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1. Kputepum u cpecTBa OLEHUBAHUS KOMIIETEHIMA U MHAMKATOPOB UX JOCTHKeHHsI, (DOPMHPYEMBIX THUCHUILIHHON (MOIy1eM)

Ko u Pe3yabTaThl 00yueHHs MO TUCHUTIHHE (MOTYJIIO0)
Koan HauMeHOBaHHe OueHouHble
HaNMEHOBAaHHeE MHAMKATOPA(OB) OueHo4YHbIE CpeCTBA cpeacrsBa
KOMIIeTEHIINU JOCTHKCHUA TEKYIIEro KOHTPOJIsA MPOMEKYTOUYHO K
1 3namso Ymemo Bnaoemy 4 P P Y
KOMIIETeHIM U aTrecranuu
OIIK-2. Cnocoben | Kommnerenius — 0a3oBbIe TOHATHUS W | - ONpPEAENATh INPOAYKTHI | — 0a30BBHIMH  HaBBIKAMH
pa3pabatbIBaTh peanu3yercsi B 4acTH | 3aKOHBI XMMUH, | peakuuil  HEOPraHWYECKHX | MPOBEJICHUS  XMMHUYECKOTO
AJITOPUTMBI u | «Cnocoben 3aKOHOMEPHOCTH BEIIECTB [0 M3BECTHBIM | IKCIEPHUMEHTa U METOAaMHU
KOMITBIOTEPHBIE paspabamuléams XUMHUYECKHX HCXOJHBIM BelecTBaM; | opopMIICHHs ero
HpOTPaMMBl, aneopummbol . | mporeccos; BBINIOJHATH UCXOJHBIEC | Pe3yJIbTaTOB;
MPUTOTHBIE UL | npucoonvie 0na | — oOIWe TPHUHIMIBI | BHIYUCICHUS, UTOTOBBIC | — HAaBBIKAMH IIPOBEICHHUS
MPaKTHIECKOTO NPAKmMu4ecKo2o CHCTeMaTH3aLUH W | pacyeTsl; CaMOCTOSATENHHO | MCCIEJOBAaHMI IO 33JaHHBIM
MPUMEHECHUS nPUMEHEeHUs» MIPEACTaBICHNUS paboratb ¢ y4eOHOH U | METOAMKaM;
HI-5. HHpOpMAINH, CIpAaBOYHOH  JIMTEpaTypod | — HaBBIKAMH pabOTHI B
HemoncTpupyer 0COOEHHOCTH N0 HEOPraHWYECKON XMMHH, | XUMHUYECKOW JabopaTopuu c
MOHUMaHHe NpeACTaBICHUS 0azamMH JaHHBIX 110 XMMUH; peakTUBaMu U (PU3MUECKUMH .
. - KOMIUIEKT 3aaHui s
(u3MUYeCKHX SBJICHUN | NAHHBIX XHMHYECKOTO YCTaHOBKaMH C | BLONHEHMS
U NIPUMEHSIET 3aKOHBI | 3KCIEPHMEHT; coOmoIeHIEM HOpM OK3aMeHaIMOHHbIE
nabopaTopHbBIX paboT;
MEXaHUKH, — mpaBuiia 00pabOTKH TeXHUKH O€30MacHOCTH U OUIeTHI.
. - TUIIOBBIE 33/1aHUS 10
TEPMOJIMHAMUKH, u odopmIteHHs TpeOoBaHuil OXpaHbI TPyIa B PesynbraThl
BapHaHTaM JJIsl BHITTOJIHEHUS
3JIEKTPUYECTBA 1 | pe3yabTaToB paboTh; 71a00PaTOPHBIX yCIIOBUSIX; TEKYIIIEro KOHTPOJIs
KOHTPOJIBHBIX padoT
MarHetTusma - TEXHHUKY — HaBbIKaMH o(opMIICHHS
6e301acHOCTH pu 71a00paTOPHBIX OTYETOB.
paboTe B XMMHYECKOH
naboparopuu;
— NIPOBOJIUTH

HCCIIEAOBAHMS I10
3aJJaHHBIM METOUKAM
1 aHATU3UPOBATH
pe3yabTaThI
JKCIIEPUMEHTOB;

— NPOBOJAUTH TMPOCThIE
XAMHYECKHE OIBITHI 10




npeIaracMbiM
METO/IMKaM;

MPOBOJIUTh
CTaHIapTHBIC
HU3MEpEHHS,
00pabaThIBaTh
pe3yIbTaThI
IKCIIEPUMECHTA,;
IUIAHUPOBATh
9KCIIEPUMEHT Ha
OCHOBE aHamM3a
JIATEPATyPHBIX
IaHHBIX,
AHAITU3UPOBATH u
00001aTh Pe3yIbTaThI
9KCIICPUMEHTA,
(dbopMyIMpOBaTh
BBIBOJIBI




2. Ouenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIeTEHIMH (MHANKATOPOB MX 10CTHKEHH)

IToxa3zarenn IIIkana 1 KPUTEPHH OLICHKH YPOBHS cOPMHUPOBAHHOCTH KOMIETEHINI (MHINKATOPOB MX /IOCTH/KEHHUSA)
OHeHHBaH“ﬂu Husxe noporosoro IHoporossrit IpoaBuHYTHIN Bricoknii
KOMIIeTeHI Ui
(«reyoosnemeopumenvro») («yoosremsopumenvho») («xopowo») («omauuno»)
(MHIMKATOPOB
HX JTOCTHKEHUS)
IHosnnoTa YPOBEHBb 3HAHUI HUXKE MuHuUMaJbHO IOy CTUMBIA YPOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHUil B 00BEME,
3HAHUH MHHUMAJIBHBIX TPEOOBAHUH. 3HAHUI. COOTBETCTBYIOLIEM IPOTrpaMMe COOTBETCTBYIOLIEM IIPOTpaMMe
Wmenu mecTo TpyObIe OMNOKH. JonymeHs! He rpyOble OIIHOKH. MOJATOTOBKH. MOJTOTOBKH.
JlonyIeHsl HEKOTOPbIE MOTPENIHOCTH.
Haauune IIpu BEINOIHEHNH CTaHAAPTHBIX IIponeMOHCTPHPOBaHBI OCHOBHEIE IIponemoHcTpupOBaHbI BCce OCHOBHBIE | [IponeMOHCTPUPOBaHBI BCE OCHOBHBIE
yMeHHit 3alaHUH HE MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHUSL. YMEHHSL.
OCHOBHBIE YMEHHS. BrINoNHEHBI TUNIOBBIE 331aHUS C HE BeInonHeHs! Bce OCHOBHBIE 3a1aHUS C BeInonHeHsI Bce OCHOBHBIE U
Wmenu mecTo rpyOble OMIMOKH. rpyOBIMHU OIIMOKaMH. HEKOTOPBIMU IIOTPEIIHOCTSMH. JIOTIOJTHUTENBHBIE 3aJaHus 0e3 OINOO0K 1
BeinonHeHs!I Bece 3ajaHus, HO HE B BbrlnosiHeHBI Bece 3a1aHUs B IIOJHOM MOTPEIIHOCTEH.
MOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIC C HEIOUCTaMHU. | 3aJaHHs BBIOJHCHBI B OJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 0e3 HeI0UEeTOB.
Hannune IIpu BBINIOJIHEHUY CTaHJAPTHBIX Hmeercss MUHUMaNbHBIN HAOOp [IponemoHcTpUpOBaHbI 0a30BbIE IIponeMoHCTpUPOBaHBI BCE OCHOBHBIE
HABBIKOB 3a/IaHUi HE IPOJIEMOHCTPUPOBAHbl | HABBIKOB VISl BBIIIOJHEHUS HaBBIKY TPU BBITIOJTHEHUHT YMEHHS.

(BaaaeHNe ONBITOM)

6a30BbIC HABBIKH.
HNwmenu mecto rpyObIe ONTHOKY.

CTaHJAPTHBIX 3a):[aH1/1171 C HCKOTOPBIMHU
HEA0UYCTaMU.

CTaHJAAPTHBIX SaHaHHﬁ C HCKOTOPBIMH
HCJO0YCTaMHU.

BrInoHeHB! Bce OCHOBHBIE
JIOTIOJTHUTENbHBIC 3aJaHus Oe3 OIHOOK 1
MOTPEIIHOCTEH.

IIponeMoHCTpUpPOBaH TBOPUYECKUI
TOJIXO/] K PEIICHHIO HECTaHJaPTHBIX
3a1ad.

XapakTepucruka
c(popMUPOBAHHOCTH
KOMIIeTeHI UM

Kommnerennmm dakruuecku He
c(OpMHUPOBAHHI.

Nmeronuxcs 3HaHUN, yMEHUH,
HaBBIKOB HEJJOCTATOYHO IS
pemeHns MPaKTHIeCKNX
(mpodeccruoHanpHBIX) 3a7a4.

ChopMupoBaHHOCTH KOMIIETEHITHIA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, yMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO /IS
pemeHns MPaKTHIeCKUX
(mpodeccruoHaBHBIX) 3a1a4.

ChopMupoBaHHOCTH KOMITETCHIIAHN B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Mmeromuxcst 3HaHUM, YMEHUH,
HAaBBIKOB JIOCTaTOYHO JIJISI PEIICHHS
CTaHIAPTHBIX IPO(PECCHOHATBHBIX
3a1a4.

ChopMupoBaHHOCTH KOMITETCHITHI
MOJIHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmerouxcst 3HaHUM, YMEHUM, HaBBIKOB
B IMOJTHOM Mepe JOCTATOYHO JJIs
PENICHHUs CIOXKHBIX, B TOM YHCIIE
HECTaHJIaPTHBIX, MPO(HeCcCHOHATLHBIX
3a/1a4.




3. KpnTepnn M IIKAJIA OLleHUBAHUSA 3aJaHUH TEKYIIIEr0 KOHTPOJIsA

3.1 Kpurepuu u Hikajga oneHuBaHus Jad0paTopHbBIX padoT

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

TpeOOBaHUS K pe3yibTaraM paboThl, CTPYKTYPE U COACPHKAHUIO OTYETa U T.II., TUIIOBBIC 3a/laHuUs

K MpaKkTUYeCKUM paboTaM NPEACTaBICHbl B METOAMYECKUX MaTepuanax [0 OCBOCHUIO
JTUCIUTIIMHBI (MOYJIs1) U B AJIEKTpOHHOM Kypce B DMMOC MAY.

Ounenka/0aJbl

Kpurepun onenuBanus

Omauuno

3amanue BBITIOJTHEHO MIOJTHOCTBIO u HPaBHIBHO. Otuer o
mab0opaTOPHOI/TIPaKTHUECKOH PadOTe MOATOTOBJICH KAaUYeCTBCHHO B COOTBETCTBHU C
TpeboBanuaMu. [10JTHOTa OTBETOB Ha BOIPOCHI PEMOABATEIS [IPU 3aIIUTE PaOOTEHL

Xopowo

3aaHue BBIMOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOrO OOOCHOBAHUS WIIM MHpPHU
BEPHOM pPCHICHHUMU JOONYyHICHA HCE3HAYUTECIIbHAA oum61<a, HE BJIHUAIOLIAsA Ha
MPaBUIBHYIO MOCIEAOBATCIBHOCT PAaCcCyKaeHui. Bece TpeOoBaHus, MpeabsIBIsICMbIC
K pa60Te, BbIoIHEeHBI. [lonHOTAa OTBETOB Ha BOINPOCHI ITpEroaaBaTejsd Ipu 3allUTe
paboThI.

