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IMPABUWIA ITOATI'OTOBKMU K ITPAKTUYECKUM 3AHATUAM

1. JIns mnoBeimieHUst 3((HEKTUBHOCTU MPAKTUUYECKUX 3aHATHH M aKTUBHOTO
y4acTus B HHUX Ka&XJIOr0 HYKHO 3apaHee TOTOBHUTHCS K OYEpEIHOU
OpaKTHUYECKO padore.

2. IlogroroBka Kk paboTe CKIAAbIBA€TCd M3 OCBOEHHUS TEOPETUYECKOIO

MmaTepuana, OTHOCSIIErocss K paboTe, M3Y4eHMs] LEIM U COJAEp’KaHUs

MPAKTUYECKOTO 3aHSATHS.

3amaHus BRIMONHSIOTCS HA 3aHATUAX BCEH IPYIION 0JTHOBPEMEHHO.

[To pe3ynbpTaTaM MPaKTUYECKOTO 3aHATHUS KKl CTYACHT, BBHITIOJHUBIIHIA

3alaHHBI 00BEM pabOThI, MOIYYaET OLICHKY.

5. OrueHKy Mo MPaKTUYECKOMY 3aHITHIO, C YYETOM CPOKa BBHIMOJIHEHHS paOOTHI,
Br1 nonyuaere, ecnu:

— 3aJJaHKE€ BBINIOJHEHO 0€3 OIMOOK U B MOJHOM 00BEME;

— ClIeTIaH aHaJN3 BHIMIOJTHEHHON pabOThI U BBIBOJI IO pe3yJbTaTaM paldoThI;

— MOXeTe 00BSICHUTD BBIIOJHEHUE 0000 3Tana padboThI.

Ecnmu B mporiecce MOATOTOBKM K MPAKTHUYECKUM 3aHATHSIM WU TPU UX
BBHITIOJTHEHUH Yy Bac BO3HHUKAIOT BOIIPOCHI, pa3pelInTh KOTOPhIE CAaMOCTOSITEIEHO
HE YHAércs, HEOOXOOUMO OOpaTUTBCS K MPENnoJaBaTeNI0 Il MOJYyYEHHUS
pPa3bACHEHUM.
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IIpakTHYyeckoe 3aHSITHE N0 TeMe
OIIPEAEJIEHUE MACCOBOMH JOJIM XUMHNYECKHUX 2JIEMEHTOB B
CJIO’KHOM BEHIECTBE

Llenv: chopMupoBaTh HABBIKM PEIICHHS 3ajad Ha OINpeeieHHe MacCOBOM
JIOJIU AJIEMEHTOB B CJIOKHOM BEIIIECTBE.

Kparkue TeopeTrudeckue cBeieHUsI

[IoMUMO KOJUIOMJHBIX CYIIECTBYIOT pacTBOpPbl HUCTUHHBbIE. B  Hux
PaCTBOPEHHOE BEIIECTBO MPUCYTCTBYET B BHUJE CaMbIX MAaJICHbKHUX YacCTHUIl, HA
KOTOPOE OHO CITIOCOOHO pacmaiaThCsi: MOJEKYJ WM MOHOB.

PactBopsl — OJHOPOJIHBIE CMECH, COCTOSIIME U3 JIBYX WIM Oojee
KOMIoHEeHTOB. Kak mpaBuiio, eciau OJHUM M3 KOMIIOHEHTOB PacTBOpa SIBJISIETCS
BOJIa, €€ U HA3BIBAIOT

— pacTBOPUTEJIEM, OCTaJbHbIE KOMIIOHEHTHl — PACTBOPEHHBIMHU BEIICCTBAMM.
OmauM u3 criocoOOB  BBIPAKCHHS KOHIIGHTPAIIMHM  SIBIIICTCSI MaccoBasl JIOJS
PacTBOPEHHOTO BEIIeCTBa (W).

w=m B-Ba/ m p-pa *100%

NHcTpyKums mo BHINOJHEHUIO IPAKTHYECKOI padoThl

Ilpumep 1. Berauciauth coctaB Cu(OH)2 B MacCOBBIX OJSX.

Pewenue: Haxonum MoJIEKYJISIPHYIO MacCy BCETO BEIIECTBA!

M (Cu(OH)2)=98r

[To dhopmyIte BBIUKMCIIIEM MAaCCOBYIO JIOJIO KAX0TO AJIEMEHTAa B BEIICCTBE:

w=m B-Ba/ m p-pa *100%,

HCIIOJIb3Ys OTHOCUTENIbHBIE aTOMHBIE MACChI KaXI0T0 DJIEMEHTA!

w(Cu)=64r/ 98 r * 100%=65,4%

w(0)=32r/98 r * 100%=32,6%

w(H)=2r/ 98 r * 100%=2%

3aiaHue HA PaKTU4YeCKoe 3aHsITHE

Brinonnute 3amanus 1, 2 nMCbMEHHO B TETpaau JJIsl MPAKTUYECKUX 3aHSATHI,
WCIIOJIb3YsI PUBEICHHBIN BhIIIEC YYCOHBIN MaTEpHAIL.

3aoanue 1. Bemuuciuts cocTas Al2(S04)3, H3PO4, CO2,

KMnO4, CH3COOH, Zn(NO3)2, H2Si03, CaCO3 B MacCOBBIX
JTOJISIX.

3aodanue 2. OnpenenuTbh MAacCOBYIO JOJIIO KHCIOPOJA B CEPHOU KHUCIIOTE,
TUJPOKCHUAC MarHus?

ObecneuenHocmb  Npakmuuecko2o  3awamusi  (cpedcmea  00OVYeHUs):
IeEpUOAMUECKasl CUCTeMa XuMudeckux anemenToB .M. Menzaeneena.

Peszynomam: pemensl 3a1a4uu.

KoHTpoJib U oLleHKA Pe3yJIbTATOB OCBOEHUSA

TpeboBaHUs K OLICHUBAHUIO PEIICHUS 3a1a4

MaxkcuMmaibHas olieHKa — 5 0aju1oB.

3a BepHOE BBHITIOJIHEHUE 3a/1aHusl | — MOJOXKUTENbHAs OlleHKa, 2,5 Oaia.

3a BepHOE BHITIOJHEHHE 33/1aHUA 2 — OJIOKUTENbHAS OIEHKA, 2,5 6aia.

3a HEBEpHOE BHITIOJIHCHHE 3a/1aHui 1, 2 — oTpuniaTenpHas omneHka, 0 6amios



IIpakTHyeckoe 3aHATHE IO TEMe
COCTABJIEHHUE DJIEKTPOHHBIX ®OPMYJI
L]ens: oTpabOTATh HABBIKA COCTABJICHUS AJIEKTPOHHBIX (HOPMYIT
Kparkue Teoperudeckue cBeieHUs

JIaHHBIE O CTPOEHUU SApa U PACIIPEAECIEHUH IIEKTPOHOB B aTOMaX MO3BOJISIFOT
paccmotpers [ICXD JI.M. MenneneeBa ¢ (QyHIaMeHTaIbHBIX (U3HUECKUX
no3uuuid. OJHO3HAYHBIM NMPU3HAKOM XMMHUYECKOT0 3JIEMEHTA SABIISIETCS 3apsij sapa
Z, onpenensieMplii YUCIOM IMPOTOHOB B SIAPE W PABHBIA MOPSIKOBOMY HOMEPY
anemenTa B [ICXD. OTHOcuTEnbHAs aTOMHAsi Macca — yCpeIHEHHOEe 3HayeHue Ar
M30TOMNOB MPUPOAHON cMmecu. O0miee YUCiIO 3JIEKTPOHOB B 3JIEKTPOHEUTPAIbHBIX
aTOMax paBHO YKCIY MPOTOHOB B SAJIPE WX MOPSIAKOBOMY HOMEPY AJIEMEHTA.

