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PABOYASI IIPOT'PAMMA YUYEBHOM JACLIUIIIMHBI
«XHUMMUSD»

Hanpagiienue noarorosku 27.03.02 YnpaBiieHue KauecTBOM

[Ipoduns «YnpaBieHne Ka4ecTBOMY

(I)opMa NMOATrOTOBKH O4YHas

kypc 1 ceMecTp 1
neximu 18 yac.
TpaKTHaeckue 3alsTisl 18 wac.

maboparopHsie pabotel 18  wac.

B TOM 4HCIie ¢ ucnojib3oBanueM MAO nek.  /op. 4 /na6. 8 wuac.
B TOM YHCJIE, B JIEKTPOHHOI opme _nek. _ /mp. _ /mabG.  wac.
BCEr0 YacoB ayAMTOPHON HAarpy3ku 54 wyac.

B TOM YHCJIE C ucnojb3oBanueM MAO _ 12  wyac.

B TOM YHCJIe, B DJIEKTPOHHOHN ¢opMe  dac.

B TOM YHCJIE KOHTPOJIUpYeMasi CaMOCTOsITeNIbHAsl paboTa _ He MPEeIyCMOTPEHO
camocTosiTeNibHasi pabota__ 54 yac.

KOHTPOJIbHBIE paboThI (koymuecTso) 0

KypcoBast paboTa/KypcoBOM MPOEKT _He TPEITyCMOTPEHO

3a9er 1 ceMecTp

SK3aMeH - ceMecTp

Pabouass mporpamMma cocCTaBieHa B COOTBETCTBHUM C TpeOOBaHMSIMH (he/lepalibHOIO T'OCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTaHAApTa BBICIIEr0 0Opa30BaHUS, YTBEP)KIEHHOrO NMpuKa3zoM MuHHCTepcTBa 00pa30BaHUS U
Hayku PO ot 09.02.2016 Ne 92

Paboyast mporpamMma oOCy»IIeHa Ha 3aceiaHnH Kadeaphbl 0OIIei, HeOpraHMIecKoi 1 anieMeHToopranmdeckoin xvvun [1TEH,
nipotokon Ne 15 ot «06» mrorst 2018 .

3apemyronii kKadheapoit 00IIel, HeOPraHIIeCKOH H 7IeMEHTOOPT aHHYESCKOM XUMIH K.X.H., otieHT KarmyctHa A.A.
CocraBuTens: CT. IipernofaBarens Tkauera M.B.

BnagusocTok
2018



OobopoTrHasi cropoHa TUTYJIbHOTO Jucra PIIJ{

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefaHuu Kadeapbl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucs) (N.0. damunus)

Il. Padouyasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHM Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

I11. Pabouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamuce) (1.0. damunus)

V. PaGouass mporpaMMa mepecMOTpeHa Ha 3aceIaHUH Kaeapsbl:

IIpotokomn oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumms)



Heau u 3a1a4u 0CBOEHUS TUCHUNJIMHBI «XUMHUSD)

HucuumuinHa  paspabotaHa s cryAaeHToB  HampaBienus 27.03.02
«YTpaBieHue KauecTBOM», Npoduib «YMpaBieHHEe KadecTBoM». BxomuT B
0a30By10 yacTh yueOHoro miaHa: b1.b.15.

OcCHOBOW 111 W3yYCHUS TUCHUTUIMHBI «XUMUS» SIBISIETCS KypC XUMHHU
CpeIHell IMIKOJBI, a TaKKe HEKOTOpble pasfenbl Kypca (U3MKM U MaTeMaTHKU
CPEOHEN IIKOJIBI.

OcBoeHHE NUCHUIUIMHBI «XUMHS» CBS3aHO U SBIsIETCS 0Aa30BBIM B LIEIOM
psoe  BOINPOCOB TPH  HU3YYEHUM  JUCHUIUIMH:  (u3uka, 0e30MacHOCTb
KU3ZHENIEATeIbHOCTH, TUCIUILIMHBI MPOGUILHON HAPaBICHHOCTH.

Hucnunnuna peanusyercas Ha | kypce, B Teduenne 1 cemectpa. OOmias
TPYAOEMKOCTh OCBOCHHUS TUCIUIUIMHBI COCTaBJsieT 3 3a4eTHBIX eauHuibl, 108
4acoB. YYEOHBIM IIJITAHOM TIPEIYCMOTPEHBI JeKIHOHHbIE 3aHsTHs (18 gacos, u3
HUX 4 4aca B MHTEPAKTUBHOU (hopme), mpakTrueckue 3ausaTus (18 gacos, u3 Hux 4
yaca B HMHTEpakTHBHOU (opme), mabopatopubie padotsl (18 wacoB, u3 mHux 10
JacoOB B MHTEPAKTHBHOHN (OpMe), caMOCTOsTeNIbHAs padoTta cryaeHToB (54 vaca).
Yacel Ha KCP yueOHbIM m1aHOM HE npeaycMoTpeHbl. dDopma mpoMexyTodHOTo
KOHTPOJISL — 3a4eT.

Lleab: MOATOTOBKA CTYJEHTOB K HCIHOJB30BAHUIO 3HAHUS O XHMHUYECKUX
mporeccax M SBJICHUSX I PEIICHUS 3a7ad, BO3HUKAIONIUX IPH BBITOJIHEHUU
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

3agayu:

- (hopMHUpOBaHUE y CTYJIEHTOB 3HAHUW O 3aKOHAX Pa3BUTHS MaTEPUATBLHOTO
MHpa, O XUMHUYECKOW (opme NBWKEHHUS MaTepuu, O B3aMMOCBS3U CTPOCHUS U
CBOMCTB BELIECTBA.

- (opMupoBaHUE XUMUYECKUX, & TAKXKE OOIIE-MO3HABATEIBHBIX YMEHUHN Kak
JUISL PEIIeHUs] HAyYHO-TEXHUUYECKHX 3a7ad B MPOPECCHOHAIBHON NEATeTbHOCTH,
Tak W s (QyHIAMEHTaJIbHOM TIOJTOTOBKM H  CaMOCOBEPIICHCTBOBAHUS
CHeLHATIUCTA.

- ¢dopMUpOBaHHE €CTECTBEHHOHAyYHOTO  MHPOBO33PEHHS, HABBIKOB
IKOJIOTUYECKOM TPaMOTHOCTH M CHCTEMHOTO BHICHHUS OKPYKAIOIIETO MUPA.

JIist  yCHENmHOTO YCBOEHUS JUCIHUIIIMHBI Y CTYACHTOB JIOJDKHBI OBITH
c(OpMUPOBAHBI CIEAYIOLINE MPEABAPUTEIbHBIE KOMIIETCHIINU:

— YBEpPEHHOE BJIQJICHHE XUMUYECKHUM SI3BIKOM;

— yMeHHe mwHcaTh GOPMYJIbl XUMHUYECKHX COCAWHCHUH W ypaBHCHHS
XAMUYECKUX PEAKIINM;

— CIIOCOOHOCTh  OOBACHATH TI'EHETHMUYECKYI0 CBS3b MEXKIYy KJaccamu
XUMHUYECKUX COCIUHCHUM;



— CIMOCOOHOCTh OOBSICHUTH B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHUEM,
CBOMCTBAMHU U MPUMEHEHUEM XUMUYECKUX COCTUHEHUH.

B pesynbTaTe M3ydeHUs NAaHHOW AUCIUIUIMHBI Y CTYACHTOB (OPMHUPYIOTCS
ClIeyIoIre OOIIeKyIbTypHBIE U TPO(ECCUOHATEHBIE KOMITETEHITHH:

Koa u ¢popmyupoBka
(opmyHp Aranbl pOPMUPOBAHMSI KOMIIETEHIUH
KOMIeTEeHIIUH
COJIEpP)KAHME  ITPOIIECCOB  CAMOOPraHM3alluud U
3HACT | camoo6pasoBaHUsA, MX OCOGEHHOCTH M TEXHOJOTHH
peanusanyuu
OK-7 crmoco6HOCTE K
CAMOOPTAHH3AIHH 1 YCTaHABJIMBATh NPHOPHUTETHI IIPU BHIOOPE PELICHMH C
CaMOOGPA30BAHIIO YMECT | yyerom  ycnoBMil, CPENCTB M JMYHOCTHBIX
BO3MOKHOCTEH
Brazeer | ppyemamu opranusaruu npouecca camooGpasoBaHus
OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX
3Haer HpOIECCOB W CHOCOOBI  pEHICHHS  THUIIOBBIX
IIK-1 crocobroCTHIO XUMHUYECKUX 33724 C UCIOJIb30BAHHEM HEOOXOIUMBIX
aHaTTM3UPOBATH METOJIOB U CPEJCTB aHAIHU3a
COCTOSIHUE Y TUHAMHUKY
NPUMEHATH  0a30Bble  XUMUYECKUE 3HAHUA M
00BEKTOB
Vyeer | OCYIIECTBIATh  aHANM3  COCTOSHMA M JIMHAMHKH
NESITEIbHOCTH C
O00BEKTOB  JEATEIBHOCTH C  HCIOJIb30BaHHEM
UCTIOJIb30BaHUEM
HEOOXOIUMBIX METOIOB M CPEJCTB aHAIIN3A;
HEOOXOAUMBIX METOJIOB
W CPEIICTR aHATH3A HaBBIKAMH PELICHUS XUMUYECKHX 3a1a4 M UCIIONIb3YET
Brmaneer | yx g amammsa cocTosHMS M IHHAMHKH OGBEKTOB
JIeSITebHOCTH

Jlnst popMHpoOBaHUS BBINICYKAa3aHHBIX KOMIIETCHIIUN B paMKax JUCHUILIUHBI
«XuMUs» TMPUMEHSIOTCS CIEAYIONME METOJbl aKTUBHOTO/ HMHTEPAKTUBHOTO
oOy4eHMs: JIeKIMU-Oecenpbl, JEeKIUH C pa3dopoM KOHKPETHBIX CHUTYyaIluH,
nabopaTopHble  pabOTBI C  HMCIHOJIb30BAHUEM  YaCTUYHO-HUCCIIEIOBATEIbCKUX
METOJ/IOB BEICHUS DKCIEPUMEHTA, pa3penieHus mpoOJIeMHBIX CUTyallui U 3ajaad,
aHajgu3a KOHKPETHBIX CHUTyallud, MpakTHUYeCKhe paboThl C UCIOIb30BaHUEM
METO/1a TPYIIIOBOM JUCKYCCHUU.

I. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Pa3nen 1. AToMHO-MoOJIeKYJIsIpHOe yueHue (2 Jac.)
Temal. OcHOBHbBIE NOHATHS U 3aKOHBI XMMMH (2 yac.)
OCHOBHBIE TOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO  yueHHsl. (OCHOBHbIE



CTEXMOMETPUYECKME W Tra30Bble 3aKOHbL. [loHSATHME SKBUBaJEHTa. 3aKOH
HKBUBAJICHTOB U €r0 MPAKTHYECKOE UCITOIb30BAHUE.

Pa3nes 2. YpoBHM opranu3anuu Bemecrsa (3 yac.)

Tema 1. Ctpoenne aToma u nepuoauueckuii 3axon /I.. Menpaeneesa (2 gac.)

KBaHTOBO-MEXaHHMUeCKass MOJENb CTpOeHHs aroma. KBaHTOBbIE yucia u
THUIIbI BJIEKTPOHHBIX OpOUTaIei. DIeKTPOHHbIE KOH(PUTYpAIIUU aTOMOB.

Ileppoguueckuil 3aKOH W Inepuoauyeckas cucrema snemMeHtoB J[.H.
Menneneena.

Tema 2. Xumn4yeckasi cBsi3b (1 gac.)

Buael v xapakTepucTuku XuMU4YecKol cBsizu. (CBOWCTBA COEAMHEHUU
Pa3JINYHBIX THUIIOB CBs3eM. MEXMONEKYIIPHOE B3aUMOICHCTBHE. XHMMHUYECKas
CBS3b U CTPYKTypa TBEPABIX TEI.

Paznen 3. 3akoHOMepHOCTH NpoTeKaHusi poueccos (5 yac.)

Tema 1. Xumuyeckass TepMOAUHAMHUKA, DJHEPreTHKAa IMpouLecca, ¢
HCI0JIb30BAHHEM MET0/1a AKTHBHOTO 00y4YeHusl — Jjeknus — 0ecena (2 gac.)

OCHOBHBIE NOHATHA U ONPEIEICHUS XUMUUECKOW TepMoanHaMuKu. [lepBoe
HAa4yaJl0 TEPMOJMHAMUKM M €r0 NPHUMEHEHHME K XUMHYECKUM CHCTEMAaM.
OHTanbNus, TEPMOXUMUYECKHE 3aKOHBI U TEPMOXMMHUYECKHE PaCUEThl. 3AKOHBI
I'ecca u JlomoHocoBa-JIaBya3pe-Jlamiaca. Btopoe Hadano TEpMOIWHAMUKHU.
OHTpoNMsI U TPEThbe HAYAJIO TEpPMOAMHAMUKH. OHepruss ['mbOca m kpurepuu
CaMOITPOU3BOJIBHOTO MPOTEKAHUs MPOLIECCOB.

Tema 2. CkopocTh XUMHMYECKHMX IPOLECCOB M XHMHYECKOe paBHoBecue (3
yac.)

[ToHsiTHE O CKOpPOCTM M MEXaHM3ME XUMHUUYECKOW peaKlIHH. 3aKOH
nercTByronmx macc. [lopanok m MonekyIsipHOCTh peakuuu. KuHeTnueckue
YpaBHEHUSI PEaKLUMid C LIEJIOYMCICHHBIMU KUHETUYECKUMU TopsiakaMu. BrusHue
TEMIIEpaTypbl Ha CKOpPOCTb peakiuu. OHeprus aktupBanuu. Kartanmmuz u
KATAJIMTUYECKNE PEAKLINH.

XVWMHUYECKOE paBHOBecHEe. TepMOIMHAMUYECKOE U KHMHETHYECKOE YCIIOBHS
paBHOBecHs. CrocoObl BBIPAXKEHHsS] KOHCTAaHT XMMHUYECKOIO paBHOBECHS U
B3aUMOCBSI3b MEXAy HUMH. DakTOphl, BIUAIOMIME HA CABUT XUMHUYECKOIO
paBHOBecud. TepmoauHaMmuueckoe obocHoBanue npuniuna Jle-Illarense.

Paznen 4. Xumuueckue cucreMsl (5 gac.)

Tema 1. O0mue cBoiicTBa pactBopoB (1 yac.)

OcCHOBHBIE TOHATHS MW oONpelaeracHUus. ['OMOreHHble W TI'eTEpPOrEeHHBIE

CUCTEMBI.



Kunkue cucrembr. TepmoamHamuka mporiecca pacTBopeHus. CrocoObl
BBIPDAXKEHUS KOJMYECTBEHHOTO COCTaBa pacTBOpPOB. KoyuMraTthBHBIE CBOWMCTBA
pacTBOpPOB.

Tema 2. OcHOBHBIC BHAbl PABHOBECHI B BOJAHBIX PACTBOPAX 3JIEKTPOJIUTOB (4
yac.), ¢ MCNOJIb30BAHNEM METO0a AKTHUBHOI0 00yUYeHHs — JIEKIHs ¢ pa3dopom
KOHKPEeTHBIX CUTyauuii (2 1ac.)

[IpoTtonuTryeckoe paBHOBECHE B BOJHBIX PACTBOPAX CIAOBIX AIIEKTPOIUTOB.
CunpHble U ciabble DJIEKTPOJIMTHI, CTENEHb M KOHCTAHTa JAMCCOLMALNH, UX
B3aMMOCBS3b. VIOHHO€ MpPOU3BEIACHUE BOJbl, BOJAOPOAHBIM W THUIPOKCHUIIbHBIN
nokasaresid. COBMEIIEHHbIE IPOTOJIUTUYECKHE PABHOBECHS.

['eTreporeHHOE pPAaBHOBECHME B BOJHBIX PAcCTBOPAax MaJOpPaCTBOPHMBIX
nekTpoauToB. [loHATHE pPacTBOPUMOCTM W KOHCTAaHTAa pPACTBOPUMOCTH HX
KOJIMYECTBEHHOE COOTHOUIEHHE. YCIOBUS OOpa3oBaHUA U PACTBOPEHHS OCAIKA.
CoBMEILIEHHBIE T€TEPOTrE€HHBIE PABHOBECHS.

JIurango-oOMEHHOE paBHOBECHME B BOJHBIX PACTBOPAX, COJEpPKAIINX
KOMIIJIEKCHbIE MOHBI. KOHCTAaHTBI YCTOMYMBOCTH M HECTOMKOCTH KOMIUIEKCHBIX
MOHOB. DaKTOPHI, BIUAIOIINE HA IPOYHOCTh U COCTAB KOMIUIEKCHBIX COEIMHEHUN.

OKHCIIUTENHEHO-BOCCTAHOBHUTEIbHBIE PABHOBECHS.

CoBMeIlIEHHbIE DPaBHOBECUsl pa3HbIX THUMNOB. KOHCTaHTa COBMEUIEHHOTO
paBHOBECHS.

Paznen 5. DiekTpoxumMuveckue cucreMsl (3 gac.)

Tema 1. DuekTpoaHbIe NMpoUECChl M JIEKTPOABUKYIIHME CHJIbI. XHUMHYECKHE
HCTOYHUKHM  JJeKTpu4Yeckoil JHepruu. Ilpoumeccnl Jjekrposamsa, HX
XapakTepucTHKH (2 yac.)

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE MPOLIECCHI. DNEeKTPOXUMHUECKHE
MpOIIECChl. DJIEKTPOJAHBIM MOTeHHWan u ypaBHeHue Hepncra. Xumuueckue
VCTOYHHUKHU TOKA, TAJIbBAHUYECKHUE JIEMEHTHI. 1Iporecchl JIeKTpoan3a pacTBOPOB
Y PACIJIaBOB, MTOCJIEI0BATEIBLHOCTh 3JIEKTPOAHBIX PEAKIUH.

Tema 2. MeTa/ibl, KOPPO3Hs M CIOCOOBI 3aAIMTHI METAJIJIOB OT Pa3pyuIeHH .
(1 gac)

O6mume cpoiicTBa MeTamuioB. Koppo3usi, BUIbI KOPPO3UOHHBIX pa3pyIICHHIMA
1 OCHOBHBIE XapAaKTEPUCTUKU KOPPO3UOHHBIX MPOILECCOB. XUMHUUYECKAST KOPPO3HUS.
DneKkTpoxuMHuueckas Kopposus, €€ ocooeHHOoCcTH. CroCOOBI 3aIUThl METAIIOB OT
KOPPO3UHU.

Il. CTPYKTYPA U COJIEP’ KAHUE MPAKTUYECKOM YACTH
KYPCA
JlabopaTopHbie padorsl (18 vac.)
JlaGopaTopHnasi padora Nel. Kiaccel HeopraHuyeckux coeIMHeHui (2 yac.)



PaccmarpuBaroTcsi cmocoObl MOTYyYEHUsS W CBOWMCTBA OKCHJIOB, OCHOBAHHIA,

KHUCJIOT U COJIEH.
JlabopaTtopnasi pabora Ne2. OmnpeznernieHHME MOJIIPHOM MacChl HSKBUBAJICHTA
MeTauia (2 yac.), ¢ HCHOJb30BAHMEM MeET0Ja AKTUBHOIO OOy4YeHHS —
JadopaTopHasi padora ¢ HCHOJb30BAHUEM YACTHYHO-MCCJIEI0BATEIbCKHUX
MEeTO/10B BeJeHHs dIKcnepuMeHnTa (2 gac.)

OKCIEPUMEHTANIBHBIM TyTEM ONpPEACSIETCS: MOJISIpHAsE Macca SKBUBAJIECHTA

HEU3BECTHOTO METajlla U YCTAHABIUBACTCS METAJLI.
Jlabopatopuass paGora Ne3. OmnpeneneHue TeruioBoro s¢h@dexra XUMHUUECKOU
peakuuu (2 yac.), ¢ HCHOJb30BAHHEM MeETO0Ja AKTHBHOIO OOy4YeHUS] —
JaboparopHasi padora ¢ HCHIOJb30BAHHEM YACTHYHO-HCCJIEI0BATEIbCKUX
MEeTO/10B BeJeHHs IKCnepuMeHnTa (2 gac.)

OKCIEPUMEHTAIBHBIM MYTEM C TMOMOINIBI0 KaJOPUMETpPa yCTaHABIIUBACTCS

SHTAJIBIINS PEAKIIUU HEUTpATU3aLIUHU.
JlabopaTtopuass paGora Ned. Xwumumyeckas KuHeTuka. (2 d4ac.), ¢
HCI0JIb30BAHMEM MeTOJa AKTHMBHOI0 00y4YeHusi — JiaboparopHasi padora c
HCIOJIb30BAHHEM YACTHYHO-HCCJIeI0BATEIbCKHAX MeTOA0B Be/JCHUS
IKCIepuMeHTa (2 Jac.)

DKCIEPUMEHTANIBHO OMPEACNISIETCS CKOPOCTh PEaKIMM W YCTaHABIUBACTCS
3aBUCUMOCTh CKOPOCTH PEaKIUiA OT KOHIEHTPALUKM PEarupyromux BEIEeCTB U OT
TeMIepaTyphl.

JlabGopaTopHnasi padora Neb5. Xumudeckoe paBHoBecue (2 yac.)

PaccmaTpuBaeTcss MNOJYMHEHHE PpAaBHOBECHBIX CHCTEM mpuHIuUIy Jle-
[TaTenpe.

JlaGopaTopHasi padora Ne6 PaBHOBecHe B BOJHBIX PacTBOpax 3JIEKTPOIUTOB. (2
Yac.), ¢ HCIOJIb30BAHHEM MeT0Ja AKTHBHOI0 O0Oy4YeHHsl — JadopaTopHas
padora ¢ pa300poM KOHKPETHBIX CUTyalnui (2 yac.)

N3y4aroTcs cOBMEIICHHBIE PAaBHOBECHS Pa3HBIX TUIIOB B BOJHBIX PacTBOpax
AIIEKTPOJIUTOB.

JlaGopaTopHas padora Ne7. Koymonasie cuctemsl (2 Jac.)

PaccmaTpuBaroTC OCHOBHBIE METOJIBI TOJYYEHUSI KOJUIOWIHBIX CHUCTEM,
U3Yy4aroTCs 150, CBOMCTBA.
JlaGopaTopHasi padora Ne8. DiiekTpoXuMMHUYECKHE POoIecchl (2 yac.)

PaccmaTpuBaroTcss  mporecchl  B3aUMOMNPEBpAIICHUST  XUMHUYECKOW U
DIEKTPUYECKOU IHEPTUU.

JlaGopaTopnas padora Ne9 Kopposus metamioB (2 4yac.), ¢ HCHOJIb30BAHHEM
MeETOJAa AaKTHBHOIO 00y4YeHusi — JiadopaTropHasi padora ¢ pa3dopom
KOHKPETHbIX cuTyanuii (2 yac.)



N3yyaroTcs mponecchl KOPPO3MOHHOTO pPa3pylIeHUsT METAIIOB, a TaKkKe
OCHOBHBIE€ METO/IbI 3aLIUTHI METAJIIIOB OT KOPPO3HUHU.

IIpakTnueckne 3ansaTusa (18 yac.)
3ansaTue 1. OCHOBbBI aTOMHO-MOJIEKYJISIPHOTO Y4eHHs. (2 Jac.)
1.OcHOBHBIEC MOHSTHUS Y 3aKOHBI XMMHUU B CBETE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
3ausitue 2. Ctpoenue atoma u nepuoaudeckuii 3akon .M. MenaeneeBa (2
yac.)
1.OcHOBHBIE MOJIOKEHUSI KBAHTOBOM MEXaHUKHU, TPUHIIUIIBI KBAHTOBAHUS SHEPTHH.
[Topsimok pacripeneneHus 3JEKTPOHOB B MHOTORJIEKTPOHHBIX aTOMax.
2.B3auMOCBsI3b  MEXJIy CTpPOEHHEM aroMa »JJEMEHTa, IOJIO)KEHHEM €ro B
[lepnognueckou cucreme J1.1. Menneneesa u CBOMCTBAMU JIEMEHTA.
3.MexMOoneKyIsIpHbIe B3aUMOICHCTBHSL.
3ansitue 3. OCHOBHbIE TePMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHMS
XHMHYECKHX TMpoueccoB (2 yac.), ¢ HUCNOJb30BAHMEM METOJa AKTHBHOIO
o0yueHMsI — TPpyNIoOBas AUCKyccud (2 yac.).
1.0cHOBHBIE  TEpMOJMHAMHYECKHE  (DYHKIMM  COCTOSIHMS:  OOO3HAYCHHE,
(bu3MYeCcKuil CMBICI, CIOCOOBI pacyeTa.
2.0CHOBHBIE 3aKOHBI TEPMOJIWHAMUKH: (OPMYIHPOBKH, MAaTEMAaTHUYCCKHEC
BBIPAXKEHUSI, MIPUMEHUMOCTD K Pa3JIMYHBIM CUCTEMAM.
3.Kpurepun camMOmpoW3BOIBHOTO TIPOTEKAHUS TMPOIECCOB B Pa3IMYHBIX
TEPMOJUHAMUYECKUX CUCTEMaX.
3ansaTne 4. OCHOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XHMHYECKHX MpoleccoB (2 yac.)
1.Cpennsisi 1 UCTUHHASI CKOPOCTU XUMUYECKOMN pEeaKIuu.
2.DaKTOpPBI, BIUSIONIME HA CKOPOCTh TOMOT€HHBIX M T€TEPOTCHHBIX XUMUYECKUX
peaKunil.
3anusaTue 5. XuMuveckoe papHoBecue (2 gac.)
1. TepMogMHAMHUYECKOE W KHHETHMYECKOE YCJIOBUs paBHOBecus. (CrnocoOsl
BBIPAKEHUS KOHCTAHT XUMHUYECKOTO PAaBHOBECHS U B3aUMOCBSI3b MEXIY HUMMU.
2.B3anMOCBsI3b KOHCTAHTHl XWMHUYECKOTO PABHOBECHS M CBOOOJHOW DHEPrUU
['n66ca.
3.DaKkTOphl, BIUAIOIIME HA CIBUT XHUMHYECKOro paBHoBecus. [lpunmmm Jle-
[TaTemnbe.
3ansitue 6. CoBMellleHHbIe PABHOBECHSI PA3HbIX THUIIOB B BOJAHBIX PacTBOpPax
3JIEKTPOJIMTOB (2 4ac.)
1.0cHOBHBIE BUIbBI H30JIMPOBAHHBIX PABHOBECMHW B BOJHBIX pacTBOpax
ANEKTPOIUTOB. KOHCTAHTHI paBHOBECHSI.



2.CoBMelIeHHbIE paBHOBECHS OAHOro Ttuma. OOmasi KOHCTaHTa COBMEIIEHHBIX
PaBHOBECHI1 OJHOTO THIIA U ONPEJIEIIEHNE HAPaBIEHUs Mpoliecca.
3.CoBMeElIEHHBIE paBHOBECHS Pa3HbIX TUHOB. OOIIas KOHCTAaHTa COBMELIEHHBIX
PaBHOBECHI pa3HOTO TUIIA U OIIPE/ICTICHUE HAIIPABJICHUS IIpoLEcca.
3anstue 7. CBoiicTBa pacTBOpoB (2 yac.)
1.Knaccuduxamust pactBopoB. CrnocoObl BBIpaKEHHS COCTaBa PacTBOPOB.
2. KomnuratuBHbIE CBOWCTBAa PAacTBOPOB HEDIEKTPOIUTOB U BJICKTPOIHUTOB. X
MPaKTUYECKOE UCIIOJIb30BAHUE.
3ansitne 8. DieKkTpoxuMUUYecKHe mpomecchl (4 dYac.), ¢ HCHOJb30BAHUEM
MeTO0/1a AKTUBHOI0 00y4eHHsI — TPyNnoBasi JUCKyccus (2 yaca)
1.OnexkTpoxuMHsl Kak HaykKa, W3ydarollas B3aWMOIPEBPAIICHUS XUMHUYECKOW HU
ANEKTpUYecKo »Hepruu. OCHOBHOE ypaBHEHUE B3aWMOCBS3M XHMHUYECKOW U
DIEKTPUYECKON dHepruu. lIpuHIMNHAIBHOE YCTPOMCTBO JIIEKTPOXUMHYECKHUX
CUCTEM.
2. XAMHYECKUE UCTOUYHUKH TOKa, YCTpOoUcTBO, mpuHIUN AciicTBus, DJIC. IIporecc
IIEKTPOJIN3a, TOCIIEI0BATENBHOCTD 3JIEKTPOIHBIX PEAKIIMM.
3.Kopposust MerannoB. Buibl KOppO3HOHHBIX pa3pyLIeHUN, BUIbl KOPPO3UOHHBIX
Cpell ¥ TUIIBI KOPPO3UOHHBIX MpoueccoB. CKOPOCTh KOPPO3UOHHOTO Pa3pyILICHUS U
(dakTopsl, Biusomue Ha Hee. CriocoObl 3alUThl METAJJIOB OT KOPPO3HH.
11, YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIUXCSI

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyyaromuxcs Mo JUCHUIUINHE « XUMHUS» MPEICTaBICHO BKIIIOYAET B ceOs:

IUIaH-Tpa(UK BBIMOJIHEHUS CAaMOCTOSITENIbHOM paboThl MO AUCLUUILIIMHE, B TOM
YKCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJHEHHUE 10 KAaXI0MY 33JaHUI0;

XapaKTepUCTHKA 3aJaHUN Ui CaMOCTOSITENIbHOM paboThl OOyYaroIIUXCS U
METOIMYECKHE PEKOMEH IallUU 10 UX BBITIOJIHEHHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO M O(QOPMIEHHIO  PE3yibTaTOB
CaMOCTOATENbHON pabOThI;

KPUTEPUHU OLIEHKH BBITIOJIHEHUSI CAMOCTOSITEIbHOU PabOThlI.

