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Pabouas mporpaMmma AuCHHUIUTMHBI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaIpPaBJIEHUS TOITOTOBKU
20.03.01 TexHnocdhepHas 6€30MaCHOCTh

Cpok neiicTBus pado4eil mporpaMMbl JUCHHUILINHBI 10 «6» ceHT0ps 2023 r.

Nudopmanus 06 akryanu3anuu padoyeil NporpaMMsbl 1M CHHUIIMHBI:

COI''TACOBAHO

3amMecTuTeNh PEKTOpa-AUPEKTOP HHCTUTYTA HHKCHEPHON U DKOJIOTHYECKO 0€301acHOCTH

« _» 20 T. JL.H. 'opuna
(noonucy) (H.0. @amunus)
YTBEPXJIEHO

Ha 3acenannu xadenpsr «XuMus, XAMUYECKUAE MPOIIECCH U TEXHOJIOTUM

(mpotokomn 3acemanust Ne 1 ot «6» centsops 2018 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

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

«BrIcIIag MaTeMaTUKa).

HI/ICHI/IHHHHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: «Marepuanosenenne 1 TKMy, «9kosorusy», « TeXHOTOTHS KOHCTPYKIIMOHHBIX
MaTepuanoB», «lIpomblliuieHHas J3KoJorus», «Opranudeckas xumus», «OOImas XuMHUYECKas

TEXHOJIOTHSI.
3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
dopmMupyemblie U HNuauxkaropsl
KOHTPOJINpYyeMble JMOCTHKEHUSI IInanupyemsblie pe3yJbTaThl
KOMIIeTeHIIUH KOMIIETEHIIM I o0y4eHust
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
OIIK-1. Crnoco6en | OIIK-1.1 Ymeer BBISBIATH | 3HATH: KIACCU(DUKAIMIO XUMUIECKUX
YUUTHIBATh COBPEMEHHBIE | €CTECTBEHHO-HAYUHYIO MPOLIECCOB, MPOTEKAIOIINX Ha
TEHJICHLIUU Pa3BHUTHUA | CYIIHOCTh  MpoOJeM B | OOBEKTE npodeccroHabHOM
TEXHUKU U TEXHOJOTUH B | MpodecCHOHATbHON NesITeIbHOCTH; OCHOBHBIE MOHATUS U
obmactu  TexHochepHOU | 00IACTH, PYKOBOACTBYSCH | 3aKOHBl XHMHH, OCHOBHBIC 3aKOHBI
0e301MacHOCTH, 3aKOHAMH WM METOJAaMHU | B3aUMOCBSI3U MEXAY CTPOCHUEM U
U3MEPUTEIBHON U | €CTECTBEHHBIX  HAayK U | XUMHYECKHMMH CBOWCTBAMHU BEIIECTB;
BBIYHCIUTENbHOM MaTeMaTHKU OCHOBHBIE 3aKOHOMEPHOCTH,
TEXHHKH, COIMPOBOXIAMOIINE B3aUMOJICHCTBUS
MH(OPMALIMOHHBIX BEIIECTB;

TEXHOJIOTUH IIPU pELICHUN
THIIOBBIX 3aJa4 B 00JacTH
npodecCuOHATBHON
JIeSITEILHOCTH, CBSI3aHHOM
C 3alUTOM OKpY>Karolleun
cpensl U obecrieueHueM
0C30ITaCHOCTH YCIIOBEKA

YMers: ONpENEATh MIPUPOLY
XUMHUYECKHX IPOLIECCOB,
IIPOTEKAIOIINX Ha 00BeKTe
npopeCCUOHATIBHON  JEATENbHOCTH;

NPUMCHATH OCHOBHBIC TIOHATUA U
3aKOHBI XWMHUH, OCHOBHBIC 3aKOHBI
B3aUMOCBA3U MCKAY CTPOCHUCM H
XUMHAYECKHMH CBOHCTBAMHU BEIIECTB;
OCHOBHBIC 3aKOHOMEPHOCTH,
COIPOBOKAAIONINE B3aUMOJICHCTBUS
BCIIIECCTB JJISL PCLICHUA 3aa4
npodecCuOHATBHON

