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VTBEPXJIEHO

Ha 3acenanuu neHTpa MEIUIUHCKOW XUMUH

(mpotokoun 3aceganust Ne 2 ot «27» aBrycra 2021 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIleM 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).

JIMCUIUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JTAHHOW JUCIHILIMHBI HEOOXOIMMO Kak
npefmecTpytomniee: «be30nacHOCTh JKU3HEAEATENBHOCTHY, «MaTepualloBelecHHe W TEXHOJIOIHUs
KOHCTPYKLIMOHHBIX MarepuajioBy, «Okonorus», «lloxapnas Oe3omacHOCTb», «lIpoMmbliieHHas

JKOJIOTHSI.
3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
dopmMupyemblie U HNuauxkaropsl
KOHTPOJINpYyeMble JMOCTHKEHUSI IInanupyemsblie pe3yJbTaThl
KOMIIeTeHIIUH KOMIIETEHIIM I o0y4eHust
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
I1K-7. Cnocoben | I1IK-7.6 VYmeer BBISBIATH | 3HATH: KIACCU(DUKAIMIO XUMUIECKUX
MPUMEHSITh €CTECTBEHHO-HAYYHYIO MPOLIECCOB, MPOTEKAIOIINX Ha
(byHIaMeHTaJIbHBIE CYIIHOCTb  Tpo0ieM B | 00beKTe npogeccuoHaTbHON
3HAHUA, TIOJYYEHHbIE B | MpodeccroHalbHOI NeSITeIbHOCTH; OCHOBHBIC TOHSTHUS U
00JIaCTH MaTeMaTU4YEeCKHX | O0JIACTH, PYKOBOJACTBYSCH | 3aKOHBI XMMHH, OCHOBHBIE 3aKOHBI
U (WIM) €CTECTBEHHBIX | 3aKOHAMH M METOJAMH | B3aUMOCBS3H MEKIY CTPOCHHEM U
HAyK, ¥ UCTIOJIb30BATh UX B | €CTECTBEHHBIX ~ HAYK U | XUMHUYECKHMHU CBOMCTBAMH BEIIECTB;
npodeccroHanbHOI MaTeMaTHKU OCHOBHBIE 3aKOHOMEPHOCTH,
e TEIbHOCTH COIPOBOXAAIOIINE B3aUMOJICHCTBUS

BCIIECTB;

VYMeTh: ONPEACIISITh
XUMHUYCCKUX

MPOTEKAIOIINX Ha 00BeKTe
npodeccuoHaNbHON  IesATeNbHOCTH;
NPUMCHATH OCHOBHBIC TIOHATUA U
3aKOHBl XHWMHUHU, OCHOBHBIE 3aKOHBI
B3aUMOCBA3U MCKAY CTPOCHUCM H
XUMHUYECKHUMH CBOMCTBAMHU BEILIECTB;

pUpoay
IPOLIECCOB,

OCHOBHBIE 3aKOHOMEPHOCTH,
COTPOBOXKIAIOIINE B3aUMOICHCTBUSA
BEIIECTB  JUIA  pELIeHUs  3aJ1ay

poeCCHOHATTLHON JIeATENLHOCTH;

Brnagers: MetomamMu  omnpeaesieHHs
KJIacCU(PUKAITIHI XHMHYCSCKHUX
MPOIIECCOB, MPOTEKAIOLIUX Ha
00BeKTe npo¢eCcCuOHATBHON
JIESITEIbHOCTHU; METOINKOM
MPOBEICHUS pacyeToB c
HCIIOIb30BAHUEM OCHOBHBIX ITOHSITUN




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

1 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aUMOCBA3U MCKAY CTPOCHUCM H
XUMHYSCKHIMH CBOMCTBAMH BCIIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEH,
COIIPOBOKAAIOIUX B3aUMOJEHCTBUSA
BEIIECTB  JJIs  pelIeHus  3aj1ad
po¢eCCHOHATILHOM 1€ TEIbHOCTH
I1IK-7.7 VYmMeer | 3HATh: METOJIbI MIPOBEICHUS
COIIOCTaBIIATh U | DKCIIEPUMEHTAJIBHBIX HCCIIEIOBaHUI
o0pabaTbIBaTh peE3yNAbTaThl | C  HCHOJIB30BAHMEM CTaHIAPTHOTO
UCCIIeI0BaTEIbCKON XUMHUYECKOTO o0opyaoBaHus,
JESITENbHOCTH, HCIONb3YS | IPUOOPOB, MaTepuaIoB U 00pabOTKU
CTaHJapTHOE MOJIyYEHHBIX PE3YJIbTaTOB

obopynoBanue, mpuOOpsl U
MaTepHabl

YMeTb: NPUMEHATh TEOPETUUYECKUE
3HaHUS TUIst MIPOBEICHUS
SKCHEPUMEHTa C HCIOJIb30BAaHUEM
CTaHIapTHOTO XHUMHAYECKOTO
o0opyoBaHus, npubopoB,
MarepuajioB M  00pabOTKHM  €ro
pe3yJIbTaToB

Bnamers: MeTomamMm  TTOCTAHOBKH

SKCHEPUMEHTa C HCIOJIb30BaHUEM
CTaH/IapTHOTO XMMHYECKOTO
o0opyoBaHus, npubopoB,
MAaTepHaJIOB U aHaju3a IMOJYy4eHHOU
nHpOopMaIU




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI
TeKylIero
Bu HanmeHnoBaHMe TeM 3aHATHI Oo0bem
Mopnyas (pa3nein) webHOIi Haﬁon (yueHoii paGoThI) Cemectp q > | Bamasl | UHTEpakTHB, 4. KOHTPOJIA
y p y p ’ (HauMeHOBaHUe
OIIeHOYHOI0
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
JlaboparopHoe  |OmpenencHe MOJISIPHOW MaCChI 4 2 3 - OTyeT no
3anstue (JIabl) |skBUBajeHTa MeTaia nmabopaTopHOH
padote No 1
[Ipaktnueckoe  |Pacuersl mo popMyrnam U ypaBHEHHSIM 4 2 3 KoHTposbHas
Y, y
sanstue (Ipl) padora Nel
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIacChI 4 8 3 - IIpomexyTOUHBIN
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB TecT Ne2
CamocrositenbHasi | Tema 3. CTpoeHue aroma. 4 8 3 - [ [poMeKyTOUHBII
pabora (Cp3) Ilepunoanueckas cucrema J[. 1. recT Ne3
amocrositensHas | Tema 4. Xumudeckasi CBsI3b. - OMEKYTOUHBIN
C Tema 4. X 4 8 3 [p yT
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJT Tect Ned
CamocrositenbHast | Tema 5. @a30Bble COCTOSIHUS BEILIECTB. 4 8 3 - [ [poMeKyTOUHBII
pabora (Cp5) MexXMOJIEeKyIIIpHBIE B3aUMOIECHCTBUS recT Ne5
Monyns 2. Jlexmus (JIek2) | TepMmoamHaMHKa XUMUYECKUX 4 2 - -
TepMoanHaMuka u MIPOLIECCOB: BUJIbI CUCTEM, TTapaMeTpPhl
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 XMMUYECKUX MPOLECCOB 4 2 3 KontponbHas
zanstue (I1p2) pabota No2
CamocrositenbHasi | Tema 6. TepMoauHaMUKa XUMUYECKUX 4 20 3 - [ [poMeKyTOUHBII
pabota (Cpb6) peaxkuui recT N6




