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Cpok peiicTBus pado4eil mporpaMMbl JUCHHUILVINHBI 10 «3» ceHTA0ps 2023 r.

Nudopmanus 06 akryanu3anuu padoyeil NporpaMMsbl 1M CHHUIIMHBI:

COI''TACOBAHO

3aMecTUTENh PEKTOpa-AUPEKTOP HHCTUTYTA MHKCHEPHON M YKOJIOTHYECKOM 0€30MmacHOCTH

« _» 20 T. JL.H. 'opuna
(noonucv) (HU.0. Damunus)
YTBEPXJIEHO

Ha 3acenannu xadenpsr «XuMus, XAMUYECKUAE MPOIIECCH U TEXHOJIOTUM

(mpotokomn 3acenanust Ne 1 ot «6» centsaops 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, «9kosorus», « TeXHOTOTHS KOHCTPYKIIMOHHBIX
MatepuanoBy, «lIpomelnuienHas sxkonorusy, «lloxaporymenue», «B3ppiBonoxkapo3amniura.

3. IInanupyemsle pe3yJbTaThl 00y4eHHs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMMETEeHI[HN KOMMeTeH Uit o0ydeHUs
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
OIIK-1. Cnocoben | OIIK-1.1 Ymeer BBIABIATH | 3HATH: KIACCU(DUKAIINIO XUMHUUECKHUX
YYUTBIBATh COBPEMEHHBIE | €ECTECTBEHHO-HAYYHYIO IIPOLIECCOB, MPOTEKAIOIINX Ha
TEHJICHIIUN pPa3BUTHSA | CYIIHOCTh  MpOOJIEeM B | OOBEKTE npodeCcCuOHATBHON
TEXHUKH U TEXHOJIOTHU B HpO(bGCCHOHaHBHOﬁ ACATCIIBbHOCTH, OCHOBHBIC IIOHATHUA U
obmactu  TexHOChEpHOU | 00IacTH, PYKOBOACTBYSCH | 3aKOHBI XHWMHH, OCHOBHBIC 3aKOHBI
0e301MacHOCTH, 3aKOHAMH W METOJAaMHU | B3aUMOCBSI3U MEXAYy CTPOSCHUEM U
U3MEpUTENbHOM U | €CTECTBEHHBIX  HAayK U | XUMHYECKMMH CBOMCTBAMHU BEILECTB;
BBIYUCIUTEILHON MaTeMaTHuKn OCHOBHBbBIC 3aKOHOMCPHOCTH,
TEXHHKH, COIPOBOXAAIOIINE B3aUMOJICHCTBUS
MH()OPMAITMOHHBIX BEILICCTB,;

TEXHOJIOTUH MPU PEIICHUN
TUIIOBBIX 33724 B 00JacTH
npogecCuoHAITBHON
JIESITENLHOCTH, CBS3aHHOM
C 3aIIMTONU OKpPYXKAaIOILIEH
cpenbl W o0ecreueHueM
0€30MMacCHOCTH YeJIOBEKa

YMmeTb: OTIpeNeNATh PUPOY
XUMHUYCCKUX mponeccos,
MPOTEKAIOIINX Ha 00BeKTe
npodeccHoHabHON  JesITeNbHOCTH;

NPUMEHSTh OCHOBHBIC TIOHSTHS H
3aKOHBI XWMHWH, OCHOBHBLIC 3aKOHBbI
B3aMMOCBSI3U MEXAY CTPOCHUEM H
XUMHUYECKUMHU CBOMCTBaMHU BCIIICCTB,
OCHOBHBIC 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINAE B3aWMOJICHCTBHUS
BEIIECTB  JUJISI  pEIICHUs  3a1ad
pohecCHOHABHOM IS TENhHOCTH;

Brmagers: MeTomamm  ompenereHUs
KHaCCI/Iq)I/IKaI_II/II/I XUMHNYCCKUX
HPOLIECCOB, IPOTEKAIOINX  Ha
00BeKTe npogeccuoHaTbHON
JeSATEINbHOCTH; METOIMKON
MIPOBEICHHUS pacdeToB c
UCIIOJIb30BAHUEM OCHOBHBIX MOHSTHI
X 3aKOHOB XMMHWH, OCHOBHBIX 3aKOHOB




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

B3aMMOCBA3HU MECXKAY CTPOCHUEM H
XUMHUYSCKUMU CBOMCTBaMHU BCIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEN,
CONPOBOXKIAIOIINX B3aWMOJICHCTBHUS
BEUIECTB  JJs  pelIeHus  3ajaad
pohecCHOHAIBHOM IeATENHbHOCTH
OIIK-1.2 VYwmeer | 3HaTh: METOJIBI MPOBEICHUS
COITIOCTaBJIATH " | SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ
oOpabaTeiBaTh pe3yJbTaThl | C HUCIOJIB30BAaHUEM CTaHAAPTHOIO
HCCIIeIOBATENLCKOM XUMHUYECKOTO obopynoBaHus,
NEeSATETLHOCTH, HCIOJIb3Ys | IPUOOPOB, MAaTEPHAIOB U 00PabOTKH
CTaHAApTHOC TMOJIYUYCHHBIX PC3YyJILTATOB

obopynoBaHue, MpUOOPHl U
MaTepHalIbl

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.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

