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(mpotokoun 3aceganust Ne 2 ot «27» aBrycra 2021 r.).



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 B3aNMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

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

«BrIcIIag MaTeMaTUKa).

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

NPEIIIECTBYIOICE:

«MartepuanoBeeHie

«KoHTpoJb KauecTBa CBAPHBIX COETUHEHUI.

N TEXHOJIOTHA KOHCTPYKIIHOHHBLIX MAaTCpUaioBy,

3. IInanupyemsie pe3yJbTaThl 00y4eHHUS
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMMETEeHI[HN KOMMeTeH Uit o0ydeHUs
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
TIK-7. Cnocoben | [IK-7.6 VYmeeT BBISBIATH | 3HATH: KIACCU(DUKAIINIO XUMHUUECKHUX
MPUMECHSITh €CTECTBCHHO-HAYYHYIO MIPOILIECCOB, MPOTEKAIOIINX Ha
dbyHIaMEHTaTbHBIC CYyIIHOCTh  TIpo0jeM B | 0OBEKTE npodeCcCuOHATBHON
3HAaHUS, TOJYYCHHbIE B | MpodeccroHalIbHOMI NeSITeIbHOCTH; OCHOBHBIE TOHATHUS U
o0jacT MaTreMaTHYeCKHX | 00JacTH, PYKOBOACTBYACH | 3aKOHBI XHMHH, OCHOBHBIE 3aKOHBI
U (MIM) €CTECTBEHHBIX | 3aKOHAMM M METOJAMHM | B3aUMOCBSI3U MEXKIY CTPOCHHEM M
HayK, U UCTIOJIb30BaTh UX B | €CTECTBEHHBIX  HAyYK M | XUMUYECKUMH CBOICTBAMH BELIECTB;
npogeccuoHaTbHON MaTEeMaTHKU OCHOBHBIC 3aKOHOMEPHOCTH,
NesITeNIbHOCTH COIMPOBOXIAMOIINE B3aUMOJICHCTBUS

BEIIIECTB;

YMers: OIpENEATh IIPUPOLY
XMMHYECKUX IPOLIECCOB,
IIPOTEKAIOIINX Ha 00BeKTe
npodeccHoHabHON  IesSTeNbHOCTH;

MIPUMEHATh OCHOBHBIC TOHATHS U
3aKOHBI XWMHWH, OCHOBHBLIC 3aKOHBbI
B3aUMOCBSA3M MEXKIY CTPOCHHEM U
XUMHUYECKUMH CBOMCTBAMH BCIIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINE B3aUMOJICHCTBHUS
BEIIECTB  JUIA  pElIeHHs  3a1ady
npodeccroHanbHOI

NEeSATEIbHOCTH;

Brnagers: MetomamMu  omnpeaesieHHs
KJIacCU(PUKAITIHI XHMHYCSCKHUX
MPOIIECCOB, MPOTEKAIOLIUX Ha
00BeKTe npo¢eCcCuOHATBHON
JIESITEIbHOCTHU; METOINKOM
MPOBEICHUS pacyeToB c
HCIIOIb30BAHUEM OCHOBHBIX ITOHSITUN




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

1 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aUMOCBA3U MCKAY CTPOCHUCM H
XUMHYSCKHIMH CBOMCTBAMH BCIIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEH,

COIPOBOXAAIOIINX B3aUMOJICHCTBUS

BCIIIECCTB JJISL PCLICHUA 3aa4

npodecCuoHATBHON

ACATCIIbHOCTHU
I1K-7.7 VYwmeer | 3HaTh: METOIBI MPOBEICHUS
COITIOCTAaBJIATH " | SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/Iﬁ
oOpabaTeiBaTh pE3yJbTaThl | C HUCIOJIB30BAHUEM CTaHAAPTHOIO
HCCIIeIOBATENLCKOM XUMHYECKOTO obopynoBaHus,
NESATETLHOCTH, HCIOJIb3Ys | TPUOOPOB, MAaTEPHAIOB U 00PabOTKU
CTaHAApTHOC IMOJIYUYCHHBIX PC3YyJILTATOB

obopynoBaHue, MpUOOPHl U
MaTepHalIbl

YMeTb: TPUMEHSITh TEOPETUYCCKHE
3HAHUA JJISL IMPOBCACHUA
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHAApTHOTO XUMHUYECKOT'O
o0opyIoBaHU, puOOpPOB,
MaTepuaJioB U 00paboOTKuM  ero
pe3yIbTaToB

Bnamers: MeTrogaMu — IIOCTaHOBKH
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHAApTHOTO XUMHUYECKOT'O
o0opyIoBaHU, puOOpPOB,

MaTCpraJIOB U aHalin3a HOHy‘IGHHOﬁ
nHpopmaIuu




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

®opMbI TEKYyLLEr0

zanstue (I1p2)

. KOHTPOJIS
Mopyas (pa3aen) Buﬂll Ha"MeHOBaH?e TEM 3aHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)
Monyib 1. Jlexmms (JIek1)  |OcHOBHBIE MOHSITHS M 3aKOHBI XUMHUH 4 2 - -
CtpoeHue u JlaGopatopHoe  |OmpeneneHne MOISIPHON MacChl 4 2 - - Oruer o
CBOICTBa BelecTBa |[3aHsaTue (JIabl)  |3KBHMBajIeHTa MeTayia imabopaTtopHoit
pabote Nel
[Ipaktuueckoe  |Pacuersl mo Gpopmynam U ypaBHEHUSIM 4 2 - - KontponbHast pabota
zanstue (Ilpl) Nol
CamocrositenbHast [ OCHOBHBIE KJIACCHI HEOPTaHMYECKUX 4 40 - -
pabota (Cpl) BeniecTB. CTpoeHue aTOMOB.
[lepuoanueckast cuctema 3JIEMEHTOB
J.. MeHneneeBa. XUMUUYECKasl CBS3b.
[IpocTpaHCcTBEHHOE CTPOEHKE
Moayns 2. Jlexmms (JIek2) | TepmoamHaMuka XMMHUYECKUX 4 2 - -
TepmoauHaMuKa u MIPOIIECCOB: BUJIbI CUCTEM, ITAPaMETPhI
KUHETHUKA u GyHKIMHM cocTosiHus. 3akoH ['ecca
XUMHYECKHUX JlaGopatopHoe  |OmpeneneHue SHTAIBIUN PEaKIH 4 2 - - Oruer o
MPOIIECCOB 3ansaTue (J1a62) imabopaTtopHoOit
padote No2
[IpakTuueckoe  |KuHeTHKa XMMUYECKHX IPOLIECCOB 4 2 - - KontponbHas pabota

