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TOUKA \! POCTA

[HosicHuTEIbHAA 3alIMCKA
Paboyas nporpaMma 1o XuMUH Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE IOJIOKEHUI M TPeOOBaHMM K pe3y/ibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeiabHOW HpPOrpaMMbl, IpeacTaBieHHbIX B denepasbHOM TrocylapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE OCHOBHOIO OOIIETO
o0Opa3oBaHus, YTBEPKICHHOTO MprUKa3oM MuHucTepcTBa oOpasoanus u Hayku PD Ne 287 ot 31.05.2021, ¢ yuetom [IporpammeiBoctiutanusi, OCHOBHOM
obpaszoBarenbHOM nporpammbel MKOYVY «JIokTeBckas cpemHsisi o0meo0pa3oBarenbHas MKoJa» OCHOBHOTO 00IIero oopazoBanus, GeaepaibHON paboueii
nporpaMMbl MHCTUTYyTa cTpareruu pasButus obpazoBanus Poccuiickoii Akanemuu obOpaszoBanus M, 2023 , MeroanyecKuMu pPEeKOMEHAALUSAMU I10
CO3/IaHUI0 ¥ (DYHKIMOHUPOBAHHIO B OOIIEOOPA30BATENBHBIX OPraHU3AIMIX, PACIOJIOKEHHBIX B CEIIbCKOM MECTHOCTH M MAJIbIX TOpOJaX, IICHTPOB
0o0pa3oBaHUsl €CTECTBEHHOHAY4YHON W TexXHoJornyeckoil HampamieHHocTeil («Touka pocta») Ha ocHoBaHuMM mnHucbMa MuHucteperBa [IpocBenieHus
Poccuiickoit @eneparnu (25 noséps 2022 r. N TB-2610/02).
B COOTBETCTBHUHU C
- Ilonoxxenuem o paboueit mporpamme ydebHoro npeameta, kypca MKOYVY «JlokreBckas cpemnsisi 00meoOpa3oBaTenbHas IIKOJIa» U OPUEHTUPOBaHA HA
peanu3anuio B IEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOW WM TEXHOJOTHYECKOW HampaBiieHHOcTel « Touka pocTtay, co3manHoro Ha 6aze MKOY
«JloxTeBckas cpenHss o0iieoOpazoBaTenbHas UIKOJIA » C LEIbI0 Pa3BUTHS Y 00YJarOMIMXCsl €CTECTBEHHOHAYYHOM, MaTeMaTHYecKoi, MHPOPMAITMOHHOMN
IpaMOTHOCTH, (POPMUPOBAHHS KPUTHYECKOTO M KPEATUBHOTO MBIIUICHHS, COBEPIICHCTBOBAHHS HABBIKOB E€CTECTBEHHOHAYYHOW W TEXHOJOTHYECKOH
HaIpaBJIEHHOCTH, a TAKKe JIJIs1 TPAKTUYECKON OTPaOOTKH ydeOHOTO MaTepHraia Mo yueOHbIM ipeaMeraM «Dusukay, « XuMus», «bruomaorus.
Ha ©6a3e wnentpa «Touka pocrta» oOecneunBaercs peanu3anus oOpa30BaTENbHBIX IPOrpaMM  €CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKON HaIpaBJIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHHU C TPeOOBAHMSIMHU 3aKOHOJATEILCTBA B cdepe 0Opa3oBaHUS U C
yaétoM pekoMmeHmanmii DemepasbHOro omeparopa ydeOHoro mpenMera «Xumus». OOpazoBaTenbHas TporpaMma  MO3BOJISET
MHTErpUPOBaTh peaju3yeMble 3/1eCh IMOIXOAbl, CTPYKTYpPY M COJAEp)KaHHE NpU OpraHuzanuu oOyueHus xumuu B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3e JI000ro M3 JAOCTYMHBIX yueOHOo-meTomuyeckux komiuiekcoB (YMK). Mcnonb3oBanue obopyaoBaHuUs IEHTpa
«Touka pocTay MO3BOJISET CO3AaTh YCIOBUS:
* JUIS pacIIMPEeHuUs COAEPKaHuUs MIKOJIbHOIO XUMUUECKOTo 00pa30BaHus;
* JUIS TIOBBIIIEHUS [TO3HABATEIbHON aKTUBHOCTH 00YYaIOIINXCS B €CTECTBEHHOHAYYHOH 001acTy;
* JUISl pa3BUTHSI TMUHOCTH peOeHKa B Ipoliecce 00y4eHUsI XUMUH, €ro ClIoCOOHOCTeH, (GOpMUPOBaHUS U YAOBIETBOPEHUS COLIMATIEHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;
7151 paboOThI ¢ OJapEHHBIMU IIKOJIbHUKAMH, OPTraHU3allMU MX Pa3BUTHs B Pa3IMUHBIX OOJacTAX 00pa3oBaTeIbHOW, TBOPUECKOU
JeSITETbHOCTH.
[Tpumensis uudpoBbie 1a00paTOPUN Ha YPOKAaX XMMUHU, YYaIIUECs CMOTYT BBITIOJIHUTH MHOXKECTBO J1a00OPAaTOPHBIX paboT U
SKCIEPUMEHTOB IO MPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTkoe onucanue nmoaxoaoB K CTPYKTYPUPOBAHHIO MATEPHAJIOB

B oopazoeamenvnoit npocpamme (OI1) npeocmaenenwt ciedyroujue pazoenvi:

1 .Meto1p1 U3y4EeHHS BEIIECTB U XUMHUYECKUX SBJICHHUHN. DKCIIEPUMEHTATbHBIE OCHOBBI XUMUH .

2 . IlepBoHavanbHBIC XUMHUYECKUE TOHATHS . 3 . PacTBOpEI. 4.OCHOBHBIE KJIaCCHl HEOPTAHWYECKUX COCAMHECHUU. 5. Teopus 3MeKTpOIUTHIECKON
JTUCCOIMAIMU. 6. XUMHUUECKHE peakIuu. 7. XUMUYECKUE AIEMEHTHI (CBOMCTBA METAJIJIOB, HEMETAIIOB U MX COSAMHEHUH).

B ocHOBY BblJIe/IEHNS TaKUX Pa3feliOB 3aJI0)KEH XMMHUYECKUH 3KCIIEPUMEHT, TPaJULMOHHAs cucTeMa u3ydyeHus Xumuu. OcHOBHOHN (opmoit
y4eOHOUM JESITeNbHOCTU SIBISIETCS XUMUYECKHI AKCHEPUMEHT, MPOBOJUMBIM B BHUJE JaOOPATOPHBIX, MPAKTUYECKHX pabOT M JAEMOHCTpalui.
JleMOHCTpallMOHHBIA HSKCIEPUMEHT MPOBOJUTCS B TOM CiIydae, €CJIM OH OIaceH Ui BBINOJHEHMS YYalUMHUCS WIM HMeEoLuics npudop
MIPE/ICTaBJIEH B €IMHCTBEHHOM SK3EMILISAPE.

J1s1 u3ydeHus npeaMera « XMMHs» HA ITane 0CHOBHOIo o011ero oopazopanus orsoaurcs 140 yacos: 8 kiacc - 70 gacos; 9 kimacc —70 yacos.
JlanHast oOpa3oBaTelibHasi MporpaMma 00eceuynBaeT YCBOCHNUE YUalIUMUCS BaKHEMIIUX XUMUYECKUX 3aKOHOB, TEOPUN M TOHSATHIA;
dbopMUpyeT MpenCTaBICHHE O POJIM XMMHUHU B OKPYXAlOIIeM MHUpE M KU3HU yeloBeka. [Ipm 3TOM OCHOBHOE BHHUMaHHE YHEISETCS CYIIHOCTU

XMUMHUYECKUX PEeaKIUi U METOJIaM MX OCYILIECTBICHUS.

OAHMM U3 OCHOBHBIX IMPHUHIIMIIOB IMOCTPOECHHS MPOTPaMMBbl SBJSETCS MPHUHLHUI JOCTYMHOCTH . DKCIIEpUMEHTAIbHbBIE JaHHbIE, OJyYeHHbIE
YYalIUMHUCS TPU BBITOJHEHUHM KOJMUYECTBEHHBIX OIBITOB, MO3BOJISAIOT Y4YaIlMMCSI CaMOCTOSITEIbHO JENaTh BBIBOJbI, BBISIBISITH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEHHBIE B COJEpKAHUE MPOTPaMMBbI Kypca, CO3al0T HEOOXOIUMBbIE YCIOBHS ISl CHCTEMHOTO YCBOCHHMSI YYalllUMKCSI OCHOB HayKH,
Ui 0OecrieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACHCTBHS 00YUYeHHUs Ha JIMYHOCTD y4Yallerocs.

dopmupyemble 3HaHUS JOKHBI CTaTh OCHOBOM CUCTEMbI YOKICHHUH HIKOJIbHUKA, IIEHTPATbHBIM SJIPOM €T0 HAYYHOTO MUPOBO33PEHUSI.

Onucanue mMarepuajibHO-TeXHHYecKoi 0a3bl meHTpa «Touka pocray,
HCII0JIb3YEeMOr0 /ISl peajin3aluu 00pa3oBaTe/ibHbIX MPOrPaMM B paMKax NMpenojaBaHusl y4eOHOro nmpeaMera
«XumMus»

Hugposaa (komnviomepnasn) nadopamopus (LIJI), nporpaMMHO-anmapaTHBIM KOMIUIEKC, JAaTYMKOBAs CHCTEMa — KOMIUIEKT Y4eOHOro
o0opynoBaHus, BKIIOYAIOIMIUNA W3MEPUTENbHBIN ON0K, nHTep(delc KOTOPOro Mmo3BosieT 00ecneunBarTh CBs3b C MEPCOHATIBHBIM KOMIBIOTEPOM, H
Ha0Op JAaTYHKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TMUHBIX (U3UUYECKUX BETUUHH.

Jlamyuk memnepamypsl na1amMuHOEEbLl — TIPOCTON U HAAEKHBIM NATUYMK, MpEAHA3HAUCH Ui U3MEpPEHUsl TEMIEpaTyphl B BOJHBIX PacTBOpax U B
ra3oBbIx cpeaax. Mmeet paznuunblid Auana3zoH usmepeHuit ot —40 go +180 °C. TexHuuyeckue XapakTepUCTUKHU JAaTYMKA YKa3aHbl B MHCTPYKIIMH 10
JKCIUTyaTaluu. Jamuuk memnepamypol mepmonaphuiii ipeaHazHayeH A usMepenus temmepatyp A0 900 oC. Mcnonbs3yeTcss npu BBINOJIHEHUN
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MIaMeHH, MIIABICHUS U Pa3I0KEHHsI BEIIECTB.

Jlamuux onmuueckoit naomuocmu (Konopumemp) — TpPEIHA3HAUYECH s HU3MEPEHUS ONTHUYECKON IUIOTHOCTHM OKpAUIEHHBIX pPacTBOPOB.
Ucnonw3yercs npu nzydeHun tem «PactBopbi», «CKOPOCTh XUMHUECKUX PEaKLUi», ONPEICICHUN KOHLIEHTPAI[MU OKPAILIEHHBIX HOHOB.

Jlamyux pH mnpenHasHavyeH s W3MEpPEHHUS BOJOPOAHOTO mokaszarens (pH) BOOHBIX pacTBOPOB B PA3IMUYHBIX HCCIEIOBAHUSX OOBEKTOB
OKPY’>KaIOILEN CPEJIBI.

Jlamuuk 3nekmponpoeoonocmu NpeHAZHAUCH JIUI U3MEPEHUs YAEIbHON 3JIEKTPOIPOBOJIHOCTH KMIKOCTEH, B TOM YHCJIE U BOJHBIX PACTBOPOB
BelecTB. [IpuMensieTcs npu U3y4eHUU TEOPHUH IEKTPOJIUTUYECKON AUCCOLIMALINM, XapAKTEPUCTUK BOJIHBIX PACTBOPOB
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Jlamuuk Xnopuo-uoHoe UCToNb3yeTCs JUIsl KOJIMYECTBEHHOTO ONpPEIETICHUsl COJIEp KaHUsl HOHOB XJIOpAa B BOJHBIX PacTBOpPAX, MOYBE, MPOIYKTAX
nutanus. K parauky mojkimrodaercs MoHOCeNeKTUuBHBIN 31ekTpos (MCD) (pabouwmii 31eKTpoT), MOTEHIMAI KOTOPOTO 3aBUCUT OT KOHIICHTPAIHH
OTIPEICNIIEMOTO HOHA, B JAHHOM ciiydae oT KoHIeHTparuu annoHoB Cl'. TTorennman MCD onpenenstor OTHOCUTENBHO JEKTPOJa CPaBHEHUS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamyuk Humpam-uoHoe TPEAHA3HAYCH I KOJMYSCTBEHHOTO OMPEICIICHUS HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYXKAIOMICH Cpeabl: BOJE,
oBoIax, (pykrax, KOJOACHBIX U3JICITHSIX U T.I.

Mukpockon yughpoeoii npeHa3zHAYCH IS H3YICHUS (DOPMBI KPUCTAIIIOB U HAOIOICHHMSI 32 POCTOM KPHUCTAIIIOB.

Annapam ona npoeedenus xumuueckux peakuyuii (AIIXP) npenHa3zHadeH s TMOJy4eHUs U JEMOHCTPAIIMM CBOWCTB TOKCUYHBIX TIAPOB U Ta30B .
OTH BeIIeCTBAa TOJIYJalOTCS B KoJIOe-peakTope, W TMpu HarpeBaHuw (win Oe3 HarpeBaHHs) Ta3000pa3HbIE BEHIECTBA MPOXOAT dYepe3
MOTJIOTUTENBHBIE EMKOCTH (HACAJIKM) C paCTBOPAMHU PEareHTOB, BCTYMAIOT ¢ HUMU B peakiuio. M30bITOK ra3a MorionaeTcs >KUJIKUMU U TBEPABI MU
peareHTamu, a TakKe aKkTUBUPOBAHHBIM yIJI€M. ATapaT Jalie BCEro MCIOJB3YIOT IS TTOTYyYSHHUsI U IEMOHCTpAIlUU CBOMCTB XJIOpa, CEPOBOIOPO/IA.
Ilpuébop ona demoncmpayuu 3a6UCUMOCHU CKOPOCMU XUMUYECKUX PEAKUUN OM PAaziudHblX ()aKkmopoe VCTONIb3YIOT MPU U3YYEHUU TEeMbI
«CKOpOCTh XHUMHYECKON peakIuu» U TEIIoBoro 3(dekra XuMuuecknx peakuuit. [Ipubop maéT BO3MOKHOCTH IKCIMEPUMEHTATBHO HCCIEI0BATh
BIIUSIHUE HA CKOPOCTh XUMUYECKHUX PEAKIHMH CIeAYyIomuX (PaKTOpoOB: MPUPOILI PEATHPYIOMIUX BEIIECTB, KOHIICHTPAIIMH PEArupyroImMKuX BEIIECTB,
TIJIOIAIA TPAHUIIBI pa3jienia a3 B TeTEPOTeHHBIX CUCTEMax (TMTOBEPXHOCTH COMTPUKOCHOBEHUS MEXK/y PEarupyroIIuMU BEIIECTBAMH), TEMIIEPATYPHI,
KaTaau3aTopa, MHTHOUTOpa.

Ilunemka-0ozamop — mnpucnocobieHue, HUCHOoJIb3yeMoe B Jaboparopuu [isi OTMEpPUBAHHUS OMNpENeN€HHOTO 00b&éMa >kuakocTu. [lumerku
BBIMTYCKAIOTCSI TIEPEMEHHOT0 W MOCTOSHHOrO 00bEéMa. B kommiiekTbl o0OpynoBaHUs JUIsl MEAWLUMHCKUX KJIAcCOB BXOISAT YIAOOHBIE MUIETKHU-
7103aTOPBI OJTHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOIMMBIH 00bEM 0TOMPAEMO JKUIKOCTH B TPEX PA3NUYHBIX JHANa30HaX.

bana kombéunuposannasa npenHazHadeHa JUIsl HarpeBa CTEKISIHHBIX U (Gap(opoBBIX COCYIOB, Korja TpeOyeTcsl co3/aTh BOKPYI HAarpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, n30eXaTh HCIOIb30BaHMS OTKPBHITOTO IUIAMEHHM U pacKal€HHOM snekTpuueckoi crupanu. Kopmyc
KOMOMHUPOBAHHOM OaHM cliesal u3 antoMuHus. JKuIKocTHas 4acTh KOMOMHHUPOBAHHOM OaHU 3aKpBIBACTCA KOJbIAMH PA3IMYHOTO AUaMETpa.
Ilpuéop ona nonyyenus 2a3z0eé WCTONb3YeTCS AN MOJydeHHs] HEOOJIBIIMX KOJMYECTB Ta30B: BOJOpOJA, KUCIOpoaa (M3 MepoKcHuia BOJOPOIA),
YTJIEKUCIIOTO ra3a.

Pabdouas nporpamma no xumuu 111 8—9 kjiaccon
¢ HCHOJIb30BaHUeM 000pyaoBaHus uHeHTpa «Touka pocra»

Ha 06aze wnentpa «Touka pocrta» obecrneuuBaeTcsi peanusanus 0O0pa30BATENbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOM
HaMpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TpPeOOBaHHMSIMH 3aKOHOJATENbCTBA B cdepe oOpa3oBaHMs U C Y4ETOM pEKOMEHAALUN
denepalbHOTO OnepaTopa yueOHOTro nmpeaMeTa «XUMHUsD.

O6pazoBarenpHas mporpaMma Mo3BOJSET HHTETPUPOBATH peau3yeMble TOIX0bl, CTPYKTYPY U COJEpKAHUE MPU OpraHHU3aIi 00yIeHUS XUMUU
B 8—9 KItaccax, BEICTPOGHHOM Ha 0a3e J000ro U3 JOCTYIMHBIX yueOHO-MeToandeckux koMiekcoB (YMK).

Hcnonb3oBanue 06opynaoBanus «Touka poctay npu peanusanuu AanHoi OI1 mo3BomsieT co3aaTh yCIOBUS:

- 1715 PaCIIMPEHUs COAEPKaHUS IITKOJIBHOTO XUMUYECKOTo 00pa30BaHus;

- 17151 TIOBBIIIIEHUS TTO3HABATEILHOM aKTUBHOCTH 00Y4aIOIUXCsl B €CTECTBEHHOHAYYHOU 001aCcTH;
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-JUTSL pa3BUTHSL TMYHOCTH peOEHKA B Mpoliecce 00yUeHUs: XMMUH, €ro CIoCOOHOCTEN, POPMUPOBAHUS M YIOBIETBOPEHHS COIMATBHO
3HAYUMBIX UHTEPECOB U NOTPEOHOCTEN;
-JU1 pabOoThI € OTAPEHHBIMHU IIKOJILHUKAMH, OPTaHU3ALUH UX PAa3BUTHS B Pa3IUUHBIX 00JacTsAX 00pa30BaTeIbHON, TBOPUECKOH e TeIbHOCTH.

HopMbI o1ieHOK 32 Bce BUABI IPOBEPOYHBIX padoT

«5» — ypOoBEHb BBITIOJHEHUSI TPEOOBAHUI 3HAYUTEIHHO BBIIIE YAOBICTBOPUTEIHLHOTO: OTCYTCTBHE OIIMOOK, KaK IO TEKYIIEMY,

TakK ¥ 10 MpeAbIAyIeMy y4eOHOMY MaTepuaty; He 00jee 0THOro HeloueTa.

«4» — ypoBEHb BBIIIOJIHEHUSI TPEOOBAHMUM BBIIIE YIOBJIETBOPUTEIBHOIO: Haiauuue 2—3 omuOoK win 4—6 Heno4ETOB MO TEKYIIEMY
yueOHOMY Marepuaiy; He OoJiee 2 omunOoK uiu 4 HeT04YETOB MO MPONHACHHOMY MaTepuaiy; UCIOJIb30BaAHNE HEPALMOHAIbHBIX MPUEMOB
peneHus yueOHOM 3a1a4m.

«3» — JOCTaTOYHBI MHHUMAIIbHBIA YPOBEHb BBIOJHEHUS TPeOOBaHUI, PEABIBISIEMBIX K KOHKPETHOH paboTe: He 6ojee 4—6 ommbok
unu 10 Hemo4yETOB MO TEKyIIEeMY YIYeOHOMY MaTepHaly; He Oosiee 3—35 ommOOK uiu He 0oJiee 8 HEJOUETOB MO MPOUJIEHHOMY yueOHOMY
MaTepuaiy.

«2» — YpOBEHb BBINIOJHEHUS TPEOOBAaHWI HIWKE YAOBIETBOPHUTEIBHOTO: Hanmn4ue Oosee 6 ommOoK wim 10 HEZOYETOB MO TEKyIIEMY
Marepuany; 6osiee 5 omubok uiau 6osee 8 HEOUETOB 0 MPONUJCHHOMY MaTEepHaIYy.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUEBHOI'O TIPEJMETA «XHUMHS» B OCHOBHOM IIKOJIE

W3ydyeHne XMMUM B OCHOBHOM IIKOJIC HAIPABJICHO HA JIOCTIDKE-HUE 00YJAIOMIMMHICS JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMET- HBIX PE3yJIbTaTOB
OCBOCHHS y4EOHOTO TIpEeIMETa .

