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1. lleqb ocBOEHMSI AUCUMIIJIMHBI

Lenb oCBOEHUS AUCHUILIMHBI — c(HOPMUPOBATH CUCTEMY XUMHUYECKUX 3HAHUU (TMOHATHH,
3aKOHOB, (DaKTOB, XMMHMYECKOTO $3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HaHUH 00
OKpYXAIOIleM MHUpPE M €ro 3aKOHaxX, a TaKkke CPOPMHPOBATH COBPEMEHHOE INPEACTABICHUE O
BEILIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aMMHBIX IIPEBPALLICHUSIX.

2. Mecto gucumminnsl B ctpykrype OIIOIT BO

JIMCIMIUIMHBI ¥ MPAKTUKH, HAa OCBOCHUM KOTOPBIX Oa3upyercs MaHHAS JAUCIUILINHA:
«BpIciIass MaTeMaTHUKa).

I[I/ICIII/IHJ'[I/IHI)I W IPAKTUKH, I KOTOPBIX OCBOCHHUC )IaHHOI\/JI JUCHUITIINHBI HGO6XOILI/IMO KakK

npeamectsyromee: «Marepuanoseaenne U TKMy, «9xonorus», «TexHomorus KOHCTPYKIIMOHHBIX
MaTepuaioBy, «MarepruaaoBeeHUE CBAPKI.

3. [lnanupyemble pe3yJabTaTbl 00y4eHHsI

dopmMupyemMblie U Nuauxaropsl
KOHTPOJINpYyeMble AOCTHKEHHS Ilnanupyemsble pe3ybTaThl
KOMIIETEeHIIM U KOMIIETEeHI U 00yueHust
(K01 M HAaIMEHOBaHUE) (Ko ¥ HAaUMEHOBAHUE)

yMEHUe HCIIOJIB30BATH | - 3HaTh: IpaBWIa TNOBEACHHUS U
OCHOBHBIE 3aKOHBI TEXHUKY 0e301acHOCTH B
€CTECTBEHHOHAYYHBIX XMUMUYECKON J1abopaTopuu; METO/bI
JTUCLMILINH B IIPOBEJCHUS  DKCIIEPUMEHTAJIBHBIX
npodeccuoHaTbHOM HCCIICIOBAHNH, HOITOTOBKU

ACATCIIBHOCTH, IMIPUMCHSATH
METOAbI MAaTEMATUYCCKOT'O

pa60qero MECTa, OCHOBHBIC ITOHATUS
M 3aKOHbI XMMHWHU, OCHOBHBIC 3aKOHBI

aHaJIu3a n B3aUMOCBA3U MCKAY CTPOCHHUCM H
MOACIIMPOBAHUA, XHAMHYECKHUMH CBOMCTBAMU BCILICCTB,
TCOPCTHUYCCKOI'O u OCHOBHBIC 3aKOHOMCPHOCTH,
OKCIICPUMCHTAJIbHOT'O COIIPOBOXKIAOIINEC B3aHMOHeﬁCTBHH

uccinepoBanus (OITK-1)

BEILECTB

VYMeTh caMOoCTOSTEIIEHO pa6OTaTB C
MCTOANYCCKUMHU  PEKOMCHIOAMUAMU,
CIIpaBOYHBIMHA MaTrcpruajiaMu,
MNPUMCHATb TCOPCTHYCCKHUC 3HAHUSA
U1 IIPOBCACHUA OSKCIICPUMCHTA H

00paboTku ero pe3yabTaToB;
aHAJIM3UPOBATh MOJTyYCHHBIC
pe3yNbTaThI; COCTaBJISITh
MaTepuajgbHble M HHEpPreTHYECKue

OanaHChl XHMUYECKUX peaKHI/Iﬁ

Bnagers:MeTogamu OpraHu3aluu
CaMOCTOSITENIbHON paboThl, aHalu3a
MOJIyYEHHOMN uH(pOpMaInK;
crnernuaabHOM XUMHYECKOM
TEPMHUHOJIOTUEH, METOJAMMU aHAJIA3a
XUMHUYECKHUX IIPOLIECCOB,




dopMupyemMblie U HNuauxaropsl
KOHTPOJINpYeMble AOCTHKEHU S IInanupyemsie pe3yJbTaThl
KOMIIeTeHIIUH KOMIIeTeHI Ui o0y4eHus
(K01 1 HAUMEHOBAHUE) (Ko ¥ HAUMEHOBAHUE)
CIIOCOOHOCTBIO COCTaBJICHUS

MaTepUAIBbHBIX W DHEPreTHYECKHX
0alaHCOB XUMUYECKUX PEAKIUI




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKy1LEr0

. KOHTPOJIS
Mopayas (pa3aesn) BUHJI Ha"MeHOBamfe TEM 3amsTHH Cemectp Obnem, bamubl | UHTepakTuB, 4.| (HaHMeHOBaHHe
y4eOHoii padoThI (yueoHoii pa6oThI) u,
OLICHOYHOI 0
cpeacrsa)
Monyns 1. CamocrosarenbHast| Tema 1. OCHOBHBIE MOHATHS U 3aKOHbI 4 10 3 - [ IpomMeXyTOUHBIN
CtpoeHue u pabora (Cpl) XUMHH recT Nel
cBoiicTBa BemecTBa | Jlekums (Jlekl) | Xumudeckuil SKBUBAICHT 4 2 - -
Jlabopatoproe |OmpeneneHne MOJISIPHONU MaCChI 4 2 4 - OTt4er mo
3ansTue (JIabl)  [9KkBUBaJieHTa MeTaylIa mabopaTopHOit
padote No 1
CamocrosrenbHasi| Tema 2. OCHOBHBIE KJIaCChI 4 6 3 - [ IpomexyTouHbII
pabora (Cp2) HEOPraHMYECKHUX BEIECTB rect No2
CamocrostensHas| Tema 3. CtpoeHue aToma. 4 10 3 - [IpomMeXyTOUHBIT
pabora (Cp3) [Tepuoamnueckas cuctema JI. 1. recT Ne3
CamocrostensHas| Tema 4. XuMuueckas CBs3b. 4 10 3 - [IpomMeXyTOUHBIT
pabora (Cp4) [IpocTpaHCTBEHHOE CTPOCHUE MOJICKYIT rect Ned
CamocrositenbHasi| Tema 5. @a30Bble COCTOSHUS BEIIECTB. 4 6 3 - [ [poMeKyTOUHBII
pabora (Cp5) MexMOIEKYIIpHBbIC B3aMMOICHCTBUS rect Ne5
Monynb 2. CamocrosrensHas| Tema 6. TepMoauHaMyuKa XUMHYECKHX 4 12 3 - [IpomMeXyTOUHBIT
Tepmonunamuika u [padota (Cp6) peakmuit recT Ne6
KHHCTHKA CamocrostensHas| Tema 7. KuHeTrKa XUMHUYECKUX 4 12 3 - [IpomMeXyTOUHBIT
XUMUYCCKUX pabota (Cp7) peakuuii. XMMHUYECKOE paBHOBECHE rect No7
Monyis 3. CamocrosrensHas|Tema 8. PactBopsl. CriocoObl 4 6 3 - I IpomexyTOo4HbIN
PacTBOpEI U pabota (Cp8) BBIPQYKEHUS KOHIIEHTPAIIMH PACTBOPOB. recT No§
PIIEKTPOXUMUYECKUE XUMUYECKUE PaBHOBECHUS B PACTBOPAX
IIPOLCCCHI CamocrosrensHas| Tema 9. PacTBopbl HEANIEKTPOIUTOB U 4 12 3 - [ I[poMeXyTOUHBII
pabota (Cp9) 3JIEKTPOJIUTOB recT No9
Jlexuus (JIek2) | KomnuratuBHBIE CBOWCTBA PacTBOPOB 4 2 - -
CamocrosarensHas| Tema 10. Komtonnssie pacTBOpsI 4 6 3 - [ IpomMeKyTOUHBIN
paboTta (Cp10) rect Nel(




