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YTBEPXIEHO
Ha 3acenannu kadeapsl « XUMHUS, XUMHYECKHE MTPOLIECCHI U TEXHOJIOTUM

(mporoxon 3acenanus Ne 1 ot «6» ceHts10ps 2018 1.).



1. esab ocBOeHUST TUCHMILIUHBI

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

2. MecTto nucnumimnabl B crpykrype OITIOII BO

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

«BrIcIIag MaTeMaTUKa).

JIMCUMIUINHBI ¥ IPAKTHKH, JJI1 KOTOPBIX OCBOECHUE JTAHHOW JUCLUILIMHBI HEOOXOIUMO Kak
npenumectsytomee: «Martepuanosenenue u TKM», «Oxonorus», «TexHOIOrns KOHCTPYKIIMOHHBIX

MaTepuaIoBy.
3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpYeMble JMOCTHKEHUSI IInanupyemsblie pe3yJbTaThbl
KOMIIeTEeHIIUH KOMIIETEHIIM A o0y4eHust
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
OIIK-1. Crnoco6en | OIIK-1.1 Ymeer BBIABIATH | 3HATH: KIACCU(DUKAIMIO XUMUYIECKUX
MPUMEHSTh COBPEMEHHBIE | €CTECTBEHHO-HAYYHYIO MPOLIECCOB, MPOTEKAIOIINX Ha
9KOJIOTMYHBIE U | CYIIHOCTh  mpoOieM B | 00ObeKTe npogeccuoHaTbHON
Oe3omacHble METOJIbI | PO eCCHOHATBHON NesITeIbHOCTH; OCHOBHBIE MOHATUS U
paIoHaIBLHOTO o0jacTd, PYKOBOJCTBYSCH | 3aKOHBI XWMHHU, OCHOBHBIC 3aKOHBI
UCIIOJIb30BAaHUS CHIPHEBBIX | 3aKOHAMM M METOJAMHM | B3aUMOCBSI3U MEXAY CTPOEHUEM U
u OHEPTeTHYECKHUX | ECTECTBEHHBIX  HAayK U | XUMHYECKUMH CBOWCTBAMHU BEIIECTB;
pecypcoB B | MaTeMaTHKU OCHOBHBIE 3aKOHOMEPHOCTH,
MalIMHOCTPOSHUHN COMPOBOXKIAIOIINE B3aUMOCHCTBUSA

BEIIIECTB;

YMers: OIpENEATh MIPUPOLY
XUMHUYECKHX IPOLIECCOB,
IIPOTEKAIOIINX Ha 00BeKTe
npoeCCUOHATIBHON  JEATENbHOCTH;

NPUMCHATH OCHOBHBIC TIOHATUA U
3aKOHbI XHMMHH, OCHOBHBIC 3aKOHBI
B3aUMOCBA3U MCKAY CTPOCHUCM H
XUMHYSCKHUMH CBOMCTBaAMH BCIIICCTB,

OCHOBHBIE 3aKOHOMEPHOCTH,
COTPOBOXK/TAIOIINE B3aUMOICHCTBUSA
BEIIECTB Ui  pelIeHUus  3aj1ady

poeCCHOHATTLHON JIeATENILHOCTH;

Brnagers: MetomamMu  omnpeaesieHHs
KJIacCU(PUKAITIHI XHMHYCSCKHUX
MPOIIECCOB, MPOTEKAIOLIUX Ha
00BeKTe npodeCcCuOHATBHON
JIESITEIbHOCTH; METOIUKOM
MPOBEICHUS pacyeToB c
HCIIOIb30BAHUEM OCHOBHBIX ITOHSITUH
1 3aKOHOB XUMHUH, OCHOBHBIX 3aKOHOB
B3aMMOCBSI3M MEXIY CTPOCHUEM U




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

XUMHYSCKHUMH CBOMCTBaMH BCIIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEH,

