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TOUKA \!POCTA

IHosicHUTEJILHAA 3aIIHCKA

Pabouas mporpamma 1o XMMUH Ha ypOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMs COCTABJICHA HA OCHOBE MOJIOKEHHI
u TpeOoBaHMU K pe3yJlbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeiIbHOW MpPOTrpaMMbl, MNPEICTaBICHHBIX B
denepalbHOM  TOCYAApCTBEHHOM  00Opa30BaTEIbHOM  CTAaHJApTe OCHOBHOTO  00miero oOpa3oBaHMA,
YTBEP)KJICHHOTO TPHUKa30oM MuHHCTepcTBa 0Opa3oBaHuss W Hayku PD Ne 287 or 31.05.2021, ¢ yuerom
[TpumepHoii mporpammsl BocnuTanusi MHcTUTyTa crpareruu pa3BuTHs oOpa3zoBanusi Poccuiickoil Akanemun
obOpaszoBanmss M, 2022 u opueHTHpOBaHa Ha peaM3aIMI0 B IICHTPE OOpa30BaHUs €CTECTBEHHOHAYYHOM
HanpasieHHocTeil «Touka pocta» y 0OydyaromMXCsl E€CTECTBEHHOHAYYHOH TI'paMOTHOCTH, (OPMHPOBAHUS
KPUTUYECKOIO M  KPEaTUBHOTO  MBIIUICHMS, COBEPUICHCTBOBAHMUS  HABBIKOB  E€CTECTBEHHOHAyYHOMH
HANpaBJICHHOCTH, a TaKXKe Ul MPAKTHUYECKOW OTpabOTKM y4eOHOro marepuana 1o Y4eOHBIM IpeaMeTam
«XuMusa».

Ha ©Ga3ze wuentpa «Touka pocra» oOecnieuuBaercs peanu3anus oOpa3oBaTeNbHBIX  IPOrpamMMm
€CTECTBEHHOHAyYHOW M TEXHOJOIMYECKONM HANpaBJIEHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUAMH 3aKOHOIATENILCTBA B cepe 00pa3oBaHus U ¢ yUETOM pekoMeHaanuii denepaibHOro onepaTopa
yuebHoTro npenmera «Xumus». OOpazoBaTenbHas MPOrpaMMa MO3BOJISIET HHTETPUPOBATh PEan3yeMbIe 3/1€Ch
MOJXO/Ibl, CTPYKTYPY U COJIep’KaHHEe MpHU OpraHu3auuu oOydeHHss XuMUM B 8—9 kiaccax, BHICTPOEHHOM Ha
6aze r000T0 M3 JOCTYMHBIX ydeOHO-meroandeckux komiuiekcoB (YMK). Hcnonp3oBanue o00pymoBaHUS
nenTpa «Touka pocTa» MO3BOJSAET CO3/1aTh YCIOBUSL:

e JUIS pacIIMPEHUs COAEPIKAHUS LIKOJBbHOIO XUMUYECKOr0 00pa3oBaHus;

e JUISI IOBBIILIEHUS I03HABATEIbHON aKTUBHOCTH 00YYAIOIIKUXCSl B €CTECTBEHHOHAYYHOM 001acTu;

e JUIA pa3BUTHUSA JIMYHOCTU peOeHKa B Ipolriecce 00yuyeHHs XMMUH, ero criocoOHocTel, hopMupoBaHus u
YJIOBJIETBOPEHUS COLIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1A pa6OTI>I C OI[apéHHBIMI/I IIKOJIbHUKaMH, OpraHu3ali UX Pa3sBUTHA B pa3JIMIHBIX obnacTax
O6pa3OBaTCHBHOﬁ, TBOpquKOﬁ ACATCIIBHOCTH.

[Ipumensist uudpoBble 51abOpaTOpUM Ha YpoKaxX XHMMHH, Ydalldecs CMOTYT BBIMOJIHUTh MHOXECTBO
Jab0paTOPHBIX PadOT U HIKCIIEPUMEHTOB T10 ITPOTrpaMMe OCHOBHOM IITKOJIBI.
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B obpa3zoBarenbhoii mporpamme (OI) nmpepcraBieHbl CIeIyIONINE Pa3aeIibl:

1. .Metojpl U3yyeHUs BEIIECTB U XUMUYECKUX SIBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .

2. . IlepBoHavanbHble XxuMHueckue MOHATUA . 3 . PactBophl. 4.OCHOBHBIE KJIacChl HEOPraHMYECKHX
coequHeHH. 5. Teopust AIEKTPOTUTHICCKON ArccorUalin. 6. XuMHUIecKrue peakiun. /. XuMUIECKHIE
3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJJIOB U MX COSTUHEHHIA).

Jn1s u3ydyeHusi npeamMera «XUMHsD> HA 3Tane OCHOBHOro o0uiero oopasoBanus orsoaurcs 136 yacos: 8
Kjacc - 68 uaco; 9 kiacc —68 uacoB. JlaHHas oOpa3oBaTenbHas IporpaMMa OOECHeunBaeT YCBOCHHE
YUYaAIIMMHUCS BOKHEHIINX XUMHUYECKUX 3aKOHOB, TEOPHH U MOHATUH; GOPMHUPYET MPEACTABICHUE O POIH XUMHUU
B OKPYXKalOIIEM MUPE M XKU3HU 4YesioBeKa. [Ipu 3TOM OCHOBHOE BHUMaHUE YIENAETCSA CYIHOCTH XMMHUYECKHX
peaxkuuil ¥ METOAaM UX OCYLIECTBIICHUS.

OI[HI/IM U3 OCHOBHBLIX IIPUHOUIIOB IIOCTPOCHHUA IIPpOrpaMMbl  ABJIACTCA IMPHUHOUII AOCTYIIHOCTHU
BKCHepI/IMeHTaHLHHG AAHHBIC, TIIOJIYYCHHBIC YYAIUMHUCA TIIPHU BBIIIOJHCHHUU KOJIMYCCTBCHHBIX OIIBITOB,
IMMO3BOJMIOT yJalllUMCs CaMOCTOATCIIbHO ACJIAaTh BBIBOALI, BBISAABJIATE 3aKOHOMCPHOCTH. HO[[XOI[I)I, 3aJIOKCHHBIC
B COACPpKaHHC MPOrpaMMbl KypcCa, CO34ar0T H€O6XOI[I/IMBIG ycjioBuAa Ajist CUCTEMHOI'O YCBOCHHA YHAILITUMMUCA
OCHOB HayKH, IJid obecrneueHHs Pa3sBUBAOICTIO U BOCIIUTHIBAIOLICTO BO3ICHCTBUSA O6Y‘ICHI/I$I Ha JIUYHOCTbH
yqamerocs.

dopmupyembie 3HaHUS JOJHKHBI CTaTh OCHOBOW CUCTEMBI YOEXKICHUN MIKOJIBbHUKA, IEHTPATIbHBIM SAPOM €T
Hay4HOT'O MHUPOBO33PECHHUS.

Onucanue MaTepHaHBHO-TeXHquCKOﬁ 0a3ml HeHTpa «Touka pocTa», HCOJb3yEeMOro AJisl peajiu3aluu
06p330BaTeﬂbHLIX NnmporpamMm B paMKax IpenojaBaHnusd XuMHun

Hugposaa (kKomnwviomepnan) nadopamopua (L), TporpaMMHO-aNMapaTHbIA KOMILIEKC, aTYMKOBAs
CHUCTEMA — KOMIUIEKT yu4eOHOro 000pya0BaHuUs, BKIIOYAIONINN U3MEPHUTEIbHBINA OJIOK, HHTEp(dEc KOTOpOoro
MO3BOJIAET O0ECNeunBaTh CBSI3b C TEPCOHANBHBIM KOMIBIOTEPOM, U HAOOp MATYMKOB, PETHUCTPUPYIOLIUX
3HAYEHUS PA3IMYHBIX (PU3NIECKUX BEITUUHH.

Jlamyuk memnepamypsl naamunoewvlii — NPOCTOW M HAAEKHBIA JATUYMK, NpPEIHA3HAYeH M1 HU3MEpPEHUs
TEMIIepaTyphl B BOJHBIX PACTBOPAaX M B Ta30BbIX cpepax. MiMeeT pa3nuuHblil quamna3oH m3mepernit ot —40 1o
+180 °C. TexHuueckne XapakTEpUCTHKM JaTYMKa YKa3aHbl B MHCTPYKLMM IO OJKCIUTyatauuu. /Jamuuk
memnepamypsl mepmonapuulii nipeHa3HadeH Uit m3meperus temmeparyp no 900 °C. Mcmomesyercs mpu
BBINOJIHEHUH Pa0OT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIAMEHH, TUIABJICHUS U PA3JI0KEHHS BEIIECTB.

anmlmK ONMuUUECcKoU Na1OmHOCIU (leopumemp) — OpCaHA3HAYCH OJId U3MCPCHUA ONTUYECKOM IIOTHOCTH
OKpallICHHBIX paCTBOPOB. I/ICHOJIL3YCTC$I IMpU U3YyUCHUU TCM <<PaCTBOpLI», ((CKOpOCTB XHUMHUYCCKUX peaKHHﬁ»,
OMMPEACIICHNN KOHIUCHTPAINU OKPAIICHHBIX NOHOB.

Jlamyux pH npenHa3zHavyeH JUIsl ©3MEPEHUs BOAOPOHOro rnokasarens (pH) BoJHBIX pacTBOPOB B pa3InYHbBIX
HCCIIEIOBAaHUAX OOBEKTOB OKPYIKAIOIIEH CPE/Ibl.

Zlamlmk 3J1el<mp0npoeodnocmu npeaHasHa4YCH [JI1 U3MCPCHUA YI[CHLHOﬁ QJICKTPOIIPOBOAHOCTU )KPII[KOCTCfI, B
TOM YHCJIC W BOJHBIX pPaCTBOPOB BCIICCTB. HpHMeHSIeTCSI nIpu HU3Yy4YCHHU TCOPHUU BJ'ICKTpOJ'II/ITI/I'-IeCKOI\/’I
AUCcoManu, XapaKTCpUCTUK BOJHBIX paCTBOPOB

Mukpockon uugpoeoit TnpenHazHaueH A H3ydeHHs (OPMBI KPHCTANIOB U HAONIONEHHS 33 POCTOM
KpHUCTAJIJIOB.
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Paboyasi nporpamMma nmo XuMHH 11 8—9 KJ1aCCOB ¢ HCNOJIb30BaHHEM 000py10BaAHUS
nenTpa «Touka pocra»

Ha ©0aze nentpa «Touka pocra» obecredunmBaeTcs peanu3anisi 00pa3oBaTeIbHBIX MPOTPaMM ECTECTBEHHO-
Hay4yHOH M TEXHOJOIMYECKOW HAaINpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUAMHU
3aKOHOJATeIbCcTBA B cepe oOpazoBaHus M ¢ yu€ToM pexoMmenpanuii depepaibHOro omneparopa y4yeOHOTo
npeaMeTa « XuMHs».

OO0pasoBarenbHas IporpaMma 1o3BoJIsieT UHTErPUPOBATh pealn3yeMble IOAX0/Ibl, CTPYKTYPY U COJIepKaHHUe
IIpY OpTraHU3alUN 00Y4YEeHUSI XUMUHU B 8—9 Kitaccax, BRICTPOSHHOM Ha 0a3e J1000ro U3 TOCTYIMHBIX y4eOHO-
MeToandeckux komruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanuzauuu faaHoi OIl mo3Bosnser co3naTh ycloBUs:

-JUI PACUIMPEHMS COJEPIKAHUS IIKOJIBHOIO XUMUYECKOT0 00pa30BaHus;

-1JIs1 ITIOBBIIICHUA M03HABaTEIbHON aKTUBHOCTHU 06y11a}01111/1xc;1 B CCTCCTBCHHOHaquOﬁ O6J'IaCTI/I;

-IUIS Pa3BUTHS JIMYHOCTH pPEOEHKA B mporecce OOydyeHHs XHMHUH, €ro CIocoOHocTed, (HOpMUPOBAHHS H
YJIOBJIETBOPEHUS COLIUAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

-nasi paboThl ¢  OJApEHHBIMM IIKOJBbHUKAMHU, OpTraHH3allMM UX Ppa3BUTHS B Pa3jMYHBIX O00JACTIX
00pa30BaTEILHOM, TBOPYCCKOU JIEATEITHHOCTH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA
YYEBHOT'O ITPEJIMETA «XUMUS» B OCHOBHOM IIKOJIE

M3yueHne XUMHMH B OCHOBHOHM IIKOJie HANpaBlIeHO Ha JOCTIKEHHE OOy4arolIMMUCS JIMYHOCTHBIX,
METaNpPEeIMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHUS yUEOHOI 0 IpeIMeTa .

JINYHOCTHBIE pe3yJabTaThbl

JIMIHOCTHBIE PEe3yNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTAIOTCS B XOJIE
oOyueHHUs XUMHUHU B €IMHCTBE y4eOHOW M BOCIUTATENBbHOU AesTensHOocTH OpraHu3alid B COOTBETCTBUU C
TpaZ[I/IIII/IOHHI:IMI/I pOCCI/IfICKPIMH COIII/IOKYHI)TypHBIMI/I nu I[yXOBHO-HpaBCTBeHHI)IMI/I IOEHHOCTAMMU, HpI/IHHTI)IMI/I
BOOIIECTBE MPaBHUJIaMU M HOPMaMU TOBEJCHHSI, U CIIOCOOCTBYIOT IMpoIieccaM CaMOTIO3HAHMSI, CAMOPa3BUTHS
MCOITMATN3aINHA 00YJaIOIUXCS .

JInaHOCTHBIE pe3ynbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
Ilampuomuueckozo éocnumanus
1. EHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HaydHOMY HACJEIuI0,
MOHUMaHMA 3HAUEHHSI XUMHUUECKON HayKH B dKU3HU COBPEMEHHOI0 00IIecTBa, CHOCOOHOCTH BIAJIETh
JOCTOBEpHOM MH(poOpMaIueil 0 mepeoBbIX JTOCTHKEHUSAX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHOU

XUMHH, 3aUHTCPCCOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBC MHUpa u OGIJ_IGCTBa;

I'pasicoanckozo eocnumanus
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1. mpexacraBieHUs O COIMAIBHBIX HOPMaxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOIIECHUN B KOJUICKTUBE,
TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM NI TEIHHOCTH MPH BBIMOJIHEHUN YIEOHBIX, TO3HABATEIBHBIX
3a/1a4, BBIMIOJIHEHUU XHUMHYECKUX HKCIHEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aUMONIOHMMAHUI0O U B3aMMOIIOMOIIM B TMPOIECCe HTOM Y4YEOHOW JeATETbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MOBEJIEHUE U TOCTYNKH CBOMX TOBAPHUINEH C MO3WUIUMU HPABCTBEHHBIX WU IMPABOBBIX
HOPM C YYETOM OCO3HAHMUS MOCJIEACTBUIN MOCTYIIKOB,;

llelmocmu HAYYHO020 NO3HAHUA

1. MHPOBO33pPEHUYECKUX MPEICTABICHUN O BELIECTBE M XHMMHUYECKOW pEaKLUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M COCTaBJSIOUNIMX OCHOBY I NOHMMAHMS CYIIHOCTH
HAyYHOH KapTUHBI MHUPA; MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI,
B3aMMOCBA35X YEJIOBEKA C IPUPOAHOM CPEJOH, O POIM XMMHUH B IO3HAHUM ITUX 3aKOHOMEPHOCTEM;

2. TO3HABaTEJIbHBIX MOTHBOB, HAMPABJICHHBIX HA IMOJyYE€HUE HOBBIX 3HAHUH 110 XUMUH, HEOOXOAUMBIX IS
00bsICHEHUs HAOJII0JaeMbIX IIPOLIECCOB U SIBJICHUH;

3. MO3HaBaTEIbHON W MHPOPMALMOHHOMW KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIHHON paOOTHI C
y4eOHbIMM TEKCTaMH, CIPABOYHOW JIMTEpaTypoH, JOCTYHHBIMH TEXHHYECKHMHU CpEICTBaAMU
WH(POPMALMOHHBIX TEXHOJIOTUH;

4. uHTepeca K OOYYEHHIO UM TIO3HAHHIO, JHOOO3HATENBHOCTH, T'OTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, UCCIIEIOBATEILCKON NESITETLHOCTH, K OCO3HAHHOMY BBIOOpY HAIpaBICHHOCTH H
ypOBHs 00y4YeHMs B JaJIbHEHIIEM;

Dopmuposanusn Kyibmypsl 300p08bs

1. oco3HaHMs LEHHOCTH J>XU3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3J0pOBbIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUM U HENPUATUS BPEAHBIX HPUBBIYEK (YHOTpEeOIeHUsS
aJIKOTOJII, HApKOTUKOB, KYpPEHHUs), HEOOXOTUMOCTH COONIIOJICHUS NpaBuUil O€30MacHOCTH HpHU
oOpallleHuu ¢ XUMUYECKUMHU BELLIECTBAMU B OBITY U peabHOMN KU3HH;

Tpyooeozo eocnumanusn

1. KOMMYHHMKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHOMCCIIEOBATEIHCKOMH,
TBOPUYECKON W JPYrHX BHUJAX JEATEIbHOCTH; MHTEpeca K MPaKTHUYECKOMY M3YYeHHIO Tpodeccuil u
TpyZa pazIuyHOTO poja, B TOM YHCJIE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUN TO0 XHUMHH,
OCO3HAHHOTO BHIOOpPA WHAMBUAYAIbHONH TPAeKTOPUU TMPOJOIDKEHHs 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

IKon0zuuecKk020 60CRUMAHUA

1. sKonormuecku 1eaecooOpa3HOro OTHOIIEHUS K IPUPOJIEe KaK HCTOUHUKY KU3HH Ha 3eMIle, OCHOBE €€
CYIIIECTBOBAaHMS, TIOHUMAHUS IIEHHOCTH 3JI0POBOTO U 0€30MacHOTo 00pasa >KM3HU, OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (PH3UYECKOMY U TCHXHUYECKOMY 370POBBIO, OCO3HAHUS IIEHHOCTH
coOroieHns TpaBuil 0€30MacHOrO MOBENEHUS MpU paboTe ¢ BEIIECTBAMM, a TaKXKe B CUTYalUsX,
YIPOXKAKOIIUX 3J0POBbIO U )KU3HU JIFOJIEH;

2. CcroCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTydaeMble IPU U3yYEHUN XUMUH, JIJIsl PEIIeHHs 3a/1a4, CBSI3aHHBIX
C OKpYXXarolllel MNpUPOTHOM CpEIOi, MOBBIMIEHUS YPOBHS 3KOJOTMYECKOW KYJIbTYpPbl, OCO3HAHUS
rI1006aTBFHOTO XapaKTepa YKOJOTHIECKUX MPOOIeM U ITyTel UX PElIeHUs TOCPEICTBOM METO/I0B XHUMHUU;

3. 9KOJOTHYECKOTO MBIIIJICHHSI, YMEHHS PYKOBOJICTBOBATHCSI IM B TTO3HABATEIIBHON, KOMMYHHUKATHBHON 1
COLMAJIbHOM MPAKTHUKE.
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MeTtanpeMeTHbIE pe3yIbTaThI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAUMMbIC A (HOPMHUPOBAHHS MHPOBO33PEHHUS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOPHS, MPHUHIIUI, TUTIOTe3a, PaKT, CUCTEMa, MPOIlecC, IKCTIEPUMEHT U JIp.),
KOTOPBIE HUCIOJIb3YIOTCSA B €CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUU U3 3TUX
npeaMeToB (OPMUPOBATH MPECTABIICHUE O IEJIOCTHONW HAYYHOU KapTHHE MHpA, U YHHBEpPCAIbHBIC yUueOHBIC
neicTBus (MO3HaBaTeJIbHbIE, KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOpble oOecredynBaroT (opMUpOBaHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM IEATETbHOCTH.