Yooenemeopumensno

3amaHusl BBINMOJHEHBl YAaCTHMYHO C OIIMOKaMH. J[eMOHCTpupyeT CpedHHN YpOBEHb
BBINOJIHEHHS 3aJiaHusi Ha J1abopaTopHYIO/IPaKTHYECKyl0 paboTy. bBosbiuHCTBO
TpeOOBaHUH, NPEeABABISIEMBIX K 3aJaHHIO, BBINOJIHEHBI, OTBETHl Ha BOIPOCHI
MIpenojaBaTessi NPy 3aluTe padOThl HEIOJIHbIE.

Heyooenemeopumensno

3ajaHue BHIMOJIHEHO CO 3HAYUTENBHBIM KOJMYECTBOM OIUOOK Ha HU3KOM YPOBHE.
Mmuorue TpeboBaHuUs, IPEIBbIBISEMbIC K 3aJIaHUI0, HE BBHITIOJIHEHBI. 3aliuTa padoThl
OTCYTCTBYET.

nim

3a/iaHNe He BHIIOIHEHO.

3.2 Kpurepuu ¥ mKajia olleHUBAaHNS KOHTPOJIBHONW pa0OThI

Hepequb KOHTPOJIBHBIX SaﬂaHHﬁ, PEKOMCEHAAINU 110 BBIIIOJHCHHUIO ITPEACTABIICHLBI B

METOANYCCKUX MATCpUuaiax IO OCBOCHHUIO AHUCHUIIIIMHBI (MOI[y.]'IH) U B 3JICKTPOHHOM KYpCC B

SUOC MI'TY.

B ®OC Bxito4eH TUIIOBBIE BAPUAHTHI KOHTPOJIBHBIX padoT:

Koumponvnasa paboma Nel

1. Ckompko rpammoB K2SOs3 motpebyercs mnst mpurorosneHust 10m 5%-ro (mo macce)
pactBopa (p =1, 15 r/mm) ?

2. HaiiT MaccoBy0 JOJTI0 a30THOM KHCIIOTHI B pacTBOpe, B 1 11 koToporo coxepxkurcs 300 T
HNOs (p = 1,2 r/mmn).

.

Cxoibko rpaMMOB KapOonarta kanusi coaepxkutcst B 300 mut 0,2H. pacTBopa?

4. Tlmotaocts 50% - oro (mo macce) pactBopa HNO3 pasma 1,25 r/mn. Paccumtars
MOJIIPHY0, MOJISITBHYIO M SKBHBAJICHTHYIO KOHIIEHTpPAIUU JJIs 1 J1 3TOTO pacTBopa.
5. Hanmwmmmute MonekynsipHoe u HOHHble ypaBHeHusi ruaposimza CU(NOs): mo meproi

CTYIICHH.

Konmponvnas paboma No2
1. PaccraBbTe KOI(DPUIMEHTH B ypaBHEHUSX PEAKIU (MOHHO-DIEKTPOHHBIM METOJIOM),
MIPOTEKAIOIIUX TI0 CXEMaM:

HNOs + Ca — NHsNO3 + Ca(NOs), + H20

K2S + KMnO4 + H2SO4 — S + K2SO4 + MNnSO4 + H20

5




VYKaxuTe I8 KOKI0W PEaKIMd OKHCIHUTENb M BOCCTAHOBUTENb, KaKOE BEIIECTBO

OKHCJISIECTCS, KAKOS BOCCTAHABINBACTCH.

2. Kakoa npuuuna Bo3HukHOBeHHsT DJ[C B rambBaHu4eckoMm djemMeHTe. COCTaBbTE CXEMY
MEHO-IIMHKOBOTO TAJIbBAHUYECKOTO AJIeMeHTa, paccunTaiite ero 3/C.

3. DIeKTponmu3 pacTBOpa HUTpaTa cepedpa MPOBOIAWIM MPU CUJIe TOKa 2 A B TeueHue 4 u.
CocraBbTe 3JEKTPOHHBIE YpaBHEHHUS MPOIECCOB, MPOUCXOIAIIMX Ha 3NeKkTpoaax. Kakas
Macca cepebpa BBIJCIMIIACh Ha KaToJIe, M KaKoi 00beM rasa (H.y.) BBIJCISICTCS Ha aHO/IE.

4. CocTaBbTe NIEKTPOHHBIE YPAaBHEHUSI aHOAHOIO M KaTOAHOI'O IIPOLECCOB C KUCIOPOJHON
U BOJOPOJHOW JENoisipU3aliiell MpU KOPPO3UM Iapbl MarHuii-HuKedb. CocTaBbTe
AJIEKTPOHHBIC YPABHEHUSI aHOIHOTO U KaTOJHOTO MPOLIECCOB.

Ouenka/6anisl Kpurepun onenuBanus

Omauuno PaboTa BeIMOSTHEHA TIOTHOCTHIO, 03 OMMOOK (BO3MOYKHA OJTHA HETOYHOCTH, OTIHCKA,
HE SIBIITIONIASICS CJICACTBUEM HEOHUMAHHMS MaTepHaa).

Xopomo Pabota BbIIIOJIHEHA MOJHOCTBIO, HO 000CHOBaHMS I1Iar0B peuicHrnd HEAOCTATOYHBI,
JA0ImyHiCHa OJJHa Herpy6a;1 OIINOKA MU ABa-TPpU HCAOUCTA, HC BIUAIOMINX HA
IMPAaBUJIbHYIO ITOCJICOOBATCIIbHOCTD paCCY)I(,E[eHI/Iﬁ.