JIuuHOCTHBIE Pe3yabTATHI
JIMYHOCTHBIE PE3y/IbTAThl OCBOCHHS IPOTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs TIOCTHTAIOTCS B X0J1¢ 00YYCHHS XUMUH B €JIMHCTBE YUCOHOM 1
BOCITUTATEIILHOM JesTebHoCTH OpraHnu3ali B COOTBETCTBHH C TPAJIUIIMOHHBIMHA POCCHMCKAMH COLMOKY/IBTYPHBIMUH JTyXOBHO-HPABCTBEHHBIMU
LICHHOCTSIMH, TIPUHSITHIMU B OOIIIECTBE TIPABUJIAMU U HOPMaMH TOBEJICHHSI, U CIIOCOOCTBYIOT ITPOLIECCaM CaMOTIO3HAHWSL, CAMOPA3BHUTHS U COLAT3AIIIN
oOyuaronmxes .
JIMYHOCTHBIE PE3yNIBbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YUCJIC B YACTH:

Hampuomuttecxozo eocnumanun

1) LIEHHOCTHOTO OTHOILUEHUS K OTCYCCTBCHHOMY KYJIIbTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICAUIO, IOHUMAHUA 3HAUCHUSA XU- MHYECKOM HAyKH B
JKU3HHU COBPEMCHHOI'O O6HleCTBa, CIIOCOOHOCTH BJIaACTDb )IOCTOBGpHOfI HH(I)OpMaHHeﬁ 0 IEPCAOBLIX JOCTUIKCHUAX U OTKPBITUAX MHpOBOfI 1 OT€YECTBEHHOM
XUMHUH, 3aUHTCPCCOBAHHO-CTU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa u 06II_IGCTB8.;

Fpaofc()ancmeo eocnumanun

2) NpEACTaBJICHUA O COUHUAJIBHBIX HOpMax H IIPpaBUJIAX MCKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBEC, TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM
ACATCIIbBHOCTH IIPU BBITTIOJIHCHUN y‘{e6HLIX, IMMO3HABATCIIbHBIX 3a1a4, BBIITIOJIHCHUN XUMHWYCCKHUX SKCIICPUMCHTOB, CO3JaHUN y‘-IeGHBIX IIPOCKTOB, CTPEMJICHUSA K



B3aMMOIIOHMMAHHIO X1 B3AUMOIIOMOIIN B ITPOLIECCEC 3TOH yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTHU OLICHUBATD CBOE MOBCACHUC U IIOCTYIIKU CBOUX TOBapI/IIJ_Ieﬁ C
MMO3UIHUU HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘-IéTOM OCO3HaHHusA HOCJICIICTBI/Iﬁ IMNOCTYIIKOB;

llenuocmu HAYyYH020 NO3HAHUA

3) MHUPOBO33pPEHYECKUX MPEJICTABICHUN O BEIIECTBE U XUMUYECKON PEAKIMHU, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIFOLLMX OCHOBY JUIsl IOHUMAHUS CYLTHOCTH HAyYHOUM KapTHUHBI MUpPA; IIPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IB,
B3aMMOCBSI35IX YEJI0BEKA C IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

4) MO3HABATEIHHBIX MOTUBOB, HAIPABJICHHBIX HA TOJyYeHHE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOIUMBIX JIsi OOBSICHEHHUST HA0II0Jae MBIX ITPOLIECCOB U
SIBIICHUM

5) Mo3HaBaTeIbHON U UH(POPMALIMOHHON KYJIBTYPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM PabOThI C yUeOHBIMU TEKCTaMU, CIPABOYHOM JTUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTHUM;

6) UHTepeca K 00Y4YEeHHUIO U MTO3HAHUIO, JTF0003HATEIbHOCTH, TOTOBHOCTH U CLIOCOOHOCTH K caMOOOPa30BaHMIO, UCCIIEI0BATENIbCKON AESITETbHOCTH, K
OCO3HAHHOMY BbIOOPY HANIPaBIEHHOCTU U YPOBHS 00OyueHUs B JaJIbHEHIIIEM;

Dopmuposanua Kyromypsl 300poeva

7) OCO3HAHMSI LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO0 OTHOIIEHHS] KCBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0pOBBIM 00pa3 KMU3HU, OCO3HAHUS MOCIEACTBUI U
HENPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTHKOB, KYpEHHUs ), HEOOXOIMMOCTH COOIOCHUSI TPaBMII O€3011aCHOCTH MPU 0OpAIEeHUH C
XMMUYECKMMU BEIIECTBAMU B OBITY U pealbHOM KU3HU;

Tpyoosozo eocnumanus

8) KOMMYHHUKAaTHBHOW KOMIIETCHTHOCTH B OOILIIECTBEHHO IOJIC3HOH, yIeOHO-HCCIIe0BATEIbCKOM, TBOPUYECKOH U APYTUX BUIAX NESITEIBHOCTH; HHTEpEca K
MPaKTUYIECKOMY H3YUSHHUIO TPodeccHid ¥ Tpy/a pa3ImdHOTO PoJia, B TOM YKCIIe Ha OCHOBE MPUMEHEHUSI IPEIMETHBIX 3HAaHUH 110 XMMHUH, OCO3HAHHOTO BBIOOpa
WH/IMBUYAIBHOM TPACKTOPHH MPOJOJDKEHUSI 00pa30BaHMsI C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTCPECOB H
MOTpeOHOCTEH;

IKonozuueckoz0 60cnUMAHUA

9) PKOJIOTUYECKHU 11eJecO00pa3HOro OTHOIIECHUS K MPUPOJIe KaK HMCTOYHUKY KU3HU Ha 3emile, OCHOBE €€ CyIeCTBOBAaHHUS, MOHHUMAHUS IIEHHOCTH
3I0pOBOTO 1 0e30MacHOro 00pasa >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS [IEHHOCTH
COOMTIO/IeHHU S TIPABUIT OE30IIACHOTO TOBECHHS IIPU PaboTe C BEIIECTBAMH, a TAKXKE B CUTYAIIUSX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIFOJIEH;

10) COCOOHOCTH MPUMEHATH 3HAHUSA, TMOJIydaeMble MPU U3YUYEHUU XUMHH, JUIsI PEHICHMs 3a/1ay, CBSA3aHHBIX C OKpYKarolled MPUPOIHON Cpeloi,
MOBBILICHUS YPOBHS 3KOJIOTHYECKOH KYIbTYPbI,0CO3HAHUS TTI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIEM U My-Tel UX PEIIeHuUs MOCPECTBOM METOIOB
XUMUH,

11) SKOJIOTMYECKOTO MBILIUIEHUS], YMEHHUsI PYKOBOJCTBOBATHCSI UIMB MIO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHKE.

MeTanpeaMeTHbie pe3yJbTaThI
B cocrae MeTanpeIMETHBIX Pe3yIbTaTOB BBLIEISIOT 3HAUMMBIEUIS (DOPMHUPOBAHKS MUPOBO33pEHHUS OOILIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHs], IPHHIIHIIL,
TUIIOTE3a, (haKT, CUCTEMA, MTPOIIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE UCITIONB3YIOTCSI B €CTECTBEHHO*HAYUHBIX YUEOHBIX MPeAMETaX U MO3BOJISIIOT HA OCHOBE
3HAHUN U3 3TUX NPeIMETOB (POPMUPOBATH NMPEACTABICHUE O LIEIOCTHOM HAyYHON KapTHHE MHpPa, U YHUBEpCAIbHbIe yueOHbIe 1eHCTBUS (T03HABATEBHBIE,



KOMMYHUKATHBHEIC, PETYIISITHBHBIC), KOTOPBIE 00eCTIeurBatOT (JOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIbHOMY TUIAHHPOBAHHUIO M OCYIIIECTBIICHUIO YIeOHOM
JIeSITCITLHOCTH.

MeranpenMeTHbIC pe3ylIbTaThl OCBOCHHUS 00pa30BaTelIbHOM MPOrpaMMbI TI0 XUMHU OTPAXKAIOT OBJIJICHHE YHUBEPCATHHBIMU ITO3HABATEIILHBIMU
e CTBUSIMH, B TOM YHCJIC:

bazosvimu nozuueckumu oeiicmeuamu

1) YMEHHEM HCIOJIb30BaTh MPUEMBI JIOIMUECKOIO MBIIIJICHUSI NPU OCBOCHHMM 3HAHUM: PACcKpbIBaTh CMBICI XMMMUYECKUX MOHATUH (BBIIENSTH HMX
XapaKkTepHbIe MPU3HAKHU, YCTAHABIUBATH B3aMMOCBS3b C APYTMMHU TOHSATHIMH), UCTIONB30BATh MOHITHUS IS OOBSICHEHUSOTACIBHBIX (DAKTOB U sIBJICHHH;
BBIOMPATh OCHOBAHUS M KPUTEPUH LI KIacCU(PUKAIIMH XUMUYECKUX BEUIECTB M XMMHUYECKHX PEaKIUil; yCTaHABJINBATh MPUYUHHO-CIICACTBEHHBIE CBSI3H
MEXTy 00BEKTaMH N3Y4EHUs; CTPOUTD JIOTHUECKHUE pacCy X AeHHs (MHAYKTUBHBIE, IETYKTUBHbBIE, IO AHAJIOTUH); IEJIaTh BHIBO/IBI U 3aKITIOUEHUS;

2) yMEHHuEeM IPUMEHATH B Mpoliecce MO3HAHMS CUMBOJINYECKUE(3HAKOBBIE) MOJIEH, UCTIOIb3yEMbIE B XUMUH, IPEOOPA30BBIBATH MIMPOKO IPUMEHSIEMbIE
B XMMHUHU MOJIEJIbHBIE NTPEICTABIICHUS] — XUMHMYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XMMHUYecKast popMysia U ypaBHEHUE XUMHUECKOW peaKkuyi — MpU PElIeHUU
yueOHO-TI03HABATENbHBIX 33/a4; C Y4ETOM AITHX MOJEIbHBIX NPEACTABICHUN BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH H3ydaeMbIX
00BEKTOB — XUMUYECKUX BEUIECTB U XUMHUUECKUX PEaKIIMii;

bazosvimu ucciedosamensckumu  oeiicmeuamu

3) yMEHHEM HCIIOJIh30BaTh MOCTABJICHHBIC BOITPOCH] B KAUECTBEMHCTPYMEHTA TTO3HAHMSI, @ TAK)KE B KAYECTBE OCHOBBI JIJIs1 (DOPMHUPOBAHUS TUIIOTE3HI 110
MIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIXCYKICHUII;

4) mpuoOpeTeHne OMbITa MO [UIAHUPOBAHUIO, OPraHU3alMU U MPOBEACHUIO YUCHUYECKUX SKCIIEPUMEHTOB: YMEHUE HaAOII0AaTh 3a XO- JIOM Ipollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (popMynupoBaTh OOOOIIEHHS W BBIBOJABI MO pe3yibTaTaM IMPOBEAEHHOTO OIbITa, HUCCIEIOBaHMUS,
COCTaBIISATh OTYET O MpoAeTaHHON padoTe;

Pabomoit ¢ ungpopmayuei

5) YMEHHEM BbIOMpaTh, aHAJM3UPOBATH U MHTEPIIPETUPOBATH UH- (DOPMALIHIO PA3IMYHBIX BUAOB U (HOPM MPECTaBIICHNUS, TIOTy4aeMYIOU3 Pa3HbIX UCT OUHHKOB
(Hay4HO-TIOMYJISIpHAs! IMTEpaTypa XMMHUECKOTO COJIep>KaHus, CIPaBOYHbIe ocodusi, pecypcsl HTepHeTa);

6) yMEHHEM MPUMEHATh Pa3IMYHbIe METOJbl M 3aMpOChl MPHU MO- UCKe U 0TOOpe MH(OPMALMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIS
BBITIOJIHEHUSI ~ y4eOHBIX M TO3HABaTEeNbHBIX  33/]ad  ONPENEeNIEHHOTO  THUMAa; NpUOOpEeTeHHe  OmbiTa B 00JacTU  HMCMOJIb30BaHUS
MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBIIaICHNUE KYIbTYPOl aKTUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

7) YMEHUEM HCIIOJIb30BATh M aHAIM3UPOBAThH B MpOIEcce yYEOHON U MCCIEA0BATENbCKOM AeSITENbHOCTH HH(GOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUEOKPYKAOIIel MPUPOAHOMN Cpebl;

YHll(lepcaJleblMll KOMMYHUKAMUBHBIMU oelicmeuamu

8) YMCHHEM 3a/1aBaTh BOIIPOCHI (B X04€ auajiora W/YIn )II/ICKYCCI/II/I) IO CYHICCTBY O6CY)K)18.€MOI>1 TEMBI, Q)OpMYHPIpOBaTB CBOU IPEIJIOKCHUA OTHOCUTECIIBHO
BBITIOJTHCHU A npez[non(eHHoﬁ 3aaa4u,

9) HpI/IO6peTeHI/Ie OIIbITA ITPE3CHTAMU PE3YJIIBTATOB BBITIOJIHCHUA XUMHUYCCKOTO SKCIICPUMCHTA (na60paT0pH0r0 OIIbITAa, na60paT0pH0171 pa6OTBI 8 ()
HCCJIeIOBAHUIO CBOMCTB BCIICCTB, yqe6H0ro HpOCKTa);

10) 3aUHTCPCCOBAHHOCTD B COBMECTHOM CO CBCPCTHUKaAMU MI03HABATENIbHOM U UCCIEA0BATEIbCKON AEITEIbHOCTH IpH pCIICHUU BO3ZHUKAOIITUX Hp06J'IeM Ha
OCHOBC yqéTa O6H_II/IX HHTCPCCOB U COTJIACOBAHUMA MO3UIHI (O6CY)K)1€HI/IH, o0OMeH MHCHUAMHU, «MO3TOBLIC IITYPMBD» U IIp.);



YHugepcansnolmu  pezynamugHoimu - Oeiicmeusmu

11) yMEHHEM CaMOCTOSITEIbHO ONPEACIATh LIEIH eI TeIbHOCTH,INIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATEH U IIPH HEOOXOAUMOCTH
KOPPEKTUPOBATH CBOIO JEATEIBHOCTD, BEIOMpaTh HanOosieedpPEeKTHBHBIE CIIOCOOBI PEIIeHNsT YYeOHbIX U IO3HABATEIBHBIX 3a/1a4, KOPPEKTHPOBATh
IIPEAJI0KEHHBIN aITOPUTM JEHCTBUI MPU BIIIOJHEHNH 33JaHUH C YYETOM MOJTy4E€HHsI HOBBIX 3HAaHHUI 00 M3ydaeMbIX OObEKTaX — BELIECTBAX U PEAKLIMSIX;

12) YMEHUEM HUCIIOJIBb30BaTh M aHATM3UPOBATH KOHTEKCTHI, IIPEAIaracMble B YCIIOBAY 3aJaHHM.

[IpeameTnbie pe3yabTaThl

B cocraBe npeMeTHBIX pe3ysIbTaToOB MO0 OCBOEHHIO 003aTENIbHOTO COJEPKaHMsl, yCTAaHOBJIEHHOTO JAHHOM ITPUMEpHON paboyeli MporpaMMoii, BBIJIEIISIFOT:
OCBOCHHBIE 00YJaIOUIMMHCS HAyYHbIE 3HAHUS, YMEHHS U CTIOCOOBI IeHCTBHM, criennuiecKkue Uist MpeaMeT-Hor 001acTu «XUMUs, BUBI 1A TEIIbHOCTH
T10 TIOJIy4EHHU O HOBOTO3HAHMS, €r0 MHTEPIPETALUH, TIPE0Opa30BaHHIO U MPUMEHEHUIO BPA3IMYHbBIX YYEOHBIX M HOBBIX CUTYaIUSX.

[IpenmMeTHBI€ pe3ynbTaThl MPEACTABIEHBI 110 FOJIaM 00y4eHHs HOTPaXaroT CPOPMUPOBAHHOCTh Y O0yUaIOIIUXCS CIEIYIOMINX YMEHUM:

KJIACC

1) packpviéams CMBICT OCHOBHBIX XUMHUYECKUX TMOHSATHN: aTOM, MOJIEKYJIa, XUMHUYECKHUN DJIEMEHT, TPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, CMECH,
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI ¥ MOJISKYJIsipHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBast JIOJIS XUMUYECKOTO DJIEMEHTA,
MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIIATEIFHOCTD, CTETICHROKUCIICHUS, XUMUYECKasl PEaKITUsl, TeTJIOBOW d3PHEKT peaKiuu,
KJaccu(puKaIuys peakiuii, XaMraeckas CBs3b, paCTBOP, MaccoBasi J0JIsl BEIIECTBA B PaCTBOPE;

2) WuoCcmpuposans B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHI (CM . 1. 1) U PUMEHSATD 3TH NOHSATHS TP OMTHMCAHUH BEIIECTBH MX MPEBPAICHHI;

3) ucnonvb3o6ams XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBICHUS ()OPMYJIT BELIECTB U YPABHEHUI XUMHUYECKUX PEAKITUIA;

4) onpedesiams BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX; CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; IPHUHATIC)KHOCTD
BEIIIECTB K ONpeIEIEHHOMY KJ1acCy COeAMHEHUH 110 (popMyraM; BUJL XUMUYECKOM CBSI3U (KOBAJICHTHAsI U HIOHHAS) B HEOPraHUYECKUX COSTUHEHUSX;

5) packpwieams cmbica IepuoIudeckoro 3akona J{. . MeneneeBa: 1eMOHCTPUPOBATH IOHUMAaHHUE MEPUOINICCKON 3aBUCUMOCTHCBONCTB XUMHUECKUX
AJIEMEHTOB OT UX IOJIOKEHHSI B TICPHOAMYECKON CHCTEME; 3aKOHOB COXPaHEHHsI MacChl BEUIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUCHHS,
3aKkoHa ABOTAJIPO; ONUCHIBAMb U XAPAKMEPU308amb TaOINIHYIO (GOpMY MEPUOANYECKON CHCTEMbI XHMUYECKUX AIEMEHTOB: PAa3JIn4aTh MOHATHS
«rnaBHas nonrpynmna (A-rpynma)» u «mnobouyHas moxarpymma (b-rpynma)», Manble ¥ OOJIBIIME TEPUOJMBI, COOMHOCUMb O0003HAYCHHS, KOTOPHIC
umerorcss B tadmuie «llepuoandeckas cucrema xumudeckux snemeHToB 1. M. MenzesneeBa» ¢ YUCIOBBIMU XapaKTEPHUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsi[ sjpa, 00IIee YHCII0 IEKTPOHOB U PACIIPE/ICIICHUE UX 110 3JICKTPOHHBIM CJIOSIM);

6) Kraccupuyuposames XAMUYECKUE JICMEHTBI; HCOPraHHUYECKUE BEIIECTBA; XUMHUUCCKUE PEaKIiy (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, 10 TeII0OBOMY 3P PeKTy);

7) Xapakmepuzosams (Onucvléams) oONIHe XAMUYECKUE CBOMCTBA BEIIECTB Pa3IMYHbBIX KJIACCOB, ITOITBEPXK/Iasi OMUCAHUE IPUME-PaMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUXPEAKIIHIA;

8) nmpocHo3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX Tpe- BpallleHHi B
Pa3IMYHBIX YCIOBHSIX;

9) 6biuUCAAMb OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO0 XMMHUUYECKOTO 3JIeMEeHTa Mo (hopMylie COSAUHEHUS;
MacCOBYIO JIOJIFO BEI[ECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKITN;

10) npumeHsamb OCHOBHBIE OTIEPAIIMH MBICIIUTEIBHON IEATENHHOCTH — aHAN3 U CHHTE3, CpaBHEHUE, 000011IeHre, cCcTeMaTH3allnio, KiIaccu(pHUKaIuio,
BBISIBIICHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — ISl H3y4eHHsI CBOMCTB BEUIECTB M XUMUYECKHUX PEAKIIUii; eCTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS —



HaOJI0IeHNEe, U3MEPEHNE, MO IETMPOBAHNE, IKCIICPUMEHT (peabHbIM 1 MBICIICHHBIN);

11) credosamp TIpaBWIIaM TOJB30BAHUSA XUMHUYECKOW MOCYAON M 1abOpaTOPHBIM 00OpYAOBAaHUEM, a TaKXKE MpaBHIaM OOpAIIECHUs C BEUIECTBAMU B
COOTBETCTBUH C MHCTPYKIMSAMH IO BBITIOJHEHNIOIA00PATOPHBIX XMMHYECKHX OTIBITOB IO MOJIyYEHHUIO U COOMPAHUIOra3000pa3HbIX BEIIECTB (BOAOPOAA U
KHCJIOPOJia), MPUTOTOBJIEHUIO PACTBOPOB C OMpPENEIEHHONW MacCOBOM J10Jiel pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U MPOBOJIUTH XUMHYECKHUE
AKCIIEPUMEHTHI ITOPACIIO3HABAHHUIO PACTBOPOB ILEJIOYEN U KUCIIOT C TOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOII(TaTIenH, METUIIOPAHK U JIp.).

