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1. EJN U 3AJAYN JNUCHUTIJIINHBI

1. Iesn qAuCHUIIMHBI - oOecriedeHrne PyHnaMeHTaTbHON XUMHYECKON
MOJITOTOBKH, TTO3BOJISIONIEH OyylIUM cCrieualicTaM OpUEHTUPOBATHCS B HAYYHO-
TEXHUYECKOU MH(OpMAIINK, UCTIONb30BaTh MPUHLIUIIBI U 32KOHBI XUMUH, a TAKXKE
PE3yJIbTaThl XMMUYECKUX OTKPBITHI B TE€X 00JaCTSIX, B KOTOPBIX OHHU OyAyT
OCYILECTBIIATh CBOKO MPOPECCUOHATIBHYIO 1E€ATENBHOCTb.

1.2. 3agayu 0CBOCHUA MUCHUIUIMHBI: OCBOCHUE OCHOBHBIX XMMHYECKHUX
TEOpHH, TMO3BOJAIOMKNX Oosiee TMIyOOKO TMOHSATH MPUPOLY U MEXaHHU3M
XMMHUUYECKHUX MPOLECCOB, MPOTEKAIOIINX B METAUIYPrUUECKUX CHUCTEMAX;
NpUOOpETEHHE HABBIKOB MOJICIMPOBAHUS M  IOCTAHOBKH  HOKCIEPUMEHTA
XUMHUYECKUX MPOIECCOB, yMEHUS OOBSICHEHUS UX PE3y/IbTaTOB

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII
Huciumunaa  «Chen.  1iaBbl  XMMHKW» OTHOCHUTCS K JUCHUIUIMHAM
BapuaTUBHON yacTu 0s0ka b.1 yueOHoro niana.

3. IEPEYEHB IVIAHUPYEMBIX PE3YJILTATOB OBYUEHMS IO
JTUCLUITJIMHE

HpOHGCC HU3Y4YCHHA IUCHUIIIAHBI ((CHGH. INIaBbl XMMMHHN» HAIIPpABJICH Ha

(dhopMHUpOBaHUE CIETYIONTNX KOMIICTSHITH:
ITK-5- CrnocobHoCTb BbI6VIpaTb n rnMpuMeHdaTb COOTBETCTBYHOLLMNE

MeToAbl Mo4eIMpoBaHUSA humsnyeckux, XUMUYEeCKNX n
TEXHOJIOrM4eCKMX NpoLLeccos.
Komnerenuus Pe3yabTaThl 00yucHUs, XapaKTepU3ylolme
c¢opMHPOBAHHOCTH KOMIIETEHUIMH
OIIK-1 3HaTh pasgenbl  XMMUH, XAPaKTEPU3YIOIIUE CKOPOCTh

XUMHYECKUX PEaKIui, CBOWCTBA PaCTBOPOB, METAILIOB H
AIEKTPOXUMHUUECKUX  TMPOILIECCOB,  HEOOXOMUMBIX  JJIst
MMOHUMAaHUSI U MOJEIUPOBAHUS METAJUIYPrUUYECKUX CUCTEM,
MIPUMEHSIEMBIX B TPO(ECCUOHAIBHOM T10JI€ ICSTEIbHOCTH;
YyMeTb - PacCUUTHIBaThb KOJIMYECTBEHHBIE COOTHOLIEHUS
B3aUMOJICVCTBYIOIIMX XUMUUYECKUX CUCTEM;

BJIaJleTb  HABBIKAMM  IIOCTAHOBKM  JKCIIEPUMEHTA  C
Pa3IMYHBIMUA XMMUYECKUMHU CUCTEMAMH, 3allCU YPABHEHUN
XUMHUUYECKUX PEaKIMi, YMEHUEM OOBSICHSITh UX PE3YJILTATHI.

4. OFbEM JUCHUIIJIMHBI (MOJAYJISA)
OO6miast TPyAOEMKOCTh JUCHMIUIMHBI «XHUMHSI» COCTABISIET S5 3aUeTHBIX
SJIMHMUII.
Pacnpenenenue TpyaoeMKOCTH AUCHUTUIMHBI IO BUJIaM 3aHATHN

Ounas ¢popma oOydeHus



Bun yueOHOI paOoThI Bceero | Cemectpsbl
4acoB 2

AyIuTOpHBbIE 3aHATHSA (BCET0) 54 54

B tom yuce:

Jlexumun 36 36

[Ipaktrueckue 3ansarus (113)

Jlabopatopubie paboTs (JIP) 18 18

CamocrosiTesibHAsi padoTa 90 90

KypcoBast pabota - -

KontposbHas paborta - -

BI/II[ HpOMGH(YTOqHOﬁ aTTCcCTalluu — 3K3aMCH

36 36
OO6miast TpyI0€MKOCTh yac 180 180
3a4. ejl. 5 5

5. COAEPKAHUE JNCIHUITJINHBI
5.1 Copepxanne pa3nejoB IUCHUIUVIMHBI M pacnpeaeieHue
TPYAOEMKOCTH 10 BUAAM 3aHATHI
ouyHasi Gopma o0yueHusI

Ne JIa6. Bcero
HawnmMeHoBaHne TeMbl Coneprxanue pasaena Jlexg CPC ’
/11 3aH. qac

I |9ueprernka xummieckux | TeroBbie 3PPEKTH XUMHIESCKIX PEAKIHii.

nponeccoB. Kuneruka |TepMoxuMmudeckue ypaBHEHUS.

XUMHYECKUX peaknuid. | OOIie MOHATHS O CKOPOCTH XUMUYECKHAX
XUMHUECKOE peakuii. @aKkTOps! BAUSAIOIINE HA CKOPOCTh
paBHOBECHE. peaxIuii B ToMOreHHbIX cucremMax. Koncranra

ckopocTH. CKOPOCTh TeTePOreHHBIX

XUMHUYECKUX peaKIuil.

3aBHCHMOCTB CKOPOCTH PEAKIIUHU OT
temneparypsl. [Ipasuno Bant-T'opda. Dueprus 8 6 15 29
aKTHUBalWU. YpaBHEHUE AppeHuyca.

OO6paruMble 1 HEOOpATUMBIE XUMUYECKHUE
peaxry. KoHCTaHTa XMMHYECKOTO PABHOBECHS.

BnusHue n3MeHeHHs KOHLIEHTpAIUH,

TeMIepaTypsl, 1aBICHUS Ha CMEIICHNE

xuMuyeckoro paHoBecus. [Ipunnun Jle-

[larenbe.

2 | Hucnepcuble cucrembl. | HducnepcHble cuctemsl. Knaccudukanms u
PactBopbt oOmiue cBorcTBa pactBopoB. CrocoOb!
BBIPpAXXCHUSA KOHICHTPAIIUU PAaCTBOPOB.
DJNEKTPOIUTHI U HEINEKPOIUTHI.

CunpHBIC U crabble AIEKTPOIUTHI. Teopus
3NEKTPOJUTHUECKON uccouranuu AppeHuyca. 6 4 15 25
Peakunm oOMeHa B pacTBOpax 3J1€KTPOJIMTOB.
HoHHO-MOJIeKy IIpHbIE YPaBHEHHUS PEaKkInii.

Honnoe npoussenenue Boasl. . Bonopoanslil
nokasarens. [IpousBeneHue pacTBOPUMOCTH.
I'maponus coneid.

3 |9nexkTpoXxuMuUecKue Bo3HukHOBEHHE ITBOWHOTO 3IEKTPUIECKOrO 8 4 s 27
POLIECCHI CJIOSl Ha TpaHHIe MeTa-pacTBop. [loHsTHe 00




JNEKTPOAHOM TIOTEHnuase. [ ampBaHMUYECKHE
3JIEMEHTHI. CraHgapTHBIHA BOJIOPOJIHBIM
3NEKTPONI. DJeKTPOXUMHUYECKUN psn
HaNpsHKEHUH METaJlIoB.

