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Metonnueckue peKOMEHIAAUNU U BBIMOJIHEHUS] NPAKTUYECKUX 3aHITUN
M0 JUCHUIUIMHE XHUMHS SBISIFOTCS YacThl0 OCHOBHOW MpodecCHOHATBHON

obpazoBarensHO# mporpamMmbl [ BITOY «KKATVY» o BceMm cnenuaibHOCTSIM.

[IpakTuueckre pabOTHl MPOBOASTCS C IEJbI0 3aKpeIUIeHUs, YriayOJeHus u
CUCTEMATHU3AlMKA TEOPETHUECKUX 3HAHUM MO pazjienam oOuieil 1 HeopraHM4eCcKou
XUMUH, OPTAaHUYECKON XUMHUH.

MCTOI[I/I‘-ICCKI/IC YKa3aHHA 110 BBIIIOJIHCHHIO ITPAKTHYCCKUX pa60T COACpIKaAT:
e KpAaTKOC COACPIKAHUC TGOpCTI/I‘IGCKOﬁ 4aCTH MaTcpuajia,

e QITOPUTM JICHCTBUN W PEKOMEHJALMHU 1O BBIMOJIHEHUIO AKCIEPUMEHTA U
3a1aHui PabOTHI;

e TOPSAOK BBIIOJHEHUS YKCIIEPUMEHTA, OIIbITA;
o TMOPSAOK MUCBMEHHOTO OPOPMIIEHUS TPAKTUYECKON pabOTHI;

o KOHTPOJIbHBIE BOMPOCHI MO TEOPETUYECKOM YaCTH TEMbl U TEXHUKH
0e30MacHOCTH TPHU BBHIMOJHEHUU OKCIIEPUMEHTa, PabOT B XHUMHYECKOM
nabopaTopuu.

B kaxoi npakTU4eckoil paboTe onpenenaeHbl Leau padoThl, IPUBEACH MEPEYCHb
HE00XO0AUMOro 00OpYIOBaHHUSA, MATEPHANIOB, JaHbl TEOPETHUYECKUE OCHOBBI IO
TEMe 3aHATHUS, PACKPBIT MOPSIAOK NMPOBEACHUS paboThl. B TaHHBIX METOIUYECKUX
yKa3aHUAX UMEIOTCS 3a/1aHus Ha paclio3HaBaHUE BeUIeCcTB, MU epeHIIMpOBaHHbIE
[0 BapuaHTaM; pPAacyE€THbIE MW OKCIEPUMEHTAJBHBIE 3a0adyd. 3aJaHus Ui
BBIMIOJHEHMSI MTPAKTUUECKUX PAaOOT COCTABJIEHBI C YYETOM OBJAJCHUS OOUIMMH U
npo(heCCHOHANBHBIMA  KOMITETEHIIMSIMU  OyIYIIUX BBICOKOKBATU(UIIMPOBAHHBIX
paboynx, TEXHUYECKOTO MPODUIIS.

[IpakTueckn BCe 3aJaHUs OPUEHTHUPOBAHBI HAa PELICHHE 3a7a4 B IOBCEAHEBHOMU
YKU3HM, U JIJIs1 TIOJTyYEHUs] 3HAaHUI, yMEHUN O€30MacHOro MCIOJIb30BAaHUSI BELIECTB
¥ MaTepuajioB B ObITY U HA IPOU3BOCTBE.

OBnageHne 3HAHUW MO TeMaM  TNPAKTUYECKUX  pabOT  CIOCOOCTBYET
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS B CO3JaHUM €CTECTBEHHOHAYYHOMU
KapTUHE MUpAa.

HCHBIO MMPOBCACHUS ITPAKTHYCCKHUX pa60T AJI IpenoaaBaTeyid MIPUBUTL CTYJACHTAM
HpO(I)eCCI/IOHaJ'H)HBIe HaBbIKH, OJISI OCYIICCTBJICHUA CIICAYIOIINX HeﬁCTBHﬁZ

1. CoBeplieHCTBOBaHUE MPAKTUYECKUX YMEHUN M HABBIKOB IMPHU BBINOJIHEHUHU
XUMHUYECKOTO IKCIIeprUMeHTa (paboTa co CIUPTOBKOM, HarpeBaHUE BEIIECTB
B OTKPBITOM IJIaMEHH, paboTa ¢ peaktuBamu), codmoaas npasuia OT u Th;

2. CoBEpIIIEHCTBOBAHUE MPAKTHUYECKUX YMEHHMM M HaBBIKOB MpPH PEIICHUU
pacy€THBIX 3a7a4; MPOBOJIUTH pPACUEThl MO XUMHUYECKUM QopMylnaMm u
YpaBHEHUSIM;



3. [lpumenenue 3HaHWA AN WACHTU(PHUKAUN TOHATUHA «PACTBOPHUMOCTHY,
«KOHLEHTpALKs paCTBOPOB) P PELICHUU PACUETHBIX 3a4a4;

4, Unentudukamus OpraHMYeCKUX M HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEaKIN;

5. CoBepIIECHCTBOBAHUE TMPAKTUYECKUX YMEHUH U HaBBIKOB IOJb30BAThCS
XUMUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOM.

[To OKOHYAaHHIO KaXKJOTO 3aHATHUSI CTYJEHTBI COCTABIISIOT OTYET, OPOPMIISIIOT €T0 B
COOTBETCTBUM YTBEPKIAEHHON (OpMOM, 3alMINAIOT CBOIO pabOTy U MOIy4aroT
OLICHKY.
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1. MeroanyecKkue peKOMEHIANNH 1JI BHINOJTHEHUS IPAKTHYECKUX padoT

[{enp MeTOAMYECKOTO MTOCOOUS — OKa3aTh MOMOIIb CTYJCHTaM B BBIpaOOTKE OOIIHNX
U NpOoPEeCcCHOHANBbHBIX  KOMIICTCHIMM, HAyYUTh  aKTHUBHO  NPHUMEHATH
TEOPETUYECKHE 3HAHUS Ha MPaKTHKE, CHOPMUPOBATh YMEHUS PEIIaTh KOHKPETHBIC
3aj1auu, U IpuoOPECTH YBEPEHHOCTD B BHITIOJIHEHUH MTPAKTHYECKUX PadOT.

B pe3synbTaTe BBINOJIHEHUS MPAKTUYECKUX padOT MO Y4EOHOU MUCHUILITUHE XUMHUS
CTYJICHT JIOJKEH YMETh:

o ONIpeAeJsiTh: 3apsii HMOHA, OTHOCHUTEIBHYIO aTOMHYIO M MOJIEKYJSPHYIO
MacChl, MACCOBYIO JIOJIF0 XMMUYECKHX DJIEMEHTOB.

e OOBSICHATB: 3aBUCUMOCTh CBOMCTB BELIECTB OT MX COCTaBa W CTPOCHUS,
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEAKLUU U IMOJIOKEHUE XMMUYECKOIO
paBHOBECHA OT Pa3IUYHBIX (DAKTOPOB;

e MPOBOAUTHL: CAMOCTOATENIbHBIM MOWCK XHUMHYECKOM HHpOpMaluu ¢
HCTIOJIb30BAaHUEM PA3JINYHBIX UCTOYHUKOB

e BBINOJHATH XUMHYECKHH IKCIIEPUMEHT: 110 paClIO3HAaBAHUIO Ba)KHEHIITNX
HCOPIraHNYCCKHUX U OPIraHUYICCKUX COCHHHGHHﬁ;

J eIaTb: paCyCTHBIC 3aJa4Hd 110 XUMHUYCCKUM (POpMYJIaM U ABHCHUM,
2

e OmpeaeasdATb BOBMOXHOCTH IIPOTCKAHUA XHWUMHWYCCKUX npeBpameHHﬁ B
Pa3INYHbIX YCIOBHAX U OOCHUBATDL UX ITIOCICACTBHUA,

o 0e30macHO oOpamaTbcs C TOPIOYMMH M TOKCHUYHBIMH BELIECTBAMH U
71a00paTOPHBIM 000PYI0BAHUEM;

e TOTOBHUTDb PAaCTBOPLI SaI[aHHOfI KOHIOCHTPAlHUHU B 6BITy 1 Ha IPOU3BOJACTBE;

B pesynbTaTe BBIMOJHEHUS MPAKTUYECKUX pPAOO0T MO Yy4yeOHOW AUCIUILIMHE
«XUMHUSD» CTYIAEHT JIOJDKEH 3HATH:

e Ba)KHeHIIMe XHMMHYECKHE IOHATHS: BCIICCTBO, XUMHUUYCCKMU DJIEMCHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE aTOMHAsi M MOJIEKYJISIpHAs MaccChbl, HOH,
aJUIOTPOTHS, BAJICHTHOCTh, MOJIb, MOJISIPHAs Macca, MOJISPHBIM 00beM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJSIPHOTO
CTPOCHMUS,

e OCHOBHBIE 3aKOHBI XMMMM: COXPAHEHMS] MAacChl BEIIECTB, MOCTOSTHCTBA
COCTaBa BEIICCTB;

e OCHOBHbBIC TCOPDHMH XHUMHH, BHGKTpOHHTquCKOﬁ aucconuanurmn, CTpPpOCHHUA
OpPraHUYCCKUX U HCOPraHU4YCCKHUX COC}IHHeHHﬁ;

2.J1paBuia BBINOJTHEHUS] PAKTHYECKHUX padoT

[Ipu NOArOTOBKE K NPAKTUYECKON pabOTE CTYAEHT TOKEH:



CaMOCTOSITENIFHO H3YYUTh METOJMYECKHE PEKOMEHAALMU TO BBIMOJIHEHUIO
PaKTUYECKUX padoT;

CTPOI'0 BBIIIOJIHATHL BCCh 00BeM ,Z[OMaIHHeﬁ IIOATOTOBKH, YKaSaHHLIfI B OIIMCAaHHAX
COOTBCTCTBYIOHICTO IIPAKTUYICCKOI'O 3aHATHA,

3HATb, YTO KaxJdas IMPaKTH4YCCKasid pa60Ta BBIIIOJIHACTCA HWHIAWBHUAYAJIBHO U
CaMOCTOATCIBHO,

B onucanny KaxxJ10il NpakTUYECKOW padOThI IPHUBEICHBI:

1) kpaTkue cBeIeHUs U3 TEOpUHU, HEOOXOIUMBbIE IS BHIIOTHEHUS padoT;
2) IOPSAZ0K BBIIIOJHEHHUS paOOTHI;

3) KOHTPOJIbHBIE BOIIPOCHI JJIsl MPOBEPKH YCBOCHHOTO MaTepuaia.

PaGora kaxmoro oOyd4aromierocs Ha TMPAKTAYECKOM 3aHSITHU OIEHUBACTCS
mpernogaBaTesieM.

O1eHKa 32 MPAKTUYECKOE 3aHATHE BBICTABISICTCS MO CICAYIOIIUM KPUTEPHUSIM:
e TOTOBHOCTb CTYJICHTA K BBITIOJIHEHUIO MPAKTUYECKOU pabOTHI;
e CaMOCTOSITEJIHOCTD BBITIOJIHEHUSI PAKTUUECKON PabOTHI;
¢ Ka4eCTBO MPEAOCTABICHHOTO OTYETA MO MPAKTHYECKOU padboTe;
e TPaAMOTHOCTH CJIEJTAHHOIO BBIBOJIA 1O MPAKTHYECKON padoTe;
e OTBETHI HA KOHTPOJIbHBIE BOMPOCHI MO MPAKTUYECKOMY 3aHSATHUIO.
3.IIpaBuia ogopmiieHHe 0THETA M0 MPAKTHYECKUM padoTam

CocraBieHue oT4eTa O MNPOBEACHHBIX HCCIEAOBAHUSX SBISIETCS BAXKHEHIINM
ATANiOM BBITIOJTHEHHS MPaKTHUeCcKoi paboThl. [1o Ka)kmoii BBHIIOJIHEHHON padoTe B
MANKe COCTABIIAIOT OTYET, PYKOBOACTBYACH CICIYIOIIMMHU MOJIOKECHUSIMMU:

1) ykazaTh Ha3BaHME U MOPSIAKOBBIM HOMEP MPAKTUIECKON pabOTHI, a
TaK)Xe KpaTko chopMyIMpoBaTh Ieb pabOTHI;

2) yka3zaTb o0ecreueHue uid 000py10BaHuE;

3) caemys anropuTMy paboThl, BHECTH HAOII0OICHUS B TaOIUILY;
4)pou3BeCTH HEOOXOAUMBIE PACUETHI;

5)OTBETUTH HAa KOHTPOJILHBIC BOIPOCHI

6) cenaTh HEOOXOIUMbBIC BBIBOJIBI.

4. Kputepum BbICTABJIECHUS OLIEHKH 00y4al0IeMyCcs



OueHka «5» «“4» «3» 2»

(otnnuHO) | (xopowo) | (y1oBi.) | (HEYIOBI.)

%

BRINOJMCHMA 1 100-90 | 89-80 | 79-70 | menee 70

JabopaTopHOI

paboThI

CTyIeHTHI, MIPOITYCTHUBIIINE PAKTHYCCKHE 3aHATHS 1o

YBAXKUTENBHON ¢ HEYBAXKUTEJIBHON MPUYUHE BBITOIHSIIOT MPAKTHYECKYIO paboTy B
CBOOOIHOE OT 3aHATUH BpEMs HE IO3AHEE IBYX HENEIb II0CJIE INPOBEIECHHOIO
3aHATUA, MPEACTABILIOT IPENOAABATENI0 OTYET O BBINOJHEHUH MPAKTUYECKOU
paboThl U OTBETHI HA KOHTPOJIbHBIE BOIIPOCH! B TUCBbMEHHOM BUJIE.

S.IIpaBuiia o TexHUKe 0€30MACHOCTH NPH NPOBEICHNH IPAKTHYECKUX padoT

[Ipu pabore B XUMHUYECKOH J1abOpaTopuu BO M30€KaHWE HECUACTHBIX CIIy4aeB
CTYJEHT JAOJDKEH CTPOTO BBIIOJHATH CIAEAYIOIINE ITPAaBUJIA!

1. Bo Bpems paboTel B Ja0OpaTopuu HEOOXOAUMO COOJIO/IaTh YHUCTOTY,
TUIIUHY, TOPSAJOK W TpaBWia TEXHUKH OE30MacHOCTH, TaK Kak
MOCTEIIHOCTh U HEOPEKHOCTh YaCTO MPUBOJAT K HECUACTHBIM CIIy4asiM C
TSDKEJIBIMU MOCIIECTBUSIMU.

2. Kaxnapiii paboTtaromuii JOMKEH 3HATh, 7€ HAXOAATCS B J1IaOOpaTOpHUH
CpeICTBAa MPOTUBOTOXKAPHOM 3alUTBl W anTedyka, CojaepkKamas Bce
HE0O0X0UMOE I OKa3aHUS MIEPBOM MOMOLIH.

3. Kareropuuecku 3ampermiaercss B JIabopaTOpuM KypuTh, NIPUHUMATH ITHIIY,
IIUTH BOJY.

4. Henb3s mpuctymnarh K padoTe, oka o0yJaromuecs He YCBOST BCEH TEXHUKU
€€ BBITIOJTHEHUSI.

5. OmnbITel HY’)KHO MPOBOJUTH TOJIBKO B YMCTON XxuMuueckoil mocyne. Ilocine
OKOHYAHHUs SKCIIEPUMEHTA IOCYLy CPa3y K€ CIEAYET MBITh.

6. B mpouecce paboTsl HEOOXOAUMO COOJIOJATh YHUCTOTY M aKKypaTHOCTb,
CIIEANTh, YTOOBI BEIIECTBA HE MOMAJald Ha KOXY JIMIAa U PYK, TaK Kak
MHOT'HE BEIIECTBA BHI3BIBAIOT PA3IPAIKCHUE KOXKU U CITU3UCTBIX 000JIOUEK.

7. Huxakue BemiecTBa B jabopaTopuu Helb3si nmpoOoBaTth Ha BKyc. HioxaTh
BEILECTBA MOYKHO, JIMIIb OCTOPOKHO HAMpaBiisgs Ha ceOs mapbl WM Tra3bl
JIETKUM JIBMDKEHUEM PYKH, a HE HAKJIOHSSCh K COCYAY M HE BIbIXas MOJHON

rPYybIO.

8. Ha mo0oil mocyne, rae XpaHATCS PEAKTHUBBI, JOJDKHBI OBITh ATHKETKU C
yYKa3aHUEM Ha3BaHUs BEILIECTB.

9. Cocyzsl ¢ BeUleCTBAMU UJIM PACTBOPAMHM HEOOXOJIMMO OpaTh OJHOM pyKOU
3a TOPJIBILIKO, & JPYroil CHU3Y MOJAEPKUBATH 3a JHO.



10.KaTteropuuecku 3ampeniaercsi 3aTArHBaTh PTOM B MHIIETKH OPraHUYECKUE
BEILIECTBA U UX PACTBOPBL.

11.Bo Bpemsi HarpeBaHus KUAKUX U TBEPHbIX BEIIECTB B MPOOUpPKaAX U KOI0ax
HEeJb3d HAMpaBIATh MX OTBEpPCTHs Ha cebs u cocenedd. Hembsst Takxke
3arysAbIBaTh CBEPXY B OTKPBITO HarpeBaeMble COCYAbl BO HU30ekKaHHE
BO3MOYKHOTO TIOPAXXEHUS IPU BBIOPOCE ropsueit Macchl.

12.TTocne okoHuaHUs pabOTBl HEOOXOAMMO BBIKIIOYUTH Ta3, BOAY,
AIEKTPOIHEPTHUIO.

13.Kareropuuecku 3amnpeniaeTcsi BbUIMBATh B PAKOBUHBI KOHIEHTPUPOBAHHbIE
pacTBOpbHl KHUCJIOT U IWIEJOYeil, a Takke pa3jIudHble OpraHUYEeCKUe
pacTBOpUTEINM, CWIHHO NaxHYIIME W OTHEONacHble BellecTBa. Bce 3T
OTXOJIbl HY>KHO CJIMBAaTh B CIIEI[UAIbHbIE OyTHLIH.

14.B kaxpaoil naboparopuu 00s3aTEIbHO JOJKHBI OBITH 3allIUTHBIE MAaCKH,
OYKH.

15.B kaxgoM mnoMemieHun J1abopaTopur HEOOXOAMMO HUMETh CpEJICTBa
MIPOTUBOIIOKAPHOM 3alIUTHI: SAIIUK C MPOCESHHBIM MECKOM M COBKOM JIJIS
HEro, MPOTHBOMOXKApPHOE OJeso (acOeCTOBOE WM TOJCTOE BOMJIOYHOE),
3apsHKEHHBIE OTHETYIIHUTEIIH.

16.B moctymHOM MecTe B KaOWHETE -J1a00paTopuul JOHKEH OBITh '"YTOJOK
TEXHUKH O€30macHOCTH", TJe HEOOXOAUMO pPa3MECTHTh KOHKPETHBIE
WHCTPYKIIUU TI0 TEXHUKE O€30MacCHOCTH pabOThl W TpaBujia MOBEJACHUS B
XUMHUYECKOM KaOUHETE.

17.1Tpu pabote B naboparopuu HEOOXOAUMO TMPUMEHSATH WHIUBUIYaIbHbBIC
CpEeIICTBA 3aIIUThI, @ TAKKE COOIIOATh IPABWIIA TUYHONU TUTHCHBI.

6.1lepBasi NOMOIIb IPU HECYACTHBIX CJIY4YasiX
s okazanus nepeoti nomowju 8 1a6opamopuu umeemcs anmeuxa.

1. Ilpu paHeHuM CTEKIOM YyHNAIUTE OCKOJIKWH W3 pPaHbl, CMAXbTE€ Kpas paHbl
pacTBOpPOM Ho/1a U TIepEBSKUTE OUHTOM.

2. Ilpu oore pyk WX JUIa PEAKTUBOM CMOMTE PEaKTUB OOJIBIIINM KOJIUYECTBOM
BOJBI, 3aTeM JMOO pa30aBICHHOW YKCYCHOW KHCIOTOM (B Ciy4ae o»ora
IeJI0YBI0), JTHOO PacTBOPOM cOM (B Cydae OKOra KHCIOTOMH), a 3aTeM OISTh
BOJIOM.

3. IIpu oxore ropsUeH »KUAKOCTHIO HIIM TOPSYHUM IIPEIMETOM 000KKEHHOE MECTO
00paboTaiiTe CBEKEIMPUTOTOBICHHBIM PAaCTBOPOM IEpPMaHraHaTa Kallus, CMaKbTe
000 KEHHOE MECTO Ma3bl0 OT 0’KOra WJIM Ba3eJIMHOM. MOJKHO TPHUCHINATH OXOT
COJI0OM U 3a0MHTOBATh.

4. Tlpy XMMHYECKHUX OXKOrax TIja3 OOWJIBHO MPOMONTE UX BOAOW, HCIONbB3YS
IJIa3HYI0 BaHHOUKY, a 3aT€EM 00paTUTECh K Bpayy.



IIpakTuyeckast padbora Nel

Tema: BoluncjieHHusl HA 3aKOHbI XMMHUH

I.[e.m;: HAaYIUTHCA HNPUMCHATHL 3HAHHSA OCHOBHBLIX 3dKOHOB XMMHHU IIpH PCHICHHUUN
3a/1a4 Ha BbIYUCJICHUC: MOJIb, MOJIIPHAA MAaCCa, OTHOCUTCIIbHAS ITIJIIOTHOCTD.

OGopynoBanme: TabnuIa «ITepuognueckas cucrema  smemenro  JI.M.
MeHnneneeBay.

KD&TKI/IG TCOPCTUICCKUEC CBCACHUA

XHMHS — 3TO HayKa O BEIIECTBAX U MX MPEBPAIICHUAX. XUMHYECKAs peaKiusi —
9TO TNPEBpAIEHUE OJHUX BEIIECTB, B Jpyrue. BemrecTBa, KOTOpbIE BCTYIAIOT B
XUMHYECKYIO PEaKITuIo, Ha3bIBAIOT HCXOAHBIMH BellleCTBaMU,
WM peareHTamMu. BemectBa ~ oOpasyromuecs, B~ pe3yiabTaTe  pPCeakluu
Ha3bIBAIOT, MPOAYKTAMM peaknuu. MeabJaiinme YacTUIbI, U3 KOTOPBIX COCTOST
BEIIIECTBA W KOTOPBIC HE Pa3pyIIalOTCS MPU IMPOTCKAaHUH XUMHUYCCKUX PEaKIIHi-
9TO aTOMBbI. ATOMBI Pa3JIMYHBIX 3JIEMECHTOB MMCIOT pa3HbIC pa3Mepbl U Pa3HbBIC
Macchl. B XMMHM HCIIOJIB3YIOT OTHOCHTEIbHBIE ATOMHBIE MacChl. ATOMBI MOT'YT
COEUHATHCS IPYT € IpyroM 00pazyst MOJIeKYIbI (arovH*aromH—monexyna H2).

Cocras 000 MOJIEKYJIBI MOYKHO BBIPA3UTh XUMHYECKOM
(popmyitoi. Xumuueckue bopmybl [I0Ka3bIBAIOT Ka4E€CTBECHHBIN u
KOJIMYECTBEHHBIN COCTAaB MOJIEKYJIBI.

MouJiekyasipHasi Macca - 3TO Macca OJHOW MOJIEKYJIbl BEIIECTBA, BhIPAKCHHAS B
aTOMHBIX eauHHUIaXx mMacchl. Hampumep, Mr (H20) = 18 a. e. M. DTo 3HAYUT, 4TO
0JIHa MOJIEKYJIa BOJbI B 18 pa3 Taxkenee aToMHOM exunuUIBl Macehl (1,67 10727 kr).

MouJisipHasi Macca - 3TO Macca OJHOTO MOJISl BEIIECTBA, TO €CTh YUCIa ABOTaapO
monekyn (6,02  10%). MonsgpHas Macca BOAbI TOJNBKO YHCIEHHO pPaBHA
monekysipaoit M (Hz0) = 18 1/ Mmoas. Ho umeeT coBceM MHOM CMBICH: OJUH MOJIb
MoJieKyJ1 Boabl (To ecthb 6,02 « 102 monekyn) Becut 18 r. Oduako npunsmo, umo
3HAYeHUue MOJAPHOL MACCHl PABHO 3HAYEHUIO MOJIEK)ISIPHOLL.

3akon nocrosincrea cocraBa (K.IIpycr)

Kaosicooe uucmoe eeuiecmeo umeem HOCMOAHHBII KAYeCMBEHHbIU U
KOJlu4eCmeeHHblil COCmae, K0m0pblﬁ He 3aeucum om cnocooa nojiyuenusn
eeuiecmea.

Mounekysaa - 3TO HaMMeEHbIIAs YacTULA BELIECTBA, KOTOpas COXPaHSAET €ro
XUMHUYEcKHe cBorcTBa. Macca r000i1 MOJIEKyJIbl paBHA CyMME Macc 00pa3yronInx
ee atomsl, (Mr, r/M0JIB).

Mr (H20) = Ar(H) + Ar(H) + Ar(O) = 2Ar(H) + Ar(0) = 2-1 + 16 = 18r/mMoab;

ITo (I)OpMYJIC BCIICCTBA MOXKHO pacCUUTATb MACCOBYIO JOJIO KaXXJI0T'O
XHUMHUYCCKOI'O 3JICMCHTA, KOTOpBIﬁ BXOJHT B COCTaB BECIICCTBA.



MaccoBast nons (®) XMMHUYECKOrO »BJEMEHTa B JIaHHOM BEIIECTBE paBHA
OTHOILIEHUIO OTHOCUTEJIILHOW aTOMHOM MAacChl JAHHOTO 3JIEMEHTA, YMHOXXEHHOU Ha
YHUCJIO €r0 aTOMOB B MOJIEKYJIE, K OTHOCUTEIBHON MOJICKYJISIPHOM Macce BENIECTBA!

Ar(X)-n

o (X)=-100%
Mr(X)

3akoH ABoraapo

B PABHbIX oovemax Pa3iudHblX 2306 npu O0OUHAKOBBIX GHEUIHUX yciaosunx
codepofcumc;l 00UHAKOBOE HUUCTO MOJIEKY]

[lepBoe cienctBue u3 3akoHa ABoraapo: OOuHako8oe YUCIO MOAEKYI PATUYHBIX
24308 Npu OOUHAKOBBLIX YCIA0BUAX 3aHUMaem O0O0UHAKO8blU 00vem. MoSIpHBIMA
00beM JIF000To0 Tra3a npu H.y. paBeH 22,4 11/MoJib

H.y. — HopmansHble ycnosus ( Temmeparypa = 0°C; mapnenne = 1 atm. Wnm 760
MM PT.CT.)

Bropoe cnenctBue u3z 3akoHa ABoranpo: OmHocumenbHas NIOMHOCHb 00HO20
2aza no Opyeomy 2a3y pAaeHA OMHOUEHUI0 UX MOJAPHBIX UIU OMHOCUMENbHBIX
MOJEKYIAPHBIX MACC

Dv(X) = Mr(X)/Mr(Y)
3akoH coxpanenusi maccbl BemectB (M.B.Jlomonocos; A.JlaByasne)

Macca ecex eeuiecme, Komopwvle 6cmynairom 6 peaxKuyuio, pagHa macce eécex
npooykmoe peaxkyuu. CHy + 20, — CO, + 2H,0

latom C, 4atoma latom C, 4aToma

H, 4 aroma O. H, 4 atoma O.

3aoanue ona npakmuyeckoii pavomot Ne 1
Bapuanm 1

1 .BBIYUCITUTE OTHOCUTEIbHYIO MOJICKYJIIPHYIO MacCy:
A. Oxcuna yrinepona(CO2)

b. Kap6onara natpus(Na2CO3)

B. Cynsdara menu (Cu2S04)

2. BeraucnuTe MaccoBYIO JI0J110 BOJIbI B KpucTauoruapare 6apus(BaCl2 * H20).
3. Beruucante MaccoByIO JTOJTIO KaXKJ0TO DJIEMEHTA:
A. B cynbdare xenesza (Fe2S04),

b. B okcune nunka (ZnO),

B. B okcune onosa (SnO2).



4.KakoBO MaccoBO€ OTHOLIEHHE 3IEMEHTOB B BEIIECTBAX, (POPMYJIbI KOTOPHIX:
A. C2H4 b. CuO B. Na2S0O4 I".H20.

5.Hamummre Qopmynsl OKCHAOB a30Ta MU YIIIEpPOJa, MMEIOUIUX OJUHAKOBYIO
OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO Maccy.

6.BrruucanTe Maccy BelecTBa, COOTBETCTBYIONIYIO 4 MOJIb ATOMOB YIJIEpPO/Ia.
2 sapuanm

1. Beluuciante OTHOCUTENbHYIO MOJIEKYJISIPHYIO MacCy:

A. Oxcupaa kanbius (CaO)

b. Kap6onara xanus (K2CO3)

B. Cynbdara xeneza (Fe2S04)

2. Beruucnure MaccoByto 100 Maraus B Taiabke (Mg3H2S14012).
3. Beruuciure MacCoBYIO JIOJTIO KaKJIOTO JJIEMEHTA!

A. B cynbdate menu (Cu2S0O4),

b. B okcune autus (Li20),

B. B rugpokcuae narpust (NaOH).

4.KakoBO MaccOBOE OTHOIIICHUE 3JIEMEHTOB B BEIIECTBAX, (DOPMYJIIbI KOTOPBIX:

A.C3H8 5.SO3 B. Fe304 I''NaCL

5.Hanumure ¢opMmynsl OKCHAOB a30Ta M Yriepoja, HWMEIOIMIMX OJIMHAKOBYIO
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO MaccCy.

