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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 OueHouHbIe
HAMMEeHOBAHUE MHAMKATOPA(OB) OueHo4YHbIE CpeCcTBA cpeiacrBa
KOMIIETeH LU JOCTHKEHUS 3name Viems Buadems TEKYyLIero KOHTpoJis MPOMeKYTOYHOM
KOMIIETeHIIM U aTrecTaluu
OIIK-2. Cnocoben | U{lonk> Ucnonp3yer | — 0a3oBble IOHATHA | - MPOBOAWTD UCCIICAOBAHUSL | - HaBBIKAMH  IIPOBEICHUS
NPUMEHSTh OCHOBHBIE | €CTECTBEHHOHAyuHblE | OOILEiH W | 110 33JaHHBIM METOJMKAM M | UCCJIEJOBaHMI 10 33laHHbIM
3aKOHBI M  METOJBI | 3aKOHBI IpU | HEOPTraHUYECKON AHAIM3UPOBATH PE3YJITAThl | METOJUKAM
UCCIIeI0BaHUI peuieHun 3a7a4 | XUMUH U | SKCIIEPUMEHTOB —  HaBbIKAMH  OIIMCAHHUS
ecrecTBeHHBIX  Hayk | M2onk2 Mcronp3yeT | 3akOHOMEPHOCTH - OmNpenensATb MNPOIYKTHI | CBOIMCTB BEIIECTB HA OCHOBE
JUIT  pelieHus 3anad | GpyHIaMeHTaJIbHbIC XUMHYECKUX peaKknuii  HEOPraHMYECKHX | 3aKOHOMEPHOCTEH,
npodeccrnoHanbHOM pasneinsl MIPOLIECCOB C YYACTHEM | BEIIECTB IO  HM3BECTHBIM | BBITCKAIOLIUX n3
JeATEIBHOCTH €CTECTBEHHBIX HAyK | HEOPTaHWYECKUX HCXOJHBIM BEILlECTBAM; | MEPHOANIECKOTO 3aKOHA
UL aHaJM3a | BEIECTB; BBINIOJHATH UCXOJHBIE | — 0a30BBIMH  HaBBIKAMHU
MPOLIECCOB, — of0Iue MNPHUHIMIBI | BHIYUCICHUS, UTOTOBBIC | MPOBEACHUSI XUMHYECKOTO
MPOUCXOJIIMX TPU | CHCTEMaTU3aluu U | pacyerbl; CaMOCTOSITEJBHO | HKCIIEPUMEHTa M METOJAMH .
. - KOMIUICKT 3aJIlaHui JUIst
nepepaboTke MIPEJICTaBICHUS pabotate ¢ y4eOHOW u | odopmieHUS ero
MUIIEBOTO ChIPbSl U | MH(pOpMAIHH, CIIPaBOYHOM  JIUTEPATypoOH | pe3yJsbTaToB; TeXHUKO[ | o O HEHI . OK3aMeHaIIOHHbIE
XpaHEeHUHU MPOJIYKTOB | OCOOCHHOCTH M0 HEOPTaHMYECKOH XUMUH, | pablOTbI C  XUMHUYECKOU #abopaTopHEIX pador; OWIIETHI.
MUTaHMS HPE/ICTABIICHUS 6a3aMy JAHHBIX 10 OOWIEH ¥ | MOCYIOH,  B3BELIMBAHHEM | THTIOBBIC 3A]IAHMA 110 PesynbraTh
. BapHaHTaM JJISl BBHITTOJIHEHUS
NB3onk2 CnocobeH | AaHHBIX XHMHYECKOTO | HEOPTaHMYECKOH XMMHUH BEIIECTB u cbopom KOHTPOJTHHOH paboThI TEKYIIEro KOHTPOJIs
NPUMEHSTh METOJBI | 3KCIEpUMEHTa — MIPOBOJIUTH MIPOCTHIE YCTAHOBOK JJISI BBITTOJTHEHUS
HCCIeI0BaHni — mpaBwia 0OpabOTKM | XUMHUYECKHUE OIIBITHI 110 OTIBITOB
€CTECTBEHHBIX HayK | U oopmileHns | mpeasiaraeéMbIM METOAMKAM; | — HaBbIKAMH pPaboOTHl B
JUISL pelIeHus 3a/1ad B | Pe3yJbTaToB pabOThI MIPOBOANTH CTaHAAPTHbIC XMUMHUYECKOH Jtaboparopun c
obnactn - TEXHHUKY | n3MepeHus, 00pabaThIBaTh peakTUBaMu U GU3MIECKUMHU
obecrieyeHus 0e301acHOCTH NpU | pe3yNbTaThl SKCIIEPUMEHTa; | YCTaHOBKaMHU c
TEXHOJIOTHYECKOTO paboTre B XUMHYECKOW | IJTAHUPOBATH IKCIIEPUMEHT | COONIOAEHUEM HOPM
nporecca naboparopun Ha OCHOBE aHaJM3a TEXHUKH O€30MacHOCTH |
MPOU3BOJICTBA — TIpHEMbI BBINIOJIHEHHUS | JINTEPATYPHBIX JaHHBIX, TpeboBaHuit OXpaHbI TPy/a B
IIPOLYKTOB ITUTaHUS CTaHAapPTHBIX aHATU3UPOBATh U 0000mIaTh | JJAOOPATOPHBIX YCIOBUSAX;
11a00paTOPHBIX pe3yJbTaThl SKCIIEPUMEHTa, | - HaBBIKaMK O(OPMIICHUS
ornepanui npu | GopMynupoBaTh BHIBOJBI 71a00paTOPHBIX OTYETOB.
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N3YUYCHUN XUMHUYECCKUX

