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TOUKA \!pocm

IHosicHuTeIbHASA 3aNIMCKA

Pabouas nporpamMMa 1o XMMUH Ha YPOBHE OCHOBHOTO 0011eT0 00pa30BaHuUs COCTABICHA HA
OCHOBE MOJIOKEHUH 1 TPeOOBAaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeNIbHOM MPOrpaMMBl,
npeacTaBieHHbIX B DeiepalbHOM rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO OOIIETOo
00pa3oBaHus, YTBEP)KICHHOTO NMPUKa30M MHUHHUCTEpCTBAa 00pa3oBanus U Hayku PD Ne 287 ot
31.05.2021, ¢ yuerom [IpumepHoii mporpamMmmbl Bocriutanus, OCHOBHOI 00pa3oBaTeIbHON ITPOTrPaMMBI
MAOY «JlecnoBckoit OOI» ocHOBHOTO 00111€T0 00pa3oBaHus, AIaITHPOBAHHON TPOrPaAMMBI
OCHOBHOTO 001Iero oopazoBanust, MAOY «JlecnoBckoit OOI» mpumepHOU paboueii mporpaMmsI
HHuctutyTa crpareruu pa3Butus oopasoBanus Poccuiickoit Akagemun oopazoBanus M, 2021

B COOTBETCTBUH C
- [Tonoxxennem o pabodeit mporpamme yaeoHOro npeamera, kypca MAOY  «JlecnoBckoit OOIL»

U OPUEHTHPOBaHA HA Peau3aluIo B IICHTpe 00pa30BaHMUs €CTECTBEHHOHAYUYHON U TEXHOJIOTUYECKOIl
HanpaieHHocTel «Touka pocra», cozganHoro Ha 6aze MAOVY «JlecnoBckoit OOL» ¢ nensto
pa3BUTHA y 00y4alOIIUXCsl €CTECTBEHHOHAYYHOH, MaTeMaTH4eCKOM, THPOPMALIMOHHOM rpaMOTHOCTH,
(bopMHPOBaHUS KPUTHIECKOTO U KPEATUBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHHS HABBIKOB
€CTECTBEHHOHAYYHOM U TEXHOJIOIMYECKON HalpaBIEHHOCTH, a TAK)Ke JUIsl IPAKTUUECKONH 0TpabOTKU
yueOHOro Marepuaia no yueoHoM npeameram «Dusuka», «Xumus», «buosnorus.

Ha 0aze nentpa «Touka pocta» obecrieunBaeTcs peaqu3aius 00pa3oBaTeIbHBIX IPOTPaMM
€CTECTBEHHOHAYYHO! U TEXHOJIOTUYECKOW HAMIPABICHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUU C
TpeOOBaHMSIMU 3aKOHOJATEIHCTBA B chepe 0O0pa3oBaHus U ¢ yud€ToM pekoMmenaannii denepanbHoro
orneparopa yueOHoro npeamMera «Xumusi». OdpazoBarenbHas IporpaMMa Mo3BOJIsIET HHTETPUPOBATh
peannzyemsble 3/1eCh OJXO/Ibl, CTPYKTYPY U COJEpKaHNEe IPU OpraHu3aluu o0y4yeHus: XUMuu B 8—9
KJIaccax, BBICTPOSHHOM Ha 6a3e Jr000ro U3 JOCTYIHBIX yueOHO-MeToandeckux kommiekco (YMK).
Hcnonb3zoBanue 000pya0BaHus EHTpa

«Touka PpocCTa» MO3BOJIACT CO3AaTh YCIIOBH:
e JJId paCHIMpCHHUA COACPIKAHUA MIKOJIbHOTO XUMUYCCKOT'O 06pa3013aH1/151;
e  JIJIs HOBBIIICHUS O3HABATEIbHON aKTUBHOCTH 06yqa101u1/1xc;1 B CCTCCTBGHHOHaquOﬁ O6J'IaCTI/I;

e JUI Pa3BUTHUSA JINYHOCTU peOEHKA B Ipoliecce 00y4eHUs XMMUH, €r0 CIIOCOOHOCTEH,
(hopMHUPOBaHUS U yAOBIETBOPEHUS COLIMATIBLHO 3HAYUMBIX MHTEPECOB U MOTPEOHOCTEN;

*117151 paOOTHI ¢ OJIAPEHHBIMU IIKOJIBHUKAMU, OPTaHU3allUN UX PA3BUTHUS B PA3IUYHBIX 00JIACTIX
00pazoBaTenbHOM, TBOPUYECKOMN JACATEIHHOCTH.

[Tpumenss undpoBbie Ta0OpaTOPUU HA YPOKAX XUMHUH, YIAITUECS CMOT'YT BBITIOJTHUTH MHOKECTBO
1ab0paTOPHBIX padOT U HIKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOM IIKOJIHI.
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1.

_ HopmaruBHnas 6a3za
®denepanbHblii 3aK0H OT 29 .12 .2012 Ne 273-D3 (pen . ot 31 .07 .2020) «O6 oOpa3oBaHuH B
Poccuiickoit @eaepaunn» (¢ u3M . 1 o1 ., Betyn . B cuity ¢ 01.09.2020) . — URL: http:/ www
.consultant .ru/document/cons_doc_LAW 140174 (nara obpamenus: 28 .09 .2020)

[TacnopT HanmoHaneHOrO Nnpoekra «OodpazoBanue» (yr. npesuanymom Cosera npu [Ipesunenre
P® no crparernueckomMy pa3BUTHIO U HAITMOHAJIBHBIM MTPOEKTaM, IPOTOKOJI OT 24 .12 .2018 Ne
16). - URL: https://login .consultant.ru link ?req=doc&base=LAW &n=319308&demo=1 (nara
obpamenus: 10.03.2021)

I'ocynapcrBennas nporpamma Poccuiickoit @enepannn «PazBurue oOpazoBanus» (yTBepKIcHa
noctaHoBiieHueM [IpaButenbctBa PO ot 26 .12.2017 Ne 1642 (pen . ot 22 .02 .2021) «O06
YTBEP)KICHUHU TOCYAapCTBEHHON nporpaMmel Poccuiickoit @denepannn «Pa3putue oOpazoBaHus» .
— URL: http://www .consultant .ru/document/cons_doc_LAW_286474/ct742885e783e08d938
7d7364e34126f87ec138f (nara oOpamenus: 10 .03 .2021)

4 IIpodeccronanbblii cranaapt «[legaror (megarorudeckas A€ATEIbHOCTD B IOIIKOJIEHOM, HAYAJIbHOM
o0111eM, OCHOBHOM 00111eM, CpeiHeM 00111eM 00pa30oBaHuM ), (BOCIIUTATEINb, YUYUTENb)» (pel. OT
16.06.2019 r.) (Ilpuxkaz MunucrepcTBa Tpyaa u conranibHon 3amuThl PO ot 18 okTa0ps 2013r . No 544H,
C U3MEHCHHSIMH, BHECEHHBIMH MTPHKa30M MUHUCTEPCTBA Tpya U con3amuTel PO ot 25 nexabps 2014 r .
Ne 11151 m ot 5 aBrycra 2016 T . Ne 4221) . — URL: // http://mpodcrannaprnenarora.pd (nata
obpamenus: 10 .03 .2021)

5.

10.

[Ipodeccnonanphbiii cranaapT «l[legaror JOMOIHUTETHFHOTO 00pa30BaHUS IETEH M B3POCITBIX »
(ITpuka3 MunuctepcTBa TpyAa u counanbHoi 3ammTsl PO ot 5 Mas 2018 r. Ne 298u «O6
YIBEpXkKACHUH MTpodheccnoHambHOro ctanaapra «llegaror qomoHUTEIFHOTO 00pa3oBaHus JETCH U
B3pociubix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-
blok/natsionalnyy-reestr-professionalnykh- standartov/reestr-professionalnykh- standartov/index
.php? ELEMENT_ID=48583 (nata obpamenus: 10 .03 .2021)

denepanbHbIii roCcyaapCTBEHHbIH 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOTO 0011eT0 00pa3oBaHus
(yrBepxkaéH npukazoM MuHHcTepcTBa 00pazoBanus U Hayku P® ot 17 nexabps 2010 r . Ne 1897)
(pen.21.12.2020) . — URL.: https://fgos.ru (aara obpamenus: 10 .03 .2021)

®denepanbHbI rOCYIapCTBEHHBINH 00pa30BaTEIbHBIN CTAaHAAPT CPEAHETO 00IIEro 00pa3oBaHUs
(yrBepx1€H npukazoM MuHuctepcTBa oOpa3oBanus U Hayku PO ot 17 mas 2012 1. Ne 413)
(pen.11 .12 .2020) . — URL.: https://fgos.ru (mata obpamenus: 10 .03 .2021)

MeTtonuueckne peKOMEH IAIUY 10 CO3IaHHI0 U (YHKITMOHUPOBAHUIO JETCKUX TEXHOIMAPKOB
«KBanTopuym» Ha 6a3e 0011e00pa30BaTENbHBIX OpraHu3auil (YTBEPKACHBI PACTIOPIKEHUEM
MunucrepctBa npocseuieHust PO ot 12 suBaps 2021 r. Ne P-4) . —URL: http://www .consultant
.ru/document/cons_doc_LLAW_374695 (nara o6pamenus: 10 .03 .2021)

MeTtonuueckre peKOMEH AU 10 CO3/IaHMI0 M (YHKIIMOHUPOBAHUIO IIEHTPOB ITU(POBOTO
obpazoBanus «IT-ky0» (yTBepxkaeHbl pacnopsikeHneM MuHuctepcTBa npocsenieHus PO ot 12
suBaps 2021 r . Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LLAW_374572

(mata obpamienus: 10 .03 .2021)

Meronndeckne peKOMEHIAIMK MO CO3/IaHHIO0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeNbHBIX
OpraHU3alMAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOpOJax, IIEHTPOB 00pa30BaHUs
€CTECTBEHHOHAYYHO! U TEXHOJOTNYECKOW HalpaBieHHOCTEN («Touka pocTa») (yTBEp KIEHBI
pacnopsbkenreM MunuctepcrBa npocsenienns Poccuiickoit @enepanyu ot 12 ssuBapst 2021 . Ne
P-6) . — URL: http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nara oOpamieHus:
10 .03 .2021)
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Onucanue Mecta y4eOHOI0 nmpeaMera, Kypca

8 KUIACC
®denepanbHbIi 0a3UCHBIN YI€OHBIN TUTaH 11 00pa30BaTEIbHBIX YUpEKAeHUH oTBOAUT 70 "acoB s
00s13aTeIHLHOT0 U3YYCHHUSI XUMHH B 8 KJIacce U3 pacuera 2 yaca B Hezelnto (35 yueOHbIX Hellelb), B TOM
quche JUisl MPOBEIEHUS KOHTPOJBHBIX pabOT —5 4acoB, MPaKTHYECKUX paboT — 5 4acos.

Cornacno yueoHomy miany MAOY  «JlecHoBckoi OOIL» Ha n3ydeHue XuMuu B 8 Kiacce
orBoautcs 70 yacoB u3 pacuera 2 4 B Henen0. Pabodas mporpamMmma paccuuTtana Ha 68 4acos, (2 gaca
BBINA/Ial0T HA MPa3HUYHbIC THU — § MapTa U 1 Masi, IOATOMY: Ha U3y4YeHUE JaHHOU TeMbl «TUIIbI
XUMUYECKUX PEAKIUI Ha MpUMEpPEe CBONCTB BOABL. », OTBOAUTCS | yac, BMECTO 2 4acOB U3YUYECHUS, B TOM
quclie, KOHTPOJIbHBIX PabOT — 5 4acoB, MPAKTUYECKUX pabOT — 7 4acoB.

Y4eOHukK:

I'abpuensn O.C. Xumus 8 kiacc: yued. 11 o61eodpasoBareabHbIx opranuzanmii/O.C.
I'a6puenssn— M.: Ipoda, 2016. — 287 c.

9 KJIACC

@denepanbHblii 0a3UCHBINA Y4eOHBIN TUIAH U1 00pa30BaTENbHBIX YUYPSKICHHH OTBOAMT 68 4acoB
JUI 00513aTENbHOTO U3YYeHUs XUMUU U3 pacyera 2 yaca B Henento (34 yueOHBIX HeZlellb), B TOM YHCIE
JUI TPOBEIEHMSI KOHTPOJIBbHBIX PabOT —5 4YacoB, IPAaKTHUYECKUX padoT — 7 4acos.

CornacHo yuebHoMy minany MAOY «JlecHoBckoit OOILl» Ha wu3ydeHue xumuu B 9 Kiacce
oTBoaUTCA 68 yacoB W3 pacyera 2 4 B Hemento. Pabouas mporpamma paccuutaHa Ha 68 4acoB, B TOM
4Hclie, KOHTPOJIBHBIX PadOT — 5 4acoB, MPAKTUYECKUX pabOT — 7 4acos.

PaGouas mporpamMma amanTupoBaHa K yueOHHKY «Xumusi 9 kiaace» O.C. I'aGpuensin, W.T.
OctpoymoB, C.A. CiankoB Mocksa «IIpocsemenne» 2019.

Kpatkoe onucanue moaxo/10B K CTPYKTypUpOBaHUIO MaTepuanoB B oOpasoBarensHoii nporpamme (OIT)
MIPEJICTaBJIECHbI CIEAYIOLINE Pa3/Ieibl:
1. Metobl U3y4eHHs BEIIECTB U XUMHUECKUX SIBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUU.

2. TlepBoHauanbHbIE XUMHYECKUE TTOHSTHS.

3. PactBOpBL

4. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCIUHEHUMN.

5. Teopus 31EKTPOIUTUYECKON AUCCOLIMAIIIH.

6. XuMHYeCcKue peakluu.

7. XUMHYECKHE dJIEMEHTHI (CBOMCTBA METAIIJIOB, HEMETAJUIOB U UX COCTUHEHUN).

B 0CHOBY BbIZICIICHUS TAKUX PA3/IETI0B 3AI0KEH XUMHUYECKUIN SKCIIEPUMEHT, TPAJAUIIMOHHAS CUCTEMA
u3zydeHus xumund. OCHOBHOH GopMoii yueOHOMN AESITETFHOCTHU SBISETCS XUMUYECKUIN IKCTIEPUMEHT,
MIPOBOJIMMBIN B BUJIE TAOOPATOPHBIX, MPAKTUUYECKUX PA0O0T U JeMOHCTpanuid. JleMoHCTpalinoOHHbII
JKCIIEPUMEHT MPOBOJUTCS B TOM CIIy4dae, €CJIA OH OIACEH I BBIMOJHEHUS YUAIIMMUC I UMEIOIIUICS
mpuOOp MpeCTaBIEH B €IMHCTBEHHOM dK3EMILISIPE.

Jst uzydeHus npeamera « XUMHUsSD» Ha 3Tane OCHOBHOI0 o01iero oopasosanus orsoautcs 138

yacoB: § kiacc - 70 gacoB; 9 kimacc —68 vacos. JlanHas oOpa3zoBarenbHas IporpaMMa ooecrednBaeT
YCBOGHHE YYAIIUMUCS BAKHEUIITNX XUMHUECKUX 3aKOHOB, TEOPUH M MOHITHH; GOPMHPYET
NpeCTaBICHUE O POJIM XUMHUH B OKPYXKAIOIIEM MHUpE U KU3HH yenoBeka. [Ipu 3ToM 0OCHOBHOE BHUMaHHE
yaenseTcs CYIHOCTH XUMHUYECKUX PEaKkMii ¥ METO/IaM UX OCYIIECTBIICHHS.

O,I[HI/IM N3 OCHOBHBIX IPUHIOHUIIOB IIOCTPOCHUS ITPOrpaMMBEI ABJIACTCA NPUHIUIT JOCTYITHOCTH.
3KCH€pI/IMCHTaJIBHBIe JAaHHBIC, TTOJIYYCHHBIC YUAIIUMUCS IIPU BBIMTOJIHCHUN KOJIMYCCTBCHHBIX OIBITOB,
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MO3BOJIAIOT yHalllUMCA CaMOCTOATCIIBHO 1€J1aTh BbIBOJbI, BBIABJISATE 3dKOHOMEPHOCTH. HOI[XO,Z[I:I,
3aJI0KCHHBIC B COACPKAHUC ITPOrpaMMEI Kypca, CO3Aar0T HeO6XOI[I/IMBIe yCi0oBUsA JIs1 CHCTEMHOTI'O
YCBOCHHA yJalllUMHUCA OCHOB HAYKH, JJIS1 obecrieueHus PAa3BUBAOUICTO U BOCIIUTHIBAIOIICTO BO3I[€I>'ICTBI/I}I
O6y‘IeHI/I${ Ha JIMYHOCTD Yy4allCrocs.

dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOI CUCTEMbI YOEXKIEHUH IKOJIBbHUKA, LIEHTPAIBHBIM SPOM
€ro Hay4HOI'O0 MHUPOBO33PEHUS.

Onucanue MaTepuanbHO-TEXHUYECKOM 0a3bl eHTpa «Touka pocTa,
HCII0JIL3yeMOr0 /IJIsl peaau3alunodpa3oBaTe/ibHbIX IPOrpaMM B paMKaXx NpenoJiaBaHusi XuMHU

Hughposasn (komnvromepnasn) navopamopusa (LIJI), nporpaMMHO-aNMmapaTHbI KOMIUIEKC, JaTYMKOBAs
crcTeMa — KOMILIEKT Y4eOHOro 000pyA0BaHUs, BKIIIOYAIONINA N3MEPUTENbHBIN OJI0K, HHTepdeiic
KOTOPOTO MO3BOJISIET 00€CIeYnBaTh CBSI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAO0Op JaTUYMKOB,
PETUCTPUPYIOUINX 3HAUYCHUS PA3TMIHBIX (PU3NUECKUX BETUYMH.

amuux memnepamypel n1amuHo6vlil — IPOCTON U HaAEKHBIN NaTUMK, IPEAHAZHAYEH JJI U3MEPEHMUS
TEMIIEpaTypbl B BOJHBIX PACTBOPAX M B ra3oBbIX cpenax. MiMeer pasnuuHbli Auana3oH uzMepenuit ot —40
1o +180 °C. TexHuueckne XxapakKTepUCTUKU AATYMKA yKa3aHbl B UHCTPYKLUHU 10 dKCILTyaTal1u.

Jlamuux memnepamypsl mepmonapuulii IpeIHa3HAYEH 1715 u3MepeHus temmneparyp a0 900 C.
Hcnonb3yeTcst pu BHIIOJTHEHUH pa0OT, CBSI3aHHBIX C H3MEPEHUEM TeMIepaTyp IUIaMEHH, IIaBJICHUS U
Pa3IokKEeHHsI BEIIECTB.

amuux onmuueckoii niomuocmu (Konopumemp) — IpeHa3HAUEH JJI1 U3MEPEHUS ONTUYECKON
IUIOTHOCTH OKpPAILIEHHBIX pacTBOPOB. Vcnonp3yeTrcs npu uzyueHuu tem «PactBopbi», «CKOpoCTh
XUMUYECKUX PEAKIUI», ONPEICTICHUU KOHIIEHTPAI[UU OKPAIIEHHBIX HOHOB.

Jamuux pH npeaHasHaueH A U3MEpPEHUs BOJOPOIHOTO nokaszarens (pH) BogHBIX pacTBOpOB B
Pa3INYHBIX UCCIEIOBAHUAX OOBEKTOB OKPY)KAIOILIEH CPeIbl.

amuuk 3n1ekmponpogoonocmu nipeHa3HAuEH U1 U3MEPEHUS YIEIbHOMN 3JIEKTPOIIPOBOIHOCTH
KHUJIKOCTEH, B TOM YUCIIE U BOJHBIX PaCTBOPOB BeleCTB. [IpuMeHseTcs Ipu U3ydeHUN TEOPUH
AJIEKTPOJIMTUYECKON AUCCOIMAINY, XapaKTEPUCTUK BOJHBIX paCTBOPOB

Jamuux x10puod-uono6 UCIONb3yeTCs NIl KOJIMYECTBEHHOTO ONPEEIICHUS CONEPKaHNs HOHOB XJIOPA B
BOJIHBIX pacTBOpax, NOYBe, MPOAYKTaxX NuTaHus. K 1aTunky MoaKI04aeTcss MOHOCEIEKTUBHBIN 3JIEKTPO.T
(MUCD) (pabounit 31eKTpo), MOTEHIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPALUHU OIPEENieMOro HOHa, B
JAaHHOM cilydae oT KoHueHTpauuu aHuoHoB Cl'. ITorennnan MCD onpenenstoT OTHOCUTENBHO 3JIEKTPOa
CPaBHEHMs, KaK PaBUJIO, XJIOPCEPeOPHOTroO.

ﬂamlmk HUumpam-uono6 NpCaAHa3HA4YCH JIA KOTMYCCTBCHHOI'O OIIPCACICHUA HUTPATOB B Pa3JIMYHBIX
00BeKTax oxpyxca}omeﬁ CpCabl: BOAC, OBOIIAX, (I)pyKTaX, KOJIOACHBIX N3ACINUAX U T. .

Mukpockon yughpoeoil npeaHa3HaYeH A U3ydeHHs (POPMBI KPUCTAIIOB U HAOIIOIEHUS 32 POCTOM
KpPHCTAJJIOB.

Annapam ons npogedenusn xumuueckux peaxkyuii (AILXP) npenHa3HaueH A TOTyYCHUS U
JIEMOHCTPAIIMY CBOMCTB TOKCUYIHBIX ITAPOB U Ta30B. DTH BEUIECTBA ITOTYIAOTCS B KOJIOE-peaKTope, U Mpu
HarpeBaHuM (WM 0e3 HarpeBaHus) ra3000pa3HbIe BENIECTBA MPOXOAST Yepe3 MOTJIOTUTENbHBIE EMKOCTH
(HacaJIk¥) C pacTBOpaMH peareHTOB, BCTYIAIOT C HUMHU B peakiuio. M30BITOK ra3a morioniaercs
KHUJIKUMU U TBEPIBIMH pEareHTaMy, a TAaK)Ke akTUBUPOBAHHBIM YITIEM. Annapar yalle BCEro UCIOJIb3YyIOT
IUTSL TIOTYYEHUSI M ICMOHCTPAIIMU CBOKCTB XJIOPa, CEPOBOIOPOIA.

Ilpuéop ona demoncmpayuu 3a6UcCUMOCIU CKOPOCIMU XUMUYECKUX PEAKYUTI OM PA3TUYHBIX
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¢haxkmopoe Ucnonb3y0T IPU U3YYEHUN TEMBI:

«CKOpOCTh XUMHYECKON peakui» U TEII0BOro 3 dexra xumudeckux peakiuil. [Ipubdop naér
BO3MOXKHOCTH 9KCIIEPHMEHTAIBHO MCCIIE0BATh BIMSAHUE HA CKOPOCTh XMMUYECKUX PEAKIMHA CIICTYIOMINX
(akTOPOB: MPUPOIBI PEATUPYIOIINX BEIIECTB, KOHIIEHTPAIIUN PEarupyouIuX BeIIeCTB, IO
rpaHuIbl pas3zena a3 B FeTePOreHHBIX CHCTEMaX (IOBEPXHOCTH CONPHUKOCHOBEHUS MEXKILY
pearupyouMy BEIecTBaMI), TEMIIEpaTyphl, KaTaIu3aTopa, HHTHOUTOpa.

ITunemxa-003amop — 1pucnocoOIeHNe, UCII0Ib3YEMOE B J1a00paTOpUu Il OTMEPUBAHMS
ornpenenéHHoro 00béMa XuaKocTH. [IuneTku BeIMycKaroTCs NEPEMEHHOTO U MOCTOSIHHOTO 00béMa. B
KOMILIEKTBl 000pYA0BaHUs Il MEAMLIMHCKUX KJIACCOB BXOASAT yAOOHbIE MUIIETKU- 103aTOPBI
OJTHOKAHAJIbHBIE, TI03BOJISIONINE HACTPOUTH HEOOXOJUMBII 00BEM OTOMPAaEMOil KUIKOCTH B TPEX
pa3IMYHBIX AUANa30HaX.

bana kombunupoeannas npenHazHayeHa Jisl HArpeBa CTEKJISHHBIX U (GapPOpOBBIX COCYIO0B, KOT1a
TpeOyeTcs co3/1aTh BOKPYT HarpeBAaeMOro COCy/la paBHOMEPHOE TEMIIEpaTypHOE IoJie, N30eKaTh
UCIIOJIb30BaHUS OTKPBITOTO ITNIAMEHU M pacKal€HHOM MeKTpruieckoi crupanu. Kopmyc
KOMOWHHMPOBAHHOW OaHU clieaH u3 amoMUuHM. JKUIKOCTHAS 4YacTh KOMOMHHPOBAHHOW OaHU
3aKpBIBAETCS KOJIbLIAMU PA3JIMYHOTO JUAMETpa.

Ilpuéop ona nonyuenusa 2azo6 NCNOAb3YETCS JUISl IOTYYEHUSI HEOOIBIINX KOJIMYECTB Ia30B: BOAOPO/A,
KHcIopo/ia (13 MepoKCUa BOAOPOA), YIICKUCIIOTo Tasa.

PaGouas nporpamma no xumuu g 8—9 Kiaccos
€ HCNOJIb30BaHUEeM 00opyaoBaHus neHTpa «Touka pocTa»

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peaan3anus 00pa3oBaTeIbHbIX IIPOrPaMM €CTECTBEHHO-
HAYYHOH U TEXHOJIOTHYECKON HANPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMH
3aKOHOJaTeIbCTBA B cpepe 0Opa3zoBaHus U ¢ yuéToM pekoMeHaaunii denepanbHOro oneparopa
y4eOHOTO mpeaMeTa «XUMHUS».

OO6pazoBatenbHas MporpaMMa Mo3BOJIIeT HHTETPUPOBAThH peann3yeMble MOIX0bl, CTPYKTYPY U
coJiep>KaHue MPHU OpPTaHu3aluy O0yueHUs] XUMUU B 8—9 Kitaccax, BRICTPOCHHOM Ha 0a3ze J11000ro u3
JIOCTYIHBIX Y4eOHO-MeToanueckux komruiekcoB (Y MK).

Hcnonws3zoBanue obopynoBanus «Touka pocta» npu peanuzanuu nanHoit Ol mo3Bonser co3narhb
YCIIOBHS:

-1JI paCIUPCHUA COACPIKAHNA KOJIBHOTO XUMHUYCCKOTO O6p8.30BaHI/IH;
-IUIs1 IOBBIIICHHMS MO3HABATEILHON aKTUBHOCTHU o6yqa101u1/1xc51 B CCTCCTBCHHOHaquOﬁ O6J13.CTI/I;

-JIJIS1 Pa3BUTHS JINYHOCTH peOEHKA B MpoIecce O0YUIeHUsI XUMHH, €T0 CIIOCOOHOCTEH, (HOPMUPOBAHUS 1
yIOBJIETBOPEHUSI COIIMAIEHO 3HAUNMBIX HHTEPECOB U MOTPEOHOCTEN;

-JUTs1 pabOTHI ¢ 0JIApEHHBIMU IKOJBbHUKAMU, OPTaHU3AIlMN UX PA3BUTHUS B PA3MTUYHBIX 00JIACTIX
o0pazoBaTenbHOM, TBOPUYECKON ACATEIHHOCTH.

