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1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3akoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

HI/ICHI/IHJ'II/IHBI N TIpaKTUKHW, Ha OCBOCHHH KOTOPBIX 633preTCﬂ JaHHass JUCLHMIIIMHA:

«BrIcIIag MaTeMaTUKa).

ILI/ICI_[I/IHJII/IHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

NPEIIIECTBYIOICE:

«MartepuanoBeeHie

((3KCHHyaTaI_II/IOHHBIe MaTcpUuaJibD».

3. IInanupyemsie pe3yJbTaThl 00y4eHHUS

N TEXHOJIOTHA KOHCTPYKIIHOHHBLIX MAaTCpUaioBy,

®opmupyemMbie U
KOHTPOJINpyeMble
KOMIIeTeHI[UH
(Ko 1 HAMMEHOBAHUE)

HNuaukaropsl
JOCTHIKEHHUS
KOMIIeTeHIU i
(K01 1 HAUMEHOBAHME)

Inanupyembie pe3yabTaThl
00yueHust

OIIK-3. CnocobGen B
chepe CBOCH
npo¢eCcCuOHATBHON
NEeSTEIbHOCTH TPOBOANTH
W3MEpEHUS u
HaOIIOEHNS,
00pabaThIBaTh "
MIPEJICTABIISTh
AKCIIEPUMEHTAIbHBIC
JaHHBIE W PE3YNIbTATHI
WCTIBITAHU I

OIIK-3.6 JleMoHCcTpUpyeET
IIOHUMAaHHUC XUMHNYCCKHUX
MIPOLIECCOB U 3HaHUE
OCHOBHbIX 3aKOHOB XUMHHN

3HaTh: OCHOBHBIE MOHATHUS M 3aKOHBI
XMMHH; OCHOBHBIE 3aKOHOMEPHOCTH,
COIPOBOXAAIOIINE B3aUMOJICHCTBUS
BEUIECTB;  METOABl  IPOBEACHHUS
AKCIIEPUMEHTAIIBHBIX HCCIIEeI0OBaHU,
IIOATOTOBKH pabouero MECTa;
mpaBwia  OQOPMIIGHHS  OTYETOB,
MOCTPOEHHsI TPaUKOB, COCTABICHUS
BBIBOJIOB 1o pe3ynbTaram
IKCIIEPUMEHTA

YMeTh: aHaNIM3UPOBATH TOJTYYCHHBIC
pPE3YyiabTaThl; MNPUMCHATH OCHOBHBIC
3aKOHBI M TIOHATHS XHUMHUH TIPH
OIMMUCAHUN XHUMHYCCKUX IIPOLECCCOB,
MPUMEHSTh TEOPETHUECKUE 3HAHHS
AJIL IMPOBCACHHUA OSKCIICpUMCHTA H
00paboTKu ero pe3yIbTaTOB,
oopmIATh OTYETHI, CTPOUTH
rpadguku, (GopMyIUpOBaTH BBIBOIHI,
AHAJIU3UPOBATDH IMMOJIYYCHHBIC
pe3yIbTaTHI

Bnaners: cnenuallbHOM XUMHYECKOM
TEPMUHOJIOTHUEN; METOJAMM aHAJIA3a
paboThI 00BEKTOB
npodeccuoHaNbHON AESITETbHOCTH U
ONPEACIICHUSI CBOWCTB BEIUIECTB U
MEXaHM3Ma UX y4dacTHs B Ipoleccax
XUMHUYECKOTO XapakTepa; METOJaMU
OpraHu3alyu CaMOCTOATEIbHON
paboThI, aHaJu3a  INOJIYYEHHOU




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIHH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHUA
KOMIeTeH it
(KOJl 1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

nHpopMmanuu, opopMICHUST OTUETOB,
MOCTPOCHUS TPAPHUKOB, COCTABIICHUS
BBIBOJIOB




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI
. TeKYIero
Monyar (pasnen) y‘leﬁn(])?"dnll)laﬁoTbl Hamﬂ(;}'llzlﬁsizgep;%%;::)MT"" Cemectp 0611: | Banmer | Mutepaxtup,u.  KoHTpos
: (HaUMeHOBaHuUe
OlI€HOYHOI 0
Monyib 1. Jlexmms (JIek1)  |OcHOBHBIE MOHSITHS M 3aKOHBI XUMHUH 4 2 - -
CtpoeHue u JlaGopatopHoe  |OmpeneneHne MOISIPHON MacChl 4 2 - - Oruer o
CBOICTBa BelecTBa |[3aHsaTue (JIabl)  |3KBHMBajIeHTa MeTayia imabopaTtopHoit
pabote Nel
[Ipaktuueckoe  |Pacuersl mo Gpopmynam U ypaBHEHUSIM 4 2 - - KoHTpoabHas
zanstue (Ilpl) aborta Nel
CamocrositenbHast [ OCHOBHBIE KJIACCHI HEOPTaHMYECKUX 4 40 - -
pabota (Cpl) BeniecTB. CTpoeHue aTOMOB.
[lepuoanueckast cuctema 3JIEMEHTOB
J.. MeHneneeBa. XUMUUYECKasl CBS3b.
[IpocTpaHCcTBEHHOE CTPOEHKE
Moayns 2. Jlexmms (JIek2) | TepmoamHaMuka XMMHUYECKUX 4 2 - -
TepmoauHaMuKa u MIPOIIECCOB: BUJIbI CUCTEM, ITAPaMETPhI
KUHETHUKA u GyHKIMHM cocTosiHus. 3akoH ['ecca
XUMHYECKHUX JlaGopatopHoe  |OmpeneneHue SHTAIBIUN PEaKIH 4 2 - - Oruer o
MPOIIECCOB 3ansaTue (J1a62) imabopaTtopHoOit
padote No2
[IpakTuueckoe  |KuHeTHKa XMMUYECKHX IPOLIECCOB 4 2 - - KoHTposibHas
zanstue (I1p2) pabota No2




DopmMbI

KonnuraruBHeie cBOWCTBa pacTBOPOB.
CgoiicTBa pacTBOPOB JICKTPOJIHUTOB:
JYCCOLUAIMs. HOHHOE ITPOU3BEICHNE
BOJIbl, IPOU3BEICHUE PACTBOPUMOCTH,
TUAPOJIN3 COJIEH, HAIIpaBIICHUE
0OMeHHBIX peakiuii. OKUCITUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH.
DNEKTPOXUMUYECKUE CUCTEMBI.
lanbBaHMYECKHE DIIEMEHTHI.
DIEKTpOIN3 PACIUIABOB M BOJIHBIX
pactBopoB. 3akonsl Dapanes.

. TeKy11ero
Monyar (pasnen) y‘leﬁn(ﬁ"&nll)laﬁoTbl Hamﬂ(;}'llzlﬁsizgep;%%;::)MT"" Cemectp 0611: ¥ | Banmer | Murepaxrup,u.  KoHTpos
: (HauMeHOBaHuUe
OlI€HOYHOI 0
CamocrositenbHas | TepMoIMHAMUKA XUMUYECKUX 4 40 - -
pabota (Cp2) nporieccoB. OyHKITUU COCTOSIHUS:
BHYTPEHHSIS SHEPT S, SHTAIbIINS,
sHTpomus, sHeprust [ mdoca.
Hanpasnenue nporekanus
XUMHUYECKUX PeakUui. XUMHUIECKast
KHHETHKa. BriusiHue Ha ckopocTh
XUMHYECKHUX PEaKIHii KOHIIEHTPAIIUH,
NABJICHUsI, TEMIIEPATYPHI,
Monyib 3. JlaGopaTopHoe PacTBOpBI 37E€KTPOIUTOB 4 2 - - Ortuer no
PactBops! 1 3anstue (J1a63) mabopaTtopHoit
PIICKTPOXUMHYECKHE] padote Ne3
[IPOLIECCHI [IpakTuueckoe DNEKTPOXUMHUYECKHE MTPOLIECCHI 4 2 - - KonTtponbHas
zanstue (I1p3) padota Ne3
CamocrositensHast | PactBopsl. CriocoObI BEIpaKEHHS 4 50 - -
pabota (Cp3) KOHIIEHTPAIIUU PACTBOPOB.