COIPOBOXAAIOIINX B3aUMOJICHCTBUS

BCIIIECCTB JJISL PCLICHUA 3aa4

npo¢eCcCuOHATBHON

ACATCIIbHOCTHU
OIIK-1.2 VYwmeer | 3HaTh: METOJIBI MPOBEICHUS
COITIOCTaBJIATH " | SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/Iﬁ
oOpabaTeiBaTh pe3yJbTaThl | C HUCIOJIB30BAaHUEM CTaHAAPTHOIO
HCCIIeIOBATENLCKOM XUMHYECKOTO obopynoBaHus,
NEeSATETLHOCTH, HCIOJIb3Ys | IPUOOPOB, MAaTEPHAIOB U 00PabOTKH
CTaHAApTHOC TMOJIYUYCHHBIX PC3YyJILTATOB

obopynoBaHue, MpUOOPHl U
MaTepuabl

YMeTb: TPUMEHSITh TEOPETUYCCKHE
3HAHUS ISt MIPOBEICHUS
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHJapTHOTO XUMHAYECKOTO
o0opyIoBaHUA, puOOpPOB,
MaTepuaJioB U 00paboOTKuM  ero
pe3yIbTaToB

Bnaners: MeTogamMM  MOCTAHOBKH
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHJapTHOTO XUMHAYECKOTO
o0opyIoBaHU, puOOpPOB,

MaTCpraJIOB U aHalin3a HOHy‘IGHHOﬁ
nHpopmaluu




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HauMeHnoBanue TeM 3aHATHI
(yueOHOM padoThI)

Cemectp

Banasl

HNHTepakTus, 4.

®opMbI TEKYyLLEr0
KOHTPOJIA
(HauMeHOBaHuUe
OLICHOYHOI0
cpeacTBa)

Monyib 1.
CtpoeHue u
CBOICTBA BEIIECTBA

Jlexmms (JIex1)

OCHOBHBIC TTIOHSTHSA B 3aKOHBI XUMHH

N

[IpakTrueckoe
sanstue (IIpl)

Pacuets! o opmynaM U ypaBHEHUSIM

KontponbHas pabota
Nel

CamMocTosTenpHast

pabora (Cpl)

OCHOBHBIG KJIaCChI HeOpFaHI/I‘IeCKHX
BemiecTB. CTpOCHUE aTOMOB.
[lepuoanueckas cuctema 3JI€MEHTOB

.. MenaeneeBa. XuMHU4YeCKasl CBS3b.

IIpocTpaHCcTBEHHOE CTPOCHUE

24

Monyib 2.
TepMoguHamMuka u
KUHETHKA
XUMHYECKHAX
MPOIIECCOB

CamocTosTenpHas
pabota (Cp2)

TepmonnHaMMKa XUMUYECKHUX
MIPOLIECCOB: BUbI CUCTEM, MTapaMETPhl
u GyHKIMHM cocTosiHuA. 3aKoH ['ecca.
TepMoaguHaMUKa XUMUYECKUX
nporeccoB. DyHKIIMM COCTOSTHUSA:
BHYTPEHHSIS SHEPI U], SHTAIBIINS,
sHTpoMHs, dSHeprus [ néoca.
Hamnpasnenue nporekanus
XUMHYECKUX peaKIui. XUMUYecKast
KUHETHKA. BiMsiHue Ha CKOpPOCTh
XUMHUYECKHUX PEaKUNi KOHLIEHTPALUH,
NaBJICHUS, TEMIIEPATYPHI,
KaTajau3aTopoB. XUMHUYECKOE
paBHOBECHE.

44

Monyib 3.

Jlexmms (JIex2)

Koppo3zus MmerannoB. Xumudeckas u
AIEKTPOXUMUUECKAsT KOPPO3HUS.
CriocoObl 3alUThl METAJIIOB OT




®opMbI TEKYyILLET0

. KOHTPOJIS
Mopyas (pa3aen) BU"H Ha"MeHOBaH?e TEM SaHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)
PacTtBOphI 1 JlaGopaTopHoe Koppo3zus merannos 4 2 - - Ortuer no
hiiekTpoxuMudeckue 3austue (J1adl) mabopaTopHOI
MPOIIECCHI abore Ne 1
CamocrosTenbHast | PactBopsl. COCOOBI BBIPaKEHHS 4 64 - -
pabora (Cp3) KOHILIEHTpaluu pacTBOPOB.
KonnuraruBHsie cBOWCTBa pacTBOPOB.
CgoiicTBa pacTBOPOB JICKTPOJIHUTOB:
JYCCOLMAIMs. HOHHOE ITPOU3BEICHNE
BOJIbI, IPOU3BEICHIE PACTBOPUMOCTH,
TUAPOJIN3 COJIEH, HAIIpaBIICHUE
0OMEHHBIX peakiuid. OKHCIUTETHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH.
DIEKTPOXUMHUECKHE CUCTEMBI.
lanbBaHMYECKHE DIIEMEHTHI.
DJEeKTPOIN3 pacIljiaBOB U BOAHBIX
pacTtBopoB. 3akoHbl Papazes.
KonTpons [ToaroroBka k 3auery 4 3,75 - - Bomnpock! k 3auety
No 1-50
[Ipomexxyrounas |IIpomexyrouHas arrectanus (3a4eT) 4 0,25 - - Bomnpocs! k 3a4yery
arrectarus (ITA) No 1-50
Hroro: 144 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opranu3zais yaeOHOTo IMpolecca B By3e, OCHOBaHHAs Ha JICKIIHOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOydenus. K ¢opmam oO0ydeHUsT OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHUS, a
TaKXKe CaMOCTOsITelbHass pabora. Ha JIeKIMAX HMCIONB3YIOTCS HATJISIHBIE M CIOBECHBIC METOIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHYECKUE
METOJIBI.