MeTaHpe,Z[MeTHBIe PE3YIbTATEl OCBOCHMUA O6p&30BaTeHBHOﬁ InporpaMmbl 110 XHMHH OTPAXarOT OBJIaACHHC
YHHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU I[GflCTBI/ISIMH, B TOM YHCJIC:

Bazoevimu nozuueckumu oeiicmeuamu

1. ymeHHeM HMCNONb30BaTh NPUEMBI JJOTHUECKOIO MBIIIJIEHUS IPYU OCBOCHUU 3HAHUMN: PACKPBIBATh CMBICI
XUMHUYECKUX MOHATUH (BBIIEIATh UX XapaKTEePHbIC IPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C JJPYTUMU
MOHATHUSIMH), HMCIIOJB30BaTh TOHSATHS Uil OOBSICHEHHS OTICIbHBIX (DAKTOB M SIBICHWH; BHIOMPATH
OCHOBAaHHS M KPUTEPUM MJs KJIACCHU(PUKALMU XUMHUECKUMX BEIIECTB U XHUMHUYECKUX DPEaKLU;
YCTaHABJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIY OOBEKTAMHU HU3Y4YECHMSI; CTPOUTH JIOTUYECKUE
paccyxJeHus (MHIyKTUBHBIC, 1€ JyKTUBHBIE, 10 aHAJIOTHH); 1€1aTh BbIBO/bI U 3aKIIOUEHUS;

2. yMEHHEeM IPUMEHATh B MPOLIECCe MO3HAHUS CUMBOJMYECKHE (3HAKOBBIE) MOJIENIH, UCHOJIb3yEMbIE B
XMMHUH, TpeoOpa3oBbIBATh IIMPOKO MpPUMEHSIEMble B XHUMHUHM MOJEJIbHbIE IPEJICTABICHUS —
XUMHAYECKHN 3HAK (CMMBOJI 3JIEMEHTA), XUMHUYECKas (hopMysia U ypaBHEHHE XUMHUYECKOW pEaKIuu —
IIPU pelIeHUuH y4yeOHO-TT03HABATEIbHbIX 3a/1a4; C YUYETOM ITHX MOJICJBbHBIX MPEJCTABICHUN BBISBIAThH
U XapaKTepHU30BaTh CYUIECTBEHHbIE IMPU3HAKU H3YyYae€MbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKLUN;

ba3zoevimu uccneoosamenvckumu oeticmeuamu

1. yMeHHeM HCTOJIb30BaTh MOCTABICHHBIC BOMIPOCH! B KAU€CTBE MHCTPYMEHTA MTO3HAHUS, & TAK)KE B
KauecTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

2. mpuoOpeTeHue OMbITa M0 TUNIAHWPOBAHUIO, OPTAaHU3AIUH U MPOBEICHUI0 YICHUUYECKUX IKCTIEPUMEHTOB:
yMeHHe HaOmogaTh 3a X0 JOM MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro Pe3ylibTar,
dbopmynupoBaTh 000OIICHUS W BBIBOJABI 1O pe3yJbTaTaM MPOBEAEHHOTO ONBITA, HCCIICIOBAHUS,
COCTaBIIATh OTUET O MPOJIEIAHHOM padoTe;

Pabomoii c ungpopmayuei

1. ymenueMm BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UH (HOPMALIMIO PA3IUYHBIX BUJIOB U GOpM
NpPEJCTAaBICHNS, TIOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (HAY4YHO-TIOMYJSpHas JHUTEparypa
XUMHUYECKOTOCOIep KaHUs, CIIpaBOYHbIE TTOcOOUs, pecypchl lHTepHeTa);

2. yMEHHEM IMPHUMEHATh pa3lU4YHbIe METOJbl M 3alpOCHl NMPH MO UCKE U O0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JUISl BHITIOJHEHUS YUeOHBIX U MTO3HABATENbHBIX 33/1a4
ONpeAeNEHHOr0 THUIA; MPUOOpPETEeHUE OIbITa B O0JIACTM HUCHOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH, OBJIAJICHUE KYJIBTYPOI aKTUBHOI'O MCIIOJIb30BAHMSI PA3IMUHBIX
MTOMCKOBBIX CHUCTEM;
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3. YMEHHUEM HCIOIh30BaTh M aHATM3UPOBATH B IpoIlecce YIeOHOM U UCCIIeIOBATELCKOM NeATeTbHOCTH
MH(POPMAIIMIO O BIUSHUU TPOMBIIUICHHOCTH, CEIhCKOTO XO3SCTBA M TPAHCIIOPTa HA COCTOSHHUE
OKpY>Karolle NpUpOTHON CPEIbI;

Ynueepcaﬂbnbmu KOMMYHUKAMUGHbIMU oelicmeusamu

1. ymeHueMm 3agaBaTh BONPOCH (B XOZ€ AUAJIOTA W/WIIM TUCKYCCHH) IO CYHIECTBY 00CYXK/1aeMOM TEMBI,
(hopMyIIMpPOBATh CBOM MPEIOKEHHUS OTHOCUTEIILHO BBIITOJIHEHUS TIPEIOKCHHOH 3a1a4u;

2. TpUOOpEeTEeHHE ONbITa MPE3CHTAlMU PE3YJIFTATOB BBHITOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOTO OmbITa, Ta00PaTOPHOIT PabOTHI IO HCCIICAOBAHUIO CBOIMCTB BELIECTB, yU€OHOTO
IIPOEKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEIBHON M NCCIIEIOBATEIBCKOM
JEATeIbHOCTH NPU PEHICHUH BO3HUKAIOUIMX MpoOJIeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U
COTJIacoBaHUs MO3HULUi (00CYKAeH!Us, 0OMEH MHEHHSAMH, «MO3TOBBIC IITYPMBI» H JIP.);

Yuueepcanvnvimu pezynamuenvimu oeiicmeuamu

1. ymeHueM caMOCTOSITENIBHO OIpEAEsATh LEIU  JESATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIBHOCTH, BBIOMpATh Hanboiee
3¢ deKTHUBHBIE CIIOCOOBI pelIeHUs] YUeOHbIX U MI03HABATENbHBIX 3a]1a4, KOPPEKTUPOBATH MPEII0KESHHBIN
QITOPUTM JEHCTBUI NPU BBINOJIHEHUU 33JaHUNA C y4ETOM IOJyYEHUS HOBBIX 3HAHUM 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX U peaKlusX;

2. yMEHHEM HCIIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, ITpeJlaraéMble B yCIOBUU 3aJaHHMH.

[IpeameTHbIE pE3yNIBTATHI

B cocrtaBe mpenMeTHBIX pe3ysbTaTOB IO OCBOCHMIO OOS3aTENBHOIO COJAEPKaHMs, YCTAHOBJIEHHOTO JTaHHOMN
pUMepHO palouell mporpamMmoi, BBIAENAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS Hay4dHbIE 3HAHUS, YMEHHUS U
croco0bl AeicTBUi, cenuduueckue Ui mpeaMeT Hoil 001acTu «XUMUs», BUAbBI I€ATEIILHOCTH 0 NOJTYYESHHUIO

HOBOI'0 3HaHWA, €TI0 HHTCPIIPETALHNU, npeo6pasoBaHm0 U NPpUMCHCHHIO B PA3JIMYHBIX y‘-IC6HI>IX N HOBBIX
CUTYyaluiX.

[IpenMeTHbie pe3yabTaThl NPEACTABIECHBI IO ToJaM OOy4YeHUs M OTpPakalT CHOPMUPOBAHHOCTH Y
00yJaronIuXcsi CICTYIONUX YMEHHI:

8 KIIACC

1. packpvieams cMBICT OCHOBHBIX XHMHUYECKUX IOHATHH: aToM, MOJIEKYJa, XUMHYECKHH 3JIEMEHT,
IIPOCTOE  BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh, BAJICHTHOCTb, OTHOCUTEIIbHAs AaTOMHas H
MOJIEKYJIIpHAs Macca, KOJIUYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas 0/ XUMUYECKOIO
JIEMEHTA, MOJISIPHBIA 00BEM, OKCHJ, KHCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTENIEHb
OKHCJICHHUS, XUMHUYECKasi Peaklus, TeIUIOBOU 2(PPeKT peakunu, KiaccCupuKaus peakiui, XuMuaeckas
CBSI3b, PACTBOP, MaccoBasi I0JIs BEIIECTBA B PaCTBOPE;

2. umoCmpuposams B3auMOCBS3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM . T . 1) ¥ IPUMEHATh 9TH NOHATHS
IIpU OIMMHMCAHUHN BCUICCTB U UX HpeBpameHHﬁ;

3. ucnonv3o6ames XUMUUECKYIO CUMBOIIUKY JJIS1 COCTaBJICHHS (POPMYJI BEIIECTB ¥ YPaBHEHUH XUMHYECKHX
peakumii;

4. onpedensimb BaNCHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHSIX; CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COETMHEHUSX; TPUHA/IIIEKHOCTD BEILIECTB K OMpeIeIEHHOMY KIIacCy
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COeMHEHU 1Mo QopmylaM; BHJ XUMHYECKON CBs3U (KOBaJICHTHAs W HMOHHAs) B HEOPTraHUYECKHX
COCMHEHUSIX;

5. packpuvlieamsv cmbicn nepuoanueckoro 3akona J[. M. MenzgeneeBa: AeMOHCTpUPOBATh MOHMMAaHUE
MEPUOJINIECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX IMOJIOXKECHUS B MEPUOAHMYECKON
CUCTEME; 3aKOHOB COXPAHEHHUS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yUYeHHsI, 3aKOHa ABOTAPO; ONUCLIGAMb U XAPAKmMepuzo8ams TAOIMUHYI0 (OpMY NEpHOIUUECKOM
CUCTEMbI XMMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpymnma (Arpymnmna)» u «rmodouHas
noarpymnna (brpynmna)y», Massie u O0JbIINE IEPUOJIBL; COOMHOCUMb 0003HAUYEHUS, KOTOPBIE UMEIOTCS B
tabmuue «Ilepuonnyeckas cuctema xumudeckux snemeHtoB J[. M. MenneneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, oOliee Yucio
AJIEKTPOHOB U paclpeieNieHHe UX M0 IEKTPOHHBIM CII0SIM);

6. Kraccuguyuposams XUMHUUECKUE FJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUYECKUE Peakinu (110
YHCIIy U COCTAaBY YUacTBYIOIUX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY 3P (DeEKTy);

1. xapaxmepuzogamuv (onucviéams) OOIIME XUMUYECKHUE CBOICTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOJTBEPK/1asi OMUCAHUE TIPUME PAMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOMIMX XUMHUUECKUX
peaxkiuiu;

8. mpocnosuposamsv CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT X KAYECTBEHHOT'O COCTABa; BO3MOXXHOCTH
MIPOTEKAaHUsI XUMUYECKUX MIPE BPAILIECHUI B PA3JIMUHBIX YCIOBUSX;

9. ewiuucaAMbL OTHOCUTEIBHYIO MOJEKYSIPHYIO W MOJISIPDHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa 10 (GopMylie COeIMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl M0 ypaBHEHUIO XMMUYECKON peakIum;

10. npumernsms OCHOBHBIE OIEPALIMU MBICIUTEIBHON NESATEIILHOCTH — aHAIW3 U CUHTE3, CPaBHEHUE,
0000IIeHre, CHUCTEMATU3ANI0, KIAacCU(UKAIUIO, BBISBICHHUE NMPUYMHHO-CICICTBEHHBIX CBA3CH —
JUIAM3y4eHUsI CBOIMCTB BEIIECTB U XUMHUYECKHUX PEaKIUil; eCTECTBEHHOHAYYHbIE METO/IbI IIO3HAHUS —
HaOJr0IeHNe, N3MEPEHNE, MO/ICTIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH );

11. credosamsb mpaBuIaM MONIB30BAHKS XUMUYECKON TIOCYI0H M TaOOpaTOpHBIM 000pYIOBaHUEM, a TAKKE
npaBUjaM OOpalieHus] C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOIa
U KHCJIOpOJa), MPUTOTOBJIEHUIO pPACTBOPOB C OMNpEAEIEHHOW MAacCcOBOM JoJiell pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATH M MPOBOJUTH XMMHUYECKHE HKCIEPHUMEHTHI MO PACHO3HABaHHIO PACTBOPOB
HIEJI0OYEH M KUCIIOT C TIOMOIIBI0 HHAUKATOPOB (JIakMyc, peHoipTanenH, METUIOpaHK U Jp.).

9 KJIACC

1. packpvisamv cmbici OCHOBHBIX XMMHUECKUX MOHSATUN: XUMHUECKUHN JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJEHTHOCTb, JIEKTPOOTPULIATEIHLHOCTD,
CTENIEHb OKHUCJICHHS, XUMUYECKasl PEaKIHsi, XUMUYECKast CBsI3b, TETUIOBOM 3(P(HEKT peakivu, MOJIb,
MOJIIPHBIA  00BEM, PACTBOP; AJIEKTPOJUTHI, HEIIEKTPOIHTHI, DIIEKTPOIUTHUECKAS JAUCCOIHAIIHS,
peaknuy  HMOHHOTO OOMeHa, oOpaThMble ¥  HEOOpaTHMbIE  PEaKlUHh, OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMH, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAaHOBJICHHE,
amnotponus, aM(OTEepHOCTh, XHMMHYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, MeTaJIndecKas),
KpUCTAJUTMUECKasi peméTka, KOPPO3HWs METAUIOB, CIUIaBBl; CKOPOCTh XHMHYECKOW pPEaKInu,
npenenabHo gomyctumMas konueHtparus (I1I1K);

2. uunocmpuposans B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MMOHATHH (CM. 11.1) M IPUMEHSTH 3TH TIOHATHUS
MIPU OMKUCAHUHU BEILIECTB U UX MPEBPAILICHHUIA;

3. ucnonv306amv XUMUUECKYIO CUMBOJIMKY JIJIsl COCTaBICHHS (OPMYI BEIIECTB U YPABHEHUH XUMHUYECKUX
peaxkuuii;

4. onpedensimb BAICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COSTMHEHUAX PA3TUIHOTO
COCTaBa; MPHUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCIUHEHHH MO (QopMyinam; BHI
XUMUYECKOH CBsI3M (KOBAJICHTHAsI, HIOHHAs, METANINYECKAs) B HEOPTAHUUECKUX COCAMHEHUSX; 3apsij
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MOHA TI0 XMMUYECKOH (popMyie; XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH,
TUI KPUCTAJUTMYECKON PELIETKY KOHKPETHOIO BELIECTBA;

packpvieams cmvica niepuoandeckoro 3akona Jl. . Menaeneesa u JeMOHCTPUPOBATh €r0 NOHUMAaHHUE:
onuceleamv U Xxapakmepuzoeams TAOIUUHYIO (OpMY NEpUOAMYECKON CHUCTEMbl XHUMHUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATHUS «IJIaBHas nmoArpynmna (Arpynna)» u «mobounas noarpynna (bpymmna)y,
Majble W OOJIbLIME MEPUOIbl;, COOmMHOCUMb OOO3HAYEHMS, KOTOPbIE HMEIOTCS B IMEPUOANYECKOMN
TabJuIIe, C YUCIOBBIMHU XapPAKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[
A1pa, oOlIee YNCIIo MEKTPOHOB U paclpesieieHue UX MO 3JIEKTPOHHBIM CJ0SIM); 00bAcHAmMb 00Lue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipeleax MaJblX EPUOJIOB U
IJIaBHBIX OJTPYIII C Y4ETOM CTPOEHHUS UX aTOMOB;

Kaaccupuyuposames XUMUYECKUE 3JIEMEHTbl; HEOPTaHMUYECKHUE BEIIECTBA; XUMUYECKUE peakiuu (1o
YUCIIY U COCTaBY y4acTBYIOUIMX B pEaKMH BELIECTB, 110 TEMJI0BOMY 3((eKTy, 10 H3MEHEHUIO CTENEHEH
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB);

xapakmepuzoeams (OnuUcvbl6amy) 0OLIMEe XUMUYECKHE CBOMNCTBA BEIIECTB pa3IMYHbIX KJIACCOB,
MOJITBEP K 1asl ONKUCAHUE MPUME PaMU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUii;

cocmaensims YPaBHEHUS MIEKTPOIUTUYECKOM JUCCOIMALUYU KUCIIOT, IEJIOYEH U COJIEH; OIHbIE U
COKpallléHHbIE YPABHEHUS peakUUil MOHHOrO OOMEHA; YpaBHEHHUS peakLui, MOJITBEP AAIOLINX
CYLIECTBOBAHHE T€HETUYECKOM CBSI3U MEK]y BEILIECTBAMH Pa3JIMUHbIX KJIACCOB;

packpvieams ~ CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEAKUUi  MOCPEICTBOM
COCTaBJICHUSIDJIEKTPOHHOT'O OajaHca dTUX PEaKLUi;

NPO2HO3UPOBaMsb CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHMS; BOZMOKHOCTH IIPOTEKAHMS
XUMHUYECKHX MPEBPAILEHU B Pa3JINYHBIX YCIOBUSX;

8bIYUCTAML OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMMHYECKOT0 IEMEHTA 110 (POPMYIIE€ COEIUHEHHS; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOIUTH
pacuéTel 110 YPaBHEHUIO XUMUYECKON PEAKIINH;

cnedoeéamsp TPABUIIaM T10JIb30BaHMSI XUMUYECKOHN MOCYI0M M 1a00paTOpHBIM 000PYAOBAaHUEM, a TAKKe
npaBUjaaM oOOpalleHHs ¢ BEIIeCTBAMHM B COOTBETCTBMM C HMHCTPYKLUUSMH IO BBIOJHEHHIO
71a00PATOPHBIX XUMUUECKHX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

npoooumsb PeAKINN, MOATBEPKIAIOIINE KAUECTBEHHBIN CO CTaB pa3IMYHBIX BEHIECTB: PACIO3HABAThH
OIBITHBIM IYTEM XJIOpUA OpoMH[, HOIuA, KapOoHaT, ¢pocdat, cuiamkar, cynbdar, rHIpOKCUIHOHBI,
KaTHOHbl aMMOHMSI M HOHBl H3YYEHHBIX META/JIOB, MPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

npuMeHsAmb OCHOBHBIE OIEpAIMM MBICIUTEIBHOM AEATENbHOCTH — aHAJINU3 U CUHTE3, CPaBHEHHE,
0000I1IeHre, CUCTEMAaTH3allMi0, BBISABICHUE MPUYMHHO-CICACTBEHHBIX CBS3eH — ISl M3YYEHUs
CBOMCTBBEIIECTB U XUMHUUYECKUX PEaKLUi; €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUSI — HaOJI0IeHHE,
U3MEpPEHHUE, MOIECTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIECHHBIN).
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COAEPXAHUE YUEBHOI'O IPEIMETA «XUMUSI» 110 TOAAM N3YUYEHU A 8 KITACC
IlepBoHaYa/IbHbIE XUMMHYECKUE IIOHATHUSA

[Ipeamer xumun. Ponb XuMUM B KM3HHM 4elloBeKa. Tena um BemecTBa. DU3MYECKHUE CBOWCTBA BEIICCTB.
ArperatHoe coctosiHue BemecTB. [loHsATHE 0 MeTOAax MO3HAHUS B XMMUU. XUMHUS B CUCTEME Hayk . UucThie
BemecTBa u cMecu . CriocoObl pa3ieieHus: cMecen .