Yuciio sHEpreTHYecKux ypoBHEN, HA KOTOPBIX PacloiaratoTcs 3JIEKTPOHBI B
aToMe, onpeenseTcs HoMepoM nepruoaa. Yem Ooipliie HOMEp Neproja y AJIEMEHTa,
TeM OO0JIblIE IHEPIEeTUUECKUX YPOBHEN B €r0 aTOME.

HNHCTPYKIUSA 0 BBHINOJHEHHIO NPAKTHYECKOH padoThI

[Inan XapakTEpUCTUKM XHMHYECKOTO JJIEMEHTAa II0 IIOJOKEHUIO B
nepuoandeckoi tabmuie JI.1. Menneneesa.
Ha3BaHue XMMHYECKOr0 3JIEMEHTA, €r0 CUMBOIL.
OTHOCUTENbHAsA aTOMHAs Macca (OKpPYIJIEHHO /10 LIEJIOr0 YHCIa).
[TopsankoBbIA HOMED.
3apsna aapa atoma.
OO111€€ YUCI0 ITEKTPOHOB.
Homep nepuona, B KOTOPOM pacIookeH JIEMEHT.
Homep rpynnsl u noarpynna (rjiaBHas Wid NoOOYHAs), B KOTOPOM
PACITOJIOKEH DJIEMEHT.

NoabkowbdPE

8. Cxema cTpoeHus aToma (pacrpeieieHUe JIEKTPOHOB IO JIEKTPOHHBIM
CJIOSIM).
Q. XUMHUYECKHE CBOMCTBA IPOCTOTO BElIECTBA (METAT UIIM HEMETasll).

3aiaHue HA MPaKTU4YeCcKoe 3aHsATHE
BrinmonauTe 3aanus 1, 2, 3 TMCbMEHHO B TETPaAu JJIs IPaAKTUYECKUX 3aHATHH,
WCIIOJIb3YsI PUBEICHHBIN BhIIIEC YYCOHBIN MaTEpHAIL.
3aoanue 1. llonb3ysch IJIAHOM, JalWTE€ XapaKTEPUCTHKY CIIEAYIOIINM
anementam: Li, Be, B, C, N, O, F, Ne, Na, Mg, Al.
3adanue 2. Pacnionoxute B MOPSAKE YCWICHUS METAJUIMYECKUX CBOMCTB
XUMHUYECKUE JIEMEHTHI:
a) KpeMHUH, HATpUM, ATFOMUHUHN, MarHuii; 0) Oapuii, OCpUIUIUMA, KaJbIIHi,
MarHuu.
3adanue 3. PacnosoxkuTe B TOPSAIOKE YBEIWYEHHUS PATUyCOB AaATOMOB
XUMHUYECKUE TIEMEHTHI:
a) almoMUHUH, XJ10p, Pocdop, cepa;
0) aTIOMHUHMIA, KUCIIOPOJI, KPDEMHUH, YTIIEPOI.
ObecneuenHocmb — Npakmuyecko2o  3awamusi  (cpeocmeéa  00OyuYeHUs):
IIEPUOANYECKAS] CUCTEMA XMMHUUYECKUX temMeHToB JI.11. Menneneena.
Pezynomam. cocTaBiaeHBI AIEKTPOHHBIE (POPMYJIBI AaTOMOB XHUMHUYECKUX
AJIEMEHTOB, ONPEAEIICHbI 3AKOHOMEPHOCTU U3MEHEHUS CBOWCTB.
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Bonpocsl 1151 3aKpenJieHus1 TEOPEeTHYECKOr0 MaTepuasia
1.Kak ycTpoeH atom?
2.B 4eMm CyIHOCTh KBAaHTOBO-MEXaHUYECKON TEOPUHU CTPOCHUHN aToma?
KoHTpoJIb 1 O1leHKa pPe3yJIbTATOB 0CBOEHMSI

TpeboBaHus K YCTHBIM OTBETaM

1. ConepxaTenbHOCTh, T. €. MOJHOE, MPABUILHOE U KOHKPETHOE OCBEIICHUE
3asIBJIEHHOW TE€MBI, BOIIPOCA, POOJIEMBI.

2.JlornuHOCTB, T. €. TIOCIIEIOBATEIBHOCTh W3JIOKCHHSI, apTryMEHTAITUS
TEOPETUUECKUX MOJIOKEHUH hakTamu uiti 00od1menne HakToB u HopMyIupoBaHUE
BBIBOJIOB.

3.Kon1enTyansHOCTh U3TI0KEHHSI: PACCMOTPEHHUE PA3IMUHBIX TOYCK 3PEHUS,
KOHIIETIIIMI, BBIPAKEHNE CBOEU TOUKH 3PEHHUS.

4. TIpaBHIIBHOCTh M YMCTOTA PEUH, BJIAJIEHUE TEPMHUHOJIOTHEH.

5. OMOILIMOHAJIBHOE OOTAaTCTBO peuH, 00pa3Hoe, U IPKOE BEIPAXKEHUE MBICIICH.

TpeboBaHus K OLICHUBAHUIO PEIICHUS 33724

MaxkcumaibHas OlieHKa — 5 0aJUIoB.

3a BepHOE BBINIOJIHECHUE 3a/1aHUs | — MOJIOKHUTENbHAS OlleHKa, 1 6asl.

3a BepHOE BBINOJHEHUE 3aJIaHuK 2, 3 — MOJIOKUTEIbHAsI OIICHKa, 1o 2 0asa
3a KaxKJ10e.

3a HEeBEpHOE BBIMOJIHEHUE 3a1aHuil 1, 2, 3 — oTpuiiatenbHas orieHka, 0 6ayioB

IIpakTuyeckoe 3aHsTHE MO TEMe
PEIIEHUE 3AJTAY HA HAXOKJIEHUE MACCOBOM 101U
BEHIECTBA

Ilenv: chopMupoBaTh HABBIKH PEIICHHS 337ad Ha HAXO0XJICHHE MacCOBOU
JIOJIU BEIIECTBA.

KpaTtkue TeopeTnueckue cBeaeHus

PactBopsl — romoreHHbie (OJHOPOAHBIC) CMECHU, COCTOSIIME M3 JBYX WU
0osee KOMIIOHEHTOB. B MCTHMHHBIX pacTBOpax BEIIECTBO MPHUCYTCTBYET B BHJIEC
CaMbIX MJICHbKUX YaCTHI], HA KOTOPOE OHO CITIOCOOHO pachaaarhbCs: MOJIEKYJ HIIN
noHoB. Kak mpaBuiio, eciu OJJHUM U3 KOMIIOHEHTOB pacTBOpa SIBISECTCS BOJA, €€ U
HA3bIBAIOT PACTBOPUTENIEM, OCTAJIbHBIE KOMIIOHEHTHI — PacTBOPEHHBIMU
BEIIICCTBAMH.

Copmepxanne  pacTBOPEHHOTO  BEIIECTBA B PacTBOpPE  HAa3bIBAIOT
KoHIleHTparei. OIHUM W3 CaMbIX PACIPOCTPAHEHHBIX CIIOCOOOB BBIPAKCHUS
KOHIICHTpAIIUU HAa3bIBAETCS MACCOBAasl I0JII PACTBOPEHHOT'O BEIIECTBA.

