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TOUKA \! POCTA

- ModacHuTenbHaga 3anucka
Paboyas nporpamMmma no XxMMum Ha ypOBHE OCHOBHOrO 06LLero obpasoBaHus CocTaBneHa Ha OCHOBE MOMOXEHUIN U TPeBOoBaHU K pedynbTaTtam OCBOEHNS
OCHOBHOW 0Opa3oBaTenbHON NporpamMMebl, NpeacTaBneHHbIX B degepansHOM rocygapcTBeHHOM obpa3oBaTenbHOM CTaHAapTe OCHOBHOIo obLuero
obpa3oBaHus, yTBEPXKOEHHOro npuka3om MuHucTepcTBa obpasoBaHus n Haykn PO Ne 287 ot 31.05.2021, ¢ yyeTom MprmepHON nporpammbl BOCNUTaHUS,
OCHOBHOW obpasoBatensHon nporpammsl MOBY OOLL Ne 14 n. CocHoBka, OCHOBHOro o6Lero obpasoBanns, AoanTMpoBaHHON NPOrpamMmMbl OCHOBHOIO
obuero obpasoBaHma MOBY OOLU Ne 14 n. CocHoBka, npuMepHon paboyen nporpammbl MIHCTUTYTa cTpaTternn passntusa obpasoBaHus Poccuinckomn
Akagemumn obpasoBaHus M, 2021

B COOTBETCTBUU C
- MonoxeHnem o paboyen nporpamme y4ebHoro npegmeTa, kypca MOBY OOLL Ne 14 n. CocHoBka

N OpPMEHTUPOBAHA Ha peanu3aumio B LeHTpe 06pa3oBaHUs eCTECTBEHHOHAYYHON U TEXHONMOrMYECKON HanpaBneHHOCTeN «Toyka pocTay, CO34aHHOro Ha
6a3e MOBY OOLL Ne 14 n. CocHOBKa C LieNbio pasButus y obyvaroLmxcs eCTECTBEHHOHAYYHON, MaTeMaTUYECKOW, MHAPOPMALIMOHHOM rPamMoTHOCTH,
POPMUPOBAHNSA KPUTUHECKOTO U KpeaTUBHOIO MbILLUIEHUS, COBEPLLUEHCTBOBAHWUS HaBbIKOB €CTECTBEHHOHAYYHOM 1 TEXHOMOMMYECKON HanpaBneHHOCTH, a
Takke 4Ns NpakTudeckon oTpaboTkn y4ebHoro marepuana no y4yebHsiM npegmetam «Pusnkar, «Xumma», «brnonorus, « MIHbopmaTnkar.

Ha 6ase ueHTpa «Toyka pocTa» obecneunBaeTcsi peanusauns obpasoBaTenbHbIX MPOrpaMmM eCTECTBEHHOHAYYHOWM M TEXHONMOrMYECKON HanpaBieHHOCTEN,
pa3paboTaHHbIX B COOTBETCTBMU C TPEOOBAHUSIMU 3aKOHOAATENbLCTBA B chepe obpas3oBaHusa 1 ¢ y4ETOM pekomeHaaumnn degepanbHOro oneparopa
y4ebHoro npegmeta «Xumusa». ObpasoBaTenbHas nporpaMmmMa No3BoNseT MHTErpMpoBaTh peanu3yemMble 30eCb NOAX0Abl, CTPYKTYPY M COAepKaHue npu
opraHmsaunmn odyyeHnst xummm B 8—9 knaccax, BbICTPOEHHOM Ha 6a3e nboro na AoCTynHbIX yd4ebHo-MmeToauyeckux komnnekcos (YMK). Micnonb3oBaHne
06opyaoBaHNA LieHTpa

«Touyka pocTa» NO3BOSSIET CO34aTb YCIOBUS:
e [N paclMpeHns coaep)KaHusi LWKOMbHOrO XMMUYeCcKoro obpasoBaHus;
e [N NOBbILEHUS MO3HABATENbHOW aKTUBHOCTM O0YYatoLMXCs B ECTECTBEHHOHAaY4YHOW obracTu;

e NS pasBUTUSI NINYHOCTM pebeHka B npoLiecce 00y4eHUs XMMUK, ero CNocoBHOCTEN, (POPMUPOBAHNS 1 YOOBNETBOPEHUS COLMANbHO 3HAYMMbIX
WMHTEPECOB 1 NOTpebHoCTEN;

Ans paboTbl C 0AAPEHHBIMU LUKOMbHUKAMU, OpraHM3aummn nx passuTis B pasnmnyHbix 0b6nacTax o6pa3oBaTenbHON, TBOPYECKOW AeATENbHOCTU.

MpuMeHss undpoBbie NabopaTopum Ha ypokax XMMUW, y4aLLMecs CMOTyT BbIMOSTHUTL MHOXECTBO abopaTopHbIX paGoT 1 3KCNEePUMEHTOB MO NporpaMme
OCHOBHOW LUKOJbI.



TOUKA \! POCTA

1.

3.

- HopmaTtusHas 6asa
denepanbHbli 3akoH oT 29 .12 .2012 Ne 273-93 (peq . ot 31 .07 .2020) «O6 obpaszosaHum B Poccuiickor ®enepaumy» (C U3M . U Jon ., BCTyN . B
cuny ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc_LAW_140174 (gata obpaweHus: 28 .09 .2020)

MacnopT HauunoHanbHoro npoekTa «ObpasoBaHuey (yTB. Npe3vamymom CoseTa npu MNpesungeHTe PP no ctpaternyeckomy passuTuio 1
HauMOHanbHbIM NpoekTaMm, npoTtokon ot 24 .12 .2018 Ne 16). - URL: https://login .consultant.ru link?req=doc&base=LAW &n=319308&demo=1 (gaTa
obpareHna: 10.03.2021)

ocypapcTeeHHasn nporpamma Poccunckon depgepauunn «Pa3sntue obpasoBaHusay (yTBepxxaeHa noctaHoBneHnem MNMpaeutensctea PO ot 26 .12

.2017 Ne 1642 (pea . oT 22 .02 .2021) «O0 yTBEPXKOEHWUM rOCYAapCTBEHHON Nporpammbl Poccuickon ®epepaumm «Passutne obpasosaHusay . — URL:

http://www .consultant .ru/document/cons_doc_LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f (aata obpaiyenns: 10 .03 .2021)
4.MpodeccmoHanbHbI cTaHaapT «Meparor (negarornyeckas OeATeNbHOCTb B AOLIKOMbHOM, HavyanbHOM o0LeM, OCHOBHOM 06 LleM, cpegHem ooLlem
obpaszoBaHum), (BocnuTaTens, yuntens)» (pea. oT 16.06.2019 r.) (Mpukas MuHmucTepcTBa Tpyaa 1 coumansbHon 3awmnTel PO oT 18 oktabpsa 2013r . Ne 544H,
C U3MEHEHMAMM, BHECEHHBIMM NMpuKkasom MunHuctepcTea Tpyaa u cousawmtel PO ot 25 nekabpst 2014 r. Ne 1115H n ot 5 aBrycta 2016 r . Ne 422H) . —
URL: // http://npodbcTaHgapTnenarora.pd (gata obpawenns: 10 .03 .2021)

1.

MpodheccuoHanbHbI cTangapT «legaror 4ononHUTENBHOrO 0bpa3oBaHus AeTen 1 B3pocnbix» (Mpukas MuHMcTepcTBa Tpyada 1M coumanbHON
3awmTtbl PO ot 5 masa 2018 r. Ne 298H «O06 yTBEp)XOEHUN NPOdeCCMOHanbLHOro ctaHaapTa «legaror 4ONOMHMTENBHOrO 0OpPa3oBaHNs AETEN U
B3pocnbix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh- standartov/reestr-
professionalnykh- standartov/index .php? ELEMENT _ID=48583 (narta obpaiienusa: 10 .03 .2021)

depepanbHbIi rocyaapCTBEHHbIN 00pa3oBaTenbHbIN CTaHOApPT OCHOBHOIO 0bLLero obpasoBaHus (yTBepXXaéH npukasom MunHmuctepctea
obpaszoBaHusa n Haykn P® ot 17 gekabps 2010 r. Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru (aata obpaweHus: 10 .03 .2021)
7.®epepanbHbiii ToCyaapCTBEHHbIV 00pa3oBaTerbHbIN CTaHAAPT cpedHero obLero odpasoBaHus (YTBEpPXKAEH Npruka3oM MuHUCTepcTBa
obpaszoBaHusa n Haykn P® ot 17 masa 2012 1. Ne 413) (pea.11 .12 .2020) . — URL: https://fgos.ru (nata obpaienus: 10 .03 .2021) 8.MeTogudeckune
pekoMeH4aLMm1 No co3aaHuio 1 PYHKLMOHMPOBAHUIO AETCKMX TeXHONapkoB «KBaHTopuym» Ha 6a3se obLieobpasoBaTenbHbIX OpraHn3auuii
(yTBEpxaeHbl pacnopsbkeHneM MuHucTepcTBa npocseLleHns PO ot 12 anBaps 2021 1. Ne P-4) . —

URL: http://www .consultant .ru/document/cons_doc_LAW 374695 (garta obpawieHns: 10 .03 .2021)

1.

MeTognyeckme pekoMeHaauum nNo Co3faHno U PYHKLMOHMPOBAHMIO LEHTPOB LMdpoBOro obpasoBaHus «IT-kyO» (yTBEp>KOEHbl pacnopsikeHneM
Munnctepctea npocselleHns PO ot 12 ansapsa 2021 r . Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LAW 374572

(oaTa obpawenus: 10 .03 .2021)



1. MeTogmnyeckme pekomeHaaumm no co3gaHuio u yHKLMOHNPOBaHWIO B 00Leobpa3oBaTenbHbIX OpraHM3aLmsix, pacnonoXeHHbIX B CENbCKOM
MECTHOCTU 1 ManblX ropoax, LeHTPOB 06pa3oBaHMs eCTECTBEHHOHAaYYHOM U TEXHOMNOrMYECKON HanpaeneHHocTen («Tovka pocTar) (YyTBEpPKAEHbI
pacnopsibkeHnem MuHuctepcTa npocselleHns Poccuinckon degepaumnm ot 12 auBapsa 2021 r . Ne P-6) . —

URL: http://www.consultant.ru/document/cons_doc LAW_374694/ (nata obpaweHus: 10 .03 .2021)
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KpaTkoe onncaHue nogxoaoB K CTPYKTypupoBaHuio maTtepunanos. B obpasosaTenbHon nporpamme (Ol1) npeacTaBneHsl cneayowmne pasgensi:
1. .MeTO,EI,bI n3yvyeHna selecTs U XMMNYECKNX ABIMEHUN. SKCI'IepI/IMeHTaJ'IbeIe OCHOBbI XUMUIA .

2. . I'IepBOHaqaanble XUMUYecKmne NoHATNA .

3. . PactBopbl.

4. OCHOBHbI€E KNnaccbl HEOPraHUYeCKUX COeANHEHNIA.

5. Teopus anekTponMTn4ecKon gmuccoumauuu.

6. Xumuyeckme peakumu.

7. XuMMYeCKMe areMeHTbl (CBOMCTBA METanNsIoB, HEMETAIOB N UX COEANHEHWUN).

B oCHOBY BblaeneHus Taknux pasaenos 3arnoXeH XMMUYECKUI SKCNEPUMEHT, TpaaMLUMOHHasi cucteMa ndyveHns xmmmmn. OCHOBHOM hopMoi y4eOHOM
0eATENbHOCTU ABNAETCS XUMUYECKUIA SKCNEPUMEHT, NPOBOAUMbIN B BuAe NabopaTopHbIX, MpakTu4eckmx paboTt n AemMoHcTpauui. [JleMoOHCTPaLNOHHbIN
3KCMEPUMEHT MPOBOAMTCSA B TOM Crly4ae, eCNN OH onaceH AMs1 BbIMOSTHEHWS y4aLWMMMUCA U UMEOLNICA Npubop npeacTaBneH B €4MHCTBEHHOM
aK3emnnsipe.

[Onsa nsy4vyeHus npegmeTa « XMMUA» Ha aTane OCHOBHOro o6Lero o6pasoBaHusa otBogutca 140 yacoB: 8 knacc - 70 yacos; 9 knacc —70 yacos.
[aHHasa obpasoBaTenbHas nporpamma obecrnednBaeT YCBOEHNE YHaLLUMMNCS BaXKHENLUNX XUMUYECKMUX 3aKOHOB, TEOPUIA U NOHSTUI; hopMupyeT
npeacTaBrieHne O PONMN XMW B OKPY>KatoLLEM MUPE U XKU3HM YeroBeka. [1pn 3TOM OCHOBHOE BHUMaHue yaenseTcsi CyLHOCTH

XUMNYEeCKNX peaKu,MVl n MeToaam nX OCyLleCTBI1EHUA.

OZHUM 13 OCHOBHbIX MPUHLMMOB MOCTPOEHUSI MPOrpaMMbl SIBASIETCS NPUHLMN AOCTYMHOCTY . QKCNIepUMEHTarbHbIE AaHHbIe, MOMYyYeHHbIe YYalMMUCS Mpu
BbINOMTHEHMW KONMYECTBEHHbIX OMbITOB, MO3BONSAIOT YYaLLMMCS CAMOCTOATENbHO AenaTb BbIBOAbI, BbISIBMSATL 3aKOHOMEPHOCTU. MNoaxoabl, 3anoXeHHbIe B
coAepxaHune nNporpammMbl Kypca, co3aarT HeOOXOAUMbIE YCIOBUS A1t CUCTEMHOMO YCBOEHUS y4HaLLMMUCA OCHOB Hayku, Ansi oGecneyeHnsi passuBatoLLero v
BOCMUTbLIBAIOLLLErO BO3AENCTBUS 00y4YeHUsI Ha NMMYHOCTb yYaLLerocs.

CDopMMpyeMble 3HaHMA OOIMKHbI CTaTb OCHOBOW CUCTEMBbI y6e>|<p,eH|/u7| LWKOJ1bHUKA, LUeHTpalibHbIM 440P0M €ro Hay4Horo MmMpoBO33pEeHUA.



Onucanne MaTepVIaJ'IbHO-TeXHW-IeCKOIZ 6a3sbl LeHTpa «Touka pocTta»,
ucnonb3yemMmoro ons peanusauuwoGpasoBaTenbelx nporpamMmmMm B paMKax npenogaBsaHna XmMmuun

Hugppoeas (komnbromepHasi) nabopamopusi (LJJ1), nporpaMmmHo-annapaTHbIii KOMMSEeKC, 4aT4MKoBasi CUCTEMa — KOMMIEKT y4eBGHoro obopyaoBaHus,
BKIIOYaIOLLUIA M3MepUTenbHbIN 6ok, MHTepdeic KOToporo No3sonsaeT obecneymBaTh CBSA3b C NEPCOHarnbHbIM KOMMBIOTEPOM, 1 HABOP AATUYNKOB,
PErNCTPUPYIOLLNX 3HAYEHNS Pa3NMYHbIX (PU3NYECKMX BENTUYMNH.

Hdamyuk memnepamypbi nrramuHo8bIll — NPOCTON N HAOEXHBIN AaT4MK, NpefHasHadeH Ansi U3MepeHus TemnepaTtypbl B BOAHbIX pacTBOpax M B ra3oBblX
cpepax. imeet pasnuuHbii ananas3oH namepexHmn ot —40 go +180 oC. TexHNYecKne XxapakTepucTMKN AaTinKa yKasaHbl B UHCTPYKLMK NO

akcnnyatauun. JJamyuk memnepamypbl mepmMonapHbIU npeHasHaveH ansa namepenusa temnepatyp 4o 900 oC. Micnonb3yeTtcst npy BbINOMHEHWUM paboT,
CBSI3aHHbIX C U3MEepeHMeM TemnepaTyp nnameHu, NNaBieHns U pasnoXeHUs BeLLeCTB.

Hamyuk onmu4eckoli nnomHocmu (KosiopuMemp) — NnpeaHas3HayYeH aAns U3MepeHust ONTUYECKON NIOTHOCTU OKpaLLEHHbIX pacTBopoB. Mcnonb3ayeTcs
npu naydeHun Tem «PacTBopbl», « CKOPOCTb XMMUYECKUX peaKkLminy, ONpeaeneHn KOHLEHTPaLMM OKpaLleHHbIX MOHOB.

Hamyuk pH npegHasHayeH Ans M3aMepeHnsi BoAOpoAHoro nokasartens (pH) BoaHbIX pacTBOPOB B pa3nmyHbIX MCCNeaoBaHMAX OGbEKTOB OKpY»KatoLLeit
cpeabl.

Hamyuk anekmponpoeodHocmu npefHasHayYeH anst U3MepeHnst yaenbHON 3NeKTPonpOBOAHOCTY XUOKOCTEW, B TOM YMCIE U BOOHbLIX pacTBOPOB
BewecTB. [TpuMeHsieTcs Npu U3y4EeHUN TEOPUM SNEKTPONIUTUYECKON ONCCOLMALNN, XapaKTEPUCTUK BOAHbLIX pacTBOPOB

TOUKA \!pocm

Hamyuk xnopud-uoHoe ncnonb3yeTcs Anst KONMYECTBEHHOTO onpeaeneHns CoaepKaHus MOHOB Xropa B BOAHbIX pacTBopax, MoyBe, NPOAYKTax NUTaHus.
K oatuuky nogkntodaeTcs noHocenekTuBHbin anektpog (MCJ) (pabounin anekTpoa), noTeHumMan KOTOporo 3aBUCKT OT KOHLIEHTpaLMy onpeaensiemMoro noHa,
B JAaHHOM criy4ae OT KOHUeHTpaumu aHnoHoB Cl. MNoteHunan MC3 onpenensitoT OTHOCUMTENBHO 3MeKTpoAa CPaBHEHUS, Kak NpaBuilo, XropcepebpsHOro.

Hamyuk Humpam-uoHoe npefHa3Ha4YeH Ans KONMYECTBEHHOro onpeaeneHns HUTPaToB B PasnNYHbIX OGbEKTax OKpy»KatoLLen cpeabl: BoAe, OBOLLaX,
pykTax, konbacHbIX N3AENUSX U T.4.

Mukpockon yugpoeoli npeaHasHa4YeH ansa usydeHust popMbl KpUCTanoB U HabnogeHNst 3a POCTOM KPUCTarsoB.

Annapam 0ns npoeedeHusi xumu4deckux peakyut (AlNXP) npeaHasHayeH Ans nonyyeHrst 1 eMOHCTPaLMM CBOMCTB TOKCUYHBLIX MapoB U ra3os . OTu
BelLlecTBa nonyyarTcs B konbe-peakrope, U Npy HarpeBaHuu (Mnu 6e3 HarpeBaHusl) ra3oobpasHble BeLLecTBa NPOXOAAT Yepes NornoTuTenbHbIe EMKOCTU
(Hacagku) ¢ pacTBopamMu peareHToB, BCTYNalT C HUMMK B peakuuio. M30bITOK ra3a nornoLwiaeTcs XXuakMuMm 1 TBEpAbIMY peareHTamu, a Takke
aKTUBMPOBAHHbBIM YrNéM. AnnaparT yalle BCero UCnonb3yoT AN NONy4YeHUs U AEMOHCTpaLUny CBOMCTB Xropa,

cepoBogopoga. lpubop dnss deMoHcmpayuu 3agUcUMOCMU CKOPOCMUXUMUYECKUX peakyull om pa3/iuyHbix ¢hakmopoe UCMONb3YyT Npu N3y4eHnn
TeMbl



«CKOpOCTb XUMNYECKON peakunn» n TennoBoro Sd)d)eKTa XUMUNYECKNX peaKLl,I/IIZ. |_|pI/I60p 0AéT BO3MOXHOCTb JKCNepnmeHTarnbHO nccrnenoBaTb BINnAHME Ha
CKOPOCTb XMMNYECKNX peaKLl,MVI cnegyowmnx CbaKTOpOBI npupoabl pearmpyromnx sewecTB, KOHUEHTpaunun pearmpyrowmnx sewecTs, nnowann roaHuLbl
pasgena Cba3 B reteporeHHbIX cuctemMax (I'IOBerHOCTI/I COMPUKOCHOBEHUA MexXAY pearnpyrowmmn BeLLl,eCTBaMVI), TemMmnepartypbl, Katann3atopa, I/IHFI/I6VITOpa.

Munemka-do3amop — npucnocobneHune, ncnonb3yemoe B nabopaTopun Ans oTMepuUBaHUsi onpeaenéHHoro oobema xnakocTu. MNMuneTku BbinyckarTcs
nepeMeHHOro 1 NOCTosiHHOro 06béma. B koMnnekTbl 06opyaoBaHUs A4S MeQULIMHCKUX KNacCcoB BXOAAT yAOOHbIE NUMNETKN- [03aTOPbl OfHOKaHamnbHbIE,
NO3BONAOLLME HACTPOUTb HEOOXOAMMBIN OGBHEM OTOMPAEMON KUOKOCTU B TPEX pasnMyHbIX AuanasoHax.

BaHsi koM6UuHUpPO8aHHasl NpefiHa3HavYeHa Ans HarpeBa CTeKMsHHbIX U hapdopoBbIX COCYA0B, koraa TpebyeTcs co3aaTb BOKPYr HarpesaeMoro cocyna
paBHOMEpPHOE TemnepaTypHoe none, n3bexaTb UCNONb30BaHNSA OTKPLITOrO NIIaMEHN U packanéHHoW anekTpuyeckon cnupanu. Kopnyc KomGuMHMpoBaHHOM
6aHu coenaH 13 antoMuHns. XXnakocTHas YacTb KOMBMHMPOBaHHOM GaHW 3aKpbIBAETCS KOMbLaMU pasnnyHoro gnameTpa.

Mpu6op Onsi nony4yeHusi 2a308 VCronb3yeTcs Ans NofyYeHns HeGonbLUMX KONMUMYECTB ra3oB: BOAOPOAA, kKMcropoaa (U3 nepokcuaa Bogopoaa),
yrrek1cnoro rasa.

Paboyvasa nporpamma no xvmmun gns 8—9 knaccos
C ucnonb3oBaHueM o6opyaoBaHus LieHTpa «To4yka pocTa»

Ha 6ase ueHTpa «To4ka pocTa» obecrnednBaeTcs peanusauus obpasoBaTenbHbIX MPOrpaMM eCTECTBEHHO-HAaY4YHOW M TEXHONOMMYECKOW HanpaBrieHHOCTEN,
paspaboTaHHbIX B COOTBETCTBUK C TpeboBaHUSAMY 3akoHoA4ATENbCTBA B chepe 06pasoBaHus U ¢ y4ETOM pekomeHaaumin PegepansHoro onepartopa
y4ebHoro npeameTta «Xnmmns».

Ob6pa3soBaTenbHasi nporpaMma no3BonsieT MHTErpupoBaTh peannsyemMble NOAXoAbl, CTPYKTYPY M CoaepKaHue npu opraHn3aumm oby4eHms xummm B 8—9
Krnaccax, BbICTPOEHHOM Ha 0a3e nboro 13 JOCTYNHbIX y4eOHO-MeToaMYecKMX komnnekcos (YMK).