ATOMEI B MOJICKYIJIBI. Xumudeckue dieMeHThl. CHMBOJIBI XHMUYECKHUX DJICMEHTOB. HpOCTbIC H CJIOXKHBIC
BCIIIECTBA. ATOMHO-MOJ’ICKy.]'IHpHOC YUCHHUC.

Xumnueckasi popmyna. BaJeHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB.
OtHocutrenbHass aTtomHass Macca. OTHOcUTenbHas MOJIEKYJsApHas Macca. MaccoBas J0J1 XMMHUYECKOIO
3JIEMEHTA B COEJJMHEHUM.

duznyeckre 1 XUMHYCCKHUE SBJICHUSA. XUMHYECKas peakius U e€ Mpru3HaKu. 3aKOH COXPaHEHHUS MacChl
BEIIECTB. XUMUYECKUe ypaBHeHUs. Kimaccudukarusi XuMUIeCKUX Peakiuii (COeTMHEHUS, Pa3lIOKEHUS,
3aMEIICHHS ).

XUMUUECKUH KCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH IMOCYN0H, ¢ mpaBuiaMu paboThl B JIaOOpaTOpuu U
npuémamu oOpalleHust ¢ JIabopaTopHbIM 00OpYIOBAHHMEM; H3yU€HHE M ONHMCaHUue (U3UUYECKUX CBOMCTB
00pa3110B HEOPraHNUECKHUX BEIECTB; HAOM0AeHHE (PU3NUECKUX (IIaBIEHUE BOCKA, TasHUE JIbJa, PACTUPAHUE
caxapa B CTyIKe, KHUIIEHHE M KOHJECHCAlUs BOJAbI) M XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOM
IIPOBOJIOKH, B3aUMOJIEUCTBUE MEJIa C KUCIOTOM) sIBJIE€HUN, HAOIIOACHUE U ONMCAHNUE MPU3HAKOB MIPOTEKAHUS
XMMHUYECKUX peakuuil (pas3iokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoaeicTBue xeinesa ¢ pactBopom cosnu meau(ll));
U3yueHHue crocoO0B pazaesieHust cMecei (C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BHITAPUBAHKE, AUCTHIUIALNA,
XpomaTo rpadus), NpPOBEIEHUE OUMUCTKH IOBAPEHHOM coJM; HAONIOJAEHHE M OIMCAaHUE pEe3yJIbTaTOB
IIPOBEJICHUS ONbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI Macchl; CO3JAHME MOJEIIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX) .

Baskneiimue npeacTaBUTEIM HEOPraHNYECKUX BeleCTB

Bo3znyx — cmech razos. CocraB Bo3nyxa. Kucinopoxn — naneMeHT u mpoctoe BemiecTBo. Haxoxnenue
KHUCIIOpOJia B IMpHUpoAe, (U3NYECKUe U XMMHUYECKue cBoicTBa (peakuuu ropenus). Oxcuasl. [IpumeneHue
kucioposaa. CrnocoObl MOTy4eHUs] KHCI0po/a B 1JaOOpaTOPUH M MPOMBIIIIIEHHOCTH. KpyroBopoT kuciaopozaa B
npupojie. O30H — ayuIOTPOIHAS MOIU(UKAIUS KUCIOPOIa.

TemnoBoit 3 PexT XUMHUYECKON peakluy, TePMOXUMHUYECKUE YPABHEHHUS, SK30 M SHJIOTEPMHUUYECKHE PEaKIUu.
TorumBo: yrons U MeTaH. 3arps3HEHUE BO3/yXa, YCHIIEHHE NMapHUKOBOro 3¢ddekra, paspylieHHe 030HOBOTO
CJIOA .

Bonopon — sneMeHT U mpocToe BemecTBo. HaxoxkeHne BoaopoJa B MpUpoJe, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI NomydeHus. CocTaB KUCIIOT U COJIEH .

KomnuectBo BemectBa. Monb. MomnsipHas macca. 3akoH ABorajapo. MossipHblid 00bEM Ta3oB. Pacuétsl 1o
XUMUYECKHM YPaBHEHHUSIM.

duznueckue cBoiicTBa BOJbl. Bosa kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI.
Pacmeopumocmo eewjecms 6 600e.! MaccoBast ons BemecTsa B pactBope. XMMHUYECKHE CBOMCTBA BOJIBI.
CoctaB ocHOBaHMiA. PoJib pacTBOPOB B IPUPO/IE U B JKU3HU 4esloBEKa. KpyroBopoT BObI B IPUPOJE.
3arpsi3HeHue NpUpOAHbIX BoA. OXpaHa M 0YMCTKA IPUPOAHBIX BOJ.
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Knaccudukanus weopranmdyeckux coeauHeHuid. Oxcuapl. Kriaccudukamuss OKCHIOB: coJjieoOpasyrolme
(ocHOBHBIE, KHCIOTHBIE, aM(pOTepHBIE) U HecoJeoOpaszyromue. HoMeHknatypa OKCHIOB (MEXIyHApOIHAS U
TpuBHalibHAs ). PU3MUECKHE M XUMHYECKUE CBOMCTBA OKCUIOB. [loydeHue.

OcnoBanus. Knaccudukanuss ocHOBaHMN: MIENOYM M HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKIaTypa oCHOBaHUI
(MexayHapoHas U TpuBUalbHas ). Pu3nyeckre U XMMUYECKHe CBOWCTBA OCHOBaHUH. [losryueHre ocHOBaHUH.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa Kucinot (MeXIyHapoaHas U TpUBHAJIbHAsA). PU3NUECKue U
XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHOcTH MeTaiuioB H. H. bekerosa. [Tonmyuenue Kucior.

Comu. Homenkiarypa coneit (MexayHapo/iHas U TpuBUalibHast). OU3NUYECKHe U XUMUYECKHE CBOMCTBA COJIEH.
CriocoObl OTy4eHUsT COJCH.

I'eneTnueckas CBI3b MCKAY KJIaCCaMH HCOPTaHNYCCKUX COCI[I/IHGHI/II\/‘I.

XUMHUYECKUH DKCIEPUMEHT: KadyeCTBEHHOE OIpE/CTICHUE COJEPKAHMS KHCIOpPOJa B BO3AYXE; IMOIyYCHHE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB KHUCJIOPOJa; HAOIIOJEHHE B3aMMOJCWUCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHSI BO3HMKHOBEHHSI M TpEKpalleHusi TopeHus (TMokapa); O3HaKOMJICHHE ¢ 0Opasiamu
OKCHJIOB U ONHCAHME HMX CBOMCTB; MOJy4YyeHHUE, COOMpaHUE, PacllO3HABaHWE W W3YYEHHE CBOMCTB BOAOPOJA
(ropenwue); B3aumojericTBie Bojaoposa ¢ okcuaoM Meau(Il) (BO3MOXKHO HCIOJIB30BAaHUE BHIEOMATEPHANIOB);
HaOIoIeHue 00pa3loB BEIIECTB KOJIMYECTBOM | MOJb; HcCe0BaHue 0COOEHHOCTEN pacTBOPEHUS BEUIECTB C
Pa3NIMYHON PacTBOPUMOCTBIO; MPUTOTOBICHHE PACTBOPOB C OMPEICIEHHON MacCOBOH J10Jiell pacTBOPEHHOTO
BEIIECTBA; B3aMMOJCHUCTBHME BOJABI C MeTajulaMd (HAaTpUeM M KaibliieM) (BO3MOJKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); OIPENEICHUEe PACTBOPOB KHUCIOT M IIENIOYEH C MOMOIIBIO MHIMKATOPOB; MCCIIEIOBAHHE
00pa3I0B HEOPraHMYECKUX BEIIECTB Pa3 JIMYHBIX KIACCOB; HAOIIOACHHE MU3MEHEHHUS OKPACKU WHIMKATOPOB B
pacTBopax KHUCJIOT U LIeslouei; udyueHue B3aumozeicteus okcu aa meau(ll) ¢ pactBopom cepHOI KHUCIOTHI,
KHCJIOT C METaJlJIaMM, peakluil HeHTpanu3aluy; nojiyyeHrue HepacTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJHOTO
MeTajula JIPYTMM W3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTANBHBIX 3alad 1o TeMe «BakHeimme Kiacchl
HEOPraHMYECKUX COCTUHEHUI.

Ilepuoauyeckuil 3aKOH W NepUOAUYECKas cucTeMa XxuMuYeckux 3jemeHToB JI. U. Menpaeieesa.
Crpoenne aToMoOB.

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaKkuuu

HCpBI)Ie IIOIIBITKH Knaccnquaupm XUMHYCCKHX JJeMeHTOB. lloHsaTne o rpynmnax CXOJHBIX 3JJICMCHTOB
(HIGJ'IO‘-IHBIG U MICIOYHO3EMCIIbHBIC MCETAJJIbl, T'aJIOTCHBI, MHCPTHBIC TIa3bl. QHCMGHTBI, KOTOPBIC 06pa3y}0T
an)OTCpHBIe OKCHUABI U TUAPOKCHUIBI.

[Tepuoamueckwuii 3akoH. [leproanyeckas cucrema xumudeckux 3meMenToB . . Menneneesa. Buabr Tabmuipt
«IIepuoanueckas cucreMa xumMuueckux 3yeMeHToB 1 . I . Menneneesa» . Ilepuoas! u rpynnel . Pu3ndecKuil
CMBICJI TOPSIIKOBOTO HOMEPA, HOMEPOB MEPH 0J1a U TPYIIBI JIEMEHTA .

Crtpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTombl. D1ekTpoHbl. CTpoeHHE 3NMEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 XMMHMUYECKMX >JIEMEHTOB Iepuoandeckord cucreMsl JI. M. MenngeneeBa. Xapakrtepuctuka
XMMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B iepuogndeckoi cucreme [[. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHs pajiiyca aTOMOB XUMHYECKHUX 3JI€ MEHTOB, METAIIMUYECKUX M HEMETaNTHYECKIX
CBOICTB I10 TPYIIaM U NEPUOAAM. 3HAUEHUE TIEPUOJINYECKOTO 3aKOHA U MIEPUOINIECKON CUCTEMBl XUMUYECKUX
3JIEMEHTOB JUJISl Pa3BUTHs HAYKHU U NpakTuku . 1 . 1 . MenaeneeB — y4€HbIN U IPaKIaHUH .

DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUUYECKas CBsI3b (MOHHAs, KOBAJCHTHAs MOJSpHAs U
KOBaJIeHTHas HenojsipHast). Ctenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl
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OKHUCJICHHS U BoccTaHOBJICHUS. OKUCIIMTEIIN U BOCCTAHOBHUTEIIH.

XUMHUYECKUH SKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METal JIOB M HEMETaJUIOB; B3aMMOJCHCTBHE
THJIPOKCHJIA IIMHKA C PACTBOPAMM KHMCJIOT M WIEJIOYEH; NPOBEICHHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH (TOPEHUE, PEaKLMU PA3JI0KEHHs], COSAUHEHUS).

MexnpeaMeTHbIE CBA3U
Peanuszanus MEXIpeIMETHBIX CBA3CH PU U3yYEHUU XUMHUHU B 8 KJ1acCe OCYLIECTBIIAECTCS YEPE3 UCIIOIb30BAHNE
KaK OOIIMX €CTECTBEHHOHAYYHBIX TMOHATHH, TaK W TOHSATHH, SBISIIOIIMXCS CHUCTEMHBIMH JUIS OTHEIBbHBIX

npEeaAMETOB €CTCCTBCHHOHAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHOHAyYHbIC TOHATHS: HAy4YHBIM (aKT, TUNOTE3a, TEOpHs, 3aKOH, aHajlu3, CHHTE3,
KJaccuukanus, mepuoIuIHOCTh, HAOII0ICHUE, SKCIIEPUMEHT, MOJICTMPOBAHHUE, U3MEPECHHUE, MOJICITb, IBJICHUE.

®usuka: Marepus, aTroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, H30TOI, PaJUOAKTUBHOCTb, MOJEKYJA,
AIEKTPUUECKUI 3apsiJl, BEIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBa, ra3, (U3NYeCKHe BEIMYHUHBI,
€AMHUIIBI U3MEPEHHSI, KOCMOC, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: horocunTes, apixanue, ornochepa.

I'eorpacdus: atmocdepa, runpochepa, MUHEpalbl, TOPHBIE MTOPObBI, MTOJE3HbIE UCKOTIAEMbIE, TOIUIUBO, BOJIHBIC
pecypchl .
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9 KJIACC

BemecTBo M XUMHYecKasi peaxknus

[lepuonuueckuii 3akoH. Ilepuommueckas cuctemMa xumudeckux snnemeHtoB . M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kayus,
KaJIBIIHSI M X COSAMHEHUIN B COOTBETCTBUU C MOJIOKEHHUEM 3JIEMEHTOB B MEPUOIUYECKON CUCTEME U CTPOCHUEM
ux aromoB. CTpoeHHUE BEIIEeCTBA: BUJIbI XUMUYECKON CBsI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEII[ECTBA OT THUITA KPUCTATMIECKOMN PEIIETKH M BUAA XUMHUECKOU CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEUIeCTB (MEXAyHapOaHAsl U TPUBUAIbHAS ). XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K PAa3JIMYHBIM KJlaccaM HEOPraHMYECKUX COCJAMHEHHM, TeHEeTHUECKas CBSI3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanus XUMHYECKHX pEaKIUid MO pa3iuyHbIM IMpH3HaKaMm (10 YUCITy M COCTaBYy YYacCTBYIOUIMX B
PEaKIMU BELIECTB, MO0 TEIUIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTENEHEeH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, TI0 YYaCTHIO KaTaJau3aTopa). DK30 U SHAOTEPMHUUECKUE PEAKIHH, TEPMOXHUMUYECCKIE YPAaBHEHHUSI.

Ilonstue o CKOpPOCTHU XUMHYECKOM pCaKIu. ITonsarue 00 O6p8.TI/IMLIX u HCO6paTI/IMLIX XUMHUUYCCKUX PCAKIUAX.
IlonsiTHE O TOMOTC€HHBIX H TCTCPOTCHHBIX PCAKIHAX. Houamue o xumuuecxom pasHoeeCUU. (Daxmopbz,
sluAIOuuUe Ha CKopocnio XUMUYECKOU peaxkyuu U noalodiceHue XuMudeCckoco paeHo6ECUA.

MexaHu3M  OKHCJIHMTEJIbHO-BOCCTAHOBUTEIBHBIX  peaKIuil  (PJIIEKTPOHHBINM  OaJlaHC  OKUCIUTEIHHO-
BOCCTAaHOBUTEJILHON PEAKIINH).

Teopust 31€KTPOIUTUUECKON AUCCOLMALIMU. DJIEKTPOJIUTHI U HEANIEKTPOJIUThl. KaTnoHsl, aHMOHBL. MexaHu3m
JMCCOLIMAIMKM BELIECTB C PA3JIMYHBIMM BHJAMM XUMHYeckod cBs3M. CreneHp aucconuanuu. CUiIbHBIE U
ci1a0bl€ AJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakluii HOHHOrO 0OMeHa, MOJIHbIE U COKpAIEHHbIE HOHHbIE
ypaBHeHHUs peakiuii. CBONCTBa KUCJIOT, OCHOBAaHUI U COJIEeH B CBETE MpeACTaBIEHUI 00 3JIEKTPOIUTHUECKON
aucconnanuy. KauecTBeHHbIE peakllui Ha MOHBI . [lonamue o eudpoause conel .

XUMUUECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C MOJIENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMUECKUX BEILECTB
— METaJJIOB W HeMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJOpHAa HATpusl); HCCIeNOBaHUE
3aBUCUMOCTH CKOPOCTHU XUMHYECKOH p€akuuu OT BOSHGﬁCTBHﬂ Pa3iIMYHBIX q)aKTOpOB; HUCCIICIOBAHUEC
3JIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILECTB, Ipollecca JUCCOLMALUMN KUCIIOT, Iienodel U cosedl (BO3MOXKHO
WCTIOJIb30BaHUE BUICOMATEPHAJIOB); IPO BEJACHUE OIBITOB, MWILTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEaKIHA
HMOHHOTO oOMeHa (0Opa3oBaHME OCa/Ka, BbIJIEJIEHHE ra3za, 00pa30BaHME BOJIbI); OINBITOB, WJUTIOCTPUPYIOLINX
MPUMEPBbl  OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX pPEAKIHMM (FrOpeHHe, peakUuu pas3iokKeHHs, COEAMHEHUs);
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C TIOMOIIbI0 KAuyeCTBEHHBIX pPEAaKLUMH Ha HWOHBI, pelleHue
OKCIICPUMCHTAJIBHBIX 3a1aY .

HeMeTanasl 1 MX cOeANHEHUA

OO6mrast xapaktepucTuka TaJoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIE CTETICHHU OKHCIICHHUS.
Crtpoenue u ¢Gu3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHE CBOWCTBA Ha MpHUMEpE
xjopa (B3aMMOJEHUCTBHE C MeTaNIaMH, HEMETaJllaMH, Iejodamu). XJopoBogopoa. ConsiHas KHCIIOTa,
XUMUYECKHE CBOICTBA, MOIyYEHUE, IPUMEHEHue. [leficTBrUe XJiopa 1 XJI0OpOBOAOPO/Ia HAa OPraHU3M YeJIOBEKa.
Baxwuerinme Xaopuabl 1 X HaX0XKICHUE B IPUPOJIE .

OO6mrass xapakTepuctuka 3aeMeHTOB VIArpymmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHHA.
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Crpoenune u (u3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U Cepbl. AJUIOTPONHbIE MOIUPUKALNUN
KHCJIOpO/a M cepbhl. XHMMHUYECKHe cBoiicTBa cepbl. CepoBOIOpOA, CTpOeHHE, (PU3MUYECKHE U XHUMUYECKHE
cBoiicTBa. OKCHABI Cepbl KaK MPEACTAaBUTENIM KHUCIOTHBIX OKCHAOB. CepHasi KHUCIIOTa, (QU3MUYECcKHe U
XMMHUYECKHE CBOMCTBA (00IIME KaK MPEJCTaBUTEIIs Kilacca KUCIOT U crienuduieckre). XMMUYECKHE PEeaklny,
JeKalMe B OCHOBE MPOMBINUIEHHOTO Crocoba moiydeHusi cepHoil kucioThl. [lpumenenue. Conu cepHoit
KHCJIOTBI, KAaUeCTBEHHAs peakius Ha CyabpaTnoH. HaxoxaeHnue cepsl U €€ CoeIMHeHUH B IPUPOJIE .
XHWMHUYECKOE 3arpsi3HEHUE OKPY)KAIOLIEH Cpellbl COSAUHEHHUAMM cepbl (KHUCIOTHBIE JIOKIM, 3arps3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHUS .

OO6mas xapakTepucTuka 3JeMeHTOB VArpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCJICHUS.

A30T, pacnpocTpaHeHHe B Npupoje, GU3NYecKue U XUMHUYecKue cBoiictBa. KpyroBopor aszora B mpupoje .
AMMHak, ero (u3M4ecKkue M XUMHUYECKUE CBOMCTBA, HojydeHHe U mnpuMeHeHue. CoiaM aMMOHMS, HX
¢busnveckre W XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHast peakiusi Ha MOHBI aMMOHHUA. A30THas
KHCIIOTa, e€ MoyydyeHue, (pu3nyeckue U XMMUYECKHe CBOIcTBa (00LIMe Kak MpeACTaBUTENs Kilacca KUCIOT U
cnenuduieckue. Mcrnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAU€CTBE MUHEPATBHBIX YA0OPEHHIA.

XUMHUUECKOE 3arps3HEHUE OKpYXKarolled Cpelabl COCIUHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIM, 3arps3HEHUe
BO3/lyXa, IIOYBBI U BOJIOEMOB).

docdop, amtorponHbie Mogudukanuu Gochopa, puzndeckue u xumudeckre croiictea. Oxcua dpocdopa(V) u
dochopHas kuciora, PU3NUECKUE U XUMUICCKHE CBOMCTBA, monydeHue. Vcnonap3oBanue GpochaToB B KauecTBe
MUHEPAJIbHBIX yI0OPEHHI.

O6mas xapaktepuctuka d1aeMeHTOB [VArpymnmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHBIE CTETICHU
OKHCJICHUS .

VYrnepon, aJuioTponHble MOIU(UKAIIMY, PacTIpOCTPaHEHHE B IPUPOAE, (GU3HMUECKHe U XUMHUECKHUE CBONCTBA.
Ancop6uus. KpyroBopot yriepoaa B mpupoje. OKCUIbI yriiepoaa, ux Gu3n4ecKue U XMMUYECKHEe CBOMCTBA,
JICCTBHE Ha JKHUBBIE OPTaHU3MBI, MOJYYCHHE W TPUMEHEHHUE. DKOJIOTUYECKHE MPOOIEMBbI, CBSI3aHHBIE C
okcugoMm yriaepona(lV); rumoresa rinobanbHOr0 TMOTEIUICHUS KJIMMaTa; MapHUKOBBINA 3G (deKT. YroiapHas
KHCTIOTa U €€ coNu, UX (PU3NYEeCKHe W XMMUYECKHUE CBOWMCTBA, MOJTy4YeHUE U NMpuMeHeHue. KadecTBeHHas
pCaKknus Ha Kap60HaTI/IOHBI. Ucnonb3oBanue Kap60HaTOB B 6BITy, MCIUIUHEC, IIPOMBIIIIJICHHOCTH U CCJILCKOM
X03sIiicTBE.

[TepBoHavaibHBIC TTOHATHSI 00 OPTAHMYECKUX BEIIECTBaX KaK O COSAMHEHUSX yriepoja (METaH, 9TaH, dTHIICH,
alleTWIIEH, OJTaHOJ, TJMIEPUH, YKCycHass Kucinora). Mx cocmas u xumuueckoe cmpoeHue. lloHatue o
OMOJIOTUYECKH BAYKHBIX BEIIECTBAX: )KUPaxX, OCNIKaxX, YIJIeBOIaX — W UX POJIM B KU3HH YETIOBEKA.
MamepuanbHoe eOuHCmMBEo op2aHuyecKux U HeOP2aHU4ecKUx coeOUHeHUll.

Kpemuuii, ero gusnyeckue u XUMUYECKUE CBOMCTBA, MoyiyueHHE W NpuMeHeHue. CoeMHEeHUs KpPeMHHsS B
npupoze. OOmme mnpecraBieHuss o0 okcuae kpemHuA(IV) m  kpemuueBoit kuciorte. CHIMKAThl, HUX
UCIIOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH. Badicheliuue cmpoumenstvle Mamepuansl: Kepamuxda,
cmekno, yemenm, OemoH, oicene300emon. Ilpobremvl 6€30NACHO20  UCNONL3OBAHUSA  CIMPOUMENbHBIX
Mamepuanos 6 NOBCeOHEe8HOU ICUHU.

XUMUYECKUI SKCIIEPUMEHT: HM3ydyeHUe 00pa3lloB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI;
NPOBE/ICHUE KAaueCTBEHHBIX PEAKUIUl Ha XJOPHIMOHBI M HaOJIOJEHUE MPU3HAKOB HUX MPOTEKAHHUS; OMBITHI,
oTpakaroniye GuU3NYECKue U XUMUYECKHE CBOMCTBA rajoreHOB U UX COEIMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB); 03HAKOMJICHHE ¢ 00pa3liaMy XJIOPUAOB (FaJIOTEHHUIOB); O3HAKOMJIEHHE ¢ 00pa3aMu cepsl
u e€ coequHEHUsIMA (BO3 MOYKHO HCIIOJIb30BaHHE BHUICOMATEPUAJIOB); HAONIOACHHUE Tpoliecca oOyTIMBaHUS
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caxapa MmoJi IeHCTBHEM KOHIICHTPUPOBAHHOM CEPHON KUCJIOTHI; M3yUYCHUE XMMHYECKUX CBOMCTB pa30aBICHHON
CepHOM KHCJIOTHI, NPOBEIEHHE KAueCTBEHHOM peakiuu Ha Ccyab(paTHOH U HaONIoleHHe MNpu3Haka eé
MPOTEKaHUs; O3HAKOMJICHHE C (PU3MUECKHMMM CBOWCTBaMHU a3oTa, Gocdopa M HX COeIUHEHUH (BO3MOMKHO
WCTIOJIb30BaHUE BHICOMATEPUANIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX YIAOOpPEHHIA; MoydyeHne, cCoOOMpaHue,
pacrno3HaBaHME€ U H3Y4YCHHE CBOWCTB aMMHUaKa; IMPOBEJICHUE KAYECTBEHHBIX pEaKlMii Ha HOH aMMOHHS H
¢dochaTHoH 1 3yueHHe MPU3HAKOB UX MPOTEKAHH, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C
Mebl0 (BO3MOXKHO HCIIOJIb30BAHME BUJCOMATEPHANIOB); M3y4YEHHE MOJeNIell KPUCTALIMYECKUX pPEETOK
anMasa, rpadura, (QymuiepeHa; O03HAKOMJICHHE C TPOIECCOM  aJICOpPOIMM  PAcTBOPEHHBIX  BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHUBOras3a; MoJydeHHe, cOOMpaHue, paclio3HaBaHUE U H3yueHHUE
CBOMCTB YIJIEKUCIIOIO Ta3a; MPOBEJCHUE KAYECTBEHHBIX PEAKIUil Ha KapOOHAT U CHWJIMKATHOHBI U U3y4EHHUE
MPU3HAKOB MX MPOTEKaHUs; O3HAKOMJICHHE C TMPOAYKLUMEH CHJIMKATHON NPOMBIIUIEHHOCTH; peIleHue
SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BajkHele HeMeTallIbl U X COSTUHEHUSI.

MeTajibl 1 UX COeTMHEHUS

OOmast XapakTepUCTHKA XHMHYECKHX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUM UX TIOJOXKCHUS B
MEepUOINYECKOr cuctemMe xumuueckux 3yemeHtoB J[. U. MenneneeBa u ctpoenuss atromoB. CTpoeHue
MeTaJuIoB. MeTtauueckas CBA3b M METAJUIMYECKass KPUCTAIMYECKAs pelI€TKa. DINEKTPOXMUMUYECKUH Pl
HaNpsOKCHUH MeTayuioB. DU3MUECKWe W XUMHUYECKHE CBOWCTBA MeTayuioB. OOmme crocoObl MOTYy4eHUs
MeTa/uloB. [IoHsATHE O KOpPpO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT Koppo3uu. CruiaBbl (cTanb,
YYyT'yH, JOPAJTIOMUHNN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[[lenoyHble MeTaUIbL: MOJIOKEHUE B MEPUOAUYECKON CHUCTEME XMMHUYecKux sjieMeHToB [l. M. MenneneeBa;
CTPOEHHE UX aTOMOB; HaXOXKJCHHUE B Npupoje. Gu3nuecknue u XMMUYECKHE CBOMCTBA (Ha IpHUMEpe HATpUs U
kanus). OKCUABI U TUIPOKCUIBI HATPUS U Kamusl. [[puMeHeHne men0uYHbIX METAJIJIOB U UX COSTUHEHUN.

[[lenoyHO3€MENBHBIE METAUIbl MArHUM M KaJbLUN: IOJIO)KEHUE B NEPUOAMYECKON CHCTEME XMMMUYECKHX
anemeHToB JI. 1. MenneneeBa; cTpoeHHE UX aTOMOB; HaxOXKJEHHE B Ipupoje. PU3HUECKUE U XUMUYECKHE
CBOWCTBa MarHus U Kaiublys. BaxkHelie coeinHeHNs Kaublus (OKCU, TUAPOKCH, coiiH). JKECTKOCTh BOJIbI
1 CIIOCOOBI €€ yCTpaHEHH .

AJIFOMUHHIL: TTOJIOKEHUE B IEPUOJUYECKON cUCTEME XUMHUYEeCKHX AeMeHToB J[. 1. MenaeneeBa; ctpoeHue
aToMa; HaXOoXJAeHue B npupojae. Puzndyeckue u XUMUYECKHE CBOMCTBA amoMUHUS. AMGBOTEpHBIE CBOMCTBA
OKCHaa u FHI[pOKCI/I)Ia AJTFOMHUHUA.

Kenezo: nmonoxeHue B MEpUOAUUECKON cUcTeME XxumMudeckux snemeHToB Jl. 1. MenaeneeBa; ctpoeHre aToma;
HaxoXJeHue B mnpupoje. Puznueckue M XHUMHUYECKHE CBOMCTBa kese3a. OKCHAbI, THAPOKCHUIBI U COJH
xene3a(ll) u sxeneza(Ill), ux coctas, CBONHCTBA U MOJIyUYEHHUE.

XUMHUUECKUH KCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CILIABOB, UX (PU3NYECKHMMHU CBOMCTBAMU;
U3y4eHHE PEe3yJIbTaTOB KOPPO3UHM METAJIJIOB (BO3MOXHO MCIIOJIb30BaHHE BHUEOMATEPHAIIOB), OCOOCHHOCTEN
B3aUMOJICHCTBHUSA OKCHJA KaJbllMd M HATpUs C BOJOW (BO3MOMKHO HCIIOJIb30BaHUE BUAECOMATEPHAJIOB);
HCCIIEIOBaHNE CBOMCTB JKECTKON BOJIBI; IpOLIECCa TOPEHHUS JKeJle3a B KUCIIO poJie (BO3MOXKHO HMCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX PEaKIMi Ha MOHBI (MAarHus, KaJbIHs, aTlOMUHMS,
uuHka, xeneza(ll) u xeneza(Ill), meau(Il)); nabmroneHue W omucaHWe MPOLECCOB OKpAIIMBAHMS IUIAMEHU
MOHAMHU HATpus, Kadusg W Kaiblus (BO3MOXKHO MCIIOJB30BaHME BUIECOMATEPHAJIOB); HCCIEI0BaHHUE
aM(pOTEepHBIX CBOMCTB I'MIPOKCH/IAa AIFOMUHUS U TUAPOKCHA IIUHKA; PEIeHHEe SKCIIEPUMEHTANIbHBIX 33/1a4 I10
TeMe «BakHele MeTauibl U UX COEAUHEHUS .

XuMus U OKpPy:KaOIas cpeaa

Hosbie maTepuansl 1 TexHOJOTHU. BelecTBa 1 Marepualibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBhe. be3omacHoe MCmoyib30BaHUE BEIIECTB U XMMHUYECKUX peakiuid B ObITy. [lepBas mo momis npu
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XUMHUYECKHAX 0XKOrax M OTpaBieHUSX. OCHOBBI 3KOJIOTM YECKON IPAMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpefibl (rpeaeibHas gonyctumasi Konuentpanus semects — [1/IK). Ponas xumum B pemennn
HKOJIOTMYECKUX MPOOIIEM.

[TpupoHbIE HCTOYHUKH YTIIEBOAOPOAOB (YT0Jib, MPUPOAHBIN Ta3, HEPTH), IPOILYKTHl UX NMEPEPadOTKH, UX POJIb
B OBITY U ITPOMBIILIJIEHHOCTH .

XUMUYECKUI SKCIIEPUMEHT: HU3y4eHHEe O0pas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEpHBIE
MaTepUalbl).

MesknpeamMeTHble CBSI3H.

Peasm3anmusi Me:KNpeIMeTHBIX CBsi3eil NMpM H3ydYeHUM XUMHUH B 9 KJjacce OCylIeCTBJIsIeTCS uepe3
HCMOJIb30BAHHE KAaK OO0IIUX eCTeCTBEHHOHAYYHBIX TOHATHH, TaK M TOHATHI, SIBJISIONIAXCS
CHCTEMHBIMHU /1JI51 OTJAEJbHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'0 IIMKJIA.

OOmue ecTeCTBCHHOHAYYHBbIC IMOHATHS: HaydHBIA (DAKT, TUNOTE3a, 3aKOH, TEOpHs, AaHAJIM3, CHHTE3,
Kinaccuukanus, TIMEePpUOANYHOCTh, HAONIOACHUE, SKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE, MOJIECIb,
SIBJICHUE, TIAPHUKOBBIN 3(PQEeKT, TEXHOJOTHs, Marepuaibl. Pu3mka: MaTepus, aToM, 3JEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIl, PaJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUI 3apsij, IPOBOJIHUKH, ITOIYIPOBOJIHUKH,
TVDJIEKTPUKH, (OTODIEMEHT, WHIUKATOP, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, Tas,
pacTBOp, PACTBOPUMOCTD, KPUCTAILTNYECKAs PeIIéTKa, CIIIaBbl, (PU3NYCCKUE BEIMYHUHBI, EUHUIIBI H3MEPCHHSI,
KOCMHMYECKOE€ ITPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: (I)OTOCI/IHTCL’», JbIXaHHUC, 61/100(1)epa, 9KOCHUCTCMA, MHUHCpPAJIbHLIC y,Z[O6p€HI/IH, MUKPOIJICMCHTHI,
MAaKpO3JIEMCHTBI, IMTATCIIbHBIC BCUICCTBA .

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAaEMbIE, TOTUIMBO, BOJIHBIE
PECYpCHL.
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KanennapHo-temaTnyeckoe NJaHUpoOBaHHe MO XUMHUM 8 Kiace

2 yaca, 68 yacoB

Ne Paznen. Tema ypoxa Kon- Bo | [ara Hcnonvzosanue
4acoB MIPOBEACHUS obopyoosanusn
«Touka pocma
Tema 1. Xumus — BakHasi 00J1aCTh €CTeCTBO3HAHUS M IPAKTHYECKOI
AesiTeJbHOCTH YesioBeka (5 4)
1 [Ipenmet xumuu Ponb XMMUM B )KU3HU YEJI0BEKA. XUMUS 1
B CHCTeMe HayK. MeToIbl HO3HAHHS B XUMUH.
2 3HaKOMCTBO C TpaBWJIaMH O€30HacCHOCTH U MNpuéMaMu pabOTH B 1 Hudposas
xuMuuaeckoit taboparopuu. [Ipakrrueckas padborta: naGoparopust
RELEON
Ne 1. IlpaBuia paGoThl B 1a0OpaTOpHH M HPHEMBI OOpaIICHHS C
n1abopaToOpHBIM 000PYAOBAHUEM Hudposoit JaTYUK
TeMIIepaTyphl
Crnuproska Cseua.
3 Tena u BemecTBa 1
4 du3nyecKre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHIE 1
BEIIECTB .
5 Uuctele BemectBa W cMecH. CmocoObl pa3fenieHus] CMeEcei. 1 Hudposas
[pakTuueckas padoraNe 2. Paznenenue cmeceil (Ha mpumepe naboparopust
OYHUCTKH MIOBAPCHHOW COJIH) RELEON
Tema 2. BemecTBa
U XHMHYeCKHe peaKIuu
(A5 9)+1 g
ATOMBI U MOJIEKYJTBl. X UMHYECKUE 3JIEMEHTHI 1
7 3HaKu (CUMBOJIbI) XUMHUECKHX JIEMECHTOB 1
8 [IpocThie 1 croXHBIE BelecTBa. ATOMHOMOJIEKYIIAPHOE 1
y4eHHe.
9 Xumunueckas popMyna. BaneHTHOCTb aTOMOB 1
XMMHYECKHIX HJIEMEHTOB
10- 3aKOH IMOCTOSHCTBA cOcTaBa BenecTB. OTHOCUTEINIbHAS 2
11 aTomHast Macca. OTHOCHTENbHAs MOJISKYJIIpHAs Macca .
12 MaccoBast 10511 XUMHYECKOTO 3JIEMEHTa B COSJUHEHUH 1
13 dusnueckre U XMMUYECKUE SIBJICHUS 1
14 Xumnueckas peaxuus. [Ipuznaku 1
U YCJIOBHS TPOTEKAHUSI XUMHUUECKUX PEaKIMil
15 XUMHYECKHE yPaBHEHUS 1
16 Tumnel xuMuYecKux peakuuid. Peakius coequHeHus 1
17 Peakmus paznoxeHust 1
18 Peakuus 3ameneHus 1
19 Peakuus oOMena 1
20 3akoH coxpaHeHHs1 Macch BemmecTs. M. B. JlomoHOCOB 1 BECHI TEXHOXUMHIECKHE
— y4EHBIH SHIUKIONEHUCT. WITH 3JeKTPOHHEIE; CBEYa;
koJ0a rrockonoHHas 250
MIJI; JIOKKA IJI1 COKUT'aHUA
BEIIECTB
21 Kontponshas pabora Ne 1 1

Tema 3. Bo3nyx. Kuciopoa.

