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BBenenue

B 00yueHnn xumun 00JbIIOE 3HAYEHHE UMEET SKCTIEPUMEHT. AHAIM3UPYS Pe3yJIbTaThl IIPOBEIEHHBIX
OIIBITOB, Y4YalIUCCH y6e>1<11a10Tc;1 B TOM, 4YTO T€ WJIU UHBIC TCOPETUUCCKUEC MTPECACTABICHUA COOTBETCTBYIOT
WA NPOTUBOpPEYAT PCAJIBbHOCTH . Tonbko OCYIICCTBIIAA XUMHYECKUH OKCIICPUMCHT MOKHO IIPOBCPUTH
JIOCTOBEPHOCTh MPOTHO30B, CIEIAHHBIX HA OCHOBAHMHM TEOpHH .B mpoiecce sKCIepUMEHTABHOM paboThI
yyamuecss mpruOOPETAIOT OIBIT TIO3HAHKMS PEATbHOCTH, SBIAIONIMICSA BXHBIM JTanoM (QOPMUPOBAHUS Y
HUX YOeKIeHUH, KOTOPbIE, B CBOIO OYEPE/lb, COCTABIAIOT OCHOBY HAy4HOTO MHpPOBO33peHus . Peammsarms
YKa3aHHbIX ueneﬁ BO3MO’XKHA MIPHA OCHAIICHMUU IIKOJIBbHOI'0 KaOUHETa XNMHUH COBPCMCHHBIMU HpI/I60paMI/I H
obopyoBaHueM . B pamkax HamuoHaiIbHOTO mpoekTa «O0pa3oBaHUE» ITO CTAO BOSMOKHBIM Oiaroaaps
CO3/IaHMI0 B 00IE00Pa30BaTENbHBIX OPTaHU3AIMAX, PACTIONOKEHHBIX B CEMBCKOW MECTHOCTH M MAaJbIX
ropojiax, HEHTPOB 0Opa30BaHHS E€CTECTBEHHO-HAYYHOW M TEXHOJIOTHMYECKOM HampaBieHHOCTeH «Toukn
pocta» . Buenpenue 3toro 060pya0BaHMS MO3BOJUT KAYECTBEHHO M3MEHUTH TIPOLECC OOYUCHUS XUMHUH .
KonmuuecTBenHble SKCIIEPUMEHTBI MO3BOJAT MOMYYaTh JOCTOBEPHYIO HH(OPMALIMIO O MPOTEKAHUH TEX I
WHBIX XUMHWYCCKUX IIporeccax, o CBOMCTBaX BCHICCTB . Ha ocHoBe MOTYYCHHBIX OSKCIICPUMCHTAIBHBIX
OAaHHBIX 06y‘IEICMBIe CMOTYT CaMOCTOATCIIBHO ACJIATh BbIBOIBI, O606IHaTL PE3yIbTaThI, BBIABJIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT CIOCOOCTBOBATH TIOBBINICHHIO MOTHBALMU OOYYEHUS
IIKOJIBHUKOB.

Ienb u 3agaun

+ Peanm3zanusi OCHOBHBIX 00I11€00pa30BaTEIBHBIX MPOTPAMM MO0 YYE€OHBIM TpEaMETaM
€CTECTBEHHO-HAYYHOH HANPABJICHHOCTH, B TOM YHCJIE B PAMKaX BHEYPOUHOH AESTENHHOCTH
00yJaroImXcs;

+ pa3paboTKa M peanu3alys pasHOypPOBHEBBIX JOMONHUTEIbHBIX 00IIE00pa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOI HAMPaBIEHHOCTH, & TAKXKe MHBIX TPOrpaMM, B TOM YHCIE B KaHUKYJAPHBIH
HEepHOI;

*  BOBJICUCHUC yHALIUXCA U IIEAArOrHYCCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBHOCTD,

* OpraHu3auys BHEY4eOHOH NEeATEeNbHOCTH B KAHMKYIAPHBIA TepHoj, pa3paboTka M peaiu3auus
COOTBETCTBYIONIMX 00pa30BaTebHBIX TPOrPaMM, B TOM 4YHCJIE JUIA Jarepeil, OpraHu30BaHHbIX
00pa3oBaTENbHBIMU OPTaHU3ALUAME B KAHUKYIISIPHBIN TIEPHOJ;

* IIOBBILICHHUE HpO(b@CCI/IOHaHI)HOFO MacTEpCTBa MeAarort4yeCKux pa60THI/IKOB LEHTpa, pCATU3YIOIIUX
OCHOBHBIC 1 JOIIOJHHUTCIIBHBIC 061].[60 Pa30BATCIBHBIC ITPOTPAMMABI;

Cosnanue ueHtpa «Touka pocTa» TNpeAmnonaraeT pa3BUTHE 00pa3oBaTENbHON HHMPACTPYKTYPHI
001eo0pa3oBaTebHON OpraHU3auK, B TOM YUCIE OCHAIEHHE 0011e00pa3oBaTeNbHOI OpraHi3aIi:

+ 00opyHoBaHHEM, CpelCTBaMH OOyUCHUS] U BOCIIMTAHUS IS U3y4YeHUs (B TOM YHCIE JKC-
MEePUMEHTANBHOT0) IPEMETOB, KYpPCOB, MUCUUIUIMH (MOJYJEH) ecTeCTBEHHO-HAYYHON
HAIIPaBJICHHOCTU MPH Pean3aliiid OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM U JI0-

ITOJIHUTCIIBHBIX O6H.l€06p330BaTCJ'IBHI>IX porpaMM, B TOM 4YuCJIC IJIA PACIIAPCHUA CO- ACPIKAHUA
y‘le6HLIX IIpeaAMCTOB <<(DI/I?>I/IK8.», <<XI/IMI/IH)>, <<BI/IOJ'IOFI/I}I>>;
060py,I[0BaHI/ICM, CpeacTBaMu 06yquH>1 A BOCHHTaHuA I pealiu3alluid IporpaMm J0-
TMOJIHUTCIIBHOI'O 06p8.30BaHI/I$[ CCTCCTBCHHO'HaquOﬁ HAIIpaBJICHHOCTH,

* KOMIIBIOTEPHBIM M HHBIM 000PYIOBAHHEM .

CoBpeMeHHbIE IKCTIEPUMEHTAIbHBIE UCCIEN0BAHMS [0 XUMUU YKe TPYIHO MPEICTAaBUTH 0€3
UCTIOb30BaHMs HE TONBKO aHAJIOTOBBIX, HO U HU(POBBIX U3MEPUTETHHBIX MPHOOPOB . B
®enepansaom ['ocymapersennom Obpasosarensiom Crangapre (OI'OC) mpomucaHo, 4TO OfHEM
U3 YHUBEPCAIBHBIX YUeOHBIX JEHCTBUI, TPHOOPETAEMBIX YYAIIUMUCS, TOJKHO CTAaTh YMEHHE
«TPOBEICHUS OTBITOB, MPOCTHIX HKCIEPUMEHTANBHBIX HCCIEJ0BAHMH, MPAMBIX M KOCBEHHBIX
M3MEPEHHIl C MCTIONb30BAHMEM AHAOTOBBIX U I(POBBIX N3MEPHUTEIBHBIX TIPHOOPOBY.



V4eOHBIi KCIEPUMEHT 110 XUMHH, TIPOBOAMMBIN HA TPAJAUIMOHHOM 00OpPYAOBaHUH, 0€3
npuMeHeHns IH(POBBIX 1abOPaTOPHii, HE MOKET TO3BOMUTD B MOTHOM MEpe PEIUTh BCE 3a1a4l B
COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PAIOM PUUKH:

* TPaAUIIUOHHOC IIKOJBbHOC 060py1IOBaHI/IC HA3-3a OTPAaHUYCHUSA TCXHUYCCKUX BO3MOXHOCTEH He
MO3BOJIACT IPOBOAUTE MHOTME KOJIMYCCTBCHHBIC UCCIICIOBAHNA,

* JIMTCIBHOCTD IPOBEACHUA XUMHICCKUX I/ICCHGIIOB&HI’IFI HE BCCrAa COIacyercs C
JUTMTCJIBHOCTBIO YUCOHBIX 3aHATHUM

*  BO3MOXHOCTH IIPOBCACHNUSA MHOTHUX I/ICCHCIIOB&HI’II\/JI OrpaHn4YuBaCTCA Tpe60BaHI/I${MI/I TEXHUKU
0€30MacHOCTH U JIp .

Hudpposas madbopaTopus MOTHOCTBIO MEHSET METOIUKY M COIEpKaHHWE SKCIEPUMEHTAIBHOM
JNIeSTEHHOCTH W PElIaeT BBIMIETepeunciIeHHble mpodneMpl. [IMpokuil CreKTp aTdMKoB MO3BONSAET
y4amuMcst 3HAKOMUTEBCS € TTapaMeTpaMi XUMIIECKOTO SKCTIEPHMEHTA He TOJBKO Ha KAayeCTBEHHOM, HO M
Ha KOMMYECTBEHHOM YpoBHE . LlipoBas mabopatopus Mo3BONSET BECTH JUTEIBHBIN KCTIEPUMEHT JIAXKE B
OTCYTCTBHE IKCIIEPUMEHTATOPA, @ YaCTOTa MX M3MEPEHNH HETIO/[BIACTHA YeTOBEYECKOMY BOCTIPHATHIO .

B mporecce QopMupoBaHUS AKCIIEPHMEHTATBHBIX YMEHHH YYEHHK O00y4aeTcst MpeNcTaBiATh
nH(popmalrio 00 Uccae10BaHNU B YETHIPEX BUAAX:

* B Bep6aHBHOMZ OMMUCBIBATHL OKCIOEPUMEHT, CO31aBaThb CJIIOBECHYIO MOJCIIb OKCIECPUMCHTA,
Q)HKCHpOBaTB BHUMAHHEC Ha U3MEPACMBIX BETMYNHAX, TCPMUHOJIOTHUH;

* B TaOJMYHOM: 3aIOJHATH TAOJHIIBI TAHHBIX, JIEKAIINX B OCHOBE MOCTPOCHHUS rpaduKoB (TIpH ITOM Y
YYAIIUXCS BOSHUKAET TIEPBUYHOE MPEACTABICHHE O MAacIITabax BETMINH);

B TPa(iIecKOM: CTPOUTH TPAQHUKH MO TAONMYHBIM JJAHHBIM, 9TO JAET BO3MOKHOCT MEPeXo/a K
BBIIBIKEHHIO TUTIOTE3 O XapaKTepe 3aBUCHMOCTU MY BEMUNHAMHE (TIPH ATOM YUUTENh TOKA3hIBAET
TIPEMMYILECTBO B BU3YaNH3aLMK 3aBUCUMOCTE MEX/TY BE/H- YNHAMK, HAMMISAHOCTh U MHOTOMEPHOCTB); B BH/IE
MaTeMaTHYECKUX YPAaBHEHHUH: JaBaTh MaTeMaTHUYECKOE OMKMCAHNE B3aMMOCBS3H BEIMUKH, MAaTeMaTHYECKOE
060011eHue.

[lepexon OT Kax0ro sTama mpeacTaBieHus HHGOPMALUK 3aHUMAET JIOBOJIBHO OOJBIION MPOMEKYTOK
BpeMeHH. B 7—8 kiraccax 3ToT mpoiiecc HeoOX0 UM, HO B CTapIIAX KIaccax MOXKHO OBIIIO ObI 3TO
BpeMs [IOTPaTUTh Ha pellieHre 0osiee BaKHBIX 3a/1au. B 3ToM miaHe nu¢poBbie 1ab0paTOpuu CyIIECTBEHHO
OKOHOMSAT BpeMs. DTO BpeMs MOXHO moTpatuth coriacHo ®I'OC nHa dopmupoBanme
HCCIIeI0BATEeIbCKIX YMEHH YUaIuXcs, KOTOPbIE BBIPAsKAIOTCA B CIIEAYIOIIUX ACHCTBUSIX:

* ONpezieNneHne mpodIeMBL;

*  TIOCTaHOBKA MCCIIE/I0BATEIBCKOH 3a/1aul;

* TUIAHMPOBAHHE PELICHUS 3a/1au;

* TIOCTPOEHHE MOJIENeH;

*  BBIIBWIKEHHUE TUIOTES;

* JKCTIEpUMEHTAIIbHAS MPOBEPKA THIOTE3;

*  QHAJIU3 JaHHBIX SKCTIEPUMEHTOB MM HAOIIOACHHIL;
* (hopMy;THpOBAHHE BEIBOJIOB.

[ocneHue Tozpl y yyammxcs HaOmoxaeTcss HU3Kas MOTHBAIMA M3YYEHHS eCTECTBEHHO-HA- YUHBIX
JMCIMIUTMH ¥ KaK CJeJICTBUE NajleHHe KauecTBa 00pa3oBaHusL.

[TocraBnsemble B IIKOJIbI COBPEMEHHBIE CPEACTBA 00yueHHs, B paMKax MpoekTa «Touka pocTay
COTEpKaT KaK y)Ke XOpOLIO M3BECTHOe 000pYHOBaHHE, TAaK M MPUHLMIMAIBHO HOBOE. JTO HU(pPOBBIE
nabopaToOpuu U JaTYMKOBBIE CHCTEMbL. B OCHOBY 00pa3zoBaTembHON MpOrpamMMbl 3al0KEHO MpUMEHEHHE
udpoBex naboparopuil. TemaTuka NPeITOKEHHBIX 3KCHEPUMEHTOB, KOJNMYECTBEHHBIX OIBITOB
COOTBETCTBYET CTPYKType MpPUMEpHOH 00pa30oBaTeNbHOW MPOTPaMMBl MO XUMHH, COJEPKAHUIO
®enepanbHOro rocyaapctseHHoro odpasosarensHoro craniapra (®I'OC) cpexnero (monHoro) o6ruiero
o0pa3oBaHusL.

PaccMoTpeHHble B MOCOOMH OMBITHI TPOLUIA IIMPOKYIO amnpobaruio. MHOTOJETHSS MpaKTHKa
HCTIONB30BaHUs XUMHUeckux nmpubopos, LIJI B mikone mokasana, 4To COBpEMEHHbBIE TEXHUUECKHE



cpenctBa O0y4YeHHs HOBOTO IMOKOJNEHHsS MO3BONAIOT HOOMTHCS BBHICOKOTO YPOBHS YCBOCHHS Y4eOHOTO
MaTepuana, yCTOIYMBOTO POCTa MO3HABATEIBHOTO HHTEPECA IIKOJIBHUKOB, T.€. TIPEOI0TIETh Te MPOOIEMBI, O
KOTOpPBIX TaK MHOI'O IrOBOpPAT, KOrJa pe€yb 3aXOAUT O COBPEMCHHOM IIKOJbHOM XHUMHWYCCKOM

00pa30BaHUML.