KJIACC

1) packpwleéams cmbiC1 OCHOBHBIX XMMHYECKUX IMOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIHHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEeaKIMsl, XUMUYECKasl CBSI3b, TEIUIOBOM 3(PPEKT peakinu, MoJib,
MOJISIPHBIH 00BEM, PacTBOP; ANIEKTPOJIUTHI, HEIIEKTPOJIMTHI, HIEKTPOJIUTHYECKAs AUCCOLMALMS, PEAKIIM HOHHOTO 0OMeHa, 00paTuMble U HEOOpaTUMbIe
peaKiuy, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, OKHCIINUTENb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, AJIOTPONHUs, aM(OTEpHOCTH,
XUMHUECKas CBSA3b (KOBAJIEHTHAs, NOHHAs, METAJUINYECKas), KpUCTAIIINYECKAs PelIETKa, KOPPO3Us METAJIOB, CIUIaBbl; CKOPOCTh XMMUYECKOM peakiu,
npenenbHo gonyctuMas konuenTpauus (ITIK);

2) unmocmpuposanms B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1.1) ¥ IPUMEHSTH 3T MOHATHS [IPU ONKMCAHUU BEILECTBU UX MPEBPAILICHUH;

3) ucnonvb3o6ams XUMUUECKYIO CUMBOJIMKY U1l COCTABJICHUS (JOPMYJI BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKITUIA;

4) onpedensimeb BAJEHTHOCTb U CTENEHb OKHCIIEHUS XUMHUYECKHX DJIEMEHTOB B COEIMHEHUSX DPA3JIMYHOIO COCTaBa; MPUHAUIEKHOCTh BEIIECTB K
onpeeNEHHOMY KJIacCy COeMHEHUN 1o (GopMmyiiaMm; BUJI XUMUYECKON CBSI3M (KOBaJICHTHAs,, MOHHAS, METAJUIMUECKasi) B HEOPraH NYECKUX COCTUHEHUSX;
3apsi/i MOHA 110 XMMHUYECKOH (hopMyIie; XapakTep Cpeibl B BOJHBIX pACTBOPAX HEOPTaHMUECKUX COCAMHEHUH, TUIT KPUCTANINYECKOH peIéTKH KOHKPETHOTO
BEILIECTBA;

5) packpvieams cmbica nepuoauueckoro 3akoHa JI. M. MenpeneeBa M J€MOHCTpUpPOBATh €ro IMOHUMAHUE: ONUCHIGAMb U XAPAKMEPU308AMb
TaOIMUHYI0 (POPMY NEPUOANYECKON CUCTEMbI XUMUYECKHUX IEMEHTOB: Pa3nyaTh MOHATUS «TJaBHAs noArpynna(A-rpynmna)» u «moOouyHasi HOArp ynmna
(b-pynna)», manele 1 60JIbLIME TEPHOABL; COOMHOCUMb 0003HAYEHUS, KOTOPbIE UMEIOTCSA B NEPUOMUECKON TabiuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] A1pa, OOLIEeUncIo MIEKTPOHOB U PACHPENENICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM); 00BACHAMb
o01111€e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B IIpeesiaX MajbIX IEPUOAOB U IIABHBIX HOJATPYII ¢ Y4ETOM CTPOEHHS UX
aTOMOB;

6) Kraccuguyuposams XUMUYECKHE JIEMEHThI; HEOPraHUYECKHE BEIECTBAa; XUMUUECKUE PEaKLUU (II0 YUCIy M COCTaBy YYacTBYIOLIUX B PEaKLUU
BEIIECTB, 110 TEIIOBOMY 3((eKTy, 110 U3MEHEHHIO CTETIEHEH OKUCIEHUS XUMUYECKUX JIEMEHTOB);

7) Xapakmepu3oeams (onucwvléamsy) oOIIHe XUMUYECKHE CBOWCTBA BEIIECTB PA3IMUHbIX KIACCOB, OATBEPXKAas OMUCAHHE TPUME-PaMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMHUECKHUX PEaKIINii;

8) cocmaensims YypaBHEHMsI JIEKTPOJUTUYECKON AMCCOLMALMM KUCIOT, LIEN0YEH U COJIEH; MOJIHBIE U COKPAIEHHBIE ypaBHEHUS pEakLUil MOHHOTO
oOMeHa; ypaBHEHUS peakIMi, OATBEPKIAOIIMXCYIIECTBOBAHNE FEHETUUECKOM CBA3U MEK/1y BEILIECTBAMH PA3JIMUHbIX KIAaCCOB,;

9) packpviéams CYyITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIMNA MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca STUXpEeaKui;

10) npozcHo3upoéams CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS; BO3MOKHOCTH NPOTEKaHMsSI XMMHUYECKHUX NPEBPAILECHUN B PAa3JIMYHBIX
YCIIOBHSIX;

11) 6vlyuCAAMb OTHOCUTEIHHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa 10 (Gop-MyJie COSeAUHEHMS,
MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE; IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINHY;

12) credosams TIpaBUJIAM TOJIb30BAHUS XUMHUUECKOM MOCynoil U mabopaTopHbIM 000pyIOBaHMEM, a TaKKe IMpaBUiIaM OOpalleHHs C BEIIeCTBAaMH B



COOTBETCTBUU C MHCTPYKLHUSMH MO BBHITMIOJHEHHUIO Ta00PATOPHBIX XUMUYECKHUX OIBITOB TI0 TOJTYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa 1
YIJIEKHUCIIOTO ra3a);

13) npo6ooumsb peaxiiu, MOITBEPKAAIONINE KaUeCTBEHHBINA CO- CTaB Pa3IMYHBIX BEIIECTB: PACO3HABATh ONBITHBIM MYTEM XJIOPUI- OPOMUI-, HOAU-,
kapOoHat-, ¢ochat-, cuaMKart-, cynb(ar-, THIPOKCHA-UOHBI, KATHOHBI AMMOHUS U MOHBI MU3YUYEHHBIX METAJNIOB, IPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

14) npumenams OCHOBHBIE OIEpallMM MBICIUTEIBHOW AEATEIbHOCTH — aHalIM3 U CHUHTE3, CpPaBHEHHE, 0000IleHue, CUCTEMATHU3allUI0, BbISBICHHE
IIPUYHUHHO-CJIEACTBEHHBIX CBA3EH — /7151 U3y4EHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUii; eCTECTBEHHO-HAYYHBIEMETO,Ibl I03HAHUS — HAOJI0ICHHE,
U3MEpEeHue, MOJCIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICJICHHBIN).

COAEPKAHUE YYEBHOI'O NMPEAMETA «XHUMHA»IIO I'OJAM U3YUEHUA
8 KITACC

HepBOHaqaanue XUMHYECKHE IOHATHSA

[Mpenmer xumun. Posb xumun B xu3HY denioBeka. Ternma v BemrecTBa. Gu3nueckiie CBOMCTBA BEIIECTB. ArperaTHoe cocTostHIe BemiecT. [ToHsTHe 0 MeTomax
MO3HAHUS B XUMUHU. XUMHsI B cucTeMe Hayk . UucThie BemecTBa i cMecH . CriocoObI pa3/ielieHust CMECeH .

ATOMBI 1 MOJIEKYJTBI. XHMHUYECKHE deMeHThL. CHUMBOJIBI XHMHUYECKHX JIEMEHTOB. [IpoCThie U CII0XKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YIeHHE.

Xumudeckast hopmyra. BaleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BemiecTB. OTHOocUTeNmbHassaToMHas Macca. OTHOCHTENbHAS
MOJIEKYJIsIpHAst Macca. MaccoBast I0JIsi XAMHYECKOTO AJIEMEHTA B COSIMHEHHH.

dusnyeckre 1 XUMUYECKUE SBJICHUS. XUMUYECKasi peakis ueé Mpu3Haku. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMHUECKHECYPaBHEHHUSL.
Krnaccudukarms XuMudeckux peakiyil (COeAMHEHMsI, Pa3IoyKeHHs, 3aMEITICHUS).

XMMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYIOMH, ¢ TIpaBWiIaMH pabOThI B TA0OpaTOpUH M IPUEMaMHU 0OpaIIeHHs C JTJAOOPaTOPHBIM
000pyI0BaHUEM; U3YUCHUE U OTIHCAaHUE PU3UIECKUX CBOMCTB 00Pa3I0B HEOPraHWIECKHUX BEUIECTB; HAOM0IeHHEe (PU3NIECKUX (TUIABJIICHUE BOCKA, TasHHE
JIbJIa, PACTUPAHUE CaxapaB CTYIIKE, KUTICHUE M KOHJICHCAIIUS BOJIbI) M XUMUUYECKUX (TOPESHUECBEUH, IPOKATMBAHUE METHOM ITPOBOJIOKH, B3aUMO/ICHCTBHE
MeJia ¢ KUCIIOTOH) sIBJICHHI, HAOIOJICHHE M OTIMCAaHKE TIPH3HAKOB MIPOTEKAHHSI XUMHUECKUX PEaKIMii (pa3JiosKeHNe caxapa, B3auMOICHCTBUECEPHOM KHCIIOTHI
¢ xJiopuioM Oapwusi, paznokenue ruapokcuaa meau (I1) mpu HarpeBanum, B3auMoieiicTBIE xKenesa ¢ pactBopoM comr Meau(1l)); n3ydenue crioco6oB
paszeseHus cMecel (C MOMOIIIbI0 MarHuTa, GUIbTPOBAHKE, BHITAPUBAHUE, JUCTHILISINS, XpOMATO-rpadus), MPOBEACHNUE OYUCTKU TIOBAPEHHOW COJIH;
HaOJTIO/ICHUE MOTTHCAHUE PE3Y/IbTATOB IMPOBEICHHUS OITbITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MACChl; CO3/IaHUE MOJIEIICH MOJIEKYI (IIIapOCTEPIKHEBBIX) .

BaxHeiimue mpeacTaBuTe M HeOPraHMYeCKHX BeleCTB

Bo3myx — cmech razoB. Cocras Bo3ayxa. Kucinopog — anemeHt unpocroe BerectBo. HaxoxxaeHue Kucinoposa B Ipupoje, (GU3H4eckue 1 XMMUIECKre
cBoiicTBa (peakimu ropenusi). Oxeusbl. [Ipumenenne kucnopoa. CnocoObl MoydeHrst KUCI0Po/a B 1a00OpaTOpuH U MPOMBIUIEHHOCTH. KpyroBopoT
Kuciopoa B mpupoe. O30H — ayuioTpomnHas MoU(pUKAIUS KUCIOPOAA.

TeruoBoii aphekT XuMHUIecKoi peakiuu, TEPMOXUMUYECKHE YPaBHEHHUS, 9K30- U SHAOTEPMUYECKUE peakIy. TOITNBO: yroyib U MeTaH. 3arps3HeHne
BO3/yXa, YCHJIEHHE MapHUKOBOTO 3((eKTa,pa3pyIieHne 030HOBOTO CIIOSI.

Boznopon — anemeHT u npoctoe BelecTBo. Haxoxienre Bojoposia B pupoe, pU3NyecKrue U XMMUYECKUEe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MOTyYeHUSL.
CocraB KUCIIOT U COJEN .

Komuuectso BemmectBa. Mosnb. MosnsipHast Macca. 3akoH ABoraapo. MosspHbIid 00bEM ra3oB. Pacu€rbl o XMMHYECKUM YPaBHEHUSIM.



dusnueckue cBoiicTBa Boabl. Boaa kak pactBoputens. PacTBopsl. HackleHHbIe 1 HeHACKILIEHHBIE PACTBOPLL. Pacmeopumocms eeuyecms 6 600e. L
MaccoBas 10714 BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA Bopl. CocTaB OcHOBaHMI. Pojib pacTBOpPOB B IPUPO/IE U B )KU3HHU uesioBeka. KpyroBopot Boibl B
Ipupoie. 3arpsiI3HEHUENPUPOIHBIX BoJI. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccuguxkanust Heopranmdecknx coeauHennid. Oxcunpl. Kimaccugukarms okCHIoB: cosieoopasyromiye (0CHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecosieoOpasyromue. HoMeHk1aTypa OKCHIOB (MEXK/IyHapOIHAasl ¥ TpUBHANIbHAS). DU3NUECKHe 1 XMMHUYECKHE CBOMCTBA OKCHIIOB. [lomydenue.

OcnoBanmst. Knaccrukarysi oCHOBaHMiA: MENOYM U HEpacTBOpUMBIE OCHOBaHHs. HoMeHKaTypa ocHOBaHMI (MEXITyHapOIHAs U TpUBHAJIbHAS ). DU3HYECcKue
Y XMMHYECKHE CBOMCTBAa OCHOBaHUi. [TosryueHne ocHOBaHMIA.

Kucnotsr. Kinaccugukanust kucnot. HoMeHkIIaTypa KUciaoT (MeXIyHapo1Hast U TpUBHAIbHAS). DU3HUYECKUe M XMMIUYECKUE CBOMCTBA KUCTIOT. Psi akTHBHOCTH
metaiuioB H. H. bekerosa. Ilomydenne Kucior.

Comm. HomenkinaTypa coJieit (MeXIyHapoaHasi ¥ TpUuBUaNIbHAas ). DU3HUECKUE U XUMUYECKUE CBOUCTBA cosieil. CriocoObI MOTydeHHS COJIEH.

I'enernueckas cBsA3b MEXAY KIacCaMU HEOPTaHUYECKUX COEANHEHUH.

XUMHUYECKUI SKCIIEPUMEHT: KaUeCTBEHHOE ONpEeJIeNIEHUE COJIEp KaHHsI KUCIOpo/ia B BO3/IyXe; MOJIy4YeHHE, COOMpaHne, paclio3HaBaHUE M U3YyUYEHHUE CBOWCTB
KHCJIOpO/1a; HaOJI0IeHNE B3aUMOEHCTBHUS BELIECTB C KMCIOPOAOM U YCIIOBHS BOSHUKHOBEHUSI M IIPEKpaIlleHs TOpeHUsl (IoKapa); 03HAKOMIICHHE C
oOpa3aMy OKCHJIOB U OITMCAHUE UX CBOMCTB; MOJIydeHHE, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB BOJIOpPOAa (TOpEeHHE); B3aUMOEHCTBHE BOJOPOIa
c okcuioMm Meau(1l) (Bo3MOXKHO HCTIONB30BaHUE BUIEOMATEPHAIOB); HAOMIOIEHHE 00pa31IoB BEIECTB KOJIMUYECTBOM | MOJIb; HCCIIEJ0BaHNEOCOOEHHOCTEH
PacCTBOpPEHUS BEIIECTB € PA3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB € ONPEECIIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BELIECTBA;
B3aUMO/ICHCTBHUE BOJIBI C METAJUTAMH (HATPUEM M KAJTbIIMEM) (BO3MOXHO MCITOJIb30BAHNE BUICOMATEPHAJIOB); OTIPEICIICHUE PACTBOPOB KHUCIIOT U IIeNI0uei
C MOMOIIIBIO0 MHMKATOPOB; UCCIIE0BaHNE 00pa31l0B HEOPraHMYECKUX BEIIECTB Pa3-JIMYHBIX KJIACCOB; HAOOJCHUE U3MEHEHHSI OKPACKHU HHUKATOPOBB
pacTBOpax KUCIOT U MIENIOYeH; n3yueHrne B3anuMoieicTBrs okcu-aa meau(1l) ¢ pactBopoM cepHOM KHCTIOTBI, KUCIOT C METAIIAMH, PEAKITUI
HEUTpanu3auu; NoJydeHHe HepaCTBOPUMBIX OCHOBAHUI, BHITECHEHUE OJTHOTO METaJlIa IPYIHM U3 pacTBOpPA COJIM; PELICHUEIKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne Ki1acchl HEOPraHUYECKUX COECIMHEHUI.

[lepnoguveckuii 3axKoH W mepuognyeckass cucrema xumuueckux iementoB /I, M. Menneneesa. CtpoeHne aTtomoB.
Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIUN

[TepBble MONBITKA KIaCCU(PUKAITMH XUMHUECKUX 3JIeMEHTOB. [IoHATHE O TrpyIax cXOHBIX 37IEMEHTOB (IIEJI0YHBIC M IIEIOYHO3EMETbHBIC METALTHI,
raJIOTeHbl, UHEPTHBIE Ta3bl. DJIIEMEHTHI, KOTOpPbIE 00Pa3yl0T aM()OTEPHBIE OKCUABI U TUAPOKCUIBI.

[epriomnyaeckuii 3akoH. lepruomueckast cucrema xumudeckuxanemenToB 1. M. MenneneeBa. Bupt Tabmunib! «l leproapueckas cucrema XuMHYECKUX
anementoB /I . . Menaeneesa» . [lepuozp! u rpynmsl . uznyeckuii CMbICI TOPSIKOBOIO HOMEPa, HOMEPOB IE€PU- 0a U TPYIIIbI JIEMEHTA .

Crpoenune atroMoB. CocTaB aTOMHBIX siziep. M30Tombl. DnekTpoHbl. CTpoeHHE 3JICKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUECKUX IIEMEHTOB
niepuoueckoit cucteMsl [, Y. MenaeneeBa. XapakTepucTika XMMUYECKOTO 3JIEMEHTA IO €ro MOJI0KEHUI0 B nieprondeckoi cucteme /1. M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaIyca aTOMOB XMMHYECKHUX 3JIe- MEHTOB, METAJNTMYECKUX M HEMETANTMYECKUX CBOMCTB MO IPyIIaMu NepUoAaM. 3HauUeHHe
MEPUOINYECKOTO 3aKOHA U IEPUOJUUECKON CUCTEMbI XMMUUECKUX JIEMEHTOB JUIS Pa3BUTUs HayKU U IpakTuku . [{. 1. MenaeneeB — yd€Hblii U rpakIaHuUH .

9J'IeKTPOOTpI/H_[aTeJILHOCT b XMMHUYECKHX JIEMEHTOB. XHMHYE- CKasl CBS3b (I/IOHHaSI, KOBAJICHTHAA MOJIEIPpHAA 1 KOBAJICHTHAA HEIIO- JIHpHaH). Cremnenb
okuciacHus. OKUCIUTENBHO-BOCCTAHOBUTEIILHEIC peaknuu. Hpoueccm OKHCJICHHUS ¥ BoccTaHOBIICHUS. OKUCIIMTEIN H BOCCTAHOBUTEIIH.

XUMHYECKUMN OKCIICPUMCHT: U3YYCHHC O6p2[3]_IOB BCIICCTB MCTaJl- JIOB 1 HCMCTAJIIIOB, B3alMOJEHCTBHE T HUPOKCH A THUHKA C paCTBOpAaMH KUCIIOT U
meﬂoqeﬁ; MPOBCACHUC OIILITOB, WIITHOCTPUPYIOINUXIIPUMCPBI OKHUCIINTCIIBHO-BOCCTAHOBUTCIIBHBIX pCaK]_II/Iﬁ (F OPCHUC,PCAKIINN PA3JIOKCHUS, COCI[I/IHCHI/I}I).



Me:knpeaMeTHble CBSI3H

Peasnmzaruist MeXITPEIMETHBIX CBSI3CH MPH M3yUCHUH XUMHHUB 8 KIIACCE OCYIIECTBIISCTCS Yepe3 UCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOIINXCA CUCTECMHBIMHU IJI1 OTACJIIBbHBIX HpeI[MeTOB eCTCCTBeHHO-Hay“IHOFO IIUKJiIa.

OOr111e ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAYJHBIN (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAIN3, CHHTE3, KJIaCCU(DUKAIIUS, TIEPUOITIHOCTD, HAOIOICHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, K3MEPEHHE, MO/ICITb, SIBJICHHUE.

dwusuka: MaTepus, aTOM, JJICKTPOH, POTOH, HEUTPOH, HOH, H30TOII, PAIHOAKTUBHOCTh, MOJICKYJIa, JJICKTPUUYCCKHIA 3apsi/, BEIIECTBO, TEJIO, 00BEM,
aneFaTHOC COCTOAHUCEC BCIIIECTBA, I'a3, (1)I/IBI/II-ICCKI/IC BCJIMYHNHBI, CAUHUILIBI I/I3MCpCHI/I$I, KOCMOC, IINIaHCTHI, 3Bé3I[I)I,COJIHIIe.

buonorus: ¢potocuHTe3, NpIxanue, onocdepa.

I'eorpadust: atmocdepa, rumpochepa, MUHEpAITBI, TOPHBIE TTIOPO/IBI, TIOJIE3HBIE CKOTAEMBbIE, TOTTMBO, BOJHBIE PECYPCHI .

9KIIACC

BemecTBo u XuMHuyecKas peaKuus

[leprommueckuii 3axoH. [leprommueckas cucrema xumuaeckuxinemeHToB . M. MenneneeBa. CtpoeHne arToMOB. 3aKOHOMEPHOCTHB U3MEHEHUH CBOMCTB
XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHsI, KaIbLUsI M UX COSIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B IEPUOUMIECKON CHCTEME U
cTpoeHHeM ux aToMOB.CTpOeHHe BEIECTBA: BU/IbI XUMHUYECKOM CBsI3U. THIIBI KPHUCTAJUIMYECKUX PEIIETOK, 3aBUCMOCTh CBOIMCTB BEIIECTBA OT TUIIA
KPUCTAJUNIMYECKON PEIIETKH M BUJIa XUMUYECKON CBSI3H.

Knaccudukanys 1 HOMEHKIIaTypa HEOPraHMYECKHX BELIECTB (MEX/yHapOJHAs M TPUBUAIbHAS ). XMMHUYECKHE CBOICTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPraHWYECKUX COCIVUHECHUN, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccnguxaryst XMMU4eCKUX peakuii 0 pa3IMYHbIM NIPHU3HAKaM (TI0 YHUCITy U COCTaBY y4acTBYIOIIMX B PEAKIIMHU BEILECTB, MO TEIIOBOMY 3((eKTy, 1o
W3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XMMUYIECKHX IEMEHTOB, TI0 00OPaTUMOCTH, 110 YYaCTHIO KaTallu3aropa). JK30- U HIOTEPMUYECKUE PEAKIHH,
TEPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopocty xXuMHUyeckoi peakiuu. IlonsTre 06 06paTUMBIX U HEOOPATUMBIX XMMUUYECKHUX peakiusix. [IoHsITHE 0 TOMOTreHHbIX ¥ T'€TePOr€HHBIX
peakuusax. [llowamue o Xxumuueckom pasHosecuu. Daxmopwvl, eIUANOWUE HA CKOPOCMb XUMUYECKOU peaxkyuu U NON0NCEHUEe XUMUYEeCKO20
pasHosecus.

MexaHHU3M OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (3JIEKTPOHHBIN OalaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIILHON PEaKIN).

Teopus AMeKTPOIUTHYECKOM JUCCOLMALN. DIIEKTPOIMTHI ¥ HEANEKTPOJIMThL. KaTrnoHs!, aHnoHbl. MexaHn3M JUCCOLMALMM BEILECTB C Pa3InYHbIMU BUIAMU
XUMU4eckol cBs3u. CreneHb aucconranuu. CUIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakiyin noHHOTO 0OMEHa. Y ClIOBUsI IPOTEKaHHsI PEaKLMii HOHHOro 0OMEeHa, TIOJIHbIE U COKPAIEHHBIE HOHHBIE ypaBHEHUs peakuuii. CBOHCTBa KUCIIOT,
OCHOBAaHUI1 ¥ coJiell B CBETE MPEACTABICHUHO0 AEKTPOIUTHYECKOH qucconanyu. KauecTBeHHbIe peakuuy Ha MOHSBI . [lonamue o 2udponuse conell .

XUMHUUECKUI SKCIEPUMEHT: 03HAKOMJIEHUE C MOJAETSIMA KPUCTAJUIMYECKUX PELIETOK HEOPTraHWYECKHUX BELIECTB — METAJJIOB MHEMETAJUIOB (rpadura u
ajMa3a), CII0KHBIX BEIIECTB (XJIOpH/Ia HATPHsl); UCCIIEJOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakliuK OT BO3JEHCTBUS pa3InuHbIX (DaKTOPOB;
HCCIIE/IOBAHUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, ITpoLiecca AUCCOLMAIIMI KUCTIOT, LIe04Yel U coiel (BO3MOKHO UCIIOIb30BaHUE BUAECOMATEPUAIIOB);
NPO-BEZICHNE OIBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKI MPOTEKAHUsI peaKkLii HOHHOTO oOMeHa (00pa30BaHMe 0CaJIKa, BblJIEJICHHE I'a3a,00pa30BaHKe BOIbI);
OIIBITOB, MJUTIOCTPUPYIOLIMX PUMEPBI OKUCIUTETbHO-BOCCTAHOBUTENILHBIX Peakinii (ropeHue, peakiiiy pa3ioskeH!s, COeTMHEHHNs ); paclio3HaBaHHUE
HEOPraHMYECKUX BEIIECTB € TIOMOILBIO KAUECTBEHHBIX PEAKIIMN HAa MOHBI; PELIEHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4 .