Oxcuabl
(59)
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22 Bo3nyx — cmech razos. Cocta Bozayxa Kucinopon —
JIEMEHT ¥ IpocToe BemecTBo. O30H — auIoTpOoINHas MOJH(UKAIHS
KHCIIOpoJia
23 HaxosxaeHue kuciopoa B mpupoje, Gusndeckue u
XHMHYECKHe CBOWCTBA (peakIn OKHUCIIeHus, ropeHue.[lonstne 06 okcuaax
24 CniocoObI NOTyYeHHsT KUCIOPOAa B 1a00OPaTOpUH U
IIpoMBIIUIeHHOCTH. [IpMeHeHne kucmopoa.
[Ipaktuueckas padota
Ne 3. Tony4enne u cobrpaHie KHCIOPOa, H3yYSHUEEro CBOMCTB.
25 TennoBoii 3¢ peKT XMMUUECKON peaKkuu, HOHATHE O
TEPMOXUMUYECKOM YpaBHEHUH, 9K30 u
SHJIOTEPMHUUECKUX PEAKIIHIX
26 TommuBo (yrois U MeTaH). 3arpsi3HEHUE BO3IyXa,
Ccrnoco0Bl  €ro  MPeAOTBpAICHUSA. YCHICHHE NapHUKOBOro 3dgexra,
pa3pylIeHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. Cocras kuciaor u coJeii (5 1)
27 Bopopon — 31neMeHT 1 IpocToe BEIECTBO
28 HaxoxxneHwue B ipupose, GH3NIECKHe U XUMHIECKHE
CBOMCTBa (Ha IpHMepe B3aHMMOACHCTBHS C HEMeTalla MU M OKCHIaMH
METaJlIOB
29 [IpumeHeHue, ciocoOBI MOTYYCHHUS BOJIOPOIA.
[Ipaktuueckas pabora Ne 4. [lomydueHme u cobOupaHue BOIOpOIA,
HU3Yy4EHHE ero CBOUCTB
30- CocTaB KUCJIOT ¥ COJIEH
31
Tema 5. KosimuecTBeHHbIE OTHOIIEHUS] B XUMHHU
(49
32 KonnuectBo Bemectsa. Moib. MossipHast Mmacca
33 3akoH ABorajpo. MoJsipHBIi 00BEM ra3oB .
34- Pacuérel o XMMHYe CKUM YPaBHEHHUSIM.
35
Tema 6. Boga. PactBopbl. ITonstue 06 ocHoBanusx (5
4)
36 dusnyeckue cBoiicTBa BOALI. AHAJIN3 U CHHTE3 —
METObI H3YUSHHUS COCTaBa BOBIL.
37 XuMHYeCKHe CBOMCTBA BOJIBI (PEAKINH C METaJNIAMH,

OKCHJgaMHu MCTAaJIJIOB 1 HEMCTAJIJIOB
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38 CocraB ocHoBanui. [loHsATHE 00 HHIUKATOpPAX Hudposas
naGoparopust
RELEON
Hudposoit pH. mratus c
3KHMOM; AT
XUMHYECKIX
cTakaHoB (25  mn);
MIPOMBIBAJIKA
39 Bona xak pactBopurens. PactBopsl. PactBopumMocTs npudop JUI1  OIBITOB C
BerecTB B Bozie. [Ipaktuueckas paboTa: JNEKTPUYECKUM
TOKOM; HCTOYHHUK
Ne 5. TIpuroroBieHue pacTBOPOB C ONIPEAEIEHHON MIOCTOSIHHOTO TOKa:
MaccOBOH JoJieil pacTBOPEHHOTO BELIeCTRA. npobupku — 2 mT.
POHYMEPOBAHHBIE;
JIy9UHKa; CIIIPTOBKA;
npodbku — 2 T,
HHMHLET
40 Ponb pacTBOpOB B IpHpOJIe U B KU3HH YENIOBEKA.
KpyroBopoT Boibl B IpHpoje. 3arps3HeHHe NPHPOAHbIX Box. OxpaHa u
OYMCTKA HPUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChI HEOPraHHYeCKUXCOeTHHEH U
Q1)+ 1y
41 Knaccuduxanus HeopraHn4ecKuxX coeTMHEHHH.
42- OkcuIbl: cocTaB, KiaccU(pukanus (OCHOBHBIC, KHCIOTHBIC,
43 aM(pOoTepHBIE, HECONICOOPa3YIOIIHE),
HOMEHKJIaTypa (MeXIyHApOIHAS W TPUBHAIBHAS).
ITosrydeHre W XMMHYECKHE CBOIICTBA KHCIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHJIOB.
44- OCHOBaHHUS: COCTaB, KiaccH(UKAIMs, HOMEHKIATypa(MeXayHapOJHAS Hudposas
45 ¥ TPUBHAIbHAS ), PU3HUYCCKUE U naboparopust
XMMHUUYECKHUE CBOICTBA, CIOCOOBI MOTY4eHHs RELEON
Hudposoit pH. mratuB ¢
32)KUMOM; SITh
XUMHYECKHX CTakaHoB (25
Mi);
HPOMBIBAJIKA
46- Kucnotsr: cocras, knaccudukarys, HOMEHKIIATYypa,
47 (u3nUecKre N XUMHUYECKIE CBOWCTBA, CIIOCOOBITOTYIEHHS.
Psin akTHBHOCTH METaJlIOB
48- Comu (cpenHue): HOMEHKIATypa, CIOCOOBI ITOyIeHHUs, B3aNMOACHCTBHE
49 coJiell ¢ MeTaJIaMH, KUCIIOTaMH,
IIEJIOYaMH U COJISIMH
50 I'eHeTHyecKas CBsI3b MEX/Y KIIACCAMH HEOPTaHHYECKHUX
COEIMHEHUI
51 [Ipaktudeckas padoTta: Hudposas
naboparopust

Ne 6. Pemrenue SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
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«OCHOBHBIC KJIaCChI HEOPraHNYECKUX COCIMHECHUH

RELEON

udposoit pH. mrarus c

32)KUMOM; ISTh
XUMHYECKIX
cTakaHoB (25  mu);
MIPOMBIBAJIKA.
52 KonTponsHas padora Ne 2
Tema 8. Ilepuoanmyeckuii 3aKOH M NepPHOAMYECKAs CHCTeMa
xumudecknx diemenToB [[. . Menaeneena.
Crpoenne atoma (7 4)
53 [TepBble MONMBITKY KJIaCCUPHUKAINN XUMHIECKHX
aneMeHToB. IloHATHE O TIpynmax CXOJHBIX SJIEMEHTOB (ILEJIOYHBIE U
IIEI0YHO3EMEITbHBIC METaJUIBI, FaJIOTCHEL,
HWHEPTHBIE Ta3bl) .
54 DJIeMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHBIE OKCHIBI 1
THIPOKCHIBI
55 INeprommueckuii 3aK0H ¥ MEPUOAMYIECKas CHCTEMa XHMUYECKHX 3JIEMEHTOB
. U. Menneneesa. [lepuonsl,
TPYHIBL, TOATPYIEL. PU3MUECKUil CMBICT IOPSAKOBOrOHOMEpA JI€MEHTa,
HOME POB IEPHO/A U TPYIIIIHL.
56 Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Toms
57 OnextpoHsl. CTpoeHHEe »DIEKTPOHHBIX 000JIOYeK aroMoB nepBeIX 20
XUMHYECKHX JJIEMEHTOB IIEPUOANIECKOI
cuctemsl J{. 1. Menneneena
58 XapakTepucTHKa XHMHUYECKOTO 3JIEMEHTA IO €ro MOJ0KEHUIO B
nepuonueckoil cucreme . 1.
Menneneena
59 3HaueHHE ePUOMIECKOT0 3aKOHA
U MEPUOINYECKON CUCTEMBI XUMHUECKUX JIEMEHTOB JUISI
pazButuss Hayku u mnpaktukud. J[. W. MenneneeB — yu€HbIH,
TIeIaror ¥ TpaX<JaHuH.
Tema 9. Xumuueckasi CBSI3b.
OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peakuuu (8 u)
60 DNeKTPOOTPUIATEIIEHOCTh aTOMOB XUMHYECKHIX
JJIEMEHTOB
61 WonHnast xumuyeckas cBsi3b Mudpposas naboparopus
RELEON.Iudposoii JaTUHK
TeMIepaTypbl MJIATHHOBBIH;
JIaTYHK
TeMIIepaTyphl
TEPMOIIAPHBIi
62 KoBaneHTHO-TIONIsIpHAS CBS3D Hudposas mabopatopus
RELEON
Hudposoit JATIHK
TEMIIEPATYPhI
TIJIATUHOBBIN; JIaTYUK
TEMIIEPATYPhI
TEePMOTIAPHbIN
63 KoBaneHTHO- HenoysipHas CBS3b
64- CrerneHb OKUCIICHUS

65
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66- OxucnutenbHOBOCCTaHOBUTENbHEIE — peakuuu  (OBP).  Ipomecchr
67 OKHCJICHUS U BOCCTAHOBIICHUS. OKUCIHTEIH

1 BOCCTaHOBHTEIIN.
68 Kontpomnbnas padora Ne 3




KanennapHo-temaTnueckoe niiaHupoBaHue mo xumuu 9 Kiace

2 yaca 68 yacoB

TOUKA \! POCTA

Ne Tema pasnena u ypoka KomnuuectBo Jlara Hcnonvzoeanue
4acoB MIPOBEICHUS obopydosanusn
«Touka pocma
IoBTOpenue W yriay6ieHue 3HAHHI OCHOBHBIX pa3lesioB Kypca 8
KJacca
(Bu)+lu
1 Iepronnueckuii 3axon. Ilepuoanueckas cucTeMaXUMHYECKUX 3JIEMEHTOB 1
J. 1. Menneneesa.
CTpoeHue aTOMOB
2 3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB XMMHYECKHX dJIEMEHTOB IEepBBIX Tpéx | 1
NIEPHUOJIOB, KaJusl, KalbIUs
U WX COGAMHEHHH B COOTBETCTBUH C IIOJOXKCHHEM DJIEMEHTOB B
MIEPHONIECKON CHCTEME U CTPOCHUEM
HX aTOMOB
3 Kraccuduxaimys 1 HOMEHKIaTypa HEOPraHUIECKHX 1
BEIECTB (MEXAyHApOIHAs U TPHBUAIbHAS)
4 XUMHYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCS K pPa3IM4YHBIM Kjlaccam 1
HEOPTraHMYECKHX COSTHHEHNH,
HX TeHETHYECKasi CBSI3b HEOPTaHMIECKUX BEIECTB
5 CrpoeHue BelecTBa: BUIbl XUMUUECKOM CBSI3U. 1 Hudposas
TuIbl KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTH CBOMCTB BEILECTBA OT nabopatopust
TUIA KPUCTAIUINYECKON PELIETKH . RELEON
ITucdpoBoit qaTurk TeMIepaTyphl
IIJTATHHOBBIN
6 Konrposnbhas padotaNel 1
Tema 1. OcHOBHBblIe 3aKOHO MEPHOCTH XHMHYECKHX
peakumii
(49
7 Knaccnduxanus XMMIYecKnX peaKIuii o 1
Pa3IHYHBIM IPU3HAKAM.
8 IToHsATHE O CKOPOCTH XHMHYECKOH peakumuu. [IOHATHE O TOMOreHHBIX WU 1 ITucdposas mabopaTopust
TeTEPOreHHBIX PEaKIHUIX . RELEON
Hudposoii natunk
TeMIIepaTypHIIIATHHOBBII
9 IMonsATHE O XMMHYECKOM paBHOBeCHH. DaKTOPHI, BIHSIONINE HA CKOPOCTh 1 ITudposas
XUMUYECKOH peaKIuH HIIO0JI0KEeHHE XHMHIECKOTO PaBHOBECHS . naboparopus
RELEON
Hudposoii natunk
TeMIIepaTyphl
TIJIATHHOBBIN
10 MexaHn3M OKHCIUTETbHOBOCCTAHOBUTEIBHBIX PEaKIMil (JIEKTPOHHBIN 1
OayaHC OKUCIIUTENBHO-
BOCCTaHOBHUTENb HOU PEaKIHN).
Tema 2. DJIeKTpoJUTHYeCKAsT THCCONHALHUS.
XuMHYecKHe PeakIHi B PacTBOpax
(CRY
11- Teopust 3IEKTPOIUTHIESCKON JUCCOLUMALMU. DJICKTPOIUTHI U HEINIEKTPOIUTHI. 2 Hudposas
12 KaTnonsl, aHnOHBI. MeXaHN3M JMCCONM allu¥l BEIIECTB C PA3IMYHBIMU BHAAMHU naboparopust
XUMHUECKOi cBsi3H. CTeneHp aucconuanuy. CHIbHBIC U clalble AJIEKTPOIUTHI RELEON
Hudposoii JATYUK

DJIEKTPOIIPOBOAHOCTH
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13- Peakuuy HOHHOrO OOMEHA, YCIOBHMS HX MPOTCKaHHUs. VIOHHBIC ypaBHEHHUS Ludposast
14 peakuuii. nabopaTtopust
RELEON
ITudposoit JATYUK
9JICKTPOIPOBOAHOCTH
15- XUMHYECKHEe CBOWCTBA KHCIIOT, OCHOBA HUIl M COJICHB CBETE MPEACTABICHHI 00
16 JNEKTPOIUTUUECKON
JICCOLMALIMH
17 ITonsaTtue o ruaponu3e Cone.
18 IMpaxtiueckas pabora Ne 1 Pemenue ITucdposas
9KCIIEPHMEHTAIIBHBIX 3a/[a4 [0 TeMe naboparopus
RELEON
Hudposoit JATYHK
UEKTPOIPOBOHOCTH

Tema 3. O01masi XapaKTePUCTUKA XUMHYECKUX

ynemeHToB VIIA-rpynnsl. Fanorenst (4 1)

19 OO0uiasi xapakTepucTHKa rajioreHoB . OCOOCHHOCTH CTPOCHHS aTOMOB 3THX
JJIEMEHTOB, XapaKTEPHbIE IS
HUX cTeneHu okucieHus. CtpoeHue u (pu3nuecKuecBONCTBA MPOCTHIX BEIIECTB —
rajloreHoB

20 XuMHUYeCKHe CBOWCTBA Ha TMpuMepe xiopa (B3aUMOAEHCTBHE C
MeTaJIaMH, HeMeTaJlIaMHy,
mienoyamu). Xnopoogopod. ConsiHasg KHUCIIOTa, XMMHUYECKHE CBOWCTBA,

HOJIy4YCHHUE, IPUMEHEHHE.

21 DusnonaoruuecKkoe 1eHCTBUE XJI0pa U Hudposas
XJIOPOBOAOPOAA HA OpraHM3M 4YeJOBeKa. BaxkHeiliime XmOpuasl # HX nabopaTopust
HAXOK/ICHHE B IPHPOLIE . RELEON

22 Ipaktiyeckas padbora: Hudposas

mabopaTopus
Ne 2. TTosy4eHne COSIHON KUCIIOTHI, H3y4IeHHE e€CBONCTB RELEON
Tema 4. O0mas XapaKTepUCTUKA XUMHYECKHUX dJieMeH- ToB VIA-rpynnsbl.
Cepa u eé coelMHEHUS
(59)

23 O6mras xapakTepucTrKka 31eMeHToB VIATpymmsl. OcOOeHHOCTH CTPOEHUS
aTOMOB 3THX DJIEMEHTOB,

XapaKTepHBIC JIS1 HUX CTCHICHN OKHCICHUS

24 Crpoenue 1 pU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOPOJia 1 CEPHI.

AJUTOTpONHBIE MOJUGHKAIIMY KHCIOPOAa M cepbl. XUMHUUYECKHE CBOWCTBA
CepBI.
CepoBoopos, cTpoeHue, GU3HIECKUe 1 XUMUIECKUE
cBoifctBa. OKCHIIBI CephI KaK NPEACTaBUTEINKHCIOTHBIX OKCHIIOB
25 CepHas kucnota, hpusnyeckue Hudposas
nmadopaTopus
M XUMHYECKHE CBOWCTBa (00lIME KaK TNPENCTAaBHTENS Kiacca KHCIOT | RELEON
crenupuIecKre), NpUMEHEHHe
Iudposoit JIaTYHK
IJIEKTPOIPOBOIHOCTH
26 XHUMHYECKHE PEaKLIHUH, JICKAIME B OCHOBE IPOMBIIIICHHOTO

crocoba MoITyYeHust CepHOI
KuCI0ThL. CoMU CepHO KHCIIOTEL.
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27

Haxoxxnenue cepsl u e€ coeauHeHUH

B IIpUpoOxae. Xumuueckoe 3arpsi3sHCHUE Opr)KaIOHICI;'I Cpe€abl COCAMHCHUAMU CEPBI

(KHCJIOTHBIC TOXK/IH,
3arps3HeHMe Bo3/lyXa H BOOEMOB), CIIOCOObI EroNpeI0TBPAILEHHS]

Tema 5. O0masi XapaKTepuCTUKA XUMHYECKUX
3eMeHTOB VA-rpynmnsl. A30T, ocop u uxcoenunenus (7 1)

28

OO1ast XxapakTepucTUKa 37eMeHTOB VArpymmsl. OCOOEHHOCTH CTPOCHUS
ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe Ul HUX CTEIIeHN OKUCICHUS

29

A30T, pacpocTpaHeHHe B IPUPOJE, GH3UIECKUe U
XUMHYecKue cBoiictBa. Kpyrosopor a3ora B pupose

30

AMMmuak, ero (H3MYeCKHEe W XHMHYECKHE CBOWCTBA, MOJIydYCHHE U
npuMeHenne. Coau aMMOHHMS, UX
¢u3nUeckue 1 XUMHUIECKUE CBOIICTBA, IPHMEHEHHE.

Ipaxtiyeckas padora Ne 3. [TosydeHne aMMuaKa,u3ydeHue ero CBOUCTB.

31

AsoTHas Kuciora, e€ (Qu3MYecKHMe M XHMHYECKHE CBOWCTBAa (0OmIme Kak
MPEACTABUTEINS KJlacca KUCIIOT

u cremduyeckue). Vcrnonb30BaHWE HHUTPATOB M COJEH aMMOHHS B
KavecTBe MUHEPATBHBIX yIOOpeHHI

Hudposas
nabopaTtopust
RELEON

Hudposoii
JIIEKTPOIIPOBOIHOCTH

JTATYHK

32

XUMHYECKOE 3arpsi3HEHHE OKPY’KaroLIeH Cpellbl COEUHEHUAMH a30Ta
(KHICIIOTHBIC JOXK]IH,
3arps3HeHHe BO3/y Xa, IOUBBI U BOIOEMOB

33

®docdop, autorponHbie Moaudukauu Gocdopa,
(bu3HUECKHe U XUMHIECKHE CBOUCTBA

34

Oxcun docdopa(V) u dochopHast kucnora, HU3NUECKHE U XUMHUYCCKHIE
CBOICTBA, ITOJTy4YEHUE.

HUcnons3oBanue GochaToB B KauecTBe MHHEPATbHBIX yI0OpeHuii. 3arps3Henue
TIPUPOTHBIX BOJOEMOB

¢doccharamu

Tema 6. O01mas XapaKTepHCTHKA XHMHYECKHX dJieMeHTOB IVA-rpynnel.
Yriiepoa u KpeMHUIT MMX COeJMHEHHsI

Bu)yt+1

35

VYraepon

36-
37

Oxcunsl yrieposa, ux GU3H4ecKue 1 XUMUYECKHe
CBOMCTBA.

38

VYrosabHas KUCIIOTA U €€ o, uX pusuueckue u
XMMHUECKHE CBOICTBA, OJIy4eHHE U TPUMEHEHUE.

39

IepBoHavYaIEHBIE MOHATHS 00 OPraHUYECKIX

BEIIeCTBaX KaK O COEJMHEHUSX YIrIepoja: OCOOCHHOCTH COCTaBa M
crpoenus. [Tousarue o

OHMOJIOTMYECKH BaKHBIX BEIIIECTBAX: JKHPAX, OeNKax,

40

Kpemnwit, ero ¢pu3nueckue 1 XMMHIECKUE CBOICTBA, MOydYeHUE U IPUMEHEHHUE.

