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Benenue

B oOyuenun xumun OONBIIOE 3HAYCHUE MMEET SKCICPUMEHT. AHATU3UPYS Pe3yAbTAThl MPOBEIEHHBIX
OITBITOB, yYalHecs YOSKIAIOTCS B TOM, YTO TC HJIM HHBIC TCOPETUUYCCKUE MPEACTABICHUS COOTBETCTBYIOT WA
MPOTUBOpEYAT pPEaNbHOCTH . TONBKO OCYIIECTBIIAS XHMHMYECKHUH OSKCIEPUMEHT MOXHO TPOBEPUTH
JIOCTOBEPHOCTh IIPOTHO30B, CHIENIAaHHBIX Ha OCHOBaHWHM TeOpuH .B mporecce sKCrepuMeHTaIbHON paboThI
yUaInmecs: IPUOOPETAIOT OMBIT IMO3HAHUS PEATLHOCTH, SBIISIONIUICS BaXKHBIM 3TarioM (OPMHUPOBAHUSA y HUX
yOeKaeHMd, KOTOpble, B CBOIO Ouepellb, COCTABISIOT OCHOBY HAy4YHOrO MHpPOBO33peHHMsl . Peanmmszarms
YKa3aHHBIX IIeJIeHl BO3MOXKHA TPH OCHAIICHUM IIKOJIBHOTO KaOMHETa XUMHU COBPEMEHHBIMH MPHOOpaMH U
obopynoBanreM . B pamkax HanmoHanmbHOro npoekra «OOpazoBaHME» ATO CTAJI0O BO3MOXKHBIM OJaromaps
CO3aHUIO B 00111e00pa30BaTeIbHBIX OPraHU3aIMAX, PACTIONOKEHHBIX B CEIbCKONH MECTHOCTH U MAJIbIX TOPO/IAX,
IICHTPOB 00pa30BaHUs CCTECTBCHHO-HAYYHOH M TEXHOJIOTMYECKON HampaBiieHHOCTeH «Touku pocrtay
BHenpenue 5Toro o00OpPYyIOBaHUS TO3BOJUT KAaYeCTBEHHO M3MCEHHTH TMPOIECC OOYYCHHS XHUMHU
KonudecTBeHHBIE 3KCIIEPUMEHTHI MO3BOJIAT MONTYYaTh JOCTOBEPHYIO MH(MOPMAIUIO O MPOTCKAHUHM TEX WIIH
MHBIX XUMHUYECKHX Ipolleccax, O CBOMCTBax BemecTB . Ha 0CHOBE MONMYy4eHHBIX 9KCIEPUMEHTANIBHBIX JaHHBIX
00y4aeMble CMOT'YT CaMOCTOSITENBHO JIENaTh BBIBOJIbI, 0000IIATh PE3YNIbTATHI, BHISBISATH 3aKOHOMEPHOCTH, YTO
OJHO3HAYHO 6ylleT CHOCO6CTBOB&TB IOBBIIIECHHU O MOTUBAIIUU O6y‘IeHI/I$[ IIKOJIbBHUKOB.

[enb u 3agaun

. Peanuzanusi OCHOBHBIX 00111€00pa30BaTEIbHBIX NPOrpaMM IO Y4E€OHBIM TNpEAMETaM €CTECTBEHHO-
Hay4HOM HAIPABJIEHHOCTH, B TOM YMCIIE B PAMKAaX BHEYPOUHOM JEATENLHOCTH 00YUIaIONTUXCS;

* pa3paboTKa W peajM3alysi Pa3HOYPOBHEBBIX NOMOIHUTENBHBIX OOIIE00pa30BaTeNIbHBIX HPOrpaMm
€CTECTBCHHO-HAYYHOW HAIPABICHHOCTH, a TAakKe MHBIX POrPaMM, B TOM YHCIIE B KAHUKYJISIPHBIA
MIEPUOI;

¢ BOBJICUCHHUEC YYAIIHUXC U IIEAArOTHIECKUX pa6OTHI/IKOB B IPOCKTHYIO ACATCIBHOCTD,

* opraHu3alnus BHEY4eOHOW AEATENBHOCTH B KaHMKYISAPHBIA IepHon, pa3pabOTKa M peann3anus
COOTBETCTBYIOIIMX O0Opa30BaTEIbHBIX MpOrpaMM, B TOM 4YHCIE Al Jarepelf, OpraHU30BaHHBIX
00pa30BaTEIbHBIMU OPTaHU3AIMAMY B KAHUKYIIAPHBINA TIEPHOLL;

* MOBBILIEHHE NPOPECCHOHATBLHOIO MACTEPCTBA IENarornueckux paOOTHUKOB IIEHTPA, PEaTH3yIOLIUX
OCHOBHBIE U JIOMOJHUTEIbHBIE 00111e00pa3oBaTeNbHbIE MPOrPaMMBbI;

Cozmanue uentpa «Touka pocray mpeamonaraer pa3BuUTHE 00pa30BaTENbHOW HHPPACTPYKTYPHI
00111e00pa30BaTENbHON OpraHU3allii, B TOM YKCIIe OCHAIIEHHE 00111e00pa3oBaTebHOi OPTraHNU3aIlAN

* o0OpynoOBaHUEM, CpEICTBAMH OOYYeHHMsS M BOCIHMTaHMSA JJIsI H3ydeHUs (B TOM YHCIE OIKC-
MIEPUMEHTAIBHOTO0)  MPEIMEeTOB,  KYpCOB,  JUCHHMIUIMH  (MOXYyJIeH)  eCTeCTBEHHO-HAYJHOU
HaIpaBJICHHOCTH NP peaJu3alii OCHOBHBIX OOIIE00pa30BaTENbHBIX MPOrpaMM M JOMOJHUTEIBHBIX
0011e00pa30BaTENbHBIX MPOrPaMM, B TOM YMCIIE JUIS PACIIMPEHHS CO- ACPKAHUS yIEOHBIX MPEIMETOB
«Dusukay, «XuUMHM», «buomorusy;

000pyI0BaHHEM, CPEACTBAMH O0YUEHHUS M BOCIUTAHHMS IS pETU3alliK IPOrpaMM J10-

TIOJTHUTEIBHOTO 00pa30BaHUS €CTECTBEHHO-HAYYHOW HAIIPaBIEHHOCTH;
* KOMITBIOTEPHBIM ¥ UHBIM 000PYIOBaHHEM .

CoBpeMeHHBIC JKCIICpHIMEHTANIbHBIE HCCICIOBAaHUS 110 XHMHH YK€ TPYIHO IIPEICTaBHTh 0e3
WCIIONB30BAaHMS HE TOJNBKO aHAJIOTOBBIX, HO M LU(POBBIX U3MEPUTEIBHBIX NpHOOpPOB . B denepanbaom
TocymapctBernom O6paszoBatensHoM Cranmapte (PI'OC) mpommcaHo, 9TO OITHUM U3 YHHUBEPCATBHBIX
Y4eOHBIX IEHCTBUIA, TPHOOPETAEMBIX YYAIIUMUCS, TOJDKHO CTaTh YMEHHUE IIPOBEICHNUS OIBITOB, IPOCTHIX
9KCIIEPUMEHTAJIBHBIX UCCIEOBAHUM, IPSIMBIX U KOCBEHHBIX U3MEPEHHUH ¢ HCITOJIb30BAHHEM aHAJIOTOBBIX U
IU(PPOBBIX H3MEPUTEIBHBIX TIPHOOPOBY.

Y4eOHBIH SKCIIEPUMEHT 110 XUMHUH, TPOBOIUMBIN Ha TPAIUIMOHHOM 000pYIOBaHNH, Oe3 IPUMEHEHNS
ndpoBsIX TabopaTopuii, He MOXKET MO3BOJIUTH B TIOJTHOM Mepe PEIINTh BCE 337a4H B COBPEMEHHOI MIKOIIE.
3TO CBA3aHO C PSAOM MTPUYMH:



¢ TpaJUIIMOHHOC MIKOJIBHOC 060pyZ[OBaHI/Ie H3-3a OrpaHUYCHUA TCXHUYICCKUX BO3MOXKHOCTEH HE ITO3BOJISICT
IPOBOAUTH MHOTHUEC KOJIMYCCTBCHHLIC UCCIICAOBAHUA,

* UTHTENFHOCTH MPOBEICHUS XUMHUCCKIX HCCIICIOBAHMI HE BCETIa COTIACYETCS C JUTUTEIEHOCTRIO YICOHBIX
3aHATHIA,

* BO3MOJKHOCTB NPOBEJICHHS MHOTHX MCCIIEJOBAHHI OrPaHMYMBAETCS TPEOOBAHUAMH TeXHUKH O€30ITACHOCTH
U ap .
Hudposas 1abopaTopusi MOTHOCTHIO MEHSIET METOMKY M COAEPKAHNE IKCIIEPUMEHTAIBHON ESTENbHOCTH U

pelIaer BhIIIenepedncieHHbIe Mpo0aeMbl. [1IMpokuii CrIeKTp AaTYMKOB TTO3BOJISAET YUaIlUMCsl 3HAKOMHTBCS C
napaMeTpaMu XMMHYECKOT0 HKCIIEPIMEHTa He TOJIBKO Ha KaYeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM YPOBHE .
udposas mabopatopust MO3BOISET BECTU JUTUTENBHBIN IKCIIEPUMEHT JJaKe B OTCYTCTBHE IKCIIEPUMEHTATOPA, a
4acTOTa UX U3MEPEHUI HEeNOoBIaCTHA YEJIOBEYECKOMY BOCIIPHSTHIO .

B nporiecce popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUH YYEHHK 00ydaeTcs MpecTaBisiTh nH(popmanuio 00
HCCIIEIOBAaHUU B YETHIPEX BUAAX:

* B Bep6aJ'II>HOM2 ONMCBIBATH OKCIICPUMEHT, CO3aBaTh CJIOBECCHYIO MOJICJIb OKCIICPUMEHTA, (bI/IKCI/IpOBaTI)
BHUMAaHHUC Ha U3MEPIACMBIX BEJIMYMHAX, TCPMHUHOJIOT U,

* B TaOJWYHOM: 3aIOJNHATH TaOJMUIIBI JAHHBIX, JISKAIMX B OCHOBE IIOCTPOECHUS TpaMKOB (IIPU ITOM Y
y4aluxcs BO3HUKAET MEPBUYHOE MTPECTaBICHUE O MaclITabaxX BEJINYHH);

B Tpa)uuecKoM: CTPOUTH IpadUKH 10 TaOIUYHBIM JIAHHBIM, YTO JaéT BO3MOXKHOCTH MEpexofa K
BBIAIBUIKCHUIO I'MIIOTE3 O XapaKTEPE 3aBUCUMOCTU MEXAY BEIIMINHAMHU (HpI/I 9TOM YYHUTECIb [TIOKa3bIBACT
NIpENMYyNIECTBO B BU3yaJIn3alllini 3aBHUCUMOCTEH MEXAY BEJIM- YUHAMHU, HAITIIAHOCTL U MHOFOMCpHOCTb); B BU/JIE
MAaTEMaTHYCCKUX y'paBHeHHﬁ: JaBaThb MaTCMAaTUYCCKOC OIMMCAHHUEC B3aUMOCBA3H BCJIIMYUH, MATCMAaTHYCCKOC
oboO1enue.

Ilepexon or kaxkzoro sTama mHpeAcTaBieHHs HH(OPMAIMU 3aHMMAeT AOBOJBHO OOJBIIONH HPOMEXKYTOK
BpeMeHH. B 7—8 kiaccax 3TOT mpouecc HeoOXOAMM, HO B CTapIIMX KiIaccaX MOXKHO ObUIO OBl 3TO Bpems
HOTPaTUTh Ha pelleHne 0ojee BaKHBIX 3a7ad. B aToM mnaHe mudpoBblie 1a00paTOpUy CYLIECTBEHHO SKOHOMST
BpeMsi. DTo BpeMsi MOKHO mnorpatuth cornacHo PI'OC Ha (opMHpoBaHME HCCICHOBATENBCKHX YMEHUH
y4aIuXcsl, KOTOPBIE BEIPAXKAIOTCS B CIIENYIOIMX JCHCTBHUAX:

* ompezereHue MPOoOIeMBL;

* TIOCTAHOBKA MCCIIEA0BATENbCKON 3a/1a4H;

* IJIAaHUPOBAHHE PEIICHHUS 3a7auu;

* TIOCTPOEHUE MOJIENEH;

* BBIIBIDKEHHE TUITOTE3;

* SKCIIepUMeHTaJIbHAas MPOBEepKa TUIOTE3;

* aHaJ M3 JaHHBIX SKCIIEPUMEHTOB I HaOIIOICHUI;

* (hopMyTHpOBaHHUE BHIBOJIOB.
[locnennue rompl y ydammxcst HaOmofaeTcs HHU3Kash MOTHBALMS H3YYEHHS €CTECTBEHHO-HA- YUYHBIX

JUCLUIUIMH U KaK CII/ICTBUE MaZieHne KauecTBa 00pa30BaHus.

[NocraBnsieMble B IIKOJIBI COBPEMEHHBIE CpEICTBA 00ydeHus], B paMKkax mpoekra «Touka pocray comepxar
KaK y)X€ XOpOIIO HM3BECTHOE OOOpYAOBaHHE, TaK M NPHHLHUIHNAIBHO HOBOE. DTO LU(pOBEIE Ja0OpaTOpHu H
JaTYUKOBBIE CHUCTEMBL. B OCHOBY 00pa3oBaTeNbHOM MNpOrpaMMbI 3a- JIOKEHO INPUMEHEHHe LU(POBBIX
naboparopuil. TeMaTHka MPeUIOKEHHBIX YKCIIEPUMEHTOB, KOIMYECTBEHHBIX OMNBITOB COOTBETCTBYET CTPYKTYpeE
NpUMEpPHOl 00pa3oBaTeNbHOM NPOrpaMMbl TI0 XUMHH, coiepxkaHuio @enepaibHOro TrocyIapcTBEHHOTO
obpazoBatensHOro cragnapra (OPI'OC) cpenrero (moxHOTr0) 00IIEro 00pa30BaHMS.

PaccmorpeHHBle B TOCOOMH ONBITHI MPOLUTM IIMPOKYK —ampoOamuio. MHOrONeTHsss NpaKTHKa
WCIIONB30BaHMSl XUMHYECKHX IprOopos, LJI B mkome mokasana, 4To COBPEMEHHBIC TEXHH- YECKHE CPEACTBA
OOy4eHUsT HOBOI'O TOKOJEHHS TO3BOJSIIOT JTOOWUTHCS BBICOKOTO YPOBHS YCBO- €HHSI y4eOHOro Marepuala,
YCTOHYMBOIO POCTa MO3HABATEIBHOTO MHTEpEca IIKOIBHHUKOB, T.€. MPEOAOIETh T€ MPOOIEMBI, O KOTOPBIX TaK
MHOT'0 TOBOPSIT, KOTZa peyb 3aXOAUT O COBPEMEH- HOM IIKOJIFHOM XHMHUYECKOM 00pa30BaHHU.

JlaHHOE MeTOMMYecKOe TOCOONE apeCOBAHO YUUTENSIM XHMHH, KOTOPBIE PEali3yloT 00pa30BaTebHbIC
TIPOrpaMMBI C HCTIONIB30BaHIEM 000pynoBaHus « Todka pocTay.

HopmaruBras 6a3a
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(OCHOBHEIE TIOHATHS U TCPMUHDbI

B MCETOAUYIECCKOM OCOOHH HCIIOJB3YIOTCA CICAYIOIUC ITOHATHA U TCPMHUHBI:

Touxa pocma — 3T0 (eiepalibHas CeTh EHTPOB 00pa3oBaHus H(PPOBOTO, €CTe- CTBEHHO- HAYYHOT0, TEXHUYECKOTO
U TYMaHUTAPHOro MPOQUIIs, OPraHU30BAHHAS B paM- Kax mpoekta «COBpeMeHHas IIKOIay.

Lughposas (komnviomepras) nabopamopus (LJJI), mporpaMMHO-anmapaTHBI KOM- IUICKC, TaTYHKOBas CHCTEMa —
KOMIUIEKT y4eOHOro 0OOpYHOBaHMS, BKIIOYAIONIMA W3- MEPUTENbHBIA OJOK, MHTep(eic KOTOPOro Mo3BOJSIET
00ecreunBaTh CBA3b C MEPCO- HABHBIM KOMITBIOTEPOM, U HA0Op TATYUKOB, PETHCTPUPYIOIIUX 3HAYCHHS PA3THIHBIX
(U3NYECKNX BETUYMH.