HeMeTaanbl 0 MX cOeTHHEHHS



OO0r1mas xapakrepucTuKa rajioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (pU3nUecKue CBONCTBA MPOCTHIX
BEILIECTB — T'JIOT€HOB. XMMUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOJECHCTBUE C METAIUIAMH, HEMETaJLUIaMU, liesioyamu). XinopoBoaopo. CossiHast
KHCJIOTa, XAMUYECKHE CBOMCTBA, I0JIydEHUE, IPUMEHEHNE. J{eificTBUE XJ10pa 1 XJIOPOBOAOPO/Ia Ha OpraHu3M yeioBeka. Bakneiliue xnopuapl 1 ux
HaXO0XJAECHUEB NIPUPOJE .

OOmmast xapakreprcTrka eMeHToB VIA-rpyrmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIC CTEIICHH OKHCIICHHISL.

Crpoenue u (pu3HIecKre CBOMCTBA POCTHIX BEMIECTB — KHUCJIOPOJIa U CEePbL. AJIIOTPOITHbIE MOAM(PHKAIIMK KACIOPOIa U cepbl. XUMUYECKUE CBOICTBA
cepbl. CepoBOJIOPO/, CTpOeHHE, (PU3MIECKHE U XUMUYECKUE CBOMCTBA. OKCHIBI CEphI KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KicioTa, (pu3ndecKue u
XUMHYECKHE CBOMCTBA (00IIME KaK MPeCTaBUTENs Kiacca KUCIIOT U cnerduueckue). XMMUYECKUe PEaKIu, JISKAIIUe B OCHOBE MPOMBIIIIEHHOTO criocota
noJry4eHust cepHoil kucnotsl. [Ipumenenue. Conu cepHOM KMCIOTHI, KaUeCTBEHHAs peakus Ha CyibdaT-noH. HaxoxaeHuecepsl 1 €€ COeTMHEHUI B IPUPOJIE .
XUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOIEeH Cpe/ibl COEANMHEHUSIMU CEphI (KHUCIIOTHBIE 10X/, 3arpS3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOObI €ro MpeI0TBPaIIeHUS

OOmras xapakrepucTrka 31eMeHToB VA-rpynmbl. OCOOEHHOCTUCTPOEHHS aTOMOB, XapaKTePHBIE CTENIEHN OKHCIICHHS.

A30T, pacrpocTpaHeHue B Ipupo/ie, pU3ndecKre 1 XUMHYECKHe CBOMCTBA. KpyroBopoT a3oTa B pupoe . AMMHUAK, ero (DU3HYeCKUeH XMMHUIECKHE CBOMCTBA,
TMOJTY4YCHUEC U IIPUMCHCHUE. Comu AMMOHHMS, UX (bHSI/I‘IeCKI/Ie U XUMHNYECCKUC CBOﬁCTB&, TIPUMCHCHUE. KauectBennasa peaKkuysa Ha HOHBI aMMOHHMSI. AzotHas
KHUCIIOTAa, €€ TIoJTy4eHne, (PU3nuecKrie 1 XMMIIECKHE CBOMCTBA (0OIIINe KaK IMPEeICTaBUTENS Kilacca KACIIOT U crietrdudeckue. Vcroap30BaHne HUTPATOB U COJICH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX YI0OpeHHH. XUMHYECKOe 3arpsiI3HEHNE OKPYKAIOIISH Cpe/bl COSMMHEHUSIMU a30Ta (KHCIIOTHBIE JIOXKM, 3arpsi3HEHNE
BO3/IyXa, MIOYBBI  BOJIOEMOB).

dochop, amtorpornHbie MomduKalun hocdopa, pusrdeckre u xumudeckue ceoiictBa. Oxcun pocdopa(V) u pochopHas kucinoTa, puzndeckue u
XUMHYECKHE CBOMCTBA, nosydyeHue. Mcnonp3oBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX YI0OPEHHUIA.

OOmras xapakrepucTrka 3meMeHToB [V A-rpymmbl. OcOOGEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHS .

VYrnepoa, amioTpornHble MouHKaIKK, PaclipocTpaHeH!e B MpUpoie, GU3nUecKiue U XMMHYecKre cBoicTBa. Ancopoims. KpyroBopot yriieposa B pupoze.
Oxcupipl yraepoja, ux (pu3nyeckue U XuMHUYeCcKre CBOMCTBA, JIEUCTBHE Ha KUBbIE OPraHU3MBbl, [IOJyYeHHE U IPUMEHEHUE. DKOJIOTHUYECKUE TPOOIIeMBI,
cBsi3aHHBIE ¢ oKcuoM yriepoaa(IV); runoresa riio0anbHOro MOTEIUICHHS KIMMaTa; MapHUKOBbBIN 3¢ deKT. YTrosbHas KUCIO0Ta U € COMU, UX PU3NYECKUe U
XMMHUYECKUE CBOMCTBA, MOyYeHHe U npruMeHeHune. KauecTBeHHast peakiys Ha KapOoHaT-uoHbL. Vcrosb3oBanne kapboHaToOB B OBITY, METULIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO3SCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAKO COCIMHEHUSX yriepoja (MeTaH, 3TaH, STUJICH, alleTUICH, STaHOJ,[JIHIIEPUH, YKCYCHas
kuciota). Mx cocmas u xumuveckoe cmpoerue. I1oHaTHE 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeNKax, yrieBoAaX — U UX POJIU B KU3HU
yesroBeka. MarepuaibHOSeTMHCTBO OPraHMUYEeCKUX U HEOPTaHUYECKUX COCAUHEHUN.

Kpemuuii, ero gusudeckre 1 XuMHUECKHUE CBOMCTBA, MoJiydyeHUe U npumeHeHune. CoennHeHus: kpeMHus B npupoje. O0mue npectaBieHus 00 OKCuie
kpemuusA(IV) u kxpemuueBoii kucinore. CUIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, MEIUIIMHE, POMBIIIICHHOCTU. BaxkHelne cTpouTenpHble MaTepHabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IlpoOmembl 0e30macHOrO0 HMCMHOJB30BAHUS CTPOUTEIBHBIX MaTEpUajoB B  IOBCETHEBHOM
KHU3HH.

XUMHYECKUH HIKCIIEPUMEHT: U3y4eHHe 00pa3I[0B HEOPraHUIECKHX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI; POBEJCHHE KAUeCTBEHHBIX PEaKIhii Ha
XJIOPU-MOHBI M HAOII0/IEHUE TPU3HAKOB MX MPOTEKAHMS; OTIBITHI, OTpaKaoIIe PU3NIECKHEe U XUMUYECKUE CBOMCTBA TaJIOTEHOB M UX COCTMHEHUN
(BO3MOKHO MCHOJIH30BaHHEBUACOMATEPHATIOB); O3HAKOMJICHHE C 00pa3iaMy XJIOPUIOB (TAIOTEHUIOB); 03HAKOMJIEHUE C 00pas3IiaMu Cephbl U €€
COEIMHEHUSIMH (BO3- MOYKHO MCIIOJIb30BaHKE BUACOMATEPHAIIOB); HAOMIOICHHE TIpoIiecca OOYTIIMBaHUsI caxapa Mo AeHCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOI
KUCIIOTHI; U3y4eHIE XUMHUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIOTHI, IPOBEIEHNE KAUYECTBEHHOH peaklny Ha Cylb(]aT-uoH HHaOII0IeHHE
Mpu3HaKa e€ MPOTeKaHUs; O3HAKOMIICHHE ¢ PH3MYECKUMH CBOMCTBAMHU a30Ta, pocdopa U uX coeTMHEHUH (BO3MOKHOUCTIOIE30BAaHNE BUIEOMATEPUAIOB),
oOpasiamu



a30THBIX U (POCPOPHBIX YIOOPEHUIL; MoTydeHne, CoOupanue, paco3HaBaHKe U N3y4eHHEe CBOWCTB aMMHaKa; MPOBEICHNUE KaYeCTBEHHBIX PEAKIUii Ha HOH
aMMOHUS 1 (ocdar-uoH U U3ydeHHE PU3HAKOB HX MPOTEKAHUS,B3aUMOICHCTBUE KOHIIEHTPHPOBAHHOM a30THOM KUCIOTHI ¢ MEJIbI0(BO3MOKHO
MCIIOJIb30BAaHME BHICOMATEPHAIIOB); H3y4E€HHE MOJIENCH KPUCTAJUTMYECKHX PEIIETOK anMasa, rpadura, (ymiepeHa; 03HaKoOMIIEHHE C IIPOLIECCOM acopOLnH
PacTBOPEHHBIX BEILECTB aKTMBUPOBAHHBIM YIJIEM U YCTPOICTBOM IPOTUBOra3a; oJIy4eHHe, COOMpaHUE, PACIIO3HABAHUE U U3YUYEHHUE CBOWCTB YIIIEKHUCIIOrO
rasa; MpoBeICHNE KaUeCTBECHHBIX PEaKIMii Ha KapOOHAT- U CHIIMKAT-UOHBIN N3Y4EHHE MTPU3HAKOB UX MPOTEKAHH; 03HAKOMIICHHE C MTPOIYKIIHEH
CUJIMKAaTHOM MPOMBIIIICHHOCTH; PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelne HEeMETAIUIbI U KX COSAMHEHUS».

MeTaaabl H HX COeHHEHHS

OO11as XapakTepUCTUKA XMMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH UX TOJIOKEHHUS B TIEPUOINIECKON CUCTeMe XUMUYeCKHX neMenToB 1. U.
MenneneeBa u crpoeHust aroMoB. CTpoeHueMeTaioB. Metandeckas CBs3b M METAITMUYECKast KpUCTAIUTMYECKAsT PEIETKA. DICKTPOXUMUIECKUN PsiT|
HanpsHKEHUN MeTaioB. GU3HMUECKHE U XUMHUECKHE CBOMCTBA MeTa/UIoB. OO0IMe crnocoObl MorydeHust MetauioB. [IoHSITHE O KOPPO3HH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTallb, Yyr'yH, JIOPATIOMUHNMN, OpPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIUIEHHOCTH.

[[{enoyHbIEe METAILIBL: MOJOKEHHUE B IEPUOANYECKON CHCTEME XUMHUYECKUX 31eMeHTOoB J[. M. MenneneeBa; CTpoeHne UX aTOMOB; HAXOXKICHUE B MPUPO/IE.
Du3HUecKre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kautusi). OKCHJIBI ¥ TUAPOKCUIBI HATPHs U Kamst. [[pruMeHeHune MeI0YHbIX METAIOB M KX
COEIMHEHU .

[[lenouyHO3eMeENbHBIE METAITBI MATHUM M KaJIbIUI: TTOJIOKEHUE BIEPUOAMYECKON crcTeMe XUMuIeckux semeHToB Jl. . MenneneeBa; cTpoeHre X
aTOMOB; HaXOX/IeHHE B Mpupoie. Dr3nueckre n XMMUYeCKHEe CBOMCTBA MarHus M Kajiblvs. BakHelme coeTMHeHUsT KaTbIns (OKCHT, THIPOKCH/I, COJIH).
JKécTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJIOMUHUI: TIOJIO’KEHUE B IEPUOIMYECKON cucTeMe XuMHUUYeckuX 31eMeHToB [l. Y. MenzeneeBa; cTpoeHre aroma; HaxoxaeHue Brupupoae. dusnueckue u
XUMHYECKHE CBOMCTBA allOMUHUA. AM(DOTEpHBIE CBOMCTBA OKCUA U THAPOKCHA aTIOMUHUS.

2Kene3o: mosoykeHUe B NEPHOAMIECKON cucTeMe XuMuieckux seMeHToB J1. Y. MenaeneeBa; cTpoeHre atoMa; HaXoKIeHUE B pUpo,ie. PH3HyYecKue U
XUMHYECKUE CBOMCTRA skene3a. Oxkcupl, ruapokcuabiu commu xenesa(ll) u xenesa(Ill), mx cocras, cBOCTBa U TIOITyYCHHE.

XUMHUYECKHI SKCIIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3liaMi METAJUIOB U CILIaBOB, MX (PU3NUECKUMU CBOICTBAMU; U3yUEHHE PE3YIbTATOB KOPPO3UH METAILJIOB
(BO3MOKHO HCIIOJIb30BaHKUE BUJICOMATEPHATIOB), 0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUs U HATPUSIC BOIOM (BO3ZMOKHO UCTIOJIb30BAaHUE
BHJIECOMATEpPHAJIOB); HCCIIEI0OBAHUE CBOIMCTB jKECTKOM BOJIBI; MPOIIECca TOPEHUS JKelle3a B KUCIIO- POoJie (BOZMOKHO HCIIOIb30BAHKE BUIEOMATEPUAIIOB);
MIPU3HAKOB NIPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KajabIus, aTFOMUHUS, ITMHKa, xene3a(ll) u xenesa(lll), meau(Il)); nHabmronenue u
OTMCAHUE TPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMH HA-TPUsl, Kalus U KaJIbIHs (BO3MOXKHO HCIIOJIb30BaHUE BUCOMATEPUAIIOB); HCCIICIOBAHNE
amM(OTEpHBIX CBOMCTB TMPOKCHIA ATFOMUHUS U THIPOKCU/IA [IMHKA; PElIeHHEe SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe « BayKHeHIIIMe MeTallIbl M X COSAUHEHHSI.

XHMHSL M OKpYKalWas cpeaa

Hosble Marepuansl 1 TexHonoruu. BelecTsa n Mmarepualibl B TOBCEIHEBHOM JKU3HU YEJIOBEKA. XHUMHUSI U 310pOBbe. be3onacHoe UCIonb30BaHUE BELIECTB U
XUMHUYECKUX peaKiuii B ObITy. [TepBast o- MOIIs PU XUMHUYECKUX 03KOTaX U OTpaBiieHUsIX. OCHOBBI KOJIOTH- YECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsisHEHHE
OKpyXaroreicpepl (ipeaenbHas qomyctumas kKonieHnTpanus Beriects — [1JIK). Posb xuMun B pereHnn S5KoI0rHueckux mpooaeM.

[IpupoaHbIe HCTOYHUKH YTIIEBOI0OPOI0B (YrOJb, IPUPOIHBINA ra3,HedTh), TPOAYKTHI UX MEPEepPadOTKH, X POJIb B OBITY U IPOMBIIIUIEHHOCTH .

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00pa3I[0B MaTEPHATIOB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJTUMEPHBIE MaTepUabl).

MexnpeameTHbie CBSA3H
Peanu3arust MeXmpeAMETHBIX CBSI3€H MPU U3YYCHUHM XUMUHU BY KJlacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIIX €CTECTBEHHO-HAYIHBIX



MOHATHI, TaK U TTOHATHUMH, SBJSIIOLIMXCS CUCTEMHBIMU JUISL OTICIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO01ue ecTeCTBeHHO-HAYYHBIC TIOHATHS: HAyYHBIN (DAaKT, THIIOTE3a, 3aKOH, TEOPHSI, aHAIU3, CHHTE3, KITacCU(UKAIIHS, TIEPUOTUIHOCTD, HAOIIIO ICHHE,
AKCIIEPUMEHT, MOJCITUPOBAHKE, U3MEPEHHE,MO/ICTb, SIBIICHHE, MTAPHUKOBBIN 3(DPEKT, TEXHOIOTHS, MaTepuasibl. DU3KKa: MaTepsi, aTOM, IEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOII, PAIMOAKTUBHOCTh, MOJICKYJIa, IEKTPUYCCKHUI 3apsi/l, IPOBOIHUKH, TIOJIYIIPOBOHUKH, THAICKTPUKH, (DOTOIIEMEHT, UHAUKATOP,
BEIIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPHCTAILTNYESCKAs! PEIIETKA, CIUIABbI, (PU3UUCCKHE BEITMYHHBI,
CIMHUIIBI U3MEPEHHUSI, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: horocuHTe3, MBIXaHUe, Onocdepa, IKOCUCTEMa, MHHEPAITBHBIC YI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEITHHBIC BEIISCTBA .

I'eorpadmus: armocdepa, ruapocdepa, MUHEPATB, TOPHBIE TIOPOIBI, TTOJIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, BOIHBIE PECYPCHI.

KanennapHo-temaTnueckoe NJaHHPOBAHHE MO XMMHUU 8 Kiace
2 yaca, 68 yacos

Paznen. Tema ypoka

Kon-
BO
4aCOB

Jlara
poBeJie
HUA

Hcnonwvzosanue
o0bopyooeanusn
«Touka pocma

Tema 1. XumMusi — Ba:kHasl 00J1aCThH €CTECTBO3HAHUSA U
NMPAKTHYECKOM JesiITeJIbHOCTH YesioBeka (5 4)

ITpemver xuMun Pojib XMMUM B 5KM3HU YENTOBEKa. XMMUS B cUcTeMe | 1

HayK. MCTOI[BI IIO3HAaHUs B XUMUU.

3HAKOMCTBO C ITpaBUJIaMHM 0€30MaCHOCTUH ITPUEMaMu pabOTHI B
XuMu4eckoi nabopatopun. [Ipaktuueckas padora:

Ne 1. TlpaBuia paboThI B Ta0OPaTOPUH UITPUEMBI OOPAIIICHUS C
71a00paTOPHBIM 000PYIOBAHHEM

Hudposas naboparopuss RELEON
Hudposoii naturk Temiepatypbl CriuproBka Cpeya.

w

Temna u BemecTna

o

DuU3MUYECKHE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB .

[EEN

UYucreie BemectBa U cMecu. CriocoObl pa3/ielieHus: CMECEH.
IIpakTuyeckas padoraNe 2. Paznenenue cmeceit (Ha mpumepe
OYHMCTKH TIOBAPCHHOW COJIH)

Hudposas naboparopusst RELEON

Tema 2. BemrecrBa
H XUMHYeCKHe PeaKmnu
(159)+1 u

ATOMEBI B MOJICKYIJIBL. XYUMHUUYECKUE IIEMEHTHI

3Haku (CUMBOJIbI) XUMUYECKUX IEMEHTOB

HpOCTLIe n CIIOKHBICBCIICCTBA. ATOMHO—MOJ'IeKy'J'I}IpHOe Y4CHHC.

Ol 0N ®

Xumudeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHUYECKUX
9JICMCHTOB

PR R

11

3aKO0H IIOCTOSIHCTBA COCTaBa BCILICCTB. OrHocuTeIbHAs aTOMHAS
macca. OTHOCHTEIIbHAS MOJICKYJIApHAd Macca .

12

MaccoBas J10J11 XUMHYECKOI0 AJIEMEHTa B COSIMHEHUN




13 | Owsuyeckre U XUMUYECKUE SBIICHUS 1
14 Xumuueckas peakiws. [Ipu3naku 1
Y YCJIOBUS IPOTEKAHUSI XUMHIESCKUX PEAKIIHIA
15 | Xumwuueckue ypaBHEHUS 1
16 | Twrsl XuMHUYeCKUX peakimii. Peakims coeHeHmst 1
17 | Peakiwis pa3iioxeHHst 1
18 | Peakums 3amenieHus 1
19 | Peaxkmus oOmMeHa 1
20 | 3akoH coxpaHeHHs Macchl BetiecTB. M. B. JIoMOHOCOB — yu€HBbIii- 1 BEChI TEXHOXUMUYECKUE WU DJIEKTPOHHBIE; CBEYa; KOJI0a
SHIUKIIONEIUCT. mIockogoHHas 250 MII; JIOJKKa I COKUTaHUs
BCIICCTB
21 | KonrpomnbsHas padota Ne 1 1
Tema 3. Bo3nyx. Kuciiopon.
Oxcuapl
(G
22 | Bozmyx — cmech razoB.CocraB Bo3ayxa Kucinopom — snemeHnT u 1
nipocToe BerecTBo. O30H — ayIOTPOITHA MOIH(UKAIHS KHCIIOpOoIa
23 | Haxoxxnenue Kuciaopo/iaB mpupoe, Gu3nIecKre U XUMUUECKUE 1
CBO¥CTBA (peakinu okucieHus, ropenue. [TonsTre 06 okcumax
24 | CnocoObl MoTydeH st KACIIOpoa B TabopaTtopud 1 1
npombiuieHHOCTH. [IprMenenne kucnopopa. [Ipakrudeckas
pabora
Ne 3. Tlomyuenne u coOupaHue KUCIOPO/Ia, H3Y9eHHE €r0 CBOMCTB.
25 | TerutoBoii aphekT XUMUUECKON PeaKiiu, MOHITHE O 1
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U SHI0TEPMUUYECKUXPEAKIIMIX
26 | TomumBo (yroas v MeTaH). 3arpsa3HEHUEBO3/1yXa, CIIOCOOBI €ro 1
MpeIOTBpAlleHUs. Y CUIIEHHE TApHUKOBOTO d(exTa, paspylieHre
030HOBOTO CJIOS .
Tema 4. Bogopoa. CocraB KucJotT u coJeii(5 1)
27 | Bomopom — 3JIeMEHT 1 MPOCTOE BEIIECTBO 1
28 | Haxoxxnenue B mpupojie, pu3nyuecKie 1 XMMUYECKUe CBOMCTBA (Ha 1
pUMepe B3aUMOICHCTBUS C HEMETaIlIa-MU U OKCHIaMH METAJIIIOB
29 | TIpumenenue, CocoObI MOTYUEHHs BOIOPO/IA. 1
Ipaxtuueckas padota Ne 4. ITomyuenue u cobupanue BoAOpo/a,
H3YyYECHUE Er0 CBOMCTB
30- | CocraB KHCIIOT | cole 2
31

Tema 5. KosinuecTBEeHHBICOTHOLLIEHUS B XUMUH




(44)

32 | Komyectso BemectBa. Mok, MossipHast Macca 1
33 | 3akon ABoranpo. MoJsIpHbIi 00BEM T'a30B . 1
34- | Pacuérhl M0 XUMUYECKMM YPaBHCHHSIM. 2
35
Tema 6. Bona. PactBopbl.Ilonsitue 06 ocHoBanusix (5 u)
36 dusnyeckue CBOHCTBA BOALI. AHAIN3 U CHHTE3 — METOIBI 1
W3YUYEHHS COCTAaBa BOJIBL.
37 | XumHUecKre CBOMCTBA BOJIBbI (PEAKIIMH C METAJUIaMH, OKCHUIAMHU 1
METaJUIOB ¥ HEMETAJIOB
38 | Cocras ocroBanmii. [TonsTHE 00 MHIMKATOpaxX 1 Hudposas madoparopusst RELEON
Hudposoii pH. mratus ¢ 3aKkUMOM; MSATh XUMUYECKUX
ctakaHoB (25 MIT); MPOMBIBAJIKA
39 | Bona kak pactBopuress. PacTBOpbI. PacTBOPMMOCTB BEILECTB B BOJE. 1 npubop /IS OTIBITOB C DJIEKTPUYECKUM TOKOM;
[IpakTrueckas pabdoTa: )
Ne 5. TIpurotoBJieHre pacTBOPOB € OMPEAEIEHHON MacCOBOM 0 VICTOYHHUK ITOCTOSTHHOTO TOKA: NMPOOUPKU — 2 IT.
) POHYMEpPOBAHHEIE; TyYHHKA;
PacTBOPEHHOTO BEIIECTRA.
CTIIUPTOBKA;
MPOOKU — 2 1T, TUHIET
40 | Poib pacTBOPOB B IPUPO/IE 1 B )KU3HU YerioBeka. Kpyropopor Bospi B | 1
npupoje. 3arpsi3HEHUE MPUPOTHBIX Bo1. OXpaHa HOYHCTKA
MIPUPOIHBIX BOJI.
Tema 7. OcHOBHbBIE KJIACChl HEOPTAHUYECKHUX COeTMHEHUH
(1lu)t 1y
41 | Knaccudukarys HeOpPraHHIECKUX COEIMHEHHIL. 1
42- | Okcuppl: cocTaB, Kiaccudukarys (OCHOBHbIE, KUCIIOTHBIE, 2
43 | amdoTepHble,Heconeo0pasyrolre), HOMEHKIATypa (MeKTyHapoaHas
Y TPUBUAJTIbHASA).
[Tomyuenne n XMMUYECKHE CBOMCTBA KUCTIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB.
44- | OcHoBaHUSA: COCTaB, KIacCU(UKAIMs, HOMEHKIIATypa 2 [udposas nadoparopust RELEON
45 | (MexmayHapoHas U TPUBUAIIbHAS), PU3MUCCKIE U XUMHUUCCKHIE [{udporoii pH. mITaTHB ¢ 32KUMOM; MATH XUMHYECKUX
CBOICTBA, CIIOCOOBI MOJTyYEHHUS CTaKaHoB (25 MiT); IPOMBIBAJIKA
46- | KucnoTsl: cocras, KiIaccu(UKalys, HOMEHKIATypa, (PHU3UIecKue U 2
47 | XuUMHYECKHE CBOICTBA, CIIOCOOBI MOTyYCHHUS.

