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IlosicHuTeAbLHAA 3alIHCKA
Pabouast mporpamMma 1o XuMuu Ha ypoBHE OCHOBHOTO OOITIET0 00pa30BaHMs COCTABIICHA Ha
OCHOBE TIOJIOKEHHH ¥ TPEOOBaHUH K PE3yIbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMBl,
npezcTaBieHHbIX B DeneparbHOM rocy1apCTBEHHOM 00pa30oBaTeIbHOM CTaHIAapTe OCHOBHOTO OOIIEro
00pa3oBaHus, YTBEPXKICHHOTO MpuKa3oM MuHucTepcTBa 00pazoBanus u Hayku PO Ne 287 ot
31.05.2021, ¢ yuetom IIpumepHoii mporpammbl Bociutanusi, OCHOBHOM 00pa30BaTeIbHOM
nporpammeIMBOY «OOII c.Hosslit-3amaii-FOp1»

AJlanTHpOBaHHOM NporpaMMbl OCHOBHOTO o011ero oopazoBanust MbOY «OOILI c.Hoseiit-3amaittOpty»
npuMepHOi paboueil mporpammel MHCTUTYTa cTpaTteruu pa3BuTus oOpasoBaHus Poccuiickoit
Axanemun obpazoBanus M, 2021 B COOTBETCTBUU C

- [Tonoxxenuem o paboueit mporpamme yueoHoro npeamera, kypca MbOY «OOLLI c.Hossiii-3amait-FOpT»
Y OPUEHTHPOBAHA HA PEAIM3ALIMIO B LIEHTPE 00pa30BaHUs ECTECTBEHHOHAYYHOU U TEXHOJIOTMUYECKOM
HarpaBjeHHocTel «Touka poctay, coznannoro Ha 6aze MbOY «OOII c.Hogsrit-3amaii-lOpt» ¢ niensio
pa3BUTHUA Y 00YUAIOIIKUXCS €CTECTBEHHOHAYYHOU, MaTeMaTU4eCcKoil, ”HPOPMALIMOHHOM IPaMOTHOCTH,
(bOopMUPOBAHUS KPUTUIECKOTO U KPEATHBHOTO MBIIUICHHSI, COBEPIICHCTBOBAHHS HABBIKOB
€CTeCTBEHHOHAYYHOH M TEXHOJOTHYECKOW HAIPABICHHOCTH, a TAKXKe IS IPAKTUIECKOH OTpaOOTKH
y4eOHOT0 MaTepuaia 1o y4yeOHbIM npeameram «Pusukay, «Xumusy, «buomorus.

Ha 6a3e uenrtpa «Touka pocra» obecriednBaeTcs peanusaius 00pa3oBaTeIbHbIX IPOrpaMm
€CTECTBEHHOHAYYHOH M TEXHOJOTMUECKON HalpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHO/IATENILCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekoMeHaauui denepaibHOro
oreparopa yueOHoro npeamera «Xumus». O6pazoBaTenbHast IporpamMma Mo3BoJisieT UHTErPUPOBATh
peanu3yeMsble 3/1eCh MOAXO0/IbI, CTPYKTYPY U COAEpKaHUE TIPU OpraHu3auy o0ydeHus XxumMuu B 8—9
KJIaccax, BBICTPOCHHOM Ha 0a3e JIFo00ro U3 JOCTYIHBIX y4eOHO-MeToauueckux KoMiuiekcoB (YMK).
Hcnonb3oBanue 060pynoBaHMs LIEHTpa

«Touka POCTa» IMO3BOJIACT CO31aTh YCIIOBUA.
* IJIg paCIUPCHUA COACPKaHNA IMKOJIBbHOT'O XUMHUYICCKOTO 06pa3OBaHI/I$I;

JI7Is TIOBBIIICHUS [T0O3HABATEIbHON aKTUBHOCTH 00Y4YalOIIMXCsl B €CTECTBEHHOHAYYHON 00J1acTH;

« 7S pa3BUTHS JIMYHOCTH peOeHKA B MpoIlecce 00YUSHHsI XUMUH, €T0 CIIOCOOHOCTEH,
(hopMHUPOBaHUS U YOBIETBOPEHUSI COLIMATIEHO 3HAYUMBIX HHTEPECOB U TOTPEOHOCTEH;

U1 pabOTHI C OJJapEHHBIMU IIKOJBHUKAMU, OPTaHU3AIMHA UX PA3BUTHSI B PA3IMUHBIX 001aCTsIX
00pa30BaTeNbHOM, TBOPUECKOM 1€ATENHHOCTH.

HpI/IMeH}I}I HH(prBLIC J'Ia60paTOpI/II/I Ha YpOKax XUMUH, ydallueCsa CMOT'YT BBIIIOJIHUTbE MHOXKCECTBO
J'Ia60paT0pHI>IX pa60T " SKCIICPUMCHTOB I10 IIPpOTrpaMme OCHOBHOM IIIKOJIBI.
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Metoanyeckre peKOMEHIaIuH 110 CO3aHUI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeIbHbBIX
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Onucanue Mecta yue0OHOro npeaMera, Kypca
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8 KJIACC
®enepanbHblii 0a3uCHBIN y4eOHBIN TUIaH A 00pa3oBaTENbHBIX YUpekaeHui oTBoguT 70 vacoB Juis
00513aTeIbHOTO M3YYEHUSI XUMUH B 8 Kitacce u3 pacueta 2 yaca B Hegemio (35 yueOHBIX HEelb), B TOM
quciae A MPOBEJACHUS KOHTPOJBHBIX pabOT —5 4acoB, MPaKTHUYECKUX PabOT — S 4acos.

Cornacno yuebnomy many MbOVY «OOIlI c.Hoserit-3amaii-FOpt» Ha n3yuenune xumuu B 8
kiacce otBonutcs 70 4acoB u3 pacuera 2 4 B HeAenmto. Pabouas mporpamma paccuntana Ha 68 dacos,
(2 yaca BbIaarOT HA pa3HUYHBIC JHU — 8 MapTa u 1 Masi, TOATOMY: Ha M3y4YCHHE JaHHON TEMbI
«THUMBI XUMUYECKUX peaKIfii Ha IPUMEpe CBOMCTB BOABL.», 0TBOAMTCS 1 yac, BMecTo 2 yacoB
M3YUYEHHs], B TOM YHCJIE, KOHTPOJIBHBIX Pa0OT — 5 4acoB, MPAKTUYECKUX PA0OT — 7 4acoB. YUEOHHK:

I'abpuensin O.C. Xumus 8 kiacc: yqed. 115 o01meodpasoBarenbHbix opranusanuii/O.C.
I'a6puenssn— M.: [Ipoda, 2016. — 287 c.

9 KJIACC

®DenepalibHbI 0a3UCHBIN yueOHBIN TIaH 17151 00pa30BaTeNbHbBIX YUPEXKIEHUNH OTBOIUT 68 yacoB s
00513aTe/IbHOTO M3YYCHUsI XUMHUH U3 pacueTa 2 yaca B Heelro (34 yueOHbIX HEelb), B TOM YHUCIE JUIs
MIPOBE/ICHUSI KOHTPOJIBHBIX paboT —5 9acoB, MpakTHYECKUX padbOT — 7 4acos.

Cornacao yuebnomy 1miany MbOY «OOIIl c.Hogerit-3amaii-IOpt» Ha n3ydenune xumuu B 9 Kiacce
oTBoaUTCs 68 YacoB U3 pacdera 2 4 B Heneno. Pabouas mporpamma paccunrtana Ha 68 4acoB, B TOM 4uCIIe,
KOHTPOJIBHBIX paboT — 5 yacoB, MpakTHUECKUX paboT — 7 4acoB.

Pabouas nporpamma anantupoBana kK yueOHUKY «Xumus 9 kiaace» O.C. I'adpuensin, U.I'.
Octpoymos, C.A. CiaaakoB MockBa «IIpocBemenue» 2019.

Kpartkoe onucanue moJxo1oB K CTPYKTYpUPOBaHHIO MaTepuaioB B oOpa3zoBarensHO# niporpamme (OIT)
MIPEJICTABJICHBI CIIEAYIOIINE PA3ACIIbl:
1. Meronbl U3y4eHHs BEIIECTB U XMMHUUYECKUX SIBICHUN. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUHU.

[lepBoHayaIbHbIE XMMUYECKHE TOHATHUS.
PactBopsI.

OCHOBHBIE KJ1acChl HEOPTraHUYECKUX COEIMHEHUM.
Teopust 3MEKTPOIUTUUECKOMN TUCCOLMALINN.

XUMUYECKHE pPCaKknuu.

N o g ~ w DN

XUMHYECKHUE IeMEHTHI (CBOMCTBA METAJIIOB, HEMETAJIIOB U MX COCTMHCHHIA).

B 0CHOBY BbIIE€NIEHUS TAKUX PA3/IEIIOB 3AJI0KEH XUMUYECKHUM SKCIIEPUMEHT, TPAAULIMOHHAs CUCTEMA
u3ydeHus xumun. OcHOBHON (popmoii yueOHOH NeITeTbHOCTH SBISETCS XUMUYECKUI SKCIIEPUMEHT,
MIPOBOJIUMBIN B BHJIE€ TaOOPATOPHBIX, MPAKTHUECKUX Ppa0dO0T U JEMOHCTpaluid. J[eMOHCTpalimOHHBIN
SKCIEPUMEHT IPOBOAUTCIB TOM CIIy4ae, €CIU OH OINACEH JUIS BBINOIHEHUS YYallUMUCS WA UMEIOIIMICS
npuOOp MpesICTaBlIeH B €JMHCTBEHHOM dK3EMILISPE.

Jis1 u3ydyeHus npeamera « XMMHsD> HA 3Tale 0CHOBHOI0 0011ero oopazoBanusi orsoaurcst 138
yacoB: 8 kiacc - 70 gacoB; 9 kimacc —68 yacoB. JlanHast o6pa3oBarenbHas IporpaMMa ooecreqnBaeT
YCBOEHHE YUYAIIMMUCS BAKHEHIINX XMMUYECKUX 3aKOHOB, TEOPHUI U MOHATHI; hopMupyer
NpeJICTaBICHNE O POJIM XUMHUH B OKPYKAIOIIEM MUPE U )KU3HH YeJloBeKa. [Ipu 3ToM OCHOBHOE
BHUMAaHHE yJEISETCS CYITHOCTH XUMHUECKUX PEaKIUi M METOJIaM WX OCyIIecTBiIeHus. OTHIM 13
OCHOBHBIX ITPUHIIUIIOB OCTPOSHUS ITPOrPaMMBI SIBJISICTCS IPUHILIUI TOCTYITHOCTH.
DKcriepUMeHTaTbHBIE TaHHBIS, TOTYYEeHHBIE YYAIMMHUCS TIPY BBITOJHEHHN KOJIMYECTBEHHBIX OTIBITOB,
MO3BOJISIOT YYAIIMMCS CAMOCTOSITENILHO JETaTh BBIBOJIbI, BBISIBIIATH 3aKOHOMEpHOCTHU. [Toaxosl,

3aJIOKCHHBIC B COACPIKAHUEC ITPOTrpaMMEI KypcCa, CO34at0T HCO6XOIII/IMLIC ycioBus Jjis1 CUCTEMHOT'O
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YCBOCHUA yUAITUMUCA OCHOB HAYKHU, IJIA obecreyeHns Pa3BHUBAOLICTO U BOCIIUTHIBAIOLICTO BO3HCﬁCTBHﬁ
O6y‘-I€HI/ISI Ha JIMYHOCTL Y4allICrocs.

dopmupyemble 3HaHHSI JOIDKHBI CTaTh OCHOBOW CHCTEMBbI YOSKICHUN MIKOJIbHUKA, IICHTPAILHBIM SIIPOM
€ro Hay4YHOI'0 MHUPOBO33PEHHUS.

Ornucanmne MarepraibHO-TEXHUUECKOH 0a3bl eHTpa «Touka pocTay, HCHOJIb3yeMOro s
peanu3anuuodpa3oBaTebHbIX IPOrpaMM B PaMKaX NpenoJaBaHus XUMHH

Hugposaa (komnvromepnasn) navopamopus (I[/I), nporpaMMHO-annapaTHbldi KOMIUIEKC, TaTYUKOBAS
cucTeMa — KOMIUIEKT y4eOHOro 000py10BaHNsl, BKIIOUAIOUINIA U3MEPUTENbHBIN OJIOK, HHTep(eiic
KOTOPOTO MO3BOJIIET 00ECIIEUNBATh CBSI3b C IEPCOHATBLHBIM KOMITBIOTEPOM, U HAOOp 1aTYHKOB,
PETHCTPUPYIOLINX 3HAYCHUS PA3TNIHBIX (PU3NIECKUX BEIUYNH.

Jlamyuk memnepamypsl n1amuH06vlil — IPOCTON Y HAJIEKHBIWIATUMK, IPEAHAZHAYEH JJISI U3BMEPEHUS
TEMIIEpaTypbl B BOJAHBIX PACTBOPaX U B ra3oBbIX cpenax. MiMeeT pa3nuuHblii Auana3oH nu3Mepenuit ot —40
1o +180 °C. Texunyeckue XapakTepPUCTUKU JAaTUMKA YKA3aHbI B HHCTPYKIIMH 110 IKCIUTYaTalllH.

Jlamuuk memnepamypsimepmonaphulil ipegHazHaueH st n3Mepenus temmeparyp 1o 900 <C.
Hcnonb3yeTcs pu BBIMOJHEHUH Pa00T, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp MUIAMEHH, IUIABJICHUS U
pa3I0KEHUS BEIIECTB.

Jlamyuk onmuueckoi niomuocmu (Koaopumemp) — NpelHa3HAYECH I U3MEPEHUS ONTHYECKON
IUIOTHOCTU OKpPAILEHHBIX pacTBOPOB. Mcnonb3yercs npu usydeHuu teM «PactBops», «CKopocTh
XUMUYECKUX PEaKLUid», ONPEACICHUH KOHIIEHTPALMHN OKPALLIEHHBIX HOHOB.

Jamuux pHnpenHa3zHayeH sl ©3MEPEHHsI BOJXOPOAHOTO mokasarens (pH) BoaHBIX pacTBOpPOB B
Pa3IMYHBIX UCCIIEAOBAHUIX O0BEKTOB OKPYKAIOIICH CPEeIb.

Jamuuk 31eKmponposoornocmu NPeIHAZHAYEH U1l U3MEPEHUS YIE€TIbHON AIEKTPOIPOBOIHOCTH
JKUJKOCTEH, B TOM YHCIIE€ U BOAHBIX PACTBOPOB BELIECTB. [[puMeHsercs npu n3y4yeHun TeOpun
3JIEKTPOJINTUYECKON JUCCONMALINH, XapAaKTEPUCTUK BOJIHBIX PACTBOPOB

Jlamuuk xn10puod-uono6uCTIoNs3yeTCst T KOJMUYSCTBEHHOTO ONPEISICHUS COIEPKaHUs HOHOB XJIopa B
BOOHBIX paCTBOpax, Mo4BeE, MPOAYKTAX MAUTAHUA. K JaTYHUKY HOAKITIOYACTCA HOHOCEJIEKTUBHEIN OJICKTPOJ
(CD) (pabounii 31eKTpOI), MOTEHIIHAT KOTOPOTO 3aBHCUT OT KOHIIEHTPAIMH ONPEICISIEeMOT0 HOHA, B
JTAHHOM ciiydae oT koHieHnTpaimu annonoB Cl. TToreninan MCD onpeaenstoT OTHOCHTEIBHO 3JIEKTPOIa
CpaBHEHHUS, KaK MPABHUIIO, XJIOpCePeOPSIHOTO.

ﬂam YUK HUmpam-uoHoeIpCAIHA3HAUCH IJId KOJIMYCCTBCHHOTO OIMMPCACIICHUA HUTPATOB B PA3JIMYHBIX
00BeKTaxX Opr)KaIOIJ_Ieﬁ Cp€Ibl. BOJC, OBOIIAX, (I)pyKTax, KOJIOACHBIX U3ACIUAX U T. /.

Mukpockon yugposoinpenHazHadeH Juisi U3y4eHus: opMbl KPUCTAIIJIOB U HAOJIO/IEHUS 32 POCTOM
KPUCTAJIOB.

Annapam o11a nposedenus xumuueckux peaxyuii (AIIXP) npeaHa3HayueH I OTYISHUS U
JIEMOHCTPAIMH CBOMCTB TOKCHYHBIX TTAPOB M Ta30B. DTH BEIIECTBA MOJYYAIOTCS B KOJIOE-peaKkTope, U Mpu
HarpeBaHuu (nau 0e3 HarpeBaHUs) ra3000pa3HbIE BEMIECTBA MIPOXOIAT YepPe3 MOTJIOTUTEIbHBIE EMKOCTH
(Hacamku) ¢ pacTBOpaMH pearcHTOB, BCTYIAOT C HUMH B PEakKinio. M30bITOK ra3a MoriomaeTcst
KUJKUMH U TBEPJIBIMU PEareHTaMu, a TakyKe€ aKTUBUPOBAHHBIM YIIJIEM. AMMapar yaille BCEro UCIOoJIb3yIOT
JUTSI TIOJTYYEHHUS U J€MOHCTPALlUK CBOICTB XJI0pa, CEpOBOAOPOIA.



Ilpuéop ona demoncmpayuu 3a8UcuMocmu CKOPOCMU XUMUYECKUX PeaKYUIl Om PA3IUYHbIX
¢hakmoposucionb3yIOT NPU U3YUYEHUHU TEMBI:

«CKOpOCTh XUMHYECKOM peakiuu» U TerioBoro 3¢gdexra xumuyeckux peaxkuuii. [Ipubop naér
BO3MOKHOCTH 9KCIIEPHMEHTAIBHO HCCIIEIOBATh BIMSIHUE HA CKOPOCTh XUMUYECKUX PEAKIHH CIICTYIOIIIX
(aKTOpOB: MPUPOBI PEATUPYIOLINX BEIIECTB, KOHIICHTPAIIMN PearupyonIux BEIIECTB, UIOMaIN
IpaHUIIbI paszeia (a3 B reTepOreHHbIX CUCTeMax (IIOBEPXHOCTH COMPUKOCHOBEHHS MEMKITY
pearupyromrMe BEIIECTBAMH), TEMIIEPATyphl, KaTAIN3aTOpa, HHIHOUTOPA.

ITunemxka-0o03amop — npuCIoOCcoOJIeHNEe, UCTI0Ib3YEMOE B JIAOOPATOPUH JUIsl OTMEPUBAHUS
ornpenenéHHOro 00bEMaxuAKOCTH. [IuneTkn BelycKkaroTcs NEPEMEHHOI0 U TOCTOSIHHOTO 00béMa. B
KOMILIEKTBI 000PYOBAaHUS ISl MEJUIIMHCKUX KJIACCOB BXOST YI0OHBIE MMUIIETKU- 103aTOPbI
OJTHOKaHAJbHbIE, O3BOJIIOIINE HACTPOUTH HEOOXOAUMBINA 00BEM OTOMpPAEMON KUKOCTH B TPEX
pa3IMYHBIX AUANa30HaX.

banaxkomounuposannas nperHazHaueHa sl HATPEBA CTEKIISTHHBIX U (pap(OpOBEIX COCYAOB, KOT1a
TpeOyeTcst co3AaTh BOKPYT HArpeBaeMoro cocyia paBHOMEpHOE TeMIIEpaTypHOe ToJjIe, H30eKaTh
UCIIOJIB30BaHUs OTKPBITOTO TNIAMEHH U PACKAIEHHOM 3JIeKTpudeckoi crimpainu. Koprryce
KOMOWHUPOBAHHOM OaHM CeNaH U3 aFoMHHUS. JKHUIKOCTHAS YacTh KOMOMHUPOBAHHOM OaHH
3aKpBIBACTCS KOJIBbI[AMU PA3JIUYHOTO TUAMETPA.

Ilpuéop ona nonyyenusn 2a3z06 VCTONb3yeTCs I MOJIy4YeHUs HEOOIbIINX KOJIUYECTB ra30B: BOAOPO/A,
Kuciopoza (13 mepoKcuaa BOJOPO/Ia), yriIeKUCIOro rasa.

PaGouas nmporpamma o xumun st 8—9 KJI1accoB ¢ HCMOJAb30BAHUEM
odopynoBanus neHrpa «Touka pocra»

Ha 0a3ze nentpa «Touka pocTta» obecrieunBaercs peajin3anus 00pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHOHAaYYHOU U TEXHOJIOIMYECKON HalpaBiIeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C
TpeOOBaHUAMH 3aKOHOATENLCTBA B c(hepe 00pa3oBaHUs U ¢ yUETOM pekoMeHaaui deneparbHOro
oreparopa y4eOHOro npeamera « XuMHs».

O6pa3oBarenbHast MporpamMma Mo3BOJISIET HHTErPUPOBATH PeATU3yeMbl€ IIOJIXO0/Ibl, CTPYKTYPY U
coJiepKaHue MpHU opraHu3anuu o0yyeHus XuMuu B 8—9 kiaccax, BBICTPOEHHOM Ha 6a3e J1000ro u3
JOCTYIHBIX yueOHO-MeToauueckux komiuiekcos (YMK).

Wcnonb3oBanue obopynoBanus «Touka pocray npu peanuzaunu ganHoi Ol mo3Bomnser co3nath
YCIIOBUSL:

-1JI1 paCIUPEHUA COACPIKAHUSA IIKOJIBHOI0O XUMHUYCCKOTI'O O6p330BaHI/I$I;
=J1A1 TIOBBIIICHU A MO3HaBaTEIbHON aKTUBHOCTH 06yqa}oumxc;1 B eCTeCTBeHHOHaquOfI O6J13.CTI/I;

-JI71s1 pa3BUTHS IMYHOCTH peOEHKaA B Mpoliecce 00yUeHUsI XUMUH, €ro ClIOCOOHOCTEH, popMUpOBaHUS U
YJIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

-171s1 paboThI ¢ OMApEHHBIMU MTKOJFHUKAMU, OPTaHU3aIMN WX Pa3BUTHS B PA3IMYHBIX 00JIACTIX
00pa3oBaTeNbHOM, TBOPUECKOM 1€ATETHHOCTH.

HopMmbl o11eHOK 32 Bce BUAbI IPOBEPOYHBIX PadoT

«5» — YPOBEHB BBITIOJIHCHUSA Tpe60BaHI/II\/'I 3HAYUTEJIbHO BBINIC YAOBJICTBOPUTEIIBHOTO: OTCYTCTBUE
OI_HI/I6OK, KakK I10 TCKYIIEMY, TaK U IO MPCAbBIAYIICMY y‘-Ie6HOMy Mmarepuaiy, HE Ooiee OJHOTI'O HGJIO‘-IéTa.



«4» — ypOoBEHb BBIIIOJIHEHUS TPEOOBAaHUI! BBIIIE YAOBICTBOPUTEIBHOTO: HANUYHE 2—3 OIMIMOOK MIIH
4—6 Hen0u€TOB M0 TeKyIIEMy yaeOHOMY MaTepuay; He 6onee 2 omuOoK win 4 HeJOYETOB 10
IPOWICHHOMY MaTepually; UCTIOJIb30BaHNE HEPAIIMOHAIBHBIX TPHEMOB PEIICHHs y4eOHOH 3a1auu.

«3» — 10CTaTOYHBI MUHUMAJIbHBI YPOBEHB BBIITOJHEHHUS TPEOOBAHUH, IPEIBSIBIIEMBIX K KOHKPETHOM
pabote: He 6onee 4—6 ommbok uinu 10 HeOUETOB MO TeKyIeMy Y4eOHOMY MaTepuaiy; He 6onee 3—5
omuOoK Uiy He 6ojiee 8 HeOUETOB 0 MPOKICHHOMY YYeOHOMY MaTepHaly.

«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HUXKE yIOBICTBOPUTEIBHOTO: HajHuue Oosee 6 ormmboK uiu
10 HemoueTOB MO TeKyIIeMy MaTepuaiy; 6oyee 5 ommoOoK win 6ojee 8 HETOYETOB O TPOUTCHHOMY
Marepuaiy.

[IVNIAHWPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOTI'O ITIPEJMETA «XUMMSI» B OCHOBHOM IIKOJIE

I/I3yquHe XHMMHH B OCHOBHOM IIKOJIE HaIpaBJICHO Ha JOCTUIKCHUC 06y‘IaIOH_II/IMI/ICSI JIUMYHOCTHBIX,
MCTAIIPECAMCTHBIX U TPCAMETHLIX PE3YJIbTATOB OCBOCHUSA yqe6H0r0 npeameTa.

JInyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIETO 00pa30BaHusl JOCTUTAIOTCS B X0J1€
00y4eHHUsl XUMHUH B €JUHCTBE Y4eOHOM U BOCIUTATENbHOM JiesTenbHOCTH Opranu3aiiy B COOTBETCTBUHU C
TpPaJULIUOHHBIMU POCCUICKUMHU COLUOKYJIbTYPHBIMU U JYXOBHOHPABCTBEHHBIMU [IEHHOCTSIMH,
IPUHATBIMU B 00IIIECTBE IPAaBUIAMU U HOPMaMHU MOBE/IEHUS, U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLIUAIN3ALUU 00YYaIOLIUXCS.

JIMYHOCTHBIE PeE3yJdbTaThbl OTPAXAIOT C(bOpMI/IpOBaHHOCTI), B TOM 4YHCJIC B HaCTH.

