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BBE/JIEHHE

Hacrosimee meTtoauueckoe mocobue Mo BBITOJHEHHIO MPAKTHYECKUX U Ja0OpaTOpHBIX
3aHATUA TO JAUCUUIUIMHE XHMHSI COCTAaBIIEHO B COOTBETCTBUU C ['OCynapCTBEHHBIM
00pa30BaTeNbHbIM  CTAaHAAPTOM JlanHbIE  pEKOMEHJAIMHM  COAEP)KaT  HEOOXOIMMBIH
TEOPETUUECKHUI MaTepuan ajs paboThl.

MeTtoauyeckoe mocobue MpeaHa3HaueHO JUIsl CTYIEHTOB M IpernojaBaTeliell CpeaHuX

ClicnuaJIbHbIX y‘lC6HBIX SaBCHeHHﬁ, HU3ydaromux JUCHUILIIINHY.

[Tpu BBHINOJHEHWM JAHHBIX MPAKTUYECKHX M JIAOOPATOPHBIX PabOT CTYACHT OCBaMBAET
o0111e KOMIETEeHIIUN:

Crermanuct «Coopy:KeHHE ¥ 9KCIUTyaTalis ra3oHe(TenpoBoI0B U Tra30HePTEXpaHIIIHII
[0 OTHONIEHUSAM 0a30BOM IIOATNOTOBKM JOKEH 001aaarh OOMMMH KOMIIETEHIUSIMM,
BKJIFOUAIOIUMU B ce0s CIOCOOHOCTE:

OK 1. Bribupats ciocoObl perieHus 3a1a4 npopecCuoOHaNbHON AESITEIbHOCTH TPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

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

OK 7. ConeiicTBOBaTh COXpaHEHHIO OKPYKaIOIIEH Cpefibl, pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHHUH KJIMMAaTa, IPHHIUIBI OEPEKHOTO TPOU3BOICTBA, IPPEKTUBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYALHSX.

HporpaMMa BOCIIMTaHHUA B pa6oqel“4 nporpaMme JUCHUILIMHBI OTPAXKACTCA YCPE3 LECJIU U 3aJa4n
BOCITMTATEIbHOM pa6OTI)I B paMKax yq€6HOI>'I JUCHUIIIIMHBI, 4 TaKKC JINYHOCTHBIC PE3YJIbTAaThI:

[{enu n 3agaun BoCOUTATENbHON pabOTHI B paMKax yueOHOU Kox nuanOoCTHBIX
JUCLUIUINHBL: pE3yJIBTaTOB B
COOTBETCTBUHU C
paboueit
IIpOrpamMMoin
BOCIIMTAHMUS

Oco3HaBaTh ce0st rpaXXIaHMHOM U 3aIIIUTHUKOM BEITHMKON CTPAHBI.

JP 1
ITposiBIATE AKTUBHYIO TPAKIAHCKYIO MO3MIMIO, JEMOHCTPUPYIOLIUI
MPUBEPKEHHOCTh MPUHIUIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH,
DKOHOMHUYECKM AaKTHBHBIH M Yy4YacCTBYIOIUMH B CTYIEHYECKOM U
TEPPUTOPUATIBHOM CaMOYIIPaBJI€HWH, B TOM UHCJIE Ha YCIOBHSX JIP 2

T00pPOBOIHYECTBA, MPOAYKTUBHO B3aMMO/ICVCTBYIOLLIMI u
YYaCTBYIOIINH B ACATEIHPHOCTH OOIIECTBEHHBIX OpraHU3AIIH.

Cobmto1aTh HOPMBI MIPABOTMIOPSIIKA, CIENOBATh UaeaIaM IPakJaHCKOTO
obmecTBa, oOecrieueHHss OE30MAaCHOCTH, TpaB W CBOOOJ TpakIaH
Poccun. bBbITb  JOSIBHBIM K YCTAHOBKAM U NPOSIBICHUSAM
MpPEACTaBUTENCH  CyOKyIbTYyp, OTIMYAOIIMA HWX OT Tpynm C JIP 3
JECTPYKTUBHBIM U J€BUAHTHBIM TMOBeJIeHUEM. JleMOHCTpupoBaTh
HEMIPUSATHE W TMPEAyNpexaaTh COIMHAIBHO OMAacHOE IOBEACHHUE

OENNKAEONTITIAY




[TposBIATH M JEMOHCTPUPOBATH YBAXKEHUE K JIIOJSIM TPYAa, OCO3HABATh
[IEHHOCTh COOCTBEHHOro Tpyaa. CTpeMuThcsi K (QOPMHUPOBAHUIO B
CeTEeBOH cpene JIMYHOCTHO M MPOECCHOHAIBHOTO KOHCTPYKTHBHOTO JIP 4
«uu(poBOro cienar.

JleMOHCTpUpOBaTh  NPHUBEPKEHHOCTb K POAHOM  KYJIbTYpE,
HCTOPUYECKOW MaMsTH Ha OCHOBE JIIOOBU K PomuHe, ponHOMY Hapomy,
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 YHHKAIbHOCTh B Pa3IUYHBIX CUTYalUsAX, 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 COXpPaHEHHUIO, TPEYMHOKEHUIO U JIP 8
TPaHCIISILUU KYJIbTYPHBIX TpaauLui u LEHHOCTEHN
MHOTOHAIIMOHAJILHOTO POCCUHUCKOTO TOCY/1apCTBa.

Co0uto1aTh ¥ MPOIAraHAUPOBATh MPaBWIIA 3I0POBOTO M 0OE30IMaCHOTO
oOpa3a KU3HHU, CIOpTa; MpeaymnpexaaTb JIud0 MPeoosieBaTh
3aBHCHMOCTH OT ajJKorojs, Tabaka, IICHXOAaKTHUBHBEIX BEIICCTB, 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€30MMacHOCTH, B TOM YHUCIIC ITU(POBOH. JIP 10
[TposBNATH yBaXk€HHE K 3CTETUYECKUM LIEHHOCTSIM, 00J1a/1aTh OCHOBaMHU
ACTETUYECKOMN KYJIBTYPBI. JIP 11
[TpyHMMaTh cemMeiHble LIEHHOCTH, OBITh TOTOBBIM K CO3JaHUIO0 CEMbU U
BOCIIMTAHUIO AETEH; JNEMOHCTPUPOBATH HENPHUATHE HACWINSA B CEMBE, TP 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
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IPAKTUYECKHUX 337a4 B IOBCEAHEBHOW >KM3HH, MPENYNPEXKIACHUS SBICHUM, HAHOCALIUX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILEH Cpefe.
[Ipu BBIOMHEHMM AAHHOTO BHJAA paboT BBl JOKHBI OCBOMTH AKCIEPUMEHTAIBHBIC
OCHOBBI XuMuu. B gactHOCTH:
e [IpaBuna OezonacHOCTH IpU pabOTe ¢ EAKUMU, TOPIOUYUMU U TOKCUYHBIMU BEIIECTBAMHU.
o IIpoBeneHne XMMHYECKHUX PEAKLIUK B PaCTBOpAX.
o IIpoBeneHre XMMHUYECKUX PEAKLIUN [IPU HATPEBAHMH.
o KauecTBEeHHBIN U KOJIMYECTBEHHBIN aHAIN3 BEIIECTB.
e Ormnpeznenenue xapakrepa Cpeibl.
e Hupukaropsl.
o KauecTBeHHBIE peakiuy Ha HEOPraHUYECKHUE BELIECTBA U NOHBI.
e OrtaenbHbIE KIACCH OPraHUYECKUX COCIUHEHUM.

JlaHHBIE METOIMYECKHE YKa3aHWs NpeAHa3HAYEHBbI NI 3aKpEIUICHUS TEOPETUUYECKUX
3HAHMA W TMPUOOPETCHUS HEOOXOMUMBIX MPAKTUYECKHX HABBIKOB M YMEHUH IO
nporpamme auciuiiiabl bI1.09 Xumus mnsa cneuunansHoctu 08.02.01 CtpouTenscTBo U
JKCIUTyaTalus 3JaHUN U COOPYKEHUU
B cOopHuke conep:karcs METOAUYECKHE YKa3aHHs 10 BBIMOJIHEHUIO JIaOOPaTOPHBIX
pabort u MPaKTUYECKUX 3aHATUH, YKa3aHHBIX B COJICpKAHUU.

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

[Ipu BBINIOJIHEHUY J1A0OPATOPHBIX PadOT U MPAKTUYECKUX 3aHATHH CTYIEHT JOJKEH:
3HaTh:

— OCHOBHBIE KJIaCChl HEOPIaHUYECKUX COEAMHEHUN U UX CBOMCTBA, CTPOCHUE aTOMa, TUIIBI
XUMHUUYECKHUX PEAKLMH U CBA3EH, TeopHIo 3JIeKTpOIUTHIECKON aucconuanuy, Ilepuoanuecknii
3aKkoH U llepuoanyeckyro cucreMy xumudeckux 3ineMeHToB /[, 1. Menneneesa;

— Teopuro XuMHUYECKOTO CTPOEHUS OpPraHUUYECKUX coeauHeHnid A. M. bytiiepoBa, Ha3BaHus
IpeJICTaBUTENIe TOMOJIOTUYECKUX PSAJIOB OPraHUYECKUX COETMHEHU, UX CTPOEHNE, CBOWCTBA U,
CHOCOOBI NOTYYEHUS;

— IIpaBuna no TexHuke 6€30MacCHOCTH MpHU pabOTe B XUMUUECKOH J1a00paTOpuu.

Ymersn:

— MPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHAa U KaUeCTBEHHbIE pEeaKLiK HOHOB, ONPENEIATh
PEaKIUIO CPelbl paCTBOPOB COJIEH;

— 0XapaKTEepU30BBIBATH CBOMCTBA METAJIOB HA OCHOBAHUU MX I0OJI0KeHUA B [Iepnoandeckoit
CUCTEME XUMHUYECKHX ieMeHToB [[. 1. MenneneeBa, CTpO€HUs aTOMOB B 2JIEKTPOXUMUYECKOM
pALy HAIPSKEHUN METAILIIOB;

— MPOBOAUTH PeaKIUH Ja00paTOPHBIX CIIOCOOOB MOJIYUYEHHUs YIIIEBOIOPOIOB: METaHa U
ATHUJIEHA, aJIbJIETU/IOB, KAPOOHOBBIX KUCIIOT U CJIOKHBIX 3(PUPOB;

— pacro3HaBaTh OpraHUYEeCKHE BEeCcTBA (M3yUYEeHHBIE TI0 IPOrpaMMe) Ha OCHOBE UX CTPOEHUS
U CBOMCTB;

— OIKCHIBaTh CBOMCTBA OPraHUYECKUX BEILIECTB, COCTABIIATh YPABHEHUS PEAKIUI.

IIpaBuJia BbINOJIHEHHUS JJA00PATOPHBIX PA0OT M MPAKTHYECKHUX 3aHATHI

1. CTy#eHT NOJDKEH MpUWTH Ha Ja0opaTOpHOE 3aHATHE MOATOTOBJIEHHBIM IO JAHHOW TeMe.
2. Kaxaplii CTyIE€HT JAOJDKEH 3HaTh IpaBWia IO TEXHHUKE O€30MacHOCTH MpH padoTe B
XUMHYeckol  jabopatopun (M mnpu paboTe ¢ peakTHBaMM B JIaHHOM  pabore).
3. ITocne npoBeneHus pabOThI CTYIEHT MPEACTABIISAET TUCbMEHHBINA OTYET.

4. Jlo BBIMOJHEHMs Ja0OpaTopHOM paldOoThl y CTyJIEHTa MPOBEPSAIOT 3HAHUS 110 BBISIBICHUIO
YPOBHS €0 TEOPETUUECKOW MOATOTOBKH MO TAHHOUN TEME.



5. Otuer o mpoaenaHHOM paboTe CleAyeT BBIOMHATH B paboyeil TeTpaau B KIETKY.
CopneprkaHue 0TUETa yKa3aHO B OIMCAHUU JIAOOPATOPHON PabOThI WIIN MPAKTUYECKOTO 3aHATHUS.
6. TabnuIel ¥ PUCYHKH CIIEAYET BHIMIOIHATH KapaHalloM, 3aIICH — CHHUM WJIH YEPHBIM I[BETOM
[acThl UM YepHUI. PUCYHKH BBINOJIHAIOTCS B JIEBOW [TOJIOBUHE JIUCTA, HAOIIOJEHUS U BBIBOJBI B
MpaBoOil 4acTU JUCTA. YPaBHEHUS PeaKlUii 3alIUChIBAIOTCSA BO BCIO CTPOKY (ITOC)I€ HaOMIOeHUN U
BBIBOJIOB).

7. 3adeT MO JaHHOMU JTa0OPaTOPHON PadOTEe MM MPAKTHYECKOMY 3aHATHUIO CTYACHT IOJIy4aeT MpH
HOJIOKHUTEIIBHBIX OLIEHKAX 32 TEOPETUYECKUE 3HAHUSI U OTYET 110 JIaOOpaTOpHOH paboTe Uil
NPAaKTUYECKOMY 3aHSATHIO, OOLIHIA 3a4eT — MPH HAIWYHH 3a4E€TOB 110 BCEM J1a00PaTOPHBIM
paboTaM UM MPaKTUYECKUM 3aHATUAM.

ITPABUJIA PABOTHI B XUMHUYECKOM JJABOPATOPUH

1.1. OBIIME MPABUJIA PABOTHI B XUMHWYECKOMN JIABOPATOPUU

JIaGopatopHbie pabOTHl U HEKOTOPBIE MPAKTHYECKUE 3aHATHUS MMPOBOJAT B CIIELUAIBHO
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 MpaBWiIaMU PabOThl B XMMHUYECKOM TabOpaTopHH.
1. Pabouee mMecTo comep)KUTE B YHCTOTE WU TOPSIKE, HE 3arpOMOXKIANUTE €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 paboune MecTa peakTHUBBI 001Iero noib3oBanus. Eciu HeT yka3zaHuii 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 HUCMONB3YHTE AUCTUUIMPOBAHHYIO BoAy. Cyxue peakTuBbl 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 OCTOPOXHOCTH COOJIO/IaliTe MPU paboTe SIIOBUTHIMUA U BPEIHBIMU BEIIECTBAMH, 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. Tlocne OmMBITOB OCTAaTKU PEAKTUBOB CIMBAalTE B PAaKOBHHY IoOcie pa30aBieHHUs BOAOH.
Mertannel coOupaiiTe B OTBEJEHHYIO M JTOro CKISIHKY. OCTaTKW arpeccuBHBIX U
JIOPOTOCTOSIIINX PEAKTUBOB COOMpANTE B ClIELMAIbHbIE CKIISTHKU.
9. He Ttporaiite, He BKJIIOUaiiTe W He BBIKIIOYaWTe Oe3 paspeuieHus pyOWIbHUKH U
AIIEKTPUYECKUE PUOOPHI.
10. B naGoparopuu coOnromaidiTe TUIIMHY, HE 3aHUMaWTeCh MOCTOPOHHMMHU JI€lIaMH, HE
IIPOBOJAMTE OMBITHL, HE OTHOCSAIIMECS K JAHHON JlabopaTopHOW paboTe WM NMPAKTUYECKOMY
3aHATHUIO M HE ONMCAHHBIE B METOIMYECKOM YKa3aHUU.

CryneHTtam cienyer 3apaHee TOTOBUTHCS K JaOOpaTopHO paboTe WM MPaKTUYECKOMY
3aHATUIO. BhIMonHeHuIo nabopaTopHOi paboThl WM MPAKTUYECKOTO 3aHATUS INPEAIIECTBYET
colecenoBanue ¢ mpernoaaBareneM. [1oAroToBky pekoMeHAyeTcsl HaUMHATHh C W3Y4YEHUS Teo-
pPEeTHYECKOro Marepuaia, OTHOCSIIErocs K JaHHOM pabore. HeoOxomumo TBEpIO YCBOUTH
OCHOBHbBIE TEOPETUUECKHE MOJOKEHHS, 3aKOHBI U UX MAaTEMaTUYECKUE BBIPAKECHHUS.



Ilepen BbImONHEHUEM pPAOOTHI CIIEAYET O3HAKOMUTHCS C METOIMKON MpOBEACHUS
9KCIIEPUMEHTA, U3YUUTh IPUHLHUI JeHCTBHUS MPUOOPOB U YCTAHOBOK, MOHATH Ledb padoThl. [Ipu
BBITIOJIHEHUH J1A00PATOPHON pPabOThl MM MPAKTHUYECKOTO 3aHATHS BHUMATEIBHO CIEIUTE 32
XOJIOM ombITa. B ciydae HeynayHOW IOCTaHOBKHM OIBITAa, IPEXKIE YEM €ro MOBTOPUTH,
YCTaHOBUTE TNpHUYMHY Heynauu. [locrme okoHUaHus pabOTHl HEOOXOAMMO BBIMBITH TOCYAY,
MIPUBECTHU B MOPSIOK pabouee MecTo.

3a YUCTOTY M TOPAJOK Ha paboyeM MecTe OTBEYaeT CTYIEHT, a B Ja0OpaTOpHH -
OEKYpHBI CTyneHT. [lexXypHblii NpuHUMaeT padouee MECTO Y CTYIEHTOB, 3aKOHYUBIIMX
BBINIOJIHEHHE JTa0OpaTOPHON pabOThl WM MPAKTUYECKOTO 3aHATHS, W CAAeT JIabopaTOpHUIo
nabopanty. KpomMe Toro, AeKypHbIi CTYJACHT JOJKEH MOJIYYUTh y JabopaHTa Bce HEOOXOAMMOe
JUI TIPOBEICHUS JAaHHOH J1abopaTOpHOW pabOThl WM TNPAKTHYECKOTO 3aHATHS, a IIOCie
OKOHYaHUsl pabOTBHl WM 3aHATHS - claaTh. llocie BhIMONHEHUA JTaOOPATOpPHON PAaOOTHI WK
NPAaKTUYECKOT0 3aHATUS CTYACHT JOJDKEH OOPMHUTH OTUET U CAATh €r0 MPETo1aBaTeNko.

OTueT 10/1:K€eH COAePKATH CJIeAYIOlUe CBeIeHUsI:
. HazBanwue pa®oThI Wiin 3aHSTHS.
. Henb pabOThI WU 3aHATHS.
. OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI
. Homep u Ha3BaHue omebITa.
. Kparkoe onucanne xona paboThI WK 3aHATHS C YKa3aHUEM YCIIOBUH MMPOBEICHUS OTIBITA.
. PUCyHKU 1 cXeMBI UCTIONIb3YEMBIX TPUOOPOB.
. Habnroienus u ypaBHEHUs peaklui.
. Pacuersl, TabauIel, rpad UK.
. BeiBog.

