MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.5.09

(uHOeKc QUCYUNIUHBL)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Xumus

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAIPABJICHUIO TOJTOTOBKH
22.03.01 MarepuasioBeicHHE U TEXHOJIOIMH MaTEPHUAIIOB

HaIpaBJIEeHHOCTH (TIPOdUIIH)
CoBpeMeHHbBIE MaTepUANTBl U TEXHOJIOTHH WX MTPOU3BOICTBA

dopma 00ydeHHS: OUHas
I'onx maGopa: 2020
Oo6mas TpynoemMkocth: 4 3E

Pacnpeneﬂeﬂne YacoB JUCHUIIMHBI IO cCeMeCTpamM

CemecTtp 1

DopmMa KOHTPOJIA 3a4eT Hroro
Buj zanaruii
Jlexuu 30 30
Jlaboparopnbie 12 12
[IpakTrueckue 18 18
PykoBonicTBO: KypcoBbie paboTh! (poekTsi) / PI'P
[IpoMexxyTouHas arTecTanus 0,25 0,25
KonraktHas pabora 60,25 60,25
CamocrosiTenpHas pabora 83,75 83,75
KoHTpoib
Hroro 144 144
( )

AOKYMEHT MNMOAMNMCAH
SNEKTPOHHOW MNOAMUCHIO

Ceptudmkat: 014FF7890041AFC5824E0982EFBO9CO0A4F
Bnapeneu: byHeB Anekcanap CusicatoBu4
HencteuteneH: ¢ 02.11.2022 go 02.11.2023




Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.T.H. TpommHa M.A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpaMmma AuCHHUIUTMHBI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaIpPaBJIEHUS TOITOTOBKU
22.03.01 MarepuanoBeeHHE U TEXHOJIOTUH MAaTEPHAJIOB

Cpok peiicTBus pado4eil NporpaMMsbl AUCHHUILIMHBI 10 «19» cenTsiops 2023 r.

COI'NTACOBAHO

3aBenyromuii kadeapoit «HaHOTeXHOIOTHH, MATEPHATIOBEICHUE U MEXAHUKA)

« _» 20 T. ['.B. Knenios
(noonucs) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acenanuu neHTpa MEIUIUHCKOW XUMUH

(mporoxon 3aceqanus Ne3 ot «19» centsops 2019 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 B3aHMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

JIuCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oaszupyercs JaHHas JUCIUTLIINHA!
«BrIcIIag MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: «Marepuanosenenne 1 TKMy, «9kosorusy», « TeXHOTOTUS KOHCTPYKIITMOHHBIX

MaTepUajoBy,
HAHOCTPYKTYPUPOBAHHBIX

«MeTtamnueckue
MAaTepHaAIOBY,
«HaHOCTpyKTYpHBIE MaTepUalIbl

«DPuzuka u XUMHUA
CHEIUAIbHBIE  TTOKPBITUD,
MaTepualbl U  TEXHOJOTHUUY,

U HEMETANIMYECKHE MaTepuaibhy,
«Marepuansl U

U TexHonorun», «HoBwie

«HaHOCTpyKTypHpOBaHHbBIE MaTEPHAIIBI.

3. IlnanupyemMblie pe3yabTaTbl 00y4eHUs

dopmMupyemblie U

Ili1anupyemble pe3yibTaThbl 00yUeHUs

HCIIOJIb30BaTh B MCCIIEIOBAHUIX
148 pacquax 3HAaHUsA O MCETOHAax
HCCJICIOBaHMS, aHajmn3a,
AUArHOCTUKHU U MOI[GJII/IpOBaHI/IH
CBOMCTB BEIIECTB (MaTEpHAIIOB),
(bI/I3I/I‘IeCKI/IX 148 XUMHUYCCKUX
mporeccax, HPOTEKAIONUX B
MaTepuaiax Mpu UX MOIy4YECHUH,
00paboTKe ¥ Mo IUPUKAIIUH

KOHTPOJIUpYeMble
KOMIIETEHIIMH

OIIK-3. '0TOBHOCTh IPUMEHSATH | 3HATh: OCHOBHBIE 3aKOHBI B3aMMOCBS3U MEXIY CTPOECHUEM U

dbyHIaMeHTaTbHBIC XHUMHUYECKHUMU CBOMCTBaMHU BEIIECTB; OCHOBHEIE

MaTeMaTU4YeCKue, 3aKOHOMEPHOCTH, COIIPOBOXKIAIOIIINE B3aNMOJICHCTBUS

€CTECTBCHHOHAYYHbIC M | BEIIECTB

OOILEHHXKEHEPHBbIE 3HAaHUS B | YMETh: aHAIM3UPOBATh MMOJYYEHHBIC PE3YJIBTATHI; TIPOBOIUTH

npodeCcCuOHATBHON 00pabOTKy ¥ aHAIU3UPOBATh XUMHYECKHE TIPOIIECCHI;

JEATEIIbHOCTH COCTaBISITh  MaTepuajbHbIe, DHEPreTHUYECKHE  OalaHCHI
XUMHYECKUX peaKui
Bragers: crnocoOHOCTHIO TPOBOAWUTH aHANW3 WHGOPMAIUY;
METOJaMH aHaJN3a XUMHYECKHX TPOIECCOB; CIIOCOOHOCTHIO
COCTaBIICHUSI MATEPUABHBIX W DHEPreTUYECKUX OallaHCOB
XUMHYECKUX peaKui

I1IK-4. CriocoOHOCTE | 3HaTh: METOOBI HCCIIENOBAHHUA, aHaJIN3a, IHATHOCTHUKH H

MOJICIMPOBAHUS CBOMCTB BEIIECTB (MaTepUaioB), (GU3NIECKUX
U XMMHMYECKUX IIpoLeccax, NPOTEKAIUX B MaTepuaiax Ipu
WX TIOJy4eHUH, 00pabOTKE U MOIUPUKAIINH

YMeThb: HCIOJIb30BaTh B UCCIEIOBAHUAX U pacyeTax 3HaAHHS O
METOJaX  MCCIEeNOBaHUs,  aHalW3a, JUAarHOCTHUKU U
MOJICTTMPOBAHUS CBOMCTB BEIIECTB (MATEPHATIOB), (PU3HUECKUX
U XMUMHUYECKHUX Ipolieccax, MPOTEKAIINX B MaTepraiax Mpu
UX MOJYYeHUHU, 00pabOoTKe ¥ MO (UKAITIH

Brnaners: MeTonaMu ucciieJoBaHMs, aHAIKU3a, TUaTHOCTUKU U
MOJICTTMPOBAHUS CBOMCTB BEIIECTB (MaTEPHATIOB), (PU3HUECKUX
U XMUMHUYECKHUX Ipolieccax, MPOTEKAIINX B MaTepraiax Mmpu
UX MOJYYeHHUHU, 00pabOTKe U MO (UKAITIH

[1K-7. CnnocoGHOCTB BEIOMpATH U
INPUMEHSATh  COOTBETCTBYIOIINE

3HaTh: TEXHUKY 0€30MacHOCTH B XMMHYECKOH J1aboparopuy,
METO]Ibl MOACTHPOBAHHS XUMHUYECKHX ITPOIIECCOB




METOAbI MOACIINPOBAHUA

(GU3HYECKUX, XUMHUYECKUX
TEXHOJIOTUYECKUX MPOIECCOB

n

YMeTh: OpraHn3oBaTh XUMUYECKUH SKCIIEPUMEHT, BEIOUPATh U
NPUMEHSATh COOTBETCTBYIOIIME METOJBl MOJIETUPOBAHUS
XUMHYECKHX IMPOIECCOB

Brnanets: METOAUKOM MMOCTAaHOBKH XAMHUYECKOTO
SKCTIIEPUMEHTa, CIIOCOOHOCTBIO BBIOMpAaTh W TPUMEHATH
COOTBETCTBYIOIIME METOJAbl MOJEIUPOBAHUS XUMHUYECKUX
POLIECCOB




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

®opMbI TEKYyILET0

Bun . KOHTPOJIA
Moayas (pa3ges) | yueOHOI HanMeHOBaH?e TEM SAHITHH CemecTp Obnem, bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHoO¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyib 1. JIexl OCHOBHEBIE MOHATHSA U 3aKOHEI XUMUH 1 2 - -
CtpoeHue u [pl Pacuets! o opmynaM U ypaBHEHHUSIM 1 2 5 - KontponbHast pabora
CBOICTBA BEIIECTBA Nel
Jlex2 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 1 2 - -
BEILIECTB
Cpl N3l 1 4 - -
Jlab1 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 1 2 10 - OTtuer 1o
BEIIIECTB nmabopaTopHOi paboTe
Nel
Jlex3 Crpoenune atoMoB. Ilepuonnueckas 1 2 - -
cucteMa anemenToB J[.M. MenpaeneeBa
IIp2 CrpoeHue aTOMOB 1 2 5 - KontponbHast pabora
No2
Jlex4 Xumuyeckas cBs3b. [[pocTpancTBeHHOE 1 2 - -
CTPOEHHUE MOJIEKYI
Ip3 Xumnueckas cBsa3b. [IpocTpancTBeHHOE 1 2 5 - KontponbHast pabora
CTPOEHUE MOJIEKYJT No3
Monayib 2. JIex5 TepMoauHamMuKa XMMUYECKUX MTPOLIECCOB. 1 2 - -
TepMoauHaMuKa u QYHKIUNA COCTOSIHUSA: BHYTPEHHSA
KUHETHKA SHEPTHUsl, SHTAIIBIINS
XAMHUYCCKHUX Jlex6 OYHKIIMU COCTOSIHUS: SHTPOMUS, SHEPTUs 1 2 - -
[IPOLIECCOB I'n66ca. HanpaBnenue npoTekanus
XUMHYECKUX PEaKIui
Cp2 NA32 1 4 - -




®opMbI TEKYyILLET0

Bun . KOHTPOJIA
Moayas (pa3ges) | yueOHOI HanMeHOBaH?e TEM SAHITHH CemecTp Obnem, bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
JIa02 Onpenenenne SHTANBINNA PEAKIUN 1 2 10 - OTtyer o
nmabopaTtopHOit paboTe
No2
[1p4 TepMoauHaMuKa XUMUYECKUX PEAKIINI 1 2 5 - KoHTtposibHas paboTa
No4
Jlex7 XuMHueckass KHHETHKa. BiusiHue Ha 1 2 - -
CKOpPOCTb XUMHYECKHX PEaKLUN
KOHIIEHTpAllUH, 1aBJICHUS
Jlex8 BinsHue Ha CKOPOCTh XUMUYECKUX 1 2 - -
peakuuii TeMrnepaTypsl, KaTaau3aTopoB.
XUMHUYECKOE PABHOBECUE
Cp3 N33 1 4 - -
J1a63 CKOpOCTh XMMUYECKUX PEAKIUH. 1 2 10 - OTyeT no
XUMHYECKOE PAaBHOBECHE nmabopaTopHOi paboTe
No3
[Ip5 Kunetnka XuMHYECKUX peakiui 1 2 5 - KoHTposibHas paboTa
No5
Monayib 3. JIex9 PactBopbl. CriocoOBI BBIpaXKEeHUS 1 2 - -
PactBops! u KOHIICHTPALlUU PACTBOPOB.
PIEKTPOXUMHUYECKUE KonnuraruBHble cBOMCTBAa pacTBOPOB
[IPOLICCCHI [Ip6 CriocoObI BEIpKEHUST KOHIICHTPAITTT 1 2 5 - KonTponbHas padora
pacTBOpPOB No6
JIex10 CBoiicTBa pacTBOPOB JICKTPOJIHUTOB: 1 2 - -

