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BBenenue

B obyuenun xumuu 060NbIIOe 3HAYCHHE UMEET SKCTEPUMEHT. AHATM3UPYS Pe3yIbTaThl MPOBEAEHHBIX
OIIBITOB, YHalIUCCA y6e>1<z[a}0Tca B TOM, 4YTO T€ WJIU UHBIC TCOPCTUICCKUC IMPCACTABICHUA COOTBETCTBYIOT
WIM TIPOTHBOPEYAT pealbHOCTU. TONBKO OCYLIECTBISASA XMMHYECKHIl SKCIIEPUMEHT MOXHO HPOBEPHUTH
JIOCTOBEPHOCTb TIPOTHO30B, CENAHHBIX HA OCHOBAHMU Teopuu .B mporiecce skcmepuMeHTanbHOi paboThl
yyaniiecs mpuoOpeTaroT OIMBIT MO3HAHUS PeabHOCTH, SBIAIOMIMICS BaXHBIM 3TanoM (QOpMHPOBAHUS Y
HUX YO@KICHHIT, KOTOPbIE, B CBOIO 0Yepe/ib, COCTABIISIOT OCHOBY HAYYHOTO MUPOBO33peHUs . Peamm3arms
YKa3aHHBIX LeNIei BO3MOXHA MPH OCHAIIEHUH IIKOJIBHOIO KaOMHETa XMMHH COBPEMEHHBIMH MPHOOpaMu U
obopyzoBanueM . B pamkax HauuoHambHOTO TpoekTa «O0pa3oBaHue» 3TO CTAI0 BO3MOXKHBIM Onmarojaps
CO3JaHUI0 B 0011e00pa30BaTEIbHBIX OpraHU3ALUAX, PACIONONKEHHBIX B CENbCKOH MECTHOCTH M MAlbIX
ropoax, HEHTPOB 00pa3OBaHHS ECTECTBEHHO-HAYYHON M TEXHOJOTHYECKOM HampaBieHHOcTel «Touku
poctay . BHenpenue 3toro 060pyoBaHus MO3BOJUT KAYECTBEHHO M3MEHUTH Mpoliece 00YYeHHsS XUMUH .
KonmmuecTBeHHbIE SKCTIEPUMEHTHI TIO3BOIAT TOMYYaTh A0CTOBEPHYI HHPOPMALHIO O TIPOTEKAHUH TEX A
VHBIX XUMUYECKHMX IIPOLIECCAX, O CBOWCTBAX BeWIECTB . Ha OCHOBE MONy4YEHHBIX SKCIEPUMEHTAIBHBIX
JaHHBIX 06yqaeMI)1e CMOIryT CaMOCTOATCIIBHO ACIAaThb BLIBOJDI, O606H13TI> PE3YyJIbTAThI, BBIABJIATD
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CmocoOCTBOBATH MOBBIIIEHUI0 MOTHBAIMH OO0YYEHHS
INIKOJIBHUKOB.

Hean u 3agauun

+ Peanmmzanmst OCHOBHBIX 00IIE00pa30BaTENBHBIX MPOrPaMM IO YYEOHBIM IIpEAMETaM
€CTECTBEHHO-HAYyYHOM HAIpaBIECHHOCTH, B TOM YHCJIE B pPaMKaX BHEYPOUYHOH JEATEIbHOCTH
o0y4aromuxcs;

* pa3paboTKa U peanusalus pasHOYPOBHEBBIX JOMOJHHUTEIBHBIX 00IIE00pa30BaTEIbHbIX MPOrpaMM
€CTECTBEHHO-HAYYHO! HAMPABJIEHHOCTH, & TAKXKE MHBIX MPOTPAMM, B TOM YHCIE B KAHUKYJIAPHBIN
HEepUOLI;

* BOBJICUCHHE YYAIUXCS U MEAArOTHYecKuX pabOTHUKOB B MPOCKTHYIO AEATENLHOCTD;

* OpraHu3anus BHey‘ie6H0ﬁ ACATCIIBHOCTH B KaHI/IKYJ'I}IpHHﬁ NEpUoL, pa3pa60TKa n pealin3anusa
COOTBETCTBYIOLIHUX 06p330BaTCJ'IBHBIX nporpamm, B TOM YHCIC A narepeﬁ, OpPraHU30BaHHBIX
06pa30BaTeJ'IBHLIMI/I opraHu3aiuiaMu B KaHI/IKYJ'IHpHHﬁ MEPHUOL;

*  IIOBBIINICHUEC HpO(l)eCCI/IOHaJ'IBHOFO M&CT%}CTB& neaarorn4yeCKux pa6OTHI/IKOB HCHTpPA, pCATU3YIOIINX
OCHOBHBIC M TOMNOJTHUTC/IBHBIC 061]_160 Pa30BATCIILHLIC IIPOTPAMMBI;

Cosnanne muentpa «Touka pocTay mpejmonaraetT pasBUTHE O00pa30BATENbHOM HHPPACTPYKTYpHI
o01eo0pa3zoBaTebHON OpraHU3aluK, B TOM YHCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHOM OpraHu3aluy:

' 060py,HOBaHI/ICM, CpCACTBaMHn OGy‘lCHI/IH W BOCIIMTaHUA IJI1 U3YUCHUA (B TOM YHUCJIE OKC-
NCPUMCHTAJILHOT O) npeaAMETOB, KYpCOB, NUCHUIIIIMH (MOZ[yJICﬁ) CCTCCTBCHHO-H&YQHOﬁ
HaIpaBJICHHOCTHU IIPpU pCain3alluii OCHOBHBIX OGH.ICOGpSBOBH.TCJIBHBIX IporpamMm u 1o-

TOJHUTENBHBIX 0011€00pa30BaTeNbHBIX MPOTPAMM, B TOM YHCIE NS PACIIMPEHUS COAEPKAHHS
y4eOHbIX peaMeToB «Duznkay, «Xumusy, «bruonorusy;
000py/10BaHHEM, Cpe/ICTBAMH 00yUEHHS ¥ BOCIUTAHHUS [T Pealn3aliii MporpamM Jio-
TIOJTHUTENFHOTO 00pa30BaHKs €CTECTBEHHO-HAYYHOH HANPaBIEHHOCTH;

" KOMITBIOTEPHBIM 1 MHBIM 000PYI0BAHHUEM .

CoBpeMeHHbIe IKCTIEPUMEHTATbHBIE MCCIENO0BAHMS [0 XUMUH YKe TPYIHO MPEICTaBUTH 0e3
UCIIOJIb30BaHMS HE TOJBHKO aHAJOTOBBIX, HO U IU(POBBIX HU3MEPUTENBHBIX MPUOOPOB . B
®enepanbrom ['ocynapereennom Ob6pazoBarensHom Cranpapre (OI'OC) mpomnucano, 4To OJHUM
U3 YHUBEPCAIbHBIX YUeOHBIX JEHCTBUIL, TPHOOPETaeMbIX YUaIlMMHUCA, JOKHO CTaTh YMEHUE
«TPOBEJICHUS OIBITOB, MPOCTHIX SKCIMEPUMEHTAIBHBIX HCCIENOBAHUH, MPAMBIX ¥ KOCBEHHBIX
M3MEPEHUH C  MCTONb30BAHMEM AHAJOTOBBHIX M LU(POBBIX H3MEPUTEIBHBIX —MPUOOPOBY.



Y4eOHBbIi AKCTIEPUMEHT 0 XUMHH, TIPOBOAMMBINA HAa TPAIULHOHHOM 000pyI0oBaHuH, Oe3
npuMeHeHus U(POBbIX TabOpaTOpHii, He MOXKET MO3BOJIUTH B MOJHOH Mepe PElINTh BCE 3a/aui B
COBPEMEHHOH IIKOJIE. DTO CBS3aHO C PSIOM TIPUUMH:

* TpaIUIUOHHOC MIKOJIBbHOC O60py,Z[OBaHI/I€ HU3-32 OrpaHUYCHUA TEXHUYCCKUX BO3MOKHOCTEH He
MO3BOJIACT IIPOBOAUTE MHOTHE KOJIMYECTBCHHBIC UCCIICAOBAHMA,

* JUIMTCIIBHOCTD IIPOBCACHUSA XUMUYCCKUX UCCIEeI0BaHUM HE BCeraa COrIacyeTcd €
JUIMTCIIBHOCTBIO YUCOHBIX 3aHATUH,

*  BO3MOXHOCTb ITPOBCACHUSA MHOTUX I/ICCHCI[OBaHI/Iﬁ OrpaHU4YMBaACTCA Tp€60BaHI/IHMI/I TCXHUKU
0€30MacHOCTH U JIp .

Hudposas nabopaTopus MOTHOCTHIO MEHSET METOAMKY U COAEp)KaHUE HKCIEPUMEHTAIbHOM
JIeATeTPHOCTH M peIIaeT BbIIIenepedncaeHHbe mpooaeMbl. LIMpokuil crekTp JaT4MKOB IMO3BOJIAET
YYAIUMCS 3HAKOMHTBCS ¢ apaMeTpaMi XMMUYECKOT0 HKCIIEPUMEHTA HE TOJIBKO HA KAYECTBEHHOM, HO U
Ha KOJIMYECTBEHHOM ypoBHe. Lludposas nabopatopus M03BOJISET BECTH JUIUTENbHBIN SKCIEPUMEHT JaXe B
OTCYTCTBHUE KCIIEPUMEHTATOPA, & YACTOTA X U3MEPEHUI HETO/BIACTHA YETI0BEYECKOMY BOCIPUATHIO .

B mpouecce (popMupoBaHHS SKCHEPUMEHTANIbHBIX YMEHHH YYEHUK 0OydyaeTcs IpelCTaBlsiTh
nH(pOpMaINIo 00 UCCTIET0BAaHUH B YETHIPEX BUAAX:

* B Bep6aHI)HOMI OIIMCBIBATH OSKCIICPUMCHT, CO31aBaTh CJIOBCCHYIO MOZCIbL SKCIICPMMCHTA,
(I)I/IKCI/IpOBaTB BHHMMAHHUC Ha U3MCPACMBIX BEJIMUMHAX, TCPMHUHOJIOTHU;

* B TaOIMYHOM: 3aIOHATH TAOMHIIBI IAHHBIX, JIEKAIIMX B OCHOBE MTOCTPOCHHS IpahuKoB (TPU 3TOM Y
ydaluxcs BOSHUKAET MEPBUYHOE MPEACTaBICHHE O MacIiTabax BEMUYHH);

B rpa)MyecKOM: CTPOMTH rpapuKH MO TAOIMIHBIM JIAHHBIM, YTO JAET BO3MOXKHOCTD HEpexo/ia K
BBIJIBIKCHHIO THIIOTE3 O XapaKTepe 3aBUCMMOCTH MEKY BETMYAHAMY (TIPU ITOM YUUTEIb TIOKA3bIBACT
HpeI/IMYHICCTBO B BHSyaJH/BaIII/H/I SaBHCHMOCTCﬁ MC)KI[y BCJIM- YHAMU, HATTIAAHOCTD U MHOFOMepHOCTL); B BUJIC
MaTeMaTHYECKIX YPaBHEHHH: JaBaTh MATEMATHUECKOE OMHMCAHNE B3aMMOCBS3U BEIMUHMH, MATEMATHYECKOE
00o0menue.

[lepexon OT KaI0ro 3Tamna MpejcTaBieH s HHPOPMALMH 3aHUMAET J0BOJBHO OOMBIION MPOMEKYTOK
BpeMeHu. B 7—8 kiaccax 3ToT mpoiiecc He0OX0IUM, HO B CTapIIMX KiaccaX MOKHO ObLIO Obl 3TO
BpeMs TOTPaTHTh Ha pelueHne Oonee BaKHbIX 3a7a4. B 3ToM mnane 1u¢pposbie 1abopaToOpuy CYIECTBEHHO
HSKOHOMAT BpeMs. DTO BpeMsi MOKHO mnoTpatuTh corijacHo ®I'OC Ha ¢dopmupoBaHue
MCCIIEI0BATENBCKUX YMEHHH yHaIIMXCsl, KOTOpbIE BHIPAKAIOTCS B CIIEIYIONIUX IHCTBUSX:

+ OTIpejieNieHNe TPOOIEMBI;

* TIOCTaHOBKA MCCIIEIOBATEIBCKON 3a/1a4H,

+ TUTAHUPOBAHHE PENICHHS 3a/1a4H;

* TIOCTPOEHHUE MOJIETIEH;

" BBIJIBHKCHHE THIIOTE3;

* 9KCIEPUMEHTAIIbHAS TIPOBEPKA THIIOTES;

*  AHAJIM3 JaHHBIX SKCIICPUMCEHTOB WA Ha6J'H021€HI/H71;

+ (hopMynHpOBaHUE BHIBOJIOB.