®opMBbI TEKYyILLEr0
. KOHTPOJIS
Monayas (pa3aesn) BUHJI Ha"MeHOBamfe TEM 3aHsTHH CemecTtp Obnem, bamubl | UHTepakTuB, 4.| (HaAaHMeHOBaHHe
y4eOHoii padoThI (yueoHoii pa6oThI) u,
OLIEHOYHOI0
cpeacrsa)
CamocrosrensHasd|Tema 11. OKHCIUTENBHO- 4 10 3 - [IpomMexXyTOUHBIN
pabora (Cpll) BOCCTAaHOBUTEIBLHBIE PEAKITHH. rect Nell
DIEKTPOXUMHSI: OCHOBHBIC TIOHSATHS

CamocrosarenbHast| Tema 12. BozHukHOBeHUE 4 10 3 - [ IpomexyTouHbII
pa6ota (Cpl2) 9JICKTPOJIHOTO TIOTCHITHAIA. recT Nel2
CamocrodarensHas| Tema 13. DnekTpoau3 pacmiaBoB U 4 12 3 - [ IpomexyTouHbII
pabora (Cp13) BOJIHBIX PaCTBOPOB recT Nel3
CamocrosrensHas| Tema 14. Koppo3us meTtanos. 4 12 3 - [ IpomexyTouHbII
pabora (Cpl4) CriocoOpl 3aIUTH METAIIOB OT rect Nel4
IIpaktnueckoe  |O600MmIEHHAsS KOHTPOJIbHAS paboTa 1Mo 4 2 4 - KonTpobHas
sanstue (Ipl) Kypcy pabota Nel
KonTtposb [ToaroroBka K 3aueTy 4 3,75 - - Bompocsr k 3adety

Ne 1-50
[Tpomexxyrounas | [IpomexyTounas arrectamusi (3a4eT) 4 0,25 - - Bompocsr k 3auety
arrectanus (ITA) Ne 1-50
Tect utoroBeiii | IToroBoe TecTupoBaHue 4 2 50 - TecToBBIE BOPOCHI
(TH) Ne1-600

Hroro:) 144 100

Cxema pacyera utorooro d6amia«(Cymma + T)» - cymma 0asioB 1O BCeM Y4eOHBIM MEPOIPUATHSIM, MPEIYCMOTPEHHBIM B Kypce + cyMMa
0aJUIOB MO BCEM MPOMEKYTOUYHBIM TECTaM IO KypCy.




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

HpI/I HU3YUCHUHN JUCHUITIINHBI HCIIOJIB3YIOTCA AUCTAaHIIUOHHBIC 06pa3OBaTeJIBHBIe
TEXHOJIOTUU

HpI/I pam3anuin AOUCHUIUIMHBI HCIOJIB3YCTCA CCTEBAsA TCXHOJIOIUA - H3YYCHHUC KypcCa
MOCPEJICTBOM DIIEKTPOHHBIX Y4€OHO-METOJMYECKUX MAaTEPHaOB, Pa3MEIICHHBIX B OOydaromiei
Cpelie ¢ UCITOJIB30BAHNEM KOMITBIOTEPA, IOAKIIFOUEHHOTO K ceT VIHTepHeT.

6. MeToanueckue YKa3aHusl 10 OCBOCHUIO JTUCHUITJIUHBI

Moayas 1. CTpoenue u cBOiCTBa BellecTBa

Tema JeKIMOHHOIO 3AHATHSA
XUMHUYECKUN DKBUBAJICHT.

Tema 1a60paTOPHOIO 3aHATHA:
Omnpenenenre MOIIPHOM MacChl IKBUBAJICHTa METalIA.

N3y4nB NaHHBIA MOAYJ/b, CTYAEHT J0JI7KEH:

HUMETh TNpeJCcTaBiIeHNEe 00 OCHOBHBIX MOHATUSX U 3aKOHAX XMMUH; KJIacCU(UKALIUU BEIECTB;
CTPOEHHUH aTOMa; TUIAaX XUMUYECKOU CBSA3H.

3HATh:
OCHOBHbIE TMOHATUS XUMHH (MOJIEKYJA, aTOM, XUMHUYECKHM 3J€MEHT, MOJb, MOJSpHas Macca,
XUMHUUYECKHI SKBUBAJICHT, MOJISIPHAS. Macca XMMUYECKOTO YKBUBAJICHTA);
OCHOBHBIE 3aKOHBI XMMHH (COXpaHEHHUS MAacChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH,
ABoranpo, ypaBHeHue MenneneeBa-Kiarneilipona, 00beIMHEHHBIN ra30BbIA 3aKOH);
COBPEMEHHYIO KOPITYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOCHUS aTOMA; KBAaHTOBBIE YMCIIA, ITpaBUia U
MPUHIIUIIBI COCTABJICHUSI 3JIEKTPOHHOU KOH(MUTYpAllMU XUMHYECKOTO AJIEMEHTA;
THUIBI XUMHYECKOH CBSI3U (MOHHYIO, KOBAJICHTHYIO, METANINYECKYI0, BOJOPOJIHYIO), X CBOWCTBA U
XApaKTEPUCTHUKU;

IIPOCTPAaHCTBEHHOC CTPOCHUC MOJICKYIL.

yMeTb:
MIPOBOJUTH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIIHiA;
COCTaBJIISATh AJIEKTPOHHYIO KOHPUTYPALIUIO XMMHUECKHUX 3JIEMEHTOB;
OTIPEENATh TUI XUMHUYECKOU CBS3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOEHHUE; COCTABIISTD
CTPYKTYpPHYIO OpPMYITy BELIECTBA.

MeTtoanyeckue peKOMEHAANMH M0 H3YYEeHHI0 MOYJIst
IIpu ocBOE€HUM MOTYyJ1s1 HEOOXOUMO:
U3y4yuTh Yy4YeOHBIH Marepuans IO COOTBETCTBYIOIIEMY MOJYII0 JUCLUUIUIMHBL, HCIOJB3YS
JEKIMOHHBINA MaTepuai U JUTEpaTypy 10 AJaHHOW TEMaTHUKE;
aKIEHTUPOBAaTh BHUMAHUE Ha: OCHOBHBIX MOHATUAX U 3aKOHAX XMMUH; KJIACCU(PHUKAIMK BELIECTB;
OoOIMMX XMMHUYECKUX CBOMCTBAaX BEILIECTB OJHOTO KJlacca; CTPOEHUHM aToMa; KBAaHTOBBIX UHUCIAX;
COCTaBJICHUM JIEKTPOHHON KOH(UTYpaluy XMMHMYECKHX 3JEMEHTOB; THUMAaX XUMHUYECKOW CBS3U;
IIPOCTPAaHCTBEHHOM CTPOEHHMH MOJIEKYIL.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL:
1. Yrto Takoe oTHocuTenbHas aroMHas Mmacca? PaccuumraiiTe OTHOCHTENbHYIO aTOMHYIO Maccy
cepsl, ecir M(S)=5,3-10%r, a m(C)=2,0-10%* r.
2. PaccunTaiite aOCOJIOTHYIO MacCy MOJIEKYNBl CEpHOM KHCJIOTBI, €CIM €€ OTHOCHUTENIbHas
MOJIEKYJISIpHAsl Macca paBHa 98.



3. OtHocuTenbHas IUIOTHOCTH Ta3a 1O BOAOPOLIY, cojaepxkariero 27,27% yraepoma u 72,73%
KHucioposa, paBHa 22. Ompenenutre OTHOCUTEIbHYIO MOJIEKYISPHYIO MacCy rasa M €ero
XUMHYECKYIO (POPMYITY.

