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BBEJIEHUE

X¥MHS U3y4daeT COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, 3aKOHOMEPHOCTH XUMHUUYECKUX pe-
aKUMW W SBJICHHS, KOTOPBIMH OHHM COIPOBOXKAAIOTCS. XUMHS U XUMHUYECKAs IPOMBILUICHHOCTh
o0ecreynBaOT pa3BUTHE OOIIECTBA, YYACTBYS B PELICHHHM CaMBIX BaXKHBIX MPOOJIEM HAyYHO-
TEXHUYECKOIO IPOrpecca: pa3BUTHE DHEPIUU, NOJYyYEHUE HOBBIX BELIECTB, KOMIUIEKCHOE, paluo-
HAJIBHOE MCIIOJIb30BaHKUE MPHUPOTHBIX PECYpPCOB, MPOJAOBOILCTBEHHAS MPOOIeMa, OXpaHa OKpy»Ka-
IOLIEN Cpelibl U IPUPOJIBI OT BPEIHOIO BO3JEHCTBUSA TEXHUUYECKOM IEATENBHOCTH 4eio- Beka. [lo-
ATOMY KaXJIbli CIeIMaIKCT, paboTaromuil B chepe MaTepruaabHOTO MPOU3BOJICTBA, JODKEH 3HATH
OCHOBBI XUMUH.

HenssMu IMCHUIINHBI ABJISIOTCH:

DopMHUpPOBaHHUE COBPEMEHHON XMMUYECKON KapTUHBI MHpa HA OCHOBE IIPUBUTHUS CTYACHTaAM
3HaHUI 10 TEOPETUUYECKUM OCHOBAM XUMHH M CBOMCTBAM Ba)KHEHIINMX OMOT€HHBIX U TOKCHYHBIX
XUMHUYECKHUX DJIEMEHTOB M 00pazyeMbIX MMM IMPOCTHIX U CJIOXKHBIX HEOPraHMYECKUX BEIECTB;
HAy4UTh CTYJECHTOB NPEACKA3bIBaTh BO3MOXXHOCTb M HAIIPABJICHUE NPOTEKaHUsI XMMUYECKHUX peak-
LIU{A, YyCTAaHABIIMBATh B3aHUMOCBSI3H MEXAY CTPOCHHEM BEIECTBA U €r0 XMMUYECKUMHU CBOMCTBAMU,
[10JIb30BAThCS COBPEMEHHOM XMMHUYECKONM TEPMHUHOJIOTUEH, BbIpadOTAaTh yMEHHUS I0Jb30BaThCS
IPOCTEHIIMM J1a00paTOpHBIM 000pYIOBaHUEM, XUMHUECKOW MOCYI0M U M3MEPUTENbHBIMU PUOO-
paMu, NPUBUTH HABBIKM PACYETOB C MCIOJB30BAHUEM OCHOBHBIX IIOHATHUH U 3aKOHOB CTEXHOMET-
pHUH, 3aKOHA JECHCTBYIOIIMX MAacC, MOHATUN BOAOPOAHBIA M I'MIPOKCHIIBHBINA ITOKa3aTelu U pacye-
TOB, HEOOXOAMMBIX /ISl IPUTOTOBJIEHUSI PACTBOPOB 33JJaHHOI'O COCTAaBa, 03HAKOMUTH CTYJEHTOB C
0COOEHHOCTSIMM XMMHYECKHX CBOMCTB BaKHEHIIMX OMOr€HHBIX MaKpO-U MUKPOXJIEMEHTOB, a TAK)KE
3JIEMEHTOB, COEIMHEHUSI KOTOPBIX MPEACTABISIOT COOON OMACHOCTD VISl OKPYXKArOIIeW Cpe/ibl, BbI-
paloTaTh y CTYyIEHTOB OTBETCTBEHHOE OTHOLICHHME K IMPUMEHEHUIO CPEJICTB XUMHU3ALMU B UX OY-
JYIIEH TPaKTHYECKON NEATEIbHOCTH.

Komnerenuuu odyyarwinerocsi, popMupyemMbie B pe3y/abTaTe 0CBOECHUS AU CHUIJIHHBI:

OK-1: ctocoOHOCTHIO K a0CTPaKTHOMY MBIIIIICHUIO, aHAIIU3Y, CHHTE3Y;

OK-3 TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEaTU3aIiH, CaMOOOpa30BaHHIO, MCIIOJIb30Ba-
HUIO TBOPYECKOTO MOTEHITNAIIA;

OK-7 CniocoGHOCTBIO K CaMOOpTaHU3aIliU U CaMO00Pa30BaHUIO;

ITK-25: cmocoGHOCTHIO U TOTOBHOCTBIO OCYIIECTBISATH COOp HAy4yHOU MH(OpMAIINH, TOATO-
TOBKY 0030pOB, aHHOTAIIMH, cOCTaBleHHnEe pedeparoB U oTueToB, OubIMOTpaduii, yuacTBOBATh B
HAyYHBIX TUCKYCCHSIX M TPOIEAYpax 3allUThl HAYYHBIX PabOT pa3IMYHOTO YPOBHsI, BBICTYHATh C
JOKIIaIaMd U COOOIIEHHMSIMA TI0 TEMaTHKE MPOBOJUMBIX HCCIENIOBAaHWN, aHAM3UPOBATH OTEYe-
CTBEHHBIN U 3apyO0eHBIN OMBIT MO TEMATHUKE MCCIEA0BaHNUs, pa3padaThIBaTh IIAHBI, IPOTPAMMEI U
METOJIMKH TIPOBEJCHHS HAYYHBIX HCCJICIOBAHUH, MTPOBOJANTHh HAyYHBIC HCCIICIOBAHUS M DKCIEPH-
MEHTBHI.

