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BBenenue

B o0yueHnn xumun 00JIbII0E 3HAYCHHE UMEET IKCTIEPUMEHT. AHATH3UPYS Pe3yJIbTaThl IPOBEIEHHBIX
OTIBITOB, yyaluecs yOex1atoTCs B TOM, UTO T€ HIIM MHbIE TEOPETHUECKHUE NPECTABICHUS COOTBETCTBYIOT
WX OPOTHBOPEYAT PeaabHOCTU. TOIBKO OCYIIECTBIAS XUMHUIECKUN IKCIIEPUMEHT MOXKHO IIPOBEPUTD
JI0CTOBEPHOCTb IPOTHO30B,C/ENaHHBIXHA OCHOBaHUUTEOpHH. BiiporecceskciepuMeHTanbHON paboThl
YYaIHecATPHOOPETAI0 TOMBITIO3HAHUAPEATHOCTH, ABJIAFOIMHACABAKHBIMATATIOM(OPMUPOBAHUAY HUX
YO K IeHUH, KOTOPbIE,BCBOI00YEPE/Ib,COCTABII0TOCHOBYHAYYHOTOMUPOBO33peHHUs. Peanu3anus yKa3aHHbIX
1esiell BO3MOKHA IIPY OCHAIEHUH [IKOJIBHOTO KaOMHETa XMMUY COBPEMEHHBIMH PHOOpaMu 1
o0opyzoBaHueM . B pamkax HaloHanbHOro npoekta «O0pa3oBaHue» 3TO CTaNoBO3MOXKHBIM Omarofaps
CO371aHMI0BOO1IIE00PAa30BaTENBHBIXOPTaHU3AIHSX, PACTIONOKEHHBIXBCEIBCKOMMECTHOCTUMMAIIBIX
ropojiax, IEHTPOB 00pa30BaHKs €CTECTBEHHO-HAYYHO! M TEXHOJIOrM4ecKoi HanpasineHHocTel « Toukn
poctay . BHenpeHue 3Toro 000py10BaHUs O3BOIUT KAYECTBEHHO U3MEHUTBIIPOLIECC 00YYEHHS] XUMUH .
KonuecTBeHHbIE SKCIIEPUMEHTHI TI03BOMIAT HOMYYaTh JOCTOBEPHYIO HHOPMALMIO O IPOTEKAHUU TeX WU
MHBIX XMMHUYECKHX MPOLIECCcaX, O CBOWCTBAX BellecTB . Ha 0cHOBE MOTy4YeHHbIX 3KCIIEPUMEHTATBHBIX
JIAHHBIX00Y4aeMbIECMOT'y TCAMOCTOSITEIIbHO/1E/IaTbBBIBO/Ib1,0000111aTbPE3y b TaThl, BBIBIISATH
3aKOHOMEPHOCTH, YTOOJHO3HAYHOOY/IET CIIOCOOCTBOBATHITOBHIIIICHUIO MOTHBAIIMH O0YyUeHUS
IIKOJIbHUKOB.

Henbuzanauu

+ Peanuzanus oCHOBHBIX 00111€00pa30BaTELHBIX MPOrPaMM IMOYy4EOHBIM TIPEMETaM
€CTeCTBEHHO-HAYYHOHHAITPABJICHHOCTH,BTOMYHUCIICBPAMKaX BHEYPOUHOUICATEIIBHOCTH
00y4aromuxcs;

+ pa3paloTKa M peannsalys pa3HOyPOBHEBBIX JOTOIHUTEIBHBIX 00I€00pa30BaTENbHBIX MPOrpaMM
CCTCCTBCHHO-HAYYHOU HAIPABJICHHOCTH, a TAKKC MHBIX IIPOrpaMM, B TOM YHUCJIC B KaHUKYJIAPHBIA
HIEPHOT;

*  BOBJICUCHHEYYAIMXCAHIIEIArOTYECKIXPaOOTHHKOBBIPOCKTHYFO/IEATETLHOCT;

+ OpraHu3auys BHEYUeOHOH JeATENbHOCTH B KAHUKYJISPHBIN Mepuo, pa3paboTka u peanusalus
COOTBETCTBYIOIMX00Pa30BaTeNbHBIX IPOrPaMM, B TOM YHCIE s Jarepeil, opraHu30BaHHbIX
00pa30BaTeNbHBIMI OPTaHU3ALUAME B KAHUKYJISIPHBIN EPUOT;

*  TIOBBILIEHNETPO(ECCHOHATLHOTOM CTepgTBane)laromqeCKpra60THHKOBueHTpa,peanmyfonmx
OCHOBHBIE U JOIIOJIHUTEIIBHBIE 00IE00pa30BaTEIbHBIE IIPOTPAMMBI;

Coznanuenentpa«ToukapocTaype/nonaraeTpa3BuTue00pa3oBaTeIbHOMUHPPACTPYKTYPbI
001meo0Opa3oBaTebHON OpraHU3al|H, B TOM YKCIIE OCHAIIEHHE 00111e00pa3oBaTeIbHOM OpraHi3aluu:

+ 000pyI0BaHHEM,CPEACTBAMUOO yUEHUSMBOCIUTAHUSAIIAN3YYEHUS(BTOMYKCIIE IKC-
NEPUMEHTATIBHOT0 )IPEAMETOB,KYPCOB, TUCIUIUINH(MO/ Ty IeH )eCTECTBEHHO-HAY YHOM
HAaITPaBJIEHHOCTUIIPUPEATU3ALUHOCHOBHBIX00I11€00pa30BaTeIbHBIXIPOTPAMMUJIO-

TMOJTHUTENBHBIX 00100 pa30BaATENbHBIXTIPOTPAMM, BTOMYHCIIE [UIAPACIIUPEHUACOASPKAHHUS
yueOHBIX TpeMeTOB «Du3ukay, « XuMus», «buonorusy»;
000pyI0BaHHEM,CPENCTBAMUO0YICHIUUBOCTTHTAHMS I PEATH3AUITPOTPAMM/IO-
TIOTHUTETBHOTO 00Pa30BaHMS €CTECTBEHHO-HAYIHOM HAMPABICHHOCTH;

*  KOMIILIOTEPHBIMUIHBIMOOOPYIOBAHUEM.
CoBpeMeHHBIEIKCTIEPUMEHTAIBHBIEHCCIIEI0BAHUATIOXIMHUITY )KETPY THOTIPEICTABUTHOE3
HCIOJIb30BAaHUSHETOJIEKOAHATIOTOBBIX, HOUITU(YPOBBIXH3MEPUTETHHBIXTPHOOPOB. B
®enepansroml ocynapcTBerHOMOGpazoBatensHOMCTanapTe(PI'OC)nponucano,4Too 1HIM
M3YHUBEPCATBHBIX YUCOHBIX JEHCTBHUI, MPHOOPETAEMBIX YUAIIIMMHKCS, TOJHKHO CTaTh YMEHHE

«TIPOBCACHUSA OIBITOB, IPOCTBIX SKCICPUMCHTAJILHBIX I/ICCJ'ICI[OBaHI/II\/'I,HpHMLIX HMKOCBCHHBIX H3MCp€HHﬁ

C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIPI(prBBIX N3MEPUTEIBHBIX HpI/I60pOB)).



Y4eOHbIi 3KCTIEPUMEHT 110 XHUMHH, IPOBOJUMBIN Ha TPaJUIMOHHOM 000pyI0BaHUH, O3
npuMeHeHus U(POBbIX TaOOPaTOPUil, He MOKET TO3BOJUTH B MONHON Mepe PELIUTh BCE 3a1a4ul B
COBPEMEHHOII 1IKoIe. ITO CBS3AHO C PAIOM MPUUHH:

' TpaI[I/II_[I/IOHHO€HJKOHLHO€O60py,Z[OBaHI/IeI/IS'3801" AHNYEHUATCXHAUECKMXBO3MOKHOCTEHHE
MO3BOJIACT MTPOBOANTH MHOTHMEC KOJIMYCCTBCHHBIC UCCIICAOBAHMA,

* JUIMTCIbHOCTBIIPOBE I/IHXI/IMI/I‘{GCKI/IXI/ICCHCHOBaHHﬁHCBCCFI[aCOFHa(JyeTCHC
JIIATCIIbHOCThIOYUCOHBIX3aHATUH,

' B03MO)KHOCTBHpOBeHeHI/IﬂMHOFHXHCCHGHOBaHHﬁOFpaHI/I‘II/IBaeTCHTpCGOBaHI/IHMHTeXHHKI/I
0€30MacHOCTH | JIp .

[udposas aboparopusi HOIHOCTHIO MEHSET METOMKY U COZICPIKaHUE SKCIIEPUMEHTATIbHOM
JeATeNIbHOCTH M peluaeT BbllenepedrciaeHHbple mpodaeMsl. [Iupokuil cekTp AaT4MKOB MO3BOJSET
YYAIUMCA3HAKOMUTBCAC MApaMETpaMu XUMUYECKOTO IKCIEPUMEHTA HE TONbKO HAKaueCTBEHHOM, HOMHA
KomuyecTBeHHOM ypoBHe. Lludposas nabopaTopus Mo3BONSET BECTH JUIMTENbHBINA KCIEPUMEHT Jake B
OTCYTCTBHUE 3KCIIEPUMEHTATOPA, @ YACTOTA MX U3MEPEHUH HEMO/IBIACTHA YENI0BEUECKOMY BOCTIPHSTHIO .

B nporiecce hopMupoBaHHS SKCIEPUMEHTAIBHBIX YMEHHAN YUCHHUK 00y4aeTcsi IPEACTABISTh
MH(POPMAIMIO00UCCIIeI0BAHUMBUYETBIPEXBUIAX

* BBC 6aJ'H:xHOMZOHI/ICBIBaTLSKCHe'\g)I/IMeHT,COSILaBaTLCJ'IOBCCHXIOMOI[CJ'IBBKCHGPHM@HT&,(1)1/1
KCHPOBATb BHUMAHKUEC Ha U3MEPACMBIX BEJIMUMHAX, TCPMHUHOJIOT MU,

' BTa6JII/I'IHOMZ3aHOHHHTI)Ta6JII/ILILII[aHHLIX,HC)KaH.lI/IXBOCHOBCHOC OeHHHII:I?{%/% KOB(HpI/IBTOMy
ydaluxcqa BOSHUKACT NICPBUYHOC MPCACTABIICHUC O MACIITA0AX BEI )

BrpaUuecKOM: CTPOUTBIPADUKAIOTAOTMYHBIMAAHHBIM,UYTOIAET BO3MOKHOCTHIIEPEXOIAK
BBIJIBIDKECHUIO THITOTE3 0 XapaKTepe 3aBHCHMOCTH MEXK/Ty BETMIMHAMY (TIPH 3TOM YUHTENb OKA3bIBACT
TIPEUMYIIECTBOBBH3YAIN3AIIMH3aBUCUMOCTEHMEK Ty BEIIN-UMHAMH, HAT IS THOCTIMHOT OMEPHOCTB ) ;BBHJIE
MaTeMaTHYECKUXYPABHEHUI: TaBAThMATEMATHIECKOCOMCAHNEB3aNMOCBSI3HBEITITIMH, MATEMATIIECKOE
000011IeH1E.

[lepexox OT Kaxa0ro sTama mpeacTaBleHus HHOPMALMU 3aHUMAET T0BOJIBHO OOJBIION MPOMEKYTOK
BpeMeHH. B7—S8kiaccaxaToTnponeccHeo0X0AuM, HOBCTAPIINXKIACCAXMOKHOOBITOOBI3TO BpeMsI
MOTPATUTh Ha peleHne0osIee BaxkHbIX 334a4. B 3ToM miane uugpossie 1a00paTOpUU CYIECTBEHHO
HSKOHOMSAT BpeMs. DTO BpeMs MOXXHO mnoTpatuTh coryacHo ®PI'OC Ha ¢opmupoBaHue

HCCICA0BATCIBCKUX yMCHI/Iﬁ ydaluxcs, KOTOPBIC BBIPAXKAIOTCA B CIICAYIOIINUX HGﬁCTBHHXI

* ONpeIeTICHUETIPOOJIEMBI;

*  TIOCTAaHOBKAWCCIIEI0BATENbCKON3/1auH;

+ [TaHUPOBAHUEPEIICHUS3a1auH;

* TIOCTPOCHUEMO/IENEH;

*  BBIJIBUOKCHUETUIIOTE3;

*  OKCTICPUMEHTATbHASTIPOBEPKATUIIOTES;

' aHaJ'IHBZ[aHHBIXBKCHepI/IMeHTOBHHHHa6H}0I[eHHﬁ;

+ (hopMyIHPOBAHHEBBIBOIOB.
[ocnenHueroaplyyJanmxcsHabmo1ae TCAHU3KasIMOTHBALMAN3Y Y HUAECTECTBEHHO -Ha-YYHBIX
JHCIUIUTIHUKAKCIIEICTBIETIa IeHEKaueCTBA00pa3oBaHHs.

[TocTaBnsiemble B IIKOJBI COBPEMEHHBIE cpefcTBa 00y4eHus, B pamkax mpoekTta «Touka poctay
COJIEpIKaT Kak y’Ke XOpOIIo U3BECTHOE 000pya0BaHKe, TaK U MPUHIUITHAILHO HOBOE. JTO LIU(POBBIE
nabopaTopyy U JATYMKOBBIE CHCTEMBI. B OCHOBY 00pa3oBaTebHOI MPOrpaMMbl 3a- JOKEHO MPUMEHEHHE

udpobIxiIadoparopuil. TemaTnkanpeaaoKeHHbIX9KCIEPUMEHTOB,KOJIMYECTBEHHBIXOITBITOB

COOTBETCTBYET CTPYKTYpE MPUMEPHOU 00pa30BaTEIbHON MPOTPaMMBbI TI0 XUMUH, COACPIKaHHIO
denepanpHOTO TOCYIApCTBEHHOTO 00paszoBatenbHoro cranaapta (PI'OC) cpemuero (MoaHOTO) 00IIEro

o0pa3zoBaHMUsL.
PaccMOTpeHHBICBITOCOOUHOITBITHITPOIILTHIITUPOKYHOAPOOAIi0. MHOTOJIETHSISTIPAKTUKA
I/ICHOJIB3OB3HI/I}IXI/IMI/I‘JCCKI/IXHpI/I60p0B,L[.HBH_IKOJIGHOKEBaﬂa,‘lTOCOBpeMCHHBIeTeXHI/I"leCKI/Ie



CpencTBa00yYEHISTHOBOTOTIOKOJICHUSTIO3BOISIOTIOON THCSBBICOKOT OYPOBHSTY CBO-CHHSy 4eOHOTO
MaTepHala,yCToNYMBOrOpOCTa03HABATEILHOTONHTEPECAIIKOIBLHAKOB,T.€.IPE0I0IETHTENPOOIEMBI,0
KOTOPBIXTAKMHOTO TOBOPST, KOTIapeyh 3aX0IUTO COBPEMEH- HOM IITKOJIbHOM XHMHYECKOM
o0Opa3oBaHUH.

JlaHHOEMETOIMUECKOEn0c00reaIpecoBaHOY U TEIAMX MU, KOTOPBIEPEaTH3YI0TO0pa3oBaTebHbIE
MPOrpaMMBbI ¢ HCTIONIb30BaHHEM 000py0oBanus « Todka pocTay.
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OCHOBHBICHOHHTI/IHHTepMI/IHLI

BMeToar4eckoMnocoOMMACTIONb3YI0TCACTE YO LUETIOHATHANTEPMUHBL:

Touxapocma—>srodenepalibHasICETIICHTPOBOOPA30BAHHUAIIM(POBOI0,ECTE-CTBEHHO-
HAYYHOT'0, TEXHUYECKOT OUTYMaHHTapPHOT OITPO(HIISL,0praHN30BaHHASIBPAM-KaXIPOSKTa
«CoBpEeMEHHASIIIKOIIAY.

Hudgpposasa(komnsvromepnasn)nadopamopusa(Ll/l),nporpaMMHO-aNapaTHBINKOM-TUIEKC,
JaTYNKOBASCUCTEMAa—KOMILIEKTY4e0HOr0000py/10BaHMUSL, BKITFOUAIOIMHI3-MEPHTETbHBIHOIOK,

HHTEpQEHc KOTOPOro MO3BOJIAET 00ECTIEUNBATE CBA3b C MEPCO- HATBHBIM KOMITBIOTEPOM, 1 HAOOP

NAaTUYUKOB, PETUCTPUPYIOIHUX 3HAUYCHUS PA3IINIHBIX (I)I/ISI/I'ICCKI/IX BCJIMYMH.