MaccoBast 107151 BEIIecTBa B pacTBOpE — OTHOIICHUE MAacChl paCTBOPEHHOTO
BEIIECTBA K Macce pacTBopa:

w = m, /m,*100%.
T (pacTBOpP) = m (BEIIECTBO) + M (PacCTBOPUTEIIb);
m (pactBop) = V(pactBop) * p (pactBop).
NHCcTpyKuus M0 BHINOJHEHUIO PAKTHYECKOI padoThl

Ilpumep 1. PaccumtaTh Maccy COJMM W BOJbI, HEOOXOIUMBIE IS
npurotoBienus 150 r 10%-ro pactBopa xjaopuja HaTpHsl.

Pewenue: OnpenensieM Maccy XJ0pua HaTPHSL:
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M (Nacr) = @ (Nacl) * M (p-pa) = 0,1 -150=15r.

OmnpenensieM Maccy BOJABI M (H20) = M (p-pa) — M (Nac) = 150 — 15 =135 .

JIJist IPUTOTOBJIECHUS 33JaHHOTO PAcTBOpa HEOOXOAUMO B3ATh 15 T XJopuaa
Hatpus u 135 r H,O.

3anaHne HA PaKTUYECKoe 3aHsATHe

Boinonaure 3aganus 1, 2, 3 TUCBMEHHO B TETpaau Il MPAKTUYECKHUX
3aHATHI, UCTIOb3Ys] TPUBEACHHBINA BbIIIE YUEOHBI MaTepUal.

3aoanue 1. OnpenenuTs Maccy XJ0pU1a HATPUsl, KOTOPBIA HaJI0 paCTBOPUTh
B BoJi€, YT0ObI moayunTth 100 M1 pacTBOpa ¢ MaccoBol noneit xiaopuaa Hatpust 20%.
[TnoTHOCTH pacTBOpa — 15 /™I

3aoanue 2. B 220 r Boapl pactBopuiu 30 r xyiopuaa Hatpusa. Berancnure
MacCOBYIO JIOJIO XJIOpUa HATPHS B PaCTBOPE.

3adanue 3. CKOJIBKO TpaMMOB KMOJla U MUJUIMIUTPOB 3THIIOBOIO CHUPTA
(totHOCTH 0,8 T/MI1T) HEoOXx0aMMO B3sTh 11s mostydeHust 200 r 5%-ro pactBopa
noma?

ObecneuenHocmb — NpaKmMuyecko2o  3awamusi  (cpeocmea  00VuYeHUs):
nepuoAnyecKkas —cucreMa xumudeckux — snemeHtoB  J.M.  Menzeneesa,
KaJIbKYJISITOPHI.

Pezynomam: pemensl 3a1auu.

KoHTpoJIb U OLIeHKA pe3yJIbTATOB 0CBOEHUS

TpeboBanust K OIEHUBAHUIO PEIICHUS 3a7au:

MakcumanbHas OLeHKa — 5 0aJioB.

3a BepHOE BBHITIOJHEHHE 3a/1aHus 3 — TIOJIOKUTENbHAS OIeHKa, 1 6as.

3a BEpHOE BBINIOJIHEHHE 3aJJaHul 1, 2 — MOJ0KUTENbHAs OLIEHKa, 10 2 Oasuia
3a KaXkJ10€.

3a HeBEpHOE BBHINIOJHEHME 3adaHui 1, 2, 3 — oTpuuarenabHas oieHka, 0
OaJoB.

IIpakTHyeckoe 3aHATHE 10 TeMe
IMPUTOTOBJEHUE PACTBOPA 3AJIAHHON KOHIIEHTPAIIIH
Llens: chopMupOBaTh HABBIKM PELICHUS 3a/1a4 Ha MPUTOTOBIIEHUE PACTBOPA.
KpaTkue Teopernueckue cBeAeHUS
CnocoOHOCTh BEIECTBAa PACTBOPSITHCS B BOJAE WM B APYTOM PacCTBOPUTEIIE
Ha3bIBAETCSI PACTBOPUMOCTHIO. KONMUYECTBEHHO pacTBOPUMOCTh XapaKTEepU3yeTCs
MaKCUMaJIbHbIM KOJIMYECTBOM BEUIECTBA, CIIOCOOHBIM PACTBOPATHCA B JAHHOM
pacTBOpUTENie MPU JIAHHBIX TeMIEpaType W JIaBJIEHWU, TO €CTh KOHIIEHTpauueu
JTAHHOTO BeIlleCTBa B HACBIILIEHHOM pacTBope. Hambosnee yacTto pacTBOPUMOCTh
BBIPAKAIOT MAaKCUMaJbHBIM YHCIOM TPaMMOB BEILIECTBA, KOTOPOE MOKHO
pactBopuTh B 100 rpaMmax pacTBOpUTENIS IPU JAHHOM TEMIIEpaType.
3anaHne HA IpPaKTHYECKOe 3aHATHE
Beimonnute 3amanus 1, 2, 3 TUCBbMEHHO B TETpaau Il MPaKTHYECKUX
3aHATUHN, UCTIONb3YsI IPUBEACHHBIN BhIIIE YUeOHbII MaTepHuall.
3aoanue 1. Kakas macca HUTparta HaTpust HOTpeOyeTCsl AJis MPUTOTOBICHHUS

180 mut Hacwimennoro npu 20°C pactBopa 3toii conmm? PactBopumocts NaNO3 mpu
20° paBHa 880 r/.



3aoanue 2. Paccuutaiite 00bEM 40%-Hoi1 docdopHoit kucinorsl H3IPO4
(mmotHocTh 1,25 r1\cm3), KoTopbiii moTpeOyercs s mpurotoBicHus 300 M
pacTBopa ¢ MacCcoBOM J1oJiel KUCIOThl 5% (T1oTHOCTH 1,03 r\em?®).

3aoanue 3. Kakoit 00bEM BOJbI moTpedyercs uist pazbasienust 250 i
pacTBopa kapOoHaTa HaTpus ¢ MmaccoBoi goseit Na2CO3 0,12 (12%) 1 m10THOCTBIO
1,12 r\cM?, 4TOOBI OTYYUTH PACTBOP € 4%-HBIM COACPIKAHUEM COJTN?

ObecneuenHocmv — npakmuyeckoeo  3awamusi  (cpeocmeéa  0OyuYeHUs):
epuoAndYecKas  cucrteMa  xumudeckux  anmementoB  J[.MI.  Menneneesa,
KJIbKYJISITOPBI.

Pezynomam. pemeHsl 3a1a4u.

KoHTpoJib U O1leHKA Pe3yJIbTATOB OCBOEHUSA

TpeOoBaHUA K OLICHMBAaHUIO pEIICHUsA 3aJady MakcumaibHas OLEHKa — O
OaILIoB.

3a BepHOE BBITIOJIHEHUE 3a/IaHUs 3 — MOJIOKUTEbHAs OlleHKa, 1 Ga.

3a BepHOE BBINOJHEHHE 3a/JaHki 1, 2 — MOJIOKUTEIbHAs OIICHKa, 1o 2 0aja
3a KaxIoe.

3a HeBEpHOE BBIMOJIHCHHE 3a1aHui 1, 2, 3 — oTpuIaTeabHas orneHka, 0 6anmon

IIpakTHyeckoe 3aHATHE 110 TeMe
COCTABJIEHUE YPABHEHU PEAKIIMH MO HEMOYKE
IMPEBPAILIIEHUM

L]env: chopMHUpoOBaTH HABBIKK PEILICHUS 33/1a4 Ha COCTABJICHHE ypaBHEHUM

PEaKLH 1O IETTOYKE MTPEBPALLICHUMN.
Kparkue Teopernueckue cBeieHUs

[lenoukn TpeBpalllcHUd XapaKTEPU3YIOT XHUMHUYECKHE CBOWCTBA H

B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUN.
3aiaHue HA MPaKTU4YeCcKoe 3aHsATHE

Brinonnute 3a1anus 1-5 THCbMEHHO B TETPAJM JJIsSl TPAKTUUYECKUX 3aHATHMH,
WCIIOJIb3YsI PUBEICHHBIN BhIIIE YYCOHBI MaTEpHAIL.

