MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.17

(uHOeKc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Xumus

(HaumeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.01 MammHOCTpOCHUE

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHOIOrHH CBAPOYHOTO MTPOU3BOJICTBA M MHKCHEPHUS TTIOBEPXHOCTEH

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2022
O6mas Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 6

dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansiTuit
Jlekuun 4 4
JlaGopaTopHble 6 6
[TpakTHueckue 6 6
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
IIpomexxyTouHas arrectaus 0,25 0,25
KonraktHas paboTa 16,25 16,25
CamocrosTenbHas paboTta 160 160
KoHTpoan 3,75 3,75
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.T.H. Tpommna M.A.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

>< OTcyTCTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HAarpaBJIeHUs TOATOTOBKU
15.03.01 MammuHocTpoeHue

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILVIMHBI 10 «31» aBrycra 2027 1.

COI'NTACOBAHO

3apenyrommii kadenpoii «CBapka, 00paboTka MaTepuanoB JaBIEHUEM M POJCTBEHHbBIC
MIPOLIECCHI»

« _» 20 B.B. Enbnios
(noonucy) (U.0. Damunus)
YTBEPXIEHO

Ha 3acenannu neHTpa MEIMIIMHCKON XUMUN

(mpoTokon 3acemanust Ne 2 ot «27» aBrycra 2021 r.).



1. Ilean ocBOEHUN TUCHUILIHHDBI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUI 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEIIECTBAX, X CTPYKTYpe, CBOMCTBAX U B3aUMHBIX MPEBPAIICHUSIX.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHAas JUCIUTLIMHA!
«BprIcIasg MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKU, JJI1 KOTOPBIX OCBOCHUC l[aHHOf/'I JUCHUITITHHBI HCO6XOI[I/IMO KaK
MMpEAICCTBYIOIICEC: ((MaTepI/IaJIOBe,I[eHI/Ie U TCEXHOJIOTHUA KOHCTPYKINMOHHBIX MAaTCpUaATIOB»,

«KOHTpOIb KauecTBa CBAPHBIX COCAUHEHUN.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U HNuauxaropsl
KOHTPOJIHpYeMbIe AOCTH/KCHH S IInanupyemsle pe3ybTaThl
KOMIIETEHIMHU KOMITeTEeH U o0y4eHus

(Ko 1 HAUMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

CriocobeH puMeHsTh
€CTECTBEHHOHAYYHBIC U
OOLIEH)KEHEPHbIE
3HAHMUSI, METO/bI
MaTeMaTHIECKOTrO
aHaIM3a U
MOJICTTUPOBAHHUS B
npodeccuoHanbHOM
nesrensHOcTH (OITK-1)

OIIK-1.8 YMmeeT BBISIBIATH
€CTECTBCHHO-HAy4YHYIO
CYIIHOCTb ITPO0OJIEM B
npoeCCUOHATLHON
00J1aCTH, PYKOBOJICTBYSICh
3aKOHAMH U METOJIaMH
€CTECTBCHHBIX HAYK U
MaTeMaTHKU

3HaTh: KJIacCU(PUKALIUIO XUMUYECKUX
MPOIIECCOB, TPOTEKAIOIINX Ha
00BeKTe TPoheCcCUOHATLHOM
JCATCIIBHOCTHU, OCHOBHBIC TIOHATUA U
3aKOHBI XUMHUH, OCHOBHBIC 3aKOHBI
B3aMMOCBA3HU MCXKIY CTPOCHUEM U
XHUMHAYECKHMHU CBOWCTBAMH BEIIECCTB,;
OCHOBHBIE 3aKOHOMEPHOCTH,
COITPOBOK/IAFOIINE B3aUMOICHCTBUS
BCIIECTB,;

YMeTb: onpenesnsTe Ipuposy
XUMHUYECKUX MPOIIECCOB,
MIPOTEKAIOIINX Ha OOBEKTE
poeCCHOHAIBHON JEATEIHHOCTH;
MPUMEHSITh OCHOBHBIE TIOHSATHUS U
3aKOHBI XUMUH, OCHOBHBIE 3aKOHBI
B3aMMOCBSI3U MKy CTPOSHUEM H
XUMHUYECCKHMH CBOHCTBAMU BEIICCTB;
OCHOBHBIE 3aKOHOMEPHOCTH,
COMPOBOXKAAIOIINE B3aUMOJAECHCTBUS
BEIIECTB ISl pEIICHUS 3a/1a4
po¢eCCHOHATBHON

JIESITEILHOCTH,

Bnanets: MeTogamu onpeeneHus
KJIaCCU(PUKAIIUU XUMUYECKUX
MPOIIECCOB, MPOTEKAIOMINX Ha
o0BekTe mpodhecCuoHaATBHOM
JIEeATCILHOCTH; METOTUKOM
MIPOBEJICHUS PACUETOB C




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HAUMEHOBAHME)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

WCII0JIb30BAHUEM OCHOBHBIX IIOHATUHN
H 3aKOHOB XMMHH, OCHOBHBIX
3aKOHOB B3aMMOCBSA3H MEKIY
CTPOCHUECM U XUMUYCCKNMU
CBOMCTBaMHM BEILECTB; OCHOBHBIX
3aKOHOMEPHOCTEH,
COINPOBOKAAIOIINX B3aUMOACHCTBHS
BEUICCTB Ul PELICHUA 3a1a4
npodeccuOHATBLHON

JIEATEIbHOCTH

Cnocoben pabotath ¢
HOPMAaTUBHO-TEXHUYECKON
JIOKYMEHTalUEeH,
CBSI3aHHOM C
npodeccuoHanbHOM
JESTENIbHOCTBIO, C YUETOM
CTaH/JapTOB, HOPM U
npasui (OITK-5)

OIIK-5.1. Ymeer
COIIOCTABJISATh U
00pabaTbIBaTh pe3yJbTaThI
HCCIIEI0BATEIbCKON
JESITEIIbHOCTH, UCTIONB3YS
CTaH/IapTHOE
o0opynoBaHue, mpuOOpsI U
MaTepHaIbI

3HaTh: METO/IbI MPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIIeIOBAHUN
C UCMOJIb30BAaHUEM CTaHJAPTHOTO
XMMHUYECKOT0 000py10BaHuS,
pUOOPOB, MATEPHUATIOB U 00PAOOTKHU
MOJTYYCHHBIX Pe3yJIbTaTOB

YMeTh: NPUMEHATh TEOPETHUECKUE
3HAHUS JUTSI IPOBEICHUS
IKCIIEPUMEHTA C UCIIOJIB30BAHUEM
CTaHJAPTHOTO XUMUYECKOTO
o0opynoBaHus, IpuOOPOB,
MaTepuagoB U 00pabOTKU €ro
pe3yJIbTaToB

BiageTs: MeTogamMu NOCTaHOBKHU
HKCIEPUMEHTA C UCIIOJIb30BAHUEM
CTaHJAPTHOTO XUMUYECKOTO
o0opynoBaHus, NpuOOPOB,
MaTepHaJioB U aHaJH3a MOydeHHON
uHpopMauu




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aean) . . Cemectp Bbanasbl | UHTEepakTHB, 4. (HAHMEHOBaHHUe
y4eOHoii padoThI (yuedoHOM padoTHI) u.
OLIEHOYHOI0
cpeacrsa)
Monyns 1. Jlekuus (Jlekl)  |OcHOBHbBIE MOHATHS U 3aKOHBI XUMHUHU 6 2 - -
Ctpoenue u - _
e CamocrosrenbHas | Tema 1. XuMuueckuil 3KBUBaJICHT 6 8 3 - [TpomexyTouHbIit
CBOMCTBA BEIIECTBA
pabora (Cpl) rect Nel
JlaboparopHoe  |OmpenercHHe MOJISIPHOW MaCChI 6 2 3 - OTt4er 1o
3anstue (JIabl)  |3KkBUBalleHTa MeTallIa lmabopaTopHOU
pabote No 1
[Tpaktueckoe  |Pacyersl mo hopMynam u ypaBHEHUSIM 6 2 3 KontponpHas pabora
3anstue (Ipl) Nel
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIaCChI 6 8 3 - [IpomexyTouHbIi
pabota (Cp2) HEOPraHUYECKUX BEILECTB rect No2
CamocrosrenbHast | Tema 3. CTpoeHue aToma. 6 8 3 - [TpomexyTOUHBIH
pabora (Cp3) [Tepuonnueckas cucrema JI.1. rect Ne3
CamocrosrenbHast| Tema 4. Xumuueckas CBA3b. 6 8 3 - [IpomexyTouHbIi
pabota (Cp4) [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI rect Ned
CamocrosrenbHast| Tema 5. da30Bble COCTOSHUSI BELLIECTB. 6 8 3 - [TpomeKyTOUHBIN
pabora (Cp5) MexMOIEeKyIIpHbIE B3aUMOIEHCTBHS rect Ne5
Moy 2. Jlexuus (JIek2) |TepmoamHamuKa XUMUYECKUX 6 2 - -
TepmoanHaMuka u MIPOIIECCOB: BUJIbI CUCTEM, ITApaMeTpPhI
KUHETHKA 1 GyHKIMHM cocTosiHUA. 3aKoH ['ecca
XUMHUYECKUX JlaGopatoproe  |OmpeneneHue SHTAIBIUN PEAKITAN 6 2 3 OTyeT mo
MPOIIECCOB 3anstue (J1a62) y1abopaTopHOM
abore No 2
[TpakTueckoe  |KuHeTHKa XMMHUYECKHX MPOIIECCOB 6 2 3 KonTposibHas pabora
3anstue (I1p2) No2
CamocrosrensHast| Tema 6. TepmoauHaMuKa XUMHUYECKUX 6 20 3 - [IpoMexyTouHbIi
pabora (Cpb6) peakmuit recT Ne6