JUCCOIMAIMS. MOHHOE MPOU3BEICHHE
BOJIbI, IPOU3BEICHUE PACTBOPUMOCTH,
THJIPOJIA3 COJIeH, HalpaBiIeHUe OOMEHHBIX
peakuuii




®opMbI TEKYyILLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHITHH Oonem,
Mopyas (pa3gen) | yueOHOM N CemecTp bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThbI OLICHOYHOI0
CpeCTBa)
Cp4 N34 1 4 - -
Jla64 PacTBOpBI 37E€KTPOIUTOB 1 2 10 - OTuer 1o
nmabopaTtopHOit paboTe
Ne4
[Ip7 CaoiicTBa pacTBOpOB 1 2 5 - KonTponbHas pabota
N7
Jlek11 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE 1 2 - -
peakuuu
Cp5s 135 1 4 - -
Jla65 1 2 10 - OTyeT no
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC .
nmabopaTopHOi paboTe
peakuuu
Ne5
Jlex12 DJIEKTPOXUMHUYECKUE CUCTEMBI. 1 2 - -
["anpBaHMYECKHE DIIEMEHTHI
Jlex13 DNEeKTPOIN3 pacilIaBoOB U BOAHBIX 1 2 - -
pactBopoB. 3akoHbl Dapanes
Jlex14 Koppo3us MetannoB. XuMuyeckas 1 1 2 - -
ANeKTpoXuMudeckas Koppos3usi. CriocoObl
3alIUTHl METAJUIOB OT KOPPO3UU
Cp6 136 1 4 - -
J1a66 Koppo3zus metanios 1 2 10 - OTyeT mo
nmabopaTtopHOit paboTe
Ne6
[1p8 DNEKTPOXUMUS 1 2 5 - KonTponbHas pabota

No8




®opMbI TEKYyILLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHITHH Oonem,
Mopyas (pa3gen) | yueOHOM N CemecTp bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThbI OLICHOYHOI0
CpeCTBa)
I1p9 Ntorosoe 3ansTue 1 2 - -
Cp7 N3yuenue TeopeTuueckoro Marepuana mo 1 59,75 - -
KypCY JIEKIIHi, TOATOTOBKAa K HTOTOBOMY
TECTUPOBAHUIO (3aUeTy)
ITA [IpomexyTouHas aTTecTamus (3a4eT) 1 0,25 - - Bomnpocsl k 3auety Ne
1-50
™ Nrtorooe TecTupoBanue 1 2 100 - TecToBbie 3amanust Neo
1-2092
Hroro: 144 200

Cxema pacuera ntoroporo 6auia «(Cymma + Tep)/2» - cymma 0aiioB 1o BceM yueOHBIM MEPOIIPUSATHSAM, IPETYCMOTPEHHBIM B Kypce + cpeiHee

apu(pMETHYECKOE TI0 BCEM MPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3arys yaeOHOTo Mpoliecca B By3e, OCHOBaHHAas Ha JIKITMOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOydenus. K ¢opmam oO0ydeHUsT OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHUS, a
TaK)K€ caMOCTOATENbHAss paboTta. Ha JeKkmusax MCHOJIb3YIOTCS HATJISAHBIE M CIOBECHBIC METOJIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUECKUE
MeToabl. O1ieHnBaHNE 3HAHUH CTYICHTOB MPOU3BOIUTCS 110 OATEHO-PEUTUHTOBOM CHUCTEME.

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

Tembl JTeKUMOHHBIX 3aHATHIA:

OCHOBHBIE MIOHATHUS U 3aKOHBI XUMHH.

OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB.

Crpoenue atoMoB. Ilepuonnueckas cucrema anementoB .M. Meneneesa.
Xumuyeckas cBs3b. [[poCTpaHCTBEHHOE CTPOCHHUE MOJIEKYII.

TeMbl NpakTUYeCKUX 3aHATHIA:

Pacuets! o hopmynaM U ypaBHEHHUSIM.

Crtpoenue aToma.

Xumndeckas cBa3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

Tema 1a00paTOPHOTo 3aHITHS:
OCHOBHBIE KJTaCCHl HEOPTaHMYECKHUX BEIIECTB.

HN3y4uB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

HMMETh TMPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIAaCCU(PUKAIIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHbI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMUYECKUN SKBUBAJIEHT, MOJISIpHAsI MAacCa XUMUYECKOTIO SKBUBAJICHTA);

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

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YHClia, MPaBUiia U MPUHIIUITBI COCTABIICHHS SJICKTPOHHOW KOH(UTYpAITN XUMUYECKOTO JIEMEHTA;

- TUIIBI XUMUYECKOW CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUIMYECKYIO, BOJIOPOAHYIO),
UX CBOICTBA U XapaKTEPUCTUKH;

- MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.

YMeTh:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAINU3 MOJTYYCHHBIX Pe3yJIbTaTOB;

- MPOBOJIUTH KOJIMYECTBEHHBIE PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEaKIInii;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYpAIINIO0 XUMUYECKUX 3JIEMEHTOB;

- ONpeNEeNsATh TUIl XUMUUYECKOU CBSI3U B BEILLIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJISITh CTPYKTYPHYIO (GOPMYJTy BEILIECTBA.

MeTtoanueckue peKOMEH/IAINH M0 H3YYEeHHIO MO/TY.JIsI

ITpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- U3yYUTh Y4YEOHBId Marepuaj IO COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIB3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;



- aKIICHTUPOBATh BHHUMAaHWE HA: OCHOBHBIX [MOHATHUAX M 3aKOHaX XHUMHH;
KJIacCU(UKALMK BEHIECTB; OOIIMX XMMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOECHUU
aToMa; KBAHTOBBIX YHMCIAX; COCTABJICHUU DJIEKTPOHHON KOH(MUTYpAIlUM XUMHUYECKUX 3IJIEMEHTOB;
TUTIAX XUMUYECKOHN CBSI3H; IPOCTPAHCTBEHHOM CTPOCHHH MOJIEKY.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

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

2. PaccunraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH €€
OTHOCHUTEIIbHAsl MOJIEKYJIsIpHasl Macca paBHa 98.

3. OTHOcuTeNnbHAs IJIOTHOCTh Ta3a MO BOJOPOAY, coaepxauiero 27,27% yraepona u
72,73% xucnopoaa, paBHa 22. OnpenennTe OTHOCUTEIbHYI0 MOJIEKYJISPHYIO MacCy rasa M €ro
XUMHYECKYIO (hopMyiTy.

4. OTHOCHUTENBHBIE MIJIOTHOCTH Ta30B MO BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy | i1 kaxxaoro rasa.

5. Onpenenure, kakoi 310 MeTtawi, ecau 1,6 r© kampuus u 2,615 © IByXBajieHTHOTO
MeTaJljia BHITECHSIOT U3 KUCIOTHI OJMHAKOBBIA 00BEM BOJOPOIa IPHU OJAHUX U TEX )K€ YCIOBUSIX.

6. Xnopun metamia couepxkut 69% xmopa. OTHOCUTENbHAS aTOMHAs mMacca MeTajia
paBHa 47,9. Onpenenure cTeNeHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. [pu Temneparype 100°C u naBnerun 50 aT™. ras 3aauMaer oobem 10 m>. Tlpusenute
00bEM ATOTO Ta3a K H.y.

8. Hanummre moaHbIe 21eKTPOHHBIE KOH(DUTYpAITTH aTOMOB JIEMEHTOB C IMTOPSIKOBEIMU
HOMepaMH 15 u 23. YKaxuTe BaJ€HTHBIC 3JIEKTPOHBI ATUX AJIEMEHTOB.

9. Hanummre 31eKTpOHHbIE KOH(DHUIYpaIlii aTOMOB Cephbl 1 XpoMa 1 HoHoB S* u Cr'.
CpaBHUTE paguychl aTOMOB U HOHOB.

10. YV kakux U3 HUXKE MPUBEICHHBIX MOJEKYJI XUMHUYECKHE CBSI3M HUMEIOT MOJISPHBIN
xapaktep: Oz, CO, HF, N>, NHs.

1. Onpenennute BaICHTHOCTh AIFOMHHHSI B OCHOBHOM U BO30YKJI€HHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB 0OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHUSAX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MacCy SKBHBAJE€HTa HOHOB JKejle3a B
TNpUBEeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

15. PaccunTaiiTe MOSIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHAIOT

u3 kucnotel 30 M Bomopoaa (H.y.).
Monayab 2. TepMoguHAMUKA H KHHETHKA XMMHYECKHX NMPOLECCOB

TeMBI JJeKIIMOHHBIX 3aHATHI:

TepmoauHaMuKka XUMUYECKUX NpoueccoB. DYyHKIMM COCTOSHUSA: BHYTPEHHSAS JHEPrus,
SHTABIUS.

OYHKIMK COCTOSHUSA: SHTpoMNHUs, sHeprusi [ m66ca. Hanpapnenue nporekaHusi XUMHUYECKUX
peaKLHnii.

XyuMHUYecKasi KUHETHMKa. BiusHHMEe Ha CKOPOCTh XMMHYECKMX PpEaKUUH KOHIIEHTPALMH,
JIABJICHUSI.

BnusiHue Ha CKOpOCTh XMMHMYECKUX PEAKIIMH TeMIIepaTyphl, KaTaaIu3aTOPOB. XUMHUYECKOE
paBHOBECHE.

Tembl NIpaKTHYECKUX 3AHATHIA:
TepMoanHaMHKa XUMUYECKUX PEAKIIUM.
KuneTnka XuMUYeCKUX peaKkIuu.



Tembl 1a00pATOPHBIX 3aAHATHIA:
OnpeneneHne SHTAIBIINN PEAKIIUH.
CKOpOoCTh XMMMUECKUX pEeaKLUi. XMMHUYECKOE PaBHOBECHE.

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh MPEJCTaBlIeHNE 00 SHEPTeTUUECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX TPOUCXOTUT
B3aUMOJICHICTBHE MEXIYy BEIIECTBAMM;, CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
perynupoBaHusl.