B pe3ynbraTe 0OCBOSHMS TUCHUILUIMHBI, 00yJYaroluics JOJKeH

3HaTh:

- KyJAbTYPY MBIILIIEHUS TIPU BOCHPUITUN U 00001IeHNN HHPOPMAIINH O CTPOSHUH U CBOM-
CTBax HCOPraHUYCCKHUX COG)]HHGHI/Iﬁ, oOJracTi ux IMPUMCHCHHUA B BETCPUHAPUH, HOBEUIIINX OOCTHU-
KEHHSIX B 00JIACTH XUMUH, BKJIA]l YYEHBIX — XUMHKOB B Pa3BUTHE dTOW HAYKH;

- IPUYUHBI, TOPMO3SIIYE CAMOPa3BUTHE U IIyTU UX YCTPAHEHUS; CBOU JOCTOMHCTBA U IIYTH
WX Pa3BUTHUS,

- METOIbI OpraHU3aluU TPYIa;

- METOJMKY cOOpa Hay4yHOU MH(GOpPMAIIUU ISl TOJATOTOBKHA 0030pOB, aHHOTAIIUM, COCTaBIIE-
HUs pedepaToB U OTYETOB.



Ymers:

- BOCIPUHUMATh, 0000IIaTh U aHATIM3UPOBATh HH(HOPMAITHIO O CBOMCTBaX HEOPTAHUYECKUX
COCZ[I/IHeHI/Iﬁ BO B3aMMOCBA3U C UX CTPOCHUCM U IPUMCHCHUCM;

- OCMBICIIUTh TIPUYHMHBI, TOPMO3SIIIUE CaMOPa3BUTHE, BEIOPATH MTyTH UX YCTPAHEHUS; OLICHHU-
BaTbh CBOH JOCTOMHCTBA U HAMCTHUTD IIYTH UX PA3BUTUA; KPUTUUICCKU OLICHUBATL U KOPPCKTUPOBATH
cBou pedeparsl, COOOIICHHUS, BBICTYIUICHUS,

- OpPraHu30BaTh CBOIO pabOTy paay JOCTHKEHUS IMOCTABJICHHBIX IIeIeH

- OCYIIECTBIISATH COOp HAay4YHOH MH(OpMAIUK, OATOTOBKY 0030pOB, aHHOTAIIHI, COCTaBIIe-
HUE pedepaToB U OTUETOB.

Baanern:

- JIOTUKOW XMMHYECKOTO MBIIUICHHS, CIIOCOOHOCTHIO K MOCTaHOBKE LIENIM U BBIOOpPY €€ 110-
CTHKCHHS MTPU IPOBEICHUH SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN IO XUMUH;

- HaBBIKAMH KOPPEKTHPOBKH CBOUX pedepaToB, COOOIICHHH, BBICTYIIICHUH;

- HaBBIKAMU TIOCTAHOBKHU M JIOCTHYKECHUS 1IETICH;

- MeTo1aMu cOopa Hay4yHOU MH(OpMaKK AJIs TTOATOTOBKHA 0030pOB, aHHOTALUI1, cocTaBIIe-
HUS pedepaToB U OTUYETOB.



Pazgea 1. OCHOBHBIE 3AKOHBI U ITIOHATUA XUMHUHU. CTPOEHUE BEIIIECTBA
Tema 1. OCHOBHBIE 3AKOHBI H IIOHATHA XUMHMU.
1. 3anumuTe onpeneneHus:

3aKOH COXpaHEeHHUsI MacChl

3aKO0H IMOCTOSHCTBA COCTaBa

3aK0oH DKBUBAJICHTA

3aKOH KpaTHBIX OTHOLICHUM

3akoH ABoraapo

3akoH 00beMHBIX OTHOIIEHMH [ ei-JIroccaka

VYpasuenue Knanelipona — Menaeneesa

3aKoH mapIUaTbHBIX JTABICHHUI




Jlabopamopnas paooma Ne 1
OIIPEJIEJJEHUE DKBUBAJIEHTHOM MACCHI METAJLIIA

[Topsinok BBIOTHEHUS paOOTHI.
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Pucynok 1. [Ipubop nmnst onpeneneHus: 5KBUBaJICHTa METaLIA:




3anoaHUTE TaONHITy TaHHBIMU, MOTYYEHHBIMH TP BBITIOJTHEHUH JTA00PATOPHOM
pabOThI:
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O6paboTka pe3yabTaTOB U3MEPEHUS

[Tonb3ysch
[Yexun I'.B. OcHOBHBIE 3aKOHBI M MOHATHS XUMHHU. CTpOeHHe BellecTBa: Moco0ue I ayau-
TOPHOW U BHeayJUTOPHOH padoThl cTyaeHTOB (u3nanue Bropoe). / I'.B. Uexkun, E.B. MapTbI-
HoBa, T.JI. Tanbizuna, B.B. Tanbizun. — bpsuck: U3a-so bpsanckoiit 'CXA, 2014. — 68 c.]

paccunuTanTe MOJIIPHYIO MacCy SKBHUBAJICHTA altOMUHUSA. OIpenenuTe TEOpeTH-
YECKYI0 MOJIIPHYIO Maccy SKBUBajeHTa aitoMuHus no tadbmuue .M. Menneneesa u
OTHOCUTEJIBHYIO OLIMOKY OIbITa

! Pacuerbl NpUBOAMTH MOAPOOHO




Tema 2. CTPOEHHE ATOMA.