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, baanbl | UnTepakTuB, 4. (HauMeHOBaHHeE
y4eOHoii padoThI (yuedoHOM padoTHI) u.
OLIEHOYHOI0
cpeacrsa)
CamocrositensHas| Tema 7. KuneTrka XMMUYECKUX 6 20 3 - [ IpoMexyTOUHBIN
pabota (Cp7) peakiuii. XMMHUYECKOe paBHOBECHE rect No7
Monyib 3. CamocrosrenbHas| Tema 8. PactBopsl. CriocoObl 6 7 3 - [IpomexyTouHbIN
PacTBOpbI U pabora (Cp8) BBIPAKEHUS] KOHIIEHTPAI[MH PaCTBOPOB. recT Ne§
PIEKTPOXUMUYECKUE XUMUYEeCKHE paBHOBECHS B paCTBOPAX
[TPOLIECCHI CamocrosrenbHast| Tema 9. PacTBOpbl HEAJIEKTPOIUTOB U 6 7 3 - [IpomexyTouHbIN
pabota (Cp9) 3JIEKTPOJIUTOB rect N9
JlaGopatopuoe | PacTtBopsI 351€KTpOIUTOB 6 2 3 - Otyer o
3ansaTue (J1a63) lmabopaTopHOU
abore Ne3
CamocrositensHas| Tema 10. Konnmonansie pacTBopbl 6 7 3 - [IpomexyTOUHBIN
pa6ota (Cp10) recT Nel(
CamocrosrensHas|Tema 11. OKuCIUTETBHO- 6 7 3 - [TpoMexyTOUHBII
pabota (Cpl1) BOCCTAHOBUTEJILHBIC PEAKITUH. recT Nell
DNEeKTPOXUMHS: OCHOBHBIE TIOHITHS
CamocrosrenbHast| Tema 12. BosHukHOBEHHE 6 7 3 - [IpomexyTouHbIi
pabora (Cpl2) 3IIEKTPOJHOTO MOTEHIMAIIA. recT Nel2
CamocrosarensHas | Tema 13. DnekTponu3 paciiaBoB U 6 7 3 - [TpomeKyTOUHBIN
pabora (Cpl3) BOJIHBIX PaCTBOPOB rect Nel3
CamocrosrensHast| Tema 14. Koppo3ust meTanios. 6 8 3 - [IpoMexyTouHbII
pabora (Cpl14) CrocoObI 3aIUTEl METAJIOB OT rect Nel4
[IpakTueckoe | DIEKTPOXUMHUYECKHE MTPOLIECCHI 6 2 3 - KonTponbHas
zanstue (I1p3) padota Ne3
KonTpons [TonroroBka k 3aueTy 6 3,75 - - Bomnpocsl k 3auery
Ne 1-50
[Tpomexyrounas |[Ipomexyrounas aTrectanus (3a4eT) 6 0,25 - - Bomnpocsr k 3auety

arrectanus (ITA)

Ne 1-50




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aean) . . Cemectp Bbanabl | UHTEepakTHB, 4. (HAHMEHOBaHHUe
y4eOHoii padoThI (yuedoHOM padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
Tect utoroBeiii | ITOoroBoe TeCTUpOBaHKE 6 2 40 - TecToBBIE BOMPOCHI
(THN) Nel-600
Hroro: 180 100

Cxema pacyera urorooro 6amuia «(Cymma + T)» - cymMa GayuioB 10 BCeM y4EOHBIM MEPONPHATHSIM, MPEIYCMOTPEHHBIM B Kypce + cymma
0aJIOB 1O BCEM MPOMEKYTOUYHBIM TECTaM I10 KypCy.




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU
[lpu peanu3anuu JUCIHMILIMHBI HCHOJB3YETCS CETeBas TEXHOJIOTHS - H3YYeHHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOJIMYECKUX MATEPHAOB, Pa3MEIICHHBIX B OOydaromei
Cpeie C MCII0JIb30BaHHEM KOMIThIOTEPa, TIOJKIFOYEHHOTO K ceTi VHTepHeT.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

Monayasb 1. CTpoeHue U CBOiiCTBA BellecTBA

Tema JeKIUOHHOTIO 3AHATHA .
OCHOBHBIG IIOHATHUA U 3aKOHbI XUMHWH.

Tema 1200paTOPHOro 3aHATHSA:
OrnpenenieHre MOJISIPHOM MacChl IKBUBAJICHTA METAJLJIa.

TeMa MPaAaKTHYECKOT0 3AHSTHS |
Pacuets! o hopmynam u ypaBHEHHSM.

N3y4nB 1aHHbI MOY b, CTYAEHT JAOJI7KEH:

HMCTDb MPCACTABICHUC 00 OCHOBHBIX MOHSTHIX U 3aKOHAX XUMHUU, KJIaCCI/I(I)I/IKaLII/II/I BCIICCTB,
CTPOCHUU aTOMa; TUIaX XUMHUUECKOH CBS3H.

3HATh:
OCHOBHBIE TOHATHS XUMHUHU (MOJEKY/Ia, aTOM, XUMHUYECKUH >JIEMEHT, MOJb, MOJSIpHas Macca,
XUMHYECKHH 9KBUBAJICHT, MOJIAAPHAA MacCa XUMHUYCCKOT'O 3KBI/IBaJIeHTa);
OCHOBHBIC 3aKOHBl XUMMHU (COXPAaHEHHsI MaccChl, MOCTOSHCTBA COCTaBa, OOBbEMHBIX OTHOLLEHHH,
ABorajipo, ypaBHeHue MeneneeBa-Kianelipona, 00beIMHEHHBIN ra30BbIl 3aKOH);
COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOEHMS aTOMa; KBAaHTOBBIE YKCIIA, IIPaBUIIA U
HNPUHIUIBI COCTABICHUS MIEKTPOHHONU KOH(PUTypallui XUMHUYECKOTO 3IEMEHTA;
THUTIBl XUMUYECKOU CBSI3M (MOHHYIO, KOBAJICHTHYIO, METAINTHYECKYIO, BOJIOPOJIHYIO), UX CBOMCTBA U
XapaKTEpUCTUKU;
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.

yMeTb:
MPOBOAMTDH KOJMUYECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMHUYECKHUX PEAKIIHiA;
COCTaBJISITh 3JIEKTPOHHYIO KOH(UTYPALIMIO XUMUYECKHX JIEMEHTOB;
OTIPEAENATh TUIl XUMUYECKON CBSA3H B BEILIECTBE U €0 MPOCTPAHCTBEHHOE CTPOEHHUE; COCTABIISITh

CTPYKTYPHYIO (hOpMYJTy BEIIECTBA.

MeTtoauyeckue peKOMeHAALMHU 110 U3YyYEHUIO MOLYJIs

[Tpu ocBOeHMH MOYIISI HEOOXOAMMO:
M3Y4YUTh Y4YeOHBIH MaTepual 1O COOTBETCTBYIOLIEMY MOJYNIIO JUCIHUIUIMHBI, HUCHOJIb3Ys
JIEKIMOHHBIN MaTepual U JINTepaTypy Mo JaHHOW TeMaTHKe;
aKIEHTUPOBAaTh BHUMAHUE HA: OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHHU; KJIACCU(UKALIMU BEILECTB;
0o0LIMX XMMHUYECKHX CBOMCTBaX BEIECTB OJHOIO KJlacca; CTPOCHHHM aToMa; KBAaHTOBBIX YHUCIIAX;
COCTaBJIEHUH 3JIEKTPOHHOW KOH(PUIYpallMM XUMHUYECKUX DJIEMEHTOB; THIAX XUMHUYECKOW CBS3H;
MPOCTPAHCTBEHHOM CTPOEHUHU MOJIEKYIL.
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. YTto Takoe OTHOCUTEIbHAs aToMHas Macca? Paccuuraiite OTHOCUTCIIbBHYIO aTOMHYIO MacCCy
-2 -2
cepel, ecar M(S)=5,3-10% 1, a m(C)=2,0-10% r.



2. PaccuunTaiiTe aOCOJIOTHYIO MacCy MOJIEKYJIbl CEpHOW KHCIIOTHI, €CIM €€ OTHOCHUTENIbHas
MOJIEKYJIsIpHAasi Macca paBHa 98.

3. OtHOcHuTeNbHAas TUIOTHOCTH Ta3a IO BOAOPOMY, conepxkamiero 27,27% yrimepoma u 72,73%
Kuciaopona, paBHa 22. Omnpenenutre OTHOCUTENBHYIO MOJEKYISAPHYIO Maccy Tra3a MU €ro
XUMHUYECKYI0 (hopmyIy.

4. OtHOCUTENBHBIC INIOTHOCTH Ta30B MO BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpenenurte maccy 1 i
Ka)KI0ro rasa.

5. Omnpenenure, Kakol 3TO MeTal, ecid 1,6 T Kamblusd ¥ 2,615 r© ABYyXBaJ€HTHOTO MeTajlia
BBITECHSIOT U3 KUCIOTHI OJIMHAKOBBIN 00BEM BOAOPO/Ia IIPU OJIHUX U T€X KE YCIOBUSX.

6. Xmopun meramia conaepkut 69% xiopa. OTHOcUTENnbHAS aTOMHAs Macca MeTajlia paBHa 47,9.
Ornpenenure CTereHb OKUCICHUS METAJlJIa B ’TOM COSAMHEHUU.

7. Tlpu Temmneparype 100°C u pasnennn 50 at™. ra3s samnmaer oobem 10 M. [IpuBenute 0ObeM
3TOrO ra3a K H.y.

8. Hamummre mnonHble SJEKTPOHHBIE KOH(UTypanmuud aTOMOB JJIEMEHTOB C MOPSAKOBBIMU
HoMepamu 15 u 23. VkaxxuTe BaJIEHTHBIE AJIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanumute 3MeKTpOHHBIE KOH(PUTYpAIITN aTOMOB Cepbl U XpOMa M MOHOB S% u Cr**. Cpasnure
paauychl aTOMOB M HOHOB.

10. V kakux U3 HUKE MPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSI3U UMEIOT MOJSIPHBIN xapaktep: Oy,
CO, HF, N2, NHs.

11. Onpenenurte BaJ€HTHOCTh AIFOMUHUS B OCHOBHOM M BO30Y)KJI€HHOM COCTOSIHUSX.

12. quZy paBHa Macca | MOJIb SKBUBAIICHTOB OJIOBA B PEAKIMsX ero BoccTaHoBeHus: a) Sn** +2e
=Sn**; 6) Sn*" +4e = Sn°

13. PaccumraiiTe MOJSpHYIO MacCy SKBUBAJIEHTa Keje3a B COCIUHEHHUAX €r0 C KHUCIOPOIOM,
conepsxkamux a) 70 u 6) 77,8% >xenesa.

14. Omnpenenute SKBUBAJIECHT M MOJISIPHYIO MAacCy SKBHUBAJICHTa MOHOB JKe€Je3a B IPUBEICHHBIX
peaxumsix: a) Fe** +1e = Fe?*; 6) Fe** + 30H = Fe(OH);

15. Paccuuraiite MOISIpHYIO Maccy sKBUBajeHTa Mmetaiwia, eciu 0,029 r ero BBITECHSIOT U3
kucnotel 30 M Bojiopoaa (H.y.).

MO)IyJIb 2. TepMD}IHHaMHKa U KHHETUKA XUHMHUYECCKHUX IMPOLECCOB

TeMa JeKIUOHHOIO 3AHATHS .
TepMoarHaMUKa XUMHUYECKUX TPOIECCOB: BUABI CUCTEM, TapaMeTphl U (YHKIIUU COCTOSHUSI.
3akou ['ecca.

Tema 1260paTOPHOro 3aHATHSA:
OmnpeneneHne YHTAIBINN PEAKITHH.

Tema NPaKTHYECKOI0 3aHATHS .
KnHeTnka XMMHUYECKHX IPOLIECCOB.