6. Meronuyeckue yKa3aHUs M0 OCBOECHUIO JUCHUILIHHBI
Monayas 1. CTpoeHne 1 CBOiicTBa BellecTBA

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

Tema npakTH4ecKOro 3aHATHS:
Pacuetsl o hopmynam U ypaBHEHHUSM.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETh TPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIaCCU(UKALIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIAaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHbI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMUYECKUN SKBUBAJICHT, MOJISIpHAsI MAcCa XUMUYECKOTIO SKBUBAJICHTA);

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

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YHClia, MPaBUiia U MPUHIIUITBI COCTABIICHHS SJIEKTPOHHOW KOH(MUTYpAITH XUMHUYECKOTO IEMEHTA;

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

- IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.

YMeTh:

- MPOBOAUTDH KOJMUYECTBEHHBIE PACUETHI [0 YPABHEHHSIM XUMUYECKUX PEaKIUii;

- COCTaBIISITh JJIEKTPOHHYIO KOH(MUTYPAIINIO XUMUYECKUX IJICMEHTOB;

- OTIpeAeNATh TUIl XMMHUYECKOM CBSI3U B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBIISITh CTPYKTYPHYIO (POPMYITY BEIIECTBA.

MeToauyeckne peKOMEHIAUMHU M0 U3YUYEHUI0 MOIYJIsl

[Tpu ocBoeHHH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YEOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAHHE HA: OCHOBHBIX TIOHATHAX W 3aKOHAX XUMHH,
KJIacCU(UKALMK BEUIECTB; OOIIMX XHMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOCHUU
aToOMa; KBAaHTOBBIX YHWCIIAX; COCTABICHUH SJCKTPOHHOW KOH(HUTyparuu XUMHUYECKUX SJIEMECHTOB;
TUTIAX XUMUYECKOHN CBSI3H; IPOCTPAHCTBEHHOM CTPOSHHH MOJIEKYI.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Uto Takoe OTHOCHUTENIbHAsA aTOMHasi Macca? PaccunTaiiTe OTHOCUTENIbHYIO aTOMHYIO
maccy cepsl, ecu m(S)=5,3-10% r, am(C)=2,0-10> r.
2. PaccunraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH €€

OTHOCHUTEJIbHAsI MOJIEKYJIsIpHasl Macca paBHa 98.



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

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

5. Onpenenure, Kakoil 3To0 MeTai, ecnud 1,6 T Kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTaJljIa BBITECHSIOT U3 KUCIOTHI OJMHAKOBBIM 00BEM BOJOPOIA IPH OJHHUX U TEX )K€ YCIOBHUSIX.

6. Xnopun Metamia conepxkut 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 anumaer oosem 10 v, [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Hanummre nonHble 31eKTPOHHBIE KOH(MUTYPALIMH AaTOMOB 3JIEMEHTOB C OPSIKOBBIMU
HOoMepamu 15 u 23. YkakuTe BaJIGHTHBIE AJIEKTPOHBI ATUX 3JIEMEHTOB.

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

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

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

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

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

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

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

u3 kuciotel 30 M Bozopoaa (H.y.).

Moayas 2. TepMoaMHAMUKA M KHHETHKA XHMHYECKHUX MPOLECCOB

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh MpeJCTaBlIeHNnE 00 SJHEPTeTUYECKUX U3MEHEHUSAX B CUCTEMAaX, B KOTOPBIX TPOUCXOTUT
B3aUMOJICHICTBHE MEXIYy BEIIECTBAMM;, CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
peryinupoBaHusl.