[locnennue roapl y yyammxcs HaOMIOTAETCA HU3KAsS MOTHBAIMA M3YYEHHS €CTECTBEHHO-HA- YYHBIX
JUCIUTUIAH ¥ KaK CIIE/ICTBHE MaJICHIE Ka4ecTBa 00pa30BaAHHUS.

[TocTaBnsieMble B IIKOJBI COBPEMEHHBIE CpecTBa 00y4YeHHs, B paMkax mpoekta «Touka poctay
cojiepkaT Kak yke XOpOImO H3BECTHOE 000pYIOBaHWE, TaK M TPHHIUIHANGHO HOBOE. JTO MH(POBHIC
nabopaTopyy U JATYMKOBBIE CHCTEMBI. B OCHOBY 00pa30BaTENbHOM MPOTPAMMBI 3a- JIOKEHO MPHMEHEHHE
uudpoBbix nabopatopuil. TemarHka NpPeIOKEHHBIX AKCIEPUMEHTOB, KOJNMYECTBEHHBIX OITBITOB
COOTBETCTBYET CTPYKType INpPUMEpHON 00pa3oBaTENbHON MPOTPAMMBI MO XHUMHHU, COJCPKAHHIO
denepanpHOro TocymapcTBeHHOro obpasoBatensHOro cranmapra (O®I'OC) cpemnero (momHoro) obmero
o0pa3oBaHusl.

PaccmoTpeHHble B 1OCOOMH OMNBITHI MPOLLTH LIKPOKYIO arnpoOaiuio. MHOroneTHss MpaKTHKa
HCIIOJIB30BaHUA XUMHNYECKUX HpI/I60pOB, ]_[.H B MIKOJIC TTOKa3ajaa, YTO COBPECMCHHBIC TCXHU- YCCKHUC



cpenctBa 00y4YeHHMsT HOBOTO TOKOJICHHS TO3BOJISIOT TOOMTHCS BBICOKOTO YPOBHS YCBO- €HHSI Y4eOHOTO
MaTepuala, yCTOMYMBOr0 POCTa MO3HABATENBHOTO HHTEPECA IIKOIBHUKOB, T.€. IPEOOJIETh T€ POOIEMBI, O
KOTOPBIX TaK MHOTO TOBOPST, KOTJIa peub 3aXOAUT O COBPEMEH- HOM IIKOJILHOM XHMHYECKOM
00pazoBaHUMU.

JlaHHOE MeTOoAMYECKOe 0COOUE aPEeCcOBAHO YUMTEIAM XUMHUH, KOTOPBIE Peatu3ytoT 00pa3oBaTeIbHbIe

IPOrpaMMBI C UCTIONIB30BaHKeM 000pyHoBaHus « Touka pocTay.
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OcHOBHbBIE TIOHATHS U TePMHUHBbI

B METOANYCCKOM 10cooKu HUCIOJB3YIOTCA CIICAYIOIUE TTIOHATUA U TCPMHUHBIL:

Touka pocma — 510 (enepanbHas ceTb LEHTPOB 00pa30BaHUs LUPPOBOro, €cTe- CTBEHHO-
Hay4YHOT0, TEXHMYECKOT0 U TYMaHUTAPHOTO MPO(HIIs, OpraHU30BaHHAs B paM- Kax MPOEKTa
«CoBpeMeHHas LIKOJIay.

Hugposaa (komnvromepnas) nadopamopus (L[JI), nporpaMMHO-anmapaTHbIA KOM- IUIEKC,
JIATYAKOBAS CHCTEMA — KOMIUICKT y4eOHOro 00OpYIOBaHHMS, BKIIOYAIOIIMA M3- MEPHUTEIbHBIA OJIOK,
nHTEp(Eiic KOTOPOro MO3BONISET 00ECIICUNBATH CBSI3b C MEPCO- HATBHBIM KOMITBIOTEPOM, W HAbOp
JATYMKOB, PETUCTPUPYIOIIUX 3HAYCHUS PA3TNUHBIX HU3MUECKHUX BETHUMH.

AIIXP — annapart 1 IIPOBECHUS XUMUYECKHUX PEAKLMI ¢ TOKCMYHBIMU ra3aMy U Na-paMu, 3aMKHYTBIX
Ha [TOTJIOTUTEITb.

Bans xomounuposannan npenHasHaueHa JUIs HAarpeBa CTCKISIHHBIX M (apdopoBBIX COCY/IOB C
peareHTaMu 10 ONpENENEHHONW TeMIepaTypbl B 3aBHCHMOCTH OT TEIUIOHOCH- Tens. B kauecTe
TEIUIOHOCHUTENS BBICTYIAET Boja (BOMsHAs OaHs), pedHO mecok (Ime- couyHast 6aHs), CrieluanibHble
XKHUIKOCTH ( HapUMep, MaciisiHast OaHs).

Ipuéop ons nonyuenus zazoe (npubop Kuprowkuna) — npocteiniii npubop AISmONydeHus
HEOOMBIIOr0 KOJMYECTBA Ta30B. BhIMycKaeTcs B IEMOHCTPAIMOHHOM | y4e- HUYECKOM BapHUaHTaXx.

Cocyo Jlanoonsma (mpoOupka JABYXKOJIEHHAs1) — TPEJCTABIsIET COOO0M JBE CMasHHBIE MO
OTPeIETEHHBIM YTIIOM TIPOOHPKHU ¢ OHUM TopiioM. [IpumeHsercs As 1eMOHCTpalM3akoHa COXPAHEHHS
MacCCHhI BEIIECTB B XUMUYECCKHIX PEAKITHSIX.

Mewanka maznumnaa — YCTpOﬁCTBO JJIT TIEPEMCIIINBAHUA )I(HI[KOCTeﬁ, C IOMOIIbIOBPAITAOIICTOCA
B MAroHuTHOM I10JIC AKOPA.

KpaTkoe onucanue noaxoa0B K CTPYKTYPUPOBAHUIO MATEPHAJIOB

B o6pazoBarensHoii mporpamme (OI1) mpencTaBneHsl Claeayonye pa3aes:

Mertonap! U3ydeHus BEIIECTB M XUMUUECKHUX ABJIEHHI. DKCIEPUMEHTAIBHBIE OCHOBBI XHMHUH.
IlepBoHayabHbIE XUMUYECKUE TIOHATHS.

PactBopsI.

OCHOBHBIE KJIaCCBHl HEOPTAHNYECKUX COSMHEHHI.

Teopus snexTponuTHIECKON AUCCOLMALIKH.

XUMUYECKUE PEAKLIUH.

7. XuMHYECKHUE TeMEHThI (CBOMCTBA METAILIOB, HEMETAIIOB W MX COSTUHEHHIT).

B oCHOBY BbIJENEHUS TAKUX Pa3]eNoB 3aJ0KEH XMMHUYECKUHM KCIEPUMEHT, TPAJAULUOHHAS CUCTEMA
u3yueHus Xumun. OcHOBHOH (GopMoil yueOHON AesTeNbHOCTH SBIAETCS XMMUYECKHH SKCTIEPUMEHT, POBOAMMBIIA
B BUJIE 1a00PaTOPHBIX, IPAKTUYECKUX PAabOT ¥ IEMOHCTpALMid. [leMOHCTPAIMOHHbIH SKCIIEPUMEHT MPOBOAUTCS B
TOM CJIy4ae, €CII OH OIAaceH JUIsl BHIIOJHEHUS YYAIMMUCS WM UMEIOLIUiicsS Tpubop npeacTaBieH B
€IMHCTBEHHOM HK3EMILIAPE.

o Vv W



Jlns m3ydenus npeaMera «XuMus» Ha 3Tare oCHOBHOro ofmero oOpasoanus otoautcs 140 yacos:

8 kimacc —70 uvacos; 9

Kximacc —70 4acos.

Jlannas oOpa3oBaTesbHAs MpOrpaMMa 00ECTeUHBAET YCBOCHHE YYAIMMHUCS BaKHEHIIMX XUMHYECKHX
3aKOHOB, TEOPUl U MOHATHIL; QOPMHUpPYET MPEACTABICHHE O POJIM XUMHHU B OKPYKAIOIIEM MUPE U KU3HU
yesoBeka. [Ipy 3TOM OCHOBHOE BHUMAHHE YJENSAETCS CYIIHOCTH XMMHYECKUX PEAKIHi U METOJaM HX
OCYILIECTBIICHHSL.

OnHMM W3 OCHOBHBIX INPUHIMIOB IOCTPOCHUS MPOTPAMMBI SBISETCS MPHHIUI JTOCTYITHOCTH.
DKCTepUMEHTANbHBIC JaHHBIE, MOTYYCHHBIE YYAIIUMUCS TPU BBINOIHEHWH KOJIMYECTBEHHBIX OIIBITOB,
TO3BOJISIOT YYAIIUMCS CAMOCTOSTENBHO JeNaTh BBIBOJbI, BHIBIATH 3aKOHOMEPHOCTH. [10/1X0/bI, 3a0KEHHbIE B
COZIepKaHKe TPOTPAMMBI KYpca, CO3IAI0T HEOOXOMMBIE YCIOBHS il CHCTEMHOTO YCBOCHHS YYAIUMHUCS OCHOB
HAyKH, 11 00ecreyeHns Pa3BUBAIOIIET0 W BOCTIUTHIBAIOMIETO BO3ICHCTBHS 00YYeHHS HA JMYHOCTD yYaIlerocs.
®opmupyemble 3HAHHUS JIOTKHBI CTaTh OCHOBOW CHCTEMBI YO@XKICHWH WIKONBbHHKA, LEHTPATBHBIM SIPOM €ro
HAay4YHOT'O MHPOBO33PCHHUSL.

Onucanue MaTepHaJbHO-TEXHHYECKOH 0a3bl MEHTPa
«Touka pocTay, HCIOJB3YEMOrO0 /1S peaju3aluu 00pa3oBaTeIbHbIX MPOrPaMM B paMKax
npenogaBaHus XUMHH

MarepuanbHo-TexHHUeCKas 0aza neHTpa «Todka pocTa» BKIOYAET B ce0s COBPEMEHHBIE M KJIACCHUECKHE
nipu6opsl. [locieHne Mpomu MHOTONETHIOW anmpo0aluio B IKOIE U HOMYYHIN IPU3HAHUE Y YUUTENeH XUMUH.
K Hum oTHOCSTCS: TIpHOOp JUISL IEMOHCTPALMK 3aBUCHMOCTU CKOPOCTH PEAKIMH OT Pa3iIM4HbIX (aKToOpoB,
ammapar JUii TPOBEICHNS XMMUYECKMX PEaKiHi, mpuOop AN OMBITOB € 3NMEKTPHYECKUM TOKOM, MpUOOp st
U3Y4EHHS COCTaBa BO3/yXa U MHOTHE JApYTue. YUuThIBas MPAKTUUECKUN OMBIT MPUMEHEHUs JAHHOTO
000py10BaHKs HAa YPOKaX XMUMHH, MbI Ja/IUM JIHIIb KpaTKoe omucaHue mpuoopoB. OCHOBHON aKLEHT C/elaeM Ha

onKca- HuM HUQPOBBIX 1a00PaTOPUI U UX BO3MOKHOCTSIX.




Hudghposaa (komnvromepnasa) nadopamopusa (L[JI), nporpaMMHO-ammapaTHbId KOMIUIEKC,
JaTYMKOBAs CHCTEMa — KOMIUIEKT Y4eOHOro 00OpyJOBaHHS, BKIOYAIONIMI H3MEPUTENbHBIN OIOK,
nHTep(eiic KOTOPOro TO3BOJSET 00ECIICUnBATh CBS3b C MEPCOHANBHBIM KOMIIBIOTEPOM, U HabOp

JATYUKOB , pETUCTPUPYIOLIUX 3HAYCHUA PA3IMIHBIX (I)I/ISI/I‘ICCKI/IX BCJIMYHUH.