AIIXP — arnmnapar Jist HpOBCACHUA XUMHUYCCKUX peaKL[I/Iﬁ C TOKCUYHBIMU I'a3aMH U Ma-paMu, 3aMKHYTBIX Ha
O JIOTUTECIIb.

bana xombunuposannas TNpeqHa3HaYeHA U1 HarpeBa CTEKISIHHBIX U (apopoBBIX COCYHOB C PeareHTaMu 10
OIpe/IeIEHHON TeMIlepaTypbl B 3aBUCUMOCTH OT TEIUIOHOCH- Tellis. B KadyecTBe TEIIOHOCUTENs BBICTYNAET BOJa
(BomstHast GaHst), peYHOM MecOoK (Te- coYHas 6aHsl), CreHaIbHbIe )KUIKOCTH ( HAIpuMep, MacistHast OaHs).

IIpubop ons nonyuenus 2azo6 (npubop Kuprowkuna) — MPOCTEHITUN TPUOOP UIAIONydeHHs HEGOMBIIONO
KOJIMYECTBa ra3oB. BrlyckaeTcs B IEMOHCTPAIIMOHHOM U yue- HHYECKOM BapUaHTax.

Cocyo Jlanoorema (npoOdHUpKa JBYXKOJIEHHAs) — MPECTABISIET COOOM JIBE CHIasiHHBIE TO]] ONPEEIEHHBIM YTIIIOM
NpoOUPKHU ¢ OOHUM ropiioM. [IpuMensercs Ui JeMOHCTpaly 3aKOHA COXPAaHEHHS MacChl BEIIECTB B XUMUUECKUX
peakusX.

Mewanxa maznumnas — yCTPONCTBO Ul IEPEMELIMBAHUS JKUAKOCTEH, C IOMOLIbIOBPAIIAIOIIEIOCSI B MArHUTHOM
oJIe AKOPSL.

Kpatkoe onrcanne noaxoaoB K CTpyKTypUPOBaHUIO MaTEpHAIOB

B o0pazoBarenbsHoii nmporpamme (OI1) npeacTaBieHsl ClIeAyIOIINe Pa3esbl:

1. Meromsr M3YYEHUs BEIIECTB U XUMHUUECKHX SIBICHUH. DKCIIepUMEHTaIbHbIE OCHOBBI XU-MUU.
2. [lepBoHAaYaNbHBIE XUMUYECKIE TTOHSTHSL.

3. PacrtBopsl.

4. OcHOBHbIC KITACCHI HEOPTaHUYECKUX COCAMHEHUI.

5. Teopus 31EKTPOIUTUYECKON TUCCOLUALIH.

6. Xumuueckue peakuuu.

7. Xummueckue >71eMEHTHI (CBONCTBA METAJIOB, HEMETAJLIOB M UX COCIMHEHUIA).
B ocHOBY BBIZICTIEHHSI TAKUX PA3JIEIIOB 3aJI0KEH XUMUIECKUH SKCIIEPUMEHT, TPAIUIINOHHAS CHCTEMA U3yICHUS

xumud. OCHOBHOH (popMoit yaeOHOM AeITeNbHOCTH SIBISIETCS XUMIYECKHN IKCIIEPIMEHT, POBOIUMBII B BUJIE
71a00paTOPHBIX, MPAKTHIECKUX paboT U 1eMOHCTpanuii. JleMOHCTPAIOHHBIN SKCIIEPUMEHT ITPOBOIMTCS B TOM CITydae,
€CJIM OH OTIaCeH JUIS BBITIOJIHE- HUS yYAIIMMICS WM HMEIOIIUICS MPUOOp TPECTABIECH B €ANHCTBEHHOM 3K3EMILIPE.

Jli1st M3yueHus peaMeTa « XMUsh) Ha dTare OCHOBHOIO ob1ero obpazoanus oreoautcs 140 gacos:
8 ximacc —70 gacos; 9

Kkimacc —70 yacos.

annast oOpa3oBaTesbHas MPOrpaMma 00eCeYrBaET YCBOCHUE YUAIIMMHUCS BAXKHEUIIINX XUMHYECKUX 3aKOHOB,
TEOpUl U TOHATHIA; (HOPMUPYET MPEJICTABICHUE O POJIM XUMHHU B OKPY- XKAIOIIEM MUPE U XKU3HH YeoBeka. [Ipu sTom
OCHOBHOE BHUMAaHHUE YJIENSETCS CYIIHOCTH XUMHU- YECKUX PEaKIMi 1 METOJaM UX OCYIIECTBICHHS.

OnHYM U3 OCHOBHBIX MPUHIIUIIOB TIOCTPOCHUSI IPOTPAMMBI SIBIISIETCS IPUHITUIT JJOCTYITHO- CTH. DKCIIEPUMEHTATbHBIC
JIAHHbIE, TOJYYCHHbIC YUAIIUMHCS [P BBIMOIHEHUN KOJIMYECTBEH- HBIX OMBITOB, MO3BOJISIOT YIAIIMMCSI CAMOCTOSITEIILHO



JICJIaTh BbIBOABI, BBIABJIATL 3aKOHOMEP- HOCTH. HOZ[XOHLI, 3aJIOKCHHBIC B COACPIKAHUC IIPOrpaMMBbI Kypca, CO3Jar0T
HeO6XOﬂI/IMI>Ie YC- Ji0BUA 1A CUCTEMHOI'O YCBOCHHS yUallIMMUCA OCHOB HAYKHU, IJISA obecrneveHus Pa3BUBAIOLICTO U
BOCIIMTBIBAOIICT O BO3I[eI7[CTBPIH 06yquI/m Ha JIMYHOCTDb y4allerocs. CDopMpreMLIe 3HaHHUA JOJIDKHBI CTaTh OCHOBOI

CHUCTEMBbI y68)l(}:[eHHI7[ LIKOJIBHMKA, LHCHTPAJIbHBIM SJIPOM €ro Hay4YHOro MMUPOBO33PCHUA.

Ornucanue MaTepPIaHLHO-TeXHH‘IeCKOfI 0a3bl LOCHTpa
«Touka pocTa», UCIIOJIB3YEMOT'O I peanH3aunno6pasoBaTenLHHX IporpaMm B paMKax
nmpenoaaBaHus XUMHUU

MarepuansHo-TexHHYecKass 0a3a IeHTpa «Todka pocray BKIIOWAaeT B ce0s COBPEMEHHBIC M KIACCHUECKUE
nipubopsl. [TocnmenHre Mol MHOTOJIETHIOK anpo0alyio B IIKOJIE W MOTYYWIH NpU3HaHue y yunteneid xumuu. K
HHUM OTHOCSITCSI: TPUOOP sl IEMOHCTPAIMH 3aBUCHMOCTH CKOPOCTH PEaKIMU OT Pa3JIMuHbIX (PaKTOpPOB, anmapar Juis
MIPOBEACHUS] XUMHYECKHX PEaKIyi, PHOOp ISl ONBITOB C 3JIEKTPUYECKHUM TOKOM, MPUOOP /sl M3YYEHHUs! cocTaBa
BO3/1yXa U MHO- THe Jpyrue. Y UnThIBasi MPAaKTHYECKHUIA ONBIT MPUMEHEHHS TaHHOT0 000pPYAOBaHUS Ha YPOKaxX XUMHH,
MBI JaJIM JIMIIb KpaTKoe onucaHue NpruoopoB. OCHOBHOM aKIEHT cenaeM Ha onuca- HUM HU(POBBIX 1a00paTOpui U
UX BO3MOXKHOCTSIX.




Lughposas (komnvromepras) nabopamopus (L[JI), mporpaMMHO-anmapaTHEIH KOM- TUICKC, TaTYUKOBAs CUCTEMa —
KOMIUIEKT y4eOHOro oOOpYAOBaHUS, BKIIOYAMONIMNA H3- MEPUTENbHBIN OJ0K, HHTep(EeHC KOTOPOro MO3BOJSET

o0ecreunBaTh CBSI3b C NepCoO- HAJIbHBIM KOMITIBIOTCPOM, U Ha60p I[aT‘lI/IKOBl, PEruCTpUpYOMUX 3HAYCHUA PA3JIMIHBIX
(U3NYECKIX BETUYMH.

Hamuux memnepamypol niamunoguiii - IPOCTOW U HAASKHBIA TaTUMK, IPEIHA- 3HAYCH IS U3MEPCHUS
TeMIepaTyphl B BOJHBIX PacTBOpax W B ra3oBhIX cpenax. Mmeer
pasmuuHbeld nuama3oH m3Mmepermid or -40 mo +180 oC. Tex- Huueckue

XapaKTEPUCTUKHU JAaTYUKA YKa3aHbl B MHCTPYKIUH I10 OKCILIyaTalluu.

Jamuux  memnepamypvl  mepmonaphulii  TPEIHA3HAUEH ISl M3MEPEHHsI
temneparyp a0 900 °C. HMcnone3yercs NpU BBITOJHCHHH PAa0OT, CBS3aHHBIX C
HU3MEpPEHUEM TEMIIEPATYP IIAMEHH, IJIABJICHUS U Pa3JIOKEHUS BEIIECTB.

Jamuux  onmuueckoti niomuocmu (KOJOPUMETP) — TMpeAHa3HAYeH Jis
U3MEpEHUs]  ONTHYECKOW IUIOTHOCTH OKPAIlIeHHBIX pacTtBOpoB  (puc. 1)
I/ICHOHL3yeTCH Inpu U3y4e- HUHU TCEM ((PaCTBOpLI)), ((CKOpOCTI) XUMHWYCCKUX
peakiuiiy, onpeaeeHuy KOHIIEHTPAIMY OKPAIIEHHBIX HOHOB MJTU CO-

©eTMHEHH I

Puc. 1. laTuuk onTrye-

cKkoi motHocTH: 1 B KOMIUIEKT BXOJAT NaTYUKU C PA3JIMYHOM JJIMHOM BOJIH I10- M0 M
KIoBeTH: 2 JTYITPOBOAHMKOBBIX UCTOYHUKOB CBETA: 465 1 525 HM. Q0p- 10PeT? AW HECIGAYENOTO gy Kj0BETHI COCTABIISIET 4 MII,

JJIMHA ONTUYECKOro Myt —

BCIICCTBA
10 MMm.

! TlompoGHble XapaKTEPUCTHKHU JATIMKOB, METOIMKH HACTPONKH U MPABUIIA paGOTHl MOYKHO HANUTH B KHUTE
«Hcnonp3oBanue UpPOBHIX JTA00pATOPHIA TIPH 00YUIEHHH XUMHH B cpeiHel mkoie». (M.: bu-

HoM. Jlabopartopus 3Hanwmit, 2014. — 229 ¢.)

Jlamuux pH ipeqHa3HaueH U1 U3MepeHus BogopoaHoro nokaszatens (pH). B HacTos- mee BpeMs B HIKOMY MOCTYIAIOT
KOMOHMHUPOBaHHbIE TaTYNKH, COBMEIAIOIIHE B CE0€ CTEKIITHHBIN 3JIEKTPO/] C 3JIEKTPOIOM CPaBHEHHMS, UTO JIeNIaeT padoTy
IO U3MEPEHHUI0 BOIOPOAHOTO MoKa3aTens 6onee kompopTHOii. [Inanazon nsmepennii pH ot 0—14. Ucnone3yetes ans
M3MEpPEeHNs BOJIOPOIHOIO ITOKA3aTENs BOAHBIX PACTBOPOB B PA3IIMY- HBIX HCCIEIOBAHMAX 00BEKTOB OKPYKAIOIIEH CPE/IBL.

Lamuuk s1exmponpogoonocmu NpeaHa3HAYEH TSI U3MEPEHUSI YAETBHOH 3JIEKTPO- IPOBOAHOCTH KHUIKOCTEH, B TOM
YHCIIe ¥ BOJHBIX pacTBOPOB BewecTB. [IpuMeHsieTcst mpu U3y4eHUH TEOPHUH 3IEKTPOIUTHIECKON TUCCOLNAIINH,

XapaKTEPUCTUK BOAHBIX PaCTBOPOB.



Lamuux xnopu/l-uonoe UCTIONB3yeTCs A KOIUYECTBEHHOIO OMPEAENIEHHs COAep- KaHMs HOHOB XJIOpa B BOIHBIX
pacTBopax, mouBe, MpoxyKTax MuTanus. K matuuky moa- kirodaercss HOHOCENeKTUBHBIN anekTpon (MCD) (pabounit
3IIEKTPO/I), TOTEHIIMAI KOTO- POrO 3aBUCUT OT KOHLIEHTPAllUK OIPEeI1eMOoro HoHa, B JaHHOM ClIy4ae OT KOHIIEHTpa-

i aHnoHoB Cl . Tlorenmman MCD  ompeaensioT OTHOCHTENBHO 3JEKTPOAa CpaBHEHHs, KaK IPaBUIIO,

XJI0pCcepeOpsHOTO.

Ha pucynke 2 nokaszana o0mias cxema Mcroab3oBanus MCD 1iis KOJMHYeCTBEHHOro ompe-

2 T HeﬂeHHgHKOHHeHTpaHHH (axTuBHOCTH )paznnt{HLIx nonos: Cl1, NO,NH, Ca. O osuoit
3 4 xommoneHT awobdoro MCH

— MemMOpaHa, KOTopas pasfeNseT BHYTPEHHHN PacTBOP C IMOCTOSH- HOM KOHIEHTpPAIMEH ONPENeIseMOro HOHA U

UCCIIElyEMbIH PacTBOP, & TAKXKE CIYKHUT CPEl- CTBOM 3JIEKTPOIIMTHYECKOTO KOHTAKTa MEX Iy HuMK. MemOpana obnaaer

HOHOOOMEHHBIMHU CBOﬁCTBaMH, HpI/I‘IéM MPOHNIIACMOCThb e€ K MoHaM Ppa3Horo Tumna pasjinJHa.

Puc. 2. YcraHoBKa st onpeniesie- Hiisl KOHIEHTpanuy (aKTUBHOCTH) XJIOPH/I- HOHOB B pacTBope. A: 1 —kopmyc aaTumka
qutst onpenenenns Cl - MOHOB; 2 — pazbeéM
Micro USB.1.I1H noakiroueHus x
KoMIbtoTepy; 3 — pazbém BNC s
HOJKII0Ye- HUA pabouero 3nexTpona; 4 —
Pa3bEM I MOAKIIOYEHHS 3J1€K- TPoAa
cpaBHeHMA. b: 1 —HOHOCE- TEKTUBHBIH
anekTpoy (pabouuii anexTpon); 2 —
JJIEKTPOJ CpaBHe- HUsl (XJI0pcepeOpstHbIN
3JIEKTPOA);3 — MarHuTHas Memanika; 4 —

SIKOPb MAarHUTHOM MEIIaIK1

3ampemiaercsi  Tporatb  MeMOpaHy
JNIEKTPOA MHalbllaMH U IHPHBOAUTH €€ B
CONPUKOCHOBE-  HHE C  TBEPIBIMH

noBepxHocTsMH. [Ipu xpanennu MCD
YyBCTBUTEJIbHAS YacTh JaT4MKa (MeM- OpaHa) NOJDKHA OBITh 3alllMIIeHa CIeHalbHBIM KonmaukoM. He nomyckaercs
UCIIONB30BATh HJIEKTPObI ¢ MOJTUMEPHON MeMOpaHOl B cpelax, COAep)KaIlKX JeTydhe BEelecTBA MM Opra- HUYECKUe
pactBoputenu. He cnexyer ucnons3oBats MCD B CHIIBHBIX OKHCIHUTENAX. J[IuTenb-

2 AKTHBHOCTH HOHOB a — 3()()eKTHBHAS (KaKyIIAsCs) KOHIIEHTPAIHS C YIETOM Pas3IMYHBIX B3AUMOIEHCTBUN MEKTY
noHamHu B pactBope. ITokazatens aktuBHOCTH pa = -lga. ITorsTHe OBITO MpemTo- skeHo B 1907 T. aMepUKaHCKUM YIEHBIM
I'. JIproncoM Kak HOBas IEepeMEHHas, NPUMEHEHHE KOTOPOH BMe- CTO KOHLCHTpPAWH IMO3BOJSET HCIONB30BATH I
OIMCaHUS CBOMCTB PEaJIbHBIX PACTBOPOB OTHOCHTEIb- HO IPOCTBIE YPABHEHUSI, TIOJYICHHBIE U UICAIBHBIX CHCTEM.



