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AHHOTAIUA

JlaHHBIE METOAMYECKHE PEKOMEHIAMUA MPEAHA3HAYEHbl JUIS I[UIAHUPOBAHMS,
OpraHu3alMy W MPOBEJCHUIO JTaOOPATOPHBIX 3aHITUMN; COAEPKAT COCTaB U COJIEPIKAHUE
MaTepuagoB, HEOOXOAUMBIX MpPENoAaBaTest0 Il MPOBEACHUS JTa0OpPATOPHBIX 3aHATHI;
OCHOBHBIE JTallbl MPAKTUUYECKUX 3aHSATUH;, CTPYKTYpYy odopmieHus mabopaToOpHBIX
3aHSITUM.

B wMeromuyeckux peKOMEHAAUMAX OTPaXKEHbl OCHOBHBIE JTallbl 3aHATUSA C
METOANYECKUM OOOCHOBAaHHMEM; COJEPKAaHUEM MPAKTUYCCKUX 3aHATUN: HaIUIUEM
WHCTPYKIIMOHHOW KapThl; MJIAHOB YPOKOB; METOJUKH TPOBEJACHUS YPOKOB; 0003HAUCHBI
LEJIN: JUTAKTUYECKUE, Pa3BUBAIOIINE, BOCTIUTATEIbHBIE.

[IpencraBieHHbple METOAMYECKHE PEKOMEHJIAIIMM MOTYT OBITh HCIIOJIb30BaHBI B

y4eOHOM MpoIecce.



O0mme mojIoKeHust

B mpouecce nabopaTopHOil paboThl Kak BHAA y4eOHOTO 3aHATHs OOyyarouuecs
BBITIOJTHSIOT OJIHY WJIM HECKOJBKO JIA0OpaTOPHBIX paboT (3agaHMil) MO PYKOBOJICTBOM
MpenoaaBaTess B COOTBETCTBHH C U3Y4aeMbIM COJEpKaHUEM Y4eOHOTO MaTepHuaa.

Brinonnenue obyyaromuMucs 1a60paTopHbIX paOOT HAMPABJICHO Ha:

- 00001IeHne, CUCTEMaTU3allMl0, YIUIyOJIeHHE, 3aKpeIUIeHHWEe IOJyYEeHHBIX
TEOPETHUECKUX 3HAHUH 10 KOHKPETHBIM TeMaM TUCIUIUINH MaTeMaTHYeCKOro U OOIIero
€CTECTBEHHO-HAYYHOT0, 00IIEPO(EeCCHOHAIBHOTO U CIIEIIUATBHOTO ITUKIIOB;

- (¢opMupOBaHHWE YMEHUH NPUMEHATH TOJyYeHHBbIC 3HAHHWS Ha MPAKTHKE,
pean3ainnio eJUHCTBA HHTEIUIEKTYIBHON M MPaKTUIECKOU JeSTeIbHOCTH;

- pa3BUTHE UHTCIUICKTyaJlbHBIX YMEHUH y  OyIymuX  CHEIHAIMCTOB:
aHATMTHYECKHX, TIPOCKTUPOBOYHBIX, KOHCTPYKTHUBHBIX H JIp.;

- BBIPaOOTKY TMpH pPEIICHWH TOCTABIEHHBIX 3a/Jad TakKuX MpodecCHoHATBHO
3HaYMMBIX KAaueCTB, KaK CaMOCTOATEIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTH, TBOPYECKAs
MHUIHATUBA.

JlabopaTopHbie pPAaOOTHI IO XUMHH ONPEASISIOTCS YYeOHBIMU TUIAHAMHU IO
cnenyanbHoCcTH: 15.02.10 MexaTpoHrka u poOOTOTEXHHUKA (IT0 OTPACIISIM).

[Ipu mpoBemeHun aboOpaTOpHBIX pabOT yudeOHas Tpymnma MOXKET JeIUThCS Ha

IMOATrPYIIIIbI YUCJICHHOCTBIO HC MCHCC 8 YeJIoBeK.

IlnannpoBanue Ja00pPaTOPHBIX padoT

Benymen JIATAKTUYECKOU L(EJIBIO 1a60paTOPHBIX pabot ABJIAETCSA
JKCIIEPUMEHTAJIBHOE TOATBEPKJICHUE U TPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX
MOJIOKEHU (3aKOHOB, 3aBHCHUMOCTEH), MOATOMY OHHM 3aHUMAIOT MNPEUMYIIECTBEHHOE
MECTO MPU U3YUYEHUU YUYEOHOU JUCUUIIIUHBI XUMHUSL.

B cootBercTBHMM ¢ Benmymeid JUAAKTHYECKON IENbI0 JTa0OpaTOpHBIX pabdoT

COJIEp>KaHUEM MOTYT OBbITh:

— SKCIIEpUMEHTAJIbHAsl IPOBepKa (hopmy,



— METOIHUK pacyeTa,
— YCTaHOBJICHHE U MOATBEPKICHUE 3aKOHOMEPHOCTEH,
— O3HAKOMJICHHE C METOJIUKAMH MPOBEICHHSI SKCTICPUMEHTOB,
— YCTaHOBJICHHE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX M KOJIMYCCTBEHHBIX
XapaKTePUCTHK,
— HaAOIO/IeHUE PAa3BUTHS SBICHUH, TPOIIECCOB.

[Ipu BBIOOpE conepkaHusi U 0ObeMa JaOOPATOPHBIX PadOT CIEAyEeT UCXOJIUTh W3
CIIOKHOCTH  y4eOHOro Marepuayia JUIS YCBOCHHS, W3 BHYTPHIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, M3 3HAYMMOCTH H3Y4YaeMbIX TCOPETUYCCKUX ITOJOKEHUN IS
npeacTosneil NmpodecCHOHANBHON JEATENBHOCTH, M3 TOrO, KAaKOe€ MECTO 3aHUMaeT
KOHKpEeTHass paboTa B COBOKYIMHOCTH JIAOOPATOPHBIX pPabOT M WX 3HAYUMOCTH IS
(bopMHUpOBaHUS IICJIOCTHOTO TPEJACTABIACHUS O COACPKAHUU YYCOHOW JAUCITUTUTHHBI
XHMHSL.

[Tpy TUTaHMpPOBAaHWM JIAOOPATOPHBIX PAabOT MO YYCOHOW IUCIUILIMHE XUMUS
CJIeTyeT YYUTHIBATh, UYTO HAPSIY C BEAYIICH TUIAKTHYECKOH IENbI0 - TIOATBEPKICHHEM
TEOPETHUECKUX TTOJOKEHHH - B XOJI€ BBIITOJIHEHUS 3aJJaHUI Y CTYIACHTOB (DOPMUPYIOTCSI
NpaKTUYECKNE YMEHHUS U HaBBIKM OOpAICHISI C pa3IMYHBIMH MPHUOOpaMHU, yCTAHOBKAMH,

nabopaTOpHBIM  O0OPYJOBaHMEM, ammapaTypod, KOTOPbIE MOTYT COCTAaBJISATH YacCTh
podeCCUOHATBHON MPAKTUICCKOW MOJITOTOBKH, a TAKXKE UCCIICOBATEILCKAE YMEHUS
(HaGnmroaTh, CpaBHUBATh, AaHAJTU3UPOBATh, YCTAHABIMBATHL 3aBUCUMOCTH, JIeJaTh
BBIBOJIBI K 00OOIICHMSI, CAMOCTOSITEIBHO BECTH HCCIICIOBAaHUE, OQOPMIISTH PE3YIIBTATHI).

