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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 HCCIIEI0BaHU,
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;
NPUMEHSTh TEOPETHYECKUE 3HAHHS
AJIL IIPOBCACHUA OSKCIICpUMCHTA H
00paboTKu ero pe3yIbTaTOB,
oopmIATh OTYETHI, CTPOUTH
rpadguku, (GopMyIUpOBaTH BBIBOIHI,
AHAJIU3UPOBATH 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, aHaJM3a  IOJIYYEHHOM




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIHH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHUA
KOMIeTeH it
(KOJl 1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

nHpopmanuu, opopMICHUST OTYETOB,
MOCTPOCHUS TPAPHUKOB, COCTABIICHUS
BBIBOJIOB




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI
TeKylIero
Bu HanmeHnoBaHMe TeM 3aHATHI Oo0bem
Mopnyas (pa3nein) webHOIi Haﬁon (yueHoii paGoThI) Cemectp q > | Bamasl | UHTEpakTHB, 4. KOHTPOJIA
y p y p ’ (HauMeHOBaHUe
OIIeHOYHOI0
Monyib 1. Jlexmust (JIekl)  |OcHOBHBIC TOHSTHS U 3aKOHBI XUMUHU 4 2 - -
CtpoeHue u > =
Pt CamocrositenbHast | Tema 1. XuMUUYECKUN SKBUBAJICHT 4 8 3 - [TIpoMexxyTOUHBII
CBOICTBa BellleCcTBa
pabora (Cpl) rect Nel
JlaboparopHoe  |OmpenencHe MOJISIPHOW MaCChI 4 2 3 - OTyeT no
3anstue (JIabl) |skBUBajeHTa MeTaia nmabopaTopHOH
padote No 1
[Ipaktnueckoe  |Pacuersl mo popMyrnam U ypaBHEHHSIM 4 2 3 KoHTposbHas
Y, y
sanstue (Ipl) padora Nel
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIacChI 4 8 3 - IIpomexyTOUHBIN
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB TecT Ne2
CamocrositenbHasi | Tema 3. CTpoeHue aroma. 4 8 3 - [ [poMeKyTOUHBII
pabora (Cp3) Ilepunoanueckas cucrema J[. 1. recT Ne3
amocrositensHas | Tema 4. Xumudeckasi CBsI3b. - OMEKYTOUHBIN
C Tema 4. X 4 8 3 [p yT
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJT Tect Ned
CamocrositenbHast | Tema 5. @a30Bble COCTOSIHUS BEILIECTB. 4 8 3 - [ [poMeKyTOUHBII
pabora (Cp5) MexXMOJIEeKyIIIpHBIE B3aUMOIECHCTBUS recT Ne5
Monyns 2. Jlexmus (JIek2) | TepMmoamHaMHKa XUMUYECKUX 4 2 - -
TepMoanHaMuka u MIPOLIECCOB: BUJIbI CUCTEM, TTapaMeTpPhl
KIHETHKA 1 GyHKIUU cocTosiHus. 3akoH ['ecca
XUMHYECKUX JlaGopatopHoe  |OmpeneneHne SHTAIBIUN PEaKIH 4 2 3 OTtyer 1o
1POLIECCOB 3ausTHe (J1a62) 11abopaTopHOI
pabote No 2
[Ipaktnueckoe  |KuHeTHKa XMMUYECKUX MPOLECCOB 4 2 3 KontponbHas
zanstue (I1p2) pabota No2
CamocrositenbHasi | Tema 6. TepMoauHaMUKa XUMUYECKUX 4 20 3 - [ [poMeKyTOUHBII
pabota (Cpb6) peaxkuui recT N6




DopMbI

. TeKylIero
Mopnyas (pa3nein) BU"H Ha"MeHOBamfe TEM 3AHITHH Cemectp Obnem, banabl | UaTepakTus, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HauMeHOBaHMe
OLICHOYHOI 0

CamocrositenbHasi| Tema 7. Kunetrka XuMH4eCKUX 4 20 3 - [ [poMeKyTOUHBII
pa6ora (Cp7) peakuuil. XMMHUYECKOE PABHOBECUE recT Ne7

Monyib 3. CamocrositensHas| Tema 8. PactBopsl. CriocoOsbI 4 7 3 - [ [poMeKyTOUHBII

PactBOpBI 1 pabora (Cp8) BBIPAKCHUS KOHLIEHTPALUU PACTBOPOB. recT Ne§

PIIEKTPOXMMHUYECKHUE XUMHUYECKHE paBHOBECHUS B PaCTBOPAX

[TPOLICCChI CamocrosrenbHas| Tema 9. PacTBOpBI HEANEKTPOIUTOB U 4 7 3 - IIpomeKyTOUHBIN
pabora (Cp9) AJICKTPOJIUTOB rect Ne9
JlaGopatopHoe | PacTBOpBI 3J1€KTPOTUTOB 4 2 3 - Oruer no
3ansaTue (J1a63) nmabopaTopHOH

abote Ne3
CamocTosiTenbHast Tema 10. KOJUIOHTHEIC PACTBOPH 4 7 3 - [ [poMeKyTOUHBII
pabota (Cpl0) rect NelOQ
CamocrosrenbHast| Tema 11. OxkucaurensHO- 4 7 3 - [IpomexxyTOUHBIH
pabora (Cpll) BOCCTAHOBUTEJIbHBIE PEAKIIUH. recT Nell
DNEeKTPOXUMHS: OCHOBHBIE TIOHATHS
CamocrosrenbHast| Tema 12. BosHUKHOBEHNE 4 7 3 - IIpomexyTOUHBIN
pa6ota (Cpl12) 3JICKTPOIHOTO IMOTCHITHAJIA. recT Nel2
CamocrosrensHast| Tema 13. DnexTpoian3 pacijiaBoB U 4 7 3 - [ IpoMexyTOUHBII
pabora (Cp13) BOJHBIX PAaCTBOPOB recT Nel3
CamocrosrensHast| Tema 14. Koppo3ust meTaiios. 4 8 3 - [ IpoMexyTOUHBII
pabota (Cpl14) CriocoObI 3aIUTHl METAIOB OT rect Nel4
[IpakTnueckoe | DIEKTPOXUMHUYECKHE NTPOLIECCHI 4 2 3 - KoHnTponbHas
zanstue (I1p3) pabota No3
KonTpons [ToaroroBka k 3auery 4 3,75 - - Bomnpocs! k 3auety
Ne 1-50

[Ipomexxyrounas |IIpomexyrouHas arTectanus (3aueT) 4 0,25 - - Bormpocs! k 3agery

arrectarus (ITA)

Ne 1-50




DopMbI

. TeKylIero
Mopnyas (pa3nein) BU"H Ha"MeHOBamfe TEM 3AHITHH Cemectp Obnem, banabl | UaTepakTus, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HauMeHOBaHMe
OIIeHOYHOI0
Tect utoroBeiii | UIToroBoe TecTupoBaHue 4 2 40 - TecToBble
(TH) Borpockl Nel-600
Hroro; 180 100

Cxema pacdera urorosoro 6aaiaa «(Cymma + T)» - cymMma OajioB 1o BceM Y4eOHBIM MEpOIPHUATHIM, IPETyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOUYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu IUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSl - H3y4y€HHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOJMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOIb30BAaHUEM KOMIIBIOTEPA, TOJAKIIOYEHHOT0 K ceTh HTepHeT.

