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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamMMa 1mo XMMUU Ha YpPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TIOJIOKEHUH M TpeboBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3zoBaTesIbHOI
IIPOrpaMMBbl, IPEJCTaBICHHbIX B DeepaTbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe
OCHOBHOTO 00111ero 00pa3oBaHMsI, YTBEPXKIEHHOTO IMpHKa3oM MuHHCTEpCTBA OOpa3oBaHUs U
Hayku P® Ne 287 ot 31.05.2021, c¢ yuerom I[IpumepHoit mporpamMmmsl BocnuTanusi, OCHOBHOM
o0pa3zoBaTeNbHOM MPOrpaMMbl  OCHOBHOTO oOmiero obOpaszoBanmss ['BOY COII c.
KpacHocamapckoe,  mpumepHoil paboueit mporpammbl — MHcTHTyTa cTpaTeruu pa3BUTHUS
obpazoBanus Poccuiickoii Akagemun oopazoBanus M, 2021

B COOTBETCTBUU C

- Ilonoxxenuem o paboueii mnporpamme ydeObHOro mnpeamera, kypca ['BOY COII c.
KpacHocamapckoe

U OpUCHTHUPOBAHAa Ha peanu3aluio B IEHTpe OOpa30BaHHs €CTECTBEHHOHAYYHOU H
TEXHOJIOTHYECKOi HampasieHHOcTel «Touka pocra», cozmanHoro na 6aze 'BOY COIII c.
KpacHocamapckoe ¢ 11ebl0 pa3BUTHS y 00y4aroUIMXcs €CTECTBEHHOHAYYHON, MaTeMaTH4ECKOH,
MH(OPMALIMOHHON T'PaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOIO M KPEATUBHOTO MBbIIICHUS,
COBEpUICHCTBOBAHUS HAaBBIKOB €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOM HAIpaBICHHOCTH, a
TaKXe JJIs1 MPaKTUIeCKOH 0TpaboTKK y4eOHOro MaTepuaa 1o yueOHbIM npeameram «Dusukay,
«Xumusay, «buonorus, « TeXHOIOTHI.

Ha 6a3e mentpa «Touka pocrta» oOecrednBaeTcsi peanu3anus 00pa30BaTENbHBIX MPOrpamMM
€CTECTBEHHOHAYYHOH M TEXHOJIOTWYECKON HAIpaBIEHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe o00pazoBaHuss U € Yy4ETOM pEKOMEHAALUN
OenepanbHOTO omepatopa ydyeOHOro mpenmera «Xumusi». OOpasoBaTenpHas MTporpaMmma
MO3BOJISIET MHTEIPUPOBATh peaTU3yeMbI€ 3/1€Chb IOAXOJbl, CTPYKTYPY U COJEpKaHUE Mpu
OopraHu3anuy o0y4eHus XuMUU B 8—9 Kiaccax, BRICTPOSHHOM Ha 0a3e Jr000ro U3 JOCTYIMHBIX
yuebHo-MeToudeckux koMiuiekcos (YMK). Mcnonbp3oBanue 060pya0BaHUs LIEHTPa

«Touka pocTa» MO3BOJAET CO3/1aTh YCIOBUS:

. JUTSL PaCIIMPEHUS COJICPKAHUS IIKOJIBHOTO XUMHUECKOTO 00pa30BaHus;

. JUIsL TIOBBIICHHS TIO3HABATEILHOW AKTHMBHOCTH OOYYAIOUIMXCS B €CTECTBEHHOHAYYHOM
obacTu;

. JUIL pa3BUTHUS JIMYHOCTH PeOCHKA B TIpoliecce OOYYCHHs XHMHUH, €ro CIIOCOOHOCTEH,

(GbopMHpOBaHHUS U YIOBJIETBOPEHHS COIIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

® 1JIA pa6OTBI C OI[apéHHBIMI/I IIKOJIbHUKaMH, OpraHru3allii UX PasBUTHUA B PA3JIMYHBIX 00acTax
00pa3oBaTenbHON, TBOPUECKON AeATETLHOCTH.

[Tpumensist udpoBbIe 1a00paTOPUU HA YPOKAX XUMHUH, YUAITHECS CMOTYT BBIITOJIHUTH MHOYKECTBO
71a00paTOPHBIX pabOT U FIKCIIEPUMEHTOB IO MPOTrPAMME OCHOBHOM IIKOJIBI.
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Kpartkoe onucanue nmoaxoa0B K CTPYKTYPHPOBAHUIO MATEPHATIOB
B o6pazoBarenbroii porpamme (OI1) mpeacTaBieHb! cleayONUe pa3Ieibl:
1. MeToibl U3y4eHHS BEUIECTB U XUMUYECKUX SBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUHU.
2. IlepBoHaYaNbHbIC XUMHUYECKHE TOHSATHS
3. PactBopsI
4. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN
5. Teopust 3NEKTPOIUTHUECKON TUCCOIUAIIUN
6. Xumudeckue peakiuu
7. XuMHU4ecKHe 3JIeMEHTHI (CBOICTBA METAJIOB, HEMETAJUIOB U UX COCIMHEHUI).
B ocHOBY BbIENEHHS TakuxX pa3/ieloB 3aJI0)KEH XUMHUYECKHH SKCIEpUMEHT, TpaJullMOHHAs
cucreMa u3ydeHus XuMud. OCHOBHOM (hOpMOi y4eOHOM JEATETHHOCTH SIBISCTCS XUMHUYCCKUN
9KCIIEPUMEHT, MPOBOAMMBIN B BHJAE J1a00paTOPHBIX, MPAKTUYECKUX PabOT U JEMOHCTpPALIMM.
JIleMOHCTpallMOHHBIH SKCIIEPUMEHT MTPOBOJAUTCS B TOM Cllydae, €ClId OH OMACeH JJIsl BBIOJIHEHUS
YUaITUMUCS WM UMEIOIIHICS PUOOp MPeICTaBICH B €UHCTBEHHOM SK3EMILISIPE.
Jns u3yuenus npenMera «XHUMHs Ha dTarie OCHOBHOTO oOmiero oopasoBanusi orBoautcs 140
yacoB: 8 kiacc - 70 gacoB; 9 kimacc —70 yacos.
Jannast oOpas3oBarenpHas mporpamMmma oOecleYrBaeT YCBOCHHE YYAIlUMHUCA Ba)KHEUIINX
XUMHYECKHX 3aKOHOB, TEOPHH M TMOHATUH; (OpMUPYET NPEICTaBICHHE O pPOJIH XUMHUU B
OKpY’KaroIlleM MUPE U XKU3HU 4enoBeka. [Ipu 3ToM OCHOBHOE BHUMAaHUE yIEsIeTCs CYIIIHOCTH
XUMUYECKHUX PEaKIUid U METO/aM UX OCYIIECTBIICHUS.
OaHUM M3 OCHOBHBIX MPHUHIIMIIOB MOCTPOCHUS MPOTPAMMBI SIBISETCS MPUHIUI TOCTYIMHOCTH .
DKCIepUMEHTAIbHBIC JIAHHBIE, MOJYyYEHHBIE YYAIIUMHUCS TMPH BBIMOJHEHUN KOJMYECTBEHHBIX
OTIBITOB, TMO3BOJIAIOT YYaIIUMCS CAMOCTOSATENBHO JI€laTh BBHIBObI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toaxompl, 3a10)KEHHBIE B COJEPKaHUE MPOTPAMMbI Kypca, CO3/1al0T HEOOXOIUMBIC YCIIOBUS JIJIst
CHCTEMHOTO YCBOCHHMS YYAIlUMHUCS OCHOB HAayKH, JUIsi OOECIEUYECHHS pa3BUBAIOIIETO U
BOCITUTHIBAIOIIETO BO3JACHCTBUS 00YUEHUS HA JIMYHOCTD yUaIerocs.
dopmMupyembie 3HAHUS JTOJHKHBI CTATh OCHOBOM CHUCTEMBI YOEKIEHUN IIIKOJIbHUKA, IIEHTPAIbHBIM
SJIPOM €T0 HAyYHOTO MHUPOBO33PEHUS.

Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl HeHTpa «Touka pocray,
HCII0JIB3YEeMOr0 VISl Peajin3anuno0pa3oBaTebHbIX IPOrPAMM B PAMKaX NpenoAaBaHUsA
XUMHH

e Iludposas (xomnbrorepHas) nadboparopus (ILIJI), mporpammHo-annapaTHbIi KOMILUIEKC,
JAaTYMKOBasg CHUCTEMa — KOMIUIEKT ydeOHOro oO0OpYyJOBaHMS, BKJIIOYAIOLIUI
U3MEpUTENbHBIN 010K, uHTepdelic KOTOporo mo3BosisieT olecneuynBaTh CBSI3b C
NEPCOHAIBHBIM KOMIIBIOTEPOM, M HA0Op [aTUMKOB, PETUCTPUPYIOIIMX 3HAYCHUS
pa3INYHbIX (U3MUYECKUX BETUYHH.

e JlaTyuk TemmnepaTypbl IIJIATUHOBBIM — MPOCTON M HAAEKHBIN TaTUMK, TPEAHA3HAYECH IS
MU3MEPEHHs TEMIIEpaTypbl B BOAHBIX pPacTBOpax M B ra3oBbIX cpeaax. MMeer pa3nuuHbIi
nuarna3oH u3MmepeHni ot —40 pgo +180 °C. TexHuuyeckne XapaKTEpPUCTHKH JIaTyUKa
yKa3aHbl B MHCTPYKIMHM IO OKCIUlyaTanuu. JlaTduk Temmeparypsl TepMONapHbIN
npeaHa3HaueH s u3Mepenus temrepatyp a0 900 °C. Vcnonb3yercs mpu BHIMTOTHEHUN
paboT, CBA3aHHBIX C W3MEpPEHUEM TEeMIEeparTyp IUIaMEHH, IJIABICHUS U Pa3IOKEHUS
BEIECTB.



JlaTuuk ONTHYECKOM IUIOTHOCTU (KOJIOPUMETP) — MpeAHa3HauYeH Uil W3MEpPEHUus
ONTHUYECKON TUIOTHOCTH OKpAILIEHHBIX PAacTBOPOB. Mcrmonb3yercs MpU H3y4YEHUU TEM
«PactBOpbl», «CKOpPOCTb XHUMHUYECKHX pPEaKIHil», OINpeAeIeHUN KOHIICHTPAIUU
OKpAIlIEHHBIX HOHOB.

Hatunk pH npennaznaueH it u3MepeHus: BojaopojHoro mnokazarens (pH) BomgHbIx
pPacTBOPOB B Pa3IMYHBIX UCCIIEAOBAHHUIX OOBEKTOB OKPYKAIOIIECH Cpeibl.

JlaTuuk ~ SNEKTPONPOBOJHOCTH  MpeIHa3HayeH  JUisl  W3MEpeHus  YyAelbHOM
AJIEKTPONPOBOJHOCTH KHJIKOCTEH, B TOM 4YMCJIE€ M BOAHBIX pPAacTBOPOB BEILIECTB.
[TpumeHsieTcs pu U3Y4EHUN TEOPUU IEKTPOJIUTUUECKON TUCCOLMALINH, XaPAKTEPUCTUK
BOJIHBIX PacTBOPOB.

JlaTuuk XJIOpHUA-UOHOB HCIOJIb3YETCS JJIsi KOJIMUECTBEHHOTO OMpPENEICHUs COACPHKAHUS
MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBeE, MpoaAyKTax nuTanus. K qaruuky noakitouaercs
noHoceneKTuBHBIN AnekTpoa (MCD) (pabouunii 35eKTpo 1), MOTEHIIMAT KOTOPOTO 3aBUCUT
OT KOHIICHTPAI[MH OMPE/ENIIeMOT0 HOHA, B IAaHHOM Cily4ae OT KOHIIeHTpauu annoHoB Cl-
. IHorenunan MCD omnpenenstoT OTHOCUTENBHO 3JIEKTPOAAa CPaBHEHMs, KaK MPaBUIIO,
XJIOpCcepeOpsHOTO.

JlaTuuk HUTPAT-UOHOB MpEAHA3HAYEH JJISi KOJIMYECTBEHHOT'O OIpEe/eieHHs] HUTPATOB B
pa3IMuYHBIX OO0OBEKTAaX OKpYXKAlIlel cpeabl: BOJE, OBOMIAX, (PYKTax, KOIOACHBIX
U3JICHSIX U T.1.

Muxkpockon nupoBoii perHazHaueH A U3y4eHHus (POpMbI KpUCTAIUIOB U HAOIOICHUS
3a pOCTOM KPHCTAJUIOB.

Anmnapar 1 npoBeAeHus xuMudeckux peakuuil (AIIXP) npeanasHaueH Juist MOIy4YeHUS
U JEMOHCTpPAllMM CBOMCTB TOKCHYHBIX MapoB U ra3oB . ODTH BEIIECTBA IOJIy4alOTCs B
Konbe-peakTope, W TpH HarpeBaHuu (Wi Oe3 HarpeBaHWs) ra3oo0pa3HbIC BelIECTBA
IIPOXOJAT Yepe3 NMOrJIOTUTEIbHbIE EMKOCTH (HaCaKH) C paCTBOPaMU PEareHTOB, BCTYIAOT
C HUMHU B peakuuio. M30BITOK Tra3a MmoriomaeTcs XUAKIMA U TBEPABIMU pearcHTaMu, a
TaK)K€ aKTUBUPOBAHHBIM YIVIEM. Ammnapar 4Yaile BCEro MCHOJIb3YIOT AJIS NOJy4YeHUs U
JIEMOHCTpAaILMK CBOMCTB XJIopa, cepoBoaopoa. [Ipudop mist neMoHcTpay 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEAKIHUIl OT pa3iuyHbIX (PAKTOPOB HCIOJIB3YIOT MPHU HU3YUEHHH
TEMBI

«CKOpPOCTh XUMHUYECKOW PEAKIMI» U TEIIOBOT0 3P dekra XuMuueckux peakuuii. [Ipudop
JTAET BO3MOXKHOCTh SKCIIEPUMEHTAIILHO UCCIIEI0BATh BIUSHUE Ha CKOPOCTh XMMHUYECKUX
peakuuii ciueayromux (QakTOpoB: MPHUPOJAbI PEArMPYIONIMX BEIIECTB, KOHLEHTPALUU
pearupyomux BelecTB, IJIOAAN I'paHULbI pa3fena (a3 B NeTepOreHHbIX CHUCTEMax
(TTOBEPXHOCTH CONPUKOCHOBEHUSI MEX]ly PEarupyrolluMu BelECTBaMH), TEMIEPATYypHI,
KaTajan3aTopa, MHTHOUTOpA.

[Tunerka-go03aTop — MpHUCIIOCOOIEHHE, UCTIONb3YEeMOe B JIAOOPATOPUH JIJIsl OTMEPUBAHMS
onpeaenéHHOro 00béMa KUAKOCTU. [IUneTkn BhIMyCKatoTCs IEPEMEHHOTO U IIOCTOSTHHOTO
0o0béma. B KoMIUIEKTBI 00OpYAOBaHMS IS MEAUIMHCKUX KJIAaCCOB BXOJAT yIOOHBIE
MUINETKU- J03aTOPbl OJIHOKAHAJIbHbIE, MO3BOJISIONINE HACTPOUTH HEOOXOIUMBINM 00BEM
0TOMpaeMol )KUJIKOCTH B TPEX pa3IMyYHbIX AHAla30Hax.

bans xomMOuWHUpOBaHHAas TMpeAHAa3HAu€Ha MJIs HarpeBa CTEKISHHBIX U (apPopoBBIX
COCYyIIOB, Korja TpeOyeTcs co3/1aTh BOKPYT HarpeBaeMoro cocyAa paBHOMEpPHOE
TEMIIepaTypHOEe IoJie, U30eXaTh HMCIOIb30BaHUA OTKPBHITOTO IUIAMEHH U PACKAJIEHHOM
anekTpuyeckor cnupanu. Koprmyc koMOMHMpOBaHHOW OaHM CHelaH W3 AIIOMUHUS.
KunkoctHass 4acTh KOMOMHHMpPOBAaHHOM OaHU 3aKpbIBA€TCS KOJbLAMHU Pa3IM4YHOIO
TuameTpa.



e [lpuGop ans momydeHHs Ta30B UCMONB3YETCS AJS MOJYYCHHs HEOONBIINX KOJIMYECTB
ra3oB: BOIOPO/a, KUCI0poJa (M3 NEepOKCHIa BOJOPOAA), YIIIEKUCIIOrO rasa.

PaGouas nporpamma nmo xumuu s 8—9 kiaccon

¢ HCIOJIb30BaHUEM 00opynoBaHus neHTpa «Touka pocTay
Ha 6aze uentpa «Touka pocra» obecrneunmBaeTcsi peaiu3anus 00pa30BaTEIbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOU M TEXHOJOTHYECKON HApaBICHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBHUHU C
TpeOOBaHUSIMU 3aKOHOJATeNbCTBA B cdepe o00pazoBaHus U € Yy4ETOM pEKOMEHAALUN
®DenepalIbHOTO orepaTopa yueOHOro npeamera « XuMHs».
OO0pazoBarenpHasi MPOrpaMMa MO3BOJISIET HHTETPUPOBATH PeaTn3yeMbIe MOAXOAbI, CTPYKTYPY U
coJIepKaHue TIPY OpraHU3aIK 00y4YeHHUsS XUMUH B 8—9 Kilaccax, BRICTPOCHHOM Ha 0ase J1r00ro
U3 JOCTYIHBIX yueOHO-MeToauuecKux komiuiekcos (YMK).
Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuszauuu nanHoi Ol mo3BomnsieT co3aarh
YCITIOBHSA:
-JIJISl pACIIMPEHUS COJICPIKAHUS IMIKOJILHOTO XUMUIECKOTO 00pa3oBaHUS;
-JIJIS TIOBBIIICHUS TTO3HABATEIIBHON aKTUBHOCTH O0YUaIONIUXCS B €CTECTBEHHOHAYYHOH 00J1acTH;
-7 pa3BUTUSL JUYHOCTH peOEHKa B Tmporecce OOydeHUsT XHWMHUM, €ro CIOCOOHOCTEH,
(GOpMHUPOBAHUS U yIOBJICTBOPCHHS COITMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
-I1s1 pabOThI C OMAPEHHBIMH IIKOJFHUKAMHU, OPTaHU3AINN UX PA3BUTHUS B PA3IMYHBIX 00IaCTIX
00pa3oBaTenbHON, TBOPUECKOU AeATEILHOCTH.
HopMbI o11eHOK 32 BCe BHJIbI POBEPOYHBIX PabOT
«5» — ypOoBEHb BBITIOJIHEHUS TPEOOBAHUI 3HAUUTENBHO BBIIIE YIOBICTBOPUTEIHLHOTO: OTCYTCTBUE
OIIMOOK, KaK MO TEKyIIeMy, TaK M IO MpeAblAyIIeMy yueOHOMY MaTepualy; He Ooyiee OJHOTO
Heno4eTa.
«4» — ypOBEHb BBINIOJIHEHHUSI TPEOOBAHUI1 BBIIIE Y OBIETBOPUTEIHHOIO: HaI4nue 2—3 OmHOOoK
i 4—6 HeouETOB MO TeKyIIeMy yueOHOMY MaTepualy; He 6oJee 2 omuOoK win 4 He1o4ETOB
[0 MPOIICHHOMY MaTrepHally; HCIOJIb30BaHUE HEPALMOHAIBHBIX MPUEMOB PELICHUS yueOHOU
3a/1a4H.
«3» — J0CTaTOYHBI MUHUMANIBHBI YPOBEHb BBHIMOIHEHHs] TPeOOBaHU, MPENbABISEMBIX K
KOHKpeTHOU pabote: He Oonee 4—6 ommOok wian 10 HEmo4€TOB MO TEKyHIeMy ydeOHOMY
Martepuainy; He Oonee 3—5 ommOOK win He Oojee 8 HEAOUYETOB MO MPOUICHHOMY yuyeOHOMY
MaTepuainy.
«2» — YypOBEHb BBITIOJHEHUSI TPEOOBAHUI HIKE YAOBJIECTBOPUTEILHOIO: Hamu4yue Oojee 6
omuOok wim 10 HeIOYEeTOB 10 TEKYIIeMy MaTepHaiy; 0osiee S5 ommOok uiu 0osee 8 HEAOUETOB
10 IPOMJICHHOMY MaTepuainy.



1. IIJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

YYEBHOTI'O ITIPEJIMETA «XUMWSI» B OCHOBHOM IIKOJIE
N3yuenne XuMuM B OCHOBHOM IIIKOJIE HAMPABIIEHO HA JOCTHKEHHE 00YUYaIOIUMHUCS TUYHOCTHBIX,
METaIpeAMETHBIX U MIPEJAMET- HbIX PE3YJIbTaTOB OCBOCHHS Y4EOHOTO MpeIMETa .
JIuunocmmuule pezynomamol
JIMaHOCTHBIE Pe3yabTaThl OCBOCHHS IPOrPaMMBbI OCHOBHOTO OOIIETO0 00pa30BaHUS JTOCTHTAIOTCS
B X0JI¢ 00yUeHUsI XMMUH B €IMHCTBE yUeOHON U BOCIIUTATEILHOU JIesATeNbHOCTH OpraHu3aniu B
COOTBETCTBUU c TPaJULIMOHHBIMHU pOCCHUICKUMU COLMOKYJIbTYPHBIMU u
JTyXOBHO-HPABCTBEHHBIMU I[ICHHOCTSIMU, TNPUHATHIMH B OOIIECTBE IMpaBUJIaAMH U HOPMaMu
MOBEJICHUSA, M CIOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS, CaMOpPa3BUTHS U COLMATIM3ALUU
oOyyJaronuxcs .
JIndHOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
[TaTpnoTryeckoro BOCHUTaHUS
1) LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYUHOMY
HACJICTUIO, TIOHUMaHUsl 3HAYEHHUsS XU- MHUYECKON HayKd B KU3HU COBPEMEHHOr0 OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TIOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBON M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE
Mupa 1 oOIIeCcTBa;
I'paxknaHCKOr0 BOCIIUTAHUS
2) MPEJCTABICHUS O COLMAJIbHBIX HOPMax M NpPaBWIAX MEXJIMYHOCTHBIX OTHOILICHUH B
KOJUICKTMBE, TOTOBHOCTH K pPa3HOOOPAa3HON COBMECTHOM JEATEIbHOCTH TIPH BBIMOJHEHUU
y4eOHBIX, TMO3HABaTEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUUYECKHX OSKCIEPUMEHTOB, CO3JIaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHUS] K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOINM B IPOIECCE ITOU
y4eOHOM JeATeTbHOCTH; TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAapHUILEH
C MTO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBHI OCTYIIKOB;
[{eHHOCTH Hay4HOrO MTO3HAHUSA
3) MHPOBO33PEHUYECKUX  NPEACTAaBICHHM O BEIIECTBE M  XHMMHYECKOW  peakiluw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BH THSl HAyKH M COCTABJISIOIIMX OCHOBY MJIS
MOHUMAaHUS CYITHOCTH HAYYHOU KapTUHBI MUPA; TIPEJICTABIICHNU 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS TIPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPElOM, O POJIM XUMHUU B MTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) MO3HABATEIbHBIX MOTHBOB, HAIlPABJIECHHBIX Ha IMOJYyYEHHE HOBBIX 3HAHUN MO XUMHH,
HEOO0XOUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBICHUM;
5) MO03HABATEIbHON M MHPOPMAIITMOHHON KYJIbTYPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM

paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHON JINTEpaTypoil, IOCTYNHBIMH TEXHUYECKHMMHU
cpeAcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

6) MHTepeca K 00yueHHIO M MO3HAHMUIO, JIFOO03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00Opa30BaHUIO,  HUCCIENOBATEIbCKOW  JIESATETBbHOCTH, K  OCO3HAaHHOMY  BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

®opMupoOBaHUs KyJIbTYpPbI 310POBbs

7) OCO3HaHHUS LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KW3HMU, OCO3HAHHS MOCIEACTBUM U HENpHITHS BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
IpaBmJI O€30MaCHOCTH MTPHU 0OPAIIEHNN C XUMHUYECKUMHU BELIECTBAMH B OBITY U peabHON KU3HMU;
TpynoBoro BocnuTaHus



8) KOMMYHUKATHUBHOMN KOMIICTEHTHOCTH B OOIIIeCTBEHHO MTOJIC3HOM,
yueOHO-UCCIIeIOBATENILCKON, TBOPYECKOW W JPYTHX BUIAX JEATEIBHOCTH; HHTEpeca K
MPAKTUYECKOMY HW3YYCeHHIO Mpodeccuii U Tpyda pa3audHOTO poja, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XWMHHU, OCO3HAHHOIO BHIOOpa WHAMBUAYAILHOMN
TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEI;

OKOJIOTHYECKOr0 BOCIIUTAHUS

9) IKOJIOTHYECKH 1[eJIECO00Pa3HOr0 OTHOIICHHUS K PUPOJIE KaK HCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IICHHOCTH 3JJ0POBOr0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY H TICUXUYECKOMY 3I0POBBIO,
OCO3HAHUS IICHHOCTH COOIOACHUS TPaBUII OE30MaCHOTO MOBEACHHS IPU paboOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalUsX, YIPOKAIOIIUX 3JI0POBbIO U KU3HU JIIOJICH;

10) CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJTy4YaeMble MPU H3YYCHUU XHMHH, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAroLEeW MPUPOJHON Cpeloid, MOBBIICHHUS YPOBHSI 3KOJIOTHYECKOM
KYJIbTYPbI,0CO3HAHMS TJIOOATBHOTO XapaKTepa 3KOJOTHUYECKUX MPOOJIeM U My-TeH MX pelieHUs
MOCPEJCTBOM METO/IOB XUMHUU;

11) 9KOJIOTUYECKOI'O0 MBILIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B II03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOW MTPAKTHUKE.

Memanpeomemmnoie pe3yibmantvl

B cocraBe MeTampeaMETHBIX pe3yNbTAaTOB BBIACISIOT 3HAUYUMblEe Il (OpPMHUpPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
MPOLIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS (IIO3HABATEIBHHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOPbIE 00ECneunBarOT (OPMUPOBAHWEC TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIIbHOCTH.
MeranpeameTHbie pe3yabTaThl OCBOEHHUS 00pa30BATEIIbHONW MPOTrpaMMBbl MO0 XUMHUHU OTPAXKAIOT
OBJIQJICHHE YHUBEPCAIbHBIMHU MTO3HABATEILHBIMU JACHUCTBUSMHU, B TOM YHCIIC:

ba3oBEIMH TOTHYESCKUMU NEHCTBUSIMH

1) YMEHHUEM UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TMPU OCBOCHUHM 3HAHUM:
PAacCKpBIBAaTh CMBICI XUMUYECKUX MTOHSATUHN (BBICIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMHU), WCIOJIB30BATh TMOHATHS I OOBSICHEHUS OTIEIbHBIX
(bakToB U SABJICHUIL; BRLIOUPATh OCHOBAHUS U KPUTEPHH AJIs KacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX pEaKIIHii; yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 aHAJIOTHH);
JIenaTh BEIBOJBI M 3aKJITIOUCHHS,

2) YMEHHEM TMPUMEHSITh B TMPOLECCE TMO3HAHMWS CHUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
UCIIONIb3YEMbIE B XHMHHU, MPEoOpPa3OBHIBATh IIMPOKO NPUMEHSEMble B XUMHH MOJCIbHbBIE
MPEJICTAaBICHUS] — XUMUYECKHI 3HAK (CUMBOJI AJIEMEHTa), XuMudeckas ¢popMyna U ypaBHEHUE
XUMHYECKOH peakluu — TpU pelIeHHH Y4eOHO-TIO3HABATEIbHBIX 33Jad; C Y4E€TOM ATHX
MOJICJIbHBIX MPEJICTABIICHNUN BBISBIIATH U XapaKTEPU30BATh CYILIECTBEHHBIEC MPU3HAKU U3YYaeMbIX
00BEKTOB — XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKITHil;

Ba3oBeIMU HCCaEIOBATENECKUMH JIEHCTBHSIMH

3) YMEHUEM HCIIOJB30BaTh MOCTABJICHHBIC BOMPOCHl B KAYECTBE WHCTPYMEHTA TMO3HAHUSA, a
TaKk)k€ B KauyeCTBE OCHOBBI IA (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

4) MpuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHHUIO YYCHUYECKUX
AKCIIEPUMEHTOB: YMEHHUE HAOJI01aTh 32 XO- JIOM IIPOIIecca, CaMOCTOSTEIIBHO MPOTHO3UPOBATH €0



pe3ynbTaT, (GopMyIupoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O POACIaHHOM padoTe;

Paboroii ¢ uaopmarmeii

5) YMEHHEM BBIOMPATh, aHAM3UPOBATh U WHTEPIPETUPOBATH WH- (DOPMAIMIO Pa3TUIHBIX
BUJIOB ¥ (JOPM TPEICTABJICHHUS, MOJIYYaEMYI0 W3 Pa3HbIX HUCTOYHUKOB (HAYYHO-TIOMYJISpHAs
auTepaTypa XMMHYECKOTO COJIep KaHus, CIIPaBOYHbIE TocoOus, pecypcsl HTepHeTa);

6) YMEHHEM MPUMEHSThH Pa3INIHBIE METOIbI U 3aIPOCHI IPH M0- UCKE U 0TOOpe nHpOopMamu
U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIsI BBIIIOJHEHHUS Y4€OHBIX W IMO3HABaTEIbHBIX
3aa4  ONpeNelEHHOr0  TUMA; NPHOOPETEHHWE OmbiTa B O0JACTH  WCIOJB30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  OBJAJCHUE  KYJIbTYpOH  aKTHUBHOTO
MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

7) YMEHHEM HCII0JIb30BaTh U aHAIM3UPOBATh B Ipoliecce y4eOHOW U HCCIEI0BaTEIbCKOM
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY>KaroLEeHd TPUPOJHON Cpebl;

VYHuBepcaabHBIMU KOMMYHUKATUBHBIMU J1I€UCTBUSMHU

8) YMEHHMEM 3aJlaBaTh BOMPOCH (B XOJ€ JUaJora W/WIA JUCKYCCHUH) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MpEeAJIOKEHHOM 3a1a4u;

9) NpUOOpEeTeHHuEe  OMbITa MPEe3eHTAlMH  PEe3YyJIbTaTOB  BBIMOJHEHUS  XUMHYECKOIO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

10)  3aMHTEpPEeCOBaHHOCTh B  COBMECTHOH CO  CBEPCTHHKAaMH  I[03HABATCILHOH U
MCCJIEI0OBATENbCKOM JIEATEbHOCTH TIPU PEIICHUH BO3HUKAIOUIUMX IMPOOJIeM Ha OCHOBE Y4ETa
00X WHTEPECOB W COTJIAaCOBaHHS TO3WIUH (0OCYXIeHHs, OOMEH MHECHHSMH, «MO3TOBBIC
LITYPMBI» U p.);

YHUBEpCATbHBIMU PETYJISITUBHBIMU ACHCTBUSIMU

11) ymMeHMEM  CaMOCTOSTCIILHO  ONPEACSATh  IENHW  JICATCIIbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MIPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JCSITEIBHOCTD,
BBHIOMpaTh HamOoJsiee d(PPeKTUBHBIE CMOCOOBI pelIeHUsT YYEOHBIX W TMO3HABATEIBHBIX 3ajad,
KOPPEKTUPOBATh MPEJIOKEHHBIA QJITOPUTM JIEUCTBUA TPHU BBINOJHEHUH 3aJaHUN C YYETOM
MOJIYYSHUSI HOBBIX 3HAHUH 00 N3y4aeMbIX 00bEKTaX — BEIIECTBAX M PEAKITUX;

12)  yMeHHEM HCITOJIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, IIPEyIaracMbie B YCIIOBUH 3a[aHUM.
Ilpeomemmnwie pesynomamol

B cocraBe mpeaMeTHBIX Ppe3ylbTaTOB MO OCBOEHUIO 00S3aTENBHOTO  COJEp)KaHUS,
YCTaHOBJIEHHOTO JIaHHOW TMPUMEpPHON pabouell MpOrpaMMoOil, BBIACNAIOT: OCBOEHHBIC
00y4JaroIMMUCs HAyYHbIe 3HAHUSI, YMEHHSI U CIIOCOOBI IEHCTBUH, criennduyeckue s mpeaMer-
HOM 001acTu «XUMUS», BUABI JEATEIBHOCTH MO TOJTYYSHHIO HOBOTO 3HAHUS, €0 HHTEPIIPETaIlUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

[TpenMeTHBIE pe3yabTaThl MPEACTABIEHBI MO TOaM O0YUYEHHS U OTPaXKaroT CHOPMUPOBAHHOCTD Y
00y4aromuXcsl CNEAYIONIUX YMEHHIA:

8 KIIACC

1) pPacKpbIBaTh CMBICHT OCHOBHBIX XMMHYECKHUX MOHSTHI: aTOM, MOJEKYJIa, XUMHUYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECH, BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHash Macca, MaccoBasl IO
XHMHUYECKOTO  DJIEMEHTa, MOJSPHBIA  00BEM, OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHCJICHUS, XHMHYECKash peakius, TerioBond 3ddexT
peakiuu, KiIacCu(pUKaIms peakiuii, XUMHIecKasi CBs3b, pacTBOP, MaccoBas JIOJs BEIIECTBA B
pacTBope;



2) WUTIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATHUH (CM . 1T . 1) U IpUMEHATH
9TH MOHSTHS TPU OMHMCAHUH BEIIECTB U UX MPEBPAICHUI;

3) MCIOJIb30BaTh XUMHUYECKYIO) CHMBOJIMKY ISl COCTaBJICHUS (DOPMYJI BEIIECTB ¥ YPABHCHHIA
XUMHYECKUX PEAKIIUN;
4) OMpENEATh BAJIGHTHOCTh ATOMOB 3JJIEMEHTOB B OHHApHBIX COEIUWHEHUSX; CTEICHb

OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; PUHAIICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIACCy COEAMHEHHWH TO QopMyiaM; BHJ XUMHYECKOW CBS3M (KOBAJIGHTHAss M HMOHHAs) B
HEOPTaHMYECKUX COCAMHCHUSX;

5) packpsiBaTh CMBICI Mepuoanueckoro 3akoHa /[[. M. MenneneeBa: NeMOHCTpUPOBATH
MOHMMAHUE MTEPHUOIUIECCKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JICMEHTOB OT UX MOJIOKCHHS B
NEPUOJINYECKON CHUCTeME; 3aKOHOB COXPAaHEHHMsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YY€HUsI, 3aKOHa ABOTapo; OIMKUCHIBATh U XapaKTEPU30BaTh TAOINIHYIO
bopMy MEpPHOAMYECKOW CHCTEMBbl XHMHUYECKHX JJIEMEHTOB: pa3liMdaTh TIOHSITHS <«TJIAaBHAsS
noarpymnma (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», maibie U OoJbIINE TEPHOIHI,
COOTHOCHTH 0003HAYCHHSI, KOTOPhIE UMEIOTCs B TabumIe «[lepuoaudeckas cucreMa XMMHYECKIX
aneMeHTOB J[. . MenieneeBay ¢ YUCIIOBBIMU XapaKTEPUCTHKAMK CTPOCHHUSI aTOMOB XUMHUYECKUX
2JIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO SJCKTPOHOB M PacHpelelieHHe HUX 110
AJIEKTPOHHBIM CJIOSIM);

6) KJIacCU(UIUPOBATh XMMHUYECKUE DIIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA; XMMHYECKHE
peaxuu (1o YUCIy ¥ COCTaBY YYacTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3P hEKTY);
7) XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB pPa3IMYHBIX

KJIACCOB, MOATBEPKAsi ONKUCAHUE MPUME- PAMU MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

8) IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KadeCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX IIPE- BPALLlEHU! B pa3IMYHbIX YCIOBUSX;
9) BBIYMCIIATH OTHOCHUTEIIBHYK) MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO

JIOJIF0 XUMHYECKOTO0 JIEMEHTa 110 (OpMyJie COSTMHEHHSI; MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
MIPOBO- JTUTh PACUYETHI 0 YPAaBHEHUIO XHMHUECKOMN peaKIlnu;

10) nOpUMEHSTH OCHOBHBIC OMEPAIUU MBICIUTEIBHON IEATCILHOCTH — aHalh3 W CHHTE3,
CpaBHEHUE, o0oOmenue, CHCTEMAaTHU3aIIHIO, KJIacCU(PHUKAIIHIO, BBLISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBS3CH — I U3YYCHUS CBOMCTB BEIICCTB M XUMHUYCCKUX PEaKIUH;
€CTECTBEHHO-HAYUYHbIE METOJbl TO3HAaHUS — HAOJI0JIEHHe, HW3MEPEHHE, MOJICIUPOBAHHE,
HKCIIEPUMEHT (peanbHBIA U MBICIICHHBIH);

11)  crmemoBaTh TpaBWJIaM  TOJB30BaHHUS XHMHYECKOM TMOCYIOH ©  J1abopaTOpHBIM
0o0opy/oBaHuEM, a TaKKe MPaBHUIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMU
MO BBIMOJHEHUIO Ja0OpaTOPHBIX XHMMHUYECKUX OMNBITOB MO TMOJYYCHHUIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOJA U KUCIOPO/a), MPUTOTOBICHHIO PACTBOPOB C OMpeAeaEHHON
MaccoBOM JIOJe pacTBOPEHHOTO BEIIECTBA; IUJIAHHUPOBATH M MPOBOAUTH XHMHUYECKHE
HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBIO MHIUKATOPOB
(;maxmyc, GpeHondranenH, METUIOPAHXK U JIp.).

9 KJIACC

1) pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHH: XUMHUYECKUH DIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOXXHOE BEIIECTBO, BaJCHTHOCTH,
JIEKTPOOTPHUIIATEILHOCTh, CTEIICHb OKWCIICHHS, XHMHYECKas pPEaKIus, XUMHUYecKas CBs3b,
TETIOBOM (P (HEKT peakIuu, MOJIb, MOJSIPHBIA 00BEM, PaCTBOP; IEKTPOIHUTHI, HEITICKTPOJIHUTHI,
ANEKTPOJIUTHYECKAS JUCCOIMAIINS, PEaKIM HWOHHOTO OOMeHa, OOpaThMble W HeOoOpaThMbIe
pEaKIMy, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE  PEAKIMH, OKHCIUTENIb, BOCCTAHOBHUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, AJIOTPOIHsS, aM(POTEPHOCTh, XUMUYECKasl CBs3h (KOBAJICHTHAS,



WOHHAs, METANTMYECKAsA), KPUCTALTNYECKAs PENIETKA, KOPPO3UsT METAIUIOB, CIUIABBI; CKOPOCTh
XUMUYECKON peakluu, mpeaenbHo gomnyctumas koH uentpauus ([11K);

2) WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUM (CM. 1.1) U MpUMEHSTh
ST TOHSTHS IIPU OMMCAHUHU BEILIECTB U UX MPEBPAILCHUI;

3) HCIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB M YPABHCHHIA
XAMHYECKUX PEAKIIUM;

4) OMpEENATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS XUMUYECKUX JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEUIECTB K OMNPEACIEHHOMY KIACCy COEIMHEHHUM 10
dbopMynaM; BUJI XUMHYECKOHN CBSI3H (KOBAJICHTHAS, MOHHASI, METAJUTMUECKasi) B HEOPTAHUIECKUX
COCIMHEHUSX; 3apsi/i MOHA TI0 XUMHUYECKOW (hopmyIie; XapakTep cpeabl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpsIBaTh CMBICH Nlepuoauyeckoro 3akona J. . MenaeneeBa u 1eMOHCTpUPOBAThH €0
MMOHUMaHWE: OINHUCHIBaTh M XapaKTepU30BaTh TaOJUYHYIO (DOpPMY NEPUOIUYECKOW CHCTEMBI
XUMUYECKHX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs moarpynmna (A-rpymma)» U «mododyHas
noarpynma (b-pynmna)», Manbsie W OOJbIIME TEPHOJBI; COOTHOCHUTH O0O3HAUEHHUS, KOTOpPHIC
UMEIOTCS B TEPHOJWYECKON TaOJIMIle, C YHCIOBBIMU XapaKTCPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, o0Iee Yo MJICKTPOHOB U pacipeiesieHue uX o
3JICKTPOHHBIM CJIOSIM); OOBICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COCIMHEHHUI B Ipeiesiax MajblX MEPUOJOB M TJABHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB;

6) KJIacCCU(PUIUPOBATh XMUMHYECKHUE AJIIEMCHTBI, HEOPTaHUYECKUE BEIIECTBA; XMUMHYCCKUE
peakiuu (10 YUCIY U COCTABY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3 (deKTy, 1Mo
M3MEHEHUIO CTETICHEHW OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);

7) XapaKTepu30BaTh (ONUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbIX
KJIACCOB, TOJATBEpPKJasi ONUCAHUWE IMPUME- pPAMH MOJIEKYJISPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

8) COCTaBJIATh YPAaBHEHMS SJIEKTPOJUTHUYECKOM IHUCCOLMAUMU KHUCIIOT, LIEJI0YEH U COJEH;
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUs pPEaKIUid HMOHHOTO OOMEHa; YpaBHEHHUS pEaKIIHii,
MOATBEPKIAIOIIUX CYIIECTBOBAHWE TEHETUUECKOW CBS3M MEXKIY BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

9) pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMA TOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PEaKInii;

10)  mporHO3WpOBaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOEHHS; BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILICHUNA B PA3JIMYHBIX YCIOBHSIX;

11)  BBIYKCIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO M MOJISIPHYIO MacChl BEIECTB; MAcCOBYIO
JIOJTF0 XUMUYECKOTO dIIEMEHTa 10 (hop- MyJie COeTMHEHUST; MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIniy;

12)  crnemoBaTh TpaBWJIaM  TOJB30BaHHUS XHMHYECKOM TMOCYIOH ©  JIaOOpaTOpHBIM
o0opy/soBaHUEM, a TaKKe MPaBHIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSIMU
M0 BBIMOJHEHUIO Ja0OPAaTOPHBIX XHMHUYECKUX OIBITOB M0 TMOJNYYCHHI0 H COOMpAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ra3a);

13)  TNpPOBOAWTH peaKiMu, MOATBEPKIAIONINE KAYECTBEHHBIH CO- CTaB Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh OIBITHBIM NYTEM XJIOPHI- OpOMUA-, MOAUI-, KapOoHat-, docdar-, CHUIMKAT-,

cynbdar-, TUAPOKCUI-UOHBL, KATHOHBl AaMMOHMSI M HOHBl H3YYEHHBIX  METaJlIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;
14)  OpUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEIBHON JEATEIBHOCTH — aHAIW3 M CHHTE3,

cpaBHEHHE, 0000IICHIE, CUCTEMATU3AIINIO, BBISBIICHUE MIPUYNHHO-CIICJICTBEHHBIX CBSI3€H — IS



W3YYEHHUs CBOMCTB BEIIECTB M XUMUYECKHX PEAKLMM; €CTECTBEHHO-HAYYHbIE METO/bI IO3HAHUS
— HabJroieHne, U3MEpEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIH ).