Ecnu B nabopatopHbix paboTax WM MPAKTHUYECKHUX 3aHATHSAX HEOOXOIUMO MPOBOAUTH
pacuéTel, CleAyeT HUMEThb B BHUAY, 4YTO M3JMIIHSAS TOYHOCTH B pacyueTax, 3HAYUTEIBHO
MPEBBIIIAIONIAS YKCIEPUMEHTAIbHYIO TOTPEIIHOCTh, HE MOBBIIIAET TOYHOCTh pe3yibTara. J[is
YHCJIOBBIX 3HAYCHUH PACCUMTBHIBAEMBIX BEIUYHMH JOCTATOYHO 3-4 3Havamme Tupbl (YUCIOo
3HAKOB, CTOSIIIMX IOCJIe MPEAIISCTBYIOMMX UM Hylel). Yucno 3Havammx nudp HE clueayeT
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 yucia. [loaToMy nmpaBuiIibHON OyZAET 3ammuch ¢ TOYHOCTBIO 10
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
napajuieNIbHBIX PEe3yIbTaTOB M3MEPEHUI W HAalUTH CpelHee apu(MeTHIecKoe 3HaYeHNEe, KOTOpOoe
Oyzer OosiblIe BCEro NpuOIMKaThCS K MCTHHHOMY 3HAYEHUIO.

IIpn 00paboTke pe3ynbTaTOB CIEAYET OMPENENSITh a0COMIOTHYI0 M OTHOCHUTEIIbHYIO
OLIMOKY U3MEpPEHHsI JaHHOH BEJTMYUHBI.
AOcomoTHas ommOKa ITOKa3hIBaeT, Ha CKOJBKO

O 0 1N DN B~ W~

JaHHas u3MepseMas BeTUYMHA OOJbIlIe 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. JIABOPATOPHASA XUMHUYECKAS ITIOCY JJA
B xumudeckoii 1abopatopun 04eHb YacTO MPHUXOJUTCS padOTaTh C MOCYIOW U3 CTEKIa

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

1. [Tocyny oO1iero Ha3HAYCHHUS;

2. Ilocyny cnenuanbHOTO Ha3HAYEeHUS;

3. MepHyto nocyny;

4. ®apdopoByro nocymy.
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1.2.1. Ilocyna o0uiero Ha3HaYeHHUs
[Tpobupku (puc.l.) UCIONB3YIOT JISI TPOBEIACHHUS XUMUYECKUX OMBITOB C HEOOIBITUM
KOJIMYeCTBOM BemiecTB. [IpoOupku MOryT OBITh IIUIMHAPUYECKHE W KOHWYECKUE. XPpaHsT
npoOupKH B mTaTuBax. [lepeMenmBaHue BEMIECTB B HUX MPOBOASAT BCTPSIXUBAHUEM TPOOUPKH,
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HAHOCS HEOONBIION yAap MajiblieM IO HWXKHEH YacTh MpoOupKH. MOIOT MPOOUPKHU € TTOMOIIBIO
epiia.

Kon6st (puc.2.) ObiBatOT pa3HOi BMECTUMOCTH (OT 1-2 JIUTPOB 10 25 MHJUTHIUTPOB) U
pa3Hoil POpMBI: IIIOCKOAOHHBIE, KPYIJIOJAOHHBIE, KOHUYECKHEe, KOJI0bI Bropiia.

Crakansl (puc.3.) MoryT ObITh pa3HoOil BMecTUMOCTH (0T 1 uTpa 10 25 MUUTUIIUTPOB),
pa3Hoil popMbl, pa3HbIE MO BBICOTE U IIUPHUHE, TEPMOCTONKHE U HETEPMOCTOHKHUE.

Boponku (puc.4.) 6pIBalOT pa3inuyHOi (GOPMBI U pa3MEpOB, U B 3aBUCUMOCTU OT 3TOTO
UMEIOT Pa3HOE HAa3HAYCHHUE.

1.2.2. Ilocyna cnienquaJbHOr0 HA3HAYEHU S

DKcukaTopsl (puc.S.) IPUMEHSIOT ISl XpaHEHUS BEUIECTB, JIETKO MOTJIOMIAIONINX BIary,
U JUIS BBICYILIMBAHUS BellecTB. I 3TOro B HWKHIOIO 4acTh HKCUKATOPa IOMEUIAIOT BEILECTBA,
KOTOpbIe crnocoOHbI moriomarsk Boay: CaCl, (6e3Bomnsbiii), H,SO, (koHIeHTpUpOBaHHAS),
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 nHawyamom paboOThl OIOPETKH 3aKpEIUISIIOT B MITaTHUBE. 3aloJHAIOT OIOPETKY
KHUJIKOCTBIO CBEPXY uYepe3 BOPOHKY TaK, YTOObl BHYTPH HAXOIMWJICA pacTBOp 0€3 Iy3bIPbKOB
Bo3ayxa. Jlns ymaneHus my3bIphKOB BO3JyXa PE3WHOBYIO TPYOKY M3THOAIOT TaKUM 00pasom,
YTOOBI KOHYMK Kalujuisgpa OblT HapaBieH BBEPX, U BBITECHSIOT KUAKOCTBIO BECh BO3/IyX. 3aTeM
OIOPETKY 3aIOJIHSIOT JI0 HYJIEBOH OTMETKHU.

Mepubie koJObI (pHC.7.) HMCHOJB3YIOT [UIsl MPUTOTOBJIEHUS PACTBOPOB TOYHOM
KOHIeHTpanuu. Jlns 3Toro B KoJIOy BHOCAT TOYHYIO HAaBECKy CYXOro BeIIeCTBa WIU
paccuuTaHHBIH 00BEM HCXOAHOIO PacTBOpa. 3aTeM 1O MOJOBHHBI 00beMa KOJObI HATUBAIOT
TUCTHUIUTMPOBAHHYIO  BOAYy.  PacTBOp  TIIATENIbHO  MEPEMEIIMBAIOT U JOJIHBAIOT
TUCTHITMPOBAHHYIO BOAY 1O METKH, (mocieAanue 1-2 M Jydiie Mo KarisiM € MOMOIIBIO
nuneTky). [1oToM TIOTHO 3aKpBIBAIOT KOJIOY MPOOKOW W TIIATEIBHO MEPEMENINBAIOT PaCTBOD,
nepeBopaurBas Koja0y HECKOJIBKO pas.

1.2.4. ®apdoposas nocyaa

K dapdopoBoii nmocyze OTHOCAT TUTIIH, YALlIKH, CTYIKH, KPY>KKH, CTaKaHbI U T. 1. (puC.
9). Yamku W THUIJIM KCIONB3YIOT IS BBIMTAPUBAHUS JKHJIKOCTEH M MPOKATMBAHHS TBEPIBIX
BewecTB. OHM BbAEpKUBatOT Temreparypy Boiie 1000°C. 11t n3MenbueHus TBEPAbIX BELIECTB
UCTIONIE3YIOT CTYITKH.

1.3. HEPBAS IOMOIIBb ITPU HECYACTHBIX CIYYAAX

B naGopatopuu ObIBalOT ciydyau, TpEOYIOIIME HEOTIONKHOW METUIIMHCKOW MOMOIIH, -
Mope3bl PyK CTEKIOM, OXOTH TOpSYMMH IpeAMeTaMH, KHUCIOTamH, mienodyamu. B ocobo
CEPBE3HBIX CITydasx HEOOXOAUMO OOPATUTHCS K Bpady.

J11g oxazaHus MepBOii MOMOIIH B TaO0OPaTOPUU UMEETCSI alTeyKa.

1. IIpu paHeHWH CTEKJIOM YAAJIUTE OCKOJKH M3 PaHbI, CMAXKbTE Kpas paHbl pacCTBOPOM HOAa W
NEePEeBsHKUTE OMHTOM.

2. [Ipu okore pyK WM JIUIA PEaKTHUBOM CMOWTE PEaKTUB OOJBIIMM KOJMYECTBOM BOJIBI, 3aTEM
160 pa30aBIeHHON YKCYCHOM KHCIOTOH (B cilyyae 0>KOra Iejoubio), JM00 pacTBOPOM COJH (B
CJIy4yae 0Kora KMCJIOTOM), a 3aTEM OIISITh BOJIOH.

3. IIpu oxore ropsiueit )KUAKOCTHIO WM TOPSIYUM MPEAMETOM 000X KEHHOE MECTO oOpaboTaiite
CBEXKETPUTOTOBJICHHBIM PACTBOPOM IEPMaHTaHaTa KaJIHs, CMaXbTe 000KKEHHOE MECTO Ma3bio
OT 0’KOTa WJIM Ba3eIMHOM. MOXKHO TIPUCHINIATh 0XKOT CO0M M 3a0MHTOBATH.

4. Tlp1 XUMUYECKHX 0’KOTax TJIa3 OOMIIEHO IPOMOWTE WX BOJIOH, CIOJIB3YsI TJIa3HYIO BAHHOUKY,
a 3aTeM 00paTUTECh K Bpauy.

YTOBBI OIIBIT NOJYYHNJICH...

¢ ¢ s 03HAKOMBTECH € KAKIbIM MYHKTOM MPABHUJ U CTAPaiiTeCh TOYHO UX BBHINOJHATH.

1. B xumuyeckuii kabMHET 3aXOJUTE TOJBKO IMOCIE TOTO, KaK pa3peluT mpernojaBaTens. He
TpPOTaiiTe W HE TEPECTaBJISHTEe HA CTOJIC TIPUTOTOBJICHHBIC PEAKTUBEI M 00OPYIOBAHHUE — ITO
MOJKET 3aTPYAHHUTH Ballly JATbHEHUITYIO paboTy.

2. Ilpexxae YeM MPUCTYIMUTh K BBITIOJHEHUIO XHUMHUYECKHUX OITBITOB, O0S3aTebHO H3yYUTE
OTHCaHUe JJa0OpaATOPHOU PaOOTHI UM MPAKTUYECKOTO 3aHSTHUS U BHUMATEIHHO BBICIYIIANTE
o0bscHeHus mipenonaBarenis. [IpoBepbTe, BCce M HEOOXOAUMOE /Il padOTHl €CTh Ha BallleM
CcTOJE.

3. B xoje BBINIOJHEHUS PAOOTHI KOOPAWMHHPYWTE CBOW JCHCTBUS C JCHCTBHSIMH TPYIIIIHI.
PasroBapuBaiite menorom, uToObl HE MemaTh paboTarth ApyruM. Eciau BOSHHUKHYT Kakue-
au00 3aTPyIHEHUS, KOTOPhIE BBl HE MOXETE Pa3pelIiTh CaMOCTOSTEIBHO, O0OpaTUTECh 3a
MOMOIIBIO K TIPETIOAaBATEIIO.

4. BemecTBa OepuTe TOJIBKO IMITIATENIEM WITH JIOKEUKOH U B T€X KOJMYECTBAX, KOTOPBIC YKa3aHbI
B OMHMCAHUM PaOOTHI; €CITH TAKUX YKa3aHWM HET, TO 00bEMBbI BEIIECTB HE JOJKHBI TPEBHIIIATh
1 mu. (3-4 xarmm).

Ymoovl ne nepenymamso npooKu, He OMKPbIGAiimMe 00HOBPEMEHHO HECKOIbKO CKAHOK.
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5. Ecnu BBl ciy4ailHO B3sUTM BemiecTBa OOJbIle, YeM HYXXHO Ui JAHHOTO OIbITa, JIMIITHEE
BbUICHTE B CIELUATIbHYIO CKIISIHKY Ui CJIMBa BEIIECTB WM, €CJIM BEUIECTBO TBEPIOE,
OTCHINBTE B KOPOOKY AJIst Mycopa.

6. B xumuueckoii nabopatopun (KaOMHETE) OYEHb BAXKHO OBITH MPENEIHLHO aKKypaTHBIM BO
BceM — TyT HeT Menoued. Ilpexne yem Hayate paboTarh pykaMu, NpPOAyManTe, Kak
pasMecTuTh 00OpYJOBaHWE HA CTOJE, YTOOBI ObUIO yAOOHO, M paboTaTh, U HAOIIOIATH 3a
XO0JIOM PKCTIEPHUMEHTA.

He 3abvieaiime, umo 3a ymum jice CHOIOM C IMUMU HCe PEAKMUsamu u 000pyoosanuem

0yoym pabomamp cmyoeHmovl Opy2uUx Zpynn, - He co3oaeaiime um OONOJIHUMETbHBIX

mpyonocmeit, 0cmaeue ceoe padouee mecmo 8 decnopaoxe.
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BBenenne

Meroauueckue ykasanus no aucumiuimae «XVUMUS» nis BeIIOIHEHUS NMPAKTUYECKUX
3aHATUM M jabopaTopHbIX padoT co3naHbl Bam B momomip ais paboThl Ha 3aHATHUSAX,
MOJATOTOBKH K MPAaKTUYECKUM 3aHATHAM U JTaOOpaTOPHBIM paboTaM, MPaBUILHOTO COCTaBJICHUS
OTYETOB.

[Tpuctynasi K BBITOJHEHHIO MPAKTUYECKOTO 3aHATHS WK JabopaTopHOl paboThl, Bbl
JIOJDKHBI BHUMATENbHO IPOYMTATh LENb M 3aJaud 3aHATUA WM paboThl, O3HAKOMUTHCS C
TpeOOBaHUSMH K YpOBHIO Bamieil mOArOTOBKM B  COOTBETCTBUM C  (helepaibHBIMU
rOCYJapCTBEHHBIMH CTaHaapTaMu TpeThero nokoneHus (OI'OC-3), kpaTKUMH TEOPETUICCKUMHU
U y4eOHO-METOAMYECKUMH MaTepualaMi MO T€Me MPAKTUYECKOTo 3aHATHUSA WM JTabOpaTOPHOH
paboThl, OTBETUTH HA BOIIPOCHI AJIs 3aKPEIJICHUs TEOPETUYECKOTI0 MaTepuania.

Bce 3amaHusi K IpakTUYECKOMY 3aHATHIO MM JabopaTopHOil pabore Bbl 10MKHBI
BBITIOJIHATh B COOTBETCTBHHM C WHCTPYKLMEW, aHAIU3UPOBATH IIOIYYECHHBIE B XOAE 3aHATHS
pe3ynbTaThl 110 IPUBEACHHON METOIUKE.

OTuer 0 NpaKTHYECKOM 3aHIATUU WIH JabopaTopHOM paboTe Bbl JOIKHBI BHIIOIHUTE 110
NPUBEJCHHOMY aJITOPUTMY, ONTUPAsCh Ha oOpasetl.

Hannyue nojoXUTEIbHOM OLEHKM IO NPAKTUYECKUM 3aHATHSIM U JIAOOPAaTOPHBIM
paboram  HEOOXOAMMO [UIsl MOJy4yeHHUs 3adera IO JUCHUIUIMHE «XHMHs» M JOIMYyCKa K
T pepeHIMPOBAHHOMY 3a4€Ty, TO3TOMY B Cllydae OTCYTCTBHUS Ha YpOKe IO JH000H Ipu4uHe
WIM NIOJIyYEHUS! HEYAOBJIETBOPUTEIBHON OLEHKU 3a MPAaKTUYECKOE 3aHATHE WM Ja00paTOPHYIO
paboty Bbl 10JKHBI HAWTH BpeMs JUIsl €€ BBIIIOJHEHUS WK IIepec/iauH.

Buumanue! Eciu B mporiecce MOATOTOBKM K MPAKTHUYECKUM 3aHATHSIM WM J1a0OpaTOPHBIM
paboraM  wWiIM TpU peHieHUWH 3a7ad y Bac BO3HUKAIOT BOMPOCHI, Pa3pelIUTh KOTOPHIC
CaMOCTOSITENIbHO HE YyAaéTcs, HEOOXOAMMO OOpaTHThCS K MPENoJaBaTeNi0 IS MOTYyYSHHS
pa3bACHEHUM WJIM YKAa3aHUM B JHU MTPOBEJICHUS JONOJHUTEIbHBIX 3aHATHIA.

Bpewmst npoBeieHNs TOMOJHUTEIBHBIX 3aHATHI MOKHO y3HaTh y MPENOAaBaTesl.

Kenaem Bam ycnexon!!!
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Pa3znen 1. Oprannyeckass Xumus.
Tema: «OcHOBHbIE INOHSATHS OPraHHYecKOM XMMHH M TEeOpHsl CTPOEHHS OpPraHMYecKHX
COeIMHEeHUID).
JlabopaTtopHoe 3ansatus, IIpakTHueckoe 3aHsaTHS «CocTaBlCHHE MOJCICH MOJEKYI
OPraHMYCCKHUX BEIICCTBY.
YueOHas mesib: HAYYUTHCA COCTABIISITH MOJIETU MOJIEKYJT PA3JIMYHON CIIOKHOCTH.
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 MPAKTHYECKHH ONBIT: COCTaBJICHUS MOJICJIEN MOJIEKYJI OPraHUYECKUX BEILIECTB;
YMeTh: IPUMEHSTh MOJIYYCHHBIC 3HAHUSL O CTPOCHUU OPraHMYECKUX BEIIECTB Ha MPAKTUKE;
3HATb: OCHOBHBIE MTOJIOKEHUSI TCOPUU CTPOEHUS OpraHndeckux Bemects A.M. byTtiepoBa;
BJIQ/IeTh: TEXHOJOTHUEU U3TOTOBJICHUS MOJIeNIEH MOJIEKYJl OpraHUYECKUX BELIECTB.

3a1aud NPAKTUYECKOT0 3AHATHS:

[ToBTOPUTH TEOPETUUECKUI MAaTEPHAI 110 TEME TPAKTUUECKOTO 3aHATHSI.
OTBETUTH HA BOIIPOCHI JIJIs1 3aKPEIICHUS] TEOPETUYECKOr0 MaTepuaa.
BrinoaHuTh 3a1aH1s IPAKTUYECKOTO 3aHATHS.
OdopMutp oTuer.

o=

Oo0ecneueHHOCTH 3aHATHS (CPeACTBA 00yUYeHH):
1. COOpHUK METOAMYECKUX YKa3aHWl JIJIs CTYACHTOB IO BBIMOJHEHUIO MPAKTHUECKUX 3aHATUI
1 J1a0OpaTOPHBIX PabOT MO Y4EOHON JUCHUTIIINHE «XHUMHUS».
Tetpaab 15 MpakTUYECKUX 3aHATHI U 1a00paTOPHBIX PadOT 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. ITpocTelmuM IpeicTaBUTENEM HACBILEHHBIX YIVIEBOAOPOIOB SBIISETCS
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. BasieHTHBIE yTIJIbl MEX/1y HAIIPaBICHUSIMHU CBSI3€l paBHBI MEX1Y CO00M U
cocrtaistoT yroa 109°28'.