VpaBHenne HepHcra.  3aBuUcHMOCTH
JNIEKTPOJHOrO  IOTEHIMana OT  IPHUPOABI
IEKTPOa ¥ KOHIIGHTPAIlMH. 3JIEKTPOJIUTA.
CranpmapTHble  3JEKTPOAHBIE  MOTEHIHANBL.
Karonnele u aHOmHBIE IpoLEcCHl MpH padboTte
rajJbBaHUYECKOI0 JIEMEHTa

DnexTponu3. 3akoHbl 3ekTponuza Dapazes.
Hamnpspxenue pasioxxenus. Beixon mo Toky.
KaronHble u aHomHBIE NPOLECCHI. DIEKTPOIH3

pacTBOpOB H pacruiaBoB coJeil.
ITocnenoBarenbHOCT,  pa3psla HOHOB  Ha
3JIEKTPOoJax
XUMHS METAIIJIOB OOuue cBoicTBa MeTauioB. M3MmeHeHHe
CBOMCTB METauIOB B TIpynmax M MepHomax
MIEePUOANYECKOM CUCTEMBIL. Mertoant
BOCCTAHOBIICHUS METaJIOB. ¢usnveckue
CBOMCTBA METAJIJIOB
BoccranoBurenbHas  CIOCOOHOCTH U 8 4 15 27
aKTUBHOCTh METAaJIJIOB. Bsaumopeiicreue

METaJIOB 1-8 TpymIm ¢ MpOCTHIMU BEIIECTBAMH,
BOIOW, KHCIOTaMH, pPACTBOPAMH CONCH U
menouei. CsoiictBa d-2IEMEHTOB W HX

COEMHEHUH
Koppo3us u 3amura XumHueckas: KOpPpO3Usl METaJUIOB. 3aKOHBI
METAJIOB OT KOPPO3UH  |poCTa IIJICHOK Ha MeTaiax.
DIEeKTPOXUMHUYECKass KOPPO3HSL.
AHOZIHBIE M KarogHbIE TMPOLECCHl IpU 4 15 19

JNMEKTPOXUMUIECKONH  KOPPO3UHM  METaJlIOB.
Atmocgepnast koppo3ust. CriocoObl 3aluThl OT

KOpPO3HH

Xumuueckas Buapl u MeTompl aHalM3a: XHMHUYECKHUE,

UICHTU(HUKALHS ¢duznyeckue, (U3UKO-XUMHYECKHE.

BEIIECTB KauecTBeHHBIH M KOJIHMYECTBEHHBIM aHaIW3. 2 15 17
I'paBuMeTpuyeckuii 1 TUTpPAMETPUUECKUN
aHAJIMN3EL.

Hroro 36 18 90 144

5.1 IlepeyeHb NPAKTHYECKUX 3aHATHH.

He npenycMoTpeHbl y4eOHBIM IJTAHOM

5.2 IlepeyeHnb 1a00paTOpHbIX padoT

1. CKOpOCTh XMMUYECKUX peaKHil. XUMUYECKOE PaBHOBECHE.

2. Peakuun oOMeHa B pactBopax. IIpousBeneHne pacTBOPUMOCTH.

I'mnponus coein.

DIEKTPOXUMUYECKHUE MTPOIIECCHI.

4. O6mwue cBoiicTBa MeTauI0B. OKUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE
cBolcTBa d-3JIEMEHTOB U UX COEAMHEHUH.

[U8)

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
He npemycmoTpeHo yueOHBIM IIIaHOM




7. OHEHOYHBIE MATEPHAJIbI 1JI51 ITPOBEJTEHU S
HPOMEXYTOYHOU ATTECTAILNHU OBYYAIOLIUXCA 11O
JAUCHUIIVIMHE «CHEL. I'VIABbI XUMHWW»

7.1. Onucanue nmoka3sarejieil 1 KPpUTepUEeB OLEHMBAHUS KOMIIETEHUMH
Ha Pa3JIMYHBIX Tanax ux GopMHpPOBaAHUS, ONIMCAHUE HIKAJ OLCHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIst

Pe3ynbrarhl TEKyHIEro KOHTPOJIS 3HAHUM W MEXKCECCUOHHOW aTTECTAlUU
OLICHUBAIOTCS T10 CIEAYIOIIEN CUCTEME:

«aTTeCTOBaHY;

«HE aTTECTOBAHY.

PesyabTaThl 00ydenus,

Komme- XapaKTepu3ylouine Kpurtepun
PaTepIyIom puTep ATTecTOBAH He arrecroBan
TeHIUs copmuposannocts OlleHHBAHUS
KOMIETCHIIUH
[K-5 3HaTh paszensi| CBoeBpeMeHHOE BHINONHEHHE | Bemonrenue pador B|  HeswmonmHenune
XUMHH, nmabopaTopHBIX PadoT. CPOK, paboT B CpoK,
XapaKTepHu3yIoIne AxTHBHas paboTa Ha MIPElyCMOTPEHHBIN B | IpeyCMOTPEHHBIH B
CKOPOCTh XMMUYECKUX 71a00paTOPHBIX 3aHATHAX | pabounx mporpammax pabounx
peakuuii,  CBOWCTBa nporpamMMax

pacTBOPOB, METAJLIIOB
U DJIEKTPOXUMHYCCKHX
MIPOIICCCOBR,
HEOOXOIMMBIX TUTS
TOHMMAaHHS u
MOJICTTUPOBAHUS
METaJLTYPrHYeCKUX
CHCTEM,
MPUMEHSIEMBIX B
npodeccruoHaTbHOM
T10JI€ IESITEIbHOCTH,

YMETDb - paCCYUTBIBATH AHaHI/ISI/IPOBaTB U [IPUMCHSATH Brmonaenne pa60T B Hesrimonaenne

KOJIMYECTBEHHBIC XUMHUYECKHE 3aKOHBI JUTS CPOK, paboT B CpOK,
COOTHOIICHHS peLIeHus IPaKTHYECKHUX 3ajiad. | MpeyCMOTPEHHBIH B | IPe1yCMOTPEHHBIH B
B3aUMOJICHCTBYIOLIMX pabounx mporpamMmax pabounx
XUMHYCCKUX CHUCTCM, IporpamMmax
BJIaJ1eTh HaBbIKaMH | BeITiosTHEHNE KOHTPOJIBHBIX Brimonuenne pa60T B Heswmonnenue
MIOCTAaHOBKH paboT 1 TecToB CPOK, paboT B CpOK,
AKCTIIEPIMEHTA c|Odopmnenne mabopaTopHBIX | IPEAYCMOTPEHHEIH B | IPEIyCMOTPEHHBIH B
pa3IUYHBIMU pabor. pabounx mporpamMmax pabounx
XUMHYECKUMHA Iporpammax
CHUCTEeMaMH,  3alluCH

ypaBHEHUI

XUMHUYECKUX peaKiuii,
YMEHHEM  OOBACHATH
UX PE3YIIBTATHI

7.1.2 DTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynbTaThl MPOMEKyTOYHOTO KOHTPOJISI 3HAHUM OIIEHHBAIOTCS BO 2 CEMecTpe
JUTsE O9YHOU (DOPMBI OOYUEHHUS 110 YETHIPEX OATUTBHON CHCTEME IK3aMEHOM:

COTIIMIHOY

«XOPOIIIO»

«YZIOBJIETBOPUTEITHHOY

«HEYJOBJIETBOPUTEIHHOY

KomnereHnnmus PesynbTaThl Kpurepun Otanyno Xopomuio Yaosa Heynosa
o0y4eHus, OLleHUBAHUS