Copepsxanue 1ab0paTopHBIX padboT (GUKCHpyeTcs B pabouel mporpaMme ydeOHOM
JTUCITUTUIAHBL.

CocrtaB 3amaHuii 17 1abOpaTOpHOW palbOTHl MOKEH OBITh CIUIAHUPOBAH C
pacdyeToM, 4YTOOBI 3a OTBEICHHOE BpPEMsS OHM MOTJIM OBITh BBIMOJIHEHBI Kauye€CTBEHHO
OONBIIMHCTBOM OOy4atomuxcsi. KonmuecTBo dYacoB, OTBOJMMBIX Ha JabopaTOpHBIC
paboThl, (GUKCHUpYETCS B TEMATHYECKUX IIaHAX TMPHUMEPHBIX M pPabodynx ydeOHBIX

MIPOTPAMM.



Opranusanus U NpoBeaeHue JadOpaToOpHbIX padoT

JlaboparopHasi paboTra Kak BuJ Y4eOHOrOo 3aHATHUS JOJKHA TPOBOJIUTHCS B
CrelUalIbHO 000pYy/0BaHHOW ydeOHOU naboparopuu. [IpogoKUTENBHOCTh - HE MEHee
JIBYX  aKaJeMHYEeCKMX  dYacoB. HeoOXOAMMBIMH  CTPYKTYPHBIMH  DJICMEHTAMH
71a00paTOpHOM pabOTHI SIBISIOTCS

1) camocrosTeNnbHAs ACITEIBHOCTh 00YYAFOIIUXCS,
2) MHCTPYKTaX, MPOBOIUMBIN MpEIoaBaTeiiem,
3) opranm3anus 00CYKICHHS UTOTOB BBIMOJHEHHS J1a00paTOPHOM PabOTHI.

BeimosiHeHHIO  JTa0OpaTOpPHBIX ~ pabOT  MPEIIeCTBYeT  IMpOBEpKa  3HAHUU
00yJaroIIMXCs - UX TEOPETHUECKOW TOTOBHOCTH K BBITIOJIHCHHIO 3aJIaHU.

ITo xaxmoit maGopaTopHoi paboTe mpenomaBaTeaeM pa3padaThIBAIOTCS U
YTBEPKJIAIOTCS METOAUYECCKUE YKA3aHHMS TI0 UX IMPOBEICHUIO.

JlabopaTtopHbie pabOTBI MOTYT HOCHTH PEIPOIYKTUBHBIN, YaCTUYHO-TIOMCKOBBIA H
MOMCKOBBIN Xapakrep.

PaGoTbl, HOCsIIME pEnpoOayKTUBHBIN XapakTep, OTIWYAIOTCS TEM, YTO MpH HX
POBEIEHUN OO0YyYarouuecss TMOJIb3YIOTCS MOAPOOHBIMUA HWHCTPYKIUSIMU, B KOTOPBIX
yKa3aHbl: 1eJb  paboThl, TMOSICHEHUS (TEOpUsi, OCHOBHBIE  XapPAKTEPUCTHKH),
o0opyaoBaHHe, amnmapaTrypa, Marepuanbl U UX XapaKTePUCTHUKU, MOPSIOK BBIMOTHEHUS
paboTHI, TaOIMIEI, BBIBOJBI (06€3 (OpMYyIHPOBKH), KOHTPOJIBHBIE BOIPOCHI, ydeOHas U
CHeIaibHast JInTepaTypa.

PaGoTpl, HOCAIIME YACTUYHO-TIOMCKOBBIN XapakTep, OTIMYAIOTCS TEM, YTO MPH UX
MPOBEICHUN OO0YyYaIOIIUecs HE TMOJIb3YIOTCS MOAPOOHBIMH WHCTPYKIHMSAMHU, UM HE JaH
MOPSAJIOK  BBITIOJTHEHHSI HEOOXOIUMBIX JEUCTBHM, H TpeOyIOT OT OO0ydYaromuxcs
CaMOCTOSITEIILHOTO TI000pa 00OpyI0OBaHMS, BhIOOpPa CIOCOOOB BBHITIOJIHEHHS PAOOTHI B
WHCTPYKTUBHOMW M CIIPABOYHOU JIMTEPATYPE U JIP.

PaGoTpl, HOCsAmME TMOWUCKOBBIA  XapakTep, XapaKTepU3ylTCi TeM, 4YTO
oOydaromuecs: JOHKHBI PEIINTh HOBYIO JIJISI HUX MPOOJIeMy, ONMHUPAsCh Ha UMEIOIINECS y

HHUX TCOPCTHUUYCCKNUC 3HAHUSI.



[Ipy nmnaHupoBaHUU J1AOOPATOPHBIX PAaOOT HEOOXOAMMO HAXOIUTh ONTHUMAIbHOE

COOTHOIICHUC PCHPOAYKTHBHBIX, YaCTUYHO-IIOMCKOBBIX M ITOHMCKOBBIX pa60T, YTOOBI

00eCIeYnTh BBICOKUI YPOBCHb I/IHTGHHGKTyaHBHOﬁ JACATCIIBHOCTH.

dopmbl OpraHu3ani 00y4arolmKuXcsl Ha Ja0opaTopHBIX paboTax: (poHTaILHAs,

rpynmnoBasd 1 HHAUBUAYAJIbHAA.

[Ipu ppoHTanpHON (opMe OpraHu3alvu 3aHITHA BCe OOY4YarOIIMECsS BBIMOJIHSIOT

OJIHOBPEMEHHO OJIHY U TY K€ paboTy.

[Ipu rpynnoBo#t opme OpraHu3anuu 3aHATHA OfHA U Ta e padoTa BBIMOIHIETCS

Opurajgamu 1Mo 2-5 4enoBeK.

[Ipy wHAMBUAYyanbHOM (opMe oOpraHu3alu 3aHITHH KaxAbld 00ydaromuncs

BBINIOJIHACT MHANBUIYAJIbHOC 3aIaHUC.