3HATh:

- TepMOJIMHAMHYECKHE (PYHKIIMU COCTOSTHUS, CIIocod u3 pacyeTa (3akoH ['ecca m ero
CJICZICTBHE);

- BJIMSTHUE TEeMIIepaTypbl Ha BO3MOXKHOCTh MPOTEKAHUS PEAKIMH B 3aBUCUMOCTU OT
YHUCIIEHHBIX 3HAYCHUH SHTAIBITHH U YHTPOITHH PEAKIUY;

- BJIMSTHUE Ha CKOPOCTb XMMMYECKOHN peakIuu KOHLEHTpAalUU (3aKOH JEHCTBYIOLIUX
Macc);

- BIIMSIHME HA CKOPOCTh Peakiuu temneparypsl (nmpaBuwio Bant-I'odda u ypaBHeHHE
AppeHnnyca);

- BJIMSTHUE HAa CKOPOCTh PEAKIIMK KaTalu3aToOpoB;

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

yMeThb:

- MPOBOJANTH XUMUYECKHI SKCTIEPUMEHT U aHATHU3 TIOTYYCHHBIX PE3yJIbTaTOB;

- OTIpeAeNATh BO3MOXKHOCTh MPOTEKAHUS pEeaKIIUu;

- pEeryaupoBaTh CKOPOCTb XMMUYECKON peaKIiH.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHMH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHGEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIIEHTUPOBAaTh BHUMAHME HA: JHTAJILIUU 0Opa3oBaHUS, CTOpPAaHUS W PEaAKIIWH,
SHTPONUU BEIleCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpPaBHEHUSAX IJISI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPruM AaKTHUBAI[UM; OCOOCHHOCTSX TMPOTEKAHHS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coenunenun 3,2 T xeneza € KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINI0 00pa3zoBaHus okcuaa xemnesa (II).

2. PaccuunTaiiTe TEMIOTBOPHYIO CTOCOOHOCTH METaHa.

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

4. CnenaliTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKUUh B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenenute 3HAKM UW3MEHEHHUS OHHTAJbIMM M DHTPONHUHU ISl CIEAYIOIIETO
TepMoarHamMuieckoro npouecca: 2Ha ) + Oz = 2H20.

7. B kakux ciyyasx SHTalbIUS CrOpaHWsS MPOCTOrO BEIIECTBA pPaBHA SHTAIBIUU
00pa30BaHUs CIOKHOTO?

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

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK TI0 KOMIIOHEHTAM CIICYIOIIEH XMMHUYECKOM
peakuu: 2C2He + 702 — 4CO2 + 6H-O0.

10.  Bo ckoibKO pa3 W3MEHUTCS CKOPOCTh PEaKlUUU MPU U3MEHEHUU TEMIIepaTypbl Ha

30°C, ecm y = 3,0?



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

2 paza?

12.  Ilouemy vnp peakiuu Na + H2O — oriamnyaercs ot vnp peaknuu Ca + HoO —?

13. Hanummure MatemaTrueckoe BbIpaXkeHHe sl CKopocTy mpsiMoit peakiuu CaOm) +
COz(r) — CaCOs3(s).

14. N3meHenne kakux (pakTopoB BEI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiu No

. 0 _ .
+3H2 <> 2NHs; AH | =-92 x/Dx B CTOpOHY IIpsIMO¥i peakuun?

15.  BbluucianTe HCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BecTHB: 2NO + Cly <> 2NOCI, [NOJ=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 mob/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

TeMBI JJeKIMOHHBIX 3aHATHI:

PactBopel. CriocoOBl BhIpa)K€HUS KOHIIEHTpAIMUW pacTBOpoB. KosmuratuBHbIE CBOMCTBA
pacTBOpPOB.

CBoiicTBa pPacTBOPOB 3JEKTPOJIMTOB: JMCCOLMALMS. HOHHOE IPOU3BENCHHUE BOJBI,
MPOU3BEICHNE PACTBOPUMOCTH, THAPOIIN3 COJICH, HAMPaBICHHE OOMEHHBIX PEaKIUH.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DNEeKTpOXUMHUYECKNE CUCTEMBI. ['albBaHUUECKHE SJIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOAHBIX pacTBOpoB. 3akoHbl Dapanes.

Koppo3us MeramnoB. XuMmuueckas U IJIEKTpOXUMHUYECKass Koppo3us. CrocoObl 3alluThI
METAJNIOB OT KOPPO3HH.

Tembl NpaKTHYECKUX 3AHATHIA:

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALUU PaCTBOPOB.
CaoiicTBa pacTBOpPOB.

DJIEKTPOXUMHUS.

Tema j1a00paTOPHBIX 3aAHATHIA:

PacTBOpBI 271EKTPOIIUTOB.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
Koppo3zus metannos.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETh MPEJICTaBICHHE O PAacTBOpaxX; O CIoco0ax BBIPAXKEHHUS KOHIICHTPAIMU PacTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; SIEKTPOXUMHYCCKUX
npolieccax: ralbBaHUYECKHX, HIEKTPOIN3a, KOPPO3HUH.

3HATh:

- COCTaBHBIE YaCTHU PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IIEKTPOJIUTOB;

- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  YpaBHMBAHUSA  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajaHca v MOJypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- AIIEKTPOJIN3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

- 3aKOHBI AJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXAHU3MBI UX IPOTEKAHUS;

- CHOCOO0BI 3alUThl METAJUIOB OT KOPPO3UH.



- MIPOBOJIUTHh XUMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIyYCHHBIX PE3yJIbTATOB;

- OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIpPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTABJIATh TAJIBBAHUYECKHE TIPOIECCHI, OMPEACIATh AICKTPOIABIKYIIYIO CHITY
TaJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIIECCHI XUMUYIECKOH M AIEKTPOXHUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJIOB OT KOPPO3HUH.

MeToauyeckne peKOMEHIAUMHU M0 U3YYEHUI0 MOIYJIsl

[Ipu ocBoeHMH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEeMAaTHKE;

- AKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKCHHUS
KOHIEHTPALlUU PACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI AJIEKTPOHHOTO OanaHca v MOTypEeakIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAaHMYECKUX 351eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU MTPU ATEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

16. KakoB Tun XuMu4eckol CBSI3M B AJeKTposiTax? Kakue 31eKTpOoIuThl Ha3bIBAKOT
noreHnuanbHeIMuA? UcTuHHBIMUA?

17.  Hanummmre nuccorumanuio a) cynbdura HaTpus u 0) ruapodocdara kanus mo nepBoi
U BTOPOU CTYIICHSIM.

18. Bripasute koHCTaHTY Aricconrani opToGochOpHON KUCIOTHI 10 TIEPBOM CTYIIEHH.

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

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

21.  Omnpenenute Temreparypsl 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 pacrBopa KOH u 6) 0,1 M pactBopa NHsOH (K= 1,74-10
5
).

24.  Omnpejenure pacTBOPUMOCTh THAPOKCHA aTIOMUHuS, eciu ero [P = 5,7-1032,

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

26.  Hanumwre ruiponu3 CIEIYIOUIUX COJIEH U ONPENeUTe CPeAY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

27.  lTlokaxwuTe CTpOCHHE MHUIEIBI MPH MPWIMBAHUM U30BITKA pacTBOpa THUAPOKCHUIA
HATpUs K pacCTBOPY XJIOpUJIA IIUHKA.

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

29.  Kakyro cuctemy Ha3bIBalOT AIEKTPOXUMUYECKON?

30. CocTraBbTe CXE€MY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM M3 KOTOPHIX KOOAIBT

CJIy’KWJI ObI KaToJIOM, a B JIpyroM — aHojoM. Hamumure ypaBHEeHHs peakluui, TPOUCXOIAIINX TIPU
paboTe ITUX DIIEMEHTOB.



31.  T'anbBaHMYECKHI DJIEMEHT COCTOMT U3 XPOMOBOTO JIEKTPOAa, norpyxxenHoro B 0,01
M pactBop CrSO4, 1 cTaHIapTHOTO BOJOPOIHOIO AeKkTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBACTCS JIEKTPOIU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CocTaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO pPacTBOpa XJOpHUAA HUKEIS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocrtaBbTe CXEMBI AJIEKTPOIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
JKeNEe3HBIH; 0) aHO YTOJbHBIM.

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

KaKOW TOCJIEeIOBATEIIbHOCTH 3TH METAIUIBI OYIYT BBIACIATHCS MPH AJIEKTPOIIN3E, €CIU HAIIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JII000r0 MeTasa?

37. Brruncnure Maccy HUKes, BBIAEIUBILIETOCA HA KaTOJE IIPU IIPOITYCKAHUH TOKA CUJION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUECHUU 22 4aCOB.

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

39. PaccuuTaiite 06beM KHUCIOPOAA, KOTOPBI MOKET OBbITh MOJYYEH MpPU DICKTPOIU3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40.  Ilpu npoxoKJIE€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO MeTallja Toka cuioit 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 SIBJIsIETCSl HanboJiee KOppo3noHHOOIacHbIM J1s xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.

43. Hanummre 371eKTpoXuMHYECKHE TTPOIECCH (AHOIHBIA U KaTOMHBIH ), TPOTEKAIOLITUE B

koHTakTe Al/Cu B pacTBOpE XJ0puaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemectp Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 OIIK-3 Kontponbasie padbotsr Ne 1-8
OtueTtsl N0 1abopaTopHbIM pabotam Nel-
6

TecrtoBrle 3amanus Ne 1-2092
Bomnpocs! k 3auety Ne 1-50

[1K-4 Kontponbsabie padoTst Ne 1-8

OtueTsl 110 J1abopaTopHbIM padotam Nel-
6

TectoBbie 3amanust Ne 1-2092

Bonpocsl k 3auery Ne 1-50

ITK-7 Kontponbasie padbotsr Ne 1-8

OtueTsl N0 1abopaTopHbIM paboram Nel-
6

TectoBsie 3aganust Ne 1-2092

Bomnpocs! k 3auety Ne 1-50

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

7.2.1. KoHTpoJbHad padoTra

Tunossle npuMepsbl 3a1aHUM
Tema «Pacuersl o popmyJiaM 1 ypaBHeHUSIM» (IPaAKTH4YeCKoOe 3aHsATHE 1)

Bapmuanr 1

3amanue 1

HazoBute no mexayHapoaHoid HOMEHKIaType cienyromue Bemectsa: Oz, Fe:O3, Ca(OH)»,
H>SOq4.

3ananue 2

[TpousBenuTe pacyeTsl MO YpaBHEHUIO peakIuu (H.Y.):

7r 12T X, T y, 11

Zn) + HClp-p) — ZnClag-p) + Ho.

3aganue 3

Onpenenurte NPOLEHTHOE COJIEPKAHUE Kanusd B MaHranare kainusa KoMnOa.
3aganue 4

Onpenenute 06beM 40 T metana CHa ipu Temneparype 18°C u nanennu 1,2 atm.
3aganue 5

Hanummre ypaBHeHUs peakiiii, XxapaKTepu3yrolIe Cie1yIolie MpeBpaleHus:
Ca —Y 5 Ca(OH), Ca —2 CaCl,

Ca —2 CaCO; Ca —% 5 Ca0

Tema «CTpoenne aroma» (MpakTH4ecKoe 3aHATHE 2)

Bapuanr 1
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3amanue 1

Omnpenenure cOCTaB aToOMa: KOJIMYECTBO MTPOTOHOB, JIEKTPOHOB, HEHTPOHOB.

3amanue 2

CocTraBpTe AJIEKTPOHHYIO W Tpaduueckyro (Hopmyiy dJIEMEHTa, ONMPEACIIUTEe CEMEHCTBO
AJIEMEHTa U BAJICHTHBIE AJIEKTPOHBI.

3amanue 3

CocTtaBbTe OpMyTy BBICIIETO OKCHA M ONIPEIEIUTE €r0 XapaKTep.

3amanue 4

Omnpenenure HAOOP KBAHTOBBIX YUCEI IS TOCIIEIHETO SJIEKTPOHA DIIEMEHTA.