XapakTepu3ylolue
chopmupoBaHHOCTH
KOMIETEeHIINH

IIK-5

3uarh pa3mensl
XUMHH,
XapaKTePU3YIOIIHC
CKOPOCTh XMMHUYECKHIX
peakuui, CBONCTBa
pacTBOpOB, METAJIOB
1 3JICKTPOXUMHUYIECKIX
MIPOIIECCOB,
HEOOXOIMMBIX TUTS
MOHUMAaHUS u
MOJICTTUPOBAHUS
METaJUTyPriHYeCKUX
CHCTEM,
TIPUMEHIEMBIX B
npodeccuoHaTEHOM
0JIe SSITeIIbHOCTH;

ouier

Brmonaenne
BOIIPOCOB
ouiera Ha 90-
100 %

Brmoaenne
BOIPOCOB

ouiera Ha 80-90

%

Brmonaenne
BONPOCOB
owmrera Ha 70-80
%

B Bompocax
Oniera MeHee
70 %
MIPaBUIIBHBIX
OTBETOB

yMeTb -
paccuuThIBaTh
KOJIMYECTBEHHBIE
COOTHOIICHUS
B3aUMO/ICHCTBYIOILU
X XUMUYECKUX
CUCTEM,;

ouirer

BrmonHenne
Ounera Ha 90-
100%

Brmonnenne
ouiera Ha 80-
90%

Brmoiaenne
ouseTa a Ha
70-80%

B 6unere
menee 70%
MPaBHIBHBIX
OTBETOB

BJIaeTh HaBBEIKAMU
[TOCTaHOBKH
IKCIIEPUMEHTA c
Pa3TUYHBIMU
XUMHYECKIMHI
CHUCTEMaMH, 3alkCU
YpaBHEHUI
XUMHUYECKUX
peakuuii, ymeHUeM
OOBACHATH HuxX
pe3yJIbTaThI

ouier

Brmonnenne
Tecta Ha 90-
100%

Brmonnenue
owmirera Ha 80-
90%

BrmoinHenne
ouiera Ha 70-
80%

B Gunere
menee 70%
MPaBUIIBHBIX

OTBETOB

7.2 IlpumMepHbIH NepevYeHb OLEHOYHBIX CPeCTB (THIIOBbIE

KOHTPOJIbHbIE 32/1aHUS WJIM MHbIE MATEPUAJIbI, HE00X0AUMBIE 115l OLEHKH
3HAHUM, YMEHHUI1, HABBIKOB M (WJIH) ONbITA 1eSITEJIbHOCTH)

7.2.1 IlpuMepHBbIii NepevYeHb 3aJaHUl 1JIS OATOTOBKHU K

TeCTHUPOBAHUIO
1.Pa3aMepHOCTh CKOPOCTH XUMHUYECKOW PEaKIIMU UMEET BU]T
a) MOJIb C/I, B)MOJIB/(JTC)
0) 1/(Mo1b ¢) r) cmomp r! (B)

2. C yBelIMYCHUEM TEMIEPaTypbl CKOPOCTh XUMUYECKON PeaKInu

a) HE U3MEHSIETCSl  B) YMEHbIIAETCS

0) yBEIMUMBAETCS  T) U3MEHSETCS HEPAaBHOMEPHO
3. dns obpatumoit peakimu CaCO;(k) < CaO(k) + CO4(T) -.177,5 kJIx
YKOKUTE HapaBJIeHUE cMelleHus paBHoBecus (1 - BIeBo, 2 — BIpaBo, 3 - HE
CMellaeTcs) NPy MOBBIILIEHUH TEMITePaTyphbl (2)

(6)



4. Kyna cmectutcs paBHoBecue peakiuu 2NO+0,=2NO, B pe3ynbrare
YBEJIMYEHHUS B CUCTEME JIaBJICHUS?

(BIIpaBo)
5. KoHcTranTa paBHOBECHUS PEAKIMH
2ZnS ., *+30, .57 27Zn0,,,,, + 250, ..,
COOTBETCTBYET BBIPAKCHUIO
. 3 2
1) K :M 2) K :i 3)K — C’SO2
Cus 'Co2 2502 302
C22)1S 'C3 C2 -C2
_ 0 _C zo Cso,
4) K = 22 5) K=—7—— (3)
C Zn0 C S0, C nS C 0,

6. KonmnuecTBo BeniecTBa (4nciio Mos), coaepxaiieecs B 1000 r pactBopurens,
3TO CMOCOO BBIPAXKEHHSI KOHLIEHTPALUU

a) MaccoBasi J0Js B) MOJSUTBHOCTh
0) HOpMAJIBHOCTH ') MOJISIPHOCTh (B)
7. pH nelitpansHoro pactBopa paBHo a) S.5; 0) 6,6; B) 7. (B)

8. ITpoussenenus pacrsopumoctu NiC,04 u NazAlFs onunakossl (4'107%). Kakoe
COOTHOIIIEHUE MEX]Ty PACTBOPUMOCTSIMU (MOJIB/JT) 3TUX COJIEH MPABMIBHO:

a) C nic2os > C Na3AIF6, 6) C nicoos .=C Na3AlIF6, T’ ) C nic204 .< C Na3aire? (F )

9. CocTaBUTH MOJIEKYJIIPHOE YPaBHEHHUE ISl PEAKIIUU, KOTOpasi BRIPAXKAeTCsl MIOHHBIM
ypaBHEHHUEM Pb** + I = Pbl,

10. Ha aHoze mpoTekaeT peaxius: a) BOCCTAaHOBJICHUS; 0) OKUCITHHUSI-BOCCTAHOBJICHHS;
B) OKHUCJICHHUSI. ()

7.2.2 IlpuMepHBIii NepeveHb 3aJaHUM VISl PellIeHUs CTAHAAPTHBIX

3agaavda
1.. HavyanpHble KOHIEHTpPAIMM HCXOMHBIX BEIIECTB PEAKIIMH, MPOTEKAIOIIEH MO YpaBHEHHIO
2NO+0,=2NO; paBabpl NO=0.06 mons/n, O,=0,10 mons/n. Beraucnute xonnentpanuu O, u
NO., xorga NO cranet paBHbiM 0.04 MOB/11. (0,=-0,01 momb/1, NO,=0,02 M0a\b/71.)
2. Bo cKOBbKO pa3 yBENHUUTCS CKOPOCTh XUMHUECKON PEAKIIUK MPH MOBBIIICHUN
temmnepartypsl ot 40 1o 200 °C, npuHuMas TemrepaTrypHblii KOOQQHUIUEHT CKOPOCTH
pEaKIUK PaBHBIM 2. (2" umm 65536pa3)
3. Boruucaute koHcTaHTy paBHoOBecusi K g obparumoit peakiun CO+H,O=CO,+H,, ecnu
HavyaJIbHbIE KOHIIEHTpaIuu HCcXoAHbIx BemecTB paBHbl CO=0,10 moms/n, H,0=0,40 monb/n
paBHOBecuu oopaszoBanochk CO, = 0,08 Mmonb/n (1)
4. Boruucnuts TiTp 0,1 H. pactBopa NaCl. (0,00585 r/mm)
5.B obpatumoii peakmuu 2SO,(T)+0,(1)<2S05(T) paBHOBECHE YCTAaHOBWIIOCH TPH CIIEAYIOIINUX
KOHIIEHTpanusix BemecTB (Monb/n): [O,] = 0,3; [SO,] = 0,7; [SO;] = 0,5. Beiuncnure KOHCTaHTY

PaBHOBECHS PEAKLINN. (1,7)

6. BplumciuTe OSIEKTPOAHBIM TOTEHIMAN LWHKA, OMYLICHHBIH B pacTBOP €ro COMH C
AKTMBHOCTBIO HOHOB Zn*" 0,001 Mob/I1. (-0,85)