Onucanue MaTepHaﬂLHO-TeXHH‘leCKOﬁ 0a3bI HEHTPa

«Touka pocTa), HCIOJb3YEMOI'0 AJIs peaﬂl/l3alllfll/106p330BaTEJIbeIX IporpamMm B paMKax
npenoagaBaHvusi XuMnun

MarepuanbHo-TexHuyeckas 0aza nentpa «Touka pocTa» BKIHOYAeT B ce0sl COBPEMEHHBIE U KJIACCHUECKHE
npubopsl. [locneaHue NpoII MHOTONIETHIOKO anpo0aluio B LIKOJIE U MONYYUIN IPU3HAHUE Y YUUTENeH XUMUH.
K HuM oTHOCSATCS: pubOp JUIsS TEMOHCTPAIIMH 3aBUCHMOCTH CKOPOCTH PEAKIHH OT Pa3IM4HbIX (haKTOPOB,
anmapat s MPOBENCHHS XMMHYECKHX PEaKiuil, puOOp I OMBITOB C IEKTPHYECKAM TOKOM, TPUOOp Ui
U3Y4YEHHsI COCTaBa BO3JyXa M MHO- TME€ JpPYTHe. YUHTHIBAs NPAKTHMYECKUH OIBIT NPHMMEHEHHS JAHHOTO
000py10BaHHS HA YPOKAX XUMWUH, MBI Ja/[UM JIHIIb KPaTKoe Omucanue mpruoopoB. OCHOBHOW aKIEHT cellaeM Ha
onwuca- HA¥ (P POBBIX JTa00PATOPHUIA M MX BO3ZMOKHOCTSIX.




Hugposaa (komnvromepnasa) nabopamopus (IIJI), nporpaMMHO-anmapaTHeIl KOM- ILIEKC,
JIATYMKOBASA CHCTEMA — KOMIUIEKT Y4eOHOro o0OpyHOBaHUS, BKIIOYAIOLIMH H3- MEPUTEIbHBI ONOK,
uHTepderic KOTOPOro MO3BONSET 00ECTIEUNBATH CBSI3b C MEPCO- HABHBIM KOMITBIOTEPOM, M HabOp

1
JIATYMKOB ™, PETUCTPUPYIOIIMX 3HAUEHUS PA3INYHBIX (PU3UUECKHX BETHUHH.

Jlamyukx memnepamypsl nAAMUHOGLI — TPOCTOM W HAAEXHBIA NATUMK, NpeJHA- 3HAYEH [
M3MEPEHHUS TEMIIEPATYPhl B BOJHBIX PACTBOPAX U B Ta30BbIX cpenax. Mmeer
pasmiunbii uanason mmepenuit ot —40 no +180 °C. Tex- Huueckue
XapaKTEPUCTHKU JJATUYMKA YKA3aHbI B HHCTPYKIUH TI0 SKCILTyaTaIlHH.

Jamuux memnepamypsl mepmonapHulil TIpeTHA3HAYCH YIS
mmepernst Temmepatyp a0 900 °C. Mcmomnb3yercs mpu BBIIOMHEHUH
pa60T, CBA3AHHBIX C U3MCPCHUCEM TEMIICPATYpP IINIAMCHHU, IUIABJIICHUA W
Pa3JI0KEHHUS BEIIECTB.

Jdamuux  onmuueckoii naomuocmu  (KOIOPHUMETp) —
NpeaHasHAYCH UId HU3MCPCHUA ONTHYECKOH TUIOTHOCTH OKpaIICHHBIX
pactBopoB (puc. 1). Vicmonb3yetcst mpu u3yde- Hiu TeM «PacTBOpbI»,
«CKOpoCTh XMMHUYECKUX PEAKIHUil», OMPEACICHUH KOHIIEHTPAlUK
OKpalll€HHBIX MOHOB WJIN CO-

Puc. 1. Jlatuuk ontiue-  CAHHCHHH.

CKOH MIOTHOCTH: | — B onvmext BXOAAT naTdmKy ¢ Pa3THYHO JUTHHOM BONH Ti0- [HE3A0 A

KIOBETBE 2 — v 0B O/HIKOBBIX HCTOMHMKOB CBeTa: 465 1 525 1w, OG- \TOBETA A HCCIIENYEMOTO
KIOBETHI COCTABNAET 4 MJI, JUTHHA ONTHYECKOTO TyTH —

BCIIICCTBA 10 MM

[onpoOHble XapakTepUCTUKH JaTIMKOB, METOIUKHI HACTPOUKH U TIpaBiJia paboThl MOXKHO HaiTH
B kuure «Vcronb3oBanue MudpoBbIx Nadopatopuil pu o0ydeHnn xumun B cpeneii mkomney. (M.: bu-

HoM. Jlabopatopus 3Hanuid, 2014. — 229 ¢.)

Jamuux pH mipenHazHaueH Ans u3MepeHus BogopojHoro mokasatens (pH). B nacrtod- miee Bpems B
KOy MOCTYMAaT KOMOWHMPOBAHHBIE NATYMKH, COBMEHIAIONIME B ce0e CTEKISHHBIA SMEKTPOA C
ANEKTPOJIOM CPAaBHEHUS, UTO JiefaeT paboTy M0 M3MEPEHUI0 BOJOPOAHOrO Mokasatens Ooiee
kom¢poptHo#. duanazon uzmepenuit pH or 0—14. Wcnons3yercs s u3MepeHus BOAOPOIHOTO
TIOKA3aTes BOJHBIX PACTBOPOB B Pa3NNy- HBIX HCCIIEN0BAHHUAX 00BEKTOB OKPYXKAIOIIEH CPEIbL.

ﬂamlllll( 3]18]('"!1)0"1)0600”06‘”1” NpeaHa3sHA4YCH [JI1 U3MCPCHUA YHCHBHOﬁ JJICKTPO- MPOBOAHOCTH
)KI/II[KOCTGI\/'I, B TOM YHCJIC U BOAHBLIX PACTBOPOB BCIICCTB. HpI/IMeHHeTCH IIpu U3y4YCHUU TCOPUU
BHCKTpOHHTH'ICCKOﬁ AUCCOUMAINN, XapaKTEPUCTUK BOAHLIX PACTBOPOB.



Jlamuuk X10pud-uonoe MCTIONb3YETCsS M KOMMYECTBEHHOTO OMpENETICHHS COMep- KaHUs HOHOB
XJIOpa B BOAHBIX PacTBOpaX, MOYBE, MPOAYKTax muTanus. K narunky moj- KIoyaeTcss HOHOCENEKTHBHBIM
anextpos (UCD) (paboumii 3meKTpo), MOTEHIHAI KOTO- POr0 3aBUCHT OT KOHI[EHTPAIIMH OMPEIETsIeMOro

MOHa, B JIAHHOM clly4ae oT KoHuentpa-iwu annonoB Cl . Iorenmman UCD onpeenstior OTHOCHTEIBHO
3NEKTPO/IA CPABHEHHS, KaK IPABHJIO, XJIOPCEPEOPSIHOTO.

Ha pucynke 2 nokasana o6mias cxema ucrons3oBanus FICO 1i1d KoauyecTBEHHOTO ompe-

JeNIeHHs] KOHIIEHTPaIln (aKTI/IBHOCTI/IZ) paszmuneix uonos: CI, NO NH+, Ca2+. OcHoBHOI

3 4
KoMIOHEHT Jiroboro UCD — memOpaHa, KoTopas pa3fenseT BHYTPEHHUI pacTBOp C MOCTOSH- HOM
KOHIIGHTpallMel OINpe/esieMOro MOHAa U HUCCIEAYyEMBIH pPacTBOp, a TAKKE CIYXHUT Cpel- CTBOM
ANEKTPOITUTHYECKOTO KOHTAaKTa M1y HuUMU. MemOpaHna o0najaer MOHOOOMEHHBIMM CBOMCTBAMH, MPHYEM
MIPOHUIIAEMOCTb €€ K MOHAaM Pa3HOTro TUIIA Pa3INyHa.

Puc. 2. YcraHoBKa [T onpeiene- HAs
KOHTICHTPAIMH (AKTHBHOCTH ) XJIOPH]I-
MOHOB B pacTBope. A: 1 —xopmyc

narumka [y onpenenenns Cl -
HOHOB; 2 — pa3béM Micro USBuma
TIO/IKJTIOUCHHS K KOMITBIOTEPY; 3 —
pazbém BNC s mozximoye- Hus
pabouero sekTpona; 4 — pazbém s
TIO/IKJTFOYCHHS JTeK- TPOJA CPABHEHHMS.
b: 1 —1oHOCe- TEKTUBHBIN HIEKTPO]
(pabouwii 1eKTpOox); 2 — MEKTPO
cpaBHe- HUSA (Xy0pcepeOpsHbIi
3MEKTPOT);3 — MATHUTHAs MEIAJIKa;
4 — 9KOpb MATHUTHOK MEIIAIKH

3ampenaercss Tporatb MeMOpaHy SeKTpoa MaibliaMU U MPUBOJUTH €€ B COMPHKOCHOBE- HHUE C TBEPABIMH
noBepxHocTsmu. [Ipu xpanenuu VICD uyBcTBUTENbHAS 4acTh AaTunka (MeM- OpaHa) JOJKHA OBITh 3allMIeHa
creLuanbHbM KonmnaukoMm. He jomyckaercs MCIoib30BaTh 3NEKTPOABI ¢ MOJTMMEPHOH MeMOpaHoil B cpenax,
CoIleprKalluX JIETYy4Yre BEIECTBA WM Opra- HU4eckue pactBoputenu. He crnenyer ucnonbzoBate MCO B
CWIbHBIX OKUCTHUTENsX. [lnurens-

2 AKTHBHOCTb HOHOB 4 — s dexTuBHasT (KaxkyIascs) KOHLEHTpalus ¢ Y4ETOM pa3IMyHbIX B3au-
MOJIEHCTBIIT MeXTy HOHaMu B pacTBope. Ilokasarens aktuHOoCTH pa = —lga. [loHaTHe OBLIO MPEATO- KEHO B
1907 r. amepukanckuM yu€HsIM . JIbroncom kak HOBas IepeMEHHAsi, IPUMEHEHUE KOTOPOH BMe- CTO
KOHLIEHTPALIMH T103BOJIAET HCTIONB30BATh I ONUCAHUSA CBONCTB PEANIbHBIX PACTBOPOB OTHOCHTENb- HO MPOCTBIE
YPaBHEHHS, IOJTYYE€HHBIE JUISl UACATBHBIX CUCTEM.



Hoe Haxoxzenue FICD B pacTBopax Kpemkux KUCIOT MM IIEN0Yell IPUBOMT K PE3KOMY U He-00paTuMOMy
COKPAIIIEHHIO CPOKA CITYXKOBI ANEKTPOIa.

damyuxk Humpam-uonoé TpETHA3HAUCH VI
KOJIMYECTBEHHOTO OMpE/IENICHIs HUTPATOB B Pa3- JUUHBIX
00BEKTaxX OKpYXKAromeH cpelsl: Boje, oBomax, Gpykrax,
KOJOACHBIX M3EIUIX U T. 1.

Mukpockon yugposoi nipeHa3HAYECH 171 U3-YUCHUS
(GOopMBbI KpUCTA/NIOB M HAOJIOJIEHUS 32 POCTOM
KPHUCTAJLJIOB.

Annapam 013 npogedenus XuMuueckux pe- aKyuil
(AIIXP) npenHa3sHadyeH Jid TOJY4YEHUS U
JIEMOHCTpAIIMM CBOWCTB TOKCHYHBIX MApOB M Ta30B. DTH
BEIIECTBA MOTYYalOTCs B KOJIOE- peakTrope, U MpH
HarpeBaHuu (Win 0e3 HarpeBa- HHUS) ra3000pa3HbIE
BEMIECTBA MPOXOAAT 4Yepe3 TOTJIOTHTEIbHBIE EMKOCTH
(Hacamku) ¢ pacTBO- paMH PEareHTOB, BCTYMAIOT C HUMU
B peakimio (puc. 3). U30bITOK ra3a MmoriomaeTcs
KHUIKMMH M TBEPIBIMH pearcHTaMHu, a Takxke
aKTUBHPO-

BAHHBIM YITIEM. AMMAapar Yaiie BCEro MCIONb3y- 0T I
e/ MOJIyYEeHUS M JIEMOHCTpAllMd CBOMCTB XJIOpa,
CEepoBOAOPOA.

1 Puc. 3. Anmapat 171 MPOBEJICHHS XUMIUIECKHIX pe-aKiluii
(AIIXP): 1 — nmByropnas Kojba-peakTop;
2 — nenuTeNbHas BOPOHKA 715 paOOTHI C TOKCHY- HBIMU
\ BEIIECTBAMH, T103BOJIAET J00ABIATH HEOOX0- TUMOE
KOJIMYECTBO JKUIKOTO PEareHTa B PEakMOH-HYI0 CMECh,
He JI0NycKas pasrepMeTu3anuy nprudo-pa; 3 — EMKOCTH
(HacazKu) 1711 KUIKKX peareHToB(MOrIoTHTeNeH); 4 —
KOJIMAKK; 5 — EMKOCTb (Haca/ika) Ui ChITyqHX
peareHToB

[Ipu mpaBuIIBHOM 3KCIUTyaTaluu npubopa AEMOHCTpalys CTaHOBUTCS ynoOHOH M Ge3omac- HoM. Ha
TIPOBEJICHUE OIBITOB TPATUTCS OKONO 3—6 MuH. Xopolas BU3yalbHOCTb SBIAETCS MPEMMYIIECTBOM 3TOrO
npubopa. Tak Kak mpH JEMOHCTPALMU OJHOBPEMEHHO IIPOXOAAT HE- CKOJIBKO PEAKLHil, BAXHO MPABUIBLHO
OpraHu30BaTh HAOMIOEHHS YUalMMKCS 3a MPOTeKato- MMMH Tpoueccamu. LlenecoobpasHo 3amucath Ha J0CKe
Ha3BaHUA MM (QOPMYJIbl peareHToB, HAXOAAIMXCS B MOMIOTHTENbHBIX CKIAHKAX. [10 OKOHYAHMH OMBITA HYKHO
CPaBHUTB MCXOJHBIE PACTBOPBI BELIECTB M PE3YJIBTATHI MX IIPEBPAILECHUH.

AITXP MOXHO IPUMEHATb Ha Pa3HbIX 3Tarax 00y4eHus — MpU U3y4eHHH HOBOTO MaTepya- Jia, TOBTOPEHUH U
3aKpervieHnt, 0000IIeH! U CUCTeMAaTH3aliy 3HaHWH yuammxcs. B 3aBucu- moctu ot mpoduis oOyyaeMmsix,
1eneif ypoka, ypoBHs 3HAHMS YUaIMXCS BOSMOXKHbI Pa3IMYHbIEe BAPHAHTHI [IOCTAHOBKU SKCTIEPUMEHTA U BbIOOpa
pearupyromux Bemects. OfHAKO NP M3y4e- HUM CBOMCTB BELIECTB HE CIELYET OPaHUYMBATHCS TOJBKO
3KCTepUMeHTOM ¢ ucrmonb3oBanueM AIIXP. Muorue aupakTiyeckue Heiad MOTYT ObITh JOCTUTHYTBI TOJBKO
J€MOHCTpALMeH ONBITOB BTPAAUIIMOHHON (popMme.



[pumenenne AIIXP He orpaHndmBaeTcs BHILIEOMHCAHHBIM JKcrepumMeHToM. [Ipubop yn00- HO MpUMEHSATH
TIpH JIEMOHCTpAIMH CBOKMCTB arokcua asota (IV), metunamuna, Opoma, mpu ppakmoHHON meperonku Hedru. B
LEJSIX S9KOHOMUM BPEMEHH €T0 MOXKHO MCIIONIb30BaTh IIPH W3YYEHHMH CBOWCTB yriekucioro rasa. AIIXP
TIO/IXO/IUT TS TOMy4eHNs O€3BOIHOM a30THOMKUCIIOTHI, OpoMOeH301a, HUTPOOEH301a 1 PYTUX COCIUHEHHUI.