Ilnan-rpaduk BbINOJIHEHUS CAMOCTOSATEILHON Pad0ThI 0 TUCHHUILIHHE

«XuMHUA»
IIpumepHbIe
Nen/m | JlaTta/cpokn Bua camocrosiTe/ibHOIM HOPMBI ®opmbl
BBINOJIHEHUS padoThI BpeMeHHU Ha KOHTPOJIS
BBINOJIHEHH e
1 2-3 Henens WuauBuyansHOE JOMAIIHEee 2 yac. YcrTHblit onpoc
3aanue no teme «OCHOBHbIE (YO-1),




TOHSITHSI U 3aKOHBI XUMHUW) MUChMEHHAs
pa6ora (TTP-11)
4-6 Henmens CocrapneHre KOHCIIEKTa 110 2 Jac. Koncnekr
TeMe «XUMHUYECKast CBS3hY (TTP-7)
7-9 Henens NunuBuayanbHOE JOMaNIHEe 6 yac. MUChbMEHHAs
3amanue no teme «OCHOBHbIE paborta
TEPMOJIUHAMHYECKUE U (TIP-11)
KHMHETUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX
peakuuii»
10-11 mvenens N3yueHnne HOBOM TeMbI 2 y4ac. Koncnekr
«KommuraTuBHbBIE CBOMCTBA (TTP-7),
PacTBOPOB» U COCTaBJICHHE YCTHBIH OIpoC
KOHCIIEKTa (YO-1)
12-15nenens WuauBuayanbHOE JOMAIIHEE 3 vac. NUCbMEHHAas
3amanue o teme «PacTtBopb» paborta
(TTP-11)
16-18 "venensa WNunuBuayanbHOE JOMaIHEE 3 yac. CobecenoBanune
3a/IaHKeE 110 TEME (YO-1)
«DNEeKTPOXUMUYECKHE WIH
MIPOLIECCH» MUChMEHHAs
pabora (ITP-11)
1-18 nenens [ToaroroBka Kk MpakKTUYECKUM 18 gac. YCTHBIN OITPOC
3aHSATHAM (2 akan. yac Ha (YO-1),
OJTHO MUChMEHHAs
MPAaKTHUYECKOE paboTta
3aHATHE) (TTP-11)
1-18 uwenens [ToaroroBka k mabopaTopHOi 18 uac. YCTHBIN OITPOC
pabore (2 akaj. yac Ha (YO-1),
KOKIYIO OTYET 110
nabopaTopHyto | j1abopaTopHOI
pabory) pa6ore (TTP-6)

XapakTepucTHKA 3aJaHUI VISl CAMOCTOSTE/IbHON PadoThl 00y4aOIIMUXCH U

METOAUICCKHUEC PCKOMECHAAINUH 110 UX BBINNOJIHCHHUIO

CocraBneHue KOHCIIEKTA IT0 TeMaM « XHUMHYeCKast CBsA3b», «KomnmuratuBHelie

CBOWCTBA pACTBOPOBY.

A.]]FOpI/ITM COCTaBJICHUA KOHCIIEKTA

BHHUMATCIILHO HquHTaﬁTe TCKCT,

OTMETHTC HOBLIC CJIOBA, MMCHA, AATbl; YTOYHHUTC 3HAYCHHC HCIIOHATHBLIX

CJIOB;



— mpousBenuTe 00pabOTKy MaTepuayia: BBIICIUTE TJABHBIE  MBICIH,
onpeiesIeHUs TOHSATUM, BHIBO/IBI;

— COCTaBbT€ IUIAH, 3alMIIUTE KIIOYEBBIE CJIOBA, MOXHO 3a(UKCHPOBATH
TJIaBHBIE MBICJIH B BUJIE CXEM;

— TpU TOBTOPHOM UTEHUU TEKCTa OOpaTUTe BHUMAHHE HAa B3aUMOCBS3b
TJIaBHBIX MBICIIEH, HA CIIOCOOBI UX J10KA3aTEIbCTBA;

— 3alUCU CTapalTech BECTM CBOMMHU CIIOBaMM, HE TIE€PENHChIBasi TEKCT;
CTPEMUTECH K KPATKOCTH;

— B KOHCIEKTE MOXXHO HCIOJIb30BaTh cokpanieHus. OcCOOEHHO ya00HbI
OIOPHBIE CUTHAJIBI, KOTOPHIE JIETKO 3alIOMUHAIOTCS;

— 3aIUCh JIOJDKHA ObITh KOMITAKTHOW (3aHMMAaTh Majlo MECTa) U B TO e BpeMs
CTPYKTYpUpOBaHHOM. CIUIOIIHOM TEKCT IUIOXO BOCIPUHUMAETCA U
3aniomuHaercs. [loatomy oTcTymbl, TpoOenbl, Hymepalus, BbIICICHHUE
IJIaBHOTO MOJYEPKUBAHUEM, PAMKOW WJIM JAPYTMM ILIBETOM CJIeNal0T Balll
KOHCTIEKT 0oJiee YIOOHBIM JIJIS IMOCTIeyIoeld padoThI;

— 3aKOHYMB KOHCIIEKTUPOBAHHME, TMPOYUTANTE TEKCT emie pa3, Mpu
HEO0OXOIMMOCTU IOPaObOTANTE KOHCIIEKT;

— nonpoOyiTe N0 KOHCIEKTY BOCCTAHOBUTD B MaMSITH U3yYE€HHBINA MaTepHall.

2. BrinonaHeHne MHAMBUAYATIBHBIX JOMAIIHUX 3adaHuil Mo TemaM «OCHOBHbBIE
MOHATUS W 3aKOHBI XUMUK», «OCHOBHBICE TEPMOJMHAMHYECKUE U
KMHETUYECKUE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX PEaKIUd»,
«PacTBOpBI», «DIEKTPOXUMHUUYECKHUE MPOLIECCHI.

«OCHOBHBIC TTIOHSATHS U 3aKOHBI XUMUM

1. Ompenenute MOJSPHYIO MacCy OHKBUBAJICHTA CICAYIOIIUX BEIICCTB: a)
CEepHON KHCIOTHI; 0) Kaublus; B) TUApOKcuAa Kaublus. [IpuBegute
COOTBETCTBYIOIINE YPAaBHEHUS PEaKIUH.

2. Omnpenenute MOJISIpHBIN 00BEM dKBHBajJeHTa Bogopoaa mpu 900 Mm. pT.CT. U
300°C.

3. Ompenenure Maccy OKCHIa KPEMHHUsI, KOTOPBIM PacTBOPUTCS B PacTBOPE,
coaepxkaiieM 500 r ruapoKcuaa Kanus.

«OCHOBHBIC TEPMOAMHAMUYCCKHE 1 KHHETHYSCKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYCCKUX PEAKITHI
J1st mpe1I0’)KEHHOM peaKITiy OTBEThTE Ha CIICTYIOIINE BOPOCHI:
- DK30- WM DSHIOTSPMHUYCSCKOM SBJISICTCS JaHHAsS PpEaKIUs, OIpPEICInuTe
TeryI0Boi 3¢dekT oOpa3zoBanus 1 Kr m000T0 U3 MPOIYKTOB PEAKIIUU B JAHHOM
mpoiiecce;



- KaK MEHSIETCSI CTeTIeHb OECTIOpsAKa B X0JIe PEaKIINU;
- BO3MOXHA JIM JTaHHAs PEaKUUsl B U30JIMPOBAHHOM CUCTEME IPU CTAaHAAPTHBIX
YCIOBUSIX;
- BO3MOXKHA JIU JAHHAs PEAKLUS B OTKPBITOU CUCTEME IIPU 25°C 1 1000 K. IIpn
KaKOM TeMIiepaType BhIAEISIETCS O0IbIIIE SHEPTUH;
- Kakoi (¢akrtop (PHTPONUMHBIA WIM SHTAIBIHUHBIN) CIIOCOOCTBYET
MPOTEKAHUIO MPOIIECCa;
- 3alUIIATE BBIPAKEHHS KHUHETHYECKOM U TEPMOAMHAMUYECKON Kpapuopccns
MOKAKUTE B3aUMOCBA3b MEK]ly HUMU;
- paccuuTaiTe YMCI0BOE 3HAUECHUE Ky pnopecns TPH TEMIIEPATYPE 25°C u 1000 K.
[Ipu kako# TeMIiepaTtype NOJIHOTA MPOTEKaHUS PEAKIIUU BBILIE;
- YKaXUTE ONTHUMAaJIbHBIE YCIIOBUS MPOTEKAHUS PEAKIUU, UCIIONb3Ys MPUHIUIT
Jle IllaTenve (ycioBus, MpU KOTOPHIX PABHOBECHE CMEIIAETCS B MPSIMOM
HaIlpaBJICHUN).
He 3a0ynpTe ypaBHATH NPEII0KEHHYIO PEAKIIHIO.
PbS (1) + 02 r) = PbO (1) + 802 (r)

AH’ oo, kJIK/Momp - 100,42 0 -219,28 - 296,9
AG® , kJIx/MOIb -9877 0 -189,1 -300,21

«PacTBOpBI»

1. PaccunTaiiTe MOJIApHYIO KOHIIEHTpamuioo 2% - HOTO MO Macce pacTBOpa
xopra Hukess. IImoTHocTs pactBopa 1,055 r/em’.

2. CKObKO TpamMMOB caxapo3bl Haao pactBopuTh B 100 r Boabl, 4TOOBI
TOBBICHTH TeMIepaTypy kumenns Ha 1°C?

3. Paccuuraiite pH cnegyromux pactopos: a) 0,03M HBr; 6) 0,1 N H,Se; B)
0,0008 M CucCl,.

4. Onpenenute npu kakoi konneHtpanuu KOH B pacTBope KOHIIEHTpalus
nonoB xenesa (11) Gyger pasra 1102, K, (Fe(OH),) = 110"

«DIIEKTPOXUMHUYECKHUE TTPOLECCHD)

1. CocTaBUTh CX€MBbI JBYX raJlbBAHMYECKUX BJIEMEHTOB, B OJHOM M3 KOTOPBIX
aHOJIOM CIIYXHJI OBl JKEJIE3HBIH JJIEKTPOJ, a B JPYrOM DJIEMEHTE OH SIBIISIETCS
katooM. Beruuciute DJ[C 3THUX 3J€MEHTOB MNpPH KOHIIEHTPAIUAX KaTOMAHBIX
anextposuToB 0,1 Monw/1, a aHoaHBIX AnekTposToB 0,001 Momb/m1.

2. Ilpu »snekTponusze BOJHOIO pacTBOpa cCyibdara Kajlusg Ha KaToje
BBIJIETUIIOCH 224 1 raza. PaccuuTaTh BpeMs AJIEKTPOJIM3a, €CIM CHJIa TOKa Obliia
paBHa 5 A. IIpuBecTu MojHyI0 cXemy 3JIeKTpoau3a. Paccunrats Maccy BENIECTBA,
BBIJICJIMBIIETOCS HA AaHOJE.



3. IlpuBectu cXeMbl TadbBAHMYECKUX AJIEMEHTOB, BO3HUKAIOIINX MpHU
HapYILIEHUHU LETOCTHOCTHU KEJIE3HOTO U3/EIIUs, MOKPBITOTO HUKEJIEM, PE3YJIbTATOM
paboThl KOTOPBIX SBJSIETCS MPOLIECC KOPPO3HMM: a) BO BIIAXKHOM BO3ayXe; 0) B
Kucioi cpene. [lpuBecTy ypaBHEHHsI MPOIIECCOB U YKa3aTh MPOIYKTHI KOPPO3HUHU.

Ilepen mnpakTUYECKHM 3aHATHUEM CIIEAYyEeT H3YYUTh KOHCHEKT JIEKUUU U
PEKOMEHJIOBAaHHYIO TpernojiaBaTejeM JIUTeparypy, oOpaimias BHHMMaHHE Ha
IPaKTUYECKOE NPUMEHEHUE TEOPUM M Ha METOAMKY pEUIEHUS THUIIOBBIX
0oOy4Jaroniux 3a/1a4 Mo COOTBETCTBYIOLIUM pa3jieiaM U3y4aeMON TEMBI.

[Ipy BBINOJHEHUN WHAMBUIAYAIbHBIX 3aJaHHUM, PEIICHUE 3a4a4 U OTBEThI Ha
TEOPETUYECKHE BOMPOCHI JOJKHBI OBITh KOPOTKO, HO YETKO OOOCHOBaHBI, 3a
UCKIIFOUEHHEM TeX CJIydaeB, KOrja II0 caMOMy CYLIECTBY BOIpOCa Takas
MOTHUBUPOBKa HE TpeOyeTcs, HampHUMep, Korja HYKHO COCTaBUThH 3JEKTPOHHYIO
(dbopMyIy, HalMCaTh YPaBHEHUE PEAKIIUU U T.II.

[lepen BbIOJIHEHHEM JTA0OPATOPHBIX Pa0OT HEOOXOIUMO MPOUTH MHCTPYKTAX
10 TEXHUKE OE€30MAaCHOCTH U pacHucaTbCsl B COOTBETCTBYIOLIEM KypHaje. Toabko
1ocje€ 3TOT0 3HAKOMHUTCS C MOPSAJKOM BBINIOJIHEHUSI J1a0OopaTOpHOW paldoTHI,
TOTOBUTCSI K TPOBEACHHUIO OKCIIEpUMEHTa. B Xole BbINOJHEHUS padOThI
BHUMATEJbHO HAa0MIOAAaTh 3a U3BMEHEHHUSIMU B CUCTEME, IPOBOJUTh U3MEPEHUS, U
3anMchbiBaTh HaOmojeHus. Ecnm TpeOyercs, 3amuchiBaThb YpPaBHEHHUS PEAKLIHM,
nenatb pacuetbl. Ilo pesymprataM 3KcnepuMeHTa JAenarth BbIBOABL. Ilocne
BBIIIOJIHEHHS JTaOOPAaTOPHON pabOThI CTyAEHT O0QOPMIIIET OTYET, OTJAET OTUYET IO
nabopatopHoil paboTe Ha NPOBEepKy npenoaanarento. OTYET BBINOIHIETCA
OTIIEJILHO TIO0 KaXJa0W JlabopaTopHOi pabore. B oTuere, Kak MpaBUIIO, JTOJKHBI
OBITh CIIEAYIOLIUE Pa3/IEIbl:

1. Llenb BbIMOIHEHUS pabOTHI.

2. KpaTkast TeopeTHueckast 4acTh.

3. DKCIepUMEHTAJIbHAS YaCTh.

4. HeoOxoauMble pacy€Thl, ypaBHEHUS PEaKLIUM.

5. BBIBOJBL.

TpeOoBaHus K MpeACTABJICHUIO U 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

[Ipu BBITTOTHEHNH TUCEMEHHBIX PAaObOT HEOOXOIUMO COOJIOIaTh CIICTYIOITHE
npaBuJia:
- paboTy cneayeT BBINOJHATh AKKypaTHO, OCTaBJsAsd MOJA JUIsl 3aMedyaHHid
pELEH3eHTa;
- YCIJIOBHS 337ia4 CBOEr0 BapHaHTa EPENUCHIBATH MOJHOCTBIO;
- IpU pEHIeHHH IJIs1 BCEX NOJYYEHHBIX YHCIIOBBIX 3HAUYEHUH MJOJDKHA OBITh
IPUBEIEHA UX PA3MEPHOCTH;



- MOAPOOHO U3JIOKUTH XOJ] PEIICHUS C MATEMAaTHYECKIUMH TIPEOOPa30BAHUSIMU;
- UCTIOJIb3yeMbIE (POPMYJIbI JOJAKHBI COMTPOBOKIATHCS MOSICHEHUSIMU.

Ecniu pabora He 3aurTeHa, €€ HaJ0 BBINOJHUTH MOBTOPHO C Y4YE€TOM
3aMEeYaHUil TpernojaBaTelsl W MNPEACTaBUTh BMECTE€ C Mpeablaylied paboTou;
WCIIPABJICHUS CJIEAYET BBIMIOIHATH B KOHIIE pabOThl, a HE B PELECH3UPOBAHHOM
TEKCTE.

WunuBunyanbapie  3amaHus, odopmieHHbIe 0€3 COOMIOACHUS YKa3aHHBIX
MpaBuj, a Takke paldOThl, BBINIOJHCHHBIE HE TI0 CBOEMY BapWaHTy, HE
PELEH3UPYIOTCS U HE 3aCUNUTHIBAIOTCS.

KpuTtepusivu oneHKH pe3yJIbTATOB CAMOCTOSITEJbHOI PadoThl CTyAcHTa
SIBJISIFOTCSI:

— YPOBEHb OCBOCHHMSI CTYJICHTOM Y4€OHOTO MaTepuala;

— YMEHHUS CTYy/I€HTa UCIOIb30BaTh TEOPETUUECKNE 3HAHUS MPU BBITIOJTHEHUU
MPaKTUYECKUX 3a]1ay4;

— 000CHOBAHHOCTb U YETKOCTh U3JI0KEHUSI OTBETA;

— odopMIleHHE MaTepraia B COOTBETCTBUU C TPEOOBaHUAMH.

IV. KOHTPOJIb JOCTHKEHMS LEJEN KYPCA

Koab! 1 3Tanbl
N Kontposupy (l)OpMHpOBaHI/iﬂ OueHo4YHbIE CpeAcTBA
eMbIe MOTY.TH KOMIeTeH Ui
n/n
AMCITHTUTHHBL . MPOMeKYTOYHAS
TeKYIIHIl KOHTPOJIb
aTTecTanus
cobecenoBanue (YO-1);
3HAeT: 3a4. Borpocsl Ne |
ATOMHO- OK-7 rect (IIP-1)
a3HOYPOBHEBBIE 3a/1a41 U
1 | monexynspHO yMeer: pasHOYp a
¢ ydeHne IK-1 saganus (ITP-11) TUTOBBIC 3aJIaHUS
nabopaTopHas pabora Ne 1
BIIQJICET:
(TTP-6)
sHae cobecenoBanue (YO-1); 3a4. BOIpOchl Ne 2,
HaeT:
tect (ITP-1) 3,4,5
YpoBH# OK-7 koucnekt (ITP-7);
2 | opranmsauun K-1 yMeerT: Pa3HOYpPOBHEBBIE 3a/1a41 U
- TUTIOBBIC 3aJJaHUS
BemecTsa 3ananus ([TP-11) ¢
Nel,2,3,4
nabopaTopHas pabdora
BIIaJICET
A (I1P-6)
3aKOHOMEPHO cobecenopanue (YO-1); 3a4. BOMPOCHI Ne 6,
3 OK-7 3HACT:
CTH tect (ITP-1) 7,8
MPOTEKAHUS yMeEeT: Pa3HOYPOBHEBBIC 3aJ1a4M U | THUIIOBEIE 3aJaHHSI




peaxiuu I1K-1 3aganus (ITP-11) Ne 6
S naboparopHas paboTa
(ITP-6)
SHACT: cobecenoBanue (YO-1); 3a4. BOmpockl Ne 5,
Tecr (I1P-1) 9,10, 11, 12
4 Xummueckae | OK7 koncnekT (ITP-7);
cHCTeMBL | ppyeq | YMECT: pa3H‘;ay§;’$ZB(;;fﬁ;‘q“ ! moesc e
naGoparopHas paboTa ’
BJIaJICCT: (TTP-6)
SHACT: cobecenopanue (YO-1); | 3au. Bormpocsl Ne 13,
DNEKTPOXUMH | OK-7 tect (ITP-1) 14, 15, 16, 17
5 YecKue | pa3sHOypOBHEBBIE 3a1aUK U
CHCTEMBbI IIK-1 yMeet: zamanus (ITP-11) THUIIOBEIE 3aJaHUS
— nabopaTtopHas pabota Ne 8,9
(IIP-6)

V. CHUCOK YUEBHOW JIUTEPATYPbI U UH®OPMAILIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

OcHoBHas JuTEeparypa

1. TI'muuka, H.JI. OOmas xumus: ydeOHOE IMOCOOME Il HEXUMHYECKUX
cnenuanbHocte By3oB/ H.JI. TI'muaka. — M.: KuoPyc, 2012. — 749c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
2. I'munka, H.JI. 3agaun u ynpaxkHeHus 1o oOier XxuMuu: yueOHoe mocodue st
HEeXUMHUUECKUX crienranbHocTelt By3oB/ H.JI. I'munka; mox pea. B.A. PabunoBuua,
X.M. Py6unoii. — M.: KnoPyc, 2014. — 240c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121 &theme=FEFU
3. O6mass xumus. Teopuss u 3amauun / H.B. Koposun, H.B. Kynemos, O.H.
lNonuapyk, B.K. Kampimoa. —  CII6.: Jlawp, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll id=51723

JlonmosiHUTEIBLHAS JIUTEpaTypa
1. Vraii, S.A. O6mas 1 Heopranuyeckas XuMus: yueOHUK i By3oB/ S.A. VYrail. -
M.: Breicmas mikona, 2007. — 527 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896 &theme=FEFU
2. Bonpxun, B.B. O6mas xumusa. CrnenuanbHbIi Kypc: ydeOHOe mocoOue yis
By30B B oOnactu TexHuku U TexHosoruu/ B.B. Boasxun. — CII6.: Jlans, 2008. —

440c. http://lib.dvfu.ru:8080/lib/item?id=chamo:281661&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:667020&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:729121&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=51723
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:281661&theme=FEFU

3. Bonbxun, B.B. O6mas xumus. U306panubie TiaBel: yueOHOE mocoOue i By30B
B oOislactH TexHuku U TexHonorun/ B.B. Boapxun. — CII0.: Jlanb, 2008. — 378c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU

4. Tenppman, M.U. Xumus / M.U. I'enbpman, B.I1. FOctpatos. — CII6.: Jlans,
2008.— 472 c. http://e.lanbook.com/books/element.php?pll id=4030

5. AxmeroB, H.C. O0mas u nHeoprannueckas xumus / H.C. AxmeroB. — CIIO.:
Jlanb, 2014.— 744 c. http://e.lanbook.com/books/element.php?pll 1d=50684

6. Kpatkuii cipaBounuk pusnko-xumudeckux senuunH /Ilog pen. Paaens A.A. u

[TonomapeBoii A.M. — CII6.: CneumanbHas auTeparypa,1999. — 232c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942&theme=FEFU

7. JIypwe, F0.}O. CnpaBounuk no ananutuueckord xumuu / FO.FO. Jlypee. — M.:
Xumus, 1989. — 448 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:720634&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH

«HHTEepHET»

1. http://e.lanbook.com/

2. http://www.studentlibrary.ru/

3. http://znanium.com/

4. http://www.nelbook.ru/

5. 0asza JaHHBIX (0] BE€IIIECTBAX u ux CBOMCTBAxX
http://www.chemspider.com/

6. Oasa JaHHBIX (0] BCIICCTBAX )41 nx CBOMCTBax
http://pubchem.ncbi.nim.nih.gov/

7. MIOMCKOBAs CHCTEMa MeYaTHBIX MaTepuasoB hitp://www.scopus.com

V. METOAUYECKMHUE YKA3AHUA 11O OCBOEHHUIO
JUCIIUTIIJIMHBI

OCHOBHOW BHUJ JEATEIBHOCTH CTYIACHTOB — CaMOCTOsITelbHAas padoTa Haj
yueOHbIM MaTepuaioM. OHa ciaraeTcsl W3 CIEIYIOMIMX DJIEMEHTOB: W3YYCHHE
MaTepuana Mo y4yeOHMKaM M y4eOHBIM MOCOOMSIM, BBINOJIHEHHE J1ab0paTOpPHOro
MPAKTUKyMa; BBITIOJIHEHUE WHIMBUYyaTbHBIX 3aJaHHIA; cJlaua 3aueTa 1Mo Kypcy.

1. W3yuaTh Kypc XUMHHM pEKOMEHAYETCs MO TeMmaM, MpeABapUTEIbHO
O3HAKOMMBIIKCH C COJEPKaHUEM KaXKIOW M3 HHUX MO MporpamMme (pacrtojoxkeHHe
MaTepuajia Kypca B IporpaMMe HE BCEr/ia COBIAJACT C PACIOJIOKEHHEM €ro B
y4eOHHUKE).


http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4030
http://e.lanbook.com/books/element.php?pl1_id=50684
https://lib.dvfu.ru:8443/lib/item?id=chamo:363942&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:720634&theme=FEFU
http://www.nelbook.ru/
http://www.chemspider.com/
http://pubchem.ncbi.nlm.nih.gov/
http://www.scopus.com/

JlekumoHHbIE 3aHATHS TpeaHA3HAYeHbl i1 OOCYKIEHHs Haumbosee BaKHBIX
TE€M, BBI3BIBAIOUIMX 3aTPYJHEHUS MPU CAMOCTOATEIBHOM HW3YYEHUU Y4EOHOIO
Matepuana. OHHM TOMOTalOT HAMETUTh IUJIaH CaMOCTOATEIBHOTO HW3Y4YEHUs
JUCHUIUIMHBI, OINpPEACNSIOT TEMbI, Ha KOTOpble HEOOXOIMMO OOpaTUTh 0co0oe
BHUMaHue. [lpopaboTky nekuui, O€3yClIOBHO, HEOOXOAMMO COBMEUIATh C
M3YYCHUEM TEOPETUYECKOTO MaTepuaia Mo y4yeOHMKaM W YIEOHBIM TTOCOOHSIM.
YToObl JTydllle 3alIOMHUTh U YCBOUTH M3y4aeMbIil MaTepHall, CIeIyeT COCTAaBIAThH
KpPaTKUH KOHCIEKT, colepKauiuii (OpMyJINPOBKH 3aKOHOB W OCHOBHBIX MOHSATHI
XUMHUM, 3HAYCHUS HOBBIX HE3HAKOMBIX TEPMHHOB M Ha3BaHUU, (GOpMyJbl U
ypaBHEHUSI peaKkIui, MaTeMaTH4YeCKUEe 3aBUCHUMOCTU M HUX BBIBOJABI M T.A. Eciu
€CTh BO3MOXXHOCTb CHUCTEMAaTHU3MpPOBATh MaTepHall, COCTaBbTE I'PAPUKU, CXEMBI,
Tabmuipl. OHM 3HAYUTENBHO OOJIETYaloT 3allOMHHAHUE M YMEHBINAIOT 00beM
KOHCIIEKTUpyeMOoro marepuana. KpaTkuii KOHCHEKT Kypca OyJeT moje3eH Npu
MOBTOPEHUH MaTepHasa B MepUO/I MOITOTOBKU K 3aUeTy.

2. Tlepen mpakTUYECKUM 3aHATHEM CIEAYeT H3yYUTh KOHCIEKT JIEKIUU |
PEKOMEH/IOBaHHYIO IIpENojaBaTeieM JHUTepaTrypy, oOpaiias BHHMAaHHUE Ha
IPAKTUYECKOE TMPUMEHEHHE TEOPUM M Ha METOAMKY pELIEHUS THUIIOBBIX
oOyJarolux 3ajad M0 COOTBETCTBYIOLUM pa3jeiaM H3ydaeMoil Tembl. Perienue
3aJa4 — JYYIIMA CHOCOO MPOYHOTO YCBOCHHUS M 3aKPEIUICHUS TEOPETUYECKOTO
maTepuana. Ha mpakTHueckoM 3aHSITHH TJIaBHOE — YSCHUTH CBS3b pPEIIaeMbIX
3a7a4 C TEOPETUYECKUMH MOJOXeHUsIMH. [Ipu pemeHnn mpeayiokeHHON 3aaadun
HY>KHO CTPEMHUTHCS HE TOJIBKO MOTyYUTh MPABHIBHBIA OTBET, HO M YCBOUTH OOIINI
METOJl pelleHus MOAOOHBIX 3ajmad. Jlns BegeHus 3amucedl Ha MPaKTUYECKUX
3aHATUSAX OOBIYHO 3aBOJAT OTACIIbHYIO TETPAb.