2. COAEPX KAHHUE YYEBHOI'O TIPEJIMETA «XUMUSI» 110 TOAAM
N3YYEHUA

8 KUIACC
[TepBoHavanbHbIE XUMUYECKHUE TTOHATUS
[Ipenmer xumuu. Ponp xumuu B KWU3HU 4enoBeka. Tena u BemecTtBa. DU3nyuecKkrue CBOMCTBA
BellecTB. ArperaTHoe cocTosiHue BeulecTB. [IoHATHE 0 MeTOAax MO3HAHUS B XMMHUHU. XUMHS B
cucrteme Hayk . Uucrtble BemecTBa U cMecH . CriocoObl pa3ieseHusl CMECEH .
ATOMBI U MOJEKYJbl. XUMUUYECKUE 31€MEHThl. CUMBOJIBI XMMHUECKUX 3JIeMEHTOB. IIpocTsie n
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.
Xumnueckas (opmyia. BaleHTHOCTb aTOMOB XMMHMUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJSIpDHAs Macca.
MaccoBas 10i151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.
Pusnyeckue U XUMUYECKHE SBICHUS. XUMUYECKas Peakuys U €€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BeleCTB. XUMHUUecKue ypaBHeHus. Kiiaccupukanust XuMUYeCKUX peakuuil (CoeinHeH s,
pa3IoKEHUs, 3aMELIECHNU).
XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW MOCYAOH, ¢ mnpaBuiaMu paboThl B
nabopaTopuu U npuéMamMu 0OpalleHus ¢ J1adopaToOpHbIM 000PYOBaHUEM; U3YUEHUE U ONIUCAHHE
¢u3nueckux CBOICTB 00pa3lOB HEOPraHMYECKUX BELIECTB; HAOMIOJEHHE (U3NYECKUX
(maBieHHE BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIIKe, KHIIEHUE U KOHACHCALUsI BOJbI) U
XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAaHUE MEIHON IPOBOJIOKH, B3aMMOJEHCTBHE Mena C
KHUCJIOTOM) sIBIEHUM, HaOJIIOJIEHNE M ONUCAHHE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIUil
(pa3nokeHue caxapa, B3aMMOICWCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHue
ruapokcuaa meau (Il) mpu HarpeBaHuu, B3auMoJielcTBUE Kene3a ¢ pacTtBopoM conu meau(ll));
u3ydeHre crnocoOO0B paszeneHusi cMeceld (C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
JTUCTUJUISIIUS, XpOMaro- Tpadusi), TPOBEICHHE OYMCTKH IMOBAPEHHON COJIHM; HaOIIOJeHUE U
ONMCAHUE PEe3yJIbTaTOB IPOBEJACHUS OINbITa, WLIIOCTPUPYIOLIErO 3aKOH COXPAHEHHUS MacChl;
CO3/1aHHE MOJIEJIeN MOJIEKYJ (IIAPOCTEPHKHEBBIX) .
Baxneiimme npeacTaBuTeIN HEOPraHUIECKNX BELIECTB
Bo3nyx — cmecs razoB. CocrtaB Bo3ayxa. Kuciopog — 3I€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B mpupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMmsblieHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H — amaoTponHas MOIUpHUKAIHS
KHCIIOpOJa.
TennoBoil 3¢p¢dexkT XUMHYECKOW peakluH, TEePMOXMMUYECKHE YPaBHEHUS, 0JK30- U
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
HNapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOT'O CIIOS .
Bonopon — anemeHT u mpoctoe BeniecTBo. HaxoxeHne Bojoposia B Mpupose, pusnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCcO0bI oay4yeHus. CocTaB KUCIOT U COJIEH .
KonnyectBo BemectBa. Monbs. MomnsipHass macca. 3akoH ABoraapo. MouisipHblii 00bEM ra3oB.
Pacu€Tpl N0 XMMUYECKUM YPaBHEHHUSM.
®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PAacTBOPHI. PacTBopuMoOcTh BemiecTB B Bojae.l MaccoBas fonsi BeuliecTBa B
pacTBope. XHMHUECKHE cBoOMcTBa BOAbl. CocTaB OCHOBaHMI. Ponp pacTBOpoB B mpupojae U B
JKU3HU yenoBeka. KpyroBopoT Boibl B ipupoe. 3arps3HeHne NpupoaHbIX Bol. OXpaHa u O4UCTKa
MPUPOJIHBIX BOJ.



Knaccudukanmust Heopranmveckux coenuHeHuid. Oxcuawl.  Knaccudukamuss — OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCUJIOB (MEXIyHapoAHass M TpUBHAJIbHAs). DU3NUYECKHE W XUMHUYECKHE CBOWCTBA OKCHUJIOB.
[Tony4enue.

OcnoBanwmst. Knaccudukarus ocHOBaHUMN: METOYN U HEPACTBOPUMBIE OCHOBaHMsI. HoMeHkaTypa
OCHOBaHUM (MeXAyHapoaHas ¥ TpuBHajbHas). PU3NUECKHE U XUMUYECKHE CBOIICTBA OCHOBAHU.
ITony4yenue ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HomeHkmarypa KUcioT (MEXIyHApOIHAsS U TPUBUAIBHASN).
Pu3nyeckue U XMMHUYECKUE CBOMCTBAa KuCHOT. Psan aktuBHoctn mertayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa cosieid (MexJIyHapojHas U TpuBUaidbHas). DU3NUYECKHE U XMUMHUYECKHE
cBoiicTBa coneil. CriocoObl MOTydeHHUsI COJICH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XHUMHUYECKUH 3KCHEPUMEHT: KaueCTBEHHOE OIPEICICHUE COACPMKAHUSA KUCIOpoAa B BO3IAYyXE;
MoJlyueHue, coOMpaHue, paclio3HaBaHWE U U3YYEHHE CBOICTB KHUCJIOPOJa; HaOIIoACHNE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHMS U NPEKpAILECHHs] TOPEHUs
(moxapa); 03HaKOMJICHHE ¢ 00pa3liaMH OKCHJIOB U OMTMCAaHUE UX CBOWMCTB; MOJIy4YeHHEe, COONpaHue,
pacro3HaBaHHEe U U3y4YCHHE CBOMCTB BOJOPO/a (TOpEeHHE); B3aUMOICHCTBHE BOJIOPOIa C OKCHUIIOM
Meau(Il) (BO3MOKHO HCIIOJIB30BaHKE BHUACOMATEPUAIOB); HAOMIOJIEHHE OOpa3IOB BEIICCTB
KOJIMYECTBOM | MOIb; HCCIeZJOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM J10J1€l paCTBOPEHHOTO
BEIIECTBA; B3aMMOJCIICTBHE BOABI C MeTaUIaMU (HATpUeM U KalblueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); OMPEEICHUE PACTBOPOB KUCIOT U HICJIIOYEH C MOMOIIBIO
WHJUKATOPOB; HCCIIEIOBaHWE OOpa3IlOB HEOPTaHMYECKUX BEIIECTB pa3- JUYHBIX KJIACCOB;
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKH WHIWKATOPOB B PACTBOPAX KUCIOT U INENOYEH; HM3ydeHUeE
B3auMOIeCcTBUs OKcH- 1a meau(1l) c pacTBOpoM cepHO KMCIOTHI, KUCTIOT C METaJNIaMH, PEaKIui
HEUTpaIM3alyy; TOJy4eHHEe HEPACTBOPHUMBIX OCHOBaHMUH, BHITECHEHHE OJJTHOTO METaJlla APYrUM
W3 pacTBOpa COJIM;, PEIICHHE SKCIEPUMEHTANIBHBIX 3a7ady Mo Teme «BaxHeHIme KiIacchl
HEOPTaHUYECKUX COCTMHECHHI.

Ilepnonnueckuil 3aKOH U NEpUOANYECKasl CUCTEMA XUMHUYecKkux diemeHToB [[. 1. Menneneesa.
CtpoeHue aTOMOB.

Xumudeckasi cB3b. OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN

[lepBble MOMBITKH KiIacCU(PHUKAIMU XHUMHUYECKHUX dJIeMEHTOB. [loHsTHE O Tpymmax CXOIHBIX
AIIEMEHTOB (ILENOYHBIE U MIETOUHO3EMENbHBIE METAIIIIbI, TAJIOTEHBI, UHEPTHBIE Ta3bl. DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucreMa xumuuyeckux anemMeHtos 1. M. Menneneena.
Buner Tabmuimsl «llepuoanueckas cucremMa xumudeckux snemeHToB J[ . 1 . MenzaeneeBay .
[lepuons! u rpynmns! . GU3UYECKHl CMBICI MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPHU- 0/1a U TPYIIIIbI
AJIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX snaep. M3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0oyouek aToMoB TepBBIX 20 XMMHUYECKHUX DOJIEMEHTOB Mepuoandeckoi cuctemsl JI. W.
MenneneeBa. XapakTepUCTHKAa XMUMUUYECKOTO 3JIEMEHTA MO €ro MOJOKEHHUIO B MEPUOINYECKON
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUSI PajJuyca aTOMOB XHMHUUYECKHX 3JIe- MEHTOB, METAJUTMYECKUX H
HEMETAJUTMYECKUX CBOWMCTB MO TPYIIaM M TepUojaM. 3HAYeHHE TMEPHUOJUYECKOro 3aKOHa W
MEePUOIUYECKON CHUCTEMbl XUMUYECKUX AJIEMEHTOB Il Pa3BUTHS HayKu U mpaktu ku . [{ . U .
MeHnneneeB — y4EHBIN U TPKIAHUH .



DIIEeKTPOOTPUIIATEITLHOCTh XUMUYECKUX AJIEMEHTOB. XUMHUYE- CKasl CBs3b (MOHHAS, KOBAaJICHTHAs
HOJ'I}IpHa}I nu KOBAJICHTHAs HCIIO- JBIpHaH). CTGHGHB OKUCJICHUA.
OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJIbHBIe peaKHI/II/I. Hpoueccm OKHUCJIICHUA W BOCCTAHOBJICHUS.
OKHCIUTEIIN ¥ BOCCTAHOBUTEIIH.

XUMUYECKUH OKCIIEPUMEHT: HU3y4eHHE OOpaslloB BEMIECTB MeETal- JIOB M HEMETAIIOB;
BSaHMOﬂeﬁCTBHe I‘HI[pOKCI/IIIa IIMHKa C paCTBOpaMI/I KUCJIIOT U H_IGJIO‘-Ief/'I; HpOBeI[eHI/Ie OIIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX pEeaKIUi (TOpeHHe, peakiuu
Pa3NOXKEHUs], COSTUHEHHUSA).

MexpeameTHbIe CBSI3H

Peanuzanus MeXnpeaMeTHBIX CBA3CH NMpU U3yYCHUH XUMHUH B 8 KJlacce OCYIIECTBISIETCSA dYepe3
UCIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX IMOHSATHH, TaK W TMOHSATHH, SBISIIOMIMXCS
CUCTEMHBIMU JJISl OTJICJBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC IMOHATHS: HAy4yHBIM (akT, TUIIOTE3a, TEOpHS, 3aKOH, aHAU3,
CUHTE3, KiaccHu(pUKalusi, NEePUOAUYHOCTb, HaONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHNE, MOJIETb, SIBJICHUE.

®duszuka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PaJHOAKTUBHOCTh, MOJIEKYIIA,
JNEKTPUYECKUN 3apsii, BEIIeCTBO, Telo, O0BEM, arperaTHoe COCTOSIHHE BEIeCTBa, Tras,
buznyecKkue BeIMYUHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, TIIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaIbl, TOPHBIE TOPOJIBI, IMOJIE3HbIE HCKOMAEMbIE,
TOTLIIMBO, BOJHBIE PECYPCHI .

9 KJIACC

BewecTBo 1 xumMHuueckas peakuus

Ilepnonnueckuil 3akoH. Ilepunoauyeckas cucrema xumuyeckux snemeHToB [I. M. Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB XMMHUECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KalUs, KalblUsl U HUX COECIMHEHUN B COOTBETCTBHM C IOJIO)KEHHEM DJIEMEHTOB B
NEePUOANYECKON CHUCTEME U CTpOoeHHueM uX aToMoB. CTpoeHME BEIecTBa: BHJbI XMMHUYECKOH
CBA3M. TuNBl KpUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTb CBOMCTB BeIeCTBA OT THUIA
KPUCTAJUIMYECKON PEIETKH U BUJ1a XUMUYECKOH CBS3H.

Knaccugukanus u1 HOMeHKIIaTypa HEOPraHUYECKUX BEUIECTB (MEXKIyHapOIHas U TPUBUAJIbHASA).
XVWMHYECKHE CBOWCTBA BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX CO
€VMHEHUN, TEHETUYECKas! CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccugukanus XUMHUYECKHX peakUuil MO pa3luyHbIM MpHU3HaKaMm (M0 4YHUCIY U COCTaBy
Y4YaCTBYIOUIMX B PEaKI[MH BEILECTB, 10 TEMI0BOMY 3P (HEKTY, N0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aropa). OJK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsatne o ckopoctu XuMHYeckoil peakiuu. I[loHaTue 00 0OpaTUMBIX U HEOOpPATHUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAOIME HA CKOPOCTh XHUMHUYECKOW pEAKIUH U
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

Mexanusm OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX peakuuit (2MEKTPOHHBIN OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peakiinm).

Teopust 371EKTPOTUTUYECKON AUCCOUAIINH. DIEKTPOIUTHI U HEIJEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHnu3M JucCCOLMAllMM BEIIECTB C Pa3IWYHBIMU BUAAMHM XUMHYecKOM cBsizu. CreneHb
nuccouranuu. CUbHbIE U ca0ble 3JeKTPOIHUTHI.



Peakiun wmoHHOrOo OOMeHa. YCIOBHS MPOTEKAHUS PEaKIMid HMOHHOTO OOMEHa, IOJHBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
NpeCTaBICHUNA 00 SIEKTPOIUTHUECKONW aucconuanuu. KadecTBeHHBIE peakluu Ha HOHBI
[ToHsTHE O THIPONHU3E CONEH .

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPHUCTAUIMYECKUX  PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ammasa), CIOKHBIX BEIIECTB
(x710puaa HaTpUs); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUECKON PEAKIUU OT BO3JIEHCTBUS
pa3NuYHBIX (HAKTOPOB; HCCIIEAOBAHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB, IpOlEcca
JUCCOLMAMU KUCIIOT, IIeJouel U coiel (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); IIPO-
BEJICHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKK [POTEKaHWsl peakuuié HOHHOro oOMEHa
(oOpa3oBaHue ocajka, BBIACIEHHE Tra3za, 00pa30BaHUE BOJIBI); OIBITOB, WILTIOCTPUPYIOMIUX
IPUMEpPBhl OKHUCIIH- TeJbHO-BOCCTAHOBUTEIBHBIX pEaKUui (TOpeHue, peakiuu pas3ioKeHus,
COEIMHEHUS); pacClO3HaBaHHE HEOPTaHUUECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX peaklui Ha
VOHBI; pEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 .

Hemeramisl u ux coequHeHns

OO6mas xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucienusa. CtpoeHue U GU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TalOreHOB. XUMHUECKUE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJACWCTBHE C MeETalllaMd, HEMETallJIaMH, MIEI0YaMH).
XnopoBogopoa. ConsiHas KUCIIOTa, XUMUYECKUE CBOICTBA, MOJIyYeHue, npuMeHenue. Jleiictrue
XJ0opa M XJOPOBOAOPOJAa HAa OpraHU3M 4YeloBeKa. BakHellnue XJIOpUAbI U X HAXOXKJEHUE B
MPUPOJIE .

O6mmas xapakTepucTuka 31eMeHTOB VIA-rpymmnbl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE
CTEIEHHU OKUCIICHHUS.

Crpoenrie u (u3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA M CEPhl. AJUIOTPOITHBIC
Moau(UKAIIMK KHUCJIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMa, CTpOEHHUE,
¢uznueckue U XuMuueckre cBoicTBa. OKCUABI Cepbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHUJIOB.
CepHast kuciorta, (pU3MYEeCKHEe W XUMHUYECKHE CBOWCTBA (0OIIME Kak IMPEICTaBUTENs Kiacca
KHCJIOT U crienuduueckne). XuMUYECKHEe peakIiiH, JiexKallue B OCHOBE MPOMBIIIJIEHHOTO crioco0a
noJtydeHus: cepHor KUCIOThI. [Ipumenenne. Coiivu cepHOM KUCIOTHI, KAYECTBEHHAs PEaKIs Ha
cynbgar-uoH. HaxoxxaeHue cepsl M €€ COeAMHEHMH B Mpupoje . XUMHUECKOE 3arpsi3HEHue
OKpYXarollled cpeabl COECIUHEHUSIMU Cepbl (KUCIOTHBIE MHOXAM, 3arpsi3HEHUE BO3JyXxa U
BOZI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUS .

OO11ast xapakTepucTHKa 37eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE
CTETICHU OKUCJICHHUS.

A30T, pacnipocTpaHeHue B IpUpoJe, pusnueckue 1 XuMuueckue cBoiictsa. Kpyrosopor azora B
npupoze . AMMHaK, ero (u3n4eckue 1 XMMHUYeCKrue CBOMCTBA, MoJlyyeHre u npuMeHerue. Conu
aMMOHHUSI, UX (pU3MYecKre U XUMUYECKHUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THAas KUCIIOTa, €€ oJydeHue, Gu3ndeckue 1 XuMHUUecKue CBOMCTBa (o01mue
Kak IpeACTaBUTENs Kiacca KHUCIOT M cneuuduyeckue. Vcrnonbp3oBaHue HUTPATOB U coliei
aMMOHHUS B Kau€CTBE MUHEPAJIbHBIX YA00peHHid. XMMHUYecKoe 3arpsi3HeHHe OKPY Karolle cpe/ibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE JJOXK/IU, 3aTPsI3HEHUE BO3/1yXa, TOUBHI U BOJIOEMOB).

docdop, annorponHsie Moaudukanuu gocopa, pusnyeckre U XuMHUEcKue cBoiicTBa. OKcH
dochopa(V) u dochopHas kucnora, (uU3MUECKHUEe U XUMHUYECKHE CBOWCTBA, MOIy4YEHHE.
Hcnonws3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIBHBIX YI0OpEHUH.

OO6m1as xapakTepucTrka 31eMeHToB [V A-rpymnmbsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIS
CTETIeHH OKUCJICHHUS .