No2




®opMbI TEKYyILLET0

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

. KOHTPOJIS
Mopyas (pa3aen) Buﬂll Ha"MeHOBaH?e TEM SaHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)
CamocrositenbHas | TepMoIMHAMUKA XUMUYECKUX 4 40 - -
pabota (Cp2) nporieccoB. OyHKITUU COCTOSIHUS:
BHYTPEHHSIS SHEPT S, SHTAIbIINS,
sHTpomus, sHeprust [ mdoca.
Hanpasnenue nporekanus
XUMHUYECKUX PeakUui. XUMHUIECKast
KHHETHKa. BriusiHue Ha ckopocTh
XUMHYECKHUX PEaKIHii KOHIIEHTPAIIUH,
JABJICHUS, TEMIIEPATYPBHI,
Monyib 3. JlaGopaTopHoe PacTBOpBI 37E€KTPOIUTOB 4 2 - - Ortuer no
PactBops! 1 3anstue (J1a63) mabopaTtopHoit
PIICKTPOXUMHYECKHE] padote Ne3
[IPOLIECCHI [IpakTuueckoe DNEKTPOXUMHUYECKHE MTPOLIECCHI 4 2 - - KonTtponbHas
zanstue (I1p3) padota Ne3
CamocrositensHast | PactBopsl. CriocoObI BEIpaKEHHS 4 50 - -
pabota (Cp3) KOHIIEHTPAIIUU PACTBOPOB.




®opMbI TEKYyILLET0
. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oo0nem,
Mopnyas (pa3neun) . N Cemectp Banauasbl | UHTepakTuB, 4. (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OLICHOYHOI0
cpeacTBa)
KonTpons [ToaroroBka k 3auery 4 3,75 - - Bomnpock! k 3auety
No 1-50
[Tpomexxyrounast |I[IpoMexxyTouHas arrecTamus (3a4eT) 4 0,25 - - Bomnpock! k 3auety
arrecrarus (ITA) No 1-50
Hroro: 180 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3zais yaeOHOTo Ipolecca B By3e, OCHOBaHHAs Ha JICKITHOHHO-CEMUHAPCKO-3a4eTHOH (hopMax
oOydenus. K ¢opmam oO0ydeHUsT OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHUS, a
TaKXe CaMOCTOsITelbHass pabora. Ha JIEeKIMAX HMCIONB3YIOTCS HATJISIHBIE M CIOBECHBIC METOIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHYECKUE
METOJIBI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO TUCHUNIMHBI
Monayas 1. CTpoeHne 1 CBOiicTBA BellecTBA

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

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

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

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

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

3HATh:

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

- OCHOBHbIE 3aKOHBl XMMHHU (COXpPAHEHMsI MacChl, MMOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUH, ABOTajpo, ypaBHeHne MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOCHHs aTOMa; KBAaHTOBBIE
YHclia, MpaBujia U MPUHIUIIBI COCTABICHUS 3JIEKTPOHHON KOH(UTypaIlii XUMUYECKOTO IEMEHTA;

— TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBAJCHTHYIO, METAJUIMYECKYIO, BOJIOPOJIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLUI;

- COCTABJIATH YJIEKTPOHHYIO KOHPUTYpaLHI0O XUMUYIECKHUX 3JIEMEHTOB;

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

MeTtoauyeckue peKOMeHAAIUH M0 H3YYEeHHI0 MOXYJIS

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

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

- AKIICHTUPOBATH BHHMAHUC  HaA: OCHOBHBIX IIOHATHAX MW 3aKOHaxX XHWMMHHU,
KJIaCCU(UKALMK BEIIECTB;, OOIMX XUMHUYECKUX CBOWCTBAX BEIECTB OJHOTO KJacca; CTPOCHUU
aTOMa; KBAaHTOBBIX YHMCIIAaX; COCTABJICHUH 3JEKTPOHHOM KOH(UTyparuu XHMUYECKUX 3JIEMEHTOB;
TUIIaX XUMHYECKOU CBA3H, IPOCTPAaHCTBCHHOM CTPOCHUH MOJICKYII.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHUTENIbHAsA aTOMHasi Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepsl, e m(S)=5,3-10% r, a m(C)=2,0-10>* r.



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

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

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

5. Onpenenure, Kakoil 3To Metai, ecnu 1,6 T Kanbuus U 2,615 © IBYXBaJIGHTHOTO
MeTalljla BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBIA 00BEM BOJOPOIA IPH OJHHUX U TEX )K€ YCIOBHSIX.

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

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

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

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

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

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

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

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

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

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

Tema 1a00paTOPHOrO 3aHATHS:
OrnpezenieHne SHTATBIINN PEAKLIUH.

Tema NPAKTUYECCKOI'o 3AaHATHUSA:
Kunernka XuMHYSCKHUX IMPONECCOB.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETh TPEJICTaBIIEHNE 00 SHEPTeTUIECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX MTPOUCXOTUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHMHYECKHX peakuuid U MeTojgax ee
peryIupoBaHUS.

3HATh:

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

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

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



- BJIMSIHME HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appenuyca);

- BJIMSIHAE Ha CKOPOCTb PEAKLIUU KaTaJINu3aTOPOB;

- XMMHUYECKOe paBHOBecHE U criocoObl ero cmenienus (npunnui Jle Hlaremnse)

yMeThb:

- OIIPEIETISTh BO3MOKHOCTD IPOTEKAHUS PEAKIIIH;

- PETyIMPOBaTh CKOPOCTh XMMHUYECKON PEaKIIHy.

MeToauyeckue peKOMEHIAUMHU 110 U3YYECHUI0 MOY IS

ITpu ocBOEHMM MOJTyJIs1 HEOOXOIUMO:

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

- aKLEHTUPOBAaTh BHUMAaHME HA: HHTAIBIIMU OOpa3oBaHUs, CrOpaHHs M peakiuH;
SHTPOIIMHU BELIECTBA M peaKIMu; 3Hepruu [mb0ca; KUHETHUECKUX YpPaBHEHUSAX IS TOMO- U
IeTEPOreHHBbIX peaKklil; SHEpruM aKTUBALMM; OCOOEHHOCTAX IPOTEKAaHUs TIeTepOTreHHbIX
IPOIIECCOB; XUMHUECKOM PABHOBECHH U CIIOCO0AX €ro CMEICHHS.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. IIpu coemunenun 3,2 T xeneza € KUCIOpoaoM Beiaenwiock 40 k/[x Tema.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcuaa xemnesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTH METaHa.