4. OrtHOcHUTENIbHBIE INIOTHOCTH Ta30B MO BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpenenute maccy 1 1
Ka)JI0TO rasa.

5. Ompenenure, Kakol 3TO MeTaw1, eciau 1,6 T kambius ¥ 2,615 r© ABYXBaJeHTHOTO MeTaiia
BBITECHSIOT M3 KHCIOTHI OJIMHAKOBBII 00BEM BOJOPOIa IPU OJJHUX U TEX )K€ YCIOBUSX.

6. Xmopun meramia conepxkut 69% xnopa. OTHOCHTENNbHAS aTOMHAs Macca Metaia paBHa 47,9.
Omnpenenure CTENEeHb OKUCICHUS METAJIA B 9TOM COSIMHEHHH.

7. Tlpu temmeparype 100°C u nanennn 50 at™. ras sanmmaer o6sem 10 M°. IlpuBeauTe 0GbeM
ATOTO Ta3a K H.Y.

8. HanmmuTe mONHBIE SIIEKTPOHHBIE KOH(HUTYpallMHd aTOMOB OJJIEMEHTOB C TOPSIKOBBIMHU
HOoMepaMu 15 1 23. YkauTe BaJIEHTHBIE AJIEKTPOHBI ITUX 3JIEMEHTOB.

9. Hamummre 5eKTPOHHBIE KOH(DHUIYpAIMH aTOMOB cepbl # xpoMa 1 noHoB S° n Cr¥*. Cpasnure
panuychl aTOMOB ¥ HOHOB.

10. V kakux U3 HWXKE MPUBEACHHBIX MOJIEKYJI XUMHUECKUE CBSI3U UMEIOT MOJISIPHBIN Xapakrep: Og,
CO, HF, N2, NHs.

11. Ompenenute BaIEHTHOCTh QIIOMUHMSI B OCHOBHOM U BO30Y)KJI€HHOM COCTOSIHUSX.

12. Yemy paBHa mMacca | MOJIb SKBHBATICHTOB 0JI0BA B PEAKIIMSIX €I0 BOCCTAHOBICHHMS: a) SN’ +2e
=Sn°*; 6) Sn** +4e = Sn°

13. PaccumraiiTe MOJSPHYIO MacCy SKBHBAJICHTA jXKeje3a B COCIUHEHHUSAX €ro C KHCIOPOJIOM,
coaepxarntux a) 70 u 6) 77,8% xenesa.

14. Ompenenute SKBUBAJCHT W MOJSIPHYIO MAacCy SKBHBAJIEHTa MOHOB JKejie3a B INPHBEICHHBIX
peaxumsix: a) Fe** +1e = Fe?*; 6) Fe** + 30H" = Fe(OH);

15. Paccuuraiite MOJspHYIO Maccy dkBuBajeHTa MmeTamia, ecinu 0,029 T ero BBITECHSIOT W3
kucyoTel 30 Mt Bogoposa (H.y.).

Moayasb 2. TepmoguHaMHUKAa M KWHETHKA XUMHYECKHUX MPOIECCOB

HN3y4yuB TaHHBIA MOAYJIb, CTYEHT I0JI2KEH:

UMETh TNpecTaBiIeHNe 00 SHEPTETUYECKUX U3MEHEHHSIX B CUCTEMAaX, B KOTOPBIX MIPOUCXOTUT
B3aUMOJICHICTBUE MEXKIy BEUIECTBAMH; CKOPOCTH XHUMHYECKMX pEakIuil Hu MeTojax ee
pErylIupoBaHusl.

3HATh:

TepMOJIMHAMHUYecKHe (PYHKIIUU COCTOSTHHUS, CII0co0 U3 pacyera (3akoH ['ecca u ero ciencTaue);

BIIUSIHUE TEeMIIepaTypbl Ha BO3MOXKHOCTh MPOTEKaHMs pPEaKLUHUU B 3aBUCUMOCTU OT YHCIIEHHBIX
3HAYEHUH SHTAJIBINH U SHTPOIIHH PEaKIUU;

BIIUSIHUE Ha CKOPOCTh XUMHUYECKON peakiluy KOHIIEHTPAINH (3aKOH JCHCTBYIOIINX Macc);

BIIUSIHUE HAa CKOPOCTh PEaKIMK TeMieparypsl (mpasuio Bant-I'odda u ypaBHeHue AppeHuyca);
BIIUSIHUE Ha CKOPOCTh PEAKIINH KaTalu3aToOpOB;

XMMHUYECKOE paBHOBECHE U c1IOcOObI ero cMmetenus (mpuniuin Jle [atensbe)

yMeTh:
OTIPEIEIATH BO3MOKHOCTD IIPOTEKAHUSI pEAKLINY;
PEryIINpOBaTh CKOPOCTh XMMHUYECKOMN PEAKLIUH.

MeToan4eckue peKOMEHIALUH 110 H3YYCHUI0 MO

IIpu ocBOEHMM MOTYJ1s1 HEOOXOUMO:
U3yYUTh Yy4YeOHBIH Marepuan IO COOTBETCTBYIOIIEMY MOJIYII0 JUCLUUIUIMHBL, HCIOJB3YS
JIEKIIMOHHBINA MaTepuai U JIUTepaTypy M0 JaHHON TEeMaTHKE;



aKI[EHTUPOBATh BHUMAHUE Ha: SHTAIBIINK 00pa30BaHUS, CTOPAHUS U PEAKIIUU; YHTPOIIUH BEIICCTBA

U peaknuu; dHeprun ['mb0ca; KMHETHYECKUX YpPaBHEHUSX IS TOMO- U T€TEPOTeHHBIX PEaKInid;

SHEPrUu AaKTUBAIMHM, OCOOCHHOCTSX TPOTEKAHUS TETEPOTCHHBIX MPOIECCOB; XUMUYECKOM

PaBHOBECHM U CIIOCOOAX €r0 CMEILEHUS.

OTBETUTH HA KOHTPOJbHBIE BOIPOCHL:

1. Ilpu coenunenun 3,2 T xene3a ¢ Kuciaopoaom Belaenuioch 40 k/lx rtemna. Paccuutaiite
SHTAIBINIO 00pazoBanus okcua xkeinesa (I1).

2. PaccuuTaiiTe TEIJIOTBOPHYIO CIIOCOOHOCTH METaHA.

3. PaccuuTaiiTe KOJIMYECTBO TEIUIA, KOTOPOE BBIIEIUTCS MpH cropanuu 50 M°® cMecH, cocToseH
u3 50% kucnopona, 25% Bomopoaa u 25% yriaekucioro rasa.

4. CpenaiiTe BBIBOJ O BO3MOXXHOCTH CaMOIIPOM3BOJILHOTO MPOTEKAHUS PEAKIMU B CTaHAAPTHBIX

YCIIOBUSIX, €CITU U3BECTHO, YTO AHp0 =-293 kJIx, ASpo =27 Ix/K.

Paccuwnraiite snTansmmio peakiun: 2NaOH ) + HoSO406) = Na2SO4rm) + 2H20 (.

6. OmpenenuTe 3HAKA U3MEHEHUS SHTATBITUU ¥ SHTPOTUH JIIS CISAYIONIETO TEPMOJUHAMUYIECKOTO
nponecca: 2Hyry + Oz = 2H2 O,

7. B Kkakux ciydasX SHTaJbIMs CrOpaHUS MPOCTOTO BEIIECTBA paBHA SHTAIBIIUK O00pa3oBaHUSA
CIIOHOT0?

8. Kak BbIpakaeTcs CKOpPOCTh XHMHUYECKOW pEaKIHH M0 3aKOHY JEHCTBYIOMIMX MacC B
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX ?