Jlnst moBbItieHUs: 3G (PEKTUBHOCTH MPOBEICHUSI TA00PATOPHBIX PEKOMEHIYETCS:

1) pa3paboTka COOpPHHMKOB 3ajad, 3aJaHUi W YIPaKHEHHH, COMPOBOXKIAIOIIUXCS

MCTOANYCCKHUMU YKA3aHUAMU, IPUMCHUTCIIBHO K KOHKPCTHBIM CIICHUAJIBHOCTAM,

2) pa3paboTka 3aJaHuMil Ui aBTOMATU3MPOBAHHOTO TECTOBOIO KOHTPOJS 32

3)

4)

5)

6)

7)

HOJrOTOBJICHHOCTBIO 00YUAIOIIUXCS K Ta0OPaTOPHBIM paboTaM;

MOAYMHCHUE  METOJMKH  TPOBEICHHUS  JAOOpaTOpPHBIX  paboOT  BEIYIIUM
JMIAKTHYCCKUM IIEJISIM C COOTBETCTBYIOIIMMHU YCTAHOBKAMHU JIJISI 00 YYaOIIHXCS;
UCIIOJIb30BAaHHE B MPAKTUKE TMPENoJaBaHus IMOUCKOBBIX J1a0OpaTOPHBIX padoT,
MOCTPOCHHBIX Ha MPOOJIEMHON OCHOBE;

INPUMCHCHHE KOJUIGKTUBHBIX M TPYMNIOBBIX (GopM paboThl, MaKCHUMaIbHOE
UCTIOJIb30BAaHUE WHAWNBUAYATBHBIX (OPM C IEIBbI0 TMOBBIIICHUS OTBETCTBEHHOCTH
K2)KI0T0 00yYaroIIerocs 3a CaMOCTOsITSIILHOE BBIITOJIHEHUE TIOJTHOTO 00beMa padorT;
NpOBEJCHHE JaObOpPaTOPHBIX pPAa0OT Ha TIOBBIIICHHOM YPOBHE TPYIHOCTH C
BKIIFOUCHUEM B HUX 3aJlaHUM, CBS3aHHBIX C BBIOOPOM OOYYAFOIIMMUCS YCIOBHA
BBIMIOJTHCHHUST PaOOThI, KOHKPETH3AIlMeH IeJiei, CaMOCTOSATSIBHBIM OTOOPOM
HE00X0TMMOTO 000PYI0BAHNS,

oI00p JOTIOJTHATENIBHBIX 3a7ad W 3aJaHWi JJIsi OOydYaroImuxcs, paboTaomux B
Oosee ObicTpoM Temre, I 3(H(HEKTHBHOTO UCIOIB30BAHUS BPEMEHHU, OTBOJIHMOIO

Ha 1a00paTopHbIe padOTHI.



Od¢opmiienune 1a60paTOPpHBIX padOT M MPAKTUHYECKUX 3aAHATHI

Crpykrypa odopmiieHHs] J1TaOOpaTOPHBIX paOOT MO y4eOHOW TUCHUIUIMHE XUMHUS
OIpeeNsieTcsl METOJIMYECKUMHU pa3pabOTKaMU KOHKPETHBIX JTJAOOpAaTOPHBIX padoT.
OneHKH 32 BBIMIOJHEHHE JA0OpaTOPHBIX pabOT BBICTABIISIIOTCS MO MATHOATUIHHOM

CHUCTEME M YUUTHIBATHCS KaK MOKa3aTeIN TEKYIIEH yCIIEeBAeMOCTH 00yJatOIUXCS.

Yuyacrtue 1a00paTopHOil padoThI B y4eOHOM mpouecce
[IponymienHoe n1abopaTopHOE 3aHITHE HEOOXOJUMO OTpadaThIBATh MO3/IHEE U YXKe
B UHJIUBUAYAJIbHOM TOpSJKE, B MPOTUBHOM CJIyda€ HWTOroBas OIleHKa He OynaeT
BBICTaBJICHA, TMOO Oy/I€T HE COOTBETCTBOBATH JKEJTAHHOM.
NmenHo mo3toMy Oosibiiiasi 4acTh 00YYAIOIMMXCS MPEAMOYUTAIOT BO YTO ObI TO HU
CTaJI0 TOCETUTh TAaKOE 3aHsATHE, BEIb JejaTh JIabopaTopHbIe PabOThl BCEH TPYNION U C
MOMOIIBIO MPENoiaBaTesis BCerja npolie, 0COOCHHO eCIH B 3HAHUAX UMEETCS IPOOet.

TpeOoBaHUA M KOHTPOJIb 32 BBINOJHEHNEM JIA0OPATOPHBIX PadoT

B navanme mapel mpernogaBaTellb B OOUIMX 4YepTax 3HAKOMHUT C MPEACTOSIIEH
paboToOl, M3MEPHUTEIBHOM ammapaTypoi, TEXHHUKOH O€30ImacHOCTH U IpaBUJIaMH
noBelieHusl oOyuwaromuxcsi B Jaboparopun. Kpome TOro, mpemojaBareib BBIIAET
METOAMYECKUE pa3pabOTKH, COTIACHO KOTOPHIM HE0OXOAUMO O(GOPMHUTH OTYET II0
IpOJIeJIAaHHON MTPaKTHIECKON padore.

OTaenbHO CTOMT aKIIEHTHPOBAThH BHUMAaHHE HA IMpaBuiax opopmiieHUs pabOThl U
UHCTPYKTa)XK€, KOTOpbIE JIOJDKHBI TMPOXOJUTh B CTPOrOM TIOPSAKE U  HMETh
COOTBETCTBYIOIIYIO 3alIUCh B KypHaJie MPOBEICHUS JIa0OPATOPHBIX padOT M JKypHAJIE T10
TEXHHKE O€30IaCHOCTH.

B mocnemnemM nomkHa B 00S3aTEIBHOM TMOPSJIKE CTOSATH TOMMUCH CTYACHTA O
MPOXOKACHUU UHCTPYKTAXKA.

Ilo uToraM MHCTPYyKTa)ka U MOCJ€ COOTBETCTBYIONIEH MOMUCH MEeAaror 0oJiblie He

HECET OTBETCTBEHHOCTh 3a MOBEJeHUE oOydyaroiierocss Ha jabopaTtopHoil pabote; a



oOy4aroUuiicsi, paclHUCaBIINCh, IOATBEPXKAAET, UYTO JIMYHO O3HAKOMIIEH CO BCEMHU
MpaBUJIAMH NPOBEAEHUS padOT U O€30MaCHOCTU MPHU UX BHIIIOJIHEHUH.

OOyuaromuMmcs  cineAyeT 3apaHee TOTOBUTBCA K JIaOOpPAaTOPHOMY  3aHATHIO.
BrinosiHeHnto 1abopatopHoil paboThl MpEeAIIeCTBYET cOOECelOBaHNE C MPENOoIaBaTeNeM.
[lonroToBKy peKOMEHIyeTCsl HauMHaTh C M3YYEHHs TEOPETHYECKOro Marepualia,
OTHOCSIILIErocs K 1aHHOM padore. Heo0XxoaumMo TBEpIO yCBOUTh OCHOBHBIE TEOPETUYECKUE
MOJIOKEHUSI, 3aKOHBI M UX MAaTEMAaTUYECKUE BbIPAKECHHUS.