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

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

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

6. Omnpenennre 3HAKW MU3MEHEHMS DSHTAIBIIMM W JHTPONUU UL CIEAYIOLIEro
TepMoarHamMuieckoro mpouecca: 2Hy ) + Oz = 2H20.

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

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

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

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

11.  Kak u3meHuTcs vnp razodastoit peakiuu 2A + 3B = 2C npu yBenTU4eHUH JaBICHUS B
2 paza?

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

13. Hanummure MatemaThueckoe BbIpaXxeHHe sl CKopocTu npsiMoi peakiuu CaOm) +
COz(r) — CaCOs3(s).

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

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

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

Monayab 3. PacTBOpbI M 3JIEKTPOXUMHYECKHE NPOLECCHI

Tema 1a00paTOPHOrO 3aHATHS:
PacTBOpBI 271EKTPOIIUTOB.

Tema NPAKTHYECCKOI'o 3AaHATHUSA:



DNEKTPOXUMHUYECKHUE ITPOLIECCHI.

H3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

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

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

— MPOBOANTH XUMHUYECKHI SKCTIEPUMEHT U aHAIHU3 TIOTYYCHHBIX PE3yIIbTaTOB;

- OTIPEICIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPE/ICNIATh CBOMCTBA PACTBOPOB;

- paccTaBisITh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;

- COCTABJIATh TAJILBAHUYECKHE TIPOIECCHI, OMPEACTATh AJIEKTPOIABIKYIIYIO CHITY
raJlbBAaHUYECKUX AJIEMEHTOB;

— COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AIIEKTPOIIUTOB;

— OTIPEICIIATh KOJMYECTBA OOPA3YIOMIMXCS HA AIEKTPOIaX BEMIECTB MPH IICKTPOIH3E;

— COCTaBIISITh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUUYECKON KOPPO3HH;

— noI0UPaTh COCOOBI 3aIUTHl METAJIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU M0 U3YYEHUI0 MOAYJIsl

[Tpu ocBoeHNH MOAYISI HEOOXOAUMO:

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

- aKLIEHTUPOBAaTh BHHMaHHWE HAa: COCTAaB pacTBOPOB; CIOCOOBI  BBIPAXKEHUS
KOHIEHTPALlUU PpACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI JJIEKTPOHHOTO OanaHca v MOTypPEeaKIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAHMYECKUX 351eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU MTPU AIEKTPOJIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

— OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTponurax? Kakue 37€KTpOoIMThl Ha3bIBaIOT
noTeHIaIbHeIMU? UcTHHHBIMU?

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

18. BripasuTe koHCTaHTY qucconuanuu opropocopHOil KUCIOTHI IO IEPBOM CTYIICHH.

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

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

CTETICHBIO TUCCOIMAIINH JIEKTPOJIUTA U H30TOHNYECKUM KO3 puiimenTom?



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

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

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

5
).

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

25. PaccuuTaiite ocmotnueckoe nasienue 0,002 M pactBopa GeH3051a IpH TEMIIeparype
17°C.

26.  HanmmmumTe ruaposin3 CIEAYIOMUX COJIEH U ONpeAeTIUTe CPeay X BOIHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

27.  TlokaxuTe CTPOCHHME MHIEUIBI MpPU TMPUIMBAHUM W30BITKA PacTBOpa THAPOKCHAA
HaATpUs K pacCTBOPY XJIOpUJIA IIUHKA.

28.  IloxaxxuTe CTpOEHUE MUIIEIUIBI IIPU MPUIMBAHUU N30BITKA XJIOpUA IIMHKA K PACTBOPH
TUAPOKCUAA HATPHSL.

29.  Kakyro cuctemy Ha3bIBaOT AIEKTPOXUMUYECKON?

30. CocTraBbTe CXE€MY JBYX TajbBaHMUECKHX JJIEMEHTOB, B OJTHOM M3 KOTOPBIX KOOAIBT

Ciy w1 Obl KaToZOM, a B IPYrOM — aHoJI0OM. Hamuimmre ypaBHEHUS peakluid, MPOUCXOIAIINX TpU
paboTe ITUX DIIEMEHTOB.

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

32. Kakum ypaBHEHHEM KOJIUYECTBEHHO OMUCHIBAECTCS AJIEKTPOIU3?

33.  Yro paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CocTaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO pPacTBOpa XJOpHAA HUKEIS HAa MHEPTHBIX
DIIEKTPO/IAX.

35.  CocrtaBbTe CXEMBI AJIEKTPOIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
KeNEe3HBIH; 0) aHO| YTOJbHBIM.

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

KaKOW TOCJIEeIOBATEIIbHOCTH 3TH METAIUIBI OYIYT BBIACIATHCS MPH AJIEKTPOIIN3E, €CIU HAIIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JTI000r0 MeTasa?

37. Brruncnure Maccy HUKes, BBIAEIUBILIETOCA HA KATOJE IIPU IIPOITYCKAHUH TOKA CUIION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUEHUU 22 4aCOB.

38. [Tpu anextponuze pactBopa conu onosa (II) macca katona yBenuumiacek Ha 4 1. Uto
IIPOU30LLIO IIPU 3TOM Ha OJIOBIHHOM aHOAE?

39. PaccuuTaiite 00beM KHCIOPOAA, KOTOPBIH MOXET OBITh MOJIYYeH NP AIEKTPOIIN3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40. IIpu npox0k1€HUH Yepe3 pacTBOP COJIM TPEXBAIEHTHOTO METa/LIa TOKa cuiioi 1,5 A

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

41.  Kakoii KOHTaKT SIBJIsIETCS HanboJiee KOppo3noHHOOIacHbIM J1s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTakTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanummre 371eKTpoXuMHYECKHE TIPOIECCH (AHOIHBIA U KaTOMHBIH ), TPOTEKAIOLIUE B

koHTakTe Al/Cu B pacTBOpe XJ0puaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemecr Kox xonTposmpyemoit HaumeHoBaHue
P KOMIIeTEHIIMHU (MJIM ee YACTH) OLICHOYHOI'0 CPeACTBA
4 ITK-7 Kontponbasie pabotsr Ne 1-3

OtueTtsl N0 1abopaTopHbIM pabotam Nel-3
Bomnpocs! k 3auety Ne 1-50

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

7.2.1. KoHTpoJbHad padoTa

Tunossle npuMepsbl 3a1aHUM

KonTpoabsHnas padora Nel

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

Bapuanr 1

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

3amanwue 2. [IpousBeauTe pacueTsl MO YpaBHEHUIO PEAKIHMH (H.Y.):
7r 12r X, T y, 1T

Znw) + HClp-p) — ZnClag-p) + Ha).