Psi akTHBHOCTH METAILJIOB




48-
49

Comu (cpeaHue): HOMEHKIIATYpa, CIOCOOBI MOTyYeHUS,
B3aHMOJICHCTBUECOJICH C MeTajlaMy, KUCIOTaMH,
IEJI0YaMH 1 COJIIMH

50

I'enerrueckas CBsI3b MCKAY KIIACCAMUHCOPraHUYICCKUX COCAMHCHUM

51

IIpakTnueckas padora:
Ne 6. Perienne sKcriepriMeHTaATBLHBIX33/1a4 110 TeMe «OCHOBHBIC
KJIACChI HEOPraHUYECKUX COCTMHEHUN

Hudposas nadoparopusst RELEON
Hudposoii pH. mtaTuB ¢ 32KUMOM; NATh XUMUYECKUX
CTaKaHOB (25 MJ1); IPOMBIBAJIKA.

52

KontpomnbHuast paborta Ne 2

Tema 8. [lepuoanueckuii 3aK0OH U NepPUOIUYECKASI CHCTEMA
xumuyeckux jemMenToB JI. U. MenaesneeBa. CtpoeHue aToma

(7 1)

53

IlepBbie MONBITKM KIacCU(pUKAIMU XUMHYECKHX 3l1eMeHTOB. [loHsTue
O TpyIIax CXOAHBIX 3JIEMEHTOB (IIEJIOUHBIE U I1IETI0OYHO3EMENIbHbIE
METaJIJIbL,FaJIOT€HbI, THEPTHBIE I'a3bl) .

54

DneMeHTbI, KOTopble 00pa3yloT aM(pOTEpHbIE OKCHIBI M THAPOKCHIbI

55

[Teproueckuii 3aKOH ¥ IEPUOINIECKAS CHCTEMA XUMHUYECKHX
anementoB /1. 1. MenneneeBa. [leproipl, rpynisl, OATPYIIIBL.
DU3NYECKHI CMBICIT IOPSIIKOBOTO HOMEpPA AJIEMEHTA, HOME- POB
MIEpUOAA U TPYNIIBI.

56

Crpoenue aromoB. CocTaB aTOMHBIX szep. M3oTorbl

57

OnekTpoHbl. CTPOCHUE IEKTPOHHBIX 000JI0YEK aTOMOB MTEepBBIX20
XUMHUYECKUX AJIEMEHTOB Inepuoaueckoi cucremsl J1. M.Menneneena

58

XapaKTepruCTUKa XMMHUYECKOTO AJIEMEHTA TI0 €0 TOJIOKECHHIO B
nepuoandeckoi cucreme J.1. Menpaeneena

59

3Ha4yeHue NEPUOIUYECKOTO 3aKOHA

Y TIEPUOIMYECKON CUCTEMbI XMMHUYECKUX SJIEMEHTOB IS PAa3BUTHS
Hayku U nnpaktuku. J{. 1. MeneneeB — yu€Hblii, iegaror u
rpakIaHHH.

Tema 9. XuMuueckas CBS3b.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuMn
(8 )

60

QHGKI‘pOOTpI/IL[aTeJILHOCTL ATOMOB XMMHUYCCKHX 2JICMCHTOB

61

HMoHHas xuMu4eckas CBs3b

[udposas nadoparopust RELEON
[TndpoBoii taTunK TemMreparypsl INIATUHOBBIN; TATYMK
TeMIepaTypbl TEPMONAPHBIN

62

KOB&J’ICHTHO-HOJ’IHPH&H CBA3b

Hudposas nadoparopust RELEON
HudpoBoii faTunk TemMneparypsl IaTHHOBBIN; TaTIUK
TeMIepaTypbl TEPMOTAPHBIN




63 | KoBasieHTHO- HEMOJISIpHAs! CBS3b 1
64- | CrerneHb OKUCICHHS 2
65
66- | OxucmurensHO-BOCccTaHOBUTENMBHBIE peakimu (OBP). [Tpomecchr 2
67 OKHCIICHUSIH BOCCTaHOBIICHUsI. OKUCIMTENHN ¥ BOCCTAHOBHTEIIH.
68 | KonrponpHas pabora Ne 3 1
KanennapHo-temaTuyeckoe niiaHMpoOBaHue Mo XumMun 9 Kiace
2 yaca 68 yacos
Ne | Tema paznena u ypoka Komnu | Jlata Hcnonvzosanue
€CTBO | IIPOBEJE | 0OOpydosanus
4acoB | HHS «Touka pocma
IloBTOpeHue u yriydaeHue 3HAaHNUH OCHOBHBIX pa3/ie/ioB
Kypca 8 ki1acca
(5u)+lu
1 Tepromraeckmii 3axoH. [Teproqueckast CHCTEMA XUMUYECKHX 1
anemenToB /. 1. MenpaeneeBa. CTpoeHre aTOMOB
2 3aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB XUMHUECKUX 3JIEMEHTOB 1
MEPBBIX TPEX MEPHOJIOB, KaJIKs, KaJIbIUsI U UX COCAMHEHU B
COOTBETCTBUHU C TMOJIO’KEHUEM 3JIEMEHTOB B IIEPUOIMUYECKON CUCTEME
Y CTPOEHHEM MX aTOMOB
3 Knaccudukaiys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1
(MexayHapoIHas U TPUBHAIbHAS )
4 XUMHYECKNECBONUCTBA BEILIECTB, OTHOCSIIUXCS K Pa3IMYHbIM 1
KJIaccaM HEOPraHUYECKUXCOSAUHEHUH, UX TeHeTUYecKas CBS3b
HEOPraHMYeCKUX BEIIECTB
5 Crpoenue BenecTBa: BUAbl XUMUYECKOMCBS3U. THIIbI 1 [Mudposas nadboparopusi RELEON
KPHUCTALTUUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA [{udpoBoii JaTUMK TEMIEpaTyphl MJIATUHOBBIN
KPUCTAJUIMYECKOU PEIIETKH .
6 Kontponbhas paboraNel 1
Tema 1. OcHOBHbBIE 3aKOHOMEPHOCTH XHMHYECKHX
peakumii
(4 9)
7 Knaccudukarms XuMHUUecKuX peakiiii o pa3inaHbIM 1

IIpU3HAKaM.




IlonsTHE O CKOPOCTU XMMUYECKOM peakyy. [IoHATHE 0 TOMOIe€HHBIX
U TE€TEPOrCHHBIX PEAKIUSAX .

Hudposas nadoparopuss RELEON
HudpoBoii gaT4nK TeMIIepaTyphl IIIATHHOBBIN

[TonsiTre 0 XuMUYECKOM paBHOBECUU. DAKTOPBI, BIAUSIOIINE HA
CKOPOCTBXHUMHYECKON PEAKLIMU U MTOJI0KEHNE XUMHUECKOTO
paBHOBECHS .

Hudposas nadoparopuss RELEON
HudpoBoii gaT4uK TeMIIepaTyphl IIIATHHOBBIN

10

MexaHn3M OKHUCIINTEIFHO-BOCCTAHOBUTEIILHBIX peaKuHﬁ
(9MeKTPOHHBIH OaTaHC OKUCIUTETFHO-BOCCTAHOBHUTENb- HOM
peakuun).

Tema 2. DinekTpoauTnyecKasigucconnanus. XuMu4yecKne
peakunu B pacTBoOpax

(84)

11-
12

Teopust MEKTPOTUTAYECKON JUCCOIUAITIH. DIEKTPOIUTHI U
HEAJIEKTPONIUTBL. KaTnoHbl, aHMOHBI. MeXaHH3M TMCCOLM-Aln
BEILIECTB C Pa3IMYHBIMU BUJIAMU XUMHUYECKOW CBSI3U. CTeneHb
mucconuali. CUIIbHBIC B CITa0BIE DJIEKTPOIIUTHI

Hudposas nabopatopuss RELEON
HudpoBoit maT4nK 1EKTPOIPOBOIHOCTH

13-
14

Peakimn nonHoro o6MeHa, ycioBust X poTekanusi. FlonHbie
YPaBHEHUs pEaKIHil.

[Mudposas nadboparopuss RELEON
[{nudpoBoit JaTUMK FMEKTPOTPOBOHOCTH

16

XUMHUUJECKHE CBOMCTBA KHCIIOT, OCHOBAHHI M COJICH B CBETE
MpeACTaBICHUIN 00 TEKTPOTUTHIECKOMN TUCCOLUAITIN

17

[Tonsitne o ruApoIM3€e CONEH.

18

[Tpaktuueckas padota Ne 1 Pemienne sxcriepuMeHTaIbHBIX 33129
o TemMe

[udposas madoparopusi RELEON
L{ndpoBoii qaTYHK IEKTPOIIPOBOJHOCTH

Tema 3. O01masi XapakTepuCcTUKa XMMHUYECKUX 3JI€MEHTOB
VIIA-rpynnsbi. I'anorenni(4 1)

19

OOrast xapakTeprCcTUKa rajioreHoB . OcoOEHHOCTH CTPOEHHS aTOMOB
3THUX 3JIEMEHTOB, XapaKTEPHBbIE JJII HUX CTETIEHU OKHCIICHHUSI.
Crpoenrie 1 (pusndecKkre CBONCTBA MPOCTHIX BEIIECTB — raJIOT€HOB

20

XUMHUECKHe CBOMCTBA Ha IIpUMepe XJIopa (B3aUMOJICHCTBIE C
MeTayIlaMH, HeMeTalllaMy, Ienoyamu). XiopoBoiopo . ComsiHas
KHCIIOTa, XUMUYECKUE CBOWCTBA, MOy4YeHUE, IPUMEHEHHE.

21

DHBHOJIOTHYECKOE ICHCTBHE XJIopa U XJIOpOBOAOpOda Ha OpraHnu3M
yeaoBeKa. BaxxHelme XJIOpUABI U UX HAXOKACHUEC B IIPUPOIC .

[Tudposas nadoparopust RELEON

22

[IpakTuueckas paboTa:
Ne 2.IlomydeHnie cossiHON KMCIOTBL,U3YUEHHE €€ CBOMCTB

[Tudposas nadoparopust RELEON

Tema 4. O0masi XapaKTepUCTHKA XHMHYECKHUX JJIeMEeH- TOB
VIA-rpynnbl. Cepa u eé coequnenus (5 u)

23

OOmmas xapakTepucTuka 3neMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHUS aTOMOB TUX IEMEHTOB, XapaKTEPHbIE JUIsl HUX CTEIIEHU




OKHCJICHHUA

24

Crpoenuen (pu3MUeCKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/1a U CEPBI.
AJIOTpOIHbIE MOMM(PHUKALMI KHCIIOPOJA U CEPhL. XUMHYECKUE
CBOIICTBa CEpBI.
CepoBoiopoa, cTpoenre, (pU3NIECKUe i XMMUIECKHAE CBOWCTBA.
Oxcupl cepbl Kak NpeACTaBUTENN KUCIOTHBIX OKCHJIOB

25

CepHrast KUCII0Ta, (PU3UUCCKHC
1 XMMHYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS KJIacca KUCIOT
u crienrduyeckue), IpuMeHeHNe

Hudposas naboparopuss RELEON
HudpoBoit maT4nK 371EKTPONPOBOIHOCTH

26

XUMHYECKHE PCaKIum, JCKAIMUEC B OCHOBE ITPOMBIIUICHHOT'O
crioco0aroiy4eHust cepHor KUCIO0ThL. COJIM CEPHOM KUCIIOTHI.

27

Haxoxnenue cepbl v €€ coeTMHeHNI

B IpUpoie. XUMHUUECKOE 3arpsI3HEHUE OKPYKAIOIIECH CpeIbl
COEZIMHEHUSMU Cepbl (KUCIIOTHBIE I0XK/IH, 3arpS3HEHUEBO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 TIPEIOTBPAITICHHS

Tema 5. O01as xapakTepucTHKa XUMHYECKHX JIEMEHTOB
VA-rpynnsl. A30T, ¢pochop u ux coegunenus (7 1)

28

OO0mas xapakTepucTika 31eMeHToB VA-rpynmbl. OCOOeHHOCTH
CTPOCHHST aTOMOB 3THX JIEMEHTOB, XapaKTEPHBICIUISI HUX CTCTICHH
OKHCJICHUS

29

A30T, pacripocTpaHeHHe B IpUpoe, GU3HYECKUE U XUMUYECKHE
cBoiictBa. KpyroBoport a3ora B pupoe

30

AMMHAK, €T0 (%/IBI/I‘ICCKI/IC U XUMHUYECKHNE CBOUCTBA, IMOJIYYCHUC U
IIPUMCHCHUE. OJIM aMMOHUA, HX (1)I/ISI/ILIGCKI/IC U XUMHYCCKHUC
CBOUCTBA, IPUMCHCHHUE.

[Tpaktuyeckas padora Ne 3. [loydeHne aMmuaka, U3y4eHHUEETo
CBOIICTB.

31

A30THas KHCIOTA, €€ pu3nueckre U XuMHYEeCKUe CBOMCTBa (001ue
KaK MpeACTaBUTENS Kacca KUCIOT U crelupuiecKkue).
Hcrnonp30BaHne HUTPATOB U COJICH aMMOHMS B KAY€CTBE
MHUHEPATbHBIX YA0OpeHuit

[Mudposas nadboparopusi RELEON
[{udpoBoii qaTYHK EKTPOIIPOBOJHOCTH

32

XHUMHUYECKOE 3arpA3HCHUC Oprmammeﬁ Cpeabl COCANHCHUSIMA
a30Ta (KI/ICJ'IOTHLIG JOXKH, 3arpAa3HCHUC BO31yXa, IIOYBbLI 1 BOJIOEMOB

33

dochop, amnorponHbie MoupHKaIMupochopa, puznueckue u
XMMHYECKHE CBOICTBA

34

Oxcun pochopa(V) u pocdopras kuciora, GU3HUECKHE U
XUMHUYECKHECBOMCTBA, MoTydeHue. McrnonbzoBanue Gpocdaros B
Ka4yecTBE MUHEPAIBHBIX YI0OpEeHHUIL. 3arps3HEHHETTPUPOTHBIX
BOZ0EMOB (ocharamu




Tema 6. O01as XapaKTePUCTUKA XHMHYECKHX YJIEMEHTOB
IVA-rpynnsbl. Yrjepoa u KpeMHHII U MXCOeTUHEHUS
(8Bu)+1

35 | Vruepon
36- | Okcuel yriepoa, X GU3MYSCKUEe U XUMHIESCKUE CBOMCTBA.
37
38 | YronbHas KHCIOTA U €€ COMH, UX (PU3MUECKHE U XUMHYECKHE
CBOICTBa, IOJIy4E€HUE U IPUMEHEHHE.
39 | IlepBoHauaNbHBIE IOHSTHS 00 OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHMSIXYTJIEpO/1a: 0COOEHHOCTH cocTaBa U cTpoeHus. [lonstue
0 OMOJIOTUYECKH BKHBIX BEIIIECTBAX: KUPAX, OCIIKAX,
40 | KpemHuii, ero puzuueckre u XMMUYECKHUE CBOMCTBA, TOJTy4eHHE U
MIpUMEHEHHE.
41 | Ilpaktuyeckas paborta Ne 4 [losyueHue yriekuciaoro rasa. [Mudposas nadboparopusi RELEON
KauecTtBeHHas peakiiys Ha KapOOHAT-HOH [T poBoil JaTYMK AEKTPONPOBOIHOCTH
42 | IIpaktuyeckas padara Ne 5 Perrenue sKCrIepUMEHTAIBHBIX 3a1a4 [udposas madoparopuss RELEON
o TeMe «HeMeTamiby. [{nudpoBoii JaTUMK FMEKTPOTPOBOHOCTH
43 | KonrpouspHas paboTa
Tema 7. O0mue cBoiicTBa MeTAJLJIOB
(49
44 OOm1as xapakTeprCTUKA XMMUYECKUXAIEMEHTOB — METAJJIOB Ha
OCHOBAaHUHUUX IOJIOKEHUS B IEPUOAUUECKON cHCTEME
XuUMUYecKux aeMeHToB [I . 1 . MenneneeBa 1 CTpoeHHsE aTOMOB
45 | Crpoenue MeTamioB. MeTanueckas CBsI3b U METAILITHYECKast
KpHUCTAUTUYECKas peIIETKa. DIEKTPOXUMHUUECKUI Psi] HATIPSHKSHHIA
METaJJIOB
46 | dusnyeckue U XMMUYECKUE CBOWCTBA METAJLIOB .
47 | Obmue criocoOsl nosrydeHus MeTaioB. [ousTre o koppo3uu

METaJJIOB ¥ OCHOBHBIE CTIOCOOBI 3aIIUTHI 0T KOppo3uu. CIiiaBbl
(cTanb, uyryH, JIOPATIOMUHHNA, OPOH3a), X IPUMEHEHUE B ObITY U
MIPOMBIIIEHHOCTH

Tema 8. Bakueiiimne MeTaaJbl 1 HX COeIMHEHUS
(16 9)+ 2




48

[I{enoynsie Meraiuibl. 11on0kKEHNE B IEPUOIUUECKON CUCTEME
XuMHU4YeCcKHX 31eMeHToB /I M. MenieneeBa, CTpO€HUEATOMOB.
Haxoxnenue B npupoe .

49- | dusnyeckrue U XMMUYECKUE CBOKMCTBA (HA IPHUMEpE HATPUS U KaITHs
50
51 Oxcuibl ¥ TUPOKCH/IBI HATPUS 1 KaJTHS
52 [IpumeHeHune mEenoYHbIX METAJUIOB U MX COCIMHEHUM.
53 | lleno4yHo3emenbHbIe METAJUTBI MATHUHM U KAJIBLIUHN, CTPOCHUE
aToMoB. [losioykeHre B EpHUOIMIECKON CUCTEME XUMUYECKUX
anemeHTOB J[. 1. Menpeneena.
Haxoxnenue B mpupoie
54- | ®usnyeckue 1 XUMHUYECKHE CBOMCTBA KAJIBIIMA U MArHus
55
56 | Baxwelimme coequHeHNS KATBIHS (OKCH]I, THIPOKCHI, COJIN).
57 | XKectkocTs BOJBI M CLIOCOOBI ee yeTpaHeHus. [Ipakrudeckas pabota
Ne 6. XKécTrocTh BOIBI M METO/IBI €€YCTPAHEHHUS
58 | AmroMuHMHIAL.
59- | OusnvecKkre MXUMUYECKUE CBOMCTBAa. AM(DOTEpPHBIE CBOWCTBA OKCHIIA
60 | uruapokcuaa
61 | XKeneso. [udposas madoparopus RELEON
[{udpoBoii gaTunK KaBICHUS
62 | Ousnyeckue U XMMHYECKHE CBOMCTBA JKee3a
63 | Oxcuapl,ruapokcu bl U comu xemnesa(ll)
n xxene3za(Ill) .
64 | Ilpaktudeckas padota Ne 7. PenieHue sKCriepuMEHTATBHBIX 3a/1a4 10 [udporas madoparopus RELEON
Teme «Meraby. [{udpoBoii JaTUMK TaBICHHUS
65 | KonrponpsHas pabora N3
Tema 9. BemmiecTBa U MaTepuajbl B :KM3HM YeJIOBEKA
(39)
66

Hogble Matepuaiel 1 TexHonoruu. BeriectBa 1 Marepuabl B
MOBCETHEBHOMXU3HU YeNlOBeKa. XUMHUS U 37I0pPOBbE.
be3onacHoe UCTonp30BaHNE BEIIECTBH XUMHUUYECKUX PEaKIMii B
OBITY.