[lepen BbImoNHEHHEM pPAOOTHI CIEAYET O3HAKOMHUTBCS C METOAMKON IMpOBEaEHUs
DKCMIEPUMEHTA, W3Y4YUTh MPHUHIMI JACHCTBHS MPHOOPOB M YCTAHOBOK, IOHSTH IIETh
pabotel. Ilpu BbImONHEHMHM JAOOpPATOPHOM pPabOThI BHUMATENIBHO CJEAMTE 3a XOJ0M
onbiTa. B cnydyae HeyqayHOW TIIOCTAHOBKM OIBITa, TMPEXKIE HYEM €ro IMOBTOPUTb,
yCTaHOBHUTE MpUUUHY Heyaauu. [lociie okoHyaHust paboThl HEOOXOAUMO BBIMBITH MOCYY,
PUBECTH B TIOPSAOK pabouee MecTo.

3a 4yucTtoTy M TOpSAAOK Ha paboueM Mecte oTBedaeT oOyuaromuiicsa. [locne
BBITIOJIHEHHUS JTAOOPaTOpPHOH padOThl 00y4YarOIUICS JOKEH 0()OPMUTH OTYET U CIIaTh €ro

IMpeCrioaaBaTeCIIto.

IToaroroBka u A0NMYyCK K BHINOJHEHHUIO JJA00PaTOPHOI padoThI

Kaxxaplii 00ydaromuiicss JOJDKEH 3apaHee MOJrOTOBUTHCS K J1abopaTopHOM paboTe,
TO €CTh TEOPETHYECKH O3HAKOMUTHLCS C TMPEACTOAIIMM 33aJlaHUEeM WM XOTA Obl UMETh
oO11ee MpeICTaBICHUE O TOM, YTO HEOOXOIMMO OyJET cAenaTh Ha IPAKTHKE.

Ecnmu Ga3oBbie 3HaHUS B Teme J1aboOpaTopHO pabOThl M BOBCE OTCYTCTBYIOT,
MpernoaBaTesb UMEET MOJHOE MPAaBO HE JOMYCTUTh K MPAKTHYECKOW YacTu 3aHsaTus. U
TOTJIa TepecaaBaTh Ja0OpaTOpHYH padoTy OyaeT HEOOXOAWMO B HWHIWBUIYATLHOM
TOPSIJIKE.

[Tocne momycka k mabopaTopHO¥ paboTe OOyJaromIUiiCs MOMKET MPHUCTYIUTh K
MPAKTUYECKONM 4YacTH 3aHATHS, KOTOpas TakkKe UMEeT psa HroaHCOB. [lopsmok

BBITIOJTHEHUS JTA0OPATOPHOI pabOTHI MOAPOOHO U3JIOKEH HIIKE.

ITopsi10K BBINOJIHEHN S JIA0OPATOPHOM PadOTHI



1)  HeoOXomumMo BHHMATEIBHO O3HAKOMHUTHCS C MPHOOpPAMH, C KOTOPHIMH
OnvKalMii 4yac mOpuaeTcs HUMEThb Jeno. Jlas 3Toro HeAoCTaTOYHO MPOCTO Ha HUX
MMOCMOTpPETh, TpeOyeTCs H3YYUTh TEXHUYECKYIO0 JAOKYMEHTALMI0 W OMNPEACIUTH IO
METOJMYKE, KaKyl0 CXeMy coOpaTh.

2)  CoOpaThb cxemy, YKa3aHHYIO B METOJAMWYKE W I0J03BaTh MPENOJABATEIIS IS
onpeiesIeHHs IPABUILHOCTH BBITIOJIHEHHBIX JIEUCTBUH.

3)  Ompenenuth LEHY JCICHUS IIKAIbI MPUOOPA U MOTPEIIHOCTD €r0 U3MEPEHHUIL.

4)  TIpoBectH MpoOHOE UCHBITAHUE, KOTOPOE MO3BOJHUT CYIUTh O MPABUIBHOCTH
NOJIFOTOBKHU pabOyvero MecTa.

5)  IloaroToBWTH YEPHOBMK IS 3allMCH U MPOBECTH BCEe TpeOyeMble B 3aJaHUN
OKCTIIEPUMEHTHI M 3aIllicaTh B UYEPHOBHUK IIOKa3aHUS MpuOOpoB. B OoJbIIMHCTBE
71a00paTOPHBIX PabOT HEOOXOAMMO MPOBOJAUTH pacueThl. Creayer MUMETh B BHIY, YTO
U3JIMIITHSSL TOYHOCTh B pacyeTax, 3HAYMTEIBHO MPEBBIMIAIINIAS JKCIEPUMEHTAIBHYIO
MOTPENTHOCTh, HE TIOBBIIMIAET TOYHOCTh pe3yibTaTa. JJIs YHUCIOBBIX 3HAYCHUH
PacCCUMTHIBAEMBIX BEIIMYUH JTOCTATOYHO 3-4 3Hauaimue MUGpbl (YUCIO 3HAKOB, CTOSIIMX
nociie MPeaUIeCTBYIOMMX UM Hyneil). UYucno 3Hauvammx mudp HE cienyeT MmyTaTh ¢
YHUCJIOM 3HAKOB mocjie 3amgrod. Tak B uucnax: 101,3; 21,73; 0,4385; 0,004500 umeercs
YyeThIipe 3Havamux nudpsl. B pacuerax MpuHATO yKas3blBaTh 3Hadamyue MUGPHI U B TOM
cily4ae, KOT/ia 3TO HYJIH, CTOAIIMe B KOHIE uncia. [loaToMy npaBuiibHON OyAeT 3amuch ¢
TOYHOCTBIO JI0 YeTBepTOM 3Havarei mudpsl - 0,2500, a ve 0,25.

Pe3ynbpTaThl u3MepeHuil HeU30€KHO OyIYyT OTKJIOHSATHCS OT MCTUHHBIX 3HAUCHHM
COOTBETCTBYIOIIMX BenW4MH. [[s1 ompeseneHus ommoOKM HEOOXOIUMO MONYy4UTh 4-5
MapaJjIeIbHBIX PE3YIbTATOB M3MEPEHHM W HAWTH CpelHee apu(pMETHYECKOe 3HAUYCHHUE,
KoTopoe OyeT 00bIle BCero MpuoImKaThCsl K ICTUHHOMY 3HAYEHUIO.

[Tpu oOpaboTKe pe3ynbTaToOB CIAEAYET ONMpenesTh aOCOMOTHYIO U OTHOCUTEIBHYIO
OMMOKY U3MEPEHUS JAHHOW BEIIMYUHBI.

AOcomoTHasE omMOKa MOKa3bIBAET, HA CKOJIBKO JTaHHAs W3MepsieMas BeIMYrHa

OoJIbIIIE MJIM MEHBIIIE UCTUHHOMN BEJTMYUHBI

A =& (/Yonmm. —Xmeop.)-
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6)

7)

OTtHolleHne a0COMOTHON OMMOKM K MCTUHHOM BeIMYMHE, yMHOKeHHOoe Ha 100

%, naeT OTHOCUTENBHYIO OLIMOKY OnpeieseHus (B IPOLEHTAaX ) WU MOrPEUIHOCTb!