Hopmbl o11eHOK 32 Bce BUABI POBEPOYHBIX padoT

«5» — ypOBEHb BBINIOJIHEHUS TPEOOBAHHI 3HAUNUTENIBHO BBIIIE YAOBICTBOPUTEIBHOTO: OTCYTCTBHE
o1IMOOK, KaK 0 TeKYIEMY, TaK U 10 IpeAbAyleMy ydeOHOMY MaTepuaity; He 0ojiee OTHOTO Hel0uéTa.

«4» — ypOBEHb BBINOJIHEHHs TPEOOBAHUI1 BBIIIE YAOBIETBOPUTEIBHOTO: HATUYNE 2—3 OMIMOOK WK
4—6 He104€TOB MO TEKylIeMy yueOHOMY MaTepuany; He 6osee 2 ommnooK uiau 4 He104ETOB 10
NpOIIECHHOMY MaTepHaiy; UCIOJIb30BaHIE HEPATMOHAIBHBIX IPUEMOB PELICHUs] yIeOHO! 3a1auH.

«3» — OCTaTOYHbII MUHUMAJIbHBIH YPOBEHB BBIIIOJIHEHUS TPEOOBaHMA, IPEABABIAEMbIX K KOHKPETHON
pabore: He 6onee 4—6 ommOoK win 10 HeTOYETOB MO TeKyIeMy yueOHOMY MaTepuainy; He 6onee 3—5
omnOOoK WK He Oojiee 8§ HeOUETOB 10 MPOHACHHOMY YIeOHOMY MaTepHaiy.
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«2» — ypOBEHb BBINOJIHEHHS TPEOOBAHUI HUXKE YJOBIECTBOPUTEIBHOTO: HaIruue 0oee 6 OmuOoK niu
10 HEe10UETOB MO TEKYIIEMY MaTepHuary; 6ojiee 5 ommOoK wiH 0osee 8§ HeAOYETOB MO MPONJACHHOMY
MaTepuany.

I[JNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA
YYEBHOI'O ITPEIMETA «XUMMSI» B OCHOBHOM IIKOJIE

I/I3yquHe XHUMHH B OCHOBHOM IIIKOJIE HaITpaBJICHO HAa JOCTHUIKCHHUC O6y‘IaIOH_II/IMI/ICSI JJUYHOCTHBIX,
MCTAMNPEAMETHBIX U MPECAMETHBIX PE3YIbTaTOB OCBOCHUS yqe6Hor0 npeameTa.

JIn4YHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE PE3yIbTAaThl OCBOSHHS MTPOTPAMMbI OCHOBHOT'O 00IIeT0 00pa30BaHUs TOCTUTAIOTCS B XOJ1€
00y4eHHUs1 XUMUH B €IMHCTBE y4eOHON M BOCIIUTATENbHON JesiTenbHOCTH OpraHn3aiuu B COOTBETCTBUU C
TPaJAULUOHHBIMU POCCUNCKUMU COLUOKYAbTYPHBIMU U AYXOBHOHPABCTBEHHBIMU LIEHHOCTSMU,
NPUHATHIMU B 001IIeCTBE PAaBWJIaMU 1 HOPMaMHU TIOBEJICHHS, ¥ CIIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLMATH3ALNN 00YJIarOIIIXCSI.

JINYHOCTHBIE pe3yJdbTaThbl OTpaXaOT C(bOpMI/IpOBaHHOCTB, B TOM 4YHCJIC B 4aCTH.
1. Hampuomuuecxozo eocnumaHuA

- IEHHOCTHOI'0 OTHOIICHHS K OT€YECTBEHHOMY KYJIBETYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacJIeIHI0, TOHUMaHUs 3HAYCHUS XY MUYECKOW HaYKH B )KM3HU COBPEMEHHOTO O0IIECTBa,
CIIOCOOHOCTH BJIaJIETh IOCTOBEPHON MH(POPMALIUEH O TIEPETOBBIX TOCTUKECHUAX U OTKPBITHSIX
MHPOBO# ¥ OT€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHO CTH B HAy4YHBIX 3HAHUSAX 00 YCTPOWCTBE
Mupa U o0lIEeCTBa;

2. I'pascoanckozo éocnumanus

- IPEACTABJICHUA O COLUAIBHBIX HOPMAaX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJJIEKTHUBE, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOMN AESITEIbHOCTH MIPH BBIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN XUMUUECKUX IKCIIEPUMEHTOB, CO3/1aHUU
y4€OHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIH B NpoIiecce 3TOU
y4eOHOM AeqTeNbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MTOCTYIKH CBOMX TOBapUILEH C
MO3ULIUN HPAaBCTBEHHBIX M NIPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB;

3. Ilennocmu nayunozo no3nanus

- MUPOBO33PEHUYECKUX NPEACTABICHUI O BEIIECTBE U XMMUYECKON PEAKIIMH, COOTBETCTBYIOLINX
COBPCMCHHOMY YPOBHIO pa3BU THA HAYKHU U COCTABJIAIOMINX OCHOBY IS TIOHUMAaHUSA CYIITHOCTHU
HAy4YHOM KapTHHBI MUPA; NPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON CPesloil, O poJid XMMHUH B MIO3HAHUU 3THX
3aKOHOMEPHOCTEN;

- IO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYUYCHUC HOBBIX 3HAHUH 110 XHUMHHU,
HCO6XOI[I/IMBIX JJIA 00BSICHCHUS Ha6J'IIOIIaCMBIX IponecCoB U ﬂBHeHI/Iﬁ;

- IO3HABATENIbHOM U MH()OPMAIIMOHHOM KYJIBTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON pabOTHI C
y4eOHBIMU TEKCTAMU, CIIPABOYHON JTUTEpaTypOl, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(POPMALMOHHBIX TEXHOJIOTHIL;

- HHTEpeca K 00y4eHHUI0 U MMO3HAHMIO, TF0003HATETLHOCTH, TOTOBHOCTH U CITOCOOHOCTH K
caMo00pa30BaHUIO, UCCIEA0BATEIHCKOM NEATENBHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPaBIEHHOCTH
U ypOBHsI 00y4eHHUsI B JaJbHEeHIIEM;

4. @opmuposanusa Kyibmypst 300p06bsa

- OCO3HAHUS LIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUIM U HEMPUSITUS BPEAHBIX IPUBBIUEK
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(ynotpebneHus ankoroisi, HAPKOTHUKOB, KypeHHs ), HEOOXOIUMOCTH COOIIOCHIS MTPABUIT
0€301acHOCTH TIPU OOpaIIeHUH ¢ XUMUYECKAMH BEIIECTBAMU B OBITY U PEabHOM KU3HMU;

5.Tpyooeozo 6ocnumanus

- KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO TMOJIE3HOH, YIeOHOMCCIEA0BATEIBCKOM,
TBOPUYECKOH U IPYTUX BUAAX JAEATENIbHOCTH; HHTEpeca K MPAKTHUYECKOMY U3yUeHHIO podeccHii u
TpyJa pa3jIMdHOro poJia, B TOM YHCIIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHOTO BHIOOPA UHIUBUAYAIbHON TPAEKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs C YUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEI;

6. IKon02uuecKko2o eocnumanus

- 9KOJIOTUYECKH 11e71eCO00Pa3HOr0 OTHOMIEHHUS K MPUPOJIe KaK HCTOYHHKY JKU3HHU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAHUS IICHHOCTH 3/I0POBOTO M O0e30macHoro oopasa »Ku3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3NYECKOMY M IICKXHYECKOMY 3/I0POBBIO,
OCO3HAHUS IICHHOCTH COOJTIOICHUS MPaBUiI 0€30MaCHOTO IMOBEACHMSI IPU padOTe C BEIIECTBAMH, &
TaK)Xe B CUTYAIUIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIO/ICH;

- CHOCOOHOCTH NMPUMEHSATH 3HAHUS, [10JIy4aeMble IPU U3YYEHUU XUMUH, JUI PELIeHus 3a1a4,
CBA3aHHBIX C OKPYXKAIOLIEW IPUPOJIHON CPEIOH, MOBBILIEHUS YPOBHS dKOJIOTHYECKON KYIbTYPHI,
OCO3HaHMUs ITI00aJILHOTO XapaKTepa SKOJIOTHYECKUX MPo0IeM U MyTel UX pelIeHus IOCPeICTBOM
METO0B XHMHH;

- 3KOJIOTUYECKOr'0 MBIIUICHHSI, YMEHHUSI PYKOBOACTBOBATHCSA UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAIIBHOMN MPAKTHKE.

MeranpeaMeTHbie pe3yJbTaThl

B cocTaBe MeTanpeMeTHBIX pe3yabTaTOB BBIAEISAIOT 3HAYMMBbIE U1 (POPMUPOBAHMS
MHUPOBO33pEHUsI 0OLIeHayYHble TIOHATHS (3aKOH, TEOpHUs, IPUHIIMII, TUIIOTe3a, (PaKT, cucTemMa, Imporecc,
HKCIEPUMEHT U JIp.), KOTOPbIE UCTIONB3YIOTCSI B €CTECTBEHHOHAYYHBIX Y4€OHBIX MTPEIMETax U MO3BOJISIOT
Ha OCHOBE 3HaHMM U3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LIEJIOCTHOW HayYHOU KapTHUHE
MHpa, U YHUBEpCalbHbIe yueOHble NecTBUS (IT03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
KOTOpbIe 00ecneunBaroT (OpMHUPOBAHUE FTOTOBHOCTH K CAMOCTOSTEIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBJICHHUIO Y4EOHOH J1eATeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOCHHS 00pa30BaTeNbHON IPOrPaMMBbI 10 XUMUHU OTPaXKatoT
OBJIAJICHUE YHUBEPCAIbHBIMU [103HABATEIbHBIMU JICHCTBUSAMU, B TOM YHCIIE:

bazoevimu nozuueckumu oeiicmeuamu

1. YMCHUEM UCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'0O MBIIIIJICHHUS ITPU OCBOCHUHA 3HAHUIL: PaCKpbIBATH
CMBICJI XUMHYECKUX MOHATHH (BLII[CJ'IHTB HX XapaKTCPHLBIC MTPHU3HAKH, YCTAHABJIMBATH
B3aUMOCBA3b C ApYTHUMHU HOHHTI/IHMI/I), HCIIOJB30BATh ITOHATHUA JJIsA 00BACHEHHS OTACIBHBIX
(baKTOB u }IBHCHI/IfI; BBIGI/IpaTB OCHOBAHUS U KPUTCPUU IJIA KJ'IaCCI/I(bI/II(aL[I/II/I XHUMHUYCCKHX BCUICCTB
1 XUMHYCCKHX peaKuHﬁ; YCTaHABJIIMBATb MIPUYNHHOCICACTBEHHBIC CBA3U MCKIY 00BEeKTaMH
HU3YUCHUS, CTPOUTH JIOTHUYCCKUC PACCYIKACHUA (I/IHIIYKTI/IBHBIG, JACAYKTUBHEIC, I1O aHaJ'IOFI/II/I);
J€J1aTh BBIBOJBI U 3aKITFOYCHUA,

2. yMEHHEM NPUMEHSTH B NIPOLIECCE NIO3HAHMS CUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMBIE
B XMMHH, TPE0OPa30BbIBATh IIMPOKO IPUMEHSIEMbIE B XUMUU MOJI€JIbHbIE IPEICTABICHUS —
XMMUYECKHUI 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKast popMyiia U ypaBHEHHE XUMUYECKON peaKIiu
— MpH pelIeHnr y4eOHONO3HaBaTeNbHbIX 3a/ay; ¢ YYETOM ATHUX MOJIEIBHBIX MPEICTaBICHUI
BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX
BEUIECTB U XMMHYECKHUX PEaKLnil;



Bazoevimu uccnedosamenvckumu oelicmeuamu

1.

YMCHUCM UCIIOJIb30BATH MOCTABJICHHBLIC BOIMIPOCHI B KAYCCTBC NMHCTPYMCHTA IMO3HAHUS, @ TAKKC B
Ka4dyeCTBE OCHOBBI JJIsA (bOpMI/IpOBaHI/IH THITIOTE3BI 110 IMMPOBEPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX

CYXKJICHUM;

puoOpeTeHNe ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIUU U MPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB: YMEHHE HAOII0IaTh 3a X0 JOM IPOILIECCa, CAMOCTOSTENIHO TPOTHO3UPOBATH €T0
pe3ynbTaT, GopMyarupoBaTh 0000LIEHHUS U BHIBOBI IO PE3yIbTaTaM MPOBEIEHHOTO OIBITA,
UCCJICJIOBAHHUS, COCTABIISATh OTUET O IPOCIaHHOM padoTe;

Pabomoii ¢ ungpopmayuei

1.

YMEHHEM BbIOMpaTh, aHATTU3UPOBATH U HHTEPIPETHUPOBATh UH (POPMAIUIO PA3IUYHBIX BUIOB U
¢dbopM mpeacTaBiIeHuUs, TOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHOTIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOTO COJIepKaHUs, CIpaBOYHbIEe MOcoOus, pecypcsl HTepHeTa);

YMEHHEM MPUMEHSTH Pa3IMYHbIe METOBI M 3aIPOCHI IIPH MO UCKE U 0TOOpe HH(POpMAITUH U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOIAUMBIX /ISl BHIIOJIHEHUS YU€OHbBIX U TIO3HABATENbHBIX 3a/1a4
OTpeeNIEHHOT0 THIIA; PHOOPETEHUE OIBITA B 00JIACTH UCTIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH, OBJIaICHNE KYJIBTYPO aKTUBHOT'O UCIIOJIB30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CHCTEM;

YMEHHEM UCIOJIb30BaTh U aHAJIU3UPOBATh B IpOLECCE YUEOHON U UCCIIEI0BATEIbCKOMN
NeSTeNbHOCTH HH(POPMAIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIBCKOTO XO03sICTBa U TPaHCIIOpPTa
Ha COCTOSIHHE OKPYKAIOILIEH MPUPOJHON CPELBI;

Ynueepcaﬂbnblmu KOMMYHUKAMUBHbIMU oelicmeusamu

1.

YMEHHEM 3aJ1aBaTh BOMPOCHI (B X0J1€ JUAIOTa U/UJIH JTUCKYCCHH) 10 CYIIECTBY 00CYXKIaeMOi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOJIHEHHSI IPEATI0KEHHOM 3a/1a4H;

HpI/I06p€T€HI/I€ OIIbITa NPE3CHTAMN PE3YJIBTATOB BBIITOJHCHHUA XUMHUYCCKOT'O SKCIICPUMCHTA
(;1rabopaTOpHOTO OMbITA, Ja00PATOPHOI pabOTHI 10 MCCIEIOBAHNIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I103HABATEIBHON U UCCIIEOBATEIBCKOM
JeSITeNIbHOCTH MIPH PEILICHUH BOSHUKAIOLINX MPO0JIeM Ha OCHOBE Yy4€Ta OOLIMX HHTEPECOB U
COrJIacoOBaHUs MO3UIMH (00CyKAeHNs, 0OOMEH MHEHUSIMU, «MO3TOBbIE IITYPMbI» U Ip.);

Yuueepcanvnvimu pezynamusnvimu oeiicmeusamu

1.

YMEHHEM CaMOCTOSATEIBHO ONPEACTIATh LENN ACITEeNbHOCTH, INITAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATH U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JESITEIbHOCTD, BRIOUPATh
Haunbonee 3¢ (eKTUBHbIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4, KOPPEKTHPOBATh
NPEeJIOKEHHBIH alrOpUTM ACUCTBHUI MPH BHITOJIHEHUH 3a/1aHUH ¢ yIETOM MOJTy4EHHs HOBBIX
3HaHUM 00 U3y4aeMbIX 0OBEKTaX — BEUIECTBAX U PEAKIIMSIX;

2. YMCHUEM HUCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, IPCJIaracMbIC B YCJIIOBUU 3aJlaHuM.

IIpeamMeTHBbIe pe3yabTaThI

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB 110 OCBOCHHIO 00S3aTEIHFHOTO COJIEP KaHMSsI, YCTAHOBJICHHOTO
JTAHHOW MPUMEPHOU pabouelt mMPOrpaMMOi, BBIIEISIOT: OCBOSHHBIE 00 YUaIOIUMHUCS HAyYHbIE 3HAHUA,
YMEHUS U CIIOCOOBI IEUCTBHH, crienuuiecKkue A MpeaMeT HOM 0071acTH «XUMHSI», BUJIBI
JESATETHLHOCTH T10 TIOJTYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, PEOOPa30BaAHUI0 U TPUMEHEHHUIO B
Pa3IMYHBIX y4EOHBIX U HOBBIX CUTYalIUsX.

[TpeaMeTHbIC pe3yabTaThl MPEACTABICHBI [0 TOIaM 00YUCHHUS M OTPAXKAIOT CHOPMUPOBAHHOCTD Y
00yJaroUINXCs CIeTYIOIINX YMEHUM:
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1.

10.

11.

PACKpbi6ams CMBICIT OCHOBHBIX XMMUYECKUX IMOHITHIA: aTOM, MOJIEKYJIa, XAMHUYECKUH JIEMEHT,
HPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAS 1
MOJICKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI MAacca, MacCoBast JI0JIs
XMUMUYECKOTO JIEMEHTA, MOJISIPHBINA 00BEM, OKCH]I, KHCIIOTa, OCHOBAHKE, COJIb,
AJIEKTPOOTPHIATEILHOCTh, CTEIICHb OKHCIICHHS, XMMUYECKasi peaKIusl, TEIUIOBOU dPPEKT
peakiuu, KiacCu(pUKaIus peakinii, XAMHUYECKas CBsI3b, PACTBOP, MACCOBast I0JIS BEIIECTBA B
pacTBope;

UNTIOCMPUPO8amsb B3aUMOCBA3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM . 1 . 1) M IPUMEHATH 3TH
MOHATHS IIPU ONMCAHUU BELIECTB U UX IIPEBPALLCHUN;

UCNONb306aMb XUMUYECKYIO0 CHMBOJIMKY JJIS1 COCTaBICHHS (DOPMYIT BEIIECTB U YPaBHEHUI
XUMUYECKHUX PeaKIHii;

onpeoeisims BaJJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; CTETICHh OKUCIICHUS
9JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAAIICKHOCTh BEIIECTB K ONpeeIEHHOMY Kiaccy
COCIMHEHUI 10 hopMyiiaM; BUJ XUMUYECKOHN CBA3U (KOBAJCHTHAsI U MOHHAs) B HEOPTaHMUECKUX
COCUHEHUSIX;

packpvieams cmulcl Iepuoandeckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMaHKE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHX AJIEMEHTOB OT UX IOJIOKEHUS B
NEPUOIUYECKOM CUCTeMe; 3aKOHOB COXPaHEHMsI MAacChl BELIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYIISIPHOTO y4EHUsI, 3aKOHA ABOTA/IPO; ONUCLIBAMb U XAPAKMEPU3068ams TAOINIHYIO GOpPMY
[EPUOIUYECKON CUCTEMbI XUMUUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «IJlaBHas noarpymnmna (A-
rpynmna)» u «rnodounas noarpynna (b rpynna)», masble u 6osbiine

HEepUOJIbl; coomHocums 0003HAUEHUS, KOTOpBIE UMEIOTCs B Tabmuie «[lepuoauueckas cuctema
xumuueckux 31uemeHToB 1. . MenaeneeBa» ¢ UNCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMUYECKHX JIEMEHTOB (COCTaB U 3apAf siipa, o0l1ee YUCIIO 2JIEKTPOHOB U paclpe/ieieHue UX 110
AJIEKTPOHHBIM CIIOSIM);

Kaaccupuyupoeams XAMUYECKHE JIEMEHTbI; HEOPIraHWYECKHE BEIECTBA; XUMHUUECKUE peaKIu
(10 YKCy ¥ COCTaBY Y4acTBYIOUIUX B PEAKIIMHU BEILECTB, 10 TEMIOBOMY 3P (eKTY);

Xapakmepu3zosams (Onucbléamsy) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIKAasl OIMCAHUE IIPUME PaMU MOJIEKYJIAPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKHUX
peakuuii;

npocHO3Uposambsv CBOIiCTBa BCIICCTB B 3aBUCMMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa, BO3MOKHOCTU
MMPOTCKaHUA XUMHUYCCKUX MPE BpaHleHI/IfI B PA3JIMYHBIX YCIIOBUSAX;

6bl4UC/IAiMb OTHOCUTCIIbHYIO MOJICKYIISIPHYIO U MOJIAPHYHO MAaCChl BEIICCTB; MACCOBYIO J10JITO
XHUMHUYECKOI'O 3JICMCHTA 110 (bopMyne COCANHCHUSA; MaCCOBYIO JOJIIO BEIICCTBA B paCTBOPE; IMPOBO
JAUTH paC‘-IéTBI 0 YPaBHCHHUIO XUMHUYECKON pCaKknuuu;

npuMeHsmb OCHOBHBIE ONEPAIlU MBICTUTEILHON EATEIbHOCTH — aHaJIN3 U CUHTE3, CPaBHEHUE,
000011eH1e, CHCTEMAaTHU3aINIo, KIIacCU(DUKAIINIO, BRISBIICHHE PUYUHHOCIICICTBEHHBIX CBSI3E€H —
JUIS U3YYEHUSI CBOICTB BEIIECTB M XUMUYECKUX PEAKIUI; €CTECTBEHHOHAYYHBIE METOIBI
MO3HAHMS — HAOJIOJICHUE, H3MEPEHUE, MOJICITMPOBAHKE, YKCIIEPUMEHT (peabHBIA 1
MBICIICHHEIHN);

cnedoeamy NMpaBUIIAM MOJIb30BaHUA XUMUYECKOH MOCYA0H U 1a00paTOPHBIM 000pyI0OBaHUEM, A
TaKXKe MpaBUiIaM OOpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITIOJTHEHHUIO
71a00paTOPHBIX XUMHUUECKUX OIBITOB 10 MOIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(BoIOpOZa M KUCIIOPOJa), IPUTOTOBICHUIO PACTBOPOB C ONPEAEIIEHHON MacCcOBOM 1oyei
PacTBOPEHHOIO BEILECTBA; IUIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCTIEPUMEHTHI 10
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PacIo3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MTOMOIIBI0 HHAUKATOPOB (JIAKMYC,
dhenondTanenH, METUIIOPAHXK U JIP.).

9 KJIACC

1.

10.

PACKpbleams cMblCl OCHOBHBIX XMMUUYECKUX MOHATUN: XUMUYECKUN AIIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHULIATEIHLHOCTD, CTETIEHb OKUCIICHHUS, XUMUYECKas PEaKIHsl, XUMHUYeCKasl CBSI3b,
Ter1oBoi 3 PeKT peakunu, MOJIb, MOJISIPHBIN 00bEM, PACTBOD; IIMEKTPOIHUTHI, HEITEKTPOIUTHL,
ANEKTPOJIUTUUECKAS TUCCOLMALUS, PeaKIIM HOHHOTO 0OMeHa, 00paTuMble U HeoOpaTHUMbIe
peaxium, OKUCIUTETbHOBOCCTAHOBUTEIbHBIEC PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEb, OKUCIICHUE
Y BOCCTAHOBJICHHUE, aJUIOTPOIUS, aMPOTEPHOCTh, XUMUYECKasl CBSI3b (KOBaJICHTHAs, HOHHAS,
MeTaJlJINuecKast), KpUcTaJUInuecKas pemeTKa, KOppo3usi MeTaioB, CILIaBbl; CKOPOCTh
XUMHUYECKOH peaKIuu, nmpeaenbHo qonyctuMas Kol nenTpanus (11J1K);

UNTIOCMPUPO8ams B3aUMOCBS3b OCHOBHBIX XUMHUYECKMX MOHATHH (CM. 11.1) U IPUMEHSTb 3TH
MOHATHSA IIPU ONMCAHNUU BELIECTB U UX IIPEBPALLCHUN;

UCNOIb306aMb XUMUYECKYIO CUMBOJIUKY Ui COCTaBlIeHUs! ()OPMYII BELIECTB U YPaBHEHUI
XAMHYECKUX PEAKIIHil;

onpedensimb BAJIEHTHOCTb U CTEIIEHb OKUCICHUSI XUMUYECKUX IEMEHTOB B COETUHEHUSIX
Pa3IMYHOrO COCTAaBa; MPUHAJICKHOCTD BELIECTB K ONPEACIEHHOMY KJIaCCy COCAMHEHUN 10
dbopmynaM; BUa XUMHYECKOHN CBSI3U (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAas) B HEOPTaHMYECKUX
COEIMHEHMSIX ; 3apsij] MOHA 110 XUMUYECKOH (popmyIie; XapakTep Cpelibl B BOJHBIX PacTBOpax
HEOPTraHWYECKHUX COCAMHEHHUH, TUIl KPUCTAIUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpuléams cmbic NEpUOANYECKOro 3akoHa . 1. MenneneeBa u 1eMOHCTPUPOBATh €T0
HNOHUMAHHUE: ONUCHIBAMb U XAPAKMEPU306ams TAOJINYHYIO (POPMY NEPHOAUUYECKON CHCTEMBI
XMMUYECKHX 3JIEMEHTOB: Pa3jInyaTh MOHATHS «IJ1aBHAas NoArpynna (Arpymnmna)» u «1o0o4YHas
noarpynmna (bpymnna)», Manble 1 00JbIINE IEPUOBL; COOMHOCUMb 0003HAUYEHHUS, KOTOPBIE
UMEIOTCS B IEPUOMUECKON TaliHIle, ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB
XMMUYECKHX JIEMEHTOB (COCTaB U 3apA] sipa, o0l1ee YUCIIO JIEKTPOHOB U paclpeieieHue UX 110
3JIEKTPOHHBIM CII0IM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB JIEMEHTOB U
UX COCIMHEHUH B IIPE/iesIax MAJIbIX IIEPUOJOB U TTIaBHBIX IMMOATPYII C Y4ETOM CTPOCHUS UX
aTOMOB;

KJldCCZ/l(ﬁMIz}MPOGClWlb XUMHYCCKUEC DJICMCHTBI; HCOPraHM4YCCKUEC BEIICCTBA, XUMUUCCKHUE PCAKIIUU
(HO YUCIY U COCTABY YUACTBYIOIIUX B PCAKIINU BCUICCTB, 110 TCIIJIOBOMY 3(1)(1)eKTy, 1O UBMCHCHUIO
CTEIICHEH OKHMCIICHUS XUMHUICCKHUX BHGMCHTOB);

Xapaxmepu3oeams (ONuUCvl8amy) 00IINE XUMUYECKUE CBOWCTBA BEIIECTB PA3JIMUYHBIX KJIACCOB,
MOATBEPKAAsl ONMUCAHUE TPUME PAMH MOJIEKYISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKUX PEaKIIHil;

cocmaenAams YPaBHEHUs DIIEKTPOJIMTUYECKOU TUCCOLUALMN KUCIIOT, LEJI0YEH U COJIEH; ITIOTHBIC U
COKpalIEHHbIE YPaBHEHUSI peakuii HOHHOTO OOMEHa; YpaBHEHMsI peakluid, IO TBEPKIAI0IINX
CYILLECTBOBAHUE IEHETUYECKOM CBSA3M MEXKAY BELIECTBAMU Pa3IUYHBIX KJIACCOB;

packpwiéams CyIIHOCTb OKUCIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIIUN TOCPECTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKuil;

NpOCHO3UPO6amMb CBONCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI; BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAILEHUH B pa3UYHbIX YCIOBUSAX;
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11. gbiuucnsams OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MAaCChl BELIECTB; MaCCOBYIO JONIIO
XMMHYECKOT0 3JIEMEHTa 10 (hop MyJie COeIMHEHMSI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMUUYECKOU PEAKIIUH;

12. creoosams mipaBuiIaM MOJIb30BAHMS XUMHUYECKON TIOCYIOU U TAOOPAaTOPHBIM 000PY/IOBAaHHEM, &
TaKXKe MMpaBujaM OOpaIeHHs C BEIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMHU 10 BBITTOJTHEHUIO
1a060PaTOPHBIX XMMHUYECKUX OMBITOB TIO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKuciioro rasa);

13. nposooums peakuuu, NOATBEPKIAAIOUINE KAYECTBEHHBIN CO CTAB PA3JIMUHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpU OpOMUI, MO, KapOoHaT, pocdar, cuaukar, cynbdar,
THAPOKCUANOHBI, KATUOHBI aMMOHUA 1 MOHBI U3YUCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIUC B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIICCTB;

14. npumensims OCHOBHBIE OIIEPALUK MBICIUTEIbHOMN €ATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
O606IJ.[€HI/IG, CUCTCMATHU3AlINI0, BBIABJICHUC MTPUYNHHOCIICACTBCHHBIX CBsI3EH — AJId U3Yy4YCHUSA
CBOWCTB BEILLECTB U XUMUYECKUX PEAKIIHIi; €CTECTBEHHOHAYYHbIC METO/Ibl TO3HAHUS —
HaOJIroIeHNe, U3MEPEHNE, MOJICIIMPOBAHIE, IKCIIEPUMEHT (pEeabHbIN 1 MBICJICHHBIH).