VYrnepon, amnoTponHble MoIU(UKAIMM, pacHpoCTpaHEHHWE B Mpupoae, ¢GU3NYeCKue u
XUMUYECKHe CBoMcTBa. Ancopbums. KpyroBopot yriepona B mpupojae. OKCuabl yriiepoaa, ux



Gu3nyeckue M XUMHUYECKHE CBOWMCTBA, ACWCTBUE HAa HKHUBBIE OPraHU3MBI, IOIYyYE€HHE U
NpUMEHEeHHe. DKOJIOTWYecKHe MpoOJieMbl, CBA3aHHBIE ¢ okcuaoMm yriuepona(lV); rumoresa
r7100aTbHOTO TOTEIJICHUsT KJIMMAaTa; MapHUKOBBIH 3 dekT. YrompHas KUCIOTa M €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-noHBIL. Vcnoap3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIHCKOM
XO35UCTBE.

ITepBoHavanbHbIE OHATHUSI 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH,
3TaH, ATWJIEH, alleTWJIEH, 3TaHOJI, IVIMLEPUH, YKCyCHas Kuciora). X cocTaB M XHMHYECKOE
ctpoenue. [loHsTHe 0 OMOJOTHMYECKH BaKHBIX BEIIECTBAX: JKHUpax, OenKax, yrieBoJax — M UX
poaM B JKM3HM 4YelloBeKa. MaTepuaibHOE €JUHCTBO OPraHWYECKMX M HEOPraHWYEeCKUX
COCIMHEHUM.

KpemHuii, ero gusnueckue U XUMHUYECKHUE CBOWCTBA, MOIydYeHUEe M npumeHeHue. CoequHeHus
KpeMHus B npupoze. O6mue npecraBieHus o6 oxcuae kpeMHusA(IV) u kpeMHueBoi Kuciore.
Cunukarel, HX MHCIOJb30BaHME B OBITY, MEIUIUHE, MPOMBIIUICHHOCTH. BaxkHeimue
CTPOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xene300eToH. IIpobiembl
0€30I1aCHOr0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPUAIOB B IIOBCEHEBHOM KHU3HHU.
XUMHUUECKUH SKCHEPUMEHT: U3ydeHHe 00pa3li0oB HEOPraHMYECKUX BEILECTB, CBOWCTB COJITHOM
KHCJIOTBI; MIPOBEJICHUE KaUeCTBEHHBIX PEAKIUN HA XJIOPUA-MOHBI U HAOJIIOJEHUE IPU3HAKOB UX
IPOTEKAHUS; ONBITHI, OTpa)KkarolMe (PU3MUEeCKHe M XMMUYECKHE CBOMCTBAa Tajlor€HOB U HX
COEMHEHUN (BO3MOXKHO MCIIOJIb30BAaHUE BHEOMATEPUAIIOB); O3HAKOMIIEHHE € oOOpa3laMu
XJIOPUAOB (TaJIOTeHHUJI0B); O3HAKOMJIEHHE C 00pa3liaMy cepbl U €€ COeAMHEHUSIMH (BO3- MOKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAJIOB); HAOIOACHUE ITpoLiecca 00YTIMBaHUs caxapa o]l IeiicTBreM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOThI, MPOBEJACHUE KaueCTBEHHOM peakuuM Ha cynb(aT-uoH U HaAOJIOJeHUE NpHU3HaKa eé
NPOTEKAHUS; O3HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa M MX COCTUHEHUIH
(BO3MO’KHO HCITOJIb30BAaHKE BUAECOMATEPHAIOB), 00pa3aMu a30THBIX U (OocHOPHBIX yI0OpeHMiA;
[OJIyueHUe, coOMpaHue, paclo3HaBaHWE W U3Y4YEHHE CBOICTB aMMMaka; I[pPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUSA U (poc]aT-uoH U U3ydeHUe IPU3HAKOB UX MPOTEKaHUs,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEpHUAIOB); M3y4YEHHE MOJeNed KpPUCTAIMYECKUX pEIETOK anMasa, rpadura,
¢yniepeHa; 03HaKOMJIEHHE C IIPOLIECCOM aJICOPOIIMN PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIaéM U yCTPOWCTBOM IPOTUBOIa3a; NoJyuyeHue, COOMpaHue, paclio3HaBaHNe U N3y4eHHE CBONCTB
YIJIEKUCIIOrO ra3a; MPOBEJEHHE KAaueCTBEHHBIX peakiuii Ha KapOOHaT- M CHUJIMKAT-UOHBI M
WU3Y4YEHHE NPU3HAKOB MX MPOTEKAaHUs; O3HAKOMJICHHE C TPOAYKLUMEH CHJINKAaTHON
IIPOMBIIIJIEHHOCTH; PEIICHNE dKCIIEPUMEHTANIBHBIX 3a/a4 110 TeMe «Ba)xHelme HeMeTasulbl U UX
COEIUHEHUS.

MerTaisl ¥ UX COEIUHEHUS

OO0m1ast xapakTepUCTHKa XMMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX MOJIOKEHUS B
NEPUOANYECKON cUCTeMe XMMHYeckux 3iemeHToB [[. M. MenneneeBa um CTpO€HHUs aTOMOB.
Crpoenne MmertamnoB. Metamnueckas CBA3b M METaUNIMYECKash KPUCTAJUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUH psi HanpspkeHUMM MeramwioB. dusnueckne M XUMHYECKHE CBOWMCTBA
MmetauioB. O0IuMe crocoObl NOoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UK METaIOB, OCHOBHBIE
CHocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPAJIOMUHUM, OpoH3a) M MX
MPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[IlenoyHble MeTaJUIBI: MOJIOKEHHE B MEPHOJIMYECKON CHCTEME XMMHUYECKMX 3nemeHToB J[. .
MenneneeBa; CTpoeHHEe HX aTOMOB; HaxokJIeHue B mpupoae. dusmveckue M XHUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.



[[{emrouHO3€EMENbHBIE METAIBI MarHUM M KaJbLUW: MOJOXEHHE B IMEPUOAUYECKON cUCTEME
xuMudeckux 3iemeHToB J[. M. MenneneeBa; cTpoeHME MX aTOMOB; HAaXO0XKJICHHUE B IPUPOJE.
dusuyeckrue U XUMHYECKUE CBOICTBA MarHvsg M Kajablids. BakHeHIIMe cOeqUHEHUS KaJblIUs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AIOMUHUI: IOJIOXKEHUE B IEPUOJUUECKON CCTEME XUMHUUYECKUX 31eMeHToB Jl. V1. MenneneeBa;
CTpPOEHHE aToMa; HaxoxkJeHue B npupoje. dusnueckne n XMMHUUYECKUE CBOMCTBA aTOMUHUS.
AmpoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUSI.

JKene3o: mosoxeHue B NEPUOJUYECKON CUCTEME XMMHMUYECKUX demeHToB [[. 1. MeHneneesa;
CTpPOCHHE aToMa; HaxoxAeHue B npupone. dusnueckne M XUMHUYECKHE CBOMCTBA JKEJe€3a.
Oxkcuabl, ruapokcuibl u conu xxenesa(ll) u xenesa(lll), ux cocras, cBOMCTBA U MOTyYEHUE.
XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB U CIUIABOB, UX (PH3HUECKUMHU
CBOICTBaMM; U3y4€HHE pE3yJIbTaTOB KOPPO3UU METa/NIOB (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJACHUCTBUS OKCHIA KalbliUg W HATpuUs C BOJAOH
(BO3MOXHO HCHOJb30BAaHUE BUJIEOMATEPHANIOB); HCCIEIOBAHUE CBONCTB IKECTKOM BOJBI;
mpolecca ropeHusl jkeje3a B KHUCIO- pojie (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIUN HA MOHBI (MarHus, KaJbIHs, aTIOMUHUS, IIMHKA,
xenesa(Il) u xenesa(lll), menu(Il)); HabmroieHUE U ONTMCAHKE TIPOIIECCOB OKPAIIMBAHUS TUIAMCHH
MOHAMM Ha-TpHsl, Kaiaus ¥ Kaiuplus (BO3MOXKHO HCIOJB30BAaHHWE BHJIEOMATEPHAIIOB);
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCUAA aTIOMUHUS M THAPOKCHAA IMHKA; PEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelnme MeTaibl U UX COSAMHEHUS .

XuUMHS ¥ OKpYXkarolas cpeia

HoBble maTepuainibl 1 TexHoJoruu. BellectBa 1 Matepuainbl B TOBCEAHEBHOM KU3HU YEJIOBEKA.
XuMus U 310poBbe. bezonacHoe HCMONb30BaHUE BEUIECTB U XMMUYECKUX PEAKIUN B OBITY.
[lepBast mo- MoOIIb NpPU XUMHYECKHX OKOrax M OTpaBieHMsIX. OCHOBBI 3KOJOIH- YECKOH
rPaMOTHOCTU. XHMMMYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (MpeaenpHas A0ImycTuMas
koHueHTpauus Beuiects — [1/1K). Ponp XxuMun B perieHu 3K0JI0THYECKUX IPOoOIIeM.
[IpuposnHble HMCTOYHHMKHM YIJIEBOAOPOJOB (Yroyib, MPUPOAHBIA ra3, He(Tbh), MPOAYKTHl HX
nepepadoTKU, UX POJb B OBITY U MPOMBIIIJIEHHOCTH .

XVUMHYECKUN SKCIIEPUMEHT: H3yuyeHue 00paslloB MarepHajioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHbIE MaTEpPUAJIbI).

MexnpeameTHbIe CBSI3H

Peanu3zanus MexXnpeaMeTHBIX CBSA3€H MPHU M3YYEHMHM XMMHH B 9 Kilacce OCYIIECTBISIETCS Yepes3
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK U TMOHSATUH, SBISIOUINXCS
CHUCTEMHBIMU I OTAENbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHATHS: HAy4YHBIA (PaKT, TUIOTE3a, 3aKOH, TEOPUs, aHaJM3,
CHHTE3, KJacCHU(pUKaIMs, MEepPUOANY HOCTh, HAONIOIEHHE, SKCIEPUMEHT, MOJEIUpPOBaHHE,
U3MepEeHHe, MOJIEINb, SIBJICHHUE, TAPHUKOBBINA 2P PEKT, TEXHONOTHsI, MaTepuabl. Ou3uka: Matepus,
aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAIUOAKTUBHOCTh, MOJIEKYIIA, ANEKTPUUECKUI
3apsa, TMPOBOJHUKH, TONYIPOBOJAHUKH, AUIIEKTPUKH, (POTOIIEMEHT, MHIUKATOP, BEIIECTBO,
Tes0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, PaCTBOP, paCTBOPUMOCTb, KpUCTAIIINYECKast
pemérka, CraBbl, (U3MYECKUe BETUYHHBI, €AMHULIBI U3MEPEHHSI, KOCMUYECKOe MPOCTPAHCTBO,
IUTaHETHI, 3BE3/1b1, ConHIe.

Buonorus: ¢orocuntes, npixaHue, Ouocdepa, sKocHUCTeMa, MHHEpalbHbIE YIOOpeHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIE BEIIECTBA .

['eorpadus: armocdepa, runpochepa, MUHEpaNIbl, TOPHBIE MOPOJIbI, IMOJIE3HbIE HCKOMAEMBbIE,
TOILIIMBO, BOJIHBIE PECYPCHI.






KanengapHo-remaTtudeckoe mJiaHupoBaHue Mo XMMuM 8 KJiacc

2 yaca, 68 yacoB

No | Pazpen. Tema ypoka Kon-Bo wacoB | [larta Hcnonvzosanue
MPOBEICHUS obopyooeanusn
«Touka pocma
Tema 1. XuMusi — BaKHas1 00J1aCTh €CTECTBO3HAHUS U NMPAKTHYECKOM
AeATeIbHOCTH YesioBeka (5 u)
1 [Ipenmer xumuu Ponb XMMUU B )KU3HU YelOoBeKa. XMMUS B CUCTEME HAYK. 1
MeTo/bI O3HAHUS B XUMUM.
2 3HAKOMCTBO C MPaBUIaMHU 0€30MaCHOCTHH MPUEMaMH pabOThl B XUMHYECKOM 1 [udposas
naboparopuu. [IpakTryeckas padora: naboparopus
Ne 1. [paBuna pabotsl B 1abopaTopun UIPUEMBI 0OpaIieHus ¢ 1a00paTOPHBIM RELEON
00opyoBaHuEM [MudpoBoii maTank
Temnepatypbl CIpTOBKa
Caeua.
3 Tena u Bemecrsa 1
4 ®dusnyeckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB . 1
5 Yucrele BenecTBa u cMecH. Crioco0b! paznenenust cmeceil. [lpakTtuyeckas 1 Hudposas
padoraNe 2. Pa3nenenue cmeceii (Ha MpUMEPEOUUCTKU TOBAPEHHOM COJIH) nabopaTopus
RELEON
Tema 2. BemecTBa
U XHMHUYeCKHe peakiuuu
(159)+1 g
6 ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE JIEMEHTBI 1
7 3HaK¥ (CUMBOIIB) XUMHYECKHUX 2JIEMEHTOB 1
8 ITpocTeie U cilo)kHBIE BeNIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE. 1
9 Xumudeckas popmyia. BaneHTHOCT, aTOMOB XUMUYECKUX DJIEMEHTOB 1
10- | 3axoH mOCTOSHCTBA cOcTaBa BemiecTB. OTHOCUTENbHAS aTOMHAS Macca. 2
11 | OtHOCHTENbHAST MOJIEKYJISIPHAS Macca .
12 | MaccoBas 107151 XHMHYECKOTO 2JIEMEHTA B COCNHEHUH 1
13 | ®usnueckue u XUMHUUYECKUE SIBICHUS 1
14 Xumnyeckas peakuus. [Ipn3Haku 1




Y YCJIOBUS MPOTEKAHUSI XUMUYECKUX PeaKiuii

15 | Xumwuyeckue ypaBHEHUs 1
16 | Tunmbl XumuyecKuX peakuuii. Peakuus coennHeHns 1
17 | Peakuus pa3noxeHus 1
18 | Peakuus 3amemneHus 1
19 Peakiusa ooMena 1
20 | 3axom coxparenmus Macchi BerecTs. M. B. JIOMOHOCOB — YU&HBIIi- SHIMKIONEUCT. | © BCCBI TCXHOXUMHUICCKHC
WJIH DJIEKTPOHHBIE; CBEUa;
KoJ10a mmockogoHHast 250
MUT; JIO’KKA JUISI COKUTAHUS
BEIIIECTB
21 KonTponbsHas pabora No 1 1
Tema 3. Bo3ayx. Kucsopoga.
Oxcuabl
(54)
22 | Bo3myx — cmech ra3oB. CoctaB Bo3ayxa Kuciaopoq — 31eMeHT u mpoctoe 1
BenecTB0. O30H — aJuIOTPOIHAS MOAU(UKALUS KUCIOPOa
23 | HaxoxneHnue kuciopoaaB npupoje, GU3nuecKiue 1 XUMUIECKUe CBoicTBa (peakuuu | 1
okucieHus, ropenne. [lonsrre 06 okcumax
24 | CriocoObl MoTyueHus KUCIO0pO/ia B 1Ja0OpaTOPHU U MPOMBIIILICHHOCTH. 1
[Ipumenenne kucnopoaa. [Ipaxrmaeckas pabora
Ne 3. ITonyuenue u cobupaHue KUcaoposia, U3y4eHHe ero CBOUCTB.
25 | TennoBoit 3 PEKT XMMUIECKOH pPeakiiy, MOHATHE O TEPMOXUMUYECKOM 1
YpaBHEHHH, 9K30- ¥ SHIOTEPMHIECKHXPEAKIHIX
26 | TommuBo (Yyroib 1 MeTaH). 3arps3HEHNUEBO3/yXa, CIOCOOKI ero MpeaoTBpanieHus. | 1
Ycunenue napHuKoBoro G Qexta, pazpymneHue 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB kucjot u coJeii (5 1)
27 | Bomopon — SIIeMEHT U MPOCTOE BEMIECTBO 1
28 | HaxoxneHue B mpupoje, Gu3ndeckre u XMMUYECKHE CBOMCTBA (Ha pHMepe 1
B3aMMOJICHCTBUS C HEMETAIa-MH M OKCHJIAMH METaJIOB
29 1

[Ipumenenue, criocoObl MOTYYSHUS BOIOPO/IA.
[Tpaktiueckas pabota Ne 4. Tlonydenue u cobupanme BOIOPOIa, U3yUSHUE ETO




CBOICTB

30- | CocTaB KHCIIOT U coJiei 2
31
Tema S. KosinyecTBeHHbIC OTHOLICHUS] B XMMHH
(4 9)
32 | KomngectBo BemectBa. Momb. Monsipaast macca 1
33 | 3axon ABoraapo. MonspHbIil 00bEM ra30B . 1
34- | PacuéTpl Mo XMMUYECKUM yPaBHEHUSIM. 2
35
Tema 6. Boxa. PacTBopsl. [lonsitiue 06 ocHoBanusix (5 1)
36 ®dusnyeckne CBOKWCTBA BOJBI. AHAIN3 U CHHTE3 — METOJIbl U3YYEHHUS COCTaBa 1
BO/IBL.
37 | XuMuueckue CBOWCTBA BOJIBI (PEaKIMi ¢ METAIIaMH, OKCHIAMUMETAJIIOB U 1
HEMETaJlJIOB
38 | CocraB ocHoBanwmii. [TonsTie 00 MHAMKATOpax 1 Hudposas
nabopaTopus
RELEON
[Tudposoii pH. mratus ¢
32)KMOM; TISITh
XHUMHYECKHX CTaKaHOB (25
MJT); TPOMBIBAJIKA
39 | Bona kak pactBopuTes. PacTBopsl. PacTBopuMocCTb BeliecTs B BOJE. 1 npubop A
IIpakTrnueckas padora: OMBITOB  C
Ne 5. TIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEH paCTBOPEHHOTO DIEKTPUYECKUM TOKOM;
BEILECTBA. MCTOYHHK ITOCTOSTHHOTO
TOKa: MPOOUpPKH — 2
IIT. TIPOHYMEPOBAHHBIE;
JTy4UHKa;
CIIHPTOBKA;
MPOOKKU — 2 T, MUHIIET
40 | Pomb pacTBOpOB B MPUPOJIE U B KU3HM YeloBeKa. KpyroBopoT BoJibI B pHpoie. 1




3arpsisHeHHe NPUPOIHBIX BoJ. OxpaHa HOYHCTKA IPUPOIHBIX BO.