[Tpu BBIMONHEHWH WHAUBUAYAJbHBIX 3aJaHUM, pelIeHHe 3ajad U OTBEThl Ha
TEOPETUYECKHE BOIPOCHl JOJKHBI OBITH KOPOTKO, HO YETKO OOOCHOBAaHBI, 3a
UCKITIOYCHHEM TeX CllydaeB, KOIJa [0 CaMOMy CYIIECTBY BOIpOca Takas
MOTHBHPOBKa He TpeOyeTcs, HalmpuMep, KOrja HY)KHO COCTaBUTH JJIEKTPOHHYIO
dbopmyiy, HanMCaTh YpaBHEHHUE PEaKIUH H T.11.

[Ipu BBITTOTHEHUH TTHUCHMEHHBIX PA0OT HEOOXOIUMO COOIOAATH CICAYIONINE
npaBuia;
- paboTy cneayeT BBINOJHATh AaKKypaTHO, OCTaBJsAs MOJS JUIsl 3aMedyaHUil
pEIICH3EHTa;
- YCIIOBHS 3aj]ad CBOETO BapHaHTa MEePENUCHIBATH MOJHOCTHIO;
- TpU pEHICHWH IJIs BCEX IMOJNyYEHHBIX YHUCJIOBBIX 3HAUYCHUH IOJKHA OBITh
NpUBEICHA UX Pa3MEPHOCTH;
- IOAPOOHO M3JI0KUTDH X0 PELICHHS C MaTEeMaTHYECKHUMHU ITPEOOPa30BaHUSIMU;
- UCIIOJIb3yeMble (POPMYIIBI JOKHBI COMTPOBOXKAATHCS MOSICHEHUSMH.



Ecniu pabora He 3auTeHa, €€ HaAO BBIIOJHUTH MOBTOPHO C YYETOM
3aMeYaHuil TpenojaBaTeiss U MNPEICTaBUTh BMECTE€ C Npeablaylied paboToM;
UCIIpaBJICHUS CIIEyeT BBIMIOJHATH B KOHIIE pabOThl, a HE B PEUEH3HUPOBAHHOM
TEKCTe.

3. Lenbto mabopaTopHbIX pabOT MO AUCHUIUIMHE SBISETCS CO3HATEIBHOE U
rIyOOKOe YCBOEHHE BaKHEUIIMX MOJIOKEHUH MPOrpaMMbl Kypca OOIIeld XUMHH,
npuoOpeTeHNe HABBIKOB OOpalleHHs C XMMHYECKON MOCYAOH, peareHTaMu u
IIPOBEJICHUS ONPEIECICHHBIX XUMUYECKUX HCCIENOBAHUM MpU COOJIIOJIEHNUN
TpeOOBaHMM TEXHUKU OE30MaCHOCTU, BBIMOJHEHUS PAcu€TOB MO NMPUBEACHHBIM B
METOJMYECKOM YKa3aHUM YPaBHEHUSIM U HAIMCaHUS YPAaBHEHHUM XHWMHYECKHX
pEaKiuu.

[Ipu noaAroToBke K 1a00PaTOPHBIM 3aHATUSAM CTYAECHT JTOJDKEH:

- U3yYUTbh TEOPHIO MO TEME JIA0OPATOPHON PadOThI, HCIOJIb3Ysl KOHCIIEKT JEKUUN U
PEKOMEHYEMYIO JIUTEpaTypy;

- IOJIYYMTh JOIYCK K paboTe B 1ab0paToOpuu, O3HAKOMUBIIUCH C MHCTPYKIUEHN 10
TEeXHHUKE 0€30I1acCHOCTU Ha Kadeape;

- O3HAKOMHUTBHCSA C KOHTPOJIBHBIMU BOIPOCAMHU K JIaDopaTOpHOW paboTe U ObITh
TOTOBBIM OTBETUTH HAa HUX BO BPEMs JIONYCKa K BBIIIOJHEHHUIO pa0dOThI;

- COCTaBUTbH IIJIaH BBIMOJHEHUS ONBITOB C YYETOM IPaBUJ TEXHUKH O€30MMaCHOCTH;
- 0OpMUTH OTUET O BBINMOJHEHHON padoTe (OTYeT BBIMOJHSIETCS OTIEIBbHO IO
KXol JnaboparopHoil pabotre. B oTuere, kak MpaBUIO, JIODKHBI OBITh
CJIEIYIOLIUE PA3/AEIIbL:

1. Llenb BbIOJTHEHUS paOOTHI

2. KpaTkas TeopeTHueckas yacThb

3. DKcnepruMeHTalbHAs 4acTh

4. HeoOxoauMble pacu€Thl, ypaBHEHUS PEaKIIUi

5. BoiBOJIBI);

- 3aIIUTUTh UTOTH PabOTHI.

4. Ecnu y CTyJ€HTa BO3HUKAIOT 3aTPYAHEHUS MPU HM3YyYEHUU Kypca CIEIyeT
oOpalaThCs 3a KOHCYJIbTAllUEN K BeIylIeMY MPENoJaBaTeNo.

5. K cpmaue 3auera jgomyckarOTCSi CTYIEHTBI, KOTOpBIE  BBIMOJIHUIH
WHIUBUYAJIbHBIE 3aJaHUs [0 OCHOBHBIM pa3feiiaM Kypca, BBIIOJHHUIN H
3alIUTHIIM OTYETHI IO JAOOPATOPHOMY MPAKTUKYMY.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JAUCHUIIJIINHBI
1. Cnenmanv3upoBaHHBIE JTA0OPATOPUHM IO XWUMHUHU, OCHAIIECHHBIE CHUCTEMOM
BEHTWJISAIINHY, JTA0OPATOPHOUM MeOenbio U MpudopaMu, HEOOXOIUMBIMH JIJIs
BBITIOJIHEHUS TA00OPATOPHBIX PaboT.



71a00paTOPHBIX PadOT.

HaGopel maTepuaioB M pPEaKTUBOB HEOOXOAMMBIX IS BBIMOJTHEHUS

JlabopaTopHas mocyaa A NPOBEJCHUSI OIBITOB: PA3JIMYHbIE MPOOUPKH,

KOJI6I>I, IMUIICTKHY aHAJIUTUYCCKHC, 6I0pCTKI/I UT.HO.

ViIl. ®OHJAbI ONEHOYHBIX CPEJICTB

IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB
M0 AUCHUILINHE «XUMUA»

Kox u opmyaupoBka
(popmytup dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMITETEeHIHH
cojiepKaHmne HPOIIECCOB CaMOOpraHu3aIiu u
3naeT caMoo0pa3oBaHus, HX OCOOCHHOCTH M TEXHOJIOIMH
OK-1 crocoGHOCTD K peasarin
CaMOOpraHu3alny 1 VMmeer | YCTaHAaBIMBAaTh HPHOPUTETHI HPH BHIOOpE peLICHHil C
€camMo00pa30BaHUIO YUETOM YCIOBMH, CPEACTB U TMYHOCTHBIX BO3MOXKHOCTEMH
Bnaneer nprUeMaMi OpraHU3all|K POIEcca CaMooOpa3oBaHUs
OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHS XHMHYECKHX
3gaer | IPOIIECCOB M CMOCOOBI PELICHHS THIIOBBIX XHMHYECKUX
I1K-1 cnocobHoCTBIO 3a7a4 C KCIOJIb30BAHUEM HEOOXOIUMBIX METOJOB U
AHAITM3UPOBATH CPEJICTB aHaNMH3a
COCTOSIHUE M JIMHAMHUKY
NPUMEHATh  0a3oBble  XMMHYECKHE  3HAHUS W
00BEKTOB
Vmeer | OCYLIECTBISTh aHAIH3 COCTOSHHUSA M AMHAMHKH O0BEKTOB
JEATENBHOCTH C
JESATENBHOCTH  C  WCIONB30BAHHEM  HEOOXOMUMBIX
HCIIOJIb30BAHHEM
METOJIOB H CPEJICTB AaHAITU3a;
HEOOXOIUMBIX METO/IOB
U CPEJICTB aHANH3a Brancer HaBBIKAMH PEIICHHUS XUMUYECKHMX 3a/1a4 U MCIIOJIB3YeT UX
ACCT | nns  amanm3a  COCTOSHMS ¥ JIMHAMHKM — OOBEKTOB
JEATENLHOCTH
Koab! 1 3Tanmbl
Ne | Konrpoanpy dopmupoBanus Oueno'neble cpeacTsa
| EMBIE MOy KOMIIeTeHIH i
n/n
JMCHHMILTHHBI . MPOMEKYTOUHAS
TEeKYIIH KOHTPOJIb
aTTecTANUSs
3HAeT: cobecenoBanue (YO-1); Nel
- 3a4. BOIPOCHI No
ATOMHO OK-7 tect (TTP-1) P
1| mosexynspro [IK-1 Pa3sHOYPOBHEBBIE 33/1aUH
- Meer: THUIIOBBIE 3a/IAHUS
¢ yHenue v u 3aaanus (ITP-11) Ne 1
o
BJIAJICET: naboparopHas paboTa




(ITP-6)
S cobecenoBanue (YO-1); | 3au. Bompock Ne 2,
Haer:
tect (ITP-1) 3,4,5
YpoBHH OK-7 koHcrekt (ITP-7);
TUTIOBBIC 3aJIaHHsI
2 | oprammsaui K-1 yMeEeT: pa3HOYpPOBHEBHIC 3a/1a41 Nel 2 32[ 4
- g b b b
BelecTsa u 3aganus (ITP-11)
naboparopHas pabota
BJIaJICCT:
(TTP-6)
cobecenoBanue (YO-1); | 3au. Bompocs Ne 6,
3HAeT:
3aKOHOMEPHO rect (IIP-1) 7,8
MEeT: a3HOYPOBHEBBIE 3a/1a4H
HPOTCKAHMS [1K-1 y p P THUIIOBLIE 3aJaHUS
peaKiy v 3ananus ([1P-11) Ne 6
ee naboparopHast pabora )
BJIAJICCT:
(TTP-6)
cobecenoBanue (YO-1); | 3au. Bompockl Ne 5,
3HaeT:
tect (ITP-1) 9,10, 11, 12
4 XUMHUYECcKHe OK-7 koHenexT (IP-7);
MEET: a3HOYPOBHEBBIC 3a/1a4H
CHCTCMBI [IK-1 y p P TUIIOBEIE 3aJaHUS
u 3apanus ([1P-11) Ne 5.7
9 b
aee nabopaTtopHas pabota
BJIAJICCT:
(TTP-6)
) cobecemoBanue (YO-1); | 3a4. Bompochkl Ne 13,
3HaeT:!
DeKTPOXUMHU OK-7 tect (ITP-1) 14, 15, 16, 17
5 qecKue pPa3HOYPOBHEBBIC 3a/1a41
yMeEeT:
CHCTEMEI [1K-1 u 3aganus (ITP-11) TUIIOBBIE 3aJaHUS
nabopaTopHas pabota Ne 8,9
BJIaJICET:
(TIP-6)
IlIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIIUI
Koa m
Jransl GOpMHPOBAHHA
¢popmyaupoBka KPUTEPHH MoKa3aTeJan
KOMIeTeHIHH
KOMIEeTeHIUH
cofiepKaHue
3HaHHE
IPOLIECCOB
3HaeT OCHOBHBIX CIOCOOHOCTh
CaMOOpraHu3aIH
(noporo | PUEMOB apryMEHTHPOBaHHO
OK-1 cnocobuocts | 4y 4 OpraHu3aIuu 00OCHOBBIBATE
K caMo00pa3oBaHus,
YPOBEHb Semtioc mporiecca MPUHHUMAaEMBbIC
UX 0COOCHHOCTH U
caMoOpratHusaitin ) camM000pa3oBaH | pemieHus
TEXHOJIOTUU
1 us;
caMo00pa30BaHUIO pean3anm
YMeeT | yeranapnusars yYMEHHUE CIIOCOOHOCTH
(HpOl];]jI/I IPUOPUTETHI IPH | CAMOCTOSTENBH | BBITIOJHATE
HyTHIH) BBIOOpE pEIlleHU | O OPraHU30BaTh | CTaHAAPTHBIC




C y4eToM mporecc neiictBus (oTo0D,
YCIIOBUH, CPECTB OBJIAJICHUS KJIacCU(UKALIUS,
U JIMYHOCTHBIX uH(popMaInuel | COCTaBICHHE CXEM,
BO3MOXHOCTEH cUucTeMaTu3anus
JAHHBIX U T.I1.)
CIOCOOHOCTB K
OpraHu3aIu
pabouero mMecra,
CIOCOOHOCTH K
CUCTEMAaTH3AINH
BIIQJICHUC
Brazee | ipreMamu 5 yueGHOro MaTepHania,
TEXHHUKOM
T OpraHusaiii 5 CIIOCOOHOCTH K
aboThI ¢
(BbICOKH | TPOLECCA P CaMOCTOSATEILHOMY
it JAUTEepaTypHBIMU
) caMmoo0pa3oBaHMs patyp W3YMEHHIO 1 AHATH3Y
UCTOYHUKAMU; .
yueOHOU
uHbopmanuu
3HAHHE
OCHOBHEBIC .
0COOEHHOCTEH 1
3aKOHOMEPHOCTH . CIOCOOHOCTh
CBOICTB
MPOTEKAHUS IrPaMOTHO
OCHOBHBIX
XUMHYECKHUX OIIepUpPOBATH
XUMHYECKHX .
MIPOLIECCOB U XUMHYECKON
3naeT CHUCTEM, .
(moporo | CIIOCOOBI PELIEHUS TEPMUHOJIOTHEH;
N HEOOXOIUMBIX;
BBIi THIIOBBIX CIIOCOOHOCTh
3HAHHE
YPOBEHb | XUMHYECKHX OOBSICHSITH pEIICHHE
OCHOBHBIX
) 3amaq ¢ THUTIOBBIX
Croco0oB
HCIIOJIb30BaHNEM XUMHUYECKHX 3a7a4 B
IK-1 penrenus .
HEO0XOIUMBIX npogeccuoHaIbHON
CITOCOOHOCTBIO THUIIOBBIX
METOJIOB H JeSTeNbHOCTH
AHAJIIM3UPOBATH XUMHUUYECCKUX
CPEJICTB aHalInu3a
COCTOSIHUEC U 3aJ1ad4,
ANHAMHUKY IIPUMEHSATH 5
CIIOCOOHOCTH
00BEKTOB 6a30BbIE
MEHU MPAaBUIIBHO YUTATh
JeSITENIbHOCTH C XHUMHUYECKHEe yMeHHe p 0
A —— AT 1 BBIOWpATH, XUMHYECKHUH TEKCT;
CpaBHMBATH U CIIOCOOHOCTH
HEOOXOIMMBIX OCYILECTBIIATH p
aHAIM3UPOBATh | MPABUIHHO
MCTOJOB U CPCACTB | Vyeer | aHAIH3 COCTOSTHUS p p
TTOJTY9ICHH WHTEPIPETUPOBATH
aHaJIn3a (HpO,Z[BI/I U JUHAMHU KU i Yio prp P
. XUMHUYECKYIO “H(pOpPMAIIUIO O
HYTBIH) | 0OBEKTOB
WH()OPMAIIHIO B | XUMHUYECKUX
JIESITEIILHOCTH C
npodeCCuoHaANIb | BEIIECTBAX U
HCIIOJIb30BaHUEM .
HOI mpoiieccax B
HEO0XOIUMBIX .
JEeSTeIbHOCTH npodeccroHanbHOM
METOJIOB H
JEeSTeIbHOCTH
CPEIICTB aHAIN3a;
Brnanee | HaBbiKamu BIIQJICHUC CIIOCOOHOCTH
T pelreHus OCHOBHBIMH CaMOCTOSITEITLHO




(BBICOKH | XUMHUYECKUX METOJaMU BBIOHMpATH CIOCO0 U

i) 3a71a4 U pelieHus OCYIIECTBIISITh
MPUMECHECHHUS UX TUTIOBBIX 33/1a4 | pEIICHHE
JIUISL aHAJIn3a B IIOCTABJIEHHBIX
COCTOSTHHS U po(heCCUOHAb | TEOPETUICCKUX U
JMHAMUKH HOH IKCIIEPUMEHTAITbHBIX
00BEKTOB JIEATEIBHOCTH XHMHYECKHX 3a/1a4 B
JIEATENLHOCTH po(heCCHOHATILHOM

IESITEIbHOCTH

l. IIpome:kyTounass  arrecramusi  CTyaeHTOB. [Ipomexyrouynas
aTTecTalsl CTYJEHTOB [0 JUCLUUIUIMHE IIPOBOJUTCA B COOTBETCTBHHM C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu JIBDVY u sBisiercs 00s3aTenbHOIM.

K arrectannu no IMCHMUIUIMHE AOMYCKAIOTCS CTYIEHTBI, BBITIOJHUBIINE BCE
7a00paTOpPHBIE U MPAKTHYECKUE paOOThI U 3aLIUTUBILINE OTUETHI 10 HUM.

IIpuMepHbIi nepevyeHb OeHOYHBIX cpencTts (OC)

YcTHBIH onipoc

1. 3auet — Bomnpocsl k 3a4eTy.

IlepeyeHb TUIOBBIX 3a4€THBLIX BOIIPOCOB

l. OcHOBHBIE TIOHATHS M 3aKOHbl XMMHHU. 3aKOH COXPAHEHUsS MACChl U
DHEPIUM, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTBA, TIa30BbIC 3aKOHBI, 3aKOH
SKBUBAJICHTOB. OJKBUBAJICHT, (DAKTOp HKBUBAJCHTHOCTHU, MOJIIpHAs Macca
HKBHUBAJICHTA BEIIECTBA, MOJIAPHBIN 00beM SKBUBaJeHTa BellecTBa. HaxoxneHue
MOJIIPHOW MacChbl SKBUBAJICHTA MPOCTBHIX U CJOKHBIX BELIECTB, YYACTBYIOUIMX B
KUCJIOTHO-OCHOBHBIX U OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

2. Crpoenue aroma. KBaHTOBO-MexaHMYeckass Mojedb aroma. KBaHTOBbIE
yucna. [Tonsitue opOurtamu. [lpuHuun Hammenwieil sHepruu, npuHiun [laymnm,
npaswio ['yana, npasmwio KieukoBckoro. CTpoeHMEe MHOTO3JIEKTPOHHBIX aTOMOB.
OcHOBHOE U BO30YXJEHHOE COCTOSIHHS aToMa. BaleHTHOCTh U CTENEHb
OKHCJICHUS.

3.Ileprionnueckass cUCTEMAa M TMEPUOJUYECKUI 3aKOH B CBETE YUYEHHUS O
CTPOCHUM aToma. 3aBUCUMOCTb CBOWMCTB 3JEMEHTOB M WX COEAUHEHUU OT
ITOJIO’KEHMS DJIEMEHTA B IIEPUONYECKON CUCTEME.

4. Xumunueckasd cBsi3b. OCHOBHBIC BHUAbI M XaPAKTEPUCTUKU XHUMHUYECKOU
CBSI3U. DHEPrus, NJIMHA, HAMPABICHHOCTh, HACBHIIIEHHOCTh. KOoBaeHTHas CBSI3b U
ee XapakTepucThku. MeToJl BaJeHTHBIX CBs3ed. /[Ba MexaHu3zMa oOpa3oBaHUs
KOBAJIGCHTHON CBSI3M: OOMEHHBI W JOHOPHO-aKIEeNTOpHbIA. MoHHas cBs3b, ee
OTIUYUTENbHBIE 0COOEHHOCTH. BomopoHas cBs3b. MeTamudeckas CBs3b.



5. Kowmmnekcueie coeauHeHus. KomriekcooOpasoBaTenu, JUTaH]IbI,
KOOPJIMHALIMOHHOE YHUCJIO, BHYTPEHHSE M BHEIIHSS cdepa, TUMbl XUMHYECKOU
CBS3W B KOMIUIEKCHBIX coeAuHEHUsX. [lepBuuHas M BTOpUYHAs OUCCOLAALIMS
KOMIUIEKCHBIX ~ coequHeHnil. KoHCTaHTa HECTOMKOCTH M YCTOMYMBOCTHU
KOMIUIEKCHOTO MOHA. Peakiinn KoMIuiekcooopa3oBaHusl.

6. 3aKOHOMEpPHOCTU TMPOTEKAHUS XUMHUYECKUX TMporeccoB. (OCHOBHBIE
TEPMOJMHAMHYECKHE (PYHKIIMH COCTOSHUS: 00O03HaueHue, (PU3MUECKUU CMBICIH,
cnocoObl pacuera. IlepBblii 3akoH TepMoAMHAMUKH. TemioBbie 3PHEKTHI
M300apHBIX M HU30XOPHBIX IpoieccoB. 3akoH ['ecca u ero cueactBus.
TepMoxumuyeckue ypaBHEHHMS. BTopol 3akOH TEPMOAWHAMHKH. OHTPOIIUS.
Oueprus ['m66ca. O6benMHEHHBIN 3aKOH TepMoauHaMUuKu. CBsi3b sHepruu ['ndoca
C KOHCTaHTOM paBHOBECHs. Y CIIOBHSI CAMOIIPOU3BOJIBHOIO IPOTEKAHUS MPOIIECCOB
B Pa3IUYHBIX CUCTEMAX.

7. Xumunueckas kuHetuka. l[Ipoctele m cnoxsble peakuun. Kunermka
TOMOTEHHBIX M TE€TEPOreHHBIX MpOoIEecCOB. PDaKTOPhI, BIMIIOUIME HA CKOPOCThH
peakuuu. 3akoH JAeHCTByrommMx Macc, npaBwio Bant-T'odda, ypaBHeHue
AppeHnunyca. DHeprus aktuBaiuu. Karanms.

8. Xumunueckoe paBHOBecue. HeoOpatumble u 0OpaTUMBIE pEaKIUU.
Kunernueckoe ¥ TepMOJMHAMHYECKOE YcioBUs paBHOBecus. KoHcraHTa
paBHOBECHA: KHHETUYECKass M TEpMOAMHAMUYECKas JJsi TOMOIEHHBIX U
reTeporeHHsIx npoueccoB. BzanmocBsass mexay Ke u Kp, Ke u Ka.

9. O6mue moHATHS O pacTBOpax. TepMoAMHAMUKa MPOIIECCOB PACTBOPECHMS.
PactBoprMocTs. CiocoObI BBIpaKEHHUS COCTaBa  pacTBOPOB:  MaccoBas  JIOJI,
MOJISIpPHAsi KOHLIEHTPALIMS, MOJISIPHAsE KOHIIEHTPalUsl SKBUBAJIICHTOB, MOJISIIILHOCTb.
KosunratuBHble CBOWCTBA PACTBOPOB HEJJICKTPOJIUTOB M BJIEKTPOJUTOB. HX
IIPaKTUYECKOE UCIIOJIb30BAHUE.

10. OcHOBBI TEOpPUU IIEKTPOIUTUIECKON Auccoruanii. CHIbHbIE U cladbie
ANEeKTpoJauThl. KOHCTaHTa JauMcconManuMd M CTENEeHb JUCCOLMAIMU. 3aKOH
OctBanpaa. MoHHOE TPOU3BEICHUE BOJIbI, BOJIOPOJAHBIN MTOKA3aTENb.

11. Tunponuz coseir. MoJekysipHble ¥ HUOHHO-MOJICKYJISIPHBIC YPaBHEHUS
ruaponusa. Koncranta u crenens rujponn3a. OakTopsl, BIUSIONIME HA CTENEHb
TUAPOIIU3A.

12. Kommouansie pactBopbl. CrocoObl mosyuenusi. CTpOCHHE MUIIEIUIBI.
YCTOMYMBOCTD U KOATYJIALIUA.

13. OKHUCIUTETHLHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI: KIIACCU(PUKALINS, METOIbI
COCTAaBJICHMSI, KPUTEPUU HANIPaBICHHOCTU. [IOHATUS OKHUCTUTENS], BOCCTAHOBUTETIS,
Ipolecca OKUCIEHUs, TPOLIECCa BOCCTAHOBJICHUS.

14. Tlomarue 00 OdJICKTpPOAHOM IIOTEeHIMane. YpaBHeHwe HepHcra.
CrangapTHBIN BOJOPOAHBIN AMekTpo. Kinaccudukamus 351eKTpoaoB.



15. XuMuueckwe WCTOYHHMKH TOKA: KIacCU(PHKaIMi, TOKOOOpa3yrolIre
peakuuu, pacuer IJC, u3meHeHus cBOOOIHOM sHepruu ['nOOCa, KOHCTAHTHI
paBHOBECHS.

16. DnexTponu3 pacmiaBoB U pacTBOpoB. [locienoBareTbHOCTh KATOAHBIX U
AHOJHBIX TPOILIECCOB. JEKTPOIU3 C PACTBOPUMBIMU UM HEPACTBOPUMBIMU
anekTpoaamu. 3akoHsl Papaned. Beixon o Toky. [Ipumenenue annekTpoiaunsa.

17. Koppo3us MeETaioB: XUMHUYECKas M DJJIEKTpoXUMHUYecKas. DakTophl,
BIUSIONINE HA CKOPOCTh DJIEKTPOXUMHUYECKOW Koppo3uu. CrocoObl 3aliuThl
METaJIOB OT KOPPO3UHU.

YMerh (THIIOBBIE 3aJaHUS):

1. KiaccuduimpoBath XuMUYECKUE COCAMHEHHUS.
2. OnpenensiTh COCTaB aroMa, €ro CTPOEHHUE, BIUSIHUE AJIEKTPOHHOU CTPYKTYpbI
aTOMOB  Ha  KHUCJIOTHO-OCHOBHBIE,  OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE U
KOMILJIEKCOOOpa3yIoIlIne CBOMCTBA.
3. OnuceIBaTh CTPOCHUE U CBOMCTBA MOJIEKYJI 11O TUITY XUMHUUYECKUX CBS3EH.
4. OnpenensTe BUIBI MEKXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
5. OnwuceiBaTh pa3lIUYHBIE THUIIBI XHMHYECKUX CHUCTEM, UX Ba)KHEHIIUE
XapaKTEPUCTUKHU U CBOWCTBA.
6. Wcnonp3oBaTh TEPMOJAMHAMUYECKUN M KUHETUYECKUN METOMAbl JJISI OIEHKHU
BO3MOXXHOCTH MPOTEKAHUS, HANPABICHUSA U YCIOBUU MPOTEKAHUSI XUMUUYECKUX U
(U3UKO-XMMHUYECKHUX MTPOLIECCOB.
7. OnpenensiTb KAUeCTBEHHbIE M KOJIMUYECTBEHHBIE XapaKTEPUCTUKU PACTBOPOB U
MPOLIECCOB (rumpararum, U CCOLMALINH, TUAPOIIN3a, OCaXICHUS,
KOMITJIEKCOOOpa30BaHMsl, KOJIJIOUI000pa30BaHuUs ).
8. OOBsACHATH pabOTy XUMHUYECKUX HCTOYHUKOB TOKa, paccuuThiBaTh IJ(C;
00OCHOBBIBaTh BBIOOpP MPOLIECCOB, MAYIIMX HA DJEKTPOAAX MPU DJIEKTPOIU3E C
Y4€TOM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMAJIOB.
9. llaBaTh XapakTEPUCTHKY TIPOIECCOB KOPPO3UH PA3THUYHBIX METALIUICCKUX
CHUCTEM B YCIIOBUSIX PA3JIMUHON JICTIOSPU3AIIUY.
Il. Texkymasi arrecranmsi CTyAeHTOB. Tekyias arrecranus CTYACHTOB 10
JVCLUUIUIMHE MPOBOJUTCA B COOTBETCTBHUM C JIOKAJTbHBIMA HOPMAaTUBHBIMU aKTaMU
JIB®Y u sBnsercs o0s3aTeIbHOM.

IIpuMepHbIi nepevyeHb OleHOYHBIX cpencTs (0OC)

|. YcTHblii onpoc

1. CobGecenoBanue (YO-1) (CpeAcTBO KOHTpOJIS, OpPraHM30BAaHHOE Kak
cnenuanbHas Oeceia mpenojaBaTeis ¢ O0y4arolMMCS Ha TEMbl, CBSI3aHHBIE C
U3y4aeMol JUCIUIUIMHOW, W PAacCUYMTAaHHOE Ha BBIACHEHHE OOBeMa 3HAHUU
oOyuJarolerocs: Mo OnpeneIeHHOMY paszieny, Teme, npobiaeme u T.1.) - Bompocsl
10 TeMam/pas3ziesiaM JTUCIUTITAHBI.



Bomnpocsl a1 codecenoBanus
10 TUCUHUILITUHE « XUMUS»

Pa3zjnen 1. AToMHO-MOJIeKYJISIDHOE YYeHHe

1.

2.

OCHOBHBIE TIOHATUSA U 3aKOHBl XMMHHM B CBET€ AaTOMHO-MOJEKYJIIPHOTO
YYEHHS.
OCHOBHBIE KJIaCChl XMMHUYECKUX COCIUHEHUM M I€HETHYECKAsl CBSI3b MEXIY

HHUMMU.

Pa3zneus 2. YpoBHM OpraHnu3anuu BelecTsa

1.

o ok w

7.