[Ipubop cocTOUT U3 MOACTABKU, HA KOTOPOH 3aKpeIUIEHbl BE MAaHOMETPUUYECKUE TPYOKH, KOTOpbIE

lMpubop d0na deMoHCMpayuu 3a8UCUMOCMU CKOpO-
CMU XUMUYeCKuX peakyuli om pa3/iu4dHbIX pakmopos
UCTIONB3YIOT TP U3y4eHUH TeMbI «CKOPOCTh XUMUUECKON
peaKIuuy U TEIIOBOro 3(heKTa XUMHUIECKHX PEeaKIIHil.

[Ipubop maét BO3MOXKHOCTH IKCHEPUMEHTAIBHO HCCIIEN0- BaTh
BIIUSIHUE HA CKOPOCTh XMMUUYECKUX PEAKIMH CIeIyr0-IuX (aKkTopoB:
MPUPOIbl PEATHPYIONIMX BENIECTB, KOH- LEHTPAIl[UM PEarupyomnx
BEIIECTB, TUIOMA/IN TPAHUIIBI pa3aena (a3 B TeTepOreHHbIX CHCTEMAaX
(TTOBEPXHOCTU CO- TPHUKOCHOBEHUS MEXIY peardpyroiiuMu
BEIECTBAMH ), TEMIICPATYPHI, KaTaau3aTopa, HHTHOKTOPA.

Puc. 4. TTpuGop ay1st IGMOHCTPAIMH 3aBHCUMOCTH CKOPOCTH
XMMHYECKAX PEaKIiid OT pasmIHbIX (hakTopoB: 1 — mojcTas-Ka; 2
— cocybl JlanompTa; 3 — MaHOMETPHYECKHE TPYOKH

COCIMHAIOTCA ¢ cocynamu JIaHmombTa ¢ MOMOIIBIO TIIACTHKOBOM TPyOkH ¢ mpoOkamu (puc. 5). Mexmy
MaHOMETPUYECKUMA TPyOKaMi Ha TIAHENIM HAHECeHa MIKaua JUTl HaOMOJEHHS YPOBHS JKUIKOCTH B TPYOKax.
OKpareHHOH KUIKOCTHIO MOXKET OBITh PacTBOP JIFOOOTO KPACH- TeJis B BOJIE.

ITunemka-0o3amop — npucnocobIeHue, UCIOMb- 3yeMOe B
nabopatopud 17 OTMEpUBAHHS ompese- JEHHOro obbéMa
kuakoctu. [IumeTku BBHIMTYCKAIOTCS MEPEMEHHOTO U
HOCTOSHHOTO 00BbEMa. B KoMmILIek- Thl 000pyI0BaHuUS s
MEIUIMHCKUX KIIACCOB BXO- JIAT yA0OHBIE MUIETKH-103aTOPbI
OJTHOKAHAJIbHBIE, MO3BONSAIONINE HACTPOUTH HEOOXOIMMBbIil
00BbEM 0T- OHpaeMoil KUIKOCTH B TPEX PA3IMUHBIX AHAMa30-
Hax (puc. 6). Mcnonb3oBaHue COBPEMEHHBIX TEXHO- JIOTHH U
[IBETOBOW KOJHMPOBKH JMANa3oHa J03UPO- BaHHS HAET
BO3MOXKHOCTh KAUeCTBEHHO, TOYHO, 0€30TMACHO BBINONHATH
nunetupoBanue. [IMMETKM HMEIT CMEHHbIE MJIACTUKOBBIC
HAKOHEYHHKH.

Puc. 5. Ilunetku no3atopsl
OJTHOKaHAJIbHBIE IEPEMEHHOT0 00BbEMa:
1—110 mi; 2— 100—1000 MK, 3 —
10—100 Mk



CnpaBo4HuK

bana KomOunuposannaa TpeIHA3HAYEHA JUI HArpeBa CTEKIAHHBIX U ()apOpOBBIX COCYIOB, KOTIA
TpedyeTcs co3aTh BOKPYT HarpeBaeMoro cocyaa paBHOMEPHOE TEeMIIepa- TYpHOE IMoiie, n30exath
UCIIOIb30BaHMS OTKPBITOTO IIAMEHH M PacKal€HHOM dyeKTpude- cKoil crmpamu (puc. 7). Kopmyc
KOMOMHUPOBAHHOW OaHM cHenaH W3 amoMuHHA. JKua- KOCTHAs 4acTh KOMOMHHPOBAHHOH OaHH
3aKpBIBAETCS KOJIBIIAMH PA3JIMYHOTO AHAMETPA.

Puc. 6. bans xoMOMHMpOBaHHAs TabopaTopHas. A — BojsHas OaHs. b — mecuanas Oaus

Jlns Harpesanus cocynos o 100 °C B kauecTBe TEMIOHOCHTENS HCTIONB3YIOT BOAY, KOT/Ia Tpe- OyeTcst CO3MaTh
0osiee BBICOKYIO TEMIEpaTypy MPUMEHSIOT CONEBBIE PAacTBOPBL TemioHocuTeNneM MOkKeT ObITh TimiepuH. OH
obecneunBaet uHTepBai Temmeparyp ot 60 1o 180 °C. Bpitme 3T0ii TEeMIepaTypsl INIMLEPUH HAYMHACT pa3naraThes
¥ IbIMUTG. J{115 HarpeBaHus 10 Ooee BHICOKUX TEMIIEPaTyp UCMOJb3YIOT MINHIPOBOE MACIO MM CHIIMKOHOBOE.
Bonee Ge3omacHo UCTOB30-BaTh s HAMONHEHHS OaHb CYXOH MeNKO3epHUCTHIH Tecok. OHAKO MecouHble HaHu
TPOrpeBa-toTcs HepaBHOMEPHO. B cocTaB KoMILieKTa BXOAUT CHTO [ IPOCEHBAHMS PEYHOTO MECKa.

HcrounukoM Temna s KOMOMHHPOBAHHOW OaHU SIBJIAIOTCSA AJIEKTPUYECKHE IUIUTKU C 3a- KPBITOM
CIUPATIBIO.

CnpaBo4YHMK

IIpudop 0na nonyyenus 2a306 VCTIONb3YeTCS Ui TOMyYeHHS HEOOMBIIMX KOIMYECTBra30B: BOAOPOIA,
KHCIOpo/a (13 TIEPOKCHIA BOAOPOA), YIIIEKUCIOTO rasa.

» . 1

Puc. 7. Ipubop s momyueHust 1 coOMpaHus ra3oB



Ha 0Gaze nentpa «Touka pocray obecrednBaeTcs pean3amus 00pa30BaTebHBIX MPOTPAMM €CTECTBEHHO-
HAyYHOW W TEXHOJOTMYECKOW HAINpPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMHU
3aKOHOZIATENBCTBA B chepe 00pazoBanus U ¢ y4éToM pekoMeHmanuii deaepanbHOro omneparopa yaeOHOTO

Pabouas nporpamma no xumunaa 8—9 KiaccoB ¢ HCNOIB30BAHHEM
o0opynoBanus uenrpa «Touka pocra»

npeaMeTa «XUuMUs».

O6pa3zoBaTenbHas IporpaMMa I03BONSAET HUHTETPUPOBATH PEATN3yeMble NIOJXO/bL, CTPYKTYPY M COAEpKaHue
TpU OpraHu3aluu o0yd4eHns XuMuu B 8—9 Kiaccax, BHICTPOGHHOM Ha 0ase Jr000TO W3 TOCTYIHBIX y4eOHO-

metoauyeckux kommekcos (YMK).

Hcnons3zoBanue obopynoBanus «Touka pocta» mpu peanuzanuu ganHou OIl mo3BonsieT co3nath

YCIIOBUSA:

JUIS PaCIIUPEHHs COAEPKaHMs MKOIbHOTO XUMUYECKOTO 00pa3oBaHus;
JUTS TIOBBIIIEHHS TI03HABATENbHON aKTUBHOCTH O0YYaloLIMXCsl B €CTECTBEHHO-HAYUYHOM 00JIacTH;

IS Pa3BUTHSA JTMYHOCTH peOEHKa B Iporecce 00y4eHHs XMMUH, €r0 CIIOCOOHOCTEH,
(opMHUPOBAHKAH YIOBIETBOPEHHS COLMATBHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEH;

115 pabOTHI ¢ 0AaPERHBIMU NIKOJILHUKAMH, OPTAaHM3ALMH UX PA3BHTHA B PA3THYHBIX 001aCTAX
00pa3oBaTeIbHOM, TBOPYECKON JIEITEIBHOCTH.

[lnanupyemsie pe3yabTaThl 0CBOCHHS Y4e0HOr0 npeAMeTa « XHMHSA» ¢ ONHCAHHEM
YHHBEPCATbHBIX Y4eOHBIX JeiCcTBHI,
AOCTHTaeMbIX 00yYAKMIMMHUCH

Juunocmuuie pes3yibmantvl

Obyuarowuticss NOIYYUM 803MONCHOCTL 0151 (POPMUPOBAHUSA CLEOYIOWUX TUUHOCMHBLIXY V]

ompeJieNieHre MOTHBALMY H3Y4eHUs yueOHOro MaTepuaa;

OLCHUBAHUC yCBANBACMOI'O y‘{e6HOFO Matepualia, UCX0Ad U3 COLUATIBHBIX U THYHOCT-HBIX
LHEHHOCTCH,

ITOBBILICHUE CBOETO 06p8.30BaTeJ'ILHOFO YPOBHA M YPOBHS I'OTOBHOCTH K M3YUCHHIO OC-HOBHBIX
UCTOPHYECCKUX CO6I>ITI/II/I, CBA3AHHBIX C Pa3BUTUEM XHMHUU U 06H_(eCTBa;

3HAHKUC IIpaBUII IIOBECACHUA B ‘ip@SBH‘i&fIHBIX CUTYyalUAX;

OLICHUBAHUE COLMANBHON 3HAUMMOCTH HpO(bCCCI/Ifl, CBA3AaHHBIX C XHMHGﬁ;

BJIAJICHUC IIPaBUTIAMU 66301'[3%—[01" (0] 06paH.I€HI/I$I C XUMMYCCKMMH BCIICCTBAMU U 060py-I[OBaHI/I€M,
MPOSABJICHUC S3KOJIOT'MYCCKOU KYJIbTYPBI.

Memanpeomemnule pesynomanol

Peeyiamusnuvie

Obyuarowuticss ROLYYUmM 803MONCHOCL 0N (POPMUPOBAHUSL CeOVIOWUX peyramusHuix YV /]:

[EJICNoIaranne, BKJIO4YasA IMOCTAHOBKY HOBBIX ueneﬁ, Hp606p330BaHI/Ie HpaKTquCKOﬁ 3aJlayi B
[IO3HABATCIIbHYIO, CaMOCTOSTENIbHBIN aHAIH?3 YCHOBI/II;'I JOCTHXKCHHUA LEJIM Ha OC-HOBC yqéTa BBIACTICHHBIX

YUUTECIIEM OPUCHTUPOB JEICTBHS B HOBOM y‘{e6HOM MaTcpualiec;
IIJITAaHUPOBAHUE ITYTH NTOCTUKCHUA ueneﬁ;



YCTAHABJICHUC LECJICBBIX MPUOPUTETOB, BBIACICHUC aJIbTCPHATUBHBIX CHOCO6OB JOCTHXEC-HUA LIETIU U
BBI0Op Hauboee 3h(HEeKTUBHOTO cIIOCO0a;

YMEHHE CaMOCTOATENLHO KOHTPOIMPOBATE CBOE BPEMS M YIIPABIIATb MM;

yMEHHE PUHAMATD PEIICHUs B IPOOJIEMHOM CUTYaLy;

TI0CTAHOBKA Y4eOHBIX 33/1a4, COCTABJIEHHE IJIAHA U TIOCIIEN0BATEIbHOCTH JIEHCTBHI;
opraHuzalus paboyero Mecta pH BbIIOIHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

TIPOTHO3UPOBAHME PE3YJIBTATOB 00yYEHHS, OLICHUBAHKME YCBOGHHOTO MATepHaa, OlleHKA Ka4ecTBa 1
YPOBHS OMYYEHHBIX 3HAHUH, KOPPEKIMS IJIaHa U CII0C00a AEHCTBUS ITPUHEOOXOTMMOCTH.

Ilo3nasamenvhole

Obyyarowutics NOIAYYUM 03MOHNCHOCHb OIS YOPMUPOBAHUSL CLedYIOuUX No3Hasamenb-Hovlx YV/I:

TIOKCK U BbIJIENICHNE HH(OpMALIH;

aHaJM3 yCIOBUHN U TpeOOBaHUM 3a/1a4u, BHIOOD, COMOCTABIEHHE U 0OOCHOBAHHE CIIOCO- 02 pereH s
3aauu;

BbI0Op Hanbosee H3PPEeKTUBHBIX CIOCOO0B PELIEHHS 33/1aull B 3aBUCUMOCTH OT KOHKPET- HBIX YCIOBHIA;

BBIJIBIKEHHE 1 000CHOBAHUE TUIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

CaMOCTOSTEIIFHOE CO3IaHUE ANITOPUTMA JICSITeILHOCTH MPU PEIICHHH TIPOOJIeM TBOpUE- CKOTO U
MOMCKOBOTO XapaKTepa;

YMCHUSA XapaKTCPU30BaTh BEIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

OMKCHIBAHNE CBOWCTB: TBEPIBIX, KUIKUX, Ta3000pa3HbIX BELIECTB, BBIIEICHHE UX CYIICTBEHHBIX
MIPU3HAKOB;

1300paXKeHNE COCTABA MPOCTEMIINX BEIIECTB C MOMOIIBIO XUMHYECKHX (POPMYIT H CYIIHOCTH XUMHYECKHX
pEaKIMii C TOMOIIbIO XMMUUYECKUX YPaBHEHNUH;

TpoBezieHNe HAOMIOIeHHH, OTICAHNE TIPU3HAKOB U YCIOBUH TEUEHHS XUMUUYECKUX PEAKIUi, BBITOTHEHNE
XMMHYECKOT0 SKCIIEPHMEHTa, BHIBOJBI HA OCHOBE aHANK3a HAOMIOJEHHI 33 SKCTEPUMEHTOM, pelleHHe
3a/iay, MONy4YeHIe XUMUYECKOH HHPOPMALIUK U3 Pa3- TMYHBIX HCTOYHHKOB,;

YMCHUC OPraHu30BbIBATE UCCIIEA0BAHUE C LEIBIO MPOBEPKH THIIOTES;

YMEHHUE I€1aTh YMO3aKIHOUYCHNA (I/IHILYKTI/IBHOG H 110 aHaJIOFI/II/I) U BBIBOJIBI,

YMEHHUEC 00BEKTHBHO OILICHUBATH I/I\I:I(i)OpMaHI/I}O 0 BCIICCTBAX M XUMHUYECKUX MPOLECCAX, KPUTHUECKHA
OTHOCHUTBHCA KIICEBJOHAYYHOH I/IH(l)OpMaHI/II/I.

