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BBE/JIEHHE

Hacrosimee mMeTtoauueckoe mocobue Mo BBITOJHEHHIO MPAKTHYECKUX U Ja0OpaTOpHBIX
3aHATUA TO JAUCHUIUIMHE XHMHSI COCTAaBIEHO B COOTBETCTBUU C ['OCynapCTBEHHBIM
00pa30BaTeNbHbIM  CTAaHAAPTOM JlanHbIE = pEeKOMEHJAIMHM  COAEP)KaT  HeOOXOIMMBIHA
TEOPETUUECKHUI MaTepuan ajsi paboThl.

MeTtoaudeckoe mocobue MpeaHa3HaueHO ISl CTYJIEHTOB M IpernojaBaTeliell CpeaHuX

CIienuaJIbHbIX yLIC6HBIX SaBCHeHHﬁ, HU3ydaromux JUCHUILIINHY.

[Ipu BBHINOJHEHUM JAHHBIX MPAKTUYECKHX M JIAOOPATOPHBIX PabOT CTYIACHT OCBaMBAET
o0111e KOMIETEeHIIUN:

Crennanuct «CTPOUTEIBCTBO M SKCIUTyaTalUs 3aHHA U COOPY)KCHUI» 110 OTHOIICHHUSIM
0a30BOM MOATOTOBKH JOJKEH 00J1aJaTh OOIMUMU KOMIETECHIMSIMH, BKJIIOUYAIOIIUMH B CeOs
CIIOCOOHOCTB:

OK 1. BriGupats criocoObl perieHus 3a1a4 IpopecCuOHaIbHOMN 1eATEIbHOCTH IPUMEHNUTEIIBHO
K pa3JIM4HbIM KOHTEKCTaM

OK 2. Hcnonp30BaTh COBPEMEHHBIE CPEJCTBA IOUCKA, aHATIN3A U HHTEpIpeTaluu HHPOpMaLUU
¥ MH()OPMAITMOHHBIX TEXHOJIOTHH [ BBIIOJIHEHUS 3a/1a4 PO ECCUOHATBHON IeATEIIbHOCTH
OK 4. DddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJIJICKTUBE H KOMAH/IE .

OK 7. ConeiicTBOBaTh COXpaHEHHIO OKPY’KaIOLIEH cpefibl, pecypcocOepekeHNI0, IPUMEHATh
3HaHUs 00 U3MEHEHUU KJIMMaTa, IPUHLUIIBI O€peKHOr0 IPOU3BOICTBA, IPHEKTUBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYyalUsX.

[Tporpamma BocniuTaHus B paboueil mporpaMMe JTUCHUIUIMHBI OTpa)kaeTcs Yepes3 LEeau U 3a1a4u
BOCIIUTATEIbHON paboThl B paMKaxX y4eOHOM JUCLUIUIMHBL, @ TAK)KE JIMYHOCTHBIE PE3YJIbTaThI:

Llenu 1 3a1aun BocuTaTenbHOM paboThl B paMKax ydeOHOM Kop nmnyHOCTHBIX
JUCIUILINHBL: pe3ynbTaToOB B
COOTBETCTBUU C
paboueit
IporpaMMmoin
BOCIUTAHUS

Oco3HaBaTh ce0st rpakIaHMHOM U 3aIIIUTHUKOM BEJTMKON CTPaHBI.

JIP 1
IIposIBNATE aKTUBHYIO TPaXIAAHCKYHO ITO3UIUIO, JEMOHCTPHUPYIOLIUN
IIPUBEPKEHHOCTh IIPUHLUIIAM YECTHOCTH, MOPSAAOYHOCTH, OTKPBITOCTH,
DKOHOMHYECKA aKTHBHBIA W YYacCTBYIOIIMH B CTYJIEHYECKOM U
TEPPUTOPUATIBHOM CaMOYIIPABIIEHUH, B TOM YHCIE HA YCIOBHAX JIP 2

0OpOBOJIBUECTBA, MPOJTYKTUBHO B3aMMOIEVCTBYIOIIHIT 3|
YYaCTBYIOIIMH B IEATEIBHOCTH OOIIECTBEHHBIX OPTaHU3aIIHN.

Co0iro1aTh HOPMBI ITPABOIOPS/IKA, CIEIOBATH HICAIaM I'PaXKIAHCKOTO
oOmiecTBa, obecriedeHusi O€30MAaCHOCTH, NpaB U CBOOOA TpakaaH
Poccumn. BrITH JIOAJIBHBIM K YCTaHOBKaM n IIPOABJICHUAM
Npe/ICTaBUTENCH CYOKYNIbTYp, OTJIMYAIOIIMH WX OT Tpymm c JIP 3
ACCTPYKTUBHBIM W ACBUAHTHBIM ITOBCIACHUCM. HeMOHCTpHpOBaTI)
HEMpHUATHE ¥ OPEAYNPEkKAaTh COLHMAIbHO ONACHOE IIOBE/ICHHE

O ATOIITIIAY.




[TposBAATH U JEMOHCTPUPOBATH YBAXKEHUE K JIIOSIM TPYZa, OCO3HABAThH
IIEHHOCTh COOCTBeHHOTo Tpyaa. CTpeMuThcsi K (OPMHUPOBAHUIO B
CeTEeBOH cpene JIMYHOCTHO M MPOECCHOHAIBHOTO KOHCTPYKTHBHOTO JIP 4
«uu(poBOro cienar.

JleMOHCTpUpOBaTh  NPHUBEPKEHHOCTb K POAHOM  KYJIbTYpE,
UCTOPUYECKOW MaMsTH Ha OCHOBE NOOBU K Poaune, pogHoMy Hapouy,
Majou ponuHe, HPUHATHUIO TPaJULIMOHHBIX LEHHOCTEN JIP 5
MHOTOHAalMOHAJIBHOTO Hapojaa Poccun.

HpOSIBJIHTB YBAXKCHHUC K JIIOJAM CTApPLICTO ITOKOJICHUA W T'OTOBHOCTH K
Y4aCTHUIO B COHHaHBHOﬁ IMOAACPIKKE U BOJIOHTCPCKUX NBHUKCHUAX. JIP 6

Oco3HaBaTh NPUOPUTETHYIO LIEHHOCTb JIMYHOCTH YEJIOBEKA; YBaXKaTh
COOCTBEHHYIO U YYXYIO YHUKaJIbHOCTh B PAa3JIMYHBIX CUTYalUAX, BO JIP 7
BceX (hopMax M BHJIAX JACATEIbHOCTH.

[IposiBAsITP W JIEMOHCTPUPOBATH YBAXKEHHUE K IMPEACTABUTEISIM
Pa3’IMYHBIX ATHOKYJIbTYPHBIX, COIIMAIBHBIX, KOH(ECCHOHANbHBIX U
WHBIX Tpynn. BbITh CONMPUYACTHBIM K COXPaHEHHUIO, TPEYMHOKEHHUIO U JIP 8
TPaHCIISILUU KYJIbTYPHBIX TpaauLui u LEHHOCTEHN
MHOTOHAIIMOHAJILHOTO POCCUHUCKOTO TOCY/1apCTBa.

Co0uto1aTh ¥ MPOIAraHAUPOBATh MPaBWIIA 3I0POBOTO M 0OE30IMaCHOTO
oOpa3a KU3HH, CHOpTa; MpENynpexaaTe JTUO0 MpeoJoeBaTh
3aBHCHMOCTH OT ajJKorojs, Ta0aka, IICHXOaKTUBHEIX BEIIECCTB, JIP 9
azapTHbIX Urp U T.A. COXpaHATh INCUXOJIOTUYECKYK) YCTOMYMBOCTH B
CUTYAaTUBHO CJIOKHBIX UJIM CTPEMHUTCIIbHO MCHAIOMUXCA CUTyalluAX.

3a00TUTBCS O 3alUTE OKPYKAIOLIEH Cpeabl, COOCTBEHHON M 4yKOi

0€30I1aCHOCTH, B TOM 4HUCIIE IU(PPOBOIL. JIP 10
[TposBNATH yBaXk€HHE K 3CTETMYECKUM LIEHHOCTSAM, 00J1a/1aTh OCHOBAMHU
ACTETUYECKOMN KYJIBTYPBI. JIP 11
[TpyHMMaTh cemMeiHble LIEHHOCTH, OBITh TOTOBBIM K CO3JaHUIO0 CEMbU U
BOCIIUTAHUIO JETEH; NEMOHCTPUPOBATH HENPUSATUE HACWIHSA B CEMBE, 1P 12

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

YBAXKAEMBIE CTYJAEHTBI!

Conepxanue HToro y4eOHOro 0JI0Ka HampaBJI€HO Ha JOCTHKEHHE CICAYIOIIUX Kenell
XUMHYECKOT0 00pa3oBaHMUs:

e OBJIAJICHHEe YMEHUSIMH TIPUMCHSATh T[IOJYYCHHBIE 3HAHWUA JJIs  OOBSICHEHUS
pa3HOOOpPa3HBIX XMMHUYECKUX SIBICHUN W CBOWCTB BEIIECTB, OICHKH POJM XHUMHHU B
Pa3BUTHU COBPEMCHHBIX TEXHOJIOTUH U IMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

e Ppa3dBHUTHe MO3HABATEIHHBIX UHTEPECOB U MHTEIUIEKTYAbHBIX CIIOCOOHOCTEH B Mpoliecce
CaMOCTOATECIIBHOTO HpI/IO6peTeHI/I${ XUMHUYECCKUX 3HaHUH C HUCIIOJIB30BAHHUEM
IKCIIEPUMEHTA;

L] BOCIIMTAaHUEC Y66)KH6HHOCTI/I B NO3UTHUBHOU poOJin XMMHU B XHU3HU COBPCMCEHHOTIO
o0miecTBa, HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
OKpYKarolleu cpee;

e TMpUMEHEHHEe NOJYYeHHBIX 3HAHMII W yMeHHMii a1 0€30MacHOTO HCIOJIb30BAHUS
BCIICCTB U MAaTcpuajioB B 6I)ITy, CEJILCKOM XO3SIMCTBE U Ha IPOU3BOJACTBEC, PCIICHUA



IPAKTUYECKHUX 337a4d B IOBCEAHEBHOW >KM3HH, MPENYNPEXKIACHUS SBICHUM, HAHOCALIUX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILLEH Cpefe.
[Ipu BBIIOTHEHWM AAHHOTO BUAA pabOT BBl MOKHBI OCBOMTH SKCHEPUMEHTAIbHBIC
OCHOBBI XuMuu. B gactHOCTH:
e [IpaBuna OGezonacHOCTH IpU pabOTe ¢ EAKUMH, TOPIOUYUMHU U TOKCUYHBIMU BEIIECTBAMHU.
o JIpoBeneHne XMMHYECKHUX PEAKLIUN B PaCTBOpaAX.
o IIpoBeneHne XUMHUYECKUX PEAKLIMM IIPU HArPEBaHUH.
o KauecTBEeHHBIN U KOJIMYECTBEHHBIN aHAIN3 BEIIECTB.
e Omnpeznenenue xapakrepa Cpeibl.
e HWupukaropsl.
o KauecTBeHHBIE peakiuy Ha HEOPraHUYECKHUE BELIECTBA U NOHBI.
e OrtaenbHbIE KIACCH OPraHUYECKUX COCIUHEHUM.

JlaHHBIE METOIMYECKHE YKa3aHWs NpeAHa3HA4YEeHBbI JJI1 3aKPEIUICHUS TEOPETUUYECKUX
3HAHWA W TMPUOOPETCHUS HEOOXOMUMBIX MPAKTUYECKHX HABBIKOB M YMEHUW IO
nporpamme auciuiuiiabl bI1.09 Xumus ansa cneunansHoctu 08.02.01 CtpouTenscTBo U
JKCIUTyaTalus 3JaHUN U COOPYKEHHUU
B cOopHuke conep:kaTcs METOAUYECKHE YKa3aHHs 1O BBIMOJIHEHUIO JabOpaTOPHBIX
pabort u MPaKTUYECKUX 3aHATUH, YKa3aHHBIX B COJICpKAHUHU.

TpeGoBanus K 3HAHUSIM U YMEHUSIM NP BHINOJHEHUH
J1a00PATOPHBIX PA0OT M MPAKTHYECKUX 3aHATHI

[Ipu BBINIOJIHEHUY JIAOOPATOPHBIX PaOOT U MPAKTUYECKUX 3aHATHH CTYIEHT JIOJIKEH:
3HaTh:

— OCHOBHBIE KJIaCChl HEOPIaHUYECKUX COEAMHEHUN U UX CBOMCTBA, CTPOCHHUE aTOMa, TUIIBI
XUMHUYECKHUX PEAKLMH U CBA3EH, TeopHIo 3JIeKTpOIuTHIECKON aucconanuy, Ilepuoanuecknii
3aKkoH U llepuoanyeckyro cucreMy xumudeckux 3ineMeHToB J1. M. Menneneesa;

— Teopuro XuMHUYECKOTO CTPOEHUS OpPraHUUYECKUX coeauHeHnid A. M. bytiieposa, Ha3BaHus
IpeJICTaBUTENIe TOMOJIOTUYECKUX PSAJIOB OPraHUYECKUX COEIMHEHUI, UX CTPOEHNE, CBOWCTBA U,
CHOCOOBI NOTYYEHHUS;

— IIpaBuna no TexHuke 6€30MacHOCTH MpPHU padoTe B XMMUUECKOH J1abopaTOpHH.

Ymersn:

— MPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHAa U KaUeCTBEHHbIE pEaKLIUH HOHOB, ONPENEIATh
PEaKIUIO CPElbl paCTBOPOB COJIEH;

— 0XapaKTEepU30BBIBATH CBOWCTBA METAJNIOB HA OCHOBAHUH MX IOJI0KeHUA B [Iepnoandeckoit
cuctemMe xumuueckux eMeHToB [I. 1. Menzaeneesa, CTpoeHHs aTOMOB B JJIEKTPOXUMHYECKOM
pALy HaPSKEHUN METAILIIOB;

— MPOBOAUTH PeaKIUK Ja00paTOPHBIX CIIOCOOOB MOJIYUYEHHUS YIIIEBOIOPOIOB: METaHa U
ATHUJIEHA, aJIbJIETU/IOB, KAPOOHOBBIX KUCIIOT U CJIOKHBIX 3(UPOB;

— pacro3HaBaTh OpraHUYEeCKHEe BellecTBa (M3yUYeHHBIE TI0 IPOrpaMMe) Ha OCHOBE UX CTPOEHUS
1 CBOMCTB;

— OIKCHIBaTh CBOMCTBA OPraHUYECKUX BEILIECTB, COCTABIIATh YPABHEHUS PEAKIUH.

IIpaBuJia BbINOJIHEHHUS JJA0OPATOPHBIX PA0OT M NMPAKTHYECKHUX 3aHATHI

1. CTy#eHT JOJDKEH MpUWTH Ha Ja00opaTOpHOE 3aHATHE MOJATrOTOBJIEHHBIM IO JaHHOH TeMme.
2. Kaxpaplii CTylIE€HT JOJDKEH 3HaTh IpaBWia MO TEXHHUKE O€30MacHOCTH MpH padboTe B
XUMHYeckol  jabopatopun (M mnpu  pabore ¢ peakTHBaMH B JIaHHOM  pabore).
3. ITocne npoBeneHus pabOThI CTYEHT MPEACTABISAET TUCHbMEHHBIN OTYET.

4. Jlo BBIMOJHEHHs J1a0OpaTopHOM paldOThl y CTyJIEHTa MPOBEPSAIOT 3HAHUS I10 BBISBICHUIO
YPOBHS €0 TEOPETUUECKOM MOATOTOBKH MO TAHHOUN TEME.



5. Otuer o0 mpojenaHHOM paboTe CleAyeT BBIIOMHATH B paboyeil TeTpaau B KIETKY.
CopneprkaHue 0TUETa yKa3aHO B OMMCAHUU JIAOOPATOPHON PabOThI MIIM MPAKTUYECKOTO 3aHATHS.
6. TabnuIel ¥ PUCYHKH CIICAYET BHINOIHATH KapaHJalloM, 3aIICH — CHHUM WJIH YEPHBIM I[BETOM
[acThl MM YepHUI. PUCYHKH BBINOJIHAIOTCS B JIEBOM ITOJIOBUHE JIUCTA, HAOIIOEHNS U BbIBOJBI B
[IPaBOM YacTH JIMCTA. Y paBHEHHUS PEAKLUI 3alIUCHIBAIOTCS BO BCIO CTPOKY (IIociie HaOIIOAEHUM U
BBIBOJIOB).

7. 3adeT Mo JaHHOMU JTabOpaTOPHON PadOTe MM MPAKTHYECKOMY 3aHATHUIO CTYACHT IOJIy4aeT MPH
HOJIOKHUTEBHBIX OLIEHKAX 32 TEOPETUYECKHUE 3HAHUSI U OTYET 110 JIabopaTOpHOU paboTe Ui
IIPAKTUYECKOMY 3aHITHIO, OOIUHI 3a4eT — IPU HAJIMYUH 3a4E€TOB 110 BCEM J1a0OPaTOPHBIM
paboTaM M MPaKTUYECKUM 3aHATUSAM.

ITPABUJIA PABOTHI B XUMHUYECKOM JJABOPATOPUH

1.1. OBIIME MPABUJIA PABOTHI B XUMHWYECKOMN JIABOPATOPUU

JIaGopatopHbie pabOTBl U HEKOTOPBIE MPAKTHUYECKUE 3aHATHS MPOBOJAT B CIICIUAIBEHO
000pyI0BaHHOM XUMHUYECKOU 1ab0paTopuu.

[Tpu pabore B maboparopuu HEOOXOIUMO 3HATh U CTPOTO COOJIIOJIATh YCTAHOBJICHHBIC
paBuIIa.

Paborarpe paspemraercst TOJNBKO IIOCIE O3HAKOMIICHHSI C TPAaBWIAMH II0 TEXHHKE
0€30MacHOCTH U MpaBHJIaMU PabOTHl B XUMHUYECKOM Tab0paTopuu.
1. Pabodee mecTo coAepHTE B YHCTOTE M MOPSJAKE, HE 3arPOMOXKIANTE €ro MOCTOPOHHUMHU
npeaIMeTamMHu.
2. He pomyckaiiTe momnagaHds XUMHUYECKHUX PEaKTHBOB HAa KOXYy M ojexay. Hemb3s Opatb
BElIeCTBa pyKaMH U MPoOOBaTh Ha BKYC
3. He yHocuTe Ha cBoM pabouue MecTa peakTHBBI 001Iero moyib3oBaHus. Eciin HeT ykazaHuii mo
JIO3UPOBKE PEAKTUBOB JJISl JAHHOTO OIBITa, TO OEpUTE X B MUHUMAIBHOM KOJIMYECTBE.
4. 3anpemiaeTcs MoJIb30BaThCsS PEAKTUBAMHU 0€3 THKETOK WJIM C COMHHUTEIIBHBIMHA dTHKETKAMHU.
5. Bo Bcex ombITax KCMONB3YHTE AUCTUILUIMPOBaHHYIO BOAy. Cyxue peakTHBBl OepUTe TOIBKO
yuCcThIM HInareneM. He myraiiTe mpoOKu OT CKISHOK C pa3IM4HbIMU peakThuBamu. M3nuiuku
PEaKTUBOB HE BBICHINANWTE M HE BHUIMBANTE B CKISTHKU, U3 KOTOPBIX OHU B3SITHI.
6. OcoOyro OCTOPOXKHOCTH COOMIOIaliTe MPU paboTe SIOBUTHIMU U BPEIHBIMHU BEIIECTBAMHU, C
KOHIIEHTPUPOBAHHBIMH KHUCIOTaMH U Ienodamu. PaboTath ¢ HUMH CcJelyeT B BBITSHKHOM
mkagy.
7. Ilpu HarpeBaHHMU XMIKOCTH B MPOOMpPKE HEOOXOIUMMO JepkKaTh €€ TaK, YToObl B Cilydae
pa3OpbI3TUBaHus KHUAKOCTh HE IOlajga Ha CaMOT0 IKCHEPUMEHTaTopa U PAIOM pabOTaroUIUX
CTYAEHTOB, T.. OTBEPCTHE MPOOUPKH JOJKHO OBbITH HANpaBIEHO B CTOPOHY OT ce0s M TO-
Bapuiieil. Jlydmie Bcero HampaBUTh €r0 Ha CTEHKY BBITSDKHOTO Ikada. He 3a0biBaiite
MOJIb30BATHCS MPU 3TOM JeprKaTesleM.
8. Ilocne OmMbBITOB OCTAaTKU PEAKTUBOB CIMBAalTE B PAaKOBHHY Iocie pa30aBieHHUs BOAOH.
Mertannel coOupaiiTe B OTBEJEHHYIO M JTOro CKISIHKY. OCTaTKW arpeccuBHBIX U
JIOPOTOCTOSIIINX PEAKTUBOB COOMpANTE B ClIELMAIbHbIE CKIISTHKU.
9. He rtporaiite, He BKJIIOUaiiTe W He BBIKIIOYaWTe Oe3 paspeuieHus pyOWIbHUKH U
AIIEKTPUYECKUE PUOOPHI.
10. B naGoparopuu coOmromaidiTe TUIIMHY, HE 3aHUMaWTeCh MOCTOPOHHMMHU J€lIaMHu, He
IIPOBOJAMTE OMBITHL, HE OTHOCSAIIMECS K JAHHON JlabopaTopHOW paboTe WM NMPAKTUYECKOMY
3aHATHUIO M HE ONMCAHHBIE B METOIMYECKOM YKa3aHUU.

CryneHTtam cielnyer 3apaHee rOTOBUTHCS K J1a00paToOpHOM paboTe WM MPaKTUYECKOMY
3aHATUIO. BhINONIHEHUIO 1abopaTOpHON paboTHl MM MPAKTUYECKOTO 3aHATUS INPEAIIECTBYET
colecenoBanue ¢ mpernoaaBareneM. [1oAroToBky pekoMeHAyeTcsl HaUMHATHh C WU3Y4YEHUsS TeO-
pPEeTHYECKOro Marepuaia, OTHOCSMIErocss K JaHHOW pabore. HeoOxoaumo TBepAoO YCBOHMTH
OCHOBHbBIE TEOPETUUECKHE MOJOKEHHS, 3aKOHBI U UX MAaTEMaTUYECKUE BbIPAKECHHUS.