COIAEPXAHUE YYEBHOI'O ITIPEAMETA «XUMUSI» 10 TOAAM U3YUEHUSA 8 KITACC
IlepBoHayabHbIE XUMHYECKUE TOHATHS

Hpe,[[MeT XuMuM. Ponb XuMuM B JKU3HU YelloBeKa. Tena u BenjecTBa. @U3nUecKUe CBOMCTBA BEIICCTB.
ArperaTHoe cocTosiHUE BemiecTB. [IoHsITHE 0 METOAaX MO3HAHUS B XUMHUU. XHUMUS B CUCTEME HayK .
YucThle BeliecTBa U CMECH . Crioco0bl pasaciiCHusA cMecel .

ATOMBI 1 MOJICKYJIBI. Xumunueckue d1eMeHTI. CHMBOJIBI X MMHYECKUX 3JICMCHTOB. HpOCTI)IC " CIIOXXHBIC
BCIICCTBA. ATOMHOMOHCKYJ'IHPHOC Y4CHHUC.

XuMuueckas Q)opMyJIa. BaneHTHOCTh aTOMOB XMMHYECKHX BJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BCHICCTB. OrnocurenbpHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHas Macca. MaccosBas mois
XUMHUYCCKOI'o 9JICMCHTAa B COCINMHCHHU.

dusnyeckue U XUMHYECKHE SIBJIEHUS. XUMHUYECKas peakuuga u eé IMPU3HAKH. 3akoH COXPAaHCHUA MACChI
BellecTB. XUMUYeckue ypaBHeHus. Kiaccupukamms XuMUIeCKUX peakiuil (COeTnHeHus, pa3oKeHus,
3aMeIeHNs ).

XUMUYECKHUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY/0M, C MpaBUiaMH pabOoThI B 1abOpaToOpuu U
npuémamu oOparnieHus ¢ JJ1abopaTopHbIM 000PYIOBAaHUEM; U3YICHUE U ONMHCAHNE (PU3NUECKUX CBOWCTB
00pa3I0B HEOPTraHMYECKUX BEIIECTB; HaOmo1eHne pu3ndeckux (IJIaBlIeHNnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KUIICHUEC U KOHJACHCAIIHUA BOJII)I) U XUMHNYCCKUX (ropeHHe CBCYH,
MPOKATMBAHUE METHOW MPOBOJIOKH, B3aMMOCHCTBHIE MeJla ¢ KHUCIOTO) SIBIICHUH, HAOTIOACHHE U
OTHMCaHKE MPU3HAKOB MPOTEKAHMS XMMHUECKUX PeaKIuil (pa3iokeHHe caxapa, B3auMOJICHCTBUE CEPHOM
KHCIIOTHI C XJIOPHIIOM Oapusi, pa3noxeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOIeiCTBHE
xkenesa ¢ pactBopom conu meau(Il)); m3ydenne cmocoboB paszieneHus cMecei (C TOMOIIBI0 MarHnuTa,
(bunbTpOBaHME, BBIMTAPUBAHUE, TUCTUILISAINUS, XpOMaTO rpadusi), IpoBeIeHNE OYNCTKH IOBAPEHHOMN COJH;
HaOJI0/IeHNE U ONHMCaHUE Pe3yNbTaTOB MPOBEACHUS OIBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS
MAacChI; CO37JaHIe MOJIeTIel MOJIeKY (IIapOCTEPIKHEBHIX) .

BaskHeiiue npeacTaBUTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopom — anemeHT u npoctoe BemectBo. Haxoxnenne
KHCIIOpOoJia B IpUpo/ie, Pu3ndeckue U XMMHUIECKUe CBOMCTBA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoObl OMydeHs! KUCIOpoa B TabopaTopuu U MpoMblluieHHOCTH. KpyroBopot
kucnopoa B mpupojie. O30H — auioTponHast MOAUGUKALNS KHCIOPO/Ia.
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TermnoBoii A3 peKT XuMHIECKON peakluy, TEPMOXUMHUECKUE YPAaBHEHHSI, 9K30 U SHAOTEPMHUUECKUE
peakuuu. TomnuBo: yroiabs U MeTaH. 3arpsi3HEHHE BO31yXa, YCHIICHHE TapHUKOBOTo 3¢ (ekTa,
paspylLIeHHE 0O30HOBOTO CIIOH .

Bonopox — anemeHT u npocroe BemecTBo. HaxoxneHnue Bogoposa B npupoje, pusndeckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHNUE, clIocoObl rostyueHust. CocTaB KUCIOT U COJIEH .

KonnuectBo BemectBa. Mons. Monsipaast Mmacca. 3akoH ABoraapo. MonspHelid 006EM ra3oB. Pacuérsl no
XMMHYECKHM yPaBHEHUSIM.

dusndeckre cBOMCTBA BOAbL. Bosa kak pactBoputenb. PactBopbl. HackllieHHbIE U HEHACHIIEHHBIE
pacTBopbl. Pacmeopumocms eeujecms ¢ 600e.' Maccosasi 1015 BEIECTBA B PACTBOPE. XMMUUYECKHE
cBoicTBa BoAbl. CocTaB OCHOBaHMMN. Posib pacTBOPOB B IPUPOJE U B )KU3HU YesloBeKa. KpyroBopoT BoabI
B [IpUpPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOJA. OXpaHa U OUUCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranndyeckux coenunenuii. Oxcunapl. Kiaccugukamms okcuoB: coneodpasyromime
(ocHOBHBIE, KHUCIIOTHBIE, aMpOTepHbIE) U HecoaeoOpasyrouue. HomeHknaTypa okcuaoB (Mex1yHapOoaHAs
U TpuBUanbHas). GU3NUecKre u XUMUYECKHe CBOMcTBa OKcuAoB. [lomyuenue.

OcnoBanus. Knaccugukaiys ocHoBaHuil: mENOUN U HepacTBOpUMBbIe ocHOBaHMs. HoMmeHkaTypa
OCHOBaHUI (MeXAyHapoHas U TpuBHaibHas). PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBAHUH.
[Tonyuenne OCHOBaHUN.

Kucnotel. Knaccudukanus kucinor. HomeHkI1aTypa KUCIOT (MEKIyHAPOIHAS M TPUBUATIBHAS).
duznueckre U XMMUYeCKrue CBOMCTBA KUCIOT. P aktuBHocTH MetamuioB H. H. bekeroBa. [lonyuenue
KHUCIIOT.

Conu. Homenkiarypa comneit (MexayHapoiHas U TpuBUaibHas ). OU3nyecKre 1 XUMUYECKHE CBOMCTBA
coseid. CrocoObl NOTy4YEeHUs COJIEH.

I'enermyeckas cBI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COC}II/IHGHHﬁ.

XUMUYECKHH SKCTIEPUMEHT: KaueCTBEHHOE OMPE/IEIEHNE COJIEpKaHus KUCIIOpO/ia B BO3/yX€; MONTYUYEHHE,
cobupaHue, paclio3HaBaHHE U U3yUYEHUE CBOICTB KHCIOPO/a; HAOMI0eHNE B3aUMO/ICHCTBUS BEILIECTB C
KHUCJIOPOJOM U YCJIOBUSl BOSHUKHOBEHMS U MPEKPALeHNs TOpeHus (10Kapa); 0O3HaKOMIIEHUE ¢ 00pa3laMu
OKCHJIOB Y OIIMCaHHE UX CBOMCTB; MOJydyeHUE, COOMpaHue, paclio3HaBaHUE U 3Y4YE€HHE CBOICTB
BOJIOpoAa (ropeHue); B3auMoieicTeue Bogoposa ¢ okcuaom meau(ll) (Bo3smMokHO UCTonb30BaHNE
BUIEOMATEPHAJIOB); HaOII0IeHHe 00pa3I0B BEIIECTB KOJIMUECTBOM 1 MOJIb; HCClIeJOBaHUE OCOOCHHOCTEN
pacTBOpPEHMSI BEIIECTB C PA3JINYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON
MaccoBOH J0JIei pacTBOPEHHOTO BELIECTBA; B3aUMO/IEHCTBHE BOJIbI C METAJNIaMU (HATPUEM U KaJIbLIUEM )
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUATIOB); ONPEEIEHUE PAaCTBOPOB KUCIIOT U IIEI0YEH ¢ HOMOIIbIO
MH/INKAaTOPOB; UCCIIeZIOBaHKE 00Pa310B HEOPraHMUYECKUX BEIIECTB pa3 JIMYHBIX KJIACCOB; HAOII0IeHUE
MU3MEHEHUS OKpAaCKU MHAMKATOPOB B paCTBOpaxX KUCIIOT U LIEJIOYEN; N3yUEHHE B3aUMOECICTBHS OKCH J1a
Meau(Il) ¢ pacTBOpoM CEpHOM KHCIIOTBI, KMUCIIOT C METAJIJIAMU, PEAKINN HEUTPAIU3alUN; TOTyIeHUE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METaJljla IPyTrUM M3 pacTBOpa COJIU; PELICHHE
9KCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)xHelne Ki1acchl HEOPraHMYECKUX COETUHEHUI».

Ilepuoaguyeckuii 3aKOH M NEPHOAMYECKAN cHcTeMa XUMHYeCcKuX djaeMeHToB /[. . MenaeseeBa.
Crpoenne atoMoB. XuMHYecKas CBsi3b. OKHCIUTETbHO-BOCCTAHOBHTE/IbHBIC PEaKIMH.

HepBBIC IOIIBITKHA Knaccn(bmcaupm XHUMHYECKHUX AJIeMEHTOB. IloHsaTHE O rpynmax CXOAHbIX 3JICMCHTOB
(HI@.HO‘-IHBIC 1 IIECJIOYHO3EMEIIBHBIC METAJIJIbI, T'AJIOTCHBI, MHCPTHBIC I'a3bl. 3J'I€M€HTI)I, KOTOPEIC o6pa3y10T
aM(I)OTepHBIe OKCHJbI U THAPOKCUBI.

[Tepuoanueckuit 3akoH. [lepuoanyeckas cucrema xuMuueckux anemMeHToB /. 1. MenneneeBa. Bunbl
tabmuibl «[lepruoguyeckas cucrema xumuueckux snemeHToB JI. . MenaeneeBa». [leprnoasl u rpymisL.
OuU3nYECKHil CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IMEPH 0]1a U TPYIIIbI JIEMEHTA.
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Crpoenue atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnaekTponbl. CTpoeHHE IIEKTPOHHBIX 00010YeK
aTOMOB MNepBbIX 20 XUMUYECKHUX 3JIEMEHTOB niepuoandeckou cuctemsol JI. 1. Menaeneena.
XapakTepUCTHKa XUMUUYECKOTO 3JIEMEHTA I10 €r0 IOJIOKEHUIO B Iepuoandeckon cucreme /1. 1.
Meuneneesa.

3aKOHOMEPHOCTH U3MEHEHHS painyca aTOMOB XMMHUYECKHUX 3JI€ MEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKHUX CBOMCTB 110 rPpyNIaM U Neprojam. 3HaueHHue NEPUOANYECKOI0 3aKOHA U
NEPUOANYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB AJIs Pa3BUTHUS HayKu U npakTtuku. [. 1. Mennenees
— Y4EHBIN U IPAKIAHUH .

BJ'IGKTpOOTpI/IHaTeJIBHOCTB XHMHYECKUX DJIEMEHTOB. XHUMHUUECKas CBI3hb (I/IOHHaﬂ, KOBAJICHTHAs IOJIApHAA
1 KOBAJICHTHAs HCIIO JISIpHaSI). Crenenb okuciieHus. OKHUCIUTEILHOBOCCTAHOBUTEIILHEIC pcaKkuuu.
HpOHCCCBI OKHCJICHMS B BOCCTaHOBIICHUS. OKUCIIMTEIIN U BOCCTAHOBUTEIM.

XUMHUYECKUH HIKCIEPUMEHT: U3ydeHHE 00pa3LioB BEIIECTB METaJl JIOB M HEMETAJUIOB; B3aUMOJIeicTBUE
IMJIPOKCH/Ia IUHKA C paCTBOPAMU KUCIIOT U LIEJIOUEH; TPOBEIEHUE OIBITOB, WIIIOCTPUPYIOLIUX TPUMEPHI
OKHCJIMTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEHHE, peaKIu Pa3IoKeHUs, COeIUHEHMS).

MexnpenMeTHbIE CBA3U

Peanusanust MeXIIpeIMETHBIX CBSI3€H IPU U3YYEHUH XMMHHU B § KJ1acce OCYIIECTBIIIETCS Yepes
UCTIOJIb30BaHME KaK OOIINX €CTECTBEHHOHAYYHBIX TIOHSATHIA, TAK U OHSATHH, SBISIFOIMXCS CHCTEMHBIMU
JUI OTZENbHBIX NIPEAMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

O6I_HI/Ie C€CTCCTBCHHOHAYYHBIC [TOHATHA: Hay‘IHbIﬁ Q)aKT, TUIoTe3a, TCOPHs, 3dKOH, aHAJIM3, CHHTC3,
KJIaCCI/I(bI/IKaHI/Iﬂ, NEPUOANYHOCTD, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT, MOACITIUPOBAHUC, U3SMCPCHUEC, MOJICIIb,
SABJICHUC.

dusnka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAJJUOAKTUBHOCTb, MOJIEKYJIA,
AJIEKTPUUYECKHI 3apsiJi, BEIECTBO, T€JI0, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, a3, GU3nUecKue
BEJTMYMHBI, AMHULIBI U3MEPEHUS], KOCMOC, IJIaHETHI, 3BE3/1bl, CONHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILTUBO,
BOJIHBIE PECYPCHI .

9 KJIACC
BemecrBo u XUuMH4YeCKasi peakuust

[lepuoaunueckuii 3akoH. [lepuonnyeckas cucrema xumudeckux aeMenToB /1. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX JIEMEHTOB NIEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJIbLIUs U UX COETMHEHUH B COOTBETCTBUU C MOJOXKEHUEM 3JIEMEHTOB B IEPUOJNUECKON CHCTEME
U CTPOCHHMEM UX aToMOB. CTpOEHHE BELIECTBA: BUJIbI XUMUYECKOU CBS3U. THIBI KPUCTAIIINYECKUX
pEemETOK, 3aBUCHMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJIa XMMUYECKOM
CBSI3H.

Knaccudukaius 1 HoMeHKIaTypa HEOpPraHMYECKUX BEeUIeCTB (MEXIyHApOAHAS U TPUBHAIIbHASA).
XHUMHUYECKUE CBOMCTBA BEILECTB, OTHOCAIUXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX CO CIUHEHUH,
TE€HETUYECKas CBA3b HEOPraHUYECKNUX BELIECTB.

Knaccudukanus XuMudeckux peakuui 1o pa3inyHbIM IpU3HaKaM (110 YUCTY U COCTaBY y4acTBYIOIIUX B
peaKIMu BEIIECTB, MO TEMIOBOMY 3P PEKTY, 0 U3MEHEHHUIO CTETIEHEH OKUCIICHUSI XUMHUECKUX
3JIEMEHTOB, 110 00PAaTUMOCTH, 110 YYACTHIO KaTalnu3aropa). DK30 U 3HJOTEPMHUUYECKHE PEAKIINH,
TEPMOXUMHUUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xuMudeckoi peakuu. [louarue o0 0OpaTUMbIX U HEOOPATUMBIX XUMHUECKUX
peakuusix. [IoHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX peakuusix. Ilonamue o Xumuyeckom

pasnosecuu. Paxkmopul, erusOWUe HA CKOPOCHb XUMUYECKOU PeaKyuy U NOI0AHCEHUEe XUMUYECKO20 PABHO
eecusi.
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MexaHu3M OKUCIUTETbHOBOCCTAHOBUTENIBHBIX PEAKLUi (3JIEKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIBLHOW PEAKIUN).

TeOpI/IH 3HeKTpOHHTquCKOﬁ Jucconruanmnu. :‘)J'ICKT];)OJ'II/ITI)I N HEOJICKTPOJIHUTEI. KaTI/IOHBI, AHHOHBI.
Mexaau3Mm Aaucconuanvu BEUECTB C pa3JIMYHbIMU BUAAMU XAUMUYECKOH cBsA3U. CTEIICHb Jucconuanuu.
CunbHBIE U Cl1a0bIe QJICKTPOJIUTHI.

Peakuuu nonHoro oomena. ¥ cinoBust IpOTEKaHUsl PeaKkIil HOHHOTO 0OMEHaA, TIOJIHBIE U COKPALIEHHbBIE
HMOHHBIC YpaBHEHUS peakiuid. CBOMCTBa KUCIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUI 00
AIIEKTPOIUTHYECKON Arcconnayy. KauecTBeHHbIE peakuy Ha HOHBI . [lonamue o eudpoause conel .

XUMUYECKUI KCIIEPUMEHT: 03HAKOMJIEHHE C MOJIEISIMU KPUCTAININYECKUX PEIIETOK HEOPTAaHUYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aiMasa), CI0KHBIX BEILECTB (XJIOpUAa HATPHs);
UCCIIeIOBaHKUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIMy OT BO3IEUCTBUS Pa3IMYHBIX (DaKTOPOB;
UCCIIeI0BaHKE 3JICKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, POLIECCa JUCCOLMALIMN KUCIIOT, 1eI0uei U
coJieil (BO3MOXKHO MCIIOIb30BAaHUE BUJIEOMATEPHAIIOB); PO BEACHUE ONBITOB, UIUTIOCTPUPYIOIINX
NPU3HAKU NPOTEKaHUs peaki1ii HOHHOro oOMeHa (00pa3oBaHKE 0CaJIKa, BbIACICHUE Ta3a, 00pa3oBaHKe
BO/Ibl); OIIBITOB, WITFOCTPUPYIOLIUX ITPUMEPHI OKUCIU TEIbHOBOCCTAHOBUTEIBHBIX pPEeaKLMi (rOpeHue,
peaKIMu pas3IokKeHUs, COeAMHEHHs); PACIIO3HABAHNE HEOPTAHUYECKHUX BEIECTB C IIOMOLIbIO
KAueCTBEHHBIX pEaKlUii Ha HOHBI; PEILICHUE SKCIIEPUMEHTAIbHBIX 3a/1aY .

HemeTanabl M X coeTUHEHUSs

OOwas xapakTepucTika rajoreHoB. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepPHbIE CTENIEHU OKUCICHMUS.
Crpoenue u puznyeckre CBOWCTBA MPOCTHIX BENIECTB — TaJIOI€HOB. XMMHUYECKUE CBOMCTBA Ha MPUMEpPE
xJiopa (B3auMoJieiicTBUe ¢ MeTaJUIaM1, HEMeTalulaMu, 1esiouyamu). Xsopooaopoa. ColsiHast KUCIIOTa,
XUMHUYECKNE CBOMCTBA, NIOJIy4eHHE, IPUMEHEHHE. JleiiCTBIE XJIOpa U XJIOPOBOJOPO/Ia HA OPraHU3M
4esoBeKa. BaxxHelnue XI0puabl U UX HAXOKIEHUE B IPUPOJE .

O6mas xapakrepuctuka 31nemMeHToB VIArpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTENIEHU OKUCIICHHUS.

Crpoenue u puznyeckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOIa U CEpbl. AJUIOTPOITHBIE
MOJU(UKALIMK KUCIOPO/ia U cepbl. XUMHUYECKHe CBOIcTBa cepbl. CepoBOOPOI, CTPOCHHE, (GU3NUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCIIOTa,
¢u3nueckre U XMMUYeCKHUe CBOUCTBA (00IIMe KaK MpeACTaBUTENs Kilacca KUCIIOT U Crieu(pHUIecKue).
XUMHUYECKUE PEAKIINH, JISKAIHE B OCHOBE MPOMBIIIJICHHOTO CII0C00a MOTyYeHHs CEPHOM KHCIOTHI.
[Tpumenenune. Coim cepHON KUCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabpaTtnoH. HaxoxaeHue cepsl u eé
COEMHEHMH B IPUPOJIe . XUMHUUYECKOE 3arpsi3HEHNE OKPY)KAIOLIEN Cpebl COEINHEHUSIMHU CEPBI
(KMCTIOTHBIE J10%K/TH, 3arpsI3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS

OGH.IaH XapaKTCPUCTHKA 3JICMCHTOB VArpynnLL OcobeHHOCTH CTPOCHUS aTOMOB, XapaKTCPHLIC CTCIICHU
OKHCJICHUA.

A30T, pacipocTpaHeHHe B IpUpoe, GU3nuecKue U XUMUYeCKue cBoiicTBa. KpyroBopot a3zora B mpupoje
. AMMHaK, ero Gu3NYecKrue U XUMHIECKUE CBOMCTBA, TOJIy4eHHE U MpuMeHeHue. Colln aMMOHUS, UX
(busnYecKkue U XUMUYECKHe CBOICTBa, MpuMeHeHne. KadecTBeHHas peakius Ha HOHbI aMMOHUS. A30THast
KHCIIOTa, €€ MoslydeHue, Gu3ndecKkue 1 XuMHYeCKHe CBOMCTBA (001I1e KaK MpeICTaBUTeNs Kilacca
KHCIOT U cnenuduueckue. VMcrnonb3oBaHne HUTPATOB U COJICH aMMOHHSI B KAU€CTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpss3HEeHNEe OKPYKAIOIIEH CpeIbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC JTOK/IH,
3arpsi3HEHHE BO3/1yXa, OYBbI U BOJOEMOB).

docdop, annorponHsie Moanupukauu Gocdopa, puznveckue U XuMuIeckue cBoiictsa. Okcus
dbochopa(V) u dhochopnas kuciaora, GuU3nIECKre 1 XUMUIECKHE CBOMCTBA, MojydyeHue. Vcrmonp3oBanue
¢dochaToB B kKauecTBe MUHEPATIBLHBIX YIOOPCHUIA.

O6mas xapakrepuctuka aemMeHToB [V Arpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
CTCIICHU OKHMCIICHUA .
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VYraepon, axnoTponHble MOAU(UKALNY, pacIpOCTpaHEHHE B IPUPOE, GPU3NIECKUE U XUMUYECKHE
cBoiicTBa. Ancop6ius. Kpyrosopot yraeposaa B mpupoje. Okcunbl yrieposaa, ux Gu3ndeckue u
XMMUYECKHE CBOUCTBA, ACHCTBUE HA )KUBbIC OPraHU3MbI, TOJTyYCHUE U IPUMEHEHHE. DKOIOTUYECKHe
npoOJIeMbl, CBSI3aHHBIE ¢ OKcHIoM yraepoaa(IV); runoresa rmo6aabHOTO MOTETIICHNS KIINMATa;
NapHUKOBBIN 3¢ (eKT. YroapHas KHCIO0Ta U €€ CONU, X (PU3MUECKHe U XUMUYECKHUE CBOWCTBA,
noxydeHue u npuMmenenue. KauectBennas peakiys Ha KapOOHAaTHOHBI. Mcnonb3oBanne KapOOHATOB B
OBITY, MEAMLIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHavanbHbIE MOHATHS 00 OPraHNYECKUX BELIECTBAX KAK O COEAUHEHMX yriieposa (MeTaH, 3TaH,
3TWJIEH, alleTUIEH, 3TAHOJI, INIMLEPUH, YKCYCHAas KMCII0Ta). MXx cocmas u xumuueckoe

cmpoenue. TToHsiTHE 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX: XKHUpax, OeiKax, yriaeBojax — U UX POJIH B
KU3HU YeJoBeKa. Mamepuanvrhoe eOuncmeo OpeaHuyeckux u Heop2aHuueckux cOeOuHeHu.

Kpemunii, ero ¢puznueckne 1 XUMUYECKHE CBONCTBA, MOTyYeHHE U TpuMeHeHne. CoeTMHEHUs KPEMHUS B
npupoze. Odmue npectaBiaeHus o0 okcue kpeMuusi(IV) u kpemuueBoit kuciore. CHIMKATHI, UX
WCIIOJIb30BAaHUE B OBITY, MEIUIINHE,

MPOMBILUIEHHOCTH. BaoicHetiuiue cmpoumenbHble Mamepuaivl. Kepamuka, Cmekio, yemernm, 6emon, el
ezobemon. Ilpobremol b6ezonacnozo

UCNONIL308AHUSL CMPOUMENbHBLX MATNEPUATO8 8 NOBCEOHEBHOLL HCUSHU.