5. B aTane ecTpb yriepos - yriepoaHble CBSI3H. .

L (C-C)=0,154 um. Pucynox 2
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1. ITpocTeimmM mpeIcTaBUTENIEM HACBIEHHBIX YIVIEBOAOPOJOB SBIIACTCS
METaH, CTPYKTypHas popmMylia KOTOpOTro

2. sp’- THOPHIM3ALKS XapaKTEePHA IS aTOMOB yIIIepo/a B (alKaHax) — B
YaCTHOCTH, B METAHE.

3. AToMm yrieposaa B MOJIEKYJIE METaHa PACIIOJIOKEH B LIEHTPE TETPA3/pa, aTOMBI
BOZOPOJa — B €0 BEPIIUHAX.

4. BajieHTHBIE YTJIbI MEX/ly HAlIPABJICHUSMU CBSI3€H paBHBI MEXy OO0 1
cocTaBistoT yroa 109°28'.

5. B aTaHe ecTh yriepos - yriaepoIHble CBs3H..
L (C-C)=0,154 um.
— 5.
Pucynok 2

Bonpocsl 1151 3aKkpenJieHls TeOPeTHYeCKOro MaTepuasia K NPpakKTH4ecKOMY 3aHATHIO:
Kaxkwue BemecTBa Ha3pIBalOT OPraHUYECKUMU?
B yem oTiMune opraHuYecKuX BEIIECTB OT HEOPraHUYECKUX BEIIEeCTB?
Uto 061Iero u B 4éM pa3inyusi B CTPOCHHH a) TOMOJIOTOB, 0) H30MEpOB
Onpenenure MOJEKyIsApHYIO (GOpMyIlly BemiecTBa, ecid oHO conepxkut C-20%, H-80%, a
IUIOTHOCTh BELIECTBA 110 BOJIOPOAY IIPUMEPHO paBHa 15.

s on =

3agaHus AJs IPAKTHYECKOT0 3aHATHS
3aganue Ne 1. CocTaBbTe COKpamI€HHBIE CTPYKTYpHBIE (POpPMYJBI YIIIEeBOAOPOJOB: METaHa,
JTaHa, MpomnaHa, OyTaHa, u300yTaHa, IEHTaHa U BCEX €T0 H30MEPOB.
3aganue Ne 2. M3roToBbTe MOAENM MOJIEKYJ] YIJIEBOJOPOJOB: METaHa, dTaHa, MPOIAHA,
OyTaHa, m300yTaHa, IEHTaHa U BCEX €r0 U30MEPOB.

HNHcTpyKIus MO BHIMOJTHEHHI) MPAKTHYECKOT0 3aHATHSA

1. CoctaBbTe COKpamI€HHBIE CTPYKTYpHbIE (OpPMYINBI  yIJIEBOJOPOJIOB: METaHa, JTaHa,

npormada, OyraHa, W300yTaHa, IEHTaHA U BCEX €ro M30MEPOB.
2. 3rotoBbTE MOJEIH MOJIEKYJ YTIEBOIOPOIOB:
- Moaeas mousiekyabl Metana. Cobepute MoJenb MOJEKYIbl METaHa, UCHONB3YS AJ STOTO
CIIUYKHA U TacTuiuH. s aToro u3 ruractunuHa (B Habope 16 1mapukoB) BeIOEpUTE YETHIPE
[IapuKa, a U3 MiIacTuinHa (B Habope 7 MIapuKOB) — OJMH IIapuK. B kauecTBe cTep:KHEH MOXKHO
UCIIOJIb30BaTh CIIMYKH. YUTHTE, YTO B MOJIEKYJIe METaHa YToJl MEXKIYy XUMHUICCKHUMH CBsI3IMU C—
H cocraBnsier 109°28', T. e. MOJIeKysIa UMEET TETPadAPUIECKOE CTpoeHHE (CM. puc. 1).
- Moaeanb MoJiekyJibl 3TaHa. CoOepuTe MO/IETh MOJIEKYJIbI 3TaHa, UCTIOIb3YsI ISl 3TOr0 CIIMYKHU
U IUIACTWIMH. YYTHTE, YTO B MOJIEKYJIe 3TaHa Yrol MeXAy Xumuueckumu cBszamu C—-H
coctasisieT 109°28', a yrnepoa-yraepoausie csizu L (C-C) = 0,154 awm. (cm. puc. 2).
- Moaeanb moaekyabl nponana. Cobepure Mojieidb MOJEKYIbI MIPOMAaHa, UCTIONIb3Ysl JIs 3TOTO
CIIUYKH M TIACTHIINH.
- Moaenu mosekyJ 6yrana u nzodyrana. Cobepure Mozenb MOJEKYIbl H-OyTaHa, UCTIOIb3YS
miacTwmH. [logymaiiTe u mepenenaiite mMonens H-OyTaHa B MOJIETh MOJIEKYJBI HM300yTaHa.
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VYurure, 4To B OyTaHe aTOMBI YTIIepoJia PACIIONOKEHBI 0 OTHOIICHHUIO APYT K APYTY O] YTIOM
109°, 1. e. yraepojiHas 1enb Ao KHA UMETh 3UTr3arooopasHoe cTpoeHue. B mosnekyne nzo0yrana
BCC CBsA3U LCHTPAJIBHOI'O aroMa yrjcpoJa HaIllpaBJICHbBI K BCPIIMHAM IMPABUJIBHOI'O TCTpasapa.
CpaBHUTE CTPOCHUE ITUX YIIIEBOJOPOJIOB.

- Moaesiu MoJieKyJI eHTaHA U BeeX ero usomepon. Cobepure MOAEIh MOJICKYJIBI H-TICHTaHA U
BCEX €r0 M30MEPOB MOCIIEA0BATEIbHO, UCTIOIb3YsI MIIACTHIINH.

MeTtoauka aHaau3a pe3yJibTATOB, OJYYEHHBIX B X0/1e IPAKTHYECKOT0 3aHATHUS
. I/ICHOHBSySI HHCTPYKIMUIO 1O BBIIIOJHCHHUIO IMTPAKTUYCCKOI'0 3aHATH A, BBIIIOJIHCTC 3aJaHH.
2. Cobupars MoOJEb CIEAYIOUIEr0 OPraHMYECKOr0 COCOUHEHHS CleAyeT HauhHATh TOJBKO
MOCJIe TIOJTHOW COOPKU TPEBEIYIEH MOJIEIH.

p—

IopsaoK BBINOJIHEHUS OTYETA M0 MPAKTUHYECKOMY 3aHATHIO

1. B rerpanu ans npakTHUECKHUX 3aHATUHN U TaOOPATOPHBIX pabOT HAMUIIUTE HOMEDP, HA3BaHUE U

y4eOHYIO 1IeJTh 3aHSATHS.

2. OTBeThTE HA BOMPOCHI MJS 3aKPEIUICHUS TEOPETUYECKOTr0 MaTepuaia K MPaKTUYECKOMY

3aHSTHIO.

3. Bemonnute 3amanus Ne 1 u Ne 2. Ckojpko Mojenei: a) roMojioron, 0) U30MepoOB OBLIO

coOpaHO BO BpeMsl IPAKTUYECKOIO 3aHATUSA?

4. 3anonHuTe TabIMILY.

. 3anuiuTe BBIBOJ O IPOJAEIaHHON paboTe, OTpa3uTe, Ha CKOJIbKO YCHEIHO Brl cripaBuinch ¢
yueOHBIMU 3a/layaMH TPAKTHUYECKOTO 3aHATHA M pealn30BaHbl JM 00pa3oBaTeiIbHbIC
pe3yJIbTaThl,
3asiBiieHHbIe BO PI'OC TpeThero moKoIeHHUs.

9,

O0pa3zen 0T4éTa M0 NPAKTHYECKOMY 3aHATHIO

JlabopaTopnoe 3ansaTus, IIpakTuueckoe 3ansaTHe «CocTaBieHHE MOJENEH MOJIEKYI
OpPTraHUYECKUX BEIIECTBY.
Y4eOHas HeJib: HAYUUTHCS COCTABIISTH MOJIETN MOJIEKYJT PA3IMYHON CI0KHOCTH.
OTBeTHI Ha BONPOCHI /151 3aKPeNJIeHUs] TEOPEeTHYECKOT0 MaTepuasia
K IPAKTHYECKOMY 3aHATHIO

Ne Hassanue | lllapocrep:kHeBasn Coxpamennas Mouexyasipaas
3aJaHusA BelecTBa MoOJe/Ib CTPYKTYpHas (popmyia ¢popmyaa
MOJICKYJIbI

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

Cnmcok Jureparypbl
B.B Epemun Xumus . 10 xnacc (6a3oBbiii ypoBeHs) : B.B. Epemun, H.E Ky3smenko, B.1.
Tepenun, A.A.Jlpo3nos, B.B.Jlynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢
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JlabopaTopnoii paGorbl Ne (Bapmant 1) «B3ammopeiicTBHe IUVIIOKO3bI M Caxapo3bl ¢
ruapokcuaom meau (II). KayecTBeHHbIe peakiiuu Ha KpaxmaJs».
Y4yeOHas mesib: MPAKTUYECKU IMO3HAKOMHUTHCS C BaXKHEUIIMMU XUMHUYECKUMH CBOMCTBaMU
[JIFOKO3BI, CaXxapo3bl U Kpaxmaia.
Y4eOHble 3a1a4un:
1. IIpoBectu sKCIIEPUMEHT, COOIIOAAsI MPaBUIIA [0 TEXHUKE OE30MaCHOCTH.
2. 3anucarh ypaBHEHUSI XUMUYECKUX PEAKIIUN B MOJICKYJIIPHOM BHJIE.

Oo0pa3oBarte/ibHbIE Pe3yJbTaThl, 3asiBjeHHbIe BO PI'OC TpeThero nokojgeHus:
CryneHT A0mKeH
HMeTh MNPAKTHYECKHI ONBIT: OCYIIECTBICHUS XMMHYECKUX PEaKUUHA XapaKTepHbIX s
[JII0OKO3bl, CaXapo3bl U KpaxMadia,
yYMeTh: IPOBOJUTh KAUECTBEHHBIEC PEAKLIMH HA PACIIO3HABAHUE MPEICTABUTENICH YTIIEBOOB;
3HaTh: CTPOEHHE MOJEKYN, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA, CHOCOOBI TOJYYCHUS WU
MIPUMEHEHUE YTIIEBOOB;
BJIQ/I€Th: HaBBIKAMH DKCIIEPUMEHTAIBLHON pabOThl B XUMUYECKOH J1abopaTopumu.

3agaum JadopaTopHoii padoThI:

[ToBTOPUTH TEOpETUYECKUI MaTepUall IO TeMe J1a00paTOPHOM pabOTHI.
OTBeTUTH HA BONPOCHI JUIsl 3aKPEIJICHUS TEOPETUYECKOI0 MaTepuaia.
BBINOIHUTE OMBITHI.
OdopMuts oTuer.

s on =

O0ecnieyeHHOCTH 3aHATHS (CPeACTBA 00yYeHH):
1. COOpHHMK METOIMYECKUX YKa3aHUH JUIsl CTYJAEHTOB 10 BBIIOJHEHUIO MPAKTUYECKUX 3aHATUH
¥ J1a0OpaTOPHBIX padOT MO YUSOHOU JUCIUILTHHE « XUMUSD».
Terpanp A1 NpaKTUUECKUX 3aHATHH U 1aOOPaTOPHBIX paboT B KIIETKY.
Pyuxa.
ITpocToii kapanaa.
JInneiika.
PactBop rmoxo3sl, kpaxmai, pactBopsl CuSO4 u NaOH, pactop #iona (1), kycouek uépHoro
xJyie0a; IWTaTUB ¢ MpoOHUpKaMu, MPUOOP AJIsi HAarpeBaHUsl, IepPKaTeNb, CIUYKH.
Kparkue Teoperndyeckue H y4eOHO-METOANYECCKHE MATEPHAJIbI
1o Teme JiadbopaTopHoi padoThI

YriaeBoabl - NPUPOAHBIE COCIAUHEHUA. SIBIIASICH OCHOBHBIM KOMIIOHEHTOM IIHIIH,
YIJI€BOJbI TOCTABJSIIOT OONBIIYI0 YacTh SHEPrud, HEOOXOAMMOHN sl KU3HEAESITEIbHOCTH.
HekoTtopslie yrieBojabl BXOAAT B COCTaB HYKJIEMHOBBIX KHCIJIOT, OCYIIECTBIISIOUIMX OMOCHHTE3
Oenka 1 nepegavy HacleCTBEHHbIX IPU3HAKOB.

VYrneBoasl IMIMPOKO PACHPOCTPAHEHbl B MPHUPOJE U MrpaioT OOJIBIIYI0 pOjib B
OMOJOTMYECKUX Ipoleccax >KMBBIX OPraHM3MOB U uejoBeka. K HHMM OTHOCSTCS, Hampumep,
BUHOTPAJHbII caxap WIM TJIOKO3a, CBEKJIOBUYHBIH (TPOCTHMKOBBIM) caxap WJIM caxaposa,
Kpaxman u kierdyarka. HazBanue "yrneBojbl" BO3ZHUKIIO B CBSI3U C TE€M, YTO XMMHUYECKHUH COCTaB
OOJNBIIMHCTBA COENMHEHMH 3TOro kiacca Belpaxkaics obmed  dopmynoit  Co(HaO)pm.
JlanpHelinee uccaen0BaHue YrIIEBOJOB M10KA3all0, YTO TAKOE Ha3BaHUE SBJSETCS HETOUYHBIM. Bo-
NEePBBIX, HAlJEHbI YIJIEBOJbI, COCTAaB KOTOPHIX HE OTBedaeT 3Toi ¢opmyne. Bo-BTopbix,
u3BecTHbl coequHeHus (popmanpaerun CH,O, ykcycHas kucinora C,H40,), cocTtaB KOTOPBIX
xota u coorBercTByer obmei dopmyne Cn(H,O)n, HO Mo cBoOHCTBaM OHM OTJIMYAIOTCS OT
YIJIEBOJIOB.

VYrneBoabl B 3aBUCHMOCTH OT MX CTPOEHUS MOXKHO IMOJpPa3/IeIUTh HA MOHOCaXapuiabl,
JycaxapHibl U MOJICaXapubl.

B monekynax MoOHOCaxapHJIOB MOXKET COJEP’KaThCS OT YEThIpEX A0 JIECATH aTOMOB
yraepona. HasBaHus Bcex Tpynnm MOHOCAaXapuaoB, a TaKKe Ha3BaHMWS OTACIbHBIX

ARl el A
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MpEACTaBUTENICH OKaHYMBAIOTCS Ha - 03a. [[03TOMYy B 3aBUCUMOCTH OT YHMCJIa aTOMOB yTJepoja
B MOJIEKYJIE MOHOCAXapHu/Ibl TOAPA3ICISIOT HA TETPO3bl, TIEHTO3bI, TEKCO3bl U T. 1. Hanbonpiiee
3HAYCHHUC UMCHKOT I'€KCO3bI U IICHTO3EI.

Knaccudukauus yriesoaon

IIpocrtoie CJ10:kHBIE
(He MOABEPraTCs rUAPOIHU3Y) (moaBeprawTcs THAPOJIN3Y)
MoHocaxapuibl Onurocaxapuasl (Jlucaxapump) ITonucaxapu bl
I'moko3a CgH 204 Caxapo3sa (nucaxapun) Kpaxman (CcH;9Os)n
deyKT03a C6H1206 C12H22011 L[enmonom (C6H1005)n
Pubo3a C5H1()O5

['moko3a C¢H 20¢, XMMHYECKOE CTPOCHHE TIIFOKO3bI MOYKHO BBIPA3UTh (HOPMYIIOH:

O
I
CH,OH - CHOH - CHOH - CHOH - CHOH - C
\
H
BbIBOA: TIOKO3a - MHOTOAQTOMHBIN anmpAeruaocnupt. M3omep TIOKO3BI - (pykTo3a -

KETOHOCIIHPT.
B BomHOM pacTBOpe TJIOKO3BI HAXOIATCS B JHUHAMHYECKOM pPAaBHOBECHU TPHU
HU30MepHbIe GOPMEBI: a-popMa, anbaeTuaHas u B-dopma.
K nmucaxapumam oTHOCATCS: caxaposa (caxap), MaibTo3a, JIakTo3a. Bce oHM MMEOT
MoJekysipayo popmyiny CioHz20;;. YacTo cBeieHHsT O CTPOCHHMH BEUIECTB MOXKHO TOJYYHUTh

nyTéM pacUIeIUIeHUs] - TUAPOIHM3a MOJIEKYJd. AHanM3 NPOAYKTOB THAPOJIN3A IO3BOJIET
OOHAPYXUTh PPYKTO3Y U IIIIOK03Y. (MOJEKyYIbI caxapo3bl COCTOAT U3 OCTATKOB OL-TJIIOKO3BI U [3-
(GpYKTO3bI).

Kpaxman - nonucaxapua. 1o Genblii aMopdHBIN IOPOLIOK, HE paCTBOPUMBIH B Bojie. B
ropsiueil Bojie KpaxMayibHble 3€pHa HaO0yXaroT U 00pa3yroT KOJIJIOWIHBIA PacTBOP, HA3bIBAEMbIN
KpaxMaJIbHbIM KielcTtepoM. Kpaxman - mOpupoJHOE BBICOKOMOJIEKYJISIPHOE COEIUHEHHE,
dopmyna (CeH;9Os), (n - OT HECKOJIBKUX COTEH /10 HECKONBKUX ThICA4). O CTPOCHUM Kpaxmasa
MOYKHO CYIUTh MO NMPOJAYKTaM €ro rujponusa. ['uapoan3 oObIYHO MPOXOAMT MOCTENEHHO: B
Hayajie 00pa3yroTcsl MPOAYKTHI C MEHbILIEH MOJIEKYISIPHON Maccoil, 4eM Kpaxmal, - JeKCTPUHBI,
3aTeM JMcaxapu/ - MajibTo3a U, HaKOHell, ToKo3a. Cxema ruiponusa:

(CsH1005)n — (CeH1005)n.x — C12H2011 — CsH120e.

YcTaHOBIIEHO, YTO B pe3yibTaTe TUApoJM3a Kpaxmana oOpasyercs a-rimoko3a. Orcioa
BBIBO/I: MAakKpOMOJEKYJbl KpaxMmalla COCTOST M3 OCTaTKOB o - Toko3bl. (IIpm HemonHom
THJIPOJIM3E MOTYyYaeTCsl CMECh AEKCTPUHOB M IUIFOKO3bI, Ha3bIBaeMasi MaTOKOMN ).

