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1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYyUHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3aKkoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aNMHBIX IIPEBPALICHUSIX.

2. Mecto nucnuminnabl B crpykrype OITIOII BO

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

«BrIcIIag MaTeMaTUKa.

ILI/ICI_[I/IHJII/IHBI W IPaKTUKU, I KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

NPEIIIECTBYIONICE:

«MartepuanoBeaeHne

N TEXHOJIOTHA KOHCTPYKIIMOHHBIX MAaTCpUaioBy,

«ITpon3BOACTBO U3IEINI U3 HEMETATUIMYECKUX MATEPUATIOBY.

3. IInanupyemMsie pe3yJbTaThl 00y4eHHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMMETEeHI[HN KOMIIeTeHIH 00yueHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
OIIK-1. Cnocoben | OIIK-1.1 Ymeer BBIABIATH | 3HATH: KIACCU(DUKAIINIO XUMHUUECKHUX
IIPUMEHATh COBPEMEHHBIE | €CTECTBEHHO-HAYYHYIO IIPOLIECCOB, MPOTEKAIOIINX Ha
AKOJIOTUYHBIE U | CYIIHOCTh ~ TpoOJIeM B | OOBEKTE npodeCcCuOHATBHON
Oe3omacHbIe METOJIBI | PO ECCHOHATHHON JESTEIILHOCTA; OCHOBHBIE IOHATHS U
paloHaIbLHOrO o0JacTh, PYKOBOJCTBYSCH | 3aKOHBI XHMHUH, OCHOBHBIE 3aKOHBI
HCIOJIb30BaHHUA CBIPHCBLIX | 3dKOHAMU )41 MCTOJaMM | B3BAUMOCBA3U MCIKAY CTPOCHUCM U
u SHEPreTHYECKUX | €CTECTBEHHBIX  HAayK U | XUMHYECKMMH CBOMCTBAMHU BEIIECTB;
pecypcoB B | MaTeMaTUKU OCHOBHBIE 3aKOHOMEPHOCTH,
MalIMHOCTPOECHUH COIPOBOXAAIOIINE B3aUMOJICHCTBUS

BCIIECTB;

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

B3aUMOCBS3M MEXKIY CTPOCHHEM U
XUMHUYECKUMHU CBOMCTBaMHU BCIICCTB,
OCHOBHBIX 3aKOHOMEPHOCTEN,
CONPOBOXKIAIOIINX B3aWMOJICHCTBHUS
BEIIECTB  JUIA  pElIEHHs  3a1ady
pohecCHOHAIBHOM IeATENHbHOCTH




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oonem,
Mopnyas (pa3nein) . . Cemectp Bbaaabl | UHTepakTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Monyib 1. Jlexmust (JIekl)  |OcHOBHBIC TOHSTHS U 3aKOHBI XUMUHU 4 2 - -
CtpoeHue u = =
Pt CamocrositenbHast | Tema 1. XuMUUYECKUN SKBUBAJICHT 4 8 3 - [TIpoMexxyTOUHBII
CBOICTBa BellleCcTBa
pabora (Cpl) rect Nel
Jlaboparoproe  |OmpeneneHue  MOJSPHOH  Macchl 4 2 3 - OTyeT no
3anstue (JIabl) |skBUBajeHTa MeTaia nmabopaTopHOH
padote No 1
[IpakTtuueckoe  |Pacdersl mo ¢popMynamM U ypaBHEHHSIM 4 2 3 KoHTtposibHas paboTa
sanstue (Ipl) Nel
CamocrosrenbHas| Tema 2. OcHoBHBbIE KJIaCChI 4 8 3 - IIpomexyTOUHBIN
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB TecT Ne2
CamocrositenbHas | Tema 3. Ctpoenue aToMma. 4 8 3 - [ [poMeKyTOUHBII
pabora (Cp3) Ilepuoanueckas cucTema JAN. recT Ne3
CamocrosrensHast| Tema 4. Xumuueckas CBSA3b. 4 8 3 - IIpomeKyTOUHBIN
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJT Tect Ned
CamocrositenbHasi | Tema 5. @a3oBble COCTOSIHUS BEILIECTB. 4 8 3 - [ [poMeKyTOUHBII
pabora (Cp5) MexXMOJIEeKyIIIpHBIE B3aUMOIECHCTBUS recT Ne5
Monyns 2. Jlexmus (JIek2) | TepmoamHammka XUMHYECKUX 4 2 - -
TepMoanHaMuka u MIPOLIECCOB: BUJIbI CUCTEM, MapaMeTpbl
KIHETHKA 1 GyHKIUU cocTosiHus. 3akoH ['ecca
XUMHYECKUX JlaGopatopHoe  |OmpeneneHne SHTAIBIUN PEaKIH 4 2 3 OTtyer 1o
1POLIECCOB 3ausTHe (J1a62) 11abopaTopHOI
pabote No 2
[IpakTnueckoe  |KuHeTHKa XMMUYECKHX IPOLIECCOB 4 2 3 KontponbHast pabora
zanstue (I1p2) No2
CamocrositenbHasi | Tema 6. TepMoauHaMuKa XUMUYECKUX 4 20 3 - [ [poMeKyTOUHBII
pabota (Cpb6) peaxkuui recT N6




DopMBbI TEKYLLET0

. KOHTPOJIA
Mopyas (pa3aen) Buﬂll Ha"MeHOBamfe TEM 3aHITHH Cemectp Oonem, Bbanabl | UnTepakTHB, 4.| (HAMMEHOBaHHUE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
CamocrositenbHasi|Tema 7. KuHetTMka XUMHYECKUX 4 20 3 - [ [poMeKyTOUHBII
pa6ora (Cp7) peakuuil. XMMHUYECKOE PABHOBECUE recT Ne7
Monyib 3. CamocrositensHas|Tema 8. PactBopel.  CrocoOsl 4 7 3 - [ [poMeKyTOUHBII
PactBOpBI 1 pabora (Cp8) BBIPAKCHMS KOHLICHTPALMU PaCTBOPOB. recT Ne§
PIEKTPOXUMHUYECKUE XUMHYeCcKHe paBHOBECHS B pacTBOPax
[TPOLICCChI CamocrosarenbHasi| Tema 9. PacTBOpbI HEAIEKTPOJIUTOB U 4 7 3 - IIpomeKyTOUHBIN
pabora (Cp9) AJICKTPOJIUTOB rect Ne9
JlaboparopHoe PacTBOpBI 351€KTPOIUTOB 4 2 3 - Otuer no
3ansaTue (J1a63) nmabopaTopHOH
abote Ne3
CamocTosiTenbHast Tema 10. KOJUIOHTHEIC PACTBOPH 4 7 3 - [ [poMeKyTOUHBII
pabota (Cpl0) recT NelQ
CamocrositenbHast | Tema 11. OKHCIUTENBEHO- 4 7 3 - [IpomexxyTOUHBIH
pabora (Cpll) BOCCTAHOBUTCIILHBIC peaKkiuu. recT Nell
DNEeKTPOXUMHS: OCHOBHBIE TIOHATHS
CamocrosrenbHas| Tema 12. Bo3nukHOBeHHE 4 7 3 - IIpomexyTOUHBIN
pa6ota (Cpl12) 3JICKTPOIHOTO MMOTCHIINAIA. recT Nel2
CamocrosarensHast| Tema 13. DnekTponus pacIiuiaBoB M 4 7 3 - [ IpoMexyTOUHBII
pabora (Cp13) BOJIHBIX PaCTBOPOB rect Nel3
Camocrosarensnas|Tema 14.  Koppo3uss  MeTamios. 4 8 3 - [ IpoMexyTOUHBII
pabota (Cpl14) CriocoObI 3aIUTHl METAIOB OT rect Nel4
[IpakTrueckoe DIEKTPOXUMHUYECKHE MTPOLIECCHI 4 2 3 - Kontponbnas
zanstue (I1p3) pabota No3
KonTpons [ToaroroBka K 3auery 4 3,75 - - Bomnpocs! k 3auety
No 1-50
[Ipomexyrounas |[IpomexxyTouHas arrecTarus (3a4er) 4 0,25 - - Bomnpocs! k 3auetry

arrectarus (ITA)

