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AHHOTAIUA

JlaHHBIE METOJAMYECKHE PEKOMEHJAIMU NpeAHAa3HAYCHbl IS IJITAHUPOBAHMS,
OpraHU3alMKA U TPOBEJACHHUIO JIAOOPATOPHBIX 3aHATHHA, COACPKAT COCTaB M COJICPKAHUE
MaTepuagoB, HEOOXOAUMBIX IPENoAaBaTeN0 Il MPOBEACHUS JTaOOPATOPHBIX 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, O0IIETTPOPECCUOHAIBHOTO U CIIELUATbHOIO IUKJIOB;

- (opMmHpoBaHHE YMEHUN TPUMEHATh I[OJyYEHHbIE 3HAHUS Ha MPAKTUKE,
peAIN3aLMIO0 €AMHCTBA NHTEJUIEKTYAJIbHON U MTPAKTUUECKOMN JEATEIbHOCTH;

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

- BBIpAa0OTKY MpHU pPEHIEHUH TOCTABICHHBIX 337a4 TaKUX MPOPECCHOHAIBHO
3HAYMMBIX KadyeCTB, KaK CaMOCTOSATEIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAas
MHUIMATUBA.

JlaGopatopHble pabOThl MO XUMHUH OIPEACIAIOTCS Y4YeOHBIMU IIJIJaHAMH IO
criennranbHOCTH: 43.02.16 Typusm u rocTenpuuMCTBO.

IIpu mpoBeneHun aOOpPATOPHBIX pabOT ydyeOHas Tpymnmna MOMKET JEIUThCS Ha

MOATPYIIIbI YUCIEHHOCTHIO HE MEHEE 8 UETIOBEK.

IlnanupoBanue J1adl0paTOPHBIX padoT

Benymeit  aumakTudeckod — 1enbr0  1abopaTOpHBIX  paboOT  ABISETCS
HKCIEPUMEHTAIBHOE TMOATBEPAKACHUE U TMPOBEPKA CYLIECTBEHHBIX TEOPETUUYECKUX
MOJIOKEHUM (3aKOHOB, 3aBUCUMOCTEM), MOATOMY OHHU 3aHUMAIOT IPEUMYIIIECTBEHHOE
MECTO MPHU W3YYEHUN YUSOHOW MUCIUTLTUHBI XUMHS.

B cootBercTBMM C Bemymiedl IUIAKTUYECKOW IIENbI0 JIA0OpATOPHBIX padoT
COJICP’)KaHUEM MOTYT OBITh:

— DKCIEpPUMEHTAJIbHAS TTPOBEpKa Popmy,



— METOJIMK pacyera,
— YCTaHOBJICHUE U MOATBEPKIECHUE 3aKOHOMEPHOCTEH,
— O3HAKOMJICHHE C METOJIUKAMU MPOBEACHUS IKCIIEPUMEHTOB,
— YCTaHOBJICHHE CBOMCTB BEIIECTB, WX KAUYECTBCHHBIX U KOJMYCCTBEHHBIX
XapaKTEPUCTHK,
— HaOJII0/IEHUE Pa3BUTHUS SABIICHUH, TIPOIIECCOB.

[Tpu BBIOOpE copep:kaHust U o0ObeMa JTAOOPATOPHBIX PabOT CleAyeT MCXOIUTH U3
CIOKHOCTM y4eOHOTO MaTepuana [Jisi YCBOGHUS, W3 BHYTPUIPEIMETHBIX U
MEXTPEAMETHBIX CBS3€H, M3 3HAUMMOCTH H3Y4aeMbIX TEOPETHUECKHUX IOJOXKCHHUHA 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
CJIETyeT yUYUTHIBATh, YTO HAPSLY C BEAYIIEH UIAKTUIECKON LIEIbI0 - TOATBEP)KICHUEM
TEOPETUUYECKHX TOJIOKEHUH - B XOJI€ BBIMOJTHEHUS 33JJaHUN y CTYICHTOB (POPMUPYIOTCS
MPaKTUYECKUE YMEHUS U HAaBBIKA OOpAIeHUs ¢ Pa3IMIHBIMU TPUOOpaMH, YCTaHOBKaMH,

71a00paTOpHBIM  00OPYJOBAHHEM, AamMapaTypo, KOTOPbIE MOTYT COCTaBISITh 4YacThb
poecCHOHANBHON MPAKTHYECKONW MOJTOTOBKH, a TaKXKE€ HMCCIEOBATEIbCKUE YMEHHUS
(HabmoaTh, CpaBHUBATh, AaHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHUMOCTH, JeJaThb
BBIBOJIBI M 0000IIIEHUSI, CAMOCTOSITEILHO BECTH UCCIIE0BaHUE, ODOPMIISITH PE3YIIbTAThI).

Conepxxanue 1a00paTopHbIX paboT (UKCUpyeTcs B paboueld mporpamMme ydeOHOMH
JUCITUTUTAHBI.

CocraB 3amanuii s 1abOpaTOpHOW pabOTHl JOJDKEH OBITh CIUIAHUPOBAH C
pacdeTroMm, YTOOBI 3a OTBEIECHHOE BpPEMs OHH MOTJIH OBITh BBITIOJHEHBI KAYECTBEHHO
OONMBIIMHCTBOM OOyuaromuxcs. KonamdecTBO 4YacoB, OTBOJAMMBIX Ha J1TaOOpaTOPHBIE
paboThl, GUKCHUPYETCS B TEMATHYECKUX IUJIaHAX NPUMEPHBIX U pabouymx y4deOHBIX

IPOrPaMM.