1. Iampuomuuecxkozo 6ocnumanus - IEHHOCTHOTO OTHOILEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HayYHOMY HACJIEIUI0, IOHUMAHUS 3HAYEHUSI XU MUYECKOW HAyKH B JKU3HU
COBPEMEHHOT0 O0IIECTBA, CIOCOOHOCTH BIIAAETh IOCTOBEPHON HH(OpManuei 0 nepe1oBbIX
JOCTHKEHUSAX U OTKPBITHSX MUPOBOM M OTEUECTBEHHOM XUMUH, 3aMHTEPECOBAHHO CTH B
HaYYHBIX 3HaHUAX 00 YCTpoiicTBe MHpa U OOIIeCTBa,;

2. T'pascoanckozo éocnumanus - MPEACTaBICHHUS O COIMATIBHBIX HOPMax M MpaBHJIax
MEXJTMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JeSITeIbHOCTH MTPU BBIMOJIHEHUH YUeOHBIX, MTO3HABATENbHBIX 3a/1a4, BBITOJIHEHUH XUMUYECKUX
HKCIEPUMEHTOB, CO3AaHUHU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIY B IIPOLECCE ITOM yueOHOH eATENbHOCTH; TOTOBHOCTH OLICHUBATh CBOE
MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapHHICﬁ C MO3MIMH HPAaBCTBCHHLBIX U MIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS IOCIIEACTBUI NIOCTYIIKOB;

3. Ilennocmu nayunozo no3nanus - MUPOBO33PEHUECKUX MPEJICTABICHUN O BEIIECTBE U
XUMUYECKON PEaKLUH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BU THS HAYKU U
COCTaBJISIOLIUX OCHOBY JJIsl HOHUMaHUS CYIITHOCTH HAyYHOM KapTUHBI MUpa; MpeACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C IPUPOIHOMN CPELOH,
0 pOJIM XMMHH B II03HAHUH 3TUX 3aKOHOMEPHOCTEN;

- IMO3HAaBaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJIYYCHHUEC HOBBIX 3HAHUH T10 XUMHH,
HCO6XO,Z[I/IMBIX JJIA 00BsICHEHHS Ha6J'IIOI[aCMBIX IponeccoB U HBHCHHﬁ;

- MO3HABATEJIbHON 1 UH(POPMALIMOHHON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHON
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYypOil, JOCTYITHBIMU TEXHUUYECKUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;
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- uHTEpeca K 00y4eHHUI0 U TTO3HAHUIO, JIF0003HATEIIEHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, UCCIICIOBATEILCKOMN NeATEIHHOCTH, K OCO3HAHHOMY BHIOOpPY HAIPABICHHOCTH
Y YPOBHS O0Y4YCHHS B TajbHEHIIIEM,;

4. @opmuposanusn Kyabmypsl 300pP06ba - OCO3HAHWS ICHHOCTH JKU3HH, OTBETCTBEHHOTO
OTHOIIICHHSI K CBOEMY 37I0POBbIO, YCTAHOBKHU Ha 3/I0POBBIN 00pa3 )KU3HHU, OCO3HAHUS

HOCJ'IC,I[CTBI/Iﬁ " HCIIPUATHA BPCAHBIX ITPUBBIYCK

(ymoTpebiieH st ajKorosi, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOACHHUS TPABHUIT
0€30MMacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U pealbHON KHU3HH,

5.Tpyooeozo e6ocnumanusa - KOMMyHHUKAaTUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKOM U APYTUX BUAX ACSATEIBHOCTH; UHTEpECa K
MPAKTHIECKOMY M3YUYCHHIO TIPOdeCcCuil ¥ Tpyaa pa3IuIHOr0 POJia, B TOM YUCIIEC HA OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHOTO BHIOOpA WHIMBHIYAILHOM
TPACKTOPHH MPOJOJDKEHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XHUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. IK0102UHECK020 60CRUMANHUA - DKOJIOTUYECKH 11€JIECO00PA3HOI0 OTHOILIEHUS K IPUPOJE KaK
VMCTOYHMKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHNUs, IOHUMAaHHUS LICHHOCTHU 3/I0POBOTO U
0e30macHOro o0pasa KU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTU COOIIOACHUS TpaBUil 0€30I1aCHOIO [TOBEACHUS
npu paboTe C BEIISCTBAMHU, a TAK)KE B CHUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIFOJICH;

- CHOCOOHOCTH MPUMEHATh 3HAHMS, OJIy4aeMble IPYU U3YUYCHUH XUMHUH, JUISL peLeHUs 3a/ad,
CBSI3aHHBIX C OKpY’Karollel NpUpoAHOI cpesloif, HOBBIILICHHS YPOBHSI 3KOJIOTHYECKOH KYJIbTYpHI,
0CO3HAHMA TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeIeHHUs TOCPEICTBOM
METOJI0B XMMHUH,

- DKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B ITI03HABATEIIBLHOM,
KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJabTaThl

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBIACISAIOT 3HAUUMBIE I (POPMHUPOBAHUS
MHUPOBO33PEHUS O0IIEHAYYHbIC TOHATHS (3aKOH, TEOPHs, IPUHIIUII, TUIIOTe3a, (HaKT, cCHcTeMa, IPoIiecc,
OKCIICPUMCHT U )Ip.), KOTOPBIC UCITOJIB3YIOTCA B €CTCCTBCHHOHAYYHBIX yqe6HBIX npeaMeTax v NO3BOJIAIOT
Ha OCHOBE 3HAHUU W3 3TUX MPEAMETOB (POPMUPOBATH MIPEACTABICHHUE O I[EJTOCTHON HAyYHOU KapTHUHE
MHpa, ¥ YHUBEpCAIbHBIC YueOHbIe IeHCTBUS (T03HABATEIbHbBIC, KOMMYHHKATHBHBIC, PETYIIATHBHBIC),
KOTOpBIe 00ecreunBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO U
OCYIIECTBIICHUIO YIECOHOU eATETLHOCTH.

MCTaHpCIlMeTHBIC PE3yIbTaTbl OCBOCHUA 06pa3OBaTCJIBHOI>'I IporpaMmsal IO XUMUU
OTpaXaroT OBJIAACHHUEC YHUBCPCAJIIbHBIMU ITO3HABATCIIbHBIMHA )IGfICTBI/ISIMH, B ToM umciie. bazoevimu

J102UYeCKUMU 0eliCM8UAMU

1. YMCHHUEM UCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIIJICHUS IMTPHU OCBOCHUHA 3HAHUI: PAaCKpbLIBATH
CMBICI XUMHYSCKHUX ITOHATHI (BBI,I[eJIHTB HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATD
B3aUMOCBA3b C ApYTUMU HOHHTI/I}IMI/I), HCIIOJb30BAaTh NMMOHATHA OJIA 00BSICHEHHUS OTACIBbHBIX
CbaKTOB n SIBJIGHPII;'I; BBI6I/IpaTB OCHOBAHHA U KPUTCPHUH IJIA K.]'IaCCI/I(bI/IKaI_[I/II/I XHUMHWYCCKUX BCUICCTB
N XUMHUYCCKUX peaKHHﬁ; YCTaHaBJIMBATh NPUINHHOCICACTBECHHBIC CBA3HU MCXKIY 00BbEeKTaMU
M3Yy4YCHUSI; CTPOUTH JIOTUYCCKUE PACCYKIACHUS (I/IHIIYKTI/IBHBIC, ACAYKTUBHBIC, 11O aHaJ'IOTI/II/I);

JeJIaTh BbIBOJBI U 3aKJIFOUCHUS,
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2. yMEHHEM MPUMEHSATH B MPOIIECCE MO3HAHKS CUMBOJIMUECKUE (3HAKOBBIC) MOJICIH, UCTIOIb3yEMbIC
B XMMUH, IPEOOPa30BhIBATH MUPOKO MPUMEHIEMbIE B XUMUU MOJICTLHBIC TIPEICTABICHUS —
XMMHUYECKHIA 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKasi popMyia U ypaBHEHHE XUMUYIECKOM PEeaKI[iu
— MU pelIeHUH y4eOHOIM03HaBaTEIbHBIX 33/1a4; C YUYETOM 3TUX MOJIEIbHBIX NMPEACTaBICHUI
BBISIBJISITH M XapaKTEPU30BATh CYIIECTBCHHBIC IPU3HAKU U3YU4aEMBIX 00BEKTOB — XUMUYECKUX
BEIIECTB U XUMUYECKHUX PEaAKIIHii;

bazoevimu uccneoosamenbckumu oeiucmeuamu

1.

YMEHHUEM HUCII0JIb30BATh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

npuoOpeTeHune OnbITa MO MIAHUPOBAHUIO, OPTAHU3AIIMU U TPOBEACHHUIO YUEHUUECKHUX
AKCIIEPUMEHTOB. YMEHHUE HA0II0JaTh 32 X0 JIOM IPOLIecca, CAMOCTOSITEIbHO TPOTHO3UPOBATH €ro
pe3ynbTaT, opMyIupoBaTh 0000IIEHNUS U BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO OIbITA,
HCCJICI0OBAHMS, COCTABIIATh OTYET O MPOJIeTIaHHOM padoTe; Pabomoit ¢ ungopmavuei

1. ymenueMm BbIOMpATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HH (HOPMAIHIO PA3TMYHBIX BUJOB U
bopM npeicTaBICHHUS, TOJYIaeMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHOIOMYIIAPHAS JIUTEPATypa
XHUMHYECKOTO COJIEPKAHMUS, CIIPABOYHbIE TTOCOOHS, pecypchl MHTepHETa);

2. yMEHHEM MPUMEHATH Pa3IMIHbIe METOIBI U 3aIIPOCHI IPH 110 UCKE U 0TOOpE HHPOPMALIUU
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BHIIOJIHEHUS y4eOHBIX U TO3HABATENIbHBIX 3a7a4
OIpeIeIEHHOrO TUIA; IPUOOPETEHUE OIbITa B 00JACTH HCIIOJIb30BAHMS
MH(POPMAITMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHIA, OBJaICHHE KYJIbTypOl aKTUBHOTO
HCIIOJIb30BAaHUSl PA3JINYHBIX IIOUCKOBBIX CUCTEM,;

3. YMEHHEM HCIOIb30BaTh U aHAJTM3UPOBATH B Mpollecce YIeOHOM U hccie10BaTeIbCKON
ACATCIIbHOCTH I/IH(l)OpMaHI/IIO O BJIMAHWHA MMPOMBINIJICHHOCTH, CCJILCKOI'O XO3IUCTBA U TPaHCIIOpTa
HA COCTOSIHME OKPY>KaIOIIEeH MPUPOIHON CPEIbI;

Ynueepcaﬂbubmu KOMMYHUKAMUGHbBIMU oeiicmeuamu

1. ymeHueM 3a1aBaTh BOMPOCHI (B XO/1€ AHaIora u/uii TUCKYCCHH) TI0 CYIIECTBY 00CYyKIaeMOit
TeMbI, (POPMYITHPOBATH CBOU MPEIJIOKEHUST OTHOCHTEIHLHO BBITIOJTHEHUS TPEJIOKCHHOH 3a1a4u; 2.
MPUOOPETEHHUE OIBITA MTPE3SHTAIIMH PE3YJIbTATOB BBITOJIHCHUS XHMHUECKOTO YKCIICPUMEHTA
(;rabopaTopHOTro OmbITa, TA00PATOPHOI PabOTHI IO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YUeOHOTO
MPOEKTA);

3. 3aMHTEePECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH TIO3HABATEIHLHOM U UCCIICIOBATEITBCKOM
NESATEeTLHOCTH TIPU PEIICHUH BO3HUKAIONIUX MPOOJIEM Ha OCHOBE yuéTa OOINUX UHTEPECOB U
COTJIACOBaHUS TO3UIU# (00CYXIeHUsI, 0OMEH MHEHHUSMH, «KMO3TOBBIC IIITYPMbI» H JIP.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1.

YMEHUEM CaMOCTOSITEIHHO OMPEACIIATh IENIN AeATETbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh, BEIOMPATh Hanbosee
s dekTuBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIBHBIX 33/1a4, KOPPEKTUPOBATH
MPEAJIOKEHHBIM aNTOPUTM ACHUCTBUIN NP BHIMOJHEHUH 3a/IaHUM C YUETOM MOTYYEHUSI HOBBIX
3HaHWI 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUIX;

9



2. YMCHHUEM UCIIOJIB30BaTh U aHAJIM3UPOBATH KOHTCKCTELI, IPEAJIaraCMbIC B YCIIOBUU 3aI[aHI/II7I.
Hpe}lMeTHLIe pe3yJbTaThbl

B cocrtaBe npenMeTHBIX pe3yIbTaTOB [0 OCBOCHUIO 0053aTE€ILHOTO COAECPKAHUS, YCTAHOBICHHOTO
JAHHOM TIPUMEpPHON pabodeil mporpaMMoi, BBIJCISIIOT: OCBOSHHBIC 00yUYaIOIIMMUCS HAydHbIE 3HAHUS,
YMEHHsI U CIIOCOOBI AeHCTBHH, crienupuyeckue ajs mpeaMeT Hol o0macTu «XUMHUs», BUIbI
ACATCIIBHOCTH 110 IMOJTYYCHHIO HOBOI'O 3HAHUA, €TO UHTCPIIPETAINHU, HpCO6p330BaHI/IIO U IPUMCHCHUIO B
PAa3INIHBIX y‘-ICGHBIX 1 HOBBIX CUTYyallUAX.

[IpenmeTHbIe pe3yabTaThl MPEACTABICHBI 110 T0JIaM 00YUYEHUS M OTPAKatoT CYOPMHUPOBAHHOCTH Y
00yyJaroIuxcst ClIeIyoIUX YMEHUI:

8 KJIACC
1. packpvieamv CMBICT OCHOBHBIX XUMHYECKUX IMMOHATHI: aTOM, MOJICKYJIa, XUMUYECKUN JICMEHT,

MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCHUTEJIbHASL aTOMHAs 1
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi J0Js
XUMHUYECKOTO 3JIEMEHTA, MOJIIPHBIN 00BEM, OKCHUJI, KUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIATSILHOCTh, CTCTICHh OKUCIICHHSI, XUMHYECKAsl PEAKIUsl, TEIIOBON dPPeKT
peakmuu, KiaccupuKaiusa peakiuid, XHMHUIeCcKas CBsSI3b, PACTBOP, MACCOBAs JI0JISI BEIIECTBA B
pacTtBope;

2. UOCMpUpPOBamb»B3aNMOCBS3b OCHOBHBIX XUMUYECKUX TOHATHHN (CM . 11 . 1) U IPUMEHSITh 3TH
HOHSTHUSI [IPU ONMCAHMH BELIECTB M UX MPEBPALICHH;

3. ucnoiv3oeames XAMUYECKYIO CHMBOJIUKY JUIS COCTABJICHUS (POPMYIT BEIIECTB U YPaBHEHHI
XMMHYECKUX PEaKIUN;

4. onpedensimv BaJ€HTHOCTb aTOMOB JIEMEHTOB B OMHAPHBIX COEAUHEHMSIX; CTEIIEHb OKUCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX; TPUHAJIEKHOCTD BELLIECTB K ONpEeACIEHHOMY Kiaccy
COeMHEHUH 1Mo (hopMyIiaM; BUJ] XUMUYECKOW CBsI3M (KOBAJICHTHASI M MOHHAS) B HEOPTaHUYECKUX
COCIMHECHUSAX;

5. packpwvleams cmeica iepuogudeckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATh TOHUMAHKE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIIEMEHTOB OT UX MOJIOKEHUS B
MEPUOINYECKON CUCTEME; 3aKOHOB COXPAHEHHUS MACChl BELIECTB, TOCTOSIHCTBA COCTABA,
aTOMHOMOJIEKYIIIPHOTO YY€HHUS, 3aKOHAa ABOTAIPO; ONUCHIBAMb U XAPAKMEPU308aMb TAOTHUHYIO
(hopMy MeprUOTNIECKON CUCTEMBI XUMHUYECKHX DJIEMEHTOB: Pa3UYaTh MOHITHS «TJIaBHAS
noarpymmna (Arpymnma)» u «mobounas noarpymnmna (b rpymma)y, Majsie 1 60JbIINE TEPHOIBI;
coomnocums 0003HauUEHUs, KOTOpbIe UMeroTcs B Tabmuie «llepuoanueckas cucrtema
XuMU4ecKux dneMeHToB J[. . MenpaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB U 3apsil s/ipa, 00IIee YHCIIO HICKTPOHOB U pacIpeielieHHe MX 110
AJIEKTPOHHBIM CJIOSIM);

6. knaccuguyuposams XUMUIECKUE STEMEHTHI; HEOPTaHUYECKHE BEIIECTBA, XUMHUECKHE PEaKINN
(o umcITy M cocTaBy y4acTBYIOUIMX B PEaKI[UH BEIIECTB, 110 TEINIOBOMY 3P (DeKTy);

7. xapaxmepuzosams (onucviéams) o0IIME XUMUUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX KIACCOB,
MOATBEPIK/1ast ONMCAHUE IPUME PAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peakuuii;
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8. mpocnosuposamsv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaUECTBEHHOTO COCTaBa; BO3MOXHOCTH
IIPOTEKAHUs XUMUYECKUX IIPE BPALLCHUN B PAa3JIMYHBIX YCJIOBUIX;

9. 6blyuCHAMb OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MacCOBYIO JIOJIIO
XHUMHYECKOT0 3JIEMEHTA 110 (JOpMYyJIe COSMHEHNUS; MaCCOBYIO JOJIO BELIECTBA B PACTBOPE; MIPOBO
JUTB PacU€ThI 110 YPABHEHUIO XUMHUECKOU PEaKIINH;

10. npumenssmbOCHOBHBIE OIIEPAIIMH MBICIHTEIBHON JAEATEIBHOCTH — aHAJIM3 U CHHTE3, CPAaBHEHHE,
000011IeHIE, CHCTEMATH3AIINIO, KITACCH()UKAIIHIO, BHISIBIICHHE TIPUYNHHOCIICICTBEHHBIX CBSI3CH —
JUISL M3YYEHMsI CBOWCTB BEIIECTB U XUMHYECKUAX PEAKIIHI; €CTECTBEHHOHAYYHBIE METO/IBI
[03HaHKsI — HaOJIOIEHUE, M3MEPEHHE, MOIEINPOBAHNE, DKCIIEPUMEHT (pealbHbIH 1
MBICJICHHBIH);

11. cnedosamsb npaBUIaM MOJIB30BAHMS XUMUYECKON MOCYI0H 1 TaOOpaTOPHBIM 000pyI0BaHHEM, &
TaK)Ke IIpaBujiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 110 BHITIOJTHEHUIO
71a60PATOPHBIX XUMUUECKHX OIBITOB IO MOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(Bomopoa 1 KKCII0po/a), IPUTOTOBICHUIO PACTBOPOB C ONPEICIEHHON MacCOBOMU J0Iei
pPacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U MPOBOJAUTH XUMHUECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB LICJIOYCH M KUCIIOT C MOMOIIBIO HHAUKATOPOB (JIAKMYC,
benonadTagenH, METUIOPAHXK U Jp.).

9 KJIACC

1. packpvisamv cmbici OCHOBHBIX XUMUYECKUX TOHIATHI: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKMCIICHUSI, XUMUYECKAsl PEaKIIUs, XUMHYECKas CBS3b,
TEII0BOM 3P (HEKT peaKIiu, MOJIb, MOJIIPHBIN 00BEM, PacTBOP; AIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTAYECKAS TUCCOIMALINS, PEAKIIMK MOHHOTO 0OMeHa, 00paTuMbie U HEOOpaTUMbIE
peaKIy, OKUCIUTEIbHOBOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE
1 BOCCTAHOBJICHHUE, aJUTOTPOITHS, aM(POTEPHOCTh, XUMUYECKast CBsA3b (KOBaJICHTHASI, HOHHAS,
METaTTMYeCKast), KPUCTAIUTMIECKas PeéTka, KOPPO3Hsi METAIIOB, CIUIABbI; CKOPOCTh
XMUMHYECKON peakKinu, mpeaeabHo qonyctumMas koH nentpanus (ITIK);

2. ULOCMPUPOBAMbB3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) U IPUMEHSITh 3TH
TIOHSTHS TIPU ONIMCAHHUH BEIECTB M UX MPEBPAIICHHIA;

3. ucnonv306amv XUMUYECKYIO CUMBOJIMKY JJISI COCTABIICHUST ()OPMYIT BEIIECTB M YPaBHCHUN
XMMHYECKUX PEaKIUK;

4. onpedensimb BAIEHTHOCTb U CTENIEHb OKMCIEHHUS! XUMUYECKUX IEMEHTOB B COSMHEHMSIX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTD BEILIECTB K ONpeAeIEHHOMY KJIacCcy COeUHEHUI 1o
bopMyraM; BUJ XUMHUYECKOU CBsA3M (KOBAJICHTHAS, HOHHAS, METAJLTMNYECKAs) B HEOPTaHUUECKUX
COCMHEHUSX ; 3aps]] MOHA TI0 XUMHUYECKO# (opMyIie; XapaKkTep cpebl B BOJAHBIX pacTBOpaxX
HEOPTaHMYECKUX COCTUHEHU, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA,; S.
packpwvleams cmbica iepuoandeckoro 3akona Jl. . MenneneeBa u JeMOHCTPUPOBATh €TO
MMOHUMAaHUE: ONUCHIBAMb U XAPAKMepU306amsb TaOIUUYHYIO (HOpMY EpUOIUYECKON CUCTEMBI
XMMHUYECKHUX 3JICMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MOArpymmna (Arpymmna)» u «modouHast
noarpymmna (bpymnmna)», Masbie 1 00JIbIINE IEPHOIBI; COOMHOCUMb 0003HAYCHHUS, KOTOPBIC
UMEIOTCS B IEPUOANYECKON TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHHUSI aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB U 3apsil s/pa, 00IIee YHCIIO HICKTPOHOB U paclpeielieHHe MX 110
AIIEKTPOHHBIM CJI0SIM); 0OBACHAMb OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U

WX COCIMHEHHH B MpeJenax MajbIX IEPUOI0B U INIABHBIX NOATPYIII ¢ YUETOM CTPOCHHUS X
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aToMOB; 6. k1accuguyuposams XUMHUUECKUE FJIEMEHTHI; HEOPraHMUECKUE BELIECTBA; XUMUYECKHE
peakuuu (110 YUCITy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIECTB, [0 TEIIOBOMY P PEKTY, Mo
M3MCHCHUIO CTETICHEH OKHCIICHUS! XUMUYECKUX DIICMEHTOB);

7. xapaxmepuzosamsv (onucviéams) 00IINE XUMUUECKHE CBOMCTBA BEIIECTB PA3INYHBIX KIACCOB,
MOATBEPIK/1ast ONMCAHKE TPUME PAMH MOJICKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIINM;

8. cocmaenams ypaBHEHUS IEKTPOIUTHUECKOI JUCCOLUALNY KUCIIOT, IIEJI0UEeH U COJIeil; MOIHbIE U
COKpaIEHHbIC YPABHEHUS peaKkIiil HOHHOTO OOMEHa; YPaBHEHUS pPeaKuil, MOITBEPKIAIOLIIX
CYLIECTBOBAHME FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB,;

9. packpvieame CyIIHOCTh OKUCIUTEIFHOBOCCTAHOBUTENIBHBIX PEAKIIUI TOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3THX PEaKILUid;

10. npoenozuposame CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI; BOZMOKHOCTH IPOTEKAHUS
XUMHUYECKUX IIPEBPAILLICHUN B PA3JIMYHBIX YCIOBUAX;

11. sbiuucnams OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BELIECTB; MAaCCOBYIO JIOJIIO
XMMUYECKOI'0 3JIEMEHTA 110 (Op MyJie COeAUHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE;
IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XMMUYECKOM pEeaKIuy;

12. credosamsb nipaBUIaM MOJIB30BAHMS XUMUYECKOU MOCYAOH U IaOOopaTOPHBIM 000pyI0BaHUEM, a
TaKXKe MpaBUiiaM 0OpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH TIO BHITTOJIHEHHEO
1a00PATOPHBIX XUMUYECKHX OITBITOB IO MOJTYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(ammuaka u yriekucioro rasa); 13. nposodums peakuuu, moaTBEPKAAIONINE KAaYeCTBEHHBIH CO
CTaB Pa3JINYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM IYTEM XJIOpU OPOMUJI, HOAMI, KapOOHaT,
docdar, cunukar, cynbdar, riAPOKCHIMOHBI, KATHOHBI aMMOHUS M HOHBI U3YUYEHHBIX METAILIOB,
MPHUCYTCTBYIOIIUE B BOJAHBIX PACTBOpPaX HEOPraHHMUYECKUX BEIICCTB,;

14. npumensAntb OCHOBHBIC OIICpaAlluA MBICIUTEIbHON NEATCIHOCTH — aHaIN3 U CUHTE3, CpaBHCHHUC,
O606H_IGHI/IC, CUCTCMATU3AlIUTIO, BBIABJIICHUC IPUINHHOCICACTBECHHBIX CBS3€M — IJIsd HU3YUCHUA
CBOMCTB BEIIESCTB U XUMHUYECKUX peaKI.[HfI; CCTCCTBCHHOHAYYHBIC MCTOAbI [TIO3HAHUA —
Ha6J'IIOI[CHI/Ie, HU3MCPCHUC, MOACIINPOBAHUC, SKCIICPUMCHT (peaanHﬁ u MBICHCHHBIﬁ).

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUS» [10 TOAAM U3YUYEHU S 8 KITACC
IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUSA

Hpez[MeT XuMuH. Poab XMMHU B )KM3HU 4elloBeKa. Tefa u BemlecTBa. MU3HNUECKHE CBOMCTBA BEIIECTB.

AFpCFaTHOG COCTOSIHUE BCUICCTB. HOHS[TI/IG O METOoAaX IMO3HAaHUA B XUMUH. XI/IMI/IH B CUCTCMC HaYI( .
UucTteie BemecTBa u cMecH . CriocoObl pa3ieNieHus CMeCei .

ATOMEI 1 MOJICKYIJIBI. Xumuaeckue 31eMeHTh. CHMBOJIBI XUMUYECKHX YJIEMCHTOB. HpOCTI)Ie " CJIIOXKHBIC
BCIICCTBA. ATOMHOMOHCKyﬂHpHOC YUYCHHUC.