Hcropuss pa3BUTHS MPEACTABICHUN O CTPOEHUMU aroma. KBaHTOBO-
MEXaHHYECKHUE MPEICTABICHHUS O CTPOCHUH aTOMA.

[leproguyeckre 3aKOHOMEPHOCTH B CTPYKTYpE€ AaTOMOB W HW3MEHEHHUH
CBOMCTB aToMOB. llepmoandecknii 3akoH M nepuoauyeckas cucrema JI..
Meunneneena.

XapakTepucTrKa 3JIEMEHTA 0 €0 MOJIO0KEHUIO B MEPUOIUYECKON CHCTEME.
OCHOBHBIE YEPTHI U BUAbl XUMUYECKOMN CBSI3H.

OCHOBHBIE XapaKTEPUCTUKA XUMHYECKOMN CBS3U.

OcobenHoctu Metoza BaleHTHBIX cBsizeit (MBC) u MeToma MoOJIeKyIsSpHBIX
opoutaneit (MMO — JIKAO).

MexMoneKysipHble B3auMOJICHCTBUS

Pa3nen 3. 3aKkOHOMEPHOCTH MPOTEKAHUS MPOLECCOB

1.

OcCHOBHBIE  TEpMOJUHAMUYECKHE  (YHKIUU  COCTOSIHHSI  CHUCTEMBI:
o003HaueHue, GPU3NUECKU CMBICII, CIOCOOBI pacyeTa.

OcCHOBHBIE 3aKOHBI TEPMOAMHAMUKU: (POPMYIUPOBKH, MATEMATUUECKHE
BBIPAKEHUS, IPUMEHEHHUE K PA3JIMYHBIM CUCTEMAM.

Kputepun caMONpoU3BOJBHOTO MPOTEKAHHsSI MPOLECCOB B Pa3IMYHBIX
CUCTEMAX.

XuMuueckass KuHeTHka. [loHsATHE CKOpOCTHM XMMHYECKOW PEAKLHH.
®dakTOphl, BIUSIONIME HA CKOPOCTh TOMOTEHHBIX U T€TEPOre€HHBIX
MPOIIECCOB. 3aKOH AEHCTBYIOIMMX Macc, npaBuio Baut-I'odda, ypaBHeHue
Appenunyca. Katanus.

Xumudeckoe paBHoBecHe. KMHETHUECKOE U TEPMOJAMHAMUYECKOE YCIOBUS
paBHOBecHs. BHIbl KOHCTAaHT PaBHOBECHS U B3aMMOCBSA3b MEXIY HHMHU.
Tepmonunamuueckoe obocHoBanue npuniuna Jle-lllarense.

Pa3nen 4. XuMunueckue cucTeMbI

1.
2.

Knaccudukarus pacTBopos.
OCHOBHBIEC XapaKTEPUCTUKU U CBONCTBA PACTBOPOB HEIIICKTPOIUTOB.

3. OCHOBHBIE XapaKTEPUCTUKHN M CBOMCTBA PACTBOPOB JIEKTPOJIUTOB.

Paznen 5. DjaekTpoxuMudecKue CUCTEMbI

1.

XHUMHUYECKHE UCTOYHUKHN TOKA: FaJIbBAHUYECKHE OJIEMCHTEI, aKKYMYJISATOPEI,



TOIUIMBHBIE OaTapeu.
2. Buapl KOppO3HMOHHBIX MPOILIECCOB U CIIOCOOBI 3aLUTHI OT KOPPO3HUHU.
Kpurepuu ouneHku:
) OaJIJIOB BBICTABIISIETCS CTYICHTY, €CIIM OH 00CTOATENBHO, C I0CTATOYHOM

IOJTHOTOW M3JIaraeT COOTBETCTBYIOIIYIO TEMY; AAaeT NMpaBUJIbHbIE (POPMYIUPOBKH,
TOYHBIC OTPEICICHUS, TMOHATHS TEPMHHOB, MOXET OOOCHOBaTh CBOH OTBET,
MPUBECTH HEOOXOUMBIC TPHUMEPHI; MPABWIBHO OTBEYACT HA JOIMOJTHHUTEIIHHBIC
BOIIPOCHI TPEMOJaBaTeNsl, WMEIOIMNE IIEbI0 BBISCHUTH CTEIEHb TOHWUMAaHUS
CTYJICHTOM JIaHHOT'O MaTepuaa,

4  OGamna, ecnu MpU U3JIOKEHUU ObUIM JOMYIICHBI 1-2 HeCyleCTBEHHBIE
OIIMOKH, KOTOpPhIE OH WCHPABISIET IIOCJIE 3aMEYaHMsl MpenojaBaTelis; IaeT
paBUIbHBIE (DOPMYTUPOBKH, TOUHBIE OIMPEACIICHUS, TTOHSATUS TEPMHHOB; MOXKET
000CHOBaTh CBOM OTBET, MMPUBECTH HEOOXOIMMEBIE MPUMEPHI; TPABUILHO OTBEYACT
Ha JIOTIOJIHUTENBbHBIE BOMPOCHI TPENOJaBaTeNsl, UMEIONINE IIeNbI0 BBISICHUTD
CTETICHb IOHMMAaHUS CTYJICHTOM JJAaHHOTO MaTepuaa,

3 Oamna, eciu: IpH U3JI0KEHUH ObLIa JoMyIlIeHa | CylecTBeHHas OIuOKa;
CTYJEHT 3HAeT M MOHUMAET OCHOBHBIE TMOJIOKEHUS JAHHOM TEMBbI, HO JOMYCKAaeT
HETOYHOCTU B (OPMYJIUPOBKE TMOHSATUH; U3JAraeT MaTepHall HEI0CTaTOYHO
JOTUYHO M TIOCTENOBATENbHO; 3aTPyJHSETCS TpU OTBETaX Ha BOIPOCH
MPEro aBaTels;

__0__ Ganmnos, ecnu mpu U3TMOKEHUU ObUIA JOMYIICHBI CYIIECTBEHHBIE OLTHOKH
(B TOM YHCIIE 1 MAaTEMaTHYECKHE) WM CTYIEHT JTEMOHCTPUPYET MOJHOE HE3HAHUE
JTAHHOTO MaTepHaia.

I1. [TucbMenHbIe padoOTHI

1. Tect (ITP-1) (Cucrema cTraHmapTU3UPOBAHHBIX 3aJaHU, TMO3BOJISIOIIAS
aBTOMATU3UPOBATh MPOIEAYPY HM3MEpPEHUS YPOBHS 3HAHUW U YMEHHH
oOyuatoierocs) - @oH1 TECTOBBIX 3aIaHUI.

2. Koncnekr (ITP-7). TIpoaykT caMOCTOSTEIIbHOM pabOThl 00ydYaroIierocs,
OTPaXKAIOIIUH OCHOBHBIE UJCH 3aCIIyIIIaHHOM JIEKIIMH, COOOIICHUS U T.1.-

3. PaznoypoBHEBBIC 3aa4u u 3a1aHUS (ITP-11) (YacTuano
periaMeHTHPOBAaHHOE  3aJlaHUE, MMEIoIee HEeCTaHAApPTHOE  pEIICHHe U
MO3BOJISIONIEE JAUArHOCTUPOBATh YMEHUS, WHTETPUPOBATh 3HAHUSA Pa3TUYHBIX
oOnacTeil, apryMeHTHpOBaTh COOCTBEHHYIO TOYKY 3peHms) — Komruiekr
Pa3HOYPOBHEBBIX 3a/1a4.

4. Jlaboparopnas pabGora (IIP-6) (CpeactBo g 3aKpelyicHUS |
MIPAKTHYECKOTO OCBOCHHUS MaTepuajia Mo ONpeaeieHHOMY paszzieny) - Kommiekt
7a060paTOPHBIX PabOT U 3a/IaHUN K HHUM.

TecToBBIE 3a1aHUA



1. B okucaurensHo-BoccTaHoBUTENbHOU peakiuu 8HJ + HySOy (o = 4J; + HoS +
4H,0 3HauycHKe MOJISIPHOM MacChl SKBUBAJICHTA CEPHOM KUCIIOTHI PABHO:

a) %98 I/MOJIb; 0) %98 T/MOJIb B) %98 I/MOJIb.

2. B kakoil MoJleKyJie XUMHUYECKas CBA3b Ooyiee NpoYHas, €Cclu CTaHAapTHas
sHTanbIUs oOpasoBanmst (AH'ys, KJ[K/MOIB) JUIS TaJOreHBOZOPOIOB HMEET
CIICYIOIINE 3HAYCHHMS: AHozgg(HF) = — 270,7 xJI/MoIb; AH g (HChH= - 92,3
K J>K/MOJIb; AH0298(HBr): — 36,3 xJ[x/MoJIB?

a) HF; 0) HCI; B) HBr
3. Kakoil TN XMMHUYECKOW CBA3M BO3HUKAET MEKIY KOMILIEKCOOOpa3oBaTeIeM U
JUTaHIAMH :

a) KOBAJICHTHAsI 110 JJOHOPHO-aKI[ENTOPHOMY MEXaHU3MY;

0) KOBaJICHTHas 10 OOMEHHOMY MEXaHHU3MY,

B) MOHHAas
4. TemnnoBoil 3(pPeKT Kakol W3 peakluil SBISETCS CTaHAAPTHOM HSHTANbIUEH
obpazoBanus NO,:

a) NO, + 1/2 05 ) = NOy AH®, ,= - 56,8 KJIx

6) 1/2N; ¢y + O,y = NOyy AH®, ,= 33,5 KJIx

B) N, () + 205 () = 2NOy AH®, , = 67 K]Ix
5. Bo ckonbko pa3 ciemyeT yBEIUMYHMTH JaBJICHUE, YTOObI HayallbHas CKOPOCTh
o6paszosanus NO, no peakuun: 2ZNO ) + O,y — 2NOy ) Bospocna B 8 pas?
a) B 2 paza; 0) B 8 pas; B) B 3 paza.
6. Onpenenuts HanpasieHue peakuun H,p + |y — 2HIl) npu 298 K mpu
creqyrommx  kornentpaumsix: C(H,) = C(l,) = 0,01 moms/mv®, C(HI) = 1,0
MOJIB/)IMS
a) B 0OpaTHOM HampaBjeHUH; O) B MPSAMOM HAMpABICHWU, B) YCTAHOBHIIOCH
paBHOBecHE
7. KakoBa peaxiysi BOJHOTO pacTBOpa rupokapOoHaTa HATPUS:

a) cmaboienoyHas; 0) cmabokucias; B) HEUTpaiabHas?
8. KakoBa Teopernyeckas TMOCIEIOBATEIbHOCTh  OCAKICHHS  METAJUIOB
HaxoIsIKXCs B pacTBope B Bume noxos: Na®,K* AI** Fe** Cd®* Au®, Ag®, Cu*?
KonuenTpanus kaxaoro nona pasHa 1 M. Ha anextponnszep nogano HanpspkeHue
3 B.

a) Au®*, Ag*, Fe** Cu™,Cd™", ocrabHble ocakaaThcst He OYIyT;

6) Cd*",Cu**,Fe*" Ag*, Au®, manee mporiecc IeKTPOIH3a BOJBL,

B) Na* K" AI** Fe** Cd**



9. Kakue u3 yka3aHHBIX META/NIOB MOTYT CIYXHUTh MPOTEKTOPOM JJIsl 3aIIUTHI

CTaJIbHBIX M3JICJIUM OT KOPPO3UM B MOPCKOWM BOJE (EM92+ g — — 2,17 B;

E . =-014B;E e o, = +034B;E .., =044 B;E 2 120=- 0,76 B):
a) IIUHK U MarHui; 0) 0J10BO; B) M€[Ib.

10. Kakoii non Oyner o6magaTh HaMOOJbIIEH KOAryIUPYIOIIeH CUIon

JUIS  TPUPOJHOM  KOJJIOWTHOW CHCTEMBI, HMEIOHe ¢GopMylTy  MUIIEIIIBI
{ [mAI,0,]-nAIO; - XH " }- (N—X)H "2

2y AP 5) SO% » POT

Tembl 1)1 KOHCIIEKTHPOBAHUS
10 TACHHUIIIMHE «XUMUS»

1. Xumuueckas CBS3b.

2. KonnuratuBHble CBOMCTBA PaCTBOPOB.

Kpurtepum ouenku:

3 Oamnma BBICTABISIETCS CTYIOEHTY, €CIM MaTephal W3JO0XKEH B
COOTBETCTBHUM C IUIAHOM, MPOAHAIIM3UPOBAH U INepepadoTaH, KPaTKO U JOCTYITHO
U3JI0KEH, pad0Ta BBITIOJIHEHA B CPOK;

__ 2 OGamn, ecau MaTepua’d M3JI0XKEH, HO HE CHCTEMaTHU3UPOBAH WM HE
COOTBETCTBYET IUIaHy, pad0Ta BBIIOJIHEHA B CPOK;

1 Gamnos, ecau marepuasl MpOCTO MEpPENHUCaH, HE MOJBEPrasch aHaIu3y,
WM paboTa HE BBIIIOJIHEHA B CPOK.

KoMiiekT pa3HOYpOBHEBBIX 32124 U 3a1aHUI
0 TUCIUTIIUHE « XUMUSD)

Tema. CTpoenue atoma u nepuoanyecknii 3akon I.. Menaeneena.
BapuanTt 1
1. CKOJIBKO 2JIEKTPOHOB HAXOAMTCS HA SP-TIOJYPOBHE aromMa 0J0Ba B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSTHUSIX:

a)lus; 0)4u3; B)2 u 4, r)0u2?
2. Kakoit momgypoBenb — 65 wim 4f u Sp wim 4d — 3anonHsieTcst paHbIIie:

a)6subp;  0)6swu4d; B) 4f u 5p; r) 4f u 4d?
3. Ckonbko cBOOOIHBIX 3d — opOHTasICii B aTOME XpoMa:

a) 0; 0) 1; B) 2; r) 3?7
4. Artombl Kakux odjemeHTOB |V mepuwonma comepkar HauOOJBIIEe YHUCIIO
HecnmapeHHbIx d-3mexkTpoHoB: a) Cr; 6) Mn; B) Fe; r) Ni.
5. Kakue 3HadyeHHMs KBaHTOBBIX umcerd (N, |, m;, Ms) BO3MOXKHBI JUIs BaJCHTHOI'O
AIIEKTPOHA aTOMa KaJHsl:



)4, 1,-1,— 64,115 84005 1501,
6. Mcxoas u3 MOJOKEHUS DJIEMEHTAa B TEPUOJUYECKON CHCTEME, ONpPENeIUuTe y
KaKOTO U3 THAPOKCUIOB O0JIee BhIPaKEHBI OCHOBHBIE CBOMCTBA!

a) NaOH,; 0) RbOH,; B) Mg(OH),; r) Ca(OH),
7. Hcxonss W3 TOJOXKEHUS DJJIEMEHTA B INEPHUOJUYECKOM CHCTEME, YKAXKUTE
COEJIMHEHHUS ¢ HanboJiee IPKO BBIPAKEHHBIMU KUCIIOTHBIMU CBOWCTBAMMU:
a) HF; 0) HCI, B) HBr; r) HJ.
8. ¥V Kakoro U3 VyKa3aHHBIX JJIEMEHTOB HauOoliee SPKO BBIPAKEHBI
BOCCTAaHOBUTEIbHBIE CBOMCTBA:
a) P, 0) As; B) Sb; r) Bi?

Bapuant 2
JlaTh XapaKTepUCTUKY XUMUIECKOTO AeMeHTa ((pochop) mo cienyromniemMy miany:
a) MOJIO’KEHUE PJIEMEHTA B MEPUOINYECKON cucTeMe (MOPSIAKOBBIM HOMEp, TIEPUOI,
rpynma, noJrpymnrna);
0) ayeKTpoHHasi KOHPUTYpaIMs aTOMa B OCHOBHOM UM BO30Y>KJIEHHBIX COCTOSHUSAX,
BO3MO>KHBIE BaJIECHTHOCTHU U CTEIIEHH OKUCJICHUS 3JIEMEHTA B COCIMHEHUSX;
B) Ha0OPHI KBAHTOBBIX YUCEJN JJI BAJICHTHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUH;
') CBOMCTBA MPOCTOrO BEIIECTBA PJIEMEHTA;
1) SMOUPUYECKUE U CTPYKTYPHBIE POPMYJIbI OKCUIOB U THIPOKCUJIOB AJIEMEHTA B
BO3MOYKHBIX BaJICHTHBIX COCTOSIHUSIX;
€) KUCJIOTHO-OCHOBHBIE CBOMCTBAa OKCHUIOB U THJIPOKCHUIOB 3JIEMEHTa (IIPUBECTU
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUN);
’K) WCIOJB30BAHME DJJEMEHTA M €ro COEAMHEHUH B TEXHUKE U  OBITY;
OHOJIOrNYeCcKas poJib FJIEMEHTA.
Tema. Xumnueckasi CBA3b
Bapuanr 1
1. B kakoM U3 COETMHEHUI XUMUYECKasl CBSI3b HanOoJIee MoJIsIpHast:

a) KCI; 0) BF3; B) SiFy; r) F,?
2. Kakoifi Tum rubpuau3anuu aTOMHBIX OpOUTalell XapakTepeH mJisi aroma
OepriTvs B BO30YKJICHHOM COCTOSIHUU:

a) dsp’; 6) sp’; B) Sp°; r) sp?

3. B kakoM COE€IMHEHUU UECHTPAIbHBIA aTOM HAXOJIUTCS B COCTOSIHUU sz-
ruOpUIN3aliy BAJICHTHBIX OpOUTameit:

a) BeCly; 0) BF3; B) NH3; r) H,0?
Bapuanr 2
1. Onpenenuth THI MEXMOIEKYISIPHOTO B3aUMOJIECHCTBUS:
a) HCl u C,H50H; 0) CO, u H,O

2. OnpenenuTs TUI XUMUYECKOW CBSI3U U TUI KPUCTAIUIMYECKOW PELIETKU:

a) Si; 6) KCI; 8) CCl,.



3. OxapakTepu3yiTe MOJEKYIbI [0 METOTy BaJ€HTHBIX CBA3EH:
a) Bely; 0) Nas[Al(OH)g]

Tema. Xummnueckasi TepMOAMHAMUKA, IJHEPreTUKA MpoLecca
Bapuant 1

1. Kako#i u3 nByX OKCHIOB — OKCHJ Kaiblius wiu okcua (ocdopa (V) — mpu
CTaHJAPTHBIX YCIOBUAX JYyUIlIE MOTJIONIAET BOJISHbBIC Maphl?

2. Temnotst pactBopenust SrCl, u SrCl,-6H,0 coctaBisiroT cOOTBETCTBEHHO

— 47,7 xJlx/Mons u 31 kJlx/Monb. PaccumTaiiTe TEmaoTy THApaTaiiuu
SrCl.,.
Bapuanr 2

1. IIpu nomHom cropanuu stwiieHa CyHy ) + 30, np = 2C0O; () + 2H,0
BBIJIETMIIOCH 6226 k/[x Temna. PaccunTaiite 00bEM BCTYITUBIIETO B PEAKIIUIO
Kuciopoaa (H.y.).

2. llpssmast wnmm oOpaTHast peakius OyaeT NpoTeKaTh IPU CTaHAAPTHBIX
ycinoBusix B cuctemMe 2NO(r) + Oy(1) <> 2NOy(r). OTBeT MOTUBHUpYWTE,
BBIYMCIINUB AGozgg MIPSIMOU pEaKIUH.

3. dns 0OpaboTKu TBEPIBIX CIIABOB MCIOJIB3YIOT a0pa3vBHBIE MaTepUabl,
oOnanarornirie 00abIIoN TBepaoCcThi0. Kakoil U3 mpensioxkKeHHbIX MaTepUalioB
— kopyHn Al,Oz (A H = - 1677 xx/monb), kapoopyua SIC(A H = - 73,3
k/[x/mMonp), kapobum Oopa B,C (A H = - 38,9 xlhx/momp) —
NpEANOUTUTENbHEE B3SATh JJIS BBICOKOTEMIIEpATypHOM OOpabOTKU CIlIaBa,
YUUTHIBASI TEPMOJAMHAMUYECKYIO YCTOMYUBOCTh abpa3uBa’?

Tema. CkopocTh XHMHYECKHX NPOLECCOB M XUMHYECKOe PABHOBeCHe
Bapuanr 1
1. 3anucath BeIpaxkeHue 3akoHa AeicTBus Macc s peakiuuu 2NOpy+ Clyy =
2NOCl;), yxa3are oOmmMii MOPSANOK PEAKLIUH U MOPSNOK MO KaXIOMY, M3
YUaCTBYIOIINX B peaKinu, BemecTB. Kak M3MEHUTCSI CKOPOCTh PEaKIu IpU
YBEIIMUEHUH JIaBJIeHUS B 4 pa3a; noHmkeHuu Cyo B 50 paz?
2. B xakoMm HampaBieHHM cMeCTHTCS paBHOBecue B cucreme N, + 3H, <=>
2NHs, pu ycnoBuu, 4To AHOXp < 0: a) npu yBenu4yeHUU KoHIEHTpauu Ny;
0)  npu yBenudeHHH KoHIeHTpanuu Hy; B) npu MTOBBIIICHUN
TEMITepaTyphl; T) TPU YMCHBIICHUH JABJICHUS?
3. Kak crmenmyer wW3MEHUTh TeMmmepaTypy, 4YTOOBI CKOpPOCTb peaKIHuu
yBeIUYMIach B 8 pa3 (y=2)?
4. B cucreme 2NOH+0;, n= 2NO, () paBHOBECHBIE KOHLEHTPAIMN BEIIECTB
paBasl [NO]=0,2 moms/mm’, [0,]=0,3 mons/mm’, [NO,]=0,4 Mons/mm’.
VYKaXuTe MpEeuMyIECTBEHHOE HAIIPABICHUE PEAKIINH.



Bapuanr 2
0
1. Peakuus npu 20 C 3aBepmraercs 3a 60 c. CKOJABKO sl 3TOTO MOTpedyeTCst

BpeMeHu nipu 40 ’ C, ecnu »Heprus akTuBanuu pasHa 33,4 k/[x/mMomnb?
2. Peaxnus CHHTE3a MeTaHoJIa OpOTEKaeT o YPaBHEHUIO
CO+2H, <> CHZ;OH, AH =-110,8x/[o«c/ monn. Kax Hamo H3MEHHTH

TEMIIepaTypy, AaBICHUE W KOHIICHTPAIIUIO, YTOOBI CMECTUTh PABHOBECHE B
CTOpPOHY 00pa30BaHUsI METAHOJIA.

3. Bsruncinrs AG® mporecca [Ni(CN),J> <==>Ni** + 4CN", ecmu K, = 1,0 *
10% npu 20 °C. Ykaxure, Kakasi peakiusi MpOTEKAET CaAMOIIPOU3BOJIbHO B
pacTtBope.

4. DHeprus akTUBALMU PEAKIUU PA3JI0KEHUSI HEKOTOPOTO BEIECTBA paBHA /5
k/[>x/Monib, a oOpatHoW peakuuu — 265 kJbx/mMonb. Paccuuraiite
TEeMITepaTypHbIN KOA(PGUIIMSHT CKOPOCTH MPSMOI PEaKIIU B HHTEPBAJIe
60° — 80°C u cTaHIApTHYIO SHTANBIINIO PEAKIIUN.

Tema. OcHOBHBIC BHABI PABHOBECHIT B BOJHBIX PACTBOPAX 3JICKTPOJIUTOB
Bapuanr 1

1. OmnpenenuTs MaccoOBYIO JOJIO, MOJSUIbHYIO KOHUEHTPALHUI0O U MOJISIPHYIO
KOHLIEHTPAlMIO SKBUBAJEHTa cyib(aTa amomMuHusa, ecind B 600 mu pacTBopa
HaxoauTcs 5 r cynbdara amoMuHus. [I10THOCTE pacTBOpa cuuTaTh paBHOM 1r/Mil.
2. 68,4 1 caxapo3sl CipH»05; pactBopeno B 1000 T Boawl. Paccuwmraiite: a)
JaBjieHue mapa, 0) OCMOTHYECKOE IaBJIEHHUE, B) TEMIEPATypy 3aMep3aHHusi, T)
TeMIIepaTypy KHICHHUs pactBopa. JaBienue mapa umctoii Boxsl mpu 20°C paBHO
2314,9 Ila. Kpuockonuueckas u 30yJIMOCKONHUYECKasi TOCTOSIHHBIE BOJbI PaBHBI

1,86 10,52 %K

MOJlb
Bapuanr 2
1. JIns OYUCTKU M TTOATOTOBKH METAJUIMYECKOM MOBEPXHOCTH MCIOJIB3YIOT CIIOCO0

, COOTBCTCTBCHHO.

TpaBJeHUsI — 00pabOTKa PaCTBOPOM COJIM, UMEIOIIUM KUCIIYIO peakiuto cpenbl (pH
3,5). Kakyro u3 cozeit — ZnCl,, NaNO3, NaHCO3; — MOHO UCIIOIB30BaTh JJIS ATHX
LETIEH.

2. Hocrarouno ym s ounctku 10 1 crounsix Box oT uoHOB prytu (1)
(KOHLIEHTpaIKsl UOHOB PTYTH pasral0*monb/m) 100 mx 0,1M pactBOpa cynb(dara
HaTpus’?

3. TepMOIMHAMHYECKUM PACcCUYE€TOM JOKAKHUTE BO3MOKHOCTh PACTBOPEHUS OCAIKa
CaC,0y:

a) cepHoil kucaoroil: Ky(CaC,0q) = 2.3-10° K, (H,C,0,) = 3,9810°
Ky(CaS0,)=2,5-10";



6) Tprtonom b: Ky(CaC,04) =2,3-107, K, (H,C,04) = 3,98:10°,

Koeer (CaT?)=2,6-10™"

B) CEpPHOKHCIBIM pacTBOpoM Omxpomara kamms: Ky(CaC,0,) = 2,3-107
Ky(CaS0,)=2,5-10°, E%(CO,|C,0,?) = 0,49 B, E’(Cr,0,%2Cr") = 1,33 B.

Tema. DiIeKTPOXUMHYECKHE CUCTEMbI
Bapuanr 1
1. B crenyronmx OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX:
a) YKQOKHUTE OKHCIHUTE]Ib U BOCCTAHOBUTEIb, PACCUUTANTE MX MOJISIPHBIE MAaCCHI
SKBHBAJICHTOB,
0) moxbepute KOIPOUIMEHTHI B  ypaBHEHUSX  PEAKIHM,  HCIONB3YS
COOTBETCTBYIOIIIME METOJIBI ITO00PA;
B) OIPEJICIIUTE HAIIPABJICHUE CAMOITPOU3BOJILHOIO MTPOTEKAHUS PEaKIIUH:
(NH4)2Cf207 =Cr,0O5; +N, + H,0
Zn + HNO; = Zn(N03)2 +N,O + H,0
2. Hcnonp3yss METO WMOHHO-3JICKTPOHHOTO OajaHCca, COCTAaBbTE MOJCKYJISIPHBIE
YpaBHEHUSI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B HAIpPaBICHUHU HX
CaMOITPOU3BOJILHOTO MPOTEKAHUS JJIsl CIACAYIONIUX CONMPSIKEHHBIX Map:
0 -2,31B E° -0,8288B

[AI(OH),] ™Al 40H 1 — 2H,0[H,,20H™
3.BbUMCINTL  KOHCTAHTY  PABHOBECUS  OKHUCIIHUTEIbHO-BOCCTAHOBUTEIBHOM
peakmum:  Cu+ Fe*™® = Cu™'+ Fe*?
Bapuanr 2
1.I'anbBaHUYECKUI AIEMEHT COCTOUT U3 METAJUIMUECKOTO ITUHKA, MOTPYKEHHOTO B
0,1 M pactBop HUTpara LUMWHKA, U METAUIMYECKOTO CBHUHIIA, MOTPYKEHHOTO B
0,02M pactBop Hutpara cBuHUA. Bpruucoute 3./[[.C. snemeHTa, HamnucaThb
YPaBHEHHE JIEKTPOIHBIX IPOLIECCOB, COCTABUTD JIEKTPOXUMHUUYECKYIO LETIb.
2.CocTaBbTe  DJIEKTPOHHBIE  YpaBHEHHUs  MPOIIECCOB, MPOUCXOMIAINIMX  Ha
rpaduUTOBBIX ANEKTPOJAX IpH AekTpoiu3e pactBopa KBr. Kakas macca Bemectsa
BBIJICIISICTCS HA KAaTOAE W aHOJE, €CIIM DJIEKTPOJIU3 MPOBOAUTH B TeueHue 1 4 35
MUH TIpU cujie Toka 15 A?
3.XKene3noe m3nenue MOKphUTM HUKeIeM. Kakoe 3TO MOKpHITHE — aHOAHOE WU
karonHoe? [louemy? CocTtaBbTe JIEKTPOHHBIE YPABHEHHSI aHOJIHOTO M KaTOJHOTO
MPOIIECCOB KOPPO3UM 3TOTO M3JENUs MPU HAPYUICHWU TOKPBITUS BO BIAXKHOM
BO3JIyX€ M B XJIOPOBOAOPOAHOU (coysiHOM) kuciore. Kakue mpoAayKThl KOppO3Un
00pa3yroTcs B IEPBOM U BO BTOPOM CITydasix?
Kpurepuu oueHku:
__ 3 Oara BBICTaBJISETCS CTYJEHTY, €CIIM PEIICHUE 3a/1aul BEPHOE U BHIOpaH
palMOHANIBHBIN IMYTh PELICHHUS,



___ 2 0amna, eclii pellIeHUE 3aJja4i BEpHOE, HO BBIOpaH HEpaIlMOHAIbHBIN MyTh
PENICHUs WM €CTh OJIMH — JIBa HEI0YETa;

1 Gamm, ecnm XOJ pelICHHUs 3a7add W OTBET BEPHBIN, HO OBLJIO JOMYIIECHO
HECKOJIPKO HErpyObIX OITHOOK

0 obamnos, ecnu B paboTe MOTy4YeH HEBEPHBIA OTBET, CBA3AHHBIN C rpyOoOi
OIMOKOH, WJIH, €CJIA B pad0TE HE TIOJIYICH OTBET.