Mcnonb3oBaHne obopyaoBaHns « Todka pocTa» npu peanusauum gaHHon Ol no3BonseT co3gaTtb YCnoBus:

-ONS pacLUMPEHNsT COAEPXKAHMS LLKOITbHOIO XMMWYECKOro odpasoBaHus;

-ANs1 NOBbILIEHNS NO3HABAaTENbHOW aKTUBHOCTW 00Yy4aloLLMXCS B €CTECTBEHHOHAYYHOW 06nacTu;

TOUKA \‘pocm . 5
A -ONs pa3BuTUS NMYHOCTY pebEHka B npouecce oOy4YeHUs XMMnmM, ero cnocobHocTel, hopMUpoBaHUS 1 YOOBNETBOPEHUS coLmanbHO

3HAYMMbIX MHTEPECOB 1 NoTpebHocTeN;

-an4d paGOTbI C OﬂapéHHblMM LUKOINMbHNUKaMu, opraHn3aumn nx pa3Butma B pasiimyHbIX obnacrtax 06p830BaTeﬂbHOI7I, TBOp‘-IeCKOI7I OeATenbHOCTU.

HopMbI oLeHOK 3a Bce BUAbI NPOBEpPO4HbIX paboT



«5» — ypOBEHb BbINOMHEHUS TPEOOBAHUI 3HAYNTENBHO BbILLE YAOBNETBOPUTENBHOMO: OTCYTCTBME OLIMOOK, Kak Mo TeKyLLEeMY, TaK 1 No npeablayLlemy
y4yebHOMYy maTepuany; He 6onee ogHOro Hefo4véETa.

«4» — ypOBEHb BbIMONHEHMS TPEOOBaHWIA BhiLLE YA0BMNETBOPUTENBHOIO: Hanuume 2—3 ownbok unn 4—6 Hego4EToB No Tekywemy y4eGHOMY MaTepuany;
He 6onee 2 owMBOK UNn 4 HeJOHMETOB MO NPOMAEHHOMY MaTepuany; UCMoNb3oBaHNe HepaunoHanbHbIX NPUEMOB peLleHns y4ebHol 3agayn.

«3» — AOCTaTOYHbIN MUHUMAnbHbIA YPOBEHb BbINOMHEHUSA TPEOOBaHNI, NPeabABNSAEMbIX K KOHKpeTHoM paboTe: He 6onee 4—6 owmnbok unm 10 Hego4EToB
no TekyLieMy y4ebHomy MaTepuany; He 6onee 3—5 owmnbok nnn He Gonee 8 Heao4eTOB NO NPONAEHHOMY y4eBbHOMY MaTepuany.

«2» — ypOBEHb BbINOMIHEHNS TPEDO0BaHUIN HXKE YAOBMETBOPUTENBHOMO: Hanu4yme Gonee 6 owmnbok nnn 10 HeQo4YeTOB MO TekyleMy maTtepuany; 6onee 5
owmnbok nnmn 6onee 8 HegoOYETOB MO NPOMAEHHOMY MaTepuany.

NNAHNPYEMBIE PE3YJIbTATbBI OCBOEHUA

YYEBHOIO NPEOMETA «XUMWUS» B OCHOBHOW LLUKONE

N3yyeHne Xumumn B OCHOBHOW LLKOSIE HAMpaBreHo Ha AOCTUXKE HUEe 00YYatoLMMUCS IMYHOCTHbIX, MeTanpeaMeTHbIX U NpeaMET HblX pe3yribTaToB OCBOEHMS
y4ebHoro npeamera .

JInyHOCTHBIE pe3ynbTaThl

JInYHOCTHbIE pe3yrbTaTbl OCBOEHUSI MPOrpaMMbl OCHOBHOIO 0bLlero obpasoBaHms 4OCTMralTcs B Xo4e 00y4eHns XMMUN B eAMHCTBE y4ebHon 1
BocnuTaTenbHON aestensHocTM OpraHnsauum B COOTBETCTBUM C TPAAMLMOHHBIMU POCCUACKMU COLMOKYNbTYPHLIMU U AYyXOBHOHPABCTBEHHLIMU
LIEHHOCTAIMW, MPUHSITEIMK B 0BLLECTBE NpaBunammn 1 HopMamm NoBeAEHMS, U CNOCOOCTBYIOT NpoLieccaM CaMorno3HaHUs, caMopasBUTUS U coumanmaaumnm
oby4varomxcs .

NNYHOCTHBIE pe3ynbTaThl OTpaXatoT CHOPMMPOBAHHOCTb, B TOM YKCHE B YacTu:
Mampuomu4ecko2o eocnumaHus

1. UEeHHOCTHOro OTHOLUEHMS! K OTEYECTBEHHOMY KYNbTYPHOMY, UICTOPUYECKOMY Y Hay4YHOMY Hacneauto, NOHMMaHNS 3HaYEHUSI X MUYECKON Hayku B
KM3HW COBPEMEHHOro obLLecTBa, CMOCOBHOCTU BnaAeTh AOCTOBEPHON MH(OPMaLMe 0 NepeaoBbIX AOCTUXKEHUSIX U OTKPLITUSX MUPOBOW U
OTEYECTBEHHOW XMMMU, 3aMHTEPECOBAHHO CTU B HAYYHbIX 3HAHUSIX 06 yCTpoicTBE MUpa 1 O6LLECTBa;

IpaxdaHcKko20 eocnumaHust

1. npepfcTaBneHus o coumarnbHbIX HOpMax 1 npasunax MeXrIMYHOCTHbIX OTHOLLUEHWUI B KONNEKTNBE, FOTOBHOCTM K pa3Hoo6pa3H0|7| COBMECTHOW
OeATernbHOCTU Npu BbINONMTHEHUN y‘-leGHbIX, Nno3HaBaTes1bHbIX 3aday, BbIMOJIHEHUN XUMNYECKUX SKCNMEPUMEHTOB, CO34aHNN y‘-le6HbIX NPOEKTOB,
CTpemMneHuna K B3anMONnOHNMaHntio 1 B3anMornomolLlm B rnpouecce aToN yqe6H017| 0esaTenbHOCTU; TOTOBHOCTU OLIEHMBATL CBOE MOBEAEHNE U NOCTYNKN
CBOMX TOBapVIU.I,eVI C No3nunmn HpaBCTBEHHbIX U NPpaBOBbIX HOPM C y‘-léTOM OCO3HaHUsI NOCNeaCcTBUN NOCTYIMKOB;



LjenHocmu Hay4YHO2O0 NMNOo3HaHus

1. MMPOBO33pEHYECKUX HpeﬂCTaBﬂeHMVI O BEeLEeCTBE N XUMUYECKOMN peakunn, COOTBETCTBYHOLLNX COBPEMEHHOMY YPOBHIO pa3Bu TUA HAYKU U
COCTaBIALWKNX OCHOBY AA MNOHUMaHUA CYLLHOCTU Haqu0|7| KapTUHbI MUPa; I'Ipe,EI,CTaBJ'IeHI/IIZ 00 OCHOBHbIX 3aKOHOMEPHOCTAX pa3BnTuA npupoabl,
B3aMMOCBA3AX YelioBEKa C I'IpVIpOD,HOIZ cpe,u,0|7|, O POoJSIN XM B NO3HAHNUWN 3TUX 3aKOHOMepHOCTel7I;

2. nosHaBaTeNbHbIX MOTUBOB, HaNPaBMEeHHbIX Ha NOfly4YeHNEe HOBbIX 3HAHUM MO XMMUU, HEOOXOANMBIX AN 06bACHEHNA HabnoaaeMbIX NPOLECCOB U
ABNEHUN;

3. nosHaBaTeflbHON 1 MHCbOpMaLI,I/IOHHOIZ KynbTypbl, B TOM YUCI1€ HaBblKOB CaMOCTOATENTbHOMN pa6OTbI C y‘-le6HbIMI/I TEeKCTaMu, cnpaBquon
nMTepaTypoM, OOCTYNMHbIMU TEXHUYECKUMUN CpeacTBaMu I/IH(*)OpMaLI,I/IOHHbIX TEXHOOrnm;

4. vHTepeca Kk 0By4YeHMIo 1 NO3HaHWIO, NMGO3HATENBHOCTU, FTOTOBHOCTM U CMNOCOGHOCTY K CaMo0bpa3oBaHnio, UCCreaoBaTenbCKon AeATeNbHOCTH, K
OCO3HaHHOMY BbIGOPY HanNpPaBNeHHOCTU U YPOBHS 00YyYeHUs B AanbHENLLEM;

dopmupoesaHusi Kysibmypbl 300pP08bsI

1. 0CO3HaHWsi LEHHOCTU XW3HW, OTBETCTBEHHOIO OTHOLUEHWUSI K CBOEMY 3[,0POBbIO, YCTAHOBKN Ha 340POBbIA 06pas KN3HU, OCO3HaHWS NMOCIEACTBUI U
HeNnpuATUS BPELHbIX NPUBbLIYEK (YNOTPebNeHnst ankorons, HapKoTMKOB, KypeHusl), HeobxoanmocTu cobniogeHns npaeun 6e3o0nacHOCTY Npu
obpalleHnn ¢ XMMUYECKUMW BELLLECTBAMU B ObITY 1 pearibHOM KN3HU;

Tpydoeoeo eocnumaHust

1. KOMMYHWMKATMBHOWM KOMMNETEHTHOCTU B 0BLLECTBEHHO None3Hon, y4ebHonccnenoBaTenbCkom, TBOPHECKON U APYrnX Buaax AesTenbHOCTU; MHTepeca
K NpaKTU4eCcKoMy U3ydeHnto npodeccuin 1 Tpyaa pasnmMyHoro poga, B TOM YMCIe Ha OCHOBE NPUMEHEHUS NPEAMETHBIX 3HaHWUIA MO XMMUN,
OCO3HaHHOrO BblibOpa NHAMBUAYANbHON TPAeKTOPMU NPOACIKEHNS1 0Opa30oBaHNsi C Y4ETOM TIMYHOCTHBIX MHTEPECOB U CMNOCOBHOCTU K XUMUMK,
06LEeCTBEHHbIX MHTEPECOB 1 NOTPeBHOCTEN;

SOKosio2u4eckoz20 eocriumaHusi

1. 3KOMorMyecku LenecoobpasHoro OTHOLLEHWUS K MPUPOOE Kak MCTOYHUKY XXM3HN Ha 3emIie, OCHOBE €€ CyLLLeCTBOBaHNSA, MOHMMAHWS LEHHOCTU
340poBoro 1 6esonacHoro obpasa >u3Hu, OTBETCTBEHHOIO OTHOLLEHNS] K COBCTBEHHOMY (PU3NHECKOMY M MCUXMYECKOMY 340POBLI0, OCO3HaHNSA
LeHHOCTU cobrtogeHns npasmn 6e3onacHoro noBefeHUs Npy paboTe ¢ BELWEeCTBaMM, a Takke B CUTyauusix, YrpOXaroLmMX 340P0BbI0 U KU3HU
noaen;

2. CMOCOGHOCTM MPUMEHSITb 3HAHWS, NMOSyYaeMble NPV U3YYEHUM XUMUW, NS PELLEHUS 3a4ad, CBA3AHHbIX C OKpY»KaloLLEeN NPUPOAHON cpeaom,
MOBbILLUEHWNSI YPOBHSI 3KONOrMYECKON KynbTypbl,0CO3HaHUS r1106anbHOro xapaktepa aKonormyeckMx npobrnem u nyTen ux pelleHnst nocpeacTeom
METOA0B XUMWUMU;

3. 3KONOrM4YecKoro MblLLUSTEHUS, YMEHUNA PyKOBOACTBOBATLCA UM B no3HaBaTelbHOMN, KOMMyHVIKaTVIBHOVI N couunanbHOM npakTuke.



MeTanpenmeTHble pe3ynbTaThbl

B cocTtaBe MeTanpeamMeTHbIX pe3yrnbTaToB BblAENAKT 3Ha4YMMble N4 (*)OpMI/IpOBaHI/IFI MUPOBO33PEHNA O6LI.I,eHay\-IHbIe NOHATUA (SaKOH, Teopud, npnHUUM,
rmnoTesa, CbaKT, cucrtema, npouecc, skCnepumMmeHT 1 ﬂ,p.), KOTOpPbI€ NCNOJIb3YKTCA B €eCTECTBEHHOHAaY4YHbIX y‘-le6HbIX npeamMmeTax U no3BosArT Ha OCHOBE
3HAHUN U3 3TUX npegmMmeToB d)OpMVIpOBaTb npeancrasrieHne o LLenocTHomn Haqu0|7| KapTuHe Mmupa, n yHmBepcalibHble y‘-le6HbIe nencreuns (I'IO3HaBaTeJ'IbeIe,
KOMMYHUKaTUBHbIE, perJ'IFITVIBHbIe), KOTOpblEe obecneunsaroT (*)OpMI/IpOBaHI/Ie FOTOBHOCTU K CaMOCTOATENIbHOMY MJ1aHNPOBAHUIO N OCYyLLIECTBI1EHUNIO yqe6H017|
neATernbHOCTH.

MeTanpe/:lmeTHue pe3ynbTatbl OCBOEHUA o6paaoBaTean017| nporpamMmmbl Mo XMMUK OTpaXKatoT oBlageHne yHmeepcalribHbIMU NO3HaBaTesIbHbIMU
OENCTBUAMM, B TOM YUCHIE:

BasoebIMu ffo2u4deckumu elicmeusimu

1. yMeHMeM Ucnonb3oBaTh NPUEMbI NOTMYECKOTO MbILLMEHWUS MPY OCBOEHWUM 3HAHMI: PacKpbIBaTb CMbICIT XMMUYECKUX MOHATUIA (BbIAENSATb UX
XapakTepHble Npu3HakW, ycTaHaBnMBaTb B3aMMOCBSI3b C APYrMMU NMOHATUSIMU), UCNOMb30BaTb NOHATUS Ast 06 bACHEHUS OTAENbHbLIX (DAKTOB U
ABMEHUI; BbIOMpaTb OCHOBaHMS U KpUTEPUM AN KnaccudurKaLuum XMMUYECKUX BELLLECTB M XUMUYECKUX PeaKLUii; ycTaHaBNMBaTh NPUYNHHO-
CreACTBEHHbIE CBA3M MEXAY OGbEKTaMM U3YYEHUS; CTPOUTL NTOrMYECKUE paccyXaeHust (MHOYKTUBHbIE, AeQYKTUBHbIE, MO aHanorum); genatb
BblBOAbI! M 3aKMOYEHUS;

2. YMEeHNeM NpuMeEeHATb B npouecce no3HaHnAa CMMBONiN4eckme (3HaKOBbIe) Moaesnun, ncnorb3dyemMmble B XMMUK, I'Ip606pa3OBblBaTb LLINPOKO
npuMeHdaemMble B XM MOoderbHble npeacTtaBleHna — XUMWYECKUWN 3HAK (CVIMBOJ'I snemeHTa), Xnmmnyeckaa (bopmyna N ypaBHeHUe XUMUNYECKON
peakumn — npu peeHnmn yLIe6HOI'IO3HaBaTeJ'IbeIX 3apjayd; C y‘-IéTOM ATUX MOAENbHbIX Hpeﬂ,CTaBﬂeHMVI BbIABNATb U XapaKTepmn3oBaTb
CyLlleCTBEHHbI€ NMPU3HaKN N3yvaembixX 00BEKTOB — XUMUYECKNX BELLLECTB U XUMNYECKNX peaKu,m7|;

ba3oebiMu uccriedosamesibCKUMuU deticmeusimu

1. ymMeHMeM Ucnonb3oBaTb NOCTABMNEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HaHUS, a TakKe B Ka4EeCTBE OCHOBbI A1 POPMUPOBAHNS MMMOTESbI
Mo NpoBEpPKe NPaBUITbHOCTU BbICKa3bIBAEMbIX CY>KAEHWN;

2. npuobpeTeHne onbiTa No NiIaHNPOBAHMID, OpraHM3auUmn 1 NPOBEAEHMIO YYEHUYECKMX SKCMEPUMEHTOB: YMEHNe HabnoagaTh 3a X0 A0M Mpouecca,
CaMOCTOSITENbHO MPOrHO3MPOBaTb €ro pesyrnbTaTt, OPMyNMpoBaTb 0006LLEHMS U BbIBOALI MO pe3ynbTaTtam NpoBeAEHHOMO OnbiTa, UCCNeaoBaHns,
COCTaBNATbL OTYET O NpoAenaHHon padoTe;

Pa6omoli ¢ uHgpopmayuel

1. ymeHueM BbIOMpaTb, aHANM3MPOBaTb U MHTEPNPETUPOBATL MH (DOPMALMIO Pa3NNYHbIX BUAOB U (hOPM MpeacTaBreHnst, Nonyvyaemyto U3 pasHbixX
MCTOYHUKOB (Hay4YHOMOMyssipHasi nMTepaTypa XMMMYECKOro CoAepkaHnsi, CnpaBoyHble Nocobusi, pecypcbl VIHTepHeTa);

2. YMEHNEM MPUMEHATL pasrninyHble MeToAbl U 3arnpocChbl Npu no Ncke n 0T60pe Mchopmauvm N COOTBETCTBYHOLNX OAHHbIX, HeobxoaMMmbIX Ans
BbIMNOJIHEHUA y‘-IeGHbIX M NMo3HaBaTesIbHbIX 3ada4 onpep,enéHHoro TMNa; an06peTeHV|e onbiTa B 06nactu ncnonb3oBaHus VIH(*)OpMGLI,MOHHO-
KOMMYHUKaTUBHbIX TEXHOIOorMn, oBnageHne KyJ'IbTypOI;I aKTUBHOIo ncnosfib3oBaHNA pas3iiMyHbIX NOUCKOBbLIX CUCTEM,



3. YMEeHUneM ncnonb3oBaTb 1 aHann3npoBsaTb B npouecce yqe6H0|7| N ncecnenoBaTenbCKon OesATensHOCTH Mchopmau,mo O BIMUAHUN NPOMbILLUITEHHOCTH,

CernbCKOro X03sCTBa 1 TPaHCNopTa Ha COCTOsIHME OKpY»KatoLLe NPUPOAHONM cpeab;

YHueepcanbHbIMU KOMMYHUKamueHbIMU delicmeusimu

1.

YMEeHneM 3adaBaTb BOMPOCHI (B xofge guanora u/unu ,EI,I/ICKyCCI/II/I) no cyuwlecTtBy o6cy>|<,u,aeM0|?1 TEMbl, q.)OpMyJ'IMpOBaTb CBOU npeanoXexHund
OTHOCUTEJ1bHO BbIMOJTHEHUA I'Ipe,El,J'IO)KeHHOIZ 3agayu;

npmo6peTeHMe OnbiTa Npe3eHTaunn pe3ynbTaToB BbIMOJIHEHNA XUMNYECKOro 3KCnepmnmMeHTa (na6opaTopHoro OonblITa, na6opaTopH0|7| pa60TbI no
nccrneoBaHUK CBONCTB BELLECTB, yqe6Horo I'IpOGKTa);

3aMHTEpPEeCOBaHHOCTb B COBMECTHOW CO CBEPCTHMKAMU NMO3HaBaTENbHOM U NCCneaoBaTenbCkon AeATENbHOCTM NPU PeLLEHUN BO3HUKAKOLLIMX
npobnem Ha ocHoBe y4€Ta 0BLLMX MHTEPECOB 1 COrnacoBaHUs No3nuUmMin (06CcyKaeHnsi, 0BMeH MHEHUAMU, «MO3rOBble LUTYPMbI» U AP.);

YHueepcanbHbIMU pe2yrismueHbIMuU delicmeusimu

1.

2.

YMEHMEM CaMOCTOSITENBHO OnpeaensiTe Lenn AesTeNnbHOCTH, NiaHMpoBaTh, OCYLLECTBNSATL, KOHTPONMPOBaTL 1 NPU HEOBX0AUMOCTU
KOPPEKTUpOBaTb CBOK AesATENbHOCTL, BbiGUpaTh Hanbonee apekTUBHbIE CNOCOOLI peLleHNs y4e6HbIX U No3HaBaTeNbHbIX 3aa4, KOPPEKTUPOBaTb

NPeAnoXeHHbIA anropuTm AeACTBUN MPU BbINOSTHEHUN 3a4aHUA C YYETOM MOMYYEHUSA HOBLIX 3HAHWI 00 n3y4yaemblx 0ObeKTax — BeLLecTBax u
peakumsx;

YMEHUEM NCNOoNb30BaTh U aHalnn3npoBaTb KOHTEKCTbI, npeanaraemMmble B yCIOBUA 3aaHun.

lMpeameTHble pe3ynbTaThl
B cocTaBe npeaMeTHbIX pe3yrnbTaToB MO OCBOEHMIO 0083aTENbHOIO coaepKaHusl, yCTaHOBNIEHHOIO AaHHOM NPUMEPHON paboyer NporpaMmmon, BblAENAIOT:

OCBOEHHbIEe 00Y4aLLMMNCS HayYHble 3HaHUS, YMEHNS 1 Crocobbl AeNCTBUI, cneuuduyeckue ans npeameT Hov obnacT «XumMusi», BUAbl 4eSTENbHOCTH No
MONYYEHUI0 HOBOIO 3HaHWS, ero UHTEpNpeTauun, NPeobpasoBaHNo U NPUMEHEHMIO B Pa3fnMyHbIX Y4EOHbIX M HOBbIX CUTYaLIMSIX.

MpeameTHble pe3ynbTaTthl NpeAcTaBneHbl No rogamM 0by4YeHns 1 oTpaxatoT COOPMMPOBAHHOCTL Y 00yYatoLWMXCS CrieayoLwmnx YMEHWUN:

8 KITACC

1.

packpbi8amb CMbICIT OCHOBHbLIX XMMUYECKUX NMOHSTUIA: aTOM, MONeKyna, XMMUYECKUA 3NTIEMEHT, NPOCTOe BELLECTBO, CII0XKHOE BELLECTBO, CMECh,
BaNeHTHOCTb, OTHOCMTENbHAsA aTOMHas 1 MOJIeKyrnsipHasi Macca, KofIn4ecTBO BELLECTBA, MOJlb, MONSipHasi Macca, MacCcoBast 405l XMMUYECKOro
3N1eMeHTa, MOnSIPHbIN 0OBbEM, OKCUA, KACINOTa, OCHOBAHME, COJb, 3NIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCIEHUST, XMMUYECKas peakumsi, TEMMOBOW
aphekT peakummn, knaccudmkaumnsa peakumm, XmMmmnyeckas cBsasb, pacTBoOp, MaccoBasi 40N BeLlecTBa B pacTBOPE;

usrimrocmpuposamses B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NOHATUN (CM .. 1) N NPUMEHATb 3TN NMOHATUA NPU oNMcaHun BelecTB N X I'IpeBan.l,eHVIVI;

ucriornib3o8amb XUMU4eCKyro CUMBOJINKY OJ1A COCTaBl1ieHUA (bOpMyJ'I BelecTB U ypaBHeHI/II7I XNMNYECKNX peaKLl,VIVI;



10.