AITIXP—anmapat1ianpoBe1eHUAX IMUYECKUX PEAKINACTOKCHY HBIMUT a3aMUHUIIA-PAMH,3aMKHY ThIX
HAaIOrJIOTUTEb.

banakombéunuposannaanpeHazHayeHaIISTHATPEBACTEKIITHHBIX (AP OPOBBIXCOCYIOBC

peareHTamu J10 OpeIeIEHHON TeMITepaTyphl B 3aBUCUMOCTH OT TEIJIOHOCH- Telisl. B kauecTBe
TETUIOHOCHUTEJIS BHICTYIIAET BOJIa (BOsAHAS OaHs), pEUHOI MECOK (Ie- couHas 6aHs), CreuaibHbIe

KHUIKOCTH(HAPUMEp,MacIsTHAsSIOaHs ).

IIpudoponanonyuenuszazos(npubopKupiowkuna)—poc TeRIMANIPHOOPLIATIONyYCHHS
HEOOJTHIIOTOKOJTITYECTBAra30B. BRIy CKaeTCABIEMOHCTPAIIMOHHOMUY e -HITYECKOMBAPHAHTAX.

CocyodJlanoonvma(nipoOrpKaaByXKOJICHHAS —IIPEACTABIIIETCOO0M IBECTIaAsTHHBIETION
OTpeIeTEHHBIMYTIOMIIPOOHPKICOAHAMT OpIIOM. I [prMeHsIe TCA I IEMOHC TPAITMI3aKOHACOX PAHEHHS
MAaCCHIBEIICCTBBXUMHYCCKUXPEAKITHSIX.

Mewankamacnumnas—
YCTpOfICTBOIlH}IHepeMeLHI/IBaHI/ISI)I(I/IZ[KOCTCI;'I,CHOMOIJ_IB}OBpaH_Ia}OIJ_ICFOCHBMarHI/ITHOM MoJIC SAKOPA.

Kpatkoeonncanuemnoaxo10BKCTpyKTYpHpOBAHHIOMATEPHAIOB

Boopazosarensroitmporpamme(Ol)mpeacTaBieHbIce Ty FOIIIepa3ieb:

Merozpln3ydeHuIBeECTBUXMIMUYECKUXABIEH . DKCTIEPUMEHTATBHBIEOCHOBBIXIMHH.
ITepBoHaYaILHBIEXUMUYECKUETIOHATHS.

PactBopsI.

OCHOBHBIEKJIACCBIHEOPTAHUYECKIXCOEAMHEHHH.
TeopusIneKTpOIUTHYECKOHAUCCOLUALIN.

XMMUYECKHEPEAKIINN.

N o Vv~ W —

XI/IMI/I‘IGCKI/IGSJ’IGMGHTBI(CBOI/ICTBaMeTaIIJ'IOB HGMGT&J’IHOBHHXCOG)II/IHGHI/H/I)
BOCHOBYBBIZICH@HHHT&KHXP&SZIGHOBSEUIO)KGHXI/IMI/I‘IGCKI/H/ISKCHepI/IMeHT TpaAuIUOHHAACUCTEMA

HSy‘ICHI/IHXI/IMI/H/I.OCHOBHOI/I (1)OpMOI/I y’-Ie6HOH)IeﬂTeJ'IBHOCTI/IHBHSICTCHXI/IMI/I‘-IGCKI/II/IBKCHepI/IMeHT,HPOBOJII/IMHﬁ B
BUJIC J'[8.60paTOpHLIX, MPAKTUICCKUX pa60T u I[CMOHCTp&L[Hﬁ. Z[eMOHCTpaHHOHHBIfI SKCIICPUMEHT TIPOBOIUTCA B

TOMCJ'Iy‘-Iae,eCJ'II/IOHOHaCeH}I[J'ISIBBIHOJ'IHeHI/ISIY'-IaHII/IMI/ICSII/IJ'II/II/IMeIOHII/IﬁCSIHpI/I60pHpeJICTaBJ'IeH
CANHCTBCHHOM 3K3CMILIAPC.

B
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gacoB:8kimacc—704acoB;9

kacc—704acoB.

JlanHas oOpazoBaTebHas IporpaMMa 00eCTIeYMBACT YCBOCHHE YYAIMMHCS BOKHEHIINX XUMUYECKUX
3aKOHOB,TEOPUHHUITOHATHI;(POPMHUPYETIIPEICTABICHNEOPOINXIMHUHBOKPYKAIOIIIEMMHUPEHKU3HI
yesnoBeka. [ [puaTOMOCHOBHOEBHUMAHHEY IEIAETCACYTHOCTUXUMHUYECKIX PEAKITTIMIMETOTaMHUX
OCYIIIECTBJICHHS.

OnHUM U3 OCHOBHBIXIIPUHIIUIIOB TIOCTPOCHUSTIPOTPAMMBI SIBIISICTCS MPUHIIUI JOCTYITHOCTH.
DKCIIepUMEHTAIBHBIC JAHHBIE, 10Ty YeHHBICYYAIMHCSIIPHBHIIOTHEHUHKOINYECTBCHHBIXOITBITOB,
TI03BOJIAIOT YYAIIMMCS CAMOCTOSTENBHO JIENaTh BBIBOJIBI, BBIABIIATH 3aKOHOMEPHOCTH. [101X0/IBI, 3a710)KEHHBIE B
CconepKaHUeNPOrPaMMBIKYPCa,co3/1a0 THE00X OTUMBIEY CIOBHAIACHCTEMHOT 0y CBOCHHAY YAIIIIMUCSOCHOB HAYKH,
JUTS 00€CTIeYeHNs! PA3BUBAIOMIETO M BOCIUTHIBAIOMIETO BO3ACHCTBHSA 00YUEeHHS HA INYHOCTD YYAIIErocs.
DopMupyeMbIe3HAHHUSIOIKHBICTATHOCHOBOHCHCTEMBLY 0€K IeHUMIIIKOIbHIKA, IEHTPATHBIMSIIPOMETO
HAYYHOTOMHPOBO33PEHUSI.

OnncannemMaTepuaibHO-TEXHHYECKOMHDA3bILEHTPA
«ToukapocTay,icro/ib3yeMoroisipeain3anuuoopa3oBaTelbHbIXIPOrpaMMBPAMKAXIPe
0/1aBAHUSIXUMUHU

MaTCpI/IaHbHO'TeXHI/IqeCKaﬂ633aI_ICHTpa«TO‘lKapOCTa»BKJ'IIO‘{aCTB06651COBpCMCHHLICI/IKJ'IaCCI/I‘{CCKI/ICHpI/I60pH.

[ocneHAE TIPOIILTA MHOTONETHIOK anpoOaIiiio B MIKOJIE U TIOTYYHIIA IPU3HAHKE Y yauTenel xumun. K Hum
OTHOCATCS: NPUOOP IS TEMOHCTPAIUH 3aBUCUMOCTH CKOPOCTH PEAKIMH OT Pa3INYHbIX (haKTOPOB,
anmapaTaIAIPOBEACHUIXUMITIECKUX PEAKIIUN, IPUOOPATIAOIBITOBCIIEKTPUUECKUMTOKOM, ITIPUOOP IS
M3YYEHUSICOCTaBaBO3lyXauMHOTHEPYTUE. Y UNTHIBASIPAKTUYECKUMOTBITHPUMEHEHUJTAHHOT O
000py10BaHKs HA YPOKAX XMMHUH, MBI JIa]TUM JIMIIIb KPATKOE OMicaHuenproopoB. OCHOBHOM akKIEHT C/eTaeM Ha
oMK Ca-HUUITUPPOBBIXIA00PATOPUIHHHUXBO3MOKHOCTSIX.




Hugposaa(komnvromepnan)radopamopusa(Ll/l) mporpaMMHO-anmnapaTHBINKOMILIEKC,

JaTYUKOBasg CUCTEMA — KOMIUICKT y‘{e6HOFOO60py,HOBaHI/IH, BKJ'I}O‘{a}OIl[I/Iﬁ I/ISMepI/ITCJ'ILHHﬁ 6J'IOK,

UHTEP(HEHCKOTOPOrOMO3BOIISIETOOECTICYNBATHCBSI3BCIIEPCOHATBHPIMKOMITHIOTEPOM, THA00P
JATYUKOB ™, PETUCTPUPYIOIIMX 3HAYCHHS PA3IMYHBIX PU3MUECKUX BETMUMH.

JlamuukmemnepamypoiniamuHro6blii—1I1pOCTONNHAIEKH I IATUUK, IPEAHAZHAYCH IS
U3MEPEHUS TEMIIEPATYPhI B BOJHBIX PACTBOPAxX U B ra3oBbIX cpenax. Mmeer

paznnuHblid quanazon usMmepenuit ot —40 no +180 °C. Texnuueckue

XaPAKTCPUCTUKU JaTYMKA YKa3aHbl B MHCTPYKIMHA I10 SKCILTyaTalKH.

Jamuux memnepamypsl mepmonapHslii NPEIHAZHAYCH IS
mMepenustemneparyp0900°C.Hcrnonb3yeTcsmpuBbITOTHEHUN

pa60T,CB}IBaHHLIXCI/ISMepeHI/IeMTeMHCpaTypHHaMeHI/I,HHaBJ’IeHI/IHI/I
PA3IOKCHUABCUICCTB.

Jlamuuk  onmuyeckoii  naomuocmu  (KOJIOPUMETP)
npeIHA3HAYCHTIAM3MEPEHU A0 TUYECKONTIIIOTHOCTUOKPAIICHHBIX

pactBopoB (puc. ). Ucnonb3yercs pu uzydeHun TeM «PacTtBops»,

«CKOpOCTI)XI/IMI/I‘ICCKI/IXpeaKIII/Iﬁ »,OIPCACTICHUUKOHICHTPpAIUN

OKpAIIIEHHBIX HOHOB WU CO-
Puc. 1. Jlarunxomniye-SAMHCHAH.

CKOH IIOTHOCTH: | — B gommeKT BXOAST AATYHKH C PasiiaHON ATMHOM BOMH mo- THE3A0 UL

) — KIOBETa [IJIsl KCCIETyeMOro
KIOBETBI; 2 JIYIIPOBOTHMKOBBIX HCTOYHUKOB cBeTa: 465 1 525 HM. O0B- a Y

KIOBETHI COCTaBIIACT 4 MJI, JJIMHA ONTUYCCKOI'O IMyTH —

BUIcCTBa 10MM

1 y y
HOZ[pO6HBIeXapaKTepI/ICTI/IKI/IZ[aT‘II/IKOB,MGTOI[I/IKI/IHS.CTpOI/IKI/II/IHpaBI/IHap8.6OTLIMO)KHOHaI/ITI/I

BkHUre«/cnonp3oBannenpoBbixiaadoparopuitnprodyyeHuXUMIIBCpeaHeiinKoney.(M.: bu-

HoM.JlaboparopussHanmii,2014.—229c.)

Jamyux pHupenHasHauyeH 1711 U3MepeHus BogopoaHoro nokasatens (pH). B Hactosimee Bpems B
IIKOJTy TIOCTYNal0T KOMOMHUPOBAHHbIE TATUYMKH, COBMEIIAIONINE B ce0e CTEKISHHBIN IEKTPOJ C
JIEKTPOJOMCPABHEHUS, YTOAEIAETPAa00TYIIOM3MEPEHNIOBOJOPOAHOIOIIOKA3aTENA00IIee
koMpoptHoit./lnanazonnzmepenniipHor0—14.cnonbs3yercsuism3mMepeHUs BO0POIHOTO
MOKa3aTCd BOAHBIX PaCTBOPOB B PA3JIMYHBIX UCCICI0BAHUAX 00BEKTOB Oprxca}omep“I CpEaEbL.

Jamyux rnekmponposoonocmutnpeIHa3HaYeH I8 U3MEPEHHUs YAENbHOW 3IEKTPONPOBOAHOCTU
KHUJKOCTEN,BTOMUYHNCIIEN BOJHBIXPACTBOPOB BellecTB. I [puMensercanpu n3y4eHUMTEOpUH
3NEKTPOIUTHYECKOMIUCCOLIMALINN, XapPaKTePUCTUKBOTHBIXPACTBOPOB.

M



Jlamuuk X10pud-uoH0GUCTIONB3YETCS JUIS KOJIMYECTBEHHOTO ONpEIENEeHUs COJACPKaHUs HOHOB
XJIOpa B BOJIHBIX PACTBOPAX, MOYBE, MPOAYKTAX MUTaHUA. K HaTUMKY TOJKITIOYACTCS HOHOCENEKTHBHBIH
anextpox (MCD) (paboumii 3meKTpO), MOTEHIMAT KOTOPOTO 3aBUCHT OT KOHIIEHTPAIIMH OTPEIETIEMOr0

MOHa, B JIAHHOM Ciy4ae oT KoHieHnTpamun annoHos Cl . [orermuman VICD onpenensioT OTHOCHTEIBHO
HIEKTPOIa CPABHEHHS, KaK MPABHIIO, XJIOPCEPEOPSHOTO.

Ha pucynke 2 moka3ana o6muias cxema ucronb3oBanus MCO s KoMMuecTBEHHOTO ompe-

e + .
z[eneHHﬂKOHueHTpauml(aKTHBHocmz)pastqHHXHOHOB:Cl ,NO ,NH ,Ca2 .OcHOBHOI

34
KOMIIOHEHT 11000roMMCO— memOpaHa,KoTOpas pa3AeisieTBHYTPEHHUH pPacTBOPC IOCTOSHHOMN
KOHLIEHTpaLUEN ONpEeAeIsieMOro MOHA U UCCIELYyEMbI PACTBOP, a TAKKE CIYXKHUT CPEICTBOM
JIEKTPOJUTHIECKOT0 KOHTAKTaMexy HUMH. MemOpana 001anaeT HOHOOOMEHHBIMU CBOMCTBAMH, TIPHIEM
IIPOHUIIAEMOCTBEEKMOHAMPA3HOT OTUIIAPA3IINYHA.

Puc. 2.VcranoBka isonpe/eneHus
KOHLIEHTPaLMH(aKTUBHOCTH) XJIOPHL-
MOHOBBpacTBope.A:1—kopmyc

naraukasionpeaeneuusiCl -
MOHOB;2—pa3séMMicroUSB s
HOJIKJIFOYEHUAKKOMIIBIOTEPY;3—
pazp€MBNCamsinoakiroueHust
pabouerosnekTpoa; 4—pazbEMIs
TIOJKITIOUEHHUSIEKTPOIACPABHEHHUS.
b:1—uoHOCENneKTUBHBIRIEKTPOA
(pabouMitaNEKTPO );2—3NEKTPOA
cpaBHeHUs (XJ10pcepeOpsHbINA
MEKTPOJ); 3—MAarHUTHAsIMEIANIKA,
4—sKOpbMarHUTHOMMEIIAIKI

3amnpernaeTcs Tporath MEMOpaHy dJIEKTpo/ia TATbI[AMHU U TIPUBOJIUTH €€ B CONPUKOCHOBEHHE C TBEPIHIMU
nosepxHocTsMu. [ Ipuxpaneanu I COuyBcTBUTENbHASYACTHAATIHKA(MEMOPAHA) IO KHAOBITh3AIUIIIEHA
crerManbHBIMKOIIauKoM. Hetomy ckae Teucnonb30BaThaIeKTPOABICTIONIMEPHONMEMOpaHOHBC peIax,

coieprKallMXJIeTy4YneBellecTBaIMoprannyeckuepactsopurenu. Hecnenyerrcnons3zosats ICOB
CHJIbHBIXOKUCIUTEISIX. JJTUTE Th-

2. AKTMBHOCTb HOHOB a— s dexTrBHAS (KaXKYIIAsCsi)KOHIIEHTPAIHS C YYETOMPA3INYHBIX B3aH-
Mo iercTBHIME K TyoHaMuBpacTBope. [TokasatenbaktnBHOCTHpA=—Iga. [ToHsTHEOBLTOMPE1TO-KEHOB
1907r.amepukanckumy4yéHbiMI . JIptoricOMKakHOBasiepeMeHHas, IPUMEHEHUEKOTOPOMBME-CTO

KOHICHTPpAIWK MO3BOJIACT MCTIOIB30BATh I OMTUCAHUA CBOMCTB PCAIBHBIX PaCTBOPOB OTHOCUTEIB- HO IIPOCTHIC
YPaBHCHUA,ITOJTYUCHHBICATIANICAIIbHBIXCUCTCM.