6.BrruncianTe Maccy BellecTBa, COOTBETCTBYIONIYIO 10 MOJIb aTOMOB KHUCIOPOAA.

KoHTpoJibHBIE BONIPOCHI:

1.B yem oTiiurie OTHOCUTEIBHOM ATOMHOM MacChl OT MOJIEKYJISIPHON MacChI?
2.Kak BBIYMCIUTH MAaCCOBYIO JOJIIO AJIEMEHTA B CJI0KHOM BEILIECTBE?

3.UTo Takoe mpoCThI€ U CIOKHBIE BEIECTBA?

4 Kakyro wuHOOpPMAIMIO MOXXHO TOJYYUTh, AQHAIU3UPYS KA4YECTBCHHBIM U
KOJIMYECTBEHHEBII COCTAB BellecTBa?

5.Ha3oBute equHUILIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA.

CnenaiiTe BBIBOJ: KaKH€ 3HAHUS, YMEHUS, HABBIKU 3aKPENMINA HA ypOKe?

Kpumepuu oyenusanusn:



Yooenemeopumenvno cmasumcesa npu evinonnenuu 4 3a0auuii, Komopwvie UMem
nOJHble Oomeemvl, Omeemvl HA 2 KOHMPOJbHLIX BONPOCA U NPABUILHOE
oopmnenue.

Xopomo cmaesumcsa npu 6blNOJIHEHUU 5 3adaHuL7, Komopbsle umewnt noJiHvle
omeemysl, omeemosl HA 4 KOHMPOJIbHbLX 60npoca u 0¢0pM]Z€Hu€.

Omauuno cmasumcsi npu 6blNOJIHEHUU 6CeX SGaCZHMMv, Komopbsle umerom noJiHble
omeemwl 5 KOHMPOJbHbIX 60NPOCO6 U NPABUTIbHOE 0¢0pMJZ€HM€.

IIpakTnuyeckas padora Ne 2

Tema: CocTaBjJeHNe YJIESKTPOHHBIX (hopMV.JI

Heab: cocTaBiieHHEe  BJIEKTPOHHBIX U DJIEKTPOHHO-Tpaduueckux  Gopmyi
DIIEMEHTOB.

Oo6opynoBanme: Tabmma  «llepmonnueckas  cuctema  anemenrtoB  J[.M.
Meunneneenay.

KpaTkue TeopeTUIeCKrue CBESACHUS

Ceoticmea 271eMeHmo8 U UX COeOUHEHUU HAXOO0SMCsA 6 NepuooudecKou
3agucumocmu om 3aps0a 0pa amoma, Uiy NOpsiIOK08020 HOMepa d1eMeHmd.

['padrueckmM BBIpaKEHHUEM TEPUOJAMYECKOTO 3aKOHA SBIISETCS TMEepUOANYEcKast
cucrema

XAMHUYECKUX JJIEMEHTOB.
[Teproanyeckast cucTeEMa COCTOUT U3 CEMHU MEPUOJO0B U BOCBMHU TPYIL.

Ar = 4ucIo + 4ucio

IPOTOHOB HEUTPOHOB

COBOKYMHOCTB AJICKTPOHOB B aTOME Ha3bIBAETCS €T0 91eKMPOHHOU 000NI0UKOU.
DnexTpoHHast 000JI0YKA AaTOMOB COCTOUT U3 IHEPEeMUYECKUX YPOBHEI.

DHEpPreTUYeCKuil ypoBEHb — 3TO COBOKYIIHOCTh oOpOuTaineil, Onu3kux (HO He
OJIMHAKOBBIX) 110 CBOMM pa3MepaM U SHEPrUH.

OpOutanu, umerorue Gopmy Iapa Ha3bIBAIOT S-OpOUTATISIMH.
OpOuranu umeromue GopMy raHTeNH, Ha3bIBatOTCs P-opOuTtansmu.

OHepeemuyeckuli. nOOYPOBeHb — MO COBOKYNHOCMb opoumanei, umernwui
OOUHAKOBYBIUL pasmep U 2eOMempudecKyro opmy u He OmIUdaruuxcs opye om
opyea no sHepeuu.



1. Yucno nmogypoBHEN Ha Ka)KIOM SHEPIE€THYECKOM YPOBHE HE PaBHO HOMEpY
3TOrO YPOBHS.

2. Ha KaxxJI0M PHEpreTH4YeCKOM YPOBHE UMEETCS S-TIOJYPOBEHB, COCTOSIINN U3
OJTHOM S-OpOUTaIH.

3. Ha Bcex sHepreTruecKkux ypoBHSIX, KpOME MEPBOTO, UMEETCS P-TI0TyPOBCHbD,
COCTOSIIIINI U3 TpeX p-opOouTaici.

4. Ha TpeTbeM M HOCIEIYIONUX YPOBHAX UMeeTcst d-MoaypOBEHb, COCTOSIIHIA
U3 TSATU opOuTaneil.

5. Ha derBeproM © TOCIEOYIONIUX YPOBHAX WMeeTcs f-ToaypOBEHb,
COCTOSIIUHN U3 ceMU OpOuTaeH.

Ha OI[HOﬁ Op6I/ITaJ'II/I MOJXCT HAXOJUTBCA OJWH MWW [JBa J3JICKTPOHA. I[Ba
QJICKTpOHA, 3dHUMAIOIIHNC OIHY Op6I/ITaJII>, JOJDKHBI HMMCTBb IIPOTHBOIIOJIOKHBIC
CIIMHBI.

YToOBl IPaBUIIBHO U300paXaTh 3JEKTPOHHBIE KOH(UTYpallUU Pa3IMYHbIX aTOMOB,
HY’>KHO 3HATh:

1. Yucno 37eKTPOHOB B aTOME.
2. MakcuMaabHOE YHCII0 JICKTPOHOB HA YPOBHSX U TIOTYPOBHSIX.
3. Iopsaok 3amoiHeHUs MO ypOBHEN U OpOUTANICH.

DJIEMEHTHI JENTCs Ha CEMENCTBA B 3aBUCUMOCTH OT TOT0, KaKOW MOAYPOBEHb Y
HUX 3aII0JIHAETCS MOCIEAHUM.

S-2JIEMEHTBHI - DJIEMEHTHI TJIABHBIX MOATPYNI -1 U 2-i rpyn;
P-3JIEMEHTBHI - 3JIEMEHTHI IJIaBHBIX MOArpynn 3-8-i rpyn;
d-371eMEeHTBHI - 3JIEMEHTBI TOOOYHBIX TTOATPYIIIL;

f-onemeHTHI - JJAHTOHOMUObI U aKTUHOUABI.

3aoanue npakmuueckou paoomot No 2

1 sapuanm

1.Ha OCHOBaHMHM TIOJIOKEHHUS XUMHYECKHUX »dieMeHToB B IICXD wu
3aKOHOMEPHOCTEH pacCHpelesICHUs] DJIGKTPOHOB 10 OpOUTAIsIM PacCMOTPETh
0COOEHHOCTH DJICKTPOHHOU CTPYKTYPHI:

A. ATOMa KaibIlys.
b. atoma xese3a
B.aToma cxanaus.

I'. atoma HUKENA.



J. atoma cepsl.

2. CKOJBKO 3JIEKTPOHOB Ha BHEUIHEN 000JI0UKE y KaXKI0T0 U3 3TUX 3JIEMEHTOB?
3.VY Kakoro ajieMeHTa CIEAYIOLIEE PACIOIOKEHNE HIEKTPOHOB B aTOME:

1s2 , 252 , 2p6.

4. KakoB 3apsia siipa y ocMusi, MOIuoOaeHa, Mmeau?

5. Ha3zoBuTe MakcMMajabHOE KOJIMYECTBO QJICKTPOHOB Ha S- YPOBHC, P-YPOBHC.

2 eapuanm

1.Ha ocHoBaHMM mHOJOXEHUS XUMHUECKMX dieMeHToB B IICXD wu
3aKOHOMEPHOCTEW pacIpelielieHUs] 3JIEKTPOHOB MO OpOUTAIAM PacCMOTPETh
O0COOEHHOCTH 3JIEKTPOHHOU CTPYKTYPBI:

A. Atoma rammus.

J1. atoma meau

b. aroma Harpus,

B.atoma xpoma.

I'. atToma nutus.

J1. atoma meau.

2. CKOJIbKO 3JIEKTPOHOB Ha BHEITHEH 000JI0UKE Y KaXKIOTO U3 ITUX JIEMEHTOR?

3.Y Kakoro 3JieMeHTa CJICAYIONIEE PACIIOIOKEHUE DIICKTPOHOB B aTOME:

1s2 , 2s2, 2p6, 3s2 .

4. KakoB 3apsin g1pa y acrata, cepedpa, BUcMyTta?

5. HazoBuTe MakcUMaJIbHOE KOJIMYECTBO IEKTPOHOB HA P-ypOBHE, d- ypOBHE.

KoHTpoJibHBIE BONIPOCHI:
1.Kakue siBieHUsI TOKA3bIBAIOT CIOKHOCTh CTPOCHHS aToMa?

2.B 4em JOCTOMHCTBA M HEJIOCTATKHA U3BECTHBIX BaM MOJIEJICH CII0KHOTO CTPOCHUS
aroma?

3.Yt0 Takoe u30TOomnbI?
4.Kakyro uHpOpMalMIO JaeT HOMEp nepuoaa u Homep rpymmnsl B [ICXD?

5.Kaxk 3anonsstoTcs 3JIEKTPOHHBIE CIIOW aTOMOB XMMHYECKUX AJIEMEHTOB TJIABHBIX
u 1o6ouHbIx noarpynmn [1CX3?

Cneaaiite BoiBOA: Kakue 3YH 3akpenunu Ha ypoke?



Kpumepuu oyenusanusn:

Yooenemeopumenvno cmasumcsa npu evinonnenuu 2 3adanuil u 2 K.8., U NOJHOE
ogopmneHue.

Xopowio cmasumcs npu evinoaHenuu 4 3aoanuti U 4 K.8., KOmMopvle UMerom
NPABUILHYILL OMEem U NOJIHOe 0hopMIEHUe.

Omauuno cmasumcs npu 8bINOJHEHUU 8CeX 3A0AHULL U 8CeX K.6., KOMOpble UMEIOM
NPABUTILHBLL OMEem U NOJIHOE 0QhOpMIIeHUe.

IIpakTnuyeckas padora Ne 3

Tema: [IpuroroBJienue pacTBopoB

Heab padoThI: SKCIEPUMEHTATBLHO YOEAUTBCS B TOM, 4YTO KOHIICHTpAIUs
BEILIECTBA M3MEHSETCS OT J00aBlIEHHS K MMEIOUIEMYCS PacTBOPY TBEPIOTO
BEILECTBA WM BObI, coomonas npasuia OT u Thb.

OOopynoBanme: MTaTUB C MNPOOMPKAaMH, CTEKJISHHAs MajloyKa, XUMHUYECKUUN
CTakaH C MEpHBIM JI€JICHHUEM, PEaKTUBbl (IUCTWUIMPOBAHHAs BOJA, XJIOPHUJ
HaTpHUs, caxap).

KpaTkue TeopeTUIeCKrue CBEACHUS

Pacmeopvt — TOMOTEHHBIC (OJHOPOJHBIE) CHCTEMBl IIEPEMEHHOTO COCTaBa,
KOTOpPBIE COJIEPkKAT JBA UM HECKOJIBKO KOMIIOHEHTOB.

Pacmeopvr — OIHOpOAHAs CHCTEMA, COCTOALIAs M3 YacTHUILl PAaCTBOPEHHOIO
BEILECTBA, pACTBOPUTENSE U TMPOAYKTOB HUX B3aumoaeicteus. HaumbOomee
pacnpocTpaHeHHbIE )KUIKHUE pacTBOPbl. OHU MOTYT ObITh BOJHBIE U HEBOJHBIE.

Boownwvie pacmeopwt - 5T0 pacTBOPBHI, TJI€ PACTBOPUTETIEM SIBIISIETCS BOJA.

Hegoonvie pacmeop - 3TO PacTBOPHI, TJI€ PACTBOPHUTEIIEM SIBIISIETCS APYTHE
XKUIKOCTH (O€H30J1, CIUPT, A3GUp U Ap.)

[Ipu pacTBOpeHHMH BeliecTB OOpa3ylOTCS HAChILIEHHbIE W HEHACHIILIEHHbIE
pPacTBOPBI.

Hacotuwennotii pacmeop -3TO PacTBOP, KOTOPBIM COAECPKUT MaKCUMaJlbHOE
KOJIMYECTBO PACTBOPEHHOIO BEILIECTBA MPU TAHHON TeMIeparype.

Henacovtuennolit  pacmeop -3TO PpaCTBOP, KOTOPBIA CONEPKUT MEHBLIE
PacTBOPEHHOIO BEIIECTBA, YEM HACBIILICHHBIN MTPU JaHHOU TEMIIepaType.

KonuuecTBeHHOM XapaKTEpUCTUKOM PACTBOPUMOCTH SIBISIETCS KOIPPUIUEHT
PacTBOPUMOCTH.

Kosgppuuyuenm pacmeopumocmu nokaspiBaer, Kakas MaKCUMalbHas Macc
BEIECTBA MOXKET pacTBOPUTHCS B 100r pacTBOpUTENIS ITPU JAHHON TeMIlepaType.



PacTBOpUMOCThL BEIIECTB 3aBUCUT OT MPUPOJBI PACTBOPHUTEINS, PACTBOPEHHOTO
BEILIECTBA, TEMIIEPATYPbI, JABJICHHUS (J1JIs1 Ta30B).

PaCTBOpI/IMOCTL razoB IIpu IIOBBIMICHHUHW TCMIICPATYPbl YMCHBIIACTCA, IIPU
IMOBBIICHUM HOAaBJICHHUA — YBCINYHUBACTCA. PaCTBOpHMOCTB TBCPABIX BCIICCTB
YBCIMYNBACTCA IIPU ITOBBIIICHHUHN TCMIICPATYPHI.

s KaueCTBEHHOU XapaKTEPUCTUKU pacTBOpPOB HCTIIOIB3YIOTCSA
MOHATUSI pa30asneHHbll pacmeop (Majno PaCTBOPEHHOIO BEILIECTBA)
U KOHYEHmMpPUpoBanuulil pacmeop (MHOTO paCTBOPEHHOIO BEIIECTBA).

I[J'ISI KOJIMYECTBEHHOM XApaKTCPUCTHUKHU pacTBOPOB HCIIOJIB3YIOTCA
TIOHSATHUS MACCO8As 00JI5 pPACmMeE0pPEeHRHRO20 eeutecmea U MOJIAPHAA KOHUERMPpAayuA.

Maccosas 00131 pacmeopenHo20 6eujecmea Ha3bIBACTCA OTHOILLEHUE MACChI
PacCTBOPEHHOI0 BEIIECTBA K Macce pacTtBopa: ® (B-Ba) = m(B-Ba) : m(p-pa) X
100%o,

I7Ie ®- MaccoBas JIOJISIPAaCTBOPEHHOr0 BEIIECTBA, BhIpaXkeHHas B mpoueHTax (%);
m(B-Ba)- Macca paCTBOPEHHOTO BEIIECTBA, T; m(pP-pa)- Macca pacTBopa, I.

Ilpumep: B BogHoM pactBope xJyopuaa Hatpust NaCl ero maccoBas 70Jisi paBHa
10% wnmm 0,1. 310 3HAa4ymMT, yTO B pactBope maccon 100r comepxkurcsa 10r xmopuna
Hatpus ¥ 90T BOABL.

Maccy pacTtBopa MOXKHO paccuuTaTh 1o hopmynam: m(p-pa)= m(PacTBOPUTEJINA)
+ m(B-Ba);

m(p-pa)=p * V,rae V- 00beM pacTtBopa, Mil; p- INIOTHOCTb PacTBOPA, I/MII.

Monapuasa Konyenmpayua NOKa3bIBAECT YUCIO MOJIEN pAaCTBOPEHHOTO BEIIECTBA B
oJIHOM JiuTpe pacTBopa. PaccuuteiBator o ¢opmyne:C = v: V, rne C- momnsipHas
KOHIIEHTpAIUs, MOJIb/JI; V-KOJIMYECTBO PACTBOPEHHOIO BEIIECTBA, MOJb; V-00beM
pacTtBopa, J.

3adanue npaxkmuueckou pavoomot No 3.

1.ITpuroToBbTE CYCNEH3MIO: JIUISI 3TOTO CMEIIaiTe TIMHY(IIECOK) C  BOJIOM.
OnpenenuTe BHEUIHUW  BUJI, CIOCOOHOCTh  OCAXKIATHCS, 3aJCPIKUBATHCS
buabTpamu.
2. [IpurotoBbTE IMYJILCHIO: JIJIST TOTO CMEIIAWTE PACTUTEIHLHOE MAcio C BOJOMH.
OnpenenuTe BHEUIHUW BUJI, CHOCOOHOCTh  OCaXJAThCs, 3aJCP>KUBATHCS
buabTpaMH.

3. [IpuroToBbTE KOJMJIOWIHBIM _PACTBOP: JUISI ATOT0 CMEIIANTE SIMYHBIM OeoK
(oOolHbIN KIIeH) ¢ BojioN. OnpenenuTe BHEIIHUN BU, CIIOCOOHOCTh OCAXKIaThCH,
3aJIep)KUBATHCS (DUITBTPaAMHU.

4. ITpuroToBbTe MCTHHHBII PACTBOP: JJIsl ’TOTO CMENIANTE COJib (caxap) ¢ BOAOM.
OnpenenuTe BHEUTHUW BUJ, CIOCOOHOCTh OCAXKAATHCS, 3aJEPIKUBATHCS
bunbTpaMu.



5.3anoqnuTe Ta0MUNy « THNBLI pACTBOPOBX»:

HasBanue Bueuraunii | CnocooHocts | CtocoOHOCTH
BU]I OCaXXIaThbCs 3a€P>KUBATHCA
bunbTpamMu

l.cycniensus

2.3MYJIbCHUS

3.KOJUUTOUIHBIA
pacTBOp

4 UCTUHHBIA
pacTBop

6. 3anostnuTe Ta0 MUY «MaccoBast 10151 pacTBOpPa»:

Ne | PacTBopenHnoe | Macca WpactBopenHnoro | Macca Macca
BELEeCTBO pacTBoOpa, | Belecrsa BelIecTBA | BOABI

1 | Xnopun 50r. 10% ? ?
HaTpus

2 | Caxap ? ? 15 100 r.

7.Pemiure 3agaun:

1.Cxonbko moOHagoOMUTCS XJopuAa HaTpus (TOBapeHHOW COJIM) M BOIBI JUIS
npurotoBiieHus: 5% pactBopa conu maccou 150 rpamm?

2. ITocunTaiiTe MaccoBYIO J0JIIO COJIU B pacTBOPE, MoJydeHHOM U3 100 mi1. BoabI U
20 r. conn.

3.0Onpenenure kodpduimeHT pacTBOpuMocTH S5 T. Hatpus B 100 M1, BOJbI.
KoHTposbHbIE BONIPOCHI:
1)Kakue cMecu Ha3bIBarOT pacTBopamu? 2) Ilepeuncinute TUIBI paCTBOPOB.

3)Kakue ¢akTopbl OKa3bIBalOT BIWSHUE HA PACTBOPUMOCTH B BOJE Ta3o0B,
KUJIKOCTEM U TBepabiXx BemecTB? 4) UTo Ha3bIBalOT MAacCOBOM joJiei
pacTBOopeHHOro Bemiecta? 5) UTo sSBISETCS paCTBOPUTEIEM B BOJIHBIX pacTBOpax?
6) Uto mokasbIiBaeT K03(PPHUIHEHT PaCTBOPUMOCTH?

Cueaaiite BHIBOJ 0 mpoaesanHou padore: kakue 3YH 3akpenunu Ha ypoke?



Kpumepuu ouyenusanun: yo0oe61emeopumenbHo Cmasumcs npu 8blNOJHEHUU
saoanuss  1-5, pewenuu I 3a0auu u omeemvl He MeHee 3 K.
sonpoca. Xopouwto cmasumcsi npu 6vlnojaHeHuu 3aoanuii Ne - 5, pewenuu He
Menee 2 3a0ay u omeemvl HA 4-5 KOHMPOIbHBIX 8onpocd. OmMauuHo cmasumcs
npuU 8LINOJHEHUU 8CeX 3A0aHUL pabombl.

IIpakTuuyeckas padbora Ne 4

Tema: ' mapoans cojeu

Hesab: u3y4nTh AEUCTBUE HHAUKATOPOB HA PA3HBIE CPEABI IPU TUAPOJIN3E COJIEH;
BBITIOJIHUTh XUMUYECKUM dKcTiepuMeHT, cobmonas npasuiia OT u Th.

OO0opynoBaHMe: ITaTUB C MPOOMPKAMU; XUMUUYECKHE PEAKTUBBI (Cylb(paT Kaaus,
KapOOHAT HaTpus, HUTPAT aMMOHUS, XJIOPUJA aMMOHUS, XJIOpUJ Oapusi, XJIOpUJ
AIIFOMMHMSI, XJIOpUJ HaTpus, CyiabdaT HaTpus, aleTrar HaTpusd, cyiabdar Meau;
BOJIa); UHJUKATOP CPEIbI.

KDaTKI/IG TCOPCTUICCKHEC CBCACHUA

I'uaposns (pa3ioxkenune BoA0M) — 3TO peakiusi 0OMEHa MEXTy KaKUM-JIL00
BEILIECTBOM U BOJIOM, B pe3yJIbTaTe KOTOPOU 0Opa3yeTcs clalblil AJIEKTPOJIHT.

I'uaposim3oM €oJIM Ha3bIBAa€TCS B3aMMOJICHCTBUE HOHOB COJIM C BOJOH C
oOpa3zoBaHHeM cl1aboro 3eKTposinTa U n3MeHenrem pH cpensbi.

B 3aBUCHMOCTH OT CHIIBI I/ICXOI[HOfl KHCJIOTBI U UCXOJHOT'O OCHOBAHUA COJIHN ACIIAT
Ha THUIIBI.

a) coJb 00pa3oBaHHasl CHJILHBIM OCHOBAaHHEM M CJ1a00W KHUCIIOTOM, THAPOIU3 UIST
(Na2CO3 — kap6onat Hatpusi, CH3COONa — anerat Hatpus), cpea IMeI0uHasi;

0) cosib 00pa3oBaHHAs CTA0BIM OCHOBAHUEM U CHUJILHOW KHUCIOTOM, TUAPOIU3 UACT
(CuCl; - xmopun menu, NH4Cl - xnopun ammonwusi, AlCl; - xJopua amoMUHHS,
NH4NOj; - HuTpatT aMMoHus), cpena Kucias;

B) COJIb 0Opa3oBaHHas CJIa0bIM OCHOBAHHEM U CJ1a00M KUCIOTOM, TUAPOIIN3 UACT

(CH3COO NHy— amnerar ammonusi, NH4CN — numanung ammonwust), cpena
HEUTpabHas;

I) COJb OOpa30BaHHAs CWJIBHBIM OCHOBAaHMEM W CHUJIBHOW KHUCIIOTOMH, eudpoausa
Hem

(NaCl — xmopun marpusi, Na,SO4 — cynbhar Hatpusi, KoSOs— cyibdar kanws,
BaCl, — xmopuz 6apust), cpena HeMTpaibHasl.

Hnoukamopwl— OpraHuyecKue BEIECTBA, KOTOPble M3MEHSIOT CBOM IBET B
3apucumoctd oT pH cpensl. pHepeaslt mnpu  rugponusze  ompenensiercs
npucyrcTBueM noHoB H' mimm ruapokcup-wonoB OH w3 MONEKyn BOJIBI B
pacTBope.



3aoanue npaxmuueckoi padomot Ned

OnbIT 1: OnpeneieHne peakiiiy coJieid B pa3jinyHbIX pacTBOPax

B 3 mpoOupku ¢ pacTBOpoM JTakMyca J00aBIsieM COJIM: XJIOPHUI Kajaus, XJIOPHU
AMIOMUHUA, KapOoHaT Hatpus. HaOmiomaeM w3MeHEHHMsT OKpackd. Pesymbrar u
HaOJII0/ICHNUS 3aHOCUM B TaOJIHITY.

OnbIT 2: I'mapoJuns coJiei aJIOMUHUASA

K pactBopy BoABbl mpmiMBaeM pacTBOp cyib(ara amomunus. HaOmomaem
M3MEHEHHE OKPACKH U BBIMAJICHUE 0Ca/IKa THIPOKCUIA ATTFOMUHUSI.

OnbiT 3: Bausaue pazoaBjaeHus pacTBOPAa HA THAPOJIN3 COJICH:

K PaCTBOPY BOABLI IIPHUIIMBACM PACTBOpP COJIM BHCMYTaA, Ha6J'IIOI[a€M HN3MCHCHHC
OKpAaCKH M BBIITAJICHHUC OCaJlKa.

OmnbIT, HUcxoanbie | Ha0aonaemsblie | YpaBHeHUs
Ha3BaHMeE | BellecTBa | ABJICHHUSA peaxkuui
OIIBIT YpaBHEHUS HET
L

OIIbIT H20+AI2504=
2.

OIIBIT H20+ Bi,Ss-

3.

KoHTpoJanLHBIe BOIPOCKHI.

1. laTh onpeneneHue ruaposInsa.

2. 3meHuUTCS M OKpacka MHAMKaTopa ¢eHonTaienHa B pacTBOpax CIEAYIOIIUX
coneit NagPOy, Al,S;3

3. Kakue cosiu noaBepraroTcs ruipoiaunsy?

4. Kakoe mepBo€ JE€UCTBHE HAAO MPOU3BECTH MPHU MOMATAHUM HA KOXKY €IKHUX
JKUIKOCTEN?

5.CocTaBUTh COKpAIIEHHbIE HOHHBIE YPABHEHUS (ONBIT 2 U ONBIT 3).
6.Yto takoe PH cpeasl u kak oHa onpenensieTcs?

7.11puBeauTe MpUMeEphI KACIIOH, IIEIOYHOM U HenTpansHou PH.



8. Kakne mHamMKaTopsl BaM HM3BECTHBI? KAaKOW IBET MPUOOPETAIOT WHIUKATOPHI B
KHCJou cpene?

9. HamMYMe KaKUX HWOHOB OIpPEACNsSeT KHUCIOTHBIE M IIEIIOYHBIE CBONCTBA
pactBopa?

10.CocTaBuTh ypaBHEHMs JUCCOLIMALIMM COJICW: XJIOPUJ HATPUS, Cylb(paT LIMHKA,
docdar kamus, HUTpAT KaJblKsi, OPOMH]l ATIOMHHHS, MOIUI Oapusi, KapOOHAT
MarHus, CWIMKaT cBUHLA. Kakue U3 HUX SIBISIOTCS MaJIOPACTBOPUMBIMU?

BoiBoa: xakue 3YH 3akpenunmu?

Kpumepuu ouyenueanusn.:

Ydoeflemeopumeflbuo cmaesunici npu 6blnoJIHEHUU 3KCl’l€pl/lM€Hma]ZbHOZZ yacmu u
5 K.6., KOomopoe umeem npa@uﬂbell:Z omeem u nojHoe ocj)opMﬂeHue.

Xopowio cmasumcs npu 8bINOIHEHUU IKCNEPpUMeRMalbHoU yacmu u 6-9 eonpocos,
C 6bl8O0OM NO pabome, KOmMOpvle UMEIOM NPABUTbHBIIL OMEem U NOJHOe
ogopmneHue.

Omnauuno cmasumcs npu 6vlnOJIHEHUU 6cex 3a0aHUll U OMEemos Ha KOHmMpOJibHblE
B80NpPOCHL, Koniopvle umerom npaeuﬂbelﬁ omeent U noJjiHoe Od)OpM]leHue.

IIpakTnueckas padora Ne S

Tema: OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIMH

Iean: cocTaBieHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAM C
1n10100poM KO3 PUIIMEHTOB METOJIOM JIEKTPOHHOTO OajaHca.

KpaTkue TeopeTUIeCKrue CBEACHUS

OBP — peakiuy, OpOTEKAOIMINE C U3MEHEHUEM CTEIIEHEH OKHUCIICHUS SJIEMEHTOB,
00pa3yIouX MOJIEKYJIbl PEarupyIOIIUX BEIIECTB

IIpouecc OKMCJICHUS — rpouecc OTHauyu 3nekTpoHoB. IIpouecc
BOCCTAHOBJIEHUS — MPOIECC MPUHSITUS ICKTPOHOB

Oxucaurtenb — IMPUHUMACT JJICKTPOHBI, BOCCTAHABJIUMBACTCA U IOHUKACT CTCIICHD
OKHCJICHUA

BoccranoBurenb — OTHAET QJICKTPOHBI, OKHCJIAACTCA MW IIOBBIINACT CTCIICHD
OKHCJICHUA

Tunsl OBP

1. MC)KMOJ'IeKy.]IﬂprIe — PpCaKnimu, B KOTOPBIX AaTOMbl OKHUCIIMTCIA H
BOCCTAHOBUTCIISA, BXOJAT B COCTAB MOJICKYJI PA3JIMYHBIX UCXO/JHBIX BCIICCTB.