9. Ompeaenute 0OMUI W YaCTHBIC TIOPSAKH 10 KOMIIOHEHTaM CJICAYIONICH XUMHUYECKON PEaKITHH:
2CoHg + 70— 4CO, + 6H,0.

10. Bo ckoJIbKO pa3 H3MEHHUTCS CKOPOCTh PEAKIIMH TP H3MEHEHHH TeMITepaTyphl Ha 300C, ecnu y
=3,0?

11. Kak n3menurcs vy, razodasnoit peakun 2A + 3B = 2C npu yBenuueHun AaBieHus B 2 pasza?

12. Tlodemy vy, peakiuu Na + H,O — ornmuaercs ot vy, peakuuu Ca + HoO —?

13. Hanumwure mMaTeMaTH4eckoe BbIpaxeHue A ckopocT npsmoit peakuuu CaO ) + COypy —
CaC03(TB).

14. VI3ameHeHne Kakux (PaKTOpOB BHI30BET CMeEIIeHHE paBHOBecHs oOparumoit peakiuu Ny + 3H;

o1

CAHO = .
<> 2NHg; AH | =-92 k])k B CTOpPOHY NPSMOH peakiuu?

15. Berumciure UCXOAHBIE KOHIICHTPAIIMK BEIIECTB, €CIIM PABHOBECHBIE KOHIICHTPAIIMH M3BECTHBI:
2NO + Cl, <> 2NOCI, [NO]=1,5 momns/xn, [Cl,]=1 moas/n, [NOCI]=0,5 monb/m.

Moayab 3. PacTBOpBI M 3JIEKTPOXUMHYECKHE NMPOLECCHI

TeMbl JIEKIIMOHHOI'O 3aHATHSA .
KommuraTusabie cBOKMCTBA pacTBOPOB.

Tema npakTH4ecKOro 3aHATHA:
HroroBas koHTposibHAsA paboTa 1o Kypcy.

N3y4yuB 1aHHBIA MOAYJIb, CTYAEHT H0JIKEH:

HMETh TPEJCTaBICHUE O PacTBOPAX;0 CHOCO0AX BBIPAXKEHUS KOHIICHTPAIIMM PAaCTBOPOB;
CBOMCTBAaX pPacTBOPOB; 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMAX; AICKTPOXUMUUYECKHUX
npolieccax: ralbBaHUYECKUX, JIEKTPOIN3a, KOPPO3HUH.

3HATb:
COCTaBHBIC YaCTHU PACTBOPOB;

KOJIMYCCTBCHHOC BBIPAKCHUEC COCTaBa paCTBOPOB;
CBOMCTBA pacTBOPOB HEIJICKTPOJIUTOB U IJICKTPOJIUTOB,
HaIlpaBJICHUC 0OMEHHBIX MpoHeCCOB B PACTBOPAX DJICKTPOJIUTOB,



METO/Ibl YPABHUBAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUK (METO JIEKTPOHHOTO OaaHca
U NOJIypeakuuil);

raJlbBAHMYECKUE IIPOLIECCH] U padOTy raJiIbBAHUUECKUX IEMEHTOB;

3JIEKTPOJIU3 PACILIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

3aKOHBI IEKTPOIIN3A;

BU/JIbl KOPPO3UU U MEXAHU3MBI UX IPOTEKAHUS;

CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

yMeThb:

IIPpOBOAUTH XAMHYCCKIH SKCIICPUMCHT U aHAJIN3 IMOJIYYCHHBIX PE3YJILTATOB,
OTIPENETSTh KOHIICHTPAIUIO PAaCTBOPOB;

OTIPEJIETISITh CBOIICTBA PAaCTBOPOB;

PacCTaBJIATh KOS(b(bI/IIII/IeHTI)I B OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIIUAX
COCTaBJIATH I'aAJIbBAHUYCCKHUE MPOUCCCHI, OMMPEACTIATE JICKTPOABMIKYIIYIO CUITY I AJIbBAHUYCCKHUX
JIIEMEHTOB;

COCTAaBIISITh IPOLIECCHI MIEKTPOIIM3a PACIUIABOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;
OTIPENETSTh KOJMUECTBA 00Pa3yIOIUXCs Ha 3JIEKTPOax BEIIECTB IIPH AIICKTPOIIH3E;
COCTAaBJIATh IPOLIECCH XUMHYECKOU U 3JIEKTPOXUMHUUYECKOW KOPPO3UH;

oAOUPATh CIIOCOOBI 3aLTUTHl METAJIIIOB OT KOPPO3HUHU.

MeToauyeckne peKoOMeH AU 110 U3YYEHUI0 MOTYJIA
[Ipu ocBOeHUM MOYIIsSE HEOOXOAUMO:
M3y4YUTh YyUYEOHBIM MaTepuaq TO COOTBETCTBYIOIIEMY MOJYIIO JUCIHUIUIMHBI, HCHOJb3Ys
JIEKIMOHHBIA MaTepual U JUTepaTypy Mo JaHHOU TeMaTHKE;
aKI[EHTUPOBATh BHUMAHUE HA: COCTaB PaCTBOPOB; CIIOCOOBI BHIPAYKEHUSI KOHILIEHTPAILlUU PAaCTBOPOB;
ANIEKTPOJIUTBI U HEDJEKTPOJIMUTHI; CBOWCTBA HEIJIEKTPOJIUTOB M AJIEKTPOJIUTOB, METOJBI
AIIEKTPOHHOrO OajlaHca W TOJypeakiuii; rajlbBaHHUYECKHE MPOLECChl; padOTy ralbBaHUYECKUX
aneMeHToB; pacuer DJIC; aHOOHBIE M KaTOJAHBIE pPEaKIMU NpHU SJIEKTpoJn3e; 3akoHbl Dapanes;
THUIIBI U MEXaHU3MBI Pa3IMYHBIX BUIOB KOPPO3UU; CIIOCOOBI 3aIIUTHI METAJVIOB OT KOPPO3HH.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL:
1. KakoB Tum xumuueckod cBsi3u B odnekTpoiuTax?Kakue SIEKTPOJUTHl  Ha3bIBAIOT
MOTEeHUUaIbHbIMU? ICTUHHBIMU?
2. Hamumure nuccormanuto a) cyabdura HaTpus u 0) ruapodocdara kamus mo nepBoid ¥ BTOPOM
CTYIICHSIM.
Bripasute KoHCTaHTY Auccoranuu opTodochopHOil KUCIOTHI O NEPBON CTYICHH.
4. Ompenenute crenedp auccounanuu 0,001 M pactBopa ykcycHOM KHCIOTHI, eciu ee Ky =
1,74:10°,
5. Uto mokaseiBaeT uzoToHWYeCcKkHil kodhduiment? Kakas cBsS3b CyIIECTBYET MEXAY CTENEHBIO
JUCCOLIMAIIMY DIIEKTPOIUTA U U30TOHUYECKUM KOAIPPHUITUEHTOM ?
6. Omnpenenute Temmneparypsl kunenus u 3amepizanus 0,01 m pactBopa cynbdaTa HaTpus, eciu
CTEMEeHb TUCCOLMAIUU cOCTaBisieT 54%.
UTo Ha3bIBAIOT HOHHBIM MIPOU3BeIeHNEM BOAbI? UeMy OHO paBHO?
Omnpenenure pH a) 0,1 M pactsopa KOH u 6) 0,1 M pactBopa NH,OH (K= 1,74 107).
Omnpenennre pacTBOPUMOCTb THIPOKCHIA AlIFOMUHUSA, eciu ero [TP = 5,7- 10%,
10. Paccuuraiitre ocmotudeckoe aasnenue 0,002 M pactBopa O6eH3o1a pu TemiepaType 17°C.
11. HanmummTe TUAPOIU3 CIEAYIOMUX COJIEH M OMpenenuTe cpeay ux BoaHbIX pacTBopoB: NaNOs;,
ZnCly, NazS, CH3COONH;.
12. TlokaxuTe CTpOCHHE MUIICIUIBl MPU MPHJIMBAHUM HM30BITKA pacTBOpa THAPOKCHAA HATPUS K
pacTBOpyY XJIOPHUAA LIMHKA.

w
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14.
15.