XUMHUYECKHUH SKCIEPUMEHT: U3YU€HHUE 00pa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI;
IIPOBEJICHNE KaU€CTBEHHBIX PEAKIMI HA XJIOPUAUOHBI U HA0JII0/IEHUE IPU3HAKOB UX MPOTEKaHUsI; OIBITHI,
oTpaxkaronue GU3nYecKue U XMMHUUECKHUEe CBOMCTBA FaJIOT€HOB U UX COeIMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); O3HAKOMIIEHHE C 00pa3liaMy XJIOPHUIOB (TAIOT€HUIOB);
O3HAKOMJIEHHE C 00pa3laMu Cepbl U e€ COeTMHEHUSIMH (BO3 MOKHO HCIIOJIB30BAHNE BUICEOMATEPUAIIOB);
HaOJroIeHNe mporecca 00yrIIMBaHMs caxapa MoJl AeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI;
U3Y4YEeHUE XMMUYECKUX CBOMCTB pa30aBIeHHON CEpHON KUCIOTHI, IPOBEICHUE KAUECTBEHHOI peakiuu Ha
cynb(aTHoH U HabII0JeHNe TpU3HaKa €€ MPOTEKaHUsl; O3HAKOMIIEHUE ¢ (PU3NYECKUMU CBOHCTBAMHU
azora, (hocdopa 1 UX COeAUHEHUN (BO3MOYKHO HCII0JIb30BaHNE BUIEOMATEPHUAIIOB), 0Opa3jaMu a30THBIX
1 ¢hochopHBIX yIoOpeHuit; moydeHne, COOupanue, paclio3HaBaHNE U H3YYCHHE CBOMCTB aMMHAKa;
NpOBE/IEHUE KAYECTBEHHBIX peaki1ii Ha MOH aMMOHUs U (ochaTHOH U N3ydyeHHE IPU3HAKOB X
NPOTEKaHNUs, B3aUMOIEHCTBIE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C ME/IbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHIEOMATEPUANIOB); U3YUYE€HUE MO/JIENEeH KpUCTAIIMYECKUX PEIIETOK anmasa, rpagura,
¢dymiepeHa; 03HaAKOMJIEHHE C ITPOLECCOM aJCOPOLIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U
YCTpOICTBOM NPOTUBOTa3a; MoIydyeHue, COOMpaHue, paclo3HaBaHUe U U3YyYE€HUE CBOICTB YIJIEKHUCIOro
rasza; MpoBe/ICHHE KAUYeCTBEHHBIX peaklnii Ha KapOOHAT U CHIIMKATHOHBI U U3Y4YEeHHE IPU3HAKOB HX
MIPOTEKaHUs; 03HAKOMJICHHUE C NMPOAYKIIMEH CHIMKATHOW MPOMBIIUIEHHOCTH; pElIeHNE
HKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeIre HeMeTauTbl U UX COCTUHEHHUS ».

MeTaiibl M UX coeAMHEHUdA

OO1mas xapakTepuCTHKAa XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU X TOJI0KEHUS B
MEPUOJNYECKON cUCTEME XUMHUECKUX AeMeHToB [[. . MenneneeBa u ctpoenus atoMoB. CTpoeHue
MeTaJlI0B. MeTanueckast CBsI3b M METAJUIMYECKAsE KPUCTAIIMYECKAs PEMIETKA. DIEKTPOXUMUYECKUN
psa HanpspKeHUH MeTaluioB. Ou3ndeckre U XMMHYecKrue cBoiicTBa MeTaioB. OO1ue crnocoosl
noJjy4eHus: MetaioB. [ToHATHE 0 KOPPO3UHM METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3HHU.
CmnaBsl (cTanb, YyryH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIIEHHOCTH.

[IlenouHBIE METAIIIBI: TIOJIOKEHHUE B IEPUOJUUYECKON CUCTEME XUMUYECKHUX 35ieMeHToB 1. 1.
MeHnneneeBa; CTpOCHHE UX aTOMOB; HaXOXKJeHHE B Mpupojae. PU3ndeckrue 1 XUMUIECKIe CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKCHUJIBI U THAPOKCUBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJIIIOB
U UX COCTMHCHUH.

[[lenoyHO3eMeENbHBIE METAIIIIBI MATHUHN U KAJIBIIUHI: MOJ0KEHNE B MEPUOIUYECKON CUCTEME XUMUYECKUX
anemeHToB [[. 1. MenneneeBa; cTpoeHue UX aTOMOB; HaX0KJI€HUE B Ipupoje. Pusznyeckue u
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XUMUYECKHE CBOMCTBAa MarHus U Kajubliusd. Baxkneiue coenuHeHus: Kaiblus (OKCUI, TUIPOKCHUL, COJIN).
JKécTkocTh BOJIBI M CTTOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUIN: TIOJIOKEHUE B MEPUOJIUYECKON cucTeMe Xxumuueckux aemeHtoB 1. 1. Menpaeneena;
CTpPOEHHE aToMa; HaXOXKJeHue B mpupojae. Dusndeckne u XMMUYECKUE CBOMCTBA aTIOMUHMUS.
AmMdoTepHbIC CBOMCTBA OKCHIA W TUAPOKCHIA ATFOMUHHS.

JKeneso: monoxeHue B NEPUOAUIECKON cUCTEME XUMUUYeCcKuX aneMeHToB J[. 1. MenneneeBa; ctpoeHue
aToMa; HaXxoXAeHue B nmpupoe. usnueckre U XuMHUUECKHe CBOMCTBA jkene3a. OKCUIbL, THIPOKCHUIBI U
conu xene3a(ll) u xxenesza(Ill), ux cocras, cBOWCTBa U MOJyUYECHHUE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3IiaMi METaJJIOB U CILIABOB, NX (DU3HUECKUMU
CBONCTBaMH; U3YUEHHUE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIH30BAHUE
BHJICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBHUSI OKCUA KAIIBITUS U HATPHS C BOJOU (BO3MOXKHO
MCITIOJIb30BAaHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI; IIPOIIECCa TOPEHUS JKee3a B
KHCJIO pojie (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); IPU3HAKOB MIPOTEKAHUS KaYE€CTBEHHBIX
peakiuii Ha HOHBI (MarHus, Kajablus, aTlOMUHMS, THHKA, skene3a(ll) u xenesa(Ill), mequ(Il));
HaOJI0JICHNE U OTIMCAHUE TIPOIIECCOB OKPAITMBAHUS TUIAMEHN MOHAMH HATPHSI, KATUS U KaJTbIIHSI
(BO3MOKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB); UCCICIOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMUHUS U THAPOKCUA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTamibl
U UX COCAUHCHUS» .

XuMHS U OKPY/KAKOIIAA cpeaa

Hosbie maTepuansl u TeXHOJIOTHH. BemecTBa u MaTepualbl B IOBCEIHEBHOM KM3HU YETIOBEKA. XUMHUS U
310poBbe. bezonacHoe ncmnonb30BaHNe BEIECTB M XUMUYECKHUX peakiuii B ObiTy. [lepBas mo mouis npu
XUMHUYECKUX 0KOTrax U OTpaBlieHUsAX. OCHOBBI KOJIOTH YE€CKOM IPAaMOTHOCTH. XUMUUYECKOE 3arpsi3HECHHE
OKpYyXarolei cpesl (peenbHas aonyctuMas konuentpanus seuiects — [1JIK). Pons xumuu B
PEIICHUH SKOJIOTUYECKHUX MPOOIIEM.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MEepepabOTKH, UX
POJIb B OBITY U IPOMBILUIEHHOCTH .

XUMHYECKUH HKCIEPUMEHT: U3ydeHHE 00pa3lioB MaTEpUaNOB (CTEKIIO, CIIIaBbl METAIJIOB, TOJIMMEPHbIE
MaTepuabl).

MemnpeuMeTmﬂe CBAA3H

Peanmaumi MCKIPCIMETHBIX CBs3EH IIpU N3Yy4CHUHU XUMHHU B 9 xmacce OCYHICCTBJIACTCA UCPE3
HCIIOJIB30BaHUEC KaK O6HII/IX CCTCCTBCHHOHAYYHBIX HOHSITI/II\/’I, TaK " HOHSITI/II\/'I, SABJOIIUXCSI CUCTEMHBIMHA
AJIsL OTACIIBHBIX MMPEAMETOB €CTCCTBCHHOHAYYHOI'O TUKJIA.

OO01ue ecTrecTBEHHOHAYYHbIE TIOHSATHUS: HAYIHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATTU3, CHHTES3,
KJ1accuukanus, nepuoIuIHOCTh, HAOTIOIEHNE, IKCIIEPUMEHT, MOICTTHPOBaHUE, U3MEPEHUE, MOJICTTb,
SIBIICHUE, TAPHUKOBBIN dPPEKT, TeXHOIOTHS, MaTepraibl. Du3nka: MaTepusi, aToM, SJIEKTPOH, MPOTOH,
HEWUTPOH, NOH, U30TOII, PaIMOAKTUBHOCTD, MOJICKYJIA, DIICKTPUIECKUI 3apsi]l, TPOBOTHUKH,
MOJYIIPOBOHUKH, TUANECKTPUKH, (DOTOIIEMEHT, HHIUKATOP, BEIIECTBO, TeN0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, Ta3, pacTBOP, PACTBOPHUMOCTD, KPUCTAIUTMYECKAs PEIIETKA, CTUIaBhI, (PU3UIECKUE
BEJIMYMHBI, EAUHUIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, buocdepa, sKOCUCTEMa, MUHEPATbHbIE YOOPEHHSI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATENbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJIE3HbIE HCKOMTaeMbIe, TOTLTUBO,
BOJIHBIE PECYPCBI.
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TemaTu4eckoe IVIAHMPOBAHNE YPOKOB XMMHH B 8 KJacce

(68 uacos, 2 yaca B HeeJI0).

Tema

KoaunuecTBo
4acoB

Koa-Bo

NpaKTU4Y€CKHU

X

Koa-Bo
KOHTPOJIbH
BIX

OcHOBHBIE
HANpaBJIeHUS
BOCIIHTATEJILHOM
JeTeILHOCTH

Pazpen 1.
BBEJIEHUE.
IMEPBOHAYAJIbHBIE
XUMHNYECKHUE
IMOHATHUA

7 9acoB

['paxxnanckoe
BOCITUTaHUE,
NaTPUOTUYECKOE
BOCIIUTaHUE
1,2

Pasznea 2.

ATOMbI
XUMHNYECKHUX

9JIEMEHTOB

9 yacos

2,5,6

Pasznea 3.
IMPOCTBIE BEILIECTBA

7 9acoB

1,2,3,4,5,6

Paznen 4.
COEJUHEHUA
XUMHNYECKHX

9JIEMEHTOB

14 yacoB

1,2,5,6

Pa3nea 5.
N3MEHEHMUS,
MPOUCXOJAIIME C
BEIIECTBAMM.

15 yacos

1,3,4,6

Paznea 6.
PACTBOPEHHE.
PACTBOPBI. PEAKIIUA
MOHHOI'O OBMEHA U
OKMCJIUTEJIBHO -
BOCTAHOBUTEJIBHBIE
PEAKIIUN.

16 gaca.

1,2,3,4,5,6

Bcero yacos

68 gacoB

18




KanengapHo — TeMaTnuyeckoe mjiiaHupoBanme. 8 «A» KJjacc.

Ne | Ne Ko Jara npoBeneHus
n/m | Y Conep:xkaHue TeMbl ypoKa JI-
po BO 10 TUTaHy o ¢akry
Ka yac
OB
Ilepeaa uemeepmo — 16 uacoes. Ilp. p. — 1.
K. p -1
PA3JIEJI 1. BBEAEHHUE. 7
IMEPBOHAYAJIBHBIE XUMHWNYECKUE
MNOHATUSA
1 1 | Beoanslii uncTpykTak Th. Xumus - 4actsb 1 05.09.2022r
€CTECTBO3HAHUS.
2 2 | [Ipenmer xumuu. Bemectsa. 1 07.09.2022 r
3 3 | IIp.p. Ne 1. «IIpaBuna TeXHUKU O€3011aCHOCTU 1 12.09.2022 r
npu padote B kabunere xumun. [Tpuémsl
oOparieHus ¢ 1a60paTOpHBIM 000PYIOBAHUEM ».
4 4 | [IpeBpaienus BemecTs. Poiab XUMUK B KU3HU 1 14.09.2022 r
YeloBeKa.
5 5 Kpartkuit ouepk uctopuu pa3BUTHs XUMHH. 1 19.09.2022 r
6 6 | Ilepuoaunueckas cuctemMa XUMHUYECKUX FJIEMEHTOB 1 21.09.2022 r
JI.1. MenneneeBa. 3HaKH XUMHUYECKHUX
AJIEMEHTOB.
7 7 | Xumnueckue Gopmyibl. OTHOCUTENIbHAS aTOMHAsS 1 26.09.2022 r
U MOJIEKYIIIpHAsi MacChI.
PA3JIEJI 2. ATOMbI XUMHUYECKHUX 9
9JIEMEHTOB
8 1 | OcHOBHBIE CBEJIEHUS O CTPOSHUU aTOMOB. 1 28.09.2022 r
9 2 | H3meHeHus B cOCTaBe sA/Iep aTOMOB XUMHUUYECKHUX 1 03.10.2022r
21eMeHTOB. M30TOIbL.
10 | 3 | CrpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB. 1 05.10.2022 r
11 4 | 3MeHeHue yucia 3JeKTPOHOB Ha BHEIITHEM 1 10.10.2022 r
HHEPTEeTUYECKOM YPOBHE aTOMOB XUMHYECKUX
JJIEMEHTOB.
12 5 | BsauMoaeiicTBHE aTOMOB 3JIEMEHTOM-HEMETAIIIOM 1 12.10.2022 r
MEXy COOOI.
13 6 | KoBanentnas monsipHas cBs3b. MeTtaymnyeckas 1 17.10.2022 r
CBSI3b
14 | 7 | O6o0uieHre u cucTeMaTu3anus 3HaHu| 1o TeMe: 1 19.10.2022 r
«ATOMBI XUMHUYECKHX JICMEHTOB»
15 | 8 | K. p.Ne1 no teme «ATOMBI XUMHUYECKUX 1 24.10.2022r
OJICMCHTOB».
16 | 9 | AHanu3 KOHTPOIBHOU PabOTHI. YTpaKHEHHs Ha 1 26.10.2022r
oIpe/ieNICeHNEe TUIa XUMUYECKON CBSA3H.
Bmopasa uemeepmyo — 15 uacos. K. p. — 1.
PA3JIEJI 3. TIPOCTBIE BEHIECTBA 7
17 1 | IIpocTeie BemecTBa — METAJLIBI. 1 07.11.2022 r
18 | 2 | Ilpoctele BemecTBa — HEMETAILIBL. 1 09.11.2022 r
19 | 3 | KomuuecTBo BeliecTsa. 1 14.11.2022
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20 | 4 | MomnspHslit 00BEM Ta30B. 3aKOH ABOTAIPO. 1 16.11.2022 1

21 5 | Pemenne 3agau ¢ MCIIOIBL30BaHUEM ITOHATHI 1 21.11.2022r
«KOJIMYECTBO BEIIECTBa», «[IOCTOSTHHAS
ABoOrazpo», «MoJIsipHasi Macca», «MOJIIPHBIN
00BEM TrazoB».

22 | 6 | O6o0ueHre U cucTeMaTU3alus 3HaHUH 110 TeMeE: 1 23.11.2022r
«[IpocTtbie BemecTBa».

23 | 7 | K. p. Ne 2 no teme «IIpocTeie BemecTBa». 1 28.11.2022 r
PA3JIEJ 4. COEAUHEHUS XUMHNYECKHUX | 14

9JIEMEHTOB

24 1 | AHanu3 KOHTPOJIbHOM paboThl. CTeneHp 1 30.11.2022 r
OKHCIICHUS ¥ BAJICHTHOCTb.

25 | 2 | Baxueiimue Kiaacchl OMHAPHBIX COSIMHEHUN — 1 05.12.2022 r
OKCHJIBI M JICTY4YHE BOAOPOIHBIC COCTUHEHHUS.

26 | 3 | OcHoBaHus. 1 07.12.2022 r

27 | 4 | Kucnotsl. PaboTa Haj MpoeKTOM 1O TeMeE 1 12.12.2022 r
«KucaoTel B IpupoJie U 1oMax».

28 | 5 | Conu. 1 14.12.2022 r

29 6 | O6o61IeHne 3HAaHUH O KJIIACCU(PUKAIINH CIIOKHBIX 1 19.12.2022 r
HEOPTaHWYICCKUX BEIIECTB.

30 | 7 | Kpucrajmnyeckue penieTKu. 1 21.12.2022 r

31 8 | Uuctsle BemecTBa u cMecu. Pabota Haj mpoeKTOM 1 26.12.2022 r
«CriocoObl pa3fenenus cMeceil, IpuMeHsIEMbIE B
OBITY»

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

32 | 9 | MaccoBas u 00beMHas 1O KOMIIOHEHTOB CMECH 1 09.01.2023 r
(pactBOpa).

33 | 10 | Pemenne 3amaud o reMe «MaccoBas U oObeMHas 1 11.01.2023 r
O CMECHU».

34 | 11 | Pemenue 3agau Ha TeMy «MaccoBast u 0ObeMHast 1 16.01.2023 r
JIOTISL pacTBOPA».

35 | 12 | Hp. p. Ne 2. [IpuroroBieHue pacTBopa caxapa 1 18.01.2023 r
pacyeT ero MacCOBOM JIOJIM B pacTBOpe». Tekymuin
HHCTpyKTax. Pemenne 3anau.

36 | 13 | O6oOuieHne u cucTeMaTH3alus 3HaHUH 10 TeMe 1 23.01.2023 r
«CoeMHEeHHS] XUMUYECKHIX DJIEMEHTOB».

37 | 14 | K. p. Ne 3 «CoennHeHUs: XUMUYECKUX 1 25.01.2023 r
QJICMCHTOB».

PA3JIEJI 5. U3BMEHEHMNSI, 15
MNPOUCXOJAIME C BEHIECTBAMMU.

38 1 | AHayim3 KOHTPOJIBHOU paboThl. DU3NUECKHE 1 30.01.2023 r
SIBIICHUS] B XUMUHU.

39 2 | Ip. p. Ne 3. «<HaGnronenus 3a U3MEHEHUSIMH, 1 01.02.2023r
MPOUCXOISIIINE C TOPALIEH CBEYOM». TeKymmmii
UHCTPYKTaX.

40 | 3 | XuMHUYECKHE pEeaKI1H. 1 06.02.2023 r

41 | 4 | p.p. Ne 4. «IIpuzHaKy XUMHUYECKUX PEAKIUII». 1 08.02.2023 r

Texymuii HTHCTpyKTax. Pemenne XuMu4ecKkux
YpaBHCHHIA.
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42 | 5 | X¥MHYECKUE YPABHEHHUS. 1 13.02.2023 r
43 | 6 | CocraBieHHE ypaBHEHUI XUMUYECKUX PEAKIUIL. 1 15.02.2023 r
44 | 7 | Pacuersl 10 XMMHUUYECKUM YPABHEHUSIM. 1 20.02.2023 r
45 8 | Peakuuu paznoxeHus. 1 22.02.2023 r
46 | 9 | Peakuuu coenuHeHus. 1 27.02.2023 r
47 | 10 | Peakuuu 3amenieHus. 1 01.03.2023 r
48 | 11 | Peakuuu oOMeHa. 1 06.03.2023 r
49 | 12 | Tunel XUMHYECKHX PEAKLUK HA IPUMEPE CBOMCTB 1 13.03.2023 r
BOJIBI.
50 | 13 | O0001ene 1 cucTeMaTh3alus 3HaHU 110 TEME 1 15.03.2023 r
«3MeHeHus, IPOUCXOASIIHUE C BELECTBAMM »
51 14 | K. p. Ne 4 no teme «/3MeHeHus, TPOUCXOSIINE 1 20.03.2023 r
C BCIICCTBAMM ».
52 | 15 | Ananu3 KOHTpOJIbHOU padoThl. Pemienne 1 22.03.2023 r
XUMUYECKUX YPaBHEHUN.
Yemeepmasn uemeepms — 16 uacos. Ilp. p. — 1,
K. p -1
PA3JIEJI 6. PACTBOPEHUE. PACTBOPBI.
PEAKIIMA NOHHOI'O OBMEHA N 16
OKUCJIUTEJBHO -
BOCTAHOBUTEJIBHBIE PEAKIIUU.
53 1 | PactBopenue. PacTBOpUMOCTh BEIIECTB B BOJIE. 1 03.04.2023 r
54 2 | DaekTpoauThYecKas JUCCOLMAIlus. 1 05.04.2023 r
55 | 3 | OcHOBHBIE MOJOKEHUS TEOPUHI 1 10.04.2023 r
ANIEKTPOJINTUYECKON AUCCOLMAIINN
56 | 4 | NonHble ypaBHEHHUS. 1 12.04.2023 r
57 VYIpaxHeHUs B COCTABJICHUH ITOJIHBIX U 1 17.04.2023 r
COKpAIIlEHHBIX HOHHBIX YpaBHEHHM.
58 | 6 | Kucnotsl, ux kimaccudukaius u CBOMCTBA. 1 19.04.2023 r
59 | 7 | OcHoBaHuMs, UX KJaccu(UKaIMsI U CBOMCTBA. 1 24.04.2023 r
60 8 | Okcuapl, MX KIACCHU(HUKAIISI U CBOHCTBA. 1 26.04.2023 r
61 9 | Conu, ux kmaccuduKaIys U CBOICTBA. 1 03.05.2023 r
I'eneTnueckast CBA3b MEXIY KJlacCaMu
HEOPraHWYEeCKUX BEILECTB.
62 | 10 | OkuCAUTENHEHO — BOCCTAHOBUTEIBHBIE PEAKIUH. 1 08.05.2023 r
63 | 11 | Ip. p. Ne 5. «Pemienne skciepuMeHTATBHBIX 1 10.05.2023 r
3agau». Tekymmi nHCTpyKTaX. OBP.
64 | 12 | YupakHeHus B COCTaBIECHUH OKUCIUTENBHO- 1 15.05.2023 r
BOCCTAHOBUTEJIbHBIX PEaKIHil.
65 | 13 | O6o0uieHNe U cucTeMaTu3alus 3HaHuil 1o Kypcy 1 17.05.2023 r
XUMUH 32 § KJ1acc.
66 | 14 | HToroBasi KOHTpO/IbHAsA padoTa. 1 22.05.2023 r
67 | 15 | AHanu3 UTOTOBOM KOHTPOJIHHON PaOOTHI. 1 24.05.2023 r
68 | 16 | O6001IeHNE TPAKTHYECKUX 3HAHUI 110 KypCy 1 29.05.2023 r

XHUMHH 3a 8 KJiacc.
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Kanennapno — remaTudeckoe miaHupoanue. 8 «b» kiacc.

Ne | Ne Ko Jara npoBeneHus
n/m | Y Conep:xkaHue TeMbl ypoKa JI-
po BO 10 TUTaHy o ¢akry
Ka yac
OB
Ilepeaa uemeepmo — 16 uacoes. Ilp. p. — 1.
K. p -1
PA3JIEJI 1. BBEJIEHHUE. 7
MEPBOHAYAJIBHBIE XUMHWNYECKUE
MNOHATUSA
1 1 | Beoanslii uncTpykTak Th. Xumus - 4actsb 1 05.09.2023 r
€CTECTBO3HAHUS.
2 2 | [Ipenmer xumuu. Bemectsa. 1 07.09.2023r
3 3 | IIp.p. Ne 1. «IIpaBuna TeXHUKU O€3011aCHOCTU 1 12.09.2023 r
npu padote B kabunere xumun. [Tpuémsl
oOparieHus ¢ 1a60paTOpHBIM 000PYIOBAHUEM ».
4 4 | [IpeBpaienus BemecTs. Poiab XUMUK B KU3HU 1 14.09.2023 r
YeloBeKa.
5 5 Kpartkuit ouepk uctopuu pa3BUTHs XUMHH. 1 19.09.2023 r
6 6 | Ilepuoaunueckas cuctemMa XUMHUYECKUX FJIEMEHTOB 1 21.09.2023 r
JI.1. MenneneeBa. 3HaKH XUMHUYECKHUX
AJIEMEHTOB.
7 7 | Xumnueckue Gopmyibl. OTHOCUTENIbHAS aTOMHAsS 1 26.09.2023 r
U MOJIEKYIIIpHAsi MacChI.
PA3JIEJI 2. ATOMbI XUMHUYECKHUX 9
9JIEMEHTOB
8 1 | OcHOBHBIE CBEJIEHUS O CTPOSHUU aTOMOB. 1 28.09.2023 r
9 2 | H3meHeHus B cOCTaBe sA/Iep aTOMOB XUMHUUYECKHUX 1 03.10.2023 r
21eMeHTOB. M30TOIbL.
10 | 3 | CrpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB. 1 05.10.2023 r
11 4 | 3MeHeHue yucia 3JeKTPOHOB Ha BHEIITHEM 1 10.10.2023 r
HHEPTEeTUYECKOM YPOBHE aTOMOB XUMHYECKUX
3JIEMEHTOB.
12 5 | BsauMoaeiicTBHE aTOMOB 3JIEMEHTOM-HEMETAIIIOM 1 12.10.2023 r
MEXy COOOI.
13 | 6 | KoBanmeHnTHas noisipHasi CBs3b. MeTaminaeckas 1 17.10.2023 r
CBSI3b
14 | 7 | O6o0uieHre u cucTeMaTu3anus 3HaHu| 1o TeMe: 1 19.10.2023 r
«ATOMBI XUMHUYECKHX JICMEHTOB»
15 | 8 | K. p.Ne1 no teme «ATOMBI XUMHUYECKUX 1 24.10.2023 r
OJICMCHTOB».
16 | 9 | AHanu3 KOHTPOIBHOU PabOTHI. YTpaKHEHHs Ha 1 26.10.2023 r
OTIpe/IeIIeHNE TUTIA XUMUYECKOH CBSI3H.
Bmopasa uemeepmyo — 15 uacos. K. p. — 1.
PA3JIEJI 3. TIPOCTBIE BEHIECTBA 7
17 1 | IIpocTeie BemecTBa — METAJLIBI. 1 07.11.2023 r
18 | 2 | Ilpoctele BemecTBa — HEMETAILIBL. 1 09.11.2023 r
19 | 3 | KomuuecTBo BeliecTsa. 1 14.11.2023 r
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20 | 4 | MomnspHslit 00BEM Ta30B. 3aKOH ABOTAIPO. 1 16.11.2023 r

21 5 | Pemenne 3agau ¢ MCIIOIBL30BaHUEM ITOHATHI 1 21.11.2023 r
«KOJIMYECTBO BEILIECTBA», «[IOCTOSTHHAS
ABoOragpo», «MOJsipHas Macca», «MOJISIPHBIN
00BEM TrazoB».