DopMbI

. TeKylIero
Mopnyas (pa3nein) BU"H Ha"MeHOBamfe TEM 3AHITHH Cemectp Obnem, banabl | UaTepakTus, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HauMeHOBaHMe
OLICHOYHOI 0

CamocrositenbHasi | Tema 7. Kunetrka XuMH4eCKUX 4 20 3 - [ [poMeKyTOUHBII
pa6ora (Cp7) peakuuil. XMMHUYECKOE PABHOBECUE recT Ne7

Monyib 3. CamocrositensHas| Tema 8. PactBopsl. CriocoOsbI 4 7 3 - [ [poMeKyTOUHBII

PactBOpBI 1 pabora (Cp8) BBIPAKCHUS KOHLIEHTPALUU PACTBOPOB. recT Ne§

PIIEKTPOXMMHUYECKHUE XUMHUYECKHE paBHOBECHUS B PaCTBOPAX

[TPOLICCChI CamocrosrenbHas| Tema 9. PacTBOpBI HEANEKTPOIUTOB U 4 7 3 - IIpomeKyTOUHBIN
pabora (Cp9) AJICKTPOJIUTOB rect Ne9
JlaGopatopHoe | PacTBOpBI 3J1€KTPOTUTOB 4 2 3 - Oruer no
3ansaTue (J1a63) nmabopaTopHOH

abote Ne3
CamocTosiTenbHast Tema 10. KOJUIOHTHEIC PACTBOPH 4 7 3 - [ [poMeKyTOUHBII
pabota (Cpl0) rect NelOQ
CamocrosrenbHast| Tema 11. OxkucaurensHO- 4 7 3 - [IpomexxyTOUHBIH
pabora (Cpll) BOCCTAHOBUTEJIbHBIE PEAKIIUH. recT Nell
DNEeKTPOXUMHS: OCHOBHBIE TIOHATHS
CamocrosrenbHast| Tema 12. BosHuKHOBEHNE 4 7 3 - IIpomexyTOUHBIN
pa6ota (Cpl12) 3JICKTPOIHOTO IMOTCHITHAJIA. recT Nel2
CamocrosrensHast| Tema 13. DnexTpoian3 pacijiaBoB U 4 7 3 - [ IpoMexyTOUHBII
pabora (Cp13) BOJHBIX PAaCTBOPOB recT Nel3
CamocrosrensHas| Tema 14. Koppo3ust meTaiios. 4 8 3 - [ IpoMexyTOUHBII
paborta (Cpl4) CriocoObI 3aIUTHl METAIOB OT rect Nel4
[IpakTnueckoe | DIEKTPOXUMHUYECKHE NTPOLIECCHI 4 2 3 - KoHnTponbHas
zanstue (I1p3) pabota No3
KonTpons [ToaroroBka k 3auery 4 3,75 - - Bomnpocs! k 3auety
Ne 1-50

[Ipomexxyrounas |IIpomexyrouHas arTectanus (3aueT) 4 0,25 - - Bormpocs! k 3agery

arrectarus (ITA)

Ne 1-50




DopMbI

. TeKylIero
Mopnyas (pa3nein) BU"H Ha"MeHOBamfe TEM 3AHITHH Cemectp Obnem, banabl | UaTepakTus, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HauMeHOBaHMe
OIIeHOYHOI0
Tect utoroBeiii | UIToroBoe TecTupoBaHue 4 2 40 - TecToBble
(TH) Borpockl Nel-600
Hroro; 180 100

Cxema pacdera urorosoro 6aaiaa «(Cymma + T)» - cymMma OajioB 1o BceM Y4eOHBIM MEpOIPHUATHIM, IPETyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOUYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanm3ammy IUCHUIUIMHBI WCIOJNB3YETCSl CETeBask TEXHOJOTHS - HM3y4YeHHE Kypca
MIOCPEJCTBOM 3JIEKTPOHHBIX Y4EOHO-METOJMUECKUX MAaTepHajioB, pa3MEIIEHHBIX B oOyuaromien
CpeZie ¢ MCIIOJIb30BaHNEM KOMITBIOTEPA, OKIIOYEHHOTO K ceTH VHTepHeT.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUNIMHBI
Monayas 1. CTpoeHne 1 CBOiiCcTBA BellecTBA

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

Tema 1a00paTOPHOrO 3aHATHS:
Onpenenenre MOJISIPHOM Macchl 5KBUBAJICHTAa MeTasla.

Tema npakTH4Y€CKOro 3aHATHSA:
Pacuets! o hopmysaM U ypaBHEHHUSIM.

H3y4nB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

MMETh MpeJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHHM; KJIacCU(UKALIUY BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBA3H.

3HATh:

- OCHOBHBIE ITOHATHS XUMHUH (MOJIEKYJIA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XMMUYECKHI SKBUBAJIECHT, MOJISIPHAs. Macca XMMHUUYECKOTO 3KBUBAJIEHTA);

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

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOEHHS aTOMa; KBAaHTOBBIE
YHclia, MpaBUjia U MPUHIUIBI COCTABICHHUS 3JIEKTPOHHON KOH(UTYpaIli XUMUYECKOTO 3IEMEHTA;

— TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBaJCHTHYIO, METAJUIMYECKYIO, BOJOPOIHYIO),
UX CBOMCTBA M XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLU;

- COCTABJIATH DJIEKTPOHHYIO KOHPUTYpaLIHI0O XUMUYECKHUX 3JIEMEHTOB;

- OIPEAEIATh TUIl XMMHUYECKOM CBSI3U B BEIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOECHMUE;
COCTaBJISITh CTPYKTYPHYIO (GOPMYJTy BEILIECTBA.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIsI

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBId Marepuaj [0 COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
VICTIOJIB3YSI JIEKITHOHHBIN MaTepuall u JIUTepaTypy 1o JaHHOH TeMaTHKe;

- AKIICHTUPOBATH BHHMAHUC  HaA: OCHOBHBIX IIOHATHAX H 3aKOHaX XHWMMHU,
KJIaCCI/I(bI/IKaI_[I/II/I BCIICCTB, OGH.[PIX XUMHUYECKHX CBOMCTBax BCIICCTB OJHOI'0 KJjiacCa; CTPOCHUU
aToMa; KBaHTOBBIX YHCJIaX; COCTABJICHUH JJICKTPOHHOW KOH(UIYpalUuH XUMHYECKHX IJIEMEHTOB;
TUNAX XUMHUYECKOMN CBA3U, IPOCTPAaHCTBCHHOM CTPOCHUH MOJICKYII.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe oTHOCHUTEIbHAsA aTOMHas Macca? PaccuuTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepsl, e m(S)=5,3-10% r, am(C)=2,0-10> r.
2. PaccuuraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH €€

OTHOCHUTEIIbHAsI MOJIEKYJIsIpHasl Macca paBHa 98.