Hanummre ypaBHeHus: peakunii, ¢ TOMOIIBI KOTOPBIX MOYKHO OCYILECTBUTh
LETIOYKH MTPEBPALICHUMN:

3aoanue 1. P—P205— H3PO4— Ca3(PO4)2

3aoanue 2. Ca—CaH2— Ca(OH)2 —CaCO3

3aoanue 3. Fe— FeCl2— Fe(OH)2— FeO

3aoanue 4. S—>S0O2— SO3— H,SO,—Fe2(S04)3

3aoanue 5.

N2—NO—-NO; -HNO3 —NO

1

—NHj3

ObecneueHnocms NPaKmMu4ecko2o 3auamus (cpedcmea ooyuenus): TabnuIa
PacTBOPUMOCTH KHCJIOT, COJIE U OCHOBAHUM B BOJE.

Pesynomam: BBITIOJIHEHBI YpPaBHEHUS peaKuuit, paccTaBiICHBI
KO3 UITUECHTBHI.

KoHTpoJIb U OLleHKA pe3y/IbTAaTOB 0CBOCHMS
MakcumanbHas OlleHKa — 5 6aJoB.
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3a BEpHOE BBITIOJIHEHUE 3a/1aHui 1 — 5 — moJioKuTEeIbHAS OlleHKa, 1o 1 6amty
3a KaX0€.
3a HeBepHOE BHITIOIHEHHUE 3a/IaHui 1 — 5 — oTpuliaTenbHas oleHka, 0 6ayoB.

IIpakTH4Yeckoe 3aHsATHE 110 TeMe
COCTABJIEHUE YPABHEHUI DJIEKTPOJIUTHYECKON
ANCCOLOUALINN

Llenv: chopMupoBaTh HABBIKH PELICHHS 3a7a4 HAa COCTABJICHUS YpaBHEHUU

AIEKTPOJIMTUYECKON JUCCOLUALIAH.
Kparkue Teoperudyeckue cBeleHUs

B nponecce pacTBOpeHUs BEMIECTBO PACIIANACTCS HA MENbYANIINE YACTHULIBI
YU PaBHOMEPHO pacmpenensercs mno BceMy o0ObéMY pactBopa. Ilpu 3ToM oaHM
BEILIECTBA IIPM PACTBOPEHUM B BOJE pPACIAJAIOTCA HA OTACIBbHBIC MOJIEKYJIBI,
KOTOPBIE OKPYXKEHBI CBS3aHHBIMHU C HUMH MOJIEKYJaMHU BOJABI — THUAPATHOU
000J104KOi. PacTBOpBI TaKMX BEUIECTB HE MPOBOJAT JEKTPUUECKUNA TOK, TAK KaK B
HUX HET 3apsDKEHHBIX YaCTHUIL, CIOCOOHBIX MEPEMEIIATHCS B JIEKTPUUECKOE TIOJIE.

BemecTBa, pacTBOpPBl KOTOPBIX HE MIPOBOAAT DIEKTPUYECKUH TOK,
HA3bIBAKOTCS HEIEKTpOIUTH.. K HUM OTHOCATCS: caxap, OSTUIIOBBIA CIHPT,
KHUCJIOpOJ, IiuuepruH. PacTBOpBI Apyrux BeELIECTB, HAIpUMEp: XJIOpHUAA HATpHA,
CEPHOM KHCIJIOTBI — Ipe- KPACHO IMPOBOJAT DJIEKTPUYECKUU TOK. BriepBbie 3TO
ABJIEHHE OO0BsiICHWI wBeACKud xuMuK C. Appenuyc. OH BBIIBHHYJ THIIOTE3Y,
KOTOpast BIOCIEACTBUY Oblla Ha3BaHa TEOPUEN ANEKTPOIUTHUECKON THCCOLMALIUU.
Ecnu pacTBOp BemecTBa NIPOBOJUT JIEKTPUUECKUIN TOK, 3HAUNT, B HEM COLEPKATCS
3apsKEHHbIE YacTHUIlbl. MOJIEKYyJbl caMu 1O ceOe JIEKTPOHEHTPalbHbI, a 3HAYUT,
TaKUMH YacCTHI[AMU MOTYT OBIThb TOJIBKO MOHBI, KOTOPbIE HECYT AJIEKTPUYECKUI
3apsia. TakuMm 00pa3oM, BEIIECTBA, PACTBOPBI KOTOPBIX MPOBOJAT AJIEKTPUUECKUI
TOK, pacrnaaaroTcs IIpy paCTBOPEHUHN HE HAa MOJIEKYJIbI, a Ha MOHBL. [Iponecc pacnana
BEIIECTBA HA MOHBI HA3BIBACTCS AJICKTPOJUTHUYECKOW Aucconuanuen. BemecTsa,
pPacTBOPBI KOTOPBIX NMPOBOIAT DJIEKTPUUECKUM TOK, HA3bIBAIOTCA DJIEKTPOJIUTHI. K
HUM OTHOCATCSI PAacTBOPUMBIE B BOJE BELIECTBA C HMOHHBIM M KOBAJEHTHBIM
IIOJISIPHBIM TUIIOM CBS3H.

Bonpocs! Aj1s1 3aKkpeniieHusi TEOPETHYECKOro MaTepuaJia

1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI TEOPHUH JICKTPOJIUTHUCCKON
nucconuanuu (J3/1).
2. OxapakrepusyiiTe noHsTUE «cTeneHb J/[». Ha kakue rpynmnsl genst

AJIEKTPOJIUTHI IO CTETICHH JTUCCOIAAITAN?
3agaHne HA MPaKTHYECKOE 3aHATHE

BrimonauTe 3ananus 1 — 3 TUCbMEHHO B TETPaAH I MPAKTUYCCKUX 3aHATHH,
UCIIOJIB3YS MPUBEICHHBIN BbIIlIEe yUeOHBIN MaTepHUall.

3adanue 1. Hanumnte ypaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOIMALIUU
cnenytontux BemiectB: LIOH, MgCl12, HNO3.

3adanue 2. Hanumwte ypaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOIMALIUU
cnenyromux Beniects: Cu(OH)2, K2SO4, HBr.

3adanue 3. OTHecUTE Ka)KJO€ W3 JIaHHBIX BEIIECTB, K OJHOMY H3 TPEX
KJIACCOB TIO MPUPOJIe 00PA3YIOMIUXCS TTPU TUCCOIUAIIAN BEIIECTB.
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ObecneuenHoCMb NPAKMUYECKO20 3aHAMUS (cpedcmaa 0byuenus). Tabauia
PacTBOPUMOCTH KHUCJIOT, COJIE U OCHOBAHUM B BOJE.

Pezynomam: BBIIIOTHEHBI YPABHEHUS MIEKTPOIUTUIECKON TUCCOLUALUN.

KoHTpo/1b 1 O1leHKa pe3yJIbTATOB 0CBOCHUS

TpeboBaHUsI K OLIEHUBAHUIO PELLICHUS 3a7au:

MaxkcumanbHas olleHKa — 5 0aJUIoB.