Opranusauusi ¥ NpoBeaeHUe JaA00PATOPHBIX PadoT

JlabopaTopHass paboTa Kak BUJ YYEOHOTO 3aHATHS JIOJDKHA TIPOBOIUTHCS B
crienuagbHO 000pyI0BaHHON ydeOHOU naboparopuu. [IpogomKUTENbHOCTh - HE MEHEe
JIBYX  akaJeMuyeckux  4acoB. HeoOXOoAMMBIMHU  CTPYKTYPHBIMH  3JIEMEHTaMU
Ja60paTOpHOM pabOTHI SABIISIOTCS:

1) camocrosiTenbHAS ACATEIBHOCTh 00YYAFOIIUXCS,
2) MHCTPYKTaX, MPOBOJAUMBIN TPETOaBaTeIIeM,
3) opranu3ais 00CYXICHUS UTOTOB BBITIOJTHEHUS 1a00paTOPHON PabOTHI.

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

[lo kaxmolt mnabopaTopHOM paboTe TmpemnojaBareyieM pa3paldaThIBAIOTCI U
YTBEPKJIAOTCSI METOJIMYECKUE YKa3aHUS IO UX IPOBEJICHUIO.

JlabopaTopHbie pabOTHI MOTYT HOCHUThH PEMPOTYKTUBHBIA, YaCTHUHO-TIOMCKOBBIN 1
MOMCKOBBIN XapakTep.

PaboTel, HOCSIIME PENMPOMYKTUBHBIA XapakTep, OTIMYAIOTCS TEM, YTO TPH HX
MPOBEICHUH OO0YyYaroluecs TMONb3YIOTCA MOAPOOHBIMU WHCTPYKIUSAMH, B KOTOPBIX
yKa3aHbl: 1IeJdb  pabOThl, TOSICHEHHs  (TEOpHUs, OCHOBHBIE  XapaKTEPUCTUKH),
obopynoBaHue, anmapaTypa, MaTepuaigbl U UX XapaKTEPUCTUKH, TOPSJIOK BBIMOJIHEHUS
paboThl, TaOIMIIBI, BHIBOABI (0€3 (POpMYyIHUPOBKH), KOHTPOJIHHBIE BOIMPOCHI, y4eOHas U
crienuasibHas JJuTeparypa.

PaboTh1, HOCAIIIME YaCTUYHO-TIOMCKOBBIA XapaKTep, OTJIIMYAIOTCS TE€M, YTO MPU HUX
MPOBEICHUH OO0YyYalomuecss HE TMOJb3YIOTCS MOAPOOHBIMH HHCTPYKIMSIMH, UM HE JIaH
MOPSZAOK  BBIMOJHEHUS] HEOOXOIUMBIX JEHCTBUH, W TpeOyrOT OT OO0ydJarouiuxcs
CaMOCTOSITEJILHOTO TI0/100pa 00OpyAOBaHMS, BHIOOpPA CIOCOOOB BBHITIOJIHEHUS PabOTHI B
MHCTPYKTUBHOU U CIIPABOYHOU JIMTEPATYPE U .

PabGoTel, HOCAIME TMOWCKOBBIA  XapakTep, XapakTEepPU3yIOTCI TeM, 4YTO
oOyyJaroruecs: JOJKHBI PEIIUTh HOBYIO /I HUX TPOOJIeMy, OMUpasiCh HA UMEIOITUECS Y

HHUX TCOPCTUYCCKHUEC 3HAHMUSI.



[Ipu nmnanupoBaHUM JaO0OPATOPHBIX PAOOT HEOOXOIMMO HAXOIUTh ONTHUMAJIBHOE

COOTHOHICHHUC PCIPOAYKTUBHBIX, YaCTUYHO-IIOMCKOBBIX W IMOHCKOBBIX pa60T, YTOOBI

00eCceYnTh BRICOKUI YPOBCHb I/IHTGJIJIeKTyaJIBHOﬁ ACATCIBbHOCTH.

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

I'pYIIIOBAA U UHAUBUAYAJIbHAA.

[Ipu ¢dponTanbHOl (opMe OpraHu3aldy 3aHATHN BCe 00YyYarol[UMecs BBITTOJHSIOT

OJIHOBPEMEHHO OJIHY U Ty K€ padoTy.

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

Opuragamu 1o 2-5 4eaoBeK.

[Ipy wHaUBHAYyalbHOW (opME OpraHu3aluu 3aHATHH KaKIbl oOydaroniuiics

BBIIIOJIHACT MHAWNBUIYAJIbHOC 3aIaHUC.