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

meop

Ecnmu pe3ynbTarhl m3MepeHuii HEOOXOIMMO TPEACTaBHTh B BHJE TIpaduka, TO
YepTeXk HeOOXOAUMO BBHITIONHATH HA MHJUTUMETPOBON Oymare W BKJIEUTh €0 B OTYET.
Ocu KOOpIMHAT pacroyiaraloT Ha paccTosHuM 2 - 2,5 cM oT kpas aucta. Okono ocei
YKa3bIBAIOT OYKBCHHBIC O0O3HAUCHHWs BEIWYMH W WX CIUHUIl M3MepeHui. Macirad
BBIOMpAIOT Tak, YTOOBI KpWBas TIOJYYCHHOW 3aBHCHUMOCTH 3aHMMayia IOYTH BCHO
Ioniaab rpaduka U He MpUKaTa K OJTHOW M3 ocel koopauHat. [IpoTHB JAeneHui CTaBsAT
YHUCJIOBBIC 3HAUCHHUS M3MEpsSEeMON BEIMYUHBL. KpUBYIO MPOBOJMAT Yepe3 TOYKH,
PYKOBOJICTBYSICH HE TOJBKO HWX paCIOJIOXKCHHEM, HO W  TCOPETUYCCKUMHU
COOOPaKECHUSMHM O BHJIC IMOJYYCHHOW 3aBUCUMOCTH. Ecim mcciemyemasi 3aBUCHMOCTh
J0JIKHA OBITh JIMHEIHA, TO MPOBOAAT NPSIMYIO JIMHUIO, TaK YTOOBI OOJBITMHCTBO TOYEK
npuOIMKAIMCh K OJTOM JIMHUM. OKCHEPUMEHTAJIbHbIE TOYKH MOTYT HECKOJIbKO
OTKJIOHSITbCA OT HEe€ M3-3a MOrPEUTHOCTH IKCIEPUMEHTA.

OdopMuTh OTUET O MPOJAEIIAHHON paboTe COrIacHO TPeOOBaHUAM, MPEABABIAEMBIM K
odopmiteHHIO JTabopaTopHbIX. He 3a0bBaTh 0 HEOOXOAMMOCTH COCTABJIECHUS BBIBOOB.
OT4eT noJKEeH CollepKaTh CICIYIONINE CBECHUS:

a) HazBanue paGoThl U 1aTy €€ BBITIOJHEHUS.

0) Llens paGoTHhI.

B) Homep u Ha3BaHue oOmbITa.

r) Kpartkoe onmcanue xona paboThl ¢ yKa3aHUEM YCIOBHUI MPOBECHUS OTBITA.

1) PrucyHKH 1 cXeMBbI HCTIONTB3YyEMBIX TPHOOPOB.

e) HaGmronenus u ypaBHEHUS peakIuii.

K) Pacuersi, Tabnuipl, rpaduxy.

3) BBIBOJIBL.

Cnatp Ha IPOBEPKY ¥ NOATOTOBUTHCS K 3aLIUTE.
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3ammura 1a00paTOpHOIl padoThI

3amura npoAeIaHHON paboThl OCYHIECTBISAETCS B UHANBUAYAJIBHOM MOPSAKE AaXKe
TOrJa, KOTJa 3aJaHue ObUIO BBIIOJHEHO KOJUIEKTUBHO. Y KaXAOro OO0y4aromerocs
JOJKEH OBbITh CBOM O(OPMIICHHBIH OTYET W MUHUMAIbHBIA Oarak 3HaHUN IO TeMe,
KOTOpBIM B Oymkaiiiee BpemMsi U IPUJIETCS MOAETUTHCS € MPENo1aBaTeeM.

[legaror BbI3bIBaET 00yYarOLIErocs, IPOBEPSET KOPPEKTHOCTh OQOPMIICHHUSI OTUETA,
a 1mocje Mpu OTCYTCTBMM 3aMEYaHMUW 3aJlaeT BOMpOChl Mo Teme. MX KOJu4ecTBO He
orpannyeHo. OJJHaKO MOJIHBIM OTBET U IOJHOE OCO3HAHHE NPOAEIAHHONW pabOThl 3aMETHO

YHOpouarT YTOMHTGHBHBIﬁ W BOJIHUTEIIbHBIN mponecc caavuu.

KpuTtepun oneHku J1adopaTOpPHBIX padoT

Onenka «5» CTaBUTCS B TOM Cily4ae, €CiiM JiabopaTtopHas paboTa BBHINIOJHEHA B
MOJIHOM 00BeMe, OopOpMIIEHA COTJaCHO BCEM TPEOOBAHUSAM, a OOYYAIOIIMICS MOXKET
OTBETHTHh Ha BCE JIOMOJIHUTEIbHBIE BONpOChl. Ho riaBHOe — mpemnojaBaTesb BUIUT, YTO
oOydaromuiicss pa3bupaercs B 3aJaHHOM TeMe M HMMEET IIOJHOE IMPEACTABICHHE O
IPOJICIIAHHBIX paHee JEeHCTBUSX.

Ouenka «4» CTaBUTCS B TOM CiIydae, €Clid, HECMOTpPS Ha UealIbHO OPOPMIICHHYIO
paboty, oOyyaromuiics pacTepsuicss U He OTBETHJI Ha 2 — 3 BOMpoOca CBOETO IeJarora.
HenoueTsl, onucku 1 HErpyObIe OIIMOKU B COJACP)KaHUH MPU OE€3yIpPEUHOM OTBETE Ha BCE
BOMPOCHI TAKKE OLIEHUBAIOTCS B YETHIpE Oasia.

Ouenka «3» craBUTCS B TOM cllydae, €CiHM JlabopaTopHas paboTa HETMoHas,
KOTOpasi He JI0 KOHIIAa PACKPBIBAET II€JIb €€ BBHIMOJIHEHUS. A BOT COBEpIICHHBIC OMMOKHU U
OTMCKHU BBI3BIBAIOT COMHEHHS 3a MPABHJIBHOCTH PEIICHUS; OTCYTCTBHE BBIBOJIOB TAaKkKeE
CHW)KAET IMaHC 00YYarOMIeTocs Ha MOJyYeHHE XOTs ObI XOPOIIEH OIIEHKHU B KypHAI.

Ounenka «2»  CTaBUTCA TMpU  TOJHOM  HE3HAHWUU  TpeaAMeTa  JI0o
HETIOJATOTOBIICHHOCTH K JlabopaTopHoii paborte. JlaHHyro mabopaTopHyr padoTy

0Oy4JaromIHACs TOJDKEH ee MepecaaTh B caMble KpaTyaiIime CPOKH.
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OOuue npaBuia padoThl B XUMHYECKOM J1a0opaTopun

JlaboparopHbie pPabOTHI MPOBOASIT B CHELUUATBHO OOOPYJOBAHHOW XUMHYECKOU
naboparopuu. llpu pabore B sabopaTopui HEOOXOAWMO 3HAaTh W CTPOro COOJIOJATH
yCTaHOBJICHHbIE TMpaBwia. Pabotarh paspemiaercs TOJBKO TIOCJI€ O3HAKOMIICHHS C
MpaBUJIaMH 10 TEXHUKE O€30MaCHOCTH U MPpaBUJIaMH pa0OThl B XUMHUECKOHN J1abopaTopuu.