3amanue 5

Omnpenennure MOTOKEHUE DJIEMEHTA B MEPUOIUYCCKON TAaOIUIlE U CPAaBHUTE €r0 pPaiuyc u
3JIEKTPOOTPHUIIATENHHOCTD C PAANYCAMH M 3JIEKTPOOTPHUIIATEILHOCTSIMU COCETHUX aTOMOB.

Tema «XuMuveckas cBsi3b» (IpakTUYecKoe 3aHATHE 3)

Bapuanrt 1

Hns BemectB LiF, PH3;, BeCly, monw3ysich 3Ha4CHHSIMH O3JIEKTPOOTPHUIIATEIBHOCTEH
3JIEMEHTOB:

3amanue 1

Onpenenurte THM CBA3U B MOJIEKYJIaX.

3amanue 2

PaccmoTtpuTe oOpazoBaHre XUMUUYECKOW CBSI3U B MOJICKYJIaX MO METOJTy BaJICHTHBIX CBS3CH.

3aganue 3

JIy1st TpeThei MOJIEKYJIBl PACCMOTPUTE THOPUIN3AINIO IIEHTPATHHOTO aTOMa.

3aganue 4

Onpenenute MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.

3aganue 5

CocraBbTe CTPYKTYpHBIE (HOPMYJIBI BEIIECTB.

Tema «TepMoauHAMUKA XMMHUYECKUX pPeakuii» (MpakTudeckoe 3anatue 4)

Bapuanrt 1

3amanue 1

[Ipu B3aumoperictBun 10 1 a3zora ¢ 20 m Bomopona (H.y.) BbLaenuioch 29 kJ[k tema.
PaccuuTath SHTANBINIO 00pa30BaHUs AMMHAKA.

3amanue 2

OnpeeuTh BO3MOXKHOCTb BOCCTaHOBJIeHHs okcua THTana TiO2q anmromunuem npu 1500°C
o peakiuu: TiO2w) + Al — Tiw) + ALO3w).

3amanue 3

Onpenenuth BO3MOXHOCTh BOCCTAaHOBIEHHMA okcuga TuTaHa TiOzw) aTIOMHUHHEM TNIpU
CTaHAAPTHBIX YCIOBUAX MO peakiuu: TiOxw) + Al — Tiw) + Al2O3).

3aganue 4

PaccunTaTh KOJIMYECTBO TEMIOBOH YHEPIHH, BhIAEHsOMmEiics pu cropanun 20 M> Ta30Boi
cMmecH, coaeprkariei 20 00. % stana C2Hs 1 80 00. % mponana C3Hs.

3amanue 5

PaccuuTath TemnoTBopHyto criocodnocts 6yrana C4Hio.

Tema «KnHeTHKa XMMHYECKHX peaKuiD» (IpaKTHYeCKoe 3aHATHE S)

Bapuanr 1
3amanue 1



Hauanpnas xonnentparus PCls B peakiuu: PCls < PClz + Clz cocraBnser 0,2 monb/n. K
MOMEHTY HAaCTyIUIEHHsI paBHOBecus mnpopearupoBano 50% wucxonHoro BemiectBa. Haiitu
PaBHOBECHBIC KOHIICHTPAIIUHU BEIIECTB U KOHCTAHTY PABHOBECHSI.

3amanue 2

Kak w3amenntcs ckopocth peakmuu N»> + 3H> < 2NHs, ecnu o0bemM ra3oBoii cMecu yBe-
JUYUTH B 2 paza?

3amanue 3

Bo CKONBKO pa3 yBENMUMTCS CKOPOCTh PEaKIUU MpU MOBbIEHUH Temreparyphl Ha 30°C,
eciu y=47?

3aganue 4

CwMmech ra3oB Haj YriieM B COCTOSHUM XMMHUYECKOI'O paBHOBECHs MpU JaBieHuH 1,2 aT™M u
1100 K umeer cocraB % (00.): W,=48,96, WH20=2,07, Wy, =48,96. Paccuurare K, Kc u AG

peakuun: Cir) + HO < CO + Ha.

3aganue 5

Oueprus aktuBanuu paBHa 10 x/[/Moib. Bo cKoJIbKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu MpU
TIOBBIIIIEHHH TeMIepaTyphl ot 27 1o 37°C?

Tema «Cnoco0b1 BbIpa:KeHUs] KOHIIEHTPALMH PACTBOPOB» (MpPaKTHYeCKoe 3aHsATHe 6)

Bapuanr 1

3amanue 1

605,09 r cynbpara xene3a Fea(SOs)s pactBopmwin B 907,67 r Boabl u nonyumnu 1044 mn
pacTBopa, JUIsl KOTOPOI'O pPaccuUTaTh: MOJSPHOCTb, HOPMAJIbHOCTb, MOJISLIBHOCTh, MPOLEHTHYIO
KOHIIEHTPAIUIO, MOJBHYIO 10TI0 Fex(SO4)s.

3amanue 2

Onpenenuts MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOIO KyIOpOCa, MUCIOJB3Ys CIPABOYHBIE
JTaHHBIE.

3aganue 3

Onpenenutb 00beMbl 8%-r0 U 26%-T0 pacTBOPOB a30THON KHUCIOTHI, HEOOXOIUMBIC IS
npurotosiaeHus 500 mi 20%-ro pacTBopa a30THOM KUCIOTHI.

3amanue 4

Kakoit o6bem Boabl HyxkHO npwinTh K 300 r 16%-ro pactBopa cynbdara HaATpus A
nosrydeHus 6%-ro pacTBopa 3Toi coau?

3aganue 5

UeMy paBHa MOJISIPHOCTh PacTBOpa CEPHOM KUCIIOTHI, €ClId Ha TUTpoBaHue 50 Mi1 pacTBopa
cepHoll kucnotel 3arpadyeHo 30 mi 0,5 H. pacTBOpa r'MAPOKCUAA HATPUSI?

Tema «CBolicTBa pacTBOPOB» (IpaKTHYeCKoOe 3aHATHE 7)

Bapuanr 1

3amanue 1

Omnpenenutsd cpeny BogHOTO pactBopa cyibduta kamus K>SO3. O60cHOBATH OTBET.

3amanue 2

Paccuutarh Temmeparypy KUIEHUS U KpucTam3auuu 8% BOJHOIO pacTBOpa XJIOpua
KaJIMsl, CTEMEeHb AUCCOIUALUN KOTOpOoro 85%.

3aganue 3

Paccuntarh IpoIEHTHYIO KOHIIEHTPAIIMIO HACHIIIEHHOTO pacTBOpa Cylb(puaa KaaMus, eciu
IP.,,=7,9-107,

3ananue 4

Paccuurats pH 0,5% pactBopa HCN. IInotHOCT pacTBOpa cYuTaTh paBHOU | 1/mil.

3amanue 5



B kakux o6beMax Hy)KHO cMemarh dtuneHrmukons CoHeO2 (p=1,1088 r/cM?) 1 Bozy, 4TOOBI
TMOJTy4UTH 2 11 aHTH(PH3a, TEMIIepaTypa 3amep3anus koroporo -5°C. IInoTHOCTh aHTH(PU3a IPUHSATS
paBHoii 1 r/cm’.

Tema «uexkTpoxumMus» (MpaKkTHYecKoe 3aHsATHE 6)

Bapuanr 1

3amanue 1

Beruuciute 3/IC ranbBaHMYECKOTO 3JIEMEHTA, HAMHUCATh IMPOLECCHI, MPOUCXOASAIINE Ha
anektponax: Cr/ CrCly, 0,01 mons/n // 0,001 moinw/n1, CrCly/ Cr.

3ananue 2

Hanucats a5ekTpoiHble MpoIecChl U pacCUuTaTh KOJIMYECTBA 00Pa3yIOIINUXCsl HA HHEPTHBIX
ANIEKTPOAAX BEIECTB TMPHU HIIEKTponn3e BoaHoro pacrsopa MnClo mpu mnpomyckanuum 25A-u
JJIEKTPUYECTBA.

3aganue 3

Paccunrarh pacxoJ 3ME€KTPOIHEPTUU U BpeMsi, HEOOX0IUMOe AJis ModydeHus 1 T Mapranua
aneKTposin3oM paciiaBa MnSOy, npu cuite Toka 10 A, Beixoze 1o Toky 75% u Hanpsbkenun 12 B.

3amanue 4

Hanmcate ypaBHEHHSI 3JIEKTPOJHBIX IMPOILECCOB, MPOTEKAIOUIMX MPU AIEKTPOXUMUYECKON
Koppo3un KoHTakTa Fe/Cr B meno4Hoi cpene.

3aganue 5

Kaxoit u3 konrakToB — Fe/Cd i Fe/Ni — sBisieTcst 601ee Koppo3uOHHOOMACHBIM?

Kpurepumn oneHku:
KonrtponbHast pabota cocTouT U3 5 3aaHuid. 3a KaXJ0€ BEPHO BBIIIOJHEHHOE 3aJaHue - 1

Oan.

7.2.2. OT4er MO JI1A00OPATOPHOM padoTe

JlaGoparopuasi padora Nel «OcHOBHBIE KJIACChl HEOPTAHUYECKUX BelleCTB)

Lesnb: 3akpernyienrne 3HaHui 00 OCHOBHBIX KJIaccaX HEOPTaHUYECKUX COCTUHEHUH.

Onpit 1. IosryyeHue OKCHIA OKUCTIEHUEM JJIEMEHTA

1. OnbIT NPOBOAUTCS B BHITSDKHOM HIKady!

2. B xumunueckuii crakan Ha 50-100 mu naneitte 10-15 M qucTHUINTMPOBAHHOM BOBI.
[Tonmocky cuHel 1akMycOBOM OyMaru OKyHUTE B BOJLY U OTMETHTE €€ OKPAcKy.

3. B MmeTtaminueckyro J10KEYKY MOMECTUTE HEMHOI'O CEpPhl M HarpeuTe ee B IUIAMEHU
CUpPTOBKU B TeueHue 30 CEeKyHI.

4. Jloxkeuky ¢ ropsiei cepoil BHECUTE B CTakaH C JNUCTHUJUIMPOBAHHOW BOJOMW, MOCIE
YEro JOXKEUKY yJaauTe.

5. B monyueHHbIi pacTBOp BHOBb OKYHHUTE MOJIOCKY HHIMKATOPHON OyMaru U OTMEThTE
€e OKpacky.

6. CocTaBbTe YpaBHEHUS MPOBEACHHBIX PEAKIIUIA U CIEIIANTE BBIBOJL.

OmnbiT 2. B3anMoaeiicTBHe OKCHIA MeTAJLJIa ¢ BOJOM

1. [TomectuTe B mpobupky 1 mmarens okcuma kampimst u npuieite 10-15 kamens
JUCTUIUIMPOBAHHOMN BObIL, IEPEMEILIANTE.

2. K monyyerHomy pactBopy no6aBbte 1-2 kammu Genondranenna, oopaTuTe BHUMaHUE
Ha OKpacKy MHAUKATOPA.

3. CocTaBbTe YpaBHEHUE PEAKIIUU U CIICTIAUTE BHIBOJ,.

OmnbiT 3. B3anMoaeiicTBe OCHOBHOI0 OKCHAA C KUCJIOTOM

1. Brecute B npobupky mmarens okcuna menu (II) m qo6aBpTe 4-5 kamenb pactBopa
CEpPHOM KHUCJIOTHI.



2. Ecnu B3anMopeiCcTBHS BEIIECTB B MPOOUPKE HE HAONIOJACTCs, TO €€ COIACPKUMOE

Harpemure.