3anonHUTE TAOIUILY:

Tabmumna 2
ATOM
XapaKkTepucTuka
DJIEKTpOHHAS
YacTunsl Snpo
000JI04YKa
HazBanne
O0o3HaueHue
3apsna
Macca
Yuciio yacTur] B aTOMe

3anumure OIIPCACIICHUSA:

ATOoM

Anpo atoma

Hyxionsr

3apsn sapa

MaccoBoe 4HucIiIo AAapa

30TONEI

PannoakTUBHOCTE

IToctynatel bopa

KBaHTOBast Mexanuka

JIBoWiCTBEHHAsI TPUPOJIA FIEKTPOHA

AToMHasi opOuTab

' maBHOE KBAHTOBOE YUCIIO

OpOuTanbHOE KBAHTOBOE YHCIIO




MarauTHoe KBaHTOBOE UM CJIIO

COuHOBOE KBAaHTOBOE YHCIIO

OHepreTudyeckuili ypoBeHb

DHEPreTUYeCKUil Mo IypoBEHb

DnexTpoHHask KOHGUTypalus aroma

ITpuunun [Taynu

[IpaBuno KneukoBckoro

[IpaBuno XyHnna

3amonHuTe Tabauily coriacHo Bamiero BapuanTa 3amanus (61-80)

Tabmuna 3
OneMeHT [epuon I'pymnma [onrpymma
IlosoxeHne B IEpUOANUECKOI
cucreme anementoB .. Men-
Jiereena.
OneMeHT IIporons! Helitpons! OIEeKTPOHBI

Yucio SJICMCHTAPHBIX

YacTHI[ B AaTOME

DnekTpoHHas Gpopmyia

A)

b)

B)

I'paduueckoe pa3memienue Ba- | A)
JICHTHBIX 3JICKTPOHOB 110 KBaH- B)
TOBBIM STYEHKaM B HEBO30Y K-
JEHHOM COCTOSIHUM aToMa B)
I'paduueckoe pasmerienue Ba- | A)
JICHTHBIX 3JICKTPOHOB 110 KBaH- B)
TOBBIM SYEHKaM B BO30YX/IEH- B)

HOM COCTOsSIHMH aToMa




3amonnuTe TabuIly coriacHo Bamiero BapuanTa 3amganus (61-80)

3HaueHUs1 KBAaHTOBBIX YHCEN, XapaKTEPU3YIOLINE KaXK/Ibli BaJIEHTHBIN AJIEKTPOH

Tabnuua 4

OnemMeHT (A)

I'maBHOE KBAaHTOBOE YUCIIO

OpOuTalibHOE KBAHTOBOE YUCIIO

MaruutHoe KBaHTOBOE YHUCIIO

CHnuHOBOE KBAaHTOBOE YHCIIO

OnemeHT (b)

I'maBHOE KBAaHTOBOE YUCIIO

Op6I/ITaJ'II>HOC KBaHTOBOC 4HCJIO

MarauTHOe KBaHTOBOE YHCIIO

CnuHOBOE KBAaHTOBOE YHCJIIO

OnemeHr (B)

I'maBHOE KBAaHTOBOE UMCIIO

Op6I/ITaJ'II>HOC KBaHTOBOC 4HCJIO

MaruutHoe KBaHTOBOE YHUCIIO

CriHOBOE KBAaHTOBOE YHCIIO

Tema 3. CTPOEHUE BEII[ECTBA. XUHMHUYECKAA CBA3b

3anuiuTe OnpereIeHus:

XuMHU4ueckas CBI3b

KoBanenTHas cBs3b

BHCKTpOOTpI/II_[aTCJIBHOCTL

DHeprus CBs3u

[Topsinok cBsizu

JnvHa cBs3u

BaneHTHBIN yrou

JMmonpHBIA MOMEHT CBSI3H

10



HMonnas cBsa3b

Meranueckas CBSI3b

Bomopoanas cBs3b

BanentHocTh

CreneHp OKUCICHUSA

ArperaTHoe COCTOsIHHUC

Ta3

Kunkoctb

TBepmoe BemecTBo

3anonuuTe Tabnuily cornacHo Barero BapuanTa 3ananus (61-80)

DnemMeHT Crenenb okuciieHuss | DnekTpoHHast popmysa HOHA

11



Pazgen 2. OCHOBHBIE 3AKOHOMEPHOCTH

PEAKIIUM

Tema 1. XUMHYECKAA TEPMOAUHAMHKA

3anumure OIIpCACIICHHA:

Tepmoaunamuka

IMPOTEKAHUA XHUMHUYECKHUX

XUMHUYECKOU TEPMOAMHAMUKA

DHeprus

Temnora

PaGora

Cucrema

I'omorenHnas (ogHOpOIHAS) cUCTEMA

I'ereporennas (HeoIHOPOAHAS) CUCTEMA

I/I3OJ'II/IpOBaHHaSI CHUCTEMaA

3akpbITasi cucTeMa

12



OTkpbITast cucTemMa

TepmoauHaMHUUeCKHe TapaMeTpbl CHCTEMBI

HNnuTencuBHbIe TEPMOANHAMHNYECCKHUEC IMapaMETPhI

DKCTEHCUBHBIE TEPMOJIMHAMUYECKHE [TapaMeTPhl

TepMOI[I/IHaMI/I‘IeCKOG PaBHOBCCHEC CUCTCMBI

TepmoauHaMHuuecKuil mpouece

OO6patuMslii iporiecc

HeoOpatumsblii TepMoIMHaMUYeCKUil mpoliece

CaMonpoun3BOJIBHBIN MPOLIECC

Tepmoannamuueckue GyHKIUU COCTOSHUS

[IepBblii 3aKOH TEPMOAUHAMUKHU

13



BuyTtpennsis sneprust

TemnoBoii a3 ekt peakiuu

Tennora O6paSOBaHI/IH BE€HOICCTBA

Terutora cropanus

3akoH ['ecca

OHTponus

BTOpOfI 3aKOH TCpMOJUHAMHUKN

Tpetuit 3aKOH TEPMOIUHAMHUKHN

CBobonHas sneprust ['mb6ca

14



Jlabopamopnasa pavoma Ne2
ONPEJEJIEHUE TEIIJIOBOI'O D®®EKTA XUMHUUYECKOM PEAKIINA

[Topsinok BBIMOTHEHUS paOOTHI.

Pucynok 2. Cxema kajopumeTpa

15




3anoaHUTE TaONHITy TaHHBIMU, MOTYYEHHBIMH TP BBITIOJTHEHUH JTA00PATOPHOM
pabOThI:

Bpewms (t), MuUH
1 2 3 4 5) 6 7 8

H,O
NaOH

O06paboTKa pe3yIbTaTOB U3MEPECHUS

[To mosjy4eHHBIM pe3ysibTaTaM MOCTpoiTe rpaduk moas3dysce MS Exel, wumu

JOOBIM APYTUM TabJIUYHBIM penakTopoM. [IpumMep mocTpoenus rpaduka NpruBeIicH B
[MaprtbinoBa E.B. OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKiuii: mocooue
AJIsl ayAUTOPHOI M BHEAayAUTOPHOH PadoThl CTYAEHTOB (M3JaHHE TPeThe, 0NOJHEeHHOoe). /
E.B. MaptsinoBa, I'.B. Yekun, T.JI. Tanbizuna, B.B. Tanbi3un. — bpsinck: U3n-Bo bpsinckoi
I'CXA, 2014. - 68 c.]

3nech moipkeH ObITh Bamn rpaduk!

16



ITonp3ysce
[MapTeinoBa E.B. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKiuii: mocooue

AJIsl ayAUTOPHOI M BHeEayJAUTOPHOH PadoOThI CTYAEHTOB (M3JaHHE TPeThbe, 0NOJIHEHHOoe). /
E.B. MaptsinoBa, I'.B. Yekun, T.JI. Tanbizuna, B.B. Tanbi3un. — bpsinck: U31-Bo bpsinckoi

T'CXA, 2014. — 68 c.]
paccuuTaiiTe TeroBoi 3PeKT peakuuu HeUTpaIu3aIuu.

! PacyeTnl NpUBOAUTH NOJAPOOHO

BriBon

17



3amonnuTe TabauIy coraacHo Bamero Bapuanta 3aganus (81-100)

BemmectBo AHozgg, kJI>x/MONb 80298, Jlx/moinb K
A

b
B
r

Hanumure ypaBHeHHE peakliiu corjacHo cxeMbl A+b = B+,

PaccuuTaiite TemnoBoii 3¢ ekt 3Toi peakuu.

AH(peakuun) =

Paccumraiite naMeHenue OHTPOIINH 3TOM PCaKIuu.

AS(peaxmym) =

Omnpenennure BO3MOXHOCTb CaMOIPOU3BOJIBHOTO MPOTEKaHUS €€ B CTaHJAPTHBIX YCIOBUSX U IIPU
T=500K Ha ocHOBaHuu pacuéra snepruu I'u60ca.

AGogg =

AGsg =

! Pacuerbl NPpUBOAMTH MOAPOOHO

18



Tema 2. XUMHYECKAA KHHETHKA. XHMHUYECKOE PABHOBECHE
3anuiuTe ONpeneIeHUs:

XUMHYecKass KUHETUKA

CKOpOCTh XMMHUYECKOUN peaKinu

DnemMeHTapHas peaklus

Cnoxxnast peaknus

3aKoH JACHCTBYIOIIMX MaccC

KoncranTta CKOPOCTH pCaKIuu

[TpaBuno Baut-T'odhda

VYpaBHeHne AppeHnyca

DHeprusi akTUBaLUU

Karanus

Karanuzatop

19



T'oMOreHHEIN KaTaInu3

I'eTeporennslii kKaTanus

OO6paTtumbie peakiuu

HeobGpaTumele peakium

XHUMHUYECKOE PaBHOBECCHC

KoHcranTta paBHOBecHs

[Tpuniun Jle [larense

Jlabopamopnasn paboma Ne3
N3YYEHUE 3ABUCUMOCTH CKOPOCTU XUMHYECKOW PEAKIIUN
OT YCJIOBUM EE ITPOBEJIEHU S

Onwvim 1. 3asucumocmo CKopocmu peakyuu om KOHyermpayuu 00H020 U3 peazeHnmoes

[Topsii0K BBIMOJIHEHUS.

