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AHHOTAIUA

JlaHHBIE METOJAMYECKHE PEKOMEHJAIMU NpeAHAa3HAYCHbl IS IJITAHUPOBAHMS,
OpTaHU3alMKA U TPOBEACHUIO JTA0OPATOPHBIX 3aHATHH, COJEP)KAT COCTaB M COJCPIKAHHE
MaTepuasoB, HEOOXOIUMBIX MPENOAaBaTeNI0 I MPOBEACHUS J1a00paTOPHBIX 3aHITHH;
OCHOBHBIC JTallbl TPAKTUYECKUX 3aHATHN, CTPYKTYpPY OGOPMIICHHS J1abOpaTOPHBIX
3aHATHIH.

B wMeToamyeckux pEKOMEHIAIUAX OTPAXKEHBI OCHOBHBIE JTallbl 3aHATHSA C
METOJUYECKUM OOOCHOBAaHUEM; COJIEP)KAHUEM MPAKTUYECKUX 3aHATHI: HaJIudueM
WHCTPYKIIMOHHOM KapThl; TJIAHOB YPOKOB; METOJIUKH IPOBEACHUS YPOKOB; 0003HAUCHBI
LEJIN: TUIAKTUYECKHUE, PA3BUBAIOIIME, BOCIIUTATEIIHLHbIC.

[IpencraBiieHHbIE METOAUYECKHE PEKOMEHAAIIMU MOTYT OBITh HCIOJIL30BaHbI B

y4eOHOM Mpoliecce.



OO01mue moJIoKeHus

B mporecce maboparopHoit paboThl Kak BHAA y4e€OHOrO 3aHATHS OOydarolIuecs
BBITNOJHAIOT OJIHY WJIM HECKOJBKO JIaOOpaTOpPHBIX pabOT (3alaHuil) MOJ PYKOBOJCTBOM
IPEToAaBaTesi B COOTBETCTBUH C U3YYaeMbIM COJIEp>KaHUEM Y4eOHOTO MaTepuaia.

BrinonHenne oOy4daromuMucs J1ad0opaTOpHbIX pabOT HANPABJIEHO Ha:

- 0000ImIeHne, CcHCTEMaTU3alllio, YIIyOJIeHHe, 3aKpeIUIeHHE MOMyYeHHBIX
TEOPETUYECKUX 3HAHUN MO KOHKPETHBIM TeMaM JIUCIUIUINH MaTEMaTHYECKOrO M OO0IIEero
€CTECTBEHHO-HAYYHOI'0, O0IIETPOPECCUOHAIBHOTO U CIIELNUATBHOIO [IUKJIIOB;

- (opMupoBaHue yMEHUH NPUMEHATh TMOJIYYEHHbIE 3HAHUS Ha TIPAKTUKE,
peAIN3aLMIO0 €AMHCTBA NHTEJUIEKTYAJIbHON U MTPAKTUUECKOMN JEATEIbHOCTH;

- pa3BUTUE  WHTEUIEKTyaJIbHBIX yYMEHUH y  OyIyllMX  CIEHUAIHUCTOB:
AHAIMTUYECKHUX, TIPOCKTUPOBOYHBIX, KOHCTPYKTHUBHBIX H JIP.;

- BbBIpAa0OTKY MpHU pPEHIEHUH TOCTABICHHBIX 337a4 TaKUX MPOPECCHOHAIBHO
3HAYMMBIX KadyeCTB, KaK CaMOCTOSATEIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAas
MHUIMATUBA.

JlaGopatopHble pabOThl MO XUMHUH OIPEACIAIOTCS Y4eOHBIMU IIJIJaHAMH  TIO0
criennranbHOCTH: 43.02.16 Typusm u rocTenpuuMCTBO.

IIpu mpoBeneHun aOOpPATOPHBIX pabOT ydyeOHas Tpymnmna MOMKET JEIUThCS Ha

MOATPYIIIbI YUCIEHHOCTHIO HE MEHEE 8 UETIOBEK.

IlnanupoBanue J1ad0paTOPHBIX PadoT

Benymeit  aumakTudeckod — 1enbr0  1abopaTOpHBIX  paboOT  ABISETCS
OKCIIEPUMEHTAJIbHOE TOATBEPXKICHUE U TPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX
MOJIOKCHUH (3aKOHOB, 3aBHCHMOCTECH), IMMOATOMY OHH 3aHUMAIOT TPEHMYIIECCTBEHHOE
MECTO MPHU W3YYEHUN YUSOHOW MUCIUTLTUHBI XUMHS.

B coorBeTcTBUM ¢ Beaymied JAUIAKTHYECKON IIEbI0 J1TA0OpaTOPHBIX paboT
COJICP’)KaHUEM MOTYT OBITh:

— DKCIIEpUMEHTaIbHAs MpoBepKa hopMy,



— METOJIMK pacyera,
— YCTaHOBJICHHE U MOJATBEPKICHIE 3aKOHOMEPHOCTEH,
— 03HAKOMJICHHE C METOJMKAMH MPOBEICHHS HKCIICPUMEHTOB,
— YCTaHOBJICHHE CBOMCTB BEIIECTB, WX KAUYECTBCHHBIX M KOJMYCCTBEHHBIX
XapaKTEPUCTHK,
— HaOJI0JIEHUE PA3BUTHS SIBICHUM, MPOIIECCOB.

[Ipu BBIOOpE copep:kaHust U o0ObeMa JTAOOPATOPHBIX PabOT CleAyeT HCXOIUTH U3
CIOKHOCTM y4eOHOTO MaTepuana [Jisi YCBOGHUS, W3 BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, M3 3HAYMMOCTH HM3y4aeMbIX TEOPETHUYCCKUX IOJIOKCHUH IS
npejacTosmed npo(ecCHOHANbHON NEATENbHOCTH, M3 TOT0, KaKo€ MECTO 3aHMMAaeT
KOHKpeTHasg paboTa B COBOKYMHOCTH JaOOpaTOpPHBIX pabOT W HMX 3HAYUMOCTH JUIs
dbopMUPOBaHUS IIEJIOCTHOTO TPEACTABICHUS O COJACPKAaHUU YYeOHOW JUCIMITIIMHBI
XUMHSL.

[Ipyn miaHupoBaHUU JAOOPATOPHBIX PaOOT MO y4eOHOM AMCIUIUIMHE XUMHS
CIIeIyeT YYUTHIBATh, UTO HAPSIAY C BEAYIIEH UTAKTHICCKOM IIENTBIO - TOATBEPKICHUEM
TEOPETUUYECKHX TOJIOKEHUH - B XOJI€ BBIMOJTHEHUS 33JJaHUN Y CTYICHTOB (POPMUPYIOTCS
MIPaKTUYECKUE YMEHUS U HAaBBIKA OOpaIleHus ¢ Pa3IMIHBIMU TPUOOpaMu, YCTaHOBKaMH,

7a00paTOpHBIM  00OPYJOBAHHEM, AamMapaTypo, KOTOPbIE MOTYT COCTaBJSITh YacTh
npoecCHOoHaNbHON MPAKTHUECKOW MOJTOTOBKH, a TaKXKE€ HMCCIEOBATEIILCKUE YMEHHUS
(HabmoaTh, CpaBHUBATh, AHAIM3UPOBaTh, YCTAHABIMBATH 3aBUCHUMOCTH, JeJaThb
BBIBOJIBI M 0000IIIEHUSI, CAMOCTOSITEIBHO BECTH UCCIIE0BaHUE, ODOPMIISITH PE3YIIbTAThI).