KomiuiekT J1aGopaTOpHBIX 3a1aHU I
JlaGopaTopHasi padora Ne 1

Tema: Kitacchl HeOpraHu4eCKMX coeuHeHU

LHenb paldoThbl: MO3HAKOMUTH CTYACHTOB C MpaBWiaMd pabOThl B
XUMUYECKON JabopaTopuu, MepaMH TPEIOCTOPOKHOCTH TpU  paboTe ¢
arpecCMBHBIMU BEIIIECTBAMH, CPEACTBAMHU TIPOTHUBOIMOXKAPHON 0E30MMacHOCTH,
npaBuiamMu opopMiieHUsT JlabopaTopHOro otdera. lccriemoBaHue XWMHUYECKHX
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCTMHEHUM.

Ciaexyer yMeThb. COCTaBIIAITh HOHHO-MOJICKYJISIDHBIE YPaBHEHHS pPEaKIUi
OoOMEHa; COCTaBJSITh YPABHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH;
OO0BSCHATH, KaKyI0 HH()OPMAITHIO HECEeT YpaBHECHUE XUMHUCCKOU PEAKIIHH.

KoHTpoJibHBIE BONIPOCHI U 32 IAHHS

1. Hanmmmte GopMyiibl OKCHIOB, COOTBETCTBYIOIUX ruapokcuaam: H,SiOs,
CU(OH)Z, H3;AsO,, HMnQO,, AI(OH)3

2. Ins oxcunoB CrO, Cry,03, CrO; npusenute GopMyIibl COOTBETCTBYIOIIMX
THIPOKCHUIOB.

3. OxapakrepusyiTe CBOWCTBa (OCHOBHBIC, KHCIOTHBIC, aM(OTEPHBIC)
cienyromux coeauaenuii: ZnO, Cr(OH);, Ba(OH),, CO,.

4. Kakume KHCIOTBI MOTYT OBITh TOJYYEHBI  HEMOCPEICTBCHHBIM
B3aMMOJICUCTBUEM C BOJIOH ciemyronux okcuaoB: SO,, SOz, N,Os, NO,?

5. Kakue w3 mepeyucineHHbIX KUCIOT oOpasyroT kucieie comm: HBr, H,S,
H3;AsO,?

6. Kakue u3 npuBeIeHHBIX OCHOBaHMI 00pa3ytoT ocHoBHbIe conn: CUu(OH),,
NaOH, Al(OH)3?

7. CoctaBbTe (POPMYJIBI CPEAHUX U OCHOBHBIX COJIEH JIJIsi TUIPOKCHUIA JKelle3a
(1) u ruapoKCcHaa IMHKA.

8. CocTaBbTe ypaBHEHMs PEAKIIMNA, MPUBOAIIMX K OOpa30BAHUIO COJICH:
KHSO3, K,SO3, CuOHCI, CuCls,.

9. IlpuBenute rpadudeckue Gopmyinsl creayrommx coeaunenuii: Mn(OH),,
KMnO4, HZSEO4, KzHPO4, 803

IKCIEPUMEHTAIbLHAS YACTh

Oxcuapl. Ilosryyenue u cBoiicTBa.



OnbiT Nel. [Moayuyenue oxkcuaa cepsi (1V).

[TomecTuTe HEOOIBIIOE KOJIMUYECTBO MOPOIIKA CEPhI B JIOXKKY JIJISI COKUTAHUSA,
HarpeiTe B IUIAMEHHW CIHUPTOBKU 10 BOCIUIAMEHEHHS, BHECUTE B KOHHYECKYIO
K0JI0y eMKOCThIO 250 M1, B KOTOpo#t Haxoautcs 10 Mul AUCTHILTUPOBAHHON BOJIBI,
U mpukpoiite nmpobkoii. [Tocne mpekpaiieHus: TOpeHus OKCU pPacTBOPUTE B BOJE,
BCTpsiXuBasg Koj0y. OmpenenuTe peakiuio cpeibl, 700aBUB B pacTBOpP 2-3 Karuiu
MeTtuiopanxa. [IpuBeaure ypaBHEHHUS pEaKLU.

OnbiT Ne2. CBoiicTBa OKCHAA IIUHKA.

Hebomnbime konuuecTBa OKcHJa MHMHKA oOpaboTalTe OTAENbHO 2-3 M
KOHILICHTPUPOBAHHOM IIETIOYH U COJISTHOM KUCIOTHI. CenaiTe BBIBOJ O XapakTepe
OKCH/JIa INHKA, 3aMUIINTE YPAaBHEHUS PEAKIUN.

I'mapoxcuasbl. Iloaydyenue u cBoiicTsa.

OnbiT Ne3. CBoiicTBa rHAPOKCHIA KAJIBIIHSI.

[TomecTtuTe B mpoOHMpKY MOPOLIOK OKCHUAA KalbLUg U NpubaBbTe 2-3 MI
BOJIBI, 3aTeM — 2-3 kamu ¢eHondTanenna. Hanummre ypaBHEHHE peakiinu.

OnbiT Ned. CpoiicTtBa ruapokcuaa xpoma (111).

JloGaBbTe B mpoOUpKYy c pactBopoMm xjopuna xpoma (III) weGombioe
KOJIMYECTBO WIEJIOUM J10 O00pa30BaHHUs 3€JIEHOBATO-CEPOro Ocajka T'HAPOKCHIA
xpoMma (III). [TomyyeHHsli 0Oca oK pa3aeiauTe Ha JBe MPOOUPKH: B OAHY MPUOABbTE
pacTBOp COJISTHOM KHCJIOTBI, B JPYTyl0 — U30bITOK Mienoyu. OObsSCHUTE
MPOUCXOSIINE SIBJIEHUS, PUBEIUTE YPABHEHUS peakUuuil. AHAJIOTUYHBIE OIBITHI
npojieiaiite ¢ pactBopamu xjiopuaa xkenesa (I111) u xnmopuaa anroMunus.

Kucaorel. Iloyyenue u cBoicrTsa.

OnbiT Neb. [TosryyeHne KpeMHHEBOW KUCJIOTHI.

PactBop cunmkaTta HaTpusi oOpaboTaiiTe paz0aBiIeHHBIM PACTBOPOM COJISTHOM
KHCJIOTBL. UTO BeIManaer B ocanok? IlpuBeaure ypaBHEHUE peakLUU.

Coun. ITosryyeHue U CBOMCTBA.

OnbiT Ne6. Ilosyuenue cyiabpara Oapusi. K pactBopy xmopuma Oapwus
npubaBbTe HEOOJBIIOE KOJUUYECTBO pacTBOpa cyibdara HaTpus 10 oOpa3oBaHUs
ocajka. Hanummnre ypaBHEHUE peakuu.

OnbiT Ne/. CBoiicTBa kap6oHaTOB. K HaChIIIIEHHOMY pacTBOpOM KapOoHaTa
HaTpus MNpubaBbTE pacTBOpP COJIIHOM KHCIOThl. Omnpenenaute, Kakod ras
BbIAessiercs. [IpuBennure ypaBHEHUE peaKLUK.

JlaGoparopHasi pabora Ne2

Tema: OnpeneneHue MOJAPHOI MacChl IKBUBAJICHTAa MeTaJljia.

Heasb padoThl: UCMONB30BAHWE 3aKOHA HKBUBAJICHTOB I OIpPEACIICHUS
MOJISIPHOM MaccChl SKBUBAJIEHTA METALJIA.



PexomeHaanum: mpu MOArOTOBKE K paboTe HEOOXOIUMO YACIUTh BHUMaHUE
MOHATHSIM: SKBUBAJICHT, MOJISIPHAsI Macca SKBUBAJIEHTA U 3aKOHY DKBUBAJICHTOB, a
Tak)ke 0003HAYCHUSIM U €IMHULIAM U3MEPEeHUs] GU3HMUECKUX BEJIMYHUH.

Ba:xkueiilne MOHATHSA: aTOM, MOJIEKYJIA, UOH, SKBUBAJICHT; OTHOCHUTENIbHAS
aTOMHasi Macca, MOJIEKYJISIpHas Macca, MOJib, (PAKTOp SKBHUBAJIEHTHOCTU (YHCIIO
SKBUBAJICHTHOCTH), MOJISIpHAsl Macca, MOJISIpHBIA 00BeM, MOJsIpHas Macca
HKBUBAJIEHTOB BEIIECTBA, SKBUBAJIIEHTHBII 00BEM.

Caexyer ymerb: JaBaTh  ONPENEICHUS  BAXKHEUIIMM  TOHITHUAM;
bopMyIMpPOBaTh CTEXMOMETPUUECKUE 3aKOHBI: OMPEEIATh SKBUBAJICHT BEIIECTBA
B  KHCIIOTHO-OCHOBHBIX U  OKHUCJIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIUAX;
pacCcUMTHIBATHL MOJISIPHBIE MAacChl JKBUBAJEHTOB BELIECTB; MOJIb30BATHCS JIS
pacueToB 3aKOHOM JKBHBAJICHTOB; OOBSACHATH, Kakyl HWH(OpMAaLHIO HECeT
YPaBHEHUE XUMUYECKOU PEAKIUU.

KoHTpoJsbHBIE BONIPOCHI U 32/IaHUA

1. JlaiiTe onpenesieHus: aTOMy, MOJIEKYJie, MOHY, SKBUBAJICHTY.

2. Tlouemy SKBUBaJIGHT sIBIsieTCs yclnoBHOM wactuuiei? [loscHute TepmMuH
«(akxTop SKBUBATIEHTHOCTH.

3. Onpeznenure (pakTOp SKBUBAJIEHTHOCTH CEPHOM KHUCIOTHI U THUAPOKCUIA
HATpHs B KHUCIIOTHO-OCHOBHBIX PEAKIUAX.

4. PaccuuTaiiTe MOJIIPHBIE MAaccChl SKBHBAJIEHTOB B pEAKLMSIX OOMEHa, IS
BCIICCTB: Ca(OH)g, HgBOg, KzCI’207.

5. Beruucaure mossipHyro maccy skBuBanieHta H3PO, B peaknusix oOMeHa,
€CJIM U3BECTHO, YTO 00Pa3yr0TCs TOJIBKO KHUCIIbIE COJIH.

6. 4,08T MeTayua BBITECHSAIOT U3 KUCIOTHI 1,471 BOJOpOaa, U3MEPEHHOTO MPHU
H.y. OTa ke mMacca MeTajuia BeITeCHAEeT 12,95r cBUHIIA U3 PACTBOPOB €r0 COJICH.
Brruncnure MOJIIpHYIO MAcCy 3KBUBAJIEHTA CBUHIIA.

7. Mpibsik o0pa3yeT J1Ba OKCHA, MAacCOBasi JI0Jsl MBIIIbSIKA B KOTOPBIX
COOTBETCTBEHHO paBHa 65,2 u 75,7%. PaccunTaiite MOISpHYIO MacCy SKBUBAJIEHTA
MBIIIbSIKA B KAXJIOM OKCHJIE.

JKCIMEPUMEHTAIbHAA YaCTh

B pabGore s HaxoXIEHUS MOJISIPHOM MacChl DJKBUBAJICHTAa MeTajlia
UCIIONB3YETCsl METOJ BBITECHEHUS BOAOPOAA W3 KHUCIOTHI C IOCIEAYHOLIUM
u3MepeHrueM ero oobéma. HeoOxonmMo y4yuThIBaTh, YTO BOAOPOJ HAaXOIUTCS B
CMECH C IapaMu BOJbl, MOATOMY TpeOyeTcs BBECTHU IMOIMpPAaBKY Ha MapUUATBLHOE
JaBJICHHE BOASHBIX MMAPOB MPU TEMIIEPATYPE MPOBEAECHUS OIIBITA.

MeToauka BbINOJHEHHUS ONbITA

B xonuyeckyo nmpoOUpKy HaielTe 5 M pa30aBIEHHOTO PAaCTBOpPA COJISTHON
KHUCJIOTBI IPU MOMoIIM fo3aTopa. [Ipobupky ¢ KUCIOTONW OCTOPOKHO HAKJIOHUTE U
MOJIOKUTE HABECKY MeTallla, CJIEeJs 3a TeM, YTOObl METaUl MPEKIACBPEMEHHO HE



monaji B KHUCJIOTy. B Takom monoxxkeHnn mNpoOUPKY 3aKpodTe MPOOKOH ¢
ra300TBOJIHON TpyOKoOH, paHee mpucoeauHeHHor k Omoperke (1). HeobOxomumo
OTMETHTh YPOBEHb JXXUAKOCTH B Oroperke (1) mo Havama peakiuu. BCTpsxHyB
npoOUpKy, MOrpy3UTe METaT B KUCIOTy. HaGmrogaiite BblaeneHrne BOJAOpOAA U
BBITECHEHHE BOJABI M3 pabodueid OIOpETKH B COOOIMIAIONIYIOCS C HEH HAIOPHYIO
oropeTky (2). Ilo okOHYaHHE peaKIUH ONPEIEIUTE KOHEUHBIA YPOBEHb BOIbI B
oropetke (1) u paccumrtaiite 00BEM BBIACIUBIIETOCS BOJOpOna. Pe3ynmpTaThl
IKCIIEpUMEHTa OOPMHUTE B BUIE TaOIHIIBI (Tabmmma 1).

Pacuérnl 1 00cyKaeHue pe3yJibTaToB

Pacuér M (1/z Me) MOKHO BBITIOJIHATD ABYMSI CITOCOOAMH.

IlepBblii c1oco0:

1. IlpuMeHHMB ypaBHEHUE COCTOSIHUS HaealbHOro rasza Kianelipona-

m
PV =—RT
MenneneeBa M Y, BBEJIS MOMPaBKy Ha MapiuaibHOE JaBJICHUE BOJISIHOTO

napa (P — h ), BBIYKCIUTE Maccy BOJOPO/ia B ©3SMEPEHHOM BaMH 00BEME.

3HayeHUs YHUBEPCAIbHOUM ra30BOM MocTossHHOU R = 8,31417“—””1{ = 8,314
MOJIb ®
Kllacn _ gagq MM _ g3y .0 A = g2 MMM~ 6236
monb e K monb e K monb e K monb e K

MM.pM.CI.* T _ 1.986 Kan
Mo K ’ Mmonb e K

2. Ha ocHOBaHMM 3aKOHAa SKBHUBAJCHTOB BBIYMCIUTE MOJSIPHYIO MacCy

m(Me) M (%Me)
mH) M (GHo)

SKBUBAJICHTA METaJljIa: ,rme M (1/z H,) = 1 r/moub.

3. Paccuuraiite aTOMHYI0 Maccy MeTajia, BOCTIOIb30BABIINCH BaJIEHTHOCTHIO
MeTajuia U, CIeI0BaTeIbHO, PAaKTOPOM IKBUBAJICHTHOCTH:

M (1/z Me)= 1/z ‘A , tie A — aToOMHast Macca MeTaJlIa; Z — YUCJIO SJICKTPOHOB,
YYaCTBYIOIIUX B PEAKIIUU.

4. CpaBHUTE TMOJYYCHHYI0 OKCIEPUMEHTAIBHYI0 BEJIMYMHY MOJIIPHOU
MacChl HPKBUBAJICHTA METAJJIa C TEOPETUUYECKUM €€ 3HAUYCHHEM, HAWJCHHBIM I10
MEePUOINYECKON CHUCTEME, BBIYMCIUTE OTHOCHUTENBbHYIO OIMOKY (A) ombiTa: A =
MGMe)reop—MGMe)nparr

MCMe)reop

5. Bce TCOPCTUICCKUC N SKCIICPUMCHTAJIBHBIC TAHHBIC 3aHCCUTC B Ta6n1/1uy

-100%

Bropoii cioco6:
PV_PoVy
1. Wcrons3ys ypaBHEHHE OOBEIMHEHHOTO rasoBoro sakoma 1 I
npuBeauTe 00beM BbieuBIIerocs Bogopoaa k H.y. (Vo(Hy)).



2. 3amenure Maccy Bomopona u M(1/z H,) B 3akoHe SKBHUBaJCHTOB Ha
NPONOPLHUOHATIFHBIE UM 00BEMHBIE 3HAUEHHS U TIOJIYYHUTE PAcUeTHYIO (hopmyiry:
m(Me) 'Vo(in)

Vo (Hz)
paBHbIi 11200mu1.

1 . ,
M(; Me) = , tme Vo(1/z H,) — SKBUBaJICHTHBIH 00BEM BOJOPOIA,

Janee pacy€T npoaomKaiTe ¢ MyHKTa 3 IpebIIyIIEro crnocooa.

OTtuet oopmuTe Mo ciaeayromen Gopme:
Cryaentr: PUO rpynmna
OTt4er k 1adopaTopHoii padore
OnpeneneHue MOJSIPHO# Macchbl IKBHBAJIEHTA MeTaJLIa
[lenp pabOTHI: HCIOJIB30BAHME 3aKOHA HKBHBAJICHTOB [IJISI OIpPEACICHUS
MOJIIPHOW MacChl SKBUBAJICHTa METaJLIA.

KpaTKne TCOPETHYECCKHUE OCHOBBI paﬁoTbI
OKBHBAJICHTOM Ha3bIBACTCS

@aKkTOp PKBUBAJICHTHOCTH

MOJ’IHpHaSI MaccCa 3KBHUBAJICHTA U €€ Pa3MCPHOCTD

3aKOH KBHBAJICHTOB 1 €TI0 MaTeMaTHYECKOE BBIPAKCHUC

Pacuertsl u 00Ccy:x/1eHHe Pe3yIbTATOB
UccnenyeMas peakuiysi B MOJIEKYJISIPHOM BU/IE



VYpaBHeHUE IEKTPOHHOIO OanaHca:

OKHUCJICHUC

BOCCTAHOBJICHUC

@aKTOp HKBUBAJIICHTHOCTH

TCOPCTI/IIIGCKOG 3HA4YCHUC MOJIHpHOfI MAaCChI OKBHBAJICHTA MCTaJlJia

Tabnuua 1. DkcriepuMeHTaNbHbIE TaHHBIE U PE3YJIbTaThl pACYETOB

Enununa
HN3mepsiemas nim pacueTHasi Beiuunna | O0o3HaueHHne 3HaueHune

U3MepeHust
Macca meramia m (Me) r
Temmnepatypa T K
Hcexonubiii ypoBEHBb BOJBI Vi MII
KoHeuHbli1 ypoBeHb V, MII
O0BeM ra3oBoOH cMecH V=V,-V; MII
O06bvemM Bogoposa (H.y.) Vo(H2) MIT
ATMochepHoe TaBieHe P MM. PT. CT.
[MTapumansHOE AaBiieHUE TAPOB BOJIBI h MM. PT. CT.
MosisipHast Macca SKBHBaJICHTa BOIOPO/Ia M (1/z Hp) /MOJIb
MounsipHblii 00beM 5KBHUBaNIeHTa Bogopoaa | Vi (1/2 Hy) MJI/MOJIb
Macca Bogopojia m(H>) r
DKCHepUMEHTAIbHOE 3HAYEHHE MOJIIPHOM M (1/z Me) MOTE
MacChl YKBHBAJICHTAa METaJIa
BaneHnTHOCTh MeTaiIa z
OKCTHepUMEHTAIbHOE 3HAYCHHE MOJIIPHOM M (Mé).re /MOUIE
Macchl aTOMOB MeTaJljia (AaTOMHbBIE MacChl)
TeopeTnueckoe 3HAYCHUE MOJIIPHOW MaCCHhI M (L/2 Mé)p | T/mtoss
DKBUBAJICHTA METAJJIa
OtHocuTeNbHAs OMKOKa A %

BriBorr:




JlaGopaTopHas padora Ne 3

Tema: Onpenenenue TenaI0Boro 3pPeKra XuMHIECKOH peaKIun

Ieap paGoTbl: OCBOMTH METOJIMKY 3KCIHEPUMEHTAIBHOIO OIpENEICHUS
TEIUIOBOTO 3(deKTa peakuuyd HEHTpaIu3aluy; HCIONb30BaTh 3akoH ['ecca ans
pacyeToB U3MEHEHUS SHTAIBIINH, SHTPOINMH U CBOOOIHON SHEPTUU CUCTEMBI.

PexomeHnganum: npu NMoJAroToBKe K paboTe HEOOXOAMMO MOBTOPHUTH pa3fe
«XUMHUYECKasi TEPMOJIMHAMUKA» U OTBETUTh HA BCE KOHTPOJIbHBIE BOIIPOCHI.

BaxHeiilmue 1noHATHSI: cucTeMa (TOMOI€HHass W TE€TEepOreHHast);
TEPMOJMHAMMUYECKUE  CUCTEMBl  (OTKpBITas, 3aKpbITas, HU30JUPOBAHHAs);
TEPMOJUHAMHUYECKHE NapaMeTpbl COCTOSIHUS (PKCTEHCUBHBIE M HWHTEHCUBHBIC);
TEPMOJMHAMHYECKUE (YHKIIUU COCTOSIHMS, BHYTPEHHSS HHEPTrHs, SHTAJIbIINA,
SHTpONUS, CBOOOAHas H»Heprus ['nOOca, ’HTaNBNUS 0O0pa30BaHUS, IHTAIBIUSA
CropaHusi, CTAHIAPTHBIE COCTOSIHUSL M YCJIOBHS, TEIUIOBOM 3(QeKT, 3K30- U
SHAOTEPMUYECKUE PpPEAKIUHU, TEPMOJUHAMHYECKAs BEPOSTHOCTh  CHUCTEMBI,
TEPMOXHUMHUSI.

Chaenxyer ymerbhb: OOBSACHATH BCE BaKHEWIIME MOHATHS U JaBaTb UM
OIIpE/ICIICHHS,;

ONpENeNsTh THUI CHUCTEMbI; 3alHMCHIBATh TEPMOXMMUYECKHE YPABHEHUS;
pPacCUMTHIBATH TEIUIOBOM 3(PPEKT XUMUUECKUX U (PU3UKO-XUMHUYECKUX MTPOLIECCOB;
OLICHMBATh TEPMHUYECKYI0 YCTOMYMBOCTh COEAWHEHUN Ha OCHOBAaHHWU 3aKOHA
I'ecca;

paccuMThIBaTh MU3MEHEHHE BHYTPEHHEW SHEPTUH, 3HTPONHUM U CBOOOJHOU
HEPrUM CHUCTEMbl B Pa3jMYHBIX Ipoleccax; OOBICHATh TEPMOJAMHAMUYECKUE
KPUTEPUHU BO3MOKHOCTH CAMOIIPOU3BOJIBHOIO MPOTEKAHUS IIPOLECCAa U COCTOSIHUS
pPaBHOBECHSI.

KoHTposbHbIE BONIPOCHI U 3aJaHUS

1. Kak u3MeHsieTcs SHTaNbINA CUCTEMbI, €CIIM PEaKLMs UAET C MOTJIOMIEHUEM
Teruia?

2. Beruucaure tennooi a¢ ekt peakumu NaHy+H>00=NaOH,+H,(T)

[0 CTAaHJAPTHBIM OHHTAJIBNUSAM O0Opa30BaHUs BEIECTB, YYaCTBYIOIIMX B
peakimu, ecim AM3gs(NaHy) = - 56,94 x/lx/monms, AHZes (NaOH,) =
469,47 xJlx/mMonb, A 30 (H,0,) = - 285,84 kJK/MOIb.

3. Onpenenurte 3HaK U3MEHEHUS SHTPOITUH B CIEAYIONIUX PEAKITUIX:
4NH3 + 302 = 6H20(>K)+ 2N2

CH4()K) + 4C|2 = CC|4()K)+ 4HCI
CO+3H,=CH,+ HzO()K)



4. B KakoM HampaBiICHHHM HIDKENPUBEICHHAs peakius OyaeT MpOTeKaTh
camorpousBoibHo? Ny + 2H,O = NH4NO,, ecnwu AGozgg(NH4NOZ) = 115,94
kJ[>K/MOJIB, AGozgg(Hzo(r)) = - 228,8kJI>K/MOJIb.

JKCNePpUMEHTAJIBLHAS YACTh
MeToauka npoBeaeHus onbiTa
TenmoBoit 3pdEKT peakuuu HEUTpalIu3aldd OMpPEAeNISIeTCS B IPOCTEHIeM
kasmopumetrpe. OOBEMbI MCXOJIHBIX BELIECTB NMpHUBEICHbI B Tabiuie | coriacHo
BAPUAHTY.
Ta6manial. O0bEMBI HCXOIHBIX BEIECTB

Bapuaunr 1 2 3 4 5 6 7
O0BEM KHCIIOTHI, MII 60 65 75 70 70 75 55
O0BeM MIETTOYH, MII 60 65 60 70 65 75 65

[Ipy nDomomM MEpPHOrO LMJIMHAPA IIOMECTHUTE PACTBOP OJHOIO U3
pearupyroumx BEIIECTB BO BHYTPEHHHMI CTakaH KajlopumeTrpa. TepMomeTpom
M3MEpPbTE HayaJdbHYIO TemmepaTrypy pactBopa T,. Ilocne s3Toro depe3 BOpOHKY
IIPUJIENTE BTOPOM KOMIIOHEHT PEAKIMM, OTMEPEHHBIN TAKXKE C TOMOIIBIO MEPHOTO
nunuHapa. [locme HeMEQIEeHHOTO NEPEMENIMBAHUSA OTMETHTE CAMYKO BBICOKYIO
temriepatypy T. Pe3ynbrarsl uamepenuit u pacuetoB opopmMuTe B BUAC TaOIHIIBI
2. O0padoTka pe3yabTAaTOB IKCIIEPUMEHTA

1. Onpenenute n3mMeHenue temrneparypsl pactopa AT = T, — Ty

2. Paccumraiite kommyectBO TemoTel Q (/[k), BbIenuBIIEHCS B XOJe
peakiuu: Q = (M + Mye,) AT-C + W-AT, rie my,e ¥ My, — MacChl KMHCIOTHI U
IIEIIOYH, YHCIICHHO paBHbIC HX 06beMaM (p=Ir/cM’); C — yaenbHast TEIUIOEMKOCTD
pazbaBieHHOTO BOAHOro pactBopa (Boawl) 4,184 JIx/r'K; AT — usmeHeHue
temriepatypbl; W — nocrosinaas kanopumetpa (140,6 Ix/K).

3. Bobruuciaure omnbiTHOe wu3MeHeHue SHTaIbnUU (K x/Monb): AH .y =

Q-1073 -
S I7Ie V — KOJIMYEeCTBO 00pa30BaBIIICHCS BOJIBI.

4, Paccunraitte OTHOCHUTEJBHYIO NOTPEIIHOCTh OTIBITA, %o:
_ AHTeOp_AHHpaKT 0 v
A= | 100%. Caenaiite BBIBOJBI 1O paboOTe, 0OCYIUTE MCTOYHUKU
Teop
IIOrPETHOCTEN.

OTtyeT odopmuTe 1O ciieayromei popme:
Cryanent: ®PUO rpynmna
OTtuer Kk J1a0opaTopHoii padoTte
Onpenenenue TemoBoro d¢gdexra peakunu HedTpaIU3aALUU
Leab paboThl: OCBOWUTH METOJUKY OSKCHEPUMEHTAIBHOTO OTPEACICHHS
TerioBoro 3ddekra peaknuu HEUTpaIu3alliy; KCIOIh30BaTh 3akoH [ecca mis

pacucTOB U3MCHCHUS SHTAJIBIINHU, SOHTPOIIMHU U CBO6OI[HOI>1 OHCPIUHU CUCTCMEI.