3HATh:

- TepMOJAMHAMHUYECKHE (PYHKIIMU COCTOSTHUS, CIIoco0 u3 pacyeTa (3akoH ['ecca m ero
CJICZICTBHE);

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

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

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

- BJIMSTHUE HAa CKOPOCTh PEAKIIMK KaTalu3aToOpoB;

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

yMeThb:

- OTIpeNIeNATh BO3MOXXHOCTD MMPOTEKAHMSI PEaKIINH;

- perynupoBaTh CKOPOCTh XUMHUUECKON PEaKIIHH.

MeTtoanueckne peKOMEHIAINH M0 H3YYEeHHIO MO/TY.JIsI
[Tpu ocBOECHMM MOJTYJIsI HEOOXOIUMO:



- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUTUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHUMAHME HA: JHTAJILIUU 0Opa3oBaHUS, CTOpPAaHUS W PEaAKIIHH,
SHTPONUU BEIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPrHuH AaKTHUBAI[MM; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coemunenun 3,2 T xeneza C KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNmBINIO0 00pa3zoBaHus okcua xemnesa (I1).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTh METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIHMTCS MpU cropanuu 50 M cmecH,
cocrosiiet u3 50% xucnopona, 25% Boaopoaa u 25% yrieKucaoro rasa.

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

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

6. Omnpenennre 3HAKW MW3MEHEHMS DSHTAIBIIMM W JHTPONUU U CIEAYIOLIErOo
TepMoanHamMuieckoro npouecca: 2Ha ) + Oz = 2H20.

7. B kakux ciy4asx SHTaJIbIMS CrOPaHWs MPOCTOrO BEIIECTBA paBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

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

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK IO KOMIIOHEHTAM CJIICYIOIIEH XUMHUYECKOMN
peakuun: 2C,Hg + 702 — 4CO2 + 6H20.

10. Bo ckoipko pa3 U3MEHUTCA CKOPOCTh PEAKIUMU MPH U3MEHEHHH TEMIIEpATyphl Ha
30°C, ectu y = 3,0?

1. Kak usmenurcst vy razodasznoit peakiuu 2A + 3B = 2C npu yBenyeHUH 1aBJICHUS B
2 pa3za?

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

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocTH mpsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

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

+3H> <> 2NHj3; AH‘; = -92 x>k B CTOpOHY IPSIMOM pEAKIUU?

15.  BbluucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BectHh: 2NO + Clx <> 2NOCI, [NOJ=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 Monb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

Tema J1eKIIMOHHOTO 3aHATHSA:
Koppo3sus meramioB. CriocoObI 3alIUTHl METAIOB OT KOPPO3HH.

Tema 1a00paTOPHOrO 3aHATHS:
Koppo3us metanos.

H3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh INPEJCTaBIEHUE O PacTBOpPax; O CHOcO0axX BBIPAKEHMsI KOHLEHTPALMM pPacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKLUAX; SICKTPOXUMHUECKUX
IpoLeccax: ralbBAHUYECKUX, dJIEKTPOJIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YAaCTH PaCTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBa PACTBOPOB;

- CBOMCTBa paCTBOPOB HEAJIEKTPOIUTOB U IJIEKTPOJIUTOB;



- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

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

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- JIEKTPOJIN3 PACIVIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI HJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXaHU3MBI UX IPOTEKAHUS;

- CHOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH.

- IPOBOJUTHh XMMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIyYECHHBIX PE3yJIbTATOB;

- OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX;

- COCTABJIATh TAJILBAHUYECKHE TIPOIECCHI, OMPEACIATh AJIEKTPOIBIKYIIYIO CHITY
raJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMINXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIECCHl XHMUYIECKOH M AIIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUILUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy 1Mo JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKCHUS
KOHIEHTPALlUU PACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI JJIEKTPOHHOTO OaaHca v MOTypPEaKIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAaHM4YECKUX 251eMeHTOoB; 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 Tun XuMu4eckol CBSI3M B AeKTposuTax? Kakue s1eKTpOIuThl Ha3bIBAIOT
noreHnuanbHeIMu? UcTuHHBIMUA?

