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BBE/IEHHE

Hacrosimee MeTtoauueckoe mocodue Mo BBITOJHEHHIO MPAKTHYECKUX U Ja0OpaTOpHBIX
3aHATUA TO JAMCHUIUIMHE XHMHSI COCTAaBIIEHO B COOTBETCTBUU € [OCynapCTBEHHBIM
00pa30BaTeNbHbIM  CTaHAAPTOM JlanHbIe  pEeKOMEHIAIMKM  COAEPKAaT  HEOOXOIUMBIN
TEOPETUUECKHUI MaTepuai ajs paboThl.

Metoaudeckoe mocobue MpeaHa3HaueHO ISl CTYIEHTOB M IpernojaBaTeliell CpeaHuX

CIicnuaJIbHbIX y‘-IC6HBIX SaBCHeHHﬁ, HU3ydaromux JUCHUILIINHY.

[Ipu BBHINOJIHCHUH JAHHBIX MPAKTHUYCCKUX U JIA0OOPATOPHBIX PabOT CTYJACHT OCBaMBACT
0011I1Ee KOMIIETEHIINH;

Crennanuct «CTpOUTEIHCTBO M AKCIUTyaTallUs 3AaHUA U COOPYKEHUU» 110 OTHOIICHHUSIM
0a30BOM MOATNOTOBKH JOJDKEH 00JaJaTh OOIIMMU KOMIIETEHIMSAMH, BKIIOYAIOIIMMHA B ceOs
CIIOCOOHOCTB:

OK 1. Bribupath ciocoObl perieHus 3a1a4 npopecCuOHaNbHON AESITEIbHOCTH TPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 2. Hcmonp30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHATTN3a i HHTEPIPETani HHPOPMALIUU
U MH()OPMAIIMOHHBIX TEXHOJIOTUH [ BBIMOJIHEHU 3a/1a4 IPOdECCHOHATIBLHOMN 1eATEIbHOCTH
OK 4. D¢ dexTuBHO B3aUMOJICHCTBOBATh U PA0OTATh B KOJUICKTHBE U KOMAH/IE .

OK 7. ConelicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH cpefibl, pecypcocOepekeHUI0, TPUMEHSITh
3HaHUS 00 U3MEHEHHUH KJIMMAaTa, IPHHIUIBI OEPEKHOTO TPOU3BOICTBA, IPPEKTUBHO
JIeMCTBOBATh B UPE3BbIUANHBIX CUTYAIHSIX.

HporpaMMa BOCIIMTaHHUA B pa6oqel“4 nporpaMme JUCHUILIMHBI OTPAXKACTCA 4CPE3 LCIN U 3ada49U
BOCITMTATEIBHOU pa60TI>I B paMKax y‘IG6HOI\/'I JUCHUIINIMHBI, a TaAKXKC JITUIYHOCTHBIC PE3YJIbTAThI:

[{enu u 3agaun BOCOUTATENbHOM pabOTHI B paMKax yueOHOU Kox nuanOoCTHBIX
JUCLUILINHBL: pE3yJIBTaTOB B
COOTBETCTBUHU C
paboueit
IIpOrpamMMoin
BOCIIMTAHMUS

Oco3HaBaTh ce0si rpakIaHMHOM U 3aIIIUTHUKOM BEJTMKON CTPaHBI.

JP 1
ITposIBIATE AKTUBHYIO TPAKIAHCKYHO NO3ULMI0, JEMOHCTPUPYIOLIUI
MPUBEPKEHHOCTh MPUHIUIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH,
DKOHOMHUYECKH AaKTHBHBIH M Yy4YacCTBYIOIUMH B CTYIEHYECKOM U
TEPPUTOPUATBHOM CaMOYIIPaBJI€HWHU, B TOM YHCJIE€ Ha YCJIOBHSX JIP 2

T00pPOBOIHUECTBA, MPOAYKTHUBHO B3aMMO/ICVCTBYIOLLIMI u
YYaCTBYIOIINH B ACATEIHPHOCTH OOIIECTBEHHBIX OpTraHU3AIIH.




CobnronaTe HOPMBI NPABOIOPSAKA, CIEJ0BATh UACAIaM T'PaKJaHCKOTIO
oOmiecTBa, obecriedeHusi O€30MACHOCTH, NpPaB MU CBOOOA TpakaaH
Poccun. DBbITH  JIOSUIBHBIM K YCTaHOBKAaM M IIPOSBIICHUSAM
npefcTaBuTeNeil  CyOKyNnbTyp, OTJIMYAIOUIMA WX OT Tpynm ¢ JIP 3
JECTPYKTUBHBIM M [€BUAHTHBIM IOBEACHHEM. J[eMOHCTpUPOBATH
HENpUIATHE U NOPEayNpexJaTh COLMAJIbHO OINACHOE IIOBEJIECHUE

O ATNTITIAY.

[IposBAATH U JEMOHCTPUPOBATH YBAXKEHHE K JIIOJSIM TPYZa, OCO3HABATh
IIEHHOCTh COOCTBeHHOTO Tpyaa. CTpeMuThCcsi K (OPMHUPOBAHUIO B
CETEeBOH cpene JIMYHOCTHO M MPOEeCCHOHAIBHOTO KOHCTPYKTHBHOTO JIP 4
«uu(poBOro ciena.

JleMOHCTpUpOBaTh  NPHUBEPKEHHOCTb K POAHOM  KYJIbTYpE,
UCTOPUYECKOW MaMsATH Ha OCHOBe NOOBU K Poaune, pogHoMy Hapouy,
Majou ponuHe, HPUHATHUIO TPagULIMOHHBIX LEHHOCTEN JIP 5
MHOTOHAallMOHAJIBHOTO Hapoaa Poccun.

HpO?IBJIS[TI) YBAXKCHHUC K JIIOJAM CTApPLICTrO ITOKOJICHUA W I'OTOBHOCTH K
Y4acCTuro B COHHaHLHOﬁ NOAACPIKKE U BOJIOHTCPCKUX IBUKCHUAX. JIP 6

Oco3HaBaTh NPUOPUTETHYIO LIEHHOCTb JIMYHOCTH YEJIOBEKA; YBaXKaTh
COOCTBEHHYIO U UYXXYI0 YHMKAJIbHOCTb B PA3JIMYHBIX CHUTYyallUsX, BO JIP 7
Bcex (hopMax M BHJIAX JACATEIbHOCTH.

IIposiBIsATP M JEMOHCTPUPOBATH YBAXKEHHE K IPEACTABUTEISIM
pa3IMYHBIX ATHOKYJBTYPHBIX, COLMAJIBHBIX, KOH()ECCHOHAIBHBIX H
UHBIX T'pynI. BbITE CONPUYACTHBIM K COXPAHEHUIO, IPEYMHOXKECHHUIO U JIP 8
TpaHCIALUU KYJIbTYPHBIX Tpazuuun u LIEHHOCTEN
MHOT'OHAIIMOHAJILHOTO POCCUICKOr0 IOCY1apCTBa.

Co0uro1aTh ¥ MPOIAraHJAUPOBATh MPaBUIIA 3I0POBOTO M OE30IMaCHOTO
o0pa3a KW3HH, CIOpTa; MPENyNpexnaTe JUO0 MpeoJoieBaTh
3aBHCHMOCTH OT ajJKorojs, Ta0aka, IICHXOAaKTUBHEIX BEIIECTB, JIP 9
azapTHhIX Urp U T.A. COXpaHATh NCUXOJIOTUYECKYH) YCTOMYMBOCTH B
CUTYaTUBHO CIIOKHBIX WA CTPEMUTEIIHBHO MEHSIOIINXCS CUTYALUSX.

3a00TUTBCS O 3aIIUTE OKpYXkaromleil cpenbl, COOCTBEHHON M 4yXKOH

0€30I1aCHOCTH, B TOM 4YHUCIIE IU(PPOBOIL. JIP 10
[TposBnATH yBaXk€HHE K 3CTETUYECKUM LIEHHOCTSM, 00J1a/1aTh OCHOBAMHU
ACTETUYECKOMN KYJIBTYPBI. JIP 11
[TpuHMMaTh cemMeiHble LIEHHOCTH, OBITh TOTOBBIM K CO3JaHUIO0 CEMbU U
BOCIIUTAHUIO JETEH; NEMOHCTPUPOBATH HENPUSATUE HACWIHS B CEMBE, 1P 12

yX0Ja OT POAUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHHH CO
CBOMMH JIETbMH U X (PUHAHCOBOT'O COZEP KaHUS.

YBAXKAEMBIE CTYJAEHTBI!

Copep:xanue 3Toro yueOHOro 0Ji0Ka HalpaBJIEHO Ha JOCTHKEHHUE CIENYIOIIUX yesieil
XUMHYECKOT0 00pa3oBaHMUs:
e OBJIAJICHHE YMEHUSIMM TIPUMCHSTh TOJyYEHHbIE 3HAHUA JUISI  OOBSICHEHUS
pa3HOOOpPa3HBIX XMMHUYECKUX SIBICHUN W CBOWCTB BEIIECTB, OICHKH POJIM XHUMHHU B
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUM U TTOJTYYCHUH HOBBIX MaTEPHAJIOB;



e pa3BUTHe MO3HABATEIBHBIX HHTEPECOB U MHTEIIEKTYAJIbHBIX CIOCOOHOCTEH B IMporecce
CaMOCTOSITEJIbHOTO ~ NPHOOPETeHHs  XUMMUYECKHMX 3HAHUH C  HCIOJIb30BaHUEM
JKCIIEPUMEHTA;

e BOCIIMTAHUE YOEXKIEHHOCTM B IO3UTHUBHOM pPOIM XUMHM B KH3HH COBPEMEHHOIO
o0miecTBa, HEOOXOAMMOCTH XMMUYECKH I'PAMOTHOTO OTHOILIEHHS K CBOEMY 37J0POBBIO U
OKpYKalolllei cpee;

e TMpUMEHEHHe TMOJYYeHHbIX 3HAHUH W yMeHHWH 1 0€30MacHOro MCIOJIb30BAHUS
BEIIECTB U MaTepUaoB B OBITY, CEILCKOM XO3AHCTBE M Ha IPOU3BOJCTBE, PEIICHUS
IPAKTUYECKHUX 337auy B IOBCEAHEBHOW >KM3HH, MPENYNPEXKIACHUS SBICHUM, HAHOCALIUX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpefe.

[Ipu BBIOTHEHWHM AAHHOTO BUAA pabOT BBl MOKHBI OCBOMTH SKCHEPUMEHTAIbHBIC
OCHOBBI XuMuu. B gactHOCTH:
e [IpaBuna OGezonacHOCTH IpU pabOTe ¢ EAKUMH, TOPIOUYUMHU U TOKCUYHBIMU BEIIECTBAMHU.

o IIpoBeneHne XMMHYECKUX PEAKLIUN B paCTBOpaAX.

o IIpoBeneHne XMMHUYECKUX PEAKLIUM IIPU HArPEBaHUH.

o KauecTBeHHBIN U KOJTMYECTBEHHBIN aHAJIN3 BEILIECTB.

e Omnpeznenenue xapakTepa Cpeibl.

e HHaukaTtopsl.

o KauecTBeHHBIE pEAKIIMY HA HEOPTaHUYECKHUE BEIIECTBA U HOHBI.

e OrtaenbHbIE KIACChl OPraHUYECKUX COETUHEHUH.

JlaHHBIE METONMYECKHE YKa3aHWs TNpEIHA3HAYCHBI IS 3aKPEIUICHUS TEOPETHYECKUX
3HAaHMUH H TPUOOpPETeHHs] HEOOXOJMMBIX IPAKTUYECKUX HABBIKOB M yMEHHH IO
nporpamme nucuuiuinebl BI1.09 Xumus nns cnenuansaoct 08.02.01 CtpourtenscTBo U
9KCIUTyaTalus 31aHUK ¥ COOPYKECHUH
B cOopHuke comepxarcs METOAMYECKHE YKa3aHHs IO BBIIOJHEHUIO JIAOOpaTOPHBIX
pabot u NPaKTHYECKUX 3aHATHH, yKa3aHHBIX B COZICPKaHHU.

TpeGoBanus K 3HAHUSIM M YMEHUSIM NP BHIIOJIHEHUH
JIa0OPATOPHBIX PA0OT M MPAKTHYECKUX 3aHATHI

[Ipu BBIMOTHEHNM TAOOPATOPHBIX PA0OT U MPAKTUUECKHUX 3aHATUN CTYICHT JTOJDKEH:
3HaTh:

— OCHOBHBI€ KJIACChl HEOPTaHMYECKUX COCTMHEHUI U UX CBOMCTBA, CTPOCHHUE aTOMA, TUIIbI
XUMHUYECKHUX PEAaKLUM U CBA3eH, TEOpUIO ANEKTPOIUTUYECKON auccormanni, [lepruoanueckuii
3aKkoH U lleproanyeckyro cucreMy xumudeckux 3imeMeHToB J1. 1. Menneneesa;

— Teoputo XUMHUYECKOTO CTPOEHUSI OpraHuYecKux coenquHennit A. M. bytnepoBa, Ha3BaHUs
MPEACTABUTENEH TOMOJIOTMYECKHUX PAIOB OPraHUYECKUX COCIMHEHNI, UX CTPOEHUE, CBOMCTBA U,
CHOCOOBI OTYUYEHUS;

— I[IpaBuia mo TexHuke 0€30MaCHOCTH P pabOTe B XUMHUECKOM J1abopaTopHH.

YMern:

— IIPOBOJIUTH PEAKIIMU NOHHOTO OOMEHA U Ka4eCTBEHHBIE PEAKIIMN HOHOB, OTIPEIEIATh
PEaKUHUIO CpeAbl pACTBOPOB COJIEH;

— 0XapaKTEepU30BbIBATH CBOMCTBA METAJUIOB HA OCHOBAHWM UX MoJIokeHUs B [leproanyueckoit
CHUCTEME XUMUUYECKUX ieMeHTOB [[. . MeHneneeBa, CTpOEHUSI aTOMOB B JIEKTPOXUMHUUYECKOM
PANy HaNpsS)KEHU METAJUIOB;

— MPOBOJIUTH PEAKIINH JaOOPAaTOPHBIX CITIOCOOOB MOJIYUYEHHUs YTIEBOIOPOIOB: METaHa U
ATHUJIEHA, alIbJIETU/IOB, KAPOOHOBBIX KUCIIOT U CJIOKHBIX 3(UPOB;

— pacno3HaBaTh OPTaHUYECKHUE BEIIEeCTBA (M3yUEHHBIE M0 MPOTpaMMe) Ha OCHOBE MX CTPOCHUS
1 CBOICTB;

— OMKCHIBATh CBOMCTBA OPraHUYECKUX BEUIECTB, COCTABIIATh YPABHEHHUSI PEAKIIUH.



IIpaBuiia BbINOJIHEHUS JA00PATOPHBIX PA0OT U MPAKTUYECKUX 3aHATHI

1. CTy#eHT NO/DKeH NMPHHTH Ha JabopaTOpHOE 3aHATHE MOJTOTOBICHHBIM IO JAHHOH TeMe.
2. Kaxnplii CTyOeHT JOJDKEH 3HaTh MpaBHja IO TEXHHKE O€30MacHOCTH Hpu padoTe B
XUMUYECKOW Jsaboparopun (M Tpu  paboTe ¢ peakTHBaMH B  JIaHHOH  paboTe).
3. Ilocne npoBeneHust pabOTHI CTYIEHT MPEICTABIISACT MUCEMEHHBII OTUET.

4. Jlo BBIOJIHEHHs JTa0OpaTOpHOW pabOThl y CTyIEHTAa MPOBEPSIOT 3HAHUS IO BBISBICHUIO
YPOBHS €r0 TEOPETUUYECKOW MOATOTOBKH IO TAHHOU TEME.

5. Ortuer O mpojeNaHHOH paboTe CIIEAYeT BBIOJIHATH B paboYel TeTpaau B KIETKY.
Copeprkanue oTYeTa yKa3aHO B OMMCAHUU JIAOOPATOPHOU PabOThI MIIM MPAKTUYECKOTO 3aHATHS.
6. TabuIBl ¥ PUCYHKH CIICAYET BBITIOIHATH KapaHIaIloM, 3aIICH — CHHUM HWJIH YEPHBIM I[BETOM
MACTHI WM YEePHIII. PUCYHKY BBITIOJIHSAIOTCS B JIGBOH IMOJIOBHHE JTUCTA, HAOJIOICHUS U BBHIBOJIBI B
NPaBOil YacTH JINCTA. Y paBHEHHs PEaKIIHid 3aIMCHIBAIOTCS BO BCIO CTPOKY (TI0CIE HAOIIOACHUH 1
BBIBOJIOB).

7. 3a4eT 1Mo JaHHOM JTab0pPaTOPHON PadOTE WITH MPAKTHYECKOMY 3aHATHIO CTYCHT IOJIy4aeT MPH
MOJIOKHUTEIBHBIX OLIEHKAX 32 TEOPETUYECKHUE 3HAHHSI U OTYET 110 JJa0OpaTOpHOU paboTe HITH
NPaKTUYECKOMY 3aHSATHIO, OOIIHIA 3a4eT — MPH HAIWYHH 3a4ETOB 110 BCEM J1a0OpaTOPHBIM
paboTaM U MPaKTHYECKUM 3aHATHUSM.

MPABWUJIA PABOTHI B XUMHWYECKOM JIABOPATOPUH

1.1. OBIIUE MPABWUJIA PABOTHI B XUMHNYECKOMN JIABOPATOPUH

JIaGopatopHble pabOThl U HEKOTOPBIE MPAKTHUECKUE 3aHATHS MPOBOJAT B CIIELUAIBEHO
000py/10BaHHOM XUMHUYECKOH 1ab0paTopuu.

IIpu paGote B abopaTopuu HEOOXOJUMO 3HATh U CTPOrO COOJIIOAATH YCTAHOBJICHHBIE
IpaBuUIa.

Paborarh paspemiaercst TOJBKO IIOCJIE O3HAKOMJICHMsSI C TpPaBWJIAMHU 110 TEXHUKE
0€30MacHOCTH U ITpaBWJIaMU pabOThl B XUMHUUYECKOM J1TabOpaTopuu.
1. Paboyee mecTo coiepXHTe B YHCTOTE M MOPsJIKE, HE 3arPOMOXKIAiTE €ro MOCTOPOHHUMHU
npeaMeTamMu.
2. He npomyckaiiTe momnagaHus XUMHUYECKUX PEaKTHBOB Ha KOXy M ojexnay. Hemb3s Opatb
BElIeCTBa pyKaMH U MpoOOBaTh Ha BKYC
3. He yHocuTte Ha cBoM pabouue MecTa peakTHBBI 0011ero nosib3oBaHus. Ecin HeT ykazaHuil no
JIO3UPOBKE PEAaKTUBOB JJIsl IAaHHOTO OIBITA, TO OEpUTE UX B MUHUMAJIBHOM KOJINYECTBE.
4. 3anperiaeTcs MM0JIb30BaThCsl PEAKTUBAMU 0€3 ITUKETOK WJIM C COMHUTEIbHBIMUA STUKETKAMHU.
5. Bo Bcex ombITax HCHOJB3YHTE AUCTUUIMPOBAHHYIO BoAy. Cyxue peakTHBBl OepuTe TOJIBKO
yucThIM HimartesnieM. He myrtaiiTe mpoOKH OT CKISHOK C pa3iW4YHBIMHM peakThBaMu. M3mauiiku
PEaKTHBOB HE BBICHITIANTE M HE BBUIMBANTE B CKIISTHKH, 13 KOTOPBIX OHH B3SITHI.
6. Oco0yr0 0CTOPOKHOCTH coOutoIaiiTe mpu paboTe SAOBUTHIMU M BPEAHBIMH BELECTBAMHU, C
KOHIEHTPUPOBAHHBIMU KHUCJIOTaMM U Iienoyamu. PaboTaTb ¢ HUMM CJ€lyeT B BBITSDKHOM
mkady.
7. 1lpm HarpeBaHUM XKHUJIKOCTH B MPOOMpPKE HEOOXOAMMO AepXaTh €€ TaK, 4TOObI B Ciydae
pa3OpBI3TUBAHMS KUAKOCTh HE TOMNajlia Ha CaMOTo JKCIIEPUMEHTAToOpa M PsAAoM paboTaromux
CTYJEHTOB, T.€. OTBEPCTHE MPOOUPKHU MOJIKHO OBITH HANpPABIEHO B CTOPOHY OT ce€Osl U TO-
Bapuuieid. Jlyurie Bcero HampaBUTh €ro Ha CTEHKY BBITsDKHOro mkaga. He 3a0biBaiite
H0JIb30BATHCS TPU 3TOM JEprKaTelIeM.
8. Ilocnme OMBITOB OCTAaTKM PEAKTUBOB CIIMBAalTe B PAKOBUHY IOCIE DPa30aBICHHs BOJOM.
Metannsl cobupaiiTe B OTBEACHHYIO JUIsi A3TOro CKISIHKY. OCTaTKM arpeccuBHBIX U
JOPOTOCTOSIIMX PEAKTUBOB COOMpAiTE B CHIEIMATIbHbBIE CKIISTHKU.
9. He TtporaiiTe, He BKJIIOYaliTe M HE BBIKJIIOUANTE O€3 paspelieHus pPyOUIbHUKU U
AIIEKTPUUYECKUE TPHOOPHI.



10. B maGoparopuu cobOmromaidTe TUIIMHY, HE 3aHUMaWTECh MOCTOPOHHMMHU J€lIaMHu, HE
IPOBOJUTE OMBITHI, HE OTHOCSIIMECS K JaHHOH 1abopaTOpHOM paboTe WM NPAaKTUYECKOMY
3aHSTHIO U HE ONMCAHHBIE B METOINYECKOM YKA3aHUH.

CryneHram ciefyeT 3apaHee TOTOBUTHCS K JJaOOpaTOPHON paboTe WM NMPaKTHYECKOMY
3aHATUIO. BEINONHEHUIO 1a00paTOpHON pabOTHl MM MPAKTUYECKOTO 3aHATHUS IMPEAIIECTBYET
cobecejoBanue ¢ mnpenojaasareneM. [1oaroToBky pekoMeHayeTcs HadMHaThb C M3Y4EHUS Teo-
pPETUYECKOro Marepuaia, OTHOCSIIErocss K JaHHOW pabore. HeoOxoaumo TBepAO YCBOHTH
OCHOBHBIE TEOPETHUYECKHE MTOJIOKEHHSI, 3aKOHBI M UX MaTEMAaTUYECKHE BIPAXKEHUS.