7. Onpenenuts pH pactBopa comm Li,S:-a) <7; 6) 7; B) >7 (B)

8.IloTennuan cepedOpstHOTO IEKTPOIa COCTABIII 95% OT 3HAUYEHUSI €70 CTaHAAPTHOTO
SIEKTPOJHOTO MoTeHnuana, YeMy paBHa KoHIIEHTpaus HOHOB Ag” (moan/m)?  (0,2)
9.1lpu B3aMMOACHCTBUN IIMHKOBOM TIJIACTUHKH, ITOMEMEHHON B pacTBOp coiu Pb(NOs),,
e€ Macca: a) yBelIu4mniIach; 0)He U3MEHUIIACH; B) YMEHBIIUIIACH? (a)

10. Kakyto maccy NaNOj; HyxHO pacTBopuTh B 400 r BoJbl, YTOOBI TPUTrOTOBUTE 20%
pacTtBop? (100 )



7.2.3 IlpuMepHBbIil IepeYeHb 3aJaHUI JJIA pelIeHUs] NPUKJIAIHbIX 32124

1. TIIposenen nmosubId rHapoan3 1,28 nukapouma kanpnus. [lomydeH nmpo3padHbii
pactBop 00béMoM 4 1. Beruuciute pH 3Toro pactsopa.
(12,7)

2. Beruucnure crenenb yucToTh (%) Manaxura — kapOoHaTta auruapokcoment (||), ecnu
JUJIs1 TIEpEBOJIa B paCTBOP BCEM MeIM M3 HABECKH MajaxuTa Maccou 22,2 r
u3pacxonoBano 320 mut 1 H. a30THON KHUCIIOTHI.

(80)
3.Berancnute MUHUMAIBHBIA 00BEM (J1) BOJIBI, HEOOXOIUMOM IS ITOJTHOTO PacTBOPE
nus 0,963 r xnopunaa cepebpa (1) .Jlpoussenenne pacrsopumocts comu 1,8 107
(500 1)

4. YcranoBurte, BbINagaeT u ( OTBET- Aa,HeT). OcagoK, eciiu CMellaTh paBHbIE 0OBEMBI

0.002 M pacTBOpOB XJIOpHIa Kalblus U cyibdaTa HaTpus. [IponsBenenne pacTBOpUMO-

cru ocazxka 3,7'107. (mer)

5. 3aKOHYMTH YpaBHEHUE XUMHUECKON peakuuu. PaccTtaButh K03()(HUIIMEHTHI ¢ TIOMO-

HIbI0 METO/Ia AJIEKTPOHHOTrO Oananca. OnpeaesuTh OKUCIUTENb U BOCCTAHOBUTEIIb.

VYkazaTb K03()(HUITHEHT TIepes OKUCTUTETIEM. 3)

NaNO, + KI + H,S0, =...

6. K 200 mu1 0,2momb/ 1M° pacTBOpa CONSHOM KMCIOTH npuinid 300Mi1 pacTBopa
TUIPOKCHA KaJIUsl ¢ MOJIIPHOM KoHIeHTpanueii 0,15mons/ av’. Beraucnuts pH
o0pa3oBaBILerocsi pacTBopa (M3MeHeHrneM 00bEMa IpU CMELICHUU PacTBOPOB IpeHeOpeyb).

(11,70

7. Conb, NONYYEHHYIO IIpU pAacCTBOPEHUHU IKe€Jle3a B TIopsAdYedl a30THOW KHCIIOTE,
o0OpaboTanu pacTBOPOM TUAPOKCUAA HATpusl. BoimaBmmii ocaiok OTGUIBTPOBAIN U MPOKAIUIIH.
IIpogykT peakuuu crulaBuiau ¢ okene3oM. [loslydeHHOE BEIIECTBO BOCCTAHOBMJIM OKCHJIOM
yraepoaa (||) Hamummure ypaBHEHHS OIMCAHHBIX PEAKITUN. (KOHEYHBIN
npoaykrt Fe)

8. T'anbBaHMYECKMI BJEMEHT COCTABJIEH W3 CTAaHIAAPTHOTO LMHKOBOTO JIIEKTPOAa H
XPOMOBOIO 3JIEKTPOJa, IOTPYKEHHOIO B pacTBop, comepxamuii monsl Cr''. Ilpu Kakoi
koHuenTpauu noHos Cr'* DJIC sToro >nemeHTta OyleT paBHA HYJIO?

(0,068 mMoub/m)

9. Ilpu temneparype 50° C peakums mpoTekaeT 3a 2 MUH. 15 ¢. 3a CKOJIBKO BPEMEHH
3akoH4MTCs 912 peakuus npu 70° C, eciu B JaHHOM TEMIIEPATYPHOM UHTEPBAJIE TEMIIEPATYPHBII
KO3 UIIMEHT CKOPOCTH PEAKIIMK PaBEH 3. (15c.)

10. IIpoBeneH 37MeKTpoINU3 BOAHOTO pacTBOpa CMecH Xjopuaa Oapus u HuTpata pTyTH (||)
Ha MHEPTHBIX 37ekTponax. Omnpenenure NpoayKThl Ha Kartone M anozae. B\B. OTBeTe ykaxkwure
CYMMY IMOPSIIKOBBIX HOMEPOB JIEMEHTOB, OTBEYAIOIIUX ITUM IIPOAYKTaM (97)

7.2.5 IlpumepHbIA NepeYyeHb BONPOCOB JISl MOATOTOBKH K IK3aMEHY

1. O61mre NoHATHS O CKOPOCTH XUMUYECKUX peakuuid. CKOpOCTh XUMUYECKON PEAKIIUH.
I'oMoreHHble, reTepOreHHbIE CUCTEMBI, 3aBHUCHUMOCTb CKOPOCTH PEaKLUUU OT TeMIEepaTyphl.
DHeprusi akTUBaLUU
2. YpaBHenue Appennyca. KaranuzaTopsl.
3. Xumnuyeckoe paBHOBeCHE. 3aKOH JIEHCTBYIOIMX Macc. BiusHue M3MeHEeHUs] BHELIHUX
¢dakTopoB Ha xuMuueckoe paBHoBecue. [Ipunnun Jle-1llarense.
4. Knaccudukanus u odume cBOHCTBa pacTBOPOB. CrocOOBI BBIPaKCHUS! KOHLIEHTPAIHH
pacTBOpoB. Teopusi 0Opa3oBaHUs PaCTBOPOB.
5. PactBoph! HeanekTponuToB. 3akoHsl Paysst u ['enpu. [loBbilieHre TeMneparypsl KUIIEHUS U
MIOHIKEHUE TEMIIEpaTyphl 3amep3anust. OCMOTHUYECKOE JaBJICHHUE.



6. PactBopbl 371ekTpoaUTOB. OCHOBHBIE TMOJOKEHUS TEOPUU AIIEKTPOIUTHUECKOU
JMCCOLMAIIMY PACTBOPOB AppeHuyca. Jucconmanus conae, KUCI0T, OCHOBaHUH.

7. CunbHble U ciabble IEKTpONUTH. Peaknmu oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.
KoncranTa aucconmanuu ciaObiX 3JI€KTPOIUTOB.

8. IlpousBenenue pacrBopuMocTtu. MloHHOE npousBeneHrue Bojabl. BogopoaHslil mokaszaresib
pH.
9. 'uoponus coneil.

10. Dnexkrpoxumuueckue Tmporecchl. [loHATHE 00 AIEKTPOAHOM MOTECHITHAJIE.
lNanpBannueckue anementsl. Karogusie u anoausie nponecckl. @opmyna HepHera paBHOBECHOTO
AJIEKTPOJHOTO TOTEHIIHAIA.

11. Bonoponnslit anextpoa. CTaHaapTHbIE JIEKTPOAHbIE TOTEHIMAIBl METAJIIOB B BOAHBIX
pacTBopax (psi1 HANPSKEHUH METAJIOB).