41

IMpakTnueckas pabora Ne 4 TlomydeHne yrieknucioro
raza. KauecTBeHHas peakuys Ha kKapOOHAT-HOH

udposas
nmadopaTopus
RELEON

Hudposoii
JEKTPOIIPOBOJHOCTH

ATYUK
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42 Tpaktuyeckas padara Ne 5 Pemenne Hudposas
9KCIIEPUMEHTANBHBIX 32124 110 TeMe «Hemeramby. nmaboparopus
RELEON
ITucdposoit JATYUK
9JIEKTPOIPOBOAHOCTH
43 KounTtponbHas pabota
Tema 7. O6ume cBoiicTBa METANIOB
(49
44 OO6mast XapaKTepHUCTHKAa XUMUUYECKHX JJIEMEHTOB — METAUIOB HAa OCHOBAaHUH
HX TIOJIOXKEHHUS B IEPUOAMIECKOH CHCTEeMe XMMHIECKHX dIeMEHTOB [ .
W . MenneneeBa u CTpOEHUsI aTOMOB
45 CrtpoeHHe MeTauIOB. Merautndeckas CBSI3b M MeETaUInYecKast
KPHCTAJUIIYECKas permeTKa.
DIEKTPOXMMHUUECKHUI PsJI HANIPSKEHUH METaIIOB
46 DuznyecKue 1 XMMUYECKHE CBOMCTBA METALIOB .
47 O06uime cnocoObl nosryyeHus Merauios. [lonsTue o
KOPPO3HH METAUIOB U OCHOBHBIE CIIOCOOBI 3aIUTHI OT KOppo3uu. CruiaBbl
(cranb, 4yryH,
JIOPATIOMUHUI, OpOH3a), NX IPHUMEHEHHE B OBITY HIIPOMBIIUICHHOCTH
Tema 8. Ba:kneiimme MeTaIbI H HX COeTHHEHUS
(16 u)+ 2
48 Ilenounsle merayuisl. IlonokeHHE B IEPHOJUYECKOH CHCTEME XHMHYECKHX
anementoB [I. . Menaeneesa,
cTpoeHue aToMoB. Haxoxxnenue B mpupoze .
49- Du3nyYECKHe U XUMUYECKHIE CBOICTBA (Ha MpUMepe
50 HaTpUs U KaJus
51 OKCHABI M THIPOKCUIBI HATPHS U KaJIHs
52 ITpyMeHeHNe MIeT0YHBIX METAIIOB ¥ MX
COEUHEHNH.
53 [leno4yHo3emMenbHBIE METAUIBl MAarHUN M KajblMi, cTpoeHue aToMoB. ITonoxe
HUE B IEPUOJNYECKON cucTeMe XMMHUUe cKux aiemenTos . M. Menaeneesa.
Haxoxxnenue B npupoze
54- Du3nyecKre 1 XUMUYECKHE CBOWCTBA KaJIbLHS 1
55 MarHus
56 BaxHeiime coeiMHeHNs Kaablust (OKCHI,
THAPOKCH]T, COJIN).
57 XKectkocTh BOABI M CIOCOOBI ee ycTpaHeHus. [Ipaktuueckas padora Ne
6. J)KEcTkOCTb BOABI U
METO/IBI €€ YCTpaHeHUs
58 AJTFOMHUHUIA.
59- Ddusnueckre ¥ XMMHYECKHE CBOHCTBA. AM(OTEpHbIE
60 CBOIfCTBa OKCHIAa M THAPOKCH A
61 Keneso. Iudposast
nmadopaTopus
RELEON
IucdpoBoii faTUNKIABICHUS
62 dusnyeckue 1 XMMUYECKHE CBOMCTBA XkKese3a
63 Oxcuibl, rTMAPOKCH B U comu xkenesa(1l)

u xene3a(Ill) .
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64

Ipaktuyeckas padora Ne 7. PemeHne sKCriepHMEHTANIBHBIX 3a1a4 10 TeMe
«Metamibny .

Hudposas
nabopaTtopust

RELEON

Hudposoii aTYNKIABICHUSL

65

KontponbHas pabota Ne3

Tema 9. Bemecrsa u MaTepHuaJIbl B (KU3HHY€E/I0BEKA

3w

66

Hogsrie MaTepuajibl U TEXHOJIOTHUH. BemectBa u MaTte€puajibl B
HOBCGHHCBHOfI JKU3HH YEIIOBEKa. XUMUS 1 310POBLE.

Bbe3omacHoe ncmonb30BaHne BEIIECTB U XPIMPI‘{BCKPIXpeaKHI/Iﬁ B 6LITy.

67

[puposHble HMCTOYHHKH YIJIEBOAOPOAOB (Yrojib, NPHUPOAHBIA ra3, He(Th),
MPOYKTHI UX NEepepaboTKy,
HX POIb

B 6BITy 1 IIPOMBINIIEHHOCTH

68

OCHOBBI 9KOJIOTHYECKOH IPaMOTHOCTH. XHMHYIECKOe
3arpsi3HEHHE OKpYyKaro e  cpensl  (IpenesbHO  JIOMyCTHMAst
KoHIeHTpanus Bemects — [1JIK).

Ponp xumun B PEUICHUN SKOJIOTHICCKUX l'[pO6J'I€M
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JlabopaTophsbie paboTsl 8 kinacc [Ipaktudeckas padbora Ne 1. «M3yueHue CTpoeHUS TIIAMEHI

Teopernueckas yactb: ['opeHHEe — CIIOKHBIH IPOLECC, CONPOBOXKAAIOLIMICS BBIJCIEHUEM >HEPIuH, Kak
IIpaBUJIO, B

BUJE TEIUla M CBeTa. Pa3nmyaloT TOMOr€HHOE TropeHue (Hampumep, Ipu paboTe ra3oBOMl TOpENkKH), U
reTeporeHHOe ropeHue (HalpuMep, FTOpeHue CIupTa U CyxXoro roprouero). B paccMoTpeHHBIX pumepax niams
MMeeT CXOJIHOEe CTpOeHHE. B HEM MOYKHO BBIIEIUTH TPU YACTH.

BHyTpeHHuii KOHyC TEMHOTO IBeTa (B Clly4ae ra3oBOM TOpENKU CHUHEro I[BETa) C HU3KOW TeMIeparypoil ~
300—500 °C. 3aech NpOUCXOIUT UCTIAPEHUE U Pa3I0KEHNE TOPIOYET0o BEIIECTBA.

CpenHuil BOCCTaHOBUTEIBHBIN KOHYC COCTOMT U3 CMECH BO3]lyXa M IOpsILEro rasa. 31ech 1oJ| BIUsHUEM Oojiee
BbIcOoko Temneparypsl (1500—1800 °C) npoayKTbl UCHapeHUs] U pasioKEHUsl TOPHOYMX BEIIECTB aKTHBHO
pearupyroT ¢ kuciopopoMm. Ecim yacte yriepoga octaércsi cBOOOAHOH, TO €ro Menbyaillliie YacTHLIbI
pacKasoTC W MPUAAIOT TUIAMEHH SIPKOe CBEYECHHE. DJTa 4YacTh IulaMeHu Oorara yrapHeiM razom CO —
CWJIBHBIM BOCCTAHOBUTEJIEM, I03TOMY €€ Ha3blBalOT BOCCTAHOBUTENbHOH. Touka HauOosee BBICOKOH
TeMIIepaTypbl HAXOJUTCS Ha OCTPHE BOCCTAHOBUTEIILHOTO KOHYCA.

BremHuii OKUCIUTENBbHBIH KOHYC OOpa3yeT HEBHJIUMYIO OO0OJIOUKY, OKpPYXKAIOUIyl Iuiams. 371ecCh MO
BIIMSIHUEM 3HAYHUTEIHLHOTO IPUTOKA KHCJIOPO/Ia BO3/1yXa HPOUCXOIUT MOJIHOE OKMCIIEHHE FOPIOYEro BEIIECTBA JI0 CO2 u H2O (Ipy TOPEHUH CYXOTO

TOPIOUETO Ha OCHORE YPOTPOIMN® ragke obpasyercs N2). Ilpu 5TOoM 0OCTaéTcs M30OBITOK KHMCIOPOAA, KOTOPHIA MpH

BBICOKOH TEMIICPAType O6J'IaI[3.GT BBICOKOH OKHWCIIMTEIIbHOM AKTUBHOCTBIO, ITO3TOMY BHCIIHSASA YaCTh IJIaMCHHU
Ha3bIBACTCS OKUCIIMTCIIFHOM. I/ICHOJII)?,YH, noaayB BO3yXa, MOXKXHO YBCIUYUTH TEMIICPATYPY IJIIAMCHHU.

IIpakTHyeckas 4acThb. I_IGJ'IB OIIbITA: U3YYUTH CTPOCHHUC INIAMCHU, OIPCACIUTHL TEMIICPATYPy B PA3HLIX €ro
30HaxX IpH UCIOJb30BaAHUHA PA3JIMYHBIX UCTOYHUKOB TCILJIA .

Ilepeueny Oamuukosé yughposoii nabopamopuu: NATYUK TEMIEPATypbl TEPMOMApPHBIN. /JononHumenvHoe
000pydosaHue: TATUB C 3aKUMOM; JIepKaTeb Il MpoOUPOK; CIIUPTOBKA . Mamepuansl u peakmugul: COUPT
STHJIOBBI; CyX0€ rOproYee; CBeya.

Texnuka 6ezonacnocmu:
1. . Pabora cBsi3aHa C OTKPBITHIM IITAMEHEM — OEPErHTeCh 0XKOTa.
2. . Tepmomapa mocse U3BJI€UYCHUs U3 TNIAMEHHU OCTBIBACT HE cpa3y — Oeperurech oxora. 3.B cimproBke
COJICPYKHUTCS TOPIOYAST HKUIKOCTb.

HHcmpyKL;wz K 8bINOJIHEHUIO.

1.IToaxntounTe BBICOKOTEMIEPATYPHBIM JaT4MK (TepMomapy) K pEerucTparopy /MAaHHBIX (KOMIBIOTEPY).
3akpenure JaT4UK B LITATUBE TaK, YTOOBI €r0 KOHUMK Kacaycsi GUTUIISI CIIUPTOBKH .

2 . Baxrure ciimpToBKy. Koryma moka3aHusi CTaOWIIH3UPYIOTCS, 3alMININTE 3HAYCHHUE TEMIIepaTyphl Ha cXxeme
namenu (puc. 1).

3.IlepemeraiiTe 1aTyuK TEMIIEPATYPHI B CICAYIOUIYIO TOUYKY TUIAMEHH B COOTBETCTBHM CO cXeMou. J[jis 3Toro
ocnabnsiite MypTy U nepememnaiite e€ (BMecTe ¢ JIANKOW W AaTYMKOM) B HYKHOe MecTo. Korma mokazanus
CTaOMIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAUYEHUE TEMIIEPATYPhI B COOTBETCTBYIOLIEH TOUKE HACXEMY .
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4 . Tak u3MepbTe TEMIEPATYPy BO BCEX TOUKAX INIAMEHH, OTMEUEHHBIX HAa CXEME .

5 . [loBTOpUTE NEHCTBUSA COCBEUON M CyXUM TOPIOYUM.
6.00parute BHuMaHue! IIpu HM3ydYeHUH CTPOCHHS IUTAMEHH CYXOro Troprodvero wucrmoibdyercs 1/4 wyacth
tabnerku. Kycouek roproyero noMeniaroT Ha KepaMU4ecKyto TIUTKY.

Puc. 1. Touku u3mepeHus TeMiepaTypsl miamMeHu / . BHecuTe B miaMs CIMPTOBKY HA MOJIMHHYTHI IPOOHPKY.
W3BnexuTe MpoOUPKY U3 IUIAMEHH U PACCMOTPUTE €€ IOBEPXHOCTb.

8 . IloBToputre ombIT co cBeuol. Kakoro mBera oOpazoBaics Hanér? Uto »To 3a BemecTBo? Pe3ymbrarhbl
HU3MEepeHUI/HaOII0ICHII

Hcroynuk Temnepatypa Temnepatypa B cpenneit Temnepa UYro obpamoBepxH
TEILIOThI OKOJIO 4acTH IIAMEHU TypaB TPOGHPK
No ¢utHst BepxHeit
- (Kycouka 4acTH
TOPIOYEro) IUIAMEHH
1 CriupToBKa
2 Cseua
3 Cyxoe
roprouee
Bvi6oowi:

B BbIBO#ax yka3zarb, KaKOW MCTOYHMK TEIUIOTHI IIPEAMOUYTUTENBHO UCIIOJIB30BaTh B XUMUUECKOH J1aboparopun
U [104eMy .

Koumponvhvie sonpocwi:
1 . Kakoit MCTOYHUK TJIaMEHH OBLT MCIOIb30BaH? 2 . Kakas yacTh mIaMeHH caMasi Topsiaas?

3. J1o kakoi MakCHMaJIbHOM TeMmepaTypbl yaaércst mporpets Tepmonapy? 4 . Uto ropsiuee — HEHTp TUTaMeHH
unu kpas?

1. .TIlouemy cnupTOBKa FOPUT MOUYTH OECIIBETHBIM IUIAMEHEM, a cBe4a — CBeTAIMM? MOXHO JIn
HCI0JIb30BaTh CBEYM B JaOOPATOPUU BMECTO CIIUPTOBOK?

2. . Kakue nmpoayKThl ropeHUsI OJJUHAKOBBI Y CHUPTOBKH U cBe4uH? 7 . 3ajanue i moarotoBku k ['MA,
BIIP

ITpu HarpeBaHMM TBEP/BIX BELIECTB B MPOOHPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKU M HarpeBaThb Ty 4acTh,
r7ie JIKHUT BEIIEeCTBO; 2.3aKPENUTh NPOOMPKY B IUTATUBE W HArpeBaTh Ty 4YacTb, TJE JIEKUT BEILIECTBO;



3.B3iTh NMPOOUPKY B DPYKH, HPOTPETh BCIO MPOOHPKY, a
3aTeM Ty 4YacTh, I/I€ JISKUT BEIIECTBO; 4.3aKPEeNUTh MPOOMPKY B IITATHBE,
IPOTPeTh BCIO MPOOHPKY, a 3aTeM Ty 4acTh, I/ie JekKHUT BemecTBo . (IIpaBuibHbIHA
oTBeT: 4 .)

8.3anmanue s pa3BUTHS (QYHKIIMOHATLHOM IPaMOTHOCTH

B xuure Maiikna ®@apanes «Vctopusi cBeuw» aBTOP OMMCHIBAET OIBIT, KOTOPHIA OH
JEMOHCTPUpPOBAJ Ha CBOUX JEKUUSX. B miaMs cBeuyd OH MOMEIal H30THYTYIO
CTEKJISIHHYI0 TpYOKy. OIUH KOHel TPYOKH OIlycKaycs HeNalneko OT (puTuisi, BTOpPOU
BBIBOJIWJICSI HA HECKOJIBKO CAHTHMETPOB OT IIaMeHU. Uepe3 HeKOoTopoe BpeMsi K KOHIY
TpYOKH TOIHOCHIN TOpAlIlyl0 nyuuHy. [losiBisinoch miaamsi, KOTOpoOe€ CyIIECTBOBAJO
OTJIETILHO OT IJIaMeHU cBeur. Kak MOXHO OOBSICHUTH 3TO siBJIeHHE?

Otget: B 3T0i1 yacT TuIaMeHU POUCXOUT HcmapeHue nmapaduna. [laper napadunra Ha
BO3/1yX€, IPUIIOHKUTAHUU, 3arOPAKOTCSL.

Puc. 2. OnmIT ¢ Ij1aMeHEM CBEYH

JeMoHCTpanuOHHBI dKcniepuMenT Ne 1. «Bwidenenue u
noznowenue menia —npu3HaK XuMu4ecKoll peaKyuuy

Teopernueckas yacte. PabGora mpoBoauTcss mpu u3ydeHUu Tembl «lIpU3HaKM XUMHUYECKHX

peaKkuuii».
Brinenenne n

MIOTJIONIEHUE TEIUIOTHI, N3MEHEHHE OKPACKH PAacTBOPOB WIIM BEIIECTB, BBIIEICHUE Tra3a
SBJISIIOTCS. OCHOBHBIMHM TNPU3HAKaMU XMMHUYECKMX peakuui. Takxke HMeeT CMBbICI
MOBTOPUTH pabOTy MTPH BBEJCHUN TTOHSATHS

«TeTI0BOM 2P PEKT peakuum .

[Ipaktrueckas vacth. [lenp pa®OThI: MPOAEMOHCTPUPOBATH BBIJCICHUE W TOTJIONICHUE
Teljga MpU XUMHUYECKUX peakiusx. CBs3aTh NOKa3aHUS JaTydKa TEMIIEpaTyphl C
OCsI3aTEIbHBIMU OLTYIICHUSIMH.

Ilepeuensy oamuuxos yughposou 1abopamopuu: AATIMK TEMIEPATYpPhI ITIATUHOBBIN.

Hononnumenvrnoe o0bopydosanue. nBa XuMuueckux crakaHa (50 mu), mpombIBajiKa c
JUCTUILTUPOBAHHOMBOION, CTaKaH ISl CJIMBA OTPaOOTaHHBIX PACTBOPOB.

Mamepuaner u peaxmugul. aTIOMUHHAEBAs] POBOJIOKA WU TpaHyibl, 20%-HbIi pacTBOp
runpokcuaa Harpus NaOH, 10%-wbiii pactBop ykcycHoit kucinorsl CH3COOH,
runpokapoonar Harpus NaHCOS .

Texnuxka oOezonachocmu: 1 .Paborath B oukax. 2.TpeGyercs coOmoaeHHe Mep

TOUKA \!POCTA
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6€301acHOCTH U paboTe CrUIPOKCUIOM HATPHUS U HarpeBaTeIbHBIMU IPUOOpaMHU.

HUncempykyus k evinonnenuro: 1.B xumMuueckuid ctakan Haneite pactBop menoun NaOH.
N3mepswTe ero Temmeparypy. [loMecTuTe rpanyIibl WK TPOBOJIOKY ATFOMHHHUS TaK, YTOOBI
HaJ HUMH OcCTaBalyicsi ciod xuakoctu. Korma Haunércs peakuus, oOpaTHUTe BHHUMAaHUE
IIKOJILHUKOB Ha BBIJIEJICHWE Ta3a WU YyBeluuyeHue temreparypbl. JKenartenbHo (eciu
peakuus UAET HE CIUIIKOM OypHO) HMPONTH IO KJIacCy M JaTh IIKOJIbHHKAM IOTPOraTh
CTaKaH, 9YTOOBI yOSIUTHCS, UTO €T0 COACPKUMOE pazorpenoch. OTMEThTE MAKCUMAIILHYIO
TeMreparypy pactBopa. [lonydeHHbIi pe3yabTaT 3aHecuTe B TaOIUILY .

2.TIpomoiiTe 1aTYHK TeMIEPATyphl BOAOH. B cTakan HaneiiTe yKCYCHYIO KHCIOTY
Ha 1/3 o BeicoTe.I3MephTE

HeGonpmmMu TOPIUSAMHE  HACBINTBTE TUAPOKAPOOHAT HATPUS, TMOMEUINBAS JATYUMKOM
temreparypbl. OOpaTuTe BHUMaHHE IIKOJIBHUKOB Ha BBIJCNEHHWE Tra3za - MPU3HAK
xuMuyeckon peakiuu. I[locmoTpure, Kak wu3MeHsieTcs Temreparypa. OTmeTsTe
MHUHUMAIIBHYIO TEMIIEPATYPY PacTBOpA.