XuMu4decKas q)OpMYJ'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMCHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENNRHAS aTOMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIApHasA Macca. MaccoBas J0JIdA
XUMHUYCCKOI'O 3JICMCHTA B COCAUHCHUU.

dusnyeckue 1 XUMHYECKHE SIBJICHUS. XUMHUUYECKas pCaKknus u eé IMPU3HAKH. 3akoH COXpPAaHCHUSA MaCChI
BEIIECTB. XUMHUYECKUe ypaBHeHus. Kitaccudukanms XMuMUYECKUX peakiuii (COeTMHEHUS, Pa3JIoKEHUs,
3aMEIIICHU).
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XUMHUYECKUH 3KCTIEPUMEHT. 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, ¢ mpaBuiIaMu paboTHI B 1TaOOpaTOpHH
U mpuéMamMu oOpalieHus ¢ 1a0opaTopHbIM 000pyIOBaHUEM; U3YUCHHE U ONTUCaHNUEe (PU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEUIECTB; HAOMIOIeHNe (HU3MUYECKUX (TUIaBIICHUE BOCKA, TassHHE JIBJA,
pacTHpaHHe caxapa B CTYIKe, KHIICHUE U KOHJCHCALUS BOJIbI) M XUMHYECKUX (TOpEHUE CBEUH,
NPOKaJMBaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE Mella C KUCIOTOM) SIBJICHUH, HAOII0JCHUE 1
OIMCAHUE MPU3HAKOB MPOTEKAHHSI XMMUUECKUX Peakini (pa3ioxKeHue caxapa, B3auMOJICHCTBHE CEPHOI
KHUCIIOTBI C XJIOPUJIOM Oapusi, pa3nokeHue ruapokcuna meau (11) mpu narpeBanuu, B3anmoeiicTeue
xene3a ¢ pactBopom conn Meau(11)); u3ydenne cnocoOoB pasjeseHus cMecel (C MOMOIIBI0 MarHUTa,
(GuabpTpOBaHKeE, BBIIAPHBAHKE, TUCTHIUIALNS, XpoMaTorpadusi), poBeACHHE OYUCTKU IOBAPEHHOM COJIH;
HaOJIIOJICHNE U ONUCAHUE PE3yJIbTATOB IPOBEACHHUS OIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS
MaccChl; CO3J]aHue MOJIeliei MoJIeKy (apocTep kHEBbIX) . BaskHeline nMpexcTaBuTe N
HEOPraHu4eCcKHX BellecTB

Bo3ayx — cmech razos. Cocra Bo3ayxa. Kucinopoa — aneMeHT u npoctoe Bemectso. Haxoxnenue
KHCJIOpO/ia B TIpUpojie, GU3UUECKUe U XMMUYCCKHE CBoMCTBA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucinopoaa. CrocoObl MoTyYeHHUs KUCIOPOAa B 1a0OpPaToOpuu U MpOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B mpupojie. O30H — ajuioTpornHast MOAU(PUKALUS KUCTIOPOIa.

TennoBoit 3¢ hekT XUMUIECKO# peakiiy, TePMOXUMHYECKIE YPAaBHEHHSI, IK30 U SHIOTEPMHUYECKHE
peaxmun. TOTUIMBO: Yyroyib U MeTaH. 3arpsi3HeHNE BO3/1yXa, YCHJICHHE TApHUKOBOTO Y deKTa,
pa3pylLIeHHE 030HOBOIO CJIOA .

Bonopon — anemenT u npocroe BemecTso. HaxoxaeHue Bogoposa B npupoae, pusndeckne u
XUMHUUYECKHUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHusi. CocTaB KUCIIOT U COJIEH .

KomuuecTBo BemecTBa. Monb. MonspHas Macca. 3akoH ABorapo. MossipHblii 00bEM ra3oB. Pacuétsl mmo
XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue CBOMCTBA BOAbL. Bona kak pactBoputesns. PacTBopsl. HackllieHHbIE M HEHACHIILICHHBIE
pacTBOpbl. Pacmeopumocms éewjecms 6 60de.t MaccoBas 10/ BelleCTBa B pacTBOpe. XHUMUYECKHE
cBoiicTBa BoAsl. CocTaB ocHOBaHMi. Pojib pacTBOpOB B IPUPOJIE U B )KU3HU 4esloBeKa. KpyroBopoTt Bojbl
B IIPUPOJIE. 3arps3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuuennit. Oxcuapl. Knaccudukanus okcuios: coneoOpasyromime
(ocHOBHBIE, KHCIIOTHBIC, aM(OTEpHBIE) U HecoeoOpasyroue. HoMeHkIaTypa OKCHI0B
(MexayHApOAHAS U TpUBHATbHAN). DU3NYECKUE U XUMHUYECKHAE CBOMCTBA OKCHIOB. [omyueHue.

OcnoBanust. Knaccudukanus ocHOBaHUMN: MIENOUN U HEPACTBOPUMBIE OCHOBaHMs. HomMeHkmaTypa
OCHOBaHMI (MeXIyHApOIHAs U TpUBHAbHAs). PU3HUECKHE M XUMUYECKHE CBONCTBA OCHOBAHHUI.
[Tonmyyenne ocCHOBaHUH.

Kucnotsr. Knaccudukanus kucinor. HoMeHkIaTypa KUCIOT (MEKAYHAPOAHAS M TPUBHATIbHAS).
Pu3nyecKue 1 XUuMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOocTH MetaiioB H. H. bekerosa. [lonyuenne
KHUCIOT.

Conu. Homenkiatypa cosieit (MexxayHapoaHas U TpUBHaabHast). PU3ndyeckre 1 XUMHUECKUE CBOMCTBA
coneit. CriocoObl MOTyYeHUS COJIeH.

I'ereTmueckas CBI3b MECXKAY KilaCCaMU HEOPTraHNYCCKUX COCHHHGHHﬁ.

XUMUYeCKUM SKCIICPUMEHT. KQYECTBCHHOC OIPECACICHUEC COACPXKAHU KHCJIOPOJa B BO3AYXE, IMTOJIYYCHHUE,
CO6I/IpaHI/IC, paciio3HaBaHHUC U U3YUCHUC CBOICTB KHCJI0pOoaa, HaGJIIO,Z[eHI/IC B3aMMOJEUCTBHUS BEIIECTB C
KHCJIOPOJAOM U YCJIOBH BOSHUKHOBCHUA U NIPCKPAIICHUA T'OPCHUA (HO)Kapa); O3HAKOMJICHHUEC C
o6pa3uaMH OKCHUJIOB M OIHCaHNE UX CBOMCTB; MOJIy4YCHHE, CO6I/IpaHI/IC, pacino3HaBaHrue U U3YUCHUC

CBOWCTB Bo0opoja (ropenue); B3anmoaeiictie Bogopoaa ¢ okcuaom meau(ll) (Bosmokuo
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UCIIOJIb30BaHUE BHICOMATEPUAIIOB); HAOIOCHNE 00Pa3IlOB BEIICCTB KOJIMYSCTBOM 1 MOJIB;
HCCJICIOBAaHNE OCOOEHHOCTEH PACTBOPEHUS BEUIECTB C PA3TUYHON PaCTBOPUMOCTHIO; TPUTOTOBIICHHE
pacTBOPOB C ONPEECTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEUIECTBA; B3aUMO/ICHCTBUE BOJIBI C
MeTauiaMu (HaTpUeM U KaiblreM) (BO3MOXHO MCIIOJIb30BaHHE BUICOMATEPHAIIOB); ONIPEICICHUE
PacCTBOPOB KHUCIIOT M MIEIOYEH ¢ TOMOMIBI0 MHAUKATOPOB; UCCIIEIOBAaHUE 00Pa3I[0B HEOPraHMIECKUX
BEIIIECTB Pa3 JMYHBIX KJIACCOB; HAOJIOICHNE U3MEHEHHUSI OKPACKH HHIMKATOPOB B PACTBOPAX KUCIOT U
1IeNoueit; n3yuenue B3aumMoieiictTeust okcu aa meau(ll) ¢ pacTBopoM cepHOI KHCIOTBI, KUCIIOT C
MeTaJlJIaMH, peakuil HelTpanu3aluy; mojJydeHre HepacTBOPUMBIX OCHOBAHH, BHITECHEHHE OJIHOTO
MeTalljia IpyruM U3 pacTBOpa COJU; PelIeHHE SKCIIEpUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeliue Kiacchl
HEOPraHUYECKUX COECAUHEHUI.

Ileproauyeckuii 3aK0H M NePUOANYECKAs cUCTeMa XuMu4ieckux 3jeMeHToB . U. Menneseena.

CTp()eHI/Ie aTOMOB. XMMHYECKas CBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE Pe€aKknuu.

HepBHe IIOIIBITKH Knaccn(bmcaunn XUMHYECKHX AJIEMEHTOB. IloHsaTHE O rpynmnax CXOJAHbIX 3JICMCHTOB
(H_IGJ'IOIIHBIG H IICJT0YHO3EMEIIBHBIC METAJIJIBI, I'aJIOT'C€HbI, HHECPTHLBIC I'a3bl. aﬂeMeHTBI, KOTOPBIC 06p33y10T
aM(bOTepHBIe OKCHUAbI U TUAPOKCHUDBI.

ITepuonnueckuii 3akoH. [leprnoanueckas cucteMa Xxumuiueckux 3semMeHToB 1. 1. MenneneeBa. Bunbl
tabnuupl «llepuoanueckas cuctema xumudeckux nemenToB J. . Menneneesay. [lepuonbl u rpynmsi.
®uU3NYECKUI CMBICII ITOPSAKOBOTO HOMEPA, HOMEPOB IIEPU OA U IPYIIIHI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siziep. M3otonsl. DnekTpoHsl. CTpoeHUE 37IEKTPOHHBIX 0007104eK
aToMOB MepBbIX 20 XUMUYECKUX IEeMEHTOB Niepuoanaeckoii cucremsl 1. . Menneneena.
XapakTepruCTHUKAa XUMUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHUIO B epuoandeckoit cucreme /. 1.
Meneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJIiyca aTOMOB XUMHUYECKHUX 3JI€ MEHTOB, METAINTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MepruoaaM. 3HaYeHUE TIEPUOTUIECKOTO 3aKOHA 1
MEPUOINYECKON CUCTEMbI XUMHUYECKHUX SJIEMEHTOB JIJISI pa3BUTHUS HaykH U npaktuku. [[. 1. Menaeneen
— YYEHBIN U IpaXkIaHVH .

3H€KTpOOTpI/IHaTeHBHOCTb XUMHYECKHX DJIEMEHTOB. XUMHUUYECKas CBI3b (I/IOHHaﬂ, KOBAJICHTHA MOJIApHast
1 KOBAJICHTHAasA HEII0 HHpHafl). Crenenb okucienns. OKUCIUTEILHOBOCCTAHOBUTEILHEIE pPCaKkIuu.
Hpoueccm OKHCJICHUSA U BOoccTaHOBIeHUA. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

XVUMHYECKUH IKCIEPUMEHT: U3ydeHre o0pa3oB BEIIECTB METaJl JIOB U HEMETAIIJIOB; B3aUMOJIEHCTBUE
TUAPOKCHU/IA IMHKA C paCTBOPAMU KHCIIOT U ILEJIOYEH; IPOBEJEHUE ONBITOB, MILTFOCTPUPYOLIUX
HPUMEPbI OKUCITUTEIbHOBOCCTAHOBUTEIBHBIX Peakinii (ropeHre, peakiiuy pa3iokKeH s, COSANHCHUS).
MexnpenMeTHbIe CBSI3U

Peanuzanus MeXIpeIMETHBIX CBsI3€il IPH U3Yy4EHUU XUMHHU B 8 KJlacce OCYIECTBIISIETCS Yepes
HCIIOJIb30BaHNE KaK 00X €CTeCTBEHHOHAYUHBIX MOHATHH, TaK U OHATUH, SIBJSIIOIIMXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX MMPEAMETOB €CTECTBEHHOHAYYHOTO [IUKIIA.

OO01mure ecTeCTBeHHOHAYYHBIC TOHATHS. HAYYHBIN (aKT, TUIIOTE3a, TeOpUs, 3aKOH, aHAIIU3, CHHTE3,
KJaccu(pUKaIus, IepuoAUYHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIb,
SIBIICHUE.

®du3zuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI, PAAMOAKTUBHOCTH, MOJIEKYJIa,
ANIEKTPUYECKUH 3apsiI, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, PU3NIeCKHe
BEJIMYMHBI, SIUHUIIBI U3MEPEHHSI, KOCMOC, TUTAHETHI, 3BE3/16I, COITHIIE.

Buonorus: ¢porocuntes, npixanue, ouocdepa.
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I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPOIbI, TIOJIE3HbIE HCKOMAEMBbIe, TOILUIHUBO,
BOJIHBIE PECYPCHI .

9 KJIACC
BemecTBo M XUMHYeECKasi peaKkIus

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux siaeMenToB . 1. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB,
KaJIMsl, KAIbIUS U UX COCMHEHUI B COOTBETCTBUU C MOJOKEHUEM JIEMEHTOB B MEPUOIMUECKON CUCTEME
U CTpOEHHUEM UX aTOMOB. CTpOEHHE BEIECTBA: BUIbl XUMUYECKON CBSI3U. THUIIBI KPUCTAITMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUAA XUMUYECKOU
CBSI3H.

Kitaccudukariyst 1 HOMEHKJIaTypa HEOPraHUYECKUX BelecTB (MEXIyHapOIHas U TPUBUAIIbHAS).
XHMHYECKUE CBOMCTBA BEUIECTB, OTHOCALIUXCS K PA3JIMYHBIM KJlaccaM HEOPTraHHMYECKUX CO eAMHEHUH,
TEHETUYECKasl CBsI3b HEOPTaHUUECKUX BEIIECTB.

Kiaccudukaiyst XUMUYECKUX peaKIiii 10 pa3InIHbIM MpU3HakaM (10 YHCITy U COCTaBY yYaCTBYIOIIUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3G (EKTY, M0 U3BMEHEHUIO CTENEHEH OKUCICHHUS XUMUYECKUX
3JIEMEHTOB, 110 00PATUMOCTH, 10 YYaCTHIO KaTaIn3aTopa). IK30 M YHJOTCPMHUYCCKUE PEaKIIHH,
TEPMOXUMHYECKHE YPABHEHUS.

ITonstue o CKOpOCTH XHUMHYECKOH PCaKIru. ITonsitre 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHNYCCKHX
pPCaKkIuigX. IloHsiTHHE O TOMOICHHEIX B FETCPOrcHHbIX PCAKIHAX. Tousamue o xumuueckom paesrHoeecuu.
CDCZKI’I’IOpbl, GauAwuUe Ha CKopocnib XUMUYECKOU peaxkyuu u noaoAHCeHUe XUMUYECKO20 paBHO 6€CUA.

MexaHH3M OKHCITUTEIbHOBOCCTAHOBUTEIIBHBIX PEaKinii (3JCKTPOHHbIH OanaHc
OKHCJTUTEIIbHOBOCCTAHOBUTEIILHOMN PEaKIINH).

Teopus 3NIEKTPOIUTHUECKOM TUCCOLMALINU. DIIEKTPOJIUTHI U HEANEKTPOIUThL. KaTHOHBI, aHHMOHBI.
MexaHu3M IUcCOLMalMY BEUIECTB C Pa3IMUYHbIMU BUIaMU XUMHUECKOH cBsi3U. CTeneHb AUCCOLMALIHH.
CunpHbI€ U cl1a0ble AIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus IpOTEKaHUs peaklMii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHbBIE
MOHHBIE ypaBHEHUs peakuuii. CBONHCTBa KMCIOT, OCHOBAaHHI U cojiel B CBeTe NMpecTaBiIeHuit 00
NEKTPOIUTUYECKOH uccormanuu. KauecTBeHHbIe peakiiuu Ha UOHBI . [lonsamue o eudpoauze coneu .

XVUMHUYECKUH IKCIIEPUMEHT. 03HAKOMJIEHUE C MOAEISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAIUIOB U HeMeTa/utoB (rpaduTa U anmasa), CIIOKHBIX BEIeCTB (XJIOpUIa HATPHUs);
UCCIIEIOBaHME 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiui OT BO3ACHCTBUS Pa3IUUHBIX (GaKTOPOB,;
UCCIIEIOBAaHKE HIIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MIPOLECCa AUCCOLMALUMH KHCIIOT, EJI0UeH U
coselt (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB); PO BEJICHUE OMBITOB, MILTFOCTPUPYIOIIUX
IPU3HAKHU [TPOTEKAHUs peaKkInii HOHHOTO oOMeHa (00Opa3oBaHKe OcajiKa, BbIICIICHHE ra3a, 00pa3oBaHKe
BO/IbI); OTIBITOB, WILTFOCTPUPYIOLIMX IPUMEPHI OKHCIIH TEIbHOBOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
PEaKIMU Pa3JIOKESHNUsI, COSIMHEHNS); PAaCIO3HABAHHE HEOPTAHUYECKUX BEIIECTB C IOMOIIIBIO
KayeCTBEHHBIX peaklUii Ha HOHBI; pElIeHHEe FKCIIEPUMEHTAIbHBIX 3a7ad .

HemeTajibl 1 HX COeIMHECHUSA

OO6mras xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHUS.
Crpoenue u pU3HNIeCcKrue CBONCTBA MTPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aMMOJICHCTBHE C METaLITaMH, HEMETaJIaMH, Tiejo4aMu). XjaopoBoaopo . ComsiHast KHCIIOTa,
XMMHYECKHE CBOMCTBA, MOJIyYEHUE, IPUMEHEHUE. [[elicTBHE XJI0pa U XJIOPOBOIOPOIa HA OPraHU3M
yeoBeKa. BaxkHelnme XJI0pUibl U UX HaXO0XKICHUE B MPUPOJIE .
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O6mas xapakrepuctika 31eMeHToB VIArpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETNIEHU OKUCIICHHUS.

Crpoenue u ¢pu3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJITIOTPOITHBIE
MOU(HUKAIIMHA KUCIOPOAa U cepbl. XUMUYECKHEe CBOHCTBA cepbl. CepoBOAOpOA, CTpoeHue, pusnueckue u
XUMHUYECKHE cBoMCTBA. OKCHBI CEphl KaK IMPEACTaBUTENN KUCIOTHBIX OKCUA0B. CepHast KUCIOTa,
(u3nveckre 1 XUMHYECKHEe CBOMCTBa (00IIMe KaK MPeACTaBUTENs Kilacca KHCIOT U crelu(uiecKue).
XUMHUECKUE PEaKIIH, JIeKAIIUEe B OCHOBE MPOMBIIUIEHHOTO CrI0c00a MOTy4eHUs! CEPHON KUCIIOTHI.
[Tpumenenne. Comu cepHOI KUCIOTHI, KadyeCTBEHHAst peakius Ha cynbdaTtuon. Haxoxaenue cepsl u eé
COCIMHEHUH B IPUPOE . XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEAbl COCTMHEHUSMU CEPBI
(KUCTIOTHBIE TOXKITH, 3arpsi3HEHUE BO3/yXa M BOZOEMOB), CIIOCOOBI €TI0 MPEIOTBPALICHHS

O6mas xapakrepuctuka 35ieMeHTOB VArpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepPHbIE CTETICHU
OKHCJICHHUS.

A30T, pacipocTpaHeHue B mpupojie, Gpu3nyecKkue U Xumuieckue cBorctBa. KpyroBoport azora B npupoje
. AMMUak, ero pu3nyYecKue 1 XMMUIECKUE CBOWCTBA, TOTy4YeHHe U puMeHeHne. Co aMMOHUS, UX
dusznyecKkrue 1 XUMUIECKIE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHBI aMMOHHUS. A30THas
KUCIIOTA, e€ moiydeHue, GU3NUecKre U XMMUYeCKUe CBOMCTBA (00IIHe KaK MpecTaBuTeNs Kiiacca
Kkucnotu cneruduieckue. Mcrnonb30BaHrue HUTPATOB U COJIE aMMOHHMSI B KAUeCTBE MUHEPATbHBIX
yao0peHnii. XuMHUYECKOE 3arpsA3HEHUE OKPY)KAIOIIEH cpe/Ibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH,
3arpsA3HCHUE BO3/yXa, TOYBBI M BOJOEMOB).

docdop, ammorpornHbe MoUpUKaK hochopa, PU3NISCKUE U XUMUIECKIE cBOHCTBA. OKCHUT
dochopa(V) u pochopHas kuciaoTa, GU3HUECKHEe U XUMUUIESCKHUE CBOMCTBA, MoJaydeHue. Mcnonp3oBanue
docdaroB B kKaueCcTBE MHHEPATHHBIX YIAOOPECHUN.

O6mmas xapakrepuctuka 3eMeHToB |V Arpymnmbsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETIeHH OKUCJICHHUS .

VYrnepon, amioTponHbele MOAU(DUKAIINY, paCIPOCTPAaHEHUE B MPUPOJE, (pU3MUECKHe U XMMUUYECKHE
cBoiicTBa. AncopOuus. KpyroBopot yriaepona B npupoe. OKcubl yriieposa, ux (puzndeckue u
XUMHYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI, IOJIY4YEHHE U IPUMEHEHUE. JKOJIOTMYECKHE
npobeMsl, cBsi3aHHBIE ¢ OKcHIoM yriiepoaa(lV); runoresa rio0anbHOro MOTEINICHUS KIIMMATa,
NapHUKOBBIN 3P PeKT. YTosibHas KUCI0Ta U €€ COJIH, UX (PU3nuecKre u XMMUYECKUEe CBOMCTRA,
nojiyueHue u npuMeHenune. KauectsenHas peakuust Ha kapOoHaTHOHBI. Vcrionb3oBaHue KapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3sIHCTBE.

[lepBoHayaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSIUHCHUAX yriepo/a (MeTaH, 3TaH,
STHJICH, allETUJICH, STAHOJI, TJIUIIEPHH, YKCYCHAsI KUCIIOTA). MX cocmas u Xxumuyeckoe

cmpoerue. TlonsaTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUPAX, OeKax, yrieBojJax — U UX POIu B
YKU3HU YenoBeKka. MamepuanbHoe eOUHCME0 0p2aHUYecKUX U HeOp2aHU4ecKUx cOeOUHeHU.

Kpewmnuii, ero pusznyeckre u XuMU4eCKre CBOMCTBA, OJIy4YeHHE U puMeHeHne. CoeTnHeHNs KpEMHUS B
npupoze. Odume npecraBieHus o6 okcune kpemuus(l1V) u kpemaneBoit kuciaore. CUIIMKATHI, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIUHE,

IPOMBIIUIEHHOCTH. BaoicHetiuue cmpoumenbHble Mamepuaibl: Kepamuka, Cmekio, yemenm, OemoH, dicei
e306emoH. [Ipobaemvl He30nacHo2o UCnoIb308aHUSA CIMPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU
JHCUHU.

XYUMHUYECKUH IKCIIEPUMEHT: U3yueHHe 00pa30B HEOPraHUYECKUX BELIECTB, CBOMCTB COJISTHONM KHCIIOTHI,
IIPOBEJICHNE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUIUOHBI U HAOII0I€HNE IPU3HAKOB X IIPOTEKaHUS;
OIIBITHI, OTPaKAIOIIUe HU3NIECKUE U XUMHYECKUE CBOMCTBA I'aJIOTEHOB U HX COCMHEHHH (BO3MOXKHO

16



UCTIOJIb30BaHUE BHICOMATCPUAIIOB); 03HAKOMJICHHE C 00pa3iaMu XJIOPUI0B (raIOreHHUIOB);
03HAKOMJICHHE C 00pa3IiaMu cepbl U €€ COCTUHCHUAMH (BO3 MOXHO HCIIOJIb30BAaHHE BUICOMATCPHAIIOB);
HaOJIro/IeHue Tpoliecca OOyIIIMBaHUS caxapa o] IeHCTBHEM KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI;
M3y4eHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIOTHI, TPOBEACHUE KAYECTBEHHON PEaKIIMU Ha
cynb(haTHOH U HAOIIOIEHUE TIPU3HAKA €€ TPOTEKAHUS; 03HAKOMIICHHE ¢ (PU3MUECKUMHU CBOMCTBAMH
a3ota, Gpochopa 1 X COCTUHECHUH (BO3ZMOKHO HUCIIOIb30BAHUE BHICOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u GochopHBIX y1oOpeHui; noaydueHue, coOupanue, pacrno3HaBaHUE U U3y4eHHUE CBOWCTB aMMHUAKa,
NPOBE/ICHUE KAUECTBEHHBIX PEaKIuii Ha MOH aMMOHHS U Goc(hHaTHOH U N3yYEHUE MPU3HAKOB UX
NPOTEKaHHMsI, B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATCPHAIIOB); N3YUYCHUE MOJICIICH KPUCTAUNIMICCKUX PEIIETOK anMasa, rpadura,
¢ymepena; 03HaKOMIIEHHE C TIPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTA3a; MOJTyYeHNE, COOMpaHKe, paCIIO3HABAaHHE U U3yYCHHUE CBOUCTB YIJIEKUCIIOTO
rasa; MpoBeJICHUE KaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U CHIIMKATHOHBI M U3YYEHUE MPU3HAKOB X
NPOTEKAHUS; 03HAKOMJICHUE C MIPOAYKIIUECH CHIITMKATHOM MPOMBIIIICHHOCTH; PEIICHHUE
9KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHenIre HeMeTauibl U MX COCAMHCHUS.

MeTauiibl M1 UX COeTMHEHUS

OO01asxapakTepyucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX IOJIOKEHUS B
HEepUOIMYEcKOi cuctemMe xuMuueckux anemenToB Jl. M. MenneneeBa u crpoenust aroMoB. CTpoeHue
MeTauloB. MeTayuindeckas CBs3b U MeTaNIn4yecKas KpUCcTalInuecKas pelérka. JIeKTPOXUMUYECKHUH
psn HanpspkeHU MetaioB. du3nueckue U XUMUYECKUE CBOMCTBAa MeTauioB. OOmIe crocoosl
NoJy4eHus: MeTauioB. [ToHATHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI MX OT KOPPO3HUH.
CmuiaBsl (cTalib, 4yryH, AIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[IlenoyHbIE METAILIIBL: TTOJIOKEHUE B MIEPUOIMUECKON CUCTEME XUMUYECKUX 3i1eMeHTOB [I. U.
MeHeneeBa; CTPOCHHUE X aTOMOB; HAXOX/ICHHE B pupoze. Pu3ndecKkre 1 XUMUIECKHE CBOMCTRA (Ha
npuMepe HaTpust U Kaiust). OKCUIbI U TUAPOKCHIIBI HATPUSA U Kaius. [I[puMeHeHUEe MIeT0YHBIX METAJIOB
U UX COCIUHEHUMN.