Jdamuuk memnepamypol naamuno6wlii — TPOCTOM M HANEKHBIA JATYMK, NPEJHAZHAYEH JUIS
M3MEPEHHUS TEMIIEPATyPhl B BOJHBIX PACTBOpPAx U B ra3oBbIX cpenax. Mmeer
pasnuuHbli auanasoH usmepenuit ot —40 1o +180 C. Texuuueckue
XapaKTEPUCTUKU JaTUMKA YKA3aHbl B UHCTPYKLUHU 10 SKCILTyaTallH.

Jdamuux memnepamypsl mepmonaphulii TpeIHA3HAYCH I
mmepenus Temmeparyp a0 900 °C. Mcmonb3yeTcs mpu BBIIONHEHHH
paboT, CBS3aHHBIX C U3MEPEHHEM TEMIIEpPATYyp ILIAMEHH, IUIABICHUSA H
Pa3noKeHHs BEIIECTB.

Jamuyux  onmuueckoit naomuocmu  (KOJIOPUMETP) —
TNpeHA3HAUEH [ M3MEPEHHs ONTHYECKOH IUIOTHOCTU OKpAIIEHHbBIX
pactBopoB (puc. 1). Ucrionb3yercs npu u3ydeHuu TeM «PacTBOpbD»,
«CKOpOCTh XMMMYECKMX PEaKLUi», ONpeeNeHUH KOHLEHTpaLUu
OKpAIIEHHBIX NOHOB WJIHA CO-

Puc. 1. latuuk ontiue- CAMHCHUH.

CKOH IVIOTHOCTH: | — B kommexT BX0OAST aTumKy ¢ pa3NMYHOI JTHHOI BOH mo- [HE3A0 AU

KIOBETH; 2 — JIyHpOBOJHUKOBBIX HCTOUHUKOB cBeTa: 465 u 525 HM. O0b- KIOBCTA JUL HCCIICIYCMOTO gy

KIOBETHI COCTABJIIACT 4 MIJI, JJIMHa ONTUYECCKOro ImyTHu —
BEIIEeCTBa 10 MM

[oapoOHble XapakTepUCTUKH JaTYMKOB, METOMKM HACTPONKH M MPaBUiIa paboThl MOKHO HAalTH
B kHure «/crnons3oBanue HUQpoBbIX JTabopaTopuil mpu 00yueHH: XUMUHU B cpeaHedt mkone». (M.: bu-

HoM. Jlabopatopust 3Hauwmii, 2014. — 229 ¢.)

Jamuux pH npenHasHaueH 1nms u3MepeHus BojopoaHoro mokasatens (pH). B Hactosiee Bpems B
IIKOJTY MOCTYMAaT KOMOMHUPOBAHHbBIE JaTYMKM, COBMEIIAIONINE B ce0e CTEKIISHHBIA HIEKTPOA C
3JIEKTPOIOM CPaBHEHHs, YTO JIeNaeT padoTy MO M3MEPEHHIO BOJOPOIHOrO ToKasaTens Oosee
kom¢optHoil. [nanaszon uzmepenuit pH ot 0—14. Wcnonb3yercs ai1s u3MepeHus BOAOPOIHOTO
TOKa3aTels BOJHBIX PACTBOPOB B PA3IUYHBIX HCCIIEJOBAHUAX 00BEKTOB OKPYXKAIOMIEH Cpeibl.

Jamuux  nexmponposodnocmu TPeIHA3HAYEH Ul M3MEPEHUs YACIbHOIH 3IEKTPONPOBOJHOCTH
KUAKOCTEH, B TOM YHCIIE M BOJHBIX PACTBOPOB BEIIECTB. [IpuMeHseTcsa pu U3y4eHun TEOpHU
NEKTPOIUTHYECKOH JHCCOLALINH, XapaKTePUCTUK BOJTHBIX PacTBOpOB.



Jlamuuk X10puod-uoHoe VICTIONB3YeTCs IS KONMYECTBEHHOTO ONpPEICICHHUs COJCPKAHUS HOHOB
XJIOpa B BOIHBIX PAacTBOpaxX, MOYBE, MPOAYKTaX MUTaHus. K IaTduKy MOAKIIOYAETCS HOHOCEICKTHBHBIM
anextpox (UCD) (paboumii 3meKTpos), MOTEHIMAT KOTOPOTO 3aBHCUT OT KOHI[EHTPAIIMH OMPEIEIIEMOr0

MOHA, B JAHHOM clyyae oT KoHieHTpauun anuonos Cl . Ioreruuan MCD onpenensor 0THOCHTENBHO
3JIEKTPOJIa CPABHEHHUS, KaK PABUIIO, XJIOPCEPEOPSHOTO.

Ha pucynke 2 moka3ana o6muias cxema ucronb3oBanus MCD st KomMuecTBEHHOTO ompe-

JIeNICHUS KOHL[CHTpaluK (aKTI/IBHOCTI/IZ) pasmuunbix nonos: ClI, NO NH+, Ca2+. OcHoBHOHI

3 4
KkoMmroHeHT moboro UCO — memOpana, koTopasi pasjesseT BHYTPEHHHH pacTBOp ¢ HOCTOSHHOM
KOHIICHTpALMEH OINpPEIEIIeMOr0 MOHA W HUCCIEAYEMBIM DPAcTBOp, a TAKXKE CIYXHT CpPEACTBOM
NMEKTPOTUTHYECKOT0 KOHTAKTa MEXIy HuMH. MemOpaHa o0nazaeT MOHOOOMEHHBIMH CBOMCTBAMH, MPHUEM
IIPOHULIAEMOCTD €€ K HIOHaM Pa3HOTo TUIIA PA3JIMYHa.

Puc. 2. YcranoBka JU1d onpeieneHus
KOHLIEHTPALUH (AKTUBHOCTH) XJIOPH/I-
MIOHOB B pactBope. A: 1 —kopmyc

naranka s onpenenenns Cl -
HOHOB; 2 — pa3béM Micro USBis
TNOJKITIOUEHHS K KOMIIBIOTEPY; 3 —
paszsém BNC s mojxmrouenust
pabouero 3mekTposa; 4 — pa3béM it
TIOJKITIOUEHHS HIEKTPOJIA CPABHEHHIS.
b: 1 —noHoCeneKTUBHBIN AMEKTPo.
(pabounit 3neKTpox); 2 — MEKTPON
cpaBHeHHUs (Xy0pcepeOpsAHblit
3NEKTPON);3 — MarHUTHas MEIaNKa;
4 — SKOpb MATHATHO METIATKA

3anperaetcst Tporath MeMOpaHy SJI€KTpoja NManblaMH ¥ TPUBOJMTH €€ B CONPUKOCHOBEHHE C TBEPABIMH
noBepxHocTaMu. [Ipu xpanenun MCD vyBcTBUTENbHAS YacTh AaTuMka (MeMOpaHa) JOMKHA ObITh 3allMINEHa
crelaIbHbIM KonmaukoM. He jomyckaercs MCTob30BaTh 3NEKTPObl € MONMMEPHOH MeMOpaHo#l B cpeniax,
COJEPKAIIMX JIETYyYMEe BEIECTBA WM OpraHudeckue pactopurend. He cnemyer ucmoms3oBats MUCO B
CWJIBHBIX OKUCIHTENAX. [lmurens-

2 AKTMBHOCTb HOHOB @ — addexTrBHAS (KaXKyIIascs) KOHIEHTpALUs C YIETOM pa3IHMYHbIX B3aH-
MOJICHCTBHIT MeXTy HOHaMH B pactBope. Ilokasatenpb aktuBHOCTH pa = —lga. TloHsTHe OBLTO MPETo- KEHO B
1907 r. amepukanckuM yu€HbM . JIbforicoM Kak HOBas mepeMeHHasi, MPUMEHEHHE KOTOPOH BMe- CTO
KOHLIEHTPALUK TO3BOJISET MCIOJIB30BATh IS OMMCAHUS CBOMCTB PEANbHBIX PACTBOPOB OTHOCHTENb- HO TIPOCTBIE
ypaBHEHUS, MOJIy4E€HHbIE I UJeabHbIX CUCTEM.



Hoe Haxoxenne MICD B pacTBOpax KPemKuX KUCIOT MM LIEN0YeH MPUBOUT K PE3KOMY U HEOOpaTHMOMY
COKPALIEHUIO CPOKa CITY>KObI JIIEKTPOA.

JlaTYNK HUTPAT-UOHOB IIPETHA3HAYUCH JIJISI
KOJIMYCCTBCHHOI'O OIIPCACIICHHUA HUTPATOB B pa3-
JIMYHBIX 00BEKTAX OKPYKAIOLIEeH Cpelibl: BOJE,
OBOIIAX, (hpyKTax, KOJTOACHBIX U3JEIHUSIX U T. 1.

Muxpockon uu@poBoi NpeIHa3HAYECH IS U3-
yueHHsI HOpMbI KPUCTAIUIOB M HAOJIOCHUS 32
POCTOMKPHUCTAJLIOB.
Anmnapar JJisl IPOBeAeHUs] XUMHUYECKHUX pe-
akumuii (AIIXP) npenHa3sHaveH 1 NOJIY4EHUS U
JEMOHCTPALMK CBOMCTB TOKCUYHBIX IIapOB U
ra3oB. DTH BEIIECTBA MMOJIYYarOTCs B KOJI0e-
peakTope, ¥ MpUHarpeBaHuu (1 6e3 Harpesa-
HUs1) ra3000pa3Hble BEUIECTBA MPOXOAST YEPE3
3 MOTJIOTUTENIbHbBIE EMKOCTH (HACAAKH) C pacTBO-
paMU peareHToB, BCTYIIAIOT C HUMU B PEAKIIUIO

(- O\

T~ e e A

)KI/IIIKI/IMI/I TBépIII:IM pearcHTaMm, aTakKxe

Puc. 3. Amjl bi EeeHNs XI/IMI/I‘IGCKI/IX X pe-a ylilJI/IIgl&AEnr})ePpaT qai_zﬁ eyr((:) 1;1021;11/I gggggéy_

peakrop; N {2/ JISL TIOJIYUEHHUS ¥ IEMOHCTPALMK CBOMCTB

2 — JeNUTETRHAS opo Ka 1151 paboThI C TOI(C  HbIM eIJ_leCTBé[MI/I MIO3BOJISET 100ABIATh
HE00X0- 1T K BO KHJIKOTO peareHTa pea Sﬁgﬁogyx% CMecCh, He JIOTyCKast
pasrepMeTus -pa; 3 — éMkodTH (HaCcaAKM) IS )KUJKUX peareHToB(IOroTHTENeH); 4
— KOJIITAKY; MKOCTb (HacgaKa) JUIsl ChIITyYUX peareHToB

S

[Ipu mpaBUIBHON SKCILTyaTal[Myl TMPUOOpa TEMOHCTpAIMs CTAaHOBUTCS yHoOHOM u Oe3omacHoi. Ha
MPOBEICHNE OIBITOB TPATUTCA OKONO 3—6 MuH. XOpoInas BH3YalbHOCTh SBJSETCA MPEHUMYIIECTBOM 3TOTO
npubopa. Tak Kak mpu TEMOHCTPAI[MH OJHOBPEMEHHO TPOXOAAT He- CKOJBKO PEaKIi, BaKHO MPABHIBHO
OpraHM30BaTh HAONIOICHMS yYaIUMUCS 3a TpOTEKarommMu mnporeccamu. LlenecooOpasHo 3amucath Ha JOCKE
Ha3BaHUs WK QOPMYIB PEareHTOB, HAXOMAIIMXCS B TIOTTIOTHTENBHBIX CKISHKAX. [0 OKOHUaHUM OTIBITA HYXKHO
CPaBHHUTH HCXOHBIE PACTBOPHI BEIECTB M PE3YIbTATHI MX MPEBPALICHHI.