[Tosmy4yeHHBbIH pe3ynbTaT Y4eHUKU 3aHOCAT B Tabauiy. Pe3ynbraTsl u3mMepeHuii /Ha0mo1eHui

Peampy}oume BEOICCTBa Hauanpaas TeMIeparypa MakcumaibHas/ MUHUMaJIbHAs Beinenen

pacTBopa TeMIepaTypa pacTBopa TEIUIOTHI

PactBop 11e1041 ¥ IIFOMUHHHA

PacTBOp yKCYCHOI KHCTIOTHI M

conga

Bv1600v1: Yka3aTh MPU3HAKH XUMUYECKUX PEAKIHHA.
Koumponvnvie sonpocbwi:

1. .IlpuBeaute npuMepsl peakuii, IPOTEKAIOIUX C BbIIEICHUEM TEIUIOTHI.

2. Jlns monydeHWs HETameéHOH W3BECTH MeEN MPOKAJIMBAIOT IPH BBICOKOW
temneparype. K kakoMy Tuily MOKHO OTHECTH 3Ty peakuuro? 3.3agaHue A
noarotoBku k 'NA, BIIP: Tonbko XuMHUYeCKUE SIBICHHUATICPEUYUCIICHBI B TPYyIIIIE:

1.T'opeHne cBeuM, BBINAJCHUE JOKICBBIX Karelb, KumeHue Boabl 2.CkucaHue
SI0JIOYHOTO COKa, CKUCAHHME MOJIOKA, pacTBOpeHue Meia B ykcyce 3.TasHue cHera,
TUIaBJICHHE CBUHIIA, IPOTyXaHUE KypHHOTO sita 4.00pa3oBaHue TyMaHa, TOPECHUE
OCHTaJTbCKOW CBEYH, TOPEHHUE MTPUPOTHOTO Ta3a

JleMOHCTpPAaMOHHBIH 3KcriepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKMpusecKum moKom»

Teopernueckas yacte. [lepen Hauanom paboThl cieayeT OOCYIUTh CO IIKOJIbHUKAMU
BOIIPOC: MPOCTBIM HJIM CIIOKHBIM BECIICCTBOM ABJISICTCA BOAA. ITocne BBIIBMXKCHUA
yYalIUMKCST Pa3IMUHBIX TUIOTE3 YYUTENIb MPOCUT MNPEAJIOKUTh BapHUaHThl UX
JKCIIEPUMEHTAIIBHON TPOBEPKH.

OOBIYHO JTaHHBIN OMBIT PEKOMEHIYIOT IPOBOAUTH B Mpubope I'opmana, ycTpolicTBO
KOTOPOTO SIBJISIETCS JTOCTATOYHO CIJIOKHBIM JUIsI BOCBMHUKJIACCHUKOB. YJJ00HEE €ro
IIPOBOJIUTH B NMPHOOpE Ul ONBITOB C NEKTPUUECKUM TOKOM, UCIOJb3Yys B KAUECTBE
anekTposuta 10%-HBI pacTBOp THIAPOKCHIA HATpUsl M CTajbHble (JIydlle
HUKEJEBbIE) 21eKTpoibl. Bo n30exkaHne BClieHMBaHUS pacTBOPA MPHU JEMOHCTPALUU
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K DIJIEKTPOJIUTY CleAyeT H00aBUTh STWIOBBIA crupT (Ha 4 o0béMa pacTBOpa
anekTponuta 1 06béM 95%-HoropacTBOpa cupTa) .

[IpakTuyeckas yacte. Llenb paboTel: chopMUpOBaTH IPEACTABICHUS Y YUAIIUXCS
00 aHanw3e CIOXKHBIX BEMIECTB M M3MEHEHUU MOJICKYJI CIIOKHBIX BEIIECTB B XOJIC
XUMHUYECKUX PEAKLUH.

Hononnumenvnoe 060pyoosanue. TPUOOP IUIL ONBITOB C AJIEKTPHUECKUM TOKOM;
HUCTOYHUK TIOCTOSHHOTO TOKAa: MPOOMPKM - 2 MIT., NPOHYMEPOBAaHHBIC, ITyYHMHKA;
CIUPTOBKA; MPOOKK — 2 IIT, TUHIIET .

Mamepuanvt u peakmuswt. ciupT ATHIOBBIN, 10%-HBII pacTBOp MIEIOYH.
Texnuxa 6ezonacnocmu. Pabotate B oukax. TpeOylooTcs crHelHalbHbIE MEpBI
0€30MacHOCTH U PabOTE CTUAPOKCUIIOM HATPHS .

Hnucmpykyus  k  evinoanenuro:  1.3allONHUTE  DIEKTPOJIUTUYECKYIO  BaHHY H
JE€MOHCTPALlMOHHBIE  MPOOMPKH PACTBOPOM  IJIEKTPOJIMTA  3apaHee, [0  YpOKa.
2.IlpogemMoHCTpHpyiTE NPUOOP YydalUMCs, OOBSICHUTE €ro YCTPOHCTBO U BKIIIOUYMTE
ITOCTOSIHHBINA 3JIEKTPUYECKHUM TOK.

1. HaOmnromaercs BblieI€HUE ra30B Ha 3J1eKTpoax npudbopa. O6paTuTe BHUMaHKUE
y4daluxcs Ha TO, YTOOAUH U3 ra30oB BbIIEISAETCSI UHTEHCUBHEN M 3aHUMAET B
1Ba pa3a 0oJbIINNA 00BEM IO CPABHEHHIO CO BTOPHIM Ia30M.

2. OG6cymure HaOmOJaeMble TPU3HAKA XUMHYECKOW pEakIuu, CHAelanTe
IPEIINOI0KEHN O TOM, B KaKUX IPOOUpPKaX HaXOAATCA KHCIOPOJ U BOJOPOL.
DNEeKTpONN3 MPEKpaTUuTe, KOoraa B MpoOdupkax Habepércs okoo 6 Mt Bomopoa
1 3 MJI KUCIIOpOAa .

3. OOpaTtuTe BHHMaHME Ha pa3lIu4yHble 00BEMBI COOpaHHBIX Tra3oB. [Ipobupku
IUIOTHO 3aKpOHTe MpoOKaMM MOJ CJOeM 3JeKTposiuTa. Tieromed JyduHOM
OTNpeAeNIUTe HAaJU4YME KUCIOpOoJa B NMpOOUpKe, TropsAlleil JydHMHOH MOJOXKIUTE
Boztopo. [IpemnoxxuTe yyamumces 3aHECTH pe3yabTaThl HAOMIOIEHUH B TaOIHILy.
Pesynbrarer HabmoaeHUH

Howmep npobupku O06béM raza Haszpanue raza

1

2

Bv1600b1: OTpa3uTh, 4TO MPOMCXOIUT C MOJICKYJIAMHU CJIOKHBIX BEIIECTB B XOJI€ XMMHUYECKOMN
peaKIvH.

Koumponvuvie gonpocei: 1.MOXHO JH 1O BHEIIHEMY BHIY OTJIHYUTH a3 BOJOPOJA OT rasa
kuciopona? 2

Kakune gacTuiibl COXpaHsIOTCS B XOJI¢ MPOTEKAHHS PEAKIIMU PA3JIOKEHUS BOJIbI, a KaKUe
paspymratorcsi? 3 .Kakmokaszare, 4TO B COCTaBe caxapa COIEpKaTcsi aTOMBI yriiepoa?

4 3amanue nns noarotroBku k ['MA, BIIP. Ilpu coOupanuu ra3oB HUCHOJB3YIOT
puOOopBkI, MpecTaBiIeHHbIe HapucyHKe. C MOMOIIBI0, KaKUX M3 YKa3aHHBIX MpHOOpoB
MOKHO cobupath Bogopoa? OO0OCHYITE CBOW OTBET, UCXO/S U3 CBOIMCTB TAHHOTO Ta3a.

Puc. 7. ITpuGops! 1y1st cobupaHus razoB
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JlemoHCTpannoHHBIN YKcriepuMeHT Ne 3. «3aK0H COXpaHEHUSI MACChl BEIIECTBY

Teopernueckass dyacth. [lpu wu3yueHHMM JaHHOH TeMBbI IeIeCOOOpa3HO  CO3/1aTh
IPOOJIEMHYIO CUTYaLUIO, JUISIpa3peIeHHs]

KOTOPOH ydJalyecs BBIIBHTAIOT TUIIOTE3bI, TPEOYIOIIHE SKCIEPUMEHTAIBHON MPOBEPKHU.
[lpu oOcyxneHHHM TPEUIOKEHHBIX BAPHAHTOB IPOBEPKU BBIABUHYTHIX THIOTE3
BOCBMHUKJIACCHUKH TIPEAJIAaraloT pPa3MYHbIe BapUaHTBl KOHCTPYKUUH HPHUOOPOB, T.C.
HPOSIBIISIIOT TBOPYECKYI0 aKTHBHOCTb, B XOJI€ KOTOPOH IMPOMCXOAMT MEPEOCMBICICHHUE
proOpeTaeMbIX 3HAHUH.

Ha ypoke yuwammecs y3HaioT o paborax M. B. JlomonocoBa u A. JlaBya3sbe,
MOCBAMIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHWs MAacChl BEUIECTB, (OPMYIHPYIOT 3aKOH,
IPUXOAAT K BBIBOAY, YTO Macca BEIIECTB B XOJA€ pEaKkUMU JOJDKHA OCTaBaThCs
MOCTOSIHHOM. J[0OMBIIMCH TOHUMAHUS JAHHOIO TE3UCa, YYUTENb JAEMOHCTPUPYET
9KCIIEPUMEHT .

IIpakTHyeckas 4acTkb. HCJ'IL pa6OTLII OKCIICPUMCHTAJIBHO JOKAa3aTb 3aKOH COXPAHCHUSA MACCHI

BCIICCTB .

Hononnumenvnoe 060pyoosanue. BeCbl TEXHOXHMHUYECKHE WM DJICKTPOHHBIC;, CBeEYa,
KoJ10a TIocKomoHHas 250MiT; JI0KKa [T COKUTAHUS BEIIECTB.

Mamepuanv u peakmugul. CBeYa.
Texnuka 6ezonacHocmu: BBITIOJIHATH TPEOOBaHUS IPU pabOTE C OTKPHITHIM IJIAMEHEM.

Uncmpykyuss  x evinonmenutro:  Ha  pplUaXHBIX WM DJIEKTPOHHBIX — Becax
YpaBHOBEUIMBAETCS CBEYA, a 3aT€M yUYUTelb 3a)KHUraeT e€. Yyaiiuecss Ha0JIl01al0T, 4To B
TeYeHue ~1 MUH paBHOBECHE BECOB HApyIIAeTCs, Yalllka CrOpAIleld CBEUO MOJHUMAETCs
BBEpX. YUammmcs 3a7atoTcsi Bompockl: «Kak MOXHO OOBSCHUTH HaOmrOgaeMbIi (hakT?
Kak »ToT (pakT cormacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemiecTB?» OOcyxaeHue
JAaHHBIX BOIIPOCOB MPUBOAUT yYdalIUXCA K MBICIM O TOM, YTO OKCIICPUMCHT HpOBe)IéH
HEKOPPEKTHO, CIeAYET U3MEHUTh KOHCTPYKIIHIO TIprOopa.

Yuutens 3apanee AOHKEH MOATOTOBUTH KOJIOY TIOCTATOYHO OONBIIOT0 00BEMA C XOPOIIIO
MOJOTHAHHOUTIPOOKOM, B KOTOPYIO BCTaBJICHA JIOKEYKA.

TOUKA \.'POCTA
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B noxeuke 3akperisiercs cBeua. Bech nmpubop B coope 3apanee
ypaBHOBelMBaeTcst Ha Becax (puc. 8) . Korna yuyamuecs npuxoAsT K BEIBOIY, YTO OTMBIT
CIIEAYET MPOBOAUTH B3aKPHITOM MPUOOpPE, YUUTENh TOCTAET BECHI C KOJOOM, 3a)KHUraeT
CBEUy, 3aKPEIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJOY M IUIOTHO 3aKphIBAeT. Yualluecs
BUJIAT, YTO PABHOBECHUE BECOB HE HAPYIIIAECTCS B XOJIE€ BCErO SKCIEPUMEHTA .

Puc. 8. IIpubop 1151 1eMOHCTpaIuy 3aKOHa COXPAaHEHHUS MacChl BEIIECTB

BriBOOEI:
B BeIBOgax HE0OXOAMMO OTpa3uTh TE3UC, YTO Macca BEHIECTB INPH IPOTCKaHUHU
XMMHYECKON PEAKI[MMCOXPAHSAETC .

Konmponvnvie sonpocuw:
3amganus s pa3BUTHS PYHKITMOHAIBHONW TPaMOTHOCTH
1. Ilpu ropenum npoB ocTa€rcs 30a. Macca 3061 MEHBIIIE MAacChl B3STHIX
JUTs CKUTaHus IpoB. KakMoxKHO 00BSICHUTE ATOT (hakT?
2. Jlns mpuroToBieHUS MACHOTO OylbOHa MOBAap B3sJI KYCOK Msca maccod 1 kr .
[Tocne Bapku kycok mscactan Becuth 800 r . [Touemy Macca uamMeHumach?

Z[eMOHCTpaI_II/IOHHI:Jﬁ OKCIICPUMCHT Ne 4, «Onpez[eneHI/Ie COCTaBa BO3JAyXa»

Teopernueckas yacte. [lepen mpoBeaeHHEM SKCIEPUMEHTa YYallUMcs HEoO0X0IUMO
OOBSICHUTH YCTPOMCTBO MpUOOpa, 4YTO O3HAyalT JAeleHus. Takke HeoO0XOoAUMO
yOeuThCs, 4TO MpoOKa MpubOopa repMeTHYHO 3aKpbiBaeT cocyh. IIpakTuyeckasl 4acTb.
[esb paboThL: SIKCIEPUMEHTAIBHO OIPEEIUTh OOBEMHYIO 10JIF0 KHCIOPOA B BO3AYXE .

Hononnumenvnoe o6opyoosanue. mpubOp JUIs ONpEesIeH!s] cOCTaBa BO3yXa, IITATHB,
CHUPTOBKA, CTEKJISIHHASIIAJIOUKA, JTy4lHa, CTaKaH C BOJIOM.

Mamepuanvi u peakmugsi: KpacHblil pocdop.

Texnuxa 6ezonacnocmu: C 0CTOPOKHOCTHIO 00paIaThesi ¢ ropsmuM hochopom.
Hncmpykyus K 6bINOIHEHUIO:

1.Kpucrannu3aTop HaroJIOBUHY 3allOJHUTE BOJI0W. Ha MOBEpXHOCTH BOJIBI TIOMECTHUTE
dapdoposyro gamky c1—1,5 T cyxoro kpacHoro ¢ocdopa. 2.00pature BHUMaHHE Ha
HE00X0/IMMOE YCJIOBHE JKCIEPUMEHTa — BIaXHBIH (ochop HCIONb30BaTh HEb3s!
®ochopa 1omKHO OBITH B3ATO OOJbIIE, YeM TpeOyercs [Uisl CBA3BIBAHUS BCETO
KHCJIOPOAA, HAXOIAIIETOCs B COCY/IE.

1. Ortkpoiite npoOKy npudbopa 1 NOMECTUTE KOJIOKOJ B KPUCTAILIIM3ATOP C BOAOH.
[Torpy3ute KOJOKOJ B BOJYy HACTOJBKO, YTOOBI YPOBEHb BOJbI COBMAfall C
HIDKHUM JIEJIEHHEM KoJIoKoJa. [Ipu 3TOM HY>KHUM Kpail KOJOKOJa HE JOJIKEH
JOXOJUTh A0 AHA KpUCTAJIIM3aTopa . [yt 3TOro KojaoKoJ 3aKpenuTe B IITaTUBE
WM IOMECTHUTE Ha THO KPUCTAJUIA3ATOPA JBE CTEKJISIHHBIEC TAJIOYKH .

2. CunbHO pa3orpeB KOHEI| CTEKJISHHOW MallOYKH, OMYCTHTE €€ B KOJIOKON U



nonoxrure ¢ochop. Kak tonsko dochop 3aropemncs, OBICTPO H3BIEKUTE
MajJouKy M 3aKpOHTe KOJOKOJ MpoOkoi. Kojokonm 3amonHseTcs TYCThIM
OeIbIM TBIMOM, COCTOSIIIIUM U3 YacTH4eK (hOCHOPHOTO aHTUIPUIA.

3. Ilpu ropenun d¢ochopa 00bEM BO3ayXa BHYTPH KOJOKOJIA BHAYaje OT
HarpeBaHUs HEMHOTO YBEITMYMBACTCS, & YPOBEHb BOJIBI B KOJIOKOJIE TIOHM)KACTCSI

[To mepe pacxonoBaHus KUCIOpOJa IUIAMS MOCTENEHHO TacHET. besnbii

dochopueiii anruapun pacrteopsiercss B Boge . Cocyn oxiaxmaercs, ra3 B
KOJIOKOJIE TIOCTETIEHHO yYMEHBIIAeTCsi B 00bEME . YPOBEHb BOJIBI B KOJIOKOJE
MOBBINIACTCS . B KpuCTauM3aTtop JoJeiTe BOABI B TaKOM O0beMe, 4TOOBI
BHYTPH W CHapy)XH KOJIOKOJIa YPOBHHM OBUIM OJWHAKOBBI M COBIATAIH CO
BTOPBIM JICTICHHEM KOJIOKOJIA.

6 . Ortkpoiite mpubOp W MPU TOMOIIM TOPSAIIEH Jy4HHBI yOeqUuTeCh B TOM, 4YTO
OCTaBIIIMICS B KOJIOKOJIC Ta3 HEMOAJIEPKUBACT TopeHusi. Pe3ynbraTsl HaOIr01eHU I

Yucno nenenuit B mpudope, Yucno neneHui B
3aMO0JIHEHHBIX BO3AYXOM (10 npudope,
MIPOBEICHUSI PEAKIINH ) 3al0JIHEHHBIX Kaxoit ra3 npopearuposan?
BEIBOIEL razamu (Iocie
MIPOBEACHUS
PEaKIIVH)

B BbIBOJAX yKa3aTh CoAepIKaHKe KUCIOPOaa B Bo3ayxe (B %).

KonTponbnsie Bompocsr: 1.Kakoii ra3 pacxoayercst npu cxkuranuu ¢pocdopa B Bozayxe?
2.Kakoii 00béM kucrnopoaa B Bo3ayxe? CKOIBKO 3TO COCTaBlsieT B MPOILEHTaX?
3.Ilouemy mist MpoOBEEHUS SKCIIEPUMEHTA0EepyT U30BITOK (pocdopa?