DopMBbI TEKYLLET0

N KOHTPOJIA
Mopyas (pa3aen) Buﬂll HaHMeHOBaH?e TEM 3aHTHH CemecTp Oonem, banabl | UnTepakTuB, 4. (HaUMeHOBaHHeE
y4eOHoi1 padoThI (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Monyib 1. CamocrositenbHasi| Tema 1. OCHOBHBIE MOHATHS U 3aKOHbI 4 10 3 - [ I[poMekyTOUHBII
CtpoeHue u pabota (Cpl) XUMUU rect Nel
ceorictsa BemecTBa | Jlekuust (JIexl) | Xumuueckuii 9KBHBaJICHT 4 2 - -
Jlabopatoproe  |Ompenenenue  MOJIIPHOH — MaccChl 4 2 4 - OTtuer 1o
3anstue (JIabl) |skBUBajeHTa MeTaia lmabopaTopHOU
padote Ne 1
CamocrosrenbHas| Tema 2. OcHoBHbIE KJIaCChI 4 6 3 - [IpoMeKyTOUHBIN
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB recT No2
CamocrositenbHas | Tema 3. Crpoenue aToMma. 4 10 3 - [ I[poMekyTOUHBII
pabora (Cp3) Ilepuoanueckas cucTemMa JN. recT Ne3
CamocrosrensHast| Tema 4. Xumuueckas CBSA3b. 4 10 3 - [IpoMeKyTOUHBIN
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJI rect Ned
CamocrosrenbHasi| Tema 5. ®a30Bble COCTOSHUS BEIIECTB. 4 6 3 - [IpomMeKyTOUHBIN
pabora (Cp5) MexMOJIEKyIIpHBIE B3aMMOICHCTBHS recT Ne5
Moayns 2. Jlexmms (JIek2) | Tepmomunammka XUMHUYECKHUX 4 2 - -
TepmoauHaMuKa u MIPOIIECCOB: BUJBI CUCTEM, MapaMeTphl
KUHETHUKA u GyHKIMHU cocTosiHus. 3akoH ['ecca
XUMHYECKHUX CamocrosarenbHas| Tema 6. TepmoanHaMuKka XUMUYECKUX 4 10 3 - [IpomMeKyTOUHBIN
[IPOLIECCOB pabora (Cpb6) peaxkuui recT Neb
CamocrosarensHasd|Tema 7. KuHeTHMKa XUMHMYECKUX 4 12 3 - I IpoMexyTOYHBIN
pabora (Cp7) peakmuii. XMMHYECKOE paBHOBECHE rect No7
Monyisb 3. CamocrosrensHas|Tema 8. PactBopsl.  CmocoOsl 4 6 3 - [IpomMeKyTOUHBIN
PacTBOpHI 1 pabora (Cp8) BBIPKECHHS KOHIICHTPAIIUU PACTBOPOB. recT Ne8
HIIEKTPOXUMUYECKHE XUMHUYECKHE PaBHOBECHUS B PaCTBOPAX
[IPOLICCCHI CamocrositenbHas| Tema 9. PacTBOpbl HEINEKTPOIUTOB U 4 12 3 - [IpoMeKyTOUHBII
pabora (Cp9) AJICKTPOJIUTOB recT Ne9




DopMBbI TEKYLLET0

N KOHTPOJIA
Mopyas (pa3aen) Buﬂll HaHMeHOBaH?e TEM 3aHITHH CemecTp Oonem, Bbanabl | UnTepakTHB, 4. (HaAaUMeHOBaHHeE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
;;2161\(4)2?(0 ggfg;’Haﬂ Tema 10. KomnoniHbie pacTBOpEI 4 8 3 ) iﬂiﬁg?oq%m
CamocrositenbHast | Tema 1. OKUCIHUTENBHO- 4 10 3 - [ I[poMekyTOUHBII
pabota (Cpl1) BOCCTaHOBUTEJIBLHBIE peakIuu. rect Nell
DIEKTPOXUMHUS: OCHOBHBIC TIOHATHUS
CamocrosrenbHas| Tema 12. BosHukHOBeHHE 4 10 3 - [IpomMeKyTOUHBIN
pa6ota (Cpl2) 3JCKTPOIHOTO MMOTCHITMAJIA. recT Nel2
CamocrosarensHas|Tema 13. DnekTpoiu3 paciulaBoB U 4 12 3 - I IpoMexyTOUHBII
pabota (Cpl3) BOJIHBIX PACTBOPOB recT Nel3
CamocrosarensHast|Tema  14.  Koppos3usi  MeTamios. 4 12 3 - I IpoMexyTOUHBII
pabota (Cpl4) CriocoObI 3aIUTHl METAJIOB OT rect Nel4
IIpaktrueckoe  |O0OOImIEHHAsS KOHTpPOJBHAs paboTa Mo 4 2 4 - KontponsHas
3anstue (IIpl) Kypcy pabota Nel
KonTpons [ToaroroBka K 3auery 4 3,75 - - Bomnpock! k 3auety
No 1-50
[Tpomexxyrounast |IIpomexxyTouHas arrecTamus (3a4er) 4 0,25 - - Bomnpock! k 3auety
arrecranus (ITA) No 1-50
Tect utoroBeiii | IToroBoe TecTupoBaHue 4 2 50 - TecToBble BOMPOCHI
(TW) Nel-600
Hroro:; 144 100

Cxema pacdera urorosoro 6anaiaa «(Cymma + T)» - cyMMa OajioB 10 BceM Y4eOHBIM MEpOIPUSATHIM, IPETyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu IUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSl - H3y4y€HHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOIMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOJIb30BAaHUEM KOMIIBIOTEPA, OJAKIIOYEHHOT0 K ceTu HTepHeT.