AITXP MOXHO MPUMEHATh HA Pa3HBIX dTamax 00y4eHHs — MPU U3yYeHHH HOBOTO MaTepuaia, MOBTOPEHUH U
3aKpETIIeHIH, 0000MEHAN 1 CUCTEMATH3AIMH 3HAHHH yJamuxcs. B 3aBucuMocTy T mpoduuist 00ydaeMbIX, Iemei
ypOKa, YPOBHS 3HAHMS YYallMXCS BO3MOXHBI Pa3iMyHbE BapUAHTBl MOCTAHOBKH JKCIEPUMEHTa M BbIOOpa
pearupyronmx BemecTB. OMHAKO MPU U3YYEHHU CBOWCTB BEIIECTB HE CIEAYET OIPaHUYMBATHCS TOJIBKO
SKCIIEPUMEHTOM ¢ Hcmoib3oBanieM AIIXP. Muorue mumakTuueckue Ieqd MOTYT OBITH JOCTHUTHYTBHI TOJIBKO
JEMOHCTpaLuen OIIBITOB B TPAIULIMOHHON dopme.



[pumenenne AIIXP He orpannumBaeTCs BBINICOMMCAHHBIM JKCTepuMeHTOM. [Ipnbop ymoOHO mpuMeHsTh
TIpU IEMOHCTPALMK CBOMCTB HuoKcKaa a3ota (IV), metunamusa, Opoma, npu GpakuMoHHOH neperonku Hedtu. B
LENSAX SKOHOMUM BPEMEHM €r0 MOXHO MCIIONb30BaTh IIPU M3YUYEHMH CBOMCTB yriekucioro raza. AIIXP
TNOJXOIUT IS MOJTydeHus Oe3BOJIHOM a30THOM KHCIOTHI, OpoMOeH3011a, HUTPOOEH301a 1 APYTHX COEIMHEHUI.

[Tpubop cocTouT U3 MOACTABKU, HA KOTOPOI 3aKperuieHbl Be MaHOMETPUUECKHE TPYOKH, KOTOpbIE

CnpaBOYHUK

Mpubop Ana femMoHCTpaLMmn 3aBUCUMOCTU CKOPO- CTU XUMUUYECKUX PeaKLuii OT
pa3nuyHbIX GpaKTOPOBUCIIOIB3YIOT NIPU U3yUEeHUHU TeMbI «CKOPOCTh XUMHUUYECKOU
peakuum» M TEIIOBOroO d(h(deKkTa XMMHUUECKUX PEaKIUil.

[Tpubop 1aét BO3MOKHOCTh 3KCIIEPUMEHTAIBHO UCCIIEN10-
BaTh BIMSHUE HA CKOPOCTh XUMHUUYECKUX pEaKLUii ClIeqyt0-
UX (aKTOPOB: IPUPO/IbI PEArHPYIOIUX BEIIECTB, KOH-
LEHTPALUU PEArupyroINX BEIECTB, IJIOAAN TPAHULIBI
nanmamra dhan n mamanATrarTTIT v atramanrav (rrAnanvItAanmrr AnC
Puc. 4. IIpubop nns 1eMOHCTpaluy 3aBUCUMOCTH
CKOPOCTH XMMHUYECKHUX pPEaKLU OT pa3InYHbIX

Aharrmanan: 1 TATATman_Tras )

COeIMHAITCA ¢ cocyaaMu JlaHTobTa ¢ MOMOIIBIO TJIACTUKOBOW TPyOKM ¢ mpoOkamu (puc. 5). Mexay
MaHOMETPHYECKUMH TPyOKaMi Ha IMaHeIM HAaHEceHa IIKana JUIf HaOMofeHHs YPOBHS JKHAKOCTH B TpyOKax.
OxpalleHHO KUIKOCTHIO MOXKET OBITh PACTBOP JIIOOOTO KPACUTENS B BOJIE.

CnpaBOYHUK

IInnerka-go3aTop — npucnocobyieHne, UCTOb-
3yeMoe B J1a00paTOpHUH Ul OTMEPHUBAHUS OIpe/e-
AEHHOTro 00bEMA >kUIKOCTH. [IuneTku BhITycKaroTCs
MNEPEMEHHOT0 U MTOCTOSIHHOTO 00b&Ma. B kommiek- Tbl
000pynoBaHus 111 MEAUIIMHCKUX KJIACCOB BXO- JIAT
y100HBIE TUIETKU-03aTOPbl OJJHOKAHAIbHBIE,
MO3BOJISIOIINE HACTPOUTH HEOOXOIUMBIH 00BEM OT-
OupaeMoii KHUJAKOCTH B TPEX Pa3NUYHBIX JUANa30- HAX
(puc. 6). Ucnionp30BaHME COBPEMEHHBIX TEXHO- JIOTHI
Y 1IBETOBOM KOAMPOBKHU AMAINA30HA JO3UPO- BAHUS
JTAET BO3MOXHOCTh KaY€CTBEHHO, TOUYHO, 6€30MacHO
BBINIOJIHSATH TUNIETUpOBaHue. [IuneTku umeroT

Puc. 5. IIunetkn n03aTopsl
O/IHOKAHAJIBHBIE IIEPEMEHHOTO
o0béma:1l — 110 mi; 2 —
100—1000 mxa; 3 —



CrnpaBo4YHHK

Bansi koMOMHUpoOBaHHas TIpeIHAa3HAYEHA IS HArpeBa CTEKISHHBIX U (aphOpoBBIX
TpebyeTcs co3AaTh BOKPYT HArpeBaEMOro COCy/a PaBHOMEPHOE TeMIIepa- TypHOE IO,
n30eXKaTh MCIOJIb30BAHHU OTKPHITOTO IUTAMEHH M PACKAIEHHOH 3JIeKTpHUYe- CKOM criupaiu
(puc. 7). Kopnyc koMOMHHpOBaHHOM OaHU cienaH U3 amoMuHus. JKua- KocTHas yacTb
KOMOMHHPOBaHHOW OaHM 3aKpPBIBACTCS KOJIBLAMH PA3IMYHOTO JHAMETpa.

Puc. 6. bans komOuHUpoOBaHHas 1abopaTtopHas. A — BojsHas OaHs. b —

Jlns arpeBanus cocyno 10 100 °C B kauecTBe TEIMIIOHOCUTENS HCTIONB3YIOT BOIY, KOT/ia TpebyeTcs co3aaTh
Oonee BBICOKYIO TeMIEpaTypy INPUMEHSIOT CONEBble pacTBOpBL. TemnoHocuteneM MoxkeT ObiTh rimiepud. O
obecreurBaet uHTEpBa Temiepatyp ot 60 10 180 °C. Bpiute 910 TeMnepaTypbl IIMLEPUH HAYNHAET Pa3iaraThes
¥ IbIMUTB. JI1 HarpeBaHus 10 00Jee BHICOKUX TEMIEPATyp UCTOMb3YIOT LUIMHIPOBOE MACIIO MM CHIIMKOHOBOE.
Bonee 6e30macHo MCTIONB30-BaTh /I HAMOMHEHUS OaHb CyXOi MeNKO3epHHUCTHIN necok. OJIHaKo necouHble OaHu
TIPOrpeBa-FTCcs HEPaBHOMEPHO. B cocTaB KOMIIIEKTa BXOAUT CUTO IS IPOCEUBAHKS PEYHOTO MECKA.

WcrounukoM Temna 1y KOMOMHHPOBAHHOW OaHM SBIAIOTCS SJEKTPUUECKHE IUUTKHM C 3a- KPBHITOH
CIUPATIBIO.

CnpaBoYHMK

Ipudop 1u1s1 moTy4eHus1 ra30B UCIOIb3YETCS IS MOTY4YeHUS HEOOBIINX
KOJIMYECTBra3oB: BOAOPOAA, KUCIOPOa (U3 MEPOKCHIA BOAOPOA), YIIIEKUCIIOTO rasa.

» . 1

Puc. 7. ITpubop a1 noaydeHus u



Paboyasi mporpamma no xumuuaasi 8—9 KjIaccoB ¢ UCMOJIb30BAHUEM
o0opynoBanus nenrpa «Touka pocra»

Ha 6a3e mentpa «Touka pocray obecrednBaeTcs peanu3amysi o0pa3oBATENbHBIX MPOIPAMM ECTECTBEHHO-
HAayYHOW U TEXHOJIOTHYECKOW HAaNpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU C TPEOOBAHUSIMHU
3aKOHOJATENbCTBA B cepe 00pazoBaHus u ¢ yuétom pekomeHnammii denepanpHoro oneparopa yueGHOro
npeaMeTa «XUuMUs.

OGpa3oBatenbHas MPOrpamMMa T03BOJISET MHTETPUPOBATh PEATM3yeMBble MOAXOMBI, CTPYKTYPY H COAEPKaHHE
TIpU OpraHu3aluu o0y4eHns XUMUM B 8—9 Kiaccax, BHICTPOGHHOM Ha 0ase JH000ro M3 IOCTYMHBIX y4eOHO-
MeToaudeckux komriekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay mpu peanu3saiuu aanHoi Ol mo3Bosser co3nath
YCIIOBHSL:

JUTA PacIMPEHHs COZIepKaHUs IIKOMbHOTO XUMHYECKOro 00pa30BaHus;
JUIS TIOBBIILIEHUS [I03HABATENbHON AaKTUBHOCTH OOYYalOLIMXCS B €CTECTBEHHOHAYYHOH 00JIaCTH;

IS pa3BUTHSA JIMYHOCTH peOEHKa B Ipoliecce 00y4eHHs XMMUH, €r0 CIIOCOOHOCTEH,
(popMUPOBaHUSAY YIOBIETBOPEHHUS COIUANBHO 3HAUMMbIX HHTEPECOB U TIOTPEOHOCTEIH;

JJIA pa60TLI C O,I[élpéHHbIMI/I IKOJIbHUKAMM, OPTaHU3alMK UX PA3BUTHA B pa3IMYHBIX o0macTax
06pa30BaTCJII)HOI/I, TBOPUYCCKOU ACATCIIbHOCTH.

Ilnanupyemble pe3yabTaThl 0CBOeHHS Y4eOHOT0 mpeaMeTa « XHMHS ¢ ONHCAHHEM
YHHUBeEpCAJIbHBIX Y4eOHBbIX /1eificTBMI,
JI0CTHTaeMBbIX 00Y4aIHMHCS

Jluunocmnole pée3yiiomanol

Obyuarowutics NOIYYUM 803MOHCHOCb OJisL (POPMUPOBAHUSA CAeOVIOWUX TUYHOCMHBIXY V]!

OTpeieTieHre MOTHBAIINY M3YYeHHs y4eOHOT0 MaTepHaa;

OHGHI/IBaHI/Ig YCBaI/IBaeMOFO yqe6Hor0 MaTepI/Iana, NUCXOIA U3 COMUAIIBHBIX U IMYHOCTHBIX
IICHHOCTEH;

TOBBIICHUE CBOCTO 06p330BaT€J'IBHOFO YPOBHA M YPOBHSA I'OTOBHOCTH K M3YYCHHIO OCHOBHBIX
UCTOPUICCKUX C06BITI/II/I, CBA3aHHBIX C Pa3BUTUEM XUMUHU U O6H_[CCTBa;

3HAHUC ITPAaBUJI ITOBCIACHUS B IIIDCSBLI‘{H.I\;IHBIX CUTYallUAX;

OIICHUBAHHUE COIMANBHOM 3HAYMMOCTH TIPO(ECCHi, CBI3AHHBIX C XUMHEH;

BJIaJICHNE NPaBHIaMU 0€30IaCHOT0 00paleHNs ¢ XUMUUECKIMHU BEIECTBAMH 1 000PY/10BaHUEM,
MPOSIBIICHHUE YKOJIOTUYECKON KYJIBTYPBI.