Kommynuxamuenwie

Obyuarowuticsi NOIYHUM B03MONCHOCMb Ol YPOPMUPOBAHUS CLeOYIOWUX KOMMYHUKAMUSHbIX Y V/I:

IIOJIJHOE€ W TOYHOE BBIPAXXCHHUEC CBOUX MEBICJIIEE B COOTBETCTBUHU C 3ajla4aMu U YCJIIOBUAMU
KOMMYHHKAIIUH;

aJIeKBaTHOE HCIIOJb30BAaHHE PEUYEBBIX CPEICTB IJIS Y4acTus B IUCKYCCHU M apTyMEHTAl[MH CBOEH
TO3UIUH, YMEHHE MPEICTABIATh KOHKPETHOE COJEpKaHHe C COOONICHHEMEro B MUCHMEHHOM M YCTHOI
(opme, onpeneneHue croco00B B3aUMOIEHCTBHS, COTPYAHHYECTBO B OMCKE U cOOpe HH(OpMAIIUK;

OIpeaCICHUC croco0oB B3aHMOH€ﬁCTBHH, COTPYAHUYICCTBO B IIOUCKE U C60p€ I/IHCI)OpMaI_[I/II/I, y4acCTue B
AWaJiore, IiIaHupoBaHUC 06H_II/IX CImoco0oB pa60TLI, MPOSABJIICHUC YBAXUTCIBHOTO OTHOIICHUA K APYTUM
y4dalmunMcest;

OIMMCAaHUC COACPKAHUA BBINIOJTHACMbBIX JEHCTBUM C IETIbI0 OPUCHTHUPOBKU B MPEAMETHO- HpaKTquCKOﬁ
ACATCIIBHOCTH,

YMEHHS YYUTHIBaTh Pa3Hbleé MHEHHMS M CTPEMHTbCS K KOOPAMHAIMHM PA3IMYHBIX MO3UIHUH B
COTPYJHHUYECTBE;



(GopMympoBaTh COOCTBEHHOE MHEHHE M MO3UIHIO, apTyMEHTHPOBATh M KOOPAMHHPO- BaTh €€ C
HO3ULMAMH TTapTHEPOB B COTPYAHMUYECTBE TPU BBIPAOOTKE OOIIEro peuieHus B COBMECTHON
JEATENbHOCTH;

OCYIICCTBIATD B3aHMHBIH KOHTPOJIb M OKa3bIBATh B COTPYAHUYCCTBE H€06XOIII/IMYIO B3an- MOIIOMOIIIb,

IUIAHUPOBATh O0LIME CIIOCOOB! PAOOTHI; OCYILECTBIAT KOHTPOIJIb, KOPPEKLHIO, OLEHKY AEHCTBUI
napTHépa, yMeTb yOeK1aTh;

HCTIONB30BATh AIEKBATHBIC S3BIKOBBIE CPEICTBA JUT OTOOPAKEHHS CBOMX UYBCTB, MBIC- JIel, MOTHBOB
notpebHocTell; 0TOOpaXath B peur (Omucanue, 00bICHEHNE) COMepkKa- HIE COBEPIIAEMBIX JCHCTBHIM, KaK
B (popMe TPOMKOH COLMATM3MPOBAHHON peul, TaK U B (opMe BHYTPEHHEH peuH;

pa3BMBaTh KOMMYHUKAaTHBHYIO KOMIIETECHIIMIO, HCIIONb3Yys CPEICTBA YCTHOW M NMHCBMEH- HOM
KOMMYHHKAIlMK Tpu paboTe ¢ TeKCTaMu Y4eOHWKa U JIOTIONHUTENBHOM JUTEpaTypod, CIpPaBOYHBIMU
TalJMLaMH, NPOSBIATH TOTOBHOCTh K YBAKEHMIO MHOW TOYKHM 3pEHHS MPU OOCYXKIEHUM PE3yIbTaToOB

BBITIOTHEHHON PabOTHI.

Ilpeomemmnvie pezynomamot

Obyyarowuticst Hayuumcsi:

MPUMCHATL OCHOBHBIC MECTOIbI IO3HAHKUS: HEI6J'HOII€HI/I€, U3MEPCHUE, DKCIIEPUMCEHT,

OMKCHIBATh CBOICTBA TBEPABIX, KUAKHX, Ta3000pa3HBIX BELIECTB, BB UX CYIIECTBEHHBIE
MIPU3HAKY;

PacKpbIBaTh CMBICT 3aKOHA COXPAaHCHUA MACChI BCILCCTB, aTOMHO-MOHeKyﬂﬂpHOﬁ TCOpHH,

pa3inyaTh XUMHYCCKUC U Q)Hanecme SIBJICHWSA, HA3bIBATh IPU3HAKU U YCJIOBUA MPOTCKAHUSA
XUMHUYECKUX PCAKIINU,

cobumro1aTh MpaBmia 6e30macHoi paboThl IPH MPOBEICHUH OTIBITOB;
TOJB30BaThCS JTAOOPATOPHBIM 000PYIOBAHIEM U TOCYIOM;
TIOJTyYaTh, COOMPATh Ta3000pa3HbIe BEIIECTBA M PACIIO3HABATH HX;

XapakTepu30BaTh HHU3NYECKHUE ¥ XUMUUECKHE CBOUCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COSTMHEHHH,
MPOBOUTE OMBITHI, MOATBEPKIAIONINE XUMHYECKHE CBOMCTBA M3YUYCHHBIX KIIACCOB HEOPTaHMYECKUX
BEIIECTB;

PaCKpbIBaTh CMBICH IIOHATHA «pacTBOP», BBIYUCIIATH MACCOBYHO JOJIO paCTBopéHHOFO BCIICCTBA B
pacTBOPE, TOTOBUTH PACTBOPEI € OIIPEACIICHHON MAaCCOBOU JOJICH PAaCTBOPEHHOI0 BEIICCTBA,

XapaKTCPU30BaATh 3aBUCHMOCTH (bmnqecmx CBOWCTB BEIISCTB OT THIIA KpHCTﬁHJ’IH‘IGCKOﬁ peH.IéTKI/I,
ONpeEACIATEL BUI XUMUYECKOU CBA3U B HECOPIraHMYECKNX COCANHCHUAX]

PacKpbIBaTb OCHOBHBIC ITOJIOKCHUSA TCOPHH 3H€KTEOHHTH§€CKOIZ aucconuanyy, COCTaBIATb YPaBHCHHA
QJICKTPOJUTHYCCKOU JUCCOLMALMKA KUCJIOT, IICJI0UCH, COJICH U PCAKITMK HOHHOI'O 06M€Ha;

pacKpbIBaTh CYIIHOCTb OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OIPCACIATh OKMCIUTEIb U
BOCCTAHOBHUTE]Ib, COCTABJIATD YPABHCHUSA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIINH;

Ha3bIBATH q)aKTOpBI, BJIMAOLIME HA CKOPOCTb XUMHYECKOM peakuunu;

XdpPaKTCPU30BATb B3aUMOCBA3b MCKIY COCTABOM, CTPOCHHUEM U CBOWCTBAMH HEMETAJIIOB U
MCTaJIJIOB,

MMPOBOJUTD OIIBITHI ITO MOJIYUYCHUIO U U3YUCHUIO XUMHUYICCKUX CBOICTB Pa3JIMYHBIX BIICCTB,

I'paMOTHO 06pa1uaTLc;1 C BEIECTBAMHU B MTOBCEAHEBHON JKHM3HH.



Obyuarowuticsi ROAY4UmM B03MOMCHOCHb HAYUUMbCA!

* BBIIBUTATh U IPOBEPATb HKCIEPUMEHTATIBHO TMIIOTE3bl O XMMUYECKHX CBOIMCTBAX BELIECTB HA OCHOBE MX
COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIIATh B XUMMUECKUE Pe- aKLMHU, O XapaKTepe U MPOAYKTax
Pa3IMYHbIX XUMUUECKUX PEAKLIHIA;

* XapaKTepH30BaTh BEUIECTBA 10 COCTaBY, CTPOCHHIO M CBOMCTBaM, YCTaHABJIMBATH IPU- YMHHO-
CJICZICTBEHHBIE CBSI3HM MEXY TaHHBIMI XapAKTEPUCTHKAMHU BELIECTBA,;

* COCTABJIATDH MOJICKYJIAIPHBIC U ITOJIHBIC MOHHBIC YPABHCHUS 10 COKpaHIéHHI)IM WOHHBIMYPAaBHCHUAM;

* NPOrHO3UPOBATH CHQCO6HOCTI> BCIICCTBA MPOABJIATE OKUCIUTECIBHBIC MK BOCCTAHOBU - TCIILHBIC CBOICTBA
C YUCTOM CTCIICHCH OKHUCIICHHUS 3JIEMCHTOB, BXOIAIIUX B €TI0 COCTAB,

* BBIIBUIATb M IPOBECPATH 3KCHCPUMCHTAIBHO TMIIOTC3bI O PE3yJIbTaTax BOSI[GfICTBPIfI pas3- JIMYHBIX
(I)aKTOI)OB Ha N3MCHCHUE CKOPOCTH XUMUYCCKON PEAKIINH;

*  HUCIIOJIB30BATh HpI/I06pCTéHHBIC SHaHUA IJI SKOJIOTMYCCKH I'PaMOTHOT'O MMOBEICHUA B Oprn(anmeﬁ
cpene;

* HCIOJIb30BATh HpI/IO6p€TéHHBI€ KIITFOUCBBIC KOMHCTCHHHH IIpH BBINIOJIHCHHAM MPOCKTOB U PpEIICHUN y‘l€6HO'
HCCIEI0BATEIBCKIX 3a/1a4 10 H3YUYCHHIO CBOKCTB, CIOCO0OB MOMYUEHHS U PACTIO3HABAHMS BEUIECTB;

+ 00BEKTHBHO OLICHUBATH HH(bOpMaHHIO 0 BCIICCTBAX M XUMUYCCKUX MPOLECCAX;
* 0CO3HaBaTb 3HAYCHUE TCOPECTUUCCKUX 3HAHWH 110 XUMHHU JUIA HpaKTPI‘IeCKOfI ACATECIIBHOCTH YE€JIOBEKA,

* CO3/1aBaTh MOJIEIH M CXEMBI JIJIS perieHus yueOHbIX 1 MO3HABATEBHBIX 33/1a4; MOHUMATh HEOOXOIUMOCTh
COOJIO/ICHNS TPEIMUCAHNH, TIPEearaeMblX B HHCTPYKIHAX IO HCIOI30BAHHI0 JIEKAPCTB, CPENCTB
OBITOBOM XUMUH U JIP.

®opMbI KOHTPOIA

Kontpons pesysnbraToB 00yueHus B coorBeTcTBuM ¢ qaHHOHW OIl mpoBoguTcs B opMe MUCHMEHHBIX U
SKCTIEPUMEHTATBHBIX PabOT, TpenonaraeTcs mpoBeIeHuE MPOMEKYTOUHON H UTOTOBOM aTTECTALUH.

Hpomeafcymounaﬂ ammecmauus

Jlns ocyuiecTBICHUS MPOMEKYTOUHOH aTTECTAalld HCIOMb3YIOTCS KOHTPONbHO-OLEHOYHBIE MaTepUallbl,
0TOOp COZepKaHUsS KOTOPBIX OPUEHTHPOBAH HA MPOBEPKY YPOBHS YCBOEHMS CH- CTEMbl 3HAHMH M YMEHHIl —
MHBAapUAHTHOTO fApa COJEpKaHUS JAEHCTBYIOIIMX 00pa3oBaTelib- HOW MPOrpaMMbl MO XUMHUU IS
0011e00pa30BaTeNbHBIX OpraHM3aluid. 3ajaHus MPOMEXKYTOU- HOM aTTECTAalll BKIIOYAIOT MATEPHal OCHOBHBIX
pa3lenoB Kypca XUMUH.

Bapuant pabotsl o Teme «Teopus 3MeKTpoIUTHYECKOH UCCOLUALIIN»

1. K xopoio pacTBOPHMBIM 3EKTPOIATAM OTHOCSTCS:

1) rugpokcuy LuHKA 3) cynmbdun 6apus
2) docdar uuHKa 4) xapboHar Gapus
OtBer:

2. Hauborbiiee 4yrcio HOHOB 00pa3yeTcs MpH pacTBOPEHHH 1 MOJIb BEMIECTBA:

1) xsopuna kaust 3) xmopua xemnesa (111)

2) xopuna Gapus 4) cynbara xenesa (111)
Ortser:




3. BcraBbTe mpOMyNMIEHHOE CII0BO.

KOHLIEHTpUPOBaHHBIM PACTBOP HEKOTOPOIO BEIECTBA HE IPOBOAUT NIEKTpUYECKUi TOK. IIpm
n00aBIeHNN K KOHIEHTPUPOBAHHOMY PAcTBOPY ABYKPATHOTO 00BEMA BOJBI ANEKTPOMPO- BOAHOCTH PacTBOpa
HeMHoOro ysenuuuiach. [Ipu nanpHeimem 100aBNeHHH BOJBI 3JEKTPO- HPOBOAHOCTh CHAyala YBENMYMIACh, A
3aTeM IepeCTalla U3MEHATHCA. BeIecTBO OTHOCUTCSK JJIEKTPOIUTAM.

4. B 11 Bozsl pacTBopeHb! 1 MOJTb XJTopHa Kajtus 1 1 Moib Hojua HaTpust. 13 KakuxIByX Ipyrux
coeit MOXKHO PUTOTOBHUTH PACTBOP TAKOTO e cocTaBa? BeibepuTe 13 mepeyHs:

1) xmopun Hatpus;

N

) HHTpAT KaJws;

(OS]

) MO KaJIus;
) HHTpAT HATPHS;

5) cyabdar HaTpus.
3anummre HoMepa BEIOPaHHBIX OTBETOB.

S

OrtBerT:

5. VY cTaHOBHUTE COOTBETCTBHE MCXKAY NMPU3HAKaMK peaKuHﬁ 1 NCXOOHBIMHA BEUICCTBAMMU. K Ka)I(,HOﬁ TI03UIHNH,
0003HaueHHOI OYKBOH, MOA0EPUTE COOTBETCTBYIONIYIO MO3HIINIO, 0003HA- YEHHYIO IU(POH.

[TPU3HAK PEAKIIU NCXOJHBIE BEIIECTBA

A) 1) KapOoHat HaTpusi 1 COsHAS KUCIIOTA

>

b) | 2) Xnopua mean (11) u rugpokcu Kaus

B) 3) Cynbdar xenesa (1) u rumpokcun HaTpUs

4) KapOoHat HaTpus 1 XJIOpH]] KabLsA

3anumute B Ta0JMIly BEIOpaHHBIE U(PBI 0] COOTBETCTBYIOMMMHU OykBamu.OTBET:

A|b|B




6. BoiOcprite /B2 MCXOHBIX BEIIECTBA, B3AMMO/ICHCTBHIO KOTOPBIX COOTBETCTBYET COKpA-IIEHHOE
MOHHOE ypaBHEHHUE PEAKIUH:

Fe2* + 20H™ = Fe(OH);

1)FeO  3)FeCl,  5)H0
2) Fe AKOH  6)FeCls

3anuinte HoMepa BHIOPaHHBIX OTBETOB.