3aganue 3. Onpenenure MPOLUEHTHOE COJIepKaHue Kainus 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 MPEeBpalieHUs:
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. Oneprus aktuBanuu paBHa 10 k/[x/mMosb. Bo cKombKO pa3 MU3MEHUTCSI CKOPOCTh
pEaKIHUK NPH MOBBIIIEHUU TemnepaTypsl oT 27 qo 370C?

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

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

3ananue 4. Bo cKoJIbKO pa3 yBEIMYUTCS CKOPOCTh PEAKLIMU MTPHU NOBBILIEHUH TEMIIEPATYypPhl
Ha 300C, ecnu y=47?

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

KonTpoabHnast padora Ne3

Tema J1ekTpoXUMHYECKHE NPOLECCH] (IPAKTUYECKOE 3aHATHE 3)

Bapuanrt 1

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



3ananue 2. Hanummre 31eKTpOaHbBIE POIECCHl M PACCUUTANTE KOJIMYECTBA, 00pa3yIOIINXCS
Ha MHEPTHBIX AJIEKTPOJIaX BELIECTB MPH AIEKTPOsIU3e BOAHOrO pactBopa MnCl npu nponyckanuu
25 A4 pyIeKTpUYECTBA.

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

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

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

Kpurepumn oneHku:

—  OLIGHKa <«3aYT€HO» BBICTABIISIETCS CTYIEHTY, €CIM BEPHO BBIMOJHEHBI 3-5 3agaHuit
KOHTPOJILHON PabOTHI,

—  OLIGHKa «HE 3a4YTCHO)» BBICTABJISIETCS CTYACHTY, €CJIM BEPHO BbIMONHEHb! 0-2 3am1aHus
KOHTPOJILHOM paboTHI.

7.2.2. OT4er Mo Ja00OPATOPHOM padoTe

JlabopaTopHas padora Nel «Onpenenenne MOJSIPHOH MacChl IKBUBAJIEHTA METAJLIIA)

Heab: onpenenenre MOJIsIpHONW Macchl SKBUBAJIEHTa METasllla HKCIIEPUMEHTAIbHBIM MTyTEM.

OnbiT. Onpenenenne MOJISIPHOM Macchl IKBHBAJIEHTAa MeTa/lIa 0 00béMy BoaOpoOaa,
BBITECHEHHOT'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenre MPOU3BOAUTCS € MMOMOIIBIO Tpudopa (puc.l), COCTOSIIEro U3 U3MEPUTEIHHOM
otopetku (1) Ha 25...50 M, nByxkoieHHOW npoOupku OcTBasibia (2) ¥ yPaBHUTEIbHON CKIISTHKU
i OropeTku (3).

1. B omno w3 konmen mnpoOupku OctBasmbna (2) MOMECTUTE HABECKy MeTallia,
NOJY4YEeHHYIO Yy TabopaHTa.

2. B npyroe xosneno Ha 1/4 gyacTh ero 00béMa HajielTe pacTBOP COJISTHOM KUCITOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKoi U 3aKpenuTe e€ B IITAaTUBE.

4. [IpoBeppTe TpHOOP HA TEPMETHYHOCTH, JUISI YEero ypaBHUTENBbHBIA cocya (3)

noxgauMuTe Ha 10...15 cM u 3akpenuTe B 3TOM MOJI0KeHUHU. Ecmu nmpubop repMeTHdeH, TO YpOBEHb
KUJKOCTU B HEM OCTaeTcsl MOCTOSIHHBIM. Ecnu mpubop He repMeTHdeH, MpoBephTe, IIOTHO JIU
3akpseiTa mpodupka OcTBanbaa (2) mpoOKoii.

5. VYcranoBure Oropetky (1) m cocyn (3) TakuM oOpa3oM, YTOOBI KHUAKOCTH B HHX
HAXOJMJIaCh Ha OTHOM ypoBHE. OTMEThTE IMOJI0XKEHUE YPOBHS KUIKOCTH (MEHHCKA) B Oroperke (1) —
V.

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

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

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

0. OTMeThTe MOKa3aHus TEPMOMETPa U OapoMeTpa.

10.  PesynbraThl 3amMepoB 3aHecuTe B Tabauiy 1.

1. JlaBneHne HACBIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIHIIBI 2 TIPU TeMITepaType
OIlbITA.

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

760 mm. pr. cT., T° =273 K):
PH"2 Vljz B PHZVH2 . o PH2 VHzT"
T " 1P
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riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

BropeTku yKpemisiroTcs B IITaTUBE U 3AMIOJIHAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 momkHa HAXOAUTHCS Ha OTHOM YPOBHE.

A

Pucynoxk 1. Cxema mpubopa 1j1si onpeesieHuss MOJIIPHON MacChl SKBUBaJieHTa MeTaia: 1 —
U3MepuTenbHas OropeTka, 2 — IByxKoJieHHas nmpooupka OcTBanbaa, 3 — ypaBHUTENbHAs O0peTKa

Pe3ynbrarel skcniepumeHTa

Tabauua 1

Haumenosanue O06o3HaueHne 3HaueHue En. uamepenus
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 onsiTa t °C
TemnepaTypa onbiTa T=t+273 K
JlaByieHre HACBIIIICHHOTO BOJSIHOTO TIapa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBneHue Bo1opoJia P, =P-h MM pT. CT.
Ta0nuua 2
JlaBiieHre HACBIIIEHHOT'O BOSHOTO Mapa
Temneparypa, °C JlaBneHue HaCHIIIEH- Temneparypa, °C JlaBneHue
HOTO BOJISTHOTO T1apa, HACBIIICHHOTO
MM PT. CT. BOJISIHOTO TIapa, MM 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. Ilo monsipHOI Macce SKBHBAJCHTa METalsla METOAOM IMoa0Opa BaJIEHTHOCTEH,
OIIpeIeNINTe, KAKOW MeTasll ObUT UCIIOJIb30BaH B OIBITE.