ACATCIIbHOCTH,

Brmagers: MeTomamm  ompenerieHUs
KHaCCI/Iq)I/IKaI_II/II/I XUMHNYCCKUX
HPOLIECCOB, IPOTEKAIOINX  Ha
00BeKTe npogeccuoHaTbHON
JeSATENbHOCTH; METOIMKON
POBEICHHUS pacyeToB c




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

HCIIOJIb30BAHUEM OCHOBHBIX ITOHSTHIA
1 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aMMOCBA3HU MECXKAY CTPOCHUEM H
XUMHUYSCKUMU CBOMCTBaAMHU BCIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEM,
COIPOBOXKIAIOIINX B3aUMOJICHCTBUSA
BEUIECTB  JJs  pelIeHus  3ajaad
poeCCHOHATILHOMN IEeATEIbHOCTH
OIIK-1.2 VYwmeer | 3HaTh: METOIBI MPOBEICHUS
COITIOCTAaBJIATH " | SKCIICPUMCHTAJIbHBIX I/ICCHGI[OBaHI/Iﬁ
oOpabaTeiBaTh pE3yJbTaThl | C HUCIOJIB30BAHUEM CTaHAAPTHOIO
HCCIIEI0BATEIbCKON XUMHYECKOTO 00opyoBaHus,
NESATEILHOCTH, HCIOJIb3Ys | MPUOOPOB, MAaTEPHAIOB U 00PabOTKH
CTaHAApTHOC IMOJIYUYCHHBIX PC3YyJILTATOB

obopynoBaHue, MpUOOPHl U
MaTepHalIbl

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

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

MaTCpraJIOB U aHalin3a HOHy‘IGHHOﬁ
nHpopmaIuu




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HauMeHnoBanue TeM 3aHATHI
(yueOHOM padoThI)

Cemectp

Banasl

HNHTepakTus, 4.

DopMbI
TeKyLIero
KOHTPOJIS

(HaUMeHOBaHuUe
OlI€HOYHOI 0

Monyib 1.
CtpoeHue u
CBOICTBA BEIIECTBA

Jlexmms (JIex1)

OCHOBHBIC TTIOHSTHSA B 3aKOHBI XUMHH

N

[IpakTrueckoe
sanstue (IIpl)

Pacuets! o opmynaM U ypaBHEHHUSIM

KoHTposibHas
padota Nel

CamMocTosTenpHast

pabora (Cpl)

OCHOBHBIG KJIaCChI HGOpFaHI/I‘-IGCKI/IX
BEIIIECTB. Crpoenue aTOMOB.
[lepuonnueckass cucrtemMa »3JIEMEHTOB
JH.N. MenaeneeBa. XuMHYECKasl CBS3b.
IIpocTpaHcTBEHHOE CTpOCHUE

24

Monyib 2.
TepMoguHamMuka u
KUHETHKA
XUMHYECKHAX
MPOIIECCOB

CamocTosTenpHas
pabora (Cp2)

TepmonnHamuka XUMUYECKHUX
MPOLIECCOB: BUABI CUCTEM, IapameTpbl
n GyHKIMH cOoCTOsiHHSA. 3akoH ['ecca.
TepmoauHamMuka XUMHUYECKHUX
npoueccoB. @DOYHKIUM  COCTOSHMS:
BHYTPEHHSII ~ DHEpPrusi, SHTaJIbIUS,
SHTPOIIHS, SHEPTUS ['u60ca.
Hamnpasnenue [IpOTEKaHUA
XMMHYECKUX peakiui. XuMHuecKas
KUHETHKA. BiMsHue Ha CKOpPOCTH
XUMHUYECKUX DPEAKUUN KOHLEHTpALUU,
JaBJICHUS, TeMIIepaTyphl,
KaTaJau3aTopOB. XuUMHUYECKOE
paBHOBECHE.

44

Monyib 3.