Ilepen BbIMONHEHUEM pPAOOTHI CIIEAYET O3HAKOMUTHCS C METOIMKON MpPOBEACHUS
9KCHEPUMEHTA, U3YYUTh IPUHIMI J1eHCTBUS TPUOOPOB U YCTAHOBOK, IOHATH 11esb paboThl. [Ipu
BBITOJIHEHUH J1a00paTOpHOM PabOThl WIIM MPAKTHYECKOTO 3aHSATHS BHUMATEIBHO CIECIUTE 32
XOJIOM omblTa. B cioydae HeyaayHONH IOCTAaHOBKM OIBITA, MPEXKIE YEM €ro IMOBTOPHTb,
YCTAaHOBUTE TNPHUYMHY Heynauu. [locrme okoHUaHUs paboOTHl HEOOXOAMMO BBIMBITH IOCYAY,
IIPUBECTH B MOPATOK paboyee MecTo.

3a 4YMCTOTY M MOPAJOK Ha paboyeM MecTe OTBEYaeT CTYIEHT, a B JabopaTopuu -
JNEeKYpHBIA CTyHneHT. JIeXypHbI NpUHMMaeT pabodyee MECTO Yy CTYIEHTOB, 3aKOHYMBILIUX
BBITIOJIHEHHE JTA0OpaTOPHON pabOThl WM MPAKTUYECKOTO 3aHSATHS, W CAaeT JIabopaTOpHUIo
nabopanty. Kpome Toro, nexypHblil CTYA€HT JOJKEH MOJIY4YUTh Y 1abopaHTa Bce He0OX0AUMOe
JUIE TIPOBEICHUS JaHHOM J1abopaTOpHOW pabOThl WM TPAKTHYECKOTO 3aHATHS, a IIOCie
OKOHYaHHUs pabOThl WM 3aHATUS - cAarh. Ilocie BbIMONHEHUS J1aOOpaTOpHON PabOThHl MU
NPaKTUYECKOTO 3aHATHS CTYACHT JIOJKEH OOPMHUTH OTYET M CAATh €ro MPEnoaaBaTeo.

OT4eT J0/1KeH COepPKATh CJedyIolie CBeAeHUsI:
. Ha3zBanue paboThI Win 3aHATHUA.
. Ilentb paboOThI MK 3aHATHSL.
. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI
. Homep u Ha3BaHue omnbITa.
. KpaTtkoe onucanue xoza paboThl WK 3aHATUS C YKa3aHUEM YCIIOBUN IIPOBEJICHUS OIIbITA.
. PucyHku u cxembl HCIIOIb3yEMBIX IPUOOPOB.
. Habnronienus u ypaBHEHUs peakLui.
. PacueTsl, Tabnuisl, rpaguki.
. BeiBos1.

Ecnu B nmabGopaTtopHbIX paboTax WM MPAaKTUYECKHUX 3aHATHSAX HEOOXOJUMO MPOBOAUTH
pacuérthl, cieqyeT HMETb B BHUAY, YTO M3JIMIIHAS TOYHOCTh B pacyerax, 3HAYUTEIbHO
IIPEBBILIAIOIIAS IKCIEPUMEHTAIbHYIO NOTPEIIHOCTh, HE MOBBIIIAET TOYHOCTh pe3yibTara. J[is
YUCJIOBBIX 3HAYEHHM pPACCUYUTHIBAEMBIX BEJIMYMH JOCTATOYHO 3-4 3Havamme mudpsl (YUCIO
3HAKOB, CTOSIIMX IOCJE MPeIIIeCTBYIOIMUX UM HyJeil). Yucno 3Havammx nudp He cieayer
MyTaTh C YUCIOM 3HAKOB Tociie 3ansToi. Tak B uncnax: 101,3; 21,73; 0,4385; 0,004500 umeercs
YeThlpe 3Hadalmx Hudpel. B pacuerax npuHATO yKka3bIBaTh 3Hadaliyve MUQpbl ¥ B TOM clydae,
KOI'Jla 3TO HYJIH, CTOSIIIME B KOHIE yKcia. [loaTomy npaBuiabHON OyzeT 3alUCh ¢ TOYHOCTBIO JI0
yeTBepToi 3Havameil uugps! - 0,2500, a ve 0,25.

Pesynbrarel u3mepeHuil Hensz0ekHO OyAyT OTKJIOHATHBCS OT MCTUHHBIX 3HA4YE€HUMN
COOTBETCTBYIOLMX BeNWYMH. Jlnga ompeneneHuss OMMOKM HEOOXOAWMO MOIY4YHUTh 4-5
napajuleJIbHBIX Pe3ysIbTaTOB U3MEPEHUN U HAalTH cpenHee apudMeTndeckoe 3HaueHHe, KOTOpoe
Oyzet Gouible BCEro MpUOIMKATHCS K HCTUHHOMY 3HAYEHUIO.

[Ipn 00paboTke pe3ynbTaTOB CIEAYET OMPENENSITh a0COMIOTHYIO M OTHOCHUTENIbHYIO
OLIMOKY U3MEpPEHHsI JaHHOH BEJTMYNHBI.
AOcomoTHas ommMoOKa MOKa3kIBAeT, Ha CKOJBKO
JaHHas u3MepseMas BeJIMYMHa OOoJblle WM A=+ (Xonum. _XJHEGP) :
MEHBIIIE HCTUHHOW BETUYUHBI

O 0 1N DN B~ W —



OtHomieHue abCONIOTHON OMMOKU K MCTUHHOU ( X -X J
BeIMuMHe, yYMHOXKeHHoe Ha 100 %, maer =+ —= =100 (%)
OTHOCHUTEIBbHYIO OINHOKY omnpenencHust (B X peap
MPOLIEHTAaX ) WK MOTPEIIHOCTD:
1.2. JIABOPATOPHASA XUMHUYECKAS ITIOCYJA
B xumudeckoit maboparopun 04€Hb YaCTO MPUXOIUTCS pabdoTaTh C MOCYIOHN U3 CTEKIa
u dapdopa. JlaboparopHyro IOCyAy MOKHO MOAPA3JICIUTH HA CIECTYIOIINE BUIBI:
1. [Tocyny oOrmiero Ha3HAYCHUS;
2. Tlocyny criennanbHOrO Ha3HAYCHHUS;
3. Mepnyto nocyay;
4. dapdopoByro nocymy.
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1.2.1. Ilocyna o6uiero Ha3HaYeHUs

[TpoGupku (puc.l.) UCHONB3YIOT Ui MPOBEACHUS XUMUYECKUX OIBITOB C HEOOJIBIIUM
KoJMuecTBOM BemiecTB. [IpoOupku MoOryr ObITh IWJIMHIPUYECKHE W KOHUYECKUE. XPpaHAT
npoOupku B mTatuBax. [lepemeninBanue BEMIeCTB B HUX MPOBOJSAT BCTPSAXUBAHUEM MPOOUPKH,
HAHOCS HEOOJBIION yap MmajbleM 10 HIKHEH YacTH MPOOUpPKU. MOIOT MPOOUPKHU ¢ TIOMOIIIBIO
epia.

Kon0s1 (puc.2.) 6s1BatoT pazHoit BMecTUMOCTH (0T 1-2 JIUTPOB 70 25 MUILIUIUTPOB) U
pa3Hoil POpMBI: TUIOCKOAOHHBIE, KPYTIIOJAOHHBIE, KOHUYECKHE, KOJIObI Bropiia.

Crakansl (puc.3.) MoryT ObITh pa3HOil BMecTUMOCTH (0T 1 uTpa 10 25 MUUTUIUTPOB),
pa3Hoil popMbl, pa3HbIE MO BBICOTE U IIUPHUHE, TEPMOCTONKHE U HETEPMOCTOHKHUE.

Boponku (puc.4.) Ob1BatoT pa3inyHoi (GOpPMBI U pa3MepPOB, U B 3aBUCUMOCTH OT 3TOTO
MMEIOT Pa3HOE Ha3HAYCHHUE.

1.2.2. Tlocyna cienquaJ bHOT0 HA3HAYEHU S

DKcUKaTOphl (pUC.5.) IPUMEHSIOT JUIsl XpaHEHUs BEIIECTB, JIETKO MOTJIOLIAIOIUX BIary,
U JUUISl BBICYILIMBAHUS BellecTB. J{Ji 3TOro B HWKHIOIO YacTh HKCUKATOpa MOMEUIAIOT BEIECTBa,
KoTopeie crocoOHbl moriomarh Boay: CaCl, (6esBomubiit), H,SO4 (KoHLIEHTpHpOBaHHAS),
P>0:s.

[IpoMbIBHBIE CKJISHKH (puc.6.) HCHONB3YIOT JUII TPOMBIBAHHS, OYHCTKH U
BBICYIIIBaHUS Ta30B.

1.2.3. MepHas nocyaa

Mepnas nocyna (puc.7.) - MEpHON Ha3bIBAIOT MOCYAY, IPUMEHSIEMYIO JUISl U3MEPEHUS
00BbeMa )KUJIKOCTH C pa3HOW TOYHOCTHIO.

g u3aMepenust o0bema ¢ HeOOJIBIIOW TOYHOCTHIO MPUMEHSIOT MEpHbIE LIMIUHAPHI U
MEH3YPKH.

Jly1s TouHOTO M3MepeHus: 00beMa KHUIKOCTH UCIOB3YIOT MUIETKH, OIOPETKU U MEpHbIE
KOJIOBI.

Mepnast mocyna MoOXeT ObIThb pa3HOMl BMecTUMOCTH. B 3aBucumoctu oT o0Obema,
KOTOPBII JIOJDKEH OBITh W3MEpEH, IMOAOMpaeTcs IMOCyJa COOTBETCTBYIOIIEH BMECTUMOCTH.
Mepnas ocya rpagyupyeTcss B MIWDTHIUTpax (ML) win qutpax (). 1 mur coorBercTByeT 1 oM,
aln-1nom.

[Ipn wu3mepeHun oObeMa JKUJIKOCTH MEpHBIA COCyA HEOOXOAMMO JepXaTb B
BEPTUKAJIBHOM IIOJIO)KEHUH, a OTCUETHl BECTH MO HWKHEH 4YacTH BOTHYTOM IOBEPXHOCTHU



MEHHMCKa KuAkocTH. [Ipumuem T7a3  Habmomarens JIOMDKEH HAXOAMTbCS HA  OJHOU
TOPU3OHTAILHOM JIMHUH C HIDKHUM KpaeM MEHHUCKa (puc.8.).

[Munerku (puc.7.) UCTIONB3YIOT JJIE OTMEPUBAHUS U MEPEHOCA, TOYHO OMNPEEICHHOTO
o0beMa KUAKOCTH. OOBIKHOBEHHas MHUIETKA MPEICTaBlIseT COOOH CTEKISHHYIO TpYyOKy
HEOOJIBIIIOrO AUaMeTpa C PacIIMpPEeHUEM TOCEPEHE WM 0€3 HEero, eciy MUIeTKa HeOOIbIIon
BMmectumocTtd (ot 0,1 mo 2-5 mi). HiwkHMi KOHEIl TUNETKH OTTSIHYT B KalMWLISAP, & HA BEpXHEM
KOHIIE MMEETCS METKa, 0 KOTOPOH HAOMparoT >KUAKOCTh. J{Isi oTMepuBaHUS HEOOXOAUMOTO
o0beMa KMIKOCTH HID)KHUI KOHEI| NMHUIIETKH, COOTBETCTBYIOILEH BMECTUMOCTH, OIYCKalOT B
KHUJIKOCTH JI0 JIHA COCY/a U C TIOMOILBIO TPYIIH (MM pTa, €CIM pacTBOp HE OmaceH) HabuparoT
AKHUJIKOCTb, CIIEJS 32 TEM, UTOOBI KOHUMK ITUIETKU BCE BPEMs HAXOAWICA B KUIKOCTU. JKUIKOCTh
HaOWPAIOT BBIIIE METKU Ha 2-3 cM, 3aTeM OBICTPO 3aKPHIBAIOT BEPXHEE OTBEPCTHE YKA3aTEIbHBIM
naJbleM, NPUIEPKUBAIO NUMIETKY OOJBIIMM M CPEAHMM MajbliaMU. 3aTeM, Cierka ociaaOuB
Ha)XKMM YKa3aTeJbHOI'O Majiblia, Jal0T XKUAKOCTH MEIJIEHHO BBITEKATh W3 NMUIETKU. Kak TOIbKO
HIDKHUH MEHMCK >KHUIKOCTH JOMAET JO METKH, Iajel] CHOBA IUIOTHO NPMKUMAIOT K BEPXHEMY
OTBEPCTHUIO MUMNETKU. TakuM 00pa3oM, ¢ OMOIIBIO MHUIMETKH OTOUpaeTCsl HEOOXOIMMBI 00BeM
XKHUJIKOCTH. 3aTeM MUIIETKY BBOJAT B KOJOY (WM CTakaH), B KOTOPYIO HYXXHO IEpEHECTH KU -
KOCTb, OTHUMAIOT yKa3aTeJIbHBIA Majel] OT BEPXHEr0 OTBEPCTUS MUIETKU U JAOT KUJIKOCTH
CTe€Yb MO CTEHKE KoJObl. OCTaBIIyIOCS MPH 3TOM XHJKOCTb B IUIIETKE HE BBIIYBAIOT, TaK KaK
00BbeM MUMETKH pacCUUTaH Ha CBOOOIHOE UCTEUEHHUE KUAKOCTH.

bropetku (puc.7.) NpUMEHSIOT IPU TUTPOBAHUM WJIU AJISL TOTO, YTOOBI OTMEPUTH 00BEM
KUAKOCTU ¢ ToUHOCThIO 110 0,05 M. bropeTka — crexisiHHas rpajyrpoBaHHas TpyOKa, HUKHUN
KOHell KOTOPOH OTTSHYT U Ha HEero HajieTa pe3uHoBas TpyOKa cO CTEKJITHHBIM IIapuKoM. MoryT
OBITH U OIOPETKU C IPUTEPTHIM CTEKJIIHHBIM KPAHOM.

Ilepen HawyamoM paboThl OIOPETKM 3aKpEIUIIOT B IITATHBE. 3aloJIHAIOT OHOpPETKY
KHUJIKOCTBIO CBEpXY 4epe3 BOPOHKY TaK, YTOObI BHYTPHU HaXOIHJICS PAacTBOp 0€3 My3bIPhKOB
Bo3ayxa. Jns ynaneHusi my3bIpbKOB BO3AyXa PE3MHOBYIO TPYOKY M3rnOar0T TakuM o0pas3oM,
YTOOBI KOHYMK Kanujuisgpa Obl1 HapaBJeH BBEPX, U BBITECHAIOT XKUAKOCTHIO BECh BO3/IyX. 3aTeM
OIOPETKY 3aIOJIHSAIOT J10 HYJIE€BOW OTMETKH.

Mepnbie KOiOBI (pHC.7.) HCHONB3YIOT ISl TPUTOTOBICHHS PACTBOPOB TOYHOU
KOHIeHTpauuu. [l 3Toro B KojJOy BHOCAT TOUYHYIO HAaBECKy CYyXOro BelIecTBa WU
paccuMTaHHBIM 00BEM HCXOJHOTO PACTBOpA. 3aTeM 0 MOJIOBUHBI 00beMa KOJIObI HAJIWBAIOT
JUCTWIJIMPOBAaHHYIO  BOAy.  PacTBop  TIIATENBHO  NMEPEMEIIMBAIOT U JOJIMBAIOT
JUCTWIMPOBAHHYIO BOAY 10 METKH, (mocieaHue 1-2 M Jydiie Mo KamisiM € TOMOIIBIO
nunetku). [1oToM MI0THO 3aKphIBalOT KOJOY MpOOKOH M TIIATEIBHO MEPEMEIINBAIOT PACcTBOD,
nepeBopaunBas Koja0y HECKOJIBKO pas.

1.2.4. ®apdoposas nmocyaa

K dapdopoBoii nocyze OTHOCAT TUTIIH, YallIKH, CTYNKH, KPY>KKH, CTaKaHbl U T. 1. (pUC.
9). Hamku M TUIJIM MCIOJIB3YIOT JUISl BBIMAPUBAHMS KHUJIKOCTEH U NPOKATUBAHMS TBEPIBIX
BeniecTB. OHM BbIAEpKUBaOT TeMiepaTypy Boiiie 1000°C. ans u3menbyeHus: TBEPIbIX BELIECTB
WCIIOJIB3YIOT CTYIIKH.

1.3. HEPBAS TIOMOIB TP HECYACTHBIX CIIYYAAX

B naGopatopuu ObIBaroT ciyyau, TpeOyromue HEOTIOKHOM METUIIMHCKON oMoy, -
Mope3bl pPyK CTEKJIOM, OXOTM TOpSYMMH IpeAMeTaMH, KHUCIOTamH, mienodyamu. B ocob6o
CepBhEe3HBIX CIy4asXx He0OX0MMO 0OPATUTHCS K Bpauy.

Jl51g okazaHus MepBOi MOMOIIM B TaOOPATOPUN UMEETCS alTeuKa.

1. Ilpn paHeHHH CTEKJIOM YAAJINTE OCKOJKHM M3 PaHbl, CMaKbTE Kpas paHbl pacCTBOPOM Hozaa U
MEPEBSHKATE OMHTOM.

2. Ilpu oxore pyK WU JUIa PEaKTUBOM CMOWTE pEakTHB OOJBIINM KOJIMUYECTBOM BOJbI, 3aTEM
100 pa3zdaBICHHON YKCYCHOM KHCIIOTOM (B cllydae 0)Kora IIeNI0YbI0), THOO pacTBOPOM coiH (B
CJIy4ae 05K0ra KMCIJIOTOH), a 3aT€M OIISITh BOJOM.
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3. IIpu oxore Topsiueit KUAKOCTHIO WIIH TOPSTYUM MPEAMETOM 000XKEHHOE MecTo 00paboTaiiTe
CBEXKEMPUTOTOBIICHHBIM PAaCTBOPOM IEPMaHTaHaTa KaJHsl, CMaKbTE 000XIKEHHOE MECTO Ma3bio
OT 0’KOTa WJIM Ba3eTMHOM. MOKHO MPUCHINIATh 0KOT COJI0W U 3a0MHTOBATH.

4. TIpy XUMUYECKUX 0XKOTax Ti1a3 OOMIIbHO MPOMOWTE UX BOAOH, HCIIOB3YsI TI1a3HYI0 BaHHOYKY,
a 3aTeM o0paTUTeCh K Bpauy.

YTOBbI OIIBIT NOJYYUNJICH...

¢ ¢« s03HAKOMBTECH € KAKAbIM IIYHKTOM NPABUJ U CTapaiTeCh TOYHO UX BHINOJIHSATH.

1. B xumMuueckuii KaOWHET 3aXOJUTE TOJBKO IMOCIE TOTO, KaK pa3peluT mpenojasareib. He
TporaiiTe U He MepecTaBisiiiTe Ha CTOJIE MPUTOTOBIICHHBIE PEAKTUBBI U 000PYA0BaHHE — 3TO
MOXET 3aTPYAHUTH Ballly JalbHEHIITyI0 padoTy.

2. Ilpexne 4yeM NPUCTYHUTh K BBIIOJHEHHIO XMMUYECKHUX OIIBITOB, O0SA3aTENbHO M3Y4HUTE
OINMCaHKe J1abopPaTOpHON pabOTHl MITM MPAKTUYECKOTO 3aHATUS M BHUMATEIBHO BBICIYIIANTE
o0bsicHeHus npenojasarens. [Iposepbre, Bce a1 HE0OX0UMMOE Al pabOThl €CTh Ha BallleM
CTOJIE.

3. B xozme BbINONHEHUS pPabOThl KOOPAMHUPYHTE CBOM JEHCTBHUSA € ACUCTBUSAMH TPYIIIbI.
PasroBapuBaiite menorom, 4roObl HE MeMIaTh padoTaTh IPYrWM. EciIM BO3HHUKHYT Kakue-
a100 3aTpyIHEHMsI, KOTOpbIE Bbl HE MOXKETE pPa3pelIuTh CaMOCTOATENIbHO, OOpaTHTECh 3a
MIOMOMUIBIO K IIPETIOAABATEIIIO.

4. BemiectBa 6€pHUTe TOJIBKO IIIATEIEM WU JIOXKEUKON U B T€X KOJIMYECTBAX, KOTOPbIE YKa3aHbI
B OIIMCAHUM pabOThl; €CIIM TAKUX YKa3aHUM HET, TO 00ObEMBbI BEILIECTB HE JOJIKHBI IIPEBBILIATD
1 mu. (3-4 xarmm).

Ymoovl ne nepenymambo npooKu, He OMKpPbIaiiine 00HOEPEMEHHO HECKOIbKO CKIAHOK.

5. Ecnu Bbl citydailHO B3sUIM BellecTBa OOJIbIlle, YEM HYXKHO JJsl JAHHOTO OIbITa, JIMIIHEEe
BbUICHTE B CIELUAJIbHYIO CKIISIHKY /Ui CJMBa BEIECTB WJIM, €CJIM BEUIECTBO TBEPIOE,
OTCBINBTE B KOPOOKY AJIsi Mycopa.

6. B xumuueckoit maboparopun (kaOMHETE) OYEHb BAXHO OBITh MPENEIbHO AKKypaTHBIM BO
BceM — TyT HerT Menoued. Ilpexne yem Hayarh paboTaTh pykaMu, HpOAyMalTe, Kak
pa3MecTuTh 000Opy/lOBaHHE Ha CTOJE, YTOObI ObUIO yIOOHO, M paboTaTh, U HaAOIIOIATh 3a
XO0JIOM 2KCIIEpUMEHTA.

He 3a6vigaiime, umo 3a smum jHce CMOIOM C IMUMU Jce PEAKMUEAMU U 000PYyOO6aHUEM

oyoym pabomamv cmydenmuvl Opy2ux 2pynn, - He co30agaume UM OONOIHUMENbHBIX

mpyoHocmeil, 0cmasue ceoe padouee mecmo 6 becnopaoke.
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BBenenune

Meroauueckue ykasanus no aucumiuimae «XMMUS» 1is BeIIOIHEHUs NPaKTUYECKUX
3aHATUM W jabopaTopHbIX paboT co3maHbl Bam B momomp ais paboThl Ha 3aHATHUSAX,
MOJTOTOBKH K MPAaKTUYECKUM 3aHATHAM U JTAOOpAaTOPHBIM paboTaM, MPaBUIBHOTO COCTaBJICHUS
OTYETOB.

[Ipuctynas K BBINOJHEHHUIO MPAKTUYECKOIO 3aHATUS WM JabopaTopHOil paboThl, Brl
JIOJDKHBI BHUMATENbHO IMPOYMTATh LENb M 3aJaud 3aHATHS WM paboThl, O3HAKOMUTHCS C
TpeOOBaHUSIMU K ypOoBHIO Bamieli mNOArOTOBKM B COOTBETCTBUU C  (eaepalbHbIMU
rOCyJapCTBEHHBIMH CTaHapTaMu TpeTbero nokoseHus (PI'OC-3), kpaTKUMU TEOPETHUECKUMHU
U y4eOHO-METOJUYECKUMH MaTepualaMy MO0 TeME MPAKTHYECKOIo 3aHATHs WK JabopaTopHON
paboThl, OTBETUTH Ha BOIIPOCHI JJIs 3aKPETJICHUS TEOPETUUECKOT0 MaTepuania.