HOC HAaXO0XIACHHUC HUCO B pacTBOpax KpCHKUX KHUCIOT WA menot{eﬁ OPUBOIUT K PE3KOMY U He-O6paTI/IMOMy

COKpAaIllCHHUIO CPpOKa CJ'Iy)K6BI QJICKTpOAA.

ke @

ﬂamlmk Humpam-uorHos NMPEAHa3HAYCH IJIA KOJIMYECTBEHHOI O

Olpe/ieIeHUs] HUTPATOB B Pa3- JTMYHBIX O0OBEKTAX OKPYKArOIIEH
] 9 cpenbl: BoJe, OBOIAx, PpykTax, KoIOacHBIX M3JCTUIX U T. I,

..§ ‘ Mukpockon yugposoil TpenHa3HAYEH JUISI U3-YUCHHS (HOPMBI
e § -~
KPHCTAJIOB ¥ HAOJIFOJICHNUS 32 POCTOM KPHCTAJLIOB.

Annapam [[na nposeedenusi xumuyeckux pe- axyuii (AIIXP)
npefHa3sHayeH il TONyYeHHs W JEMOHCTPAldH CBOKMCTB
TOKCHYHBIX TTaPOB U ra3oB. DTH BEIECTBA MONYYArOTCS B KOJIOe-

9 J peakTope, W TpU HarpeBaHuM (Wi 0Oe3 HarpeBa- HUS)
~ ra3oo0pasHble BEIIECTBA TMPOXOJSIT Yepe3 MOMIOTHTEIBHEIC
¥ EMKOCTH (HacaJKH) C pacTBO- PaMH PEareHTOB, BCTYMAIOT C HUIMHU
. 1 B peakiuio (puc. 3). V30BITOK rasa MOMIOMIACTCS YKHUIKAMHU H
2 TBEPABIMH PEareHTaMH, a TAKKe aKTHBUPO
Si=Fo 3 BaHHBIM YIJIEM. AmNmapar 4Yaiie BCEro HCIONb3y- IOT JUIs
- MOJIYYSHHUS ¥ IMOHCTPAIMH CBOMCTB XJI0pa, CepOBOJOPO/IA.
A
- Puc. 3. Anmmapat 11 IPOBEJACHUS XUMHUECKHUX Pe-aKIui
(AIIXP): 1 — nByropnas koiaba-peakrop;
- { - 2 — nenuTenbHas BOPOHKA ISt pabOThI C TOKCHY- HBIMH
BEILIECTBAMH, IT03BOJISIET J00ABIATE HEOOXO- JUMOE

KOJIMYECTBO KUAKOTO PeareHTa B peakiuoH-HYI0 CMECh, HE

| JOmycKas pasrepMeTn3aluu npubo-pa; 3 — émkocTu
(Hacamkm) 1S )KUIOKUX peareHToB(ToriIoTuTenei); 4 —
KOJIaKy; 5 — EMKOCTh (HacaJIka) Il CHITyIUX pearcHTOB

[Ipr npaBWIIBHOI SKCIUTyaTallMM NPHOOpa JEMOHCTpALUS
CTaHOBUTCS ynoOHOW u Oe3omac- Hoil. Ha mpoBeneHue onbITOB
TpaTUTCsl OKONo 3—6 MHUH. Xopolias BU3YalIbHOCTH SIBIISETCS
MPEUMYIIECTBOM 3TOro mpubopa. Tak Kak mpu JeMOHCTpaIUd
OTHOBPEMEHHO MPOXOAAT He- CKOIBKO PEaKINi, BaXKHO
MPaBUIILHO OPTaHU30BaTh HAOMIOJCHHS YYAIUMHKCS 32 MMPOTEKaro- IUMHU mpoueccamu. [lenecoodpa3Ho 3anmcarh Ha
JOCKE Ha3BaHUS WM (HOPMYIBI peareHTOB, HAXOMAIINXCS B TIOTTIOTUTENBHBIX CKIITHKAX. 110 OKOHYaHH OIBITa HY>KHO
CPaBHUTH UCXOIHBIE PACTBOPHI BEIIECTB M PE3YNBTATH MX MPEBPAICHA.

AIIXP MOXXHO NMPUMEHATHh HAa Pa3HBIX dTanax OOyUeHHS - MPHU M3YICHWH HOBOTO MaTepHa- Jia, IOBTOPEHUH H
3aKperuieHnH, 0000IIeHNN U CHCTEMAaTH3AINK 3HAHUN ydamuxcs. B 3aBucu- MocT oT nmpodminst 00ydaeMbIx, Heneit
YpOKa, YpPOBHS 3HAHHS YyYaIIUXCS BO3MOXKHBI pa3iMyHBIC BAapUAHTHI ITOCTAHOBKHA JKCIEpPUMEHTa M BBIOOpa
pearupyromux BemectB. OmHako TpH W3yde- HAW CBOWCTB BEHIECTB HE CIEAYeT OTPaHWYHUBATHCS TOJIBKO
SKCHEPUMEHTOM ¢ wucnonb3oBanneM AIIXP. MHorme nupakTHdecKWe IeIH MOTYT OBITh JOCTUTHYTHI TOJBKO

JIEMOHCTpAIKEH OMBITOB BTPAJAUITUOHHON (opMme.



[Mpumenenne AITXP He orpaHnumBaeTCs BBHIICONMCAHHBIM dKcniepuMeHToM. [Ipnbop yno6- HO MpUMEHATH pU
JIEMOHCTpaNuK CBOMCTB auokcuaa azora (IV), metninamuna, Opoma, pu (pakIMOHHON NeperoHkn HegTu. B memsx
SKOHOMHH BPEMEHH €r0 MOXKHO HCIIONIb30BaTh IPU M3YYEHHWH CBOMCTB yriekucioro raza. AIIXP mogxomur s
notydeHus 0€3BOAHOM a30THOMKHUCIOTHI, OpoMOeH30/1a, HUTPOOSH30/1a U APYIHUX COSIUHEHUH.

[Ipubop COCTOUT M3 MONCTABKHU, Ha KOTOPOM 3aKPEIUICHBI JBE MAHOMETPHUCCKHE TPYOKH, KOTOPHIC

lMpubop Ana fleMoHcmpayuu 3a8ucuMocmu CKopocmu
XUMUYeCKUX peakyuli om pasiudHbIX PaKmMopOB ucromns3yroT
npu u3ydeHuH TeMbl «CKOPOCTh XMMHYECKOW PEaKIMW» M TEILIOBOTO
3¢ dexTa XUMUUECKUX PEAKIIUA.

[Ipubop naér BO3SMOKHOCTh SKCIICPUMECHTAILHO HCCIIE0- BATh BIIMSHUC
Ha CKOPOCTh XUMHYECCKHX PEAKIUHA CICIYIO-IHUX (haKTOPOB: MPHPOIBI
pearupyromux BEIIECTB, KOH- LEHTPAIlMd PEarupyroluX BEIIECTB,
IUIOIAZM TpaHWIBI pas3fena (a3 B TETEPOreHHBIX CHCTEMax
(TIOBEpXHOCTH ~ CO-  TMPHUKOCHOBEHHSI ~ MEXIY  PeardupyroliMH
BEIIECTBAMH ), TEMIICPATYPhI, KaTaIU3aTOPa, HHIHOUTOPA.

Puc. 4. TTpubop 111 AEMOHCTPAIMU 3aBUCUMOCTH CKOPOCTH
XMMHUYECKHUX PEAKIU OT pa3inuyuHbIX (hakTopoB: 1 — mojcras-ka; 2
— cocynsl JlannoneTa; 3 — MaHOMeTpUYecKKe TPYOKH

COeIMHAIOTCS ¢ cocynaMu JlaHmonbTa ¢ MOMOIIBIO IUIACTHKOBOM TPYOKH ¢
npobkamu (puc. 5). Mexay MaHOMETPHYECKUMHU TPYOKaMU Ha MaHEIM HAHECCHA LIKana [Uisi HAOJIIOACHUS yPOBHS

KHUIKOCTU B TpyOKax. OKpalIeHHO! )KHUAKOCTBIO MOXKET ObITh PACTBOP JIFOOOro KpacH- TENSI B BOJE.

CnpaBOYHUK

Tunemxa-/[ozamop — nUpUCTIOCOONIEHHE, WCHONb- 3YyeMoe B
JTa0opaTopuu Ui OTMEPUBAHMS Olpesie- JEHHOro 00bEMa KUAKOCTH.
[MuneTky BBIMYCKAOTCS MEPEMEHHOro M MOCTOSIHHOro o0béma. B
KOMIUIEK- Thl OOOPYNOBaHUS IS MEAWIMHCKUX KIaCCOB BXO- IAT
yIoOHbIE  NMIIETKHU-103aTOPbl  OJHOKAHAlbHbIE,  IO3BOJISIOLINE
HACTPOUTh HEOOXOIAMMBIA O0BEM OT- OMpaeMoil KUAKOCTH B TPEX
pasnuYHBIX Auama3oHax (puc. 6). Vcmomp3oBaHME COBPEMEHHBIX
TEXHO- JIOTUH U LIBETOBO KOIUPOBKH AMAIa30Ha JO3UPO- BaHUS JAET
BO3SMOXHOCTH ~ KayeCTBEHHO, TOYHO, O€30IaCHO  BBIOIHATH
nuneTupoBaHue.  [IMMeTKM  MMEIOT  CMEHHBIE  IIIACTHKOBBIE
HaKOHCYHHKH.

pie iepemerHoro oobéma: 1 — 110 mur; 2 — 100—1000 mxi; 3 —




CrpaBOYHHK

bans kombunuposannas nperHa3HaueHa IS HATPEBa CTEKIITHHBIX B (hap(OpPOBBIX COCYIOB, KOra TpeOyeTcst
€O3aTh BOKPYT HarpeBaeMoro cocyaa paBHOMEpHOE TeMIlepa- TypHOe IIoje, M30exKaTh UCIIOIb30BaHUs
OTKPBITOTO INTAMEHH U PACKATIEHHOM AJIEKTpUYe- CKOi ciupaiu (puc. 7). Kopmyc koMOHHHpOBaHHOW OaHu cenaH
u3 amoMuHus. JKun- KocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpbIBA€TCS KOIbLIAMU PA3IMYHOTIO AUAMETPa.

Puc. 6. bans koMOMHUpOBaHHAs JlabopaTopHasi. A — BopsHas Oansi. b — mecyanas 6ans

s HarpeBanusi cocynoB 0 100 °C B kauecTBe TEIUIOHOCHUTENS UCIIONB3YIOT BOJY, KOI/ia Tpe- OyeTcst co3AaTh
0ojee BBICOKYIO TEMIEpaTypy IPHUMEHSIOT CONEBBIE PACTBOPBHL TeIUIOHOCHTENEeM MOXKeT ObITh riauuepuH. OH
obecrnieunBaet uHTEpBa Temmneparyp ot 60 10 180 °C. Beiire 310l Temneparypbl MIMIEPHH HAYMHACT pa3JiaraTbes 1
IBIMUTB. [l HarpeBaHus 10 Ooiee BBICOKHUX TEMIIEpaTyp UCHOIB3YIOT IIMHIPOBOE MaciIo WM CHIIMKOHOBoe. bonee
0€e3011aCHO HCIIOIb30-BaTh IS HAIIOJMHEHHsI OaHb CyXOH MEJIKO3EpHHCTHIN necoK. OHAKO MecoyHble OaHu Iporpesa-
I0TCSl HEpaBHOMEPHO. B cocTaB KOMIUIEKTa BXOIUT CHTO IJIs TPOCEHBAHUS PEYHOT0 TIECKa.

HcToynnkoM Teria 1uisi KOMOHMHUPOBAHHON GaHM SIBILIFOTCS IEKTPUYECKHE IUTMTKY C 3a- KPBITOH COUPAJIBIO.

Cnpasoynuk

Ipubop [ns nonyuenus 2a306 ACTIONB3YeTCs IS TIOTYISHNS HEOONBIINX KOTHIECTBIa30B: BOAOPOIA, KUCIOPOaa
(W3 mepokcua BOAOPOa), yIIEKHCIOro Ta3a.

Puc. 7. IIpnbGop [u1s MOIy9IeHNs: M COOMPaHUS T'a30B



Pabouas nporpamMma 1o XuMuun st 8—9 KJ1aCCOB ¢ HCIOIL30BAHUEM
060pynOBaHI/I$I HCHTpa «Touka pocTa»

Ha 6a3e nenrtpa «Touka pocTay obecrieunBaercs peaausalys 00pa3oBaTeNbHbIX IPOrPAMM €CTECTBEHHOHAYYHOH
Y TEXHOJOTMYECKOH HAaNpaBIEHHOCTEH, pa3pad0TaHHbBIX B COOTBETCTBHH C TPEOOBAaHMSIMH 3aKOHOATENILCTBA B cepe
00pa3oBaHus U ¢ y4€TOM pekoMeHIanuii Pefe- panbHOro onepaTopa yaeOHOro npeaMeTa « XuMus.

OO0pazoBarenpHast IporpamMMa I03BOJISIET MHTETPUPOBATH Pealli3yeMble TIOIX OB, CTPYK- TypY M COAEpKaHUE

MPU OpPraHU3aluK 00yJYeHHs: XUMUK B 8—9 KilaccaX, BRICTPOSHHOM Ha 0a- 3¢ JTI000ro U3 JOCTYMHBIX yueOHO-
Meronryeckux komiuiekcoB (YMK).

Hcnonk3oBanue obopynoBanus « Touka pocTtay mpu peanusanuu ganHoit OI1 mo3BossieT Co34aTh YCIOBUS:
* ISt PaCIIUPEHUS COAEPIKAHMS IIKOJIBHOTO XUMHYECKOI0 00pa30BaHHUS;
IS TIOBBILIEHHMS TI03HABATENLHOM aKTUBHOCTH O0YYarOIIMXCS B €CTECTBEHHO-HAYYHOHOOIACTH;

JUTA pa3sBUTUA JIMYHOCTHU peGéHKa B IIporecce 06yquM;[ XHUMUWH, €TI0 CHOC06HO0Teﬁ,(1)0pMHpOBaHPI5[ n
YAOBJICTBOPCHUA COIIUAJIBHO 3HAYMMbIX UHTCPECCOB U HOTpeGHOCTeH;

JUIst pabOoTBI C OMAPEHHBIME NIKOJLHUKAMH, OPTaHU3aI[MH X Pa3BUTHS B PA3IMYHBIX 00-1aCTAX
00pa3oBaTeIbHOMN, TBOPUYECKOH S TEHHOCTH.

[Inanupyemsble pe3yabTaThl OCBOCHUS yIeOHOTO MpeaMeTa « XUMUSI»C OMHCAaHHEM
YHHUBEPCAJIbHBIX YU€OHBIX ACHCTBHIA,

JIOCTUTaeMbIX 00yJarOLMMHUCS
Jluunocmuvie pe3yromamol

Obyualowuiicss ROIYYUm 803MONMCHOCIb O1A POpMUPosanus credyiouux auiHocmuvix YVJI:
* onpejeNeHHe MOTUBALMY U3YdEHUs yueOHOro MaTepuana;
OLICHUBAHKE YCBAUBAEMOr'0 yueOHOr0 MaTepuaria, HCXOIS 3 COLHAIBHBIX M IMYHOCT-HBIX IEHHOCTEH;

MOBBIICHUC CBOCTO O6pa3OBaTeJ'ILHOFO YPOBH: 1 YPOBHS TOTOBHOCTH K U3YUYCHUIO OC-HOBHBIX UCTOPHUICCKUX
CO6LITI/II/I, CBA3aHHBIX C Pa3BUTUEM XUMUU U O6H.ICCTB8.;

* 3HaHHUE MPaBWI MOBEACHHUS B UPE3BBIYAWHBIX CHTYaLIUSX;
OlIEHUBAHUE COIUATILHON 3HAYMMOCTH TIpoeCcCuil, CBI3aHHBIX C XMMHUEH;

BJIaJIeHHE MpaBHIaMH 0€30I1aCHOr0 OOpAIeHNs C XUMHYECKIMH BEILIECTBAMH U 000pY-IOBaHUEM,
MIPOSBIEHUE YKOIOTUUECKOH KyJIBTYpBI.