Conepxanue 1a00paTopHbIX paboT (UKcUpyeTcs B paboueld mporpamMme ydueOHOMH
JUCITUTUTAHBI.

CocraB 3amanuii s 1abOpaTOpHOW pabOTHl JOJDKEH OBITh CIUIAHUPOBAH C
pacdeToM, 4YTOOBI 3a OTBEICHHOE BPEMS OHHW MOTJIM OBITh BBHITIOJHEHBI Ka4eCTBCHHO
OONMBIIMHCTBOM OOyuaromuxcs. KonamdecTBO 4YacoB, OTBOJAMMBIX Ha J1TaOOpaTOPHBIE
paboThl, (GUKCHUPYETCS B TEMATHYECKUX IIJIaHAX NPUMEPHBIX U pabouyux ydeOHBIX

IPOrPaMM.



Opranusaunusi ¥ NpoBeaeHUe JaA00PATOPHBIX PadoT

JlabopaTopHass paboTa Kak BUJ YYEOHOTO 3aHATHS JIOJDKHA TIPOBOIUTHCS B
crienuagbHO 000pyI0BaHHON ydeOHOU naboparopuu. [IpogomKUTENbHOCTh - HE MEHEe
JIBYX  aKaJeMHYeCKHMX  4YacoB. HeoOXOoAMMBIMH  CTPYKTYpHBIMH  3JIEMEHTaMHU
Ja60paTOpHOM pabOTHI SABIISIOTCS:

1) camocrosiTenbHas ACITEIBHOCTh 00yYAFOIIUXCS,
2) MHCTPYKTaX, MPOBOJAUMBIN TPEOAaBaTEIIeM,
3) opranu3aisi 00CYXICHUS UTOTOB BBITIOJTHEHUS 1a00paTOPHOIN PabOTHI.

BoinonHenuto  mabopatopHeix  pabOT  MpEAIIeCTBYET  MPOBEpPKAa  3HAHUM
00yJaroumxcs - UX TEOPETUUECKON FOTOBHOCTH K BBIMIOJIHEHUIO 3a/1aHHUS.

[lo xaxpoit mnaboparopHoil paboTe mpenoaaBareneM pa3padaThIBalOTCS U
YTBEPKJIAOTCSI METOJIMYECKUE YKa3aHUS IO UX IPOBEJICHUIO.

JIaGopatopHbie pabOTBl MOTYT HOCHUTH PEMpPOAYKTHBHBINA, YaCTUYHO-TIOUCKOBBIN U
MOMCKOBBIN XapakTep.

PaboTbl, HOCsImME PENPOMYKTUBHBIM XapakTep, OTIMYAIOTCS TEeM, YTO TpPU HUX
IPOBEJCHUHM O0O0ydYaroluecs TMOJb3YIOTCS MOJIPOOHBIMU HWHCTPYKLUUSMH, B KOTOPBIX
yKazaHbl: 1edb  paOOThl, TMOACHEHHUS (TEOpUs, OCHOBHBIE  XapaKTEPUCTUKH),
o0opyoBaHue, anmnaparypa, MaTepuaibl U UX XapaKTEPUCTUKU, MOPSIOK BBIMOJHEHUS
paboThl, TaOIMIIBI, BHIBOABI (0€3 (POpMYyIHUPOBKH), KOHTPOJIHHBIE BOIMPOCHI, y4eOHas U
crienuasibHas JJuTeparypa.

PaboTh1, HOCAIIIME YaCTUYHO-TIOUCKOBBIA XapaKTep, OTIMYAIOTCS TE€M, YTO MPU HX
OPOBEJCHUHM O0ydYaromuecs HE MOJB3YIOTCS MOIPOOHBIMU HHCTPYKIUSMH, UM HE JaH
MOPSZAOK  BBIMOJHEHUS] HEOOXOIUMBIX JEHCTBUH, W TpeOyrOT OT OO0ydJarouiuxcs
CaMOCTOSITEJILHOTO TI0/100pa 00OpyAOBaHMS, BHIOOpPA CIOCOOOB BBHITIOJIHEHUS PabOTHI B
MHCTPYKTUBHOU U CIIPABOYHOU JIMTEPATYPE U .

PaboThl, HOcCAIlME TOUCKOBBIA  XapakTep, XapakTEepU3ylTCd TeM, 4YTO
oOyuyaromuecs: JOKHBI PEHINTh HOBYIO JJISi HUX MPOOJeMy, OMUpasCh Ha UMEIOIIUECS Y

HHUX TCOPCTUYCCKHUEC 3HAHMUSI.



[Ipu muaHupoBaHuU JA0OOPATOPHBIX PAOOT HEOOXOJUMO HAXOAMTH ONTHUMAJIBLHOE

COOTHOHICHHUC PCIPOAYKTUBHBIX, YaCTUYHO-IIOMCKOBBIX W ITOHCKOBBIX pa60T, YTOOBI

00eCceYnTh BRICOKUI YPOBCHb I/IHTGJIJIeKTyaJIBHOﬁ ACATCIBbHOCTH.

@®opMbl OpraHu3alud 00y4arolUXcsi Ha JabopaTOpHBIX paboTax: (poHTaNIbHAS,

I'pYIIIOBAA U UHAUBUAYAJIbHAA.

[Ipu ¢dponTanbHOl (opMe OpraHu3alvy 3aHATUH BCEe OOyYaroluMecs BBINOIHSIOT

OJIHOBPEMEHHO OJIHY U Ty K€ padoTy.

[Tpu rpynmnoBo#i ¢popMe opraHM3aIMK 3aHITHI OJHA U Ta ke paboTa BBIMOIHIETCS

Opurajgamu mo 2-5 4eaoBeK.

[Ipy wHaUBHAYyalbHOW (opME OpraHu3aluu 3aHATHH KaKIbl oOydaroniuiics

BBIIIOJIHACT MHAWNBUIYAJIbHOC 3aIaHUC.

1)

2)

3)

4)

5)

6)

7)

Jlst noBblieHUs 3(OPEKTUBHOCTH MPOBEACHUS JIa0OPATOPHBIX PEKOMEHTYETCSI:
pa3paboTka COOpPHUKOB 3a/ay, 3aJaHUNd W YINPAKHEHUH, COMPOBOXKIAIOIIMXCS
METOJIMYCCKIUMH YKa3aHUSIMH, IPUMEHUTEIHLHO K KOHKPETHBIM CIICITHATBHOCTSIM;
pa3paboTKa 3aJaHUl 11 aBTOMATHU3UPOBAHHOTO TECTOBOTO KOHTPOJSA 32
MOITOTOBJIEHHOCTBIO 00YyYaIOUXCs K 1a00paTOpHBIM padoTam;

MOAYMHCHUE  METOAWUKH  TPOBEJACHUS  JAOOPATOPHBIX  pabOT  BEAYIIUM
JTUAAKTAYECKUM II€JISIM C COOTBETCTBYIOIIMMH YCTAHOBKAMU JIJII 00YYaIOIUXCSl;
UCIIOJIb30BAaHUE B TMPAKTUKE TMPENOoJaBaHUsl TOHMCKOBBIX JIA0OPATOPHBIX pPadoT,
MOCTPOEHHBIX HA IPOOJIEMHONU OCHOBE;