[IlenoyHO3eMeNnbHbIE METAIbl MATHUHN M KAJIBLIUI: MTOJIOKEHNE B IEPUOANYECKOIN cUCTEME XMMHUYECKUX
anemenToB J[. . MenneneeBa; CTpO€HHE UX aTOMOB; HaXOXAeHUE B ipupoae. Pusndeckue n
XMMHYECKHE CBOWCTBA MarHus U Kalblins. BaxkHei e coequHeHus Kanblus (OKCHI, TUAPOKCHUI, COJTH).
JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

AJIOMUHUI: TIOJIOKEHUE B IEPUOIMUECKON cucTeMe XuMudeckux aneMmeHToB []. 1. Menneneena;
CTPOEHHUE aTOMA; HAXOXKJICHUE B Npupoae. PU3nuecKkne U XUMUYECKHE CBOMCTBA aTFOMUHUSA.
AmMdoTepHbIe CBONCTBA OKCHIA U THIPOKCH]IA AITFOMHHHSL.

XKeneszo: monoxeHue B MEPUOTUUECKON CUCTEME XUMUYIECKUX dieMeHToB J[. . MeHaeneeBa; cTpoeHue
aToMa, HaAaXOXKXICHUC B npupoae. dusndueckre 1 XUMHUUECKHE CBOMCTBA JKeJie3a. OKCI/I,I[I)I, THAPOKCUABI 1
comu xene3a(ll) u sxenesa(lll), ux cocras, CBOWCTBA U MOJyUYCHHE.

XUMHUYECKUH SKCIIEPUMEHT. 03HAKOMIICHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIABOB, MX (PU3UUCCKUMHU
CBOWCTBaMM; U3YUE€HHE PE3YIHTATOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIb30BaHUE
BHIEOMATEPHAJIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIUS U HATPHS C BOJIOH (BO3MOXKHO
UCIIOJIB30BaHUE BHICOMATEPHAIIOB); HCCIIEIOBAHIE CBOMCTB KECTKOM BOJIBI; MpoIiecca TOPEHHUs Kejle3a B
KUCIIO pojie (BO3MOKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB); IPU3HAKOB MPOTCKAHMSI KAYECTBEHHBIX
peakiuii Ha HOHBI (MarHus, KaJIbIus, alloMUHUs, IMHKA, sxene3a(ll) u xenesa(lll), memu(ll));
HaOJTF0ICHUE ¥ OMMCAHKE MTPOIICCCOB OKPAITUBAHKS IIJIAMEHH HOHAMM HATPHS, KA M KaJIbIIHs
(BO3MOKHO MCIIOIB30BAHUE BHICOMATEPHAIIOB); HCCIIEA0BaHNE aM()OTEPHBIX CBOMCTB THAPOKCH 1A

17



AJIIOMUHMA U TUAPOKCHUIA UHKA, PCHICHUEC SKCICPUMCHTAJIBHBIX 3a4a4 10 TEME «Baxueiinme MeTabl
U UX COCAUHCHUA) .

XuMHS 4 OKpYsKAKIIas cpeaa

HoBble MaTepuaibl 1 TEXHOJOTHH. BellecTBa 1 MaTepraibl B MOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBhe. bezonacHoe ucnoib30BaHNe BEIIECTB U XUMUYECKUX peakiuid B ObITy. IlepBast mo momp npu
XUMHYECKHUX 0XKOTaxX U OTpaBiieHUsX. OCHOBBI SKOJIOTM YECKOW IPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpYy>KaroIien cpepl (mpeaesibHas gonyctuMas Konmentpaius semects — [1JIK). Ponb xumun B
PEIICHUN YKOJIOTHYECKUX MPOOIEM.

[IpupoiHbIe UCTOYHUKH YIIIEBOIOPOAOB (Yrojib, IPUPOIHbIH ra3, HedTh), IPOIYKTHI UX MEPepadOTKH, UX
POJIb B OBITY U IPOMBIIIJICHHOCTH .

XUMHUYECKUH SKCIICPUMEHT: U3y4eHHE 00pa3IoB MaTepraoB (CTEKIIO, CILIaBbl METALIOB, OJIUMEPHBIE
MaTepuabl).

Me)l(l'lpeI[MeTHbIe CBA3H

Peanuzanus MeXIpeIMETHBIX CBSI3€H NP U3YYEHUU XUMHH B 9 Kilacce OCYIIECTBIISICTCS Yyepes
UCIIOJIb30BaHUE KaK OOIMX €CTEeCTBEHHOHAYYHbIX NOHATHUH, TaK U MOHATUH, ABISIOIIUXCS CUCTEMHBIMU
JUISL OTIEIBHBIX NIPEAMETOB €CTECTBEHHOHAYYHOTO LIUKIIA.

OO0mue ecTeCTBEHHOHAYYHBIE TIOHATHS: HAYUYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIU3, CHUHTES3,
KiaccuuKanusi, MepuoaAMIHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHUE, MOJICTIb,
SIBJICHHE, TAPHUKOBBIN d(D(PEKT, TEXHOIOTHS, MaTepuaibl. GU3HKA: MaTepPHsi, aTOM, JICKTPOH, IMMPOTOH,
HEWUTPOH, UOH, U30TOII, PAJAMOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKHI 3apsif], MPOBOIHUKH,
MOJTYTIPOBOTHUKH, JUDJICKTPUKHU, POTOIIEMEHT, HHIUKATOP, BEIIECTBO, TEI0, 00BEM, arperarHoe
COCTOSTHUE BEIIECTBA, Ta3, PacCTBOP, PACTBOPUMOCTD, KPUCTAITMYECKAs PEIIETKA, CIUIaBbI, PU3NIECKUE
BEJIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThI, 3BE3/1b1, CoTHIIE.

Buonorus: ¢porocuntes, neixanue, ouochepa, IKocucTEMa, MUHEPATIbHBIE YA0OPEHHSI, MUKPOAJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMble, TOILUIHBO,
BOJIHBIE PECYPCHI.

TemaTH4yeckoe MIAHNPOBAHUE YPOKOB XMMHHU B 8 Ki1acce
(68 uacos, 2 yaca B HeJeJI10).

Ne Tema KoaunuecTBO KoJa-Bo Koua-Bo OcHoBHBIE
4JacoB NPaKTHY€CKH | KOHTPOJIbH HalpaBJICHUHA
X BIX BOCNUTATEIbHOM
AesITeJIbHOCTH
1 Paznea 1. 7 yacoB 1 I'paxnanckoe
BBEJEHMUE. BOCIIMTaHUE,
NHNEPBOHAYAJIBHBIE MaTPHOTUYECKOE
XUMHNYECKHUE BOCIIUTAHUE
MHNOHATHUA 1,2
2 Pasznen 2. 9 yacos 1 25,6
ATOMBI
XUMHUYECKHUX
9JEMEHTOB
3 Pa3pnean 3. 7 yacoB 1 1,2,3,45,6
IMPOCTBIE BEIIIECTBA
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4 Pasznea 4. 14 yacos 1 1 1,2,5,6
COEJIMHEHUA
XUMHUYECKHUX
9JIEMEHTOB
5 Pa3pnean 5. 15 yacos 2 1 1,3,4,6
N3MEHEHMUNS],
MNPOUCXOJSIIHUE C
BEHIECTBAMM.
6 Pazneu 6. 16 yaca. 1 1 1,2,3,4,5,6
PACTBOPEHME.
PACTBOPBI. PEAKLIUUA
HMOHHOI'O OBMEHA N
OKUCJIMTEJIBHO -
BOCTAHOBUTEJIBHBIE
PEAKIINUN.
7 Bcero yaco 68 wacos 5 5
KasengapHo — TeMaTH4eckoe IJiaHupoBaHue. 8 Kiacc.
Ne | Ne Copepxxanue TeMbl ypPOKa Ko [aTa npoBeneHus
o/m | Y JI-
po BO 10 IUIaHy 1o ¢akry
Ka qac
OB
Ilepsas ywemeepms — 16 uacos. Ilp. p. — 1. K.
p-1
PA3JEJI 1. BBEJIEHHE. 7
INEPBOHAYAJIBHBIE XUMHWYECKHE
MNOHATUA
1 1 | Broauslit ucTpykTaxxk Th. Xumus - yacth 1
€CTECTBO3HAHUS.
2 2 | Ilpenmer xumun. BemecTsa. 1
3 3 | Hp.p. Ne 1. «IIpaBuna TeXHUKH O€30MIACHOCTH 1
npu pabdore B kabuHeTe XuMuu. [Ipuémol
oOpareHus ¢ 1abopaTOPHBIM 000PYLOBAaHUEM.
4 4 | IlpeBpaiienust BemecTB. Pojib XUMUU B KU3HU 1
4eJI0BEKa.
) 5 | Kparkuil ouepk ucropun pa3BUTUS XUMHUU. 1
6 6 | Ilepmoauueckas cucteMa XUMUYECKHX 3JIEMEHTOB 1
J.1. MenaenceBa. 3HaKd XUMUYECKHUX
HIIEMEHTOB.
7 7 | Xumunyeckue Gpopmyisl. OTHOCUTEIbHASI aTOMHAs 1
U MOJIEKYJISIpHAst MaccChl.
PA3EJI 2. ATOMbBI XUMHNYECKHUX 9
9JIEMEHTOB
8 1 | OcHoBHBIE CBEJICHUS O CTPOSHUH aTOMOB. 1
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9 2 | W3MeHeHus B COCTaBe sJEp aTOMOB XMMHYECKHUX 1
A1EMEHTOB. M30TOnBI.

10 | 3 | CrpoeHue 3MeKTPOHHBIX 000JI0UYEK aTOMOB. 1
11 4 | 3MmeHeHue Ynciia 3JIEKTPOHOB Ha BHEIIHEM 1
OHEPreTHYECKOM YPOBHE aTOMOB XUMHUYECKHIX

DJIEMEHTOB.

12 | 5 | BzaumopeiicTBue aTOMOB 3JIeMEHTOM-HemeTamiom | 1
MEXIy COOOM.

13 | 6 | KoBanenTHas mossipHas CBsi3b. MeTayinveckas 1
CBSI3b

14 7 | O6oOmeHue ¥ cucTemMaTu3alus 3HaHui mo teme.| 1
«ATOMBI XUMHUYECKHUX DJIEMEHTOBY

15 | 8 | K. p. Ne 1 no reme «ATOMBI XUMHUYECKUX 1
DIIEMEHTOBY.

16 | 9 | AHanu3 KOHTPOJIBHOM paboTHI. YIpaXHEHUs HA 1
ONpEAEIICHUE TUIA XUMUYECKOU CBS3H.

Bmopas uemeepmo — 15 uacos. K. p. — 1.
PA3JIEJI 3. TIPOCTBIE BEHLIECTBA 7

17 1 | [IpocTsie BemecTBa — METAJLIBI. 1

18 2 | IlpocTtsie BemecTBa — HEMETAJLTHI. 1

19 3 | KommuecTBo BemecTna. 1

20 | 4 | Monspusiii 00bEM ra3oB. 3akoH ABOTaIpO. 1

21 | 5 | Pemenwue 3a1a4 ¢ UCIOJIb30BAHUEM TTOHSITHIA 1
«KOJIMYECTBO  BEIIECTBA»,  «ITOCTOSHHAS
ABoOrajzipoy», «MOJIsipHasi Macca, «MOJISIPHBIN
00BEM Ta30By.

22 6 | O0oO0IIEHNE U cCUCTEMATH3AlUS 3HAHUI 110 TEME: 1
«ITpocTsie BemiecTBa.

23 | 7 | K. p. Ne 2 no teme «IIpocTeie BemecTBay. 1
PA3JIEJ 4. COEAUHEHUSA XUMHNYECKUX | 14

IJIEMEHTOB

24 | 1 | AHaim3 KOHTPOJBHOM paboThl. CTEereHb 1
OKHCJICHUS Y BaJICHTHOCTD.

25 | 2 | Baxwneiimme kiaccbl ONHAPHBIX COSTUMHEHUN — 1
OKCHJIBI M JIETyYHE BOJIOPOIHBIC COSAMHCHHUS.

26 | 3 | OcHoBaHwUs. 1

27 | 4 | Kucnotsl. Pabota Hax IpOEKTOM 110 TeMe 1
«KHCIOTHI B IPUPOJE U AOMAY.

28 | 5 | Comm. 1
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29 6 | O6o6meHne 3HaHNN O KIaCCU(UKAITUN CIOKHBIX 1
HEOPraHMYECKUX BEIIECTB.

30 | 7 | Kpucramnmdeckue pemeTku. 1

31 8 | Uucteie BemecTBa u cMecH. PaboTa Haj mpoeKToM 1
«Croco0bl pa3zzieneHus: cMeced, IpUMeHsIeMbIe B
OBITY»

Tpemovsa uemeepmo — 21 uac. Ilp. p. — 3,
K. p. -2

32 9 | MaccoBas 1 00beMHAS JOIA KOMIIOHEHTOB CMECH 1
(pactBopa).

33 | 10 | Pemenwne 3amay mo Teme «MaccoBas u 00beMHast 1
JIOJISL CMECH.

34 | 11 | Pemenwue 3a1a4 Ha TeMy «MaccoBas 1 0ObeMHast 1
JIOJISL PACTBOPAY.

35 | 12 | Hp. p. Ne 2. «I[IpurorosiaeHue pacTBopa caxapa u 1
pacyer ero MacCoBOM 10U B pacTBope». Tekyimunii
UHCTpYyKTax. Pemenue 3amay.

36 | 13 | O6o0IIEHNE U cUCTEMATU3AIUS 3HAHUN 10 TEME 1
«CoenuHeHNs] XUMUYECKUX PJIEMEHTOBY.

37 | 14 | K. p. Ne 3 «CoenuHeHHs] XUMUYECKHIX 1
JJIEMEHTOBY.

PA3JIEJI 5. U3SMEHEHWSI, 15
MNPOUCXOJAIIUE C BEHIECTBAMM.

38 | 1 | Anaimu3 KOHTPOJBHOH paboTsl. Pusznveckue 1
SIBIICHUS B XHMHH.

39 2 | HOp. p. Ne 3. «HabmroneHus 3a N3MEHESHUSIMH, 1
MPOUCXOJISIIINE C TOpAIIeH cBeuoi». Texkymuii
UHCTPYKTaXK.

40 | 3 | XuMu4ecKre peaKiu. 1

41 | 4 | p. p. Ne 4. «IIpu3HaKu XUMUUYECKUX PEAKIIUI». 1
Texymui nHCTpyKTaX. Pemenne XxuMuaeckux
YpaBHEHUU.

42 | 5 | XuMuueckue ypaBHEHUS. 1

43 | 6 | CocraBrneHue ypaBHEHHH XUMUYECKUX PEAKIUi. 1

44 | 7 | PacueTsl 1O XUMHUYECKUM YPABHEHUSIM. 1

45 | 8 | Peakmuu pasioxeHusI. 1

46 9 | Peakiuu coequHEHUS. 1

47 | 10 | Peaknuu 3aMeIICHHS. 1

48 | 11 | Peaknuu oOMeHa. 1
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49 | 12 | Tumbl XUMHUYECKUX PEAKIM Ha TIPUMEpPE CBONCTB 1
BOJIBI.
50 | 13 | O606menue U cucTeMaTu3anus 3HaHUH 10 TeMe 1
«V3MeHeHus1, MPOUCXOAAIINE C BEILIECTBAMU»
51 | 14 | K. p. Ne 4 no teme «M3meHenus, npoucxosume ¢ | 1
BEIIECTBAMHM.
52 | 15 | Ananmu3  KOHTpONbHOM  pabotel.  Pemenme| 1
XUMUYECKUX YPABHEHUM.
Yemeepmasn uemeepms — 16 uacos. Ilp. p. — 1,
K.p -1
PA3JEJI 6. PACTBOPEHUME. PACTBOPBI. 16
PEAKIIMU NOHHOI'O OBMEHA "
OKUCJIMTEJIBHO -
BOCTAHOBUTEJIBHBIE PEAKIIUU.
53 1 | PactBopenue. PacTBOpuMOCTh BEIIECTB B BOJIE. 1
54 | 2 | DnexTpoIUTHYECKAas TUCCOLUAITHUS. 1
55 | 3 | OcHoBHBIE MOJIOKCHHS teopun| 1
AIIEKTPOIUTUIECKOH TUCCOIIALINT
56 | 4 | UonHble ypaBHEHHS. 1
57 | 5 | YopaxHenuss B cocTaBlieHMH ToiaHbix u| 1
COKpAIIIEHHBIX HOHHBIX YPaBHEHUH.
58 KucnoTsl, ux xiaccudukanus u CBOHCTBA. 1
59 OcHoBanusl, UX Ki1accuuKaiys 1 CBONCTBA. 1
60 | 8 | Okcuapl, ux KJIaccu(UKalus U CBONCTBA. 1
61 | 9 | Conn, ux Kiaccuukalys U CBONCTBA. 1
['eneTnueckas CBsI3b MEXy KJlacCaMU
HEOPraHMYECKUX BEIIECTB.
62 | 10 | OxHuCAUTETEHO — BOCCTAHOBUTEIILHBIC PEAKITUH. 1
63 | 11 | Ip. p. Ne 5. «PemeHune 53KCHepUMEHTAIBHBIX | 1
3anauy. Texymui uHcTpyKkTaxX. OBP.
64 | 12 | YopaxHeHus B cocraBienuu| 1
OKHCITUTEITbHOBOCCTAHOBUTENIBHBIX PEaKIUil.
65 | 13 | O6o0meHne U cucTeMaTU3alus 3HaHUK 110 KypCy 1
XUMHH 3a 8 Kiacc.
66 | 14 | UroroBasikoHTpoJIbHAs padoTa. 1
67 | 15 | AHamu3 UTOTOBOW KOHTPOJIBHON PaOOTHI. 1
68 | 16 | O6o0meHNe TPAaKTHIECKUX 3HAHUH 110 KypCy 1
XUMHH 3a 8 Kiacc.
KasengapHo — Tematuveckoe miianupoanue. 8 «b» kiacc.
Ne | Ne Conep:xxaHue TeMbl ypokKa JaTa npoBeneHus
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o/m | Y Ko 10 IJIaHy o akty
po JI-
Ka BO
yac
OB
Ilepeasa uemeepmo — 16 uacos. Ilp. p. — 1. K.
p-1
PA3JIEJI 1. BBEAEHMUE. 7
IMEPBOHAYAJIBHBIE XUMHNYECKHUE
MMOHATUA
1 1 | Broassiii uHCTpYKTaX Th. Xumus - 4acts 1
€CTECTBO3HAHUSI.
2 2 | Ilpenmer xumuu. BemecTsa. 1
3 3 | Hp.p. Ne 1. «IIpaBuna TeXHUKH OE30MIACHOCTH 1
npu pabote B kabuHete Xumun. [Tpuémsl
oOpailieHus ¢ J1abopaTOpHBIM 000PYAOBaHUEM Y.
4 4 | IlpeBpaiieHust BemecTB. PoJIib XUMUHU B )KU3HU 1
YeJI0BEKa.
5 5 | Kparkuit ouepk HCTOPHH PA3BUTHUS XUMUHU. 1
6 6 | [leprogudeckasi cucteMa XHMHUYECKUX 3JIEMEHTOB 1
J.W. MenneneeBa. 3HaKu XUMHUYECKUX
JJICMEHTOB.
7 7 | Xumuyeckue Gpopmyibl. OTHOCUTEIbHAS aTOMHAs 1
Y MOJICKYJISIpHAsI MaCCHhI.
PA3JIEJ 2. ATOMbBI XUMHUYECKHUX 9
9JIEMEHTOB
8 1 | OcHOBHBIE CBEIEHUS O CTPOCHUU aTOMOB. 1
9 2 | W3meHeHus B cocTaBe si7ep aTOMOB XMMHUECKHUX 1
AJEMEHTOB. M30TOIEI.

10 | 3 | CtpoeHue 3MeKTPOHHBIX 000JIOYEK AaTOMOB. 1
11 | 4 | l3meHeHue yuciia 3JeKTPOHOB Ha BHELTHEM 1
HHEPreTHUYECKOM YPOBHE aTOMOB XUMHUYECKHIX

AIIEMEHTOB.

12 | 5 | BzaumopeiicTBue aroMoB 3jeMEeHTOM-HeMeTaioM| 1
MEXy COOOH.

13 | 6 | KoBaneHTtHas nossipHas cBsi3b. MeTayumdeckas 1
CBSI3b

14 7 | O6oOmeHue ¥ cucTemMaTu3alus 3HaHui 1Mo teme.| 1
«ATOMBI XUMHUYECKHX DJIEMEHTOBY

15 | 8 | K. p. Nelmo reme «ATOMBI XUMHUYECKHIX 1
DIIEMEHTOBY.

16 | 9 | AHanu3 KOHTPOJIBHOH pabOTHI. YTIpaXHEHUS HA 1

OnpeesIeHUuEe TUMa XUMUYECKOU CBSI3H.
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Bmopasa uemeepmo — 15 uacoes. K. p. — 1.

PA3JIEJI 3. TIPOCTBIE BEILIECTBA 7
17 1 | [IpocTsie BemecTBa — METAJLIHI. 1
18 | 2 | IlpocThle BemecTBa — HEMETAIUIBI. 1
19 3 | KoanuecrBo BerecTsa. 1
20 | 4 | Monspuslif 00bEM ra3oB. 3akoH ABOTaapo. 1
21 5 | Pemenue 3amay ¢ UCIIOJIL30BaHUEM ITOHATHI 1
«KOJIMYECTBO  BEIIECTBA»,  «IIOCTOSHHAS
ABorazipoy», «MOJISIpHAsi Maccay, «MOJISIPHBIN
00BEM ra3oBy.
22 6 | O0001menne U cucTeMaTU3alys 3HAHUN 110 TEME: 1
«[IpocThie BemecTBay.
23 | 7 | K. p. Ne 2 o teme «IIpocTeie BemecTBay. 1
PA3JEJI 4. COEJJUHEHUSA XUMHNUYECKHUX | 14
9JIEMEHTOB
24 | 1 | AHaim3 KOHTPOJBHOM paboThl. CTEereHb 1
OKHUCJIEHHUS U BAJICHTHOCTb.
25 2 | Baxwneiimme kiacchl OMHAPHBIX COCTMHCHUIN — 1
OKCHJIBI Y JIETYYHE BOJIOPOTHBIC COCTUHEHHUSI.
26 3 | OcHoBanus. 1
27 | 4 | Kucnotsl. Pabota Hax mpOeKTOM 1O TeMe 1
«KucnoTsl B mpupojie u 1oMam.
28 5 | Comnmn. 1
29 6 | O6oOmIeHNe 3HAHUI O KJIACCU(DUKAIINA CITOXKHBIX 1
HEOPTaHMYECKUX BEIIECTB.
30 | 7 | Kpucrammmieckue penerky. 1
31 8 | Yucreie BemecTBa 1 cMecH. PaboTa Hal TPOEKTOM 1
«Croco0bl pa3ziesieHus: cMecel, IpUMEHseMbIE B
OBITY»
Tpemos uemeepms — 21 uac. Ilp. p. — 3,
K. p. -2
32 9 | MaccoBas 1 00beEMHAs JOIU KOMIIOHEHTOB CMECH 1
(pacTtBOpA).
33 | 10 | Pemenue 3amau no treme «MaccoBas U 00beMHas 1
JIOJIT CMECH.
34 | 11 | Pemenwue 3a1a4 Ha TeMy «MaccoBas u 00beMHast 1
JIOJISL PACTBOPAY.
35 | 12 | Op. p. Ne 2. «IIpuroTtoBieHue pacTBopa caxapa u 1

pacyer ero MaCcCOBOM JIOJIM B pacTBOpe». Texkymuin
MHCTpYyKTaxX. Pemenne 3anau.
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36 | 13 | O0oOuIeHne u cucTeMaTU3anys 3HAHUN 10 TEME 1
«CoenuHeHUs] XUMUYECKUX FJIEMEHTOBY.

37 | 14 | K. p. Ne 3 «CoenvHEeHHS] XUMHYECKUX 1
3JIEMEHTOBY.

PA3EJI 5. UBMEHEHMUS, 15
MNPOUCXOJSAIIME C BEHHIECTBAMM.

38 | 1 | Ananu3 KOHTPOJBHOM paboTsl. Pusnyeckue 1
SIBIICHUSI B XHMHH.

39 | 2 | Op. p. Ne 3. «HaGmroieHust 3a NU3MEHEHHUSIMH, 1
MPOUCXOJISIINE C TOpALIeH cBeuoin». Texkymuii
UHCTPYKTaK.

40 | 3 | XuMHUYeCKUe peaKiu. 1

41 | 4 | p. p. Ne 4. «[Ipu3HaKu XUMUYECKUX PEAKITAN». 1
Tekymuii ”HCTpYKTaX. Penenne XuMm4eckux
YpPaBHEHUU.

42 | 5 | XuMuuyeckue ypaBHEHHUS. 1

43 | 6 | CocraBieHHe ypaBHEHHM XUMHUYECKUX PEAKIIHIA. 1

44 | 7 | PacueTsl MO XUMHUYECKHM YPABHEHUSIM. 1

45 Peakuuu paznoxenus. 1

46 | 9 | Peakmuu coeMHCHUSI. 1

47 | 10 | Peakiuu 3aMenieHus. 1

48 | 11 | Peakiiuu oOMeHa. 1

49 | 12 | Tunsl XUMHUYECKUX pEaKIMii Ha MpUMepe CBOICTB 1
BOJIBI.

50 | 13 | O6o061IeH e U cucTEMATHU3AIMs 3HAHUI 10 TEME 1
«V3MeHeHwms1, MPOUCXOIAIINE C BEIECTBAMM

51 | 14 | K. p. Ne 4 no teme «/3menenus, npoucxoasdume ¢ | 1
BEIIECTBAMHI.

52 | 15 | A3 KOHTpOJBbHOH  pabotbl.  Pemenme| 1
XUMHYECKUX YPaBHCHUM.