Memanpeomemuvie pesynomamot

Pecyniamusuvie

Obyuarowuticst NOIYHUM B03MONCHOCb 01 YOPMUPOBAHUsL cledVIowux pecyasimueHvlx Y V/I:

IeNenoNlaranue, BKIII0Yas MOCTAHOBKY HOBBIX IIeNied, mpeoOpa3oBaHUE MPAKTUUECKOW 3alayd B
TO3HABATENBHYI0, CAMOCTOSTENBHBIN aHAIN3 YCIOBHI JTOCTIKEHHUS TENH HA OCHOBE YYETA BBIICIEHHBIX
YUUTENeM OPUEHTHPOB ICHCTBUSA B HOBOM YUeOHOM MaTepHane;

IIAHUPOBAHUE ITYTH JOCTHIKCHUA ueneﬁ;



YCTaHOBIICHHE TIENEBBIX PHOPUTETOB, BBIICICHAE ATBTEPHATHBHBIX CIIOCOO0B TOCTHKECHUS IEITH 1
BbIOOp Hanbosee 3 HeKTUBHOTO CII0C00a;

YMEHHE CaAMOCTOATENBHO KOHTPOIMPOBATh CBOE BPEMS U YIIPABIATD UM;

yMEHHE IPUHAMATH PELICHUS B IPOOIEMHON CHTYALNH;

TIOCTAaHOBKA y4eOHbIX 3314, COCTABJIEHUE ILIaHA U [OCNE/I0BATEIbHOCTH JICHCTBHI;
opraHu3als paboyero MecTa pH BHIIOIHEHHH XUMHYECKOTO IKCIIEPUMEHTA,;

NIPOrHO3UPOBAHUE PE3YIBTATOB O6y‘IeHI/IH, OLCHUBAHKNE YCBOCHHOTO MaTepHalla, OLICHKA Ka4eCTBa U
YPOBHA NOJTYUYCHHBIX 3HAHWW, KOPPEKI KA IIJIaHa 1 crocoda ACUCTBUA TIPHA H€O6XOI[I/IMOCTI/I.

Ilo3nasamenvHole

Obyuarowuiicss noayuUm 803MONCHOCHb OISl hOPMUPOBAHUS CeOVIOWUX NO3HA8amenbHblx VY]

ITOUCK U BBIACTICHUC I/IH(i)OpMaHI/II/I;

aHaJInu3 YCHOBI/Iﬁ u Tp€60BaHI/II71 3aJa4H, BLI60p, COIIOCTABJIEHKE H 000CHOBAHHUE CIIOCO0a PCLICHUA
3aJa4u,

BBIOOp Hanbonee 3PPEKTHBHBIX CIIOCOOOB PEIICHUS 33/[aUd B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

BBIJIBIKEHHE W 000CHOBAHUE TUIOTE3bI, BRIOOP Croco0a e& MpoBEpKH;

CaMOCTOAITEIILHOE CO3/IAHUE ANTOPHTMA JESTENBHOCTH TPH PENICHHH TPoOJIeM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

YMCHUA XapaKTCPU30BaATh BCIIECTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

OIMCHIBAHUE CBOMCTB: TBépI[I)IX, KUIOKHUX, F33006p33HI)IX BCIICCTB, BBIACICHUC MX CYUICTBCHHLIX
IIPU3HAKOB,

I/I306pa)KVCHI/IC COCTaBa HpOCTCfII.HHX BCIICCTB C NNOMOIIBIO XUMUYCCKUX (bOpM}’J'I U CYIIHOCTH XUMHUYCCKUX
pe€aknuu C MOMOIIBIO XUMHUYCCKUX YPABHCHNU,

TIpoBE/ieHNe HAOMIO/ICHHH, OIMCaHNE PU3HAKOB M YCIOBUN T€UCHUS XUMUUYECKUX PEAKIUH, BHIOTHEHNE
XMMHYECKOTO SKCTIEPHMEHTA, BbIBOABI HA OCHOBE aHaIM3a HAOMOJEHMH 3a SKCIEPUMEHTOM, PELICHHE
3a/1a4, OMy4YEeHHEe XUMUIECKOH HHPOPMALIUK U3 pa3- TMYHBIX HCTOUHHKOB;

YMCHHUE OPTaHU30BbIBATH UCCICIOBAHUE C LICTBIO0 TPOBEPKU T'UIIOTES;

YMCHHUEC JCJIaTh YMO3aKIIOUCHUSA (I/IHI[YKTI/IBHOG Hu 110 aHa.]'IOFI/II/I) U BBIBOJIBI,

YMeHHE 00bEKTHBHO OLIEHMBATh MH(OPMALIHIO O BEMIECTBAX M XMMUUECKHUX IIPOLECCAX, KPHTHYECKH
OTHOCHUTBCS K IICEBJJOHAYYHON HH(OPMALIUHL.

KOMMVHMKGmuSHble

Obyuarowuticss NOIYUUM B03MONCHOCMb Ol YOPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamueHvlx YV/I:

IMOJHOC W TOYHOC BBIPAKCHUC CBOUX MEBICJICHE B COOTBETCTBUH C 3alayaMi M yCJIIOBUAMU
KOMMYHHKaIIUU;

aJIeKBaTHOE HCIIOJIb30BaHUE PEUEBBIX CPEJCTB 1M y4acTHs B JUCKYCCHM M apryMEHTAlUM CBOEH
TIO3HIIMH, YMEHHE TPE/ICTABIATh KOHKPETHOE COJePKaHHe ¢ COOOIIEHHEM €ro B MUCbMEHHON M yCTHOH
(bopme, onpezenenne crocoO0B B3aMMOICHCTBHS, COTPYTHUYECTBO B IOKCKE M cOOpe HHDOopMALUK;

ompeJeNieHne crnocoboB B3aMMOJEHCTBHS, COTPYAHUYECTBO B MOKCKE M cOope MHpOpMAIMH, yyacTue B
Jmanore, TIAHUPOBAHUE OOMMX CIOCO00B PabOTHI, MPOSBIECHHE YBAKUTEIHHOTO OTHOIICHUA K JPYTUM
y4alumcs;

OMMMCAaHUE COACPKAHUA BBIITOJIHACMBIX IEHCTBHUI C IENbI0 OPUCHTHUPOBKH B TIPCAMCTHO- HpaKTH‘ICCKOﬁ
ACATCIIBHOCTH,

YMEHHS YUYUTHIBaTh Pa3Hble MHEHUS M CTPEMHUTHCS K KOOPIMHAIMU PAa3UYHBIX MO3UIUHN B
COTPYJIHUYECTBE;



(GopMynupoBaTh COOCTBEHHOE MHEHHE W MO3MIMIO, APTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C
HO3ULMSAMH TapTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIEro peuieHHs B COBMECTHOM
NEeATEIbHOCTH;

OCYILECTBIIATb B3AUMHBIH KOHTPOJIb M OKa3bIBaTh B COTPYIHHYECTBE HEOOXOIMMYIO B3aUMONOMOLLIb;
IUIAaHUPOBATh O0IIME CTIOCOOB PabOTHI; OCYLIECTBIATh KOHTPOJb, KOPPEKIMIO, OLEHKY JACHCTBHIA
napTHépa, yMeTb yOeKAaTh;

HCTIONb30BATh aJICKBATHBIC S3BIKOBBIE CPEICTBA Jis OTOOPAXKEHUS CBOMX UYBCTB, MbICNEH, MOTUBOB U
notpedHOCTEH; 0TOOpaxkaTh B peur (Orucanue, 00bICHEHNE) CONEPKaHHE COBEPIIAEMBIX ICHCTBHUIA, KaK B
(opme rpoMKoil colMaTU3UPOBAHHON PeyH, TaK U B GopMe BHYTPEHHEH peun;

pa3BMBaTh KOMMYHHMKATHBHYK KOMIIETCHLMIO, HUCIONB3YS CPEACTBA YCTHOM M INHUCBMEHHON
KOMMYHHKAllMM [pH paboTe ¢ TeKCTaMu Y4eOHWKAa U JIONONHUTENBbHOH JUTEPaTypod, CIPaBOYHBIMU
TaOMMI[AMH, TIPOSIBIIATH TOTOBHOCTh K YBKEHHIO MHOW TOYKM 3pEHHS MPH OOCYXKICHHH Pe3yJbTaToB

BBITIOJTHEHHOM PabOThL.

Ilpeomemnvie pezyrbmamot

Obyuarowutica Hayuumcs:

MPUMCHATb OCHOBHBIC MCTO/IbI IIO3HAHMA: Ha6J'I}OI[€HI/IC, U3MCPCHUE, OKCIICPUMCHT,

OIMCHIBATh CBOMCTBA TBép,Z[LIX, KHUIOKHX, F33006p33HI>IX BCHICCTB, BHIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKHU;

PacKpbIBaTb CMBICT 3aKOHA COXPAHCHHA MAaCChbl BCILICCTB, aTOMHO'MOHeKYHﬂpHOﬁ TCOPHUH,

pa3nn4yaTh XUMHYCCKUE U (1)I/I3I/I'16CKI/IC SIBJICHUS, HA3bIBaTh IPU3HAKW W YCIOBHUA IIPOTCKAHUA
XUMHUYCCKUX PCAKIINH,

co0mroaTh npasuia 0e30macHoi paboThl MPH MPOBEECHUH OIBITOB;
T0JIb30BaThCA 1a00PATOPHBIM 000PYIOBAaHUEM U MOCY/IO0M;

TMoJMy4aTh, COOMpaTh ra3000pa3HbIe BEMIECTBA U PACTO3HABATD HX;

XapakTepu30BaTh (PM3MUECKIE N XUMUYECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COSMHEHHI,
NPOBOAMThL OMbITHI, MOATBEPKIAIONINE XUMHUUYECKHE CBOIMCTBA M3YYEHHBIX KIACCOB HEOPTraHMYECKUX
BEIIECTB,;

PacKpeIBaTh CMBICI NOHATHA «PacTBOP), BBIYHUCIIATbL MACCOBYIO OJIIO paCTBOpéHHOFO BCIICCTBA B
pacTBOpPE, TOTOBUTH PACTBOPLI € OIIPECACIICHHON MAaCCOBOU JOJICU PACTBOPCHHOTO BEIICCTBA,

XapaKTepu30BaTh 3aBHCHMOCTh (DM3MYECKHX CBOKCTB BEIIECTB OT THIA KPHCTAIUIMYECKOH PEIIETKH,
ONpenessaTh BUJ XUMUYECKOW CBA3HM B HEOPrAHMIECKUX COCTUHEHUSX;

PacKpbIBaTb OCHOBHBIC IIOJIOKCHMA TCOPHUHU BHCKT]I‘)'OHI/ITH‘ECCKOI\/’I aucconuanuy, COCTaBIATb YpaBHCHHSA
SJICKTPOJUTHUICCKOU TUCCOUANN KUCJIOT, IICI0YCH, COJICH U PEAKIITUN HOHHOT'O 06MCHa;

PacKpbIBaTh CYIIHOCTb OKHCIMTCIBbHO-BOCCTAHOBUTCIILHBIX pCaKHHﬁ, OIIPEACIATb OKUCIUTCIb H
BOCCTAaHOBHUTEIb, COCTABJIATE YPABHCHUA OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN,

Ha3bIBaTh q)aKTOPBI, BJIUAIOIIME Ha CKOPOCTH XAMHUYECKOH pCaxkmuu;

XapaKTepPH30BaTh B3aUMOCBSA3b MEKIY COCTABOM, CTPOEHHEM 1 CBOMCTBAMU HEMETAJLIOB U
METaJJIOB;

MMPOBOAUTD OIIBITEHI IO MOJYYCHUIO M U3YUCHUIO XUMUYCCKUX CBOWCTB Pa3IMYHBIX BCIICCTB,

r'paMOTHO 06p3.I_I_IaTI>C}I C BEIECTBAMH B IIOBCEHEBHOM XKU3HU.



Obyuarowuticss NOTYYUM B03MONCHOCMYb HAYYUMbCA!