Ilepen BbImONHEHUEM pPAOOTHI CIEAYET O3HAKOMUTHCS C METOIMKON MpOBEACHUS
9KCIIEPUMEHTA, U3YUUTh MPUHLUI JEHCTBHUS TPUOOPOB U YCTAHOBOK, MOHATH 1eb padoThl. [Ipu
BBITIOJIHEHUH J1a00paTOpHOM PabOThl WIIM MPAKTHYECKOTO 3aHATHS BHUMATEIBHO CIEIUTE 32
XOJIOM ombITa. B ciaydae HeynayHON IOCTaHOBKHM OIBITAa, IPEXKIE YEM €ro MOBTOPUTH,
YCTAaHOBUTE TNPHUYMHY Heynauu. [locrme okoHUaHUs pabOTHl HEOOXOAMMO BBIMBITH IOCYAY,
MIPUBECTHU B MOPSIOK pabouee MecTo.

3a YUCTOTY M TOPAJOK Ha pabouyeM MecTe OTBEYaeT CTYIEHT, a B JjabopaTopuu -
NEKYpHBIN cTyneHT. [lexXypHblii NnpuHUMaeT padouee MECTO Y CTYAEHTOB, 3aKOHYUBIIMX
BBINIOJIHEHHE JTa0OpaTOPHOH pabOThl WM MPAKTUYECKOTO 3aHATHS, W CAaeT JIabopaTOpHUIo
nabopanty. KpoMe Toro, AeKypHbIi CTYICHT JOJDKEH MOMTYYUTh y JabOpaHTa Bce HEOOXOAMMOe
JUI TIPOBENCHUS JaHHOH J1abopaTOpHOW pabOThl WM TNPAKTHYECKOTO 3aHATUS, a IIOCie
OKOHYaHUsl pabOThl WM 3aHATHS - claaTh. llocie BhIMONHEHUA TaOOPATOpPHON PAaOOTHI WK
NPAaKTUYECKOTO 3aHATHUS CTYACHT JIOJKEH OOPMHUTH OTYET M CAATh €ro MPEenoaaBaTeo.

OTueT 10/1:K€eH COAEPKATH CJIeAYIOlUe CBeIeHUsI:
. HazBanwue pa®oThI WK 3aHSTHS.
. enb pabOThI WU 3aHATHS.
. OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI
. Homep u Ha3BaHue omebITa.
. Kparkoe onucanne xona paboThl WK 3aHATHS C YKa3aHUEM YCIIOBHH MTPOBEICHUS OIIBITA.
. PUcyHKU ¥ cXeMBI UCTIONIb3YEMBIX TPUOOPOB.
. Habnronienust u ypaBHEHUs peakLui.
. Pacuersl, TaGauIel, rpad UK.
. BeiBog.

Ecnu B nabopatopHbix paboTax WM MPAKTHUYECKHUX 3aHATHSAX HEOOXOIUMO MPOBOAUTH
pacu€Tel, cleayeT HWMETb B BHUAY, 4YTO M3JIMIIHIS TOYHOCTH B pacueTax, 3HAYUTEIBHO
MPEBBIIIAIONIAS YKCIEPUMEHTAIbHYIO TOTPEIIHOCTh, HE MOBBIIIAET TOYHOCTh pe3yibTara. J[is
YHCJIOBBIX 3HAYCHUH PACCUMTBHIBAEMBIX BEIUYHMH JOCTATOYHO 3-4 3Havamme Tupbl (YUCIOo
3HAKOB, CTOSIIIMX IOCJIe MPEAIISCTBYIOMUX UM Hynei). Yucno 3Havammx nudp He cleayer
MyTaTh C YUCIOM 3HAKOB Tociie 3ansToi. Tak B uncnax: 101,3; 21,73; 0,4385; 0,004500 umeercs
YeThlpe 3Hadalmx Hudpel. B pacuerax npuHATO yka3bIBaTh 3Hadaliue MUQpbl U B TOM clydae,
KOTJ]a 3TO HYJIH, CTOSAIINE B KOHIIE yKcia. [loaToMy mpaBHIBHON OYyAET 3alKCh C TOYHOCTBIO JI0
yeTBepToi 3Havameil uugps! - 0,2500, a ve 0,25.

Pesynmbratel m3MepeHWil HEM30E€KHO OyayT OTKJIOHSATHCS OT HWCTHHHBIX 3HAYCHUH
COOTBETCTBYIOLMX BeMWYMH. J{nga ompeneneHuss OMMOKM HEOOXOAWMO HOIY4YUTh 4-5
napajieNbHBIX PEe3yIbTaTOB U3MEPEHUH W HalTH cpeHee apupMeTHdecKoe 3HaueHHe, KOTOPOe
Oyzer OosiblIe BCEro NpuOIMKaThCS K MCTHHHOMY 3HAYEHUIO.

IIpn 00paboTke pe3ynbTaTOB CIEAYET OMPENENSITh a0COMIOTHYI0 M OTHOCHUTEIIbHYIO
OLIMOKY U3MEpPEHHsI JaHHOH BEJTMYUHBI.
AOcomoTHas ommMOKa MOKAa3bIBAET, Ha CKOJBKO

O 0 1IN DN B~ W —

JaHHas u3MepseMas BeIUYMHA OOJbIIe WIH A==+ (Xonum. _Xmeap)-
MCHbBIIC I/ICTI/IHHOI71 BCIINMYHNHBI
OrtHourenre a0COMIOTHON OIMMOKA K MCTHUHHOMN ( ¥ -X J

100 0/ — DR, e, 0
BEJIMYMHE, YMHOXXCHHOE Ha 0, JaeT =+ 100 (%)

OTHOCUTENIbHYIO OIIMOKY ompezaeneHus (B

IPOIIEHTAaX ) MU MOTPEIIHOCTb:

1.2. JIABOPATOPHAS XUMHUYECKAS ITIOCYJA
B xumMudeckoii 1abopatopun 04€Hb YacTO MPHUXOTUTCS PadOTaTh C MOCYA0H U3 CTEKIa

u papdopa. JIabopaTopHyI0 MOCYAY MOXKHO MOAPA3ICTUTH HA CISAYIOIINE BU/IbI:

1. [Tocyny oO1iero Ha3HAYCHHS;

2. Ilocyny cnenuanbHOTO Ha3HAYEeHUS;

3. MepHyto nocyny;

4. ®apdopoByro nocymy.
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1.2.1. Ilocyna o0uiero Ha3Ha4YeHHUS
[Tpobupku (puc.l.) UCOAB3YIOT JISI TPOBEICHHUSI XUMUYECKUX OMBITOB C HEOOIBITUM

KoJindecTBOM BemlecTB. [IpoOupku MoOryt ObITh HMIMHAPUYECKME W KOHMYECKHE. XPaHAT
npoOupku B mrartuBax. [lepemeninBanye BEIIECTB B HUX MPOBOJSAT BCTPSAXUBAHUEM MPOOUPKH,



HAHOCS HEOOJIBLION yAap MajiblieM 10 HWXKHEH YacTh MpoOUpKH. MOIOT POOUPKHU € TTOMOIIBIO
epiia.

Kon6st (puc.2.) ObiBatOT pa3HOi BMECTUMOCTH (OT 1-2 JIUTPOB 10 25 MHJUTHIUTPOB) U
pa3Hoil pOpMBI: IUIOCKOAOHHBIE, KPYIIIOJAOHHBIE, KOHUYECKHEe, KoJI0bI Bropiia.

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

Boponku (puc.4.) OpIBalOT pa3inuyHOi (GOPMBI U pa3MEpOB, U B 3aBUCUMOCTU OT 3TOTO
UMEIOT Pa3HOE Ha3HAYCHHUE.

1.2.2. Ilocyna cnienquaJbHOr0 HA3HAYEHU S

DKcHuKaTopsl (pUc.S.) IPUMEHSIOT ISl XpaHEHUS BEUIECTB, JIETKO MOTJIOIAIONINX BIary,
U JUIS BBICYILIMBAHUS BellecTB. I 3TOro B HWKHIOIO 4acTh SKCUKATOPa IOMEUIAIOT BEILECTBA,
KOTOpble crnocoOHbI moriomarsk Boay: CaCl, (6e3Bomnsbiii), H,SO, (koHIeHTpuUpOBaHHAS),
P>0:s.

[IpoMbIBHBIE CKJISHKH (puc.6.) HCHONB3YIOT JUII TPOMBIBaHHS, OYHCTKH U
BBICYIIIBaHU [a30B.

1.2.3. Mepnas nocyaa

Mepnas nocyna (puc.7.) - MEpHON Ha3bIBAIOT MOCYAY, IPUMEHSIEMYIO JUISl U3MEPEHUS
00BeMa JKUJIKOCTH C Pa3HOM TOYHOCTHIO.

st u3mepenns o0beMa ¢ HEeOONBIIOW TOYHOCTHIO MPUMEHSIOT MEpPHBIC HUJIHHIPHI U
MEH3YpKH.

JI1st TOYHOTO U3MEPEHUsT 00bEeMa KHUJIKOCTH UCIOJIB3YIOT IMHUIIETKH, OIOPETKH ¥ MEPHBIC
KOJIOBI.

Mepnast nocyna MoxeT ObIThb pa3HOMl BMecTUMOCTH. B 3aBucumoctu ot oObema,
KOTOPBI JOJDKEH OBbITh M3MEpeH, MoAOUpaeTcs MOoCyAa COOTBETCTBYIOIICH BMECTUMOCTH.
MepHnas nocy/a rpaiyupyercs B MIJLTUIUTpax (Mi1.) uim jqutpax (). 1 mi coorBercTByer | oM,
aln-1nom.

IIpu wusmepeHun oObeMa JKHUIKOCTH MEpHBIA COCyA HEOOXOAMMO JepKaTb B
BEPTHKAIBHOM IMIOJIO)KEHHH, a OTCUETHI BECTH IO HIDKHEH YacTH BOTHYTOM MMOBEPXHOCTHU
MEeHUCKa KuakocTH. Ilpuyem rna3 HaOnrojaTtens JOJDKEH HAXOJUThCS HA  OJHOM
TOPU30HTAJILHON JIMHUY C HIDKHUM KpaeM MeHucka (puc.8.).

[Munetku (puc.7.) UCHOAB3YIOT U1 OTMEPHUBAHUS U MEPEHOCa, TOUHO ONPEAEIEHHOTO
o0bemMa KuAKOCTH. OOBIKHOBEHHasl MHUIETKA TMPeJICTaBlseT COOOH CTEKISHHYIO TpYyOKy
HEOOJIBIIIOTO JUaMeTpa C pacIIMpEeHUEeM TOocepeIMHe Ui 0e3 Hero, eCiIM MUIeTKa HeOOIbIIon
BMectuMoctu (ot 0,1 1o 2-5 mur). HukHMN KOHEI MUNEeTKH OTTSHYT B KalMUIIp, a HA BEPXHEM
KOHIIE MMEETCs] MEeTKa, 0 KOTOpPOW HaOUparT >KUAKOCThb. s oTMepuBaHMs HEOOXOIMMOIO
o0beMa KMIKOCTH HIDKHUN KOHEI| NMHUIIETKH, COOTBETCTBYIOIEH BMECTUMOCTH, OIYCKAIOT B
JKUJIKOCTB JI0 JTHA COCy/a U C TTOMOIIBIO TpyIu (WM pTa, €CIM PacCTBOP HE OMaceH) HaOUparoT
XKHUJIKOCTb, CIIEJIS 32 TEM, UTOOBI KOHUMK MUMETKU BCE BpEeMsl HAXOIMJICA B KHUJIKOCTU. JKHJIKOCTh
HaOMpPAIOT BbIIlIE METKU Ha 2-3 cM, 3aTeM OBICTPO 3aKpBIBAIOT BEPXHEE OTBEPCTUE YKA3aTEIbHBIM
najubleM, NPUIEpKUBAI0 MUMNETKY OOJBIIMM M CPEAHMM MajbllaMU. 3aTeM, cilerka ociaOuB
HaXMM YKa3aTeJIbHOIO Majiblia, al0T XKUAKOCTH MEJIEHHO BBITEKATh M3 MUIETKU. Kak ToiabKko
HVDKHUM MEHMCK JKUAKOCTU JTOMAET 10 METKH, NAJIELl CHOBA IIOTHO NPM)KUMAIOT K BEPXHEMY
OTBEPCTHIO TUTETKHU. TakuM 00pa3om, ¢ MTOMOIIIBIO MTUTIETKH OTOMPAETCS] HEOOXOIUMBIN 00BeEM
XKHUJIKOCTH. 3aTeM MHIIETKY BBOJAT B KOJOY (MJIM CTakaH), B KOTOPYIO HYXKHO MEpEHECTH >KUI-
KOCTh, OTHUMAIOT yKa3aTeJIbHBIA Majel] OT BEPXHEro OTBEPCTUS MUIETKU U JAOT KUJIKOCTH
CTE€Yb MO CTEHKE KOJObL. OCTaBIIyIOCS MPH 3TOM XHJIKOCTh B IUIIETKE HE BBIIYBAIOT, TaK KaK
00BbeM MUMETKH pacCUUTaH Ha CBOOOIHOE UCTEUEHHE KUIAKOCTH.

Bropetku (puc.7.) NPUMEHSIOT NIPU TUTPOBAHUM WJIH JJISL TOTO, YTOOBI OTMEPUTH 00BEM
KHUJIKOCTU ¢ TouHOCThIO 110 0,05 mut. BropeTka — cTekisiHHas rpajyupoBaHHas TpyOKa, HHKHUN
KOHeIl KOTOPOH OTTSHYT M Ha HEero HajieTa pe3sMHoBas TpyOKa cO CTEKIITHHBIM IapuKoM. MoryT
OBITH U OIOPETKU C IPUTEPTHIM CTEKJITHHBIM KPAHOM.



Ilepen nHawamom paboThl OIOPETKH 3aKpEIUISIOT B MITaTHUBE. 3aloJHAIOT OIOPETKY
KHUJIKOCTBIO CBEPXY 4Yepe3 BOPOHKY TakK, YTOObl BHYTPH HAXOIMWJICA pacTBOp O€3 IMy3bIPbKOB
Bo3ayxa. Jlnms ymaneHus my3bIphKOB BO3JyXa PE3WHOBYIO TPYOKY M3THOAIOT TaKUM 00pasom,
YTOOBI KOHYMK Kalujuisgpa OblT HapaBieH BBEPX, U BBITECHSIOT KUAKOCTHIO BECh BO3/IyX. 3aTeM
OIOPETKY 3aIlOJIHSIOT JI0 HYJIEBOH OTMETKHU.

Mepubie KkoJObI (pHC.7.) HCHOIB3YIOT [UIsl MPUTOTOBJIEHUS PACTBOPOB TOYHOM
KOHI[EHTpanuu. J[ns 3Toro B KoOJIOYy BHOCAT TOYHYIO HAaBECKY CYXOro BeIIeCTBa WIU
paccuuTaHHBIH 00BEM HCXOAHOIO PacTBOpa. 3aTeM 10 MOJOBHHBI 00beMa KOJObI HATMBAIOT
TUCTHUIUTMPOBAHHYIO  BOAYy.  PacTBOp  TIIATENbHO  MEPEMEIIMBAIOT U JOJHBAIOT
JUCTHIUTMPOBAHHYIO BOAY 10 METKH, (mocieanue 1-2 M Jydiie Mo KarisiM € TOMOIIBIO
nuneTkr). [IoToM TIOTHO 3aKpBIBAOT KOJIOY MPOOKOW WM TIIATEIBHO MEPEMENINBAIOT PaCcTBOP,
nepeBopaurBas Koja0y HECKOJIBKO pas.

1.2.4. ®apdoposas nocyaa

K dapdopoBoii nmocyze OTHOCAT TUTIIH, YALlIKH, CTYNKH, KPY>KKH, CTaKaHbI U T. 1. (puC.
9). Yamku W THUIJIM KCIONB3YIOT IS BBIMTAPUBAHUS JKHJIKOCTEH M MPOKATHBAHHS TBEPIBIX
BewecTB. OHM BbAEpKUBatOT TeMiiepatypy Boiie 1000°C. 11t u3MenbueHus TBEPAbIX BELECTB
UCTIONIBE3YIOT CTYITKH.

1.3. HEPBAS IOMOIBb TP HECYACTHBIX CIYYAAX

B nabopatopuu ObIBalOT ciyuyau, TPEOYIOIIHE HEOTIONKHON METUIIMHCKOW MOMOIIH, -
Mope3bl PyK CTEKJIOM, OXOTH TOpSYMMH IpeAMeTaMH, KHUCIOTamH, mienodyamu. B oco6o
CEPBE3HBIX CITydasXx HEOOXOAMMO OOPATUTHCS K Bpady.

J11g oxazaHus MepBOii MOMOIIH B 1a00PaTOPUU UMEETCS alTeyKa.

1. [Ipu paHeHUH CTEKJIOM YAAJIUTE OCKOJKH M3 PaHbI, CMAXKbTE Kpas paHbl pacCTBOPOM HOAa W
NEePEeBsHKUTE OMHTOM.

2. [Ipu okore pyK WM JIUIA PEaKTHBOM CMOWTE PEaKTHB OOJBIIMM KOJHMYECTBOM BOJIBI, 3aTEM
160 pa3z0aBICHHON YKCYCHOM KHCIOTOH (B clyyae 0>KOra IeJoubio), TM00 pacTBOPOM COJH (B
ClIy4yae 0Kora KMCJIOTOM), a 3aTEM OIISITh BOJIOH.

3. IIpu oxore ropsiueit KUAKOCTHIO WIIH TOPSIUYUM MPEAMETOM 000XKEHHOE MecTo 00paboTaiiTe
CBEXKETPUTOTOBJICHHBIM PACTBOPOM IEPMaHTaHaTa KaJIHs, CMaXbTe 000KKEHHOE MECTO Ma3bio
OT 0’KOTa WJIM Ba3eIMHOM. MOKHO TIPUCHINIATh 0XKOT CO0M M 3a0MHTOBATh.

4. Tlpr XUMUYECKHUX 0’KOTax TJIa3 OOMIBHO IPOMOWTE WX BOJIOH, UCIOJIB3YsI TJIa3HYIO BAaHHOUKY,
a 3aTeM 00paTUTEeCh K Bpauy.

YTOBBI OIIBIT NOJYYHNJICH...

¢ ¢ s 03HAKOMBbTECH € KAKAbIM MYHKTOM MPABHUJ U CTAPaiiTeCh TOYHO UX BHINOJHATH.

1. B xumudeckuii kabMHET 3aXOJUTE TOJBKO IMOCIE TOT0, KaK pa3peluT mpemnojaBaTens. He
TpPOTaiiTe W HE TIEPECTaBJISITEe HA CTOJIC TIPUTOTOBJICHHBIC PEAKTUBEI M 00OPYIOBAHHUE — ITO
MOJKET 3aTPYAHHUTH Ballly JaTbHEHUIITYI0 paboTy.

2. llpexxae YeM MPUCTYNUTh K BBITIOJHEHUIO XHUMHUYECKHUX OIBITOB, O0S3aTebHO H3yYUTE
OTMHCaHue J1a0OpaTOPHOU PaOOTHI UM MPAKTUYECKOTO 3aHITHUS U BHUMATEIHHO BBICIYIIANTE
o0bscHeHus mipenonaBarenis. [IpoBephTe, Bce UM HEOOXOAMMOE /I pabOThl €CTh HA BallleM
cToJe.

3. B xoje BBINIOJHEHUS PAOOTHI KOOPAWMHHPYHTE CBOW JCHCTBUS C JCHCTBHSIMH TPYIIIIBIL.
PasroBapuBaiite menorom, 4ToObl HE MemaTh paboTaTth ApyruM. Eciau BOSHHUKHYT Kakue-
au00 3aTPyIHEHHUS, KOTOPhIE BBl HE MOXETE Pa3pelIiTh CaMOCTOSTEILHO, OOpaTHTEeCh 3a
MOMOIIBIO K TIPETOAaBaTEIIO.

4. BemecTBa OepuTe TOJBKO IMITIATENIEM WIIH JIOKEUKOH U B T€X KOJIMYECTBAX, KOTOPBIC YKa3aHbI
B OMHMCAHUM PaOOTHI; €CITH TAKUX YKa3aHWM HET, TO 00bEMBbI BEIIECTB HE JOJIKHBI IPEBBIIIATh
1 mu. (3-4 xarmm).

Ymoowvl ne nepenymamso npoOKu, He OMKpPbIeaiime 00HOBPEMEHHO HECKOIbKO CKIAHOK.



5. Ecnu BBl ciy4ailHO B3sUTM BemiecTBa OOJbIle, YeM HYXHO Ui JAHHOTO OIbITA, JIMIITHEE
BbUICHTE B CIELUATIbHYIO CKIISIHKY Ui CJIMBa BEIIECTB WM, €CJIM BEUIECTBO TBEPIOE,
OTCHINBTE B KOPOOKY AJIst Mycopa.

6. B xummueckoii nabopatopun (KaOMHETE) OYEHBb BAXXKHO OBITH MPEAEIbHO aKKypaTHBIM BO
BceM — TyT HeT Menoued. Ilpexne yem Hayate paboTarh pykaMu, NpPOAyManTe, Kak
pasMecTuTh 00OpYIOBaHWE HA CTOJE, YTOOBI ObUIO yAOOHO, M paboTaTh, WU HAOIIOIATH 3a
XO0JIOM PKCTIEPHUMEHTA.

He 3abvieaiime, umo 3a mum jice CMOIOM C IMUMU HCe PEAKMUBAMU U 000PYO0GAHUEM

0yoym pabomamp cmyoeHmovl Opy2ux Zpynn, - He co3oaeaiime um OONOJIHUMETbHBIX

mpyonocmeit, ocmaeue ceoe padouee mecmo 8 decnopaoxe.



Beenenne

Meroauueckue ykasanus 1no aucumiuinae «XMUMUS» 11 BeIIOIHEHUs MPaKTUYECKUX
3aHATUM KW jabopaTopHbIX paboT co3maHbl Bam B momomp A paboThl Ha 3aHATUSAX,
MOJATOTOBKH K MPAaKTUYECKUM 3aHATHAM U JTaOOpaTOPHBIM paboTaM, MPaBUIBHOTO COCTaBJICHUS
OTYETOB.