6. Metoanyeckue yKa3aHHUs M0 OCBOCHUIO M CHUILIUHbBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

Tema JeKIIMOHHOI0 3aHATHS
OCHOBHBIE TTOHSATHSA M 3aKOHBI XHMHH.

Tema 1a00paTOPHOrO 3aHATHS:
Omnpenenenrue MOISIPHONW MacChl KBUBAJICHTA METAJLJIA.

Tema npakTH4eCKOro 3aHATHS:
Pacuetsl o opmynam u ypaBHEHUSM.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

HUMCTH NPCACTABJICHUC 06 OCHOBHBIX ITOHATHAX U 3aKOHAX XUMUH, KHaCCI/I(l)I/IKaI_[I/II/I BCIICCTB,
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHbIE MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHASI
Macca, XUMUYECKHI SKBUBAJIICHT, MOJISIPHASI Macca XMMHUYECKOTO SKBUBAJICHTA);

- OCHOBHBIC€ 3aKOHBI XUMHUHU (COXpaHeHI/IH MacCChl, IIOCTOAHCTBA COCTaBa, O6I>CMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiarnelipona, 00beIMHEHHBIN ra30BhIN 3aKOH);

— COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOCHHUS aTOMa; KBAaHTOBBIE
qucia, rmpaBujia U MIpUHIUIIBI COCTABJICHUA BHGKTpOHHOfI KOH(l)I/IpraL[I/II/I XUMHNYCCKOI'O 3JICMCHTA,

- TUIIBI XUMUYECKOW CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUIMYECKYIO, BOJIOPOAHYIO),
UX CBOMCTBA M XapaKTEPUCTUKU;

— MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

YMeTh:

- MPOBOAUTDH KOJMUYECTBEHHBIE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUii;

- COCTaBJISITh SJIEKTPOHHYIO KOH(MUTYpAIIHIO0 XUMUYECKUX 3JIEMEHTOB;

- OTIpEeeNATh TUIl XUMUYECKOW CBSA3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJISATh CTPYKTYPHYIO (pOpMyITy BelecTBa.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOTYJIsl

[Tpu ocBoeHNH MOAYISI HEOOXOAUMO:

— U3YYUTh Yy4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUTUINHBEI,
UCIIOJIB3Ys JICKIIMOHHBIM MaTepuai v JIMTepaTypy Mo JaHHON TEMaTHKE;

- aKIICHTUPOBATh BHHMAHME HA: OCHOBHBIX IMOHATHAX M 3aKOHaX XHMHH;
KJIacCU(UKALlMK BEUIECTB; OOIIMX XHMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOCHUU
aTOMa; KBAaHTOBBIX YHWCIIAX; COCTABICHUH SJCKTPOHHOW KOH(HUTypaluu XUMHUYECKUX JJIEMECHTOB;
THTAX XUMUYECKOU CBSI3H; IPOCTPAHCTBEHHOM CTPOEHUH MOJIEKYIL.

— OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.
2. PaccunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH ee

OTHOCHUTEIIbHAS MOJICKYJIsIpHAs Macca paBHa 98.



3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, cojepsamiero 27,27% yriaepona u
72,73% xucnopona, pasHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

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

5. Onpenenure, Kakoil 3To0 MeTai, eciu 1,6 T Kanbuus U 2,615 © IBYXBaJIEGHTHOTO
MeTalljIa BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBINM 00BEM BOJOPOIA IPH OJHHUX U TEX YK€ YCIOBHUSIX.

6. Xnopun mMetamia conepxut 69% xmopa. OTHOCUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHNS 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 31eKTPOHHBIE KOH(MUTYPALIMA AaTOMOB 3JIEMEHTOB C OPSIKOBBIMU
HOoMepamu 15 u 23. YkakuTe BaJIGHTHBIE AJIEKTPOHBI ATUX 3JIEMEHTOB.

0. Hanuimmre 37eKTpoHHbIE KOHOHUIYpaLlMy aTOMOB cephbl U XpoMa 1 HoHoB S* u Cr’',
CpaBHUTE paanyChl aTOMOB U HOHOB.

10. VYV KakMX U3 HHUXKE MPUBEACHHBIX MOJIEKYJ XUMHUYECKUE CBA3W UMEIOT MOJISIPHBINA
xapakrtep: Oz, CO, HF, N2, NH3.

11. Onpenennure BaIGHTHOCTh ATIOMUHHSI B OCHOBHOM U BO30Y)KICHHOM COCTOSTHUSIX.

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

13.  PaccuuraiiTe MOJSpPHYIO MacCy OHKBHBAJEHTa jKejie3a B COCAMHEHUSX €ro ¢
KHUCTIOpOJIoM, cozeprkaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpenenure S5KBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJIECHTAa HOHOB JK€jl€3a B
NpUBE/IeHHBIX peakimsx: a) Fe’™ +1e = Fe?'; 6) Fe** + 30H = Fe(OH);

15.  PaccunraiiTe MOJIIpHYIO Maccy 3KBHBajieHTa MeTaia, eciu 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 XUMHUYCCKHUX HpOLIGCCOBZ BUABI CUCTEM, napaMeTpH nu (1)yHKLII/II/I COCTOSHUA.
3akoH I'ecca.

Tema 1a00paTOPHOrO 3aHATHS:
OrnpezenieHne SHTAIBIINN PEAKLIUH.

Tema NPAKTUYECCKOI'o 3AaHATHUSA:
Kunernka XuMHYSCKHIX IMpONECCOB.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETb MPEJCTAaBICHUE 00 SHEPreTUYECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aUMOJICHICTBHE MEXKIY BEIIECTBAMM; CKOPOCTH XMMHUYECKMX peakuil M MeTojax ee
peryIupoBaHHUsL.

3HATh:

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

- BIIMSIHAE TEMIIEPAaTyphl HAa BO3MOXKHOCTb IMPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT
YHMCJICHHbBIX 3HAaYEHUH SHTAJIBIIUK U SHTPOIIUM PEAKIINH;

- BJIIMSIHUE HAa CKOPOCTh XMMHYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIINX
Macc);

- BJIMSIHAE HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
AppeHnnyca);



— BIIMSTHUE HA CKOPOCTh PEAKIINH KaTallu3aToOPOB;
— XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmetenus (nmpunnui Jle [larense)
yMeThb:

- OTIPECIIATh BOZMOKHOCTh MPOTEKAHUS PEaKIIUN;

— PEryIHpPOBATh CKOPOCTh XUMHUYECKON PEaKIIHH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/TY.JIst

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBId Marepuaj IO COOTBETCTBYIOLIEMY MOAYIIO JUCHUILIHHBI,
VICTIOJIB3YSI JIEKITHOHHBIN MaTepual u JIUTepaTypy 1o JaHHOH TeMaTHKe;

- AKIICHTUPOBATL BHUMAHUC HA: SHTAJIBIIUU O6pa30BaHI/I5I, Cropanuss M pPCaKIHU,
SHTPOIMHU BELIECTBA M peaKIMu; FHepruu [mb0ca; KUHETHUECKUX YpPaBHEHUSAX IS TOMO- U
TeTCPOrCHHBIX ~PEaKIMil; DHEPrMU aKTHBAIlMM; OCOOCHHOCTSX IIPOTEKAaHHs TI'eTePOreHHBIX
IPOLIECCOB; XUMUYECKOM PAaBHOBECHH U CIIOCO0AX €r0 CMEIICHHSL.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. IIpn coemunenun 3,2 r xenesa ¢ kuciaoponom Bbeiienuiochk 40 xJbx Terua.
PaccuunraiiTe sHTansnM0 00pazoBaHus okcuaa xenesa (II).