HN3y4uB JaHHBII MOAYJIb, CTYACHT JOJIKEH:

UMETh MPE/ICTaBICHUE 00 YHEPreTHUECKUX U3MEHEHHUSX B CUCTEMaX, B KOTOPBIX MPOUCXOIUT
B3aUMOJICVICTBUE MEXYy BEIIECTBAMHU; CKOPOCTM XUMHUYECKHX pEeakIMi M METoJax ee
peryiaupOoBaHus.

3HATh:

TepMOIMHAMHUYECKUe (PYHKIIMH COCTOSIHUSA, CIOCO0 U3 pacueTta (3akoH ['ecca u ero ciencTsue);
BIIMSIHUE TEMIIEPATypbl HAa BO3MOKHOCTb IMPOTEKAHUs PEAKIMH B 3aBUCHMOCTH OT YHCIECHHBIX
3HAQYECHUI DHTAIBIIMUA U SHTPOIIMU PEaKIIUH;

BJIMSTHUE HA CKOPOCTh XUMUYECKON peaKuy KOHIIEHTPAIMH (3aKOH JEMCTBYIOLINX Macc);



BJIIMSIHAE Ha CKOPOCTb Peakluu TeMnepatypsl (pasuio Baut-I'odda u ypaBuenue Appenuyca);

BJIMAHUC HA CKOPOCTH PCAKIIUN KATAJIN3aTOPOB,

XUMHYECKOEe paBHOBeCHUE U cr1ocoOkbl ero cmemienus (mpunuuin Jle [arenbe)

yMeTb:

OTIpeeIATh BO3MOXKHOCTh MMPOTEKAHUSI pEeaKlnu;
PEryJiupoBaTh CKOPOCTh XUMUYECKOHN peaKkinu.

MeToan4yeckue peKOMeHAAIUN 110 U3YYEHHI0 MOTYJIA
[Ipu ocBOCHMH MOJYJIT HEOOXOIUMO:

U3y4UTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOUIEMY MOJIYJIIO JUCIHMIUIMHBI, HCIIOJIB3YS
JICKLIIMOHHBIN MaTepuall U JINTEPaTypy MO JAHHON TEMATHKE;

aKIEHTUPOBATh BHUMAHKE HA: SHTAIBIINUU 00pa30BaHUs, CTOPAHUS U PEAKIIMU; SHTPOIIUU BEIIECTBA
U peakiuu; SHeprun ['mO0ca; KWHETHYECKNX ypaBHEHHAX JUISI TOMO- M TE€TEPOTEHHBIX PEaKIINH;
SHEPrMM AaKTUBALMU; OCOOEHHOCTSAX NPOTEKAHUS TETEPOreHHBIX IPOLECCOB; XUMHUYECKOM
PaBHOBECUH U CIIOCO0AX €ro CMEILEHUs.

OTBETUTH HA KOHTPOJIbHBIC BOIIPOCHI:

1.

2.
3.

o

10.
11.
12.
13.

14.

15.

IIpu coemunenun 3,2 T xene3a ¢ kuciaopoiaom Bwiaenuioch 40 k/[x Ttera. Paccuurtaiite
SHTAIBINIO 00pa3oBanus okcua xenesa (I1).

PaccuuraiiTe TEmIOTBOPHYIO CIIOCOOHOCTH METaHa.

PaccuunraiiTe KOTUYECTBO TeIia, KOTOPOE BBIACIUTCS Mpu cropanuu S50 M CMECH, COCTOSIICH
u3 50% kucnopona, 25% Bogopoaa u 25% yriaekuciioro rasa.

CnenaiiTe BBIBOJ O BO3MOXKHOCTH CaMOMPOM3BOJIBHOTO MPOTEKAHUS PEAKIMU B CTaHIAAPTHBIX
YCIIOBHSIX, €CJIM U3BECTHO, YTO AHp0 =-293 xJIx, ASpO =27 Ix/K.

PaccuuTaiite snTanbnu0 peakuuu: 2NaOH ) + H2SO400 = NazSO4 sy + 2H20 5.

Onpenenute 3HAKM U3MEHEHHSI SHTAIBIIUY U SHTPOIIUHU JJISI CISAYIOMIETO TEPMOIUMHAMUYECKOTO
npouecca: 2Hyr) + Oxry = 2H20(p.

B kakux ciydasx SHTaJbIHS CTOPaHUsS MPOCTOTO BEIIECTBA paBHA SHTAIBIIHUU OOpa3OBaHUS
CIIOKHOTO?

Kak BbIpaxaeTcsi CKOPOCTh XHMHMUYECKOW pEAKIUMU MO 3aKOHY JEHCTBYIOLIMX MacCc B
TOMOTEHHBIX U TETEPOTeHHBIX PeaKiusix?

Omnpenenute OOMIMIA ¥ YaCTHBIE TOPSAKU 10 KOMIIOHEHTAaM CIEAYIONIEH XMMHUYECKON peakinu:
2C,Hg + 70, — 4CO; + 6H,0.

Bo ckonbko pa3 M3BMEHUTCS] CKOPOCTh PEAKIIMK IIPU U3MEHEHUHU TEMIIEpaTyphl Ha 30°C, ecim Y
=3,0?

Kak nsmeHuTCs vy rasodpasson peakunu 2A + 3B = 2C npu yBenuueHun naBieHus B 2 paza?
[Touemy vy, peakiuu Na + H,O — otimmuaercs ot vy, peaknun Ca + H,O —?

Hanmmmre MaTeMaTHdeckoe BBIpaKeHHE JUIA CKOPOCTH mpaAMor peakuuu CaO ) + COyr —
CaCO3(TB).

N3meHeHne kakuX (pakTOpPOB BBI3OBET CMEIICHHME paBHOBeCHS oOparnMoi peakmuu N, + 3H;

. 0 — .
<> 2NHz; AH |, =-92 x/Ix B cTopoHy TIpsAMOii peakuun?

BbIunciinte uCXoIHbIC KOHIIEHTPAIMH BEIECTB, €CJIM PABHOBECHBIC KOHIICHTPAIIUU U3BECTHBI:
2NO + Cl; <> 2NOCI, [NOJ=1,5 mons/n, [Cl,]=1 monb/n, [NOCI]=0,5 moss/m.

Mopnyasb 3. PacTBOpBI M 2JIEKTPOXHMHYECKHE IIPOLECCHI

Tema 1a00paTOPHOIO 3aHATHA:
PacTBOpBI 371€KTPOJIUTOB.

TeMa NpaKTUYECKOr0 3aHATHS :
DIEKTPOXUMUYECKUE MTPOLIECCHI.



H3y4nB faHHBIA MOAYJIb, CTYJIEHT JOJIKEH:

UMETh IpPEJCTABICHUE O PacTBOPax; O CHOco0ax BBIPAXKEHUS KOHIEHTPALUU PAaCTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUAX; IICKTPOXUMHUYECKHX
IpoLeccax: ralbBAHUYECKUX, JIEKTPOJIA3a, KOPPO3HUH.

3HATb:
COCTaBHBIC YaCTH PACTBOPOB;

KOJINYECTBEHHOE BBIPAKEHHE COCTaBA PACTBOPOB;

CBOICTBA PACTBOPOB HEAJICKTPOIUTOB U JICKTPOIUTOB;

HarpaBJIeHuE OOMEHHBIX ITPOIECCOB B PACTBOPAX JICKTPOIUTOB;

METO/Ibl YPABHUBAHUS OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKIUI (METO/I AJIEKTPOHHOTO OanaHca
1 TIOJTYPEaKIIUi );

raJIbBAHUYECKUE TIPOIECCHI M pa0d0Ty ralbBAHHYECKUX JIEMEHTOB;

AJIEKTPOJIN3 PACILIAaBOB U BOJHBIX PACTBOPOB JICKTPOJIUTOB;

3aKOHBI JJICKTPOJIN3A;

BUJIbI KOPPO3UHU ¥ MEXAHU3MBI HX TIPOTCKAHUS;

CIIOCOOBI 3allIUTBI MCTAJJIOB OT KOPPO3HH.

yMeThb:
MPOBOJIUTh XUMHYCCKHI SKCIICPUMEHT U aHAJIHM3 MOJIyYCHHBIX PE3y/IbTATOB;

OIPENENATh KOHIICHTPAIIUIO PACTBOPOB;

OTIpeNIeNIATh CBOWCTBA PACTBOPOB;

PaCCTaBJIATH KOB(I)(l)I/IIII/ICHTBI B OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX,

COCTAaBJIATH I'aAJIbBAHUYCCKHUEC ITPOLCCChI, OIIPCACIIATD JICKTPOABMIKYIIYIO CUITY TaJIbBAHNUYCCKUX
DIIEMEHTOB;

COCTaBIISITh MPOIECCHI DIIEKTPOIIN3a PACIIIABOB M BOJHBIX PACTBOPOB AJIEKTPOIIUTOB;
OTIPEIeIIATh KOJIMYECTBA O0PA3YIOIIUXCSI Ha JIEKTPO/IaX BEIIECTB MIPH JIEKTPOIIU3E;
COCTaBIIATh MPOIECCHl XUMUYECKOHN U ANEKTPOXUMUYECKON KOPPO3UU;

moaAOUpaTh COCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

MeTtoauyeckue peKOMEHAALMHU 110 H3YyYCHUI0 MO
[Tpu ocBOeHUM MOYJIE HEOOXOIUMO:
U3y4yUTh Yy4eOHBIH MaTepuad MO COOTBETCTBYIOUIEMY MOJYJIIO JUCHMIUIMHBI, HCIIOJIB3YS
JIEKLIMOHHBIN MaTepuall ¥ JINTEPATypy MO AJAHHON TEMATHKE;
aKIIEHTUPOBATh BHUMAHME HA: COCTaB PacCTBOPOB; CIIOCOOBI BHIPAYKEHUSI KOHLIEHTPALIUK PACTBOPOB;
AIIEKTPOJIUTBI W HEJJIEKTPOJIMTHI; CBOWCTBA HEDJEKTPOIUTOB M 3BJIEKTPOJIMUTOB; METOJbI
AIIEKTPOHHOI0 OanaHca W TOJIypeakiif;, rajJbBaHMYECKHE MPOILECChl; pabOTy TralbBaHUYECKUX
aneMeHToB; pacuer DJIC; aHOIHbBIE M KaTOAHBIE PEaKIUMU IPH AJIEKTposin3e; 3akoHbl PDapajes;
TUIIBI 1 MEXAHNU3MBbI Pa3IMYHBIX BUAOB KOPPO3UH; CIIOCOOBI 3aIUTHl METAIIIOB OT KOPPO3HH.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1. KakoB Tum XuMuyeckod cBs3M B dnekTponurtax? Kakue 53I€KTpOIUTHI HA3bIBAIOT
noreHnuanbHeIMUA? UCTHHHBIMA?
2. Hanmmmute nuccorumanmio a) cyabpuTa HaTpus u 0) TuapodocdaTa Kaus Mo MepBOi U BTOPOH
CTYIIECHSIM.
Bripaszute KoHCTaHTY ArCccoUai OpTodOoCcHOPHOM KUCIOTHI 1O EPBOM CTYNEHH.
Omnpenenure crenenb aucconnannu 0,001 M pactBopa ykCcycHOM KHCHOTHI, eciau ee Kp =
1,74-10°.
5. UYro moka3biBaeT M30TOHMUYECKUI KodduuueHT? Kakas cBs3b CyHIECTBYET MEXIY CTEHEHbIO
JTUCCOLMAIIMY 3JIEKTPOJIUTA U U30TOHUYECKUM K0P PUIIHEHTOM?