Bonpocs! 1J1s1 3aKkpenJieHnsi TeOPeTHYECKOro MaTepuaJjia K jadopaTopHoii padore:
. Kakue BemecTBa OTHOCATCA K yIiIeBOaM, M [TOYeMy UM ObIJIO 1aHO TaKOe Ha3BaHUE?
. Kakmne xmmuueckne CBOMCTBA Ui TIIFOKO3BI M TIIMIIEPUHA SIBISIFOTCS OOLIMMH, M Ye€M JTH
BEIIECTBA OTJIMYAIOTCA APYT OT Apyra? Hanummre ypaBHEHHs: COOTBETCTBYIOLINX PEAKLIUH.
3. CocraBpTe ypaBHEHHsS pEaKlUMi MPH MOMOIIM, KOTOPBIX Caxapo3y MOKHO INpPEBpPaTUTHh B
ATAHOI.

N —

3ananus AJsi JadopaTopHoii padoThI:
3aganue Ne 1. Onpeznenure yTo 0OIIETO B CBOIMCTBAX TJIMILIEPHHA U TIIOK0301? UTO 10Ka3bIBaeT
OMBIT ¢ ToKo30i? Hannune kakol (pyHKIHMOHATBHOM TPYIIBI T0Ka3bIBAIOT OMBITHI, K KAKOMY
KJIACCy BELIECTB OTHOCUTCS TIIFOKO3a.
3aganue Ne 2. Onpenenute KOHEUHBIA TPOAYKT (DEPMEHTATUBHOIO THIPOJIN3a KpaxMaa.
HNHcTpyKnus 10 BHINOJTHEHUIO J1a00paTOpHOi padoThl
1. O3HakoMbTECh C MpaBUJIaMH MO TEXHUKE O€30MacHOCTU IMpH padoTe B XHMHUYECKOMH
1abopaTopuu U paclUIIMTECh B XKypHaie 1o Th.
2. BemonauTe onbIT Ne 1. CBoiicTBa ITIOKO3bI U CAXapo3bl.
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a) B npoGupky BHecuTe 5 Kameiab pacTBOpa INIFOKO3bI, Karuio pactBopa conmu meau (II) u mpu
B30aTHIBAHUN HECKOJIBKO Karellb pacTBopa THAPOKCHIA HATpus OO0 O0Opa3oBaHUs CBETJIO -
CHUHEr0 pacTBopa. TakoW OIBIT POAEIIBIBAIM C TTIULEPHUHOM.

0) IlonyuenHsIii pacTBop Harpeire. Uro Habmogaete?

3. Bemonnute onbiT Ne2. CBolicTBa KpaxmaJa.

[Ipy momoiu mimartens MOMECTUTE B MPOOHMPKY Kpaxman U HpuiieiTe 2 Ml BOJBIL.
Copnepxxumoe B30onTaTh. [lanee BpuieliTe HEOOIBIIMMHU MOPIUSAMH COAEPKUMOE MPOOHPKHU (TIpU
MOMEIIMBAaHNN) B CTakaH C 5-6 mu ropsdeil Boubl. [lomydeHHBIH KpaxXMallbHBIA KIIEHCTEp -
KOJUIOWJIHBIM ~ pacTBOp - HUCHOJB30BaTh s  IPOBEIACHUS  IOCIEAYIOIIHUX  OIBITOB.
a) KayecTBeHHas1 peaknusi Ha kKpaxmaJj. K 5-6 kamisiMm kpaxmMallbHOTO KJIEHCTepa B IPOOUpPKe
npudaBbTE KAIIIIO CIIUPTOBOTO pacTBopa Hoja.

0) depMeHTATHBHBII THAPOJN3 KpaxmaJja. [lox neficTBueM nuimeBapuTeIbHOTO (hepMeHTa

aMuiasbl IMPOUCXOJUT TUAPOIU3 Kpaxmaya. XOpOLIO pa3KeBaHHBIM MAaJCHbKHM KyCOUYEK

yépHoro xieba nmomerute B mpodupky. [Ipuneiite k Hemy karutto pactBopa conu menu (II) u

HECKOJIbKO Karenb pactBopa NaOH 1o nosiBnenus cinabo-ronydoro okpamuBanus. Conepxumoe

MPOOUPKH HArpeTe.

MeTtoauka aHau3a pe3yJbTaToB, NOJYYeHHBIX B X0/1¢ J1a00paTOpPHOii padoThI

1. Ucnonb3yss WHCTPYKIHUIO MO BBHINOJHEHUIO JIaO0OpaTOpHOW palOThI, MPOBEAUTE OIIBITHI,
coOroast mpaBuiia TEXHUKU O€30M1aCHOCTU TP paboTe B KAOMHETE XUMHUH.

2. Crnenyroluii ONBIT cIeAyeT HAYMHATH TOJIBKO MOCIIE TIOJTHOTO pa3dopa MpeBeayIIEro OMbITa.

Iopsiaok BbINOJIHEHUS OTUYETA 10 JIaDopaTOpPHOI padoTe

1. B terpanu ans npakTUYECKHUX 3aHATUHN U 1a0OPATOPHBIX pabOT HAMUIIUTE HOMED, HA3BaHUE U
y4eOHYIO0 11e7Tb pabOTHI.

2. OTBeThTE Ha BOIPOCHI MJIs 3aKpEIUICHUSI TEOPETHYECKOro Mmarepuaia K JabopaTopHOi
pabore.

3. Bemonnute onbiTel No 1, COrTacHO MHCTPYKIMH IO BBIMOJIHEHUIO JTAOOPATOpPHON paboOTHI.
3anuiute HaOM0AeHUs B Tabiuiy. CocTaBbTe ypaBHEHUE PEAKIIMU IJIFOKO3bI C THIPOKCHIOM
memu (11).

4. BoimosHUTE OMBITHI Ne 2, COTJIACHO WHCTPYKIIMU TIO0 BBITIOJHEHHUIO JIA0OPATOPHOU PabOTHI.
3anuimuTe HAOMIOACHUS B TaONUILY.

5. 3anuuTe BBIBOJ O IpoAeIaHHON padoTe, OTpa3nuTe, Ha CKOJIbKO YCHEIHO Brl cripaBuiinck ¢
y4yeOHbIMHM 3aJauyaMHu J1TabopaTOpHOM paboThl M peaqu3oBaHbl JM 00pa3oBaTelbHbIE
pe3yJIbTaThl,
3asBiieHHbIE BO PI'OC TpeThero NoKoIeHHUs.

Oo0pa3zen oTuyéTa no JaboparopHoii padore

JlabopaTopnass pabdora Ne (Bapmant 1) «B3auMopelicTBue TIJIIOKO3BI M Caxapo3bl ¢

ruapokcuaoM meau (II). KauectBenHble peakiimm Ha Kpaxmain.

YueOHasi Heb: NPAKTUYECKH MO3HAKOMHUTHCS C BAXKHEWIIMMM XMMUYECKHMH CBOHCTBaMHU

[JIIOKO3bI, CaXapo3bl U KpaxMaia.

OTBeTbl Ha BONPOCHI /ISl 3aKPEIJICHUS] TEOPETHYECKOr0 MaTepuaia
K JlabopaTopHoii padore

Hassanmue onbiTa| Pucynoxk toro| HaoOuronenuns u ux YpaBHeHus peakuui
4To JeJiaere 00bsICHEHU
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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 (6a3oBbiii yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.Jlpo3nos, B.B.Jlynun , yuebnuk - Mocksa : [Ipocsemenue, 2021. - 204 ¢

Ha3Banue npaktudeckoro 3anaTus Ne (Bapuanr 2)«KauecTBeHHbIe peakuH HA OeJIKI).
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. IlpakTuyeckn ucCcleqoBaTh NPOLECCHl pacTBOpeHuss Oenka B Bojae, HeoOpaTUMOM
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 NMPAaKTHYeCKHIi ONBIT: HCCIIeI0BaHUs CBOUCTB Oelka;
yMeTh: [IPOBOAUTH SKCIIEPUMEHT, COOII0ast MpaBuia 1o TEXHUKE O€30M1aCHOCTH;
3HATh: CTPOEHUE MOJIEKYJI, PU3HMUECKUE U XUMUYECKHE CBOMCTBA OEIIKOB;
BJIaJIeTh: HaBbIKAMU SKCIIEPUMEHTAIILHON paboThl B XUMUYECKOH 1ab0opaTopuu.
3agauM NPaKTHYeCKOro 3aHATHS:
. HOBTOpI/ITI) TeOpeTI/I‘—IeCKI/Iﬁ MaTcepHrall Mo TEME NPAKTUICCKOTO 3aHATHAA.
. OTBeTUTH Ha BOIIPOCHI ISl 3aKPETIEHUSI TEOPETUUECKOTO MaTepHraIa.
. Bemmomunts OKCIICPUMCHTEI.
. Odbopmuth OTUET.

W=

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

98]
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4. Tlpocroil kapaHarll.

JIunerika.

6. PactBop Oenka, pactBopsl cynbdara meau (II) u ménoun, a30THAS KUCIOTA, BOJHBIA PacTBOP
aMMHaKa «HalaTbIPHBIA CIHPT», HIEPCTh; WITATUB C MPOOUPKaMu, MpUOOp ISl HarpeBaHMUs,
JIepKaTelb, TUTEIIbHBIC IITUIIbI, CIIUYKH.

Kparkue Teopernyeckue u y41eOHO-MeTOAMYECKHE MATEPUAJIbI
10 TeMe MPAKTUYECKOr0 3aHATHSA
IenTuasl U 0eJIKH TPEICTABISIOT COOOH BBICOKOMOJIEKYJSPHBbIE OPTraHUYECKUE

COCIMHEHMS, TOCTPOCHHBIE M3 OCTATKOB - AMHHOKHUCJIOT, COEIMHEHHBIX MEXIy Cco0oM

MNENTHIHBIMH CBSI3SMHU.

Hu onuH W3 M3BECTHBIX HAM JKUBBIX OPraHU3MOB He oOxoautcs 0e3 OenkoB. bemku
CIIy’)KaT TUTATeNIbHBIMH BELIECTBAMHU, OHHU PErYJIHPYIOT OOMEH BEIIECTB, MHCIIOJHSS POJb
(GEepMEHTOB — KaTau3aTopoB 0OMEHa BEIIECTB, CIIOCOOCTBYIOT MEPEHOCY KUCIOPOA 1O BCEMY
OpraHM3My U €ro IMOTIJIOLIECHUIO, WUIPAIOT BAXKHYI pPOJIb B (PYHKIMOHUPOBAHWU HEPBHOM
CHUCTEMBI, SBJISIFOTCS MEXaHUYECKON OCHOBOM MBIIICYHOI'O COKpAIIEHUs, YYaCTBYIOT B Iiepeiaue
reHetuyeckoil nHpopmaruu u 1.1. Kak BUAHO, QyHKIHMH OEIKOB B MPHUPOJE YHHUBEPCATHHBI.
benku BXoaST B COCTaB MO3ra, BHYTPEHHUX OPraHOB, KOCTEH, KOXKH, BOJIOCSHOTO MIOKPOBA U T./I.
OCHOBHBIM UCTOYHUKOM
0- aMHHOKHUCJIOT JUIsl KMBOTO OpPraHU3Ma CIy)KaT MHUILIEBbIe OCJIKH, KOTOPBhIE B pe3yJbTare
(epMEHTaTUBHOTO THUIPOJIHM3a B IKEIYJAOYHO-KHUIIEYHOM TpPAaKTe MdalOT O- aAMHUHOKHUCIIOTHI.
Mmuorue
0- aMUHOKHUCIIOTHl CHUHTE3UPYIOTCS B OpPraHM3Me, a HEKOTOpble HEOOXOOUMbIEe AJIs CUHTE3a
OCJIKOB O- AMUHOKHUCJIOTHI HE CUHTE3UPYIOTCSI B OPTaHU3ME U JIOJDKHBI MOCTyNaTh u3BHe. Takue
AMUHOKHUCIJIOTHl HAa3bIBAIOTCS HE3aMEeHUMBIMH. K HHMM OTHOCSTCS BajWH, JICWIWH, TPEOHUH,
METHOHUH, Tpuntodan u ap. [Ipu HEKOTOPBIX 3a00JIeBaHUAX YCIIOBEKA IMEPEUYCHb HE3aMEHUMBIX
AMUHOKUCIIOT PacIIMpsETCs.

[lentunbr 1 OENKH pa3iuyalOT B 3aBUCUMOCTH OT BEIUYMHBI MOJIEKYJISIPHOW MAacCCHI.
YCIIOBHO CUHMTAIOT, UTO MENTHABI coiepkar B Mosiekyie 10 100 (cOOTBETCTBYET MOJIEKYISIPHOM
macce 10 10000), a 6enku - cBbiie 100 aMUHOKUCIOTHBIX OCTAaTKOB (MOJIEKYJIIpHAsi Macca OT
10000 1o HeckOIbKMX MHUIUTMOHOB). [Ipu STOM B menTHAAaX pa3IWYyarOT OJUTOMENTHIBI,
cojiepxaniue B 1ienu He 6osee 10 aMHHOKHCIIOTHBIX OCTaTKOB, M TIOJUTICTITHIBI, COACPIKAIIUE 10
100 aMMHOKHUCIIOTHBIX OCTaTKOB. i

Tl

b

H o]

IlepBuunasi cTpykrypa Oesika - crenuduyeckas I I
AMUHOKHUCIIOTHAsI ~ MOCJIENOBATEIBHOCTD, T.€.  HMOPAJOK .~ o oy o o
yepeoBaHHs  O-  AMUHOKHCJIOTHBIX  OCTaTKOB B [ A
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(MUTYpalus 3aKpYyIeHHON CIHpaIH B
MPOCTpPaHCTBE, 00pa30BaHHAS 3a CUET JUCYIb(YHUIHBIX MOCTUKOB —S—S— MEXy IIUCTEUHOBBIMU
OCTaTKaMU U MOHHBIX B3aUMOJICHCTBHII.

YerBepTUyHasi CTPYKTypa Oejka - CTpPyKTypa, oOpasyromascs 3a cuer
B3aUMOJICCTBUSL MEXIY pa3HbIMU TMOJUNENTUAHBIMU LEMsIMU. YeTBepTUUHas CTPYKTypa
XapaKTepHa JIMIIb JIJIs1 HEKOTOPBIX OEJIKOB, HAalIpUMep reMorIo01Ha.

XuMH4YecKHe CBOMCTBA

1) Jenarypauusi. YTpara  OenkoM  npupogHoW  (HATHUBHOM)  KoHpopmauuu,
COIIPOBOKIAIOIIASCS  OObIYHO ToOTepel ero Ouoyorudeckoil  (QyHKIMM, Ha3bIBaeTCs
neHatypanuei. C TOYKU 3peHUs CTPYKTYPHI O€Ka — 3TO pa3pylieHrne BTOPUYHON M TPETUIHOU
CTPYKTYp Oenka, 00yCJIOBJICHHOE BO3JEHCTBHEM KHCIOT, LIEeNIoYeil, HarpeBaHus, pagualnuud U
T.1. [lepBuunas cTpykrypa Oeika mpH JeHaTypauuu coxpaHsercs. JleHaryparusi MoKeT OBITh
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oOparumoii (Tak Ha3plBaeMasi, peHarypauusi) Hu HeoOpatumoil. Ilpumep HeoOpaTUMOi
JIeHATypaluy MPpH TEIJIOBOM BO3ACHCTBUM — CBEPThIBAaHHE SMYHOTO aJTbOyMUHA MPU BapKe Sl
2) T'mapoau3 0eIKOB — pa3pylIeHHE TEPBUYHON CTPYKTYpPBI Oesika MOJ IeHCTBUEM KHUCIIOT,
niesoued uiu GpepMeHTOB, IPUBOJSIIEE K 00OPa30BAHUIO O - AaMUHOKHCIIOT, U3 KOTOPBIX OH ObLI
COCTaBJIEH.
3) KadectBeHHBIE peakIuu Ha OCIKH:
a) buyperoBas peakunusi — QuoseroBoe okpammBaHue npu nedcTBuu coned meau (II) B
HIEJIOYHOM pacTBope. Takyro peakiuio JaloT BCE COSAMHEHUS, COJIeprKale MEeNTUIHYIO CBA3b.
6) KcanTonporeunoBasi peakuusi — IOSBICHHE XEITOr0 OKPAIIUBaHHUA NpU JEHCTBUU
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI Ha O€JIKH, COJAEp)KallUe OCTaTKU apOMaTHUYECKHX
AMUHOKUCIIOT ((heHMTalaHuHA, THPO3HHA).
Bonpocsl 1151 3aKkpenJieHls TeOPeTHYeCKOro MaTepuasia K NpakKTH4ecKOMY 3aHATHIO:
. Uto Takoe aeHatypauusa’? YKaxKuTe yCIOBHS JCHATYpAIlMHU OCITKOBBIX MOJICKYII.
2. Kakue rpynmnsl aTOMOB M THUIIBI CBsI3eil HanOoJiee XapakTepHbl sl OOJBIIMHCTBA OEIKOBBIX
MOJIEKYJ1?
3. Kak M0XHO J0Ka3aTh Halu4he OEIKOB B MPOAYKTAX MUTAHUS , B HIEPCTIHBIX U MIEIKOBBIX
TKaHIX?
4. Kakwue Bemiecta 00pa3yroTcsi Ipy THIPOIU3e OEITKOB B OpraHu3Me?
5. UeM oramnyaercs THApoiIn3 OEIKOB OT M'MIPOIN3a MOoJucaxapuaoB?
3agaHus A NPAKTHYECKOr0 3aHATHS:
3aganue Ne 1. [IpoBenuTe 3KCIEPUMEHTHI.
3apanue Ne 2. 3anumure, 9To HAOJIIOAaIM BO BPEMS DKCIIEPUMEHTOB.
HMHcTpyKUus N0 BHINOJTHEHHIO MPAKTHYECKOT0 3aHATHSA
1. O3HakoMbTEeCh C TpaBUIaMH MO TEXHUKE OE30MacHOCTH MpH padoTe B XHUMHUYECKOMH
1abopaTOpUM U PaCIUIIUTECH B xKypHaie no Th.
2. Beimonnute 3kcnepuMeHTol. CBoiicTBa 0EJIKOB:
a) B npobupky Haneiite 2 M pactBopa Oenka W 100aBbTe 2 MJI pacTBOpa IIEIOYH, a 3aTEM
HECKOJIbKO Karleb pacTBOpa MeAHOro kKyrnopoca (cyibdarta menu (11)).
0) B mpobupky ¢ 2 mi pactBopa Oeika 100aBbTE HECKOJBKO Kamellb a30THOW KHUCIIOTHI.
Harpeiite conepxxumoe npobupku. Oxyagure cMech W J100aBbTe K HEW MO KamisM 2—3 Mi
HAIIATBIPHOTO CITUPTA.
B) [TooXxruTe HECKOIBKO MIEPCTAHBIX HUTEH. OxapakTepusyiTe 3anax ropsiiei mepcTy.
r) K 3—4 M pactBopa 6enka B Bojie 700aBbTE HECKOJIBKO Kallelb pacTBOpa MEIHOTO Kyrmopoca
(cynedara menu (I1)).
MeToanka aHaIM3a pe3yJbTAaTOB, NOJY4YeHHBIX B X0/1e IPAKTHYECKOI0 3aHATHS
1. Ucionb3yss HMHCTPYKIMIO 10  BBIMOJHEHUIO IPAKTHYECKOTO  3aHSTHSA, IPOBEIHTE
HKCIEPUMEHTHI, COOJI0/as MpaBUiIa TEXHUKH O€30IIaCHOCTH MpU paboTe B KaOWHETEe XUMUH.
3. Cnenyrouuii S5KCIEPUMEHT CJIEyeT HAUYMHATh TOJIBKO IOCIIE MTOJIHOTO pa300pa MpeabIayIIero
HKCHIEPUMEHTA.

p—

ITopsinok BHINOJIHEHHS 0TYETA MO MPAKTHYECKOMY 3aHATHIO

1. B rerpanu ans npakTHUECKHUX 3aHATUHN U JaOOPATOPHBIX pabOT HAMILIUTE HOMEDP, HA3BaHHUE U
y4eOHYIO 11eJIb 3aHSTHUS.

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

3. BbINOAHUTE HKCHEPUMEHTHI, COIVIACHO WHCTPYKIUHU 110 BBINOJHEHUIO MPAKTUYECKOTO
3aHATUS. 3aNUIINTe HAOII0IeHUS B TaOIHILy.