HoeHaxoxkneHne I COBpacTBOPaXKPEMKUXKUCIOTHIHIIET0YCHIIPHBOIUTKPEIKOMYHHEOOPATHMOMY COKPAILICHUTO
CpOKa CITy>KObI DIIEKTpO/Ia.

lamyux HUMpPam-uoHOENPEIHA3HAUCH JUISI
KOJIMYECTBECHHOT'O OHpeﬂeﬂeHH}I HI/ITpaTOB B pa3- JIMYHBIX
00BbEKTaX OKPYXKAIOIIEH cpejibl: Boje, OBOIIAX, (DpyKTax,
KOJIOACHBIXU3IEIUAXUT. II.

Mukpockon yugposoii nipefiHazHAYCH IS 3-YUCHUS
(GbopMBI KpUCTANIOB M HAOJIIOEHUS 32 POCTOM
KpPHUCTAJLJIOB.

Annapamonanposedenuaxumuieckuxpe-aKyuil
(AIIXP) npenHa3HaueH [yid TOJIYYCHHS W
JIEMOHCTPAIMICBONCTBTOKCHYHBIXTIAPOBHUTAa30B. ITH!
BEILIECTBAIOIYYAIOTCSIBKOIOE-peakTope, npu
HarpeBaHuU(MIMOe3HarpeBa-Hus )ra3000pa3HbIe
BEIIECTBAPOXOIATUEPE3NOTIIOTHTENLHBIEEMKOCTH
(HacaIKi)CpacTBO-pPaMHUPEAreHTOB,BCTYMAIOTCHUMH
Bpeakuuio(puc.3).130bITOKra3anoriomaercs
KUJAKUMUKA ~ TBEPABIMM  peareHTaMu,a  TaKKe
aKTHBHPO-

BaHHBIM yIIEM. AMMapar yaiie BCEro MCHONb3y- 0T I
e/ MOJIyUYeHUsI W JEMOHCTpalliud CBOMCTB XJOpa,
CepOBOJOPO/JIA.

1 Puc.3. AnmapataiampoBeIeHUSXUMHYECKIXPe-aKIit
(AITXP):1—nByropmaskonba-peakTop;2—
JENMUTeNbHASBOPOHKAIAPAOOTHICTOKCHY-HBIMU

\ BEILIECTBAMH, T103BOJIAET 100aBIATH HEOOXO-11MMOE
KOJIMYECTBO JKUJKOT0 PeareHTa BpeaKLMOH-HyOCMEC,
HeZI0MyCKaspasrepMeTH3aUIpr00-pa; 3—EMKOCTH
(HacaJKu)LIDKUIKMXpeareHToB(OTIoTUTeNeH );4—
KOJITTaKK; S—EMKOCTB(HAca/IKa ) ITACHITY IUX
pearcHToB

[py mpaBUITBHOM SKCIUTyaTalMK MPUOOpa IEMOHCTpALUS CTAHOBUTCS yI00HOH 1 Oe3omacHoi. Ha
MPOBEJICHUE OMBITOB TPATUTCS OKOJIO 3—6 MuH. Xopoias BU3yaJbHOCTh SIBISETCS MPEUMYIIECTBOM 3TOTO
npubopa. Tak Kak Mpy AEMOHCTPALMU OJHOBPEMEHHO TPOXOJAT He- CKOJIBKO PeaKiyil, BAXXKHO MPABHIBLHO
OpraHu30BaThHAOIIOIeHUy YalllUMHCs3anpoTeKaomuMy - poueccamu.LlenecoodpasHos3anucarth HajgocKe
Ha3BaHUA WM (HOPMYIIbl PEareHToB, HAXOAAMIMXCS B MOTTOTHTENbHBIX CKIAHKaX. [10 OKOHYAHMH ONbITA HYXKHO
CPaBHUTDb UCXO/HBIEPACTBOPHI BENIECTB U PE3YIbTAThI HX MPEBPAIIECHHIL.

AITXP MoXHO NPUMEHATH Ha Pa3HbIX 9Tanax 00y4eHNs— PU U3y4YeHUH HOBOIO MaTepHaa, HOBTOPEHUH
M3aKperUIeHN,0000eHuMCcHCTeEMaTH3al3HaH iy damuxcs. BzaprucuMoctuotnpouinsodyyaemsix, 1enei
YpOKa, YPOBHSI 3HAHHS YUaIMXCsS BO3MOXKHBI Pa3MUHble BAPUAHTHI TOCTAHOBKU HKCIIEPUMEHTA U BHIOOpa
pearupyronpxseriecTs. O THaKONPUN3Yy4YEHUHCBONCTBBEIIECTBHECIIEAYETOIPAHUUMBATHCATOIBKO
sKcrepuMeHToMcucnonb30BaHneMATTXP. MHorie 1 1ak THIeCKUEeLIeTUMOTY TOBIThJOCTHTHY TBITOJIEKO
JIEMOHCTPAIMEHONTBITOBBTPAAUIIHOHHOM (OpME.



[pumenenne AIIXP HeorpanmumBaeTcs BhIeonMcaHHbIMIKCIEpEMenToM. I Ipubopyno6HOIpUMEHATEIIPH
JieMOHCTpauucBolicTBaoKcnaaa3ota(I V), MeTrnamuna,6poma, npudpakiioHHoineperonkuHehtu. Buensaxsxon
OMMHUBPEMEHUETOMOKHOUCTIONB30BAThIIpUU3yueHuCcBOMCTBYIIeKHcnororasa. AIIXP noaxoaut as
noJy4yeHns 0e3B0HOM a30THOM KHCIOTBI, OpoMOEH30.1a, HUTPOOEH301a U APYTUX COSAMHEHUH.

[TprbopcoCTONTU3MOCTABKI, HAKOTOPOH3AKPETLICHBI IBEMAHOMETPIHUECKHETPY OKI,KOTOPBIE

Mpubop dna deMoHCcMpayuu 3a8ucUMOCMU CKOpO-
CMUXUMUYeCKUXpeakyuliompas/iu4HbIXghakmopos
HCIIOJIB3VIOT IIPHU N3VUCHUHN TEMBI «CKODOCTB XUMHAYECKOU
PEAKIIMU»UTEIIOBOT03 ((PEeKTaXMMHIECKUXPEAKIIUH.
HpI/I60p,I[aéTB03MO)KHOCTBSKCHepI/IMeHTaJ'IBHOI/ICCJICHO-BaTI)
BJ'H/I}IHI/IeHaCKOp0CTBXI/IMI/I‘{GCKHXpC&KHHfICJ’ICI{ym'H_lI/IX(i)aKTOPOB2
IPUPOIBIPEArUPYIOIMXBEIIECTB, KOH-LIEHTPALITUPEar IPYIOLIHX
BeH.IeCTB,HJ'IOH_[aILI/IFpaHI/IHBIpa3I[€J'Ia(1)aBBFeTe[)OFCHHBIXCI/ICTCMaX
(MMOBEPXHOCTUCO-TIPUKOCHOBEHUSIMEXK TyPEArUPYIOLIUMU
BEILECTBAMH ), TEMIIEPATYPHI, KATAIM3aTOPa, HHTHOUTOPA.

Puc. 4. Ilpubop 11 AeMOHCTpALMH 3aBUCHMOCTH CKOPOCTH
XUMUYECKUXPEAKIMAOTPa3TNIHbIX(HaKTOPOB: | —T10/cTaB-Ka;2
—cocypl/[aH10TbTa;3—MaHOMETPHYECKAETPYOKH

COEITMHSI0OTCsACCOCYIaMU) [aH10Tb TaCTIOMOIIBIOTLIACTUKOBOUTPYOKHCTIpOOKamMuU(puc. 5 ). Mexay
MaHOMETPUUYECKUMHUTPYOKaMUHANaHETNHAHECEHAITKAIATITHAOIIO IS H Y POBHSKU IKOCTUBTPYOKAX.
OKpaIeHHOH KUIKOCTBI0 MOKET OBITh PacTBOp MOOOTO KPACUTENs B BOJIE.

Iunemxka-0o3amop—nprcnoco0IeHNE,UCTIONb- 3YyeMOe B
nabopaTopuu Uisl OTMEPUBAHUA Ompesie- JEHHOro 00bEMa
KUAKOCTU. [IumeTky BBIMTYCKAIOTCS MEPEMEHHOTO U
TMOCTOSIHHOTO 00bEMa. B komIuIek- Thl 000pyn0BaHus AN
MEIMIMHCKHX KJIaCCOB BXO- JIAT Y/00HBIE MUIETKH-103aTOPbI
O/IHOKaHaIIbHbIE, MO3BOJIAIONINE HACTPOUTH HEOOXOAMMBIH
00BbEM OT- OupaeMoil KUIKOCTH B TPEX Pa3IUUHBIX JHANA30-
Hax (puc.6).Mcnonp30BaHNECOBPEMEHHBIX TEXHO- JIOTHI U
1IBETOBOWKOIMPOBKHINANIa30Ha/103UPO-BAHUAIAET
BO3MO)KHOCTb Ka4€CTBEHHO, TOYHO, O€30MaCHO BBINONHATH
NUNeTHpoBaHue. [IMMETKN MMEIT CMEHHBIE IJIACTHKOBbIE
HaKOHEYHMKH.

Puc. 5. IluneTkn 103aTOpHI
OJTHOKaHAIIbHBIETIEPEMEHHOT000BEMA:
1—110mm;2—100—1000MKT;3—
10—100mxi1.



CnpaBo4yHHK

banaxombunuposannaspeIHa3HaYCHaVISHATPEBACTEKITHHBIXHPAP(OPOBBIXCOCYI0B,KOT 1A

TpebyeTcs co31aTh BOKPYT HAPEBAEMOT'0 COCY/Ia PABHOMEPHOE TEMIIEpa- TYPHOE MoJie, H30exkarh
MCIIOJIb30BaHMs OTKPBITOTO IUIAMEHH M PacKaJ€HHOM dJIeKTpuye- ckoi crimpanu (puc. 7). Kopmyc
KOMOMHHUPOBaHHOMOAHUCACTaHN3ATFOMUHUS. KU A-KOCTHATYaCThKOMOMHUPOBAHHONOAHH
3aKPBIBACTCS KOJIBIIAMU PA3IMYHOTO TUAMETPA.

Puc.6.bansixombuHIpOBaHHAsTa00paTopHas. A—BojsHas0aHs. b—mecyanasOans

Jlns narpeBanus cocynoB 0 100 °CB kauecTBe TEIIOHOCUTEIS UCTIONB3YIOT BOALY, KOT/Ia TpeOyeTcs co31aTh
Oornee BBICOKYIO TEMIIEpaTypy TPUMEHSIOT COJEBbIE pacTBOpPBL. TermoHocuTenemM MoxeT ObITh rauneput. OH
obecneunBaetunTepBanTeMIepaTypot60mo180°C. BrimestoiireMneparyphiriniepuHHAYHHACTPANAraThCd 1
ABIMUTH.JIIsTHAr peBaHuA100071€eBRICOKHX TEMITIEPATYPHCTIONB3Y IO TIHIHMHIPOBOEMACTIOMIUCHIUKOHOBOE.
Bonee Ge30macHoO UCTIOIB30-BaTh I HATIOMHEHUS 0aHb CYXOM MENKO3epHHUCTHIH Tecok. OHAKO MecoyHble OaHn
TPOrpeBa-ITCAHEPaBHOMEPHO. BCOCTABKOMILIEKTaBXOAUTCUTOIATIPOCEHBAHUS PEYHOTOIIECKA.

HcTounnkoMTeniaitkoMOMHUPOBAHHONOAHUIBIISTIOTCSIDNICK TPUYECKUETITU TKIC3a-KPBITOM
CIIHPATBIO.

CnpaBoyHHK

IIpuboponanonyuenuszazogucmonb3yeTCSIANONYYeHIHEOOMBIIXKOMMYECTBIA30B:BOI0POIA,
KUCIIOpo/a (M3 TIEPOKCHIA BOAOPO/IA), YIIIEKHUCIOTO ra3a.

— &7

Puc. 7 .ITpubopayisIony4eHASICOONPAHHSTA30B



Paboqasmporpammanoxumunis8—9Kiaccopcncnonb30BanneMo00
pyaoBanusi nenrpa «Touka pocra»

Ha 6a3e nentpa «Touka pocTta» obecrednBaeTcs peann3anys 00pa3oBaTeIbHBIX MPOTPAMM eCTECTBEHHO-
HAyYHOHUTEXHOJOTMYECKOWHATIPABICHHOCTEHN,pa3pab0TaHHBIXBCOOTBETCTBUUCTPEOOBAHUAMU
3aKOHOZIATENBCTBA B chepe 00pa3oBaHus U ¢ YUETOM pekoMeHaamii OenepanbHoro oneparopa yuedbHOro
npeaMeTa«XuMus.

OOpazoBarenbHas mporpamMMa Mo3BOJAET HHTETPUPOBATH PEATU3YEMBIE MOAXO0/bl, CTPYKTYPY U COJEpKAHKE
MIPUOPraHU3aALNNO0yUYCHUSIXUMUUB8—IKIIaccax,  BBICTPOEHHOMHA0a3eM000ron30CTyTHBIXY4eOHO-
MeTondeckuxkomiiekcoB(Y MK).

HcnonszoBanneobopynoBanusi«Toukapoctay mnpupeanu3anunaannoiiOllno3Bomnserco3nars
YCIIOBUSL:

+ IVIPacIIMPEHUSCOCPKAHUAIIKOIHHOT OXUMIIECKOT000pa30BaAHM;

+  IATIOBBINICHUAI03HABATEIbHOHAKTHBHOCTHOO Y a0 X CSBECTECTBEHHOHAYYHOHO0IACTH;

¢ JUIA 3.3BI/ITI/I}IHI/I'{HOCTI/I£)€6éHKaBH(;p0L[CCC6063yq€HI/IHXI/IMI/II/I,CFOCHOCO6HOé)TCfI, .
OPMHUPOBAHUANYTOBJICTBOPCHUACOIUAIBHOSHAYUMBIXUHTCPECOBUIIOTPEOHOCTEH,

' I[%}Ipa6OTLICOI[apvéHHLIMHHIKOJJLHI/IKaMI/I,OpFaHI/I3aI_[I/II/IPIXpaSBI/ITI/ISIBpaSJ'II/I‘IHBIXO6J'IaCT}IX
00pa30BaTCIIbHOM, TBOPUYCCKOU ACATCIBHOCTH.

Ilnanupyembiepe3ybTaTbIOCBOCHHAYYe0HOTOIPEAMETa« X HMHS»COMMCAHHEMY
HHBEPCATbHBIX Y4eOHBIX AeHCTBHIA,
JOCTHTaeMbIX00yYa0IUMHCS

Jluunocmn blepesyibmamal

OOyuarowuiicANOIYYUMBO3IMONCHOCIBOTIADOPMUPOBAHUACTEOYIOWUXTUUHOCIHBIX Y V]

! OHpCZ[CJ'IGHI/IGMOTI/IBaI_[I/II/II/By‘ICHI/I}Iy‘IC6HOFOMaTepI/IaJ'Ia;

*  OlICHHBAHHEYCBAHBAEMOr0yYeOHOrOMaTeprala, iCX0IM3COHATbHBIXITHIHOCTHBIX
IIEHHOCTEH;

*  NOBBIICHUCCBOCT! O6E@30B3TCHLHOFOL}/ OBH}II/Il/Ygl(I)BHHFOTOBH%CTI/IKI/IS YCHUIOOCHOBHBIX
UCTOPUYCCKUX COOBITUM, CBA3AHHBIX a3BUT XAMHH M OOIICCTBA,

' 3HaHI/IeraBI/IHHOBCZ[GHHHB‘ipC3BBI'1&fIHBIXCI/ITyaI_[I/I}IX;
' OHCHI/IBaHI/ICCOHH&HBHOIZ3H3‘iHMOCTHHpO(1)CCCI/II\/’I,CB}I3&HHLIXCXHMHCﬁ;

*  BIIAJICHUENPaBUIaMIO€30MacCHOr000palleHUACX IMUYECKUMUBEILIECTBAMUNOOOPY 10BAHUEM,
HPOSIBJIEHHUE 3KOJOTNUECKON KYJIbTYPHI.