Bce 3amanHus K NpakTUYECKOMY 3aHATHIO WM JlabopaTopHOi paborte Bbl 10mKHBI
BBITIOJHATh B COOTBETCTBUM C HMHCTPYKIMEW, AHAIU3UPOBATh IIOJYyYEHHBIE B XOJE 3aHATHUSA
Pe3yabTaThI 110 IPUBEIECHHON METOIUKE.

OTueT 0 MpaKTHYECKOM 3aHITUU WK JJabopaTopHOH paboTe Bl JOIKHBI BHIIOIHUTH IO
IPUBEIEHHOMY JITOPUTMY, ONUPAsiCh Ha 0Opasell.

Hannyne nonoXUTENbHON OLEHKH M0 MPaKTHYECKUM 3aHATUAM M J1abopaTOpHBIM
paboTaM  HEOOXOIMMO ISl TOJYyYEHHUs 3adeTa IO JAUCHUIUIMHE «XUMHUS» € JOIMycKa K
Tu(pepeHIIMPOBAHHOMY 3a4€Ty, TOITOMY B Cllydyae OTCYTCTBHUS Ha YpOKe IO JIH000H ImpudHrHe
WIM TIOJTy4EHUS! HEYAOBIETBOPUTEIHHON OLEHKU 3a MPAaKTUYECKOE 3aHSITHE WIN JIa0OpaTOPHYIO
paboty Bbl 10KHBI HAWTH BpeMs JUIsl €€ BHIIOJTHEHUS WK TIepec/iauH.

Buumanue! Ecnm B mporecce MOATOTOBKM K MPAKTHYECKHM 3aHITHSIM WU JaOOPaTOPHBIM
paboTaM WM TIpU pPENICHWH 3a7ad y Bac BO3HHKAIOT BOMPOCH], pa3pelIuTh KOTOPHIC
CaMOCTOSITENILHO HE YAaércs, HEOoOXOAMMO OOpaTHThCS K MPENoJaBaTeNI0 IS MOTyYSHHS
pa3bACHEHUH WJIM YKAa3aHUM B JTHU MPOBEJICHUS JOTMOJHUTEIbHBIX 3aHATHIA.

Bpewms nipoBeieHUsT JOTIOJIHUTENBHBIX 3aHATUI MOXKHO y3HATh Yy MPENOJaBaTENs.
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Kenaem Bam ycnexon!!!

Pa3znen 1. Oprannyeckass Xumus.
Tema: «OcHOBHbIC NMOHATHS OPraHUYECKOW XHMHHM M TeOpHS CTPOCHHS OPraHMYeCKHX
COeIMHEHU».
JlaboparopHnoe 3ansitusi, IIpakTmyeckoe 3anaTua «CocTaBiaeHUE MOJCIEH MOJEKYI
OpPraHUYECKUX BEIIECTBY.
Y4eOHas Hmeb: HAYYUTHCSI COCTABIIATH MOJEIN MOJIEKYJI PA3IIMYHON CIOXKHOCTH.
Y4eOHble 3a1a4u:
1. U3yunth 0COOEHHOCTH CTPOEHUS MOJIEKYJ OPraHUYECKHX BEILECTB.
2. HaiiTu o6mmue npusHaky ¥ pa3andusi TOMOJIOTOB U U30MEPOB.

OOpa3zoBaTtenbHbIC pe3yabTaThl, 3asBaeHHbIE BO PI'OC TpeTrhero noxkoeHus:
CtyneHT nomKeH
HMeTh MPAKTHYECKHI ONBIT: COCTABIICHUS MOJIETIEH MOJIEKYJI OPraHUYECKUX BEILECTB;
yMeTh: IPUMEHSTh [TOJIy4€HHbIE 3HAHUS O CTPOCHUH OPraHMYECKUX BEIIECTB HA IIPAKTUKE;
3HATh: OCHOBHBIE IOJIOKEHUS TEOPUH CTPOEHUS OpraHnyeckux BemecTs A.M. bytieposa;
BJIAJeTh: TEXHOJIOTHEN U3rOTOBJICHUS MOJIEIEH MOJIEKYJ OPraHNYECKUX BEILECTB.

3aga4yu NPaKTHYECKOI0 3aHATHS:

[ToBTOPUTH TEOpETUYECKUIT MaTepHall IO TEME MPAKTUYECKOTO 3aHSATHSI.
OTBeTuTH Ha BOIIPOCHI VISl 3aKPETIEHUSI TEOPETUUECKOTO MaTepHaIa.
BbImomHUTE 331aHNS TPAKTUYECKOTO 3aHATHUS.
OdopMuts oTuerT.

b

Oobecne4yeHHOCTH 3aHATHA (CPeACTBA 00yUYeHMsI):
1. COOpHHMK METOIMYECKUX YKa3aHUH JUIsl CTYJACHTOB 10 BBIOJHEHUIO MPAKTUYECKUX 3aHATHH
U J1abopaTOpHBIX paboT MO yueOHON AUCHUILIUHE «XUMUSD.
Terpanp A NPaKTUUECKUX 3aHATHH U 1aOOPaTOPHBIX paboT B KIIETKY.
Pyuxka.
IIpocroi kapangami.
JIunerika.

SR
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6. IlnacTuinuH.
7. COAYKH.

Kparkue Teopernyeckne H y4eOHO-MeTOANYECKHE MATEPHUAJIbI

Mo TeEME MNPAKTUIECCKOI'0O 3aHATUH
HJ’I?I TOr'0 YTOOKI ITOHITH CYIIHOCTb pa6OTBI, Haa0 3HaTh, 4TO:

1. [IpocTeitmmm npeacTaBUTENEM HACBHIIIEHHBIX YTIEBOJAOPOJIOB SBIACTCS
MeTaH, CTPYKTypHas (opmyia KOTOpOTro

2. sp3— rudpUIM3aIms XapakTepHa JUisl aTOMOB yTJiepoJia B (ajIkaHax) — B
YaCTHOCTH, B METaHE.

3. Atom yriepojia B MOJIEKYJIE METaHa PACIOIOKEH B IIEHTPE TETPadIpa, aTOMbI
BOJIOPOJIa — B €T0 BEPILIMHAX.

4. BasieHTHBIE yIiIbl MEX/1y HAIIPaBJICHUSMHU CBSI3€il paBHBI MEXAY CO00OM U
coctaBisitoT yron 109°28'.

5. B ataHe ecTh yriepon - yriiepoaHbIC CBA3U..

L (C-C) =0,154 um.

1. ITpocTeiyuM pecTaBUTENIEM HACBILEHHBIX YIVIEBOAOPOJOB SBIIAETCS
METaH, CTPYKTypHas (popmyiia KOTOporo

2. sp’- THOPHAM3ALKS XapaKTEePHA IS aTOMOB yIIIepo/a B (alKaHax) — B
YaCTHOCTH, B METaHE.

3. AtoMm yriepojia B MOJIEKYJIE METaHa PacIOIOKEH B LIEHTPE TETPa’3Ipa, aTOMbI
BOJIOPOJIa — B €0 BEPILIMHAX.

4. BasieHTHBIE yTIJIbl MEX/1y HAIIPaBJICHUSIMHU CBSI3€il paBHBI MEXay CO00M U
cocTaBisAtoT yroa 109°28'.

5. B oraHe ecTb yriepon - yriaepoaHsle CBs3H. .
L (C-C)=0,154 um.

Pucynok 2

5.
Pucynok 2

Bonpocs! 1151 3aKpenJieHlsi TeOPeTHYeCKOro MaTepraia K NPpaKTH4ecKOMY 3aHATHIO:

Kaxkne BemecTBa Ha3bIBatOT OPraHUYECKUMHU?
B uem oTiMune opraHUYeCcKUX BEIIECTB OT HEOPTAaHMUECKUX BEIIECTB?
Yro obmiero u B uéM pa3audus B CTPOCHUH a) TOMOJIOTOB, 0) H30MEPOB

NS

TJIOTHOCTH BEIIECTBA M0 BOJOPOY TPUMEPHO paBHa 15.

3aIlaHl/lﬂ MJISI MPAKTHYIECKOI'o 3aHATHSA:

Onpenennte MOJEKYIIpHYIO (OpMyIy BellecTBa, eciu oHO conepxkut C-20%, H-80%, a
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3aganme Ne 1. CocrtaBbTe COKpamIéHHbIE CTPYKTYpHBIE (POPMYIIBI YITIEBOJOPOJIOB: METaHa,
JTaHa, MporaHa, OyraHa, W300yTaHa, IEHTaHA M BCEX €T0 M30MEPOB.

3aganue Ne 2. M3rotoBbTe MOAEIM MOJIEKYJ YIJIEBOJOPOJIOB: METaHa, 3TaHa, IIPOIIAHA,
OyTtaHa, M300yTaHa, IEHTaHa U BCEX €ro U30MEPOB.

HNHcTpyKuus no BHINOJIHEHHIO PAKTHYECKOT0 3aHATUSA

1. CocraBpTe COKpamEHHbIE CTPYKTypHBIE (OPMYNBI  YIJIEBOJOPOJOB: METaHa, »JTaHa,

npornaHa, OyraHa, W300yTaHa, IEHTaHA U BCEX €ro H30MEPOB.
2. 3rotoBbTE MOJENIN MOJIEKYJI YTIEBOIOPOIOB:
- Moaeas mousekyabl Merana. Cobepute MoJeNb MOJEKYJbl METaHa, UCHOJNB3YS Uil 3TOTO
CIUYKU ® mnacTwiuH. s sToro w3 minactuwiuHa (B Habope 16 mapukoB) BHIOEPHUTE YETHIPE
HIapuKa, a U3 IIacTuinHa (B Habope 7 1MIapuKoB) — OJUH HIapuK. B kauecTBe cTep:KHEH MOXKHO
UCIIOJIB30BATh CIIUYKH. YUTHUTE, UTO B MOJICKYJIE METaHa YTOJ MEX1Y XUMUYECKUMHU CBsI3sIMU C—
H coctaBmsier 109°28', T. €. MOJIEKyIa KIMEET TETPAdAPUIECKOE CTPOCHHE (CM. pHC. 1).
- Moaeanb MoJiekyJibl 3TaHa. CoOepute MOJIENb MOJIEKYJIbI 3TaHa, UCIIONb3Ys JUIsl 3TOT0 CIIMYKU
U IUIACTWJIMH. YYTHTE, YTO B MOJIEKyJIe 3TaHa Yroil MexAy Xumuueckumu cBszamu C-H
cocrasisieT 109°28', a yranepoa-yraepoausie csizu L (C-C) = 0,154 um. (cm. puc. 2).
- Moaeanb moaeky.abl nponana. CoGepure MoJieib MOJEKYJIbl MIPOIAHa, UCIIONb3Yys ISl 3TOTO
CIIUYKH U TIJTACTUIIHH.
- Moaenu mosekyJ 6yrana u nzodyrana. Cobepure Mozenb MOJIEKYJIbl H-OyTaHa, UCTIOIb3Ys
mwiactuiand. [logymaiite u nepenenaiite Monenb H-OyTaHa B MOJEIb MOJIEKYJbl M300yTaHa.
Yurure, 4T0 B OyTaHe aTOMBI YIIepoa pacioyioKEeHbI IO OTHOLIEHUIO IPYT K APYTY MOJ YIIIOM
109°, 1. e. yraepojiHas 1enb JOJKHA UMETh 3UTr3arooopasHoe ctpoenue. B monekyne nzo0yrana
BCE CBSI3U LIEHTPAJIBHOIO aToMa yriepoja HampaBieHbl K BEpIIMHAM MPAaBHIBLHOTO TETPadpa.
CpaBHUTE CTPOCHUE ITUX YIIIEBOJOPOJIOB.
- Moaein MosieKkyJ1 eHTaHa U BeexX ero uzomepon. CoOepure MOAETh MOJIEKYJIbI H-TICHTaHA U
BCEX €r0 M30MEPOB IOCIIEA0BATEIBHO, UCTIOIb3YsI MNIACTHIINH.

MeTtoauka aHaIu3a pPe3yJIbTATOB, MOJYYEHHBIX B X0/1€ MPAKTHYECKOT0 3aHITHUSI
. Mcrionb3ys MHCTPYKIIUIO MO BBIITOJIHEHUIO MTPAKTUUECKOTO 3aHATHUS, BHIMIOTHETE 3aJaHusI.
2. Cobupath MOJENb CIEIYIOMIETO0 OPraHUYeCKOrO0 COCIUWHEHUS CIEAyeT HAuYUHATh TOJBKO
nocJie TMOJHOW COOpPKU MpeBeAyIIei MOJeNy.

f—

IMopsinok BbINOJIHEHHS OTYETA MO MPAKTHYECKOMY 3aHATHIO

1. B teTpany Ay MpaKTUYECKHUX 3aHATUH U JJAOOPATOPHBIX pabOT HAMUITUTE HOMED, HA3BaHUE U
yueOHYIO 11eJIh 3aHATHSI.

2. OTBeThTE HA BOMPOCH IS 3aKPEIUICHUS TEOPETUYECKOTO MaTepuaja K MPaKTHICCKOMY
3aHSTHIO.

3. Bomonnaute 3amanus Ne 1 u Ne 2. Ckonbko mMojenei: a) TOMOJIOroB, 0) M30MEpOB OBLIO
coOpaHo BO BpeMsl MPAKTUIECKOTO 3aHATUS?

4. 3anonHuTe TaOIUILY.

5. 3anuiuTe BBIBOJ O IpoAeNaHHON paboTe, OTpa3uTe, Ha CKOJIBKO YCHEIHO Bbl cripaBuinCh ¢
yU4eOHBIMU 3aJladaMHM TPAKTHYECKOTO 3aHATHS W PEaM30BaHBl JIM 00pa30BaTeIbHBIC
pE3yIbTaTHI,
3asiBiieHHbIE BO @I'OC TpeThero nokoJeHHUs.

O0pazen 0T4éTa 10 MPAKTHYECKOMY 3aHATHIO

JlaGoparopHoe 3ansaTusi, IIpakTudeckoe 3aHaTHe «COCTaBICHHE MOJCIECH MOJIEKYN
OpPraHUYECKHUX BEILIECTBY.
YyeOHas Hesib: HAYYUTHCA COCTABIISITH MOJEIU MOJIEKYJT PAa3JIMYHOM CII0KHOCTH.

OTBeThI Ha BONPOCHI /ISl 3aKPeNJIeHUs] TEOPEeTHYECKOr0 MaTeprasa
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K IIPAKTUYE€CKOMY 3aHATHIO

Ne Haspanue | IlllapocTep:kHeBasi CoxpameHHast MouJiekyasipaasi
3ajaHus BelllecTBa MojeJib CTPYKTYpHas popmy.ia dopmyaa
MOJIEKYJIbI

BbiBoa: BreimonHMB 3amaHUs  MPAKTUYECKOro 3aHATHA S (CM. y4eOHble 3aJaudl U
oOpa3oBareibHbIE Pe3yNbTaThl, 3asBiieHHbIe BO @I'OC TpeThero mokoJieHus).

Chnucok JimTeparypbl
B.B Epemun Xumus . 10 xnace (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3smenxko, B.U.
Tepenun, A.A.Jlpo3nos, B.B.JIynun , yae6uuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

JladoparopHoii padorsl Ne (Bapuanr 1) «B3amMmopeiicTBHe IUVIIOKO3bI M €axapo3bl C
rugpoxkcuaom meau (II). KauecTBeHHble peakiiu Ha Kpaxmain.
YueOHast meJb: MPAKTUYECKH IMO3HAKOMUTHCS C BAKHEHIIMMHU XUMHUYECKUMH CBOICTBaMU
IJIFOKO3bI, CaXapo3bl U Kpaxmalia.
Y4eOHble 3a1a4u:
1. ITpoBecTu 3KCIEPUMEHT, cOOIOAAs MPaBUiIa MO TEXHUKE O€30aCHOCTH.
2. 3anucarh ypaBHEHUS XUMHUECKUX PEAKIIUN B MOJIEKYJISIPHOM BH/JIE.

OOpa3zoBartenbHbIC pe3yabTaThl, 3asiBJAeHHBbIe BO PI'OC TpeTrhero noxkoeHus:
CtyneHT nomKeH
HMeTh MNPAKTHYECKHMI ONBIT: OCYLIECTBIECHUS XUMHUYECKMX pEaKUUN XapaKTepHBIX I
TJIIOKO3bI, CaXapo3bl U KpaxMala,
yMeTb: IIPOBOJUTH KaU€CTBEHHBIE PEAKIIMU HA PaCclO3HABAHKE MIPEICTABUTENEH YIIIEBOIOB;
3HATbh: CTPOEHUE MOJIEKYJ, (PU3MUYECKHEe U XUMHUYECKHE CBOICTBa, CHOCOOBI MOJIYYEHUS U
IIPUMEHEHHE YTIIEBOJIOB;
BJIa/JleTh: HaBbIKAMU SKCIIEPUMEHTAIILHON pabOThl B XUMUYECKOH 1ab0opaTopuu.

3agauu J1a00paTOPHOM PadOTHI:

[ToBTOPUTH TEOpETUYECKUIT MaTepHall IO TeME JIabopaTOPHOU padOTHI.
OTBeTuTH HAa BOIIPOCHI VISl 3aKPETUIEHUSI TEOPETUYECKOTO MaTepHaa.
BBINOTHUTE OMBITHI.
OdopMuts oTUeT.

n -

Oolecnie4yeHHOCTH 3aHATHSA (CPeACTBA 00y4YeHHs):
1. COOpHHMK METOIMYECKUX YKa3aHUIl JUIsl CTYJACHTOB I10 BBIOJHEHUIO MPAKTUYECKUX 3aHATHH
U J1abopaTOpHBIX pabOT MO yueOHON AUCHUILITUHE «XUMUS».
Terpanp A1 NPaKTUUECKUX 3aHATHH U 1aOOPaTOPHBIX paboT B KIIETKY.
Pyuxka.
IIpocroii kapanaami.
JIunerika.

SAeD
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6. PactBop rimroko3sl, kpaxmai, pactBopsl CuSO4 u NaOH, pactBop Hoaa (1), kycouek u€pHoro
xje0a; MTaTuB ¢ MPoOUpKaMHu, MPUOOP TSl HArpEBaHUS, IE€PKATEIb, CITUYKH.
Kpartkue TeopeTnyeckue u y4eOHO-MeTOAMYECKHE MATEPHAJbI
1o TeMe J1a0OpPaTOPHO padoThI

YriaeBoabl - NPUPOAHBIE COCIUHEHHUS. SBISISICH OCHOBHBIM KOMIIOHEHTOM IHIIIH,
YIJ€BOJBI TOCTABJSIOT OONBIIYI0 YacTh SHEPrUM, HEOOXOAUMOHN sl KU3HEACSITEIbHOCTH.
Hekoropele yrieBoabl BXOJAT B COCTaB HYKJIEMHOBBIX KHUCJIOT, OCYILECTBISIOUIMX OMOCHHTE3
Oelka U mepegavy HacleCTBEHHBIX IPU3HAKOB.

VYTieBoasl IIMPOKO PACHPOCTPAHEHBI B MPHUPOJE M HrpaioT OOJBIIYIO pOJb B
OMOJIOTHYECKHUX MpoIeccax >KUBBIX OPraHM3MOB U ueioBeka. K HUM OTHOCSTCS, Hampumep,
BUHOTPAJIHBIA caxap WIH TJI0K03a, CBEKJIOBUYHBIM (TPOCTHUKOBBIA) caxap WJIM caxaposa,
KpaxMmai u kieryatka. Hazpanue "yrieBonbl" BOZHHUKIIO B CBSI3U C TEM, YTO XUMHUYECKUN COCTaB
OONBIIMHCTBA COCOUHEHWH O3TOro Kimacca Beipaxancs obOmeidr dopmymnoir  Cu(HO)p,.
JanbHelniee ucciie0BaHNUE YIIE€BOJAOB MOKA3aI0, UTO TAKOE Ha3BaHUE SBJISAETCS HETOYHBIM. Bo-
NEepPBbIX, HAMIEHBI YIJIEBOJBI, COCTaB KOTOPBIX HE OTBeYaeT 3TOH ¢opmyne. Bo-BTopbix,
u3BecTHbl coenuuenus (dpopmanbaerun CH,0, ykcycnas kucnora C,H40,), coctaB KOTOpBIX
xoTsi U coorBercTByer obmeir dopmyne C,(H,O)y,, HO TO CBOWCTBAaM OHU OTJIMYAIOTCS OT
YTJIEBOJIOB.

VYrneBosabl B 3aBUCUMOCTH OT MX CTPOEHHUS MOXHO MOAPA3JEIUTh HA MOHOCaXapHuiabl,
JUcaxapu/ibl U MOJUCaXapu/ibl.

B Mmonekynax MOHOCaxapuJIOB MOXKET COJEP’KaTbCS OT YETHIPEX /A0 JIECATH aTOMOB
yraepona. Ha3Banus Bcex TIpynnm MOHOCAaxapHoOB, a TakKe Ha3BaHMS OTIEIbHBIX
[IpeJICTaBUTENIe OKAHYUBAIOTCSA Ha - 03a. [103TOMy B 3aBUCUMOCTH OT YMCja aTOMOB YIJlepoJa
B MOJIEKYJIE MOHOCaXapu/Ibl MOAPA3ICISIOT Ha TETPO3bl, IEHTO3bL, TeKCO3bl U T. 1. Haubombiee
3HaUYEHUE UMEIOT IeKCO3bl U IIEHTO3BI.

Kuaccnpukanus yriieBogos

IIpocTebie CaoxHble
(He MOABEPrarTCcs rMAPOJIH3Y) (moaBeprawTcs rTHAPOJIN3Y)
Monocaxapusl Onurocaxapunsl (ucaxapuibn) [Tonucaxapuibt
I'moxo3a CegH,06 Caxapo3a (nucaxapum) Kpaxman (CeH;9Os)n
CDp}/'KTOZia C6H1206 C12H22011 HCJIJ'II-OJ'I033 (C6H1005)n
Pu6o3a C5H1005

I'moko3a C¢H 206, XMUYECKOE CTPOSHHUE TIFOKO3bI MOYKHO BBIPA3UTh (HOPMYJIION:

O
1
CH,OH - CHOH - CHOH - CHOH - CHOH - C
\
H
BbiBoa: rioko3a - MHOTOATOMHBIM  anpaerugocnupt. M3omep T1iOKO3bl - ¢pykTo3a -

KETOHOCTIHPT.