Jlexmms (JIex2)

Koppo3ust meramnoB. Xumuyeckas Hu
AIEKTPOXUMUYECKAS KOPpO3Usl.
CrocoObpl  3alUTBl  METAUIOB  OT




DopmMbI

. TeKy11ero
Monyar (pasnen) y‘leﬁn(ﬁ"&nll)laﬁoTbl Hannﬂ(;?lzlﬁsizgep;%%;:)MT"" Cemectp 0611: ¥ | Banmer | Murepaxrup,u.  KoHTpos
: (HauMeHOBaHuUe
OLICHOYHOI0
PacTtBOphI 1 JlaGopaTopHoe Koppo3zus merannos 4 2 - - Ortuer no
hiiekTpoxuMudeckue 3austue (J1adl) mabopaTopHOI
MPOIIECCHI abore Ne 1
CamocrosiTenbHast Pacteopsl.  CriocoObl  BBIpaKEHMS 4 64 - -
pabora (Cp3) KOHIICHTpalLluy pacTBOPOB.
KomnratuBHsle CBONCTBAa pacTBOPOB.
CgoiicTBa pacTBOPOB AJIEKTPOIUTOB:
JUCCOLMAIMs. MOHHOE IPOU3BEJICHUE
BOJIbl, ITPOU3BEJICHUE DPACTBOPHUMOCTH,
TUAPOIIN3 COJIEH, HaIlpaBJICHUE
0OMEHHBIX peaknuid. OKHUCITUTEIBHO-
BOCCTAaHOBUTENbHbBIE peakuuu.
DIEeKTPOXUMUYECKUE CUCTEMBI.
lansBannveckue 3JIEMEHTHI.
ONEeKTpoNn3 pPAacIulaBOB M BOJHBIX
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 —
opraHu3zais yaeOHOTo Ipolecca B By3e, OCHOBaHHAs Ha JICKITHOHHO-CEMUHAPCKO-3a4eTHOH (hopMax
oOydenus. K ¢opmam oO0ydeHUST OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHS, a
TaKXKe CaMOCTOsITelbHass pabora. Ha JIeKIMAX HMCIONB3YIOTCS HATJISIHBIE M CIOBECHBIC METOIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHYECKUE
METOJIBI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUNIMHBI
Monayas 1. CTpoeHne 1 CBOiicTBa BellecTBa

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

Tema npakTH4eCcKOro 3aHATHS:
Pacuetsl o hopmynam U ypaBHEHHUSM.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

HUMETh MPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIACCU(DUKAIIUN BEIIECCTB;
CTPOEHHUH aTOMa; TUIAaX XUMUYECKOU CBS3H.

3HATh:

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

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

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

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

- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

YMeTh:

- MPOBOAUTH KOJMUYECTBEHHBIE PACUETHI MO0 YPABHEHHSIM XUMUYECKUX PEaKIUii;

- COCTaBIISITh JJIEKTPOHHYIO KOH(MUTYPAIINIO XUMUYECKUX IJICMEHTOB;

- OTIpeAeNATh TUIl XMMHUYECKOM CBSI3U B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBIISITh CTPYKTYPHYIO ()OPMYITY 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 XHUMHH,
KJIacCU(UKAllMK BEUIECTB; OOIIMX XHMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOEHUU
aTOMa; KBAaHTOBBIX YHWCIIAX; COCTABICHUH SJCKTPOHHOW KOH(HUTyparuu XUMUYECKUX JJIEMECHTOB;
TUTIAX XUMUYECKOHN CBSI3H; IPOCTPAHCTBEHHOM CTPOCHHH MOJIEKY.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

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

OTHOCHUTEIIbHAsl 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 kaxzaoro rasa.

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

6. Xnopun mMetamia conepxut 69% xmopa. OTHOCUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHNS METAIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras 3anumaer oosem 10 v, [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

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

0. Hanuimmre >7IeKTpoHHbIE KOHOHUIYpaLlMy aTOMOB cephbl U XpoMa 1 HoHoB S* u Cr’',
CpaBHUTE paanyChl aTOMOB U HOHOB.

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

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

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

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

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

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

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

Moayas 2. TepMoaMHAMUKA M1 KHHETHKA XUMHYECKHUX MPOLECCOB

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh MpeJCTaBlIeHNnE 00 SHEPTeTUYECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX TPOUCXOIUT
B3aUMOJICHICTBHE MEXIYy BEIIECTBAMM; CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
peryinupoBaHusl.