22 | 6 | O6oOueHne U cucTeMaTu3alusl 3HAaHUH 110 TeMe: 1 23.11.2023 r
«[IpocTtbie BemecTBa».

23 | 7 | K. p. Ne 2 no teme «IIpocTeie BemecTBa». 1 28.11.2023 r
PA3JIEJ 4. COEAUHEHUS XUMHNYECKUX | 14

9JIEMEHTOB

24 1 | AHanu3 KOHTPOJBHOM paboThl. CTeneHb 1 30.11.2023 r
OKUCIICHUS ¥ BAJICHTHOCTb.

25 | 2 | Baxueiimue Kiaacchl OMHAPHBIX COSIMHEHUN — 1 05.12.2023 r
OKCHJIBI M JICTY4YHE BOAOPOIHBIC COCTUHEHHUS.

26 | 3 | OcHoBaHus. 1 07.12.2023 r

27 | 4 | Kucnotsl. PaboTa Haj MpoeKTOM 1O TeMeE 1 12.12.2023 r
«KucaoTel B IpupoJie U 1oMax».

28 | 5 | Conu. 1 14.12.2023 r

29 6 | O6o61IeHne 3HAaHUH O KJIIACCU(PUKAIINH CIIOKHBIX 1 19.12.2022 r
HEOPTaHWYICCKUX BEIIECTB.

30 | 7 | Kpucrajmnyeckue penieTKu. 1 21.12.2023 r

31 8 | Uuctsle BemecTBa u cMecu. Pabota Haj mpoeKTOM 1 26.12.2023 r
«CriocoObl pa3fenenus cMeceil, IpuMeHsIEMbIE B
OBITY»

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

32 | 9 | MaccoBas u 00beMHas 1O KOMIIOHEHTOB CMECH 1 09.01.2024 r
(pactBOpa).

33 | 10 | Pemenne 3amaud o reMe «MaccoBas U oObeMHas 1 11.01.2024 r
O CMECHU».

34 | 11 | Pemenue 3agau Ha TeMy «MaccoBast u 0ObeMHast 1 16.01.2024 r
JIOTISL pacTBOPA».

35 | 12 | Hp. p. Ne 2. [IpuroroBieHue pacTBopa caxapa 1 18.01.2024 r
pacyeT ero MacCOBOM JIOJIM B pacTBOpe». Tekymuin
HHCTpyKTax. Pemenue 3anau.

36 | 13 | O6oOuieHne u cucTeMaTH3alus 3HaHUH 10 TeMe 1 23.01.2024 r
«CoeMHEeHHS] XUMUYECKHIX DJIEMEHTOB».

37 | 14 | K. p. Ne 3 «CoequHeHuss XUMHUYECKUX 1 25.01.2024 r
QJICMCHTOB».

PA3JIEJI 5. U3BMEHEHMNSI, 15
MNPOUCXOJAIME C BEHIECTBAMMU.

38 1 | AHayim3 KOHTPOJIBHOU paboThl. DU3NUECKHE 1 30.01.2024 r
SIBIICHUS] B XUMUHU.

39 2 | Ip. p. Ne 3. «<HaGnronenus 3a U3MEHEHUSIMH, 1 01.02.2024 r
MPOUCXOISIIINE C TOPALIEH CBEYOM». TeKymmmii
UHCTPYKTaX.

40 | 3 | XuMHUYECKHE pEeaKI1H. 1 06.02.2024 r

41 | 4 | Ip.p. Ne 4. JIpu3HaKu XUMHUECKUX PEAKLIMI». 1 08.02.2024 r

Texymuii HHCTpyKTax. Pemenne XuMu4eckux
YpaBHCHHIA.
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42 | 5 | XuUMHUYECKUE YPAaBHEHHUS. 1 13.02.2024 r
43 | 6 | CocraBieHHE ypaBHEHUI XUMUYECKUX PEAKIUIL. 1 15.02.2024 r
44 | 7 | Pacuersl 10 XMMHUUYECKUM YPABHEHUSIM. 1 20.02.2024 r
45 8 | Peakuuu paznoxeHus. 1 22.02.2024 r
46 | 9 | Peakuuu coenuHeHus. 1 27.02.2024 r
47 | 10 | Peakuuu 3amenieHus. 1 01.03.2024 r
48 | 11 | Peakuuu oOMeHa. 1 06.03.2024 r
49 | 12 | Tunel XUMHYECKHX PEAKLUK HA IPUMEPE CBOMCTB 1 13.03.2024 r
BOJIBI.
50 | 13 | O0001ene 1 cucTeMaTh3alus 3HaHU 110 TEME 1 15.03.2024 r
«/I3MeHeHus1, MPOUCXOASIIIE C BEIIECTBAMU»
51 14 | K. p. Ne 4 no teme «/3MeHeHus, TPOUCXOSIINE 1 20.03.2024 r
C BCIICCTBAMM ».
52 | 15 | Ananu3 KOHTpOJIbHOU padoThl. Pemienne 1 22.03.2024 r
XUMUYECKUX YPaBHEHUN.
Yemeepmasn uemeepms — 16 uacos. Ilp. p. — 1,
K. p -1
PA3JIEJI 6. PACTBOPEHUE. PACTBOPBI.
PEAKIIMA NOHHOI'O OBMEHA N 16
OKUCJIUTEJBHO -
BOCTAHOBUTEJIBHBIE PEAKIIUU.
53 1 | PactBopenue. PacTBOpUMOCTh BEIIECTB B BOJIE. 1 03.04.2024 r
54 2 | DaekTpoauThYecKas JUCCOLMAIlus. 1 05.04.2024 r
55 | 3 | OCHOBHBIE NONOXKEHNS TEOPUU 1 10.04.2024 r
ANIEKTPOJINTUYECKON AUCCOLMAIINN
56 | 4 | NonHble ypaBHEHHUS. 1 12.04.2024 r
57 VYIpaxHeHUs B COCTABJICHUH ITOJIHBIX U 1 17.04.2024 r
COKpAIIlEHHBIX HOHHBIX YpaBHEHHM.
58 | 6 | Kucnotsl, ux kimaccudukaius u CBOMCTBA. 1 19.04.2024 r
59 | 7 | OcHoBaHuMs, UX KJaccu(UKaIMsI U CBOMCTBA. 1 24.04.2024 r
60 | 8 | Okcuapl, ux KiIaccu(uKalus 1 CBOMCTBA. 1 26.04.2024 r
61 | 9 | Conn, ux knaccuukanus U CBOUCTBA. 1 03.05.2024 r
I'eneTnueckast CBA3b MEXIY KJlacCaMu
HEOPTraHMYECKUX BEIICCTB.
62 | 10 | OkuCAUTENHEHO — BOCCTAHOBUTEIBHBIE PEAKIUH. 1 08.05.2024 r
63 | 11 | Ip. p. Ne 5. «Pemienne skciepuMeHTATBHBIX 1 10.05.2024 r
3amau». Texkymmit macTpyKTax. OBP.
64 | 12 | YupakHeHuUs B COCTaBIECHUH OKUCIUTEBHO- 1 15.05.2024 r
BOCCTAHOBHTEIIbHBIX PEaKITHH.
65 | 13 | O6o0meHue u cucTeMaTu3alus 3HaHU# Mo Kypcy 1 17.05.2024 r
XUMUH 32 § KJ1acc.
66 | 14 | HToroBasi KOHTpO/IbHAsA padoTa. 1 22.05.2024 r
67 | 15 | AHanu3 UTOTOBOM KOHTPOJIHHON PaOOTHI. 1 24.05.2024 r
68 | 16 | O600IeHNe TPaKTUYECKUX 3HAHUM 110 KypCy 1 29.05.2024 r

XHUMHH 3a 8 KJiacc.

24




9 KJIACC

TemaTn4eckoe IJIaHUPOBAHHUE C ONpeaecieHuEM OCHOBHBIX BU/I0B y‘lCﬁHOﬁ ACATECJIbHOCTH

Kaace: 9
Pa3nen Koa- Tembl Koa- OcHoOBHBIE BUIBI 1eITEJIHLHOCTH OcHoBHBIE
BO BO o0yuaromuxcs (Ha ypoBHe HATIPABJICHHSA
4aco 4aco| YHHBepPCAJIbHBIX y4eOHBIX IeiCTBHIl) | YHHMBepCaJIbH
B B bIX JelicTBHIl
PA3JIEJI 1. 6 | BBomHsIit 1 OObscHenue  ¢usmyeckoro cmeicaa | [larpuornyeck
O060061eHne WHCTPYKTaX Tb. aATOMHOTO (TIOpsIIKOBOTO) HOMEpa | 0O€ BOCIUTAHUE,
3HAHUH 1O Knaccudpuxanuns XUMHUYECKOTO  3JIEMEHTa,  HOMEPOB | SKOJIOTHYECKOEe
Kypcy 8 XUMHYECKAX TPYyNIBl ¥ TEpHOAa B TEPHOAMYECKON | BOCIUTAHHE
KJIacca. COEIUHEHUH cucteme /.M. Menneneena; 00bsICHEHHE 1,2,3,5,6
XumMu4ecku Knaccudpukanus 1 3aKOHOMEPHOCTU HM3MEHEHUSI CTPOCHHS
€ peaxKiuu. XUMHYCCKUX aTOMOB, CBOICTB 2JIEMEHTOB B Ipejenax
COCTMHCHUMN. MAaJbIX MEPUOJOB W TIIABHBIX MOATPYIIIL;
Knaccuduxarms 1 packpeiTie cwmbiciaa llepuoandeckoro
XUMHAUYECKUX peaKI_[I/Iﬁ 3aKOHa I[I/I Menneneena.
CKOpoCTh 1 XapakTeprucTika XUMHYECKAX
XUMHUYECKUX peaKIuii JJIEMEHTOB Ha OCHOBE WX ITOJIOKECHHS B
Katanus MEPUOJUYECKON CHUCTEME ..
K.p. No 1 MenpaeneeBa 1 0COOCHHOCTEH CTpPOCHHS
«XuMHYecKHe HX aTOMOB.
peakum»
PA3AEJ 2. |10 AHamn3 1 Ormnpezenenne BUja XUMHYECKOU CBS3H 1,2,4,5,6
XUMHYECKH KOHTPOJIBHOM B HEOPTaHUYECKUX COCIMHEHUSIX.
€ peaKkuum B paboTHL. OnpeneneHne  CTENEHH  OKUCIICHUS
pacTBopax. DNEeKTPONUTHIECKAS aToMa  JJeMeHTa B  COEJAMHCHUWH.
JUCCOLHALINL. CocraBnenue YpaBHEHHU OBP;
OCHOBHBIC 1 onpeAencHue OKUCITUTEIS u
MOJIOXKEHUS TCOPUU BOCCTaHOBUTEJISI.
ANEKTPOIIMTUIECKOM CocTaBiieHHe TIONHBIX M COKPAIeHHBIX
JTUCCOIUAIIHH. MOHHBIX ypaBHEHHH peakiuu OOMEHa;
Xumuueckue 1 | ompenenenne BO3MOXHOCTH MPOTEKAHUS
CBOICTBA KHCJIOT KaK peakiuii HOHHOTO OOMEHa.
AEKTPOIIUTOB.
Xumnueckue 1 | YMmeHue knaccupuuupoBaTh XUMAYECKUE
CBOWCTBa OCHOBaHHIA PEaKIuy 10 Pa3IUIHbIM IIPU3HAKAM.
KaK DJIEKTPOJIUTOB.
Xumuueckue 1
CBOICTBA COJIEH Kak
AJIEKTPOJIUTOB
IIpakTHyeckas 1
padota Ne 1
«Pemienue
3KCIIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
«DNEeKTpOoIUTHIECKA
ST TUCCOITHATITHSI».
Texymmit
WHCTPYKTaX.
I'maponus coneit. 1
Bonopoansiii
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IIOKa3aTeCiib.

O0o001enue u
CHCTEeMaTH3aIHs
3HAHWM II0 TEME
«XAMHYCCKHE
peakiuu B
pacTBopax»

KonTpoabhasn
padota Ne 2
«XuMHYeCKHue
peakuuu B
pacTBopax»

Ananus
KOHTPOJIbHOU
paboTHLI.
VYhpaxxHeHus Ha
pelIeHue TUapoIn3a
COJICH.

PA3JAEJ 3.
’HeMeTa.]mm
n HX
coeIMHEeHHsI.

31

OO6mas
XapaKTepUCTHKA
HEMETAJUIOB.

Pewrenue pacueTHsIx
3ajad.

OO6mras
XapaKTEPUCTUKA
snemeHToB VIIA-
TpyIIbI —
rajJoreHoB.

CoennHeHus
TraJIOTEHOB.

IIpakTnueckas
padorta Ne 2
«/3yueHre CBOMCTB
COJITHON KHCJIOTBD».
Texymuit
WHCTPYKTaX.

Xambkorensl. Cepa.

CepoBonopon u
cynbdupl.

Kucnopoansie
COEIMHEHHS CEPBI.

IIpakTH4eckas
pa6ora Ne 3
«M3yueHne CBOMCTB
CEPHOU KHUCIIOTBI».
Texymuit
MHCTPYKTaX.

OOmmas
XapaKTePUCTHKA
3JIeMeHTOB VA-
rpynmsl. A3OT.

Ammuak. Comnu
aMMOHUSL.

IIpakTH4eckas
padota Ne 4

XapakTepucTHKa ¢busnyueckux u
XUMHUYCCKUX CBOI>'ICTB HpOCTbIX BCIIICCTB
U HUX COCNUHCHUH;, TMONy4YeHUE U
coOHpaHWe KHCIOpoJa W BOJIOPOJA,
YTJICKUCIIOTO raza u aMMHAKa;
paCHO3HaBaHI/Ie OIIBITHBIM HyTeM
ra3000pa3HbIX BEIIECTB.
XapakTepucTHKa ¢busnuecKux u
XUMHUYCCKUX CBOI7[CTB BOJbI.
BrluncieHne Koau4ecTBa, 0ObEMa WIH
Macchl  BEINECTBA MO  KOJHYECTBY,
00BeMmy, Macce peareHTOB WM
MPOJAYKTOB PEAKI[HH.

Onpenenenve MIPUHAJIEKHOCTH
BEIIECTB K OIPE/ICIICHHOMY  KJaccy
COEIUHEHU; yYMEHUE Ha3bIBaTh
COETMHEHUSI N3y4YEHHBIX KJIaCCOB
HEOPraHMYEeCKHX BEIIECTB;
XapaKTepHCTHKA bu3HIecKux "
XUMHNYECCKHX CBOIICTB OCHOBHBIX
KJIaCCOB ~ HEOPraHWYECKHX  BEIIECTB:

OKCHOB, KHCJIOT, OCHOBAaHHUM, COJICH.
XapaKTepucTUKa B3aUMMOCBSI3U MEXIY
KJIaCCaMH HEOPTaHUIECCKUX COCTMHCHHM.

[IpoBenenue OITBITOB,
MOITBEPIKIAFOIINX XUMHUYECKUE
CBOIiCTBa W3YYCHHBIX KJIaCCOB
HEOPraHMYECKUX BEIICCTB;
pacro3HaBaHUe OTIBITHBIM myTeM
OCHOBHBIX KJIACCOB COCTUHCHHMIA;
IIPOBE/ICHUE peaxuuii,
TOATBEPIKIAIOIIINX Ka4yeCTBEHHBIH
COCTaB Pa3JINYHBIX BEIIECTB.

CocraBnenue ypaBHEHHI OBP;

oTpeJiesieHe OKUCITUTEIS u
BOCCTaHOBHUTEIIS.

CocrapieHue MOJHBIX U COKPAIICHHBIX
noHHbIX ypaBHeHuil PUO; onpenenenue

2,5,6
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«[lonyuenune
aMMHaKa 1 U3y4eHue
€ro CBOWCTB».
Texyuuit
HHCTPYKTaX.

CepHas KHCJIOTa U €¢
COJIH.

Kucnoponusie
COEIAMHEHHMSI a30Ta.

®docdop u ero
COCIMHECHMSI.

O6mas
XapaKTEPUCTUKA
aneMeHToB [VA-
IPYyIIbL. YIJIEPOX.

Kucnoponusie
COETUHEHHUS
yriepoaa.

IIpakTHyeckasn
padora Ne 5
«IlonyueHue
YIIIEKHUCIIOTOo rasa.
KauecTtBennas
peakuus Ha
KapOOHAT-NOHBI».
Texymuit
HHCTPYKTAX.

YrneBoaopoasl.

Kucnopoaconepxar
V€ OpTaHuYeCcKHe
COEIUHEHMUS.

Kpewmumii u ero
COEMHEHMUSI.

CunukatHas
MIPOMBINIJICHHOCTD.
Ilement. Crekio.

CunukaTtHas
MTPOMBINIJICHHOCTD.
Kepamuxka. ®apdop.

ITonyuenue
HEMETaJIJIOB.

ITonyuenue

Ba)KHEHIITNX
XUMHYECKHUX
COCIMHEHMI
HEMETAILIOB.

O00011eHUE U
CHCTEMAaTH3ALIHS
3HAHWM I10 TEME:
«HemeTamabsl 1 ux
COCIIMHCHMS»

KoHnTpoabHas
padota Ne 3
«HemeTayibl U ux
CcoeTMHEHUSI».

Ananus
KOHTPOJIBHOHN

BO3MOKHOCTH TIpoTekanus PUO.

CobOmoieHue MIPaBUIT Oe3omnacHon
paboThl TpU  TPOBEICHHU  OTIBITOB;
YMEHHUE TIOJIb30BaThcs J1a00PaTOPHBIM
000pymOBaHHEM U TIOCYIOM.
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paboTsl. Pernrenue
pacYeTHBIX 3a/1a4 Ha
pacTBOpbL. Pemenue
ypaBHEHHI
XUMHYECKUX
MpeBpaIeHUH.

Pemenne nemnoyex
XUMHAYECKUX
MpeBpaIleHUH.

Pemenue pacueTHbIX
3a/1a49 Ha U30BITOK

BEIIIECTBA.

PA3JIEJI 4. 11 Oo6mas Omnrcanre CBOMCTB TBEPIBIX, KHIKHX, 1,2,3,6
Meraibl U XapaKTePUCTUKA ra3o00pa3HbIX BEIICCTB, COCTABJICHUE

1710.4 METAJIIO0B. YpaBHEHUH  XUMHUYECKHX  pEaKIui;
coeTuHEeHHUSs XuMHYeCcKue BBISIBIICHUE MIPU3HAKOB,

CBOMCTBA METAJJIOB.
OOmmas
XapaKTEPUCTUKA
351eMeHTOB JA-
TpYIIIBL.

OO6mas
XapaKTEPUCTUKA
3neMeHToB [TA-

IPYIIIBL.

JKecTkoCTh BOAEI 1
CIIOCOOEI ee
YCTpaHEHHSI.

ATIOMUHHAH U €ro
COEIUHEHMUS.

IIpakTuyeckas
padorta Ne 6
«KecTtkocTh Boabl
Croco0bI ee
YCTpaHEHHS».
Tekymuit
WHCTPYKTaX.

Kene3o u ero
COEIMHEHMUS.

IpakTHyeckan
padota Ne 7
«Pemienue
AKCIIEPUMEHTAITBHBIX
3a]1a4 110 TeMe
«MeTauibl».
Texymuit
WHCTPYKTaX.

Kopposus merainios
U CIIOCOOBI 3aIUTEI
oT Hee. MeTallisl B
npupoze. Ilonarue o
METaJITypTrUu.

O0o00meHne n
CHCTEMAaTH3aIMs
3HAHWM I10 TEME:
«MeTabsl 1 UX
COCIMHCHMS»

CBUICTENBCTBYIOIINX O MPOTEKAHUH
XHMI/I‘IGCKOﬁ peaKHI/II/I HpI/I BBIIIOJIHCHUU
XAMHYECKOI'O OIbBITA.

CocTaBJieHHE YPaBHCHUN OKHCIUTEIBLHO
-BOCCTAHOBHUTEJIBHBIX PEaKIHii;
ompezeneHIe OKHCJIUTEIIS Hu
BocctranoBurensa. CocTaBiaeHHE IOIHBIX
A COKpALICHHBIX HOHHBIX YPAaBHEHHU
peakuuu obmena; ornpeeicHHe
BO3MOXXHOCTH  TIPOTEKAHUS  peakiuil
HOHHOI'0 OOMeEHa.

XapakTepUCTHKAa B3aUMOCBSI3H MEKIY
cocTtaBoM, cTPoeHueM H
cBOoWcTBamMm MeTayuioB.

CooOumoieHne MIpaBHII Oe3ormacHoM
paboTel MPU  TPOBEJCHUH  OIBITOB;
YMEHHE  TIOJIb30BaThCs J1TAOOPATOPHBIM
000pyI0BaHHEM U TTOCYIOM.
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KonTtpoabnas

pa6ora Ne 4
«MeTaJLIbl U UX
COETHHEHUS.
PA3JEJ 5. Ananus I'pamoTHOE OOpalieHuEe C BEIIECTBAMH B 2,4,5,6
Xumusa  u KOHTPOJBHOM [MOBCEJIHCBHOM  JKWU3HU;  IOHMMaHUE
OKPY:Kaio1l paboTHL HE00XOUMOCTH COOITrOIeHUS
as cpeaa. XHUMHYECKHH COCTaB NpeanCcCaHuii, npeJyiaraeMbIx B
TJTAHETHI 3eMITs. HHCTPYKIHUSIX 1o UCTIOJIb30BaHHIO
Oxpana JIEKapCTB, CPEACTB OBITOBOM XUMUH H JP.
OKpY>Karolen cpeJipl
OT XUMHYECKOTO
3arpsI3HCHUSL.
PA3JIEJI 6. Bemectra. OObsicHeHHEe  (UBMYECKOTO  CMBICIIA 1,2,3,4,6
0O6o001menue aTOMHOTO (mopsimKoBOTO) HOMEpA
3HAHUI Mo XUMHUYECKOTO  JJIEMEHTa,  HOMEPOB
XUMHH 32 Tpynmsl U TEpHoJa B TIEPUOTUIECKOM
Kypc CUCTEME JINGE Mengeneesa;
OCHOBHOM 0o0BsICHEHHE 3aKOHOMEPHOCTH
HIKOJIBI. W3MEHCHUS CTPOCHHUS aTOMOB, CBOMCTB
[oaroroka AJIEMEHTOB B TpefiesiaX MaJbIX IIEPHUOIOB
k 'HA U TJABHBIX MOATPYII;,  PACKpBITHE
(013). cMmeicna Ilepuogmdeckoro 3akona J[.U.
XUMHYECKUE Menzeneesa.
pEeaKIyu. XapakTepucTuka XUMHUYECKHUX
OCHOBBI JJIEMEHTOB Ha OCHOBE WX IIOJIOKCHHS B
HEOPraHM4ECKOM MEPUOIUYECKON CUCTEME J..
XM MenzeneeBa U 0COOCHHOCTEH CTPOCHUS
HTorosas HX aTOMOB.
KOHTPOJIbHAS Onpenenenne BUIa XUMUYECKOH CBS3U
paoTa. B HEOPTaHUYECKUX COCAUHEHHUSX.
I Ompenenenue  CTENEHH  OKUCIICHHS
KOHTPOJIBHOI aTomMa  dJIeMEHTa B  COCJMHEHHH.
paBoThI. CocraBnenue ypaBHEHHI OBP;
oTpe/ieTIeHHe OKHUCIIUTEIS u
BOCCTaHOBHUTEIIS.

CocTaBrieHue TOJHBIX M COKpAIllEHHBIX
HOHHBIX YpaBHEHHH peakuuu oOMeHa;
oTpesieNIeHHe BO3MOXHOCTH MPOTEKaHUS
peaxuuii HFOHHOTO oOMeHa.

YMmenne knaccupunupoBaTh XUMAYECKHE
peakyy 110 PA3IMYHBIM IPU3HAKAM.
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KanengapHo —teMaTuyeckoe mJjiaHupoOBaHHue
KanennapHo — remaTnuyeckoe miiaHupoBaHue. 9 «A» kiacc.