Tema 7. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX COeTUHEHMIt
(119)+ 14

41 Knaccudukaiys HeopraHM4ecKuX coeTMHEHUH.
42- | Oxcuppl: cocTas, knaccupukanus (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIE,
43 | HeconmeoOpasyromIre), HOMEHKIATypa (MeXKIyHapoaHAsT W TPUBUAIBHAS).
[Tonyyenue u XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.
44- | OcHOBaHMS: COCTaB, KJIaccu(uKanus, HOMEHKIATypa (MEXIyHapOIHAS U Hudposas
45 | TpuBHanbpHas), GU3MIECKHE U XUMUYECKUE CBOWCTBA, CIIOCOOBI TIOTYUCHUS naboparopus
RELEON
[Tudposoii pH. mratus ¢
32KUMOM; TISITh
XMUMHUYECKHUX CTaKaHoB (25
MJT); TPOMBIBAJIKA
46- | Kucnotsl: coctas, Kiaccu(UKaIys, HOMEHKIATYpa, (U3NUECKUEe U XUMHYECKUE
47 | cBOWCTBA, CIIOCOOBI MOTYUCHHUSI.
Psayt akTHBHOCTH METAILIOB
48- | Conu (cpemHME): HOMEHKIIATYpa, CIIOCOOBI TTOMYIEHHS, B3aUMOICHCTRIE
49 | coneii ¢ MeTaJIIaMM, KUCJIOTaMH, LIIET0YaMH U COJIIMU
50 | I'enermyeckas CBS3b MEXKIY KIACCAMHHEOPTaHHMYECKHX COSTUHEHUI
51 | IlpakTuueckas padora: IMudposas
No 6. Pemenue skcriepuMeHTabHBIX33/1a4 110 TeMe « OCHOBHBIE KITACChI nabopaTopus
HEOPraHW4eCKUX COETMHEHUI RELEON
[udposoii pH. mratus ¢
32KUMOM; TISITh
XMMHUYECKHUX CTaKaHoB (25
MJT); TPOMBIBAJIKA.
52 | KorTpoawHas paborta Ne 2

Tema 8. Ilepuoanyeckuii 3aK0H ¥ NePUOAMYECKAA CHCTEMAa XUHMHUYECKHX




siemenToB JI. U. Menaeneea. Ctpoenune aroma (7 1)

53 | IlepBble MOMBITKY KJIACCUPHUKAIIMNA XUMUYECKHX dJIeMEHTOB. [ToHATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (1LIeJI0YHbIE U I11€JI0YHO3EMENIbHbIE METaJlIbI, raJIOreHbl,
VHEPTHBIE rasbl) .
54 | DneMeHTHI, KOTOpbIe 00pa3yr0T aM(pOTEPHBIE OKCHIBI ¥ THIPOKCHIBI
55 [Tepnoauueckuii 3aK0H ¥ NEPUOAUYECKAs CUCTEMA XMMUYECKUX >neMeHToB /J[. 1.
Menneneesa. [lepuoast, rpynsl, HOArpynIsl. @U3MYECKUN CMBICI OPSIKOBOIO
HOMEpa >JIEMEHTa, HOMe- POB EPHOJIa U IPYIITIHL.
56 | Crpoenune atoMoB. CocTaB aTOMHBIX siaep. Mi30Tomsl
57 | Dnextponsl. CTpoeHHE 3EKTPOHHBIX 000JI04eK aTOMOB MepBbIX20 XMMHUYECKUX
2JIEMEHTOB neproanyeckoii cucremsl /1. 1. Menneneesa
58 | XapakrepucTiKa XUMUYECKOTO JIEMEHTA 110 €ro MOJ0XKEHUIO B IEPHOIUYECKOI
cucreme /.. MenneneeBa
59 | 3HaueHHE MEPUOANIECKOTO 3aKOHA
U MIEPUOANYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB JUISl Pa3BUTHS HAYKH U
npaktuku. J[. . MenzneneeB — y4€HbIi, IE1aror U rpasKAaHuH.
Tema 9. Xumnueckasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIINH
(8w
60 | DneKkTpoOTPUIATENHHOCTh AaTOMOB XMMHUUECKHUX 3JIEMEHTOB
61 | MonnHast xumu4eckast CBsI3b Hudposas
naboparopus
RELEON
[udposoit gaTunk
TEMIIEPATYPHI TUTATUHOBBI;
JATYUK TeMIIepaTypbl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b Hudposas
naboparopus
RELEON

Hudposoit qaTuamk
TEMIIEPATyPhI JIATUHOBBIH;




JATYUK TeMIIepaTypbl

TEPMOIIAPHBIN
63 | KoBajgeHTHO- HEMOIsIpHAS CBS3h
64- | CteneHb OKHCICHUS
65
66- | OxucnutensHo-BoccTanoBUTENbHBIE peakiuu (OBP). IIpomeccsl okuciaeHusn
67 | BoccraHoBieHus. OKHCIUTENN U BOCCTAHOBUTEIH.
68 | Konrponbhas pabora Ne 3




KanengapHo-remaTudeckoe mJjiaHupoBaHue Mo XUMUM 9 kiacc

2 yaca 68 yacos

No | Tema paznena u ypoka KonunuectBo uacoB | [lara Hcnonvzosanue
MIPOBEICHUS obopyooeanusn
«Touka pocma
IToBTOpeHue U yriayoJjeHue 3HAaHNH OCHOBHBIX pa3eoBKypca 8 kiacca
(5u)+ly
1 ITepnoauyeckuii 3akoH. [lepuoguueckas cucrema XuMu4ecKux nemeHTos . 1. 1
MenpeneeBa. CTpoeHHe aTOMOB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHX 3JIEMEHTOB IEPBBIX TPEX 1
NIEPUOJOB, KA, KLU U UX COCANHEHUN B COOTBETCTBUHU C IIOJIOKEHUEM
3JIEMEHTOB B IEPUOANYECKON CUCTEME U CTPOECHUEM HX AaTOMOB
3 Knaccuguxarys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoJHas 1 1
TpUBHAJIbHAS)
4 XMMHUYECKHE CBOMCTBA BELECTB, OTHOCAIIMXCS K Pa3IM4YHBIM Kilaccam 1
HEOPraHWYECKUXCOETMHEHUH, UX TEHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB
) CtpoeHue BeuecTBa: BUIbl XUMUUYECKOW CBSI3U. THIIbI KPUCTAIIMYECKUX PEILETOK, 1 Hudposas
3aBUCHUMOCTb CBOWCTB BEILECTBA OT TUIIA KPUCTAJUINUECKOM PEILETKH . n1aboparopu
s RELEON
Hudposoit naTunk
TeMIIepaTypbl
IJIATHHOBBIN
6 KonTtponbHas padoralNel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peaKuuii
(44)
7 Knaccuduxaiys XMMHYECKUX peakluii Mo pa3IMyHbIM IPHU3HAKAM.
8 [ToHsTHE O CKOPOCTH XUMUUYECKON peakiyu. [IoHATHE O TOMOT€HHBIX U IeTEPOreHHBIX Hudposas
peaKIusIX . n1aboparopu
s RELEON
[Tudposoii naTuuk
TeMIIepaTypbl

IJTATUHOBBIN




9 [ToHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPBHI, BIUSIONINE Ha CKOPOCTHXUMHUECKOM [udponast
PEAKLUH U TIOJIOKEHUE XUMHUYECKOTO PABHOBECHS . n1aboparopu
1 RELEON
[Mudpooii maTank
TeMIepaTypbl
TJIATUHOBBIN
10 | MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (3JIEKTPOHHBIH OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIb- HOM PEAKIHHN).
Tema 2. DjeKTpoIUTHYECKAS IUCCONMAIUA. XUMUYeCKHe peaKliu B
pacTBopax
(84)
11- | Teopust 3JIEKTPOTUTUUECKON AUCCOIMAIIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, Hudposas
12 | anuoHbl. MexaHu3M JUCCOLU-AIMU BEUIECTB C PA3TMYHBIMU BUIAMH XUMUYECKON naboparopu
cBs3u. Crenens aucconuanyy. CUibHbIE U CI1a0bIe AJIEKTPOIUTHI s RELEON
udposoii gaTunk
AJIEKTPOIIPOBOIHOC
TH
13- | Peaxuun nousoro oOMeHa, ycinoBUs UX MpoTeKaHus. loHHbIe ypaBHEHHS peaKiyil. udposas
14 naboparopu
s RELEON
[udposoit gaTunk
AJIEKTPOIIPOBOTHOC
TH
15- | Xumuvecknue CBOWCTBA KUCIOT, OCHOBAHUM U COJICH B CBETE MPEICTABICHUH 00
16 | 57eKTPOIUTHYECKOM AUCCOLUALIUH
17 | TloHsTHE O THAPOIM3E COIEH.
18 | IIpaktuueckas pabora Ne 1 Perenune skcriepuMeHTaIbHBIX 33124 110 TEME Hudposas
n1aboparopu
s RELEON
[Mudposoii gaTunk
AIIEKTPOIIPOBOTHOC
TH

Tema 3. O0u1as XapaKTepUCTHKA XUMHYecKHX 3j1eMeHToB VIIA-rpynnsi.




I'asiorenni (4 u)

19 | O6mias xapakTepucTuka ranoreHoB . OCOOCHHOCTH CTPOCHHS aTOMOB 3THX 3JIEMEHTOB,
XapakTepHbIe I HUX CTeneHu okucieHusa. CTpoenue U Gu3nyeckue CBOMCTBa MPOCThIX
BEIIIECTB — raJIOTCHOB
20 | Xumuyeckue CBOMCTBA Ha MpUMeEpE XJIopa (B3auMOJICHCTBUE ¢ MeTalIaMH,
HEeMeTaJUIaMH, Ieso4aMu). XsopoBogopo. ConsiHas KHCIOTa, XMMUYECKUE CBOMCTBA,
HOJIy4YeHUe, IPUMEHEHHE.
21 | ®uznonornyeckoe ACHCTBIE XJI0pa U XJIOPOBOAOPOIA HA OPTaHU3M YeIOBEKa. Hudposas
Bakneiiime XI0pu/ibl 1 UX HAXOXKJICHUE B TIPUPOJIE . naboparopu
s RELEON
22 IIpakTrueckas padora: Hudporas
Ne 2. TTomydenue CONSTHOM KUCTIOTHI, H3y4eHHe e€ CBOMCTB naboparopu
st RELEON
Tema 4. O0u1asi XapaKTepUCTHKA XUMHUYECKHUX 3JieMeH- TOB VIA-rpynnsi.
Cepa u eé coennrenus (54)
23 | O6mas xapaktepucTtuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHUS aTOMOB 3TUX
5JIEMEHTOB, XapaKTEPHBIC ISl HUX CTENCHH OKUCICHHS
24 Crpoennen (hu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/IA K CEPHI.
AnnotponHbie MOAM(DHUKALINY KACIOPO/ia U cepbl. XUMUUECKUE CBOMCTBA CEPHI.
CepoBosioposi, cTpoeHue, (u3nueckue U XuMuueckue cBoucTBa. OKCHIbI cepbl Kak
TPEICTABUTENN KUCIOTHBIX OKCHJIOB
25 | CepHas KHCIIOTa, (PU3HYECKHE Iudposas
¥ XHMHAYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENS Kacca KHCIOT 1 JTaboparopu
crierduuecKue), IpUMEHEHHe ss RELEON
Hudposoit gaTunx
AIIEKTPOIIPOBOHOC
M
26 | XuMUYecKue peakiuy, JeKalre B 0CHOBE IIPOMBIIIIEHHOTO crocoba
HOJTy4eHus1 cepHoi KUcnoThl. ColM CepHON KUCIOTBI.
27 | HaxoxmeHue cepbl U €€ COeTMHEHUI

B IipUpojie. XMMUYECKOE 3arpsI3HEHUE OKPY-KAIOIIEH Cpe/ibl COeTMHEHUSIMH CEPBI
(KMCJIOTHBIC JOXKIH, 3arPSI3HEHUEBO3YXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS




Tema 5. O0masi XapaKTEePUCTHKA XUMHYECKHUX 3J1eMeHTOB VA-Irpynnbl.
A3or, ¢ochop u nx coennHenns (7 4)

28 | O6mas xapaktepucThka 31eMeHToB VA-rpymnmbl. OcCOOEHHOCTH CTPOCHHUS aTOMOB ATHX
5JIEMEHTOB, XapaKTEPHbIEJISI HUX CTEHEHH OKHCIICHUS

29 | A3ort, pacmipocTpaHeHHe B pupoje, Gu3nvecKre 1 XuMuieckne cBoicta. Kpyrosopor
a30Ta B IPHPOJIE

30 | AMmuak, ero gusnueckue U XMMUYECKHE CBOMCTBA, MojdyueHue u npumenenue. Comu
aMMOHUS, X (PU3UYECKUE NXUMUYECKUE CBOMCTBA, MPHIMEHEHHE.

[paktrueckas padora Ne 3. [Tomydyenne aMmuaka, W3y4eHHEET0 CBOWCTB.

31 | AzoTHas KucioTa, e€ pu3nUecKue 1 XUMUIECKUe CBOMCTBA (00IIMe KaK IpeCTaBUTEIs Hudposas
KJ1acca KUCoT ¥ cnetuduueckue). Mcnonb3oBaHre HUTPATOB U CONel aMMOHHS B naboparopu
KaueCTBEMUHEPAIBHBIX YA00OpEHU I s RELEON

udposoii gaTunk
AIIEKTPOIIPOBOHOC
TH

32 | XuMuyecKkoe 3arps3HeHNne OKPYKAIOIIEH Cpeibl COSAMHEHUAMHU a30Ta (KHCIOTHBIE
JIO’K/M, 3arpsiI3HEHHE BO3/yXa, IOYBBI U BOJOEMOB

33 | ®octop, amnorponHbie Moaudukanundocdopa, puznuecKkue 1 XUMUIECKUE CBOICTBA

34 | Oxcun docdopa(V) u hochophas kucnora, GU3UIeCKHe U XUMUUECKUECBOICTBRA,
nony4yenue. Mcnonp3zoBanue GpochaToB B KauecTBE MUHEPAIBHBIX yI0OPEHUI.
3arps3HeHUEPUPOTHBIX BOJOEMOB (ochaTamu

Tema 6. O01masi XapaKTepUCTHKA XUMUYECKHX 3J1eMeHTOB |VA-rpynnsbl.
Yrjepoa u KpeMHUI U UX COeTHHEH U
(8u)t+1

35 Yraepon

36- | Okcuapl yrieposaa, ux (pu3n4eckue i XUMHUYECKHE CBOWCTBA.

37

38 | YronbHas KucnoTa U €€ COM, uX HU3MIECKue U XUMHUUYECKHE CBOWCTBA, TIOyUYeHUE
Y IPHMEHEHHE.

39 | llepBoHauanbHbIe MOHATUS 00 OPraHMYECKHX BEIIECTBAX KAK O COEIMHEHUSAXYTIIEepoa:

0COOEHHOCTH cocTaBa U CTpoeHHs. [[oHATHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, OenKax,




40

Kpemuwii, ero ¢puznyeckre 1 XMMHUUECKHE CBOWCTBA, MOJTYYECHHE U IPUMEHEHHE.

41 | Ilpaktuueckas padota Ne 4 ITonydenue yriaexucioro rasa. KauectBeHHast peaxiust Hudposas
Ha KapOOHAT-UOH naboparopu
s RELEON
Hudposoit gaTunx
AJIEKTPOIIPOBOIHOC
TH
42 | Ilpaktuueckas padbara Ne 5 Perienue skcriepuMeHTaIbHBIX 33/1a4 10 TEMe Hudposas
«Hewmetamibi». n1aboparopu
s RELEON
udposoii gaTunk
AJIEKTPOIIPOBOIHOC
TH
43 | KonTponbHas paboTa
Tema 7. O0mme cBOiicTBa MeTAJLII0B
(44)
44 OO611as XapakTepucTHKa XUMUYECKUXHIIEMEHTOB — METAIJIOB HA OCHOBAaHUHMHUX
IIOJI0KEHUS B IEPUOANYECKOM cCUCTeMe XUMUUYECKHX 1eMeHToB /1 . 1 . Menneneesa
U CTPOEHHS aTOMOB
45 | Crpoenue MeTamoB. Merajuinueckas CBS3b U METAJIIMYECKAs KpUCTAIINYecKas
pemérka. DIeKTPOXUMUUYECKUH psijl HANPsHKEHUH METalIoB
46 | du3nueckue U XMMUYECKHE CBOMCTBA METAJLIOB .
47 | OOwmue ciocoOb! MosryyeHust MetaioB. [IoHsATHE 0 KOPPO3UU METANIIOB U OCHOBHBIE
C1IocOoOBI 3aUTHI OT KOppo3uu. CriaBsl (CTajib, Yyr'yH, AIOPATIOMUHUM, OpOH3a), UX
PUMEHEHUE B OBITY ¥ IPOMBIIIICHHOCTH
Tema 8. Bakueime MeTa/LJILI 1 UX COCTUHEHU S
(16 u)+2
48 | lllenounsie Metaibl. [lookeHue B MEPUOANYECKON CUCTEME XMMHYECKHX
anemenToB /|, V1. Menzeneesa, ctpoeHrearoMoB. HaxoxaeHue B mpupoJe .
49- | du3nueckue 1 XMMHUYECKHE CBOICTBa (Ha MpUMepe HATPUsl U Kalus
50
51 | Okxcuusl ¥ TUIPOKCHUIBI HATPHS U KaJIUs




52

[IprMeHEeHnE MENOYHBIX METAJJIOB U UX COEIMHEHUH.

53 | llenoyHo3emenbHbIe METAIbI MAarHUI U KaJblHid, cTpoeHre aToMoB. [lonoxkeHne
B IEPUOJIMUECKON cucTeMe XUMHUUYECKUX AteMeHToB []. . Menneneesa.
Haxoxxaenue B mpupoje

54- | ®u3nuecKre 1 XUMHUYECKHE CBOMCTBA KAJIBIMSI U MarHUs

55

56 | Baxueiinmme coetHEHUs KaIbIMs (OKCUJI, THAPOKCH, COIIH).

57 | ’KectkocTb BoJbI M cIOCOOBI €¢ ycTpaneHus. [Ipaktuueckas padota Ne 6. XKécTkocTh

BOJIbI U METO/IbI €€YCTPAHEHUS

58 | AmoMuHHH.

59- | Ousnueckne NXMMUYECKUE CBOWCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA i THAPOKCHAA

60

61 | XKeneso. Hudporas
naboparopu
s RELEON

[MudpoBoii maTank
JTABJICHUS
62 | ®dusnyeckne U XUMHUECKUE CBOICTBA KeJe3a
63 Oxcuipl, ruapokcu bt u conu xenesa(ll)
u xene3a(lll) .

64 | Ilpaxktuueckas padora Ne 7. PemieHne skcrniepUMeHTaIbHBIX 33a4 10 TeMe «MeTaib Hudposas
nabopaTtopu
ss RELEON

Hudposoit naTunk
JTABJICHUS
65 | KonTpompHas pabora Ne3
Tema 9. BemmecTBa u MaTepuaJbl B *KU3HHU YeJI0BeKa
(B4
66 HoBsle MaTepuansl ¥ TEXHOJIOTUH. BelecTBa 1 MaTepuaibl B IOBCEHEBHOMKU3HU
4eJI0BeKa. XUMHUS U 37I0POBbE.
besonacHoe MCHob30BaHNE BENECTBY XUMUYECKHUX pEaKIUii B OBITY.
67 [IpuposHbIe HCTOUYHUKH YTJIEBOJOPOIOB(YroJib, IPUPOJIHBIN ra3, HeQTh), NPOIYKTHI




uX nepepaboTKH, UX POJIb
B OBITY ¥ IPOMBIIIJIEHHOCTH

68

OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTU. XUMHUYECKOE 3arpsA3HEHHE OKpYKaro- MIeH
cpenbl (TpesiesibHO AomycTuMast KoHrenTpanus Bemects — [1JIK).
PoJib XuMuu B pelieHnn SKOJIOTHUECKUXITPOOIIeM




JlaGopaTopHbIe padoThI

8 kJacc
Ilpaxkmuueckaa paboma Ne 1. «H3yuenue cmpoenua niamenu»
Teopernueckas yacte: ['opeHHe — CIOXKHBIN MPOLIECC, CONPOBOMKAAIOLINICS BBIJEICHUEM SHEPIHH,

KaK IpaBuUJIo, B
BUJIE TeIUIa U cBeTa. Pa3nnualoT romoreHHoe ropeHue (Hampumep, npu paboTe ra30BON TOpENKH), U
reTepOreHHOE ropeHue (HallpuMep, TOPEHUE CIIMPTA U CyXOro roprouero). B paccMoTpeHHbIX TpuMepax
IJ1aMsi UMEET CXOJIHOE CTpoeHue. B HEM MOXHO BBIIETUTH TP YaCTH.

BuyTpeHHHII KOHYC TEMHOro MBeTa (B Cily4yae TIa30BOM TOPEIKH CHHET0 LBETAa) C HHU3KON
temnepatypor ~ 300—500 °C. 3xgech NpouCXOAUT UCIIAPEHUE U PA3JI0KEHUE TOPIOYETO BEIIECTBA.
Cpennuii BOCCTAaHOBUTEIbHBIA KOHYC COCTOUT U3 CMECH BO3AYyXa U IOPSIIEro raza. 3/1eCh M0/ BIUSIHUEM
6osee Bbicokoit Temmeparypsl (1500—1800 °C) mpoayKThl HCIAPEHHS U PA3JIOKEHUS TOPIOYNX BEIICCTB
aKTUBHO pearupyroT ¢ KucioponoMm. Ecnm yacts yraeponma octaércst CBOOOJHOM, TO €ro Menbyaiime
YaCTUILIBI PACKANISIIOTCS U MPUAAIOT IUIAMEHH SIPKOE CBeUeHHUE. JTa 4YacTh [JIaMeHH OoraTa yrapHbIM Ia3oM
CO — cwIbHBIM BOCCTAHOBHTEJIEM, IOITOMY €€ Ha3bIBalOT BOCCTAHOBHTENBbHOH. Touka Hambomee
BBICOKOH TEMIIEPATYPbl HAXOAUTCS HA OCTPUE BOCCTAHOBUTEIIBHOTO KOHYCA.
BHemHui OKMCIUTENBHBI KOHYC 00pa3yeT HEBUIAMMYIO O0OJIOUKY, OKPYXKAIOMIYIO IIaMs. 3/1eCh IO
BIIMSIHUEM 3HAYHUTEIBHOIO IMPUTOKA KUCIOPOJAA BO3JyXa HPOHMCXOJMT IOJHOE OKHMCIECHHE TOPIOYEro
Bentectsa 10 CO2 u H20 (npu ropeHuu Cyxoro ropro¥ero Ha OCHOBE YPOTPOIMHA Takxke 00Opasyercs
N2). IIpu 3ToM ocTaércst n30bITOK KUCIOPOa, KOTOPBIH MPH BHICOKOW TeMIlepaTtype 00sagaeT BHICOKOM
OKHUCJIUTEIbHOW AaKTUBHOCTHIO, IIO3TOMY BHEIIHSSI YacTh IUIAMEHHM HAa3bIBa€TCSd OKUCIUTEIbHOM.
Hcnonb3ys noaayB BO3lyXa, MOKHO YBEJIUUYUTh TEMIEPATYPY IJIAMEHHU.
[TpakTrueckas yactob: [{enb onbiTa: U3yYUTHh CTPOEHUE IIJITAMEHH, ONIPEAETUTH TEMIIEPATYPY B PA3HBIX €r0
30HAaxX IPH UCIIOJIb30BAHUM PA3IMYHBIX HCTOYHUKOB TEILIA .
Ilepeuenv oamuuxos yughposoil rabopamopuu: NaTIUK TEMIIEPATYpbl TEPMOMAPHBIN. /JonoinumensHoe
000pydosanue. MTATUB C 3AKUMOM; JepkKaTelb IJs MPOOUPOK; COIUPTOBKA . Mamepuansvl u peakmusbi:
CIIUPT 3THJIOBBIM; CyX0€ roprodee; cBeya.