3a BEepHOE BBINOJIHEHUE 3a/I1aHUS 3 — MOJIOKUTENbHAS OlleHKa, | Oa.

3a BEpHOE BBINIOJIHEHHE 3aaHuil |, 2 — MoJoKUTENbHAs OLEHKA, 110 2 Oaia
3a KaXkJ10€.

3a HeBepHOE BBINOJIHEHWE 3adaHuil 1, 2, 3 — orpuuarensHas oneHka, 0
0aJuIoB.

IIpakTHyeckoe 3aHATHE 10 TeMe
COCTABJIEHUE YPABHEHUM PEAKIINN

Llenv: chopMupoBaTh HABBIKM PEUICHMS 3a7a4 Ha COCTABJICHUE YpaBHEHUU
pEaKIui.

Kpartkue Teopernueckue cBeAeHUs

Oxcuzpl — CII0KHBIE BEIIECTBA, COCTOSIINE W3 JIBYX AJIEMEHTOB, OIUH W3
KOTOPBIX — KUCJIOPOJ B CTEIEHHU OKUCIEHHS — 2. OKCHJIbI IOApA3IEIA0TCs Ha JBa
OOJIBIIIKX KJIacca: HECOIe00pa3yrolre U cojieo0pasyrolire (OCHOBHbIC, KUCIOTHbIE
u ampotepubie). K XMMUYECKUM CBOWCTBAM OKCHJIOB OTHOCST: B3aUMOJEHCTBUE
OKCHJIOB C KHCJIOTaMH M UIENOYaMH; B3aUMOJEHCTBHE OKCHAOB C BOJOM;
B3aMMOJIENCTBUE OCHOBHBIX U KUCJIOTHBIX OKCHUJIOB APYT C IPYTOM.

Kucnorsl — 3T0 Cll0KHBIE BEIMIECTBA, COCTOSIIIME M3 aTOMOB BOJOPOAA U
KMCJIOTHOTO OocTaTka. Kuciblil BKyC, IEMCTBUE HA UHIUKATOPHI, B3AUMOJICCTBUE C
MeTaJlJIJaMl, OCHOBHBIMU U aM(OTEpHbIMH OKCUIaMH, OCHOBAaHUSIMH U MHOTUMH
COJISIMU — BCE 3THU OOIlME CBOMCTBA KUCJIOT CBSI3aHbl C HAJMYHUEM B MX PacTBOpE
KaTHOHOB BOAOPO/IA.

Bonpoce! AJ1s1 3aKpenyieHns TeOpeTHYeCKOro Marepuasia

1. Ha kakue Tpu rpymnibl oApa3aestoTCs COIeo0pa3yonue OKCHIbl?

2. UYto oOpasyercs B pe3yibTaTe peakiui OCHOBHBIX OKCHJIOB C KHUCJIOTaMH?

3. Kakue OyayT mnpoaykThl peakuuid MeXAy KHCIOTHBIMH OKCHAAMU U
HieJIo4amMu?
Yo onpenensier XuMUYECKUE CBOMCTBA KUCIIOT?
Kakas peakuys Ha CEpHYIO KUCIIOTY U €€ COJIM SIBISETCS KaUYECTBEHHOM?

3aiaHue HA MPaKTU4YeCcKoe 3aHsATHE

Boinonnaure 3aganus 1 — 3 NTUCbMEHHO B TETPAU JIsl TPAKTUYECKUX 3aHITHH,
UCIIOJIb3Ysl MPUBEICHHBIN BbIIIE Y4EeOHBI MaTEpHall.

3adanue 1. 3akoHUYUTE YpPAaBHEHUS PEAKIMH U YKAXKUTE, KAKOE CBOWCTBO

OKCHJAa OTPAXKAET KAKJ0€ YPABHEHUE PEAKIUH, a TAKIKE TUIl XUMUYECKON PEAKIUU.
a) KO+ HCI =
0) CaO +CO; =
B) BaO + H;0 =

3adanue 2. 3aKOHUNUTE YPABHEHHS PEAKLUUU U YKAXKUTE, KAKOE CBOMCTBO
OKCHJAa OTPAKAET KAKJ0€ YPABHEHUE PEAKIUH, a TAKKE TUIl XUMUYECKON PEAKIUU.

o B
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a) SO, + KOH =
6) SO, + K,0O =
3aoanue 3. Hanuinre ypaBHEHUSI PEaKIM pacTBOpa CEPHOM KHUCIOTHI C
MarHueM, OKCHIOM IIMHKA, THAPOKCHUIOM MEIH, KapOOHATOM HATpHs, XJOPHUJIOM
Oapust
Obecneuennocmb — NpaKmMu4eckoeo  3aHamus — (cpeocmea  00yuYeHUs):
NepUoIMYecKas cucreMa Xxumuueckux snemeHToB [[.M. MenneneeBa, Tabmuua
PaCTBOPUMOCTH KUCJIOT, COJIEH U OCHOBAHUW B BOJE, PsAJl HANPSHKEHUH METAILIOB.
Pesynomam: BBITIOJTHCHBI yYpaBHEHUS peakiuu, paccTaBiieHbI
KOA(PUITUCHTHI.
KoHTpoJib U O1leHKA Pe3yJIbTATOB OCBOEHUSA
TpeOoBaHus K OLICHUBAHUIO PEIICHUS 3a/1a4:
MaxkcumaiabHas OlleHKa — 5 0aJlIoB.
3a BepHOE BBHINIOJIHCHUE 3a/IaHUS 3 — MMOJIOKHUTENbHAS OlleHKa, 1 Gasl.
3a BepHOE BBINIOJIHEHUE 3aaHuil 1, 2 — MoI0KUTEeIbHAs OIICHKa, 1o 2 0ajia
3a KaxJ10e.
3a HEBEpHOE BBHINIOJHEHHWE 3amaHui 1, 2, 3 — oTpuuarenabHas oieHka, 0
OayioB.

IIpakTHYyeckoe 3aHATHE 110 TeMe
PEHIEHUE DKCIIEPUMEHTAJIBHBIX 3A/TIAY. COCTABJIEHUE
YPABHEHUW PEAKIIUNA O XUMMUYECKHUM CBOMCTBAM
METAJIJIOB

L]env: chopmMupoBaTh HaBBIKM PEUICHUS 33Ja4 HA MOJIyYeHHE, COOMpaHue U
pacrno3HaBaHWE Ta30B, HAa YypaBHEHUE PEAKUWA IO XUMHUYECKUM CBOMCTBaM
METasuIoB; cPOPMUPOBATH HABBIKM PEIICHUS SKCIIEPUMEHTAIBHBIX 3a]1a4.

Kparkue Teopernyeckue cBeieHUsA

ATOMBI METAUIOB JIETKO OTJAIOT CBOM  BAJICHTHBIE  JJIEKTPOHBI,
PACIIOJIOKEHHBIE HAa BHEIIHEM JHEPreTUYECKOM YypoBHE. llostoMy mis HuX
XapaKTEPHbl METAJUIMYECKUE KPUCTAJUIMYECKUE PELIETKH, & B COCAMHEHUSIX OHU
MIPOSIBJISIFOT TOJIBKO IOJIOKUTEIIbHBIE CTEIIEHU OKUCIICHUS. MeTaibl — CHIIbHBIE
BOCCTAHOBUTENH, ITIOCKOJIBKY JIETKO OTIAIOT 3JIEKTPOHBI.