6. Metoanyeckue yKa3aHHUs M0 OCBOCHUIO M CHUILIUHbBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

Tema JeKIUOHHOTO 3AHATHA:
XUMHUYECKUI SKBUBAJICHT.

Tema 1a00paTOPHOrO 3aHATHS:
Omnpenenenrue MOISIPHONW MacChl KBUBAJICHTA METAJLJIA.

H3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

MMETh MPEJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHH; KJIacCU(UKALIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBA3H.

3HATh:

- OCHOBHBIE [TOHATHS XUMHUH (MOJIEKYIIA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XUMUYECKHI SKBUBAJIICHT, MOJISIPHASI Macca XMMHUYECKOTO SKBUBAJICHTA);

- OCHOBHBIC 3aKOHBI XMMHHU (COXPAaHEHHMS MAaCChl, MOCTOSIHCTBA COCTaBa, OOBEMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiamneiipona, 00beIMHECHHBIN Ta30BhIN 3aKOH);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YKclia, MpaBujia U MPUHIUIIBI COCTABICHUS 3JIEKTPOHHON KOH(UTYypaIlii XUMUYECKOTO JIEMEHTA;

- TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBaJCHTHYIO, METAJUIMYECKYIO, BOJIOPOIHYIO),
UX CBOMCTBA U XapAKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKLUI;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPAIIHIO XUMUYECKUX 3JIEMEHTOB;

- OINPEAEIATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOECHMUE;
COCTaBJISITh CTPYKTYPHYIO GOPMYITy BEIIECTBA.

MeTtoauyeckue peKOMEHAALUH 110 H3YYEHHIO MOAYJIA

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4ydTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JAUCLHUIUIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepHUal U JUTEPATypy MO JAHHON TEMATHUKE;

- aKLIICHTUPOBATh BHMMAHHME HA: OCHOBHBIX IIOHATHAX UM 3aKOHAX XHMMMWH;
KJaccu(UKalMU BEIIECTB; OOLIMX XMMHYECKHUX CBOMCTBaxX BEILIECTB OJHOTO KJIAcca; CTPOCHUHU
aToMa; KBAaHTOBBIX YUCIIAX; COCTABICHHUU DJIEKTPOHHON KOH(QUIYpalluu XUMHUYECKUX 3IJIEMEHTOB;
TUIIAX XUMUYECKOHN CBS3H; IPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYI.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €clIH ee
OTHOCHUTEJIbHAs MOJICKYJISIpHAsg Macca paBHa 98.

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



4. OTHOCHUTENBHBIE MJIOTHOCTH Ta30B M0 BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy 1 i1 kaxaoro rasa.

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

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

7. [pu Temneparype 100°C u gaBnerun 50 aT™. ra3 3aauMaer oobem 10 m>. Tlpusenute
00bEM ATOTO Ta3a K H.Y.

8. Hanummre moaHbIe 21eKTPOHHBIE KOH(DUTYpAITUH aTOMOB JIEMEHTOB C IMTOPSIKOBEIMU
HOMepaMH 15 u 23. YKaxute BaJ€HTHbBIC SJIEKTPOHBI ATUX AJIEMEHTOB.

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

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

1. Onpenennute BaICHTHOCThH AIFOMHHHSI B OCHOBHOM U BO30YKI€HHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB OJIOBAa 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
NpUBeeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

15. PaccuntaiiTe MOsIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHSAIOT

u3 kucnotel 30 M Bomopoaa (H.y.).
Monayasb 2. TepMoauHaAMUKA H KHHETHKA XMMHYECKHX NMPOLECCOB

TeMa JeKIUOHHOTO 3AHATHA:
TepMmoanHaMHUKa XUMHUECKHUX TTPOILIECCOB: BUJIBI CUCTEM, TTapaMeTPhl U () YHKITUH COCTOSTHUSI.
3akoH ['ecca.

M3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

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

3HATh:

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

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

- BJIMSTHUE HAa CKOPOCTbh XMMMYECKOH peakIuu KOHLEHTpAalUU (3aKOH JEHCTBYIOLIUX
Macc);

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

- BJIMSTHUE HAa CKOPOCTh PEAKIIMK KaTalu3aToOpOB;

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

yMeThb:

- OTIpeNIeNIATh BO3SMOXXHOCTh MMPOTEKAHMSI PEaKIINH;

- perynupoBaTh CKOPOCTh XUMHUUECKON PEaKIIUH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOY.JIst
[Tpu ocBOECHMM MOJTYJIs1 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 BEIlleCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKUX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPrHuH AaKTHUBAI[MM; 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 KOJMYECTBO Tema, KOTOPOE BBIACIMTCS 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 YCJIOBMSX, ecii 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 SHTaJIbIMS CrOPaHWs MPOCTOrO BEIIECTBA paBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

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

9. Onpenenurte OOIIMI M YaCTHBIE TIOPSJIKK IO KOMIIOHEHTAM CIICYIOIIEH XUMHUYECKON
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 npakTH4ecKOro 3aHATHS:
HToroBas KOHTpoJIbHAsE paboTa MO KypCy.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

MMETh MPEACTaBICHUE O PAaCTBOpaxX; O CIoco0ax BBIPAXKEHHUS KOHIICHTPAIMU PacTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; SIEKTPOXUMHYECCKUX
npolieccax: ralbBaHUYECKHX, AIEKTPOIN3a, KOPPO3HUH.