DopmMbI
. TeKyLIero
Moy (pasnemn) y‘leﬁn(])?‘inll)laﬁoTbl Hannﬂ(;}'llzlﬁsi}(:gep;%%;;]){ﬂT"" Cemectp 0611: ¥ | Banmer | Murepaxrup,u.  KoHTpos
: (HauMeHOBaHuUe
OlI€HOYHOI 0
KonTpons [ToaroroBka k 3auery 4 3,75 - - Bomnpock! k 3auety
No 1-50
[Tpomexxyrounast |I[IpoMexxyTouHas arrecTamus (3a4eT) 4 0,25 - - Bomnpock! k 3auety
arrecrarus (ITA) No 1-50
Hroro: 180 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3zais yaeOHOTo Ipolecca B By3e, OCHOBaHHAs Ha JICKITHOHHO-CEMUHAPCKO-3a4eTHOH (hopMax
oOydenus. K ¢opmam oO0ydeHUST OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHS, a
TaKXKe CaMOCTOsITelbHass pabora. Ha JIeKIMAX HMCIONB3YIOTCS HATJISIHBIE M CIOBECHBIC METOIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHYECKUE
METOJIBI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUNIMHBI
Monayas 1. CTpoeHne 1 CBOiicTBa BellecTBa

Tema JeKIIMOHHOTIO 3AHATHSA:
OCHOBHBIG IIOHATHUA U 3aKOHbI XUMHWH.

Tema 1a00paTOPHOrO 3aHATHS:
Onpenenenre MOJISIPHOW Macchl 5KBUBAJICHTa MeTasa.

Tema npakTH4Y€CKOro 3aHATHS:
Pacuets! o hopmynaM U ypaBHEHHUSIM.

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

MMETh MPEeJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHHM; KJIacCCU(UKALIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBSA3H.

3HATh:

- OCHOBHBIE ITOHATHS XUMHUH (MOJIEKYA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XMMUYECKHUI SKBUBAJIECHT, MOJISIPHAs Macca XMMHUUYECKOTO 3KBUBAJIEHTA);

- OCHOBHbIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MaccChl, MMOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUI, ABOTajpo, ypaBHeHne MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOCHHS aTOMa; KBAaHTOBBIE
YHCclia, MpaBujia U MPUHIMUIIBI COCTABICHHUS 3JIEKTPOHHON KOH(UTypaIlii XUMUYECKOTO FIEMEHTA;

— TUIIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBAJCHTHYIO, METAJUIMYECKYIO, BOJIOPOIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLU;

- COCTABJIATH SJIEKTPOHHYIO KOHPUTYpaLIHI0O XUMUYECKHUX 3JIEMEHTOB;

- OINPEAEIATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOECHMUE;
COCTaBJISITh CTPYKTYPHYIO (GOPMYJTy BEILIECTBA.

MeTtoauyeckue peKoMeHAAIUH M0 U3YYEeHHI0 MOXYJIS

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- U3Y4YUTh Yy4YeOHBIII MaTepual IO COOTBETCTBYIOIIEMY MOIYJIIO JUCUUIUIMHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy 1Mo JaHHON TEeMAaTHKE;

- AKIICHTUPOBATH BHHMAHUC  HaA: OCHOBHBIX IIOHATHAX H 3aKOHaX XHUMMHHU,
maccmbnxaunn BCIICCTB, 06H_[I/IX XUMHYECKUX CBOMCTBaX BCIICCTB OJHOI'0 KJjiacCa; CTPOCHUU
aTOMa; KBAaHTOBBIX YHMCIIAaX; COCTABJICHUH 3JEKTPOHHOM KOH(UTypaluu XHMUYECKUX 3JIEMEHTOB;
TUIIaX XUMHYECKOU CBA3U, IPOCTPAaHCTBCHHOM CTPOCHUH MOJICKYII.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHUTEIbHAsA aTOMHas Macca? PaccuuTaiiTe OTHOCUTENIbHYIO aTOMHYIO
maccy cepsl, ecia m(S)=5,3-10% r, am(C)=2,0-10>* r.



2. PaccunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €ClIH ee
OTHOCHUTEJIbHAS MOJICKYJISIpHAs Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, coiepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISPHYIO Maccy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxzaoro rasa.

5. Onpenenure, Kakoil 3To MeTai, ecnu 1,6 T Kanbuus U 2,615 © IBYXBaJIEGHTHOTO
MeTaJljIa BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBINM 00BEM BOJOPOIA IPH OJHHUX U TEX )K€ YCIOBHUSIX.

6. Xnopun mMetamia conepxut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHHS METAIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras 3anumaer oosem 10 v, [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Hanummre nonHele 3J1eKTPOHHBIE KOH(MUTYPALIMA AaTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HOoMepamu 15 u 23. YkakuTe BaJIGHTHBIE AJIEKTPOHBI ATHX 3JIEMEHTOB.

0. Hanummre >7eKTpoHHbIe KOHOHUIYpaLlMy aTOMOB cephbl M XpoMa 1 HoHoB S* u Cr’',
CpaBHUTE paanyCchl aTOMOB U HOHOB.

10. VY KakMX U3 HHUXKE MPUBEACHHBIX MOJIEKYJ XUMHUYECKUE CBA3M UMEIOT MOJISIPHBINA
xapakrtep: Oz, CO, HF, N2, NH3.

11. Ornpenennute BaIGHTHOCTh ATIOMUHHSI B OCHOBHOM U BO30Y)KJICHHOM COCTOSTHUSIX.

12.  UYemy paBHa macca | MOJIb S5KBUBJICHTOB OJIOBA B PEAKILIMSIX €r0 BOCCTAHOBJICHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13.  PaccuuraiiTe MOJSpPHYIO MacCy OHKBHBAJ€HTa JKejie3a B COCAMHEHUSIX €ro ¢
KHCITIOpOJIoM, coaepskaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpenenure SKBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJIEHTAa HOHOB JK€jl€3a B
NpUBE/IeHHBIX peakiusx: a) Fe’™ +1e = Fe?"; 6) Fe** + 30H = Fe(OH);

15.  PaccunraiiTe MOJIIpHYIO Maccy 3KBHBajieHTa MeTaia, ecin 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bozopoaa (H.y.).
Monayasb 2. TepmoguHaMuKa U KHHETUKA XUMHYECKHX MPOLECCOB

Tema JeKIIUOHHOTIO 3AHATHSA:
TepMO,Z[I/IHaMI/IKa XUMHNYCCKHUX HpOLIGCCOBZ BUABI CUCTEM, napaMeTpH nu (1)yHKLII/II/I COCTOSHUA.
3akoH I'ecca.

Tema 1a00paTOPHOTO 3aHATHS:
OrnpezenieHe SHTAIBIINN PEAKLIUH.

Tema NPAKTUYECCKOI'o 3AaHATHUSA:
Kunernka XuMHYSCKHIX IMpOoNECCOB.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

HUMETh TPEJICTaBIIEHNE 00 SHEPTeTUIECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX MTPOUCXOTUT
B3aMMOJICHCTBIE MEXKAY BELIECTBAMH; CKOPOCTH XHMHUYECKHX peakuuid U MeTojgax ee
peryIupoBaHUS.

3HATh:

- TEpMOJIMHAMHYECKUE (YHKIIMU COCTOSIHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJICZICTBHE);

- BJIMSTHUE TEeMIIepaTypbl Ha BO3MOXKHOCTh MPOTEKAHUS PEAKIMH B 3aBUCUMOCTU OT
YHUCIIEHHBIX 3HAYEHHUH SHTANBIINU U SHTPOIIHU PEaKIUH;

— BIIMSTHUE Ha CKOPOCTh XMMHYECKOH PEaKIMU KOHILIEHTPAIUU (3aKOH JEHCTBYIOLIUX
Macc);



- BJIIMSIHME HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appennyca);

- BJIIMSIHAE Ha CKOPOCTb PEAKLIUU KaTaJINu3aTOPOB;

- XHUMHUYECKOe paBHOBecHE U criocoObl ero cMenienus (npunnui Jle Hlaremnne)

yMeThb:

- OIIPEIETISTh BO3MOKHOCTD IPOTEKAHUS PEAKIIH;

- PETyIMPOBaTh CKOPOCTh XMMHUYECKON PEaKIIHu.

MeToauyeckue peKOMEHIAUMHU 110 U3YYECHUI0 MOYIs

ITpu ocBOEHMM MOJTyJIs1 HEOOXOIUMO:

- U3y4UTh Yy4eOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JUCHUILIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepual 1 JIUTEPATypy MO JAHHON TEMATHUKE;

- aKLEHTUPOBAaTh BHUMAaHMUE HA: HHTAJIBIIMU OOpa30BaHUs, CrOpaHHUs M peakiuH;
SHTPOIIMHU BELIECTBA M peaKIMu; FHepruu [mb0ca; KUHETHUECKUX YpPaBHEHUSAX IS TOMO- U
IeTEPOreHHBbIX peaKklil; SHEpruM aKTUBALMM; OCOOEHHOCTAX IPOTEKAaHUs TIeTepOreHHBIX
IPOIIECCOB; XUMHUUECKOM PABHOBECHHU U CIIOCO0AX €ro CMEIECHHS.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. IIpn coemunenun 3,2 © xeneza C KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINI0 00pa3zoBaHus okcuaa xenesa (II).