2. PaccuuTaiite TEMI0TBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KONMYECTBO TeMsa, KOTOPOE BBIIENHUTCSA TpH cropanud 50 M> cmecH,
cocrosen u3 50% kucnopoaa, 25% Bogopoaa u 25% yriekuciaoro rasa.

4. Cpenaiite BBIBOJI O BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO MPOTEKAaHUSA PEaKIUHU B
CTAHIAPTHBIX YCIOBHUAX, ecd u3BecTHO, uTo AH,Y = - 293 xJIx, AS,” = 27 JIx/K.

5. Paccunraiite suTanbnuio peakiuun: 2NaOHs) + H2SO40) = Naz2SOsey + 2H20 ).

6. Onpenenutre 3HAKW MU3MEHEHHUS DSHTAJIBIUM W JHTPONUU ISl CIEAYIOIIEro
TepMornHamuyeckoro npouecca: 2Howr) + Oz = 2H20 .

7. B kakux ciy4asx OSHTaJbIMS CrOpaHWs MPOCTOrO BEIIECTBA pPaBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

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

9. Onpenenurte OOIIMI M YaCTHBIE TTOPSJIKK TI0 KOMIIOHEHTAM CIICYIOIICH XMMHUYECKOMN
peakuun: 2C,Hg + 702 — 4CO2 + 6H20.

10. Bo ckoipko pa3 U3MEHUTCA CKOPOCTh PEAKIUMU MPU U3MEHEHHHM TEMIIEPATyphl Ha
30°C, ecu y = 3,0?

1. Kak usmenurcst vy razodasznoit peaxiuu 2A + 3B = 2C npu yBeInyeHUH J1aBJICHUS B
2 pa3za?

12. [Touemy vnp peakuu Na + H>O — otiimuaercs oT vy peakuuu Ca + H,O —?

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocT npsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

14. N3menenne kakux (pakTopoB BBI30BET CMEIICHHE PAaBHOBECHUS 00paTUMOMN peakiuu N

+3H> <> 2NHs; AHop =-92 x/I>X B CTOpOHY IIPSIMON peakuu?

15.  BbluucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BectHhI: 2NO + Clx > 2NOCI, [NO]J=1,5 mons/n, [Cl2]=1 moas/a, [NOCI]=0,5 momas/m.

Mopnyab 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLeCcChI

Tema 1a00paTOPHOIO 3aHATHS:
PacTBOpBI 371€KTPOIUTOB.

Tema npakTH4YeCKOro 3aHsATHS:
DAEKTPOXUMHUYECKHUE ITPOLIECCHI.
HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J0JIKEH:



UMETh TPEJCTABICHUE O PacTBOpPaxX; O Croco0ax BBIPAKEHHs] KOHIEHTpAIMU PacTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUAX; IIEKTPOXUMHUECKUX
npoueccax: ralbBAHUUECKUX, 3JIEKTPOIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YaCTHU PACTBOPOB;

- KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PaCTBOPOB;

- CBOICTBa paCTBOPOB HEAJIEKTPOIUTOB U IJIEKTPOJIUTOB;

- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOJbl  ypaBHUBAHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUil (MeTox
3JIEKTPOHHOT0 OajaHca v MOJIypeaKIuii);

- rajlbBaHMYECKHUE NMPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- JIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI JJIEKTPOJIN3A;

— BUJIBI KOPPO3UU U MEXAHU3MBI UX IPOTEKAHUS;

— CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

- MPOBOJIUTh XUMHUYECKHH SKCIICPUMEHT U aHAJIH3 ITOJIyYCHHBIX PE3yJIbTATOB;

- OTIpEeNeNATh KOHIIEHTPAIIUIO PACTBOPOB;

- OTIPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3PPHUIUEHTH B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX;

- COCTaBJIATH aJIbBAHNYECKUE IIPOLIECCHL, OIIPEAEIIATE DIEKTPOABIKYIIYIO CUILY
TaJJbBAaHUYCCKHUX 3JICMCHTOB,

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPENIeNATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIISCTB MPH IICKTPOITU3E;

- COCTABJIATH MPOIIECCHI XUMUYIECKOHN M AIEKTPOXHUMHUYECKON KOPPO3UH;

— moaAOHUpaTh CIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanyeckue peKOMEHIAINH M0 H3YYEeHHIO MOY.JIsI

ITpu ocBOECHNM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBII Marepuaid IO COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
VICTIOJIB3YSI JIEKITHOHHBIN MaTepual v JIUTepaTypy 1o JaHHOH TeMaTHKe;

- aKI[CHTUPOBAaTh BHUMAaHUE HA: COCTaB pAcTBOPOB; CIIOCOOBI ~ BBIPAKCHUS
KOHICHTpAalUK paCTBOPOB; OSJICKTPOJUTBI U HCIJICKTPOJIUTHI; CBOMCTBA HCOJICKTPOJIUTOB U
AIIEKTPOJIUTOB; METO/IBI AJIEKTPOHHOTO OallaHca U MOJTypeaKInii; rabBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX eMEeHTOB; pacdyeT J/1C; aHOIHBIE U KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazies; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHJIOB KOPPO3HWH; CIOCOOBI 3aIUTHl METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16. KakoB Tun Xumu4eckol CBsI3M B AeKTposiMTax? Kakue 31eKTpOIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

17.  Hanummmre nuccorumanuio a) cynbura HaTpus u 0) ruapodocdara kanus mo nepBou
Y BTOPOU CTYIICHSIM.

18. Bripasute koHCTaHTY Aricconrani opTodochOpHON KUCIOTHI IO TIEPBOM CTYIIEHH.

19.  Omnpenenute crenens nuccorumanuu 0,001 M pactBopa YKCYCHOM KHUCIIOTBI, €CIIH €€
Kn=1,74-10.

20.  Yro moka3bIBaeT M30TOHMYECKUH Kod(p¢uiment? Kakas CBA3b CYIIECTBYET MEXIY
CTENEHbIO AUCCOIMAIIMU AJIEKTPOJIUTA U U30TOHMYECKUM KO3 puiinenTom?

21.  Omnpenenute Temmeparypsl kunenus u 3amepsanust 0,01 m pactBopa cynbdara

HAaTpUsl, €CJIM CTENEHb IUCCOLMAMU cOCTaBIseT 54%.
22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? YeMy OHO paBHO?



23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pacrBopa NH4OH (Kg=1,74-10

5).