17.  Hanummmre nuccorumaniuio a) cynbdura HaTpus u 0) ruapodocdara kanus mo nepBou
U BTOPOU CTYIICHSIM.

18. Bripasute kKoHCTaHTY Aricconranii opToGhochOpHON KUCIOTHI IO TIEPBOM CTYIIEHH.

19.  Omnpenenute crenens nuccoruanuu 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 U30TOHUYECKUM KO3 puiinenTom?

21.  Omnpenenute Temreparypsl kunenus u 3amepszanust 0,01 m pactBopa cynbdara
HaTpusl, €CJIM CTENEHb IUCCOLMAUU cocTaBsieT 54%.

22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? 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.  OmpeaenuTe pacTBOPUMOCTb THIPOKCH/A ATFOMUHUS, eciu ero [P = 5,7-10732,

25. Paccuwnraiite ocmotudeckoe nanenue 0,002 M pactBopa OeH30I1a IPU TeMIIepaType
17°C.

26.  Hanumwre ruiponn3 CIEIYIOUIUX COJIEH U ONPENeUTe CPEAY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

27.  lTlokaxwuTe CTpOCHHE MHUIEIBI MPH MPWIMBAHUM U30BITKA pacTBOpa THUAPOKCHUIA

HaATpUs K pacCTBOPY XJIOpUJIA IIUHKA.



28.  ITlokaxwuTe CTpOCHHE MULICIUTBI TPH MPUIMBAHUYU N30BITKA XJIOPUA ITUHKA K PACTBOPH
TUAPOKCUA HATPHSL.

29.  Kakyro cuctemy Ha3bIBaOT IEKTPOXUMUYECKON?

30. CocTraBbTe CXE€MY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM W3 KOTOPHIX KOOAIBT
cy w1 Obl KaToZoM, a B IPYrOM — aHOJIOM. Hamuimmre ypaBHEHUS! peakiuid, MPOUCXOIAIINX TpU
paboTe ITUX DIIEMEHTOB.

31. lanbBaHMYECKUI AIEMEHT COCTOUT U3 XPOMOBOTO AJIEKTPOJIa, nmorpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHIaPTHOTO BOJOPOIHOIO AeKkTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBAECTCS AJIEKTPOIU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

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

35.  CocrtaBbTe CXEMBI AJIEKTPOIIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
KeNEe3HBIH; 0) aHO| YTOJIbHBIM.

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

KaKOW TOCIEeIOBATEIIbHOCTH 3TH METAIUIBI OYIYT BBIACTATHCS MPH AJIEKTPOIIN3E, €CIU HAIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JII000r0 MeTasa?

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

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

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

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

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

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

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

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 Kontponbnas padota Ne 1

Ortuet no nabopatopHoit padote Nel
Bomnpock! k 3auety Ne 1-50

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

7.2.1. KoHTpoJbHad padoTa

Tunossle npuMepsbl 3a1aHUM
Tema «Pacuersl o popmysiaM 1 ypaBHeHUSIM» (IPaAKTH4YeCKoe 3aHsATHE 1)

Bapmuanr 1

3amanue 1

HazoBute no mexayHapoaHoi HOMEHKIaType cienyromue Bemectsa: Oz, Fe,O3, Ca(OH)a,
H>SO4.

3anganue 2

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

7r 12T X, T y, 11

Zn) + HClp-p) — ZnClag-p) + Ho.

3aganue 3

Onpenenurte NPOLEHTHOE COJEPKAHUE 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 peakiiuii, XxapaKTepu3yrolie ciae1yIolie MpeBpaleHus:
Ca —Y 5 Ca(OH), Ca —2 CaCl,

Ca —2 5 CaCO; Ca —% (a0

Kpurtepun onenkn:

- OLICHKA «3a4YTE€HO» BBICTABISIETCS CTYACHTY, €CIIM BEPHO BBIOJHEHBI 3-5 3amaHuit
KOHTPOJILHOM paboTHl;

- OLICHKA «HE 3a4TEHO» BBICTABIICTCS CTYACHTY, €CIIM BEpHO BhITOIHEHH! 0-2 3amanns
KOHTPOJILHOM paboTHI.

7.2.2. OT4er Mo Ja00OPATOPHOM padoTe

JlabopaTopHas padora Nel «Koppo3usi MeTa10B»

Ieab: o3HAKOMJIEHHE C JJIEKTPOXMMHUUYECKOW KOPpO3HeH; (akTtopamu, BIUSIONIMMH Ha
KOPPO3HI0; METO/IaMH 3alIUThl OT KOPPO3UHU.