12. Dnextponus. KatogHble M aHOAHBIE MPOIECCHI MPHU DIEKTPOJU3E.. DNEKTPOIH3
pacTBOpPOB M pacIuiaBoB coiieil. 3akoHbl Anektponn3a Papaned. [locnenoBaTenbHOCTh pa3psaa
MOHOB Ha 3JieKkTpojiax. [I[puMeHenue 3neKTponausa.

13. Koppo3ust metamioB. Koppo3usi xumudeckasi ¥ dJIEKTpoXuMudeckas. ATMochepHas
koppo3ust. CriocoObI 3aIIUTHI OT KOPPO3IUU

14.06mue cBoiicTBa MeTayuioB (MojyyeHHe, (pU3NYECKue U XMMHUYECKHE CBOMCTBA) U
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA d-METaIOB.

7.2.3 IlpumepHBbIil epeYeHb 3aJaHUi JJIS pelleHUs] MPUKJIAJIHbIX 32/1a4

3. IIposenen momusiii rugponu3 1,28 nukapOuna kanpuus. [lomydeH npo3paunbiit
pactBop 00béMoM 4 1. Berancnure pH atoro pactopa. (11,7)

4. Belunucaure cTeneHb YucToThl (%) ManaxuTa — kapOoHata auruapokcomen (||), ecim
JUUIs1 TIEpEBOJIa B paCTBOP BCEM MeIM M3 HABECKH MajaxuTa Maccou 22,2 r
u3pacxonoBano 320 mut 1 H. a30THOM KHCIOTHL.(80)

3.BeruncianTe MUHUMAIBHBIN 00bEM (J1) BOJIBI, HEOOXOAUMOM TSI TIOJTHOTO
pacteopenns0,963  r xmopuna cepedpa (1) . IIpoussenenue pactopumoctu comu 1,8 1077,
(5001)

4. YcraHoBHUTE, BBIMAIACT U ( OTBET- Aa,HeT). OcagoK, eCliu CMEIaTh PaBHBIC 0OBEMBI
0.002 M pacTBOpOB XJIOpHAA KaIbIHA U CyibdaTa HaTpus. [IponsBeneHue pacTBOPUMOCTH
ocajika 3,7107. (uer)

5. 3aKOHUYUTH ypaBHEHUE XUMUYECKON peakiuu. PacctaBuTh k03()(PUIIMEHTHI ¢ TOMOIIbIO
Me-  TOjAa EKTPOHHOTO Oananca, ONpenenuTh OKUCITUTEIh U BOCCTAHOBUTEb. YKa3aTh
k02 hu- LIUEHT Tiepea okucauTenem.(3)

NaN03 +KI + HzSO4 = ...

6. K 200 M1 0,2monb/ 1vM° pacTBOpa cONAHOM KMCIOTH npuiannu 300Ma pacTsopa
THJIPOKCHIA KaJIHs ¢ MOJISIpHOHM KoHIeHTpanuei 0,15mons/ aM°. BeIauciuThb pH
oOpazoBaBIIerocst pactBo  pa (M3MEeHEeHHEeM 00bEéMa MPY CMEIIEHUH PACTBOPOB MIPEHEOPEYb ).
(11,70

7. Conb, TOJYYEHHYIO TIpM PACTBOPEHUM Kejie3a B TOpsSYeHd a30THOM KHCIOTE,
oOpaboTamu pacTBOPOM THUAPOKCHAA HATpus. BeimaBmuii ocagok OoTQuUIbTpoBAIA U
npokamwiu . [Ipoaykr peakuuu CIulaBMIM ¢ Jkene3oM. [lomyueHHoe — BeliecTBO
BOCCTaHOBHJIU OKcuJoM yriepoaa (||) Hanummre  ypaBHEHUS  ONUCAaHHBIX  PEAKIIHIA.
(xoHeuHBIH MPOIYKT Fe)

8. l'anpBaHMuYECKUN BJIEMEHT COCTaBJICH W3 CTAHJAPTHOTO IIMHKOBOTO 3JIEKTpoJa U
XPOMOBOIO  3JIEKTPOJA, MOTPYXKEHHOTO B pacTBop, comepxkammii umonsl Cr''. Ilpu Kakoii
KOHIICHTPALIUH nonoB Cr’" DJIC sroro snemenTa Oyaer pasaa Hymo? (0,068 Moib/i)

9. Ilpu temneparype 50° C peakums mpoTekaeT 3a 2 MUH. 15 ¢. 3a CKOJIBKO BPEMEHH
3aKOHYUT- ca ora peakuus mpu 70° C, ecim B JAaHHOM TEMIEPATYPHOM HHTEPBAJIE
TEeMIIepaTypPHBIN KO- 3P PUIMEHT CKOPOCTH peakiuu paseH 3. (15 ¢.)



10. IIpoBeneH 37EKTPOJIM3 BOAHOTO pacTBOpa CMECH XJIopuaa Oapus W HHUTpaTa PTYTH
(|)ma wunepTHBIX 3neKTpomax. Onpenenure MPOAYKTH Ha KaTojze U aHozae. B\B. OTBeTe ykaxure
CyMMY MOPSIIKOBBIX HOMEPOB 3JIEMEHTOB, OTBEYAIOLIUX 3TUM MpoayKTam (97)

7.2.5 IlpumepHbIi epedyeHb BONPOCOB /JIsI MOATOTOBKH K IK3aMeHY

1.OCHOBHBIE MOHATUS XUMHUU: aTOM, MOJIEKYJIA, IIPOCTHIE U CIOXKHBIE BEIIECTBA, OTHO-
CUTEJIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MacChl, MOJIb, BaJICHTHOCTh, 9KBUBAJICHT.

2.OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHUsI MACChl, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
SKBUBAJIEHTOB, 3aKOH ABOTaJpO.

3. Knaccbl HeopraHMuecKuX CO€AMHEHUN: OKCUIIbI, OCHOBAHMUSI, KUCIOTHI, COMHU(IIONYyUYEHUS U
CBOICTBA)

4 KBaHTOBO-MeXaHUYECKasi MOJIENb CTPOSHHUS aTroma: OMbBIThI Pesepdopra, mocTymaTs
runote3pl bopa, ee Hemocrarku. YpaBHenue Illpenunrepa. KBaHTOBBIE umCHa: TITIABHOE,
opOHUTaNbHOE, MarHUTHOE M CIUHOBOE. ATOMHBIE OpOUTaNH. OJIEKTPOHHBIE YPOBHU H
MIOJTypOBHH.

5. Pacnipenenenue 31eKTpOHOB B MHOTO3JIEKTPOHHBIX aToMax (IIPUHIIUIT MUHUMYMa
sHepruu, npuHimn [laymu, npaswuno ['yHaa). DNeKTpoHHBIE U AJIeKTpoHOTpadudeckue GopMyIisl
(s-p-d-f-3memeHTHI).

6. Ilepnonnueckuii 3akoH /.11 .Menneneesa u nepuoguueckas cucrema. [lepuoguuec-
kas cucrema J[.11 .MenzeneeBa B cBETE MPEACTABICHHI O CIIOAKHOM CTPOCHUHU aToMa.

7. Ilepuoimyecku U3MEHSIOIINECS] CBOMCTBA 3JIEMEHTOB: SHEPTUs MOHU3AIUH (MOHU3AIH-
OHHBII MOTEHIIUAJ), CPOJCTBO K 3JIEKTPOHY, JIEKTPOOTPULIIATEIbHOCT. VI3MeHeHne BaleHTHOCTH
B Tpylnax W nepuojgax. MeTajuiM4ecKue M HEMETANIMYECKHE CBOMCTBA AIIEMEHTOB U HUX
COCAMHEHUN B IEPUOIUYECKON CUCTEME.