4. 3anuiure BHIBOJ O MPOJENIaHHOM paboTe, OTpa3uTe, Ha CKOJILKO yCIENIHO BbI cripaBuinch ¢
y4eOHbIMHM 3aJjauaMd TPAKTHYECKOTO 3aHATHS W pealu30BaHbl JHM 00pa3oBaTelbHbIC
pe3yabpTaThl,
3asBiieHHbIE BO PI'OC TpeThero MoKoIeHHUs.

Oo0pa3zen 0TY6TA O MPAKTHYECKOMY 3aHATHIO

21



IIpakTnyeckoe 3ansaTue Ne (Bapuanr 2) «KauecTBeHHbIE peakiuy Ha OSIKM».

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 00bACHEHU A

PactBopenue

OEJIKOB B BOJIE 7™y
IIBeTHBIE peakuu
0eJIKoB
Buyperosas =
peaxiust .
KcanTonporenHoBas pd
peakuus —
OO6HapyxeHue

OCJIKOB B MOJIOKE U
B MSICHOM OyNbOHE
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Henarypanus
pactBopa Oenka
KYpPHUHOTO siiLa

CIIUPTOM
pacTBOpaMH COJIEN

TSDKEIIBIX METAUIOB | { X

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 knace (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3smenko, B.U.
Tepenun, A.A.lpo3nos, B.B.JIynun , yae6uuk - Mocksa : [IpocBemenue, 2021. - 204 ¢

IIpakTnueckoro 3auaTus Ne «McciieoBaHue CBOMCTB TEPMOILIACTHYHBIX MOJHMEPOBY.

Y4yeOHas 1edb: dbopMupoBaTh yMeHHs pPabOTaTh B XUMHUYECKOW JIaDOpaTopHH,
CaMOCTOSITEIILHO ONPEACISTh X0 PabOTHI.

YyeOHbIe 3a7a4N:

1. HayuuTbcs pasnuyars TEPMOILIACTUYHBIE ITOJIMMEPHI IPYT OT Apyra MO IPOAyKTaM rOpeHHus,
M0 OTHONICHUIO K KUCJIOTaM, [ieiouaM, OpOMHOMN BOJI€ U pacTBOPY MEepMaHTaHaTa Kajusl.

2. 3aerHI/ITI) YMGHI/ISI CaMOCTOATCIBbHO HpOBOI[I/ITI) XUMHUYCCKUC BKCHGPI/IMGHTI)I.

Oo0pa3oBaTte/ibHbIE pPe3yJbTaThl, 3asiBjieHHbIe BO ®T'OC TpeTbero nokoJeHus:
CtyneHT nomxeH
HMeTh MPAKTHYECKUH ONBIT: UCCIEA0OBaHUS CBOMCTB Pa3HbIX TEPMOIUIACTUYHBIX MOJTUMEPOB;
yMeTh: MIPOBOJIUTH KAYECTBEHHBIC PEAKIIMU HA PACIIO3HABAHUE TMOJIMMEPOB, aBaTh HA3bIBAHUS
pa3IMYHBIM BUAAM MOJUMEPOB ;
3HATh: OTJIWYUTEIbHBIC CBOMCTBA OPraHUYECKUX IMOJMMEPOB JAPYr OT Jpyra U JAPYTrHUX
COE€IUHEHMI;
BJIa/IeTh: TEXHOJOTHEH MPOBEICHUSI SKCIEPUMEHTOB IO OMPEACICHUI0 CBOWCTB M BHUIOB
MOJIMMEPOB.

3agaum NPaKTUYECKOT0 3aHATHS:

1. TIoBTOpUTH TEOPETUUECKUI MaTepral MO TEME MPAKTUUYECKOTO 3aHSATHUS.
2. OTBeTUTH Ha BOIIPOCHI JUIsI 3aKpETJIEHUsI TEOPETUYECKOT0 MaTepHala.
3. UccnenoBaTh CBOICTBA TEPMOILIACTUYHBIX MTOJIUMEPOB.
4. OpopMHUTH OTHET.

OolecnieyeHHOCTH 3aHATHA (CpeACcTBA 00yUYeHHs):
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1. COOpHHK METOAMYECKUX YKa3aHWH JJIs CTYJACHTOB IO BBIMOJHEHUIO MPAKTHUYECKUX 3aHATUI
1 J1abOpaTOPHBIX PabOT MO YYCOHON JUCITUTIIIMHE « XHUMHUS».

Tetpaap s MPaKTHYECKUX 3aHATHI U JTa00paTOPHBIX padOT B KIIETKY.

Pyuxa.

IIpocroii kapanaam.

JIunetlika.

[Tpoknagka OrHE3alUTHAS KepamMH4YecKasi, UMbl TUTSIbHbIC (MU MUHIET), TATUB IS
npobupok, mpobdupku [IX -14 (16-20 mT), CTEKIsAHHAs NaJIO4YKa, CIHUPTOBKA, CITHMYKH,
MPOMBIBAJIKA, COCYA JUISI OTXOJOB, MHUIMETKH (WIK CTCKJISIHHBIE TPYOOUKH C OILUIABICHHBIMU
Kpasmu, auamerp Tpyoku 2-3 mm, miauHa 100-120 mm) - 4 mr., rpaHyiasl (MM KYCOYKH):
MOJIMATUIICHA, TOJMBUHIIXJIOPUIA, TIOJHCTUPOJA, MOJMMETHUIMETAKpUiaTa, pacTBOp
ruapokcuaa Hatpus (5%), pactBop cepHoit kucnothl (1:5), pacTBop mepmaHraHata Kajaus
(po3oBbiit), OpomHas (Wi HoAHAs BOJAA), AUCTHUILIMPOBAHHAS BOJIA.

SUnAEWD

Kpartkue TeopeTnyeckue u y4eOHO-MeTOAMYECKHE MATEPHAJbI
10 TeMe NMPAKTHYECKOr0 3aHATHS

[lmactmaccamMu  Ha3bIBalOT MaTEpUaibl, HM3TOTOBJISIEMBIE HA OCHOBE IOJMMEPOB.
IInacTmaccsl,
coueTtaloT B ce0e pa3HooOpa3HbIe IIEHHBIE KadecTBa, TaKUE KakK JETKOCTh, MPOYHOCTD,
XHUMHUYECKas
CTOMKOCTB U JIp., KOTOPbIE 00YCIOBUIM MPOHUKHOBEHUE MX B PA3IMYHBbIC OTPACIH HAPOHOTO
xo3sicTBa. Kpome momuMepoB (WX 4YacTO Ha3bIBAIOT CMOJION) B IJJACTMAcCax IOYTH BCETa
colepkaTcsi JAPYrHe KOMIIOHEHTBI, NPHUAAIONIME MaTepuagy ONpeaeiéHHbIE KadecTBa.
[TonrmepHOE BEIECTBO SBIAETCS ISl HUX CBS3YIOIIMM.

B mmactMacchl BXOJAT HAmoJHUTENW (ApeBecHas MyKa, TKaHb, acOecT, CTEKJIoBaTa U
Ip.), KOTOPBIE YIYYIIal0T UX MEXaHMYECKHE CBOICTBA.

[TnacTudukaTOPhI — MOBBIMIAIOT MTACTUIHOCTD, YCTPAHSIIOT XPYIIKOCTb.

Crabuinzatopbl — CIIOCOOCTBYIOT COXpPAaHEHHIO CBOMCTB IJIaCTMAacC B Ipoliecce X
nepepadOTKU U UCTIOIB30BAHUS;, KPACUTENIN MPUAAIOT HEOOXOAUMYIO OKPACKY.

OObIyHBIE CTIOCOOBI MONYYEHHUS TIOJTUMEPOB — 3TO PEAKIMH MOIMMEPH3AINH, JeKaIHe
B OCHOBE TOJIYYEHUSI TEPMOIUIACTUYHBIX IJIACTMACC, U PEAKIIUU TOJIUKOHACHCAINH, JIe)KAIllUe B
OCHOBE MOJYYEHHUsI TEPMOPEAKTUBHBIX IJIACTMACC.

TepmoracTHYHbIE TOTUMEPHI TIPU HATPEBAHUHM PA3MATYAIOTCS U B 9TOM COCTOSIHUHU
JIETKO MU3MEHSIOT (hOpMy, KOTOPYIO COXPAHSIOT MpU oxJaxaeHuu. [Ipu cremyroiem HarpeBaHuU
OHM CHOBA Pa3MsTYarOTCs U MOTYT PUHUMATh HOBYIO (JOpMY.

TepMopeakTUBHBIE MOJIUMEPHI MPU HArPEBAaHUM CHayala CTAHOBSTCS IUIACTUYHBIMH,
NP JaJbHEHIIIEM HarpeBaHUU YTPAuUBAIOT MIACTUYHOCTh, CTAHOBATCS HErIaBKUMH. [I0BTOpHO
nepepaboTaTh TaKoOW MOJIMMEP B HOBOE U3/I€TTHUE HEBO3ZMOXKHO.

Haubonee tunuyHpiMH crocobamMu TMONYYEHUS U3JAEIUNA U3  TEPMOIUIACTUYHBIX
IIacTMacc SBJSIETCS JUThE TMOJA JaBJICHHMEM W OJKCTpy3us (BbIOABIMBaHHE), a U3
TEPMOPEAKTUBHBIX IJTACTMACC — rOpsiuee MPecCcoBaHUE.

Kparkas xapakrepucTuka HeKOTOPBIX IIacTMAacC

[TonmaTriieH — TBEPABIA, >KUPHBIA Ha OIIyMb, OEIOTO IBETa TEPMOIUIACTUYHBINA
nonumep. CTOEK MO OTHOIIEHUIO K arpecCMBHBIM cpefam. biarojgapsi BHICOKON Temmeparype
MJIaBJIeHUs, OOJaaeT CYIIECTBEHHBIMU TMPEUMYIIECTBAMU TIepea JIPYTMMH MaTepuajaMu
(TTOMMATUIICHOM, TTOJMMETUIMETAKPHUIIATOM, TTOTUBUHUIXJIOPUAOM ), OJIM3KUM TIO CBOMCTBAM.

[Tonunpornunen uaéT Ha M3TOTOBJIEHUE BBICOKOIPOYHOW H3OJLIIUH, TPYO, meraneit
MalluH, XWMHYECKOW ammapaTypbl. biaromaps BBICOKOH MEXaHMYECKOW MPOYHOCTH, €ro
WCITOJIB3YIOT JJISI U3TOTOBJICHUSI KAHATOB, CETEH, TEXHUYECKUX TKaHEH.

[MonuBuHunXIOpUA — OONagaeT OONBIIOW XUMHUYECKOW CTOMKOCTBIO, XOPOIIUMH
BIEKTPOU3OJISITHOHHBIMHA CBOMCTBaMH u OobIION MEXaHUYECKOM MPOYHOCTHIO.
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TepMoIUTacCTUYHBIN [TOJIUMEDP, Ha €r0 OCHOBE MU3rOTABJIMBAIOT [BA BUJA IIJIACTMACC: BUHMILIACT,
00J1aaroMuii 3HAYUTEITLHOM )KECTKOCTHIO U TJIACTHKAT — O0JIee MATKUN MaTepHal.

Bunnmiact uaér Ha M3rOTOBJIECHHE XHWMHYECKH CTOWKOM amnmaparypbl, BaHH IS
HUKEJIMPOBAHUS, KECTKUX IUIEHOK. [ImacTukaT ncnoap3yercs i U30JALKN, Ul TPOU3BOJCTBA
IPEIMETOB IIMPOKOTO MoTpedseHus (Iiamei, CyMOK, JUHOJeyMa, KJIEECHOK, IS TMOJTy4eHUs
MaTepHaJIOB, 3aMEHSIOIUX KOXKY — B IIPOU3BOJCTBE OOYBH).

[Tonuctupon — croek, K AEUCTBUIO KUCIOT U IIEI04Yeil (KpoMe KOHLEHTPUPOBAHHOM
a30THOM KHCIOTBI), 00JIaAaeT OYEHb XOPOUIMMHU 3JIEKTPOU3OJALUOHHBIMU CBOWCTBaMH,
TepMoIIacTiu4deH. Ero mpuMEHSIOT B 2JIEKTPOTEXHUKE, PATHOTEXHUKE, a TAKKE B OBITY (TOCyaa,
HIKaTYJIKH, IIyTOBULIBI U JIp.)

[IeHononmucTupon — JErKUM M IPOYHBIM Marepuain, UMeeT LIMPOKOe IPUMEHEHUE B
CTPOUTEIILCTBE, B BATOHOCTPOEHUH, CaMOJIETOCTPOEHUH, CyJOCTPOCHNH; B KAYECTBE U30JIALIUU B
XOJIOAWIBHUKAX, B IIEPENPABOYHBIX CIIACATENBHBIX CPEICTBAX.

[lomydaror  mopomnactsl IyTéM  HarpeBaHHs  BBICOKOMOJIEKYJIIPHOM  CMOJIBI
(monucTHposa U Ap.) C BEIIECTBOM, pa3MsrdaroliMMcsl IPU BHICOKOW TeMIlepaType (Hanpumep, C
kapOoHarom ammonusi). [Ipu HarpeBaHum oOpa3yeTcsi ra3, BCIIEHUBAIOUIMHA CMOJY, KOTOpas
IIOCJIE OXJIAXKIECHUS OCTAETCS MPOHU3AHHONW MEJIKHMHM IIOPaMU, B PE3yJbTaTe 4ero MOJy4YCHHbIN
MaTepuai CTaHOBUTCS JIErde BOJBI U ABJIAETCS IPEKPACHBIM TEILIO- U 3BYKO- U30JIITOPOM.

[TonumeTnnmeTakpuiar — 3a CBOX IIPO3PAYHOCTh HA3BIBAETCS OPIAaHMYECKUM CTEKIIOM.
OO6nanaer yAOBIETBOPUTEIBHOM MPOYHOCTBIO U 3HAYMTEIBHO MEHBLIEH XPYNKOCTBIO, YeM
OOBIYHOE CHJIMKATHOE CTEKJO, CHOCOOHOCTBIO TMPOIYCKAaTh YIbTPa(HOIETOBBIE JIydH.
TepMoIulacTUYHBIA IOJUMEDP, HAXOAUT IPUMEHEHUE B CTPOMUTEIBCTBE, B 4YacOBOM JEIE,
Pa3IUYHBIX OTPACIISIX IPOMBILIIEHHOCTH U B OBITY.

®enonpopMasbeTUAHAS CMOJa — OOBIYHO MCIIOJB3YETCS B CMECH C HAINOJHUTENSIMU,
KpacuTenssMU U T.I., @ 3aT€M YK€ IPOU3BOAAT (POPMOBAHHME H3ACIUN CIOCOOOM TrOpSYEro
peccoBaHus. TepMOPEAKTUBHBIM NOJIUMEp. BBeneHHe pa3iMuHBIX HAINOJHUTENEH IO3BOJISET
IIOJIyYUTh MATEpHUajbl, UMEIIINE LEHHbIE CBOMCTBA. Tak TEKCTOJHUT U CTEKJIOTEKCTOJIMT,
apMUPOBAaHHbIE TEKCTUIbHBIMM TKaHSIMHU M CTEKJIOTKaHbIO, IO MPOYHOCTU OJIM3KH K
JIOPATIOMUHMIO U CTAJIH.

Texkcronmut — xyomyaroOymaXkHash TKaHb, NpONUTaHHas (eHoIPOopMaIbIeruIHON
CMOJIOM M CIIPECCOBaHHas IIpY IOBBIIIEHHOW TeMIlepaType. YCTOMYMB K Harpyskam. Jlerko
noiaércsi MexaHndeckoil oopadotke. [Ipumensercs uis U3roTOBIEHUS MLAPUKONOIINITHUKOB,
HIeCTepEHKY JIsl MAIlIMH, IPEIYCMOTPEHHBIX JJIs OOJIBIINX HArpy3Kax.

CTEKJIOTEeKCTONUT — CTEKJIsHHAasg TKaHb W CTEKJISHHOE BOJIOKHO, IIPONMTaHHBIE
dbenonpopmManbIeruIHON CMOJION " CIIPECCOBaHHBIE. Mexannyecku u
KOPPO3MOHHOYCTOWYMBBIN Marepuan. [IpUMEHSIOT Ans M3rOTOBJIEHUS JAeTanell OONbLIMX
pa3MepoB (aBTOLMCTEPHBI, Ky30Ba aBTOMOOUJIEH U T.1.)

Bonpocs! 1151 3aKpenJieHns TEOPEeTHYECKOT0 MAaTePHaia K MPAKTHYECKOMY 3aHATHIO:
1. Jaiite ompeneneHus CIEAYIOINIMM TOHATHUSM: TMOJIUMEpPHl, CTPYKTYpPHOE 3BEHO, CTENEHb
MOJTMMEPH3AITHH.
B 4yem pazHuiia Mex1y peakiuusMy MOJTUMEpHU3aIH U TOTUKOHACHC AN ?
KaKI/Ie HOJ'II/IMepI)I Ha3bIBAKOTCA TepMOHJ'IaCTI/I'-IHI)IMI/I?
Kakue monumepsl Ha3bIBAIOTCS TEPMOPEAKTUBHBIMU ?
JatiTe kmaccuduKaIno BOJIOKOH.

SNAeD

3agaHus 119 NPAKTHYECKOr0 3aHATHS:
3aganue Ne 1. MccnenoBaTh CBOKCTBA TEPMOIUIACTUYHBIX ITOJIMMEPOB.
3aganue Ne 2. CoctaBuTh GOPMYJIBI TOJIMMEPOB.
3aganue Ne 3. CocTaBUTh ypaBHEHHS COOTBETCTBYIOLIUX PEAKIIUH.