[Tpuctynas K BBITOJHEHHIO MPAKTUYECKOTO 3aHATH WM JabopaTopHO paboThl, Bl
JIOJDKHBl BHUMATENbHO IPOYMTATh LENb W 3aJaud 3aHATHA WIM paboThl, O3HAKOMUTHCS C
TpeOOBaHUSMH K YpOBHIO Bamieil mMmOArOTOBKM B COOTBETCTBUM C  (helepaibHBIMU
TrOCYJapCTBEHHBIMH CTaHaapTaMu TpeThero nokoneHus (GI'OC-3), kpaTKUMH TEOPETUICCKUMHU
U y4yeOHO-METOAMYECKUMH MaTepualaMy MO TeMe MPAKTUYECKOTo 3aHATHUSA WM JaOopaTOpPHOM
paboThl, OTBETUTH Ha BOIIPOCHI AJIs 3aKPEIJICHUS TEOPETUYECKOTI0 MaTepuania.

Bce 3amaHusi K NpakTUYECKOMY 3aHATHIO MM JabopaTopHOil pabore Bbl 10MKHBI
BBITOJIHAT B COOTBETCTBHM C HMHCTPYKLMEH, AHAIU3UPOBATh IIOJYyYEHHBIE B XOJE 3aHATUSA
pe3ynbTaThl 110 IPUBEACHHON METOIUKE.

OTueT 0 NpaKTHYECKOM 3aHITUU WIH JJabopaTopHOM paboTe Bl JOIKHBI BHIIOIHUTE 110
NPUBEJICHHOMY aJITOPUTMY, OITUPAsICh Ha oOpasetl.

Hannyue nojoXUTEenbHON OLEHKH M0 MPaKTHYECKUM 3aHATUAM M J1abopaTOpHBIM
pabortam  HEOOXOAMMO [UIsl MOJyYyEHHUs 3adera IO JUCHUIUIMHE «XHMHs» M JOINyCKa K
T hepeHIMPOBAHHOMY 3a4€Ty, TO3TOMY B Cllydyae OTCYTCTBHUS Ha YpOKe IO JIH000H Impu4uHe
WIM NIOJIyYEHUS! HEYAOBIETBOPUTEIBHON OLIEHKU 3a MPAaKTUYECKOE 3aHSITHE WIN J1a0OpaTOPHYIO
paboty Bbl 10yKHBI HAWTH BpeMs JUIsl €€ BBIIIOJHEHUS WK IIepec/iauH.

Buumanue! Eciu B mporiecce MOATOTOBKM K MPAKTHUYECKUM 3aHATHIM WM Ja0OpaTOPHBIM
paboraM  wWiIM TpU peHieHUWH 3a7ad y Bac BO3HUKAIOT BOMPOCHI, Pa3pelIUTh KOTOPHIC
CaMOCTOSITENIbHO HE yAaércs, HEOoOXOAMMO OOpaTUTbCS K MPENoJaBaTeNI0 IS MOJIYYSHHS
pa3bACHEHUM WJIM YKAa3aHUM B JHU MTPOBEJICHUS JONOJHUTEIbHBIX 3aHATHIA.

Bpewmst npoBeieHNs TOMOJHUTEIBHBIX 3aHATHI MOKHO Y3HATh y MPENogaBaTers.

Kenaem Bam ycnexon!!!



Pa3znen 1. Oprannyeckass Xumus.
Tema: «OcHOBHbIE INOHSATHS OPraHHYeCcKOd XMMHH M TEeOpHsl CTPOEHHS OpPraHMYecKHX
COeIMHEeHUID).
JlabopaTtopHoe 3ansatus, IIpakTHueckoe 3aHsaTHS «CocTaBlCHHE MOJCICH MOJEKYI
OPraHMYCCKHUX BEIICCTBY.
YueOHas mesib: HAYYUTHCA COCTABIISITH MOJIETU MOJIEKYJI PA3JIMYHON CII0KHOCTH.
YyeOHbBIE 3a1a4N:
1. M3yunth 0OCOOEHHOCTH CTPOSHHUS MOJIEKYJI OPTraHUYECKHX BEIIECTB.
2. Haiitu o0mmue npu3HaKy U pa3inyus TOMOJIOTOB U H30MEPOB.

Oopa3zoBarte/ibHbIE Pe3yJIbTaThl, 3asiBjeHHbIe BO PI'OC TpeThero nokojgeHus:
CryneHT AomKeH
HMeTh NPAKTHYECKHH ONBIT: COCTaBJICHUS MOJICJIEH MOJIEKYJI OPraHUYECKUX BELIECTB;
YMeTh: IPUMEHSTh MOJIYYCHHBIC 3HAHUSL O CTPOCHUU OPraHMYECKUX BEIIECTB Ha MPAKTUKE;
3HATb: OCHOBHBIE MTOJIOKEHUSI TEOPUU CTPOEHUA opraHndeckux Bemects A.M. byTiepona;
BJIQ/IeTh: TEXHOJOTHUEU U3TOTOBJICHUS MOJIeNIEH MOJIEKYJl OpraHUYECKUX BELIECTB.

3a1aud NPAKTUYECKOT0 3AHATHS:

[ToBTOPUTH TEOPETUUECKUI MAaTEPHAI 110 TEME TPAKTUUECKOTO 3aHATHSI.
OTBETUTH HA BOIIPOCHI JIJIs1 3aKPEIUICHUSI TEOPETUYECKOr0 MaTepuara.
BrbInoaHuTh 3a1aHUs TPAKTHYECKOTO 3aHATHUS.
OdopMutp oTuer.

o=

Oo0ecneueHHOCTH 3aHATHS (CPeACTBA 00yUYeHH):
1. COOpHUK METOAMYECKUX YKa3aHWl JIJIs CTYACHTOB IO BBIMOJHEHUIO MPAKTHUECKUX 3aHATUI
1 J1abOpaTOPHBIX PabOT MO YYEOHON JUCHUTIITUHE «XHUMUS».
Tetpaab 1715 MpakTUUECKUX 3aHATHI U 1a00paTOPHBIX pabOT B KIETKY.
Pyuxa.
[TpocToii kapanaa.
JIuneiika.
[Lmactunus.
Cronuku.

NoUnAEWD

Kparkue Teoperndyeckue u yuedOHO-MeTOANYECKHE MATEPHAJIbI
10 TeMe MPAKTUYECKOro 3aHATUHA
J1j1s TOr0 4YTOOBI MOHATH CYIIHOCTH pa0dOThI, HAJ0 3HATh, YTO:

1. ITpocTeiimnM peicTaBUTENEM HACBILEHHBIX YIVIEBOAOPOIOB SIBIIAETCS
METaH, CTpYKTypHas (opmyiia KOTOporo

2. sp’- THOPHAM3ALKS XapaKTEepHA IS aTOMOB yIIepo/a B (alkaHax) — B
YaCTHOCTH, B METAHE.

3. AToM yriepoja B MOJIEKYJIE METaHa PacoJIOKEH B IIEHTPE TeTpa’Apa, aTOMbI
BOJIOPO/Ia — B €r0 BEpLINHAX.

4. BaneHTHBIE yTIiIbl MEX/1y HAIIPaBICHUSMHU CBSI3€il paBHBI MEXay CO00M U
cocrtaistoT yroa 109°28'.

5. B aTane ecTpb yriepos - yriepoaHble CBSI3H. .

L (C-C)=0,154 um. Pucynox 2



1. [IpocTeitmmm npeacTaBUTENEM HACBIILIEHHBIX YTIEBOJAOPOJIOB SBISCTCS
MeTaH, CTPYKTypHas (opMmyia KOTOpOTro

2. Sp’- THOPUAM3ALKS XapaKTePHa sl AaTOMOB YIJIepo/a B (aIKaHaxX) — B
YaCTHOCTH, B METaHE.

3. AToMm yrieposa B MOJIEKyJle METaHa PacIloIOKEH B LIEHTPE TETPadpa, aTOMBI
BOJIOpPOJIa — B €0 BEPILIMHAX.

4. BajieHTHBIE YTJIbI MEXTY HaIllpaBJICHUSMHU CBSI3€H PaBHBI MEXKy COO0H 1
coctaBisitor yron 109°28'.

5. B aTaHe ecTb yriepon - yriepoaHble CBsI3H. .
L (C-C) = 0,154 um.
— 5.
Pucynok 2

BonpochI 1151 3aKpenJieHns TeOPEeTHYECKOT0 MaTepPHaia K MPAKTHYECKOMY 3aHATHIO:
Kakue BemecTBa Ha3bIBAIOT OPTraHUYCCKUMU?
B uem oTimune opraHUYeCcKUX BEIIECTB OT HEOPTAHHUECKUX BEIIECTB?
Yro obmiero u B 4éM pa3anudus B CTPOCHUH a) TOMOJIOTOB, 0) H30MEpPOB
Onpenenure MOJCKYIApHYIO (OpMYITy BemiecTBa, eciii oHO conepxkut C-20%, H-80%, a
IUIOTHOCTB BEIIECTBA 110 BOJOPOY IPUMEPHO paBHa 15.

i

3agaHus A8 NPAKTHYECKOT0 3aHATHS :
Baganmne Ne 1. CocrtaBbTe COKpamIEHHBIC CTPYKTYpHBbIC (OPMYyIIbI YIIIEBOJOPOIOB: METaHa,
JTaHa, MpomaHa, OyraHa, W300yTaHa, IEHTaHA U BCEX €r0 U30MEPOB.
3aganue Ne 2. M3roToBhTE MOACIM MOJICKYJ YIJICBOJOPOJOB: METaHAa, dTaHa, IPOIIAHA,
OyraHa, M300yTaHa, ICHTAHA U BCEX €r0 M30MEPOB.

HNHCTpYKIUSA 0 BBINOJHEHUIO NPAKTHYECKOT0 3aHATHSA

1. CocraBbTe COKpall€HHBIE CTPYKTYpHblE (OPMYJIbI  YIJIEBOJOPOJIOB: METaHa, JTaHa,

nponaHa, OyraHa, M300yTaHa, IEHTaHa U BCEX €ro U30MEPOB.
2. M3rotoBbTE MOJEIH MOJIEKYJ YTIEBOIOPOIOB:
- Mopeas moJiekyabl MeTtaHa. Cobepute MOJIENIb MOJIEKYJbl METaHa, UCIONb3YS JI 3TOro
CIIUYKHA U TacTuiuH. s sToro u3 rutactuinuHa (B Habope 16 mapukoB) BeIOEpUTE YETHIPE
[IapuKa, a U3 MiacTuiuHa (B Habope 7 MIapuKoOB) — OJMH HIapuK. B kauecTBe cTep:KHEH MOXKHO
MCIOJIb30BaTh CIIMYKH. YUTHUTE, YTO B MOJIEKYJIE ME€TaHa Yroji MEeXKIy XUMHUUYECKUMHU CBsI3iMHu C—
H cocrasnser 109°28', T. e. MoseKyna UMeeT TeTpa3dapuyeckoe crpoeHue (cm. puc. 1).
- Moaeanb MoJiekyJibl 3TaHa. CoOepute MOJIETh MOJIEKYJIbI 3TaHa, UCTIONb3Ys ISl 3TOTO CIIUYKH
M IUIACTWIMH. YUYTHUTE, YTO B MOJIEKYJE€ 3TaHa Yroid MexIy Xumuueckumu cBszsimu C—H
coctasisieT 109°28', a yrnepoa-yraepoausie csizu L (C-C) = 0,154 am. (cm. puc. 2).
- Moaean MoJsekyJibl nponana. CoGepurte Mo/ienb MOJIEKYJIbl IPOMaHa, UCIOb3Ysl IS 3TOrO
CIUYKH U MJIACTUITNH.
- Moaenau mousekyJa 6yrana u uzodyrana. Cobepure Mozienb MOJIEKYJIbl H-OyTaHa, UCIIONIb3Ys
miacTwmH. [logymaiite u mepenenaiiTe mMonens H-OyTaHa B MOJIETh MOJIEKYJIBI HM300yTaHa.
VYurute, yTo B OyTaHEe aTOMBI yIiIepojia pacloiI0KeHbl 10 OTHOLIECHHIO IPYT K APYTY MOJI YIIOM
109°, 1. e. yraepoiHas 1enb JOJKHA UMETh 3UTr3arooopasHoe ctpoeHne. B monekyne nzo0yrana
BCE CBS3U LICHTPAJBHOI'O aTOMa YIJepoja HAMpaBleHbl K BEpIIMHAM MPABUIBHOTO TETpa’apa.
CpaBHUTE CTPOECHUE ITUX YIIIEBOJOPOJIOB.



- Mopesin MoJ1eKyJI IEeHTaHa U BceX ero n3omepos. Cobepure MOJeNb MOJIEKYJIbl H-TIEHTaHa U
BCEX €ro U30MEPOB MOCIIEA0BATENBHO, UCIIOJIb3Ysl MIIACTUIIMH.

p—
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MeTOIlI/IKa AaHAJIHU3a pe3yjabTaTOB, MOJYYCHHBIX B X01€ IMIPAKTUYE€CKOI'0 3AaHATUA

. I/ICHOHBSySI HHCTPYKIMUIO 1O BBIIIOJHCHHUIO IMTPAKTUYCCKOI'O 3aHATHUS, BBIITOJHCTC 3alaHUS.

CoOuparh MOJENb CIEAYIOLIEr0 OPraHUYEeCKOr0 COCIMHEHMs CledyeT HadMHATh TOJBKO
10CJI€ TTOJTHON COOpKM TpeBenyIei MOICIH.

HOpﬂ)IOK BBINOJIHEHUS OTYETA 1O NPaKTUIECCKOMY 3aHATHIO

. B TETpagr OJIA IMPAKTUICCKUX 3aHATUH U J'Ia60paTOpHI>IX pa60T HAIMMIINTEC HOMEP, Ha3BAaHUC U

y4eOHYIO LIeJTh 3aHSATHS.

OTBeThTe Ha BOMPOCHI ISl 3aKPEIUICHUS TEOPETUYECKOro MaTepuana K MPaKTHYeCKOMY
3aHSATHIO.

Beimonaute 3amanus Ne 1 u Ne 2. Ckonbko Mojenei: a) ToMOJIOroB, 0) M30MepoB OBLIO
coOpaHo BO BpeMsl MPAKTUYECKOTO 3aHATHS?

3anonHuTe TabIUILy.

. 3aluIInTe BBIBOJ O IIPOAEIAHHON padoTe, OTpa3uTe, Ha CKOJIBKO yCIEIHO Bbl cripaBUInCh ¢

yueOHBIMU 3a/ladyaMH TPAKTHUYECKOTO 3aHSTUS M pealn30BaHbl JH 00pa3oBaTelIbHBIC
pe3yJIbTaThl,
3asiBiieHHbIe BO @I'OC TpeThero moKoIeHHUs.

Oo0pa3zen 0T4éTa N0 NPAKTHYECKOMY 3aHATHIO

JlabopaTopnoe 3ansTus, IIpakTuueckoe 3ansaTHe «CocTaBieHue MoOJENEH MOJIEKYI
OpPTraHUYECKHUX BEIIECTBY.
YueOHas 1eJb: HAYYUTHCS] COCTABIATH MOJETH MOJIEKYI PA3IMYHON CIOXKHOCTH.

OTBeThI HA BOIIPOCHI IJIA 3AKPENJICHUA TCOPETUICCKOT0 MaTepuaJjaa
K NPAKTHYE€CKOMY 3aHATUHIO

L
e
B
A
Ne Hassanue | lllapocrep:kHeBasn Coxpamennas Mouexyasipuas
3aaHusd BellecTBa MoeJb CTPYKTYpHas ¢opmyJia dopmy.a
MOJICKYJIbI

BoiBoa: BeimonHWB 3amaHuMs  MPAKTHYECKOTO 3aHATHS s (CM. ydeOHblE 3ajJayd U
oOpa3oBaTenbHbIe pe3ynbTaThl, 3asBieHHbIe BO PI'OC TpeThero MmoKoIeHus).

Cnmcok Jureparypbl
B.B Epemun Xumus . 10 xnacc (6a3oBblii yposens) : B.B. Epemun, H.E Ky3smenko, B.1.
Tepenun, A.A.Jlpo3nos, B.B.Jlynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢




JlabopaTopnoii paGorbl Ne (Bapmant 1) «B3ammopeiicTBHe IUVIIOKO3bI M CaxXapo3bl ¢
ruapoxcuaom meau (II). KauecrBeHHble peakium Ha Kpaxmasn.
Y4yeOHas mesib: MPAKTUYECKU IMO3HAKOMHUTHCS C BaXKHEUIIMMU XUMUYECKUMH CBOMCTBaMU
[JIFOKO3bI, CaXapo3bl U Kpaxmana.
Y4eOHble 3a1aun:
1. IIpoBecTu sKCIIEPUMEHT, COOIIOAAs TPaBUIIa [0 TEXHUKE OE30MaCHOCTH.
2. 3amnucarb ypaBHEHUSI XUMUYECKUX PEAKLUNA B MOJICKYJISIPHOM BHJIE.

Oobpa3zoBarte/ibHbIE Pe3yJIbTAaThI, 3asiBjeHHbIe BO PI'OC TpeThbero nokojgeHus:
CryneHT A0mKeH
HMeTh NPAKTHYECKHI ONBIT: OCYIIECTBICHUS XMMHYECKUX PEaKUUHA XapaKTepHbIX s
[JIIOKO3bI, CaXapo3bl U KpaxMmalia,
YMeTh: IPOBOJUTh KAUECTBEHHBIC PEAKLIUH HA PACIIO3HABAHUE MPEICTABUTEIIEH YIIIEBOJIOB;
3HATh: CTPOCHHE MOJIEKYJN, (pU3MUECKHMEe W XMUMHUYECKHE CBOWCTBA, CIIOCOOBI IOJIyUYEHHS U
IIPUMEHEHHUE YTIIEBOOB;
BJIaJIeTh: HaBBIKAMU DKCIIEPUMEHTAIBHON pabOThl B XUMUYECKOW 1ab0paTopuu.

3agaum JadopaTopHoii padoThI:

[ToBTOPUTH TEOPETHUECKUI MaTeprall IO TeME JT1ad0pPaTOpHOM pabOTHI.
OTBeTUTH HA BONPOCHI JUIsl 3aKPEIJICHUS TEOPETUYECKOI0 MaTepuaia.
BBINOIHUTE OMBITHI.
Odopmuts oTuer.

s on =

Oo0ecneueHHOCTH 3aHATHS (CPeACTBA 00yUYeHH):
1. COOpHHMK METOAMYECKUX YKa3aHWIl IJIs CTYACHTOB IO BBIMOJHEHUIO MPAKTHUECKUX 3aHATUI
U J1abOpaTOPHBIX PabOT MO YYEOHON JUCHUTIIIMHE «XHUMHUS».
Tetpaab 1715 MpakTUUECKUX 3aHATHI U J1a00paTOPHBIX padOT B KIETKY.
Pyuxa.
[TpocToii kapanaar.
JInnerika.
PactBop rimoko3sl, kpaxmai, pactBopsl CuSO4 u NaOH, pactBop oaa (1), kycouek u€pHoro
xJ1e0a; MTaTUB C MPOOUPKAMHK, TPUOOP IS HATPEBAHUS, I€PKATEIb, CITUYKH.
Kparkne Teopernyeckue H y4eOHO-METOANYECCKHE MATEPHAJIBI
1o Teme JiadbopaTopHoii padoTsl

YriaeBoabl - NpUPOAHBIE COCIAUHEHUS. SIBIASICH OCHOBHBIM KOMIIOHEHTOM IIHIIH,
YIJI€BOJbI TOCTABISIOT OONBIIYI0 4YacTh SHEPrUd, HEOOXOAMMOHN s KU3HEAESITEIbHOCTH.
HekoTtopelie yrieBojabl BXOAAT B COCTaB HYKJIEMHOBBIX KUCIJIOT, OCYIIECTBIISIOUIMX OMOCHHTE3
Oenka 1 epegavy HacleCTBEHHBIX IPU3HAKOB.

VYraeBoasl IMIMPOKO PACHPOCTPAHEHbl B MPHUPOJE U HrparoT OOJIBIIYI0 pOjib B
OMOJOTMYECKUX Mpoleccax >KMBBIX OPraHM3MOB U ueioBeka. K HHMM OTHOCSTCS, Hampumep,
BUHOTPAJHbIN caxap WM TJIOKO3a, CBEKJIOBUYHBIH (TPOCTHMKOBBIM) caxap WIM caxaposa,
Kpaxman u kierdarka. Ha3zanue "yrieBozbl" BO3HUKIIO B CBSI3U C TE€M, YTO XMMHUECKHUN COCTaB
OONBIIMHCTBA COEOUHEHWH 9TOro Kkiacca Belpaxancs oOmeit ¢opmynoin  Ch(Hy0)p.
JlanpHeliee nccaen0BaHue YriIeBOOB M0Ka3all0, YTO TaKOE Ha3BaHUE SBJSETCS] HETOUHbIM. Bo-
NEpPBbIX, HalIEHbl YIJIEBOJbI, COCTaB KOTOPHIX HE OTBeYaeT 3Toi ¢opmyne. Bo-BTopbix,
u3BecTHbl coenuHenus (dpopmanbaerua CH,0, ykcycnas kucnora C,H40,), coctaB KOTOpBIX
xoTss U coorBercTByeT obmei ¢opmyne C,(H,O)nm, HO MmO cBOMCTBaM OHU OTJIMYAIOTCA OT
YIJIEBOJIOB.

VYrineBoabl B 3aBUCHMOCTH OT MX CTPOEHHUS MOXHO MOAPA3JIeINTh HA MOHOCaXapHuiabl,
Jcaxapybl U MoJIucaxapubl.

B Monekymnax MOHOCAaxapHJI0B MOXKET COJEP/KAaThCA OT UYETBIPEX O JIECATH aTOMOB
yriaepoaa. HasBanust Bcex Tpynm MOHOCAaXxapuIoB, a TakKe Ha3BaHUS OTIENIbHBIX
IIPEICTAaBUTENIEH OKAHUMBAIOTCSA Ha - 03a. 1103TOMy B 3aBUCUMOCTH OT 4MCja aTOMOB YIJIEpoJa
B MOJIEKYJIE MOHOCaxapu/bl MOAPA3IEISIOT Ha TETPO3bl, IEHTO3bL, TeKCO3bl U T. 1. Hanbombiee
3HAUYEHUE UMEIOT I€KCO3bI U IIEHTO3BI.