MnO; + 4HCI = MnCl, + CI, + 2H,0
2Cl" - 2é — Cly° (soccmanosumens oxucnsiemes)
Mn*4 + 2 — Mn™? (oxucrumens éoccmanasnusaemcs,)

2. BHyTpuMoJieKkyJIsipHbIe — PEaKIMK, B KOTOPBIX AaTOMBI OKHCIHTENS |
BOCCTAHOBUTEJSI, BXOASIT B COCTaB MOJIEKYJbl OJHOTO W TOTO K€ HMCXOIHOTO
BEIIIECTBA U SBJIAIOTCS aTOMaMM PA3JIMYHBIX JIEMEHTOB WJIM OJIHOTO AJIEMEHTa, HO
C Pa3JINYHOU CTEIEHBIO OKHCIICHUS.

a) 2KCIO; = 2KCI + 30,
CI*+ 66 — CI | X 2 (okuciumeinb 60CCMAanA8IUBACMC)
2072 - 46 — O | x 3 (soccmanosumens oxucisemes)
6) NHsNO, = N, + 2H,0
2N3 - 66 — NJ° (6occmanosumens oxucasiemcs)
2N*3 + 6 — N,° (oxuciumens éoccmanasiusaemcs)

3. CaMOOKHC/IeHUSI-CAMOBOCCTAHOBJICHHS (IMCPONOPUHOHUPOBAHMS) —
peaklMi, B KOTOPBIX AaTOMbl OKHUCIMTENII M BOCCTAHOBHUTEINS BXOISAT B COCTaB
OJIHOTO M TOTO € HMCXOJHOIO BEUIECTBA, SBJIAIOTCS aTOMaMU OJTHOTO M TOTO K€
AJIEMEHTA U UMEIOT OJJMHAKOBYIO CTEIIEHb OKHCIICHHUS.

4K,5035 = 3K,S0O, + K5S
St -26 —S* | x3 (soccmanosumens oxucnsemcs)
S™+6¢—S? | x I (oxuciumens éoccmanasnueaemes)

4. KOHTpIpONnoOpuuOHMPOBAHUSA — PEAKIIMU, B KOTOPHIX aTOMBI OKHCIHUTENS U
BOCCTAHOBUTENS BXOJAT B COCTaB Pa3/IMYHBIX MCXOAHBIX BEIIECTB, HO SIBIISIOTCS
aToOMaMHd OJHOTO DJJIEMEHTa B  Pa3JIMYHOM CTENEHH OKUCJIEHUs, IpU
TOM 00pa3yrOTCs MOJIEKYJIbI OJHOTO M TOTO k€ MPOIYKTa.

SO, + 2H,S = 3S + 2H,0
S*+46—S° |x1 (oxucrumens 6occmanasnusaemcs)
§2-26— S0 | X2 (soccmanogumenb OKUCIAEMC)

MeTo1 3JIEKTPOHHOTO Oatanca (aJIropuTm)

1. 3anucaTths ypaBHEHHE

2. OmnpenenuTh CTENCHh OKHCICHHS aTOMOB BCEX 3JIEMEHTOB JO W TIOCHC
peakiuu

3. CocraBisgem SJICKTPOHHBIC YpaBHCHUA mpoueccoB OKHCJICHUA )41
BOCCTAaHOBJICHUA

4. CocTaBisieM CXeMy AJIEKTPOHHOI0 OanaHca



5. Haxogum pomosnHuTeNnbHBIE KOA(PGUIUEHTHl K KaXIAOMY 3JIEKTPOHHOMY
YPaBHEHMUIO.

6. Ilepenocum nomnoaHUTENbHBIE KOAP(HUIIUEHTHI B MOJIEKYJISIPHOE YpaBHEHHUE,
CTaBs UX B CJIEIYIOUIEH MOCIEA0BATEIIBHOCTH:

o [IpomyKTbl OKHCIEHUS U BOCCTAHOBJICHUS
o OxucnuTeNnb 1 BOCCTAHOBUTEIIb
o Meramibl
o Kucnortuslie octatku (HeMeTaIbI)
« Bognopox. Kucmopon
3aoanue npakmuyeckou padomaul No5

3anaHHe I. OHpGIIeJII/ITG CTCIICHH OKMCJICHHS O3JICMCHTOB B COCANMHCHMAX

H2S; K2504; H20; NaCl: ZnO; FeO4; Ag20.

3ananue 2. Onpenennure OKUCIUTEIN U BOCCTAHOBUTENH B PEAKIUAX:
1. H2S + O2 = SO2+H20

2.H2 + 02 = H20

3.Zn+ HI=2Znl2 + H2

4.P + Cl2 =PCI2

5.C+S2=CS2

6. Fe203 = Fe + 02

3aganue 3. UTo Takoe OKUCIIUTEND?

2 BApHUAHT.

3aganue 1. Onpenenure CTENEHN OKUCICHUS 3JIEMEHTOB B COCTMHEHUSIX
H20; H2S04; Li20; Nal: CaO; F207; P205.

3aganue 2. Onpeaenute OKUCIUTEIN U BOCCTAHOBUTEIIH B PEAKIIUSIX:

1. H2S + 02 =S + H20

2.CI2+ H20=HCI+ O

3.H2 + 12 = 2HI

4. Na + CI2 = NaCl

5.C+02=C02



6. Au203 = Au + 02

3amanue 3. Uto Takoe BOCCTaHOBUTEND?

KoHTpoJsibHBIE BONIPOCHI:
1.Kako¥t ypoBeHb xapakTepeH s Beex nepuoaon [ICXD?

2.Kakoil molypoBeHb XapakTepeH ISl 3JIEMEHTOB 3 mepuoAa? s 3JIEeMEHTOB 4
nepuoja’?

3.Uemy paBHO KOJMYECTBO AIEKTPOHOB HA BHELIIHEM YHEPTreTUYECKOM YPOBHE?
4 Kakue peakd Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU ]
5.I1epeunciuts Tunsl OBP.

BoiBoa: kakue 3YH 3akpenunu?

Kpum epuu ouenuesanusi:

Yooenemeopumenvno cmasumcs npu evinonnenuu 3 3a0anuil, KOmopvle UMerom
nOJIHble OMBemvl U OhopMaeHue.

Xopowo cmasumcs npu 6vinoiHeHuu 3 3a0aHuli, KOmopwvle UMelom NoJHble
omeemsl U oopmaeHue u omeemuvl Ha 3-4 K.8.

Omauuno cmasumcsi npu 6blNOJIHEHUU 6CeEX 3ClaCZHZ/lﬁ, Komopbsle umerom noJiHble
omeemsl U ocj)opMﬂeHue U omeenvl Ha 6Ce€ KOHNIPOJIbHble 60NPOCHL.

IIpakTnueckas padora Ne 6

Tema: DJIEeKTPOJIN3

He.]'IL: onpcaACICHUC IIPOLCCCOB IMPOTCKAOIINX Ha JJICKTPOAAX IIPHU JJICKTPOJIU3C
PpaciyiaBOB 1 paCTBOPOB, COCTABIICHHUEC CXEM DJICKTPOJIM3a paCIlJIaBOB U paCTBOPOB.

Oo6opynoBanme: Tabmuia  «llepuonnueckas  cuctema  asnementoB  J[.U.
MenneneeBa»

KD&TKI/IC TCOPETUUYCCKUEC CBCACHUA

DJIEKTPOJIN3 3TO OKUCIUTEIBHO — BOCCTAHOBUTEIBHBINA MPOIECC, MPOTEKAIOIIUI
Ha JJICKTPOJAaX MpPHU MNPOXOXKIACHUU JIIEKTPUUYECKOTO TOKA Yepe3 paciliaB WIu
pPacTBOP AJIEKTPOJIUTA.

Kamoo (-) uaet nporiecc BOCCTaHOBJICHUS. AHOO (+) UACT MPOIIECC OKUCIICHUSI.
*Paznuyaror 2JeKTpOIu3 paciijlaBOB U paCTBOPOB.

B pacTBOpax B mpolecce 3JEKTPOoJM3a y4acTBYIOT MOJIEKYJIBI 600bl, TaK KaK B
MPOIIECCE OKUCIICHUS BOJbI UJIET MPOLECC MEPEHANPSIKEHUSI.



YpaBHeHuE 31eKTpon3a Bobl Ha kaTtoae (-): 2H20 + 2e = H; + 20H"
VYpaBHeHHE 37IeKTpojr3a BoAsl Ha aHoae (+): 2H20 - 46 = Oz + 4H

Eciu ecTh KMCIOpogocoaepkamue kuciaotueie ocratku (SO4%, SO32, NO3', PO4*,
CO3?) OHM He IPUHUMAIOT YYACTHE B JIEKTPOTHOM IIPOLECCE.

Meramner (Li, K, Ba, Ca, Na, Mg, Ti, Be, Al) He BoccTaHABJIMBAKOTCA NPU
9JIEKTPOJIN3€E BOAHBIX PACTBOPOB Ha KaToe (-), TaKk KaK 3JIEKTPOOTPULIATEITHHEI.

Mertamnel (Mn, Zn, Cr, Fe, Cd, Ni, Sn) BoccTaHABJIMBAIOTCA BMeCTe C HHOM
H" u3 Boab! Ha KaToe (-).

Mertamnsr (Bi, As, Cu, Ag, Pb, Hg, Au, Pt) ToJiIbk0 0HH BOCCTAHABJIMBAIOTCS HA
KaToje (-) IpH SJIEKTPOIHN3E BOJHBIX PACTBOPOB.

I"anorens! nerue OKHUCJIAOTCA, UHEM BOJA.

IIpomeccyl, mNpoTeKkaIMe HA  JIEKTpoAaxX  NPH  JIEKTPoJIn3e
pacIiiaBoB

1. Ha anonme paspspkatorcss anuonbl (A™; OHY), mpeBpamasick B HEWTpaJIbHBIC
aTOMBI WM MOJCKynbl: A™ -meé — A°;, 40H - 48 — 0,1 + 2H;0 (mpomecchl
OKHUCJICHHS ).

2. Ha xatone paspspkatorcs katuonsl (Me", H'), mpeBpamasich B HeHTpasbHbIC
aToOMbl MM MOJEKynel: Me™ +né — Me® ; 2H"+ 28 — H,’?  (mpoueccsl
BOCCTAHOBJICHHUS).

IIponecchl, MpoTeKaIIHE HA YJTEKTPOAAX MPH ITEKTPOJIN3e PACTBOPOB

KATO/JI (-) AHOI (+)
He 3aBucsaT oT Marepuana [3aBUCSAT OT MaTepualia aHoJa U MPUPOIBI
KaTo/1a; 3aBUCAT OT [AHMOHOB.
MOJIOKEHUST MeTajia B sy -
HATPSUKEHHH AHOZ § AHOZ __ PacTBOpHMEIH
HEPACTBOPUMBIN [ AKTHBHBIN ), T.C.
(MHEPTHBIN), T.€. M3rOTOBJIEH
M3rOTOBJICH 3 Cu, Ag,Zn, Ni, Fe u mp.
13 Ve, MeTaiioB (kpome Pt,Au)
Ppaguma,
pLiamunbl,
Bosoma.
1.B 1(50):3% 0] ouepensb |1.B NepByI0 |AHUOHBI HE OKUCIISFOTCSL.
BOCCTaHABIIMBAIOTCS ouepeb ,
IIE€T OKHCIEHHE AaTOMOB
KaTHOHBI METaJIJIOB, [OKUCIISIOTCS
MeTallia aHoAA!
CTOSIIIIKE B Py AHUOHBI
HampsHKeHui nocie H2: 0ECKHUCIOPOTHBIX
Men+ +né — Me° KHCIOT Me®° - ne — Men+




(kpome F-): Katnonsl Men+iepexoast

Am- - ma [ PAcTBOp.
— A° Macca a”Hoza
YMEHBIIIACTCS.
2.Katnonnl METAJUIOB [2.AHUOHEI
cpenaHei AKTUBHOCTH, |[OKCOKHCJIOT
CTOSIINE mexay AluH2, (SO42-, CO32-
BOCCTAHABJIMBAIOTCS ,..) u F-ue
OJTHOBPEMEHHO C [OKHCIISIIOTCS,
Bomou: Men+ + ne »Me®  maér oxuciaeHue
2H20 + 28 — H21 + MostekynH20:
20H- 2H20 -4e —
021 +4H+
3.KatnoHnsl akTuBHBIX (3.I1pn
METAJLIOB DIICKTPOJIN3E

ot Li 1o Al (BKIIOYHTETHHO) [pacTBOPOB
HE BOCCTaHABIIMBAIOTCS, a [MIEJIOYCH

BOCCTaHABIINBAIOTCS OKHUCIISTIOTCS

MoTeKyTbIH20: morbl OH-:
2H20 + 28 —»H21 +| 40H-- 4 —

20H- 021 +2H20

4.Ilpu BJIEKTPOJIU3E

pacTBOpPOB KHCIIOT

BOCCTaHABIIMBAIOTCS

katuonel H+: 2H ++ 28 —

H201

3aoanue npakmuueckou pavomot Nob

1. CocTaBUTh CXeMy AJIEKTPOJU3a BOJHOTO PAcCTBOpa CyibdaTa IMUHKA, XJIOpUIA
KaJlvs, HUTpaTa 30JI0Ta.

2. CocTaBbTe CXeMY 3JIEKTPOJIM3a paciuiaBa THAPOKCUAA Kallvs, XJI0pU/Ia KaJusl.
OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1.Onpenenenue 31eKTposIn3a.

2.B yeM oTimuMe Karoja ot aHojaa?

3.I'ne npuMeHseTcs AIeKTponIn3?

4.B yem oTimuue snektposinza ot OBP?

BoiBona: kakue 3YH 3akpenuiu?



Kpumepuu oyenusanusn:

Yooenemeopumenvno cmasumcs npu ewvinonmenuu 1-20 3adanus, Komopbie
umerom nojiHvle omeemvl U oopmieHue u 2 KOHMPOJIbHbIX BONPOCA.

Xopowio cmasumcs  npu  6bINOIHEHUU  2-X  3a0aHUl, KOMOpble  UMEIOMm
He3HauumesnbHble nocpeuHocmu 8 oghopmaenue u 3 K.8.

Omauuno cmasumcs npu 6svlnoJIHEHUU 6cex 3adaHu11, Komopbsle Uumeront noJjiHvle
omeemul U O(i)OpMﬂeHue U 8ce K. 6.

IIpakTuyeckasi padbora Ne 7

Tema: CBoWiCTBA METAJJIOB M X COCTHUHEHUI

I.Ie.m;: HN3YyUCHUC XUMHUYICCKUX CBOMCTB HCKOTOPHBIX COGI[PIHGHHI?I MCTAJIIIOB.

OO0opynoBanme: NpoOUPKH, TUIEAb C CYXUM TOPIOYUM, CIHYKH, HPOOUPKHU C
METaJUIaMH, COJSIMH, OKCHUJAMH, KHUCIOTaMH, JKEJE€3HbI TIBO3Ab, MeAHas
IIPOBOJIOKA.

KDaTKI/Ie TCOPECTUICCKUEC CBCACHUA

B IICX3 mertamnsl pacnoioKeHbl K Ha4aJly IEPUOJOB, K KOHILY rpyni. Merasisl
OTHOCATCA K S- M p-cemeiicTBaM (Ti. moArpynmnsl); d- u f-cemelictBa (moOouHbIE
noArpynsl). Ha BHENIHEM 3HEPreTUHYECKOM YPOBHE UMEIOT | — 2 3IeKTpOHa, pexe
3-4. Jlns MeTannoB XapakTepHa HeEOOJbIIas AJIEKTPOOTPHIIATEIHbHOCTh. OHU
001alatl0T BOCCTAaHOBUTENbHBIMU cBoMcTBaMu. C.O. METalIOB ONpeAesseTcs
BAJICHTHBIMM JJICKTPOHAMH BHEIIHETO M NPEJ BHEUIHET0 HSHEPreTUYECKHUX
YPOBHEM.

Xumuueckue ceonicmeéa memannoeg: 110 xuMmnueckoil akTUBHOCTHA METAJUIBI JEJIST
Ha TPH TPYIIIBI (JIEKTPOXUMHUYECCKUM PSIJT HAMPSHKCHUN METaJIIOB)

Ot Li no Al - ouenb axktuBHble MeTauibl; Ot Al no Hj - mertamnsl cpegHei
AKTUBHOCTH;

Ot H» 10 Au - ManoakTHUBHBIC METAJLJIBI.
B 251eKTpOXMMHUYECKOM sy HANIPSKEHUNA METAJIIOB:

- METaJUJIbI PACTIOJIOKEHBI B MOPSAKE YObIBAHUSI BOCCTAHOBUTEIBHBIX CBOMCTB, MPHU
peaKklMsIX B pacTBOPAX;

- METaJUul, CTOSIIIHMMK JIEBEE, BBITECHSET MpPABEE CTOAIIMH METall M3 pacTBOpa
coJIeH;

- MeTaJljI, CTOAIIMH B psy HaMpsDKEHUH O BOAOPOJA, BBITECHSIET €ro Wu3
pazbaBneHHbIX KUCTOT ( KpoMe HNO3(pas), HNO3(comm), 1 H2SO4 (comm))

- METaJllbl, CTOSIILIME B PsAy HampspDKeHH 10 Al, B3aMMOJEHCTBYIOT ¢ BOAOH C
oOpa3oBaHMeM IIeJOYell W BbIAENEHHEM Bojoponaa. OcTalbHbBIE METaJUIbI



B3aMMOJICHCTBYIOT B JKECTKHX YCJIOBHSIX C OOpa3oBaHHMEM OKCHJa MeTala U
BOJIOpOJA.

- METAJIJIbI, CTOSIIIKAE 32 BOJOPOAOM C BOJIOW HE B3aUMOJICMCTBYIOT.

IHopsinok padoTkI:

1. BzaumMojaeiicTBue METAJJIOB C PACTBOPAMY KHUCJIOT.

Jlanpl mpoOHMpKH € MeETaulaMH: MAarHueM, aJllOMHUHHUEM, LUHKOM, MEJBIO,
JKEJE3HbIMU ONWIKaMU. B Kaxayr mnpuiente nmo 1 Mil. CONSHOM KHCIIOTHI.
OOBsCHUTE NPOUCXOASIIUE IBICHMUS.

CocTaBbTE ypaBHEHUS pPEAKIIUH.

2. BzaumoaeicTBre METAJIOB ¢ PACTBOPAMM COJICH.

B mpoOupky ¢ pactBopoM cyibdara xkejae3a MOMECTUTE METHYIO MTPOBOJIOKY, a B
POOUPKY C paCTBOPOM CyJib(aTa MEIH - KEIE3HbBIN TBO3/Ib.

Yepes 5 MuH. onUIIMTE Ipoucxoaamue ApieHusA. CoCTaBbTe yPABHEHUS PEAKLINM.

3. BzaumoaeicTBre METAIJIOB CO HIEJT0YAMMU

B npoOupky Haneite 2 MJl. €IKOT0 HaTpa, MOJO0KUTE Kycouek amoMunus. [locre
HEOOJIBIIOTO HArpEeBaHMs peakUus IPOTEKAeT ObICTpee, BBIAEIAETCS BOJIOPOL.
Hanummre ypaBHEHUS peakiuu.

4. OxucanTeJbHbIC CBOMCTBA MEPMAHTAHATA KAJIUA:

B npo6upky HachIbTeé HEMHOTO MAapPTraHIIOBKU U I00ABHTE W3 MUNETKH HECKOJIBKO
Karenb TIIALEepHUHA. [ IuiepuH 3aropaercs, Tak KaKk OH OKUCIIAETCS.

5.Bce HaOJr0aeHus1 BHeCTH B TA01Mny «CBOMCTBA METAJLIIOBY:

Ne | Ha3Banme Hcxonnbie | Hadmonenusi | YpaBHeHue
ONbITA BelecTBA peakumnu

1. | Bzaumoerictsue
METAJIOB c
pacTBopaMu
KHCJIOT.

2. | BzaumoneiicTBue
METAJIOB c
pacTBopaMu
COJICH.

3. | BzaumoneiictBue




MCTAJIIIOB CO
meja0o4aMu.

4. | OKUCIUTENBHBIE
CBOMCTBA
nepMaHTaHaTa
KaJIus.

KoHTpoJsibHbIE BONIPOCHI:

1.Kak O4YMCTUTH >KENE3HBI TBO3[b OT PXKABUMHBI (PU3MUECKUM U XUMUUYECKUM
ciocobamu? VY4TuTe, 4YTO B COCTaB pPKaBUMHBI BXOJUT THAPOKCHI JKeie3a.
CocTaBbTe ypaBHEHHUS PEAKIIMU B MOJICKYJISIPHOM M HOHHOM BHUJaX?

2.YTo0 Takoe MeTaIb?

3.Yto Takoe koppo3us’?

4.I' 1e NpUMEHSIOT METAJLIIbI?

5.C KaKuMHM KJJacCaMM BEUIECTB PEarupyrT METAILIbI?
6.Kakue BUJIbI KOPPO3UU BaAM U3BECTHBI?

7.Kak npegoxpanuTh OT KOPPO3UU METAJUIMUECKYIO TPYOy?

8. Hanuiure ypaBHEHHUs peakiui, NpU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
cieayroue npespamienus: a) Mg — MgO — MgCl,— Mg(OH),— MgO

0) Zn — ZnO— Zn(OH),—ZnCl; — ZnSO4— Zn

BuIBOA: KakuMHU CBOIiCTBAMH 00J1aal0T METAJLIBI?

Kpumepuu ouenuganusn: Yooenemeopumenvbho cmasumcs npu 6bInOJIHEHUU 6Cex
9KCNEePUMEHMO8, KOmopble NpasUIbHO U HOIHOCMbIO 0¢opMieHsbl (madbauya,
861600 no pabome) u omeema Ha 4 KOHMPONLHBIX BONPOCA.

Xopouto cmasumcsi npu 8bINOIHEHUU 8CEX IKCNEPUMEHMO8, KOMOPble NPABUILHO U
NOJIHOCMbIO 0hopMaenbl (madbauya, 6b18600 No pabome), umeromcs omsemol Ha 5-6
KOHMPOTIbHBIX 8ONPOCO8B.

Omauuno cmasumcsi npu 6blnOJIHEHUU ecell pa6OI11bl 8 NOJIHOM 0Obeme.

IIpakTnueckas padora Ne 8

Tema: ’KecTKOCTH BOJIBI




Heab: paccMOTpeTh NPUYMHY JKECTKOCTH BOABI KAaK  OCHOBOIIOJArarolen
XapaKTEPUCTUKHN KadecTBa BOJIbI, U3yUYUTh CIIOCOOBI YCTPAHEHUSI )KECTKOCTH BOJBI,
onpeaenuts pH* BOAONIPOBOIHOM Topsideii ¥ XOJIOTHOU BOIbI

OO6opynoBanme: MpoOUPKH, THUreIb C CYXUM TOPIOYMM, CIUYKH, acOecToBas
CeTKa, JepkaTelib, TMOJCTaBKa JUid NPOOHPOK; XMMHYECKHE PEaKTHBBHI,
WUHUKATOPbI

KD&TKI/IG TCOPCTUICCKHUEC CBCACHUA

NoHbl KaJlblluss M Mar"dusi TakXke CcojiepKaTcsi B OOBIKHOBEHHOH BOJIE.
IToBeienHoe copepkanue Ca®" m Mg?* npumaér Boje OTpULATEbHOE Ka4ecTBo,
Ha3BIBAEMOC JKECTKOCTHIO.

Bce BoabI mensaTcs Ha MOBEPXHOCTHBIC, TPYHTOBBIC M TOA3eMHBIC. HamMeHbIyTo
CTETICHb MUHEPAIN3AlUA HUMEIOT HO8EPXHOCHHblE 600bl DpeK, o03ep, T.K. OHHU
00pa3yroTCsl MpY BBINAJCHUN OCAJKOB M CHJIBHO pa30aBIsIOTCA UMU. [ pyHmosbvie
600bl  (KO0OYbl) IPOTEKAIOT TIO0 PA3JIUYHBIM TMOBEPXHOCTSIM, 00pa30BaAHHBIM
OCaJIOYHBIMUA TOPHBIMHU TOPOJAAMH: TIECKOM, TJIMHOW, M UMEIOT CPEIHIOI0 CTEIECHb
MuHepanu3anuu. Haunbonbliee KOIMYECTBO COJICH COJEPKUTCS B NOO3ZEMHBIX
sooax (apme3uanckue ckeaxcunst). Conepkaiuecs B MpUpoJie HEPaCTBOPUMBIC B
BOJIE KapOOHATHI MarHusi U KaJbIIHs O] BO3/IEHCTBUEM BOJIbI M MPUCYTCTBYIOIIETO
B BO3JyXE YIJIEKUCIOr0 Ta3a CHOCOOHBI MpeBpamiaThCsi B TUAPOKAPOOHATHI,
KOTOpBIE XopoIio pactBopsitorces B Bojge: CaCO3z + CO, + H,O — Ca(HCO3),

MgCO;3 + CO; + H,O — Mg(HC03)2

OTOT mpolecc MUPOKO OCYIIECTBISECTCS B NMPUPOAHBIX YCIOBHSIX, MPUBOAS K
BBIHOCY Pa3MbIBAEMBIX M3BECTHSIKOB IMOBEPXHOCTHBIE BOJBI, a 3aTEM — B MOpPS U
OKEaHBI.

B mpupo/Hbie BOJBI TEPEXOIAT U COJACPIKAIIMECS B 36MHON KOpE pacTBOPUMBIC
COJIn CaClz, CaSO4, MgC|2, MgSO4

Kecmkocmov 600l 00ycnosenena HaxoxicoeHuem 6 Hell UOHO8 KalbUusl, MAZHUA,
6 MeHbulell CMmeneHu anlomMunus, xcenesa, oapus u oOp. Kpome sToro Ha
J)KECTKOCTh BOJIBI  OKA3bIBAIOT BIMSHUE W aumponocenuvle axkmopuol. 11o
3HAQYEHUIO BOJY PA3JINYalOT KaK OY€Hb MSTKYIO — C JK€CTKOCTBIO 110 1,5; MSATKYI0 —
or 1,5 no 4; cpegneit xecTtkoctu - oT 4 A0 §; *KecTkyro - oT 8 nol2 u oueHb
KECTKYI0 - CBbIme 12 MIKB\IL KecTkoCcTh BOABI XO3SHMCTBEHHO-ITUTHEBBIX
BOJIOIIPOBOJIOB HE JIOJKHA MIPEBBIIIATH 7 MIKB/I..

Ecnu B Bozie mpucytcTByioT ruapokapoonarsl (HCO'3) kanbuus u maraus (Ca 2
*,Mg "), xectkocTs HaseiBaeTcs gpemennoti. Cynbdarel, xnopuasl (Cl°, SO2) n
JIPYTUE COJIM OOYCIOBIMBAIOT NOCHOAHHYIO HEKAPOOHAMHYIO HCECMKOCMb. DTH
COJI TUCCOLMUPYIOT B Boje. MOHBI Kanmbliusi M MarHusi AENaloT BOJAY JKECTKOH.
Jlis TOro 4toObl yMSTUWTH BOMY, MX HAlO YAATUTh U3 PACTBOpa U MEPEBECTH B
0CaJIOK.



Bpemennaa scecmxocmo ycmpansemcs Kunsuenuem 600bl, BO BPeEMs KOTOPOTO
BBINIAJACT HAKUIIb — OCaJ0K Mella. B yClOBHUSIX MpOU3BOACTBA KHUIIYEHHUE
OOJBIIOr0 KOJMYECTBA BOJBI OOXOJIUTCA JAOPOTO, MOITOMY JJISl YMSATUYEHHS! BOJIBI
UCITOJIb3YIOT U3BECTKOBOE MOJIOKO.

1) marpeBanue: Ca(HCO3),—CaO + H,0 + CO; ; Mg(HCOs3),—Mg(OH), + 2CO,
2) no0aBiIeHUE U3BECTU (M3BECTKOBOTO moJoka):Ca(HCO3), +
Ca(OH); — 2CaCO; + 2H20;

Mg(HCOs3),; + 2Ca(OH); —» Mg(OH)2 +2CaCOs; + 2H,0
Hocmoannuyto scecmkocms ycmpaHsaOm XUMUYeCKUMU Memooamu’
e C MOMOIIBIO COJBI.

« C IIOMOIIBIO MOHOOOMEHHBIX (I)I/IJII)TpOB HOHBI KaJIbIINUA U Mardus 3aMCHAIOT
Ha MOHBI HATPUA 1 KaJIus.