20



3anonHUTE TAONMITy MAHHBIMH, MOJYYCHHBIMH TPU BBIMOJHEHUU JaOOpPATOPHOM
pabOTHI:

Tabnuna 2
No O0BeM, MIT Ca MOITB/ T lC_|)6SLSM Bpewms T, YcnosHas
1 8 - 2
2 4 4 2
3 2 6 2

O6paboTka pe3yabTaTOB U3MEPEHUS

Paccuwuraiite YCIOBHYIO CKOPOCTb PCAKIIHH.

ul =
uz2 =
ud =

[To moxy4eHHBIM pe3ysibTaTaM MOCTpoiTe rpaduk monb3dysce MS Exel, wmm
JOOBIM APYTUM TaOJIMYHBIM penakTopoM. [Ipumep moctpoenus rpauka NpruBeIeH B
[MaprteinoBa E.B. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKiuii: mocooue
AJIsl AyIMTOPHOM M BHEAYIMTOPHOH padoOThHI CTYyJeHTOB (M3JaHHe TpeThbe, JOMOJTHEHHOe). /

E.B. MaptsinoBa, I'.B. Yekun, T.JI. Tansi3una, B.B. Taabi3un. — bpsauck: U3n-Bo bpsinckoi
I'CXA, 2014. - 68 c.]

3nech goiKeH ObITh Bam rpaduk!

BriBon

21



Onvim 2. 3a8ucumocms cKOpOCMU peaxkyuu om memnepamypul

HOpHI[OK BBIITIOJIHCHUS.

3anoaHuTe TAONMIy JAaHHBIMH, MOJYYEHHBIMH IPU BBINOJHEHUU JAOOPATOPHOM

paboThI:
Tabmumna 2
O0BeM, MII YcnoBHas
Ne t, °C Bpews t, CKOPOCTH =K¢+10/K
npoOupkr | Na,S,0;3 H,SO, ’ cek ¢ p B Y=Kt+10/Kt
u=1/r, cex
1 2 2 -
2 2 2
3 2 2

O6paboTka pe3yabTaTOB U3MEPEHUS

PaccuuraiiTe yClnoBHYIO CKOPOCTh peakiuu

ul =

uz2 =

u3 =

PaccuuTaiiTe TemnepaTypHbiii KO3Q(PUIUEHT CKOPOCTU peaKnuu

Y2 =

¥3 =

[To mosay4eHHBIM pe3ysbTaTaM MOCTpoiTe rpaduk moas3ysce MS Exel, wumu

TOOBIM APYTUM TaOJIUYHBIM penaktopoM. [Ipumep mocTpoenus rpaduka mpruBeIcH B
[MapteinoBa E.B. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX peaKkiuii: mocooune
IJIS AyAUTOPHOW W BHeAyJAMTOPHO padoThl CTYJAEeHTOB (U31aHHEe TpPeThe, JAONMOJHEHHOoe). /
E.B. MaptsinoBa, I'.B. Yekun, T.JI. Taabizuna, B.B. Tanbi3un. — bpsauck: U3a-so bpsanckoit
I'CXA, 2014. - 68 c.]



3neck gomkeH ObITh Bamn rpadux!

BriBox

Onwvim 3. Bruanue KOHYeHmpayuu y4acmHUKo6 peakyuu Ha CMmeuieHue XuMuieCKoco pasHoeecusl

[Tops oK BBIOTHEHUS.

Hanumure YpPpaBHCHHUC pPCaKIUU oOMeHa MCXKIY HCXOAHBIMHM BCHICCTBAMU U
CTPCIIKaMHU IMOKAXXUTC HAIIpaBJIICHHC CMCIICHHA PaBHOBCECHUS IIPHU I[O6aBJ'ICHI/II/I pca-
I'CHTOB.
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BriBon

CoruacHo Bamrero BapuanTa 3aganus (21-40):

1. Hanumure ypaBHEHHE peakiuu coriacHo cxeMbl A+b = B+

2. 3anuImTe BRIpOKEHUE 3aKOHA JICUCTBYIOIIMX MacC JUIsI PSIMOUN B 0OpaTHOW PEAKITHH.

3. Paccumraiite, BO CKOJIBKO Pa3 U3MEHUTCS CKOPOCTh PEAKLIUU B CAEAYIOIIMUX CIydasx:
a) IpU U3MEHEHUHU TeMIIEPaTyphl, €CIM TEMIIEPATYPHbIH KOAQPHUIUEHT paBeH 2.

0) npu U3BMEHEHUU 00BEMa CUCTEMBI

B) IIpU U3SMCHCHUH KOHLICHTPpAIUU pCArupyromero BEeCTBa A

') IpyU W3MEHEHUHU KOHIIEHTpAIUH NMPOIyKTa peakuuu B
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Paznen 3. PACTBOPBI. OKUCJIIMTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKLIUU
Tema 1. Pacmeopul
3anuiuTe ONpeneIeHUs:

PactBop

PactBopumMocTh

MaccoBas 1o

MonsipHast KOHUEHTPALMS

Hopmanbnas koHLEHTpanus

Ilonmxenue naBIeHUS Iapa

1-i1 3akoH Payns

2-11 3akoH Payns

3akoH ['enpn

ITonmxeHne TemnepaTypsl 3aMep3aHus

[ToBpIlIEHNE TEMITEpaTypbl KUIIEHUS
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Huddysus

Ocmoc

OcMoTHYeckoe JaBJICHHUC

N3oToHnyeckuii pacTBop

['uniepronnyeckuii pacTBop

['unmotonunueckuit pacTBop

ITmazmomu3

Typrop

3akoH Baut-I'opda

DNEeKTPOIUT

Heanexrponur

DNEeKTPOMTHYECKAs TUCCOITUAIIHS

Teopust SNEKTPOTUTHIESCKON TUCCOITUAIIAN

Crenedb IUcConHanuu
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CWJIBHBIN AJIEKTPOJIUT

Cnalblii HIEKTPOIIUT

Koncranra guccoruainnu

3akoH pa3senenus OcTBaibia

Honnoe IMPOU3BCACHUC BOJbI

Bonopoansrii nokasarens pH

IM'maponus

I'mpponus conen

Crenenp ruapoausa

Koncranra ruapoJimsa
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Jlabopamopnas paooma Ne 4
IIPUTOTOBJEHUE PACTBOPOB 3AIAHHOW KOHIIEHTPAIIUA

HOpHI[OK BBIITIOJIHCHUS.