24.  OmpejenuTe PacTBOPUMOCTH M'MIPOKCU/IA ATIOMUHESA, eciu ero IIP = 5,7-10732,

25. Paccuunraiite ocmotrueckoe paBienue 0,002 M pactBopa OeH3071a IpH TeMIIEpaType
17°C.

26. Hanummre ruaponus caeayomuyx coJiel U ONpeAeIuTe Cpeay X BOJAHBIX PACTBOPOB:
NaNOs3, ZnCl,, Na>S, CH3COONHa4.

27. [ToxkaxuTe CTPOCHHME MHUIICIIBI MPU TPWIMBAHUHM HM30BITKA pacTBOpa THUIPOKCHIA
HATpHs K pacTBOPY XJIOPH/IAa LIMHKA.

28.  IlokaxuTe cTpo€HHE MULIEIUIBI TPU MPUIMBAHUU U30BITKA XJIOpUa IIUHKA K PACTBOPU
TUAPOKCH/IA HATPUSL.

29. Kakyro cucteMy Ha3bIBaIOT AIEKTPOXUMUAYECKOM?

30.  CocraBbTe CXeMy ABYX T'allbBAHWYECKUX DJIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT

CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHeHUs peakuuid, MPpOUCXOIAIINX TpU
paboTe ITHX PJIEMEHTOB.

31. ["anbBaHUYECKHIT TIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccoB. Uemy paBHa ero 3.4.c.?

32.  KakuM ypaBHEHHEM KOJIMUYECTBEHHO ONMMCHIBAETCS 3JIEKTPOIU3?

33. UTo paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

34.  CocraBbTe CXEMY IEKTPOJIM3a BOJHOIO PAacTBOpA XJIOPHUJA HHUKENSl Ha MHEPTHBIX
INEKTPOAAX.

35. CocraBbTe CXeMbI 3JIEKTPOJIM3a BOJIHOTO pacTBOpa xJyiopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIH.

36.  PactBop comepxut monsl Zn**, Ni**, Fe**) Cu?** B ogumnakoBoii koHnentpanuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MECTAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAIIPSAKCHUC
JOCTAaTOYHO JJIA BBIACICHUA 1000ro Merasia’?

37. Brruncnure Maccy HUKENS, BBIICIUBIIETOCS Ha KaTOAE MPU MPOMYCKaHUH TOKa CHIION
20 A uepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCoB.

38. [Tpu snextposnmse pactBopa conu ojosa (II) macca katona yBennuunacek Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

39. PaccuuTaiite 00BeM KHCIOpPOAA, KOTOPHI MOXET OBITh MOJYYCH MPHU DJICKTPOJIU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

40. [Ipu npoxokAeHUN Yepe3 pacTBOP COJIM TPEXBAJEHTHOIO METAJlJla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPIHH, ECITH U3BECTHO, UTO HAMPSKEHHUE B CETU paBHO 6 B, a BbIxox 1o Toky 72%.

41.  Kakol KOHTAaKT sIBIIsieTCsI Hanbosee KOppo3noHHoomacHbIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI aHOAOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanummre 371eKTpoXUMHUYECKHE MPOIECChl (AHOAHBIM M KaTOIHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.



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
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50

TecrtoBbie 3amanust Ne 1-600

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoHTpoJbHAa" padoTa

Tunossle npuMepsbI 3a1aHUM

KonTpoabsnas padora Nel

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

Bapuanr 1

3aganue 1. HazoBuTe mo Mex1yHapoaHON HOMEHKIaType cienyromue Beniectra: Oz, Fex O3,
Ca(OH)2, H2SOs4.

3amanue 2. [IpousBeauTe pacueThl MO YpaBHEHUIO PEAKINH (H.Y.):
71 121 X, T y, I

Znw) + HClp-p) — ZnClagp) + Ha).

3aganue 3. Onpenenure MPOLUEHTHOE COJIepKaHue Kanus B MaHranare kainus KoMnQOa.
3ananue 4. Onpenenute 06bem 40 r metana CHa npu temneparype 18°C u napnenuu 1,2 atwm.
3aganue 5. Hanummre ypaBHEHHS peakivil, XapaKTepU3yIOIIUe CAEAYIOINE MPEeBpalICHUS:
Ca —Y— Ca(OH), Ca —2 5 CaCl,

Ca —2 5 CaCOs3 Ca —2 5 Ca0

KouTtpoJsbHas padora Ne2

Tema «KnHeTHKa XMMHYECKHX MPOLECCOB» (ITPAKTUUECKOE 3aHATHUE 2)

Bapmuanr 1

3amanue 1. OHeprus aktuBanuu paBHa 10 k/[x/mMosb. Bo cKombKO pa3 M3MEHUTCSI CKOPOCTh
peaKUHUM NpH MOBBIIIEHUU TemnepaTypbl oT 27 qo 370C?

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

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

3ananue 4. Bo cKOJIbKO pa3 yBEIMYUTCS CKOPOCTh PEAKLIMU MTPHU MOBBILIEHUH TEMIIEPATYpPhl
Ha 300C, ecnu y=47?

3ananue 5. IIpu 500C HekoTopas peakuus 3aKkaHUMBaeTcs 3a 3,5 yaca. 3a CKOJIbKO BPEMEHU
3akoH4HTCS peakius mpu 850C, eciu TeMriepaTypHbIid KOdDPHUITUEHT peakiuy paBeH 2,57

KonTpoabHnast padora Ne3
Tema DileKTpOXMMHUYECKHE MPOLECcChl (TPAKTUUECKOE 3aHITHE 3)
Bapuanr 1



3aganne 1. Bpruucaure 3C ranbBaHMYECKOTO 3JIEMEHTA, HAMUIIUTE MPOIECCHI,
npoucxoxasmue Ha snekrpoaax: Cr/ CrClp, 0,01 M // 0,001 M, CrCl, / Cr.

3ananue 2. Hanummre 31eKTpOoaHbBIE MPOIECCHl M PACCUUTANTE KOJIMYECTBA, 00pa3yIONINXCS
Ha MHEPTHBIX AJIEKTPOJIaX BELIECTB MPH AEKTPosIU3e BOAHOrO pactBopa MnCl npu npomnyckanuu
25 A4 nyieKTpUYeCTBa.

3amanue 3. PaccunTaiiTe pacxoj 3JE€KTPOIHEPTHUH U BpeMsl, HEOOX0UMOe IS TToTydeHus 1
T Mapraiia 3j1eKTponu3oM pacmiaaBa MnSOs, npu cuiie Toka 10 A, Bbixone mo Toky 75% u
HanpspbkeHuu 12 B.

3amanne 4. Hanumwure ypaBHEHUs AIIEKTPOJHBIX MPOILIECCOB, MPOTEKAIOIUX IpHU
AJIEKTPOXUMHYECKOM Koppo3uu kKoHTakTa Fe/Cr B menouHoii cpene.

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

Kpurepun oneHku:
- 3a KaXKJI0€ BEPHO BhITIONHEHHOE 3a1anue — 0,6 6aa. MakcumanbHOEe KOJIUYECTBO

OaiuoB — 3.