MPUMEHEHNE KOJUICKTUBHBIX HM TPYNMoBBIX (OpM pabOThl, MaKCHUMaIbHOE
WCIIOJIb30BAaHUE WHIUBUAYATbHBIX ()OPM C IEJbI0 TOBBIINICHUS OTBETCTBEHHOCTHU
Ka)KJI0T0 00Y4YaroMIerocst 3a CaMOCTOSITENIbHOE BBITIOJIHEHUE MTOJIHOTO 00beMa padoT;
MPOBE/ICHUE JIA0OpATOPHBIX pabdOT Ha TMOBBIINIEHHOM YPOBHE TPYAHOCTH C
BKJIFOYCHHEM B HHX 3aJlaHUi, CBSA3aHHBIX C BBIOOPOM OOYYAIOIIUMHCS YCIOBHM
BBITIOJIHGHHUST  pa0OTHI, KOHKpPETH3AIMEeH TIIeJeid, CaMOCTOSTCIBbHBIM OTOOPOM
HEO0X0MMOT0 000PYAOBaHMUS;

no00p JOMOJIHUTENBHBIX 3a1ad W 3aJaHuil Uil o0ydJaromuxcs, padoTaromux B
6onee ObicTpoM Temrie, s 3(H(PEKTUBHOTO HCIIOIH30BAHUS BPEMEHH, OTBOJIMMOIO

Ha J1abopaTopHbIC PabOTHI.



Odopmirenue 1ad0paTOPpHbIX PadOT M NPAKTHYECKHUX 3aHATHI

CtpykTypa odopMiieHUs JTA0OPATOPHBIX PadOT MO y4eOHON MUCIUTUINHE XUMMUS
OTIpeIESETCS METOIUYECKUMH pa3pabOTKaMU KOHKPETHBIX JJA0OPATOPHBIX padoT.
OueHKM 3a BBINOJHEHUE JTA0OPATOPHBIX pabOT BBICTABISAIOTCS MO MATUOATIBLHOMN

CHUCTEME M YUUTHIBATHCS KaK MOKA3aTeNId TeKYIIEeH YCIeBaeMOCTH O0yYarOIIUXCSL.

Yuyacrtue 1a00paTopHoii padoThI B y4eOHOM mpouecce
[IponynieHHOE J1abOpaTOpHOE 3aHATHE HEOOXOIMMO OTpadaThIBaTh MO3AHEE U YK€
B UHAMBHIYAJIbHOM TOpPSAKE, B MPOTUBHOM CIydyae HTOrOBas OICHKAa HE OyaeT
BBICTABJICHA, JINOO OYJIET HE COOTBETCTBOBATD YKEIAHHOM.
Nmenno mostoMy 0oJibliiasi 4acTh 00YYaIOMIMXCSl TPEANOUYNUTAIOT BO YTO OBl TO HU
CTaJIO MOCETUTh TAKO€ 3aHSATHE, BEIb JIeNaTh JJa0OpaTOpHBIE PabOTHl BCEW TPYMIION H C
OMOUIBIO TPENOIaBaTeNsl BCET1a MpoIlle, 0COOCHHO €CIIM B 3HAHUSAX UMEETCS PoOer.

TpeGoBaHusA U KOHTPOJIb 32 BINIOJHEHHEM JIA0OPATOPHBIX padoT

B nawane mapsl mpenojaBareilb B OOIMMX YepTaX 3HAKOMHUT C TPEICTOSIIEH
paboToil, M3MEPUTENILHOW ammapatypoi, TEXHUKOW O€30MacCHOCTH U IpaBUJIAMHU
noBeZieHUsT oOydarommxcs B jabopatopuu. Kpome Toro, mnpemnomaBaTesib BbIJACT
METOJMYECKHE pPa3padOTKH, COTJIACHO KOTOPHIM HEOOXOAMMO O(POPMHUTH OTYET TIO
poJeIaHHON MPakTUYECKOon padoTe.

OTAenbHO CTOWUT aKIICHTUPOBATh BHUMaHWE Ha MpaBuiiax o(GopmiieHHs] paObOThI U
WHCTPYKTa)XKE, KOTOpPBIE JIOJDKHBI TPOXOJUTH B CTPOTOM TIOPSJIKE H  UMETh
COOTBETCTBYIOIIYIO 3aMMCh B JKypHAJIe MPOBEACHUS JT1a00PaTOPHBIX PabOT U )KypHAJIE MO
TEXHHUKE 0€30MacCHOCTH.

B mocrmegrem nomkHAa B 00sA3aT€TbHOM TOPSIKE CTOSATH TOIMUCH CTYACHTa O
MIPOXOKICHUN WHCTPYKTAXKA.

[To uroram MHCTpYKTaka M MOCIE COOTBETCTBYIOIIEH MOANMUCH TMenaror 00bIine He

HECET OTBETCTBEHHOCTh 3a TOBEJeHUE oOydaromierocs Ha jabopaTropHoil paborte; a



oOyyJarouuiicsi, pacrucaBlIUCh, MOATBEPXKIAET, YTO JMYHO O3HAKOMJIEH CO BCEMH
IpaBUJIaMHU TPOBEACHUS pabOT 1 0€30MaCHOCTH MPHU UX BHITOJTHEHHH.

OOyuarommMcst cleiyeT 3apaHee TOTOBUTbCA K J1a0OpaTOpPHOMY 3aHATHIO.
Brinonnennto nabopatopHoil paboThl MPEANIECTBYET COOECeIOBaHUE C MPENOAaBaTEIIEM.
[ToAroTOBKY pEKOMEHIYEeTCSl HAauWHATh C M3YYEHUS TEOPETUUYECKOTO MaTepHala,
OTHOCAIIErocs K JaHHOU padoTe. HeoOxo1uMo TBEpAO YCBOUTH OCHOBHBIE TEOPETHUECKUE
MOJIO’KEHUS, 3aKOHBI U UX MAaTEMaTHYECKHUE BBIPAKEHUSI.

[lepen BhIONHEHHWEM PaOOTHI CIIEAYET O3HAKOMUTHCA C METOJIMKON IMPOBEICHUS
HKCIIEPUMEHTA, HM3YYUTh MPUHIUI ACHCTBUS TPUOOPOB U YCTAHOBOK, MOHSTH IIEJ]b
pabotel. Ilpu BbIMONHEHUM J1aOOPATOPHON PabOTHl BHUMATEIBHO CIEIUTE 3a XOJIOM
ombiTa. B ciiyyae HeynayHOW IIOCTAaHOBKM OIBITA, MPEXKAE YEM €ro MOBTOPUTH,
yCTaHOBUTE MpUUMHY Heynauu. [locne okoHuaHust paboThl HEOOXOAUMO BBIMBITH MOCYY,
IPUBECTU B OPAJIOK paboyee MECTO.

3a 4yuUCTOTY W TOpANOK Ha pabodyeM MecTte OTBeuaeT oOydarommiics. I[locne
BBITNIOJIHEHUS JTA0OPATOPHON pabOThl 00y4AIOIIUKCS JOIKEH O(DOPMUTH OTUYET U CIATh €ro

IPEIOIaBATEIO.