15. PaccuunTaiiTe OTHOCHTENFHYIO OIIUOKY KCIIEPUMEHTA!
m, —m
3m€(l 9JKL‘!1
A=+—""—".100%
mameop
16. CrnenaiiTe BEIBO K paboTe.

JlaGoparopHas padora Ne2 «OnpeaesieHue JHTAJIBIIUA PeaKIIU
Heab: ompexneneHue TemioBoro 3PQexra CUCTEMBbI, B KOTOPOU MPOUCXOAUT XUMHUYECKAS
peakuus, ¥ SHTAIbINK PEaKUU B HECTAHJAPTHBIX YCIOBUSX.

Onbit 1. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHUS B OAHY CTATHIO

Jns HeWTpanu3anuyu CEpHOM KHCJIOTHI THAPOKCUIOM HATpHUsi B OJHY CTAJHI0 CMEIIWBAIOT
HKBHUBAJICHTHBIC KOJTMUYECTBA KUCIOTHI U MIETIOUHU 0 00pa3oBaHus cyib(ara HATPHs:

H>SO4+ 2NaOH = NaxSO4+ 2H,0; AH;

I. OTmepbTe UUIMHAPOM 3aJaHHBIN TIperoaaBaTeleM O0bEeM pacTBOpa KHCIIOTHI,
BBUIEHTE €ro B TEPMOCTAaTUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMepbTe U 3alUIINTE
B Tabnuiy 1 Temmeparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYAHUS OIBITA.

2. OTMephTe IPYyruM MUJIMHIPOM TaKO# ke 00beM pacTBOpa IIEIIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOKHO MEepeMelIaiTe, OTMETbTe HanboibIIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(ara HaTPHSI.

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

4. 3anonaute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | TUJIOTHOCTH PAacTBOPOB
BBIMUINKTE U3 TaOIUIBI 3). BIMOTHUTE pacyeTsl.

Taobmuma 1
Pesynbratel oneira 1
Bemectso | V, t D, C, n, 0, AH,
MJT °C r/em’ JIx/r-°C | monb | JIox/n MOJIB kJ>K/MOIb
H2SOq4
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>
NaHSOs + NaOH = Na>SO4 + H20; AH:>
1. OTMephTe NUIMHIPOM 3aJaHHBIA B ONBITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATYPy pacTBopa. TeMnepaTrypbl pacTBOPOB CEpHOM
KHCJIOTBI B ONBbITaxX 1 U 2 10JIKHBI ObITh OJTMHAKOBBI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJIOBHHY SKBUBAJIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPOXHO, HO OBICTPO BBUIEHTE B CTaKaH C PAacTBOPOM KHCIOThL. OTMETbTE TeMmuepaTypy
00pa3oBaHUs pacTBOpa TUAPOCYNb(arTa HATPUSL.

3. OTMephTe MUIMHAPOM €IIe TaKOH ke 00BheM pacTBOpa IIEJTIOYH W BBUICHTE €ro B
crakad. [lepemernaiite moay4eHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.



4. BrbiHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadbumiry 2. Cienante pacyeTsl.

Tabnwuma 2.
Pe3ynbTaTe! onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>x/n MOTTB kJ[x/MoITb
H2SOq4
NaOH
NaHSO4
NaxSOq4
Tabmuma 3
TennoeMKoCTh U TNIOTHOCTh 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)
Leab: n3ydeHre HEKOTOPHIX CBOMCTB BOJHBIX PACTBOPOB JIEKTPOIUTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB



N3ydeHne 31eKTpONpPOBOAHOCTH MPOBOJSAT C MOMOIIBI0 MPUOOPA, COCTOSIIETO M3 JIAMITBI
HaKaJMBaHUS, CTaKaHa C paCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AIIEKTPONPOBOHOCTU CYAST IO
HaJUYHMIO U UHTEHCUBHOCTU CBEUEHUS JIaMIIbl HAKAJIUBAHUS.

1. Crakan émkocThio 50 M1 HarosHUTE Ha 1/2 ero 00bEMa TUCTHITUPOBAHHOM BOJIOM.

2. Brnrounte npubop B ceTh. 3anumuTte HaOmoaeHus. O0namaeT MUCTUILTUPOBAHHAS
BO/Ia AJIEKTPONPOBOJHOCTHIO?

3. OtxmrounTte pubop. [IpunoaHSB KPBIIIKY C AJIEKTPOAaMU, BHECUTE B CTaKaH C BOJIOH
1-2 mmaresns U3MeIbYeHHOTO caxapa U MepeMelianTe.

4. OnycTtute 35EeKTPOABI B pacTBOp. Brmoumte mnpubop. 3anumuTte HAOIIOJCHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

5. Otxmounte mpubop. B crakan émkocteio 50 mu Hanelite Ha 1/2 ero oOwmema
0€3BOTHOM YKCYCHOW KHUCIIOTHI.

6. OmnycTHTe 37MeKTPOAbI, BKIIIOYUTE TPUOOp. 3anuImTe HaOI0IeHHS.

7. Otxirounte npudop. OTielTe u3 crakana npuMepHo 1/4 o00bemMa YKCYCHON KUCIIOTHI,
n00aBbTe AUCTUILTUPOBAHHOM BOABI 10 MPEKHETo 00bEMa, pa3MeriaiTe pacTBop.

8. Onyctute  anektponbl.  Bxmroumte  mpubop.  HaGmromaiite  m3meHeHue
AJIEKTPONPOBOIHOCTH PacTBOpA.

9. [ToBTOpUTE pa3daBiieHnEe pacTBOpA U ONpPEAEICHUE ITEKTPOIPOBOAUMOCTH elI€ pas.