Memanpe/[memnvie pe3yrvmamoi

Pecynamugnvie
Obyuaiowuiicst ROJYHUM 803MONCHOCb OlIsL hopmuposanus creoyiouux pezyismusuvix YV/I:

* [eJNernoiaraHue, BKIII0Yas IIOCTAHOBKY HOBBIX II€JIeH, TpeoOpa3oBaHie MPaKTUIECKOH 3a/1auu B
TI03HABATENbHYIO, CAMOCTOSTEIBHbIN aHAIN3 YCIOBHI JOCTHIKEHHS IIEJIM HA OC- HOBE y4ETa BBIIEICHHBIX
YUHUTEJIEM OPUEHTHPOB ACHCTBHSA B HOBOM YU4eOHOM Martepuale;

¢ TUTAHUPOBAHHUE MIYTHU NJOCTHKCHUA HCHCfI;

YCTaHaBIICHUE LIENEBBIX IMPUOPUTETOB, BBIICICHIE aJbTEPHATUBHBIX CIIOCOOOB JOCTH)KE-HHS LIENU U BBIOOD
Haubonee 3¢ hekTHBHOrO CI1I0c003a;

YMEHHE CaMOCTOSITENbHO KOHTPOINPOBATH CBOE BPEMSI U YIIPABIIATH MM;
* yYMEHHE NIPUHMAMATH PEIICHHUs B IPOOJIEMHON CUTYallny;
MIOCTAaHOBKA y4EOHBIX 3a/1a4, COCTABICHHE IIJIaHA M TTOCIIEA0BATEIbHOCTH JIEHCTBHH;

OpraHu3aluys pa60qer0 MCCTa MPHU BBIITOJITHECHUHU XUMHUYCCKOI'0 S9KCIICPHUMCHTA,

TIIPOrHO3MPOBAHUC PE3YyJIbTATOB 06yqu1/m, OICHUBAaHWC YCBOCHHOI'O MaT€pHaja, OIICHKa Ka4y€CTBa M YPOBHA
NOJTYYCHHBIX 3HAHWUHW, KOPPCKIUS IUIaHa U crocoba JCUCTBHA HpI/IH606XOHI/IMOCTI/I.



Hosnasamenvvle

Obyuarowuiics ROIYYUM B03MONICHOCHIb OIS POPMUPOBAHUS Cledyiouux no3Hasamensb- Holx YV/[:

* TIOHCK W BBIZIEICHHE HH(OPMALIUH;

* aHaiu3 ycIoBHii M TpeOGOBaHUM 3a1auH, BHIOODP, COMOCTABIEHHE U 00OCHOBAHKE CIIOCO- 0a PEIICHMS 3a]1a4H;
+ BbIOOp HauboIee 3PEKTUBHBIX CITOCOOOB PEIICHUS 3a7a4 B 3aBUCHMOCTH OT KOHKpET- HbIX YCIIOBU;

*  BBIABI)KEHHE M 00OCHOBAHKE THUIIOTE3bI, BEIOOP CrIoco0a €€ MpoBEepKH;

* CaMOCTOSATENbHOE CO3/[AHKE ANTOPUTMA JIEITEIBHOCTH MPH PEIICHHH MPoOJIeM TBOpYE- CKOrO M TIOMCKOBOTO
XapakKTepa;

*  YMCHUS XapaKTEPpU30BaATh BEIICCTBA 110 COCTaBYy, CTPOCHUIO U CBOﬁCTBaM;

* OIKMCHIBAHHE CBOMCTB: TBép[[BIX, KHJIKHX, Fa3006pa3HLIX BCIICCTB, BBIACICHUC HX CYICTBCHHBIX
[IPU3HAKOB;

° H306pa)§eHHe cocCTraBa HpOCTeﬁH.IPIX BCHICCTB C NOMOIIbIO XHUMHUYCCKHX (bOpMyJ'I N CYHIHOCTH XUMHWYECCKUX
pC€aKkuuur C MOMOUIBI0 XUMHNYCCKUX YPaBHCHUU,

* IMpoBeJeHUE HAOJIOJICHUH, OIMcaHWe TPH3HAKOB M YCIOBUH TEUEHMs XUMHYECKUX DPEaKIMi, BBINOIHEHHE
XMMHYECKOT0 3KCIIEPUMEHTa, BBIBO/IBI HA OCHOBE aHain3a HaOJIOJEHHUI 3a SKCIIEPUMEHTOM, pPelleHHe 3a/ad,
NOJTyYeHNEe XMMHUYECKoi nH(pOopMaIuu U3 pa3- JUYHBIX HCTOUYHUKOB;

* yYMEHME OpPraHU30BbIBATH UCCIICJOBAHUE C LIEIbIO IPOBEPKU THIIOTES;
* yMEHHe JenaTh YMO3aKIIUeHUs (MHIYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBL;

* yMeHHe OOBEKTUBHO OLEHMBaTh HWH()OPMALMIO O BEHIECTBaX M XWUMHUYECKHX MpoleccaX, KPUTHYECKH
OTHOCHThCS K TICEBIOHAYIHOMH HH(pOpMaIny.

KOMMVHMKamMBHble

Obyuarowuiicss ROIyYUM 803MONCHOCYb OJiA POPMUPOBAHUS CEOYIOUUX KOMMYHUKAMUEHbIX YV /]:

¢ IIOJIHO€ Y TOYHOC BBIPAXKECHUE CBOUX MBICJIEH B COOTBETCTBUH C 3aadaMU U YCII0BUAMU KOMMYHUKAIIHUU

* aJIeKBAaTHOE HCIIOJIb30BAHUE PEUEBBIX CPEICTB ISl YUacTHsl B JUCKYCCHM M apryMEHTalluM CBOEH IO3UIMH,
YMEHHE NPENCTaBIATh KOHKPETHOE COAEpKaHHE C COOOLIEHHEMEro B IMCbMEHHOH M YCTHOH (opMme,

onpeeNneHre croco00B B3aUMOJICHCTBHUS, COTPYIHHYECTBO B TIOMCKE U cOope nHpopmanui;

* OIpeneNeHre CIoco00B B3aHMMOACHCTBHSA, COTPYAHMYECTBO B NOUCKE M cOOpe HMH(OPMAIMH, ydacTHE B
Juajore, IUIAHUPOBaHHE OOLIMX CHOCOOOB PabOThl, MPOSBIECHHE YBAaXHUTEIBHOTO OTHOLIEHUS K JOPYTHM
yJaummces;

* OINHCaHHE COACPIKAHHS BBINONHIEMBIX ACHCTBUI C IIENBI0 OPHEHTHPOBKU B IPEAMETHO- MPAKTUYECKOMN
IEeATENBHOCTH,

* YMEHHA YYUTBIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHALIMH Pa3IMIHbIX NO3UNUI B COTPYIHUYECTBE;

* ¢(opmynHpoBaTh COOCTBEHHOE MHEHHE U IO3ULIUIO, apTyMEHTHPOBATh M KOOPAUHHUPO- BaTh €€ C HO3HLHAMH
MapTHEPOB B COTPYAHUIECTBE MPH BBIPAOOTKE OOIIIEro perieHrs B COBMECTHOU AEATENbHOCTH;

* OCYIIECTBJIATH B3aUMHBIN KOHTPOJIb 1 OKa3bIBATh B COTPYAHUYECTBE HCO6X0,HI/IMy}O B3an- MOIIOMOIIb,

* IUIAHUPOBATH OOIIUE CIIOCOOBI PAOOTHI; OCYIIECTBIIATH KOHTPOIIb, KOPPEKIIUIO, OLIEHKY JeUCTBUI MapTHEPA, YMETh
yOexnaTh;

* HCIIOJB30BAaTh aJEKBATHBIEC S3BIKOBBIE CPENCTBA U OTOOPaKCHUsT CBOMX YYBCTB, MBIC- JIEH, MOTHBOB M
moTpeOHOCTeH; oToOpakaTe B peud (ommcaHue, OOBSICHEHWE) coAepa- HHe COBEpIIAeMBIX IeHCTBUI, Kak B
(opMe TPOMKOIi COLMATU3UPOBAHHON peyr, Tak U B (DOpMe BHYTPEHHEH pedn;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIHIO, UCIIONb3Ys CPEICTBA YCTHOM M MHCHMEH- HOM KOMMYHHKAIIH TIPH
pabore ¢ TeKCTaMH Y4eOHMKAa ¥ JONOJHHUTENHbHOW JIMTEPaTypOW, CIPaBOYHBIMH TaOMMIAMH, MPOSBIATH
TOTOBHOCTH K yBa)KEHHIO MHOW TOUKH 3PEHHMS TP 00CYKACHUH PE3yAbTATOB BHIITOTHEHHOH PaOOTHI.

Ilpe/lmemnule pezyromamoi

Obyuarowuiica Hayyumcs.

¢ HNPHUMCHATH OCHOBHBIC METOJAbI ITO3HAHUS: Ha6J'IIO,HeHI/Ie, HU3MEPCHUEC, SKCIICPHUMCHT,



* ONHMCEIBAaTH CBOMCTBA TBépZ[I)IX, KHUJIKHX, F33006p33HLIX BCHICCTB, BBIACIIAA UX CYICCTBCHHBIC ITPU3HAKU,
¢ PACKpbIBATH CMBICJI 3aKOHA COXPAHCHU MACChI BEIICCTB, aTOMHO-MOJ’IeKyﬂHpHOfI TEOPHU,

¢ pas3jin4yaTb XUMHNYCCKUC U (I)I/IBI/ILIeCKI/Ie SABJICHUs, HA3bIBATh IPHU3HAKU U YCIIOBUA NPOTCKAHNA XUMHWYCCKUX
PpeaKIuii;

* cobmrofath npaBuiia 0€30MacHO paboTh! IIPHU IIPOBEICHUH OIIBITOB;
* IOJIB30BATHCS 1aOOPATOPHBIM 000PYAOBAaHUEM U IOCYOM;

¢ 1[0Jy4aTtb, CO6I/IpaTI= F83006pa3HHe BCHICCTBA U PACIIO3HABATDH UX;

¢ XapaKTepu3oBaThb (1)I/I3I/I‘-IeCKI/Ie M XMMHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4YCCKUX COCHHHCHHﬁ,
MIPOBOAUTH OIIBITHI, MOATBEPIKAAIOIINC XUMHWUICCKUEC CBOMCTBa HN3YUYCHHBIX KJIACCOB HCOPIaHUYCCKUX BCUICCTB,

*  PacKphIBaTh CMBICI MIOHATHS «PACTBOP», BBIYUCIIATH MACCOBYIO JOJI0 PACTBOPEHHOIO BEMIECTBA B PACTBOPE,
TOTOBHUTH PACTBOPHI C OMPEAEIEHHON MaccoBOil oliell pacTBOPEHHOTO BEILLECTBA;

¢ XapaKTepu3oBaThb 3aBUCUMOCTDH (l)I/ISI/I‘{eCKI/IX CBOMCTB BCHICCTB OT THUIIA KpI/ICTaHHquCKOﬁ peI_HéTKI/I, OINpeaAcCiIATb
BUJ XUMHUYCCKOU CBA3U B HCOPTraHNMYECKUX COCANHCHUSX

* PacCKpbIBATb OCHOBHLIC IMOJIOKEHUA TCOPUU 3J'IeKTpOJ'II/ITI/I‘{eCKOI7[ Jucconranu, COCTaBJIATbL YPAaBHCHUA
S3JICKTPOJIUTUICCKOU TUCCOUMALMM KUCIIOT, ICI0YCH, COJICU M pCaKIMu HOHHOI'O OGMCHa;

* PpacKpbIBaTh CYIIHOCTH OKHUCIIUTEIIbHO-BOCCTAHOBUTEJIbHBIX peaKum‘/’I, ONpEACIATbL OKUCIUTEIb U BOCCTAHOBUTEIIb,
COCTaBJIATh YPABHCHHUS OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PCAKIINU

* Ha3bIBaTh (PAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMHYECKOH PEeaKIHu;
*  XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM U CBOWCTBAMH HEMETAVIOB Y METAJUIOB;
* TPOBOJUTH OIBITHI MO MOMYUYEHHIO U U3YyIEHUIO XUMHUUECKUX CBOMCTB Pa3IMUHBIX BIIECTB;
* TPaMOTHO O0OpAIATHCs C BEIECTBAMHU B MOBCEJHEBHOM JKH3HH.
Obyualowuiicss ROIYYUM 803MONCHOCHb HAYUUMBCA:

* BBIIBHUIaTh M HPOBEPATH SKCIEPHUMEHTAIBHO THIIOTE3Bl O XMMHYECKHX CBOMCTBAX BEIECTB Ha OCHOBE HX
COCTaBa M CTPOEHMS, UX CIIOCOOHOCTH BCTYNaTh B XMMHYECKHE pe- aKLHMU, O XapakTepe U INPOAYyKTax
Pa3INYHBIX XUMUYECKUX PEaKIHii;

¢ XapaxkTepu30BaTh BEUICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, yCTaHaBJIUBATh IPHU- YUHHOCJICACTBEHHbBIC
CBA3U MCEXKAY JaHHBIMHU XapaKTCPUCTUKaMU BEIIECTBA,

¢ COCTaBJIATH MOJICKYJISIDHBIC U ITOJIHBIE MOHHBIC YPAaBHEHUA 110 COKpaH_[éHHLIM HOHHBIMYPAaBHEHUAM

¢ TIPOrHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSABJIATE OKHCIUTCIBHBIC UM BOCCTAHOBU- TECJIbHBIC CBOICTBA C
Y4E€TOM CTETICHEU OKHUCJICHU 3JIEMEHTOB, BXOISAMIINX B €I'0 COCTAB,

* BBIJIBHUIaTh U IIPOBEPATH HKCIIEPUMEHTAILHO THIIOTE3BI O Pe3yNbTaTax BO3ACHCTBHS pa3- JINYHBIX (PaKTOPOB Ha
HN3MEHEHHE CKOPOCTH XMMHUUECKOH peakIiy;

* HCIIOJIb30BATh NIPUOOPETEHHBIE 3HAHUS AJIs1 SKOJIOTMYECKH I'PAMOTHOT'O TIOBEICHUS B OKPYXKAIOLIEH cpene;

* HCIIONIb30BATh NIPUOOPETEHHBIE KIIFOUYEBBIE KOMIICTEHIMU IIPH BBINOJHEHUH NPOEKTOB M PEIICHUH ydIeOHO-
HCCIIE0BATENbCKUX 331a [0 U3YUCHHUIO CBOWCTB, CIIOCOO0B MOTY4YEeHHs U pACIIO3HABAHUSA BEILIECTB;

* 00BEKTHBHO OLIEHMBATH MHPOPMAIIHIO O BEMIECTBAX M XUMHUECKUX MPOIIECCax;
* 0CO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUH M0 XUMUH IS IPAKTHIECKOH IEITETFHOCTU YEI0BEKA,

* cO03/aBaTh MOJEIHM M CXEMBI JUI PEIICHUs y4eOHBIX M MO3HABATENBHBIX 3aJa4; IMOHUMATh HEOOXOAUMOCTH
COOMIOICHNS TIPEAIIMCAHNH, IIPEATAraéMbIX B MHCTPYKLISIX IO MCIION30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI
XVMUH U JIp.

DopMBI KOHTPOJIS

KonTpons pesynbratoB o0ydeHust B coorBeTcTBHM ¢ AanHOi OIl mpoBoauTcs B dopMe MUCEMEHHBIX U

9KCIIEPUMEHTANBHBIX paboT, IPEAIoNaracTcs MPOBEACHNE IIPOMEKYTOIHON U HTOTOBOM ATTECTAIUU.

Hpo/we.wcymowaﬂ ammecmauyus

I[J'IH OCYIICCTBJICHUS HpOMC)KyTO‘lHOﬁ ATTCCTAllMU HUCIOJIB3YHOTCA KOHTPOJIBbHO-OLCHOYHbBIC MAaTCPpHUAJIbI, OT60p



CoJIepaKaHUs KOTOPBIX OPUEHTHUPOBAH Ha IPOBEPKY YPOBHSI YCBOSHHSI CH- CTEMBI 3HAHUM U yMEHUI — MHBAPUAHTHOT O
sapa coiep)KaHHs JEHCTBYIONIMX oOpa3oBaTellb- HOW TPOrpaMMBl O XHMHH Ul 00mIeo0pa3oBaTeNbHBIX
opraHu3anuil. 3afaHus MIPOMEXKYTOU- HOM aTTECTALMYU BKJIFOUAIOT MaTE€pHall OCHOBHBIX Pa3JIeNIoB Kypca XUMUH.
Bapuanr pabotsl o Teme « Teopust 2JIeKTPONUTHYECKOH TUCCOLUAIIAIDY
1. K XopoIIo pacTBOPUMBIM 3IIEKTPOIUTAM OTHOCSTCS:

1) rumpoxcui UMHKA 3) cynbdun Oapus
2) ¢ocdar uuHKa 4) kapboHat 6apus
Otger:

2. HauGonbliee 4uciio HOHOB 00pa3yeTcs pU pacTBOpeHud 1 MoJIb BelecTBa:
1) xmopuna Kanus 3) xsopua xenesa (1)

2) xnopuza 6apus 4) cynedara sxenesa (1)
OtBer:



3. BcraBbTe NpOIyLIIEHHOE CIIOBO.
KoHIIeHTpUpOBaHHBII PacTBOP HEKOTOPOro BELIECTBA HE MPOBOAWT dJeKTpuueckuit Tok. [Ipu nobGapneHun k

KOHIICHTPUPOBAHHOMY paCTBOPY ABYKPATHOI'O 00BEMa BOJbI JICKTPOIPO- BOAHOCTH paCTBOpa HEMHOI'O YBECIINYWIIACh.
HpI/I ﬂaﬂLHeﬁmeM I[O6aBJ'IeHI/II/I BOJIbI 3JICKTPO- NPOBOAHOCTL CHadajla YBCJIMYWIACh, a4 3aTEM IEpeCTajia U3MCHATHCA.