2. PaccuunTaiiTe TEMIOTBOPHYIO CTOCOOHOCTh METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACTMTCS MpU cropaHuu 50 M cmecH,
cocrosiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

4. CnenaliTe BBIBOJ O BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKaHUS PEaKUUu B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Paccunraiite snTanenuio peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenennre 3HAKW MU3MEHEHMS DSHTAIBIIMM W JHTPONUU U CIEAYIOLIErO
TepMoanHamMuieckoro mpouecca: 2Hy ) + Oz = 2H20.

7. B kakux ciy4asx OSHTaJbIHUS CrOPaHWs MPOCTOrO BEIIECTBA pPaBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMUYECKOM PEAKIIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peakuusx?

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK TI0 KOMIIOHEHTAM CIICYIOIIEH XMMHUYECKOM
peakuun: 2C,Hg + 702 — 4CO2 + 6H20.

10.  Bo ckoibKO pa3 W3MEHUTCS CKOPOCTh PEaKlUUU MPU U3MEHEHUU TEMIIepaTypbl Ha
30°C, ecnm y = 3,0?

11.  Kak u3meHuTcs vnp razodastoit peakiuu 2A + 3B = 2C npu yBenTu4eHUH JaBICHUS B
2 paza?

12.  Ilouemy vnp peakiuu Na + H2O — oriamyaercs ot vnp peakuuu Ca + HoO —?

13. Hanummure MatemMaThueckoe BbIpaXxeHHe sl CKOpocTy mpsiMoi peakiuu CaOm) +
COz(r) — CaCOs3(s).

14. N3meHenne kakux (pakTopoB BEI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiuu Na

. 0 _ .
+3H2 < 2NH3; AH ), =-92 klx B cTopoHy NpsiMOii peakiuu?

15.  BblunciInTEe HCXOJHBIC KOHIICHTPAIIMHM BEIIECTB, €CIM PaBHOBECHBIC KOHIICHTPAIMH
m3BecTHBI: 2NO + Cl; > 2NOCI, [NO]=1,5 momns/n, [Cl2]=1 mons/1, [NOCI]=0,5 mons/mn.

Monayab 3. PacTBOpbI M 3JIEKTPOXUMHYECKHE NPOLECCHI

Tema 1a00paTOPHOrO 3aHATHS:
PacTBOpBI 271EKTPOIIUTOB.

Tema NPAKTHYECCKOI'o 3AaHATHUSA:



DNEKTPOXUMHUYECKHUE ITPOLIECCHI.

H3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh IPEJICTaBIEHUE O PAcTBOpPax; O CHOCO0axX BBIPAKEHMsI KOHLEHTpALMM pPacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUAX; SICKTPOXUMHUECKUX
IIpoLeccax: ralbBAHUYECKUX, dJIEKTPOIN3a, KOPPO3HH.

3HATH:
- COCTaBHBIE YAaCTH PACTBOPOB;
- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;
- CBOICTBA PaCTBOPOB HEAJIEKTPOIUTOB U IJEKTPOIUTOB;
- HarpaBJIeHuE OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;
- METOABl  yPaBHHBAHUS  OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX  PEaKknuil  (MeTon
3JICKTPOHHOTO OajaHca M MOJIYPEaKInuii);
- TaJIbBAHUYCCKUC ITPOLCCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,
— AJIEKTPOJIU3 PACIIIIABOB U BOJIHBIX PACTBOPOB AJIEKTPOIUTOB;
- 3aKOHBI DJIEKTPOJIN3A;
- BUIBI KOPPO3UHU U MEXaHU3MBI UX TTPOTCKAHUS;
- CIOCOOBI 3alMTHI METAJUIOB OT KOPPO3HUH.

— MPOBOJANTH XUMHUYECKHM SKCTIEPUMEHT U aHAIHU3 TIOTYYCHHBIX PE3yJIbTaTOB;

- OTIPEICIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPEICIISATh CBOMCTBA PACTBOPOB;

- paccTaBiIsITh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;

- COCTABJIATh TAJIBBAHUYECKHE TIPOIECCHI, OMPEACITATh AIEKTPOIABIKYIIYIO CHITY
raJlbBAaHUYECKUX JIIEMEHTOB;

— COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOIIUTOB;

— OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

— COCTaBIISITh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUUYECKON KOPPO3HH;

— noI0UPaTh COCOOBI 3aIUTHl METAJIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU M0 U3YYEHUI0 MOAYJIsl

[Tpu ocBoeHNH MOAYISI HEOOXOAUMO:

— U3YYUTh Y4EOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBEI,
UCIIOJIB3Ys JICKIIMOHHBIN MaTepuai v JIMTepaTypy Mo JaHHON TEMaTHKE;

- aKLIEHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKEHUS
KOHIEHTPALlUU PpACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI JJIEKTPOHHOTO OanaHca v MOTypPEeaKIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAHMYECKUX 351eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU MTPU AIEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

— OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTposnurax? Kakue 37€KTpOoiMThl Ha3bIBaIOT
noTeHIMaIbHeIMU? UcTHHHBIMU?

17.  HanmmmuTe qucconuanuio a) cyabpuTa HaTpus U 0) ruapodocdara Kanus mo nepBoi
Y BTOPOM CTYIEHSIM.

18. BripasuTe koHCTaHTY qucconuanuu opropocopHOil KUCIOTHI IO IEPBOM CTYIICHH.

19. Onpenenure crenensb gucconuanuu 0,001 M pacTBopa yKCYCHOM KUCTIOTBI, €CIIU €€
Kn=1,74-10".

20. Uro moka3wiBaeT M30TOHWYECKUM Kod(pduiment? Kakas CBsA3b CYIIECTBYET MEXKIY

CTETICHBIO TUCCOIMAIINH JIEKTPOJIUTA U H30TOHNYECKUM KO3 puiimenTom?



21.  Omnpenenute Temmeparypsl kunenus u 3amepsanust 0,01 m pactBopa cynbdara
HAaTpusl, €CJIM CTENEHb IUCCOLMAU cOCTaBseT 54%.

22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BOIbI? YeMy OHO paBHO?

23.  Ompenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NHsOH (K= 1,74-10

5
).

24.  OmpenenuTe pacTBOPUMOCTb THIPOKCH/A ATFOMUHUS, eciu ero [P = 5,7-10732,

25. Paccuwnraiite ocmotudeckoe nanenue 0,002 M pactBopa GeH30I1a IPU TeMIIepaType
17°C.

26.  Hanmmwre TUAPONH3 CIASAYIOMIMX COJIEH U OMPENeIuTe CPEeay UX BOAHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

27.  TlokaxwuTe CTpOCHHE MUIEUIBI MPH MPWIMBAHUM U30BITKA pacTBOpa THUAPOKCHUIA
HATpUs K pacTBOPY XJIOpUJIA IIUHKA.

28.  ITlokaxwuTe CTpOCHHE MULICIUIBI TPH MPUIMBAHUU N30BITKA XJIOpUA ITUHKA K PACTBOPH
TUAPOKCUIA HATPHSL.

29.  Kakyro cuctemy Ha3bIBalOT AIEKTPOXUMUYECKON?

30. CocTraBbTe CXeMY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM M3 KOTOPHIX KOOAIBT

Cy w1 Obl KaToZOM, a B IPyroM — aHoJIoM. Hamuimmre ypaBHEHUS! peakiuid, MPOUCXOIAIINX TpU
paboTe ITUX DIIEMEHTOB.

31. lanbBaHMYECKUI AIEMEHT COCTOUT U3 XPOMOBOTO AJIEKTPOJIa, nmorpyxeHHoro B 0,01
M pactBop Cr2(SOs)3, W CcTaHIAPTHOTO BOJOPOIAHOTO dJEKTpoaa. Hamumure ypaBHEHUS
JIEKTPOJHBIX ITpoleccoB. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBAECTCS JIEKTPOIU3?

33.  Yro paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CocTaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO PacTBOpa XJOpHAA HUKEIS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocraBbTe CXEMBI AJIEKTPOJIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
KeNEe3HBIH; 0) aHO| YTOJbHBIM.

36.  PactBop comepxut monsl Zn>", Ni*", Fe*", Cu*" B onuHakoBoii koHIeHTparuu. B

KaKOW TOCJIEeIOBATEIIbHOCTH 3TH METAIUIBI OYIYT BBIACIATHCS MPH AJIEKTPOIIU3E, €CIU HAIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JTI000r0 MeTasa?