[IpaBuna paboThl B XUMUYECKOH 1a00paTOpuu:

1. PaGouee MecTO COACPKUTE B YUCTOTE W TMOPSIKE, HE 3arpOMOXKIANTE €ro
MOCTOPOHHUMM TPEIMETAMHU.

2. He nomyckaiiTe momagaHusi XUMHUYECKUX PEAKTUBOB HA KOXKY M ok ay. Hemb3s
Opath BelecTBa pykaMu U TpoOOBaTh Ha BKYC

3. He ynocute Ha cBOM paboume MecTa peakTHUBBI 00IIero mojib3oBaHusa. Eciau HeT
yKa3aHUU MO JIO3UPOBKE PEAKTHUBOB JIJIS JIAHHOTO OTMBITA, TO OEpUTE UX B MUHUMAIHLHOM
KOJMYECTRE.

4. 3anperaercs MOJb30BAThCS PEAKTUBAMHU 0€3 STUKETOK WJIM C COMHHUTEIbHBIMU
ATUKETKAMHU.

5. Bo Bcex ombITax HCMONB3YHTE AUCTHIUIUPOBaHHYIO BOAy. CyXue peakTHUBBI
Oepure TOJNBKO YMCTBHIM InmarteneM. He myTaiite mpoOKM OT CKISHOK C Pa3jiM4HBIMU
peakTuBaMH. M3IMIIKM PEaKTUBOB HE BBICHIIAWTE W HE BBUIMBAWTE B CKISIHKH, W3
KOTOPBIX OHU B3SITHI.

6. OcoOyr0 OCTOPOXHOCTH COOMIOJAalTe MpU paboTe SJIOBUTHIMH M BPEIHBIMHU
BEIIIECTBAMHU, C KOHIIGHTPUPOBAHHBIMU KHCJIOTaMU M Iejoyamu. PaboraTte ¢ HUMH
CJIEIyeT B BRITSDKHOM IIKady.

7. Tlpu HarpeBaHUM KUJKOCTH B IPOOUPKE HEOOXOIUMO JIepKaTh €€ TakK, YTOOBI B
cilyyae pa3OpbI3rUBaHUs >KUAKOCTh HE MONajla Ha CaMOro SKCHEPUMEHTATOpa U PSIOM
paboTarouuMX CTYJAEHTOB, T.€. OTBEPCTHE MPOOUPKH JTOIKHO OBITh HAMPABJIEHO B CTOPOHY
oT cebst u ToBapuiieil. Jlydmie Bcero HampaBUTh €T0 Ha CTEHKY BHITSDKHOTO Tkada. He

3a0bIBaliTe MOJIL30BATHCS IIPpHU 9TOM ACPKATCICM.
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8. Ilocie ombITOB OCTaTKM PEAKTUBOB CIMBANTE B PAKOBUHY MOCiE pa30aBiIeHUs
BOAOW. MeTaiiel coOupaiTe B OTBEACHHYIO JUIsl 3TOT0 CKISIHKY. OCTaTKH arpeCCUBHBIX U
JOPOTOCTOSIIIIUX PEAKTUBOB COOMpANTE B ClIEUATbHBIE CKIISTHKU.

9. He tporaiite, He BKJIIOYAlTE M HE BBIKIIOUalTe O€3 pa3pelieHuss pyOmIbHUKA U
ANEKTPUUECKHUE MPUOOPHI.

10. B naGopatopuu coOito1aiiTe TUIIIMHY, HE 3aHUMANTECh TOCTOPOHHUMU JIeJIaMH,
HE MPOBOJIUTE ONBITHI, HE OTHOCSIIMECS K JAHHOHN 1abopaTopHON paboTe U HE ONUCAHHBIE

B MCTOJANYCCKOM YKa3aHUMU.

JlaGopaTopHas XuMu4ecKasi Mocy/aa
B xumudeckoi 1abopaToOpuu OYEHBb YacTO MPUXOIUTCS padOTaTh C MOCYAOH M3
cTekiaa u gapdopa. JIabopaTopHyIo MOCYay MOXKHO MOAPA3ICIUTh Ha CIICIYIONTUE BUIBI:
1) mocyma oOIero Ha3HaYCHHMS,
2) mocyja CrenuaabHOro Ha3HAYCHHUS;
3) MepHas mocyaa;
4) dapdoposas nmocysa.
OcTaHOBUMCSI Ha HEKOTOPBIX BHUAAX IMIOCYABI, Yallle BCETO HCIOIb3YEeMBIX B

J1a00paTOPHH.

ITocyna o61mero Ha3HaYeHHsI

[IpoOupku (puc. 1.) HCHONB3YIOT MJId TPOBEACHUS XUMHUYECKUX OIBITOB C
HEOOJBIITUM  KOJIMYECTBOM BemlecTB. I[IpoOupku Moryt OBITh UWIMHAPUYECKHE U
KOHWYECKHEe. XpaHsAT NpOOUpPKHU B ImTaTuBax. [lepemennBanue BEMIECTB B HUX MPOBOAST
BCTPSXMBAaHUEM MPOOUPKH, HAHOCS HEOONBIIONW yaap NalblleM [0 HUXKHEH 4YacTu
poOupKu. MOIOT MPOOUPKHU C TIOMOIIIBIO epIIia.

KonGer (puc. 2.) OsiBatoT pa3Hoid Bmectumoctd (0oT 1-2 nutpoB no 25
MUWUTWIUTPOB) U pa3HOM (OPMBI: MIOCKOJIOHHBIE, KPYIJIOJOHHbBIE, KOHUYECKHE, KOIObI

Bropiia.
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Crakanbl (puc. 3.) Moryt ObITb pa3HoMl BMectuMocTH (oT 1 auTpa no 25
MUJUIMJIUTPOB), pa3HOW (OpMbI, pa3Hble IO BHICOTE M IIMPUHE, TEPMOCTOWKHE U
HETEPMOCTOUKHUE.

Boponku (puc. 4.) ObIBatoT pazanyHoi (HOpMBI U pa3MEPOB, U B 3aBUCUMOCTU OT

9TOro UMCIOT pa3HOC HA3SHAYUCHHUC.

IMocyna cnenuaJbHOT0 HAZHAYEHUSI

DKCUKATOpHI (pUC. 5.) NIPUMEHSIOT JJIsi XpaHEHUs BEIIECTB, JIETKO MOTJIOMIAOIINX
BJAry, W JUisl BBICYIIMBaHWs BemlecTB. [l ATOr0 B HWIKHIOIO YacTh HKCHKATOpa
MOMEIIAIOT BEIIECTBA, KOTOPhIE CIIOCOOHBI MOTJIONIATh BOAY:

[IpombIBHBIE CKISHKHA (pUC. 6.) HUCHONB3YIOT IS TMPOMBIBAHHS, OYHUCTKH U
BBICYIIIMBAHUSI Ta30B.