16.

17.
18.
19.
20.

21.

22.

23.

24,

25.

26.
217.
28.

. Tlokaxkxute CTpOCHHWE MHIICIUTHI TMPH TPHIMBAHUU H30BITKA XJIOpHUJAa [WHKA K PacTBOpHU
TUAPOKCH/IA HATPHSL.

Kakyto cucremy Ha3bIBalOT 3IEKTPOXUMUUYECKOM?

CocTaBbTe CXeMY JIBYyX TalIbBAHUYECKUX JIEMEHTOB, B OJIHOM U3 KOTOPBIX KOOAIBT CIYKHUJT ObI
KaToJ0M, a B IPyrOM — aHOJOoM. Hanummure ypaBHEHUS peakiuii, TPOUCXOISIINUX MPU padoTe
ATUX JIEMEHTOB.

[MasibBaHWYECKHUIA 2JIEMEHT COCTOMUT U3 XPOMOBOTO 3JIeKTpoa, morpyxeHHoro B 0,01 M pactBop
CrSO4, ®m crapmapTHOTO BOJOPOJHOTO 3JIEKTpoja. Hamummre ypaBHEHHS 3SJIEKTPOIHBIX
npoueccoB. Yemy paBHa ero 3.1.c.?

KakuMm ypaBHEHHEM KOJUYECTBEHHO OMMUCHIBACTCS IEKTPOJINU3?

UTo paccuuThIBaIOT C MOMOIIILIO0 ypaBHeHUs1 HepHcTa?

CocraBpTe cXeMy MIEKTPOJIM3a BOJHOTO pacTBOPA XJIOPUAA HUKENS HA MHEPTHBIX JIEKTPOJax.
CocraBpTe CXEeMBI DJIEKTPOJIM3a BOJHOTO pacTBopa xiopunaa xeneza (ll), ecmu: a) anoxg
YKEJIE3HBIN; 0) aHOJ| YTOJIbHBIH.

PacTBOp conmepx uT MOHBI Zn2+, Ni2+, Fe3+, Cu* B OJIMHAKOBOM KOHUEHTpaluu. B kakoit
MOCJIEI0OBATEILHOCTH 3T METAJUIbl OYIYT BBIJCIATHCSA MPHU DJIEKTPOJIU3E, €CIH HANpsHKCHHE
JIOCTATOYHO JIJIsl BBIZCJICHUS JIF0O0TO MeTasuia?

Brruncnaute mMaccy HUKENs, BBIASIMBIIETOCS Ha KaTOJE MPHU MPOIyCKaHWW Toka cuioi 20 A
Yyepe3 pacTBOP HUTpATa HUKENST B TEYEHUH 22 4acoB.

IIpn osnextponuze pactBopa cosnu osnoBa (II) macca karoma yBenuuunach Ha 4 r. Yto
MIPOM30LLIO MPU 3TOM Ha OJIOBSIHHOM aHoJe?

Paccunraiite 06beM KHCIOPOa, KOTOPBIM MOYKET OBITh MOJYYEH MPHU DIEKTPOIH3E TOKOM 5 A
B T€UEHHUE 2 YaCOB, €CJIM BBIXOJI 110 TOKY COCTaBJsieT 85%.

[Ipn mpoxoxkaeHWM dYepe3 pacTBOpP COJMM TPEXBAJEHTHOIO MeTauia Toka cwion 1,5 A B
teuennn 30 MuUH Ha karojae Bblaenuiock 0,18 r meramna. Berauciaure MOJSIpHYIO Maccy
MeTajjla ¥ pacxo] 3JEKTPOIHEPTUH, €CIM M3BECTHO, YTO HaINpsDKEHHWE B CeTH paBHO 6 B, a
BBIXOJ] IO TOKY 72%.

Kakoii KOHTaKT sIBJII€TCS Hanboiee KOPPO3MOHHOOMACHBIM Juts kene3a: Fe/Cu, Fe/Sn, Fe/Ag?
B KOHTaKkTe ¢ KakuM U3 METAJJIOB MEJIb SIBJISIETCS aHOJOM: XPOM, 30JI0TO, HUKEJIb.

Hanummre 31eKkTpoXxuMHuyecKre Mpouecchl (AaHOIHBIN U KaTOHBIN), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJI0pHIa HATPHSL.



7. OneHo4HbIe cpeaAcTBa

7.1. ITacopT O1lIeHOYHBIX CPEACTB

Cemecr Koa koHTpOJIMpyemMoil KOMIIETeHUMH HaumenoBanue
P (nam ee yacTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 Otuer no nmabGoparopuoii padore Nel

Kontponbnas padora Ne 1
[Tpomexyrounsie TecTsl Ne 1-14
Bompocs! k 3auery Nel-50
Tecrosie 3amanus Ne 1-600

7.2. TunoBblie 3a/laHUA WM UHBIEC MaTEpUuaJbl, H606XO}II’IMLIC AJISl TEKYIIET0 KOHTPOJIsA

7.2.1. KonTpoJbHas padora

Tunossle NpuMepsbl 3aJaHUM

Tema«MTorosast KOHTpoJIbHas padoTa» (MpakTUu4eckoe 3anaTue 1)

Bapuanr 1
3aganue 1

[IpousBenute pacyeTsl MO YpaBHEHUIO pPEaKIHH (H.Y.):

7rl2r X, T y, 11

Zngy + HClgpp) = ZnClypp) + Hag.
3aganue 2

OnpeznenuTe BO3MOXKHOCTh BOCCTAHOBJIEHHS OKCHIA aTIOMUHHUs XpoMoM 1ipu 800°C.
3amanue 3

OmpenenuTe SHEPIUIO0 AaKTUBALMM peakuuu, eciau nupu temmneparype 40°C koHcradTta
ckopoctH peakuuu pasua 0,05, a mpu 80°C — 1,2.
3aganue 4
Omnpenenure Temiepatypy 3amep3anus 10%-ro pacTBopa Xjaopuia KaabIHsl.
3amanue 5
CocraBbTe ypaBHEHHE PEAKIIMK: IIEPMAHTAHAT KaJIns + CyJIb(OUT HAaTPUs + cepHast KUCIIOTA.
3aganue 6
CocTraBbTe CXeMYy HHUKEIb-IIMHKOBOTO TaJIbBAHUYECKOTO 3JieMeHTa U omnpeaenure ero JJ(C,
€CIM KOHIICHTpAIMs HMOHOB MeTauioB B pactBope coctaBiaser 0,01 wmonw/m. Hamwmmure
AJIEKTPOJIHBIE PEAKITUH.
3amanne 7
Omnpenenure BpeMs 3yieKTposu3a pactBopa xiopuaa meau (1) mis momyuenus 150 r memau,
€CJIM BBIXOJ 110 TOKY cocTaBiisieT 92%, a cuna Toka — 12 A.
3aganue 8
B KOHTakTe ¢ KaKuM METaJUIOM: ITMHKOM, HUKEJIEM, OJJOBOM — CKOPOCTh KOPPO3HH Keje3a
OyZeT HauMeHbIIIEei?

Kpurepun onenkn:
- 3a KaJ0e BepHO BbINOJIHEHHOE 3a1aHue — 0,5 Gasia.