* BBIABUIaTb U IPOBEPATH HKCIEPHMEHTATIBHO IMIIOTE3bl O XMMUYECKHX CBOICTBAX BELIECTB HA OCHOBE MX
COCTaBa U CTPOEHMUS, UX CHOCOOHOCTH BCTYNATh B XUMUUYECKUE PE- aKLUHU, O XapakKTepe U MPOTyKTax
Pa3IMYHBIX XMMUUECKUX PEAKLIUIA;

¢ XapaKTCpU30BaThb BCUICCTBA IO COCTABY, CTPOCHHUIO U CBOﬁCTBaM, yCTaHaBJIUMBATb MPUYUHHO-
CJICICTBCHHBIC CBA3U MCKIY JaHHBIMU XapaKTCPUCTUKAMK BEIICCTBA,

* COCTaBJIATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHEHUA 110 COKpaIJ.IéHHBIM WOHHBIM YPaBHCHUAM,

* IIPOTHO3UPOBATH CyOC06HOCTb BCIICCTBA MPOABJIATL OKUCIUTCIILHBIC WJIM BOCCTAHOBUTCIILHBIC CBOMCTBAC
YYE€TOM CTCIICHCU OKHUCIICHHUA 3JICMCHTOB, BXOJAIIUX B €T'0 COCTAB;

* BBIIBAT'aTb U IIPOBEPATH SKCICPUMCHTAILHO TMIIOTE3BI O PE3yIbTaTaX BOSI[CﬁCTBPIH Pa3JIMIHBIX
(I)aKTopOB Ha U3MCHCHUC CKOPOCTH XUMUYCCKON PCAKLINH,

" HCTIOJIb30BATh MPHOOPETEHHBIC 3HAHMS JUISl SKOJIOTUYECKH IPAMOTHOTO TIOBEJICHHS B OKPY KatoIen
cpene;

* UCIOIB30BaTh MPHOOPETEHHBIE KIHOUEBbIE KOMIIETEHIIMY IIPU BBIIOIHEHUH TIPOEKTOB U PELICHUH y4eOHO-
HCCTIEI0BATENbCKUX 33/1a4 110 U3yYEHHIO CBOICTB, CMOCOOOB MOMYYECHNUS U PACTIO3HABAHNS BEIIECTB;

* 00BEKTHBHO OIICHMBATH I/IH(bOpMaHI/HO 0 BCIICCTBAX M XUMHYCCKUX MPOLECCCAX;

* 0CO3HABATb 3HAYCHUC TCOPECTUICCKUX 3HAHHUH 110 XUMHHU JUIA HpaKTI/I‘JGCKOﬁ JCATCIIbHOCTH YCJIOBCKA,

* C03[1aBaTh MOJIENH U CXEMBI ISl PeIeHus YUeOHBIX U TI03HABATEIBHBIX 33/1a4; MOHUMATh HEOOXOAMMOCTh
coOmoeHns TPEANUCaHNi, TpearaeMblX B HHCTPYKIHSX MO HCIONb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMUH H JIp.

(I)OprI KOHTPOJIA

Konrpons pesynbraToB o0yueHus B coorBeTcTBuM ¢ qaHHOUM OIl mpoBoautcs B opMe MUCHMEHHBIX U
JKCTIEPUMEHTAIBHBIX PAbOT, MPETMONATaeTCs MPOBEICHNE MPOMEKYTOUHON U UTOTOBON ATTECTAIIUH.

Hpomeofcymoqnaﬂ ammecmauus

Jlng ocyuiecTBIeHHS MPOMEXKYTOUHOM AaTTECTALMKM HCIONB3YIOTCS KOHTPOJIBHO-OLEHOYHBIE MaTEpHalbl,
0TOOp CcolepXKaHus KOTOPbIX OPHEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOEHHS CUCTEMbI 3HAHMH M yMEHMH —
MHBApHAHTHOTO $ipa COJAEPKAHUS JCHCTBYIOIIMX 00pa30BaTENbHOW MPOrpaMMbl MO XUMHH Ui
00me00pa3oBaTeNbHbIX OpraHU3alyid. 3aaHus MPOMEKYTOUHON ATTECTAIMM BKIIOYAIOT MaTepual OCHOBHBIX
pa3aenoB Kypca XMMHH.

Bapuant pabots! 1o Teme «Teopus 37eKTpoIUTHIECKOH AUCCOLUALIIID

1. K xopoio pacTBOpUMBIM 3MEKTPOIUTAM OTHOCSATCS:

1) rumpokcup MHKa 3) cynbdua bapust
2) docdar munka 4) xapbouar O6apus
Orser:

2. Hauborbluee 4ucio HOHOB 00pa3yeTcst mpy pacTBOpeHUH 1 MOIb BeleCTBa:

1) xnopuza kanus 3) xmopua xemnesa (111)

2) xyopujia bapus 4) cynbtara xenesa (I11)
Otger:



3. BcrasbTe mpomymieHHOE CII0BO.

KoHneHTprpOoBaHHBI PAacTBOP HEKOTOPOrO BELIECTBA HE IMPOBOAUT JJIEKTpUUecKHil Tok. [Ipu
N00aBNEHIN K KOHIIEHTPUPOBAHHOMY PACTBOPY ABYKPATHOTO 00BEMA BOJIBI ANEKTPOIPO- BOJHOCTH PACTBOpA
HeMHOro yBemuuminach. [Ipu nanpHeiliieM 100aBieHHH BOJbI 3JEKTPO- MPOBOJHOCTH CHAYajla YBEJIMYIIACh, A
3aTeM IepecTaia U3MEeHAThCS. BelecTBo OTHOCUTCAK 3J1EKTPOIUTAM.

4. B 11 Bozsl pacTBopeHs! 1 MOMb XJopua Kaimus 1 1 Moutb nouaa HaTpust. Y3 KakuxIByX JApyrux
COJIel MOYKHO TIPUTOTOBUTH PACTBOP TAKOTO e cocTaBa? BriOepuTe 13 mepeyHs:

1) xsopuz Hatpus;
) HHTpaT Kalus;

w N

) MOIMI KK,
) HUTpar HaTpus;

5) cysnbhar HaTpus.
3anuImuTe HOMEPa BEIOPAHHEIX OTBETOB.

1N

OrtBerT:

5. VcraHoBuTE COOTBETCTBHE MEKIY MPU3HAKAMHU PEAKIIHi K HCXOIHBIMU BEIECTBAMHE: K KaX/I0¥ MO3UIIUH,
0003HaueHHOH OYKBOH, MOI0EpUTE COOTBETCTBYIOIIYIO TIO3UIMIO0, 0003HA- YEHHYO U(PPOH.

[MTPU3HAK PEAKIINUN NCXOJHBIE BEHIECTBA
A) 1) KapboHat Hatpusi U CoNsHAS KHCIOTa
>
b) 7 2) Xnopun memu (I1) u rumpoxenn kanmust
B) 3) Cynbdart xenesa (I11) 1 rumpokcu HATHS

4) KapOoHat HaTpHs U XJIOPU/] KaTbLHs

Sanmiure B Tabnuiy BIOpaHHbIC HH(PBI MO COOTBETCTBYIOMMMY OykBaMi.OTBET:

A|lb|B




6. BriOepute [Ba MCXONHBIX BEIIECTBA, B3AMMOJEHCTBUIO KOTOPHIX COOTBETCTBYET COKPA-IIEHHOE
HNOHHOC ypaBHeHHe pCaknuun:
Fe?t +20H =Fe(OH),
1)FeO  3)FeCl,  5)H0
2)Fe  4KOH  6)FeCl;

3anuiuTe HoMepa BHIOPaHHBIX OTBETOB.

Ortser:

7. Tlpu npuMeHeHNH [IHKA B KAYECTBE MUKPOYHOOPEHHS €ro BHOCAT U3 pacuéTa 4 Kr KpeTaluioruapara
cynbdara nuaka ZnSO4 - 7TH,0 Ha rekrap.

N 2+
CKOIbKO 3TO COCTABJIAET B MepecyéTe Ha MOHBI ZN~  ? 3aluIIUTe YKUCIIO ¢ TOYHOCTBIO JI0 IEIbIX.
OrtBerT: T.

8. Yro obmiero B pacTBopax, umeromtux kuciotHyro cpeny? (Kparkuit oTBer.)

Kpumepuu oyenusanus pabomst no xumuu
BepHoe BbimosnHenne Kaxuoro u3 3aganui 1—3, 8 onenuBaercs 1 6ammom.
3a MOJHBIN PaBUIIbHBIN OTBET HA KaX10€ U3 3aaHuil 4 —7 cTaBuTcs 2 0aiia; eciau Jo- MylieHa OfHa
ommOKa, To OTBeT oneHnBaercs B 1 6aur. Ecim pomymienst ne u Gosiee OMMOKK MM OTBETA HET, TO
BbIcTaBisiercs 0 6amos.

Homep 3ananus IIpaBuabHbIi 0TBET Homep 3apanus IIpaBuabHbIi 0TBET
1 3 5 231
2 4 6 34*
3 CnaOwrii 7 906
4 13* 8 YKa3zaHo Hanmu4yue
HOHOB BOZ0POJa

*[Topsinok cnenoBanus UdP B OTBETE HE MMEET 3HAUCHHS.

Hmozosas ammecmauusn

Jlia ocymecTBiieHUss UTOroBod arrecraunu ucnonb3yrorcs KMMel, conepskaHue KOTOPBIX
OpUEHTHPOBAHO HA MPOBEPKY YPOBHS YCBOCHMs 3HAHWI U ONpeensercss CUCTEMON TpeOOBaHUH K TOJTOTOBKE
BBITYCKHUKOB OCHOBHOH IIKOJBI. JTa CHCTEMAa MHBAPMAHTHA MO OTHOLIEHMIO KO BceM AeicTByrommm OII no
XUMHUH JUTs 001Ie00pa3oBaTeNbHBIX OpTraHW3alnid. 3adaHnus UTOTOBOM aTTECTAllMy BKIIOYAIOT MaTepHal
OCHOBHBIX Pa3esIoB Kypca XUMHUHU.

Pabota coctout u3 1Byx yacteil. Yacts 1 comepxut 19 3amanuil ¢ KpaTKUM OTBETOM, MO/~ Pa3yMeBAIOIIMX
CaMOCTOSITeNbHOE (POPMYITHPOBAHKE U 3aMUCh OTBETA B BH/IE YKCIIA WM 10~ CIEA0BATEILHOCTH LUPD.

Yacte 2 conepxuT 5 3a1aHuil: 3 3a1aHUs ATOM YacTH MOJAPAa3yMEBAIOT 3alIMCh Pa3BEPHYTOrO OTBETA, 2
3a/IaHUs 3TOH YacTH NPEANOJAraloT BBIIOIHEHHE PEaTbHOTO XMMHUYECKOTO SKCIEPUMEHTAa M O0(QOPMIIEHHE €ro
pe3yJIbTaTOB.



KOHmpOﬂbHO'OueHO'{Hble mamepuaiiol

Bapuanm nucemennoi pabomol 01 umozoeou ammecmayuudacmo
1

OtBetamu k 3amanusam 1—17 sBinsrores nudpa Wiv nociaeaoBarteabHOCTh Udp (urcern). OTBETHI
CHayasa yKaxxute B Tekcte pabothl, a 3aTeM nepenecute B BJIAHK OTBETOB Ne 1 cripaBa ot Homepa
COOTBETCTBYIOLIETO 3a/IlaHUs, HAUMHASA C TEPBOM KIeToukH, 0e3 mpole- JIOB, 3amAThIX U JAPYTUX
JOTIOHUTETBHBIX CUMBOJIOB. Kaxkyto 1u¢py nuimrte B OTAEIBHOH KIETOYKE B COOTBETCTBHU C
MpUBEIEHHBIMU B OJ1aHKe 00Opa3iamu.

1- BBI6epI/ITe /1B BbICKA3bIBAHKS, B KOTOPBIX TOBOPUTCA O MCIM KaK XUMUYICCKOM 3JICMCHTC.
1) Mezpb pearupyer ¢ XJ10poM.

2) Mejib py HATPEBAHUHI HA BO3yXE OKHCIAETCS.

3) CruaBbl Me/id | 30J10Ta HCIIONB3YIOTCS JUTA H3TOTOBIICHHS IOBETUPHBIX YKPALIEHHIA.

4) B coctas 60pI0CCKO# KHIKOCTH BXOIUT MEJIb.
5)

B cocraB Me/iHO# NaTHHBI BXOAUT ME/b.
3anumuTe HoMepa BbIOpPaHHBIX OTBETOB.

Ortser:

2. Ha npuBenéHHOM PHCYHKE H300pakeHa MOJIEh ATOMA XHUMHYECKOTO SIEMEHTA.

(=)

3anumuTe B TaOIMIYy BEIMYMHY 3apsaja sapa (X) aToMa XMMHUUYECKOro 3JeMEeHTa, MOJIeNb KOTO- POro
m300paxkeHa Ha pucyHke, U Homep rpymmbl (Y), B KOTOPOH 3TOT SIIEMEHT pacroiiokeH B [leproguueckoi
cucteme. ([l 3amucu oTBeTa HCHONB3yHTe apabckue UUGPHL.)

X|Y

OTtBeT:

3. Pacnonoxnte B MMOPAAKE YBCIMYCHUS JJICKTPOOTPHULIATCIIBHOCTH XUMHUYCCKUE DJIEMCHTEI:
1) kucnopor; 2) KpeMHHif, 3) docdop.
3arnuumMTe HoMepa MEMEHTOB B COOTBETCTBYIOMIEM MOPSJIKE.