OrtBerT:

7. Tlpu npuMeHEHHH [IMHKA B KAYECTBE MUKPOYI0OPEHHMS ero BHOCAT U3 pacyéra 4 KT KpeTaiiorupara
cynbgara maka ZnSO4 - 7TH0 Ha rekrap.

. 2+
CKOJIBKO 3TO COCTABIISIET B TIepecuéTe Ha HOHBI ZN~ ? 3alnIIuTe 9UCIIO0 ¢ TOYHOCTBIO IO TEIbIX.
OrtBeT: T.

8. Uro obmiero B pactBopax, umerommx kuciaotHyio cpeny? (Kparkuii otser.)

Kpumepuu oyenusanus pabomsl no xumuu
BepHoe BhIMONHEHNE Kaxaoro U3 3agannii 1—3, 8 onenuBaercs 1 Oammom.
3a MONHBIN MPaBUIIBHBIA OTBET HA KaX0€ U3 3aaHnii 4 —7 ctaBuTcs 2 Oaa; eciu J10- MyIieHa OJHa
omOKa, TO OTBET onleHHBaetcs B 1 O6amn. Ecam momymieHs! 1Be u 6ojee OmMUOKNA WM OTBETA HET, TO
BrIcTaBsAeTcsa O OauioB.

Howmep 3ananus IIpaBuibHBIA 0TBET Howmep 3ananus IIpaBuiIbHBIA OTBET
1 3 5 231
2 4 6 34*
3 Crna0brii 7 906
4 13* 8 YkazaHo Hanuuue
MIOHOB BOJIOPOZIa

*[Topsimok cnenoBanus Udp B OTBETE HE MMEET 3HAUCHHSL.

Hmozosan ammecm auuAn

Jlist ocyllecTBI€HUs. UTOrOBOM arrectanuu ucnolibdyrorcs KMMBbI, conepkaHne KOTOPBIX
OpHEHTUPOBAHO HA MPOBEPKY YPOBHS YCBOGHMs 3HAHHIl M ONpeensercss CUCTeMOH TpeOOBaHMIl K MOATOTOBKE
BBIITYCKHUKOB OCHOBHOM WIKONBL. JTa CHCTeMa MHBApHAHTHA MO OTHOIMIEHHIO KO BceM aeictBytomuM OII mo
XUMUH [ 0011e00pa30BaTeNbHbIX OpraHM3alyil. 3a/laHus. UTOTOBOK aTTECTAallM BKIIOYAIOT MaTepHal
OCHOBHBIX Pa3elIOB Kypca XUMUH.

Pa6ota cocrout u3 iByx yacteil. Yacts 1 comepxut 19 3ananuii ¢ KpaTKUM OTBETOM, TOJ- Pa3yMeBAIOMIUX
CaMOCTOSATENbHOE (POPMYIMPOBAHKE U 3aIKCh OTBETA B BHJIE YKCIIA WM MO- CIE/IOBATENBHOCTH LU (.

Yacts 2 comepxut 5 3amanuil: 3 3a1aHus 3TOH 4acTH MOJPa3yMEBAIOT 3aIUCh Pa3BEPHYTOIO OTBETA, 2
3a/IaHUs 3TOH YacTH TPEJNONaraloT BBIIOIHEHHE PEabHOT0 XMMHUYECKOro JKCIepUMEHTa U O(pOpMIEHHE ero
pe3yabTaTOB.



Konmponvho-oyenounvie mamepuaiv
Bapuanm nucvemennou pabomvl 015 umo2080t ammecmayuu
Yacmovl

OtBeramu K 3amanusiM 1—17 sBistores mudpa wim mocienoBaTenbHocTs mudp (uucen). OTBETH
CHaJaja yKaxxute B TeKcTe padoTsl, a 3ateM nepenecute B BJIAHK OTBETOB Ne 1 cripaBa ot Homepa
COOTBETCTBYIOLIETO 3a/laHusl, HAUMHAS C MEpBON KJIETOYKH, 0e3 mpode- JI0B, 3aMAThIX U JPYTUX
JOTIOJHUTEIBHBIX CHMBONIOB. Kaxyto mupy mummure B OTJEIBHON KIETOYKE B COOTBETCTBHH C
MpUBEAEHHBIMU B OJIaHKE 00pa3iamH.

1. BI)I6CpI/IT€ /1Ba BBICKA3bIBaHKA, B KOTOPBLIX TOBOPUTCA O MEIU KaK XUMUICCKOM 3JICMCHTE.

1) Mezb pearupyer ¢ XJI0poM.

2) Meib ipy HarpeBaHUK Ha BO3IYXE OKUCIISETCS.

3) Cruzabl MeJiH ¥ 30J10Ta MCTIOMB3YIOTCS I M3TOTOBIEHHS OBEMPHBIX YKPALIEHHIA,
4) B coctaB 0OpIOCCKO# KHUIKOCTH BXOTHT MEJIb.

5) B cocTaB Me/THOI MATHHBI BXOIUT ME/Ib.
3anummre HoMepa BHIOPAHHBIX OTBETOB.

OtBeT:

2. Ha npuBenéHHOM PHCYHKE H300pakeHa MOJIENb aTOMA XUMHUECKOTO JIEMEHTA.

(=)

3anumurte B TAOIMI BEIMYMHY 3apsja sapa (X) aToMa XHMHYECKOTO DJIEMEHTa, MOJIETh KOTO- POTO
m300paxkeHa Ha pucyHke, 1 Homep rpymmsl (Y), B KOTOPOH 3TOT 3JIEMEHT pacronoxeH B [lepuomuueckoi
cucteme. (s 3anucy oTBeTa UCoNb3yiiTe apadckue nudpsl. )

X|Y

OtBerT:

3. PacrmonokuTe B MOPSIKE YBEIHUECHHS SMEKTPOOTPUIIATETBHOCTH XUMHYECKHE IEMEHTBI:
1) kucnopos; 2) KpeMHHI; 3) docdop.
3anuinTe HoMepa JIEMEHTOB B COOTBETCTBYIONIEM MOPSIKE.

OtBerT:

4. YcTaHOBHTE COOTBETCTBHE MEKIY (OPMYJIOH COCIMHEHHS M CTENECHBIO OKHCICHHS CEpbl B 3TOM
COCAMHEHHH: K KaXIOM MO3UIMH, 0003HAYEHHOW OYKBOH, MOAOEpUTE COOTBETCTBYIO- LIy MO3UIMIO,
0003HaueHHYIO U (POH.



®OPMVIJIA COEJUHEHMA CTEIIEHb OKHUCJIEHMA CEPBI

A) SO2 1)-2
b) CS; 2)0
B) H2SO4 3) +4

4) +6
Otsert: AlB|B

5. 13 mpe/iokeHHOT0 MepeyHs BEIOEPHTE IBA BEIIECTBA C HOHHOMN CBS3BIO:

5) H20.

3anummure HoMepa BEIOPAaHHBIX OTBETOB.

OtBeT:

6. Kaxue [Ba yTBEp)KICHUS BEPHBI [T XapaKTEPUCTHKH KpeMHHEs 1 (ocdopa?
1
2
3

4) 3HaueHHe HMEKTPOOTPHIATEIHHOCTH MEHBIIE, YeM Y docdopa.

5) XuMuueckuit smeMeHT 00pasyeT BEICIIHE OKCHIBI ¢ 00mmer dopmyitoi D0, 3amummure
HOMepa BEIOPaHHBIX OTBETOB.

ONEKTPOHBI B aTOME PACTONOKEHBI HA TPEX AMEKTPOHHBIX CIIOSX.
CoOTBeTCTBYIOIIEE MPOCTOE BEIIECTBO CYIIECTBYET B BHIE YETHIPEXATOMHBIX MOJIEKYIL.
XUMHUYECKUH IEMEHT OTHOCUTCS K METAJUIaM.

~— ~— ~— ~—

OtBerT:

7. U3 npenoskeHHOro NEPeyHs BEIIECTB BRIOEPUTE OCHOBHBINA OKCHJI M KHCIIOTY:
1) CaO;

2) Mg(OH)z;

3) SOy;

4) NaClOg;

5) HCIO.,
3anuumTe B M0JIE OTBETA CHAYAIa HOMep KHCIOTHOTO OKCH/A, 4 3aTeM HOMEpP OCHOBAHH.

OtBerT:

8. Kaxwe /1a 3 NIepeUnCIIEHHbIX BEIIECTB OYAyT BCTYNATh B PEAKIMIO C OKCHIOM IMHKA?
1) Fe(OH)2;
%) HNOs;

0y
4) KOH;
5) S.

3amummre HOMCpa BLI6paHHBIX OTBCTOB.

OtBerT:




9. VcraHoBHTE COOTBETCTBIE MEXKITY PEATHPYFONIMMHE BEIIECTBAMHE H MPOTYKTAMI(OM) HX B3aUMO/ICHCTBHSL:
K KK/I0H MO3KINHI, 0003HAYCHHOI OYKBO#, MOA0EPUTE COOTBETCTBYIOIYIO O3HIIHI0, 0003HAYECHHYIO (PO

PEATHPVIOIIME BEII[ECTBA MIPOJIYKT(bI) B3AUMOJIENCTBHSI
A) Na;0 +SO3 11 1) 1T Na2SO4
B) NaOH +H,S0, TT 2) I Na;SO3
B) Na + H2SO4(paz6.) I1 3) TI Na;SO4 + H,0
4) 11 NazSOqs + H;

5) 1T Na;S0; + H.0
3anummre B TabuUIy BhIOpaHHBIE IU(PBI MO COOTBETCTBYIOMMMH OykBamu.OTBET:

10. VYcragosAm| cbo| BBrefrBre My (OpMyINIOH BEMIECTBA W PEATCHTAMH, ¢ KOTOPHIMH 3TO BEIIECTBO
MOXET BCTYN4TH B| peay WK K KakJI0oM MO3ulMM, 0003Ha4eHHOH OyKBOW, MOAOepHTe COOTBETCTBYIOLIYIO
nosuo, 0003 Hade| yio|uudy .

®OPMVIJIA BEHIECTBA PEATEHTBI

A)S 1) O, H2SO4 (xom11.)
B) ZnO 2) Fe, BaCl (p-p)

B) Cus0a 3) NaOH, H2S0 (pp)

4) Na, NaCl (p-p)
3anummre B TabNUIy BRIOpaHHBIE IU(PBI MO COOTBETCTBYIOMMMH OykBamu.OTBET:

11. 13 npgmiAo| HbgroBiig euHst BeIOEpHTE JIBE TAPBI BEIIECTB, MEXKY KOTOPBIMH [POTEKA-ET PEaKIHs
3aMeIICHUS:

CcoJIsi| ast K CJI0T) .
1) uuHK 1 :

2) oxcun yrepona (V1) u okcnn Hatpus;
3) OKCHJ LIMHKA ¥ CONSAHAsA KUCIIOTa,
4) sxeneso u xnopun menu (I1);

5) Hatpuil u BOZOPOL.
3anuumTe HoMepa BLIOPAHHBIX OTBETOB.

OtBerT:

12, Vcranosure coOTBETCTBHE MEKIy PeardpylOUIMMA BEIICCTBAMA W TPU3HAKOM TPOTEKA- FOIIEH MEKLy
HUMH PEaKIMK: K KKIOW TO3HIMH, 0003HAUYCHHON OYKBOIi, MOA0OEPUTE COOTBET- CTBYIOIIYIO TO3HIHUIO,
0003HaYeHHYIO U POH.

PEATUPYIOIIME BEIIECTBA [MPU3HAK PEAKIINUA
A) Na2COs3 n HaSO4 1) BbImaseHue Genoro ocauka
5) KzCOs u CaClz 2) BBIICIEHHUE ra3a

B) CuCl; u KOH )
3) BbINajieHue ronydoro ocaaka
)

4) Beimanenne Oyporo ocajka



3anumute B TabIMIly BEIOpAHHBIE HUQPBI O COOTBETCTBYIOIMMH OykBamu. OTBET:

A

13. B0 jArmbar 1Bec| Ba, Ipu HOMHOM Aucconuariy 1 MOJIb KOTOPBIX 00pa3yeTcs 3MOJIb aHHOHOB:

1) auTpajkam

2) Tumpokcus Gapus;

3) xuopuy xenesa (I11);

4) pocar xanus;

5) cynbdar amoMUHKSL.

3anummre Homepa BHIOPaHHBIX OTBETOB.

OrBerT:

14. BriGepute 1Ba MCXOMHBIX BEIIECTBA, B3AUMOJIEHCTBIIO KOTOPBIX COOTBETCTBYET COKpA-IIEHHOE
HOHHOE YpaBHEHUE PEAKIIUU:

CuZt + 20H™ = Cu(OH)TT
1) CuO 4) KOH
2) Cu 5) Ha0
3) CuCl; 6) Fe(OH)s

3anummre HoMepa BEIOPAaHHBIX OTBETOB.

OtBeT:

15. VcranoBuTe COOTBETCTBHE MEXIYy CXEMOW MpoIlecca, MPOUCKOSIIETO B OKUCIUTEIBHO-
BOCCTAQHOBHTEIbHON PEAKIMHM, ¥ HA3BaHMEM 3TOTO MpoIecca: K KAKIOW MO3MIMHK, 0003HAUeH- HOM OYyKBOIA,
noa0epuTe COOTBETCTBYIOIIYIO TIO3UIINI0, 0003HAYECHHYIO IIU(POI.

CXEMA ITPOLIECCA HA3BAHUE ITPOLIECCA
A) Fe?t 11 FeS? 1) okucnenune

B) N3N0 2) BOCCTaHOBJICHUE

By ct mct?

3anummre B TabNuUIy BeIOpaHHbIE HU(PBI MO COOTBETCTBYIOMMME OykBamu.OTBET:

A B

16. 113 nepeuncieHnbIX CyX/ICHHI 0 MPaBUIax pabOTHI C BEIECTBAMH B JaOOpaTOpHH HOBITY BEIOEPUTE
BepHOE(bIC) CY>KICHHE().

1) 3aioKEHHYIO CIMPTOBKY HEMb3s IEPEHOCHT C OJHOM MAPThI HA APYIYIO.

2) Tlpu momaaHny Ha KOXY Karlesb KHCIOThI HY/KHO 3a0HHTOBAT 9TOT YYaCTOK KOJKH.

3) Ilpu HarpeBaHuu pacTBOpa MPOOUPKY C KUIAKOCTBIO ICPIKAT MO/ YITIOM B 45° 1 HAIpaB-IsioT
TOPJIBILIKO B CTOPOHY OT JFOJEH.

4) Pa60Ty C KOHIICHTPUPOBAHHBIMUA PACTBOPAMU LICIOUYHM CICAYCT MPOBOAUTEL B PC3MHOBBIXIICPYATKAX.



3anumuTe B mosie oTBeTa HOMep(a) BepHOro(biX) cysxaenus(if).OTBer:

17. VcTaHoBUTE COOTBETCTBHE MCKAY NBYyMA BCIICCTBAMU M PCAKTUBOM, C MOMOIIbIO KOTO- POro MOXKHO
Pa3IMYUTD 3TH BELIECTBA: K KaXK/0M MO3ULMH, 0003HAYEHHOH OYKBOH, MOA0EPUTE COOTBETCTBYIOIIYIO MO3ULUIO,
0003HauCHHYTO HU(POTA.