B kakyro cTOpoHy cMemnaeTcsi paBHOBECHE AUCCOLMAIIMH YKCYCHOM KHCIOTHI TpH pa3dasinenun? Kax
3aBUCHUT CTEMNEHb AUCCOLMAIMH YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

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

11.  Omnycrute nsnexTpoasl B pactBop. Brxmouute mnpubop. IIpoBomut mm pactBop
MMOBAPEHHOM COJIA SJIEKTPUUYECKUM TOK?

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

OnpIT 2. CMenIeHHe paBHOBECHSI TN CCOLUALMH €1a00r0 3J1eKTPOJINTa

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

2. B xaxnyro mpoOupky no0aBbTe MO OJHOW Karie METHJIOBOIO opamxeBoro. Kax
OKPACHJICS MHJMKATOP MO/ BIMSHHEM HOHOB H?

3. OnHy mpoOUpKy OCTaBbTE B KaUYeCTBE KOHTPOJIBHOM, B APYryIo MpubaBbTe 1 mmmaTens
anerara Hatpuss CH3COONa.

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

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

6. OOBscHUTE, KaK CMEILIaeTcs PaBHOBECHE AMCCOLMALUHU cIa00ro 3JIEKTPOIUTa IpU

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

OnpiT 3. HanpasyieHne 00MeHHbIX HOHHBIX MIPOLECCOB B PACTBOPAX JJIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JIeKTPOJIUTA

1. Haneiite B ABe mpoOupku 1o 5-7 Karmemns 2 H. pacTBOpa TUAPOKCHIA HATPHSI.

2. B kaxayio no6aBbTe 1o o HOH Karuie penondranenna. [log BIusHuEM KaKuX HOHOB
dbeHondTanenH OKpacuics B MaJTMHOBBIH 1IBET?

3. B omny mpoOupky mobaBnsiiTe Mo KarisM 2 H. pacTBOpa COJITHON KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMSI pPacTBOpa (KOJIMYECTBO
M3PACXO0I0BAHHBIX Kallelb KUCIOT OTCUUTATH!).

4. Yem o0O0BsICHACTCS HCUE3HOBEHHE OKpacku? B kakoMm ciydae oOeciBeurBaHUE

pactBopa HacTynwio Obictpee? [louemy paBHOBECHE MOHHOTO IPOLECCA CMEIIAETCS B CTOPOHY
o0Opa3oBaHHsl BOJABI MPU HAIMYUU B JIEBOM YacTH PAaBEHCTBA MaJIOJMCCOLMHPOBAHHBIX MOJIEKYI
YKCYCHOM KUCJIOTBI?

0) B CTOPOHY 00pa3oBaHMsi MAJIOPACTBOPUMOIO BellecTBa



1. B onny mpobupky BHecute 10 Kamenb pacTBopa XJopuia Kaiblus, B apyryio 10
KareJb XJOpUAa CTPOHIUS.

2. Jlo6aBbTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHL. B 00eux nu mpobupkax BbIIA
ocanok? OOBSICHUTE pa3Iuuus, MONb3YsCh BeauunHamu [1P mist cynbdaTtoB KanbIus U CTPOHITUS.

3. Jlo6aBbTe B IPOOMPKY C PaCTBOPOM COJIH KalbIHsl 3-4 Karuld KOHIIEHTPUPOBAHHON
cepHoit kucioTel. Habmomalite oOpa3oBaHue ocajika H O0BSICHUTE IPUYUHY €TI0 BBITIAJICHUS.

4. Brruncinte KOHUEHTpALMK HOHOB SO4*, HeoOXomuMBble TS ocaxaeHus noHoB Ca”t
u Sr*' 3 pacTBOpoB paBHOi (1 M) kounenTpauuu, ecmn 1P, = 6,110, IIPg , =2,8107.

OnbIT 4. I'maposus coJieit
a) Onpenenenue pH pacTBopoB coJieit

1. Hanecute xammio pactBopa NaNOs Ha MOJOCKY YHUBEPCAJIbHOM MHAMKATOPHOMN
Oymaru.

2. CpaBHUTE OKpacKy C 3TaJIOHOM. 3anuiuuTe BeanuuHy pH pactsopa.

3. [IpoBeauTte anamoruuHbie onbITH ¢ pacTBopamMu Na,CO3, NaHCO3;, AI(NO3)s.

4. Kakas cpena B kax10M U3 B3TbIX pacTBopoB? [louemy?

0) Biausinue Temneparypbl Ha CTelleHb THAPOJIN3a COJIH

1. Haneiite B mpobupky 15-20 xanenb IUCTHIUIMPOBAHHON BOJIBL.

2. Brecute B He€ 1-2 mmarens anerata HaTPUs U BCTPSIXHUTE MPOOUPKY.

3. Jlo6asbre 1-2 kammu penondranenna. OOparuTe BHUMaHUE HA OKPACKy MHIMKATOpa.

4. Harpeiite coaepxumoe TpoOMpPKHM B IIJIaMEHHM CHUPTOBKU. JlaiiTe oOBsCHEHUE
HaOromaeMoMy sBieHHI0. HanumuTe ypaBHEHHE peaklnu.

5. Oxmanure npoOUPKY B XONOogHOM Bozae. I[IpomcxoauT nm CHOBa CMeEIIEHHE
paBHOBeECHS?

6. CaemnaiiTe BbIBOJ O BIMSIHUM TEMIIEPATYPhI HA CTEIIEHb THAPOIN3A.

B) Biusinne usmenenusi pH cpenbl Ha cTeneHb rHAPOJIN3a COJIN

1. Buecute B mpobupky 10 xamens JUCTHILTHPOBAHHOW BOJIBI.

2. HoGaBbre 1-2 kpucramma xmopuna onoBa (II) u  BerpsxHHTE HPOOHUPKY.
OO6pa3yromuiics Oenplii 0caoK MpeacTaBiseT co0oi ocHOBHYIO coib osioBa (II) Sn(OH)CI.

3. Hanumure noHHOE ypaBHEHUE COOTBETCTBYIOLIEN pEAKIIMK TMAPOIIN3A.

4. Jo6aBbTe 5-10 kamenb pacTBOpa COJISTHON KHCJIOTHI, YBEIMYHUB dTUM KOHIICHTPAIHIO

MOHOB Bozopozaa. PactBopuiics i ocagok? Kak nosnusiio ymensiieHue pH pactBopa Ha CTeneHb
TUPOJIN3a COMU?
r) HeoOpaTumslii ruapo/ius coJiei

1. B npobupky HaneiiTe 6-8 Karenb pacTBOpa HUTpaTa ATFOMUHUS.

2. Jlo6aBbTe Takol ke 00beM pacTBOpa KapOOHATa HATPUSI.

3. OtmeTbTe OOpa3oBaHHME OCaJKa TMAPOKCHAA ATIOMUHUS M BBIJIEICHHUE ITY3bIPHKOB
okcuaa yraepoaa (IV).

4. Hanummure ypaBHenus peakuuid. Cuenaite BbIBO/L.

Kpurepun oneHku:

— OIICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CIIH OTYEeT OPOPMIICH 0e3 3aMeUYaHmid
niIn C HC3HAYUTCIIbHBIMHM HEA0OUCTAMU,

- OLICHKA «HE 3aYTE€HOY» BBICTABIISIETCS CTYJEHTY, €CJIU OTUET O(hOpMIIEH C
3aMe4YaHHUsIMH, BBIBOJI HE OTPAXKaeT CyTh pabOThI MM OTYET HE O(hopMIIEH.