B BogHOM pacTBOpe TIIOKO3BI HAaxOASITCSd B JHHAMHYECKOM pPAaBHOBECHU TpPH
U30MepHbIe POPMBI: 0-popMa, anbleruanas u B-popma.

K nmucaxapumam oTHOCSATCS: caxaposa (caxap), MaibTo3a, JIakTo3a. Bce OHM MMEOT
MoJekyssipHyto dpopmyiny Ci2H2:0;1. YacTo cBeieHHs O CTPOSHHUH BELIECTB MOXKHO TOJYYHUTh
nyTéM pacuielieHuss - THAPOIH3a MOJEKYyl. AHamu3 MPOAYKTOB THAPOJIH3a MO3BOJSIET
OOHaApPYXUTh PPYKTO3Y U TIIOK03Y. (MoOIeKylbl caxapo3bl COCTOST U3 OCTATKOB O-TJIFOKO3BI U [3-
bpyKTO3bI).

Kpaxman - nonucaxapua. 1o Genblii aMopHBIN TOPOIIOK, HE paCTBOPUMBI B Bojie. B
ropsiueil Bojie KpaxMayibHble 3€pHa HaOyXaloT U 00pa3yroT KOJUIOWIHBIA pacTBOp, Ha3bIBAEMbII
KpaxMaJIbHbIM KielicTtepoM. Kpaxman - mnpupoJHOE BBICOKOMOJIEKYJISIPHOE COEIUHEHHE,
dopmyna (C¢H9Os), (n - OT HECKOIBKUX COTEH 10 HECKONBKUX ThICAY). O CTPOCHHH KpaxMmaja
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MOXHO CYIUTh MO MPOAYKTaM €ro rujapoiusa. ['uaponn3 oOBIYHO MPOXOAUT MOCTENEHHO: B
Hayayie 00pa3yroTcs MPOIYKTHI C MEHBIIICH MOJICKYJIIPHON Maccoi, 4eM Kpaxmall, - JEeKCTPUHBI,
3aTeM Jucaxapuj - MajlbT03a U, HaKOHeL], IIoKo3a. Cxema ruposunsa:

(C6H1005)n — (C6H1005)n.x = C12H2011 — CHi20e.

YcTaHOBIIEHO, YTO B pe3yabTaTe TUApOJIH3a Kpaxmana oOpasyercs a-rimoko3a. Orciona
BBIBO/I: MakKpOMOJEKYJbl KpaxMmalla COCTOST M3 OCTaTKOB o - Tioko3bl. (IIpum HemonHom
TUAPOJIN3E MOJIYYAeTCsl CMECh IEKCTPUHOB U TJIIOKO3bI, Ha3bIBacMasl NaTOKOM).

Bomnpoce! 1151 3aKkpenJieHusi TEOPEeTHYECKOr0 MaTepuaJsia K JJabopaTtopHoii padore:

1. Kakue BemiecTBa OTHOCATCS K YIJIEBOJIAaM, U IOYEMY MM OBLIO TaHO Takoe Ha3zBaHHUe?

2. Kakue xumuueckue CBOMCTBA Ji TJIIOKO3bl M TJIHMIEpUHA SIBISIOTCA OOLIUMH, U YE€M 3TH
BEUIECTBA OTJIMYAKOTCA APYT OT Apyra? Hamummure ypaBHEHUs COOTBETCTBYIOIIUX PEAKLIUM.

3. CocraBpTe ypaBHEHMS PEaKUUW MPU IMOMOIIM, KOTOPBIX Caxapo3y MOKHO IPEBpPAaTUTh B
3TAHOII.

3ananus AJs1 J1a00paTopHoii padoThI:

3aganue Ne 1. Onpeznenure yTo 00IIETO B CBOMCTBAX TIHMIEPHHA U TIIOK0301? UTO 10Ka3bIBaeT

OTBIT C T0K030M? Hannuue xakod (QyHKIMOHATBHOM TPYIIBI TIOKA3BIBAIOT OMBITHL, K KAKOMY

KJIACCy BELIECTB OTHOCUTCS TJIFOKO3a.

3aganue Ne 2. OnpenenuTe KOHEYHBIA TPOAYKT (DEPMEHTATUBHOTO THIPOJIN3a KpaxMaa.

HNHcTpyKuus 10 BHINOJTHEHUIO JIA00PATOPHOH padoThI

1. O3HakoMbTeCh C TpaBUIaMH MO TEXHUKE OE30MacHOCTH MpH padoTe B XHUMHUYECKOMH
1abopaTOpUM U PACIUIIUTECH B )KypHaie mo Th.

2. Boimonaute onbIT Ne 1. CBoiicTBA IJIIOKO3bI M CAXapO3bl.

a) B nmpobupky BHecuTe 5 Kamelb pacTBOpa TIIIOKO3bI, Karmuio pactBopa conu meau (I1) u mpu

B30aNTHIBAHUM HECKOJIBKO Karellb pacTBopa THUAPOKCHUIA HATpus 10 OOpa3oBaHUs CBETJIO -

CUHEro pacTBopa. Takoi OmbIT IPOAEIBIBAIIN C TIULEPUHOM.

0) [lonyuennslii pacTBop Harpeiire. Uto Habmrogaere?

3. Bommonaute onbIT Ne2. CBoiicTBa KpaxmaJa.

[Ipy momomu mimartens MOMECTUTE B MPOOHMPKY KpaxMman U Ipuiieiite 2 M BOJBIL
Copnepxxumoe B30onTaTh. [lanee BpueliTe HEOOIBIIMMHU MOPIUSAMH COAEPKUMOE MPOOHPKHU (TIpH
NOMEIINBAHUHU) B CTakaH ¢ 5-6 miu ropsuel Bozbl. [lomydeHHBIN KpaxManbHbIA KieHcTep -
KOJUIOMJIHBIM ~ pacTBOp - HUCIHOJB30BaTh JJIsi  IPOBEICHUS  IOCIEAYIOIIUX  OIBITOB.
a) KayecTrBennasi peakuus Ha kpaxmai. K 5-6 kamisM kpaxmalibHOTO Kieiictepa B poOHpke
npuOaBbTE KAIUIIO CIIUPTOBOTO pacTBOpa Hoa.

0) @epMeHTATUBHBIN rUApoau3 Kpaxmana. [log neiicTBueM nuiieBapUTeIbHOrO (GepMeHTa

aMuja3bl MPOUCXOIUT TUAPOIU3 Kpaxmaya. XOpOIIO pa3KeBaHHBIM MAaJEHbKUM KyCOYEK

yépHoro xjueba nmomerute B mpodupky. Ilpunelite k Hemy kammto pactBopa conu meau (II) u

HECKOJbKO Karmenb pactBopa NaOH 10 nosiBneHus cnabo-royooro okpamubanusi. Comep:kumoe

NpOOUPKHU HarpeTe.

MeTtoauka aHau3a pe3yJbTaToB, NOJYYeHHBIX B X0/1€ J1a00paTOPHOii padoThI

1. Mcnonb3ys MHCTPYKLUIO IO BBINOJIHEHUIO J1IaOOpaTOpHOM paboThl, MPOBEAUTE OINBITHI,
coOroast mpaBuiia TEXHUKU O€30M1aCHOCTH IIpU paboTe B KAOMHETE XUMHUH.

2. Craenyroouuil onbIT ciaelyeT HauuHaTh TOJIBKO MOCJE MOJHOro pa3dopa MpeBeyLero OnbITa.

Iopsiiok BbINOJIHEHUS OTUYETA 110 JIaDopaTOpPHOI padoTe

1. B Terpanu ams npakTHUECKUX 3aHATHH 1 1aOOpaTOPHBIX pabOT HAUILIUTE HOMEP, HA3BaHUE U
y4eOHYIO0 11e7Tb PabOTHI.

2. OTBeTbTe Ha BOMPOCHI JUIA 3aKPEIVICHHsS TEOPETUYECKOro Marepuaia K JabopaTOpHOM
pabore.

3. BoimonuuTe onbIThl Ne 1, cOrJacHO MHCTPYKIMM MO BBIMOJHEHUIO JTAOOpaTOPHON paboTHI.
3anumuTe HaOMI0AeHUs B Tabnuily. CocTaBbTe ypaBHEHUE PEAKIIMH TIIFOKO3bI C THIPOKCHIOM
meau (11).

4. BeimmosHuTe ONBITHI Ne 2, COTJIaCHO MHCTPYKIIMH TIO BBITOJTHEHHUIO Jab0paTOpHON pabOTHI.
3anuimuTe HAOMIOACHUS B TAOIUILY.
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5. 3anumuTe BBIBOJI O IPOJICIAHHON padoTe, OTpa3uTe, Ha CKOJIBKO yCIEeHO Bl cripaBuiIuch ¢
y4eOHBIMU 3aJa4aMH  JIa0OpaTOpHOM pabOThl M PpPeaTu30BaHbl JU 00pa3oBaTEIIbHBIC
pe3yJbTaTHI,
3asiBiieHHbIE BO @I'OC TpeThero nokoJeHus.

O0pasen oT4yéra no J1aboparopHoii padore

JlaGoparopnasi paGora Ne (Bapuantr 1) «B3auMopgeicTBue TJIIOKO3bI U Caxapo3bl C

ruapokcuaoM meau (II). KauectBenHble peakiiuy Ha Kpaxmain.

YuyeOHas weJib: MPAKTUYECKU TO3HAKOMHUTHCS C BAKHEUIIMMU XUMUYECKUMHU CBOWCTBAMU

TJIFOKO3BI, CaXapo3bl U Kpaxmalia.

OTBeTHI Ha BONPOCHI IJIs1 3aKPeNJIeHHs] TeOPeTHYecKOro MaTepuasia
K JJabopaTopHoii padore

)
e
1
Ha3zBaunue onbita| Pucynok roro Hao0aogenns u ux YpaBHeHHs peakuuii
qToO Jejiaere 00bLSCHEHHS
Peaxius
cepeOpsSTHOTO
3epKajia IIKO3bI -
e

e

BsanmoneiicTeue
TITFOKO3EI C
TUAPOKCHIOM
menu (II)

KauecTtBenHan
peakuus Ha
Kpaxmai

BsanmoneiicTeue
caxapossl ¢
THUAPOKCHIOM
menu (II)

o

BobiBoa: BeinonHuB 3a7anus 1abopaTopHoi paboTHI 51 (CM. yueOHbIE 3a/1a4K U 00pa3oBaTeIbHbIE
pe3ynbTarthl, 3asBieHHble BO PI'OC TpeThero nokoneHus).
Cnucok Jimreparypbl
B.B Epemun Xumus . 10 xiacc (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.Jlpo3nos, B.B.JIynun , yue6nuk - Mocksa : [IpocBemienue, 2021. - 204 ¢

Ha3Banne npaktuyeckoro 3anatus Ne (Bapuant 2)«KadyecTBeHHbIe peakiuy Ha 0eJIKID).
YuyeOHas ueub: 0TpaboTaTh HABBIKA SKCIEPUMEHTAIBHOW pabOTHI, COOJIONAs IMpaBHIIa
TEXHUKU 0€30MaCHOCTH NpHU paboTe B KAOMHETE XUMUH.

Y4eOnble 3a1aun:
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1. TIo3HAKOMHUTBHCS ¢ BAXKHCHINIMMH XUMUYECKHMH CBOMCTBAMHU OCIIKOB.
2. IlpakTH4ecku WCCIEeNOBaTh TMPOLIECCHl pacTBOpPeHUs1 Oeilka B BOAE, HEOOpaTUMOU
JEHATYpaIiy OSJIKOB.
3. ITo3HAaKOMUTHCS ¢ KAUECTBEHHBIMU PEAKIUSIMU HA OCJIKH, HAyUYUTHCS PACIIO3HABATH UX.
Oo0pa3oBarte/ibHbIE Pe3yJbTaThl, 3asBjeHHbIe BO ®T'OC TpeTbero noKoJieHus:
CTylleHT N0JKEH
HMeTh NPAKTUYECKHUH ONbIT: UCCIIEI0BAHMS CBOMCTB OeliKa;
yMeTh: [IPOBOAUTH SKCIIEPUMEHT, cOOII0Iasl MpaBuJa 1o TEXHUKE Oe30MacHOCTH;
3HATh: CTPOCHUE MOJIEKYII, GU3HUYECKUE U XUMUIECKIE CBOHCTBA OCTKOB;
BJIA/JIeTh: HAaBbIKAMU SKCIIEPUMEHTAIbHOIN pabOThl B XUMUYECKOU 1a00paTopuu.
3agauM NpPaKTUYECKOr0 3aHATHS:
. [IoBTOpUTH TEOpETUYECKN MaTepUal IO TEME MPAKTUUECKOTO 3aHATHUSA.
. OTBeTUTH HA BOMPOCHI JIJIs 3aKPETICHUs] TEOPETHUECKOT0 MaTepuara.
. BBIMOTHUTE SKCIIEPUMEHTHI.
. Odbopmuts oTUeT.

AW~

Oo0ecnieyeHHOCTD 3aHATHS (CPeACTBA 00y4YeHH):

1. COOpHHK METOAMYECKHUX YKa3aHWH JJIsi CTYACHTOB IO BBIOJIHEHUIO MPAKTUYCCKUX 3aHSATHMA
U J1a00paTOpHBIX pabOT MO yUeOHOU AUCHUILTUHE «XUMUSY.

. Terpaap njist MpakTUUECKHUX 3aHATHH U JIA0OPATOPHBIX padOT B KIIETKY.

. Pyuxa.

. IIpocroi kapanam.

. Jluneiika.

. PactBop Oenka, pactBopsl cynabdara meau (II) u ménoun, a30THAsT KUCIOTA, BOJHBIN pacTBOp
aMMHUaKa «HalaTBIPHBIA CIHPT», HIEPCTh; IITATUB C MPOOUPKaMH, MPUOOp I HArpeBaHMUS,
JepIKaTellb, TUTCIHHBIC MBI, CITUYKH.

Kpartkue TeopeTrnyeckue u y4eOHO-MeTOAMYECKHE MATEPHAJbI
M0 TeMe MPAKTHYECKOT0 3aHATHS

IenTuasl W 0eJIKH TPEICTABISIOT COOOH BBICOKOMOJEKYISPHbIE OPTaHUYECKUE
COCIMHEHUS, TOCTPOCHHBIE M3 OCTAaTKOB O- AMHUHOKHCIOT, COCIMHEHHBIX MEXIy COOOM
MENTUIHBIMH CBSI3SMHU.

Hu onuH W3 M3BECTHBIX HaM KUBBIX OpPraHU3MOB HE 00XxoauTcsi 6e3 OenkoB. bemku
CIy’)KaT TUTATeNbHBIMH BELIECTBAMHU, OHHU PETYIHPYIOT OOMEH BEIIECTB, MWCIIOJNHSS POJb
(dhepMEeHTOB — KaTaan3aTopoB 0OMEHa BEIIECTB, CIIOCOOCTBYIOT MEPEHOCY KHUCIOPO/a MO BCEMY
OpraHW3My U €ro TMOTJIOIIEHUIO, WUIPAIOT BAXKHYI pPOIb B (PYHKIIMOHUPOBAHWU HEPBHOMN
CHUCTEMBI, SBJISIFOTCS MEXaHUYECKON OCHOBOM MBIIIEYHOTO COKpAIIEHHUs, YYaCTBYIOT B Tiepeiayue
reHeTnyeckoil mHGopmaruu u 1.1. Kak BUAHO, QyHKIHMH OEIKOB B MPHUPOJIEC YHUBEPCATHHBI.
benku BXoasT B cOCTaB MO3ra, BHYTPEHHUX OPTaHOB, KOCTEH, KOXKH, BOJIOCSHOTO IMTOKPOBA U T.]I.
OCHOBHBIM UCTOYHUKOM
0- aMHHOKHUCJIOT JUIsl KMBOTO OpPraHW3Ma CIy)KaT MHUILIEBbIe OCJIKH, KOTOpPhIE B pe3yJbTaTe
(GepMEHTaTUBHOTO THIPOJIH3a B IKEIYJAOYHO-KHUIIEYHOM TpPaKTe MdalOT O- aAMHUHOKHUCIOTHI.
Mmuorue
0- aMHUHOKHUCIIOTHl CHHTE3UPYIOTCS B OpPraHM3MeE, a HEKOTOpble HEOOXOAUMbIEC AJs CUHTE3a
OCJIKOB 0- aMHHOKHUCJIOTHI HE CHHTE3UPYIOTCSI B OPTaHU3ME U JIOJDKHBI MOCTyNaTh u3BHE. Takue
AMUHOKUCIIOTHl HAa3bIBAIOTCS HE3aMEHUMBIMH. K HHMM OTHOCSTCS BajWH, JICUIIWH, TPEOHUH,
METHOHHWH, TpunTodan u ap. [Ipr HEKOTOPHIX 3a00JIEeBaHUAX YEIIOBEKA IMEPEUYCHb HE3aMEHUMBIX
AMUHOKUCIIOT PaCIIMPSETCS.

[lentunbr 1 OeNKW pa3IUyalOT B 3aBUCHMOCTH OT BEIUYMHBI MOJIEKYJISIPHOW MAacCHI.
YCIOBHO CUUTAIOT, YTO MENTUABI coaepkar B Mojekyine 10 100 (COOTBETCTBYET MONEKYISPHOM
macce 10 10000), a 6enku - cBbimie 100 aMUHOKUCIOTHBIX OCTAaTKOB (MOJIEKYJIIpHas Macca OT
10000 no Heckonbkux MWUIMOHOB). [lpu 3TOM B menTHUAaxX pazidyaroT OJMTONENTHUIbI,
cojepxaniue B 1ienu He 6osee 10 aMHHOKHCIIOTHBIX OCTaTKOB, M TIOJIUTICTITHIBI, COACPIKAIITUE 10
100 aMMHOKHUCIIOTHBIX OCTaTKOB.

NN AW
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MepBu4Hasi cTPYKTypa Geaka - cnemuduueckas | | 4 | f
AMMHOKHCIIOTHAS  TOCHEA0OBATENBHOCTb, T.6.  TOPSIAOK oo oy g e
YepelOBaHUS -  AMUHOKUCJIOTHBIX  OCTaTKOB B A
HOJIUIENTUIHON LETH.

BropuuHnasi cTpykTypa Oeika - KOH(QOpMaLus MOJUMNENTUAHON IeTH, T.e. CIOco0
CKpYYMBaHUs LIENU B MPOCTPAHCTBE 3a CUET BOJOPOAHBIX cBsized Mexny rpynnamu NH u CO.
Opna 13 Mozenell BTOpUYHON CTPYKTYpPhl — CIIMPab.

Tpernunasi cTpykTypa 6eJjika - TpexMepHasi KOH(QUIypaius 3aKpy4eHHON CIIUpaIu B
IPOCTpPaHCTBE, 00pa30BaHHAs 3a CUET AUCYIbPHUIHBIX MOCTUKOB —S—S— MEXy [MCTEMHOBBIMU
OCTaTKaMH U MOHHBIX B3aMMOJEHCTBUI.

YerpepTHuHasi CTpPyKTypa Oeaka - CTpyKTypa, oOpa3yromascs 3a CcueT
B3aUMOJICHCTBUA MEXJY pa3HbIMU IOJMIENTHIHBIMU LeNsAMU. YeTBepTUYHAs CTPYKTypa
XapakTepHa JIMIIb JJIs HEKOTOPBIX OETKOB, HAIIpUMEP TeMOTIIO0HHA.

XHMHYECKHE CBOICTBA

1) Jenarypauusi. YTpara  OeIKOM  HpUPOJHOW  (HAaTUBHOM)  KoH(poOpMaiuw,
COIIPOBOKIAIOIIAsACS  OObIYHO moTepell ero  Ouosiornuyeckoil  (yHKIMM, Ha3bIBaeTcs
neHarypauueid. C TOUKU 3peHHs CTPYKTYpbI Oelka — 3TO pa3pyllieHne BTOPUYHON U TPETUUHOU
CTPYKTYp Oeiika, 00yCJIOBJIEHHOE BO3JEHCTBMEM KHCIOT, LIEJIOoYei, HarpeBaHus, pagualuud U
T.1. [lepBuuHast cTpykTypa Oenka mpu JeHaTypaluu coxpaHsercs. JleHaryparuss MOKeT OBITh
oOpatumoi (Tak Ha3plBaeMas, peHaTypanusi) u HeoOpatumoi. Ilpumep HeoOpaTuMoit
JIeHaTypaluy [IPpH TEIJIOBOM BO3AEHCTBUM — CBEPThIBAHUE SIMYHOTO aJbOYMUHA IPU BapKe SULL.
2) T'mapoau3 0eJIKOB — pa3pylIeHHE EPBUYHOM CTPYKTYphI Oesika MoJ 1eHCTBUEM KUCIIOT,
mienoveld wim (hepMeHTOB, MPUBOIAIICE K 00Pa30BaHUIO O - AMUHOKHCIIOT, U3 KOTOPBIX OH OBLI
COCTAaBJIEH.
3) KauectBeHHbIC peaknuy Ha OENKU:
a) buyperoBas peakuusi — QuoneroBoe okpammBaHue npu nedcTBumM coneit meau (II) B
LIEJIOYHOM pacTBope. Takyro peakluio JalT BCE COEAMHEHHUS], COJIEPKaLUE MENTUIHYIO CBA3b.
6) KcanTonporenHoBasi peakumsi — IOSBJICHHE XEITOr0 OKpallUBaHWUsS IpU JEHCTBUU
KOHLEHTPUPOBAHHON Aa30THOM KHCIOTHI Ha OEJIKH, COJAEpXKALUE OCTaTKU apoOMaTHYECKUX
AMHHOKHUCIOT ((eHnaIlaHuHa, THPO3HHA).
Bonpocs! 1151 3aKkpenJieHlsi TeOPeTHYeCKOro MaTepuasa K NpaKTH4ecKoOMY 3aHATHIO:
. Uto Takoe neHaTypauusa? YKaxKuTe yCIOBHs JeHATypalMy OEITKOBBIX MOJIEKYJI.
2. Kakue rpynmnsl aTOMOB M THUIIBI CBsI3€il HanOoJiee XapakTepHbI JUIsl OOJBIIMHCTBA OEIKOBBIX
MOJIEKyn?
3. Kak MOXHO 10Ka3aTh HaJn4yue OENKOB B NMPOAYKTAaX MUTAHUS , B LIEPCTAHBIX U MIETKOBBIX
TKaHsIX?
4. Kakwue BeniecTBa 00pa3yroTcsi MpU TUAPOIN3E OCIKOB B OpraHu3Me?
5. Uem otamuaeTcs ruaposin3 OeKOB OT THAPOIIN3a MoJIncaxapuios?
3agaHus 119 NPAKTHYECKOI0 3aHATHS:
3aganue Ne 1. [IpoBennTe 3KCIEPUMEHTHI.
3aganue Ne 2. 3anumunTe, YTo HAOJIIO1AIH BO BPEMsI SKCIIEPUMEHTOB.
HMHcTpyKuus N0 BHINOJTHEHHIO MPAKTHYECKOT0 3aHATHSA
1. O3HakoMbTECh C TMpaBUIAMH IO TEXHUKE O€30MacHOCTH IMpH padoTe B XHMHUYECKOH
Ja0opaTopuu U paclUIIMTECh B XKypHaie 1o Th.
2. BoimonauTe 3kcnepuMenTbl. CBoiicTBa OE€IKOB:
a) B npoOupky Haneiitre 2 mi pactBopa Oenka U J00aBbTe 2 MJI pacTBOpa ILIENOYM, a 3aTEM
HECKOJIKO KaIllellb pacTBOpa MeaHoro Kynopoca (cynbdara meau (II)).
6) B mpobupky c¢ 2 ma pactBopa Oenka g00aBbT€ HECKOJBKO Karelb a30THOW KHCIOTHI.
Harpeiite conepxumoe mpoOupku. Oxnagure cMech W J100aBbTe K HeW MO KamisMm 2—3 Mi
HAIIATBIPHOTO CIHPTA.
B) [TomoXXrure HECKOIBKO MIEPCTAHBIX HUTEH. OxapakTepusyiTe 3anax ropsuiei mepcTy.

f—
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r) K 3—4 M pactBopa 6enka B Bojie 100aBbTE HECKOJIBKO Karelb pacTBOpa MEIHOTO KyImopoca
(cynsdara memu (I1)).
MeToauka anajn3a pe3yJbTaTOB, OJY4YeHHBIX B X0/1€ NPAKTHYECKOI0 3aHATHS
1. Ucnonb3yss MHCTPYKUMIO 1O  BBIIOJHEHUIO TMPAKTUYECKOTO  3aHSTHS, IPOBEIUTE
OKCIIEPUMEHTHI, COOIO/asl MpaBuiIa TEXHUKU 0€30MacHOCTH IpH paboTe B KaOMHETE XUMUHU.
3. Cnenyrouuii 5KCIEPUMEHT CJIeIyeT HAYMHATh TOJIBKO MOCIIE MOJIHOTO pa30opa MpeabIayIIero
AKCIIEPUMEHTA.