U HGKOTOpOC YMATYCHHUC BOAbI IIPOUCXOIUT B OBITOBBIX (1)I/IJII>Tan JJI1
MMUTHLEBOM BOJBI. OTCI)I/IJ'IBTpOBaHHaSI BOda Aa€T MCHBIIIC HAKUIIM, YTO BAa>XHO
IIpHU UCII0JIb30BaHUHU BHGKTpoqaﬁHHKOB.

o IlomHOCTBIO OYHCTHTH BOAY OT COJEH MOXHO METOJIOM HepecoHKU
(Oucmunnayuu,).

1) nmoGaBiieHWe COABI, C TIOMOIIBIO HOHOOOMEHHBIX (PHIBTPOB, OBITOBBIX
¢mwibtpoB, auctwuisnuu: CaCl, +  Na,CO3;—CaCO;z; + 2NaCl; MgSO, +
Na,CO; — MgC03 + Na,SO,

3aoanue npakmuueckoil pavoomot No8
1. IIpoBecTH OnbIT U pe3yabTaT 0PopMUTh B Ta0uILy Nel.
OnbIT 110 onpeaencHuio pH* BoAONPOBOIHON TOpsSUYCH U XOJIOIHOM BOJIBI

Xon skcriepuMenTa: Hanelite B mpoOUpKHU TOPSYYIO U XOJIOJAHYIO BOJIOIPOBOIHYIO
Boay. C MOMOIIBIO YHHBEPCATBHOTO WHIUKaTOpa ompenenute pH' ropsueit u
X0J10HO# Bojbl. [ToueMy Boia umeet pa3Hbie 3HaueHust pH* ?

2.CocraBbTe TabmuILy «KecTKOCTh BOJIbI U CITOCOOBI €€ YCTPAHEHHUSA» B TETPA/IH.
Tabmuna «XecTkocTh BOBI U CIOCOOBI €€ yCTPaHEHUS

’KecTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUs

CocraB xecTkonBuI )KUIKOCTH Crioco0bI
BOJBI YCTpPaHEHUS
KaTUOHBIAHNOHEBIITO 1o Croco0y

cocTaByee

yCTpaHEHUs



BpEMCHHaAs

IIOCTOAHHAasA

oO1as
Konmponwsnsie 6onpocwsl kK TeOPETUIECKON YaCTH TEMBI:
1. Yewm o0ycrnoBieHa kECTKOCTH BOJIbI?
2. Kakwue BuabI 5KECTKOCTH BOJIBI pa3IMYaOT?

3. [lpucyrcTBHEM Kakux COEIMHEHUN OOYCJIOBIEHAa BpEeMEHHas
XKECTKOCTH?

4, TlpucyTcTBUEM KaKuX COCIMHEHUU OOYCIIOBJICHA IIOCTOSHHAs
JKECTKOCTH BOJEI?

5. Kakumu ciocob6amu yCTpaHsIOT BPEMEHHYI0 KECTKOCTh?
6. Kakumu cnocobamu yCTpaHSIOT MOCTOSHHYIO KECTKOCTH?

7. Kakue coenrHeHUs KalblMs U MarHus U B KaKOM BHUJI€ BCTPEUAIOTCS
B Ipupoae?

8. Kakue COCAUHCHU KaJIbIHA UCIIOJIb3YIOTCA B TCXHHUKC U B 6I>ITY?

BoiBoa: kakue 3YH 3akpenuin?

Kpumepuu ouenusanua: Yo0oenemeopumenbHo cmagumcs npu GblNOJIHEHUU
00H020 3a0aHUs U 5 KOHMPOIbHBIX B0ONPOCOS.

Xopouwio cmasumcsi npu 8binoHeHUU 08YX 3a0aHULl U 6-7 KOHMPOIbHBIX BONPOCOS.

Omnauuno cmasumcsi npu 6blnoOJIHEHUU gcell pa60mz;z 6 NOIHOM oOveMme.



IIpakTuuyeckasi padbora Ne 9

Tema: [loayuyenue razons

Hear padorsei: [lonydenne ra3000pa3HbIX HEOPraHUYECKUX BEIIECTB, HX
uJeHTU(UKAINS C TOMOIIBIO0 KAUeCTBEHHBIX PEAKIUM, U3yYeHHE UX CBOMCTB.

OO0opynoBaHme: MTaTUB ¢ MPOOMPKAMH, CTEKJISHHAs Ta300TBOAHAs TpyOka cC
npoOKOHM, CHUPTOBKA, CHUYKH, JAepKaTelb ISl MPOOHUPOK, JTy4WHA, PEAKTHUBBI
(mepmaHTaHaT Kajaus, TUIPOKCUJ KaJbllUs, ITMHK, COJISTHAs KHCIOTa, KapOoHaT
KaJIbIUS, THAPOKCHI HATpus, BOJA, WHJIUKATOP YHUBEPCAIbHBIM, XJIOPHU/I
aMMOHHUS).

KDaTKI/IG TCOPCTUICCKHEC CBCACHUA

Mouiekyibl Ta3000pa3HBIX BEIIECTB HAXOMATCS JNalieko Apyr oT Apyra. ['a3el He
UMEIOT COOCTBEHHOTO 00beMa U (PopMbI. ['a3bl MOTYT CMEMIMBATHLCS APYT C IPYTrOM
B JIIOOBIX OTHOIIECHUSIX. ['a3bl JIETKO COKMMAIOTCA, MPU ATOM JaBJICHHE raza Ha
CTEHKHU COCYJla YBEIHMYHBAECTCS.

Boaopoa r5eMeHT ¢ OpsiAKOBBIM HOMEPOM 1, €ro OTHOCHUTENIbHAsI aTOMHAsl Macca
1, 008. DnextponHas popMyna atoma Boaopoxaa: ls>. MonekynspHas popmyna:
H,. Crenenb okucnenust +1, pexe -1. 3.0.- 2,1. Bogopon — 3To ra3 6e3 1Bera u
3amaxa, B 14 pa3 ynerde BO3ayxa, TPYAHO CHKHKAEMBIN ra3, IJIOXO PAaCTBOPHUM B
BOJI€, XOPOIIIO PACTBOPUM B HEKOTOPBIX METaJIaX (HUKENb, IJIATHHA).

Ilonyuenue 6ooopooa:
JlabopamopHvie cnocobwvl

a). BzanMoeiicTBrE METaIIJIOB, HAXOIAIIMECS B PSAY HAMPSLKEHUS 10 BOIOPO/A, C
kucinotamu (HCI, pa36. H,SO4): Zn + 2HCI = ZnCl; + Hy1

Bonopon cobupaeM cmocoOOM BBITECHEHHUS BO3AyXa, TaK KaK BOJOPOJ Jierde
Bo3nyxa (mpoOupka BBepx naHOM). KadecTBeHHOU peakiuedi Ha ompeneracHus
BOJIOPOJIA: TPU TMOAHECEHUH MPOOUPKU C COOPAHHBIM BOJOPOJIOM K OTKPHITOMY
OTHIO CJIBIIIAM XJIOTOK.

IIpomviuinennoe npouzeo00cmeo
N3 ra3oo00pa3HbIX, TBEPBIX, )KUJIKUX TOPIOYUX UCKOIIAEMbBIX, & TAK)KE BOJIBI.

a). KonBepcust merana ¢ BojsHbeiM mapoM: CHa + H,O =(311-3, t°C, kat.)= CO+
3H21

0). 'azudukarus TBepaoro torumea: C(yrons) + HoO = CO+ H; - «BoasiHOM map»
B). DJICKTPOJIMTUYECKOE PA3I0KEHNE BOBI B IPUCYTCTBUH IIECIIOYCH:
2H,0 =( NaOH)= 2H21+ O21

Ammuak (NHz) — auTpua Bogopoaa, ra3 0e3 IBeTa C XapaKTEPHBIM 3alaxoM,
Jerye Bo3ayxa, xopoio pactBopum B Boje (10%- 25% pacTBop — «HaIIaTHIPHBIMA
CIIUPTY»), SAOBUT. AMMHAK XUMUYECKH OYEHb aKTHBEH, 00pa3yeT pazHOoOOpa3HbIe



OpPraHUYECKUE M HEOPTraHMYeCKHe COCIUWHEHHS. AMMHAK 00JaJaeT OCHOBHBIMH
CBOMCTBaMH, TaK KakK CIIOCOOCH NpuCOenuHATh WMOH Bomopoxa H'. ITloaromy
OKpalMBaeT OyMa)KHbIM HHIUKATOpP B CUHHIM LIBET.

szyueuue anmuaka:

IIpomviuinennvii cunme3 B IPUCYTCTBUM KaTajau3aTopa, NpU TeMIlepaType H
BBICOKOM JaBJICHUU

(mo 1000at): 3H, + N, = 2NH3 +Q;

JlabopamopHhwiii cnoco6. JIeicTBHE 1IesI04Yeil Ha TBEPJIbIE COJIM aMMOHMUS:
2NHCIl + Ca(OH), = 2NH31 + CaCl; + 2H,0

NH4CIl + NaOH = NH31 + NaCl + H,O

Yraekucaplii raz (CO2) — AWOKCHI Yrjiepoaa, OCCIBETHBINA, HETOPIOYUI ras,
3HAUUTEIBHO TSKEJIEEe BO3/1yXa, CO Ca0bIM KHCIIOBAThIM 3amaxoM U BKycoM. Ilpu
HU3KUX TeMIIepaTypax MpeBpallaeTcs B TBEPAYIO CHEr0OOpa3Hyo Maccy («CyXou
n€n»). XUMHUYECKHM JAHOKCHJ yIJepoJa — JIOBOJIBHO WHEPTHOE BEIIECTBO.
OcHoBHOU Tl B3aumoaeucTeust CO; CBA3aH C MPOSIBIICHUEM CBOWCTB KHUCIOTHOTO
OKCH/JIA.

KauecTBeHHOW peakieil Ha ONpeAeNieHUs YIJIEKUCIOro Ta3a- HOMYTHEHUE
«m3BecTKOBOM Boaby Ca(OH),: Ca(OH); + CO,= CaCOs] + H,0

3aoanue npakmuueckou padomur No9

1.I1oayuyeHue BOAOpoaa.

B npoOupky mnomectute 2 rpaHydbl LMHKA W TOpwiedte 1-2 M. COJIIHOU
KHUCIOTBL. Ymo nabarooaeme? Hanuwume ypagnenus peakyuu 6 MONeKYIAPHOM U
uonnom euoax. Cocmasbme COKpawjeHHoe UOHHOE YPAGHEHUE.

HakpoiiTe mpoOupKy ¢ IMHKOM MpoOUpKOW OoJbiiero auamerpa. Yepes 2 MuH.
[TogaumuTe OOJNBITYyI0 MPOOWPKY BBEPX U, HE TEpPeBOpayuBas €€, 3aKPhIB
OOJIBIIIMM TAJIBIIEM, ITOJHECUTE K TUTAMEHH CITUPTOBKH, OTKPONTE MPOOUPKY.

Ymo mnabmodaeme? YUmo MoOdCHO cKaA3amv O Hucmome CcOOPAHHO2O BaAMU
6000opooa?

2.Jloayvyenune KucJaopoaa.

B mpobupky ob0vemom 20 wmi. mpuiedte 5-7 M. TIEPEKUCH BOJOPOJA.
[ToAroTOBBTE TICIOINIYIO TYYHUHKY, TOAHECUTE €€ K MPOOUPKE C MEPEKUCHI0, Ky/a
MIPEIBAPHUTEIILHO HACKIITBTE OKCHJIA MApTaHIIA.

Ymo nabnooaeme? Hanuwume ypasnuenus peaxyuu 6 MOJNEKYIAPHOM U UOHHOM
suoax. Cocmagvme cokpaujenHoe UOHHOe YPasHeHUe.

3.11oavueHue yrieKucJaoro rasa.




A.B mpo6upky oobemom 20 Mil, MOMECTUTE KyCOUeK MpaMmopa (Mes) U mpuieite
pPacTBOpP CEPHOM WJIM YKCYCHOM KUCIIOTHI.

Ymo uabnodaeme? Hanuwume ypagnenus peakyuu 8 MONEKVIAPHOM U UOHHOM
suoax. Cocmagvme cokpaujenHoe UOHHOe YPasHeHUe.

4.11ovuyenne aMMHAaKA.

B npob6upky HaneiTe 1-2 mi1. xjopuaa aMMOHUS U 1-2 MII. pacTBOpa TUIPOKCHIA
HaTpHs. 3akpenuTte NpoOUpKY B JepKaTesie U HarpeuTe B IUIaMeHu ropesku. Ymo
Habaooaeme? Hanuwume ypasnenus peakyuu 6 MOJNEKYIAPHOM U UOHHOM BUOAX.
Cocmagvbme cokpawjenHoe UoHHOe YPasHeHUe.

3anmosiHUTE TAOAMILY:

ONBIT BelllecTBA | HA0/I0AeHUsA | YpaBHEeHHe
peakuuu

1.ITosry4yenne Zn+HCl=......

BOOpOAa

2.J1onyuenue Mn207+H202=....

KHCJIOpO/A.

3. CaCO3+H2S04=...

IHonyyenue

YIJIeKHCJI0T0

rasa

4. NH4CIl+NaOH=...

HHonyuyenue

aMMMaKa

KoHTpoJsbHBIE BONIPOCHI:

1.YTo Takoe oxcuibl?

2.Ha3oBuTe BUIBI OKCUIIOB?

3.C KaKuMH KjlaccaMy CO€IMHEHUM B3aUMOJICCTBYIOT OKCUIbI?
4.Yt1o Takoe conu?

5.Ilepeunciure cBOMCTBA CONEN?

6.1lepeunciure CBOMCTBA KUCIIOT U OCHOBAHMUIA.

7. CocraBbte nenouku npespameruii: Al =AICI3 =AI(OH)3 =AI203

CneaaiiTe BbIBOA 0 NMpojaeaHHOi padote: kakue 3YH Obutn 3akperuieHbl Ha
ypoke?



Kpumepuu ouenusanusa: YooenemeopumenpbHo cmasumcs npu 8blNOJIHEHUU 8CEX
9KCNEePUMEHMO8, KOMOopble UMEm NoaHoe oQopmieHue U 4 KOHMPOIbHBIX
sonpoca.

Xopowio cmasumcesa npu  6bINOJIHEHUU 6CeX IKCNEPUMEHMOE, KOMOopble UMEIOm
noixoe oghopmienue,5-6 KOHMPOIbHLIX BONPOCO8 U 8bIBOO NO pabome.

Omauuno cmasumcs npu 6slnoJIHEeHUU 6Cex IKCNEPUMeHmoes, Komopbsle UMEIom
noJjlHoe 0¢0pMﬂ€HH€, 661600 U HAAUYUE npasulbHblx omeemos Ha e6ce
KOHmMPOJIbHblE 60NPOCHL.

IIpakTnuyeckas padora Ne 10

Tema: UnenTudukanysa HeOPraundecKnux coeTUNHeHuH

Heab: uneHTrduKanus HEOPraHMUECKUE BEIIECTBA; JIAHUPOBAHUE U TTPOBECHUE
sKcriepuMenTa, coomoas npasuia Th u OT.

Obopyoosanue: TPOOUPKH C KUCIOTaMU (CepHasi, COJsTHAs, a30THAs ), HHIAUKATOPHI,
MeTaul (MeIHas CTPY)KKa, ILHUHK, JKEJIE3HbIE OIMUIKH), OKCHJbI, CIHUPTOBKH,
IeJI0Yb, aMMHAK, OCHOBAHHUSI.

KpaTkue TeopeTuuecKrue CBEACHUS

KayecTBeHHbBIE peaklMu ONPEAEIA0T HEOPTaHUYECKUE BELIECTBA, ONPEACICHHBIN
BHJ KaTHOHA W aHWOHA. BellecTBa INpu pacTBOPEHUM PACIaJarOTCs HAa HOHBI
(aHMOHBI U KaTHOHBI). AHHUOHBI, OTPUILIATETFHO 3apsDKEHHBbIE YacThllbl. KaTHoHBI,
MTOJIOKUTEIIBHO 3aPSKEHHBIE YaCTULIbl. XMMUYECKMNA NPOLECC MPOIIEN A0 KOHIIA,
eciu o0paszoBaJiCs a3 Ui OCaJIOK.

Tounoe OIIPCACIICHUC MOXKCT OBITH CACIaHO C ITIOMOIIBIO CIICKTPOCKOIIA.

2. Meton ocaxaeHus (peakiu¥ C BBINAJCHUEM ocajka). MHOro4YuCIeHHbBIC
XUMHUYECKUE PEAKIMH, MPU KOTOPHIX B PACTBOPE BCTPEUAIOTCS HOHBI TPYIHO
PacTBOPUMBIX COJIEH, BHIMAAAIONINX B OCAJIOK.

3. LBeTHble peakuuu. XUMUYECKUE PEAKLMU, TPU KOTOPHIX CIMBAHHE PACTBOPOB
(WM omycKaHuE€ B PACTBOP MHAMKATOPHOM OYMa)KKH) MPUBOAUT K MPOSBIICHUIO
OKPACKH.

NHukaTopsbl B pa3HbIX Cpeax UMEIOT Pa3HYIO OKPACKY.

KadecTBeHHBIC peakIMM TPOBOMAT W JUIA HUACHTH(PUKAIMK OPraHUYECKUX
COEJIMHEHUH.

IHopsixoxk padoTkI:

1. JlelicTBHE KHCJOT HA HHIANKATOPHGI.




Jlaubl pOOUPKU € KUCIOTaMU, IOMECTUTE B | MPOOUPKY JTaKMYCOBYIO OyMaxkKy-
OKpacky 3aduKcupyiire , Bo 2 mpoOHpKy mpuieite pactBop (eHondTanenHa -
OKpacky 3aduxcupyite , B 3 mpoOUpKy H00aBbT€ METHIOPAH)KEBBIM — OKpAaCKy
3aUKCUpYHTE .

2./leiicTBHE KHMCJIOT HA METAJLJIbI:

1.B mpoOupky ¢ HMHKOM npujiedte 1 MJI. CEpHOM KHCIOTBhI, BO 2 TPOOUPKY —
COJISHOM KHCJIOTHI.

[uak OypHO pearupyer ¢ KHUCIOTaMH, IPU ITOM BBIJEISIETCS ra3, CIIOCOOHBIN
rOpeTh.

Hanmummre ypaBHeHMe peakiuu. K KakoMy THUITy OTHOCUTCS 3Ta PEAKIUA?

2.B npoOupKkH MOJOXKUTE >KEJe3Hble ONWIIKU, No0aBbTe B 1 mpoOupky 1 mi.
CEpHOI KHCJOTHI, B JPYTyl0 —COJISHOW, HaOIIofaiTe, 4TO MPOUCXOIUT: HKEJE30
pearupyeT ¢ KUCIOTaMU MeJIJIEHHee, 4eM UUHK.-Hanummre ypaBHenue peakuuu. K
KAaKOMY THUITy OTHOCUTCS 3Ta peaKuus’?

3.B3aumojeiicTBHE KHCJIOT €O IIeJI0YAMM:

1.B npoOupky nHanelite 1 M. THAPOKCUIA HATPUS, 100aBbTE K HEMY HECKOJBKO
Karesb pacTBopa (peHondrasenHa.

C noMmolIbl0 MUMETKA K PacTBOPY MaJIMHOBOTO IIBETa MPUOABIANTE MO KarlisiM
cossiyto kuciorty.llocie kaxmaoil Kariau NpoOUPKY BCTPSIXWUBAUTE, MPOUCXOIUT
oOeciiBeurnBaHUE pacTBOpa.

4./leiicTBYe OCHOBAHUN HA MHINKATOPHI.

B npobupky Haneiite 1 M. pactBopa rumpokcuaa Hatpus. [lomecture B mpoOUpKy
JaKMYCOBYI0 OyMaxkKky. UTo Bbl HaOmo1aere?

Jlo6aBbTe B pobupky 1 kammo Gerondrarenna. Yto nadmaogaete?
[Tpuneiite 12 mi consHOM KucIoThl. UTo Habmomaere?

3anumuTe ypaBHEHUS PEaKIUU B MOJEKYJSPHON, HOHHOM, COKPAIIEHHOW MOHHOMN
dbopwme.

5.B3anMoelicTBHe OCHOBAHUM C PACTBOPAMM COJICH.

B npobupky Haneiire 1 mu. ruapokcuaa Hatpus. [Ipuneiite B Hee 2 M. cynbgara
meau. Yrto nHabOmogaere? 3amuiinTe ypaBHEHUE pPEAKIUH, ONPEACTUTE THUIl
peakuuu.



6. BzaumoaeiictBre 0OCHOBAHUM ¢ KUCJIOTAMM.

B momydeHHBId OCaZoK B MpEAbIAyIIEM ONbITe A00aBbTe 2-3 M. COJIIHOU
kucaotel. Uro HaOmopaere? Hanuiunre ypaBHEHUE pEeaKIIUU.

7.3anonunte Ta0Mny «CBOMCTBA KUCJIOT U OCHOBAHMID):

No | HazBanue onbita | Mcxonubie | Habmonenus | YpaBHeHUe
BeIleCTBa peaKuuun

1 | JeiicTBue
KHUCJIOT Ha
WH]JIUKATOPHI.

2 | JleiicTBue
KHUCJIOT Ha
METaJLTbI.

3 | Bzaumoneiicteue
KHUCJIOT co
[IEJIOYaAMMU.

4 | JleiicTBue
OCHOBaHUU Ha
WH]JIUKATOPHI.

5 | BzaumoaeiicTBue
OCHOBaHUM C
pacTBOpaMHu
COJICH.

6 | B3aumoneiicTBue
OCHOBaHUM C
KUCJIOTAMH.

KoHTposbHBIE BONIPOCHI:



1. Uro Takoe kauecTBeHHble peakiuu? Kakue BUIbl KAYECTBEHHBIX pEaKIUi
CYILLECTBYIOT?

2.Yto Takoe katnoHbl? UTO Ha3pIBAIOT aHHOHAMU?

3.Kakwue yciioBus, XapakTepu3yloT HEOOpaTUMOCTh XMMUYECKOTO Tpoliecca?

4.I' e NpUMEHSIIOT HEOPTaHUYECKUE COCTUHEHUS?

5.IIpuBeaure MpuMepbl paCTBOPUMBIX OCHOBAHUM.

6.1TpuBeguTe NMpUMEPHI HEPACTBOPUMBIX OCHOBAHUI.

7.1'ne npuMEHSIIOT 1eaoun?

BoiBoa: xakue 3YH 3akpenuiau Ha ypoke?

Kpumepuu oyenueanusn.:

Ydoeflemeopumeflbuo cmasumces npu 6blNnoJIHEHUU 6CeEX  IOKCNEPUMEHMOS,
Komopbvle umerom nojlHoe oqbopMJzeHue.

Xopowio cmasumcsi npu 8bINOIHEHUU 6CeX IKCNEePUMEHMO8, Komopwvle UMEerom
noJHoe oghopmaenue, u omeemvl Ha 5 KOHMPOILHLIX 6ONPOCOE NO padbome.

Omnauuno cmasumcsi npu 6slnoJIHEeHUU e6cex IKCnepumeHmoe, Komopovle Umerom
noJjiHoe OdJOPMJleHue, 661600 U HATUYUE OMBEMOB HA 6CE KOHMPOJIbHblE 60NPOCHL.

IIpakTnueckas padora Nell

Tema: HomeHKkJIaTYPA M N30MepHS VIJIEBOA0POI0B

Leab: cocTaBieHME H30MEPOB YIVIEBOAOPOAOB, HA3BAHUE YIVIEBOAOpPOAA IO
MEXKIYHApPOJIHOW HOMEHKJIAType

KD&TKI/IC TCOPETUUYCCKUEC CBCACHUA

I'omousi0orH psii coeMHEHUM, MMEIONIUX OJHOTUITHOE CTPOCHHE M OO0Jaaromiux
CXOJHBIMU XUMHYECKMMH CBOWCTBAMM, COCEIHHUE UIEHBI KOTOPOrO OTIMYAKOTCA
JpyT OT Apyra Ha MeTuieHoByto rpynny CHo.

HN3omepbl UMEIOT OJMHAKOBOE YHUCIO aTOMOB, HO Pa3HyK MNPOCTPAHCTBEHHYIO
KoH(purypamuio (CTpOEHHE), COOTBETCTBEHHO OTIMYAIOTCS XHUMHYECKUMU
CBOVCTBAMU.

Tunsl u3omepun:



1. CTpykTypHasi u30MepHus:

a ) MUzomepus yenu (IUIIEM TOJIBKO CKeJIeT (QOpMysabl  OpraHUYE€CKOTO
COCIMHCHUSA):

e CKEJeT e H30MEpui
HEPA3BETBIICHH Pa3BETBIICHHOU
oM 11enu LETTH

C-C-C-C C-C-C
C
0) H3omepus nonodicenuss Kpamuou cesa3u.

o UM3omepus » MW3omepus

JIBOMHOU CBSA3U TPOMHOU CBA3U
C=C-C-C (y 1 m 2C=CCC (y 1 u 2
aToMa yrJiepoJia) aToMa yriepo/a)
C-C=C-C (y 2 m 3CC=C-C (y 2 u 3
aToMa yrjiepo/ia) aToMa yriepo/a)

o MU3omepus AByX JTBOMHBIX CBA3EU y TUECHOBBIX

KymynupoBannusieConpsixeHHbie30511MpoBaHHbIE

CBSI3U cBsi3u  (4uepescBsA3u (uepe3 2-
(psmom  naBe =OnHy 30IIHHVapHLIX
OJMHAPHYIO  CBA3EH)
CBSI3N)
CBSI3b)
C=C=C C=C-C=C C=C-C-C-C=C

6‘) HS’OM@DMﬂ NOJIOHCEHRUA d?VHKMMOHd]ZbHOlZ cpynnbui.

2) Meocknaccosas uzomepus - HN30MCpHUA BCHICCTB, IIPHHAIJICKAINMX K PA3HBIM
KJIaCcCaM OPIraHMYCCKUX COGI[HHGHHﬁZ

a)FeomempuquKaﬂ Uuzomepusi, yuc-mpaHc-u3omepus.

0)Onmuyeckas _uzomepus: SABICHWE W30MEPUU BO3HUKAET, €CIU MOJIEKYJa
HECOBMECTHMa CO CBOMM H300paX€HHEM B 3epkajie (a-aMHUHONPOMHOHOBOU
KHCJIOTHI)

3aoanue npakmuueckou paoomut Nol 1

Bapuant Nel.

3apanue Nel. CocTaBbTe MOAeIM MOJIEKYJI: a) OyTaHa, 0) nmponaHa.

3apucyiite Mosenu Mosieky. Hanumure cTpykTypHbIe (OPMYJIIbI 3TUX BEIECTB.
Haiinure nx MONIEKyIsIpHbIE MACCBHI.

3amanue No2. HazoBurte Benecrna:




CHy—CH,—CH—CH, CH,—C=CH—CH,; CH;— C——C==cCH

| | |
CF, CH, CH, CHs

3aganme Ne3. CoctaBbTe CTPYKTYpPHBIE GOPMYJIbI BelIEeCTB:

a) 2-meTwiOyTaH 0) 3,3 — TUMETHI IEHTaH

B)3,4-m11 METWJI TenTaH TI)3-MEeTWI,5-3TU JeKaH, 1)4-nponui HoHaH, ¢)3.4,5-
TPUATHII OKTaH

3aganne Ned. Peminre 3agaum:

3amava 1. OnpeneauTs MacCOBYIO JOJIIO YIJIEPO/ia U BOJIOPO/Ia B TeKCaHe.

3agaua 2. Onpenenure OTHOCUTENIbHYIO IJIOTHOCTh IO BOAOPOJY M KHCIOPOAY
JTaHa.

Bapuant Ne2.

3ananmne Nel. CocTaBbTe MOIe/IM MOJIEKYJI: a) dTaHa, 0) MeTaHa

3apucyiite Moaenu Monekya. Hanumure cTpykrypHble (OpMYIbl 3TUX BEIIECTB.
Haiinure nx MOJIEKyIIpHBIE MACCBHI.

3aganue Ne2. HazoBure Beniecrna:

CH, CH,
! | . . e
CHy—C—CH, H,C=CH-C—CH,. CH,-CH,-C=C—CH,;
I
Hy CH,

3amanue Ne3 CocraBbTe CTPYKTYpPHBIE (DOPMYJIbI BELIECTB:

a) 2-metun Oyrtan, 0)2-meTwn,3-Oytun mpomnan B)3,5-aubyrtumn,5,S-nunponun
JeKaH

I')3-mponun oktaH, J1)2,2-nuati rekcas, E)3,4,5,6-TeTpameTus HOHAH

3ananue Ned4. Pemiure 3agaum:

3agaua 1. Onpenenuts MacCOBYIO JIOJIIO YTJIEPOJia U BOJOPOJIA B reNTaHE.

3agaua 2. OmnpenenuTe OTHOCUTENbHYIO IUIOTHOCTh OyTaHa MO BOAOPOAY U
KHCIIOPOLY.

Bapuant Ne3.

3apanue Nel. CocraBbTe MOAedM MOJIEKYJ: ) dTaHa, 0) mporaHa. 3apucyire
Mojaenu Mojiekyin. Hamummre cTtpykTypHBbIe (opMyITbl 3THX BemecTB. Onpenennure
BO CKOJIBKO pa3 MpoIaH TsKenee Bo3ayxa?