3. OTMETBhTE OKpPaCcKy pacTBOpa M OOBSICHUTE €€ TOSBIICHUE.

4. CocTaBbTe YypaBHEHHE PEAKIIUU U CIICTIAUTE BHIBOJ K OIBITY.

OmnbiT 4. B3anMoaeiicTBHe KHCJIOTHOTO OKCH/IA ¢ OCHOBAHHEM

1. Haneiite B mpoOupky 2-3 M1 ©U3BECTKOBOM BOJIBI (PACTBOPA TUAPOKCHIA KATBITHUS).

2. [Iponycture 4Yepe3 M3BECTKOBYIO BOAY YIVIEKMCIBIM Ta3 (cAenaiTe HECKOJIbKO
BBIZIOXOB B PaCTBOD 4epe3 TPyOOUKy).

3. OtmerpTe OOpa3oBaHMe O€IOro oOcajgka W €ro pacTBOpEHHE INpU JalbHEeHIeM
MPOMYCKAHUM YIJIEKUCIIOTO Tasa.

4. CocraBbTe ypaBHEHUE PEAKIIMH U CIIETaNTE BBIBOJI.

OnbIT 5. B3auMoaelicTBHe COJIH C IIEJ0YLIO

1. Buecute B aBe nmpobupku no 10 xanens pactBopa cyiabdara meau (II).

2. B onny npoGupky m06aBbTe OHY KaIuUTKO THAPOKCHIA HATpHUA, a BO BTOpyro — 10
Karelb TUPOKCH/Ia HATPHSL.

3. OOpaTtuTe BHUMaHHUE Ha Pa3IMYUe OKPACKU MOJYYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpoOupok. OTMeThTe, B Kakod NpoOHpKE MPOU3OILIU
WU3MEHEHUS.

S. CocraBbpTe ypaBHEHMsI peakLUii U CliejaiTe BBIBOJ HA OCHOBAHUH OIIBITA.

OnbIT 6. BzanuMoaelicTBHE COJIM ¢ METAJLJIOM

1. Breiite B mpoOupky 20 kanens pactBopa cyibdara menu (II).

2. [TomecTuTe B IpOOUPKY C paCTBOPOM KEJIE3HYIO CKPETKY.

3. Uepes 2-3 MUHYTHI 00paTUTE HA U3MEHEHHUE OKPACKH MIOBEPXHOCTH CKPEITKH.

4. OOBsicCHUTE TIPOUCXOSAIIEE SBJICHHE, COCTABHTE YpPaBHEHHE PEAKIMHM U CHeianTe
BBIBOJI.

OnpIT 7. CBolicTBa aM(poTEpPHOTro rMAPOKCHIA

1. HaneiiTe B 1Be npoOupKH 1o 5 Karesab pacTBOpa HUTpATa AIIOMUHUSI.

2. Jlo6aBbTe B 00€ MPOOUPKH MO KATUISIM THIPOKCHU HATPHUS JI0 TIOSIBIICHHS OCaJIKa.

3. K ocanky B mepBoif mpobupke 100aBbTE pacTBOp CEPHON KHUCIOTHI, K OCAAKy BO
BTOPOU MpoOUpKe 100aBbTE PACTBOP THAPOKCH]IA HATPHSI.

4. OtmerbTe HaAOMIOACHUS B O0EMX MPOOHMPKAX, HAMUIIWTE YpPAaBHEHHS peakuuil u

cIeJIaiTe BBEIBOI.

JlaGoparopHasi padoraNe2 «OnpeaesieHne JHTAIBINH PeaKIUID)
Heab: ompexneneHue TemioBoro 3PQexra CUCTEMBbI, B KOTOPOH MPOUCXOAUT XUMHUYECKAS
peakuus, ¥ SHTAIbINK PEaKUU B HECTAHJAPTHBIX YCIOBUSX.

Onpit 1. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B OHY CTAIHIO

Jns HeWTpanu3anuyu CEpHOM KHCJIOTHI THAPOKCUIOM HATpHUsl B OJHY CTAJHI0 CMEIIWBAIOT
HKBHUBAJICHTHBIC KOJTMUYECTBA KUCIOTHI U MIETIOUHU 0 00pa3oBaHus cyibdara HaTpHs:

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

I. OtmepbTe UUIMHAPOM 3aJaHHBIN TIperoaaBaTeleM O0bEeM pacTBOpa KHCIOTHI,
BBUIEHTE €ro B TEPMOCTAaTUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMepbTe U 3alUIIUTE
B Tabnuiy 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYAHUS OIBITA.

2. OTMephTe IpyruM HMUJIMHIPOM TaKO# ke 00beM pacTBOpa IIEIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOKHO MEepeMelIaiTe, OTMETbTe HanboibIIee
W3MEHEHHUE TeMIIepaTyphl Py 00pa30oBaHUM CyIb(aTa HaTPHSI.

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

4. 3anonaute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | IUJIOTHOCTH PacTBOPOB
BBIMUINNTE U3 TAOIUIBI 3). BIMOTHUTE pacyeTsl.



Tabnuna 1-Pe3ynbrars! onbita |

Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em® Jx/r-°C | moas | JI)x/n MOJIB kJI>x/Momb
H>SOq4
NaOH
NaxSOq4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B Be CTAAMHU

[Ipu HelTpanu3anuu CepHON KUCIOTHI THIPOKCUAOM HATPHS B JIBE CTAJAUU SKBUBAJICHTHBIN
O6’beM I€JI0YU1 BHOCAT B ABA aneMa:

H>SO4+ NaOH = NaHSO4 + H>O0; AH>
NaHSO4 + NaOH = Na,SO4 + H>O; AH> >
1. OTMephTe NUIMHIPOM 3aJaHHBIA B OMBITe 1 00beM 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 MTOJOBUHY SKBUBAJIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPOXHO, HO OBICTPO BBUIEHTE B CTakaH C PacTBOPOM KHUCIOThL. OTMETbTE TeMmuepaTypy
00pa3oBaHUs pacTBOpa TUAPOCYNIb(aTa HATPUSL.

3. OTMephTe MUIMHAPOM €IIe TaKOH ke 00BheM pacTBOpa IIEIOYH W BBUICHTE €ro B
crakad. [lepememnaiite moay4eHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.
4. BriHbTe TEepMOMETp W BBUICHTE COACPKUMOE CTakaHa, (PUIBTPOBAIBLHOW OyMaroit
BBICYIINTE CTEHKU U JHO CTakaHa. 3amoiaHuTe Tadbnuity 2. Cuenaiite pacdeTsl.
Ta0numa 2.
PesynbTats! omnbira 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em? JIx/T-°C | monb | JIox/n MOJIB kJ>K/MOIb
H2SO4
NaOH
NaHSO4
NaSO4
Tabmuma 3
TennoeMKoCTh U MIIOTHOCTh 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, 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
Na;S04, | 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

JlabopaTtopnasi paGora Ne3 «CkopocThb XHMHYECKHX peaknuil. XuMHYecKoe
paBHOBecHe»

Hesb: u3ydeHue BIUSHUSA PA3TUUHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKUX PEAKIMHA U
COCTOSIHUE XMMHYECKOI0 PaBHOBECHS B TOMOT€HHBIX CUCTEMAX.

OnpiT 1. Bausinne KOHIEHTPaLMU Pearupyrouux BellecTB HA CKOPOCTh XMMHYECKHX
peakuuit

Peakuust maBeneBoii KMUCIOTHI C IEPMAHTaHATOM KaJlusl IPOTEKAET 110 YPABHEHUIO:

4H>C204 + 2KMnO4 — K2C204 + 2MnO; + 4H20 + 6CO2

Kunernueckoe ypaBHEHHE PEAKINU:

4 2
d=xk CH2C204 CKMnO4

3a XO00M pCaKl U CICAAT 11O UBMCHCHHUIO OKPACKU paCTBOpaA MICpMaHraHaTta Kajius.

1. B mste mpoGupok BHecuTe 1o 10 kamenb pacTBOPOB MIABEJIEBON KUCIOTHI pa3IMIHON
koHneHTpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarensHO BO BCE MPOOUPKHU ¢ MHTEpBAIOM 1-2 ceKyH bl 100aBbTe Mo 1 Karuie
pacTBopa nepMaHraHata Kajiusi U BKIFOUUTE CEKYHJIOMED.

3. He BbIKiIIOYasi ceKyHAOMEpa, OTMEThTE BpeMsl M3MEHEHMSI OKpPAacKH IepMaHraHaTa
Kaus B KaXI0i IpoOupKe.

4. PesynbTaTh! omnbiTa 3aHecuTe B Ta0IUITY 1.

5. Omnpenenure yCIOBHYIO CKOPOCTh pEAaKIMH KaK BEIUYMHY, OOpaTHYIO BpEeMEHHU
MIPOTEKAHUS PEAKIIUH.

6. [octpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHLEHTPAIMH IIaBeJIeBON

KHUCJIOTHI, IPOAHAIM3UPYHUTE MOTYUSHHYIO 3aBUCUMOCTD. 3alIUIINTE HAOIIOIEHUS U ClIeTaiiTe BBIBOJ.

Tabnuna 1.
PesynbTaTe! onbiTa 1
Ne mpoGupku Konuenrpanus Bpewms, CKopoCTh peakiuu B
KHCJIOTHI, 7, C YCJIOBHBIX CANHUIIAX,
C, MOJIB/TT v=100/z, ¢!
1 0,2
2 0,3
3 0,4




4 0,5
0,6

W

OnpiT 2. Bansinue TeMnepaTypbl Ha CKOPOCTh XMMHUYECKHUX peaKiuii

Jlyist ompITa HEOOXOAMM CTaKaH—TEPMOCTAT, HAITOJTHEHHBIM BOJON W 3aKPBITHIN KPBIIIKOH C
OTBEPCTHUSMH JIJIsl IPOOHPOK U TEPMOMETPA.

1. B Tpu npoOupku, BcTaBlIeHHBIE B KPBIIIKY TepMocTarta, HajekTe no 10 kanens 0,5 M
pacTBopa IIaBeseBOil KHUCIOTHL. B derBEpryro mpoOupky Ha 2/3 e€ oObéma BieiiTe pacTBOp
nepMaHTraHaTa Kajaus (TUIEeTKY OCTaBbTe B IPOOUPKE).

2. 3anummre Temmneparypy. B oaHy u3 mpoOupok mobaBpTe | Kamo mepMmaHraHara
KaJIUs ¥ BKIKOYUTE CEKYHAOMED.

3. W3mepbTe Bpemss OT MOMEHTa J00aBJeHHs IEpPMaHraHaTa Kalius 10 H3MEHEHHUs
OKPACKH pacTBOpa.

4. Harpeiite Bogy B crakane Ha 10° Bblle nmpenpiaymien temmnepaTypsl. CHUMUTE CTaKaH
C IUTUTKHM U TIOBTOPUTE OIBIT B IPYroi MpoOUpKe.