Yemeepmasn uemeepmo — 16 uacoes. Ilp. p. — 1,

K.p -1
PA3EJI 6. PACTBOPEHUE. PACTBOPBI. 16
PEAKIIMUA NOHHOI'O OBMEHA N
OKUCJIMTEJBHO -
BOCTAHOBUTEJIBHBIE PEAKIINU.

53 | 1 | PacTBopenue. PacTBOpuMOCTh BEIIECTB B BOJIE. 1
54 2 | DAEKTPONUTUYECKAS AUCCOIUAITHS. 1
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55 | 3 | OcHOBHBIE TTOJIOYKEHUS teopun | 1
AJICKTPOJIUTUYECKON TUCCOIHAITIT
56 | 4 | Uounble ypaBHEHUS. 1
57 | 5 | YopaxHeHuss B cOCTaBieHWHM  moiaHbIX u| 1
COKpAICHHBIX HOHHBIX YPaBHCHHH.
58 6 | Kucnotsl, ux kinaccuukamnus 1 CBOHCTBA. 1
59 7 | OcHoBaHus, WX KJIacCU(DUKALIHS U CBOMCTBA. 1
60 | 8 | Okcuapl, ux KiIaccu(UKanys U CBOMCTBA. 1
61 9 | Comu, ux kiaccuukanus U CBONCTBA. 1
I'eneTnyeckas cBsizb MeXAy Kilaccamu
HEOPTraHUYECKHUX BEILIECTB.
62 | 10 | OxucnuTeNbHO — BOCCTAHOBUTEIIBHBIC PEAKIIHH. 1
63 | 11 | Ip. p. Ne 5. «Pemenue sKcriepuMeHTaTbHBIX 1
3amauy. Tekymuid nuacrpykrax. OBP.
64 | 12 | YopaxHeHus B cocrapieHuu| 1
OKHCITUTETbHOBOCCTAHOBHUTEIILHBIX PEAKITUH.
65 | 13 | O6061meHre u cucTeMaTu3alus 3HaHU| 10 Kypey 1
XHUMUH 3a 8 KJacc.
66 | 14 | UroroBasikoHTpoJIbLHAs padoTa. 1
67 | 15 | AHanu3 UTOroBOW KOHTPOJIbHOW PaOOTHI. 1
68 | 16 | O6o0uIeHNEe TPAaKTUYECKUX 3HAHUH 110 KypCy 1
XHUMUH 3a 8 KJiacc.
9 KJIACC
TemaTnuyeckoe NJIAHMPOBaHME C ONpPe/eTeHHeM OCHOBHBIX BHI0B Y4eOHOI 1eATeJIbHOCTH
Kaace: 9
Pasznen Koaso TeMbI Koaso OcHoBHBIE BUIBI A€ATEIHLHOCTH OcHoBHbBIE
qaco 4aco o0yuamomuxcsi (Ha ypoBHe HaIlPaBJICHUS
B B YHHBepPCAIbHBIX Y4eOHBIX JAelicTBMIl) | YHHBepcaabH
BIX JICeHCTBHI
PA3JEJI 1. 6 | BoaHsi 1 OOspscuenne  ¢usnueckoro cmeicia | [larpuornueck
O060061eHNE unctpyktax  TB. atoMHOro  (TMOPSZIKOBOTO)  HOMEpaA | O€ BOCIMTAHHUE,
3HAHMIL 110 Krnaccudukars XAMHYECKOTO  DJIEMEHTa,  HOMEPOB | 3KOJOrMYEcKOe
Kypcy 8 A — IPYNIBl M TIEPUOAa B MEPUOAMYECKON | BocrmTaHME
KJiacca. COeTMHCHMIT cucreme /.M. MeHneneena; 00ObsICHCHHE 1,2,3,5,6
XumMuveckn 3aKOHOMEPHOCTH HW3MEHEHHSI CTPOCHHS
Knaccudukarus 1 N
€ peakium. aTOMOB, CBOMCTB DJICMEHTOB B TIpeIeiax
XHUMHUHCCKHX MaJIbIX TIEPUOJIOB | TIIABHBIX TIOTPYIIIT;
COCTMHCHNH. packpbiTie cmbiciaa [leproauueckoro
Knaccudukarus 1 3akoHa J[.M1. Menneneena.
XUMHYECKHX PeaKiunii XapakrepucTuka XUMHYECKHX
CKOpocTh 1 | 2MEMEHTOB Ha OCHOBE X IIOJIOXEHHUS B
XUMHYECKHX PeaKiyii HEPHOINIECKON cucTeMe 1.
Karanuz 1
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K.p. Ne 1

«XUMHu4ecKue
peaKIII»

MenpneneeBa 1 0COOEHHOCTEH CTPOCHUS
WX aTOMOB.

PA3JIEJI 2.
XuMHu4ecKH
€ peakuuu B
pacTBopax.

10

AHanu3 KOHTPOJIbHON
paboTEHI.

OHpeI[eJ'IGHI/IG BuUaa XHMUYECKOH CBSI3HU B
HCOPraHNYCCKUX COCAUHCHUAX.

DNeKTponuTUICCKas OnpenenieHUe  CTCIICGHW  OKUCIICHUS

IIACCOLMAIHSL. aroMa DdJJIEMEHTa B  COEIMHEHHH.
CocraBnenue ypaBHEHUI OBP;

OCHOBHEIE onpezeacHue OKHCIIATEIIS 5

TOJIOKEHHS TEOPHH BOCCTAHOBUTEIS.

EKTPOJHTHYECKOI CocTaBileHHE MOJHBIX M COKPAIEHHBIX|

JIACCOLMALIHN, WOHHBIX YpaBHCHUH peakinu OOMeHa,

XHIMHYECKHE CBOMCTBA
KHCJIOT KaK
PIEKTPOJIUTOB.

oTIpeIeTICHIE BO3MOXKHOCTH IPOTECKaHUS
[peaKIuii HOHHOTO OOMEHa.

XMMHYECKHE CBOMCTBA
OCHOBaHUH KaK
DIIEKTPOIUTOB.

YMenue Kiaccu(puiupoBaTh XUMHUYIECKHE
[PEAKIINU TI0 Pa3ITUIHBIM MIPU3HAKAM.

XMMHUYECKHE CBOMCTBA
CoJIeH KaK
PIEKTPOJIUTOB

IIpakTH4eckasn
pa6ota Ne 1
«Pemienue
PKCIIEPUMEHTAIBHBIX
3a1a4 Mo TeMe
«DIEKTPOTUTHIECKA 5
TUCCOLIAALIS.
Texymmii
WHCTPYKTaX.

['unponus comnei.
BonopoaHsiii

1,2,4,5,6

IIOKa3aTcJib.

O06o0061IEHNE U
CHCTEMaTH3aLH
3HAHWH 10 TEME
«XUMHYECKHE
peaKiiu B
pacTBopax»

Koutpoabnas
padora Ne 2
«XumMHu4eckue
peaknuu B
pacTBopax»

AHnanus
KOHTPOJIBHOM
paboTHI.
YnpaxxHeHus Ha
pelIeHne TuApoIn3a
COJIEH.
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PA3JIEJI

3.
HemeTaibl
H X
coeIUHEeHUS.

31

Oo6as
XapaKTePUCTHKA
HEMETAJLIOB.

Pemienne paCyYCTHBIX
3aaad.

OOmas
XapaKTepUCTHKA
3JIEMEHTOB
VIIArpynmsr —
raJOreHOB.

Coennuenus
rajIoreHoB.

IIpakTHyeckasn
paGora Ne 2
«3yueHne CBOUCTB
COJIIHOU KHCIIOTBD».
Tekyumit
MHCTPYKTaX.

Xanpkorensl. Cepa.

CepoBomoposa u
CynbpubL.

Kucnopoausie
COEIMHEHHUS CepBHI.

IIpakTuyeckas
padora Ne 3
«HM3ydeHne cBOUCTB
CEpPHOM KHUCIIOTBD».
Texyniuit
WHCTPYKTaX.

OOmas
XapaKTepHCTHKA
JJIEMEHTOB

V Arpynmsl. A30T.

Awvmuak. Conn
aMMOHUS.

[pakTuyeckas
paGora Ne 4

XapakTeprucTiKa (buzngeckux u
XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB H
WX COeIMHEHUH; MolyueHue u coOnpanne
KHCIIOpOJa Y BOJOPOJA, YTJIEKHCIOTO
raza ® aMMHaKa; paclio3HaBaHHE
OTIBITHBIM IIYTEM Tra3000pa3HbBIX BEIICCTB.

XapakTepuctuka (usznyecKux u
XUMHYECKHUX CBOWCTB BOIBL.

Breruncnenune konuuecTBa, oO0bemMa MU
MAacChI BEIIECTBA 110 KOJHYECTBY, 00BEMY,

Macce peareHTOB WM  TPOTYKTOB
peaximu.

Ornpenenenue NPUHAIIICKHOCTH
BEIIECTB K OMNpPENEIIEHHOMY  KJIaccy
COETMHEHWIH; yMEHHE Ha3bIBaTh
COCTMHCHHUS U3YYCHHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB;
XapaKTepUCTHUKA (u3nIecKux u

XUMHUYCCKUX CBOI>'ICTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX  BEIIECTB.  OKCHUIOB,
KHCJIOT, OCHOBaHUM, COJICH.
XapakTepucTUKa B3aUMOCBSI3U MEXIY)|
KJIacCaMU HEOPTaHUYECKUX COEMHEHHUI.
[IpoBenenue OIEBITOB,
MOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA
M3YYEHHBIX KJACCOB HEOPraHMYECKHUX
BELECTB;  pPAaClO3HABAHHE  OIBITHBIM
MyTEM OCHOBHBIX KJIACCOB COEJIMHEHUM;
MPOBEICHUE PEAKLUI, TOATBEPKAAOIINX

KaueCTBEHHbIII ~ COCTaB  Pa3IUYHBIX
BEIIECTB.

CocrasieHnne ypaBHEHUI OBP;
ompeieneHue OKHCJIUTEIIS u
BOCCTaHOBUTEJIS.

CocTaBiieHue TOJHBIX U COKpAIIEHHBIX|
noHHbIX ypaBHeHni PUO; onpenenenue

2,5,6

<<HOHy‘IeHI/IC aMMHaKa

Y U3y4eHHUe ero
cBOMCTBY». Tekymui
HHCTPYKTaX.

CepHas KHCIIOTa U €€
COJIH.

Kucnoponnsie
COEMHEHUS a30Ta.

docdop u ero
COE€IMHEHUSI.

BO3MOKHOCTH IpoTekanus PHO.

CoburoieHue npaBui 6e30nacHoi paboThl
nmpu MIPOBEACHNHU OIIBITOB, YMCHHE
HI0JTB30BATHCS 71a00paTOPHBIM
000pyIOBaHUEM U TIOCYIOM.
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OO6mas
XapaKTepHCTHKA
3IIEMEHTOB

IV Arpymmsr.
Yraepog.

Kucnopoausie
COeIMHEHUSI
yraeposa.

IIpakTu4yeckas
padora Ne §
«IlonyueHue
YTIEKUCIIOTO Ta3a.
KauectBennast
peakuus Ha
KapOOHATHOHBD».
Texymuit
MHCTPYKTaX.

YTaeBo0pOIbI.

Kucnopoaconepsxar
1€ OpraHuvdecKue
COCJIMHEHMUS.

Kpewmumii u ero
COETMHEHHUS.

CunukaTtHas
MTPOMBINIIIEHHOCTb.

Llement. Crexio.

CunukaTtHas
MIPOMBINIIEHHOCTb.

Kepamuka. @apdop.

[Tonyuenue
HEMETAIJIOB.

[Tonyuenue

Ba)KHEHIITNX
XAMHUYECKHAX
COCIUHCHHI
HEMETAJLJIOB.

O060011IeHNE U
CHCTEMaTU3alHs
3HAHUM T10 TEME:!
«HemeTamabl 1 ux
COCIMHCHHUS

KoutpoabHas
paGora Ne 3
«HemeTtayibl 1 UX
COCTUHEHHUSI».

AHanu3 KOHTPOJIBHOU
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pabotsl. Permenwe
pacYeTHBIX 33134 Ha
pactBopbl. PerieHue
YpaBHEHUH
XUMHYECKUX
MpEeBpaIICHU.

Pemenne nenouek
XUMHUYECKHUX
[IpEBpaLCHU.

Pemenue pacueTHbIX
3a/1a4 Ha U30BITOK

BEIICCTBA.
PA3AEJ 4,11 O6mas OrncaHre CBOMCTB TBEPABIX, KUIAKHX, 1,2,3,6
MeTtauisl 1 XapaKTepPUCTHKA ra3000pa3HbIX BEIECTB; COCTABIICHUEC
HX METaJLIOB. YpaBHEHUH  XUMHYECKHX  PEaKIni;
coeTMHEeHUs . BBISIBJIICHUE [IPU3HAKOB,
. CBUJICTCIILCTBYIONUX O  IPOTCKaHHUH
CBOMCTBA MCTAJLIOB. XUMHYECKON PeaKiuy IPU BBITOJHCHUH
Obas XMMHYECKOTO OIbITA.
XapaKTCpUCTHKA CocrapneHue ypaBHEHUN OKUCIUTEIHHO -
SJIIEMCHTOB BOCCTAaHOBHUTEBHBIX PEAKIIHA;
|ATpymsr.
Oo6mas OTNpEICNICHNE OKHCIHUTENS |
XapaKTepUCTHKA BoccTanoBuTels. COCTaBICHHE OIHBIX H
3JICMCHTOB COKPAIIICHHBIX HOHHBIX YPaBHCHU
IHArpymnmbr. peakuuu oOMeHa,

KecTkocTh BOOEI U
CII0cOObI €€
YCTpaHCHUS.

ATIOMUHHAI U €ro
COEIMHEHU.

IIpakTuyeckas
pabota Ne 6
«KecTKkOCTE BOIBI U
CITOCOOBI ee
YCTpaHEHWUSI.
Tekyuuit
WHCTPYKTaX.

Keneszo u ero
COEIMHEHU.

[pakTuyeckas
padora Ne 7
«Pemienue
OKCIICPUMECHTAJIBHBIX
3a/1a4 1o TeMe
«MetasisD.
Texymuit
MHCTPYKTaX.

Koppo3zus metamnos u
CIOCOOBI 3aIUTHI OT
Hee. MeTaisl B
npupoze. ITonarue o
METaJLIypPIUu.

oTIpeiesieHNE BO3MOXKHOCTH
MPOTEKAHMUS peaKkyii HOHHOTO OOMeHa.
XapaKkTepUCTUKA B3aUMOCBSI3H MEXIY
COCTaBOM, CTPOGHHEM M CBOWCTBaMHU
METaJUIOB.

CobnroieHne npaBuil 6e30macHol paboThHI
IIPY NIPOBECHUHU OIIBITOB; YMEHUE
HOJIB30BAThCS  J1a0OPaTOPHBIM
000pyIOBaHHEM U MOCYI0M.
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O6006mmenue u 1
CHCTeMaTU3aIUs
3HAHUH 10 TEME:
«MeTtaisl 1 uX

COCTMHECHUSD)
Kourpoabnas 1
padora Ne 4
«MeTasuibl M UX
COeIMHEHUsD).
PA3EJI 5. 2 AHanu3 KOHTPOJILHOM 1 | 'pamoTHOE oOpailieHHE C BEIIeCTBaMHU B 2,4,5,6
Xumusa paboThlI. MIOBCEIHEBHONI SKU3HU, IIOHUMAaHUE
) | XHWMHAYECKUH COCTaB HEOOXOIMMOCTH cOoOIIIoAEHHS
OKPY:KaIoII TUTAHETHI 3eMJIsl. TIPE AT CAHNA, Mpe/IaraeMbIX B
asi cpena. MHCTPYKIUIX no HICITOJTB30BaHUIO
Oxpana okpyxaromeii| 1 | jexapcrs, cpencts GbITOBON XUMUH H IP.
CpeIsl OT
XUMHYECKOTO
3arps3HEHMSL.
PA3JEJI 6. 8 Bemectna. 2 OObsicHeHHe  (U3UYECKOTO  CMBICIIA 1,2,3,4,6
O6o0menne aToMHOTO  (TIOPSAIKOBOTO)  HOMeEpa
3HAHMH MO XUMHUYIECKOTO JJIeMEHTa, HOMEPOB
XUMUHM 32 TPYIIBl ¥ TEPUOJa B MEPHOIUIECCKOM
Kypc¢ cucreme /[.J1. Menneneesa, oObsicHEeHHE
OCHOBHOW 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHUS
IKOJIbI. aTOMOB, CBOWCTB 3JIEMEHTOB B IpeJenax
IMoaroToBKAa K MaJIbIX IEPUONOB M I'IaBHBIX MOATPYIIIL,
TUA packpeiTie cmbicia llepuomudeckoro
(Or?). 3akoHa .. MeHnneneena.
XapakTepucThka XAMUYECKUX
Xumueckne 2 JJIEMEHTOB Ha OCHOBE HX IOJIOKCHUS B
PCaKLHH. TIEpPUOIMIECKOi cucTeMe IN.
OcHoBbI 1 MenneneeBa 1 0COOEHHOCTEH CTPOSHUS
HEOPraHUYECKOU HX aTOMOB.
XUMUH. Ormpezenenne BUIa XUMHUIECKON CBSI3U B
Hroropas 1 | HEOPTraHWYECKUX COEIUHEHHUSIX.
KOHTPOJIBHAS OnpenerneHne  CTENEHH  OKUCICHHUS
paGora. aromMa  DJIEMEHTa B Cf)e)Z[I/IHeHI/II/I.
— CocraBnenue ypaBHEHUI OBP;
AHAmH3 VHTOFOBOH 1 omnpenenecHue OKHCTTUTEIIS u
KOHTPOJIEHOH paboTHI. BOCCTAHOBHTEIISL.

CocTaBiieHne TOJHBIX U COKPALIEHHBIX
VMOHHBIX ypaBHEHUH peakuuu OOMEHa,
orpeJiesIeHe BO3MOKHOCTH NPOTEKaHHUs
peaxkuuii HFOHHOro oOMeHa.

YmMmenne KHaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHCE
PCaKIuM 10 pa3JIuYHbIM IIPpU3HAKAM.

KaﬂeﬂﬂapHO —TEMATHY€CKOC IVIAHUPOBAHUE
KasiengapHo — TeMaTu4eckoe mjiiaHupoBanme. 9 «A» Kiace.

CopnepxaHue TeMbl ypoKa

I[aTa IMPOBCACHUA
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Ne | Ne Ko 10 TUTaHY o akty
n/ | yp JBO
o | OK qac
a OB
Ilepsas yuemeepms — 16 uacos. K. p. — 2, Ilp.
p. -1l
PA3JEJI 1. O6001menue 3Hanuii mo kypey 8 §)
Kjacca. XUMHYeCKHEe peaKkIiu.
1 | 1 |BBomuwii wuHcTpykTaxx Tb. Kimaccupukamms| 1
XUMHUYECKHUX COEOUHEHUN.
2 2 | Knaccudukanusi XuMHYECKUX COSTUHEHUH. 1
3 | 3 | Knaccudpukanus XuMHUECKUX PEaKIIUn 1
4 | 4 | CKOpOCTh XMMHYECKUX PEaAKIUH. 1
5 | 5 | Karanms. 1
6 | 6 | K.p. 1l «Xumuueckne peakuum». 1
PA3JIEJI 2. XumMuyecKkue peakunuu B 10
pacTBopax.
7 | 1 | Ananu3 KOHTPOJIbHON PabOTHI. 1
DNEKTPOIUTHYECKAS JUCCOITUAITHSI.
8 | 2 | OCHOBHBIE MOJOXKEHUS TEOPUU 1
ANEKTPOIIUTUYECKON TUCCOLUAIUH.
9 | 3 | Xumuueckue CBOMCTBA KUCIIOT KaK 1
JJIEKTPOJIUTOB.
10 | 4 | XuMudeckue CBOKWCTBA OCHOBAHUH KaK 1
JJIEKTPOJIUTOB.
11 | 5 | XuMuueckue CBOMCTBA COJIeH KaK AJIEKTPOJIUTOB 1
12 | 6 | [IpakTuyeckas padora Ne 1 «Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110 TeMe
«QnekTponuTudeckas auccoruanus». Texymit
nHcerpykrax. 9J1C.
13 | 7 | 'mpponu3 coneil. BomopoaHblil mokas3arens. 1
14 | 8 | O6o0OIIEHE U cUCTEMATH3AIUS 3HAHUI 10 TEME 1
«XUMHUYECKUE PEAKITNH B PACTBOPAX»
15| 9 | KourpoubHas padora Ne 2 «XumMH4ecKue 1
peakuuu B pacTBOpax»
16 | 10 | AHanu3 KOHTPOJIBHON PabOThI. YTIpaKHEHHS Ha 1
pelIeHre THIPOIN3a COTEH.
Bmopasa uemeepmu: 16 uacos. K. p. -, I1.
p. - 3.
PA3JIEJI 3. HemeTa/iibl U UX 31
COCAUHECHUA.
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17 | 1 | O6mas xapakTeprucTuKa HeMETaJJIOB.

18 | 2 | Pemenue pacyeTHBIX 3a1ad.

19 | 3 | O6mas xapakTepucTUKa JIEMEHTOB
VIIArpynmsl — rajgoreHos.

20 | 4 | CoenuHeHUs rajloOreHOB.

21 | 5 | Ilpakrtuyeckasi padora Ne 2 «/3yuyeHue
CBOWCTB COJISTHOM KUCIOThD». Tekyuii
HUHCTPYKTaX.

22 | 6 | Xampkorensl. Cepa.

23 | 7 | CepoBomopon u Cyab(UIbI.

24 | 8 | KucnopoaHbie coelMHEHHS CEPBI.

25 | 9 | IpakTnueckas padora Ne 3 «3yuyenue
CBOMCTB CEpHOM KUCIOThI». TeKymui
WHCTPYKTaX. XaJbKOT€HBI.

26 | 10 | OGmas xapakTepUCTUKA IIEMEHTOB V A-TPYIIIIHL.
A30T.

27 | 11 | Amvuak. Conu aMMOHWUSI.

28 | 12 | IpakTuyeckas padora Ne 4 «[lonydyenue
aMMUaKa 1 U3y4E€HHE €ro CBOMCTBY. TeKymun
WHCTPYKTaX.