Ne 1-50




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HauMeHnoBanue TeM 3aHATHI Oonem,
Mopnyas (pa3nein) . . Cemectp Bbaaabl | UHTepakTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Tect utoroBeiii | UIToroBoe TecTupoBaHue 4 2 40 - TecToBbIEe BOMPOCHI
(TW) Nel-600
Hroro; 180 100

Cxema pacdera urorosoro 6anaiaa «(Cymma + T)» - cyMMa OajioB 1o BceM Y4eOHBIM MEpOIPUSATHIM, IPEIyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOUYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu OUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSI - H3y4y€HHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOIMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOIb30BAaHUEM KOMIBIOTEPA, OJAKIIOYEHHOT0 K ceTu HTepHeT.

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

Tema JeKIIMOHHOI0 3aHATHS
OCHOBHBIE TTOHSATHSA M 3aKOHBI XHMHH.

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

Tema npakTH4eCKOro 3aHATHS:
Pacuetsl o opmynam u ypaBHEHUSM.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

HMMETh TMPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIACCU(DUKAIIUY BEIIECTB;
CTPOEHHUH aTOMa; TUIAaX XUMUYECKOU CBS3H.

3HATh:

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

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

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aToMa; KBAHTOBBIE
YHClia, MPaBUiia U MPUHIIUITBI COCTABJICHHS SJIEKTPOHHOW KOH(DUTYpAITH XUMUYIECKOTO JIEMEHTA;

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

- IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.

YMeTh:

- MPOBOAUTDH KOJMYECTBEHHBIE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUii;

- COCTaBIISITh JJIEKTPOHHYIO KOH(MDUTYPAIINIO XUMUYECKUX IJICMEHTOB;

- OTIpEeAeNATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHE;
COCTaBIISITh CTPYKTYPHYIO (POPMYITY BEIIECTBA.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl

[Tpu ocBoeHMH MOAYIISI HEOOXOAUMO:

- U3YYUTh Yy4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy 1Mo JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAHHE HA: OCHOBHBIX TIOHATHUSX W 3aKOHAX XHUMHH,
KJIacCU(UKALMK BEUIECTB; OOIIMX XMMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOCHUU
aTOMa; KBAaHTOBBIX YHWCIIAX; COCTABICHUH SJEKTPOHHOW KOH(HUTyparuu XUMUYECKUX SJIEMECHTOB;
TUTIAX XUMUYECKOHN CBSI3H; IPOCTPAHCTBEHHOM CTPOCHHH MOJIEKY.

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. Uto Takoe OTHOCHUTENbHAsA 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. OnpenenuTe OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

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

5. Onpenenure, Kakoil 3To0 MeTail, ecnu 1,6 T Kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTalljla 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 37IeKTpoHHbIe 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 SKBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJEHTAa HOHOB JK€jl€3a B
NpUBE/ICHHBIX peakiusx: 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.).
Monayasb 2. TepmoguHaMuKa U KHHETUKA XUMHYECKHX MPOLECCOB

TeMa JeKIIUOHHOTI0 3AHATHSA:
TepMO,Z[I/IHaMI/IKa XUMHUYCCKHUX HpOLIGCCOBZ BUABI CUCTEM, napaMeTpH nu (1)yHKLII/II/I COCTOSHUA.
3akoH I'ecca.

Tema 1a00paTOPHOrO 3aHATHS:
OrnpezenieHne SHTATBIINN PEAKLIUH.

Tema NPAKTUYECCKOI'o 3AaHATHUSA:
Kunernka XuMHYSCKHX IMpOoNECCOB.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J0JIKEH:

UMETb MPEJCTaBICHUE 00 SHEPreTUYECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOIUT
B3aUMOJICHCTBHE MEXIYy BEUIECTBAMH; CKOPOCTH XHUMHWYECKHX pEaKIUid M MeTojax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (PYHKIMU COCTOSHUS, CIOcO0 U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BJIIMSIHAE TEMIIEpaTyphl HAa BO3MOXKHOCTb MPOTEKAHMs PEAKIMUA B 3aBUCUMOCTH OT
YHCIICHHBIX 3HAUCHUH SHTAIBIIMU M SHTPOIHHU PEaKIINY;

- BIIMSIHUE Ha CKOPOCTh XMMHYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JEHCTBYIOIIUX
Macc);

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



- BJIIMSTHUE HA CKOPOCTh PEAKIINH KaTallu3aTOPOB;
- XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmemenus (nmpunnu Jle [larense)
yMeTh:

- OTIPENIeNATh BO3MOXXHOCTh MMPOTEKAHMSI PEAKIIHH;

- PEryIHpOBaTh CKOPOCTh XUMHUYECKON PEaAKIIHH.

MeToauyeckne peKOMEHIAUMHU M0 U3YUYEHUI0 MOAYJIsl

[Ipu ocBoeHNH MOAYISI HEOOXOAUMO:

- U3YYUTh Yy4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIIEHTUPOBAaTh BHUMAHME HA: JHTAIBIUU 00pa3oBaHUS, CTOpPAaHUS W PEaKIIHH,
SHTPONUU BEIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPrHuM AaKTHUBAI[MH; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coemunenun 3,2 T xeneza C KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcuaa xenesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTh METaHa.

3. PaccunTaiiTe KONMYECTBO TeIa, KOTOPOE BBIACIMTCS MpU cropanuu 50 M cmecH,
cocrosiiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

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

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

6. Omnpenennre 3HAKW MW3MEHEHUS DSHTAIBIIMM W JHTPONUU UL CIEAYIOLIEro
TepMoarHamMuieckoro mnpouecca: 2Hyr) + Oz = 2H20.

7. B kakux ciy4asx OSHTaJbIHUS CrOpaHWs MPOCTOrO BEIIECTBA paBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

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

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

10. Bo ckoipko pa3 U3MEHUTCA CKOPOCTh PEAKIUMU MPU U3MEHEHHHM TEMIIEPATyphl Ha
30°C, ecu y = 3,0?

1. Kak usmenurcst vy razodasznoit peaxiuu 2A + 3B = 2C npu yBeInyeHUH J1aBJICHUS B
2 pa3za?

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

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocT npsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

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

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

15.  BbluucnanTe HCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
usBecTHEl: 2NO + Cly > 2NOCI, [NO]=1,5 mons/x, [Cl2]=1 mons/1, [NOCI]=0,5 monb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLECcChI

Tema 1a00paTOPHOIO 3aHATHS:
PacTBOpBI 371€KTPOIUTOB.