I/IHCTPYK].[I/IH 110 BBINMOJTHCHUIO MPAKTUYECCKOI'0 3AHATUA
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1. O3HakOMbTECh C TPaBWIAMH MO TEXHHKE Oe30macHOCTH Hpu paboTe B XUMHUYECKOU
1a00paTOPUM U PACITUIIIUTECH B )KypHaie mo Th.

2. Bomonnute onbIT Ne 1 HccenoBanue TepMOIVIACTHYHOCTH MOJTHMEPOB:

- 3aKMHUTEe B THUrENbHBIX IMUNIAX (WIM NHUHIETOM) IpaHyly (KycOoueK) MOJUATHIICHA H

MOJIEP’)KUTE €T0 HaJl IUIaMEeHeM ropenku. Yro Habmonaere?

- Ilonoxure HarpeThlii MONMATUIEH Ha KEpaMHUYECKYI0 MPOKIAAKy (IpU OTCYTCTBHU

KEepaMHUYEeCKON MPOKIAIKA MOXKHO HCIIOJNB30BaTh KYCOUKH Ka(elbHOW TUIUTKH) U C TIOMOIIBIO

CTEKJISTHHOW NaJIouku (CBOOOAHBIM OT HAKOHEUYHHWKA KOHIIOM) IIOMBITANTECh H3MEHUThH €ro

dbopmy. Mensiercs mu ona?

- [lonpiTaliTech U3MEHUTH (POPMY TPaHYJIIBI [TOCIIE OCTHIBAHUS. Y JAIOCH JIX ATO?

- IlpoBeaure mOAOOHBIE HCCIENOBAHUS C OOpa3laMH IOJMBUHWIXJIOPUAA, IOJIMCTUPOIIA,

MOJIMMETHIIMETAKPUIIATA.

Buumanue! HarpeBanue o0pa3iioB NpoBOIUTH OCTOPOXKHO (O] IUIAMEHEM CIHUPTOBKH
JI0 MOSIBJICHUS U3MeHeHuit). He ToBOIUTh 10 pa3iioKeHusl.

Crnenaiite BbIBOJIBI.

3. BeimosnauTe onbIT Ne 2 UcciieioBaHue roproyecT moJuMepoB:

- 3a)XKMHUTE B TUIEJbHBIX IIUIAX WM C IOMOIIbIO MUHIETa KyCcOUeK (TpaHyIly) MOJUITUIICHA,
BHECHUTE €r0 B IJIaMsI CIIUPTOBKH U JIEPAKUTE 10 3arOPaHUs MOJUITUIICHA.

- YanuTe munipl ¢ rpaHyjaol NoJudTHIEHa U3 maameHu. [Ipogomkaer M NOIMATUIIEH TOPETh
BHE IJTaMeHHU?

- Hccnenyiite roproouecTb MOJUBUHUIXJIOPUAQ, IOJIMCTUPOJIA, IOJIUMETHIMETAaKpUIIaTa,
oOpaTtuTe BHUMaHUE Ha XapaKTep UX FOPEHHs B INIAMEHH TOPAIIUX TOJTUMEPOB.

Cnenaiite BbIBOJIBI.

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

- Pazmecture B mrratuBe i mpooupok 8 mpobupok [1X-14 (B nBa psaga).

- Hanetite B 4yerpipe mpobupku nepBoro psaa mo 1-2 mu (20 — 40 xarmens) pacTBopa CEpHOU
KUCIIOTHI (1:5).

- Ilomecture B TpPOOMPKH MMOOYEPENHO TO TpaHyide (KyCOouky) MOJUAITHIICHA,
MOJIMBUHUJIXJIOPU A, TOJUCTUPOIIA, TOJUMETUIIMETAKPHIIaTA.

- Haneiite B ueTsipe npoOupku BTOporo psja no 1-2 mi (20 — 40 kanens) pacTBOpa THIPOKCHIA
HaTpus (5%) U TOMECTUTE B HUX IO I'paHyJie (KyCOUYKY) BbIIIECIIEPEUNCICHHBIX TOJIMMEPOB.

Jlns BnMBaHUS B MPOOUPKH PAcTBOPOB KHUCIOT U IIEJIOYEH MCIIONB3YHTe MUMETKU WIIN
cTeKIsiHHbIe TpyOouku. Ilpu ucmonb3oBaHuM TpyOOdeK, UX CIEAYET OMYCKAaTh B CKJISHKU C
pacTBOpamMu KHUCIIOT.

5. Bomonnute ombiT Ne 4 OTHOLIEHHe NOJMMEPOB K OpPOMHOW BoJde U PacTBOpPY
NMEePMaHraHATAa KAJMA:

- OcBoOoiMTe MITATUB OT UCIIOJIB30BAHHBIX MPOOUPOK U Pa3MECTUTE B HEM 8 UHMCTHIX MPOOUPOK
B 2 psna.

- Haneiitre B 4 npoOupku nepsoro psina 1-2 My 6GpoMHOM BOABL.

- IlomecTuTe B HUX HOOUYEPENHO MO TrpaHyie (KyCOUKy) MOJUATHIIEHA, MOJIMBUHUIXJIOPUA,
MOJIMCTUPOJIA, TOJUMETHIMETaKpuiIata HaneWre B 4 mnpoOUpkH BTOporo psjga mo 1-2 mn
pO30BOro pacTBopa IepMaHraHata kaiaus. Ilomecture B HUX 1O TpaHyle (KyCOYKY)
MIEPEYUCIICHHBIX BHIIIE TOJUMEPOB.

- OcrtaBbTe MOJUMEPHI B PACTBOPAX MOOYEPENHO BCTPSAXHHUTE MPOOUPKU C COAEPKHUMBIM. UTO
HaOmonaete? Ilpouwsonum nu Kakue MO0 U3MEHEHUs C OpOMHOM BOJOW U PpPacTBOPOM
nepmanrasara kanus? Crenante BbIBOJBI.

- OcraBbTe COAEpKUMOE BceX MpoOUpoK Ha 8-10 MUHYT.

- Cneiite (cycts 8-10 MUHYT) pacTBOPBI KMCIOTHI M IIEJIOYH M3 MPOOHPOK C MOJUMEpaMH B
COCYA JUIsl OTXOIOB.

- IIpomoiiTe TiarenbHO 00pa3lbl TUCTUILTUPOBAHHOW BOJOW W3 MPOMBIBAIKH U CIIEHTE BOIY
MOCJIe TPOMBIBKM B cOoCyA st oTXomoB. Urto nHabmomaere? Ilpowmsonum nu kakue OO
U3MEHEeHUs ¢ oOpasuamu?
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CrenaiTe BBIBOILIL.

* IpH OTCYTCTBHM OPOMHOH BOJBI MOXKHO HCIIOJIb30BaTh HOAHYIO BOJY: PACTBOPHTH B COCYIC
(mpoOupKe) ¢ BOIOI HECKOJBKO Karelb HOMHON HACTOMKHU O 00pa30BaHUs KEJITOTO PacTBOpa U
nresoved 1o qHa. CBOOOTHBINA KOHEIl TPYOOUKH IUIOTHO 3a)KaTh YKa3aTeIbHBIM MaJbIleM. 3aTeM,
HE OTIyCKas Mayblia, IepeHeCTH TPYOOUKY C )KUIKOCTBIO B IPOOUPKY M, CIIETKa OCIaOuB Majell,
BBIITYCKAaTh JKUIKOCTh B MPOOUPKY Mo KarumsiM. [Ipy HEOOXOIUMOCTH, ONEpaIluio MOBTOPUTH
HECKOJIBKO pas.

MeToauka aHAJIN3a PE3yJabTaTOB, MOJYYCHHBIX B X01€ INIPAKTHYCCKOI'0 3aHATUH
HJ’I?I OIIPECACIICHUA IPOAYKTOB PA3JIOXKCHUA HeO6XOI[I/IMO IIPOBECTU MMOATOTOBUTCIIBHYIO

pabory:

1.

PazmecTuth B mITaTHBE JUIsl IPOOUPOK 8 MPOOUPOK M 3AIOIHUTH UX MO 1-2 MII CleqYyOUUMMHU
pEeaKTHBaMU: B MEPBOM psiay — 3 MpoOupKu ¢ OpoMHOM (MM HOIHOI) BOZOH, 4eTBEPTas ¢
pacTBOpPOM HUTpaTa cepedpa; BO BTOPOM psily — 3 MPOOMPKHU C pacTBOPOM I€pMaHIaHaTa
KaJusl, 4eTBEPTas ¢ paCTBOPOM JIAKMYCa WJIM METUIIOPAHIKA.

JUis ropeHus IuUlacTMacCc HCHOJb30BaTh THUTENbHbIE UMbl WIM HUHLIET. [opsmue
IJIACTMACCHI JIep>KaTh HaJl OTBEPCTUSMU COOTBETCTBYIOIIUX NMpoOUpok. i pacrio3HaBaHUS
IUIACTMACC MCII0JIb30BaTh TOTOBYIO 3aIIOJHEHHYIO TaOJINILy

HOpﬂZ[OK BBIIMMOJHCHUSA OTYETA IO NPAKTUYICCKOMY 3aHATHIO

. B Terpanu nns mpakTHUECKUX 3aHATHH 1 JTaOOPaTOPHBIX pabOT HAUIIUTE HOMED, HA3BaHUE U

y4eOHYIO 11eJIb 3aHSTHUS.
OTBeThTE Ha BONPOCHI JUISl 3aKPEIUIEHUS TEOPETUYECKOro MaTepuaja K NPaKTUYECKOMY
3aHATHIO.

. Bemonnute onbitel Ne 1, 2, 3, 4, cormacHO MHCTPYKIMH IO BBITOJHEHUIO MPAKTUYECKOTO

3aHATHA. 3aMUIINTE HAOII0IeHUs B TaOIUILy.

. 3anuiuTe BBIBOJ O IPOJAEIaHHON paboTe, OTpa3uTe, Ha CKOJIbKO YCHEIHO Brl cripaBuiinch ¢

y4yeOHbIMM 3aJayaMy IPAKTUYECKOTrO 3aHATHS W pealu30BaHbl JHU 00pa3oBaTelbHbIE
pe3yIbTaThl,
3asBiieHHbIE BO PI'OC TpeThero NoKoIeHUs.

OO0pasen oT4eTa 10 NPAKTHYECKOMY 3aHATHIO

IIpakTuyeckoe 3ansaTue Ne «ccinenoBanue CBOMCTB TEPMOILIACTUYHBIX MTOJIUMEPOB.
YuebHast meanb: ¢GopMupoBaTh yMEHHMs paboTaTh MB  XHMHUYECKOW JabopaTopuH,
CaMOCTOSITENIHO OIPENEATh X0/ paboThl

OTBeTnbl HA BOIIPOCHI IJIAA 3aKPENJCHUSA TCOPETUYIECCKOT0 MaTepHuaia
K IIPAKTUYC€CKOMY 3aHATUIO

Yro nesaau IIpu3Haku peakuvu | YpaBHEHHE peaKUHHu BriBoabI
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BbiBoa: BeImonHMB 3amaHUs MPAKTUYECKOro 3aHATHA s (CM. Yy4eOHble 3amadvl |
oOpasoBarenbHbIe Pe3yNbTaThl, 3asBieHHbIC BO D@I'OC TpeThero moKOJICHUs).

Cnucok Jureparypbl
B.B Epemun Xumus . 10 xnacce (6a3oBbiii ypoBens) : B.B. Epemun, H.E Ky3smenxko, B.U.
Tepennn, A.A.[lpo3nos, B.B.JIynun , yue6Huk - Mocksa : [IpocBemenue, 2021. - 204 ¢

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

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

Y4yeOHBIC 320a9MN:
1. HayuuTbcs mOJIB30BATHCS aJITOPUTMOM PEIICHUS 3a4a4.
2. YMeTh rpaMOTHO O(OPMIISITH U peliaTh 3a/1auH.

Oo0pa3oBaTte/ibHbIE pPe3yJbTaThl, 3asBJeHHbIe BO PT'OC TpeTbero noKoJieHus:
CTyaeHT 10KeH:
HMeTh MPAKTHYECKHUI ONBIT: IPUMEHEHNSI OCHOBHBIX 3aKOHOB XMMHUHU TIPH PEIICHUE 3a]1a4;
3HATb: OCHOBHBIC 3aKOHbI XUMHH,
YMeTb: BHITIOTHATH PacYEThl IO XUMUUYECKUM (hOopMyIiaM;
BJIA/IeTh: HABBIKAMH Pa0OTHI C KAJBKYJISATOPOM.

3agauyu NPaKTHYECKOT0 3aHSITHUS:
[ToBTOPUTH TEOPETHUECKUI MaTepUaIl IO TEME MPAKTUYECKOTO 3aHSTHS.
OTBETUTH HA BOIIPOCHI JUISI 3aKPETUICHUSI TECOPETHUECKOTO MaTepHaIa.
BreImonHuTh 3a1aHMs 110 TEME.
Odopmuth oTUeT.

i

O0ecnieueHHOCTH 3aHATHS (CPeACTBA 00yUYeHH):
Tabnuna «[lepuoanueckas cucrtema xumudeckux snemenToB JI.M. MenneneeBay.
Terpaab 1715 NpakTUUECKUX 3aHATHH U 1a00paTOPHBIX pabOT B KIETKY.
Kaprouku — 3aganus.
Kanpkymsarop.
Pyuxa.

Al

Kpartkue Teopernyeckne u yaeOHO-MeTOAMYECKHE MATEPHAJIbI
10 TeMe MPAKTUYEeCKOIr0 3aHITUSA

Xumuyeckasi ¢opmysa — 93TO BBIpaXeHHE cocTaBa (KaueCTBEHHOTO U
KOJTMYECTBEHHOTO) BEMISCTBA IIPH MOMOIIH XMMHUECKUX 3HAKOB U WHJEKCOB.

Moasipuasi macca (M) — BenMuMHA, paBHas OTHOIIEHHMIO MaccChl BemiecTBa (m) K
COOTBETCTBYIOIIEMY KOJMUYECTBY BemiecTBa (n). M =m : n (r/moJib)

KonauyecTtBo BemiectBa (n) - 3TO YHUCIO CTPYKTYPHBIX YAaCTHI[ 3TOTO BEIIECTBA
(aTOMOB, MOJIEKYJI, DJIEKTPOHOB, HOHOB U JIP.), 3aKITIOYEHHBIX B JJAHHOM 00pa3Ile.

n=N:N, =N: 6,02 * 102 (moub)

n=m:M (Moib) > m=n *M (rp.)

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

B Mexnynapoanoit cucreme enunuil (Cr) 3a €IUHUIY KOJMYECTBA BEIIECTBA MPUHST
MOJTb.
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MoJb — KOIMYECTBO BEIIECTBA, KOTOPOE COJCPKUT CTOJIBKO 4YaCTHIl (aTOMOB,
MOJICKYJI, HOHOB M Jp.) CKOJBKO COLEPXKHTCS aTtoMoB yriepoma B 0,012 kr. (12r.) '%C,
npumepHo 6* 107 gacru,

Beanunna 6*10> moun™” orHOCHTBCS K byHIaMEHTATBHBIM (PU3UYECKUM TTOCTOSTHHBIM
¥ HasbiBaercs mocrostnuoii ABoragpo (N4). Na =n * 6,02 * 10 (moaexy.)

Mouasipublii 00b€M raza — BeJIMYMHA paBHAs OTHOIICHHIO 00BbEMa (V) BellecTBa K
KoJu4ecTBy (n) aToro BemectBa: Vy=V: n— V=n* Vy (1)

OTHocHuTeIbHASI TJIOTHOCTH OAHOTO Ta3a mo apyromy (D) — 5T0 oOTHOmIEHHE
IUIOTHOCTEHW JBYX Ta30B MPH OJAMHAKOBBIX YCIOBHUSX.

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

OTtHocuTeNbHAS 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

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

SNl

3aganus 119 NPAKTHYECKOIro 3aHATHS:
[IpousBeaute pacy€Tsl COINACHO 33aHUSIM B KapTOUKE.

HNHCcTpYKIMSA 110 BBINOJHEHUIO MPAKTHYECKOI0 3aHATHS
Hanummre monekynsapHyio GopMyny YKa3aHHOTO BEIIECTBA.
Ucnionb3ys tadnuiy «llepuognyeckas cuctema xumuueckux semeHToB JI.M. MenzaeneeBay,
BBIYMCIIMTE MOJIEKYJIIPHYIO MacCy YKa3aHHOI'O BEILIECTBA.
Ornpenenute KOJTUYECTBO BEIIECTBA B JAHHOM IMOPIUH Ta3a.
Brluncinre mMaccy JaHHOTO BEIIECTBA.
Brruucnure 00bEM JaHHOTO BEIIECTBA.
Ornpenenurte YUCIO YaCTUL, COAEPKAIIMXCS B JAHHOM MOPLUU ra3a.
Ornpenenure MIOTHOCTH ra3a Mo BOJAOPOY.
Ornpenenure MIOTHOCTb ra3a Mo BO3AyXY.

DN —

R

MeToauka aHa/M3a pe3yJabTaTOB, MOJYYEHHBIX B X0/1€ IPAKTHYECKOI0 3aHATHH
. 3arnojHUTE N3BECTHbIE BaM MyHKTHI MJ1aHA U3 UHCTPYKIIHH.
Halinure Hen3BECTHBIE TaHHBIE.
3. Beruucnenus npousBoaute B MexayHapoiHoit cucreme enunu (Cu).

N —

IopsAoOK BHINIOJIHEHHUS OTUYETA MO NPAKTHYECKOMY 3aHATHIO

1. B terpanu ans npakTUYECKHUX 3aHATUN M TaOOPATOPHBIX pabOT HAMMUIIUTE HOMED, HA3BaHUE U

y49eOHYIO 11eJTh 3aHSTHS.
2. OTBeThTE Ha BOIPOCHI ISl 3aKPEIUVICHUS TEOPETHUYECKOTO MaTepuana K MPaKTUYECKOMY
3aHSITUIO.
3. 3anummTe ycnoBue 3agaHuss Ne | um mpousBeauTe pacy€Thl MO IJIAHY MHCTPYKLHUHU I10
BBIIIOJTHEHUIO

MPAKTUYECKOTO 3aHATUA C YUETOM METOJAMKHU aHATIN3a PE3YNIbTATOB, IOJTYYEHHBIX B X0/1€
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BBITIOJIHEHUS 3a7aHust Ne 1.
4. Bemoauute 3aganus Ne 2, 3, 4, 5.
. 3anuuIuTe BBIBOJ O MPOJIETIaHHON paboTe, 0Tpa3uTe, Ha CKOJIBKO ycremHo Bel cipaBuiuch ¢
yueOHBIMU 33/layaMHU  [PAKTUYECKOIO 3aHATHS W peaju30BaHbl JIM 00pa3oBaTENIbHbBIE
pe3ynbTaThl, 3asiBiaeHHbie BO PI'OC TpeThero noKoJIeHHus.