7.2.2. OT4er MO JJA00OPATOPHOM padoTe

JlaGoparopuas padora Nel «OnpenesieHue MOJIIPHOM MacChl IKBUBAJIEHTA METAJIIA))

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 My, nByxkosneHHOU mpobupku OcTBanbia (2) U ypaBHUTEIbHON CKIISIHKH
nuim O6ropeTku (3).

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

2. B npyroe koneno Ha 1/4 yactk ero o6bEmMa HanelTe pacTBOpP COMSTHON KUCIOTHI.

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

4. [IpoBepbTe TpUOOP HAa TEPMETUYHOCTb, IS YEro ypaBHHUTENbHbBIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MoOJ0KeHUH. Eciu mpubop repMeTH4eH, 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 mosHOro pacTBOpPEHUsI METAJLIA IPUBEIUTE MOJO0KEHHUE )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 TAOJIHIIBI 2 TIPU TeMITepaType
OIlbITA.

12.  TlpuBenute 00BEM BBIICTUBIIETOCS BOJIOPOIa K HOPMAIbHBIM YCIOBHAM (H.y. — P° =

760 mm. pr. cT., T° =273 K):

PoVi, BV . . BT’

T° r " Tr



13.  PaccunraiiTe MOJSPHYIO Maccy SKBUBAJIEHTa METAJLIA:
0 o
My VHz . _ mM€V3H2
m 7o » My, = o
e 3H2 H,

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

BropeTku yKpemisiroTcs B IITaTUBE U 3aMIOJIHSAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 mommkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynoxk 1. Cxema mpubopa 1j1si onpeesieHuss MOJIIPHOM MaccChl SKBUBaJieHTa MeTaia: 1 —
M3MepuTeNbHas OlopeTKa, 2 — IByxXKoJieHHast mpobupka OcTBaibaa, 3 — ypaBHUTEIbHAs OIOpeTKa

Tabmuma 1
Pe3ynbrathl 3KciepuMeHTa
Haumenosanue O06o3HaueHne 3HaueHue En. uzmepenus
Hasecka meranna m T
YpoBeHb B OIOpETKE 110 OIbITa Vi MJT
YpoBeHb B OIOPETKE MOCIIE OMbITa V> MUIT
O6beM BbIIETUBIIETOCS BOJOPO/Ia Vi, =V2-Vi MII
TemnepaTypa oneiTa t 0C
TemnepaTypa onbiTa T=t+273 K
JlaByieHre HACBIIIICHHOTO BOJSIHOTO Tapa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBneHue Bo1opoJia P, =P-h MM PT. CT.
Tabnuma 2
JlaBneHre HaCBIIEHHOTO BOASHOTO Mapa
Temmnepatypa, °C JlaBnenune Temmnepartypa, °C JlaBienue
HACBILIEHHOTO HACBILIEHHOTO BOJSTHOTO
BOJISTHOTO Tapa, MM napa, MM pr. CT.
pT. 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 momsipHOW Macce SKBUBaJEHTAa MeETalla METOJOM T0a00pa BaJIEHTHOCTEH,
onpez[eJmTe, KaKOﬁ MCETaJIII 6]:1)1 HCIIOJIB30BAH B OIIBITEC.
15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
A=t "o 00,
mamen])
16. CrnenaiiTe BEIBOJ K paboTe.

JlaGoparopHasi padora Ne2 «OnpeaesieHue JHTAJIBIIUA PeaKIIUN»
Heab: ompexneneHue TemioBoro 3PpQexra CUCTEMBbI, B KOTOPOU MPOUCXOAUT XUMHUYECKAS
peakuus, ¥ SHTAIbINK PEaKUu B HECTAHJAPTHBIX YCIOBUSX.

Onbit 1. HeifTpaau3anusi cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B OHY CTAHIO

Jns HeWTpanu3anuMu CEpHOM KHMCJIOTHI THAPOKCUIOM HATpHUsSl B OJHY CTaJHI0 CMEIIWBAIOT
HKBHUBAJICHTHBIC KOJTMUYECTBA KUCIOTHI U MIETIOUU 0 00pa3oBaHus cyibdara HaTpHs:

H>SO4+ 2NaOH = NaxSO4+ 2H20; AH;

I. OtmepbTe UUIMHAPOM 3aJaHHBIN TIperoaaBaTeleM O0bEeM pacTBOpa KHCIOTHI,
BBUICHTE €ro B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMepbTE U 3aIlUIINTE
B Tabnuiy 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYAHHUS OIBITA.

2. OTMephTe IPYyruM MUJIMHIPOM TaKOH ke 00beM pacTBOpa IIEIIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOKHO MEepeMelIaiiTe, OTMETbTe HanboibIIee
W3MEHEHHUE TeMIIepaTyphl MpY 00pa30BaHUM CyIb(aTa HaTPHS.

3. BrinbTe TEpMOMeETp, BBUICHTE pacTBOpP M3 TEPMOCTATUPOBAHHOIO CTAKaHA,
buIbTpOBaNILHON OyMaroil TIIATEIBHO BBICYIIMTE CTEHKH M JTHO CTaKaHa, IIOMECTHTE B HEro
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4. 3anonuute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | TIJIOTHOCTH PAacTBOPOB
BBIMUINNTE U3 TaOIUIBI 3). BIMOTHUTE pacyeTsl.

Tabmauma 1
PesynbTats! oneira 1
Bemectso | V, t D, C, n, 0, AH,
MJT °C r/em? JIx/T-°C | monb | JIox/n MOJIB kJ>K/MOIb
H>SO4
NaOH
NaxSOq4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B Be CTAAMHU

[Ipu HelTpanu3anuu CepHOM KUCIOTHI THIPOKCUAOM HATPHS B JIBE CTAJNU SKBUBAJICHTHBIN
O6’beM I€JI04YU1 BHOCAT B ABA aneMa:

H>SO4+ NaOH = NaHSO4 + H»O; AH>
NaHSO4 + NaOH = Na,SOs4 + H>O0; AH> >
1. OTMephTe NUIMHIPOM 3aJaHHBIA B OMBITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATypy pacTBopa. TeMreparypsl pacTBOPOB CEpHOU
KUCIIOTHI B ONBITaX | M 2 TOMKHBI OBITH OJJHHAKOBEI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJOBUHY SKBUBAJIEHTHOTO 00bEMa pacTBOpa IIEI0UU
U OCTOPOXXHO, HO OBICTPO BBUICHTE B CTakaH C PAacTBOPOM KHCIOTHL. OTMETbTE TeMIeparypy
00pa3oBaHUs pacTBOpa TMIPOCYIb(ara HATPHSL.



3. OTMepbTe MWIMHAPOM €Ile TaKOH ke 00beM pacTBOpa LIENOYH U BBUICHTE €ro B
crakad. [lepeMemaiiTe moJIy4eHHBIA PAcTBOP Cyib(hara HATPHUS U 3aMUIINUTE €r0 TEMITEPaTypy.

4. BbiHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3amojHuTe Tadsmiry 2. Cuenante pacueTsl.

Ta6nwuma 2.
Pe3ynbTaTh! 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)

IeJsb: U3ydeHne HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

W3yueHne 31eKTpONpOBOJAHOCTU MPOBOJAT € MOMOIIBI0 NPUOOPA, COCTOAIIETO U3 JAMIIBI
HaKaJIMBaHUs, CTaKaHa C PaCTBOPOM, IpaUTOBBIX 3JIEKTPO10B. OO 3IEKTPOIIPOBOIHOCTH CYIAT O
HAJINYMIO U MHTEHCUBHOCTH CBEYEHUS JIAMIIbl HAKAJIMBAHUSL.

I. Crakan éMkocThio 50 M1 HarmoytHUTE Ha 1/2 ero 00bEéMa TUCTUIIMPOBAHHOMN BOJIOM.

2. Bxmrounte npubop B ceth. 3anumute HabmoneHus. O6namaeT AUCTHILIMPOBAHHAS
BOJIa AJIEKTPOIPOBOJIHOCTBIO?

3. Otxirounte mpudop. [IpUnoHsAB KPHIMIKY ¢ 2JIEKTPOIaMU, BHECUTE B CTaKaH C BOJION
1-2 mmnaTens U3MENpYEHHOIO caxapa U NepeMelanTe.

4. OnycTuTe AJMEKTPOJbI B pacTBOp. Bkimrounte mnpubop. 3anmumure HaOIIOICHUS.
SIBnseTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otxmrounte mipubop. B crakan émkocteio 50 M Hameidte Ha 1/2 ero oObema
0€3BOJHON YKCYCHOM KHCIIOTBI.

6. OnycTuTe 3JeKTPOIbI, BKIIOYUTE MPUOO0p. 3anuIuTe HaOII0ICHHUS.

7. Otxmounte pudop. OTieiiTe u3 cTakana npuMepHo 1/4 oGbeMa yKCyCHOM KHCIIOTHI,
no0aBbTe AUCTUIUTMPOBAHHON BOJBI J10 MPEKHET0 00bEMa, pa3MelaiiTe pacTBOp.

8. Onycture  snekTpoxabl.  Bxmounte  mpubop.  HabOmiomaiite  m3MeHeHue
3JIEKTPONPOBOJAHOCTH PacTBOpa.

9. [ToBTOpUTE pa3daBiIeHHE pacTBOPA M ONPENEICHUE HIEKTPOIIPOBOIUMOCTH €IIE pas.

B xakyro cTOpoHy cMenIaeTcsi paBHOBECHE AUCCOLMAIIMHN YKCYCHOM KUCIIOTHI ITpu pazbasiennn? Kak
3aBHCHUT CTENECHb JUCCOIMALUHN YKCYCHOM KUCIOTHI OT pa30aBieHus pactBopa?

10. Otkirounte pudop. B ctakane eMkocThio 50 MJI MPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIM, pa3MelaB B 25 MJI JUCTWUIMPOBAHHOW BOABI 1-2 mmarens XJopuaa HaTpusl.

1. OnyctuTte S7eKTpoabl B pacTBop. Brxmouumte mpubop. IlpoBomut ym pactBOp
IIOBapEHHOM COJIM ANEKTPUIECKUI TOK?

12. CnenaiiTe BBIBOJ K ONBITY (0OOpaTWTe BHHUMaHWE HAa TUIBI XMUMHYECKOW CBSI3U B
BELIECTBAX, 3JIEKTPOIPOBOJHOCTh BOAHBIX PACTBOPOB KOTOPBIX U3y4ald B JAHHOM OIIBITE).

OnpIT 2. CMemeHre paBHOBECHS JUCCOLMALMH CJI1A00T0 JIEKTPOJIUTA

1. HaneiiTe B 1Be npobupku no 5-7 kanens 0,1 H. pacTBOpa YKCYCHOW KHUCIOTHI.

2. B kaxnyro npobupky no0aBbTe MO OJHOW Karuie METHUIIOBOTO opaHxeBoro. Kak
OKPACHJICS UHMKATOP MO/ BAMSIHMEM HOHOB H'?

3. Onny npoOHUpKy OCTaBbTE B KaUe€CTBE KOHTPOJIHBHOM, B APYTYIO MprubaBbTe | mimaresns
anerata HaTpust CH3COONa.

4. Ilepememniaiite pacTBOp W CpaBHUTE IBET IMOJYYEHHOTO pacTBOpa C I[BETOM B
KOHTPOJIBHOU TpOoOUpKe.

5. Hanummre ypaBHeHHE AUCCOIUAIIMH YKCYCHOM KMCIOTHI U BBIPQXKEHNE KOHCTAHTHI €€
JUCCOLIMALINY.

6. OObsicHUTE, KaK CMEUIAeTCsl paBHOBECHE IUCCOLMAIMU CIa00ro 3JIEKTPOJIUTa MpU

YBCIMUCHUH KOHILICHTPAIIUU OJHOI'0 U3 BUAOB MOHOB 3TOI'O BHCKTpO.HI/ITa? Kak mensercs Ipu 3TOM
€r0 CTEIEHL JUCCOLIAIIN?

OmnbiT 3. HannpaBJ/ieHne 00MeHHBbIX HOHHBIX MPOIECCOB B PACTBOPAX JIEKTPOJIUTOB

a) B CTOPOHY 00pa3oBaHMsl cJ1a00r0 3JIEKTPOJINTA

1. HaneiiTe B 1Be npoOupku mo 5-7 Karmesb 2 H. pacTBOpa FMAPOKCHA HATPUSI.

2. B xaxnayro no6aBpTe 1o oHOM Karuie GpeHondranenna. [log BausHUEeM KaKiMX HOHOB
deHonpTanenH OKpacuics B MATMHOBBIN 1IBET?

3. B onny mpoOupky mo0aBisiiTe Mo KarusiM 2 H. pacTBOpa COJSTHOM KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOW KHCIOTHI JI0 OOECIIBEYMBAHHS pPacTBOpa (KOJIHYECTBO
M3pacXOJOBAHHBIX Kaleb KUCIOT OTCUUTATH!).

4. Uem o0OBsCHsETCS HMCUE3HOBEHHE OKpacku? B kakom ciydae oOeciBeunBaHUE

pactBopa Hactynwio Obictpee? [lodemy paBHOBECME MOHHOTO IPOIIECCA CMEIIACTCS 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 BbIMa
ocanok? OOBICHUTE pa3Nudusl, MONb3ysAch BennunHaMmu [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 BeanurHy 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 IIaMEHHM 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 PEAKIIMU THIPOJIN3A.