3HATh:

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

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

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

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

- BJIMSTHUE HAa CKOPOCTh PEAKIIMK KaTalu3aToOpoB;

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

yMeThb:

- OTIpeNIeNIATh BO3MOXXHOCTh MMPOTEKAHMSI PEaKIINH;

- perynupoBaTh CKOPOCTh XUMHUUECKON PEaKIIUH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIst
[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:



- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUTUINHBI,
UCIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIIEHTUPOBAaTh BHUMAHME HA: JHTAJIBIUU 00pa3oBaHUS, CTOpPAaHUS M PEaAKIIHH,
SHTPONUU BEIleCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTEeHHBIX PEaKIUii; JHEPrHuH AaKTHUBAIlMM; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpn coemunenun 3,2 T xeneza € KUCIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcua xenesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KONMYECTBO TeIaa, KOTOPOE BBIACTMTCS MpU cropaHuu 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. Omnpenennure 3HAKW MW3MEHEHMS DSHTAIBIIMM W JHTPONUU UL CIEAYIOILIEro
TepMoanHamMuieckoro npouecca: 2Ho ) + Oz = 2H20.

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

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

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 yBennyeHUH J1aBJICHUS 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, dJIEKTPOIN3a, 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;

- OTIpPENIeNIATh 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 MPOIIECCHI XUMUYIECKOH M AIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl

[Ipu ocBoeHNH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUTUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy 1Mo JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKECHUS
KOHIEHTPALlUU PACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI AJIEKTPOHHOTO 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 XumMu4eckoil CBSI3M B AeKTposiuTax? Kakue 31eKTpOoIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

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

18. Bripasute koHCTaHTY Aricconrani opToGochOpHON KUCIOTHI 10 TIEPBOM CTYIIECHH.

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 U30TOHMYECKUM 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 CIEIYIONIUX COJIEH U ONPENeUTe CPEAY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj4.

217. [Tokaxxute CTpOCHHE MUIICIUIBI MPU MPHIMBAHUU HM30BITKA pacTBOpa THIPOKCHA

HaATpUs K pacCTBOPY XJIOpUJIA IIUHKA.



28. [Tokaxxute CTpOeHHE MUIEUIBI TPH TPWINBAHUK H30BITKA XJOpUAA IMHKA K
pacTBOpH TUIPOKCHU]IA HATPUSI.

29.  Kakyro cuctemy Ha3bIBaOT AIEKTPOXUMUYECKON?

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 AMeKTpoaa. 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 AJIEKTPOIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
MKeNEe3HBIH; 0) aHO YTOJbHBIM.

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

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

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

38. [Ipu snexktponuse pactBopa conu onoa (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 TPEXBAJIEHTHOIO METajlja 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 HAIIPSDKEHHE B CETU paBHO 6 B, a BbIxo/ 110 Toky 72%.

41.  Kakoli KOHTaKT SIBJIsIETCS 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 XJ0pHaa 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
Bomnpocs! 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

Onpenenure NPOLEHTHOE COJEPKAHUE Kanus 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
METaJUIMYECKOT0 0JI0Ba, BO BTOPYIO — MEJIU, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.
2. Jo6aBbTe B Tpu MPOOUPKH C BOJIOH IO OJHOM Karuie pacTBOpa COJITHON KHCIIOTHI, TIO

2-3 xamu pacTBopa kpacHou kposiHoU con K3[Fe(CN)s| n onmycTuTe B HUX CKPETIKH.



3. OTMeThTe MHTEHCHUBHOCTb OKPACKU BO BCEX TPEX MPOOHPKAX.

4. Cnaemnaiite BBIBOJBI O CKOPOCTH KOPPO3UH B KAKJIOM CIy4ae U HAMMUIIUTE KaTOIHBIE U
AQHO/IHBIC PEAKILIUH.

OnpIT 2. Biiusinue cpeabl HA CKOPOCTh KOPPO3UU

1. Bo3zbmuTe Tpu npoOupku. B nepByto HaselTe pacTBOp XJIOpHAa MarHusi, BO BTOPYIO —
PacTBOP COJISTHOM KHUCIIOTHI, B TPETHIO — TUCTHUTMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHUPKH 11O OJJHOU CKpEIKe.

3. Jo6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOHMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSIHOU COJIH.

4. OO0BsiICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM MPOOUPKAX?), HAMTUIITUTE YPaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CIEeIIaiTe BBIBO.
OnpIT 3. DJIEKTPOKOPPO3US MeTaJIAa

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

2. Jlo6aBpTe B KaKJ0€ KOJEHO MO 2 Kaljld pacTBOpa KPacHOW KPOBSHOW COJIH W
denondranenna.

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

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

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B n1Be mpoOupku no 15-20 xamenb 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 OKPAacCKH B MECTE IaparnuH (B KaKon
npooupke?).