Yooenemeopumensno | B pabote momymeHo 6oee 0qHOM rpy0oit omnOKy win 6osee IBYX-Tpex
HEZI0YeTOB, HO 00yJaroIIuiics BiIageeT 0043aTeIbHBIMU YMEHUSIMU I10 TIPOBEPSIEMOi
TEMe.

Heyooenemeopumenwvno | B pabote ecTs rpyOble OIMOKN 1 HEJOUIETHI

N
KoHTposnbHas paboTa HE BHINOJHEHA.

4. Kpurepyu ¥ IIKajJa OLEHMBAHHUA pPe3yJbTATOB OOYYEeHHS] 1O IMCHMILINHE

(MoayJIl0) NpH NPOBeIeHUM NPOMEKYTOUYHON ATTECTALNH

Kpurtepuu u mkajga oleHUBaHHUS PE3YIHTATOB OCBOCHUS JIUCIIUILIMHEL (MOI[VJ'IH) C

DK3aMEHOM

Jlia nucuuiuive (MoyJiei), 3aKaHYMBAIOLIXCS 9K3aMEHOM, Pe3yJIbTaT IPOMEXYTOUHOM

aTTecTallud CKJaJblBaeTcs W3 OauioB, HAOpaHHBIX B XOJI€ TEKYIIEro KOHTPOJIA W TpHU

MMPOBCACHNH DK3aMCHA:

B ®OC BkiIrOueH CHHMCOK BOIPOCOB M 3aJaHUMl K DK3aMEHY M THUIIOBOM BapHaHT

HK3aMEeHallMOHHOT 0 Ouera:
4.1 CiMcok BOIIPOCOB K SK3aMEHY:

1

2

a1

OCHOBHBIE 3aKOHBI M TIOHSITUS XMMHH. 3aKOH COXpaHEHHUs MacChl. 3aKOH TMOCTOSHCTBA
cocTaBa. 3aKOH YKBHUBAJICHTOB.

N3MeHeHne XMMHUYECKUX CBOMCTB 3JIEMEHTOB M WX COCIMHEHUW B Ipynmnax M IMEepHoJiax
MEPUOANYECKON CUCTEMBI

CBolicTBa BaXKHEHUIIMX KIACCOB HEOPraHUYECKUX COEAMHEHMI: OKCHAOB, KHCIOT,
OCHOBaHMH, COJIEH.

DOHepreTudyeckne dQPEeKThl B XUMUYECKUX DPEaKIUSIX. BHYTpEeHHSS SHEpPrusi. DHTaJIbIHUA.
CrangapTHas PHTAIBIUS 00PA30BAHMS XUMUYECKIX COSTUHEHUI.

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

OHTponusT W €€ HU3MEHEHUE NpH XHUMHUYECKHX TMpoleccax. BpluncieHue u3MeHEHUs
SHTPOITHH.




10
11
12
13

14

15

16

17
18

19

20

21

22

23

24

25
26

27

28

29

Onepruss [mb06ca w ee W3MEHEHHME TIpH XHMHYECKHUX TIpoleccax. YCJIOBUS
CaMOIIPOMU3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

CKOpOCTh XUMHUYECKHUX PEAKIUI. 3aBUCUMOCTh CKOPOCTH PEAKLUN OT KOHLIEHTPALUU. 3aKOH
JEHUCTBYIOIINX Macc. KoHCTaHTa CKOPOCTH peakLH.

CKOpOCTh XUMHUUYECKUX peakinii. 3aKOH JEeHCTBUS MACC

3aBUCUMOCTh CKOPOCTH peakuuu oT Temneparypsl. [IpaBuno Bant-T'odda. YpaBuenue
Appenunyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

CkopocTh xuMHUuYecKux peakuuil. Karanus. [['OMOreHHbI U reTepOreHHbIN KaTalius.
Xumnueckoe paBHoBecHe. PakTOPI, BIUAIOIIME HAa cMenieHue paBHoBecus. lIpunnun Jle
[[Tarenpe. KoHCTaHTa XUMUYECKOTO PABHOBECHS.

PacTBOpBl Kak MHOTOKOMIIOHEHTHBbIE CHUCTeMBI. CIIOCOOBI BBIPAXXEHHS COCTaBa PacTBOPOB.
MounsipHast ponsi, MaccoBas a0jds. MousipHass KOHUEHTpauus, MOJISIpPHAs KOHLEHTpauus
HKBUBAJIEHTOB, MOJISJIbHAS KOHIIEHTPALMS.

CBoiicTBa pacTBOPOB HE3EKTPONHMTOB. SIBieHHe ocmoca. 3akoH Bant-I'odda. /laBnenue
HACBIIIEHHOIO I1apa paCTBOPUTENS Ha pacTBOopoM. [lepBblii u BTOpoi 3akoHbl Payis.
PactBopel  anektposutoB. Teopuss  snekTponuTHueckol — aucconuanuu.  CTeneHb
AIIEKTPOIUTUIECKOH mucconmanuu. [loasTne 06 aKTUBHOCTH.

CunpHbie U ciiabble IeKTponuThl. KoHCTaHTa qucconuanim.

DnexTpoiauThueckas auccouuanus BoAbl. VoHHOe mpousBeneHue BoAbl. BoaopoaHbiii
nokasarenb cpeabl. [lonsTue 06 HHIUKATOpaX.