Bemectro OTHOCHUTCAK_DJICKTPOJIUTAM.

4. B 1 1 Boasl pactBopeHsl 1 Monb Xjopuaa Kanus U 1 Mojb HOAMAa HATpus. M3 KaKUXIBYX JAPYIHX COJEH

MOKHO IMPUT'OTOBUTH PACTBOP TAKOI'O K€ cocTaBa? BLIGepI/ITe H3 NCpEYHA:

1) xnopun Hatpus;

2) HuUTpar Kanus;

3) wuoaua xanus;

4) uurpar HaTpwus;

5) cynbdar HaTpus.

3anuiuTe HoMepa BHIOPaHHBIX OTBETOB.

OrTBer:

5. VYcraHoBure cOOTBETCTBHE MEXIYy MPH3HAKAMHU PEAKIMil M MCXOJHBIMH BEIIECTBAMH: K KaKIOW MO3UIINH,

0003HaYeHHO BYKBOIi, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIMIO, 0003HA- YSHHYIO IIU(POA.

NCXOIHBIE BEILIECTBA
[IPU3HAK PEAKLIMU 1) KapOoHat HaTpust ¥ CONsTHAas KMCIIOTa
A)
X
2) Xuopun menau (1) u ruapokcun kanus
5) 4) KapboHaT HaTpHs U XJIOPUA KAJIbIHA
3anummre B TaOJIUILY BBIOpaHHBIE U(PHI 10T COOTBETCTBYIOIMMU
Oyksamu.OTBeT:
Al b |B
6. Beibepure OBa HCXONHBIX BEIIECTBA, B3AMMOICHCTBHIO KOTOPBIX
B) 3) Cymbdart sxenesa (1) u ruppokcun Hatpust

COOTBETCTBYET COKpa-H_IéHHOG HMOHHOC YPABHCHUC PCAKIIUU:
2+

Fe + 20H = Fe(OH)2

1) FeO 3) FeCl2 5) H20
2) Fe  4)KOH 6) FeCl3
3anumnimre HOMEpa BLIGpaHHLIX OTBCTOB.

OrTBer:



7. Tlpu mpuMeHeHWH IMHKA B KAueCTBE MHKPOYIOOpPEHHs €ro BHOCAT w3 pacyéra 4 Kr KpCTayuIOTHIpaTa
cynbtara nuaka ZnSO, » 7H>0 Ha rekrap.

CKOJIBKO 3TO COCTaBIISIET B r[epecqéTe Ha NMOHBI Zn2+? 3amnuImTe YUCIIO ¢ TOYHOCTHIO J10 TeJIbIX. OrTBeT: T.

8. Yo obmiero B pacTBopax, UMerONHMX KUCIoTHY0 cpeny? (Kpartkwuit oTBer.)

Kpumepuu oyenusanust pabomol no xumuu
BepHoe BeIMoONHEHME Kaxa0ro u3 3amanuii 1—3, 8 orernBaetcs 1 6amiom.
3a MOJHEBIA PaBIWIHHBIN OTBET Ha KaXKJI0¢ U3 3amaHuii 4 —7 craBuTCs 2 Oaijia; eCi 0~ IyIIeHa OJTHA OIHUOKa, TO
otBer oreHuBaetcs B 1 6amr. Ecnu qonyiieHs! qBe U 6osiee OMMOKK WIIK OTBETA HET, TO BhICTaBjsieTcst 0 6auios.

Howmep 3amanus [IpaBunbHBIN OTBET Howmep 3ananus IIpaBunbHEIT OTBET
1 3 5 231
*
2 4 6 34
3 Crna0prit 7 906
4 13*
8 VYKazaHo HalIu4ue
HOHOB BOZIOpPOJa

*[Topsmok ciaemnoBaHus AP B OTBETE HE IMEET 3HAYCHHUS.

HUmozosas ammecmayus

Jna ocymiecTBieHUs] UTOrOBOM arrectanui ucnonb3yiorcs KMMEl, comepxaHne KOTOPhIX OPUEHTHPOBAHO Ha
MIPOBEPKY YPOBHSI YCBOCHHMS 3HAHHUU M OMpPEIENIIeTCs] CHCTeMON TpeOOBaHUH K MOATOTOBKE BBHITYCKHUKOB OCHOBHOM
IIKOJIBI. DTa CHCTEMa MWHBapHaHTHAa II0 OTHOLIEHHIO Ko BceM JedictBytomum OIl mo xummum s
o0uieo0pa3oBaTeNbHBIX OpraHM3alMil. 3aJaHHs HTOrOBOM aTTeCTallMM BKIIIOYAIOT MaTepHal OCHOBHBIX pa3JielioB
Kypca XHUMUH.

PaGora cocrout u3 aByx yacreid. Yacte 1 comepkut 19 3amaHuii ¢ KpaTKUM OTBETOM, IIOJ- Pa3yMEBAaIOIINX
caMoCToATeIbHOE (POPMYITHPOBAHKE U 3aMKCh OTBETA B BHJIC YHCIIA HIH 110- CIIEIOBATEIBHOCTH H)P.

Yacts 2 comep kUt 5 3aiaHuil: 3 3aHaHus STOM YacTH MOJPa3yMEBAIOT 3aIlUCh Pa3BEPHYTOTO OTBETA, 2 3aJaHUS
9TOH YaCTH MPEAOJIaraioT BBIIOJIHEHUE PEaJIbHOI0 XUMHYECKOr0 SKCIIEpUMEHTa U 0hOpMIIEHHE €0 Pe3y/IbTaToB.



Konmponvno-oyenounvie mamepuansi

Bapuanm nucomennoii pabomul 01 umozogou ammecmayuu 4acmo

1

OtBeraMu K 3amaHusM 1—17 SBIAIOTCA IMU(pa WK IOCISIOBaTeIbHOCTE IUPp (uucen). OTBETH CHavdaia

yKa)XXuTe B TeKCTe paboThl, a 3aTeM nepeHecute B BJIAHK OTBETOB Ne 1 cripaBa oT HOMepa COOTBETCTBYIOILETO
3aJlaHusl, HAYMHAs C TIEPBOU KJIIETOUKH, Oe3 mpo0Oe- JI0B, 3aIsThIX U JPYrHX JOMOJHUTEIbHBIX CUMBOJIOB. Kaxmyro
nuQpy NUIINTE B OTJAEIBHON KIETOUYKE B COOTBETCTBHUH C IPUBEAEHHBIME B OJIaHKE 00pa3iaMiL.

1. BsiGepure 1Ba BHICKA3bIBAHUS, B KOTOPHIX TOBOPUTCS O MEJIN KAK XUMUYECKOM 3JIEMEHTE.
1) Mens pearupyer ¢ XJI0pOM.

2) Menp npu HArpEBaHUU Ha BO3/LYXE OKHCIISIETCS.

3) CruiaBsl MeU ¥ 30J10Ta UCHIONIB3YIOTCS ISl H3TOTOBJICHHS FOBETMPHBIX YKPAIIICHHI.

4) B cocras 60pIOCCKO#M KUIKOCTH BXOIUT MEIb.

5) B cocra MeHOM MATHHBI BXOAUT M€Jlb. 3aIUIIMTe HOMEPA BHIOPAHHBIX OTBETOB.
Ortger:

2. Ha npuBenéHHOM PHCYHKe H300pakeHa MOJIENb aTOMa XMMHUYECKOT0 DIIEMEHTA.

SanummTe B TaOIHIly BENHYUHY 3apsiza sapa (X) aToMa XMMHYECKOro 3IEMEeHTa, MOJENb KOTO- POro H300pakeHa Ha

pucyske, 1 Homep rpymisi (Y), B KOTOPO# 3TOT 3IeMeHT pacroioker B [lepuomnueckoii cucreme. (J71st 3anmcu oTBeTa

3.

XY

B IMOPAAKE YBEIIMICHUSA JIEKTPOOTPULIATEIIEHOCTH XUMHUYECKUE DJIEMEHTBI:

HCTIONB3yHTE apaOCcKue IdpHL.)
1) xucmopon; 2) KpEeMHHI; 3) dochop.
GRAFERUTE HOMEpPA YIEMEHTOB B COOTBETCTBYIOIIEM TOPSJIKE.

OrTBer:

4. VYcraHoBHTE COOTBETCTBHE MEXAy (OPMYJIOil COCAMHEHHS U CTCIICHBIO OKHCICHHUS CEPHl B ITOM

COEIMHEHUH: K Ka)KJIOH ITO3UIIH, 0003HAYCHHOM OYKBOH, TOI0EPUTE COOTBETCTBYIO- MIYIO TIO3HITHIO, 0003HAUYECHHYIO
TUPPO.




OOPMYVYIJIA COEJVUHEHUMA CTEIEHb OKNCJIEHMA CEPBI

A) SO2 1)-2
b) CS2 2)0
B) H2SO04 3) +4
4) +6
A B B 5 U3 OPEAIOKECHHOI' 0 IEPCUHA BLI6€pI/IT€ JBa BCHICCTBA C HOHHOMU CBS3BIO:
Ortger: -
1) LiCl;
2) OF2;
3) SO2;
4) CaFz;
5) H20.
3anuniure HOMEpa BBIGpaHHBIX OTBCTOB.
Ortger:
6.

Kax
W€ aBa

YTBEPIKJICHUS] BEPHBI ISl XapaKTEpPUCTUKU KpeMHus U hochopa?

1) DieKTpOHbI B ATOME PACIIONIOKEHBI HA TPEX IIEKTPOHHBIX CIIOSIX.

2) CoOTBETCTBYIOIIEE MPOCTOE BELIECTBO CYLIECTBYET B BUIE YETHIPEXATOMHBIX MOJIEKYL.

3) Xumuueckuil 3IeMEHT OTHOCUTCS K METaJLIaM.

4) 3HayeHue JIEKTPOOTPULATEILHOCTH MEHbIIIE, 4eM Y (ocdopa.

5) Xwumuyeckuii aeMeHT 00pasyeT BBICIIKME OKCUIIBI ¢ 0011el Gpopmystoi D02.3anuimre HoMepa
BBIOpaHHBIX OTBETOB.

OrtBer:

7. U3

MIPEATI0KEHHOTO TIEPEUHS BELIECTB BHIOEPUTE OCHOBHBIN OKCHL U KHCIIOTY:

1) CaO;

2) Mg(OH)z;
3) SO2;

4) NaClOg4;
5) HCIOa.

3amnuimTe B 1ojie 0TBeTa cCHavaa HOMEP KHUCJIOTHOI'O OKCHIAa, a 3aTEM HOMEP OCHOBaHMUA.

[

8. Kakue
IBa U3 IIEPEYHCIIEHHBIX BEMECTB OyMyT BCTYHATh B PEAKIIMIO C OKCHIOM IMHKa?

1) Fe(OH)z;

2) HNOs;
3) 02;

4) KOH,;
5)S.

3anuimuTe HOMepa BHIOPAHHBIX OTBETOB.

OrTBer:

OrTBer:



9. YcraHOBUTE COOTBETCTBHE MEXKIY PEArMPYIOIINMH BEIIECTBAMU W MPOAYKTAMH(OM) HX B3aMMOJIEHCTBHS: K
KaXKIOH MO3UIKH, 0003HAYCHHOH OYKBOMU, TOAOSPUTE COOTBETCTBYIONIYIO MO3HIIHI0, 0003HAYCHHYIO ITH(P 0.

PEATHUPVYIOIIME BEIHIECTBA

A) Na2O +S03 o

Bb) NaOH +H2S04 o

B) Na + H2S04(p336.) o

[TPOJIYKT(bI) B3AUMOJEMCTBHSA
1) oNa2S0s4
2) 0O Na2SO03

10. Ycran MAHM&MBCBB% MEX Ty GOpMyIIoH BEIIECTBA U PEareHTaMH, ¢ KOTOPBIMH 3TO BEIIECTBO K
HO3HUIHIO0, 0003HaYeE! PEAKIIHIO: Ka<JI0i TO3UITHH, 0003HAYCHHOM OYKBOM, MOJ0EPHUTE COOTBETCTBYIOIIYIO O.

®OPMYVIJIA BEILIECTBA

A) S

B) ZnO

B) CuSOs4

PEATEHTBI

1) O2, H2SO4 (koH1.)
2) Fe, BaCl2 (p-p)

3) NaOH, H2S04 (p-p)
4) N2, NaCl (p-p)

3anummre B TA0NMILY BEIOpAaHHBIE UPHI O]l COOTBETCTBYOIMME OykBamu. OTBET:

3) O Na2SO4+ H20
4) 0O Na2S04+ H2

5) 0O Na2SOz+ H20
3anummre B TA0NIMILY BEIOpAHHBIE LMD 10/ COOTBETCTBYOIMME OykBamu. OTBET:

11. U3 nmpemnox eHuo ro [epeurs BeiGepuTe IBE MAPhl BEMIECTB, MEXIY KOTOPHIMHU TMPOTEKA-ET PEAKIIMS
3aMeleHNs

1) LUHK U comsHasKHEAOTA,

2) okcun yraepona (V1) u okeun HaTpus;

3) okcua LMHKA U COJSIHASA KHUCIIOTA;

4) xeneso u xynopun meau (I1);

5) Hartpwuii ¥ BOXOpOI.
Sanuim

Te HOMepa
BBIOpPaHHBIX
OTBETOB.

OrTBer:

12. VcraHoBHTE COOTBETCTBUE MEXKIY PEArHPYIOLIMMHU BELIECTBAMHU M NPU3HAKOM IIPOTEKA- IOLIEH MEKILY HUMU
peakmmn: K KaXJOH MO3WIUH, 0003HAUYeHHON OYKBOH, MOMOEpPUTE COOTBET- CTBYIOIIYIO IO3HIIAIO, O003HAYCHHYIO
TUPPO.

PEAT'MPYIOIIME BEHIECTBA ITIP3HAK PEAKIINA

A) Na2CO3u H2S04 B) K2CO3 u CaCl2

1) BeImaneHue Georo ocagka
B) CuCl2u KOH

2) BbIIENIEHHE Ta3a
3) BbImajgeHue roayooro ocaaKa
4) Bbinagenue Gyporo ocaaxa



3anummre B Ta0NHMIly BEIOpAaHHBIE (PHI IO/ COOTBETCTBYOMIME OykBamu. OTBET:

13. BuiGepUTe aBa EelllBrera. mpu MoNHOM arcconuanyy 1 Mok KOTOPEIX 00pa3yeTcst 3 MOJIb aHHOHOB:
1) nBuTpar Kanus;

2) TUOPOKEHA-BapHst———

3) xuopun xenesa (11);

4)  docdar kanus;

5) cynbdar amomMuHusL.
3anumnmre HoMepa BEIOPAHHEIX OTBETOB.

OrTBer:

14. BsibepuTe 1Ba HCXOMHBIX BEIIECTBA. B3AUMOJICHCTBHIO KOTOPBIX COOTBETCTBYET COKpa-IIEHHOE MOHHOE
YPaBHEHUE pEAKLINU:

Cu?* + 20H = Cu(OH):D

1) CuO 4) KOH
2) Cu 5) H20
3) CuCl2 6) Fe(OH)3

3anuirre HoMepa BEIOpaHHBIX OTBETOB.

OrtBer:

15. VYcraHOoBUTE COOTBETCTBHE MEXAY CXEMOH MpOLECCa. MPOUCKOASIIETO B OKUCIUTEIbHOBOCCTAaHOBUTEIBHOM
peaKuyy. U Ha3BaHUEM ITOrO IPOLEecca: K KaKIOH MO3ULHUU. 0003HAYCH- HON OYKBOW. MOAOEPHUTE COOTBETCTBYIOLILYIO
MO3UIHI0. 0003HAUEHHYIO IIU(DPOIL.