1)

2)

3)

4)

5)

6)

7)

Jiia noBbIieHUs 3(p(PEKTUBHOCTH NMPOBEAEHHUS JTAOOPATOPHBIX PEKOMEHTYETCH:
pa3paboTka COOpPHUKOB 3a/ay, 3aJaHUMd W YNPAXHEHUH, COMPOBOXKIAIOIIMXCS
METOUYECKUMH YKa3aHUSIMH, TPUMEHUTEIHHO K KOHKPETHBIM CIEIIHATIBHOCTSIM;
pazpaboTka 3aJaHuid A aBTOMAaTHU3UPOBAHHOTO TECTOBOTO  KOHTPOJIS 32
MOITOTOBJIEHHOCTBIO 00YyYaIOUXCs K 1a00paTOpHBIM padoTam;

MOMYMHEHHE  METOJWKH  TPOBEACHUs  J1abopaTOpHBIX  pabOT  BeayIIUM
JTUIAKTUYECKUM LEJISIM C COOTBETCTBYIOIIMMH YCTAHOBKAMH ISl 00YYaroInXCs;
UCTIOJb30BaHUE B TPAKTHKE IMpErnojaBaHUs IOMCKOBBIX J1a0OpaTOPHBIX padoT,
MOCTPOEHHBIX HA IPOOJIEMHONU OCHOBE;

NPUMEHEHHE KOJUIEKTUBHBIX W TPYHMNOBBIX (GopM paboThl, MaKCHUMAalbHOE
UCIOJIb30BaHNE WHIUBUAYAIbHBIX (DOPM C LENbI0 IMOBBIIMIEHUS OTBETCTBEHHOCTH
Ka)KJI0T0 00Y4YaroMIerocst 3a CaMOCTOSITENIbHOE BBITIOJIHEHUE MTOJIHOTO 00beMa padoT;
poBeJAeHNEe Ja0OpaTOpHbIX pPabOT Ha TOBBIIIEHHOM YPOBHE TPYIHOCTH C
BKIIFOUEHUEM B HUX 3aJlaHWH, CBS3aHHBIX C BBIOOPOM OOYYArOIIMMHCS YCIOBHIA
BBITIOJTHEHHUSI  pabOThl, KOHKpETH3aIlMel Ieliel, CaMOCTOSTENBHBIM OTOOPOM
HEO0X0MMOT0 000PYAOBaHMUS;

noa00p JOTMOJHUTENBHBIX 3a7ad W 3aJaHuidl I 00ydJarommxcsi, paboTarolux B
Oonee ObicTpoM Temme, AJid 3G(HEKTUBHOIO UCMOIb30BaHUS BPEMEHH, OTBOJUMOTO

Ha J1abopaTopHbIC PabOTHI.



Odopmitenue 1ad0paTOPpHbIX Pa0OT M NPAKTHYECKHUX 3aHATHI

CtpykTypa odopmiieHUsT JTa0OPATOPHBIX PadOT MO y4eOHON MUCHIUTUINHE XUMHUS
OTIPENEISIETCS METOAMYCCKIMH Pa3pad0TKaMU KOHKPETHBIX JTA00OPATOPHBIX pPadoT.
OrneHKY 3a BBINMOJHEHHUE JTa0OPAaTOPHBIX pa0OT BBICTABISIFOTCS IO IMSITHOATIEHOM

CHUCTEME M YUUTHIBATHCS KaK MOKA3aTeNId TeKYIIEeH YCIeBaeMOCTH O0yYarOIIUXCSL.

Yuyacrtue 1a00paTopHoii padoThI B y4eOHOM mpouecce
[IponyuieHHOE J1abOpaTOpHOE 3aHATHE HEOOXOIMMO OTpadaThIBaTh MO3AHEE U YiKE
B UHAMBHIYAJIbHOM TOpPSAKE, B MPOTUBHOM CIydyae HTOrOBas OICHKAa HE OyaeT
BBICTABJICHA, JINOO OYJIET HE COOTBETCTBOBATD YKEIAHHOM.
HMeHHO mo3ToMy GoJiblias 4acTh OOy4arolUXcs MPEANOYUTal0T BO YTO Obl TO HU
CTaJI0 MOCETUTh TAKO€ 3aHSATHE, BEIb JIeNaTh JJa0opaTOpHbIE PabOTHl BCEW TPYMIION H C
OMOUIBIO TPENOIaBaTeNsl BCET1a MpoIlle, 0COOCHHO €CIIM B 3HAHUSAX UMEETCS PoOer.

TpeOoBaHusA M KOHTPOJIb 32 BBINOJHEHHEM Ja00pPaTOPHBIX padoT

B nawane mapsl mpenojaBareilb B OOIMMX YepTaX 3HAKOMHT C TPEICTOSIIEH
paboToil, M3MEPUTENILHOW ammapatypoi, TEXHUKOW O€30MacCHOCTH U IpaBUJIAMHU
noBefieHUsT oOydarommuxcs B jgaboparopuu. Kpome Toro, mnpemnomaBaTesb BbIIACT
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 oOydwaromierocs Ha jgabopaTropHoil paborte; a



oOy4aromuiicsi, pacluCaBIINCh, TOATBEPKAAET, YTO JIMYHO O3HAKOMJIEH CO BCEMU
IpaBUJIaMHU TPOBEACHUS pabOT 1 0€30MaCHOCTH MPHU UX BHITOJTHEHHH.

OOyuarommMcst cleiyeT 3apaHee TOTOBUTbCA K J1a0OpaTOpPHOMY 3aHATHIO.
BeinonHenuto 1abopatopHoil paboThl MpEeAIIECTBYET cOOECeIOBaHUE C MPETOIaBaTEIIEM.
[TonrotoBKy peKOMEHAYEeTCs HAYMHATH C HW3YYCHHUS TEOPETHYECKOro MaTepuana,
OTHOCSIIETOCS K TaHHOU padore. Heo6xommumMo TBEp10 YCBOUTh OCHOBHBIE TEOPETHUECKUE
MOJIO’KEHUS, 3aKOHBI U UX MAaTEMaTHYECKHUE BBIPAKEHUSI.