CormacHo HHIUBUAYAJIbHOI'O 3aJlaHUsA, IMOJYUYCHHOI'O Yy IIpCrioaaBarTciis, IIpUuro-
toButh 100 cm® pactBopa NaCl 3amaHHO# KOHIIEHTPAIIHH.

[IpenBapuTenbHO MPOBEIUTE pacueT HEOOXOIUMBIX 0OBEMOB PAaCTBOPOB COJIH.
IIpumep pacuera mnpuBeneH B [Uekun TI.B. PacrBopsl. OKHCIMTENBHO-
BOCCTAHOBHMTE/IbHbIE PEAKIHMH: N0CO0He /I ayAMTOPHOI U BHeayJAMTOPHON padoThI CTy/eH-

ToB (u3aanue Bropoe) / I'.B. Uekun, E.B. MapreinoBa. — bpsinck: U3a-Bo Bpsinckoii T'CXA,
2014. - 68c.]

Pacuyer:

Jlano

Wy = % (MHIUBHIYaIHLHOE 33JIaHUC)

p1 = r/cM° (HAXOMM IO CIIPAaBOYHOI TabIHIIe)

Wy = % (MHIUBHIYaIHLHOE 33JIaHUC)

p2 = r/cM° (HAXOMM IO CIIPABOYHOI TabIHIIe)

o (cMelIeHus) = % (MHIUBHIYaIHLHOE 33JIaHUC)

p (cMmereHus) = r/cM° (HAXOMM TI0 CIIPAaBOYHOI TabIIHIIe)
V =100 cm®

V1 u V2 —?

28



Jlabopamopnasa paboma Ne 5
T'UIPOJIN3 COJIEM.
ONPEJIEJJEHUE KOHCTAHTHI U1 CTEINEHU TUAPOJIN3A COJIEM

Onvim 1. Hccneoosanue peakyuu cpeovt 6 pacmeopax pasiuyHblx coel

[Topsinok BBINOJHEHUSA

3anoaHUTE TaONHITy TaHHBIMU, ITOTYYECHHBIMH TIPH BBITTOJTHCHUH JTA00PATOPHOM
pabOThI:

dopmy.ia C pH
Ne HCXOHOTO ppa MHIMKATOPHAS
MOJIb/JT pH-metp BbIYMCJICEHHAA
BellecTBa Oymara
1 NaCl 0,1
2 ZnCl, 0,1
3 Aly(SO4);3 0,1
4 CH3COONHq, 0,1
5 CH3;COONa 0,1
6 N82CO3 011
7 NaHCO; 0,1
8 Na,SiO3 0,1

Paccuuraiite pH npenniokeHHBIX CoJiel, UCTIONB3Ysl (hOPMYJIIbI IPUBEICHHBIC B
[Uexun I'.B. PacTBopbl. OKHCIUTEIHbHO-BOCCTAHOBHUTE/IbHbIC PEAKIMHU: NMOCOOMe I ayau-
TOPHOIi U BHeayJIUTOPHOIi pa6oThl cTyaeHTOB (M31anue BTopoe) / I'.B. Ueknn, E.B. MapTbiHO-
Ba. — bpsinck: U3n-Bo bpsanckoit 'CXA, 2014. — 68c.]

Hanummre kparkoe MOHHOE ypaBHEHHE THAPOJIU3a MPEIJIOKEHHBIX COJICH 1O
IIEPBOM CTYIICHU
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! PacyeTsl NPUBOAUTH MOAPOOHO

1. ZnCl, (Kp = )

VYpaBHeHUe rUApOTH3a;

pH=

2. A|2(SO4)3 (Kb = )

YpaBHEHHUE TUAPOTU3A:

pH=

3. CH3COONH, (Kp = s Ka=

VYpaBHEHUE THAPOTU3A:

pH=

4. CH;COONa (K, = )

YpaBHEHUE TUAPOTU3A:

pH=

5. N8.2C03 (Ka = )

YpaBHEeHHE TUAPOTH3A:

pH=

6. NaHCO; (K, = )

YpaBHEHHE THAPOTU3A:

pH=

1. Na28i03 (Ka = )

YpaBHEeHHE TUAPOTH3A:

pH =
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Onvim 2. Onpedenerue KOHCMAHMbL U CMeneHu 2udpoau3a coaell usmepenuem pH pacmeopa

HOpHI[OK BBIITOJIHCHU A

3anoaHUTE TAOJNUILY IAaHHBIMU, MMOJTYYEHHBIMH TP BBITIOJIHEHUU JIA00PATOPHOU
paboThI:

pH
—_ | &5
Q 5 K,
T | &
e h
/m
5
d pH
= E
= | 2 Kn
)
h
pH
- =
SR Kh
L |3
Z |~
o h
o
m
2 H
S p
=
S| Ky
o
s | © -

PaccuuraiiTe He0OX0MMBIE TTapaMeTPhl MPEAJIOKEHHON COJIM, UCTIOJNIB3Ys Ghop-
MYJbl HPpUBCACHHBIC B [Yexkun I'.B. PacTtBopbl. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHBIC PeaK-

HUH: OCO0HeE /UIsl Ay/INTOPHOIi M BHeayTUTOPHO padoThl cTyaeHTOB (u31anue BTopoe) / I'.B.
Yexun, E.B. MaptbinoBa. — bpsinck: U3n-Bo bpsinckoit 'CXA, 2014. — 68c.]