37. Brruncnure Maccy HUKes, BBIAEIUBILIETOCA HA KATOJE IIPU IIPOITYCKAHUH TOKA CUIION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUEHUU 22 YaCOB.

38. [Ipu snexktponusze pactBopa conu onosa (II) Mmacca karona yBenumumiace Ha 4 r. Uto
IIPOU30LLIO IIPU 3TOM Ha OJIOBIHHOM aHOAE?

39. PaccunTaiite 06beM KHUCIOPOAA, KOTOPBI MOKET OBbITh MOJYYEH MpPU SIEKTPOIU3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40.  Ilpu npoxo0KJIE€HUU Yepe3 pacTBOP COJIM TPEXBAIEHTHOIO METajlja ToKa cuioit 1,5 A

B TeueHnu 30 MUH Ha Katojie Bbiaenuiock 0,18 r metaia. BeruncinTe MOJISIpHYIO MacCcy MeTajlia U
pacxo AMEKTPOIHEPTHH, €CIIM U3BECTHO, UTO HAIIPSDKEHHUE B CETU paBHO 6 B, a BbIxoz 110 Toky 72%.

41.  Kakoii KOHTaKT sSIBJIsIETCS HanboJiee Koppo3noHHOOIacHbIM J1s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTakTe ¢ KaKUM U3 METAJUIOB MEJIb ABJISIETCS AHOJIOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanummre 371eKTpoXuMHYECKHE TTPOIECCHl (AHOIHBIA U KaTOMHBIH ), TPOTEKAIONITUE B

koHTakTe Al/Cu B pacTBOpE XJ0puaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemecr Kox xonTposmpyemoit HaumeHoBaHue
P KOMIIeTEHIIMHU (MJIM ee YACTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-3 Kontponbasie pabotsr Ne 1-3

OTueTtsl N0 1abopaTopHbIM paboram Nel-3
Bomnpocs! k 3auety Ne 1-50

7.2. TunoBble 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOXOAMMBbIE JIJIsl TEKYLIEro
KOHTPOJIA

7.2.1. KoHTpoJbHad padoTa

Tunossle npuMepsbl 3a1aHUM

KonTpoabsHnas padora Nel

Tema «Pacuernbl o popmysiamM u ypaBHeHUsIM» (TTpaKTHUUECKOE 3aHATHE 1)

Bapuanr 1

3aganue 1. HazoBuTe mo Mex1yHapoAHON HOMEHKIaType cienytomue Beniectra: Oz, Fex O3,
Ca(OH)2, H2SOs4.

3amanue 2. [IpousBeauTe pacueThl MO YpaBHEHUIO PEAKIINH (H.Y.):

7r 12T X, T y, I

Znw) + HClp-p) — ZnClag-p) + Ha).

3aganue 3. Onpenenure MPOLEHTHOE COJIepKaHue Kainus B MaHranare kainus KoMnOa.

3ananue 4. Onpenenute 06bem 40 r metana CHa npu temneparype 18°C u napnenuu 1,2 atwm.

3aganue 5. Hanummre ypaBHEHHS peakivil, XapaKTepU3yIOIIUe CAEAYIOINE MPEeBpalieHUs:

Ca —Y— Ca(OH), Ca —2 5 CaCl,

Ca —2 5 CaCOs3 Ca —2 5 Ca0

KonTpoabHnast padora Ne2

Tema «KnHeTHKa XMMHYECKHX MPOLECCOB» (IIPAKTUYECKOE 3aHATHE 2)

Bapuanrt 1

3amanue 1. OHeprus aktuBanuu paBHa 10 k/[x/mMosb. Bo cKombKO pa3 MU3MEHUTCSI CKOPOCTh
pEaKIHUK NpH MOBBIIIEHUU TemnepaTypbl oT 27 qo 370C?

3ananue 2. B romorenHoi peakuuu 2A + B — 2C ucxoHble KOHLEHTPALUHA KOMIIOHEHTOB
A u B cocraBisim, COOTBETCTBEHHO: 5 U 3 Moib/1. PaccumnTaiiTe, kKak n3MeHUTCS (110 CPAaBHEHUIO C
HA4aJIbHOM) CKOPOCTh pPEeaKIIMM, KOT1a KOHIIEHTpalus BemecTBa A coctaBuT 10% OoT HCXOIHOM.

3amanue 3. Kak usmenurcs ckopocth peaknuu Nz + 3Hy < 2NHs, ecniu 00beM ra3oBoit
CMECH YBEIMYUTH B 2 paza’?

3ananue 4. Bo CKOJIBKO pa3 yBEIMUUTCSI CKOPOCTh PEAKIIMU NIPH MOBBIILICHUH TEMIEPATypbl
Ha 300C, ecu y=4?

3aganue 5. [Ipu S00C HekoTopas peakius 3aKaHuMBaeTCs 3a 3,5 yaca. 3a CKOJIbKO BPEMEHHU
3akoH4MTCs peakuus npu §50C, ecnu TemnepaTrypHblid KOAQQHUIHUEHT peakiuu paBeH 2,57

KonTtpoabsnas pabora Ne3

Tema DiiekTpoXMMHUYECKHE MPOLECcChl (TPAKTUUECKOE 3aHITHE 3)

Bapmuanr 1

3aganue 1. Beruucoure OJIC ranbBaHMYECKOrO 3JIEMEHTA, HAIUIIUTE MPOLECCHI,
npoucxozsamue Ha anekrpogax: Cr/ CrClz, 0,01 M // 0,001 M, CrCl, / Cr.



3ananue 2. Hanummre 31eKTpOaHbBIE POIECCHl M PACCUUTANTE KOJIMYECTBA, 00pa3yIOIINXCS
Ha MHEPTHBIX AJIEKTPOJIaX BELIECTB MPH AEKTPosIU3e BOAHOro pactBopa MnCl npu nponyckanuu
25 A4 pyIeKTpUYECTBA.

3amanue 3. PaccunTaiiTe pacxoj 3JE€KTPOIHEPTHUH U BpeMsl, HEOOX0AUMOe IS TToTydeHus 1
T Mapraiia 3j1eKTponu3oM pacmiaaBa MnSOs, npu cuiie Toka 10 A, Bbixoge mo Toky 75% u
HanpspbkeHuu 12 B.

3aganne 4. Hanumwure ypaBHEHUs AJIEKTPOJHBIX MPOILIECCOB, MPOTEKAIOIUX IpHU
AJIEKTPOXUMHYECKOM Koppo3uu kKoHTakTa Fe/Cr B menouHoit cpene.

Samaune 5. Kaxoii wu3 xoHrtaktoB — Fe/Cd wmm Fe/Ni — gBmsgercs 0Oosee
KOPPO3HMOHHOOMACHBIM? OTBET MOATBEPAUTE PACUETOM.

Kpurepumn oneHku:

- OLICHKAa «3a4T€HO» BBICTABIISIETCSA CTYJEHTY, €CJIM BEPHO BBINOJHEHBI 3-5 3a1aHuii
KOHTPOJILHON PabOTHI,

- OLICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM BCPHO BBINTOJIHCHLL 0-2 3alaHuA
KOHTPOJIbHON PabOTHI.

7.2.2. OT4er MO JJA00OPATOPHOM padoTe

JlaGoparopuas padora Nel «OnpenesieHue MOJIIPHOM MacChl IKBUBAJIEHTA MEeTAJIIA))

Heab: onpenenenrne MOISIPHONW MAcChl SKBUBAJICHTAa METaJlJIa YKCIIEPUMEHTATBHBIM ITyTEM.

OnpiT. OnpeneneHue MOJISIPHOH MAacchbl IKBUBAJIEHTAa MeTA/LIa M0 00bEMY BOJA0pPO/A,
BBITECHEHHOI'0 U3 PACTBOPA KUCJIOTHI.

Omnpenenenue MPOU3BOAUTCS C TTOMOIIBIO TTprbopa (puc. 1), COCTOSAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkosneHHOW mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
num O6ropeTku (3).

1. B omno u3 xomen mnpobupku OctBanbaa (2) NOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJaOopaHTa.

2. B npyroe koneno Ha 1/4 yactpb ero o6bEma HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe e€ B IITaTHUBE.

4. [IpoBepbTe THpUOOP HAa TEPMETUYHOCTb, IS HYEro ypaBHHUTENbHbIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MoOJ0KeHUH. Eciiu mpubop repMeTHdeH, TO YpOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3akpbITa Mpodupka OcTBanbaa (2) MpoOKOii.