29 CepHas KUCIIOTa U €€ COJIN.

13
30 Kucnopoansle coefuHeHns a3ora.
14
31 docdop u ero coeuHEHMs.
15
32 | 16 | Pemenue pacyeTHBIX 3a/1a4
Tpemoa uemeepms: 22 uaca. K. p. — 1, Ilp.
p. -2.
33 OOmiast xapakTepucTHKa 31eMeHToB |V Arpymreb.
17 | Yruepon.
34 Kucnopoausie coennHeHus yriepoaa.
18
35 IIpakTuyeckas padora Ne 5 «Ilonyuenue
19 | yrimekucnoro rasza. KauecrBeHHas peakuus Ha
KapOoHaT-MOHb. TeKyluii HHCTPYKTaX.
36 VYTeBo10pObI.
20
37 Kucnopoacoaepkaiine opraHnuecKue
21 | coenuHeHUs.
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38 Kpemnunii u ero coequHeHus. 1
22
39 CunukaTHas IpOMBILIUIEHHOCTb. L{eMeHT. 1
23 | Crexkio.
40 CunukaTtHas IpoMBbILIUIEHHOCTh. Kepamuka. 1
24 | Dapdop.
41 [Tonyyenue HemeTaIos. 1
25
42 [TonyyeHnne BayKHEUITNX XUMHUYECKUX 1
26 | COEqMHEHNN HEMETAIUIOB.
43 O06o01IeHre U cUCTeMaTH3alus 3HAHUN 10 TeMe: 1
27 | «HeMeTtaiuibl U UX COEIUHEHUSY
44 KonTtpoabHas padora Ne 3 «HemeTamwibl u ux 1
28 | coeqUHEHUs».
45 AHanM3 KOHTPOJIbHOM paboThl. PerneHue 1
29 | pacueTHBIX 3aj]a4 Ha pacTBOpHI. Pemenue
ypaBHEHUN XUMHUYECKUX MPEBPAIICHUN.
46 Pemrenue nernoyex XuMUYSCKUX TTPEBPAILICHHM. 1
30
47 Pemenue pacueTHbIX 3aa4 Ha U30BITOK 1
31 | Bemecrna.
PA3AEJI 4. MeTa/uibl M UX COeIMHEHUS. 11
48 | 1 | Obmas xapaKTeprCcTUKa METaJIOB. 1
49 | 2 | Xumnueckne cBoictBa MeTamioB. OoOmas| 1
XapaKTePUCTHKA dIIEMEHTOB |A-TpymiibI.
50 | 3 | OOmas xapakTepucTtuka meMeHToB ||A-rpynmsr. | 1
51 | 4 | XKecTkocTb BO/IBI U CLIOCOOBI €€ YCTPaHEHUSI. 1
52 | 5 | ATIOMHHHI U €r0 COeqUHEHU. 1
53 | 6 | Ilpaktuueckas padora Ne 6 «KecTkoCTh BOJBI 1
U Cc1ocoObI ee ycTpaHeHus». Texymmumii
WHCTPYKTaX.
94 | 7 | Kene3o u ero coeMHEHUS. 1
Yemeepmasn uemeepmu: 14 uacoe.
K.p. -2, Ip. p. -1.
55 | 8 | Koppo3usi MeTayuioB U CIIOCOOBI 3aIIUTHI OT HEe. 1
Merasisl B Ipupoze.
56 | 9 | IIpakTuueckasi padora Ne 7 «Pemenue 1
IKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTauTb».
Texymmit uaCTpyKTaX. [loHATHE O METAILITYprUn.
57 | 10 | O6o0wenne U cucTeMaTU3aIMs 3HAHNI 10 TEME: 1

«MeTalpl 1 UX COSIUHECHUS
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58 | 11 | KontpoabHas padora Ne 4 «MeTa/uIbl H X 1
CoeIMHEeHUD».
PA3JIEJI 5. XumMus U okpykawiuas cpeaa. 2
59 | 1 | AHayim3 KOHTPOJIBHOM pabOThl. X UMHUUECKHI 1
COCTAB IJIAHETHI 3eMJISL.
60 | 2 | OxpaHa OKpyXaromiei CpeIbl OT XUMHUYECKOTO 1
3arps;3HEHUSI.
PA3JIEJI 6. O60011eHue 3HAHMI 10 XUMHHK 32 | §
Kypc ocHOBHOI mkoJbl. [logroroska k 'HA
(0Ormd).
61 | 1 | BemectBa. CTpoeHue BemecTBa. XUMHUSCKAS 1
CBSI3b.
62 | 2 | Kiaccuduxanus HEOPraHM4ECKuX BEIIECTB. 1
63 | 3 | Kiaccuduxanus XuMUYECKUX peaKIuii. 1
64 | 4 | Peaknuum nonHoro oomena. OBP. 1
65 | 5 | OcHOBBI HEOPTraHUYECKON XUMUH. 1
66 | 6 | XuMHYeCKUe CBOMCTBA CJIOKHBIX BEILIECTB. 1
67 | 7 | UTroroBasi KOHTpOJIbHas padoTa. 1
68 | 8 | AHanM3 UTOTOBOM KOHTPOJIBHOM PabOTHI. 1
KajiennapHo —TemaTH4uecKkoe IUIAaHUPOBAHUE
KasiengapHo — Tematuveckoe mianupoanue. 9 «b» kiaace.
No | Ne ConepkaHre TEeMbl Ypoka Ko [arta npoBeneHus
o/ | yp JBO
o | OK Jac 10 TJIaHy o axty
a OB
Ilepeasa uemeepmo — 16 uacos. K. p. — 2, Ilp.
p- -1
PA3AEJI 1. O6001mienue 3HaHui O Kypcey 8 §)
Kjaacca. XUMHYECKHe peaKum.
1 | 1 |BBoanbii wuHctpyktaxx Tb. Kiaccudukamus| 1
XUMHUYECKHX COCTUHCHHM.
2 2 | Knaccudukarus XUMHUYECKUX COSAMHEHUA. 1
3 | 3 | Knaccudpukanuss XkMHUYECKUX PEaKIHiA 1
4 4 | CKOpOCTbh XUMHYECKHUX PEAKITHI. 1
5 | 5 | Karanus. 1
6 | 6 | K.p. 1 «Xumudeckne peakuum». 1
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PA3JIEJI 2. Xumnyeckue peakuuu B 10
pacTBopax.
7 | 1 | Ananu3 KOHTPOJBLHON PabOTHI. 1
DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
8 | 2 | OcHOBHBIE IOJOXKEHUS TEOPUU 1
AIIEKTPOIUTUICCKON JUCCOITUAITIH.
9 | 3 | XumMuyeckue CBOMCTBA KHUCIIOT KakK 1
3JIEKTPOJIUTOB.
10 | 4 | Xumudeckue cBOHCTBAa OCHOBAHMI KaK 1
3JIEKTPOJIUTOB.
11 | 5 | XumHu4uecKkue CBOMCTBA COJIeH KaK AJIEKTPOJIUTOB 1
12 | 6 | [IpakTuyeckasi padora Ne 1 «Pemenue
9KCIIEPUMEHTAJIFHBIX 3a71a4 110 TeMe
«QuekTposnuTudeckas auccoruanusy. Texymui
uHcTpyKkTax. DJC.
13 | 7 | lM'uaponu3 comneii. BomopoaHbIit moOKa3aTelb. 1
14 | 8 | O0oOuIeHNEe U CHCTEMATH3alKs 3HAHUI 110 TEME 1
«XHMMHYECKUE PEAKITNH B PACTBOPAX)
15 | 9 | KonrpoabHas padora Ne 2 «XumMuueckue 1
peakuuu B pacTBOPax»
16 | 10 | AHanu3 KOHTPOJIbHOM paboThl. YIIpakHEHUs Ha 1
pelieHne TUIPOIN3a CONeil.
Bmopas uemeepmu: 16 uacos. K. p. -, II.
p--3.
PA3JIEJI 3. HeMeTa/lJIbl M MIX 31
COCAUHCHUA.
17 | 1 | O6mas xapakTepucTHKa HEMETAJLIOB. 1
18 | 2 | Pemenue pacueTHBIX 3aad. 1
19 | 3 | OGmas xapakTepuCTHKa JIEMEHTOB 1
VIIArpynmsl — rajJoreHos.
20 | 4 | CoennHeHHs TaIOTEHOB. 1
21 | 5 | Hpaxruuyeckas padora Ne 2 «3y4yenue 1
CBOWCTB COJISTHOM KUCHOTBDY. Tekymuii
WHCTPYKTaX.
22 | 6 | Xampkorensl. Cepa. 1
23 | 7 | CepoBomopoa u Cynb(UIBL. 1
24 | 8 | KuciopoaHble COSTUHEHHSI CEPBI. 1
25 | 9 | IIpakTuyeckas padora Ne 3 «/3yueHue 1

CBOWCTB CEPHOM KUCIOTHD). TeKyuii
MHCTPYKTaX. XaJbKOTE€HBI.
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26 | 10 | OOmras XxapakTEepPUCTHKA MIEMEHTOB V A-TpymIibl. 1
A3or.
27 | 11 | Ammuak. Conu aMMOHUSI. 1
28 | 12 | IpakTuyeckasi padora Ne 4 «[lomyduenue 1
aMMMaKa U U3y4eHHe ero CBOMCTBY. Tekyiuii
HUHCTPYKTaX.
29 CepHas KUCIIOTa B €€ COJIH. 1
13
30 KucnopomHbie coeTMHEHUS a30Ta. 1
14
31 docdop u ero coeTMHEHHUS. 1
15
32 | 16 | Pemenue pacueTHBIX 3a/1a4 1
Tpemwsa uemeepmo: 22 uaca. K. p. — 1, Ilp.
p. -2.
33 O6mas xapakrepucTuka 3j1eMeHToB |V Arpynisl. 1
17 | Yruepog.
34 Kucnopoansie coequaenus yriepoaa. 1
18
35 IpakTuyeckas padora Ne 5 «[lonmyuenue 1
19 | yruekucinoro rasza. KauecrBeHHas peakuus Ha
KapOoHaT-MOHB. TeKyluit HHCTPYKTaX.
36 YTI1eBOOPOIBL. 1
20
37 Kucnoponcoanep:xaiue opraHn4eckue 1
21 | coequHEHHs.
38 KpemHuuii u ero coequHeHus. 1
22
39 CunukatHasi IPOMBIIUIEHHOCTD. LleMeHT. 1
23 | Crekno.
40 CunukaTtHas IpoMBbIIUIEHHOCTh. Kepamuka. 1
24 | ®apdop.
41 ITosnyueHne HEMETAILIOB. 1
25
42 [lonydyeHne BaKHEWIIUX XUMHYECKHX 1
26 | coenMHEHUI HEeMETaIoB.
43 O060011eHre U crucTeMaTu3alys 3HaHUH 10 TeMe: 1
27 | «HemeTaiminl 1 UX COeIMHEHUS»
44 KonTtpouabnas padora Ne 3 «Hemeranibl u nux 1
28 coeqMHEeHUS».
45 AHanu3 KOHTPOJIbHOM paboThl. Pemenue 1 20.02.2024 r

29 pacueTHBIX 33aJ]a4 Ha pacTBOpHL. Pemienne ypaBHeHHH

XUMHUYECKHX IIPEBPALLECHHMN.
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46 Pemenue nenouek xumudeckux npesparienuii. 1 30
47 Pemenue pacuernsix 3amau Ha u30bIToK 1 27.02.2023 r 31 BemecTna.

PA3JIEJI 4. MeTa/lJIbl M HX COeIMHEHHS. 11

48 1 OO6mas xapakTepucTHKa MeTamios. 1 28.02.2023 r

49 2 Xwumunueckue cpoiictBa MetayuioB. O6mas 106.03.2023 r xapakrepucTrka 31eMeHToB |1A-
TPYIIIbL.

50 3 OO6muras xapakrepuctuka 3meMeHToB [ |A-rpymmer. 1 07.03.2024 r

51 4 YKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTPAHCHHS. 1 13.03.2024 r

52 5 Anromunuii u ero coenunenusi. 1 14.03.2023 r 53 6

53 IIpakTuyeckasi padora Ne 6 «Kectkocts Boasl 1 20.03.2023 r 1 criocoObI ee ycTpaHEHUSY.
Texymmit
WHCTPYKTaX.

54 7 JKeneso u ero coenunenus. 1 21.03.2024 r

Yemeepmasn uemeepmau: 14 uacoe.
K.p. -2, Ilp. p. -1.
55 8 Koppo3sus MeTamioB U criocoObl 3aIuThl OT Hee. 1 03.04.2024 r
Mertauisl B ipupoe.

56 9 lIpakTnueckas padora Ne 7 «Pemenne 1 04.04.2023 r skcniepuMeHTaIbHBIX3a/1a4 110 TEME
«Mertamney. Texkymmii ”HCTpyKTax. [loHsATHE O METAILITYprUn.
57 10 O0o01IeHre U cucTeMaTr3anus 3HaHui 1Mo Teme: 1 10.04.2024 r

«MeTamisl 1 UX COCAUHCHUA»
58 11 KontpoabHas padora Ne 4 «MeTasliibl M BX 1 11.04.2024 r

COeTMHEHUSD».
PA3JIEJI 5. Xumusin okpy»amias cpeja. 2 59
1 AHanu3 KOHTPOJIbHOM paboThl. XUMUYECKUI 1 17.04.2024 v

COCTAaB IIJIAHETHI 3EMITS.

60 2 OxpaHa OKpYyKXaromIel cpeibl OT XUMUIECKOTO 1 18.04.2024 r 3arpsi3HEHUS.
PA3JIEJI 6. OG061enune 3HAHMIA 10 XUMHH 32 8
Kypc ocHoBHOI mKoJbl. [Toaroroska k 'HA (OI'J).

61 1 BemectBa. CtpoeHue BemecTBa. XUMHUECKas 1 24.04.2024 v cBs3b.

62 2 Knaccudukaiys HeopraHHUeCKUX BEIIEeCTB. 1 25.04.2024 r

63 3 Knaccugukarnus xumuaeckux peakmuid. 1 02.05.2024 r

64 4 Peaknuu nonnoro oomena. OBP. 1 08.05.2024 r

65 5 OCHOBBI HEOpTaHUYECKOH xummn. 1 15.05.2024 r
66 6 XuMHYeCKHEe CBOMCTBA CIIOKHBIX BElecTs. 1 16.05.2024 r
67 7 HroroBasi koHTpoibHas padora. 1 22.05.2024 r
68 8 AHaIM3 UTOTOBOM KOHTPOJIbHOW paboThl. 1 23.05.2024 r
TOUKA \’pocm
\ JTabopaTtopHble paboTbl 8 knacc MNpakTnyeckas paboTta «MN3yyeHne cTpoeHus

nnameHun»
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TeopeTtnyeckasa YacTb: [OpeHne — CroXHbIA NPoLECcC, CONPOBOXAALLNNCS BblAENEHNEM SHEPIUN, KaK
npaeuno, B BUAe Tenna u ceeta. PasnmyaloT romoreHHoe ropeHune (Hanpumep, npu paboTte ra3oBom
ropesiku), n retTeporeHHoe ropeHne (Hanpumep, ropeHne cnupTa u Cyxoro roptoyero). B paccMoTpeHHbIx
npumepax nnamsa MMeeT CXOAHOe CTpoeHme. B HEM MOXHO BbIAENUTL TPU YacTu.

BHYTpeHHUI KOHYC TEMHOrO LiBeTa (B Cnyvae ra3oBoW ropernku CMHero uBeTa) ¢ HU3KOM TemnepaTypon ~
300—500 °C. 3gecb npoucxoaut ncnapeHne 1 pasrnoXeHne roproyero BeLwecTea.

CpefnHuin BoCcCTaHOBUTENbBHbBINA KOHYC COCTOUT M3 CMECU BO3ayxa U rop4Llero rasa. 3gecb nog BAvsHMeM
6onee Bbicoko Temnepatypbl (1500—1800 °C) npoayKTbl UCNApeHWs N PasroXXeHns ropYnX BELLECTB
aKTUBHO pearmpytoT ¢ kucnopogom. Ecnm yacTb yrnepoga octaércsi cBOOOAHOM, TO ero Mefnbyaniume
YacTuLbl packansaTcs U NPUOAKT NaMeHn pKoe cBeYeHne. 3Ta YacTb NnameHn 6oraTta yrapHbiM ra3om
CO — cnnbHbIM BOCCTAHOBUTENEM, NMO3TOMY €€ Ha3biBalOT BOCCTAHOBUTENBHON. Tovka Hanbornee BbICOKOM
TemnepaTtypbl HAXOOAUTCHA HAa OCTPUE BOCCTAHOBUTENBHOMO KOHyCa.

BHELLHMIN OKMCUTENbHBIN KOHYC 0Bpa3yeT HEBUAMMYIO 060MOYKY, OKpY>KatoLLyto nnams. 3aechb nog

BIIMAHMEM 3HAYNTENBHOMO NMPUTOKA kmenopona sosayxa nponexoaut nonoe oknenenme ropiosero sewiecrea o COZ. 1 HZ.O (1pi FopeHHH CyXoro ropiosero Ha ocHose

yeoeonnia T OKe 0OpasdyeTcs N2). [Mpu aTom ocTaéTca n3bbITOK KMCopoaa, KOTOPbIN NPy BbICOKOW TemnepaTtype
obnagaeT BbICOKOM OKMCIMTENBbHON aKTUBHOCTLIO, MO3TOMY BHELLUHSAS YacTb NflaMeHN Ha3blBaeTCs
OKMCNNTENBLHOW. Micnonb3ya nogays Bo3ayxa, MOXHO YBENMYUTL TEMNepaTypy nnameHu.

MpakTnyeckas YyacTtb: Llenb onbiTa: n3yuntb CTPOEHME NIaMEHN, ONpeaenuTb TeMMepaTypy B PasHbIX ero
30HaXx Mpy UCMOSb30BaHNM Pa3NNYHbIX UCTOYHUKOB TeNna .

lMepeueHb damyukoe yughposoli nabopamopuu: 4AaTYMK TemMnepaTypbl TepMonapHbIi. JornomHumensHoe
obopydosaHue: LUTaTUB C 3aXXMMOM; AiepXaTenb Ans Npobupok; cnupToBka . Mamepuarbsi U peakmuesi:
CMMPT 3TUIOBBIN; CyX0€e roptoyee; ceeva.

TexHuka 6e3onacHocmu:
1. . Pabota cBsizaHa C OTKpbITLIM NlameHeM — BeperMtech oxora.

2. . Tepmonapa nocrne n3BnevyeHus 13 nnameHu ocTbiBaeT He cpa3y — bepermTech oxora. 3.B
CNUPTOBKE COAEPXKUTCS rOproYast XXUOKOCTb.

UHempykyus K ebinoniHeHuro: 1.IogknounTe BbicOKOTEMNEPATYPHbIN JaT4MK (Tepmonapy)
K pernctpartopy AaHHbIX (KOMMbloTepy). 3akpenuTe AaTyuMK B LUTATMBE Tak, YTOObI €ro KOHYMK Kacarcs

huTUNS CIMPTOBKY .

2 . 3axruTe cnmpToBky. Koraa nokasaHus ctabunuavpyroTcs, 3anuiuimTe 3HadyeHue TemnepaTtypbl Ha cxeme
nnamexu (puc. 1). 3.NepemelLanTte gaTunk TemnepaTypbl B CAeAYOLLYI0 TOYKY NfamMmeHy B COOTBETCTBUM CO
cxemon. [ins aToro ocnabnante MydTy U nepemMeLlante eé (BMecTe C Nnankon 1 AaT4nMKOM) B HY>KHOE MECTO.
Korga nokasaHus cTabunmanpyroTcsl, CHOBa 3aHOCKTE 3Ha4YeHWe TemMnepaTypbl B COOTBETCTBYIOLLEN TOYKE Ha
CXEMY .

4 . Tak Mn3MepbTe TemMnepaTypy BO BCEX TOYKaAX NMiiaMeHn, OTMEe4YeHHbIX Ha CXeMe . 5. nOBTOpI/ITe OeuncTBu
CO CBEeYOoN 1 CYXM TOPHOYUM.

TOUKA \'pocm
3 6.06patnte BHMMaHue! MNpun nsyyeHnn CTpoeHnst NiaMmeHn Cyxoro roproyero
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ncnonbayetca 1/4 yactb Tabnetkn. Kycoyek roproyero nomeLaroT Ha kepammnieckyro nantky. Puc. 1. Touku
n3MepeHus TemnepaTypbl NnameHu 7 . BHecute B nnamsi CNIMPTOBKM Ha NONMUHYTLI NPobupky. M3Bnekute
NpoBupKy 13 NaMmeHn n paccMoTpuUTe €€ NOBEPXHOCTb.

8 . MNoBTopuTe oNnbIT co cBeYon. Kakoro ueeta obpasoBanca Hanét? Yto aT1o 3a BewectBo? PesynbTaThl
n3mepeHun/HabnoaeHnin

B BbIBOgax ykasaTtb, Kakon MCTOYHMK TEMNOTbI NPeanovTUTENBHO MCMNOMb30BaTb B XMMUYECKon nabopatopum
¥ noyemy .

KoHmpornbHbie sornpoch:
1 . Kakol CTOYHUK nnameHn bbin ncnonb3oBaH? 2 . Kakasa yacTb nnameHu camas ropsidas?

3 . o kakon MakcMMarnbHOM TemnepaTypbl yaaéTcs nporpeTb Tepmonapy? 4 . Yto ropsiiee — LEHTP NraMeHu
unu kpas?

1. .Tlloyemy cnMpTOBKa ropuT NOYTN BGEeCLBETHLIM NilaMeHeM, a cBeva — cBeTawmmM? MoxHo nu
Mcnonb3oBaTh CBeYn B nabopaTtopum BMECTO CMIMPTOBOK?

2. . Kakve npoayKTbl ropeHns OANHAKOBbI Y CNUPTOBKM U cBeun? 7 . 3agaHue gns nogrotosku k MTMA, BIP
Mpun HarpeBaHWM TBEPAbIX BELLECTB B Npobupke Heobxoaumo: 1.839Tb NPOOMPKY B PyKn 1 HarpeeaTb Ty
4yacTb, rge NexXnT BELLECTBO; 2.3aKpennTb NPOOMPKY B LUTATMBE U HarpeBaTh Ty YacTb, FAe NeXuT

BELLECTBO;
NcTouHMK TemnepaTtypa oKono TemnepaTypa B cpegHen Temnepatypa B BepxHei | Uto
No TEennoTbl hUTUNSA (Kycoudka roproyero) | Yactu nnaMmeHu 4YacTu nramMeHn nos
1 | CnnptoBka
2 | Ceeua
3 | Cyxoe roptoyee
Bbisodhbi:

3.839Tb NPOBUPKY B pyKX, NporpeTb BCHO MPOBUPKY, a 3aTeM Ty YacTb, rae NexuT
BELLEeCTBO; 4. 3aKpenuTb NPOOUPKY B LUTATUBE, NPOrpeTb BCIO MPOBUPKY, a 3aTeM Ty YacTb, FAe NexuT
BeLlecTBo ([MpaBunbHbIN OTBET: 4).

8.3aganne onsa pas3sutma yHKLWMOHANbHOW rPaMoTHOCTH

B kHure Maitkna ®apapges «Mctopusi cBe4M» aBTOP ONMUCLIBAET OMbIT, KOTOPLIA OH AEMOHCTPMPOBan Ha
CBOWX Nekumsix. B nnams ceeum oH nomMeLan usorHyTyto CTeknsiHHyo Tpyoky. OauH KoHel TpyOKku onyckarcs
Hepaneko oT pUTUMS, BTOPOI BbIBOAUIICS Ha HECKONbKO CAHTUMETPOB OT NramMeHun. Yepes HekoTopoe BpeMmst
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K KOHLYY TPYOKM NOAHOCKIIM FOPsILLYIO Ny4YnHY. MosSBRSAOCH Nnams, KOTOPOe CyLLECTBOBaO OTAENBHO OT
nnamMeHn ceevn. Kak MoXXHO 0ObACHUTL 3TO ABNEeHne?

OtBeT: B 3T0OM YacTu NnameHn NponcxoamnT ncnapeHne napacmHa. MNapbl napadurHa Ha Bo3ayxe, npu
NOAXUraHUu, 3aroparoTcs.

Puc. 2. OnbIT ¢ nnameHem cBeyun

TOUKA \’pocm .
3 JeMoHcTpauunoHHbIN akcnepumeHT Ne 1. «BbideneHue u noanouweHue menia —

npu3Hak xumu4eckol peakuyuu» TeopeTnyeckas YacTb. PabGoTa npoBoaUTCS Npu U3y4eHnn TeMbI

«lMpu3Hakn xMMmn4ecknx peakumi». BolgeneHme n nornoweHne TennoTbl, UISMEHEHMNE OKPACKN
pacTBOPOB UM BELLECTB, BblAENEHNE rasa aBnsatoTCA OCHOBHBIMW MPU3HaKaMN XMMUYECKUX peaKLMA.
Takke UMEeT CMbICI MOBTOPUTL PaboTy Npy BBEAEHUN MOHATUSA «TENNOBOM 3OdEKT peakummy .

MpakTnyeckas YacTb. Llenb paboTbl: NpoAeMOHCTPMPOBATL BblAENEHME U MOMMOLLEHME Tenmna npu
XMMUYECKUX peakumsix. CBs3aTb NokasaHUsl atyvka TemMrnepaTtypbl C 0csi3aTeNbHbIMU OLLYLLIEHUSIMMN.

lMepeyeHb damuukos yugposol nabopamopuu. [aTYNK TeMnepaTypbl NIaTUHOBBIN.

LononHumensHoe obopydosaHue: ABa XUMUYECKUX cTakaHa (50 M), npombiBanka ¢ AMCTUNIMPOBaHHOWM
BOZOW, CTakaH A5 crnvBa oTpaboTaHHbIX pacTBOPOB.

Mamepuarnbi u peakmuebl: antoMMHMEBas NPOBONOKa uUNu rpaHynel, 20%-HbI pacTBOp rMapokcuaa HaTpus
NaOH, 10%-Hbin pactBop ykcycHom kucrnoTel CH3COOH, rugpokapboHat HaTpmust NaHCO3 .

TexHuka be3onacHocmu: 1 .PaboTaTb B o4kax. 2. TpebyeTcsa cobntogeHne mep 6esonacHocTy npu paboTe ¢
TMOPOKCUAOM HaTPUSi U HarpeBaTesbHbIMK Npubopamu.

UHempykyus K ebinosiHeHuro: 1.B xummyeckuin ctakaH Hanente pacteop wenodn NaOH. MamepbTe ero
Temnepartypy. [oMmecTute rpaHynbl UK NPOBOJIOKY antoMUHUA TaK, YTOBbl Hag HUMK OCTaBarncs Cron
xnakoctun. Korga HayHETCA peakums, obpaTute BHUMaHWE LWKOSNBHMKOB Ha BbiAENEHWE rasa u yBenuieHume
Temnepatypsbl. KenatensHo (ecnu peakums MAET He CANLLKOM BYpHO) MPONTM MO KNaccy 1 AaTh LIKONbHMKAM
noTporaTe CTakaH, YTobbl yoeanTbCsl, YTO ero cogepkumoe pasorpenocb. OTMeTbTe MakCUMarbHY0
TemnepaTtypy pactBopa. [lony4eHHbI pedynbTaT 3aHecuTe B Tabnumuy . 2.[TpoMonTe AaTunk Temneparypbl

BOAOW. B cTakaH HanenTe yKCyCHYIO KUCIOTY Ha 1/3 no BbicoTe. MiamepbTe eé Temnepartypy.

He6onbwyMmn NopumsiMmn HacbinbTe rMapokapboHaT HAaTpuYsl, MOMeLLNBast 4aTYMKOM TeMnepaTypbl. O6paTuTe
BHMMaHWe LUKOSbHMKOB Ha BblAEnNeHne rasa - NpuM3Hak XMMmM4eckorn peakumm. NocmoTpuTe, Kak M3MeHsieTcs
TemnepaTtypa. OTMeTbTE MUHMMArbHYO TeMrnepaTypy pacTeopa.

MonyyeHHbIN pe3ynbTaT yYEHUKM 3aHOCAT B Tabnuuy. PesynbTaTthl uamepeHun /HabnogeHun
KoHmporibHbIe 80rpochi:
1. .lMpuBegute NnpuMepbl peakuuin, NPOTEKAOLWMX C BbliAENEHNEM TENNOTHI.

2. .Ans nony4eHus Heraww&HOM U3BECTWN MeN NpoKanvMBearT NPy BbICOKON TemnepaType. K kakomy Tuny
MOXHO OTHeCTU 3Ty peakumto? 3.3aganne gna nogrotosku K FMA, BINP: Tonbko xumnyeckme
ABMNEHUS NepeYuncreHsl B rpynne:

1.l'opeHne cBeun, BbinageHne JOXOEBbIX Kanenb, kuneHne Boabl 2.CkucaHmne a6104HOro coka, cknucaHme
MOJI0Ka, pacTBopeHue Mena B ykcyce 3.TasHue cHera, nnasreHne CBMHUA, NPOTyXaHWe KypuHoro sainua
4.06pa3oBaHne TymaHa, ropeHmne 6eHranbCkon cBeYvn, ropeHme NPUpogHoro rasa
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Pearnpytowue BellecTtsa

HauyanbHaga Temnepartypa
pacTBopa

MakcumanbHasi/MMHUManbHas
Temneparypa pactesopa

Bbl
Ten

PacTBop Lienouv n anoMuUHNI

PacTBop yKkcycHoW KMCnoThl U coaa

Bbi80odbl: Yka3aTb NPU3HAKN XMMUYECKNX peakLUA.