8. Xumuueckas cBsi3b. COBpEMEHHBIE IPEACTABICHUS O MEXaHU3ME 00pa30BaHMUS.
XUMUYECKOM CBs3uM. (OCHOBHBIE TIOJOXEHHS MeTola BajleHTHBIX cBsazer (MBC) wu
XapaKTEPUCTUKH KOBAJICHTHOMN CBS3HM: DHEPrHsi 0Opa30BaHUs, SHEPTUsl pa3pbiBa CBsI3U, JIMHA
CBSI3H, MOJSIPHOCTD CBSI3U, HAIIPABJICHHOCTH CBSI3H, HACBHIIICHHOCTD CBSI3H.

9. M'ubpuau3anust aToMHBIX opoOuraneii. Kpatabie cBsizu. 8, 7T —cBsi3u. JIOHOpHO-
aKIENTOPHBIA MeXaHU3M 00pa30BaHMsI KOBAICHTHOU CBsI3U. BaleHTHOCTH 3JIEMEHTOB C TOUKH
3pEHUs] METO/1a BaJICHTHBIX CBA3EH.

10. HonHas cBs3b. YCIOBUS 00pa30BaHUs CBSA3U, OCOOEHHOCTH BELIECTB C MOHHBIM THUIIOM
CBSI3U.

11. Meron monekynsipHbIx opbutaneit (MMO). .Merannuyeckas cBsi3b. MeXMOJIEKYIISIPHBIE
B3auMOJIeHCTBUS. BoopoHas cBs3b.

12. OxucnureabHO-BOCCTAHOBUTEIBbHBIE NIpoLiecchl. CTeneHb okucaeHusl. OCHOBHBIE TUIIBI
peakuuii OKUCIIEHU-BOCCTaHOBIEHHSI. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIN 3KBUBAJICHT.

13. O61mmue NoHATHS 0 CKOPOCTH XUMHUYECKUX peakinidi. CKOpOCTh XUMUUECKON peaKInu.

['omoreHHble, reTeporeHHbIE CHCTEMBI, 3aBHUCHMOCTh CKOPOCTH pEakUUu OT TEeMIEpaTyphl.
DHeprusi akTUBaLUU

14. YpaBuenue Appennyca. Karanuzaropsr.

15. Xumnueckoe paBHOBecHE. 3aKOH ACHCTBYIOIIMX Macc. BiusHue M3MEHEHUs BHEUTHUX
¢dakTopoB Ha xummuueckoe paBHoBecue. [Ipuniun Jle-llatense.

16. Knaccuduxanust u obmue cBoiictBa pacTBopoB. CIOCOOBI BBIpaXEHHSI KOHIICHTPAIIUU
pacTtBopoB. Teopust 00pa3oBaHUs PACTBOPOB.

17. PactBOpBI HENEKTPOIUTOB. 3akoHbI Payns u ['enpu. TloBbilieHne TemmnepaTypbl KHIIEHUS
1 TIOHIKEHHE TeMIepaTypsl 3aMmep3anusa. OCMOTHYECKOE JaBlICHUE.

18. PactBOpbl 31€KTpONUTOB. OCHOBHBIE TOJOXKEHUS TEOPUHM DIEKTPOIUTHUECKON
JMCCOLMAIIMY PACTBOPOB AppeHuyca. Jucconmanus conaen, KUCI0T, OCHOBaHUH.
19. CunpHble U cnabble AMEKTPONIUTHL. Peakinnn oOMEHa B pacTBOpax AJIEKTPOIUTOB.
KoncranTa auccornuanuu ciaadbIX 3JI€KTPOIUTOB.



20. ITpoussenenue pactBopumMocTH. loHHOE ITpon3BeieHNE BOAbl. BO1OpOaHBIN 1TOKa3aTeNb
pH.
21. I'maponus comneil.

22. Dnextpoxumuyeckue mnpouecchl. IloHAaTHe 00 53IEKTPOAHOM NOTEHIHAIIE.
I'anpBannueckue 3nemeHThl. Karonusle n anoaHsle mpoueccel. @opmyina HepHeTa paBHOBECHOTO
AJIEKTPOJHOTO TOTEHIIHAIA.

24. Bogopoassiil anektpol. CTaHgapTHBIE AJIEKTPOAHBIE TOTEHLINAIBI METAJIIOB B BOJHBIX
pacTtBopax (psii HapsHKEHUH METaslIoB).

25. Onextponn3. KarogHsle M aHOAHBIE NPOLECCHI NMPHU DJIEKTPOIH3E.. DIEKTPOIHU3
pacTBOpPOB M pacIuiaBoB coiieil. 3akoHbl AnekTponu3a Papaned. [locnenoBaTenbHOCTh pa3psaa
MOHOB Ha 3JieKTpozax. [I[puMenenue anexTponnsa.

26. Kopposust metaiuoB. Koppo3usi xummudeckasi ¥ 3JEKTpoXuMudeckas. ATMochepHas
Kkoppo3usi. CriocoOb! 3aIUThI OT KOPPO3HH.
27.006mue cBoiicTBa MeTalioB (mojyuyeHue, (pu3nyeckue M XMMHYECKHE CBOWCTBA) U
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA d-MeTaJIOB.
28. Xumuueckue u GU3NKO- XUMHUYECKHNE METO/IbI aHAIIHA3A.

arrecranmum

peuiena).

3 oanna.

7.27 TlacopT OLIEHOYHBIX MATEPUATIOB

7.2.6. Meroauka BBICTABJICHHS OLCHKH INPH INPOBEJICHHU NPOMEKYTOUYHOM

DK3aMeH NPOBOOUMCsL NO DUNEMam, Karicovlil Uz KOMopwvix cooepaicum 2 6onpoca u
3ao0auy. Kaowcowiii npasunvnsiti omeem na eonpoc oyenugaemcsa 1 oannom (90-100 %)
3a0aua oyenusaemcs ¢ 3oanna (3a0aua peuiena 6 NOAHOM 0Obeme U NOJYYeH 6epHblll
omeem). Oyenka «Heyooenemeopumenvrnoy cmasumcs 6 ciyuae, eciu CmMyoeHm HaAbpai
Mmenee 3 bannos (B eonpocax ounema menee 70 % npasuivHulx omeemos. u 3a0ayd He

2. Oyenka «YoosenemeopumenvbHo» cmagumcs 8 ciyyae, eciu CmyoeHm Habpan om

3. Oyenxa «Xopouwioy cmasumcs 6 ciyuae, eciu cmyoeum Haopan om 4 oanna.
4. Oyenxa «OmauuHoy cmasumcs, eciu cmyoenm Haopan 5 6annos.)

No Kontponupyemsbie Kon xonTposmmpyemoii | HaumenoBanue
n/m pasaeinbl (Tembl) | KOMIETEHIUH (WK €€ | OLIEHOYHOTO CPE/ICTBa
JUCIUATUTMHBI YacTH)
1 DHepreTuKa XuMHYEeCKHX T1IK-5 Tecr, sx3ameH
npoieccoB. Kunernka
XUMHYECKHUX PEaKIUM.
XUMHUYECKOE pAaBHOBECHE.
2 JlucriepcHbIE CHCTEMBI. [1K-5 KontponsHas pabdora,
PactBOpHI JK3aM€H
3 DNEKTPOXUMUYECKHE [1K-5 KontponbHas pabora
IPOIIECCHI HK3aMEH
4 XuMUs METaJlJIOB T1IK-5 TecT, sK3aMeH
5 Koppo3us u 3amura I1K-5 KonrposbHas pabora,
METAJIJIOB OK3aMCH




6 Xumunyeckas unentupukanus | [[K-5 3K3aMEH
BEILICCTB

7.3. MeTtoanueckue MaTepuaJibl, omnpeaeisiioliue MNpouelypbl OLEHUBAHMUS
3HAHUI, YMEHHUI, HABBIKOB M (MJIN) ONBITA 1eATEJIbHOCTH

TecTupoBaHuEe OCYHIECTBIIETCS C MCIOJIb30BAHWEM BBIJAHHBIX TECT-3aJIaHUN Ha
OymaxkHoM Hocutene. Bpemsi tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCS TPOBEPKa
TeCTa FK3aMEHATOPOM M BBICTABIISIETCS OIIEHKA COTIACHO METOJIUKHU BBICTABJIEHUS OLICHKH
IIpU IPOBEACHUU MTPOMEXKYTOUHOU ATTECTAIUU.