IHoaroroBka U J0NMYCK K BHINOJHEHUIO JA00PaTOPHOii padoThI

Kaxxnpiit oOydaroniuiicst TOMKEH 3apaHee MOATrOTOBUTHCS K J1JabopaTopHOl pabdore,
TO €CTb TEOPETUYECKU O3HAKOMHUTHCS C MPEJCTOSIIMM 3aJaHUEeM WM XOTs Obl MMETh
o0111e€ MpeICTaBICHUE O TOM, YTO HEOOXOAMMO OYJIET C/eaTh Ha MPaKTHKE.

Ecnu 6a3oBbie 3HaHug B Teme JabopaTOpHOM paOOThI M BOBCE OTCYTCTBYIOT,
Mperno/iaBaTeslb UMEET MOJTHOE MPaBO HE JOMYCTUTh K MPAKTUYECKOW yacTu 3aHsaTus. U
TOT/Ia TepecaaBaTh JabOpaTopHyK padboTy OyaeT HEoOXOAMMO B HWHIWBUAYaJTbHOM
TIOPSIIKE.

ITocne nmomycka k sabopaTopHOi paboTe OOYydYarOIIUMHCA MOXKET MPUCTYMUTh K
MPAKTUYECKONW 4YacTH 3aHATHSA, KOTOpas TaKXkKe HMeeT psaa  HioaHcoB. [lopsgok

BBITIOJIHEHUS JTA00OPATOPHOU pabOTHI MOAPOOHO U3II0KEH HIKE.

IHopsiok BbINOJHEHHS J1a00PATOPHOM PadOTHI



1)  Heo0XxoauMo BHUMATEIbHO O3HAKOMHTBCS C TPUOOPAMH, C KOTOPBIMHU
OMvKalIMil 4ac OpuUIeTcs HMMETh JAesio. s 3TOro HeZoCTaToYHO MPOCTO Ha HHX
IOCMOTPETh, TpeOyeTcss H3yUYUTh TEXHUYECKYIO TOKYMEHTAlMI0O W OIpPEeNeTIUTh II0
METOMYKE, KaKyl0 CXEMY cOOpaTh.

2)  CoOpaTh cxemy, yKa3aHHYIO B METOJMYKE W I0/I03BaTh MPEMONaBATEIs IS
ONpEICJICHUS TPABUILHOCTH BBIMOJHEHHBIX JACHCTBUM.

3)  Ompenenuts LeHY JACICHHS MIKATBI TPUOOpPA ¥ MOTPEITHOCTh €r0 H3MEPECHUH.

4)  TlpoBectu mpoOHOE UCHBITAHHE, KOTOPOE MO3BOJIUT CYAUTh O MPABHIBLHOCTH
MOJATOTOBKHK paboYero Mecra.

5)  IloAroToBUTH YEPHOBHK JJIs 3allMCH U MPOBECTH BCe TpeOyeMblie B 3aJaHUU
HKCIEPUMEHTHl M 3alucaTh B UYEPHOBUK IOKa3aHus mpuOopoB. B  OoJbIIMHCTBE
7abopaTopHbIX PabOT HEOOXOIUMO MPOBOAUTH pacyeThl. Cieayer MMETh B BHIY, UTO
W3JIMIIHSSL TOYHOCTh B pacuerax, 3HAYUTEIbHO MPEBBINIAONIAS IKCICPUMEHTATIBHYIO
NOTPEIIHOCTh, HE TMOBBIIIAET TOYHOCTh pe3yibTaTa. Jlas YHCIOBBIX 3HAYEHUI
PacCUMTHIBAEMBIX BEJIMUMH JOCTATOYHO 3-4 3Hauvamume mudpbl (YUCIO0 3HAKOB, CTOSIINX
nocje MPeAUeCTBYIOMMX UM Hyjel). Yucno 3Hadammx mudp HE cienyeT myTaTth C
YHCJIOM 3HaKoB mocie 3amsatoi. Tak B uncnax: 101,3; 21,73; 0,4385; 0,004500 nmeercs
yeThIpe 3Havyanmx nudpsl. B pacuerax npuHATO yKa3blBaTh 3Hadaiiue MU(pbl U B TOM
cily4ae, Korja 3TO HyJH, CTOSIIKUE B KOHIE yuciaa. [loaToMy nmpaBuiibHON OyAET 3aluCh C
TOYHOCTBIO JI0 YeTBEpTOM 3Havamen mudpsl - 0,2500, a e 0,25.

Pe3ynbTaThl u3dmepeHuit HEM30€KHO OYAYT OTKJIOHSATHCS OT MCTHUHHBIX 3HAYCHUM
COOTBETCTBYIOIIMX BeNWYWH. [[7s ompeneneHuss OmMOKA HEOOXOAMMO MONY4YUTh 4-5
napaJieIbHBIX PE3YyJIbTATOB M3MEPEHHN W HAUTH cpeiHee apudMeTHYecKoe 3HAUYCHHE,
KOTOpoe OyAeT 00JIbllle BCEro MPUOIMXAThCs K MCTUHHOMY 3HAUCHMUIO.

[Tpu 06paboTke pe3ynbTaTOB CIAEAYET ONMPEALIATh A0COMIOTHYIO M OTHOCHTEIIbHYIO
OIIMOKY U3MEPEHUS JaHHOW BEJIUYHHBI.

AOcomoTHas omMOKa MOKa3bIBAa€T, HA CKOJBKO JaHHas M3Mepsemas BeTUYrHa

OOJIBbIIIE MJTH MEHBIIIE HCTUHHOM BEJTMYUHBI

A B & (/Yonbtm. - Xmeop)-
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6)

7)

OTtHomieHre a0COIIOTHONW OMMOKM K UCTUHHOMW BeaudyuHe, yMHOXeHHoe Ha 100

%, TaeT OTHOCUTENbHYIO OIIMOKY OMpe/esieHus (B MPOLIEHTAX ) WA NOTPEITHOCTb:

H - '__t (Xonum. - Xmeop. ) . 1 OO (%)

meop

Ecmu pesynbTaThl M3MepeHHid HEOOXOAMMO TPEACTaBUTh B BHUAC Tpaduka, TO
YepTeK HEOOXOIUMO BBIMOJIHATh HA MUJUIMMETPOBON Oymare M BKJIEUTh €r0 B OTYET.
Ocu KOOpAMHAT pacrojaraioT Ha paccTosHUM 2 - 2,5 cM oT kpas jucta. Okoso oceit
YKa3bIBaIOT OyKBEHHBIC OOO3HAYCHMS BEIMYMH M WX CIWHHI] W3MEpeHwi. MacmTab
BBIOMPAIOT TaK, 4YTOOBI KpUBas MOJYYEHHOW 3aBUCHMOCTH 3aHUMaja IMOYTH BCIO
IJI0Ia1b Tpaduika ¥ He pukKaTa K OJTHOU U3 oceil koopauHat. [IpoTuB AeneHuit craBsaT
YUCJIOBBIE 3HAYEHUs U3MepsieMoil BenuuuHbl. KpuBYyI0 MPOBOAST uepe3 TOUKH,
PYKOBOJCTBYSICh HE TOJBKO HUX PACIHOJIOKEHHUEM, HO U TEOPETUYECKUMU
COOOpaXeHHUSIMU O BUJE MOJTYYEHHOU 3aBUcMMOCTH. Eciam uccnegyemasi 3aBUCHMOCTh
JOJDKHA OBITh JIMHEWHA, TO MPOBOAAT MPSAMYIO JIMHUIO, TaK YTOOBI OOJIBIIMHCTBO TOYEK
OPUOMDKAIUCh, K ATOM JIMHUU. OKCIEPUMEHTAIbHBIE TOYKHM MOTYT HECKOJIBKO
OTKJIOHSITHCSI OT HEE U3-3a MOTPEITHOCTH IKCIIEPUMEHTA.