CXEMA TIPOLIECCA HA3BAHUE ITPOLHECCA
A F§Z+ . F%3+ 1) okucnenue

B) N_3 o N° 2) BOCCTaHOBIICHHE

B) C*ocC*®

3anuiute B TabIIHIy BEIOpaHHBIE ME(PHI IO/ COOTBETCTBYOIMMHU OykBamu. OTBET:

A B

16. W3 nepedncieHHBIX CYXKIEHHI O NpaBuiiax pabOTHI ¢ BEIIECTBAMU B JIa0OPaTOPHU UOBITY BBHIOEPUTE
BepHOE(bIe) CyKIeHHe(s).

1) 3axoKEHHYIO CIIUPTOBKY HEJb3s IIEPEHOCUTE ¢ OJHOM MapThl HA IPYTYIO.

2) Ilpu nonagaHuy Ha KOXKY Kallejlb KHCIOTBI HY)KHO 3a0MHTOBATH 9TOT Y4ACTOK KOXKH.

3) Tlpu HarpeBaHuWM pacTBOpa MPOOHPKY C JKHAKOCTBIO JEPXAT MO yrioM B 45° W HanpaB-JISIFOT TOPJBIIIKO B
CTOpPOHY OT JIFOAEH.

4) PaboTy ¢ KOHIEHTPUPOBAHHBIMH PACTBOPAMH IIEJIOYH CIIELYET POBOANTH B PE3MHOBBIXTIEPYATKAX.



Banummre B Hojie 0TBeTa HoMep(a) BepHoro(bix) cyxkaenuns(i). OTBer:

17. VYcraHoBUTE COOTBETCTBHE MEXAY IBYMS BEIICCTBAMH W PEAKTHBOM, C TIOMOIIBIO KOTO- POr0 MOXHO
pa3MYMTh STH BEMIECTBA: K KaXIOM IO3MLMH, 0003HAYEHHOH OYKBOH, MONOEpUTE COOTBETCTBYIOUIYIO ITO3HIHIO,
0003HaYeHHYIO IU(POIL.

BEIIECTBA PEAKTUB
A) KCl u BaCl2 B) CuSO4 u CuCl2 1) Na2SOs
B) Zn(NOs3)2 2) NaOH
3)HC1
3anuimre B Ta0IUILy BRIOpaHHBIC [IU(PHI IO 4) AgNOs

coorBercTByrommMu oykBamu. OTBET:

Omeemom k 3a0anusm 18, 19 sensiemes yenoe uucno unu koneunas decamuynas opooe.

3aodanus 18 u 19 svinonnsomest ¢ uCnoIbL308anUeM Cledyoule20 meKkcmd.

18. Berumciure B mporneHTax MaccoByto goio azora B moueBuHe CO(NHy),. 3amummre guc- 10 ¢ TOUHOCTHIO /10
ICJIBIX.

OrtBer: %.

19. PacrBop MoueBuHbI ¢ MaccoBoi noneit 0,1% ucnosnb3yercs: B KauecTBe BHEKOPHEBOM MOAKOPMKH 2
TomaToB. [Ipu noaxkopmkax Ha pactenust HaHocuTcs 20 T azora Ha 100 M . CKOJIb-KO paMMOB MOYEBHHBI HY)KHO 3aTPATUTh
Ha 3€MeJIbHBIN y9acTOK TaKOH ILIOIAAbI0?

3anuImure Yucio ¢ TOYHOCTBIO 10 Lenbix. OTBer:

T.

Yacmo 2

20. Hcmons3yst METOJ 3JIEKTPOHHOTO OalaHca, paccTaBbre KO3(D(QHUIMEHTH B YPABHEHHH PEAKIIHH, CXeMa
KOTOpOIi:

SO, + 12+ H,O o HI + H2SO4
Onpe/:[eJmTe OKHCJIUTCIIb U BOCCTAHOBUTCIIb.

21. Jlama cxema mpeBpalleHHIA:
pesp . X171 Ca(OH)2
CaCl2 o CaCO3 fa

Hanumure MonekymnsipHble ypaBHEHUS pEaKLHii, C TOMOIIBIO KOTOPBIX MOXHO OCYIIIECTBUTH YKa3aHHBIC
npeBparieHus. st mepBoro npeBpalieHns COCTaBbTE COKPAIIEHHOE HOHHOE ypaB- HEHUE PEAKIIUH.

22. [Tlpu nobaBiieHHH K paCTBOPY THAPOKCHIA KallHs ¢ MacCoBoit moneit memoun 10% u3- 6sITKa pacTBOpa HUTpaTa

menu (1) obpazoBacs ocamok maccoii 9,8 r. Onpenenure Maccy uc- XOIHOTO pacTBOpA MIETOYH.

HpaKmuquKaﬂ uyacno

I[aH pacTBOp cynL(baTa MarHuvsi, a TakKxe Ha60p CIIEAYIOIINX PECAKTUBOB: IMHWHK; COJIAHASAKHUCIIOTA; PaCTBOPHI
TUAPOKCHUIA HaTpHd, XJIO0prUaa 6ap1/1$[ W HATpATa Kajlus.



23. Vcmonb3ys TONBKO PEaKTUBBI M3 MPUBEIEHHOTO EPEYHsl, 3aIUIINTE MOJIEKY/SIPHBIC YPaBHEHHS ABYX PEaKIHii,
KOTOpBIE XapaKTepHU3yIOT XUMHYECKNE CBOWCTBA Cyib(aTa MarHus, U yKaXHTe IPU3HAKK WX MPOTEKaHMs (3amax rasa,
LIBET OCaJIKa WM pacTBOpa).

24, TlpoBeauTe XUMHYECKHE PEAKIMU MEX/LY CYIb()aToM MarHus ¥ BBIOPAaHHBIMH Bellle- CTBAMHU B COOTBETCTBHH C
COCTaBJICHHBIMU YPaBHEHUSIMHU peakiuy, coOIo/asi IpaBuila TeXHU- KU O€30IacHOCTH, NIPUBENEHHBIE B UHCTPYKIUH K
3ajanuto. IIpoBepbTe, NMPaBUIBHO JIM yKa3a- Hbl B OTBETE Ha 3ajJaHue 23 INpU3HAKU NpoTekaHus peakuuil. Ilpu
HEe00XOIMMOCTH JIOTIOJTHUTE OTBET WJIM CKOPPEKTUPYMITE €rO.

Kpumepuu oyenxu
Cucmema oyenusanus pabomoi no xumuu 4acmo 1

BepHoe BBIIONHEHNE Kaka0ro U3 3aganuil 1—3, 5—8, 11, 13—16, 18, 19 onenupaercs 1 0amiom.

3a MONHBINA MPaBWIBHBIA OTBET Ha Kaxkmoe u3 3amanuii 4, 9, 10, 12 u 17 craButcs 2 Gajia; €Cliu JOMyIICHa OIHA
omuOKa, TO OTBET oreHuBaeTcs B 1 Oamwt. Eciau momyrieHsl 1Be U Ooyee OMIMOKK WIIM OTBETa HET, TO BhIcTaBisiercs 0
6aJoB.

Howmep 3ananus IIpaBunbHbIN OTBET Homep 3ananus IIpaBunbHEIT OTBET
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

*[lopsimok ciaemoBaHus U(QP B OTBETE HE NMEET 3HAYCHUSI.
Yacmo 2

Kpumepuu oyenusanus vinonHeHus 3a0aHuli ¢ pazeEépHymuiM OmMeemom
20. Vcronb3yst METOJ SIIEKTPOHHOTO GajiaHca, paccTaBbTe KodpOHUIMEHTH B YpaBHEHHHPEAKIINN, CXeMa
KOTOpOIi:
SO2 + 12 + H20 o HI + H2S04
OHPCI[CJ'II/ITC OKHUCIIUTEIIb U BOCCTAHOBUTCIIb.

ConeprxaHne OTBETa U YKa3aHUSA T10 bann
OLICHUBAHHUIO BbI



D71eMEHTHI OTBETA!

1) CocraBJieH 3J1eKTpOHHBIHN OaaHc:
18" —2eoS*
11°+2e o2l
2
2) PaccraBienst ko3 hunmenTs B ypapaeHun peakiun’O;

+ 2+ 2H20 = 2HI + H2S04

3) Yxazano, yro SO2 (Wim cepa B CTEIEHH OKHUCIIEHHS +4) SIBISETCS BOCCTAHOBUTE-JIEM, a O —
OKHCITUTEJIEM.

OrtBer HpaBI/IJ'II)HHﬁ u HOHHLIﬁ, BKJIFOHACT BCC HA3BAHHBIC BBIIIC 3JICMCHTBI

HpaBI/IJ'H)HO 3alrCaHbl ABa 3JICMCHTA OTBETA

HpaBI/IJ'H)HO 3arrcCaH OAWH 3JICMCHT OTBCTA

Bce anmeMeHTHI 0TBETa 3amMCaHbI HCBEPHO UJIU OTCYTCTBYIOT

Maxcumanvrolii 6ann

21. Jlana cxema IpeBpaiieHHii:
CaCl2DCaCOs3 b

V Ca(OH).



Hamumure MOJICKYJIAPHBIC YPaBHCHUA peaKHHﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYHICCTBHUTH YKAa3aHHBIC

IpeBpalICHUs. Z[J'If[ NIEPBOro NpeBpaliCHusA COCTaAaBbTC COKpaHIéHHOC HOHHOE ypaB- HCHUC PCAKIIUU.

bamn

CoxepxaHue OTBETa U yKa3aHUs MO OLIEHUBAHUIO BI
DJ1eMeHTHI OTBETA!
Hanucanbl ypaBHEHHS peakiyii, COOTBETCTBYIOLINE CXeMe MPEBPAILICHUI:
1) CaCl2 + Na2CO3 = CaCO3 + 2NaCl
2) CaCO35Ca0 + CO2
3) CaO + H20 = Ca(OH)2
CocTaBiieHO COKpaIIEHHOE HOHHOE YpaBHEHHE MEPBOTO MPEBPAICHHS:
4) Ca** + CO* = CaCO

3 3
OTBCT HpaBI/IHLHLIﬁ u HOHHLIﬁ, BKJIFOYACT BCC HA3BAHHBIC BHIIIIC 3JICMCHTHI 4
IIpaBuibHO 3anKiCaHbl TPU YPaBHEHUS PEAKLIUU 3
HpaBI/IHBHO 3aIlIMCaHbl ABa ypaBHeHI/Iﬂ peaKqu 2
[TpaBUIBHO 3aMIMCaHO OJHO YpaBHEHUE PEAKIIUU 1
Bce ypaBHeHus peakiuii 3anicaHbl HEBEPHO WIIM OTCYTCTBYIOT
Maxcumanvnvii 6an

22. Tlpu moGaBieHHH K PACTBOPY THAPOKCU/IA KaJIHsI C MACCOBOM joneit menoun 10% u3- GbITKa pacTBopa
nurpara meau (II) odpaszoBaiicst ocagok Maccoii 9,8 r. Onpenenure Maccy uc- XOOHOTO PacTBOPA MIETTOYH.

bamn

CopneprxaHue OTBETa M yKa3aHHs 110 OLCHUBAHUIO BI
DJeMEeHTHI OTBETA:
1) CocraBiieHO ypaBHEHNE PEaKIIHH:
2KOH + Cu(NO3)2 = Cu(OH)2 + 2KNO3
2) PaccuntaHo KONMMYECTBO BEIECTBA THAPOKCHIA KA, 3aTPaueHHOr0 B Pe3yNbTaTe PEAKIUNU:
n(Cu(OH)2) = m(Cu(OH)2) / M =9,8 : 98 = 0,1 moinb
o ypasuenuto peakmu //(KOI 1) = /(Cu(OH),) « 2 = 0,2 momnb
3) Onpenenena Macca pacTBopa TUIPOKCH/IA KU
m(KOH) = /(KOH) *« M(KOH) =0,2+56=11,2r
m p-pa=m(KOH) /0-100=11,2:10+100=112r
OTBeT NpaBUIILHBINA U OJIHBIH, BKIIOYAET BCE HA3BAHHBIC JIEMEHThI 3
[TpaBUIIbHO 3aMTUCAHBI IBA U3 HA3BAHHBIX BBIIIE JICMEHTOB 2
[paBUIIbHO 3aMTUCAHO OJTHO U3 HA3BAHHBIX BBIIIE AJIEMEHTOB 1

Maxcumanvnvit 6ann 3

HpaKmuquKaﬂ uyacno

au pacteop xsopuza xeiesa (1), a Taxke Habop CirenyrOIINX PEAKTHBOB: ME/lb; COSTHASKUCIIOTA;



PAaCTBOPLI TMAPOKCHU A HATPUA, HATPATA cepe6pa " XJIOpuaa Kajus.

23. Ucnonb3ys TONBKO PEaKTUBBI M3 MPUBEIEHHOrO MIEPEYHsI, 3aIUIIINTE MOJICKYJISIPHBIE YPaBHEHHUS ABYX
peaKuii, KOTOpbIe XapaKTepU3yIOT XMMUYECKHe CBoiicTBa xytopuaa xeie-3a (I11), u ykaxure npuzHaku ux
MpoTeKaHus (3arax rasa, BET 0caJlka WM pacTBOpa).

bann

ConeprxkaHue OTBETa M yKa3aHHUs 110 OL[CHUBAHUIO Bl
OJIeMEeHTHI OTBETA!
OneMeHTHI OTBETA:
CocTaBneHbl ypaBHEHUS IBYX PEaKIMi, XapaKTepU3yIolIie XMMUYECKHe CBOWCTBA XJIOpPHA JKee3a
(1), 1 yKa3aHbl IPU3HAKA UX TPOTCKAHHUS:
1) FeCls+ 3AgNOs= Fe(NOs)s + 3AgCIQ
2) BBINaJIcHUE OEIOr0 TBOPOKKUCTOTO OCAMIKA;
3) FeCls+ 3NaOH = Fe(OH)sD + 3NaCl
4) BeimaaeHue Oyporo ocaaka
OtBer HpaBI/IHbeIﬁ u HOHHLIﬁ, BKJIFOUYAE€T BCC HA3BAHHBIC DJICMECHTHI 4
[IpaBUJIBLHO 3aNIMCaHbI TP AJIEMEHTa OTBETA 3
[TpaBUIIbHO 3aMKCaHbl 1B 3JIEMEHTA OTBETA 2
[IpaBUIIbHO 3aITUCAHO OJTMH 3JIEMEHT OTBETa 1
Bce aiiemMeHThI 3anucanbl HEBEPHO WUIIM OTCYTCTBYIOT

MaxkcumansvHulii 6ann 4

24. TlpoBenurte XUMHUYECKUE PEAKIIUU MEXIY pacTBOpoM xJiopua xenesa (I11) u BriOpaH- HBIMH BEIIECTBAMU B
COOTBETCTBHH C COCTABJICHHBIMHU YPaBHEHHSAMH PEaKLiH, cOOIoIas pa- BIJIa TEXHUKU OezonacHocTy. [IpoBepsre,
NPaBHJIBHO JIM YKa3aHbI B OTBETE Ha 3afaHue 23MpU3HaKU MPOTeKaHus peakuuid. [Ipn HeoOXoqUMMOCTH JOTIOTHUTE OTBET

WJIM CKOPPEKTUPYUTE €TO.

bamn
Cozep:kaHue OTBETA M YKa3aHHA 110 OLIEHHBaHUIO Bl
XUMHUYECKUH SKCIIEPUMEHT BBINIOJHEH B COOTBETCTBMMU C MHCTPYKIMENK 3aTaHHIO 24
+ 0TOOp BEIIECTB NPOBE/IEH B COOTBETCTBHH C IyHKTaMH 3.1—3.5 UHCTPYKIHH;
. CMEIIMBaHKE BEIIECTB BBIIIOJIHEHO B COOTBETCTBHM C MMyHKTaMu 3.6—3.8 MHCTpyKImn
XUMUYECKUH KCIIEPUMEHT BBITIOJHEH B COOTBETCTBHUH C IIPABUIIAMH TEXHUKH 0€3011aCHOCTH 2
[NpaBuiia TexHUKKM O€30MACHOCTH HapyLICHBI IPH OTOOPE WIIK CMEIIMBAHUH BEILIECTB 1
0
[NpaBuia TexHUKKM O€30MACHOCTH HapyLIEHBI KaK IpH 0TOOpe, TaK M IPU CMEIINBaHHN BELIECTB
Makcumanvhoii bann 2
Tpu napyweruu npasun mexHuxu 6€30NACHOCMU, KONMOPOe MOXCem HAHeCmu Yiuyepd 300p06bio
CaMo20 IK3AMEHYeMO20 UL OPYeUX YUACTHHUKOG IK3AMEHA, IKCnepm 00s- 3aH NPEKPAmums
BbINOTHEHUE IKCNEPUMEHMA 00YUArOUUMCSL