Memanpeomemnuiepesynvmantil

Pecynamusnole
O6y4aiouuicAnoIy4umeo3MoHCHOCMbONADOPMUpPOsanuaciedywuxpeyiIamueHoix Y Y[

' HeHeHOHaFaHI/Ie,BK.]'IIO‘IafIHOCTaHOBKYHOBBIXHeﬂeﬁ,Hp606p330BaHI/IeraKTI/I‘-IeCKOﬁSaHaqHB
MO3HABATCIbHYI0, CAMOCTOATCIbHBIA aHAIN3 YCIOBUUAOCTUKCHUA LIETTU HA OCHOBE YUC€Ta BBIACICHHBIX
YUUTCIIEM OPUCHTUPOB ICUCTBUA B HOBOM y‘le6HOM MaTepHale,

' HﬂaHI/IpOBaHI/ICHYTI/IHOCTHX(CHHHHCHCﬁ;



%CT HOBHGH%@L{CHGBLX gI/IO MUTCTOB,BBIJIC]I I/IeaﬂbTepHaTI/lBHBIXCHOCO6OBI[OCTI/I)KCHI/ISI]_IGJII/IH
bIOOP HAHMOOJICE 5 KTHMBHOT'O CII0OCO0Aa,

YMEHHECAMOCTOATELHOKOHTPOIMPOBATECBOEBPEMANYTIPABIIATHHM,;
YMEHHETPUHIMATHPEIICHUABIIPOOIEMHOMCHTY AN
TIOCTaHOBKay4eOHbIX3a/1a4,COCTABIEHHEIIAHANTIOCIEI0BATEbHOCTHICHC TBUIA;
OpraHM3aNKsIpad0YeroMeCcTaPUBbINOTHEHUIXUIMAYECKOT0IKCTIEPHMEHTA;

I OFHOSI/IpOBaHI/ICpe?;yHBTaTO‘BO6y‘{€HI/I5{,OHeHI/IBaHI/Ie CBOCHHOIoMaTepuralia,0CHKAKaYCCTBAU
YPOBHA ITOJIYUYCHHBIX 3HAHWHW, KOPPEKIUA IIJIaHa U CII0C00a ACUCTBUA ITPU HCOOXOAUMOCTH.

Llosnasamenvrbie O6yHaIOWULICANOTY HUMBOIMOHNCHOCIbOTADOPMUPOBAHUACTEOVIOUWUXNOZHABAMEILHBIX

YVI:

TIOMCKHBbIIeICHUEHH(DOPMALIHH;

aHAM3YCIOBUIUTPEOOBaHHI3a/1au1,BEIOOP,COMIOCTABICHUEN000CHOBAHHECTIOCO0APEIIICH S
3aJ1a4M;

BBIGOpHaI/I6OJ'IGCS(1)(beKTI/IBHBIXCHOCO6OBpeH_ICHI/IHSaﬂa'II/IBSaBI/ICI/IMOCTI/IOTKOHKpCTHLIXYCHOBI/Iﬁ;
BBIZ[BI/I)KeHI/IeI/IO6OCHOBaHI/ICFI/IHOT€3H,BBI60pCHOCO6aCéHp0B€pKI/I;

CaMOCTOﬂTeHBH0CCOSIIaHI/IeaHFOPI/ITMaIICHTCHI)HOCTI/IHpI/IpeHIeHI/II/IHpo6H€MTB0pIICCKOFOI/I
ITOMCKOBOI'OXapaKTepa,

YMeHI/IHXEIpaKTepI/ISOBaTBBCIJ.[eCTBaHOCOCTaBy,CTpOeHHMHCBOﬁCTBaM;

OIMCHIBAHUCCBOMCTB ITBéleI)IX,)KI/I,HKI/D(,Fa3006pa3HBD(BeHIGCT B,BbIICIICHUCUX CYICTBECHHBIX
IIPHU3HAKOB;

I/I306p3)l(§HPI€COCTaBaHpOCTGI\/’IHII/IXBGH_[CCTB CHOUMOH_[BIOXI/IMI/I‘ICCKI/IX(I)OPMYH " CYIIHOCTUXUMHUYCCKUX
PCAKIUMUCIIOMOIIBIOXUMHUYCCKUXYPABHCHU U

IIPOBCACHHUC Ha6JHOI[CHI/II‘/JI, OIIUCAHUC ITPU3HAKOB U yCJ'IOBI/II\/'I TCUCHUA XUMHYCCKHUX peakunﬁ, BBITIOJITHCHHUE
XUMHUYCCKOT'0 SKCIICPUMEHTA, BBIBOJABI HA OCHOBEC aHAJIM3a Ha6J'IIOI[€HI/II/I 3a SKCIICPUMCHTOM, PCIICHUC
3aa4, MOJIy4YCHNC XUMUYCCKOU I/IH(bOpMaL[I/II/I W3 pa3- JTUYHLIX HCTOUYHUKOB,

YMCHUCOPraHM30BbIBATbMCCIICJOBAHUCCIC/IBIOTTPOBEPKUT UITOTES;
YMCHI/ICI[CJ'IaTLYMOSaKJ'IIO‘{CHI/I}I(I/IHIlYKTI/IBHOCHHO&H&HOFI/II/I)I/IBHBOHH;

YMeHI/IG06’b€KTI/IBHOOHCHHBaTBgIH$ MAlAI00BCIICCTBAXUXUMUYCCKUXTIPOLECCAX , KPUTUICCKHU
OTHOCUTBCAKIICCBAOHAYYHOMHUH(POPMAILIHH.

KOMMVHMKamMSHble

O6yuarowuicaAnony Um0 MOHCHOCMbONADOPMUPOBAHUACTEOVIOUUXKOMMYHUKAmMUEHbIX Y V]

IMMOJIHOC W TOYHOC BBIPAKCHUC CBOUX MBICJIE B COOTBETCTBUHM C 3adadyaMu U YCIOBUAMU
KOMMYHUWKAIIWUH,

a/IEKBaTHOEHCITOJIb30BaHUEPEUEBBIXCPEACTBIISYYaCTUSBANCKYCCUMMAPT YMEHTAIUMCBOEH
TIO3UIMH, YMEHHE TIPEICTABNATh KOHKPETHOE COEPKAaHME C COOONIEHHEM €r0 B MHChbMEHHON M YCTHOM
(opwme,onpenenenne crocodoB B3aMMOEHCTBYS, COTPYHUYECTBO B OMCKE U cOope nH(opmalmy;

ompesieNieHne Croco00B B3aUMOJIEHCTBHS, COTPYAHHYECTBO B MOUCKE M cOOpe MH(OpPMALMH, YyYacTHe B
auanore, MIaHUPOBaHKE OOIIMX CHOCOOOB PAaOOTHI, TPOSBIECHHE YBAKHTEIBHOIO OTHOIIEHHS K APYTUM
yJarnmmcs;

OITMCAaHHuE COI[ep)KaHI/ISI BBITIOJTHACMBIX HGfICTBI/Iﬁ C ICJIBI0 OPUCHTUPOBKU B MPECAMETHO- HpElKTPI‘IﬁCKOﬁ
ACATCIBHOCTH,

YMCHUSA WUTBIBATbPA3HBIC MHCHUSA HUCTPEMHUTHCA KKOOPAWHAIUKU paSJ’II/I‘—IHBIXHO?;I/IHI/H\/IIB
COTPY/IHHYECTBE;



(popMyIIMpOBATECOOCTBEHHOEMHEHUEUTIO3UIIUIO,APTYMEHTHPOBATbUKOOPIMHUPOBATLEEC
HO3ULUSAMUIIAPTHEPOBBCOTPYTHUUECTBEIPUBBIPAOOTKEOOIIETOPEIEHUSIBCOBMECTHOM
JEATEIIbHOCTH,

0CymeCTBHHTBB?JaHMHBIﬁKOHTpOHBHOKaSLIBaTBBCOTPYZ[HI/I‘IeCTB€H€O6XOZ[I/IMy10B3aI/IMOHOMOH.lB;

IJTAaHUPOBAaTh OONIYE cHOCcOOBl PabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIHUIO, OLEHKY NeHCTBUI
MapTHEPA, YMEThYOeK1aTh;

HUCII0JIb30BATh aICKBATHLIC A3BIKOBBIC CPEICTBA JIJIA 0T06 AKCHUA CBOMX Y1YBCTB, MBICHCﬁ, MOTHBOB U
NOTPEOHOCTEH;0TOOpaKATEBPEUH (OMUCAHKE, OOBSCHEHUE) CONCPKAHUECOBEPIIAEMBIX JCHCTBHIL,KAKB
(opme TpOMKOH cOMATM3UPOBAHHON Peur, TaK U B (hopMe BHYTPEHHEH pedH;

paSBI/IBaTBKOMMyHI/IKaTI/IBHYIOKOMHGTCHL[I/IIO,I/ICHOHBSYﬂCpeHCTBaYCTHOfIHHHCbMeHHOﬁ
KOMMYHHKAIIUX ITPU pa60Te C TCKCTaMH y‘le6HI/IKa W JTOMOJHUTEIbHOU JIUTEPATYPOH, CIPABOYHBIMH
Ta6J'H/IHaMI/I,HpOHBJ'ISITLFOTOBHOCTLKYBa)KeHI/IIOI/IHOHTO‘IKHBpGHHﬂHpHO6C}’)KI[€HI/II/IpCSYHBTaTOB

BBITTOJTHEHHOMPAOOTHI.

Ilpeomemmnviepe3synromamot

OoyuarowuicAHayyumcsi:

HpI/IMGH)ITI)OCHOBHI)IGMCTOJILIHOSHB,HI/ISIIHa6JHOI[CHI/Ie,I/I3MCp€HI/Ie,3KCHepI/IMCHT;

OIMChIBAThCBOMCTBATBEPIBIX KU IKHX,[a3000pa3HIXBEILIECTB, BBLIEIAUXCYLIIECTBEHHBIE
IIPU3HAKY,

paCKpLIBaTLCMLICH3aKOHaCOXpaHCHI/IHMaCCI)IBCH.ICCTB,aTOMHO'MOHCKYHHPHOﬁTCOpHH;

gaSJ'II/I'IaTBXI/IMI/II{CCKI/IQI/I(i)I/ISI/I'{CCKI/ICHBJ'IeHI/IH,HaSLIBaTLHpI/ISHaKHI/IYCJ'IOBI/I}IHpOTCKaHI/Iﬂ
HMHUYCCKUXPCAKIUU

COOTIO/IAThIIPaBHIA0€30TACHONPAOOTHIPHUIIPOBE ICHUUOTIBITOB;

T0J1b30BAThCAIA00PaTOPHEIMOOOPYI0BAHUEMHUIIOCYI0M;
T0JTy4aTh,cOONPaTbra3000pa3HbIEBEIECTBANPACTIO3HABATHHUX;

XapaKTepr30BaTh(PU3NUECKUEHXIMIIECKUECBONCTBAOCHOBHBIX KIIACCOBHEOPTaHMYECKUXCOSTMHEHHH,
MPOBOJIUTH OIBITHI, TIOATBEPKIAONINE XUMUUECKIE CBOWCTBAN3YUCHHBIXKIACCOB HEOPTaHUYECKHUX
BEIIECTB;

ACKPBIBATh CMBIC]I IIOHATUA ((paCTBOeE}I»_, BBIUHCIIATH M,aCCOBgIO JIOJTII0 PaCTBOPEHHOTO BELICCTBAB
aCTBOPE, TOTOBUTL PACTBOPLI C OIPEACICHHOU MAaCCOBOU JOJIEU PACTBOPECHHOI'O BCIICCTBA,

XapaKTECpU30BaTh 3aBUCUMOCTH (1)I/ISI/I‘I€CKI/IX CBOMCTB BCHICCTB OT THIIA KpHCT&HHH‘ICCKOﬁ peHIéTKI/I,
OIPEACHATh BU XUMHUYCCKOU CBA3U B HCOPTAHNYCCKUX COCANHCHUAX,

gaCK bIBATbOCHOBHBICIIOJIOKCHUATCOPUNUITICKT OJII/III/I‘ICCKQI\/'I}IHCCOHI/I@HI/IH,COCT&BgHTI;?’aPaBHGHHSI
JICKTPOJIMTUYCCKOU TUCCOUANK KUCTIOT, ICJT0UYCH, COJIEU U PCAKIMK NOHHOI'0 OOMCHA,

EaCI%pBIBaTBC OCTBOKI/ICJ'II/ITGJ'H:HO'BOCCTaHOBI/ITeJ'HpHLIXI}')eaKHHﬁ,Ol')IPeHeHHTLOKHCHHTeHLH
OCCTaHOBHUTEJIb, COCTABJIATE YPABHCHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PCAKIINN,

HaBBIBaTB(baKTOpBI,BJ'IH$IIOIHHeHaCKOpOCTBXHMquCKOpreaKHHH;

XapaKTepPH30BaThB3aNMOCBI3bMEIKTYCOCTABOM,CTPOCHHEMHICBOHCTBAMUHEME TAIIOBH
MCTaIIoB;

HpOBO,I[I/ITLOHLITLIHOHOHy‘lCHI/IIOI/II/By‘lCHI/HOXI/IMI/I‘lCCKI/IXCBOfICTBp&3HH‘lHLIXBCILICCTB;

TPaMOTHOOOPAMIATHCSCBEIIECTBAMUBIIOBCETHEBHOMK3HHL.



O6y4aiouuiicanory4umeo3MoHCHOCMbHAYYUMbCA.

*  BBIABUIATh U IIPOBEPATH SIKCIICPUMEHTAIbHO T'UIIOTE3RI 0 XUMHUYCCKUX CBOMCTBAX BEIIECTB HAa OCHOBE HX
COCTaBaI/ICTpoeHI/IH,I/IXCHOCO6HOCTI/IBCTYHaTBBXI/IMI/I‘ICCKI/ICpC'aK]_II/II/I,OXB.paKTCpCI/IHpOI[YKTaX
PASITUNYHBIXXUMHUYCCKUXPCAKIINH,

* XapaKTCpUu30BaTbBCHICCTBAIIOCOCTABY,CT) OCHPIIOPICBOﬁCTBElM, CTaHaBJIMBATBIIPUYNHHO-
CJICACTBCHHBIC CBA3KU MCIKIY TaHHBIMU XapPAKTCPUCTUKAMHU BCUICCTBA,

' COCT&BJ’IHTBMOJ'ICKYJ'IHPHBICI/IHOJ'IHLIGI/IOHHI)IeypaBHeHI/IHHOCOKpaH_[éHHLIMI/IOHHBIMypaBHeHI/IHM;

+ IIPQrHO3H 0BaTI)CI'[QC06HOCTBB€H_IGCTB3HIEOHBHHTBOKI/ICHI/ITQJII)HI)ICI/IHI/IBOCCT&HOBPITCHI)HLIC CBOMCTBAC
€TOMCTCIICHCHOKUCIICHUAJIEMCHTOB,BXO AN XBEIOCOCTAaB,

' BbIIBHUI' EHBHH&)OBG}?XTBSKCHG HMMCHTAJIbHOTUIJOTC3bIO G3YHLTaTaXBO3HeﬁCTBHHpa3JII/I‘IHLIX
aKTOPOB HA U3MCHCHUE CKOPOCTH XUMHUYECKOU PCAKIIHHU,

* HCTIOJIB30BATHIPUOOPETEHHBIC3HAHUSAIIIKOIOTHIECKUTPAMOTHOT OTIOBE ICHUSIBOKPY KAIOTICH
cpene;

' I/ICHOJILSOB&TI)H}():I/IO6p€TéHHI)ICKHIO‘I€BI)I€KOMUGTCHHI/H/IH%I/IBLIHOJIHGHI/II/IH OCKTOBH CIHCHI/II/Iy‘{€6HO-
HUCCIICIOBATCILCKUX 3aa4 MOMU3YUCHHUIO CBOMCTB,CIIOCO0O0B IMOJYYCHHUA M PACIIO3HABAHMA BCIICCTB,

' 06’L€KTI/IBHOOHCHI/IBaTbI/IH(bOpMaI_II/II-OOBeH.[ecTBaXI/IXI/IMI/I'ICCKI/IXHpOHCCC&X;
' OC03HaBaTLSHa‘-IeHI/ICTeopeTI/ILIeCKI/IX3H&HI/IfIHOXHMI/IHI[JIﬂHPﬂKTH‘IGCKOﬁHGﬂTGHLHOCTH‘IGHOBeKa;

* CO31aBaTb MOJCINHK CXEMBbI IJId PCIICHUA y‘le6HLIX M ITO3HABATCJIbHBIX 3a/1a4; IIOHMMATb HCOGXOI[I/IMOCTL
CO6J'II-OI[GHI/IH peAnrcannu, npeajnaraMoelX B HHCTPYKIHUAX 110 UCIIOJIb30BAHUIO JICKAPCTB, CPEACTB
OBITOBOM XMMHH U Ap.