CBOICTB u
3aKOHOMEPHOCTENR
BEILECTB 10
IIpEeAIaraéMbIM

METOAUKaAM




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

IToxa3zarenn IIIkana 1 KPUTEPHHU OLICHKH YPOBHS c)OPMHPOBAHHOCTH KOMINIETEHIUI (MHIUKATOPOB MX IOCTHKEHHS)
OHeHHBaH“ﬂu Husxe noporosoro IHoporossrit IpoaBuHYTHIN Bricoknii
KOMIIeTeHI Ui
(«neyoosnemeopumenvhoy) («yoosremsopumenvioy) («xopowor) («omnuunoy)
(MHIMKATOPOB
HMX JOCTHKEHUS)
IHosnnoTa YPOBEHBb 3HAHUI HUXKE MuHuUMaJbHO IOy CTUMBIA YPOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHUil B 00BEME,
3HAHUM MHHUMAJIBbHBIX TPEOOBAHHUH. 3HAHUN. COOTBETCTBYIOLIEM IPOTpaMMe COOTBETCTBYIOLIEM MPOTpaMMe
Nwmenn mecto rpyObIe OITHOKY. JormymeHs! He TpyOBIe OMHIOKH. TTOJITOTOBKH. TTOJITOTOBKH.
JlonyIeHsl HEKOTOPbIE MOTPENIHOCTH.
Haauune IIpu BEINOIHEHNH CTaHAAPTHBIX IIponeMOHCTPHPOBaHBI OCHOBHEIE IIponemoHcTpupOBaHbI BCce OCHOBHBIE | [IponeMOHCTPUPOBaHBI BCE OCHOBHBIE
yMeHHit 3alaHUH HE MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHUSL. YMEHHSL.
OCHOBHBIE YMEHHS. BEInonHeHB! TUIIOBBIE 3a1aHUS C HE BeInonHeHsI Bce OCHOBHBIE 33/1aHUs ¢ | BBINOIHEHBI BCE OCHOBHBIE U
Wmenu mecTo rpyOble OMIMOKH. rpyOBIMHU OIIMOKaMH. HEKOTOPBIMU ITOTPEITHOCTIMH. JIOTIOJTHUTENBHBIE 3aJaHus 0e3 OINOO0K 1
BrimonHeHs! Bce 3ajaHud, HO HE B BrInonHeHs! Bce 3aJaHNs B IOJTHOM 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/laHUH He TPOAEMOHCTPHUPOBAHBl | HABBIKOB JUISI BBITOJIHEHHUS HaBBIKU TIPU BBIIIOJTHEHUHT YMEHHS.

(BaageHNe ONBITOM)

6a30BbIe HABBIKH.
Nwmenu mecto rpyObIe OITHOKY.

CTaHJApTHBIX 3a,uaH1/1171 C HCKOTOPBIMHU
HECI04YCTaMU.

CTaHAAPTHBIX 3a11aH14171 C HCKOTOPBIMH
HCIO0YCTaMU.

BeInosiHeHBI BCe OCHOBHBIE U
JIOTIOJTHUTENBHBIC 3aJaHus 0e3 OIHOOK 1
MOTPEIIHOCTEH.

IIponeMoHCTpUpPOBaH TBOPUYECKUI
TOJIXO/] K PEIICHHIO HECTaHJaPTHBIX
3a1ad.

XapakTepucruka
c(popMUPOBAHHOCTH
KOMIIeTeHIIUH

Kommnerennmm dakruuecku He
c(OpMHUPOBAHHI.

Nmeronuxcs 3HaHUN, yMEHUH,
HaBBIKOB HEJJOCTATOYHO IS
pemeHns MPaKTUIeCKUX
(mpodeccroHaNBHBIX) 3a71a4.

ChopMupoBaHHOCTH KOMIIETEHITHIA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSM.

Nmeronuxcst 3HaHUM, yMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JJIS
pemIeHns MPaKTUIECKUX
(podeccuoHaBHBIX) 3a1a4.

ChopMupoBaHHOCTH KOMIIETCHIIHI B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Mmeromuxcst 3HaHUM, YMEHUH,
HaBBIKOB JIOCTATOYHO JUUISI PEILICHUS
CTaHIAPTHBIX NPO(ECCHOHATBHBIX
3a1a4.

ChopMupoBaHHOCTH KOMITETCHITHI
MIOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmeromuxcst 3HaHUM, YMEHUM, HaBBIKOB
B IMOJTHOM Mepe JOCTaTOYHO JJIs
peIIeHHs CIO0XKHBIX, B TOM YHCIIe
HECTaHIaPTHBIX, PO(ECCHOHATBHBIX
3a71a4.




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.

Ouenka/6anapl Kpurtepun ouennBanus

Omauuno 3ananue BBIIIOJIHEHO MOJIHOCTBIO " MPaBUIHHO. Otuer 1o
mab0opaTOPHOI/TIPaKTHUECKOH PadOTe MOATOTOBJICH KAaUYeCTBCHHO B COOTBETCTBHU C
TpeboBaHusMH. [10THOTa OTBETOB Ha BOMIPOCHI MPEMOAABATENSI [IPHU 3aLUTE PabOTHI.