OmnpiT 1. Binsinue aKTUBHOCTH KOHTAKTHPYIOLIET0 METAJJIA HA KOPPO3HI0

1. Bo3spmuTe Tpum ckpenku s Oymar. B ogHy BCTaBbTE€ TOHEHBKHHA KYCOYEK
METaJUIMYECKOTr0 0JI0Ba, BO BTOPYIO — MEJIU, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.
2. Jo6aBbTe B Tpu MPOOUPKH C BOJIOH O OJHOM Karuie pacTBOpa COJISTHON KHCJIOTHI, IO

2-3 xamu pacTBopa kpacHou kposiHOU conut K3[Fe(CN)s| n onmycTuTe B HUX CKPETKH.



3. OTMeThTe MHTEHCHUBHOCTb OKPACKU BO BCEX TPEX MPOOHPKAX.

4. Cnaemnaiite BBIBOJBI O CKOPOCTH KOPPO3UH B KAKJIOM CIy4ae U HAMMUIIUTE KaTOIHBIE U
AQHOJ/IHBIC PEAKIIUH.

OnpIT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UU

1. BoszbmuTe Tpu npoOupku. B nepByto HajelTe pacTBOp XJIOpHAa MarHusi, BO BTOPYIO —
pPacTBOp COJISTHOM KHUCIIOTHI, B TPETHIO — TUCTHUTMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHUPKH 11O OJHOU CKpENKe.

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

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

IIPOTEKAIOIIUX PEAKIUH, CIeIIaliTe BBIBO.
OnpIT 3. DJIeKTPOKOPPO3US MeTaJLIa

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

2. Jlo6aBpTe B KaKJ0€ KOJEHO MO 2 Kalljld pacTBOpa KPacHOW KPOBSHOW COJIH W
deHondranenna.

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

4. OO0BsicHUTe HAOMIOJICHUS U 3aMUIIATE aHOAHBIA U KaTOIHBIHN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOHbIE MOKPBITHS

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

2. Onycrtute B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JI€3a, B IPYTyI0 — JIYKEHOTO,
MpeBAPUTENHLHO ClIEIaB Ha UX MOBEPXHOCTH IIYOOKHE [[aPAITMHBI HOKOM.

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

4. OO0BsicHuTe HAOIIONCHNS U 3AMTUIITUTE aHOIHBIN W KATOJAHBIA MPOIECCHI JUTs KaKI0H
rajbBaHONaPBHI.

OnpIt 5. IIpoTekTopHas 3amuTa

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

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

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

4. OObsicHuTe HAOMIOACHUA. 3alUININTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenmaiTe

BbIBOJI. Kakyto posib BBINOJHSET aTFOMUHUN?
OnbIT 6. IppMeHeHre HHTHONTOPOB

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

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

3. Omnyctute B 006e npobupku o oxHo ckpenke. Kakoit nadbmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepumn oneHku:

- OIICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CIIH OTYEeT OPOPMIICH Oe3 3aMeYaHmid
WIH C HE3HAYUTEIbHBIMU HEJ0YETaMU;

- OLIEHKA «HE 3a4TEHO» BBICTABISAETCS CTYJCHTY, €CJIA 0TYET OPOPMIICH C
3aMe4YaHHUsIMH, BBIBOJI HE OTPaXKaeT CyTh pabOThI MM OTYET HE OhopMIIEH.



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

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, MapIHaTbHBIX
JlaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB

5 Teopun crpoenus aroma. CoBpeMeHHasi TEOPHUSI CTPOCHHUS aTOMOB. ATOMHBIC OpOUTAIIH.
KBanToBbie uncna. [IpuHIHIB 1 paBUiIa 3aNI0JTHEHHS] ATOMHBIX OpOUTaei

6 [Tepunonnueckuii 3akoH. Ctpykrypa [leprogmdeckoii TabauibI

7 [leproaUYHOCTh M3MEHEHUsSI CBOWCTB BJEMEHTOB. PacnmpoCTpaHEHHOCTh XHMHUYECKHUX
AJIEMEHTOB

8 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa
KOBAJICHTHOM CBSI3U: HAIPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeicTBUe. Meramuindeckas CBsI3b: 30HHAs TEOPUs
KpuctauioB. Bonopoanas cBs3b

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

10 Meron ['miiecnu: 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 (3KCTEHCHUBHbBIC, 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 HanmpaBI€HHOCTH CaMONPOM3BOJIBHOTO IPOLIECCA B 3aKPBITOM cucTEME