MepHnas nocyaa

Mepnas nocyna (puc. 7.) - MEpHOW Ha3bIBAIOT TOCYNy, NPUMEHSIEMYIO s
U3MepeHus: 00beMa KUJIKOCTU C pa3HOM TOYHOCTHIO.

Jliist u3mepeHus: oobemMa ¢ HeOOJbIIONH TOYHOCThIO IPUMEHSIOT MEPHBIE IMIIUHPHI
Y MEH3YpKHU.

Jlist To4yHOrO HM3MEpeHusi 00beMa >KUIKOCTU HCIOJNB3YIOT MHUIETKH, OIOPETKH H
MEpHBIE KOJIOBI.

MepHas mocyna MOXeT OBITh pa3sHOM BMECTUMOCTH. B 3aBUCMMOCTH OT 00BeMa,
KOTOPBIN TOJDKEH OBITh M3MEpEH, MOJ0UPAETCS MOCY1a COOTBETCTBYIONIEH BMECTUMOCTH .
MepHas nocyzia rpagyupyercss B MAJUTHIIMTpaX (MJI) WK JUTpax (J1). 1 MJI COOTBETCTBYET
lem,alm-11m.

[Ipu w3mMepenun oOBEMa KUIAKOCTH MEPHBIA COCyJl HEOOXOIUMO Jep>KaTh B
BEPTUKAIBHOM IOJOKEHUH, & OTCYEThl BECTH MO HUYKHEW YaCTH BOTHYTOW MOBEPXHOCTH
MEHHCKa KMAKOCTH. [lpmyem rna3 HaOmogaTenss OOJDKEH HAXOJUTHCS Ha OJHOM
TOPU30HTAJILHOM JTUHUM C HWKHUM KpaeM MEHHUCKa (puc. 8.).

[lunetkn (puc. 7.) HUCHOAB3YIOT JJIsi OTMEPUBAHUS U TMEPEHOCa, TOYHO
OmpeNieIeHHOr0 o0bema KUIKOCTH. (OOBIKHOBEHHAs TMHIETKAa NPEACTaBIsieT CcoO00M

CTEKJIIHHYIO TPYOKY HEOOJBIIOTrO JUaMeTpa C paclIUpEHUEeM MoceperHe Wik 0e3 Hero,
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ecnau nunerka HeOousbion BMectuMoctd (0T 0,1 g0 2-5 mi). HuxHuii KOHEN| MUMETKU
OTTSHYT B KamWwUIsp, a Ha BEPXHEM KOHIIE HMMEETCS METKa, O KOTOpOM Habuparor
KHUIKOCTh. J{J11 OTMEepuBaHUS HEOOXOAMMOTO 00beMa JKUIKOCTA HUKHHUIM KOHEIl MUTIETKH,
COOTBETCTBYIOLIEH BMECTUMOCTH, OMYCKAIOT B KHUAKOCTbh O JTHA COCYyAa U C MOMOIIbIO
rpymu (WIA pTa, €CIM PacTBOpP HE OMaceH) HAOMPaIOT KUAKOCTh, CIEAS 3a TE€M, YTOObI
KOHYMK THUIIETKH BCE€ BPEMsl HAXOAWICS B KHUAKOCTH. JKUAKOCTh HAOMPAIOT BBIIIE METKU
Ha 2-3 cM, 3areM OBICTPO 3aKpbIBAIOT BEPXHEE OTBEPCTHUE YKA3aTEIbHBIM MaJbLIEM,
OpUJIEPKUBAIO MUIMETKY OOJIBIIUM U CPEIHUM MajblaMu. 3aTeM, ClIerka OcllabuB HaXUM
yKa3aTeJIbHOIO Naiblia, Jal0T KUJIKOCTH MEIJIEHHO BBITEKATh U3 MUNETKU. Kak TombKO
HIDKHAHA MEHHCK JKHJIKOCTH TOWIET M0 METKH, Majell CHOBAa IUIOTHO MPHKHMAIOT K
BEPXHEMY OTBEPCTHIO NHUMETKH. TakuMm o0pa3oM, C TOMOIIBIO MUIETKH OTOMpaeTcs
HEOOXOIUMBIN O0BEM KHUAKOCTH. 3aTeM IMHUIETKY BBOJAT B KOJOYy (MM CTakaH), B
KOTOPYIO HYKHO TEPEHECTH >KUIKOCTh, OTHHUMAIOT YyKa3aTeNbHBIM Maliell OT BEPXHEro
OTBEpPCTHUA MUIETKU U JAIOT KUAKOCTH CT€Yb MO CTEHKE KOJIObI. OCTaBIIYIOCS MPH 3TOM
KUJKOCTh B IMHUIETKE HE BBIIYBAIOT, TaK Kak 00bEM MUIETKH PACCUMTAaH Ha CBOOOIHOE
UCTEUYCHUE KUKOCTH.

bropetku (puc. 7.) IpUMEHSAIOT NMPU TUTPOBAHUU WJIU JJIL TOrO, YTOOBI OTMEPUTH
o0BeM KUAKOCTH ¢ TouyHOCThIO 70 0,05 mu. broperka - crexisiHHas TpaayupoBaHHas
TpyOKa, HIKHHI KOHEIl KOTOpOW OTTSHYT M Ha HEro HaJaera pe3uHoBas TpyOkKa co
CTEKJISTHHBIM IIapUKOM. MoryT ObITh ¥ OIOPETKH C MPUTEPTHIM CTEKIISTHHBIM KPAHOM.

[lepen nauagoMm paboOTHI OIOPETKU 3aKPEIUISIOT B IITATUBE. 3aNOJHSAIOT OIOPETKY
KHUJIKOCTBIO CBEpXY uepe3 BOPOHKY TaK, 4YTOObl BHYTPM HaxoJwics pacTBop 0Oe3
My3BIPHKOB Bo3Ayxa. i ynajeHus Mmy3bIpbKOB BO3yXa PE3MHOBYIO TPYOKY HM3rHOArOT
TakKUM 00pa3oM, YTOObl KOHYMK Kamuuisipa ObUI HampaBlI€H BBEPX, U BBITECHSIOT
’KHUJIKOCTBIO BECh BO3AYyX. 3aTeM OIOPETKY 3alOIHSIOT 10 HYJIEBOM OTMETKH.