Tema npakTH4YeCKOro 3aHsATHS:
DAEKTPOXUMHUYECKHUE ITPOLIECCHI.
HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J0JIKEH:



UMETh TPEJCTABICHUE O PacTBOpPaxX; O Croco0ax BBIPAKEHHs] KOHIEHTpAIMU PacTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUAX; IIEKTPOXUMHUECKUX
npoueccax: ralbBAHUUECKUX, 3JIEKTPOIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YaCTH PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IJIEKTPOJIUTOB;

- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOABl  YpaBHMBAHUSA  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOT0 OajaHca v MOJIypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- AIIEKTPOJIN3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

- 3aKOHBI AJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXaHU3MBI UX IPOTEKAHUS;

- CHOCOO0BI 3alUThl METAJUIOB OT KOPPO3HUH.

- POBOJUTHh XMMHUYECKHI SKCIICPUMEHT U aHAJIH3 TTOJIyYECHHBIX PE3yJIbTATOB;

- OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIMEHTHI B OKACIUTETFHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTABJIATh TAJIbBAHUYECKHE TIPOIECCHI, OMPEACTATh AIEKTPOIABIKYIIYIO CHITY
TaJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOJIM3a PACIIIIABOB M BOJIHBIX PACTBOPOB JIIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIECCHl XHMUYIECKOHN M AIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPATh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYISI HEOOXOAUMO:

- U3YYUTh Yy4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYTIO JUCHUILUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- AKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKECHHUS
KOHIEHTPALlUU pACTBOPOB; JJIEKTPOIUTHI U HEINEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI AJIEKTPOHHOTO OaraHca v OTypPEeaKIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAaHMYECKUX 251eMeHTOoB; pacueT D/]C; aHoJHbIEe U KaTOIHBIE PEAKIIUU ITPU IEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

16. KakoB Tun XuMu4ecko CBSI3M B AeKTposiuTax? Kakue 31eKTpOIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

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

18. Bripasute koHCTaHTY Aricconanui 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 AUCCOIMALINU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

21.  Omnpenenute Temreparypsl kunenus u 3amepsanust 0,01 m pactBopa cynbdara

HaTpusl, €CJIM CTENEHb IUCCOLMAMU coCTaBseT 54%.
22.  Yto Ha3bIBAIOT HOHHBIM MPOU3BEACHUEM BO/IbI? YeMy OHO paBHO?



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

5).

24.  OmpejenuTe PacTBOPUMOCTH M'MIPOKCU/IA ATIOMUHESA, eciu ero IIP = 5,7-10732,

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

26. Hanummre ruaponus caeayomuyx coJiel U ONpeAeIuTe Cpeay X BOJAHBIX PACTBOPOB:
NaNOs3, ZnCl,, Na>S, CH3COONHa4.

27. [ToxkaxuTe CTPOCHHME MHUIICIIBI MPU TPWIMBAHUHM HM30BITKA pacTBOpa THUIPOKCHIA
HATpHs K pacTBOPY XJIOPH/IAa LIMHKA.

28.  ITlokaxuTe cTpo€HHE MULIEIUIBI TPU MPUIMBAHUU U30BITKA XJIOpUa ITUHKA K PACTBOPU
TUAPOKCH/IA HATPUSL.

29. Kakyro cucteMy Ha3bIBaIOT AIEKTPOXUMUAYECKOM?

30.  CocraBbTe CXeMy ABYX T'allbBAHUYECKUX DJIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT

CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHeHUs peakuuid, MPpOUCXOIAIINX TpU
paboTe ITHX PJIEMEHTOB.

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

32.  KakuM ypaBHEHHEM KOJIMUYECTBEHHO OMMCHIBAETCS 3JIEKTPOIU3?

33. UTo paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

34.  CocraBbTe CXEMY IEKTPOJIM3a BOJHOIO PAacTBOpA XJIOPHUJA HHUKENSl Ha MHEPTHBIX
INEKTPOAAX.

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

36.  PactBop comepxutr monnl Zn**, Ni**, Fe**) Cu?** B ogunakoBoii kournentpanuu. B

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

37. Brruncnure Maccy HUKeENS, BBIACIUBIIETOCS 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 yBennuunacek Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

39. PaccuuTaiite 00BeM KHCIOPOAA, KOTOPHI MOXET OBITh MOJIYYCH MPHU DJICKTPOJIU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

40. [Ipu npoxokAeHUN Yepe3 pacTBOP COJIM TPEXBAJEHTHOIO METAJlJla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze 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 KOppo3noHHoomacHbIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

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

43. Hanuimmre 371eKTpOXUMHUYECKHE POIECChl (AHOAHBIM U KATOIHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

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

OTueTtsl N0 1abopaTopHbIM paboram Nel-3
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50

TecrtoBbie 3amanust Ne 1-600

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

7.2.1. KoHTpoJbHAa" padoTa

Tunossle npuMepsbI 3a1aHUM

KonTpoabsnas padora Nel

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

Bapuanr 1

3aganue 1. HazoBuTe mo Mex1yHapoaHON HOMEHKIaType cienyromue Beniectra: Oz, Fex O3,
Ca(OH)2, H2SOs4.

3amanue 2. [IpousBeauTe pacueThl MO YpaBHEHUIO PEAKIINH (H.Y.):
71 121 X, T y, I

Znw) + HClp-p) — ZnClagp) + Ha).

3aganue 3. Onpenenure MPOLUEHTHOE COJIepKaHue Kanus B MaHranare kainus KoMnQOa.
3ananue 4. Onpenenute 06bem 40 r metana CHa npu temneparype 18°C u napnenun 1,2 atwm.
3aganue 5. Hanummre ypaBHEHHS peakivil, XapaKTepU3yIONIUe CAEAYIOIINE MPEeBpaIeHU:
Ca —Y— Ca(OH), Ca —2 5 CaCl,

Ca —2 5 CaCOs3 Ca —2 5 Ca0

KouTtpoJsbHas padora Ne2

Tema «KnHeTHKa XMMHYECKHUX MPOLECCOB» (ITPAKTUUECKOE 3aHATHUE 2)

Bapmuanr 1

3amanue 1. OHeprus aktuBanuu paBHa 10 k/[x/mMosb. Bo cKombKO pa3 M3MEHUTCSI CKOPOCTh
peaKUHUM NpH MOBBIIIEHUU TemnepaTypbl oT 27 qo 370C?

3ananue 2. B romorenHoi peakuuu 2A + B — 2C ucxoaHble KOHLEHTPALUHA KOMIIOHEHTOB
A u B cocraBnsim, COOTBETCTBEHHO: 5 U 3 Mob/1. PaccumnTaiiTe, kKak n3MeHUTCS (110 CPAaBHEHUIO C
HA4aJIbHOM) CKOPOCTh PEaKIIMM, KOT1a KOHIIEHTpalus BemecTBa A coctaBuT 10% OoT HCXOIHOM.

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

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

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

KonTpoabHnast padora Ne3
Tema J1ekTpoXUMHYECKHE NPOLECCh] (IPAKTUYECKOE 3aHATHE 3)
Bapuanrt 1



3aganne 1. Bpruucaure 3C ranbBaHMYECKOTO 3JIEMEHTA, HAMUIIUTE MPOIECCHI,
npoucxoxasmue Ha snekrpoaax: Cr/ CrClp, 0,01 M // 0,001 M, CrCl» / Cr.