3amanue No2. HazoBurte Benecrna:




\-_ - - - - -
/CH, CH,—C=CH—CH,. CH=C—CH—CH,—CH,;
B J I

CH;—CH2 CH, CH,

3aganue Ne3. CocraBbTe CTPYKTYpHBIE (DOPMYJIbI BELIECTB:

a) 2-metun Oyrtad. 0) 3,4-mumetun neHtaH B)4,4-nunentun oxrtan [)2,3.4,5-
TETPadTHJI HOHAH

J1)3,3-mubytuin rekcan E)3,4,5,6-TeTparekcui gekaH.

3aganue Ned4. Pemiure 3agaum:

3agaua 1. HailTu MaccoBy0 OJIIO KOXKAO0TO 3JIEMEHTA B IIEHTAHeE.

3agaya 2. Onpenenute OTHOCHUTENBHYIO IUIOTHOCTH OyTaHa o BOJAOPOLY H
BO3IYyXY.

Koumpoabnbie gonpocwt K T€Op€TH‘I€CKOﬁ qaCTHU TEMBI:

1.Kakue BUJIBI W30MEPUHU BBI 3HaeTe?
2.Yem oTiIM4aeTCs CTPYKTYpHAsi U30MEPHS OT MIPOCTPAHCTBEHHOM?

3. CocTaBbTE M30MEPHI T'EKCAHA.

BoiBoja: kakue 3YH 3akpenusn?

Kpumepuu oyenusanus:

Yooenemeopumenvno cmasumcs npu gvinonnenuu 2-x 3a0anuti, Komopbie umerom
NOJIHble OMeemvl U OopMieHuUe.

Xopowo cmasumcs. npu  vinoHeHuu 3-xX 3a0aHUll, KOmopvle UMem noJHble
omeemsl U oopmieHue.

Omauuno cmasumcsi npu GbINOJIHEHUU BCEX 3A0AHUL, KOMOpble UMEIOM NOJIHble
omeemsl U 0opmieHuUe.



IIpakTuyeckasi pabora Nel2

Tema: OnpenejeHue THIA THOPHWIN3AIMHT

Leab: ompeneneHne BaJCHTHOTO COCTOSIHMSI aTOMOB yrjepoja M THUI
TUOpUIU3ALIUHN.

KDaTKI/Ie TCOPECTUICCKHUEC CBCACHUA

I'uOpuan3anus 3J1eKTPOHHBIX 00J1aK0B — 3TO CMEIIICHUE YJICKTPOHHBIX 00JIAKOB,
HAXOJAIIUXCSl Ha Pa3HBIX MOAYPOBHSX, B pe3yJibTaTe KOTOPOro oOpaszyercs
OJIMHAKOBBIE MO (pOpMeE U MO IHEPTUU THOPUIHBIE O0JIaKa.

B 3aBHCHMOCTH OT TOT0, CKOJIBKO G WJIH T — CBSI3€i 00pa3yeT 3TOT aTOM YIJIEpOa,
B HEM IMIPOUCXOJUT rUOpUIM3aIKs 00JaKOB TOTO WJIM UHOTO THUIIA.

B IlepBoM BaJIeHTHOM COCTOSIHUM BCE 4 CBSI3M MOTYT OBITh G-CBSI3SIMU.

B aTomax yriepoja HaxOAAIUXCA B 1-M BaJEHTHOM COCTOSHMH HPOMCXOIUT
SP® rubpuauzanuu.

HHH
H - C—H (meran) H—- C — C — H (3Tan)
HHH

BTopoe BaJleHTHOE COCTOSIHHE: aTOM YIiIepoja o0pa3yeT TPH G- CBA3H U OJHY T-
CBSA3b, T.€. JBE OJMHAPHBIE CBSA3M M OJHY JBOMHYIO CBA3b. IIpM 3TOM B aTome
yraepoaa npoucxoaut SP2- rubpuausanus.

'..-J HH

I'I._-H H  (oTunen wiu 3Ten)

B TperbeM BaJIECHTHOM COCTOSIHUM aTOM yriepoaa o0pa3yeTr JIBe G-CBSI3U U
JIBE€ T-CBSI3H, T.€. OJJHY OJMHAPHYIO CBSI3b U OJHY TPOWHYIO CBs3b. IIpu 3TOM B
aTOME yIJIepo/ia MPOUCXOIUT

SP-rubpunuzanus: H — C = C — H (aueruneH wim 3TUH).
3aoanue npakmuyeckou padomor Ne 12
3aoanue npakmuueckou paoomuor Ne 12

3ananue 1. 3anonnute TabauIy: cTp.21-25 yueOHUK «XUMHUs»

Bemect | Tum ctpoeHn |opbuta | Jlnu | Bamentn |cBs3 | Curm | [Iu-
BO rubpuauza | ue M Ha BIM YTOJ | b a- CBSI3
1002078 CBSI3 CBSI3b | b
u

MCTaH




OTHUJICH

alCcTUJI
CH

3amanue 2: 3apucyiite cxeMy CTpoeHus metaHa (ctp.22 puc.4) u stuneHa(crp.24
puc.5).

3amanue 3: Onpenenure THN THOPUAN3ALMHI BBIIEICHHOIO aTOMa YIJIepoJia U yroj
0. MEXK]y CBA3SIMH, KOTOpbIE OH 00pa3yer. JlaiiTe Ha3BaHUS COEIUHEHHIO.

Coemunenune | Yucno | Tum Yron
5 rUOpUIU3ALNH | O,
CBA3EH Tpajyc

CHZ =C-H

|

H

CH; - C H3

Konmponvnvie 60npocel K TEOPETUUECKON YACTU TEMBI:

1. B xakoMm cocTossHUHA FI/I6pI/II[I/I3aI_II/II/I HaxXoJsATCs BCE aTOMBI YIJIEpO/ia B aJIKaHax:
3 2
sp°, sp*, sp?

2. Yto takoe rubpuauzanus? Buasl rubpuauzanuu.

3.UeMy paBHa BAJICHTHOCTh aTOMa YIJI€POJia B OPraHUYECKOU XUMHU?
4.cTp.25 yueOHuK «Xumus» Borpoc Nod

Bwi6oo: Kakue 3YH 3akpennmu?

Kpumepuu ouenueanus: yooenemeopumenvbHo Cmagumcs npu 6blNOJHeHUu 2
3a0anuii, Xopowo cmasumcs npu 8vinoaHeHuu 3 3adanutl. OmaudHo cmagumcs
npu 8bINOIHEHUU 6Cell pabombl

IIpakTnueckas padora Ne 13

Tema: Haxoxxkaenue dbopmy.a

Leanb: BeIMOTHEHNE BEIYUCIICHNN HA OTpeieieHusT (hOpPMYJIbl BEIIECTB.

KD&TKI/IC TCOPETUICCKUEC CBCACHUA

Ilpumep pewienus u ogopmnenus 3a0auu Ha HaxoxicoeHue Qopmynvl
eeuecmea:

1. Haiigute MoneKyIsapHyO GopMyITy YIJIeBOIOpOa, COMEpKAHUE YTIIepoaa B
kotopom 80%, a Bogopoaa — 20%. OTHocuTeNnbHAas IIIOTHOCTH MO BOJOPOY
paBHa 15.




Jlano: Pemenue:

W(C) =80% 1. Onpeaennts MOJEKYISIPHYIO MacCy BEILIECTRA.
W(H) = 20% Mr(s-Ba) = DH x Mr(H,)

Dy =15 Mr(B-Ba) = 15 x 2=30r

2. OmnpenensieM Maccy yriiepoja B B-Be
Monexynspnas 30 - 100% 30 - 80

dbopmyna - 7 X - 80% X =100 = 24r

3. ompenensieM Maccy yriiepoja B B-Be.

30-24 =6r

4. ompeniensieM 4KCIIO aTOMOB BOJIOPO/Ia U yriepojaa B
JTAHHOM BEUIECTBE.

n(C)=24/12=2

n(H)=6/1=6

5. ®opmyia B-Ba CoHs

Otset: CoHg aTan

3aoanue npakmuueckou paoomot Ne 13

Pemiuth npeasioskeHHbIe 3a1a491:

1.Onpenenure popMynny BellecTBa, €clid cojaepkaHue meau B HeM 35%, cephl
30%, kucnopoaa 35%.

2.MaccoBasa gonst azora 35%, kucinopoma 60%, Bomopoaa 5%. Omnpenenure
dbopmyIy BellecTBa.

3.KakoBa MosekyisipHas (opmyJia BEIIEeCTBa, €CIIM OTHOCUTEIbHAS TUIOTHOCTD €T0
10 BOJIOPOY paBHa 12, a coaep:xkanue yriepoja cocrasisieT 81%, kucinopona 5%,
Bojiopoaa 14%.

4. MaccoBas nons kanweius 29%, kucnopona 47,75%, Bogopona 0,75%., pocdopa
22,5 %. Onpenenute GOpMYITy COJIH.

5.KopmoBas no0aBka TpPENMIHUTAT TMPEACTABISICT COOOW JAUTHIpPAT  COJH
kaupiusa.CoctaB 6e3BoAHOM coym: Kanbmuit 29, 46%, Bogopon 0,74%, docdop 22,
76%, xucnopon 47, 04%. BeiBeaute dhopmyity cou.

6. [ImoTHOCTH MO BOJOPOAY BEIIECTBA, UMEIOUIEIO0 MACCOBBIN COCTaB: YIIepO/I-
55%, Bomopox 10%, xucmopon 35%, paBHa 22. BbeIBeIUTE MOJIEKYJISPHYIO
dbopMyITy 3TOTO BEIIECTBA.

KoHTpoJsibHBIE BONIPOCHI:



1.Yro Ha3bIBalOT MaccoBOM josed BemiecTBa? 3anummte (HOpMyILy IS
OIIpENENIEHUS] MACCOBOM J10JIN BELIECTB.

2.9T10 Takoe OTHOCUTEIbHAS MIOTHOCTh BEIIECTB MO BOAOPOAY?

3.Hanmummre Qopmymny ompesneneHuss OTHOCUTENIBHON TMIOTHOCTH BEIIECTB IIO
BO3/YXY.

4.CocTaBbTe MOJIEKYJISIPHYIO bopmyny MPEeIeIbHOTO yTJIEBOJIOPOIa,
coaepxkaniero: 16 aromoB yriepona; 18 atomoB yrieposaa;20 aToMOB BOJIOpPOAa;
10 atomoB BoziopoAa.

5.Ilouemy ync0 aTOMOB BOJIOPO/IA, COAEPKAIUXCS B MOJICKYJIaX psjia METaHa, HE
MOKET ObITh HeueTHbIM? OOOCHYHTE CBOI OTBET.

6.CoctaBbTe  (OpMynBl  BEHIECTB:  |-METWIIMKIONpPONaHa;,  2,4-IUMETHI
nukino0yTana;2,3,4-TpuMeTUIINICHTaHA.

Cueaaiire BoiBOA: Kakue 3YH 3akpenunu Ha ypoke?

IIpakTnuyeckas padora Ne 14

Tema: [TosiyyeHnue u ¢cBOWCTBA dTHJICHA

Heab: U3yuuTh METOAMKY COOMpaHUS M paclO3HABAHUS Ta30B: JTUJIEHA U
YTIEKHUCIIOTO Ta3a, CHOCOOBI UX TOTyYCHHUS.

Oobopyoosanue: poOUPKU, CEPHAST KUCIIOTA, ’TAHOJ, MPaMOpP, YKCYCHasl KUCIIOTa.

KD&TKI/Ie TCOPECTUICCKUEC CBCACHUA

VYTeBogopoasl, B MOJICKYJIaX KOTOPBIX HMMEETCS OJHA JBOWHAS CBSI3b MEKIY
aTOMaMH yriiepoja Ha3biBatoT ainkeHamu.O0mas popmyrna CnHan

XUMHUYECKHE CBOMCTBA AaJKEHOB OIPEACISAIOTCS HAJIWYUEM B KX MOJIEKyJax
JIBOMHOM CBSI3H.

[I-cBs3bp paspymiaercs, U MO MECTY pa3pblBa MOTYT NPHUCOECAUHATHCS Pa3INYHbIC
peareHThI.

Peakuuu npucoeuHeHus:
AF unapupoBanue: CH, = CH; + Hy CoHg

B oTnuuuuy oT ankaHoOB 3THIIEH 00ecliBeYrMBaeT OPOMHYIO BOJIy U TIEpMaHraHatT
KaJIus.

["anorenuposanue. H,C = CH; + Cl; = C,H,Cl;
I'uaporanorenunposanue: H,C = CH, + HCI = C,HsCl
Oxucnenue (kauectBeHHast peakuus ¢ KMnQOy), 00pa3yeTcs STUIEHIIUKOb:

3CH; = CH; + 2KMnO; + 4H,0 = 3CH; — CH; + 2MnO0O; + 2KOH



||
OH OH (o6ecnBeunBanue p-pa KMnO, )

['openue: C;Hga+ 30, = 2C0O, + 2H,0 + Q
3aoanue npaxmuueckoi pavomor Nel4

[TpoBoauM(ITpOCMATPUBAEM) ONBITHI, PE3YJBTATHI OMBITOB 32aHOCUM B Ta0JIMILLY:

OIIBIT Hcxoannie | Ha0uronaemble | YpaBHeHHs peaKkUMu
SIBJICHUS
BelllecTBa
1.ITonyuenue H2S04+C2H50H=C2H5-
ATUJICHA 0-S02-OH +H20
2. CaCO3+CH3COOH=......
[Tonmydyenue
YTJIEKUCIIOTO
rasa:

1. lloayuyeHue dTHJICHA:

B npobupky momecture 2 MI. KOHLIEHTPUPOBAHHOW CEpHOM KHUCIOTHI, 1 ML
3TaHOJa M HECKOJbKO KPYINHUHOK OKCHIA alIOMUHHUA. 3aKkpouTe MNpoOHpKY
ra300TBOJHON TpyOKoil W HarpedTe. BpinenuBluumiics ra3 MNpPONYCTHTE 4Yepe3
poOupKy ¢ OpomHoIi Bojoi. Uto Habmogaere? Habmonenus BHECUTE B TaOJHILY.

2.11o1yyeHne yrjIeKucJjaoro ra3a:

B mnpoOupky momecTuTe KycOueK Mpamopa M TMPUJIEHTE pacTBOP YKCYCHOM
KUCIIOThL. Yepe3 MHHYTYy BHECHTE B MPOOUPKY TOPSIIyl0 Jy4duHy. UTO
HaOmonaere? HaGmrogenus BHecuTe B TaOUILY.

KoHuTpoabHbIe BONIPOCHI.

1. Kakas BemMurHa MOKa3bIBAaeT, KAKOM ras jierdye (Tsokesee) Bo3ayxa, Bojgopoaa?
2. OnumurTe OCHOBHOW aJTOPUTM PACIIO3HABAHUS JTIOOBIX Ta30B.
3. Kakue npubopsl UCMIONB3YIOTCS JUIsl COOMpaHus ra3a?

4.Kakoe mepBoe JEHCTBHE HANI0 MPOW3BECTH MPH TIOMAJIAHUM HA KOXY EIKHUX
JKUIKOCTEN?

5.CocraBbte cTpykTypHble hopmyast C7TH14, C4HS, C2HA4.

6.Ckonbko n3omepoB Oynet umerth BemectBo C8H16? CocraBbTe BCe BO3MOMXKHBIE
uzomepbl. HazoBure ux.



7.Kakne xuMu4ecKkrue CBOMCTBA XapaKTEPHBI I HEMPEAEIbHbBIX YIJIEBOJOPOAOB?
8.CocraBbTe HE MEHEE 3 peaKU Ui B3aUMOJICHCTBUS 3T€HA C JPYTMMU BELIECTBAMHU.

9.I'ie npuUMEHSIOT aJIKEeHbI?

BeIBoa: yeMy HaydHJIHCh, Kakue 3YH 3akpenunu?

IIpakTu4yeckas padora Ne 15

Tema: IlojiyueHHe M CBOMCTBA alleTHJIEHA

Heab: n3yunth cnocoObl NOJyYEHHs] U CBOMCTBA alleTHIIEHA, COOMIoAas MmpaBuia
Th 151 OT.
OOopynoBaHme: ITaTUB C MPOOMpPKAMU, IITATUB C 3aKUMOM, TUTENIb C CYXUM
TOPIOYMM, CIIMYKH, MPOOKA C Ta300TBOJHON TpyOKoOH, TyunHka. Habop peakTuBoB
(kapOu KaJIbLIKs, Bojia, OpoMHas Boja, pactBop KMnQOy).

KDaTKI/Ie TCOPECTUICCKUEC CBCACHUA

Anerunen  CoH, mepBblid  4Yjl€éH  TOMOJIOTMYECKOTO  psiia  HENPEAEIbHBIX
YTJIEBOIOPOJIOB, UMEIOIINX B MOJIEKYJIAX OJHY TPOMHYIO CBsA3b. COCTAaB BBIPAXKAIOT
obmeit popmymoit CHzn-2

CrpykrypHas popmyna aneruiena unu CH = CH
HHonyuyenue

Ero monyuarot nefictBreM Bobl Ha Kapoua kanbims (CaCy):
CaC; + 2 H,O = CyH, + Ca(OH),

CBoiicTBa aneTHJICHA

AueruneH — OeclBETHBIM Ta3, O4eHb AMOBUT. CMech €ro ¢ BO3JIyXOM MpHU
MOJ)KUTAHUU CUJIbHO B3pbIBaeT. Korja ra3pl HaX0aATCS B CKATOM BUJIE, OCOOEHHO
B JKMJIKOM COCTOSIHMM, B3pPBIB MPOUCXOJUT JlaXe OT CJIadoro ToJKa. ALETUIICH
XPaHAT U MEPEBO3AT B BHUJIE PACTBOPA B allETOHE. ALETUIIEHOBOE - KHCIIOPOIHOE
iamMsi NPUMEHSIOT B AaBTOTEHHOM CBapke M PE3Ke METAUIOB. AULETHJIEH
oOecrBeurBaeT OpOMHYI0 BOJAY M pPacTBOpP MAapraHilOBOKMCIIOTO  Kajus,
NPUCOCIUHAS IO  KpPaTHOW  TPOWHOW  CBSI3M  OpOM WM KHUCJIOPO/,
3TO Ka4YeCTBEHHbIe peakuuum Ha aaxkuHbl. llpucoenunsas Bogopon (¢
KaTaJIM3aTOPOM), alleTUJIEH MPEBPALAETCsl CHAaYaJla B 3TUJIEH, a 3aTeM B 3TaH. Ha
BO3/lyXe TOPUT KONTSIIMUM IIaMeHeM. B cTpye kucinopona cropaer 6e3 KONoTu u
JAET Tu1aMsi O4eHb BbICOKOM Temneparypsl 2800°C.

IIpumeHeHne ameTWJieHA: CIYXUT HCXOJHBIM MaTE€pUAIOM [UJISl MOJIYYEHUS
YKCYCHOM KHCJIOTBI, MOTY4Yal0T CHHTETUYECKUN XJIOPOMIPEHOBBIN Kayuyk. PazButo
IIPOU3BOJICTBO AllETWJIEHA M3 MPUPOJHOIO rasa MeraHa. JTO ropasio JELIEBIIE,



4YCM U3 Kap61/1z[a KaJIbII . HpeHﬂTCTBI/IeM AJI1 HIMPOKOTO MPUMCHCHHSA allCTUIICHA
ABJACTCA €TI0 B3PBIBOOIIACHOCTD. HpI/I COCINMHCHUU C BO3AYXOM o6pa3yeTcsl
B3pbIBHAaTast CMCChb. C MeTayuramu - TBép,Z[BIG B3PbIBYATBIC COCAMHCHMA.

3adanue npakmuyeckou paoomur Nel5

Onpit 1. [loavuenue aneTnieHa.

B mpoGupky nomecTuTh MaleHbKHIl Kycouek kapOuaa KaibLus, J00aBUTH 5
Karejab BOJBI, 3aKpbITh NPOOUPKY MPOOKOI C Tra300TBOAHON TPYOKOH, MMEIOIINIA
OTTSIHYTBIA KOHELL.

HaGmronanu BeieneHne raza(kakoro?)

[01115¥) 2. I'openue aleTUIeHa.
[Tomxeub aneTusieH y KOHIIA Ta300TBOJHON TPYOKH. AIETUIICH TOPUT KOMTSIIUM
miaMeHeM. OObSICHUTD oyeMy?

OnbiT 3. B3anMoaeicTBHe aAlleTHJICHA ¢ PACTBOPOM NMEPMAHTAHATA KAJIUS W
OpPOMHOM BOJIOM.

3aMEeHUTh TOPSAYYIO Ta300TBOJHYIO TPYOKY B MPOOUPKE AJI MOTYUYEHUS alleTUIICHA
Ha U30rHyTY10. Jl06aBUTH B MPOOUPKY C KyCOUKOM KapOuaa kanus emé 3-4 karmim
BoAbl. KoHen W30rHyTOM Ta300TBOJHOM TPYOKM OIyCTUTh HOOYEPETHO B
OpoOHpKy, COAepXkallyldo S5 Kamelb pO30BOTO  OKUCJIEHHOIO  pacTBopa
epMaHraHata Kajuusi, 1 B HPOOMPKY, COAEpXKallyl0 5 Kameiab OpOMHOM BOABI.
PacTBOpBI 00€CIIBEUMBAIOTCS.

Obvsichums, nouemy ayemujieH obecygeyusaem OPOMHYIO 600)Y U PACMBOP
nepMAaH2anama Kanusl.

3anmosiHUTE TAOAMILY:

OIIBIT HUcxonnbie | Habaoxaemble | YpaBHeHHsI
ABJICHUSA peakumu
BelecTBa
1.ITomyuenue CaC; + 2
areThiIcHa H,O =.........
2. I'openne 2CHo+
arneThiIcHa 50, —....
3. B3aumogeiictBue CH = CH+
alICTUJICHA C KMnO4 4[0] us
kMn04—HOOC-
COOH
CH =
CH+2BI’2 —
BI’zHC-CH




Bry(1,1,2,2-
TETpadpOMITaH)

Koumpwzbuble e6onpocol K T€0p€TH‘I€CKOﬁ HqaCTHU TCMbI:

1. Paccka3zarp 00 aleTuiieHe: a) COCTaB U CTpoeHHUE, 0) PU3HMIECKUe CBOWCTRA,
B) IPUMEHEHUE.

2. Kakmne xmmudeckue mporiecchl HasbiBaloT peakiuedr M. I'. Kydepoma u
peakumei H.JI. 3enunckoro?

3. Uro Takoe: XJIOPBUHUJI, MOJTUXJIOPBUHIII?

4. CoctaBbTe CTpyKTypHbIe opMynbl U HazoBuTe BemiectBa: C4H6, C7TH12,
C5HS.

5. CocraBbTe CTPYKTypHBIE (POPMYJIBI:
a.3,3-muMeTHITreKcruH-1,
0.3-MeTm1,4-0yTHI, 5S-TICHTUII-TIEKHUH-1,
B.4,4,5-TpuMeTHUII OKTUH-1.

BuIB0oA: yeMy Hay4mJINCh, Kakue 3Y H 3akpennnn?

Kpumepuu oyenueanun.

Yooenemeopumenvno cmasumcs  npu  evinoaHeHuu  8cex  IKCNEPUMEHMOS,
KOmopuvle umerom nojiHoe ogopmierue u omsemol Ha 1-3 K.8.

Xopouwio cmasumcst npu  6bINOJHEHUU 6CeX IKCNEePUMEHMO8, KOMmopbvle UMEOm
nonHoe opopmienue, omeemol Ha 4 K.8. U 861600 NO pabome.

Omnauuno cmasumcs npu 6blnOJIHEHUU 6CeX IKCnepumMeHmoe, Komopovle Uumerom
noJjliHoe oqbopMJzeHue, 661600 U HAIUYUE OMBEMO8 HA 6Ce KOHMPOJIbHblE 60NPOCHL.

IIpakTnueckas padora Ne 16

Tema: CBONMCTBA CIUPTOB

esab: OCYIIECTBUTh MPAKTUYECKH KAUYECTBEHHBIE pEakIuu JJisl  3TaHOJa,
riviepuHa, GeHoa; u3yuynuTh CBOMCTBA CIIUPTOB, coOmoaas npasmwia Th u OT.

Oo0opynoBanme: HaOOp peakTUBOB (Cynb(haT Meau, TUAPOKCU HATPUS, TTUIEPHUH,
beHnomn, aTaHoI, XJIOPUAA JKee3a), AepKaTeb Uil IPOOUPOK, TPOOUPKH, TUTEND C
CYXHMM TOPIOUNM, acOecToBas ceTKa, MeHast IPOBOJIKA.

KpaTkue TeopeTudecKrue CBSACHUS




K kucmopomocomepkalmiuM — COCIMHEHMSAM  OTHOCAT — CIEAYIOIIHE  KJIACCHI
OpPraHUYECKUX BEIIECTB: CIUPTHI, (PEHOJIbI, ANBAETUIbI, KAPOOHOBBIE KHUCIIOTHI,
CII0’KHBIE (PUPBI, KHUPBI, YTICBOIBI.

Cnupmepl: OpraHMuecKre BEIIECTBA, MOJIEKYJbl KOTOPBIX COJEpPXKAT OJIHY WIH
HECKOJbKO (DYHKIIMOHAIBHBIX THAPOKCHIBHBIX Tpynn — OH, coemuHeHHyIO ¢
yTIEBOAOPOAHBIM paaukanoM. O6mias popmyna R-OH

DYHKYUOHAIbHAA 2PYRNA DINO AMOM UIU 2PYNAA AMOMO8 Hey2le8000POOHO20
xapakmepa, onpeoensiowas NPUHAOIEHCHOCHb COeOUHEHUsT K ONpeoeleHHOM)
Kiaccy — u - 00ycuasmuearowas — eadcHeuwue — Xumuyeckue — CEOUCMBA
sewecms.Ocmamox  y2neso0opood, CEA3AHHbIL C  (QYHKYUOHATLHOU 2PYNNol,
HA3b18aemcsi yene8000p0OHbIM paoukaiom (R).

QDu3suueckue ceoitcmea. OnNHOATOMHBIE CIIUPTHL: KUAKOCTH, XapaKTEPHBIN 3amnax,
PB HzO

Beicmme — H/p B H>O. MHOroatomMHbie CIHUPTHI: BSI3KHE CHPONOOOpa3HbBIC
JKUJIKOCTH, CIIAIKOBATOrO BKyca, xopoio P B HO; 3TUIIeHTIIUKONIb — STOBUT.

Xumuueckue ceoiicme: C nampuem 2C,HsOH + 2Na — 2C,Hs0ONa + H»
T'openue C;HsOH + 30, — 2CO2 + 3H0

00

Vi

Imepuguxayuu CHs- C-OH + C;HsOH—CH3- C-O-C,Hs + H,O
C ecanozenosooopooamu CoHsOH + HBr — C,HsBr + H,O

C ammuarxom C,HsOH + NH3z — C,HsNH; + H,O

O

Vi

Oxucnenue CuO CoHsOH + CuO — CH3-C-H + Cu + H,O
3aoanue npakmuueckou pavomot Nol6

[IpoBecCTH OMBITHI, 3AMOTHUTH TAOJIUILY:

OmnwiT | Ucxonubie | Habmonenue | YpaBHeHue
BENIECCTBA peakiuu

1. Her
peaKIuu

2. 2C2H50H
+ 2Na
—....




3. 2 Cu+ 02
—>....

C2H50H
+ CuO
B

4, C2H50H
+ [O]

OIIBIT 1. OTHOIIEHNE CHUPTOB K HHIANKATOPAM.

1.1. B mpoOupky nomecTusii 3 Karwiv BOJIbl, I00aBUIM 2 KarlJId STUJIOBOIO CIUPTA,
nepememanyd. HabGmonanu oOpa3zoBaHue OJHOPOIHOTO pactBopa. OmycTuinu B
MOJIYYCHHBI PAacTBOP CHUHIOIO JIAKMYCOBYIO Oymakky. HaOmromanu: 1mBer

UHAMKATOpa HE U3MEHSETCS.
1.2. B mnosydeHHbI pacTBOp NPWIMIM Kamilo pactBopa (eHondrasenHa.
HaGmronanu [BET WUHIUKATOpA HE MU3MEHSETCS.

BBIBOI[I PeaKHI/IH CpCObI B PaCTBOPC 3THUIIOBOI'O CIIMPTa HGfITpaHBHaH.

OIIBIT 2. Oopa3oBanue U TIPOJIN3 AJTKOTOJSATOB.

2.1. B cyxyto npoOupKy MOMECTUIIM KyCOYeK METAJUTMUYEeCKOT0 HATpus, J100aBUIN
3 karum stusoBoro cniupra. Habmromanu Beigenenue raza.2C2HS0OH + 2Na — ...
2.2. K npoaykraM peakiuu IpwIKInA 2-3 Karjiu BOJIbl, IepeMelany u rooasmwim 1
Karuro pactBopa denondranenna. Habmomanu u3MeHEHHE IBETa pacTBopa B
MaJIMHOBBIM.

