMOKU, HAPYIIICHHS JIOTUYECKOH MOCIeI0BATEIbHOCTH B
Heyoosemeopumenvro | N310KEHUU NPOrPaMMHOTO MaTepHaia, HE BiajeeT CHEelHalbHOM TepMHUHOJIOTHEH,
HE OPUEHTHUPYETCS B UCTOUYHUKAX CIEIHMATU3UPOBAHHBIX 3HAHUH.

Her oTBeTa Ha MOCTaBJIEHHBIN BOIPOC.

Onenka, MmoJiydeHHas Ha 3K3aMeHe, NepeBoauTcs B Oamibl («5» - 20 6ammos, «4» - 15
O6amioB, «3» - 10 6amioB) m cymmmupyercs ¢ OamiaMu, HaOpaHHBIMH B XOJI€ TEKYIIETO

KOHTPOIJIAL.
HUrorosasi ouenka no | CymmapHbie 0aJ1bl Kpurepuu ouenuBanus
JUCHUILIUHE (MOIYJT10) 0 JUCIHUILINHE
(MoayJ110), B TOM
qucie
BrimosiHEHBI Bce KOHTPOJIIBLHBIE TOUKU TEK TIEr0 KOHTPOJIA
Omauuno 91 -100 p y p
Ha BHICOKOM YpOBHE. DK3aMeH CJaH
BrimosiHEHBI BCe KOHTPOJIbHBIE TOYKH TEK €TI0 KOHTPOJIA.
Xopowio 81-90 P y p
OK3aMeH cliaH
KOHTpOJ'H)HI)Ie TOYKH BBIIIOJIHEHBI B HEIIOJITHOM 061;eMe.
Yooenemeopumenvno 70- 80
OK3aMeH cliaH
Heyooenemesopumenvno 69 u meHee KoHTpobHBIE TOYKM HE BBITIOJIHEHBI UM HE CJIaH dK3aMeH

5. 33}]3HI/IH JAMATHOCTHYECKOM DaﬁoTbl AJisi OLCEHKH Ppe3yabTaToB 06yqe}ma mo

AUCHMILIMHE (MOAYJII0) B PpaMKax BHYTPeHHell He3aBHCHMMOH OLGHKH KadecTBa
o0pa3oBaHus

®OC comepxuT 3agaHWs [ OLEHUBAaHUSA 3HAHUN, YMEHHH W  HAaBBIKOB,
JNEMOHCTPUPYIOIUX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHIMH M MHIUKAaTOpPOB UX
JOCTHKEHUS B IPOLIECCE OCBOCHMS TUCIUIUTMHBI (MOYJIS).

Kommiekt 3amanuii paspaboTaH TakuM o0Opa3oM, YTOOBI OCYIIECTBUTH MPOLELYPY
OLICHKH KaXJI0M KOMIIETeHIINH, (OPMUPYEMBIX AUCHMILIUHONW (MOyjeMm), y oOydaromerocs B
MUCbMEHHOU (hopme.

ConeprkaHne KOMIUIEKTA 3a/laHUI BKIIIOYAET: mecmosble 3a0anus, pacuemmbvle 3a0aju.

! bannw coomeemcmeyron MEexXHON02UUeCKOU Kapme
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KommnuiekT 3a1aHuii IMArHOCTHYECKOH PpadoThI

OIIK-3 CnocobeH B chepe cBoeit mpohecCHoHATBHON AeATENFHOCTH MTPOBOINTh H3MEPECHUS 1 HAOJIIOACHNS,
00pabaThIBaTh M IPEJICTABIATh SKCIEPUMEHTAIBHBIE JJAHHBIE U PE3YJIbTaThl UCIIBITAHUI

1

Hna peaxyuu Mg(OH)249 — MgOy) + H20,,

paccuumatime: SHMAIbAUIO PEAKYUL, KOIUYECME0 MeNI0mbl blOeNAI0WeEUCs Ul
noznrowarowenics 8 pesyiomame peaxyuu, ecau peazupyem 100 2 Mg(OH),,; smmponuio
peakryuu, 3Hepeuto I ubdca peakyuu u ykasxcume Hanpasienue NPOmeKanus peakxyuu npu
CMAHOAPMHBIX YCIO0BUSIX.

a) 61,07; - 139,77; 52,48; 55,3

6)31,7; - 19,57, 82,47; 55,63

B) 81,07; - 139,77, 152,48, 35,63

Ilpu cuoponusze kakux cozeti 8 600OHoMm pacmeope pH < 7?7
1) BeSO,

2) KCIO,
3) Li,COs

Kakoe (kakue) U3 MOKPBITHIA 11 MEIU SIBJISIOTCS KaTOTHBIM(1)?
1) Au
2) Cr
3) Zn
4) Ag

Ilpu memnepamype 30 °C peaxyusa 3akanuusaemcs 3a 20 munym. Ilpu memnepamype 50
°C — 3a 5 munym. Yemy pasen memnepamypHulii Koaghguyuenm ckopocmu peaxyuu?

1) 2

2) 3

3) 15

4) 2,5

Kaxue u3z 3aupummnvlx noKpuimuil 1615510MCsi AHOOHBIMU HO OMHOULEHUIO K 3AUULACMOMY
memainny?

a) Fe nmokpeito Cd

0) Fe nokpsrto Al

B) Cr nokpsit Cu

r) Al mokpsiT Au

B kakux cryuasx nepgbviil Memaii 6blmecHsem 6mopoll U3 pacmeopa e2o couu?
1) Cau Zn;
2)Znu Ag;
3) Feu Cu;
4) Fe u Mg

Lns monexynsapnozo ypasnernusi KClO3+ K ,CO3 +Cr,03 = KCl + CO, + K ,CrO4
cymma Koagguyuenmos pagua.

1) 6

2)9

3) 12

4) 15

JleficTBre KakuX (aKTOPOB MOXKET YCHIIMTh dJIEKTPOXHUMHUYECKYIO KOPPO3HIO XKese3a?
1) nonmwxenue pH cpempr

2) mnossiienue pH cpenbr

3) TOBBIICHUE B BO3AyXE KOHLEHTPAIMH YIIICKHCIIOTO Ta3a

4) yBenMYeHUE CoJepIKaHMsI KUCIOPOa B paCTBOPE
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