[lepen BhIONHEHHWEM PaOOTHI CIIEAYET O3HAKOMUTHCA C METOJIMKON IMPOBEICHUS
HKCIEPUMEHTA, WU3YYUTh HPUHLIMII JCHCTBUS NPUOOPOB M YCTAHOBOK, IOHSThH LIETh
pabotel. Ilpu BeImoOMHEHHH TaOOPATOPHON pPabOTHI BHUMATENHHO CJIEAWTE 3a XOIO0M
ombiTa. B ciiyyae HeynayHOW IIOCTAaHOBKM OIBITA, MPEXKAE YEM €ro MOBTOPUTH,
yCTaHOBUTE MpUUMHY Heynauu. [locne okoHuaHust paboThl HEOOXOAMMO BBIMBITH MOCYY,
IPUBECTU B OPAJIOK paboyee MECTO.

3a 4YUCTOTY M MOpAJOK Ha pabodyeM Mecte oTBewaeT oOywarommiics. [locre
BBITNIOJIHEHUS JTA0OPATOPHON pabOThl 00y4AIOIIUKCS JOIKEH O(DOPMUTH OTUYET U CIATh €ro

IPEIOIaBATEIO.

IHoaroroBka U J0NMYCK K BHINOJHEHHUIO JTA00PaTOPHOii padoThI

Kaxnapiii oOydaroniuiicst 1OMKEH 3apaHee MOATOTOBUTHCS K JJabopaTopHO# padorte,
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.

IHopsaok BbINOJHEHNS J1a00PATOPHOM PadOTHI



1)  HeoOxomuMo BHHMATEIHLHO O3HAKOMHUTBCS C TpUOOpaMHU, C KOTOPHIMHU
OMvKalIMil 4ac OpuUIeTcs HMMETh JAesio. s 3TOro HeZoCTaToYHO MPOCTO Ha HHX
MIOCMOTPETh, TPEOyeTCS H3Y4YUTh TEXHUYECKYIO JOKYMEHTAIIMIO W OINPEICIHTh I10
METOMYKE, KaKyl0 CXEMY cOOpaTh.

2)  CoOpaTh cxeMmy, yKa3aHHYIO B METOJMYKE M I0JI03BaTh MPENOJABATEIIs IS
ONpEICJICHUS TPABUILHOCTH BBIMOJHEHHBIX JACHCTBUM.

3)  Ompenenuts LeHY JCICHHS Kbl IPUOOPA M MOTPEITHOCTh €r0 H3MEPCHUHA.

4)  IIpoBectr POOHOE UCIBITAHUE, KOTOPOE TO3BOJUT CYJIUTh O MPABHUIBHOCTH
MOJTOTOBKHK pabo4ero 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
MOTPEIIHOCTh, HE TOBBIIMIAET TOYHOCTh pe3ynbTara. JIjis YHCIOBBIX 3HAYCHUU
PacCUUTHIBAEMBIX BEJIMYMH JOCTATOYHO 3-4 3Hauaimue mu@pbl (YUCIO 3HAKOB, CTOSIIMX
nocje MPeAUeCTBYIOMMX UM Hyjei). Yucno 3Hadamux mudp HE cleayeT myTaTth ¢
YHCJIOM 3HaKoB mocie 3arstoi. Tak B yucnax: 101,3; 21,73; 0,4385; 0,004500 nmeercs
yeThIpe 3Havyanmx nudpel. B pacuerax npuHATO yka3blBaTh 3Hayaliue MU(pbl U B TOM
ciydae, Korja 3TO HyJIU, CTosIue B KOHIIE yncia. [loaToMmy npaBuiabHOM OyJeT 3amuch ¢
TOYHOCTBIO JI0 YeTBEpTOM 3Havamen mudpsl - 0,2500, a e 0,25.

Pe3ynbTaThl u3dmepeHuit HEM30€KHO OYAYT OTKJIOHSATHCS OT MCTHUHHBIX 3HAYCHUM
COOTBETCTBYIOIIMX BeNWYWH. [[7s ompeneneHus oOmMOKA HEOOXOAMMO MONIY4YUTh 4-5
napaJieIbHBIX PE3YyJIbTATOB M3MEPEHHN W HAUTH cpeiHee apudMeTHYecKoe 3HAUYCHHE,
KOTOpoe OyAeT 00JIbllle BCEro MPUOIMXAThCs K MCTUHHOMY 3HAUCHMUIO.

[Tpu 06paboTke pe3ynbTaTOB CIEAYET ONMPENLIATh A0COMIOTHYIO B OTHOCUTEIIbHYIO
OIIMOKY U3MEPEHUS JaHHOW BEJIUYHHBI.