Pelienne craHgapTHBIX 3a7ad OCYILECTBISETCS C HMCIOJIb30BAHHUEM BBIIAaHHBIX
3aja4 Ha OymaxkHOM HocuTene. Bpems pemenus 3amay 30 mMuH. 3aTeM OCYIIECTBIISIETCS
IPOBEpPKA pELIEHUs 3a/7a4 HK3aMEHATOPOM U BBICTABIIIETCS OLIEHKA, COTJIACHO METOJIMKH
BBICTABJICHUS OIIEHKH MPH MPOBEICHUHN TPOMEKYTOUHON aTTECTaINH.

Pemienne mpuKIagHBIX 3a7ad OCYIIECTBISETCS C HCIOJIb30BAHMEM BBIJIAHHBIX
3aa4 Ha OymMakHOM HocuTese. Bpems pemenus 3aaad 30 MuH. 3aTeM OCYIIECTBIISETCS
IIPOBEpKA peIIeHUs 3a7a4 HK3aMEHATOPOM U BBICTABIIAETCS OLICHKA, COTJIACHO METOIUKH
BBICTABJICHUS OLIEHKH MPH NPOBEICHUHN TPOMEKYTOUHOM aTTECTALINH.

8 YYEBHO - METOANYECKOE U UTH®OPMAIINOHHOE
OBECHEYEHUE INCIUAIIJIMHBI
8.1 Ilepeyenn yueOHO# JIuTEPATYPbl, HEOOXOAMMOH IS OCBOCHHS
TUCUMILTHHBI

1. KopoBun H.B. O0Omas xumus: yueOnuk. M.: Boic. mik., 2010.- 558 c.

2. 'mauka H.JI. O0mas xumusi: yueOHuk st 6akanaBpos. / H.JI. I'munka; mox pen.

B.A. [lonkoBa, A.B ba6koBa. -18-e u3n., nepepad u non.- M.: Wza-so IOpair,

2012.- 898 c.

3. 'maaka H.JI. 3agaun u ynpaxHeHus mo oo1ie XumMuu: yaeoHoe nocodue s

By30B / H.JI. I'unka; oz pen. B. A. Pabunouya, X. M. Pybunoii. M.: MnaTerpai-

ITpecc, 2011.- 240 c.

4. I'mmaxa H.JI. O6mas xumus: yueonuk. / H.JL. I'munka; mox pen. A .

EpmaxkoBoii. M.: UnTerpain-Ilpecc, 2005.- 730 c.

5. Kopueesa B.B. Meronnueckue ykazanus Jjisi CAMOCTOSTEIIBHON TOATOTOBKH U

BBINIOJTHEHUS JabopaTtopHbIX padoT Ne 1-6 mo aucuumnune «Xumus» / Kopaeepa

A.H., He6onrscun B.A. Boponex: ®I'BOY BO «BI'TY», 2015.- 50 c.

6. Kopueesra B.B. Meroanueckue ykazaHus Jii1 CaMOCTOATEIIbHOM MOATOTOBKHU U

BBINIOJIHEHUA Ja0opaTopHbIX padoT Ne 7-10 nmo auctumnnne «Xumus» / Kopaeesa

A.H., He6onscun B.A. Boponex: ®I'BOY BO «BI'TY», 2015.- 39 c.

7. Kopueera B.B. Meroanueckue ykazaHus U KOHTPOJIBHBIE 3aIaHUS 111 BXOJHOTO
KOHTpOJIA  3HaHui 1o teMe «Kiaccel Heopraumueckux coenuuenuin». / Kopaeena
A.H., He6onwscun B.A. Boponex: ®I'BOY BO «BI'TY» Dnexrpon., 2012.- 40 c.

8. Kopueesa B.B. Meroauueckue ykazanus Jisi CaMOCTOSATEIBLHOM pabOThI U
KOHTPOJISl 3HaHUM (TeCTUpOBaHKE) 1O TeMe « OCHOBHBIE OHATHUS U 3aKOHBI XUMHUI
qucIUIUIMHBL « Xumusy. / Kopaeea A.H., He6onbcua B.A. Boponex: ®I'6OY BO
«BI'TY» Onexrpon., 2012.- 35 c.



9. Kopueera B.B. Merogudeckue ykazaHus JiE CaMOCTOSITENIbHON pabOTHI H
KOHTPOJISl 3HaHU# (TecThpoBaHUe) 1Mo TemMe «CTpOEHUE aTOMOB M MEPUOANYECKUIMA
3akoH» mucruiuinHbl «Xumusy». / KopreeBa A.H., HeGonscun B.A. Boponex:
OI'BOY BO «BI'TY», 2016.- 40 c.

10. Kopneea B.B. Meroguueckue yka3aHuss W KOHTPOJIBHBIE 3aJaHUS IS
MPOBEPKU CAMOCTOSATEIBLHOM pabOThl U KOHTPOJS 3HaHWU 1o Teme «Peakiuu
OKHUCJIEHUS - BOCCTAHOBJEHHUS» JucUUILIMHBI «Xumus». / KopueeBa A.H.,
He6onbcun B.A., Cymiko T.1. Boponex: ['OYBIIO «BI'TY», 2010.- 32 c.

11. Kopueera B.B. Meronuueckue yka3zaHusl JJISI CaMOCTOSITEIBHOM pPabOThI U
KOHTpOJIA 3HaHMM (TecTupoBaHue) Mo TeMe «CKOPOCTh XMMUYECKUX PEaKUUid XH-
MHYECKOE paBHOBECHE» AUCIUILINHBI « XuMus». /| KopaeeBa A.H., He6onscun B.A.

Boponex: ®I'BOY BO «BI'TY» Onekrpon., 2012.- 30 c.

12. Kopueesa B.B. Metoanueckue ykazaHus JIJIsi CAMOCTOATEIBLHOM paOOTHI U

KOHTPOJISI 3HAHUH (TECTHpPOBaHUE) 1O TeMe «PacTBOPBDY NTUCIMIUIUHBI « XUMUS. /

Kopueea A.H., He6onscun B.A. Boponex: ®I'bOY BO «BI'TY», 2015.- 39 c.

13. Kopneesa B.B. Meroauueckue ykazaHusi 1Ji1 CaMOCTOSITEIbHON paOOThI U
KOHTPOJIA 3HaHUN  (TecTupoBaHue) 1o Teme «OO0ume cBocTBa METAILIOB.
DnekTpoxumuyeckue nporecco». / Kopueera A.H., He6onbcun B.A. Boponex:
I'OYBIIO «BI'TY»., 2009.- 38 c.

14. Mapmankun, M. @. Xumus [DneKTpoHHBIN pecypc] : yueOHoe mocodue / M.

®. Mapmankun, U. C. I'puropsn, 1. H. KoBaneB. — DIEKTpOH. TEKCTOBbBIE

nanubie. — Craspornounb : CeBepo-KaBkasckuii penepanbubiii yausepcurert, 2015.