S. [IpoBenuTe onbITh Npu 4 TeMIeparypax, oTHyaronmxcs Ha 10°.

6. [TomydeHHBIC TaHHBIE 3aHECUTE B TAOIHUITY 2.

7. PaccunTaiite mects 3HaYeHU TemneparypHoro kodguimenra (y). Haitaure cpennee
3HAYCHUE ).

8. Crenaiite BBIBOJ O 3aBHUCHUMOCTM CKOpPOCTH JaHHOM XMMHMYECKOM peakUuu OT
TEMIIEPATYPHI.

Tabmua 2.
Pesynbrats! oneita 2
No Temneparypa | Bpems, | Koncranra ckopoctu kB TemnepaTypHbIii
npoOUpKH OIlbITa, 7,C YCIJIOBHBIX €AVHUIIAX, KOX(QPHUIMEHT Y
t,°C k=100/z, ¢! Y Yep

1

2

3

4

9. Hcnonb3ys ypaBHEHHE AppeHHyca U BEIMYMHBI KOHCTAHT CKOPOCTH MPU Pa3IMUHbIX

TeMrepaTypax, ONpEAECTUTE SHEPrui0 aKTUBAIMM JAHHOW peakuuu. YpaBHEHUE AppeHHyca B
JorapudpmuueckoM Buae: /nk = Ink, — E/RT MOXXHO paccMaTpuBaTh Kak JUHEHHOE ypaBHEHUE ) = b
—ax (y = Ink, b = Ink, a = E/R, x = 1/T). I'padudecku Takoe ypaBHEHHUE OMHMCHIBACTCS MPSIMOM B
KoopauHaTax /nk — 1/T. TanreHc yriia HaKJIOHa MPSIMOIl K ocH abcuucc paBeH BennuuHe Eq/R.

10.  Jns mocrpoenus rpaduka /n k = f(1000/T) 3anonauTte TadIUILY 3.

Tabmua 3.
I[aHHBIe JUUIA I‘pa(bI/I‘-IeCKOFO onpe;[eneHH;I 3H€pI‘I/II/I aKTHUBalluu
Ne i/ Ink 1000/T
1
2
3
4

11.  Tocrpoiite rpaduk B koopauHarax /n k— 1000/T.
12. Ornpenenurte TaHTEHC yrila HAKJIOHA MPSIMOM K OCH a0CITHCC.
13.  Bpluncnure SHEPruI0 aKTUBALUU PEAKIUU:



E.=tga'R, rme R=8,314 Jx/(monb-K)

OmnbiT 3. Bansinue n3MeHeHNs] KOHIIEHTPALMHU PearupyommnxX BellecTB HA paBHOBeCHe
XHMHMYECKOH peaKkunu

Peaknusa mexay xiaopuaom sxenesa (III) u poganuioMm aMMOHUST OMUCHIBACTCSI YPABHEHHUEM:

FeCls + 3NH4CNS < Fe(CNS); + 3NH4Cl

I. Buecure B mpobupky Ha 1/3 ee o0bemMa AMCTUIUIMPOBAHHON BOJBI, 100aBbTE MO 2
Karu pactBopoB xyopuaa kenesa (I11I) u poganuaa ammonus. Paznenure mosydeHHBIH pacTBOp Ha
TpU IPOOUPKH.

2. Onny mpoOUPKY COXpaHUTE JIJIsl CPAaBHEHHUSI PE3yJIbTAaTOB OMbITa (3TaIOH). B mpyryro
no6asbTe 4-5 kanens pactBopa FeCls, B TpeTbio — Heckonbko KpuctaiukoB NH4Cl u BcTpsixHuTe
eé.

3. Kak wu3MeHHIach WHTEHCUBHOCTh OKPAaCKM pPacTBOpa W B KAaKOM HalpaBlICHUU
CMECTUJIOCh paBHOBecue AaHHOW cuctembl npu gobaenenun FeCls m NH4Cl? OOmsicHuTe casur
paBHOBECHSI.

4. Hamnummre BeIpakeHrEe KOHCTAHTHI PAaBHOBECHS HU3ydyaeMOl 00paTUMOM peaKInu.

JlaGoparopHasi padora Ne4 «PacTBopbI 3JIEKTPOJIUTOBY»

Ieib: n3ydeHne HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OnpIT 1. DIeKTPONPOBOAHOCTH BOJAHBIX PACTBOPOB

N3ydenne 31eKTpONpPOBOAHOCTH MPOBOJSAT C MOMOIIBI0 MPUOOPA, COCTOSIIETO M3 JIAMITBI
HaKaJMBaHUS, CTaKaHa C paCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AJIEKTPONPOBOHOCTU CYAST IO
HaJIMYNI0 1 UTHTCHCHUBHOCTH CBCUYCHUA JIaMIIbl HAKaJINBAHUA.

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

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

3. OtxmrounTte pubop. [IpunoaHSB KPBIIIKY C 2JIEKTPOAaMU, BHECUTE B CTaKaH C BOJIOMN
1-2 mmaresns U3MeNIbYeHHOTO caxapa U MepeMeliainTe.

4. OnycTtute 35eKTpoABl B pacTBOp. Brmoumte mnpubop. 3anumuTe HaOIIOJCHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

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

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

7. Ortxirounte npudop. OTieiTe u3 crakana npuMepHo 1/4 o00beMa YKCYCHON KHCIIOTHI,
n00aBbTe AUCTUILTUPOBAHHOM BOABI 10 MPEKHETro 00bEMa, pa3MeriaiTe pacTBop.

8. Onyctute  anektponbl.  Bxmroumte  mpubop.  HaGmromaiite  m3meHeHuHe
JIEKTPONPOBOIHOCTH PacTBOpA.

9. [ToBTOpUTE pa3daBiieHHE pacTBOpA U ONpPEAETIECHUE FTEKTPOIPOBOAUMOCTH elI€ pas.

B kakyro cTOpoHy cMenaeTcsi paBHOBECHE AUCCOLMAIIMH YKCYCHOM KHCIIOTHI TpH pa3dasinenun? Kax
3aBUCUT CTEMNEHb JUCCOLMAIMH YKCYCHON KUCIIOTHI OT pa30aBiieHus pacTBopa’?

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

11.  Omnycrute nsnexTpoas! B pactBop. Brxmouute mnpubop. IlpoBomut mm pactBop
MMOBAPEHHOM COJIA AJIEKTPUUECKUM TOK?

12.  Cpenaiite BBIBOJ K ONBITY (0OpaTUTe BHUMaHME Ha TUIBI XUMHYECKOH CBS3M B
BEILIECTBAX, 3JIEKTPONPOBOAHOCTh BOJHBIX PACTBOPOB KOTOPBIX U3y4Yalld B IaHHOM OIIBITE).

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

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

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

3. OnHy mpoOUpPKy OCTaBbTE B KaUeCTBE KOHTPOJIBHOM, B APYT'yIo MpubaBbTe 1 mmmaTens

anerara Hatpuss CH3COONa.



4. [Tepememaiite pacTBOp M CpaBHHUTE IBET IOJIYYSHHOTO pacTBopa C IBETOM B
KOHTPOJIbHOW TTPOOHpKE.

S. Hanumure ypaBHeHME qUCCOLMALUU YKCYCHOM KUCIIOTHI U BBIPAKEHUE KOHCTAHTHI €€
JUCCOLAALUN.
6. OOBscHUTE, KaK CMELIaeTcs pPaBHOBECHE AMCCOLMALUHU cIa00ro 3JIEKTPOIUTa IpU

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

OnpiT 3. HanpagiieHne 00MeHHBIX HOHHBIX MPOLECCOB B PACTBOPaxX 3JIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JIeKTPOJIUTA

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

2. B kaxxayio no6aBbTe 1o o HOH Karuie henondranenna. [log BIusHuEM KaKuX HOHOB
dbeHondTanenH OKpacuics B MaJTUHOBBIH 1IBET?

3. B omny mpoOupky mobaBnsiiTe Mo KamisM 2 H. pacTBOpa COJITHOH KHCIIOTBI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMsI pPacTBOpa (KOJIMYECTBO
M3PACXO0I0BAHHBIX KaIlelb KUCIOT OTCUUTATH!).

4. Yem o0O0BsICHsAETCS HCUE3HOBEHHE OKpacku? B kakoM ciydae oOeclBeunBaHUE

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 pa3Inuus, ONb3YsCh BeauurnHamu [1P myist cynbdaToB KanbIus U CTPOHITHS.

3. Jlo6aBbTe B IPOOUPKY C PaCTBOPOM COJIH KalbIHsl 3-4 Karuld KOHIIEHTPUPOBAHHON
cepHoii kucioTel. Habmomalite oOpa3oBaHue ocaika u O0BSICHUTE IPUYUHY €TI0 BBITIAJICHUS.

4. BrruncinTe KOHUEHTpALMU HOHOB SO4*, HeoOXomuMBble IS ocaxaeHus noHoB Ca’'

u Sr** u3 pacTBopoB paBHoii (1 M) KOHIIEHTpAIUH, €CITH TP 5, = 6,110, 1P, = 2,8-107.

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

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

2. CpaBHHUTE OKpacKy ¢ ATaJOHOM. 3anuiuTe BennurHy pH pactBopa.

3. [IpoBeaure ananorunynbie onbIThH ¢ pactBopamMu NaxCO3, NaHCO3, AI(NO3);.

4. Kakas cpena B kaxx1oM U3 B34TbIX pacTBOpoB? [Touemy?

0) Bansinue TeMnepaTypsl Ha CTelleHb IHAPOJIN3a COJIM

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

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

3. Ho6aBwTe 1-2 kammu dpenondranenna. OOpaTuTe BHUMaHUE HA OKPACKY HHAMKATOPA.

4. Harpeiite coxmepxumoe mpoOMpKH B IUIaMEHHM COUPTOBKU. Jlaiite oObscHeHHE
Habo1aeMoMy siBJIeHHI0. HanuiuTe ypaBHeHHE peakiuu.

5. Oxnagute mpoOUPKY B XOJMOMHOW Boje. lIpoucxoauT 1M CHOBa CMEIIEHUE
paBHOBecHUsI?

6. Crenaiite BBIBOJI O BIMSHUU TEMIIEPATYPhl HA CTENIEHb TUAPOJIN3A.

B) Biiusinne uzmenenusi pH cpenbl Ha cTeneHb rHAPOJIM3a COJIU

1. Buecute B npobupky 10 kanens IUCTHUIMPOBAHHON BOJIBI.

2. HobGapTe 1-2 kpucramna xmopuaa ojoBa (II) w  BeTpsaxHUTE NPOOHPKY.
OO6pa3yromuiics O6enblii 0cagoK MpeCTaBIsIeT co00it ocHOBHYIO coib onoBa (II) Sn(OH)CI.

3. Hanummure noHHOE ypaBHEHHE COOTBETCTBYIONIEH PEAKIIUU THIPOJIN3A.

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

MOHOB Bosiopoaa. PactBopuicsa nu ocagok? Kak nmonusino ymensienne pH pactBopa Ha cteneHb
TUApOIIN3a coyn?



r) HeoOpaTumslii ruapo/ius coJiei

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

2. Jlo6aBbTe Takoi xe 00beM pacTBopa KapOOHaTa HATPUSI.

3. OtmeTbTe OOpa3oBaHHME OCaJKa TMAPOKCHAA AIOMUHUS U BBIJIETICHHUE ITY3bIPHKOB
okcupa yraepona (IV).

4. Hanummure ypaBHeHnus peakuuid. Cuenaite BEIBOJL.

JlaGoparopHas padora NeS «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEaKIIUN»

I_[e.m,: MMPOBCACHUC OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ U COCTaBJICHHUEC UX
YpaBHEHUU.