5. Ycranosure 6ropetky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJTHOM ypoBHE. OTMETHTE MOJIOKEHNUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTtke (1) —
Vi.

6. OCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, 4YTOOBI KHCIIOTA TIEPENTUIach B KOJICHO, T]ie
HaxXoauTcda METaJll.

7. [Tocne mosHOroO pacTBOpPEHUsI METAJLIA IPUBEIUTE MOJO0KEHUE )KUJIKOCTH B OIOpeTKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.

8. TodHO OTMETHTE TOJIOKEHUE MEHHUCKA XUAKOCTH B OtopeTke (1) — V2. Onpenenure
00BEM BBIJICHUBILETOCS BOAOPOIA.

0. OTMeThTe MOKa3aHus TEPMOMETPaA U OapoMeTpa.

10.  PesynbraThl 3aMepoB 3aHecuTe B Tabmuiy 1.

1. JlaBneHne HACBHIIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIUIIBI 2 TIPU TEMITepaType
OIlbITA.

12.  TlpuBenute 00BEM BBIASIHMBIIETOCS BOJIOPOa K HOPMAJIbHBIM yCIOBUAM (H.y. — P° =

760 mm. pr. cT., T° =273 K):

PoVi, BV . . BT’

T° r " Tr



13.  PaccunraiiTe MOJSPHYIO Maccy SKBUBAJIEHTa METAJLIA:

0 o
m,, V.
My, — VH 2 . m — Me™ 3y,
m o e Ve
e 3H2 H,

riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

bropeTku yKperuisiroTcs B IITATUBE U 3aMOIHSIOTCS BOJAON. B HCX0THOM COCTOSTHUY )KUIKOCTh
B cocynax | u 3 nomkHa HAXOJUTHCS Ha OJTHOM YPOBHE.

i

Pucynok 1. Cxema npubopa ajisi onpeaeieHuss MOJISIPHON Macchl SKBUBaJICHTa MeTaa: 1 —
HU3MepUTeNIbHAs OI0peTKa, 2 — MByXKoJeHHas mpooupka OcTBanibia, 3 — ypaBHUTEIbHAS OIOpeTKa

Pe3ynbTarhl 3KCIIepUMEHTa

Tao0mnuma 1

HaunmenoBanue O6o03HaueHNe 3HaueHue En. nsmepenus
Hagecka meramna m r
YpoBeHb B OIOpPETKE 10 ONbITA Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO/Ia Vi, =Va-Vi MII
TemmepaTypa OIbITa t e
Temneparypa onbita T'=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBiieHue P MM PT. CT.
JlaBneHue Boopoa Py =P-h MM pT. CT.
Ta0nuua 2
JlaBneHre HaChIIIEHHOTO BOJISIHOTO Mapa
Temneparypa, °C JaBnenue Temneparypa, °C JlaBneHue
HACBHIIIEHHOTO HaCBIILIEHHOTO
BOJISIHOTO Tapa, MM BOJISIHOTO TIapa, MM PT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68




14. [To momnsipHOW Macce SKBUBaJEHTAa MeETala METOIOM T0a00pa BaJIEHTHOCTEH,
onpez[eJmTe, KaKOﬁ METAJl1 6]:1)1 HCITIOJIB30BAH B OIIBITC.

15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m, —m.
3}‘}151)7 33)«:}1
A=t—""—.100%
mamenp
16.  CnemnaiiTe BBIBOJ K paborte.

JlabGopaTopHas padora Ne2 «Onpenenenne JHTAIbINNH PeaKINI)
Heab: onpenenenue TemioBoro 3Ppgexra CUCTEMbI, B KOTOPOH MPOUCXOAUT XUMHUUYECKAs
pCaKklyd, U SHTAJIBIHUU PCAKIIUN B HCCTAHAAPTHBIX YCIIOBUSAX.

OnpiT 1. HeliTpaau3auusi CepHOIl KUCJIOTHI THAPOKCHI0OM HATPHUS B OIHY CTAANIO

JUist HEeWTpanu3aluyu CEPHOM KHCIIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJMIO0 CMEIIMBAIOT
9KBHUBAJIEHTHBIE KOJIMYECTBA KUCIOTHI U IIEJI0YH 0 00pa3oBaHusl Cyab(daTa HaTpUs:

H2SO4+ 2NaOH = NaxSO4+ 2H20; AH;

1. OTMeppTe UMIMHIAPOM 3aJaHHBIN TIpernojaBareiieM O0bEM pacTBOpa KHCIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTAKaH TEPMOMETP, 3aMEPHTE U 3alIULINTE
B Tabnuny 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYaHUS OIBITA.

2. OTMepbTe IpYrUM LMJIMHAPOM TAKOH jke 00BbeM pacTBOpa MIETOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C paCTBOPOM KUCIOTHL. OCTOPOXKHO MepeMelaiiTe, OTMEThTE HauboJbIlIee
U3MEHEHHE TeMIIepaTyphl IpU 00pa30BaHUM Cyab(paTa HATPUsL.

3. BbiHbTE TEpMOMETpP, BBUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢mIbTpoBaNbHOM  OyMaroil THIATENbHO BBICYIIMTE CTEHKHM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U JIAUTE OCTHITH /10 MPEKHEN TEMIIEpaTypPHl.

4. 3amonHuTe Tabmuiy | (BEeMMYMHBI TEMJIOEMKOCTEH U IUIOTHOCTH PacTBOPOB
BBIMUIIKTE U3 TaOIuUIb! 3). BinmonHuTe pacyeTsl.

Tab6muna 1
Pe3ynbTaThl onbiTa 1
Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)x/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaxSOq4

OnpIT 2. HeliTpaau3anusi CEpHOIl KUCJIOTHI THAPOKCHI0OM HATPHS B JIBe CTAAUM

[Ipu HelTpanu3auuu CEpHOM KHUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJUU 3KBUBAJICHTHBIN
00beM IIeT0YN BHOCST B J]Ba IIpUEMa:

H>SO4+ NaOH = NaHSO4 + HO; AH>
NaHSO4 + NaOH = Na>SO4 + H20; AH> >
1. OTMepbTe HWIMHAPOM 3a/laHHBIN B ombITe 1| 00beM pacTBOpa KUCIOTHI, BHUICHTE B

TEPMOCTAaTHPOBAHHBIN CTaKaH, U3MEPhTE TEMIIEpaTypy pacTBopa. TeMreparypsl pacTBOPOB CEpHOU
KUCJIOTHI B OMBITax 1 ¥ 2 MOJDKHEI OBITh OJMHAKOBEI.

2. M3mMepbTe qpyruM DUIHHIPOM MOJOBHHY SKBUBAICHTHOTO 00beMa pacTBOpa MIeI0un
U OCTOPOXHO, HO OBICTPO BBUICHTE B CTakaH C PAacCTBOPOM KHUCIOThL. OTMEThTE TeMIlepaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(}aTa HATPHSI.



3. OTMepbTe MWIMHAPOM €Ile TaKOH ke 00beM pacTBOpa LIENOYH U BBUICHTE €ro B
crakad. [lepeMemaiiTe moJIy4eHHBIA PacTBOP Cyib(dara HATPHUS U 3aMUIINTE €r0 TEMITEpaTypy.

4. BrbiHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTaKaHa. 3anojHuTe Tadumiry 2. Caenante pacueTsl.

Ta6nwuma 2.
Pe3ynbTaThl onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>k/n MOTTB kJ[x/MoITb
H>SOq4
NaOH
NaHSO4
NaxSOq4
Tabmuma 3
TermnoeMKoCTh U TUNIOTHOCTh PaCTBOPOB
PacTBop t,°C p, r/em’ C, Ix/r-°C
H2SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, 1| M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlabopaTopHas padora Ne3 «PacTBOpBI 3JIEKTPOJIUTOB)



Ieib: n3ydyeHne HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.

OnpIT 1. DIeKTPONPOBOAHOCTH BOJAHBIX PACTBOPOB

N3ydeHne 31eKTpONpPOBOAHOCTH MPOBOJSAT C MOMOIIBIO MPUOOPA, COCTOSIIETO M3 JIAMITBI
HaKaJMBaHUS, CTaKaHa C paCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AJIEKTPONPOBOIHOCTH CYAST IO
HaJIMYNI0 1 UTHTCHCUBHOCTH CBCUYCHUSA JIaMIIbl HAKaJINBAHUA.

1. Crakan émkocThio 50 M1 HaroJHUTE Ha 1/2 ero 00bEMa TUCTHITUPOBAHHOM BOJIOMN.

2. Brnrounte npubop B ceTh. 3anumuTte HaOmoaeHus. OOnagaeT MUCTUILTUPOBAHHAS
BO/Ia AJIEKTPONPOBOJHOCTHIO?

3. OtxmrounTte pubop. [IpunoaHSB KPBIMIKY C 2JIEKTPOAaMU, BHECUTE B CTaKaH C BOJIOMN
1-2 mmaresns U3MeIbYeHHOTO caxapa U MepeMeliainTe.