OdopmMuTh OTHYET O MPOACIAHHONW pabOTe COTJacHO TPEeOOBAHUSM, MPEIBSIBISIEMBIM K
odopmiieHuto J1abopaTopHbix. He 3a0bIBaTh 0 HEOOXOJUMOCTH COCTABJICHUSI BBIBOJIOB.
OT4eT T0JDKEH coepKaTh CIEIYIOUIUE CBEICHUS:

a) Ha3Banue paGoThI U 1aTy €€ BBITIOJIHEHHUS.

0) Llenb pabOTHI.

B) Homep u Ha3zBaHue onbITa.

r) Kparkoe ommcanue xoaa paboThl C yKa3aHUEM yCIOBUN TPOBEICHUS OMBITA.

1) PuUCyHKM M CXE€MBI UCTIOB3YEMbIX MTPHUOOPOB.

¢) HaGmronenus u ypaBHEHUS peaKIui.

) Pacuetsl, Tabnuiipl, rpaduky.

3) BbIBOBI.

CnaTp Ha IPOBEPKY U MOATOTOBUTHCS K 3aIUTE.
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3amura J1a00paTOpHOIi padoThI

3amura npoJeIaHHOW paboThl OCYIIECTBIAECTCS B MHAMBHIYAIBHOM MOPSJIKE JTaXe
TOrja, KOTJa 3a/JaHue ObLIO BBINOJIHEHO KOJUIEKTUBHO. Y KaXIOro OOy4arolerocs
JIOJKeH OBITh CBOM O(QOPMIICHHBIN OTYET W MHUHUMAJbHBIA Oarak 3HaHUM MO TeMe,
KOTOPBIM B Onnkaiiiiee BpeMsi U MPUAETCA MOAETUTHCS C IPENOJaBaTEIIEM.

[lenaror BbI3BIBAET O0YYAIOIIETOCS, TPOBEPSET KOPPEKTHOCTh O()OPMIICHHSI OTUETA,
a IOCJIe IpU OTCYTCTBMM 3aMEYaHMM 3aJaeT BONPOCH IO Teme. MX KOIM4ecTBO He
orpannuyeHo. OJIHAKO MOJIHBIM OTBET U MOJHOE OCO3HAHUE MPOEIIAHHON pabOThI 3aMETHO

YIPOILAIOT YTOMUTENBHBIN U BOJIHUTEIBHBIN IIPOLIECC CAAYH.

Kpurepuu oneHku jJ1adopaTopHbIX padoT

Ouenka «5» cTaBUTCS B TOM Ciy4ae, €CiH JlaboparopHas paboTa BBITTOJIHCHA B
MOJIHOM o0BeMe, odopmieHa COTJIaCHO BCEM TpeOOBaHUSAM, a OOYYaIOIIMICS MOXKET
OTBETUTH HA BCE JOIMOJHUTEIBbHBIC BOMPOCH. Ho rmaBHOE — mpernogaBaTelb BUIWUT, YTO
oOydJaroruiicss pa30oupaeTcss B 3aJaHHOM TeME M HMMEET TOJHOE TMPEJCTaBICHUE O
MPOJICTaHHBIX paHee EHCTBUSIX.

Ouenka «4» CTaBUTCSA B TOM CIIy4ae, €Cli, HECMOTpPS Ha UACaIbHO 0(POPMIICHHYIO
paboTy, oOydJaroIIMiCs pacTepsyics W HE OTBETHJI Ha 2 — 3 BOINpOCa CBOETO TIENarora.
Henouetsl, onucku u HerpyObie OMIMOKH B COJEPKAHUM TIPH OE3yMpPEeUyHOM OTBETE Ha BCE
BOIPOCHI TAK)KE OIICHUBAIOTCA B YEThIpe Oaa.

Ouenka «3» cTaBUTCS B TOM cllydae, €Ciu JiabopaTtopHas paboTa HEMoJHas,
KOTOpas HE JI0 KOHIIAa PACKPBIBAET II€JIb €€ BBHIMOJHEHUSA. A BOT COBEpIIEHHBIC OMMMOKHN U
OTIMCKH BBI3BIBAIOT COMHEHHUS 3a MPaBUILHOCTH PEIICHUS; OTCYTCTBHE BBIBOJIOB TaKKe
CHIDKAET IIIAaHC 00YYaIOMIerocs Ha IMOTYyYEHUE XOTs ObI XOPOIIICH OIEHKH B JKypHAUL.

Ouenka «2» CcTaBUTCA TpU  TIOJHOM  HE3HAHWUU  TIpeaAMeTa  JIOo
HETOJTrOTOBIICGHHOCTH K JlabopatopHoil pabote. J[lanHyro mabopaTopHyro padoTy

00ydJaronuiicss JOHKEH €€ mepecaaTh B caMble KpaT4alliie CPOKH.
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O60mme nmpaBuiia padboThbl B XMMHYECKOI JJadopaTopuu

JIaGopatopHbie pabOTHl MPOBOJAT B CHEIHAIBHO OO0OPYIOBAaHHOW XHUMHUYECKON
naboparopuu. Ilpu pabore B maboparopuu HEOOXOAMMO 3HATh M CTPOTO COOJIONATH
yCTaHOBJICHHbIE TpaBuia. PabGoTarh paspemaercss TOJIBKO TMOCIE O3HAKOMJICHHS C
IIpaBUJIAMU 110 TEXHUKE O0€30IaCHOCTH U IIpaBWJIaMU pabOThl B XUMUYECKOMH 1a00paToOpuu.

[IpaBuia paboThl B XUMHUECKOH JIaOOpaTopuu:

1. PaGouee MecTO conmepXUTE€ B YHCTOTE MU MOPAIKE, HE 3arpoOMOXAANTE ero
OCTOPOHHUMHU NPEAMETAMHU.

2. He nomyckaiiTe nonajgaHusi XUMHUUECKUX PEaKTUBOB Ha KOXKY U ofexay. Henb3s
OpaTh BelecTBa pykaMH U IpoOOBaTh Ha BKYC

3. He yHocuTe Ha cBOM paboune MecTa peakTHBbI 001ero nojiab3oBanus. Ecnu Her
yKa3aHUW O JTO3UPOBKE PEAKTUBOB JUISI TAHHOTO OMBITA, TO OEpUTE WX B MUHHUMAILHOM
KOJINYECTBE.

4. 3ampemiaercs MoJab30BaThCs PEaKTUBAMU 0€3 3TUKETOK WJIM C COMHUTEIbHBIMU
ATHKETKAMH.