3ananue 2. Hanummure 31eKTpOaHbBIE MPOIECCHl M PACCUUTANTE KOJIMYECTBA, 00pa3yIOIINXCS
Ha MHEPTHBIX AJIEKTPOJIaX BELIECTB MPH AEKTPosIU3e BOAHOrO pactBopa MnCl npu npomnyckanuu
25 A4 pyieKTpUYeCTBa.

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

3amanne 4. Hanumwure ypaBHEHUs AIIEKTPOJHBIX MPOILIECCOB, MPOTEKAIOIUX IpHU
AJIEKTPOXUMHYECKOM Koppo3uu kKoHTakTa Fe/Cr B menouHoit cpene.

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

Kpurepumn oneHku:
- 3a KaXKJI0€ BEPHO BhINIOTHEHHOE 3a1anue — 0,6 6aa. MakcumanbHOEe KOJIUYECTBO

OasuoB — 3.

7.2.2. OT4eT 110 J1a00PATOPHOI padoTe

JlaGoparopuas padora Nel «OnpenesieHue MOJIIPHOM MacChl IKBUBAJIEHTA MEeTAJIIA))

Heab: onpenenenrne MOISIPHONW MAcChl SKBUBAJICHTAa METaJlJIa YKCIIEPUMEHTATBHBIM ITyTEM.

OnpiT. OnpeneneHue MOJISIPHOH MAacchbl IKBUBAJIEHTAa MeTA/LIa M0 00bEMY BOJA0pPO/A,
BBITECHEHHOI'0 U3 PACTBOPA KUCJIOTHI.

Omnpenenenue MPOU3BOAUTCS C TTOMOIIBIO TTprbopa (puc.1), COCTOSAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 My, nByxkosneHHOU mpobupku OcTBanbia (2) U ypaBHUTEIbHON CKIISIHKH
nuim O6ropeTku (3).

1. B omno u3 xomen mnpobupku OctBanbaa (2) THOMECTUTE HABECKy 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, IS YEro ypaBHHUTENbHbBIM cocyx (3)

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

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

6. OCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, 9YTOOBI KMCIIOTA TIEPENTUIach B KOJICHO, T1e
HaxXoauTcda METaJll.

7. [Tocne mosHOroO pacTBOpPEHUsI METAJLIA IPUBEIUTE MOJO0KEHUE )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 MTOKa3aHusl TEPMOMETPaA U OapoMeTpa.

10.  PesynbraThl 3aMepoB 3aHecuTe B Tabmuiy 1.

1. JlaBneHne HACBHIIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIUIIBI 2 TIPU TEMITepaType
OIlbITA.

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

760 mm. pr. cT., T° =273 K):

PoVi, BV . . BT’

T° r " Tr



13.  PaccunraiiTe MOJSPHYIO Maccy SKBUBAJIEHTa METAJLIA:

0 o
m,, V.
My, — VH 2 . m — Me™ 3y,
m o e Ve
e 3H2 H,

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

bropeTku yKperuisiroTcs B IITATUBE U 3aMOIHSIOTCS BOAON. B HCX0THOM COCTOSTHUY )KUIKOCTh
B cocynax | u 3 nomkHa HAaXOJUTHCS Ha OJTHOM YPOBHE.

i

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

Pe3ynbTarhl 3KCIIepUMEHTa

Tao0mnuma 1

HaunmenoBanue O6o03HaueHNe 3HaueHue En. nsmepenus
Hagecka meramna m r
YpoBeHb B OIOpPETKE 10 ONbITA Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO/Ia Vi, =Va-Vi MII
TemmepaTypa OIbITa t e
Temneparypa onbita T'=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBiieHue P MM PT. CT.
JlaBneHue Boopoa Py =P-h MM pT. CT.
Ta0nuua 2
JlaBneHre HaChIIIEHHOTO BOJISIHOTO Mapa
Temneparypa, °C JaBnenue Temneparypa, °C JaBnenue
HACBHIIIEHHOTO HACBHIIIEHHOTO
BOJISIHOTO Tapa, MM BOJISIHOTO Tapa, MM
pT. CT. pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68




14. [To momsipHOW Macce SKBUBaJEHTAa MeETala METOIOM T0a00pa BaJIEHTHOCTEH,
onpez[eJmTe, KaKOﬁ METAJl1 6]:1)1 HCIIOJIB30BAaH B OIIBITC.

15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m, —m.
3}‘}151)7 33)«:}1
A=t—""—.100%
mamenp
16.  CnemnaiiTe BBIBOJ K paborte.

JlabGopaTopHas padora Ne2 «Onpenenenne JHTAIbINNH PeaKINI)
Heab: onpenenenue TemioBoro 3Ppgexra CUCTEMbI, B KOTOPOH MPOUCXOAUT XUMHUUYECKAs
pCaKklyd, U SHTAJIBIHUU PCAKIIUN B HCCTAHAAPTHBIX YCIIOBUSAX.

OnpiT 1. HeliTpaau3auusi CepHOIl KUCJIOTHI THAPOKCHI0OM HATPHUS B OIHY CTAANIO

JUisi HeWTpanu3aluyu CEPHOM KHUCIIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJMI0 CMEIIMBAIOT
9KBUBAJICHTHBIE KOJIMYECTBA KUCIOTHI U IIEJI04H 0 00pa3oBaHusl Cyab(paTa HaTpuUs:

H2SO4+ 2NaOH = NaxSO4+ 2H20; AH;

1. OTMeppTe UMIMHIAPOM 3aJaHHBIN TIpernojaBareiieM O0bEM pacTBOpa KHCIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTAKaH TEPMOMETP, 3aMEPHTE U 3aIlIULINTE
B Tabnuny 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYaHUS OIBITA.

2. OTMepbTe IpYrUM LMJIMHAPOM TAKOH jke 00BbeM pacTBOpa MIETOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C paCTBOPOM KUCIOTHL. OCTOPOXKHO MepeMelaiiTe, OTMEThTE HauboJbIlIee
U3MEHEHHE TeMIIepaTyphl IpHU 00pa30BaHUM Cyab(paTa HATPUsL.

3. BbiHbTE TEpMOMETpP, BBUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢mIbTpoBaNbHOM  OyMaroil THIATENbHO BBICYIIMTE CTEHKHM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U JIAUTE OCTHITH /10 MPEKHEN TEMIIEpaTyPHl.

4. 3amonHuTe Tabmuiy | (BEeMMYMHBI TEMJIOEMKOCTEH U IUIOTHOCTH pPacTBOPOB
BBIMUIIKTE U3 TaOIuUIb! 3). BeinmonHuTe pacyeTsl.