11.

onpeaenﬂmb BaneHTHOCTb aTOMOB 3J1EMEHTOB B 6I/IHaprIX coeanHeHNAX; cTeneHb OKUCIEHNA 3NTEMEHTOB B 6I/IHaprIX COeaNHEHUNAX]
NpUHaANeXHoOCTb BeLUeCTB K onpe,qenéHHomy Knaccy CoefIHEHUN Mo q)opmynaM; BN, XMMUYECKOWN CBSA3N (KOBaJ'IeHTHaFI n I/IOHHaFI) B
HeopraHn4eCcknx coegunHeHunsaXx,

packpbieamb cMbic/T nepnogudeckoro 3akoHa [. . MeHgeneesa: 4eMOHCTPUPOBATL NOHMMaHNE NEPUOANYECKON 3aBUCUMOCTM CBOWCTB
XUMUYECKNX SNEMEHTOB OT UX MOSOXEHUS B NEPUOANYECKON CUCTEME; 3aKOHOB COXPaHEHMST MacChbl BELLLECTB, NMOCTOSAHCTBA COCTaBa, aTOMHO-
MOINEKYNSAPHOro y4eHus, 3akoHa ABOragpo; onuchki8ambs U Xxapakmepu3ogams TabnuyHyo (oopMy NEPUOANYECKON CUCTEMbI XMMUYECKMX
3M1EMEHTOB: pasnunyaTtb NOHATUS «rnaeHas noarpynna (Arpynna)» n «nobovHasi nogrpynna (brpynna)», mansie n 6onblime

nepunoapl; cCoomHocume 0603Ha4YeHMs], KOTOpble MMetoTCs B Tabnuue «leprnoanyeckas cuctema xmmmyecknx anemeHToB [. . MeHaeneeBay ¢
YNCITOBLIMU XapaKTEPUCTUKAMM CTPOEHUS aTOMOB XUMUYECKMX SIEMEHTOB (COCTaB U 3apsa a4pa, obLee YMcno anekTpoHOB U pacnpegeneHme nx
MO 3NEKTPOHHbIM COSAM);

Kraccughuyuposame XMMNYeCKMe aNeMeHTbl; HeOpraHnyeckMe BeLLeCTBa; XMMUYECKMe peakumm (No YNCny 1 CoCTaBy y4acTBYIOLWUX B peakumnn
BeLLeCTB, No TennosBoMy addexTy);

xapakmepu3sosams (ornucbieams) obLuMe XMMUYECKNE CBOMCTBA BELLECTB PasfMYHbIX KNaccoB, NOATBEPXKAas onvucaHue npume pamm
MOJEKYNSPHbIX YPaBHEHU COOTBETCTBYIOLLMX XMMUYECKUX peakUmid;

rpoecHo3uposamhe CBOMCTBa BeLeCTB B 3aBUCUMOCTM OT UX KAYECTBEHHOIO COCTaBa; BO3MOXHOCTH npoTekaHnAa XMMU4eCKux npe Bpal.l.l,eHVIVI B
pPa3nn4HbIX yCroBUAX;

8bI4UC/ISIMb OTHOCUTENBHYH MOSEKYISAPHYIO U MOSSIPHYIO MacChbl BELLECTB; MAacCOBYIO AOS0 XMMUYECKOTO 3fieMeHTa no hopMyre CoeaAnHEHUS;
MacCOBYIO [Oft0 BELECTBA B paCTBOPE; MPOBO AWTb Pacy&Thbl MO YpaBHEHMIO XMMUYECKON peakumu;

MPUMEHSIMb OCHOBHbIE OnepaLmm MbICITMTENbHON OeATENbHOCTU — aHanu3 U CUHTe3, cpaBHeHne, 0600bLLeHne, cucteMaTmaaumio, Knaccudukaumto,
BbISIBIEHNE NPUYMHHOCIEACTBEHHbIX CBA3EN — ONS M3YYEHMS1 CBOMCTB BELLECTB U XMMUYECKUX peakLnii; eCTECTBEHHOHAYYHbIE METOAbI MO3HAHUS
— HabniogeHne, n3aMepeHne, MogeNUpPoOBaHMNe, SKCNEPUMEHT (pearibHbIN 1 MbICIIEHHbIN);

criedosamp NpaBuiam NONb30BaHNST XMMUYECKOM NOCYA0N 1 nabopaTopHbIM 060pyaoBaHNeM, a Takke npasunamM obpalleHns C BellecTBamu B
COOTBETCTBMM C UHCTPYKLMSAMU MO BbIMOMHEHWNIO MabopaTOpPHbIX XMMUYECKNX OMbITOB MO MOMyYEeHNo U cobnpaHmnio razoobpasHbix BELLECTB
(BOQOPOAA 1 KMcnopoaa), NPUroToBMEHMIO PAaCTBOPOB C OnpeaeriEHHON MacCoBOKW AONen pacTBOPEHHOIO BELLECTBA; NiaHMpoBaTh U NPOBOANTb
XMMUYECKME IKCTIEPUMEHTbLI MO Pacno3HaBaHUI0 PacTBOPOB LLENoYel U KUCMOT C MOMOLLbIO MHAMKATOPOB (NakMyc, heHondgTanernH, MeTUIopaHx n
Ap.).

9 KITACC

1.

packpbigamb CMbIC/T OCHOBHbIX XUMNYECKNX NMOHATUN: XUMUYECKUIA AMEMEHT, aTOM, Mornekyna, NoH, KaTUOH, aHNOH, NPOCTOE BELLECTBO, CITOXXHOE
BelweCTBO, BalleHTHOCTb, 3J1IEKTPOOTPUNLATENIbHOCTb, CTENEHb OKUCITEHUA, XUMN4YEeCKada peakuna, XuMmmyeckaa CBA3b, TennoBom SCb(beKT peakuyunn,
MOIJ1b, MOJ'IFIprIVI 0OBEM, PacTBOpP, ANEKTPONINTbI, HEANEKTPOITNTLI, ANTEKTPONTUTUHECKaA anccounauuna, peakummn MOHHOro obmeHa, O6paTI/IMbIe n
HeO6paTVIMbIe peakunn, OKUCnnTeribHoOBOCCTaHOBUTESIbHbIE peaKUunn, OKUCINTENTb, BOCCTAHOBUTEITb, OKUCITIEHNE N BOCCTaHOBIIEHUE, anyioTponn4,



10.

11.

12.

13.

amMdOTEPHOCTb, XMMMYECKas CBA3b (KOBaNEeHTHas, MOHHas, MeTannmyeckas), Kpucrannmyeckas pellérka, Kopposvsi MeTansos, Ccrnasbl; CKOPOCTb
XUMUYECKOW peakumu, npeaensHo aonyctumas KoH ueHtpauusa (MOK);

usriirocmpuposams B3aMOCBA3b OCHOBHbIX XUMUYECKNX MOHATUN (CM. I'I.1) N NPUMEHATb 3TN NOHATUA NPU ONMCaHNN BELLECTB N UX I'IpeBpaLLl,eHVIVI;
ucriosib3o8amb XMMNYECKY0 CUMBOJINKY O51A COCTaBl1€HUA CbOpMyJ'I BeLlecCTB n ypaBHeHvu7| XUMNYECKNX peaKLl,MI;l;

onpedesisimb BanNeHTHOCTb U CTeneHb OKUCIEHUS XMMUYECKUX 3NIEMEHTOB B COEAMHEHMAX PasNUYHOro COCTaBa; NPUHaANEXHOCTb BELLECTB K
onpeaenéHHoMy Knaccy coevHEHUn No hopmyrnam; BUa XMMUYECKOW CBSI3W (KOBaneHTHasl, MOHHasi, MeTannuyeckasi) B HeOpraHM4YecKkmnx
COEMHEHVAX; 3apsa MOHA MO XMMUYECKo (hopMyrie; XxapakTep cpefbl B BOAHbIX pacTBOpax HEOPraHUYECKUX COEAMHEHWI, TUM KPUCTaNNNYeCcKomn
PELLETKM KOHKPETHOrO BELLECTBA;

packpbieame CMbIC/T nepuoandeckoro 3akoHa [. 1. MeHgeneeBa 1 4eMOHCTPMpPOBATh €ro

MOHUMaHWe: onucCbi8amb U Xxapakmepu3zogams TabrnuyHyo popMy Nepuognyeckon CUCTEMbI XMMUYECKNX ANIEMEHTOB: pasnnyaTb NOHATUS «rMaBHas
nogrpynna (Arpynna)» un «noboyHas nogrpynna (bpynna)», manbie n 6onblume nepuoapl; COOMHOCUMb 0603HAYEHWS, KOTOPbIE UMEIDTCS B
nepuogmyeckon Tabnuue, ¢ YNCNOBbIMM XapakTepUCTUKaMy CTPOEHUSA aTOMOB XMMUYECKUX 3rIeMEHTOB (COCTaB M 3apsa a4pa, obliee ymucno
3MEKTPOHOB 1 pacnpeaeneHne Nx no reKTPOHHBLIM CrosIM); 06BSCHSIMb 0BLLME 3aKOHOMEPHOCTU B M3MEHEHNW CBONCTB 3NIEMEHTOB U UX
coeViHeHWI B Npefenax marnblX NepuoaoB U rMasHbIX NOArPYNmn ¢ y4ETOM CTPOEHWUS X aTOMOB;

Knaccuguyuposams XMMUYECKNE ITIEMEHTbI; HEOpPraHWYeCcKNe BELLLECTBA; XMMUYECKNE peakuun (Mo YMCIy U COCTaBy y4acCTBYIOLLMX B peakumu
BELLLECTB, N0 TENNoBOMY 3P EKTY, N0 U3MEHEHMIO CTENEHEN OKUCTIEHUSI XUMUYECKUX SNTEMEHTOB);

xapakmepu3ogsams (orucbieams) obLLe XMMUYECKNE CBOWCTBA BELLECTB PasfMYHbIX KNaccoB, NOATBEPXKAAs onucaHue npume pamm
MOEKYNSAPHbIX U MOHHbIX YPaBHEHUI COOTBETCTBYIOLLNX XUMUYECKUX peakumii;

cocmaesisime YpaBHEHUS 3MEKTPONUTUYECKON NCCOUMaLNM KACNOT, LWenoYvern 1 Conen; NomHble U COKPaLLEHHbIE YpaBHEHNS peakunili MIOHHOTO
obMeHa; ypaBHEHMS peakunin, MOATBEPKAALWMX CYLLECTBOBAaHME FEHETUYECKOW CBA3N MEXAY BELLECTBaMUN pasfNYHbIX KITacCoB;

packpbieams CyLLHOCTb OKMCIUTENbHOBOCCTAHOBUTENbHLIX peakLuii MoCpeCTBOM COCTaBIIEHMST SMEKTPOHHOrO 6anaHca 3aTux peakumii;

npoecHo3uposamse CBOWMCTBa BELECTB B 3aBUCUMOCTM OT UX CTPOEHUA; BOSMOXHOCTWU NpOTEeKaHNA XMMNYEeCKNX npespatleH nn B pa3nn4yHbIX
YCINOBUAX;

8bIYUCIISIMb OTHOCUTENBHYIO MOMEKYNSIPHYHO U MOJISIPHYIO MacChl BELLECTB; MacCOBYH A0 XMMUYECKOro 3rieMeHTa no hop Myrie COeANHEHUS;
MacCOBYIO [IONi0 BELLECTBA B pacTBOPE; NPOBOAUTb PACUEThI MO YPaBHEHMIO XUMUYECKOW peakLnu;

criedosamp NpaBuiam Nofib30BaHNST XMMUYECKO NOCYA0N 1 nabopaTopHbIM 060pyaoBaHNEM, a Takke npasunamM obpalleHns ¢ BelecTBaMmm B
COOTBETCTBMM C UHCTPYKLMSMU MO BbINOMHEHWNIO NabopaTOPHbIX XMMUYECKNX OMbITOB MO MOMyYeHUo U cobnpaHnio razoobpasHbIX BELLIECTB
(ammmaka n yrnekmcnoro rasa);

I'IpOSOOUfTIb peakuunn, nogrsepxparoume Ka4yeCTBEHHbIN CO CTaB pa3finyHbIX BEWECTB: pacno3HaBaTb OMbITHbIM I'IyTéM xnopwag 6pOMVI,C1, mnoaunag,
Kap6OHaT, (bOC(baT, CUInuKar, Cyﬂb(baT, TMAPOKCUANOHDbI, KaTUOHblI aMMOHNA N NOHbI N3YYEeHHbIX MeTarrioB, NPUCYTCTBYKOLWKME B BOOHbIX paCTBOpax
HeopraHn4eckmnx BeLllecTB;



14. npumeHsIMb OCHOBHbIE Onepauny MbICIIMTENbHOM AEATeNbHOCTU — aHanu3 U CUHTE3, CpaBHeHNe, 0606LeHNe, cucTemaTnsaumio, BbisiBNieHne
NPUYNHHOCHEACTBEHHBIX CBSA3E — A1 M3YYEHWUsi CBOMCTB BELLECTB M XMMUYECKUX peakUmii; eCTeCTBEHHOHaYYHble MeToAbl MO3HAHWSA —
HabntogeHve, M3aMepeHne, MoaenupoBaHne, SKCNEPUMEHT (pearibHbI U MbICIIEHHBIN).

COOEPXAHWME YYEBHOIO NPEOMETA «XUMWA» MO TOOAM N3YYEHUA 8 KINACC
MNepBoHavYanbHbIe XMMUYECKNE NOHATUSA

I'Ipep,meT xumun. Ponb XxMMnm B M3HK YenoBeka. Tena n BewecTtea. Pusnyeckne cBomcTea BELLECTB. ArperaTHoe cocTosiHue BeLecTs. MNoHaTne o
MeTodax MNOo3HaHUA B XUMUKN. XNMUS B CUCTEME HaykK . YucTble BewlecTBa 1 cmecu . Cnocobbl pasgeneHuns cmecen .

ATOMBbI 1 MONnEeKynbl. Xummyeckne anemeHTbl. CUMBOMbI XMMUYECKUX SNEMEHTOB. npOCTbIe N CNnoXHble BeLLEeCTBA. ATOMHOMOJ'IeKyJ'IFlpHOG y4eHune.

Xummnyeckas (*)OpMyJ'Ia. BaneHTHOCTb aTOMOB XMMUYECKNX 3NIEMEHTOB. 3aKOH NOCTOSIHCTBA COCTaBa BeLLeCTB. OTHocuTENbHasa aTomMHasa macca.
OTHocuTenbHas MOneKyrndapHaa Macca. MaccoBas [0onsi XMMUYECKOro afIEMEHTa B COEAUHEHUN.

dusnyeckne N XMMmnyeckne aBneHns. Xmmmyeckasi peakums n eé€ npusHakm. 3akoH COXpaHEHNS MaccChl BELLECTB. XMMnyeckne ypaBsHeHusi. Knaccmgumkauus
XUMUYECKNX peakuuin (COeanHEHWS1, pasnOXeHNs, 3amMeLLEHNS).

XUMWNYECKNIA SKCMIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYAON, C NpaBmnaMm paboTkl B nabopaTtopum 1 npuémamm obpalleHms ¢ nabopatopHbIM
obopyaoBaHNEM; N3yYeHME 1 onncaHne PU3nYeCcKMX CBOMCTB 0Opa3LI0OB HEOPraHNYECKNX BELLECTB; HabnoaeHne uanyeckmnx (nnaBneHne Bocka, TasHue
nbAa, pacTMpaHue caxapa B CTYMKe, KUMeHWe U KOHAEHCaUns Boabl) U XMMUYECKMX (ropeHne CBeYM, NpoKanvMBaHue MeQHOWM NMPOBOSIOKU, B3aNMOOENCTBME
Mena C KUCNOTOWN) ABMEHWIA, HabniogeHne 1 onMcaHme NpM3HaKoB NPOTEKAHMST XMMUYECKUX peakumii (pasnoxeHne caxapa, B3auMogencTemne cepHom
KMCNOTbI C Xxnopuaom 6apusi, pasnoxeHue rugpokcuga meam (l) npu HarpeBaHuuM, B3auMogencTeme xenesa ¢ pacteopom conv meau(ll)); nayvenne
cnocoboB pasgeneHnsi cmeceln (C NOMOLLbI0 MarHuTa, unbTpoBaHWe, BbiNapuBaHue, ANCTUNNALUMS, XPOMaTo rpadus), NPOBEAEHMNE OYUCTKN NMOBAPEHHOM
conu; HabngeHne 1 onvcaHne pesynbTaToB NPOBEAEHUS OMbiTa, UMMIOCTPUPYHOLLErO 3aKOH COXPaHEHMST MacChl; co3daHue Mogenen Monekyn
(WwapocTtepXHeBbIX) .

BaxHenwmne npegcraBuTenu HeOpraHM4YeCKUX BellecTs

Bosgyx — cmech rasoB. CoctaB Bo3ayxa. Kucnopog — anemMeHT 1 NpocToe BelecTBo. HaxoxaeHne knucnopoaa B npupoge, gusndeckme u XuMmyeckmne
cBowicTBa (peakumn ropenus). Okenabl. MNMpumMeHeHne kucnopoaa. Cnocobbl nonyYyeHns kucnopoaa B nabopatopum 1 npombiuneHHocTn. KpyrosopoTt
kucnopoga B npupoge. O30H — annoTponHas Moavdurkaums Kucrnopoaa.

Tennoson aphekT XMMNYECKon peakunm, TEPMOXMMUYECKNE YPaBHEHNS, K30 N SHOOTEPMUYECKME peakumn. TONNMBO: Yronb 1 MeTaH. 3arpsasHeHne
BO3Ayxa, yCUNeHne napHUKOBOro agpdpexTa, paspyLleHe 030HOBOIO CIlos .

Booopoa — aneMeHT n npocToe BellecTBo. HaxoxaeHne Bogopoaa B npupoae, husmyeckme n XuMn4eckne CBoOMCTea, NpUMeHeHne, cnocobbl NonyyYeHust.
CocTaB K1CcnoT 1 conen .

KonunuectBo BewecTtsa. Monb. MonspHas macca. 3akoH ABoragpo. MonsipHbii 06bEM rasoB. PacyéTtbl N0 XMMUYECKMM YypaBHEHUSIM.



dusunyeckne ceoncTea Boabl. Boga kak pactBoputens. PactBopbl. HacbIWweHHbIE U HeHacbILEeHHblE pacTBOPbLI. Pacmeopumocms eeuwecms 8
eo0e." MaccoBasi jonsa BellecTsa B pacTBope. XMumMuyeckne ceoicTea Boabl. CoctaB ocHoBaHWI. Ponb pacTBOPOB B NMPUPOAE U B XKU3HWU YernoBeka.
KpyroeopoT Boabl B Npupoae. 3arpsisHeHne npupoaHbix Bod. OxpaHa u o4mcTka NpupoaHbIX BOA,.

KJ'IaCCI/ICbVIKaLI,VIFI HeopraHn4eckmx coeanHeHunn. Okcnapl. KJ'IaCCI/ICbI/IKaLI,I/IFI OKCMAOoB: coneo6pa3yrou_w1e (OCHOBHbIe, KMCIOTHbIE, aMCbOTeprle) n
Heconeo6pa3y}ou.|.v|e. HomeHKnaTypa okcmaos (Me)K,EI,YHapO,D,HaFI n TpI/IBMaJ'IbHaFI). dursmyeckne n XMMMYeckne CBOMCTBa OKCUOOB. I'Ionyqume.

OcHoBaHus1. KJ'IaCCMCbVIKaLl,I/IFI OCHOBaHUI: LWENOYM U HepaCcTBOpPUMble OCHOBAHUA. HomeHKnaTypa OCHOBaHWM (Me>|<p,yHapo,u,Haﬂ n TpI/IBI/IaJ'IbHaFI).
dunsmyeckne n xMMmnyeckme CBOMCTBa OCHOBaHWN. I'Ionyqume OCHOBaHUN.

Kucnotbl. Knaccudumkaums kucnot. HomeHknatypa KucnoT (MexayHapoaHas v TpuBmarnbHas). dusnyeckne n Xummyeckme CBonCTea kucnort. Pag
aktmBHocTu metannos H. H. beketosa. [ony4eHue kucnor.

Conun. HomeHknatypa conewn (MexgyHapogHas u TpuBmanbHas). Puanyeckne n xmmmyeckme cBoncTea conen. Cnocobbl NoNydeHns conen.
"eHeTMYecKasi CBA3b MeXAy Krnaccamu HEOPraHNYECKUX COeaUHEHW.

XMMWNYECKNIA SKCMIEPUMEHT: KaYECTBEHHOE ONpeaerneHme cogepKaHmsa KUCnopoaa B Bo3ayxe; nomnyvyeHne, cobmpaHue, pacno3HaBaHue U n3yvyeHne CBONCTB
Kucnopoga; HabnogeHve B3auMoaencTens BELLECTB C KUCIOPOAOM M YCIOBUSA BO3HMKHOBEHMWS U NPeKpaLleHnsa ropeHus (noxapa); 03HakoMeHme ¢
obpasLamMm OKCHMOoB M onncaHue Ux CBOWCTB; Nofy4veHne, cobupanmne, pacno3HaBaHue N n3yyeHve CBOMCTB Bogopoaa (ropeHune); B3aumonencreme
Bogopoaa ¢ okcngom meau(ll) (BO3MOXHO MCMONb30BaHWE BUAeOMaTepmnarnos); HabnogeHne 00pasLOB BELLECTB KOMYeCTBOM 1 MOSb; UccrnegoBaHue
0CODOEHHOCTEN pacTBOPEHUS BELLLECTB C pasnn4yHOW pacTBOPUMOCTLIO; MPUIrOTOBIEHWE PACcTBOPOB C ONpeaenéHHO MacCOoBOWM A0Ne paCTBOPEHHOIO
BELLECTBA; B3auMoaencTeme BoAbl C MeTannamm (HaTpuem u kanbumem) (BO3MOXHO UCNONb30BaHNE BUAEOMaTepUarnoB); onpeaeneHme pacTBOPOB KUCIOT
W Weno4ven ¢ NomoLLbo MHAMKATOPOB; UccrneaoBaHne obpasLoB HEOPraHNYeCcKUX BELLECTB pa3 NNYHbIX KIaccoB; HabnogeHne N3aMeHeHNs: OKpacku
WHONKATOPOB B pacTBOpPaXx KUCIOT U LLIENoYen; n3yvyeHne BzammoaencTeust okcn ga megu(ll) c pactBopom CepHOM KUCMOTbI, KUCIIOT C MeTannamn, peakummn
HeWTpanu3aumm; nony4eHne HepacTBOPMMbIX OCHOBaHWUI, BbITECHEHNE OAHOIO MeTansa ApyrMMm U3 pacteBopa COJSN; peLLEHME SKCNepPUMEHTaNbHbLIX 3adad
no Teme «BaxHewnLume Knaccbl HEOPraHMYeCKNX COeANHEHNINY.

Mepuopgnyeckun 3aKOH M Nnepuognyeckas cnctema xummyeckmnx anemeHToB [1. U. MeHgeneeBa. CTpoeHMeaToMOB.
Xumunyeckasi cBA3b. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuun

MepBble NONbITKM KnaccuukaLmm XMMUYECKUX SNEMEHTOB. [OHATME O rpynnax CXOAHbIX 3MIEMEHTOB (LUENOYHbIE U LEeNoYHO3EMENbHbIE MeTansbl,
rasnioreHbl, MHEPTHbIE rasbl. ANEeMeHTbI, KOTopble 06pa3sytoT amOTEPHbIE OKCUAbI U TMAPOKCUAbI.

Mepnoanyeckun 3akoH. Nepuoguyeckasa cuctema xmmmndecknx anemenToB [. . Mengeneesa. Bugbl Tabnuupbl «leprnognyeckas cuctema XMMMYECKNX
anemeHToB [1 . N . MeHgeneeBa» . Mepuroabl 1 rpynnbl . PU3nyecknii CMbICi NOPSIAKOBOro HOMepa, HOMepPOB Nepy Ofa W rpynmnbl ArIeMeHTa .