7.2.2. OT4er Mo J1a00OpPaATOPHOIi padore

JladopaTopHas padora Nel OnpeaesieHue MOJISIPHOI MacChl IKBHBAJIEHTA MeTaJljia



HeJIB: OIpCACIICHUC MOJISIpHOfI MacCChbl 5KBUBAJICHTAa MCTAJ1JIa SKCIICPUMCHTAJIbHBIM ITyTCM.
OneIT. Onpeueﬂelme MO.]IﬂpHOﬁ MacCChbl 3KBUBAJICHTA McETaJJia I10 OﬁbéMy BOAOpoOaAa,

BBITECHEHHOI'O U3 pacTBOpa KUCJIOThI.

Omnpenenenre MPOU3BOIUTCS C IOMOIIBIO Tprubopa (puc.l), cocTosero u3 U3MEPUTEIHLHOM

oropetku (1) Ha 25...50 mu, aByxkosieHHOH mpoOupku OcTBanbaa (2) U ypaBHUTEILHOU CKISTHKU
niu OropeTku (3).

1.

w N

B omno u3 konen mpoOupku OctBanbiaa (2) MOMECTUTE HABECKY MeTauia, MOJYyYCHHYIO Y
nabopaHra.

B npyroe xonerno Ha 1/4 yacth ero 00bEMa HaJICHTEe PACTBOP COJITHOW KHCIIOTHI.

[TnoTHO 3akpoiiTe mpobupky OcTBanbaa (2) mpoOKoii 1 3aKpenuTe e€ B MITATHUBE.

[IpoBeppTe MpUOOP HA TEPMETHYHOCTD, IS YETO YPaBHHUTEIBHBIN cocya (3) MOTHUMHTE Ha
10...15 cM u 3akpenure B 3TOM Noj0KeHUH. Eciau npubop repMeTnyeH, TO YpOBEHb KUJKOCTH
B HEM OCTaeTCsl MOCTOSIHHBIM. Ecii mpubop He repMeTHyeH, MpOBEephTe, TUIOTHO JIH 3aKPHITa
npobupka OcTBanpaa (2) mpoOKoH.

VYcranosure 61opetky (1) u cocyn (3) Takum 00pa3zoM, 4TOOBI KUJIKOCTh B HUX HaXOMJIACh Ha
0JIHOM ypoBHEe. OTMETHTE I0JIO’KEHNE YPOBHS JKUIKOCTH (MeHucKa) B Otopetke (1) — V1.
OcTopoHO TMOBEpHUTE NPOOUPKY (2) Tak, YTOOBI KHCJIOTAa TEpeNuiach B KOJEHO, TJe
HAXOJIUTCS METaJLI.

BIOpeTKI/I YI(pel'IJ'ISIIOTCSI B IITAaTUBC U 3aIIOJIHAKOTCA BO)IOI\/'I. B NCXOOJHOM COCTOSAHUH KXKUIAKOCTH B
cocynax 1 u 3 goJKHA HAXOUTHCS HA OJTHOM YPOBHE.

5

Pucynok 1. Cxema npubopa s onpeneraeHus: MOJISIPHOM MacChl SKBUBAJICHTA Metaia: 1 —

10.
11.
12.

13.

u3MepuTenbHas OropeTka, 2 — AByXKoJeHHas npooupka  OcrtBampma, 3 —

ypaBHUTEIbHAs OIOpeTKa
[Tocne mMOTHOTrO PacTBOPEHHsI METAJUla MPHUBEIMTE ITOJIOKEHHE XHIKOCTH B Oroperke (1) u
cocyze (3) Kk 0IHOMY YPOBHIO.
TouHo oTMeThTE MOJIOKEHHE MEHHCKa kXHuakoctu B Owmoperke (1) — Vo. Ompenenute o0bEM
BBIJICITUBILIETOCS BOJOPO/IA.
OTMeThTe MOKa3aHusl TEPMOMETpa U OapoMeTpa.
Pe3ynbraThel 3amMepoB 3aHecuTe B TabiHIy 1.
JlaBrieHHe HaChIIEHHOTO BOJITHOTO Mapa BBIMUIINTE U3 TaOIUIIBI 2 IPU TEMIIEPaType OIbITA.
[TpuBenute 06BEM BBIICIUBLIETOCS BOAOPOAA K HOPMAJIBHBIM YCIOBUSIM (ny. — P°=760
MM. pT. cT., T° =273 K):

PRIV, _ RuVe, . _ BV T

T® T " TRy

Paccuuraiite MOJISIPHYIO MacCy 3KBUBAJICHTA METajljia.

o




0 my.V.
mMe VH 2« m — Me 3H2
- ) ' Ove )
m3rv|e V3H2 VH2

rjae Va"H2 = 11200 mu1/MOJIb — MOJISIPHBIN 00BEM SKBUBAJIEHTA BOIOpoaa (H.Y.).

Tabmuua 1-Pe3ynpTarsl SKCIEpUMEHTA

HaumenoBanue O6o3HaueHue 3nauenne | En. usmepenus

Hagecka Meramia m r
YpoBeHb B OIOpETKE JI0 OIbITa Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OMbITa \'Z MJI
OOBeM BBIICTUBIIIETOCS BOIOPO/Ia Vi, =V Vi M
Temnepatypa onbiTa t °C
Temnepatypa onbiTa T=1+273 K
JlaBrieHre HaCBIIIIEHHOTO BOJISTHOTO Tapa h MM PT. CT.
ATMocdepHOe 1aBIeHHe P MM PT. CT.
JlaBiieHne Bojoposa Py, =P-h MM PT. CT.

Tab6nuia 2-JlaBneHne HaCBITIEHHOTO BOISHOTO Tapa

Temnepartypa, [aBnenue Temnepartypa, [aBnenue
°C HACBIIEHHOTO °C HACBIIIIEHHOTO
BOJAHOIO mmapa, MM BOJAHOIO I1apa, 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. Tlo MoJIIpHO# Macce SKBHBAJICHTa METajula METOJOM IMOJI00pa BAJCHTHOCTEH, ONpEIeIuTe,
KaKoi MeTauT ObLJI HCIOJIb30BaH B OIIBITE.
15. PaccunTaiiTe OTHOCUTEIIBHYIO OITHOKY SKCTICPUMEHTA!

A _ + mameap a mam'n

m,

-100%

meop

16. Cnemnaiite BBIBOJ K padoTe.

Kpurepun oueHku:
- 4 Oayuia BBICTABIISICTCS CTYACHTY, €CIIM OTYET BBITOJIHEH 03 3aMCUaHHIA;
- 3 Oaju1a BBICTABIISICTCS CTY/ICHTY, €CJIM B OTUETE COJIEpKATCs HEOOJIbIIINE HENOUETHI;
- 2 Oayuia BBICTABIISIETCS CTY/ACHTY, €CJIM B OTYETE COJIEPIKATCS OIIUOKH B pacueTax U B BBIBOJIC K
pabore;
- 1 ©ay BRICTABIISICTCS CTYACHTY, €CITH B OTYETE COJICPIKATCS CYIICCTBEHHBIC OITHOKH B pacueTax u
B BBIBOJIE K paboTe;
- 0 0aJJIOB BBICTABJISCTCS CTYJICHTY, €CJIH JabopaTopHas paboTa He BBIIOJIHEHA

7.2.3. TunnoBbIe 3a1aHus NPOMERYTOUYHOro Tectuposanusa CAO Pocaucranr

Kpurepun onenkn:



[TpomexyTouHbI TecT MO Teme cocTouT u3 6 BompocoB (1 Bompoc — 0,5 Gamma).
MaxkcuManbHOE KOJTHYECTBO 0aioB — 3

HpOMe)KyTO‘lHLIe TecThl IO TeMe 1:

3aganue Nel
YKaxuTe ps, CoAepKAIMUNA TOJTLKO OCHOBHBIC OKCH/IBI

Br16epute ouH U3 4 BapuaHTOB OTBETA!