3HATh:

- COCTaBHBIE YaCTHU PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOMCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IJIEKTPOJIUTOB;

- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  yYpaBHMBAHUS  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajaHca v MOJIypeaKIuii);



- rajlbBaHMYECKHUE MPOLECCH U padOTy raJlbBAHUYECKUX JIEMEHTOB;
- 3JIEKTPOJIU3 PACILUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOIHUTOB;

- 3aKOHBI JJIEKTPOJIN3A;

- BU/JIbI KOPPO3UHU U MEXAHU3MBI UX TPOTEKAHUS;

- CHOCOOBI 3aIMTHI METAJUIOB OT KOPPO3HUHU.

- IIPOBOJUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;

- OTIpEeNeNATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPE/ICIIATh CBOMCTBA PACTBOPOB;

- paccTaBisITh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIINX;

- COCTaBIATH TajJbBaHUYECKUE IIPOLECCHI, OIPEAEIATh DIEKTPOABUKYIIYIO CHIY
raJlbBAaHUYECKUX JIIEMEHTOB;

- COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJICKTPOIIUTOB;

- OTIPENENATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIIECTB MPH JICKTPOITU3E;

- COCTaBIISITh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUYECKON KOPPO3HH;

- moaAOHUpaTh CIIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIsI

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3y4UTh Y4YEOHBII Marepuaj [0 COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIb3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHHMAaHUE Ha: COCTaB pPacTBOPOB; CIIOCOOBI  BBIPAXKCHUS
KOHLCHTpAalMK paCTBOPOB; OSJICKTPOJUTBI U HCIJICKTPOJIUTEHI; CBOMCTBA HCBJICKTPOJIUTOB U
ANIEKTPOJIUTOB; METO/IBI AJIEKTPOHHOTO OallaHca U MOTypEeaKii; rabBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX 1eMEeHTOB; pacyeT J/IC; aHOIHBIE ¥ KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazies; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHIOB KOPPO3HMH; CIOCOOBI 3aIlUTHl METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTposnurax? Kakue 37€KTpOoiMThl Ha3bIBaIOT
noTeHIManbHeIMU? UcTHHHBIMU?

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

18. BripasuTe koHCTaHTy qucconuanuu oprohocopHoil KUCIOTHI IO IEPBOM CTYIICHH.

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

20. Uro moka3wiBaeT M30TOHWYECKUM Kod(pduiment? Kakas CBsA3b CYIIECTBYET MEXKIY
CTETICHBIO JUCCOLUAIMH JIEKTPOIUTA U N30TOHUYECKUM K03 purimeHTom?

21. Onpenenure TemmepaTypbl kuneHus u 3amep3anums 0,01 m pactBopa cynbdata
HaTpUs, €CJIA CTENEHb IUCCOLMALUU COCTaBIAET 54%.

22. Uto Ha3bIBaIOT MOHHBIM MPOU3BEICHUEM BOJIbI? YemMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pacrBopa NH4OH (Kg=1,74-10
5

).

24. OnpenenuTe pacTBOPUMOCTS THAPOKCHIA aMIOMHUHHS, eciu ero ITP = 5,7-1072,

25. Paccuunraiite ocmotrueckoe paienue 0,002 M pactBopa OeH3071a IpH TeMIIEpaType
17°C.

26. Hanummre ruaponus cneayomuyx cojie U OnpeaeuTe Cpeay X BOJAHBIX PACTBOPOB:
NaNOs, ZnCl,, Na>S, CH3COONHa4.

27. [ToxaxuTe CTPOCHHME MHUIICIIBI MPU TPHIMBAHUHK HM30BITKA pacTBOpa THUIPOKCHIA
HaTpHs K pacTBOPY XJIOPH/Ia LIMHKA.

28.  Ilokaxure cTpo€HHE MULIEIUIBI TPU MPUIMBAHUU N30BITKA XJIOpUa IIUHKA K PACTBOPU

THAPOKCHIA HATPHUSL.
29. Kakyro cucteMy Ha3bIBalOT AIEKTPOXUMUAYECKOM?



30.  CocraBbTe CXeMy ABYX TallbBAHWYECKUX DJIEMEHTOB, B OJJHOM U3 KOTOPBIX KOOAIBT
CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHeHUS peakuuid, MPOUCXOIAUINX TPy
paboTe ITHX PJIEMEHTOB.

31. ["anbBaHMYECKHIT STIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccos. Uemy paBHa ero 3.4.c.?

32.  KakuM ypaBHEHHEM KOJIMUYECTBEHHO OMMCHIBAETCS 3JIEKTPOIU3?

33. UTto paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

34.  CocraBbTe CXEMY IEKTPOJIM3a BOJHOIO PacTBOpA XJIOPHUJA HHUKENSl Ha MHEPTHBIX
IEKTPOAAX.

35. CocraBbTe CXeMbI 3JIEKTPOJIM3a BOJIHOTO pacTBOpa xJyiopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIH.

36.  PactBop comepxut monnl Zn**, Ni**, Fe**| Cu?** B ogumnakoBoii koHnentpanuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MCTaAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAITPSKCHUC
JOCTAaTOYHO JJIA BBIACICHUA 1000ro Merasia’?