No | Ne Ko Hara nnpoBeneHus
n/ | yp CojnepkaHue TEMbl YpokKa -
n | OK BO IO TJIaHy o gaxry
a qac
OB
Ilepeaa uemeepmo — 16 uacoes. K. p. — 2,
Ilp. p. -1.
PA3JIEJI 1. O60611enue 3HaHuii Mo Kypcy 8 6
Kjacca. XuMU4YeCKHe peakium.
1 1 | Beoausrit unctpykrax Th. Knaccudukanus 1 105.09.2022r
XUMHUYECKUX COCAMHEHUH.
2 2 | Knaccudukanuss XkMUYECKUX COCTMHCHUM. 1 06.09.2022 r
3 | 3 | Knaccudukanus XUMAYECKUX PEaKIHi 1 ]12.09.2022r
4 4 | CKOpOCTh XUMHUYECKHX PEAKIIUM. 13.09.2022 r
5 | 5 | Karamus. 19.09.2022 r
6 | 6 | K.p.1l. «Xumuuyeckue peakuumn». 20.09.2022 r
PA3JIEJI 2. XuMnuyecKkue peakiuu B 10
pacTBopax.
7 | 1 | AHanu3 KOHTPOJIBHON paboOTHI. 1 [26.09.2022r
DNEKTPOIUTUYECKAS] TUCCOIUAIINS.
8 | 2 | OcHOBHBIE MOJIOKEHUS TEOPUH 1 [27.09.2022r
AIEKTPOIUTUIECKON AUCCOLUAIIUH.
9 | 3 | Xumuueckue CBOMCTBA KUCIOT KaK 1 ]03.10.2022r
AJIEKTPOJIUTOB.
10 | 4 | Xumuueckue CBOMCTBA OCHOBaHUM KaK 1 |04.10.2022 1
AIEKTPOJIUTOB.
11 | 5 | Xumuueckue CBOICTBA COJIEN KaK 2JIEKTPOIUTOB 1 |10.10.2022r
12 | 6 | IIpakTuueckas padora Ne 1 «Pemenue 11.10.2022 r
IKCIIEPUMEHTATBHBIX 33134 TI0 TEME
«DIEKTPOIUTHYECKAS JUCCOMaus». TeKymui
uHcTpykTax. I/1C.
13 | 7 | T'maponus coneit. BogopoaHbii moka3aTenb. 1 17.10.202 r
14 | 8 | O0oO0meHne 1 cucTreMaTh3anusa 3HaHUH 110 TEME 1 18.10.2022 r
«XUMUYECKUE PEaKIIMU B PACTBOPAX»
15| 9 | KourpoabHas padora Ne 2 «Xumuueckue 1 ]24.10.2022r
peakuuu B pacTBopax»
16 | 10 | AHanu3 KOHTPOJIBHOU pabOTHI. YTIpaKHEHHS Ha 1 ]25.10.2022r
pelIeHre THIPOIH3a CONEH.
Bmopasa uemeepmos: 16 uacos. K. p. -,
IL p. - 3.
PA3JIEJI 3. HemeTa/jibl M UX 31
COCANHCHMUA.
17 | 1 | Obmas xapakTepuUCTHKa HEMETAJIOB. 1 |07.11.2022r
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18 | 2 | Pemenue pacueTHbIX 3aa4. 1 |08.11.2022r
19 | 3 | OGmas xapakTepucTuka 3eMeHToB VIIA- 1 | 14.11.2022
TPYIIIbI — TaJIOTE€HOB.
20 | 4 | CoenuHeHHs TajJOTEHOB. 1 |15.11.2022r
21 | 5 | Ipakruueckas padora Ne 2 «M3yueHue 1 |21.11.2022r
CBOMCTB COJIIHOM KMCJIOTBI». Texyimuni
UHCTPYKTaX.
22 | 6 | Xanpkorensl. Cepa. 1 |22.11.2022r
23 | 7 | CepoBomopon u CyabhUIbL. 1 |28.11.2022 r
24 | 8 | KuciopoaHble COEUHEHHUS CEPBHI. 1 [29.11.2022 r
25 | 9 | IpakTuueckas padora Ne 3 «3yueHue 1 ]05.12.2022r
CBOMCTB CEPHOM KUCIIOThI». TeKyInii
UHCTPYKTaX. XaIbKOTE€HBI.
26 | 10 | OGmas xapakTepHUCTHKA JIEMEHTOB V A-T'PYIIIIHI. 1 ]06.12.2022r
A3oT.
27 | 11 | Ammuak. Conu aMMOHUSL. 1 |12.12.2022r
28 | 12 | IpakTuyeckas padora Ne 4 «[lonyuenue 1 |13.12.2022r
aMMUaKa 1 U3y4eHHUe ero CBOMCTB». Tekymuii
UHCTPYKTaX.
29 CepHasi KHCIIOTa U €€ COJIH. 1 ]19.12.2022r
13
30 Kucnopoansie coequnenus a3ora. 1 |120.12.2022r
14
31 docdop u ero coeTMHECHHUS. 1 ]26.12.2022r
15
32 | 16 | Pemenue pacueTHbIX 3a71a4 1 |27.12.2022r
Tpemovsa uemeepmy: 22 uaca. K. p. — 1,
IIp. p. -2.
33 OOmas xapakTepucTHka 31eMeHToB IV A- 1 109.01.2023r
17 | rpynnsl. Yrnepon.
34 Kucnopoausie coequnenus yriaepoa. 1 ]10.01.2023 r
18
35 IIpakTuyeckas padora Ne S «[lonyuenue 1 |16.01.2023r
19 | yrnekucnoro raza. KauectBeHHas peakius Ha
KapOOHAT-MOHBI». TeKyIMi HHCTPYKTaX.
36 VYTIeBo10poabl. 1 17.01.2023 r
20
37 Kucnopoaconepxariie oprannueckue 1 |23.01.2023r
21 | coenuHeHusI.
38 Kpemuuii u ero coenHeHus. 1 24.01.2023 r
22
39 CunukaTHasi IPOMBIIIEHHOCTD. [{emMeHT. 1 [30.01.2023r
23 | Crexkuo.
40 CunmkaTHasi mpoMblIeHHOCTh. Kepamuka. 1 |31.01.2023 r
24 | dapdop.
41 ITony4yenue HeMETAILIOB. 1 ]06.02.2023 r
25
42 [Tonyuenue BaXXHEUITNX XUMHUYECKUX 1 [07.02.2023r
26 | coeqUHEHUN HEMETAILIOB.
43 O000111eHIE ¥ CUCTEMATH3ALMS 3HAHUH 10 TEME: 1 13.02.2023 r
27 | «HemeTaiisl U BX cCOeQUHEHUS »
44 KonTpoabnas padora Ne 3 «Hemeranabl u ux 1 | 14.02.2023 r
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28

COCIMHECHU ).

45 AHanu3 KOHTpOJIbHOU padoThl. Pemenue 1 ]20.02.2023 r
29 | pacueTHBIX 3a7a4 Ha pacTBOpbl. Pemenue
YpaBHEHUH XUMHUYECKUX MPEBPAICHUN.
46 Pelienne nenovyex XUMHUYECKUX MTPEBPALLICHUIA. 1 21.02.2023 r
30
47 Pemenue pacyeTHBIX 33734 Ha U30BITOK 1 [27.02.2023r
31 | Bemectna.
PA3JIEJI 4. MeTaJibl M X CO€UHEHHUS. 11
48 | 1 | Obmas xapakTepHCTUKA METAIIJIOB. 1 |28.02.2023 r
49 | 2 | Xumudeckue cBoricTBa MeTtayuioB. OOmas 1 ]06.03.2023r
XapaKTepUCTHKa 371eMEeHTOB [A-rpynmnsl.
50 | 3 | Obmas xapakTepucTuka syeMeHToB [IA-rpymimbr. 1 |07.03.2023 r
51 | 4 | )KecTkoCTh BOJBI M CIIOCOOBI €€ YCTPaHCHUS. 1 |13.03.2023 r
52 | 5 | AMroMHAHUH U €T0 COEINHEHUS. 1 14.03.2023 r
53 | 6 | Ilpaktuyeckasi padora Ne 6 «<KecTkocTs BOABI 1 |20.03.2023r
U CIIOCOOBI €€ yCTpaHeHHs ». Texymuit
UHCTPYKTaX.
54 | 7 | XKene3o u ero coeaIUHEHHUS. 1 21.03.2023r
Yemeepmasn uemeepmo: 14 uacoes.
K.p. -2, Ilp. p. -1.
55 | 8 | Koppo3us MeTamioB u criocoObl 3alIUThI OT HEE. 1 ]03.04.2023r
Merassl B Ipupoze.
56 | 9 | IlpakTuyeckasi padora Ne 7 «PemnieHue 1 |04.04.2023 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TeMe «MeTauTbl».
Texymuii uHCTpyKTaX. [loHATHE O METAILTYpIUM.
57 | 10 | OGoOmieHre U cUCTeMaTU3alHs 3HAHUI 110 TeMe: 1 ]10.04.2023 r
«MeTabl U UX COeTUHEHUS »
58 | 11 | KourpoabHnas padora Ne 4 «MeTaniabl 0 X 1 [11.04.2023r
COeUHEHUS».
PA3JIEJI 5. Xumus u okpy:kawuias cpeaa. 2
59 | 1 | AHanu3 KOHTPOJBHON pabOThl. XUMHUYECKHHA 1 | 17.04.2023
COCTaB IUIAHETHI 3eMJI.
60 | 2 | Oxpana oKpyXaroien cpeabl 0T XUMUUYECKOTO 1 | 18.04.2023 r
3arpsi3HEHHUS.
PA3JIEJI 6. OG001mieHue 3HAHMI O XuMUM 32 | 8§
KYpc ocHOBHOI1 mKoJbl. [Toaroroska k 'MA
(019).
61 1 | BemectBa. CTpoeHue BemecTBa. XUMHYECKast 1 24.04.2023 r
CBSI3b.
62 | 2 | Knaccuduxanus HeOpraHMueCK1X BEIIECTB. 1 |25.04.2023
63 | 3 | Knmaccudukanmst XkMUUECKUX PEaKIIHiA. 1 ]02.05.2023r
64 | 4 | Peaknuu nonnoro oomena. OBP. 08.05.2023 r
65 | 5 | OCHOBBI HEOPTAHUIECKON XHUMHH. 15.05.2023 r
66 | 6 | XuMHuueckue CBOMCTBA CIOKHBIX BEIIECTB. 1 ]16.05.2023 r
67 | 7 | UtoroBasi KOHTpPoOJibHasI padoTa. 1 ]22.05.2023 r
68 | 8 | AHamu3 UTOrOBOW KOHTPOJIBHOUM paOOTHI. 1 ]23.05.2023r
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KanengapHo —teMaTuyeckoe mJjiaHupoOBaHHue
KanennapHo — remaTudeckoe miaHuposanue. 9 «b» kiaacc.

No | Ne Ko Hara npoBenenus
n/ | yp CojnepkaHue TEMbl YpokKa -
n | OK BO IO TJIaHy o gaxry
a qac
OB
Ilepeaa uemeepmo — 16 uacoes. K. p. — 2,
Ilp. p. -1.
PA3JIEJI 1. O60611enue 3HaHuii Mo Kypcy 8 6
Kjacca. XuMU4YeCKHe peakiuum.
1 1 | Beoausrit unctpykrax Th. Knaccudukanus 1 105.09.2022r
XUMHUYECKUX COCAMHEHUH.
2 2 | Knaccudukanuss XkMUYECKUX COCTMHCHUM. 1 06.09.2022 r
3 | 3 | Knaccudukanus XUMAYECKUX PEaKIHi 1 ]12.09.2022r
4 4 | CKOpOCTh XUMHUYECKHX PEAKIIUM. 13.09.2022 r
5 | 5 | Karamus. 19.09.2022 r
6 | 6 | K.p.1l. «Xumuuyeckue peakuumn». 20.09.2022 r
PA3JIEJI 2. XuMuyeckue peakuuu B 10
pacTBopax.
7 | 1 | AHanu3 KOHTPOJIBHON paboOTHI. 1 [26.09.2022r
DNEKTPOIUTUYECKAS] TUCCOIUAIINS.
8 | 2 | OcHOBHBIE MOJIOKEHUS TEOPUH 1 [27.09.2022r
AIEKTPOIUTUIECKON AUCCOLUAIIUH.
9 | 3 | Xumuueckue CBOMCTBA KUCIOT KaK 1 ]03.10.2022r
AJIEKTPOJIUTOB.
10 | 4 | Xumuueckue CBOMCTBA OCHOBaHUM KaK 1 |04.10.2022 1
AIEKTPOJIUTOB.
11 | 5 | Xumuueckue CBOICTBA COJIEN KaK 2JIEKTPOIUTOB 1 |10.10.2022r
12 | 6 | IIpakTuueckas padora Ne 1 «Pemenue 11.10.2022 r
IKCIIEPUMEHTATBHBIX 33134 TI0 TEME
«DIEKTPOIUTHYECKAS JUCCOMaus». TeKymui
uHcTpykTax. I/1C.
13 | 7 | T'maponus coneit. BogopoaHbii moka3aTenb. 1 17.10.202 r
14 | 8 | O0oO0meHne 1 cucTreMaTh3anusa 3HaHUH 110 TEME 1 18.10.2022 r
«XUMUYECKUE PEaKIIMU B PACTBOPAX»
15| 9 | KourpoabHas padora Ne 2 «Xumuueckue 1 ]24.10.2022r
peakuuu B pacTBopax»
16 | 10 | AHanu3 KOHTPOJIBHOU pabOTHI. YTIpaKHEHHS Ha 1 ]25.10.2022r
pelIeHre THIPOIH3a CONEH.
Bmopasa uemeepmos: 16 uacos. K. p. -,
IL p. - 3.
PA3JIEJI 3. HemeTa/jibl M UX 31
COCANHCHMUA.
17 | 1 | Obmas xapakTepuUCTHKa HEMETAJIOB. 1 |07.11.2022r
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18 | 2 | Pemenue pacueTHbIX 3aa4. 1 |08.11.2022r
19 | 3 | OGmas xapakTepucTuka 3eMeHToB VIIA- 1 |14.11.2022r
TPYIIIbI — TaJIOTE€HOB.
20 | 4 | CoenuHeHHs TajJOTEHOB. 1 |15.11.2022r
21 | 5 | Ipakruueckas padora Ne 2 «M3yueHue 1 |21.11.2022r
CBOMCTB COJIIHOM KMCJIOTBI». Texyimuni
UHCTPYKTaX.
22 | 6 | Xanpkorensl. Cepa. 1 |22.11.2022r
23 | 7 | CepoBomopon u CyabhUIbL. 1 |28.11.2022 r
24 | 8 | KuciopoaHble COEUHEHHUS CEPBHI. 1 [29.11.2022 r
25 | 9 | IpakTuueckas padora Ne 3 «M3yueHue 1 ]05.12.2022r
CBOMCTB CEPHOM KUCIIOThI». TeKyInii
UHCTPYKTaX. XaIbKOTEHBI.
26 | 10 | OOGmas xapakTepHUCTUKA 3JIEMEHTOB V A-T'PYIIIIHI. 1 ]06.12.2022r
A3oT.
27 | 11 | Ammuak. Conu aMMOHUSL. 1 |12.12.2022r
28 | 12 | IpakTuyeckas padora Ne 4 «[lonyuenue 1 |13.12.2022r
aMMUaKa 1 U3y4eHHUe ero CBOMCTB». Tekymuii
UHCTPYKTaX.
29 CepHasi KHCIIOTa U €€ COJIH. 1 ]19.12.2022r
13
30 Kucnopoansie coequnenus a3ora. 1 |120.12.2022r
14
31 docdop u ero coeTMHECHHUS. 1 ]26.12.2022r
15
32 | 16 | Pemenune pacueTHbIX 33124 1 ]27.12.2022r
Tpemovsa uemeepmy: 22 uaca. K. p. — 1,
IIp. p. -2.
33 OOmas xapakTepucTHka 31eMeHToB IV A- 1 109.01.2023r
17 | rpynnsl. Yrnepon.
34 Kucnopoausie coequnenus yriaepoa. 1 |10.01.2023 r
18
35 IIpakTuyeckas padora Ne S «[lonyuenue 1 |16.01.2023r
19 | yrnekucnoro raza. KauectBeHHas peakius Ha
KapOOHAT-MOHBI». TeKyIMi HHCTPYKTaX.
36 VYTIeBo10poabl. 1 17.01.2023 r
20
37 Kucnopoaconepxariie oprannueckue 1 |23.01.2023r
21 | coenuHeHusI.
38 Kpemuuii u ero coenHeHus. 1 24.01.2023 r
22
39 CunukaTHasi IPOMBIIIEHHOCTD. [{emMeHT. 1 [30.01.2023r
23 | Crexkuo.
40 CunmkaTHasi mpoMblIeHHOCTh. Kepamuka. 1 |31.01.2023 r
24 | dapdop.
41 ITony4yenue HeMETAILIOB. 1 ]06.02.2023 r
25
42 [TonyueHnue BaXXHEUITNX XUMHUYECKUX 1 [07.02.2023r
26 | coeqVHEHU HEMETAILIOB.
43 O000111eHIE U CUCTEMATH3aLMs 3HAHUH 10 TEME: 1 13.02.2023 r
27 | «HemeTaiisl U BX cCOeQUHEHUS »
44 KonTpoabnas padora Ne 3 «Hemeranabl u ux 1 | 14.02.2023 r
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28

COCIMHECHU ).

45 AHanu3 KOHTPOJIbHOU paboThl. Pemienue 1 ]20.02.2023 r
29 | pacueTHBIX 3aJa4 Ha pacTBOpkl. Pemenue
YpaBHEHUH XUMUYECKUX MPEBPAIICHUN.
46 Pelienne nenovyex XUMHUYECKUX MTPEBPALLICHUIA. 1 21.02.2023 r
30
47 Pemenue pacyeTHBIX 33734 Ha U30BITOK 1 [27.02.2023r
31 | Bemectna.
PA3JIEJI 4. MeTaJibl M UX COeIMHEHUS. 11
48 | 1 | Obmas xapakTepHCTUKA METAIIJIOB. 1 |28.02.2023 r
49 | 2 | Xumudeckue cBoricTBa MeTtayuioB. OOmas 1 ]06.03.2023r
XapaKTepUCTHKa 371eMEeHTOB [A-rpynmnsl.
50 | 3 | Obmas xapakTepucTuka syeMeHToB [IA-rpymimbr. 1 |07.03.2023 r
51 | 4 | )KecTkoCTh BOJBI M CIIOCOOBI €€ YCTPaHEHHUSI. 1 |13.03.2023 r
52 | 5 | AnroMHAHUH U €T0 COEINHEHUS. 1 14.03.2023 r
53 | 6 | Ilpaktuyeckasi padora Ne 6 «<KecTkocTs BOABI 1 |20.03.2023r
U CIIOCOOBI €€ yCTpaHeHHs ». Texymuit
UHCTPYKTaX.
54 | 7 | XKene3o u ero coeaIUHEHHUS. 1 21.03.2023r
Yemeepmasn uemeepmo: 14 uacoes.
K.p. -2, Ilp. p. -1.
55 | 8 | Koppo3us MeTamioB u criocoObl 3alIUThI OT HEE. 1 ]03.04.2023r
Merassl B Ipupoze.
56 | 9 | IlpakTuyeckasi padora Ne 7 «PemnieHue 1 |04.04.2023 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TeMe «MeTauTbl».
Texymuii uacTpyKTax. Ilonstiue o Meramnypruu.
57 | 10 | OGoOmieHre U cUCTeMaTU3alHs 3HAHUI 110 TeMe: 1 ]10.04.2023 r
«MeTabl U UX COeTUHEHUS »
58 | 11 | KourpoabHnas padora Ne 4 «MeTaniabl 0 X 1 [11.04.2023r
COeUHEHUS».
PA3JIEJI 5. Xumus u okpy:kawuias cpeaa. 2
59 | 1 | AHanu3 KOHTPOJBHOU pabOThl. XUMHUYECKUI 1 | 17.04.2023
COCTaB IUIAHETHI 3eMJI.
60 | 2 | Oxpana oKpyXaroien cpeabl 0T XUMUUYECKOTO 1 | 18.04.2023 r
3arpsi3HEHHUS.
PA3JIEJI 6. OG001mieHue 3HAHMI 10 XuMUM 32 | §
KYpc ocHOBHOI1 mKoJbl. [Toaroroska k 'MA
(019).
61 1 | BemectBa. CtpoeHue BemecTBa. XUMHUECKast 1 24.04.2023 r
CBSI3b.
62 | 2 | Knaccuduxanus HeOpraHMueCK1X BEIIECTB. 1 |25.04.2023
63 | 3 | Knmaccudukanmst XkMUUECKUX PEaKIIHiA. 1 ]02.05.2023r
64 | 4 | Peakiuu nonnoro oomena. OBP. 08.05.2023 r
65 | 5 | OCHOBBI HEOPTAHUYECKON XHUMHH. 15.05.2023 r
66 | 6 | XuMHuueckue CBOMCTBA CIOKHBIX BEIIECTB. 1 ]16.05.2023 r
67 | 7 | UtoroBasi KOHTpPoOJibHasI padoTa. 1 ]22.05.2023 r
68 | 8 | AHanu3 UTOroBOW KOHTPOJIBHOUM paOOTHI. 1 ]23.05.2023r
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TOUKA \'pocm
P JTabopaTopHble paboThl 8 knacc MNMpakTnyeckas pabota «N3ydyeHne cTpoeHus

nnameHun»
TeopeTtnyeckas YacTb: [OpeHne — CNoXKHbIN NPOLECC, CONPOBOXAALUNNCS BblAENEHNEM IHEPTNN, KaK
npaewvso, B BUAe Tenna u ceeta. PasnuyaioT roMoreHHoe ropeHme (Hanpumep, npy paboTte rasoBon
ropernkmu), u reTeporeHHoe ropeHne (HanpumMep, ropeHne cnmpTa u Cyxoro roptoyero). B paccmMoTpeHHbIX
npumepax nrams UMeeT CXOAHOe CTpoeHue. B HEM MOXHO BbIAENUTL TPU YacCTMW.

BHYTpEHHUI KOHYC TEMHOrO LiBETA (B CIlydae ra3oBoW ropesikm CMHEro LiBETa) C HU3KOM TeMnepaTypon ~
300—500 °C. 3gecb npoucxoanT NcnapeHne 1 pasnoXeHne roproyero BeLLecTsa.

CpenHun BOCCTaHOBUTENNbHbIA KOHYC COCTOUT U3 CMECU BO3ayXa U ropsiLlero rasa. 34ecb Nofd BrMSHUEM
6onee Bbicokon Temnepatypbl (1500—1800 °C) npoaykTbl UCMAPEHMS N PA3TIOXKEHNS FOPHOYMX BELLECTB
aKTMBHO pearuvpyroT ¢ kucrnopogom. Ecnu yacTtb yrnepona octaércs cBOOOOHONM, TO ero Menbyanine
YacTuLbl packanstoTcs U NpUaaloT NIlameHn pkoe cBedYeHne. ATa YacTb NnameHn dorata yrapHbiM ra3om
CO — curbHbIM BOCCTAHOBUTENEM, MO3TOMY €€ Ha3blBalOT BOCCTAHOBUTENBHON. Touka Hanbonee BbICOKOM
TemnepaTypbl HAXOOUTCA Ha OCTPUE BOCCTAaHOBUTENBHOIO KOHYCa.

BHeLLHWUIA OKMCNNTESBHLIN KOHYC 00pasyeT HEBUOMMYIO 0DO0IOUKY, OKpY>KaoLLYHO nnamsi. 3gechb nog
BIUSHUEM 3HA4YUTENbHOro I'Ipl/ITOKa KMCNIOpOA@ BO3AyXa MPOMCXOAT NOMHOE OKUCTIEHIE FOPIOYEro BeLLecTsa [0 c02 MH20 (MPV FOPEHI CYXOro ropIoYero Ha OcHOBe

yeoreonura TaOKE 0OpasyeTcst N2). Mpu 3Tom ocTaéTcsa n3bbITOK KUCNOpoaa, KOTOPbLIV NPW BLICOKOW TeMnepaType
obnagaeT BbICOKOW OKUCIIUTENBHON akTUBHOCTbLIO, MO3TOMY BHELLHAS YacTb MNaMeHU Ha3biBaeTCs
oKMcNUTENbLHON. icnonb3ysa NoaayB BO3ayxa, MOXHO YBENUYNTL TEMNEpaTypy NiiamMmeHu.

MpakTnyeckas YacTb: Llenb onbiTa: 3yuntb CTPOEHME NilaMeHu, onpeaennuTs TeMnepaTypy B pasHbIX €ro
30Hax NPV UCMOSb30BaHUM Pa3NNYHbIX MCTOYHUKOB TEMNa .

lNepeyeHb damyukoes yugpposoli nabopamopuu: [aTYNK TeMNepaTypbl
TepmonapHbli. [ononHumensHoe 06opydogaHue: LUTAaTUB C 3a>KUMOM; AepXaTenb Ans Npobupok; CNMpToBKa .
Mamepuarnbi u peakmusbl: CIMPT 3TUMNOBbIN; CYX0e roployee; ceeya.

TexHuka 6e3onacHocmu:
1. . PaboTta cBsizaHa c OTKPbITbIM MJ1aMeHEM — 6eperV|Ter oxora.

2. . Tepmonapa nocrne n3Brne4YeHns n3 nrameHu ocTbIBaeT He cpasy — bepermTech oxora. 3.B
CNUPTOBKE COOEPXUTCS roproYast >XMOKOCTb.

UHCcmpyKUyus K 8bIMNOSTHEHUIO:

1.MogknounTe BbICOKOTEMMEPATYPHbIA AATYUK (TepMonapy) K permctpaTtopy AaHHbIX (KOMMAbOTEPY).
3akpenvTe gaTyuK B LUTATMBE TaK, YTOObI €ro KOHYMK Kacancst MTuns CrMpTOBKY .

2 . 3axruTe cnupToBKy. Koraa nokasaHus cTabunmanpyroTcsi, 3anuinte 3HavyeHue Temnepartypbl Ha cxeme
nnamenu (puc. 1). 3.MNMepemellanTte aaTynk TemnepaTypbl B CReayoLLy0 TOYKY NaMeHn B COOTBETCTBUU CO
cxemoMn. [lna aToro ocnabnante MydTy 1 nepemeLlante eé (BMecTe C Nankom 1 4aT4nkom) B Hy>KHOE MECTO.
Korga nokasaHus cTabunmanpyotcsi, CHoBa 3aHOCUTE 3Ha4YeHNe TeMnepaTypbl B COOTBETCTBYIOLLIEN TOYKE Ha
CXEMY .

4 . Tak namepbTe TeMnepaTypy BO BCEX TOYKaX NriameHn, oTMeYeHHbIX Ha cxeme . 5 . [oBTopuTe AencTBuS
CO CBEYOWN N CYX1M rOpHOYUM.
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TOUKA \'pocm
E 6.06paTnTe BHMMaHMe! Mpu n3yyeHUn CTpoeHms nnaMmeHn Cyxoro roprodero

NCNonb3yeTcA 1/4 yacTtb TabneTku. Kycoqu roproyero nomMmeLwaroT Ha KepaMn4eCKyro NInTKy.

Puc. 1. Toukn nsmepeHms temnepatypbl nnaMmeHn 7 . BHecute B nnams CnMpTOBKU HA NOSIMUHYTbI MPOGUPKY.
M3BnekuTte npobupky U3 nnameHn n paccMoTpuTe €€ NOBEPXHOCTb.

8 . MNMoBTOpUTE ONBLIT CO cBeYON. Kakoro LBeTa obpasoBarcs HanéTt? Yto ato 3a BellecTBo? PesynbTaThbl
n3mepeHunin/HabnogeHnin

N cTouHNK TemnepaTypa OKomo TemnepaTypa B cpegHen TemnepaTypa B BEpXHEN

Ne TEennoThbl (*)VITVIJ'IFI (Kycqua roproqero) 4acTtu niamMmeHn 4YacTtu niamMmeHn

Yt
no

1 CnupToBka

2 Cseva

3 | Cyxoe roptoyee

Bbi800hbi:

B BbIBOgax yKa3aTb, KaKoW UCTOYHUK TENSoThI npegnoyYTuTesibHO NCNOJMIb30BATb B XUMUYECKON na6opaTop|/|M
n noyemy .

KoHmpornbHble 8orpocsi:
1 . Kakor uctodHuk nnameHn 6bin ncnonb3oBaH? 2 . Kakasa yacTb nnameHun camas ropsidas?

3 . [lo kakon MakcumarnsHoM TemnepaTypbl yaaéTcsa nporpeTb Tepmonapy? 4 . YTo ropsyee — LeHTp nrameHu
unu kpaa?

1. . lNoyemy cnupTOBKa ropuT NOYTH OECLIBETHBLIM NITAMEHEM, a cCBeYa — CBETAWMM? MOXXHO nn
ncnonb3oBaTb CBeYM B nabopaTtopum BMECTO CMIUPTOBOK?

2. . Kakne npoayKkTbl FOpeHUs OOUHAKOBbI Y CIIMPTOBKN 1 cBeYn? 7 . 3agaHue ans noarotosku k MMA,
BIMP

Mpwu HarpeBaHWN TBEPAbIX BELLECTB B NPobupke Heobxoamnmo: 1.8351Tb NPOGUPKY B PyKU 1 HarpesaTb Ty
4yacTb, rAe NeXUT BELWECTBO; 2.3aKpenuTb NPoBUPKY B LUTATMBE W HarpeBaTb Ty YacTb, FAE NEXUT BELECTBO;

=L

3.83ATb NPOOMPKY B pyKW, NPOrpeTb BCHO MPOBUPKY, a 3aTeM Ty YacCTb, rAe NeXuT
BELLECTBO; 4. 3aKpenuTb NPOOMPKY B LUTATMUBE, NPOrpeTb BCIO NPOBMPKY, a 3aTeM Ty 4acTb, rae NexT
BeLlecTBo ([MpaBunbHbIN OTBET: 4).