I'mapomus coneit. OOpaTuMblii U HeoOpaTHMBIH (MOJHBIN) ruaponn3. Poims mpomeccos
TUAPOIN3a MIPU SKCIUTYaTallUU KOTEJIbHBIX YCTaHOBOK.

PactBopumocTs BemiecTB. IIponssenenue pactBopuMocTd. Mexanus3m HakuneooOpa3oBaHUsl.
OxucnutenbHo-BoccTaHoBUTENbHBIE peakiuu (OBP), ux kinaccudukanus. Baxueiime
okucnutenu u BoccraHoButenu. CocrtaBieHue ypaBHennit OBP mo meronmy mosmypeakiuid.
Bnusinue cpensl Ha npotekanue OBP.

DnekTpoxumudeckue rmnporecchl. [anpBanmyeckuit smeMeHT. JJ[C  raJbBaHUYECKOTO
DJIEMEHTA U €Tr0 U3MEPEHHUE.

TepMoanHaMuKa NPOTEKaHUS 3JIEKTPOIHBIX IporeccoB. CaMOnpon3BOILHOCTD MPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. CBsa3p DJIC raJbBaHMUYECKOTO AJIEMEHTA C
sHeprueit ['m66ca. Cesazp IJIC ¢ KOHCTaHTON PaBHOBECHSI.

[TpakTHYecKOe HCIOJIB30BAHUE DJIEKTPOXUMHUYECKHX IPOLIECCOB. XUMUYECKHUE MCTOYHUKU
TOKA. AKKYMYJISITOPBI.

Kopposus metannos. OCHOBHBIE BUBI KOPPO3UU. XUMHUUYECKAsT KOPPO3USI.

Koppozust metaioB. DnekTpoxuMuueckas koppo3us. OCOOEHHOCTH MPOIECCOB KOPPO3UU B
MOPCKOM BOJIE.

Meroapl 3alMTBl METAIOB OT KOPPO3HM: M3MEHEHHE CBOMCTB KOPPO3MOHHOW CpE.bl,
3alUTHBIE MOKPBITUS, JEKTPOXUMHUECKas 3aiuTa. MTHruOuTopsl KOppo3uH.
DONEKTPOXUMHUYECKHE TPOIECChl. OJEKTPOIN3 pacIulaBOB M PACTBOPOB DJIEKTPOJUTOB.
WHepTHBIE U pacTBOPUMBIE JJIEKTPOIbl. 3aKoHbl Dapazes.

JucnepcHbie cuctembl. ['eTeporeHHoCTb, aucnepcHocTh. Kiaccudukanus no arperarHomy
COCTOSIHUIO (ha3 M pa3Mepy YacTUIl IUCHEPCHOMN (a3bl.

4.2 CIIMCOK THITOBBIX 3aJ[aHHH K dK3aMEHY:

S

Mo3KeT 71 SHTPOIHS BelecTBa ObITh BETUUUHON OTPHUIIATEIbHON?

Mo3keT JI1 U3BMEHEHUE SHTPOIIUU B PEAKIMH ObITh BETUYMHON OTPUIIATENBbHONI?

Kaxop 3nak AS° mporiecca MiaBieHus BemecTBa?

KaxoB 3uak AS® rpoIriecca KOHICHCAINH MapoB KaKoTo-1100 BemecTBa?

[IpuBenuTe HpUMEpHl peakimid, mas koTopeix: a) AS? momoxurensno;  6) AS°
oTpuIaTensHo; B) ASY 6113K0 K HYITHO.



10.

11.

12.

13.

14.

15.

16.

17.

18.

BbruuciuTte, Kakoe KOJMYECTBO TEIUIOTHI BBINEIWUTCS TpH BoOccTaHOBieHWH Fe;03
METAITMYECKUM aTIOMUHUEM, el ObLTo monydeHo 335,1 r xenesa.
["a3000pa3nbiii aTnoBbild crupT CoHsOH MokHO TONTy4YuTh TIPH B3aMMOICHCTBHH ITHIICHA
CoHar)y m BomsHBIX mapoB. HamummTe TEPMOXUMHUYECKOE YPAaBHEHHE OSTOW pEaKIHH,
BBIYHCIIUB €€ TeTUTOBOM (P DEeKT.
Boruncnure TemnoBoit 3¢ dexT peakiuu BoccTaHoBIeHHS okcuaa xenesa (1) Bomopomom,
UCXOJIS U3 CIICAYIONINX TEPMOXUMHUYCCKUX YPABHEHHIA:
FeOw) + CO() = Few) + CO2r); ArH = -13,18 x/Ix.
COq) + Y202y = CO2r); ArH = -283,0 xJIk.
How + %202 = H20); ArH =-241,83 x/Ix.

[Ipu B3aMMOAEHCTBUM Ta3000pa3HBIX CEPOBOJOPOJA M JAMOKCHIA YyIiepoJa OO0pa3zyroTcs
napsl BoJsl U cepoyraepos CSy). Hanumure Tepmoxumudeckoe ypaBHEHUE STOM PeaKiliH,
BBIUHCIIMB €€ TEIIOBOM 2P QEKT.
Hanumure Tepmoxumuueckoe ypaBHenue peakuu Mexry COr) U BOIOPOAOM, B pe3ysibTaTe
kotopoit o0paszyrorcss CHary) u H2O(r). CKOJNBKO TEIIOTHI BBIASIHUTCS MPH 3TOH PEAKIIHH,
eciH 6BII0 moTydeHo 67,2 nM° MeTaHa B iepecyeTe Ha HOPMalbHbIE YCIOBHSA?
TerutoBoit 3¢ ekt Kakoil peaknuu paBeH Teruiote odpazoBanus NO? Berauciure temiory
obpazoBanus NO, ncxos U3 CleayrIMUX TEPMOXUMUYECKUX YPaBHEHUN:

ANH3(r) + 502) = 4NO) + 6H2000); ArH = -1168,80 xIx.