Tab6muna 1
Pe3ynbTaThl onbiTa 1
Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)x/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaxSOq4

OnpIT 2. HeliTpaau3anusi CEpHOIl KUCJIOTHI THAPOKCHI0OM HATPHS B JIBe CTAAUM

[Ipu HelTpanu3auuu CEpHOM KHUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJUU 3KBUBAJICHTHBIN
00beM IIeT0YN BHOCST B J]Ba IIpUEMa:

H>SO4+ NaOH = NaHSO4 + HO; AH>
NaHSO4 + NaOH = Na>SO4 + H20; AH> >
1. OTMepbTe HWIMHAPOM 3a/laHHBIN B ombITe 1| 00beM pacTBOpa KUCIOTHI, BHUICHTE B

TEPMOCTAaTHPOBAHHBIN CTaKaH, U3MEPhTE TEMIIEpaTypy pacTBopa. TeMreparypsl pacTBOPOB CEpHOU
KUCJIOTHI B OMBITax 1 ¥ 2 MOJDKHEI OBITh OJMHAKOBEI.

2. M3mMepbTe IpyruM DUIHHIPOM MOJOBHHY SKBUBAICHTHOTO 00beMa pacTBOpa MIeI0un
U OCTOPOXHO, HO OBICTPO BBUICHTE B CTaKaH C PAacCTBOPOM KHUCIOThL. OTMEThTE TEeMIIepaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(daTa HATPHSI.



3. OTMepbTe MWIMHAPOM €IlIe TaKOH ke 00beM pacTBOpa LIENOYH U BBUICHTE €ro B
crakad. [lepeMemaiiTe moJIy4eHHBIA pacTBOP Cyib(dara HATPHUS U 3aMUIINATE €r0 TEMITEpaTypy.

4. BbiHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3amojHuTe Tadsmiry 2. Cuenante pacueTsl.

Ta6nwuma 2.
Pe3ynbTaTh! onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>k/n MOTTB kJ[x/MoITb
H>SOq4
NaOH
NaHSO4
NaxSOq4
Tabmuma 3
TermnoeMKoCTh U TUNIOTHOCTh PaCTBOPOB
PacTBop t,°C p, r/em’ C, Ix/r-°C
H2SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, 1| M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlabopaTopHas padora Ne3 «PacTBOpBI 3JIEKTPOJIUTOB)



Ienb: n3ydeHre HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OnpIT 1. DIeKTPONPOBOAHOCTH BOJHBIX PACTBOPOB

N3yueHue 31eKTPONPOBOJAHOCTH MPOBOJAT C MOMOIIBIO MPUOOPA, COCTOSIIETO U3 JAMIIBI
HaKaJMBaHUs, CTaKaHa C paCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AJIEKTPONPOBOIHOCTH CYAST MO
HAJIMYUIO U MHTEHCUBHOCTH CBEUEHUS JIAMITbl HAKAIMBAHMSL.

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

2. Bxuirounte mpubop B ceTh. 3anumuTte HaOmoaeHus. OOnamaer MUCTUILTUPOBAHHAS
BO/Ia AJIEKTPONPOBOJHOCTHIO?

3. Orkmounre npudop. [IpunoaHsaB KpHIIKY C 3JIEKTPOAaMHU, BHECUTE B CTaKaH C BOJIOM
1-2 mmaresns U3MeIbYeHHOTO caxapa U MepeMeliainTe.

4.  Omycrure >I€KTpoAbl B pacTtBop. Bximounte mnpubop. 3amummre HaOIIOACHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

5. Orxmounte npubop. B crakan émkxocteio 50 mu Hanedite Ha 1/2 ero obOwnema
0€3BOTHOM YKCYCHOW KHUCIIOTHI.

6.  OmycrtuTe 31€KTPO/Ibl, BKIIOUUTE NMPHOOP. 3anuinTe HabIroaeHus.

7. Otxmounte npudop. OTaeiiTe U3 cTakaHa NMpuMepHO 1/4 o0bemMa YKCYCHOM KUCIIOTHI,
n00aBbTE AUCTUILTUPOBAHHOM BOABI 10 MPEKHEro 00bEMa, pa3MeriaiTe pacTBop.

8.  Omyctute  snektpoabl.  Brxmouunte  mpubop.  HaGmiomaiite  m3mMeHeHuHe
JIEKTPONPOBOIHOCTH PacTBOpaA.

9.  ITloBTOopuTe pa3baBiieHHE pacTBOpA U ONpPEAETICHUE ITEKTPOIPOBOAUMOCTH elIé pas.
B kakyro cTOpoHY cMenaeTcsi paBHOBECHE AUCCOLMAIIMH YKCYCHOM KHCTIOTHI TpH pa3dasnenun? Kax
3aBHCUT CTENEHb IMCCOLMALINN YKCYCHOM KUCIIOTHI OT pa3daBiieHus pacTBopa?

10.  Orximounte npubop. B crakane emkocThio 50 MII IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIM, pa3MeIlIaB B 25 MJI IUCTUJUIMPOBAHHOM BOJIBI 1-2 mImaTesns Xjaopuaa HaTpusl.

11. Omnycrute 371eKTpoisl B pacTBop. Bkimtounte mnpubop. IIpoBoaut mu pactBop
MTOBAPEHHOM COJIA AJIEKTPUUYECKUMN TOK?

12.  Cpenaiite BbIBOA K OMbBITY (0OpaTuTe BHUMAaHHE HA TUIIBI XMMHUYECKOH CBSI3U B
BEIIECTBAX, 3JIEKTPOIPOBOHOCTh BOJAHBIX PACTBOPOB KOTOPHIX U3y4alld B JAHHOM OIIBITE).

OnpIT 2. CMenIeHHe paBHOBECHSI I CCOLUALMH €1a00r0 3J1eKTPOJINTA

1.  Haueiite B nBe nmpobupku mo 5-7 kanensb 0,1 H. pacTBOpa YKCYCHOM KUCIIOTHI.

2. B xaxnaywo npoOupky m00aBbTe 1O OJHOH Karje METHIOBOTO opaHxeBoro. Kak
OKPACHJICS UHJMKATOP MOJ BIMSHHEM HOHOB H?

3. Oany npoOupKy OCTaBbTE B KAUE€CTBE KOHTPOJILHOM, B IpyTyIo nprbaBbTe 1 mmareisb
anerara Hatpuss CH3COONa.

4.  IlepememiaiiTe pacTBOp M CpPaBHUTE LBET IOJIYYEHHOI'O pacTBopa C IBETOM B
KOHTPOJIbHOW TTPOOHpKE.

5. Hanmmwre ypaBHEHHE QUCCOLUALMN YKCYCHON KUCIOTHI U BBIPAXKEHUE KOHCTAHTHI €€
JUCCOLMALINN.

6.  OOBsICHUTE, KaK CMEIIAeTCs] paBHOBECHE TUCCOIMAIMU CJIA00T0 SJIEKTPOJIUTA IMPH
YBEJIMYEHUHU KOHIIEHTPALMK OJTHOTO U3 BUIOB MOHOB 3TOTO0 3JeKTposnnuTa? Kak MeHseTcs pu 3ToM
€ro CTENEHb JUuccolnanuu?

OnpiT 3. HanpasjieHne 00MeHHbIX HOHHBIX MIPOLIECCOB B PACTBOPAaX JJIEKTPOJMTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JIeKTPOJIHUTA

1.  Haueiite B 1Be mpoOHpKu 10 5-7 Kamenb 2 H. pacTBOpa THAPOKCH]IA HATPHS.

2. B xaxnyro no6aBbTe 1o o1HOM Kame Gpenondranenna. [lox BIusiHEEM KaKUX HOHOB
dbenondTanernH OKpacuics B MaJTMHOBBIH IIBET?