C2H50Na + H20 -
BeiBox:  ANKOrojiAiTBl  HIEAOYHBIX ~ METAUIOB  MOXHO  MOJIYYUTh  IIpH
B3aMMOJICHCTBUU CIIUPTOB co LIEJIOYHBIMU METaJIAMMU.

AJIKOTOJISITHI IOJABEPIatOTCs THIPOIIU3Y.

OIIBIT 3. Oxucaenue YTujioBoro cnupra okcuaom meau (I1).

3.1. Ilpokanwnmu cnupanb W3 MEAHOM MPOBOJOYKM B IJIAMEHH CIHUPTOBKHU.
Habmrogamu  mosiBmenue  yepHoro Haiera.2 Cu + 02 — ...
3.2. OnycTuiau TOpsAYyr CHUpadb B ATUIOBBIM cnupT. Habmomanu uzMeHeHue
[BETa CHOUpaId B 30JIOTUCTHIA M TOSIBJIEHHWE XapaKTEpHOro 3amaxa (3amaxa
s160710k).C2HSOH+Cu O — ........

BeiBon: Oxcung wmeau  (2) OKUCHSET OTWIOBBIM CHUPT O  YKCYCHOTO
anpaerua.

OIIBIT 4. OxucjaeHne YTHJIOBOI0 CIUPTA MEPMAHTAHATOM KaJIWsl.

4.1. K stunoBomMy cnupTy NpWIKWIM PACTBOP MEpPMaHTraHaTa Kajiusi U PacTBOP
CepHOM KHUCIOThL. (OCTOPOXKHO HArpeiad TMOJIYyYEHHYI0 CMECh Ha IUJIaMEHU
cnuptoBku. Habmonanu oOecliBeunBaHUE pacTBOpa M MOSIBICHHE XapaKTEPHOTO
3armaxa.



C2H50H + [O] —
BBIBOI[I HepMaHraHaT KaJIng OKUCJISET DTUJIOBBIN CIIUPT OO YKCYCHOTO aJIbACTHUA.
KOHTPOJILHBIC BONIPOCHI.

1.YTo Takoe ofHOATOMHBIE CIUPTHI? MHOrOaTOMHBIE CHUPTHI?
2.B 4eM coCTOUT OTINYHEe CIIUPTOB OT (HEHOIOB?
3.CoTtaBbTE U30MEPHI CIUPTA TEKCAHOI.

4.Bpr4uciIMTe OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MAacCy M MacCOBYIO JIOJIIO YTIEpoa
B OyTaHOJIE€ U MIEHTAHOJIE.

5.CocTaBbTe CTPYKTYpHBIE (DOPMYIIBI:

A. 2-metui,3-0yTuil OKTaHou-1

b.2,3,4,5-TeTpasTin rekcanosn-1

B. 2,3-numeTunn,S-nponuia HoHaHOJ-1

I'.3,4,5-TpuHOHMI TenTaHo-1.

6.Kakue arperatHbie COCTOSTHUSI CIUPTOB BaM U3BECTHBI?

7.KakoBa KaueCTBEHHas PEAKIIMS HA ONPEICIICHUE 3TAHOJIA U TIIUIepUuHa?
8.Kakue u3 ciupToB 001a1a10T CIAKUM YIYIITUBBIM 3a11axom?

BoiBoa: xakue 3YH 3akpenunu?

Kpumepuu oueHueanus. Ydomemeopumeﬂbuo cmaeuncs npu 6bINOJIHEHUU 6CEX
IKCNnepumennios, Komopbvle umeront nojiHoe OQbOPMJleHue u omeemvl HA 3 K.6

Xopouio cmasumcs. npu GblNOIHEHUU 6CeX IKCNEPUMEHMO8, KOmopvle UMerom
nonnoe opopmieHue, omsemol Ha 6-7 K.8.U 861600 no pabome.

Omauuno cmasumcsi npu 6slnoJIHEeHUU e6cex I9KCnepumeHmoe, Komopovle Umerom
noJjliHoe oqbopMJzeHue, 661600 U HAIUYUE OMBEMO8 HA 6Ce KOHMPOJIbHblE 60NPOCHL.

IIpakTnueckas padora Ne 17

Tema: HaxokneHue BbIX0AA NPOAVKTOB PeAKIIUU

Leab: onpenenuTs NPaKTUYECKUN U TEOPETUYECKHUM BBIXO/ IMTPOAYKTA PEAKLIUN

KD&TKI/IC TCOPETUUYCCKUEC CBCACHUA

XHUMHYECKOE YpPAaBHCHHE — KPATKOC OIIMCAHHNEC XUMHUUYCCKHUX pCaKHI/Iﬁ C IIOMOIIIBIO
q)OpMyJ'I BCIICCTB U CIICHHAJIbHBIX 3HAKOB. bonbpmMHCTBO 3aJla4 B KypC€ XHMMHHU
CBA3aHO € pacdeTaMMi M0 XUMHUYECCKHUM YPABHCHHUSAM. Ecau B YCJIOBUM 3aaa4un
Jar0TCsa MaCChl MJIN 00BEMBI ABYX MCXOJHBIX BCIICCTB, TO HAYMHATH PCIICHHC TOU



3aJiavun CJICAYCT C BBIAICHCHUSA TOI'O, KAKOC MCXOJHOC BCUICCTBO 1dHO B I/136BITKG, a
KaKO€ B HCAOCTATKC.

[TpaBMIIBHOCTh pacyeTra IO YpaBHEHUIO XHUMHYECKOW pEaKIMH 3aBUCUT OT
HECKOJBKHX (DaKTOPOB:

1. Bepno 3amucath ypaBHEHHE PEAKIIUN

2. IlpaBUIBbHO YMTATh YpaBHEHHE PEaKIUU

3. IpaBuibHO paccTaBUTH KOIPPUITUCHTHI

4. HailTu KOJIM4eCTBO KaXKIOT0 U3 MCXOTHBIX BELIECTB
5

OHpCIIGJII/ITB, KaKO€ BCIICCTBO JaHO B M30BITKE H, HCKIIOYHUTb €TI0 H3
YCIIOBUA 3aga491

6. Pemuth 3agauy

YacTto mpu MpOTEKaHWH XUMHUYECKHX PEAKIUSIX MPOUCXOIUT IIOTEPs» BEIIECTB
WM MMEET MECTO HETOJHOE TPEBPAIIEHNE HCXOMHBIX BEIIECTB B IMPOIYKTHI
peakiuu, B pe3yibTaTe Yero MpakTHUuecku obOpasyromiascs macca (00beM) TOro
WIM HHOTO TIPOJYKTAa PEAKIUU OKa3bIBA€TCSd MEHBIIE, YeM TEOPETUUYECKU
paccuuTaHHasi 0 YpaBHEHUIO peakiuu. B 3ToM ciydae ToBOPST O MPAKTUYECKOM
BBIXOJIE, WJIM TMPOCTO BBIXOJIE TMPOAYKTa pEaKIMh, KOTOPBIM 0003HAYaeTCs
rpedeckoii  OykBO# N (3Ta): NI = Mupakr/ Mreop -100% wmmu N = Vuparr/Vireop
100%0, rie Mppacr- MpaKTHUECKH oOpa3yrolascs Macca MPOAYKTa, Mireop -
TEOPETUYECKH PAaCCUMTAHHAsA Macca MPOAYKTA; Vipaxr U Vieop— COOTBETCTBYIOIIHE
00BEMBI MPOAYKTA peakuuu. PaccumTaB Mo ypaBHEHHUIO peakuu maccy (00beM)
MPOJAYKTa U 3HAsl €r0 BBIXOJ, MOXHO OIpPECIuTh, Kakas Macca (00beM) NpoyKTa
peanbHO 00pa3yeTcs: Mupakr =1 - Mreop KU Vipakr=1 * Vreop

Ilpumep pewenus u ogopmnenus pacuemmuou 3a0auu Ha 6blIX00 NPOOYKmMaA
peaxyuu

[Ipu paznoxxkenun 42r kapOoHata MarHusi, oOpaszoBasioch 19r okcuga MarHusl.
UeMy paBeH BbIXOJ OKCUJA MarHus?

Jano: Pemenue:

m(MgCO3) = 42r MgCO3 =t°= MgO + CO2?1
m(MgO) = 19r

n (MgO)-?

onpeneisieM Mosipable Maccsl MgCO3 u MgO:

M,(MgCO3) = 84 r/monb, M (MgO) = 40 r/mMoJib, TEOPETUYECKH OXXHIAEMYIO
Maccy OKCHJAa MarHusi BBIYUCIISIEM HA OCHOBE XUMHUYECKOTO YpaBHEHUS,
MPOINIOPLHUEH:



u3 84r MgCOj3 obpazyercs 40r MgO;

u3 42r MgCOj3 obpasyercs x T MgO.

x =40 -42: 84,

x= 20r.

[Tpunumas 20r MgO 3a 1 nnu 100%, onpenensem Beixox MgO:
n =T npakt /T Teop = 19/ 20= 0,95 wiu 95%.

OtBet: N1 (MgO)=95%

3ananue npakTuyeckoi padornl Ne 17

IIpakTHYeckas 4YacTh: PeMINTh [IPEIJIOKEHHBIE 3aJaUH.
1. BeruncnuTe MaccoByIO JI0JII0 KaX10TO 3JIEMEHTA:

A. B cynbdare nunka (ZnSO4),

b. B okcune kamms (K20),

B. B runpokcune 6apus (Ba (OH)2).

2. Kakoe xonnyecTBo kanus coorBercTByeT 100 r. ero pactsopa?
3.Brruuciaute mMaccy colibl U BOJbI, HE0OX0auMbIX JiJ1si mpurotoBiieHus 50 r. 50%
pacTBopa KapOoHaTa HaTpus.

4.1lpu neiicTBUU pacTBOpa, COEPKAIIETO B U30BITKE a30THYIO KHCIOTY, Ha 100 r.
MEJHBIX CTPYXEK TMOJIY4YWIM mocie BbimapuBaHus pactBopa 100 1. 6e3BOHOIM
conu. Paccunraite BbIXOJ OT TEOPETUUECKH BO3MOYXKHOTO.

5.Bpuucnaute Maccy kapOuaa KanblMs, HOJydeHHoro u3 S5 T1. H3BecTHsKa,
cojeprKaliero MaccoByto 1ot npumeceit 10%.

Konmponsnsie 6onpocsl kK TeOpETUICCKON YaCTH TEMBI:

1.Yt0 Takoe BbIXOJ NPOAYKIIMU OT TEOPETUYECKH BO3MOKHOIO?
2.Yemy paBHAa OTHOCHUTEJIbHASI MOJIEKYJISIPHASI Macca BellecTBa?
3.UTo Ha3bIBAIOT MOJISIPHOM Maccoil BelecTna?

4.11o kako#t ¢hopmyIie OnpeaesisieM BbIX0/ OT TEOPETUUECKH BOZMOKHOTO?

Cneanaiite BiBoA: kakue 3YH 3akpenunu Ha ypoke?



Yooenemeopumenvno cmasumcs npu evinonnenuu 3 3aoau u 3 KOHMPOAbHBIX
80NPOCOG, KOMOPbIE UMEIOM NPABUNLHBILL OMEem U NOJHOe 0ghopMaeHUe.

Xopouwio cmasumcs npu ewvinonHenuu 4 3aoau, Komopwvle UMEm NPAGUTbHbIL
omeem u noxHoe ogopmuenue u 4 K.p.

.Omauuno cmasumcs npu e6svlnojiHeHUU 6cex 361()61%, Komopbsle umeroni anZGMJZbellZ
omeem u 6cex KOHmpOJIbHblX 60NPOCO6 , NOJIHOE OQbOPM]leHue pa6OMbl.

IIpakTuyeckasi pabora Ne 18

Tema: CBOMCTBA AJLIETHI0B 1 KAPOOHOBBIX KHCJIOT.

Heab: n3yunTh CBOMCTBA abJETUI0B, KapOOHOBBIX KUCJIOT, COOJIIO/as MpaBuiia
Tbu OT

O6opynoBanme: HaAOOp PEAKTUBOB, JAepKaTeNlb JJII MPOOUPOK, MPOOUPKH, TUTEIb
C CyXUM TOpIOYUM, acOECTOBasI CETKa

KDaTKI/Ie TCOPECTUICCKUEC CBCACHUA

K kucinoponocoepkamuM  COEIMHEHMSIM  OTHOCST — CIEAYIOIIME  KJIAcChl
OpPraHUYECKUX BEIIECTB: CIUPTHI, (HEHOJIbI, ANbIAETUIbl, KAPOOHOBBIE KHUCIIOTHI,
CJIOXHBIE 3(DUPBI, )KUPBI, YTIEBOIDIL.

Anboezuovt OPraHNYECKUE  COCAUHEHHMS, MOJEKYJIbl  KOTOPBIX  COJEpXkKar
aNbJICTUIHYIO TPYIIY, CBA3aHHYIO C YIJIIEBOJAOPOIHBIM PAIUKAIOM.

..'-J 00

|'..-O omas popmyna anpaerunoB: R- C , mpumep ¢popmansaerun H- C
l-.__H H

Xumuueckue ceoiicmea

AJBJIETUIBI  CaMble PEaKIIMOHHOCIIOCOOHBIE OpPraHWYECKHWE COCIUHEHHS, 4YTO
CBSI3aHO C HAJIMYMEM B UX MOJIEKYJIE BBICOKOIOSPHON KapOOHWIBLHOW TPYIIIIHI.
Jns anpieruioB XapaKTepHbl peaklMu MPUCOEAUHEHUs (BOAOpPOAA, CIHPTOB,
NaHSOs — ruapocynbdar Hatpus); okucieHUs (BCe KA4eCTBEHHBIC PEAKIINN);
MOJIMMEPHU3ALNH; TTIOJTMKOHICHCAIINH.

Kauecmeennas peakyus na anvoeeuo (aabAeTUAHYIO TPYIITYy aTOMOB):

1. peakuus «cepeOpsSHOTO 3epKajay (peakiys OKHCICHUS aMMHUAaYHBIM PacTBOPOM
OKcHJla cepebpa), Ha CTEHKAaX PEaKIMOHHOIO cocyAa o0pa3yeTcs 3epKajibHbIN
HaJIET METALTHIECKOTO cepedpa;

2. peakius ¢ Cu(OH), npu HarpeBaHuu, ¢ BeinajeHueM kpacHoro ocajaka (Cuz0).



Kapoonoevie Kucnompl Npou3BOJHBIE YIVIEBOJOPOJOB, KOTOpPHIE COAEpPKAT B
MOJIEKYJIC OJTHY MJIM HECKOJIBKO KapOokcmibHBIX rpymin — COOH.

[Tpumepsl MmypaBbsuHas kucinota- HCOOH, ykcycnas kucinora — CHzCOOH.

I[J'Iﬂ Kap60HOBBIX KHCJIOT XapaKTCPHbI XumuuecKue ceolicmea HCOPIraHN4YCCKUX
KHCJIOT (B3aHMOHeﬁCTBHe ¢ MCTalllaMHU, OKCHIaMHU W THAPOKCHMAAMH MCTAJJIOB,
AMMHAKOM, COJI}IMI/I).

Kap6oHOBbBIE€ KHCIIOTHI B3aUMOACHCTBYIOT CO CIUPTaMU (peakius dTepuPuKaum —

3TO oOpa3oBaHWE CJIOXHBIX A(HUPOB); rajoreHamMu W rajoreHugamu docdopa
(PCls, PCly).

3ananue npakruyeckou padornsr Ne 18
[IpoBeauTe(IpOCMOTPUTE) ONBITHI U 3AMOTHUTE TAOTUILLY.

OnpiT Nel.JlosryyeHHe YKCYCHOTO aJ1bJIerH/Ia M3 3THJI0BOI0 CIIMPTA.

B npoOupky c3TaHoJO0M 100aBbT€ OKCHUJ MEIH, MOJ| BO3JECHCTBHEM BBICOKOU
TeMIEePaTypbl MPOUCXOIUT peakuus OKHUCJICHUS U
MOJTY4YaeTCsl YKCYCHBIN ajibJAeru.

OnpIT Ne2 Peaknust cepeopsaHoOro 3epKaJja

[Tomectuts B pobupky 1 kammo 0,2H pacTBopa HUTpata cepedpa, npubdaButh 3-4
KallId pacTBOpa amMMuaka J0 pacTBOPEHHUs O0Opa3yrollerocs ocaaka. 3aTeM
npubaButh 1 karmmo ¢opmanuna (40% pacTBop MeTaHassl) U ClIeTKa HarpeThb 0
o0Opa3oBaHMsI YEPHOTO Ocajika CBOOOAHOIO cepedpa WM 3€pKaIbHOTO HajeTa Ha
CTEHKax MpOOUPKHU.

2Ag NO3+ 2 NH;,OH—> ...........

HanumuTe ypaBHEHHE peakIuu «cepeOpstHOro 3epkaiay. Peakuus cepeOpsHOro
3epKaja SIBIIETCS KAQUECTBCHHOM PEAKIIMEN Ha JIbJETU/IbI.

OnbIT Ne3 Okuciienue MmetaHajas ruapoxkcuaom meau (I11)

B npoOupky nomectuts 1 xammo ¢dopmanuHa, 6 Kaneiab 2H pacTBIpa TMAPOKCHIA
HaTpus, |1 kamto 2H pactBopa cynbdarta meau(ll).Ilonydyennsiit pacTBop HarpenTe
no kuneHus. B pesynpraTe peakuuu BbimagaeT ocagok meau (I) xkupnmyHo-
KpPacHOTO LBETA.

Peakuust ¢ runpokcuiom menu (II) siBnsiercs kauecTBEHHOM peakiueit

3anosHUTh TabuIly «CBONCTBA aJIbIETHUIOB U KETOHOBY:

Ne | Ha3Banmue Hcxonnbie | Ha0mogenusi | YpaBHeHHe peakuuu
onbITa BelllecTBa




1 | Ilomyuenue C2H50H+Cu(OH)2—
YKCYCHOTO
alpJeTuaa U3
STHJIOBOTO
CIHpTA.

2 | Peakmus 2AgNO3; +2NH,OH—......
«cepedpsHOTO
3epKaniay.

3 | Oxucnenue CuSO4+2NaOH+
dbopmanpaeruaa HCOH—....
THAPOKCHIOM
MEIH.

KOHTPOJbHBIC BOIIPOCHI:

1. HamummmTe ypaBHEHHS pEaKIIHii, MPOTCKAIOIINX IIPH HArPEBaHUU:
2. Cu(OH)2 —-CuO —-CuOH— Cu20.

2. CocraBbT€ YpaBHEGHHME pEaKIMM B3aUMOACHCTBUSA  alleTalbJIeruaa
TUJIPOKCUAOM HATpUSI.

3. CocTaBbTe U30MEPHI BEUIECTBA OKTaHAIb.

4.CocTaBbTe CTPYKTYpPHBIE (POPMYJIBI BEUIECTB:
A.2,3,4-TpuMeTHII TPONIaHAJIb

b.3-meTun,4-3Tun,S-nponui rekcaHamb.

B.2-niponuin,5-rekcuil OKTaHa b

5.B uem oTimmuue anpaerunoB C1-C3 oT BeICIIMX alIbAeTUIOB?
6.'1e TpUMEHSIOT aabaeTuabI?

7.KakoBa KaueCTBEHHas pEeaKIvs Ha aJIbACTUIbI?

8. Kakum nmytem pacno3HaTh HAIMYKE F€KCaHals B BEIIECTBAX ?

9.B yeMm oTiinume dTaHaIsg OT dTaHOoJ1a?

Cuaenaiite 001uii BIBO/ 0 MpoaeJaHHoi padore: kakue 3YH 3akpenuin?




Kpumepuu ouenusanun: YooenemeopumenovHo cmasumcs npu 6bInOJIHEHUU 8CeX
IKCNEPUMEHNO8, KOMOpble UMeIom NoJjiHoe oopmieHue u 4 K.8..

Xopouwio cmasumcsi npu bINOJIHEHUU 6CeX IKCNEPUMEHMO8, KOmopble UMeom
noanoe oghopmaenue, 5-8 K.6.u 861600 no pabome.

Omauuno cmasumcsi npu 6blNOJIHEHUU B6CEX IKCNEPUMEHRMOB, KOmMopbsle umerom
noJjlHoe Od)OpMﬂeHue, 661600 U HAIUYUE OMEEMO8 HA 6Ce KOHMPOJIbHblIE 60NPOCHL.

IIpakTuyeckasi padbora Ne 19

Tema: ['eHeTHUecKasl CBA3L OPraHUuYeCKUX COeTHHEHUH

Heab: onpeaenuTh TCHETUYECKYIO CBSA3h OPTaHUUYECKUX COCIMHEHUN

KDaTKI/IG TCOPCTHUICCKHEC CBCACHU

I'eneTnyeckasi CBSI3b — OTO CBS3b MCXKAY Pa3HbIMH KiIaCCaMH, OCHOBAHHBIC Ha UX
B3aUMOIIPCBPAICHUAX. B OCHOBY PAAOB ITOJIOKCH OAUH 3JICMCHT.

B X04A€ XHMHYCCKHX peaKI_[I/Iﬁ XUMMYECKUN DJIEMEHT HE ncyc3acrtr, aTOMBI
NEPEXOJAT U3 OJHOI'O BCIICCTBA B IPYIocC.

3amanue npakTnyeckoi padornsl Ne 19
Bapuanr 1

1. Hanuimure ypaBHEHUs peakUuid, C MOMOIIbI KOTOPBIX MOKHO OCYIIECTBUTH
CIIeAYIOIIne MIPEBPALICHUS:

MEeTaH ~ XJOpMETaH ~ MeTaHod ~ (opMalbIeru ~ MypaBbUHAsl KUCIIOTA.
2. Hanumure cTpyKTypHYIO (pOpMysy BeliecTBa cocTaBa C3H50) ecnu M3BECTHO,
YTO €r0 BOJHBIA PACTBOP MU3MEHSET OKPACKY METUIIOBOTO OPAHKEBOTO B KPACHBIN

mBer. C XJOpoM OTO BemECTBO 00pa3yeT COeIMHEHHE CH; IO, npu
HarpeBaHUM €ro HATPUEBOW COJU C TUIAPOKCUAOM HaTpus oOpasyeTcsi JTaH.
HazoBuTte BemiecTBO, COCTaBbTE YpaBHEHHE PEAKIMH, C TMOMOIIBIO KOTOPOW 3TO
BEIIIECTBO MOYKHO TTOJIYYHTh.

3. OcylecTBUTE UEMOYKH XUMUYECKHUX MPEBPAILICHHI:

CH4 — HCOH — CHgoH — CH3C1 — C2H5

4.0npenennuTe MacCOBYIO JOJIO KaXIOT0 dlieMeHTa B (PeHO/Ie U aHUINHE.

5.Conepwanie C B Bemectse = 9%, a H= 1%, OTIPEANIUTE (OPMYITy TaHHOTO BEILIECTBA.
6.CocTaBbTe CTPYKTYpHBIEC (DOPMYJIBI BEIIECTB:

A.2-MeTHJI renTaH.

b.2-0yTun nenaTananb-2.

B.3-mermi rekcanoi-1.



Bapuanr 2

1. Hanmumwure ypaBHEHHs peakUui, C IOMOIIbIO KOTOPBIX MOYKHO OCYILECTBUTH
CIIEQYIOINE  IPEBpAIICHHUSA: alleTHIEH — 3TWIEH ~ ATaHOJ] ~ aleTalbIeTu
YKCYCHasl KMCJIOTA.

2.Hanmmmrte CTpyKTypHYIO (OpMYJy BEIIEeCTBa COCTaBa CiHy € ey M3BECTHO,
YTO OHO B3auMOJEUCTBYeET ¢ ruapokcuom meau (II) u mpu oxucnenun odpasyer 2
— METWINPOINAHOBYIO KHUCIOTy. Ha3oBUTE BeEIIECTBO, COCTaBbTE YpaBHEHHE
pEeaklny, C TOMOIIBIO KOTOPOM 3TO BEIMIECTBO MOXKHO IMOTYYHUTh.

3. CH; — C;H; — CH3-COH — C;HsOH — CH3COOH

4.0mpenennure MacCOBYIO JIOJMIO KaXKIOTO 3JEMEHTa B MeTaHe W JITHJIOBOM
cmupTe.

S. Coepane C 5 Bemectse = 96%, a H= 4%, ONPEIEIUTE (HOPMYITY TAHHOTO BEIECTBA
6. CocTaBbTe CTPYKTYpHBIE (DOPMYJIbI BEIIECTR:

A.2-MeTWJI IponaHoBas KUCIIOTA.

b.2-3Tun rexcanane-1.

B. menTanon-3.

KoHTpoJibHBIE BONIPOCHI:

1.Kakue BemiecTBa Ha3bIBAIOT OPraHUYECKUMU?

2.B dyemM CXOJCTBO W OTJIMUME KJIACCOB CIHUPTOB, aJIbJICTHIOB M KapOOHOBBIX
KUCIOT?

3.B Kakux arperaTHbIX COCTOSTHHUSX MOTYT HaXOJUThCS CHUPTHI U KapOOHOBBIE
KHUCJIOTHI?

4.CocTaBbTe KA4YECTBEHHBIE PEAKIIMM HA CIHUPTHI, AIbACTUALI U KapOOHOBBIC
KUCJIOTHI.

BoiBoa: xakue 3YH 3akpenuau?

Kpumepuu ouenuganusa: YooenemeopumenbHo cmagumcs npu 6blNOJAHEHUU 4
3a0aHutl u 2 K.8, KOMmopule UMerom NPAsUiIbHbIl OmMEen U HoJIHoe OhopMIeHUe.

Xopowio cmasumcs npu 8vInoOAHeHUU 5 3a0anuli U 3 K.8., KOMOpbvle UMEHOm
NPAasUIbHBLIL OMEem U NoJIHoe 0opMieHue.

Omauuno cmasumcs npu 8bINOJIHEHUU BCell pabombi.

IIpakTnyeckas padora Ne 20

Tema: YriaeBoabl




Heanb: n3yunTh CBOMCTBA YIJIEBOJIOB HA IPUMEPE Caxapo3bl U Kpaxmania

O0GopynoBanue: HaOOp PEaKTUBOB, AepiKaTeNlb i MPOOUPOK, MPOOUPKU, TUTEITH
C CYyXHUM TOpIOYNM, acOecToBas ceTKa

KD&TKI/IG TCOPCTUICCKHUEC CBCACHU

Yeneeo0wt oOIIMPHBIN KiTacc MPHUPOIHBIX KUCIOPOJOCOACPKAMINX OPraHUICCKIX
COEIMHEHUI, COCTaB KOTOPHIX BhIpakaetcst popmynont Cn(H,O)m.

[Tpumepsr: CeH1206 rroko3a, C12H2,011 caxapo3sa.
KavectBenHas peaxiyst Ha 210k03y (MOHOCAXapuu):

1. rIroKO3a Kak ampleruj, Tak Kak COAEPKUT albICTHIHYIO IPYIILy aTOMOB, IIPU
HarpeBaHUU C peareHTaMHh: aMMHauyHbIM pacTBOpPOM OKCHAAa cepedpa,
ruapokcuiom meau (II);

2. TJI0KO3a KaK MHOTOATOMHBIN CIUPT, TaK KaK WUMEET THJIPOKCHIIbHBIC TPYIIIIbI:
0e3 HarpeBanus ¢ rugpokcuaoM meau (II) pactBopsieT rorydooi ocagok B pacTBOp
cuHero 1pera — riokoHaT Meau (II). [Toaromy e€ Ha3bIBaIOT aibAETUI0-CIIUPTOM.

KauectBeHHass peakuusi Ha caxapo3y (Iucaxapujl) Kak MHOTOAQTOMHOIO CIHPTa,
TaK Kak UMEeT T'MIPOKCHIbHBIC TPYIIbI: 0€3 HarpeBanus ¢ ruapokcuaoM menu (1)
pacTBopsieT TOdyO0Oll oOcalok B pacTBOp cuHEro IBera. [Ipu mMOBBIIEHUH
TeMIEepaTyphl I[BET HE U3MEHSIETCHI.

Tonucaxapuo npupoiHbIE BBICOKOMOJIEKYJIIPHBIE HECaxapomoA00HbIE YTIEBOJIBI,
MOJIEKYJIBI  KOTOPBIX COCTOSIT M3 OOJBIIOTO YHCIAa OCTAaTKOB  MOJEKYJ
MoHocaxapuaoB. Oomas dopmyna : (CsHioOs)n, rae n 6omee 100. Tlpumepst:
EJUTI0JI03a, KpaxMaJl, TJIMKOTeH.

KauyecTBeHHass peakuuss Ha kpaxman: PEareHT WoH, TIOSABJISETCS  CUHEE
OKpalIMBaHUE.

Xneb, kaprodenb, Kpynbl MpU B3aUMOJEHCTBUU C WOJOM JAIOT CHUHEE
OKpalIuBaHUE.

3ajanne npakTudecko padorni Ne 20
Ilposecmu(npocmompems) onvimol u pe3yibmamsl 3aHecmu 8 maoauyy.