5. Bo Bcex ombITax HUCHOJB3YyHTE TUCTHWUIMPOBaHHYIO Boay. Cyxue peakTHBbBI
OepuTe TOJBKO YMCTHIM ImmaTteneM. He myrtaiiTe MpoOKH OT CKISHOK C Pa3lInYHBIMHU
peakTuBaMu. M3IMUINIKM pEeakTHBOB HE BBICHINIAWTE W HE BBUIMBANWTE B CKISHKH, W3
KOTOPBIX OHU B3SITHI.

6. Ocobyr0 OCTOpPOXKHOCTH cOOMIOfaiiTe mpu padboTe SAOBUTHIMH W BPEIHBIMH
BEIIECTBAMH, C KOHIIEHTPUPOBAHHBIMM KHCJIOTaMU U wiesnodyamu. PaboTtath ¢ HUMH
CJIETyeT B BBITSDKHOM IKaQdy.

7. 1lpu HarpeBaHUM >KUJKOCTU B POOUPKE HEOOXOMMO JiepKaTh €€ TakK, YTOObI B
ciydae pa30OpbI3TUBAaHUS JKMJIKOCTh HE TIOMaja Ha CaMOro IKCIEPUMEHTATopa U PsIoM
paboTaronMX CTYACHTOB, T.€. OTBEPCTHE MPOOUPKH JOHKHO OBITH HAMPABICHO B CTOPOHY
oT cebs u ToBapuiiel. Jlyunie Bcero HampaBUTh €r0 Ha CTEHKY BBITSDKHOTO Imkada. He

3a0BIBaliTE MOJIb30BATHCS IIpHU 5TOM ACPKATCICM.
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8. Ilocne ombITOB OCTAaTKM PEAKTHBOB CIMBAWTE B PAaKOBHUHY MoOcCiie pa30aBlieHUs
BO/I0M. MeTansl coOupaiTe B OTBEICHHYIO AJI 3TOTO CKIAHKY. OCTaTKU arpecCUBHBIX U
JIOPOTOCTOSIIIINX PEAKTHUBOB COOUpaAiiTe B ClielUaTbHbIC CKIISTHKH.

9. He tporaiite, He BKIIIOUalTe U HE BBIKIIIOUATEe 0€3 pa3pelieHust pyOuIbHUKHI U
ANEKTPUUECKUE TPUOOPHI.

10. B nabGopaTopuu coOmoaiTe TUIIMHY, HE 3aHUMANUTECh TIOCTOPOHHUMU JIEIaMH,
HE MPOBOJIUTE ONBITHI, HE OTHOCAIIMECS K JAHHOM J1ab0paTopHOM paboTe U HE OMUCAHHBIC

B MCTOANYCCKOM YKa3aHUU.

JlaboparopHasi XuMH4YeCKas MOCyAa
B xumudeckoit mabopaTopun OYEHb YacTO MPUXOIUTCS paboOTaTh ¢ MOCYI0N W3
crekia u gapdopa. JlabopaTopHyr0o MOCYy MOXKHO MOJPA3/ICIUTh HA CIEIYIOIIUE BUIbI:
1) mocyna o01ero Ha3HAUCHHMS;
2) mocyja CrelraibHOr0 Ha3HAYCHUS;
3) MepHas 1mocyja;
4) ¢apdoposas nocysa.
OcTaHOBMMCSI Ha HEKOTOPBIX BHJAX TOCYJAbl, Yalle BCETO0 HCIOJb3YEMBIX B

Jaboparopuu.

Iocyna o0miero Ha3HaYeHUSI

[IpoOupku (puc. 1.) HUCHONB3YIOT i1 TNPOBEACHUS XUMHUYECKUX OIBITOB C
HEOOJIBIIUM KOJIMYECTBOM BewecTB. [IpoOupku Moryr ObITh UMIMHAPUYECKHE U
KOHUYECKHe. XpaHAT nIpoOupku B mratuBax. [lepemennBanye BEmeCTB B HUX MPOBOJISAT
BCTPSIXMUBAHWEM TMPOOUPKH, HAHOCA HEOOJBIION ynap NaJblieM [0 HIKHEW 4YacTH
npoOupKku. MoroT NpoOUPKHU ¢ TOMOIIBIO epIia.

Kon6st (puc. 2.) OwBatoT pasHoil BmMecTuMOCTH (OT 1-2 mutpoB m0 25
MUWUTMIMTPOB) U pa3HON (HOPMBI: MIIOCKOJAOHHBIC, KPYTJIOJOHHbIE, KOHUUYECKHE, KOJIObI

Bropua.
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Crakanbl (puc. 3.) Moryt ObITh pa3zHOM BMectumoctH (oT 1 smrpa nmo 25
MUJUTWJIATPOB), pa3HOW (OpPMBI, pa3HbIE IO BHICOTC W IHPUHE, TEPMOCTOUKUE U
HETEPMOCTOUKHE.

Boponku (puc. 4.) 6bIBatoT pazinyHoil GopMbI U pa3MepoB, U B 3aBUCUMOCTH OT

9TOTI0 UMCHOT PA3HOC HA3HAYCHUC.

IHocyna cnenuaj bHOr0 HA3HAYEHUS

DKCUKATOpbI (pUC. 5.) MPUMEHSIOT JIJII XPAaHEHHS BEIIECTB, JIETKO IMOTJIONIAIOIINX
BJIary, W JUIsl BBICYIIMBAaHUSL BemIECTB. [l 3TOro B HIKHIO YacTh SKCHUKATOpa
MOMEIIAIOT BEIIECTBA, KOTOPHIE CIIOCOOHBI MOTJIONIATh BOMY:

IIpombiBHBIE CKISHKH (pucC. 6.) HUCHOJB3YIOT JISI TPOMBIBAHUS, OYUCTKH U
BBICYIIIMBAHUS Ta30B.

MepHast nocyaa

Mepnass nocyna (puc. 7.) - MEpHOW Ha3bIBAIOT IIOCYJy, NPUMEHSIEMYIO JIJId
U3MEPEHUs 00beMa KUIKOCTU ¢ PA3HOU TOYHOCTHIO.

Jlns u3mepenust oobema ¢ HEOOIBIION TOYHOCTHIO MPUMEHSIOT MEPHBIE ITUIUHIPHI
1 MEH3YpPKH.

JIns TOYHOTO W3MEpeHUss 00beMa >KUIKOCTH HCIOJIB3YIOT THUIIETKH, OIOPETKU U
MEpHBIE KOJIOBI.

MepHas mocysia MOKeT OBITh pa3HOM BMECTUMOCTH. B 3aBucHMOCTH OT oOBeMa,
KOTOPBIN JTOJKEH ObITh U3MEPEH, MOJ0UPAETCs MOCyAa COOTBETCTBYIOIIEH BMECTUMOCTH.
MepHas mocyaa rpaayupyercss B MIJITHIUTpax (M) uiam autpax (o1). 1 M1 COOTBETCTBYET
lem,aln-1nam.

IIpu wu3MepeHun oOBEMa >KUJIKOCTH MEPHBIM COCY]l HEOOXOAMMO Jep>KaTh B
BEPTUKAJIBLHOM IOJIOKEHUH, & OTCUETHI BECTH MO HUYKHEW 4acTH BOTHYTOW MOBEPXHOCTH
MEHHCKa >KMAKOCTH. I[lpuueM rna3 HaOmogaTenss TOJDKEH HAXOJIUThCS Ha OJHOU
TOPU3OHTAILHOM JIMHUU C HJKHUM KpaeM MeHHCKa (puc. 8.).