KparTkue Teopernueckne 0CHOBbI padoThI
TemnoBbIM 3 (PEKTOM XUMHUUECKOW PEaKIIMKi Ha3bIBACTCS

O0o3HaueHMeE: €AMHUIIBI U3MEPEHHUS

3akou ['ecca

0
AH 00p.298

CnencrtBue u3 3akoHa [ 'ecca:

Xumudeckas peakius Bo3MOxkHa, eciau s Hee AG , <0
B3anmocBss3b TepmoanHamMudeckux QyHkuui AG , =

rae AGy.p.- U3MEepsETCS B

AHy ;- U3MEPSETCA B

ASy .- u3MepsieTcs B

T -

Hccnenyemas cuctema: KMCIOTa ; OCHOBaHHE

Hccnenyemas peakuusi B MOJIEKYJISIPHOM BU/JIE

HNoHHOE ypaBHEHHUE pEaKLUU

3akoH ['ecca 11 ucecneayeMon peakuuu




PaccuuTaiiTe U3MEHEHUs TEPMOJUHAMUYECKUX (PYHKIUN, UCTIONb3YS JaHHBIE
NpUIIoKeHus 1.

AHO
X.p-
ASOX.p
AGO%p
BriBox:
SKCHepHMeHTaﬂbHaH qacTb
Tabnuua 2. Pe3ynbrarsl SKCIIEPUMEHTOB U PaCUETOB

HN3MepeHHbIe M pacyeTHLIE Ennnauna

P P O0o3HaueHne 3Hauenue

BEJIUYUHDI U3MepeHust

O0BEM KHCIIOTHI

O0BeEM 111EI0YHU

KOHIICHTpaHI/ISI KHCJIOTBI

KonnenTtpanus menouun

HauanbHas Temmneparypa

Koneunas remneparypa

VY nenbHas TEIUIOEMKOCTEH BOJIbI

KonuuecTBo 00pazoBaBiiieiicss BOJIbI

Ter10Boi# 3eKT (OMBITH.)

W3meHeHre SHTaNbIUU (OIBITH)

N3meHenune sHTaNbINM (PacyeTH)

*)TemmoBoii  3ddexkr  peaknuuu  PacCUMTHIBACTCA IO  YPaBHEHHIO:
Q=(my+my) CAT+ WAT, rme m; © M, — MacChl KHCJIOTHI H MIEIOYH




(p= Ir/em®); C — yAeNbHAs TEIJIOEMKOCTh Pa30aBJICHHOTO BOJHOTO pacTBOpa
(Boawl) 4,184 JIx/r'K; AT — wusmenenue Ttemreparypel, W — mnocTossHHas
kasiopumetpa (140,6 Jx/K).

_Q 1073

**) Wsmenenwe nsuTanmpnuu: AH, ., = kJ/[x/mMonb, Tme Q -

TeII0BOM (D PEKT (OMBITHBIN); N - KOJIMYECTBO 0OOPA30BABIICHCS BOIBI.
BblunciieHrie OTHOCUTENIBHON MOTPENTHOCTH ONBITA, Yo:

AHTEOp_AHl'[paKT . 100%
AHTeop

A=

[TorpenHocTh OMnbITa
BriBog:

[Ipunoxenue 1. CranmapTHBIE TEPMOAMHAMHUYECKUE BEIIMYUHBI

BemecTBo AH® o6p.» K#K/MOJIb 8006[,_, Jx/(Moab * K)

HCl -167,46 55,10

HNO3 -173,20 156,16
NaOH -469,60 49,66

KOH -481,15 91,96

KCl -418,67 157,60

KNO3 -457,78 248,9

NaCl -406,12 115,30
NaNO3 -446,23 206,60

H20 -285,84 70,10

JlabopaTtopnasi paGora Ne 4
Tema: XumMuuyeckasi KHHeTHUKA

eab padoThl: UCcCiIeI0BaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKITUu:
1) OT KOHIIEHTpAIMK PEArpyIOIIUX BEIIECTB; 2) OT TeMIepaTypsl mpoiiecca; 3)
pacyeT SHEPTrUU aKTUBALUH PEAKIUU.

PexoMeHganum: mMo3HAKOMUTHCS C TEOPETUYECKUMU OCHOBAaMHU PAOOTHI 1O
JUTEPATyPHBIM UCTOUHHKAM.

BakHeiiine mNOHSITHS: UCTUHHAs MW CPEeAHSsS CKOPOCTHU, KOHCTaHTa
CKOPOCTH, KHHETUYECKOE YPAaBHEHUE, SHEPIUsl aKTUBAIIMHU, KHUHETUYECKUE YCIOBUS



CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOLIECCOB, MEXAHU3M pEaKLUu, 0OpaTUMBbIE U
HEOOpaTUMBbIE PEAKIINH.

Caexayer yMerTh: 3anMChIBaTh KHHETUYECKOE YpPaBHEHHUE JUIsi TOMOIE€HHOW U
IEeTEPOrCHHON pEaKklMH; pPAaCCUUTBIBATh CKOPOCTb XHWMHUYECKOW pEakluu B
HayaJbHbII MOMEHT M Ha MOMEHT, KOrJa IIpopearupoBajla 4acTb BEIIECTB;
ONPENEIIATh W3MEHEHHMS CKOPOCTH IIPM HM3MEHEHUM KOHLEHTPAlMH BEIIECTBA,
TEMIIEPATYpPbl W JABJICHMS; PACCUUTHIBATH JHEPTHI0 AKTUBALMU W KOHCTAHTHI
CKOPOCTH;

KoHTpobHBIE BONIPOCHI U 32JaHHUS

1. Kakue paxTopsl BIUSAIOT HA CKOPOCTh XUMHUYECKHUX PEAKIINI B TOMOT€HHBIX
Y TETEPOTCHHBIX CUCTEMAX?

2. Kak BinuseTr nmpupoaa pearupyromux BEIIECTB Ha CKOPOCTb XUMHYECKHUX
peakuui? [IpuBenure npumepsl.

3. OT Kakux (paKTOpOB 3aBUCUT KOHCTAHTA CKOPOCTU XUMUYECKON peaKIuu?

4. ChopmynupoBaTh U 3aNMCaATh 3aKOH JIEUCTBYIOIIUX MACC JIJIsl PEaKIUU:

2NO(F) + OZ(r) = ZNOZ(F)

5. Ilouemy Temmeparypa BIMSET Ha CKOPOCTb XMMHUYeCcKuX peakuui? Kak
U3MEHAETCS CKOPOCTh TOMOI'€HHOM PEAKLHH IIPU IOBBIIICHUU TEMIIEPATYphbl Ha
40°C, ecnu TemnepatypHblid KO3()PUIIMEHT paBeH 27

6. Uro Ha3pIBaeTCSd »HHEprued akTupaluu? B Kakux €IMHUIAX OHA
BbIpakaeTrca? Kakas W3 ABYX NPUBEIEHHBIX pEAKIM NpOTEeKaeT ¢ OoJblIen

CKOpPOCTBIO?
CO + H,0 = CO;, + H; (3neprus aktuBanuu 98 xJx/MoIIb) (1)
2HI =H, + |, (3Heprus aktuBaruu 186,4 kJ[x/Moib) (2)

Onbitr 1. 3aBHCHMMOCTHL CKOPOCTH XHMHMYECKOH peakuud OT
KOHIEHTPALMHU pPearupyouux BelecTs

JIns mccnenoBaHus MpeaiaraeTcs peaKuus:

Na,S,03 + H,SO, = Na,SO, + SO, + S| + H,0

Peakiusi B FOHHO-MOJEKYJISIPHOM BHJIE:

S,05°+2H" = S0, + S| + H,0.

[Ipexxne uyeM MNpUCTYNaTh K BBITOJHEHHUIO HKCIIEPUMEHTA, PACCMOTPUTE
IPUMEHUMOCTh  33aKOHA  JIEWCTBYOIIMX Macc I JAaHHOM  peakuuu
(175 ynpouieHusl HCMOJB3YHTE YPAaBHEHHE pPEaKUUH B HOHHO-MOJEKYJISIPHOM
Buse). M3oOpasure rpaduuecku BHII 3aBUCUMOCTH CKOPOCTH PEAKIUHU MpU
YBEIMYECHUH KOHUEHTPAIMU THOCYIb(}aTa HaTpusl, yCIOBHO 0003HauuB ee kak 1C,
2C, 3C (mmpu MOCTOSIHHOW KOHIIEHTPALMKU CEPHOM KHUCIIOTHI). Onpeaenure nopsiok
peakuuu 1o Tuocyib(ar-uoHam. OOCyIuTe TakXKe BHJl 3aBUCUMOCTH CKOPOCTH
peakuu OT KOHLUEHTPALMU CEPHOM KUCIOThI U M300pa3uTe rpaduuecku BUa 3TOU



3aBHCHUMOCTH, €CJIH KOHIICHTPAIMI0 THUOCYJIb(PaT-MOHOB CUUTATh MOCTOSHHOM.
VYkaxurte nopsiioK peakiuu no noHaM BOAOPO/Ia.
Metoanka BbINOJHEHHUS ONbITA
[IpuroroBbTe TpU pacTBOpa THOCYIb(hATa HATPUS PA3TUUYHON KOHIICHTPALIUU.
Jyis 3TOrO B TpH MpOOUpPKH HameiTe: B mepByto — 1 mi pactBopa Na,S,03 u 2min
H,0; Bo BTOpy10 — 2 mMit Na,S,03; u 1 M H,O; B TpeTbto — 3 M1 TOro e pacTBopa
Na,S;03. 3arem B kaxayio mpoOupky mo6aBeTe mo 1 mi pactBopa H,SO, m
U3MEphTE BpeMsl B CEKyHJaX OT MOMEHTa J00aBIIEHUS KHUCIIOTHI O MOSBICHUS
NEPBbIX MPU3HAKOB MOMYTHEHHUS BCIEJCTBUE O0Opa3oBaHUs cepbl. Pe3ynbTaThl
OMBITOB 3aHecuTe B Tabimuiy 1 U moctpoilTe rpaduk 3aBUCHUMOCTH CKOPOCTH
peaKkiK OT KOHIEHTPAIMU THOCYJIb(aTa HaTPHUs.
OnbIT 2. 3aBUCUMOCTH CKOPOCTH PEaKIUM OT TeMIlepaTyphl
Uccnenyercs mnomysmnupudeckoe mnpaswio Bant-I'opda u ypaBHeHue
Appennyca, rpapuuecKkoe perieHre KOTOPOro MO3BOJIAET ONPEACIUTh BETUUUHY
SHEPrUr aKTHBAIUU PEAKIUU.
MeTtoauka BbINOJTHEHUS ONBITA
B uetbipe npobupku Haneite mo 2 mi pactBopa Na,S,03, Kaxk1yio mocTaBbTe
B CTAKaH ¢ Topstaeii BO0il, cobII01as HHTepBas Temmepatyp Boas B 10°C, i uepes
3 — 5 MUHYT U3MepbTe TEMIEpaTypy B CTakaHax TepmomeTpoMm. J[oOGaBpTe B
Kaxayto mpobupky mo 1 mia pactBopa H,SO, u oTMeTbTe BpeMsi OT MOMEHTa
N00aBJICHHS KUCJIOTHI 10 TOSIBJICHUS TIEPBBIX IPU3HAKOB IOMYTHEHUS. Pe3ynbTaThl
OTIBITOB BHECUTE B TAONUITy 2 ¥ OCTPONTE TpaduK, OTKIAIBIBASI IO OCH a0CIHCC —
TEMIEPATYPY, a IO OCU OPJUHAT OTHOCUTEIBHYIO CKOPOCTh (BEIMYUHY, OOpPaTHYIO
BPEMEHU).
PaccuuTaiite cpenHmii TemmnepatypHbid KOd(PPUIIMEHT peakiuu, WUCIONb3Ys
npasuio Bant-T'odda B 3a1anHOM HHTEpBaje TEMIEPATyp.
Jlist rpadpuueckoro pacuera SHEPTUMM AKTUBALMHM TOCTPOMTE 3aBHCUMOCTD
Inv =f(1/T) u no TaHreHcy yrja HaKJIOHA TMPSMON OIPEICTUTE DHEPTHUIO
AKTHUBAILIMY IAHHOW PEaKIIHHU.
Cryaent: ®UO rpynmna
Otuer Kk 1a0opaTopHoii padoTte
XumMnuyeckass KHHETHKA
Lens paboThI: HcClieqOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaklnu
OT KOHLIEHTPALlMU PEArnpYIOIIMX BEIIECTB U TEMIIEPATYPHI.
KpaTtkue Teopernyeckue 0CHOBbI padoThI
CKOpOCTBIO XUMUYECKOMN peaKMy Ha3bIBAETCS




CKOpOCTh peakIfy 3aBUCUT OT CIEAYIOUUX (PaKTOPOB:

W

3aBHCHUMOCTD CKOPOCTHU XUMHUUYECKOMN pe€aKkuun OT KOHIHCHTPpAIUNU HMCXOJHBIX
BCILCCTB OIIMCHIBACTCH.

Bmusuue TEMIICpaTypPhbl OIIUCBIBACTCS.

[Topsnok peakuuun

MOHGKYHHpHOCTB pPCaKnu

9H€pFI/I$I AKTUBAllUKW PCAKIINHN

u3MepsieTcs

OmnbIT 1. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKUUU OT KOHIICHTPAIUU
pearupyronmx BEUecTB
Hccnenyemas peakuus:

B nonnom Bue:

3aKOH JEHCTBYIOIIUX MAcCC:
Bun TeopeTuyeckux 3aBUCMMOCTEH CKOPOCTH HCCIEAYEeMON pEeaklHuH OT

KOHOCHTPAOWH OJHOTO U3 UCXOAHBIX BCHICCTB IIPU IMOCTOSAHCTBE BTOPOIO:



C (5,04%) CHY)

Tabnuual. Pe3ynbTaThl SKCIEpUMEHTA

KoymyectBo M Bpewms OtHocuTeNnbHAs
Homep Konnentpauus
peareHToB . TOSIBJICHUS CKOPOCTb
CHCTEMBI S203 1
Na,S,03 | H,O | H,SO4 MYTH, T, C V=100/z, ¢
1 1 2 1 1C
2 2 1 1 2C
3 3 0 1 3C
Vv
0 ' ? ¢ (5,08)

Puc 1. 9KCHCpI/IMCHTaJIBHa$[ 3aBUCUMOCTb CKOPOCTH PCAaKIHU OT KOHOCHTpAIUH TI/IOCYJ'IB(I)aT-
HOHa.




BriBon:

OnpIT 2. 3aBUCHMOCTH CKOPOCTH PEAKITUHU OT TEMIIEPaTyPhI
[TpaBuno Bant-I'odda:
YpaBHeHue Appenuyca:

Tabnuna 2. PesynpTaTh
IKCTICPUMEHTA
Temneparypa Bpems OTtHocuTeNbHAS
Howmep
UT HOSIBIICHHSI CKOPOCTh Inv
CHCTEMBI °C K 1

MYTH, T, C V=100/r, ¢

1

2

3

Pacuer remmnieparypHoro ko3 durmenra:
_ Vit vatys _
=5 - , €CIIN
yl = ’YZ = 'YS =

Hnst  rpadmueckoro  pacuera  OHEPTMHM  aKTHUBAIlMM  TIOCTPOMTE
3aBucuMocTh Inv = f(1/T) u mo TaHTreHCy yrja HakjJIoOHa MPSAMOW ONpEACITUTE

ey

Puc.2 I'paduueckoe ornpeneneHne SHEPruM aKTUBALIMH

SHEPTHI0 AKTUBALUH .

nyv




a) 0)
Puc.3. I'padukn 3kcriepuMeHTaTbHON 3aBUCUMOCTH CKOPOCTH PEAKIH OT TEMIIEPATyPHI,
a) - OmpeleleHHe TemIepaTypHoro KoddduiueHTa XUMHYECKOW peakuuu; O0) - SHeprus

AKTHUBAIlUH.

Pacuer OHCPIUHU aKTHBAIlUN:

BriBon:

JlabGopaTopHnasi padora Ne 5

Tema: Xumnueckoe paBHoBecue

Heab paboThl: U3YYUTHb BIUSHHUE PA3JIUYHBIX (PAKTOPOB HA COCTOSTHUE
PaBHOBECHSI, YUYUTHCSI TPOTHO3UPOBAThH CIBUT PaBHOBECHS TIPU JEUCTBUU Pa3HBIX
bakTopoB.

PexoMeHaaluM: Mpy MOJATOTOBKE K paboTe HEOOXOAUMO MOBTOPUTH Pa3zel
«XuMHUecKass TepMOAMHAMHKA», «XUMHUYECKash KUHETHKa» U OTBETUTh Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

Ba:xHeiimue MOHSITHA: XMMUYECKOE PABHOBECHE, KOHCTAHTA PAaBHOBECHS,

ypaBHEHUS U300aphbl U U30TEPMBbI PEAKIIUH.
CrnenyeT ymMeThb: 3alUChIBaTh BBIPAKCHUS KUHETUUYECKONW M TEPMOJUHAMHYECKOMN
KOHCTAaHT PaBHOBECHS;, PACCUMTHIBATh M CBSI3bIBATH KOHCTAHTY PAaBHOBECHUS CO
cB0OOHOM PHEeprueit ['mb0ca; onpeaensTh HapaBICHHU CMEIICHUSI PABHOBECHUS U
ONTUMAJIbHBIE YCIIOBUS TPOTEKAaHHWsI MPOLECCOB, HCMHOJIb3ys npuHuun Jle
[[TaTenbe; pacCUUTHIBATH TEMIIEPATYPY PABHOBECHOT'O COCTOSIHUSI CUCTEMBI.

KonTposbHbIe BOIPOCHI U 3aIaHUA:

1. Yto Ha3bIBAIOT XUMHUYECKUM paBHOBecHEM? YKaXKUTE TEPMOJAMHAMUYECKOE U
KMHETUYECKOE YCIIOBUS PAaBHOBECHS.



2. UTo Ha3BIBAIOT KOHCTAHTOW paBHOBECHS, M OT Kakux (PaKTOpPOB OHA 3aBUCHUT?
[IpuBeauTe NpUMepsI /111 TOMOT'€HHBIX ¥ T€T€POT€HHBIX CUCTEM.
3. Chopmynupyiite npunnun Jle-Illatenbe. Kak Biusier n3MeHEHUE BHEIIHHUX
YCJIOBUM HAa COCTOSIHME PaBHOBECHS OOpPaTUMOM XUMUYECKON peakiuu?
CaCOs) = CaOg) + COyry. AH =176,1 x/Ix/MO1IB.
4. PaccunTtaiiTe TeMreparypy, MpH KOTOPOM PaBHOBEPOSITHBI 00a HampaBlICHUS
peaKkIuy CUHTE3a aMMHUaKa 13 a30Ta U BOJOPO/Ia.
5. Koncranra paBHoBecust peakuu NyOy ) = 2 NO, () ipu 25°C paBHa 4,64-10'3.
B kakom HampaBiieHuu OyJEeT UATH peakius MpU CIEIYIOUIUX KOHILEHTPAIHUSIX
BemecTB: C(N,O,4) = 0,046 mons/i; C(NO7) = 0,0095 momb/m.
JKCNEePUMEHTAJIBHAA YACTh
OmnbiT 1. Haneiire B mpoOupky 4-5 My pa30aBiIeHHOTO pacTBOpa poAaHHUIA
ammonust NH,CNS u no6aBeTe 4-5 Mur paz0aBiIeHHOTO pacTBOpa XJIOPHIA Keae3a
(1)  FeCls. TIlomyuyeHHBI pacTBOp, OKpacka KOTOPOro  OOYCJIOBIICHA
oOpa3yromuMmca poganuaom xenesa (1), paznelite mopoBHy B ueTbipe IPOOUPKHU.
3areM B IEpBYIO NMPOOUPKY 100aBbTE HEMHOI'O KOHILIEHTPHUPOBAHHOI'O pacTBOpa
polaHK/la aMMOHMS, BO BTOPYIO — KOHIICHTPUPOBAaHHOTO pacTBOpa XJIOPHUIA
xene3a (I11), B TpeTblo — HEMHOro KOHIICHTPUPOBAHHOTO PacTBOpa XJIOpHJIA
aMMOHHUS, a YETBEPTYIO MPOOUPKY OCTaBbTE JJIsi cpaBHeHUs. OOpaTuTe BHUMaHHUE
Ha U3MEHEHHE 1IBETa PACTBOPOB.
Hanumure ypaBHEHHS peakuMd B KpaTKOH HOHHOM (opMe U BBIpAXKEHUE
KOHCTaHTBl paBHOBeCHs JaHHOW peakiuu. OOBACHUTE HN3MEHEHHE OKpPaCKU
pacTBOopa C TOYKM 3pEeHMs] 3aKoHa JedcTByromux Macc. Chenaiite BBIBOA O
BIIUSIHUU KOHIICHTPAIIUU PEarupyroInX BEIeCTB Ha XUMUYECKOE paBHOBECHE.
OmnbIT 2. Conu XpOMOBOM KHCJIOTBI — XpPOMAThl OKPAIIEHbI B KEIThIA 1IBET
(uBet nona — CrO,%). Conmu IBYXPOMOBOH KHCIOTBI — OGUXPOMATBI OKPAIICHBI B
opamkeBbIii 1BeT (1BeT monHa — Cr,0;7). B pacTBopax MIECTHBAICHTHOrO XpoMa
UMEET MECTO PaBHOBECHUE 2Cr0,2 + 2H" < Cr,0,2 +H,0, xoTOpOoe MOKHO
CMeIaTh, U3MEHSSI KOHIICHTPAIIIO HOHOB BOJIOPO/IA.
B npobupky mnomectute 3-4 xamm 10% pactBopa OuxpoMara Kaiaus U
npubaBisiiTe Mo kKarsiM 2M pacTBOp €IKOro HaTpus 10 Tepexoia OpaHKEeBOM
OKPAaCK{ B KEJITYI0. 3aTeM K dTOMY K€ PacTBOpPY MO KaruiaMm npubasisiite 2M
pacTBOp CEpHOM KHUCIIOTHI JIO MOSBJICHHSI OPaH)KEBOM OKpacku cHoBa. OObICHUTE
M3MEHEHHE OKPACKH pacTBOpa, aHATM3UPYs ypaBHeHHE n3oTepMbl Bant-I'odda.

JlaGoparopHasi pabora Ne 6

Tema: PaBHoBecue B pacTBopax 3J1eKTpPoauToB (I'mapoJius coJiei)



Hens padorbl: u3ydeHUE Mpolecca THAPOJM3a COJE pa3HOro THIIA,
YCTAHOBJICHHE KOJMYECTBEHHBIX XAPAKTEPUCTUK MpOLEcca THAPOJIN3a, U3YUYEHHE
BIIUSIHUA PA3IMYHBIX ()AaKTOPOB HA CTETIEHb TUPOIIN3a.

Pexkomenaganum: 10 JUTEPaTypHbIM HCTOYHHUKAM O3HAKOMUTBHCS CO
CIIEIYIOIIMMU TEOPETUYECKUMH OCHOBamMH - «VIOHHO€ HpPOU3BEAECHHUE BOJIBDY,
«CunbHbIE U caadble IEKTPOIUTBDY, «[ Maponn3 coneny.

BaxxHeillnne MOHATHSA: THAPOJIU3 COJICH, CTENIEHh U KOHCTAHTA TMPOJIN3a,
BOJIOPOHBIN M THAPOKCHIBHBIN Toka3aTenu (PH u pOH).

Caenyer ymMeTh: CPaBHUBATh CKIIOHHOCTh K THAPOJIU3Y MOHA B 3aBUCUMOCTH
OT ero 3apsanaa u pazmepa. CBA3bIBaTh CKIIOHHOCTh MOHOB K IMPOILECCY TUAPOJIM3A C
CUJIOM COOTBETCTBYIOIIMX KHCJIOT M OCHOBAaHWM, WCHOJIb3yS 3HaueHUs K,
COOTBETCTBYIOIIMX CTYNEHEW WOHMU3AlMU KHUCIOT M OCHOBaHWW. Bripaxars
Ipolecc TUAPOJIU3a C TMOMOUIBI0 HMOHHBIX M MOJIEKYJSIPHBIX YpaBHEHUMU.
OOBACHATE BIMSAHUE TEMIIEPATyphl, KOHIEHTpauuu #oHoB H' m OH wm
OJIHOUMEHHBIX HOHOB Ha CMEIIEHUE HOHHOTO PABHOBECHSI.

KoHTposbHbIE BONPOCHI M 3a1aHUS

1. Yto Ha3bIBaeTCs MOHHBIM MpoU3BelcHHEM BOJbI? KakoBo ero 3HaueHue
nipu 298K?

2. Yro nHazpiBaeTcsi BOAOpoAHBIM TmokazareneMm (pH)? Kak ero BenmuuuHa
CBSI3aHA C TUJPOKCUIIbHBIM ToKa3aresiem (pOH)?

3. Omnpenenute 3Hauennme pH B pactBopax NaOH u H,SO; mpum mx
koHueHTpanuu 0,001 monb/m.

4, JlaiiTe ornpesenaeHre MpoIeccy THAPOIN3a.

5. Kakue (1o npupojie HOHOB) COJIM MOJIBEPTarOTCs TUIPOJIN3Y M0 KaTUOHY, a
Kakue — no aHuoHy? Kakue conum He moaseprarorcsi ruaponu3sy? IlpuBenute
MPUMEPHI, 3alUCAB YPABHEHUE PEAKIUU THUIPOJIM3a B MOHHOM U MOJEKYJSPHOM
BUJIC.

6. Uto siBisieTCs CAEACTBUEM MPOILIECCa TUAPOIN3a?

7. Oxapakrepusyire IIOHSATUSA «CTEIEHb TUIPOJIN3AY,
«KOHCTaHTa TUAPOJINA3aY.

8. OT kakux (paKTOPOB 3aBUCUT CTENEHb THAPOIN3a?

9.Paccuuraiite koHCTaHTy M cteneHb ruapoiusa comu NH,Cl, pactBope ¢
koHnentparmeit 0,001 mop/m.

JKCIEepPUMEHTAJIbHASA YaCTh

OnpIT 1. Peakuus cpeabl BOAHOTO pacTBOPA COJIH

PaGota BemomHsieTcs 1o BapuanTam (Tab:1.1).

Tabmunal. Jlanubie k onsiTy 1

‘ Bapuaunrt ‘ Coau ‘




1 2 3

1 ZnC|2 Na,SO3 NaCl
2 CU(N03)2 NaHCO; Na,SO,4
3 MgCl, NazBO3 KCI
4 AI(NO5)s KNO, K>SO,
5 Pb(NOg)z K,CO3 NaNO;
6 ZnS0O, K>CrOy4 KCI
7 NH4C| Na28i03 KNO;3;
8 MgC|2 NaH,PO, K,SO,
9 Ni(NOs), CHsCOONa NaCl
10 A|2(SO4)3 N&zSOg NaBr

JIist mpensiosKeHHBIX COJIeH JTaHHOTO BapHaHTa OINPEACIUTE BO3MOMXKHOCTD
NPOTEKaHUS TUAPOIN3a U TUI TUAPOIHN3A: IO KATUOHY WM 1O aHUOHY. s aToro
BOCIIOJIB3yWTECh TAOJMIIAMU KOHCTAHT IUCCOLMALIMU CIA0BIX KUCIOT U OCHOBAaHUM
(cMOTpH IPUIIOKEHHE).

Meroanka BbINOJHEHHUS ONBITA

B Tpex mpoOupkax pacTBOPUTE HECKOIBKO KPUCTALUIMKOB Ka)KJOW COJIH,
nobaBpre | — 2 KamiM yHHMBEpPCAJIbHOIO MHAMKATOpa ais omperaeneHus pH wu
CPaBHUTE LBET pacTBOpa CO IIKAJIOM [BETHOCTH WHJIMKATOpA. 3aIllnIIUTe
pe3ynbTaThl onpeaesaeHus: 00aacTu 3HayeHus: pH 1 ypaBHeHUs peakliy TapoIn3a
B HMOHHOM M MOJEKYJSIPHOM BHUJE, VYYWUTHIBAasg CHEUU(DHUKY THAPOIH3A
MHOT03aps/IHbIX HOHOB. B BBIBOJIE OTMEThTE, MPABWIBHO JM Bbl onpenenmim tun
COJIN.

OnbiT 2. BausiHue pa3jn4HbIX (aKTOPOB Ha CTENEeHb THAPOJIN3A

Onwvim 2.1. Bruanue pazbaeénenus na cmenensb 2uopou3sd

B cyxyro mnpoOupky BHecuTe ¢ ToMoIIplo nametkn 10-15  kamenb
HACBIIIEHHOTO PacTBOpa alerara HaTpus M 1 Kamio pacTtBopa (eHoldranenHa.
OTMmeThTE MOSBIEHWE OKPACKM HWHIMKATOpa, CBA3AHHOE C THAPOJIHU30M COJIU.
ConepxxuMoe TpoOMpPKHU pasnenure Ha JBe mnpoOupku. OpHy ocCTaBbTe st
CpaBHEHUS, BO BTOPYIO 100aBbTE 5 Kameib TUCTUUIMPOBAHHOM BOJbL. B BhIBOIE
OTMETBTE, COIJIACYIOTCS JIM DKCIIEPUMEHTAJIBHBIE JIAHHBIE C TEOPETUYECKON
3aBUCUMOCTBIO. [[pyBEeUTE COOTBETCTBYIOIINE YPABHEHUS PEAKLIUH.