3. B omny mpobupky no0aBisiiTe Mo KamisM 2 H. pacTBOpa COJSHOM KHCIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMsI PacTBOpa (KOJIMYECTBO
M3PACXO0/I0BAHHBIX KaIlelb KUCIOT OTCUUTATH!).

4. UYem 0OBSCHSETCS HCYC3HOBEHHME OKpacku? B kakom cirydae oOeciBeunBaHHE
pactBopa HacTynwio Obictpee? Ilouemy paBHOBEeCHE MOHHOTO IPOLECCA CMEIIAETCS B CTOPOHY



o0Opa3oBaHUs BOABI MPU HAIMYUU B JIEBOM YacTH PAaBEHCTBA MAaJIOIMCCOIMHPOBAHHBIX MOJIEKYI
YKCYCHOM KHUCIJIOTHI?

0) B cTOpPOHY 00pa30BaHHUs MAJIOPACTBOPUMOr0 BelleCcTBA

1. B oany mpoOupky BHecute 10 Kamenb pacTBopa Xjopuaa Kaiblius, B apyryio 10
KareJb XJOpUaa CTPOHITHSI.

2. JloGaBbTe mo 5-6 Kamenb pacTBOpa CEPHON KUCIOTHL. B 00enx i mpoOupkax BbITIaT
ocanok? OOBICHUTE pa3Nudusl, MONb3ysAch BennunHaMmu [1P s cynb(haToB KaabIus U CTPOHITHUS.

3.  Jlo6aBbTe B MpOOHMPKY C pacTBOPOM COJM KaJblusl 3-4 Karjd KOHIIEHTPHPOBAHHOM
cepHoii kucinoTsl. Habmonaiite o6pasoBanue ocajgka 1 00bSICHUTE IPUUYUHY €TI0 BBINAACHUS.

4. Bbluncnure KOHIEHTpAlMU HOHOB SO4*, HeoOXOIMMBIE [UIS OCaXkIeHHs HOoHOB Ca
u Sr** u3 pactBopoB paHoii (1 M) kouuenTpamun, ecnu 1P g, = 6,1:107, ITP g, =2,8-107

2+

OnbIT 4. I'uaposus coJiei

a) Onpenenenue pH pacTtBopos coneit

1.  Hanecute kammo pactBopa NaNO3 Ha NOJOCKY YHUBEPCAIbHOW WHIMKATOPHOM
Oymaru.

2. CpaBHHTE OKpACKy C 3TAJIOHOM. 3anuiuute Benuduny pH pactBopa.

3. IIpoBenute anamoruunsle onbITh ¢ pacTBopamu Na2COs3, NaHCOs, AI(NO3)s.

4.  Kakas cpena B KaXJa0M U3 B3SIThIX pacTBopoB? [louemy?

0) Bansinue TeMnepaTrypsl Ha cTelleHb THAPOJIN3a COJIM

1.  Haneiite B mpoOupky 15-20 xarnens JUCTHILTAPOBAHHOMN BOJIBI.
2.  Baecure B He€ 1-2 mmarens arierara HaTpUs U BCTPSIXHUTE MPOOUPKY.
3.  Jlo6aBwre 1-2 xamu dhenondranenna. OO6paTuTe BHUMAaHUE HA OKPACKY HHIUKATOPA.

4.  HarpeiiTe conepxuMoe MpOOMPKM B IUIaMEHH CHHUPTOBKH. JlaiiTe oOBscHeHUe
Habo1aeMoMy siBJIeHHI0. HanuiuTe ypaBHeHHE peakiuu.

5. Oxmagute mnpoOUPKY B XOJMOMHOW Boje. I[IpoMcXoaWT M CHOBa CMEIIECHUE
paBHOBecHUsI?

6.  Cpenaiite BBIBOJ O BIMSHUU TEMIIEPATYphl HA CTENIEHb TUAPOJIN3A.

B) Biiusinne uzmenenusi pH cpenbl Ha cTeneHb rHAPOJIM3a COJIU

1.  Bnecure B npobupky 10 Kamenb JUCTUIITUPOBAHHON BOJBI.

2. Jlo6aBere 1-2 xkpucramia xjopuga osioBa (II) wm BerpsxHuUTE TPOOHPKY.
OO6pa3yromuiics O6enblii 0cagoK MpeCcTaBIIsIeT co00it ocHOBHYIO coib onoBa (II) Sn(OH)CI.

3.  Hanummre MOHHOE ypaBHEHHE COOTBETCTBYIONIEH PEAKIIMU THUIPOJIN3A.

4.  JloGaBeTe 5-10 Kamenb pacTBOpa COJITHOM KUCIIOTHI, YBEIMYUB STUM KOHLEHTPAIIHIO
MOHOB Bosiopoaa. PactBopuicsa nu ocagok? Kak nmonusino ymensiienue pH pactBopa Ha cteneHb
TUApOIIN3a coyn?

r) HeoOpaTumblii ruapoJiu3 coJieit

1. B npoOupky Hajeiite 6-8 Kamenb pacTBOpa HUTpATa aTlOMUHHSL.
2. JloGaBbTe Takoii ke 00beM pacTBOpa KapOOHATa HATPHUSI.
3. OrMmerbTe 0Opa3oBaHHE OCaJKa TMAPOKCHAA ATIOMHHHSA U BBIICICHUE IMYy3BIPHKOB

okcupa yriaepona (IV).
4.  Hanumwure ypaBHeHus peakuuil. Cuenaiite BHIBO.

Kputepun onenkn:
- 3 Oama BBICTaBIISETCS CTYJEHTY, €CIIM OTUYET BBIIIOJIHEH 0€3 3aMevaHuii;
- 2 Ganta BBICTABIISIETCS CTYIEHTY, €CIIM B OTUETE COJIepKaTcs HeOOIbIINe HeIOUETHI;
- 1 Gann BeICTABISETCS CTYACHTY, €CJIU B OTYETE CO/AEPHKATCA CYIIECTBEHHBIEC OINOKU B
pacueTax u B BBIBOJIE K paboTe;
- 0 GayuTOB BBICTABIIACTCS CTYACHTY, €CJIU JJabopaTopHas paboTa He BHITIOJIHEHA

7.2.3. Tunopble 3aJaHuss NpoMe:kyTouHoro recruposanuss C/10 Pocaucranr

Kpurepun oneHku:



[IpomexxyTouHBI TeCcT MO TeMe cocToMT U3 6 BompocoB (1 Bompoc — 0,5 OGamma).
MaxkcuManbHOe KOJIMYeCTBO 0aiioB — 3

IIpomexyTouHble TecThI O Teme 1:

3amanue Nel

VYkaxure psjl, CoAepKaIINi TOJIbKO OCHOBHBIE OKCHUBI
BriOepute ovH U3 4 BApUaHTOB OTBETA!

1) NiO, SO, CuO
2) N20, NO, CaO
3) NayO, BaO, CuO
4) CrO;3, K20, CrO

3aganue No2

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

1) COy, 02, CO
2) 02, C, H2

3) C, Ca0O, H202
4) SOz, 02, H,O

3amanue Ne3

O6bem 10 mouteli azora u 06beM 10 mMonelt kucioposa (H.y.)
BriOepute ovH 13 4 BApUaHTOB OTBETA:!