Texuuxa 6e3onacHocmu:

1. PaboTa cBsi3aHa C OTKPHITHIM [UTAMEHEM — OEpPeTUTeCh 0XKOra.
2 . Tepmomnapa mociie U3BJIeUEHHs U3 IUIAMEHHM OCThIBaeT HE cpazy — Oeperutech oxora. 3.B cnuproBke

COJIEPKUTCS TOproYast KHUJIKOCTb.

Hncmpykyus K 6bInoaHeHuro:

1.IToaxntounTe BHICOKOTEMIEPATYPHBIM NaTUMK (TepMoOIapy) K PErucTpaTropy AAaHHBIX (KOMIBIOTEPY).

3akpenuTe AaTYMK B IITATHBE TaK, YTOOBI €r0 KOHYMK Kacayucs GUTHIISA CIIUPTOBKH .

2 . 3axrurte cnupToBKy. Korja nokasanusi crabMIM3upyroTCs, 3alUIINTE 3HAUEHNUE TEMIIEPATyphl Ha CXEME

riamend (puc. 1). 3.Ilepememaiite 1aTUuK TEMIIEPATYphI B CIEAYIOUIYIO TOUKY IJIAMEHU B COOTBETCTBUHU CO

cxemoit. Jlyis aToro ocnabmnsiite MypTy u nepeMeniante e€ (BMECTE C JIAMKON U JATYMKOM) B HY’)KHOE MECTO.

Korna nokaszanus ctabuin3upyroTcsi, CHOBa 3aHOCUTE 3HaYEHHE TEMIIepaTyphbl B COOTBETCTBYIOIIEH TOUKE

Ha CXEMY .

3. Tak u3MepbTe TEMIIEPATYpy BO BCEX TOUKAX IUIAMEHH, OTMEUEHHBIX Ha CXEME .

4 TloBTopuTe NEHCTBHS CO CBEUOM M CYXUM TOPIOYHM.




6.00parute BHEMaHue! [Ipu M3ydeHHWH CTPOCHUS IUIAMEHH CYXOro TOpIOYero Hcrojib3yercs 1/4 dactb
tabnerku. Kycodek roprouero noMemaroT Ha KEpaMUYECKYIO TIUTKY.

Puc. 1.
Touku u3Mepenus TemrnepaTypsl IIaMeHU
7 . BHecure B miams CHOUPTOBKM Ha MOJMHHYTHI MpoOMpKy. M3Biekure MNpoOHpKY U3 IJIAMEHU U
paccMoTpuTe €€ MOBEPXHOCTb.
8 . IloBTopuTe ombIT co cBeuoil. Kakoro nsera obpazoBaics Hanér? Urto 310 3a BemecTBO? Pe3ynbraTe
WM3MEPECHUI/HAOIIOACHU I

Hcrounu Temneparypa |Temneparypa B{Temneparypa BUTO

Ne K OoKOJIO  (UTWIsICpelHEN YacTHBEpPXHEW vacTHoOpa3oBaIoCh
TETUTOTHI (kycouka [JIaMCHH [IAMCHH Ha

rOPIOYEro) [OBEPXHOCTHU
npOoOUpPKH

1 CrimpToBKa

2 Caeua

3 Cyxoe roprouee

Bvigoowl:

B BBIBOjgax yka3aTh, KakOM HMCTOYHHMK TEIJIOTHI IPEANOYTUTENBHO MHCIIONb30BaTh B XHMHUYECKOU
1a00paTOpHUU U NOYEMY .

Koumponvnwvie 6onpocwi:

1. Kakoil uctoyHuk riaaMeHu Obl1 Mcrosib3oBan? 2 . Kakas yacTsb riaMeHu camast ropsiyasi?

3. 1o kakoi MaKCUMAaIIbHON TEMIIEpaTyphl yAaéTcst mporpeTh Tepmonapy? 4 . Uto ropsiuee — HeHTp IUIaMeHH
WY Kpast?

5 . Ilouemy cnupTOoBKa rOpUT MOYTH OECLBETHBIM IUIAMEHEM, a CBe4a — CBeTAUMM? MOXXHO 1M
UCIOJIb30BaTh CBEUH B JaOOPATOPUU BMECTO CIIUPTOBOK?

6 . Kakne npoayKThl rOpeHuUs OJIMHAKOBEI Y CIIUPTOBKY ¥ cBeun? 7 . 3amanue s noarorosku k 'MA, BITP
[Ipu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHpPKE HEOOXOAUMO: 1.B3Th NPOOUPKY B PYKH U HArpeBaTh Ty
9acTh, TJI€ JIGKHT BEIIECTBO; 2.3aKPEMUTh NPOOUPKY B IITATHBE M HATPEBATH Ty YaCTh, TI€ JISKUT BEUIECTBO;
3.B3Th NPOOHMPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YacCTh, IJI€ JIEKUT BELIECTBO; 4.3aKpENUTh
MpOOUPKY B IITaTUBE, IPOrPETh BCIO MPOOUPKY, @ 3aTEM Ty 4YacTh, Ie JexXUT BeuecTBo . (IIpaBunbHbIi
oTBeT: 4 .)
8.3amanue U1 pa3BUTHS QYHKIIMOHATIBLHONW IPaMOTHOCTH
B xHure Maiikiia @apaznes «ctopus cBedn» aBTOP ONMCHIBAET OIBIT, KOTOPBIM OH JIEMOHCTPUPOBAI Ha
CBOMX JIeKIMsIX. B mams cBeun OH momemian M30THYTYIO CTEKISHHYIO TpyOky. OnMH KOHel TpyOku
OIlyCKaJICsl HeNlaleKo OT (pUTmIIs, BTOPOW BBIBOJMJICS Ha HECKOJIBKO CAaHTHMMETPOB OT IIaMeHu. Yepes
HEKOTOpPOE BpeMsi K KOHIy TPYOKM NOJHOCHIM Topsulyto JyuuHy. llogBisioch mninamsi, KOTOpoe
CYILIECTBOBAJIO OTJENIBHO OT IJIaMeHH cBeuH. Kak MOKHO OOBSICHUTB 3TO sBICHHUE?

OtBet: B 3TOi yacTH IUIaMeHU MPOUCXOIUT McnapeHue napaduHa. [lapsl mapaduna Ha BO3IyXe, IpU
MOJIKUTAHUH, 3aTOPAIOTCSI.
Puc. 2. OnbIT ¢ mu1aMeHeM cBeuH



JleMOHCTpPAaIMOHHBIH IKcTIepuMeHT Ne 1. «Bovidenenue u noznowenue menia — npu3Hak Xumu4uecKou
peaxkyuuy

Teopernueckasg dacte. PabGota mnpoBoautcs mnpu u3ydeHun Tembl «lIpu3HaKM XHMMHYECKHX
peakuuii». Beinenenune u

MOTJIOIIEHUE TEIUIOThl, U3MEHEHHE OKPACKM PACTBOPOB WM BEIIECTB, BBIIEICHUE TIa3a SBIIOTCS
OCHOBHBIMH TIPH3HAKAMHU XUMHUYECKHUX peakiuil. Takke UMEET CMBICT MOBTOPUTH pa0dOTy MPU BBEIACHHUH
MOHSTUS «TETIOBOU 3P (HEKT peakum .

[IpakTuyeckas 4vactb. Llenb pabOTHI: MPOIEMOHCTPUPOBATH BBIICICHHWE W TOTJIONIEHHE TeIla HpU
XUMUYECKHX peakuusx. CBs3aTh MOKa3aHUs JaTUMKA TEMIIEPATYpPhl C OCA3ATEIbHBIMU OLIYLIICHUSMH.
Ilepeuenv oamuuxos yugposou rabopamopuuy. JATINK TEMIIEPATYPHI TIIATHHOBBIMA.

HononnumenvHoe 060opydosanue: Ba XuMU4Yeckux ctakana (50 M), mpombIBajKa ¢ JUCTUIUIMPOBAHHOMN
BOJIOM, CTaKaH JUIsl CJIMBa OTPaOOTaHHBIX PACTBOPOB.

Mamepuanvt u peakmugvl: AaNOMUHHEBas MPOBOJOKA WIH IpaHynbl, 20%-HbIH pacTBOp TUAPOKCHIA
Hatpust NaOH, 10%-us1ii pactBop ykcycHoii kuciotsl CH3COOH, ruapoxap6onat natpus NaHCO3 .
Texnuxa 6ezonacnocmu: 1 .PabotaTh B Oukax. 2. Tpebyercst cobmogeHne Mep 0e30MacHOCTH
npu paboTe C THAPOKCUIOM HATPHUS W HArpeBaTEIbHBIMU IMPUOOpaMHU.

Hucmpykyus x evinoanenuro: 1.B xummnueckuil crakan Haneite pactsop menoun NaOH. U3mepsTe ero
temneparypy. Ilomectute rpaHysbl UM MPOBOJIOKY QJIIOMHHHS TaK, 4YTOObI HaJ HUMM OCTaBaJCs CIIOU
xuakoctd. Korma Haunércs peakuusi, oOpaTuTe BHUMaHHE IIKOJIBHMKOB Ha BBIAENECHHE raza u
yBeJNIMueHUe Temneparypsl. JKenarenabHo (eciau peakuus UAET HE CIMUIKOM OypHO) MPOWTH MO Kjaccy U
JaTh IMIKOJbHUKAM MOTPOraTh CTaKaH, YTOObI YOEAUTHCA, UTO €r0 COAEPKUMOe pa3orpenoch. OTMEThTe
MaKCHMaJbHYIO TEMIIEpaTypy pacTBopa. IlomyueHHbli pe3yabTaT 3aHECUTE B TAOJIHILY .

2.IlpomoliTe naTyuK TeMIlepaTypbl BoJoW. B crakan HanelTe ykcycHyro kuciaoty Ha B 1/3 mo BeicoTe.
N3meppTe €€ Temneparypy.

HebGonpmMyu mopuusMu HAaChIbTe TUAPOKApOOHAT HATPHUS, MOMEUIMBAas AATYUKOM TEeMIIEpPaTypHI.
OOparuTe BHUMaHHUE MIKOJILHUKOB Ha BBIJIEIICHHUE Ta3a - MPU3HAK XUMUYECKOH peakuun. [locmorpute, kak
u3MeHseTcs TeMieparypa. OTMeTbTe MUHMMAIIBHYIO TEMIIEPATYpPY PacTBOpA.

[TorydeHHBINM pe3yabTaT YICHUKH 3aHOCAT B Ta0NMIy.  Pe3ynbrarhl m3mepeHuil /Ha0mroieHui

KHUCJIIOTBI U COa

Pearupyromue Bemecrsa| Hauanpnas MakcumaineHas/MuHuMall| Beinenenue "
TeMIeparypa bHas TEeMIIepaTypal MOTJIOLUIEHUE TEIIOThI
pacTBopa pacTBopa

PactBop  menoun  u

AITFOMUHUN

PactBOp YKCYCHOM|

Bv1600v1: Yka3aTb NPU3HAKH XUMUYECKUX PEaKIUi.
Koumponvnwvie 6onpocwi:

1 .IlpuBenuTe NpUMepH! peakiuii, IPOTEKAIOIUX C BbIIETCHUEM TEIIOTHI.

2 Jns monmydeHus HeraméHOW M3BECTH MeJ NMPOKAIMBAIOT NMPH BBICOKOW Temmepartype. K kakomy Tumy
MO>KHO OTHECTH 3Ty peakuuto? 3.3aganue nis noaroroBku k ['MA, BIIP: Tonbko xumMudeckue sBIECHUS
IIEPEYHCIICHBI B TPYIIIIE:
1.'openue cBeun, BBINIAZECHUE JOKIEBBIX Kalleilb, KUTIEHUE BOBI
2.Cxucanue si0JJO4HOTO COKa, CKHUCAaHUE MOJIOKA, PACTBOPEHHE Mea B YKCYyCe
3.TasHue cHera, NJaBJICHUE CBUHLA, IPOTYXaHUE KYPUHOIO AN
4.00pa3oBaHue TyMaHa, ropeHre OEHTralbCKOM CBEYH, TOPEHHUE TPUPOJIHOTO raza



JleMOHCTpalMOHHBIH IKcnepuMeHT Ne 2. «Pa3znoscenue 600bt I1eKmpuiecKumM mokom»
Teopernueckas gactb. [lepen HayagoM paboOTHI clieayeT 00CYIUTh CO HIKOJbHUKAMH BOIPOC: MPOCTHIM
WJIM CJIOKHBIM BEILIECTBOM SsIBJIA€TCS BoJA. [loce BbIABMKEHUS yHalIUMUCS PA3JIMYHbIX TUIIOTE3 YUUTEIb
IPOCUT NPEJIOKUTh BAPUAHTHI UX IKCIIEPUMEHTAIbHON IIPOBEPKHU.

OOBIYHO TaHHBIHM OIMBIT PEKOMEHIYIOT IPOBOAUTH B npudope ['ohmana, yCcTpoilcTBO KOTOPOIO SIBIIsIETCS
JIOCTAaTOYHO CJIOKHBIM JJISi BOCBMHKIJIACCHHKOB. YI00HEE €ero MpOBOJUTH B NMPHOOpE Ui OIBITOB C
3JIEKTPUYECKUM TOKOM, MCIIOJIBb3Ysl B KadecTBe 3jekTposinta 10%-Hblid pacTBOp T'MAPOKCUAA HATPUS U
CTaJIbHBIE (JTy4llle HUKEJEBbIe) AIEeKTpoabl. Bo n3bexanne BCieHMBaHUS pacTBOpa MPU JEMOHCTPAIHH K
ANEKTPOJIUTY ClIeyeT 100aBUTh STUIIOBBIN criupT (Ha 4 00bEMa pacTBOpa anekTponuta 1 006EM 95%-Horo
pacTBopa cupTa) .

[TpakTryeckas yactb. Llenb paboThl: chopMUpOBATh MPEICTABICHUS Y YUaIIUXCsl 00 aHAIM3€ CIIOKHBIX
BELIECTB U U3MEHEHNUHU MOJIEKYJI CIIOXKHBIX BEIIECTB B X0/J1€ XUMUYECKUX PEAKIUI.

HononnumenvHoe 06opyoosanue: TpuOOP ISl OMBITOB € AIEKTPUYECKUM TOKOM; UCTOYHHUK MTOCTOSIHHOTO
TOKa: IPOOUPKHU - 2 HIT., HPOHYMEPOBAHHBIE; JIYyUHHKA; CIIUPTOBKA; MPOOKH — 2 IIT, TUHIIET .
Mamepuanst u peakmuswt. cnupt 3TUI0BBINA, 10%-HBIN pacTBOpP IIEIOYH.

Texnuka 6esonacnocmu:. Pabotats B oukax. TpeOyroTcs crienuaibHbie Mephl 0€30MacHOCTH MPpH padoTe ¢
TUAPOKCHUIOM HATpPHS .

Huempykyus k evinonnenuro: 1.3an10JHUTE 3JIEKTPOIUTHUECKYIO BAHHY U J€MOHCTPALIMOHHBIE TPOOUPKHU
pacTBOPOM 3JIEKTPOJIUTA 3apaHee, 10 ypoka. 2.IIpomemoncTpupyiite mpubop ydammmcs, OObICHUTE €ro
YCTPOMCTBO U BKJIFOUHUTE MOCTOSIHHBIN AJEKTPUUECKUNA TOK.

3. HalGnromaercs BbleneHUe ra3oB Ha 3JeKTpoaax npubdopa. ObpaTuTe BHUMAHKUE yYalIUXCs HA TO, YTO
OJIMH U3 ra3oB BBIJEISIETCd MHTEHCUBHEW U 3aHMMAET B JiBa pa3a OoJbIIMA 00BEM 10 CPaBHEHHUIO CO
BTOPBIM Ta30M.

4.  OO6cyaute HAOIIOAaEMbIe IPU3HAKNA XUMHUYECKON PEaKINH, CCIANTE IPEAIOIOKEHHS O TOM, B KAKHX
IpOoOMpPKaX HAXOIATCS KUCIOPOJ U BOJIOPOA. DJIEKTPOJIU3 MPEKpaTUTe, Korjaa B mpodupkax Habepércs
OKOJIO 6 MJI BOJOpOAa U 3 MJI KUCIIOPO/A .

5. OOparture BHMMaHUE Ha pa3jIHyHble O00BEMBI COOpaHHBIX ra3oB. IIpoOMpKH MIOTHO 3aKpoiTe
npoOKaMu TOJI CIIOEM JJIEKTposiuTa. Tierorel TydruHON OnpenenuTe HaTu4Yhe KUCIopoaa B MpoOupke,
ropsimeil JIydnHoi monoxrure Bogopoa. IIpemnoxure yyamummces: 3aHECTH pe3yabTaThl HAOMIOIEHUH B

TabNIuILy. Pe3ynbrarel HaOnOAEHUH
Howmep npobupku O0béM raza Hassanue raza
1
2

Bv1600b1: OTpa3uTh, YTO MPOUCXOAMUT C MOJIEKYJIAMH CIOXKHBIX BEIIECTB B X0J1€ XUMUUYECKON PEaKIHH.
Konmponvnwvie 6onpocwi: 1. M0XXHO 11 110 BHEITHEMY BUJIY OTIUYUTH Ta3 BOJOPOJ OT raza Kuciopoaa? 2
.Kakune gacTuipl COXpaHsAIOTCs B XOJ€ IPOTEKAHUS PEAKLIMU PA3JI0KEHHSI BOJIbI, @ KAKHE pa3pylIarTcs?
3 .Kak okxazare, 4TO B COCTaBE caxapa CoJiepKarcs aTOMbI yriiepoja’?

4 3apanme qusa noarotoBku k [MA, BIIP. Ilpu coOupanum Ta30B HCHONB3YIOT HpUOOPSI,
Mpe/ICTaBICHHbIC HAa pucyHKe. C MOMOIIBI0, KAKUX M3 YKa3aHHBIX MPUOOPOB MOXKHO COOUpaATh BOJIOPO?
Ob6ocHyiiTe CBOI OTBET, HCXO/IS U3 CBOICTB JAHHOTO rasa.

Puc. 7. ITpuGops! 7151 cobupaHus ra3oB

(A) (B)

/ B i (B) i} :ﬂ
r— | 7



JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MAaCChl BellleCTBY»

Teopernueckas 4acth. [IpM WM3ydeHHHM NaHHOW TEMBI IIEJIECOO0pPAa3HO CO37aTh MPOOJIEMHYIO CHUTYAIUIO, IS
paszpelieHus

KOTOPOW YydYalluecss BBIJIBUTAIOT THIIOTE3bI, TPEOYIONIME JKCIEPUMEHTANbHOW mpoBepku. [lpm oOcyxmeHun
MPEIIOKEHHBIX BAPUAHTOB IIPOBEPKH BBIABUHYTHIX THIIOTE3 BOCBMUKIACCHUKHU MPEIaratoT pa3nyHble BAPUAHTHI
KOHCTPYKIIMU MPUOOPOB, T.€. IPOSABIISIIOT TBOPUYECKYIO aKTUBHOCTD, B X0OI€ KOTOPOU MPOUCXOJIUT MEPEOCMBICIICHHE
npUOOpeTaeMbIX 3HAHUH.