7.3. OueHouyHbIe cpeACTBA VI NMPOMEKYTOYHOH aTTecTallMi IO MTOraMm

OCBOCHMA NTUCHHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAlluU

Cemectp 4

Ne Bonpocsl k 3k3aMeny

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 HOMEHKIaTypa 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 DKBUBAJICHTA.

4 KonuyecTBeHHbIE 3aKOHBI NPOTEKAaHUS XWMHUYECKMX PEAKLIUNA: COXPAaHEHUS MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00hEMHBIX OTHOIIEHUH, ABOTaapo
U cienctBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHUI 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 [Tepunonnueckwuii 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: HAIPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeiicTBUe. Merauindeckas CBsi3b: 30HHAS TEOPUs
KpuctauioB. Bonopoanas cBs3b

9 MeToa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBSI3U, MAarHUTHBIE CBOWMCTBA MOJIEKYJI U HIOHOB

10 Meron ['miiecniu: mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

11 MeKMONIEKYJIIpHBIE B3aUMOACHCTBUS

12 OCHOBHBIE TIOHATHS U ONPEACICHUS XUMUYECKON TEPMOJAMHAMUKU: TEPMOJIMHAMUYECKAS
cuctema (M30JUpPOBaHHAs, OTKpPBITas, 3aKphiTasi), (pa3za, TOMOTCHHBIE U TETEPOTCHHBIC
CUCTEMBI, TTapaMeTpbl COCTOSHUS (3KCTEHCHUBHbIC, MHTEHCUBHBIE), (DYHKIIUU COCTOSHUS,
XUMHUYECKHH  TEepMOIMHAMMYECKHI TMpolecc (CaMONpOM3BOJbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

13 [lepBbIii 3aKOH TEPMOJMHAMHKUA M €T0 MPUJIIOKEHHUE K MpolleccaM B HJICATbHOM Trase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY

14 [Tonsitue TemmoBoro »¢d@exrTa XUMHUYECKOW peakmuu: TeIuioBol 3(PdeKT peakiuw,
TEPMOXMUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHHUS, CTAHJAPTHBIE TEPMOIMHAMUYECKUE
YCIJIOBHMSI, CTAH/IAPTHAS SHTAJIbIUS PEAKIINH

15 CraHgapTHBIC SHTATBIINYA 00pa30BaHUS M CTOPAHUS BEIIECTB

16 3akoH I'ecca u ciencTBUA U3 HETO

17 Bropoii 3ak0H TepMOIMHAMUKN. DHTPONUS KaK (P)YHKIUS COCTOSHUS CUCTEMBI

18 Tperwnii 3aKOH TePMOIUHAMHUKHN. AOCOIOTHBIC 3HAUCHUSI CTAHIAPTHBIX SYHTPOIHIA BEIIECTB

19 Kpurepun HarmpaBI€HHOCTH CaMONPOM3BOJIBHOTO IIPOLIECCA B 3aKPBITOM cucTeEME

20 Kunernka xumudeckux peakiuii. OCHOBHBIE NOHITHSI U ONPEIEIICHUS




21 OCHOBHOM MOCTYJIAT XUMUYECKOW KUHETUKH
22 Biistnue Temneparypsl Ha CKOPOCTb XMMUYECKUX PEAKIUI
23 TeopeTnyeckne NpeACTaBICHUS O CKOPOCTAX AIEMEHTAPHBIX PEAKII
24 Oco0eHHOCTH KMHETHUKH TeTePOTeHHBIX peakiuil. Peakiuu Ha rpaHuiie paszaena TBEpIOe
TEJI0 — I'a3 U TBEPJAOE TENO — )KUJIKOCTh
25 OcHoBbl kaTanu3a. OCHOBHBIE TOHSTUS M omnpeneneHus. MexaHu3Mbl NPOTEKAHUS
KaTaJIUTUYECKUX PEaKIil
26 Xummnueckoe paBHoBecue. OOpaTumble U HEOOpaTHUMble XMMHUYECKHE peakuuu. Bunuel u
0COOEHHOCTH XMMUYECKOro paBHOBecHus. KonndyecTBeHHbIE XapaKTEePUCTUKU XUMUYECKOTO
paBHOBECHS
27 Brusinue pasnuyHbix (BakTOpoB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OIMUCAHUS
PaBHOBECHSI B TE€TEPOTr€HHBIX CUCTEMAX
28 O6mue croiicTBa pacTBOpoB. OCHOBHBIC MMOHATHS M ONPEICICHUS
29 CriocoObI BeIpaKCHHST KOHIICHTPAIIMK PACTBOPOB
30 XHMMHUYECKUE PABHOBECHUS B PACTBOPAX: COJIbBATALIUS
31 TepmonrHaMHYeCKHE XapaKTEePUCTUKH TIpoliecca 00pa3oBaHuUs PaCTBOPOB
32 KonnuraruBabie cBolicTBa pacTBOPOB
33 BrusiHue pa3nuyHbIx GaKTOPOB HA CBOHCTBA PACTBOPOB DJIEKTPOIUTOB
34 Jucconmarus ciaabbIX 2JIEKTPOIUTOB
35 PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB
36 HNoHHble paBHOBECHS B BOJHBIX PACTBOPaX 3JIEKTPOJIUTOB
37 I'upponus coneil: Mo KaTHOHY, 1O aHWOHY, MONHBIA ruaponu3. CTeneHb U KOHCTAHTA
TUAPOIN3a
38 [TpousBeeHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUs 0CaIKa
39 HamnpaBnenne 0OMEHHBIX TPOIIECCOB B PACTBOPAX AJICKTPOJIUTOB
40 OKHMCIMTEbHO-BOCCTAHOBUTENIBHBIC peakiiu. MeTo 1 3JIEKTPOHHOTO OaslaHca
41 DJIEKTPOAHBIE MPOIECCHI: OCHOBHBIE ONPECICHHS
42 3akonbl Dapanes
43 [ToreHnumanel 3JIEKTPOXUMUYECKOW CUCTEMBI. JIBOMHOM AJEKTPUUECKUN CIION.
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 Knaccudukanus Koppo3nOHHBIX Cpef, pa3pylieHui U npoueccoB. [lokazarenu ckopocTu
KOPPO3UH
48 XuUMHUUYECKasi KOPPO3Usi: BUIbl U Pa3HOBUIHOCTU
49 DJIEKTPOXMUMUYECKasi KOPPO3HS: TPUUMHBI 1 MEXAHU3M BO3HHUKHOBEHUS
50 3amura OT KOPPO3UHU: JIETUPOBAHUE METAJUIMUYECKUX MaTepHaloB; U3BMEHEHUE COCTaBa U
CBOMCTB KOPPO3HMOHHOM CpPE/Ibl; IJEKTPOXUMHUYECKAs 3aIMTa: BUIbI 1 MEXaHU3M JECHCTBUS;
3aIMTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPUMEHECHHUS
7.3.2. Kpurepuu u HOPpMBbI OLIEHKH
®opma
CemecTtp TIpOBEACHMH . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHO
arTecTaumu
4 3aueT (YCTHO) CryneHt nMeeT OIICHKH
GATTCHON «3a4T€HO» 3a  KOHTPOJIbHbBIC
pabotrer NeNe 1-3, oT4ersl 1O
nabopaTtopHbIM paboTam NeNe 1-