3aaHue HA IpPaKTH4YeCcKoe 3aHsATHE

Brimonnute 3ananus 1 —4 nucbMEHHO B TETPAIN JISI TPAKTUYECKUX 3aHITUH,
HCTIONB3YS [IPUBEACHHBIN BBIIIIE y4eOHbII Marepual. Pemenne
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

3aoanue 1. CocTaBUTh YpaBHEHUS pEAKIIHi, pacCTaBUTh KOA(DPUIIMEHTHI 110
XAMUYECKUM CBOKMCTBAM METAJLIOB.

Fe+....=FeS Mg +H20 =... A1+ H20 =... Ca + H2504 =

3aoanue 2. CoctaBUTh ypaBHEHUS PEAKIIU, pacCTaBUTh KOAGDOUITUCHTHI.

Cu + H2S04 (k) = Cu + HNO3 (k)= Cu + HNO3 (p) = KCI + Na2S04 =

3aoanue 3. CocTaBUTh ypaBHEHUS PEAKIIUN, pacCCTaBUTh KOA(DOUIIUCHTHI.

Al2S3 + H20 = AgNO3 + BaCI2=Ca+ C =

Al+C =

Zn + HCI =
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3aoanue 4. CocTaBUTh ypaBHEHUS PEAKIIM, PACIIO3HATh MOJIYUYEHHBIN ra3 u
OINMKCATh MOJYYEHHBIN pe3ybTarT.

ITosryyeHue u coOMpaHue aMMHAaKa.

J1ist mosrydeHnus 1 coOupaHus aMMHUaKa CMeIllaeM B CTYTKE MOPOIIOK XJI0puaa
ammoHusi NH4Cl, Ha3pIBaeMblii B TEXHUKE HAIIATHIPEM, C THAPOKCUIIOM KaIbIIHs
Ca(OH)2 — ramenHoii u3BecThio. [loaydeHHe aMMHaka IPOU3BOAST B IpuOOpeE,
COCTOSIIIIEM U3 CyX0i nmpoOupku u ['-00pa3Hoit Ta300TBOIHON TpyOKU. B mpobupky
HACBINAIOT HEOOJIBIIIOE KOJUYECTBO raléHON N3BECTH C HAIATHIPEM U YKPEILISIOT
€€ TOpU3OHTAJIBHO, TaK 4YTOOBI JHO pacroiarajoch 4yTb HUXE OTBepcTHs. B
OTBEPCTHE MPOOUPKHU BCTABIISIIOT MPOOKY C M30THYTOW IMOJ YIJIOM Ta300TBOAHON
TpyOKO#, KOHEI[ KOTOpOil MOJAHUMAIOT BBEpX, B JIAlIKe IITaTHBAa HaJ MPOOUPKOI
YKPEIUISIIOT CyXyl0 MpoOHUpKY Wi OaHKy, CiyKallyro i cOopa raza. AMMHAaK
Jerdye BO3JyXa, MO3TOMY €ro COOMpAaIOT B COCYJl, PacIOJIOKEHHBIN BBEPX THOM.
[IpoBepuB mpubOp Ha TEPMETHUYHOCTH, MPOU3ZBOASIT HArpeBaHHE, B pPe3yJibTare
KOTOPOT'O ITPOUCXOIUT PEAKIIUSL:

Ca(OH)2+2NHA4ClI=

ObecneueHHOCMb NPAKMUYECKO20 3aHAMUSL (cpedcmea 00yyerus): yaeOHUK
no xumuu (["abpuensn O.C. Xumus g npodeccuii U crienuaibHOCTeN COIManbHO-
skoHOMHYeckoro npoduneit: yuednuk / O.C. 'abpuensn, U.I'. OctpoymoB. — 2-¢
u3a. — M.: «Akagemus», 2010), nepuoandeckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneena.

Pezynomam: BBITIOJIHEHBI ypaBHEHUS peaKIui, paccTaBiICHBI
KO3 PULIUEHTBI.

KoHTposib 1 onieHKka pe3yJibTATOB 0CBOEHUS

TpeOoBaHUs K OLIEHUBAHUIO PEILICHMS 3aa4:

MakcumainbHas olleHKa — 5 6aJIoB.

3a BepHOE BBINIOJIHEHME 3a1aHuid 1, 2, 3 — mojokuTeNbHAas OlEHKa, 1Mo 1
OarTy3a Kaxaoe.

3a BepHOE BBINIOJIHCHHUE 33/1aHKS 4 — MTOJIOKHUTEIbHAs OIleHKa, 2 Oasa.

3a HeBEpHOE BBINOJHEHUE 3a7jaHuil 1— 4 — oTpuniatesnbHas oleHka, 0
OaJIoB.

IIpakTH4YecKkoe 3aHSATHE 10 TEME
CBOMCTBA HENIPEJIEJIbHBIX YIJIEPO/10B

Ienv: chopMupoBaTh HABBIKM PEIICHUS 3aJa4 Ha OMPEICICHUE CBOWCTB
HEMPEACIbHBIX OSTUJICHOB, Ha CPAaBHUBAHHUE MOJICKYJISIPHBIX W CTPYKTYPHBIX
bopMyI1, XUMHUYECKUX CBOMCTB aJTKaHOB, AJIKCHOB M AJIKWHOB; HAYYUTHCS OOBSICHATH
pas3Iuyus B CBOMCTBAX ATHX T'PYIIII YIIICBOIOPOIOB.

KpaTtkue TeopeTnueckue cBeaeHus

Anxanvl (npedenvHule, HaCblUeHHble Y2le8000podbl) — 3T0 Y B, B Moekymax
KOTOPBIX BCE BAJICHTHOCTH aTOMOB YTJIEPO/ia HACKHIIIIEHBI aTOMaMH BOJIOPO/IA.

Anxenwl (HenpedeibHble, SMULEHOBbLE Y2l1e8000p00bl) —ITO Y B, B MoJieKyax
KOTOPBIX COAEPKUTCS OJHA IBOMHAS YTIIEPOI-yTIAEPOTHAS CBS3b.

Anxunvl (HenpeoenvHble, ayemuieHosvle Y2n1e6000podsl) — 3T0 YB, B
MOJIEKYJIaX KOTOPBIX COJNECPKUTCS OJTHA TPOWHAS YTIIEPOI-YTIIEPOTHAS CBS3b.
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BonpocsI 1151 3aKkpenJieHusi TeOPpeTHYecKOro MaTepuaJa

1. JlaliTe OOBSICHCHHE, MOYEMY aJIkaHbl HA3bIBAIOT IMPEACIBHBIMU HIIH
HACBIIIICHHBIMHU yTJIEBOAOPOIaMH?

2. HazoBute o0myro ¢opMmyny ankeHoB. IlouemMy OHH SBISIOTCS
HEIPEACIbHBIMU YTJICBOI0POIaMU?

3. B uém 0coOeHHOCTL aIKUHOB?

3agaHue HA NpaKTHYECKOe 3aHATHE
Beinonaure 3aganus 1 —4 nMCbMEHHO B TETPau JUIsl IPAKTUYECKUX 3aHATHH,
WCITOJIb3YsI IPUBEICHHBIN BbIIIE YUYEOHBI MaTEpHAIL.
3aoanusa 1 — 4. Victionb3ys MaTepuabl JEKIIHM, 3a0THUTE TAOIHILY.

OTaH OtnineH | AleTunieH

1. O6mas ¢popmysia roMOJIOTHYECKOTO psiia

2. Mounekynsapnas dhopmyia

3. CtpykrypHas dhopmyia

4. XUMHUYECKHUE CBOUCTBA

ObecneuenHOCMb NPAKMUYECKO20 3aHAMUS (cpedcmea 00yyenust). YIeOHUK
no xumuu (I"adpuensn O.C. Xumus g npodeccuii 1 crieuanbHOCTER COLUanbHO-
skoHoMHuueckoro npoduneit: yuednuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2-¢
3. — M.: «Axkagemus», 2010).