BEILIECTBA PEAKTUB
A) KCl u BaCl, 1) NazSO4
B) CuSO4 1 CuCl, 2) NaOH
B) Zn(NOs) 3) HCI

4) AgNO3

3anummre B TabaUIy BhIOpaHHBIE LIU(PBI MO COOTBETCTBYIOMMMU OykBamu.OTBET:

A|b|B

Omeemonm k 3a0anusim 18, 19 sensemces yenoe uucno uiu koneunas oecamuunas Opoos.

3aoanus 18 u 19 evinoansiomes ¢ ucnoavzosanuem credyoueeo mekcmd.

18. Brrunciure B mporeHTax MaccoByro qoiro azora B MoueBure CO(NH2),. 3amumure duc- j1o ¢
TOYHOCTBIO JI0 LIETbIX.
Ortger: %.

19. PacrBop MoueBHHBI ¢ MaccoBoi moseit 0,1% ucmonb3yeTcs B KaueCTBe BHEKOPHEBOM ITOJKOPMKH

2
tomatoB. [Ipu mogkopmkax Ha pactenus HaHocuTes 20 T azota Ha 100 M~ . Ckosb-KO TPaMMOB MOYEBHHBI HY’KHO
3aTPaTUTh HA 3€MEJIbHBII Y4aCTOK TaKOM IUIOIAAbI0?
3amuIuTe YUCIo ¢ TOYHOCTHIO 10 Lenbix.OTBerT:
r.

Yacmo 2

20. Ucmonb3yst METOJ IEKTPOHHOTO OamaHca, paccTaBbTe KOI((UIMEHTHI B YPABHEHUH PEAKIHH, CXeMa
KOTOPOM:
SOz + 12+ HO IT HI + H,SO4
Onpenenure OKUCIUTENb U BOCCTAHOBUTEb.

21. Jlana cxema peBpaleHHUi:
a perp XTT Ca(OH),
CaCl, 0 CaCOs 11

Hanummte MOJICKYJIIPHBIC YPABHCHUA peaKqu“I, C IIOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTDL YKA3aHHBIC
MIpeBpaIICHUA. Z[J'IS[ MEPBOro MpeBpalicHud COCTaBbTC COKpaIJ_IéHHOC HOHHOC YpaB- HCHUC PCAKIINN.



22, Tlpu nobaBieHUH K pacTBOPY IMAPOKCHIA Kaus ¢ MaccoBoil jgorneit menoun 10% u3- ObiTka pacTBopa
nutpata Meau (I1) obpasosancs ocamok Maccoit 9,8 . OmpesenuTe Maccy Mc- XOJHOTO PACcTBOPA IIEITOYH.

Hpakmuuecm;z yacmo

JlaH pacTBOp cynb(aTa MarHus, a TakKe Habop CIEIYIONIMX PEAKTUBOB: IIUHK; COTHASKUCIIOTA;
PacTBOPBI IUJPOKCUIA HATPUSA, XJIOpK/ia 0apus 1 HUTpaTa Kajus.

23. Vcronb3ys TONBKO PEAKTHBBI W3 MPHBEIECHHOTO IEPEUHS, 3AMUIINTE MOJICKYIISPHBIC YPaBHCHHUS
JIByX peakuyil, KOTOpbIE XapaKTEPU3yIT XUMUYECKHE CBOMCTBA Cynmb(aTa MarHus, M YKaXuTe MPU3HAKK HX
MIPOTEKaHUs (3arax rasa, IBET 0Ca/iKa UM pacTBOpa).

24. TlpoBemuTe XMMHYECKHE PEAKIMK MEKIY CYIb(paToOM MArHus ¥ BBHIOPaHHBIMH BEIle- CTBAMH B
COOTBETCTBUHM C COCTAaBJICHHBIMH YPAaBHEHHSAMHU PEAKIUH, COOMOMas TMpaBUia TEXHH- KU O€30MacHOCTH,
NpUBEIEHHBIC B MHCTPYKINH K 3a1aHut0. [IpoBepbTe, MPaBUIBHO M YKa3a- HbI B OTBETE HA 3a/[aHue 23 MpU3HAKH
npoTekanus peakuuit. [[pr HeoOX0IMMOCTH JIOTIONHUTE OTBET UM CKOPPEKTHPYHTE €ro.

Kpumepuu ouyenku

Cucmema OYeHU6AHUA pa60mbz no xumuu9acmo 1

BepHoe Bbimonuenne kaxaoro u3 3agannii 1—3, 5—8, 11, 13—16, 18, 19 onenusaetcs 1 6amiom.

3a MOJHBIA MpaBUIIBHBIA OTBET Ha Kaxmoe u3 3amanuit 4, 9, 10, 12 u 17 craButcs 2 6anna; ecinu I0MymIieHa
ofiHa omrOKa, To OTBET oneHuBaercs B 1 6amt. Eciau pomymieHst qBe u 6onee OMMOKK WM OTBETA HET, TO
BrIcTaBsAeTcsa O 6auioB.

Howmep 3ananus IIpaBuibHBIA 0TBET Howmep 3apanus IIpaBuibHBIA 0TBET
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

*HOp}IIlOK CICI0BaHuA ]_[I/ICI)p B OTBCTC HC UMCCT 3HAUYCHMUA.



Yacmo 2
Kpumepuu oyenusanus 8oinonHenuss 3a0aHutl ¢ paseepHymoiM OmMeemom

20. Vcrmoms3yst METOM SMEKTPOHHOTO Oaanca, paccTaBbTe KO UIMEHTHI B ypaBHEHHUPEAKIIHH,
cXeMa KOTOpOH:
SOz + 12+ H,O IT HI + H2SOq4
OmpezieniTe OKUCITUTEND U BOCCTAHOBUTEN.

Couep)lcaﬂne 0TBETA U YKa3aHHUA 110 bana
OICHUBAHUIO bl

DJIeMEHTHI OTBETA:
l‘) CocTaBIieH 3eKTPOHHBIN OaJaHC:

15 _2ems™
119422
2

2) PaccraBnens! ko3 duuueHTs! B ypaBHeHHH peakiun.SO?

+ 12 + 2H,0 = 2HI + HyS04

3) Vkasano, uro SO, (Mu cepa B CTENMEHH OKHUCICHHS +4) ABIAETCS BOCCTAHOBUTE-IIEM,
a 0T — OKHCITUTEIIEM.

Ortser HpaBI/IHBHHﬁ n HOJ'IHBII71, BKJIFOYA€T BCE HA3BAHHBIC BBIIIC 3JIEMCHTHI

HpaBHJ'IBHO 3aIlIMCaHbl Ba 3JIEMEHTA OTBETA

HpaBHJ'IBHO 3aIlliCaH OJWH 3JIECMCHT OTBETA

Bce ameMeHTH 0TBETa 3aIKCaHbI HEBCPHO UIIM OTCYTCTBYIOT

W| O k| | W

Maxkcumansroiii Oann

21, Jlana cxeMa peBpalieHHi:

CaCl,ITCaCO; 11

XTICa(OH);



Hammmmre MoseKyIsipHbIe YpaBHEHHS PEAKLIHi, C TOMOIIBI0 KOTOPBIX MOKHO OCYILECTBUTD YKA3aHHBIE

npeBpanienus. {1 nepBoro npeBpamieHust COCTaBbTe COKPAIIEHHOE MOHHOE YPaB- HEHHE PEAKIHHL.

Couepmanne 0TBETA U YKa3aHUA 110
OICHUBAHUIO

Bbana
bl

DJeMeHTbI OTBETa:

Hanmcansl ypaBHEHns peakuuii, COOTBETCTBYIOIIME CXEME
NPEBPALLICHUN:

1) CaCl,+ Na,CO3=CaCOs + 2NaCl

2) CaCOs 11 Ca0 +CO;
3) CaO + H,0 = Ca(OH)2
CocTaBIeHO COKpAEHHOE HOHHOE YPABHEHHE MEPBOTO MPEBPAIICHHUS:
4) ca®t +c0% =caco
3 3

Ortser HpaBI/IHBHHﬁ n HOHHBIﬁ, BKJIFOUA€T BCC HA3BAHHBIC BBIIIC 3JIEMCHTHI

[IpaBUIIbHO 3anMCaHbl TPU YPABHEHHS PEAKLIUN

[IpaBuIIbHO 3anMCaHbI 1BA YPaBHEHHS PEAKIIUN

[IpaBuiIbHO 3aMUCaHO OJTHO YPaBHEHHE PEAKLUU

Bce ypaBHeHus peakiuii 3anucaHbl HeBEPHO MM OTCYTCTBYIOT

Maxkcumanvuuiii 6ain

S Ol P DD B>

22, Tlpu 100aBieHAH K PacTBOPY TMAPOKCH/IA Kalis ¢ MaccoBoi poneit menoun 10% us- ObiTka pactBopa
nutpata Meau (I1) obpasosancs ocamxok maccoit 9,8 . OmpeenuTe Maccy Mc- XOMHOTO PacTBOPA IIIETOUH.

Cojep:kanue 0TBETa U YKa3aHHUs 110
OIIeHUBAHUIO

Bann
bl

DJEMEHTBI OTBETA:

1) CocTaBneHO ypaBHEHHE PEAKIUH:

2KOH + Cu(NOQ3), = Cu(OH)2 + 2KNO3

2) Paccuntano KoiM4ecTBO BEIIECTBA THAPOKCHA KIS, 3aTPAaueHHOr0 B pe3yJbTare
peaKIuu:

n(Cu(OH),) = m(Cu(OH)) / M = 9,8 : 98 = 0,1 moub

1o ypasuenuto peakiu N(KOH) = n(Cu(OH),) - 2 = 0,2 mob

3) Omnpenenena Macca pacTBOpa TMAPOKCU/IA KalUs:

m(KOH) =n(KOH) - M(KOH)=0,2-56=11,2r

m p-pa=m(KOH) /I1-100=11,2:10-100=112r

OrBer HpaBHJ’IBHBIfI n HOHHLIﬁ, BKJ/TIOYACT BCC HA3BAHHLIC 3JICMCHTHI

HpaBI/IJ'H:HO 3aIlMCaHbl JBA M3 Ha3BAHHBIX BBINIC 3JICMCHTOB

HpaBI/IJ'H:HO 3alMUCaHO OJHO M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

Maxcumanvroui bann

W | DD W

IIpaxmuueckas vacmo

Jlan pactBop xnopuna xenesa (I11), a Taxke HaOoOp ceayIOUINX PEAKTHBOB: Me/Ib; CONSHASKMCIOTA;




PacTBOPBI THAPOKCH/IA HATPYS, HUTpaTa cepedpa 1 XJI0pH/a Kayus.

23. Vcronb3ys TONBKO PEAKTHBBI W3 MPUBEAEHHOTO IEPEUHS, 3alHIINTE MOJNCKYISPHBIC yPaBHEHHUS
JIByX peakluil, KOTOpbIE XapakTepU3ylT XHMHUYecKHe cBoiicTBa xiopuaa skene-3a (III), u ykaxurte npuszHaku
UX NIPOTEKaHus (3amax rasa, [BET 0Cajika WM pacTBOpa).

Conepmaﬂne 0TBETA U YKa3aHHUA 110 bana
OICHUBAHUIO bl

DJeMEHTHI OTBETA:

DJIeMEHTHI OTBETA:

CocraByieHbI ypaBHEHHS JIBYX PEAKIMI, XapaKTEPU3YHONIHE XUMUUYECKHE
cBoiicTBa xnopuna xenesa (1), u ykazansl IpU3HaKK UX MPOTEKAHHS:
1) FeClz + 3AgNOs = Fe(NO3)s + 3AgCIII

2) BBIMaIeHIE OEIIOTO TBOPOKKICTOTO OCAIKA;

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

4) Brimajenue Oyporo ocajika

OTBeT NpaBUIIBHBIN U MOJHBIA, BKIFOYAET BCE HA3BAHHBIE HIEMEHTHI

[IpaBUIIbHO 3aNMCAHBI TPH ANIEMEHTA OTBETA

HpaBHHBHO 3alIMCaHbl IBa 3JIEMEHTA OTBETA

HpaBI/IJ'IBHO 3alIMCaHO OJMH JJICMCHT OTBETa

Bce aneMeHTbI 3amicanbl HEBEPHO MU OTCYTCTBYIOT

B O P DD | B>

Maxkcumanvuuiii 6ann

24, TIpoBeauTe XUMUYECKUE PEAKIMU MEKIY pacTBopoM Xxyopuia keiesa (I11) u BoIOpaH- HBIME
BEIICCTBAMH B COOTBETCTBUM C COCTAaBJICHHBIMU YPaBHEHHSIMH PEaKIMH, COOIONAs Tpa- BUJIA TEXHUKH
0e3omnacHocTH. [IpoBepbTe, MPaBUIIBHO JIM YKa3aHBI B OTBETE HA 3a/jaHUe 23TPU3HAKH MPOTEKAHUS PEAKIIHH.
[Tpu HEOOXOAMMOCTH JIOTIONHUTE OTBET HIIM CKOPPEKTUPYHTE €T0.

Coaep:xaHue 0TBEeTa U YKa3aHUSA 10 bana
OlleHUBAHHU IO bl

XMMHUYECKHI IKCTIEPUMEHT BBIIOIHEH B COOTBETCTBHU C HHCTPYKIIHEHK
3a1aHuro 24:

+ 0TOOp BEIIECTB MPOBEIEH B COOTBETCTBHH C MyHKTaMu 3.1—3.5 uHCTpyKIuY;
* CMEIIMBAHKE BEIIECTB BHIIONHEHO B COOTBETCTBUY C MyHKTaMH 3.6—3.8 HHCTpyKIHH

XUMUYECKHIT SKCTIEPUMEHT BBITOJIHEH B COOTBETCTBHH C MPABUJIAMU TEXHHKH 0€30MACHOCTH 2
[IpaBuia TexHUKH 0€30MACHOCTH HAPYIIEHBI IPH 0TOOPE MM CMEIIMBAHUY BEIECTB 1
[IpaBuna TexHUKN 0€30MACHOCTH HAPYILIEHBI Kak Py 0TOOPE, TaK U MPU CMEITHBAHHIH 0
BEILIECTB

Maxcumanvroui 6ann 2

Ilpu napywenuu npasun mexHuku 6e30NACHOCHU, KOMOPOe MOXCem HaHecmu yuyepo
300p0BbI0 CAMO20 IK3AMEHYEMO20 LU OPY2UX YUACMHUKO8 IK3AMEHA, IKCnepm 005~ 3aH
NpeKpamumy bINONHEHUe IKCHEPUMEHMA 00YYaAIOUUMCA

MakcumaabHOe 4Hca0 0217108 32 BbINOJIHeHHe padoThl = 40.