[Tunetkn (puc. 7.) UCHOAB3YIOT JUIsi OTMEPHUBAaHUSA U MEPEHOCAa, TOYHO
ONPE/ICICHHOTO 00bemMa >KUIKOCTH. (OOBIKHOBEHHass MHUIETKA TMPEACTaBiseT CcoOoM

CTEKJISIHHYIO TPYOKY HEOOJIBLIOT0 JuaMeTpa ¢ pacUIMpeHueM IocepeinHe uin 0e3 Hero,
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eciu mureTrka HeOousbmon BMectumoct (0T 0,1 1o 2-5 mur). HukHU KOHEI[ NMUTEeTKH
OTTSIHYT B KamwuIsIp, a Ha BEPXHEM KOHIIE MMEETCS METKa, 0 KOTOpOoW HabuparoT
XKUIKOCTh. J[JI1 oTMepUBaHUs HEOOXOIUMOTO 00bEeMa JKUIKOCTH HIKHUN KOHEII MUTICTKH,
COOTBETCTBYIOIIEH BMECTHMOCTHU, OIMYCKAIOT B KUJKOCThH JI0 JIHA COCYJa U C MOMOIIBIO
rpymu (WM pTa, €ClIu PacTBOP HE ONAceH) HaOMparoT JKUIKOCTb, CIEIS 338 TEM, YTOOBI
KOHYMK IMUIMETKU BCE BPEMsl HAXOJUJICSA B KUJIKOCTU. JXKUAKOCTh HAOMPAIOT BBIIIE METKH
Ha 2-3 cM, 3aTeM OBICTPO 3aKpBIBAIOT BEPXHEE OTBEPCTHE YKA3aTEIbHBIM MalblEM,
MPUICPKUBAIO MHUIMETKY OOJIBIIMM W CPETHHUM MaJbIlaMH. 3aTeM, ClIerKa OCJIa0WB HAKUM
yKa3aTeJIbHOTO Malbllia, JAl0T KUAKOCTH MEIJIEHHO BBITEKaTh M3 nureTku. Kak Toiabko
HIOKHUH MEHHCK JKHJIKOCTH JOWIET 0 METKH, Majel] CHOBAa IUIOTHO MPHXUMAIOT K
BEPXHEMY OTBEPCTHIO MUIETKH. TakuM 00pa3oM, ¢ TMOMOIIBIO MHUIETKA OTOHpaercs
HEOOXONMUMBIA 00BEM JKUJKOCTH. 3aTeM IUIETKY BBOAST B KOOy (MJIM CTakaH), B
KOTOPYIO HY)KHO TIEPEHECTH JKHUIKOCTh, OTHHUMAIOT yKa3aTEIIbHBIH Tayell OT BEPXHETO
OTBEPCTHSI MUMETKU U JAIOT KUJKOCTU CTEYh MO CTeHKE KOJO0bI. OCTaBIIyIOCS TIPU 3TOM
KUIKOCTh B MHIETKE HE BBIAYBAIOT, TAK KaK 00BEM IHUIIETKH PACCYMTaH HAa CBOOOJTHOE
UCTEUYCHHE JKUIKOCTH.

bropeTtku (puc. 7.) NpUMEHSIOT NMPU TUTPOBAHUU WIJIM JJI TOTO, YTOOBI OTMEPUTH
00bEeM KHAKOCTH ¢ TOYHOCTHIO 70 0,05 Mi. bropeTka - CTEKJIsHHas TpaayupoBaHHas
TpyOKa, HUKHUN KOHEI] KOTOPOW OTTSHYT M Ha HEro HajaeTra pe3uHOBas TpyOKa co
CTEKJISTHHBIM IIApUKOM. MOTYT OBITh U OIOPETKU C IPUTEPTHIM CTEKIISTHHBIM KPaHOM.

[lepen HawamoMm pabOTHI OIOPETKH 3aKPEIUISIIOT B IITATHUBE. 3aIllOJHAIOT OIOPETKY
KUIKOCTBIO CBEpPXY uepe3 BOPOHKY TaK, YTOObI BHYTPH HaxOIMWJICS pacTBop 0e3
My3bIPEKOB BO31yXa. JJIs ymaneHus my3bIphbKOB BO3yXa PE3WHOBYIO TPYOKY H3THOAIOT
TakuM 00pa3oM, YTOOBl KOHYHMK Kamwuisipa ObUI HampaBlieH BBEPX, M BBITECHSIOT
KHUIKOCTBHIO BECh BO3AYX. 3aTeM OIOPETKY 3alOIHSIOT 0 HYJIEBOM OTMETKH.

Mepnbie koyObI (puc. 7.) WUCHONB3YIOT JJIsi MPUTOTOBJIEHUS PACTBOPOB TOYHOM
KOHIIeHTparuu. J[ins 3Toro B KOOy BHOCST TOYHYIO HaBECKY CYXOTO BEIIECTBA WIIH
pacCUMTaHHBIA OO0BEM MCXOJAHOTO PACTBOpA. 3aTeM JI0 TMOJOBHHBI OOBEMa KOJIOBI
HAJIMBAIOT TUCTHIIMPOBAHHYIO BOAY. PacTBOp TIIATENBHO MEPEMENIMBAIOT U JOJTHBAIOT

AUCTUIUIMPOBAHHYIO BOAY /10 MCTKH, (HOCJ’IGI[HI/IC 1-2 mn Jydme 110 KamraM € IIOMOIIbIO
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nunetku). [loToM MIOTHO 3aKpbIBAIOT KOJOY MPOOKOW M THIATENIBHO MEPEMEIINBAIOT

pacTBOp, MEepeBOpPaUNBAas KOJIOY HECKOIBKO Pa3.

dapdoposas nocyaa
K dapdopoBoii mocynie OTHOCST TUTIIH, YALIKH, CTYKH, KPY>KKH, CTaKaHbI U T. 1.
(puc. 9). Hamku ¥ TUTJIA UCTIONB3YIOT JJIsl BEINAPUBAHUS KUAKOCTEU U MPOKAITMBAHUS
TBEpAbIX BemecTB. OHU BbIAEPKUBAIOT TemnepaTypy Bbiie 1000°C. mist u3MenbueHus

TBCPJAbIX BCIICCTB UCITOJB3YIOT CTYIIKH.
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Puc. 1. [TpoSupku: Puc. 2. CtakaHm:
a — npoctaf; 6 — rpagyHpoBaHHas a — ¢ HoCHKOM; 6 — B¢3 HocHka
k.___/ C 5"
3 5 3 r a

Puc. 3. Konbui:
a, 6 — oCKOIOHMHbBIE; B — KPYTJIOJOHHAA; I — konba Biopua; 1 — koHHdeckas

YA

Puc. 4. BopoHku:
a — KOHHYecKan ¢ KopoTko#t TpyOKo# ana nopoukos; 6 — koHHYeckad ¢ WIAHHON TpyOxo# ana
XHAKOCTEH; B — KanenabLHas; r- neJHTeNbHad

i
)’ §
E?..__E of N

Puc. 5. OxcHkaTophi: Puc. 6. [IpOMBIBHBIE CKIAHKH:
a — o0nluHbi#; 6 — BaKyyMHbIA a — CKIAHKa THLIeHKo;