Xopouwio 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.

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpHUpYeT CpelHHH ypOBEHBb

BBINOJIHEHHS 3aJiaHusi Ha J1abopaTopHYIO/IPaKTHYECKyl0 paboTy. bBosbiuHCTBO
TpeOOBaHUH, NPEeABABISIEMBIX K 3aJaHHIO, BBINOJIHEHBI, OTBETHl Ha BOIPOCHI
MIpenojaBaTessi NPy 3aluTe padOThl HEIOJIHbIE.

Heyoosenemeopumensvno | 3afaHue BBIIOIHEHO CO 3HAYUTENbHBIM KOJIMYECTBOM OLIMOOK Ha HU3KOM ypPOBHE.

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
OHNOC MAY.

w

B ®OC Bxi1to4eH TUIIOBOM BapHaHT KOHTPOJIBHON pabOTHI:

Ckombko rpammoB K2SOs motpebyercs mnst mpurortosineHust 10m 5%-ro (mo macce)
pactBopa (p =1, 15 r/mm) ?
Haiitu MaccoByto 101110 a30THOM KHUCIOTHI B pacTBOpE, B 1 1 KoTOoporo coaepxkutcs 300 T
HNOs (p = 1,2 r/mmn).
Cxoibko rpaMMOB KapOonarta kanusi coaepxkutcst B 300 mut 0,2H. pacTBopa?
[Tnotocts 50% - oro (mo macce) pactBopa HNO3 pasna 1,25 r/mn. Paccuurath
MOJISIPHYIO, MOJISUTBHYFO M DKBUBAJICHTHYIO KOHIIEHTPAIMH IS 1 JI 3TOTO pacTBopa.
Hamummre MonexynspHoe u uoHHble ypaBHeHus rujaponmsa Cu(NOs), mo mepsoii
CTYIICHH.
PaccraBbTe KOA(OUIMEHTH! B ypaBHEHHUAX PEAKIUN (MOHHO-3JIEKTPOHHBIM METOJIOM),
MPOTEKAIOIINX MO0 CXeMaM:
HNOs + Ca = NHsNO3 + Ca(NOs). + H20
K2S + KMnO4 + H2SO4 — S + K2SO4 + MNnSO4 + H20
VxkaxkuTe i1 KOKIOH PEeakluu OKUCIUTENh U BOCCTAHOBUTEINh, KaKOE€ BEIIECTBO

OKHCIIACTCA, KAKOC BOCCTAaHABIMBACTCA.
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7. KakoBa npuunHa Bo3HukHOBeHHsT DJ[C B rambBaHmveckom diemeHTe. COCTaBbTE CXEMY
MEHO-IIMHKOBOT'O TAJIbBAHUYECKOTO AJIeMeHTa, paccunTaiite ero 3/C.

8. DinekTponu3 pacTBopa HUTpaTa cepeOpa MPOBOIWIM MPH cujie TOKa 2 A B TeueHue 4 u.
CocraBbTe 3JIEKTPOHHBIE YpaBHEHHUS MPOIECCOB, MPOUCXOIAIIUX Ha deKkTpoaax. Kakas
Macca cepedpa BbIIeIHIach Ha KaTojie, U Kakoi 00beM rasa (H.y.) BbIACISETCS Ha aHOJE.

9. CocraBbTe IEKTPOHHBIC YPABHEHHSI aHOJHOTO M KAaTOJHOTO MPOIECCOB C KUCIOPOIHON
U BOJIOPOAHOM Jenoysipu3alveil Npu KOppo3uu mapbl MarHuii-Hukenb. CocTaBbTe
AJIEKTPOHHBIC YPABHEHUSI aHOIHOTO U KaTOJHOTO MPOLIECCOB.

Ouenka/6anisl Kpurepun oneHuBanus
Omauuno PaboTa BBIOTHEHA TIOTHOCTRIO, 0€3 OMMOOK (BO3MOYKHA OJTHA HETOYHOCTD, OTIMCKA,
HE SIBJLIIONIASICS CIICACTBHEM HEMTOHMMAHHS MaTepHaa).
Xopowo PaboTa BEITONTHEHA TOTHOCTHIO, HO 0OOCHOBAHMS IIATOB PEIICHUS HEJOCTATOYHBI,

JA0IMyHICHa OJJHa Herpy6a;1 OIINOKA KU ABa-TPpU HCAOUCTA, HC BIUAIOIINX Ha
IMPAaBUJIbHYIO ITOCJICA0BATCIIbHOCTD paCCY)K,I[eHHﬁ.

Yooenemeopumensno | B pabote momymeHo 6oee oqHOM rpy0oi ommOKy win 6osee IBYX-Tpex
HEZI0YeTOB, HO 00yJaroIIuiics BiIageeT 0043aTeIbHBIMU YMEHUSMU I10 TIPOBEPSIEMOi
TEMe.

Heyooenemeopumenwvno | B pabote ecTs rpyOble OIMOKN 1 HEJOUYETHI

N
KoHTposnbHas paboTa HE BHINOJHEHA.