OnbIT 1. /leiicTBHe aMMHAYHOI0 PACTBOPA TMIPOKCH/IA cepedpa Ha IJIIKO03Y
B npoOupky Haamim HEMHOTO pacTBOpa ITFOKO3BI U AMMHAYHOTO PAacTBOpPA OKCHIIA
cepedpa. [Ipobupky Harpenu. HaGmromaem ocaxaeHue cepedpa Ha THE U CTEHKax
npobupku C6H1206+Ag20= .....

B peaxuuto cepeOpsiHOTro 3epKajia BCTyHaeT TOJIbKO JUHEWHas (popMa IIIFOKO3BI.

OnewIT 2. JlelicTBHe THIPOKCH/IA Meau (1D Ha ILJII0KO03Y.
a) B mpoOupKy HaMJIu HEMHOTO PacTBOpa TJIFOKO3bI, 2 MJI pacTBOpa TUIAPOKCHIA
HaTtpusa U 1 mi meaHoro kymopoca. Habmromaem oOpazoBaHue rojryooro ocajka
ruapokcuaa meau (II), koTopeiii cpazy pacTBOPSETCS U PaCTBOP OKpAIlIUBaETCS B




SApKO-CUHUN 1BeT. [IpoMCXONUT KadeCcTBEHHAs pEaKIUs Ha MHOTOATOMHBIC
CHOUPTHI, KOUM SIBJSIETCS  IJIIOKO3a, peakius OO0yClOBJIEHAa  HaJU4YheM
TUIPOKCUITBHOM IPYIIIBL.
C6H1206+ Cu(OH).= ......

0) B nmpoOupky K MOJy4EeHHOMY PacTBOPY M00aBUIM HEMHOTO BOJBI, 3aKPEIUIH
npoOupKy Ha mraruBe. Harpenmw mpoOWpKy Tak, 4TOOBI MpOrpeBaiach TOJBKO
BEpXHAA 4YacTh pacTtBopa. Habmiomaem BbImazeHue >KENTO-KPACHOTO Ocaaka u
o0ecIIBeUBaHHE pacTBopa.
[Ipn HarpeBaHWHM TPOUCXOIUT OKHCICHUE TIIOKO3bI THUIPOKCHUAOM MEIH [0
KapOOHOBOW  KHICIIOTBI, 3Ta  peakIus  oOeclmeunBacTCsl  allbJCTHAHON

)% 108(0)7 —cZ XénTo-kpacHbli ocagok mnpeactasiser coboit cMecb CuOH u
Cu.0, oOpa3zyromuxcs B pe3ynbTare 3TOM pEaKInH.
OnpiT 3. /lelicTBHE aMMHMAa4YHOI'O PacTBOpa OKCHAAa cepedpa Ha caxapoasy.
a) B mpoOupky Haluau HEMHOrO pacTBOpPa caxapo3bl U HEMHOIO aMMHAYHOTO
pacTBopa okcujaa cepedpa u Harpeiau npooupky. Huuero He mpoucxour, peakius
HE UIET, TaK KaK caxapo3y 00pa3yroT HUKINYECKUE (POPMBI IITHOKO3bI U (PPYKTO3HI,
a OHHU HE JAI0T peaKkInio cepeOpsiHOro 3epKaiia.
0) B mnpoOupky HaIWIM HEMHOrO pacTBOpa caxapo3bl M HECKOJIbKO Karmelb
paz0aBiieHHON cepHOM KucHOThl. I[IpoOupky Harpenu. 3arem J00aBWIM B
IpoOMPKY pacTBOpP THUAPOKCUAA HATpUs, JOBOJUM PacTBOP JO CJIA0OLIEIOYHOMN
cpenbl (MCHONIb3ys KaKk HWHIUKATOp JaKMycoByro Oymary). K mnomydeHHOMY
pacTBOpy A00ABWIM 2 MJI aMMHAYHOT'O PACTBOPA OKCHJIa cepedpa U OMsATh Harpeiu

pPOOUPKY.

[Ipu HarpeBaHWU pacTBOpa ITFOKO3bI C PACTBOPOM caxapo3bl, 00pa3yeTcs TIF0Ko3a
B CBOOOTHOM JIMHEUHOU dbopme.
Tak kak mpu THAPOTIU3E caxapo3bl o0paszyeTcs PpyKTo3a U TIFOK03a, TO PeaKIus
cepedpstHOTO 3epkaja BO3MOJKHA.
C12H22011+ Ag20=...cccvvviiivnnnnnn

OnbIT 4. JleiicTBHE HOoJIa Ha KpaxmaJjl

B xumuueckuit crakad Hamwiau 20 MJI KUISIIEH BOJbI M MPUCHINAIHA HEMHOTO
Kpaxmaia, o0pa30oBaBIIyIOCS CMECh MepeMeriaiyd 10 o0pa3oBaHUs MPO3PAYHOTO
KOJUIOMTHOTO PacTBOpa - KpaXxMaIbHOTO KieicTepa. B mpoOupKy HaIMIm HEMHOTO
OXJIAXKIEHHOTO KIIeHCcTepa W JTOOABHIIM HECKOJIBKO Kallellb CIIMPTOBOIO pacTBOpa
rona. Habmonaem cuHee okpammBanue pactsopa. [Ipu HarpeBaHUM MOTYyYEHHOTO
PacTBOpA CUHEE OKPAIIMBAHUE UCUYE3AET.

(C6H1005)n +12=....eeeenenn.....

IIpoBecTH ONBITHI M pe3yabTAThI 3aHECTH B TA0JIHILY:

BemecrtBa, Habawnaemble | YpaBHeHUsI peaKui, BHIBO/

ABJICHUSA
HX Ha3BaHHC




OmnmbIitl. C6H1206+Ag20=............

JeucrBue
aMMHMAYHOT 0
pacTBopa
THPOKCHIA
cepedpa

HA TJII0KO03Y

OnpIT 2. C6H1206+ Cu(OH)2=..............
JeiicrBue
THAPOKCHIA
meau (II) na
TJIIOKO3Y.

OnbIT 3. C12H22011+ Ag20=...ccccvviiennnnen
JenicTrBue
aMMHMAYHOT' 0
pacTBopa
oKcHaa
cepedpa Ha
caxapoa3y.

OnpIT 4. (CO6H1005)n +12=...ccvvvvrrrencns
JenicrBue
Hoaa Ha
KpaxmaJ

KoHTpoJanbHBIe BOIPOCKHI.

1. ITouemy IIIFOKO3y HA3bIBAIOT AIBAECTU CIIUPTOM?
2. B Tpéx mpobupkax HaxomsTCs: a) KpaxMmal, 0) caxapo3sa, B) TJIIOKO03a.

C moMoIIbI0 KaKOW Ka4eCTBEHHOHN PEaKIIMy MOKHO OTIPEICITUTh KaKI0€ BEIIECCTBO
B IIpOOUpKE.

3. B uem omiinumnsa kpaxmana OT MIHOKO3bI?

4. Ecnmu B kaOuHeTe XMMHM BO3HHK TOXKap, YTO B TEPBYIO OYepenpb AOKEH
cenaTh 00yJaronuiics?

5.I'ie npuUMEHSII0T YriaeBoibl?

6.B kakux arperaTHbIX COCTOSIHHSIX BCTPEUAIOTCS YTIICBObI B ipupoie?
7. KakoBa dopmyna rioko3sr? Caxapossl? [emmronossr?

8.UT0 Takoe MOHOMEPHI U MOJIUMEPHI B yIieBo1ax ?

9.MO>KHO 1 U3 TJTFOKO3bI OJIYYUTh caxapo3y? Eciu 1a, To KakuM myTem?

BriBoa: Kakue 3YH 3akpenwim B xoz1e mpoBeaeHHs pabOTHI?



IIpakTuyeckasi pabora Ne 21

Teme: UneuTudukanug opraiHndeckKux CoeTHHEeHUH

Ieab: pacrio3dHaBaHUE OPraHUYECKUX BEHIECTB C TOMOIIBK0 Kadye€CTBEHHBIX
peakiuid, coomoaas npasuwia OT u Th.

OOopyaoBaHme: TaTUB ¢ NPOOMPKAMU, CIHUPTOBKA, CHUYKH, AEpXKaTelb s
poOUpPOK, HAOOP PEAKTHUBOB

KDaTKI/Ie TCOPECTUICCKHUEC CBCACHUA

Cnupmul TpOU3BOIHBIE YTIIEBOJIOPOJOB, B KOTOPBIX OJHMH MM HECKOJBKO aTOMOB
BOJIOPO/Ia 3aMEHEHBI Ha TUAPOKCUIIbHBIE Tpymiibl — OH.

Mmnozoamomnvie cnupmul (3TUNEHINIUKOIb, TIULEPUH) WU3-3a MPUCYTCTBUS ABYX U
0osee TMIPOKCWIBHBIX TPYINI aTOMOB HMMEIOT OTJIMYMSA B CBOMX CBOMCTBAaX OT
IpeNeNbHBIX CIIUPTOB, PEArUPYIOT CO IIeno4Yamu, ruapokcuiom meau (II).

@Denonvl ’T0  TPOU3BOJAHBIE  APOMATUYECKUX  YIIEBOJOPOJIOB, B  KOTOPBIX
TUAPOKCUIIbHAS TPYIITa HEMOCPEICTBEHHO CBA3aHa C OCH30JIbHBIM SIIIPOM.

[Tpumep: CeHsOH denon (ruapokcnOeH3om) uim kapoooBas KHUCIIOTa.
KauecTBeHHas peakuus Ha (GEHOIIBI:

®enon + xnopua xenesa (III) — cune-puoneToBas okpacka, ucuesaromas Mnpu
MOJIKUCIICHUH;

®enoin + 3Br; — 2,4,6 tpudbpomMdenon (ocagok 6emnoro 1nsera) + 3HBTr.

Anboe2udvt OpraHNYeCcKUEe  COCOUHEHHMS, MOJEKYJIbl  KOTOPBIX  COJZIEpXKar
aJIbJICTUHYIO TPYIITY, CBA3aHHYIO C YIJIEBOJIOPOIHBIM PATUKAIIOM.

KauecTBeHHas peakius Ha anbAeru (abJETUAHYIO TPYIIITY AaTOMOB):

1. peakiusi «cepeOpsTHOTO 3epKajia», Ha CTEHKaX pPEeaKIHOHHOTO cocya
o0OpasyeTcs 3epKalbHBIN HAJIET METAUIMUYECKOTO cepedpa;

2. peakuus ¢ Cu(OH),; npu HarpeBanuu, ¢ BeinageHueM kpacHoro ocaaka (Cuo0).

Kapoonoevie Kucnompl TpOU3BOJHBIE YIIIEBOAOPOAOB, KOTOPBIE COJEpXkKaT B
MOJIEKYJIE OJIHY WJIM HECKOJIbKO KapOokcuiibHBIX Tpyni — COOH.

[Ipumepsr mypasbunas kucinora- HCOOH, ykcycnas kucinora — CHz3COOH.

Cnoscnvle 3¢puper (CnH2n0On) ipon3BojiHbIE KapOOHOBBIX KHCIOT, B KOTOPBIX
aTOM BOJIOPOJia KapOOKCUIIBHOM TpYIIbl 3aMEIIeH Ha YIIIEBOJOPOIHBIM paguKal,
WIM 3TO MPOAYKTHI 3aMENIEHUS TUIPOKCHIBHOTO BOJOPOAA HA KHUCIOTHBIN
paauka.



Kupot cnoxxupie  3GuUpBl  TPEXaTOMHOTO  COUpPTAa TIHWIEPUHA U BBICHIMX
KapOOHOBBIX KUCIIOT.

Yeneeo0wt oOIIMPHBIN KiTacc MPHUPOIHBIX KUCIOPOJOCOACPKAMNX OPraHUICCKIX
COEIMHEHUI, COCTaB KOTOPBIX BhIpakaeTcst popmynont Cn(H,O)m.

[Tpumepsr: CsH1206 Tiroko3a, C12H22011 caxapo3a.
KauecTBeHHas peakuus Ha 2110K03y (MOHOCAXapU):

1. TmroK03a Kak ajbACTH, TaK KaK COJCPKHUT albJICTHAHYIO TPYIITY aTOMOB, IMPH
HAarpeBaHWM C peareHTaMu: aMMHAYHBIM pacTBOPOM OKcHaa  cepedpa,
ruapokcuom meau (11);

2. TJIFOKO3a KaK MHOTOQTOMHBIM CIIMPT, TaK KaK UMEET T'MIPOKCHIIBHBIE T'PYIIIHL:
0e3 HarpeBaHus ¢ rujpokcusiom Meau (I1) pactBopsier romy0oil ocaok B pacTBOp
cuHero 1gera — riaokoHat menu (11). Iloatomy €€ Ha3pIBaIOT aubAErua0-CIIUPTOM.

KauectBenHass peakuusi Ha caxapo3y (Iucaxapujl) Kak MHOTOAQTOMHOIO CIHPTa,
TaK KaKk UIMEET r'MIpOKCUIbHbIE TPpyNIbl: 03 HarpeBanus ¢ rugpokcuaoM meau (II)
pacTBOpsieT Today0oOill oOcaloK B pacTBOp cHUHEro I1Bera. [Ipu noBBILIEHUN
TEMIIEpaTyphl LIBET HE U3MEHSAETCS.

3ananue npakTnieckou padorns Ne 21

Yacrp 1. IKcnepuMeHTaAIbHANA:

1. B aByx nmpoOupkax 0€3 dTUKETOK COJIEDPKATCS [aphl BEIIECTB:

A. DTaHOJ U YKCyCHasl KUCJIOTa,;
B. KpaxmanbHbIil KJIEHCTED U MIULEPHH;

I'. I'moko3a 1 3TaHo;

[Ipensioxxute crocoObl IKCIIEPUMEHTATILHOTO OMPEACIICHUS COJIEPKUMOTO KaXKI0M
IPOOUPKH.

CocTaBbTe KaUeCTBEHHbBIC YPABHEHUS PEAKIIUN.

2. C nomMonip0 OJHOTO U TOTO K€ PEAKTHUBA JOKAXKHUTE, YTO TIIHOKO3a SIBJISIETCS
BEIIECTBOM C JABOMHOM (PyHKIIMEH.

3. JlokaxuTe OMBITHBIM ITyTEeM, YTO KapTodesb, Oenblii X1e0 U MIIeHHnYHas MyKa
cogepxkat kpaxmai. CocTaBbTe ypaBHEHUS peaKiuil.

Yacre 2. Pemmure 3a1aun:



1. Onpenenure Gopmyny BeIIeCTBa, €CIHM COAEpKaHHWE yriepona B HeMm 35%,
Bogoponaa 30%, kuciaopoma 35%.

2 OmnpenenuTe OTHOCUTENBHYIO IJIOTHOCTh IO BOJOPOAY U BO3AyXYy IIapoB
ATaHOJIA.

KoHTpoJsibHBIE BONIPOCHI:

1.YTo Takoe KUCIOPOACOIepKAIIUE OPTAHUYECKUE COSTUHEHUS?

2. KakuMu XMMHYECKUMH CBOMCTBAMH 00JIaJal0T CIUPTHI?

3. Kakue ¢uszuyeckre cCBONCTBA MPUCYITH yTIIeBOIaM?

4. Kak onpeienuTh anbaeruy?

5.Kakum 00pa3om npoBOoAMTCS HIECHTU(DHUKALIMS OPTraHUYECKUX BELIECTB?
6.KakoBa kauecTBeHHas peakuus A ONIPENEICHUs TIIFOKO3bI?

7.001aCTh NPUMEHEHUS] KAPOOHOBBIX KUCIIOT.

Cneaaiite BbIBOJ 0 nipoaeaanHoii padore: Kakue 3YH 3akpenunu Ha ypoke?

Kpumepuu ouenusanusa: YooenemeopumenbHo cmasumcsi npu  GblNOJIHEHUU
3a0anust wacmul u 4 KOHMPOILHBIX BONPOCOB.

Xopowo cmasumcs npu  vinoanenuu 3aoanuti  wacmul,l 3a0auu u 5-6
KOHMPOAbHBIX 80Np0oco8. OMAUYHO CIMABUMCsL NPU 8bINOJIHEHUU 3a0aHUl, 3a0ay U
KOHMPOIbHBIX B0ONPOCOS.

IIpakTnuyeckas padora Ne22

Tema: beakn

eab: M3yduTh XUMUYCCKUX CBOMCTBAX OCIIKOB

OO6opynoBaHme: peakTUBBI: SUUHBIN O0enokK, 1% p-p; NaOH, 10% p-p; CuSO4, 1%
p-p. ; KoHII. a3zoTHas K-Ta; AgNQs; STWUJIOBBIM CHHUPT; COUPTOBKA; CIUYKU;
JepKaTeIb

KpaTkue TeopeTHuecKrue CBeACHUS

benok npuponHpie  BBICOKOMOJICKYJISIPHBIE ~ COCMMHEHHsSI  (OHOIOIMMEDHI),
MaKpOMOJIEKYJIbI KOTOPBIX COCTOAT M3 OCTATKOB 0Ol AMUHOKHCIIOT, CO€IMHEHHBIX
nentuaHbIME cBs3siMu —CO-NH- KadectBenHas peakmnus Ha Oenok: 1. peareHT
a30THasl KUCIOTa (KOHIL.), TOSBISETCS JKENTOE OKpalluBaHWe; 2. peareHT
ruapokcua meau (I1), mosiBrsercs sspko-(huoaeToBOE OKpaIuBaHUE;

3. pearent anerar csuHua (II), mosiBisieTcs YepHBIN OCAIOK.

HeoOpatumoe ocaxxaeHue O€NKOB CBsI3aHO C TIIyOOKMMH —HapyLIICHUSIMHU
CTPYKTYpBI O€IKOB (BTOpUYHOM U TpeTuyHOM). Takue u3MeHeHus: 6eIKOB MOKHO



BbI3BAaTh KHUITAYCHUECM, I[GﬁCTBHCM KOHOCHTPHUPOBAHHBLIX PACTBOPOB MHUHCPAJIBHBIX
)41 OpPraHUYICCKUX KHCJIOT, COJIsIMHA TSAKCIBIX MCTAJIJIIOB. benku IIpu
B3aI/IMOI[eI‘/’ICTBI/II/I C COJsiMH CBHHIA, MCIH, PTYTH, cepe6pa U APYTUX TAKCIIBIX
MCTAJJIOB JCHATYPHUPYIOTCA MW BbIIaAAAOT B OCAJO0K. O,Z[HaKO IIpu U30BITKE
HCKOTOPBIX coJien Ha6n}0naeTc;1 PaCTBOPCHUC IICPBOHAYAIIBHO 06pa30BaBIH€FOCSI
ocaJka. DTO CBsA3aHO C HAKOIJICHWEM HWOHOB MeTajljla Ha IIOBCPXHOCTHU
ACHATYPUPOBAHHOTO OeJKa M MOSBJIICHHEM IOJI0KUTEIHLHOTO 3apsaa Ha OCIIKOBOM
MOJICKYJIC.

3ananue npakTuieckou padornb Ne22

OnbiT 1. KauecTBeHHasi peaknusi Ha Oesiok: B mpoOupky BHocATIMI p-pa
sauaHoro oOenka, 0,5 M NaOH, Heckonbko kaneiab CuSQOg,, nmepeMennBaroT.

OmneiT 2. KayecTBennas peaknusi Ha Oesok: K 5 karmsim p-pa ssuyHoro Oelka
n00aBbpTe 3 Karuid a30THOM K-Thl U (ocTOpokHO!) Harpeiite. Ilocie oxmaxxneHus
no0aBbTe (kenaTesnbHO Ha ocanok) 10 kanens NaOH unu NH,OH

OnbiT 3. Ocaxaenne Oenka kucjaoramu. B mpobupky Hameidite 1 mu Genka.
Jlo6aBbTe 1 MIT COJISTHOM KHCIOTHI

OnbiT4. Ocaxkaenne Oejika COJAMM TSLKeJIbIX MeTawioB. B 2 npoOupku
Hanelte ol mu G6enka. B onny nmo6aBbte 1 mi CuSOs. Berpsixaute. B npyryto
npoOupky Haneire AgNO3,

OnbiT 5. OcaxxneHue 0eka 3TWIOBBIM cHUPTOM.B mpoOupky Haneiite 1 i
oenka. /J{o6aBpTe 1 MJI 3THIIOBOTO ciUpTa

3anmosiHUTe TA0AMILY:

OIIBIT Beliecresa Ha6.111011eH1/1e

1.kadyecTBEeHHAA
peakuus

2.
KavyecTBeHHasl
peakuusi

3.0cakaeHue
0eJIKa
KHCJI0TAMHU

4. OcaxaeHue
OeJka COJSIMH
TAKEJIBbIX
MEeTAJLJIOB

5. Ocaxnenune
0eJIKa
THJIOBBIM




CIIUPTOM.

Konmponvnwsie 60npocel K TEOPETUUECKON YACTU TEMBI:
1. Kakue peakiuy Ha3bIBalOT KAYECTBEHHBIMU?
2. Ilepeuncnure npasuna Th npu padoTe ¢ kucioTamu.
3. Kakue mMeTanibl BBI3BIBAIOT JIEHATYpALIMIO Oenka?
4. Yro Takoe neHarypaius oeiaka?
BoiBoa: kakue 3YH 3akpenuiu?

Kpumepuu oueHueanus. YOoeJlemeopumeJlbno cmaeunics npu 8bINOJIHEHUU 6CeX
IKcnepumermoes, Komopboie umerom nojiHoe OQbOPM]leHLle u2 K.

Xopouio cmasumcs. npu GblNOIHEHUU 6CeX IKCNEPUMEHMO8, KOmopvle UMerom
nonHoe opopmienue,3 K.8 u bl600 no pabome.

Omnauuno cmasumcsi npu 6sblNOJIHEHUU 6CEX IKCNEPUMEHMO6, Komopbvle umerom
noJjiHoe Od)OpMﬂeHl/le, 8bl1600 U HAIUYUE OMBEMOB HA 8Ce KOHMPOJIbHblE 60NPOCHL.
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Teme: U3vueHune CBOMCTB MJIACTMACC U BOJIOKOH

Heb: SKCiepuMEHTAIbHO UACHTU(UIIMPOBATH 00Pa31ibl MJIACTMACC U BOJIOKOH Ha
OCHOBAaHMM HMX OTHOIICHWSI K HAarpeBaHUIO M XapakTepa TopeHus, coOJroaas
npaBswia OT u Th

OO0opynoBaHme: MJIacTMacCbl Ha OCHOBE: MOJUATWICHA, MOJIUBUHUIXJIOPU/A,
NOJIUCTUPOJIa, TKAHW HAa OCHOBE X/O BOJIOKHA, IIEPCTH, KAalpoOHA, aleTaTa;
CIIUPTOBKA, CIIMYKH, LHUIILbI, YHUBEPCATbHBIN HHIUKATOP.

KpaTkue TeopeTUIeCKrue CBEACHUS

Ilonumepur BeliecTBa C OYEHb OOJBIION MOJIEKYJISIPHOM Maccoi, colepikaiue
MHOTOKPATHO TOBTOPSIOILYIOCS TPYIITUPOBKY aTOMOB.

[Ipotiecc coenuHeHUsT MHOKECTBA MOJIEKYJI MOHOMEPOB B KPYITHBIE MOJICKYJIBI —
MaKpOMOJICKYJIbI, T. €. 00pa3oBaHHE BBICOKOMOJIEKY sipHOTO coeauHeHus (BMC)
Ha3bIBACTCSA peakyuel nojumepuzayuell.

Ilhacmmaccel — KOHCTPYKTUBHBIE MaTEpUAINbI, COACpXKAIIUe MOJIUMEpP, KOTOPHIH
pu HOPMHUPOBAHUM U3JIEIHS B BA3KO TEKY4EM COCTOSHUH, a NP dKCIUTyaTaIluu —
CTEKJIOOOpa3Hoe.

Onacmomepsvi (KaydyKu) TOJUMEpPHBIE MaTepualbl, CIOCOOHBIE K BBICOKO-
DJIACTHYHBIM M 00paTHMBIM JiehOopMaIlisaM B IITUPOKOM MHTEPBAJIC TEMIIEPATYD.

Bonokna ru6xue n npounsie BMC orpaHu4eHHON JJIMHBI U MaJIbIX IMOIEPEYHBIX
pa3MepoB, MPUTOIHBIC 111 U3TOTOBICHUS MPSKU U TEKCTUIIBHBIX U3CIIUMN.



CaoiicTBa IIacrMace

Lonuomunen: HCOKpaIHCHHLIﬁ MaTcpuail, IIOJYIIpO3padCH, MOJIOYHOI'O OTTCHKA,
9JIaCTHUYCH, )KHpHLIﬁ Ha OIOYIIb, HJ'IaBI/ITBCSI, N3 PaCIUIaBJICHHOI'O MaTcpuajia
MOJXHO BBITAHYTH HUTH,

['opuT cuHEBATHIM IUIAMEHEM C 3aIaxoM ropsuie cseur. lIpomomkaer ropers BHE
IUTAMEHH, TIPU 3TOM € 00pa3iia MajaroT ropsiue Kamiu (0OCTOPOKHO!).

lonueununxnopud: >MaCTUUHBIN MaTepuall, MEXaHUUECKU MPOYEH, MOXKET HUMETh
pasiMuHyl0 OKpacky;llnmaBurcs ¥ HadmHaeT pasyaratbes;l OpUT  KONTAIKAM
IIJJaMEHEM; BHE IUJIAaMEHM TacHET. Bwlaensercs XJIOpOBOAOPOA, KOTOPBIA MOKHO
OOHApPYXUTh MOKPACHEHUEM UHAUKATOPA.

U,e]lﬂ ZJZOZ/la: TBepIIBII)'I, THOKHM MaTcpHuall, MOXCT HMCTh PA3JIMIHYIO OKPACKY,

He HJIaBI/ITI)CSI;HpI/I BHCCCHHHU B IIaM:A Cpa3dy Cropact u 6I>ICTpO CropacT OdaXC BHC
IIJTaMCHMU.

ITocne CropaHuAa oCTacTCA CCpasd 30J1a.

Denongopmanvoecudnas cmona: He HIACTUYHBIA TBEPABIA MaTepHall, TEMHBIX
TOHOB;

He mnmaButcs, pasnaraercs; 3aropaercs ¢ TpyaoMm. BHe miaMeHH MNOCTEIEHHO
TacHET;

[TpotyKThI TOpeHHS UMEIOT XapaKTEpHbIH 3amax (eHona.
CBoiicTBa BOJIOKOH

Xnonok (x/6): MATKWW, TIPUSITHBIA Ha OIyMb, HE UMEET OJIECK; OBICTPO CropaeT;
IIpY TOPEHMH 3amax *xeHoi Oymaru. Ocraercs cepas 30:7a.

Lllepcmb,  wienxk: TOPUT MENJEHHO, 00pa3ys YepHBbId I[IApUK, JErKo
pacTUparoIIMiics B MOPOIIOK; 3amnax xokeHoro pora. [llenk umeer Osieck, MSTKUM,
NPUATHBINA HA omIyTib. [IlepcTh MATKas, MOXKET KOJIOTh, OJIecKa HET.

Kanpon: nnaButcs ¢ o6pa3oBaHHeM TEMHOTO OJIECTSIIEro IIapuKa; U3 paciuiaBa
MOKHO  BBITSHYTh  HWUTH;  TSHETCA, HMeeT  OJleCKk, MOXEeT  ObITh
IIPO3payveH.3aropaeTcsi MNpPHU CHUJIBHOM HAarpeBaHUM C HENPUATHBIM 3allaxoM;
IIpoayKThl rOPEHUs OKPALLIUBAOT YHUBEPCAIBbHBIA UHAUKATOP B CHHUM LIBET.

Jlagcan: roput KontsmmM rmiamenem; [Ipoaykrel ropenns uMmeror 3amnax. baecrur.

Auyemammnoe 60o10kHO: OBICTPO Cropaet, o0pa3yst HEXpYIKUN TEMHBIN HIApUK;

BHe nmuiiaMeHu nOCTENEHHO TaCHET.
3amanue npakTuieckoi padornsl Ne23

I.BLIIIaHLI oﬁpasum IJJaCTMacC M BOJOKOH: IIOJMOTHUIICH, IOJUCTHUPOJI,
MOJMBHUHUIIXJIOPHU [, KallpOH, HICPCTh, XJIOIIOK, allCTaTHOC BOJIOKHO.



Onpenenure CBOMCTBA, 3anoaHUTe Ta0IUILy: « CBOMCTBA IJIACTMACC U BOJIOKOH))
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2.Pemure 3a1a4u:




1.Onpenenure OTHOCUTENBbHYIO MOJIEKYJISIPHYIO MacCy 12 3B€HbEB MOJUATUIICHA.
2.0npenenuTe MacCOBYIO JIOJIIO KayKI0ro 3JIEMEHTa B | 3BeHE MOJMBUHUIXIJIOPUA.

3.0npenenure, B KakoM W3 BeHIECTB (MOJMCTUPOJ WM TMOJUIPOIUIIEH)
OTHOCHTEIbHAS MOJIEKYJIIpHAs Macca 2 3BeHbeB Oy/1eT HanOOJIbIIICH?