TOUKA \’Pocm
.JeMOHCTpaLNOHHbIN 3KcnepumeHT Ne 2. «Pa3noxeHue 800bl 3/71IeKMPUYECKUM MOKOM»

TeopeTnyeckas YacTb. Mepen HavyanomM paboTbl cnegyeT o6CyauTb CO LLKOMbHUKAMM BOMPOC: NPOCTLIM UMK
CIOXHbIM BeLLeCTBOM siBrisieTcst Boaa. [ocne BblABUKEHNS yHaLMMUCS PasfNYHbIX TMNoTe3 yYnTenb NpocuT
NnpeanoXnTe BapuaHTbl MX SKCNIEPUMEHTANbHOW NPOBEPKU.

O6bI4YHO OaHHBIN OMbIT pEKOMEHAYIOT NPOBOAUTL B Npubope ModmaHa, yCTPOMCTBO KOTOPOro ABMseTcs
AOCTaTOYHO CMOXHbIM 45151 BOCbMUKINACCHUKOB. YA00OHee ero npoBoauTs B Npubope Anst OnbITOB C
3ANEKTPUYECKUM TOKOM, MCNONb3ys B kadecTBe anektponuTa 10%-HbIn pacTBOp ruapokcuaa HaTpus 1
CTanbHble (NMy4ylle HMKeneBble) anekTpodbl. Bo nsbexxaHvne BcneHMBaHus pacTBopa npy 4EMOHCTPALIMK K
anekTponuTy cnegyet AobaBnTb ATUMOBLIV cnupT (Ha 4 06bEMa pacTBopa anekTponuTa 1 06vém 95%-Horo
pacTsopa cnupTa) .

MNpakTnyeckas YacTtb. Llenb paboTbl: cchopmmrpoBaTh NpeAcTaBneHnst y yqalmxcs 06 aHanmse CroXxHbIX
BELLECTB Y UBMEHEHUM MOJIEKYST CITOXKHbIX BELLECTB B XOA€ XMMUYECKUX peakLmil.

HononHumenbHoe obopydosaHue: NPUBOP ANs OMNbITOB C ANEKTPUYECKUM TOKOM; UCTOYHMK NMOCTOSIHHOMO
TOKa: NPOGUPKM - 2 LWIT., NPOHYMEPOBAaHHbIE; Ny4YMHKa; CNMPTOBKA; NPOOKN — 2 LT, NUHLET .

Mamepuarnbi u peakmusbi: cnupT 3TUNOBLIN, 10%-HbIN PacTBOP LLENOUMN.

TexHuka be3onacHocmu: PaboTatb B oukax. TpebytoTcsa cneumanbHble Mepbl 6e3onacHoOCTM npu paboTe ¢
rMAPOKCUAOM HaTpUs .

UHcmpykyus K ebirnonHeHuro: 1.3anonHnTe aNekTPoNnTUYECKyo BaHHY 1 AEMOHCTPAaLMOHHbIE NPOBMPKM
pacTBOPOM 3MeKTponuTa 3apaHee, 4o ypoka. 2.[TpogeMoHCcTpupyinTe npubop yyammcs, 06bsacHUTE ero
YCTPONCTBO U BKOYMTE NOCTOSHHbLINA 3NEKTPUYECKMI TOK.

1. HaGniopaeTcs BbloeneHve ra3os Ha anekTpodax npubopa. O6paTuTe BHUMaHME y4Yalluxcs Ha To,
YTO OVH U3 ra3oB BbIAENAETCA UHTEHCUBHEN 1 3aHMMAaeT B [Ba pa3a Gonblunii 06bEm no
CpaBHEHWIO CO BTOPbIM ra3oM.

2. O6cygute HabnogaemMble NPU3HAKU XMMUYECKOW peakuun, caenante NnpeanorioXeHNss 0 TOM, B Kakux
NpobupKax HaXoO4ATCs KMCIOPOA M BOAOPOA. DNEKTPONM3 NpekpaTmTe, Koraa B npodupkax
Habepé&Tcsa okono 6 M Bogopoda u 3 Mn KMcnopoaa .

3. OGpaTtute BHMUMaHWE Ha pasnuyHble 00bEMbI COBpaHHbIX ra3oB. [NpobupKK NIOTHO 3akponTe
npobkamun NoA cnoem anekTponuTa. TnewLlen Ny4nHon onpeaennTe Hannyne kucrnopoga B
npobupke, ropsiLler Ny4YmHom Nogoxrute Bogopoa. MpeanoxnTe yyalmmcs 3aHeCTU pesynbTaThl
HabnogeHwn B Tabnuuy. PesynbTaTthbl HabnogeHun

Homep npobupkn O6bém rasza HasBaHue raza
1

2

Bbi8o0bi: OTpasnTb, YTO MPOUCXOAUT C MOJIEKYTAMWN CIIOXHbIX BELLECTB B XOA€ XMMUYECKOWN peakuuu.
KoHmpornbHbie gorpock: 1.MoXHO N No BHELUHEMY BMAY OTNMYUTL ra3 BOAOPOA OT rasa kucnopoga? 2
.Kakune yactuupbl coxpaHsaoTcs B Xo4e NPOTEKAaHUS peakumn pasroxeHus Boabl, a kakve paspyliatTtca? 3
.Kak nokasaTb, 4TO B cOCTaBe caxapa Cofep)artcs aTombl yrnepoaa?
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4 .3aganue gnsa nogrotoeku k M'MA, BIP. MNpu cobrnpaHum razoB Mcnonb3yoT Npnbopsbl, NpeacTaBneHHbIe Ha
puycyHke. C MOMOLLBIO, KakMX U3 yKasaHHbIX NprubopoB MOXHO cobupaTb Bogopoa? OOOCHyNTe CBOW OTBET,
ncxoas n3 CBOMCTB AgaHHoro rasa. Puc. 7. Npubopbl ons cobmnpaxmsa rasos

(A) (b)

/ ) ﬂ ﬂ
r— | = § @//E%

TOUKA \"pocm

[emMoHcTpaunoHHbIn akcnepuMeHT Ne 3. «3akoH COXpaHEeHUs MacChl BELLECTBY
TeopeTtunyeckas YacTb. [1pu n3ydeHUn gaHHOM TeMbI Lienecoobpas3Ho co3aaTtb NPOONeMHy cuTyauuto, Ans
paspeLueHns

KOTOPOW yyalumecs BblABUratoT rmnotessl, TpebyroLme akcnepumMmeHTanbHon nposepku. Mpu obeykaeHnn
NPeANOXKEHHbIX BapMaHTOB NMPOBEPKMN BbIABUHYTbIX MMNOTE3 BOCbMUKITACCHWKM NpeAnaratT pasfnnyHble
BapUaHTbl KOHCTPYKLMWN NPUBOPOB, T.€. MPOSIBISIOT TBOPYECKYHO aKTUBHOCTb, B XOA4€ KOTOPOW NpoucxoauT
nepeocmbicrieHne NpuobpeTaeMbIX 3HAHWUIA.

Ha ypoke y4yawimecs y3HawT o paboTtax M. B. JlomoHocoBa u A. JlaByasbe, NOCBSLLEHHbIX OTKPLITUIO 3aKOHA
COXpaHeHWsi Macchbl BeLecTB, (GOPMYNMPYIOT 3aKOH, MPUXOAAT K BbIBOAY, UTO Macca BeLLECTB B Xoae
peakuumn JoMMKHA 0CTaBaTbCsa NOCTOAHHOW. JoOUBLINCE NOHMMaHMSA AAHHOMO Te3uca, yumTernb
OEMOHCTPUPYET SKCNEPUMEHT .

[NpakTnyeckas yacTb. Llej'lb pa6OTbIZ JKCNnepnMeHTaribHO A0oKa3aTb 3aKOH COXpaHeHUA MacCbl BELWECTB .

JononHumesnsHoe 060pydosaHue: BECbl TEXHOXMMUYECKME UMW 3NEKTPOHHbIE; CBeYa; konba nnockoaoHHasa
250 Mn; noXKa Anst CXUraHusi BELLLECTB.

Mamepuarbl u peakmuebl: cBeva.
TexHuka 6e3onacHOCMU: BbINOMHATb TpeboBaHUsi NPy paboTe C OTKPLITLIM MITaMeHeM.

UHCmpyKyus K 8binonHeHUro: Ha pbl4aXHbIX UK 9MNEKTPOHHbIX BeCax YpaBHOBELLMBAETCS CBeYa, a 3aTeM
yunTens 3axuraeT eé. Yuawmecs HabnogaloT, 4To B Te4eHne ~1 MYH paBHOBeCKEe BECOB HapyLuaeTcs,
YallKka C ropsilieri cBevoin NogHMMaeTcs BBEPX. YyallMMcs 3agatoTcs Bonpockl: «Kak MOXXHO 06 bACHUTb
Habnogaembln akT? Kak aToT hakT cornacyetcs ¢ 3aKOHOM COXpaHeHUs Macchl BellecTs?y» ObcyxaeHune
OaHHbIX BOMPOCOB NPUBOAMT Y4aLLUXCS K MbICAIY O TOM, YTO 9KCNEPUMEHT NPOBEAEH HEKOPPEKTHO, crieqyeT
N3MEHUTb KOHCTPYKLMIO Npubopa.

YuuTenb 3apaHee JOIMKEH NOAroToBUTb KOOy AOCTaTOYHO GONbLLOro 06bEMA C XOPOLLIO MNOAOTHaHHOM
npo6Koi, B KOTOPYIO BCTABIEHA NOXEYKa.

B noxeuke 3akpennsieTcs ceeyva. Becb npnbop B cbope 3apaHee
ypaBHOBeLUMBaeTCs Ha Becax (puc. 8) . Koraa yyawmecs npuxoaar K BbIBOAY, YTO ONbIT crieayeT NpoBOAMTb
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B 3aKpbITOM Npubope, yunTenb AOCTAET BEChI C KOMNOOW, 3aXUraeT CBeYy, 3aKpenséHHyo B NoXeyke, BHOCUT
B KOOy M NMOTHO 3aKpbiBaeT. Yyalumecs BUASAT, YTO paBHOBECHE BECOB He HapyLuaeTcsi B Xo4e BCEro
3KCMnepuMeHTa .

Puc. 8. MNpubop ana AeMoHCcTpauum 3akoHa COXpaHeHUs1 MaccChbl BELLECTB

BbiBOAbI:
B BbiBOgax Heo6x0AMMO OTPa3nTb TE3NUC, YTO Macca BELLECTB NPU NPOTEKaHUN XUMUYECKOWN peakLmm
coxpaHsieTcs .

KoHmporibHbie 8oripochi:
3agaHuna ana passuTma yHKLUNMOHANBHOM rpaMOTHOCTH

1. [Mpwu ropeHnmn gpoe octaértcs 3ona. Macca 305kl MEHbLUE MacChl B3ATbIX AN CKUraHnsa gpos. Kak
MOXHO OO BACHUTL 3TOT (PaKT?

2. [ns npurotoBneHus MAcCHOro 6ynsoHa noBap B35S Kycok Msica Maccow 1 kr . [locne Bapku Kycok
msica ctan BecuTb 800 r . NMoyemy macca nameHunacbh?

TOUKA \!pocm

[emoHcTpaunoHHbI akcnepumMeHT Ne 4. «OnpeneneHne coctaBa Bo3gyxa»

Teopetuyeckad yacTb. [lepea nposegeHUEM aKCNepMMeEHTa ydalnumcs Heo6xoanmMo 00 BbACHUTL YCTPONCTBO
npnbopa, 4YTo 03Ha4aloT aeneHns. Takke Heobxoammo ybeamTbes, 4To Npobka Npubopa repMeTUyHO
3akpbiBaeT cocya. [Mpaktuyeckas yacTb. Llenb paboTbl: aKkcnepumeHTaneHoO onpeaenntb 00bLEMHYIO 400
KMCnopoaa B BO3AyXe .

LononHumensHoe o6opydosaHue: Npnbop AN onpedeneHns cocTaBa Bo3ayxa, WTaTue, CNMPTOBKa,
CTEKNsIHHas nanoyka, nyynHa, ctakaH ¢ BOOON.

Mamepuarbi u peakmusebi: KpacHbI doocdop.
TexHuka 6e3onacHocmu: C 0OCTOPOXHOCTbIO obpaLlaTbes ¢ ropsamm ocopom.

MHCITIpyKL(UFI K 8bIMNOJIHeHUH:

1.Kpnctannmsatop HanonoBuHy 3anofnHnTe BOAOW. Ha noBepXHOCTb BOAbI NOMecTUTe hapdOpOoBYHO YaLLKY C
1—1,5 r cyxoro kpacHoro poccopa. 2.06patute BHUMaHNE Ha HEODXOAMMOE YCroBUe 3KCNepMMeHTa —
BNaxHbIn hoccop ncnonb3osaTb HeNnb3sa! docopa JomKHO ObITh B3TO Gonblue, Yem TpebyeTcs Ans
CBS3bIBaHWS BCErO K1cnopoaa, Haxoasilerocs B cocyfe.

1. OrtkpoiiTe Npobky npubopa 1 NoOMecTUTe KOMOKO B KpUCTanmMaaTop ¢ Boaow. NorpyanTe Konokon B
BOZY HaCTONbKO, YTOObI YPOBEHb BOAbI COBMNaAan ¢ HXHUM AeneHnem kornokona. Mpu aToM HKHUI
Kpaii KoroKona He [oMmKeH OOXOAUTb 10 AHa KpucTannmaaTtopa . [Ins 9Toro Korokorn 3akpenuTe B
LITaATMBE UIN MOMECTUTE Ha AHO KpUcTannusaTopa ABe CTEKNAHHbIE NanoYku .

2. CwunbHO pa3orpeB KOHEL, CTEKSIHHOWM Narnoyku, onycTuTe eé B KONOKon u nogoxrute docdop. Kak
Tonbko dhoccpop 3aroperncs, GbICTPO UIBMEKUTE NASNOYKY U 3aKPOWTE KOMNOKOo npobkon. Konokon
3anonHyAeTcs rycTbiM 6enbiM AbIMOM, COCTOSALLUM 13 YacTuyek pocdopHOro aHruapuaa.

Yucno geneHnn B npubope, 3anofiHEHHbIX Uuncno genenun B npmnbope,
BO34yXOM (80 NpoBeAeHUs peakummn) 3anoJIHeHHbIX razamm (nocne

NpOBEeHs peakLmm) Kakoi ra3 npopearupoBarn

BbiBOAbI:

TOUKA \\ POCTA
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3. Tlpwn ropeHnn gpocopa o6bEM Bo3Ayxa BHYTPM KOSIOKOSA BHa4arne oT HarpeBaHUsa HEMHOTO
yBENMYMBAETCH, a YPOBEHb BOAbI B KOSIOKONE NOHMXKaeTcs . 10 Mepe pacxofoBaHus Kucropoaa
nnamsi nocTeneHHo racHeT. benbi dbocopHbIM aHrMapug pacteopsieTcsa B Boge . Cocyq
OXNaXkgaeTcsi, ra3 B KOSIOKOS1E€ NOCTENEHHO YMeHbLUIAeTCcs B 00bEME . YPOBEHb BOAbI B KONOKOSE
noBblaeTcs . B kpucrannmsaTop aonerite BOAblI B TaKOM 00beme, YTOObI BHYTPM U CHapPYXXK
Koriokona ypoBHU 6binv O4MHAKOBbLI M COBMaAany co BTOPbIM AeSNIEHNEM KOSoKona.

6 . OTkponTe Npnbop 1 NpM NOMOLLM ropsiLLEN NyYnHbl yoeanTecb B TOM, YTO OCTaBLLUUNCA B KOJTOKOSE ras He
noadepvmBaet ropeHus. PesynbTtaTbl HabnogeHui

B BbIBOAax ykasaTb cogepaHune kucnopoga B Bosgyxe (B %).

KoHTponbHble Bonpockl: 1.Kakown ras pacxogyetca npu oxuraHum cocdopa B Bo3ayxe? 2.Kakon o6bEM
Kucnopoaa B Bo3ayxe? CKOMbKO 3TO cocTaBnsAeT B npoueHTax? 3.MMoyemy Ana npoBeaeHust akcnepuMmeHTa
6epyT n3bbITok chocdopa?

4 Kakow ras octancs B Kornokone nocne cropanus cocdopa? 5.3agaHna ana noarotosku k 'MA, BINP
YKkaxuTte, B Kakyto rpynny BXOAST BELLECTBa, 3arpsi3HAoLLne BO3ayX:

1. BOASAHON Nap, Yrnekncnbii ras; 2.cepHUCTbLIN ras, OKCUAbl a3oTa; 3.kucrnopoma, asoT; 4.renvn, KUCNopop,

9 knacc
JemoHcTpaunoHHbIn akcnepumeHT Ne 1. «TennoBown achdekT pacTBOpeHUs BelecTB B Boge»

TeopeTtuyeckas YyacTb. PacTBopeHue BeLLECTB NpeacTaBnsieT cobol CroxHoe prsnKo-XMMMYECKOe SBMEHME,
3aBucALLEe OT NPUPOAbLI PAaCTBOPEHHOIO BELLECTBA U pacTBOPUTESS], OT TEMNepaTypbl U KOHLEHTPaLMK
obpasytoLerocs pacTeopa.

Mpwv pacTBOPEHWN KpUCTaNMYECKNX BELLECTB B BOAE MPOUCXOASAT TPM OCHOBHbIX npouecca. 1.PaspylieHve
KpUCTannyeckon pellétky pacTBOPSIEMOro BeLLeCcTBa — 3HAOTEPMUYECKUIA NpoLiecc.

1. M'vapartaums, T.e. B3aMmogencTame 4actuy, (MOHOB UM MOSEKyI) pacTBOPSIEMOro BellecTsa C
MOreKynamu Boabl — 3K30TepMunyecknii npouecc . 3.MepeHoc rmapaTUpOBaHHbIX YacTuL, OT FpaHuULbl
KpucTanmn-pacTeop B 06LWmii 06EM pacTBopa, 3TOT NPOLIECC HE CONPOBOXAAETCSA HU BblAEMNeHNeM,
HW MOrfoLLEeHNnemM TENNOThI.

B 3aBMCMMOCTM OT TOro, TENMOBOM 3(PAEKT KaKoro U3 AByX NPOLLECCOB (paspyLUeHne KpucTanna unm
rmgparaums Yactuy) npeobnagaet, obLwmiA TennoBon adhekT pacTBOPEHUS MOXKET ObiTb BENIMUYNHOM
NONOXUTENBHOWN NN OTpULLATENBHOMN.

Mpaktnyeckada yactb. Llerb pabombi: onpenenuTb Tennoson acdekT pacTBOPEHMS CEPHON KMCIOThI,
rMapoKCMaa HaTpUs N HATpPaTa aMMOHUS .

lMepeyeHb dam4ukos yughposol nabopamopuu: AaTYNK TemnepaTypbl NNAaTUHOBLIN .

JononHumesnbHoe 0bopydosaHue: cTakaH Ha 150 Mn — 3 WIT.; CTEKNsHHAA nanoyka; NpombiBarka; MepHas
npobvpka; WwnaTtens — 2 wWr .

Mamepuanb/ u peakKkmuehbl: cepHada K1UcrnorTa (KOHLI, .); rmapokcmna Hatpua KpMCTaJ'IJ'II/I‘-IeCKI/II‘/i; HUTpAT aMMOHUA

TexHuka be3onacHocmu: 1.CepHas Kncnota u ruapoKCUa HaTpUst ABNASIKOTCS arpecCBHBIMU BELLIECTBAMM.
Heobxoammo ocTeperatbCsi MX NonagaHns Ha KoxXy u ogexay. 2.bepeys rnasa! 3.HeobxogmMmo NOMHUTL
npasuno passegeHus kucnot. 4.Ha paboyem MecTe JOMmKHbI ObITb HeNTpanuaylowme cpeactsa: 2%-Hble
pacTBOpbI rMapokapboHaTa HaTpust U YKCYCHOM KACNOTHI.

UIHCMPYKUUS K 8bIMOSTHEHUIO:

1.B nepBbIi cTakaH Hanente 50 mn Bogpbl. 2.C NOMOLLBIO faTymKka onpegenute eé TemnepaTtypy. 1.
OTtmepbTe 10 MIT KOHLEHTPMPOBAHHOWM CEPHOM KUCIOThI U MeAIEHHO, NPU NepemMeLLBaHUmM pacTeopa
CTEKNAHHOWN Nanoykon BnNuBamTe cepHyto kncnoty. Obpatute BHMMaHWe Ha NOPSAOK CMeLLMBaHWS BOAbI
n cepHou kncnotbl! Cnegnte 3a nsMeHeHneM TemnepaTtypbl NPpyU pacTBOpeHUn kucnoTel. Hanbonee
BbICOKOE NoKa3aHne Temneparypbl 3aHecuTe B Tabnuuy. [latuunk TwaTensHO NpoOMONTE BOSOWN.

45



2. Bo BTOpOWM cTakaH NOMecTUTE OKOMO 8 r TBEPAOro NOpoLLKa rmapokcmaa HaTpus 1 Brente 50 mn
BoAbl. OnycTuTe gatynk Temnepatypbl 1 nepemeluante pactsop. OTMeETbTE caMoe BbICOKOE
3Ha4YeHne TemnepaTtypsbl. TwaTenbHO NPOMOWTE AaT4YNK BOLOMN.

3. B Tpetuin cTakaH HacbinbTe 15 r MENKOKPUCTaNIMYECKOro HATpaTa aMMOHUsA 1 npuneinTe 50 mn
Boabl. OnycTuTe AaTyunk TemnepaTypbl U ObICTPO NepemelanTe pacteop. Hanbonee H13koe

3Ha4YeHne Temnepartypbl 3aHECUTE B Ta6m/|u,y.

PesynbTtaThl M3aMepeHuii/HabnogeHnin

OTpasunTb, kakow TennoBomn acpdekT NnpeobnagaeT Npu pacTBOPEHMUN B BOAE CEPHOM KUCMNOTbI, HATpaTa
aMMOHMUsI, FTMOPOKCUAA HaTpWSI.

KoHmporibHbie 8oripochi:

1.00bsACHNTE, NOYEMY NPV PAaCTBOPEHMM OOHNX BELLECTB B BOAE BblAENAETCS TennoTta, opyrmx —
nornowaetcs. 2.lNpegnonoxmte TennoBon apdeKT npouecca pacTBOPEHUS B BOAE MMAPOKCHAA Kanusi.

TOUKA \!pocm

Wccnegyemas cuctema

OunctmnnnposaHHasa Boaa

Bopa

Boga + NaOH Bona

TemnepaTtypa, °C

Bb1800hb1:

cu2s0d +nrdno3

MpakTuyeckas paboTa. DNEKTPONUTbI U HEINEKTPOSUTLI.

TeopeTtuyeckas YacTb. MNpy pacTBOPEHNM B BOAE MOHHBLIX COEAUHEHWI MONAPHbLIE MOMEKYIbl BOAbI OKPYXXatoT
(conbBaTUPYIOT) 3apsPKeHHbIE MOHbI, NEPeBOAs UX B pacTBop. MonekynspHble COEAUHEHUSI CONbBaTUPYHOTCS,
HO HEe pacnajalTcs Ha MOHbI. B nepBoM criyyae pacTBOp NPOBOAMT 3MEKTPUYECKMIA TOK, BO BTOPOM HET.

OnpeaenuTb NPUHAANEXKHOCTb BELLECTBA UM pacTBOpa BELLECTBA K 3MIEKTPONIMTaM MOXHO Npu NOMOLL
N3MepPEHNs 3NEeKTPONPOBOAHOCTU. ECrnn 3nekTponpoBOAHOCTL BENMKA, TO UCCIieAyeMbli OObEKT —
anekTponuT. Ecnu 3HauyeHne anekTponpoBoaHOCTU MeHblue 20 MKCM/CM, TO 3TO HEANEKTPOSNT .

MNpakTnyeckas Yactb.

Llenb pabomsi: onpegenvTb NpUHAONEXHOCTb BELLECTB, CMeceli BeLLIeCTB 1 pacTBOPOB BELLECTB K
3MNEeKTPONUTaM 1 HeaneKTponuTam .

lMepeyeHb damyukos yugposol nabopamopuu: AAaTHNK SMEKTPONPOBOAHOCTY . [LONOMHUTENBHOE
obopyaoBaHuMe: cTakaHbl Ha 50 MIT; WTATUB C 3a>KMMOM; NpoMbliBasika . Matepuanbsl U peakTuBbI:
ANCTUNNMpOBaHHasa Boda; no 20 Mn 3TUMOBOro cnvpTa, 0eH3nHa, kepocnHa; 5%-Horo pacTeBopa caxapo3sbl,
pacTtBopa cnupTa (1:1), 5%-Horo pacteopa xnopuga HaTpusi; 5%-Horo pacTBopa xnoposogopoaa; 5%-Horo
pacTBopa rmapokcuaa HaTpus, noBapeHHasi conb (TBEpaas), caxap (TBEpabIn) .

TexHuka be3onacHocmu: Npu paboTe ¢ roptoHUMM XKNOKOCTIMU (CNNPT, BEH3MH, KEPOCKH) BONN3N HE OOIMKHO

ObITb OTKPbITOIO OrHA. MHcmpyKuu;v K 8bIlOJIHeHUIO:
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1.B cTakaH NoMecTUTe NOBapEHHYI COfb M OMYCTUTE B CTaKaH AAaTYMK SNEKTPONPOBOAHOCTM . [MpoBoauT nu
COMNb 3NEKTPUYECKMIA TOK? 2.AHaNornYHble OerNcTBUSA NpoBeanTe € caxaposon . 3 . B ctakaHn Hanente 20 mn
nccnegyemoro pacrteopa.

1. OnycTtuTe B HEMO AAT4MK 3NEKTPONPOBOAHOCTM, 3aKPENSEHHbIN B Nanke wratvea. HabnioganTe 3a
N3MEHEHNEM 3HaYeHNsT NEKTPoNpoBogHOCTU. Koraa nokasaHust gaTtymka nepectaHyT N3MeHATbCS,
3anuInMTe ero 3Ha4YeHvne B Tabnuuy .