OTtBeT:
4. YcraHOBHTE COOTBETCTBHE MKy (DOPMYINIOH COCTMHEHHS M CTENCHBIO OKUCICHUS CEPhl B 3TOM

COEIMHEHNH: K KaXI0H Mo3uImH, 0003HaueHHOM OYKBOM, 1MOAOEpHTE COOTBETCTBYIO- LIYIO MO3HUIIMIO,
0003HaYCHHYIO 1 Qpoii.



A| b | B Oter:
OOPMY HA-COEAHEHA TBET.
A) SO, CTEIIEHb OKHMCJIEHU A CEPBI
b) CS 1)-2
B) H2S04 2)0
3) +4
4) +6

5. U3 npeiioskeHHOro epeyHs BLIOEPHUTE /1B BEIIECTBA C HOHHOM CBS3BIO:
1) LiCl;

2) OF3;

3) SO3;

4) CaFz;

5) H20.

3anumuTe HoMepa BHIOPAHHBIX OTBETOB.

OtBeT:

6. Kakne [1Ba yTBEp)KICHUS BEPHbI IS XAPAKTEPUCTHKU KpeMHHS 1 hocopa?

1) DyeKTpOHbI B aTOME PACONOKEHBI Ha TPEX HMEKTPOHHBIX CIIOSIX.
2) CoOTBETCTBYIOMIEE POCTOE BEMIECTBO CYIIECTBYET B BUJIC YECTHIPEXATOMHBIX MOJICKYIL.
3)

4) 3HaueHne FMEKTPOOTPHIATEIHHOCTH MEHbIIE, YeM Y hochopa.

5) XuMmudeckuii 57eMeHT 06pasyeT BhICIIHE OKCHIBI ¢ 00mel hopmyioit DO2.3anmuimmTe
HOMEpa BEIOPaHHBIX OTBETOB.

XUMUYECKUH AIIEMEHT OTHOCUTCS K METAJLIAM.

OtBeT:

7. U3 pe U10KeHHOr0 TIEPEUHs BEMIECTB BHIOEPUTE OCHOBHBINA OKCHJI H KHCTIOTY:

1) CaO;

2) Mg(OH);

3) SO2;

4) NaClOQOy;

5) HCIO,.

3anuInyTe B [0JIE OTBETA CHAYa/Ia HOMEP KHCIOTHOTO OKCHJIA, @ 3aT€M HOMED OCHOBAHHS.

OTtBeT:

8. Kaxue /1a U3 IIepEUNCIEHHBIX BEMIECTB OyyT BCTYNATh B PEAKIHMIO C OKCHIOM IHHKA?
1) Fe(OH)z;

2) HNOg;

3) Oy

4) KOH;

5) S.

3anmummTe HoMepa BIOPAHHBIX OTBETOB.

OTtBeT:



9. VcraHoBHTE COOTBETCTBHE MEXKIY PEardpyIOIIMMH BEIECTBAMHE H IIPOYKTaMu(OM) HX B3aMMOJICHCTBHSL:
K Ka)KJI0# Mo3uIKH, 0003Ha4eHHOH OyKBOii, 1010epUTe COOTBETCTBYIOLIYIO MO3ULUI0, 0003HAUECHHYIO IH(POI.

PEATHPVYIOIIME BEILIECTBA MIPOJTYKT(bI) BBAMMOJIECTBHMSI
A)Na,0 +SO3 0 1) o0 Na2SO4
b) NaOH +H,S04 0 2) 0 Na,SOs3
B) Na + HzSO4(pa36) a 3) o NazSOs + H,0
)

4) 0 Na;SO4+ H>
5) o Na;SO3 + H,0
anuuiute B TAGMHIy BRIOPAHHbIE U(PBI O/ COOTBETCTBYIOMMMH OykBamu.OTBeT:

MeXIy (OpMyJIOi BEmEeCTBA M PEAreHTaMH, C KOTOPBIMH 3TO BEMIECTBO K

10. VcragosAm cbof BBrc . " . N
KQKJION TO3UIKMH, 0003HaYeHHON OyKBOM, MOAOEPUTE COOTBETCTBYHOIIYHO H.

MOXKeT BCTYII4TH B| peay HIo
No3UIHIo, 0603HA4C|  YIIHQ

TBUC
®OPMYJIA BELLECTBA PEATEHTBI
A)S 1) Oz, H2SOq4 (koHIL.)
b) ZnO 2) Fe, BaCl; (p-
B) CuSO;4 ) Fe, BaClz (p-p)

3) NaOH, H:S04 (p-p)
4) Na, NaCl (p-p)
3anummre B TabMuIly BhIOpaHHBIE LU(PBI O COOTBETCTBYOMMUMH OykBaMu.OTBET:

11. U3 npejyiAo| BBHAroBrig eurs BEIOEpHTE B Maphl BEIIECTB, MEXTY KOTOPHIME MPOTEKA-ET PEAKIIUS
3aMELIECHHUS:

1 ) LIMHK 1 COJIA| ad K CJIOT| .

2) oxcun yraepona (V1) u oxcu Harpus;
3) OKCHI IIMHKa M COJIAHAs KHCIIOTa;

4) xene3o u xmopua meu (11);

5) Hatpuii 1 BOZOPOL.

3anmmmTe HoMepa BHIOPAHHBIX OTBETOB.

OTtBeT:
12. VcraHoBuTE COOTBETCTBHE MEKIY PEATHPYIONIMME BEIIECTBAME M MPH3HAKOM MPOTEKa- FOMIEH MEKTy

HUMH peaKklHy: K Kaxa0i Mo3uiuy, 0003HaueHHOH OYKBOH, MOAOEpUTE COOTBET- CTBYIOIIYIO MO3HIIMIO,
0003HaYEeHHYIO U POH.

PEATMPYIOUIME BEIIECTBA [MPU3HAK PEAKIINUN
A) Na2CO3z 1 H2S04 1) BbimageHue Gemoro ocaaka
5) K2COsz u CaCly 2) BbUICIEHHUE Ta3a

B) CuCl; u KOH )
3) BbInazienue roayooro ocajka
)

4) Brimajenne Oyporo ocajka



3amummte B TabuIy BhIOpaHHbIE U(PBI O COOTBETCTBYIOMUME OykBamMu.OTBET:

13. Bui6 A mbar 1Bec| Ba, Ipu MOTHO# ArCCOUHAIiu 1 MOJIb KOTOPBIX 00pa3yeTcsi 3MOJIb AHHOHOB:

1) HuTpaKam

2) THPOKCHT OapIIT;

3) xnopun xenesa (111);

4) pochar Kanus;

5) cysnbdar amoMUHKS.

3anuImuTe HoMepa BHIOPAHHBIX OTBETOB.

OTtBeT:

14. Bribepuite 1Ba HCXOMHBIX BEIIECTBA, B3AMMOICHCTBUIO KOTOPBIX COOTBETCTBYET COKpa-IIEHHOE
MOHHOE YPaBHEHHE PEaKLIUU:

cu?t + 20H = Cu(OH)0
1) CuO 4) KOH
2) Cu 5) Ho0
3) CuCl;, 6) Fe(OH)s

3anuumTe HoMepa BHIOPAHHBIX OTBETOB.
OTtBeT:
15. VcranoBuTe COOTBETCTBHE MEXIy CXEMOW Mpolecca, MPOUCXOIIIEr0 B OKHUCIUTEIBHO-

BOCCTAHOBHTEJBHON PEAKIMH, M HA3BAHMEM HSTOTO MPOIEcca: K KAKIOW MO3WIMU, 0003HAUeH- HOM OyKBOW,
noa0epuTe COOTBETCTBYIOLIYIO MO3UIHI0, 0003HAYEHHYO [IU(POA.

CXEMA ITPOLHECCA HA3BAHUE ITPOIIECCA
A) Fe2t o Fe3* 1) oxucnenue

B) N3N 2) BOCCTaHOBJICHHUE

B) C+4 0 C+2

3anummre B Ta0uIy BhIOpaHHbIE LIU(PBI 01 COOTBETCTBYIOMKUMY OykBamMu.OTBET:

A B

16. 13 nepeurcieHHbIX CYsKICHUH O PaBHIax PaboThI ¢ BENIECTBAMHE B TaO0OpaTOpHK HOBITY BRIOEpUTE
BepHoe(bI€) CYKICHUE(S).

1) 3axKEHHYIO0 CIMPTOBKY HENb3s IEPEHOCHTE C OIHOM MAapTHI HA APYTYIO.

2) Tlpu monajiaHiy Ha KOy Kareib KHCIOTH HyKHO 3a0HHTOBATH 9TOT YYaCTOK KOKH.

3) Tlpu HarpeBaHMH PACTBOPA MPOOMPKY C KHUAKOCTBIO AEPHKAT MO/ yIIOM B 45° 1 HANPAB-TIIOT
TOPJIBIIIKO B CTOPOHY OT JIIOJICH.

4) PaboTy ¢ KOHIIEHTPHPOBAHHBIMHA PACTBOPAMH HIEJIOYH CIEAYET POBOJUTH B PE3HHOBBIXIEPYATKAX.



3anmimuTe B T0JIE 0TBETa HOMep(a) BepHOTo(bIX) CyxaeHus(if).OTBeT:

17. VcraHoBuTe COOTBETCTBHE MEKIY ABYMS BEIIECTBAMH M PEAKTHBOM, C MOMOIIBID KOTO- POTO MOXHO
PasIMYMTh 3TH BEIIECTBA: K KAKIOH MO3HIUHA, 0003HAYCHHON OYKBOH, MOA0EPUTE COOTBETCTBYIOMIYIO TIO3HIIHIO,
0003HaYeHHYIO [T POIA.

BEIIECTBA PEAKTHB
A) KCl u BaCly 1) Na2SOq
B) CuSO4 u CuCl, 2) NaOH
B) Zn(NO3) 3) HCI

4) AgNOs3

3anmmmte B TaOHIly BEIOpaHHBIC HU(PEI MO COOTBETCTBYIOMMMH OykBaMi. OTBET:

Al b|B

Omesemonm k 3adanusam 18, 19 sensemcs yenoe uucio unu koneunas decsimuunas 0pooo.

3adanus 18 u 19 svinoansomes ¢ ucnonvzosanuem ciedyioujeco mekcmd.

18. BerurcimTe B mporieHTax MaccoByo 100 aszora B MoueBure CO(NH2)2. 3amummre uuc- 5o ¢
TOYHOCTBIO 0 I[EITBIX.
Ortser: %.

19. PactBop MoueBHHBI ¢ MaccoBoii foneii 0,1% ucmonb3yercst B KauecTBe BHEKOPHEBOH MOIKOPMKH

2
tomatoB. [Ipu moakopmkax Ha pactenus HaHocuTes 20 r a3ota Ha 100 M~ . Ckonb-KO rpaMMOB MOYEBHHBI HYXKHO
3aTpaTUTh Ha 3€MEJbHBIN Y4aCTOK TaKO! IIIOMIAAbI0?
3aMuIINTe YUCIO ¢ TOYHOCTHIO 0 LENbIX.OTBET:
T.

Yacmo 2

20. Vcmoms3ys MeTOJ SIEKTPOHHOTO Oaanca, paccTaBbTe KOd()(MHUIMEHTH! B YPABHEHHA PEAKIIMH, CXeMa
KOTOPOM:
SOz + 12+ H,0 o HI + HoSO4

Onpez[enHTe OKHUCJIMTEIb U BOCCTAHOBUTCIIb.

21. Jlana cxema npeBpaLIeHHI:
t Xo Ca(OH)2
CaCl,oCaCO3 O
Hanuimnre MONeKy IspHBIE YpaBHEHHS PEAKIIHIL, C TTOMOIIBIO KOTOPHIX MOJKHO OCYIIECTBUTH YKa3aHHBIE
npeBpariieHus. s IepBoro npeBpaIieH st COCTaBbTe COKPAIIEHHOE HOHHOE yPaB- HEHHE PEAKIIHH.