ANH3(r) + 302(r) = 2N2(r) + 6H200); ArH = -1530,28 x/1x.
Ornpenenure, Kak HM3MEHUTCS CKOPOCTh peakuuu okucieHus okcuaa azota (Il), umeromas
tpetuit nopsaaok, 2NO ¢ + Oz ) = 2NOz (), IpH yMEHBIIEHUN KOHIEHTPALMU OKCHJA
azorta (I1) B 3 paza.
Breruncnute maccy xmopuaa Kanus, Heooxonumyro st mpurotoBienus 250 mun 0,1 M
pactBopa KCI.
Brruncnute Maccy xiopuja amoMUHUA, HeoOXxoaumyto ais npurorosienus 500 mia 0,10 H.
pactBopa AlCls.
Onpenenute MOISPHYIO JIOJNII0 PAacTBOPEHHOTO  BEIIECTBA, a TakKkKe MOJSPHYIO
KOHIICHTPAIIMIO, MOJISIPHYIO KOHIICHTPAIWIO SKBHUBAJICHTOB M MOJIIBHYIO KOHIICHTPAITUH
crenyromux pactBopoB: a) 70 %-ii cepHoii kucnotsl (o = 1,62 r/min); 6) 40 %-ro eaxoro
Hatpa ( p = 1,43 r/mn); B) 20 %-#t dhocdhopnoii kuciotel (o = 1,11 r/mm).
Kakoit 00bem Boxbl Hazno Bbimaputh 3 500 min 4 %-ro pactBopa comu (o = 1,04 r/mn),

YTOOBI MTOJIyYUTh PACTBOP ¢ MaccoBoi aoJiei conu 0,167
CoctaBbTe MOJEKYJSPHbIE U MOHHbBIE YPABHEHUS CIEAYIOUIMX PEaKIMH, MPOTEKAIOIUX B
pacTBOpax MeXy CIeIyOIINMHU BEIECTBAMHU:

a) cynbduaom Hatpus u HuTparom meau (l1);

0) arleTaToM Kajiis U CEpHOM KUCIOTOM;

B) CEPHOI KUCIIOTOM U THAPOKCHUIOM LIUHKA;

T') THIPOKCHIOM [IMHKA U THIPOKCHUIOM HATPHUS;

1) TUIPOKCHIOM HaTpUs ¥ THAPOCYIb(UIOM HATPUS;

e) cynbhumom xenesa (I1) u conssHol KUCTOTOMH;

) COJISTHOM KUCIIOTOM M KapOOHATOM KalbLIUs;

3) @30THOW KHUCIOTON ¥ THAPOKCUIIOM KIS,

1) THIPOKCUJIOM KaJlusl ¥ XJIOPUIOM aMMOHHMSL.
CocTaBbTe MOJICKYISIDHBIE YPaBHEHUS CIEAYIONIMX PEaKIUi, MPOTEKAOIUX B BOJIHBIX
pacTBopax, Mo UX HOHHBIM YPaBHEHUSM:

a) S* + Cu** = CuSY{

6) 2Br" + Pb%* = PbBr2

B) H" + F = HF

r) SO3% + 2H* = H,0 + SO, T
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1) Ba?* + SO4* + 20H + Fe?* = BaSO4{ + Fe(OH)24
CocraBbTe cxemy pabOThI raJIbBAHUYECKOTO 3JIEMEHTa, 00pa30BaHHOTO JKEJIE30M M CBUHIIOM,
norpyxenssiMu B 0,005 M pactBopbl ux coineil. Paccuutaiite 9JIC 3toro snemeHTa u
M3MEHEHHEe BeMYMHbI Hepruu [ mooca.
Kak 10mKHBI OBITH COCTAaBICHBI T'aJbBAHUYECKUE 3JIEMEHTHI, YTOOBl B HHUX IPOTEKAIH
pEaKIIMu: a) Cd + CuSO4 = CdSO4 + Cu
6) 2Au%* + 3H, = 2Au + 6H*
B) Zn + 2Fe3* = Zn?* + 2Fe?*
['anpBaHMUECKas LI€Nb COCTABIEHA MAarHUEBBIMU 3JIEKTPOAAMH, ITOTPY>KEHHBIMU B PAaCTBOPHI
MgSO4 pasnoit xonuentpauuu: Mg | MgSO,(2M) | MgSO,(0,001x.) | Mg . Paccuuraiite

OJIC 3TOro raapBaHUYECKOTO AJIEMEHTA.

CoctaBbTe ypaBHEHHS PEaKIMid, MPOUCXOIAIIMX Ha SJCKTPOJaX IPH DICKTPOJIU3e: a)
pactBopa KClI; 6) pacrutaBa KCI. PaccuuTaiiTe Maccy BemiecTB, BEICTUBIINXCS HA KAaTOJIE B
ciy4asix a) v 0) mpu NMpoxXoxkaeHUH Toka 26,8 A B Teuenue 10 4.

B nByx namekrponmsepax ¢ TpaUTOBBIMH DIEKTPOAAMH TPOHMCXOIHMT AJIEKTPOJIH3: a)
pacTBopa TUApPOKCHIA HATpus; 0) paciuiaBa THApPOKCHAa Harpus. Hamuiwre ypaBHEHUS
ANEKTPOJHBIX PEAKLIHIA.