D opMBIKOHTPOJISI

KOHTpOHB PE3yIIbTaTOB 06y‘l€HI/IH B COOTBETCTBUH C JAHHOM OIl IIPOBOAUTCA B (1)OpM€ ITMCbMCHHBIX U

OKCICPUMCHTAJIbHBIX pa60T, IpeAIoIaracTCAa mpoBCACHUC HpOMGX(YTOQHOfI Y UTOTOBOM aTTECTALIUH.

Hpomeofcymoquaﬂammecmauuﬂ

[[HHOCYHIGCTBHeHI/ISIHpOMG)KYTO'{HOﬁaTTCCTaHHHHCHOJIBBYIOTCHKOHTpOJ'IbHO'OLICHO‘-IHBICMaTCpI/IaJ'IH,

0TOOp CoepKaHUs KOTOPHIX OPUEHTHPOBAH HA POBEPKYYPOBHS YCBOCHHUS CUCTEMBI3HAHUN U YMEHUN —
WHBapUaHTHOTOS,IpacoAepKaHUAACHCTBYIOINX00pa30BaTeIbHONIPOr pAMMBITIOX UIMUU IS
00meo0pa3zoBaTenbHBIXOpraHu3aIlHil. 3 JaHUATPOMEKYTOUHOHATTECTAIIMMBKITIOYAI0TMATEPUATIOCHOBHBIX
pas3aenoB Kypca XUMHUH.

Bapuantpabotbimoreme« TeopusaneKTpoTuTHYECKONAUCCOLHALII
1. KxopoIopacTBopiuMBIMAIEKTPOIHTAMOTHOCSTCSL:

1) rHAPOKCHIIMHKA 3)cynbhundapus

2) doctar nunnka 4)xapOoHaTOapus
Ortser:

2. HawnbormbIeeurncionoH0BoOpasyeTCANPHPACTBOPEHIH | MOJBBEIIECTRA:
1) xyopuaaxams 3)xnopunaxeesa(Ill)
2) xnopumabapust 4)cynbdaraxenesa(Ill)

OrtBer:




3. BCTaBbTEIPOMyIEHHOECIIOBO.

KoHueHTprpoBaHHBINPACTBOPHEKOTOPOrOBEILIECTBAHEIIPOBOAUTINEKTPUUECKUUTOK. I Ipn
100aBIeHUH K KOHIIEHTPUPOBAHHOMY PacTBOPY JABYKPaTHOro 00bEMa BOJIbI 3JI€KTPOIPO- BOAHOCTH PACTBOPA
HeMHOroyBenuumnach. I IpuanpHeiimem00aBne HUMBOIBIIIEKTPO-
IIPOBOJHOCTHCHAYANIAYBEIMYIIIACH,a3aTEMIIEPECTATAU3MEHATHCS. BEeecTBO OTHOCUTCAKAIIEKTPOJINTAM.

4. BliBozabipacTBOpeHbI | MOMBbXIOpUIAKATHSH | MOTbHO M AAHATPHS. VI3KaKMX IBY X IPYTUX CONEH
MOHO HPUTOTOBHUTH PACTBOP TAKOTO Xke cocTaBa? Boibepute U3 mepeyns:

1) xnopuaHaTpus;

2) HMTpaTKaJHs;

3) nmomuaKanus;

4) wurpatHATPUSL;

5) cynb(aTHATPHUSL.
3anuIIATEHOMEPABBIOPAHHEIXOTBETOB.

OrtBer:;

5. yCTaHOBI/ITCCOOTBCTCTBI/ICMC)KI[prI/I3HaKaMI/IpeaKHHﬁHHCXO)IHI)IMI/IBeHIGCTBaMI/IZ KKa)I(IIOfIHOSHIII/IH,
0003HaYeHHOI OYKBOI, MOAOEPUTE COOTBETCTBYIONIYIO TIO3HIIHIO, 0003HA- YEHHYIO LH(POI.

[NTPU3HAKPEAKIIMN NCXOAHBIEBEHIECTBA
A) 1)KapOoHaTHaTpUsMCONSIHASKICIOTA

b) 7 2)Xnopuamemu(Il)uruapoxcuaxanms

B) 3)Cymbharxenesa(Ill)uruapoxcuaHarpus

4)KapOoHaTHaTpUANXIOPUIKATbLIAAMUILINTE B

Tabnuiry BHIOpaHHbIE HU(PHI 0] COOTBETCTBYIOMMMHU OykBaMi.OTBET:

Al b|B




6. BriOeprTe1BaicX0HBIXBEIECTBA, B3AMMO/IEHCTBHIOKOTOPBIXCOOTBETCTBYETCOKPA-IIEHHOE
MOHHOEYpPaBHEHUEPEAKIIIH:

Fe?*+20H =Fe(OH),
1)FeO  3)FeCl,  5H0
2Fe  4KOH  6)FeCls

3anuIIMTeHOMEPaBbIOPAHHBIXOTBETOB.

OrtBer:

7. TlpunpuMeHeHHUIMHKABKAYECTBEMUKPOY 100 PEHAICTOBHOCATH3PACYETA4KIKPCTAILIOT HIpaTa
cynbdara muaka ZnSO4 7H20 Ha rekrap.

N 2+
CKOIbKOITOCOCTABIAET BIEPECUETCHANOHBIZN ™ ?3aNUITMTEYNCIOCTOYHOCTBIOIONEIIBIX.

OrtBer:

T.

8. UYrooGmeropactBopax,uMeronuxkucioTHyocpey?(KparkuiioTser. )

Kpumepuuoyenusanuapadbomeinoxumuu

BepHoeBbimonHenuekaxorons3aianmii | —3,8onenuBaercs | 6amiom.
3a MOJIHBIN NPaBUIBHBINA OTBET HA KaXI0€ U3 3aaHuii 4—7 cTaBuTcs 20as1a;eciu 10- MyIlieHa
oiHaounOKa, TooTBeToLIeHHBaeTcsaB 1 6amn. EcnuaonyieHp iBen001eeomnOKuuIMOTBETAHET, TO

BeicTaBisierca () 0aJUI10B.

Homep3ananus IIpaBuibHBIHOTBET Homep3aganus IIpaBuabHBIHOTBET
1 3 5 231
2 4 6 34*
3 Cnabwrit 7 906
4 13* 8 YKa3zaHoHanMune
HOHOBBOJOPOZA

*HOpHZ{OKCJ’ICI{OBaHI/I}IHI/Iq}pBOTBeTeHCI/IMeCTSHa‘{CHI/IH.

Hm ozosasammecmauus

I[J'ISIOCYH_ICCTBJICHI/ISII/ITOPOBOﬁaTTCCTaI_II/II/II/ICHOJILSYIOTCHKI/IMLI,COI[Cp)KaHI/ICKOTOpLIX

OpUEHTHPOBAHOHATIPOBEPKYYPOBHAYCBOCHUA3HAHUH HOMPEIENSeTCACHCTeMONTPpeOOBAaHUIKIIOTOTOBKE
BbIITYCKHUKOBOCHOBHONIIKOJIBL. TACHCTEMaNHBAPHAHTHAIOOTHOLIIEHHIOKOBCceM e cTBYoMOI Iio
XUMHHIJI00111e00pa30BaTebHbIXOpraHu3aliil. 3aJaHUSIUTOT OBOMATTECTAlIMMBKITIOYAa0TMaTepHUal
OCHOBHBIXPa3/eJIOBKYPCAXUMUU.
Pabora coctout u3 aByx yacteit. Yacts 1 comepsxut 19 3a1anuii ¢ KpaTKUM OTBETOM, TIO]T-

Pa3yMeBaOIUXCaMOCTOATENbHOE (POPMYIMUPOBAHKE U 3aIUCh OTBETA B BUJIC YMCIIA WIH T10- CIIE0BATEIBHOCTH LUPP.
Yactp 2 coaepkut S 3aaHuii: 3 3a1aHUs 3TOW 4acTH MOAPA3yMEBAOT 3alUCh PAa3BEPHYTOrO OTBETA, 2

Sa}IaHHHBTOﬁ‘IaCTHHpe211'[OJ'IaFaIOTBBIHOJ'IHeHI/IepeaJ'IBHOFOXI/IMI/I‘-IGCKOFOBKCHCpI/IMCHTaI/IOQ)OpMHeHI/ICEFO

pE3yIBTATOB.



Konmponvro-oyenounviemamepuansi
Bapuanmnucemennotipabomwionaumozosotiammecmayuudacms [

OtBeTamu Kk 3a1aHusaM 1—17 sBisttorcs nudpa WM mocienoBaTensHoCTh udp (ducen).OTBeTh
CHayana yKaxute B TeKcTe paboTsl, a 3aTeM nepeHecute B BJIAHK OTBETOB Ne 1 cripaBa ot Homepa
COOTBETCTBYIOIIET0331aHN s, HAUMHASICIIEPBONKIIETOUKH, 0e3Mp00e-JI0B,3aMIThIXUAPYTHX
JONOJTHUTENBHBIXCUMBOJIOB. KaXkyro 1iudpynuimTe B OTIEIbHOM KIIETOUKE B COOTBETCTBUU C
MIPUBEIEHHBIMUBOJIAHKEOOpa3IIaMH.

1. BBI6epI/ITe,Z[BaBLICKaSLIBaHI/Iﬂ,BKOTOpI)IXFOBOpI/ITCSIOMeI[I/IKaKXI/IMI/I‘leCKOMBHeMeHTe.

1) MenbpearnpyeTcxiopom.

2) MeblprHarpeBaHiMHaBO3yXEOKHUCIISETCS.

3) CruiaBbIMeTHA30I0TANCTIONbB3YOTCS IAN3T OTOBICHUSIOBEIUPHBIX Y KPAILICHHIA.
4) BcocTaBOOpI0CCKOMKHIKOCTHBXOIATME .

%) BCOCTaBMeHHOﬁHa’gdHBIBXOI[I/ITMeI[I).
AMUITUTEHOMEPABBIOPAHHBIXOTBETOB.

OrTBeT:

2. HaHpI/IBGI[éHHOMpI/ICYHKGI/IBO6pa)K6HaMOZ[€JILaTOMaXI/IMI/I‘{eCKOF 03JICMCHTA.

(=)

3anumuTeBTabIMIyBeINUMHY3apsaaasapa(X)aToMax *MHYECKOT03IEMEHTa, MO IEIbKOTO-POT0
n300paykeHaHapuCcyHKe,nHOMeprpymbI(Y ), BKOTOpoiaToTaIeMeHTpactionoxeHsl lepuoamueckoricucreme.
(st 3amucu 0TBETa UCTONB3YHTe apabckue nUdps.)

XY

OrtBer:;

3- PaCHOHO)KI/ITeBl'IOpH}IKGYBGHI/I‘IGHI/IHSHGKTPOOT'pI/IIIaTCHBHOCTI/IXI/IMI/I‘IeCKI/IeBHEMeHTBIZ
1) kucnopo; 2)KpEMHHIA; 3)docdop.
3anuImre HoMepa IEeMEHTOBBCOOTBETCTBYHOIIEMITOPSIKE.

OrtBer:

4. YCTaHOBUTECOOTBETCTBHEMEXKTY(HOPMYIIOHCOSIMHEHUSMICTEIICHPIOOKHCIICHUSICEPBIBITOM
COEJTMHEHNH: K KKI0M MO3ULIMHI, 0003HaUeHHOMOYKBOM, TI010€pUTE COOTBETCTBYIO-IIIYIO TIO3UIIUIO,
0003HaYeHHYIOLUPOIL.




OOPMVYIJIACOEAHEHMA CTEINEHBOKHCIIEHMACEPDI

A)SO2 1)-2
b) 2)0
CS2B)H.S 3)+4
Oq4 4)+6
OrtBer: Al b|B

5. V3npeioKeHHOrOepeyHsBBIOEPUTE IBABLIICCTBACHOHHOHCBS3BIO;

5) H20.

3anuIuTeHOMEPaBbIOPAHHBIXOTBETOB.

OrtBer:;

6. KaknemsayTBepikIeHUSBEPHBIIIIXapaKTePUCTHKHKPEMHHHpOCHOpa’?

1) DreKTPOHBIBATOMEPACIIONOKEHBIHATPEXIIEKTPOHHBIXCIIOSX.

2) CoOTBETCTBYIONIEENPOCTOCBEIIECTBOCYIECTBY CTBBH/ICYETHIPEXATOMHBIXMOJIEKYIL.
3) XuMI4ecKUiIEMEHTOTHOCHTCAKMETAILIAM.

4) 3HaueHNEeEKTPOOTPHIIATEIHOCTHMEHbIIE, demMydochopa.

XHMqucgpmaneMeHTo6ga3¥eTBLICLHHeOKCHz[mco61ueH(p0pMyﬂ0H302 .Januimure
HOMepa BBIOPAHHBIX OTBETO

OrTBeT:

7. U3npeuioKeHHOronepeyHsBEECTBBHIOEPUTEOCHOBHBIHOKCHIMKHCIIOTY:
1) CaO;

2) Mg(OH)z;

3) SOz;

4) NaClQg;

5) HCIOa,
3aNHUIHATeBIONE0TBETACHAYATAHOMEPKHCIOTHOTOOKCH/IA,A3aTEMHOMEDOCHOBAHHS.

OrtBer:

8. Kaxue/BansnepeuncieHHbIXBEMECTBOY 1y TBCTY IATHBPEAKIMFOCOKCHIOMIHKA?
1) Fe(OH)2;

2) HNOs;
3)

4)

5) S.

3aHI/IIlII/ITeHOMepaBLI6paHHLIXOTBCTOB .

OrTBeT:




9. YCTaHOBUTECOOTBETCTBHEMEXK Y PEarHpyOMIMMHUBEIICCTBAMUAIIPOIYKTaMH(OM )HXB3AHMOICHCTBHS: K
Ka)KI0# MO3uLKH, 0003HaYeHHON OYKBOI1,1010€PUTECOOTBETCTBYIOIIYIO MO3HIIHI0, 0003HAYEHHYIOIU(POIA.

PEAI'MPYIOIIMEBEIIECTBA

A) NaxO +SO30
Bb)NaOH+H>SO40
B)Na+H2SO4(paz06.)o

[TPOJIYKT(b)B3AUMOJIEMCTBUA
1) oNaSO4

2) oNazS03

3) oNazSO4+H0

4) oNaSOs+H>

5) oNaSO3+H.0

—_— — ~— ~—

JanuimTeBTa0MMITyBRIOpAHHBICLI( PHITOACOOTBETCTBYIOIMMUOYKBaMU. OTBET:

BBrcrBEeMex Ty GOpMyIIOii BENIECTBA U PEareHTaMu, C KOTOPBIMHU 3TO BEIIECTBOK

10. YcragosAmi cbo
MOYKETBCTYNATHB | peaK HIo:
HO3HIINI0,0003 [HAYC yroj iy

OOPMYVIJIABEILIECTBA

A)S

b) ZnO

B)CuSO4

KK T0MIO3HIMHI,0003Ha4€HHONOYKBOMA, 10 10€PUTECOOTBETCTBYFOIITYIOM.

PEAT'EHTBI
1) O2,H2SO4(ko0H11.)
2) Fe,BaClap-p)
3) NaOH,H:S04(p-p)
4) Na,NaCl(p-p)

3anumuTeBTa0NUIYyBEIOPAHHBIE (D PBITOACOOTBETCTRYIOIIMMUOYKBaMU. OTBET:

11. Usnpe|aAd

HBH(

roBr¢

3aMCIICHNMA:
COJIA

1) uuHKH

aAdKY

CJIOT] .

2) oxcunyriepona(VI)MokcuaHaTpys;
3) OKCHIMHKAKCOISIHASKHCIIOTA;
4) xenesouxmopuamenu(Il);

5) HATPUHHBOIOPOL.

38.HI/II_HI/ITCHOMCpaBbI6paHHI>IXOTBCTOB.

OrtBer:

12, VcraHoBuTE COOTBETCTBHE MEXKIY PEardpyIONIMMH BENIECTBAMH U MPH3HAKOM TPOTEKa- I MEXIy

C‘IHSIBLI6epI/ITCI(BeHapLIBeI.HeCTB,Me)KI[yKOTopBIMI/IHpOTeKa-eTpeaKLII/IH

HUMUPEAKIUHN KKK IOUTTO3UITNN,0003HaY€HHOMOYKBOM, [TO/I0EPUTECOOTBET-CTBYIOIIYFOTIO3HIIHIO,
0003HaueHHYIOIM(POH.