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 Xumnueckoe paBHoBecue. OOpaTumble U HEOOpaTHUMbIE XMMHUYECKHE peakuuu. Bunel u
0COOEHHOCTH XMMUYECKOro paBHOBecHus. KonndyecTBeHHbIE XapaKTEePUCTUKU XUMUYECKOTO
paBHOBECHS
27 Brusinue pasnuyHbix (BakTOpoB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OIMUCAHUS
PaBHOBECHSI B TETEPOT€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 KonnuraruBHbie cBOWCTBa 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 ruaponn3. 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 ONPECICHHUS
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 XHUMHUUYECKasi 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;
3aIUTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPHUMEHCHHUS
7.3.2. Kpurepuu u HOPpMBbI OLIEHKH
®opma
CemecTtp TIpOBEACHMH . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHO
arTecTaumu
4 3aueT (YCTHO) CTyaeHT WuMeEeT OIIEHKH «3a4TeHO» 3a
«3a4TEHO» KOHTpOJbHYIO paboty Nel, order mo
naboparopHori padore Nel, orBewaer Ha 1




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

WM 2 BONpOca 3a4eTHOro Owmiera u3 2-X
BOIIPOCOB

«HEC 3a4YTCHO»

CTyneHT He HMMEeT OILCHKH «3a4TeHO» 3a
KOHTpPONbHYI0 paboty Nel, oryer mo
naboparopHori pabore Nel mubGo wumeer
OLIEHKHU «3a4TEHO» 32 KOHTPOJBHYIO paboTy
Nel, oryer o maboparopHoii padore Nel, HO
HE OTBEYAeT HU Ha OJMH BOIMPOC 3a4ETHOTO
ounera




8.

8.1.

Oobs3aTesibHAs JIUTEpaTypa

Y4eOHO-MeTOAMYeCcKOEe M HHPOPMALIMOHHOE O0ecriedeHue U CIIUTIINHbI

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoANYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 N.H. Cemenon Xumust [DneKTpoHHBIN pecype] @ y4el. s Y4eOHuk 2016 OBC «Jlanby»
By30B / U. H. Cemenos, U. JI. Ilepduiosa. -
[3-e wm3m., crep.]. - Cankt-IlerepOypr :
XUMU3JAT, 2016. - 656 c. : un. - ISBN
978-5-9388-275-5.
2 H.®. Crace Pemenne 3amadu  mo  oOmieli  XUMHA Yy4ebHOe mocodue 2016 OBC «Jlaap»
[DnexTpoHHEIH pecypc] : yuel. mocobue / H.
@. Crace, A. B. Kopmynos. - U31. 3-¢, cTep.
- Cankr-IlerepOypr : Jlans, 2016. - 168 c. :
un. - (YueOHuku 11 By30B. CreruanbHas
autepatypa). - ISBN 978-5-8114-2274-6.
3 JI. H. biiunos [u ap.]; mox Xumusi [DIEeKTpOHHBIM pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»

Hayd. pexa. U. JL.
[Tepdumnoroii, T. B.
CokoJ10BOil.

By30B / JI. H. biiunoB [u np.]; mox Hayd. per.
N. JI. Tlepdpunosoii, T. B. CokomoBoii. -
Cankr-IlerepOypr: Jlanb, 2016. - 272 c.: ni.
- (YueOnuku s By30B. CrnenuaibHas
nuteparypa). - ISBN 978-5-8114-2038-4




8.2. lomoJiHMTeILHAS JIMTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arnaBue (3arojioBoK)

Tun (yueOHuK, yueOHOE
nocooue, y4eoHO-
MeTOoANYEeCKoe mocoone,
NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAY4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

JI.A. bop3osa

OcHOBBl  00mIeH XUMHHM [ DJIEKTPOHHBIN
pecypc]: yue6. mocooue / JI.JI. Bopzosa,
H.YO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: un. -
(YueOnuku gns By3oB. CnenuanbHas
auteparypa). - ISBN 978-5-8114-1608-0.

YyebHoe mmocobdue

2014

9BC «Jlaaby»

H.®. Cracse

Pemmenne 3amad 1o oOmieit XuMuu [ DJIeKTPOHHBII
pecypc] : yue6. mocooue / H. ®@. Cracp, A. B.
Kopmynos. - Wszan. 3-e, crep. - Cankrt-
[letepOypr : Jlaws, 2016. - 168 c. : w1 -
(YaeOHuKHM VIS BY30B. CrnenuansHas
nutepatypa). - ISBN 978-5-8114-2274-6.