SR



Kaaccndukanus yriiesonos

IIpocrele CrnoxHbie
(He mMoABEPraTcsi TUAPOJIU3Y) (moaBepraTcsi ruAPOJIN3y)
MoHocaxapubl Onurocaxapuasl (Jucaxapuabl) [Tonmcaxapu bt
I'moko3za CgH 204 Caxapo3a (nucaxapum) Kpaxman (CeH;9Os)n
d)pyKT03a C6H1206 C12H22011 L[enmono:sa (C6H1005)n
Pubo3a C5H1005

I'moko3a C¢H 20, XMMUYECKOE CTPOCHHUE TIFOKO3bI MOYKHO BBIPAa3UTh (HOPMYJIONH:

O
I
CH,OH - CHOH - CHOH - CHOH - CHOH - C
\
H
BbiBoa: Tr0KO3a - MHOTOAQTOMHBIN anmpaerugocnupt. M3zomep rimoko3sl - (pykTo3a -

KETOHOCIIHPT.
B BOOHOM pacTBOpe TIJIIOKO3bI HAXOIATCS B JUHAMHYECKOM DPaBHOBECHH TpPHU
u30MepHbIe POpMEL: a-popma, anpaeruaHas u B-popma.
K nmcaxapumaM OTHOCSTCS: caxapo3a (caxap), ManbTo3a, JlakTo3a. Bce oHM HMET
MouteKyisipayto opmyny CioH,01;. YacTo cBeeHnst 0 CTPOSHUH BEIIECTB MOXKHO IOJTYYHTh

nyTéM pacuieIUICHHsT - THIPOJIHM3a MOJEKYyl1. AHalu3 MPOAYKTOB THAPOJIHM3a MO3BOJISET
0OHApYXHUTHh (PPYKTO3Y U TIIIOKO3Y. (MOJeKysbl caxapo3bl COCTOAT U3 OCTATKOB O-TJIFOKO3BI U [3-
bpyKTO3BI).

Kpaxman - nonucaxapua. 9to 6enblii aMop(HbIN NOPOILIOK, HE pacTBOPUMBI B Bosie. B
ropsiyeil Bojie KpaxMmayibHble 3€pHa HAOyXalT U 00pa3yroT KOJUIOWIHBIA pacTBOp, Ha3bIBAEMbIH
KpaxMajlbHbIM KielictepoM. Kpaxman - npupoHOE BBICOKOMOJIEKYJISIPHOE COEAMHEHHUE,
dopmyna (C¢H9Os), (n - OT HECKONBKUX COTEH /10 HECKOJIBKUX Thicsid). O CTpOCHHH Kpaxmama
MOKHO CYJIUTh IO MPOAYKTaM €ro ruyapoisiniza. I'maponnus3 oObIYHO HPOXOJUT IOCTEHNEHHO: B
Hayvaje 00pa3yroTcs MPOAYKTHl C MEHbIIIEH MOJEKYISIPHONH Maccoi, 4eM Kpaxmal, - JeKCTPUHBI,
3aTeM JucaxapHjl - MajlbT03a 1, HaKOHel], IIoKo3a. Cxema ruposunsa:

(CsH1005)n — (CeH1005)n-x = Ci12H2011 — CsH120e.

YcTaHOBNIEHO, UTO B pe3yJibTaTe FMAPOJIN3a KpaxMana oopasyercs o-rioko3a. Orcroaa
BBIBO/I: MaKpOMOJIEKYIIBI KpaxMmajia COCTOSIT M3 OCTaTKOB o - Thoko3bl. (IIpum HemomHOM
TUIPOJIN3E MOJIYYaeTCsl CMECh IEKCTPUHOB U TJIIOKO3bI, Ha3bIBaeMasi MaTOKOM).

Bonpocs! 1151 3aKkpenJieHnsl TEOPEeTHYEeCKOro MaTepuaJia K JadopaTopHoii padore:
Kakwue BemiecTBa OTHOCSTCS K YIJIEBO/IaM, U IIOYEMY UM ObUIO IaHO TaKoe Ha3BaHHE?
2. Kakue xumuueckue CBOMCTBA JIA TIIFOKO3bl M TIHUIIEpUHA SBISIOTCS OOIIUMHU, M YeM STH
BElIeCTBa OTJIMYAIOTCA APYT OoT Apyra? Hamuimmre ypaBHEHUS COOTBETCTBYIOIIUX PEaKLIUM.
3. CocTaBbTe ypaBHEHMS PEaKLUUW MPU MOMOIIH, KOTOPBIX Caxapo3y MOXHO INPEBPATUTh B
3TaHOI.
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3aganus A5 1a00paTOpPHOI padoThI:
3aganue Ne 1. Onpenenute 4To OOIIETO B CBOMCTBAX INIMLIEPUHA U TIH0K030M? UTO 10Ka3bIBaeT
OMBIT ¢ TII0K0301? Hannume kakol (hyHKIMOHAIBHON TPYNIBI JOKA3bIBAIOT OMBITHI, K KAKOMY
KJIaCCy BELIECTB OTHOCUTCS TJIFOKO3a.
3ananue Ne 2. Onpenenute KOHEYHBINH MPOTYKT (hEPMEHTATUBHOTO THIPOJIM3a KpaxMaa.
HNHcTpyKuus 1o BHINOJTHEHUIO JIA00PATOPHOIH padoThl
1. O3HakOMbTECH C TpPAaBWIAMH MO TEXHHMKE O€30MacHOCTH NHpu paboTe B XUMHUYECKOU
1ab0paTOPUM U PACITUIIIUTECH B )KypHase mo Th.
2. Bemoanute onbIT Ne 1. CBo#icTBa IVIIOKO3bI U CAXapo3bl.
a) B mpobupky BHecuTe 5 Kamenb pacTBOpa TIIFOKO3bI, Karuo pactBopa conu meau (I1) u mpu
B30QJITBIBAHUN HECKOJBKO Kallellb pacTBOpa TUAPOKCHIA HATpHs 10 OOpa3oBaHUs CBETIO -
CHHEr0 pacTBOpa. TakoW ONBIT MPOAEIIBIBAIM C TITULEPHUHOM.



0) Ilony4ennslii pactBop HarpeiTe. Yto Habmogaere?

3. BeimnosiauTe onbIT Ne2. CBoiicTBa KpaxmaJa.

[Ipu momou mmarenss NOMECTHTE B MPOOMPKY KpaxMaa W MpHiedTe 2 MIJI BOJBI.
Cogepxumoe B30oaTarh. Jlanee BouieiiTe HEOOIBIITUMHU TOPIUSAMHU COAEP)KUMOE MTPOOUPKH (TIpU
[IOMEILIMBAaHUU) B CTakaH ¢ 5-6 mi ropsuedl BoApl. llomyueHHBIH KpaxMaiabHBIA Kieilctep -
KOJUIOWJHBIM  pacTBOp - MCHOJIb30BaTh JUIsl  MPOBEIEHUS  IOCIAEAYIOIIUX  OIBITOB.
a) KauecrBennasi peakuus Ha kpaxmaia. K 5-6 xamism kpaxMaiabHOTO KiIelicTepa B mpodupke
npubaBbTe KAILIKO CIUPTOBOIO pacTBopa Hoxa.

0) ®@epMeHTATUBHBIN ruaApoau3 Kpaxmana. [log neiicTBueM NMuIIEeBapUTEIHHOTO (GepMeHTa

aMuja3bl MPOUCXOJUT TUAPOIU3 Kpaxmaya. XOpOIIO pa3KeBaHHBIM MAaJEHbKUI KyCOYEK

yépHOro xseba momerute B mpodupky. Ilpunelite k Hemy Karato pactBopa conu meau (I1) u

HECKOJIbKO Karenb pactBopa NaOH g0 nosiBinenus ciabo-ronydoro okpamuBanus. Coaepxumoe

IPOOUPKH HArpeTe.

MeToanka aHa/u3a pe3yJbTaToOB, MOJYYEHHBIX B X0/1€ J1a00paTOpHOM padoThl

1. Ucnonb3ys MHCTPYKIHIO IO BBIMOJHEHUIO Ja0OpaTOPHON padOThI, MPOBEAUTE OIBITHI,
coOroasi mpaBuiia TEXHUKU O€30MacCHOCTH MU paboTe B KAOMHETE XUMHUH.

2. Craemyrouyii onbIT ciexyeT HaYuHATh TOJIBKO MOCIE MOIHOTO pa3dopa MpeBeIyIIero OmbITa.

IHopsinok BbINOJHEHHUS 0TYETA 1O J1adOpaTOpPHOIi padoTe

1. B TeTpanu ans mpakTHUECKUX 3aHATHH 1 TaOOPaTOPHBIX pabOT HAUIIUTE HOMED, HA3BaHUE U
yueOHYIO 11eTb padOTHI.

2. OTBeThTE HAa BOMPOCH ISl 3aKpEIUICHUS TEOPETHYECKOro Marepuaja K JabopaTOpHOU
pabore.

3. Boimonaute onbiTel No 1, COMIACHO MHCTPYKIMHU IO BBIMOJHEHUIO JIA0OPAaTOPHOU PabOTHI.
3anumure HabmoeHus B Tabauny. CocTaBbTe ypaBHEHHE PEAKLIUU TIFOKO3bI C THAPOKCHIOM
menu (11).

4. BpimonHuTe onbIThl Ne 2, COINIaCHO MHCTPYKLMH I10 BBIIOJHEHHIO J1a00paTOpHOM paboTHI.
3anummuTe HAOMIOICHUS B TaOIHUILY.

5. 3anuiuTe BBIBOJI O IPOJEIaHHON paboTe, OTpa3nuTe, Ha CKOJIBbKO ycHelHo Bbl cripaBuiucs ¢
y4eOHBIMH 3aJadyaMHu  J1TabOpaTOpHOM paboThl M peaqu30BaHbl JH 00pa3oBaTelIbHBIC
pE3yJIbTaTHI,
3asBieHHbIe BO @I'OC TpeThero nokojaeHusl.

O0pasen oT4yéra nmo J1aboparopHoi padore

Jladoparopuasi pabdora Ne (Bapuant 1) «B3aumopeiicTBue TIIOKO3bI U Caxapo3bl C

ruspokcugoM meau (II). KauecTBenHble peakiuy Ha KpaxMam.

Y4yeOHas weib: NMPAKTUYECKH TO3HAKOMHUTHCS € BaXHEUIIMMU XHMHUYECKUMHU CBOWCTBaMU

[JIFOKO3bI, CaXapo3bl U KpaxMaia.

OTBeThbI Ha BONPOCHI /Il 3aKPeNJIeHNs] TeOPpeTHYecKOro MaTepuajia
K JJabopaTopHoii padore

Ha3panmne onbita| Pucynok toro| Habaronenus n nx YpaBHeHus peakuuii
4To Jej1aere 00bsICHEHU




Peakmus
cepeOpsIHOTO
3epKaJia TIFOKO3bI

BzaumoneiicTeue
IJIIOKO3EI C
TUAPOKCHUIOM
meu (11)

KauecTBenHas
peakmus Ha
Kpaxmal

BsaumoneiicTeue
caxapo3bl ¢
TUAPOKCHIOM
meu (I1)

o

BobiBoa: BrinonHuB 3a7anus 1abopaTopHOi paboThI 51 (CM. yueOHbIE 3a/1a4K U 00pa3oBaTeIbHbIe
pe3ynbTrarthl, 3asBieHHble BO PI'OC TpeThero nokoneHus).
Cnmcok Jureparypbl
B.B Epemun Xumus . 10 knacc (6a3oBsbiii yposens) : B.B. Epemun, H.E Ky3smenko, B.1.
Tepenun, A.A.Jlpo3nos, B.B.Jlynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢

Ha3Banue npaktudeckoro 3anaTusi Ne (Bapuanr 2)«KayecTBeHHbIe peaKIMH HA OeJIKID).
YuyeOHas wneJb: oTpaboTaTh HAaBBIKM SKCIEPUMEHTAIBHOM paboThl, coOI0jas mHpaBuia
TE€XHUKU 0€30MaCHOCTH NpHU paboTe B KAOMHETE XUMUH.
Yu4eOHble 3a1a4u:
1. ITo3HaKOMUTBCS € Ba)KHEHIIMMU XUMHUUECKUMH CBOMCTBaMU OEJIKOB.
2. IlpakTyecku ucCCleOBaTh IMPOIECCHl pacTBOpeHUs Oenka B BoJe, HeoOpaTUMOMN
JIeHaTypanuu OeJIKOB.
3. I1o3HAaKOMHTBCS C KaUECTBEHHLIMUA peakuuiaAMH Ha 66J’IKI/I, HAaY4YUTBHCA paClio3HaBaThb UX.
OO0pa3zoBartenbHbIC pe3yabTaThl, 3asBaeHHBbIe BO PI'OC TpeTrhero noxkoeHus:
CtyneHT nomxeH
HMeTh NMPAKTHYeCKHIi ONBIT: HCCIIeI0BaHNs CBOUCTB Oelka;
yMeTh: [IPOBOAUTH SKCIIEPUMEHT, cOOII0Iasi MpaBuJa 10 TEXHUKE O€30MacHOCTH;
3HATh: CTPOEHUE MOJIEKYJI, PU3HMUECKUE U XUMUYECKHE CBOMCTBA OEIIKOB;
BJIaJIeTh: HaBbIKAMU SKCIIEPUMEHTAIILHON paboThl B XUMUYECKOH 1ab0opaTopuu.
3agauM NPaKTHYeCKOro 3aHATHS:
. HOBTOpI/ITI) TeOpeTI/I‘—IeCKI/Iﬁ MaTepHrall Mo TEME NMPAKTHUICCKOT'O 3aHATUA.
. OTBeTUTH Ha BOIIPOCHI ISl 3aKPETIEHUSI TEOPETUUECKOTO MaTepHraIa.
. Bemmomunts OKCIICPUMCHTEI.
. Odbopmuth OTUET.

AW -

Oobecnie4yeHHOCTH 3aHATHA (CPeACTBA 00y4eHMs):
1. COOpHHMK METOIMYECKUX YKa3aHUH JUIs CTYACHTOB IO BBIOJHEHUIO MPAKTUYECKUX 3aHSATHH
U J1abopaTOpHBIX pabOT MO yUeOHON AUCHUILTUHE «XUMUS».
2. Terpaap 1ist IPaKTHUECKUX 3aHATHH U TaOOPAaTOPHBIX PadOT B KIETKY.
. Pyuxa.
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4. Tlpocroil kapaHarll.

JIunerika.

6. PactBop Oenka, pactBopsl cynbdara meau (II) u ménoun, a30THAsE KUCIOTA, BOJIHBIA PacTBOP
aMMHUaKa «HalaTbIPHBIA CIHPT», HIEPCTh; IITATUB C MPOOUPKaMu, MpUOOp ISl HArpeBaHMUs,
JIepKaTelb, TUTEIIbHBIC UMb, CIIUYKH.

Kparkue Teopernyeckue u y41eOHO-MeTOAMYECKHE MATEPUAJIbI
10 TeMe MPAKTUYECKOIr0 3aHATHSA
IenTuabl W 0eJIKH TPEICTABISIOT COOOH BBICOKOMOJEKYJSPHBbIE OpPTraHUYECKUe

COCIMHEHUS, IOCTPOCHHBIE M3 OCTATKOB 0O- AMHHOKHUCJIOT, COEIMHEHHBIX MEXIy Cco0oM

MNENTHIHBIMH CBSI3SMHU.

Hu onuH M3 M3BECTHBIX HAM JKUBBIX OPraHU3MOB He oOxomutcs 0e3 OenkoB. bemku
CIIy)KaT MUTATeNIbHBIMH BELIECTBAMHU, OHHU PEryJIHPYIOT OOMEH BEILIECTB, MWCIIOJHSS POJb
(GEepMEHTOB — KaTalu3aTopoB 0OMEHa BEIIECTB, CIIOCOOCTBYIOT MEPEHOCY KUCIOPOA 1O BCEMY
OpraHM3My U €ro IMOTIJIOLIEHUIO, WUIPAIOT BAXKHYIO pPOJIb B (PYHKIMOHUPOBAHWU HEPBHOM
CHUCTEMBI, SBJISIFOTCS MEXaHUYECKON OCHOBOM MBIIICYHOI'O COKpAIIEHUs, YYaCTBYIOT B Iiepeiaye
reHeruyeckoil uHpopmaruu u 1.1. Kak BUAHO, QyHKIMH OEIKOB B MPHUPOJEC YHHUBEPCATHHBI.
benku BXoasT B cOCTaB MO3ra, BHYTPEHHUX OPraHOB, KOCTEH, KOXKH, BOJIOCSHOTO MOKPOBA U T.I.
OCHOBHBIM UCTOYHUKOM
0- aMHHOKHUCJIOT JUIsl KMBOTO OpPraHM3Ma CIy)KaT MHUILIEBbIe OCJIKH, KOTOpPhIE B pe3yJbTaTe
(epMEHTaTUBHOTO THUIPOJIHM3a B IKEIYJAOYHO-KHUIIEYHOM TpPAKTEe MdalOT O- AMHUHOKHUCIIOTHI.
Mmuorue
0- aMUHOKHUCIIOTHl CHUHTE3UPYIOTCS B OpPraHM3Me, a HEKOTOpble HEOOXOOuMbIe AJIs CUHTE3a
OCJIKOB 0- AMHUHOKHUCJIOTHI HE CUHTE3UPYIOTCSI B OPTraHU3ME U JIOJDKHBI MOCTyNaTh u3BHe. Takue
AMUHOKHUCIJIOTHl HAa3bIBAIOTCS HE3aMEeHUMBIMH. K HHUM OTHOCSTCS BajMH, JICWIWH, TPEOHUH,
METHOHUH, Tpuntodan u ap. [Ipr HEKOTOPBIX 3a00JIEBaHUAX YEIIOBEKA IMEPEUYCHb HE3aMEHUMBIX
AMUHOKUCIIOT pacIIUpsETCs.

[lentunbr 1 OENKH pa3IWyalOT B 3aBUCUMOCTH OT BEIUYMHBI MOJICKYJISIPHOW MAacCCHI.
YCIIOBHO CUHMTAIOT, UTO MENTHUABI coiepkar B Mosiekyse 10 100 (cOOTBETCTBYET MOJIEKYIISIPHOI
macce 10 10000), a 6enku - cBbiie 100 aMUHOKUCIIOTHBIX OCTAaTKOB (MOJIEKYJIIpHAs Macca OT
10000 1o HeckoIbKMX MHUIUTMOHOB). [Ipu STOM B menTHAAX pa3IWYarOT OJHUTOMENTHIBI,
cojiepxariue B 1ienu He 6osee 10 aMHHOKHCIIOTHBIX OCTaTKOB, M TIOJUTICTITHIBI, COACPIKAIIUE 10
100 aMMHOKHUCIIOTHBIX OCTaTKOB. i

Tl
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H H o]
IlepBuyHas cTpykTypa Oenka - cnenuduueckas | I

AMUHOKHUCIOTHAS ~ MOCHENOBATENBHOCT, T.€.  MOPAMOK oy g
YyepeOBaHUs - AMUHOKHCIIOTHBIX ~ OCTaTKOB B [ | (H) H/ ""-R..
MOJIMMENTUIHON LEMH.

Bropuunasi crpykrypa Oeika - KoHGopMalus MOJMIENTUIHONW LENH, T.€. CIOCO0
CKpy4MBaHUs LIETIH B MPOCTPAHCTBE 3a CUET BOAOPOAHBIX cBsizer Mexay rpynnamu NH u CO.
Opna 13 Mozenell BTOpUYHON CTPYKTYPhI — CIIUPAb.

Tperuunasi cTpykTypa 0esika - TpexMepHas KOH(UTYpalus 3aKpYyIeHHON CIHpaIy B
MPOCTpPaHCTBE, 00pa30BaHHAS 3a CUET JUCYIb(YHUIHBIX MOCTUKOB —S—S— MEXy IIUCTEUHOBBIMU
OCTaTKaMU U MOHHBIX B3aUMOJICHCTBHII.

YerBepTUyHasi CTPYKTypa Oejka - CTpPyKTypa, oOpasyromascs 3a cuer
B3aUMOJICUCTBUSL MEXIY pa3HbIMU MOJIUNENTUAHBIMU LEMsIMU. YeTBepTUUHas CTPYKTypa
XapaKTepHa JIMIIb JIJIs1 HEKOTOPIX OEJIKOB, HAaIIpUMep reMorIo01Ha.