MaxkcumanbsHoe 9ucio 0alioB 3a BeIMoMHEHHe paboTsl = 40.
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Temaruueckoe IUTaHUPOBAHUEC MaTCpHrajia B 8 Kimacce

Tematnueckoe IUIaHUPOBAHUEC

Kon-8o HcnonezoBanue
Ne ni/m Tema Conepxanue LleneBas ycTaHOBKa ypoka JacoB IInanupyemsble pe3ynbTaThl obopynoBaHust

1 MeTozibl O3HAHKS B [IpakTieckas padora Ne 1 3HaKOMCTBO C OCHOBHBIMU 1 'Y MeHue nosp30BaThcsl Harpe- JlaTumk Temmeparypbl
XUMHU. DKCIEepH- «M3yueHne CTpOeHHUs MIAMEHNN |yeronamu HayK{ BaTEIbHBIMU NIPUOOpaAMHU (tepmonapHbIii),
MEHTaJIbHBIE OCHOBBI crmpToBKa
XUMUH

2 \Merompl nosHanns 8 Plaboparoprsiii onbir Ne 1 «Jlo 3HAKOMCTBO C OCHOBHBIMU 1 OrnpenensiTh BO3MOXKHOCTh JlaTauk Temmeparyphi
XUMUH. DKCIEepH- KaKOW TEMIIEPaTypbl MOXHO METO/[aMH HAayKH MPOBEICHHS PEaKIIUK 1 MIPOIECCOB, (TepMonapHHﬁp) P
MEHTAJIbHBIC OCHOBBI  |HATPETh BEMECTBO?» TPEOYIOLIMX HArpe ’

CIIMPTOBKA

XUMUH BaHUS

3 Meromsi nossanus 5 laGopatopmetit onbir Ne 2 JlaTp mpencTaBiIeHUue O TOUHOCTH 1 'VMenue BbIOUpaTh npubopsl mis  [JlaTunk TemMnepaTypsl
XUMHU. DKCIIepH- «M3mepenne TemnepaTyphl U3MEepeHnil IU(POBBIX TaTYNKOB POBEJCHHS U3MEPEHUI], [IATMHO- BBIH,
MEHTaJIbHbIe OCHOBbI ~ [KMIICHHA BOJBI C TIOMOIIBIO Y aHAJIOTOBBIX MPUOOPOB TPEeOYIOIIUX TOYHOCTH NOKa3aHUM. [TEPMOMETP,
XUMUU JaTiHKa TEMIICPAaTypEl 1 DJIEKTpUYECKas

TEPMOMETPA» [UINTKA

4 |Meronsi mosmammst B P1a00OpaTopHbIii ombit Ne 3 1 3HATh IPOLIECCHI, IPOTEKAIOIIHE Natamk Temmepatypst
XUMUH. DKCTIepH- «OmnpezeneHne TeMIepaTy-pel  (ChopMUpOBATE PEICTABICHHE O [IpY IUTaBJICHUH BEILIECTBH UX (TepMoTapHBIit)
MEHTANbHBIE OCHOBEI  |[[VIABJICHUS U KPHCTAIIN3AUMH  |TeMIepaType IUIaBICHHS, KpUCTAITU3aluU
XUMUA MCTaJl1a» 00paTUMOCTH TUTABIICHHUS U

KpHCTaJUIN3aIAN

5 MepsonauansHbre JlaboparopHbrii onbIT Ne 4 OKCIepUMEeHTAIILHOE 1 JlaTumK 37M€KTpO-
xivmeckne monsTrs, |<OTMPEICICHHE BOIONPOBOIHOMN  |ompe IeNieH e IMCTHILITH- YMeTh OTINYaTh BOZOMPOBOAHYIO  [IPOBOIHOCTH,
UncTbie Bemecta u |1 AMCTHILTMPOBAH-HOM BOJIBI»  [pOBAHHO# ¥ BOZOMPOBOIHOM BOJLY OT JMCTHJLTMPOBAHHON, 3HAT, [u()pOBOH M-
cMecH BOJbI [MOYEMY IJIA IPOBCACHUA KPOCKOII

SKCIIEPUMEHTOB HCITOIB3YIOT
TVCTHITIPOBAHHYIO BOILY

6 [lepBoHaUabHbIC 3yueHre XUMHUYECKHX SIBTICHUI 1 'YMeTh oTnn4aTh Gu3HIecKue JlaTunk TeMnepaTypbl
XUMUYECKHE NOHATHA.  |[[EMOHCTPALIMOHHBIN JKC- [POLIECCHI OT XUMHYECKHX peaKLINH [IIaTHHOBBIH
dusnueckue u nepumenT Ne 1 «Beinenenue u
XMMHUYECKHE SIBJIE OTJIOIIEHNE TEM- JIa - IPU3HAK
HUS XVIMHYECKOH peakIyum)




1€

Hcnonp3oBanue

Kon-Bo
Ne ni/m Tema Copnepxanue LleneBas ycTraHOBKa ypoka JacoB IInanupyemsble pe3ynbTaThl 000pyoBaHHsI
! [lepBoHauanbHBIE JleMOHCTpalMOHHBIN JKC- W3yuenne saneHuii npu 1 3HATh, YTO IPU NPOTEKAHUU [TpuGop 115 ONBITOB C
XUMUYECCKHE TOHATHA.  [mepuMeHT Ne 2. «Pasnoke-HUE  |pa3iioyKeHuH CIOXKHBIX BELECTB [peaKIMii MOJIEKYJIbI BEIIECTB >JIEKTPHYECKHM TOKOM
HpOCTHe U CIIOXXHBIC BOJIbI DJIEKTPUUECKUM TOKOM)) pa3pymiaroTcs, a aTOMbI CO-
Bellle XPaHSIOTCS (JUIsl BELIECTB C
CTBa MOJIEKYIISIPHBIM CTPOEHHEM )
8 [lepBoHauyanbHBIE JleMOHCTpalMOHHBIN JKC- OKcnepuMeHTanbHOe JOKa- 1 Beckl a51eKTpoHHBIE
XUMHWYECKHE TIOHATHUS. |[mepuMeHT Ne 3. «3aKkoH co- 3aTeNbCTBO JeHCTBUS 3aK0-Ha 3HATH (POPMYITUPOBKY 3aKOHAH
3aKOH COXpaHEHHUs XpaHEHHs MAcChl Be- LECTBY YMETh IIPUMEHSATE €r0 Ha MPAKTHKE,
MacChI BE [PH PELICHUH PACYETHBIX 3aa4
[IECTB
9 o 1 3HATh 00BEMH OJIFO COCTaBHBIX
JleMOHCTPAILMOHHBIN 3KC- OKCcHepUMEeHTaNIbHO OIPEIEINUTh ; yio [Tpubop ms
Knaccel HeoPraHH_u nepument Ne 4. «Onpenienienne  |coaepskaHKe KHCIOPOa B 1acTel Boslyxa onpejieNieHns COCTaBa
CCIIX COCIMHCHIL. 1 crapa BO3JLyXa» BO3JlyX¢ BO3/lyXa
CocraB Bo3yXa
10 [paxticcias padora Ne 2 CHHTe3 COJIH U3 KHCIOTHI 1 1 YMeTb POBOAUTH NPOCTEH- e ([{udpoBoii Mu
Knaccsl Heopranu- «Ilomyuenne MeaHOro Ky- OKCHJIa MEeTaJlIa CHHTE3bl HEOpPraHuue- CKUX KPOCKOII
uecKuX coeuHeHmi, | 10POCa” BEILIECTB C UCIIOIb30Ba-HUEM
CaoiicTBa KUCIIOT. MHCTPYKIIUI
11 |Pactaoper JlaGoparopmiii omrr Ne 3 VccnenoBaTh 3aBUCHMOCTD ! HlaTaiK TeMnepaTypel
«M3yueHue 3aBUCHMOCTA DACTBOPHMOCTH OT TeMITe- MeTh mpencTaBieHUE O pa3HOM  [IIaTUHOBBIN
[PacTBOPUMOCTH BELIECTBAOT paTypeI 3aBHCHMOCTH PaCTBOPUMOCTH
TeMIIepaTypb» BEILIECTB OT TeMIIEpaTypPhl
12 |PactBopsI JTaGopaTopHbIii onbIT Ne 6 [Toka3aTsk 3aBUCHMOCTE 1 'VMeThb UCII0Jb30BaTh H(PPOBOit .
«Habmonenue 3a poctom PacTBOPUMOCTH OT TEMIIE- MHUKPOCKOIT JUTA U3y4e- HUsl (hopMBbI E;I (;bc}f;r([) o
KPUCTAJLIOBY paTypsl KPHCTAJJIOB
13 [PacTBOpHI. JIaGopaTopHsbIii onbIT Ne 7 COPMHPOBATE MOHATHS 1

«IIepechlieHHBIN pac-TBOP»

«pa30aBIEHHBIN pacTBOPY,
«HACBIIEHHBIN PacTBOpP»,
«TIEPECHIIICHHBIN PaCTBOP

Mmets MpCaACTABJICHUC O pa3n1/1qH0171
HACBIIICHHOCTHU pacTtBopa

PacTBOPAECMBIM BEIICCTBOM

JlaTuuk TeMnepatypbl
[JIaTUHOBBIN




lMpodosixkeHue

Kon-Bo Hcnons3oBanue
Ne ni/m Tema Conepxanue LleneBast ycTaHOBKa ypoKa 4acoB [TnanupyemMbie pe3ynbTaThl obopymoBaHUs
14 [PactBopsl 1 'YMeTh onpenensTh KOHIeHTpaluio [[laT4nk onTude-cKon
[IpakTryeckas padora Ne 3 CchopmupoBath npecTaBiIeHHE O pAcTBOpA, HCIIO/IB3Ys HHCTPYKIIHIO|IVIOTHOCTH
«Omnpenenenue KoHIeHTpaluy [KOHUCHTpAallMK — BEIICCTBA K
BEIECTB KOJOPUMETPUUECKHM [KOJHMYECTBEHHOM aHAJIM3e
10 KaJIMOPOBOYHOMY rpaduky»
15 Kpucramoruapa JlabopaTopHbiii ombiT Ne 8 Cdopmuposats nowsTHe 1 3HATE CTOCOGHOCTD KPHCTAII- JlaTuMK TEMIIEPATYPHI
TBI «Onpenenenue Temnepary-pst  [«KpHCTamoruapar» IATHHOBBII
lorupaToB pa3pymarbcs npu
pa3JIoKEeHUs] KpUCTAall- arpesas
JIOrUIpaTay
16 Knaccet Heoprams- Hparrisecias padora No 4 1 'YMerts onpenensats pH pacTBOpOB Harank pH
eckux coemupennii,  |(ONPEAenenne pH pacTBo-pOB  |cdyqpvuposats npescTaBierne o
OcHoBaHuUs KHCIIOT 1 esnoder pH cpejibl Kak XapaKTepPUCTHKK
KHCIIOTHOCTH PacTBOpa
17 Knacert neopranu- JlaGopaTopHbiii ombit Ne 9 CopMHpPOBATH MPEICTABICHHE O L IMpnvensts ymenns mo onpe- Haruuk pH
YEeCKUX COCIUHEHMI. «Onpenenenne pH pasnmuuubix  jmkane pH inenennro pH B npakTuueckoi
OCHOBaHHS cpen» IMesITEIbHOCTH
18 Kiaccel Heopranu- Jladop aTOpHBVIﬁ omsrr Ne 10 OKCIIEpUMEHTAIbHO JO0Ka- 3aTh 1 [ToHuMAaTh CYIIHOCTH MpOIIec-ca JlaTtunk pH, nozatop
YECKUX COETUHECHHM. «Peaxius HEHTPAHM3a- LMD XUMHUYECKUE CBOMCTBa HEHTpaIN3alii ¥ IpUME-HATh 00BEMA KUAKOCTH,
Xumudeckue csoifcrsa [HEMOHCTPALOHHDIA OCHOBaHUM [poLiecc HEUTpanu3a- LUK Ha OropeTka, IaT4uK
oCHOBaHMiA bkcnepuMenT Ne 5 « OcCHOBaHUSI. paKTHKe TeMIepaTypsl
Tennoso#t sdext peakiun [JIATHHO- BbIil, JaTYUK
[MIPOKCHAA Ha~ TPUA C aB-JICHUS, MATHUT-
YITIEKHUCIIBIM Ta30M) At
MenTaiaKa
19 lcnoitersa Heopra- JlaGopatopiiii onerr Ne 11 L Waen OTPENIENATH KHCTOTHOCTh Haraux pH
HUYIECKUX COeTUHEHU N «OnpezieneHne KUCIOTHO-CTH o0 opary, MOJTy4CHHbIC IMOYB
[10YBbD> 3HAHUS ini:| onpeIeIeHUs

KUCIIOTHOCTHA pacTBOPOB




Kon-Bo Hcnonb3oBanue
Ne /i Tema Cognepxanue LeneBas ycTaHOBKA ypoKa 4acoB [Tnanupyembie pe3yabTaThl o0opymoBaHUs
20  [Xumuueckas cBsizb 1 'YMeTb onpenensiTh TUIl KpU-
JleMOHCTpaIMOHHEIH onbIT No 6 [lokazath 3aBHCHMOCTD CTaJTMYECKUX PENIETOK 10 JlaTunk TemmepaTypsl
«Temmneparypa IIaBJIeHuS (usneckux CBOFCTB BewecTs OT TEMIIEPATYyPE TLIABJICHHUS [UTATHHO- BBIH, JaTIHK
BEIIECTB C Pa3HBIMU THIIAMU TAIIa XHMUYECKOH CBA3H TeMIIepaTyphl TEPMO-
KPUCTAJUTHYECKUX PELIETOK [MapHbINA
Tematnveckoe IaHUPOBAaHUE YUeOHOTO MaTepuaa B 9 kiacce
Tema CozlepncaHI/Ie IleneBas ycraHoBKa ypoka Kon-go [InanupyemMsle pe3ysbTaThl W croap30Bauue
Ne /it 4acoB o0opyIoBaHUS
1 1
Teopus srekTpo- 3HATh, UTO PACTBOPEHUE
MTHgecKoi mcco- Jlemonctpaumontbii onbit Ne 1 \[Tokazats, 4o pactBopeHe » 4Top P ) JlaTamk TCMj‘ICpaTypr
i M3MKO-XUMUYECKUH IIPOLIECC [JIATUHOBBIN
AL «TennoBoii 53 HeKT pacTBOPEHU (BeIecTB UMEET PsJI IPH3HAKOB ] pon
BELIECTB B BOJIC» XUMUYECKON PEaKIIU
2 Teopus s1eKTpo- [NpakTuueckas pabora Ne 1 BBejieHHE TOHATHI «3JIeK- 1 'YMETb 3KCIIEpUMEHTAIbHO JlaTunK SMeKTpo-
JTUTUYECKOU JTMCCO- <<9HCKTPOHI/ITBI 1 HEDJICK- TPOIHUTY» U KHEIIEKTPO- JTUTH OIPCIICIIATE JJICKTPOJIUTHI U [POBOJHOCTH
HUaLun TPOJINTBD) HEIEKTP OJIUTHI
3 o 1
Teopust anexTpo- JIaGopaTopHblii onbiT Ne 1 3 I
8 HATh, KAKOE BIIUSHIE OKa3bIBAET ATYHK 3JIEKTPO-
JTUTUYECKON AnCCO- «BrnusiHre pacTBOpUTENISIHA CcopMupoBaTh NPE/ICTABICHHE O ’ P
BOZA Ha MCCOLMALIMIO BEIIECTBA  [IPOBOJHOCTH
AL HCCOLIHALIION BIIMSHAHM PAcCTBOPHUTEIIS HA p
JIFCCOLMALIMIO DJIEKTPOJIATA
4 |Teopus 31eKTpo- JlaGopaTopHsbIii ombIT Ne 2 1 JlaTunK S71eKTpo-

JTMTHYECKOM JTNCCO-
muanun. CWIbHBIE U
cita0ObIe STIEKTPO

JINThBI

«CunpHbIE U ci1a0bIe DIeK-
TPOJIUTBD)