Ha ypoke yuammecs y3HaroT o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBAMIEHHBIX OTKPHITHIO 3aKOHA
COXpaHEHUs MaccChl BeUIecTB, (GOPMYIUPYIOT 3aKOH, IPUXOJAT K BBIBOJY, UTO Macca BEIIECTB B XOJI€ PEaKIUU
JIOJDKHA OCTaBaThCA IMOCTOSIHHOW. J{oOMBIIMCH MOHMMAHHMS JAHHOTO TE3UCA, YYUTENIb JIEMOHCTPUPYET
SKCHEPUMEHT .

[pakTudeckas yactb. [{enpb pabOThI: SKCIIEPUMEHTATBHO JOKA3aTh 3aKOH COXPAHEHHS MACChl BEIIECTB .
Jononnumenvroe 060pyodosanie. BEChl TEXHOXUMHYECKHUE UITH AJICKTPOHHBIC; CBEYa; KoJi0a rrockogoHHast 250 mit;
JIOKKA JIJISL CYKUTAHMSI BEILIECTB.

Mamepuanvt u peakmugbsl. CBeya.

Texnuka 6e3onacHocmu: BBITIOJIHATH TPEOOBAHUS IPU pabOTE C OTKPHITHIM IITAMEHEM.

Uncmpykyus k eeinonnenuro. Ha pelYa’kHBIX WM SJIEKTPOHHBIX BECaX YPaBHOBEIIMBAETCS CBEYA, a 3aTEM YUUTEIb
3akuraer e€. Yuaiuecss HaOIIOAAIOT, YTO B TeueHUe ~]1 MUH paBHOBECHE BECOB HAPYIIAETCs, YallKa C Topsien
CBEUOW MOJAHUMAETCS BBEpX. YUalIMMCs 3a1al0TCsl BOPOCHL: «Kak MOKHO 00BACHUTH HaOmomaeMbli gaxt? Kak
3TOT (haKT corjacyeTcsi ¢ 3aKOHOM COXpaHEHUsS Macchl BemlecTB?» OOCYXJAeHHE TAaHHBIX BOMPOCOB MPUBOIMT
YYAIIUXCS K MBICTH O TOM, YTO DKCIIEPUMEHT ITPOBEIEH HEKOPPEKTHO, CJIEIYET U3MEHUTh KOHCTPYKIIHUIO pUOopa.
VYuurens 3apaHee JOKEH MOATOTOBUTH KOJIOY JOCTATOYHO O0IBIIOr0 00bEMa ¢ XOPOIIO MOJOTHAHHON MPOOKOH,
B KOTOPYIO BCTaBJICHA JIOXKEUKA.

B noxeuke 3akpemnisercs cBeua. Bech nmpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4daimuecs IpUXOIT K BBIBOAY, UTO OMBIT CIEAYET MPOBOJIUTH B 3aKPHITOM MPUOOpPE, YUUTENb JOCTAET BECHI C
K0JI00#1, 3aKUTaeT CBeUy, 3aKPEIUIEHHYIO B JIOXKEUKe, BHOCUT B KOJIOY U IJIOTHO 3aKPBIBACT. Y Yallluecs BUAST, YTO
paBHOBECHE BECOB HE HAPYIIAETCS B XOJIE€ BCErO SKCIIEPUMEHTA .

Puc. 8. [TpuGop mi1st IeMOHCTpaIMK 3aK0OHa COXPaHEHHsI MAaCCHI BEIIECTB

BoiBoabI:
B BbIBO/1aX HEOOXOIMMO OTPA3UTh TE3UC, YTO MAcCa BEIMIECTB MPU MPOTEKAHUU XUMUYECKON PEaKIINH COXPaHIETCs

Konmponvnwvie 6onpocoi:
3ananus A5 pa3BUTHUS (PyHKIMOHAIBHON IPaMOTHOCTH

1.I1pu ropenuu apoB ocTaéres 3051a. Macca 305161 MEHBIIIE MAaCChl B3STHIX JUIS CKUTraHus ApoB. Kak MOXHO 00BSICHUTh
3TOT (haKT?
2. Jlns mpUroTOBJIEHUS MSICHOTO OyibOHA MOBap B3sT Kycok msica mMaccoit 1 kr . Ilocne Bapku Kycok Msca
cran Becuth 800 r . [louemy macca n3MeHmIach?



JlemoHcTpanmoHHbIH dKcnepuMeHT Ne 4. «OnpenesieHne cocTaBa BO3yXa»

Teopernueckas yacte. Ilepen mpoBeneHHEM SKCIIEPUMEHTa YYalIUMCS HEOOXOOUMO OOBSCHHUTH YCTPOHCTBO
npubopa, YTO 03HAYAIOT AeieHHs. Takke HE0OX0IUMO yOeIUThCS, YTO MPOOKa MpUOOpa TepMETUYHO 3aKphIBACT
cocyn. Ipaktuueckas yacte. Llenp pa®oThI: IKCIEPUMEHTATIBHO OMPEACTUTh OOBEMHYIO OO KHCIOpOJa B
BO3/IyXE .

Hononnumenvrnoe 0b6opyoosanue. puOOp AJS ONpPENESIICHUs] COCTaBa BO3/yXa, ITAaTUB, CIIUPTOBKA, CTEKIISTHHAS
NaJI0vKa, JIy4MHa, CTAKaH C BOJIOM.

Mamepuanwt u peaxmuewl. KpacHblii Gpocdop.

Texnuka 6ezonachocmu:. C 0OCTOPOKHOCTHIO 00pAIaThCS ¢ TOPSIIAM POCPHOPOM.

Hucmpyxkyus K 8binoaHeHuio:

1. Kpucrammu3aTop HaIOJOBHHY 3allOJIHUTE BOJOW. Ha mMoBepXHOCTH BOABI moMecTHTe (ap(OopoByI HallKy C
1—1,5 r cyxoro kpacHoro ¢ocdopa. 2.00patuTe BHUMaHHE Ha HEOOXOIUMOE YCIOBHE HKCIHEPUMEHTA —
BIQXHBIM ¢dochop Hucmonb3oBaTh Henb3st! Docdopa TOKHO OBITH B3ATO OOJIbIIE, YeM TpeOyeTcs it
CBSI3BIBAHUS BCETO KHCIIOPO/a, HAXOASAIIET0Cs B COCY/IE.

3. OrtkpoiiTe mpoOKy MpuUOOpa ¥ MOMECTUTE KOJIOKOJ B KPUCTAIUIM3ATOP € BOAOM. [lorpy3uTe KOJOKOJI B BOIY
HACTOJIbKO, YTOOBI YPOBEHB BOJIBI COBIIAAAJ C HIYKHUM JEJICHHEM KoJoKoua. [Ipr 7ToM HMKHHN Kpail KOJIOKOJIa He
JIOJDKEH JTOXOIUTh J0 JTHA KpHcTauu3aTopa . s 3Toro KoJIoKoJ 3aKpernuTe B MITATUBE WM IOMECTUTE Ha JHO
KPHUCTALTU3aTOPA JIBE CTEKJISTHHBIC MATOYKH .

4. CuipHO pa3orpeB KOHEI| CTEKIISTHHOM MalovKH, OIMycTUTEe €€ B KOJIOKOI U mojoxrute (ocdop. Kak Tompko
dochop 3aroperncs, OBICTPO H3BJIICKHUTE MAJOYKY M 3aKPOMTE KOJOKOJI MpoOKoii. Komokoi 3amomHseTcs rycThiM
OCIIBIM TBIMOM, COCTOSIIIIAM U3 YacTU4YeK (hOCPOPHOTO aHTHIPHIA.

5. IIpu ropenun docdopa 00bEM BO3yxa BHYTPH KOJIOKOJIA BHAYAJIE OT HArPEBaHUSI HEMHOTO YBEJIMUUBACTCS, &
YPOBEHBb BOJIBI B KOJIOKOJIE TTOHMXKaeTcs . [1o Mepe pacxo/ioBaHUs KUCIOPO/Ia IIaMs TIOCTETIEHHO racHeT. bembrit
dochopHbIii aHTHIPU pacTBOpsieTcs B Boje . Cocyll OXJIaxKIaeTcs, a3 B KOJIOKOJIE MOCTEIIEHHO YMEHBIIIACTCS B
00bEMe . YpOoBeHB BOJIBI B KOJIOKOJIE TOBBIIIACTCS . B KpucTamm3aTop JojieiTe Boasl B TaKOM 00beMe, 4TOOBI
BHYTPH U CHAPYXXH KOJIOKOJIa YPOBHU OBLTH OJIMHAKOBBI U COBIIAJIAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoliTe puOOp U TPU MOMOIIM TOPAIILH JIydUHBI YOSIUTECh B TOM, YTO OCTABIIUICS B KOJOKOJE ra3 He
MOJIJIEP)KUBAET ropeHus. Pe3ynbraTel HaO01eHuH

Yucno peneHuil B Yucio  pgeneHud B

npudope, npudope, 3ar0JTHEHHBIX Kakoii ra3 npopearuponain?
3aIOJTHEHHBIX razaMu (rmocine

BO3yXOM (mo MPOBEJICHUS PEAKIIVH)

IIPOBEECHUS

peaxIym)

BeiBoabI:

B BbIBO/IaX yKa3aTh colepikaHue KUCIOpoa B Bo3ayxe (B %0).
KonTpoasusie Bonpocsr: 1.Kaxoii ra3 pacxonyercs npu cxxuranuu gpocdopa B Bozayxe? 2.Kakoit 00bE€M kuciopoaa
B Bo3ayxe? CkoJbKko 3T0 cocTaBisieT B npouenTtax? 3.Iloduemy Juist mpoBesieHHs SKCIEpUMEHTa 0epyT M30BITOK
docdopa?
4.Kakoii ra3 ocraics B KoJoKose nocie cropanus pocdopa? 5.3aganus 1 noarorosku k ['A, BITP Ykaxure, B
KaKyIo IPYIIy BXOJST BELIECTBA, 3arpsI3HAIONINE BO3AYX:

1.BoASIHOM Map, YIJIEKUCIIBIN ra3; 2.CEpHUCTBIN ra3, OKCHJIbI a30Ta; 3.KUCIOPOI, a30T; 4.renuid, KHCIOpOo.



9 kiacc
JeMmoHcTpanuoHHbI 3kciepuMeHT Ne 1. «TemoBoii 3¢ ekt pacTBOpeHHs BelleCTB B BOJe»

Teoperuueckas yactb. PacTBopeHne BemiecTB MpeicTaBigeT cO00M CIOKHOE (PU3MKO-XHMMHUYECKOE SIBICHUE,
3aBUCSAIIEE OT MPHUPOJBI PACTBOPEHHOTO BEIIECTBA M PACTBOPUTEINSA, OT TEMIIEPATypbl M KOHIEHTpAIUU
o0pa3ymollerocs pacTBopa.
[Tpu pacTBOpPEHHMH KPUCTAJUIMYECKHX BEIIECTB B BOJE MPOUCXOIAT TPH OCHOBHBIX mporecca. l.Paspymenue
KPUCTAITINYECKON PEIIETKH PACTBOPSIEMOr0 BEIIECTBa — SHIAOTEPMHUUECKUNA MTPOLIECC.
2.I'ugparanust, T.e. B3aMMOAEWUCTBUE YacTUI (MOHOB WJIM MOJIEKYJ) PAaCTBOPSEMOrO BEIIECTBA C MOJICKYJIaMHU
BOJBI — 3K30TepMHUueckuil mporecc . 3.IlepeHoc rupaTupOBaHHBIX YaCTHUI[ OT TPAHULIBI KPUCTAII-PACTBOD B
o0t 00bEM pacTBOpa, ITOT MPOLECC HE COMPOBOKAACTCS HU BBIACIICHUEM, HH MOTJIOMICHUEM TEIUIOTHI.
B 3aBrucuMoOCTH OT TOT0, TETIOBOM 3P (EKT KaKOTo U3 ABYX IIPOIECCOB (pa3pyllieHNe KpUcTaljia WK TuapaTanus
qacTuIl) npeodiagaer, o0yl TermaoBoi d3PPEeKT pacTBOPCHHSI MOKET ObITh BETMYMHON TOJOKUTEIBHON HIIN
OTPHUIIATEIbHOM.
[IpakTuyeckas yactb. [{enb pabomsl: ONPEAETUTD TEIUIOBOU 3()()EKT pacTBOPEHHS CEPHON KHCIIOTHI, THIPOKCHAA
HATpUS U HUTPATa aMMOHUS .
Ilepeuens oamuuxos yugpoeou 1abopamopuu’. TATIUK TEMIIEPATYPHI TNITATHHOBBIHA .
Jononnumenvnoe obopyoosanue. ctakan Ha 150 mn — 3 mT.; CTEKISHHAs Majo4yKa; MPOMBIBANIKA; MEpHAs
poOupKa; ImmaTesb — 2 T .
Mamepuanvi u peakmuewi: cepHas Kuciaota (KOHI .); THIAPOKCH]] HATPHsI KPUCTAJUTHIECKHUIT,; HUTPAT aMMOHHUS .
Texnuxa 6eszonacnocmu: 1.CepHast KUCIOTAa M TUIPOKCHUJl HATpUs SIBISIOTCS arpeCCUBHBIMU BELIECTBAMHM.
HeoOxomuMo ocreperaThCsi X MONaJaHus Ha KOXYy M onexnay. 2.bepeus rmaza! 3.Heobxomumo mOMHUTH
NpaBUJIO pa3BeneHus: KucioT. 4.Ha paGouem mecte NODKHBI OBITh HEUTpaIM3yIOUIME cpencTBa: 2%-HbIe
pacTBOPHI THAPOKapOOHATa HATPUS U YKCYCHOM KHCIIOTHI.
Huempykyus k 6inonenuio:
1.B nepBsiii ctakan HaneiTe 50 Mt Boabl. 2.C MOMONIBIO AaTYUKA ONpEAETUTE €€ TeMIeparypy.
3. Ormeppre 10 M KOHIEHTPUPOBAHHOW CEPHON KHCIOTHI M MEIUICHHO, NpPU IEpPEeMEHIMBAHUU PacTBOpa
CTEKJISTHHOW MaJIOUKON BIMBATE CEpHYIO KUCIOTy. OOpaTuTe BHUMAaHKE Ha MOPSIIOK CMEIIMBAHUS BOJIBI U CEPHOMN
kucinoTel! Crienre 3a M3MEHEHHEM TeMIIepaTyphl IPU PAaCTBOPEHHM KUCIOTHL. Hamboiiee BBICOKOE MOKa3aHUE
TEeMIEepaTyphl 3aHECHTE B TaOnuIly. JlaTuuK TIATETbHO MPOMONTE BOJIOM.
4. Bo BTOpO# CTakaH MOMECTUTE OKOJIO 8 T TBEPAOTO MOPOIIKa THAPOKCHUIA HaTpus u Biente 50 MJI BOJBIL.
OnyctuTe NaTYMK TEMIIEpaTyphl U TepeMerniaiite pactBop. OTMETbTe camMoe BBICOKOE 3HAUEHUE TEeMIIEPaTyphl.
TmarenbHO MPOMOWTE JaTYUK BOAOM.
5. B Tperuii crakaH HachIibTe 15 I MEIKOKPHCTAJUIMYECKOTO HUTpaTa aMMOHHUS W mpuieite 50 M BOJIBI.
OnycTuTe JaTYMK TEMIepaTrypbl U OBICTPO Tepememaiite pacTBop. Hambosee HHM3KOe 3HAUEHHE TEMIIEPATYPHI
3aHECUTE B TaOJIMILY.
Pesynbratsl uzmMepenuii/HabmoaeHui

Uccnenyemas JuctunnupoBand | Bona + H2S04 Boma + NaOH Bomxa + NH4NO3
cucreMa as Boza
Temneparypa, °C
Buisoour:

OTtpa3uth, Kakou TETUI0BOH 3P deKT mpeodaagaeT Mpu paCTBOPEHUH B BOJIE CEPHOM KUCIOTHI, HUTpaTa aMMOHUS,
THIPOKCHUIA HATPHSL.

Koumponwbnuvie 6onpocswi:

1.00BsicHUTE, TOUEMY TIPH PACTBOPEHUH OJHUX BEIIIECTB B BOJIC BBIACISICTCS TEIUIOTA, IPYTUX — MOTJIOMIAETCS.
2.Ilpenmonoxure TermnoBor 3(hPeKT mpoiiecca pacCTBOPEHHS B BOJIEC THAPOKCHIA KaJIHSI.



IIpakTuyeckasi padora Ne 1. DIeKTPOJIUTHI H HEIIEKTPOJIUTHI

Teoperuueckast yactb. [Ipu pacTBOpeHHMM B BOJI€ MOHHBIX COEAMHEHUMN MOJISIPHBIE MOJIEKYJBI BOJABI OKPYKAIOT
(CONbBATHPYIOT) 3apsKEHHBIE HOHBI, IEPEBOS UX B PAcCTBOP. MONEKYISIPHBIE COSAMHEHUS COJbBATUPYIOTCS, HO HE
pacrnajaroTcs Ha UOHBI . B mepBoM ciydae pacTBOp MPOBOAUT JIECKTPUUECKUN TOK, BO BTOPOM HET .

Onpenenuth NPUHAIJIEKHOCTh BEIIECTBA UM PACTBOPA BEIIECTBA K JEKTPOIUTAM MOXKHO MPU MOMOIIU U3MEPEHUs
AIIEKTPOTPOBOTHOCTH. ECITH 3IIEKTPOIPOBOTHOCTS BEJIHMKA, TO HCCIEAYEMbIH 00BEKT — AIEKTpOUT. Ecnu 3HaueHue
3NEKTPONPOBOAHOCTH MeHbIe 20 MKCM/CM, TO 3TO HEINEKTPOJIUT .

IIpakTHyeckas 4acThb.

Llenv pabomul. onpeAenuTh MPUHAJJICKHOCTh BEIIECTB, CMECEil BEIIECTB M PACTBOPOB BELIECTB K AJNEKTPOJIUTAM U
HEIJICKTPOJIUTAM .

Ilepeuens Oamuukos yughposou nabopamopuu: NATUYUK DIIEKTPONPOBOIHOCTU . JlomomHuTenbHOE 000pyAOBaHUE:
cTakaHbl Ha 50 MJI; ITATUB € 32KUMOM; IIPOMBIBAJIKA . MaTepualibl U peakTUBBL: JUCTUIUIMPOBAHHAS BoAa; 1o 20 mi
STUJIOBOTO crupTa, OeH3uHa, KepocuHa; 5%-HOoro pacTtBopa caxaposbl, pactBopa cnupta (1:1), 5%-noro pacrtBopa
xjopuja Hatpus; 5%-HOro pacrBopa XJOpoBOJ0pona; 5%-HOro pacTBopa TMApPOKCHIA HATpusi, MOBApEHHAsl COJb
(TBEpnas), caxap (TBEPABIN) .

Texnuka 6esonacnocmu: Ilpu paboTe ¢ TOPIOUYNMH KUAKOCTAMHE (CIIUPT, OCH3MH, KEPOCHH) BOJIU3U HE JOJDKHO OBITH
OTKPBITOTO OTHSI.

HUnempyxyus k einonnenuio:

1.B crakan nmoMecTuTe MOBAPEHHYIO COJIb M OMYCTUTE B CTaKaH JATUUK AJIEKTPOMPOBOAHOCTH . [IpoBoauT i1 coib
3JIEKTPUYECKUN TOK? 2. AHATIOTMYHbIE JEHCTBUS IPOBEAUTE ¢ caxapo3ol . 3 . B crakan HaneiTe 20 M UCCie1yeMoro
pacTBopa.

4. OmycTuTe B HETrO JaTYMK AJIEKTPOIPOBOIHOCTH, 3aKpEIUIEHHBIN B Janke mTatuBa. Habmonaite 3a M13MeHEHUEM
3HAYECHHS AJICEKTPOIPOBOoaHOCTH. Korja moka3zaHusi gaTuvMka MEPECTaHyT U3MEHSATHCS, 3alUIINTE €ro 3HA4YCHHE B
TabNIuIy .