OmnpIt 1. Peaknumn 1ucnponopuoHNpoOBaHUs

a) Peakuusi 1ucnponopuMoHMpPoOBaHUs Cyab(UTA HATPUSA

1. B onny nmpobupky nomectute 1-2 KpucTayuivka cyiab(pHUTa HaTpHsl.

2. Bo BTOpyto mpoOupky nomectute 1-2 KpucTauIMKa MPOKAJIEHHOTO CyIb(uTa HaTPHSI.

3. B 06e mpoOupku BHECUTE 10 5-6 Karens AUCTUIUIMPOBAHHON BOJIBI.

4. PactBopuTe conu, Haxoasmmecs B MpoOupKax.

5. Jlo6aBbTe B KaXIyt0 MPOOHPKY 10 2-3 Karum pactBopa cyiabgpara meau (II).

6. OTMeTbTE OKpacKy OCaJKOB B 00eWX MpoOMpKax (YEpHBIH OCAIOK MPEACTABISCT
co6oii cynbdun meau (II)).

7. OO0BsicHUTE Pa3TUYHBIC OKPACKH OCAIKOB.

8. Hamummure ypaBHEHUE pEakiMU pazloKEHUs Cylb(pUTa HATPUS, YYUTHIBAs, UYTO
OJIHUM U3 MPOJYKTOB MPOKAJIMBAHUS SBISETCS CyIbhaT HATPUSI.

0. CocTaBbTe HOHHBIC U MOJIEKYJISIPHBIC YPABHEHUS PEaKIIUil OOMEHa.

0) Peakuus nucnponopunoHnpoBanus xjaopuaa ojosa (II)

I. B npo6upky Haneiite 6-8 kamenb pactBopa xiaopuaa onosa (II).

2. Jlo6aBbTe MO KarwisiM pacTBOp IIEIOYM JO TOSBICHHUS OCaaKa W JATbHEUIIEro €ro
pacTBOpEHUsI.

3. [Tpuneiite k pactBopy 10-12 kanenb IUCTUIUIMPOBAHHON BOBI.

4. Harpeiite pacTBOp 10 NOSBIEHUS YEPHOT'O OCAKAa METAJUIMUYECKOTO OJIOBA.

5. Hamumure ypaBHeHuss peaknuii  oOpaszoBanms: ruapokcuma onoa  (II);

terparuapokcocranHara (II) HaTpus; onosa u rekcaruapokcocransara (IV) marpus.
OnbIT 2. BHYyTpUMOJIEKYJISAPHbIE OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIu

1. B nmpobupky nomecrute 2-3 kpuctayuika 6uxpomara aMmmMoHus (NH4)2Cr207.

2. ConepxuMoe POOUPKH HArpeiTe HaJ MJIaMEeHEeM CIHUPTOBKHU JI0 TEX IOp, MOoKa He
POM30UIEeT OypHOE Pa3lIoKeHUE COJIH.

3. Hanummure ypaBHeHHE peakluu, YYUTHIBas, YTO 3eJieHas OKpacka MPUHAJICHKUT

okcuny xpoma (III). Kpome Toro, B peakiiun 06pa3yrorcst a30T U Iapbl BOJIBL.
OnpIT 3. Biansinue cpeabl Ha NPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PeaKkIuil
a) Bansinue pH cpeabl Ha xapakTep BOCCTAHOBJICHHS IEPMAHIaHATA KaJUs

1. B tpu mpoOupku BHEcHTE 1O 2 KaIljld pacTBOpa NEpMaHTaHaTa KaJlusl.

2. B onny mpobupky no6aBpTe 2-3 Kariy 2 H. pacTBOpa CEPHOM KUCIOTHI

3. Bo BTOpYyI0 mpoOupky BHECUTE 2-3 KaIlju BOIBI.

4. B TpeThio mpoOupky npuienTe 2-3 Karm pacTBOpa HIET0YH.

5. Bo Bce Tpum mnpoOupku BHecUTEe MO 2 MHKpOIINATeNs Cyiabdura HATpUsS U
nepeMenIaiTe pacTBOphI 0 MTOJIHOTO PacTBOPEHHUSI KPUCTAIIIIOB.

6. Hab6nronaiiTe 3a n3MeHEHHEM OKPACKHU PaCTBOPOB BO BCEX TPEX CIydasx.

7. HanumuTe ypaBHEHUs! peaklMii BOCCTAHOBIICHUS NIEpMaHraHaTa Kajius Cyab(UTOM

HaTpUs B Pa3HbIX CpEAax, YUUTHIBAs, YTO B COEJMHEHHUS MapraHiia B Pa3jIMYHBIX CTEHEHSIX €ro
OKHCIIEHHS UMEIOT XapaKTepHble OKpacku: HoH MnO; - GuoneToBsIit, Hon MnO ;™ - 3enensiif, Mn?*

- OECIIBETHBIN, a OKCUJT U THIPOKCHU/T Mn*" - MaJIOpacCTBOPUMBIC BEIIECTBA KOPUIHEBOTO IIBETA.
8 . K KaKOMy TI/IHy OKHCJINTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKLIHﬁ OTHOCATCsI
MIPOBEJICHHBIC B OMNBITE 3a peakiuu?



0) Buausinme pH cpeasl Ha cMelleHHe PAaBHOBECHMST B  OKHCJIUTEIbHO-
BOCCTAHOBHUTE/IbHBIX PeaKIUIX

1. [TomecTuTe B poOMpKy HEOOIIBIION KPUCTAIUIMK HOa.

2. Jo6aBbTe 8-10 kamenb pacTBOpa IIETOYH.

3. [lepemeraiite conepkumoe MPOOUPKH 10 TOTHOTO pacCTBOPEHHUs Hofa.

4. K ob6pazoBaBmemycsi O6eciiBeTHoMy pactBopy mnpubaBbre 10-14 kamens pactBopa
CEpHOM KUCIIOTHI JI0 MOSBICHUS OypOil OKpPAaCKU pacTBOpa.

5. [Tonb3ysick pacTBOPOM Kpaxmaiia, JOKaKUTe, 4To Oypasi OKpacka BbI3BaHa OOPAaTHBIM
nporeccoM obpazoBaHusi CBOOOIHOTO Hofa.

6. Hanummure ypaBHEHHS peakluii, yYUThIBasA, YTO MMPHU PACTBOPEHUM 0/1a B PacTBOpE

nienoun o0pa3yrTcs conu omxoBoaopoaHoi HJ u fiomnoBatucroit HJO xucnor.

OnpIT 4. OKHCINTENBLHO-BOCCTAHOBUTEIbHAS ABOHCTBEHHOCTDh 3JIEMEHTOB, BXOASIIUX
B CO€IMHEHHUS B IPOMEKYTOYHOI CTeNeHN OKUCIeHUS

a) BzanmoneiicTBre MepoKCUIa BOAOPOIA C NIEPMAHTAHATOM KaJIusl

1. K 1-2 kamnsam pacTBopa nepMaHraHara Kainus 100aBbTe 2-3 Kaluld pacTBOpa CEpHOM
KHCJIOTHI.

2. Jlo6aBbTe K mMOMydeHHOMY pacTBopy 2-3 kKammu 3%-HOro pacTBOpa HEpOKCHIA
BOZIOPOZA.

3. Kax n3menunace okpacka pactsopa? Kakoii ra3 Beiaensercs?

4. Hanumure ypaBHeHue peakunu. Kakue cBOWMCTBa MHPOSIBISET B HEH MNEPOKCHU
BOoZOpoa?

0) BzanmoneiicTBre mepoKCUIa BOAOPOAA C MOAUIAOM KAJIMS

1. K 3-4 xammsam pactBopa Moauaa Kanus npuieite 3-4 Kaminm pacTBopa CEpHOMN
KHCJIOTBI.

2. [IpubaBpTe K momyyeHHOMY pacTBOpy 1-2 kammm 3%-HOro pacTBopa IepoKcHIa
BOZOPOZA.

3. Jlig kakoro BellleCcTBAa XapaKTepHa IOSBUBIIAsCS OKpacka pactBopa? Ilonb3ysch
pacTBOpOM Kpaxmaia, JOKaXHTe, 4To Oypas oOKpacka BbI3BaHa 00pa3oBaHHEM CBOOOHOIO HoJa.

4. Hanumwure ypaBHenue peakuumu. Kakue cBoiicTBa NpoOSIBISIET B HEM NEPOKCH]
BOJI0pOIa?

OmnpiT 5. Oprannyeckue BelecTBa B Ka4uecTBe BOCCTAHOBHUTeJIel
a) BoccraHoBJieHne OMXpoMaTa Kajaus

1. B npobupky nomecture 5-6 karneib pacTBopa Ouxpomara HaTpHUs.

2. Bnecute B Hee 2-3 Kamiu KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

3. Ho6aBbte 4-5 kamnens sTrioBoro crimpra C2HsOH.

4. OTMeThTE U3MEHEHHE [[BETA PACTBOPA U TOSBICHHE CIIEHH(PHUIECKOTO «I0I0UHOTO»

3amaxa, npucyuero ykcycomy ansaeruny CH3CHO.

5. Hamnummre ypaBHeHHE peakIuu, yauThIBasi, oopasyercs coyib xpoma (I1I).

0) BoccTaHoB/1eHHe IEPMAHTAHATA KAJIUSA

1. Brecute B mpoOupKy mo 5-6 kameinb pacTBOPOB I1aBEJICBOM KUCIOTHI M 2 H. pacTBOpa
CEpPHOM KHUCJIOTBI.

2. Jo6aBbTe 2-3 Kariy nepMaHraHaTa Kajius U HaOJIo1aiTe yepe3 HEKOTOpoe BpeMs 3a
O6CCHB€‘-II/IBaHI/ICM InepMaHraHaTa KaJus.

3. CocTtaBpTe  ypaBHEHHME  pEaKIIHH, YUUTHIBas, 4TO nepMaHraHaT-uoH

BOCcTaHaBNuBaeTcs 10 nona mapranna (11). B peakuuu takke Boiaensercs okcup yriepoaa (IV), no
KOTOPOT'O OKUCIISIETCS IIaBesIeBasi KUCIIOTA.

JlaGoparopuasi padora Ne6 «Koppo3usi MeTa1JIoB»

Heab: o3HaAKOMIIGHHWE C DJIEKTPOXUMHUYECKOW KOpPPO3Wei; (aKTopaMu, BIUSIOIMIMMU HA
KOPPO3HIO; METO/IaMH 3alIUThl OT KOPPO3UHU.

OmnpiT 1. Binsinue aKTUBHOCTH KOHTAKTHPYIOLIET0 METAJJIa HA KOPPO3HI0



1. Bo3pmuTte Tpu ckpenku s Oymar. B ogHy BCTaBbTE€ TOHEHBKHMH KyCOYEK
METAJTIMYECKOr0 0JI0BA, BO BTOPYIO — MEJU, TPEThIO OCTABBTE B KAYECTBE KOHTPOJIS.