3. OTtHocuTenbHAs MIIOTHOCTh ra3za IO BOAOPONY, coiepsamiero 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 MeTai, ecnud 1,6 T Kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTaJljIa BBITECHSIOT U3 KUCIOTHI OJMHAKOBBIM 00BEM BOJOPOIA IPH OJHHUX U TEX )K€ YCIOBHUSIX.

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

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

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

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

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

11. Ornpenennute BaIGHTHOCTh A TIOMUHHSI B OCHOBHOM U BO30Y)KJICHHOM COCTOSTHUSIX.

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

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

14.  Omnpenenure SKBUBAIEHT 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.).
Monayasb 2. TepmoguHaMHUKa U KHHETUKA XUMHYECKHX MPOLECCOB

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

Tema 1a00paTOPHOrO 3aHATHS:
OrnpezenieHne SHTAIBIINN PEAKLIUH.

Tema NPAKTUYECCKOI'o 3AaHATHUSA:
Kunernka XuMHYSCKHIX IMpONECCOB.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETb MPEJCTAaBICHUE 00 SHEPreTUYECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aUMOJICHICTBHE MEXKIY BEIIECTBAMM; CKOPOCTH XMMHUYECKMX peakuil M MeTojax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (YHKIMU COCTOSIHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJICZICTBHE);

- BIIMSIHAE TEMIIEPAaTyphl HAa BO3MOXKHOCTb IMPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT
YHMCJICHHbBIX 3HAaYEHUH SHTAJIBIIUK U SHTPOIIUM PEAKIINH;

- BJIIMSIHUE HAa CKOPOCTh XMMHUYECKOH PEaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIIUX
Macc);

- BJIIMSIHHE HA CKOPOCTh peakluu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
AppeHnyca);



— BIIMSTHUE HA CKOPOCTh PEAKIINH KaTallu3aToOPOB;
— XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmetenus (nmpunnui Jle [larense)
yMeThb:

- OTIPECIIATh BOZMOKHOCTh MPOTEKAHUS PEaKIIUU;

— PEryIHpOBaTh CKOPOCTh XUMHUYECKON PEaKIIHH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/TY.JIst

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBId Marepuaj IO COOTBETCTBYIOLIEMY MOAYIIO JUCHUILIHHBI,
VICTIOJIB3YSI JIEKITHOHHBIN MaTepual v JIUTepaTypy 1o JaHHOH TeMaTHKe;

- AKIICHTUPOBATL BHUMAHUC HA: SHTAJIBIIUU O6pa30BaHI/I5I, Cropanuss M pPCaKIHU,
SHTPOIMHU BELIECTBA M peaKIMu; FHepruu [mb0ca; KUHETHUECKUX YpPaBHEHUSAX IS TOMO- U
TeTCPOrCHHBIX ~PEaKIMil; DHEPrMU aKTHBAIlMM; OCOOCHHOCTSX IIPOTEKAaHHs TI'eTePOreHHBIX
IPOLIECCOB; XUMUYECKOM PABHOBECHH U CIIOCO0AX €r0 CMEIICHHSL.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. IIpn coemunenun 3,2 r xenesa ¢ kuciaoponom Bbeiienuiochk 40 xJbx Terua.
PaccuunraiiTe sHTansnM0 00pazoBaHus okcuaa xenesa (II).

2. PaccuuTaiite TEMI0TBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KONMYECTBO TeMsa, KOTOPOE BBIIENHUTCA TpH cropanud 50 M> cMecH,
cocrosen u3 50% kucnopoaa, 25% Bogopoaa u 25% yriekuciaoro rasa.

4. Cpenaiite BBIBOJI O BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO MPOTEKAaHUSA PEaKIUHU B
CTAHIAPTHBIX YCIOBHUAX, ecd u3BecTHO, uTo AH,Y = - 293 xJIx, AS,” = 27 JIx/K.

5. Paccunraiite suTanbnuio peakiuun: 2NaOHs) + H2SO40) = Naz2SOsey + 2H20 ).

6. Onpenenutre 3HAKW MU3MEHEHHUS DSHTAJIBIUM W JHTPONUU ISl CIEAYIOIIEro
TepMornHamuyeckoro npouecca: 2Howr) + Oz = 2H20 .

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

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

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

10. Bo ckoibkO pa3 M3MEHUTCS CKOPOCTh PEAKIMU MPU U3MEHEHHHM TeMIIepaTypbl 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 peakunu Ca + H,O —?

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

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

+3H> <> 2NHs; AHop =-92 x/I>X B CTOpOHY IIPSIMON peakuu?

15.  BbluucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BectHhI: 2NO + Clx > 2NOCI, [NO]J=1,5 mons/n, [Cl2]=1 moas/a, [NOCI]=0,5 momas/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 YaCTHU PACTBOPOB;

- KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PaCTBOPOB;

- CBOICTBa paCTBOPOB HEAJIEKTPOIUTOB U IJIEKTPOJIUTOB;

- HarpaBJIeHue OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOJbl  ypaBHUBAHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUil (MeTox
3JIEKTPOHHOT0 OajaHca v MOJIypeaKIuii);

- rajlbBaHMYECKHUE NMPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- JIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI JJIEKTPOJIN3A;

— BUIBI KOPPO3UU U MEXaHU3MBI UX IPOTEKAHUS;

— CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

- MIPOBOJIUTHh XMMHUYECKHH SKCIICPUMEHT U aHAJIH3 ITOJIyYECHHBIX PE3yJIbTATOB;

- OTIpEeNIeNATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3PPHUIUEHTH B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

- COCTaBIATH TajJbBaHUYECKUE IIPOLECCHI, OIPEAEIATh DIEKTPOABUKYIIYIO CHIY
TaJJbBAaHUYCCKHUX 3JICMCHTOB,

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPENIeNATh KOJIMYEeCTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIISCTB MPH JICKTPOITU3E;

- COCTABJIATH MPOIECCHI XHMUYECKON M AIEKTPOXHUMHUYECKON KOPPO3UH;

— noaAOHUpaTh CIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanyeckne peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIsI

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBII Marepuaj IO COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
VICTIOJIB3YSI JIEKITHOHHBIN MaTepuall v JIUTepaTypy 1o JaHHOH TeMaTHKe;

- aKI[CHTUPOBAaTh BHUMAaHUE Ha: COCTaB pAacTBOPOB; CIIOCOOBI  BBIPAKCHUS
KOHLCHTpAlUK paCTBOPOB; OSJICKTPOJUTBI U HCIJICKTPOJIUTHI; CBOMCTBA HCIJICKTPOJIUTOB U
ANIEKTPOJIUTOB; METO/BI AJIEKTPOHHOTO OallaHca U MOJTypeaKIuii; rabBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX IeMeHTOB; pacdeT J/IC; aHOIHBIE ¥ KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazies; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHIOB KOPPO3HWH; CIOCOOBI 3aIUTHl METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16. KakoB Tun Xumuyeckol CBsI3M B AeKTposiuTax? Kakue s1eKTpOoIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

17.  Hanummre nuccorumanuio a) cynbura HaTpus U 0) ruapodocdara kanus mo nepBou
U BTOPOU CTYIICHSIM.

18. Bripasute koHCTaHTY Aricconranii opTodochOpHON 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 AUCCOIMAIIMU AJIEKTPOJIUTA U U30TOHMYECKUM KO3 puiinenTom?