Hw



13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

26.
27.
28.

Omnpenenute Temmnepatypsl kunenus u 3amep3anus 0,01 m pactBopa cynbdara HaTpusi, €ciu
CTENEHb AUCCOUalu cocTaBigeT 54%.

Uto Ha3BIBAIOT MOHHBIM MPOU3BEACHUEM BOJIbI? UeMy OHO paBHO?

Onpenenure pH a) 0,1 M pactopa KOH u 6) 0,1 M pacrsopa NH,OH (K= 1,74 10‘5).
Ornpenenure pacTBOPUMOCTb THAPOKCHIA alFOMUHMS, eciiu ero [IP = 5,7- 10%,

. Paccumraiite ocmotnueckoe gasienue 0,002 M pactBopa OeH30:1a pU TeMIIepaType 17°C.
. HamumuTe rugponus cleayronmx coieil u onpenenure cpeay ux Boaabix pactBopoB: NaNOs,

ZnCl;, NayS, CH3COONHs.

. Ilokaxxure cTpoeHHME MHULEIbI IIPU NPUIMBAaHUM M30BITKA pacTBOpa T'MJIPOKCHA HATPUS K

pacTBOpy XJIOpHJIa IIMHKA.
[Tokaxute CTpOCHHE MUICIUIBI MPU TMPUIMBAHUM H30BITKA XJIOpUAA IMHKA K PAacTBOPH
TUAPOKCUA HATPHUSL.

Kakyto cucremy Ha3bIBalOT AJIEKTPOXUMUYECKOU?

CocTaBbTe CXeMY ABYX raJIbBAHMYECKUX AJIEMEHTOB, B OJIHOM U3 KOTOPBIX KOOAJIBT CITYKHJI OBl
KaToJIOM, a B IPYroM — aHOAOM. HamwimuTre ypaBHEHUS peaKIHid, TPOUCXOISIINX MPU padoTe
9THUX JJIEMEHTOB.

["anmpBaHUYECKUI 3JIEMEHT COCTOUT U3 XPOMOBOTO 3JICKTpoa, morpyxenHoro B 0,01 M pactBop
CrSO4, m craHAapTHOrO BOJOPOAHOTO 3JEKTpoja. Hamumure ypaBHEHHS 3JIEKTPOIHBIX
npoiiecco. Yemy paBHa ero 3.1.c.?

Kakum ypaBHEeHHEM KOJIMYECTBEHHO OMUCHIBACTCS ANIEKTPOIU3?

Yto paccuuThIBaIOT C MOMOIIBI0 YpaBHeHus Hepucra?

CocTaBbTe cxeMy MEKTPOIM3a BOJHOTO PACTBOPA XJIOPUAA HUKEIS Ha HHEPTHBIX SJIEKTPOax.
CocraBbTe CXEMBbI 3JIEKTPOJIM3a BOJHOTO pacTBopa xiyopuaa sxeneza (ll), ecom: a) anoxg
JKEJIe3HBIN; 0) aHOJI YTOJIBHBIMH.

PacTBOp conepx’uUT MOHBI Zn2+, Ni2+, Fes+, Cu* s OJIMHAKOBOM KOHUEHTpauuu. B kakoit
MOCIIEAOBATEIBLHOCTH ATH METAJUIbl OYAYT BBLACNATHCSA MPH DJIEKTPOJIU3E, €CIU HaIpsDKeHUe
JIOCTaTOYHO JIJIsl BBIACJICHHUS JIFOOOT0 MeTasa?

BbraucnuTte Maccy HUKeNs, BBIIEIUBILIErOCS Ha KaTofe MpH MPOIMYyCKaHWUU Toka cuiioil 20 A
4yepe3 pacTBOp HUTpaTa HUKENsI B TEYCHUU 22 4acoB.

IIpu osnextponuze pactBopa conu onoBa (llI) macca karoma ysenmumnach Ha 4 r. Uto
MIPOM30IILIO IPU 3TOM Ha OJIOBIHHOM aHOe?

Paccunraiite 00beM KHCIOPO/Ia, KOTOPHII MOXKET OBITh MOJYYEH MPU DIEKTPOIU3E TOKOM 5 A
B T€UEHUE 2 YaCOB, €CJIU BBIXOJI 10 TOKY COCTaBisieT 85%.

[Ipy mpoxokIeHUU dYepe3 pacTBOP COJHM TPEXBAJEHTHOrO MeTajia Toka cuimoit 1,5 A B
teueHun 30 MuH Ha Katojae Bbyaenuioch 0,18 T Meramia. Beramciure MONSIpHYIO Maccy
MeTalljia U pacxoj dIEKTPOIHEPTUH, €CITU M3BECTHO, YTO HAmNpsbKeHHWE B ceTH paBHO 6 B, a
BBIXO/I TIO TOKY 72%.

Kakoii KOHTaKT sBIsieTCsl HarnboJIee KOPpO3HOHHOOACHBIM [uts Jkese3a: Fe/Cu, Fe/Sn, Fe/Ag?
B KOHTaKTe ¢ KaKUM M3 METAJIOB MEJIb SBIISICTCS aHOJIOM: XPOM, 30JI0TO, HUKEJb.

Hanummre 31eKTpoXuMHUYECKre TPOIECChl (AHOIHBIN U KaTOIHBIN ), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJTOpHIa HATPHSI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koa koHTpompyemoi HaumeHoBanue
P KOMINETeHIUH (MU ee YacTH) OLIECHOYHOI0 CpPe/ICTBA
6 OIIK-1 Kontponbabie padoThr Ne 1-3

OtueTsl no 1abopatopHbIM pabotam Nel-3
[Tpomexxyrounsie TecTsl Ne 1-14

Bomnpocsr k 3auety Ne 1-50

TecroBrie 3amanus Ne 1-600

OIIK-5 KonTponpabie padotsr Ne 1-3

OtyeTsl 110 J1abopatopHbIM padotam Nel-3
[Ipomexyrounslie Tectol Ne 1-14

Bompocsr k 3auety Ne 1-50

Tecrossie 3amanus Ne 1-600

7.2. TunoBble 3aJaHUS] U HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. KouTpoJjbHas padora

Tunosbie npuMepsbI 3aaHUH

KonTpoasHnas padora Nel
Tema «Pacuersl o popmyJsiaM 1 ypaBHeHUsIM» (IIpaKTHUECKOE 3aHATHUE 1)
Bapmuanr 1
3amanue 1. HazoBuTe mo MexayHapoaHOW HOMEHKIIAType cieayromniue Bemectsa: Oy, Fe,0s,
Ca(OH)g, H,SO,.
3ananue 2. [IponsBeanTe pacueTsl IO yPaBHEHUIO PEaKIUH (H.Y.):
7r 12r X, T y, 11
Zn(K) + HCl(p.p) — ZnCIz@.p) + Hz(r).
3anmanue 3. Onpenenure NPOIEHTHOE CoepKaHue Kaimus B Manranare kamus KoMnQO,.
3ananue 4. Onpenenute oobeM 40 r merana CHy mpu Temmneparype 18°C u maBnenuu 1,2
aTM™.
3ananue 5. Hanumnre ypaBHEHUS peaklUii, XapaKTEPU3YIOLIUE CIEAYIOLNE IPEBPAICHHUS:
Ca —2 5 Ca(OH); Ca —2 - CaCl;
Ca —© 5 CaCO; Ca —% »Ca0

KonTpoubnas pabora Ne2
Tema «KuHeTuka XMMHUYECKHX MPOLECCOB» (MPAKTHUECKOE 3aHATHE 2)

Bapuant 1

3aganue 1. OHeprus aktuBanuu paBHa 10 x/x/mMonb. Bo ckonbko pa3 u3MEHHUTCS CKOPOCTh
peakluy IpY MOBBIIEHUH TeMreparypsl ot 27 o 370C?

3ananue 2. B romorenHon peakuuu 2A + B — 2C ncxogHble KOHIEHTPALUU KOMIIOHEHTOB A
u B cocraBisiin, cootBeTcTBeHHO: 5 M 3 Mounb/n. PaccunTaiite, kak u3MeHUTCS (IO CPaBHEHUIO C
HA4aJIbHOM) CKOPOCTh PEAaKIIMU, KOT1a KOHIIEHTpanus BemecTBa A coctaBuT 10% 0T HCXOIHOM.

3amanve 3. Kak wsmenutcs ckopocth peakiuu Ny + 3Hy < 2NHs, ecin 06beM ra3oBoit
CMECH YBEJIMYUTH B 2 paza’?

3ananue 4. Bo ckonbKko pa3 yBeIMUUTCS CKOPOCTh PEAKIMU MPHU MOBBIIIEHUH TEMIEPATYPhI
Ha 300C, ecu y=4?




3ananue 5. [Ipu 500C HekoTopas peakuus 3aKkaHuMBaeTcs 3a 3,5 yaca. 3a CKOJIBKO BPEMEHU
3akoH4HTCS peakius mpu 850C, ecnu TeMriepaTypHblid KOdDPHUITUEHT peakiuy paBeH 2,57

KonTpoasnas padora Ne3
Tema DyeKTpOXUMHUYECKHE MPOLECCHI (IPAKTUUECKOE 3aHATHE 3)

Bapuanrt 1

3aganue 1. Bpruucaure 3C TanbBaHUYECKOTO 3JEMEHTA, HAMHUIIUTE IPOLIECCHI,
npoucxoaiue Ha anekrpoaax: Cr/ CrCly, 0,01 M // 0,001 M, CrCl, / Cr.

3ananue 2. HanumuTe 31eKTPOHBIE IPOLECCHl M PACCYUTANTE KOJIMUECTBA, 00Pa3yIOMINXCS
Ha MHEPTHBIX AJIEKTPOJIaX BEUIECTB MPH AIEKTPosin3e BoAHOro pactBopa MnCl, npu nponyckanuu
25 A-4 31IeKTpUvecTBa.

3amanue 3. PaccunTaiiTe pacxo/ 3JE€KTPOIHEPTHUH U BpeMsi, HEOOX0IUMOe IS ToTydeHus 1
T Mapraiia 3J1ekTposn3oM paciiaBa MnSOy, npu cuiie toka 10 A, BbIXOAe 1o Toky 75% u
HanpspbkeHuu 12 B.