6 — cknaHka Bynbda;

B — CKIAHKA Jlpexcens
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Puc. 7. MepHas nocyna:
a — MepHble UWIHHIPBI; 6 — MEH3ypKa; B — MepHbie KOJIObI;
r, % — GIOPETKH C pa3inyHbie 3aTBOPaMH; 1 — 00bIKHOBEHHAs MHUNETKA; € — rPajlyMpOBaHHas NUNEeTKa

bt o oc’! - »v—J
Puc. 8 YpoBeHb KHAKOCTH Puc. 9. ®apdoposas nocyna

B MEpHO#i nocyne
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3akaoueHue

HpeI[CTaBJIeHHBIe MCTOAUYCCKUEC PCKOMCHJAAIMKU IIPU ITOATIOTOBKEC IMPCIIOAaBaTCIIA
K Ha60paT0pHBIM 3aHATUAM OTBCYACT IIOCTABJICHHBIM ILCJIISIM, JOJA4a€T BO3MOXHOCTDH
npenogaBarciiiMm B IIOJIHOM 00bEeME HCIIOIB30BaTh OCHOBHEIC IMPUHIIUIIBI yqe6H0-
BOCIIUTATCIIBHOI'O IIpomecca: MNICJIICHAIIPABJICHHOCTb, HAYYHOCTb, CBi3b o6yquH;1 C
KHU3HbIO, CUCTCMATHYHOCTb H IIOCICAOBATCIBHOCTL, CO3HATCIIbHOCTb M AKTHUBHOCTD,
HarJsiIHOCTD 06yquI/151, AOCTYIIHOCTD, HHTCI‘p&TPIBHLIﬁ IoAX0d, BOCIIMTBIBAIOINICC H
Pa3BHUBAIOIICC O6y‘—ICHI/I€ 10 XUMHH U MOXKET OBIThH PCKOMCHAOBAHA ITPCIIOAaBaATCIIAM IJIA

IIPOBCACHUA J'Ia60paTOpHBIX 3aHSATUM 110 XMMHUHU.
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Hpunoxenne.

NMHCTPYKIOUOHHASA KAPTA
JlaGopaTopHasi padota no xumuu Ne 2
TEMA: CBolicTBa HEOPraHUYECKUX COETMHEHUIN. DIEKTPOIUTUYECKAS JUCCOLUALIUS.
LEJIb PABOTBI: CBolicTBa KUCIIOT, COJiel, oOcHOBaHUM. OnpeneneHue cpeibl paCTBOPOB COJICH.

N3yuenne ruaponusa Coye.

PA3JIATOYHBIE MATEPUAJIbI: KapTouku ¢ MHAUBUAYaTbHBIMU 33JaHUSMH.

BBIITOJIHEHME PABOTBI
Nel. U3yuenue rugpoJin3a coJieid. Onpenesienne cpeabl pACTBOPOB coJieil
Hanucate ypaBHEeHUs peakiui
P bearh CootHouleHne [TpuBenute hopmyIsl 1
Hazpanue u TUIPOJIHA3a
. . HOHOB Ha3BaHUS 3JIEKTPOJIUTOB,
dbopmyna conu B MIOHHOM 1 MOJIEKYJISIPHOM + _
H™ u OH YKOKHUTE UX CUITY
dhopme
Kucnora
Na.CO3
OcHoBanue
Kap6onart Harpus
Fe2(S0a4)3 Kucrnora
Cynbdar xenesza OcHoBanue
(1 o
Kucnora
NaCl
OcHoBaHue
Xiopua HaTpus
CnenaiiTe BbIBOJ:
1)YTo siBNsieTCS YCIOBUEM MPOTEKaHUs THIpOIIn3a?
2)Kakue conu moaBepraroTcst TUIAPOIU3y?
3)Kaxue conu He moaBeprarTCs ruIponnusy?
2. BbINOTHUTH HHAUBHYAIbHOE 3a/1aHHE:
3anonHuTe TabIUIy, OTBETHTE Ha BOIPOCHI, C/I€TaiTe BHIBOIBI.
1. [ToayunTte KapTOUKY Hazpanue Cpena CooTHoIIIEHHE
dopmyna conu: COoJn pacteopa conu | Monos [H] u[OH]

2. Hanumure ypaBHeHue
peaKuy Mexay KUCIOTON U
OCHOBAaHHUEM, NPUBEALIEH K
00pa30BaHMIO JAaHHOM COJIH.

MornexynsipHas popma:

HonHo-MonexymnsipHas Gpopma (1osiHas U KpaTkas):

3. Uccnenyiite conb (yKaxuTe
KHCIJIOTY U OCHOBaHHUE,
00pa3oBaBIIIME 3TY COJIb)

Kucnora: (Ha3BaHue u cuia)

OcHoBanue: (Ha3BaHUE U CUIIA)

[Tonsepraercs nu nanHas
COJIb TUJIPOJIN3Y?
[Touemy?

4. Hanumvre ypaBHEHUs
peakLui TuApOIIN3a COJIU

Honnas gopma:

MonekynsipHas popma:

5. KaxoBa cpena pactBopa naHHO#i conu?

6. KakoBo cootHomenue noHos H' u
OH™
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Ne3. Penmuth 3agaun

3amaua l. pH=3.CH"=? COH =?

3amaua 2. 0,01 M p-pa HNO3; pH=? COH =7?

3amaua 3. 0,1 M p-pa KOH; pH="?

3anava 4. Ucxons uz 20% pactBopa FeSO4 mpuroroButs 0,2 11 pacTBOpa ¢ MOJISIPHON KOHIIEHTpAIHei
CM =0,1 n/momb.

IloaAroTOBUTH OTBETHI HA BONPOCHI:

Bungpl XUMHYECKOM CBSA3HM: KOBaJIEHTHAs, HOHHAs, MeTajaudeckas. [ OMOreHHBIE CHCTEMBI,
pactBopbl. UTO Takoe anekTpoiauTudeckas auccouuanus? Yro takoe snextpoiutbl? Kakue BemectBa
OTHOCATCS K oasekTpoiautam? Yrto Takoe HeanekTpoiauThl? Kakue BeliecTBa OTHOCATCA K
HeanekTpoiautam? [TIpuBeCTH MpuUMeEphl CHIIBHBIX U CIAOBIX AJIEKTPOIUTOB. KHCIIOTBI, COMM, OCHOBaHUS
(ompeneneHust, XMMHUYECKHUE CBOICTBA).

YcnoBus mpoTeKaHus peakIuii HOHHOTo oOMeHa /1o KoHIa. UTto Takoe runposus coneit? Kakue conu
MO/IBEPrarOTCs TUIPOJIN3Y, a Kakue HeT? UeM 00ycioBlieHa Kucias, HeUTpaabHas, [IeJI0YHas cpejia
pactBopa? Uto Takoe BoAOpoAHbIH mokazaren8p? s yero oH ciykuT? CriocoObl BEIpaKEHUS
KOHIICHTpAIlMX pacTBOpa (IIPOLIEHTHAsI, MOJISIPHAs] KOHIIEHTPAIUH ).
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