Pezynomam: 3anonnena tabnuiia.

KouTposb u oueHKka pe3yJibTaTOB 0CBOEHUSI

TpebGoBaHUs K YCTHBIM OTBETaM

1. ConepxxarenbHOCTh, T. €. TIOJHOE, TMPaBUILHOE M KOHKPETHOE
OCBEIICHHE 3asBJICHHON TEMBI, BOIIPOCA, TPOOIICMBI.

2. JlornuHOCTB, T. €. TOCIEIOBATEIBHOCTh HM3JIOKCHHS, apTyMEHTaIus
TEOPETUUYECKUX TOJIOKEHUM (akTaMu uiaM 00oOieHue (akToB u
(bopMyIMPOBaHKE BHIBOJIOB.

3. KoHnentyaabHOCTh W3J0KECHHUS: PACCMOTPEHUE PAa3IUYHBIX TOYEK
3pEHMs], KOHLEIIHHI, BBIPAKEHUE CBOEH TOUKH 3PEHUSL.

4. TIpaBWJIBHOCTH W YMCTOTA PEUH, BIIAJCHUEC TEPMHHOJIOTHCH.

5. DmornmoHankHOe 0O0raTcTBO pedu, oOpa3HOe, U SPKOE BHIPAKECHUE
MBICJIEH.

TpebGoBaHuUs K OLICHUBAHUIO PEIICHUS 3a7a4

MaxkcumainbHast orieHKa — 5 0asioB.

3a BepHOE BBITIOTHEHHE 3a1annii 1, 2, 3 — monoKuTenbpHas olleHKa, 1mo 1 6amry
3a KaXkz0e.

3a BepHOE BBITIOJIHEHUE 33/1aHUs 4 — MOJIOKUTENIbHAs OlleHKa, 2 Oaa.

3a HEeBepHOE BHITIOJIHEHUE 3aaHuil 1— 4 — oTpularenbHas orieHka, 0 6aioB.
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_ IIpakTH4Yeckoe 3aHATHE 110 TeMe
CBOUCTBA KHCJIOPOJOCOAEPKALIUX OPTAHUYECKUX
COEJMHEHUH

[]env: oTpaboTaTh HABBIK OMPENEICHHUS CBOWCTB KHCIOPOI0COAEPKAIINX
OpTraHUYECKUX COCOUHECHHN W CpPAaBHUBAHUSA MOJIEKYJISIPHBIX M CTPYKTYPHBIX
dbopMys, XHMHUYECKHX CBOWCTB OJHOATOMHBIX W MHOTOATOMHBIX CITHPTOB,
3aKpENUTh MOHATHE OCOOCHHOCTEN KHCIOPOACOIEPKAILINX COCTUHEHUIA.

Kparkue Teopernueckue cBeieHUs

[TomuMO aTOMOB yTiIepoJa U BOAOPOJIa B COCTaB OPTaHUYECKUX COCAUHEHUIN
MOTYT BXOJIUTh aTOMBbI Kuciiopoaa. Eciin coequHeHrne COCTOUT U3 TPEX IIEMEHTOB
— yriiepoja, BOAOPOJA M KHCIOPOJA, OHO HA3bIBACTCA KHCIOPOICOAECPKAIINM.
[IpocTemmMu KUCIOPOACOAEPKAIIUMU OPraHUYECKUMHU BELIECTBAMU SIBIIIFOTCS
cnupThl. BemectBa 3Toro kiacca cojepkar (yHkiuoHaibHyto rpymnmy — OH,
KOTOpasi Ha3bIBAa€TCA TUAPOKCUIBHOM Tpynmod. CnupTel — 3TO OPraHUYECKUE
BEILIECTBA, B MOJIEKYJaX KOTOPBIX YTJEBOJOPOJIHBIA paJUKad CBS3aH C
GyHKIHOHATBLHOM THAPOKCUIIbHOM rpyTinoi. Eciu B Mosiekylie ciupTa coiepKuTCs
OJIHA TUAPOKCWJIbHAS TPYyINIa, €ro Ha3bIBalOT OAHOATOMHBIM. Eciu B Moliekylie
CIIUpPTa COJEPKATCA HECKOJBbKO THUAPOKCUIBHBIX TPYII, €ro Ha3bIBAIOT
MHOTOaTOMHBIM.

Bonpocsl 1151 3aKpenJieHus1 TeOPeTHYIECKOr0 MaTepuaJsia
1. Yto Takoe cnupThI?
2. Uem OTIu4aroTCs OJJHOATOMHBIEC CITUPTHI OT MHOTOATOMHBIX ?
3ajjaHne HA MPAKTHYECKOe 3aHATHE

Brimonnute 3ananus 1 —4 nuCbMEHHO B TETPAIX JIsI TPAKTUYECKUX 3aHITUH,
WCIIOJIb3YsI PUBEICHHBIN BhIIIE YUYCOHBIN MaTEpHall.

3aoanusn 1 — 4. Vicnons3ys Matepuabl JEKIUA, 3aMOTHUTE TaOIUILy.

CIIUPTHI CIIUPTHI

OnxHOATOMHEBIE MHoOroaroMHEbIE

1. O6mast popMyna roMOIOTUYECKOTO psifa

2. [TpeacraBurenu

3. CtpykTypHas popmyna

4. XuMuuyeckue CBOICTBa

ObecneueHHOCMb NPAKMUYECKO20 3aHAMUs (Cpedcmea oOy4eHus): y1eOHUK
no xumuu (["adpuensn O.C. Xumus g npodeccuii ¥ crienuanbHOCTeN COIManbHO-
skoHOMHUYeckoro npoduneit: yuednuk / O.C. I'abpuensan, U.I'. OctpoymoB. — 2-¢
3. — M.: «Axkagemus», 2010).

Pe3zynomam: 3anonHena tabnuua.

KoHTpoJib U OLIeHKA pe3yJIbTAaTOB 0CBOEHUS
TpeboBanust K yCTHBIM OTBETaM
1. ConepxarenpbHOCTh, T. €. IMOJHOE, MPABWIBHOE W KOHKPETHOE
OCBEILIEHUE 3asBJICHHON TEMBI, BOTIPOCA, TPOOIIEMBI.
2. Jloru4HOCTB, T. €. MOCJENOBATENbHOCTh U3JIOKEHHUS, apryMeHTaIus
TEOPETUYECKUX TOJIOKEHUM (akTaMu WM 00oOIeHue (pakToB u
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(opMyIMpOBaHKE BBIBOJIOB.
3. KoHuenTyaiabHOCTh H3JI0KEHHS: PACCMOTPEHHE PA3JIMYHBIX TOYEK
3peHusl, KOHLIETILNHI, BBIPQXKEHUE CBOEHM TOUKH 3PEHMS.
4. TlpaBUIBHOCT M UUCTOTA PEUH, BJIAJICHHE TEPMUHOJIOTHUEH.
5. DMOLMOHANILHOE OOrarcTBO peud, 0Opa3Hoe, U SAPKOE BBIPAKEHHUE
MbIcieil. TpeOoBaHuUs K OLICHHBAHUIO PEIICHUS 33]1a4
MakcumanbHasi OLeHKa — 5 0aJIoB.
3a BepHOE BBINOJHEHHUE 3a7aHuil 1, 2, 3 — monoXXuTenabHas OlEHKa, o 1
OaiuTy 3a Kaxkaoe.
3a BepHOE BBINIOJHEHUE 3a/1aHUs 4 — MOJIOKUTENIbHAS OLIEHKa, 2 Oaia.
3a HeBepHOE BBINIOJIHEHUE 3aannii 1—4 — oTpuiiarensHas oneHka, 0 6amios.