XuMH4ecKHe CBOMCTBA

1) Jenarypauusi. YTpara  OenkoM  NpupogHoW  (HATHUBHOM)  KoH(popmauuu,
COIIPOBOKIAIOIIASCS  OOBIYHO ToTepel ero Ouosornuyeckoil  (yHKIMM, Ha3bIBaeTcs
neHatypanuei. C TOYKU 3peHUs CTPYKTYPHI O€Ka — 3TO pa3pylieHrne BTOPUYHON M TPETUIHOU
CTPYKTyp Oenika, 00yCJIOBIEHHOE BO3JCWCTBUEM KHCIOT, IIEIOYEH, HArpeBaHUs, paaualluud U
T.1. [lepBuunas cTpykrypa Oeika mpH JeHaTypaluuu coxpaHsercs. [leHaTypaius MOXeT OBITh



oOparumoii (Tak Ha3plBaeMas, peHarypauusi) Hu HeoOpatumoil. Ilpumep HeoOpaTUMOi
JeHATypaluy MPH TETJIOBOM BO3ACHCTBUM — CBEPThIBAaHHE SMYHOTO aTbOyYMUHA MPU BapKe Sl
2) TI'mapoau3 0eJIKOB — pa3pylIeHHE TIEPBUYHON CTPYKTYpHI Oeska MmoJ 1eHCTBHEM KUCIIOT,
niesnouedt uinu GpepMeHTOB, IPUBOJIIEE K 00OpPa30BAHUIO O - AaMUHOKHCIIOT, U3 KOTOPBIX OH ObLI
COCTaBJIEH.
3) KadectBeHHBIC peaKIuu Ha OCIKH:
a) buyperoBas peakuusi — QuoseroBoe okpammBaHue npu nedcTBumM coneit meaum (II) B
HIEJIOYHOM pacTBope. Takyro peakiuio JaloT BCE COSAMHEHHUSI, COJIepKallie MEeNTUIHYIO CBA3b.
6) KcanTonporeuHoBasi peakuusi — IOSBICHHE JXEITOr0 OKPAIIUBaHHUA NpU JEHCTBUU
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI Ha O€JKH, COAEp)KAIUE OCTaTKU apOMaTHYECKUX
AMUHOKUCIIOT ((heHMIalaHuHA, THPO3HHA).
Bonpocsl 1151 3aKkpenJieHns TeOPeTHYeCKOro MaTepuasia K NpakKTH4ecKOMY 3aHATHIO:
. Uro Takoe aeHatypauusa’? YKaxKuTe yCIOBHS JCHATYpAIlMA OCITKOBBIX MOJICKYII.
2. Kakue rpynmnsl aTOMOB M THUIIBI CBsI3eil HanOoJiee XapakTepHbl sl OOJIBIIMHCTBA OEIKOBBIX
MOJIEKYJ1?
3. Kak MOXHO J0Ka3aTh Halu4yue OENKOB B MPOAYKTAX MUTAHHS , B MIEPCTAHBIX U MIETKOBBIX
TKaHIX?
4. Kaxkwue BemiectBa 00pa3yroTcsi IpU THIPOIu3e OEITKOB B OpraHu3me?
5. YUeM oTramyaercs TUApOIU3 OEIKOB OT M'MIPOIN3a MOoJUucaxapuioB?
3agaHus AJs NPAKTHYECKOr0 3aHATHS:
3aganue Ne 1. [IpoBenuTe 3KCIEPUMEHTHI.
3apanue Ne 2. 3anumuTe, 9To HAOJIIOAaIM BO BPEMS DKCIIEPUMEHTOB.
HMHcTpyKUus M0 BHINOJTHEHUIO MPAKTHYECKOT0 3aHATHSA
1. O3HakoMbTEeCh C TpaBUIAMH MO TEXHUKE OE30MacHOCTH IMpH padoTe B XHUMHUYECKOMN
1abopaTOpUM U PaACIUIIUTECH B )KypHaie mo Th.
2. Beimonnute 3xkcnepuMeHTol. CBoiicTBa 0EJIKOB:
a) B mpoOupky Haneiite 2 M pactBopa Oenka W 100aBbTe 2 MJI pacTBOpa INEIOYH, a 3aTE€M
HECKOJIbKO KareJb pacTBOpa MeAHOro kKyrnopoca (cyibdata menu (11)).
0) B mpobupky ¢ 2 mi pactBopa Oeiika q00aBbTE HECKOJBKO Karellb a30THOHW KHUCIIOTHI.
Harpeiite conepxxumoe npobupku. Oxyagure cMech W J100aBbTe K HEW MO Kamiasm 2-3 Mi
HAIIATBIPHOTO CITUPTA.
B) [TooXXruTe HECKOIBKO MIEPCTAHbIX HUTEH. OxapakTepusyiTe 3anax ropsiiei HepcTy.
r) K 3—4 M pactBopa 6enka B Bojie J00aBbT€ HECKOJIBKO Kameilh pacTBOpPa MEIHOTO Kyrmopoca
(cynstara memu (I1)).
MeToanka aHaIM3a pe3yJbTATOB, NOJY4YeHHBIX B X0/1e IPAKTHYECKOI0 3aHATHS
1. Ucionb3yss HMHCTPYKIMIO 110  BBIMOJHEHUIO MPAKTHYECKOTO  3aHSTHSA, IPOBEIHUTE
HKCIEPUMEHTHI, COOJI0as MPpaBUiIa TEXHUKH 0€30I1aCHOCTH IpU paboTe B KAOMHETE XUMUH.
3. Cnenyrouuii 3KCIEPUMEHT CJIEyeT HAYMHATh TOJIBKO MOCIIE MTOJIHOTO Pa30opa MpeablayIIero
HKCHIEPUMEHTA.

p—

ITopsinok BHINOJHEHHS 0TYETA MO MPAKTHYECKOMY 3aHATHIO

1. B rerpanu ans npakTUUECKUX 3aHATUHN U JaOOPATOPHBIX pabOT HANMIIUTE HOMED, HA3BaHUE U
y4eOHYIO 11eJIb 3aHSTHUS.

2. OTBeTbTE Ha BOMPOCHI JJS 3aKPEIUIEHUS TEOPETUYECKOro MaTepuaja K MPaKTUYECKOMY
3aHSTHIO.

3. BbINOAHUTE HKCHEPUMEHTHI, COIVIACHO WHCTPYKIUHU 110 BBINOJHEHUIO MPAKTUYECKOTO
3aHATUS. 3aNUIIUTe HAOMIOIEHUS B TaOIHILy.

4. 3anuimuTe BBIBOJ O MPOJENIaHHOM paboTe, 0Tpa3uTe, Ha CKOJIBKO yCIENIHO BbI cripaBUiuChH €
y4eOHbIMM 3aJjauaMd TPAKTUUYECKOTO 3aHATHS W pPealu30BaHbl JHM 00pa3oBaTelbHbIC
pe3yJbTaThl,
3asBiieHHbIE BO PI'OC TpeThero MoKoneHus.

Oopa3zen 0T46TA O MPAKTHYECKOMY 3aHATHIO



IIpakTnyeckoe 3ansaTue Ne (Bapuanr 2) «KauecTBeHHbIe peakiuy Ha OSIKI».

YueOHast neJsib: 0TpabOTaTh HABBIKU IKCIIEPUMEHTAIBHON paboThl, cOOII0Aas IPaBUiIa TEXHUKH

0€30MacHOCTH MPH padoTe B KAOMHETE XUMHH
OTBeThbI HAa BONPOCHI /LISl 3aKPeIVIeHHs] TeOPeTHYeCKOro MaTepuaJa

K MPAKTHYeCKOMY 3aHATHIO

Ha3zBanue onbiTa

Haoarogenus u ux o0bLACHEHU S

PactBopenue
OCIIKOB B BOJIC

IIBeTHBIE peakuu
0eJIKoB

buyperoBas
peakuus

KcanTonporenHoBas
peaKiust

OO6HapyxeHue
OCJIKOB B MOJIOKE U
B MSICHOM OyNbOHE




Henarypanus
pactBopa Oenka
KYpPHUHOTO siiLa

CIIUPTOM
pacTBOpaMH COJIEN

TAXKCIIBIX MCTAJIJIOB

IIpU Harp€BaHuun

BoiBoa: BeimonHuWB 3amaHuMs  MPAKTHYECKOTO 3aHATHS s (CM. ydeOHbIEe 3afaud U
o0Opa3oBaTelnbHbIe pe3yNnbTaThl, 3asBieHHbIe BO @I'OC TpeThero nmokoiIeHus).

Cnmcok Jureparypbl

B.B Epemun Xumus . 10 xnace (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3ssmenxko, B.U.
Tepenun, A.A.Jlpo3nos, B.B.JIynun , yae6uuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

IIpakTnueckoro 3auaTus Ne «McciieoBaHue CBOMCTB TEPMOILIACTHYHBIX MOJHMEPOBY.

Y4yeOHas 1edb: dbopMupoBaTh yMeHHs paboTaTh B XUMHUYECKOW JiabopaTopuw,
CaMOCTOSITEIILHO ONPEACISTh X0 PadOTHI.

YyeOHbIe 3a7a4n:

1. HayuuTbcs pasnuyars TEPMOILIACTUYHBIE ITOJIMMEPHI IPYT OT Apyra MO IPOAyKTaM rOpeHHus,
MO0 OTHONICHHIO K KUCJIOTaM, [ieiouaM, OpOMHOMN BOJI€ U pacTBOPY MEepMaHTaHaTa Kajusl.

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

Oo0pa3oBaTte/ibHbIE Pe3yJbTaThl, 3asiBjieHHbIe BO ®T'OC TpeTbero nokoJeHus:
CtyneHT nomKeH
HMeTh MPAKTHYECKUH ONBIT: UCCIEA0BaHUS CBOMCTB Pa3HbIX TEPMOIUIACTUYHBIX MOJUMEPOB;
yMeTh: TIPOBOJIUTh KAYECTBEHHBIC PEAKIIMU HA PaclO3HABaHUE TMOJMMEPOB, /1aBaTh HA3bIBAHUS
pa3IMYHBIM BUAAM MOJUMEPOB ;
3HATH: OTJUYUTEIbHBIC CBONCTBA OPraHUYECKUX IMOJIMMEPOB JAPYyr OT Jpyra © JAPYTrHUx
COE€IUHEHMI;
BJIa/IeTh: TEXHOJOTHEH MPOBEICHUSI SKCIEPHUMEHTOB IO OMPEAEICHUI0 CBOWCTB M BHUIOB
MOJIMMEPOB.

3agaum NPaKTHYECKOT0 3aHATHSI:

[ToBTOPUTH TEOPETUUECKUI MAaTEpPHAI 110 TEME TPAKTUYECKOTO 3aHSATHSL.
OTBETUTH HA BOMPOCHI JTsI 3aKPETIIICHUS TEOPETUUECKOT0 MaTepuraa.
HccnenoBarh CBOMCTBA TEPMOILIACTUYHBIX MTOJIMMEPOB.
Odopmuts oTHeT.

el

Oolecne4yeHHOCTH 3aHATHA (CPeACTBA 00yYeHMs):
1. COOpHHMK METOIMYECKUX YKa3aHUH JUIsl CTYJAEHTOB 10 BBIOJHEHUIO MPAKTUYECKUX 3aHATHN
U J1abopaTOpHBIX paboT MO yueOHON AUCHUILTUHE «XUMUS».




Tetpaab s MPaKTUUECKUX 3aHATHI U JTa00paTOPHBIX padOT B KIETKY.

Pyuxa.

IIpocroii kapanaamn.

JIunetrika.

[Tpoknagka OrHE3alUTHAs KepamMH4YecKasi, UMbl TUTCIbHbIC (MU MUHIIET), IITATUB IS
npobupok, mpodupku I[IX -14 (16-20 mT), CTEKIsAHHAs NaJIO4YKa, CIHUPTOBKA, CITHMYKH,
MPOMBIBAJIKA, COCYA JUISI OTXOJOB, MHUIETKH (WA CTCKJISIHHBIE TPYOOUKH C OILIABICHHBIMU
Kpasmu, auamerp Tpyoku 2-3 mm, mauHa 100-120 mm) - 4 mr., rpaHysasl (MM KYCOYKH):
MOJIMATUIICHA, TOJMBUHIIXJIOPUIA, TOJHCTUPOJA, MOJMMETUIMETAKpUiaTa, pacTBOp
ruapokcuaa Harpus (5%), pactBop cepHoil kuciothl (1:5), pacTBop mepmaHraHata Kajaus
(po3oBbiit), OpomHas (Wi HoaHAas BOJAA), AUCTHUILIMPOBAHHAsS BOJIA.

SUnAEWD

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

[InactmMaccaMu Ha3bIBalOT MaTEpHallbl, M3TOTOBISIEMbIE HAa OCHOBE MOJIMMEPOB.
IInacTmaccsl,
coueTaloT B ce0e pa3HooOpa3HbIe IIEHHBIE KadecTBa, TaKUE KakK JErKOCTh, MPOYHOCTb,
XHMUYCCKas
CTOMKOCTB U JIp., KOTOPbIE 00YCITOBUIM MPOHUKHOBEHUE MX B PA3IMYHBIC OTPACIH HAPOHOTO
xo3sicTBa. KpoMe momuMepoB (WX 4YacTO Ha3bIBAIOT CMOJIOH) B IJJAaCTMAccax IOYTH BCETIa
cojlepXaTcsi JAPYrHe KOMIOHEHTBI, NPHUAAIONINE MaTepuaay OmNpeaeiiEéHHbIE KayecTBa.
[TonumepHOE BELECTBO SBIIAETCS 711 HUX CBSA3YIOIINM.

B mmactmacchl BXOJSAT HaAmoJHUTENW (ApeBecHas MyKa, TKaHb, acOecT, CTEKJIoBaTa U
Ip.), KOTOPBIE YIYYIIA0T UX MEXaHUYECKHE CBOICTBA.

[TnacTudukaTOpPhl — MOBBIMIAIOT ATACTUIHOCTD, YCTPAHSIIOT XPYITKOCTb.

Crabminsatopsl — CIIOCOOCTBYIOT COXpPAaHEHHUIO CBOMCTB ILIaCTMAacC B IMpOIECCEe UX
nepepadOTKU U UCTIOIB30BAHUS;, KPACUTENIN MPUAAIOT HEOOXOAUMYIO OKPACKY.

OObIyHbBIE CTIOCOOBI MONYYEHUS TOJTUMEPOB — 3TO PEAKIMH MOJIMMEPHU3AINH, JeKaIie
B OCHOBE TOJIYYEHUSI TEPMOILJIACTUYHBIX IUIACTMACC, M PEAKIIMK MTOJIMKOHICHCAIINH, JISKAIIUe B
OCHOBE MOJyY€HHUs] TEPMOPEAKTUBHBIX IJIACTMACC.

TepmoriacTUYHbBIE TOJUMEPHI TIPU HATPEBAHUHM PA3MATYAIOTCS W B OTOM COCTOSIHUHU
JIETKO MU3MEHSIOT (hOopMy, KOTOPYIO COXPAHSIOT MpU oxJaxaeHuu. [Ipu crnemyroiem HarpeBaHuu
OHM CHOBA Pa3MsTYalOTCs U MOTYT MPUHUMATh HOBYIO (popMmy.

TepMopeakTHBHBIE MOJIMMEPHI MPU HArPEBaHUM CHayala CTAHOBSTCS IUIACTUYHBIMH,
NP JabHEHIIIEM HarpeBaHUW YTPAuUBAIOT MIACTUYHOCTh, CTAHOBATCS HEerIaBKUMH. [I0BTOpHO
nepepaboTaTh TaKOW MOJIMMEP B HOBOE U3/I€TTHUE HEBO3MOXKHO.

HaubGonee tunuyHpIMH CcHocobaMM TMOJNYYEHMS] H3AETUN M3 TEPMOIUIACTUYHBIX
IIacTMacc SBJSIETCS JUThE TMOJA JaBJICHHMEM W JKCTpy3us (BbIOABIMBaHHE), a U3
TEPMOPEAKTUBHBIX IJTACTMACC — rOpsiuee MpeccoBaHUE.

Kparkas xapakrepucTuka HeKOTOPBIX IIacTMAaCC

[lonusTunen — TBEPABIA, KUPHBIM Ha OIIyNb, OEIOro IBETa TEPMOIUIACTUYHBII
nonumep. CTOEK MO OTHOUIEHUIO K arpecCMBHBIM cpefaM. braronapsi BHICOKOM TemmepaType
MJIaBJIeHUs, OOJaaeT CYIIECTBEHHBIMU TMPEUMYIIECTBAMU TIepea JPYTMMH MaTepuajiaMu
(TTOMMATUIICHOM, TTOJMMETUIMETAKPHUIIATOM, TTOTUBUHUIXJIOPUAOM ), OJIM3KUM TIO CBOMCTBAM.

[Tonmunpornunen uaér Ha M3TOTOBJICHUE BBICOKOMPOYHOW H3OJAIUHU, TPYyO, meraneit
MallluH, XUMHYECKOW ammapaTypbl. biarogaps BBICOKOH MEXaHHMYECKOW MPOYHOCTH, €ro
WCIIONIB3YIOT JJISI U3TOTOBJICHUSI KAHATOB, CETEH, TEXHUYECKUX TKaHEH.

[MonuBuHunXIOpUA — OO0MagaeT OONBIIOW XHMHYECKOH CTOMKOCTBIO, XOPOIIUMHU
BIEKTPOU3OJISIMOHHBIMHA CBOMCTBaAMH Hu OoBIION MEXaHUYIECKOM MPOYHOCTBIO.
TepMoIIacTUYHBIN MOJUMEDP, HA €r0 OCHOBE M3TOTABJIMBAIOT J1BA BHJIA IJIACTMACC: BUHMILIACT,
00J1aar0MMii 3HAYUTEITLHOM )KECTKOCTHIO U TUIACTHKAT — O0JIee MATKUN MaTepHal.



Bununnact uaér Ha W3rOTOBICHUME XMMMYECKHM CTOMKOM ammaparypsl, BaHH I
HUKEJIMPOBAHUS, KECTKUX IUIEHOK. [IImacTUKaT MCnoap3yeTcs Mg U30JIALKN, Ul TPOU3BOJICTBA
IPEMETOB IMIMPOKOTO MoTpedseHus (Tiamei, CyMOK, JMHOJeyMa, KJIEEHOK, ISl TMOJTy4eHUs
MaTepHaJIOB, 3aMEHSIOIUX KOXKY — B IIPOU3BOJCTBE OOYBH).

[TonucTupon — croek, K AEUCTBUIO KUCIOT U IEI04Yeil (KpoMe KOHLEHTPUPOBAHHOM
a30THOM KHCIOTBI), O0JIaAaeT OYEHb XOPOUIMMHU 3JIEKTPOU3OJIALUOHHBIMU CBOWCTBaMH,
TepMoIiacTiudeH. Ero mpuMeHSIOT B 2JIEKTPOTEXHUKE, PATHOTEXHUKE, a TAKXKE B OBITY (TOCyaa,
HIKaTyJIKH, IIyTOBUIIBI U JIp.)

[IeHononmucTupon — JIErKUM M IPOYHBIM Marepuain, UMeeT LIMPOKOe IIPUMEHEHUE B
CTPOUTEINILCTBE, B BATOHOCTPOEHUH, CaMOJIETOCTPOEHUH, CyJOCTPOCHNH; B KAYECTBE U30JIALIUU B
XOJIOAWIBHUKAX, B IIEPENPABOYHBIX CIIACATENBHBIX CPEICTBAX.

[losmydaror  moporacTsl  IIyTéM  HArpeBaHus  BBICOKOMOJIEKYJISPHOW  CMOJIBI
(monucTHposa U Ap.) C BEIIECTBOM, pa3MsrdaroliMMcsl IIPY BHICOKOW TeMIlepaType (Hanpumep, C
kapOoHaroM ammoHus). [Ipu HarpeBaHum oOpa3yeTcsl ra3, BCIIEHUBAIOLIMHA CMOJY, KOTOpas
IIOCJIE OXJIAXKICHUS OCTAETCS NPOHU3AHHONW MEJIKUMM II0paMu, B pe3yJIbTaTe 4ero IOJy4eHHBIH
MaTepuai CTaHOBUTCS JIErde BOJBI U ABJIAETCS IPEKPACHBIM TEILIO- U 3BYKO- H30JITOPOM.

[TonumeTnnmeTakpuiar — 3a CBOX IIPO3PAYHOCTh HA3BIBAETCS OPIAaHMYECKUM CTEKIIOM.
OOnanaer yAOBIETBOPUTEIBHOM MPOYHOCTHIO M 3HAYMTEIBHO MEHbBILIEH XPYNKOCTbIO, 4YeM
OOBIYHOE CHJIMKATHOE CTEKJO, CHOCOOHOCTBIO TMPOIYyCKAaTh YIbTPa(HOIETOBBIE JIydH.
TepMorulacTU4HBIA NOJUMEDP, HAXOOUT IPUMEHEHUE B CTPOMUTEIIBCTBE, B 4YacOBOM JEIE,
Pa3IUYHBIX OTPACIISIX IPOMBILIIEHHOCTH U B OBITY.

®enonpopMasberuaHas cMoja — 0OBIYHO UCHOJB3YETCS B CMECH C HAIOJHHUTEISIMH,
KpacuTeNs MU U T.I., @ 3aT€M YK€ IMPOU3BOAAT (POPMOBAHHME H3ACIUN CIOCOOOM TrOpSYETrO
peccoBaHus. TepMOPEAKTUBHBIM NOaUMEp. BBeneHHE pa3iMuyHBIX HAINOJIHUTENEH IO3BOJISET
MIOJIyYUTh MATEpHUajbl, UMEIIIUE LEHHbIE CBOWCTBA. Tak TEKCTOJMT M CTEKIOTEKCTOJIUT,
apMUPOBAaHHbIE TEKCTUJIBHBIMU TKAaHSAMHU M CTEKIOTKAaHbIO, IO MPOYHOCTH OJIM3KH K
JIOPATIOMUHMIO U CTAJIH.

Texkcronmut — xyomnyaroOymaXkHasi TKaHb, NpONUTaHHas (eHoIPOopMaIbIAeruIHON
CMOJIO M CIIPECCOBaHHas IIpY IOBBIIICHHOW TeMIleparype. YCTOMYMB K Harpyskam. Jlerko
no1aércst MexaHudeckoit oopabdotke. [Ipumensercs uis U3roTOBJICHUS MLAPUKONOIINITHUKOB,
HIeCTePEHKU /JIsl MAIlIMH, IPEIYCMOTPEHHBIX JJIs OOJIBIINX HArpy3Kax.

CTEKJIOTEeKCTOIUT — CTEKJIHHAasg TKaHb M CTEKJISHHOE BOJIOKHO, IIPONMTAHHBIE
dbenonpopmManbIeruIHON CMOJIOH " CIIPECCOBaHHBIE. Mexannuecku "
KOPPO3MOHHOYCTOWYMBBIA Marepuain. [IpUMEHSIOT A M3rOTOBJIEHUS JeTaned OoibIIMX
pa3MepoB (aBTOLIMCTEPHBI, Ky30Ba aBTOMOOUIIEH U T.1.)

Bonpoch! 1151 3aKpenJieHns TeOPEeTHYECKOT0 MaTepPHaia K MPAKTHYECKOMY 3aHATHIO:
1. Jaiite ompeneneHUs CIEAYIONIMM TOHSTHUSM: MOJKUMEPBl, CTPYKTYPHOE 3BEHO, CTEMEHb
MOJTUMEPH3AITHH.
B 4yem pasHuiia Mexy peakiuusMy MOJIUMEpHU3aIH U TOIUKOHACHC AN ?
KaKI/Ie HOJ'II/IMepI)I Ha3bIBAKOTCA TCpMOHJ’IaCTI/I‘-IHBIMI/I?
Kakue monumepsl Ha3bIBAIOTCS TEPMOPEAKTUBHBIMU ?
JHatite kmaccuduKaIyo BOJTOKOH.

PICRVRN

3agaHus 1719 NPAKTHYECKOr0 3aHATHS:
3aganue Ne 1. MccnenoBaTh CBOKCTBA TEPMOIUIACTUYHBIX ITOJIMMEPOB.
3aganue Ne 2. CoctaBuTh GOPMYJIIBI TOJIMMEPOB.
3aganue Ne 3. CocTaBUTh ypaBHEHHS COOTBETCTBYIOLIUX PEAKIIUH.