AOcomoTHast ommOKa TMOKa3bIBAaeT, HA CKOJBKO JaHHAs M3MepseMas BEeTUYrHA

OOJIBbIIIE MJTH MEHBIIIE HCTUHHOM BEJTMYNHBI

A =& (/Yonmm. —Xmeop.)-
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6)

7)

OTtHomieHrne aOCOMIOTHONW OMIMOKM K MCTUHHOW BeaudyuHe, yMHOXKeHHoe Ha 100

%, 1aeT OTHOCUTENBHYIO OLIMOKY OonpeaeneHus (B MPOLEHTaX) iU MOrPEIIHOCTb:

H - '__*' (Xonum. - Xmeop. ) .100 (%)

meop

Ecmu pesynbTaThl M3MepeHHid HEOOXOAMMO TPEACTaBUTh B BHUAC Tpaduka, TO
YepTeK HEOOXOIUMO BBIMOJHATh HA MUJUIMMETPOBOM Oymare M BKJIEUThb €r0 B OTYET.
Ocu KOOpAMHAT pacrojaraioT Ha paccTosHUM 2 - 2,5 cM oT kpas jucta. Okosio oceit
YKa3bIBalOT OYKBEHHBIC OOO3HAYCHMS BEIMYMH M HMX CIAWHHI] W3MEpeHui. MacmTab
BBIOMPAIOT TaK, 4YTOOBI KpHUBas MOJYYEHHOW 3aBUCUMOCTH 3aHUMaja IOYTH BCIO
IJI01a1b Tpaduika 1 He TpukKaTa K OJJHOU U3 oceil koopauHat. [IpoTuB AeneHuit cTaBsaT
YUCJIOBBIE 3HAYEHUs U3MepsieMoil BenuuuHbl. KpuBYyl0 MPOBOAST uepe3 TOUKH,
PYKOBOJCTBYSICh HE TOJIBKO WX PACHOJIOKEHHUEM, HO U TEOPETUYECKUMU
COOOpaKEHUSIMU O BUJE MOJYYEHHOUW 3aBUCMMOCTH. Eciam uccnegyemasi 3aBUCHMOCTh
JOJDKHA OBIThH JIMHEWHA, TO MPOBOAAT MPSAMYIO JIMHHUIO, TaK YTOOBI OOJIBIIMHCTBO TOYEK
OPUOIMKAIUCh, K ATOM JIMHUU. OKCIEPUMEHTAIbHBIE TOYKHM MOTYT HECKOJIBKO
OTKJIOHATHCS OT HEE U3-3a MOIPEIIHOCTH SKCIIEPUMEHTA.

OdopMuTh OTHET O MPOCIAHHONW PabdOTE COTIACHO TPEOOBAHUSIM, MPETBSIBISIEMBIM K
odopmiieHHIo J1labopaTopHbix. He 3a0biBaTh 0 HEOOXOJUMOCTH COCTABJICHUS BBHIBOJIOB.
OT4eT TOJKEH coepkKaTh CIECIYIOIIUE CBEICHUS:

a) Ha3Banue paGoThI U 1aTy €€ BBITIOJIHEHHUS.

0) Llenb pabOTHI.

B) Homep u Ha3BaHue onbITa.

r) Kparkoe ommcanue xoaa paboThl C yKa3aHHUEM yCIOBUN TPOBEICHUS OMBITA.

1) PuUCyHKM M CXE€MBI UCTIOB3YEMbIX MTPHUOOPOB.

¢) HaGnronenus u ypaBHEHUS peaKIuii.

) Pacuetsl, Tabnuiipl, rpaduky.

3) BbIBOBI.

CI[aTB Ha IIPOBCPKY U MMOATOTOBUTHCS K 3aIIUTC.
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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.

[legaror BbI3bIBaET 00YUYAIOIIETOCs, MPOBEPSAET KOPPEKTHOCTH OPOPMIICHHUS OTUETA,
a IOCJIe IpU OTCYTCTBMM 3aMEYaHMM 3aJaeT BONPOCH IO Teme. MX KOIM4ecTBO He
orpannyeHo. OJIHAaKO MOJIHBIM OTBET U MOJHOE OCO3HAHUE MPOEIIAHHON pabOThI 3aMETHO

YIPOILAIOT YTOMUTENBHBIN U BOJIHUTEIBHBIN IIPOLIECC CAAYH.

Kpurepnu oneHku j1adopaTopHbIX padoT

Ouenka «5» cTaBUTCS B TOM Ciy4ae, €CiH JlaboparopHas paboTa BBITTOJIHCHA B
MOJIHOM o0BeMe, odopmieHa COTJIACHO BCEM TpPEeOOBAaHUSAM, a OOYYAIOIIUICS MOXKET
OTBETUTH HA BCE JOMOJHUTEIBbHBIC BOMPOCH. HO rmaBHOE — mpernogaBaTelb BUIAWT, 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, oOydJaroIIMiiCs pacTepsyics W HE OTBETHJI Ha 2 — 3 BOIpOCa CBOETO TIEAarora.
Henouetsl, onucku u HerpyObie OMIMOKH B COJEPKAHUM TIPH OE3yMpPEeUyHOM OTBETE Ha BCE
BOIPOCHI TAK)KE OIICHUBAIOTCA B YEThIpe Oaa.

Ouenka «3» craBUTCS B TOM cllyyae, €CiIM JlabopaTopHas paboTa HerojHas,
KOTOpas HE JI0 KOHIIAa PACKPBIBAET II€JIb €€ BBHIMOJHEHUS. 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 TMpU  TOJHOM  HE3HAHWUW  TpeaAMeTa  JIbo
HETOJTrOTOBIICGHHOCTH K JabopatopHoil pabote. J[laHHyro mabopaTopHyro paboTy

00ydJaronuiicss JOHKEH €€ mepecaaTh B caMble KpaT4alliie CPOKH.
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O60mme npaBuiia padboTbl B XUMH4YECKOI J1adopaTopun

JIaGopatopHbie pabOTHl MPOBOJAT B CHEIHAIBHO OO0OPYIOBAaHHOW XHUMHUYECKON
naboparopun. Ilpu pabore B maboparopuu HEOOXOAMMO 3HATh U CTPOTO COOJIONATH
yCTaHOBJICHHbIE TpaBuia. PabGoTarh paspemaercss TOJIBKO TMOCIE O3HAKOMJICHHS C
IIpaBUJIAMU 110 TEXHUKE 0€30IIaCHOCTH U IIpaBHJIaMU pabOThl B XUMUYECKOH 1a00paTopuu.