Onvim 2.2. Bruanue memnepamypul HA CeneHb 2uOpou3a cou

B cyxyto npobupky BHecute 10-15 kamens HACBHIIIIEHHOTO PacTBOpA alleTara
HAaTpusg M OJHY Karuiio uHAukaTopa (pactBop deHondranenna). OTMmeTbTe
MOSIBJIECHUE OKPAcKW WMHIUKATOPA, CBA3AHHOE C TUApoian3oM cosid. Colepkumoe
npoOupKU pasneiite Ha JBe nmpoOupku. OnHy ocTaBbTe 0€3 M3MEHEHUH, IPYTylo
Harpeirte. B BbIBOJIE OTMETBTE, COTJIACYIOTCS JIM KCIIEPUMEHTAJIbHBIE JAHHBIE C



TEOPETUYECKOW 3aBUCUMOCTHIO. [IpuBeauTEe COOTBETCTBYIOIIME YpPaBHEHUS
peakuui.

Onvim 2.3. Bausnue cunvbl Kuciomol, o00pasyrouwjell cojb, HA CHeNneHb
2UOpoU3A

Omnpenenute pH 0,1 M pactBopoB Na,SO; u Na,CO;. las storo x 1 mn
pacTBOpa KaxaoW coim J00aBbTe | Kamio YHUBEPCAJIHLHOTO WHAMKATOPA.
N3mepbre pH. 3anmummTe COOTBETCTBYIOIIME YpaBHEHHs peakuuid. Paccuwuraiite
CTENEHb U KOHCTAHTy THUIPOJIM3a KaXKJIOH COJIM; CHeTalTe COOTBETCTBYIOIIUI
BBIBO/I.

Otuet oopmuTe 1o cieayrouien Gopme:

Crynent: ®PUO rpymnmna
OT4er k 1abopaTopHOii padore
PaBHoBecue B pacTBopax 3j1eKTpouToB (I'maposms coseit)

Heab padoTbl: H3ydYeHHE MpoLEcca THAPOIW3a COJIEM PAa3HOro THUMNA U
BIIMSIHUS Pa3JIMYHBIX (PAKTOPOB HA CTENEHb TUJIPOJIHN3A.

Kpartkue TeopeTniyeckue 0CHOBBI Pad0ThI

['maponu3om Ha3bIBaeTCS

Conp mogBepraeTcs TUAPOIN3Y 10 KaTHOHY, €Clii OHA 00pa3oBaHa
OCHOBaHHEM, KHCJIOTOM.

Conb mogBepraeTcsi THAPOIU3Y 10 aHUOHY, €CJIM OHAa 00pa30oBaHa
OCHOBAHHUEM, KHCJIOTOM.

KonuuecTBeHHBIC XapaKTCPUCTUKHU T'MAPOJIN3a:

OcHoBHBIE (PaKTOPHI, BIUSIIONIME HA CTETICHb THPOJIN3A:
1.
2.
3.

OmnbiT 1. Peakus cpenbl BOOIHOTO pacTBOpA COJIH
Couab 1. YpaBHeHUE qUCCOLIMALITNT
COJIM:

Kucnora, ocHoBanme, o0pa3oBaBIlie COIb

['mpoponms uner no

HNonHoe ypaBHEHUE THIPOJIU3a

MonekyisipHOe ypaBHEHUE

Peakrust cpenbl u 00J1acTh 3HAUCHHM
pH




Coan 2. YpaBHeHHE TUCCOLIMAIIUN
COJIH:

KI/ICJ'IOTa, OCHOBAHUC, 06p3.30BaBHII/IC
COJIb

['maponns uner
o

HMoHHOE ypaBHEHUE THIPOJIN3A

MouekyisipHOe
YpaBHEHHE

Peaknust cpenpbl u 06sacth 3HaueHuit pH

Cous 3. IIpuBecTu peakuuo rugpaTaliy COJIHU, HE MOABEPTAOLICICS
TUJPOJIN3Y NMPU PACTBOPEHUH.

BriBo:

OnbIT 2. BausiHue pa3inuyHbX (PakTOpPOB HA CTENEHb TUAPOIN3a
Omnpit 2.1. Biiusgaue pa30aBiieHUs Ha CTENEHb THAPOJIHN3a
HMoHHOE ypaBHEHHE pEeaKLUHA TUAPOJIN3a

COJIU:

3aBUCHUMOCTD CTCIICHH Ir'uapojin3a OT KOHOCHTPAIUKU COJIN

HaOmronenns

OmneiT 2.2. BiivstHue TeMIiepatypsl Ha CTENEHb THAPOIIN3a
HNoHHOE ypaBHEHHE TMIPOIIN3a
COJIU:

HaGmronenue

BriBo:

Omnpit 2.3. BrivsiHME CUITBI KUCIOTHI, 00pa3yronieil colib, Ha CTENeHb
TUAPOIU3a
Coub 1. MoHHOE ypaBHEHUE TUIPOIU3A!

MonexkynsapHoe ypaBHEHHE:

Koncranra ruaposnusa:

Crenenb ruapoausa:




Pesynbrat 3xcriepumenTa:

Conb 2. MoHHOE ypaBHEHUE TUIPOIIU3A:
MouekynsipHOoe ypaBHEHUE:

Koncranra ruaponusa:

Crenenb rugpoumsa;

Pesynbrat 3xcriepumenTa:

BriBo:

JlaGopaTopHasi padora Ne 7

Tema: Kosutongnbie pacTBopsbl (2 yaca)

Heanb paboThl: MOTYYNUTh KOHICHCAITMOHHBIM METOAOM P KOJIJIOMIHBIX
PacTBOPOB, OMPEACIIUTh 3HAK KOJUIOUIHBIX YaCTHI], IPOBECTU UX KOATYJIAIIUIO.

Teopernueckne 0CHOBBI PadOThI

KonnmonaneiM pacTBOPOM Ha3bIBA€TCSl CHUCTEMA, COCTOSIAsh W3 YacTHIL
JTUcriepcHOM (ha3bl U TUCTIEPCUOHHON CPEJibl, T/Ie YaCTHUIIbI (Pa3bl SABJISIOTCS TOHKO
(BpICOKO)ucTiepCHBIMU. CHCTEMBI, UMEIOIIHNE Pa3Mephl YACTUIl AUCTIEPCHOM (pa3bl
107 — 10®° m, MOryT GBITH MONYYEHBI ABYMS CIOCOOAMHU: KOHIGHCALMEll YacTHIl
BEILIECTBA B TOMOTEHHBIX CUCTEMax U APOOJICHUEM KPYIHBIX YacTHUIl 10 HYXHOU
CTEIEHU JTUCTIEPCHOCTU B T€TEPOrE€HHBIX CUCTEMAX.

Konnencanuonneiii crnocod0 o0pa3oBaHUs UCIEPCHBIX CUCTEM CBSI3aH C
BbIJICJICHUEM HOBOM (a3l W3 TOMOTEHHOM CHUCTEMBbI, HaxoJsIIehcs B
METAacTaOMIIbHOM COCTOSHUH. XHUMHWYECKHH MOTEHIIMAT BEIIECTBA B HOBOM
(crabunpHOM) (pa3ze MEHbIIE, YeM B MpeKHEH MeTacTaOmibHOU (aze (M < My).
OTOT mpolecc MPOXOJAUT Yepe3 CTaauio 00pa30BaHUS 3apOAbIINIEH HOBOM (a3bl,
OTIEJEHHBIX OT TpexHeW (¢a3bl MOBEpXHOCThIO pazaena. (OOpazoBaHue
3apo/IbIie HOBOM (ha3bl B METACTAOMIILHOM CUCTEME MPOUCXOAUT B 001aCTIX, TIe
BO3HUKAIOT (DJIYKTyallMH TJIOTHOCTH BEILIECTBA JOCTATOYHON BeIUYUHBI. Pazmepsl
00pa3yrIIUXCsl YaCTUI] 3aBUCIT OT YCJIOBUH MPOBEICHUS MPOIecca KOHICHCAINH,
T.. OT COOTHOIIEHUS MEXAY CKOPOCTSIMH JBYX OJIHOBPEMEHHO HIYIINX
MPOIIECCOB — OO0pa3oBaHUs 3apOAbIIIEH H yBETWYeHUS UX pa3mepoB. Jlms
MOJIYYCHHUS] YaCTUI[ KOJUIOMJHBIX  Pa3MepoB  HEOOXOIMMO 3HAYHUTEIIbHOE
npeobJialaHie CKOPOCTH 00pa30BaHus 3apO/IbIIICH.

KonnencanuonHelii crnocod mojaydeHus: BKIIOYAeT J1Ba METO1a:

1)  ®dwusudyeckas KOHACHCAIMS — O3TO KOHACHCALMS MOJICKYJ OJIHOTO
BelecTBa (qucriepcHod (aspl) B ApyroMm (aucnepcuoHHou cpeae). Hampumep,
METOJI 3aMEHBbI PACTBOPUTENS J00aBICHWEM CIHUPTOBBIX PACTBOPOB BEIIECTB B
BOJY;



2)  Xumudeckas KOHJICHCAIMS — IIOJIyYCHHWE KOJIOMIHBIX CHCTEM B
pe3yibTaTe MPOTEKaHUs XHUMHMUYECKOW peakuuu ¢ o0pa3oBaHHEM TPYIHO
pacTBOPUMOTO COEAMHEHUS, MPU ATOM MOTYT OBITh HCIOJB30BaHbl PEAKIUU
moboro Tuna. Ilpu mnoaydyeHUH KOJUIOUOB JaHHBIM METOJOM  JIOJIKHBI
cOOJII01aThCA HEKOTOPBIE YCIIOBHUS:

a)  OJMH U3 MPOAYKTOB PEAKIMH JOJKEH OBITh TPYAHO PACTBOPUMBIM;

0) OOHO M3 MCXOAHBIX PEArHMPYIOLIMX BEIIECTB — 3JIEKTPOJHUT-CTA0UIN3ATOP,
JIOJDKHO OBITh B M30BITOYHOM KOJMYECTBE, JJIsi 00pa30BaHMsS Ha MOBEPXHOCTH
KpUcCTayuia JBOMHOro »siekrtpuueckoro cios (I9C) — ocHoBHOro daxropa
arperaTuBHOM yCTOMYUBOCTH;

Pa3mep KOJUTOMAHBIX YAaCTHI] COU3MEPHUM C JJIMHON BOJHBI CBETA, IIOITOMY
JUISl HUX XapaKTEpHbI ONTUYECKHE CBOMCTBA: 1) cBETOpaccenBaHHe (paccerBaeTCs
00Jiee MHTEHCUBHO KOPOTKOBOJIHOBAs 4YacTh CIIEKTPA, MO3TOMY B PAacTBOPE MOJ
JIEMCTBUEM Y3KOHANPABIEHHOIO Jy4ya MOSBIsAETCA KOHYC TuHAans v OeclBETHBIN
pacTBOp 30151 MPUOOPETAET PA3TUUHYI0 OKPACKY B OTPAKEHHOM M MPSMOM CBETE;
2) abcopOiust (00beMHOE MOTJIOIIEHNE) CBETOBOM BOJIHBI.

Onpenenute 3HAK 3apsa KOJUIOMJHOW YacTHUIbl B OKPAIIEHHBIX 30JISX
MOXHO  TPOCTEHMIIMM  METOJOM  KanWwUIIpHOrO  aHanu3a.  Marpuua
¢bunpTpoBaIbHOM Oymaru 3apspbkeHa oTpuuarenbHo. Ilpu HaHeceHun Ha
(GUIBTPOBAIbHYIO OyMary Karui 30Ji C MOJ0KUTEIbHO 3apSKEHHBIMU YaCTHIIAMU
UAET ajcopOuusl 3051 B LIEHTPE MATHA, a 30Jb C OTPULATEIBHO 3aPSKEHHBIMU
YacTUIAMU JaeT pABHOMEPHO OKPALIEHHOE ISITHO.

CaMOoIpon3BOIBHOE pa3pyLICHUE KOJUIOMJHBIX CUCTEM JAHHOW CTENEHU
JTUCTIEPCHOCTU  HasbIBaeTca  Koarymsimuei. Jlrobas  koilowgHas  cucTeMa
XapaKTEepU3yeTcsl BYMs BHUJIAMH YCTOMYMBOCTH — arperaTUBHON (CIOCOOHOCTH
COXpaHSTh JaHHYIO CTEMEHb JUCIEPCHOCTH) U KHUHETUYECKOH (CIOCOOHOCTH
COXpaHATh PaBHOMEPHOE pacHpe/iesieHUe YacTULl JUCIEPCHOM (a3bl MO BCEMY
o0beMy cuctemsl). [Ipornecc koarymisiiiuu COCTOMT M3 JIBYX CTaJIui: a) B CHITY
U3MEHEHUS] KaKuX - JU0O0 MapaMeTpoB KOJUIOMJHOW CHUCTEMBI (TeMIeparyphl,
MOHHOTO COCTaBa W T.I.) OHA TEPSAET arperaTUBHYI YCTOMYUBOCTbH, CTENEHb
JIMCIIEPCHOCTA YMEHBIIIAETCS, KOJUIOMIHBIE YACTUIbl YKPYIHSAIOTCA - 3TO CTaus
CKPBITON KOaryJsiiuu; 0) CTaaus IBHON KOATryJISIIUU SBJISETCS CIIEICTBUEM MTOTEPH
CUCTEMOM M KHHETHMYECKOM ycToM4yuBOCTH. [locimenHioo craaui0 MOXKHO
HaOmoAaTh BHU3yallbHO. CKOpPOCTh KOAryJsilMy — ONPEACNAIOT  CIEAYIoIIne
(bakTophI:

1. Paguyc nedcTBUS CUJI NMPUTSKEHUSA. DTOT pajuyC OoueHb Mai (mopsiika
pasmepa caMHX YacTHI]), HO BCE K€ Pa3IM4YeH y YAaCTHUI[ PA3JIMYHBIX KOJUJIOHJIOB.
VYBenuueHue 3Toro paguyca cnocoOCTByeT Mpolleccy KOaryJisiuu.



2. CkopocTh OpOYHOBCKOTO JBMXKEHUS, KOTOpas OMNPENETISeT YHUCIO
CTOJIKHOBEHMI 4acCTHULl B €IUHUIYY BpeMeHHU. OTCIO[a K€ BBITEKAET U YCKOPSIOLIEE
JICCTBUE TTOBBIICHUS TEMIIEPATYPhI HA KOATyJISIHUIO.

3. KoHueHTpamusi KOJUIOUAHOTO pacTBopa. Yem Ooibllie YaCTHI] HAXOAUTCS
B eMHULIE 00BEMA, TeM OOJbIIe BEPOSTHOCTh UX CTOJKHOBEHUS, MPUBOJAIIETO K
CJIMITAHUIO UX, TEM BBIIIE CKOPOCTh KOATrYJISLUU.

4. Konuentpauus snektponurta. Hanbonee BaxxHbIM (DaKTOPOM SIBIISIETCS
AIEKTPOJIUTHBIA OanaHC B CHCTEME. YBEIUYEHHE COAECP)KAHUS BJIEKTPOJIUTOB B
cucteMe npuBoauT K cxkatuto J19C Ha Mexda3HON rpaHuIle: YacTUIa JUCTIEPCHON
da3bl — IUcCrIepCUOHHAs cpefia U, CIeJ0BaTeNIbHO, MOHUKEHUIO SHEPreTHUYECKOTO
Oapbepa, NPENATCTBYIOUIETO CIUINAHUI0O YacTull (YKPYIMHEHHUIO) TMpU HUX
CTOJIKHOBEHHMH. KoaryJsiiiuio 3051 BBI3BIBAET TOT MOH 3JIEKTPOIUTA-KOATYJISATOPA,
y KOTOPOT'O 3HaK 3apsija OJHOMMEHEH CO 3HAKOM 3apsija MPOTUBOMOHA MUIIEILIBI.
[Topor koarymisiiiu 3aBHUCHUT M OT BAJEHTHOCTU KOAryJupYIOIIEro HOHA. JTa
3aBUCUMOCTb BBIPAXKAETCS MPaBUIIOM 3Ha4HOCTH (mpasuiioM ynbue-I'apan).

BospeiictBys Ha ([IDC), MOXHO BBI3BaTh pa3pylleHUE 30151 T.C.
KOaryJisillui0 W 3aTeM otnaelieHue (aspl OT cpeipl, T.e. CeAUMEHTanuip. Tak
KOAryJSIMUI0  MOHO  BBI3BaTh  BBEICHHEM  JJIEKTPOJIMTOB WM  30JIEH
IIPOTHUBOIIOJIOKHOTO 3HaKa 3apsiaa. PaspylleHune 30551 MOKHO BbI3BaTh U IYTEM
U3MEHEHUsS] TEeMIIepaTypbl, KOTOpas BIIMAET Ha aJCOpOLHI0 MOHOB U MOJIEKYJ
pacTBOpUTENS  KOJUIOMAHBIMA  4YacTHIaMH. Kak  mpaBwio, MOBBILICHHUE
TEMIIepaTyphl BEJIET K pa3pyLICHUIO 30J1€i, OTHAKO U3BECTHBI CIIy4ad KOAryJsiuuu
30J1€l U MIPU TOHUKEHUU TEMIIEPaTypPHI.

KoHTpoJibHBIE BONIPOCHI
1. [Jaiite onpeneneHUe KOJUIOWIHBIM PacTBOpaM. YKaKUTE OCHOBHBIE MPU3HAKHU
OTJINYHSI KOJUIOUJHBIX PaCTBOPOB OT UCTUHHBIX PACTBOPOB.

2. llpoaHamu3upyiTe CTPYKTypy MHUEI. YUYTO O3HA4alT NPUMEHUTEIIBHO K
MULEIUIE  TEPMUHBI  «AIpo», «rpa”yia»? B dem pasznuuume Mexnay
NOTEHIMAIONPEAEIAIOIUMA HOHAMU U TPOTUBOUOHAMU ?

3. 30JIb KPEMHHMEBOW KHCIOTHI MOJYyYWJIA MPU B3aUMOAECHCTBUM pPacTBOPOB
CIWIMKaTa Kaius U coisiHoM KucioThl. CocTaBbTe (POpPMYIy MHIICIIIBI 30J51 U
OTIPEJICIINTE, KAaKON M3 AJIEKTPOJIUTOB ObLIT B3AT B M30BITKE, €CIM MPOTUBOUOHBI B
AIEKTPUUYECKOM MOJIE IBHXKYTCS K KaTo1y?

JKCIEepPUMEHTAJIbHASA YaCTh

Omnpbit 1. ITosryuyenne 301 kanugoamn

CrnuproBodi pactBop kanmdomu (1 — 2 M) mnepeHecutre B KOJIOY,
comepxkamyro 50 M Boabl, mepememiaiite. Uto mpu dTOM HaOmomaete?
PaccMoTpute mnosydyeHHBIM PacTBOP B MNPOXOJAIIEM M OTpaXxeHHOM cBete. K



KaKOMY METOJIy OTHOCHUTCS JAaHHBIM CIoco0 moiydeHus 30ieii? CoxpaHuTe 3071b
JUTsI OTIpEZIeNICHUs] 3HAKA 3apsiia €ro YacTull.

OnpiT 2. [TosryyeHue 3011 THAPOKCHIA JKeJ1e3a

Harpeiite B kosibe 1o kuneHuss 30 M JUCTHUIMPOBAHHOM BOABI H
J00aBISUTE B KUISIILYIO BOJY MO KAIJIsIM KOHIEHTPUPOBAHHBIA PAaCTBOP XJIOpHUJIA
xeneza (1) mo monydeHus pacTBopa YCTOMUMBOTO TEMHO-KPacHOTO IIBETA.
Hanummte ypaBHeHHE peakiuu, mpoucxosieid nmpu 3ToM. OObACHUTE, MOYEMY
PaKTUYECKH HepacTBOpUMBIN rujpokcun xene3a (I11) He Bwimagaer B ocamok?
Kakum metogom monydeH naHHbii 30767 IlpuBenure cTpoeHHE KOJUIOMAHOU
YacTUIbl 30Ji1 TuApokcuaa skene3za. [lodmydeHHBIM 301b  cOXpaHUTEe s
JATbHEHIINX OMBITOB.

OnbiT 3. KaneabHblid MeTOA OnpeaeeHus 3HaKa 3apsaaa KOJLUIOHIHBIX
YacTHIL

Hanecute no xaruie nojay4yeHHbIX paHee 30Jei Ha PUiIbTpOBaIbHYIO Oymary.
Onpenenute B KaXXJI0M Cllydae 3HaK 3apsiia KOJUIOUTHON YaCTHUIIbI.

B ciyuae mMOMOXUTENBHOTO 3apsiia KOJUIOWJHBIX YacTHUIl Karulsd 307,
HaHeCEeHHas Ha  (QUIBTPOBAIbHYI0O OymMmary, pacciamBaercs, TaK Kak
bunpTpoBasibHas Oymara B BOJE 3apsKAETCS OTPUIIATEIBHO, TMOJOKUTEIHHO
3apsKEHHBIE KOJUIOUIHBIE YaCTHUIIbI aiCOPOUPYIOTCS B IIEHTPE KATIH.

B cnyuae oTpunarenbHOro 3apsjia KOJUIOMIHBIX YaCTHI[ TaKOTO PE3KOTO
paccioeHus Ha Oymare He HaOJo1aeTcsl.

OmnbIT 4. Koaryasiuus 30/1eid Mo AeiiCTBHEM JIEKTPOJIUTOB

a) B TpU TPOOUPKHM BHECUTE OJWHAKOBOE KOJMUYECTBO IOJIYYEHHOTO BO
BTOPOM OIIBITE 30JI1 THAPOKCHIA >Kele3a M MPWICHTe B TMEPBYIO MPOOUPKY
HECKOJIbKO Karlelib PacTBOpa XJIOPHA HATpHs, BO BTOPYIO MPOOUPKY — PacTBOP
docdhara wHaTpus, B TpeTbIO MPOOUPKY — pacTBOp cCyibdaTa HATPUS.
KoHiieHTpalus pacTBOPOB AJIEKTPOJIUTOB JI0KHA OBITh OJTMHAKOBOM.

Yepe3 HECKOJIBKO MUHYT MPOHAOIIOAWTEe, YTO MPOU3O0ILIO B MPOOHpKaXx.
OTMeThTE, B KaKO# U3 HUX ObICTpee BbINagaeT ocagok. [louemy?

0) B Tpu IPOOMPKU BHECHTE OJIMHAKOBOE KOJUYECTBO THAPO30Js CyNb(uIa
CYpbMbI Y IPWJIEUTE B KAXKAYIO IO HECKOJIBKO Karellb ONpPEeIeIECHHOro pacTBopa. B
MEePBYIO MPOOUPKY — XJIOPHUA HATPHS, BO BTOPYIO — XJIOPHIA KAJIBIUS U B TPETHIO
— XxJIopuJa amoMuHus. Mcrnone3yiTte Bce pacTBOPbl OJMHAKOBOW KOHLEHTPALUU.
Yepe3 HECKOJIBKO MUHYT MpPOHAOIoAaiiTe M3MEHeHus: B mpoOupkax. OTMEThTE,
rjie ObIcTpee MPoIIia KOAryJsiius U O0BSICHUTE IoueMy?

OnbIT 5. B3anMHasi koaryJisiuusi IPOTHUBOIOJI0KHO 3aPsizKEHHBIX 30J1eil

Brecute B mpoOupky 301b cyiabduma cypbMbl U TpU B30aITHIBAHUH
npubaBbTE MO KarjisiM 30J1b TUAPOKCHAA keie3a. Yto mpu stom Habmromaere?
Bnuser nmu u30BITOK THAPOKCHIA Keje3a U KaKuM o0pa3zom?



OmnbiT 6. Koaryssinusi 301eil moj xeiicTBUEeM TeMIlepaTyphbl

Haneiite B mpoOupKy 3016 JKeJIaTUHA WIK arap-arapa U XOpoIlo OXJaJuTe B
CTpye BOJbl WM B oxjJaxpaawromend cmecu. Yrto HaOmonaere? OObsACHUTE
Ha0JII0JaeMOE SIBJICHUE.

OmnbiT 7. 3amuTHOE JeiicTBHE 301l

Haneiite B 1Be nOpOOMPKHM OAMHAKOBOE KOJUYECTBO pPa3z0aBIECHHOIO
pacTBopa COJSTHOU KHCIOTH. B onHy u3 Hux npubasste 0,5 % pacTtBopa kenatuHa
U TepeMelIaiiTe pacTBOphl. 3areM B 00 MpOOUpPKH MpHOaBbTE MO KaIlIsM
pa3baBieHHBIN pacTBOp HuUTpara cepedpa. Uro mpu stom Habmonaete? B uem
3aKJIIOYAETCs 3alUTHOE JieicTBUE 3051ei? OOBACHUTE IPOUCXOSIIEE SIBJICHHUE.

OmnbIt 8. [IpakTHYecKOe UCIIOIb30BAHUE ABJICHUS KOATYISIIMA

B nBe npoOupku HanmelTe 1mo 2 — 3 MJI MyTHOM BOJABI, COAEpXKAIIECH TIIMHY
wm kaosmH Al,03-2S10,-2H,0. B ogny mpobupky mpuiieiite 2 — 3 M1 pacTBopa
amoMokanmeBbix kBaciioB KAI(SO,),;, a apyryro mnpoOUpKy OCTaBbTe IS
CpaBHEHHUSI.
UYro npu 3ToM Habmoaaere? OObACHUTE MPOUCXOAIIEE SIBICHUE U YKAXUTE, I1I€
OHO HaxXOJUT IPAKTUYECKOE UCIIOJIb30BaHUE?

JlabopaTtopHnasi pa6ora Ne 8

Tema: DileKTpOXUMHYECKHE MPOLECCHI

Heap padoThI: MO3HAKOMUTHCA C MPOLECCAMH NPEBPAIICHUS XUMHUYECKOU
HHEPIrUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIUU M BJIEKTPUUYECKON Ipyr B
Apyra.

PexoMeHnganum: MOBTOPUTE TEOPHUID OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB, YCIOBUS CAMOITPOU3BOJIBHOTO IMPOTEKAHNS XUMUYECKUX PEAKIUH.

BaxxHelnme MNOHATHA: DJJIEKTPOJ, THUIBI JJIEKTPOAOB, CTaHAAPTHBIN
ANEKTPOJIHBIM TMOTEHUMAaN, BOJOPOAHAs IlKajda TIOTEHUUAIOB, PAaBHOBECHBIN
ANEKTPOJIHBIN MOTEHIMAN, TaIbBAHUYECKUI 3JIEMEHT, 3JIEKTPOXMMUYECKAsT CXema
AIIEMEHTAa, AJEKTPOJBIKYIIAS CHJIa AJIEMEHTa, 3JEKTPOJU3, aHOA (MHEPTHBIA WU
pacTBOPUMBIN), KaTOJl, OCIEI0BATEIBHOCTh AJIEKTPOIHBIX MPOLIECCOB, BBIXOJ IO
TOKY 3JIEKTPOXUMHUYECKUI SKBUBAJICHT.

Caenyer yMeTh: ONPENENATh THUII IIEKTPOAA; COCTAaBJISATh
NIEKTPOXUMUYECKHE CXEMbI JJIEMEHTOB C  IPUBJIEYEHUEM  CTAHIAPTHBIX
MOTEHIIMAJIOB; 3allMChIBaTh YPaBHEHUE PEaKIMi, MPOTEKAIOUMX Ha 3JEKTPOJaX;
paccuuThiBaTh ~ PABHOBECHBIM  TNOTeHHMaJl 1o  ypaBHeHUIO  HepHcra,
ANEKTPOJBIKYIIYIO CUJTy BJEMEHTA; CBA3BIBaTH €€ CO CBOOOJHON 3Hepruen
['n66ca; 3anuchIBaTh YpaBHEHUSI PEaKIUil, MPOTEKAIOIMX HA aHOJAE U KaToJe MpHU
AJIEKTPOJIM3€ PACTBOPOB M PACILIABOB; IMPOBOJAUTH KOJIMYECTBEHHBIE PACUETHI,
UCIIOb3Ys 3aKOHbI Dapases.



KoHTposbHbIE BONPOCHI U 32IaHUA

1.Yt0 Takoe 2JIEKTPOJ M KaKOBBI MPUYMHBI BO3HUKHOBEHHS DSJIEKTPOHOIO
nmoTeHnuana?

2. [loueMy olHM MeTajUIbl TIPU TOTPYKEHUU B PacTBOP COOCTBEHHOH COJIH
3apsHKAOTCS] OTPULIATENIBHO, a APYTUE MOJI0KUTEIBHO?

3. Boruncnure ¢ momomibio ¢opmynbl HepHcTa 3MeKTpOAHBIN MOTEHIHAI
[MHKA, TOTPY>KEHHOTO B pacTBOp €ro CoJM C KOHIEHTpalMe HOHOB
Zn** 0,01 mons/i.