Mephbie ko0JIObI (puC. 7.) MCHONB3YIOT AJI MPUTOTOBIEHUS PACTBOPOB TOUYHOM
KOHIIeHTparuu. /[ 3Toro B KO0y BHOCAT TOYHYIO HABECKY CYXOrO BEIECTBA WM
pacCUMTaHHBIH O0BEM WMCXOJAHOTO PACTBOpA. 3aTeM IO TMOJOBHHBI OO0BEMA KOJIOBI
HAJIMBAIOT TUCTHUIMPOBAHHYIO BOAY. PacTBOp TIIATENBHO MEPEMEIIMBAIOT U JIOJMBAIOT

TUCTIITUPOBAHHYIO BOMY 10 METKH, (mocneanaue 1-2 mur ydie mo KarmisM ¢ TTOMOIIBIO
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numnetku). [loToM MI0THO 3aKphIBAIOT KOJIOY MPOOKOM M THIATEIBHO NMEPEMENINBAIOT

pacTBOp, MepeBOpaunBas KoJ0y HECKOJIBKO pas.

dapgdoposast nocyaa
K dapdopoBoii mocye OTHOCAT TUTIIM, YAIIKH, CTYNKH, KPY’KKH, CTAKaHbI U T. 1.
(puc. 9). Yalku ¥ TUTIIM UCTIONB3YIOT AJI BHIITAPUBAHUSA KUIKOCTEN U MPOKAJTUBAHUS
TBEpABIX BemecTB. OHM BoLIEpKUBAIOT TeMneparypy Beiiie 1000°C. niia u3MenpueHns

TBCPABIX BCIICCTB NUCTIOJIB3YIOT 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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3akJIroueHue

HpCI[CTaBJ'IeHHBIC MCTOAUYCCKHUEC PCKOMCHAAIWH IIPpHU IMOATOTOBKEC ITPCIIOAaBATCIIA
K Ha60paTOpHBIM 3aHATHAM OTBCYACT IIOCTABJICHHBIM MLCIsIM, JO4a€T BO3MOXHOCTH
npernogaBarciiiMm B IIOJTHOM 00bEME HCIIOJB30BaTh OCHOBHBIC IIPHUHITUIIBI yqe6Ho-
BOCHHUTATCIIBHOI'O IIpoHecca: NCICHAIIPAaBICHHOCTb, HAYYHOCTb, CBA3b 06yquH;1 C
KU3HBKO, CHUCTCMATHYHOCTL H IIOCICHOBATCIIBHOCTH, CO3HATCIBbHOCTH M AKTHUBHOCTD,
HarjisiJHOCTb O6yIICHI/I$I, AOCTYITHOCTD, I/IHTeI‘paTI/IBH]':Jﬁ IIoaxod, BOCIIMTBIBAIOIICC H
Pa3BUBAOIICC 06yqu1/Ie 110 XUMHH B MOXKET OBITh PCKOMCHIOOBAHA MPCIOAaBaATCIIAM IJIsA

IPOBEICHUS TA0OPATOPHBIX 3aHSATUN 110 XUMHUH.
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IIpuioxennue.

NMHCTPYKIIMOHHASA KAPTA
JlaGopaTopnasi padoTa no xumum Ne 2
TEMA: CBolicTBa HEOPraHUYECKUX COETMHEHUHN. DIEKTPOIUTHYECKAs JUCCOLMALHS.
HEJIb PABOTBI: CgoiictBa KucioT, cojiei, ocHoBaHui. OrpeaesieHue Cpeibl paCTBOPOB COJICH.
N3yuenue ruaponmnsa colien.
PA3JIATOYHBIE MATEPHAJIbI: KapTouku ¢ UHIMBUYaIbHBIMU 3aJaHUSAMU.
BBIITIOJIHEHUE PABOTHI
Nel. U3yuenue ruaposiusa cojieil. Onpeesnenne cpeabl pACTBOPOB coJieil

Hammcats ypaBHeHus peakuu
b p CootHotieHue [Tpuseaure hopmyisl u
HaszBanue u TUAPOIN3A
. . HMOHOB Ha3BaHUS YJIEKTPOJIUTOB,
dhopmyna conun B MOHHOU ¥ MOJIEKYJISIPHOM + _
H" u OH YKaXUTE UX CHILY
dbopme
Kucnora
Na.COs
OcHoBaHue
Kap6onat Harpus
Fe2(S0a4)3 Kucrora,
Cynbdar xenesa OcHoBaHue
(1) -
Kucnora
NaCl
OcHoBaHue
Xnopua HaTpus
Cnenaiite BbIBOI:
1)YTo siBasieTcsl yCIOBUEM IPOTEKAHUS TUIPOJI3a?
2)Kakue conu noaBepraroTcs ruipoausy?
3)Kakue cosin HE MoABEPratoTCs TUAPOIU3Y?
2. BbINOJHUTH HHAMBHUAYAJTbHOE 3a/1aHHE:
3anoaHuTe TabIuIly, OTBETHTE HA BOIIPOCHI, CAENANTe BHIBOIBL.
1. Ilony4unTe KapTOUKy HasBanne Cpena CooTHonIeHHE
dopmyna conu: conu pactBopa com | Monos [H*] u [OH]

2. Hanmmute ypaBHEHUE MounekynspHas popma:

peaKkiuu MCXKAYy KHUCIOTOM U

OCHOBAaHHECM, HpI/IBe,I[IHeﬁ K
O6paSOBaHI/IIO JJAHHOM COJIU.

HNonno-MonekynsapHas ¢popMa (mMoaHas U KpaTkas):

[TonBepraercs nu 1aHHAas
COJIb TUApPOIU3y?
[Touemy?

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

KHCIIOTY U OCHOBaHHE,
00pa3oBaBIIIHE Ty COJIb)

OcHoBanue: (Ha3BaHUE U CUJIA)

Honnas popma:
4. Hanuute ypaBHEHUS

peaxkuuii ruApoJIn3a CONH MonexkynsipHas popma:

5. KaxoBa cpezna pactBopa gaHHOU comu? OH™?

6. KakoBo cootHomenue noHos H' u
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Ne3. Pemmntsh 32124

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

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

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

3amaua 4. Vcxons usz 20% pactBopa FeSO4 npuroroButs 0,2 11 pacTBOpa ¢ MOJSIPHON KOHIIEHTpAIeH
CM = 0,1 1/m05.

IMoAroToBUTHL OTBETHI HA BOMPOCHI:

Buapl XuMu4eckoil CBsI3M: KOBaJCHTHAs, WOHHAS, METAJUIMYecKas. | OMOTeHHBIE CHCTEMBI,
pactBophl. UTOo Takoe aneKkTpojuTudeckas aucconuanus? Uto takoe annekrposmthl? Kakue Bemecta
OTHOCATCA K anekrposutamM? Yrto Takoe HelnmekTponuTel? Kakme BemectBa OTHOCSTCA K
HeanekTposmTam? [IpuBecTH mpuUMepsl CHIIBHBIX M CIA0BIX JIEKTPOJUTOB. KHCIOTHI, COJIM, OCHOBAaHUS
(ompeneneHus, XMMUYECKHE CBOMCTBA).

VYcnoBus mpoTekaHus peakiuii HOHHOTo 0OMeHa /10 KoHIa. Yto takoe ruaposu3 coneit? Kakue comu
MO/IBEpraroTCsl THAPOIN3Y, a Kakue HeT? YUeM oOyciioBieHa Kucias, HelTpaibHas, IeJouHas cpea
pactBopa? UTto Takoe BOIOPOHBIN Moka3aTendb? [ yero o cimykut? CriocoObl BBIpaXKEHUS
KOHIICHTPAIIMU pacTBOpa (TPOLIEHTHAS, MOJISIpHAs! KOHIIEHTPAIINN ).
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