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

HAaTpUsl, €CJIM CTENEHb IUCCOLMAMU cOCTaBIseT 54%.
22.  Yto Ha3bIBAIOT MOHHBIM 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.  IlokaxuTe cTpo€HHE MULIEIUIBI TPU MPUIMBAHUU U30BITKA XJIOpUa IIUHKA 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. ["anbBaHMYECKHIT STIEMEHT 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 ONMMCHIBAETCS 3JIEKTPOIU3?

33. UTo paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

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

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

36.  PactBop comepxut monsl Zn**, Ni**, Fe**) Cu?** B ogumnakoBoii koHnentpanuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MCTaAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAITPSAKCHUC
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 yBennuunacek Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

39. PaccuuTaiite 00BeM KHCIOpPOAA, KOTOPHI MOXET OBITh MOJYYCH 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 METalljla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPTHH, ECITM U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BbIxo 1o Toky 72%.

41.  Kakoli KOHTaKT sIBIIsieTCsl Hanbosee KOppo3noHHoomacHsIM 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 ITK-7 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 «Pacuernl o popmysiamM u ypaBHeHUsIM» (TTpaKTUUECKOE 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 PEAKINH (H.Y.):

7t 12r X, T y, T

Zng + HClp-p) — ZnClop-p) + Har).

3aganue 3. Onpenenure MPOLUEHTHOE COJIepKaHue Kanus B MaHranare kainus KoMnQOa.

3ananue 4. Onpenenute 06bem 40 r metana CHa npu temneparype 18°C u napnenuu 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

KonTpoabHnast padora Ne2
Tema «KnHeTHKa XMMHYECKHX MPOLECCOB» (IIPAKTUYECKOE 3aHATHE 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 cocraBisim, COOTBETCTBEHHO: 5 U 3 Moib/1. PaccumnTaiiTe, kKak n3MeHUTCS (10 CPAaBHEHUIO C
HA4aJIbHOM) CKOPOCTh pPEaKIIMM, KOT1a KOHIIEHTpalus BemecTtsa 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 cKOJIbKO pa3 yBEJIMYUTCS CKOPOCTh PEAKLIMU MTPH NOBBILIEHUH TEMIIEPATYpPhl
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 DiiekTpOXMMHUYECKHE MPOLECChI (TPAKTUUECKOE 3aHITHE 3)
Bapuanr 1



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

3ananue 2. Hanummre 31eKTpOAHbBIE MPOIECCHl M PACCUUTANTE KOJIMYECTBA, 00pa3yIONIUXCS
Ha MHEPTHBIX AJIEKTPOJIaX BELIECTB MPH AIEKTPosIn3e BOAHOro pactBopa MnCl npu npomyckanuu
25 A4 nyieKTpUYeCTBa.

3amanue 3. PaccunTaiiTe pacxoj 3J€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 menouHoii cpene.

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

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

OasuoB — 3.

7.2.2. OT4er MO JJA00OPATOPHOM padoTe

JlabopaTopHas padora Nel «Onpenenenne MOJSIPHOH MacChl IKBUBAJIEHTA METAJLIIA)

Heab: onpenenenre MOJIIpHONW Macchl SKBUBAJIEHTa METasll1a HKCIIEPUMEHTAIbHBIM ITyTEM.

OnbiT. Onpenenenne MOJISIPHOM Macchl IKBHBAJIEHTAa MeTa/llIa 0 00bEéMy BoI0OpoOaa,
BBITECHEHHOT'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenre MPOU3BOAUTCS € MMOMOIIBIO TPpUOOopa (puc.l), COCTOSIIEro U3 U3MEPUTEIHHOM
oropetku (1) Ha 25...50 M, nByxkoieHHOW npoOupku OcTBasibia (2) ¥ yPaBHUTEIBHON CKIISTHKA
i OropeTku (3).

1. B omno w3 konmen mnpoOupku OctBasmbna (2) MOMECTUTE HABECKy MeTallia,
HOJYYEeHHYIO Yy TabopaHTa.

2. B npyroe xosneno Ha 1/4 gyacTh ero 00béMa HajielTe pacTBOP COJISTHOM KUCIIOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKOi U 3aKpenuTe e€ B IITATUBE.

4. [IpoBeppTe TpHOOP HA TEPMETHYHOCTH, JUISI YEero ypaBHUTENBbHBIA cocya (3)

noxauMuTe Ha 10...15 cM u 3akpenuTe B 3TOM MoJI0KeHUHU. Ecnu nmpubop repMeTHdeH, T0 YpOBEHb
KUJKOCTU B HEM OCTaeTcsl MOCTOSIHHBIM. Ecnu mpubop He repMeTHdeH, MpoBephTe, IIOTHO JIU
3akpeiTa mpobdupka OcTBanpaa (2) mpoOKoii.

5. VYcranoBure Oropetky (1) m cocyn (3) TakuM oOpa3oM, 4TOOBI KHUAKOCTh B HHX
HAXOJMJIaCh Ha OTHOM ypoBHE. OTMEThTE MOJI0XKEHUE YPOBHS KUIKOCTH (MEHHCKA) B Oroperke (1) —
V.

6. OCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KUCIOTA MEPENUIACh B KOJIECHO, TIe
HaXOJUTCS METaJl.

7. [Tocne monHOTO pacTBOPEHUS METallIa IPUBEIUTE MOJI0KEHUE )KUKOCTH B OIOpETKE
(1) m cocyze (3) Kk OTHOMY YPOBHIO.

8. To4yHO OTMEThTE MOJOKEHHE MEHHUCKA KHUIKOCTH B Oropetke (1) — V2. Onpenenure
00BEM BBIJIEIHUBIIETOCS BOAOPOAA.

9. OTMeThTe MOoKa3aHus TepMOMETpa U 6apoMeTpa.

10. PesynbpTaThl 3aMepoB 3aHecuTe B TaOIHILY 1.

11.  JlaBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TAOIUIBI 2 IPH TEMIIepaType
OTIBITA.

12.  TIpuBemute 00BEM BBIIEIMBIIETOCS BOJAOPOIa K HOPMAIBLHBIM YCIOBUSM (H.y. — P° =

760 mm. pr. cT., T° =273 K):
PV, PuVu, o BV T
- r > " 1P




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 BOJAON. B HCX0THOM COCTOSTHUY )KUIKOCTh
B cocynax | u 3 nomkHa HAXOJUTHCS 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 JlaBneHue
HACBHIIIEHHOTO HaCBIILIEHHOTO
BOJISIHOTO Tapa, MM BOJISIHOTO 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. Ilo monsipHOI Macce SKBHBAJCHTa METalsla METOAOM IMoa0Opa BaJIEHTHOCTEH,
OIIpeIeNINTe, KAKOW MeTasll ObUT UCIIOJIb30BaH B OIBITE.