4. OO0BsicHuTe HAOIIONCHNS U 3AMTUIITUTE aHOIHBIN W KATOJIHBIA MPOIECCHI JUTS KaXKI0H
rajbBaHONaPBHI.

OnpIt 5. IIpoTekTopHas 3ammTa

I. JloGaBbTe B JBE MPOOMPKH C JUCTHIUTMPOBAHHOW BOJOW MO OJHOW Karuie COJISTHON
KHUCJIOTBI U 1O JBE KaIlJIM PaCTBOPA KPACHOW KPOBSIHOM COJIHU.

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

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

4. OObsicHuTe HAOMIOACHUSA. 3alUINNTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenmaiTe

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

I. Haneiite B 1Be 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 06e npobupku o oxHo ckpenke. Kakoit nadbmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepumn oneHku:

- OIICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CIIH OTYEeT OPOPMIICH 0e3 3aMeUYaHmid
WIH C HE3HAYUTEIbHBIMU HEJ0YETaMU;

- OLIEHKA «HE 3a4TEHO» BBICTABISAETCS CTYJCHTY, €CJIA OTYET OPOPMIICH C
3aMe4YaHUsIMH, BBIBOJI HE OTPAXKaeT CyTh pabOThI MIIH OTYET HE O(hopMIIEH.



7.3.

OHBHO‘IHLIB cpeacTrea aJisg l'[pOMB)KyTO‘lHOﬁ aTTeCTallMi 10 UTOraM OCBOCHMA

JUCIUIITHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne i/m Bonpocsl K 3k3aMeny

1 OcHOBHbIE MOHATHSA XUMHH: MOJIEKYJIa, aTOM, 3JIEMEHT, BEIIECTBO (IPOCTOE, CIOKHOE),
SMIHUpHUYECKasi, Tpaduueckas, MOJEKyJspHas (OpPMyINbl BEIIECTBA, XHUMHYECKas
peakIys, CTEXHOMETPUICCKUN KO PHUImeHT

2 Knaccuukanus u HOMEHKIIATypa HEOPTaHUYECKUX COCTUHEHHUN: OKCHUIbI, KUCIIOTHI,
OCHOBaHMUs, COJIN

3 CrexuoMeTpusi. 3aKOHOMEPHOCTH W3MEHEHHUS M CIOCOOBI OIMpeNeseHUs] KOJIUYeCTBa
BeulectBa. OCHOBHBIE oOImpeneiaeHus:: (QopMyibHas €IUHUIA BELIECTBA, MOJIb,
MOCTOSIHHAsE ABOTrajipo, MOJISIpHash Macca, MOJIIPHBI 00beM, MOJsIpHas Macca
XMMHUYECKOT0 SKBUBAJICHTA, MOJIAPHBIM 00beM XMMHUYECKOT0 SKBUBAJICHTA.

4 KonnuecTBeHHBIE 3aKOHBI MPOTEKAHUS XMMHWUYECKUX PpEaKLUN: COXPAaHEHMsI MaccChl
BELIECTB, IIOCTOSHCTBA COCTaBa, KPATHBIX OTHOIIEHWH, OOBEMHBIX OTHOILIEHHIA,
ABorazipo u cienctBus u3 Hero, MeHneneeBa-Knaneiipona, o0beIMHEHU Ta30BbIH,
MapuUHaIbHBIX aBieHui JlanbToHA, 3aKOH SKBUBAJICHTOB

5 Teopuu ctpoenus aroma. CoBpeMeHHasi TEOPHsI CTPOSHUS aTOMOB. ATOMHBIE OpOUTAIIH.
KsanToBbie uncna. [IpuHIMIBI ¥ TpaBUiIa 3ar0IHEHHUST aTOMHBIX OpOUTANICH