4. Kpurepyu M IIKajJa OLEHMBAHHUA Pe3yJbTATOB OOYYEeHHS] 1O IMCUHMILINHE

(MoayJII0) NPpH NPOBeIeHUM NPOMEKYTOYHON ATTECTALNH

Kputepuu u mkajga oLeHUBaHHUS PE3YIHTATOB OCBOCHUS JIUCIIUILIMHEL (MOI[VJ'IH) C

DK3aMEHOM

JUia nucuuIuive (MoyJiei), 3aKaHYMBAIOLIXCS 9K3aMEHOM, Pe3yJIbTaT IPOMEKYTOUHOM

aTTecTallud CKJaJbIBaeTcs W3 OauioB, HAOpaHHBIX B XOJI€ TEKYIIEro KOHTPOJIA U TpHU

MMPOBCACHNH DK3aMCHA:

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

9K3aMCHAITMOHHOTO ouera:

4.1 CiMcok BOIIPOCOB K IK3aMEHY:

1

2

a1

OCHOBHBIE 3aKOHBI M TIOHSITHUS XMMHH. 3aKOH COXpaHEHHUs MacChl. 3aKOH TMOCTOSHCTBA
cocTaBa. 3aKOH DKBUBAJIICHTOB.

N3MeHeHne XMMHUYECKUX CBOMCTB 3JIEMEHTOB M MX COCIWHEHWW B Ipynmnax M IMEepHoJax
MEPUOJUYECKON CUCTEMBI

CBolicTBa BaXHEHUIIMX KIACCOB HEOPraHWYECKUX COEAMHEHMM: OKCHAOB, KHCIOT,
OCHOBaHMH, COJIEH.

DOHepreTudyeckne dQPEeKThl B XUMUYECKUX DPEAKIUSIX. BHYTpEeHHSS SHEPrusi. DHTaJbIHUA.
CrangapTHas PHTAIBIUS 00PA30BAHMSI XUMUYECKIX COSTUHEHUI.

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

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

Oueprus [ubbca u ee W3MEHEHHWE TPU XUMHYECKMX TMpoleccax. Y CIOBUs
CaMOIPOU3BOJIBLHOIO MPOTEKAHNS XUMUYECKUX PEAKIUM.




10
11
12
13

14

15

16

17
18

19

20

21

22

23

24

25
26

27

28

29

CKOpOCTh XUMHYECKHUX PEAKIHUI. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAUK. 3aKOH
neicTByomux Macc. KoHCTaHTa CKOPOCTH peakLtH.

CKOpOCTh XUMHUUYECKUX peakinil. 3aKOH JEeHCTBUSA MACC

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

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

CkopocTh xuMuueckux peakuuil. Karanus. 'oMOreHHbIN U reTepOTreHHbIN KaTallus.
Xumnueckoe paBHoBecHe. PakTOphI, BIUAIOIIME HA cMenleHue paBHoBecus. lIpunnun Jle
[[Tarenpe. KoHCTaHTa XUMUYECKOTO PABHOBECHS.

PacTBOpBl Kak MHOTOKOMIOHEHTHBbIE CHUCTeMBI. CIIOCOOBI BBIPaXXEHHS COCTaBa PacTBOPOB.
MounsipHast ponsi, MaccoBas 0. MousipHass KOHUEHTpauus, MOJISIpHAs KOHLEHTpauus
HKBUBAJIEHTOB, MOJISJIbHAS KOHIIEHTpALUS.

CBoiicTBa pacTBOPOB HE3JEKTPONHMTOB. SIBieHHe ocmoca. 3akoH Baut-I'odda. /laBnenue
HACBIIIEHHOI'O I1apa paCTBOPUTEN HaJ pacTBopoM. [lepBblii 1 BTOpoi 3akoHbI Payis.
PactBopel  anektposuroB. Teopuss  snekTponuTHueckol — aucconmanuu.  CreneHb
AIIEKTPOIUTUIECKOH muccormanuu. [loasTne 06 aKTHBHOCTH.

CunpHble U ciiabble 1eKTponuThl. KoHCTaHTa quccoruanim.

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

I'mapomus coneit. OOpaTuMblii 1 HeoOpaTHUMBIA (MONHBIN) ruaponu3. Poms mpormeccos
TUAPOIN3a MIPU SKCIUTYaTalUHU KOTEJIbHBIX YCTaHOBOK.

PactBopumocTs BemecTB. IIpoussenenue pactBopuMocTd. Mexanus3m HakuneooOpa3zoBaHUsl.
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. IJ[C  raJbBaHUYECKOTO
3JIEMEHTA U €r0 U3MEPEHHUE.

TepMoanHaMuKa NPOTEKaHUS 3JIEKTPOIHBIX IporeccoB. CaMOnponu3BOIBHOCTD MPOTEKAHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuid. CBsa3p DJIC raJbBaHMUYECKOTO AJIEMEHTA C
sHeprueit ['m66ca. Cesazp I/IC ¢ KOHCTAaHTON PaBHOBECHSI.

[TpakTHYecKOe HCIIOJIB30BAHUE DJIEKTPOXUMHUUYECKHX IPOLIECCOB. XUMUYECKHE MCTOYHUKU
TOKA. AKKYMYJISITOPBI.

Kopposus metannos. OCHOBHBIE BUBI KOPPO3UU. XUMHUUYECKAsE KOPPO3USI.