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

3) HEJIb3s CPaBHUBATH

4) OJMHAKOB U COCTaBIIICT 224 11

[Tonnpii cOOpHUK TecTOB 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 3k3aMeny
n/n

1 OCHOBHbIE TOHSATHS XUMHUU: MOJIEKYJIA, aTOM, 3JIEMEHT, BEUIECTBO (IIPOCTOE, CIIOKHOE),
aMIupHuecKas, rpaduueckasi, MoJeKyIsapHas GopMysbl BellecTBa, XUMUYECKasl peaKius,
CTEeXHOMETpUUecKuil Ko3unmeHt

2 | Knaccudpukauuss 1 HOMEHKJIATypa HEOPraHWYECKUX COCAMHEHMN: OKCHUIBI, KHCIOTHI,
OCHOBaHMs, COJIU

3 CrexuomMeTpusi. 3aKOHOMEPHOCTH HM3MEHEHHS M CIOCOOBI ONpENeNieHHs KOJIWYECTBa
BerecTBa. OCHOBHEIE onpeaeneHus: popMynbHas eqUHHIIA BEIIECTBA, MOJIb, IIOCTOSTHHAS
ABorazipo, MoJsipHas Macca, MOJSpPHBIH 00BEM, MOJsSIpHAs Macca XHMHUYECKOTrO
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO DKBUBAJICHTA.

4 | KonuuecTBeHHbIE 3aKOHBI IPOTEKAaHUS XHWMHUYECKMX PpEaKUUH: COXPAaHEHHS MAacChl
BEIIIECTB, MMOCTOSTHCTBA COCTAaBa, KPATHBIX OTHOLICHHH, 00bEMHBIX OTHOIICHHH, ABOTaIpo
U CIeACTBUS W3 Hero, MenneneeBa-Kianeiipona, 00beIMHEHUI Ta30BbIH, MapIUaIbHBIX
JlaBiaeHuil JlanbToHa, 3aKOH YKBUBAJICHTOB

5 Teopun crpoenusi aroma. CoBpeMeHHasi TEOpUs CTPOCHUSI aTOMOB. ATOMHBIE OPOUTAIIH.
KBanToBbie uncna. [IpuHIHIB ¥ TpaBUiIa 3aNI0JTHEHHS] ATOMHBIX OpOUTaei

6 | Ilepuogmueckuii 3akoH. CTpykTypa [leprnonnueckoii TaGIUIIBI

7 | [leppoguyHOCTh HM3MEHEHHUS CBOMCTB 3JEMEHTOB. PacnpoCTpaHEHHOCTh XUMHUYECKUX
AJIEMEHTOB

8 XuMUYEecKasi CBSI3U: PHEPTHs, IJIMHA, YroJl CBs3W. Buabl xummyeckoil cBsizu. CBoMCTBa
KOBAJICHTHOM CBSI3M: HAMPABIEHHOCTb, HACBIIIAEMOCTh, MOJSPHOCTb. VOHHAs CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3YIOLlee JelcTBHE. Mertalmyeckas CBS3b: 30HHAs TEOpUs
KpuctauioB. Bonopoanas cBs3b

9 Metoa BaJeHTHBIX CBsI3eH, THOpuaM3amus. MeTol MOJEKYISIPHBIX OpOHTaNeld: TOPSIOK
CBSI31, MAarHUTHBIE CBOWCTBA MOJIEKYJI U HOHOB

10 | Meron I'mutecniv: mpOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI K HOHOB

11 | MexxMouleKyssIpHbIE B3aUMOAECHCTBHS

12 | OcHOBHBIEC MOHATUSA U ONMPEACICHUS XUMUYECKOW TEPMOJUHAMUKH: TEPMOJANHAMHUYECKAS
cuctema (M30JMPOBAaHHAS, OTKPHITAs, 3aKpbITasi), (a3a, TOMOTEHHbIE U TETEPOTCHHBIC
CUCTEMBI, MapaMeTpPbl COCTOSAHUS (IKCTEHCHBHBIC, HHTEHCUBHBIE), (DYHKIIUU COCTOSIHMS,
XUMHYECKMM  TEPMOAMHAMMUYECKHH MpoLEecC (CaMOINpPOU3BOJIbHBIN, pPaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIi IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

13 | IlepBblii 3aKOH TEPMOJMHAMUKU M €ro MPHIIOKEHUE K IpolleccaM B HIACATbHOM rasze:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY

14 | [Tonarue TtemnoBoro »d@dexTa XUMHUECKOW pPEaKIuu: TEIIoBoW 3(PQPEeKT peakinH,
TEPMOXUMHYECKOE U TEPMOANHAMUYECKOE YPaBHEHUS, CTAaHAAPTHBIE TEPMOAMHAMUYECKUE
YCIJIOBHMSI, CTAHIAPTHAS SHTAIbIUS PEAKIINH

15 | CrangapTHBIC YHTAIBIIMN 00PA30BAHMS U CTOPAHHSI BEIIECTB

16 | 3akoH I'ecca u ciencTBUA U3 HETO

17 | Bropoii 3aKOH TepMOJMHAMUKU. DHTPOIUS KaK (PYHKIUSI COCTOSHUS CUCTEMBI

18 | Tperuit 3aKOH TEPMOIUHAMUKHU. AOCOTIOTHBIE 3HAYCHHS CTAHIAPTHBIX YHTPOIUI BEIIECTB

19 | Kputepuu HanpaBaeHHOCTH CaMOIIPOU3BOJILHOTO MPOIIECCA B 3aKPHITOM CHCTEME

20 | KuHeTtuka XMMHYECKHUX peakiil. OCHOBHBIE IOHATHUS U ONIPEAEICHUS




21 | OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH

22 | BausiHue TeMiepaTrypbl Ha CKOPOCTh XMMHUYECKHUX PEaKIMM

23 | TeopeTnyeckre NPeACTABICHUS O CKOPOCTSX AIEMEHTAPHBIX PEAKIMI

24 | Oco0eHHOCTH KMHETUKH TeTePOTreHHBIX peakiuii. Peakniuu Ha rpaHuiie paszienia TBEPIOe
TEJI0 — I'a3 U TBEPAOE TEJO — )KHUJIKOCTh

25 | OcHoBbl katanu3a. OCHOBHBIE MOHATHS W OmpeAeseHus. MexaHU3Mbl MPOTEKAHUS
KaTaJIUTUYECKUX PEaKIil

26 | Xumuueckoe paBHOBecue. OOpaTUMble U HEOOpaTHMble XUMHUYECKUE pEeaKkIuu. Bunsl u
0COOEHHOCTH XMMHUYECKOro paBHOBecHs. KonnuecTBeHHbIE XapaKTEPUCTUKN XUMUYECKOTO
paBHOBECHS

27 | BousHue pa3nudHbIX (aKTOPOB HA XUMHUYECKOoe paBHOBecne. OCOOCHHOCTH OIMMCAHHUS
PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX

28 | Ob6mwme cBoiicTBa pacTBOpoB. OCHOBHBIC IOHSITHSI U OTIPECIICHUS

29 | CriocoObl BeIpaKEHUSI KOHIICHTPAIIMH PACTBOPOB

30 | Xumuueckue paBHOBECHSI B paCTBOpax: COJIbBATALIMS

31 | TepmomuHaMHYECKUE XapaKTEPUCTHKH MTpoliecca 00pa3oBaHUs PaCTBOPOB

32 | KomnuratuBHble CBOKWCTBAa pacTBOPOB

33 | Baustaue pa3nudHbIX (DaKTOPOB HA CBOMCTBA PACTBOPOB DJICKTPOIUTOB

34 | Huccormarus ciaabbIX dJIEKTPOIUTOB

35 | PacTBOpBI CHIIBHBIX 3JIEKTPOIUTOB

36 | MoHHbIEe paBHOBECHUS B BOAHBIX PACTBOPAX AJIEKTPOIUTOB

37 | I'mgponu3 coiseii: 1O KaTUOHY, 110 aHUOHY, MOJIHBIM Truaponu3. CTEeneHb M KOHCTAaHTa
TUAPOIN3a

38 | IlpousBeneHue pacTBOPUMOCTH. Y CIIOBHE 00pa30BaHMs OCaIKa

39 | HampaBnenne 0OMEHHBIX ITPOILIECCOB B PACTBOPAX AJIEKTPOJIUTOB

40 | OKHCIUTETHLHO-BOCCTAHOBUTEIIbHBIC PEaKIIui. MeTo 1 3JIeKTpOHHOTO OamaHca

41 | DaexTpoaAHbIE TPOLIECCH: OCHOBHBIE OMPEIEIICHUS

42 | 3akonsl Dapanes

43 | IloTeHUMabI JIEKTPOXUMHUYECKOIN CUCTEMBI. JIBOMHOM 3JIEKTPUUECKHI CIIOM.

44 | CtangapTHBIA BOJOPOJHBIN 3JIEKTPOA. Psii CTaHIApTHBIX SJEKTPOJHBIX MOTEHIIMAIOB
MeTauioB. YpasHeHue HepHera

45 | XMMUYECKHUE M KOHIICHTPAIMOHHBIE TaJbBAHUYECKHE AJIEMEHTHI. JJeMeHT JlaHuams-
Axobu

46 | Dnextponus. IloreHnman pa3iaoxkeHus, MOCIEI0BATEIbHOCTD IIPOLIECCOB HA AIEKTPOAAX

47 | Knaccudukaius KOPpO3HOHHBIX Cpell, pa3pylIeHH 1 mpoieccoB. [okazaTenu ckopocTu
KOppO3uH

48 | Xumuueckasi KOppo3Hsi: BUJIbl U PAa3HOBUIHOCTH

49 | DnexTpoxuMuUecKasi KOppOo3Hsi: IPUYMHBI M MEXaHU3M BO3HUKHOBEHUS

50 | 3ammTa OT KOPPO3UH: JETMPOBAHUE METAUIMYECKUX MaTEpPUaIoOB; U3MEHEHHUE COCTaBa U
CBOMCTB KOPPO3UOHHOM CPEAbL; SIEKTPOXUMUYECKAs 3alUTa: BUABI U MEXaHU3M JICUCTBUS;
3alIUTHBIE TOKPBITHS: BUJIbI, METO/Ibl HAHECEHUS ¥ 00JIaCTH TPUMEHEHUs

7.3.2. Kpurepuu 1 HOpMbI OLEHKHU
®opma
NpoBeIeHUs
Cemectp . Kpurtepun u HopMbI OLIEHKH
MPOMEKYTOYHOM
arTecTaunu
4 «3a4TEHO» Texkymui pEeUuTHUHI COCTaBISAET
55-100 6anos




dopma

NPOBeACHUS
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTalnu
3auer (1o «HE 3a4TECHO» Tekymuii pedTUHT coctasisier 0-
HAKOIHUTEIbHOMY 54 Gannos

pEUTHHTY)




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK 2020 OBbC «Jlanb»
H.C. AxmeroB. — 11-e u3g., crep. - CaHKT-
[TerepOypr: JIanb, 2020. - 744 c. — ISBN 978-
5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mon | O6mas xumusi. Teopus u 3amauu : yueOHOE Y4eOHoe mocodue 2022 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | moco6ue nns By3oB / H.B. Koposun, H. B.
Kynemosa. Kynemwos, O.H. I'onuapyk [u ap.] ; nox
penakuueit H.B. Koposuna u npod. H. B.
KynemoBa. — 6-¢ usn., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. — 492 c. - ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropos, B.B. O0mas xumus : ydeOHHUK JTst YueOHUK 2021 OBC «Jlanby»

By30B / B.B. Eropos. - 2-¢ usn., crep. —
Cankr-Ilerepoypr : Jlanp, 2021. — 192 c. —
ISBN 978-5-8114-6936-9.




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

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

pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnuxosa, B.B. fxymes. — CaHKT-
[TerepOypr: Jlans, 2014. — 469 c.: un. —
(YueOnuku s By3oB. CneuuanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

2 | H®. Crace Pemenne 3amau  mo  oOmedt  xumuu Y4eOHoe mocodue 2016 OBC «Jlanby»
[DnexTponHEbIi pecypc]: yued. mocobue / H.
®. Cracs, A. B. Kopurynos. — U3n. 3-¢e, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (YueObHuku ans By30B. CnenuanbHas
autepatypa). — ISBN 978-5-8114-2274-6.

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

4 | H.H. IlaBnos OO6mmas 1 HeopraHuyecKasi XUMHUs: YIeOHHK / YueOHUK 2011 OBC «Jlanby»
H.H. IlaBnoB. — 3-e wu3xg., ucmp., I00. —
Cankrt-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. Ilepedenb npogeccHOHAIBHBIX 023 JaHHBIX H MHGOPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /
00O «/HHOBaMOHHO-U3AaTENbCKUI JOM «byTiepoBckoe Hacieaue». — DIEKTPOH. JKypHal. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN O0M «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTYTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

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

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanmenopamie IO PexBU3HUTHI norms?pa
n/n (nara, HOMep, CPOK AeMCTBUA)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpoxk
WinPro 10 RUS Upgrd OLP NL Acdmc NENCTBUSI — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpoxk
NENHCTBUSI — OECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL | meiictBust — 6eccpouno
AcademicEdition

3 | Mirapolis Human Capital Management TUeH3nOHHBIN 1oroBop Ne 42/02/22-K ot

02.02.2022, cpoxk JnedcTBUA — 10O
31.08.2022

8.5. Onmucanue MarepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI IS OCYIIeCTBJIEHUS
00pa3oBaTeILHOIO MPoIecca MO0 JUCHUILTHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpaKTU4ecKUX U Ja0OPaATOPHBIX 3aHATHH,
MOMeIEeHHU JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcsi (Homep ayIuTOPUM)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

1 | Aynutopus BeO-KoHpepeHIHi Cron IIpenoaaBaTeIbCKUM, IKpaH
2-405a TEJICBU3UOHHBIN, pOyTEp, CTOWKa IS
TeJNeBU30pa, BeO.Kamepa, TpaHCHapaHT-
HEepPeTsHKKA, HIUpma, HaYIIHUKH,
KOMIIBIOTEP C BbIXOJOM B MHTepHeT,
XpPOMaKeil.
2 | AyauTopus Ui CAaMOCTOSTEIbHOM paboThI Croubl, CTybs, KOMIIBIOTEPHI.

I'-401



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