15. PaccuunTaiiTe OTHOCHTENFHYIO OIIUOKY KCIIEPUMEHTA!
m, —m
9”‘1(’0 9:}}(/.‘/1
A=+—""—.100%
9meop
16. CrnenaiiTe BEIBO K paboTe.

JlaGoparopHas padora Ne2 «OnpeaesieHue JHTAJIBIIUA PeaKIIU
Heab: ompexneneHue TemioBoro 3PQexra CUCTEMBbI, B KOTOPOU MPOUCXOAUT XUMHUYECKAS
peakuus, ¥ SHTAIbINK PEaKUU B HECTAHJAPTHBIX YCIOBUSX.

Onpit 1. HeifTpaau3anusi cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B OHY CTATHIO

Jns HeWTpanu3anuMu CEpHOM KHCJIOTHI TMAPOKCUIOM HATpHUsl B OJHY CTaJHI0 CMEIIWBAIOT
HKBHUBAJICHTHBIC KOJTMUYECTBA KUCIOTHI U MIETIOUU 0 00pa3oBaHus cyib(ara HATpHs:

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

I. OtmepbTe UUIMHAPOM 3aJaHHBIN TIperoaaBaTeleM O0bEeM pacTBOpa KHCIIOTHI,
BBUIEHTE €ro B TEPMOCTATUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMepPbTE U 3alUIINTE
B Tabnuiy 1 Temreparypy pactBopa. TepMoMeTp He BEBIHUMAWTE U3 CTaKaHa 10 OKOHYAHUS OIBITA.

2. OTMephTe IPYyruM MUJIMHIPOM TaKO# ke 00beM pacTBOpa IIEIIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIOTHL. OCTOPOKHO MEepeMelIaiTe, OTMETbTe HanboibIIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(ara HaTPHSI.

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

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

Tabmauma 1
PesynbTars! oneira 1
Bemectso | V, t D, C, n, 0, AH,
MJT °C r/em? JIx/r-°C | monb | JIox/n MOJIB kJ>K/MOIb
H2SOq4
NaOH
NaxSOq4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B Be CTAAMHU

[Ipu HelTpanu3anuu CEpHOM KUCIOTHI THIPOKCUAOM HATPHS B JIBE CTAJNU SKBUBAJICHTHBIN
O6’beM I€JI04YU1 BHOCAT B ABA aneMa:

H>SO4+ NaOH = NaHSO4 + H»O; AH>
NaHSO4 + NaOH = Na,S0s4 + H>O0; AH> >
1. OTMephTe NUIMHIPOM 3aJaHHBIA B ONBITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPHTE TEMIIEPATYPy pacTBopa. TeMnepaTrypbl pacTBOPOB CEpHOM
KHCJIOTBI B ONBbITaxX 1 U 2 10JIKHBI ObITh OJTMHAKOBBI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJIOBUHY SKBUBAIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPOXHO, HO OBICTPO BBUIEHTE B CTaKaH C PAacTBOPOM KHCIOThL. OTMETbTE TeMmuepaTypy
00pa3oBaHUs pacTBOpa TUAPOCYNb(arTa HATPUSL.

3. OTMephTe MUIMHAPOM €IIe TaKOH ke 00BheM pacTBOpa IIEJTIOYH W BBUICHTE €ro B
crakad. [lepemernaiite moay4eHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.



4. BrbiHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadbumiry 2. Cienante pacyeTsl.

Tabnwuma 2.
Pe3ynbTaTh! onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>x/n MOTTB kJ[x/MoITb
H2SOq4
NaOH
NaHSO4
NaxSOq4
Tabmuma 3
TermnoeMKoCTh 1 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)
Leab: n3ydeHre HEKOTOPHIX CBOMCTB BOJHBIX PACTBOPOB JIEKTPOIUTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB



N3ydeHne 31eKTpONpPOBOAHOCTH MPOBOJSAT C MOMOIIBI0 MPUOOPA, COCTOSIIETO M3 JIAMITBI
HaKaJMBaHUS, CTaKaHa C paCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AIIEKTPONPOBOHOCTU CYAST IO
HaJUYHMIO U UHTEHCUBHOCTU CBEUEHUS JIaMIIbl HAKAJIUBAHUS.

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

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

3. OtxmrounTte pubop. [IpunoaHSB KPBIIIKY C AJIEKTPOAaMU, BHECUTE B CTaKaH C BOJIOH
1-2 mmaresns U3MeIbYeHHOTO caxapa U MepeMelianTe.

4. OnycTtute 35EeKTPOABI B pacTBOp. Brmoumte mnpubop. 3anumuTte HAOIIOJCHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

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

6. OmnycTHTe 37MeKTPOAbI, BKIIIOYUTE TPUOOp. 3anuImTe HaOI0IeHHS.

7. Otxirounte npudop. OTielTe u3 crakana npuMepHo 1/4 o00bemMa YKCYCHON KUCIIOTHI,
n00aBbTe AUCTUILTUPOBAHHOM BOABI 10 MPEKHETo 00bEMa, pa3MeriaiTe pacTBop.

8. Onyctute  anektponbl.  Bxmroumte  mpubop.  HaGmromaiite  m3meHeHue
AJIEKTPONPOBOIHOCTH PacTBOpA.

9. [ToBTOpUTE pa3daBiieHnEe pacTBOpA U ONpPEAEICHUE ITEKTPOIPOBOAUMOCTH elI€ pas.

B kakyro cTOpoHy cMemnaeTcsi paBHOBECHE AUCCOLMAIIMH YKCYCHOM KHCIIOTHI TpH pa3dasnenun? Kax
3aBUCHUT CTEMNEHb AUCCOLMAIMH YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

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

11.  Omnycrute nsnexTpoasl B pactBop. Brxmouute mnpubop. IIpoBomut mm pactBop
MTOBAPEHHOM COJIA AIIEKTPUUECKUMN TOK?

12.  Cpenaiite BBIBOJ K ONBITY (OOpaTHTe BHUMaHME Ha TUIBI XUMHYECKOH CBS3HM B
BEILIECTBAX, JIEKTPONPOBOAHOCTh BOJAHBIX PACTBOPOB KOTOPHIX U3y4Yalld B IAaHHOM OIIBITE).

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

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

2. B xaxnyro mpoOupky no0aBbTe MO OJHOW Karie METHJIOBOIO opamxeBoro. Kax
OKPACHJICS MHJMKATOP MO/ BIMSHHEM HOHOB H?

3. OnHy mpoOUPKy OCTaBbTE B KaUeCTBE KOHTPOJIBHOM, B APYryIo MpubaBbTe 1 1mmaTens
anerara Hatpuss CH3COONa.

4. [lepememiaiite pacTBOp M CpaBHUTE LBET IOJIYYEHHOI'O pacTBopa C IBETOM B
KOHTPOJIbHOW TTPOOHpKe.