PEAT'MPYIOUIMEBEILECTBA
A)Na,CO3nH2S04b)K2CO3z1nCa

Cl.B
)CuClouKOH

I[TPU3HAKPEAKIIN

1) BBIMazeHMEGETOr00CAIKA

2) BbIIEIEHHEETa3a

3) BBIMAJEHKErONyOOro0caIKa
4) BeImazeRnedyporoocaIKa



3anuimTeBTa0MMITyBRIOpAHHBICLI( PHITOACOOTBETCTBYIOIMMUOYKBaMU. OTBET:

13. Broi6 gAremsbar 1Bec) Ba, MPHUITOMHOMHCCONUAIIHN | MOTBKOTOPBIX00PA3yeTCsI3MOTbaHHOHOB:

1) HuTpakaid

2) THAPOKCHI0APHS;

3) xnopumkenesa(ll);

4) poctharkanus;

5) Cylb(aTaarOMUHKL.
3anuuIMTeHOMEPABLIOPAHHBIXOTBETOB.OTBET:

14. Brite )I/ITeﬂLaI/ICX OJIHBIXBEILIECTBA,B3aNMOIEHICTBUIOKOTOPBIXCOOTBETCTBYETCOKPA-IIIEHHOE
MOHHOE YPaBHCHUE PEAKIIMH:

Cu?t +20H =Cu(OH)o
1) CuO 4)KOH
2) Cu 5)H:0
3) CuCl, 6)Fe(OH)s

3anuIuTEHOMEPaBbIOPAHHBIXOTBETOB.

OrtBer:;

15. VcranoBuTe COOTBETCTBHE MEXIY CXEMOM MpPOIecca, MPOUCXOIAIIETO B OKUCIUTEIBHO-
BOCCTaHOBUTEILHON PEaKIMH, ¥ Ha3BAHUEM ITOTO Tpolecca: K KaxIod Mo3uIuK, 0003HAYCH- HOM OYKBOI,
noa0epuTe COOTBETCTBYIONIYIO MO3UIUI0, 0003HAUYEHHYIO [U(POI.

CXEMAITPOLIECCA HA3BAHUEIIPOILIECCA
A)F62+ o FeSt 1) okucenue

B)N_3DNO 2) BOCCTAQHOBJIEHUE
B)CH4nct2

3anuiuTeBTa0NMIYyBEIOPAHHBIELM(BPBITIOACOOTBETCTBYIOIIMMUOYKBaMU. OTBET:

A B

16. M3nepeuncieHHbIXCY K ICHUHOMPABIIaXpabOTHICBEIECTBAMHUBIA00PATOPUHHOBITYBEIOEPHTE
BepHoe(bIe)CcyKaeHue(s).

1) 3axkKEHHYIOCTIHPTOBKYHENB3SIIEPEHOCHTBCOHOMMAPTHIHAIPYTYIO.

2) Tlpuriona[aHMHHAKOKYKAIETbKACIOTBIHYKHO3a0HHTOBATEITOTYYaCTOKKOKH.

3) TlpuHarpeBaHUMPACTBOPAPOOUPKYCKIIKOCTHIOIEPIKATIIONYTIIOMBA S *HHATIPAB-JISTIOT
TOPJIBIIIKO B CTOPOHY OT JIOJCH.

4) PaGoTyCKOHIIEHTPHPOBAHHBIMUPACTBOPAMHIIETOUHCIIEYETIPOBOINTHBPE3MHOBBIXIEPYATKAX.



3anummreBnoneoTBeTaHoMep(a)BepHOro(bIX )cyk aeHus(i). OTBET:

17. Y cTaHOBHTECOOTBETCTBUEMEIKTY IBYMABLIIICCTBAMUUPEAKTHBOM,CIIOMOIILFOKOTO-POTOMOKHO
Pa3IMYKTD TU BENIECTBA: K KaXI0H MO3UIMH, 0003HAYCHHOH OYKBOI, MOA0EPUTE COOTBETCTBYHONIYIO TIO3HIIHIO,
0003HaYeHHYIOIU(POi.

BEILIECTBA PEAKTHUB
A)KCluBaClzb) 1) Na2SO4
CuSO4uCuCl2B) 2) NaOH
Zn(NO3)2 3) HCI

4) AgNO3

3anuimTeBTa0MMITYBRIOpAHHBICIH( PHITOACOOTBETCTBYIOIMMIOYKBaMU. OTBET:

Al b|B

Omsemomizaoanusaml8, 1 9aensemcsyenoeuuciounukoHeHas0ecamuiHasopoos.

3aoanus 1 8ul96b1nonHAOMCACUCTION308AHUEMCNEOYVIOU e20MEKCMA.

18. BrmunciureBmnporentaxmaccosyronoioazorapmoueBuaeCO(NH2)2. 3ammmmreunc-moc
TOYHOCTBIO JI0 IETIBIX.

OrTBeT: %.

19. PactBop MoueBHHBI ¢ MaccoBoit joneit 0,1% HCmob3yeTcs B KauecTBe BHEKOPHEBOM MOIKOPMKH

2
tomaroB. [IpunonkopmkaxHa pactenns HaHocutcst 20r azora Hal00 M~. Ckoib-KO 'paMMOB MOYEBHHBI HYKHO
3aTpaTUThHA3EMENIbHBINYYaCTOKTAKOUTIIIOMAIbIO?

38.1'[I/II_HI/ITC‘II/ICJ'IOCTO'IHOCTBIOI[OL[CJILIX.OTBGTZ
TI.

Yacms?2
20. Vcroms3ysMeToIdIeKTPOHHOT00aIaHCa, pAcCTaBETEK0I (D DHIMEHTHIBYPABHEHUHPEAKITHH,CXEMA
KOTOPOIA:

SO+ 1+HOoHI+H2S04
OHpeﬂeﬂHTeOKHCHI/ITGHBI/IBOCCTaHOBI/ITeHB.

21. /TanacxemarpeBpaleHHii:

CaCl,oCaCOs o

XoCa(OH):

HammmmremonekynspHbieypaBHEHAAPEAKI I, CTIOMOTIBIOKOTOPBIXMOKHOOCYIIIECTBUThYKa3aHHbIE
npeBpanieHns. [l mepBoro npeBpameHns COCTaBbTe COKPAMEHHOE HOHHOE YPaB- HEHUE PEaKIUH.




22, Tlpu noGaBieHMH K PACTBOPY THAPOKCHJIA KU ¢ MAacCOBOM noteil menoun 10% u3- ObITKa pacTBOpa
nurpara meu (1) oOpazoBancs ocanok maccoit 9,8 r. OnpenenuTe Maccy Mc- XOIHOTO PacTBOPA IIEIOYH.

HpaKmMHQCKCl}Z'iClCWIb

JlanpacTBopcynb(aTamMarHus,aTakKeHa00pCIIe Y IOIMXPEAKTHBOB: [IMHK; COMIHASKHICIIOTA;
PacTBOPBI THAPOKCH/IA HATPUS, XIopu/a Oapus 1 HUTPATa Kajus.

23. Vcronb3ysToibko PeakTHBBIM3MPUBEIEHHOTO MEPEUHS,3AMHIIINTE MOJICKYIISPHBICY PABHECHHS
JIByXpEaKIIi,KOTOpbIEXapaKTepH3Y O TXMIMUYECKUECBOHCTBACY Tb(haTaMarHUS, Uy KK UTETIPH3HAKHIX
IIPOTEKaHMsI(3aaxra3a,iBeTOCaIKauIipacTBopa).

24. TIpoBeMTEXMMHUYCCKHEPEAKIIMIMEKTYCYIb(HaTOMMATHUSHBBIOPAHHBIMUBEILIC-CTBAMIB
COOTBETCTBUMCCOCTABICHHBIMUYPAaBHEHUSAMUPEAKLMH,COOTFOIAATIPABUIATEXHU-KMOE30aCHOCTH,
TpHBeIEHHBIEBUHCTPYKIMKK3a1aHu10.1 [poBepbTe, paBUIIbHONMMYKa3a-
HBIBOTBETEHA3a/1aHNe2 3 MPU3HAKUIIPOTEKaH!s peakuuii. [Ipu HeoOX0MMOCTH J0MONTHUTE OTBET WA
CKOPPEKTUPYHTE €ro.

Kpumepuuouenxu

CucmeMaoueHueaHuﬂpa60mbmoxwmtu Yacmol

Bepuoesbimonnenuekaxporonssananuiil —3,5—8,11,13—16,18,19onenuBaercs 1 6anmom.

3a MONHBIHA TIPaBUJIBHBIA OTBET HA Kaxaoe U3 3aiaunuii 4, 9, 10, 12 u 17 craButcd 2 6anna; ecnu JomymieHa
ofiHa ommoOKa, To oTBeT oneHuBaeTcs B 1 6amn. Ecmu nomymiens! iBe u 6onee omuOKK WK OTBETA HET, TO
BrIcTaBisieTcs 0 Oamios.

Homep3ananus IIpaBHIBLHBIHOTBET Homepsaganus IIpaBHIILHBIAOTBET
1 45% 11 14*
2 155 12 213
3 132 13 35*%
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43

10 132

*[TopsimokcnenoBaHMAIM(PBOTBETCHEMMEET3HAYCHHS.



Yacmv2
Kpumepuuoyenuganussuinonnenua3a0anuiicpazeepHymuLMomeemom

20. Vcnoms3ysMeToIpIeKTPOHHOr00AIaHCa, pPAcCTaBBTEK0 (D QUIMEHTHIBY PABHEHUMPEAKIIHH,
CXEMaKOTOPOU:

SO2+I>+H00HI+H2SO4
OmnpenennTeoKUCIUTENbHBOCCTAHOBHTEIb.

Conep:kaHneoTBeTAHYKA3AHUSTIO
OIIEHMBAHHUIO

Bann
bl

DIEeMEHTBIOTBETA:

1) CocraBneH3IeKTpOHHBIOANAHC:
+4 +6

1S —2ecS

11% 26021

2
2) PaccraBnensikoadumenTrIBypaBHeHHIpeaK N, SO2
+l2+2H20=2HI1+H2S04

3) Vka3aHo,4T0SO2(uimcepaBcTeneHHOKUCICHUA+4)SBISETCIBOCCTAHOBUTE-TIEM,a O
— OKHCITUTEJIEM.

OTBeTHpaBI/IHbeIﬁHHOHHBIfI,BKHIO'I&CTBCeHaBBaHHBICBBIIJ_ICBJ'ICMCHTBI

HpaBI/IJ'ILHOSaHI/ICaHLII[BaBHCMCHTaOTBCTa

HpaBI/IJ'IBHOSaHI/ICaHO,Z[I/IH3HCMCHTOTBCTa

BCGBHBMCHTLIOTBeTa3aHI/ICaHBIHeBCpHOI/IJ'II/IOTCYTCTBy}OT

Maxkcumanvrvibain

Wl O] | N W

21. JlanacxemarnpeBpalieHuii:

CaCloCaCOso

XoCa(OH)2




HanumuteMonekyispHbieypaBHEHUSPEAKIIHIL,CIOMOIIbIOKOTOPBIXMOKHOOCY ILIECTBUThYKa3aHHbIE
npespaienus. [l mepBoro npeBpaiieHus coCTaBbTe COKPAIIEHHOE HOHHOE YPaB- HEHUE PEAKIUH.

ConepkanuneoTBeTaHyKA3aHUATIO
OIICHUBAHUIO

Bann
bl

DJIEMEHTHIOTBETA:
HanucanblypaBHEHUAPEAKIINIA,COOTBETCTBYIOIIMECXEME ITPEBPALIICHUI:
1) CaCl2+Na2,CO3=CaCOs+2NaCl
2) CaC03'nCa0+CO,
3) CaO+H,0=Ca(OH):
CocTaBeHOCOKPAIEHHOEHOHHOEY PaBHEHUETIEPBOTOTIPEBPALLICHHLS:
4 Ca?t+c0% =Ccaco
3 3

OTBeTHpaBI/IHbeIﬁHHOHHBIfI,BKHIO'I&CTBCeHaBBaHHBICBBIIJ_ICBJ'ICMCHTBI

HpaBI/IJ'IBHOSaHI/ICB.HI)ITpI/IypaBHeHI/IHpeaKlII/II/I

HpaBI/IJ'IBHOSaHI/ICaHLII[BaypaBHCHI/IHpCaKHI/II/I

HpaBI/IJ'ILHOSaHI/ICaHOOI[HoypaBHeHI/IepCaKHI/II/I

BceypaBHeHMApeaKIMIT3aCaHbIHEBEPHOWIMOTCY TCTBYFOT

Maxkcumanvrviiioain

| O P DN W &

22, TIpuno0aBleHHUKPACTBOPYTHAPOKCHIAKATIsICMACCOBOT0Meiimenour | 0%Hu3-0bITkapacTBopa
nutpata Meu (II) odpazoBaics ocagox maccoii 9,8 r. Onpesenute Maccy uc- X0AHOTO pacTBOpA LIEN0YH.

COZIep)KaHl/ICOTBeTaI/lyKa3aHHHHO
OLICHUBAHUIO

Bann
bl

OIIeMEHTHIOTBETA!

1) CocTtaBieHOypaBHEHHEPEAKIIHNL:
2KOH+Cu(NO3),=Cu(OH)>+2KNOs

2)eal')I?]E}ICH‘;II/!TaHOKOHI/IIIeCTBOBeHIeCTBa TUIPOKCHIAKAITHS, 3aTPadeHHOT OBPE3YIIbTATe
E(CU(OH)z):m(Cu(OH)z)/M:9,8:98:0,1Mom,
noypassenuopeakuun(KOH)=n(Cu(OH),)-2=0,2mo16

3) OmpeseneHaMaccapacTBOParkIPOKCHIAKaIHS:
m(KOH)=n(KOH)-M(KOH)=0,2-56=11,2r
mp-pa=m(KOH)/0-100=11,2:10-100=112r

OTBCTHpaBI/IJIBHBII?IHHOJ'[HLIIZ,BKJIIO‘I&CTBCCHEBB&HHLICBHGMCHTLI

HpaBHJ'IBHO3aHI/ICaHBIZ[BaI/BHaSBaHHLIXBbIH_ICSJ'[CMCHTOB

HpaBHJ'IBHOSaHI/ICaHO0Z[HOI/ISH%BaHHBIXBBIMCBHCMCHTOB

Maxcumanvuwvinibann

W | N W

Hpakmuqecmﬂqacmb

JanpactBopxnopunaxene3a(I1l),atarkenabopeneyomuxpeak THBOB: M Ib; COTTHASIKUCIIOTA,




PacTBOPBITHPOKCHIAHATPUS, HUTpaTacepeOpanxIopyIakays.

23. Vcronb3ys TONBKO PEaKTHBBI U3 MPUBEAEHHOTO MEPEUHS, 3alUIINTE MOJICKY/ISPHBIC YPABHECHHS
JIBYXPEAKIINH,KOTOphIeXapaKTepu3yTXUMUIeckrecBorcTBaxopunaxkene-3a(lll),uykaxurenpusnakn  ux
MPOTEKaHusI(3araxras3a,lIBETOCaIKANIMPACTBOPA).

CoaepmaﬂﬂeomeTaHyKasaHnﬁno bana
OICHUBAHHUIO bl

OeMeHTBIOTBETA:

OeMeHTBIOTBETA:

CocraBneHblypaBHEHUAIBYXPEAKIIHil, XapaKTePH3YOIHEXUMUYECKAECBOICTRA
xnopuza sxenesa (1), 1 ykazanbl mpu3HaKu UX NPOTEKAHMUS:

1) FeClz+3AgNOs=Fe(NO3)s+3AgClo

2) BBINAICHIEOCIOrOTBOPOIKUCTOr00CAIKA,;

3) FeCls+3NaOH=Fe(OH)so+3NaCl

4) BbimageHnedyporoocajika

OTBGTHpaBI/IJIbeIﬁHHOHHLIﬁ,BKHIOlIaeTBCeHaSBaHHI)IC:)HeMeHTLI

[IpaBrIIbHO3AMCAHBITPUAIEMEHTA0TBETA

HpaBI/IJ'ILHOSaHI/ICaHLII[BaBHCMCHTaOTBCTa

HpaBI/IJILHOSaHI/ICaHOOI[I/IH3JI€M€HTOTB€Ta

BCGSHCMCHTBBaHI/IcaHBIHCBepHOI/IJ'II/IOTCYTCTBYIOT

A Ol R N WO &

Maxkcumanvrvibain

24, TpoBeauTexuMHIECKUEpeaKIMUMexaypacTBopomxiopuaakesesa(l1l)uBpiOpan-HpIMU
BEILIECTBAMHBCOOTBETCTBUUCCOCTABIEHHBIMUYPAaBHEHUSIMUPEAKIINH,COOITIOIAsTIPa-BUIATEXHUKU
oezomacHocTu.[IpoBepbTe, PaBUILHONMYKA3aHBIBOTBETEHA3JaHHE2 3IpHU3HAKUIIpOTEKaHusApeakuil.  [lpu
HE0OXOAMMOCTH JIOTIOJTHUTE OTBET HJIU CKOPPEKTHPYHTE €ro.