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

3, oTBevaer Ha | unu 2 Bompoca
3aueTHOoro Owimera w3 2-X
BOIPOCOB

«HE 3a4YTCHO»

CTygeHT He HMEeT OILICHKHU
«3auTeHO» 3a OJIHY Uiu Oosee U3
KOHTPOJBLHBIX paboT NeNe 1-3, 3a
oqMH wixd Oojlee OTYET II0
nabopaTtopHbiM padoTam NeNe 1-
3, 00 AMEET OLICHKH
«3aYTEHO» 32 BCE KOHTPOJbHBIC
paboter NeNe 1-3 u oTyeTsl 1O
nabopaTtopHbIM padoTam NeNe 1-
3, HO HEe OTBEYACT HU HA OJUH
BOIIPOC 3a4E€THOrO OmIieTa




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeOpraHMYECcKasi XUMHL: YUeOHUK YueOHUK 2020 OBbC «Jlanb»
/ H. C. AxmeToB. - 11-¢ u3n., crep. - CaHKT-
[TerepOypr: Jlanb, 2020. - 744 ¢c. - ISBN
978-5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mon | O6mas xumus. Teopus u 3agauu : yueOHOE Y4eOHoe mocodue 2022 OBC «Jlanby»
pen. H. B. Koposuna, H. B. | moco6ue ayis By3os / H. B. Koposun, H. B.
Kynemosa. Kynewos, O. H. I'onuapyk [u ap.] ; noa
penakumeit H. B. Koposuna u pod. H. B.
Kynemosa. - 6-e u3n., crep. - CaHKT-
[TerepOypr : Jlanb, 2022. - 492 c. - ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropog, B. B. O6m1ast xumus : yaeOHUK 15 YueOHUK 2021 OBC «Jlanby»

By30B / B. B. Eropos. - 2-¢ u3z., crep. -
Canxrt-IlerepOypr : Jlans, 2021. - 192 c. -
ISBN 978-5-8114-6936-9.




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

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

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

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

3 | KIO. Tapxos O0mass ©u  HEOpraHWYecKas  XUMHUS. Y4eOHoe mocodue 2019 OBC «Jlanby»
OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakuMM W XUMHYECKOe paBHOBECHE.
COopHUK 3aJaHUld ¥ BAapUAHTOB: ydeOHOE
nocobue / K. 1O. TapxoB. — CaHkT-
[TerepOypr: Jlans, 2019. — 80 ¢. — ISBN
978-5-8114-3302-5.

4 | H.H. IlaBnos OO6mias 1 HeopraHuYecKasi XUMHUs: Y9eOHHK / YueOHUK 2011 OBC «Jlanby»
H. H. [TaBnoB. — 3-e u3x., uchp., J0M. —
Cankr-IlerepOypr : Jlanp, 2011. — 496 ¢. —
ISBN 978-5-8114-1196-2.




8.3. Ilepeuens npogeccuoOHANBHBIX 023 JAHHBIX M MHGOPMALMOHHBIX CIIPABOYHBIX
cucTemM

- BytnepoBckue coobmieHus [DIeKTPOHHBIA pecypc] : MHOTOMpeIMeT. Hayd. KypH. /
OO0 «MHHOBAILIMOHHO-U3IATEIILCKUN 10M «byTIepOoBCKOE HacieAue»». — DIEKTPOH. KypHal. —
Kazanp : OOO «HHOBaMOHHO-U3aTeNbCKU oM «byTiiepoBckoe Haciaeaue»», 1999- . Pexum
JIOCTYyTIa K >KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

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

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanvenopanue IO PexBU3UTEI 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 neicTBUs — 6eCCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JeicTBUSL — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJIs1 OCYIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca MO0 JMCUUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa00PaTOPHii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl IPOBEACHHUS

n/n | NpakTU4YecKUX U Ja00paTOPHbIX 3aHATHM,
MOMeEIEeHHU JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcsi (Homep ayIMTOPUM)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

1 Jleximonnast ayautopus (A-125) CTOJIBl  YYEHUYECKHE TPEXMECTHbIE U
JIBYXMECTHBIE MOHOOJIOKH, CTOMI
MPENOJaBaTEIbCKHIA, CTYyI

npernojaBaTenbCkuii, Kadempa,  Jgocka
MeJoBas. JKpaH HaBECHOW, MPOEKTOp,
MPOLIECCOP. MBIITb KOMIL., TYJbT.

2 Jlabopatopust oOmeit u Heopranumdeckoil | CTon abopaTOpHBIA, CTOJM TPUOOPHBIH,
xumni (A-310) BBITSDKHOM ImIKad, mKad IIs peakTHBOB,
mkad I MOCYAbl, MapTa ydyeHUYecKas,
CTON  THUCHMEHHBIA, TYMOBI, MOWKH,
Ta0ypeThl, T0CKAa MEJIOBas.

3 AynuTopust ais caMocTosTenbHoi paboTsl (I'- | CTobl, CTYINbs, KOMITBIOTEPHI.
401)



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