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

Meroapl 3alMTBI METAIOB OT KOPPO3HHM: M3MEHEHHME CBOMCTB KOPPO3MOHHOW CpElbl,
3alUTHBIE MOKPBITHS, JEKTPOXUMHUECKas 3aiuTa. MTHruouTopsl KOppo3uu.
DONEKTPOXUMHUYECKHE TPOIECChl. JEKTPOIN3 pacIUlaBOB M PACTBOPOB DJIEKTPOJIUTOB.
WHepTHBIE U pacTBOPUMBIE AJIEKTPOIbl. 3aKoHbI Dapazes.

JucnepcHblie cuctembl. ['eTeporeHHOCTb, AucnepcHocTh. Kilaccudukanus no arperarHomy
COCTOSIHUIO (ha3 M pa3Mepy YacTUIl IUCTIEPCHOMN (a3bl.

4.2 CIIMCOK THITOBBIX 3aJ[aHHH K dK3aMEHY:

agbrwbnE

Mo3KeT J1 SHTPOMHS BelecTBa ObITh BETUYUHON OTPHUIIATEIBbHOMN?

MoskeT I U3MEHEHUE SHTPOIUU B PEAKIUH ObITh BETUYMHON OTPUIATEIBbHONU?

Kaxop 3nak AS° mporiecca MiaBieHus BemecTBa?

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

[IpuBenuTe HpUMEpHl peakimii, mas koTopeix:  a) AS? momoxurensno;  6) AS°
oTpuIaTensHo; B) ASY 611H3K0 K HYITHO.

Bobruncnure, Kakoe KOJMYECTBO TEIUIOTHI BBIIEIUTCS MpH BoccTaHOBieHUU Fe203
METaJUTMYECKUM aJTFOMUHUEM, eciTi Obuto mosrydeHo 335,1 T xenesa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

I"a3000pa3nbiit 3TunoBsid cupT CoHsOH MokHO TONyYuTh TIpH B3aMMOICHCTBUM ITHJICHA
CoHir)y m BomsHbIX mapoB. HamummTe TEpMOXUMHUYECKOE YPaBHEHHE OSTOH peaKIHH,
BBIYHCIIUB €€ TEeTUTOBOM (P (DEeKT.
Boruncnure TemnoBoit 3¢ ¢exT peakiuu BoccTaHoBIeHHS okcuaa xkenesa (1) Bomopomom,
UCXOJIS U3 CIICAYIONINX TEPMOXUMHUYCCKUX YPABHEHHIA:
FeOw) + CO) = Few + COxr); ArH = -13,18 xJ1x.
COq) + ¥202¢r) = CO2r); ArH = -283,0 x/Ix.
How + 72020 = H20r); ArH = -241,83 k/Ix.

[Tpu B3aumozeicTBUM Tra3000pa3HBIX CEPOBOJOPOJA U JHMOKCHAA YIJepoja 00paszyrorTcs
napsl BoJsl U cepoyriepos CSy). Hanummure Tepmoxumudeckoe ypaBHEHUE STOM pPeaKiliH,
BBIUHCIIMB €€ TEIUIOBOM 2P QEKT.
Hanumure Tepmoxumuueckoe ypapHenue peakuu Mexy COr) U BOIOPOAOM, B pe3yJIbTaTe
kotopoit oopaszyrorcss CHary) u H2O(r). CKOJNBKO TEMIOTHI BBIASIHUTCS MPH 3TOH PEaKIIHH,
ecim ObLIO TOTy4eHo 67,2 1M° MeTaHa B Iiepecyere Ha HOpMaJbHbIE YCIOBHS?
TerutoBoit 3 ekt Kakoil peaknuu paBeH Teruiote odpaszoBanus NO? Berauciure temiory
obpazoBanus NO, ncxos U3 CleayrOIMUX TEPMOXUMUYECKUX YPaBHEHUN:

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

ANHj3(r) + 302(r) = 2N2(r) + 6H200); ArH = -1530,28 x/1x.
Ornpenenure, Kak HM3MEHUTCS CKOPOCTh peakuuu okucieHus okcunaa azota (Il), umeromas
tpetuii opsanok, 2NO ¢y + Oz ) = 2NO: (), Ipu yMEHbIIEHHMH KOHIICHTPAIIMH OKCHIa
azorta (I1) B 3 paza.
Breruncnute maccy xmopuaa Kanusg, HeoOxomumyro uisi mpurotoBienus 250 min 0,1 M
pactBopa KCI.
Brruncnute Maccy xjopuja amoMUHUA, HeoOXxoaumyto ais npurorosienus 500 mia 0,10 H.
pactBopa AlCls.
Onpenenute MOJSPHYIO JIOJII0  PAacTBOPEHHOTO  BEIIECTBA, a TakKXKe MOJSPHYIO
KOHIEHTPALMIO, MOJIAPHYIO KOHIIEHTPAIMI0 SKBUBAJIEHTOB M MOJISUIbHYIO KOHLIEHTPAllUU
cienyroumx pactBopos: a) 70 %-it cepHoit kucnotsl (p = 1,62 r/mn); 6) 40 %-ro eaxoro
HaTpa ( p = 1,43 t/mn); B) 20 %-it pocdopHoii kucnotsl (p = 1,11 r/mn).
Kakoit 00bem Bozbl Hazno Bbimaputh 3 500 mi 4 %-ro pactBopa conu (o = 1,04 r/mn),