4. OnycTtute 37EKTpoABl B pacTBop. Bxmoumte mnpubop. 3anumuTte HAOIIOJCHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

5. Otxmounte mpubop. B crakan émkxocteio 50 mu Hanmelite Ha 1/2 ero oOwmema
0€3BOJTHOM YKCYCHOW KHUCIIOTHI.

6. OmnycTuTe 37MeKTPOAbI, BKIIOYUTE TPUOOp. 3aruImTe HaOI0IeHHS.

7. Otxirounte npudop. OTielTe u3 crakana npuMepHo 1/4 o00bemMa YKCYCHON KHCIIOTHI,
n00aBbTE AUCTUILTUPOBAHHOM BOABI 10 MPEKHETo 00bEMa, pa3MeriaiTe pacTBop.

8. Onyctute  anektponbl.  Bxmroumte  mpubop.  HaGmromaiite  m3meHeHue
JIEKTPONPOBOIHOCTH pacTBOpA.

9. [ToBTOpUTE pa3daBiieHHE pacTBOpPA U ONpPEAEIECHUE ITEKTPOIPOBOAUMOCTH elI€ pas.

B kakyro cTOpoHy cMemnaeTcsi paBHOBECHE AUCCOLMAIIMH YKCYCHOM KHCIIOTHI TpH pa3dasnenun? Kax
3aBUCUT CTENEHb AUCCOLMAIMH YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

10.  Otkmrounte npubop. B crakane eMkocTbio 50 M IPUTOTOBBTE PACTBOP MOBAPEHHON
COJIM, pa3MeIlIaB B 25 MJI IUCTUJUIMPOBAHHOM BOJIBI 1-2 mImaTesns Xjaopuaa HaTpusl.

11.  Omnycrute nsnexTpoasl B pactBop. Brmouute mnpubop. IlpoBomut mm pactBop
MTOBAPEHHOM COJIA SJIEKTPUUECKUMN TOK?

12.  Cpenaiite BBIBOJ K ONBITY (0OpaTUTe BHUMaHME Ha TUIBI XUMHYECKOH CBS3HM B
BEILIECTBAX, JIEKTPONPOBOAHOCTh BOJAHBIX PACTBOPOB KOTOPHIX U3y4Yalld B IAaHHOM OIIBITE).

OnpIT 2. CMenIeHHe paBHOBECHSI I CCOLUALMH €1a00r0 3J1eKTPOJINTAa

1. Haneiite B 1Be mpoOupku mo 5-7 xamens 0,1 H. pacTBOpa YKCYCHOW KHCIIOTHI.

2. B xaxnyro npoOupky no0aBbTe MO OJHOW Karie METHJIOBOIO opamxeBoro. Kax
OKPACHJICS UHJMKATOP MO/ BIMSHMEM HOHOB H?

3. OnHy mpoOUPKy OCTaBbTE B KaUeCTBE KOHTPOJIBHOM, B APYr'yIo MpubaBbTe 1 mmmaTens
anerara Hatpuss CH3COONa.

4. [lepememiaiite pacTBOp M CpaBHUTE LBET IOJIYYEHHOI'O pacTBopa C IBETOM B
KOHTPOJIbHOW TTPOOHpKE.

S. Hanumure ypaBHeHME qUCCOLMALUU YKCYCHOM KUCIIOTHI U BBIPAKEHUE KOHCTAHTHI €€
JUCCOLHALUN.

6. OOBscHUTE, KaK CMEIIAeTcs PaBHOBECHE AMCCOLMALUHU CIa00ro 3JIEKTPOIUTa IpU

YBEJIMYEHUH KOHILEHTPALMK OJHOTO U3 BUJIOB HOHOB 3TOro 3jekTpoiura? Kak MeHsercs npu 3ToMm
€ro CTerneHb aucconuanuu’?

OnpiT 3. HanpasjieHne 00MeHHbIX HOHHBIX MPOLIECCOB B PACTBOPAX JJIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1A00ro 3JIeKTPOJHUTA

1. Haneiite B aBe mpoOupku 1o 5-7 karmemns 2 H. pacTBOpa TUAPOKCHIA HATPHSI.

2. B kaxxayio no6aBbTe 1o oHOH Karuie penondranenna. [log BnusHuEeM KaKuX HOHOB
dbenondTanernH OKpacuscs B MaJTUHOBBIH 1IBET?

3. B omny mpoOupky mobaBnsiiTe Mo KamisM 2 H. pacTBOpa COJITHON KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMsI PacTBOpa (KOJIMYECTBO
M3PACXO0/I0BAHHBIX KaIlelb KUCIOT OTCUUTATH!).

4. Yem o0O0BsiCHAETCS HCUE3HOBEHHE OKpacku? B kakoMm ciydae oOeclBeurBaHUE

pactBopa HacTynwio Obictpee? Ilouemy paBHOBECHE MOHHOTO IPOLECCA CMEIIAETCS B CTOPOHY



O6paSOBaHI/I}I BOABI IIpU HAJIMYUU B JIEBOM YacTu PaBCHCTBA MAJIOJUCCOUNMHPOBAHHBIX MOJICKYJI
YKCYCHOM KHUCIJIOTHI?
0) B cTOpPOHY 00pa30BaHHUsl MAJIOPACTBOPUMOr0 BelleCcTBa

1. B omny mpoOupky BHecuTe 10 kamemb pacTBopa XJIOpHAa Kaublus, B Apyryro 10
Karelb XJ0pUJa CTPOHIUSI.

2. Jo6aBbTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHL. B 00enx mu nmpobupkax BbIMaT
ocanok? OOBACHUTE pa3Nudusl, MONb3ysAch BenuanHaMmu [1P s cynb(haToB KaabIus U CTPOHITHUS.

3. Jo6aBbTe B MPOOUPKY C PACTBOPOM COJIM KajbIlus 3-4 Karuld KOHIEHTPUPOBAHHOU
cepHoii kucinoTsl. Habmonaiite o6pasoBanue ocajgka 1 00bSICHUTE IPUUYUHY €TI0 BBINAACHUS.

4. Bbluncnure KOHIEHTpAlMU HOHOB SO4*, HeoOXoMMMBIe IS OcaxaeHus noHoB Ca’*

u Sr** u3 pacTBOpoB pasHoii (1 M) kounenTparum, ecmi 1P ,g, =6,1:107, ITPg , =2.8107.

OnbIT 4. I'uaposus coJiei
a) Onpenenenue pH pacTtBopos coneit

1. Hanecute kammo pactBopa NaNOsz Ha NOJIOCKY YHUBEPCAIbHOW WHIMKATOPHOM
Oymaru.

2. CpaBHHUTE OKpacKy € 3TaJOHOM. 3anuiuTe BennurHy pH pactBopa.

3. [IpoBeaure ananorunynsie onbITh ¢ pactBopamMu NaxCO3z, NaHCO3, Al(NO3)s.

4. Kaxkas cpena B kaxx1oM U3 B34TbIX pacTBOpOoB? [Touemy?

0) Bansinue TeMnepaTypsl Ha CTelleHb IHAPOJIN3a COJIM

1. Haneiite B mpoOupky 15-20 kamnenb TuCTUUTMPOBAHHON BOJIBI.

2. Buecure B He€ 1-2 mmarens arierara HaTpUs U BCTPSIXHUTE TPOOUPKY.

3. Ho6aBwTe 1-2 kammu ¢penondranenna. OOpaTuTe BHUMaHUE Ha OKPACKY HHAMKATOPA.

4. Harpeiite comepxumoe mpoOMpKH B IUIaMEHHM COUPTOBKU. Jlaiite oOBscHeHHE
Habo1aeMoMy siBJIeHHI0. HanuiuTe ypaBHeHHE peakiuu.

5. Oxnagute npoOUPKY B XOJMOMHOW Boje. I[IpoucxoautT 5 CHOBa CMEIIEHUE
paBHOBecHUsI?

6. Crenaiite BBIBOJI O BIMSHUU TEMIIEPATYphl HA CTENEHb TUAPOJIN3A.

B) Biiusinne uzmenenusi pH cpenbl Ha cTeneHb rHAPOJIM3a COJIU

1. Buecute B npobupky 10 xanens IUCTHUIMPOBAHHON BOJIBI.

2. HobapTe 1-2 kpucramna xmopuaa ojoBa (II) w  BeTpsaxHHUTE NPOOHPKY.
OO6pa3yromuiics O6enbiii 0cagoK MpeCcTaBIIsIeT co00it ocHOBHYIO coib onoBa (II) Sn(OH)CI.