IopsoK BBINOJIHEHHUS OTYETA M0 MPAKTUHYECKOMY 3aHATHIO

1. B rerpanu ans npakTUUECKUX 3aHATUHN U TaOOPATOPHBIX pabOT HANMUIIUTE HOMED, HA3BaHUE U
y4eOHYIO LI€Tb 3aHTHSL.

2. OTBeThTE Ha BOIPOCHl ISl 3aKPEIVIEHUS TEOPETUYECKOTO MaTepuajia K MPaKTUYECKOMY
3aHSATUIO.

3. BbImoMHUTE SKCHEPUMEHTHI, COIIACHO HWHCTPYKLMH [0 BBIIOJHEHUIO IPAKTHYECKOTO
3aHSTHS. 3aMUIIUTEe HAOTIOICHUS B TaOIUITy.

4. 3anumure BBIBOJ O MPOJENIaHHOM paboTe, OTpa3uTe, Ha CKOJIBKO YCIEIIHO BbI cripaBUIUCH C
y4eOHBIMU 3a/ladaMH  TPAKTHYECKOTO 3aHATHUS W PEATM30BaHBI JIM 00pa3oBaTeIbHBIC
pe3ynbTaThl,
3asBieHHbIe BO @I'OC TpeThero nokojaeHusl.

Oo0pa3sen 0T4éTa N0 NPAKTHYECKOMY 3AHATHIO

IpakTuyeckoe 3ansaTue Ne (Bapuant 2) «KauecTBeHHBIC pEaKIIUU HA OCITKNY.

YueOHas nesib: 0TpabOTaTh HABBIKK HKCIIEPUMEHTAIbHON paboThl, COOII0Aas MpaBUiia TEXHUKU

06e30macHOCTH NpU paboTe B KAOMHETE XUMUU

OTBeThI Ha BONPOCHI /ISl 3aKPeNJICHUs] TEOPEeTHYECKOr0 MaTepraa
K MPAKTUY€eCKOMY 3aHATHIO

Ha3Banue onbiTa | PHCYHOK TOro 4YTO JIes1aere Hao0Jiro1enns 1 uX 00bsICHEHU S

PacTBOpenue
OEJIKOB B BOJIE

A,

IIBeTHBIC peaku U

0eJIK0oB
buyperoBas
peakuus
KcanTonporennoBas >
peakus —
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OGHapyxeHue
OEIKOB B MOJIOKE U
B MSICHOM OyJIbOHE

(wm Ay

Henarypanust
pactBopa Oenka
KYpPHUHOTO siiLa

CIINPTOM

pacTBOpaMH COJIEN
TSKENBIX METaJNIOB

IIpU Harp€BaHuun

=
.

BbiBoa: BreimonHMB 3amaHUs  MPAKTUYECKOro 3aHATUA s (CM. ydeOHble 3agaud U
oOpa3oBarebHbIE Pe3yJIbTaThl, 3asBiieHHbIE BO ®I'OC TpeThero mokoJieHus).

Cnucok JimTeparypbl
B.B Epemun Xumus . 10 knacc (6a3oBbiii yposens) : B.B. Epemun, H.E Ky3smenko, B.1.
Tepenun, A.A.llpo3nos, B.B.Jlynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢

IIpakTnueckoro 3auaTus Ne «McciieqoBaHHue CBOMCTB TEPMOILIACTUYHbBIX MOJHMEPOBY.

Y4yeOHas 1edb: dbopmupoBath yMmMeHus paboTaTb B XUMHUYECKOW J1abopaTtopuw,
CaMOCTOSITENILHO OMPENENSITh X011 Pa0OTHI.

Yy4eOHbIe 3aaUN:

1. HayuuTbcs pasnuyars TEPMOILIACTUYHBIE TOJIMMEPHI IPYT OT Apyra MO IPOAyKTaM rOpeHHus,
M0 OTHOIICHUIO K KUCJIOTaM, [ieiouaM, OpOMHON BOJI€ U pacTBOPY MEepMaHTaHaTa Kajusl.

2. 3aerHI/ITB YMGHI/ISI CaMOCTOATCIIBHO HpOBOI[I/ITI) XUMHUYCCKUC 3KCHCpI/IM€HTBI.

Oo0pa3zoBartesibHbIE pe3yJbTaThl, 3asiBJeHHbIe BO PI'OC TpeThero nokoJgeHus:
CryneHT nomxeH
HMeTh MPAKTHYECKHU ONbIT: UCCIEIOBAHNS CBOMCTB PA3HBIX TEPMOIUIACTUYHBIX MOJUMEPOB;
YMeTh: IPOBOJAUTH KAUECTBEHHBIE PEAKIIMU HA PACIO3HABAHUE NOJMMEPOB, JAaBATh HAa3bIBAHUS
Pa3JIMYHBIM BUJAM MMOJUMEPOB ;
3HATh: OTJUYUTEIbHBICE CBOWCTBA OPraHUYECKHUX IOJMMEPOB JPYr OT JApyra M JApYyrux
COCIMHEHMH;
BJIaJleTh: TEXHOJIOTUEW IPOBENCHUS HDKCIEPUMEHTOB IO OIPEIEIECHHUID CBOMCTB M BHUIOB
MTOJIUMEPOB.

3agauM NpaKTUYECKOro 3aHATHSL:
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[ToBTOPUTH TEOPETHUUECKUI MaTEPUAI IO TEME MTPAKTUYECKOTO 3aHITHUA.
OTBETUTH HA BOIIPOCHI JIJIS1 3aKPEIUICHUS] TEOPETUUECKOr0 MaTepuaa.
UccnenoBars CBOKCTBA TEPMOIIIIACTUYHBIX TTOJIMMEPOB.

OdopmuTh oTHeT.

N

Obecne4yeHHOCTH 3aHATHSA (CpeACTBA 00y4YeHMs]):
1. COOpHUK METOJAMYECKUX YKA3aHWH IS CTYJCHTOB IO BBITIOJHEHUIO MPAKTHUECKUX 3aHATUI
U J1a0OpaTOpHBIX pabOT MO yUeOHOU AUCHUILTUHE «XUMUS».
Terpaap s MPaKTHUECKUX 3aHATHI U J1a00paTOPHBIX pabOT B KIETKY.
Pyuxa.
IIpocroii kapanaam.
JIunetiika.
[Tpoknagka OTrHE3almUTHAS KepamMH4YecKasl, UMbl TUTCIbHBIC (MU MUHIIET), IITATUB IS
npobupok, mpodupku [IX -14 (16-20 mT), CTEKIsAHHAs NaJIO4YKa, CIHUPTOBKA, CITHMYKH,
MPOMBIBAJIKA, COCYA JUISI OTXOJOB, MHUIETKH (WA CTCKISIHHBIE TPYOOUKH C OILUIABICHHBIMU
KpasiMu, auameTrp Tpyoku 2-3 mwm, mmmHa 100-120 MMm) - 4 wmT., rpaHynbl (MU KyCOYKH):
NOJMATUIICHA, TOJUBUHWIXJIOPHIA, MOJUCTUPONA, TOJMMETHIMETaKpUIIaTa;, pPacTBOP
ruapokcuaa Hatpus (5%), pactBop cepHoit kucnotThl (1:5), pacTBop mepmaHraHata Kajaus
(po30Bblit), OpoMHas (WK HoJHAs BOJA), TUCTUILIMPOBAHHAsS BOJA.

SUnAEWD

Kpartkue TeopeTuyeckue u y4eOHO-MeTOAMYECKHE MATEPHAJbI
10 TeMe NMPAKTUYECKOro 3aHATHS

[InactmMaccaMu Ha3bIBAIOT MAaTEpHANIbl, M3TOTOBISIEMbIE HA OCHOBE IOJIMMEPOB.
IInacTmaccsl,
coueTaloT B ce0e pa3HooOpa3HbIe IIEHHBIE KadecTBa, TaKUE KakK JErKOCTh, MPOYHOCTb,
XHMHUYECKas
CTOMKOCTB U JIp., KOTOPbIE 0O0YCIOBUIM MPOHUKHOBEHUE MX B PA3IMYHBIC OTPACIH HAPOIHOTO
xo3sicTBa. KpoMe moimuMepoB (MX 4YacTO Ha3bIBAIOT CMOJION) B IJJACTMAcCax IOYTH BCETIIa
cojlepxaTrcsi JApYrue KOMIIOHEHTBI, NPHUAAIONIME MaTepuany OMNpeaeéHHbIE KayecTBa.
[TonrmepHOE BEECTBO SBISAETCS 711 HUX CBS3YIOIINM.

B mmactMacchl BXOJAT HAmMoOJHUTENW (JApeBecHas MyKa, TKaHb, acOecT, CTEKJoBaTa U
Ip.), KOTOPBIE YITYYIIAl0T UX MEXaHMYECKHE CBOICTBA.

[TnacTuduxaTopbl — MOBHIIAIOT JIACTUYHOCTD, YCTPAHSIOT XPYIKOCTD.

Crabunu3atopsl — CIOCOOCTBYIOT COXpPAaHEHHIO CBOMCTB IUTIaCTMAacC B MpOIECCEe UX
nepepadOTKU U UCIIOIB30BAHUS, KPACUTENIN MPUAAIOT HEOOXOAUMYIO OKPACKY.

OObIyHBIE CTIOCOOBI MONYYEHHUS TOJTUMEPOB — ITO PEAKIMH MOIMMEPH3AINH, JeKaIie
B OCHOBE TOJIYYEHUSI TEPMOIIJIACTUYHBIX IJIACTMACC, M PEAKIIMK TTOJIMKOHICHCAIINH, JIeXKaIllue B
OCHOBE MOJyUY€HHUSI TEPMOPEAKTUBHBIX IJIACTMACC.

TepmoriacTUYHbIE TOJUMEPHI TIPU HATPEBAHUHM PA3MATYAIOTCS W B 3TOM COCTOSIHUH
JIETKO U3MEHSIOT (hOopMy, KOTOPYIO COXPAHSIOT MpU oxJaxaeHuu. [Ipu cremyroiem HarpeBaHuU
OHM CHOBA Pa3MsTYalOTCs U MOTYT MPUHUMATh HOBYIO (popMmy.

TepMopeakTHBHBIE MOIMMEPHI MPU HArPEBaHWM CHayala CTAHOBSTCS IUIACTUYHBIMH,
NP JaTbHEHIIIEM HarpeBaHWW YTPAUYMBAIOT MIACTUYHOCTh, CTAHOBATCS HErIaBKUMH. [I0BTOpHO
nepepaboTaTh TaKOW MOJMMEP B HOBOE U3/I€TTHE HEBO3MOXKHO.

Haubonee tunuyHpIMH cHocobaMu TMONYYEHHsS] W3AECTUN M3 TEPMOIUIACTUYHBIX
IIacTMacc SBJSIETCS JUThE TMOJA JABJICHHMEM W JKCTpy3us (BBIOABIMBAHHUE), a W3
TEPMOPEAKTUBHBIX IJTACTMACC — rOpsiYee MPecCOoBaHNUE.

Kparkas xapakrepucTuka HeKOTOPBIX IIacTMAacCC

[MonmaTriien — TBEPABIA, JKUPHBIM Ha OIIyMb, OEIOTO IBETa TEPMOIUIACTHYHBIN
nonumep. CTOEK MO OTHOUIEHUIO K arpecCMBHBIM cpenaMm. braronmapsi BHICOKON TemIiiepaType
MJIaBjeHUs, OOJagaeT CYIIECTBEHHBIMU TMPEUMYIIECTBAMU TIepe] APYTMMH MaTepuajiaMu
(TTOMMATUIICHOM, TTOJMMETUIIMETAKPHUIATOM, TTOTUBUHUIXJIOPUIOM ), OJIM3KUM TIO CBOMCTBAM.
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[MomunponuieHn MAET Ha M3TOTOBJICHHE BBICOKONMPOYHOM H3OJALMU, TPYO, AeTamei
MaIllMH, XUMHWYECKOW ammaparypbl. biaromapsi BBICOKOW MEXaHMYECKOW MPOYHOCTH, €ro
UCIIONIB3YIOT I U3TOTOBJICHUS KAHATOB, CETEH, TEXHUYECKUX TKAHEH.

[TonmuBuHuIXIOpUL — 0071a7aeT OOJBIION XMMHUYECKOH CTOWKOCTBIO, XOPOIIUMH
AIIEKTPOU3OIAIMOHHBIMA ~ CBOWCTBAMM W OOJNBIIOW  MEXaHHYECKOW  MPOYHOCTHIO.
TepMorulacTH4HbBIN MOJIMMEP, HA €r0 OCHOBE M3rOTaBIMBAIOT JBa BHMJA IUIACTMACC: BUHUILIACT,
o0agaromuii 3HaYNTENbHON JKECTKOCTBIO M IJIACTUKAT — O0Jiee MATKUIA MaTepHal.

Bunumnact ua€r Ha M3rOTOBJIEHUE XUMHYECKM CTOMKOM amnmaparypbl, BaHH UL
HUKEJIIMPOBAHUs, )KECTKUX IIEHOK. [lmacTukar ucnonb3yercs 1uis U30JALKH, 1)1 IIPOU3BOACTBA
IPEIMETOB IIMPOKOro norpebieHus (IUlaied, CyMOK, JIMHOJEeyMa, KJIEEHOK, JUIsl MOIy4eHUs
MaTepHajIoB, 3aMEHSIOIINX KOXKY — B TIPOU3BOJCTBE OOYBH).

[TomucTupon — cToek, K AEHCTBHIO KUCIOT U Iuenoded (Kpome KOHILEHTPUPOBAHHOM
A30THOM KHCIOTHI), OO0JIQAaeT OYEHb XOPOIIMMHU 3IIEKTPOU3OJSIUOHHBIMU CBOWCTBAMH,
TepMoIIacTU4YeH. Ero NpuMeHSIOT B 2JIEKTPOTEXHUKE, PAJMOTEXHUKE, a TAKXKE B OBITY (1OCyAa,
LIKATYJIKU, IIyTOBULIBI U JIp.)

[lenononucTuposn — JIEFKUHA W IPOYHBIA MaTepuall, UMEET IIUPOKOE INPHUMEHEHUE B
CTPOUTEIIBLCTBE, B BATOHOCTPOEHUH, CAMOJIETOCTPOCHUH, CYIOCTPOCHNUH; B KA4ECTBE U30JISILIUH B
XOJIOUJIBHUKAX, B IIEPENPABOYHBIX CIIACATEIbHBIX CPEICTBAX.

[Tonyyaror mopomactsl IYyTéM  HArpeBaHHWs  BBICOKOMOJIEKYJIIDHOM — CMOJIBI
(mosucTHpOIA U JIp.) C BEIIECTBOM, pa3MAryarOLIMMcs IIPU BBICOKOH TeMIiepatype (Hanpumep, ¢
kapOonarom ammonusi). [Ipu HarpeBanmm oOpasyeTcst ra3, BCIICHHWBAIONIMHA CMOJY, KOTOpas
II0CJIE OXJIAXKAECHUS OCTAETCS IMPOHU3aHHOW MEJIKUMMU IOpaMH, B Pe3yibTaTe 4ero MOoIyYeHHBIN
MaTepHuasl CTAaHOBUTCS JIEr4e BOJbI U ABJISIETCS IIPEKPACHBIM TEILIO- M 3BYKO- U30JISITOPOM.

[TonmMeTnnMeTakpuiar — 3a CBOXO IPO3PaYHOCTb HA3bIBAETCSI OPrAHUUYECKUM CTEKJIOM.
OO6nagaer yJOBJIETBOPUTENBHON IPOYHOCTHIO U 3HAUMUTENBHO MEHBUIEH XPYIKOCTHIO, YEM
OOBIYHOE CHJIMKATHOE CTEKJO, CHOCOOHOCTBIO MPOIYCKAaTh YJIbTPa(UOIETOBBIE JIy4H.
TepMoIUIaCTUYHBIM TOJMMEp, HAXOIWUT IPUMEHEHHE B CTPOUTEIBCTBE, B YAaCOBOM JIEIIE,
Pas3IMYHBIX OTPACISAX IPOMBIIIJICHHOCTH U B OBITY.

®denonpopmanpaeruaHas cMoia — 0OBIYHO HCHOJB3YETCS B CMECH C HAINOJHHUTEISIMH,
KpacuTeNls MU U T.II., a 3aTeM YK€ MPOU3BOAAT (popMoOBaHME H3IENUN CIOCOOOM TOpsuero
npeccoBaHus. TepMOpeakTUBHBIA TNOJUMEp. BBeneHHEe pa3nuyYHBIX HAIMOJIHUTENIECH IO3BOJSAET
MOJIYYUTh MATEpUajbl, UMEIIIUE LEHHBbIE CBOMCTBA. Tak TEKCTOJMT U CTEKIOTEKCTOJIUT,
apMHUpOBaHHbIE TEKCTUJIBHBIMM TKAaHSMU U CTEKJIOTKaHbIO, I10 MPOYHOCTU ONM3KH K
JIOPATIOMUHUIO U CTAJIH.

TexcTtonut — xnonm4yaroOymaxkHas TKaHb, NpONMUTaHHAs (eHonpopmanbIeruIHON
CMOJIOM U CIIpECCOBaHHas IIpU IOBBIIMICHHOW TeMIlepaType. YCTOMYMB K Harpyskam. Jlerko
nonnaérest MexaHuueckoi oopabotke. [Ipumensercs aas U3roTOBJIEHUS APUKOIOIIUITHUKOB,
HIECTEPEHKH /ISl MAIIMH, IPETYCMOTPEHHBIX JUI OONBIINX HArpy3Kax.

CTeKJIOTeKCTOIUT — CTEKJISHHAas TKaHb W CTEKJISHHOE BOJIOKHO, IPONMTAaHHBIE
benondopmanbreruHon CMOJION u CIIPECCOBAHHBIE. MexaHnnuecku u
KOPPO3MOHHOYCTOWUYMBBIA MaTepuan. [IpuMeHSIOT Juisi W3rOTOBJICHUS JAeTalied OOobIIUX
pa3mMepoB (aBTOLMCTEPHBI, Ky30Ba aBTOMOOMIIEH U T.11.)

Bonpoch! 1151 3aKpenJieHns TeOPEeTHYeCKOro MaTepruaia K NPpaKTH4ecKOMY 3aHATHIO:
1. JlaliTe omnpeneneHus CIEAYIOIIMM IOHATHIM: IOJHUMEpbl, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPU3ALIIH.
B ueM pa3HHIa MEXIy peakIUsIMU MTOJIMMEPHU3ALUHU U TIOJIMKOHIEHCAUN?
Kakue nonumepsl Ha3bIBAaIOTCS TEPMOIUIACTUYHBIMU ?
Kaxkne nmonumeps! Ha3bIBAtOTCSI TEPMOPEAKTUBHBIMHA?
JaiiTe KnaccupUKAIMIO BOJIOKOH.

Nk wn

33)13HI/I$[ AJIA MPAKTHYECKOro 3aHATHSA:
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3ananme Ne 1. VccrienoBaTh CBOMCTBA TEPMOIUIACTUYHBIX MTOJIUMEPOB.
3ananue Ne 2. CoctaBuTh (HOPMYJIIBI IIOTUMEPOB.
3aganue Ne 3. CocTaBUTh ypaBHEHHS COOTBETCTBYIOLUX PEAKIIUH.

HNHCcTpyKuus 10 BHINOJTHEHUI0 NPAKTHYECKOT0 3aHATHSA

1. O3HaKOMbTECh C NpPaBWIAMU IO TEXHHUKE O€30MacCHOCTH HpuU padoTe B XUMHUYECKOU
nabopaToOpUM U paCIUIIUTECh B )KypHaie no Th.

2. Beimonnute onbIT Ne 1 UccienoBanue TepMOIUIACTUYHOCTH MOJIMMEPOB:
- 3aKMHUTE B THUIENbHBIX MUNIAX (WIM NUHIETOM) IpaHyly (KycOueK) IOJUATHIEHA MU
HOJEPXKUTE €ro Haj IIaMeHeM ropenku. Yro Habmonaere?
- Ilonmoxure HarpeTblii MONMATWIEH Ha KEPaMHUYECKYI0 IMPOKIAAKy (IIpU OTCYTCTBHU
KEepaMHUYEeCKON MPOKJIAJKA MOXKHO HCIIOJIb30BaTh KyCOUYKHM Ka(eJbHOW IUIUTKH) U C IOMOLIbIO
CTEKJIIHHOW Tajoyku (CBOOOJHBIM OT HAKOHEYHHKA KOHIIOM) IONBITANTECh HW3MEHUTH €ro
dbopmy. Mensiercs u ona?
- [lonpITaliTech N3MEHUTH (POPMY I'paHyJIbI TIOCJIE OCTHIBAHUS. Y JAIOCh JIH ATO?
- IlpoBeaure mnonOOHBIE HCCIENOBAHUSA C OOpa3laMu IMOJMBUHWIXJIOPUAA, MOJIMCTUPOIIA,
MOJIMMETHIIMETAaKpUIIaTa.