0€

TemaTtnueckoe IVIAaHUpPOBaHUE

TemaTn4eckoe IJIAHUPOBAaHUE MaTeEpuajia B 8 Ki1acce

Ne Kou-Bo Hcenonb3oBanne
Tema Conepxanue IeneBast ycTanoBKa ypoka Ilnanupyembie pe3yJabTaThbl
n/n 4acoB o0opyn0oBaHus
1-2 | Meronet nosnanus B | Ipakrrdeckas pabora Ne 1 3HAKOMCTBO C OCHOBHBIMH 2 YMeHue MoIb30BaThes Harpe- JlaTuuk  Temmepa-
xumun.  Okcrepu- | «M3yuenne crpoenus mia- METOJIaMH HayKH BaTEJIBHBIME TIPHOOpaMU Typsl (TepMormap-
MEHTAJILHBIE OCHO- MCHIN» HBIi ), CIUPTOBKA
BbI XUMHH
3-4 | Merompt nosnanms B | Jlaboparopsiit onbir Ne 1 3HaKOMCTBO C OCHOBHBIMH 2 Onpenensarb BO3MOKHOCTD Jlatuuk Temmepa-
xumun.  Dkcriepu- | «/10 KaKoit Temmeparypal METOaMHU HayKH TIPOBEICHUA PEaKIMil U Tpo- Typbl (TepMomnap-
MEHTAJIbHBIE OCHO- MOKHO HarpeThb BeIIe- IIECCOB, TPEOYIOMMX Harpe- HBIi ), CIUPTOBKA
BBl XUMHHU CTBO?» BaHUA
56 | Meroxpi nosuanms B | JIaboparopHsiit omsir Ne 2 Jlatb mpezicTaBiIeHue 0 2 Vmenune BoiOupath puOopsl A | Jlaruuk Temmepa-
xuvun.  Oxcnepu- | «VI3MepeHne Temmeparypel | tounocT H3MeperHit - IPOBEJICHHS] U3MEPEHUH, TYpBI IIATHHO- BbIH,
MEHTaJIbHbIE OCHO- | KMICHUS BOJBI C MOMOIIBIO | pOBBIX JATYMKOB M AHANIO- TpeOYIOMKUX TOYHOCTH TTOKa- TEPMOMETD,
Bbl XUMUU AaT4nKa TEMIIEPATYPbI 1 TOBBIX PHOOPOB 3aHUM. JIIEKTpHUYECKas
TEPMOMETPA» IJINTKA
-8 Mertonb! MO3HAHAS B JlaboparopHbiit orbit Ne 3 CdopmupoBath npezcTaB- 2 3HaTh MPOLECCHI, MPOTEKAIO- Jlatuuk Temmepa-
xumun. Dkcriepu- | «ONpeselieHHe TEMIEPaTy-Pel | JeHHe 0 TeMIepaType 1M TIPY TUIABJICHAN BEIIECTBA | TYpHI (TepMmomap-
MEHTaJbHbIE OCHO- | [UIABJICHUA U KPUCTAJl- TUIABJICHHSA, 00PaTUMOCTH UX KPUCTAJUIM3aUN HbIi1)
BBI XUMUH JM3al0uK MCTajliay II71aBJICHUS U KpUCTaJlIM3a-
1H
9-10 [TepsoHavasnbHbIe Jlaboparopabii ombir Ne 4 OKCIEepUMEHTAIbHOE 2 VYMeTh 0TIMYaTh BOZOIPO- Jlatauk snekTpo-
XUMHYECKHE ITOHSA- «Onpezenenue BoOIpo- OnpeaeNneHue JUCTUILIN- BOJHYIO BOZY OT JHCTHIIIHPO- MPOBOJHOCTH,
TUs. Yucrtele Bemie- BOJIHOH ¥ UCTHJUINPOBAH-HOU POBaHHOM ¥ BOJOIPOBO- BAHHOM, 3HATH, IOYEMY I un(prBoﬁ MH-
CTBa U CMECU BOABD» JTHOY BOJIBI IIPOBEJCHUS SKCIIEPUMEHTOB KpOCKoOII
HCTIOJIB3YIOT AMCTHILTMPOBAH-
HYIO BOJY
11-12 | Mepronauansuble JleMOHCTpaLMOHHBIH JKC- N3yueHne XuMUYECKHX SB- 2 YMeTh 0THYaTh Gu3nuecKue Jlatumk Temnepa-

XAMHYECKHE TTOHS-
THs. Ou3nUeckue u
XUMHYECKHE SIBIIC-
HUS

nepument Ne 1 «Binene-
HUE U TONIOLIEHHE Tell- J1a —
IPU3HAK XUMHUYe-

CKOM peaKLum»

JIEHUI

TIPOLIECCHI OT XUMHUYECKHX pe-
aKIIHA

TypBI INIATHHOBBII




Ne Koa-Bo Hcnonb3oBanue
Tema Conepxanue IeneBast ycTanoBKa ypoka Ilnanupyembie pe3yJabTaThbl
n/n 4acoB o0opy10BaHus
13- | Mepsonauanbbic JIeMOHCTpaLMOHHBIN 3KC- N3yuenue sgBneHuit npu 2 3HaTh, 4TO IIPH NPOTEKAHUH [Ipubop s
14| xummgeckue mows- nepumeHT Ne 2. «Paznoxke-Hue | pa3moKEHAN CIOKHBIX Be- pEeaKLKii MOJIEKYJIbI BELIECTB OIIBITOB C 3JICK-
tus. [Ipocteie n BOJIbI NEKTPUYECKMM TOKOM» | ILECTB pa3pyIIarTCs, a AaTOMBI CO- TPUYECKIM TOKOM
CIIOXHBIE BelIle- XPaHSAIOTCSA (IS BEIIECTB C
CTBa MOJIEKYJIIPHBIM CTPOSHUEM )
15- [TepBoHavabHbIE JleMOHCTpaIMOHHBIH JKC- OKCTIepUMEHTANbHOE  JIOKa- 2 3Hath OpMYIMPOBKY 3aKoHaH | Becwl anekTpoH-
16 XMUMUUECKHE TTOHS- nepumeHT Ne 3. «3akoH co- 3aTeNbCTBO JCHCTBUS 3aK0-Ha YMETb PUMEHSTD €T0 Ha HbIC
THS. 3aKOH COXpa- XPaHEHHUS MacChl Be- IIECTBY MPaKTHKE, IPU PEIICHAN pac-
HEHHUs MacChl Be- YETHBIX 337124
IIECTB
17- | Knacce Heoprauu- JIeMOHCTpalMOHHBIA ~ 3KC- | DKCHEPUMEHTAbHO  Ompe- 2 3HaTh 00BEMHYIO J0TIO CO- [Tpubop mst
18 | wecknx coemuue- nepuMeHT Ne 4. «Ompeze- | J€TUTh COIEpKAHUE KHC- CTaBHBIX YacTeH BO3/yXa OMpEIeTEHNs CO-
auit. CocTaB BO3- JIEHHE COCTaBa BO3IyXa» JI0poJia B BO3IyXE CTaBa BO3/yXa
oyxa
19- | Knaccri neopramn- | Ipakrueckast pabora Ne 2 CuHTE3 COMM U3 KUCIIOTHI U 2 YMeTb npoBouTh TpocTeit- mue | [{udpoBoit Mu-
20 | yeckux coemune- «[Tomy4yenue MenHOTO Ky- OKCHJIa MeTaJlIa CUHTE3bl HEOPTaHUYE- CKHX KPOCKOIT
Huit. CBoiicTBa ropoca» BEIIECTB C UCTI0Ib30BA-HUEM
KHCIIOT. UHCTPYKIIUU
21- | PacTBopsI Jlaboparophbiit orbit No 5 HccnenoBaTh  3aBHCHMOCTB 2 Nwmethb npescTaBieHue o pas- Jlatuux Temnepa-
22 «M3yuenne 3aBUCMOCTH PaCTBOPUMOCTH OT TEMIIE- HOM 3aBHCUMOCTHU PacTBOPH- TYpbI IUIATUHOBBIA
PpacTBOPUMOCTH BEHICCTBAOT patypsbl MOCTH BEILECTB OT TEMIIepa-
TEMIIEPATYPbI» TYpBI
23- | PactBopsl Jlaboparopsiii orbrr Ne 6 [Tokasatb 3aBHCUMOCTD 2 VMeThb UCToNb30BaTh MU(PO- [ubposoit Mu-
24 «Habmronenne 3a poctoM pacTBOPUMOCTH OT TEMIIE- BOH MHKPOCKOII /ISl M3y4Ye- HUA | KPOCKOIT
KPUCTAIIIIOB» paTypsl (boprI KpHCTaJIJIOB
25- | PactBOpBL. JlaboparopHbtit ombiT Ne 7 CdopmupoBath OHATUS 2 VMeTh mpejicTaBienne o pas- | JlaTdik Temepa-
26 «IlepechIllieHHBIH pac-TBOp» | «pa30aBIEHHbINA PaCTBOPY,

«HACBILLIEHHBIN PacTBOPY,
«IIEPECHIILIECHHBIN PACTBOP)

JMYHOM HACBHIIEHHOCTH pac-
TBOpa PaCcTBOPSACMBIM BCIIC-
CTBOM

TYpbl ITATHHOBBIN




lMpodosxkeHue

Ne Kou-Bo Henonb3oBanne
Tema Coaepixanue IleseBas ycTanHoBKa ypoka [lnanupyembie pe3yabTaThl
n/n 4acoB o0opynoBaHus
27- | PactBopsI Ipaxrudeckas padora Ne 3 CdopmupoBats  mpezcTas- 2 YMeTb OnpeaeNniTh KOHIEH- JlaT4uk onrrye-CKou
23 «OnpezieneHHe KOHICH- JIEHHE O KOHLEHTPAaluu Be- TPALKIO PACTBOPA, UCTIOJIB3YS [UIOTHOCTH
Tpanuu BEIICCTB KOJIOPpH- IIeCTBa W KOJMYECTBEHHOM UHCTPYKIIHIO
METPUYECKHIM 10 Kalopo- QHATH3C
BOYHOMY rpaduKy»
29- Kpucrannoruzpa- JlaGopatopiit ormerr Ne 8 Copmuposars noHsTHE 2 3HaTh CNIOCOOHOCTD KPUCTAIT- Jlatunk Temmepa-
30 | ot «Onpenenenue Temnepary-pei | «Kpucrammornapary JIOTUJIPATOB pa3pylIaThes IpH TypbI IIATHHOBBIA
Pa3noXEHUA KpUCTa- HarpeBaHuu
JIOTUIpaTay
31- | Knaccnt HEOpraHu- ITpakTrdeckast pabora Ne 4 CdopmupoBath mpecTas- 2 Vmerts onpenensts pH pac- Harunk pH
32 | yeckux coenuHe- «Omnpezenenne pH pacTBo-poB | nenne o pH cpemer kak xa- TBOPOB
Huid. OCHOBaHHUA KHCIIOT | LIET0YCi» PaKTEPUCTHKK KUCIOTHO-
CTH pacTBopa
33- | Kraccsl Heoprasu- Jlaboparopabtit orerr Ne 9 CdopmupoBath mpecTas- 2 IIpumensts ymernst mo ompe- | Aarduk pH
34 | yeckux coemuHe- «Onpenenenne pH pas- nenue o mkaie pH neneHuto pH B mpakTudeckoit
Huit. OcHOBaHUA JIMYHBIX CPEID) NEeATEIbHOCTHA
35- | Kuaccst HEOpraHu- Jlaboparopsiii orerr Ne 10 DKCIEPUMEHTANBHO JI0Ka- 3aTh 2 [ToHumarts cymHocTs mpowec-ca Hatuuk pH, nosa-
36 YECKUX COCIUHE- «Peaxuys HEHTpaIU3a- MKW». | XPMHYECKHE CBOMCTBA HEHTpaTM3aIMK U TIPUME-HSTh TOp 00BEMA KHJI-
Huil. XMMUYECKHE JleMOHCTPALOHHBIN OCHOBAaHUM TIpOLIECC HEUTpau3a- UK Ha KOCTH, OrOpeTKa,
CBOWCTBA OCHOBA- skenepumeHt Ne 5 «OcHo- [IPAaKTUKE JaTYUK TeMIepa-
HUH Bannst. Temnosoit sQexr TYpbI IUIATHHO- BbIH,
PeaKIyuy THAPOKCUIA Ha- TPUs JIATYHK J1aB-TICHHUS,
C YIJICKUCIIBIM I'a30M» MAarduT- Hast
MelaigKa
37- | Cpoiictra Heopra- Jlaboparopiii ombir Ne 11 Hcnonb3oBats momyueH- 2 YMeTb OnpenenaTs KUcioT- Harunx pH
38 «Ompenenenne KUCIO0THO-CTH

HUYECKUX COeH-
HEHUH

IIOYBBI»

HBIE 3HAHUA JUIA OTpeze-
JIEHNS KMCIIOTHOCTH pac-
TBOPOB

HOCTbD ITI0YB




Ne Kox-Bo Henonb3oBanune
Tema Coaepixanue IleseBas yctaHoBKa ypoka Ilnanupyemsbie pe3yabTaThl
n/n 4acoB o0opynoBaHus
39- | Xumideckas cBs3b | JleMOHCTPALIOHHEIH OIBIT [Toka3aTh 3aBUCHMOCTD 2 YMeTb Onpesenats THI KpH- Jlaruuk Temnepa-
40 Ne 6 «Temneparypa mas- (u3nyecKux cBOKCTB Be- CTAJUTNYECKUX PELIETOK 110 TYpbI IUIATHHO- BBIH,
JICHHA BEIIECTB € pasHBIMH IIECTB OT TUIA XUMHYECKON TEMIIepaType ILUIABJICHUS JATYMK TEM-
TUMAMH KPUCTAILTHYECKIX CBSI3U TIEpaTypbl TEPMO-
PEIETOK» HIapHBII
TemaTHyeckoe naanupoBanue yuedHoro marepuana B 9 kiacce
Ne Tema Coaepixkanue IleneBast ycranoBka ypoka | Koa-so | Ilnanupyembie pesyasratsl | HcnmoabsoBanue
n/n 4acoB o0opyaoBaHus
1 Teopus anexrpo- JIeMOHCTPAIHOHHBIH OTBIT [Toxasarh, uTo pacTBOpe- 1 3nath, 4TO pacTBOpE- Jlaruuk Temmepa-
JIATHYECKON JUCCO- Ne 1 «TerutoBoit shdext HHE BEIECTB UMEET PAI HHE — PU3UKO-XMMUYECKHH TYpBI IIIATUHOBBIN
N2 EEN 0507 pacCTBOPEHUS BEIICCTB B TPU3HAKOB XUMHYECKOM rpomnecc
BOJC» peakuu
2 Teopus anexrpo- IIpakrideckas pabora Ne 1 Beenenue moHATHIA «dJIeK- 1 YMeTh dKCTIEpPUMEHTATBHO JlaTunk snextpo-
JUTHYECKOH IHCCO- «OMEKTPOUTBI H HEIIEK- TPOJIUTY U «HEIIEKTPO- TUTH OIPEIEIATH SIEKTPOIUTHL U MIPOBOJHOCTH
[Hanuu TPOJIUTBD? HEDJIEKTPOJIUTHI
3 Teopus snexrpo- Jlaboparopabiii orerr Ne 1 CdopmupoBath mpencTap- 1 3HaTh, KaKoe BIMSHUE OKa- JlaTunk snextpo-
JIATHYECKON JUCCO- «BustHie pacTBOpUTENIIHA JIEHUE O BIKMAHUU PACTBO- 3pIBA€T BOJA Ha JUCCOLMA- MTPOBOJHOCTH
anuu AuCCONMalIo» PUTENA Ha JUCCOLUALIUIO LIMIO BELIECTBA
3IIEKTPOJIUTA
4 Teopus anekrpo- JlaboparopHbiit orerr Ne 2 ODKCIEpPUMEHTANBHO BBECTH 1 VMeTb onpeaensiTh CUIIbHBIE U JlaTunk snextpo-
JTUTHYECKON JICCO- «CHIbHBIC 1 CIIA0BIC JICK- TIOHSATHE «CIa0BbIi 3MeK- crnabble MEKTPOIUTSI C 0~ IIPOBOJHOCTH

nuany. CuiibHbIE U
cnabble HMEeKTPo-
JIUTHI

TPOJIUTBI»