HNHCcTpyKuMs 110 BHINOJTHEHUI0 NPAKTHYECKOr0 3aHATHSA
1. O3HakoMbTeCh C TpaBUJIAMU IO TEXHUKE O€30MacHOCTH Mpu paboTe B XUMHUYECKOU
Ja0opaTopuu U paclUIIMTECh B XKypHaie 1o Th.



2. Bemonnute onbIT Ne 1 MccnenoBanue TepMOIVIACTHYHOCTH MOJTHMEPOB:

- 3aXMUTE B THUTCIBHBIX IHMONAX (WIM MHHIETOM) TpaHyly (KyCOYeK) TMOJUITUIICHA H
HOJEPXKHUTE €ro HaJ IIaMeHeM ropenku. Yro Habmonaere?

- Ilonmoxutre HarpeThlii MONMATUIEH Ha KEPaMHYECKYI0 MPOKIAAKy (MpU OTCYTCTBHU
KepaMHUYeCKON MPOKIAJKH MOXKHO UCIOJIb30BaTh KYCOUKH Ka(eIbHOW TUIMTKH) U C TIOMOIIBIO
CTEKJISTHHOW NaJIouku (CBOOOAHBIM OT HAKOHEYHHWKA KOHIIOM) IIOMBITANTECh H3MEHUThH €ro
dbopmy. Mensiercs nmu ona?

- [TonbiTaliTech U3MEHUTH (POPMY TPaHYJIIBI [TOCIIE OCTHIBAHUS. Y JAIOCH JIU ATO?

- IlpoBeaure mOAOOHBIE HCCIENOBAHUS C OOpa3laMH TOJIMBUHWIXJIOPUAA, MOJIMCTUPOIIA,
MOJIMMETHUIIMETAKPUIIATA.

Buumanue! HarpeBanue o0pa3iioB NpoBOJUTH OCTOPOXKHO (O[] IUIAMEHEM CIHUPTOBKH
JI0 MOSIBJICHUSI U3MEeHEeHUI). He ToBOIUTh 10 pa3ioKeHusl.

Crnenaiite BbIBOJIBI.

3. BemosnnauTe onbIT Ne 2 McciieioBaHue roproyecT moJuMepoB:

- 3aKMUTE B TUTEJIbHBIX IIMMIAX WJIA C MOMOIIBIO MUHIETA KycOoueK (TpaHyily) MOJIUITUIICHA,
BHECHUTE €r0 B IJIaMsl CIIUPTOBKH U JIEPHKUTE 10 3arOPaHUsl MOJUITUIICHA.

- YaanuTe munipl ¢ rpaHyjaol NoJudTHWIEHa U3 miaameHu. [Ipogomkaer M NOIMATUIIEH TOPETh
BHE IJTaMeHU?

- Hccnenyiite roproouyecTb MOJUBUHUIXJIOPUAA, IOJIMCTUPOJIA, MOJIMMETHIMETAaKpUIIaTa,
o0OpaTuTe BHUMaHUE Ha XapaKTep UX FOPEHHs B INITAMEHH TOPSAIINX MOJIUMEPOB.

Crnenaiite BbIBOJIBI.

4. Bemoanute onbIT Ne 3 OTHOLIEHHE OJMMEPOB K PACTBOPAM KHMCJIOT H IIeJI0YeH:

- Pazmecture B mratuBe s mpodupok 8 nmpodupok [1X-14 (B 1Ba psaaa).

- Hanetite B 4yerpipe mpobupku nepBoro psaa mo 1-2 mu (20 — 40 karmens) pacTBOpa CEpHOU
Kuciotsl (1:5).

- Ilomecture B TpPOOMPKH MMOOYEPENHO TO TpaHyde (KycOuKy) MOJUAITHIICHA,
MOJIMBUHUJIXJIOPU A, TOJUCTUPOIIA, TOJUMETHIIMETaKPHIIaTA.

- Haneiite B yeThipe npodupku BToporo psaa mo 1-2 mur (20 — 40 kanenb) pacTBopa THAPOKCHIA
Hatpus (5%) 1 MOMECTUTE B HUX MO IpaHyse (KyCOUYKY) BBIIICTIEPEUNUCICHHBIX TOJTMMEPOB.

Jl1is BnuBaHUsl B MPOOUPKHU PACTBOPOB KUCIOT U IIETOYEH HCTONIB3YHTE MUMETKU WU
cTeKJIsiHHBbIe TpyOouku. Ilpu ucmonb3oBaHuM TpyOOdeK, MX CIEAYET OMYCKAaTh B CKJISHKU C
pacTBOpaMH KHUCIIOT.
5. Bomonnute ombiT Ne 4 OTHOLIEHHE TMOJMMEPOB K OpPOMHOW BoJe U PacTBOpY
NMEePMaHraHATAa KAJHus:
- OcBoOoiMTe MITATUB OT UCIIOJIB30BAHHBIX MPOOUPOK U Pa3MECTUTE B HEM § UHMCTHIX MPOOUPOK
B 2 psja.
- Haneiitre B 4 npoOupku nepsoro psiaa 1-2 My 6GpoMHOM BOABL.
- Ilomecture B HHX MOOYepEéNHO MO TpaHyne (KyCOUKy) MOJUATUIICHA, MOJIMBUHIIXIOPUIA,
MOJIMCTUPOJIA, TOJUMETHWIMETaKpuiara HaneWre B 4 mnpoOupku BTOporo psiga mo 1-2 mi
pO30BOTO pacTBOpa TMepMmaHraHata kanusa. [lomectuTe B HHX 1O TpaHyle (KyCOUKY)
MIEPEUYHCIICHHBIX BBIIIE TTOJIMMEPOB.
- OcTaBbpTe MONHUMEPHI B PAaCTBOPAX MOOUYEPETHO BCTPSIXHUTE MPOOUPKU C COMEPKUMBIM. UTO
HaOmonaete? Ilpouwsonum nu Kakue MO0 U3MEHEHUs C OpOMHOM BOJOW U pPacTBOPOM
nepmaHranara kanusi? Caenaiite BbIBOJIBI.
- OcraBbTe COAEP)KUMOE BCeX MPOoOUpOK Ha 8-10 MUHYT.
- Cneiite (cycts 8-10 MUHYT) pacTBOPBI KHCIOTHI M IIEIOYHM M3 MPOOUPOK C MOJIMMEpPaMHU B
COCYA JUIsl OTXOJIOB.
- IIpomoiiTe TiarenbHO 00pa3lbl TUCTUILTUPOBAHHOW BOJOW M3 MPOMBIBAIKH U CIIEHTE BOIY
MoCJIe TPOMBIBKM B cocya st 0TXoqoB. Urto nHabmomaere? Ilpowmsonum nu kakue OO
U3MEHEeHUs ¢ oOpasuamu?

CrenaiTe BBIBOIEL.



* MpU OTCYTCTBHH OPOMHOHN BOJBI MOYKHO HCITIOJIb30BaTh HOJHYIO BOIY: PACTBOPHUTH B COCYHE
(mpoOupKe) ¢ BOJOM HECKOIBKO Karellb HOIHON HACTOMKHU 10 00pa30BaHMsI )KEJITOTO pacTBOpa 1
nienoueit 1o nHa. CBOOOIHBIN KOHEIl TPYOOUKH TUIOTHO 323KaTh YKa3aTeIbHBIM IMaJbIleM. 3aTeM,
HE OTITyCKas Majblia, IepeHECTH TPYOOUKY € KUIKOCThIO B MPOOUPKY U, CJIETKa OCIaOuB Majell,
BBIITYCKaTh JKUIKOCTh B MPOOMpPKY Mo KammsiM. [Ipum HEoOXOIMMOCTH, ONEpPaIlUio MOBTOPUTH
HECKOJIBKO pa3.

MeToauka aHajm3a pe3yJbTaTOB, IOJY4YeHHBIX B X0/€¢ NPAKTHYECKOI0 3aHATHS
Jlyis ompeeneHust MPOTYKTOB Pa3joKeHUsI HEOOXOIMMO MPOBECTH MOATOTOBUTEIBLHYIO

pabory:

1.

PasmecTuTh B mraTuBe A MPOOUPOK 8 MPOOHPOK U 3aMOTHUTH MX MO 1-2 MII CeTyIOIUMH
peaKkTHBaMU: B MEPBOM Py — 3 MPOOUPKH ¢ OpOMHOHM (MM MOIHOM) BOAOW, YeTBEpPTAs C
pacTBOpOM HHUTpaTa cepedpa; BO BTOPOM psiAy — 3 MPOOMPKH C pacTBOPOM MEpMaHraHaTa
KaJusi, 4eTBEPTas C paCTBOPOM JIAKMYCa MIJIM METUIIOPAHKa.

Jlis ropeHus MmiuacTMacc MCIOJAb30BaThb THUIEIbHBIE LUl WIM NUHUET. [opsmme
MJIACTMACCHI JIeP:KaTh HaJl OTBEPCTUSIMU COOTBETCTBYIOIIUX MpoOupok. g pacro3HaBaHUs
IUTACTMACC MCIIOJIb30BaTh TOTOBYIO 3aITOJTHEHHYIO TaOJIHILY

HOpﬂIlOK BBIINIOJTHCHHUSA O0TUYECTA 110 NIPAKTHYCCKOMY 3aHATHUIO

. B TCTpadn IS ITPAKTHYCCKHUX 3aHATUH U J'Ia60paT0pHBIX pa60T HAIIUIIUTS HOMECP, HA3BAHUC U

y4eOHYIO LIE€TTh 3aHTHSI.
OTBeThTe Ha BOMPOCHI ISl 3aKPEIUICHUS TEOPEeTHUYECKOro MaTepuana K MPaKTHYeCKOMY
3aHSITHIO.

. Bemonnute onbiTel Ne 1, 2, 3, 4, cornmacHO MHCTPYKLUMH IO BBIIOJHEHUIO MPAKTUYECKOTO

3aHATHUA. 3aNUIINTE HAOIIOACHUS B TAOJIHILY.

. 3anummTe BBIBOJ O npoz[enaHHoﬁ pa60Te, OTpa3UTEC, HA CKOJIBKO YCIICIITHO Bro1 CIIPAaBHIIMCH C

y4eOHBIMH 3aJjayaMU TPAKTUYECKOTO 3aHATHS W pPEaTn30BaHbl JH 00pa3oBaTeIbHbIC
pe3ysbTaThl,
3asiBiieHHbIe BO PI'OC TpeThero noKoiaeHus.

O6pa3en oT4eTa N0 NPAKTHYECKOMY 3aHSITHIO

IpakTuyeckoe 3ansaTue Ne «VccnegoBanue CBOMCTB TEPMOIIACTUYHBIX MTOJTMMEPOBY.
YuebHas ueanb: ¢GopMupoBaTh yMeHUs paboTaTh WB  XMMHYECKOW JabopaTopuu,
CaMOCTOSITENILHO OIPeNesaTh X0 paboThl

OTBeThI HA BOIIPOCHI IJIA 3AKPENJICHUA TCOPETUICCKOT0 MaTepuajia
K IIPAKTUYE€CKOMY 3aHATHIO

Yro pesnanu IIpu3HaKu peakuuu | YpaBHEHHE peaKIHu BriBoabI

BbiBoa: BreimonHMB 3amaHUs  MPAKTUYECKOro 3aHATHA s (CM. y4eOHble 3amadu |
oOpasoBarenbHbIe Pe3yNbTaThl, 3asBiieHHbIe BO @I'OC TpeThero moKOJICHUs).




Cnucok JurepaTrypbl

B.B Epemun Xumus . 10 xnacc (6a3oBblii ypoens) : B.B. Epemun, H.E Ky3bpmenko, B.1.

Tepennn, A.A.[po3nos, B.B.JIynun , yue6Huk - Mocksa : [IpocBemenue, 2021. - 204 ¢

Paznen 2. O01mast 1 Heopranuyeckass XuMusl.
Tema: «OCHOBHbIC HOHATHS M 3aKOHLI XUMUI.

IpakTuyeckoro 3ansaTust Ne «PacuéTsl M0 XUMUYECKUM (HOPMYIIaM)».
YueOHas uejab: (GopMHpoOBaTH YMEHUE MPOU3BOAUTH PACUETHI 10 XUMUYECKUM (POpMyIam.

YyeOHunie 3agauu:
1. HayuuTbcst 0JIB30BATHCS ITOPUTMOM pELICHUS 3a/1ay.
2. YMeTh rpaMOTHO 0()OPMIISITh M pelIaTh 3a1a4H.

Oo0pa3oBaTte/ibHbIE pPe3y/bTaThl, 3asBJeHHbIe BO PI'OC TpeTbero noKoJIeHus:
CTyaeHT 107KeH:
HMeTh MPAKTHYECKHUI ONBIT: IPUMEHEHHSI OCHOBHBIX 3aKOHOB XMMHUHU TIPH PEIICHUE 3a]1a4;
3HATb: OCHOBHBIC 3aKOHbI XUMHH,
YMeTb: BHITIOJTHATH PacYEThl IO XUMUUYECKUM (hOpMyIiaM;
BJIA/JIeTh: HABBIKAMH Pa0OTHI C KAJTBKYJISATOPOM.

3agauyu NPaKTHYECKOT0 3aHSITHS:
[ToBTOPUTH TEOPETHUECKUI MaTEpUaIl IO TEME IPAKTUYECKOTO 3aHSTHS.
OTBETUTH HA BOIIPOCHI JUTSI 3aKPETUICHUSI TECOPETHUECKOTO MaTepHaIa.
BBbIMoHUTE 3a1aHKS 110 TEME.
Odopmuts oTHeT.

i

O0ecnieueHHOCTH 3aHATHUS (CPeACTBA 00yUYeHH):
Tabnuna «[lepuoanueckas cuctema xuMmudeckux snemenToB J[.M. MenneneeBay.
Terpaab 1715 NpakTUUECKUX 3aHATHH U 1a00paTOPHBIX pabOT B KIETKY.
Kaprouku — 3aganus.
Kanbkymsarop.
Pyuxa.

Al

Kparkue Teopernyeckue 1 y4eOHO-METOANYECKHE MATEPHAJIBI
10 TeMe MPAKTHYeCKOro 3aHATHSA
Xumnueckasi ¢opmysa — 3TO BBIpaXEHHME cOcTaBa (KaueCTBEHHOI'O
KOJIMYECTBEHHOT0) BEIECTBA MTPH MOMOIIM XUMUYECKUX 3HAKOB U UHJEKCOB.

u

Moasipuasi macca (M) — BenMuMHA, paBHas OTHOIIEHMIO Macchl BemiecTBa (m) K

COOTBETCTBYIOIIEMY KOJMUECTBY BemiecTBa (n). M =m : n (r/moJib)

KoanuectBO BelieCcTBa (Il) - 9TO YHCJIO CTPYKTYPHBIX YaCTHI[ 2TOr'0 BCIICCTBA

(aTOMOB, MOJIEKYJ1, AIEKTPOHOB, HOHOB U Jp.), 3aKIIOUEHHBIX B JAHHOM oOpasIle.
n=N:N, =N: 6,02 * 102 (moub)
n=m:M (Moib) > m=n *M (rp.)
n=v:Vy=v:224 (Mo0Jb)

B Mexnynapoanoit cucreme enunuil (CH) 3a €IUHUIY KOJIMYECTBA BEIIECTBA MPUHST

MOJIb.



MoJjb — KOIMYECTBO BEIIECTBA, KOTOPOE COJCPKUT CTOJIBKO 4YacCTHIl (aTOMOB,
MOJICKYJI, HOHOB M Jp.) CKOJBKO COLEPXKHTCS atoMoB yriepoma B 0,012 kr. (12r.) '%C,
npumepHo 6* 107 gacru,

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

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

OTHocHuTeIbHAsI TJIOTHOCTHh OAHOTO Traza mo apyromy (D) — 5T0 oTHOmIEHHE
IUIOTHOCTEHN JBYX Ta30B MPH OJAMHAKOBBIX YCIOBHUSX.

OtHocuTeNnbHAsT IUIOTHOCTH OJHOTO Ta3a MO JAPYroMy paBHa OTHOILEHUIO HX
MOJICKYJISIPHBIX WJIH OTHOCHUTEIIBHBIX MOJICKYJISIPHBIX Macc.

OTtHocuTeNnbHAs MJIOTHOCTh — BEJIMYMHA Oe3pa3MepHasi — MOKa3bIBAET, BO CKOJBKO pa3
OJIMH TI'a3 TsLKEJIee JPyroro.

DH;))= MX): M H) =M (X) :2; D(Bo3nyxy) = M (X) : M (Bo3ayxa) = M
(X):29

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

SNl

3aganus 119 NPAKTHYECKOro 3aHATHS:
[IpousBeaute pacy€Tsl COINNACHO 33aHUSIM B KapTOUKE.

HNHCTPYKIMSA 110 BBINOJHEHUIO MPAKTHYECKOI0 3aHATHSA
Hanummre MonekynsapHyio GopMyny YKa3aHHOTO BEIIECTBA.
Ucnonb3ys tabnumy «lleprognyeckas cuctema xumuueckux snemeHToB JI.M. MenzaeneeBay,
BBIYMCIIMTE MOJIEKYJIIPHYIO MacCy YKa3aHHOI'O BEILIECTBA.
Ornpenenute KOJIUYECTBO BEIIECTBA B JAHHOM MOPIUH Ta3a.
Brlunciure mMaccy JaHHOTO BEIIECTBA.
Brruucnure 00bEM JaHHOTO BEIIECTBA.
Ornpenenurte YUCIoO YacTUL, COAEPKAIIMXCS B JAaHHON MOPLUU ra3a.
Ornpenenure MIOTHOCTH ra3a Mo BOJAOPOY.
Ornpenenure MIOTHOCTH ra3a Mo BO3AyXY.

N —

e

MeToauka aHa/M3a pe3yJabTaToB, MOJYYEHHBIX B X0/1€¢ IPAKTHYECKOI0 3aHATHH
. 3anojHUTE N3BeCTHbIE BaM MyHKTHI MJ1aHA U3 UHCTPYKIIHH.
Halinure Hen3BECTHBIE TaHHBIE.
3. Brruucnenus npousBoaute B MexayHapoHoit cucreme enunu (Cu).

N =

IopsiAoK BHINIOJIHEHHUS OTYETA MO NPAKTHYECKOMY 3aHATHIO

1. B teTrpanu ans mpakTUYECKHUX 3aHATUN M TaOOPATOPHBIX pabOT HAMMUIIUTE HOMED, HA3BaHUE U

y4eOHYIO 11eJTh 3aHSTHSI.
2. OTBeThTE Ha BOINPOCHI ISl 3aKPEIUVICHUS TEOPETHUYECKOTO MaTepuaia K MPaKTUYECKOMY
3aHSITUIO.
3. 3anummTe ycnoBue 3agaHuss Ne | um mpousBeauTe pacy€Tsl MO IJIAHY HHCTPYKLHUHU T10
BBITIIOJTHEHUIO

MPAKTUYECKOTO 3aHATUA C YUETOM METOJIMKHU aHATIN3a PE3YNIbTATOB, IOTYYEHHBIX B XO/1€



BBITIOJIHEHUS 3aaHust Ne 1.
4. Bemoauute 3aganus Ne 2, 3, 4, 5.
. 3anuumTe BBIBOJ O MPOJIEIaHHOM paboTe, 0Tpa3uTe, Ha CKOJIBKO ycrenHo Bel cipaBuiuch ¢
yueOHBIMU 33/layaMU  [PAKTUYECKOIO 3aHATHS W peaju30BaHbl JIM 00pa3oBaTEJIbHbBIC
pe3ynbTaThl, 3asBiaeHHbie BO PI'OC TpeThero noKoJIeHHUs.

9,

O0pasen 0T4éTa 10 NPAKTHYECKOMY 3aHATHIO
IpakTuyeckoe 3anaTue Ne «Pacu€Tpl Mo XUMHUECKUM (HOPMYTIamM».
YuebHast uejb: (GOPMHPOBATH YMEHHUE MPOU3BOAUTH PACUETHI IO XUMUYECKUM (POPMYIIaM.
OTBeTHI HA BONPOCHI U1l 3aKPeIJIeHUs] TeOPeTHYeCKOro MaTepuaJsia
K NPAKTHYeCKOMY 3aHATHIO

3aganue Nel Jluokcup yrinepoza, H.y., 4 MOJIb

CO; (o ycioBwIo)

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

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

v(COy) =n*V, =4%22,4 = 89,6 1.

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

DH) = M(COy) : M(Hy) =44 :2=22

D(Bo3.) = M(CO,) : M(B03.) =44 :29=1,5

PN AE DD =

3apnanus Ne 2, 3, 4, 5 BBINOJTHSIOTCS M 3alMCBIBAIOTCS COTJIACHO MHCTPYKIIMU TIO BBIMOJTHEHUIO
MPaKTUYECKOTO 3aHATHUS C Y4YETOM METOAMKU aHalu3a pe3yJbTaToB, IMOIYYEHHBIX B XOJI€
BBINTOJIHEHUS 3amauus Ne 2, 3, 4, 5.

BbiBoa: BreimonHMB 3aJaHUs  NMpPAaKTUYECKOro 3aHsATHS s (CM. YydeOHble 3ajaud U
oOpa3oBaTenbHbIE pe3yNbTaThl, 3asBiIeHHbIe BO PI'OC TpeThero moKoJIeHus:).

Cnmcok ureparypsl
B.B Epemun Xumus . 10 knacc (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3smenxko, B.U.
Tepenun, A.A.lpo3nos, B.B.JIynun , yaue6Huk - Mocksa : [Ipocsemienue, 2021. - 204 ¢

IIpakTHyeckoro 3ansaTus Ne «PenieHne 3KCIEPUMEHTAJBHbBIX 32124,
Y4eOHas HmeJib: 3aKpENUTh HABBIKM COCTABJICHNS yYpaBHEHUI XUMUYECKUX PEAKIUH.
Y4eOnble 3a1aun:
1. IloBTOpUTH 3HaHUA 1O Teme "I "amoreHs";
2. HayuuTbcs pacro3HaBaTh COJU — FaJIOT€HUIBL.
OO0pa3zoBaTtesbHbIC Pe3yabTaThl, 3asBJAeHHbIe BO PI'OC TpeThbero noxkoJieHus:




CryneHT aomxeH

HMeTh MPAKTHYECKHUId ONBIT: COCTABJICHUS YPaBHCHUN XUMHUUYECKUX PEAKIINN;

yMeTh: paboTarh B naboparopuu ¢ coonroaeanemM npasmi Th;

3HATh: Hay4YHbIE METO/IbI PACIIO3HABAHUS COJICH — raJlOreHUIOB;

BJIQJeTh:  MPAaKTUUYECKUMHU HABBIKAMHM TPOBEJCHUS SKCIEPUMEHTOB [0 JOKA3aTEJIbCTBY
HaJIMYUs BOJOPOA U XJIOpa B COCTABE COJISTHOM KUCIIOTHI.