— 228 ¢. — 27-8397. — Pexxum noctyna: http:// www.iprbookshop.ru/63225.html

8.2 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX NMPH
OCYLLeCTBJICHUHM 00pa30BaTeILHOIO MpoLecca mo JAUCHUIINHE (MOAYJII0),
simouas MIEPeYeHb JUILEH3HOHHOI0 IPOrPaMMHOI0 00eceYeHHus, pecypcoB
HHG(OPMALHOHHO-TEJIEKOMMYHHUKAUNOHHOU ceTH «MHTepHeT», COBPEMEHHBbIX
Npo¢ecCHOHANBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
OpenOffice Text, OpenOffice Calc, Internet Explorer,

9. MATEPUAJ/IBHO-TEXHUYECKAS BA3A, HEOBXOINUMAS
JJIAA OCYIIECTBJIEHU S OBPA3OBATEJIBHOI'O ITPOIECCA

JIEKIIMOHHA ST AYJINTOPU S, OCHAIIIEHHA 51 HATJISIAHBIMU ITOCOBUSIMU.
XUMUYECKAS JIABOPATOPU S Ne 303/1

10. METOANYECKUE YKA3AHUA I OBYYAROIIIUXCA 11O
OCBOEHUIO JUCIHIUIIJIMHbBI (MOYJIS)

[To gucuumnuae «XUMUs» YUTAIOTCS JIEKIIMU, TPOBOJATCS J1abopaTOpHbIE
3aHSTUS U CAMOCTOSITENIbHAsI paboTa CTY/ICHTOB.

OcHOBOM W3y4YeHHUSI JUCIUIUIMHBI SBJISIOTCS  JICKIIMM, Ha KOTOPBIX
W3JIaraloTcss HamOoJiee CYIIECTBEHHbIE M TPYIHBIE BOIPOCHI, BOIPOCHI, HE
HaIleIINe OTPAKECHUS B yUeOHOM JIUTepaType, a TakKe IMPOBEACHUE OIHII-0Mpoca
1O MpeAbIIYyIIeMy MaTepuaiy.



JlaGopaTtopHbie pabOTHI BHITIOIHSAIOTCS Ha JIaOOPAaTOPHOM OOOPY/IOBAHHUH B
COOTBETCTBHM C METOAMKAMM, MPUBEICHHBIMU B YKa3aHHIX K BBIIIOJIHEHUIO Pa6orT,
¥ HalpaBJIeHbl Ha MPUOOPETECHUS 3HAHUN Pa3IMYHBIX BUJOB aHAIU30B, YMEHUH U
HAaBBIKOB TPAaMOTHO O0OpamarbCsi C XUMUYECKUMHU pEaKkTUBaMH, HAaBBIKOB
CaMOCTOSITENTFHO OMNPEJENATh KOJMYECTBEHHBIE XapaKTEPUCTHKH XUMUYECKUX
peakuuii, Ha BIIAJIEHUE METOAAMHM MpPaBUIBHOM O0OpadOTKM MOITYyYEHHBIX
PE3YJIBTATOB.

Bosnbioe 3HaueHNe Mo 3aKPETUICHUIO M COBEPIICHCTBOBAHUIO 3HAHUIA MMEET
camocToATenbHass  pabora  ctydaeHToB. MHdbopmammio 0  Bcex  BUOax
CaMOCTOATEILHOM pabOThI CTYJACHTHI TIOMYYalOT Ha 3aHSATHUSX.

KoHTposib ycBoeHHMs Marepuaia JUCUUIUIMHBI MPOU3BOJIUTCS MPOBEPKOM
KOHTPOJbHBIX Pa0bOT, TECTOB, YCTHbIX oNpocoB. OCBOEHHE AHUCHUUILUIMHBI
OLICHMBAETCS Ha 3K3aMEHe.

Bup yueOHbIx JleaTenbHOCTh CTyIEHTa
3aHATHH
Jlekmus Hanucanume  KoOHCHeKTa  JIEKIMA:  KpaTko, CXEMaTUu4HoO,

MOCJIEIOBATeNIbHO  (DUKCHUPOBATH  OCHOBHBIE  TOJIOKEHUS,
BBIBOJIBI, (DOPMYIHPOBKH, OOOOIIEHUS; TIOMEYaTh BaKHbBIC
MBICIIA, BBIIETATH KIIIOYEBBIC CJIOBAa, TepMUHBEL. [IpoBepka
TEPMUHOB, TOHSTHA C TMOMOIIBIO SHIMKJIONEINN, CIOBApEH,
CIIPaBOYHHUKOB C BBIIMCHIBAHHEM TOJKOBAHUN B TETPallb.
OO0o3HaueHue BONPOCOB, TEPMUHOB, MarTepuasa, KOTOpbIE
BBI3BIBAIOT TPYJHOCTH, IOUCK OTBETOB B PEKOMEHIYEMOM
auteparype. Ecnu camocTosTensHO HE yAaercs pa3o0parbesi B
MaTtepuaine, HeoOXoAUMO COpMYyJIMpPOBaTh BONPOC M 3aJaTh
MIPEMNo/IaBaTeli0 Ha JIEKIIMHU, Ha TPAKTUUYECKOM 3aHSTUU WU Ha

KOHCYJIbTaIINH.
Jlabopatopusie | JlabopaTopHble pabOTHI TMO3BOJSIOT HAYYUTHCA TMPUMEHATH
paboThI TEOPETUUYECKHUE 3HAHUS, TTOIyYCHHBIC HA JICKIIUU MPU PEIICHUN

KOHKPETHBIX 3a1ad. YToObl HamboJiee parioOHAIBHO M TOJHO
UCIIOJIb30BaTh  BCE  BO3MOXKHOCTH  JJaOOPATOPHBIX ISt
MOJITOTOBKM K HUM HEOOXOIUMO: CIIEIyeT pa3o0parh JIEKIIHIO
IO COOTBETCTBYIOIIEH TeME, 03HAKOMUTCS C COOTBETCTBYIOIIAM
paznenoM  y4eOHMKA,  mpopalboTaTh  JIOMOJHUTEIIbHYIO
JUTEPATypy W WCTOYHHWKH, PEIIUTh 3aJa4d W BBITIOJHUTH
JPYTHE MMChbMEHHBIC 3a/TaHMSI.

CamocrostenbH | CamocTosdTenbHas padoTa CTyJIEHTOB CIIOCOOCTBYET TITyOOKOMY
ast YCBOGHHUS y4eOHOro MaTrepuaja U Pa3BUTHIO HABBIKOB
pabora camooOpa3oBanusi. CamocTosATenbHas paboTa Mpearnoyiaract
CJIETYIOIITNE COCTABIISIFOIIHE:
- pabora ¢ TeKcTamMH: Yy4eOHUKAMH, CIPABOYHUKAMH,
JOTIOJTHUTENIPHOW ~ JIUTEpATypoi, a Takxke mpopaboTka
KOHCIIEKTOB JICKIHH;




- BBIIIOJIHEHHE JIOMAIIHUX 33IaHUM U PACUETOB;

- paboTa HaJ TeMaMu JJI1 CaMOCTOSITEIbHOIO U3YUYECHMUS;

- ydactue B paboTe CTYAEHYECKHX Hay4HbIX KOH(pepeHUuH,
OJIMMITNAT;

- IOArOTOBKA K IPOMEKYTOUYHOM aTTECTALNHU

Iloaroroska x
BK3aMEHY

l'oroBuTbCSI K IPOMEXKYTOUYHOW  arreCTallud  CIEAyeT
CUCTEMATUYECKH, B TEUYEHHE BCEro cemecrtpa. MHTeHcHBHas
MOATOTOBKA JIOJKHA HAYaTbCsl HE MO3IAHEE, YEM 3a MeCS—
IOJITOpAa [0 NPOMEXKYTOUHOW arrectauuu. JlaHHble T1iepen
PK3aMEHOM TpH AHSA 3(PdeKTHBHEE BCETrO0 HCIIOIb30BaTh IS
ITIOBTOPEHHUSI M CUCTEMATU3ALlUY MaTepraa.