3. Hanummure noHHOE ypaBHEHHE COOTBETCTBYIONIEH PEAKIIUU THIPOJIN3A.

4. Jlo6aBbTe 5-10 Kamens pacTBOpa COJMSHON KHCIOTHI, YBEIMYUB 3TUM KOHIICHTPALIUIO

MOHOB Bosiopoaa. PactBopuicsa nu ocagok? Kak nmonusino ymensiienue pH pactBopa Ha cteneHb
TUApOIIN3a coyn?
r) HeoOpaTumblii ruapoIu3 coJieit

1. B npobupky HaneliTe 6-8 kanens pacTBOpa HUTpaTa aTIOMHHUS.

2. Jo6aBbTe Takoii ke 00bEM pacTBOpa KapOOHATa HATPHSI.

3. OtmerbTe 00pa3oBaHHE OCa/Ka THAPOKCHIA ATIOMUHUS U BBIJICIICHUE MY3bIPHKOB
okcupa yriaepona (IV).

4. Hanummwre ypaBHeHus peakuuil. Caenaiite BHIBOA.

Kpurepun onenkmn:
- OLIEHKA «3aYTEHOY» BBICTABIISIETCS CTY/AEHTY, €CIIM 0TYeT 0opMileH 0e3 3aMedaHuit
WIN C HE3HAYUTEIbHBIMU HE0UETaMH;

- OLIEHKA «HE 3a4TEHO» BBICTABISAETCS CTYJCHTY, €CJIA 0TYET OPOPMIICH C
3aMEYaHUSMH, BEIBOJ HE OTPAXKACT CYTh PaOOTHI MIIM OTYET HE O(OPMIIEH.



7.3. OueHouyHbIe cpeACTBA VI NMPOMEKYTOYHOH aTTecTallMi IO MTOram

OCBOCHMA NTUCHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAlluU

Cemectp 4
Ne Bonpocsl k 3k3aMeny
n/n
1 | OcHOBHBIE MOHATHS XWMHUU: MOJEKYJA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIIOXKHOE),
SMIUpHUEecKas, rpapudeckas, MoJIeKyJsipHas (GOpMyIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUUecKuil K03 uumeHt
2 | Knaccuduxanuss u HOMEHKJIATypa HEOPraHWYECKUX COETUHEHHI: OKCHABI, KHUCIOTHI,
OCHOBaHMsI, COJIU
3 | CrexuomeTpusi. 3aKOHOMEPHOCTH HW3MEHEHHUSI W CIOCOOBI OMpENeTeHUs KOJIWYECTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (GOpMyIIbHAS €IMHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIpHBIM 00BeM, MOJsIpHas Macca XUMHYECKOIro
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO YKBUBAJICHTA.
4 | KonuyecTBEHHbIE 3aKOHBI NPOTEKAaHUS XHMHMUYECKHX PEAKLIUN: COXPAaHEHUs MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00BEMHBIX OTHOIIEHUH, ABOTaapO
U cienctBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHUI Ta30BbIN, MaplUaTbHbBIX
JlaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB
5 | Teopuu crpoeHusi aroma. CoBpeMEeHHasi TEOpHsI CTPOCHHsI aTOMOB. ATOMHBIE OPOUTAIIH.
KBanToBbie uncna. [IpuHIHIB 1 TpaBuia 3aN0JTHEHHS] ATOMHBIX OpOUTaei
6 | Ilepuognuecknii 3akoH. CTpykTypa [lepuoanueckoii TaOIUITBI
7 | IleppoIMYHOCTh W3MEHEHHSI CBOWMCTB 3JIEMEHTOB. PacnpoCTpaHEHHOCTh XMUMHUUYECKUX
AJIEMEHTOB
8 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa
KOBAJICHTHOM CBSI3U: HAIPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeicTBUe. Meramuindeckass CBsi3b: 30HHAS TEOPUs
KpuctauioB. Bonopoanas cBs3b
9 MeToa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBSI3U, MAarHUTHBIE CBOWMCTBA MOJIEKYJI U HIOHOB
10 | Meron ['mmiecniu: mpoCcTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB
11 | MexmoneKkyaspHble B3aUMOJEHCTBUS
12 | OCHOBHBIE TIOHATHUS U OMPEAECICHUS XUMUYECKON TEPMOJAMHAMUKU: TEPMOJIHMHAMUYECKAS
cuctema (M30JUpPOBaHHAs, OTKpPBITas, 3aKphiTasi), (pa3za, TOMOTCHHBIE U TETEPOTCHHBIC
CUCTEMBI, TIapaMeTpbl COCTOSHUS (3KCTEHCHUBHbIC, MHTEHCUBHBIE), (DYHKIUU COCTOSHUS,
XUMHUYECKHH  TEpMOIMHAMMYECKHI Mpolecc (CaMONpOM3BOJbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa
13 | IlepBblii 3aKOH TEPMOAMHAMUKHA U €T0 MPUIIOKEHHE K IpoIeccaM B HACATIbHOM Tase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY
14 | Ilonstue TemmoBoro 3¢¢deKTa XUMHUUYECKOW pPEaKIUU: TerIoBor A(MQeKT peaxiuu,
TEPMOXMUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHHUS, CTAHJAPTHBIE TEPMOIMHAMUYECKUE
YCIJIOBHMSI, CTAH/IAPTHAS SHTAJIbIUS PEAKIINH
15 | CraHmapTHbIE SHTANBIIMKA 00PA30BAHUS M CTOPAHUS BEIIECTB
16 | 3akoH I'ecca u ciiencTBUs U3 HETO
17 | BTopoii 3aK0H TepMOJIWHAMUKH. DHTPONHSI KaK (PYHKIHSI COCTOSIHHSI CHCTEMBI
18 | Tperuii 3aKk0H TepMOAUHAMUKHN. AOCOTIOTHBIC 3HAYCHUS CTAHIAPTHBIX YHTPONUI BEUIECTB
19 | Kputepun HanpaBJIEHHOCTH CaMOIIPOU3BOJIBHOTO MPOLIECCA B 3AKPHITON CUCTEME
20 | Kuneruka xumudeckux peakiuii. OCHOBHBIE OHITHSI U ONPEIEIICHUS