YTOOBI [TOJIyYUTh PAacTBOP ¢ MaccoBoi aoJiei conu 0,167
CoctaBbTe MOJEKYJSPHbIE U MOHHbIE YPABHEHUS CIEAYIOUIMX PEaKIMH, MPOTEKAIOIUX B
pacTBOpax MeXy CIeTyOIINMHU BeIECTBAMHU:

a) cynbduaom Hatpus u HuTparom meau (l1);

0) anieTaToM Kajus U CEpHON KHUCIIOTOM;

B) CEPHOI KUCIIOTOM U THAPOKCHUIOM LIMHKA;

T') THIPOKCHIOM [IMHKA W THIPOKCHIOM HATPHUS;

1) TUAPOKCUIOM HaTpUs ¥ TUAPOCYIb(UIOM HATPUS;

e) cynbhumnom xenesa (l1) u consiHol KUCTOTOI;

) COJISTHOM KUCIIOTOM M KapOOHATOM KalbLIUs;

3) @30THOW KHUCIOTON ¥ THAPOKCUIIOM KIS,

1) THIPOKCUJIOM KaJusl ¥ XJIOPUIOM aMMOHHMSL.
CocTaBbTe MOJIEKYISIDHBIE YPaBHEHUS CIEAYIONIMX PEaKIUi, MPOTEKAOIUX B BOJHBIX
pacTBopax, Mo UX HOHHBIM YPaBHEHUSM:

a) S + Cu** = CuS{

6) 2Br" + Pb?* = PbBr,{

B) H + F = HF

r) SO3% + 2H* = H,0 + SO, T

1) Ba?* + SO4* + 20H" + Fe?* = BaSO4{ + Fe(OH)24
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19.

20.

21.

22.

23.

24,
25.

26.

27.

CocraBbTe cxeMy pabOThl ralbBaHUUECKOI'O JIEMEHTA, 00Pa30BaHHOTO HKEJIe30M U CBUHIIOM,
norpyxeausiMu B 0,005 M pactBopbl ux coneil. Paccumraiite 3/IC 3toro snemeHTta u
M3MEHEHHE BeIMYMHBI S3Hepruu [ 'noocea.

Kak [MOMKHBI OBITH COCTaBICHBI TabBAHUYCCKUE DJIEMEHTHI, YTOOBI B HHX MPOTEKAIH
pEaKIIMu: a) Cd + CuSO4 = CdSO4 + Cu

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

B) Zn + 2Fe3* = Zn?* + 2Fe?*

["anpBaHMYeCKas e COCTABICHA MAarHUEBBIMU 3JICKTPOJaMH, TIOTPYKEHHBIMU B PACTBOPBI
MgSOs paznoii konuentpanuu: Mg | MgSO,(2M) || MgSO, (0,001 1.) | Mg . PaccuunTaiite

O J1C 3Toro rajibBaHUYECKOI0 JIEMEHTA.

CocraBbTe ypaBHEHUSI pEaKIMi, MPOUCXOIAINIMX Ha HJIEKTPOJAX IMpPHU 3JICKTPOJIU3E: a)
pactBopa KCIl; 6) pacrutaa KCl. Paccuuraiite Maccy BeliecTB, BBIJICTUBIINXCS HAa KaTO/C B
ciydJasix a) v 0) pu MPOXOKIeHUU Toka 26,8 A B Teuenue 10 u.

B nByx »snexrponmuzepax ¢ TrpadUTOBBIMU 3JIEKTPOAAMU IMPOUCXOIUT AIIEKTPOINIU3: a)
pacTBopa TUIpOKCHIa HaTpus; 0) paciuiaBa TMApPOKcHIa HaTpus. Hamummre ypaBHEHHs
JIEKTPOAHBIX PEAKIUHl.

[lepeuncnrute METOABI 3AIUTHI METANIOB OT KOppo3un. OXapakTepu3ynuTe KaXKIblii METO/I.

Kakune wmeramnbl (Fe, Ag, Ca) OynyT paspymarbcs B arMmocdepe BIaKHOTO BO3AyXa,

HACBIIICHHOI'O JHMOKCHUIOM yrnepona? OTBeTr ,Z[aﬁTe Ha OCHOBAHHWM BbIYHCIICHHA AGSQS

COOTBETCTBYIOLIUX IIPOLIECCOB.
AnroMuHuUH ckienaH ¢ Mepto. Kakoit u3 MetanioB OyeT 1oJiBeprarbcs KOppO3uH, €CIIU 3TH
METaJUIbl MONaxyT B KHCIOTHYIO cpely? CocTaBbTe€ CXEMy TrajlbBAHUYECKOIO JJIEMEHTA,
o0pasyrouierocs nNpu 3TOM.

Keneszo mnokpeito Hukenem. Kakoil u3 MetannoB OyAeT KoppoAupoBaTh B cCilydae
paspyllieHUs] TOBEPXHOCTH MOKpbITUSA? Koppo3uss NpoucXoguT B KHUCIOTHOM cpene.
CocraBbTe cXeMy ralbBaHMYECKOI0 3JIEMEHTA, 00Pa3yOLErocs Mpyu 3TOM.