8.3agaHve anga passuTnst YHKLUOHANbHOW rpamoTHOCTH

B kHure Maitkna dapapes «Mctopus cBeum» aBTop ONMUCLIBAET OMbIT, KOTOPLIA OH AEMOHCTPUPOBAI Ha CBOUX
nekuusix. B nnams ceeuun oH nomeLLan n3orHyTylo CTEKNAHHYH Tpyoky. OauH KoHel, TpyOKM onyckarcs
HeJaneko oT UTUNMS, BTOPOM BLIBOAUICA HA HECKOSbKO CAHTUMETPOB OT MiiameHu. Yepes HeKoTopoe BpeMs
K KOHLLY TPYOKM MOAHOCUITN FOPSILLYIO Ny4YuHY. [osSIBNANOCh Nnams, KOTOpoe CyLLEeCTBOBAano oTAenbHO OT
nnameHun ceeyn. Kak MoXHO 0OBbACHUTb 3TO SABNEHne?

OtBeT: B aTon yactn nnameHn nponcxoanTt ucnapeHune napadura. Mapbl napadguHa Ha Bo3ayxe, npu
noaXuraHun, 3aroparoTcs.
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Puc. 2. OnbIT ¢ nnameHem cBe4n

TOUKA \'pocm ,
E LeMoHCTpauMoHHbIN aKkcnepumeHT Ne 1. «BbidesieHue u noziaouwieHue mensaa —

NpuU3HaK xumudeckoll peakuyuu»

TeopeTtuyeckas Yactb. PaboTa npoBogutcs Npu n3ydeHmn TeMbl «[TpU3HaKN XMMNYECKUX peaKkLminy.
Bbloenenuve u

nornoweHne TennoTbl, U3AMEHEHNE OKPaCKN pacTBOPOB UMK BELLECTB, BbiAENeHUe rasa sBnaTcs
OCHOBHbIMW NMPU3HaKaMy XMMUYECKNX peakLmin. Taikke uMeeT CMbICH NOBTOPUTL paboTy Npu BBEAEHWM
NOHATUSA «TenrnoBon addEKT peakunmny .

[MpakTnyeckas YacTb. Lle]'lb pa6OTbIZ npoaemMOHCTPUpPOBAaTh BblAeNeHne 1 nornoweHune Tenna npu
XUMUYECKUNX peaKkunax. CBs3aTb NokasaHus gaTtymka TemMnepaTtypbl C 0cA3aTesibHbIMU OLLYLLEHNAMMWN.

lNepeyeHb dam4ukos yugposoli nabopamopuu: oaTink TemnepaTypbl NAAaTUHOBLIN.

HononHumernbHoe ob6opydosaHue: fABa XUMUYECKMX cTakaHa (50 mn), npoMblBanka ¢ AUCTUNNUPOBAHHOMN
BOJOW, CTaKaH aNsi Crinea oTpaboTaHHbIX PaCTBOPOB.

Mamepuarnbl u peakmuebi: antoMUHUEBas NMPOBOJSIOKa Unu rpanynbl, 20%-HbI pacTBOp rMApoKcuaa HaTpus
NaOH, 10%-Hbin pacTtBop ykcycHom kucnotel CH3COOH, rugpokap6oHat HaTtpmst NaHCO3 .

TexHuka 6e3onacHocmu: 1 .PaboTaTtb B o4kax. 2.TpebyeTca cobniogeHne mep 6e3onacHocTy npu paboTe ¢
rMAPOKCMAOM HaTPUS U HarpeBaTenbHbIMU Npubopamu.

UHCcmpykuus K ebinonHeHuto: 1.B xumudecknii ctakaH Hanente pacteop wenoyn NaOH. MamepbTe ero
Temnepatypy. [oMecTuTe rpaHynbl UM NPOBOSIOKY antOMUHNA TaK, YTOObI Hag HUMKW OcTaBarncs Crou
xnagkoctun. Koraa HayHETCs peakumsl, 06paTuTe BHUMaHME LLKOSIbHUKOB Ha BblAeNeHNe rasa u yBennyeHme
Temnepatypsbl. XKenartenbHo (ecnun peakums NOET He CIULLKOM OypHO) NPOMTK MO KNaccy U AaTb LWKOJIbHUKaM
noTporaTtb CTakaH, 4Tobbl yoeanTbCs, 4To ero cogepxmmoe pasorpenocb. OTMeTbTE MakCUMarbHYH
Temnepatypy pacTtBopa. [lony4eHHbI pe3ynbTaT 3aHecuTe B Tabnuuy .

2.lNpomonTe gaTymk TemnepaTtypbl BOAOW. B cTakaH Hanente yKCyCHyI KACNOTY Ha 1/3 no BbICOTE.
N3mepbTe e€ TemnepaTypy.

Heb6onbwnmun nopunamMn HacbinbTe FI/ID,pOKap6OHaT HaTpuAa, noMmewneasa AaT4MkomMm TemMnepaTtypbl. O6paT|/|Te
BHMMaHMEe LWKOJIbHMUKOB Ha BblAENIEHNE ra3a - npnu3Hak XUMUYECKOW peakuunn. nOCMOTpI/ITe, KaK N3MeHAeTCA
TeMneparypa. OTtmeTbTE MUWHUMalbHYIKO TeMnepaTtypy pacTteopa.

MornyYeHHbIV pe3ynbTaT Y4eHVKM 3aHOCAT B Tabnuuy. Pe3ynbTaTbl M3MepeHuin /HabnoaeHni

Pearnpytouime Belwectea HavanbHas Temnepatypa MakcumanbHas/MyHMMansHas Bt
pactBopa Temnepartypa pacTeopa Te

PacTtBop Lienoun n aniomMmHuin

PacTBOp yKCyCHOI KMCNOTbI U coaa

Bbi800bI: YKkazaTb NpU3HaKN XMMUYECKUX peakumi.
KoHmporibHbie 80npochi:
1. .lNpuBegute npumepbl peakunin, NpoTeKaloLWmX ¢ BbiAeNneHeM TenmnoThl.

2. .[Ana nonydeHust HerawE€Hom N3BECTN MeN NpoKanuBaoT NPU BbICOKON Temnepatype. K kakomy Tuny
MOXHO OTHECTU 3Ty peakumio? 3.3agaHue ana nogrotosku K NMA, BIMP: Tonbko xumunyeckue
SIBNEHWS NepeyncneHsl B rpynne:

1.FopeHne cBeun, BbinageHne goXAeBbIX kKanesb, kuneHne soabl 2.CkmucaHme A6104HOro coka, cknucaHme
MOJIOKa, pacTBoOpeHMe Mena B ykcyce 3.TasiHne cHera, nnaeneHne CBUHLUA, NpoTyxaHue KypuHoro siiua
4.06pa3oBaHne TymaHa, ropeHmne BeHranbCckom cBeYn, ropeHne NpUpoaHOro rasa
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TOUKA \"POCTA
.JeMoHCTpaUunoHHbIN 3KkcnepuMeHT Ne 2. «Pa3J1oxeHue 800bl a/IeKMPUYECKUM MOKOM»

TeopeTunyeckas YyacTb. [Nepen Ha4yanomM paboTbl crnegyeT 06CyanTb CO LLKONbHMKaMMU BOMPOC: NPOCTLIM UK
CIOXHbIM BELLECTBOM siBNieTcs Boaa. MNocne BbIABMKEHWUS yYaLUMUCS PasfnUYHbIX TMNOTE3 yYUTENb NPOCUT
NpeanoXuTb BapuaHTbl X 9KCNEPUMEHTArbHOW NMPOBEPKU.

OObIYHO AaHHbIV ONbIT PEKOMEHAYIOT NPOBOAUTL B Npubope ModmaHa, yCTpONCTBO KOTOPOTo SABMSieTCS
AOCTaTOYHO CMOXHbLIM ANsi BOCbMUKNACCHMKOB. YA0bHee ero npoBoanTb B Npubope ANns onbIToB C
3NEKTPUYECKNM TOKOM, MCNonb3ys B kKavyecTBe anekTponuTa 10%-Hbli pacTBOp rMApoKcuaa HaTpus m
cTanbHble (Nny4lle HUKeNeBble) anekTpoabl. Bo n3bexaHve BCneHnBaHUs pacTBopa npu AEMOHCTpaUmm K
ANEKTPONnUTy cneayeT 4o0aBnTb 3TUIMOBLIN cNUPT (Ha 4 06bEMa pacTBopa anekTponuTta 1 06bEM 95%-Horo
pacTBopa cnvpTa) .

MpakTnyeckas YacTb. Llenb paboTbl: chopMmpoBaTh NpPeacTaBeHns y y4almxcst 06 aHanmse CroXHbIX
BELLECTB M UBMEHEHUWN MOJIEKYN CIOXHbIX BELLECTB B XOA€ XMMUYECKMX peakLmii.

HononHumernsHoe ob6opydosaHue: NpUGop ANs ONbITOB C SNEKTPUYECKUM TOKOM; UCTOYHMK NMOCTOSIHHOTO
TOKa: NPOBUPKK - 2 LIT., NPOHYMEPOBAaHHbIE; NyYNHKA; CIMPTOBKA; NPOOKN — 2 LT, MUHLET .

Mamepuarnb! u peakmusbi: cnvpT aTUNoBLIN, 10%-HbI pacTBOp Lenoyu.

TexHuka 6e3onacHocmu: PaboTaTth B oukax. TpebytoTcs cneumarnbsHble Mepbl 6e3onacHocTu npu paboTe ¢
rMOPOKCUOOM HaTPUS .

UHcmpykyus K 8binonHeHuUro: 1.3anonHmuTe aNeKTponmMTUYecKyto BaHHY Y AEMOHCTPaLMOHHbIE NPOBUpPKM
pacTBOPOM 3MeKTponuTa 3apaHee, 0o ypoka. 2.llpogemMoHCcTpupyiTe Npubop yyalimmcs, 06bacCHUTE ero
YCTPONCTBO W BKITOYNTE MOCTOSIHHbINA 3NIEKTPUYECKNIA TOK.

1. HabniogaeTcs BbligeneHne ra3oB Ha AneKTpoaax an6opa. O6paT|/|Te BHMMaHME y4allnxca Ha 10, 4YTO
OAMH U3 ra3oB BblAensieTcss UHTEHCUBHEN U 3aHMMAaET B ABa pasa oonbLnii 06BEM NO CpaBHEHUIO CO
BTOPbIM ra3om.

2. O6cyanTe HabnogaeMble MPU3HAKNU XMMUYECKO peakuun, caenanTte npeanonoxXeHnst 0 TOM, B Kaknx
npobupkax HaxoOsaTCsl KUCIOPOA4 M BOOOPOA. DNEKTPONn3 npekpaTute, korga B npobupkax HabepéTtcs
okorno 6 mn Bogopoaa 1 3 Mn Kucnopoga .

3. O6paTtnTe BHMMaHMe Ha pasnm4yHble 00bEMbBI COBpaHHbIX ra3oB. [pobupkM NNOTHO 3akponTe
npobkamu nopg, crioem anekTponuta. Tretowen Ny4YnHon onpeaenuTe Hanu4vme Kucrnopoga B
npobupke, ropsLLen Ny4MHon nogoxrnte Bogopod. MNpeanoxnre yvawmnmcs 3aHeCcTn pesynbtathbl
HabnogeHun B Tabnuuy. PesynbTaThl HabnogeHun

Homep npobupku O6bém rasa HaseaHue rasa

1

2

Bb1800kbr: OTpa3VITb, YTO NPONCXoauUT C MOJieKynamMmm CrnoXHbix BeleCTB B Xo4e XUMUYECKOWN peakunn.

KoHmpornbHbie eonpocki: 1.MoXHO nn No BHELLHEMY BMAY OTNNYUTL ra3 BOAOPOA, OT rasa kucrnopoga? 2
.Kakune yactuubl coxpaHsitoTCs B X04e NPOTEKaHMS peakumy pasnoXeHusl BOAbl, a kakve paspyliatTca? 3
.Kak gokasaTb, 4TO B cOCTaBe caxapa CofepkaTcs aToMbl yriepoaa?

4 .3apaHue gna nogrotosku K M'MA, BIP. INpu cobupaHum razoB ncnonb3yoT npubopsl, NpeacTaBfieHHbIE Ha
puycyHke. C NOMOLLbIO, KaKMX M3 yKa3aHHbIX NprbopoB MOxXHO cobupaTb Bogopon? OBGOCHYNTE CBOM OTBET,
Mncxoadsa U3 CBOMCTB JaHHOIo rasa.

Puc. 7. MNMpubopskl onsa cobmpanns rasos
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[emMoHcTpaumnoHHbI akcnepumeHT Ne 3. «3akoH CoOXpaHeHMs MacChbl BELLLECTB»
TeopeTtunyeckas Yactb. [pn n3yyeHun gaHHONM TeMbl LenecoobpasHo co3gaTh NPoBNeMHyo CUTyaumio, Ans
paspeLleHus

KOTOPOW y4alumecsi BblABUratoT rmnoTesbl, TpebytoLme akcnepuMeHTanbHo npoeepku. MNpu o6eyxaeHnm
NPeAIoKEHHbIX BApUaHTOB NMPOBEPKU BbIABMHYTHIX MMNOTE3 BOCbMUKIACCHUKN NpeanaratT pasfvyHbie
BapuaHTbl KOHCTPYKLMU NPMGOPOB, T.€. NPOSBMSAOT TBOPYECKYIO aKTUBHOCTb, B XO4E KOTOPOW NPOUCXOAUT
nepeocMbICiieHVe NpMobpeTaeMblX 3HaHWIA.

Ha ypoke yyawmecs y3HatoT o pabotax M. B. JlTomoHocoBa u A. JlaByasbe, NOCBSALLIEHHBIX OTKPbITUIO 3aKOHA
COXpaHeHus1 Macchbl BelLecTB, OPMYNMPYIOT 3aKOH, MPUXOAST K BbIBOAY, YTO Macca BeLLecTB B Xo4e
peakuun AormkHa ocTaBaTbCs NOCTOAHHON. [10OMBLUNCH NOHUMaHUS AaHHOro Tesuca, yumTenb
OEMOHCTPUPYET IKCMEPUMEHT .

MpakTnyeckas YacTb. Llenb paboTbl: akcnepuMeHTanbHO AoKa3aTb 3aKOH COXPaHEHWs MacChl BELLECTB .

LononHumenbHoe ob6opydosaHue: BECbl TEXHOXMMMYECKME NN 3NEKTPOHHbIE; CBEYa; konda NnockogoHHas
250 MIT; NoXka onsa CXXUraHus BELLECTB.

Mamepuarbi u peakmuebl: cBeva.
TexHuka 6e30racHOCMU: BbINOMHATL TpeboBaHWS NpyU paboTe C OTKPbITHIM NIaMEHEM.

UHcmpykuus K 8binonHeHUo: Ha pblbaXHbIX MW SMEKTPOHHBIX BECax YpaBHOBELLMBAETCS CBEYa, a 3aTem
yynTenb 3axuraeT eé€. Yualpmecs HabnogatT, 4To B TedeHne ~1 MVMH paBHOBECHE BECOB HapyLLlaeTcs,
YalllKa C ropsiLen cBe4on NogHMMaeTcsa BBEPX. YUalLMMCs 3a4atoTcst BONpockl: «Kak MOXHO 06bACHUTL
Habnogaemeln akt? Kak aTOT (hakT cornacyeTcsi C 3aKOHOM COoXpaHeHust Maccbl BewecTB?» ObcyxaeHne
OaHHbIX BONPOCOB NPMBOAUT Y4aLLUXCA K MbICIM O TOM, YTO 3KCMEPUMEHT NPOBEAEH HEKOPPEKTHO, crieayeT
N3MEHMUTb KOHCTPYKLUMIO Nnpubopa.

Yuutenb 3apaHee A0MKeH NOAroToBUTL KOMGY A0CTAaTOMHO 60MbLLOro 06GbEéMa C XOPOLLIO NOAOrHaHHOW
Npo6KoK, B KOTOPYIO BCTaBeHa rioXxeyka.

B noxeuke 3akpennsieTcs ceedva. Becb npubop B cbope 3apaHee
ypaBHoOBeLLMBaeTCA Ha Becax (puc. 8) . Korga ydalwmecs npuxogsT K BbIBO4Y, YTO ONbIT cregyeTt NpoBoauTb
B 3aKpbITOM Npubope, yuntens AOCTAET BEChI C KONOON, 3aXMraeT CBeYy, 3aKpenyEHHy0 B NTOXKEYKe, BHOCUT
B KONOY 1 NMOTHO 3aKpbIBaeT. Yyalumecs BUOAT, YTO paBHOBECHE BECOB HE HApYLLAeTCsl B X04€e BCEro
3KCnepumeHTa .

Puc. 8. Npunbop ans geMoHCTpauun 3akoHa COXpaHEeHUS MacChl BELLECTB
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BbiBOAbI:
B BbiBOgax HeobxoaMMo oTpasuTb TE3NC, YTO Macca BELLECTB NPW NpoTekaHUM XMMUYECKOWN peaKkLimm
CoxpaHsieTcs .

KoHmMpornbHbie 80Mpochi:
3aganna ansa passutus pyHKLMOHANBHON rPaMOTHOCTH

1. Tlpu ropeHnn gpoB ocTaétcsa 3ona. Macca 305bl MeHbLUE MacChbl B3ATbIX AMd CxuraHnsa gpos. Kak
MOXHO OO BACHUTL ATOT hakT?

2. [ns npurotoBneHnst McHoro 6ynboHa nosap B3sif KYCOK Msica Maccou 1 kr . [ocne Bapku Kycok
msca ctan secutb 800 r . Noyemy macca nameHunacob?

TOUKA \\'pocm

[emoHcTpauunoHHbin akcnepumeHT Ne 4. «OnpegeneHve coctaBa BO3ayxa»

TeopeTtunyeckas YyacTtb. [epen NnpoBeAeHMEM 3KCNEPUMEHTA yHaLMMCS HEOOX0AUMO OO BSACHUTL YCTPOMUCTBO
npubopa, 4To 03Ha4atoT AeneHus. Takke Heobxoanmo ybeanTbest, YTo Npodka npubopa repMeTuyHO
3akpbiBaeT cocya. MNpaktnyeckas Yactb. Llenb paboTbl: akcneprMeHTanbsHo onpeaenuts 06 bEMHY0 400
KMcropoga B BO34yXe .

LononHumensHoe o6opydosaHue: Npubop ANs onpeaeneHns coctTaBa Bo3ayxa, LUTaTUB, CNMPTOBKa,
CTeKNsAHHAas nanoYka, fny4nHa, ctakaH ¢ BoOoMn.

Mamepuarnbi u peakmughbl: KpacHbIn dhocdop.
TexHuka 6e3onacHocmu: C 0CTOPOXHOCTbIO 0bpaLLaThes ¢ ropswmm ocdopom.
UHCmpyKUUS K 8bINOMTHEHUIO:

1.Kpuctannuaatop HanonoBuHy 3anonH1MTe BoAoW. Ha noBepxHOCTb BOAbl NoMecTuTe hapopoByio HaLLKy C
1—1,5 r cyxoro KpacHoro dpocdgopa. 2.006paTnte BHUMaHNe Ha Heob6Xo4MMOe YCINOBME 3KCNEPUMEHTA —
BNaxHbI dhocdop ucnonb3oBaTb Henb3sA! Pocdopa AOMKHO ObITh B3ATO OonbLue, Yem TpebyeTcs ans
CBSA3bIBAHUS BCErO KUCNOpoa, HaxoasLerocs B cocyae.

1. OTkpovitTe NpobKy npuGopa 1 NOMEeCTUTE KONOKOS B KpMUCTannmnsaTop ¢ Boaow. MNorpysute konokorn B
BOAY HACTONbKO, YTOObLI YpOBEHb BOALI COBMAAAn C HUKHUM AeneHnem Korokona. MNpu 3ToM HBKHWIA
Kpal Korfokora He JOJKeH JOX0AWTb A0 AHAa KpucTannusatopa . [Ins 3Toro Kofokon 3akpenuTe B
LITaTMBE MM MOMECTUTE Ha OHO KpUcTannusaTopa ABe CTEKNsSIHHbIE ManoYky .

2. CunbHO pasorpeB KOHEL, CTEKIAHHON NanoYvkun, onyctTute €€ B KONoKon u nogoxrute docdop. Kak
TONbKO ¢hocchop 3aropencsi, ObICTPO U3BMEKMTE NANOYKy U 3aKponTe KONoKon npobkon. Konokon
3anonHsaeTcs ryctbiM 6enbiM AbIMOM, COCTOSALLMM M3 YacTudek ocdopHOro aHrmapuaa.

3. [pu ropeHumn doccopa 06bLEM BO3ayxa BHYTPW KONOKOSa BHavare oT HarpeBaHUs HEMHOTO
yBenu4MBaeTcs, a ypoBeHb BOAbI B KOMoKone noHmxaeTcd . [1o mepe pacxonoBaHusi Kucnopoaa
nnams NnocTeneHHo racHeT. benbii hocopHbIN aHIMapua pacteopsieTca B Boge . Cocya
oxnaxgaeTcs, ra3 B KOJIoKosie MOCTENEHHO YMeHbLUAETCsl B 00bEME . YPOBEHb BOAbI B KOSTOKOIE
noBblwaeTcs . B kpuctannusaTtop gonerite BoAbl B TakoM ob6beme, 4ToObl BHYTPU Y CHapYXK
KOriokona ypoBHM ObIN OAMHAKOBbLI U COBMaganu co BTOpbIM AeNEHNEM KOMoKona.

6 . OTkponTte Nnpnbop 1 Npu NOMOLLM ropsiLLen Ny4mHsl yéeamTechb B TOM, YTO OCTaBLUMIACS B KOMNOKONE ra3 He
noaaepxmBaeT ropenns. PesynbTtatbl HAbNoaeHUM

Yuncno geneHun B npmbope, 3anonHEHHbIX Yuncno genenuii B npubope,
BO34yXOM (00 NPOBEAEHNS peakLun) 3anoJIHEHHbIX ra3amu (nocne Kakoi
NpoBefeHNs peakLmm) akon ras
npopearvposan?

BbiBOAbI:
B BbIBOAax ykasaTb codepxaHue Knucnopoga B Bosayxe (B %).
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KoHTponbHble Bonpock!: 1.Kakor ras pacxoayetcs npu cxuraHum coccopa B Bo3ayxe? 2.Kakon o6bem
kncnopoga B Bosayxe? CKoMnbKo 3TO cocTaBnseT B npoueHTax? 3.MMoyemy Ang npoBefeHnst akcnepumMmeHTa
BepyT n3bbITok hocdopa?

4.Kakon ras ocrancs B Kornokorne nocne cropanusa docdopa? 5.3agaHusa gna nogrotoeku k N'MA, BIP
YKaxnTte, B KaKyto rpynny BXoAsAT BELLECTBA, 3arpsi3HsaoLLme BO3ayX:

1. BOASAHOM nap, YrNeKUcnbiv ras; 2.CepHUCTbIN ras, OKCcUabl a3oTa; 3.KMCopoa, a3oT; 4.renuin,
Kucnopon

TOUKA \! POCTA

9 knacc
HdemoHcTpaunoHHbIn akcnepumMmeHT Ne 1. « TennoBou acpcpekT pacTBOpeHUA BeLecTB B BOAE»

TeopeTnyeckas YyacTb. PacTBopeHMe BeELLECTB NpeacTaBnisieT coboi cnoxHoe husnko-XxMMmmn4eckoe siBreHue,
3aBUCsILLIEE OT NPUPOAbI PaCTBOPEHHOIO BELLECTBA U PpacTBOPUTENS, OT TEMNeEpPaTypbl U KOHLEHTpaL MK
obpasyoLlerocs pacTeopa.

Mpv pacTBOPEHMN KpUCTanMYeckmx BELECTB B BOAE NPOUCXOAAT TPU OCHOBHBIX Npouecca. 1.PaspyweHne
KpUCTanM4yeckon peLléTkn pacTBOPSIEMOro BeLLecTBa — SHAO0TEPMUYECKMI NpoLiecC.

1. mapaTaums, T.e. B3aMMOAEeNCcTBME YacTuL, (MOHOB MM MOJIEKYN) pacTBOPSIEMOro BELLECTBA C
MOIeKynamu Boibl — 3K30TepMudeckuii npouecc . 3.MepeHoc rmapaTMpoBaHHbIX YacTUL, OT rpaHuLbl
KpucTanmn-pacTeop B 06LmMii 06bEM pacTBOpa, 3TOT NPOLIECC HE CONMPOBOXAAETCSA HU BblAENEHNEM, HU
NornoLweHnemM TennoThbl.

B 3aBucuMMOCTU OT TOro, TennoBon achdeKT Kakoro U3 AByx NPOLECCOB (pa3spyLLeHne Kpuctanna munm
rmgpartauus yacTtul) npeobnagaet, obLmMn TennoBon adhekT pacTBOPEHNS MOXeT OblTb BENMUYNHON
NOSIOXUTESNBHOM UM OTPULATENBHOMN.

MpakTnyeckas Yyactb. Llens pabomesl: onpeaennTb TENNOBOW 3¢hdEKT paCTBOPEHUS CEPHOW KUCMOThI,
rmapoKcuaa HaTpus U HUTpaTa aMMOHMS .

lNepeyeHb dam4ukoes yugposoli nabopamopuu: 4aTynK TeMNepaTypbl NNaTUHOBLIN .

HononHumenbHoe obopydoesaHue: cTakaH Ha 150 MmN — 3 WIT.; CTEKNAHHAs Nano4ka; NpoMbiBasika; MepHas
npodupka; wnatesnb — 2 WT .

Mamepuarnbl u peakmuebi: cepHas KucnoTta (KOHL, .); rmapoKeug, HaTpust KpUCTanmyeckni; HATpaT aMMOHUS .

TexHuka 6e3onacHocmu: 1.CepHasi KNCNOTa U rMapoKeua, HaTpust ABNAOTCS arpeCcCUBHbIMUN BELLLECTBAMM.
Heobxoammo octeperaTtbesi X nonagaHus Ha Koxy 1 ogexay. 2.bepedb rnasal 3.Heobxogumo NOMHUTL
npasuno passeaeHus kncnot. 4.Ha paboyem mecte AomkHbl ObITb HENTpanuayoLwwme cpeactea: 2%-Hble
pacTBopbl rmapokapboHaTa HaTpUA U YKCYCHOW KMCNOTbI.

UHCmpyKUuusi K 8bINOMHEHUIO:
1.B nepBblii cTakaH HanerTte 50 mn Bogpl. 2.C NOMOLLLIO AaTyMKa onpeaenute eé temneparypy.