6 [Tepuonnueckuii 3akoH. CtpykTypa [leproanueckoii TaOIHIIbI

7 IlepnoavYHOCTE M3MEHEHUs CBOWMCTB JIEMEHTOB. PacmpoCTpaHEHHOCTh XUMHUYECKUX
JJIEMEHTOB

8 XUMHYECKas CBA3U: PHEPTUs, AJIMHA, YroJl CBA3U. Buasl xummudeckoil cBa3u. CBoiicTBa
KOBAJICHTHOM CBSI3M: HAIIPaBJICHHOCTb, HACBIIIAEMOCTb, MOJAPHOCThb. MOHHAs CBs3b:
MOJIAPU3YEMOCTD U MOJIIpU3ytollee AelicTBue. MeTtamnueckas CBsI3b: 30HHAs TEOPHUs
KpuCTauioB. BogopoaHast cBsA3b

9 Metox BaJIeHTHBIX CBsI3€il, ruOpuan3anus. MeToa MOJIEKYISIpHBIX OpOUTaNIEH: MOPSIOK
CBSA3M, MAarHUTHBIE CBOKCTBA MOJIEKYJ 1 HOHOB

10 Meropa ['muiecnii: mpOCTPaHCTBEHHOE CTPOCHUE MOJIEKYJI M HOHOB

11 MeKMOJIEKYIISIpHBIE B3AMMOEHCTBUS

12 OcHoBHbIE MTOHATHUSA u olpenencHus XUMUYECKOU TEPMOJAVHAMUKH:
TepMOJAMHAMUYECKass CHUCTeMa (M30JIMpOBAaHHAs, OTKPBITas, 3aKpbiTas), (Qasa,
TOMOTCHHbIE M TETEpOTeHHBIC CHCTEMBbI, MapaMEeTpPhl COCTOSHHS (PKCTEHCHUBHEIE,
WHTEHCUBHBIE), (DYHKIHUU COCTOSIHUS, XMUMHUYECKHH TEpPMOAMHAMUYECKUN Mpoliecce
(caMOIpOM3BOJIBbHBIHN, PABHOBECHBIH, HEPAaBHOBECHBIH ), (Pa30BbIi NEpexo, BHYTPEHHSS
SHEPTHsI, TeTI0Ta, paboTa

13 IlepBblii 3aKOH TEPMOJMHAMUKH U €T0 MPUIOKEHHE K IPOLEccaM B UACAIBHOM Trase:
M30XOPHOMY, H30TEPMHUECKOMY, U300apHOMY

14 [Tonstue TemnoBoro 3¢d@dexTa XUMHUECKOM peakluu: TEermaoBod 3(h(EeKT peakiuw,
TEPMOXUMHUYECKOE U TEPMOJUHAMHUYECKOE YpaBHEHUS, CTaH/apTHbIE
TEPMOJAMHAMUYECKNE YCIOBHSI, CTAHIaPTHAs SHTAJIBINS PEAKIUN