4.3 TunoBoi#l BapHaHT YK3aMEHAIIMOHHOTO OMIIeTa:

MuHUCTEPCTBO HayKU U BBICLIET0 00pa3oBanus P®
denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE YUPEXK/I€HUE BBICILIETO
oOpazoBaHUs
«MYPMAHCKUI APKTUYECKUN YHUBEPCUTET»
(PTAOY BO «MAVY»)

Oxzamenayuonmwviii burem Ne
0 XUMUH

1. Cdopmynupyiite 3akoH ['ecca, cnencTBus u3 3akoHa I'ecca.

2. HanwmmuTe BhIpaXeHHE TSI CKOPOCTEH peaknuid, mpoTekatonmx mo cxeme A + B - AB
ecnu: a) A u B — BemecTBa, Haxoas1Kecst B pactBope; 0) A — TBep0€ BeniecTBo, B — ras
WM BEIEeCTBO, HAXO/AIIeecs B pacTBOpe; B) A U B — razoo0pasHble BelecTsa.

3. Ckompko rpammoB NaxSO3z motpedyercst mis npurotoBieHus 5 1 8%-ro (1o macce)
pactBopa (p=1, 075 r/mi) ?

4. Kak TpOMCXOTUT KOPPO3Wsi IWHKA, HAXOMANIETOCS B KOHTAaKTe C KaJMHEM, B
HEUTpanbHOM U KucJIoM pacTBopax? CocTaBbTe DNIEKTPOHHBIE YPAaBHEHUS aHOJHOTO U
KaTO/HOT'O IIPOIIECCOB.

5. Xumus p- sneMeHTOB. OOmMe 3aKOHOMEPHOCTH, W3MEHEHHS CBOMCTB,  CTENEHH

OKUCJICHUS.

Ouenka KpuTepnu oueHKH 0TBETa HAa IK3aMeHe

Omauuno OOygatommiicss TIyOOKO M TPOYHO  YCBOWJI  HPOTPaMMHBIA  MaTepua,
HCYEpIBIBAIONIE, TIOCIEA0BATEIbHO, YETKO M JIOTMYECKH CTPOMHO €ro HM3jaraer,
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YMEET TECHO YBSI3bIBaTb TEOPHUIO C MPAKTUKOH, HE 3aTPYyAHSETCS C OTBETOM IIPH
BHUJIOM3MEHEHUH Bompoca. Biianeer crienuanbHONH TEPMUHOJIOTHEH, 1EMOHCTPUPYET
OOIIyI0 3PYIUIMI0 B TPEAMETHONH OOJIACTH, HCIOJB3YyeT MPU OTBETE CCHUIKK Ha
MaTepHall CIelHaTu3UPOBAHHBIX HMCTOYHUKOB, B TOM uncie Ha HTepHeT-pecypehl.

OOyuJaronumiicss TBEpIO 3HACT MaTepHai, FPaMOTHO U IO CYIIECTBY H3JIaraet ero, He
JIOITyCKasl CYIIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAACET CHCIUATLHON
Xopouio TEPMUHOJIOTHEH Ha JOCTATOYHOM YPOBHE, MOTYT BO3HHKHYTH 3aTPYJHCHHS IPH
OTBETE HAa YTOYHSIOUIME BOIPOCHl [0 pAacCMaTPHUBAEMON TeMe; B IIEIOM
JIEMOHCTPHUPYET OOIIYIO 3PYIUITHIO B IPEIMETHOM 00IaCcTH.

OOyuarommiicss UIMEeT 3HaHUS TONBKO OCHOBHOTO MaTepualia, HO HE YCBOWJI €ro
JeTanel, IOMyCKaeT HETOYHOCTH, HENOCTAaTOYHO MpaBWIbHBIE (OPMYIHPOBKH,
Yooenemeopumensno | mnoxo BiIajgeeT CIENHUAILHON TEPMHHOJOTHEH, IOIMYCKACT CYIIECTBEHHBIE OMIMOKH
IIPU OTBETE, HENOCTATOYHO OPHUEHTHUPYETCS B HCTOYHMKAX CHEHUATM3MPOBAHHBIX
3HaHHH.

OOydatommiicss He 3HAeT 3HAYMTENFHOW YacTH MPOTpaMMHOTO MaTepHaia,
JIOITYyCKAET CYIIECTBEHHBIC ONIMOKHU, HAPYIICHHUS JIOTHYECKOH MOCICI0BATCILHOCTH B
Heyooenemeopumenvno | M3J10KEHUN MPOTPAMMHOTO MaTepuana, He BIaJeeT CHEIUaIbHON TepMHUHOJIOTHEH,
HE OPUEHTHUPYETCS B UCTOUHUKAX CIECIMATU3NPOBAHHBIX 3HAHUH.

Her oTBeTa Ha MOCTaBJAEHHBIN BOIPOC.

OrneHka, MoJiydeHHas Ha 2K3aMeHe, nmepeBoguTcs B Oamibl («5» - 20 Gamnos, «4» - 15
OamnoB, «3» - 10 6amioB) u cymmmupyerca ¢ OamnamMu, HaOpaHHBIMH B XOJ€ TEKYIIEro
KOHTPOJISL.

HUroropasi ouenka no | CymmapHbie 0aJ1bl Kpurepun onenuBanus
JUCHUILIUHE (MOIYJII0) 0 JUCIHHUILINHE
(MonyJ110), B TOM
amce !
BrImoTHEHBI BCe KOHTPOIBHBIE TOYKH TEKYIIETO KOHTPOJIS
Omauuno 91-100 p yit p

Ha BBICOKOM YpOBHe. DK3aMeH CllaH

Brinmonsens! Bce KOHTPOJIBHBIC TOYKU TEKYHICTO KOHTPOJIA.