3amanne 4. Hanumwre ypaBHEHUS JJIEKTPOIHBIX IMPOILIECCOB, IPOTEKAIOUUX IpPHU
IMEKTPOXUMHUUYECKOI Koppo3un koHTakTa Fe/Cr B menouHoii cpene.

3amanme 5. Kakoit w3 koHtaktoB — Fe/Cd wmm  Fe/Ni — sBusercs Ooinee
KOPPO3MOHHOOMACHBIM? OTBET NOJATBEPAUTE PACUETOM.

Kputepuu onenkmu:
- 3a KaXJ0e BEpHO BBINOJIHEHHOE 3a1aHue — 0,6 6amura. MakcuMaibHOE KOJMYECTBO OAIoB — 3.

7.2.2. OT4er o JIA00OPATOPHOI padoTe

Jlaboparopnasi padora Nel «Onpenesenne MOJSIPHOMH MaCChl IKBUBAJIEHTA METAJLIIA)

Lesb: onpeaeneHne MOJISIPHON MAacChl SKBUBAJICHTA METAJIa SKCIIEPUMEHTAILHBIM ITyTEM.

OnbiT. OnpenesieHne MOJSIPHON Macchl JKBHBaJIeHTa MeTa/llla 1o o0béMy BOaOpoaa,
BBITECHEHHOI'0 M3 PACTBOPA KHCJIOTHI.

Onpeznenenne NpOU3BOIUTCS ¢ MOMOIIBI0 Tpubopa (puc.l), COCTOAIIEr0 U3 U3MEPUTENBHOM
oropetku (1) Ha 25...50 mi, AByxKosieHHOHN npobupku OcTBanbaa (2) U ypaBHUTENbHON CKIISTHKU
wiu OropeTku (3).

1. B onHo u3 koneH mpobupku OcTBanbaa (2) MOMECTUTE HABECKY METalljia, TMOJYYEHHYIO Y
nabopaHrTa.

2. B apyroe xoneno Ha 1/4 gacts ero 00bEMa HaselTe PacTBOP COISTHON KUCIIOTEHI.

3. IInotHo 3akpoiite npobupky OcTBanbaa (2) npoOKoi U 3akpenuTe e€ B IMITaTHBE.

[TpoBeppTe MpUOOpP HAa TEPMETHUHOCTb, ISl YETO YPABHUTEIBHBIM cocyf (3) MOIHUMUTE Ha

10...15 cm u 3akpenuTe B 3TOM MoJoKeHUH. Ecian npubop repMeTryeH, TO ypOBEHb KUAKOCTH

B HEM OCTaeTcs MOCTOSHHBIM. Eciu mpubop He repMeTHyeH, MpoBephTe, IUIOTHO JIM 3aKphITa

npobupka OcTBanbaa (2) npoOKoii.

5. VYcranoBute Oropetky (1) u cocyn (3) Takum 00pa3om, YTOOBI KUIKOCTh B HUX HaXOJWJIach Ha
0JIHOM ypoBHE. OTMETbTE MOJOKEHNUE YPOBHS )KUJKOCTH (MEHHUCKa) B OropeTke (1) — V1.

6. OCTOpo)XHO TMOBEpHUTE NPOOUPKY (2) Tak, YTOOBI KHCIOTa MeEpelmiiach B KOJEHO, Tl
HaXOJUTCS METaJl.

7. Tlocne momHOrO pacTBOpPEHHs] MeTaljia MPUBEAUTE IOJOKEHUE XUAKOCTH B OropeTtke (1) u
cocyze (3) kK OIHOMY YPOBHIO.

8. ToyHO OTMEThTE TOJOXEHHWE MEHHCKa >KHIKocTH B Oroperke (1) — Vi, Ompenenute 00bEM
BBIJICJIUBIIETOCS BOJIOPOJIA.

9. OrtMeThbTe TIOKa3aHUS TEPMOMETPA B OapoMeTpa.

10. PesynbraThl 3aMepoB 3aHecuTe B TabauIy 1.

11. JlaBieHWe HACBIIIEHHOTO BOJSHOTO Tapa BHIUIIUTE U3 TAaOJIHIIBI 2 TIPH TeMIIEpaType OIIbITA.

12. TlpuBenute 00BbEM BBIIECTUBILErOCS BOJOPOJA K HOPMAJIBHBIM YCIOBHSIM (a.y. — P°=760
MM. pT. cT., T° =273 K):

B
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13. Paccuwuraiire MOJIAPHYIO MacCy SKBUBAJICHTA METaJljia:
o o
Mye  VH, . m _ mMeVSHZ
- o ] 3Me - o
m3Me V9Hz VH2

rae V. =11200 Ma/Moib — MOJIApHBIN 00BEM SKBUBAJIEHTa BOAOPOAA (H.Y.).
Hy

bropeTku ykperuisitoTcs B IITAaTUBE U 3aMOJIHSAIOTCS BOJOM. B MCXOAHOM COCTOSIHMM YKUIKOCTH B
cocynax 1 u 3 moymkHa HAXOAUTHCS HA OJTHOM yPOBHE.

Pucynok 1. Cxema npubopa aiisi OmpeesieHUsT MOJIIPHOW MacChl SKBUBAJICHTA
U3MepUTeNbHas OropeTka, 2 — ABYXKOJICHHas MpoOHpKa

ypaBHUTEIbHAs OIOpeTKa

PeBy.]'ILTaTLI OKCIICPUMCHTA

Mmeramia: 1 —
3

OcTBanpna,

Tabmuma 1

HaumenoBanune O0Oo3Hauenue 3Hauenne En. usmepenus
Hagsecka mMetayia m r
YpoBeHb B OIOpPETKE /10 OMBITA V1 MII
YpoBeHb B OIOpETKE MOCIIE ONbITa Vo MJI
OO6BeM BBIAETHUBILErOCs BOJOPOa Vi, =Vz-Vy M
TemnepaTypa onbiTa t °C
TemmnepaTypa omnbita T=t+273 K
JlaBrieHre HaCBIIIEHHOTO BOJISTHOTO Tapa h MM PT. CT.
ATMochepHoe TaBlieHne P MM PT. CT.
JlaBieHue Bo1opoja Py, =P-h MM pT. CT.

Tab6muma 2
JlaBrieHre HaCBIIIEHHOTO BOJISTHOTO Tapa
Temneparypa, [laBnenue Temmeparypa, JaBnenue
°C HACBIIIIEHHOTO °C HACBIIIIEHHOTO
BOJISIHOTO T1apa, MM BOJISIHOTO Tapa, MM
pT. 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. Tlo monsipHOM Macce SKBHUBAJICHTAa METalJla METOJOM I0A0Opa BaJIEHTHOCTEH, OMpeaeuTe,
KaKoi MeTal1 ObUT MCIIOJIb30BaH B OITIBITE.
15. PaccumraiiTe OTHOCUTEIBHYIO OIINOKY SKCIIEPUMEHTA!

Acd m,,., ~Ms,,

m,

meop

-100%
16. Cpemnaiite BBIBOJ K padoTe.

JlaGopaTropnas padora Ne2 «OnpenesieHue JHTAJIBIIUN PeaKIUN»
Henawb: ompenencHue TEIUIOBOTO 3(PQeKkTa CHCTEMBbI, B KOTOPOW MPOUCXOAUT XHUMHYCCKAS
peaxiusi, ¥ SHTAIBIINU PEAKIIMU B HECTAHIAPTHBIX YCIOBHSIX.

Onpit 1. HeﬁTpaJ’[H3aHHﬂ cepnoifl KHUCJIOTHI THAPOKCHI0M HATPUS B OAHY CTAaAHUIO

Jlis HeWTpanu3aluyd CEpPHON KUCIOTHI THUAPOKCUIOM HATpUs B OAHY CTaJAMIO0 CMEIIMBAIOT
SKBHBAJICHTHBIC KOJIMYECTBA KUCJIOTHI U IIEJIOYH JI0 00pa30BaHus Cyib(dara HATPHUS:

H,SO4+ 2NaOH = Na,SO4 + 2H,0; AH;

1. OTmepbTe HMIMHAPOM 3aJaHHBIA MPENoAaBaTeieM 0ObeM PacTBOPa KHMCIOTHI, BBUICHTE €ro B
TEPMOCTAaTHUPOBAHHBIA cTakaH. OmycTUTe B CTaKaH TEPMOMETp, 3aMepbTe U 3allUIINTE B
tabymy 1 Temmepatypy pactBopa. TepmMomerp He BBIHUMAalWTe W3 CTakaHa JI0 OKOHYAHHS
OIIbITA.

2. OTMmepbTe APYrUM LUIMHAPOM TaKOil ke 00BbeM pacTBOpa IIENOUH M OCTOPOKHO, HO OBICTPO
BBUICHTE B CTaKaH C PacTBOPOM KHCIOTHI. OCTOPOKHO TMEepeMelaiTe, OTMEThTe HanOOoJbIIIee
M3MEHEHHE TeMIepaTyphl Ipu 00pa3oBaHuU Cyib(aTa HaTPHS.

3. BhIHBETE TepMOMETp, BhIIEHTE PacTBOpP U3 TEPMOCTATHPOBAHHOTO CTaKaHa, (PUILTPOBAIBHOM
OyMaroi TIIATENBHO BBICYIIUTE CTEHKH M JHO CTaKaHa, IOMECTUTE B HETO TEPMOMETP M JaiiTe
OCTBITH JIO MIPEKHEH TEMIIEPATYPHI.

4. 3anonuure Tabnuiy 1 (BeIMUMHBI TEMIOEMKOCTEH M IJIOTHOCTH PACTBOPOB BBLIIUIIHTE W3
Tabnuiel 3). BeimomHuTe pacyersl.

Ta6auma 1
Pe3ynbratsl onsita 1
Bemtectso | V, t, Dy C, n, Q, AH,
MU °C r/em® Jox/r-°C | monb | JIk/n Monb | KJIK/MOJIB
H,SO4
NaOH
Na,SO4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHAOM HATPHS B ABe CTaguH

[Ipum HEMTpanu3anuu CepHOM KUCIOTHI THAPOKCHIOM HATPUA B JBE CTAUN KBHBAJICHTHBIN
00BbeM I1eJI0YHM BHOCAT B JIBa IpUeMa:

H,SO,+ NaOH = NaHSO, + H,0:; AH>1
NaHSO, + NaOH = Na,SO, + H,0; AH>5 5



1. OrmeppTe IWIMHAPOM 3aJaHHBIM B ombiTe | 00beM pacTBOpa KHCIOTHI, BBUICHTE B
TEPMOCTATUPOBAHHBIA CTaKaH, U3MEpPhTE TEMIEpaTrypy pacTtBopa. Temmeparypsl pacTBOPOB
CEpHOM KUCJIOTHI B OMNbITaX 1 U 2 MTOJKHBI OBITH OJIUHAKOBBI.