Buunmanue! HarpeBanue o6pa3iioB NpoBOJUTh OCTOPOXKHO (O] IJIAMEHEM CIIMPTOBKU
J10 MOSIBJIEHMSI U3MEeHEeHU). He ToBoauTh 10 pa3iiokeHusl.

Crnenaiite BBIBOJIBI.

3. Bommonaute onbIT Ne 2 MccieioBaHne roproyecTu MoJIMMepoB:

- 3aKMUTE B TUTEIbHBIX LIUMIAX WIU C MOMOIIbIO MUHIETA KycO4eK (rpaHyily) HOJIMITUIIEHA,
BHECHUTE €ro B IJIaMs CIIMPTOBKHU U JIEP>KUTE J0 3aropaHusl MOJIUITUIICHA.

- YaanuTe IUnipl ¢ rpaHyod MOJUATHWICHA U3 IamMeHu. [Ipogomkaer in NOaM3TUIIEH FOPETH
BHE IUIaMeHu?

- Hccnenyiite roproouecTs IOJUBUHUIXJIOPUAA, IOIMCTHPOJIA, IOJIMMETHIMETAaKpUIIaTa,
oOpaTuTe BHUMaHUE Ha XapaKTep UX FOPEHMsI B INITAMEHU TOPSALINX [TOJIUMEPOB.

Crnenaiite BBIBOJBI.

4. Beimmonuute onbIT Ne 3 OTHOLIEHHE MOJMMEPOB K PACTBOPAM KHMCJIOT U 1IeJI0Yel:

- PazmecTute B mtatuse A npodupok 8 nmpodupok I1X-14 (B 1Ba psana).

- Hanelite B ueTsipe nmpoOupku nepsoro psaa no 1-2 mu (20 — 40 xamnenb) pacTBopa CEpHOM
KHUCIOTHI (1:5).

- Ilomecture B HpOOMPKH MMOOYEPENHO TO TpaHylde (KycOuky) IOJUAITHIICHA,
MOJIMBUHUJIXJIOPU A, TOJUCTUPOIIA, TIOJTUMETHIIMETAKPHIIATA.

- Haneiite B yetbipe npoOupku BTOporo psaa no 1-2 miu (20 — 40 xanenp) pacTBopa rupoKcuaa
HaTpus (5%) U MOMeCTUTE B HUX IO IpaHyle (KyCOUKYy) BhIIIENEPEYUCICHHbIX OJIMMEPOB.

Jlis BnuBaHUs B MPOOUPKHU PAacTBOPOB KUCJIOT U IIEJIOYEH HCTOIb3YHTE MUNETKU WU
CTeKJIsiHHBbIe TpyOouku. IIpu ucnonp3oBaHMM TpyOOUeK, WX ClEQyeT OMyCKaTb B CKIISIHKH C
pacTBOpaMu KHUCIIOT.

5. Bemonnutre ombiT Ne 4 OTHOIIEHWE NOJMMEPOB K OpPOMHOWl Boge M PACTBOPY
NepMaHraHaTa KaJus:

- OcBo0OoMTE MITATUB OT UCHOJIB30BAHHBIX IPOOUPOK U pa3MECTUTE B HEM 8 UUCTHIX MPOOHPOK
B 2 psja.

- Haneiite B 4 mpobupku nepsoro psia 1-2 mi 6poMHO# BOABI.

- Ilomecture B HUX MOOYEpENHO MO TpaHyie (KyCOUKy) IMOJIMATUIICHA, MOJIMBUHIIXJIOPUIA,
HOJUCTHPONIA, TOJIMMETHIMEeTaKpuiIaTa Hajeite B 4 mpoOUpKM BTOpOro psaa mo 1-2 mi
pO30BOrO pacTBOpa IMepMmaHraHata kanusa. [lomectuTe B HHX 1O TpaHyle (KyCOUKYy)
MIEPEYUCIIEHHBIX BBIIIE TOJUMEPOB.

- OcTaBpTe MONMMEPHI B PAaCTBOPAX MOOUYEPETHO BCTPSIXHUTE MPOOUPKU C CONEPKUMBIM. UTO
HaOmomaere? Ilpomsonun nu kakue aMOO W3MEHEHHsT ¢ OpOMHOM BOMOM W pacTBOpOM
nepMaHranara kanus? Crenante BhIBOBI.

- OcTaBbTe cofiepKUMOe BceX MpoOHpoK Ha 8-10 MUHYT.
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- Cneiite (cycts 8-10 MUHYT) pacTBOPBI KHCJIOTHI M IIEJIOYHM M3 MPOOUPOK C MOJMMEpPaMHU B
COCYA [UIsl OTXOJOB.
- IIpomoiiTe TmaTensHO 00pa3ibl TUCTHIUIMPOBAHHON BOJOW M3 MPOMBIBAJKU U CIIEHTE BOILY
1ocjae NPOMBIBKM B cocyl Uil oTxojoB. UYrto HaOmromaere? Ilpomsonum nm kakue Jm6o
U3MEHEHUs ¢ o0paznamu?

CremaliTe BEIBOJIBIL.
* pu OTCYTCTBHU OpOMHOI BOJIBI MOXKHO HCIIOJIb30BaTh HOJHYIO BOAY: PACTBOPUTH B COCYIIE
(mpobupKe) ¢ BOJOH HECKOJIbKO Karelb HOJHON HACTOWKH 10 00pa30BaHUs KEJITOro pacTBOpa U
nienoueit 1o nHa. CBOOOHBIN KOHEI TPYOOUKH TUIOTHO 323KaTh YKa3aTeIbHBIM MajbIleM. 3aTeM,
HE OTIyCKas Nayblia, IEPEeHECTH TPYOOUKY C JKUIKOCTBIO B IPOOUPKY U, ClIErKa OClIabuB Majell,
BBIITYCKAaTh JKUIKOCTh B MPOOMPKY Mo KamiM. [Ipym HEoOXOIMMOCTH, ONEpPaIlUio MOBTOPUTH
HECKOJIBKO pa3s.

MeToanka aHaIn3a pe3yJbTATOB, OJIY4YeHHBIX B X0/ie IPAKTHYECKOI0 3aHATHUS
Jlnst onpeaeneHus MPOIyKTOB Pa3IokKEeHUs HEOOXOMMO MPOBECTH MOATOTOBUTEIBHYIO
paboty:

1. PasmecTutp B mtaTuBe st IPOOUPOK 8 MPOOUPOK ¥ 3ANOJTHUTH UX MO 1-2 MII CIEAYIOUMMA
pEeaKkTHBaMU: B MEPBOM psay — 3 mpoOupku ¢ OpoMHOM (MM HoaHOI) BOIOHM, yeTBEPTas ¢
pacTBOpOM HHTparta cepedpa; BO BTOPOM psay — 3 MPOOMPKH C pacTBOPOM IMEpMaHTaHaTa
KaJIMsl, YeTBEPTAs C paCTBOPOM JIaKMyCa MIIM METUIIOPAHXKa.

2. nga ropeHus IIacTMAacC MCIONb30BaTh THUTEIbHBbIE LUl WIM NUHUET. [opsmme
IUIACTMACCHI JIep’KaTh HaJl OTBEPCTUSIMU COOTBETCTBYIOUIMX IpoOupok. s pacno3HaBaHUs
IUTACTMACC MCTIOJIb30BaTh TOTOBYIO 3aITOJTHEHHYIO TaOJIHIly

IHopsiioK BBINOJHEHHUS 0TYETA M0 NPAKTHYECKOMY 3aHATHIO

1. B TeTpanu muist mpakTHYECKUX 3aHATHHA U JJa0OPAaTOPHBIX padOT HAMMIIKUTE HOMED, Ha3BaHUEC U
y4eOHYIO LIE€TTb 3aHTHSI.

2. OTBeThTE Ha BOMPOCHI MJS 3aKPEIUICHUS TEOPETUYECKOrOo MaTepuaja K MPaKTUYECKOMY
3aHATHIO.

3. Bommonaute onbitel Ne 1, 2, 3, 4, cornacHO MHCTPYKLUHU IO BBINOJHEHUIO MPAKTHYECKOTO
3aHATHUA. 3aNUIINTE HAOTIOCHUS B TAOJHILY.

5. 3anuiuTe BBIBOJ O IpoAeTaHHON paboTe, OTpa3uTe, Ha CKOJIbKO YCHEIHO Bbl cripaBHiIuCh €
y4eOHBIMU 3aJa4aMH TPAKTUYECKOTO 3aHATHUA M pealM30BaHbl JIM 00Opa3oBaTeIbHbIE
pe3yNbTaThl,
3asiBiieHHbIe BO PI'OC TpeThero nokoiaeHus.

O0pa3sel 0T4eTa N0 MPAKTHYECKOMY 3aHATHIO
IIpakTuyeckoe 3ansaTue Ne «/ccnenoBanue CBOMCTB TEPMOIUIACTUYHBIX MTOJTHUMEPOBY.
Yuebnas wmeanb: ¢GopMmupoBaTh yMeHUs paboTaTh WB  XMMHYECKOW JabopaTopuu,
CaMOCTOSITENILHO OIpeNesaTh X014 paboThl
OTBeTHI HA BONPOCHI IJIs 3aKPeENJIeHNs TEOPEeTHYECKOr0 MaTepuajia
K MPAKTHYeCKOMY 3aHATHIO



Yro penanu IIpu3HaKku peakuuu | YpaBHEHHE peaKUHHu BriBoabI

BbiBoa: BreimonHuB 3amaHUs  MPAKTUYECKOro 3aHATHA S (CM. y4eOHble 3alaud U
o0Opa3oBarelibHbIE Pe3yJIbTaThl, 3asBieHHbIE BO D®I'OC TpeThero nokoJieHus).

Cnucok auTeparypsl
B.B Epemun Xumus . 10 xnacc (6a3oBsiii ypoBens) : B.B. Epemun, H.E Ky3smenko, B.1.
Tepenun, A.A.lpo3nos, B.B.JIynun , yae6uuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

Paznea 2. O01asg ¥ HeOPraunyeckass XumMus.
Tema: «OcHOBHbIC NOHATHS M 3aKOHLI XUHMHW.

IIpakTuyeckoro 3ansaTusi Ne «Pacuérsl Mo XUMUYECKUM HOpMyTIaM.
YuedHast uejb: (GOPMHPOBATH YMEHHUE MPOU3BOANUTH PACUETHI IO XUMUYECKUM (OPMYIIaM.

YueOHble 32124u:
1. HayunTbcs n0sb30BaThCsl AITOPUTMOM PELLIEHUS 3a1ad.
2. YMeTb TpaMOTHO O()OPMIISTh U pelIaTh 3a/1a4H.

Oo0pa3oBaTte/ibHbIE pPe3yJbTaThl, 3asiBjeHHbIe BO ®PT'OC TpeTbero nokoJeHus:
CTyaeHT 10JKeH:
HMeTh NIPAKTHYECKHH ONbIT: IPUMEHEHUSI OCHOBHBIX 3aKOHOB XMMHUH MPH PEIICHUE 33]1a4;
3HATh: OCHOBHBIE 3aKOHBI XUMHUU;
YMeTb: BBIIOJIHATH Pacy€Thl 10 XMMUUYECKUM (POpMyJiaM;
BJIaJIeTh: HaBBIKAMU Pa0OTHI C KAIbKYISITOPOM.

3agauM NpPaKTUYECKOro 3aHATHS:
[ToBTOPUTH TEOPETHUECKUI MAaTEPUAI IO TEME MPAKTUYECKOTO 3aHITHUA.
OTBeTUTH Ha BOMPOCHI JUIsl 3aKPEIJIEHUS TEOPETUUECKOT0 MaTepuara.
BremmonsuTs 3amaHus 1Mo TeMe.
OdopMuts oTuerT.

b=

O0ecne4yeHHOCTD 3aHATHSA (CpeacTBa 00y4eHHs):
Tabnuna «Ilepuoanueckas cuctema xumudeckux nemenToB J.M. Menneneesay.
Terpanp a5 NpaKTUUECKUX 3aHATHH U 1aOOPaTOPHBIX paboT B KIIETKY.
Kaprouku — 3aganus.
Kanekyinsarop.
Pyuxa.

Al

Kparkue Teopernyeckue v y4eOHO-MeTOAMYECKHE MATEPHAJIbI
10 TeMe MPAKTUYEeCKOro 3aHATUSA
Xumuyeckasi ¢opmysa — 3TO BbIpaXeHHE cocTaBa (KaueCTBEHHOIO U
KOJIMYECTBEHHOT0) BEIIECTBA NP MOMOIIY XMMUYECKUX 3HAKOB M UHJEKCOB.
Moasipuasi macca (M) — BenMuMHA, paBHas OTHOIICHHWIO MAacChl BemiecTBa (m) K
COOTBETCTBYIOIIEMY KOJIMUECTBY BemiecTBa (n). M = m : n (r/moJib)
KonuyecTtBo BemecTtBa (n) - 3TO YHUCIO CTPYKTYPHBIX YacTHI[ 3TOTO BEIIECTBA
(aToMOB, MOJIEKYJI, 3JIEKTPOHOB, HOHOB U JIp.), 3aK/IIOUEHHBIX B JAHHOM 00pasIie.
n=N:Ny =N: 6,02 * 10”(von)
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n=m: M (Mmoab) > m =n * M (rp.)

n=v:Vy=v:224 (Mo0ab)

B Mexnynapoanoit cucreme enuuuil (CH) 3a €IUHUILY KOJIMYECTBA BEIIECTBA MPUHST
MOJTb.

MoJsb — KOJIMYECTBO BEIIECTBA, KOTOPOE COJEPKUT CTOJIBKO 4YacTUI[ (aTOMOB,
MOJIEKYJI, UOHOB M JZIp.) CKOJIbKO cojepkutcs aroMoB yriaepoga B 0,012 kr. (12r.) 2.C,
npumepHo 6* 107 wacru,

Beanunna 6*10> moub™” orHOCHTBCS K byHIaMEHTATBHBIM (PU3UYECKUM TOCTOSTHHBIM
¥ HasbiBaeTcs mocrostnuoii ABoragpo (Ny). Na =n * 6,02 * 102 (moaexy.r)

Mousipublii 00b€M raza — BeJIMYMHA paBHAs OTHOIICHHIO 00BbEMa (V) BelecTBa K
KoJu4ecTBy (n) atoro BemectBa: Vy=V: n— V=n* Vy (1)

OTHocHuTeIbHASI TJIOTHOCTHh OAHOTO Traza mo apyromy (D) — 3T0 oOTHOmIEHHE
MJIOTHOCTEN JBYX ra30B MPHU OJIMHAKOBBIX YCIOBUSX.

OtHocuTeNnbHAsT IUIOTHOCTH OJHOTO Ta3a MO JAPYroMy paBHa OTHOILIEGHUIO HX
MOJICKYJIIPHBIX WJIM OTHOCUTEIbHBIX MOJIEKYJISIPHBIX Macc.

OTtHocHUTeNbHAS MJIOTHOCTh — BEIMYMHA Oe3pa3MepHasi — MOKa3bIBAET, BO CKOJBKO pa3
OJIMH T'a3 TsKEJIee Jpyroro.

DH))= MX): M H) =M (X) :2; D(Bo3ayxy) = M (X) : M (Bo3ayxa) = M
(X):29

Bonpoch! 1151 3aKkpenJieHusi TEOPeTHYeCKOr0 MaTepuasia K NPAKTHYECKOMY 3aHITHIO
Kakyto nndopmanuro naér popmyna CO,?
CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUS aTOMHO — MOJICKYJISIPHOTO YICHHS.
Kakue Benmu4uHBI MOTYT HAXOJUTHCS PAJOM C XUMUYECKUM 3HAKOM?
[TpuBenuTe IPUMEPHI TPOCTHIX BEIISCTB U HA30BUTE UX (POPMYJIBL.
[TpuBenuTe MpUMEpPHI CIOKHBIX BEIIECTB U HA30BUTE UX (OPMYIIBL.
CdopmynupyiiTe 3aKOHBI: TIOCTOSIHCTBA COCTaBa BEIECTBA, COXPAHCHUS MAacCHl BEIICCTBA,
ABorajpo.

SNl

3aganus 1/ NPAKTHYECKOr0 3aHATHS:
ITpousBeauTe pacuyéThl COrNIACHO 33AaHUSAM B KapTOUKE.

HNHCTpYKIMSA 110 BHINOJHEHUIO MPAKTHYECKOI0 3aHATHSA
1. Hamummre MonekymsipHyio (OpMyITy yKa3aHHOTO BEIECTBA.
Ucnonb3ys tabnuiy «lleproguyeckas cuctema xumuueckux semeHToB JI.M. MengeneeBay,
BBIYMCIIMTE MOJIEKYJIIPHYIO MacCy YKa3aHHOI'O BEILIECTBA.
Ornpenenute KOJIUYECTBO BEIIECTBA B JAHHOM MOPIUH Ta3a.
Brrunciure mMaccy JaHHOTO BEIIECTBA.
Brruucnure 00bEM JaHHOTO BEIIECTBA.
Ornpenenurte YUCIO YaCTUL, COJAEPKAIIMXCS B JAHHOM MOPLUU rasa.
Ornpenenure MIOTHOCTD ra3a Mo BOJAOPOY.
Ornpenenure MIOTHOCTH ra3a Mo BO3AyXY.

o

R

MeToauka aHajin3a pe3yJbTaTOB, OJY4YeHHBIX B X0/€¢ NPAKTHYECKOI0 3aHATHS
. 3amoJIHUTE U3BECTHBIE BaM MyHKTHI T1aHA U3 HHCTPYKITHH.
2. Halinute HEU3BECTHEIE JaHHBIE.
. Boruncnenus npoussoaute B MexayHapoaHoi cucreme eaunui (Cn).

p—

98]

IlopsiAoK BBINIOJIHEHHUS OTUYETA MO NPAKTHYECKOMY 3aHATHIO
1. B Terpanu ams npakTHUECKUX 3aHATHH U 1aOOpaTOPHBIX pabOT HAIMIIUTE HOMED, Ha3BaHHUE U
y4eOHYIO 11eJTh 3aHSTHS.
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2. OTBeThTE HA BOMPOCHI JJS 3aKPEIUICHUS TEOPETUYECKOTr0 MaTepuaja K MPaKTHIECKOMY
3aHATHIO.
3. 3anummTe ycnoBue 3anaHus Ne 1 u mpousBenuTe pacu€rhl IO IUIAHY HHCTPYKLUHU IO
BBITIOJTHEHUIO
MPAKTUYECKOTO 3aHATUA C YUETOM METOJIMKHU aHATN3a PE3YJIbTATOB, IOJTYYEHHBIX B X0/1€
BeIOJIHEHUS 3agadus Ne 1.
4. Bemoannte 3aganus Ne 2, 3, 4, 5,
3anuinuTe BBIBOJI O MPOEIaHHOM paboTe, OTpa3uTe, Ha CKOJIBKO ycrenHo Bl cripaBuiuch ¢
yu4eOHBIMH 3a/Jla4aMHU  MPAKTUYECKOTO 3aHATHS W PEalu30BaHbl JIM 00pa30BaTEIIbHBIC
pe3yibTathl, 3asBiieHHbIE BO @I'OC TpeThero nokoJeHHUsl.

b

Oo0pa3sen 0T4€TA 0 NPAKTHYECKOMY 3aHSATHIO
IIpakTuyeckoe 3ansaTue Ne «Pac4éTbl Mo XUMHYECKUM (HOPMYIIaM».
YueOHas uejab: (GopMHpoOBaTH YMEHUE MPOU3BOAUTH PACUETHI 10 XUMUYECKUM (POpMyIIam.
OTBeThI Ha BONPOCHI ISl 3aKPeNJIeHUs1 TeOPEeTHYECKOr0 MaTepuasa
K IPAKTHYECKOMY 3aHATHIO

3apanme Nel Jluokcup yriepoaa, H.y., 4 MoJib

CO; (110 ycnoButo)

M(CO,) = M(C) + M(0)*2 = 12 + 16*2 = 44r/monb
n(CO,) =4 mMonb (110 YCIOBHUIO)

m(CO,) =n*M =4*44 =176 .

v(CO,) =n*V,, =4%22.4 =89,6 n.

N = n* N, = 4%6,02%10% = 24,08 monexyx

D(H;) = M(CO,) : M(Hy) =44 :2=22

D(B03.) = M(CO,) : M(B03.) =44 :29=1,5

A Al

3apanus Ne 2, 3, 4, 5 BBINOJHSAIOTCS U 3alMCHIBAIOTCS COTJACHO MHCTPYKLMHU IO BBINOJIHEHUIO
MPaKTUYECKOTO 3aHATUS C y4ETOM METOJAMKU aHalu3a pPe3yJbTaToB, IMOITYYEHHBIX B XOJI€
BBINONHEHMS 3a1anus Ne 2, 3, 4, 5.

BbiBoa: BeIMmonmHMB 3aJaHUs MPAKTUYECKOTO 3aHATUS s (CM. YydeOHble 3amaud |
oOpasoBartenbHbIe Pe3yNbTaThl, 3asgBiIeHHBIC BO PI'OC TpeThero moKOJICHHUS ).

Cnmncok Jiureparypbl

B.B Epemun Xumus . 10 knacc (6a3oBblit yposens) : B.B. Epemun, H.E Ky3smenko, B.1.
Tepenun, A.A.[lpo3nos, B.B.JIynusn , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢

IIpakTuyeckoro 3auaTusi Ne «PellieHne JKCnepUMEHTAJIbHbBIX 33124,
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YueOHas 1meJib: 3aKPENUTh HABBIKM COCTABJICHUS YpaBHEHUI XUMUYECKUX PEAKIUI.
Y4eOHbIe 32124H:
1. IToBTrOpuTh 3HaHus 1o teme "["anorensr";
2. HayuuTbcs pacnio3HaBaTh COJIU — raJOr€HUBI.
OO0pa3zoBaTteibHbIe pe3yabTaThl, 3asiBJ1eHHbIe BO ®I'OC TpeThbero nokoJieHus:
CTyleHT 10JKEH
HMeTh NPAKTHYECKHUI ONBIT: COCTABJICHUS YPABHEHUM XUMHUYECKUX PEAKIIMIA;
yMeTh: paboTarh B 1aboparopuu ¢ coontoaenuemM npasui Th;
3HATh: Hay4YHbIE METO/Ibl PACIIO3HABAHUS COJIEH — raJIOT€HUIOB;
BJA/IeTh:  NPAKTUYECKUMHM HaBbIKAMU IPOBEACHUS HKCIIEPUMEHTOB I10 J0Ka3aTeIbCTBY
HaJIM4Ms BOJOPOJIA U XJIOPA B COCTABE COJISTHOM KUCIIOTHI.