[lepeuncnure METOIBI 3aIIUTHI METAIOB OT KOppo3un. OXapakTepu3ynuTe KaKIblii METO/I.
Kakue wmerammer (Fe, Ag, Ca) Oymyt paspymarbcsi B arMocdepe BIaKHOTO BO31yXa,

HACHIIIEHHOTO JHOKCHAOM yriepona? OTBeT jaiiTe HA OCHOBAHMM BHIUMCIEHHS AGy,

COOTBETCTBYIOUIUX IPOLECCOB.
AmmroMuHUM ckJienaH ¢ Meapio. Kakoi u3 MetamioB OyJeT moABepraThCsi KOPPO3UH, €CIIU 3TU
METaJulbl MONagyT B KHUCIOTHYH cpeny? CocTaBbTe€ CXEMy TaJlbBAaHUYECKOI'O 3JIEMEHTA,
00pa3yromierocs: mpu 3TOM.

Kenezo mnokpeito Hukenem. Kakxoil u3 MertamnoB OyAer KoppoAHpoBaTh B Ciydae
paspyleHuss MoBepxHOocTU MOKpeITUA? Koppo3us npoucxoauT B KUCIOTHOM cpee.
CocTaBbTe cXeMy raJlbBAaHHYECKOT0 3JIEMEHTa, 00pa3yIOLIErocs Mpy ATOM.

4.3 TunoBoil BapHaHT 3K3aMEHALMOHHOTO OuIIeTa:

Ox3amenayuonmwviii burem Ne
0 XUMUH

1. Cdopmynupyiite 3akoH ['ecca, cnencTBus u3 3akona ['ecca.

2. TloHATHS TOMOTEHHBIX M T€TEPOTEHHBIX CHCTEM; 3aKOH JEHCTBYIONMX Macc. Hammmure
BBIpa)KE€HUE JIJIsl CKOpocTell peakuui, mporekaronux mno cxeme A + B — AB ecnu: a) A
u B — BemecTBa, Haxojsmumecs B pactBope; 0) A — TBepaoe BemecTtBo, B — ra3 wim
BEIIIECTBO, Haxo/is1Ieecs: B pacTBope; B) A u B — razoo0pa3Hble BellecTsa.

3. Ckompko rpammoB NapSO3z motpedyercst mis npurotosieHus 5 1 8%-ro (o macce)

pactBopa (p=1, 075 r/mi) ?

Koppo3us meTamioB, NOHATUSA XUMUYECKON U 2JIEKTPOXUMHUYECKON KOPPO3UH.

5. Kak mnpoucxoautr Koppo3usi LUHKA, HAXOJMIIErOoCs B KOHTaKTe C KaJMHEM, B
HEUTpaIbHOM M KucCIOM pacTBopax? CocTaBbTe 3JIEKTPOHHBIE YPAaBHEHUS aHOJHOTO U
KaTO/IHOT'O IIPOLIECCOB.

&

Ouemca KpuTeplm OIICHKH O0TBETA HA JK3aMEHE

OOydatommiicss TIyOOKO M TPOYHO  YCBOMJI  HPOTPAMMHBIA  MaTepua,
HCYEPIIbIBAIONIE, IOCIEA0BATEIbHO, YETKO M JIOTMYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBaTb TEOPUIO C NPAKTUKOH, HE 3aTPYyAHIETCS C OTBETOM IIPHU
BHJIOU3MEHEHUHU Borpoca. Bianeer crenuanbHONW TEPMUHOJIOTHEH, 1€MOHCTPUPYET
O0IIyI0 3PYOUIHI0 B TPEAMETHOH OO0JIaCTH, HCIIONB3yeT MpPU OTBETE CCBHIJIKH Ha
Marepuall CIeLUAIU3UPOBAHHBIX HMCTOYHUKOB, B TOM uncie Ha HTepHeT-pecypebl.

Omauuno
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OOyuJaronumiicss TBEpIO 3HACT MaTEepHaj, TPAMOTHO U IO CYIIECTBY U3Jaract ero, He
JIOTyCKasl CyIIECTBEHHbIX HETOUHOCTEH B OTBETE HA BOMPOC, BiIaJ€eT CHEIHaTbHOI
Xopouwo TEPMHUHOJIOTHEH Ha JOCTATOYHOM YpPOBHE; MOTYT BO3HUKHYThH 3aTpyIHEHUS IPHU
OTBET€ Ha YTOYHSIONIME BOMPOCHI 1O paccMaTpUBaeMOW Teme; B IIeJIOM
JICMOHCTPHPYET OOIIYI0 SPYAUIIUIO B MPESIMETHOM 001aCTH.

OOyuaromuiicss UMeeT 3HaHUS TOJBKO OCHOBHOTO Marepualia, HO HE YCBOWJI €ro
JieTaNiei, JONMyCKaeT HETOYHOCTH, HEJOCTaTOYHO NpaBWIbHBIE (OPMYIMPOBKH,
Yooenemeopumensno | mnoxo BIajgeceT CIENHUAIBLHON TEPMHHOJIOTHEH, IOIMYCKACT CYIIECTBEHHBIE OMIMOKH
IIPU OTBETE, HENOCTATOYHO OPHUEHTHUPYETCS B HCTOYHMKAX CHEHUATM3MPOBAHHBIX
3HaHHH.

OOyuwarommiicss He 3HAeT 3HAYUTENBHOH 4YacTH MPOTPaMMHOTO Marepuana,
JIOIYCKAeT CYIECTBEHHBIEC OLTHOKH, HAPYIICHHS JOTUIECKOM ITOCIIEI0BATEIbHOCTH B
Heyooenemeopumensno | M310KEHUU NPOTPAMMHOIO MaTepuana, HE BJIAJEET CHELUAJIbHON TEPMHUHOJIOTHEM,
HE OPHEHTHPYETCS B NCTOUYHHUKAX CHEIHATM3UPOBAHHBIX 3HAHHUH.