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

MOHOB Bojiopoaa. PactBopuicsa nu ocagok? Kak nmonusino ymensiienue pH pactBopa Ha cteneHb
TUApOIIN3a coyn?
r) HeoOpaTumblii ruapoJiu3 coJieit

1. B npobupky HaneliTe 6-8 kamnens pacTBOpa HUTpaTa aTFOMHHUS.

2. Jo6aBbTe Takoii ke 00bEM pacTBOpa KapOOHATa HATPHSI.

3. OtmerbTe 00pa3oBaHHE OCa/JKa THAPOKCHIA AIIOMUHUS U BBIJCIEHUE IY3bIPHKOB
okcupa yriaeponaa (IV).

4. Hanumure ypaBHeHus peakuuil. Caenaiite BHIBO.

Kpurtepun onenkn:

- 3 Gasuia BBICTABIIAETCS CTYJEHTY, €CIIM OTUET BBINOJIHEH 0€3 3aMe4aHui;

- 2 Gasuta BBICTaBIISIETCS CTYIEHTY, €CIIM B OTUETE COJIepKaTcs HEOOIIbIINE HET0UETHI;

- 1 Gast BeICTaBIISIETCS CTYIEHTY, €CIIM B OTUETE COJIEpKaTCs CYLIECTBEHHbIE OLIMOKH
B pacyeTax U B BBIBOJIE K paboTe;

- 0 GayIoB BBICTABIISIETCS CTYICHTY, €CIIM JJabopaTopHas paboTa He BIIOJIHEHA



7.2.3. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O Pocaucrant

Kputepun onenkn:
[IpomexxyTouHBIE TECT MO TeMe cocTouT M3 6 BompocoB (1 Bompoc — 0,5 OGamra).

MakcumanbHOE KOJIUYECTBO 0aljIoB — 3

IIpomexyTouHble TecThI O TeMe 1:

3aganue Nel

VYkaxure psjl, COAEpKAIINN TOJIbKO OCHOBHBIE OKCHUBI
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO, CuO
2) N>O, NO, CaO
3) NaO, BaO, CuO
4) CrOs, K20, CrO

3aganue No2

Cpenu yka3aHHBIX BEUIECTB IMTPOCTHIMU SIBJISIFOTCS
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) CO2, Oz, CO
2) 02, C, H2

3) C, Ca0O, H20»
4) SO, Oz, H2O

3aganue Neo3

O6bem 10 morteli azora u 06beM 10 mMonelt kucioposa (H.y.)
Bbl6Cpl/l’l‘C OJUH U3 4 BAPUAHTOB OTBCTA:

1) OJMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIN

3) HEIIb3s CPaBHUBATH

4) OJMHAKOB U COCTaBIIICT 224 11

[Tonnpii cOOpHUK TeCcTOB MO Kypcy «OOmas u HeopraHuyeckas XuMus I» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4
Ne Bonpocsl k 3a4ery
n/n
1 OCHOBHbIE MOHATHUS XUMHH: MOJIEKYJa, aTOM, 3JIEMEHT, BEUIECTBO (IIPOCTOE, CIOKHOE),
SMIUpHUecKas, rpapuueckas, MoJIeKyJsipHas (GOpMyIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUUecKuil K03 uumeHt
2 Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKUX COEIMHEHHUMN: OKCUIbI, KHCIOTHI,
OCHOBaHMsI, COJIU
3 CrexuomeTpusi. 3aKOHOMEPHOCTH HW3MEHEHUS M CIOCOOBI OMpEAeNICHUs] KOJIMYeCTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (GOpMyIIbHAS SIMHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIpHBIM 00BeM, MOJsIpHas Macca XUMHYECKOIro
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO YKBUBAJICHTA.
4 KonuyecTBeHHbIE 3aKOHBI NPOTEKAaHUS XWMHUYECKMX PEAKLIUNA: COXPAaHEHUS MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00hEMHBIX OTHOIIEHUH, ABOTaapo
U cienctBus u3 Hero, MenneneeBa-Knamnelipona, 00beTMHEHHUI Ta30BbIN, MapIUaTbHbBIX
JlaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB
5 Teopun crpoenus aroma. CoBpeMeHHasi TEOPHUSI CTPOCHHUS aTOMOB. ATOMHBIC OpOUTAIIH.
KBanToBbie uncna. [IpuHIHIB 1 paBUiIa 3aNI0JTHEHHS] ATOMHBIX OpOUTaei
6 [Tepunonnueckuii 3akoH. Ctpykrypa [leprogmdeckoii TabauibI
7 [leproaUYHOCTh M3MEHEHUsSI CBOWCTB BJEMEHTOB. PacnmpoCTpaHEHHOCTh XHMHUYECKHUX
AJIEMEHTOB
8 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa
KOBAJICHTHOM CBSI3U: HANpPaBICHHOCTb, 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
CBSI31, MAarHUTHBIE CBOMCTBA MOJIEKYJI U HOHOB
10 | Meron I'miutecniu: mpOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB
11 | MexxMouleKymIsIpHbIE B3aUMOAECHCTBHUS
12 OCHOBHBIE TIOHATHS U ONPEACICHUS XUMUYECKON TEPMOJAMHAMUKU: TEPMOJIMHAMUYECKAS
cuctema (M30JUPOBaHHAs, OTKpPHITas, 3aKphiTasi), (pa3za, TOMOTCHHBIE U TETEPOTCHHBIC
CUCTEMBI, TIapaMeTpbl COCTOSHUS (3KCTEHCHUBHbIC, MHTEHCUBHBIE), (DYHKIUU COCTOSHUS,
XUMHUYECKHH  TEepMOIMHAMMYECKHI TMpolecc (CaMONpOM3BOJbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa
13 | IlepBblif 3aKOH TEPMOJMHAMHKHA M €r0 MPUJIOKEHHUE K MpoIllecCaM B HJICAJTbHOM Trase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY
14 | [lonarue TtemoBoro s(ddexkra XUMUYECKON peakIuu: TerioBod 3¢h(dEKT peakiuw,
TEPMOXMUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHHUS, CTAHJAPTHBIE TEPMOIMHAMUYECKUE
YCIJIOBHSI, CTAH/IAPTHAS SHTAJIbIUS PEAKIINH
15 | CrangapTHbIC SHTAIBIINN 00PA30BAHMS U CTOPAHMSI BEIIECTB
16 3akoH I'ecca u ciencTBUA U3 HETO
17 | Bropoii 3aKOH TepMOJMHAMUKU. DHTPOUS KaK (PYHKIUSI COCTOSHUS CUCTEMBI
18 | Tperuit 3aK0H TepMOAMHAMHUKH. AOCOIIOTHBIC 3HAYCHHS CTAHAAPTHBIX SHTPOIIHI BEIICCTB
19 | Kputepun HanpaBIeHHOCTH CaMOIIPOU3BOJIBLHOTO MPOLIECCA B 3aKPHITOM CUCTEME
20 | KuHeTtuka XMMHYECKHUX peakinii. OCHOBHBIE IOHATHUS U ONIPEAEICHUS




21 | OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH

22 | BausHue TeMepaTrypsl Ha CKOPOCTh XMMHUYECKHUX PEAaKIMM

23 | TeopeTnyeckne NpeACTABICHUS O CKOPOCTSAX AIEMEHTAPHBIX PEAKIMI

24 | Oco0eHHOCTH KMHETHUKH TeTePOTeHHBIX peakiuil. Peakiuy Ha rpaHuiie pasjiena TBEpIoe
TEJI0 — I'a3 U TBEPJAOE TENO — )KUJIKOCTh

25 | OcHoBbl kKaranuza. OCHOBHBIE TMOHATUS W OlpeAesieHus. MexaHu3Mbl NPOTEKAHUS
KaTaJIUTUYECKUX PEaKIil