15 CranapTHbIC SHTAIBIIUN 00pa30BaHMs U CTOPAHHsI BELIECTB

16 3akoH ['ecca u cieacTBUA U3 HETO

17 BTopoii 3aK0H TepMOAMHAMUKHN. DHTPONUS KaK (QYHKIIUS COCTOSHUS CUCTEMBbI

18 Tperuit 3akoH TepMOoAMHAMUKH. AOCOJIOTHBIC 3HAYCHHUS CTAHIAPTHBIX JHTPONHUHN
BELIECTB

19 Kputepuun HanpaBieHHOCTH CaMONPOX3BOJIBLHOIO MPOIiecca B 3aKPhITON CUCTEME




20 Kunernka xumudeckux peakiuii. OCHOBHBIE TTOHSATHS M ONPEICIICHUS
21 OCHOBHOH NOCTYJIAT XUMUYECKON KUHETUKHU
22 Brnusinue temnepatypbl Ha CKOPOCTh XUMHUUYECKUX PEAKIMI
23 Teopernueckue NpeCcTaBICHUS O CKOPOCTSX AJIEMEHTAPHBIX PeaKInil
24 Oco0eHHOCTH KHHETHUKH TeTEPOTCHHBIX peakinid. Peakiinu Ha rpaHulie pasiesna TBepaoe
TEJIO — ra3 U TBEPAOE TEJIO0 — )KUIKOCTh
25 OcHoBbl KaTanu3a. OCHOBHBIE TMOHATUA W oOmnpeneiacHus. MeXaHu3Mbl MPOTEKaHUS
KaTaJIUTUYECKUX PEaKLIM
26 Xumuueckoe papHoBecre. OOpaTHMble U HEOOPAaTUMbIE XUMHUECKUE peakiui. Buast u
OCOOCHHOCTH  XMMHYECKOro paBHOBecHs. KoIW4YecTBEHHbIE  XapaKTEPUCTUKU
XUMHUYECKOTO PAaBHOBECHUS
27 Brnusiane paznuunbix GakTopoB Ha XUMHUUYECKoe paBHOBecue. OCOOEHHOCTH OIMMCAHMS
paBHOBECHSI B T€TEPOTr€HHBIX CHCTEMax
28 OO6mme cBoiicTBa pacTBOpoB. OCHOBHBIEC TIOHSTHS M ONIPECICHIS
29 CriocoObl BEIpaKEHUsI KOHIIEHTPALIUN PACTBOPOB
30 XHUMUYECKUE PABHOBECHUS B pACTBOPAX: COJIbBATAIIMS
31 TepMonnHaMuyecKue XapaKTEPUCTUKH Mpoliecca 00pa3oBaHus paCTBOPOB
32 Konnurarusasie cBOMCTBAa pacTBOPOB
33 Brustaue pa3nuusbix pakTopoB Ha CBOKMCTBA PACTBOPOB JIEKTPOJIMTOB
34 Jlucconnarus cnadbIX 3JIEKTPOJIUTOB
35 PacTBOpBI CHIIBHBIX 3JIEKTPOJIUTOB
36 HoHHBIE paBHOBECHS B BOJHBIX PACTBOPAX IEKTPOIUTOB
37 IM'maponus coneit: mo KaTUOHY, MO aHUOHY, MOJHBINA ruapoan3. CTEneHb U KOHCTAHTa
TUAPOIIHN3a
38 [Tpon3sBeneHne pacTBOPUMOCTH. Y CJIOBHE OOpa30BaHMsI OCATKA
39 HamnpaBnenne 0OMEHHBIX TPOILIECCOB B PACTBOPAX AJICKTPOJIUTOB
40 OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE peakni. MeTOJI 3JIeKTPOHHOTo OaaHca
41 DJIEKTPOAHBIC MPOLIECCHI: OCHOBHBIE ONPEICIICHUS
42 3akonbl Dapazes
43 [ToTeHImanel 3JIeKTPOXUMUYECKONM CUCTEMBI. JIBOMHOMN AIEKTPUUECKUIN CITOH.
44 CranmapTHbI BOAOPOAHBIN 31EKTPoA. Psia cTaHIapTHBIX 3JEKTPOAHBIX MOTEHIIMAIOB
MeTaJuioB. Y paBHeHue HepHcra
45 XWUMUYECKUE U KOHIEHTPAIMOHHBIE TajlbBAHUYECKUE BJIEMEHTBI. DeMeHT JlaHuas-
Axobu
46 Onektposn3. [loTeHnman pa3noxeHus, MoCae0BaTEIbHOCTh MPOLIECCOB HA AJIEKTPOIAX
47 Knaccuukanuss KOppO3MOHHBIX Cpel, paspylleHuil u mporeccoB. Ilokaszarenu
CKOPOCTH KOPPO3HUH
48 XuMHUYeCKask KOPpPO3usi: BUJbI U Pa3HOBUIAHOCTH
49 DJIEKTPOXUMHUYECKAsT KOPPO3USI: TPUUUHBI 1 MEXAHU3M BO3HUKHOBEHUS
50 3ammra OT KOPpPO3UHU: JETHPOBAHNE METANIMYECKUX MaTEpHaOB; U3MEHEHHUE COCTaBa
U CBOWCTB KOPPO3MOHHOHN Cpeibl; 3JIEKTPOXHUMHUYECKas 3alluTa: BUJBI U MEXaHU3M
JICVCTBYS; 3aIIUTHBIC IOKPBITUS: BUJIBI, METOIbI HAHECEHUS M 00JIACTH MPUMEHEHHUS
7.3.2. Kputepuu U HOPMBbI OLIEHKH
dopma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTecTaunu
3aueT (YCTHO) «GAUTEHOY CryneHt nMeeT OIICHKH
«3a4TEHO» 32 KOHTPOJIBHYIO