S. Hanumure ypaBHeHME qUCCOLMALUU YKCYCHOM KUCIIOTHI U BEIPAKEHUE KOHCTAHTHI €€
JUCCOLHALUN.

6. OOBscHUTE, KaK CMEILIaeTcs PaBHOBECHE AMCCOLMALUMHU CIa00ro 3JIEKTPOIUTa IpU

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

OnpiT 3. HanpasyieHne 00MeHHbIX HOHHBIX MIPOLECCOB B PACTBOPAX JJIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JIeKTPOJHUTA

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

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

3. B omny mpoOupky mobaBnsiiTe Mo KamisM 2 H. pacTBOpa COJITHOM KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMsI PacTBOpa (KOJIMYECTBO
M3PACXO00BAHHBIX Kallelb KUCIOT OTCYUTATH!).

4. Yem o0OBsICHACTCS HCUE3HOBEHHE OKpacku? B kakoMm ciydae oOecrBeurBaHUE

pactBopa HacTynwio Obictpee? Ilouemy paBHOBECHE MOHHOTO IPOLECCA CMEIIAETCS B CTOPOHY
o0Opa3oBaHusl BOJABI MPU HAIMYUU B JIEBOM YacTH PAaBEHCTBA MaJIOJMCCOLMHPOBAHHBIX MOJIEKYI
YKCYCHOM KUCJIOTBI?

0) B CTOPOHY 00pa3oBaHMsi MAJIOPACTBOPHUMOIO BellecTBA



1. B onny mpobupky BHecute 10 Kamenb pacTBopa XJopuia Kaiblus, B apyryio 10
KareJb XJOpUAa CTPOHIUS.

2. Jlo6aBbTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHL. B 00eux nu mpobupkax BbIIA
ocanok? OOBSICHUTE pa3Inuus, MONb3YsCh BeauurnHamu [1P myist cynbhaTtoB KanbIus U CTPOHITUS.

3. Jlo6aBbTe B IPOOUPKY C PaCTBOPOM COJIH KalbIHsl 3-4 Karuld KOHIIEHTPUPOBAHHON
cepHoit kucioTel. Habmomalite oOpa3oBaHue ocajika H O0BSICHUTE IPUYUHY €TI0 BBITIAJICHUS.

4. Brruncinte KOHUEHTpALMK HOHOB SO4*, HeoOXomuMBble TS ocaxaeHus noHoB Ca”t
u Sr*' 3 pacTBOpoB paBHOi (1 M) kounenTpauuu, ecmn 1P, = 6,110, IIPg , =2,8107.

OnbIT 4. I'maposus coJieit
a) Onpenenenue pH pacTBopoB coJieit

1. Hanecute xammio pactBopa NaNOs Ha MOJOCKY YHUBEPCAJIbHOM MHAMKATOPHOMN
Oymaru.

2. CpaBHUTE OKpacKy C 3TaJIOHOM. 3anuiuuTe BeanuuHy pH pactsopa.

3. [IpoBeauTte aHamoruuHbie onbITH ¢ pacTBopamMu Na,CO3, NaHCO3;, AI(NO3)s.

4. Kakas cpena B kax10M U3 B3TbIX pacTBopoB? [louemy?

0) Biausinue Temneparypbl Ha CTelleHb THAPOJIN3a COJIH

1. Haneiite B mpobupky 15-20 xanenb IUCTHIUIMPOBAHHON BOJIBL.

2. Brecute B He€ 1-2 mmarens anerata HaTPUs U BCTPSIXHUTE MPOOUPKY.

3. Jlo6asbre 1-2 kammu penondranenna. OOparuTe BHUMaHUE HA OKPACKy MHIMKATOpa.

4. Harpeiite coaepxumoe TpoOMpPKHM B IIJIaMEHHM CHUPTOBKU. JlaiiTe oOBsCHEHUE
HaOromaeMoMy sBieHHI0. HanumuTe ypaBHEHHE peaklnu.

5. Oxmanure npoOUPKY B XONOogHOM Bozae. I[IpomcxoauT nm CHOBa CMeEIIEHHE
paBHOBeECHS?

6. CaemnaiiTe BbIBOJ O BIMSIHUM TEMIIEPATYPhI HA CTEIIEHb THAPOIN3A.

B) Biusinne usmenenusi pH cpenbl Ha cTeneHb rHAPOJIN3a COJIN

1. Buecute B mpobupky 10 xamens JUCTHILTHPOBAHHOW BOJIBI.

2. HoGaBbre 1-2 kpucramma xmopuna onoBa (II) u  BerpsxHHTE HPOOHUPKY.
OO6pa3yromuiics Oenplii 0caoK MpeacTaBiseT co0oi ocHOBHYIO coib osioBa (II) Sn(OH)CI.

3. Hanumure noHHOe ypaBHEHUE COOTBETCTBYIOLIEN pEAKIIMK TMAPOJIN3A.

4. Jo6aBbTe 5-10 kamenb pacTBOpa COJISTHON KHCJIOTHI, YBEIMYHUB dTUM KOHIICHTPAIHIO

MOHOB Bozopozaa. PactBopuiics i ocagok? Kak nosnusiio ymensiieHue pH pactBopa Ha CTeneHb
TUPOJIN3a COMU?
r) HeoOpaTumslii ruapo/ius coJiei

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

2. Jlo6aBbTe Takol xe 00beM pacTBopa KapOoHaTa HATPUSI.

3. OtmeTbTe 0Opa3oBaHHME OCaJKa TMAPOKCHAA AIOMUHUS M BBIJIEICHHUE ITY3bIPHKOB
okcuaa yraepoaa (IV).

4. Hanummure ypaBHenus peakuuid. Cuenaite BEIBO/L.

Kpurepumn oneHku:

— 3 Gasa BBICTABISIETCS CTY/ICHTY, €CITH OTYET BBIMOJTHEH 0e3 3aMeuaHuii;

— 2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM B OTUETE COJIepKaTcs HEOOIIbIINE HET0UETHI;

— 1 Gasnt BbICTABIISIETCS CTYICHTY, €CIIM B OTUETE COJIEPIKATCS CYLIECTBEHHBIE OIIMOKU
B pacueTrax u B BBIBOJIE K paboTe;

— (0 6amI0B BBICTABIIAECTCS CTYJEHTY, €CU TJabopaTopHas paboTa He BBITIOJIHEHA



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

Kpurepumn oneHku:
[IpomexxyTouHBI TeCcT MO TeMe cocToMT u3 6 BompocoB (1 Bompoc — 0,5 OGamma).

MaxkcuMalIbHOE KOJIMUECTBO OaslIoB — 3

IIpomeskyTOUHBIE TECTHI MO Teme 1:

3aganue Nel

VYkaxure psall, COAEPKALIMN TOJIBKO OCHOBHBIE OKCUBI

BriOepute oauH U3 4 BapuaHTOB OTBETA!

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

3amanue Ne2

Cpenu yka3aHHBIX BEHIECTB IPOCTBIMU SIBIISIFOTCS
BriOepute ovH U3 4 BApUaHTOB OTBETA!

1) COy, Oz, CO
2) 02, C, H>

3) C, Ca0, H20»
4) SOz, Oz, H20

3amanne Ne3

O6beMm 10 morneit a3ora u 00bem 10 Mosneii kucnopoaa (H.y.)