[IpaBuia paboThl B XUMHUECKOH JIaOOpaTopuu:

1. PaGouee MecTo comepXUTE€ B YHCTOTE M TMOPAIKE, HE 3arpOMOXAANTE 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 00Iero nojiab3oBaHus. Eciu Her
yKa3aHUU 0 JTIO3UPOBKE 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 mimaTeneM. He myrtaiiTe MpoOKH OT CKISIHOK C Pa3IuYHBIMU
peakTuBaMu. M3IMUINIKM pEeakTHBOB HE BBICHINIAWTE W HE BBUIMBANWTE B CKISHKH, W3
KOTOPBIX OHU B3SITHI.

6. Ocobyro OCTOpPOXKHOCTH cOOMIofaiiTe mpu padboTe SAOBUTHIMH W BPEIHBIMH
BELIECTBAMH, C KOHIICHTPUPOBAHHBIMM KHCJIOTaMU U wiesnodyamu. PaboTath ¢ HUMH
CJIETyeT B BBITSDKHOM IKaQdy.

7. 1lpu HarpeBaHUM >KUJKOCTU B POOUPKE HEOOXOIMMO JIepKaTh €€ TakK, YTOObI B
ciydae pa30OpbI3TUBAaHUS JKMJIKOCTh HE TIOMaja Ha CaMOro IKCIEPUMEHTATopa U PsIoM
paboTaronMXx CTyACHTOB, T.€. OTBEPCTHE MPOOUPKH JAOKHO 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 PEAKTUBOB CIMBANTE B PAKOBUHY Mocie pa30aBieHUs
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 nabopaTopuu coOoaiTe TUIINHY, HE 3aHUMANUTECh TOCTOPOHHUMU JIEIaMH,
HE MPOBOJIUTE ONBITHI, HE OTHOCAIIMECS K JAHHOM J1ab0paTopHOM paboTe U HE OMUCAHHBIC

B MCTOANYCCKOM YKa3aHUU.

JlaboparopHasi XuMH4YeCKas MOCYAa
B xumudeckoil mabopaTopuud OY€Hb YacTO MPUXOIUTCA pabOTaTh ¢ MOCYI0M U3
crekia u gapdopa. JlabopaTopHyr0o MOCYy MOXKHO MOJPA3/ICIUTh HA CIEIYIOIIUE BUIbI:
1) mocyna o01ero Ha3HAUCHHMS;
2) mocyja CrelraibHOr0 Ha3HAYCHUS;
3) MepHas Imocya;
4) ¢apdoposas nmocya.
OcTaHOBMMCSI Ha HEKOTOPBIX BHJAX TIOCYJAbI, Yalle BCETO HCIOJb3YEMBIX B

Jaboparopuu.

Iocyna o0miero Ha3HaYeHUsI

[IpoOupku (puc. 1.) HUCHONB3YIOT I TMPOBEACHUS XUMHYECKUX OIBITOB C
HEOOJBIIUM KOJIMYECTBOM BemiecTB. [IpoOupku MOryT OBITh UWIHHIPUYECKHE W
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.) ObiBatoT pa3Hoil BmecTuMocTH (0T 1-2 nutpoB g0 25
MUWUTMIMTPOB) U pa3HON (HOPMBI: MIIOCKOJAOHHBIC, KPYTJIOJOHHbIE, KOHUUYECKHE, KOJIObI

Bropua.
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Crakanbl (puc. 3.) moryt ObITb paszHoil BmecTuMocTH (oT 1 mutpa mo 25
MUWUTMIATPOB), pa3HOM (OpPMBI, pa3Hble MO BHICOTE U LIMPUHE, TEPMOCTOWKHE H
HETEPMOCTOUKHE.

Boponku (puc. 4.) ObIBatoT pazauuHoil (opMbl U pa3MepPOB, U B 3aBUCUMOCTH OT

9TOTI0 UMCHOT PA3HOC HA3HAYCHUC.

IMocyna cnenuajabHOro HA3HAYEHUS

DKCUKATOpbI (pUC. 5.) MPUMEHSIOT JIJII XPAaHEHHS BEIIECTB, JIETKO IMOTJIONIAIOIINX
BJIary, W JUIsl BBICYIIMBaHWS BemiecTB. [[Is 3TOro B HIKHIOW YacTh SKCHUKATOpa
MOMEIIAIOT BEIIECTBA, KOTOPHIE CIIOCOOHBI MOTJIONIATh BOMY:

[IpoMbIBHBIE CKISIHKA (pUC. 6.) HCHOJB3YIOT JJISI MPOMBIBAHUS, OYUCTKU U
BBICYIIIMBAHUS Ta30B.

MepHast nocyaa

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

Jlns u3amepenus oobema ¢ HeOOJBIION TOUHOCThIO TPUMEHSIOT MEPHbIE IIUITUHIPI
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, MOJI0UPAETCs MOCyAa COOTBETCTBYIONIEH BMECTUMOCTH.
MepHas mocyaa rpaayupyercss B MIJITHIUTpax (M) uiam autpax (o1). 1 M1 COOTBETCTBYET
lem,aln-1nam.