YyebHoe mmocoodue

2016

9BC «Jlaaby»

H.®. Cracne

3amaun, YHOpaXHEHUS W BOMPOCHI IO OOIIeH
XUMHH [ DNEeKTPOHHBIN pecypc] : yued. mocodue /
H. ®@. Cracs, B. H. Jlucenkutii. - U3a. 5-e, crep. -
Cankrt-llerepOypr : Jlans, 2017. - 108 c. : wi. -
(YaeOHuKHM VIS BY30B. CrnenuansHas
muteparypa). - ISBN 978-5-8114-2282-1.

VYy4ebHOEe mocodue

2017

9BC «JIa"b»

H.C. AxmeToB

JlabGopaTtopHble W CEMHHApPCKUE 3aHATHS I10
o01mei u HEOPraHUYECKOM XUMUH
[OnekTpoHHBIA pecypc] : y4eb. mocoOme mis
By30B / H. C. AxmeroB, M. K. Asuzosa, JI. U.
Banpiruna. - U3a. 6-¢, crep. - Cankr-IletepOypr :
Jlanp, 2017.-367 c. : uin. - (YueOHUKY IS BY30B.
CrnenmanbHas nmureparypa). - ISBN 978-5-8114-
1716-2.

VYy4ebHOEe mocodue

2017

9BC «JIa"b»




8.3. Ilepedenb nmpogeccHOHAIBHBIX 023 JaHHBIX H MHGOPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue cooOreHus [ DNeKTpOHHBIN pecypc| : MHOTONIPEAMET. Hayd. KYpH. /
00O «VHHOBaLMOHHO-U3AATENLCKUN JOM «byTiaepoBckoe Hacaeaue»». — JNEKTPOH. JKypHaIl. —
Kazans : OO0 «MHHOBaIIMOHHO-U31ATENbCKUM 10M «byTiiepoBckoe Hacimeaue»», 1999- . Pexum
JOCTYTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMUS B UHTEPECAX YCTOMYMBOTO Pa3BUTHS [ DIEKTPOHHBIN pecypc]| : MEKayHap.
Hay4. )KypH. / Cubupckoe otaenenue PAH. — DnextpoH. xypHai. — HoBocubupck : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrnedyeHus

Ne Hanmenopamie IO PexkBH3UTHI norOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerictBus - 6eccpouno; Joroop Ne 727 ot
20.07.2016r., cpok neHcTBHs - 0ECCPOUHO

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

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U

Ne APp. 00bEKTOB /1JIsl IPOBeIeHUs

I/ | NPaKTHYeCKHX U JJA00PAaTOPHBIX 3aHATHIA,
NoMeleHuH JJIsl CAMOCTOSITEILHOM

padoThl o0yuyaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

1 | Jleknmonnas aynuropus (A-125) Cron YYEHUYECKU I TPEXMECTHBII
MOHOOJIOK - 52 IIT., CTOJI
MpEenojaBaTeNbckKuii - 1 mT., CTyn
npenoaaBarensckuii - 1 mr., kademnpa -1
mT., JIOCKa MenoBass - | MmIT., 3KpaH

HaBecHOW - 1 mT., mpoektop — 1 mrT.,
npoueccop - 1 mwT., Mplllb KOMII. - 1 mT.,
nyaeT - | T,

2 | JlaGopatopus o0miel 1 HeOpraHUYECKON Cron mnmaGoparopHeiii - 14 mT., cTon
xumuu (A-310) MPENoIaBaTeNIbCKUN - 2 IIT., BBITSXKHOMN
mkad - 1 mr., mkad ans mocyast - 1 mir.,

mkap T mocyael - 1 mT., cTon

YYCHHYECKUH IBYXMECTHBIN (MOHOOJIOK) -
5 T, MOlKa - 4 WT, JOCKa ayAUTOpHas
(menoBas) - 1 mIT., 2JIEKTPOIIUTKA - 4 TIT.,
CIIUPTOBKH, TEPMOMETPHI, XUMHUYECKas

nocyJa.
3 | Ayauropusi A7 cCaMOCTOSITEIbHON pabOThI Cron ydeHnyeckuit - 26 wr., cryn - 26
(I'-401) IIT., KOMIBIOTEp C BBIXOJIOM B CETh

MHTEPHET - 16 mrT.



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