TPOJIUT»

MOIIBIO JATYHMKA JJICKTPOIIPO-
BOJHOCTH




[MpodosixkeHue

IIpooonsicenue
Ne Tema Coaepixanue LleneBas yctanoBka ypoka | Koa-so | Ilnanupyembie pesyabtarsl | HMcmoan3oBanue
n/n 4acoB o0opynoBaHus
5 Teopus anexrpo- JlaboparopHsiit orerr Ne 3 CdopmupoBars peicTaB- 1 3HaTh 3aBUCHMOCTD HJIEKTPO- Jlatunk snextpo-
JTUTHYECKOH THCCO- «3aBHCHMOCTb EKTPO- JICHHE O 3aBUCUMOCTU TIIPOBOJHOCTHU PacTBOPOB OT IIPOBOTHOCTH
Uanuu IPOBOJHOCTH paCcTBOPOB 3NEKTPOIPOBOJTHOCTH pac- KOHIIEHTPAIIUU HOHOB
CUJIBHBIX 3JICKTPOJIMTOB OT TBOPOB OT KOHI[EHTPAL[N
KOHIIEHTPAL[X HOHOB) HOHOB
6 Teopus snexrpo- IIpakrideckas pabora Ne 2 3aKpenuTh MPeCTaBICHUED 1 VMeTh 3KCIepPUMEHTaIbHO JlaTuuk 3nmekTpo-
JIATHYECKON JUCCO- «Omnpezienenye KOHIEH- 3aBUCHUMOCTH DJIEKTPO- OIIpeIeNATh KOHIICHTPALIIIO MIPOBOHOCTH
005600505 TPALUK COJH TI0 SIEKTPO- [POBOIHOCTH PACTBOPOB OT COJIY B pacTBOPE € MOMOLBIO
IIPOBOIHOCTH PacTBOpay» KOHIICHTPAIUH HOHOB JaTYUKA 3IEKTPOIPOBOJHO- CTH
| Teopus anexrpo- Jlaboparopasiii ombir Ne 4 UccnemoBath  0coOEHHOCTH 1 [IpumenaTs 3HaHUA 0 peak- | JlaTdmk 3nmekTpo-
JUTHYECKOH IHCCO- «BsaumoneicTBIE  THIPOK- NPOTEKAHUs. PEaKLUUU Heu- UM HEUTpaIu3auuu B MHBIX MIPOBOJHOCTH,
[UAIUH. cuja Gapust ¢ CepHOM KUC- | Tpanu3auuu YCIIOBUAX 71103aT0p 00BEMA
Peakuuu nonsoro JIOTOW» JKUIKOCTH, OF0-
oOMeHa peTka
8 Teopus snexrpo- Jlaboparopabiii orerr Ne 5 DKCIepUMEHTABHO T10Ka- 1 3HaTh, 4TO BCE pacTBOpUMBIE B | JlaTunk snektpo-
JIMTHYECKOH JIUCCO- «O0pasoBanue coneli am- 3aTh 00pa30BaHKE HOHOB BOJIE COJIA SBIISIIOTCA CHJIb- | TIPOBOJHOCTH
005620005051 MOHMA»? [IPY peaKUuy aMMKaKa ¢ HBIMU 3JIEKTPOJIUTAMH
KHCJIOTaMU
9 | Xummaeckue peak- Jlabopatopsiit ombrr Ne 6 N3y4enne OKuCIUTENBHO- 1 Nmets npecrasienye o Te- Jlaruuk Temnepa-
LIWH. «/3ydeHue peakUMH B3aH- | BOCCTAHOBUTENBHBIX MPO- TIOBOM 3 (eKTe OKuCIH- TYpbI IIATHHOBBIH
OxucIuTenpHo- MOJICHCTBHS CyIb(uTa Ha- LIECCOB, IPOTEKAIOLIMX C TEIIHHO-BOCCTAHOBUTEBHBIX
BOCTaHOBUTEIIb- Tpus € IEPOKCUAOM BOJO- | BpIJICIIEHUEM DHEPIUH peaxiun

HBIC pCAKIINN
(OBP)

poa»




S€

Ne Tema Coaepixkanue LeneBas yctanoBka ypoka | Koa-so | Ilnanupyembie pesyabtarsl | HMcmonn3oBanue
n/n 4acoB o0opynoBaHus

10 | Xmvueckne peak- JlabopatopHbiit orerr Ne 7 Jloka3zars, 4TO B IIpoLecce 1 Wwmers npexncrasienus o pas- Haramk pH

uu. OBP «M3menenne pH B xoze npotexanus OBP Bo3mox- JTUYHBIX [IPOJYKTAX OKHCIIH-
OKUCITMTE/IbHO-BOCCTAHO- HO 00pa30BaHKME KHUCIOTHI TEIbHO-BOCCTAHOBUTEIBHBIX
BUTCIBHBIX peaKHHﬁ» WM TIEI0YU peaKHHﬁ

11 | Xumnueckue peax- JlaGopatopiit orbrr Ne 8 KomuuecTBenHo oxapakTe- 1 3HaTh, UTO METAIUIBI ABNAIOT- ¢ | JlaTunk Hampsxe-

. OBP «CpaBHHTEIbHAT XapaKTe- PU30BaTh BOCCTAHOBUTENb-HYIO BOCCTAQHOBHTEISIMU C pa3- HOM | HUSA
PUCTHKA BOCCTaHOBUTCIIb~ CIIOCOOHOCTD METall- OB BOCCTaHOBHUTEIILHON cro-
HOM CIIOCOOHOCTH MeTal- COBHOCTBIO
JIOB»

12 | Xumnueckue peak- | JleMoHCTpalyoHHbIE ONBI- Tl | M3yunTh 3aBHCHMOCTb CKO- 2 3HaTh 3aBHCUMOCTb CKOPOCTH [pubop ans un-
muu. CxopocTh xu- | Ne 2 «M3ydeHue Bmusa- HAS | POCTH PEAKIMU OT pas3iiny- PeaKI{K OT PA3TUYHbIX (aK- JHOCTPALIN 3aBU-
MHYECKOI peakiii | pa3Iu4HbIX (AKTOpPOB Ha | HBIX (akTopoB TOPOB — TEMIIEPATYPBI, KOH- CHUMOCTH CKOPO- CTH

CKOPOCTb PEAKIIMI» LIEHTPALMH PEArNpPYIOLINX Be- XUMUYECKON
LIIECTB, KATAIM3aTOPa, IPUPO-IBI | PEaKIuH OT YCII0-
BELIECTB, IIOLIAN BUI
COIPHKOCHOBEHHS BEIIECTB

13 | Hemeramwmr Tamo- JIeMOHCTPAIMOHHBII OIBIT OKCIIepUMEHTAITLHOE U3Y- 1 3HaTh QU3MUECKUE U XUMUYeE- Anmapar g

TE€HBI No 3 «UAzyuenue dusnye- yeHne DU3NYECKUX U XH- CKH€ CBOMCTBA TaJIOT€HOB. TIPOBEJICHUS XH-
CKHX ¥ XUMU1ECKUX MHUYECKUX CBOKCTB XJIOpa VMeTb 3amiChIBATh ypaBHE- HUS | MUYECKHX IIPO-
CBOFICTB XIJIOpa» peakIuii raJoreHoB ¢ Me- niecco (AITXP)
TaJlIaMU, HEMETAIIAMH, KX
Pa3NIMYHYI0 OKHCIUTENbHYIO
CTOCOOHOCTh
14 | I'anoreusr Ipaxrudeckas padora Ne 3 Onpenemuts  conepkaHue 2 YMeTh IPUMEHATH HOHOCE- JlaTuuk xnopun-
«OnpenencHue cogepxa-HuA XJIOPUJ-HOHOB B HCCIENY- JIEKTUBHEIE TaTYUKU HOHOB

XJIOpUI-UOHOB B IUTHEBOM
BOIC»

CMBIX pacTBOpax




9€

lMpodosxkeHue

Ne Tema Coaepixanue Lenesas ycranoska ypoka | Koa-so | Ilnanupyemsie pesyabtarsl | Henoansobanue
n/n 4yacos o0opynoBaHus
15 | Ceposonopon, JleMOHCTAIIMOHHEIH OTIBIT: W3yuuts nabopatopHble 1 3Hatb 1a0opaTopHble CrIoco- Obl | Ammapat it
cynbduIp! «Ilomyyenue cepoBO0PO-Aa U | crioco0BI MOTydeHHs CEPO- TOJIy4EHHs CEPOBOLOPO- 1a, €ro TIPOBE/IEHHS XU~
M3y4EHHE Er0 CBONCTB). BOJIOPOJIA, €T0 CBOWCTBA U (u3HdecKue 1 XUMHU- YeCKIe MHYECKUX peaK- Uit
JlabopaTopHbId ONBIT: CBOWCTBA CYIb()HI0B CBOICTBA. YMETb MPO-BOAUTH (AITXP), mpu-60p
«CuHTe3 cepoBoI0pOa. KAaueCTBEHHbIE PEaKIUU Ha JUIS TIOJTyYe- HUS
KauecTBennble peakiuu Ha CepOBOJIOPO]] ¥ CONH Ta30B MM anmapar
CepoBOJIOPO]I U CYIb(hU- 16D CepOBOJIOPOTHOM KHUC- JIOTHI, Kurma
COCTaBIIAITh COOTBET- CTBYIOIINE
YPaBHEHHUS XMMH- YECKAX
peaximi
16 | Hemerammi Oxcn- | AIeMOHCTAIWOHHBIA OMIBIT N3yunts cBOKCTBA CEPHU- 1 3HaTh Qu3KMUeCKUe U XUMIIe- Anmapar 11s
161 cepbl. Ceprt- Ne 4«M3yuenue cBorCTB CTOrO rasa CKHE CBOMCTBA CEPHUCTOTO ra3a. | MpoBEJCHHs Xii-
CTas KUCIoTa CCPHUCTOI'O Ia3a U CCpHU- VMeTh 3anuchIBaTh YpaBHEHHUS MUYECKHX peak-Iuid
CTOI KHCIIOTBD) peaxIuii raza ¢ BOJOH, Co (AITXP)
IIeI0YaMu
17 | Hemeramr Am- Jlaboparopsiii orbir Ne 9 ODKCIEPUMEHTABHO JI0Ka- 1 3HaTh, 4TO PaCTBOpP aMMHAKAB JlaTunk snextpo-
MHaK «OCHOBHBIE CBOHCTBA aM- 3aTh IIPUHAJICKHOCTD pac- BOJIE — CITa0BIil IEKTPO-JIHT. MPOBOJIHOCTH
MHaka» TBOpa aMMHAKa K C1a0bIM YMeTs onpenenats 31o
ANEKTPOIUTAM CBOICTBO C OMOIIIBIO AaT4H-Ka
ANEKTPONPOBOJHOCTH
18 | Oxcnn asora (IV) JleMOHCTpalMOHHbIE ONBI- ThL: | M3y4uTh IPOMBILIICHHBIE U 1 3HaTh NPOMBIILICHHBIE U JIa- Tepmopesucrop-

«Ilonyuenue okcua a30Ta
(IV) 1 u3yueHwue ero CBOHCTBY;
«OKHCIeHne OK-CHIa a30Ta
(11) mo okcuna azora (1V)»;
«B3aumopeii- cTBHE OKcHIa
azora (IV) ¢ Bomoii u
KHCJI0POJIOM, TIO-TyYeHHE
a30THOM KHCITO- ThI»

11ab0paTOpHBIE CIIOCOOBI
TOMy4eHHs OKCUIA a30-

Ta (IV), ero cBoiicTBa, mpu-
MEHEHHE B TIPOU3BOJICTBE
a30THOM KHCIOTBI

0opaTopHbIe CIIOCOOBI TOMY-
uenns okcuaa asora (IV), ero
(u3NYECKHE U XUMUYECKUE
CBOMCTBA. YMETh COCTaBIATh
COOTBETCTBYIOININE YPaBHEHNS
XUMHYECKHX PEAKIHIL.

YMeTh 00BACHATH TIPHMEHE-
Hue okcnna azora (1V) B mpo-
M3BOJICTBE a30THOM KHCIIOTBI

HBIH JATYMK TEM-
TepaTypbl, JaTIHK
pH, matunk 3nek-
TPOIPOBOIHOCTH,
anmapar Juis mpo-
BEJICHUS XUMHYC-
CKHUX peaKiui
(AITXP), maruut-
Has Melllanka




IIpooonicenue

Ne Tema Coaepixanue LleneBas yctanoBka ypoka | Koa-so | Ilnanupyembie pesyabtarsl | HMcmonn3oBanue
n/n 4acoB o0opynoBaHus

19 | Asornas kucnoran | Ilpaxrnueckas padora Ne 4 DKCIEPUMEHTANBHO Ope- 2 YMeTh UCII0IB30BaTh HOHOCE- Jlatuuk HuTpaT-

e€ conu «Omnpeienenue HUTPAT-HOHOB B | fieHTh COZICpKAHHE HHU- TPAT- JICKTUBHBIC JaTYNKH IS HOHOB
IIMTATEILHOM PacTBOPE» MOHOB B PacTBOPax ONpEEICHUS HOHOB

20 MunepanbHble JlaGopatopeiit orerr Ne 10 DKCTIEpUMEHTAIBHO pa3iin- 1 YMeTb 3KCIIepUMEHTAIBHO JlaTduk nextpo-

ynoopeHus «Omnpejienenye aMmmuad- HOi | yarp MOYEBHHY ¥ MHHE- OIpENIENATE MOYEBUHY MPOBOJTHOCTH
CCJINTPBI U MOYCBUHBD paybHbIE yﬂ06peHH;{

21 | Meramst. Kam- Jlabopatoperif ombir Ne 11 DKCIepUMEHTAIIBHO YCTa- 1 3HaTh CBOMCTBA COEAMHEHNH JlaTuuk 3mexTpo-
i, CoeMHeHNs «B3auMoyielicTBie  M3BECT- | HOBHTDH o0pazoBaHme KaJIbIMA ¥ €r0 3HAYCHHE B MPOBOJHOCTH,
KaJIbIIAA KOBOM BOJIbI C YTJICKHCIIBIM | cpeqiHEl M KHCIION COMH TIPUPOJIE ¥ JKU3HY YETOBEKA MAaTHUTHAS Me-

rasom» majka, mpuoop
UL TIOJTYYEHHU S
Ta30B MM amma-par
Kunmna
22 | Meramwl Kenezo | Jlaboparopusiit ombit Ne 12 1 3HATb, YTO TIPOLECC KOppo- 3ui | AJATHHK JaBICHNS

«Oxucnenne xemnesa BO
BJIQXXHOM BO3YXE»

Uccnenosars npotece
3IETPOXUMHUYECKON KOppo-
31H XKene3a B BO3ayXe

METaJUIOB  TPOTEKaeT B
MPUCYTCTBUU BOJbI U KHUCJIO-
pozna. 3HaTh (aKTOpPBI, YCKO-
pAIOLIKE POLIECC KOPPOUH
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