Coniep:kaHHEOTBETAHYKA3aHHUSTIO Bann
OLIEHMBAHHUIO bl

XUMUYECKUHIKCIIEPUMEHTBBINOTHEHBCOOTBETCTBUUCHHCTPYKIIMEHK
3a7aHui024:

+ 0TOOPBEIECTBIIPOBEAEHBCOOTBETCTBUUCITYHKTaMK 3. | —3. SUHCTPYKIIHH;
* CMEIIMBAHUEBEILECTBBBINOIHEHOBCOOTBETCTBUUCITYHKTAMNU 3. 6—3.8UHCTPYKIMH

XUMHYECKHAIKCTIEPUMEHTBBIOTHEHBCOOTBETCTBUMCIPABUIAMUTEX HUKHOE30TTaCHOCTH 2
[paBunarexHUKHOE30MaCHOCTUHAPYIEHBIPUOTOOPEMTHCMENTBAHUMBEIIECTB 1
[IpaBunaTeXHUKHOE30MACHOCTHHAPYIICHBIKAKIPHOTOOPE, TAKUTIPHCMETITHBAHANBEIICCTR 0

Maxcumanvuviiibain 2

Ipunapywenuunpasun mexuuxu6e30nacHoCcmu,KomopoemoicemHuaHecmuyuepo
300P0OBbI0 CAMO20 IK3AMEHYEMO20 UNU OPYeUX YYACHHUKOS IK3AMEHd, IKCnepm 005~ 3aH
NpeKpamumy 6bINOIHEHUe IKCNEPUMEHMA 00YYAIOUUMCA

MakcumaibHoeunc1002110B3aBbIN0IHeHHepa00THI=4(.



0€

nﬂaHHpOBaHneMaTepnanaBSKnacce

TEMaTl’I‘leCKOCHJIaHHPOBaHHeTeMaTH‘ICCKOC

Ne Kou-Bo Henonb3oBanue
Tema Conepxanue [leneBastycTaHOBKAypOKa [lnanupyembiepe3yabTaThl
n/n 4acoB 000py10BaHus

1 | Meromsmosnanuss | IpakrideckaspaboraNel 3HAaKOMCTBO COCHOBHBIMH 1 YMeHHenob30BaThCAHATPE- Jlatunkremnepa-
xumun.  Okcnepu- | «M3ydeHnecTpoerusLIa- METOJaMUHAYKU BaTeJIbHBIMU TIPHOOpaAMHU TypbI(TEpMOIIap-
MEHTAIBHBIEOCHO- | MCHM) HBIH ),CTUPTOBKA
BBIXMMUHU

2 MerToabino3HaHusaB JlaboparopupionbsTNe] 3HAKOMCTBO COCHOBHBIMHU 1 OnpenensTbBO3MOKHOCTD Jarunkremnepa-
xumun.JKcnepu- | «/lOKaKoHTeMIepaTypsl METOIAMUHAYKH TIPOBEICHUAPEAKLIUANIIPO- TypbI(TEpMOIIap-
MEHTAJIbHBIEOCHO- | MOXKHOHAIrpeThBCIIIC- 116CCOB, TPEOYIONUXHArPE- HBIH ),CTUPTOBKA
BBIXUMUU CTBO?» BaHUA

3 | Meromsi nosHanns B | JlaboparopbiionbITNe2 JartenpencraBiieHueo 1 Y MeHNeBbIONPATBIPHOOPBIIA Jaruukremmepa-
xumun. Dkcrepu- | «3MEpeHHETeMNepaTypbl | tounocTHHM3MEpEHHIH(- IIPOBEICHUSAN3MEPEHMUIA, TYpPBITUIATHHO-BBIH,
MEHTAJIbHBIEOCHO- | KHICHUA BOJBI C IOMOWIBIO | pOBBIXAaTYNKOBHAHATIO- TpeOYIOLMX TOYHOCTH MOKa- TEPMOMETD,
BBIXUMUU AaTYNKATEMIIEPATypbIn TOBBIXITPUOOPOB 3aHUU. DJIEKTpUYECKast

TepMOMETpa» IJIUTKA

4 | Metompr nosuanus B | JlaboparopsiiionsrrNe3 CcopmupoBaTh npecTaB- 1 3HaTBIPOLIECCHI,IIPOTEKAI0- JlatunkTemmepa-
xumun. JKcnepu- | «ONpEIeNeHneTeMIepaTy-pbl | JIeHHEOTeMIIEpaType IMETPUILIABICHUHUBEIECTBI Typbl(TEpMOTIap-
MEHTAJIbHBICOCHO- | IIJIABJICHHUA W KPUCTAJI- TJIaBJIeHUS,00paTUMOCTH HUXKpUCTaIUIA3aLUU HBII)
BBIXUMUU JIM3alHuMEeTaIIIa» TIaBIICHUANKPHCTAIITH3A-

005051

5 | Mepponauansupie | JlabopatoprsiionbiTNed DKCIIEPHMEHTAEHOE 1 Y MeThOTINYaThBOIONPO- JlaTanKIeKTPO-
XVUMUYECKHUETIOHS- «OrnpeieneHue BOAOIpPO- OIpeNeTeHNE IUCTHIIIN- BOJIHYIOBOIYOTAUCTUILINPO- IIPOBOIHOCTH,
Tus.HucTrieBenie- BOJHONMTUCTHILTMPOBAH-HOM POBaHHOMUBOIOIIPOBO- BaHHOM,3HATh,1I0YEMY IS udpoBoiMHU-
CTBa U CMECH BOZIbD» JTHOMBOJIBI [IPOBEEHHUS SKCIIEPUMEHTOB KPOCKOIT

HCTIOJIB3YIOT IUCTHILIMPOBAH-
HYIOBOJTY

6 | [lepBoHavanbHble | JleMOHCTPAIMOHHBIHIKC- N3ydeHneXuMUIeCKIX B~ 1 Y MeThOTIMYATh(U3HYECKIE Jlarunkremmnepa-
XUMHUYECKUETIOHS- nepumenTNe 1 «Briziene- JIeHUI TIPOLIECCHIOTXUMUYECKUX e~ TYPBITUIATUHOBBINA
Trs. DU3HYECKHUEN | Hie HIOTTIOMICHHE TeM-1a — aKIUH
XUMHYECKHMESBIIC- | MIPU3HAK XHUMHUYe-
HUSA CKOMpEaKIINK»




TI€

Ne Kou-Bo Henonb3oBanue
Tema Conepxanue [leneBastycTaHOBKAypOKa Ilnanupyembiepe3yabTaThl
/i 4acoB 000py10BaHus

7 [TepBoHavanbHele JleMOHCTpalOHHBINAKC- W3yueHunesBneHuinpu 1 3HATh,4TONPUIIPOTEKAHUN [Tpubop s
XUMHYECKUETIOHS - nepumeHTNe2. «Pasnoxke-Hue | pasnokKEHUUCTOKHBIXBE- PeaKLUMOIEKYIBIBELIECTB OITBITOBCAJICK-
tus.IIpocTeien BOZBIYICKTPUYECKAMTOKOM» | ILIECTB Pa3pyLIAL0TCS,aaTOMBICO- TPUYECKUMTOKOM
CJIO’KHBIEBELIE- XpaHAOTCS(UVISBEILECTBC
CTBa MOJIEKYJISIPHBIM CTPOSHUEM)

8 | IepBonayanbhbic JIEMOHCTPAlMOHHBIIKC- | DKCIEPUMEHTATbHOEI0KA- 1 3HaTh(pOPMYIMPOBKY3aKOHAU Becbnnexrpon-
XUMHUYECKUETIOHS - nepuMeHT Ne 3. «3akoHCO- | 3aTeNbCTBOICHCTBUS3AKO0-HA YMETBHIIPUMEHSATHETOHA HBIE
TH.3aKOHCOXpa- XpaHEHUAMACCHIBE-1IECTB) MIPaKTUKE,IPUPELIEHUHAPAC-

HEHUSMACChIBE- YETHBIX3a/1a4
LIECTB

9 | Knacchiseopramu- JIeMOHCTpaIMOHHBIAIKC- OKCHEPUMEHTAIBHO OTIpe- 1 3HaThOOBEMHYIOIOTIOCO- [Tpubop ans
YECKUXCOETUHE- nepuMeHTNe4. «Onpene- JeITUThCOACPKAHUEKHUC- CTaBHBIXYACTEHBO31yXa OIpE/IENEHHSCO-
Huit.CocTaBBo3- JICHHECOCTAaBABO3/1yXa» JIOPOJIaBBO3/1yX€ CTaBaBO3/IyXa
Jyxa

10 | Knacchmeopranu- ITpaxrieckaspadoraNe2 CHHTE3COTMU3KICITIOTHIN 1 YMETBIPOBOAUTHIPOCTEN-IIHE [ndposoiimu-
YECKUXCOEIUHE- «Ilomy4yeHreMe THOTOKY- OKCHaMeTallia CHUHTE3BI HEOpPraHUYEe- CKHUX KPOCKOII
Huii.CBOKCTBA mopoca» BEILIECTB CHUCIIOIb30Ba-HUEM
KHCIIOT. MHCTPYKLIUU

11 | PacrBopsr JlaboparopHprionbNeS HccnenoBaTe3aBUCUMOCTh 1 Nwmetsnpencrasienneopas- Jlarunkremmnepa-
«M3yueHne 3aBHCHMOCTH PacTBOPUMOCTUOTTEMIIE- HOW 3aBHCHMOCTHPACTBOPH- TYPBIIUIATHHOBBIN
PacTBOPUMOCTHBCIICCTBAOT patypsl MOCTH BEIICCTB OT TEMIIEpa-
TEeMIIEpaTypbI» Typbl

12 | PacrBops! JlaGopatopHbiiorbITNeo [ToKa3aTh3aBHCAMOCTD 1 | Ymers ucioms3osatsimdpo- | Lingpooiivu-
«HabmonennezapoctoM PacTBOPUMOCTHOTTEMITE- BOMMHKPOCKOIIAN3YYe-HHSA KPOCKOIT
KpPHUCTAJJIOB paTypsl (OPMBIKPUCTAIIIOB

13 | PactBOpHI. JlabopatopHbIAOIBITN7 CdopmupoBaTBITOHS TS 1 VMeThIpesicTaBIeHneopa3- | JlaTdankremmepa-
«[TepechimeHHbBIpac-TBOP» «paz0aBICHHBIAPACTBOPY, JIMYHOWHACHIIIEHHOCTAPAC- | TYpHIILIATHHOBI

«HACBIIICHHBIPACTBOP, TBOpapacTBOPSIEMbIMBELIE-

«MIEPECHILLICHHBIPACTBOP)

CTBOM




lMpodonkeHue

Ne Koi-so Henonb3oBanue
Tema Conepxanue [leneBastycTaHOBKAypOKa [lnanupyembiepe3yabTaThl
/i 4acoB o0opynoBanus
14 | PacrBopsr IpakTrdeckaspaboraNe3 CdopmupoBatbIpesicTaB- 1 VMeTbonpeenaTbKOHIEH- JlataukonTude-ckoit
«Ornpe/ieneHHCKOHIICH- JICHUEOKOHLIEHTPalluNBe- TPaLUIOPACTBOPA, UCIIOJB3YS IUIOTHOCTH
TPallMUBCIICCTBKOJIOPH- IIECTBANKOIMYCCTBEHHOM HHCTPYKIUEO
METPHYECKUMIIOKATHOPO- aHAIIH3e
BOYHOMYTPapUKY»
15 Kpucramnoruapa- JlaboparoprbiiionbITNeS CcpopmupoBatbIOHsTHE 1 3HATHCIIOCOOHOCTBKPHUCTAI- Jlatunkremmnepa-
TBI «Onpezenenueremnepary-pst | «Kpucrannoruapary JIOTH/IPaToOBPa3PyILIATLCIIPU TYPBIIUIATUHOBBIH
Pa3I0XKCHUA KpUCTAJI- HarpeBaHuu
Joruapara»
16 KnacciHeopranu- IIpaxreckaspadoraNed CdopmupoBaTbmpescTaB- 1 VmersonpenemtspHpac-TBopos | AaTaukpH
YECKUXCOETMHE- «OnpenenennepHpacTBo-poB | nermeopHcpeplkakxa-
H1.OCHOBaHMs KHCJIOT U IeI0YCH» PAKTEPUCTUKUKUCIIOTHO-
CTH pacTBopa
17 | Knaccemeopramn- JlaboparoprbiitonbITNeg CdopmupoBaTbIipesicTaB- 1 IpumMensThymenusmoonpe- | AardukpH
YECKUXCOEIMHE- «OnpenenennepHpas- nenueomkainepH Jenennto pH B npaktuueckon
Huil.OCHOBaHUs JIMIHBIXCPE JACATEIIbLHOCTU
18 KnacceiHeopranu- JlaboparoprbiitonsiTNel0 OKCIIEpUMEHTAIbHO/I0KA-3aTh 1 [TorMMaTbCyIHOCTBIPOLEC-CA HarunkpH,no3a-
YECKUXCOEIMHE- «PeaKiisAHeHTPAITH3A- LK. XUMHUYECKHE CBOWCTBA HEUTpaTH3aLMUIIPHMeE-HATh TOPOOBEMAKUI-
HUI. XUMUYECKUE JIeMOHCTPAIIMOHHBIH OCHOBaHUM TPOLIECCHENTPAIN3a-1U1HA KOCTH,0I0pEeTKa,
CBOICTBAOCHOBA- okcrepumeHT Ne 5 «OcHo- TPaKTHKE JATUHKTEMIIEpa-
HUM BaHHﬂ.TeHHOBOﬁ3q)(1)eKT TprIHHaTHHO-BLIﬁ,
PeaKIK TAPOKCHAHA- TPUS JaTUMKIaB-TICHHS,
C YTJIEKHCIIBIM Ta30M» MarHuT-Has
MelainKa
19 CaoiicTBaneopra- JlaboparoprbrionsiTNel 1 Hcnonp3osarsronyyes- 1 Y MeTbONPEAEIATEKUCIIOT- HarunkpH
HUYECKUXCOCHU- «OrnpeIeeHUEKUCIIOTHO-CTH HBIC3HAHUSALISOTIPEE- HOCTBIIOYB
HEHUI IIOYBBI» JIEHUSAKUCIIOTHOCTHpAC-