CTtpoeHne atomoB. CocTaB aToMHbIX siaep. M3oTonbl. AnekTpoHbl. CTpoeHne 3neKTPoHHLIX 060104ek aToMoB nepBbiX 20 XMMUYECKUX 3NIEMEHTOB
nepunogudeckon cnuctembl [l. . Mengeneesa. XapakTepmucTMka XMMUYECKOro afieMeHTa no ero nonoXxeHuto B nepunogundeckon cucteme . . Mengeneesa.



3a|<0HomepHocm M3MEeHeHNA paanyca atToMoB XMUMUYECKNX 31e MEHTOB, MeTallJIM4eCKNX N HeMeTalrnJIn4eCKmnx CBOWCTB No rpynnam n nepuogam. 3HayeHune
nepmnogn4yeckoro 3akoHa 1 nepmop,mquKoVI CUCTEMbl XUMNYECKNX NIEMEHTOB AJ14 Pa3BUTUA HAYKN N MPAKTU KN . 0. W . MeHgenees — y‘-léHbIVI M rpaxgaHuH

aﬂeKTpOOTpVILI,aTeJ'IbHOCTb XUMUYECKNX INIEMEHTOB. XUMUYE CKasl CBA3b (I/IOHHaFI, KoBalrieHTHaaA nonAapHaa n KoBarieHTHaaA Herno J'IFIpHaFI). CteneHb
okncnexmsi. OKMCNUTENbHOBOCCTAHOBUTESNbHbIE peakumnn. I'Ipou,eccu OoKUcneHus u BocctaHoBneHns. OKNCIUTENN U BOCCTAHOBUTENMN.

XUMNYECKUI OKCNEPUMEHT: ndyvyeHume o6pa3u,0|3 BeLeCcTB MeTas fIoB U HEMETAIsoB; B3anMogencTeme rmapokcnaa uMHKa ¢ pactsopamMn KUCroT un
Lernoyen; npoesegeHne onbIiToB, UNJMIOCTPUPYHOLLNX NpUMepbl OKUCITUTESNTbHOBOCCTAHOBUTESIbHbIX peaKu,Mﬁ (ropeHme, peakumnn pasrioxeHud, COG,EI,I/IHGHI/ISI).

MexnpegmeTHble CBS3U
Peanmsau,vm MeXnpegmMeTHbIX cBA3en npu msyquvwl XumMmmn B 8 knacce OcyLLI,eCTBJ'IFleTCFl Yyepes3 ncnosrnb3oBaHne Kak 06LLI,I/IX eCTeCTBeHHOHayLIHbIX I'IOHFlTI/IIZ,
Tak " I'IOHFlTVII7I, ABNAKLWNXCA CUCTEMHBIMU ONA OTAENbHbIX NPEOMETOB eCTeCTBeHHOHay‘-IHOFO LUMKna.

O6Lwue ecTeCcTBEHHOHAYYHbIE MOHATUA: HAayYHbIA (YaKT, rMNoTesa, TEOPWs!, 3aKOH, aHanm3, CUHTE3, Knaccudukaums, NepuoanYHoOCTb, HabnoaeHue,
3KCNEepUMEHT, MoAenMpoBaHne, usMepeHue, Moaenb, ABneHue.

dusuka: maTepusi, aToM, ANEKTPOH, MPOTOH, HENTPOH, OH, N30TOM, PAAMOAKTMBHOCTb, MOMEKYra, areKTpUYeckunii 3apsia, BELECTBO, TeNo, 00bEM,
arperaTtHoe COCTOsiH1E BelLecTBa, ras, dhusnmyeckne BenmumHbl, eanHULbI N3MepeHUsl, KOCMOC, MnaHeThl, 38€3abl, ConHue.

Buonorua: dotocmHTE3, AblxaHue, buocdepa.

"eorpadus: atmocdepa, rmgpocdepa, MMHeparnbl, rOpHbIe NOPOAbI, NONE3HbIe UCKonaemMble, TONNBO, BOAHbIE PECYPCHI .

9 KNNACC
BeluecTBO U XuMuyeckas peakums

Meproanyeckuin 3akoH. Nepuogunyeckasa cuctema xummyecknx anemenTos [. . Mengeneesa. CtpoeHmne atoMoOB. 3aKOHOMEPHOCTM B U3BMEHEHUN CBONCTB
XMMUYECKNX 3NIEMEHTOB MEPBbIX TPEX NEPUOLOB, Kanusl, KanbLUUa U NX COEAMHEHUI B COOTBETCTBUM C NMOMNOXEHWEM 3NIEMEHTOB B NEPUOANYECKON CUCTEME
N CTpoeHmeM nx atomoB. CTpOeHVe BeLLeCTBa: BUAbl XMMUYECKOW CBA3N. TuMbl KPUCTaNNUYECKUX PELLETOK, 3aBUCUMOCTb CBOWCTB BeLLeCcTBa OT TUna
KPUCTanMYecKon peLeTKN 1N Buga XMMMUYECKON CBA3M.

Knaccudmkaums n HoMeHknaTypa HeopraHM4yeCckmMx BELECTB (MexayHapoaHas u TpmBuarnbHasi). XuMmnyeckne CBOMCTBA BELLECTB, OTHOCALLMXCA K
pasnmn4yHbIM Kraccam HeopraHm4ecknx co eqUHEHUN, reHeTMYeckasi CBsidb HEOPraHMYECKMX BELLECTB.

Knaccugukaumst XMMUYECKNX peakumii No pa3nnyHbIM NpuaHakam (Mo YMCy U COCTaBy y4acTBYHOLMX B PeaKkLMmn BELLECTB, N0 TennoBoMy adeKTy, No
N3MEHEHWIO CTENEHEN OKUCIIEHNSI XMMMYECKUX 3NTIEMEHTOB, MO 06paTMMOCTH, MO y4acTuto KaTanusatopa). K30 1 SHAOTePMUYECKE peakLuw,
TEPMOXUMUYECKNE YPABHEHUS.



MoHatne o CKOpoCTH XUMUYECKOW peakuunn. MoHaTue 06 06paTI/1MbIX n HeO6paTVIMbIX XUMUNYECKUX peaKkumndx. lMoHATME O rOMOreHHbIX U reteporeHHbIX
peakumnax. lNoHsmue o xumu4eckom pasHosecuu. (DaKmOpbl, enusarnwue Ha CKopocmsb xumuyeckou peakyuu u riorioxeHue xumMmu4ecKoeo paBHO8€ECUH.

MexaHnam OKUCITUTENBbHOBOCCTAHOBUTENBHbIX peaKLLVIVI (SﬂeKTpOHHbIIZ ©anaHCc OKMCNUTENBbHOBOCCTAHOBUTENBHON peaKLl,VIVI).

Teopvm SJ'IeKTpOJ'IVITVI‘-IeCKOIZ aunccounauunn. aﬂeKTpOJ'II/ITbI N HEANEKTPOJINTHI. KaTnoHbl, aHnoHbl. MexaHn3m gnccoumaunm BELLECTB C pa3nnyHbiMn BUOamMu
Xummyeckon cesasn. CteneHb amccoumaumm. CunbHble U cnabble ANEKTPOJINTDI.

Peakunn noHHoro obMeHa. YcnoBusi npoTekaHust peakumii MOHHOro 0GMeHa, NOMHbIE Y COKPaLLEHHbIE MOHHbIE YpaBHEHMST peakumin. CBoMCTBa KUCHOT,
OCHOBaHWi1 1 cornei B cBeTe NpeacTaBneHnii 06 anekTponuTuyeckon anccoumaumm. KadyectseHHble peakumm Ha uoHbl . [ToHsimue o audponu3e conel .

XUMUYECKUIA SKCNEPUMEHT: O3HAKOMITEHME C MOAENAMU KPUCTANNNYECKUX PELLETOK HEOPraHNYECKNX BELLLECTB — METansoB U HemeTannos (rpacduta u
anvasa), CroXHbIX BELLECTB (Xropuaa HaTpusl); uccreqoBaHne 3aBUCMMOCTM CKOPOCTU XMMUYECKON peakLmmy OT BO3AENCTBUS pasfMyHbiX (hakTOpoB;
nccnegoBaHne 3NeKTPonpoBOAHOCTY PaCTBOPOB BELLECTB, NpoLecca AMCCoLMaLmmn KUCIOT, WenoYveit 1 coneit (BO3MOXHO UCrornb3oBaHne
BMAeomMaTepmarnos); Npo BeAEeHNE OMNbITOB, UIIFOCTPUPYIOLLMX NPU3HAKM NPOTEKaHWs peakumin MOHHoro obmeHa (o6pasoBaHue ocagka, BblAerneHue rasa,
obpa3zoBaHMe BOAbl); OMNbITOB, UNMIOCTPUPYIOLLMX NPUMEPBI OKUCIM TENbHOBOCCTAaHOBUTENbHbIX peakumnii (ropeHne, peakummn pasnoXeHusi, coeauHeHus);
pacno3HaBaHWe HEOPraHNYECKNX BELLECTB C MOMOLLbI0 KAYECTBEHHbIX PeaKLUii Ha NOHbI; PELLEHME SKCNepUMeHTarnbHbIX 3a4au .

HemeTannbl  nx coeguHeHuns

O6Lwas xapakTepuctumka ranoreHoB. OCobeHHOCTN CTPOEHUS aTOMOB, XapakTepHble cTeneHn okucrneHns. CTpoeHne n punanyeckme CBoOMCTBa NPOCTbIX
BELLECTB — ranoreHoB. XMMmn4eckme CBOMCTBa Ha NpuMepe xnopa (B3anmMogencTeme ¢ MeTannamm, HeMeTannamu, wenodamm). Xnoposogopogd. ConsiHas
KMCroTa, XMMn4eckme CBOMCTBA, NonydeHne, npumeHeHne. [lericteme xnopa u XrnopoBogopoaa Ha opraHnam vernoseka. BaxHernume xnopuasl n nx
HaxoX4eHne B npupoae .

Obwas xapakrepucTtmka anemeHToB VIArpynnbl. OCOOEHHOCTM CTPOEHNSA aTOMOB, XapaKTEPHbIE CTENEHU OKUCTIEHNS.

CTpoeHune n hmsmyeckne CBONCTBa NPOCTbIX BELWECTB — KMCNopoaa u cepbl. ANnNoTPOnHblie MogMdukaumm kucnopoga n cepbl. XuMmUYeckne cBomcTea
cepbl. CepoBoaopoa, CTpoeHne, hmsmyeckne n xsmummyeckune ceonctaa. OKeuabl cepbl Kak NpeacTaBUTeNn KUCNOTHbIX okengoB. CepHasi Kucrnorta,
du3nyeckne n XMMmMYeckme CBOMCTBa (06LLME Kak NpeacTaBuMTENS Krnacca KUCIOT U cneumdunyeckne). XuMmnieckne peakumm, nexaiime B OCHOBe
NPOMbILLIIEHHOrO crnocoba Nony4YeHnss CepHom KMcnoTobl. MNpumeHeHne. Conm cepHOM KUCIOTbI, KAYEeCTBEHHAs! peakums Ha cynbdaTtoH. HaxoxageHne cepbl
N eé coegMHEeHUN B Npupoae . XMMn4eckoe 3arpsasHeHne oKpyKatoLen cpebl COeanHEHNAMN cepbl (KUCIOTHbIE JOXAM, 3arps3HeHne Bo3ayxa u
BOAOEMOB), cnocobbl ero NpegoTBpaLleHus .

Obwas xapakrtepucTtuika anemeHtoB VArpynnsl. OcCo6eHHOCTN CTPOEHUS aTOMOB, XapaKkTepHble CTENEHU OKUCIEHNS.

A30T, pacnpocTpaHeHne B npupoge, pusnyeckme n xmmmieckme cesonctea. Kpyrosopot aszoTta B npupoge . AMMUak, ero omsmyeckme n xmmmyeckune
CBOWCTBA, NornydeHne n npumeHeHune. Conm ammoHusi, nx hnsanveckne n XMMmmyeckne CBOMCTBAa, NpMMeHeHne. KayecTBeHHas peakuust Ha MOHbl aMMOHKS.
A30THag Kncnota, e€ nonydeHune, hrUsn4eckne n XMMmMyeckme cBoncTea (obLyue Kak NnpeacTaBUTENs Kracca KUCMoT 1 cneumdumyeckue. Vicnonb3oBaHue
HUTPAaTOB M CONEV aMMOHMS B KA4eCTBE MUHeparbHbIX YO0OpeHun. Xummnyeckoe 3arpsi3HEHNE OKpy»KatoLLen cpeapl CoeanHEHN MM a30Ta (KUCMOTHbIE
OOX[OM, 3arpa3HeHne Bo3ayxa, No4Bbl U BOOOEMOB).



doccop, annoTponHble moandukaumm gocdopa, puandeckne n xmmmyeckne ceonctea. Okeung coccopa(V) n bocdopHas kucnorta, pusmndeckme un
XUMUYECKNE CBONCTBA, Nnony4veHune. Ncnonb3oBaHme docaToB B kKa4eCcTBE MMHEPanbHbIX YO0OpeHui.

O6was XapaKTepucTtuka anemMeHToB |VAprI'II'IbI. OcobeHHocTHn CTPOEHUNA aTOMOB, XapakTepHble CTerneHn OKUCIEeHnA .

Yrnepog, annoTponHblie MoauduKauum, pacnpocTpaHeHme B npupoae, usmyeckme n xmMmyeckme ceoncTea. Aagcopbums. KpyroBopoT yriepoaa B npupoge.
Okcmapl yrnepoaa, ux uanyeckme n XMMmM4YeckMe CBOMCTBa, AEeNCTBME Ha XXUBblE OPraHU3Mbl, NOMy4YeHre 1 NpMMeHeHne. JKonornyeckme npodrems,
cBsi3aHHble ¢ okeuaom yrrepoaa(lV); runortesa rnobanbHOro NoTensieHns Knumara; napHUKOBbI 3MEKT. YronbHas KucrnoTta u eé conu, ux usmnyeckue n
XMIMUYECKNE CBOWCTBA, NONyYeHne 1 npumeHeHne. KayecTBeHHas peakums Ha kapGoHaTMoHbI. cnonb3oBaHne kap6oHaToB B ObITY, MeAMLUMHE,
MPOMBILLNIEHHOCTU N CENbCKOM XO35INCTBE.

lMepBOHaYanbHbIe NOHATUA 00 OpraHMYECKUX BELLECTBAX Kak O COEQUHEHMAX yrnepoaa (MeTaH, 9TaH, 3TUNEeH, aueTUneH, 3TaHorn, rMuULepUH, YKCycHas
Kucnota). Mx cocmas u xumudeckoe cmpoeHue. MNoHsaTUe 0 BMONOrMYeckn BaxkHbIX BELLLECTBAX: XuUpax, 0enkax, yrneBogax — u Ux ponu B XU3HU
yenoseka. MamepuarnbHoe edUHCMBO opa2aHUYEeCKUX U HeOP2aHUYeCKUX COeOUHEeHUU.

KpemHuni, ero onanyeckune n xmMmyeckme CBOMCTBa, NonyyveHne n npumeHeHne. CoegnHeHns kpemHusa B npupoge. O6wme npectaenennst o6 okcuae
kpeMHuA(IV) n kpemHneBon kucnote. Cunukarbl, UX NCNOSb30BaHWE B ObITY, MeauLmHe,

NPOMbILLNEHHOCTU. BaxHeliuue cmpoumerbHbie Mamepuaribl: KepaMmuka,cmekiio, uemeHm, 6emoH, xene3obemoH. [pobremsi 6e30rnacHo20
UCMOb308aHUs CMPoUMerbHbIX Mamepuarnoes ogcedOHe8HOU XU3HU.

XUMWNYECKNIA SKCMIEPUMEHT: U3yveHne 00pasLoB HEOPraHMYECKMX BELLLECTB, CBOMCTB COMSHON KUCNOTLI; MPOBEAEHME Ka4eCTBEHHbIX peakunii Ha Xnopua-
NOHbI U HAOMOAEHNE NPU3HAKOB MX NPOTEKAHWST; OMbITbl, OTPaXxaroLwmne orUndeckne n XMMmn4eckne CBOMCTBa rasfiloreHoB U UX COeAMHEHN (BO3MOXHO
NCcnonb3oBaHue BMaeoMaTepPMarnoB); 03HaKoMIeHe ¢ obpasuamm XnopuaoB (ranoreHMaoB); 03HaKoOMIIEHNE ¢ oOpasuamm cepbl U €€ coeguHeHUsiMK (BO3
MOXHO MCMONb30BaHME BUAEOMaTEpPUanoB); HabnoaeHne npouecca obyrnmBaHus caxapa nog eNCTBUEM KOHLLEHTPUPOBAHHOW CEPHOM KUCIOTbI; N3yveHne
XUMUYECKNX CBOMCTB pa3baBneHHON CepHOM KUCIOTbI, NPOBEeAEHNE KAa4YECTBEHHOW peakUumm Ha CynbdaTnoH n HabnaeHne nNprMsHaka eé NpoTekaHus;
O3HaKoMJIEHME C PUINYECKMMUN CBOMCTBaAMU a3oTa, hocdopa 1 Ux coeamHeHnin (BO3MOXKHO MCMONb30BaHNe Bugeomarepuanos), oopasuamm a3oTHbIX U
docopHbIX yoobpeHuid; nonyveHne, cobmpaHue, pacno3HaBaHue N N3y4yeHne CBOMCTB aMMMaka; NpoBeAeHNe KaYeCTBEHHbIX peaKkumnii Ha MOH aMMOHMS U
docdaTOH U U3ydeHne NPU3HaKoB UX NPOTEKaHNS, B3anMOLENCTBME KOHLEHTPUPOBAHHON a30THOW KMCMOThl C Meabio (BO3MOXXHO UCMONb30BaHMe
BMAEOMaTEPMAroB); U3ydeHne Mogenen KpUCTanIM4yeckux peLeTok anmMasa, rpadura, yniepeHa; 03HakOMIeHNe C NPOLLECCOM agcopoumm
pacTBOPEHHLIX BELLECTB aKTMBUPOBAHHLIM YIIIEM U YCTPONCTBOM MPOTUBOrasa; noslyyeHne, cobnpaHune, pacrno3HaBaHue U N3y4yeHne CBONCTB YIEeKNCIIoro
rasa; NpoBedeH1e Ka4eCTBEHHbIX peakumii Ha KapboHaT 1 CUNMKATUOHBLI U N3y4eHne NPU3HaKoB X NPOTEKaHWUS; O3HAKOMITEHNE C NPOAYKLUMEN CUITMKATHOWM
NPOMbILLIIEHHOCTH; peLleHne 3KCNepMMEHTanbHbIX 3a4ady No Teme «BaxHenwme HemeTannbl U UX COeaUHEHUSY.

MeTannbl n Ux coeguHeHus

ObLast xapakTepncTKa XMMUYECKMX SNIEMEHTOB — MeTaslfloB Ha OCHOBaHWK X MOMOXEHWS! B MEPUOANYECKON CUCTEME XMMUYECKUX aremeHToB [. U.
MeHaeneesa n cTpoeHusi atoMmoB. CTpoeHne meTannos. MeTannuyeckas CBsi3b ¥ MeTannmnyeckasl Kpuctannmyeckasi pelléTtka. QnekTpoXMmMmnyYecknin psig
HanpsPKeHWn MmeTannos. dusmyeckue 1 XMMUYeckue cBocTea MetannoB. O6wme cnocobbl NonyyYeHns MeTannoB. MoHsATMEe 0 KOpPO3WK MeTarnsos,
OCHOBHbl€ Cnocobbl 3aLUMTbl MX OT Koppo3uu. Cnnasebl (CTanb, YyryH, AOpPantoOMUHUIA, GPOH3a) U UX MPUMEHEHME B GbiTy U MPOMbILLIIEHHOCTHU.



LLlenoyHble MeTansmbl: NONOXEHWE B NEPUOLMUYECKON CUCTEME XNMMYECKNX aneMeHToB [1. . MeHaeneesa; CTpoeHMe X aTOMOB; HaxoXaeHne B npupoge.
dusnyeckune n xmMmmyeckne CBoncTBa (Ha Nnpumepe HaTpusa 1 kanus). Okcuapl 1 rMAPOKCUAbI HATPUSA U Kanus. NpuMeHeHne LWenoYHbIX MeTannoB n Nx
COEeaNHEHUN.

LLlenoyHo3emenbHble MeTanmnbl MarHuii U KanbLUWii: NOMOXeHWe B Nepuoanyeckon cnucreme xummyeckux anemeHTos [. V. MeHaeneeBa; cTpoeHmne nx
aTOMOB; HaxoXaeHne B nNpupoae. Pusmyeckme n XMMUYecKkme CBOMCTBa MarHusl U kanbumsl. BaxHenlwumne coeguHeHns kanbums (okeua, rmapokcua, comnm).
YKécTtkocTb BoAbl 1 cNocobbl €€ ycTpaHeHUs.

AnOMUHWIA: NONOXEHNE B nepmop,mquKon cucteme xmmmuyeckux anemenTos [1. . MeHgeneesa; CTpOeHne atomMma; HaxoxaeHme B npupoae. dunsmnyeckune n
XUMUYECKNE CBOMNCTBA antOMUHUS. AMCbOTeprIe CBOWCTBa okcuaa u rmapokcmnaa antoMnHuA.

YKeneso: nonoxeHne B NepUOANYECKON CUCTEME XMMUYECKNX anemeHToB [1. . MeHaeneeBa; cTpoeHne atoMa; HaxoxgeHue B npupoge. dusndeckue m
XMMUYeckne cBorcTBa xenesa. Okcugbl, rmapokengbl n conu xenesa(ll) n xenesa(lll), ux coctas, cBONCTBa U NOMyYeHME.

XMMWNYECKNIA SKCMIEPUMEHT: 0O3HAKOMIEHME ¢ obpasL.amMmn MeTarnoB 1 CNaBoB, UX (PM3NYECKMMU CBOMCTBAMMU; N3yYeHME pe3ynbTaToB KOPPO3Un MeTansioB
(BO3MOXHO MCMONb30BaHWE BUAEOMATEPUANoB), 0COGEHHOCTEN B3aNMOAENCTBUS OKCuaa KanbLUmsi U HAaTPUs C BOAOW (BO3MOXHO UCMONb30oBaHNe
BMOeoMaTepumarnos); UCCrieoBaHe CBOMCTB XECTKON BOAbI; NpoLecca ropeHuns xenesa B KUCNo poae (BO3MOXHO MCMNOoNb3oBaHNe BuaeoMaTeprarnos);
NMPU3HAKOB MPOTEKAHNSI KAYECTBEHHbIX peakLUmii Ha MOHBI (MarHus, Kanbumsa, antoMuHus, LnHka, xxenesa(ll) n xxenesa(lll), megu(ll)); HabnogeHme n
onucaHue NpoLeccoB OKPALLUMBaHWSA NaMeHN MOHaMU HaTpUs, Kanust U kanbumsl (BO3MOXHO UCMONb30BaHNe BuaeoMaTepumarnoB); nccnegoBaHne
amdOTEPHbIX CBOMNCTB rMAPOKCMAA antoMUHNUA U TMAPOKCUAA LMHKA; pelleHne aKkcnepMmMeHTanbHbIX 3agay no teme «BaxHenwmne metannbl n ux
COeNHEHNAY .