5. OOparute BHuUMaHue! JlaTymK TOCHEe KaXIOTO OMbBITa TIIATEIHFHO IPOMBIBAECTCA BOJOW. 6.3aTeM IaTyMK

OIYCTUTE B CIEAYIOLIUN PAacTBOP . AHAJIOTMYHBIE NEHCTBUS MPOAETaiiTe CO BCeMH pacTBOpaMHu.  Pesynbrarsl
U3MEPEHUN
No ombITa HasBanue BEIIECTBA,[3HAUYCHHE DIEKTPOJIUT MYl
pacTBOpa PIEKTPONPOBOJAHOCTH,  [HEINIEKTPOJIUT
MKCwm/cM
1
2

Konumponvhvie 6onpocwi:

1.0O6pamatoT BHUMaHue, YTO HU TUCTHIIIIMPOBAaHHAS BOJA, HU TBEP/Asl COJIb HE IPOBOJAST 3JIEKTPUUYECKOr0 TOKa. Tem
HE MEHEE PacTBOP COJM B BOJIE MPOBOJIUT JJIEKTPUUECKUN TOK. ITO 3HAYUT, YTO B PACTBOPE OTKYIA-TO MOSABIISIOTCS
noJBWKHbIE 3apansl. [loa 370 Habm0aeHNE BBOAAT OINpPEAETICHHE DJEKTPOIUTA U MEXAaHU3M AJIEKTPOIUTUYECKON
JUCCOLMALINY.

2 . Becerna nu BoJHBIE pacTBOPHI BELIECTB MPOBOJAT eKTpHueckuil Tok? He Bceraa, T.e. HEKOTOpbIE BEILIECTBA HE
JIAl0T MOHOB IIPH PaCTBOPEHHUM . DTO — BELIECTBA C MOJIEKYJISIPHON KPUCTAJUIMUECKON PEIIETKOM. 3.3ananus ans
noarorosku k 'NA, BIIP

A) K xopomio pacTBOpUMBIM JIEKTPOIUTAM OTHOCSTCA:

l.ruapoxcun 6apus; 2.¢ocdat maruus; 3.cynshun meau(ll); 4.xapOonar kaneius. b) DnekTpruyeckuili TOK MPOBOIMT:
1.pacTBOp 3THIIOBOTO CIMPTA; 2.pacTBOP INIMLIEPHHA; 3.pacTBOP INIIOKO3bI; 4.pacTBOP 'MAPOKCUA KAJIbIHSL.
Jla6opaTopHslii onbIT Ne 1. « Biausinne pacTBopuTelisi Ha IMCCOLHALMIO



Teopernueckas 9actb. Bo MHOrMX XJIOpHIaX MEPEXOJHBIX METAJJIOB CBSI3M MMEIOT B 3HAUUTENBHON Mepe
KOBAJICHTHBIN XapakTep . MallonoyisipHble PAcTBOPUTEIW (CHUPT WM AaleTOH) COJIbBATUPYIOT MOJICKYJIBI
nemukoM. [Tpu noGaBiIeHUH BOIBI OHA COJLBATUPYET MOHBI, BEI3BIBAS 3JIEKTPOIUTHYCCKYIO Arccoruanuio . [{ser
pacTBOpa MpU TOM HU3MEHSETCSI, a AJICKTPOINPOBOIHOCTh PE3KO BO3PACTACT .
[pakTudeckas yactb. Llens paboTh: chOpMUPOBATH IPECTABICHUE O POIU PACTBOPUTEIIS B AICKTPOITUTUYECKOM
JIACCOLIMAIINH.
Ilepeuens oamuurxos yugposoii 1abopamopuu. TATINK SIEKTPOIPOBOJTHOCTH .
Hononnumenvroe o6opydosanue; 1Ba BEICOKHX XUMHYeCKuX ctakaHna (50 mi1); CTEKIIsTHHAS aa0vKa.
Mamepuanwt u peakmuewr. CUCI2 6e3B01HbII (MMeeT KOpUUHEBHIH 1BET . [ToyryyaroT, HarpeBast KpUCTaJIOTHIPAT
B YallIKe JIJIs1 BRIIAPUBAHUS . XPAHAT B IJIOTHO 3aKPBITOM COCY/IC); alleTOH WM CIHPT .
Texnuxa 6eszonacrhocmu: 1 . CnupT W aneToH — roprouue BemiecTBa. He HCMONb30BaTh OTKPBITOE ILIAMS.
CrernuanbHbie MEphI 0€30ITaCHOCTH IIPH padOTE ¢ TOPIOYUMU KUAKOCTIMU. M30eraTh momnamxanus cojaeit Meau Ha
KOXY U OJISK]y, TaK KaK OHU SIJTOBHUTEHI.
2 . IIpu momaganuy CMBITH XOJIOIHOM BOIOK O€3 MbLIa.
Hncmpykyus k blnoaHenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3Boanoro xmopuaa meau (II) CuCl2 u maneiire ~25 M crupra wim
aleToHa .
2. PactBOpuTE BelECTBO, NMEpEMENINBas COJAEPKUMOE CTaKaHa CTEKJISHHON Mayloukoil. Eciu pacTBOpUTH COJb
MOJIHOCTBIO HE yHAE€TCsl, aKKypaTHO CJeTe MOMyUYeHHBIH pacTBOp B IPYroil CTaKaH.

3.Ilorpy3uTe B pacTBOP IIyH JaTYUKA SJICKTPOIPOBOTHOCTH H U3MEPHTE FICKTPOIPOBOTHOCTD .
4. OOparuTe BHHUMaHHe Ha IBET pacTtBopa. [Ipummeiite k pactBopy 25 mn Bonbl. Ilepememaiite, obpaTute
BHUMaHUE Ha U3MECHEHUE OKpacKH. 5.M3MepbTe 2JIeKTPOIPOBOIHOCT IMOJIYICHHOTO PacTBOpA .
PesynbTarsl n3mepenuil/Hadmro1eHuit

BerectBo DIIEKTPOIPOBOIHOCTh B CIUPTE (AIlETOHE) [DIEKTPOIPOBOAHOCTD MOCIIE J0OABICHUS BOJ

Xopua meau (11)
Bwvi6o0owvi: OTpa3uth BIUSHUE PACTBOPUTEINS HA SIEKTPOIPOBOAHOCTD COJIH.

Koumponvnsie gonpocwi: 1.0 uéM CBUACTEIBCTBYET POCT SIEKTPOIIPOBOIHOCTH COJIH MPH 100aBIEHUU BOJBI? 2 .
[Touemy wusmensiercss uBet pactBopa? 3 . Kak Biuser mpupoaa pacTBOPUTENSE Ha IJICKTPOJIUTUUYECKYIO
IUCCOLUaIuio?

JlaGopaTopHsliii onbIT Ne 2. «CuibHbIe H cJ1a0ble 3JIeKTPOJIUTHD)

Teopernueckas YacTb. OJIEKTPOJUTAMH HA3bIBAIOTCS BEIECTBA, pPACMAJalOUIUecs] Ha HOHBI BCIEACTBHE
JNEKTPOIUTUYECKON

JUccoLManuu. PacTBOpBI 3EKTPONUTOB SBJISIOTCS IPOBOAHMKAMHU BTOPOTO poja, TaK KaK IPOBOJST
JJEKTPUUECKUI TOK 3a CUET HOHOB. [0 CIOCOOHOCTH K 3JIEKTPOTUTHUYECKON TUCCOIIALINY AIEKTPOIUTHI YCIOBHO
pa3zensioT Ha CUiIbHbIE U ciladble. CUIIbHBIE 3JIEKTPOJIUTHI TPAKTUUECKH MOJIHOCTHIO JUCCOLMUPOBAHbI HA HOHBI
B pa30aBiIeHHBIX pacTBOpax . K HUM OTHOCSTCS MHOTME HEOPraHMYECKUE COJTU, HEKOTOPbIE KMCIIOTHI U IIEI0YU

. CnaOble 371eKTpo- JIUTHI JIMIIb YACTUYHO JAMCCOIMMPOBAHBl HA MOHBI, KOTOPbIE HAXOMIATCSA B AMHAMUYECKOM
pPaBHOBECHM C HEIUCCOLMMPOBAHHBIMU MoJiekynamu . K ciaaOplM  3J€KTpOJUTaM OTHOCSTCS MHOTHE
OpraHUYeCcKHe KUCIOThl U OCHOBAHHUS .

IpakTuyeckas yactob. [{enb pabomol: ONPEAETUTD, SBISIOTCS JU BbIJJAHHBIE BELIECTBA CHIIBHBIMU WM CIa0bIMU
AEKTPOIUTaMU HAa OCHOBAaHUM U3MEPEHUS AJIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuens oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIPOBOJTHOCTH .

Jlononnumenvrnoe 0b6opyoosanue. TpU XUMHUECKUX cTakaHa (25—50 mi1), mpombIBaliKa ¢ NUCTHILTUPOBAHHOM
BOJIOH .

Mamepuanvr u peaxmuswvi: 10 %-Hble pacTBOpPHI COJSHOM, Aa30THOM M YKCYCHOH KHCIIOT (KeJaTelbHO B
KareJgbHUIax); GuiIbTpoBalibHas Oymara .




Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30IaCHOCTH MPU paboTe C KMUCIOTAMH U IIEIOYaMH.
Hncmpykyus K 8b1noIHeHUIO:

1.B tpu ctakana HanenTe 1mo 25—>50 Ml TUCTUIUTUPOBAHHOM BOJBI.
2.B nepBrlii cTakaH 100aBbTe 1 KaIro yKCYCHOW KMCIOTBI, BO BTOPOM — COJISIHOM, B TPETUI — a30THOM.
3. H3MmeppTe 31eKTPpONpPOBOJHOCTb KaXk/10r0 pacTBOPA, BHITHPAs LIyl (hUIbTPOBAIBHON OyMaroi nmocie Kaxjoro
u3Mepenus . Pesynbrarsl n3MepeHui
Ne mpoObl  [3HaueHHe A1eKTponpoBoJHOCTH, MKCM/cM  [Ha3BaHMe BBIJaHHOTO BELIECTBA

1
2
3
Bwvi6o0owvi: OTpazute NprUHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpouTaM. KOHTpoIbHBIE BOITPOCHI:
1.ITouemy pacTBOp COJISSHOM KHCJIOTHI JIyYIll€ MPOBOIUT AJIEKTPUUECKUN TOK IO CPAaBHEHUIO C PAacCTBOPOM
YKCYCHOM KHCIOTHI? 2.K KakuMm 3J€KTpOJMTaM OTHOCUTCS PacTBOpP a30THOW KUCHOTHI? 3 . 3amaHue i
noarorosku k I A, BITP

@opMyIIbl TOIBKO CIIA0BIX JIEKTPOIUTOB MPEICTABICHBI B PAIY:

1.Ca(OH)2, H2S, H2SO4 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnSO4, MgCl2, HBr

JeMoHCcTpauuOHHBII ONBIT Ne 2. «M3y4yeHue BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTH PeaKIUID)
Teopernueckas gacts. CymecTBYIOT pa3Hble MOIUGPHUKAIMK PrOOpa IS U3yYSHHS XUMHUECKUX peakimii. B
OJIHOM KOHCTPYKIIMHM POJIb PEAKTOpa BBIMOJHAET OObIYHAS MPOOUpKa, B APYrou, 0oiee COBPEMEHHOM, — COCY/T
JlangoneTa.

OpnHako TEXHUKA IEMOHCTPALMU SKCIIEPUMEHTA OCTAETCSI OJIMHAKOBOM. MeHseTcs ullb NOPSAA0K CMEIINBaHUS
pearupytomux BemecTB. CHavyana B MPOOUPKY-PEaKTOp 3aIMBACTCS PACTBOP KUCIOTHI, & B HETO MOMeEIIaeTcs
TBEPJI0€ BEIIECTBO (IIMHK, MPaAMOD).

[TpakTryeckas yacth. Llens paboThl: M3YUUTh BIAUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKON PEeaKIInu.
Ilepeuensy oamyuxos yugposoti 1abopamopuu. JaTYNK TEMIIEPATYPHI ITIATHHOBBIM.

HononnumenvHoe o06opyoosanue. TpuOOp AN H3yYEHUS CKOPOCTH XHUMHUECKHUX PEAKIHW; AJIeKTpUYecKast
IUIMTKA; CTaKaH XUMUYeckuid Ha 250 Mur; mmarenb; KpUCTAJUTM3AaTOp IJISi POMBIBAHHS cOoCyloB JIaHI0bTa;
npooupku [1X-21 (3 mr .) .

Mamepuanwr u peaxmuewi:. consiHass kuciaota (4%-ubiit); comsuas kuciaota (10%-HbIi); KycOukH Mpamopa;
HOPOLIOK MpaMopa; YKCycHas kucnorta (6%- Hblil); IMHK; mepokcua Boaopoaa (3%-Hblit); THOKCH] MapraHia
(V).

Texnuxa 6ezonacnocmu: CoOmonaTh npaBuia pabOTHl ¢ KUCIOTaMU M HarpeBaTeNbHBIMH JIEKTPUUYECKUMU
npubopamu .

Hncmpykyus K 6bInoIHEHUIO:

Onwvim 1.BaustHue npupoabl pearupyrommx BEIIeCTB Ha CKOPOCTh XUMUYECKON Peakluu

B oxHO KoneHo cocyna Jlannonbta Haneite 3 ma 1 M pacTBop ykcycHO#M KHCIOTHI ( 6%-HBbIii pacTBop), B Apyroe
KOJIEHO MoMecTuTe 2—3 TpaHyibl InHKa. Bo BTOpoit cocyn Jlan- nonpTa Haneitre 3 M 1 M comnstHOM KUCTOTHI (
4%-Hblif), B Apyroe KojeHo — 2—3 rpanyisl HuHKa . [Ipucoenunute cocynsl JlaHmonbTa K MAaHOMETPUUECKUM
TpyOKam.

Obpamume enumanue! OTHOBpEMEHHO MepeelTe KUCIOTH B cocyaax JIanmonbTa K rpanyiam ruaka. CpaBHHATE
YPOBHHU KUJIKOCTH B MAHOMETPUUYECKUX TPYOKax.
VYyamuecs AemarT BbIBO O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIINM .



Onvim 2. BiusiHue KOHIEHTPALUU Pearupyromyx BeIIecTB Ha CKOPOCTh XUMUYECKOI peakiuu
B onno xoneno cocyna Jlannoneta HaneiTe 3 M 4%-HOU COJITHOM KUCIIOTHI, B IPYrO€ KOJIEHO ToMecTuTe 2—3
rpanyJibl HuHKa . Bo BTopoii cocyn Jlannonbra Haneiite 3 Ma 10%-Hol CONSTHON KUCIOTHI, B IPYroe KOJIEHO —
2—3 rpanynsl nuHka. [Ipucoeaunure cocyabl Jlan101bTa K MAHOMETPUUYECKUM TPYOKaM.
OO6patute BHUManue! OJHOBpPEMEHHO INepesielTe KUCIO0ThI B cocyaax JlanaonpTa K rpanyiaM nuHka. CpaBHUTE
YPOBHHU >KUJIKOCTH B MAaHOMETPUUYECKUX TPYOKax. VYuyaiuecs: nenaT BbIBOJ O pa3HOM
CKOPOCTH XUMHUYECKUX PEAKIIHII.
Onwvim 3. BiusHue TemMrepaTypbl pearupyromux BeIECTB Ha CKOPOCTh XUMUYECKOM peakiuu
B oxno xoneno cocyna Jlangonsra Haneiite 3 ma 10 % constHONM KHUCIOTHI, B APYroe KOJEHO ImomecTure 2—3
rpanyJisl HUHKA . Bo BTopoii cocyn Jlannonbera Hanete 3 mut 10%-HOM cossi- HOM KUCIIOTHI, HArpeTON Ha BOJSHON
6ane 10 50 °C, B apyroe kojieHo — 2—3 rpanyinbl nuHKA. [Ipucoenunute cocyasl JIan101bTa K MAHOMETPUUYECKUM
TpyOKam.
OOpatute BHUManue! OJHOBpPEMEHHO IepesielTe KUCIO0ThI B cocyaax JlanaonpTa K rpanyiaM nuHka. CpaBHUTE
YPOBHHU >KUJIKOCTH B MAaHOMETPUUYECKUX TPyOKax. VYuyamuecss [enalT BbIBOJ O Pa3HOH CKOpPOCTH
XAMHYECKUX PEAKIUH .
Onvim Ne 4. BnusiHHE MOBEPXHOCTU CONMPUKOCHOBEHHSI PEArupyIONIMX BEIIECTB HAa CKOPOCTb XUMHUYECKOU
peaxkuu
B onno xoneHo cocyna Jlangonsta Haneiite 3 M 4%-HoOW COJSHONM KUCIIOTHI, B IPYroe KOJIEHO rnmomecture 1 T
Mpamopa, B3STOro B BHJE Kycouka. Bo Bropoit cocyn Jlannonbra Haneiite 3 mMia 4%-HO# CONSIHOW KHUCTIOTHI, B
npyroe koyieHo — 1 r mopouika mpamopa. Ilpucoeaunure cocynpl JIaHq0abTa K MAHOMETPUUECKUM TPYOKaM.
Obpamume snumanue! OTHOBPEMEHHO NEpeTieiiTe KUCIOTHI B cocynax JlanaonapTta k Mpamopy nuHka. CpaBHUTE
YPOBHHU >KUJIKOCTH B MAHOMETPUUYECKUX TPYOKax. VYuyamuecss AenaloT BBIBOJ O pa3HOMN
CKOPOCTH XUMHUYECKHX PEAKIIHIA.
Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu
B crakan ¢ Bonoii, Harperoit 10 50 °C, momecTtute 2 JeMOHCTpallMOHHBIE TPOOUPKH ¢ 2 mi 3% -HOTO pacTBOpa
NepoKcuIa BO0poia. BeiaepKuBaroT mpoOupKU B BOJie 0K0JIO 2 MUH. V3BIeKkuTe MpoOUpPKHU U3 BOASHON OaHH U
MPOJEMOHCTPUPYIUTE yUalUMCs pe3yibTaT — Ha CTEHKaX MPOOUPKHU MOSBUIMCH MYy3BbIPHKU ra3a Kucjaopoja. B
OJIHY U3 IPOOMPOK BHECUTE HA KOHYMKE mmnaTesns Auokeua mapranua (IV) . HabnronaroT sHepruvHoe BblaeseHne
KHCIIOpOJIa.
Koumponwhuie sonpocei: 1.0T kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUUecKoi peakiuu? 2.1louemy paznoxeHue
NEepOKCHia BOJOpPOJa B NPUCYTCTBUM Auokcuaa Mapranua (IV) chHavama uaér odyeHb ObICTpO, a 3aTeM
3ameIsieTcs ?

3.3amanus 1ig pa3BUTHS PYHKIIMOHAIBHON TPAMOTHOCTH:
B Tpu ogrHakoBbIe MPOOMPKHU YUEHUKHU HAJIWIIU 110 5 MJI pacTBOPA COJITHON KUCIIOTHI OJMHAKOBOM KOHIIEHTPALUH.
B nepByto npoOupKy MONOXKUIN CTPYXKKH HKelle3a, BO BTOPYIO — CTPY)KKHM LIMHKA, B TPETbIO — CTPYXKH
HEU3BECTHOTO CBETJIOTO SIPKO OsecTsiero
Mmetasuia. Hanbosiee HHTEHCHBHO BBIJIC/IEHUE Ta3a HAOMIOAAIM B TPEThel MPOOHpPKE ¢ HEU3BECTHBIM METAJJIOM.
Bo BTOpOIf mpobupke ¢ MUHKOM WHTEHCUBHOCTH BBIJICIICHHS Ta3a Obljla MEHBIIE, yeM B TpeThed. B mepBoit
IpoOUpKE € XKeJIe30M HHTEHCUBHOCTh BBIJCTICHUS I'a3a OblIa HAaMEHBIIEH.
a)JleiicTBue kakoro (pakTopa, BIUSIONIETO Ha CKOPOCTh peakinu, Habmonanu yyammecsa? 6) Kakoit merann mor
HaXOJUThCS B TpeTheil mpobupke? 3anuinTe Ha3BaHUE MeTallIa.
4. Ha rpaduke mpercraBieHa 3aBUCHUMOCTb KOHIIEHTPAIMU HMCXOJHBIX BEUIECTB U MPOJAYKTOB pEaKUUU OT
BPEMEHM NIPOTEKAHMSI pEaKLIUu:
Puc. 20. I'paduk 3aBUCMMOCTM KOHLEHTpPAllMM HUCXOIHBIX BEIIECTB W MPOIYKTOB pEaKUUU OT BPEMEHU
MPOTEKAHUs PEaKuu
Omnpenenure, Kakas KpuBasi OMHCHIBAET M3MEHEHHE KOHIEHTPALMU MCXOIHBIX BEIIECTB, a Kakas — MPOJYKTOB
peaKkiuu.
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