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) OJMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIi

3) HEJb3s CPaBHUBATh

4) OJIMHAKOB U COCTaBJISIET 224 11

[Tonublit cOopHUK TecTOoB MmO Kypcy «OOmas u HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?1d=224



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4
Ne Bonpocsl k 3k3aMeny
n/n

1 | OcHOBHbBIE TOHATHS XUMHH: MOJIEKYJIAa, aTOM, 3JEMEHT, BEUIECTBO (IIPOCTOE, CIOXKHOE),
SMIOUpHUYECKas, rpaguueckasi, MOJeKyIspHas (OopMyJbl BELIECTBA, XMMHUECKas peakius,
CTEXHOMETpUUeCKUil K03 uimeHT

2 | Knaccudukanuss ¥ HOMEHKJIATypa HEOPTaHUYECKUX COEIUHEHMI: OKCHUABI, KHCIIOTHI,
OCHOBaHMs, COJIN

3 | CrexuomeTrpusi. 3aKOHOMEPHOCTH HW3MEHEHUS W CIIOCOOBI OMpEAeNeHUs] KOJIMYeCTBa
BemectBa. OCHOBHBIE ompeaeneHus: (GpopMmyibHas €IWHUIA BEIIECTBA, MOJb, NOCTOSHHAS
ABorajapo, MoJIsipHas Macca, MOJISIpHBIM 00beM, MOJISIpHAs Macca XUMUYECKOT0 SKBUBAJICHTA,
MOJIIPHBINA 00bEM XMMHUYECKOTO SKBUBAJICHTA.

4 | KonnuecTBeHHbBIE 3aKOHBI IPOTEKAHUS XUMUYECKUX PEAKIUIl: COXPAaHEHUSI MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIIEHUH, 00bEMHBIX OTHOIICHUM, ABOTAIPO U CIEACTBHS
n3 Hero, MenaeneeBa-Knaneiipona, 0O0bEIWHEHWM Ta30BBIA, NAPIUAIBHBIX JTaBICHHUI
JlanpTOHa, 3aKOH SKBUBAJIEHTOB

5 | Teopuu crpoenusi atoma. CoBpeMEHHAasi TEOPHsS CTPOEHUS aTOMOB. ATOMHBIE OpPOUTAIIH.
KBanTtoBbie uncna. [IpuHINIBI 1 TpaBUIIa 3aII0JTHEHUS AaTOMHBIX OpOUTaIen

6 | [lepmonnueckwuii 3akoH. Ctpykrypa [lepuogundeckoit TabauIibl

7 | IlleppomMYHOCT HM3MEHEHUS CBOWMCTB JJIEMEHTOB. PacnpoCTpaHEHHOCTh XHUMHUYECKUX
3JIEMEHTOB

8 | Xumuueckasi CBSI3U: DHEPrus, JIMHA, yrojl cBs3W. Buael xumuueckoi cBsizu. CBoicTBa
KOBQJICHTHOM CBSI3U: HAIIPABIEHHOCTh, HACBIIIAEMOCTh, MNOJSAPHOCTh. VOHHAsE CBS3b:
MOJISIPU3YEMOCTh M MOJSpU3YIOLIee NeHUCTBHE. MeTrammueckass CBs3b: 30HHAs TEOPHs
KpuctauioB. BoropoaHas cBs3b

9 | Meron BaJeHTHBIX CBsI3eH, TMOpuaM3anus. MeToJ MOJEKYJSIPHBIX OpOWTaseil: MOPSI0K
CBSI3U, MAarHUTHBIE CBOMCTBA MOJIEKYJI M HOHOB

10 | Metoa I'nnnecnu: npoCTPaHCTBEHHOE CTPOEHUE MOJIEKYJI U HOHOB

11 | MexMoeKymsipHble B3aUMOIEHCTBUS

12 | OCHOBHbBIEC TOHSTUSA W ONPEACICHUS XUMHYECKON TEPMOJMHAMUKHU: TEPMOIUHAMHYECKAS
cucrema (M30JMPOBAHHAS, OTKPBITAs, 3aKpbiTasi), (aza, TOMOTEHHbIE M TETCPOTCHHBIC
CUCTEMBI, MapaMeTpbl COCTOSIHUS (PKCTEHCHBHBIC, WHTEHCUBHBIE), (YHKIUU COCTOSHUS,
XUMHUYECKUH  TEPMOJMHAMHUYECKMM  mpouecc  (CaMOIpPOMU3BOJIbHBIN,  pPaBHOBECHBIH,
HEPaBHOBECHBIN), pa30BbIN IEPEX0J], BHYTPEHHSISI SHEPIHs, TEIUIOTa, paboTa

13 | [lepBblil 3aKOH TEPMOJAMHAMHUKMA W €ro MPUIOKEHUE K IMpoleccaM B HACAIBHOM rasze:
M30XOPHOMY, H30TEPMHUECKOMY, U300apHOMY

14 | [lonsitue TtermwmoBoro dddexkra XUMUYSCKONM peaknuu: TerIoBor 3p(dEKT peakiuw,
TEPMOXHUMHUYECKOE U TEPMOJIMHAMHYECKOE YpPaBHEHHUs, CTaHAAPTHBIE TEPMOJIMHAMHYECKUE
YCJIOBHS], CTAHIAPTHAS SHTAIbIUS PEAKIIUN

15 | CranmapTHbIC SHTATBIUN 00PAa30BAHUS U CTOPAHUS BEIECTB

16 | 3akou I'ecca u cieacTBus U3 HETO

17 | Bropoii 3aKOH TepMOAMHAMUKHU. DHTPONUS KaK (PYHKIIUS COCTOSHUS CUCTEMbI

18 | Tperwnii 3aKOH TEPMOIUHAMHUKHU. AOCOIOTHBIC 3HAUCHUSI CTAHIAPTHBIX SHTPOIHUIA BEIIIECTB

19 | Kpurepun HanpaBieHHOCTH CaMOIIPOM3BOJIBLHOTO ITPOLIECCa B 3aKPBITON CHCTEME

20 | Kunetnka xumMuueckux peakiuuii. OCHOBHBIE IIOHATHUS U OPEIEIECHUS




21 | OCHOBHOI MOCTYJaT XUMHYECKON KUHETUKHU

22 | BnusiHue TeMIepatypbl Ha CKOPOCTh XMMHUYECKHUX pPEeaKIUM

23 | Teoperndeckue NpeCcTaBICHUSI O CKOPOCTSIX SJIEMEHTaAPHBIX pPEeaKInid

24 | OcoOeHHOCTH KUHETHKH MeTePOTeHHBIX peakiuii. Peakiiy Ha rpaHuliie pasiena TBEPI0e TEIO
— T'a3 ¥ TBEPJAOE TEJO — )KUJIKOCTh

25 | OcHoBbl KaTtanuza. (OCHOBHBIE TIOHSATUS M ompeneneHus. MexaHu3Mbl MNPOTEKAHUS
KaTaJIUTUYECKUX PEaKIMil

26 | Xummnueckoe paBHoBecue. OOpaTUMble M HEOOpaTHMble XUMHUYECKHE peakuuu. Bunmel u
0COOCHHOCTH XHMHYECKOro paBHOBecHs. KonnyecTBeHHbIE XapaKTEPUCTUKH XUMHUYECKOTO
paBHOBECHSI