1) NiO, SO,, CuO
2) N.O, NO, CaO
3) Na,O, BaO, CuO
4) CrOs, K;0, CrO

3aganue Ne2
CpCILI/I y1<a3aHme BCIICCTB HpOCTI)IMI/I SABIIAIOTCA

Bri6epute oauH U3 4 BapuaHTOB OTBETA!

1) CO,, O,, CO

2) 0,, C, H,

3) C, Ca0o, H,0,
4) S0O,, Oy, H,O

3amanue Ne3
O6bem 10 moueit azora u 06beM 10 mMorelt kucmoposa (H.Y.)

BriGepute oauH U3 4 BapuaHTOB OTBETA!

1) OJMHAKOB U COCTaBJISIET 22,4 11
2) pa3HbBIN

3) HEJIb3s1 CPaBHUBATH

4) OMHAKOB U COCTaBJIIET 224 11

[Tonuelii cOOpHMK TecToB MmO Kypcy «OOmas u HeopraHmueckas XuMus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3.0HeH0‘leIe cpeacrea I[J'Iﬂl'lpOMe)KyTO‘lHOﬁ arreCcTalui Mmoo uToraMm oOCBOCHMA
AUCHHUIIIMHBI

7.3.1. Bonnpocbl K NPpOMeKyTOYHOM aTTecTaluu

Cemectp 4

Ne i/ Bonpocsl Kk 3auery

1 OcCHOBHBIE TIOHATHUSI XUMHH: aTOM, HOH, MOJIEKYJIa, 3JIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMHUYECKHX YJIIEMEHTOB

3 MouJib - KaK €JMHMIIA U3MEPEHUs KOJIMYECTBA BELLIECTBA

4 3aKOH COXpaHEHUs MacChl, MOCTOSIHCTBA cocTaBa. I[IpuMeHeHHe ero B XUMHMUYECKUX
pacuerax

S) 3aKoH MOCTOSIHCTBA cocTaBa. [IpriMeHeHre ero B XuMHUYEeCKUX pacueTax

6 ["a30BB1l 3aKOH KPATHBIX OTHOIIEHUI Y IPUMEHEHHE €r0 B TEXHUYECKUX pacyeTax

7 ["a30BbIi1 3aK0H ABOTaIPO ¥ MPUMEHEHHE €ro B TEXHUYECKUX pacyeTax

8 I"a30Bb11 3aKk0H MeHieneeBa-Kialinepona 1 NpUMEHEHHUE €r0 B TEXHHYECKUX pacdyeTax

9 XUMHUYECKUH SKBHBAJICHT MPOCTHIX U CIIOKHBIX BEIIECTB

10 MouisipHast Macca U MOJIIpHBIN 00bEM SKBUBAJICHTA

11 3aKOH HKBUBAJICHTOB

12 [Tonstue 06 sHTanbMU. [IepBbIil 3aKOH TEPMOTMHAMHUKH.

13 DOHTanbnus 00pa30BaHUs BEUIECTBA

14 OHTanpNus peakiuu. 3akoH ['ecca

15 DHTaJIbINS CTOPAHUS M TEIJIOTBOPHASI CIOCOOHOCTH TOILJIMB

16 DHTpOMUA - KaK TepMOJUHaAMHuecKass (YHKIUSI COCTOSIHUS cCUCTeMbl. PacueT sHTponuu
peakuuu

17 HamnpaBnenHocTs XumMudeckux peakuuii. Jueprus [ m6o6ca

18 CKOPOCTh XMMUUYECKUX pEeaKIHil. ' OMOT€HHbIE U TETEPOTEHHBIE MPOLIECCHI

19 3akoH AecTByOmuX Macc. KOHCTaHTa CKOPOCTH peaKiuu

20 3aBUCHMOCTh CKOPOCTH OT TeMImeparypbl. TemmeparypHbii kodddunment. IIpaBuio
BanTt-I'odhda

21 VYpaBHenue AppeHuyca. 3aBUCUMOCTh KOHCTaHTBI CKOPOCTU OT TeMmIiieparypbl. Pacdet
SHEPrUu aKTUBALUU

22 3aBUCHUMOCTb CKOPOCTH PEAKIIUU OT NaplraIbHOTO JaBJICHUS

23 Xumuyeckoe paBHoBecHe. Konctanra paBHOBecCHS.

24 Cwmenienue xumudeckoro pasHosecus. [lpuniun Jle-1llarense

25 PactBopbl. CriocoOb! BeIpakeHHsI KOHIIEHTPALIMU PaCTBOPOB

26 Mexanusm pactBopeHus. TepmoInHaMuKa pacTBOPEHUSI.

27 KomnuratusHble cBoiicTBa pacTBOpoB: 3akoHBI Payns u Bant-I'odda

28 HctuHHble W TMOTEHIUANbHBIE SIEKTPONUTHI. [luccouuanus 3IeKTPOIUTOB (KUCIOT,
OCHOBaHUM, coseii). Koncranrta aucconuanyuy NOTeHIUATbHBIX SJIEKTPOIUTOB

29 3akoH paz6asnenus OctBaibaa. M3oTonnyeckuit koadduimenr.

30 3akonbl Paynst u Baut-I'odda n1s pacTBOpOB 371€KTPOIUTOB

31 Jucconunarnus Boabl. Bogoponusiil mokasarens (pH)

32 [IpousBeneHne pacCTBOPUMOCTH.

33 OOMeHHBIE peakIMi B pacTBOPaX AIEKTPOIUTOB

34 I'uaponus. pH BogHBIX pacTBOPOB cosel

35 JucnepcHble cucteMbl. KoJutouaHble pacTBOPHI

36 ITosrydeHne KoJUIOUAHBIX paCTBOPOB

37 CBOMCTBA KOJJIOWJHBIX PACTBOPOB

38 DIEKTPOXUMHUYECKUE CUCTEMBI




39 DNEKTPOTHBIN TOTCHIIUAI.

40 YpaBuenune HepHcra. CtaHgapTHBIN 3J1€KTPOIHBIN IOTEHIMAI

41 XUMHUYECKUE UCTOUYHUKH TOKa. ["anpBannueckuit anement. [Ipunmun u pacuer 3C

42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO

43 DneKTpoan3 BOAHBIX pacTBOpoB. KaToaHbIe ¥ aHOIHBIE TPOLIECCHI

44 3akonbl Dapasest.

45 [IpuMeHeHue 3IEKTPOoIIN3a B IPOMBIIUICHHOCTH

16 Koppo3us 'METaJlIoB U CIUIABOB. [Ipnunnbl Koppo3uu. Tumbl U BUIBI KOPPO3UOHHBIX
MOPAKECHUH

47 XuMHU4YecKass KOppo3us MeTauioB. ['a3oBas Kopposus. XapaKTepUCTHKa OKCHIHBIX
IJIEHOK

DnexTpoxuMudeckas Koppo3us. Koppo3us Ha KoHTakTe aByX MeTauioB. OIleHka
CKOPOCTH KOPPO3HOHHBIX MPOIIECCOB.