Xumunsa n okpyxarwoluasa cpena

HoBble MaTepunansl u TexHonorun. BeliectBa n maTepuarnsl B MOBCEQHEBHON XN3HN YenoBeka. XuMus 1 30opoBbe. besonacHoe ncnonb3oBaHme BELLECTB U
XMMUYECKNX peaKumin B BbiTy. MNepBasi N0 MOLLb MPM XMMUYECKMX OXOrax 1 oTpaBrneHnsax. OCHOBbI 3KONOM YECKOW rpamMOTHOCTU. XMMUYECKOe 3arpsi3HeHne
oKpy)KatoLlen cpeabl (NpefenbHas gonyctumas koHueHTpaums Bewects — MOK). Ponb Xumumn B peLueHnn 3Konorm4eckmx npobnem.

MpupogHbie NCTOYHUKM YINEBOAOPOA0B (Yrofb, MPMPOAHbLIV ra3, HedTb), MPOAYKTLI NX NepepaboTky, UX porb B ObITy Y NPOMBILLIIEHHOCTY .
XMMWNYECKNIA SKCMIEPUMEHT: N3yveHne obpasLoB MaTepuarnos (CTEKIO, CNSaBbl METAsOB, NOIMMEPHbIE MaTepuarsbl).
MexnpegmeTHble CBA3N

Peanunsauus MexXxnpeamMmeTHbIX CcBA3en npn nsy4yeHnm xmMmmn B 9 knacce OocyLlecTBNndAeTCAd Yepes3 UCcnosib3oBaHNe Kak 00X eCTECTBEHHO Hay4HbIX NMOHATUN,
TaK 1 MOHATUN, ABMNSAKOLWMXCSA CUCTEMHBIMU ANt OTAENbHbIX npeameToB eCTeCTBEHHOHAY4YHOro unkna.

O6LMe ecTeCTBEHHOHAYYHbIE NOHATUA: Hay4YHbIN (OakKT, rMnoTesa, 3aKoH, TEOpPUS, aHanu3, CUHTE3, Knaccudukauus, Nnepuoamy HocTb, HabnaeHue,
3KCMepVMEHT, ModenMpoBaHue, usMepeHne, Moaernb, ABNeHne, NapHUKOBbIA 3MEKT, TEXHOMOorMs, MaTepuanbl. uanka: maTepusl, aToM, SMEKTPOH,
NPOTOH, HENTPOH, NOH, M30TOM, PAAMOAKTMBHOCTb, MONEKyra, 3NeKTPUYECKuiA 3aps, NPOBOAHUKA, NOMYNPOBOAHMKA, AUSNEKTPUKA, POTOSEMEHT,
NHOMKaTOp, BELLEeCTBO, Terno, 06bEM, arperaTHoe COCTOsIHVE BELLECTBA, ra3, pacTBOp, PaCTBOPMMOCTb, KpUCTannuyeckasi peluétka, cnnasbl, pusnyeckue
BENUYUHbI, €OMHULBI U3MEPEHMsl, KOCMUYECKOe NPOCTPaHCTBO, NNaHeTbl, 38é3abl, ConHue.



Buonorus: d)OTOCVIHTe3, OblXaHue, 6|/|occbepa, 9KOCuctema, MmnHeparibHble yp,o6peHM;|, MUKPO3J/1eMEeHTbl, MaKpO3JieMEHTbI, NTaTellbHbl€ BeLleCTBa .

leorpachms: atmocdepa, rmapocdepa, MUHeparnbl, FopHble NOPOAbI, NONE3HbIE UCKOMaeMble, TONMMBO, BOAHbIE PECYPCHI.

KaneHpapHo-TemaTtu4yeckoe nnaHuposaHue rno xummun 8 Knacc

2 yaca, 68 yacosB

Ne | Pasgen. Tema ypoka Kon- | daTa Ucnonb3osaHu
BO npoBedeH | e
yaco | us
B ob6opydoeaHusi
«To4yka pocma
Tema 1. Xumunsa — BaxkHas obnactb eCTeCTBO3HaAHUA UNpakTU4eckon gesateribHOocTM YenoBeka (5 4)
1 MpeameT xvumnm Ponb XMMUKU B XU3HW YenoBeka. XMmMusa B cucteMme Hayk. MeToabl No3HaHUs B XUMUN. 1
2 | 3HakoMcTBO C npaBunamm 6e3onacHoCT 1 Npuémamm paboTbl B Xummudeckon nabopatopun. lNpakTnyeckas 1 Lndposas
paborTa: nabopaTtopus
R RELEON
Ne 1. NpaBnna paboTkl B NabopaTopmm 1 NpMémbl obpaLleHusi ¢ nabopaTtopHbiM 060pyaoBaHMEM
Lindposon
OaTynk
Temneparypbl
CnupToBka
Ceeua.
3 Tena v BelwecTBa 1
4 dunsmyeckne cBoNCTBa BelecTB. ArperatHoe COCTOSAHME BELLECTB . 1
5 YUucTble BelecTBa 1 cmecu. Cnocobbl pasgeneHnsi cmecent. NMpaktnyeckana pabotaNe 2. PasgeneHve cmecent | 1 Lindbposas
(Ha NnpMMepe OYNCTKN NOBapPEHHOW COMK) nabopaTopusi
RELEON

Tema 2. BewlectBa

n XumMmu4dyeckKkume peakyumum




(154)+1 y

6 ATOMBI 1 MOsieKysibl. XUMUYECKME SMNEMEHTbI 1

7 | 3HaKM (CMMBOIbI) XMMUYECKUX IIEMEHTOB 1

8 MpocTble n cnoxHele BewwecTsa. ATOMHOMOMEKYISPHOE yYeHMe. 1

9 | Xvmnyeckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3NIEMEHTOB 1

10 | 3akoH nocTosiHCTBa cocTaBa BewecTB. OTHOCMTENbHAsA atoMHasa Mmacca. OTHOCUTENbHAA MONeKynsapHas 2

- mMacca .

11

12 | MaccoBas gonsa XMMUYECKOro arieMeHTa B COegMHEHUN 1

13 | dusunyeckme n xuMmmnieckmne ABnNeHnst 1

14 | Xumndeckasa peakuus. NpusHaku 1

N YCNOBUS NPOTEKaHUS XUMUYECKUX peakLmii

15 | Xummnyeckune ypaBHeHuUst 1

16 | Tunbl XuMM4Yecknx peakuuni. Peakuns coeguHeHns 1

17 | Peakuns pasnoxeHus 1

18 | Peakuus samelleHuns 1

19 | Peakuus obmeHa 1

20 | 3akoH coxpaHeHus macchbl BewecTs. M. B. JIoMOHOCOB — YY€HbIN 3HUMKNONEONCT. 1 BECHI
TEXHOXMMUYECK
ne nnm

3NEKTPOHHbIE;
cBeyYa; konba

MS1I0CKOJOHHas
250 mn; noxka
ONs CKUraHms

BellecTB




21 | KoHTponbHas pabota Ne 1
Tema 3. Boaayx. Kucnopoga.
Okcuabl
(54)

22 | Bo3gyx — cmeck rasoB. CocTtas Bo3ayxa Kucnopoa — anemeHT 1 npocToe BewectBo. O30H — annoTponHas
MoandmkaLms kucnopoga

23 | HaxoxpaeHune kucnopoga B npupoae, husnyeckme n XumMmyeckne CBONCTBA (peakunmn OKUCIEHUS, rOpeHne.
lNoHaTHe 00 okcmnaax

24 | Cnocobbl nonyyeHns kucnopoga B nabopatopum u NpomMbiLLeHHOCTU. MprMeHeHne kncnopoaa.
MpakTnyeckas pabota
Ne 3. MNMonyyeHne n cobupaHme kucnopoaa, U3ydeHme ero CBOMCTB.

25 | Tennoson achdeKkT XMMUYECKON peakumn, NOHATUE O TEPMOXMMNYECKOM YPaBHEHUU, 3K30 U IHOOTEPMUYECKNX
peakumnsax

26 | Tonnmeo (yronb 1 MeTaH). 3arps3HeHne BO3ayxa, Cnocobbl ero NpeaoTBpaLleHunst. YCuneHne napHMKoBoro
appekTa, paspyLLeHme 030HOBOrO CMnog .
Tema 4. Bogopoa. CocTtaB Kucnot u conen (5 4)

27 | Bogopoa — aneMeHT 1 NpocToe BELLECTBO

28 | HaxoxgeHue B npupoae, husnyeckme n xmmm4eckme CBOMCTBa (Ha npMMepe B3anMOAENCTBUSA C HeMeTanna
MU N OKCMAaMK MeTannos

29 | MpumeHeHne, cnocobbl Nony4YeHns Bogopoaa.
MpakTnyeckas pabota Ne 4. MNonyyeHne 1 cobupaHne Bogopoaa, N3y4yeHne ero CBOMNCTB

30 | CocTaB KMUCHOT U conen

31

Tema 5. KonnyecTtBeHHbIe OTHOLEHUSA B XUMUM

(44)




32 | Konn4ectBo BelectBa. Monb. MonsipHast macca
33 | 3akoH Asoragpo. MonspHbii 0ObEM rasos .
34 | PacyéTbl N0 XMMM4Ye CKUM YpaBHEHNAM.
35
Tema 6. Bopga. PactBopbl. [ToHsATME 06 ocHOBaHMAX (5 4)
36 | dnsmyeckme ceoncTBa BOAbl. AHaNN3 U CMHTE3 — METOAbl U3Y4EHUS COCTaBa BOAbI.
37 | Xnmun4yeckune CBONCTBA BoAbl (peakuum ¢ metannamm, okCugammu MeTansioB U HEMeTanos
38 | Coctae ocHoBaHui. [NoHATHE 06 nHankaTopax Lndposas
nabopaTtopus
RELEON
Lndposon pH.
LTaTUB C
32KNMMOM; NATb
XUMNYECKNX
CTakaHoB (25
Mn);
npoMbiBarka
39 | Boaa kak pactBopuTenb. PactBopbl. PacTtBopnMoCTb BelecTB B Boge. [pakTuyeckas pabora: npuobop ans
. y y y . OnNbITOB C
o
Ne 5. NpuroToBneHne pacTBOPOB C OnNpeaenéHHON MacCoBOW AONE pacTBOPEHHOIO BELLECTBA. 3MEKTPUYECKM
TOKOM; MCTOYHMK
NMOCTOSIHHOIO

TOKa: Npodupku
— 2 Wr.
NPOHYMEpPOBaHH
bl€; NYYNHKa;
CNUPTOBKA;

npobkn — 2 W,
nuHueT




40 | Ponb pacTBOpOB B NPUPOAE U B XM3HW YenoBeka. KpyroBopoT BoAbI B Npupoae. 3arps3HeHne npupoaHbIX BOA.
OxpaHa 1 ouncTka NpUpPOLHLIX BOA.
Tema 7. OCHOBHbI€E KNlacCbl HEOPraHU4YeCcKUX coeauHeHUMN
(M1u)+ 1y
41 | Knaccudmkanums HeopraHM4eCckux CoOeaNHEHNN.
42 | Okcuppl: coctaB, knaccudurkaumsi (OCHOBHbIE, KUCIOTHbIE, aMOTEPHbIE, HeconeobpasyoLume),
- HOMeHKnaTypa (MexgyHapoaHasi U TpuBManbHas).
43 .
MMonyyeHne n XMMUYECKME CBOMCTBA KUCIOTHBIX, OCHOBHBLIX 1 aM{POTEPHbIX OKCUAOB.
44 | OcHoBaHu4: cocTaB, Knaccudmkaumnsa, HomeHknaTypa (MexagyHapogHasi u TpuBuanbHas), usnyeckme n Lindposas
- XUMUYECKNE CBONCTBA, CNOCOObLI NoydYeHus nabopaTtopus
45 RELEON
Lndposon pH.
lwTatme c
32KMMOM; NATb
XUMUYECKNX
CTakaHoB (25
MI);
npomblBanka
46 | Kucnotbl: coctag, knaccudmrkaumsi, HoMeHknaTypa, usn4eckne U XmMmmye ckue CBOMCTBa, Cnocobbl
- nonyyeHns.
47
Psag aktmBHOCTM MeTansnos
48 | Conu (cpegHue): HOMeHkNaTypa, cnocobbl NoNy4YeHnsi, B3aMMOA4ENCTBMNE COMEl C MeTannamMmm, KUCnoTamu,
- Leno4Yamm n consimm
49
50 | MNeHeTnyeckasn cBA3b MexXay Knaccamm HeopraHM4eCcKMx coeguHeHNN
51 | MNpakTtnyeckasa pabora: Lindposas

nabopaTtopus




Ne 6. PelueHnue JKCNepumMeHTanbHbIX 3a4a4 no Teme «OCHOBHbI€E Kracchbl HeopraHn4eckmnx CoeMHEHNN

RELEON

Lindposon pH.
lwTaTMB C
32KUMOM; NATb
XUMNYECKNX
cTakaHoB (25
mI);
npoMblBarka.

52 | KoHTpornbHasa paboTta Ne 2
Tema 8. Nepuoanyvecknin 3aKkoOH U Nepuoguyeckas cuctemaxummueckux anemenToB [1. U. MeHgene eBa.
CtpoeHue atoma(7 4)

53 | MNepBble NONbITKK KNaccnmkaumm XMMmMYeCcKnx ariemMeHToB. MNoHsATUE O rpynnax CXOA4HbIX 91eMEHTOB (Luernod
Hbl€ U LLEeNOYHO3eMENbHbIE MeTarn bl, ranoreHbl, MHEPTHLIE rasbl) .

54 | 3nemeHTbl, KOTOpble 0Opa3yloT aMOTEpPHLIE OKCUAbI U TMAPOKCUAbI

55 | lMNMepuognyecknin 3akoH 1 nepunoanveckas cuctema xmummieckux anementoB [1. . MeHgeneesa. Nepuoapl,
rpynnbl, noArpynnbl. PU3n4ecknii CMbICH NOPSAKOBOro HOMepa ariemMeHTa, Home poB nepuoga u rpynnbl.

56 | CtpoeHune atomoB. CocTaB aTOMHbIX siaep. N3oTonbl

57 | OnekTpoHbl. CTpoeHMe 3neKTPOHHbIX 000ro4Yek aToMoB NepBbiX 20 XMMUYECKMX 3NTEMEHTOB NEPUOANYECKON
cuctemsbl [1. . MeHpeneeBa

58 | XapaktepucTtuka XMMMYeCcKoro afieMeHTa no ero NonoxeHuto B nepuogmnyeckon cucreme . 1. Mengeneesa

59 | 3HauyeHne nepmoamn4eckoro 3akoHa
N NepNoan4ecKon CUCTEMbI XMMNYECKUX INIEMEHTOB 41151 Pa3BUTUS Haykm n npaktuku. [. V. MeHgenees —
YYEHbIN, Nefaror 1 rpaxgaHuH.
Tema 9. Xumnyeckas cBs3b.
OKUCNUTEeNbHO-BOCCTaHOBUTESIbHbIE peaKuuu
(84)

60 | OnekTpooTpMuaTeNbHOCTL aTOMOB XMMUYECKUX N1IEMEHTOB




61

MoHHaga xmumunyeckas cBsisb

Lindposas
na6opatopusi

RELEON

Lindbposon
nat4mk
Temnepatypbl
NNaTUHOBbLIN;
nat4mk
Temnepatypbl
TepMonapHbIn

62

KoBaneHTHO-NonspHas cBA3b

Lindbposas
nabopatopusi
RELEON

Lindoposon
haTyuk
Temneparypbl
NNaTUHOBbLIN;
haTyunk
Temneparypbl
TepMonapHbIN

63

KoBaneHTHO- HenondapHaa CBA3b

64

65

CTteneHb okMcneHus

66

67

OkuncnutensHoBoccTaHoBuTeNbHble peakuumn (OBP). MNMpouecckl okMcneHns n BocctaHoBreHms. OkucnuTenu un
BOCCTaHOBMWTENMN.

68

KoHTponbHasa pabota Ne 3




KaﬂeHAapHO-TeMaTVNECKOG nnaHupoBaHue no xummun 9 Knacc

2 yaca 68 yacoB

Ne | Tema pasgena u ypoka Konuuectso | [aTta Ucnonb3oeaHue
YyacoB npoBeeHus
o6opydosaHusi
«To4yka pocma
MoBTOpeHue u yrnybneHne 3HaHUM OCHOBHbIX pa3aenoB Kypca 8knacca
(54)+1y
1 Mepuognyecknin 3akoH. MNepunoanyeckasa cuctema Xummyecknx anemenTos 1. U. 1
Menpgeneesa. CTpoeHne atomMoB
2 3aKOHOMEpPHOCTM B MU3MEHEHUM CBONCTB XMMMUYECKNX ANIEMEHTOB MEPBbIX TPEX 1
NepuoaoB, Kanus, Kanbums n X CoOeANHEHUn B COOTBETCTBUM C MNONOXEHUEM
3M1EeMEHTOB B NEPUOAMNYECKON CUCTEME U CTPOEHMEM UX aTOMOB
3 Knaccudukauns n HomeHknatypa HeopraHM4Yeckux BeLecTB (MexayHapoaHas 1 1
TpuBManbHas)
4 XUMnyeckne CBOMCTBa BELLECTB, OTHOCALLMXCS K pa3fMyHbIM Knaccam 1
HeopraHM4YecKknx CoOeanHEHUN, NX reHeTnyecKkasi CBA3b HEOpPraHU4YeCcknx BELECTB
5 CTpoeHune BellecTBa: BUAbI XMMUYECKOWN CBA3W. TUMbl KPUCTANMYECKUX PELLETOK, 1 Lindposas
3aBUCMMOCTb CBOMCTB BeLLEeCTBa OT TUMa KPUCTaNMYEeCKON PeLLETKu . nabopaTopusi
RELEON
Lindposon gatumk
Temneparypbl
NNaTUHOBLIN
6 KoHTpornbHas pabotaNe1 1
Tema 1. OCHOBHbI€ 3aKOHO MEPHOCTU XMMUNYECKNX peaKLn
(4 4)
7 KnaccudmkaLumsa xmmuyecknx peakumin No pasnnyHbIM Npu3Hakam. 1




8 [MoHATHE O CKOPOCTU XUMUYECKON peakuuKn. NOHATME O FOMOreHHbIX N reTeporeHHbIX Lincposas
peakumnsx . nabopaTtopus
RELEON
Lndposon gatumnk
Temneparypbl
NNaTUHOBLIN
9 lMoHsATME 0 XMMUYeckom paBHoBecuU. PakTopbl, BMSAOLINE HA CKOPOCTb Lndposas
XUMUYECKOWN peakLmm 1 NOJNIOXKEHNE XMMNYECKOro paBHOBECHS . nabopaTtopus
RELEON
Lndposon gatumk
Temneparypbl
NNaTUHOBLIN
10 | MexaHu3m OKMCNNTENbHOBOCCTAHOBUTENBHbIX peakunii (3NeKTPOHHbI OanaHc
OKUCNUTENBHOBOCCTAHOBUTESNb HOM peakuun).
Tema 2. dnekTponutnyeckasa guccoumaumsa. Xmmmueckmepeakumm B pactBopax
(84)
11- | Teopus aNEKTPONUTUYECKON anccoumaunn. NEKTPONNTLI N HESNEKTPONMNTLI. Lndposas
12 | KaTnoHbl, aHnoHbl. MexaHn3m amccoum aumm BELLECTB C pasfnnyHbIMMA BUaAaMm nabopaTtopus
Xnummyeckon cesasn. CteneHb amccoumaumm. CunbHble U cnabble 3NekTpPonunThbI RELEON
Lindposon gatumk
3NEeKTPONpPOBO4HOCTHU
13- | Peakumn noHHOro obmeHa, ycnoBus nx npotekaHusi. IoHHble ypaBHEHNS peaKUmi. Lindposas
14 nabopaTopusi
RELEON
Lindbposon gatumk
3NEeKTPONpPOBOAHOCTHU
15- | Xvmnyeckme CBOMCTBA KACIOT, OCHOBA HW 1 CONEN B CBETE NpeacTaBrieHni 0o
16 | anekTponuTM4eckon guccoumarmm
17 | MNoHaTne o rmgponuse conen.




18 | Mpaktndeckasa pabota Ne 1 PelleHne akcnepMMeHTanbHbIX 3agay no teme Lndposas
nabopaTtopus
RELEON
Lndposon gatumnk
3NEKTPONPOBOAHOCTM
Tema 3. O6Lana xapakTepucTMka xummnieckux anemeHToB VIIA-
rpynnbl. FanoreHsl (4 4)
19 | Obwasn xapakTepucTuka ranoreHoB . OCOGEHHOCTM CTPOEHNS aTOMOB 3TUX
31EMEHTOB, XapaKkTepHble ANns HUX CTeneHn okncneHns. CTpoeHne n msnyeckme
CBOWCTBA NPOCTbIX BELLECTB — ranoreHoB
20 | Xumu4yeckue CBOMCTBA Ha Npumepe xnopa (B3aMmMoaencTBue ¢ metaniamm,
HemeTannamu, wenoyamu). Xnoposogopod. ConsHas Knucnorta, XmMmmyeckue
CBOWCTBA, NonyyeHne, npuMeHeHune.
21 | dusmonormyeckoe AencTeme xropa 1 XnopoeBogopoaa Ha opraHmam YeroBeka. Lindposas
BaxHenwwme xnopuabl 1 UX HaxXoXaeHne B Nnpupoae . naboparopus
RELEON
22 | MpakTnyeckasn paboTa: Lndposas
. i . nabopaTopus
Ne 2. [Nony4yeHne ConaHON KNCNOTbl, U3y4eHne e€ CBONCTB RELEON
Tema 4. O6wan xapakTepucTMka XMMn4ecknx anemeH- ToB VIA-rpynnbl. Cepa
M eé coeguHeHuns (5 4)
23 | Obwas xapakrtepuctuka anemeHToB VIArpynnbl. OCOGEHHOCTM CTPOEHMSI aTOMOB
3TUX 3NEMEHTOB, XapakTepHble AN HAX CTENEHN OKUCNEHNSs
24 | CTpoeHune n pmsnyeckme CBOMCTBa NPOCTbIX BELECTB — KNCIOpPOAa U Cepbl.
AnnoTtponHbie Mmogudukaumm Kucnopoga u cepbl. XuMmUYeckne CBOMCTBa Cepbl.
CepoBogopog, cTpoeHune, hmsnyeckne n xsummyeckume ceomctaa. OKenabl cepbl Kak
npeacTaBUTENU KUCIOTHBIX OKCUA0B
25 | CepHas kucnoTta, pmsmnyeckme Lindposas
nabopartopus

N XMMMUYECKNe CBONCTBA (06LL|,V|€ KaK npegcraButena Krnacca KUCroT U




cneuundunyeckne), NpUMeHeHne

RELEON

Lndposon gatumnk
3NEKTPONPOBOAHOCTM

26

XvMnyeckne peakuuu, nexatime B OCHOBE NPOMBbILLIIEHHOrO cnocoba nonyvyeHus
cepHow kncnoTbl. Conu CepHON KMCNOThI.

27

HaxoxgeHue cepbl U €€ coeguHeHui

B npupoae. XuMn4eckoe 3arpsisHeHNe OKpyKatoLel cpebl COeAUHEHNSIMU CepPbI
(kMCNOTHBIE OOXAMW, 3arpsA3HEHNE BO3ayxa U BOLOEMOB), Cnocobbl ero
npenoTBpaLleHns

Tema 5. O6wan xapakTepucTMka XMMnU4ecknx aneMmeHToB VA-rpynnbl.
A3sor, hocdop 1 nx coeguHeHums (7 4)

28

Obwas xapakrepuctumka anemeHtoB VArpynnbl. OcCobeHHOCTN CTPOEHUS aTOMOB
3TMX 3N1IEMEHTOB, XapaKTepHble AN HUX CTEMNEHW OKUCIEeHUS

29

A30T, pacnpocTpaHeHne B npupoae, hmnsnveckne n XmMm4eckme CBOMCTBa.
KpyroBopoT a3oTta B npupoge

30

AMMMaK, ero pmsmyeckme n Xmmm4eckme CBOMCTBa, NosTyYyeHne N NpuMeHeHne.
Conn aMmMoHus, X PU3NYECKNE U XMMUYECKNE CBONCTBA, MPUMEHEHME.