IIpu wu3MepeHun oOBEMa >KUJAKOCTH MEPHBIM COCyJ HEOOXOAMMO JepKaTh 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 Uil OTMEPHUBAaHUS U MEPEHOCa, TOYHO
ONPE/ICICHHOTO 00bemMa >KUIKOCTH. (OOBIKHOBEHHass MHUIETKA TMPEACTaBiseT CcoOoM

CTEKJISTHHYIO TPYOKY HEOOJIBLIOT0 JuaMeTpa ¢ pacUIMpeHueM MocepennHe uin 0e3 Hero,
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ecnu murneTrka Hebompmon BMectumoctd (ot 0,1 mo 2-5 mur). HwkHUIT KOHEI] MUNETKA
OTTSIHYT B KamwuIsIp, a Ha BEPXHEM KOHIIE MMEETCS METKa, 0 KOTOpOoW HabuparoT
XKUIKOCTh. JJI1 oTMEepUBaHUs HEOOXOIUMOTO 00bEeMa KUIKOCTH 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. JXKUIKOCTh HAOMPAIOT BBIIIE METKH
Ha 2-3 cM, 3aTeM OBICTPO 3aKpBIBAIOT BEpPXHEE OTBEPCTHE YKAa3aTENbHBIM TMaJblEM,
PUJIEP’KUBAIO MUIETKY OOJIBIIUM M CPEHUM MaibllaMH. 3aTe€M, ClIeTKa OCITabuB HaXUM
yKa3aTeJIbHOTO Majibllia, JAI0T KUAKOCTH MEIJIEHHO BBITEKaTh M3 MureTku. Kak Toiapko
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)XHO TIEPEHECTH >KUAKOCTh, OTHHUMAIOT YKa3aTeIbHBIA Mayiell OT BEPXHEro
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.

bropetku (puc. 7.) NpUMEHSIOT NMPU TUTPOBAHUU WM JJIA TOTO, YTOOBI OTMEPUTH
00beM KUAKOCTH C TOYHOCTHIO 110 0,05 Mi. BropeTka - CTekIsiHHas rpaayupoBaHHas
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 INTATHUBE. 3aIllOJHSAIOT OIOPETKY
KUIKOCTBIO CBEpPXY uepe3 BOPOHKY TaK, YTOObI BHYTPH HaxOIMWJICS pacTBop 0e3
My3BIPHKOB BO3Ayxa. Jis ynaneHus my3bIpbKOB BO3JyXa PE3MHOBYIO TPYOKY M3THOAIOT
TakuM 00pa3oM, 4YTOOBl KOHYMK Kamwuisipa ObUI HampaBlieH BBEPX, U BBITECHSAIOT
AKHUJKOCTBIO BECh BO3/IyX. 3aTe€M OIOPETKY 3aIOJIHSIOT IO HYJIEBOH OTMETKHU.

Mepnbie konObI (puc. 7.) WUCMONB3YIOT JJIsi MPUTOTOBJICHUS PACTBOPOB TOUYHOM
KOHIIeHTparuu. J[ins 3Toro B KOOy BHOCST TOYHYIO HaBECKY CYXOTO BEIIECTBA WIIH
pacCUMTaHHBIA OO0BEM MCXOJAHOTO pPACTBOpA. 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 KamsM € IIOMOIIbIO
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nuneTku). [loToM MI0THO 3aKphIBAIOT KOJOY MPOOKOW M TIIATENBHO MEPEMEIINBAIOT

pacTBOp, epeBOpavYMBasi KOJIO0Y HECKOJIBKO pas3.

dapdoposas nocyaa
K dapdopoBoii mocyne OTHOCST TUTIIM, 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. [Tpobupkmu: Puc. 2. CtakaHm:
a — npocras; 6 — rpagypoBaHHas a — ¢ HocHKOM; 6 — 6¢3 HocHKa
OGO | '
._.3._/ 5 5 - 1

Puic. 3. Konbsi:
a, 6 — ocKoIoHMNbIE; B — KPYTNIOAOHHAA; I — konba Bropua; 1 — koHHdeckasn

YA

Puc. 4. BopoHku:
a — KOHWYecKas ¢ KOpoTKoH TpyOKo# A nopouikos; 6 — koHHYeckas ¢ AAHHOA TpyOKOR nns
WHIKOCTEH; B — KaneaLHas, I- neJHTeNbHad

=13
J .
EZ___S if

Pue. 5. OxcHxaTopsi: Puc. 6. IIpOMBIBHBIE CIUTAHKH:
a — oOnuHBIR; 6 — BaKyyMHbiH a — cKIAHKa THILEHKO;

6 — cxnaHka Bynsda;

B — CKIAHKA JIpexcens
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Puc. 7. Mephas nocyna:
a — MepHble UHWIHHIPBI; 6 — MEH3ypKa; B — MepHbie KOJI0bI;

r, ) — OIOPETKH C pa3inyHble 3aTBOPaMH; 11 — 0ObIKHOBEHHAs MHUMNETKA; € — rpajlyMpoBaHHas MuneTka

Puc. 8 YpoBeHb KHAKOCTH Puc. 9. ®apdoposas ﬁocyna
B MEPHOIi nocyne
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3akaoueHue

HpeI[CTaBJIeHHBIe MCTOAUYCCKHUEC PCKOMCHJAAIIMU IIPpHU IOATOTOBKC 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, CUCTCMATHYHOCTL H IIOCICAOBATCIBHOCTL, CO3HATCIIbHOCTH MW AKTHUBHOCTD,
HarJsiIHOCTD 06yquI/151, AOCTYIIHOCTD, HHTCI‘p&TPIBHLIﬁ IoAX0d, BOCIIMTBIBAIOINICC H
Pa3BHUBAIOIICC O6y‘—ICHI/Ie 10 XUMHH U MOXKET OBIThH PCKOMCHAOBAHA ITPCIIOAaBaATCIIAM IJIA

IIPOBCACHUA J'Ia60paTOpHBIX 3aHSATUM 110 XMMHUHU.
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Hpunoxenne.