67

[IpupoaHbIe NCTOUHUKH YITIEBOAOPOAOB(Yroib, IPUPOHBI Ta3,
He(Tb), MPOIYKTHI UX MEepepabOTKH, UX POJIb
B OBITY M IPOMBIIIJICHHOCTH

68

OCHOBBI SKOJIOTHYECKOM IPaMOTHOCTH. XUMHUECKOE 3arps3HEHHNE
OKpY»Karo- LIeH cpeibl (IIpelebHO AOYCTHUMAast KOHIIEHTPaLHsl
Bemects — [1J1K).

Ponp XxumuH B pelieHn# SKOJI0THIECKUXITPOOIeM




TOUKA \! POCTA
JlabopaTopHbie padoThI

8 Knacc

Ilpaxkmuueckas paooma Ne 1. « U3yuenue cmpoenusa niamenuy

Teopernueckas yactb: ['opeHne — CIOXKHBIM IIPOLIECC, CONMPOBOKIAIOIINNCS BBIJCICHUEM JHEPIUM, Kak IPAaBWIO, B

BUJIE TEILJIa U CBETa. Pa3innuatoT roMoreHHoe ropeHue (Harnpumep, npu padboTe ra3oBoii TOPEJIKK), U FETepOreHHOE TOpeHne (HapuMep, ropeHue
CIMPTa U CYXOIo roproydero). B paccMoTpeHHbIX IpuMepax IuiaMsi UMEET CXO/AHOE CTpOoeHHE. B HEM MOXHO BBLAECTUTH TPU YaCTH.

Buyrpennuii KOHyc TeMHOTo 1BeTa (B CiIydae ra30BOW TOPEJIKM CHHErO 1BeTa) ¢ Hu3kou temmeparypour ~ 300—500 °C. 3mech mpoHCXOAUT
HCIIApEeHUE U PA3JI0KEHNE TOPIOYEro BEIECTBA.

CpenHuii BOCCTAaHOBUTEIBHBIM KOHYC COCTOMT M3 CMECH BO3[yXa M TOpSILEro rasa. 3Jech IOJ BIUSHUEM Oojiee BBICOKOW TeMIepaTypbl
(1500—1800 °C) mpomayKThl UCMApEHUs W PA3T0KEHUS TOPIOUMUX BEIIECTB aKTUBHO PEarupyroT ¢ KuciaopoaoM. Ecim yacte yriepoaa ocraércs
CBOOOJHOM, TO €ro MeJab4yaiiline YaCcTHIIbl pacCKaIsIOTCS U MPUIAIOT IJIaMEHH SIPKOe CBEYeHHE. JTa YacTh IulaMeHu Oorara yrapHsiM razom CO —
CHJIBHBIM BOCCTAHOBUTEJEM, IOATOMY €€ Ha3blBalOT BOCCTAHOBUTENbHON. Touka Hambojee BBICOKON TemrepaTypbl HAXOIUTCS Ha OCTpHUE
BOCCTaHOBUTEIHHOTO KOHYCA.

BHemHuii OKHCIUTENbHBI KOHYC OOpa3yeT HEBUIUMYIO OO0OJIOUKY, OKPYXKAIOUIyI0 IUlaMs. 3/1eCh O] BIUSHUEM 3HAYUTEIBHOTO IPUTOKA
KHCIIOpO/1a BO3JyXa MPOUCXOIUT MOJHOE OKHcieHne roproyero Bemectsa 10 CO2 u H2O (npu ropeHun cyxoro roprodero Ha OCHOBE YpOTPOIHMHA
Take oOpasyercs N2). [Ipu sTom ocraércs M30BITOK KHUCIOPOJA, KOTOPBIM TMPH BBICOKOW TemIiepaType 00yalaeT BBICOKOW OKHCIUTEIHHOU
aKTUBHOCTBIO, MO3TOMY BHEIIHSS YacTh TUJIAMEHHM HA3bIBAETCSl OKUCIMUTEIbHOW. Mcmonb3ys MoJiyB BO3AyXa, MOXKHO YBEIMUYUTH TEMIIEpaTypy
IJIaMEHHU.

[IpakTryeckas yacthb: L{enp onbiTa: H3y4uTh CTPOCHUE IJIAMEHH, OTIPEACTUTh TEMIIEPATYPy B Pa3HbIX €ro 30HaX MPHU UCIIOJIb30BAHUU PA3ITUYHBIX
HCTOYHUKOB TEIIA .

llepeuensy oamuuxos yughposou 1abopamopuu: TaTINK TEMIEPaTypbl TEPMOIIAPHBIH.

Jlononnumenvroe 06opyoosanue: TATUB C 3KUMOM; Iep>KaTeib s IPOOUPOK; CIIMPTOBKA .

Mamepuanst u peakmugul: CHUPT 3TUIIOBBIN; CyX0€ TOploYee; cBeya.

Texnuxa 6e3onachocmu.

1 . PabGoTa cBsi3aHa C OTKPBITHIM IJIIaMEHEM — OEpPETUTECH 0KOTa.

2 . Tepmomnapa mocie U3BIEUYCHUS U3 TUIAMEHHU OCTBIBAET HE Cpa3y — Oeperurech oxkora. 3.B cIUPTOBKE COAEPKUTCS TOPIOYAs] HKHUIKOCTD.
Hnempyxyus k blnonneHuio:

1. TToaxrounTE BHICOKOTEMIIEPATYPHBIN IaTYHK (TEPMOIIapy) K perucTpaTopy JaHHBIX (KOMIBIOTEPY). 3aKpenuTe AaTYUK B IITATUBE TaK,

YTOOBI €r0 KOHYMK Kacalcsi GUTHIIS CIIUPTOBKH .

2. Baxrute cupToBKY. Korma nmokasanusi CTaOMIH3UPYIOTCS, 3aMMUIIATE 3HAYEHHE TEMITEpaTyphl Ha cXeme TiameHu (puc. 1).

3.IlepememaiiTe JaTYMK TEMIIEPATYpPHI B CIEAYIONIYIO TOUKY IJIAMEHH B COOTBETCTBUU CO cxeMoH. J{7st aToro ocnadnsiite Mmydhty u

nepemernaite e€ (BMecTe ¢ JIAKOH U TaTYUKOM) B Hy»KHOe MecTo. Korna noka3zanusi crabuiM3upyroTcsi, CHOBA 3aHOCUTE 3HaUCHUE

TEMIIepaTyphl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .

4. Tak u3mMepbTe TEeMIIepaTypy BO BCeX TOUKAX IJIaMEHH, OTMEUEHHBIX Ha cxeme . 5 . [IoBTopuTe NeHCTBHS CO CBEYOM M CyXHM TOPIOYNM.




TOUKA \\'POCTA

6.00parute BuuMmanue! [1pr u3yueHHN CTPOSHHS INIAMEHHU CYyXOT'0 TOPIOYEro ucmoib3yercs 1/4 yacts Tabnerku. Kycouek roproyuero noMemnarT Ha
KEPaMUYECKYIO TUTUTKY.

Puc. 1. Touku u3mepeHust TeMIepaTypsl IiIaMmeHu
7. BHecuTe B TU1aMs CIUPTOBKHU HA MIOJIMUHYTHI IPOOUPKY. V3BiIeknTe MpoOMpPKY U3 TUIAMEHU U PACCMOTPUTE €€ TIOBEPXHOCTD.
8. IloBTopute ombIT co cBeuoil. Kakoro nsera oopazoBancs Has€T? UTo 3TO 3a BELECTBO?
Pe3ynbrarel u3aMepeHuii/Ha0 o IeHA N

Hcrounnk Temneparypa oxono ¢utnis [Temneparypa B cpenHen Temneparypa B BepxHeil |Uto oOpa3oBajioch Ha
Ne  |rernoTsl (Kycouka roprodero) JaCTH IJIAMEHU JacTH INIAMEHU MOBEPXHOCTHU MPOOHPKU

CnuproBka

Caeua

Cyxoe roprouee

Bui60o0wi:

B BBIBO1aX yKa3aTh, KAaKOW MCTOYHUK TEIJIOTHI MPEANOYTUTEIHFHO HCTIOIB30BaTh B XUMHUYECKOH JTA00OPATOPHH U IIOYEMY .

Koumponwvuwsie sonpocul:

1. Kako# ucTOYHUK TUIaMeHHU ObLT HCIoTb30BaH? 2 . Kakast yacTh ImiaMeHu caMasi ropsiaas?

3 . Jlo xakoif MaKCUMaJIbHOU TeMITepaTyphl yAaETcs mporpeTh Tepmonapy? 4 . Uto ropsiuee — EHTP TUIAMEHH WK Kpasi?

5 . [louemy ciupTOBKa rOpUT NMOYTH OECLBETHHIM IUIAMEHEM, a CBeYa — CBETAUIUM? MOKHO JIM HCIIOJIb30BaTh CBEYH B JJa0OPAaTOpUN BMECTO

CIIUPTOBOK?

6 . Kakne mpotyKThl ropeHus OJMHAKOBBI Y CHUPTOBKH U cBeur? 7 . 3amanue A noarotosku k ['MA, BITP

[Ipu HarpeBanuu TBEPABIX BELIECTB B MPOOHpPKe He0OX0auMO: 1.B34Th MPOOUPKY B PyKH M HarpeBaTh Ty YacTh, I'JI€ JIEKUT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B LITATHBE U HATPEBATh TY YacTh, I'/I€ JIEKUT BEILIECTBO;

3.B34Th NPOOUPKY B PYKHU, IPOTPEThH BCIO IPOOHUPKY, a 3aTEM Ty YaCTh, TJI€ JISKHUT BEIIECTBO;

4.3aKkpenuTh NPOOUPKY B HITATUBE, IPOrPETh BCIO MPOOUPKY, a 3aTEM Ty YacCTb, [/I€ JIEKUT BEIIECTBO .

(ITpaBubHBIN OTBET: 4 .)

8.3amanue s pa3BUTUs HYHKIIMOHATBHON IPaMOTHOCTH

B xnure Maiikna @apazes «VcTtopus cBeun» aBTOp ONMKCHIBAET OIBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HA CBOUX JIEKUUAX. B miams

CBEYH OH MOMeEIla] U30THYTYIO CTEKIIIHHYIO TpYOKY. OIMH KOHEI[ TPYOKH OITyCcKajcs HeJaleKo OT (PUTHIIS, BTOPOIl BBIBOAMIICS HA

HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HEKOTOpoe BpeMsl K KOHILY TPYOKH MOJHOCHIIH ropsILyto Jyuuny. [losBismnoch

1aMsi, KOTOPOE CYIECTBOBAIO OTAEIBHO OT IJIaMeHH cBeur. Kak MOKHO 0OBSCHUTH 3TO sIBIEHHE?

Otger: B 3101 yacTu riamMeHu mpoucxXoauT ucnapenue napaduna. [lapsl mapaduna Ha BO3Lyxe, MPH MOKUTAHHUN, 3aTOPAIOTCSL. ~
Puc. 2. OnpIT ¢ m1aMeHeM cBeUn



JdeMoHcTpanuoHHBI IKcniepuMeHT Ne 1. «Boidenenue u noznoujenue menia — npu3HaKk XumMuueckoul peaKyuuy TOUKA !’POCTA

Teopernyeckas yactb. Pabora mpoBomuTcs mpu u3ydeHun TeMbl «lIpuU3HAKM XMMHUYECKHX peakuuid». Beinenenue u

MIOTJIOLEHUE TEIUIOTHI, I3MEHEHHE OKPACKHU PACTBOPOB MJIM BELIECTB, BBIAEICHHUE I'a3a SBJISIFOTCSI OCHOBHBIMU IIPU3HAKaMU XUMHUYECKUX PEAKIUI.
Taxoke UMeeT CMBICI IOBTOPUTH PabOTy IPY BBEJCHUH TIOHATHS «TEIUIOBOU dPPEKT peaKkmum .

[IpakTnueckas yactb. Llenb paboThl: MPOAEMOHCTPUPOBATH BBIJIEICHUE M INOIJIONIEHUE TEIjia MPU XUMHUYECKUX peakuusx. CBA3aTbh MOKa3aHUs
JaT4YuKa TEMIEPATYPHI C OCA3ATEIBHBIMU OLIYIIIEHUSIMHU.

Ilepeuens damuuxos yughposotl 1abopamopuu: MATINK TEMIEPATYPhI ITIATHHOBBIH.

Hononrnumenvrnoe 06opyoosanue: Ba XAMUIECKUX cTakaHa (50 MiT), pOMBIBaJIKa ¢ MUCTHIUTMPOBAHHOW BOJIOH, CTaKaH JUIs CIIMBA OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanel u peakmugsl. ATFOMAHUEBAs! TPOBOJIOKA WK Tpanyiisl, 20%-Hb1i pacTBop ruapokcuaa Harpus NaOH, 10%-HbIit pacTBOp yKCYCHOM
kucnotel CH3COOH, runpokap6onat marpust NaHCO3 .

Texnuxa 6e3onacnocmu.: 1 .PaboTath B OuKax. 2.Tpebyetcs cobmoeHre Mep 6€30MacHOCTH MpH paboTe ¢ TUAPOKCUAOM HATpUs U
HarpeBareIbHbIMU IpUOOpaMHu.

Hncmpykyus x evinoanenuro: 1.B xumnuecknil crakan HaneWte pactBop menoun NaOH. M3mepsre ero temneparypy. [lomectute rpanynsl win
MIPOBOJIOKY ATIOMHUHHUS TakK, YTOObl HaJ HUMH ocTaBajicsi ciod kuaxoctu. Korma HauHETcsl peakuus, oOpaTHUTe BHUMaHHE IIKOJHbHUKOB Ha
BBIJIEJIEHUE ra3a W yBeJIuueHue TemmepaTypbl. JKemarenbHO (eciu peakuusi UAET HE CIUIIKOM OypHO) MPOWTH MO Kiaccy U JaTh LIKOJIbHUKAM
[OTpOoraTh CTakaH, 4TOObl YOEOUThCSA, YTO €ro CojAepKUMoe pasorpenocs. OTMETbTE MAKCHMAbHYIO TeMmIeparypy pactBopa. llomyueHHbIi
pe3yabTaT 3aHECUTE B TAONIHUILY .

2.IIpomoiiTe qaTyrK TeMIepaTypsl BoAok. B crakan Haeite ykcycHyro kucinoty Ha I 1/3 mo Beicote. Mi3mMephTe e€ Temriepatypy.

HeGonpmmMu mopuusMu HachlbT€ TUAPOKApOOHAT HATpuUs, NOMEIIMBAs JaTYUKOM Temieparypbl. OOpaTuTe BHHMMaHHME ILIKOJBHUKOB Ha
BbIJICJIEHUE Ia3a - IPU3HAK XUMHUUYecKol peakuuu. [TocmoTpuTte, kak n3MeHsercsa Temneparypa. OTMeTbTe MUHUMANIBHYIO TEMIIEpATypy pacTBOpa.
[TonydeHHBIN pe3ynbTaT YICHUKH 3aHOCST B Tabnuily.  Pe3ynbTaThl nu3MepeHuit /Hab01eHIIA

Pearupyromnue Bemecrsa Havanbnas Temnepatypa MaxkcumanbsHast/MUHAMaJbHas Briaenenue nim nornouieHue
pacTtBopa TeMIlepaTypa pacTBopa TEIUIOTHI

PactBop menoun u amrOMUHUT

PaCTBOp YKCYCHOﬁ KHCJIOTBI U COAa

Bv1600b1: Yka3aTh NpU3HAKA XUMHUYECKUX PEAKITH.

Konmponwvusie sonpocwi:

1 .IlpuBeauTte mpuUMeEpPBI peaKIUui, MTPOTEKAIONINX C BBIJICTICHHUEM TEIUIOTHI.

2 .Jlns mony4eHus HerameéHoi u3BecTy Mell MPOKAIMBAIOT MPHU BBICOKOM Temmepatype. K kakoMy THITY MOKHO OTHECTH 3TY PEaKIUio?

3.3ananue ans noarotoBku kK ['A, BIIP: Tonbko XuMuueckue sBI€HUS IEPEUNCIEHBI B TPYIIIE:

1.I'openue cBeun, BEINAJACHUE JI0KIEBBIX Kalelb, KUTICHUE BObI 2.Cxucanue si0J0YHOTO COKa, CKUCAaHHE MOJIOKA, pACTBOPEHHE MEJa B YKCYCe
3.TassHue cHera, MjaaBjle€HUE CBUHILIA, TPOTYXaHUE KyPUHOTO siflia 4.06pa3oBaHue TyMaHa, TOpeHHe OEHTalTbCKOM CBEUH, TOPEHUE IPUPOTHOTO
raza



TOUKA \\' POCTA

JleMOHCTpalMOHHBIH YIKcTIepUMeHT Ne 2. «Paznoscenue 600bl IneKmpuiecKum mokom»

Teopernueckas yacte. [lepen Hagamom pabOTHI claenyeT 0OCYIUTh CO MIKOJIbHUKAMHU BOIIPOC: MPOCTHIM WM CJIOXHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BELABIKEHHS YYAIIUMUCS Pa3IMYHBIX THIIOTE3 YUUTEIh MPOCUT MPEATIOKUTHh BAPHAHTHI MX SKCIIEPUMEHTAIBHOMN MPOBEPKHU.

OOBIYHO JAaHHBIA OMBIT PEKOMEHIYIOT NPOBOAUTH B mpubope ['odmana, yCTPOWCTBO KOTOPOTO SIBISICTCS JOCTATOYHO CIOXKHBIM JUIS
BOCBMHKIIACCHUKOB. YJJOOHEE €ro mpoBOJWTH B MPHOOpE sl OTBITOB C AIEKTPHUECKUM TOKOM, HCIIOJB3YS B KadecTBe dekTposuta 10%-Hbli
pacTBOp THIPOKCHAA HATPHsl M CTalbHBbIC (JIydllle HUKEJEBBIE) OSJIEKTpoabl. Bo m30ekaHue BCIIEHUBAHHS pPAacTBOpa NPU JEMOHCTPALlUH K
AJIEKTPOJIATY CIICyeT J00aBUThH ATHIIOBBIA ciupT (Ha 4 00BhEMa pacTBopa 3ekTpoauTa 1 006éM 95%-HOro pacTBopa CriupTa) .

[IpakTudeckas gacTb. Llens paboThl: chopMUpOBATh MPEACTABICHUS Y yUAIUXCS 00 aHATN3€ CIOKHBIX BEIIECTB U M3MEHEHHH MOJIEKYI CIIOKHBIX
BEIIECTB B X0/I€ XUMUYECKUX PEAKIINH.

Hononnumenvnoe 060pyoosanue: TPUOOP IS OMBITOB C DIEKTPUYECKHMM TOKOM; HMCTOYHHK IIOCTOSHHOTO TOKa: NpoOupkm - 2 1T,
MIPOHYMEPOBAHHBIE; TyYHHKA; CIUPTOBKA; MPOOKH — 2 IIIT, MUHIIET .

Mamepuanet u peakmugul. cnupT STHIOBBIHN, 10%-HBIH pacTBOP MIETOYH.

Texnuxa b6e3onacnocmu: Pabotats B oukax. TpeOyroTcs crenuaibHble Mepbl 0€301IaCHOCTH MPHU paboTe ¢ TUAPOKCUIOM HATPUS .

Hucmpykyusi k evinonnenuro: 1.3amoTHUTE AIIEKTPOIUTHYECKYIO BAaHHY M JIEMOHCTPAIIMOHHBIE MPOOMPKU PACTBOPOM IIIEKTPOJIMTA 3apaHee, JIo
ypoka. 2.IlponeMoHcTpupyiiTe mprbop ydammumcs, OObICHUTE €0 YCTPOHUCTBO M BKIIFOUUTE IMOCTOSHHBIN 3JIEKTPUUECKUM TOK.

3. HabGmromaercst BeIieNieHUE Ta30B Ha JIeKTpoax nmpubopa. OOpaTuTe BHUMAaHUE y4alluXcsl Ha TO, YTO OJIMH M3 Ta30B BBIJICISCTCS HMHTCHCUBHEH H
3aHUMAaET B J[Ba pa3a 00JIbINi 00BEM 1O CPaBHEHHUIO CO BTOPBIM T'a30M.

4.00cynute HaONIOaeMble MPU3HAKU XUMHUYECKOW pPEaKIMH, CHeNlaifTe MPEANOI0XKEHUs O TOM, B KaKUX MPOOMpKaX HAXOIATCS KHUCIOPOJ U
BOJIOPO/I. DJIEKTPOIIN3 MIPEKpaTUTe, KOT1a B MpoOupkax HabepéTcs 0KoyIo 6 MJI BOJOPOa U 3 MJI KHCIOPOAa .

5.00paTuTe BHUMaHUE Ha pa3Iu4HbIe 00bEMBI COOpaHHBIX ra3oB. [IpoOMPKH TIOTHO 3aKpoWTe MPOOKAMHU TOJ CJIOEM JJIEKTpOJHuTa. Tieromen
Jy4YUHOM OMpeeNnTe HaJM4Yhe KHUCIOopoJa B MpoOMpKe, TOopsiel JTyduHOW moaokrute Boaopon. [Ipeanokure ydamumcss 3aHECTH pe3yJabTaThl
HaOIIOACHUI B TaOJIHITY. Pe3ynbrarel HAOIIOICHHIA

Howmep npobupku O0béM raza Haspanwue raza

-

Bu1600vb1: OTpazuTh, 4TO MPOUCXOTUT C MOJIEKYJIAMHU CII0KHBIX BELIECTB B X016 XUMUYECKOH peaKLuu.

Konmponwvhvie 6onpocei: 1. M0OKHO J1 110 BHEITHEMY BUY OTJIMYUTH a3 BOJOPO/I OT ra3a kuciaopojaa? 2 .Kakue yacTUIlbl COXpaHSIOTCS B X01€
NPOTEKaHMs PeaKIH Pa3I0KEeHUs BOJIBL, a Kakue paspymatorcs? 3 .Kak 1okas3ars, 4To B COCTaBe caxapa COJepiKaTcs aTOMbI yriepozaa?