27 | BnusiHue pa3nuuyHbIX (DAaKTOPOB Ha XHMHUYECKOoe paBHOBecue. OCOOCHHOCTH ONHCAHUS
PaBHOBECHSI B TE€TEPOr€HHBIX CUCTEMAX

28 | Obume coiicTBa pacTBOpPoB. OCHOBHBIE MOHATHUS U ONIPEACTICHUS

29 | CnocoOsI BeIpaXKeHHST KOHIIGHTPAIIUH PACTBOPOB

30 | XuMHuecKrue paBHOBECHS B pacTBOpax: COJIbBATALINS

31 | TepMoauHaMHUYECKHE XapaKTEPUCTUKH IIpoliecca 00pa3oBaHuUsl PAaCTBOPOB

32 | KomnuratuBHble CBOMCTBA PACTBOPOB

33 | Biusaue pa3nuuHbix (aKTOPOB HA CBOWCTBA PACTBOPOB AJICKTPOJIUTOB

34 | Jlucconmanmsi ciadbIX AJIEKTPOJIUTOB

35 | PacTBOpBI CHIIBHBIX JIEKTPOJINTOB

36 | MoHHbIe paBHOBECHS B BOJIHBIX PACTBOPAX AJICKTPOJHUTOB

37 | I'mpponn3 coisieli: O KaTUOHY, 110 AHMOHY, HOJHBIA Tuapoiu3. CTeneHb M KOHCTAHTa
TUAPOIIN3a

38 | IIpou3BeneHne pacTBOPUMOCTH. Y CJIOBHE 00Opa30BaHMsI OCaIKa

39 | HampaBieHnue 0OMEHHBIX MPOIIECCOB B PACTBOPAX AJICKTPOJIUTOB

40 | OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pEaKIIMK. MeTO 1 2JIEKTPOHHOTO OaaHca

41 | DneKTpoaHbIE MPOUECCHl: OCHOBHBIE ONPECICHUS

42 | 3akonsl Dapanes

43 | IloreHnmanbl 3J€KTPOXMMUYECKON CUCTEMBI. [IBOITHON JIEKTPUYECKHUI CIIOM.

44 | CranaapTHBIM BOAOPOAHBIM 3JIEKTPOA. Psia cTaHZapTHBIX SJIEKTPOIHBIX MOTEHIMAIOB
MeTauloB. YpaBHeHue HepHera

45 | XuMudecKue U KOHIIEHTPAIIMOHHBIC TAIbBAHUYECKHE AJIEMEHTHI. DieMeHT Jlanuams- Axoou

46 | Dnektponus. [ToTeHMaN pas3iokKeHus, TOCIEA0BATEILHOCTD MPOILIECCOB HA JIEKTPOAAX

47 | Knaccudukausi KOppO3HUOHHBIX Cpell, pa3pymieHud u mporeccoB. [lokazaTenu ckopocTu
KOppO3UH

48 | Xumnueckass KOppo3usi: BUJIbI U pa3HOBUIHOCTH

49 | DneKkTpoXUMHYECKasi KOPPO3UA: MPUYNHBI 1 MEXaHU3M BO3SHUKHOBEHHUS

50 | 3amura OT KOPpPO3UHU: JETHUPOBAHHME METAUIMUECKHX MATEepUajoB; U3MEHEHHE COCTaBa W
CBOMCTB KOPPO3MOHHOW Cpebl; dJIEKTPOXUMHUYECKAs 3allUTA: BUABl U MEXAHU3M JCUCTBUS;
3aIUTHBIC TOKPHITHUS: BUIBI, METO/Ibl HAHECEHUS U 00J1aCTH MPUMEHECHUS
7.3.2. Kpurepuu u HOPpMBbI OLIEHKH

dopma
Cemectp TTPOBEICHHs . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTalnu
3aqet (o «3aYTEHO» Texymmuii peiTunr coctasseT 55-100 Gamwios
HaKOIMUTEIbHOMY
peiiTHHTY) «He 3auTeHo» | Texkymmii pedTuHr cocrapisiet 0-54 6ayoB




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: Jlanb, 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»
pexn. H. B. KopoBuna, H. B. | moco6ue mns By3zoB / 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 : Jlanp, 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. EropoB. — 2-e¢ m3xd., 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. Yepuuxosa, B.B. fxymes. — CaHKT-
[TerepOypr: Jlanb, 2014. - 469 c.: un. —
(YueOnuku s By3oB. CneuuanbHas
muteparypa). — ISBN 978-5-8114-1608-0.

2 | H. ®@. Cracs Pemenne 3amau  mo  oOmedt  xumuu Y4eOHoe mocodue 2016 OBC «Jlanby»
[DnexTponHEbIi pecypc]: yueb. mocobue / H.
®. Cracs, A. B. Kopurynos. — U3na. 3-¢e, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (YueObHuku ais By30B. CnenuanabHas
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: y4eOHOE
nocobue / K.O. TapxoB. — CaHkT-
[TerepOypr: Jlanb, 2019. — 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. IlaBnos OO6mias 1 HeopraHuYecKasi XUMHUs: Y9eOHHK / YueOHUK 2011 OBC «Jlanby»
H. H. IlaBnoB. — 3-e u3n., ucop., J0M. —
Cankr-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3.

CHUCTEM

ITepeyenns npogeccnoHaANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX

byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /

00O «/HHOBaMOHHO-N3MaTeNbCKUN JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHal. —

Kazansn :

00O «MuHOBalMOHHO-U3AaTeNbCKU 10M «byTiepoBckoe Hacienue», 1999- . Pexum

JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHUs B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc]

: MEXIyHap.

Hayd. xxypH. / Cubupckoe otaenenue PAH. — Dnektpon. xxypHai. — HoBocubupck : M3gaTenbcTBO
CO PAH, 1999- . Pexxum noctyma K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust
Ne Hanmenosamie 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 NENHCTBUSI — OECCPOUHO
AcademicEdition

8.5. Onmcanue MaTepHaJIbHO-TEXHMYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYLIECTBJICHUSI
o0pa3oBaTeIbHOIO Mpolecca 1o JMCHUIINHE
HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
e Ap- 00LEKTOB Il POBEEHHsE . IlepeyeHb OCHOBHOI0O 000OPY10BAHUSA
I/ | NPAKTHYECKHUX H JIAa0OPATOPHBIX 3aHATHI,
NoOMeIeHUuH JJISI CAMOCTOSATEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
1 Aymutopus BeO-KOH(pEpeHIHi Cron IIpenoaaBaTeIbCKUM, IKpaH
2-405a TEJICBU3UOHHBIN, pOyTep, CTOWKA MJIst
TeNeBr3opa, BeO. Kamepa, TpaHCHapaHT-
HEepPeTsHKKA, HIUpma, HaYIIHUKH,
KOMIIBIOTEP C BbIXOJOM B MHTepHeT,
XpPOMaKen.
2 AyIuTOpHs JUI CAMOCTOSTENILHOW padOoThI Croubl, CTybs, KOMIIBIOTEPHI.
I'-401



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