3agauM NpPaKTHYECKOro 3aHATHS:

. IloBTOpUTH TEOpPETUUECKUI MaTepUall 110 TEME IPAKTUUECKOT O 3aHATHUS.

2. OTBETUTH Ha BOIPOCHI /17151 3aKPEIUICHHS TEOPETUUECKOT0 MaTepHalla.

. IIpoBecTn KauecTBEHHBIE PEAKLMM Ha TaJlOT€Hbl BXOJSIIME B COCTAB MPEUIOKEHHBIX IS
aHaJIn3a KUCIOT.

4. TloaTBEpaUTH ONBITHBIM IIYTEM KaUE€CTBEHHBII COCTaB COISIHONM KMCIIOTBHI.

. [Ipeqymoxute crmocoObr momydenust xjopuga wmeau (II). CocraButh YpaBHEHHUS
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIL.

6. OpopMHUTH OTYET.

p—
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O0ecnieyeHHOCTH 3aHATHS (CPEACTBA 00yUYeHH):
1. COOpHUMK METOAMYECKUX YKa3aHWl JJIs CTYACHTOB IO BBIMOJHEHUIO MPAKTHUECKUX 3aHATUI
1 J1abOpaTOPHBIX PabOT MO YYEOHON JUCHUTIIIMHE «XHUMHS».
Tetpaab s MpakTUUECKUX 3aHATHI U 1a00paTOPHBIX paboT B KIETKY.
Pyuxa.
[TpocToii kapanaar.
JIuneiika.
[Tpo6upky, mTaTUB i1 NPOOUPOK; PacTBOPHI: MOAUAA Kaius, OpoMuIa HATpus, XJIOopuaa
HATpHUs, HATpPaTa cepedpa; WHIAUKATOPOB — JIAKMYC, (eHoN(TalernHa, METHIOpaHka; XJIop,
Meb

SR

Kparkue Teopernyeckue H y4eOHO-METOANYECCKHE MATEPHAJIBI
10 TeMe NMPAKTHYeCKOro 3aHATUS
I'anorens!r (ot rped. halos - coinp u genes - oOpasyromuii) - 3JIEMEHTHI TJIaBHOM
noarpynns! VII rpynnsl nepuoanueckoit cucTeMsl: pTop, XJop, Opom, Hox, acTar.

1) O61ias >1eKTpOHHas KOH(DUIYPAIHs BHEIIHETO SHEPIeTHIECKOTO YPOBHS - NS nP’.

2) C Bo3pacTaHME€M MOPSAKOBOIO HOMEpa JJIEMEHTOB YBEJIWYUBAIOTCA PaUyChl aTOMOB,
YMEHBIIAETCS  AJIEKTPOOTPHULIATENILHOCTh,  OCIa0eBalOT  HEMETAJUIMYeCKHe  CBOMCTBa
(YBGJ'II/I‘II/IBaIOTCSI METAJIJIMYECKHUEC CBOﬁCTBa); TaJIOI'€HbI - CHUJIBHBIC OKUCJIUTCIIN,
OKHCITUTENbHAs CHOCOOHOCTh 3JIEMEHTOB YMEHBIIAETCS C YBEIMYEHUEM aTOMHOM Macchl.

3) Mouekysbl rajJoreHOB COCTOAT U3 IBYX aTOMOB.

4) C yBenuMueHHMEM aTOMHOM MacChl OKpacka CTaHOBHUTCA OoJjiee TEMHOH, BO3pacTaroT
TEMIIEPATYPHI IUIABICHUS U KUIIEHMS], & TAKXKE IJIOTHOCTb.

5) Cuna ranoreHoBOJOPOJHBIX KUCIOT BO3PACTAET C YBEIUYEHUEM aTOMHONU MacCHhl.

6) I'anmorens! MOTyT 00pa30BBIBaTh COEIUHEHUS APYT ¢ ApyroM (Hampumep, BrCl)

Bomnpocsl 1J151 3aKpenJieHusi TEOPEeTHYECKOr0 MaTeprasia K NPaKTHYEeCKOMY 3aHATHIO:

1. CoctaBbTe (hOpMYIIBI BCEX KUCIOT, 00pAa30BAHHBIX TAJIOTEHAMHM, 3aHIIATE UX HAa3BaHUSI.
2. ITocTaBbTe 3HAK <, > WK = BMECTO *:

a) 3apsg sapa: Cl * Br; 1 * F; Cl * P;

0) uncno snexTponHbx cnoés: Cl * Br; 1 * F; Cl * P;

B) UMCJIO AJIEKTPOHOB Ha BHemHeM ypoBHe: Cl * Br; 1 * F; Cl * P;

r) paguyc atroma: Cl * Br; I * F; Cl * P;

1) BoccranoBuTenbHbIe cBoMicTBa: Cl * Br; I * F; CI * P;

e) okucnurtenbHble cBoiictBa: Cl * Br; I * F; Cl * P.



3. JlaiiTe XapaKT€pUCTUKY COJISTHOM KUCIIOTHI:
Q) TIO HATTUIMEO KHCITOPOIA = . veenreenaeenneenaeenneeenneenneeanneenneennnenn
0) TIO OCHOBHOCTH = . uveenttentte et enteeenteenteeanteeteeneeeneeenneeaneens
B) 10 PACTBOPHUMOCTH B BOJIC = - ueeneeneeneaneennteneaneantaneeaneaneennens
T') 110 CTENEHU ANEKTPOTUTUUCCKON JUCCOLMUALIIHI = «.vevennereeereeenreeenneens
b1 910§ (030 (3 1Y (o1 & 7 S
€) TIO CTAOMITBHOCTH = . uveeneteenteentte et enteeenaeenteeaneeeneenneeeneeennes

3ananus AJ51 NPAKTUYECKOr0 3aHSTHSA:
3ananue Nel. [IpoBecT KaueCTBEHHBIE PEAKIIUY HA FaJOT€HBbI.
3apanme Ne2. OnpenenuTh KaueCTBEHHBIN COCTaB COJITHOW KHUCIIOTHI.
3ananue Ne3. [Ipenyioxkuts cnocoObl  monyuenus xmaopuga wmeam  (II). CocraButh
COOTBETCTBYIOIINE YPABHEHUS] XUMHUECKUX PEAKIIHI.

HNHcTpyKuus 1o BHINOJTHEHUIO PAKTHYECKOI0 3aHATHSA

1. O3HakOMbTECh C NpPaBWIAMU [0 TEXHMKE O€30MacHOCTH Hpu padoTe B XUMHUYECKOU
1abopaTOpUM U PACIUIIUTECH B )KypHaie mo Th.

2. Ilocmotpute BUIEO — FKcHepuMeHT K onbITy Ne 1: KauecTBeHHble peakluy I'aJOr€HUJIOB -
couteii ranorenBogopoanbix kuciaor HCI, HBr, HI.

3. OnbiT Nel KayecTBeHHBIE peaKkIUuM TaJOreHUJI0B - CoJieil rajJjoreHBOA0POAHBIX KHUCIOT
HCIl, HBr, HI.

- B Tpu npoOupku npuielte no 1-2mi pacTBOpOB XJIOpUAa HaTpUs, OpoMuIa HATpus U Hoxuaa

KaJus;

- B kaxnyro npoOupky 100aBbTE HECKOJIBKO Kalelb pacTBOpa HUTpaTa cepedpa;

- 3anosauTe TabmUIy Ne 1.

4. ITocMoTtpuTe BUAEO — 3KCHepuMeHThl: «OOHapyKeHUe XJIOPUA-UOHOBY U «/leificTBUe KUCIOT
Ha UHAUKATOPb» K ombITy Ne 2: OmnpeneneHre KaueCTBEHHOTO COCTaBa COISTHOW KUCIIOTHI.

5. OnbIT Ne 2 OnpeeieHne Ka4eCTBEHHOT0 COCTABA COJISTHON KUCIOTHI

- B tpu npoOupku npuneiite no 1-2 mMi pactBopa COJIIHON KUCIIOTHI;

- B nmepByto npoOupky 100aBbTe HECKOJBKO Kareib JaKMyca; BO BTOPYIO — METHJIOpaHXka, a B

TPEThIO MPOOUPKY — eHo(TaNeHH;

- 3anonHuTe Tabnuiry Ne 2.

6. OnpenenuTe HaIUMUME XJIOPUA-UOHA B PACTBOPE COJSTHOM KUCIOTHI:

— B npoGupky npuieiite 1 -2 M1 pacTBopa COISIHON KHCIIOTHI;

- Jlo6aBbTE K pacTBOPY COJITHOU KHCJIOTHI paCTBOP HUTpaTa cepedpa;

- 3anonHuTe Tabmuiry Ne 3.

7. Tlocmotpute BHJEO — 3SKcrepuMeHT «B3amMmonelicTBue Xxjaopa ¢ Menpio» K omnbiTy Ne 3

ITonyyenue
xnopuna meau (II).

8. Ilpemnoxure emé aABa pazauuHBIX crocoba monmyuenus xyopuaa menu (II). CocraBbre
YpaBHEHHUS COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUH.

MeTtoauka aHaau3a pe3yJibTaTOB, NOJYYEHHBIX B X0/ IPAKTUYECKOI0 3aHATHS
. Mlcnionb3ysl MHCTPYKIUIO MO BBIITOJIHEHUIO TPAKTUYECKOTO 3aHATHUS, IPOBEAUTE OIBITHI.
2. Craenyrouyil onbIT ciaelyeT HAaYMHATh TOJIBKO MOCJIE MOJHOr0 pa3dopa NpeBeIyLero OnbITa.

[S—

IopsiAoK BBINIOJIHEHHS OTUYETA MO NPAKTHYECKOMY 3aHATHIO
1. B teTrpanu ans mpakTUYECKHUX 3aHATUN M TaOOPATOPHBIX pabOT HAMMUIIIUTE HOMED, HA3BaHUE U
y4eOHYIO 11eJTh 3aHSTHSI.
2. OTBeThTE Ha BOIMPOCHI ISl 3aKPEIJICHUS TEOPETUUYECKOTO MaTepualia K MPaKTUYECKOMY
3aHSITUIO.
3. Bremonaus onbITel Ne 1 1 Ne 2 3anummnTe HaOIIOAEHNUS U BEIITOIHNATE 3a1aHUs.


http://files.school-collection.edu.ru/dlrstore/cabb0eeb-0751-b19b-e602-5c9acbec92b2/index.htm
http://files.school-collection.edu.ru/dlrstore/5ab6d802-ce19-403b-a5da-18c1d97d37c2/GCH_2Bb25_01Nd.avi
http://files.school-collection.edu.ru/dlrstore/273e6145-6cc8-fe8a-376e-9765c4e8a054/001.wmv
http://files.school-collection.edu.ru/dlrstore/273e6145-6cc8-fe8a-376e-9765c4e8a054/001.wmv
http://files.school-collection.edu.ru/dlrstore/4f5121da-edbe-2159-704a-7a1b0d424dbe/index.htm

4. 3anummre BBIBOJ O MPOAETIaHHOM paboTe, 0Tpa3uTe, Ha CKOJIBKO YCIICHIHO BbI cripaBUIINCEH C
y4eOHBIMHM 3aJadyaMi IPAaKTUYECKOTO 3aHATUS U pPealu30BaHbl JM 00pa3oBaTENbHbIC

pe3ybTaThI,

3asiBiieHHbIE BO @I'OC TpeThero nokoJeHHus.

Oo0pa3zen 0T46TA MO NPAKTHYECKOMY 3aHATHIO
IIpakTuyeckoe 3ansiTue Ne8 «PemieHne sKCIepUMEHTAIBHBIX 33124,
YyeOHas mesib: 3aKPENUTh HABBIKM COCTABJICHHUS YPAaBHEHUM XUMUYECKUX PEaKIUM.
OTBeTHI Ha BONPOCHI /ISl 3aKPeNJIeHUs] TEOPEeTHYECKOr0 MaTepuasia
K IPAKTHY€CKOMY 3aHATHIO

S
e
T
Tabmmma Ne 1
Yro nenamm? Yro CocraBbTe ypaBHeHHS
Ha3zBanmue onbiTa Haoawoaaau? BeiBoabl. peakumii MexIy
BelllecCTBAMH
KayecTBeHHBIE peakMK rajIOr€HUI0B NaCl + AgNO;—
COJIEN TAJIOTEHBOIOPOIHBIX NaBr + AgNO;—
kuciot HCI, HBr, HI. KI+ AgNO;—
Tabmuma Ne 2

BriBOaBI.

Ha3zBanue uHgMKaTOpaA IIBeT mHAMKATOpPA IIBeT mHAMKATOpPA
B HEMTPAJIBLHOM cpene B KHCJIOH cpeje
JTAKMYC
METHJIOPAHK
dhenondranens
Tab6muma Ne 3
Ha3Banmue onbiTa Yro nenaaun? Yro nadaroganu? CocraBbTe ypaBHEeHHS

peammﬁ MEKAY BeleCTBaAMHU

Ornpezenienne XJI0puJI - HOHA

HCI + AgNO; —

BoiBoa: BeinonHWB 3aaHud  NPAKTUYECKOTO  3aHATHS S
oOpa3oBaTenbHbIe pe3ynbTaThl, 3asgBieHHbIe BO @I'OC TpeThero nmokonIeHus).

Cnmcox aureparypsl

(cm.  ydeOHble 3amayud |

B.B Epemun Xumus . 10 knacc (6a3oBbiii yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.Jlpo3nos, B.B.JIynun , yueOuuk - Mocksa : [IpocBemnienue, 2021. - 204 ¢

Tema: «Kiaaccnpukanys HeOpraun4ecKuxX COeIHHEHUH U UX CBOMCTBAY.

Ja0opaTopHOo¥i padoThl Ne «B3auMoaelicTBHE METAJJIOB ¢ KHCJIOTAMU:, KHCJIOT C

OKCUIAMH, OCHOBAHUMAMMU U COJIAMM.

YueOnan HeJab: OTpaGOTaTB HaBBIKM COCTABJICHUA

MOJ'IGKy.]'If[pHOM 1 NOHHOM BHUIaX.
YyeOHuble 32024

YPaBHEHUM XHMHYECKUX DPEaKLHUHi B

1. ITo3HAaKOMHTBCS SKCIEPUMEHTAIBHO C XMMUYECKMMHU CBOMCTBAMH METAJIIOB.




2.

3aKpenuTh YMEHHS COCTABIISATh YPAaBHEHUS PEAKIIMNA B MOJIEKYJISIPHOM M HIOHHOM BHJIaX.
Oo0pa3zoBarteibHbIE pPe3yJIbTaThl, 3asiBJeHHbIe BO PI'OC TpeThero nokoJgeHus:

CryneHT A0mKeH

HMeTh TPAKTHYECKUH ONBIT: COCTaBJICHUS YpaBHCHUH XUMHUYECKHX pEaKIuid B
MOJICKYJISIPHOM M HOHHOM BHJIaX;

yMeTh: paboTath B JIaOOpaTopuu ¢ coOoeHreM npasui Th;

3HATh: XUMHYECKHE CBONCTBA METAJLIOB;

BJIajIeTh: HaBBIKAMU SKCIIEPUMEHTAILHON paOOTHI IPU paboTe B KAOMHETE XUMUH.

il

SNAE LD

3agayu JabopaTropHoii padoThI:

[ToBTOPUTH TEOPETHUECKUI MaTepuall IO TeMe J1ab0opaToOpHOM paboTHI.
OTBeTUTH Ha BOIIPOCHI [UIsl 3aKPEIIEHUSI TEOPETUUECKOT0 MaTepHala.
[TpoBecTn 3KCHEPUMEHT, COOIIOAas IPAaBUIIa TEXHUKN O€30I1aCHOCTH.
Odopmuts oTuer.

Oolecne4yeHHOCTH 3aHATHSA (CpeACcTBA 00y4eHMsI):
COOpHHMK METOIMYECKUX YKa3aHUH JUIs CTYACHTOB I10 BBITOJHEHUIO MPAKTUYECKUX 3aHATHN
U 71a00paTOPHBIX PadOT MO Y4eOHON AUCHUIUINHE « XUMHUS».
Terpaab 1715 NpakTUUECKUX 3aHATHH 1 1a00paTOPHBIX pabOT B KIETKY.
Pyuxa.
IIpocroii kapanaam.
Jlunetika.

6.PacTBOpBI: CepHO KUCIIOTHI, 00pa3ibl METAJIOB, C€pa, MPOOUPKU,IITATUB
Kpartkue Teopernyeckue u yaeOHO-MeTOAMYECKHE MATEPHAJIbI
1o TemMe JadopaTopHOii padoThl
B3aumoneiicTBue ¢ IpOCTHIMU BELIECTBAMU

C KuCI0p010M OOJIBITMHCTBO METAILIOB 00pa3yeT OKCUJIbI — aM(POTEpPHBIE U OCHOBHBIE:
4Li + O, = 2Li;0,

4Al1 + 30, =2A1,0s.

[lenouyHble METAILIBI, 32 UCKIIOYCHUEM JIUTHSI, 00pa3yroT MEPOKCUIbIL:

2Na + 02 = Na202

C rasoreHaMu MeTaiIbl 00pPa3yrOT COIHM FAJIOT€HOBOIOPOIHBIX KUCIIOT, HAITPUMED,

Cu + Cl, = CuCl,.

C BOOOpOIOM caMble aKTHUBHBIE METAILIBI 00Pa3yIOT HOHHBIE THIPUIBI — CONIENOI00HbBIE
BEIIECTBA, B KOTOPBIX BOJOPO]] KIMEET CTETICHh OKUCIICHHUS - 1.

2Na + H, = 2NaH.

C cepoiil MmeTaJlTbl 00Pa3yrOT CYIb(PHUABI — COTU CEPOBOIOPOIHON KUCTOTHI:

Zn+ S =7nS

C a30TOM HEKOTOPhIE METAJUTBI 00PA3YIOT HUTPHUIBI, PEAKIIHSI MPAKTUICCKH BCETa MPOTEKACT
IIPYU HarpeBaHUU:

3Mg + Nz = Mg3N2.

C yraepoaom o0pa3yroTcst KapOuIbl:

4Al1 + 3C = Al3C4.

C docdhopom — bochuasr:

3Ca + 2P = Ca3P2.

MeTtainsl MOTYT B3aUMOJICHCTBOBATh MEXKIY CO00i, 00paszyst HHTEpMETAITHYECKIE
COCTUHEHUSI:

2Na + Sb = Na2Sb,

3Cu + Au = Cu3Au.

MeTtannsl MOTYT pacTBOPATHCS APYT B APYTe MPH BHICOKOM TeMIieparype 0e3 B3auMOIeHCTBYSI,
00pasys CIIaBhI.

1. B3aumopeiicTBre ¢ KUCIOTaMu

HQSO4 +Ca= CaSO4 + H, 2HCI + Ca = CaC12 + H,



Bomnpocsl 115 3akpenJieHus1 TeOPEeTHYECKOr0 MaTeprasa K JadopaTopHoi padore
1. Kakue BentectBa Ha3BIBAaIOT MeTaLIIaMU?
2. Bce nu MeTamibl CioCOOHBI BRITECHSITH BOJOPO]T U3 KUCTIOT?
3. C yeM MOr'yT B3aMMOJEHCTBOBaTh METAJLJIbI?
4. OTIM4arTCs I METAJJIbI 10 XUMHYECKON aKTUBHOCTH?.

3aganus 105 1a00paTopHOil padoThI:
3amanue Ne 1. DkcriepuMEHTaIbHO UCCIIEYIUTE CBOMCTBA METAJIIOB.
3ananmne Ne 2. CocTaBbTE COOTBETCTBYIOIINE YPABHEHHS] XUMUUECKUX PEAKIIHA.

HNHCcTpyKUMSA M0 BBINOJHEHHUIO JIA00OPATOPHOH padoThI
1. O3HakoMbTeCh C MpaBUJIAaMH MO TEXHUKE OE30MacHOCTU IMpH padoTe B XHUMHUYECKOMN
1abopaTOpUM U paCIUIINTECH B )KypHaie no Th.
2. IlpoBeneHne XUMHUYECKOW PEAKIIMK: OKUCICHHE METAJIJIOB

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

-BHectn B mpoOUpPKYy CTPYXKKH Kelle3a W MOPOIIOK CEpPbl, aKKypaTHO BCTPSIXHYTh, HArpPeTh

npoOupky. BumHo, 4To oOpa3zoBaiiach Macca cyibdua xenesa.
-IIpoBecTr XMMHUYECKYIO DPEAKIIMIO MEXKIYy PAacTBOPOM COJISHOM KHCIOTHI M TabJeTKaMu
IIUHKA.
-Haneiite B hapdopoByro Tapenky JUCTHILTUPOBAHHOW BOJIBI, OCTOPOKHO BHECTH MTUHIICTOM
OUMINCHHBIA KycOouek HaTpusi. B pe3ynbTare BUAHO OypHOE BBIJCICHHE BOAOPOAA, a IMPH
oMoy GeHonpTarenHa MOXHO 00HAPYKUTH 00pa30BaHUE MICTOYH.
-Buectu B mpoOupky Kycodku kenesza, n06aButh 10 % pactBop cynbpara memu. Yepes
HEKOTOPOE BPEMsI MOXHO 3aMETHUTh TOsBICHUE Oyporo HajeTa Ha KyCOodykax jkeie3a. JTo
TOBOPUT O TOM, YTO MPOM30IUIA XMUMHUYECKas PEaKIUs MEKIY METANIOM U COJbi0 Ooliee
ciaboro Merasuia.
3aMUIINTe HaOII01aeMble SIBIICHUSI.