4 3ananue nis noarotoBku k I'A, BITP. IIpu cobupanuy ra3oB UCNOJIb3YIOT PUOOPHI, IpeAcTaBiIeHHbIe Ha pucyHKe. C MOMOIIBIO, KAKUX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BoAopoa? OOOCHYHTE CBOM OTBET, UCXO/s U3 CBOMCTB JaHHOT'O T'a3a.

Puc. 7. Ilpubops! 11 cobupanus razoB

(A) (B)

(B)

/ 2 ﬁ c—
J

— v FJ



TOUKA \"pocm

OeMoHCTpaLunOHHbIN 3KkcnepuMeHT Ne 3. «3akoH coxpaHeHMs MaccCbl BellecTB»

Teopernyeckas yacte. [Tpu n3yueHnn AaHHOM TEMBI LEI€CO00pPA3HO CO3/aTh MPOOIEMHYIO CUTYAIUIO, ISl pa3pelIeHus

KOTOpOil ydaliuecsi BbIJBUTAIOT TMIIOTE3bl, TPEOYIOLUE SKCIIEPUMEHTANBHOW npoBepku. Ilpu oOcyxaeHu NpeyioKEeHHbIX BaApUAHTOB MIPOBEPKU
BBIIBUHYTBIX TUIIOTE3 BOCBMUKIACCHUKH IMPEUIAraoT Pa3InYHbIe BAPHAHTHl KOHCTPYKIIMHA MPUOOPOB, T.€. MPOSBISIFOT TBOPUYECKYIO aKTUBHOCTD, B
X0/1€ KOTOPOH MPOUCXOANUT TIEPEOCMBICICHNE TIPHOOPETAEMbIX 3HAHHIA.

Ha ypoxe yuammecs y3naioT o paborax M. B. JlomoHocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHUS MAaCChl BEIECTB,
(bopMyIHPYIOT 3aKOH, MPHUXOIAT K BBIBOJY, YTO Macca BEIIECTB B XOJ€ pPEaKIUH JOJDKHA OCTaBaThCS MOCTOSHHOW. JloOMBIINCH TOHUMAHHUS
JAHHOTO Te3MCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTryeckas yacTb. Llenb paboThl: IKCIEPUMEHTAIBHO J0Ka3aTh 3aKOH COXPAaHEHUS] MacChl BEIIECTB .

Jlononnumenvroe 060py0osarue: BEChl TEXHOXHMHYECKHE WK MJICKTPOHHBIS; CBeUa; KOJI0a MIockogoHHas 250 MIT; JToKKa ISt COKUTaHHSI BEIIESCTB.
Mamepuanwi u peakmussi: cBeya.

Texuuxa 6e3onacHocmu’. BHITIONHATH TPEOOBAHUS IPU pabOTE C OTKPHITHIM IJTAMEHEM.

Huempyxkyus x evinonnenuro: Ha pblYakHBIX WM DJIEKTPOHHBIX Becax ypaBHOBEIIMBAETCS CBEYa, a 3aTeM Y4YHUTeNb 3aKuraer e€. Ydyaruecs
HaOMI0AI0T, YTO B Te€YeHHE ~1 MHUH paBHOBECHE BECOB HapyIlaeTcs, Yallka C TOpsileld CBE4YOM MOJHMMAETCs BBEpX. YUallUMCS 3aJai0Tcs
Borpochkl: «Kak MoxHO 00BACHUTH HabmomaeMbrii (akt? Kak 3TOT ¢akT coryiacyercs ¢ 3aKOHOM COXpaHEHHsI MacChl BemecTB?» OO0CyxaeHue
JAHHBIX BOIIPOCOB MPUBOIUT YYAIIMXCS K MBICIIU O TOM, YTO SKCIIEPUMEHT NMPOBEIEH HEKOPPEKTHO, CIIEYyEeT U3BMEHUTh KOHCTPYKIUIO TprOopa.
Yuurens 3apaHee JODKEH MOATOTOBUTH KOJIOY JOCTaTOYHO OOJIBIIOro 00bEMa ¢ XOPOIIO MOJAOTHAHHON MPOOKOI, B KOTOPYIO BCTABJIEHA JIOJKEUKA.
B noxeuke 3akperuisiercs cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4anecsi IpUXoJIsT K BBIBOY, YTO OMBIT CJIEIYET MPOBOIUTH B 3aKPHITOM NMPUOOPE, YUUTENb TOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBeuy, 3aKPEIUIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY M TJIOTHO 3aKphIBaeT. Yyalliuecs BUAAT, YTO paBHOBECHUE
BECOB HE HAPYILIAETCS B XOJ€E BCErO IKCIIEPUMEHTA .

Puc. 8. ITpubop mist IeMOHCTpaIMK 3aKOHA COXPAaHEHUS MAacChl BEIIECTB

BbiBOAbI:

B BbIBO1aX HEOOXOAMMO OTPA3UTh TE3UC, UTO Macca BEIIECTB MPY MPOTEKAHUH XMMUYSCKON PEAKIIUU COXPAHICTCS .
Konmponvuvie sonpocol:

3ananus i pa3BUTHS (PYHKIIMOHAIEHOU IPaMOTHOCTH

1. ITpu ropenun apoB octaércs 301a. Macca 3076l MEHbBIIIE MacChl B3STHIX TSl CKUTaHUS APoB. Kak MOXKHO 0OBSCHUTH 3TOT (hakT?

2. /st mpuroToBiIeHUs MICHOTO OyabOHa MOBap B3s1 Kycok msica maccod 1 kr . Ilocne Bapku kycok Mmsca cran BecuTh 800 r . [louemy macca
H3MEHMIach?




TOUKA \! POCTA

OdemMmoHcTpauuoHHbIN 3kcnepuMeHT Ne 4. «OnpegeneHne coctaBa Bo3ayxa»

Teoperndeckas gacte. [lepen mpoBeAeHHEM YKCIIEPUMEHTA YYalTUMCSI HEOOXOJUMO OOBSCHUTH YCTPOWCTBO

pubopa, 9TO 03HAYAOT AeNeHUs. Takxke He00X0MMO YOeUThCS, YTO MPoOKa MprOOpa repMETUIHO 3aKPBIBACT COCY/I.

[Ipaktuyeckas yactb. Llenp paboThI: SKCTIEPUMEHTAIBHO ONPENEIUTh 00BEMHYIO JOTIO KHCIOPO/Ia B BO3IAYXE .

Jononnumenvroe 060opyoosanue: IpudOP A OTIPEeIICHIs COCTaBa BO3/yXa, IITATHUB, CIIUPTOBKA, CTEKJISIHHAS MMAJ0YKa, JIyYHHA, CTAaKaH C BOJOM.
Mamepuanvt u peaxmuesi: KpacHbIH Gocdop.

Texnuka bezonacnocmu’. C 0OCTOPOKHOCTBIO 00panIaThes C ropsImuM Gochopom.

Hnempyxkyus k blnonnenuio:

1. Kpucrannuzatrop HarosJI0BHHY 3amoaHuTe Bo1oi. Ha moBepxHOCTH Bo/ibI moMecTute dhapdopoByto yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.

2. O0paTuTe BHUMaHHE Ha HEOOXOJIMMOE YCIOBHE KCIEpPHUMEHTa — BIaXHBIA (pocdop ucnonp3zoBats Henb3sa! docdopa momkHO OBITH B3ATO
OoutbIe, YeM TpeOyeTcs sl CB3bIBAHHS BCETO KHCIOPOa, HAXOISAIIETOCs B COCY/IE.

3. OTkpoiiTe poOKy mprOOopa M MOMECTHTE KOJOKOJ B KPUCTAUTM3AaTOp ¢ BOAOH. [lorpy3nTe KOJOKOJ B BOAY HACTOJIBKO, YTOOBI YPOBEHB BOJIBI
COBIIaJaJl C HIKHUM JIeJICHHEM KOJIOKoJa. [Ipy 3ToM HIKHHIA Kpal KOJIOKOJIa He TOJDKEH JOXOIUTH JI0 JHA KpUcTaumu3aTopa . st 3Toro Koo ko
3aKpeInTe B IITATUBE WA MIOMECTHTE Ha JIHO KPUCTALTN3AaTOPA JBE CTCKIISTHHBIC ITAJIOUKH .

4. CUITbHO Pa30TpEB KOHEIl CTEKIISTHHOW IMaJloUKH, OMyCTHTEe €€ B KOJIOKONA W momoxrute (ochop. Kak tompko docdop 3aropencs, ObICTpO
W3BJICKUTE TAJIOYKYy W 3aKpOWTE KOJIOKOJ MpoOkoi. Komokos 3amosHseTcss TYCTBIM O€NbIM JIBIMOM, COCTOSIIIMM W3 YacTH4YeK (ocPopHOTO
aHTuapuaa.

5. 1Ipu ropenun ¢ochopa 00bEM BO3IyxXa BHYTPU KOJIOKOJA BHayalle OT HarpeBaHMs HEMHOIO YBEIUYMBAETCS, a YPOBEHb BOJbI B KOJOKOJIE
noHmxkaercss . [lo Mepe pacxomoBaHMsI KHCIOpOJa TulaMmsl TIOCTETIEHHO TacHeT. benbrit docdopubiii anruapua pactBopsercss B Bojge . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTENIEHHO YMEHbIAeTcsl B 00b€Me . YPOBEHb BOJIbI B KOJIOKOJIE MOBBIIIAeTcs . B kpucTaminsarop goneire Boabl B
TakoM o0beMe, 4TOObI BHYTPH M CHAPYXKHU KOJIOKOJIa YPOBHU ObUIH OJMHAKOBBI M COBIIAA CO BTOPHIM JE€JICHHUEM KOJIOKOJIA.

6. Otkpoiite npuOOp U IPU MOMOIIHU TOPAIIEH JIydUHBI YOeIUTECh B TOM, YTO OCTaBIIMICS B KOJIOKOJIE a3 HE MOJePKUBACT TOPEHUS.

Pe3ynbrarhl HAOMIOCHUIMA

Yucno neineHuii B mpudope, Ywuciio neneHuii B mpuoope,
3aMOJTHEHHBIX BO3/TyXOM (J10 3aMOJIHEHHBIX Ta3aMHu (T1ociie Kakoii ra3 npopearupoBai?
MPOBEJCHUS PEAKIIVH ) MPOBEACHUS PEAKIINN )
BbiBOAbI:

B BbIBOJIax yKa3aTh cojepkaHie KHCIopoaa B Bo3ayxe (B %0).

KonTtponsnsie Bonpockl: 1.Kakoii ra3 pacxoayercs npu cxxuranuu pocdopa B Bo3ayxe? 2.Kakoit 006éM kucnopoa B Bo3ayxe? CKOJIBKO 3TO
cocraniseT B npoueHTax? 3.IloueMy as mpoBeieHus 3KcrepuMeHTa 6epyT u30bITok pocdopa?

4.Kakoii ra3 octasucs B KoJIOKoJIe nocie cropanus pocdopa? 5.3aganus ans noarotosku k 'MA, BITP

VYkaxuTe, B KaKyto IpylIy BXOJAT BELIECTBA, 3ar PA3HAIOIINE BO3AYX:

1. BOJSIHOM Iap, YIJIEKUCIIbIN ra3; 2.CepHUCTHIN ra3, OKCUIbI a30Ta; 3.KUCIOPOI, a30T; 4.TeJINi, KUCIOPOL



TOUKA \"poc-rA

9 kaace

JeMoHcTpaunoHHblii IkcniepuMeHT Ne 1. «TenuioBoii 3pekT pacTBOpeHHs BelecTB B BOAE»

Teopernyeckas dyactb. PacTBOpeHHe BEmIECTB MPEACTABISET CO00M CI0KHOE (PU3HKO-XUMUIECKOE SIBIICHHE, 3aBUCSINEE OT MIPHPOIBI
PacTBOPEHHOTO BELIECTBA U PACTBOPUTEIIS, OT TEMIEPATYphl U KOHLEHTPALUU 00pa3yIolerocs pacTBopa.

[Ipu pacTBOpeHUM KpUCTAIIIMYECKUX BELIECTB B BOJE MPOUCXOJAT TPU OCHOBHBIX Ipouecca. l.Paspymienne kpucrauimyeckoil peméTku
pacTBOPSAEMOro0 BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2. I'mpparauus, T.€. B3aMMOJEHCTBHE YaCTHI] (MOHOB WJIM MOJIEKYJ) pacTBOPSIEMOIO BELIECTBA C MOJIEKYJIaMHU BOJbl — 3K30TEPMUYECKHI ITpoLecC .
3.IlepeHoc TUAPATUPOBAHHBIX YAaCTUI[ OT TPaHMLBI KPUCTAI-pacTBOp B 0O0mMH 00BEM pacTBOpa, ITOT MPOIECC HE COMPOBOKIACTCS HU
BbIJICJIEHUEM, HU MOTJIONIEHUEM TEIUIOTHI.

B 3aBucumoctu oT TOrO, TEMIOBOM 3(PPEKT KaKoro M3 JABYyX MPOILECCOB (pa3pylieHHe KpHUCTaula WK THApaTalys YacTHIl) mpeobiagaer, oomui
TET10BOM 3 (HEKT pacTBOPEHUS MOKET ObITh BETUYMHON MOJIOKUTEIFHON UM OTPULIATEITLHOM.

[IpakTnyeckas 4actb. [Jenb pabomsi: ONPENETUTH TEIIOBOM 3((EKT paCTBOPEHUSI CEPHOI KUCIOTHI, THAPOKCUIA HATPUS U HUTPAaTa aMMOHHUS .
Ilepeuens oamuuxos yugposoii 1abopamopuu’. AATIUK TEMIIEPATYPhI MJIATHHOBbIH .

Hononnumenvnoe obopyodosanue: ctakad Ha 150 Mt — 3 IT.; CTEKIISTHHAS MTAJI0YKa; IPOMBIBAJIKA; MEPHAsk MPpOoOWpPKa; MIMaTeNb — 2 IIT .

Mamepuanvt u peakmuewl: cepHas KUCIOTa (KOHI .); TUAPOKCHI HATPUS KPUCTALTNICCKUIT,; HUTPAT aMMOHHS .

Texnuxa 6eszonacnocmu: 1.CepHasi KHUCIOTa W THUJIPOKCHJ HATpUs SIBISIOTCS arpecCUBHbIMU BemiecTBamu. HeoOxonmmo ocTeperatbcs HX
momajaHus Ha KOXy W oaexay. 2.bepeur rmaza! 3.HeoOxomumo momMHUTH mpaBwiio pasBencHusi kucioT. 4.Ha pabodyem mecte MODKHBI OBITh
HeHTpanu3yromue cpeactBa: 2%-Hble pacTBOPHI THAPOKapOOHATa HATPHUS U YKCYCHOM KUCIIOTHI.

Hnempyxyus k gvlnonnenuro:

1.B nepBbiii ctakan HaieiTe 50 mut Bobl. 2.C MOMOIIBIO TaTYUKA OTIPEICTUTE €€ TeMIIepaTypy.

3.0r™epbTe 10 MJI KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI M MEIJIEHHO, MPU MEPEMENIMBAHUM PACTBOPA CTEKJITHHOM MajJO4YKON BJIMBANTE CEPHYIO
kucnoty. OOparure BHHUMaHHE Ha MOPSAJOK CMEIIMBAaHUS BOJABI M cepHOIl kucnoThl! CrenuTe 3a M3MEHEHHEM TEMIIEpaTyphl MPU PACTBOPEHHUU
kucnotbl. Hanbosiee BeICOKOE MOKa3aHUe TEMIIEPAaTyphl 3aHecuTe B Tabnuiy. J[aTyuk TmaTeabsHO TPOMOMTE BOJOH.

4.Bo BTOpO# cTakaH MOMECTHTE OKOJIO § TI' TBEPJOro MOpOIIKa T'MIpokcuaa Hatpus u BiedTe 50 mu Boabl. OmycTuTe AATYMK TeMIepaTypbl U
nepemeniaiTe pactBop. OTMETbTE caMO€ BHICOKOE 3HaYCHHE TeMIleparyphl. TIiaTenbHO MPOMONTE TaTYUK BOJIOM.

5.B Tperuii ctakaH HachIbTe 15 I MENKOKPUCTAIITMYECKOTO HUTpaTa aMMOHUS U nipuiieiite 50 miu Boapl. OmycTUTe NaTYUK TeMIepaTypbl U ObICTPO
nepemennaite pactsop. Hanbosiee Hu3koe 3Ha4eHHE TEMIIEPATyphl 3aHECUTE B TAOIUILY.

PesynbraThl n13MepeHuil/HabmoneHui

Hccnenyemas cucrema JlucTrmimupoBaHHas BoJa Bogna + H2S04 Bopga + NaOH Bona + NH4NO3

Temmneparypa, °C

Buisoowi:

OTtpa3uthb, Kako# TeroBoi A ekt mpeobdaaaaeT Npu PaCTBOPEHUHU B BOAE CEPHOI KHCIOThI, HUTpAaTa aMMOHUS, THIPOKCH/Ia HATPHSL.
Koumponvuwie 6onpocul:

1.00bsicHUTE, TOYEMY PU PACTBOPEHHUH OJTHUX BEIIECTB B BOJIE BBIACISETCS TEIJIOTa, APYTUX — MOTJIOMIAETCS.

2. IIpeanonoxute TernoBoi 3¢ deKT mpoiiecca pacTBOPEHUS B BOJIE TUAPOKCHIA KaITHSL.



TOUYKA \'pocm
MpakTnyeckasa padbota Ne 1. QneKTPoNUTbI U HEIANEKTPONUTDI \

Teoperuueckas yactb. [Ipu pacTBOpeHHHM B BOJI€ MOHHBIX COCAMHEHUM MOJISIPHBIE MOJIEKYJbI BOJbI OKPYXAIOT (COJbBATHUPYIOT) 3apsyKEHHbIE HOHBI,
IepeBoJil UX B pacTBOp. MoJleKylsIpHbIE COEIMHEHUsl COJBBATUPYIOTCS, HO HE paclajaloTcs Ha MOHbI . B mepBoM ciydyae pacTBOp NpPOBOJIUT
ANEKTPUYECKUI TOK, BO BTOPOM HET .

OnpenenuTs MPUHAIICKHOCTh BEIIECTBA WM PACTBOpPA BEIIECTBA K AJICKTPOJIUTAM MOYKHO MPU MOMOIIM M3MEpPEHHUs 3JeKTpornpoBoaHocTu. Ecmm
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCIEAYEMBbIH OOBEKT — 3JeKTpoiuT. Ecnm 3HadeHue siieKTpomnpoBogHOCTH MeHbine 20 MrkCm/cMm, TO 3TO
HEAJIEKTPOJIUT .

[IpakTryeckas 4acTb.

L]env pabomul: onpenennuTh TPUHAJIEKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BELIECTB K 3JIEKTPOIUTAM U HEAIEKTPOJIUTAM .

Ilepeuenv damuuxos yugposoti nabopamopuu: DATUYUK SIIEKTPONPOBOJHOCTH . JlomoIHUTENbHOE 00OpynOBaHME: cTakaHbl Ha 50 MJI; IITATUB C
3KMMOM; TIPOMBIBAJIKa . Matepuainbsl U peakTUBbBI: NUCTWUIMPOBAHHAS BoAa; 10 20 MJI STHUJIOBOTO CIHUpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa ciiupta (1:1), 5%-Horo pactBopa xyopuga Hatpus; 5%-HOT0 pacTBOpa XJIOPOBOAOPOa; 5%-HOTO pacTBOpa TMAPOKCUIA HATPUS,
MoBapeHHas coJib (TBEpast), caxap (TBEPABIN) .

Texnuka 6ezonacnocmu. 1lpu paboTe ¢ TOPIOYMMU KUIKOCTAMH (CIIUPT, OCH3UH, KEPOCHH) BOIHM3U HE JOJDKHO OBITH OTKPBITOTO OTHSL.

Hnuempyxyus k vlnonunenuio:

1. B crakan moMecTUTe MOBAPEHHYIO COJIb M OITYCTUTE B CTAKaH JATYUK JIEKTPONPOBOAHOCTH . [I[pOBOAUT U COITB DJEKTPUIESCKUN TOK?

2. AHaTTOTUYHBIC ACHCTBUS IPOBEANUTE C caxapo3ol . 3 . B crakan HaneiTe 20 M1 ucciemyemMoro pacTBopa.

4. OnycTHTE B HETO JTaTUYMK 3JIEKTPOMPOBOTHOCTH, 3aKPEIUIEHHBIN B Janke mratuBa. Habmonaiite 3a usMeHeHHEM 3HaUEHUS 3JIEKTPOIIPOBOTHOCTH.
Korpaa nmokazanus gatymka nepectaHyT U3MEHSThCA, 3alUIINTE €ro 3HaYeHHe B TaOJIUILYy .

5.00parute BHIMaHue! J[aT4uk mocie Kaxa0ro OnbITa TIATEILHO MPOMBIBAETCS BOJOW. 6.3aTeM MaTYMK OMYCTUTE B CIACAYIOIIUMA PACTBOP .

AHaJIOTUYHbIE JEHCTBUS MTPOACIIANTE CO BCEMH PacTBOPaMH. Pe3ynbTaThl u3MepeHui

Ne onbita| HazBanue BemiectBa, pactBopa | 3Ha4eHUE AJIEKTPOIPOBOTHOCTH, MKCM/CM DNEKTPOIUT WK HEANIEKTPOJIUT
1
2

Koumponvuvie éonpocul:

1.06pamaroT BHUMaHKUe, YTO HU JUCTUILIMPOBAHHAS BOJA, HU TBEPAAs COJIb HE MPOBOJAT AJIEKTPUUYECKOIO TOKa. TeM He MeHee pacTBOp COJIM B BOJE
IIPOBOJIUT NIEKTPUUYECKHM TOK. DTO 3HAYMT, YTO B PACTBOPE OTKYJa-TO MOSIBISIOTCS MOJABHXKHbIE 3apsibl. [loa 310 HaOMIOeHNE BBOJAT ONpeieeHue
IEKTPOJINTA U MEXAHU3M JJIEKTPOJIUTUYECKON JUCCOLUALUH.