21 | OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH
22 | BausHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKUX PEAKIIUI
23 | TeopeTnueckue NpeaCTaBICHU O CKOPOCTAX AJIEMEHTAPHBIX PEAKIUi
24 | OcoOeHHOCTH KUHETHKHU T'€TEPOTCHHBIX peakiuii. Peakiiuu Ha rpaHuIle pa3jena TBEpaoe
TEJI0 — I'a3 U TBEPJAOE TENO — )KUJIKOCTh
25 | OcHoBbl Karanu3a. OCHOBHbIE MOHATHS U ompeneneHus. MeXaHu3Mbl TPOTEKaHUs
KaTaJIUTUYECKUX PEaKIil
26 | Xumuyeckoe paBHoBecue. OOpaTuMble 1 HeOOpaTUMble XUMHUYECKHE peakiuu. Buabl u
0COOEHHOCTH XMMUYECKOTro paBHOBecHus. KonndyecTBeHHbIE XapaKTEPUCTUKU XUMUYECKOTO
paBHOBECHS
27 | BnusHue pa3nuyHbIX (AKTOPOB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OINMUCAHUS
PaBHOBECHSI B TE€TEPOTr€HHBIX CUCTEMAX
28 | O6mmue cBoiicTBa pacTBOpOB. OCHOBHBIC MOHSATHUS M ONIPEICICHUS
29 | CriocoObl BEIpOKECHUSI KOHIIEHTPAITMH PaCTBOPOB
30 | XuMuueckue paBHOBECHS B pacTBOPAX: COJIbBATAIUS
31 | TepmoamHaMUYECKHE XapaKTEPUCTUKH MpoIiecca 00pa30BaHUs paCTBOPOB
32 | KonnuraTuBHbIE CBOMCTBA paCTBOPOB
33 | BousiHue pa3nu4yHbiX PaKTOPOB HA CBOMCTBA PACTBOPOB DJIEKTPOIUTOB
34 | luccorumanust ciaObIX IEKTPOIUTOB
35 | PacTBOpBI CUIIBHBIX AJIEKTPOJIUTOB
36 | MoHHbIe paBHOBECHS B BOJHBIX pACTBOPaX 3JIEKTPOJIUTOB
37 | I'mgponu3s coneil: MO KaTUOHY, IO AHWUOHY, NMOJIHBIM ruaponu3. CTeneHb W KOHCTaHTa
TUAPOIN3a
38 | IIpousBeneHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUs 0CaIKa
39 | HanpaBiieHre 0OMEHHBIX MPOIIECCOB B PACTBOPAX JICKTPOIMTOB
40 | OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiiu. MeTo 1 3JIEKTPOHHOTO OaslaHca
41 | DneKkTpoaHbIe MPOIECCHl: OCHOBHBIE ONPECICHUS
42 | 3akonsl Dapanes
43 | [loTeHnmanmbl 3IEKTPOXUMUYECKON CUCTEMBI. JIBOMHOMN AJIEKTPUYECKUH CIION.
44 | CraHmapTHBIA BOJOPOJHBIA AJEKTPOI. Psm CTaHIZAPTHBIX HJIEKTPOAHBIX MMOTEHIIMAIOB
MeTauloB. YpasHeHue HepHera
45 | XuMHYECKHE U KOHIICHTPAIIMOHHBIE TAIbBAHUYECKUE JIEMEHTHI. DjieMeHT Januas- Axoou
46 | Dnextponus. [loreHuman pas3noxeHusi, NOCIeI0BaTEILHOCT MPOIECCOB HA 3JIEKTPOAaX
47 | Knaccudukaius KOppO3UOHHBIX Cpell, pa3pylleHui u mporeccoB. [lokazaTenu cKOpocTH
KOPPO3UH
48 | Xumnueckas KOppo3us: BUJbl U Pa3HOBUIHOCTH
49 | DaekTpoXuMHYECKasi KOPPO3Us: MPUUYUHBI U MEXAHU3M BOSHUKHOBEHUS
50 | 3ammTa OT KOPPO3UM: JETMPOBAHWE METALNTMYECKUX MATepUaoB; U3MEHEHUE COCTaBa U
CBOMCTB KOPPO3HMOHHOM CpPE/Ibl; IJEKTPOXUMHUYECKAs 3aIMTa: BUIbI 1 MEXaHU3M JECHCTBUS;
3aIUTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPHUMEHCHHUS
7.3.2. Kputepuu u HOPMbI OLIEHKH
®opma
CemecTtp TIpOBEACHMH . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHO
arTecTaumu
4 3aueT (YCTHO) «3a4TCHOY CryneHt nMeeT OIICHKH
«3a4T€HO» 3a  KOHTPOJIbHbBIC
paborer  Nel-3, oTdersl TIO
nabopaTopHbiM pabotam Nel-3,




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

oTBeuaeT Ha | wmiam 2 Bompoca
3aueTHOoro Owimera w3 2-X
BOIPOCOB

«HEC 3a4YTCHO»

CTygeHT He HMEeT OILICHKHU
«3aYTEHO» 3a OJHY WK OoJiee U3
KOHTPOJBHBIX pabor Nel-3, 3a
oqMH wixd Oojlee OTYET II0
nabopaTtopHbiM paboram Nel-3,
a1M00 MMEET OLIEHKHU «3a4TE€HO»
3a BCE KOHTPOJbHBIE pPabOTHI
Nel-3 u OTYETHI 1o
nabopatopHbiM pabotam Nel-3,
HO HE OTBEYAaeT HU HA OJUH
BOIIPOC 3a4E€THOrO OmIieTa




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, ydueOHOE

Ne nocooue, y4eOHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK)
n/n MeTOoANYEeCKoe mocoone,

NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAy4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[etepOypr: Jlanp, 2020. - 744 c. - ISBN 978-

5-8114-4698-8.

2020

9BC «Jlaab»

O6mas xumust. Teopus u 3amaun : yueOHOE VYuyebHoe mocobue
nocobue st By3oB / H. B. Koposun, H. B.
Kynemwos, O. H. I'onuapyk [u ap.] ; nox
penakuueit H. B. Koposuna u npod. H. B.
KynemoBa. - 6-e wusn., crep. - CaHKT-
[TerepOypr : Jlanp, 2022. - 492 c. - ISBN

978-5-8114-9026-4.

2 H.B. KopoBuH [u ap.]; noxa
pen. H. B. Koposuna, H. B.
Kynemosa.

2022

9BC «Jla"by»

3 | B.B. Eropos Eropog, B. B. O6mas xumus : yaeOHUK JIst YueOHUK
By30B / B. B. Eropos. - 2-¢ usn., crep. -
Cankrt-Ilerepoypr : Jlans, 2021. - 192 c. -

ISBN 978-5-8114-6936-9.

2021

9BC «JIa"b»




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

HAy4YHOH
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) I'ox n3nanusa ounodaunorexe /
n/n MeTOoINYEeCKoe mocoome,
EpAKTHKYM, AD.) HaumMmeHoBaHue
p y b p' 3BC
1 | JI.Z. bop3oBa OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN VYuyebHoe mocobue 2014 OBbC «Jlanb»

pecypc]: yue6. mocooue / JI.JI. Bop3osa,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: w1 -
(YueOnuku s By3oB. CneuuanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

2 | H®. Crace Pemenne 3amau  mo  oOmedt  xumuu Y4eOHoe mocodue 2016 OBC «Jlanby»
[DnexTponHEbIi pecypc]: yued. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: ui.
- (YueOnuku mans By3oB. CnenmanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos O0mass ©u  HEOpraHWYecKas  XUMHUS. Y4eOHoe mocodue 2019 OBC «Jlanby»
OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakuMM W XUMHYECKOe paBHOBECHE.
COopHUK 3aJaHUld ¥ BAapUAHTOB: y4eOHOE
nocobue / KIH. TapxoB. - CaHkT-
[TerepOypr: Jlanb, 2019. - 80 c¢. - ISBN 978-
5-8114-3302-5.

4 | H.H. IlaBnos OO6mmas 1 HeopraHuyecKasi XUMHUs: YIeOHHK / YueOHUK 2011 OBC «Jlanby»
H.H. ITaBnos. - 3-e u3x., ucnp., gom. - CaHKT-
[TerepOypr : Jlanp, 2011. - 496 c. - ISBN
978-5-8114-1196-2.




8.3.

CHUCTEM

Kazann

ITepeyenns npogeccnoHaJBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-U3MaTeNbCKUN JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHal. —
: OO0 «MHHOBaIMOHHO-U3JATENbCKUN oM «byTiepoBckoe Hacienue», 1999- . Pexum

JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHUs B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc]

: MeXIyHap.

Hayd. xXypH. / Cubupckoe otaenenue PAH. — Dnextpon. xxypHai. — HoBocubupcek : M3gaTenbcTBO
CO PAH, 1999- . Pexxum noctyna K xypH. http://www.sibran.ru/journals/Hviur/

Office Stdandard 2013 Russian OLP NL
AcademicEdition

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust
Ne Hanmenosamie IO PexBH3UTHI norOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NENCTBUSI — OECCPOUHO;
koHTpakT Ne 1653 or 14.12.2018, cpok
NENHCTBUSI — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok

NENHCTBUSI — OECCPOUHO

8.5.

00pa30BaTeJILHOr0 MPOIEcCa MO TUCIHILJINHE

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, He00X0AMMOMH /1J151 0CYIIeCTBJICHHUS

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U

I'-401

Ne APp. 00bEKTOB /1JIsl IPOBeeHUs
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
I/ | NPaKTHYeCKHX U JIA00PAaTOPHBIX 3aHATHIA,
NoMeleHuH JJIsl CAMOCTOSITEILHOM
padoThl o0yuyaromuxcs (HoMep ayAuTOPHH)

1 | JlekunoHHast ayAUTOpHUS Cronbl  yyeHMYECKHE TPEXMECTHBIE H

A-125 JIBYXMECTHBIE MOHOOJIOKH, CTOJI
IIPENOAABATEIbCKUN, CTYII
npenojaBaTeNbCkuif, Kadempa,  Jgocka
MEJOBas. JKpaH HABECHOW, IPOEKTOp,
IIPOLECCOP. MBIIIb KOMII., TYJIbT.

2 | JIaboparopusi oOmeil u Heopranudyeckoit | Cton nabopaTOpHBIA, CTON NPHOOPHBIH,
XUMUHU BBITSDKHOM TKad, mkad sl peakTHUBOB,
A-310 mKad A8 MOCyIbl, MapTra ydyeHUdeckas,

CTOJI MHUCHbMEHHBIM, TyMOBI, MOWKH,
TabypeThl, T0CKa MEJIOBasl.
3 | Aynuropus Aig CaMOCTOSITEIbHOM paboThI CTOJIBl, CTYJIbSI, KOMIIBIOTEPHI.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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