37. Brruncnure Maccy HUKENS, BBIICIUBIIETOCS Ha KaTOAE MPU MPOMYCKaHUH TOKa CHIION
20 A uepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCoB.

38. [Tpu snextposnmse pactBopa conu ojosa (II) macca kaTona yBenuuunacek Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

39. PaccuuTaiite 00BeM KHCIOPOAA, KOTOPHI MOXET OBITh MOJIYYCH MPHU DJIEKTPOJIHU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

40. [Ipu npoxokAeHUN Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO METalljla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToe Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPIHH, ECITH U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BbIxox 1o Toky 72%.

41.  Kakoli KOHTaKT sIBIIsIeTCsI Hanbosee KOppo3noHHOooMmacHbIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI aHOAOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanumuire 371eKTpOXUuMHUYECKHE MPOIECChl (AaHOAHBIM W KATOIHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa 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 Otuet no nabopaTopHoit padote Nel

KonTtponbnas padora Ne 1
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50
TectoBbie 3amanust Ne 1-600

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

7.2.1. KoHTpoJbHAa" padoTa

Tunossle npuMepsbI 3a1aHUM

Tema «HTOoroBasi KOHTpoIbHasA padoTa» (MpaKTHYecKoe 3aHsATHE 1)

Bapuanr 1

3amanue 1

IIpousBennute pacueTsl IO YPaBHEHUIO peakluu (H.Y.):

7r 121 X, T y, I

Znw) + HClp-p) — ZnClagp) + Ha).

3amanue 2

Omnpenenure BO3MOKHOCTh BOCCTAHOBJICHUS OKCUA allfoMUHUS XxpoMoM 1ipu 800°C.
3amanue 3

Onpenenure 3HEPrUI0 AKTUBALMM peakuuu, eciau npu Temmeparype 40°C koHcTaHTa

ckopoctu peaknuu pasHa 0,05, a mpu 80°C — 1,2.
3aganue 4
Omnpenenure TemmepaTtypy 3aMmep3anus 10%-ro pacTBopa Xjaopuia KaJbLHsl.
3aganue 5

CocTaBbTe ypaBHEHHE peaKkI[My: IIEpMaHTaHAT KaJus + CylIb(GUT HATPUS + cepHasi KUCIOTa.

3aganue 6

CocraBbTe CX€MYy HHMKEJIb-IIMHKOBOTO TAJIbBAHUYECKOTO 3JieMeHTa U onpeaenute ero IJ1C,
€CJIM KOHIIEHTpAIIMsI HOHOB METAJLIOB B pacTBope coctasisier 0,01 mounb/n. Hanummre snekTpoaHbie

peakIuu.
3aganue 7

Omnpenenure BpeMs IEKTpoau3a pacTBopa xyuopuaa meau (I1) mns momydenns 150 T menu,

€CJIM BBIXOJ 110 TOKY cocTaBiseT 92%, a cuna Toka — 12 A.
3amanue 8

B KOHTaKkTe ¢ KaKMM METaJlIOM: [IUHKOM, HUKCJICM, OJIOBOM — CKOPOCTbH KOPPO3HUH KEJIC3a

OyJleT HauMEeHbIICH?

Kpurepun oneHku:
- 3a KaXkJI0€ BEpHO BhITIONHEHHOE 3ananue — 0,5 6amna.

7.2.2. OT4er MO Ja00OPATOPHOM padoTe

JlaGopaTopHas padora Nel OnpenesieHue MOJISIPHOII MacChl IKBHBAJIEHTA MeTaJLlIa



Lesb: onpeneneHre MOJISPHOI MAacChl SKBUBAJIEHTA METaJlIa SKCIIEPUMEHTAIBHBIM ITyTEM.

OnpiT. OnpeneneHue MOJISIPHOH Macchbl JKBUBAJIEHTa MeTA/LIa M0 00bEMY BOJA0PO/A,
BBITECHEHHOI'0 U3 PACTBOPa KUCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTIOMOIIBIO TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkosneHHOU mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
nuu O6ropeTku (3).

1. B omno wu3 xomeH mnpobupku OctBanbra (2) NOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactk ero o6bEmMa HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe €€ B IITaTHUBE.

4. [IpoBepbTe TpUOOP HAa TEPMETUYHOCTb, MJJIS YEro ypaBHHUTENbHbIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MOJ0KEeHUH. Eciiu mprubop repMeTH4eH, TO YpOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3aKkpbITa Mpodupka OcTBabaa (2) MPOOKOIA.

5. Ycranosure 6ropetky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJTHOM ypoBHE. OTMETHTE MOJIOKEHNE YPOBHS KUAKOCTH (MEHHCKA) B OropeTtke (1) —
Vi.

6. OcCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, 4YTOOBI KMCIIOTA TIEPENTUIach B KOJICHO, T]Ie
HAXOJUTCSI METaJLIL.

BropeTku yKperisiroTcs B IITaTUBE U 3AMIOJIHAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 mommKkHA HAXOAUTHCS HAa OTHOM YPOBHE.