TBOPOB




Ne Kou-Bo Henonb3oBanne
Tema Copep:xanne [leneBasiycTaHoBKaypoKa IL1anupyemsbiepe3yabTaThl
n/n 4acoB 00opya0BaHUs
20 | Xnumu4eckascBsi3b | JIeMOHCTPALMOHHBIONBIT [TokazaTh3aBUCUMOCTD 1 YMeTb onpenenats Tan Kpu- Jarunkremnepa-
No6«Temmeparyparutas- (U3MIECKUXCBONCTBBE- CTAJUIMYECKUX PELIETOK I10 TYPBITIATHHO-BBIH,
JICHUABCIICCTBCPA3HBIMU IIECTBOTTUIIAXUMHIECKON TEMIIEPATYPETUIABIEHUS JIATYHK TEM-
PELETOK» TapHBbIit
TematuyeckoenianuposanueyyedHoromaTepuanasIxiIacce
Ne Tema Copep:xanne [leneBasiycTanoBKaypoKa Koi-Bo | Ilnanmpyembiepe3yabTaThi Hcnonb3oBanie
n/n 4acoB 00opy10BaHus
1 TeopusnexTpo- JleMOHCTPALHOHHBIHOIIBIT [Toxa3zaTb,utopacTBOpe- 1 3HaTh,4TOPACTBOPE- Jlatyukremmnepa-
JINTHYECKON TIUCCO- Nol <<TGHHOBOﬁ3(1)(1)eKT HUEBELIECTBUMEETPAL HI/IC—(I)I/IBI/IKO'XI/IMI/I‘ICCKI/Iﬁ TypBIHJIaTI/IHOBBIfl
Uanuu PacTBOPCHUABCILICCTBB IPU3HAKOBXUMUYECKOH rmporecc
BOJC» peakuuu
2 TeopusanexTpo- IpakTieckaspaboraNel Brenenunenonatuii«aonex- 1 VMeTh 3KCTepUMEHTAIBHO JlaTauranextpo-
JIUTHYECKOM/INCCO- «OMeKTPOIHTHINHEAIICK- TPOTUTHUKHENIEKTPO-TIUT» ONPEAENATEIIEKTPOIUTHIN [IPOBOJIHOCTH
yanuu TpOIUTBD? HEDIIEKTPOJIATEI
3 Teopusnexpo- JlaGoparoprsiitorsiTNel CdopmupoBatbipe/cTas- 1 3HaTh,KaKOEBIIMSIHUEOKA- JlaTunkanexTpo-
JIUTHYECKOMHCCO- «BmustHuepacTBopuTersiHa JICHUCOBIUAHUMPACTBO- 3bIBACTBOAAHAAMCCOLIMA- IPOBOJHOCTH
IUanuu ANCCOIHNAIINIO» pHUTEIIHAIMCCOLUAIIHIO IIUIOBEIIECTBA
NIEKTPOJIUTA
4 Teopusianektpo- JlaGoparopHbiiorbITNe2 OKCrepUMEHTaTbHOBBECTH 1 VMeThonpeensIThCUITbHBIEH Jlarauranextpo-
JUTHYECKONIUCCO- «CrbHbICHCTa0BICYTICK- MIOHATHE«CIA0bIIIEK- CI1a0BIEANIEKTPOIUTHICIIO- IIPOBOIHOCTH
rwany. CHITbHBEIEN TPOJIUTBD» TPOJIUT» MOIIbIOIATYMKAIIEKTPONPO-
crabbIeaNIeKTPO- BOJJHOCTH

JINTBI




lMpodonkeHue

IIpooondicenue
Ne Tema Coaep:kanue IleeBastycTaHOBKAypOKa Kor-Bo | Ilnammpyembiepesynbtarer | Henmoansoanme
n/n 4acoB o0opynoBanus
5 | Teopusnextpo- JlaboparoprbiitorbTNe3 CdopmupoBatbipe/icTaB- 1 3HaTB3aBHCHUMOCTBAIEKTPO- Jlarauxanextpo-
JUTHYECKOMTICCO- «3aBHCHMOCTBIIEKTPO- JICHHE O 3aBHCUMOCTH IIPOBOAHOCTUPACTBOPOBOT IIPOBOTHOCTH
nuanuu IIPOBOAHOCTUPACTBOPOB 3NIEKTPONPOBOHOCTHU pac- KOHLIEHTPALUAOHOB
CHJIbHBIX3JICKTPOJIMTOBOT TBOPOBOTKOHLICHTPALIUK
KOHUCHTPALIUMMOHOB) HWOHOB
6 TeopusnexTpo- IlpaxrideckaspadoraNe2 3aKpenuTh NpeICTaBICHUEO 1 VYMETh IKCIIEPUMEHTAIBHO Jlarunxanexrpo-
JIUTAYECKOMIUCCO- «Ompegienenne KOHIEH- 3aBUCUMOCTHUIIIEKTPO- OIPEAEIATEKOHLICHTPALIUIO IIPOBOJHOCTHA
Mauuu TpaluK COJHM IO SJIEKTPO- [POBOAHOCTHPACTBOPOBOT COJIUBPACTBOPECIIOMOLIBIO
[pOBOAHOCTHPACTBOPAY) KOHIICHTPALIMMMOHOB JATYMKAIIEKTPOIIPOBOHO-CTH
7 TeopusanexTpo- JlaGoparoprbiitorbITNe4 HccnenoBarsocobeHHOCTH 1 [IpumeHsITE3HaHUAOpEeaK- JlaTunkanekTpo-
JUTHYECKOMICCO- «BsanmMoieiicTBHErnIpoK- MPOTEKAHUSIPEAKIINUHE - IMUHENTPATN3alMUBHHBIX IIPOBOJHOCTH,
IHALUH. CHIa0apHsACCEpPHONKHC- TpajaIu3anuu YCJIOBUSX z[o3aT0p06LéMa
Peaxiymiionsoro JIOTOM» JKUIKOCTH,010-
oOMeHa peTka
8 Teopusanexpo- JlaboparoprbiitonbITNeS DKCIIepUMEHTAIbHOIIOKA- 1 3HaTh,UTOBCEPACTBOPUMBIEB | JlaTumKaneKTpo-
JIUTHYECKOM/INCCO- «O0pasoBatHeconeiiam- 3aTh0OPa30BaHHEHOHOB BOJIECOIUABIIIIOTCSACHIIB- MIPOBOIHOCTH
LHaIH MOHMU? MpHUpEaKIMaMMUaKac HBIMMDJIEKTPOJIMTAMU
KHCII0TaMH
9 XMMHUYECKHEepeaK- JlaboparoprbiitorbITNeG N3yyenneokucmTensHo- 1 NmerbnpencraBnenneore- Jlatankremmnepa-
LUY. «3yyeHnepeaKIMB3an- BOCCTAaHOBHTEJIbHBIX TPO- TJI0BOMA(P(HEKTEOKHCITH- TYPBIILUIATHHOBBIN
OxucanTensHo- MOJIEHCTBHACYIb(UTaHA- LIECCOB,IIPOTEKAIOIINXC TEIIbHO-BOCCTAHOBUTEIIBHBIX
BOCTaHOBHTEIIb- TPpHACIICPOKCHIAOMBOIO- BBIJICIICHUEMOHEPT U peakimit
HBIEPEAKIIUN pona»

(OBP)




S€

Ne Tema Copep:xanne [leneBasiycTaHoBKaypoKa Koi-so | Ilnanupyembiepe3yabTaThl Hcnoas3osanue
/i 4acoB o0opynoBanus

10 XMMHUYECKUEpeaK- JlaboparoprsiionsiTNe7 Jloka3zaTb,4ToBIpOLIECCE 1 NmetsnpencraBnenusopas- HarauxpH

1uu.OBP «M3menenmnepHaxoze nporekanustOBPBO3MOK- JINYHBIX PO KTAX OKHCITH-
OKHCITUTCIIbHO-BOCCTAHO- HOOOPa30BaHUEKHUCIIOTHI TEIbHO-BOCCTAHOBUTEIBHBIX
BUTCJIbHBIXPCAKIUK WIIHIIEIIOYH peaKuHﬁ

11 | Xuvmaecxuepeax- JlaboparoprbiiionbITNeS KonmuectBeHHOOXapakTe- 1 3HaTh, YTO METAILIBI ABJAIOT- ¢l | JlaTunkHampsoxe-

uun.OBP «CpaBHHTE/bHASIXapaKTE- PU30BaTbBOCCTAHOBHUTEIb-HYIO BOCCTAaHOBUTEIISIMU C Pa3- HOM | HUS
PUCTUKABOCCTAHOBUTC/Ib- CHOCOOHOCTHMETANI-TIOB BOCCTAHOBUTEJIBHON  CIIO-
HOMCIIOCOOHOCTHMETAIT- COOHOCTBIO
JIOB»

12 X¥MHYECKUEPEaK- | JleMOHCTPALMOHHBIEOTbI-ThI W3yunTh 3aBUCUMOCTB CKO- 2 3HaTh3aBUCUMOCTHCKOPOCTH [Tpubopamsun-
1un.Cropoctbxu- | Ne 2 «V3yueHue Bius- HUS | POCTHPEAKIUUOTPA3INY- peaKIMHOTPa3TMYHBIX (haK- JIOCTPALUH3aBH-
MHMYECKOUPEAKIMM | Pa3IMYHbIX(PaKTOPOBHA HBIX(PAKTOPOB TOPOB—TEMIIEPATYPBI,KOH- CHMOCTHCKOPO-CTH

CKOPOCTBbPEAKLIH» LEHTpalMApearupyoIInXBe- XUMHUYECKON
LIIECTB,KATAIN3aTOPa,IPUPO-Ibl | PEeaKIMUOTYCIO-
BEIIECTB, IO AN BUU
COIIPUKOCHOBEHUS BEILIECTB

13 | HemeramsL.Iano- JleMOHCTPAIOHHEIHONIEIT OKCIIEpUMEHTATbHOEH3Y- 1 3HaTh(QU3MUECKHeNXUMHYE- Amnmapar s

TeHBI Ne3«Usyuenneusie- yeHne QPU3NIECKUX U Xu- CKHE CBOWCTBA I'aJIOT€HOB. TPOBEIICHUAXH-
CKUXHUXUMHYECKUX MUUYECKUXCBOMCTBXJIOpA Y MeTh3aInChIBaTbypaBHE-HUS MHUYECKUXIIPO-
CBOICTBXIIOpa» pEaKIHii raIoreHOBCMeE- rieccoB(AIIXP)
TaJUIaMU,HEMETAJIAMU, UX
Pa3IMYHYOOKHUCIUTENBHYO
CIIOCOOHOCTD
14 | I'amorensr IpakTideckaspaboraNe3 OnpenemteconepxaHue 2 YV MeTbIIPUMEHATEHOHOCE- JlaTunkxnopus-
«Onpeneneruecoepxa-Hust XJIOPUI-UOHOBBUCCIIELY- JICKTUBHBIEJATUYNKHA HMOHOB
XJIOPUA-MOHOBBIIUTHEBOU EMBIXPACTBOPaX

BOZE»




9€

lMpodonkeHue

Ne Tema Coaep:xkanmne [leaeBasiycTaHOBKAYPOKa Kor-Bo | [lnanmpyembiepe3ysibTaThl Ucnoan3osanne
/i 4acoB o0opynoBanus
15 | Ceposonopor, JleMOHCTPAIMORHEIHONBIT: | [3yyuth aGOpaTOpHbIC 1 3HaTb1a00paTOPHBIECTIOCO-ObI Amnmapar s
Cynbhuab «[lomydeHrecepoBOIOPO-1a | crocOOBINONyYYEHHACEPO- TI0JTy4EHHACEPOBOIOPO-11a,ET0 IIPOBEICHUSAX U~
U3YYECHHUE €r0 CBOMCTBY. BOJIOPO/1a,eT0CBOICTBAK (u3MIecKue MXUMU-YECKUE MUYECKUXPeaK-1uii
JlaGoparopHbIHOIIBIT: CBOWCTBACYIb()HIOB CBOMCTBA. Y METBIIPO-BOIUTH (AITXP),mpu-60p
«CHHTE3CepOoBOIOpOAA. KAQuECTBEHHBIE PEAKIN Ha JUIATIONyY€e-HUs
Ka%CTBeHHBIepeaKHHI/IHa CEpOBOIOPOANUCOIHN ra3oBwIManmapaT
CepPOBOAOPOUCYITb(DU-TTBI» CEPOBOIOPOJHONKHUC-TIOTHI, Kunma
COCTaBIISIThCOOTBET-CTBYIOLLUE
YPaBHEHHUS XMMH- YECKUX
peakuuit
16 | HemeramstOken- JleMOHCTPALHOHHBIHOIIBIT N3yunrscBoiicTBacepHu- 1 3HaTb(U3NUCCKHUEMXUMUYC- Annapar st
npicepbl.Cepan- | Ned«lsyuenuecsoiicts cTororasa CKHECBOICTBACEPHUCTOTOTA3a. | TIPOBEICHHSXH-
CTAsIKMCIIOTA CEpHHACTOrOra3ancepHu- YMeTh3aInChIBATbY PABHEHUS MHYECKUXPEaK-LIHH
CTOMKHCIIOTBI» peakIMira3acBoa0m,co (ATIXP)
HieJI049aMu
17 | HemerammsrAu- JlaboparopbrionbITNY ODKCTepUMEHTaIbHOI0KA- 1 3HaTh,4TOPACTBOPAMMHAKAB JlaTuuranexTpo-
MHAK «OCHOBHBICCBOHCTBAAM- 3aThIIPUHAIEKHOCTbPAC- BOJIE—CIIA0BIANEKTPO-TIHT. IIPOBOTHOCTHU
MHaKa» TBOpPAaaAMMHAKAKCIa0bIM YMeThONpEAEIATEITO
AIIEKTPOIIUTAM CBOICTBOCTIOMOILIbIO/IATYH-K2
AIIEKTPOIPOBOJHOCTH
18 | Oxcunasora(IV) JIeMOHCTPAITMOHHBIEONBI-THL: | VI3ydHTBIPOMBINILICHHBIEN 1 3HATHIIPOMBIILIEHHBIEHIIA- Tepmopesuctop-
«IlomyyeHneokcuaaazora nabopaTopHbIe CIOCOOBI 00paToOpHHIECTIOCOOBITIONY- HBIJATINKTEM-
(IV)unsyuenneerocBoicTsy; MOJTyYEHUSOKCH1aa30- yeHusokcuaasora(IV),ero TePaTypBL,JaTIHK
«OKHCIIEHNEOK-CH1aa30Ta ta(IV),erocBoiicTBa,mpu- (u3nIecKue U XUMHUIECKUE pH,naTunksmex-
(IDmooxcunaasora (IV)»; MEHEHUEBIPOM3BOJICTBE CBOWCTBA. Y METBCOCTABIIATh TPOIPOBOAHOCTH,
«Bzaumozieii-cTBIEOKCH A A30THOMKHUCIIOTHI COOTBETCTBYIOIIMEYPABHEHUS anmapatIsnpo-
azota(IV)cBomoiin XUMUYECKUXPEAKLIUM. BEJICHUAXUMUYE-
KHCIIOPOIOM,II0-Ty4eHHE YMeThoOBACHATHIIPUMEHE- CKUX peaKiui
a30THOW KHUCJIO- ThI» Hueokcuaaasora(IV)smpo- (AIIXP),maruut-
M3BOZICTBEA30THOMKHCIIOTEI HasMellajiKa




IIpooonocenue

Ne Tema Coaep:xanue [leneBasycTaHOBKAypOKa Koi-Bo | [IlnaHupyemblepe3y abTaThl Henonb3oBanne
n/n 4acoB 00opya0BaHUs
19 | Asornaskucnoran IIpaxrideckaspadoraNed OKCHEepUMEHTAIBHO OTIpe- 2 Y MeThHCTIONb30BaTbUOHOCE- JlaTunknuTpar-
e€com «OnpeIeneHneRnTPaT-HOHOBB JENUTHCOAEPKAHUEHU-TPAT- JICKTUBHBICTATYNKN IS HOHOB
IATAaTCJIbHOM PAaCTBOPEY HOHOBBpPAaCTBOpax OIIpEACICHUSINOHOB
20 MunepanbHbie JlaGoparoprsiiionsTNel 0 OKCIIEPUMEHTAIbHOPA3IH- 1 VMeTb 3KCIEPUMEHTATIBHO JlaTumKanexTpo-
yaoOpeHus «OnpeenenneamMmmuay-Hoi 4aTh MOYEBHHY W MHUHE- OINPEAETIATEMOUYEBUHY MPOBOAHOCTHU
CCIIMTPBIMMOYCBHUHBI» paJII)HI)ICYIIO6peHI/I$I
21 | MeramwmKamb- JlaboparopubiionbtNel 1 OKCIIepUMEHTaIbHOYCTa- 1 3HATECBOMCTBACOE TMHEHHI JlaTumnkanekTpo-
. CoenrHeHns «B3auMoIeliCTBUEN3BECT- HOBUTHLOOpa30BaHKE KaJIbLIUSIMETO3HAUYCHUEB IIPOBOJHOCTH,
KaJTbLIMA KOBOMBO/IBICYITICKHCITBIM CPEAHENHUKHUCIION COJIH IPHPOJICHKN3HUIEIIOBEKA MarHuTHasMe-
ra3omy aJKa, mpuoop
JUTATIONYYEHUS
Ta30BHIIMAIIIA-PaT
Kurnma
22 | Metamr)Keneso | JlaboparopHsiiiomnsitNel2 HccnenoBaThaporece 1 3HaTh, 9YTONPOLECCKOPPo-3uH | HATUMKIABICHUS
«OxucreHnexRene3ao AMETPOXUMUIECKOUKOPPO- MeTaJJIOB  NIPOTEKaeT B
BIIAJKHOMBO3IyXE» 3UNKEIIE3aBBO31yXE MIPUCYTCTBUUBOABIMKUCIIO-

pozaa.3HaTb(haKTOPbL, yCKO-
PSTFOLITHENPOIIECCKOPPO3UH
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