2. M3mepbTe ApyruM HWIMHAPOM I[OJIOBUHY O3KBHUBAJIEHTHOro oOBbEMa pacTBOpa WIENIOYU U
OCTOPOXHO, HO OBICTPO BBUICHTE B CTaKaH C PacTBOPOM KHUCIOTHL. OTMEThTE TemmepaTypy
o0pa3oBaHus pacTBOpa TUIpOCyb(hara HATPUS.

3. OTmepbTe LWIMHIPOM €Ille TAaKOH e 00BbeM pacTBOpa IIEIOYM M BBUICHTE €ro B CTakKaH.
[lepemernaiiTe moxy4eHHbIN pacTBOp Cyab(haTa HATPUS U 3AMUIIUTE €r0 TEMIIEPaTypy.

4. BbIHBTE TEPMOMETP W BBUICHTE COIEPKUMOE CTakaHa, (PUIBTPOBATHHONW Oymaroil BBICYIINTE
CTEHKH M JIHO CTakaHa. 3anojHuTe Tadmmiy 2. CaenanTe pacueThl.

Ta6imma 2.
Pe3ynbTaThl onbiTa 2
Bemectso | V, t, Dy C, n, Q, AH,
MII °C r/em’ Jox/r-°C | Mmonb | JIk/n Monb | KJIK/MOIB
H,SO,
NaOH
NaHSO,
N3.2804
Tabmuma 3
TenmoeMKoCTh U IIOTHOCTh PACTBOPOB
PactBop t, °C p, T/em” C, ix/r-°C
H,SO4, 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
NaHSO,4, 1 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
NaySO4, 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

JlaGoparopHasi padora Ne3 «PacTBopbI 3J1€KTPOJIUTOBY

Heanb: n3yyeHne HEKOTOPHIX CBOMCTB BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OnpIT 1. DJ1eKTPONPOBOAHOCTH BOJHBIX PACTBOPOB

N3yueHne 371eKTPONpPOBOJHOCTH IMPOBOIAT C MOMOIIBIO MPUOOpPA, COCTOSILETO W3 JIAMIIBI

HaKaJIMBaHUs, CTaKaHa C paCTBOpPOM, Fpa(bI/ITOBBIX QJICKTPOJOB. 006 SJICKTPOIIPOBOAHOCTHU CYISAT I10
HaJIMYHUIO U MHTCHCUBHOCTHU CBCUCHMSA JIaMIIbl HaKaJIMBaHHA.

1.
2.

10.

11.

12.

Crakan émkocTbio 50 M1 HaoJHUTE Ha 1/2 ero 00bEMa TUCTUITUPOBAHHOM BOJIOM.
Brutounte npubop B cers. 3anummre HabmrogeHus. OOnamaeT AMCTHIUIMPOBAHHAs BOJA
3JIEKTPOIIPOBOAHOCTBIO?
Otxmrounte npuOop. [IpUMOAHSAB KPBIMIKY C AJIEKTPOJAMH, BHECHTE B CTakaH ¢ BOaOH 1-2
LIMAaTess U3MENbUYEHHOI0 caxapa U IepeMelIaiTe.
OnyctuTte 3JIEKTpOAbl B pacTtBop. Brumounte mnpubop. 3anumure HaOmoAcHUs. SBisercs
pacTBOp caxapa IPOBOAHUKOM?
Otxmrounte mpubop. B crakan émkocthio 50 M Haneiite Ha 1/2 ero oObema Oe3BOAHOM
YKCYCHOM KUCJIOTBI.
OnyctuTe 37€KTPO/Ibl, BKIIIOUNUTE IpUOOp. 3anuIinTe HabJII0IeHUS.
Otxmounte npubop. OTneiite U3 crakana npuMepHo 1/4 o6beMa yKCYCHOM KHUCIIOTHI, 100aBbTe
JTUCTUJUTMPOBAHHOM BOBI JI0 MPEKHEr0 00bEMa, pa3MelIanTe pacTBop.
Onycture snextpoabl. Bxitounte npubop. HabmropailiTe M3MEHEHHE 3JIEKTPOIPOBOJHOCTH
pacTBopa.
[ToBTOpUTE pazbaBiieHHE pacTBOpa U OINpeeNIeHUe IEKTPONPOBOIUMOCTH enlé pa3. B kakyro
CTOPOHY CMEIIAETCs PaBHOBECHE JMCCOLMAIMHM YKCYCHOW KHUCJIOTHI Npu pazdasieHuun? Kak
3aBHCUT CTENECHb JUCCOLMALIMN YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?
Otkimounte npubop. B crakane emkocthio 50 MJI IPUTOTOBBTE PACTBOP MOBAPEHHOM COJH,
pa3Menias B 25 MJI JUCTUUIMPOBAHHOM BOJBI 1-2 mmarens XJopuaa HaTpHsl.
Omnycrtute 351€KTpoibl B pacTBOp. Britounte npubdop. [IpoBoauT v pacTBop noBapeHHOM cou
AIIEKTPUYECKUI TOK?
Cnenaiite BbIBOJ K OMBITY (0OpaTuTe BHUMaHHE Ha THUIBI XMMHUYECKOH CBSI3U B BEIIECTBAX,
AJIEKTPONPOBOIHOCTD BOJHBIX PACTBOPOB KOTOPBIX U3y4alld B JAHHOM OIIBITE).
OnpIT 2. CMenIeHHe pAaBHOBECHS IMCCOLUALMM €J1a00r0 3J1eKTPOJINTA
Haneiite B aBe nmpobupku no 5-7 kanens 0,1 H. pacTBOpa YKCYCHON KHUCIIOTHI.
B xaxnayro npoOupky nobaBbTe IO OJHOW Karlule METUJIOBOrO opaHkeBoro. Kak oxpacuics
VHIMKATOP TI0Jl BIUAHHEM HOHOB H'?
Opany npoOUpKy OCTaBbTE B KaueCTBE KOHTPOJIbHOM, B Apyryto npubaBbTe 1 mimarens aneraTta
Hatpus CH3;COONa.
[lepememiaiite pacTBOp M CpaBHHUTE LIBET MOJIYYEHHOI'O pPAcTBOpa C LIBETOM B KOHTPOJIBHOM
npoOupke.
Hanummure ypaBHeHHE IUCCOLMAIUMU YKCYCHOM KHCJIOTBI M BBIPAKEHHE KOHCTaHTBI €€
JUCCOLIMAIINY.
OO0ObsicHUTE, KaK CMELIaeTCsl paBHOBECHE JIMCCOLMALIMY CIIA00T0 3JIEKTPOJIUTA MPHU YBETUYEHUH
KOHIIEHTPAllUl OJHOI0 M3 BHJOB MOHOB 3TOro 3jiekrponauta? Kak MeHseTcs mpu 3TOM €ro
CTEIIEHL JUCCOIUAIINU?
OnsbiT 3. HanpasJieHne 00MEHHBIX HOHHBIX NIPOLIECCOB B PACTBOPAaX  3JIEKTPOJINTOB
a) B CTOPOHY 00pPa30BaHUsA CJ1a00I0 YJIEKTPOJIUTA
Haneiite B 1Be npoOupku mo 5-7 karmesnb 2 H. pacTBOpa FMIPOKCUA HATPUSI.
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B kaxnyro mobaBeTe mO oaHOM Karie QeHondTanenHa. Ilog BIMSHHEM KakuX HMOHOB
denondranenH oKpacuics B MAJIMHOBBINA LBET?
B ogny npoOupky noGasisiitTe 1Mo KamisiM 2 H. pPacTBOpa COJSTHON KHCIIOTBI, BO BTOPYIO — 2 H.
pacTBopa YKCYCHOM KHCIOTHI 10 OOECI[BEUMBAHMs PacTBOpa (KOJIMYECTBO H3PACXOI0BAHHBIX
KarieJib KUCJIOT OTCUUTATH!).
Yem oOBsicHSIETCS HCUE3HOBEHHE OKpacku? B kakoM ciiydyae oOeciBeUMBAHHE pPacTBOpa
HacTynmuio ObicTpee? Ilouemy paBHOBECHE MOHHOTO TIIpOILIECCAa CMEIIAETCS B CTOPOHY
o0pa3oBaHMs BOJbI MPU HAJTMYUU B JIEBOM 4aCTH PAaBEHCTBA MaJIOJUCCOLUUPOBAHHBIX MOJIEKYII
YKCYCHOM KHCJIOTHI?

0) B CTOPOHY 00pa30BaHUsI MAJOPACTBOPUMOI0 BellecTBa
B onny mpobupky BHecute 10 Kkamenb pacTBopa XJOpuaa Kaiblys, B Apyryio 10 kamenb
XJIOpUJIA CTPOHIIUSL.
JloGaBbTe 1O 5-6 Kamenb pacTBOpa CEpHOW KUCIOTHL. B 00eux num mpoOupkax BhIMAI 0CagokK?
OObsicHuTe pa3nuuus, nonb3ysich BenuuuHamu [1P mist cynbdatoB kambius 1 CTPOHLIKA.
JloGaBbTe B MPOOUPKY C PacTBOPOM COJU KalbIus 3-4 Karuii KOHIEHTPUPOBAHHON CEpHOM
kucnotel. HaGmromaiite oOpa3zoBanue ocajika U 00BICHUTE MPUUYUHY €T0 BBINACHHUS.
Boranciute KoHueHTparuy noHo SO,%, HeobXoauMbIe uIst ocaxaerns oo Ca”" u Sr** u3

pactBopoB paBHO# (1 M) koHUeHTpauuy, eciu [1Pq,zq = 6,1:10°, IIPgs, = 2,8:107,

OnwIT 4. 'ugponus coJieit

a) Onpenenenne pH pacTBopoB cousei
Hanecute karumo pactBopa NaNO3; Ha mosiocky yHUBEpcanbHOW HHAMKATOPHOU OyMard.
CpaBHMTE OKpacKy ¢ 3TalOHOM. 3anuiure BenuuuHy pH pactsopa.
[TpoBenute ananoruynbie onbiThl ¢ pactBopamMu Na,COz, NaHCO3, Al(NO3)s.
Kakas cpena B kaxxjoM U3 B34ThIX pacTBopoB? [Touemy?