9KCHCpI/IMeHTaHLHO BBCCTH
MIOHATHE «CIIa0BIN AIMEKTPOIIUT

YMeTh OIIPEACIIATE CUIIBHBIE U
cia0bIe OJIEKTPOJIMTEI C TOMOMIBIO
JaTYUKa SJIEKTPOIIPOBOAHOCTH

MMPOBOTHOCTH




lMpodosixkeHue

IIpooonicenue
Tema Conepxanue IeneBast ycTaHOBKA ypoKa Kon-Bo [TnaHupyeMble pe3yIbTaThl HUcnons3oBanue
Ne ni/m 9acoB obopymoBaHUs
5 . 1
Teopust anexTpo- JTaGopatopHslii onbiT Ne 3 3HATh 3aBUCUMOCTB 3JIEKTPO- JlaT4mK 25eKTPO
ITUTHYECKOW AUCCO- «3aBHCHMOCTb IEKTPO- ChOPMHPOBATE MPEJICTABIEHHE O [POBOIHOCTH PACTBOPOB OT [IPOBOJIHOCTH
AN MIPOBOJIHOCTH PacTBOPOB 3aBUCUMOCTH KOHIICHTpAallu HOHOB
CHJIBHBIX 3JIEKTPOJIUTOB OT IJIEKTPOIIPOBOAHOCTH PACTBOPOB
KOHICHTPAIIMH HOHOB)» OT KOHIIEHTpaI[Mid HOHOB
6 |T 1
€opHus SJICKTPO- [TpakTryeckas padora Ne 2 3aKpenuThb MpeacTaBICHUEO Y MeTh SKCIIepHUMEHTAIBHO JlaT4nk S7IeKTPO
JTHHCCKOM INCCO- «OnpeienieHre KOHIEHTPAlMK  [3aBHCHMOCTH 3JIEKTPO- OMpe/IeNATh KOHIEHTpaIuio cony B [TPOBOIHOCTH
ann COJIH TT0 DJIEKTPONPOBOAHOCTH  |IPOBOJHOCTH PACTBOPOB OT [PacTBOpE C MOMOILBIO JaTYNKA
[pactBopa» KOHLEHTPAIMX HOHOB DIIEKTPOIPOBOIHO- CTH
1
7 Teopust HIEKTPO- Hccnenosats 0cO6EHHOCTH [[prMEHATE 3HAHKS O pEAKLUU
- JlabopaTopHsIit onbiT Ne 4 . .
JIUTUYECKOU JUCCO- . IPOTEKaHUs pEaKIUU HEU HEUTPpAJIM3aLUHA B UHBIX YCIIOBUAX HaT‘H/IK ANEKTPO-
«BzaumoneiictBue ruapoKcuia B —
LIHALIAH. . . Tpajlnsalnun MTPOBOIHOCTH,
Oapusi ¢ cepHOI KUCIIOTON .
Peakiin HOHHOTO mosatop o0bEMa
oOMeHa PKHJIKOCTH, OIOPETKa
8 1
Teopus 21eKTpo- . DKCIIepMEeHTAIBHO TTI0Ka3aTh 3HATh, YTO BCE PACTBOPUMBIE B BOJIC
. JlabopatopHsIii ommbIT No 5 JlaTaHK 97eKTPO
ITUTUYECKOM ANUCCO- . 00pa3oBaHKE NOHOB IPU PEAKIMN COJIN SIBIISTFOTCS] CHJTBHBIMU
«Obpa3zoBaHue coieil aMMOHUSD [IPOBOJHOCTHU
JA8ZEDANZ051 aMMHaKa ¢ KHCJIOTaMH: QIIEKTPOJIMTAMHU
9 1

XUMUUECKUE pEaKLIUH.

OKHUCINUTENBHO-
BOCTAHOBHTEIIb- HEIE

peaxiuu (OBP)

JlabopaTopHsIii ormeIT Ne 6
«3yuenne peakuuu B3au-
MOJECHCTBHS CyNb(HUTa HATPUS C

TIEPOKCUI0OM BOAOPOAA»

M3ydyeHne OKUCIUTENbHO-
BOCCTaHOBUTEIHHBIX MPOIECCOB,
MIPOTEKAIOIIHX C BBIJCICHHEM
SHEPIUU

VImeTh npecTaBiIeHNe O TEIIOBOM
hdhdexTe okncu-
TEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii

JlaTunk TeMmepaTypbl
[JIaTUHOBBIN




13

Tema CO,[[ep)KaHI/Ie HeneBaﬂ YCTaHOBKa ypoKa Kom-Bo HJ‘IaHI/IpyeMLIe PE3YyIbTAaThI Hcnonp3oBadue
Ne i/mt 4acoB 000pyAOBaHMUSI
10 Xumuueckue peakiiuy. Jlabopatopubiii ombir Ne 7 Jlokasatp, 4TO B IIpoIiecce 1 lIMeTh npencTaBieHus O Pa3InYHbIX Jlarunk pH
OBP «3menenue pH B xone nporekanusi OBP Bo3MOxHO [IPOJTYKTaxX OKHUCIIU-
OKHCJTUTEIILHO-BOCCTAHO- 00pa3oBaHNE KUCIOThI WITH TEJIbHO-BOCCTAHOBUTEIbHBIX
BUTEIILHBIX PEAKIIUI IETI0YH peakui
11 XUMUUCCKUE PeaKI[HH. 1 3 JlaTunk Hampsoke
HaTh, YTO METAJUTHI SIBIISIOT- CS
OBP JIabopatopretii onbit Ne 8 Komriectaeitiio oxapaicre- BOCCTAHOBUTEIISIMH C Pa3- HOU HIA
«CpaBHI/ITeJ'IBHaﬂ Xapakre- pHU30BaTH BOCCTaHOBI/ITeJ'II)-HyIO BOCCTAHOBHTENLHOM CIIO-
DHCTHKA BOCCTAHOBHTENbHOH  |CTIOCOOHOCTh MeTajl- 0B COBHOCTBIO
CIIOCOOHOCTH METaJJIOB)
12 2
XuMudeckue peakiuu. |[leMoHCTpannoHHbIE Ombl- Thl Ne (MI3ydnTh 3aBUCUMOCTh CKOPOCTH 3HaTh 3aBHCUMOCTB CKOPOCTH
CkopocTh XUMHUECKOH |2 «M3yueHue Baus- HUst PEaKLMH OT PasIHYHbIX PEaKLIMK OT Pa3IMYHBIX PAKTOPOB - [1puGop st mi-
peaxiuu PasIUYHBIX (AKTOPOB HA daxTopos TEMIIEPATYPbI, KOHIIEHTPAIIMH JIIOCTpaLiu 3B
CKOPOCTB PEAKIIAN» pearupyioLHX BELIEeCTS, CIMOCTH CKOPO- CTH
KaTaIM3ATOpa, PUPO-1bl BelecTs, [NAMAICCKOH peakium
[UIOIIAI COIPHKOCHOBEHHS OT yCIIOBHH
BEIIIECTB
13 . 1
Hemerautsy, [asoreHpl A€MOHCTPALMOHHBIH onbiT Ne 3 OKcrepuMeHTaIbHOE H3yUeHHe AmmapaT a1
«M3ydyenue pusndeckux u (PU3MIECKIX ¥ XMMHYECKUX 3HaTh (PU3NUECKHE U XUMHUYECKHE [[IPOBEICHUS XHU-
XUMUYECKHUX CBOMCTB XJIOpa» CBOICTB XJI0pa CBOIMCTBA T'aJIOTEHOB. Y METh MHYECKHX TPOIIECCOB
3aIUCBIBATH ypaBHE- HUs peakumii  ((ATTXP)
raJIOTCHOB C METaJlJIaMH,
HEMETalIaMK, UX Pa3THIHYIO
OKHCIIUTENBHYIO CITOCOOHOCTD
14 TTanorens 2

[IpakTryeckas padora Ne 3
«Ormpenenenne coaeprka-HUs
XJIOPUI-MIOHOB B TIUTHEBOU BOJIC»

Omnpenenuth coneprkaHne
XJIOPHUII-MOHOB B UCCIIEAYEMBIX
pacTBOpax

'YMETh NPUMEHATh HOHOCE-
TIEKTUBHBIC JaTINKU

JlaTunk xjaopua-
MOHOB




9¢

lMpodosixkeHue

Tema Conepxanue IeneBast ycTaHOBKA ypoKa Kos-Bo [TnaHupyeMble pe3yIbTaThl Hcnonb3oBanne
Ne n/n 4acoB 00opyoBaHus
15 CepoBoiopor, J1eMOHCTPaLMOHHBIH ONBIT: M3yunth 1abopaToOpHBIC 1 Arnmapat amis
CYIb(pUIBI «Ilomydenne cepoBONOPO-MA M |0 o MOy HeHHs cepo- 3HaTh 1a00paTOPHBIE CHOCO- OBl [IPOBEIEHUS XU-
M3y4eHHe ero CBOMCTBY. BOZIOPOJIA, €T0 CBOMCTBA [MOJTy4€HHsI CEpOBOAOPO- Aa, €0 MUYECKUX peak- LU
JIaGopaTopHsblii onbIT: «CUHTE3  |cpoiicTBa cynbdHI0B (hU3MYECKHEC M XMMH- YECKUEC (AITXP), npu-6op mis
cepoBojiopona. KauectBeHHbIe CBOICTBA. YMETh MPO-BOIUTH [OJTyde- HUS Ta30B UITH
[peaKIuK Ha CEPOBOIOPOA U KayeCTBEHHbIE PEaKIMU Ha armapar Kummna
cynbhu- IbI» CEpOBOIOPO U CONHU
CEpOBOJIOPOTHOM KHC- JIOTHI,
COCTaBJISITh COOTBET- CTBYIOIINE
YPaBHEHHUSI XMMU- YECKUX PEAKLUI
16 Hemerambl. Oxcuabt - N3yauTh CBOMCTBA CEPHUCTOTO 1 3HATh (PU3NUECKUE I XUMIYECKHE
I[eMOHCTpaI_lI/IOHHLII/I oIbIT Ne yd P = Ar[r[apaT IS
cepbr. Cepauctas 4 isysenite cuoicTs rasa CBOICTBa CEPHUCTOrO rasa. YMEiTL MpOBE/CHHS XH-
T CepHIUCTOrO ra3a 1 CePHICTO 3anncmBaTL“ypaBHeHm peakummit | peak-iii
KHUCIIOTBDY [a3a C BOZIOH, €O (AIIXP)
[11e109aMu
' everanm. A fgizizlif: zllapi);::lr;]:ifli/malca» DKCTepPUMEHTAIBHO 0KA3aTh ! 3HaTh, UTO PACTBOP AMMHAKaB BOAE JIaTuHK HIEKTPO-
IPYHA/UIEKHOCTb PACTBOPA - C11a0biii SIEKTPO-TIHT. [IPOBOIHOCTH
AMMMAKA K CIIa6BIM 'YMeTh onpenensaTh 3T0 CBOMCTBO €
5TEKTPOTHTAM [OMOILIBIO IaTYU-Ka
PIIEKTPOIPOBOTHOCTH
18 Oxcuz asora (IV) JleMOHCTPAIMOHHBIE O~ Thr:  |[V13YTHTE POMBIIUIEHHbIE 1 !
nmabopaTOpHBIE CIIOCOOBI 3HATH IPOMBIIICHHBIE U JIa- TepMope3nCTOpHBIN

«ITomyuerne okcuma azota (IV) #
M3y4EHHUE €T0 CBOMCTBY;
«Oxucnenne ok-cuna azora (II)
o okcua azora (1V)»;
«B3aumMmogein- ctBUe oKkcuaa
asora (V) ¢ Bomoii u
KHCIIOPOJIOM, TTO-TydeHHE

a30THOU KHCJIO- ThD»

mony4denus okcuaa asora (1V),
€ro CBOWCTBAa, IPUMEHEHUE B
MIPOU3BOJICTBE A30THON KUCIIOTHI

OopaTOpHBIE CITOCOOBI TTOTYYCHHS
okcuaa asora (I1V), ero pusnueckue
U XUMUYECKHE CBOMCTBA. Y METh
COCTaBISITH COOTBETCTBYIOIIHE
YPaBHEHHUSI XUMHYECKHAX PEAKIIUIA.
'VYMeTh 00BSICHATD IIPUMEHEHUE
okcuza asora (IV) B mpoussoncrae
A30THOM KHCIOTHI

TATIUK TEMITEPaTyPHI,
naTuvk pH, natuuk
PIIEKTPOIPOBOTHOCTH,
armapat Ui mpo-
BEICHUS XMMHUYECKUX
peakuii (AITXP),
MAarHuT

Hasl MelajiKa




IIpooonicenue

TeMa COﬂep)KaHHe HeneBaﬂ YCTaHOBKa ypoOKa Kom-Bo HJ‘IaHI/IpyeMLIe PE3YIbTAThI I/ICHOJ'H)?)OBaHI/IC
Ne ni/m 9acoB o0opymoBaHUs
19 2
.. [HIpaxtideckas pabora Ne 4 DKCIepHUMEHTATIBHO OMPEICITHUTh 'YMeTh UCIONb30BaTh HOHOCE-
A30THas KUCJIOTa U €€ «OTPEIIEICHHE HUTPAT-HOHOB B |cojte : g JlaTuuk HUTpAT-
pKaHKE HU- TPAT- HOHOB B JIEKTUBHBIE JTATYUKH JUIS
com MUTATEJIbHOM PACTBOPE» pacTBOpax OIpEACIICHUSI HOHOB 1OHOB
) MuHepasbHbIe JlaGoparopHstii onbiT Ne 10 OKCMepUMEHTaIBHO Pa3InyaTh 'VMETh 9KCTIIEPUMEHTAIIBHO JlaT4uK 371eKTPO-
0 y0GpeHus «Onpenenenne aMmMuay- HOA MOUYEBHHY U MUHEpAIIbHbIE 1 OIIPEENATE MOYECBHHY [IPOBOXHOCTH
CENIUTPBI U MOYEBUHBD) yIoOpeHHs
21 Merammi. Kanpumit,  [/1a00patopHbiii ombir Ne 11 DKCIEPUMEHTAILHO YCTAHOBHUTh 1 3HATH CBOMCTBA COEIUHEHUIA JTaT4uK DIIEKTPO-
Coenunenns Kanpius |<B3aMMOJICHCTBUE H3BECTKOBOH |oGpasoBaue cpeHeil 1 KUCIOi KaJIbIHs U €r0 3HAYEHHUE B TIPHPOJIE [IPOBOJHOCTH,
BOJIBI C YIJICKUCIIBIM T'aA30M» cou 1 )KH3HU YeIoBeKa MarHuTHasi Melaka,
puoop [uist
[OJTy9ICHHS Ta30B HIIH
arma-pat
Kummna
22 |Meramnsl XKenezo  |[JlaGopartopHbiii onsiT Ne 12 1

«OKHCIIeHnE JKeme3a BO BIAXKHOM
BO3IyXe»

HccenenoBaTh nporecc
3JIETPOXUMUUECKON KOPPO3UU
JKelle3a B BO3IyXe

3HATH, YTO IPOLIECC KOPPO- 3UU
METaJlIOB IpOTEKaeT B
[PHCYTCTBHH BOIBI M KHCIOPOAA.
3HATh (DAKTOPBI, YCKOPSIIOIINE

MPOLIECC KOPPO3UH

JlaTuuk naBiaeHUS




	Содержание
	Введение
	3. Растворы.
	вещества
	Справочник
	Справочник (1)
	Справочник
	Регулятивные
	Ответ:
	Ответ: (1)
	Ответ: (2)
	ИСХОДНЫЕ ВЕЩЕСТВА
	Ответ: (3)
	Ответ: (4)
	Ответ: (5)
	ФОРМУЛА СОЕДИНЕНИЯ А) SO2
	СТЕПЕНЬ ОКИСЛЕНИЯ СЕРЫ 1) -2
	Ответ: (6)
	4) CaF2;
	1) LiCl;
	Ответ: (7)
	Ответ: (8)
	1) СаО;
	4) NaClO4;
	Ответ: (9)
	1) Fe(OH)2;
	4) KOH;
	Ответ: (10)
	РЕАГИРУЮЩИЕ ВЕЩЕСТВА
	ПРОДУКТ(Ы) ВЗАИМОДЕЙСТВИЯ
	ФОРМУЛА ВЕЩЕСТВА
	B) CuSO4
	Ответ: (11)
	РЕАГИРУЮЩИЕ ВЕЩЕСТВА (1)
	ПРИЗНАК РЕАКЦИИ
	Ответ: (12)
	1) СиО
	3) CuCl2
	Ответ: (13)
	A) Fe2+ □ Fe3+
	Б) N 3 □ N0
	НАЗВАНИЕ ПРОЦЕССА
	2) восстановление
	ВЕЩЕСТВА
	В) Zn(NO3)2
	РЕАКТИВ
	2) NaOH
	4) AgNO3
	Ответ: %.
	г.
	Продолжение
	Продолжение (1)
	Продолжение (2)