4. Omnpenenute MOTEHIIMAT BOJIOPOJHOTO AJIEKTPOJA, €CIM KOHIEHTpAIUs
noroB H' B pacTBope pasra 3,8 107 mous/i.

5. OxapakTepusyiiTe OKMCIMTENbHBIE CBOMCTBA KaTHOHOB Bojopoaa (H™) mo
OTHOILICHMIO K METAJVIaM B HEUTPAJIbHOM, IIEJIOYHON U KHUCIION Cpeaax.

6. CocTaBbTe CXEMBI ABYX TaJbBAHHYCCKUX DJIEMEHTOB, B OJTHOM M3 KOTOPBIX
[IUHK — OTPULIATEIIbHBINA JIEKTPOJI, B JPYTOM — MOJIOKUTEIHHBIN.

7. Ilpennoxute ralbBaHUUYECKUN JIEMEHT C MAaKCUMaJIbHO BO3MOXKHBIM DJ[C,
MOJB3YSACh  PSAOM  CTAHJAPTHBIX  DJIEKTPOJIHBIX  MOTEHUHAIOB. Y KaXKUTE
AJIEKTPOIHBIE MPOIIECCHI U MTPUBEIUTE CYMMapPHYIO TOKOOOPA3YIOIIYIO PEAKIIHIO.

8.3anmummTe cXemMy OJEeKTpoiM3a  BOJHOTO  pactBopa ZnSO,; ¢
MCIIOJI30BaHUEM: a) MHEPTHBIX AJIEKTPOIOB; 0) IIMHKOBBIX JJIEKTPOJIOB.

9. IIpu Toke cmoii 2 A B Teuenne 40 MUHYT Ha KaToJe BBIACTUIOCH 4,54 T
HEKOTOPOTO MeTalljia. BbIYUCIUTE AICKTPOXUMHUYECKUI HIKBUBAJICHT 3TOTO
MeTtaia B I/(A ).

10. Beixog mno TOKYy TMpU TOJYYCHHH METAJUIMYECKOTO KaJbIUS TIPH
AIEKTPOJIM3E paciuiaBa xjopuaa kaiabiusa coctaBui /0 %. Kakoe komnuecTBo
AJIEKTPUUECTBA HAJO0 MPOIMYCTUTH Yepe3 AJIEKTpodu3ep, uyToObl momyduth 200 r
KaJbIUs?

JKCIepUMEHTAJIbHAS YaCTh

OnbIT 1. MeaHO - HTMHKOBDBIN raJibBAHUYECKHH 3JIeMEeHT

B nBa mukpocrakana Haneiite 1M pacTBopsl: B mepBslid — pacTBop ZNSO, u
TyJla K€ TMOMECTUTE 3aUYMIICHHBIA LIMHKOBBIM 3JIEKTPOA, BO BTOPOHM — PacTBOP
CuSO; ¢ TmOMEmeHHbIM B HEr0 3aYUIIEHHBIM  MEAHBIM  DJIEKTPOJIOM.
["anbBaHOMETp, BCTPOEHHBI B II€Mb, MOKAXKET HAJIUYUE AJIEKTPUUECKOTO TOKA.
OnsIT MOBTOPUTE C KOHIIGHTpAIIMEN pacTBOpa B KaToHOM obmactu 0,1 M.

OnpIT 2. N'anbBaHUYecKHUil 3j1eMeHT BoJibTa

Colbepute Takyro K€ CXeMy, YTO W B ONbITe |, HO B KauyecTBE KaTOJHOTO
pactBopa wucnonsdyite 1M pactBop H,SO,. 3amMkHUTE BHYTPEHHIOW II€Th,
UCIIOJIb3Yysl TaJbBAHUUYECKUI MOCTHUK, W yOEIUTECh B HAIWYUU DIIEKTPUUECKOTO
TOKa BO BHELIHEW LIEITH.

OmnbIT 3. DJIeKTPOJIM3 BOJHOT0 PACTBOPa cyJb(aTa HATpUs



B anexrpommsep nHaneiite pactBop Na,SO, momectutre B HETO YroOJbHBIC
JIEKTPOJIbI, MOJKIOYCHHBIC K UCTOYHHUKY SJICKTPUYCCKOTO TOKA (BBITPSIMHUTEITIO
OT cetu). B xatogHOe MpOoCTpaHCTBO AJIEKTpoIU3epa 100aBbTEe HECKOJIBKO Karelb
dbenondranenHa U BKIOYUTE BbIIpsMUTENb. Onumuure HaOmroneHus. Kakue
MPOIIECCHl HAa KAaTOJAE M aHOJAE MPOTEKalOT MPU IJIEKTPOJIM3E pacTBopa cyibdara
HaTpHs?

OnbIT 4. DJIEKTPOJIN3 BOAHOI0 PACTBOPA HOAUCTOr0 KAJIUS

B »snektponuzep Haneilte pactBop Kl u momecTuTre B HEro yrojbHbIE
anekTposl. [Ipomyctute yepes cuctemy anekTpudeckuid Tok. Yto Habmonaere?

OmnbIT 5. DJIeKTPOJIM3 PACTBOPA CEPHOHM KHCJIOTHI C AKTUBHBIM aHOI0M

B anexrponuzep momectute 2M pacTBOp CepHOM KHUCIOTHL. B KkauectBe
KaToJa WCIOJB3YWTE YrOJbHBIM BJIEKTPOJA, a aHOJa — MEAHbIM. Bxmrounte
BeIIpsIMUTENb. Kakue mporeccsl mpoTeKaroT Ha aekTpogax? Uro Habmomaere?

OTtyeT odopmuTe 1O ciieayromei popme:

Cryaent: ®UO rpynmna
OTuer Kk JJadopaTopHoii padoTte
DJIEKTPOXUMHYECKHE MPOLECCHI

Henp padoThbl: 3HAKOMCTBO C DJIEKTPOXMMHUYECKMMH IIPOLIECCAMH HA
npuMepe padoThl TaIbBAHMYECKUX 3JIEMEHTOB M 3JIEKTPOJIM3a BOJHBIX PACTBOPOB.

KpaTkue TeopeTnyeckue 0CHOBbI padoThI
DNEeKTPOXUMHUYECKHI (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIIN) MPOLIECC

[ToreHuman anekTpoaa
o0ycCI0BJICH

OJIC oKuCAUTEIbHO-BOCCTAHOBUTEILHON PEaKIIUN

Karton

AHon

["anpBaHUYECKHUU DJIEMEHT

B3aumocssizs D/1C anemenTa u cBo6oaHoM sHeprun ['mb6oca

DneKTponu3

[Ipn osnexkTponm3e Ha KaTojae HaumOoJiee BEPOSATEH IIPOIECC, KOTOPOMY

OTBCHaAcCT BHGKTpOHHBIﬁ IIOTCHOHMAJI OKHUCIUTCIIsI, 4 Ha
aHoac — IIpoHecCC C QJICKTPOAHBIM ITOTCHIMAJIOM
BOCCTaHOBHUTCJIA.

OmneIT 1. MeaHO - HMHKOBBIN rajJibBaHUYECKHH JIEMEHT
CrangapTHble TOTEHIAAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM:

DIIEKTPOXUMHUYECKAsl CXeMa dJIEMeHTa
AHOZ , KatoJ




Peakuuu, npoTekaronye Ha 3JIeKTpoaax:
AHOR

Katon

TokooOpa3yrolas peakiys B MOHHOM BUJIE:

PaBHOBecHBIC 3HAUCHUS IMOTCHIOMAJIOB 3JICKTPOIOB

Pacuernas DJIC anmemenTa

HaOmronenus:

BriBox:

OnpiT 2. N'aabBanunyeckuii 3jaeMeHT BoabTa
CrangapTHbI€ TOTCHIIUAIBI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM:

DIIEKTPOXUMHUYECKAST CXEeMa AJIIEMEHTA

AHoOx

Katox

Peakiuu, mpoTeKaronue Ha JIEKTPOaax:
AHOR

Katon

TokooOpa3zytonast peakuys B HOHHOM BUJIE:

PaBHOBecHBIC 3HAUCHUS IMOTCHIOMAJIOB 3JICKTPOIOB

Pacuetnas DJIC snemenTa

HaOmronenus:

BriBox:

OmnbIT 3. DJIeKTPOJIM3 BOJHOT0 PACTBOPA cyJib(aTa HATPUS
YpaBHeHUE JUCCOIMAIIH COJIH:

Cxema aneKTpoin3a:
Karoz (-) Anon (+)

HauGoiiee BeposSTHBIN BOCCTAaHOBUTEIb:

Hawnbomnee BeposSTHBIN OKUCIUTEIb:

DJIEKTPOIHBIE MPOLIECCHI.
K:

A




[IpoxyKThI 251€KTpOIM3a:

HaOmronenus:

BriBog:

OnpIT 4. BHCKTPOJII/B BOJIHOI'0 pacTBOpa HOAMCTOrO0 Kajiusi
YPaBHeHI/Ie JUucconuranu COJIH.

Cxewma 3J1eKTposn3a;
Karon (-) Anox (+)

Haunboiiee BepOsATHBI BOCCTAHOBUTEIb!

Haunbomnee BeposSTHBIN OKUCIUTEb:

QHGKTpOI[HI)Ie HpOHeCCBI.
K:

A

[IpoayKThI 37€KTpOIU3a:

HaOmronenus:

BriBon:

OnbIT 5. DJIEKTPOJIU3 PACTBOPA CEPHOI KUCIOTHI ¢ AKTUBHBIM aAHO0M.
YpaBHeHUE qUCCOLMALINYI KUCIIOTHI:

Cxema 3J51eKTposu3a:
Karon (-) Awnon (+), Cu

HaunGoiee BeposSTHBIN BOCCTAHOBUTEIIB:

HaunbGosnee BepOsSTHBIN OKUCITUTEND:

DNEKTPOIHBIE TTPOLIECCHI.
K:
A:
IIponyKTsl di1€KTpOIM3A:

HaGmronenus:




BriBox:

JlaGopaTopuas padora Ne 9

Tema: Koppo3usi MmeTas/iioB

Heap padoThl: M3yYEHHE BAXKHEHIIMX MPOLECCOB, MPOTEKAONIUX IpU
KOPPO3UH METAJUIOB; 3al[UTa METAIJIOB OT KOPPO3HUH.

Teopernyeckne 0CHOBBI PpadoOTHI

Koppo3us kak mporecc caMOnpon3BOJIBHBIN, POTEKAET OAHOBPEMEHHO I10
BCEM BO3MOXKHBIM MeEXaHHM3MaM. MHUKpPOAJIEMEHT MOKET BO3HUKHYTH B JIIOOOH
TOYKE W3ACNMsS: JOCTATOYHO TNONAaJaHus Kaluli pacTBOpa Ha  MECTO
CONPUKOCHOBEHMS ABYX METAIIOB.

[Ipy 37AEKTPOXUMUYECKON KOPPO3HH OJIHH YYaCTKH MOBEPXHOCTH METasuia
CiIy’KaT aHOJaMH, Jpyrue — Karogamu. Poyib aHO/la BBIMOIHSAET 00Jiee aKTUBHBIN
METaJIJI, UMEIOLINIA MEHBIIIYIO BEJIMYUHY 3JIEKTPOJAHOrO MoTeHnuana. Ha anogHbix
Y4aCTKaX NPOUCXOAUT OKHUCIEHHME METaUIa M DJIEKTPOHBI IEPEMEIIAIOTCS Ha
KATOJHBIE YYACTKH, TJI€ MPOUCXOIUT ICHMOIAPU3ALMSA OKUCIUTENS arpeCCUBHOM
cpenbl. Hambonee wyacTo BCTpeyaroTCs KaTOAHBIE IIPOLIECCHI, CBS3aHHBIE C
JenoJigpu3anueit kuciaopoaa (cxemsl 1 u 2) uium MOHOB BoIOpoja, (cxema 3) B
3aBHCUMOCTH OT 3Ha4eHust pH cpenpl.

O, + 2H,0 + 4e =40H/, (1)

02 + 4H+ +4e = 2H20 (2)

2H" + 2e = Hy, (3).

KonTposbHbBIE BONIPOCHI M 321aHUA:

1. KakoBbl 0COOCHHOCTH 3JIEKTPOXMMHUYECKON KOoppo3uu? B ueMm ee oTinune OT
XUMHUYECKO Koppo3uu? Kakyro pojb UTparOT OKCUAHBIE IJIEHKH B MOBEACHUU
MmertasuioB Zn, Cr, Fe?
2. CpaBHHUTE XMMHUYECKYIO CTOMKOCTH >Ke€jie3a B KOHTAKTax C aJIlOMHHUEM U
OJIOBOM.
3. AnoMHHMEBAs JETAlIb HAXOIWUTCS B IIOCTOSHHOM KOHTAaKT€ C MEIHBIM
TOKOIPOBOJAOM B YCJIOBHUSX IIOBBIIICHHOW BJIAXHOCTM B BO3AYIIHOW CpEXe.
Onpenenure aHOA U KaTOA, HATUIIUTE AJIEKTPOIHBIE MPOLECCHI.
4. B mOBEpXHOCTHOM CJIO€ CTaJIbHOW OTJIMBKM HAXOMSTCA BKpAIUICHUS YrJepoja.
PaccmoTtpute 351eKTpOIHBIE POLIECCHI, TPOTEKAIOIIME B X01€ KOPPO3UH U3JEIINS B
HEUTPAJIBLHOM U KUCIION Cpele.

dopmMma oT4eTa Mo J1a00pPaTOPHOIl padoTe

Koppo3us meTayioB

Heap padoThI: M3ydyEeHHE BaXXKHEHIIMX IMPOLECCOB, MPOTEKAOIIUX IpPH

KOPPO3UH METAJUIOB; 3alIUTa METAJJIOB OT KOPPO3HH.



KpaTkue TeopeTuyeckue 0CHOBBI pad0ThI
Koppo3us  metaimioB

IIo MCXAaHHU3MY IIPOTCKAHUA PaA3JIUYarOT!:

XUMHUYECKasi  KOPpO3us

DNeKTpoXuMHUYECKas  KOPpO3HUs

N3menenue TepMoguHaMuyeckux GyHKIUN Mpoiiecca KOppO3uu:

Pazpyiienne MeTtaiia TpU  AIEKTPOXUMUUYECKOM KOPPO3UM MPOUCXOJUT
pe3ynbTrare:

KonndecTBeHHBIC XAPAaKTCPUCTHUKHN IIPOLCCCa KOPPO3UHU:

Koppo3usi ¢ BOZOpOJHOW Jenojisspu3anuei

Koppo3nsa ¢ KHCIOPOIHOM JAeNoJisApU3alueu

Koppo3ust co cMemaHHOW Jenosapu3anuen

YcCioBus NOpPOTEKAHUS DICKTPOXUMHUUYECKOW KOPPO3UU:

OcHOBHBIE CTTOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3UU:
JIETUPOBAHUE

3allIUTHBIC ITOKPBLITUA

QJICKTPOXUMHNYCCKAA 3alllUTa

VM3MEHEHUE CBOMCTB KOPPO3UOHHOM Cpe/Ibl

palMoHaNbHOE KOHCTPYUPOBAHUE W3AETUN

3KCHepI/IMeHTaHLHaH 4acTb



OmnbiT 1. UccnenoBanne 0OTHOCHTENbHONH CKOPOCTH KOPPO3HMH KeJjie3a B
NPUCYTCTBUM PA3JIHYHBIX METAJVIOB

Bo3pmure Tpu oaumHaKoBBIX oOpasma skeneza (rBozau). OauH U3 HUX
NOKpo#Te Menbto. [l aToro ouricture oOpasel HaxX1aq4HOW OyMaroi U Morpy3ure
Ha 2 — 3 MMHYTBI B PacTBOp COJM MEIH, 3aT€M BBIHBTE €TI0 W3 PacTBOpa H
npomoiite Bomoil. Ko BTopomy oOpa3ily NOpHKpenuTe KyCcOYeK IIMHKOBOU
IUIACTUHKM (MM MCHOJIb3YWTE IIJJACTUHY OLIMHKOBAaHHOIO kenes3a). Tperuit
oOpazer; ocraBbTe ia KoHTpojds. Ilomectute Bce oOpas3ipl B MpoOUpPKH,
coaepxkamue 1mo 1 M 0,02 N pacTBopa CoOJITHOM KUCTOTHI.

Yepes nBaguaTh MUHYT pacTBOpPbHl MEPEHECUTE B YHCTHIE IPOOUPKH U
nobaBbTe K KakaoMy 1o 2 — 3 kamiu peaktuBa Ha uoH xene3a (1) Ki[Fe(CN)g].

Peaxiust oOHapyx)enus noHOB xenesa (I1):
3Fe”" + 2Ks[Fe(CN)e] = Fes[Fe(CN)g], + 6K*
TEMHO-CHHHUHU LBET

[To uHTeHCHMBHOCTH OKpacku mpoaykra peakiuu (Fes[Fe(CN)el.) cmenaiite
BBIBOJI O KOJIMYECTBE PACTBOPEHHOIO KEJI€3a U O BIMAHUM KOHTAaKTa C MEIbIO U
LMHKOM Ha KOppo3uio kene3a. CoCTaBbTE€ CXEMbl TallbBAHUYECKUX 3JIEMEHTOB.
3anumuTe IEKTPOAHBIE YPABHEHUS PEAKIIUM.

OmnbIT 2. BinsiHue HOHOB XJI0PAa HA MPOLECC KOPPO3UHU AJTIOMUHUA

B nBe npoGupku Haneiire mo 2 — 3 mi 0,5 M pactBopa CuSO, u B KaxayIo
IIOMECTHUTE 1O 00pa3ily aJllOMUHUEBOM CTpYXKU. Kakue u3MeHeHUs MPOU30LUIA B
npobupkax? B onHy M3 mpoOUpPOK BHECHTE KpUCTAUIBl Xjopujaa HaTpus. Uto
HaOmonaere? OOBSICHUTE BIUSHUE HOHOB XJIOpa Ha TNPOLECC KOPPO3UHU.
HanumuTe peakinuu KOppo3un aJtOMUHHS B KOHTAKTE C MEJBIO.

OnbiT 3. U3yyeHue 3alUMTHBIX CBOMCTB META/LNIMYECKUX NMOKPBITHIM.
Koppo3ust merania, 3allMIIEHHOTO MOKPHITUEM, NPOUCXOIUT NPHU HAPYLIEHUU
LEJIOCTHOCTU MOKPBITUS (HampuMmep, IpU HAHECEHUM TIyOOKOH LiapanuHbl); MpU
3TOM B KOHTAaKTe C OKpyXawlled cpeaod HaxonaTcss o0a Meramia: H
3aIAIAEMBII, U METaJUI IIOKPBITHS.

B nBe npobupku Haneite no 4 — 5 mu 0,1 M pacTBopa cepHOU KUCIOTHI U
no 0,5 mn Kj3[Fe(CN)g]. B omHy wu3 mnpoOHpPOK TMOTPY3UTE IUIACTUHKY
OLIMHKOBAaHHOTO eje3a, B JIPYryl0 — IUIACTHHKY JIy)KEHOro jkene3a. B kakoit
pOOUpKE MOSBISIETCS] CHUHEE OKpAIMBAHHWE, CBUJIETEIBCTBYIOLIEE O MOSBICHUU
noHoB Fe®*? TlpuBenuTte ypaBHEHMsS PEAKIHii KOPPO3HH OLMHKOBAHHOTO W
JY’KEHOT'O XKEeJe3a.

OnbiTt 4. UHrnOMTOpHAs 3alIUTa META/LUIA OT KOPPO3MH B KHCJBIX
cpeaax

Ha nBa yacoBbIX cTeKJIa MOMECTUTE MO TpaHysie IUHKA U MO HECKOJIBKO
kareab HCI, pasbaBiennoii B cootHomenmn 1 : 1. Korma peakius craHer



WHTEHCUBHOM, HA OJTHO M3 CTEKOJ J100aBbTE HECKOIBKO KPUCTAILIOB YPOTPOIIMHA.
Uto naOmomaere? 3amuinuTe ypaBHEHHE pEaKIMM B3aUMOJCHCTBHS IIMHKA C
KUCIOTOM. B BBIBOJIE OOBSICHUTE CYTh HHIHOMTOPHOM 3alUThl METAJJIOB OT
KOPPO3HHU.

Kputepumn oneHku:

3 Oamna BBICTaBISIETCS, eciid JabopaTopHas paboTa BHITIOJIHEHA B IMOJTHOM
o0veMe, ohopmIIeHa COTIIACHO BCEM TPEOOBAaHUSM, a CTYACHT MOXET OTBETUTh Ha
BCE JIOTIOJIHUTEIbHBIE BOMPOCHI, UMEET TOJHOE IMPEACTaBICHUE O IMPOJICITaHHbBIX
NEUCTBUSIX,

2 Oamma, ecnu yabopaTopHas paOoTa BBINOJIHEHA, HO €CTh 3aMEYaHUs 110
BBITIOJTHCHUIO pa0OThl WK 0(OPMIICHUIO OTYETa, WM €CTh OJUH — JIBa HEJIOYETA,
HerpyObIe OMMOKH B COJICPKAHHUH MPU OTBETE HA JIOMOJTHUTEILHBIE BOTIPOCHI;

1 ©Gann, ecniu naboparopHas padoTa BBINOJHEHA YACTUYHO, €CTh 3aMECUaHUS
mo odopmieHHIO OT4YeTa, WIM CTYASHT HE MOXET JaTh OTBETHl Ha
JOTIOJTHUTENIbHBIE BOITPOCHI;

__ 0 OammoB, ecnu CTyAGHT HE TOTOB K JlabopaTopHOW pabote W,
COOTBETCTBEHHO, HE JIOMYIICH K €€ BHIMOIHEHUIO.

Kpurepuu oueHkH 3HaHUH YMEHUH U HABBIKOB NPH TEKYIUeH NpoBepKe

|. Oyenka ycmuvix omeemos:

Ot1mertka "OTau4HO"

1. JlaH noJHBINA U TPaBUIIBHBIN OTBET HA OCHOBE M3yUYEHHBIX TEOPHIA.

2. Matepuan MOHAT U U3y4eH.

3. Marepuan u30XeH B OINPEACICHHON JIOTMYECKOW MOCIe0BaTeIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSATEIbHBIMN.

OtMmeTka "Xopomo"

1, 2, 3, 4 — ananornudo orMmeTke "O1inyHo".

5. Jomymensl  2-3  HECYWIECTBEHHbIE  OIIMOKH, HWCIPABICHHBIE 10
TpeOOBAHMIO yUUTENS, HAOI01aIach "IEpOXOBATOCTh" B U3JI0KEHUU MaTepHala.

OrmeTka " Y10BJIETBOPUTEIBHO"

1. YueOHbIii Marepuall, B OCHOBHOM, H3JIOKEH TIIOJIHO, HO IIPH OSTOM
JOMYIIEHBI 1-2 cyIiecTBEHHbIE OMMUOKY (HApuMep, HEyMEHUE TPUMEHSITh 3aKOHBI
1 TEOPHH K 0OBSICHCHHIO HOBBIX (haKTOB).

2. OTBET HEMOJHBIN, XOTS U COOTBETCTBYET TpeOyeMoi ITyOuHEe, MOCTPOCH
HECBSI3HO.

Ormerka "HeynoBieTBopureabHo"



1. He3nanne wivn HemoHWMaHWE OONbBINEH, WM HanbOojee CyIIeCTBEHHOM
qacTH yueOHOro MaTepuana.

2. JlomyIeHbl CyIIeCTBEHHBIC OIMIMOKH, KOTOPBIE HE HCIPABISIOTCS IOCHE
YTOYHSIOIINX BOTIPOCOB, MaTEpHUall H3JI0KECH HECBS3HO.

Il. Oyenxa ymenus pewams 3a0auu:

OrmeTka "OTaN4HO"

1. B pemeHun u 00BbICHEHUN HET OMHUOOK.

2. X0/ pelieHus: paluoHaIbHBIH.

3. Ecniu HeoOxoaumo, pelieHue mpou3BeIeHO HECKOIBKIMH CIIOCO0aMHU.

4. JlonymieHbl OMMOKU 1O HEBHUMATEIBLHOCTH (OTOBOPKH, OMUCKH).

OrmeTka "Xopomo"

1. CyiecTBeHHBIX OIIUOOK HET.

2. Jonmymiensl 1-2 HeCyleCTBEHHbIC OIIMOKM WJIM HEMOJHOE OOBsICHEHUE,
WM UCTIONB30BaHKe 1 crioco0a nmpu 3a1aHHBIX HECKOJIBKHUX.

OrmeTka "Y10BJI€TBOPUTEIBHO"

1. lonymieHno He Oosiee OJHOW CYIIECTBEHHOW OIIMOKH, 3allUCH HEIOJIHBI,
HETOYHOCTH.

2. PelieHne BBITIOJIHEHO C OMIMOKAMH B MAaTEMaTHYECKUX pacyeTax.

OrMmeTka "HeynoBjieTBopurtebHo"

1. Pemienue ocymiecTBICHO TOJIBKO C MIOMOIIBIO yUUTEIIS.

2. Jlomy1ieHbl CyIIECTBEHHBIE OITUOKU.

3. Pemrenne u 00BSICHEHNE TOCTPOCHBI HE BEPHO.

1. Oyenxa nucbMeHHbIX pabom:
Kpurepun Te xe. M3 OLEHOK 3a KaXAblii BONPOC BBIBOAMUTCS CPEIHSSA
UTOTOBas OLIEHKA 3a MHUCbMEHHYIO padoTy.

OOs3aTenbHBIM ~ YCIOBHEM  OLEHKH  JabOpaTOpHBIX  padoOT  sBIsSIETCS
BBIIIOJIHEHHE SKCIEPUMEHTAIBHON YaCTH U 3alUTA MHCbMEHHOIO OTYETA.

Kpurtepuu BbICTABJ/IEHHSI OLIEHKH CTY/E€HTY HA 3a4eTe
0 AMCIUILINHE «XHMUA»

banasl
. . TpebdoBanus Kk cpOPpMHUPOBAHHBIM
peiTUHIOBOM Ouenka 3auera
KOMIIETeHIIUSIM
OLICHKH
OneHka «3auTeHO» BBICTABIISIETCA CTYAEHTY, €CIU
100 - 86 3a49TEHO OH TIyOOKO M TPOYHO YCBOMJ IPOrpaMMHBIH
MaTepual, ocIeq0BaTEIbHO, YETKO U JIOTHYECKU
CTPOMHO €ro M3jaraer, yMeeT TECHO YBSI3bIBaTh




TEOPHIO C MPAKTHKOH, CBOOOJIHO CIIPABIISETCS C
3ajjayaMH, BONPOCAaMH M JPYTUMH  BHIAMHU
IPUMEHEHUS 3HaHWUM, IPUYEM HE 3aTPYIHSETCS C
OTBETOM  IpU  BUJOM3MEHEHUM  3a/laHuUH,
UCMOJNb3yeT B OTBETE MaTepual CIPaBOYHON
JUTEPATyphl, IPaBUIBHO OOOCHOBBIBAET IPUHATOE
peleHye, BiaJeeT Pa3HOCTOPOHHUMHU HaBBIKAMHU
Y MIPUEMAMU BBIIIOJHEHUS IPAKTUYECKUX 3a/1a4.

85 -76

3a4TCHO

OI_IGHKa «BavYTCHO» BBICTABJIACTCA CTYACHTY, CCIIN
OH TBCPpAO 3HACT Marcpuajl, TI'paMOTHO H IO
CYHICCTBY nsjgaract €ro, HC A0ImyCKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETEC Ha BOIIpOC,
IMpaBUJIbHO IIPUMCHACT TEOPCTUUCCKHUC
ITOJIOKCHHUA IIpu PCIICHUHA IMPAKTUYCCKUX
BOIIpOCOB MW 3aday, BJaJACCT HCO6XOI[I/IMLIMI/I
HaBbIKaMU U ITPUEMaMH UX BBIITOJIHCHHA

75-51

3a4TCHO

OHCHKa «BadYTCHO» BBICTABJIACTCA CTYACHTY, €CIIN
OH UMEET 3HAaHUS TOJHKO OCHOBHOTO MarepHala,
HO HE YCBOWJ €ro JeTajeil, JJOmycKaeT
HETOYHOCTH, HEI0CTaTOYHO NpaBUJIbHBIC
(bOopMYITHPOBKH, HapyIICHHS JIOTHYECKOU
MOCJICIOBATEIIBHOCTH B U3JI0)KCHUHU
POTPAaMMHOTO marepuala, UCTIBITHIBACT
3aTPyIHEHUS TIPH BBIMOJHEHUH MPAKTUYCCKUX
pabor.

Menee 50

HE3a4YTCHO

OneHka «HE3a4TEHO» BBICTABIAETCS CTYIEHTY,
KOTOPBIA ~ HE 3HAeT 3HAYUTEIBHOW  YacTH
IIPOrPpaMMHOTIO MaTepuana, JIOITYCKaeT
CYLIECTBEHHbIE  OLIMOKM,  HEYBEpPEHHO, C
00bIINMU 3aTpyAHEHUSAMU BBITOJHSET
NPaKTUYECKHE PAOOTHI.