1. OTtmepbTe 10 MN KOHLEHTPUPOBAHHOW CEPHOM KUCIOThI U MEASIEHHO, NPY NEpeMeLLBaHMUmM pacTBopa
CTEKISIHHOW Narnoykow BNMBanTe CepHyto KMcnoTy. Obpatute BHUMaHUE Ha NOPSIAOK CMELLUBAHMWS
BOAbI M cepHoW knucnotbl! Cnegute 3a M3MEHEHUEM TEMMEPATYPbl NPU PaCTBOPEHMUN KUCTIOTbI.
Haunbonee Bbicokoe NokasaHue TemnepaTypbl 3aHecuTe B Tabnuuy. [laTtyumk TwaTtensHo npoMonTe
BOZOMN.

2. Bo BTOpOWM cTakaH NnomMecTuTe OKoMo 8 r TBEpAOro NopoLUKa rmapokcuaa Hatpus n snente 50 mn
Boabl. OnycTnTe gaTymk TemnepaTypbl U nepemeluante pactsop. OTMeTbTe camoe BbICOKOE
3Ha4eHne TemnepaTypsbl. TwaTenbHO NPOMOITE AaT4YNK BOAOMW.

3. B TpeTtun ctakaH HacbinbTe 15 r MENKOKPUCTaNIMYecKkoro HuTpaTa aMMoHus 1 npunente 50 mn
Boabl. OnycTnTe gaTymk TemnepaTypbl U ObICTPO Nepemeluante pacteop. Hanbonee Hu3koe
3Ha4YeHue TemnepaTypbl 3aHecuTe B Tabnuuy.

PesynbTtathl namepeHuin/HabnogeHumn

42



Wccnegyemasa cuctema OuctunnupoBaHHas Boga Boaa + H)SO4 Bopa + NaOH Boaa + NHANOJ

TemnepaTypa, °C

Bbi80o0bi:

OTpasunTb, kakol TennoBo adhdekT NnpeobnagaeT Npy pacTBOPEHUN B BOAE CEPHOW KUCMOTbI, HATpaTa
aMMOHUS, TMapoKcuaa HaTpus.

KoHmpornbHbie gorpochkl:

1.06bsICHNTE, NOYEMY MPU PACTBOPEHNN OOHUX BELLECTB B BOAE BblAensieTca TennoTa, Apyrnx —
nornowaetcs. 2.Mpegnonoxute TennoBon addekT Npouecca pacTBOPEHMS B BOAE r'MAPOKCHaa Kanus.

TOUYKA \!pocm

MpakTnyeckas paboTa. DNEKTPONUTLI U HEANEKTPONUTLI.

TeopeTtuyeckas YacTb. [py pacTBOPEHNM B BOAE MOHHBIX COEAUHEHWI MONAPHbIE MOMEKYIbl BOAbI OKpYXXatoT
(conbBaTUPYIOT) 3apsKEHHbIE MOHbI, NEPEBOAS UX B pacTBop. MonekynsipHble COeanHEHNsT CONMbBaTUPYHOTCS,
HO He pacnafaloTcsi Ha MOHbI. B nepBom criyyae pactBop NPOBOAUT 3MEKTPUYECKUIA TOK, BO BTOPOM HET.

OI'Ipe,EI,eJ'IVITb NpMHaanexHoCTb BelleCTBa Ui pacTBopa BeLleCTBa K 3JIEKTPOSIMTaM MOXHO NMpn NOMOLLN
N3MEpPEHNA ANEKTPONPOBOAHOCTH. Ecnu ANEeKTponpoBOAHOCTb BEJMKa, TO I/ICCﬂe,El,yeMbIVI 00BbEKT —
QNEKTPOoSInT. Ecnu sHaveHne ANEeKTponpoBOAHOCTN MEHbLLE 20 mkCm/cm, TO 31O HE3NEKTPONnT .

[pakTnyeckas 4actb.

Lenb pa6omb/: onpenenntb NpUHagneXXHoCTb BeLWeCTB, CMeCen BELLECTB U pacTBOpPOB BELLECTB K
ANEKTPOoNnmMTamMm 1 He3NeKTponnTam .

lNepeyeHb dam4yukos yugpposoli nabopamopuu: LAaTYNK NIEKTPONPOBOAHOCTY . [lononHMUTENbHOE
obopynoBaHue: cTakaHbl Ha 50 Mn; WTaTMB € 3aXXMMOM; NpoMbiBanka . MaTepuanbl U peakTuBbI:
AUCTUNNMpoBaHHasa Boaa; no 20 M 3TMNOBOro cnupTa, 6eH3mHa, kepocuHa; 5%-Horo pactBopa caxapo3bl,
pactsopa cnvpTa (1:1), 5%-Horo pactBopa xnopuga HaTpus; 5%-Horo pacteopa xnoposogopona; 5%-Horo
pacTBopa rmapokcuaa HaTpus, NoBapeHHas conb (TBEpaas), caxap (TBEpAbIn) .

TexHuka 6e3onacHocmu: Npu paboTe ¢ roprYnMU XXMAKOCTAMMU (CnUPT, 6EH3NH, KEPOCKH) B6NN3M HE OOMKHO
ObITb OTKPbITOrO OrHS.

MHcmpyKL{UFI K 8bIINOJTHeHUo:

1.B cTakaH nomMecTuTe NOBapeHHY COMb 1 ONYCTUTE B CTakaH AaT4uK 3NekTponpoBogHocTy . MNpoBoauT nu
COMNb 3MEKTPUYECKMIN TOK? 2.AHanorM4Hble JencTBus nposeauTte ¢ caxaposon . 3 . B ctakaH HanewnTte 20 mn
nccrnegyemoro pacrsopa.

1. OnycTuTe B HEFO AAT4YUK IMIEKTPONPOBOAHOCTH, 3aKpennNEHHLIN B fnanke wratuea. HabnogarTe 3a
N3MEHEHNEM 3HAYEHUST SNEKTPONPOBOAHOCTU. Korga nokasaHus gaTymka nepectaHyT U3MEHSATbCS,
3anuInTe ero 3HavyeHue B Tabnumuy .

2. O6patnte BHUMaHue! [laTumk nocrne Kaxgoro onbiTa TwaTenbHO NPOMbIBAeTCs BO4oN. 6.3aTem
AaTynK ONycTUTE B CrieaytoLLmin pacTeop . AHanornyHble 4encTems npoaenante co BCeEMU
pactBopamu. PesynbTaTtbl namepeHui

Ne HaseaHue BelwecTBa, 3Ha4yeHne anekTponpoBoAHOCTU, MKCM/CM ONeKTPONUT NN Heanek
onblTa | pacteopa

1

2

KoHmporsbHble 8orpochkl:

1.06pallaloT BHUMaHue, YTo HU AUCTUNNMPOBaHHas BOAa, HU TBEpAas COMb HE NMPOBOAAT SMNEKTPUYECKOro
Toka. Tem He MeHee pacTBOP COMK B BOAE NPOBOAUT ANEKTPUYECKUIA TOK. DTO 3HAYUT, YTO B pacTBope
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OTKyAa-TO NOABINAKTCA NOABUMXHbIE 3apdAnbl. Moa aTo HabnogeHne BBOOAT onpeageneHne anekTponuta n
MeXaHn3M 3ﬂeKTp0ﬂMTquCKOVI anccounaunn.

2 . Bcerga nu BodHble pacTBOpPbI BELLLECTB NPOBOASAT aNeKTpuyecknii Tok? He Bceraa, T.e. HEKOTopble
BeLLleCcTBa He JaloT MOHOB MpY pacTBOPEHUN . ITO — BELLECTBA C MOSEKYNAPHON KpUCTanamyeckomn
pewéTkon. 3.3agaHusa onsa nogrotoeku k 'MA, BINP

A) K XOpoLLO pacTBOPMMbIM 3IEKTPOSIMTaM OTHOCATCS:

1.rmppokena 6apusi; 2.cpocdat marHus; 3.cynbdung meau(ll); 4.kapboHat kanbuus. B) AnekTpuieckuin Tok
NpPOBOAUT:

1.pacTBOp STUMNOBOIO CNUPTA; 2.pacTBOP rMULEPUHA; 3.pacTBOp IMHOKO3bI; 4.pacTBOP rMApoKcMaa Kanbumsi.
JTa6opatopHbivi onbIT Ne 1. «BnuaHne pactBoputens Ha AUccounaunioy

TOUKA ¥V pocCTA
3 TeODeTVI‘-IeCKaFI YyacTb. Bo MHOrmx Xnopupgax nepexogHblx MeTannoB CBA3N UMEIKOT B

3HaYUTENBHON Mepe KoBarneHTHbI xapakTep . ManononspHbie pacTBOpUTeny (CNMpPT U aLeToH)
CONMbBATUPYIOT MOMEKYIbI LenukoM. MNpu fo6aBneHnn Boabl OHa ConbBaTUPYET MOHbI, BbI3bIBast
3MEKTPONUTUYECKYIO Auccoumaumio . LiBeT pactBopa npy 3TOM U3MEHSIETCS, a SNEKTPONPOBOAHOCTb PE3KO
BO3pacTaeT .

[MpakTnyeckas YacTb. Lle]'lb pa6OTbIZ C(bOpMI/IpOBaTb npencrtasneHne o posin pacTtBopuUTEsA B
SJ'IeKTpOJ'II/ITI/I‘-IeCKOIZ anccounaunn.

lNepeyeHb dam4ukos yugposoli nabopamopuu: LATYNK NEKTPONPOBOAHOCTH .
HononHumenbHoe obopydosaHue: fBa BbICOKMX XUMUYECKNX cTakaHa (50 mMn); cTeknsaHHasa nanodka.

Mamepuarnbi u peakmussi; CuCl2 6e3B0AHbIV (MMEET KOpUYHEBLIN LUBET . [Nony4atoT, Harpesast
Kpuctannornapart B Yallke Ans BbinapuBaHus . XpaHST B NIIOTHO 3aKpbITOM COCYAE); aLeTOH Unn cnvpT .

TexHuka 6e3onacHocmu: 1 . CnupT 1 aLETOH — ropioymne BellecTBa. He Ucnonb3oBaTh OTKPbLITOE Nams.
CneunanbHble Mepbl 6e3onacHocTu Npy paboTe ¢ roproYmMmm xuakoctamu. N3beratb nonagaHusa cone meau
Ha KOXY W ofiexay, Tak Kak OHW SA0BUTHI.

2 . Mpwn nonagaHnm CMbITb XONTOAHOW BOAOW 6e3 Mbina.
UIHCMpYKUUST K 8bIMNOMTHEHUIO:

1. B xvMunyeckuin ctakaH HackinbTe ~0,5 r 6e3sogHoro xnopuga meau (1) CuCl2 n Hanente ~25 mn
crnvpTa UM aueToHa .

2. PacTtBopuTe BellecTBO, NepeMeLLMBast COAEPXKNMOE CTakaHa CTEKIMSAHHOM nanoykon. Ecnu
pacTBOPUTL COMb NOSIHOCTBIO HE YAAETCS, akKypaTHO CrenTe NosyYeHHbI pacTBOp B APYrov CTakaH.

3. I'Iorpy3|/|Te B pacTBOp Lyn gat4ynka 3N1eKTponpoBOAHOCTN U N3MEPbTE 3NEKTPONPOBOAHOCTD .

4. OO6paTute BHMMaHue Ha UBeT pacTteopa. [Npunente k pacteopy 25 mn Bogbl. lNepemelianTe,
obpaTnTe BHMMaHMNE Ha N3MEHEHME OKpacku. 5./3mepbTe aneKTponpoBOAHOCTL NOSTYYEHHOTO
pacteopa .

PesynbTtathl namepeHuin/HabnogeHmmn

BelecTtBo | OnekTponpoBOAHOCTb B cnNnpTe (aueToHe) | 3nekTponpoBOAHOCTL Nocne fobaBneHns Bo

Xnopwug megu (Il)

Bbi8odbi: OTpasnTb BNUSIHUE PacTBOPUTENS HA 3MeKTPONPOBOAHOCTb COMMU.

KoHnmponbHbie sonpocki: 1.0 4ém CBUAETENBCTBYET POCT 3MEKTPONPOBOAHOCTU conu npu JobasneHnn
Boabl? 2 . [Nouemy nsmeHsietcs UBeT pacteopa? 3 . Kak BnuseT npupoaa pactsoputens Ha
3NEeKTPONUTUYECKYIO AMccoumaumio?

JTabopaTtopHbiv onbIT Ne 2. «CunbHble 1 criabble 3NeKTponuTbI»
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TeopeTnyeckasa 4yacTb. aﬂeKTpOﬂl/ITaMVI Ha3bIBalOTCA BeLWleCTBa, pacCnagalowmecda Ha NoHbl BCrieacTteBune
SﬂeKTPOJ'IVITI/I‘-IeCKOVI

anccoumaumn. PacTBopbl 311EKTPONUTOB SBMSAOTCS NPOBOAHMKAMM BTOPOro poAa, Tak Kak NpoBoasT
ANEKTPUYECKUI TOK 3a CHET MOHOB. [0 CNOCOOHOCTM K 3MEKTPONUTUYECKON AMCcoUMaLmn aNeKTponmThl
YCIIOBHO Pa3fensioT Ha cunbHble U cnabdble. CUnbHbIE SNEKTPONUTLI NPAKTUYECKN MOSTHOCTbLIO
ONCCOUMMPOBaHbI Ha MOHbI B pa3baBneHHbIX pacTBopax . K HUM OTHOCATCA MHOrMe HeopraHn4eckue conu,
HEKOTOpble KACMNOTbI 1 LEenoYn

. Cnabble ANEKTPO- NMNTbI NNLLb YaCTUYHO ANCCOUNMPOBAHbI Ha MOHbI, KOTOPbIE HaxoaATCA B AUHAMUYECKOM
paBHOBECUM C HEOQUCCOUMNPOBAHHbIMU MOJIEKYIamMu . K cnabbim ANEeKTponmMTamMm OTHOCATCA MHOIne
opraHmn4yeckmne KMcrnoTbl K OCHOBaHWA .

MNpakTnyeckas Yyactb. Llesnb pa6ombl: onpepennTb, ABNAKOTCA I BblaHHble BelleCTBa CUINIbHbIMU U
cnabbivmun AneKTponnmTtaMmm Ha OCHOBaHUN N3MEPEHNA 3NEKTPOoNnpoBOAHOCTU NX PaCTBOPOB .

lNepeyeHb dam4vukoes yugposoli nabopamopuu: ATYNK ANIEKTPONPOBOAHOCTH .

LononHumernbHoe ob6opydosaHue: TP XUMUYECKUX cTakaHa (25—50 mn), npomMbiBasnka ¢ AUCTUINMPOBAHHOMN
BOOOW .

Mamepuane! u peakmusbi: 10 %-Hble pacTBOPbI COMAHOM, a30THOW M YKCYCHOW KUCMOT (KenaTensHo B
KanenbHuuax); punsTpoBansHasa bymara .

TOUKA \' POCTA y
) TexHuka be3onacHocmu: Cobnogante mepbl 6e30nacHOCT Npu paboTe ¢ KucnoTamm u
Lenoyamu.
UHCmpyKUUS K 8bIMOTHEHUIO:
1. B Tpwu ctakaHa HanenTe no 25—50 mn gUCTUNNMPOBaHHOM BOAbI.
2. B nepsbii cTakaH gobaBbTe 1 Kanmto YKCYCHOWM KMCINOTbl, BO BTOPOW — COSSIHOW, B TPETU — a30THOMN.

3. VamepbTe 3neKTponpoBOAHOCTb KaX4oro pacTeopa, BbiTMpas Lwyn dpunbTpoBarnbHoi Gymaroi nocne
KaXkaoro uamepeHusi . Pesynbtatbl aMepeHuii

Ne 3HaueHne anekTponpoBoOaHOCTM, MKCM/CM HasBaHune BblOaHHOro BeLlecTBa
npoobI

1

2

3

Bbigo0bi: OTpasnTte NpMHaaneXHOCTb BELLECTB K CUITbHLIM U criabbiM anekTponutam. KoHTponbHble
BOMPOCbI:

1.MNoyemy pacTBOp CONSHOM KUCMOTbI Mydlle NPOBOAUT SMEKTPUYECKMIN TOK MO CPaBHEHUIO C pacTBOPOM
YKCYCHOM KMcnoTbl? 2.K kKakum anekTponmMTam OTHOCUTCH pacTBOp a30THOW KMcnothl? 3 . 3agaHue ans
nogrotoeku k M'MA, BIP

dopmynbl TOMNbKO cnabbiX NEKTPONUTOB NpeAcTaBrieHbl B psay:
1.Ca(OH)», H2S, H>SO4 2.H>CO3, NH3-H»>O, H>S 3.KOH, KNO3, HCI
4.7/nS0O4, MgClp, HBr

OemoHcTpauunoHHbIn onbIT Ne 2. «/3yyeHne BNUAHNA pasnuyHbiX akTOPOB Ha CKOPOCTb peakLmmy»
TeopeTtuyeckas Yactb. CyLIECTBYIOT pa3Hble MoaMdmkauum npubopa Ana N3y4eHns XMM1MIeckux peaxkumi. B
O[HOWM KOHCTPYKLMWN pOrb peakTopa BbINOMHAET 0bbl4Haa Npobupka, B Apyron, bonee COBPEMEHHOM, — COCyL,
JlaHpgonbTa.

OaHako TeXHUKa AeMOHCTpaLUn KCnepuMeHTa ocTaéTcs oanHakoBon. MeHsieTcs nLb NOpSiAoK
CMeLUVBaHus pearvpyowmx sewlects. CHavana B NpoOMpKy-peakTop 3anMBaeTcsi pacTBOP KUCMOTbI, @ B HETO
nomMeLLaeTcst TBEpAOE BELLECTBO (LUHK, MpamMop).
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MpakTuyeckasa YacTb. Llenb paboTbl: U3yunTb BNMsSHUE PasnnyHbIX hakTOPOB Ha CKOPOCTb XMMUYECKOM
peakLmu.

lNepeyeHb damyukos Lughposoli nabopamopuu; AaTYNK TemnepaTypbl NNATUHOBbIN.

HononHumenbHoe obopydosaHue: Npubop Anst U3y4eHUs CKOPOCTU XMMUYECKUX peaKLMI; SnekTpudeckas
NNMTKa; CTakaH XuMudeckuii Ha 250 mMn; Wwnartenb; KpUcTannmaaTop A4S NPOMbIBaHNA cocyaoB JlaHaonbTa;
npodupkm MX-21 (3 wr.).

Mamepuanb! u peakmusesbi: conaHas kucnota (4%-Hbin); conaHas kucnota (10%-Hbil); KyCOYKU Mpamopa;
MOPOLLIOK MpaMopa; yKcycHas kucrnota (6%- Hbin); LMHK; nepokeva Bogopoaa (3%-Hbin); AMoKkena MmapraHua
(V).

TexHuka 6e3onacHocmu: CobnoaaTe Nnpasuna paboTkbl C KUCNOTaMU U HarpeBaTeNbHbIMU 3NEKTPUYECKUMU
npnbo- pamu .

MHCITIpyKL(UFI K 8bIlNOJIHeHUro:
Onbim 1.Bnusaxne npupoabl pearnpyrLlimnx selectB Ha CKOPOCTb XUMUYECKON peakumn

B ogHo koneHo cocyna JNlangoneTta Hanente 3 mn 1 M pacTBop yKCyCHOM KUCnOoThl ( 6%-HbIi pacTBop), B
Apyroe KoneHo nomectute 2—3 rpaHynbl UMHKa. Bo BTopon cocyp Jlan- gonbta Hanente 3 mn 1 M consHon
Kncnotbl ( 4%-HbIN), B Apyroe koneHo — 2—3 rpaHynbl unHka . MNpucoeanHute cocyapl JlaHgonsTa K
MaHOMETPUYECKNM TpyOKaMm.

Obpamume sHumaHue! OgHOBpeMEHHO NepenenTe KUCMoThbl B cocyadax JlaHaonbTa K rpaHynam LuHKa.
CpaBHUTE YPOBHM XNOKOCTM B MaGHOMETPUYECKNX TpyDbKkax. Yuyallumecs aenatT BbIBO4 O pa3HOW CKOPOCTM
XUMUYECKNX peaKkLmn .

Onbim 2. BnnsiHne KOHUEeHTpauunn pearmpyrowmnx sewects Ha CKOPOCTb XUMMYECKON peakunn

B ogHo koneHo cocyaa JlaHponbTa Hanente 3 Mn 4%-HOW CONAHOM KMCAOThbI, B APYroe KOfieHo NoMecTuTe
2—3 rpaHynsbl LMHKa . Bo BTOopon cocya JlaHgonbTa Hanente 3 mn 10%-HOM CONAHOM KACNOThI, B Apyroe
KoneHo — 2—3 rpaHynbl UMHKa. MprcoeguHmTe cocyapl JlaHgonbTa K MaHOMETpUYECKUM Tpyokam.

O6paTute BHMMaHne! OgHOBpeEMEHHO nepenenTe KUCIoThl B cocyaax JlaHaonbTa K rpaHynam LuHKa.
CpaBHUTE YPOBHM XNOKOCTM B MAHOMETPUYECKUX TpybKax. Yuyalumecs genarT BbIBO4 O PasHO CKOPOCTU
XUMUYECKNX peakLuin.

Onbim 3. BnnsiHne TemMnepatypbl pearmpyrwnx seeCTB Ha CKOpPOCTb XUMUYECKOMN peakunmn

B ogHo koneHo cocyaa JlaHgonbTta Hanente 3 mn 10 % consiHOM KMCNOTbI, B Apyroe KoneHo nomectute 2—3
rpaHynbl unHka . Bo BTopown cocya JlaHgonbTa Hanewte 3 mn 10%-Hon consi- HOM KMCNOTLI, HarpeTomn Ha
BoasiHou 6aHe fo 50 °C, B Apyroe KoneHo — 2—3 rpaHynbl LmHka. NpucoeamHnte cocyabl fllaHaonsTa K
MaHOMETPUYECKNM TpydKam.

O6paTtute BHMMaHne! OgHOBPEMEHHO NepenenTe KUCNOoTbl B cocyadax JlaHaonbTa K rpaHynam LuHKa.
CpaBHUTE YPOBHM XUOKOCTM B MaHOMETPUYECKNX TpybKax. Yuyallumnecs AenaroT BbIBO O pa3HOW CKOPOCTU
XUMUYECKNX peakunii .

Onbim Ne 4. BnusiHne NoBEPXHOCTU COMPUKOCHOBEHUSA pearvpytoLnx BELLECTB Ha CKOPOCTb XMMMUYECKOM
peakuum

B ogHo koneHo cocyaa JlaHgonbTa Hanente 3 Mn 4%-HOW CONSAHOM KMCNOTLI, B APYroe KoreHo nomectute 1 r
Mpamopa, B3ATOro B Buae Kyco4ka. Bo BTopon cocyq JlaHgonbta Hanente 3 mn 4%-HoOW CONsiHOM KACMOThI, B
apyroe koneHo — 1 r nopoluka mpamopa. lNpucoeanHuTe cocyapl JlaHgonsTa K MaHOMETPUYECKUM TpyOKam.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KNCoThl B cocyaax JlaHaonbTa K MpaMmopy LUHKa.
CpaBHUTE YPOBHU XNOKOCTN B MAHOMETPUYECKUX TpyOKax. Yyalumecs AenatoT BbIBOA O Pa3HON CKOPOCTU
XUMUYECKMX peakLuni.

Onbim 5. BnnsHne katanusatopa Ha CKOPOCTb XMMNYECKON peaKkLmm

B ctakaH ¢ Bogown, HarpeTon oo 50 °C, nomectute 2 AeMOHCTPaLUMOHHbIe Npobupku ¢ 2 mn 3% -Horo
pacTBopa nepokcuaa Bogopoaa. BeiaepxmeatoT npobupku B Boe okoro 2 MuH. 3BnekuTe npobupkn 13
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BOAsIHOM BaHU 1 NPOAEMOHCTPUPYNTE yYaLLMMCS pe3yrnbTaT — Ha CTeHKax NPOBMpPKN NOSBUIUCE NMY3bIPbKU
rasa kucrnopoga. B oaHy n3 npobupok BHecuTe Ha KOHYMKe LwnaTtens auokeua mapradua (V) . Habnopatot
3Hepru4yHoe BbigeneHne Kucrnopoaa.

KoHmpornbHbie sonpocki: 1.0T Kakmx (akTOpOB 3aBUCUT CKOPOCTb XMMUYECKOW peakumun? 2.MNovemy
pasnoxeHne nepokcuaa Bogopoaa B NpucyTcTeum amokenaa mapradua (IV) cHavana ngét oveHb BbICTPO, a
3arteM 3amennsietca?

1. 3apaHua gns passuTusa PyHKUMOHANbHOW rPaMOTHOCTH:

ch

-
e

t B Tpu ognHakoBble NPOGUPKY yUYEHMKI HANWIKM o 5 M pacTeopa
CONSIHOM KUCINOTbI OAMHAKOBOW KOHLEHTpauun. B nepByto NpobrpkKy NONOXUIM CTPYXKKK XKenesa, BO BTOPYH —
CTPY)KKM LIMHKa, B TPETHIO — CTPYXKKN HEM3BECTHOIO CBETIIONO SIPKO GrnecTsiiero

mMeTanna. Hanbonee MHTEHCMBHO BblaeneHne rasa Habnoganu B TpeTbeVI npo6|/|p|<e C HEN3BEeCTHbIM
meTtannom. Bo BTOpOIZ npo6MpKe C UMHKOM MHTEHCMBHOCTb BblAeneHus rasa bbina MeHblle, YeM B TpeTbeIZ.
B I'IepBOIZ npo6|/|p|<e C )Xene3om UHTEHCUBHOCTb BblAeNeHUs rasa Obifia HanMeHbLUIEN.

a)[evictBre Kakoro dakTtopa, BIUSOLLErO Ha CKOPOCTb peakuun, Habnoganu yyawmeca? 6) Kakon metann
MOT HaxoauTbCs B TpeTben npobupke? 3anuwimTte Ha3BaHWe meTanna.

1. Ha rpa(bMKe npeacrasnieHa 3aBUCUMOCTb KOHUEHTpaunn NCXOOHbIX BELWEeCTB U NPOAYKTOB peakunmn
OT BPpEMEHU NPOTEKAHUNA peakunin:

Puc. 20. rpad.)I/lK 3aBNCUMOCTU KOHLEHTPpaUnUn NCXOAHbIX BELWECTB 1N NPOAYKTOB peakunn OT BpEMEHU
NpoTeEKaHNA peakumn

OnpepnenuTe, Kakast KpMBasi ONUCLIBAET U3MEHEHNE KOHLIEHTPaLMM UCXOOHbIX BELLECTB, a Kakasi — NPOoAyKTOB
peakumm .
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