KoHnTpoabHbIe BONIPOCHI:

1.YT0 Takoe BEICOKOMOJIEKYJISIPHBIE COETUHEHMS?

2.YT10 Takoe 371aCTOMEPHI?

3.Kakum crnocoOoM MosIyqaroT Kayqyk.

4.I'ne npuMEHSIOT TIACTMACCHI?

CnegaiiTe BIBOJ O NpoaeaHHoi padore: kakue 3YH 3akpenunu?

Kpumepuu ouenueanus. YooenemeopumeabHo cmasumcs npu 8blNOJHEHUU 8CeX
9KCNEPUMEHMO8, KOMOopble UMelom NOJHOe OpopMieHue U omeemsl Ha 3 K.6.

Xopowio cmasumcs npu @bINOAHEHUU 6CeX DKCNEPUMEHMO8, KOomopvle UMerom
noJixoe oghopmienue, peutenuu 2 3a0a4 u omeema Ha 4 K.8.

Omnauuno cmasumcsi npu 6blnoOJIHEHUU ecell pa60mw.

IIpakTnueckas padora Ne 24

Tema: QO0Hapy:KeHHe BUTAMUHOB. JlelicTBUe (pepMEeHTOB

HGJ’IL: OKCIICPUMCHTAJIBHBIM  IIYTCM  HM3Y4YUTb KAa4YCCTBCHHBLIC PpPCaKOHHK HaA
HCKOTOPBIC BUTAMHWHEI,

u3ydyeHue jaeiictBue (pepMeHTOB Ha Kpaxmai. OnpeneraeHusi pojd BUTAMHHOB U
(dbepMeHTOB IS 370pOBbsl 4esoBeka. O00OpyA0BaHUeE: KOJUICKIUS BUTAMUHHBIX
mpenapatoB , ackopOuWHOBasi Kuciora, peiouit xup, FeCl 3- 1%,
KpaxMaJIbHbIA KiekcTep, 5% p-p Wona, pactBop O6poma, 3TaHoi, p-p mmenouu ( Na
OH).

KD&TKI/IC TCOPECTUUYCCKUEC CBCACHUA

BurtaMuHBI — 3TO HU3KOMOJICKYJISIPHBIC OPraHUYECKHE COCIWHEHUS Pa3InYHOU
XUMHYECKOH MIPUPOIBI, HEOO0XOUMBIE TS OCYIIECTBJICHUS
BAXHEHUIINX MPOIECCOB, MPOTEKAIOIIUX B 5)KHUBOM OpPraHU3ME.

Butamun A ( petuHoi ) cyrouHas norpedHocts 0,5- 2,5 mr.

[Ipm ero HemocTaTKe yXyIIIAeTCsl 3pCHHE, 3aMEISAETCS POCT MOJIOAOTO
OopraHu3mMa, 0COOCHHO KOCTEH, HaOII0IaeTCsl MOBPEKACHUE CIM3UCTHIX 000JI0YEK
JbIXaTENIbHBIX MyTEH, MUIIEBAPUTCIILHON CHCTEMBI.



Butamun C( ackopOuwnoBas kwuciota). Cyrouynas motpedHOocTh 50- 100 wr.
Y4acTByeT B OKHCIHTEIBHO- BOCCTAHOBHTEIBHBIX PEAKIUAX, TOBBIIIACT
COMPOTHUBIISIEMOCTh OPTaHU3MA.

OH eqUMHCTBEHHBIN CBs3aH ¢ OEIKOBBIM OOMEHOM. Majno acKOpOMHOBON KUCIIOTHI-
HY>KHO MHOro 6enka. HampoTuB ,ipu xopoieii 00ecrie4eHHOCTH acKOpOMHOBOM
KHCIIOTOM MOXHO OOOMTHCh MHUHUMAJIbHBIM KOJIMYECTBOM Oenka. Jlms
npenynpexaenus C- aButamuHo3a TpeOyercs 20 Mr B cyTku. YToObI O60OpOTHCS €
BUTAMHHHOW HEIOCTATOYHOCTBHIO, HEOOXOJUMO MOBBICUTH COAECPHKAHUE CBEXKHX
OBOUIEH U (PPYKTB B MUILEBOM PALIUOHE.

(mmnoBHUK -1200 Mr, cMopoauHa -200 mr).

Buramun D ( xansuudepon). Cyrounas notpeOHocth 2,5- 10 Mkr. Perymupyer
colepkanve Kaibluss W (dochopa B KpPOBH, MHHEpaIU3alUs KOCTEH
3y00B. OTCyTCTBHME MNPUBOJUT K PA3BUTUIO paxuTa y AETeH U pa3MATYCHHIO
KocTel ( octeornopo3) y B3pocibix. Kambuudepos conepKutcs B prlObeM KHUpe-
125 mxr, nedyenu tpecku- 100 MKr roBspxen nedenu 2, S Mkr. Buramun D noutn
HE pa3pyllaeTcs Npu KyJInHapHOH oOpaboTKe.

3ananue npakruyeckou padorsl Ne24

Oneitr 1. Onpeaejienne BUTaMMHA A B IOACOJHEYHOM  Macje
Ycnosusa 8bINOIHEHUS pabombi:
B mpo6upky Hamumu 1 M1 IOICOTHEYHOTO Maciia U 100aBHIIM HECKOJBKO Karemb
1%-ro pactBopa FeCls;. Eciu HabmromaeTcsi sipko-3eIEHOE OKpallMBaHUE, TO B
MacJie cojieprKajcsi BATaMUH A.

OneiT 2. Omnpenenenne  BuramuHa  C B  fA0JOYHOM  COKe
Ycnosus 8bINOJIHEHUS pabombi:
B npo6upky Hanumu 2 M1 coka u J00aBUIIM BOJBI, ToBes 00bEM 10 10 mit. 3aTtem
n00aBMJIM HEMHOTO KpaxMaJbHOTO KJeHcTepa. 3aTeM MO KarulsiM J0 TMOSBICHUS
YCTOMYMBOIO CHHEro okpamuBanus Ha 10-15 ¢ goOaBisdOT pacTBOp Hoa.
Texnuka omnpeaeneHus ButamuHa C OCHOBaHa HA TOM, YTO MOJEKYJbI
aCKOPOMHOBOM KHCJIOTHI JIETKO OKUCISIOTCS MOJI0M. Kak TOJIbKO MOJ| OKUCTUT BCIO
aCKOPOMHOBYIO KHCIIOTY, CIEAYIOIIas € Karuis, MPOpearupoBaB € KpaxmalioM,
OKpAaCHUT pacTBOP B CUHUM LIBET.

OnbIT 3. Onpexaesienue BUTAMMHA D B pbIObeM JKUpe
Ycnosus 8bINOJIHEHUS pabomul:
B nipo6upky nHammmm 1 M peiObero xupa u npwimiau 1 M pactBopa 6poma. Ecnu
HaOJIOMAaeTCsl  3€JI€HOBATO-TONy0O€ OKpalllMBaHWE, TO B JKUPE COJEPKaJCS
BUTaMuH D.

OnbIT 4. JleiicTBUE aMuUJIa3bl CJIIOHBI HA KpaxmaJl
Venosus 8bINOTHEHUS pabomul:
1. IlpenBapuTenbHO MPOIOJIOCKAB POT, HaOpanu 2-4 MII CIIOHBI U TOMECTUIH B
MaJIeHbKUI MepHBIA HuMHApP. B nmnuaap nodasunu Boxbl, qoBens o0bEM a0 10
MUL



2. Cmemanu 5 M pactBopa Kpaxmaina ¢ 1 mi pactBopa ¢pepMeHTa B MalICHbKOMN
men3ypke. Yepez 30 c¢ mocie mnepeMelmrBaHUS B3SUIM KaIUIIO IOJy4E€HHOTO
pacTBopa W HpOBepwWIHM €€ Ha CoJepKaHWe Kpaxmalna, IepememiaB e C Karuiei
pacTBopa Moja Ha IMpeAMETHOM cTekie. Eciau kpaxman emié He MPUCYTCTBYET, TO
HE00X0IMMO TPOBEPATH pacTBOp uepe3 Kaxasie 30 ¢ A0 Tex mop, Moka Kpaxmai
CTaHET HE OOHAPYKUBACM.

3anosiHuTe TA0MHILY:

HaszsBanue BemecrBa | Ha0uronenus
onbITa

1.
Onpenesienue
BUTAMHUHA A B
MOJACOJTHEYHOM
MacJje

2.0npenenenue
sutamuna C B
f10JIOYHOM COKeE

3.0npenenenue
putamuHa D B
pPbIObEM KHpe

4.JleiicTBHE
aMMJ1a3bl
CJIIOHBI HA
KpaxmaJ

Konmponwsnsie 6onpocwsl k TeOpETUICCKON YaCTH TEMBI:

1.Kakoii BUTAMUH oOJtaraer AHTHOKCUIAHTHBIM nevicreuem?
2.KakoBbl CTPYKTYpHBIE O0COOEHHOCTH BUTAMHUHA E?
3.Ilepeunciure TOJOKECHUS TPABUI TEXHHKH OC30MACHOCTH IIPH BBHIIOJHCHUH
onbITa

4.Ilouemy nisi oOHapyKeHHs BUTaMHHA E HCHONB3YIOT a30THYHO KHCJIOTY WIIH
pactBop xJsiopuza xenesa (I11)?

5.Kakoli BOAOpPacTBOPMMBI BHTAMHH TPHUHHMAIOT TPU HWHQPEKIUOHHBIX H
MPOCTYAHBIX 3a0osieBanmsx? Kakue mpoayKThl muTaHUs Hambosee OoraThl ATUM
BUTAMUHOM?

6.K kakoMy KJj1accy coeIMHEHUN MOXHO oTHecTH BuTaMuH C? Ha kakux peakuusax
OCHOBAHO €ro Ka4eCTBEHHOE U KOJMYECTBEHHOE OIpeeseHne?



Kpumepuu ouenusanun: YooenemeopumenovHo cmasumcs npu 6bInOJIHEHUU 8CeX
9KCnepumMeHmos u 3 KOHMPOAbHBIX BONPOCO8, KOMOpble UMeom NOIHOe
oopmnenue.

Xopowio cmasumcs npu 6bINOIHEHUU 6CEX IKCNEePUMEHMO08, KOMmOopbvle UMEem
noJHoe oghopmienue, omeemol Ha 4-5 KOHMPOILHLIX BONPOCO8, 8bIBOO NO pabome.

Omauuno cmasumcsi npu 6blNOJIHEHUU B6CEX IKCNEPUMEHRMOB, KOmMopbsle umerom
noJjlHoe Od)OpMﬂeHue, 661600 U HATIUYUE OMEEMO8 HA 6Ce KOHMPOJIbHblIE 60NPOCHL.

IIpakTnueckas padora Ne 25

Tema: AHAJIN3 YVIJIEBOAOPOAOB

I.[e.m;: IIPOBCCTHU aHaJIn3 YIJICBOAOPOAOB, OIIPpCACIINTD COACPIKAHUC
BOOOPACTBOPUMEBIX KHCJIOT H HICHO‘IGIZ B I'CM wu Hamuume MeXaHHYCCKUX
HpHMCCGﬁ B MacCJIC, €ro I[I/ICHepFI/IPYI-OIHCﬁ CITOCOOHOCTH U OLOCHKH IIPHUI'OJHOCTH
CT0 K 3KCINIyaTalluu.

Oo6opynoBanme: npoOUPKH, BOJHBIC BHITSKKM ['CM: CHUHTETHYECKOE MAacIo,
MUHEpaJdbHOE Macio, cojspa, OeHsun AM-92, KkepocuH; WHIAUMKATOPBI:
(beHondTanenH U METUJ OPaH>KEBBIM, MUNETKH, CyIbQUA HATPUS, UOIUJ KaJus,
BOJa TUCTUJUITMPOBAaHHAS, KOJObI KOHUYECKHUE, BOPOHKHU.

Kpatkue TEOPETUYECKHE CBEJICHUS
JInst cOBpEMEHHBIX MAIIUH HCTOIb3YEeTCsl TOIUIMBO, SBIIAIONICECS MPOJAYKTOM
nepepabotku HedTu. HedTh ipeacTaBiser coO0i HEOAHOPOAHYIO CMECH, UEPHOTO
WM KOPUYHEBOTO IBETa IIOTHOCTHIO oT 0,75 mo 1 kr/m, copepxkamas 83-87%
yraepona, 1-3%kucnoposa, cepsl, a3oTa, 12-14% Bogopona. B pesynbraTte npsmoi
NMEePETOHKH HeMTH TONYYAOT CISAYIOIINEe TUCTUIUIATH: OCH3WH, JIUTPOUH,
KEpOCHH, COJISIPY.

beH3nH — roprouas cMech JETKUX YTIEBOAOPOJOB C TEMIEPATYPOIl KUIIEHHS OT
33 nmo 205°C (B 3aBucumoctu OT mpumeceit). [lnotHocts okono 0,71 1/cm>.
Temneparypa 3amep3anus —71°C B ciydae HCHOJIB30BaHUS CIEIHATBHBIX
MIPUCATIOK .

B coctaB OeH3rHa BXOJAT CIEAYIOLIUE YIIIEBOAOPOIbI:

l.AnkaHbl HOPMAJBHOTO CTPOEHUWS: HAYWHAsl C IEHTaHa, YrJI€BOAOPOJBI 3TOrO
pAla XapakTepU3YIOTCAd HU3KUM OKTAaHOBBIM YHCIOM, MNPUYEM YEM BBIIIE HX
MOJIEKYJISIpHAsE Macca, T€M OKTaHOBOE€ 4uciao MeHbme. CylmecTByeT MOYTH
JIMHENHAs1 3aBUCUMOCTb OT UX MOJIEKYJISIPHOM MAcCCHI.

2.AnKaHbl Pa3BETBIEHHOTO CTPOCHUS: PA3BETBICHUE MOJIEKYJ MPEACIBHOTO psiaa
YBEJIMYUBACT JICTOHAIIMOHHYIO CTOMKOCTh, TaK y OKTaHa OKTaHOBOe uuciio 20, a y
2,2,4 - TpumMeTtmiirekcana 26. 3. AJKeHbI: TOSBJIEHUE ABOWHOMN CBS3M B MOJICKYJIE
y/B HOPMaJILHOTO CTPOEHHUS BBHI3BIBACT IOBBIIIIEHNE JETOHAIIMOHHOM CTOMKOCTH,
M0 CPAaBHEHHIO C COOTBETCTBYIOIIMMU YTIIEBOIOPOIAMH.



4 IluknoankaHbl: TEPBbIE MPEACTABUTENN PAJIOB LMKJIONEHTAHA W LUKIOT€KCaHa
o0nafaroT OOJBIION JETOHAIIMOHHOM CTOMKOCTBIO, OCOOEHHO 3TO OTHOCUTCA K
IUKIONEHTaHy. DTH YIJIEBOJOPOABI SIBIISIOTCS IIEHHBIMH COCTABHBIMU YacTsIMU
OoensuHa. [Ipu yBeaMyeHUH MOJIEKYJISPHOM Macchl IUKIONapauHOB OKTaHOBOE
yucio cHkaetcs. [Ipu 3ToM, yem IMHHEe 1elb, TEM HIKE OKTAHOBBIE YHCIIa, a
yBEIMYCHHE OOKOBBIX IIETICH MOBBIIIAET JETOHAIIMOHHYIO CTOHKOCTb.

5.ApeHBbI: IOYTH BCE MPOCTEHIHE apeHbl psiga OCH30J1a UMEIOT OKTAHOBBIC YHCIIA
OKOJIO WU OJIU3KO K BBICOKOOKTaHOBBIM. OJTHAKO COJIep)KaHuE apeHOB B OEH3MHAX
cieayer orpanuuuth - 50%. UpeaMepHo apoMaTU3UPOBAHHOE TOIUIUBO MOBBIIIAET
OOIIYI0 TEMIIEPATYpPy CTOPaHUS M YBEIMUMUBACT TEIUIOHATPSHKEHHOCTD ABUTATEIIS.

Jlis yBenmW4eHHs OKTAHOBOTO 4HCIA, T.C. JJIA YIydIIeHHs KayecTBa OEH3MHA
BBOJIST TETPAdTUIICBUHEI. B 3TOM ciiyyae O€H3MH HA3BIBAIOT ATHIIMPOBAHHBIM.
PaGora ngBuratens Oynmer HaaexxHa W d(QexkTHBHA B TOM  Ciydae,
ecyiv OEH3UH YJIOBJIETBOPSET OCHOBHBIM JKCILTyaTaI[MOHHBIM TPEOOBAHUSIM:

1) oOnagaeT aHTUIETAHAIIMOHHON CTOMKOCTHIO ,2) 00pa3yeT KaKk MEHBIIE CMOJI B
Oakax W Harapa Ha TOPIOYUX JCTANAX JBUTATENs, 3) HMEET BBICOKYIO
CTaOMIIBHOCTD, 4) HE BBI3BIBACT KOPPO3HIO,S) HE COMCPIKUT BOABI M MEXaHUICCKUX
IIPUMECEN.

J3enpHOE TOIUBO (yCTap. COJISIp, pasr. COJSIpKa, CONSIpa) — KUIKUAN MPOIYKT,
WCITIOJIB3YIOMIMICS KaK TOIUIMBO B JU3EJILHOM JIBUTATEJI€ BHYTPEHHETO CrOpaHUsl.
OOBIYHO TOJ ATUM TEPMUHOM TIOHHUMAIOT TOIUTMBO, IIOJyYaromeecs |3
KEPOCHMHOBO-TA30MJIEBBIX (DpaKIMil MPSIMON IEPErOHKHU HEPTH.

Jlnst obecrniedeHrsi BBICOKONPOU3BOAUTEIBHON U IJUTEIBHOU pabOThl AU3EIbHBIX
JBUTATENIEHN TOIIMBO JIOJKHO YJOBJIETBOPATH CIAEAYIOIIUM TPEOOBAHUSIM:

l)VImeTs  XOpouIyr0  CaMOBOCIUIAMEHSEMOCTb,  2)UMETh  OIpPEIEICHHbIN
(bpaklMOHHBIM COCTaB H  BS3KOCTh,3) 00JagaTh JOCTATOYHO XOPOIIUMH
HU3KOTEMIIEPATYPHBIMU CBOMCTBaMU,4) HE cOACpKaTh (PAKTUUECKUX CMOJI U OBITh
XUMHUYECKU CTAaOWIIbHBIM,S) HE BBI3BIBATH KOPPO3UIO METAIIOB, 6) HE COJIEpkKaTh
MEXaHUUYECKUX TMpuMeced U BOAbL7) 001agaTh BBICOKON (GUIBTpYIOLIEH
CIIOCOOHOCTBIO.

TomnmmMBO HE [OKHO COJEpXKAaTb HU KHUCJIOT, HHU IIEJIoYerd ,T.K cepa,
HEOPraHWYECKUE KHUCJIOTHl M IIEJOYM B TOIUIMBE BBI3BIBAOT KOPPO3HIO U
YBEIIMYMBAIOT M3HOC JeTaned pasurarend., nosromy ['CM, copepxamue wux,
HENPUTOJIHBI K SKCIUTyaTalllH.

A ompenenuTh HUIMYWE KHCIIOT B TOIUTMBAX  MOXHO  MPOCTCHIIMMU
(Ka4eCTBEHHBIMH) METOJaMU: JJOCTaTOYHO B TOTOBBIC BOJHBIC BBITSKKH JOOABHTH
WHJUKATOPhl: B OJHU-CIIUPTOBOM pacTBOp ¢eHondTanenHa, B CICAYIOMNUE -
pPacTBOpP METUIIOPAHIKEBOTO.

[Tpu HaIMUMU KUCTIOT - OKpacka ¢ METUJIOPAH)KEBBIM MPUOOPETET KPACHBIN 1LIBET,
IpU HaJUuuu mienouyer-pactBop ¢ (enondrarennom oxpacurcs B PO3OBBIU



nser. B wupeane, B kauectBeHHOM ['CM He HOMKHBI OBITh OOHApyXeHBI HU
KHMCJIOTBI, HU IIEJIOYH.

JNucneprupymwoiieii cnocodoHoctbio  (JI.C.)-Ha3pIBalOT CIIOCOOHOCTH  Macia
MPEISATCTBOBATH CIUITAHUIO YIVIEPOJUCTHIX YaCTHUI] U YJIEPKUBATh X B COCTOSTHUU
YCTOMYUBOM CYCIIEH3UH.

Jlucrieprupyromuye CBONCTBa XapaKTEPU3YIOT CIIOCOOHOCTh Macia 00ecreunBaTh
HEOOXOIUMYIO YHCTOTY JICTAJICH JIBUTATEIIA, ITOICPKUBATH MPOTYKTHI OKUCIICHUS
¥ 3arPS3HCHHS BO B3BEIICHHOM COCTOSIHUH.

Yem BBIIIC MOOIIC-AUCIICPIUPYIOIIUC CBOMCTBA Macijia, TCEM OoubIIIe
HCPACTBOPUMBIX BCHICCTB - IIPOAYKTOB CTAPCHUA MOKET YACPKHUBATLHCA B
pa60Ta}0meM Macie 0Oe3 BbIIMaACHUA B OCaAOK, TEM MCHBIIC JIaKOO6pa3HBIX
OTJIOKCHUMN U HaraposB 06pa3yeTc;1 Ha IropAa4ux ACTAJLIX.

Ompenenserca I.C.  METOOOM «MACJAAHOI0  NATHA», CYIIHOCTb  KOTOPOTO
3aKJIIOYAeTCs B HAHECEHMM Kallld paboTamollero Macia Ha (UIbTPOBAIbHYIO
Oymary u ompeecHHs XapakTepa XpoMaTorpaMMsl 1o mkaie (1).

Ilo uBeTy U pa3Mmepy IsATHA IPOU3BOAAT IIPEABAPUTEIBHYIO OLIEHKY COJNEPKAHUS B
Maciie HEPaCTBOPUMBIX B OeH3HHe 3arpsA3HECHUN.
CoOTHOILIEHUEM JIBYX XapaKTEPHBIX 30H — 30HbI AU(P(Y3UH U 30HBI LIEHTPAIBHOTO
AJpa - ONpenessieTcs Tucneprupyonas criocoOHOCTh MacJa.

Uewm mmpe 30Ha auddy3un, TeM JTydilie TUCIeprupyonue CBOMCTBa Maca.

B cayuyae morepm macimom aucneprupyromieit cnocobHoctu 3oHa auddysun Ha
XpOMaTorpaMMax OTCYTCTBYET.

J{1st Ipo0TKEHUS UCTIOJIH30BAHKSI MOTOPHOTO Macja He0OX0IMMO MPUCYTCTBUE B
HEM aKTUBHOW YaCTH ITPUCATOK C MOKOIIE-IAUCIEPTUPYIOLIIMMHU CBOVCTBAMMU.

«Illkana obpazuoe kanenvHo RPOOLL)

| Hikana oOpaznon KancbLuoii upodis

z cBeTI0-cophiii — Genbii CBETJIO-CCpHIi cepurit TEMHO-CEphl HEpHBII

R cephiit cephiii — TEMHO-CCpPBl it T Pl - uep i YepHBIH

cBeTno-cephi i cepuit cepbiit — TeMHO-cephi it TCMHO-CEphI i TEMHO-CepR i — ucpHm

Baaa 6 7 8 9,

R

z MEPHBIA, OTA. Y4-KH TJISAH- epumnlit — cnabo- O'L. IEPHBI C [TIAHUCBBIM TONCTHIH IAAHUCBHIH w0l Z — ueHTp
HEBHIE TAANIEBBIH GrieckoM

R HEPHBIH YCpHBIR vepH it HCpHBIF R —xpaesas 3ona

D TEMHO-CEPbI i - YCPHBIH TEMHO-CEPBIH — YEPHEH TEMHO-CCPBIH — YCPHBIF HeT D — zona nuddyzuu

Omnenka ot 1 10 3 Gayuta — mokaszaTesb O4eHb XOPOIIIHii;



oT 3 10 5 0aI0B — XOPOIIO;

OT 5 10 7 — NOCPEACTBEHHO;

oT 7 10 8§ — IJI0XO;

8, 9 -o4eHb MI0X0 U MACJIO MOAJICKUT 3aMEHE.

OreHka TUCTIEPTUPYIONTUX CBOMCTB IO ITKaJe T0DKHA OBITh OT 1 10 5 6ayuios.
3ananue npakru4yeckou padorsr Ne25

OnpiT 1. Onpeneantsb coaep:kKaHue BOJAOPACTBOPHMMbBIX KHCJIOT M IIeJ04eil B
I'CM.

Cywnocms memooa 3aKnouaemcs: 8 U3eiedeHuu 8000PACMEOPUMbBIX KUCIOM U
wenouet uz I'CM 600o1ti u onpedenenus peakyuu cpedvl ¢ HOMOWbIO UHOUKAMOPA.

1. JoGaBbTe B 2 ipoOupku ¢ BoITsKKamu u3 ['CM no 3 karm denondranenHa.

2.B napyrue 2 mnpobupku ¢ BeITsDKKamMu w3 ['CM  noGaBpTe mo 2 Karuiu
METHUJIOPAHKEBOTO.

3.HaGmroaeHus 3aHecuTe B TaOIUITY:

Ha3BaHUE Oxkpacka Oxkpacka
dbeHondTarenHoM | METHIIOPAHKEBBIM

1.
CUHTETHYECKOE
MacjJio.

2.MuHepanbHOE
MacJo.

Oxpawueanue pacmeopa (heHoapmaneunom 6 po306blil ysem noxazvieaem Ha
npucymcmeue 8 HeghmenpoOyKmax wjeiodu, a MemuiopaHiCesbiM 68 MATUHOBbIU -
HA NPUCYMCcmeue KUciomol

BoiBoa: kakoii u3 mpeacTtaBieHHbIXx ['CM mnpuBeAeT K HaMMEHBIIEH CTENEHU
KOPPO3UH JETAJICN U ABUTATEIIS] MAIIUHBI?

OnbIT 2. OnpeneieHne TETPAITUICBUHIIA B OeH3uHe. /[00aBbTe B MPOOUPKHU C
OCH3MHOM pacTBOp cyiabduaa HaTpus, (MOXKHO JOOABUTH PACTBOP MOAUIA KaJus).
Ecnu BbINan ocaiok 4epHOTO WM KEJITOro 1BETa, TO B MpoOax ObLI MOH CBUHIIA.
Pb?* + S = Pb S Pb?" + |- = Pb |, uepHblii 0camok KenThlil 0cagoK

OnbIT 3. «OnpenejseHue TMCHEPrupyromieii CnoCOOHOCTH MACED).

1.Hanecure karmuto oTpaboTaHHOTO Maciia Ha (GUIBTPOBATILHYIO OyMary.

2.CormnocTaBbTe MATHO C PUCYHKOM-IIIA0JIOHOM.



3.0mnpenenute Ha XpOMaTOrpaMMe U MOANUILIUTE:

Ilenmpanvnoe a0po, COOTBETCTBYIOIIEE PACIUIbIBY KalUId Ha IOBEPXHOCTH
Oymaru; 3Ta 30HAa IIO3BOJISIET CYJIUTh O CTENEHM 3arpsA3HEHHOCTH Macia
YIJIEPOIUCTHIMU YaCTULIAMM.

Konbuegyro 30ny, O4YEpUYEHHYI0 HEpPAacCTBOPHMMBIMH B Macle MPOAYKTaMH
OKHUCJICHHUSI.

3ony oughgpy3zuu, o6pa3zoBaHHYI0 B pPE3yJibTaTe MPOXOKIACHUS HEPACTBOPUMBIX
YaCTUIl Yepe3 Mopbl OyMaru.

3oHa qudy3un roBOpUT 06 OCTATOUHOMN AUCTIEPTUPYIOLIEH CITOCOOHOCTH.
4.0npenenute HAMMUME(OTCYTCTBUE) MTPUCATOK U BOJIBI.

5.PaccumTaiite qucneprupyroiryto criocooHocts (.C.) macen no ¢popmyre:
_d-d
q.C= DD (ycn.en.)

d — cpeanuii AEaMETP ICHTPAIBLHOTO AAPa BMECTE C KOJIBIICBOM 30HOM (MM.).
D — cpenuuii nuametp 30HbI U dhy3un (Mm.).

Hkana 1.

. " 3ona ougpysuu

1] enmpanvnoe a0po

Konvuyesas 30na

6.Pe3ynbTaThl U3BMEPEHUN 1 BHIYUCIICHUN 3aHECUTE B TAOJIUILY

«/ucneprupytomiast ciocOOHOCTh Mace»:

Bun d D Jlucneprupyviomas
MacJja o) | (i) CIOCOOHOCTDL
) 71 (A.C.) (vea.en.)




Eciu J[.C. oxaxercs Menblie 0,3 ycn.en., TO IJUCHEPrUPYIONIME CBOMCTBa
HEYIOBJICTBOPHUTEITHHBI U Heo0XoIruMa 3aMeHa maca!

BeiBoa: kak Bbl cumTaere, NpUTOJEH JM K JalbHEHIIEMY HCIOJIb30BAHUIO
npeaiokeHHbI oOpazen Macia? O00CHyHTe CBOM OTBET.