MpakTnyeckasn padota Ne 3. [NonydeHne ammuaka, M3y4eHne ero CBOMCTB.

31

A30THasi KncrnoTa, €€ pn3nyYecKkme n XMMmM4eckme CBOMCTBa (0bLLmMe Kak
npegcraBuTeNa Knacca KMcnoT u cneumduyeckune). Micnonb3oBaHme HUTPATOB U
Corer aMMOHNS B Ka4eCcTBe MUHepanbHbIX yaobpeHui

Lindposas
nabopaTopus

RELEON

Lindbposon gatumk
3MNeKTPONPOBOAHOCTM

32

XnmMun4yeckoe 3arpsi3HeHne oKpyxatoLwen cpeabl coeguHeHnaMN a3ota (KMCAOTHbIE
OOXOM, 3arpa3HeHne Bo3ay Xa, NoYBbl U BOOOEMOB

33

docdop, annotponHbie Mogndurkauumn docgopa, prusmyeckne n XuMmmyeckne
cBOWCTBa

34

Okeng docdopa(V) n dpocdopHas kucnota, husndeckne n XuMmyeckmne CBOMCTBA,
nonyyexue. Mcnonb3oBaHne ¢ocaToB B Ka4eCTBE MUHEPaSbHbBIX yA0OpEeHNN.




3arpsasHeHue npupoaHbIX BoAoéMoB dpocaTamm

Tema 6. O6LLanA xapaKkTepUcTUKa XMMU4eckux anemeHToB IVA-
rpynnbl. Yrnepog v KpeMHUN U UX coeauHeHus

(8u)+ 1
35 | Yrnepoa
36- | Okcunapl yrnepoaa, nx msndeckme n XMmn4eckne CBONCTBA.
37
38 | YronbHas kucnota n eé conu, ux pusndeckne n XMMmyeckme cBomMCTBa, nonyyeHne
N NPMMEHEHNE.
39 | lNepBoHa4anbHbIe NOHATUA 00 OpPraHMYecKMX BELLLECTBAX Kak O COeAMHEHUSIX
yrnepoaa: oCobeHHOCTN cocTaBa U CTPoeHUS. MNMoHATME 0 BMONOrMYEeCcKn BaXKHbIX
BeLLecTBax: Xupax, benkax,
40 | KpemHun, ero pmsmnyeckme n xuMmmnyeckme CBONCTBA, NofnyyYeHne 1 npuMeHeHue.
41 | MNpaktnyeckasi pabota Ne 4 Mony4yeHune yrnekucnoro rasa. KauecteeHHas peakumns Lndposas
Ha kapOoHaT-NoH nabopaTtopus
RELEON
Lndposon gatymk
3N1EKTPONPOBOAHOCTM
42 | MNMpaktnyeckasi pabata Ne 5 PelueHne akcnepMMeHTarnbHbIX 3a4ady No Teme Lindposas
«HemeTannbli». nabopatopus
RELEON
Lindbposon gatumk
3NEKTPONPOBOAHOCTH
43 | KoHTponbHasi paboTta
Tema 7. O6LMe cBOMCTBA MeTansmnoB
(4 4)
44 | Obwas xapaKTepucTmka XMMNYECKNX 3NIEMEHTOB — METAaINOB Ha OCHOBaHUM UX

NOJ1IOXKEeHUA B nepwop,mquKoPl cucteme xmmmyeckmx anemeHtos [l . U .




MeHaeneesa u CTpOEeHunda atoMoB

45 | CtpoeHue meTannoB. MeTannmnyeckas CBA3b U MeTanmMyeckas Kpucrtannumyeckas
peLléTka. ANEKTPOXNMUYECKNN PSS HAMPSKEHUA MeTannoB

46 | dusmnYeckue N XMMm4eckne CBOMCTBa MeTarnrmos .

47 | O6wwme cnocobbl NonyyeHnss Metannos. [NoHsaTHe 0 KOppPOo3un MeTarnsoB u
OCHOBHbIE CMOCO0bI 3anThl OT KOpPOo3un. Cnnaebl (CTanb, YyryH, AOPantoMUHUIA,
OpoH3a), NX NpMMEHeHME B ObITY U MPOMBILLSIEHHOCTH
Tema 8. BaxxHenwume metannbl 1 UX coeanHeHUs
(16 4)+ 2

48 | Weno4yHble meTannbl. [onoxeHne B nepnoanyeckon cucteme XMMmn4eckmx
anemeHToB [1. . MeHaeneeBa, cCTpoeHMe aToMOB. HaxoxaeHue B npupoge .

49- | dusnyeckne n XMMmnyecKkne CBOMCTBa (Ha NpUMepe HaTpuMsa N Kanus

50

51 | Okcuapl 1 rmapokcuabl HAaTpUs U Kanus

52 | NpuUMeHeHMEe WENOYHBLIX METANMOB N X COEANUHEHUN.

53 | Weno4Ho3emernbHbIE MeTansbl MarHMi n Kanbuui, CTpoeHne atoMoB. Nonoxe Hue
B Nepuoan4veckon cncteMe xmmmye ckux anementos 1. . MeHgeneesa.
HaxoxgeHue B npupoae

54- | ®dusmnveckme n XuMmM4eckme CBOMCTBA KanbLMa U MarHus

55

56 | BaxHenwmne coegmHeHus Kanbumsa (oKcua, rmapokcma, Conm).

57 | »KecTkocTb BoAbl U cnocobbl ee ycTpaHeHusi. [NpakTuyeckasn pabota Ne 6.
YKEctkocTb BOAbI M METOAbI €€ YyCTPaHEHNS

58 | ANOMUHUIA.

59- | dmsnyeckme n xmmmyeckme cesonctea. AMGOTEpPHbIE CBOWCTBA OKCcuaa u

60 | rugpokcupa




61 | Xene3so. Lndposas
nabopaTtopus
RELEON
Lndposon gatumnk
AaBrneHus
62 | dnsnyeckne n xumMmyeckme CBOMCTBA Xenesa
63 | Okcugel, rmapokenabl u conu xenesa(ll)
n xenesa(lll) .
64 | MNMpakTnyeckasa pabota Ne 7. PelueHne skcnepuMeHTarnbHbIX 3a4a4 no rTeme Lndposas
«MeTannbl» . nabopaTopus
RELEON
Lndposon gatymk
AaBneHus
65 | KoHTponbHas paboTta Ne3
Tema 9. BewlecTBa 1 maTepmarnbl B XXM3HU YenoBeka
(34)
66 | HoBble maTepuanbl 1 TexHonoruu. BewecTsa n matepuanesl B NOBCEAHEBHOW XXN3HU
yenoseka. XMM1S 1 340POBbLE.
BesonacHoe ncnonb3oBaHne BELLECTB Y XMMUYECKUX PEaKLMI B ObITY.
67 | MNpupogHble NCTOYHMKN YrNeBoaopOAOoB (Yrofb, NPUPOAHBIN ra3, HedTb), NPOAYKTbI
nx nepepaboTku, Nx posb
B ObITY U MPOMBILLNIEHHOCTU
68 | OCHOBbI 3KONOrMYECKON rPaMoOTHOCTU. XMMMYECKOe 3arpA3HEHME OKpy>Kato LLEN

cpedbl (NpegenbHO AonyctumMast KoHueHTpaums sewects — MAK).

Ponb xumnn B peweHnn 3KoNormn4ecknx np06neM




TOUKA \'pocm
3 JTabopaTtopHble paboTel 8 knacc lNpaktuyeckasn pabota Ne 1. «3yyeHne cTpoeHus nnaMmeHmn»

TeopeTnyeckas YacTb: FopeHme — CMOXHbIN npouecc, COI'IpOBO)KLI,GIOLLl,VIVICFI BblefleHnem aHeprun, Kak rnpasuno, B

BMAe Tenna u ceeta. PasnmyatoT romoreHHoe ropeHue (Hanpmmep, npu pa60Te rasoBoWn FOpeJ'IKM), n reteporeHHoe ropeHune (Hanpmmep, ropeHue cnmpta 1
Cyxoro rop}oqero). B pacCMOTpPEHHbIX nNpuMepax nnamMma nMeeT CXogHOe CTPOEHNE. B HEM MOXHO BbIgENUTL TPpWU 4acTu.

BHYTpeHHMI KOHYC TEMHOrO LiBeTa (B Cry4yae rasoBow ropesnikn CUHEro LBeTta) ¢ H1skon temnepatypon ~ 300—500 °C. 3gecb nponcxoguT ncnapeHme u
pasnoxeHue roproyero BeLLecTsa.

CpenHunii BOCCTaHOBUTENBHBIA KOHYC COCTOMT M3 CMECUK BO3Ayxa M ropsLLero rasa. 3gecb nog snusiHieM 6onee Bbicokon Temnepatypsl (1500—1800 °C)
NPOAYKTbl NCMAPEHNS U Pa3NOXEHNSI TOPHOYMX BELLECTB akTMBHO pearnpytoT ¢ kucrnopogoM. Ecnu yacTe yrnepoaa octaércs cBobogHowM, To ero
Menbyanwme YacTuubl packanarTCcAa U npuaaroT ninamMmeHn ApKkoe cBeyeHue. STa 4acTb ninamMeHun 60raTa yrapr|M ra3om CO — CUJIbHbIM BOCCTaHOBUTEIIEM,
NMo3TOMY €€ Ha3blBalT BOCCTAHOBUTENBHON. Touka Hanbonee BbICOKON TeMMepaTypbl HAXOOUTCSA Ha OCTPUE BOCCTAaHOBUTENBHOMO KOHyCa.

BHeLUHMIA OKMCIIMTENBHBIN KOHYC 00pa3yeT HEBUAMMYK 000MOYKY, OKpYXKatoLyto nnams. 34echb nog BAUSHUEM 3HAUYUTENBbHOMO MPUTOKA Hemposs 2oy iponcroput nortos
oRAGERV TOIOSET0 BowecTea A0 CO) YO (i roperuu cyxoro fopovero ka ockose yporponeka T qke obpasyeTcs N2). Mpu aTom ocTaéTcd M3bbITOK Kncnopoga, KoTopbl Mpu BLICOKOW TeMnepaType
obnagaeT BbICOKON OKUCTTUTENbHON akTUBHOCTLIO, MO3TOMY BHELLHAS YacTb MaMeHn Ha3biBaeTCs OKUCNNTENBHON. icnonb3ya nogays BO3Ayxa, MOXHO
yBENUYNTb TEeMNepaTypy nnamMmeHu.

[NpakTnyeckas Yactb: Ll,eJ'Ib onbiTa: U3y4nTb CTPOEHUE NJ1aMeHn, onpenennTb TeMnepaTypy B pa3HblX €ro 3oHax npu ncnosib3oBaHMmM pasiimyHbIX
MCTOYHUKOB Tenna .

lNepeyeHb dam4yukos yugpoeol abopamopuu: oaT4ymK TeMnepaTtypbl TepmonapHbii. JononHumernsHoe 06opydogaHue: LTAaTUB C 3aXKNMMOM; AepXKaTerb
ans npobupok; cnuptoBka . Mamepuarbi U peakmuebl: CNUPT 3TUMOBbLIN; CyX0e roprovee; cBeva.

TexHuka 6e3onacHocmu:
1. . Paborta cBsizaHa C OTKPbITLIM NflaMeHeM — BepermTech oxora.

2. . Tepmonapa nocrie u3BrnevYeHunst U3 nrnaMmeHn ocTbiBaeT He cpasy — BepernTeck oxora. 3.B CnMpTOBKE COAEPXKUTCS roptoyast XKUAKOCTb.



UIHCmMpyKUUus K 8bINMOSHEeHUIO:

1.MoaknounTe BbICOKOTEMMEPATYPHLIN AAaTYMK (TEPMONapy) K PerMcTpaTopy AaHHbIX (KOMNbIOTEPY). 3akpenuTe AaTUUK B LUTATMBE Tak, YTOObI €ro KOHYMK
kacancs ouTuns CNMPTOBKM .

2 . Baxrute cnmpTtoBky. Korga nokasaHnsa ctabunmnampyroTcsl, 3anuiumMTe 3Ha4eHne Temneparypbl Ha cxeme nnamenu (puc. 1). 3.Mepemeltante gaTymk
Temnepartypbl B CrieaytoLLYy TOYKY NlamMeHn B COOTBETCTBMM CO CXEMOW. [1ns1 3TOro ocnabnamte MygTy 1 nepemeLlante eé (BMECTe C Nnankon 1 aT4MKoMm)
B Hy>kHOe mecTo. Koraa nokasaHus cTabunumanpyroTcs, CHoBa 3aHOCUTE 3HaYeHue TeMnepaTypbl B COOTBETCTBYIOLLEN TOUKE Ha CXEMY .

4 . Tak 13amepbTe TemnepaTypy BO BCEX TOYKaX MiamMeHn, OTMEYEHHbIX Ha cxeme . 5 . [oBTopuTe OENCTBUSA CO CBEYOM N CYXUM FOPHOYMM.
TOUKA \'pocm
3 6.06paTtnTe BHMMaHue! NMpu n3yvyeHnn CTpoeHUs! NirameHn Cyxoro roprodero ncnonedyetcs 1/4 yactb Tabnetkun. Kycovek roptoyero

NnoMeLlarT Ha KepaMU4YeCKyo NITNTKY.

Puc. 1. Toukn namepeHusi TemnepaTtypbl nnameHun 7 . BHecuTe B nnams CNMPTOBKM Ha NOSIMUHYTbLI NPOBupKy. N3BnekuTe NpoGupKy 13 nnameHu u
paccmoTpuTe eé NoBEepPXHOCTb.

8 . NMoeTopUTe oNnbIT co cBevon. Kakoro uBeTa obpasoBancsa HanéT? Yrto a1o 3a BellecTBO? Pe3ynbTaThl M3MepeHuiA/HabnogeHnin

NcTouHmk TemnepaTtypa oKomo TemnepaTtypa B cpegHen Temnepatypa B BepxHel | UTo ob6pasoBanoch Ha
TennoTobl nTUNA (Kycodka roptoyero) | 4actu nrameHm YyacTu nNnameHun MOBEPXHOCTM NPOOUPKU

1 CnupToBka

2 Ceuva

3 Cyxoe roptoyee

Bbi800hbI:



B BbiBOAax ykasaTtb, Kako UCTOYHMK TEMNOTbI NPeanoyTUTENBHO NCMOMNb30BaTh B XMMUYECKOW nabopaTopum 1 noyemy .
KoHmporibHbie 80rpochi:

1. Kakon uctovHuk nnamenun 6uin ncnonb3oBaH? 2 . Kakas yactb nnaMeHn camas ropsdasn?

3 . o kakon MakcumansHOn TemnepaTypbl yAAETCA NPOrpeTb Tepmonapy? 4 . Yto ropsidee — LeHTp NnaMmeHn unu kpasa?

1. .Tllo4emy cnnpTOBKa ropuT NoYTN GecUBETHBIM NIIaMeHeM, a cBeva — ceeTsawmumM? MoXHO nv ucnonb3oBaTh CBeYM B nabopatopum BMECTO
CMMPTOBOK?

2. . Kakve npoayKTbl rOpeHnsa O4MHaKOBbI Y CMMPTOBKK 1 cBevn? 7 . 3aganve ans nogrotosku k FMA, BINP

Mpu HarpeBaHUM TBEPABIX BELLECTB B Npobupke Heobxoammo: 1.83°Tb NPOBUPKY B PYKM U Harpeeatb Ty YacTb, r4e NEXUT BELLECTBO; 2.3aKpenmnTb NpodupKy
B LUTATMBE W HarpeBaTb Ty YacTb, IOe JeXNT BELLECTBO;

3.B359Tb NPOOMPKY B pyku, NporpeTb BClO NPoBUpPKY, a 3aTeM Ty YacTb, F4e NEXUT BELLeCTBO; 4.3aKpenuTb NPOOMPKY B LUTATKBE,
nporpeTb BCIO NPOBUPKY, a 3aTeM Ty YacTb, rae NexuT BelwecTBo . (IMpaBunbHLIN OTBET: 4 .)

8.3agaHve ansa passuTus QYHKLUNOHANbHOM rPaMoTHOCTH

B kHure Maiikna ®apages «Vctopusi cBe4mM» aBTop OMMCbIBAET OMbIT, KOTOPbIA OH AEMOHCTPUPOBAN Ha CBOMX nekumax. B nnams ceedn oH nomellan
N30THYTYH0 CTEKINSAHHYI0 TpYOKy. OMH KOHeL TpyOKM onyckancsl Hedarneko oT UTUIS, BTOPOW BbIBOAMIICS Ha HECKOMBbKO CAHTMMETPOB OT nrameHun. Yepes
HeKoTopoe BpeMS K KOHLY TPyOKM NOAHOCUNN FOpsiLLyto Ny4YurHy. MosBnsnock nnamMs, KOTOpPoe CyLLeCTBOBaNo OTAENbHO OT NnaMeHn ceeyn. Kak MoxHO
0O BACHNTL 3TO ABNEHME?

OtBeT: B aTOl YacTu NnameHy NponMcxoauT ncnapeHune napaduvHa. Mapbl napadgyHa Ha Bo3ayxe, Npu NOMKUraHUM, 3aropatoTcs.

Puc. 2. OnbIT ¢ nnameHem ceeyun



TOUKA \'pocm . 5
3 OeMoHCTpauMOHHbIN 3KkcnepumeHT Ne 1. «BbideneHue u noanaoujeHue mensa —npu3Hak XuMu4yeckol peakuyuu»

TeopeTtnyeckas Yactb. Pabota npoBOANTCA NpPU NIYyHEHUN TEMDI ((ﬂpI/I3HaKI/I XUMUNYECKNX peaKLl,I/IIZ». BbligeneHue n

MorroLLeHre TEeNMOoTbl, UIAMEHEHWNE OKPacK/M PacTBOPOB UM BELLECTB, BblAeNeHNe rasa siBnsitoTC OCHOBHbIMU MPU3HaKaMn XMMUYECKUX peakumin. Takke
MMeeT CMbICN NOBTOPUTL paboTy Npu BBEAEHWUM MOHATUS «TENNOBON 3heKT peakummy .

[MpakTnyeckasa YacTb. Lle]'lb pa6OTbIZ npoaeMOHCTpPMpPOBaTb BblAeNEHNE U NornoweHne Tenna npu XMmMn4eckmnx peakumnax. Cesi3aTb NokasaHunsa gatyunka
TeMnepartypbl C OCA3aTelIbHbIMU OLLYLLIEHUAMW.

lNepeyeHb dam4yukos yugposoli tabopamopuu: jaT4mMK TeMnepaTtypbl NNaTMHOBLIN.

HononHumensHoe obopydosaHue: ABa XMMUYECKNX cTakaHa (50 mn), npombiBanka ¢ ANCTUNNMPOBAHHOW BOOON, CTakaH Ans cnmea oTpaboTaHHbIX
pacTBOPOB.

Mamepuarnbi u peakmugbi: antoMMHUEBAs MPOBOSIOKa NN rpanynbl, 20%-Hein pacTBop rmapokenaa HaTpmsa NaOH, 10%-Hbin pacTBOP YKCYCHOWM KUCMOTbI
CH3COOH, rmppokapboHat HaTpua NaHCO3 .

TexHuka be3zonacHocmu: 1 .PaboTtatb B ovkax. 2. Tpebyetca cobntogeHne mep 6e3onacHoCTy npu paboTe ¢ rmapoKCUAOM HAaTpUS U HarpeBaTesbHbIMM
npubopamu.

UHempykyus K ebinonHeHuro. 1.B xummnyecknii ctakaH Hanente pacteop wenodn NaOH. MamepbTe ero temnepartypy. lomectute rpaHynbl Ui NPOBOSIOKY
arntoMMHUA Tak, YTOObI HaZ4 HMMK OCTaBarcs Ccrnow xuakoctu. Koraa HavyHETCA peakumsi, obpaTtuTe BHUMAHWME LUKOINTbHUKOB Ha BbIAENEHNE ras3a u
yBenuyeHne temneparypsbl. XXenatenbHo (ecnuv peakumsa MAET He CIMLLKOM BYpHO) MPONTM MO Knaccy U AaTh LWKOSbHMKAM NOTPOraTb CTakaH, YToobl
ybeaunTbes, 4TO ero cogepxmnmoe pasorpenock. OTMeTbTE MakCMMarbHY0 TemMnepaTypy pacTeopa. [NonyyYeHHbIn pe3ynbTaT 3aHecuTe B Tadbnumuy .

2.llpoMoKTe gatymnk TemnepaTtypbl BOAOW. B cTakaH HanenTe yKCYCHYIO KMCAOTY Ha 1/3 no BeicoTe. NI3amepbTe eé Temneparypy.

HeGonbummm nopuusimm HackinbTe rmapokapboHaT HaTpus, NoMeLIMBasi AaT4nkoM Temnepatypbl. O6paTnTe BHUMaHUE LUKONbHUKOB Ha BblAerneHue rasa -
NpU3HaK XMMUYECKON peakummn. NocMoTpurTe, kak M3MeHsieTcs Temnepatypa. OTMeTbTe MUHUMaIbHY TeMnepaTypy pacTBopa.

Mony4eHHbIN pe3ynbTaT YY4eHUKN 3aHOCAT B Tabnuuy. Pe3aynbtaTtbl nsmepeHuii /HabniogeHni

Pearnpytowme Bewiectea HavanbHaga Temnepatypa MakcumanbHas/MUHMManbHas BblgeneHue unu nornowiexHne
pacTBopa TemnepaTtypa pacteopa TennoTbl

PacTtBop Lwieno4ym 1 antomMmHnn

PacTBop yKCycHOW KMCNOTbI M coaa

Bbi60odbl: YkasaTb NPU3HaKN XMMUYECKNX peaKLnii.



KOHmpOﬂbeIe 80r1pOChbI.
1. .anBe,EI,VITe npumepbl peaKLl,I/IIZ, npoTeKawLlWnx Cc BblaerneHnem TensoThbl.

2. .[0ns nony4yeHus HerawEéHOM M3BECTM Men NPOoKanMBaroT NPy BbICOKON TemnepaType. K kakoMy TUny MOXXHO OTHECTM 3Ty peakumio? 3.3agaHve ons
nogrotoBku kK MA, BINP: Tonbko XMMn4eckme SBneHns nepeyvncreHsl B rpynne:

1.FopeHme cBeuun, BbiNageHne OOXAEBbIX Kanenb, kuneHne Boabl 2.CkncaHne s6n0o4HOro coka, ckucaHme Mosoka, pacTtBOpeHne Mersa B yKCyce 3.TasHune
CHera, nnaelieHne CBMHUa, NpoTyXaHne KypuHoro anua 4.06pasoBaHme TyMaHa, ropeHue BeHranbLCcKon ceeun, ropeHune npnpoaHoro ras3a

TOUKA \’pocm .
A .JeMOHCTpPaUMOHHbIN 3KcriepumeHT Ne 2. «PasnioxeHue 800bI 3JIEKMPUYECKUMMOKOM»

TeopeTnyeckas YacTb. I'Iepe,u, Ha4vyanom pa6OTbI cnenyert OGCy,D,VITb CO LLWKONMbHMKaMKn BOMPOC: NPOCTbIM UMK CNOXXHbIM BELWLECTBOM ABMAETCA BOOA. Mocne
BblABWMXEHNA yHalWMMNUCA Pa3SfiMYHbIX TMNOTES YHUTENb NPOCUT NPEeasioXnTb BapnaHTbl NX 3KCI'IepVIMeHTaJ'IbHOl7I NPOBEPKN.