2. O6paTtute BHMMaHue! [laTymk nocrne Kaxagoro onbiTa TWaTenbHO NpoMbIiBaeTcsl BoAon. 6.3atem
JaT4vK ONycTUTE B CriedyroLwWwmnn pactsop . AHanNornyHble 4enCTBMs npogenanTte co Bcemu
pactBopamu. PesynbTaTtbl UamepeHui

1.06pawaT BHUMaHWe, YTO HX AUCTUNNNPOBaHHAsA BoAa, HU TBEépAas CoMb HE NMPOBOAAT ANEKTPUHECKOrO
Toka. Tem He MeHee pacTBOP CONM B BOAE NPOBOAMT 3MEKTPUYECKUIA TOK. DTO 3HAUYUT, YTO B pacTBOpe
OTKy4a-To NOSIBNATCS NOABMXHbIE 3apsabl. [1oa aTo HabnoaeHWe BBOAAT onpeaeneHne anekTponuta u
MeXaHW3M 3reKTPONMTUYECKON ANccounaunm.

2 . Bcerpa nu BoaHble pacTBOpLI BELLECTB NPOBOAAT ANEKTpudeckun Tok? He Bcerga, T.e. HeKoTopble
BeLlecTBa He 4atoT MOHOB NPY PacTBOPEHUN . ITO — BellleCTBa C MONEKYNAPHON KpUCTannmMyeckon
pelwwéTkon. 3.3agaHns ana noarotosku k MMA, BIP A) K xopoLuo pacTBOpUMBIM 3NeKTponMTam
OTHOCATCS:

1.rmapokeng 6apus; 2.pocdat marHus; 3.cynecung meau(ll); 4.kapboHaT kanbums. b) AnekTpruyeckun Tok
npoBOaUT:

1.pacTBOp 3TUMOBOrO CNMPTA; 2.pacTBOP FMULEepuHa; 3.pacTBop rMoKo3bl; 4.pacTBOP rMApPOKCMAa KanbLus.

JTa6opaTtopHbivi onbIT Ne 1. «BnivsHne pacTBopuTens Ha gMccoLmaumo»

TOUKA \'pocm
\ TeODeTVIl-IeCKaFI yacTtb. Bo MHOrmx Xnopungax nepexoaHblX MeTansioB CBA3N MMEIOT B

3HaAYMTENbLHOW Mepe KOBaneHTHbIN XxapakTep . ManononspHble pacTBOpUTENN (CNUPT UK aLETOH)
CONMbBATUPYIOT MOSEKYbI LienukoM. MNpu gobaBneHny Boabl OHa CONbBaTUPYET UOHBI, Bbi3biBast
3MEKTPONMTMYECKYIO Anccoumauuto . LIBeT pacTBopa npy 3TOM U3MEHSIETCS, a 3NeKTPONPOBOAHOCTb PE3KO
BO3pacTaer .

MpakTnyeckas Yactb. Llens paboTbl: chopMmpoBaTh NpeacTaBiieHne O ponv pacTBOpPUTENS B
3ANEKTPONUTUYECKOW AMCCoLMaLmm.

MepederHb damyukos Lughposoli nabopamopuu: AATYUK SMEKTPONPOBOAHOCTH .

HononHumernsHoe 0bopydosaHue: ABa BbICOKMX XUMUYECKMX CTakaHa (50 mn); CTEKNSAHHasA nanoyka.
Mamepuarnbi u peakmugsi: CuCl2 6e3BogHbIN (MMeeT KOpnYHeBbIN UBeT . [NonyyaloT, Harpesas
Kpuctannorngpar B YallKke ANs BbiNapyBaHns . XpaHAT B MAOTHO 3aKPbITOM COCyAe); aLeTOH Uimn CnvpT .
TexHuka 6e3zonacHocmu: 1 . CnupT 1 aueToH — roproyne BellecTsa. He ncnonb3oBaTtb OTKPbITOE Niiams.

CneunanbHble Mepbl 6e30nacHOCTU Npu paboTe C roplYnUMK XuakocTamn. M3beratb nonagaHvsa conen meam
Ha KOXY M ofexay, Tak Kak OHV SA0BUTHI.

2 . [pwn nonagaHnm cMbITb XONI0O4HOM Bogon 6e3 Mbina.

Ne HasBaHue BelecTBa, 3HayeHune anekTponpoBogHOCTN, MKCM/CM ONeKTPONUT U HeaneK
onbiTa | pacteBopa

1

2

KoHmporibHbIe 80rpochl:

UIHCMPYKUUs K 8bIMOSTHEHUIO:
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1. B xummdeckmn ctakaH HacbinbTe ~0,5 r 6e3sogHoro xnopuga megu (l) CuCl2 n Hanente ~25 mn
crnvpTa Unu aueToHa .

2. PacTtBopuTe BewecTBO, NEpPEMELLMBAS COAEPXKMMOE CTakaHa CTEKMNSHHOW nanoykon. Ecnun
pacTBOPUTb COMb MOMHOCTLIO HE YAAETCH, akKypaTHO CrenTe NoMyvYeHHbIN pacTBOP B APYron CTakaH.

3. [lorpysuTe B pacTBOp LUyn AaTyMKa 3NEeKTPONpPOBOAHOCTM U N3MepbTe ANEKTPONPOBOAHOCTD . 4.
O6paTute BHMMaHWe Ha LUBeT pacteopa. [punewnTe k pactBopy 25 mn BoAbl. [lepemeluante,
obpaTtute BHMMaHWE Ha U3MeHeHne okpacku. 5.3amMepbTe anekTponpoBOAHOCTb MOTY4YEHHOIO
pacTsopa .

Bbi80o0bi: OTpasuTb BNNUSIHWE PACTBOPUTENS HA 3NEKTPONPOBOAHOCTb COJN.

KoHmporbHbie sonpocskl: 1.0 YéM cBUAETENLCTBYET POCT 3M1EKTPONPOBOAHOCTM CONU Npu fobaBneHnm
Boabl? 2 . MNoyeMy nsmeHsieTcs LBeT pacTBopa? 3 . Kak BNusieT npupoga pacTBoputens Ha

JTa6opaTtopHbii onbIT Ne 2. «CunbHble 1 cnabble 3NeKTPOSNUTbI»
TeopeTnyeckas YacTb. ANEKTPONUTAMM Ha3bIBAKOTCA BELLECTBA, pacrnafatolmMecs Ha OHbI BCrieacTeue
3MEeKTPONMTNYECKON

anccounauunn. PacTBopbl anekTponnToB SBMSKOTCA NPOBOAHMKaMM BTOPOro poda, Tak kak MpoBoaaT
3NEKTPUYECKUI TOK 3a CHET MOHOB. 10 CNOCOBHOCTM K 3NEKTPONTUTUYECKOWN ANCCOLMALIMN SNEKTPOSNTDI
YCITOBHO pas3fenstoT Ha CuUnbHble U cnadble. CUnbHbIE 3NEKTPONUTLI MPAKTUYECKM NOSTHOCTLIO
anccounnpoBaHbl Ha MOHbLI B pa3baBneHHbIX pacTBopax . K HUM OTHOCATCS MHOrMe HeOpraHN4Yeckmue conu,
HEKOTOpbIE KMCIOTbI U LLIENOYMn

. Cnabeble ANEeKTPO- NNTbI NNllb YaCTU4YHO ANCCOUNNPOBaAHbl HA NOHbI, KOTOPbIE HaxogATCA B AMHAMNYECKOM
paBHOBECUN C HeANCCOUMNPOBAHHBLIMU MOJIEKYITAaMU . K cnabbim ANEeKTposinTamMm OTHOCATCA MHOIrmne
opraHun4eckmne KMCcnoTbl 1 OCHOBaAHUA .

MNpakTnyeckas Yactb. Llesib pabomsbi: onpeaenuTb, SBMSIOTCS W BblAaHHbIE BELLECTBA CUIbHBIMU UIK
cnabbiMU 3MEKTPONMTaMM Ha OCHOBaHUMN U3MEPEHUS 3NIEKTPONPOBOAHOCTM VX PacTBOPOB .

lNepeyeHb damuukos yugposol nabopamopuu: 4ATYNK NEKTPONPOBOAHOCTM .

LononHumernbHoe obopydosaHue: TP XMMUYECKNX cTakaHa (25—50 mn), npombiBasnka ¢ ANCTUNINPOBAHHON
BOOOWN .

Mamepuarnbsi u peakmusbl: 10 %-Hble pacTBOPbI COMSIHOW, a30THOW M YKCYCHOM KACNOT (>kenaTernbHo B
KanenbHuLax); unbTpoBansHasa dymara .

PesynbTaTbl namepeHunin/HabnogeHun

BellecTBo | OneKkTponpoBOAHOCTL B CNMPTe (aueToHe) | OnekTponpoBOAHOCTL Nocne fobasneHus BO

Xnopug megum (1)

3MNEeKTPONMTMYECKYHO AnccoLmaLmio?

TOUKA V' pOCTA 3
3 TexHuka 6e3onacHocmu: Cobnogante mepbl 6e3onacHoCcTu Npy paboTte ¢ KucnoTamm u
Lwenoyamu.

MHCITIpyKL(UFI K 8bIlOJTHEeHURO:
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1. B Tpu cTakaHa Hanente no 25—50 mMn ANCTUNNMPOBaAHHOM BOAbI.

2. B nepB.bili cTakaH obaBbTe 1 Kanmo YKCYCHOWM KUCIOTbI, BO BTOPOW — CONAHOW, B TPETUN —
a30THOWN.
3. M3mepbTe anekTponpoBOAHOCTb KAXKA0ro pacTBopa, BbiTMpas wyn punbTpoBansHoOn Gymaromn

nocne Kaxagoro namMmepeHua . Pe3yanaTb| M3MepeHI/II7I BOMpPOCHI:

1.Mo4emy pacTBOp CONAHOM KUCMNOThI fyyLle NPOBOAUT ANEKTPUYECKUI TOK MO CPABHEHMUIO C pacTBOPOM
YKCYCHOW KUCIOTbI? 2.K Kakum 3f1eKTponinTaM OTHOCUTCS pacTBOP a30THOM KMcnoThl? 3 . 3agaHue ans
noarotoBku Kk N'MA, BIP

®opmynbl TOMbKO crabbix 3NeKTPOSIMTOB NPeACTaBneHbl B psay:

14Ca(OH)2. H25, H2$O4 2.H2CO3, NH3-H20. H25 3.KOH, KNO3‘ HCI 4.ZnSO4. MgC\Z‘ HBr

HdemoHcTpaumnoHHbIn onblT Ne 2. «/3yvyeHne BnmMsHMA pasnuyHbiX hakToOpoB Ha CKOPOCTb peakummy
TeopeTtuyeckas YacTb. CylecTBYHOT pasHble Moandukaumm npnbopa ans n3y4eHns XMMmn4ecknx peakumi. B
O[LHOW KOHCTPYKLIMKN pOrib peakTopa BbINOSHSET 006bl4Hasn npobupka, B Apyro, 6ornee coBpeMeHHOW, — cocyn,
NlanponbTa.

OpaHako TexHuka OEeMOHCTpaunn saKCnepnmeHTa ocTaéTtcda oanHakoBon. MeHsieTcs nnb nopAagokK

Ne 3HadeHune anekTponpoBoAHOCTH, MKCM/CM HasBaHune Bbl4aHHOro BeLlecTsa
npoobl

1

2

3

Bbi8odbi: OTpasnte NpMHaANEXHOCTb BELWECTB K CUITbHbIM U criabbiM anekTponutam. KOHTponbHble
CMeLLnBaHuA pearnpyrowmx Bellects. CHavana B Nnpobupky-peakTop 3anvMBaeTcsi pacTBOP KUCMNOThI, @ B HEMO
nomelyaeTcsa TBEpAOE BELECTBO (LMHK, Mpamop).

MpakTnyeckas Yactb. Llenb paboThl: n3yunTb BNUSHME pasnnyHbIX DaKTOPOB HA CKOPOCTb XMMUNYECKOW
peakumm.

lNepeyeHb damyukos yugposol nabopamopuu: [aTYNK TeMnepaTypbl NIATUHOBBIN.

LononHumenbHoe obopydosaHue: Npubop AN N3y4eHUsi CKOPOCTU XMMUYECKUX peaKLMiA; aneKTpnyeckas
NAnTKa; CTakaH xmmudecknn Ha 250 Mn; wnaTernb; KpucTtannmsaTop 418 NpoMbiBaHus cocynos JlaHoonbTa;
npo6bupkn MX-21 (3 wr.) .

Mamepuarnbi u peakmusebl: consiHasa kucnota (4%-Hbin); consHas kucnota (10%-Hbi); KyCOYKM MpamMopa;
NOpOoLLOK Mpamopa; YKCcycHas kucrota (6%- Hbln); LWMHK; nepokcua Bogopoaa (3%-Hbin); ouokcna mapraHua
(v) .

TexHuka 6e3onacHocmu: CobnogaTs npasuna paboThbl C KNUCNOTaMy U HarpeBaTenbHbIMU SNEKTPUYECKUMU
npunbo- pamu .

MHCITIpyKL(UFI K 8bIOJTHEeHUKO:!
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Onbim 1.BnusaHve npupofabl pearnpyroLimx BELWECTB Ha CKOPOCTb XMMNYECKOW peaKkLmm

B oaHo koneHo cocyaa IlaHgonbTa HanenTe 3 mn 1 M pacTBop yKcycHou kucnoThl ( 6%-Hbln pacteop), B
Apyroe koneHo nomectute 2—3 rpaHynbl LnHka. Bo BTopon cocyn JlaH- gonbTta Hanevte 3 mn 1 M consiHon
kncnotbl ( 4%-Hbll), B Apyroe KoneHo — 2—3 rpanyrnbl UmHKa . MNpucoeguHnte cocyabl JlangonsTa K
MaHOMETPUYECKNM TpyOKaM.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KUCNoThl B cocyaax JlaHgonbTa K rpaHynam LumHKa.
CpaBHWTE YPOBHM XMAKOCTM B MAaHOMETPUYECKMX TpyOKax. Yyalmecs genatoT BbIBOA4 O pasHOM CKOPOCTU
XUMNYECKNX peakLni .

Orbim 2. BNusiHne KOHUEeHTpaL M1 pearmpyroLmnx BeLecTB Ha CKOPOCTb XMMUYECKON peakLmm

B ogHo koneHo cocyna JlaHaoonbTa Hanente 3 Mn 4%-HOWM CONSAHOM KACNOThI, B APYroe KOfieHo NoMecTuTe
2—3 rpaHynbl umHka . Bo BTopon cocyn JlaHgonbta Hanente 3 mn 10%-HoM CONsIHOM KACNOThLI, B Apyroe
KoneHo — 2—3 rpaHynbl umHka. lNMpuncoegmHuTe cocyapl JlaHgonbTa K MaHOMETPUYECKUM TpybKam.

O6patute BHUMaHue! OgHoOBpeMEHHO nepernenTe KUCNoTbl B cocyaax JlaHgonbTa K rpaHynam LmHka.
CpaBHUTE YPOBHU XXMAOKOCTN B MaHOMETPUYECKNX TpyOKax. Yyallumecs: 4enatoT BbIBOL O pa3HOW CKOPOCTU
XUMUYECKNX peaKLnii.

Onbim 3. BnuaHne TemnepaTtypbl pearmpyowmx BeLWecTB Ha CKOPOCTb XMMUYECKON peakumm

B ogHo koneHo cocyana JNlangonbTa Hanente 3 mn 10 % consiHoM KMCROThI, B APYroe KoNeHo nomectute 2—3
rpaHynbl LnHKa . Bo BTopow cocyg JlaHgonsTta Hanente 3 mn 10%-HON cons- HOW KUCMOThLI, HAarpeTon Ha
BoasiHon 6aHe o 50 °C, B apyroe koneHo — 2—3 rpaHynsl LMHKa. [NpucoeanHuTe cocyabl JlaHaonbTa K
MaHOMETPUYECKUM TPyOKaM.

O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCIoThl B cocyaax JlaHaonbTa K rpaHyniam LMHKa.
CpaBHUTe YpOBHU XMAOKOCTM B MaHOMETPUYECKMX TpyOKax. Yyallumecs aenatoT BbIBOA O pasHOW CKOPOCTH
XUMUYECKNX peaKLni .

Oribim Ne 4. BnnsiHne noBepXHOCTW COMPUKOCHOBEHNSA pearmpyoLmx BeLeCTB Ha CKOPOCTb XMMUYECKON
peakumu

B ogHo koneHo cocyna JlaHaoneTa Hanente 3 Mn 4%-HON CONAHOM KNCNOThI, B APYroe KorneHo nomectute 11
Mpamopa, B3ATOro B Buae Kycoyka. Bo BTopon cocya JNlaHgonsta Hanente 3 mn 4%-HoW CONsIHOM KACMOThI, B
apyroe koneHo — 1 r nopotuka mpamopa. lNMpucoeamHute cocyapl JlaHoonbTa K MAHOMETPUYECKUM TpyoKam.

Obpamume sHumaHue! OgHOBPEMEHHO nepenenTe KUCNoThl B cocyaax JlaHgonbTa K MpamMopy LMHKA.
CpaBHUTE YpOBHU XMAOKOCTM B MaHOMETPUYECKMX TpyOKax. Yuyallmecs aenatoT BbIBOA O pasHOW CKOPOCTH
XUMUYECKUX PeaKLUN.

Onbim 5. BnusiHne katanmsatopa Ha CKOPOCTb XMMMUYECKOW peakumm

B cTakaH c Bogow, HarpeTton o 50 °C, nomectuTte 2 AEMOHCTPaLMOHHbIe Npobupkn ¢ 2 Mn 3% -Horo
pacTBopa nepokcuaa sogopoaa. BeigepxusatoT npobupky B BoAe 0KOMNo 2 MuH. M3Bnekmute npobupkm 13
BOASIHOW 6aHM U NPOAEMOHCTPUPYIATE yYaLLMMCA Pe3ynbTaT — Ha CTEHKaxX NPOOMPKN MNOSIBUITMCH My3bIPbKU
rasa kucrnopoga. B ogHy 13 npobupok BHeCUTe Ha KOH4YMKe wnatensa aunokeng mapradua (IV) . Habnogatot
3HepruyHoe BblAerneHne kucrnopoaa.

KoHmpornbHbie eornpocki: 1.0T kaknx hakTOpoB 3aBUCUT CKOPOCTb XMMMYECKON peakummn? 2.Iovemy
pasnoxeHue nepokcuaa Bogopoaa B NpUCYTCTBUM Auokcuaa mapradua (IV) cHavana ngét odeHb ObICTpo, a
3aTtem 3ameansaeTca?

1. 3agaHusa anga pa3suTusa OYHKLUMOHANBLHOWM rPaMOTHOCTMU:
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t B Tpn oguHakoBbie NPOBUPKM yYeHVKI Hanuny no 5 Mn pacTeopa
COINSIHOW KMUCINOTbI OAMHAKOBOW KOHLEHTpauun. B nepByto NpoBupKy NMOMoXun CTPYXKKU enesa, BO BTOPYH —
CTPYXXKW LUMHKA, B TPETbIO — CTPYXKKN HEU3BECTHOMO CBETIIOro SApKo GnecTsawero

meTanna. Hanbonee MHTEHCHMBHO BblAeneHune rasa Habnoaanu B TpeTbeil NpoGUpKe ¢ HEM3BECTHLIM
meTannom. Bo BTopoli npoGupke ¢ LIMHKOM UHTEHCUBHOCTL BblfieNeHusl ra3a Obina MeHblle, YeM B TPETLEN.
B nepBoit npobupke C Kenes3om NHTEHCMBHOCTbL BbiENEHUS ra3a Oblna HauMeHbLLEN.

a)[encrteune kakoro daktopa, BNUAIOLLLErO Ha CKOPOCTb peakunn, Habnoganm ydawmecs? 6) Kakon metann
MOr HAXOAUTbCS B TpeTben Npobupke? 3anuwimMTe Ha3BaHWe MeTanna.

1. Ha Fpa(bI/lKe npeacrtasfieHa 3aBUCUMMOCTb KOHUEHTpaunnm MCXOAHbIX BeWweCTB U NPpOAYKTOB peakunn oT
BpeMeHU NpoTekaHna peakunmn:

Puc. 20. Npadhuk 3aBMCMMOCTU KOHLIEHTPALMN NCXOAHbIX BELLECTB 1 NPOAYKTOB peakuum oT BpeEMEHN
npoTekaHus peakumu

OnpenenuTte, Kakasi KpuBasi ONUCbIBAET N3MEHEHME KOHLEHTPaLMM UCXOOHbIX BELECTB, a Kakasi — MPOAYKTOB
peakuuu .

lMepeveHb OOCTYMHbIX NCTOYHMKOB MHbopMaLnm

1.Bacunbes B.I., Mopo3osa P.I1., KouepruHa J1. A. lMpakTukyMm no aHanutuieckon xumun: Yueb. nocobne
ansa sy3oB .-M .: Xumus, 2000 . — 328 c . 2.'pocce 3., BaricmaHTtenb X. Xumua onsa niobo3HaTenbHbIX.
OcHoBbI XMUK 1 3aHnmaTenbHble onbiTel. [OP . 1974 . Mep . ¢ Hem .- J1.: Xumusa, 1979.

—392c.
1. [Oepnronby B.®. Mup Boabl. — J1 .: Hegpa, 1979.-254 ¢ .

2. XKunun .M . Obwasga xumus . Mpaktnkym L-mukpo . PykoBoactBo anga cryaeHtos . — M .: MUY,
2006 . — 322c .

3. Wcnonb3oBaHue LncpoBbIX NabopaTtopun npm obydeHun xummmn B cpeaHen wkone/ becnanos 1. U.
Hopodees M.B., XXunvd [1.M ., 3ummHa A

A., Opxekosckun M.A.- M .: BUHOM . [laGopaTtopua 3HaHumin, 2014 . — 229 c .

1. Kpuctannbl. Kpuctannorngpatbl: MeToamnyeckue ykasaHus k nabopatopHbim pabotam. MudgTaxoBa
H. L., NeTposa T.H., Paxmatynnuna U. ®. — KasaHb: KasaH. roc. TexHon . yH-T ., 2006 . — 24 c .

2. JleeHcoH U .A. 100 BonpocoB 1 oTBeTOB MO xumun: Matepmanbl ans WKomnbHbIX pedepa- ToB,
dhakynbTaTUBHbIX 3aHATUN N ceMMHapoB: YyebHoe nocobure. — M .: «M3gaTtensctBo ACT»:
«MN3pgatenbctBo AcTpenby, 2002 . — 347 c.

3. JleeHcoH U . A . Xumuueckune peakuum: Tennoson acdekT, paBHoBecue, ckopoctb . — M .: OO0
«M3pgaTtenbctBo AcTpens, 2002 . — 192 ¢ . 9.Jlypbe HO. KO. CnpaBOYHMK MO aHANUTUYECKOA XUMUMW.
— M .: Xumunga, 1971 . — C . 71—89.10. Hazaposa T.C., 'pabeukun A .A ., JlaBposa B. H.
XUMmMyecknin akcnepuMeHT B wkone . — M .: MNpoceelyeHne, 1987 . —240 ¢ .

51



1. Heopranuyeckas xumusa: B 3 1./Mopa pea. KO . [1 . TpeTbsikoBa . T . 1: PUINKO-XMMUYECKNE OCHOBLI
HEOPraHN4YeCcKom XMMnn: Y4eOHUK ans cTya. BoicW . y4eb . 3aBegeHnn/M . E . Tamm, KO . [ . TpeTbsaKoB .
— M .: spaTenbckun ueHTp «Akagemusay, 2004 . —240 c . 2. MNeTpsaHoB N.B . Camoe HeobbIkHOBEHHOE
BellecTBo B mupe . — M .: lNeparoruka, 1976 . — 96 ¢ . 13.CtpenbHukosa J1. H. 3 yero Bcé coenaHo?
Pacckasbl 0 Belwwectse. — M .: Aysa-npecc . 2011 . — 208 c.

1. CycneHHukoBa B .M, Kucenesa E . K. PykoBogcTBO MO NPUroTOBNEHMNIO TUTPOBAHHbIX PacTBOPOB . —
J1.: Xumnga, 1967 . — 139 c.

2. ®apagewn M. Victopusa ceeuu: MNep. c aHrn /Mo pea . b . B . HoBoxunosa . — M .: Hayka . [naBHas
penakumsa pmsmnko-maTemaTmyieckorn nutepartypbl,1980 . — 128 ¢ ., un . — (bubnuoTtey-ka «KBaHT») 1.
. XomueHko I. I.,CeBacTtbsHoBa K . U . OkucnmTensHO-BOCCTaHOBUTESNbHbIE peakuum . — M .
MpoceeweHue, 1989 . — 141 ¢ . 2. . QHumMknonegua ons geten. T.17 . Xumusa / Mas . peq .B. A.
BonoawH, Beq . Hayuy . peq . U . JleeHcoH . — M .: ABaHTa +, 2003 . — 640 ¢ . 18 . Optumo J1. Boga:
KHMUra 0 camoMm BaXXHOM BeLLecTBe B Mupe: nep. ¢ puH . —M .: Komnacl'ng, 2019 . — 153 ¢ . 19.
YepTkoB W.H ., )KykoB N.H. XumMunyeckun akcnepumMeHT ¢ ManbsiMum Konmdectsammn peaktmsos . M .
MpocBelleHune, 1989 . — 191 ¢ . 20 . Cant MI'Y . lNporpamma Kypca xumnn Ans yyawimxca 8—9
knaccoB 06LeobpasoBaTenbHOM LWKoNbI . http://www.chem .msu .su/rus/books/2001-

2010/ereminchemproq .

1. . Cant ®UMMN. OTkpbITbIN 6aHK 3ag4aHui ons popMMpoBaHUS eCTECTBEHHOHAYYHOW rPaMOTHOCTH .

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

1. . Cant EguHasg konnekumsa undposbix obpasoBaTensHbIX pecypcoB .http://schoolcollection
.edu.ru/catalog . 23 . Cant ®egepanbHbiil LEHTP MHAOOPMALMOHHO-00pa3oBaTENbHbIX
pecypcos . http://fcior.edu.ru/

52