MeTtoauka aHaIM3a pe3yJIbTATOB, OJYYCHHBIX B X0/€ J1a00paTOpHOH padoThl
Hcnonb3yst THCTPYKIUIO MO BHIOJHEHUIO IPAKTUYECKOTO 3aHATHUS, IPOBEINUTE OTIBITHI.
2. Craenyrouuil onsIT ciaexyeT HauuHaTh TOJIBKO MOCTe MOJHOrO pa30opa MpeiblIylero omnbiTa.

p—

ITopsinok BeINOJHEHHA 0TYETA MO J1a0opaTOpHON padore
1. B Terpanu ais mpakTHUECKUX 3aHATHH 1 JJaOOPaTOPHBIX pabOT HAIMIIUTE HOMED, HAa3BAaHHUE U
y4eOHYIO 11eJb paOOTHI.
2. OTBeThTE HAa BOMPOCH ISl 3aKpEIVICHUS TEOPETHYECKOTro Marepuaia K JabopaTOpHOU
pabore.
BEINOTHAB OTIBITHI, 3aMUIIATE HAOIIOICHHSI B TAOJIHILY U BHITIOJIHUTE 3a/1aHUE.
4. 3anummre BBIBOJ O MPOJETIaHHOM paboTe, 0Tpa3uTe, Ha CKOJIBKO YCIIEHIHO Bbl cipaBMIINCEH C
yueOHBIMU 3a/ladyaMH  JJabopaTOpHOM padoThl W peajau3oBaHbl JH 00pa3oBaTeiIbHbIC
pe3ynbTaThl, 3asBiaeHHbie B0 PI'OC

(98]

O0pasen oT4yéra no J1aboparopHoi padore
JlaGoparopHasi padora Ne «CBOWCTBa METAJLJIOBY.
YuebHast nejib: 0TpabOTaTh HABBIKU COCTABIICHHUS] YpaBHEHUN XMMHUYECKUX PEAKIIMH.
OTBeThI Ha BONPOCHI [IJIs1 3aKPeNJIeHHs TeOPEeTHYECKOro MaTepuaJsia
K JJabopaTopHoii padore



B
A
T PP PRPPP
HasBanue Pucynox Hao0aronenns n ux
ONbITA TOTO 4TO 00bSICHEHUS YpaBHeHus peakuuii
aeJjaere

BobiBoj: BreimonHuB 3aganus 1a00paTopHOi paboThI s (CM. ydeOHbIe 3a/1a4u U 00pa30BaTeIbHbIC
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.[lpoznos, B.B.JIynusn , yuebnuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

IIpakTnyeckas padora Ne HemeTaibl M HX COeIMHEHNS

Il ey b: COBEPIICHCTBOBATh YMEHHS peIIaTh dKCIIEPUMEHTAIBHBIC 334, OCYIIECTBISATh
MpeBpaleHHs], aHATU3UPOBAThH PE3YIbTATHI OIBITOB.
OO0opynioBaHUE U PEAKTHUBBHI:
1) 3 mponymMepoBaHHbBIE TPOOUPKH C PACTBOPAMU XJ10puUOA HaAmpus, cyibphama Hampus,
Kapoonama nampus;
2) 4ucThie TPOOUPKH, CIUPTOBKA, YHUBEPCATBHBIM WHAUKATOP, 33KUM MPOOUPOYHBIN (MU
nabopaTopHbIi WTATUB), (hapPopoBast yamika Jjs BbIIIApUBAHUS;
3) peaktuBbl: CuSO4(TB.), XxuM. cTakaH c¢ Bojou, p-pel HCI (5%-mnsb1it), NaOH, BaCl,,
AgNO3, Nazsi03; NH4C1(KOHH.).
Th: 1) akkypamno padomams ¢ peakmuéamu u npudoopamu;
2) He cmeuwiusamey peaxmuenl 6e3 coO2nACO6AHUA C 3A0AHUEM;
3) mywiume cnupmoeKy, HaKpvleas KoJainauKkom.
Xon padoThl

3aganme 1. [IpoBepbTe CBOIO T'OTOBHOCTH K BBIMOJIHEHHUIO NMPAKTHUECKOW pPabOTHI —
BbIOEPUTE U OTYEPKHUTE BEPHBIE CYKACHHUS:

1) Bce rupokcuibl HEMETAIIOB SIBISIOTCS. KUCIOTHBIMU.

2) lNamoreHOoBO1OPO/IBI — CHITbHBIE BOCCTAHOBHUTEIIH.

3) IIpocTsle BemecTBa HEMETAILIbl — CUIIbHBIE BOCCTAHOBUTEIH.

4) Bce KHCIIOTBI — CUJIbHBIE DJIEKTPOJIUTHI.

5) Conu cepHOM KUCIIOTHI HAa3bIBAIOT KyIIOPOCAMHU.

6) ®eHon — Oosiee CUIIbHASI KMCIIOTA, YEM YTOJIbHAsL.

3ananue 2. KauecTBeHHOE onpeieieHHEe AHHOHOB KMCJIOTHBIX OCTATKOB.



Ornpenenure Kaxaoe U3 TpexX BEUIECTB (PacTBOPHI X1opuda Hampus, cyibhama nampus,
KapOonama Hampusa), HAXOIIIIMXCA B TPOOMpPKaX 0€3 HITUKETOK. 3aroIHUTE TaOIHILy,
HAIUIIATE COOTBETCTBYIOIIUE YPABHCHHSI XUMHUYECKHX PEAKIHA (B MOJEKYISIPHOM U HOHHOM
BHJIC) U clenaiiTe 0000IEHHBIN BBIBOM (3a cnpaskol oopamumecs k mabauye «Kauecmeennoe
onpeoeieHue UOHO8Y).

Ne mpobupku, pe3ynbrar HaOII0ICHUS

Merton onpeneneHus
I II I

PeakTus 1:

PeakTus 2:

®dopmyna BemecTsa

BeiBoasl. UToOBl ompeneanTh KadyeCTBEHHBIN COCTAaB aHMOHA, HEOOXOIUMO IPOBECTH

peaKIuu Ha BbIACICHUE HOHOB B BUJIE
. Ha non —

Ha MOH — (aHaTM3UPYIOLINN KaTHOH).

3amanue 3. JkcnepuMeHTAJbHAA 3a/1a4a.

OnbITHEIM yTeM npoBeaute cienyroiee npespamierue: CuSOy (TB.) — CuCly(TB.)

JlelicTByiITE 1O TJIAHY:

1) 3anumuTe ypaBHEHUS IPEANOIaraeéMbIX MPEeBpalleHUui U 00CyIUTe 3TOT IUIaH C COCEIOM
no napre. (Eciu comnesaemecs, obpamumecs K yuumernio.)

2) Onpenenure BeniecTBa, HEOOXOAUMBIE JIJIsl COOTBETCTBYIOMICH(-UX) peakiuu(-i).

3) IlpoBeauTe HEOOXOIMMBIE OMBITHI M CHAENAWTE BHIBOJ, OTBETUB Ha Bompoc: «Kakum
METOIOM MOKHO MOJYUYUTh COJIb CUJIBHOM KUCJIOTHI U3 COJM CHUJIIBHOM KHCIIOTHI U KaK BBIIECIUTH
COJIb U3 pacTBOpPa?».

3ananue 4. Ilpodaemusbiii onbiT «IlonyyeHue KpeMHHEBOH KHCJIOTHI MPH
B3aMMO/EHCTBHH ABYX COJIEH».



1) B npoOupky nHaneiire 2 mia p-pa Na,SiOs u go6assre p-p NH4Cl. Harpeiite ee. Yrto
HaOJronaere?

2) CmounuTe yHUBEPCAJIBHBIN MHIUKATOP BOJOM M MOJHECUTE €r0 K TOPJIBIIIKY MPOOUpPKH-
peakropa. IlompoOyiiTe OOBACHUTH NPOUCXOASAIIME H3MEHEHUS, OTBETHB Ha ClEeAyrollue
BOIIPOCBI:

a) Kak ruzponusyrorcs 3tu conu B pactBopax?

0) Yro BiMsgeT HAa XUMUYECKOE PABHOBECHE B PEAKIUAX IMApoau3a’

3ananue 4A. MpbiciIeHHBII JKCIIEPUMEHT.

Ilooymaiime u omeemvme:

B omny mpoGupky Hammmu 1 M ¢docdopHoil KuCIOTH, a B Apyrylo — 1 Mi pactBopa
THJIPOKCUIA Kayblus. 3aTeM B MpOOHMPKY C ¢GochopHOM KHUCIOTOM MO KamisMm J00aBisuin
TUAPOKCHUJ KaJbIUs, a B MPOOUPKY C THAPOKCUAOM KalbLMs — M0 KaruiiM pacTBop GhochopHoit
KHCI0Thl. OTBEThTE Ha BONpochl: «3MeHnTCcs 1 "cymma" OT nmepemMeHsl MecT ''ciiaraemsIX'', TO
eCcThb OyAeT Ju pe3yabTaT ONbITOB oAuHakoBbIM? Eciu na, To mouemy?». IloscHure oTBeT C
IIOMOUIbI0 YPaBHEHUI XUMUYECKUX PEAKIIUH.

IIpakTnyeckas padora Ne
HEMETAJJIBI U UX COEJUHEHUSA

3aoanue 1. 1,2,5



3aoanue 2.

PeakTuBbl: 3 mpoHyMepOBaHHBIEC TPOOUPKH C PACTBOpPaMH XJiopuda Hampus (1), cynepama
Hampusa (2), kapoonama nampus (3); paCTBOPBI XJIOpUIa OAPUS, COISTHON KUCTOTHI.

CHauaja UCIBITBIBAEM BCE PacTBOPHI ¢ moMolbio pactBopa BaCl,. IIpobupka, B KoTOpOit
HET 0caJiKa, — XJIOPHUI HATPHSI.

Jlanee moasepraeM aHalu3y C MOMOIIBIO PACTBOPA COJISIHOM KHUCIIOTHI JIBE OCTaBILHECS
npobupku. [IpoOupka, B KOTOpoi OyAeT HaONIOAAThCS BBIACICHUE Ta3a, COACPKHUT KapOOHAT
Oapwsi.

Ne mpoOupku, pe3ynbrar HabI0IeHUS
Merton onpeneneHus
1 2 3
P-p BaCl, - Ocagok 0Oenoro msera Ocanok 0eoro Bera
P-p HCI — — Bcekunanue
®dopmyra BemecTra NaCl Na,SOq4 Na,COs3
Ypaenenus peaxyuii:
1) Na,SO, + BaCl, = BaSO,| + 2NaCl SO4* + Ba’** =BaS0,|
Na,COs + BaCl, = BaCO3| + 2NaCl COs> + Ba®* =BaCO;|
2) BaSO4 + HC1 #

BaCOs3 + 2HCI = BaCl, + H,O + COy?
BaCO; + 2H" = Ba®* + H,0 + CO,»?1

BeiBoa: 4ToOBI ONpenenuTbh KaueCTBEHHBIH COCTaB aHMOHA, HEOOXOAMMO IPOBECTH
peaKuMy Ha BBIICICHHE HOHOB B BHIE ONPENEISEMOro ocamka wid rasa. Ha mom SO4>
KaueCcTBEHHBIM sIBIsIeTCS HOH Ba™ | Ha mon CO3> — non H',

3aoanue 3.

1. Cxema npeBpaieHus:

pacTBOpeHuE BaCl, BBIITAPUBAHUE
CuSOy (1) U CUSO4(paCTBop‘) U CuClz(pacmop.) 0 CuClygs,)
Ypasnenus: 1) CuSOy4 + BaCl, = BaSO,| + CuCl, — B pacTBOpe.
2) CuCl, BbImapuBaeM U MOJIy4acM KPUCTAJUIbI COJIH.
2. Cxema MOXeT OBITh U IPYTOM:
pacTBOpeHHUE NaOH HCI
BBITAPHBAHNE
CuSOy (1) U CUSO4(paCT30p,) 0 Cu(OH), U CuClz(pacmop.) 0 CuClygs,)
Ypasnenus: 1) CuSO4 + 2NaOH = Cu(OH); | + Na;SOq4
2) Cu(OH); + 2HCI = CuCl, + 2H,0
3) CuCl, BbimapuBaeM U MOJIy4aeM KPHUCTAJIIbI CONH.

3aoanue 4. Ilonyuenue KpemHuegoil Kuciomsl RPU 63aUMOOCICIMEUN 08YX COJIeIl.

[Ipy cauBaHMKM pacTBOPOB CHUJIMKATa HATpUs M XJOPUAA AMMOHHUS HEOXUJAHHBIM
CTaHOBUTCS IMOSIBIIEHUE B PEAKIMH CTYEHUCTOro OeJIOoro ocajika U 3arnaxa aMMHuaKa, Tak Kak Mbl
3HaeM, YTO aMMHaK BBIJENISETCS TOJIBKO IMPU B3aUMOJAECUCTBUU COJEH aMMOHHUS CO IIeJIoYamu, a
B ONbITe OblJIa UCMOJIb30BaHA coJib. CUTYyallsi HECOOTBETCTBHUS pa3pelaeTcs MyTeM HalmuCcaHus
YpaBHEHUH THIPOJM3a COJM AaMMOHHUS U CHUIUKara. BeisgcHseTcs, 4YTo y cojedl —
IPOTHBOIOJIOXKHBIN TUI THAPOIIH3A.

Si05” + 2H,0 > H, SiO; + 20H

2NH4+ +20H < 2NH3 - H,O NH3T

T
Na,SiOs + 2H,0 + 2NH4CI = H; SiO3| +2NaCl + 2NH,OH ™




H,O

BriBO1: comM, THAPOIU3YIOMHECS MO PA3HOMY THITY, MOTYT YCHJIMBATh THIPOJIU3 APYT
JpyTa; YCUIIEHWE THUIPOJH3a TMPOWCXOAUT TPU CBS3BIBAHUUM MOHOB B T'a3000pa3HbIC BEIIECTBA
WJIM BEIIECTBA, BHIMAIAIOIINE B OCAIOK, a TAK)KE ITPU HArPEBAaHUH PACTBOPOB.

3aoanue 4A.

PesynpTar cnuBaHuMs pacTBOpPOB (GOCHOpPHON KHCIOTHI M THUIAPOKCHAA Kaablus OyaeT
pa3HbIM, TaK Kak B MEPBOM ciydae (MpU MOCTEIIEHHOM J00aBICHUU THUIPOKCHUIA K KHCIIOTE)
M30BITOK KHCIIOTHI TPUBOAUT K 00PA30BaHMUIO KUCIIBIX COJICH, PpACTBOPUMBIX B BOJIC:

1) H3PO4 + Ca(OH), = Ca(H,PO,); + H,O (auruapodocdar kambius)

2) Ca(H,PO4), + Ca(OH), = CaHPO; + H;O (ruapodocdar KaabIus)
UT. I

Ocanok mosBISETCS HE Cpa3y.

Eciu Kk THAPOKCUAY KalbIlMs IOCTEIICHHO MNPHIMBaTh (POCHOpHYIO KHUCIOTY, TO €ro
M30BITOK Ccpa3y NpHBEACT K o0Opa3oBaHUI0 ocajnka oprodocdara kampmus — CpeaHen
HEPacCTBOPUMOU COJIH:
3Ca(OH)2 + 2H3PO4 = Ca3(PO4)2l + 6H20

[Tpu nanpHEleM 100aBICHUN KUCIOTHI 3Ta COJIb PACTBOPUTCS, MPEBPATUBIIUCH B KUCIYIO.

Cnucok JinTeparypbl

B.B Epemun Xumus . 10 xnace (6a3oBbiit yposenb) : B.B. Epemun, H.E Ky3smenxko, B.U.
Tepenun, A.A.lpoznos, B.B.JIynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢

JladopaTopHoe 3aHATH «CKOPOCTH XUMHYECKHUX Peaklnil. XMMHYeCK0e PABHOBECHE)

Omzrit 1
BrusiHue KOHIIGHTpallMM pearupyroniux BeENIeCTB, TEMIEpaTyphl W KaTajau3atopa Ha
CKOPOCTb B3aUMOJEHCTBHS MOUA Kausl C IEPOKCUIOM BOJIOPOJA:

2KI + 3H,0, = 2KOH + 2H,0 + L, + O,,

B derbipe nmpoHymMepoBaHHbIE NPOOMPKHM HaleWTe 1Mo 3 MJ pacTBopa MOJAMJA Kajlus pa3HOM
KOHIIGHTPAallMl W TEeMIIepaTypbl COTJacHO IpHBEIEHHOM Hmxke Tabnuue. /lo6aBbTe BO Bce
NpPOOMPKH HECKOJBKO Kamelb KpaxMalbHOIo Kieiictepa ans oOHapykeHHs Hoja. 3arem
npusenTe, 10 BO3MOXKHOCTU OJHOBPEMEHHO, BO BCEe MPOOMPKH MO 2 MJI HEpOKCHJIAa BOJOPOA
OJIMHAKOBOH KOHIIeHTpauuu. Habmonenus 3anummre B TaOIuUIy.

Beinonnenue paboTsr:

B uerpipe mpoHymepoBaHHBIE NMPOOHMPKH HAIWIM MO 3 MJI pacTBOpa HMOAMJA Kalus
pasHOi TeMIiepaTypbl U KOHIIEHTpPAIMH, COTJIaCHO MPHUBEIEHHON HMKe Tabnuue. B kaxayo u3
npoOMpoK 100aBUIM HEMHOIO KpaxMallbHOTO KieicTepa g OOHapyKeHus Hopaa. 3aTeM B
KaXIyl0 TpOOHMPKY NPWIMIM HEMHOTO MEpPOKCHJA BOAOPOAA OJMHAKOBOW KOHIEHTPAIHH.
Hab6nronenus 3anecem B TabiuiLy:

Ne Conepxanne TlocenoBaTenbu Brnusnane KaKOro
POOUPKHI POOUPKHU OCTb MOCUHEHHUsA | pakTOopa  CKa3aJloch  Ha
pPacTBOPOB CKOPOCTh PEaKIu Vp
1 04% KI 1pu PactBOp B Hukakux
KOMHATHOM npoOupke MTOCUHEN | JOTOTHUTEIBHBIX (PaKTOPOB
TeMITEpaType MOCIIC JTHUM




2 0,4% KI rops- PactBOp mocunen [ToBblilIeHHE
i MI'HOBEHHO TEMIIEPATYPbl YBEIMUMBAET

CKOPOCTh peakluu
3 04% KI ¢ PactBop B aTOl BreiBog u3  cdeps
CuSO, npooupke IIOCHUHEI | peaKkLuu OJIHOTO u3

TPETbUM npoaykros (KOH)

4 0,8% KI PactBop B 3t1OM [ToBbiIEHUE
npooupke MOCUHEN | KOHIEHTPAUd  UCXOIHBIX
BTOPBIM BELIECTB YBEJINYUBAET

CKOPOCTh peaklnu

2KI + 3H,0, — 2KOH + 2H,0 + I, + O,

Onglt 2

Bnusuue TEMIICPATYPbI, JaBJICHHA U KOHOCHTPAKMKU BCIICCTB HA PABHOBCCHEC B CHUCTCMC!

2NO,

KpacHO-0ypbIit

< N0, + @

OJleIHO-KeNThIN,
o4YTH OecrBeTHbIH

a) Jaubl Tpu npobupku, HanogHeHHble OypbiM NO?2. J/IBe U3 HUX 3aKpbITHl TPOOKaMH, a
onHa — mopiiHeM. OcTaBUB MPOOUPKY C TMOPUIHEM KaK KOHTPOJbHYIO, MOTPY3UTE OJHY
npobupky ¢ NO2 B ropsiuyio BOAy, a JIpyrylo — B XoJoaHywo. Yepe3 2—3 MHMH cpaBHUTE
OKpacKy razoB B ATHX MPOOUpKax C KOHTPOJbHOW M 3alUIIMTE HAOMIOAEHUs B Tabmuiy. 0)
BeicTpo coxmuTe Ta3 B mpodupke nmopiHeMm Ha 2/3 ee oO0bema. Kak m3MeHmIach okpacka rasa
npu cxatun? Kakoif cTaHOBUTCS OKpacka rasza uepe3 2—3 ¢ mocie cxarusi? beicTpo oTmycTure
NOpLIEHb B OOpPaTHOM HalpaBlIiEHWH, yMEHbIIas JaBieHue. Kakoil craHeT okpacka rasza uepes
5—6 c nocne pacmupenus razoB? HabmroieHust orpa3ute B Ta0IHIIE U CIETATe BHIBOIBI.

Beinonnenue paboTs:
a) B Tpex BhIJaHHBIX ITpoOHpKax HaxoauTes Oypelid ra3 NO,: oJHa U3 HUX C

IOPIIHEM, a JBE JAPYTHE 3aKpbIThI IIpoOKkamMu. [IpoOupku ¢ 1mpoOkaMu ITOTpy 3HIH
OJTHY B TOPSUYIO BOJY, JAPYTYIO B XONOAHYIO. Uepe3 HECKOMBKO MUHYT CPaBHUM
OKPACKy ra30B B 3THUX HIPpoOUPKAxX ¢ KOHTPOIIbHONU. HalimoqeHus 3aHeceM B Tal-

THITY.
N3menenue CwmereHre paBHOBECHS
OKpacku
HarpeBanue I[Ber raza cran
0ojiee  HACBHINICHHBIM U 2N02 -— NZO 1
OxnaxaeHu Iser rasza
e noOJIeHEI, CTall CBETJIO- 21\]02 -— NQO 4
KEITHIM -

6) BricTpo cxanu ra3z B npoOUpKe ¢ mopiiHeM. Yepe3 HECKOJIbKO CEKYH]I MOCHe CHKATHS
I[BET rasa craj OJeTHO-KeNThIM. BbICTpo omycTuiu nopiieHs B 0OpaTHOM HampaBieHuH. Yepes
HECKOJIBKO CEKYHJl IOCJe pacIIUpeHHUs IBeT raza BHOBb CTall TeMHO-OypbiM. Habmiomenus

3aHECeM B TaOJIHITY.




W3menenue okpacku

CwMmelieHre paBHOBECHS

Cxatue IlBer  raza  cran —
0JIeTHO-KENTHIM 2NO, N,204
Pacmmpenue BET raza cTan -
p L[ 2 N02 - N20 4
TEMHO-0YpPBhIM -—

BBIBOI[I Ha XUMHWYCCKOC PABHOBCCHUC BJIMACT TCMIICpATypd, a4 TAKKC Ha CHUCTCMBI C
HU3MCHAIOIMMCS 00BEMOM BIIHSIET JaBJICHHUC.

OcHoOBHas uTepaTypa:
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