Pucynok 1. Cxema npubopa aiisi onpeaeieHuss MOJISIPHON Macchl SKBUBaJICHTa MeTaa: 1 —
HU3MepUTeNIbHAs OI0peTKa, 2 — MByXKoJeHHas mpooupka OcTBanibia, 3 — ypaBHUTEIbHAS OIOpeTKa

7. [Tocne mosHOro pacTBOpPEHUs METAJLIA IPUBEIUTE MOJIOKEHUE )KUJIKOCTH B OIOpeTKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.

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

0. OTMeThTe MOKa3aHus TEPMOMETPaA U OapoMeTpa.

10.  PesynbraThl 3aMepoB 3aHecuTe B Tabmuiy 1.

1. JlaBneHne HACKHIIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIHIIBI 2 TIPU TeMITepaType
OTIBITA.

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

760 mm. pr. cT., T° =273 K):

PV _ BV, . :PﬁzVﬁzT"
T° r " TP,



13.  PaccunraiiTe MOJSPHYIO Maccy SKBUBAJIEHTa METAJLIA:

0 o
My VHz . m _ mM€V3H2
Ty e 0
maMe V3H2 VHZ

riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

Tabnuua 1-Pe3ynbTaThl 9KCIIEpUMEHTa

HaumenoBanue O0o3Hauenue 3HaueHue En. nsmepenus

Hasecka meranna m T
YpoBeHb B OIOpETKE 110 OIbITa Vi MJT
YpoBeHb B OIOPETKE MOCIIE OMbITa V> MUIT
O0BeM BBIICTUBIIETOCS BOIOPO/Ia V = Vo-Vi M
TemnepaTypa onsiTa t °C
TemnepaTypa onbiTa T=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBiieHue P MM PT. CT.
JlaBrienue Bogopoaa P, =P-h MM pT. CT.

Ta6muia 2-J[aBieHre HaCHIIIIEHHOTO BOASHOTO Mapa

Temneparypa, °C [aBienue Temneparypa, JlaBrienue
HACBILIEHHOTO °C HACBIIIEHHOTO
BOJISTHOT'O T1apa, MM BOJISTHOTO TIapa, MM pT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To mMomnsipHOW Macce SKBUBaJEHTAa MeETayla METOIOM T0a00pa BaJIEHTHOCTEH,
OTpeieNIuTe, KAaKOM MeTasul OB HCIIOIh30BAaH B OMBITE.
15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m, —m,
A=t—""—".100%
m3menp
16. Cn

eJaiTe BBIBOJI K padoTe.

Kpurepum ouenku:

- 4 Oayia BBICTABIISIETCS CTYACHTY, €CITU OTYET BBITIOJHEH 0€3 3aMeYaHui;

- 3 Gasiia BBICTABIISIETCS CTY/IEHTY, €CJIM B OTUETE COJIepKaTcsl HeOObIlne HEA0UETHI;

- 2 Gayia BBICTABISIETCS CTYICHTY, €CJIM B OTYETE COJIEPIKATCS OIMIMOKHU B pacyeTax u B
BBIBOJIC K paboTE;

- 1 Gayi BRICTABISETCS CTYACHTY, €CIIM B OTYETE CONEPIKATCS CYIECTBEHHBIC OIINOKN
B pacueTrax u B BBIBOJIE K paboTe;

- (0 6amI0B BBICTABIIACTCS CTYJEHTY, €CU TabopaTopHas paboTa He BBITIOJIHEHA



7.2.3. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O Pocaucrant

Kputepun onenkn:
[IpomexxyTouHBIE TECT MO TeMe cocTouT M3 6 BompocoB (1 Bompoc — 0,5 OGamra).

MakcumanbHOE KOJIUYECTBO 0aljIoB — 3

IIpomexyTouHble TecThI O Teme 1:

3aganue Nel

VYkaxure psjl, COAEpKAIINN TOJIbKO OCHOBHBIE OKCHUBI
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO, CuO
2) N>O, NO, CaO
3) NaO, BaO, CuO
4) CrOs, K20, CrO

3aganue No2

Cpenu yka3aHHBIX BEUIECTB IMTPOCTHIMU SIBJISIFOTCS
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) CO2, Oz, CO
2) 02, C, H2

3) C, Ca0O, H20»
4) SO, Oz, H2O

3aganue Neo3

O6bem 10 morteli azora u 06beM 10 mMonelt kucioposa (H.y.)
Bbl6Cpl/l’l‘C OJUH U3 4 BAPUAHTOB OTBCTA:

1) OJMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIN

3) HEIIb3s CPaBHUBATH

4) OJMHAKOB U COCTaBIIICT 224 11

[Tonnpii cOOpHUK TeCcTOB MO Kypcy «OOmas u HeopraHuyeckas XuMus I» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne Bonpocsl K 3k3aMeHy

n/n

1 OCHOBHbIE TOHSATHS XUMHUHU: MOJIEKYJIA, aTOM, 3JIEMEHT, BELIECTBO (IIPOCTOE, CIIOKHOE),
sMIupHuueckas, rpapudeckas, MoJIeKyIsipHas (GOpPMYIbl BEIleCcTBa, XUMUYECKash peaKilus,
CTEeXHOMETpUUecKuil K03 uumeHt

2 Knaccudukanus M HOMEHKJIAaTypa HEOPraHMYECKHX COCAMHEHHMM: OKCHJbBI, KHCIIOTHI,
OCHOBaHMsI, COJIU

3 Crexuomerpusi. 3aKOHOMEPHOCTH WM3MEHEHHsSI M CIOCOOBI OMpeNeIeHUsT KOJIWYECTBa
BerecTBa. OCHOBHBIE ompeseneHus: GopMylibHas €IUHUIA BEIIECTBA, MOJIb, IIOCTOSTHHAS
ABorajapo, MoJisipHasi Macca, MOJISIpHBIM 00beM, MoJIIpHasT Macca XUMHUYECKOTro
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO YKBUBAJICHTA.