3agaun NPaKTHYeCKOr0 3aHATHS:
. IloBTOpUTH TEOpETHUECKUI MaTepuall IO TEME IPAKTUYECKOT0 3aHSITHS.
OTBeTUTH Ha BOIIPOCHI ISl 3aKPEIIEHUSI TEOPETUUECKOTO MaTepraa.
3. IlpoBecTH KayecTBEHHbIE PEAKLMU HA TaJlOTEHbl BXOSIINE B COCTaB IMPEUIOKEHHBIX IS
aHaJIu3a KUCIIOT.
4. ITonTBEpAUTDH ONMBITHBIM ITyTEM KaU€CTBEHHBIN COCTAB COISIHON KUCIIOTHI.
. [Ipennoxute cnocoObl mnosyuenus xyopuga ™eau (II). CocraButh yYpaBHEHUS
COOTBETCTBYIOLIUX XMMUYECKUX PEaKIUi.
6. OdbopMUTh OTUET.

N =

9,

O0ecnieyeHHOCTD 3aHATHS (CPEeACTBA 00y4YeHH):
1. COOpHHMK METOIMYECKHUX YKa3aHUH JUIsl CTYJACHTOB I10 BBIOJHEHHUIO MPAKTUYECKUX 3aHATHN
U 71a00paTOPHBIX PAdOT MO Y4eOHON AUCHUIUINHE « XUMUS».
Terpaab 115 NpakTUUECKUX 3aHATHI U 1a00paTOPHBIX padoT B KIETKY.
Pyuxa.
IIpocroii kapanaam.
JIuneiika.
[TpoGupky, mwTaTUB i1 NPOOUPOK; pacTBOPHI: MOAUAA Kanus, OpoMuia HaTpus, XJopuaa
HaTpusi, HUTpaTa cepedpa; MHIAMKATOPOB — JIAKMYC, (peHosTasienHa, METUJIOpaHXka; XJop,
Menb

AR ol N

KpaTkue Teopernyeckue u yueOHO-MeTOANYECKHE MATEPHAJIbI
10 TeMe NPAKTHYeCKOro 3aHATHSA
I'anorens! (oT rped. halos - conmb u genes - oOpasyrouuil) - 3J€MEHTHl TJIABHOM
noarpynns! VII rpynnsl nepuoaudeckoit cucteMsl: grop, xiop, Opom, iox, acrar.

1) Ob11ast 3MEeKTPOHHAS KOHGHUTYPALHs BHEIIHEr0 SHEPIeTHUIECKOro YPOBHS - nS nP.

2) C Bo3pacTaHME€M MOPSAKOBOIO HOMEpa 3IJIEMEHTOB YBEJIWYUBAIOTCA PagUyChl aTOMOB,
YMEHBIIAETCS  AJIEKTPOOTPHULIATENILHOCTh,  OCIa0eBal0T  HEMETAJUIMYeCKHe  CBOMCTBa
(YBEIMUMBAIOTCS  METAJNIMYECKHE CBOICTBAa); TaJllOT€Hbl - CHJIbHBIE  OKHUCIHUTENH,
OKHCITUTENbHAs CHOCOOHOCTh 3JIEMEHTOB YMEHBIIAETCS C YBEIMUEHUEM aTOMHOM Macchl.

3) Monekymbl raJOTeHOB COCTOAT U3 IBYX aTOMOB.

4) C yBenuueHHWEM AaTOMHOM MacChl OKpacka CTaHOBHTCS OoJjiee TEMHOH, BO3pacTaroT
TEMIEPATYPhI MJIABJICHUS U KUIEHHUS], & TAKXKe IJIOTHOCTb.

5) Cuna ranoreHoBOOPOJAHBIX KUCIIOT BO3PACTAET C YBEINUYEHUEM aTOMHON MacCBhI.

6) T'anorens! MoryT oOpa3oBbIBaTh COETMHEHUS APYT ¢ IpyroM (Hanpumep, BrCl)

Bonpocsl 1J151 3aKpenJieHUsi TEOPETHYECKOT0 MAaTePHAaJia K NPAKTHYECKOMY 3aHATHIO:
1. CocraBbTe hOpMyIBI BCEX KUCIOT, 0OPa30BAHHBIX TAIOT€HAMH, 3alHIINTE UX HA3BaHMUS.
2. TlocTaBbTe 3HAK <, > WM = BMECTO *:
a) 3apsag sapa: C1 * Br; 1 * F; Cl * P;
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0) uncino snekTponHbx cnoés: Cl * Br; 1 * F; Cl * P;
B) YKCJIO 2JIEKTpOHOB Ha BHemHeM ypoBre: Cl * Br; I * F; CI * P;
r) paguyc aroma: Cl1 * Br; 1 * F; Cl * P;
1) BoccranoBuTenbHbIe cBoMicTBa: Cl * Br; I * F; CI * P;
e) okucnurtenbHble cBoiictBa: Cl * Br; I * F; Cl * P.

3. JlaiiTe XapakKTEpUCTUKY COJITHON KUCIIOTHI:
Q) TIO0 HATTUYMEIO KHCITOPOIA = . veeneeennaeenneennaeenneeenneenneennneenneennnenn
0) TTO OCHOBHOCTH = .. .uvvnteeneeeenteenneeenaeeneeaneeeneenneeeneeenneeaneens
B) TIO PACTBOPUMOCTH B BOJIE = .+ uuvveneeennneenneennneenneennneenneennneennens
T') IO CTENEHU AMEKTPOIUTUICCKON TUCCOMMAIIIHI = ..vvveenereeanvreennreeennvens
D110 8 (030 (3 10 (Tt
€) TIO CTAOMITBHOCTH = .. .uvveneseenteenteeenaeeneeenaeenaeeaneeeseennneanneanns

3apanus AJ1s1 NPAKTHYECKOT0 3aHSITHS:
3ananmne Nel. [IpoBecTu kKaueCTBEHHBIE PEAKIIUU HA TaJIOTECHBI.
3amanme Ne2. OnpenenuTb KAYECTBEHHBIN COCTaB COJISIHOM KUCIIOTHI.
3aganue Ne3. [Tpennoxute crnocobsl momyueHuss xiopuaa Meau (II). CocraButh
COOTBETCTBYIOIIME YPABHEHUSI XUMUUYECKUX PEaKLIUM.

HNHcTpyKuus 10 BHIMOJTHEHHIO IPAKTHYECKOI0 3aHATHSA

1. O3HakoMbTECh C MpaBUIAMH IO TEXHUKE O€30IaCHOCTU IpU pPadoTe B XMMHUYECKOH
71a0opaTopUu U paclUIIMTECh B XKypHaie 1o Th.

2. IlocmoTpute Buaeo — skcrnepuMeHT K onbITy Ne 1: KauecTBeHHBIE peakiMy TrajJoreHUA0B -
couteii ranoreaBogopoaubix kuciaotr HCI, HBr, HI.

3. OnbiT Nel KayecTBeHHbIE peaKIMH TaJIOTeHUAOB - COJIeil rajJjoreHBOI0POAHBIX KHCJI0T
HCl, HBr, HI.

- B Tpu npoOupku npuneiite no 1-2mi pacTBOpOB XJIOpUJa HATpHsl, Opomuia HATPUS U Hoaua

KaJIus;

- B xaxayro npoOupKy 100aBbTE€ HECKOJBKO Karellb pacTBOpa HUTpaTa cepedpa;

- 3anonHuTe Tabnuiry Ne 1.

4. TlocmoTpuTe BUJIEO — IKCIIEPUMEHTHI: «OO0HapyKEHHE XJIOPUI-UOHOBY U «JlelicTBUE KUCIOT
Ha MHAUKATOPb» K ombITy Ne 2: OmnpeneneHue KaueCTBEHHOTO COCTaBa COJISTHOW KUCIIOTHI.

5. OnbIT Ne 2 OnpenesieHue KA4eCTBEHHOI0 COCTABA COJIAHON KUCJIOTHI

- B tpu npoOupxu npuneiire no 1-2 M pacTBopa COISTHON KUCIOTHI,

- B nepByto npobupky n00aBbTE HECKOJBKO Karlelb JIAKMYCa; BO BTOPYIO — METHJIOPAHXKa, a B

TPEThIO NPOOUPKY — (heHOoIPTaNeHH;

- 3anonHuTte Tadbnuiy Ne 2.

6. OnpenenuTe HaJIM4ME XJIOPUA-HOHA B PACTBOPE COJISTHOM KUCIIOTHI:

— B npobupky npuneiite 1 -2 Myt pacTBopa COJITHON KUCIIOTHI;

- lo6aBbTE K pacTBOPY COJISTHOM KHCIIOTHI pacTBOpP HUTpaTa cepedpa;

- 3anosiauTe TadIUIy No 3.

7. TIlocmoTpute BHIEO — DKCIEpUMEHT «B3amMmonelcTBue Xxjaopa ¢ Menpo» K onbiTy Ne 3

[Tonyuenue
xnopuaa meau (1I).

8. Ilpemnoxure emé aBa pa3nuuHbIX crnocoba momydeHus xmaopuaa meau (II). CocraBbTe
YPaBHEHHUS COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN.

MeToauka aHAJIN3a PE3yJbTAaTOB, MNOJYUYCHHBIX B X0/1€¢ MPAKTUYCCKOI0 3AaHATUSA
1. I/ICHOJ'II)SYSI HHCTPYKIUIO 1O BBIIIOJTHCHHUIO ITPAKTUYCCKOI'0 3aHATHUSA, TPOBEANUTE OIIBITHI.
2. CJ'IC,Z[YIOH_II/Iﬁ OIIBIT CJICAYCT HAYNHATDH TOJIBKO ITOCJIC ITOJIHOT'O pa36opa MMpEeBCAYHUICTO OIIbITA.

HOpﬂ}lOK BBINOJIHEHHSI OTYETA 110 NPaAKTUICCKOMY 3aHATHIO
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1. B Terpanu ams mpakTHUECKUX 3aHATHH U 1aOOpaTOPHBIX pabOT HAMIIUTE HOMEP, Ha3BaHHUE U
y4eOHYIO 11eJTh 3aHSTHS.

2. OTBeTbTE Ha BOMNPOCHI JJS 3AKPEIUIEHUS TEOPETUYECKOTrO Marepuaja K IMPaKTUYECKOMY

3aHATHIO.

BoimonnauB onbiTel Ne 1 1 Ne 2 3anumuTe HaOMIOACHUS U BBITOJIHUTE 3a/1aHHS.

4. 3anummMre BBIBOJ O IIPOJETIaHHOM paboTe, 0Tpa3uTe, Ha CKOJIbKO YCIEIIHO Bbl cipaBUIINCEH C
y4eOHBIMH 3aJayaMd TPAKTUYECKOTO 3aHATHS W pPEaTM30BaHbl JH 00pa3oBaTebHbIC
pe3yJbTaThl,
3asiBiieHHbIe BO PI'OC TpeThero noKonIeHus.

(98]

O0pazen 0T4éTa 10 MPAKTHYECKOMY 3aHATHIO
IpakTnyeckoe 3ansitue Ne§ «PelieHne 3KCIepUMEHTAIIbHBIX 3a/1a9».
Y4eOHas 1eJib: 3aKpENUTh HABBIKK COCTABJIICHNUS YPaBHEHUN XUMUYECKUX PEAKLUH.
OTBeTbl Ha BONPOCHI /ISl 3aKPEIICHHS TEOPETHYECKOr0 MaTepuaJjia
K MPAKTHYeCKOMY 3aHATHIO

L e
2 e
G
Tabmuma Ne 1
Yro geaaaun? Uro CocraBbTe ypaBHeHHS
Ha3Banue onbiTa Ha0aonaan? BoiBoabl. peakuuii Mexay
BellleCTBAMU
KauecTBeHHbIE peaKIK raloreHu 108 NaCl + AgNOz;—
COJIEH raJlOreHBOAOPOIHBIX NaBr + AgNO3;—
kuciot HCI, HBr, HI. KI+ AgNO3;—
Tabmuma No 2
Ha3Banue unaukaropa LBeT unaMKaTOpa LBeT unaMKaTOpa
B HEMTPAJIBLHOM cpeae B KHCJION cpeje
JIAKMYC
METUJIOPAHK
denondranenn
Tabmuma Ne 3
Ha3Banmue onbiTa Yro pesaaun? Yro nadaonaan? CocraBbTe ypaBHeHHS
BbiBoabI. peaknuii MexK1y BelecTBaMu
OnpeneneHne XJIOpUJ - HOHa HCIl + AgNO; —

BbiBoa: BeIMonMHMB 3aJaHUs MPAKTUYECKOTO 3aHATUS s (CM. YydeOHble 3amaud |
oOpasoBarenbHbIe Pe3yNbTaThl, 3asBiieHHbIe BO D@I'OC TpeThero moKoJICHUs).

Cnmcok Jiureparypbl

B.B Epemun Xumus . 10 xnacc (6a3oBblii yposens) : B.B. Epemun, H.E Ky3bsmenko, B.1.
Tepenun, A.A.llpoznos, B.B.JIynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢

Tema: «Knaccupukanusi HeOPraHMYeCKUX COCAUHEHHI U UX CBOHCTBAY.
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JadopaTopHoii padoThl Ne «B3aumoaeiicTBue METAJIOB ¢ KHCJIOTAMH; KHCJIOT C

OKCHIAMH, OCHOBAHMSAIMH M COJSIMIY.

YueOHas 1edb: OTpadOTaTh HABBIKM COCTABICHUS  YPAaBHEHUH XUMHUYECKHX pEaKIHid B

MOJICKYJISIPHOM U HOHHOM BHUJaX.

Y4eOHble 3a1aun:

1. ITo3HaKOMUTBCS IKCIEPUMEHTAIBHO C XUMUYECKUMH CBOMCTBAMHU METAJLIOB.

2. 3akpenuTb YMEHHUS COCTaBISATh YPABHEHUS PEAKIIUNA B MOJICKYJISIPHOM U MOHHOM BHUJaX.

Oo0pa3oBarte/ibHbIE pe3yJbTaThl, 3asiBjeHHbIe BO PI'OC TpeThero nokoJgeHus:

CryneHT A0mKeH

HMeTh TMPAKTHYECKUH ONBIT: COCTaBJICHUS ypaBHEHUN XUMHUYECKHX pEaKIui B

MOJIEKYJIIPHOM U MOHHOM BHJIAX;

yMeTh: paboTarh B 1aboparopuu ¢ codnoaenuem npasui Th;

3HATh: XUMUYECKHE CBOMCTBA METAJIJIOB;

BJIAJleTh: HaBbIKAMH 3KCIIEPUMEHTAILHOM pabOThI P paboTe B KAOMHETE XUMHUH.
3agayu JabopaTropHoii padoThI:

[ToBTOPUTH TEOpETUYECKUIT MaTepHall IO TeMe JIabopaTOPHO PaboTHI.

OTBETUTH HA BOMPOCHI JUIsI 3aKPEIICHUS TEOPETUUECKOT0 MaTepuaa.

[IpoBecTu 3KCHEPUMEHT, COOI01asi MPaBHIa TEXHUKH 0€30MacHOCTH.

OdopmuTts oTHeT.

i

O0ecnieyeHHOCTD 3aHATHS (CPEeACTBA 00y4YeHH):

1. COOpHHK METOAMYECKHUX YKa3aHWH JJIS CTYJCHTOB IO BBIMIOJHEHUIO MPAKTHYCCKUX 3aHATUI
U J1a00paTOpHBIX pabOT MO yueOHOU AUCHUILTUHE «XUMUSY.
Terpaab 115 NpakTUUECKUX 3aHATHH 1 1a00paTOPHBIX pabOT B KIETKY.
Pyuxa.
IIpocroii kapanaam.
Jluneiika.

6.PacTBOpBI: CepHO KUCIIOTHI, 00pa3ibl METAJIOB, C€pa, IPOOUPKY,IITATUB

Kpartkue Teopernyeckne u yaeOHO-MeTOAMYECKHE MATEPHAJIbI
1o TemMe JadopaTopHOii padoThl
BzaunmopeiicTBie ¢ mpoCThIMU BELIECTBAMU

C KuCI0p010M OOJIBITMHCTBO METAIOB 00pa3yeT OKCUJIBI — aM(POTEPHBIE U OCHOBHBIE!
4Li + O, = 2Li;0,
4Al1 + 30, = 2A1,0s.
[lenoyHbIe METAIIBI, 32 UCKIIOYCHUEM JIUTHSI, 00pa3yroT MEPOKCUIBIL:
2Na + 02 = Nazoz
C rasoreHaMu MeTaiIbl 00pPa3yrOT COIH FAJIOT€HOBOIOPOIHBIX KUCIIOT, HAITPUMED,
Cu + Cl, = CuCl,.
C BOOOpOIOM caMble aKTHUBHBIE METAILIBI 00Pa3yIOT HOHHBIE THIPHUJIBI — CONIENOI00HbBIE
BEIIECTBA, B KOTOPBIX BOJIOPOJ UMEET CTETIEHb OKUCIICHUS - 1.
2Na + H, = 2NaH.
C cepoii MmeTaJlTbl 00Pa3yrOT CYIb(PHUABI — COTU CEPOBOJOPOTHON KUCTOTHI:
Zn+ S =7nS
C a30TOM HEKOTOPBIE METAILIB 00Pa3yIOT HUTPHIBI, PEAKIIHsI TPAKTHYECKH BCET 1A IIPOTEKAET
P HarpeBaHUU:
3Mg + N2 = Mg3N2.
C yraepoaom o0pa3yroTcst KapOuIbl:
4Al1 + 3C = Al3C4.
C docdhopom — bochuasr:
3Ca + 2P = Ca3P2.
MeTtansl MOTYT B3aUMOICHCTBOBATh MEXKIY CO00i, 00pa3zys HHTEpMETAIITHYECKIE
COCIIMHEHUSI:
2Na + Sb = Na2Sb,

SNAE LD
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3Cu + Au = Cu3Au.
MeTtaibl MOTYT pacTBOPSATHCS IPYT B APYTe MPU BHICOKOW TeMIlepaType 0€3 B3auMOJACHCTBUA,
00pa3ys CILIaBhI.

1. B3auMoaelicTBUE ¢ KUCIOTaMU
HQSO4 +Ca= CaSO4 + H, 2HCI + Ca = CaC12 + H,

Bonpocsl 111 3aKpenJieHus1 TeOPETHYECKOr0 MaTepuasia K JabopaTopHoi padore
1. Kakwue BemecTBa Ha3bIBAIOT METAJNIAMH ?
2. Bce nmu MeTamibl ClioCOOHBI BRITECHSITH BOJJOPOJT U3 KUCIOT?
3. C yeM MOT'yT B3aMMOJEHCTBOBaTh METAJLIIbI?
4. OTIMYarTCs I METAJJIbI 10 XUMHUYECKON aKTUBHOCTH?.

3aganus A5 1a0opaTopHOil padoThI:
3amanue Ne 1. DkcriepuMEeHTaIbHO UCCIEYITE CBOMCTBA METAJIIOB.
3ananmne Ne 2. CocTaBbTE COOTBETCTBYIOIINE YPABHEHHS] XUMUUECKUX PEAKIIHA.

HNHcTpyKuus 10 BHINOJTHEHUIO JIA00pATOPHO padoThl
1. O3HakOMbTECh C NpPaBWIAMU [0 TEXHHMKE O€30MacHOCTH Ipu padoTe B XUMHUYECKOU
nabopaToOpUM U PaCIUIINTECH B )KypHaie o Th.
2. TlpoBeneHne XUMUYECKOH peakIu: OKUCICHHE METAJUIOB

-Jlnst 3TOrO BHECTH B IJIaMsi CIUPTOBKM OYHMIIEHHYIO MEIHYIO IPOBOJIOKY, IMOCJE YEro
BHJIHO, YTO Ha MPOBOJIOKE MosBUIICS yepHbIil HaseT. (2Cu +02 =2Cu0 )
OKCHJT MEIH (YEPHOTO IIBETA)

-BHectn B mpoOUpPKYy CTPYXKKH Kelle3a W MOPOIIOK CEpPhl, aKKypaTHO BCTPSIXHYTh, HArPETh

npoOupky. BumHo, 4yTo oOpa3zoBasiach Macca cyibdua xenesa.
-IIpoBecTr XMMHUYECKYIO DPEAKIMIO MEXKIYy PAacTBOPOM COJISHON KHCIOTHI M TabJeTKaMu
IIUHKA.
-Haneiite B hapdopoByro Tapenky JUCTHILTUPOBAHHOW BOJIBI, OCTOPOKHO BHECTH MTUHIIETOM
OUMIICHHBI KycodyeKk HaTpus. B pesynpTaTe BHAHO OypHOE BBIIEICHHE BOJOPOJA, a MPHU
nomoinu perondraaenHa MOKHO 0OHAPYKUTH 0O0Opa30BaHUE MIEIOYH.
-Buectu B mpoOupky Kycodku kenesza, n00aButh 10 % pactBop cynbpara memu. Yepes
HEKOTOPOE BPEMsI MOXHO 3aMETUTh TOsBIICHUE Oyporo HajeTa Ha KyCOdyKax jkeie3a. JTo
TOBOPUT O TOM, YTO MPOU3OILIA XUMHUYECKas PEaKIUs MEXIy METallioM M COlbio Oosee
ciaboro Merasia.
3aMUIINTe HaOII01aeMble SBIICHUSI.