2 . Beerna nu BOAHBIE paCTBOPBI BELIECTB MPOBOAT NIEKTpUUYECKUil TOK? He Bcerna, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB IPU PACTBOPEHUMU .
OT0 — BellecTBa ¢ MOJIEKYJIIPHOM KpUCTalNIM4ecKor pemérkoil. 3.3aganus ans noarotrosku k I'MA, BIIP

A) K Xxopo11o pacCTBOPHUMBIM 3JIEKTPOIUTAM OTHOCSTCA:

1.runpokeup 6apus; 2.¢ochat maruus; 3.cyabpun meau(1l); 4.xkapOoHaT KaabIHsL.

b) Dnexrpudeckuii TOK TPOBOJIUT:

1.pacTBOp 3TUIIOBOTO CIIMPTA; 2.pacTBOP INIMLEPHHA; 3.pacTBOP INIFOKO3bI; 4.pacTBOP THAPOKCHA KAJIBIHS.

JTaGopaTtopHbIn onbIT N2 1. «BnusHue pactBoputensa Ha guccouunauumio»



TOUKA \“pocm

Teopernyeckas yactb. Bo MHOrHX XJIOpHIax MEPEXOAHBIX METAUIOB CBSI3M MMEIOT B 3HAUYMTEIBHOM MEpe KOBAJEHTHBIA Xapakrep . ManonossipHsie
pacTBopuTend (COMPT WJIM aleTOH) COJBBATUPYIOT MOJICKYAbl LenukoM. [Ipu moOaBieHWMM BOJBI OHA COJIBBATUPYET WOHBI, BBI3BIBAS
NEKTPOJUTHYECKYIO JUcCOoanuo . L[BeT pacTBopa Npu 3TOM U3MEHAETCs, a MEKTPOIPOBOJHOCTD PE3KO BO3PACTAET .

[Ipaktudeckas yactb. Llens paboTsl: chopMupoBaTh NPEACTABICHUE O POJIA PACTBOPUTEIIS B DIIEKTPOIUTHUECKON AUCCOIHALTIH.

Ilepeuens doamuukoe yugposoii 1abopamopuu’. TATIMK IEKTPOIPOBOTHOCTH .

Hononrnumenvrnoe 060pydosanue: Ba BHICOKUX XUMUYECKHX cTakaHa (50 mi1); CTeKIIsIHHAS TTaJIoyKa.

Mamepuanwt u peakmuewt:. CUCI2 6e3B0o1HbBIN (MMeeT KOpUYIHEBBIH 11BET . [TosTydaroT, HarpeBasi KpUCTA/UTOTUAPAT B YaIIKE JUIS BHITTAPUBAHUS . XPAHST
B IJIOTHO 3aKPBITOM COCY/I€); allETOH WUJIM CIIUPT .

Texnuxa 6ezonacnocmu: 1 . CniupT M aleToH — roprouue BeuiecTBa. He ucnonb3oBaTh OTKpbITOE Mmiams. CrnenuanbHble MEpbl O€30MaCHOCTH IPH
paboTe ¢ TOprOYUMH KUIKOCTAMH. 30eraTh nmonaganus cojiei MeId Ha KOXKY U OJCK]Y, TaK KaK OHU SJIOBUTHI.

2 . [Ipu monaiaHU¥ CMBITH XOJIOJHOHM BOJIOH Oe3 MbLIa.

Hncmpykyus K 6binoaHeHuro”

1. B xumuueckuii crakan HacwinbTe ~0,5 T 6e3B0oaH0r0 Xnmopuaa meau (1) CuCl2 u naneiire ~25 M1 ciupra WM aleToHa .

2. PacTBOpHTE BENIECTBO, NMEPEMEIINBAs COACPKUMOE CTaKaHa CTEKJISIHHOW Majnoukoid. Eciv pacTBOPUTH COJIb MOJHOCTBIO HE YAAETCS, aKKYpaTHO
CJIEWTE MOJYyYEHHBIN PACTBOP B APYTOM CTAKaH.

3. Ilorpy3ure B pacTBOP W1yl JATYMKA IEKTPONPOBOAHOCTH U U3MEPHTE IIEKTPOIPOBOTHOCTS .

4. OOpatvTe BHUMaHHUE Ha IBET pacTBopa. [Ipuneiite k pactBopy 25 mit Bosl. [lepemernaiite, 00patnuTe BHUMaHUE HA U3MEHEHHE OKPACKHU.

5. I3MephTe 31eKTPONTPOBOIHOCTD MOJIYYEHHOTO PAaCTBOPA .

Pe3ynbrarel n3mMepeHuii/HabmoaeHui

BemectBo DNEeKTPONPOBOJHOCTh B CIIUPTE (alleTOHE) DIEKTPONPOBOTHOCTD MOCIE 100aBIECHUS BOIBI

Xnopuamenu (11)

Bwv1600bi: OTpa3uth BIUSHUE PACTBOPUTEIS HA DIIEKTPOIIPOBOAHOCTH COJIH.
Koumponvhnwvie 6onpocul: 1.0 uéM CBUAETENBCTBYET POCT AJIEKTPOIIPOBOTHOCTH COJH MpH o0aBiaeHnH Bobl? 2 . [louemy nusmensiercs uBet pactsopa?
3 . Kak BiusieT npupojia paCTBOPUTENS HA ANEKTPOIUTHUECKYIO JUCCOLUALNIO?

NabopaTopHbiv onbIT N2 2. «CunbHble U cnabble 3aNeKTPOoNUTbI»

Teopernueckas yacTb. DNEKTPOIUTAMH HA3bIBAIOTCS BEIECTBA, pPaclaarolifecs Ha HOHBI BCIEICTBUE AJIEKTPOIUTUYECKON

auccouuanuu. PacTBOpBI ANEKTPOJIMTOB SBISAIOTCS MPOBOJHUKAMHU BTOPOTO POJA, TaK KaK IMPOBOJAT SJIEKTpUYECKUM TOK 3a c4€r uoHoB. [lo
CIOCOOHOCTH K DJIEKTPOJIUTHYECKON TUCCOLMAIUU AIEKTPOJIHUTHI YCIOBHO Pa3ENIiOT HA CUJIbHBIE U cladble. CUIIBbHBIE 3IEKTPOIUTH MPAKTUYECKU
MOJIHOCTHIO IUCCOIIMMPOBAHBI HA MOHBI B pa30aBIeHHBIX pacTBOpax . K HUM OTHOCATCS MHOTHE HEOPTaHHUYECKUE COJIM, HEKOTOPhIE KUCIOTHI U IIETI0YU

. Criabple 31eKTpO- JUTHI JIUIIh YACTUYHO JMCCOIMUPOBAHBI HA UOHBI, KOTOPbIE HAXOASTCS B TUHAMHYECKOM PaBHOBECHUU C HEIWCCOIMMPOBAHHBIMU
Mosiekynamu . K c1abbIM 37€KTpOIUTaM OTHOCSATCS MHOTHE OPraHUYE€CKHE KHCIOTH M1 OCHOBAHHS .

[IpakTuyeckas 4actb. [Jens pabomul: ONPENENUTh, SBISIOTCS M BBIJAHHBIE BEIIECTBA CUIBHBIMU WIIM CIA0BIMU 3JIEKTPOJIUTAMHU HA OCHOBAHUU
M3MEPEHUS AIIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuens damuukos yugposoii 1abopamopuu’. TATIUK HEKTPOIPOBOTHOCTH .

Jonoanumenvroe 060pydogarue. TpU XUMUIECKHX cTakaHa (25—50 mi1), mpoMbIBaliKa ¢ TUCTHILTHPOBAHHON BOIOH .

Mamepuanst u peaxmugwt. 10 %-Hbie pacTBOPHI COJISTHOM, a30THOM M YKCYCHOM KUCIOT (KENIaTEIbHO B KalleIbHUIIAX); (UIBTPOBaIbHAS Oymara .




5 TOUKA \’pocm
Texnuxa 6e3onachocmu’. CoOnroaiTe Mepbl 0€30TTACHOCTH P PabOTe C KUCIOTAMU | IIEJI0YaMHU. \

Huempyxkyus k 6bInoIHEHUIO.

1. B Tpu crakana HaneiTe no 25—50 M1 JUCTUIUIMPOBAHHOM BOIBI.

2. B mepBsiii crakan 100aBbTe 1 Karumo yKCyCHOM KHUCIIOTHI, BO BTOPOH — COJITHOH, B TPETHI — a30THOM.

3. I3mepbTe 31eKTPOIIPOBOAHOCTh KaX/I0TO PacTBOpa, BBITUPAs LIyl (GUIbTPOBAIbHON OyMaroil mocie Kaxa0ro u3MepeHHus .
Pesynbprarel u3mMmepeHuit

Ne ipo6er  |3Hauenue snekrponpoBoaHoCcTH, MKCM/cM  |Ha3BaHue BBIJAHHOTO BEIECTBA

1
2
3

Bu1600v1: OTpa3uTte NpHHAUIEAKHOCTb BEIIECTB K CHIIBHBIM U CIIA0bIM 3JIEKTpoJuTaM. KOHTpoJIbHBIE BOIPOCHI:
1. IToueMy pacTBOp COISTHOM KMCIIOTBI JIy4IlI€ IPOBOJIUT IEKTPUUECKHI TOK IO CPABHEHHIO C pACTBOPOM YKCYCHOM KUCIIOTHI?
2. K xakuM 37eKTpoJIMTaM OTHOCHTCSI paCTBOP a30THOH Kuciothl? 3 . 3amanue s moarotosku k ' MA, BITP

DOopMyITBI TOJIBKO CJIA0BIX AIEKTPOIUTOB MPEICTABICHBI B PSIY:
1.Ca(OH)2, H2S, H2SOs - 2.H2CO3, NH3-H20, HoS  3.KOH, KNOs, HCI  4.ZnSO4, MgClz, HBr

OdemMoHCcTpaunoHHbIN onbIT N2 2. «M3yyeHue BNUAHUSA pas3nnyHbIX haKTOPOB Ha CKOPOCTb peaKuumn»

Teopernueckas yactb. CymecTBYIOT pa3Hble MOIU(UKAIIMN MPUOOpa I U3YUYCHHS XUMUYECKUX Peakiuid. B 0qHOW KOHCTPYKIIMK POJIb peakTopa
BBITIOJTHSET OOBIYHASI POOUPKA, B IPYroM, 60jee COBpeMEeHHOU, — cocya JlanmonpTa.

OpnHako TeXHHMKA AEMOHCTPALMU SKCIEPUMEHTA OCTAETCS OJIMHAKOBOU. MeHseTcs Tullb NOPSAI0K CMEIIMBAHUS pearupyromux semects. CHavana B
MPOOUPKY-PEaKTOp 3aJIUBACTCA PACTBOP KUCIOTHI, @ B HETO MOMEIaeTcsl TBEPI0E BEIIECTBO (IIMHK, MPaMop).

[IpakTnyeckas yacTb. Llens paboThl: U3YUUTH BIMSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUECKOH pEaKIiH.

Ilepeuens 0amuukos yughposoui 1abopamopuu’. NATIUK TEMIIEPATYPHI JTATUHOBBIN.

Jononanumenvroe 06opyoosanue: IpuOOP sl U3yYSHHS] CKOPOCTH XUMHUYECKHUX PEaKIIMii; AMeKTpUUYEeCcKas TUINTKA; CTaKaH XUMHUUYECKUi Ha 250 mur;
HInaTesns; KpUCTAJUTU3aTOp AJs MpoMbIBaHus cocynoB Jlanmonsra; mpodupku [1X-21 (3 wr.) .

Mamepuanvt u peaxmuewi: constasi kuciota (4%-ublit); cosstHas kuciaoTa (10%-Hblil); KyCOYKH MpaMopa; MOPOIIOK MpaMopa; yKCycHas kuciora (6%-
HBII); HUHK; Iepokcul Bogopoaa (3%-ubli); nuokcua Mapranua (IV) .

Texuuxa 6e3onachocmu: CobmoaaTh npaBuia paboThl ¢ KUCIOTAMU U HArpeBaTEIbHBIMU 3JIEKTPUYECKUMU TPUOO- pamH .

Hncmpykyus K 8binoaHeHuro:

Onvim 1.BniusiHue MpUpPOJIbl pearupyroIiuX BEIECTB Ha CKOPOCTh XMMHUECKOHN peaKiuu

B oaHo kxoneno cocyna Jlangonera Haneiite 3 M 1 M pactBop ykcycHoU kucnoThl (16%-HbIi pacTBOp), B IPyroe KOJIEHO MOMeCTUTe 2—3 TpaHyJIbl
nuHka. Bo BTopo#i cocyn Jlan- gonpta Haneiite 3 Ma 1 M constHo# kucnoTsl (P4%-HbIi), B Apyroe KojeHo — 2—3 rpaHyibl uHKa . [Ipucoenunure
cocyabl JlaHT0NbTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume sHumanue! OI[HOBpCMCHHO nepeneﬁTe KHCJIOTBI B COCyHax Jlangonpra K rpaHyjlaM IIMHKAa. CpaBHI/ITe YPOBHU KHUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. VYyamuecs ae1aT BeIBOI O pa3H0171 CKOPOCTHU XUMHYCCKUX pCaKI_II/Iﬁ .



Onvim 2. BnusiHue KOHIIEHTPALUK PEarupyIOINX BEIECTB HAa CKOPOCTh XMMUYECKON peaKkiuu
B onno koneno cocyna Jlangonera Haneitte 3 miu 4%-HOW COJISIHOM KHUCIIOTHI, B APYroe KOJIeHO rnomectute 2—3 rpaHyibl MHKa . Bo BTOpO#t cocyn
Jlannonbra Haneiite 3 mi 10%-HON CONSIHOM KHUCIOTHI, B Jpyroe KoJieHOo — 2—3 rpaHyibsl 1uHka. IIpucoeamnure cocyasl Jlanmonbra K
MaHOMETPUYECKUM TPyOKaM.

Obpatute BHUMaHue! OAHOBpEMEHHO IiepesnelTe KUCIOThI B cocydax Jlanmosnbra Kk rpaHyinam nuHKa. CpaBHMTE YpPOBHH JKUIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs Ae1at0T BbIBOJ O pa3HOM CKOPOCTU XUMHUUYECKUX PEaKIUH.

Onvim 3. BnusiHre TeMreparypsl pearupyroonix BemecTB Ha CKOPOCTh XUMUYECKOW peaKIiu

B oano xoneno cocyna Jlangonera Haneire 3 mut 10 % COJISIHOM KUCIIOTHI, B APYroe KOJEHO MoMecTuTe 2—3 TpaHylbl IMHKA . Bo BTOpo# cocyn
Jlannonbra Haneiite 3 ma 10%-HOW coyis- HOM KHUCIOTHL, Harpero Ha BoasgHOW Oane no 50 °C, B apyroe kojieHO — 2—3 TpaHyjbl LIMHKA.
[Ipucoenunute cocyapl JIan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Obpatute BHUMaHue! OJHOBpEMEHHO IiepeselTe KUCIOThI B cocydax Jlanmonbra K TpaHynaMm LMHKA. CpaBHUTE YPOBHU JKHUJIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYyaiuecs Aenat0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHH .

Onvim Ne 4. BniusiHuEe IOBEPXHOCTH COTIPUKOCHOBEHHUS PEArupyIOIINX BEIIECTB HA CKOPOCTh XUMHUUECKON peaKkuu

B onHo xoneno cocynaa Jlangonbsta Haneite 3 M 4%-HOU CONSHONM KUCIIOTHL, B APYroe KOJIEHO MoMecTuTe 1 I Mpamopa, B3ATOro B BUAE Kycouka. Bo
BTOpO# cocyn Jlannonbra HaneiTe 3 M1 4%-HOM COJISIHOM KHUCIIOTHI, B Ipyroe kKojieHo — 1 T nopouika mpamopa. Ilpucoenunute cocyasl Jlannomnbra x
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TIEpeNIeUTEe KHCIOTHI B cocynax JlaHmonbTa K Mpamopy LHMHKA. CpaBHHUTE YpPOBHU IKUIAKOCTH B
MaHOMETPUYECKUX TPYOKax. VYyamuecs Aenar0T BBIBOJ O PA3HOM CKOPOCTH XUMUYECKUX PEAKLIUH.

Onwvim 5. BnusiHue KaTaan3aTtopa Ha CKOPOCTh XUMUYECKOU PEaKITN

B crakan ¢ Bogo#, Harperoit 10 50 °C, momecturte 2 neMOHCTpalMOHHbIE MPoOUpKu ¢ 2 M 3% -HOro pacTBOpa MepoKcHaa Boaopoaa. BeiaepkuBaior
poOHUpKU B BOJE OKOJO 2 MHH. M3Biekure mpoOUpKH M3 BOASHONW OaHM M MPOJEMOHCTPUPYHTE ydallUMCsl pe3yiapTaT — Ha CTEHKaX IpOOUPKU
HOSIBUJINCH Iy3BIPbKU Ta3a KHcIOpoda. B oaHy m3 mpoOMpok BHecHTe Ha KOHUMKe mimarens auokcua Mapranuna (IV) . HaGmioparor sHepruyHoe
BbIJIEJIEHUE KUCIOpOJa.

Konmponvnvie eonpocwi: 1.0T Kakux (PaKTOpOB 3aBUCUT CKOpPOCTh XMMMUeckol peakuuu? 2.JloueMy pasiokeHHe NepoKcHIa BOJIOpoJa B
IPUCYTCTBUM JuoKcuaa Maprania (IV) cHagana uaér oueHs ObICTpO, a 3aTeM 3aMeziseTcs?

3. 3azanus A7t pa3BUTUS (PYHKLIMOHAIBHON IPaMOTHOCTH:

B Tpu onmHakoBble MPOOMPKH YYEHHUKH HAIMUIIM IO 5 MJI PacTBOpa COJITHOM KHUCIOTHI OJMHAKOBOM KOHLEHTpaluu. B mepByro mpoOHUpKy MOJIOKUIN
CTPYXKH jK€Jie3a, BO BTOPYIO — CTPYXKKH IIMHKA, B TPEThIO — CTPY>KKH HEU3BECTHOI'O CBETJIONO SIPKO OJIECTAIIEro

Metajuia. Hambosiee MHTEHCHBHO BBIJICJIEHUE ra3za HaOMOAanM B TpeThe NMPOOMpPKE C HEU3BECTHBIM METAIJIOM. BoC A
BTOpOH MpOOUpKe C IIMHKOM HWHTEHCHBHOCTBH BbIIEJNEHUS ra3a ObUla MeHblIE, 4YeM B TpeTheil. B mepBoii mpoOupke c
’KeJle30M HHTEHCUBHOCTD BbIJIENICHH ra3a Obljla HAMMEHbIICH. B
a)/leiictBue Kkakoro (axkTopa, BIMSIOIIETO Ha CKOPOCTh peakuuu, HaOmomanu ydvamueca? 6) Kakoil meramn mor
HaXOJIUThCS B TpeThel nMpoOupke? 3anuiuTe Ha3BaHUE MeTaa.

4.Ha rpaduke mpesacraBieHa 3aBHCHMOCTb KOHIEHTPALlMM HMCXOAHBIX BELIECTB M MPOAYKTOB pPEaKIUH OT BPEMEHH
MPOTEKAHHsI PEAKIIUU:

Puc. 20. I'paguk 3aBUCUMOCTH KOHILIEHTPALMM HMCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIMHU OT BPEMEHHU NPOTEKAHUS A
peaxuu

A

OHpe,Z[eJ'II/ITC, Kakas KpuBasi OIIMCBIBACT U3BMCHCHUC KOHIICHTPAlIlNU UCXOJHBIX BCIUICCTB, 4 KaKad — IMPOAYKTOB PCAKIINUU .

Ty
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Y4eOHO-MeTOoAUYeCKOE 00ecnieyeHre IPOrPaMMbl

MCTOHI/IKa O6y‘-I€HI/I$I 10 IporpaMMeE COCTOUT U3 COUCTAHUA JICKITMOHHOT'O U3JIOKCHU A
TCOPETHICCKOTO MaTCpHrajia C HarJIaAHbIM IOKAa30M HJUIIOCTPUPYIOUIETO MaTCpHraia U IpruEeMOB
PEIICHHUA MMPAKTUYCCKUX 3aa4. O6yanOHIH€C$I 3aKPCIUIAIOT ITOJTYUCHHBIC 3HAHUSA ITYTEM
CaMOCTOATCIIBHOI'O BBIMTOJTHCHUA MPAKTHYCCKUX pa60T. I[J'ISI Pa3BUTHA TBOPYCCKOI'O MBIIIJICHUA
¥ HaBBIKOB aHAJIUTHYCCKOM ACATCIIBHOCTH M€Aaror mpoBOAXT 3aHATHA IO IMPE3CHTAIUU
TBOPYCCKUX U MMPAKTUUCCKUX pa60T, MO3IrOBBIC HITYPMbI, HHTCIIJICKTYAJIbHBIC UT'PEI.

MarepuajbHO-TeXHHYeCKOe ofecriedeHue MporpaMmbl

OpranuzalvoHHbIE YCIIOBHUS, MIO3BOJISIOLINE PEAT30BaTh COJAepKaHUE JONOTHUTEIbHOMN
oOpa3oBaTenbHOM nporpaMmbl «Hauasno skcriepuMeHTanbHOW XUMHUMY MIPEAIOJIaraloT HaJudne
obOopynoBanus 1eHTpa «Touka pocTay:

O6opynoBanue neHTpa «Touka pocta»

e ndpoBas 1abopaTopus M0 XUMHUH;

® KOMIUIEKT ITOCY/bl ¥ 000PYIOBAHUS I YUEHUUYECKHX OIBITOB;

® KOMIUIEKT KOJIJICKIIUH JEeMOHCTPALIMOHHBIHN (110 pa3HbIM TEMaMm);

® MYJIIBbTUMEIUIHHOTO 000py10BaHus (KOMIIBIOTEP, HOYTOYK, IPOEKTOP, SKpaH, CPEJICTBA
TEJIEeKOMMYHUKAIUU (JIOKaTbHBIE IIKOJIbHBIE CETH, BHIXOJ B UHTEPHET).

Junaktuueckoe obecredeHue MmpeanoiaraeT Halu4re TeKCTOB Pa3HOYPOBHEBBIX 3aJaHU,
TEMaTHYECKHX TECTOB M0 KKIOMY pa3/ie’dy TEMbl, HHCTPYKIU 17151 BBITIOIHEHUS
MPAKTHYECKHUX PaboT.
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