NHCTPYKLHMOHHAS KAPTA
JlaGopaTopHas pa6ora no xumuu Ne 2

TEMA: CBoiicTBa HEOPTraHUYECKUX COCTUHEHUMN. DIEKTPOIUTUYECKAS TUCCOIUAIINS.
IEJIb PABOTHI: CBolicTBa KUCHOT, cojiel, oOcHOBaHUM. OrpeiesieHne Cpeibl paCTBOPOB COJICH.

N3ydenue ruapoansa coyiei.

PA3IATOYHBIE MATEPUAJIBI: KapTrouku ¢ MHANBUYaJIbHBIMH 33JaHUSIMU.

BBIIIOJIHEHUE PABOTBI
Nel. U3ydenne rugposinsa coseid. Onpenesnenne cpeabl pacCTBOPOB COJIeH
Hanucate ypaBHeHUs peakiuit
P peart CootHouleHne [TpuBenute hopmyIsl 1
HasBanue u TUAPOIU3A
. . MOHOB HA3BaHUS JIEKTPOJIUTOB,
dbopmyna conu B MOHHOW ¥ MOJIEKYJISIPHOM + .
H" u OH YKQKUATE UX CUILY
dbopme
Kucnora
Na.COs
OcHoBanue
Kap6onart Harpus
Fex(S0a4)3 Kucnora
Cynbat xene3a OcHoBanue
D) -
Kucnora
NaCl
OcHoBanue
Xnopua HaTpust
CremaiiTe BbIBOI:
1)Yro siBnsieTCs yCIOBUEM MPOTEKAHUS THAPOIIN3a?
2)Kakue conu noasepraroTcst THIPOIU3Y?
3)Kakue conu He MOABEPTarOTCs THUIPOTU3Y?
2. BbINOJTHUTH HHAUBHAYATbHOE 3a/1aHHE:
3anonHuTe TaOIUILy, OTBETHTE HA BOIPOCHI, C/I€TATe BHIBOIBI.
1. Tlonyyute KapTOUKYy Hazpanwue Cpena CooTtHomieHue
dopmyna conu: coim pactBopa conu | Monos [H'] u[OH]
2. Hanumure ypaBHeHUe MonexkynsapHas ¢popma:
peaky MeXAy KUCIOTOH U
OCHOBaHHUEM, TIPUBEIICH K Honno-monekynsapHas Gpopma (ofHas U KpaTKasi):

00pa30BaHMIO TAHHOM COJIH.

. Kucnora: (Ha3BaHue u cuia)
3. Uccnenyiite conb (yKaxuTe

KHCJIOTY U OCHOBAHHE,

00pa3oBaBIINE 3Ty COJIb) OcHoBanue: (Ha3BaHHUE U CHJIA)

[TonBepraercs 1 nanHast
COJIb TUAPOTU3Y?
[Touemy?

Nonnas dpopma:
4. Hanumte ypaBHEHUS

peaKuuii THAPOIU3a COTU MonexynspHas ¢popma:

. 6. KakoBo coorHomenue nonos H' u
5. KakoBa cpena pactBopa JaHHOU comu? OH—?
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Ne3. Penmntsh 3agaun

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

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

3amaua 3. 0,1 M p-pa KOH; pH =7

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

IoaroToBUTH 0TBETHI HA BONPOCHI:

Buapl xuMuueckod CBsI3M: KOBaJEHTHAs, HWOHHAs, MeTajuiMueckas. [ OMOreHHBbIE CHCTEMBbI,
pactBopbl. UTO Takoe anekTpoiauTudeckas auccouuanus? Yro takoe snextpoiutbl? Kakue BemectBa
OTHOCATCS K onekTponuram? Yrto Takoe HednekTponuthl? Kakue BemiectBa OTHOCSTCS K
HeanekTponuTam? [IpuBecTu mpuMepsl CUIBHBIX U CIA0BIX JEKTPOJIUTOB. KUCIOTHI, COMM, OCHOBAaHUS
(ompenenenusi, XAMUYECKHE CBOMCTRBA).

VYcnoBust mpoTekaHus peakiuii HOHHOro oOMeHa /10 KoHua. Yrto takoe ruaponu3 coieit? Kakue conu
MOJIBEPraloTCs TUAPOIIN3Y, a Kakue HeT? Yem oOyclioBieHa Kucias, HeWTpalibHas, IIeJoyHas cpeaa
pactBopa? Uto Takoe BOJIOPOaHBIN nmoka3aren8s? [ yero on ciayxkut? CrnocoObl BIpaKeHUs
KOHIIEHTPAIlMU pacTBOpa (MPOIEHTHAS, MOJIIpPHAsi KOHIIEHTPALIHH).
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