0) Bansinne TeMnepaTrypsbl Ha cTelleHb THAPOJIN3a COJIM
Haneiite B mpobupky 15-20 xanenb TUCTHILITUPOBAHHON BOIBI.
Buecute B He€ 1-2 mimarens anerata HaTPHUsSl U BCTPSIXHUTE MPOOUPKY.
Jlo6asbre 1-2 kamm dpenondranenna. OOpaTuTe BHUMaHHE HA OKPAcKy MHJIMKATOpa.
Harpeiite conepxumoe npoOupKu B IUIaMeHU cUpTOBKH. [laiiTe 0ObsicHeHne HabI0gaeMOMy
sBiIeHNI0. Hanuimmre ypaBHeHUE peakiuu.
Oxnanute npoOUPKY B XOJIOAHOU Bojie. [IpoMcXoIUT M CHOBa CMEIIEHHE PAaBHOBECHSI?
CnenaiiTe BBIBOJ] O BIMSHUYU TEMIEpaTyphbl Ha CTETIEHb THAPOIIU3A.

B) Biansinne usmenenusi pH cpeasbl Ha cTeneHb rUApPOJIM3a COTH
Buecure B npoOupky 10 kanenab TUCTUIUIMPOBAHHON BOJIBI.
JoGaBbTe 1-2 xpucramia xiaopuaa onosa (II) u Berpsaxuure npodupky. Odpazyromuiics: 6enblii
0CaJIOK MpeaCcTaBIsgeT coboii ocHOBHYIO coutb ostoBa (IT) Sn(OH)CI.
Hanumure nonHoe ypaBHEHUE COOTBETCTBYIOLIEH peaklMy MHAPOJIU3a.
Jlo6aBbTe 5-10 Kamenb pacTBOpa COJISHOM KHCIIOTBI, YBEJIWYHMB 3TUM KOHIIEHTPALMIO MOHOB
Bojiopona. PactBopuiica nu ocanok? Kak moenusuio ymensiieHue pH pactBopa Ha cTemneHb
TUAPOIIN3a coyn?

r) HeoOpaTtumblii ruapoJiu3 cosiei
B nmpobupky HaneiiTe 6-8 kanenb pacTBOpa HUTpaTa aTFOMHHUS.
JloGaBbTe Takoii ke 00beM pacTBopa KapOoHaTa HaTPHUSL.
OtmerbTe 00pa3oBaHUE OCaJKa THUAPOKCHJA ATIOMHMHHUS M BBIJEJIEHUE MYy3bIPHKOB OKCHIA
yraepona (IV).
Hanummre ypaBHeHus peakuuil. Crenaiite BHIBOL.

Kpurepun onenkn:

- 3 Oasta BBICTABIIAETCS CTYICHTY, €CIIH OTYET BBHIMIOJHEH O3 3aMevaHHii;

- 2 6aJu1a BBICTABJISIETCS CTY/ICHTY, €CJIM B OTUETE COJIEpKATCs HEOOIbIIINE HETOUETHI;

- 1 Gay1 BBICTABISICTCS CTYACHTY, €CIIH B OTUETE COEPIKATCS CYIIECTBEHHBIE OIIMOKH B pacuyeTax U
B BBIBOJIE K paboTe;



- 0 GayIOB BBICTABIIACTCS CTYIEHTY, €CIIH JabopaTopHas paboTa He BIIOJIHEHA

7.2.3. TunoBsie 3a/IaHus NPoMe:KYTOUHOro tectuposanus CJLO PocaucranT

Kpurtepun onenku:
[IpomexxyTouHblld TeCT MO TeMe cocTtouT W3 6 BompocoB (I Bompoc — 0,5 OGamra).
MaxkcumanbHOe KOJM4eCTBO 0ayioB — 3

HpOMe)KyTO‘lHLIe TecThl 110 Teme 1:

3aganue Nel
YKaxxute psi, CoAEPIKAINUi TOJTHKO OCHOBHBIC OKCHJIBI

Bri6epute oauH 3 4 BapuaHTOB OTBETA:

1) NiO, SO,, CuO
2) N,O, NO, CaO
3) Na,O, BaO, CuO
4) CrO3, K;0, CrO

Saganue No2
Cpezu/l YKaSaHHLIX BCIIICCTB HpOCTI)IMI/I SIBIIAIOTCA

BbI6€pI/IT6 OJMH U3 4 BApHAaHTOB OTBCTA:

1) CO;,, 05, CO
2) 0,, C, H,

3) C, Ca0, H,0,
4) S0,, 05, H;0

3aganue Ne3
O6bem 10 moneit a3ota u 00bem 10 mMorneit kucnopoaa (H.y.)

Bribepute onuH U3 4 BapuaHTOB OTBETA!

1) OIMHAKOB M COCTaBIISIET 22,4 11
2) pasHbIi

3) HEIb3sl CPABHUBATH

4) OJINHAKOB U COCTaBISIET 224 1

[Tonubiit  cObopHHMK TecToB 1O Kypcy «OOmas u  Heopranudyeckas XuMmus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTeCTAMM MO HTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6

Ne Bonpocs! k 3k3aMeny

n/n

1 OCHOBHBIE TOHATHUSI XUMHUHU: MOJIEKYyJa, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIOKHOE),
SMIMpHUUEcKasi, rpaduyeckas, MOJIEKyJsApHas (GOpMyJbl BEIECTBA, XUMUYECKas peakLus,
CTeXHOMETpUYecKuil Ko3dunmeHt

2 Knaccuukanus M HOMEHKIaTypa HEOPraHMYECKHUX COEAMHEHUM: OKCHUIbI, KHCIOTHI,
OCHOBAHUS, COJIH

3 Crexuomerpus. 3aKOHOMEPHOCTH HU3MEHEHHMS U CIIOCOOBI OIpeNesIeHUs] KOJUYecTBa
BemiecTBa. OCHOBHBIC OmpeAeieHHs: (GOPMYyNbHAs €IHMHUIA BEIIECTBA, MOJb, OCTOSHHAS
ABorasipo, MoJsipHas Macca, MOJISIpHBI 00BeM, MoJspHas Macca XHMHYECKOTO
HKBUBAJICHTA, MOJISIPHBII 00bEM XMMHUYECKOTO YKBUBAJICHTA.

4 KonnuecTBeHHBIE 3aKOHBI IPOTEKAHUA XUMUUECKUX PEAKIIMNA: COXPAaHEHMS MACChI BEILIECTB,
MOCTOSTHCTBA COCTaBa, KpaTHBIX OTHOIICHUH, OOBEMHBIX OTHOIICHUM, ABOTaIpo U
cieacTtBus M3 Hero, MenneneeBa-KnanelipoHa, oObeAMHEHUI Ta30BbIH, MapLUAIbHBIX
JapieHuit JlaabToHa, 3aKOH YKBUBAJICHTOR

5 Teopuu crpoenus atoma. CoBpeMeHHasi TEOpUSI CTPOEHUS aTOMOB. ATOMHbIE OpOUTAIIH.
KBanTtoBble uncna. [IpuHIMIbI ¥ TpaBuIIa 3aM10JIHEHUS] aTOMHBIX OpOUTasIel

6 Ilepuoanuecknii 3akoH. Ctpykrypa [leproanueckoii TabauIsl

7 [lepyoaMYHOCT HM3MEHEHUS CBOMCTB JJIEMEHTOB. PacnpOCTpaHEHHOCTh XUMHYECKHX
2JIEMEHTOB

8 XuMudeckasi CBS3U: DHEPrus, JUIMHA, Yrodl cBs3u. Buuabl xumuudeckoi cBsizu. CBoiicTBa
KOBAJICHTHOM CBSI3U: HAIPABIEHHOCTb, HACBIIIAEMOCTb, MOJSIPHOCTb. VOHHAsl CBSI3b:
MOJIAPU3YEMOCTh U TOJIApU3ylollee nelcTBue. MeTaminueckas CBsI3b: 30HHAs TEOpHUs
KpuCTauioB. BogopoaHas cBsA3b

9 Mertoa BalleHTHBIX CBs3ed, ruOpuausanus. MeToa MOJEKYJISIpHBIX OpOHMTaiel: MOopsIoK
CBSI3M, MArHUTHBIE CBOWCTBA MOJIEKYJI U HOHOB

10 Meton I'niutecniu: IpoOCTpaHCTBEHHOE CTPOEHUE MOJIEKYJ M HOHOB

11 Me)MOJIEKYIIIpHBIE B3aUMOICHCTBHS

12 OCHOBHBIE TIOHATHS U ONPEICIICHNS XUMHUYECKOM TEPMOAMHAMMKH: TEPMOJMHAMUYECKas
cucremMa (M30JMpPOBaHHAs, OTKpbITas, 3aKphiTasi), (aza, FOMOICHHbIE U T'€TEpOreHHbIE
CHCTEMBbI, MapaMeTpbl COCTOSHHUS (IKCTEHCHBHBIC, MHTEHCHUBHbIE), (YHKLUU COCTOSHUS,
XUMHYECKUH  TEpPMOAMHAMHUYECKUH  Tpolecc  (CaMOINpPOU3BOJIbHBIN, PABHOBECHBIM,
HEpaBHOBECHBIH), (pa30BbIi epexo, BHYTPEHHss SJHEPrus, TeIoTa, paboTa

13 [lepBrIii 3aKOH TEpPMOAMHAMUKH M €ro NPUJIOKEHHE K IpolieccaM B HJI€aIbHOM rase:
M30XOPHOMY, H30TEPMHUECKOMY, H300apHOMY

14 [Tonatue TtemnoBoro »sddexrTa XUMUYECKOH peakuuu: TermIoBoi 3PQEeKT peakuuy,
TEPMOXUMHUYECKOE U TEPMOJAMHAMUYECKOE YpPaBHEHUsI, CTaHJApTHbIE TEPMOJUHAMUYECKHE
yCIJIOBUSI, CTAaHJAPTHAs DHTAJIBIINS PEAKIINH

15 CraHgapTHbIe SHTAIBINK 00pa30BaHMs U CrOpaHUs BEIIECTB

16 3akoH ['ecca u cieICTBUS U3 HETO

17 Bropoii 3akoH TepMOAMHAMUKH. DHTPOMNHUS KaK (GYHKIHSI COCTOSIHUS CHCTEMBI

18 Tpetunii 3aK0H TepMOAMHAMHUKHU. AOCOIIOTHBIE 3HAYEHUS CTAaHAAPTHBIX SHTPOIHUI BELIECTB

19 Kpurepun HanpaBlieHHOCTH CaMONIPOU3BOJIBHOTO MPOIIECCA B 3aKPHITON CUCTEME

20 Kunernka xummnueckux peakuuii. OCHOBHBIEC IOHATHUS U ONIPEIETICHUS




21 OCHOBHOH TIOCTYJIAT XUMUYECKOW KUHETUKA

22 Bnusinue TemnepaTypsl Ha CKOPOCTh XUMHUYECKHX PEAKIMM

23 TeopeTnueckue npeicTaBIeHUs] O CKOPOCTSIX NIEMEHTAPHBIX PEAKIMH

24 OcCoOEHHOCTH KMHETHKU TEeTEpOTeHHBIX peakuuid. Peakuum Ha rpaHMie pasjena TBEpHOe
TEJIO — a3 U TBEPAOE TENO — )KUJIKOCTh