4 KonnuecTBeHHBIE 3aKOHBI MPOTEKAHUS XMMHUECKUX PEaKIIMii: COXpaHEHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTABa, KPATHBIX OTHOIIEHHH, 00bEMHBIX OTHOIIEHUI, ABOTAAPO U CIEICTBUS
u3 Hero, MenpeneeBa-Knaneiipona, oObeIWHEHW Ta30BBIA, MapIUATBHBIX JTaBICHUN
JlanpTOHA, 3aKOH SKBHBAJICHTOB

5 Teopun crpoenusi aroma. CoBpeMeHHasi TECOPHUsSI CTPOCHHUS aTOMOB. ATOMHBIC OpOHTAIIH.
KBanToBbie uncna. [IpuHIHIB 1 paBUiIa 3aNI0JTHEHHS] ATOMHBIX OpOUTaei

6 [Tepunonnueckwuii 3akoH. Ctpykrypa [leprogmdeckoii Tabauib

7 [leproauyHOCTh W3MEHEHMSI CBOMCTB 3JIEMEHTOB. PacnpoCTpaHEHHOCTh XHUMHYECKHX
AJIEMEHTOB

8 XuMUYecKasi CBSI3U: PHEPrusi, JJIMHA, yroji CBs3W. Buabl xumuueckoil cBsa3u. CBoilcTBa
KOBAJICHTHOM CBSI3U: HAIPaBJICHHOCTb, HACBIIAEMOCTh, MOJAPHOCTh. VOHHAs CBs3b:
MOJIIPU3YEMOCTh W TOJIApU3yIollee neicTBue. Meraminueckas CBsI3b: 30HHAs TEOpHUS
KpuctauioB. Bonopoanas cBs3b

9 MeToa BaJe€HTHBIX CBs3€H, rHOpumm3anus. MeToa MOJEKYJISPHBIX OpOWTaei: MOPSI0K
CBSI31, MAarHUTHBIE CBOMCTBA MOJIEKYJI U HOHOB

10 Meron ['miiecniu: mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

11 MeKMONIEKYJIIpHBIE B3aUMOACHCTBUS

12 OCHOBHBIE TIOHATHSI U ONPENEICHUS] XUMHYECKOH TEPMOJIUHAMUKHU: TEPMOJUHAMUYECKas
cuctema (M30JUPOBAaHHAs, OTKPBITas, 3aKphiTas), (ha3a, TOMOTCHHBIE W TETEPOTCHHBIC
CUCTEMBI, MapaMeTpbl COCTOSHUS (IKCTEHCHUBHBIC, MHTCHCUBHBIE), (PYHKIIMH COCTOSIHUS,
XUMHYECKMM  TEPMOAMHAMMUYECKHH  IpoLecC  (CaMOINpPOM3BOJIbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

13 [lepBbIii 3aKOH TEPMOJAMHAMUKM M €ro MNPUIIOKEHHE K MpoleccaM B HICATbHOM Tase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY

14 [Tonsitue TeroBoro »d@dexra XUMHUYECKOW peaknuu: TerioBoi 3(dekr peakuuu,
TEPMOXUMHYECKOE U TEPMOJUHAMUYECKOE YPABHEHUs, CTaHAPTHBIE TEPMOJAMHAMUYECKUE
YCIIOBUSI, CTAHJIapPTHAs SHTAJIBIINS PEaKIUU

15 CraHgapTHBIC SHTATBIIMYA 00pa30BaHUS M CTOPAHUS BEIIECTB

16 3akoH I'ecca u ciencTBUA U3 HETO

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

18 Tpetnii 3aKOH TePMOTMHAMHUKU. AOCOIOTHBIC 3HAUCHUSI CTAHIAPTHBIX SHTPOIHA BEIIECTB

19 Kpurepun HarmpaBiI€HHOCTH CaMONPOM3BOJIBHOTIO 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 KMHETUKH TeTePOTeHHBIX peakiuuid. Peakiuu Ha rpaHuile pasjiena TBEpAOe
TEJIO — ra3 ¥ TBEPJO€ TENO — KUAKOCTh

25 OcHoBbl Kartanmu3a. OCHOBHBIE MOHATUS M OIpeneiaeHHs. MeXaHu3Mbl IPOTEKaHUs
KaTaJIUTUYECKUX PEaKIil

26 Xummnueckoe paBHoBecrue. OOpaTHMble U HEOOpaTUMbIE XMMHYECKHE peakuuu. Buabl u
0COOEHHOCTH XMMHUYECKOro paBHOBecHs. KonnyecTBeHHbIE XapaKTEPUCTUKH XMMUYECKOTO
paBHOBECHS