MeTtoauka aHaIM3a pe3yJIbTATOB, OJYYCHHBIX B X0/€ J1a00paTOpHOH padoThl
. Mlcnonb3ys MHCTPYKIUIO MO BBIITOJIHEHUIO TPAKTUYECKOTO 3aHATHUS, IPOBEAUTE OIBITHI.
2. Craenyrouuii onsIT ciaexyeT HauuHaTh TOJIBKO MOCIe MOJHOro pa30opa MpeiblIyliero onbiTa.

p—

ITopsinok BeINOJHEHHA 0TYETA MO JIaDOpaTOpHON padore
1. B Tetpanu ais mpakTHYECKUX 3aHATHH 1 JTa0OPaTOPHBIX pabOT HAIIMIIUTE HOMEP, Ha3BaHHUE U
y4eOHYI0 11e1b paboThI.
2. OTBeThTe Ha BOMPOCHI U 3aKPEIUICHHS TEOPETUYECKOro Marepuaia K JabopaTOpHOM
pabore.
BBIMOTHUB OTIBITHI, 3aMTUIIATE HAOIOICHHS B TAOJIHITY U BHIITOJIHUTE 3a/1aHUE.
4. 3anummre BBIBOJ O MPOJAETaHHOM paboTe, 0Tpa3uTe, Ha CKOJIBKO YCIIEIIHO BbI cripaBUIINCEH C
yueOHBIMU 3a/ladaMH  JJabopaTOpHOM padOThl W peajau30BaHbl JH 00pa3oBaTeiIbHbIC
pe3ynbTaThl, 3asBieHHbie Bo PI'OC

98]

O0pasen oTyéra no J1aboparopHoi padore
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JlabopaTopHasi padora Ne «CBOWCTBa METAILJIOBY.
Y4yeOHas nesib: 0TpabOTaTh HABBIKA COCTABJICHUS YPAaBHCHHH XMUMHUUYECKHX PEAKIIHA.
OTBeThI Ha BONPOCHI /ISl 3aKPeNJIeHUs] TEOPEeTHYECKOTI0 MaTepuasa
K JjabopaTopHoii padore

L e
e
G P
A e
TP
Ha3Banue Pucynok Hao6sonennst u nx
OnbITa TOTO 4TO 00bSICHEHUS YpaBHeHusi peakuuii
aejaere

BobiBoj: BrimonHuB 3aganus 1a00paToOpHOI paboTHI s (CM. ydeOHbIe 3a1a4u U 00pa30BaTebHbIC
pe3yibTathl, 3asBieHHble BO PI'OC TpeThero nokoaeHus).

Cnmcok Jureparypbl

B.B Epemun Xumus . 10 knacc (6a3oBbiii yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.llpoznos, B.B.JIyausn , yuebnuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

IIpakTHyeckas paﬁoTa Ne HemeTalibl M MX COETMHEHUS

Il esb: COBEpPIIEHCTBOBATh YMEHHS PEIIATh SKCIMEPUMEHTAIBHBIC 3a7]a4H, OCYIIECTBISITh
MIpEBpAIlCHHS], AHAIU3UPOBATh PE3YJIbTAThI OIBITOB.
OO0opylnioBaHUE U PEAKTHUBBHI:
1) 3 mponymMepoBaHHbBIE TPOOUPKH C PACTBOPAMU XJ10pUOA HaAmpus, cyibphama Hampus,
KapOonama nampus,
2) 4ucThie TPOOUPKH, CIUPTOBKA, YHUBEPCATBHBIN WHANKATOP, 33KUM MPOOUPOUYHBIN (MU
n1abopaTopHbIi WTATUB), (hapPopoBast yalika Jjs BbIIIAPUBAHUS;
3) peaktuBbl: CuSOy4(TB.), XxuM. cTakaH c¢ Bojou, p-pel HCI (5%-mnsb1it), NaOH, BaCl,,
AgNO3, Na28i03; NH4C1(KOHH.).
Th: 1) akkypamno padomams ¢ peakmueamu u npudoopamu;
2) He cmewiugeams peakmuevl 6 €3 co21aco06AHUs C 3A0aHUEM;
3) mywiume cnupmoeKy, HaKpvleas KoJinauKom.
Xox padoTsl

3aganme 1. [IpoBepbTe CBOIO T'OTOBHOCTH K BBIMOJHEHHUIO NMPAKTHUECKOW pPabOTHI —
BbIOEpPUTE U MTOTYEPKHUTE BEPHBIE CYKACHHUS:

1) Bce ruipokcHibl HEMETAIIOB SIBJISIFOTCS] KUCIIOTHBIMHU.

2) 'anoreHoBOOPO/1bI — CHIIbHBIE BOCCTAHOBUTEIH.
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3) IlpocTele BemecTBa HEMETAILTBI — CHIIbHBIE BOCCTAHOBUTEIIH.

4) Bce KUCTTOTBI — CHITBHBIC JIEKTPOJIUTHI.

5) Conu cepHOM KUCIIOTHI HAa3bIBAIOT KYIIOPOCAMHU.

6) ®enon — Oosiee CUIIbHASI KUCIIOTA, YEM YTOJIbHAsL.

3aganmne 2. KauecTBeHHOeE onpe/ieJieHe AaHHOHOB KMCJIOTHBIX OCTAaTKOB.

Onpenenure KaxxJa0€ U3 TPeX BELIECTB (PacTBOPHI XJ1opuda nampus, cyivghama nampus,
Kapoonama Hampus), HAXOIAIIUXCS B TpoOHpPKax O3 ITUKETOK. 3armoiaHUTE TaOuIly,
HAIUIIATE COOTBETCTBYIOLIUE YPABHEHMS] XUMHUYECKHX PEaKIHi (B MOJEKYISIPHOM U HOHHOM
BUJIC) U c/ejaiiTe 0000IIEHHBIN BBIBOJ (3a cnpaekou oopamumecs Kk mabauye «Kavecmeennoe
onpeoenieHue UOHO8Y).

No mpoGupku, pe3ynbTaT HaO IO ICHUS

Merton onpeneneHus
I II 1

Peaxtus 1:

Peaxtus 2:

CDOpMy.]'Ia BCIICCTBA

BeiBoapl. UroObl ompenenuTh KaueCTBEHHBIM COCTaB aHMOHA, HEOOXOIUMO INPOBECTH

peakuuy Ha BbIJCJIIEHUE HOHOB B BUJIE
. Ha non - ,

Ha UOH - (aHAIM3UPYIOIIMI KATHOH).

3amanue 3. JkcnepuMeHTAJbHAA 3a/1a4a.

OnbITHRIM IyTeM TipoBeauTe cienyroriee npeppaienue: CuSOy (tB.) — CuCly(TB.)

JencTByiTe 10 IIaHY:

1) 3anumuTe ypaBHEHUS IPEANOIaraeéMbIX NMPeBpallieHuil 1 00CyIUTe 3TOT IUIaH C COCEIOM
no napre. (Ecau comnesaemecs, obpamumecs K yuumento.)

2) OnpenenuTe BEMIECTBA, HEOOXOIUMBIE JJIS COOTBETCTBYIOMIEH(-1X) peakuuu(-i).

3) HpOBCI{I/ITC HCOGXOI[I/IMLIC OIIBITBI U cnenaﬁTe BBIBOJZI, OTBETHB Ha BOIIPOC: «Kakum
MCTOJOM MOKHO IOJTYYUTH COJIb CHIIBHOM KHCJIOTHI M3 COJIM CHIIBHOM KHCJIOTHI U KakK BBIJICIINTD
COJIb U3 paCTBopa?».
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3ananue 4. Ilpodoaemusbiii onbiT «IloyyeHne KpeMHHEBOH KHCJIOTHI MPH
B3aMMO/IeliCTBHH JIBYX COJIei».

1) B npoOupky nHaneiire 2 mi p-pa NaSiOs u go6assre p-p NH4Cl. Harpeiite ee. Yrto
HaOJronaere?

2) CmounuTe yHUBEPCAIbHBINH MHIUKATOP BOJOM M MOJHECUTE €r0 K TOPJIBIIIKY TPOOUpPKH-
peakropa. IlompoOyiiTe OOBACHUTH NPOUCXOASAIIME H3MEHEHHUS, OTBETHB Ha CIEAyrolue
BOIIPOCBI:

a) Kak ruzponusyrorcs 3tu conu B pactBopax?

6) Yro BiMsgeT HAa XUMUYECKOE PABHOBECHE B PEAKIUAX IUIpoau3a’

3ananue 4A. MbiciIeHHBII JKCTIEPUMEHT.

Ilooymaiime u omsemvme:

B onny npoOupky Hamwiu 1 mi ¢ochopHO KHMCIOTHI, a B Apyryro — 1 mu1 pactBopa
THJIPOKCUIA Kaylblus. 3aTeM B MpoOHMPKY c ¢ochopHOM KHUCIOTOM MO KamisMm J00aBisuin
TUAPOKCHU KaJbIUs, a B MPOOUPKY C THAPOKCUAOM KalbLMs — M0 KaruiiM pacTBop GhocPopHoit
KHCI0Thl. OTBEThTE Ha BONpochl: «3MeHnTcs nu "cymma" oT nmepemMeHsl MecT ''ciiaraemsIX'', TO
ecThb OyAeT JIM pe3yJabTaT ONbITOB oAuHakoBbIM? Eciu na, To mouemy?». IloscHure oTBeT C
IIOMOUIBbIO YPaBHEHUI XUMUYECKUX PEAKIIUH.

38



IpakTnyeckas padora Ne
HEMETAJLJIBI U UX COEAUHEHUA

3a0anue 1. 1,2, 5

3aoanue 2.

PeakTuBbl: 3 mpoHyMepOBaHHBIC TPOOUPKH C paCTBOpPaMH XJiopuda nampus (1), cynegpama
Hampusa (2), kapoonama Hampus (3); paCTBOPBI XJIOpUIa OAPUS, COISTHON KUCTOTHI.

CHauajna UCIBITBIBAEM BCE pacTBOPHI ¢ moMmolpio pactBopa BaCl,. IIpobupka, B kKoTOpOit
HET 0caJiKa, — XJIOPHU/I HATPHSL.

Jlanee mojBepraeM aHalu3y C IMOMOIIBIO PACTBOPA COJISIHOM KHCIIOTHI JIBE OCTaBILHECS
npobupku. [IpoOupka, B KOTOpoi OyAeT HaONIOAaThCs BBIACICHUE Ta3a, COACPKHUT KapOOHAT
Oapwsi.

Ne mpoOupku, pe3ysbraT HabI0IeHUS
Merton onpeneneHus
1 2 3
P-p BaCl, — Ocanok 6enoro nsera Ocanok 6ernoro 1BeTa
P-p HCI — — Bcekunanue
®opmyna BelecTBa NaCl Na,SOq4 Na,CO;
Ypaenenus peaxyuii:
1) Na,SO4 + BaCl, = BaSOy| + 2NaCl SO4* + Ba® = BaSO4]
Na,COs + BaCl, = BaCOs| + 2NaCl COs> + Ba®* =BaCO;|
2) BaSO, + HCI #

BaCOs + 2HCI = BaCl, + H,O + CO»1
BaCOj;+ 2H" = Ba® + H,0 + CO,?1

BeiBoa: 4roObl OnpeAenuTh KaueCTBEHHBIH COCTaB aHMOHA, HEOOXOAMMO IPOBECTH
peaKiMi Ha BBIENCHHE HOHOB B BHIE OMNpPEACIAEMOro ocaaka wix rasa. Ha mom SO4°
KAueCTBEHHBIM sIBIIsIeTCs HoH Ba™ | Ha mon CO3> — non H',

3aoanue 3.

1. Cxema npeBpalleHus:

pacTBOpeHuE BaCl, BBIITAPUBAHUE
CuSOy4 (rs.) U CUSO4(paCTBop‘) ] CuClz(pacmop.) ] CuClz(m)
Ypasnenus: 1) CuSOy4 + BaCl, = BaSO,| + CuCl, — B pacTBoOpe.
2) CuCl, BbImapuBaeM U MOJIy4acM KPUCTAJUIbI COJIH.
2. Cxema MOXeT OBITh U IPYTOM:
pacTBOpeHHUE NaOH HCI
BbIIapUBaHUE
CUSO4 (B.) ] CHSO4(paCT30p.) ] Cu(OH)2 ] CuClz(paCTBopA) ] CuClz(TB.)
Ypasnenus: 1) CuSO4 + 2NaOH = Cu(OH); | + Na;SOy4
2) Cu(OH); + 2HCI = CuCl, + 2H,0
3) CuCl, BbimapuBaeM U MOJIy4aeM KPUCTAJIIbI COJH.

3aoanue 4. Ilonyuenue KpemHueaoi KUCI0mul RPU 63AUMOOECIICHIEUL O8YX COJIeH.

[Ipy cauBaHMK paAcTBOPOB CHUJIMKATa HATpUs M XJOPUAA AaMMOHHUS HEOXUJAHHBIM
CTaHOBUTCS IMOSIBIIEHUE B PEaKIMH CTYEHUCTOro OeN0oro ocajka M 3arnaxa aMMHuaKa, Tak Kak Mbl
3HAaeM, YTO aMMHaK BBIJENISETCS TOJIBKO IIPHU B3aWMOAECUCTBUU COJEH aMMOHHUS CO IleJIoYamu, a
B ONbITe OblJIa UCMOJIb30BaHA coJib. CUTYyalllsi HECOOTBETCTBUS pa3pelaeTcs MyTeM HalmucaHus
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YpaBHEHUN THAPOIM3a COJIM AaMMOHMS M CWIMKaTa. BbIcHsAETCd, 4YTO Yy COJIeH —
IIPOTUBOIOJIOKHBIA TUI TUAPOJINA3A.
Si0s™ + 2H,0 < H, SiO; + 20H"

2NH;" + 20H <> 2NH; - H,O NH;1
~T

NaQSin; + 2H20 + 2NH4C1 =H, SlO3l +2NaCl + 2NH4OH \&
H,O

BriBOI: comm, rTUAPONM3YIONIUECS MO PAa3HOMY THUITYy, MOTYT YCHJIMBATh TUIPOIH3 JIPYT
JIpyra; YCWJICHHE THUAPOJIN3a MPOMCXOAUT MPU CBI3bIBAHUM MOHOB B Ta3000pa3HbIC BEIIECTBA
WJIH BEIIECTBA, BBHITIAAIOIINE B OCAJIOK, a TAK)KE IIPHU HArPEBaHUU PACTBOPOB.

3aoanue 4A.

Pesynprar cnuBaHus pacTBOpPoB (GOCPOPHON KHUCIOTHI M THUIAPOKCHIA KalbIUs Oyaer
pa3HBIM, TaK KaK B IMEPBOM ciydae (IIPH MOCTEIICHHOM J00aBJICHUU THAPOKCHIA K KHCIIOTE)
U30BITOK KHCIIOTHI MPUBOAUT K 00PA30BAHUIO KUCIIBIX COJICH, PACTBOPUMEBIX B BOJIC:

1) H3PO4 + Ca(OH), = Ca(H,POy); + HyO (aurunpodocdat kanbims)

2) Ca(H,PO4), + Ca(OH), = CaHPO, + H;O (rugpodocdar KambIHs)
U T. 1.

Ocanok mosiBIsIETCS HE Cpasy.

Ecnmu K ruapokcuay Kanbplius TMOCTENEHHO MpHiInMBaTh (PochOpHYIO KHCIOTY, TO €ro
U30BITOK Ccpa3y MpHUBEAET K 00pa3oBaHWIO ocaaka oprodocdara Kamplus — CpeaHEH
HEPaCTBOPUMOM COJIH:
3C8.(OH)2 + 2H3PO4 = Ca3(PO4)2l + 6H20

[Tpu nanbHeiiem 106aBIEHUN KUCIOTHI 3Ta COJIb PACTBOPUTCS, IPEBPATUBILIUCH B KUCIYIO.

Cnmcok Jureparypbl

B.B Epemun Xumus . 10 knacc (6a3oBbiii yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.[lpoznos, B.B.Jlynun , yuebuuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

.JIaﬁODaTODHOC 3AHATHUSA «CKODOCTB XMMHYECKHX peakimii. XUMHUYECKOe PABHOBECHE»)

Omeit 1
BrnusiHue KOHIIEHTpallMM peardpyroliuX BEIIeCTB, TEMIEpaTypbl M KaTajau3aTopa Ha
CKOPOCTh B3aUMOJICHCTBUS MOINIA KATHS C IEPOKCHUIIOM BOJOPOIa:

2KI + 8H,0, = 2KOH + 2H,0 + I, + O,

B uerbipe mpoHyMepoBaHHBIE NMPOOMPKU HajelTe Mo 3 MJ pacTBopa MOJHMAA Kajlus pa3sHOH
KOHIIGHTPAallMM W TEeMIIEpaTypbl COTJacHO IpHBEIeHHOM Hmxke Tabnuue. /lo6aBbTe BO Bce
NpOOMPKH HECKOJBKO Kamelb KpaxMalbHOIro Kieiictepa ans oOHapykeHHs Hona. 3arem
npusenTe, 10 BO3MOXKHOCTU OJHOBPEMEHHO, BO BCe MPOOMPKH MO 2 MJI MEPOKCHJIAa BOJOPOJA
OJIMHAKOBOH KoHILIeHTpauuu. Habmonenus 3anummure B TaOIuUILy.

Brinonnenue paboTsr:

B derpipe mpoHymepoBaHHBIE MPOOMPKM HAMWIM MO 3 MJI pacTBOpa HMOAMAA Kallus
pasHOi TemIiepaTypbl U KOHIIEHTPAIUH, COTJIACHO MPHUBEIECHHON HIKe Tabnuue. B kaxmayo u3
npoOMpoK 100aBUIM HEMHOIO KpaxMallbHOTO KIeicTepa Uid OOHapyKeHus Hopa. 3aTeM B
KaXIyl0 NpOOMPKY NPWIMIM HEMHOTO MEpPOKCHIA BOAOPOAAa OAMHAKOBOW KOHIEHTPAIHH.
Hab6nronenus 3anecem B Tabiuiry:
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Ne Conepxxanue [TocnenoBarenbH Bnusinue KaKoro
pOOUpPKHU pOOUPKHU OCTb MOCUHEHHUA | (pakTOopa  CKa3aJloch  Ha
pacTBOpOB CKOPOCTb peakuuu Vp
1 04% KI 1pu PactBoOp B Hukakux
KOMHaTHOU pooupke MIOCHHEIT | JOTOTHUTEIBHBIX (PaKTOPOB
TeMIIepaType MOCIEAHUM
2 0,4% KI rops- PactBop nocunen [ToBbIIEHNE
1505 MI'HOBEHHO TEMIIEPATYpPbl YBEIUYUBAET
CKOPOCTh peakluu
3 04% KI ¢ PactBop B 3TOM BeiBonm wu3 cohepor
CuSO, npoOupke IOCHUHEI | peakluu OJHOTO u3
TPETbUM npoaykroB (KOH)
4 0,8% KI PactBop B 3TOM [ToBbI1IEHNE
pooupke IIOCUHEN | KOHIEHTPAlMd  UCXOIHBIX
BTOPBIM BEIIECTB yYBEIINYUBACT
CKOPOCTb pEaKIUU

2KI + 3H,0, — 2KOH + 2H,0 + I, + O,
OmnbIT 2

Bnusinue TemnepaTypsl, AaBlIeHUs U KOHIIEHTPALMH BEILIECTB HA PABHOBECUE B CUCTEME:!
2NO, € N, + @
KpacHO-0ypsIit O1eTHO-KeJIThIMN,
1noyTu HecrBeTHbIH
a) lansl Tpu npoOupKu, HanosiHeHHbIe OypbIM NO2. JIBe U3 HUX 3aKpbIThI IPOOKAMHU, a
onHa — nopiiHeM. OcTaBMB NPOOUPKY C MHOPIIHEM KaK KOHTPOJbHYIO, MOTPY3UTE OAHY
npobupky ¢ NO2 B ropsiuyio BOAy, a JIpyrylo — B XoJoaHywo. Yepe3 2—3 MHMH cpaBHUTE
OKpacKy Ta3oB B 3THUX NPOOMPKAaX C KOHTPOJBbHON M 3amuiuuTe HaOmoJeHus B Tabauiy. O)
bricTpo coxmuTe raz B npoOupke nopiiHeM Ha 2/3 ee odbema. Kak m3MeHunnach okpacka rasa
npu cxkarun? Kakoll CTaHOBUTCS OKpacka rasa uepes3 2—3 ¢ nocie cxarus? beicTpo oTmycTure
NOpUIeHb B 00OpaTHOM HalpaBlieHWH, yMEHbIIas JaBieHue. Kakoil craHeT okpacka rasa uepes
5—6 ¢ nocie pacumpenus razos? HabmoaeHus oTpa3ure B TaOJIUIE U CAETalTe BBIBOJIBI.

Beinonnenue pa®oTs:
a) B Tpex BhIJaHHBIX IpoOUpKax HaxoauTes Oypolid ra3 NO,: ofHa U3 HUX C

TIOPITHEM, a JIBE JPYTHe 3aKpbIThI IpodkaMu. [ IpoGupku ¢ mpobkaMu morpy 3uimm
OJIY B TOPAUYIO BOAY, IPYIVIO B XOHMOIHYIO. Uepes HECKONBLKO MUHYT CPaBHUM
OKpacKky ra3oB B 3TUX IIPOOCHUPKAX ¢ KOHTPOILHONH. HabmoneHns 3aneceM B Tad-

JIHITY.
HN3meHeHue CwmeleHre paBHOBECHS
OKpacKu
Harpesanue IIBer ra3za cran
0ollee  HACHLINIEHHBIM U 2N02= NZO 4
TEMHBIM
|
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OxJaxaeHu

LBer rasza
MmoOJIeaHE, CTall CBETJIO-

KCIITBIM

2NO, === N,0,

0) BricTpo cxanu ra3z B npoOHpKe ¢ mopiiHeM. Yepe3 HECKOJIbKO CEKYH]I TOCIE COKATHS
I[BET Ta3a cTaj OJIeIHO-)KENThIM. BBICTPO OMyCTHIIM MOpPIICHh B 0OpaTHOM HarpaBiieHHH. Yepes
HECKOJIBKO CEKYHJ| TIOCTie€ pPAaCHIMpPEHHUs I[BET ra3a BHOBb CTal TeMHO-OypbhIM. HalOmronmeHus

3aHEeCeM B TaOJIHUITY.

W3menenue okpacku

CwMmelieHre paBHOBECHS

Cxxatue IlBer  rasa  cran —
0JIeTHO-KENTHIM 2NO, N,204
Pacmmpenue BET rasa crai >
P I 2NO,==N,0,
TEMHO-0YpBIM -—

BI)IBOI[I Ha XUMHWYCCKOC PABHOBCCHUC BJIMACT TCEMIICpATypd, a TAKXKC Ha CHUCTCMBI C

HU3MCHAIOIIMMCA 00BEMOM BIIHSIET JaBJICHHC.

OcHOBHas JIUTEpaTypa:

Cnmcok Jureparypbl

1. B.B Epemun Xumus . 10 kinace (6a3oBbiii ypoBeHs) : B.B. Epemun, H.E
Kyssmenko, B.W. Tepennn, A.A.Jlpo3nos, B.B.JIynun , yaeouuk - Mocksa :

[Ipocsemenue, 2021. - 204 ¢

2. B.B Epemun Xumus . 11 knacc (6a3oBbliil yposens) : B.B. Epemun, H.E
Kyssmenko, B.W. Tepennn, A.A.Jlpo3nos, B.B.JIynun , yaeoruk - Mocksa :

[Ipocsemenue, 2021. - 204 ¢
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