Het oTBeTa Ha mocTaBIEHHBIN BOIPOC.

OrieHka, MoJiyueHHass Ha K3aMeHe, nepeBoauTcs B 6amwtbl («5» - 20 Gamios, «4» - 15
OamioB, «3» - 10 OamioB) m cymmmpyercs ¢ OamiamMu, HaOpaHHBIMH B XOJ€ TCKYIIETro

KOHTPOJIA.
Hrorosast oueHka 1o CymMapHbIe 0aIbl Kpurtepun oneHnBanus
TUCHHILTAHE (MOTYJIIO) o JUCIHMILINHE
(MonyJ110), B TOM
yucie !
BrImonHeHBI BCe KOHTPOIBHBIE TOYKH TEKYILET0 KOHTPOJIS
Omauuno 91 -100 p y p
Ha BBICOKOM YpOBHE. DK3aMeH CIaH
BrimonHeHbl Bce KOHTPOJIBHBIE TOYKH TEKYILETO KOHTPOJIS.
Xopowo 81-90 p Y P
DK3aMeH clIaH
KoHTpobpHBIE TOYKH BBIITOTHEHEI B HEIIOJTHOM O0BEMeE.
Yooenemeopumensno 70- 80
DK3aMeH clIaH
Heyoosnemeopumenvno 69 u MeHee KoHTpoIbHBIE TOYKM HE BBIITOJIHECHBI MM HE CJaH dK3aMeH

5. 3anaHusi IMATHOCTHYECKOI pPaldoThl il OLEHKH Pe3yJbTATOB OOy4YeHHS IO
AUCHUIUINHE (MOIYJ0) B PpaMKaX BHYTPeHHell He3aBHCHMMOW OIEHKHM KayecTBa
o0pa3zoBaHus

®OC comepkuT 3agaHusl Ul OLIEHMBAaHUSA 3HAHUM, YMEHHH M  HAaBBIKOB,
JNEMOHCTPUPYIOIIUX  YPOBEHb C(POPMHPOBAHHOCTH KOMIETEHIMH M  MHIUKATOpPOB HX
JOCTH>KEHUS B IIPOLIECCE OCBOCHMS TUCIUIUIMHBI (MOIYJIS).

Kommnexkt 3amanuil paspaboTaH TakuMmM o00pa3oM, UYTOOBI OCYLIECTBUTH NPOLELYPY
OLICHKH KaXJI0M KOMIIETEHIMH, (OPMUPYEMBIX AUCUMILIMHONW (MOIyJeM), y oOydaromerocs B
MUCbMEHHOU (hopme.

ConeprkaHre KOMIUIEKTA 3a/1aHUI BKIIIOYAET: mecmosble 3a0aHusl, paciemmvle 3a0adu.

1 bannw coomeemcmeyron MEexXHON02UeCKOl Kapme
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KommnuiekT 3a1aHnii IMArHOCTHYECKOH padoThI

OIIK-2 peammsyercst B yactu «Cnocoben pazpabamviéamv ancopummul ... NpueooHvle O
NPAKMUYECKO20 NPUMEHEHUSL)

1

Ilpu cuoponusze kakux cozeti 8 600HoM pacmeope pH < 77
1) BeSO4

2) KCIO4
3) Li>COs

Vemanosume coomseememaue medicoy npumepamu OUCNEPCHBIX CUCTIEM U UX
HA38AHUSMU.:

JIUCIIEPCHAA CUCTEMA IIPUMEP

1) Cycrensus 1) Mouoko

2) DMmynbcus 2) Sluunblil OenoK

3) KonouHelit pacTBop 3) B3Bech nia

4) PactBOp 4) PactBOp caxapa

Kakoe (kakue) U3 MOKPBITHIA JIs1 MEITU SIBIISTIOTCS KaTOTHBIM(1)?
1) Au
2) Cr
3) Zn
4) Ag

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

1) 2

2) 3

3) 15

4) 2,5

Kaxue u3z 3aupummnblx nOKpbImuil 181510MCs1 AHOOHBIMU HO OMHOULEHUIO K 3AUULaeMOMY
memainny?

a) Fe nmokpeito Cd

0) Fe nokpsrto Al

B) Cr nokpsit Cu

r) Al mokpsiT AU

B kaxux cayuasx nepeviii Memann blmecHsem 6mopoll U3 pacmeopa e2o conu?
1) Cau Zn;
2) Znu Ag;
3) Feu Cu;
4) Feu Mg

s monexynapnozo ypasnenusi KClOs+ K 2CO3 +Cr,03 = KCl + CO; + K 2CrO4
cymma Koagguyuenmos pasna:

1)6

2)9

3) 12

4) 15

JeticTBre kakux (aKTOPOB MOKET YCHIIHTH JIEKTPOXUMHUIECKYIO KOPPO3HIO Kee3a?
1) monmxenue pH cpenbr

2) mnossiieHue pH cpeb

3) TOBBIIICHUE B BO3/IyXe KOHIIEHTPAIIMHU YTIICKHUCIIOrO Ta3a

4) yBeJIMYCHHUE COJCPIKAHMSI KHCIOPO/Ia B PACTBOPE

Kaxue u3 3auumnulx nOKpblmuil s1615110Mcst KAMOOHbIMU RO OMHOUEHUIO K
3auuaeMomy memauiny?
a) Fe mokpsito Cd
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0) Fe nokpsiTo Al
B) Cr mokpeiT CU
r) Al mokpsiT AU

10.

Kakoe konnuecTBO BemecTBa coaepkUTcs B 70 T OKCUIa KaJlbIus?

a) 5 MoJb

0) 2,5 MoJIb
B) 1,25 monb
r) 0,80 MO
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