48

49 Brustaue pa3nudsbix pakTopoB HA IIEKTPOXUMUUYECKYIO KOPPO3HUIO

MGTO)II)I 3alUTbl MCETAJJIOB OT KOPPO3UH. Meranaudeckue M HEMETaIMYeCKHe

50
nokpbITus. [IpoTexkTopHas u karoaHast 3amura. MIHrubuTopsl Koppo3uu
7.3.2. Kputepuu 4 HOPMbI OLIEHKH
dopma
NpoBe/ieHus!
Cemectp N Kpurtepun u HopMbI OLIEHKH
MPOMEKYTOUYHOM
arTecTaluu
4 3ader (1o Tekymuil peduTHHr COCTaBISET
«3aYTEHO»
HaKOTIUTEIIbHOMY 40-100 6aymoB
CUTUHT Texymuii pedTunr cocrasiser 0-
P ) «HE 3a4TEHO» YHIMI P
39 GayioB




8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

8.1. O6s3aTesibHAasI TUTEPATYypa

Tun (yueOHuk, yuedHoe

KoaunuyecTtBO B
HAY4YHOI

Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJioBoOK) Ton n3nanus onodauoTexe /
n/n MeToAnYecKoe nocooue,
HaumeHoBanue
NMPaKTHUKYM, AP.) 3EC
1 | H.C. AxmeToB OO011ast u HeOpraHuyeckasi XuMusi: y4eOHUK Y4eOHuk 2020 9BC
/ H. C. AxmetoB. — 11-e u3n,, cTep. —
Cankrt-IlerepOypr: Jlans, 2020. — 744 c. —
ISBN 978-5-8114-4698-8.
2 | H. B. KopoBuH [u ap.]; mox | O0mas xumusl.[ DJIIeKTpOHHBIH pecypc]: Y4ebOHOE mocobue 2017 OBC
pen. H. B. Koposuna, H. B. | Teopus u 3anauu: yue6. mocodue / H. B.
Kynemosa. KoposwuH [u ap.]; mox pea. H. B. KopoBuna,
H. B. Kynemosga. - U3a. 2-e, ctep. - CaHKT-
[TerepOypr: Jlanb, 2017. - 492 c.: un. -
(YaeOuuku mist By30B. CrieninaiabHast
autepatypa). - ISBN 978-5-8114-1736-0.
3 | JI. H. biunos [u gp.]; mox Xumus [DaeKTpoHHBIH pecypc]: yued. s Y4eOHuk 2016 ObC
Hayd. pea. 1. JL. By30B / JI. H. biiuHOB [1 1p.]; mo Hayy.
[Tepdunosoii, T. B. pen. U. JI. Ilepdunosoii, T. B. CokooBoii. -
Coxko0J10BO1A. Cankr-IletepOypr: Jlans, 2016. - 272 c.: u.
- (YueOuuku 1ist By30B. CriennaibHast
autepatypa). - ISBN 978-5-8114-2038-4
8.2. JlomostHMTEIbHAS JIMTEpPaTypa
Tun (yueOnuk, yueoHoe Ko.lmqecnio B
HAY4HOI
Ne A nocodue, yae0Ho-
BTOPBI, COCTABUTEJIH 3aryiaBue (3aroJ10BOK) I'on n3nanus oudamnorexe /
n/n MeTOoaAnYEecKoe mocoomne,
HaumenoBanmue

NPAKTUKYM, JP.)

IBC




Tun (yueOHuK, yuedHoe

KoanyecTtBo B

HAYYHOM
Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJioBOK) I'ox n3nanus onod.auoTekxe /
n/n MeToAnYecKoe nocooue,
HaumeHoBanue
NPAaKTUKYM, JIp.) 3EC
1 | JI. A.bop3oBa OcHOBBl 00mIeH XuMuH [DIEKTPOHHBIN VYyebHoe nocodbue 2014 9BbC
pecypc]: yueb. mocodue / JI.JI. Bopszoma,
H.IO. Yepnukona, B.B. fxymen. - CaHkr-
[lerepOypr: Jlans, 2014. - 469 c.: w1 -
(Yuebnukum gns By3oB. CneuuanbHas
mutepatypa). - ISBN 978-5-8114-1608-0.
2 H. ®.Cracno Pemenne 3amay 1o  oOmIEH  XUMHH 2016 9bC

[DnexTponnsbIit pecypce]: yueb. mocodbue / H.
®. Cracp, A. B. KopmynoB. - U3n. 3-e,
crep. - Cankr-IlerepOypr: Jlans, 2016. - 168
c.. w1 - (YueOHMKHM 11 BY3OB.
CnenunanpHas auteparypa). - ISBN 978-5-
8114-2274-6.

YyebHoe nmocoodue




8.3. Ilepeuenb npogeccHOHATBHBIX 043 JaAHHBIX M MH()POPMANMOHHBIX CHPABOYHBIX
cucTreM
ByrnepoBckue coobmieHus [ DIeKTpoHHBIN pecypc] : MHOTOTIpeaMeT. Hayd. kypH. / OO0
«VIHHOBaLIMOHHO-U3IATENBLCKUN TOM «ByTIepoBCcKOe Hacueque»». — DIEKTPOH. JKypHall. —
Kazanb : OOO «IHHOBalMOHHO-U31AaTENIbCKUM oM «byTiaepoBckoe Hacieaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHs B UHTEpecax YCTOMUMUBOTO Pa3BUTHUS [ DNEKTPOHHBIN pecypc] : MexayHap. Hayd.
xypH. / Cubupckoe otaeneaue PAH. — DiexTpon. )xypHait. — HoBocubupck :
NznatensctBo CO PAH, 1999- . Pexxum gocTtyna K KypH.

http://www.sibran.ru/journals/Hviur/

8.4. IlepeueHb MPOrPaMMHOI0 o0ecneYeHHn st

No Hanmenosanue IO PexBU3UTEI )IOFOB?pa
n/n (nata, HoMep, CPOK AeHCTBUS)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpoxk
JeNCTBHS - OECCPOUHO
2 | Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok

nemctBus - 6eccpouno; JoroBop Ne 727 ot
20.07.2016r., cpox AeHCTBUSA - OECCPOTHO

8.5. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOIUMOI /I OCYLIECTBJIECHHSA
00pa30BaTeIbHOIO NPoOLECcca 10 JMCHUIIMHE

Ne
n/n

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX
Ka0OMHETOB, JJa0opaTopuii, MACTEPCKUX H
Ap. 00bEKTOB /Ji51 MPOBeAeHU
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHI,
NOMeEIeHUuH /I CAMOCTOATEILHON
padoThl 00yuarommMXxcst (HOMep ayAMTOPHH)

IlepeyeHb OCHOBHOTO 000PY/10BAHUSA

Aynutopus BeO KOH(pEepeHIIHA.

YueOHast  ayautopust i MPOBEACHUS
3aHSATUM  JIGKIUOHHOTO  THUMa.  YuyeOHas
aymuTOpus AN TPOBENIEHUS  3aHATHA
CEMHUHAPCKOro TUMa. Y4yeOHas ayIuTopus JUis
KYpPCOBOTO TMPOEKTHUPOBAHUS (BBIMOJIHEHUS
KYpCOBBIX Pa0o0T). YueOHas ayauTopus Uis
MIPOBEJICHUS] TPYNIOBBIX U WHIUBUAYATbHBIX
KOHCynbTallMii YyeOHas ayauTopus JUis
MIPOBEJICHUS 3aHATUNA TEKYIIEr0 KOHTPOJIS U
npomexyrounoii arrecraruu (YJIK-807)

OKpaH TEJICBU3UOHHBIM, LIAPMBI,
MPOKEKTOP Ha LITaTHBE. CTOJ
[IPEeToJaBaTeNIbCKHIA, CTY/bs
IpernoaBaTelIbCKUe. Tpancnapant-
NepeTsHKKA, CUCTEMHBIN OJIOK.

[TomereHue It CaMOCTOSITENILHOM pabOThI
crynenroB (I'-401)

Cromnsl Y4EHUYECKHUE, CTYJbs
yuenndeckue, [IK ¢ BeIxomoM B ceTb
WNHuTepHer



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