Hanuimmre kpaTkoe HOHHOE ypaBHEHUE THAPOJIN3a MPEIJIOKEHHOM COIU
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! PacyeTsl NPUBOAUTH MOAPOOHO

BriBon:
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Onvim 3. Bauanue memnepamypul Ha cmenensb 2uOpoaU3a

HOpHI[OK BBIITIOJIHCHUS.

HaOmromaemele sIBIICHUA:

VYpaBHEeHUE peakuy THAPOIINA3A:

BriBo:

Onwvim 3. Heobpamumbwiii 2uoponus

[Tops oK BBIOTHEHUS.

HaGmaronaemele sIBiaeHUSA:

VYpaBHEeHUE peakyu THAPOIN3a:

BriBon:
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Jlabopamopnasa paboma Ne 6
BY®EPHBIE PACTBOPBI 1 UX CBOMCTBA

Onwvim 1. Ilpucomosnenue 6ygheprozo pacmeopa c 3adannou geauyunou pH

[Topsinok BBINOJHEHUS

CornacHO MHAMBUAYAIBHOTO 33JaHUs, MOJIYYEHHOTO y MPENoiaBaTess, Ipuro-
toBbTe 30 cM° areTaTHOro GY(EPHOro PacTBOpa.

[IpenBapuTenbHO MPOBEAUTE pacueT HEOOXOJUMBIX 0OHEMOB PACTBOPOB arleTa-
Ta HATPUS U YKCYCHOM KHUCIOTHI. [Ipumep pacuera npuseneH B [Uekun I'.B. PacTBopsl.
OKHUCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKlu: 1ocodue /sl ayIMTOPHON M BHeayIHTOPHOI

padoTsI crynenToB (u3nanue sropoe) / I'.B. Uekun, E.B. MaptbiHoBa. — Bpsinck: U31-Bo Bpsin-
ckoii I'CXA, 2014. — 68c.]

Pacuer:

Jano:

pH = (MHAMBHIyaTbHOE 3a/1aHHUE)
C(CH3COOH) = 0,1 Mosb-3KB./11
C(CH3;COONa) = 0,1 Mob-3KB./11
K(CH;COOH) = 1,75*10™°

V=30cM

V(CH;COOH) u V(CH3;COONa) — ?
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3anoaHUTE TaONHITy TaHHBIMU, MOTYYEHHBIMH TP BBITIOJTHEHUH JTA00PATOPHOM
pabOThI:

¢ V, em® pH
MOJb-3KB./TI ’ OneIT Pacuer
CH3;COOH 0,1
CH3;COONa 0,1

Onvim 2. Bausinue pazbaenenus na pH 6ygeproco pacmeopa

HOp}II[OK BBIITOJIHCHU A

HaOumromaemeble IBIICHUA:

Briso:

Onwvim 3. «Pabomay Oyghepnozo pacmeopa

[TopsioK BBIMOJTHEHUS

HaOmromaemeble sIBIIEHNS:
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Mexanusm neiicTBust OyhepHOl CUCTEMBI:

BriBo:

CornacHo Bamero Bapuanra 3ananus (41-60) paccuuraiire:

1. MaccoByto J0JII0 TOJyYEHHOT'O pacTBOpA:

2. MoisipHy10 KOHIIEHTPAITUIO MOJTYYEHHOTO pacTBOpa!

3. HopMasbHy0 KOHLIEHTPALMIO [TOJIy4€HHOTO pacTBOpa.
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Cormacno Bamero Bapuanta 3ananus (81-100) paccuunraiite:

a) HanumuTe ypaBHeHMsI quccolanyu BemecTB A u b (1o cryneHsam).

0) s cnabbiX 3JEKTPOIUTOB MIPUBEIUTE BHIPAKEHUE KOHCTAHTBI TUCCOILUALINH.

B) Hanummre ypaBHeHus rusposnusa BemectB B u ' (1o cryneHsiM) B MOJIEKYJIsIp-
HOM, TIOJITHOM M COKpPAIlICHHOM MOHHOM BUJIAX.

r) YKaXUTe peakiuio Cpelibl U TUII TUAPOJIU3a.
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Tema 2. OkucmtmeﬂbHo-eoccmauoeumeJleblepeakuuu

3anuiuTe ONpeneIeHUs:

OxucnurensHO-BOoccTaHOBUTENBHBIE peakiu (OBP)

CrerneHb OKHUCIICHUS

Okucienme

Boccranosnenue

OKUCInUTEND

Boccranosureinp

Mexmonekynsapusie OBP

Bnyrpumonekynsapuasie OBP

OBP nucnponopuroOHMpOBaHUS

OBP KOHTpHPONOPIIMOHUPOBAHUS

38



Jlabopamopnasa paboma Ne 7
OKUCJ/IMTEJBHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU

Onwvim 1. HepMaH.zaHam Kaius KaKk oKkuciumeib 6 pa3jiu4Hblx cpe()ax

[Topsinok BBINOJHEHUS

HaOroaemele IBIICHUA:

Hanummre u ypaBHSTE METOIOM MOJIYPEAKIIHI TPOTEKAIOIINE TPOLECCHI:

_KMnO4 + _NﬂzSOg + _HzSO4 —

MnO, + —  Mn*'+

SO;" + . SO2 +
_KMnO4 + _Na2803 + _HZO -

MnO47 + — MIIOZ +

SOz% + — SO/ +
___KMnO4+ _ NaSO;+ KOH —

|\/|I’IO4_ + — Mno42_ +

SO% + — SO/ +
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Onvim 2. Peakyus KOHMpnponopyuoHuposaHus

HOpHI[OK BBIITOJIHCHU A

HaGmronaemele BiIeHUS:

Hanumwure u ypaBHANUTE METOJIOM MOIYPEAKIUN TPOTEKAIOIIUE MTPOIIECCHI:

_K|03 + _Kl + _ H2804 —

IOgi‘i‘ — |2 +

Onwvim 3. Ilepokcud 86000pooda Kax oKuciumeinb U 60CCMAHOBUMENb

[Topsimok BBIMOJTHEHUS

HaOmromaemeble SIBIIEHNSA:
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Hanummre u ypaBHSMTE METOIOM MOITYPEAKIHUI TPOTEKAOIINE MTPOLECCHI:

KI + H202 + _ HZSO4 —

Ii + —> |2 +
HZOZ + — Hzo +

KMnO;+  H,O,+  H,SO; —

MnO4_ + — Mn2+ +
H.0, + — O, +

Onovim 4. OxuciumenvHas akmMueHOCMb 2A102€HO08

HOp}I,Z[OK BBIITOJIHCHU A

HaOuromaemele IBIIEHUSA:

Hammmmure u ypaBHANWTE METOAOM MOJYPEAKIIMN TPOTEKAIOIINE ITPOLIECCHI:

KI + Cl, + —

I+ -
_KBI’ + _C|2 +—
Br + —
C|2 + —
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Paznen 4. OCHOBbI XUMUWHU BUOT'EHHBIX 9JIEMEHTOB

Jlabopamopnasa paboma Ne 8
XUMHUYECKHE CBOMCTBA BUOTEHHBIX JJIEMEHTOB

Onwvim 1. OKpamueaHue NJaAMEHU COJIAMU UENOHUHbIX U UWEeTTOUYHO3EMETIbHBIX Memdailos

[Topsinok BBINOJIHEHUSA

HaGmronaemele SBiIeHUA:

Onvim 2. [lonyuenue manopacmeopumvlx cOeOUHeHUl KalbyYusl U UX C80UCMEd

[Topsimok BBIMOJTHEHUS

HaOmromaemeble SIBIIEHNSA:
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Hanummre u ypaBHsiiTE MPOTEKAIONIUE MPOIECCH B MOJIEKYISIPHOM U COKPAIICHHOM
MOHHOM BH/JIE:

Monekynsipaoe ypauenune:  CaCl,+  Na,CO; —

CokpallleHHO€ HOHHOE YpaBHEHHUE:

Monekynspraoe ypaBuenue: CaCOz;+ HCl —

CokpallieHHO€ HOHHOE YPaBHEHHE:

Mounekynspuoe ypapaenune:  CaCl, +  (NH,),C,04, —

CokpalieHHOe HOHHOE YpaBHEHHUE:

Monekynsipaoe ypaBuenune: CaC,0,+ HCl—

CokpallleHHO€ HOHHOE YpaBHEHHUE:

Monekynsipaoe ypasuenue:  CaCl,+  NasPO, —

CokpallleHHOE HOHHOE YpaBHEHUE:

Mounekynspuoe ypaBaenune:  Caz(POy),+ HCl—

CokpallieHHOe HOHHOE YpaBHEHHE:
Onwvim 3. Boccmanosumenvhas cnocobnocms d-21emenmos 6 HU3UuUxX CmeneHsx OKUCIeHUs.

[Topsimok BBIMOJTHEHUS
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HaOmromaemeble IBIICHUA:

Hanummre u ypaBHSITE METOAOM MOJTYPEAKIHMI TPOTEKAIOIINE MTPOLECCHI:

_ K5[Cr(OH)¢] + _ H,0, —

[Cr(OH)e]* + —  CrO/ +

H202 + — OH_ +

Onvim 4. Oxkucrumenvras cnocobrocme 0-snemenmos 6 evicuiux cmenensx OKUcCieHUs

[Topsimok BBINOJIHEHUS
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HaGronaemelie sIBJIeHUS:

Hanumwre u ypaBHANUTE METOJIOM MOIYPEAKIIUN TPOTEKAOIUE MTPOLIECCHI:

- Kng207+_HZSO4 + NﬁzSOg —

Cr,0,~ + — crt +
80327 + — SO42’ +

Onvim 5. Cnocobnocmo 0-s1emenmos k KOMIIEKCO0OPA308aHUIO

[Topsimok BBINOJIHEHUS
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HaGronaemelie sIBJIeHUS:

HanumuTe u ypaBHsiiTe npoTekaroiye npoiecchl. Jlaiite Ha3BaHus 00pa3yronumcs
KOMIUIEKCHBIM COEJTUHECHUSIM:

_ CuSO,+__ NH,OH —

- FeC|3 +_ K4[F9(CN)6] —

__ ZnCl,+ __ KOH —
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