IIpakTHyeckoe 3aHATHE 10 TeMe
PEHIEHUE JKCIIEPUMEHTAJIBHBIX 3AZTAY HA
HUIEHTUOHUKAIIUIO OPTAHUYECKNX COEIWHEHMAA.
PACITIO3HABAHUE IIVIACTMACC 1 BOJIOKOH

Ilenv: chopmupoBaTh HaBBIKM  peIIEHUS  pacu€THBIX 3aJad  Ha
UJCHTU(DUKAIINIO OPTAaHUYECKUX COSTUHEHUN.
Kparkue Teopernueckune cBeieHUs
DTOT BUJ PACUYETOB YPE3BBIYAMHO BAXEH I XUMUYECKON MPAKTUKH, T.K.
MO3BOJISIET HAa OCHOBAHUU DKCIEPUMEHTAIBHBIX JAHHBIX OMNPEAeIUTh (HOpMyITy
BellecTBa  (MPOCTEHIIyr0 U MOJEKYJIsipHyr0). Ha ocHoBaHMM  JaHHBIX
Ka4ECTBEHHOT0 W KOJWYECTBEHHOTO AHAJIM30B CHAYaJla HAXOJAT COOTHOIIEHHUE
aTOMOB B MoJIeKyJe (WU JIpyrod CTPYKTYPHOM E€IMHMIIE BEIIECTBA), T.€. €ro
npocTeniryo Gopmyy
NHcTpyKIus 10 BRIMOIHEHUIO TPAKTUYECKON PabOTHI
ANTOPUTM Ha HAXOXJIEHHUE MOJICKYJIAPHON (OpMYysbl BEIIECTBA IO €ro
OTHOCUTEIIBHOM IIJIOTHOCTH U MAaCCOBOM J0JIE 3JIEMEHTOB B COCIUHEHNUH.
1. BrruucnsieM MOJISIPHYIO MaccCy BEIIECTBA.
M(B) =D(x)*M(x)
2. BprauciseM KOJTUYECTBO aTOMOB DJIEMEHTA:
a) eciv W JaHa B MPOIEHTAaX:
M(s) *wi3)
n(d) = Ar{Z*100%
0) ecu W 1aHa B JTOJISIX:
Ms) *wi3)
n(d) = Ar(3

3. BpramcisieM MOJISPHYIO Maccy MOJYYCeHHOTO BEIICCTRA.

Ecnu MomsipHas Macca TMOJyd4€HHOTO BEIIECTBA paBHA MOJISIPHOM Macce
BEI[ECTBA, TOT/IA 3a/laya pelieHa MPaBWILHO; €CIIM MOJIIpHAs Macca MOJy4YeHHOTO
BEI[ECTBA OTJIWYAETCS OT MOJIIPHOM MacChl BEIIECTBA, BBIUMCISIEM pPa3HOCTh U
ompesensieM KOJIMYECTBO aTOMOB KHCJIOPOJIa (ecru BEIIECTBO
KHUCJIOPOAO0COEPKAIIeE) HIIH a30Ta (€CJIM BEUIECTBO a30TOCOAEPKAIIICE).
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Ilpumep 1. Beiseaute dhopmyiy BeliecTBa, coaepxainiero 82,75% yriaepoaa
u 17,25 % Bonmopona. OTHOcHUTENBHAS IUIOTHOCTh MapoOB 3TOTO BEIIECTBA IO
BO3/yXY paBHa 2.

Jlano:

w(C) = 82,75%

w(H) = 17,25%

D(Bo3n) =2

Haumu: CxHy

Pewenue:

1) Tlpumensiem popmyiry (1)

M(Bo3myxa) = 29r/MOb

M(C4Hyo) =12 * 4 + 1 * 10 = 58r/Mo07B

M(B-Ba) = 29 r/mounb * 2 =58 r/mMOIb.

Haxomaum konmmuectBo aromoB C 1o dhopmyiie
n(C) — S8z aoae FE2 7% _ 4

1) 122 f ascge *100%
2)  Haxoaum xommyectBo aromoB H mo dopmyie (2)
58z atane *17 .25
n(H) = laf amae *100% = 1
3) Brruucnsem moisipayto maccy C4Hio
M(C4Hypo) =12 *4 + 1 * 10 = 58r/mMomb
4) Briuncnennas mossipHas macca coBnajaaet ¢ (1), 3amaua pereHa.
Omeem.: C4Hio

3aiaHue HA PAKTUYeCKOe 3aHsATHE

Boinonaure 3aganus 1 —5 NUCbMEHHO B TETPA ISl TPAKTUYECKUX 3aHATUH,
UCIIOJIb3YsI MPUBEICHHBIN BbIIIE YYEOHBI MaTEpHall.

3aoanue 1. Haiinutre MoneKkyaspHyr (OpMylTy YrieBOAOPOa, MaccoBas
JI0JIs1 BOAOPO/JIa B KOTOpOM cocTaBiisieT 15,79%. OTHocuTenbHas IJIOTHOCTH MapoB
ATOr0 BEIIECTBA MO BO3yXY cocTaBisieT 3,93.

3aoanue 2. Haiinutre MoNeKyJIsIpHYIO (OpMYyITy YrieBOAOPOJa, MaccoBas
noyst yriaepojga B KoTopoM coctaBisger 81,8%. OTHocuTenbHas MIOTHOCTh
BEILIECTBA IO a30Ty paBHa 1,57.

3aoanue 3. Jlokaxxure, 4To Oenblii Xj1e0 1 KapTodesb coaepKaT Kpaxmal.

3aoanue 4. B 1ByX mnmakerax HaxoASATCS IIJIACTMACCHI: MOJUATUIEH H
noucTupos. OnpenenuTs, Kakas miacTMacca HaxXoAUTCS B KaKI0M U3 TTaKETOB.

3adanue 5. B makerax HaxoIsATCS BOJIOKHA: IIEPCTh, BHCKO3a, JIaBCaH.
OnpenenuTh Kakoe BEIIeCTBO (BOJIOKHO) HAXOAUTCS B MaKeTax.

ObecneuenHocms  npakmu4ecko2o  3auamus  (cpedcmea  00y4eHus):
MEpUOAUYECKas cucTemMa xumuueckux aneMeHToB J[.1. Menneneena.

Pezynomam: pemiensl 3aaaun, chOpMUPOBAHO YMEHUE MPUMEHSTH 3HAHUS O
XUMHUUYECKUX CBOMCTBax OpraHUYECKuX BEILIECTB npu peleHuu
HKCIIEPUMEHTAILHBIX 33/1a4; CHOPMHUPOBAHO YMEHHE PACIO3HABATH OPTaHUYECKUC
BEILIECTBA, UCIOJIb3YSl KAUYECTBEHHbBIEC PEAKIUU.
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KoHTpoJIb 1 O1leHKa pe3yJIbTATOB 0CBOEHMSI
TpeboBaHus K OLICHUBAHUIO PEIICHHUS 33124
MaxkcumanbHas olleHKa — 5 0aJUIoB.
3a BepHOE BBIMOJHEHHE 3aJlaHui 1— 4 — moJioKuTeIbHas OlleHKa, o 1 6amry
3a KaXJI0¢€.
3a HEBEpHOE BBIMOJIHEHHE 3aJ]laHui 1— 5 — oTpunaTeabHas orenka, 0 6amios.
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