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

pabory  Nel, OTYeT o
naboparopHoit  pabore  Nel,
oTBeuaeT Ha | wmiam 2 Bompoca
3aueTHoro Owinera w3 2-X
BOIIPOCOB

«HEC 3a4YTCHO»

CTygeHT He HMEeT OILICHKHU
«3aYTEHO» 32  KOHTPOJIbHYIO
pabory  Nel, otuer 1O
nabopaTopHoit padote Nel nub6o
UMEET OLEHKH «3auTeHO» 3a
KOHTPOJIbHYIO paboTy Nel, otuer
no naboparopHoii pabore Nel,
HO HE OTBEYaeT HU Ha OJHH
BOIIPOC 3a4E€THOrO OmIieTa




8. Y4eOHO-MeTOAMYeCcKOEe M HHPOPMALIMOHHOE O0ecriedeHue U CIIUTIINHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

KoianuyecTBO 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  XUMHHA 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. biinoB [u ap.]; mox Xumusi [DIEeKTpOHHBIM pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»
Hayd. pexa. U. JL. By30B / JI. H. biiunoB [u np.]; mox Hayd. per.
[Tepdumnoroii, T. B. N. JI. Tlepdpunosoii, T. B. CokomoBoii. -
CoxkonoBoil. Cankr-IlerepOypr: Jlanb, 2016. - 272 c.: ui.

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




8.2. lomoJiHMTeILHAS JIMTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

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. : wun. -
(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
[OnexTpoHHBIA pecypc] : y4eb. mocoOue mis
By30B / H. C. AxmeroB, M. K. Asuzosa, JI. U.
Banwiruna. - U3a. 6-¢, crep. - Cankr-IletepOypr :
Jlanp, 2017.-367 c. : un. - (YueOHUKY IS BY30B.
CrnenmanbHas nmureparypa). - ISBN 978-5-8114-
1716-2.

VYy4ebHOEe mocodue

2017

9BC «JIa"b»




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

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBaLIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AATENbCKUN oM «byTiiepoBckoe Haciaegue»», 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 Hanmenopanne IO PexBU3UTHI norms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok aelicTBus
- 6eccpovHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok nelicTBus
- 6eccpouno; JloroBop Ne 727 ot 20.07.2016r.,
CPOK JIEHCTBHSI - 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 IPOBeeHUs

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
npenojaBareybckuii - 1 mr., cryn
npenogaBaTensckuii - 1 mT., kadeapa -1
mT., JOCKa MejoBas - | mT., 3KpaH

HaBecHOW - 1 mT., mpoekrop - 1 mT.,
nponeccop - 1 mT., Mpllb KoMM. - 1 mrT.,
nyaeT - | T,

2 | JlaGopatopus o0miel 1 HeOpraHUYECKON Cron maGoparopHsiidi - 14 mT., cTOd
xumuu (A-310) MPENoIaBaTeIbCKUi - 2 IIT., BBITSHKHOU
mkad - 1 mr., mkad ans mocyas - 1 mr.,

mkap Juis mocynel - 1 mT., cTol

YYCHHUYECKUN JIBYXMECTHBIN (MOHOOJIOK) -
5 wT, Moiika - 4 T, JOCKa ayIuTOpHas
(menoBas) - 1 mT., 2JIEKTPOILTUTKA - 4 IIT.,
CIIUPTOBKH, TEPMOMETPHI, XHUMHYECKas

nocyJa.
3 | Ayauropusi A7 cCaMOCTOSITEIbHON pabOThI Cron yuenndeckuil - 26 wr., cTy’a - 26 wWr.,
(I'-401) KOMITBIOTEP C BBIXOJIOM B CETh MHTEPHET -

16 .



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

	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	доцент, к.т.н. Трошина М.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки
	Срок действия рабочей программы дисциплины до «6» сентября 2023 г.
	знать:
	уметь:
	˗ проводить количественные расчеты по уравнениям химических реакций;
	˗ определять тип химической связи в веществе и его пространственное строение; составлять структурную формулу вещества.
	знать:
	уметь:
	˗ регулировать скорость химической реакции.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ определять свойства растворов;
	˗ составлять гальванические процессы, определять электродвижущую силу гальванических элементов;
	˗ подбирать способы защиты металлов от коррозии.


		2023-01-20T16:14:55+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