Xopowo 81-90
DK3aMeH cllaH
KOHTpOJ'H)HI)Ie TOYKH BBIIIOJIHEHBI B HEIIOJTHOM 06’BeMe.
Yooenemeopumenvno 70- 80
DK3aMeH cllaH
Heyooenemeopumenvno 69 u meHee KoHTposbHBIE TOYKM HE BBHITIOJHEHBI M HE CJaH 9K3aMeH

5. 3ajaHusl IMArHOCTHYeCKOW padoThl VI OLEHKH pe3yJbTaTOB O0y4eHHs IO
AUCHUILVIMHEe (MOAYJI0) B PpaMKax BHYTPeHHell He3aBHCHMMOH OLICHKM KauyecTBa
o0pa3zoBaHus

®OC comepXuT 3agaHusl JUISl  OLIEHUMBAaHUS 3HAHUM, YMEHHUH M  HAaBBIKOB,
JEMOHCTPUPYIOUIMX YPOBEHb C(QOPMUPOBAHHOCTH KOMIETEHIMH M UHAMKATOPOB HX
JOCTH>KEHUS B IIPOLIECCE OCBOCHMS TUCIUIUIMHBI (MOIYIIS).

Kommnekt 3amanuil pa3paboTaH TakuMmM o00pa3oM, UYTOOBI OCYLIECTBUTH MPOLELYPY
OLIEHKH KaXJIOW KOMIIETEHLIUH, (OPMUPYEMBIX AUCHUILUIMHON (MOIyNieM), Yy oOydaromerocs B
NUCbMEHHOU (opme.

CopepxaHre KOMITJIEKTa 3aJaHUH BKIIIOUAET: mecmosvle 3a0anusl, pacuemusle 3a0ayu.

1 bannw coomeemcmeyron MEexXHON02UeCKOl Kapme
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KommnuiekT 3a1aHnii IMArHOCTHYECKOH padoThI

OIIK-2. CiocoOeH mpUMEHSITh OCHOBHBIE 3aKOHBI M METOBI HCCIEIOBAHNIN €CTECTBEHHBIX HAYK
JUIs pelleHus 3a1a4 npo(ecCHOHAIBHOM NesITeIbHOCTH

1 s peaxyuu Mg(OH)24) — MgOy + H20;)
paccuumatime: SHMATbAUIO PEAKYUL, KOIUYECHBO MENI0mbl blOeNAIWEUCs Ul
noznrowarowelics 8 pesyibmame peaxyuu, ecau peazupyem 100 2 Mg(OH)2,; smmponuio
peakyuu, snepeuto ' ubbca peakyuu u ykasxcume HanpasieHue npomeKanus peaxyuu npu
CMAHOAPMHBIX YCILOBUSX.
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
2 Ilpu cuoponusze kakux cozeti 8 600HoM pacmeope pH < 77
1) BeSO4
2) KCIO4
3) Li>COs
3 Kakoe (kakue) U3 MOKPBITHIA IJIs1 MEITU SIBIISIOTCS KaTOHBIM(1)?
1) Au
2) Cr
3) Zn
4) Ag
4 Ilpu memnepamype 30 °C peaxyusa 3axanuusaemcs 3a 20 munym. Ilpu memnepamype 50
°C — 3a 5 munym. Yemy pasen memnepamyphulii Kodgguyuenm ckopocmu peaxyuu?
1) 2
2) 3
3) 15
4) 2,5
5 Kakue u3 3auumnuix nokpuimuii I8IAI0MCS AHOOHBIMU NO OMHOULEHUIO K 3aUWULAeMOMY
memanny?
a) Fe mokpsito Cd
0) Fe mokpsiTo Al
B) Cr mokpsit Cu
r) Al mokpsitT Au
6 B kaxux ciyuasx nepevlii Memaii blmecHsen mopoll U3 pacmeopa e2o coiu?
1) Cau Zn;
2)Znu Ag;
3) Feu Cu;
4) Feu Mg
7 s monexynsapnoeo ypasnernus KClOz+ K 2C0O3 +Cr,03 = KCl + CO; + K 2CrO4
cymma Koagguyuenmos pagua.
1)6
2)9
3) 12
4) 15
8 Heticmsue kakux ¢paxmopos modicem yCunums 21eKmpOXUMUYEcKyio Kopposuio dHcene3a?
1) nonmxenune pH cpempr
2) mnosbitienue pH cpenb
3) mOBBIIICHUE B BO3/IyXe KOHIICHTPAIIMHU YTJICKHUCIIOTO ra3a
4) yBenMyeHHUE CoJepIKaHMsI KHCIOpOa B PACTBOPE
9 Yucno monel pacmeopenHno2o ewjecmsa, npucymcemeyrowezo 6 1 ke pacmeopumens

Hasvleaemc:
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1) MOJISITBHOCTH
2) MOJISIPHOCTD
3) HOpMaJILHOCTh

10

Tlonosicumenvro 3apsaicenHvle UOHBL HOCAM HA3BAHUE:!
1) xaTuoHbI

2) aHUOHBI

3) IpOTOHBI
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