OO6bIYHO AaHHbIV OMbIT PpeKOMEeHAYT NpoBoauTb B Npnbope NodmaHa, yCTPONCTBO KOTOPOro SIBASIETCS 4OCTAaTOMHO CHOXHbLIM AJ151 BOCbMUKIACCHUKOB.
Yno6Hee ero npoBoanTb B Npubope Ansi OnbIiTOB C 3MIEKTPUYECKMM TOKOM, UCMOMb3ys B kKadecTBe anekTponuta 10%-Hbii pacTBOp rmapokcuaa HaTpus 1
cTanbHble (Nydlle HUKeneBble) anekTpoabl. Bo nsbexaHne BcrieHMBaHWUs pacTBopa Npu AeMOHCTPaLUn K 3NeKTPonnTy cnedyet 4o6aBuTb 3TUMOBbLIA CNupT
(Ha 4 obbéma pactBopa anektponuta 1 06LEM 95%-Horo pacTeopa cnmpTa) .

MpakTnyeckas YacTb. Llenb paboTbl: chopMmpoBaTh NPEACTABNEHUS Y yHalLMXcsi 06 aHanM3e CNoXHbIX BELLECTB Y MUBMEHEHWUM MOMEKYN CMOXHbIX BELLECTB
B XO[€ XUMUYECKMNX PEeaKLNIA.

HononHumenbHoe o6opydosaHue: NpUbop Ars OMbITOB C 37IEKTPUYECKUM TOKOM; UCTOYHMK NMOCTOSIHHOIO TOKa: MPOGWPKM - 2 LWIT., MPOHYMEPOBaHHbIE;
fy4nHKa; CNpTOBKa; NPOOKN — 2 LT, MUHLET .

Mamepuarnbi u peakmugsi: cnmpT aTunoBbln, 10%-HbI pacTBop LWenoyu.
TexHuka be3zonacHocmu: PaboTaTtb B o4kax. TpebytoTcsa cneumarnbHblie Mepbl 6e3onacHOCTH Npu paboTe ¢ rmapoKCUAOM HaTpus .

UHcmpykyus K ebironHeHuro: 1.3anonHuTe anekTponuTUYECKyo BaHHY U AEMOHCTPaLUMOHHbBIE MPOBMPKN pacTBOPOM 3MeKTponuTa 3apaHee, 40 YpokKa.
2.MMpoaeMoHCTpuMpynTe Npubop yYalummcsi, 0O0bSCHATE ero YCTPONCTBO W BKINHOYMTE MOCTOSIHHBIN 31IEKTPUYECKUI TOK.

1. Habnwopaetcs BbloeneHne ra3oB Ha anekTpogax npubopa. ObpaTtuTe BHUMaHWE yyallMXcsl Ha TO, YTO OAMH M3 ra3oB BblAENSAeTCsl UHTEHCUBHEN U
3aHMMaeT B ABa pasa 6onbLlunm 06BHEM NO CPaBHEHMIO CO BTOPbLIM ra3oMm.

2. Ob6cyaute HabnogaeMble NPU3HAKM XMMUYECKOW peakuun, caenanTe NpeanoriokeHns 0 TOM, B Kakux Npobupkax HaxogaTCst KUCMOPOA U BOOOPOA.
OnekTponua npekpaTuTe, Koraa B npobupkax Habepétcsa okono 6 min Bogopoada u 3 M kucnopoga .



3. O6paTtute BHMMaHWE Ha pa3nuyHblie 00 bEMBI COBpaHHbIX ra3oB. Mpobupku NNOTHO 3akponTe Npobkamu NOL4 Crnoem anekTponuTa. Tnetowen
Ny4ynMHOM onpegennTe HanuvMe KUCNopoaa B Npobupke, ropsiLien Ny4nHon nogoxrute sogopon. lNpeanoxuTe yyawmmcs 3aHecTn pesynbTarhl
HabnogeHun B Tabnuuy. PedynbtaThl HabnogeHun

Homep npobupku O6bém rasa HaseaHue rasa

1

2

Bbi800kb: OTpa3I/1Tb, YTO NMPOUCXOAUNT C MOJEKyJ1laMU CIlOXHbIX BeWeCTB B Xo4e XUMUYECKON peakunn.

KoHmpornbHbie gonpocski: 1.MOXHO N No BHELLHEMY BMAY OTNMYUTBL ra3 BOAOPo OT rasa kucnopoga? 2 .Kakume yacTuubl COXpaHSTCS B XOA4€e NpOTEKaHWs
peakuuy pasnoxeHus Bogbl, a Kakve paspywatotca? 3 .Kak gokasaTtb, YTO B COCTaBe caxapa COAepXaTcsi aToMbl yrrnepoaa?

4 .3apaHue ansa nogrotosku k M'MA, BIP. MNpu cobrupannm razoB Mcnonb3yoT Npubopsbl, NpeacTaBrneHHbIe Ha pUcyHKe. C MOMOLLBHO, KakUX M3 YKa3aHHbIX
nNpnbopoB MOXHO cobupatb Bogopoa? O60CHYNTE CBOWM OTBET, MCXOAS M3 CBOMCTB JAHHOrO rasa.

Puc. 7. Npunbopsl Anst cobnpaHus ra3os

(A) (b)

/ i (:‘ﬂ
— \ U7

TOUKA \!pocm

[eMoHcTpaunoHHbIn akcnepuMeHT Ne 3. «3akoH COXpaHEeHNS MacChl BELLECTBY
TeopeTtunyeckas YacTb. MNpu M3y4eHnn JaHHOW TeMbl LienecoobpasHo co3aaTe NpobnemMHyo cuTyaumio, Ans paspeLlleHns

KOTOPOW yyalluMecs BblABUIaloT rMnoTesbl, TpebytoLye aKcnepumeHTanbHol nposepku. Mpu o6CykaeHnn NpeaioXKeHHbIX BApMaHTOB NMPOBEPKU
BbIABWHYTbLIX FMNOTE3 BOCbMMKITACCHUKU NpeanaratoT pasnnyHble BapnaHTbl KOHCTPYKLUM NPUGOPOB, T.€. NPOSIBNAT TBOPYECKYIO aKTUBHOCTb, B XOA4€
KOTOPOW NMPOVCXOAMUT NEePeocMbICIeHNE NPUobpeTaeMbIX 3HaHWIA.

Ha ypoke yyalwmecs ysHatoT o pabotax M. B. JlomoHocoBa u A. JlaByasbe, NOCBALEHHbBIX OTKPLITUIO 3aKOHa COXPaHEHWsT MacChbl BELLECTB, (hOpMYNpyIoT
3aKOH, NPUXOANAT K BbIBOAY, YTO Macca BELLEeCTB B XOe peakuunn A0MKHA OCTaBaTbCsl NOCTOSAHHOW. [oBMBLLIMCL NOHMMAaHWA JAHHOrO Te3nca, yuuTenb
OEMOHCTPUPYET IKCMIEPUMEHT .



[MpakTnyeckasa 4acTb. Lle]'lb pa6OTbIZ JKCNnepMMeHTarnbHO OOKa3aTb 3aKOH COXpaHEHNA MacCCbl BELLLECTB .

[ornonHumernsHoe 060pydosaHue: BeCbl TEXHOXUMUYECKUE UMW SNEKTPOHHbIE; cBeYa; konba nnockoaoHHas 250 MI; NoXKa AnA CKUraHus BELecCTB.
Mamepuarib! u peakmuebl: cBeva.
TexHuka 6e30r1acHOCMU: BbINONHATL TpeboBaHUs Npy paboTe C OTKPbITLIM MaMeHeM.

UHecmpykyust K ebinosiHeHuo: Ha pbl4akHbIX MW SNEKTPOHHbLIX Becax ypaBHOBELLMBAETCS CBeYa, a 3aTeM yunTerb 3axuraeT eé. Yyawmecs HabnogatoT,
YTO B TEYEHNE ~1 MUH paBHOBECUE BECOB HapyLLaeTCcs, YallKa C ropsilieil CBe4oln nogHMmaeTcst BBeEpX. Yuyalymmcs 3agatoTcs Bonpockl: «Kak MoXHO
06bACHUTL Habntogaemblt hakT? Kak 3TOT hakT cornacyeTcsi C 3aKkOHOM COXpaHeHWUst Macchl BeLecTB?» OGCyXaeHUe AaHHbIX BONPOCOB NPUBOAUT
y4aLLmMXcsl K MbICITN O TOM, YTO 3KCNEPUMEHT NPoBeAEH HEKOPPEKTHO, CrieayeT N3MeHUTb KOHCTPYKLUMIO npubopa.

Yuntenb 3apaHee AOMKEH NOArOTOBUTL KONBY AOCTaTOYHO 6onbluoro o6bEma ¢ XOpOoLLO NOAOrHaHHOW NPOBKON, B KOTOPYH BCTABIIEHA JIOXKEYKA.

B noxeuke 3akpennsercsa ceeva. Becb npnbop B cbope 3apaHee ypaBHOBeELLMBAETCA Ha Becax (puc. 8) . Koraa yyawmecs
NpuxoOsT K BbIBOAY, YTO OMNbIT crieayeT NPOBOAUTL B 3aKpbITOM Npubope, yunTenb OCTaéT BECh! C KONOOW, 3a)KnraeT CBedy, 3aKpennéHHyIo B Noxeyke,
BHOCUT B KOJBY 1 NNOTHO 3aKpbiBaeT. Yyalmecsi BUAAT, YTO paBHOBECKE BECOB HE HapyLLAeTCs B XOAe BCEro aKkCrepuMeHTa .

Puc. 8. MNpubop ansa AeMoHCTpauum 3aKoHa COXpaHEHWs1 MacChbl BELLIECTB

BbiBOObI:
B BbIBOgax HeEOGX0AMMO OTPa3nTb TE3UC, YTO Macca BELLECTB NPW NPOTEeKaHNM XMMUYECKOW peaKkLUmm CoXpaHsaeTcs .

KoHmporibHble 80rpocki:
3afaHus ons pasBuTUs PYHKUMOHANbHON FPaMOTHOCTH

1. I'IpM ropeHun gpos ocTaéTtcs 3ona. Macca 30nbl MeHbLUE Macchl B3SATbIX A5 CXKUraHNS OpoB. Kak MOXHO 06bSACHUTBL 3TOT d)aKT?



2. [ns npurotoBneHusa macHoro 6ynsoHa noBap B3sn Kycok msica maccom 1 kr . MNocne Bapku kycok msica ctan BecuTb 800 r . lMoyemy macca
n3mMeHunacb?

TOUKA \\‘pocm

[emoHcTpauunoHHbI akcnepumeHT Ne 4. «OnpegeneHve coctaBa BO3ayxa»

TeopeTtuyeckas YacTb. lNepea npoBefeHNEM SKCNEPMMEHTA yYaLLMMCa HEOOX0ANMO 0O BACHUTL YCTPONCTBO NpMbopa, YTO 03HaYaroT AeneHus. Takke
HeobxoaMMo y6eanTbes, 4TO Npobka Npubopa repMeTMYHO 3akpbiBaeT cocyA. [NpakTnyeckas Yactb. Lienb paboTbl: aKCnepuMeHTanbHO onpeaennTb
00BbEMHYIO JOMI0 KMCropoaa B BO34yXe .

LononHumensHoe obopydosaHue: npubop ons onpeneneHusl coctasa Bo3ayxa, LUTATUB, CIMPTOBKA, CTEKMNSHHASA nanoyka, NyymHa, cTakaH ¢ BOAON.
Mamepuarbi u peakmussbi: KpacHbIn docop.

TexHuka 6e3onacHocmu: C 0CTOPOXHOCTbIO 00pallaTbes ¢ ropsium doocdopom.

UIHCMPYKUUST K 8bIMOSTHEHUIO:

1.KpuctannmsaTtop HanonoBuHy 3anosiHuTe BoAon. Ha noBepxHOCTb BOAbI ToMecTuTe hapdoposyto Haluky ¢ 1—1,5 r cyxoro kpacHoro cocdopa.
2.06paTnTe BHMMaHMe Ha HeobxoanMMOoe yCrioBMe SKCNEPUMEHTa — BNaXHbIN pocdop ncnosnb3oBaTh Henb3s! Pocdopa [OMmKHO ObiTb B3ATO OonbLUe, Yem
TpebyeTca aAns cBA3bIBaHWSI BCErO KMCIoOpoaa, HaxogsLlerocs B cocyae.

1. OrTkpoliTe Npobky Npnbopa 1 NOMecTUTE KONOKOM B KpUCTannmMs3aTop ¢ Bogon. [NorpysnTe KONoKon B BoOAY HacTOMbKO, YTOObI ypOBEHb BOAbI
coBnagan ¢ HWKHUM aeneHvem konokona. Mpu 8ToM HWKHWIA Kpai KonoKona He J0MKeH A0X0oAUTb A0 AHa KpucTannuaartopa . [1nsa 3Toro KornoKorn
3aKpenuTe B LUTAaTUBE UMW NOMECTUTE Ha AIHO KpUCTannumaarTopa ABe CTEKMAHHbIE NarnoYvku .

2. CwunbHo pas3orpeB KOHeL, CTEKMSHHOM Marno4vku, onycTuTe €€ B KONMOKOM 1 nogoxrute docdop. Kak Tonbko docdop 3aropencs, ObiCTpo N3BnekuTe
narioyKy 1 3aKpomnTe Kornokon npobkon. Konokon 3anonHaeTcs ryctbiM 6enbiM AbIMOM, COCTOSLLMM M3 YacTuiek bocdopHOro aHrmgpuaa.

3. [Mpwu ropeHun docopa 06BEM BO3Ayxa BHYTPM KONOKOIa BHavyarne oT HarpeBaHns HEMHOIO YBENIMYMBAETCH, a YPOBEHb BOAbI B KOJIOKOIE
noHwmxaetc4 . o Mepe pacxogoBaHMa KMcnopoga nnams nocteneHHo racHeT. benbii docdopHbIn aHrMapug pacteopsieTca B Bogde . Cocya
oxnaxgaeTcs, ras B KOrokore nocteneHHo yMeHbLIaeTcsl B 00bEMe . YpoBeHb BOoAbl B KOMOKOME MoBbIaeTcs . B kpuctannusaTtop gonenTte Boabl B
TakoMm obbeme, YTOObI BHYTPU 1 CHAPYXKM KOOKOIa YPOBHM Oblny OOMHAKOBbI U COBMaganu co BTOPbIM AeNeHMEeM KOMNokona.

6 . OTkponTe NpUBop M NPV NOMOLLIM FrOpsiLLEN NyYnHbI yoeanTechk B TOM, YTO OCTaBLUMIACS B KOSOKOSE ra3 He NoaaepkmBaeT ropeHns. PesynbTathl
HabnogeHun

Yuncno genexunn B npnbope, 3anofHEHHbIX Yucno genexunn B npnbope,
BO3QYyXOM (40 NpOBeAEHMsT peakLmm) 3anofHeHHbIX razamu (nocrne

Y ?
NpoBeaeHs peakumm) Kakoii ras npopearmpoan”




BbiBoab!:
B BbiBOAax ykasaTtb cogepxaHue kucnopoaa B sosayxe (8 %).

KoHTpornbHble Bonpochkl: 1.Kakon ras pacxogyetcsa npu cxuraHumn pocdopa B Bo3gyxe? 2.Kakon o6bEM kucnopoaa B Bo3gyxe? CKOMbKO 3TO COCTaBNAET B
npoueHTax? 3.Moyemy ons npoBeaeHns akcnepumeHTta 6epyT n3bbITok hocdopa?

4 Kakou ras octarncs B konokone nocne cropanusi poccpopa? 5.3agaHusa ana nogrotosku k FTMA, BIP YkaxuTe, B Kakyto rpynny BXOASAT BELLECTBA,
3arpasHaoLLmMe BO3OyX:

1. BogsHOW Nap, yrneKkUCrbln ras; 2.CepHUCTLIN ras, OKCcuabl a3oTa; 3.Kkucnopos, asor; 4.refnui, Kucnopog

TOUYKA \!pocm
9 knacc
DemoHcTpaunoHHbIN akcnepumeHT Ne 1. «TennoBoun adhdpeKT pacTBOpeHUs1 BelecTB B BoAe»

TeopeTnyeckas Yactb. PacTBopeHue BeELLECTB NpeacTaBnseT coOo CrnoXxHoe hrn3nKo-XMMnYeckoe siBNneHne, 3aBmcsLlee oT Npupoabl pacTBOPEHHOTO
BELLECTBa U pacTBOpUTENS, OT TeMnepaTypbl U KOHLEHTpaLmMm obpasyoLerocst pactesopa.

[Mpy pacTBOpPEHUU KpUCTaNNMYECKNX BELLLECTB B BOAE MPOUCXOASAT TPM OCHOBHbIX npoLlecca. 1.PaspylueHne Kpuctanimy4eckom pelléTkn pacTBOpAeMOoro
BELLECTBA — 3HOOTEPMMYECKMIA NPOLIECC.

1. Tngpatauus, T.e. B3anmogencTame 4Yactuml (MOHOB MM MOSEKyYIT) pacTBOPSIEMOro BELLECTBA C MOSIEKYTaMu BOAbl — 3K30TEPMMUYECKMI NPOLLECC .
3.MNepeHoc rmapaTMpoBaHHbIX YacTuL, OT rPaHMLbl KpUCTann-pacTeop B 00w 06BEM pacTBopa, 3TOT NPOLLECC HE COMPOBOXAAETCS HU
BblENEHNEM, HM NOTMOLWLEHNEM TEMNSOTHI.

B 3aBMcCMMOCTM OT TOro, TennoBor 3dEKT Kakoro U3 AByx NPOLIECCOB (pa3pyLUeHNe KpucTanna unu rmgpartaums Yyactuu) npeobnagaeT, 00OLWnin TENTOBON
ahbdeKT pacTBOpPEHNSI MOXKET ObITb BENTMYMHON NOMOXUTENBHON NN OTPULATENBHON.

[MpakTudeckas YacTb. Llenib pabomer: onpeaennTb TennoBon adekT pacTBOPEHNA CEPHON KUCOThI, MMAPOKCHaa HaTpus U HATpaTa aMmMOHUS .

lNepeyeHb damyukos yughpoesoli nabopamopuu: AaTYMK TemnepaTypbl NNATUHOBLIN .
LononHumernbHoe 06opydosaHue: cTakaH Ha 150 Mn — 3 LWIT.; CTEKNsIHHAs Nano4ka; NpomblBanka; MepHas npobupka; wnartenb — 2 W .
Mamepuarnbi u peakmusbi: cepHas KUCnoTa (KOHL, .); TMapoKCcua, HaTpus KpUCTanIMYEeCKUiA; HUTPaAT aMMOHMS .

TexHuka be3onacHocmu: 1.CepHasl kucnoTa u rMapoKcua, HaTpUst SABMSOTCS arpeccnBHbIMU BelllecTBamMn. Heobxogumo octeperatbcs Ux nonagaHus Ha
KOXy 1 ogexnay. 2.bepeyb rnasal 3.HeobxogumMo NOMHUTL NpPaBWIo passefeHns Kncnot. 4.Ha paboyem mecte JOMKHbI BbITb HENTpanUayloLLne cpeacTaa:
2%-Hble pacTBOpbI rMapokapboHaTa HaTpUs U YKCYCHOW KUCTOThI.

MHCmpyKL{UFI K 8bIlOJTHeHUHO:



1.B neps.bIi cTakaH Hanente 50 mn Boabl. 2.C NOMOLLBIO AaTyMKa onpeaennte eé TemnepaTtypy.

1. OtmepbTe 10 MN KOHUEHTPMPOBAHHON CEPHON KUCIOThLI U MeASIEHHO, NPY NepeMeLLInBaHUM pacTBopa CTEKMSIHHOW NanoYkon BNNBaATE CEPHYIO
kucnoty. O6patute BHYMaHWe Ha NopsA0K CMeLLMBaHUS BOAbl M cepHON kncnoTel! CneguTe 3a U3MeHeHWeM TeMmnepaTtypbl NPy pacTBOPEeHUN
kucnoTbl. Hanbonee Bbicokoe NokasaHne TeMnepaTtypbl 3aHecuTe B Tabnuvuy. [latymk TwaTenbHO NPOMOoNTe BOAOMN.

2. Bo BTOpOI‘/‘I CTakaH NoOMecTUTe OKoSo 8 1 TBép,EI,OFO NnopoLKa rmapokcnaa Hatpmua n Bneunte 50 mn BoAbl. OI'IyCTI/ITe AaTtyuK Temnepartypbl U
nepemeLuaMTe pacTBop. OTMeTbTe caMoe BbICOKOE 3Ha4YeHne TeMneparypbl. TwaTensHo I'IpOMOIZTe [aTymK BOLON.

3. B Tpetuit cTakaH HacbinbTe 15 I MenKoKpMCTanImM4yeckoro HuTpaTa aMMoHust 1 npunente 50 mn Boabl. OnycTUTe AaTynk Temnepartypbl U GbICTPO
nepemeluainTe pacteop. Hanbonee HM3koe 3HaYeHMe TeMnepaTypbl 3aHecuTe B Tabnuy.

PesynbTathl M3aMepeHuii/HabnogeHn

Wccnenyemas cuctema OuctunnunposaHHas Boga Bona + HDS04 Boga + NaOH Bosa + NHANOZ

TemnepaTtypa, °C

Bbigo0bi:
OTpasunTb, Kakoh TennoBon acdpdekT NpeobnagaeT Npyn pacTBOPEHUM B BOAE CEPHOM KUCMOTbI, HATPaTa aMMOHUS, rMOpoKCcuaa HaTpus.
KoHmporsibHbIe 80MpOChkI:

1.00bsACHNTE, NOYEMY NPY PAaCTBOPEHUN OOHMX BELLECTB B BOAE BblAENseTCs TENOTa, ApYrnx — nornowaetcsa. 2.Npegnonoxurte tennoBon adekT
npouecca pacTBOpeHUs B BOAE M’MApOKCMAa Kanusi.

TOUKA \!pocm

MpakTuyeckasi pabota Ne 1. SNeKTponuTbl U HEANEKTPONUTbI

TeopeTnyeckasi YacTb. MNpy pacTBOPEHNMN B BOAE UOHHBIX COEAMHEHMI MOMNSIPHbIE MOMNEKY bl BOAbLI OKPYXKatoT (CONMbBaTMPYIOT) 3apsiKeHHbIE UOHbI,
nepeBos 1x B pacTBop. MonekynsipHble COeAMHEHWsI CONMbBAaTMPYIOTCS, HO He pacnafatoTcs Ha MOHbI . B nepBoM crniyyae pacteop npoBoauT
3MEKTPUYECKUI TOK, BO BTOPOM HET .

OnpeaenuTb NPUHAANEXHOCTb BELLECTBa UM pacTBOpa BELLECTBA K 3N1EKTPONUTaM MOXHO MPW NMOMOLLM M3MEPEHMs1 3reKTponpoBogHocTH. Ecnin
3MEeKTPONPOBOAHOCTL BENMWKA, TO UCCredyeMblii 06BbEKT — anekTponuTt. Ecnv 3HauyeHne anekTponpoBogHOCTM MeHbLle 20 MKCM/CM, TO 3TO HESNEKTPONUT .