27 | BnusHue pa3nuyHbIX (PaKTOPOB Ha XHMMHUYEcKoe paBHOBecre. OCOOEHHOCTH OMMCAHUS
pPaBHOBECHSI B FETEPOr€HHBIX CHCTEMAX

28 O6mue croiicTBa pacTBOpoB. OCHOBHBIC MMOHATHS M ONPEICICHUS

29 CriocoObI BeIpaKCHHST KOHIICHTPAIIMK PACTBOPOB

30 XHMMHUYECKUE PABHOBECHUS B PACTBOPAX: COJIbBATALIUS

31 TepmonrHaMHYeCKUE XapaKTEPUCTUKH TIpoliecca 00pa3oBaHUs PaCTBOPOB

32 KonnuraruBabie cBolicTBa pacTBOPOB

33 Bnusiaue pa3nnyHbIX (aKTOPOB Ha CBOIMCTBA PACTBOPOB IEKTPOIUTOB

34 Jucconmarus ciaabbIX 2JIEKTPOIUTOB

35 PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB

36 HNoHHble paBHOBECHS B BOJHBIX PACTBOPaX 3JIEKTPOJIUTOB

37 I'upponus coneii: Mo KaTHOHY, IO AHMOHY, MOJHBIA THaponu3. CTeneHb W KOHCTaHTa
TUAPOJIN3a

38 [TpousBeeHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUs 0CaIKa

39 HamnpaBnenne 0OMEHHBIX TPOIIECCOB B PACTBOPAX AJICKTPOJIUTOB

40 OKHMCIMTEbHO-BOCCTAHOBUTENIBHBIC peakiiu. MeTo 1 3JIEKTPOHHOTO OaslaHca

41 DJIEKTPOAHBIE MPOIECCHI: OCHOBHBIE ONPECICHHS

42 3akonbl Dapanes

43 [ToreHnumanel 3JIEKTPOXUMUYECKOW CUCTEMBI. JIBOMHOM AJEKTPUUECKUN CIION.

44 CraHgapTHBIH BOJOPOIHBIA BJEKTPOA. Psia cTaHAapTHBIX 3JIEKTPOJIHBIX MOTEHIMAIOB
MeTauioB. YpasHeHue HepHera

45 XHUMHUYECKUE U KOHIICHTPAIMOHHBIC TAIbBAHWYECKHE dJIEMEHTHI. DneMeHT Jlanuams-Axkoou

46 Onektponns. [loTeHman pa3nokeHus, Mocae0BaTeIbHOCTh MPOIIECCOB HA AIIEKTPOIax

47 Knaccudukanus KOppo3MOHHBIX cpell, pa3pylleHuil u mporeccoB. Ilokasarenn ckopoctu
KOppO3HHU

48 XuUMHUUYECKasi KOPPO3Usi: BUIbl U Pa3HOBUIHOCTU

49 DJIEKTPOXMUMUYECKasi KOPPO3HS: TPUUMHBI 1 MEXAHU3M BO3HHUKHOBEHUS

50 3amura OT KOPpPO3UU: JIETUPOBAHME METALTMYECKUX MATEpUAJIOB; M3MEHEHUE COCTaBa U
CBOMCTB KOPPO3HOHHOM CPEJIbl; JIEKTPOXUMHUYECKAs 3al[UTa: BUIbl U MEXaHHU3M JICUCTBUS;
3aIUTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPHUMEHCHHUS

7.3.2. Kpurepuu u HOPpMBbI OLIEHKH

dopma
NPOBEACHUA
NPOMEKYTOYHOM
aTTecTaluu

Cemectp Kpurepun u HOpMbI OLIEHKH

4 3a4er (1o «3a4TEHON Texymmii peiiTunr cocrasusieT 40-100 Gamion

HAKOIIUTCIIbHOMY
peifTHHTY) «HE 3a4TEHO» Texymmii petunr cocrasisger 0-39 6anos




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.®. Cracs 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. biivnoB [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, 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. : 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] : y4deb. mocoOmue mis
By30B / H. C. AxmeroB, M. K. Asuzosa, JI. U.
Banwiruna. - U3a. 6-¢, crep. - Cankr-IletepOypr :
Jlanp, 2017.-367 c. : un. - (YueOHUKY IS BY30B.
CnenmanbHas nureparypa). - 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-U3AAaTENbCKUN 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 nocrtyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrnedyeHus

Ne Haumenosanne IO PexBU3HUTHI norms?pa
n/n (mata, HOMep, CPOK NeMCTBUA)
1 | Windows Horoop Ne 690 ot 19.05.2015r., cpok aeicTBus -
0ecCpovHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok aeiicTBus -
6eccpouno; Jlorosop Ne 727 ot 20.07.2016r., cpok
JecTBUS - 0ECCPOUHO

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

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne JP. 00beKTOB J1JI5l IPOBeIeHMSI
I/ | NPAKTHYECKHUX H JIAa0OPATOPHBIX 3aHATHI,
NoMeleHuH JJISI CAMOCTOSITEILHON
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
1 | Aynuropus 4jiss CaMOCTOSITEIbHON pabOThI Cron y4yeHuueckuid - 26 wmr., ctyn - 26
(IT"-401) IIT., KOMIBIOTEP C BBIXOJOM B CETh
WHTEPHET - 16 mT.

IlepeyeHb OCHOBHOIO 00OPY10BAHUSA



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