9,

O0pasen 0T4éTa 10 NPAKTHYECKOMY 3aHATHIO
IpakTudeckoe 3anaTue Ne «Pacd€Tpl Mo XUMHYECKUM (HOPMYTIaM».
YuebHast uejb: (GOPMHPOBATH YMEHHUE MPOU3BOAUTH PACUETHI IO XUMUYECKUM (POPMYIIaM.
OTBeTHI HA BONPOCHI /ISl 3aKPeIJIeHUs] TEOPEeTHYeCKOro MaTepuaJjia
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/momnb
n(CO,) =4 mob (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 =

3ananus Ne 2, 3, 4, 5 BBINOJTHSIOTCS M 3alMCBIBAIOTCS COTJIACHO MHCTPYKIIUU TIO BBIMOJIHEHUIO
MPaKTUYECKOTO0 3aHATHUS C Y4YETOM METOAMKU aHalu3a pe3yJbTaToB, IMOIYYEHHBIX B XOJI€
BBINTOJIHEHUS 3amauus Ne 2, 3, 4, 5.

BbiBoa: BreimonHMB 3ajaHUS  NMPAKTUYECKOro 3aHATUS s (CM. YydeOHble 3ajaud U
oOpa3oBaTenbHbIE pe3yNbTaThl, 3asiBiIeHHbIe BO PI'OC TpeThero moKoJIeHus).

Cnmcox aureparypsl
B.B Epemun Xumus . 10 xnacc (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.Jlpo3nos, B.B.JIynun , yaue6uuk - Mocksa : [IpocBemnienue, 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:

30



CryneHT nomKeH

HMeTh MPAKTHYECKHUId ONBbIT: COCTABJICHUS YPaBHECHUN XUMHUUYECKUX PEAKIINN;

yMeTh: paboTarh B naboparopuu ¢ coonroaeanemM npasui Th;

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

BJIQJeTh:  MPAaKTUYECKUMH HABBIKAMHM IPOBEJCHUS SKCIEPUMEHTOB [0 JOKA3aTeJIbCTBY
HAJIMYUs BOJOPOA U XJIOpa B COCTABE COJISTHOM KUCIIOTHI.

3agauM NpaKTHYECKOro 3aHATHS:

. IloBTOpUTH TEOpPETUUECKUI MaTepUall 10 TEME IPAKTUYECKOTO 3aHATHUS.

2. OTBETUTH HA BOIPOCHI /17151 3aKPEIICHHS] TEOPETUUECKOT0 MaTepHalla.

. IIpoBecTn KauecTBEHHBbIE PEAKLMM Ha TajlOTE€Hbl BXOJSIIME B COCTAB MPEUIOKEHHBIX IS
aHaJIn3a KUCIOT.

4. TloaTBEpAUTH ONBITHBIM IIYTEM Ka4€CTBEHHBIN COCTaB COISIHONW KHCIIOTBHI.

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

6. OpopMHUTH OTYET.

p—

(98]

)

Oo0ecnieueHHOCTH 3aHATHS (CPeACTBA 00yUYeHH):
1. COOpHUK METOAMYECKUX YKa3aHWIl JJIs CTYACHTOB IO BBIMOJHEHUIO MPAKTHUECKUX 3aHATUI
1 J1a0OpaTOPHBIX PabOT MO YYEOHON JUCHUTIIUHE «XHUMHS».
Tetpaab 15 MpakTUUECKUX 3aHATHI U 1a00paTOPHBIX paboT B KIETKY.
Pyuxa.
[TpocToii kapanaai.
JIuneiika.
[Tpo6upky, mWTaTUB i1 NPOOUPOK; PAaCTBOPHI: MOAUAA Kaius, OpoMuIa HATpus, XJIOpuaa
HATpHUs, HATpaTa cepedpa; MHIUKATOPOB — JIAKMYC, (eHoN(TalenHa, METHIOpaHka; XJIop,
Meb

SN

Kparkue Teoperndyeckue H y4eOHO-MeTOANYECCKHE MATEPHAJIbI
10 TeMe NMPAKTHYeCKOro 3aHATUS
I'anorenn! (ot rped. halos - coinp u genes - oOpasyromiuii) - 3JI€EMEHTHI TJIaBHOM
noarpynns! VII rpynnsl nepuoanueckoit cucTeMsl: pTop, XJop, Opom, ox, acTar.

1) O6ias >1eKTpOHHas KOH(UIYPAIHs BHEIIHETO SHEPIeTHIECKOTO YPOBHS - nS“nP’.

2) C Bo3pacTaHME€M MOPSAKOBOIO HOMEpa JJIEMEHTOB YBEJIWYUBAIOTCA PaUyChl aTOMOB,
YMEHBIIAETCS  3JIEKTPOOTPHULIATENILHOCTh,  OCla0eBal0T  HEMETAJUIMYeCKHe  CBOMCTBa
(YBGJ'II/I‘II/IBaIOTCSI METAJIJIMYECKHUEC CBOﬁCTBa); TaJIOI'€HbI - CHUJIBHBIC OKUCJIUTCIIN,
OKHCITUTENbHAs CHOCOOHOCTh 3JIEMEHTOB YMEHBIIAETCS C YBEIMUEHUEM aTOMHOM Macchl.

3) Mouekysbl rajJoreHOB COCTOAT U3 IBYX aTOMOB.

4) C yBenuueHHMEM aTOMHOM MacChl OKpacka CTaHOBHUTCS Oojiee TEMHOH, BO3pacTaroT
TEMIIEPATYPHI IUIABICHUS U KUIIEHMS], & TAKXKE IJIOTHOCTb.

5) Cuna ranoreHoBOIOPOJHBIX KUCIOT BO3PACTAET C YBEIUNYECHUEM aTOMHON MacChl.

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

Bomnpocskl 1J151 3aKpenJieHusi TeOPeTHYECKOro MaTepuasia K NPaKTHYEeCKOMY 3aHATHIO:

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

a) 3apsg sapa: Cl1 * Br; 1 * F; Cl * P;

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

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

r) paguyc atroma: Cl * Br; 1 * F; Cl * P;

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

e) okucnurtenbHble cBoiictBa: Cl * Br; I * F; Cl * P.
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3. JlaiiTe XapaKTepUCTUKY COJSTHOU KUCIIOTHI:
Q) TIO HATTUIHMEO KHCITOPOIA = . veenreenseenneenaeenneeenneenneeenneanneennnens
0) TIO OCHOBHOCTH = . uveentteneee et entee e enneeanteeaeeeeeteenneenneens
B) 10 PACTBOPHUMOCTH B BOJIC = - uevneeneentaneanneeneanneaneenneaneaneennnns
T) 110 CTENEHU ANEKTPOTUTUUCCKON TUCCOLMUALIIHI = «.vvveennereeerreenreeenneens
b1 910§ (030 (3 1 (1o & 7 S
€) TIO CTAOMITBHOCTH = +e'uutteeentteeentee e et e eaneeeeaaeeeaneeeanneeaanns

3anaHus AJ1 NPAKTUYECKOTr0 3aHSATHSA:
3ananue Nel. [IpoBecTr KaueCTBEHHBIE PEAKIIUY HA FaJOT€HBbI.
3apanme Ne2. OnpenenuTh KaueCTBEHHbBIH COCTaB COJITHOW KUCIIOTHI.
3ananue Ne3. [Ipenyioxkuth cnocoObl monyuenus xmaopuga wmeam  (II). CocraButh
COOTBETCTBYIOIINE YPABHCHUS] XUMHUECKUX PEAKIIHI.

HNHcTpyKuus 1o BHINOJTHEHUIO PAKTHYECKOT0 3aHATHSA

1. O3HaKOMbTECh C NpaBWIAMU [0 TEXHHMKE O€30MacHOCTH HIpu padoTe B XUMHUYECKOU
1abopaTOpUM U PACIUIIUTECH B )KypHaie mo Th.

2. Ilocmotpute BUIEO — 3KcnepuMeHT K onbITy Ne 1: KauecTBeHHble peakluy I'aJOre€HU]IOB -
couteii ranorenBogopoanbsix kuciaotr HCI, HBr, HI.

3. OnbiT Nel KayecTBeHHBbIE peaKIUuM TaJOreHUI0B - COJeil rajJoreHBOAOPOAHBIX KHUCIOT
HCIl, HBr, HI.

- B Tpu npoOupku npuielte no 1-2mi pacTBOpoB XJIOpUAa HaTpUs, OpoMua HaTpus U Hoauaa

KaJus;

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

- 3anmosauTe TadbmUIy Ne 1.

4. ITocMoTtpuTe BUAEO — dKCHepUMeHThI: «OOHapyKeHUE XJIOPUA-UOHOB» U «/leiicTBHe KUCIOT
Ha UHAUKATOPb» K ombITy Ne 2: OmnpeneneHne KaueCTBEHHOTO COCTaBa COISTHOW KUCIIOTHI.

5. OnbIT Ne 2 Onpee/ieHne KA4eCTBEHHOT0 COCTABA COJISTHON KHUCIOTHI

- B tpu npoOupku npuneiite no 1-2 mMi pacTBopa COJIIHON KUCIIOTHL;

- B mepByto npoOupky 1006aBbTe HECKOJBKO Kareib JaKMyca; BO BTOPYIO — METUJIOpaHXka, a B

TPEThIO MPOOUPKY — peHOoN(TaNEeHH;

- 3anonHuTe Tabnuiry Ne 2.

6. OmnpenenuTe HaIUMUKE XJIOPUA-UOHA B PAaCTBOPE COJSTHOM KUCIOTHI:

— B npoGupky npuiieiite 1 -2 M1 pacTBopa COISIHON KUCIIOTHI;

- [lo6aBbTE K pacTBOPY COJITHOU KHCJIOTHI paCTBOP HUTpaTa cepedpa;

- 3anonHuTe Tabmuiry Ne 3.

7. Tlocmotpute BHJEO — SKcrepuMeHT «B3aummonelicTBue Xxjopa ¢ Menpio» K omnbiTy Ne 3

ITonyyenue
xnopuna meau (I1).

8. Ilpemnoxure emé aBa pazauuHBIX crocoba momyudenus xiopuaa menu (II). CocraBbre
YpaBHEHHUS COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH.

MeTtoauka aHaau3a pe3yJibTaTOB, NOJYYEHHBIX B X0/ IPAKTUYECKOI0 3aHATHS
. Mlcnionb3ysl MHCTPYKIUIO IO BBIITOJIHEHUIO TPAKTUYECKOTO 3aHATHUS, IPOBEAUTE OIBITHI.
2. Craenyrouuil onbIT ciaelyeT HAaYMHATh TOJIBKO MOCJE MOJHOro pa3dopa NpeBeIyLero OnbITa.

[S—

IopsA0OK BBINIOJIHEHHS OTUYETA MO NPAKTHYECKOMY 3aHATHIO
1. B teTrpanu ans mpakTUYECKHUX 3aHATUN M TaOOPATOPHBIX pabOT HAMMUIIIUTE HOMED, HA3BaHUE U
y49eOHYIO 11eJTh 3aHSTHS.
2. OTBeThTE Ha BOIMPOCHl ISl 3aKPEIJICHUS TEOPETUUYECKOTO MaTepuajia K MPaKTUYECKOMY
3aHSITUIO.
3. Bremonaus onbITel Ne 1 1 Ne 2 3anummTe HaOIIOAEHUS U BEIITOIHNATE 3a1aHUs.
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4. 3anummre BBIBOJ O MPOAETaHHOM paboTe, OTpa3uTe, Ha CKOJIBKO YCIIEIIHO BbI cripaBMIIKCEH C
y4eOHBIMHM 3aJadyaMd IPAKTUYECKOTO 3aHATHS U pPealu30BaHbl JM 00pa3oBaTENbHbIC

pe3ybTaTHI,

3asiBiieHHbIE BO DPI'OC TpeThero nokoJeHus.

Oobpa3zen 0T46TA O NPAKTHYECKOMY 3aHATHIO
IpakTuyeckoe 3ansiTue Ne8 «Pemienue sKCIepUMEHTATBHBIX 33124,
Y4yeOHas mesib: 3aKPENUTh HABBIKM COCTABJICHUS YPAaBHEHUM XUMUYECKUX PEaKIUM.
OTBeTHI Ha BONPOCHI /ISl 3aKPeNJIeHUs] TEOPEeTHYECKOI0 MaTepuasa
K IPAKTHY€CKOMY 3aHATHIO

Taomuua Ne 1

Ha3zBanmue onniTa

Yro geaaau? Uro
Haoawoaaau? BeiBoabl.

CocraBbTe ypaBHeHHS
peakumii MexIy

BelllecCTBAMH
KayecTBeHHBIE peakMK rajIOr€HUI0B NaCl + AgNO;—
COJIEN TAJIOTEHBOIOPOIHBIX NaBr + AgNO;—
kuciaor HCI, HBr, HI. KI+ AgNO;—
Ta6muma Ne 2

Ha3zBanue uHgMKaTOpaA

IIBeT mHAMKATOpPA
B HEMTPAJIBLHOM cpene

IIBeT mHAMKATOpPA
B KHCJIOH cpejie

JIAKMYC

MCTHUJIOPAHIK

dhenondranens

Tab6muma Ne 3

Ha3Banue onbiTa

Yro peaaau? Uro nadaronaau?

CocraBbTe ypaBHEeHHS

BriBOaBI. peakuuii Mexay BemecTBaMu
Ornpezenienne XJI0puJI - HOHA HCIl + AgNO;3; —
BoiBoa: BeimonHuB 3amaHus  MPAKTHYECKOTO 3aHATHS g (CM. y4deOHBIE 3aJaud |

oOpa3oBaTeNbHbIE pe3yNbTaThl, 3asBiieHHbIe BO PI'OC TpeThero moKoJIeHus”).

Cnmcox aureparypsl

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.
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2.

3aKpenuTh YMEHHUS COCTABIISATh YPAaBHEHUS PEAKIMI B MOJIEKYJISIPHOM U HIOHHOM BHJIaX.
Oo0pa3zoBarte/ibHbIE pPe3yJIbTaThl, 3asiBJeHHbIEe BO PI'OC TpeThero nokoJgeHus:

CryneHT A0mKeH

HMeTh TPAKTHYECKUH ONBIT: COCTaBJICHHUS YpaBHCHHH XUMHUYECKHX pEaKIuid B
MOJICKYJISIPHOM M HOHHOM BHJIaX;

yMeTh: paboTath B JIabopaTopuu ¢ coOoeHreM npasui Th;

3HATh: XUMHYECKHE CBONCTBA METAJUIOB;

BJIajIeTh: HaBBIKAMH SKCIIEPUMEHTAILHON paObOTHI IPU paboTe B KAOMHETE XUMUH.

i

SNA LD

3agayu abopaTropHoii padoThI:

[ToBTOPUTH TEOPETHUECKUI MaTepuall 10 TeMe J1abopaToOpHOM paboTHI.
OTBeTUTH Ha BOIIPOCHI ISl 3aKPEIIEHUSI TEOPETUUECKOT0 MaTepHala.
[TpoBecTn 3KCIEPUMEHT, COOIIOAas IPaBUIa TEXHUKU O€30I1aCHOCTH.
Odopmuts oTuer.

OolecneuyeHHOCTH 3aHATHA (CpeACTBA 00y4YeHMs):
COOpHHMK METOIMYECKUX YKa3aHUH JUIsl CTYJACHTOB I10 BBIOJHEHUIO MPAKTUYECKUX 3aHATHH
U J1a00paTOPHBIX PAbOT MO y4eOHON AUCHUIUINHE « XUMUS».
Terpaab 115 NpakTUUECKUX 3aHATHH U 1a00paTOPHBIX pabOT B KIETKY.
Pyuxa.
IIpocroii kapanaam.
JIunetiika.

6.PacTBOpBI: CepHO KUCIIOTHI, 00pa3ibl METAJIOB, C€pa, IPOOUPKH,IITATUB
Kpartkue Teopernyeckne u yaeOHO-MeTOAMYECKHE MATEPHAJIbI
1o TemMe J1abopaTopHOii padoThl
B3anmoneiicTBue ¢ MpOCTHIMU BELLIECTBAMU

C Kuca0po10M OOJIBITMHCTBO METAILIOB 00pa3yeT OKCUJIbI — aM(POTEPHBIE U OCHOBHBIE:
4Li + O, = 2Li;0,

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

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

2Na + 02 = Na202

C rasoreHaMu MeTaiIbl 00pa3yrOT COIH FAJIOT€HOBOIOPOIHBIX KUCIIOT, HAITPUMED,

Cu + Cl, = CuCl,.

C BOOOpOIOM caMble aKTHBHBIE METAILIBI 00Pa3yIOT HOHHBIE THIPHUIBI — CONENOT00HbBIE
BEIIECTBA, B KOTOPHIX BOJOPO]] KIMEET CTETICHh OKUCIICHHUS - 1.

2Na + H, = 2NaH.

C cepoiil MmeTailTbl 00pa3yroT CYIb(PHUABI — COTU CEPOBOOPOTHON KUCTOTHI:

Zn+ S =7nS

C a30TOM HEKOTOPBIE 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.

MeTainsl 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 CIIIaBhI.

1. B3aumopeiicTBre ¢ KUCIOTaMu

HQSO4 +Ca= CaSO4 + H, 2HCI + Ca = CaC12 + H,
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Bomnpocsl 1151 3akpeniieHusi TeOPETHYECKOr0 MaTeprasa K JadopaTopHoi padore
1. Kakue BeniectBa Ha3BIBAIOT METaLJIaMU?
2. Bce nmu MeTamibl CrioCOOHBI BRITECHSITH BOJJOPO]T U3 KUCTIOT?
3. C yeM MOT'yT B3aMMOJEHCTBOBaTh METAJLJIbI?
4. OTIMYarTCs I METAJJIbI 10 XUMHYECKON aKTUBHOCTH?.