2. JloGaBbTe B TpH MPOOHUPKH C BOAOM IO OJHOM Karlie pacTBOpa COSTHON KHCIIOTHI, IO
2-3 xarum pacTBopa kpacHou kpoBsiHOU conmr K3[Fe(CN)s] 1 omycTruTe B HUX CKPETIKH.

3. OTMeThTe MHTEHCUBHOCTb OKPAaCKU BO BCEX TPEX MPOOHPKAX.

4. Cnaemnaiite BBIBOJBI O CKOPOCTH KOPPO3UH B KAXKJIOM CIy4ae M HAMMUIIUTE KaTOIHBIE U

AHOIHBIC PCAKIINH.
OnpIT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UU

1. Bo3zbMuTe Tpu npoOupku. B nepByto HaselTe pacTBOp XJIOpHIa MarHusi, BO BTOPYIO —
pPacTBOp COJISTHOM KHUCIIOTHI, B TPETHIO — TUCTHUITMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHMPKH 1O OJJHOU CKpEIKe.

3. Ho6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOHMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSHOU COJIH.

4. OO0BsICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM TPOOUPKAX?), HATUIITUTE YPaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CIeIIalTe BBIBO.
OnpIT 3. DJIEKTPOKOPPO3US MeTaJLIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSL.

2. Jlo6aBpTe B KaKJ0€ KOJCHO MO 2 Kaljid pacTBOpa KPacHOW KPOBSHOW COJIH W
deHondranenna.

3. [Torpy3ute B pacTBOp KeJ€3HbIE AJIEKTPOIbI (CKPETKHU) U MOAKIIOUUTE K JIEKTPOJIaM
MTOCTOSIHHBINA TOK.

4. OO0BsicHUTe HAOTIOJICHUS U 3alUIIATE aHOAHBIA U KaTOIHBIHN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B n1Be mpoOupku no 15-20 kamens pacTBOpa CEpHON KUCIOTHI U J00ABHTE 1O
2 Karuii pacTBOpa KpacHOM KpPOBSHOM COJH.

2. OnycrtuTe B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JIe3a, B IPYTyI0 — JIYKEHOTO,
MpeBAPUTENHLHO CIIEIaB Ha UX MOBEPXHOCTH IIYOOKHE [[aPAITMHBI HOKOM.

3. OtMetbTe Yepe3 5-10 MUHYT MOSBIICHHE CHHEHW OKpPAacKH B MECTE IaparnuH (B KaKon
npooupke?).

4. OO0bsicHuTe HAOIIONCHHS U 3AMTUIITNTE aHOIHBIN W KATOJHBIA MPOIIECCHI JUTs KaXKI0H
rajbBaHONapBbI.

OmnpIt 5. IIpoTekTopHas 3ammrTa

I. JloGaBbTe B JBE MPOOMPKH C JUCTHIUTMPOBAHHOW BOJOW MO OJHOW Karuie COJISTHON
KHUCJIOTBI U MO JBE KaIlJIM PaCTBOPA KPACHOW KPOBSIHOM COJIH.

2. Onyctute B 0JIHY TPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTE MOSIBIICHUE HHTCHCUBHOM CHHEH OKpacKu (B KaKoil mpooupke?).

4. OObsicHuTe HAOMIOACHUSA. 3alUIINTE KAaTOAHBIA M aHOAHBIA mpouecchl. CaenaiTe

BbIBOJI. Kakyto poJib BBINOJHSIET aTFOMUHUN?
OnbIT 6. [IppMeHeHre HHTHOMTOPOB

I. Haneiite B n1Be mpobupku 1%-Hblii pacTBOp cepHON KUCIOTHI U 100aBbTE 10 2-3 Kariu
pacTBopa KpaCHOU KPOBSIHOM COJIH.

2. PactBopute B o1HOM nTpoOupke ypoTponwuH (1 mmarens).

3. Omnyctute B 00e npobupku o oxHo ckpenke. Kakoit nabmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepun oneHku:

- 9-10 GannoB BHICTABISETCA CTYACHTY, €CIIM OTYET BBIIIOJHEH 0€3 3aMeUaHMmii;

- 7-8 OanyoB BBICTABISIETCS CTYIEHTY, €CIM B OTYeTe cojAepxkarcs HeOOJbIINe
HEJI0YETHI;

- 3-6 6anoB BBICTABISIETCS CTYIEHTY, €CIM B OTUETE COJAEPKATCS CYIIECTBEHHBIE
OIINOKH;

- 2 Oayta BBICTABIISIETCS CTYAEHTY, €CITU OTYeT He 0(hOpMIICH, HO padoTa BBIITOJTHEHA.



7.3.

OHeHO‘lHLIe cpeacTrea IJis l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMl 10 HUTOramM

OCBOCHMA NTUCHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAlluU

Cemectp 1

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK €IMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHs Macchl, IIOCTOSHCTBA cocTaBa. IIpuMeHeHHe ero B XMMHYECKHUX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. I [puMeHeHne ero B XMUMUYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacdyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a30Bblil 3ak0H MeHeneeBa-KialinepoHna 1 NpuMEHEHNE €ro B TEXHUYECKUX pacueTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIWS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpOMUs - Kak TepMoIMHaMuYecKasi QyHKIIHS COCTOSHUS CUCTEMBI. Pacuer sHTponuu
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKUX peaKlMii. 'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT TemriepaTypbl. TemmeparypHsiii ko3¢ dunuent. [IpaBuio
Bant-T'odda

1 VYpaBHeHnue AppeHnyca. 3aBUCUMOCTh KOHCTAHTBl CKOPOCTH OT TeMmnepaTypbl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumudeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PacTtBopsl. CiocoObI BbIpasKeHUs] KOHIEHTPAIIMK PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUS.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 HcTuHHBIE M NOTEHLMAIBHBIE AIEKTPOJIUTHL. JlMcconuanust 31eKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncTanTa nucconuanuy moTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmarus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PaCTBOPAX AJICKTPOIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.
40 Ypasuenne Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHINAI
41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C
42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[
43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI
44 3akonbl Dapages.
45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUICHHOCTH
46 Koppo3zus METAIUIOB 1 CIUIABOB. [Tpuuunbl KOppo3uu. TUTBI U BUABI KOPPO3UOHHBIX
MOPAKEHUM
47 Xumuyeckasi Koppos3us MmeTramuioB. ['azoBasi koppo3us. XapaKTEepUCTHKA OKCHIHBIX
TIJICHOK
48 DnekTpoxumuyeckass kKopposus. Koppo3usi Ha KOHTakTe ABYX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.
49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO
50 Meroabl 3alIUTHl METANIOB OT KOPPO3WMU. MeTalmmyeckue M HEMETaUIMuecKue
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu U HOPMbI OLIEHKH
®opma
Cemectp NPOBEACHHI | Kpurtepun u HopMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTaluu
3auer (1o Texymuii peWTUHI COCTaBIISAET
HaKOIHUTEIIbHOMY (GAUTCHO» 40-100 6amoB
pEUTHUHTY) «He 3AUTEHON Texymuit peiiTuHr cocraiset 0-
39 GamioB




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

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 HeopraHuYecKast XUMUsL: YIeOHHK / YueOHUK 2018 OBbC «Jlanb»
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlanb, 2018. - 744 c. - ISBN 978-
5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mox | O0mass xumwus. [DIEKTpOHHBIA pecypc]: Y4eOHoe mocodue 2017 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | Teopus u 3amaun: yue6. mocoobme / H. B.
Kynemoga. KopoguHn [u ap.]; noa pexn. H. B. KopoBuHa,
H. B. Kynemoga. - U3n. 2-e, crep. - CaHKT-
[etepOypr: Jlamp, 2017. - 492 c.: un. -
(YueOnukm s By3oB. CrenuanibHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 JI.H. biivnoB [u ap.]; mox Xumus [DIEeKTpOHHBIN pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»

Hayd. pexa. U. JL. By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
[Tepdumnoroii, T. B. N. JI. Tlepdunosoii, T. B. CokomoBoii. -
CoxkonoBoil. Canxkr-IlerepOypr: Jlans, 2016. - 272 c.: ui.

- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2038-4




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

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

pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawb, 2014. - 469 c.: w1 -
(YueOnuku s By3oB. CneunanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

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

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

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




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

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaLIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AAaTENbCKUN oM «byTiiepoBckoe Haciegue»», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanmenopamie IO PexBU3HUTHI norms?pa
n/n (nara, HOMep, CPOK AeMCTBUA)
1 | Windows Horoop Ne 690 ot 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpoxk
newictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neHcTBHs - 0ECCPOUHO

8.5. Onmcanue MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYILIECTBJICHUSI
o0pa3oBaTeIbHOI0 Mpolecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHON

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 00OPY10BAHUSA

1 | Jlekuuonnas ayautopus (A-125) Cron YYEHUYECKU I TPEXMECTHBII
MOHOOJIOK - 52 IIT., CTOII
npenojaBaTeabckui - 1 mT., CTyn
npernojaBaTenbekuii - 1 mT., kadeapa -1
T., J0CKa MeyioBas - 1 IIT., 3KpaH

HaBecHOW - 1 mrT., mpoektop - 1 mT.,
npoueccop - 1 mr., Mpiis koM. - 1 mrT.,
yJaeT - | mT.

2 | Jlabopatopuss o0mieii u Heopranmdeckoit | Cton maGopaTopHbii - 14 mT., crox
xumun (A-310) MPENnoIaBaTeNIbCKUi - 2 IIT., BBITSXKHOMN
mkad - 1 mr., mxad a1 nocyasr - 1 mr.,

mkad I8 mocyapl - 1 mT., cToxl

YYCHUYECKU TBYXMECTHBIN (MOHOOJIOK) -
5 T, MOlKa - 4 T, JOCKa ayJUTOpHAs
(menoBas) - 1 mT., 3AEKTPOILIATKA - 4 TIT.,
CIIUPTOBKH, TEPMOMETPHI, XUMHUYECKas
nocyza.

3 | KommbroTepnsiii kinace (YJIK-812) Cron yueHuueckuit - 26 mT., CTON
MpenoaBaTeNbCKuil -1 mwt., cTyn - 26 mr.,
70CKa ayauTopHas (MapkepHas) - lmr.,
KOMIbIOTED - 19 1mT.



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

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

AynuTopus A camocTosTeNbHoi paboTsl (I'-
401)

Cron y4yeHuueckuid - 26 wr., ctyn - 26

IT., KOMIIBKOTCP C BBIXOJAOM B CCThb
WHTEPHET - 16 mT.




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	доцент, к.т.н. Трошина М.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки
	Срок действия рабочей программы дисциплины до «19» сентября 2023 г.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ проводить количественные расчеты по уравнениям химических реакций;
	˗ определять тип химической связи в веществе и его пространственное строение; составлять структурную формулу вещества.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ регулировать скорость химической реакции.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ определять свойства растворов;
	˗ составлять гальванические процессы, определять электродвижущую силу гальванических элементов;
	˗ подбирать способы защиты металлов от коррозии.


		2023-01-23T10:55:54+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