26 | Xumuueckoe paBHoBecre. OOpaTumble U HEOOpAaTUMbIE XMMHUYECKHE peakuuu. Bunusl u
0COOEHHOCTH XMMUYECKOro paBHOBecHus. KonndyecTBeHHbIE XapaKTEePUCTUKU XUMUYECKOTO
paBHOBECHS

27 | BousHue pasnuvHbIX (DaKTOpOB Ha XUMHUYeckoe paBHOBecrue. OCOOCHHOCTH OIMUCAHUS
PaBHOBECHSI B TE€TEPOTr€HHBIX CUCTEMAX

28 | Obmwme cBoiicTBa pacTBOpoB. OCHOBHBIC IOHSITHSI U OTIPECIICHUS

29 | CrtocoObI BeIpa)KE€HUSI KOHIICHTPAIIMH PACTBOPOB

30 | Xumuueckue paBHOBECHSI B paCTBOpax: COJIbBATALIMS

31 | TepmoauHaAMHYECKHE XapaKTEPUCTHKH MIpoliecca 00pa3oBaHUs PaCTBOPOB

32 | KomnuratuBHble CBOWCTBA pacTBOPOB

33 | Baustaue pa3nuaHbIX (DaKTOPOB HA CBOMCTBA PACTBOPOB DJICKTPOIUTOB

34 Jucconmarus ciaabbIX 2JIEKTPOIUTOB

35 | PacTBOpBI CHIIBHBIX 3JIEKTPOIUTOB

36 | MoHHbIE paBHOBECHUS B BOAHBIX PACTBOPAX AJEKTPOIUTOB

37 | I'mgponu3 coisieli: MO KaTHUOHY, IO aHUOHY, HOJHBIM rujaponu3. CTeneHb M KOHCTaHTa
TUAPOIN3a

38 | Ilpon3BeneHue pacTBOPUMOCTH. Y CIIOBHE 00pa30BaHMs OCaJKa

39 | HampaBnenue 0OMEHHBIX ITPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB

40 OKHMCIMTEbHO-BOCCTAHOBUTENIBHBIC peakiiu. MeTo 1 3JIEKTPOHHOTO OaslaHca

41 | DnexTpoIHbIE NPOLECCHl: OCHOBHBIE OMPEICICHUS

42 3akonbl Dapanes

43 | TloreHUMAIIBI IEKTPOXUMHUYECKON cHCTeMBbI. JIBOMHOMN 3JIEKTPUUECKHM CIIOM.

44 CraHgapTHBIA BOJOPOJHBIM AJEKTPOA. Psa CTaHZApPTHBIX 3JIEKTPOIHBIX MOTEHIIUAJIOB
MeTauloB. YpasHeHue HepHera

45 XHUMHUYECKUE U KOHIIEHTPAIIMOHHBIC TaIbBAHUYECKHE MIEMEHTHI. DieMeHT Jlanmais-SAxkoou

46 Onektponns. [loTeHman pa3nokeHus, Mocae0BaTeIbHOCTh MPOIIECCOB HA AIIEKTPOIax

47 | Knaccuduxanus KOppO3HOHHBIX Cpell, pa3pyLIeHui U mpoueccoB. [lokazarenu ckopocTu
KOPPO3UH

48 | Xumuueckast KOppo3Hsi: BUJIbl U pa3HOBUAHOCTH

49 | DnekTpoXxuMUYecKasi KOppO3Hsi: MPUUUHBI U MEXaHU3M BO3HHUKHOBEHUS

50 | 3ammTa OT KOPPO3HH: JETUPOBAHUE METAIIMYECKUX MATEPUAJTIOB; U3MEHEHUE COCTaBa U
CBOMCTB KOPPO3HMOHHOM CpPE/Ibl; IJEKTPOXUMHUYECKAs 3aIMTa: BUIbI 1 MEXaHU3M JECHCTBUS;
3aIUTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPHUMEHCHHUS
7.3.2. Kpurepuu u HOPpMBbI OLIEHKH

dopma
NPOBeIeHUA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHO
arTecTaumu
3aqet (o «3aureno» | Texkymmii pelituar cocrasisier 55-100 6amwion
HaKOMHUTEJIbHOMY
peiiTHHTY) «He 3auTeHo» | Tekymuit pertuHr coctaiseT 0-54 Gamios




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK)
n/n MeTOoINYEeCKoe mocoomne,

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. Bop3ona,
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: ydeOHOE
nocobue / K. HO. TapxoB. - CaHKT-
[TerepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. IlaBnos OO6mias 1 HeopraHuYecKasi XUMHUs: Y9eOHHK / YueOHUK 2011 OBC «Jlanby»
H. H. IlaBnoB. - 3-e wu3Ag., ucop., AOM. -
Cankrt-Ilerepoypr : Jlans, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.3. Ilepeyenb mpogeccHOHAIBHBIX 0a3 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
000 «MHHOBaIMOHHO-U3JATENbCKU JOM «byTiiepoBckoe Hacieaue». — DIEKTPOH. KypHAIL. —
Kazanp : OOO «/HHOBanMOHHO-U31aTeNbCKU oM «byTiepoBckoe Haciaeaue», 1999- . Pexum
JIOCTYyTIA K >KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsl B MHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupck : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOro odecrne4eHus

Ne Hanmenosanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpox
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBUsl — 6eCCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JecTBUSL — 6ECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL | neficTBus — 6eccpodHo
AcademicEdition

8.5. Onmucanue MarepuaJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOI /IS OCYIIECTBJIEHUS
00pa3oBaTeILHOIO MPoIecca MO0 JUCHUILTHHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoOMeleHuH JJISI CAMOCTOSATEILHOM

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

1 Aynutopus BeO-KOH(EpEeHITHI Cron MPENO01aBaTeIIbCKUH, 9KpaH
2-405a TEJIEBU3UOHHBIN, pOYyTEp, CTOWKa JUIS
TeleBu30pa, BeO. Kamepa, TpaHCHapaHT-
MePETSHKKA, IMpMa, HAYITHUKH,
KOMIIBIOTEp C BbIXoAOM B UHTepHer,
XPOMaKeH.
2 AyauTopus ISl CaMOCTOATEILHON PabOThI CToJ1B1, CTYJIbS, KOMITBIOTEPHI.

I'-401



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

	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	доцент, к.т.н. Трошина М.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки
	Срок действия рабочей программы дисциплины до «31» августа 2028 г.
	знать:
	уметь:
	 проводить количественные расчеты по уравнениям химических реакций;
	 определять тип химической связи в веществе и его пространственное строение; составлять структурную формулу вещества.
	знать:
	уметь:
	 регулировать скорость химической реакции.
	знать:
	уметь:
	 проводить химический эксперимент и анализ полученных результатов;
	 определять свойства растворов;
	 составлять гальванические процессы, определять электродвижущую силу гальванических элементов;
	 подбирать способы защиты металлов от коррозии.

	2
	3
	1
	Рисунок 1. Схема прибора для определения молярной массы эквивалента металла: 1 – измерительная бюретка, 2 – двухколенная пробирка Оствальда, 3 – уравнительная бюретка

		2023-03-16T15:23:56+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