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

HNHCcTpyKUMSA M0 BHINOJHEHHUIO JIA00OPATOPHOH padoThI
1. O3HakoMbTeCh C TMpaBUIaMH MO TEXHUKE OE30MacHOCTH MpH padoTe B XUMHUYECKOMN
nabopaToOpUM U pacIUIINTECh B )KypHaie no Th.
2. IlpoBeneHne XUMHYECKOW PEAKIIMH: OKUCICHHE METAJIJIOB

-Jlnst 3TOrO0 BHECTH B IIaMsi CIIUPTOBKM OYHIIEHHYI) MEIHYIO IPOBOJIOKY, IMOCJE YEro
BUJIHO, YTO Ha MPOBOJIOKE MOosBUIICS yepHbIi HaseT. (2Cu +02 =2Cu0 )
OKCHJT MEH (YEPHOTO IIBETA)

-BHectn B mpoOUpPKYy CTPYXKKH Kelle3a W MOPOIIOK CEpPhl, aKKypaTHO BCTPSXHYTh, HArPeTh

npoOupky. BumHo, 4to oOpa3zoBasiach Macca cylbduia xenesa.
-IIpoBecT XMMHYECKYIO PEAKIUI0 MEXIY PACTBOPOM COJISTHOHW KHCIOTHI M TaOJIeTKaMu
IIUHKA.
-Hanefite B papdopoByro Tapenky TUCTHILTMPOBAHHON BOBI, OCTOPOXHO BHECTH IMUHIIETOM
OUMINEHHBIA KycOouek HaTpusi. B pe3ynbTare BUAHO OypHOE BBIJCICHHE BOAOPOAA, a IMPH
oMoy GpeHoapTarenHa MOXHO 0OHAPYKUTH 00pa30BaHUE MICTOYH.
-Buectn B mpoOupky kycouku sxene3a, nob6aButh 10 % pactBop cynbdara menu. Yepes
HEKOTOPOE BPEMsI MOXHO 3aMETUTh TOsBICHUE Oyporo HajeTa Ha KyCOdyKax jkenes3a. JTo
TOBOPUT O TOM, YTO MPOM30IUIA XMMHUYECKas PEaKIUs MEXIY METANIOM U COJbio Ooliee
ciaboro Merauia.
3aMUIINTe HAOII01aeMbIe SBIICHUSI.

MeTtoauka aHaIM3a pe3yJIbTATOB, OJYYCHHBIX B X0/€ J1a00paTOpHOH padoThl
Hcnonp3yst THCTPYKIUIO MO BHIOJHEHUIO IPAKTUYECKOTO 3aHATHUS, IPOBEINUTE OTIBITHI.
2. Craenyrouuil onsIT cielyeT HauuHaTh TOJIBKO MOCIe MOJHOro pa30opa MpeiblIylero omnbiTa.

p—

ITopsinok BeINOJIHEHHA 0TYETA MO JIaDOpaTOpPHON padore
1. B Terpanu ais mpakTHUECKUX 3aHATHH 1 JIAOOPaTOPHBIX pabOT HAMIIUTE HOMED, Ha3BAaHHUE U
yueOHYIO0 11eIb pabOTHI.
2. OTBeThTE HAa BOMPOCH IS 3aKpEIICHUSI TEOPETHYECKOro Marepuaiga K JabopaTOpHOU
pabore.
BEITNOTHAB OTIBITHI, 3aMUIIATE HAOIIOICHHSI B TAOJIHILY U BHITIOJIHUTE 3a/1aHUE.
4. 3anummMre BBIBOJ O MPOJETIaHHOM paboTe, OTpa3uTe, Ha CKOJIBKO YCIIEHIHO Bbl cipaBMIINCE C
yueOHBIMU 3a/ladyaMH  JJabopaTOpHOM padoThl W peajau3oBaHbl JH 00pa3oBaTeiIbHbIE
pe3ynbTaThl, 3asBiaeHHbie B0 PI'OC

(98]

O0pasen oT4yéra no J1aboparopHoi padore
JladopaTopnasi padora Ne «CBOWCTBAa METAIIJIOBY.
YuebHast nejib: 0TpabOTaTh HABBIKM COCTABIICHHUS YpaBHEHUN XMMHUYECKUX PEAKIIHH.
OTBeThI Ha BONPOCHI IJIs1 3aKPeNJIeHHs] TeOPeTHYECKOro MaTepuaJsia
K JJabopaTopHoii padore
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A
TR PP PRPPPT
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.
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Ornpenenurte Kaxaoe U3 TpeX BEUIECTB (PacTBOPHI Xi1opuda Hampus, cyibhama nampus,
KapOonama Hampusa), HAXOIIIIMUXCA B TPOOMpPKaXx 0€3 HTUKETOK. 3aroiaHUTE TaOuILy,
HAIUIIATE COOTBETCTBYIONIUE YPABHCHHSI XUMUYECKHX PEAKIHA (B MOJEKYISIPHOM U HOHHOM
BHJIC) U clienaiiTe 0000IIEHHBIN 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) Ompenenurte BeuiecTBa, HEOOXOAUMBIE JIJIsI COOTBETCTBYIOUICH(-UX) peakiinu(-if).

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?».
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3ananue 4. IlpoOoaemusbiii onbiT «IlonyyeHne KpeMHHEBOH KHCJIOTHI MPH
B3aMMO/IeliCTBHHU ABYX COJIei».

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

2) CmounTe yHUBEPCAIbHBIH MHIUKATOP BOJOM M MOJHECUTE €r0 K TOPJIBIIIKY TPOOUpPKH-
peakropa. IlompoOyiiTe OOBACHUTH NPOUCXOAALIME H3MEHEHHUS, OTBETHB Ha CIEAyrolue
BOIIPOCBI:

a) Kak ruzponusyrorcs 3tu conu B pactBopax?

0) Yro BiMsgeT HAa XUMUYECKOE PABHOBECHE B PEAKIUAX IMIpoIu3a’

3ananue 4A. MpbicIeHHBII JKCIIEPUMEHT.

Ilooymaiime u omsemvme:

B onny npoOupky Hamwiu 1 mun ¢ochopHO KHMCIOTHI, a B Apyryto — 1 mu1 pactBopa
THJIPOKCUIA Kayblus. 3aTeM B MpoOOMPKY c ¢GochOopHOM KHUCIOTOM MO KamisMm J00aBisuin
TUAPOKCHUJ KaJIbIUs, a B MPOOUPKY C THAPOKCUAOM KalbLMs — M0 KaruiiM pacTBop GocPopHoit
KHca0Thl. OTBEThTE Ha BONpochl: «3MeHnTCs nm "cymma" OT nmepemMeHsl MecT ''ciiaraemsIX'', TO
ecThb OyAeT JIu pe3yabTaT ONbITOB oAuHakoBbIM? Eciu na, To mouemy?». IloscHure oTBeT C
IIOMOUIBbIO YPaBHEHUN XUMUYECKUX PEAKIUH.

IIpakTnyeckas padora Ne
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HEMETAJIUIBI U UX COEJIMHEHU A

3a0anue 1. 1,2, 5

3aoanue 2.

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

CHauaja UCIBITBIBAEM BCE PacTBOPHI ¢ moMoIbio pactBopa BaCl,. IIpobupka, B KoTOpOit
HET 0cCaJiKa, — XJIOPHU/I HATPHSL.

Janee mojsepraeM aHalu3y C IMOMOIIBIO PACTBOPA COJISIHOM KHCIIOTHI JIBE OCTaBILIHECS
npobupku. [IpoOupka, B KOTOpOoi OyAeT HaOIIOAAThCS BBIACICHUE Ta3a, COACPKHUT KapOOHAT
Oapws.

Ne mpoOupku, pe3ynbrar HaOIOIeHUS
Merton onpenenenus
1 2 3
P-p BaCl, - Ocanok Genoro 1Bera Ocanok Genoro nBera
P-p HCI — — Bcekunanue
®opmya BelecTBa NaCl Na,SOq4 Na,CO;
Ypaenenus peaxyuii:
1) Na,SO4 + BaCl, = BaSOy| + 2NaCl SO4* + Ba®* = BaSOs]
Na,COs + BaCl, = BaCOs| + 2NaCl COs> + Ba®* =BaCO;|
2) BaSO, + HCI #

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

BoiBoa: 4YTOOBl OmpenenuTh KauyeCTBEHHBIH COCTaB aHMOHA, HEOOXOAMMO IPOBECTU
peaKuMy Ha BBIICICHHE HOHOB B BHIE ONPENEISEMOro ocamka wid rasa. Ha mom SO4*
Ka4eCTBEHHBIM siBIsieTcs HoH Ba™ | Ha mon COs® — mon HY.

3aoanue 3.

1. Cxema npeBpalieHus:

pacTBOpeHUE BaCl, BBIITAPUBAHUE
CuSOy4 (ts.) U CUSO4(paCTBop‘) ] CuClz(pacmop.) ] CuClz(m)
Ypasnenus: 1) CuSOy4 + BaCl, = BaSO,| + CuCl, — B pacTBoOpe.
2) CuCl, BbImapuBaeM U MOJIy4YacM KPUCTAJUIbI COJIH.
2. Cxema MOXeT OBITh U IPYTOM:
pacTBOpeHHUE NaOH HCI
BbIIapUBaHUE
CuSOy4 (rs.) U CUSO4(paCT30p,) 0 Cu(OH), U CuClz(pacmop.) ] CuClz(m)
Ypasnenusn: 1) CuSO4 + 2NaOH = Cu(OH); | + Na;SOq4
2) Cu(OH); + 2HCI = CuCl, + 2H,0
3) CuCl, BbimapuBaeM U MOJIy4aeM KPUCTAJIIbI CONH.

3aoanue 4. Ilonyuenue KpemHueeoi KUC10mul RPU 63AUMOOCIICHIEUL O8YX COJIeHl.

[Ipy cnuBaHMK pacTBOPOB CHUJIMKATa HATpUs M XJOPUAA AaMMOHHUS HEOXUJaHHBIM
CTaHOBUTCS TMOSIBJICHHE B PEAKIIMU CTYIEHUCTOro OEI0ro ocajika v 3amaxa aMMHakKa, Tak KaK MBI
3HAaeM, YTO aMMHaK BBIJENISETCS TOJIBKO IMPU B3aWMOJAECUCTBUU COJEH aMMOHHUS CO IleJoYamu, a
B ONbITE ObLJIa UCMOJIb30BaHA coib. CUTYyallsi HECOOTBETCTBHUS pa3pelaeTcs MyTeM HalmucaHus
YpaBHEHUH THIPOJM3a COJM AaMMOHHUSL U CHUJIMKara. BeigcHseTcs, 4YTo y cojedl —
MPOTHUBOIIOJIOKHBIN TUI TUIPOIIU3A.

Si05” + 2H,0 <> H, SiO; + 20H

2NH4+ +20H «~ 2NH3 . HQO NH3T
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e

NaZSiO3 + 2H20 + 2NH4C1 =H, SlO3l +2NaCl + 2NH4OH \&
H,O

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

3aoanue 4A.

Pesynprar cnuBanus pacTBOpoB (GOCPOPHONM KHUCIOTHI M THUIAPOKCHIA KalbIUs Oyaer
pa3HBIM, TaK KaK B IMEPBOM ciydae (IIPH MOCTEIICHHOM J00aBJICHUU THAPOKCHUIA K KHCIIOTE)
M30BITOK KHCIIOTHI MPUBOAUT K 00Pa30BAHUIO KUCIIBIX COJICH, PACTBOPUMEBIX B BOJIC:

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

2) Ca(H,PO4), + CalOH), = CaHPO, + H,O (rugpodocdar KambIHs)
U T. I

Ocanok nosBIsIETCS HE Cpasy.

Ecnmum k ruapoKcHIy KaJbIHS IOCTENEHHO MNpUiINBaTh (OCHOPHYIO KHUCIOTY, TO €ro
U30BITOK Ccpa3y TMpHUBEAET K 00pa3oBaHWI0 ocaaka oprodocdara Kamplus — CpeaHEn
HEpPacCTBOPUMOM COJIH:
3C8.(OH)2 + 2H3PO4 = Ca3(PO4)2l + 6H20

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

Cnmcok Jureparypbl

B.B Epemun Xumus . 10 knacc (6a3oBbiit yposens) : B.B. Epemun, H.E Ky3smenxo, B.U.
Tepenun, A.A.[lpoznos, B.B.Jlyaun , yuebuuk - Mocksa : [Ipocemenue, 2021. - 204 ¢

.JIaﬁODaTODHOC 3AHATHUSA «CKODOCTL XMMHYECKHX peakiuii. XUMHUYECKOe PABHOBECHE»)

Omeit 1
BrnusiHue KOHIIEHTpallMM pearupyroliuX BEIIeCTB, TEMIIEpaTypbl M KaTajau3aTopa Ha
CKOPOCTh B3aUMOJICHCTBUS MOINA KAIHS C IEPOKCHUIIOM BOJOPOIa:

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

B uerbipe mpoHyMepoBaHHBIE NMPOOMPKU HajelTe Mo 3 MJ pacTBopa MOJHMAA Kalus pa3HOH
KOHILEHTPAalluu M TEMIEepaTypbl COTJacHO NpHUBENEHHOW Huxke Tabmuue. Jlo6aBbTe BO BCe
OpoOMPKH HECKOJIBKO Kamelb KpaxMallbHOro KieWcrepa s oOHapyxkeHus Hoja. 3arem
puIenTe, 0 BO3MOKHOCTH OJJHOBPEMEHHO, BO BC€ MPOOUPKHU MO 2 MJ MEPOKCHIA BOAOPOJa
OJIMHAKOBOM KoHIeHTpauuu. Habmonenus 3anumuTe B TaOIuILy.

Brinonnenue paboTsr:

B derpipe mpoHymepoBaHHBIE MPOOMPKM HAMWIM MO 3 MJI pacTBOpa HMOAMAA Kallus
pasHOi TeMIiepaTypbl U KOHIIEHTpPAIUH, COTJIACHO MPHUBEIECHHON HIKe Tabnuue. B kaxmayo u3
npoOMpoK 100aBUIM HEMHOIO KpaxMallbHOTO KIeicTepa uid OOHapyKeHus Hopaa. 3aTeM B
KaXIyI0 TpOOMPKY NPWIMIM HEMHOTO MEpPOKCHJA BOAOPOAAa OJMHAKOBOW KOHIEHTPAILHH.
Hab6nronenus 3anecem B Tabiuiry:

Ne Copnepxanue IlocnenoBarensH Bnusnne KaKoro
POOUPKH pOOUPKHU OCTh MOCUHEHHUA | (pakTOpa  CKa3aJloch  Ha
pacTBOpPOB CKOPOCTb peakuuu Vp
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1 04% KI 1pu PactBOp B

Huxakux

KOMHATHOM npoOupke MIOCHHE | JOTOTHUTEIBHBIX (PaKTOPOB
TeMIIepaType MOCIJIEAHUM

2 0,4% KI rops- PactBop nocunen [ToBbIIEHNE
14051 MI'HOBEHHO TEMIIEPATYpPbl YBEIMYUBAET

CKOPOCTh p€aKIM1

3 04% KI ¢ PactBop B 3TOM BeiBonm wu3 chepor
CuSO, npoOupke IOCHUHEI | peakluu OJHOTO u3

TPETbUM npoaykroB (KOH)

4 0,8% KI PactBop B 3t1OM [ToBbiIEHUE
npooupke MOCUHEN | KOHIEHTPAUH  UCXOIHBIX
BTOPBIM BEILIECTB YBEJIMYHUBACT

CKOPOCTh peakluu

2KI + 3H,0, — 2KOH + 2H,0 + 1, + O,
OmnbIT 2

Bmmsguane TEMIICPATYPhI, JaBJICHHUA U KOHLICHTPAIIMKU BEIICCTB HA PABHOBCCHUEC B CUCTCME!

2NO, < N, + @
KpacHO-0ypsIit OsleIHO-KeNThIMN,
o4yTu OGecrBeTHHIH

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 MMH cpaBHUTE
OKpacKy razoB B ATHX MPOOUpKax C KOHTPOJbHOW M 3alUIIMTE HAOMIOAEHUs B Tabmuiy. 0)
BeicTpo coxmuTe Ta3 B nmpodupke nopimHeMm Ha 2/3 ee oO0bema. Kak m3MeHmIach okpacka rasa
npu cxatun? Kakoif cTaHOBUTCS OKpacka rasza uepe3 2—3 ¢ mociue cxarus? beicTpo oTmycTure
NOpUIEHb B O0OpaTHOM HalpaBlieHWH, yMEHbIIas JaBieHue. Kakoil craHeT okpacka rasa uepes
5—6 ¢ nocie pacumpenus razos? HabmoaeHus oTpa3ure B TaOJIUIE U CieTalTe BBIBO/BI.

Beinonnenue paboTs:

a) B Tpex BBIJaHHBIX ITpoOUpKax HaxoauTes Oypoeli ra3 NO,: oJHa U3 HUX C
TIOPITHEM, a JIBE JIPYTHE 3aKpbITHI IIpoOkaMu. [ IpoGupku ¢ mpobkaMu Iorpy 3unmu
OJHY B TOPSUYIO BOJY, JIPYTYIO B XONOMHYIO. Yepes HECKONBKO MUHYT CPaBHUM
OKpacKky ra3oB B 3TUX IIPOOHUPKaxX ¢ KOHTPOILHOM. Habmonenna 3aneceM B Tad-

JHITY .
N3menenue CwmereHre paBHOBECHS

OKpacKu

Harpesanue IlBer ra3a cran
0ojee HACBHILEHHBIM U 2 NO2 -— NZO 1

OxJaxxIeHu LBet raza

e MOOJIE/IHEIN, CTal CBETJIO- 2NO2 -— N20 N

JKEITHLIM -
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0) beicTpo cxanu ra3 B mpobupke ¢ mopurHeM. Yepe3 HECKOIBKO CEKYH]I TIOCTIE CKATHS
[[BET rasa craj OJeTHO-KeNThIM. BhICTpo omycTunu nopiieHs B 0OpaTHOM HampaBieHUH. Yepes

HECKOJIBKO CEKYHJ| TIOCTie pPACUIMpEHHUs I[BET ra3a BHOBb CTal TeMHO-OypbhIM. HalOmronmeHus
3aHEeCeM B TaOJIHUITY.

N3menenue okpacku CwmenieHue paBHOBECHS
Cxartue LBer raza crai -
6 P 2N02“— N204
JISTHO-KETTHIM .

Pacmmpenue [BeT rasza cTan
TEMHO-0ypBIM

2 N02 — Nzo 4

BBIBOI[Z Ha XHMHYCCKOC PaBHOBCCHUE BIIMACT TEMIICpaTypa, a TaKXKE Ha CHUCTEMBI C
N3MCHAOIINMCA 00BEMOM BIIUSIET JaBJICHHC.

Chnucok JimTeparypbl
OcHoBHas uTepaTypa:

1. B.B Epemun Xumus . 10 knace (6a3oBbiii ypoBeHs) : B.B. Epemun, H.E
Ky3bmenxko, B.1. Tepennn, A.A.Jlpo3nos, B.B.JIynun , yueonuk - Mockaa :
[Ipocsemenue, 2021. - 204 ¢

2. B.B Epemun Xumus . 11 xnace (6a3oBbiii ypoBens) : B.B. Epemun, H.E
Ky3bmenxo, B.1. Tepennn, A.A.Jlpo3nos, B.B.JIynun , yueonuk - Mocksa :
[Ipocsemenue, 2021. - 204 ¢
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