22, Tlpu no0aBieHNE K PaCcTBOPY THAPOKCHIA Kalms ¢ MaccoBoil poueit menoun 10% u3- ObiTka pacTBOpa
nurpata meau (1) obpasoBancs ocazok Maccoii 9,8 r. Onpenenure Maccy ¥c- X0THOrO pacTBOPa IIENOYH.

Hpakmuqecmﬂ yacmo

Jlan pacTBOp cynb(aTa Maruus, a Takxke Habop CIEAYIOUMX PEAKTUBOB: LIMHK; COSHAAKUCIIOTA,;
pacTBOPBI THAPOKCH/IA HATPHS, XJIOpKa Oapys M HUTpaTa Kasusl.

23. Vcronb3yst TONBKO PEaKTHBBI M3 MPUBEAEHHOTO MEPEUHs, 3aMHUIINTE MOJIEKYJISPHBIE YPaBHEHHS
JIBYX pEaKiyii, KOTOpbIE XapaKTepH3ylT XUMHYECKUE CBOMCTBA Cynmb()aTa MArHus, U YKaKUTE MPHU3HAKH UX
MpOTeKaHus (3arax rasa, LIBeT OcaJiKa Ui PacTBOPa).

24. TlpoemuTe XMUMHYCCKHE PEAKIIMK MEXIY CYIb(aTOM MarHus ¥ BHIOPAaHHBIMH BEIlle- CTBAMHU B
COOTBETCTBUHM C COCTaBJIECHHBIMH YPAaBHEHUAMH pEaKIuH, COONI0/as TMpaBWia TEXHU- KU O€30MacHOCTH,
NpHUBEEHHBIE B MHCTPYKLMY K 3a1aHuto. [IpoBepbTe, MpaBUibHO 1 YKa3a- Hbl B OTBETE HA 3aaHue 23 MpU3HAKHU
npoTekanus peakuuit. [Ipy HeoOX0AMMOCTH IOMONHUTE OTBET WM CKOPPEKTHPYHTE €ro.

I(pumepuu OUECHKU

Cucmema oyenueanus pabomor no xumuuacmo 1

BepHoe BbimonHeHue Kaxoro u3 3ananmii 1—3, 5—8, 11, 13—16, 18, 19 onenusaercs 1 6amiom.

3a MONHBIH TIPaBUJIBHBIA OTBET Ha Kaxkaoe u3 3aganuii 4, 9, 10, 12 u 17 craButcs 2 6aa; eciu I0MylieHa
ofiHa ommuOKa, To OTBET oneHuBaercs B 1 6amt. Ecmu gomymienst 1Be u 0osee ommOKH WM OTBETA HET, TO
BeIcTaBsieTcs 0 Oaios.

Homep 3ananus IIpaBuabHbIi 0TBET Homep 3ananus IIpaBuabHbIi 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

*[Topsmok CTIeIOBAHKSA dp B OTBETE HE nMeeT 3HAYCHHS.



Yacme 2
Kpumepuu oyenusanus 8blnonenus 3a0aHull ¢ pa3eeEPHymvlM 0meemom

20. Vcromb3ys METOJ JIEKTPOHHOTO OanaHca, paccTaBbTe KOIQ(UIMEHTHI B ypaBHCHUUPEAKIIHH,
cXeMa KOTOpOi:

SOz + 12 + HO o HI + H2S0O4
OHpeI[eJII/ITe OKHCJIUTCIIb 1 BOCCTAHOBHUTCIIb.

Coaep:xanune 0TBeTa M YKA3aHUS 10 bana
OLIEHUBAHUIO bl

OneMEeHTHI 0TBETA:
1) CocTaBneH 1MeKTPOHHBIH OanaHc:

15t 255"
11942021
2

2) PaccraBnenst ko3 uIeHTs B ypaBHeHHH peakiun. SO,

+ 12+ 2H20 = 2HI + H2S04

3) Vkazano, uto SO, (WK cepa B CTeNeHH OKUCICHHS +4) SBISETCS BOCCTAHOBUTE-TIEM,
a 0] — OKUCIIUTENIEM.

OrBer HpaBI/IJ'IBHHﬁ )i HOHHBIﬁ, BKJII0OYaCT BCC Ha3BAHHBIC BBIIIC 3JICMCHTBI

HpaBI/IJ'II)HO 3aIIACaHbI JBa 3JICMECHTA OTBETA

HpaBI/IHBHO 3amnycad OJMH 3JICMCHT OTBCTA

Bce aneMeHTHI 0TBeTa 3aMiCcaHbl HEBEPHO MM OTCYTCTBYIOT

W O k| PO W

Maxcumanvhviti baun

21. Jlana cxema TpeBpalieHHiA:

CaCl,oCaCOs

XoCa(OH);



Hamummure MOJICKYJIAPHBIC YPAaBHCHUA peaKum"I, C IIOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTDL YKa3aHHBIC

npeBpaiteHus. s nepBoro npeBpaiieHus COCTaBbTe COKPALIEHHOE HOHHOE YPaB- HEHHUE PEAKIIHH.

Conepma}me 0TBETA U YKa3aHUs 110
OICHUBAHUIO

Bana
bl

DJEMEHTHI OTBETA:

Hanmcansl ypaBHEHHUs peakLyii, COOTBETCTBYIOIIUE CXEME
IPEBPALLICHUMN:

1) CaCl + Na,CO3 = CaCO3 + 2NaCl

2) CaC0s b Ca0 +CO,
3) Ca0 + H20 = Ca(OH)2
CoCTaBIIEHO COKPAIIEHHOE MOHHOE YPABHEHHE IEPBOTO NPEBPAILCHHUS:
4) ca?t +co% =caco
3 3

OrtBer HpaBI/IJH)HHﬁ )i HOJIHI)H‘/'I, BKJIIOUAc€T BCC Ha3BAHHBIC BBIIIC 3JICMCHTDI

[IpaBuiIbHO 3anMCaHbl TPU YPABHEHUS PEAKLIUH

HpaBI/IHBHO 3alIMCaHbI IBa YPABHCHUS PECAKIIUU

HpaBI/IHBHO 3alUCaHO OTHO YPABHCHUC PCAKINU

Bce ypaBHeHns peaxiuii 3anucaHbl HEBEPHO MIIM OTCYTCTBYIOT

Maxcumanvhviti baun

B Ol kLI DD W B>

22, Tlpu 100aBIeHIE K PACTBOPY THAPOKCH/IA KAl ¢ MaccoBoit goeit mienoun 10% u3- ObiTka pacTBopa
nutpata Meau (11) obpasosaics ocanok Maccoit 9,8 r. Ompenenurte Maccy uc- XOTHOTO PACTBOPA IIETOUH.

Coz[epma}me 0TBE€TA U YKa3aHUsA 1O
OLICHUBAHUIO

Bana
bl

OJeMEHTHI OTBETA:
1) CocraBieHO ypaBHEHIE PEAKIH:
2KOH + Cu(NO3); = Cu(OH), + 2KNO3

2) Paccuntano Komm4ecTBO BEMECTBA THAPOKCH/IA KK, 3aTPAUYeHHOTO B PE3yJIbTaTe
peakiuu:

n(Cu(OH)2) = m(Cu(OH),) / M = 9,8 : 98 = 0,1 moinp

1o ypasrenuto peakimu N(KOH) = n(Cu(OH),) - 2 = 0,2 monb
3) Omnpenenena Macca pacTBOpa THAPOKCH/IA KaJIHs:

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

OrBer HpaBHJ’ILHBIfI u HOHHBIﬁ, BKIIIOYACT BCC Ha3BAHHBIC 3JICMCHTLI

HpaBI/IHBHO 3aryCaHbl 1Ba U3 Ha3BAHHBIX BBIIIC SJIEMCHTOB

HpaBI/IHBHO 3allMCaHO OJHO M3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

Maxcumanvuvitl bann

W | N w

Hpakmuqecm;z uyacmo

Jlan pactBop xnopuza sxenesa (1), a Taxxe HabOp CIEAYIOUIMX PEAKTHBOB: Me/Ib; CONSHASKUCIOTA;




PacTBOPBI TUIPOKCHJIA HATPYS, HUTpaTa cepedpa 1 XJIOopH/a Kalus.

23. Vcronb3yst TONBKO PEAKTUBBI M3 MPUBEAEHHOTO MEPEUHS, 3AMMIIKTE MOJICKYISPHBIC yYPABHEHHS
JIByX PEaKiuii, KOTOpbIE XapakTepu3ylT XUMHUYECKHue cBoiicTBa Xiopuna xkene-3a (III), u ykaxure mpusHaku
UX IPOTEKaHMs (3arax rasa, LBET 0caJiKa WM pacTBOpa).

Conep:xkaHue 0TBeTa M YKA3aHHS 110 bana
OLIEHNBAHMIO bl

OneMeHTHI OTBETa:

DJEMEHTHI OTBETA:

CocraBJicHbl ypaBHEHHS JIBYX PEAKIUi, XapaKTePU3YIONINE XUMAYECKUE
cBoiictBa xiopuna xene3a (I11), 1 ykazaHbl IpU3HAKK UX MPOTEKAHHUS:

1) FeCls + 3AgNOz = Fe(NO3)3 + 3A¢gClo
2) BbITaJIcHKE O€ITOT0 TBOPOKKMCTOTO OCAIKA,

3) FeClz + 3NaOH = Fe(OH)s:o + 3NaCl
4) BrimaaeHue Oyporo ocaka

OtBer HpaBI/IJH)HI)H‘/'I H HOHHLIﬁ, BKJIIOUAC€T BCC Ha3BAHHBIC JJICMECHTHI

HpaBI/IHBHO 3allMCaHbl TPU 3JIEMCHTA OTBETA

HpaBI/IJH)HO 3aIIMCaHbl JBa 3JICMCHTA OTBETA

HpaBI/IHBHO 3allMCaHO OJUH 3JICMCHT OTBCTA

Bce aneMeHTHI 3anm1canbl HEBEPHO HIIM OTCYTCTBYIOT

B O P DD | B>

Maxcumanvuvitl Oann

24. TIpoBeanTe XUMUYIECKHE PEaKIMH MEXTy pacTBopoM xiopuaa xenesa (I11) u BeiOpaH- HbIME
BEIECTBAMH B COOTBETCTBHMH C COCTABJICHHBIMHM YpPaBHEHMSAMH PEAKIUM, cOONoaas Mpa- BUIA TEXHUKH
oesonacHocTH. [IpoBepbTe, MPABUIILHO JIM YKa3aHbI B OTBETE HA 33/1aHue 23MPU3HAKY TPOTEKAHHUS PEaKIIUi.
I[Tpr HeOOXOAMMOCTH TOTIOTHUTE OTBET MIIM CKOPPEKTUPYHTE €ro.

Copep:xanne 0TBeTa ¥ yKa3aHus 10 Bana
OlLIeHUBAHHUIO bl

XMMUYECKUH IKCTIEPUMEHT BBIIIONHEH B COOTBETCTBHH C HHCTPYKLIMEHK

3a/1aHu1o 24!

+ 0TOOP BEIIECTB MPOBEEH B COOTBETCTBUY C MyHKTaMu 3.1—3.5 HHCTpyKIMY;

* CMELIVBAHKE BEIIECTB BBINOJIHEHO B COOTBETCTBHY C MyHKTaMH 3.6—3.8 MHCTpYKIUK

XUMHYECKHI OKCIICPUMCEHT BBIIIOJIHEH B COOTBETCTBUHU C IMIPaBUJIaMH TEXHUKH 0e30MmacHOCTH 2
HpaBI/ma TEXHHKH 0€30IaCHOCTH HapyUICHBI IIpHA OT60pC WM CMCIIMBAHWHN BCIICCTB 1
HpaBHna TEXHUKH 0€30IaCHOCTH HApYLICHBI KaK IIpHA 0T60pe, TaK U IIpU CMCIIMBAHNHA 0
BCIICCTB

Maxcumanvruiii bann 2

Ilpu napywenuu npagun mexuuxu 06e30nMACHOCMU, KOMOpOe MOXcem Hanecmu yujepo
300p06bI0 CAMO20 IK3AMEHYEeMO20 UTU OpYeUX YUACHUKOS IK3AMeHd, IKCnepm 005 3aH
NpeKpamumy 6biINOIHeHUe IKCNePUMEHMA 00y 4arUUMCsl

MaxkcuMmanbHoe Yica0 0a/J10B 32 BbINOIHEHHE padoThl = 40