25 OcHoBbl katanu3a. OCHOBHBIE TOHSATHS M OmNpeAeleHus. MeXaHU3Mbl MPOTEKaHHS
KaTJIUTUYECKUX PeaKIui

26 Xumuueckoe paBHoBecue. OOpaTHMble M HEOOpAaTHUMbIE XMMHUYECKHE peakiuu. Buabl u
0COOEHHOCTH XMMHMUYECKOro paBHOBecHs. KolnuecTBEHHbIE XapaKTePUCTUKU XUMHUYECKOTO
paBHOBECHS

27 Bnusiaue pasznuuHbIX (AaKTOPOB Ha XHMMHUYECKoe paBHOBecHe. OCOOEHHOCTH OMHMCAaHUS
pPaBHOBECHsI B F€TEPOr'€HHBIX CHCTEMaX

28 O6mue croiicTBa pacTBOpoB. OCHOBHBIC TIOHSITHSI U OTIPECIICHUS

29 Crioco0ObI BEIpOKEHHS KOHIIEHTPAIIUU PacCTBOPOB

30 XUMUYECKHE PaBHOBECHS B paCTBOPAX: COJIbBATAIUS

31 TepmoanHaMuyeckre XapakTepUCTUKU Ipoliecca 00pa3oBaHMsl paCTBOPOB

32 KomnratuBHble CBOMCTBAa pacTBOPOB

33 Bnusiane pa3nuuHbIX GakTOPOB HAa CBOMCTBA PACTBOPOB AJICKTPOJIUTOB

34 Jucconmarus cinaObIX 3JEKTPOJIUTOB

35 | PacTBOpBI CHIIBHBIX DIIEKTPOJIUTOB

36 | MloHHbIe paBHOBECHUS B BOJHBIX PACTBOPAX IEKTPOIUTOB

37 I'upponu3 coseii: Mo KaTuOHY, IO AHMOHY, MOJHBIA Tuapoiau3. CTeneHb W KOHCTaHTa
THJIpOJIH3a

38 [TponsBeieHre pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUs 0CaIKa

39 | HampaBneHne 0OMEHHBIX IPOIIECCOB B PACTBOPAX JIEKTPOIUTOB

40 OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE peakliui. MeToJ1 3J1eKTpOHHOro OajlaHca

41 DNEeKTPOAHBIC MTPOIIECCHI: OCHOBHBIEC ONIPEICIICHUS

42 3akonbl Dapanges

43 [ToreHImanel 3JIEKTPOXUMUYECKONW CUCTEMBI. JIBOMHOM AIEKTPUYECKUN CITON.

44 CrannapTHbIi BOJOPOJHBIN 3JIEKTPOJ. Psa CTaHZApTHBIX SJIEKTPOAHBIX IMOTEHIHAJIOB
MeTauioB. YpaBHeHne HepHera

45 | XuMun4ecKkre U KOHIEHTPAllMOHHbIE raJIbBaHNYECKHE dJIeMEeHThl. DneMeHT [anuais-Axo0u

46 Onextpoaus. [ToTeHnan pa3noxeHus, IoCIeJ0BaTEIbHOCTh MPOIIECCOB HA 3JIEKTPOIax

47 Krnaccudukanys KOppo3uOHHBIX Cpell, pa3pylieHuil u npoueccoB. [lokasarenu ckopoctu
KOPpO3HUH

48 | Xumudeckast KOppO3Hsi: BUIBI M pa3HOBHIHOCTH

49 DNEeKTpOXUMHYECKasi KOPPO3Usl: IPUUMHBI 1 MEXAHNW3M BO3HUKHOBEHUS

50 | 3amuTa OT KOPPO3WH: JIETHPOBAaHUE METATMUECKUX MaTepUAIOB; M3MEHEHHE COCTaBa U
CBOWCTB KOPPO3MOHHOM Cpe/Ibl; AJIEKTPOXUMUYECKas 3allUuTa: BUIbl 1 MEXaHU3M JICHCTBHS,
3alIUTHBIC TOKPBITHS: BUJIBI, METO/IBI HAHECCHUS U 00JIACTH IPUMEHECHHUS
7.3.2. Kpurepuu U HOPMBbI OLlEHKH

dopma
Cemectp "POBEICHUI Kpurtepuu u HOpMbI OLleHKH
MPOMeKYTOYHOM
aTTecTaluu
3ager (1o Texkymuil pEeUTHUHT  COCTABIISIET
HaKOIMHUTEILHOMY (GAATCHO» 55-100 6anmoB
pEUTHHTY) «He 3ATTCHOY Texymmii peiitunr coctasnset 0-
54 GannoB







8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPaKTHKYM, AP.) 3EC
1 | H.C. AxmeroB OOm1ast 1 HeOpraHMYECKask XUMHUSI: YICOHUK Y4eOHuk 2020 3bC
/ H. C. AxmeroB. — 11-e u3na., crep. —
Cankr-IlerepOypr: Jlanp, 2020. — 744 c. —
ISBN 978-5-8114-4698-8.
2 | H. B. KopoBuH [u ap.]; mox | O0mas xumusi. [ DIEKTpOHHBINH pecypc]: Y4eOHoe mocodue 2017 ObC
pen. H. B. Koposuna, H. B. | Teopus u 3agauu: yue6. nocodue / H. B.
Kynemosa. KopoguH [u ap.]; mon pen. H. B. KopoBuna,
H. B. Kynemosa. - U3x. 2-¢, crep. - CaHKT-
[lerepOypr: Jlansp, 2017. - 492 c.: ui. -
(YueOnuku nms By30B. CrienuaibHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 | JI. H. baunos [u ap.]; nox Xumust [DneKTpoHHBIH pecypc]: y4aeo. ams VY4ebHuk 2016 9bC

Hay4. pex. W. JL.
Ilepdunosoii, T. B.
Coxo10BOI1.

By30B / JI. H. biinnoB [u ap.]; nox Hayy.
pen. U. JI. Ilepdunosoii, T. B. CokomnoBoii. -
Cankr-IlerepOypr: Jlansp, 2016. - 272 c.: uin.
- (YueOHuku ais By30B. CnenMasibHas
mateparypa). - ISBN 978-5-8114-2038-4




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoHo-
MeToauYecKoe mocooue,
NPAKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOM
ouomoTeKe /
HaumenoBanue
9BC

JI. I. Bop3osa

OcHoBbl  00mIEN XUMHMM [DJIEKTPOHHBIN
pecypc]: yueb. mocobue / JI.JI. bop3osa,
H.IO. Yepnukona, B.B. fxymeB. - CaHKT-
[lerepOypr: Jlans, 2014. - 469 c.: un. -
(YueOnukn gns By3oB. CrnenmanbHas
mutepatypa). - ISBN 978-5-8114-1608-0.

YuebHoe mocodue

2014

9BC «Jlaap»

H. &. Cracsp

Pemenne 3amau 1o o0meid  XuMuu
[DnexkTpoHHBI pecypce]: yueb. mocobue / H.
®. Cracs, A. B. Kopmynos. - Uzn. 3-e,
crep. - Cankt-IletepOypr: Jlans, 2016. - 168
c. wl - (YueOHMKM 18  BY30B.
CnenuanbHast nuteparypa). - ISBN 978-5-
8114-2274-6.

YuyebHoe mocodue

2016

9BC «Jlaap»

K.}O. TapxoB

OOmass u  HeopraHWyeckass  XUMHS.
OKHCIHUTENbHO-BOCCTAHOBUTEILHBIC
peakuMu H  XHMMHUYECKOEe pPaBHOBECHE.
COopHUK 3aJaHMii UM BapHaHTOB: y4yeOHOE
nocodbue / K. 1O. Tapxo. — CaHkr-
[TerepOypr: Jlanb, 2019. — 80 ¢. — ISBN
978-5-8114-3302-5.

YuyebHoe mocodue

2019

9BC «Jlaaby»

H.H. ITaBnos

OO6mrast 1 HeopraHWYecKass XUMHsI: YIeOHUK
/ H. H. IlaBnoB. — 3-e u3n., Ucmp., A0M. —
Cankr-Ilerepoypr : Jlans, 2011. — 496 c.
— ISBN 978-5-8114-1196-2.

VueOHUK

2011

9BC «JIaHb»




8.3. Ilepeuennb mpodeccHOHAIBHBIX 0a3 JAHHBIX U MHPOPMAINMOHHBIX CHPABOYHBIX
cucTeM
byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTOIIpeAMET. Hay4. )KypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieque»y. — DIEKTPOH. KypHAIL. —
Kazanb : OO0 «MHHOBAaIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Hacaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUS B UHTEpECAaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hay.
xKypH. / Cubupckoe otaeneaue PAH. — DnexTpoHn. )xypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.

http://www.sibran.ru/journals/Hviur/

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTEI IlOI“OB?pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JIeICTBUS — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition
3 | Mirapolis Human Capital Management JMIeH3UOHHBIH qoroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUs — 10
31.08.2022

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

n/n

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ap. 00BEKTOB /1JIsl NPOBECHUS
NPAaKTHYEeCKUX U J1a00paTOPHBIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN
padoThl o6yuaomuxcsi (HOMep ayAuTOPHN)

ITepeyenb 0CHOBHOTO 000pPYyAOBAHMA

Aymutopus  BeO-koH(pepeHuuit.  YueOHas
ayAUTOpUsl Ui  TIPOBEACHUS  3aHATHH
JIEKIIMOHHOTO THMa. YueOHas ayauTopus Uis
MIPOBE/ICHUSI 3aHATHH CEMHUHAPCKOTO THIIA.
VYuebnas  ayautopuss  UIs  KypCOBOTO
MPOEKTHUPOBAHUS  (BBITIOJHEHUSI  KYPCOBBIX
pabot). YuebHas ayauTOpus Ui MPOBEJCHUS
TPYIIITOBBIX u WH/INBUTYaTbHBIX
KOHCYNIbTalMil. YueOHas ayautopus s
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOIS U
MIPOMEKYTOUHOM aTTeCTallH

(0-405a)

Cron  mpernonaBaTenbCKui, JKpaH
TEJIEBU3UOHHBIA, pPOYTEp, CTOMKA  JUIA
TeJNeBU30pa, BeO.KaMepa, TpaHCIApaHT-
MIEPETSIKKA, MpMa,HayIHUKH,
KOMIIBIOTED ¢ BbIXOAOM B HHTepHer,
XPOMAaKeEH.

[TomereHue st CAMOCTOSITEIBHOM pabOThI
obyuaromuxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBIOTCPBI

[Tomernenune a1 cCaMOCTOSITENHLHON pabOTHI

HIKa(i)BI JII JOKYMCHTAIUH, JOCKHN



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

n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

obyuarommuxcs (C-401)

Mar"duTHbIC, CTOJIbI ITMCBMCHHBIC, CTOJIbI
KOMITIBIOTCPHBIC