[pakTnyeckas YacTb.

Lenb pa6omb/: onpegennTb NpUHaanexHoCTb BeLeCTB, CMeceWn BeLLEecTB 1 pacTBOPOB BELWECTB K 3JIEKTPOJIUTAM U HEIJTEKTPOJINTAM .



lNepeyeHb damyukos yughposol nabopamopuu: [ATHUK ANEKTPONPOBOAHOCTM . [lononHuTenbHoe obopyAoBaHMe: cTakaHbl Ha 50 Mn; WTaTUB C 3aXUMOM;
npombliBanka . Matepuansl 1 peakTMBbl: AUCTUNNMPOBaHHas BoAa; no 20 Mn 3TMNOBOro cnupTa, 6eH3nHa, kepocuHa; 5%-Horo pactTBopa caxaposbl,
pacteopa cnupTa (1:1), 5%-Horo pacteopa xnopuaa Hatpus; 5%-Horo pacTeopa XnopoBoAopoAa; 5%-Horo pactsopa rmapokcuaa HaTpusi, noBapeHHas
conb (TBépAas), caxap (TBépAabIn) .

TexHuka 6e3onacHocmu: MNpun paboTe C roprYnUMU XKXUOKOCTAMM (CAMPT, 6EH3UH, KEPOCUH) BONN3M HE AOMKHO ObITh OTKPBITOrO OrHS.
UHCMpyKUUs K 8bIMOTHEHUIO:

1.B cTakaH NoMecTuTE NOBAPEHHYIO COMb U OMYCTUTE B CTakaH AaTyMK SNeKTponpoBOAHOCTU . [TPpOBOANT N COMb 3NEKTPUYECKMI TOK? 2.AHaNOrM4YHbIe
JencTeusa nposeauTe ¢ caxaposon . 3 . B cTakaH HanenTe 20 Mn nccnegyemMmoro pacteopa.

1. OnyctuTe B HEFO AATUYUK SMEKTPONPOBOAHOCTM, 3aKPENNEHHbIN B Nanke wratusa. HabnoganTe 3a UISMEHEHNEM 3HAYEHWSI SMEKTPONPOBOAHOCTH.
Korga nokasaHus gatuvka nepectaHyT U3MEHSITbCS, 3anunTe ero 3HavyeHue B Tabnuuy .

2. OGpatute BHMMaHMe! [JaTumk nocne Kaxaoro onbiTa TwaTenbHO NPOMbIBAaETCA BOAOW. 6.3aTeM AaTymk onycTuTe B CreAYHLNA pacTBop .
AHanornyHble 0encTBuA NpoaenanTe co BCemMu pactBopamu. PesynbTaTbl UsmepeHui

Ne HasBaHue BellecTBa, 3Ha4yeHne anekTponpoBoAHOCTN, MKCM/CM OnNEeKTPOnUT NN HESNEKTPONUT
onbiTa | pacTBopa

1

2

KoHmporsibHbIe 80MpOChkI:

1.06pawaoT BHMMaHUe, YTO HU AMCTUNNMPOBaHHAsA BoAda, HU TBEpAAs COMb HE NPOBOASAT ANEKTPUYECKOro Toka. TeM He MeHee pacTBOp CONK B BoAe
NPOBOANT ANEKTPUYECKUIA TOK. TO 3HAUMT, YTO B pacTBOpE OTKYAa-TO NOSBMAOTCA NOABWXKHbIE 3apsaabl. [log aTo HabnoaeHWe BBOASAT onpeaerneHne
3MNEeKTPonmMTa U MexaHu3M 3reKTPONUTUYECKO AnccoLmaLmnin.

2 . Bcerga nu BogHble pacTBOpPbI BELLLECTB NPOBOAAT 3NeKTpn4eckmin Tok? He Bcerga, T.e. HEKOTOpbIE BELLECTBa He Jatl0T MOHOB NpY pacTBOPEHun . ITo —
BELLECTBA C MONEKYNSAPHON KpucTannmyeckon pewétkon. 3.3agaHmsa gns nogrotoskm k M'MA, BIP

A) K xopoLulo pacTBOpMMbIM 311IEKTPOSIMTAM OTHOCATCS:
1.rmagpokena 6apus; 2.cooccat marHus; 3.cynbdng mean(ll); 4.kapooHat kanbums. b) DnekTpuveckuin ToK MPOBOANT:
1.pacTBOp 3TMMOBOro CNUPTa; 2.pacTBOp rMuULepuHa; 3.pacTBop rMoKo3bl; 4.pacTBOp rMapokcuaa Kanbums.

Na6opaTtopHbIi onbIT Ne 1. «BnusiHue pacTBopuTenst Ha avccoumaumoy



TOUKA \!pocm

TeopeTtnyeckasa YacTtb. Bo MHormx Xxnopunaax nepexogHblX MeTanrioB CBA3N UMEKOT B 3HauYuTENbHOM mepe KOBaneHTHbIN Xapaktep .
MaJ'IOI'IOJ'IFIprIe pacTtsopuTenun (CI'II/IpT nnn aLl,eTOH) CONbBaATUPYKOT MOJIEKYI1bI LLEJTUKOM. I'IpM nobasneHnn Boabl OHa conbBaTUPyeT NOHbI, Bbl3biBad
ANEKTPONINTUYECKyro anccoumauunto . LlBeT pacTBopa nNpu 3TOM N3MEHAETCA, a NIEeKTPOoNnpoBOAHOCTb PE3KO BO3pacTaeT .

[MpakTnyeckasa YacTb. Lle]'lb paGOTbIZ C(*)OpMI/lpOBaTb npencrtaBneHne o ponun pacreopuTtena B SHeKTpOHMTMHeCKOIZ anccounauumn.

lMepeueHb damyukoe yughposol nabopamopuu: [ATYNK NEKTPONPOBOAHOCTM .
LononHumensHoe o6opydosaHue: ABa BbICOKUX XMMMYECKUX cTakaHa (50 Mn); CTeknsiHHas nanodka.

Mamepuarnbsi u peakmusgbi: CuCl2 6e3BoaHbIN (MMeeT KOPUYHEBLIN LBET . MMonyyatoT, Harpeeas Kpuctannorngpar B Yallke And BbiNapuBaHus . XpaHaT B
NAOTHO 3aKPbITOM COCYAE); aLeTOH Unun CnupT .

TexHuka 6e3onacHocmu: 1 . CnupT 1 aLeToH — roptodne Belllectsa. He ncnonb3oBaTh oTKpbITOe Nnams. CrneunanbHele Mepbl 6e3onacHocTy npu paboTe ¢
roptoYMMM XMUaKoCcTIMU. M3GeraTtb nonagaHns conein Meam Ha KOXy U Ofexay, Tak Kak OHU SA0BUTbI.

2 . lpw nonagaHum cMbITb XONoaHoOW BoAon 6e3 mMbina.
UIHCMPYKUUST K 8bIMOSTHEHUIO:
1. B xummyeckun ctakaH HacbinbTe ~0,5 r 6essogHoro xnopuga meaum (I) CuCl2 n Hanente ~25 mn cnupTa UK aueToHa .

2. PacTtBopuTe BeLLecTBO, NepeMeLllnBasl Coaep>XMmMoe CtakaHa CTEKNAHHOM nanoyvkon. Ecnmn pacTBOpUTb COSb NMOMHOCTBIO HE YAAETCH, akkypaTHO
cnenTe NOMNy4YeHHbIN PacTBOP B APYron CTakaH.

3. TlorpysuTe B pacTBOp LUyN AaTyMKa 3NeKTPONPOBOAHOCTU Y U3MEPbTE 3NEKTPONPOBOAHOCTD .

4. O6paTtuTe BHUMaHMe Ha UBeT pacTeopa. [NpunenTte Kk pacteopy 25 mn Bogbl. MNepemeluante, obpaTnte BHUMaHME Ha M3MEHEHME OKPaCKH.
5./3mepbTe aneKkTponpoBOAHOCTb MNOMYYEHHOrO pacTBopa .

PesynbTathl M3amepeHuii/HabnogeHni

BelecTBo | ONeKTponpoBOAHOCTL B CMpTe (aueToHe) | OnekTponpoBOAHOCTL Nocrne obaBneHus Boabl

Xnopug meam (II)

Bbigodbl: OTpasnTb BNUSHNE pacTBOPUTENS Ha 3NEKTPONPOBOAHOCTb CONM.

KoHnmpornsHbie gornpocski: 1.0 4ém cBuaeTenbCTBYET POCT 3MEKTPONPOBOAHOCTM conu npu gobasneHuun Boabl? 2 . NMoyemy nameHsieTcs UgeT pacrteopa? 3 .
Kak BrnvsieT npupoaa pacTBOpUTENS Ha SMEKTPONUTUYECKYO Auccoumnanmio?



JTabopaTtopHbin onbIT N2 2. «CunbHble 1 cnabble aNeKTPoNnTbI»
TeopeTnyeckas YacTb. QNEKTPoONMTaMn Ha3blBalOTCH BELLECTBA, pacnagatoLimMecs Ha MOHbI BCNEACTBUE 3EKTPONUTUYECKON

anccounaudmn. PaCTBOpr ANEKTPONNTOB ABNAKTCA NPOBOAHMKAMK BTOPOIro poda, TakK Kak nposoadAT SﬂeKTpI/I‘-IeCKI/IIZ TOK 3a CYET MoHoB. Mo cnocobHOCTYU K
SJ'IeKTpOJ'II/ITVI‘-IeCKOﬁ anccounaumm 3NeKTpornTbl YCINOBHO pa3nenAatoT Ha CUSIbHbIE U cnabble. CunbHble ANEKTPONNTbI MNPaKTU4eCKN NOJNTHOCTbIO
anccounnpoBaHbl Ha NOHbI B pa36aBJ'IeHHbIX pacTBopax . K HMM OTHOCATCA MHOrMe HeopraHn4yeckme cosmnun, HEKOTopble KNCIOTbl U LWeno4n

. Cnabble ANEeKTPO- NNThbI NULb YaCTU4YHO ANCCOUMNMPOBAHbl HA NOHbI, KOTOPble HaxoaATCA B AMHaMn4eCKoM paBHOBECUMN C HEQUCCOLMMPOBaAHHbIMUA
Monekynamm . K cnabbim ANeKTponnTam OTHOCATCA MHOIrme opraHn4yeckme KncrnoTbl U OCHOBaHUA .

MNpakTnyeckas Yactb. Llesib pa6omb/: onpenennTb, ABNAKTCA I BblaHHbIE BelleCTBa CUNTbHbIMU NN cnabbimu aneKkTpomTamMmm Ha OCHOBaHUN U3MEpPEeHUA
ANEeKTponpoBOAHOCTU NX PACTBOPOB .

lNepeyeHb damyukos yughposoli nabopamopuu: AaTYUK SNEKTPONPOBOAHOCTH .
HononHumensHoe 0b6opydogaHue: TPU XUMNYECKNX CTakaHa (25—50 mn), npombiBanka ¢ AUCTUNNMPOBAHHOWM BOAOW .
Mamepuarnbi u peakmugnbi: 10 %-Hble pacTBOPbI COMSIHON, a30THOM U YKCYCHOWM KMCNOT (KenaTtenbHo B kanenbHuuax); punbTpoBansHasa dymara .
TOUKA \‘pocm
3 TexHuka 6e3onacHocmu: Cobntogarite Mepbl 6e3onacHocTy Npu paboTe ¢ KUCnoTaMn 1 LernoYyamu.

UIHCMPYKUUST K 8bIMOJTHEHUIO:

1. B T1pu ctakaHa Hanente no 25—50 mn gMCTUNNMpPOBaHHON BOAbI.

2. B nepBbli cTakaH gobaBbTe 1 Kansto YKCYCHOW KUCOTbI, BO BTOPOW — COMSIHOW, B TPETUIA — a30THOWN.

3. V3amepbTe 3neKTponpoBOAHOCTL KaXKAOro pacTBopa, BbiTMpas LWyn unbTpoBarnbHOM GyMaron nocne Kaxaoro namepeHus . PesynbTartbl N3MepeHuit

Ne 3HayeHne anekTponpoBoAHOCTN, MKCM/CM HasBaHue BblgaHHOIo BELLLECTBA
npoobI

1

2

3

Bbigo0nbi: OTpa3VITe npnHaanexxHoCTb BeWeCTB K CUJTbHbIM U cnabbim AneKkTponnTam. KOHTpOJ'IbeIe BOMNPOCHI:

1.MNoyemy pacTBOp COMSIHOM KUCMOThI fy4lle NPOBOAMT SIEKTPUYECKMI TOK MO CPaBHEHMUIO C PAaCTBOPOM YKCYCHOM KMCNOThI? 2.K KakMM anekTponutam
OTHOCUTCSI pacTBOp a30THOW kucnoTbl? 3 . 3aganune ans nogrotosku Kk MMA, BIP



q)OpMyJ'IbI TONbKO crabdbix ANEeKTPpOoNnnTOoB NpeacTaBlieHbl B pAAay:

1.Ca(0H)2, H25, H2504 2.H2603, NH3-H20, H25 3.KOH, KN03, HCI4.ZnSO4, MgCI2, HBr

[demMoHcTpaunoHHbI onbIT Ne 2. «/3yueHne BinMaHNSA pasnnyHblX (hakToOpoOB HA CKOPOCTb peakumm»
TeopeTtuyeckas YyacTb. CyLLeCTBYIOT pasHble Mogudmrkaumm npubopa Anst U3y4eHUst XMMMYECKUX peakuuin. B o4HOM KOHCTPYKUMK porb peakTopa
BbINOSMHSET 06bl4Haa Npobupka, B Apyron, bonee coBpeMeHHou, — cocy JlaHaonbTa.

OpHako TexHVKa JEMOHCTpaLMKN 3KCNepPUMeHTa OCTaéTcsi oAMHaKoBON. MeHsieTcst NuLb NOPSAOK CMELLMBAHNS pearvpytolmx Belects. CHavana B
NpoburpKy-peakTop 3arnvMBaeTcs pacTBOP KUCIMOTbI, @ B HErO NOMELLaeTcs TBEPAOE BELECTBO (LMHK, Mpamop).

MpakTnyeckas Yactb. Llenb paboTbl: U3y4nTb BNUSIHUE pasfnyHbiX pakTOPOB Ha CKOPOCTb XMMUYECKON peakumn.

lNepeyeHb dam4yukos yugposoli 1abopamopuu: [aTimK TeMmnepaTtypbl NIaTMHOBLIN.

LononHumensHoe obopydosaHue: NpUbop ANA N3yHeHUst CKOPOCTU XUMUYECKNX PeakLNi; aneKkTpuieckas NInTKa; CTakaH XumMudeckmin Ha 250 mn; wnartens;
KpucTannmsaTop Ang NpombiBaHuUa cocyaoB JlaHgonbTa; npobupkm MX-21 (3 wr.) .

Mamepuarnb! u peakmuesi: consiHas kucnota (4%-Hbi); conaHas kucnota (10%-HbI); Kycovkn MpamMopa; MOPOLLOK MpamMopa; YKCycHas kucnota (6%- Hbli);
UWHK; nepokeug, Bogopoaa (3%-Hbin); anokena mapradua (1V) .

TexHuka 6e3onacHocmu: Cobniogath npasuna paboThbl ¢ KUCNOTaMKU 1 HarpeBaTenNbHbIMIU 3NeKTpudYecknmmn Npnbo- pamm .

UHCMpYKUUS K 8bIMOIHEHUIO:
Oribim 1.BnuaHue npupodbl pearmpyrowmx BeLWwecTs Ha CKOPOCTb XMMUYECKON peakLmm

B ogHo koneHo cocyaa JlaHgonsta Hanente 3 mn 1 M pacTtBop yKCycHoW KUcnoThl ( 6%-Hbl pacTBop), B ApYroe KoneHo nomectute 2—3 rpaHynbl
uunHka. Bo BTopou cocyn J1aH- gonbTta HanenTte 3 mn 1 M consiHon kncnoTsl ( 4%-Hbln), B pyroe KoneHo — 2—3 rpaHynsl uMHKa . [pucoeanHuTe cocyabl
NaHgonbTa K MaHOMETPUYECKUM TpyOKam.

Obpamume sHumaHue! OgHOBPEMEHHO nepernenTe KMCnoThbl B cocydax JlaHgonbTa K rpaHynam uyHka. CpaBHUTE YPOBHM XKNOKOCTU B MAHOMETPUYECKMX
TpyOKax. Yyalmecs genaT BblIBO4 O Pas3HOWM CKOPOCTU XUMUYECKUX PeaKkLui .

Onbim 2. BrinaHne KOHUEHTpaunn pearmpyroLwimnx sellects Ha CKOPOCTb XUMNYECKON peakummn

B ogHo koneHo cocyaa JlaHgonbTa Hanente 3 Mn 4%-HOW CONSAHOM KUCMOThI, B APYroe KorieHo noMecTnTe 2—3 rpaHyrnbl uMHKa . Bo BTopon cocya
JTaHponbTta Hanente 3 Mn 10%-HOM CONSAHOM KUCNOTbI, B ApYyroe KoneHo — 2—3 rpaHynbl UnHKa. [NpucoeanHnte cocyabl JlTaHaomnbTa K MAGHOMETPUYECKUM
Tpybkam.



OGpaTMTe BHUMaHMeE! OﬂHOBpeMeHHO nepene|7|Te KMCINOTbI B COCyaax JlanponbTa K rpaHynam UnHKa. CpaBHVITe YPOBHU XNOKOCTU B MaHOMETPUY ECKMNX
pr6|<ax. Yyaumecs genatoT BbIBOS, O pasH0|7| CKOPOCTU XMMNYECKNX peaKu,vu?l.

Onbim 3. BnusHne TeMmnepaTtypbl pearmpyroLimnx seecTB Ha CKOPOCTb XUMNYECKON peakumnn

B oagHo koneHo cocyaa JlaHgonsta Hanente 3 mn 10 % consiHOWM KUCNOTbI, B APYroe KOorneHo nomectute 2—3 rpaHynsl UMHKa . Bo BTopown cocyn JlaHgonbTa
HanenTte 3 Mn 10%-HoM cons- HOWM KUCMOTbI, HarpeTon Ha BoaaHon 6aHe fo 50 °C, B gpyroe koneHo — 2—3 rpaHynbl unHka. MNpucoeguHnte cocyabl
JlangonbTa K MaHOMETPUYECKUM TPpyDOKaMm.

OﬁpaTMTe BHUMaHMe! OﬂHOBpeMeHHO nepene|7|Te KMCINOTbI B COCyaax JlangonbTa K rpaHynam UnHkKa. CpaBHVITe YPOBHU XXNOKOCTU B MaHOMETPUYEeCKNX
pr6|<ax. Yyaumecs genaroT BbIBOS O pasH0|7| CKOPOCTU XMMNYECKUNX peaKu,MM .

Onbim Ne 4. BninsiHne noBepXHOCTU CONMPUKOCHOBEHWSI pearmpytoLLmnx BELLECTB Ha CKOPOCTb XMMUYECKON peaKkLmm

B oagHo koneHo cocyaa JlaHgonbta Hanente 3 mn 4%-HoW CONSAHON KNCNOTLI, B ApYroe KoneHo nomectute 1 r Mpamopa, B3ATOro B Buae Kyco4vka. Bo BTopon
cocyp JlaHgonbTa Hanente 3 mn 4%-HOW COMSIHOM KMCNOTLI, B ApYroe koneHo — 1 r nopoLuka mpamopa. lNpucoeanHuTe cocyabl JlaHgonbTa K
MaHOMETPUYECKNM TPyOKaMm.

Obpamume sHuma+ue! OQHOBPEMEHHO NnepenenTe KUCNoTbl B cocyaax JlaHaonsta K MpaMopy UuHKa. CpaBHUTE YPOBHU XMOKOCTU B MAHOMETPUYECKNX
TpyOKax. Yyalymecsa genatT BbiBOA, O Ppa3HOW CKOPOCTU XMMUYECKUX peaKLmiA.

Onbim 5. BnusiHwe katanuaaTtopa Ha CKOPOCTb XMMUYECKOW peakLum

B ctakaH ¢ Bogown, HarpeTtor ao 50 °C, nomectuTe 2 AeMOHCTpaLMOHHbIe Npobupku ¢ 2 Mn 3% -HOro pacTBopa nepokcuaa Bogopoaa. BolgepxuBatoT
Npobupkn B BOAE OKOMO 2 MUH. N3BNekuTe npobupkm n3 BOASHOM 0aHn 1 NpoaeMOHCTPUPYIATE yYalLMMCS pe3yrbTaT — Ha CTEHKax NpobupKM NosBUIIUCH
ny3blpbKK rasa kucriopoga. B ogHy n3 npobupok BHeCUTE Ha KOHYMKE WnaTensa anokcma mapradua (1V) . HabniogatoT aHepruiyHoe BbiAeNeHne Kncnopoaa.

KonmporibHble gonpocski: 1.0T KakMx pakTopoB 3aBUCUT CKOPOCTb XMMMUYECKOW peakummn? 2.MMovyemMy pasnoxeHne nepokcmaa Bogopoaa B NPUCyTCTBUK
anokcmaa mapradua (IV) cHavana ngét oyeHb BbICTPO, a 3aTem 3ameanserca?

1. BapaHua gnsa passutms MYHKLUMOHANbHON rPaMOTHOCTU:



-
!

t B TPM OOUHAKOBLIE MPOOMPKM YHEHMKN HaNWUAM No 5 M pacTBopa COMSIHOM KNCMNOTbl OANHAKOBOW KOHLEHTpauuu. B
nepBylo NPOOMPKY NONOXMIN CTPYXKKN XKenesa, BO BTOPYH — CTPYXKKU LIMHKA, B TPETbIO — CTPYKKU HEU3BECTHOrO CBETIIOr0O SApKO bGnecTaLlero

meTanna. HanGonee MHTEHCMBHO BblaeneHne rasa Habnoganu B TpeTbe Npobupke ¢ HeN3BecTHbLIM MeTannoM. Bo BTopoii npoGupke ¢ LIMHKOM
WMHTEHCUBHOCTb BblAeNeHus rasa Gblna MeHblUe, YeM B TpeTbel. B nepBoii NpoGupke ¢ enesom MHTEHCMBHOCTb BblaeneHus rasa 6bina HanMeHbLLEN.

a)[encTBue kakoro pakTopa, BNUAIOLLErO Ha CKOPOCTb peakumn, Habnoganu yvawmeca? 6) Kakon meTtann Mor HaxoguTbCs B TpeTben Npobupke?
3anuwnTe Has3BaHWe meTanna.

1. Ha rpadmke npencraeneHa 3aBUCMMOCTb KOHLIEHTPALUKN MCXOOHbIX BELLECTB U NPOAYKTOB pPeakumMm OT BPEMEHN MPOTEKAHNS peaKLmu:
Puc. 20. N'padmk 3aBUCMMOCTU KOHLIEHTPALMM UCXOOHbIX BELLLECTB U NPOAYKTOB peakLumm OT BPEMEHN NPOTEKAHNA peakLmm

OnpegenuTte, Kakas KpyBasi ONMCbIBAaeT N3MEHEHUE KOHLIEHTPALMWN MCXOAHbIX BELLECTB, a Kakasi — NpoAYKTOB peakumu .
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