4.Kaxo#i ra3 ocrajncs B KoJOKousie mocie cropanusi gocdopa? 5.3amanus ans
noarotroBku k ['MA, BIIP Vkaxkure, B Kakyio TpyIliy BXOJST BELIECTBa,
3arpA3HAIOLIME BO3IYyX:

1. BoasiHOM map, YrIaEKHCIbIA Ta3; 2.CEPHHUCTBIA Ta3, OKCHUIBI a30Ta; 3.KUCIOPOJ], a30T;

4.renuit, KUCTOPOA

9 kinacc

JemoncTpanuonHblii IxcniepuMedT Ne 1. «TemioBoit 3¢gdexT pacTBopeHnsi BemecTs B

BOIE»

Teopernueckas yactb. PacTBopeHHe BeliecTB MpeacTaBiseT co00i cI0KHOEe PU3UKO-
XMMHUUYECKOE SIBJIEHUE, 3aBHUCSIIEE OT IPHUPOJIBI PACTBOPEHHOIO BELIECTBA U
pacTBOpUTENIS, OT TEMIEPATyphl U KOHIEHTPALMU 00pa3yolllerocs pacTBopa.

[Ipn pacTBOpeHMM KPUCTANIMYECKHX BEIIECTB B BOJE MPOUCXOIAT TPH OCHOBHBIX
nporecca. 1.Pa3pymnienne KpUCTAIIIMYECKON pEMIETKH pPacTBOPSIEMOro BEUIECTBA —
SHJIOTEPMUYECKUI TTPOLECC.

1. Twppartanms, T.e. B3aUMOJCHCTBHE YacTUI] (MOHOB WJIM  MOJEKYMN)
PacTBOPSIEMOTO BEIIECTBA C MOJIEKYJIaMU BOJIBI — JK30TEPMHUECKHUI MPOIIECC .
3.IlepeHoC TUAPATUPOBAHHBIX YACTHIl OT TPAHUIIBI KPUCTAIUI-PACTBOP B OOIIHIA
00BEM pacTBOpa, ATOT MPOLECC HE COMPOBOXKIAETCS HU BbIIEICHHEM, HU
MOTJIOIICHUEM TEIUIOTHI.

TOUKA \!POCTA



B 3aBucuMocTH OT TOro, TemioBod 3¢¢eKT KaKoro M3 JBYX TMPOIECCOB
(pa3pymieHue KpucTaula WM TUApATAUs YacTHIl) MpeodsagaeT, OO
TEIUIOBOH AP PEKT paCTBOPEHUS MOKET OBITh BETUYMHON TOJIOKUTEIBHON WITH
OTPUIIATEILHOM.

[IpakTuueckast dacte. [lenv pabomul: ONPENSNIUTH TEIIOBOKH 3 dekt
PacTBOPEHUS CEPHOM KUCIOTHI,THIPOKCH/Ia HATPUS U HUTPATa aMMOHHS .

Ilepeuensy oamuuxos yughposoii 1abopamopuu’: 1ATUNK TEMIEPATYPHI INTATUHOBBIN .

Jlononnumenvhoe obopyoosanue. crakan Ha 150 mur — 3 mIT.; CTEKJISHHASs MAJOYKa;
MIPOMBIBAJIKA; MEPHASATIPOOHPKA; IIATeNb — 2 T .

Mamepuanet u peakmuebvl: cepHas KUCIOTa (KOHII .); THIPOKCH] HATPUS KPUCTAJUTUYCCKHIA;
HUTpPAT aMMOHHUS .

Texnuxa 6e3onacnocmu. 1.CepHas KuCIOTa W THIPOKCHJ HATPHUs  SIBJISIOTCS
arpecCHMBHBIMHU BeliecTBaMu. HeoOXoanMo ocTeperatbCsi WX IMONMAJaHUs Ha KOXY M
onexny. 2.bepeur rnaza! 3.HeoOxonumo nmOMHUTH IpaBWiIO pa3BeaeHUs kucinoT. 4.Ha
paboueM MecTe JAOJDKHBI ObITh HeWTpanusymoomme cpeiacrsa: 2%-Hble PacTBOPHI
ruipokapOOHaTa HaTPUsL U YKCYCHOM KUCIJIOTHI.

Hncmpykyus k 8binoaHeHuio.
1.B nepBsiii cTakan HanenTe 50 My Bojbl. 2.C MOMOIIBIO IaTYMKA OMPEEIUTe € TeMIIeparypy.

1. Ormeppre 10 M KOHLIEHTPUPOBAHHOM CEpHOW KUCIOTHI M MEIJIEHHO, IMpH
IIEpEMENIMBAHNN PACTBOPA CTEKIIIHHON IAaJJOYKOW BIIMBANTE CEPHYIO KHUCIIOTY.
OOparuTe BHUMaHHE Ha TOPSIOK CMEIIMBAHHUS BOJBl U CEPHOM KUCIOTHI!
Crnenute 3a U3BMEHEHUEM TEMIIEPaTyphl IPU pacTBOpeHUU KucioThl. Hanbonee
BBICOKOE IOKa3aHHE TeMIlepaTypbl 3aHecuTe B Tabmuimy. /laTyuk TIaTeabHO
MPOMOMTE BOJIOM.

2. Bo BTOpOIi cTakaH MOMECTUTE OKOJIO 8 T TBEPAOIO MOPOIIKA THAPOKCHIA HATPHUS
u Bieiite 50 mur Bogbl. OMycTHTE JAaTUYMK TEMIEpaTyphl U NepeMeIainTe pacTBop.
OTmeTbTE caMO€ BBICOKOE 3HA4YEHHME TEMIlEpaTypbl. THIATEIBHO NPOMOWTE
aTYUK BOJIOH.

3. B Tperwmii cTakan HachImbTe 15 I METKOKPUCTAIUIMYECKOTO HUTPATa aMMOHHUS U
npuneire 50 Mt Bosel. OMycTUTE TaTYUK TEMIEPaTyphl U OBICTPO MepeMeIIanTe
pactBop. Hanbosee HU3K0oe 3HaUCHUE TEMIIEpaTyphbl 3aHECUTE B TAOJHILY.

Pesynbrarel n3mepenuit/nabmo1eHui

TOUKA \!POCTA

Uccnenyemas cucrema JuctunnupoBaHHas Boja Bona + HOSOY Boga + NaOH

Bopna + NH4NO3

Temneparypa, °C

Bvi6oowi:

Otpa3utb, kakol TerioBo 3¢ (deKT npeobiagaeT MpU PacTBOPEHUU B BOJIE
CEpHOI KUCIJIOTBI, HUITPaTaaMMOHHSI, THIPOKCH/1a HATPUSI.

KOHWZpO]Zbele eonpocsl.

1.06L$ICHI/ITC, mo4yeMy npu pacTBOPCHUH OAHHUX BCHICCTB B BOJC BBIACIIACTCA TCIJIOTA,
npyrux — mnoryoniaercs. 2. IIpenmnonoxure TerioBoi 3 dekT mpoiecca pacTBOPEHUS B
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BOAC T'MAPOKCHU A KaJIUA.

[TpakTuyeckas padora Ne 1. DIIeKTPOIHUTHI U HEAIEKTPOIUTHI

Teopernueckass yacte. [Ipu pacTBOpeHMH B BOJ€ HOHHBIX COEJAMHEHHH MOJSPHBIC
MOJIEKYJIbl BOJbI OKPY>KaIOT (COJNBBATHPYIOT) 3apsDKEHHBIE HOHBI, MEPeBOAs MX B
pactBop. MoJeKysIpHbIe COETUHEHUS COJIbBATUPYIOTCS, HO HE PACHaIal0TCsl HAa MOHHI .
B nepBoM citydae pacTBOp NPOBOIUT JIEKTPUUECKUN TOK, BO BTOPOM HET .

OmnpenenuTs NPUHAIICIKHOCTh BEIIECTBA WM PACTBOpA BELIECTBA K AJIEKTPOIHMTAM
MOXKHO TpHU TOMOIIM H3MEPEHHUS 3IIEKTPONPOBOJHOCTU. Eciu 31eKTponpoBOIHOCTD
BEJIMKA, TO MCCIEAYyEeMbI 00BEKT — 3JEeKTPOJUT. ECiin 3HaUeHHE 3IIEKTPOIPOBOJIHOCTH
Menbine 20 MkCM/CM, TO 3TO HEJIEKTPOJIHT .

IIpakTHyecKas 4YacThb.

Llenvy pabomul. onpenennuTh NPUHAMIEKHOCTh BELIECTB, CMECEH BELECTB U PacTBOPOB
BEILIECTB KAJICKTPOJIUTAM U HEIICKTPOIUTAM .

Ilepeuenv oamuuxos yughposoli nabopamopuu: AATIUK DIEKTPOINPOBOIHOCTH
JlomoytHUTEPHOE 00Opy/MOBaHME: CcTakaHbl Ha S50 MII; MTaTUB ¢ 3aKHMOM;
mpoMbIBasika . MaTepuansl M peakTUBBI: JUCTWUIMPOBAaHHAs Boja; mo 20 mi
STWJIOBOTO CHMpTa, OEH3MHA, KepocHHA; 5%-HOro pacTBOpa caxapo3bl, pacTBopa
cnupra (1:1), 5%-HOoro pactBopa xjopuaa HaTpus; 5%-HOTO pacTBopa
XJIOpoBOJIOpoaa; S5%-HOro pacTBOpa TUAPOKCHUAA HATpUs, IOBapeHHas COJb
(TBEpnas), caxap (TBEPIBIN) .

Texnuka 6esonachocmu: Ilpm paboTe C TOPIOUUMH KHUJIKOCTSIMU (CIUpPT, OEH3UH,
KEpOCHH) BOJIU3HU HE TOJDKHOOBITH OTKPHITOTO OTHSI.

HHcmpyKL;uﬂ K 6blNOJIHEHUIO .

1.B crakaH ImoMecTUTE IIOBapEHHYI COJIb U OIYCTUTE B CTakaH JaT4uK
AIEKTPONPOBOAHOCTU . [IpOBOMUT 7M1 CONBb DJIEKTpUUECKH TOK? 2.AHaATOTHYHBIE
NEICTBUS NpoBennuTe C caxapo3odl . 3 . B crakan Haneite 20 M HCClIeoyeMOro
pacTtBopa.

1. OmnycTtuTe B HEro AATYMK 3JIEKTPOIPOBOJHOCTH, 3aKPEIUIEHHBIA B JIalke
mratuBa. HaGmronaiite 3a m3MeHEeHMEM 3HAYEHUS HJIEKTPONPOBOIHOCTH.
Korna noka3anus gaTyuka nepectaHyT U3MEHSTHCS,3alUIINTE €ro 3HaUeHue
B TaOIUILY .

2. OO6patute BHUMaHue! J[aTUMK Mociie KaxJ0ro OmbITa TIIATEIbHO MPOMBIBACTCS
BOJOM. 6.3aTeM JaT4MK ONYCTUTE B CIEAYIOIIMI pacTBOp . AHAJIOTMYHBIC
NEeNCTBUS MPOIEaiTe O BCEMU pacTBopamu. Pe3ynbpTaTsl n3MepeHuil

Ne Hassanwue BemectBa, | 3HaueHue DNEKTPOIUT UM HEINEKTPOII
OmbITa | pacTBOpa AJIEKTPOTIPOBOTHOCTH,
MKCM/cM
1
2

KOHmpOﬂbele eonpocwol.

1.06pamator BHMMaHWE, 4YTO HU AUCTWJLIMPOBaHHAs BOAA, HHU TBEpPHAsS COJIb HE
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OpoOBOAAT DJJICKTPHUYCCKOI'0 TOKaA. Tem He MeHee pacTBOp COJIM B BOAC IIPOBOAMUT
SHCKTpI/I‘IeCKHﬁ TOK. DTO 3HAYUT, YTO B paCTBOPC OTKyAda-TO IMOABIAIOTCA IMOABUKHBIC
3apAdbl. Ilog »atO Ha6JHOI[eHI/I€ BBOJAT OIPCACIICHUC OJJICKTPOJIMTAa W MCEXAHHU3M
BHCKTpOHHTI/I‘leCKOﬁ Aucconralnmnm.

2 . Bcerna nu BogHbIE pacTBOPHI BEUIECTB MPOBOAT djekTpuueckuil Tok? He Bcerna, T.e.
HEKOTOpBIE BEIIECTBA HE JalOT MOHOB IIPM pAacTBOPEHMH . OTO — BeUlecTBa C
MOJIEKYJIAPHOU KpUCTAUIMYECKOU petmérkoil. 3.3ananus s noarorosku k ['NMA, BITP

A) K xopo1110 pacTBOPUMBIM 3JEKTPOIUTAM OTHOCSITCSL:

l.runpokeun Oapus; 2.pochar maruus; 3.cyabdun menu(ll); 4.xapobonar xanpuus. b)
DJIEKTPUUYECKUN TOKIIPOBOJIUT:

l.pacTBOp ATWJIOBOrO CHUPTA; 2.pacTBOP TIUIEPUHA; 3.pacTBOP TJIIOKO3bI; 4.pacTBOp
ruapokcuaa  Kanblus. JlaGopatopHeiii ombit Ne 1. «BnusiHue pacTtBOpuTens Ha
AUCCOLIUAIIUIO>) TGODGTI/ILIGCKEUI gacTb. Bo MHoOrmx XJjopuaax mnepexoJHbIX METAJIIIOB
CBSI3M HWMECIOT B 3HAYMTEIBHOW MeEpe KOBAJCHTHBIM Xxapakrep . MalonoispHbie
pacTBopuTenu (COMPT WIM AalleTOH) COJbBAaTUPYIOT MOJEKyJbl 1enukoM. [lpu
N00aBIICHUH BOJBI OHA  COJBBATHPYET HWOHBI, BBI3BIBAs  AJICKTPOJIUTUYCCKYIO
mucconmanuio . L[BeT pacTBopa mpu 3TOM U3MEHSETCs, a DIEKTPOIPOBOJHOCTH PE3KO
BO3pAacTacr .

[pakTudeckas yacth. [{enb paboThl: chopMUPOBATE MPEACTABICHUE O
POJIM PACTBOPUTEIS BAJIEKTPOIUTHUECKON TMCCOLUALIUU.

Ilepeuensv oamuuxoé yughposou 1abopamopuu’. ATIUK IEKTPONPOBOAHOCTH .

Jlononnumenvnoe o06opyodosanue. Ba BBICOKMX XUMHUYECKHX cTakaHa (50 wmi1); cTeKJIsiHHas
Naja0y4Ka.

Mamepuanvr u peakmugvr: CuCl2 6e3BonHBIN (MMeeT KopuuHeBbId IBeT . Ilomywaror,
HarpeBasi KpUCTAJUIOTHAPAT B YaIlIKe JJISi BHIIAPUBAHUS . XPAHAT B IUIOTHO 3aKPBITOM
COCY/JI€); alleTOH WM CIHPT .

Texnuka 6ezonacnocmu: 1 . CnupT W aneToH — roproune BemiecTBa. He ncmonb3oBath
OoTKpbITOe TIaMs. CrneruaibHble Mepbl 0€30IacHOCTH MpH padoTe C TOPHYUMHU
KHUIKOCTSIMU. M30eraTh momajaHusi cojedl Meau Ha KOXY M OJeXIYy, TaK Kak OHH
SITIOBUTBHI.

2 . [lpu noragaHuy CMBITh XOJIOTHOM BOOW 0€3 MBLIA.
Huempyxyus k blnoaHeHuio:

1. B xumuyeckuii crakan HacwinbTe ~0,5 T 6e3BonHOTO Xjopuaa meau (II)
CuCl2 u HaneliTe ~25 MICIUPTA WX alleTOHA .

2. PactBopuTe BeIIECTBO, MEPEMEIINBAs COACPKUMOE CTaKaHa CTEKISTHHON
najsoykor. Ecim pacTBOpUTH COJIb MOTHOCTHIO HE YAAETCA, aKKypaTHO CIIEWTE
MOJIyYEHHBIN pacTBOP B APYrOil CTaKaH.

3. ITlorpysure B pacTBOp Iyl JaT4yuKka DIEKTPONPOBOJHOCTH H  HU3MEPhTE
3JIEKTPOINPOBOJHOCTD .

4. OOpartuTe BHUMaHWE Ha LBET pacTBopa. IIpwmieiite k pacTBopy 25 MJ BOJIBI.
[lepememaiite, oOparuTe BHUMaHME Ha H3MEHEHHE OKpacku. S5.M3mepbre
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SJICKTPOMPOBOAHOCTD IMOJTYYCHHOI'O pacTBOpPA .

Pesynbrarel u3mepeHuii/Hadmo 1eHui

BemecTBo | DNEKTPONPOBOIHOCTD B CIUPTE | DIIEKTPOIPOBOIHOCTD MOCTE T00aBIECHUS
(amrerone) BO/IbI

Xnopua meau (11)

Bv1600b1: OTpazuth BAMSHUE PACTBOPUTENS HA AJIEKTPOIPOBOIHOCTD COJIH.

Koumponvnvie onpocvr: 1.0 4éM CBUACTETBCTBYET POCT AJIEKTPONPOBOJHOCTH COJU TIPHU
I00aBJIEHNH BOIbI? 2

. Tlouemy wm3mensiercst nBer pactBopa? 3 . Kak BiIMsSeT mpHpoaa pacTBOPUTEIS Ha
ANEKTPOIUTHICCKYIOTUCCOIHAITHIO?

JIaboparophbiii onibIT No 2. «CHIIbHBIE U CTa0bIe AIEKTPOIUTHI

Teopernueckas 4acTb. DJIEKTPOIMTAMHU HA3bIBAIOTCS BEILIECTBA, pacHajarolvecs Ha
HOHBI BCJIEICTBUEIEKTPOIUTUYECKON IUccOoanuu. PacTBOpBI 3JIEKTPOIUTOB SBISAIOTCS
IIPOBOJHUKAMHU BTOPOTO POAA, TaK KaK IIPOBOIAT MNIEKTPUUECKUIM TOK 3a CYET MOHOB. I]o
CIOCOOHOCTH K 3JIEKTPOJUTHUECKON TUCCOLUAIMU 3TIEKTPOJIUTHI YCIOBHO pa3feisioT Ha
criIbHBIC U ciia0ble. CHIIBHBIE AJIEKTPOIUTHI IPAKTUYECKH MOJHOCTHIO JIUCCOLUUPOBAHBI
Ha MOHBI B pa30aBiieHHbIX pacTBopax . K HUM OTHOCATCS MHOTME HEOPraHUYECKUE COJIH,
HEKOTOpble KHUCJIOTHI U 1menoyd. Cnabble 2JIEKTpO- JUTHl JIMIIb  YaCTUYHO
JUCCOLIMUPOBAHBl HA HWOHBI, KOTOPBIE HAXOIATCA B JUHAMHYECKOM PABHOBECHH C
HEJMCCOLMUPOBAHHBIMU MoJieKyJamMu . K cinabbIM 3/eKTpoiuTaM OTHOCSATCS MHOTHE
OpraHUYEeCKUE KUCIOTHI U OCHOBAHUA .

[paktuyeckas yactb. [[enb pabomul. ONPENENNTH, SBISIOTCS JI BBIIAHHBIE BEUIECTBA
CHWJIBHBIMH  WJIM  CIaObIMM  DJIEKTPOJIUTAMM  HAa  OCHOBAHHMU  HU3MEpPEHUs
AJIEKTPOIIPOBOTHOCTH MIX PACTBOPOB .

Ilepeuensy oamuukoé yughposou 1abopamopuu’. ATIUK IEKTPONPOBOAHOCTH .

Jlononanumenvroe 0b60pyoosanue. TpU XUMUUECKUX cTakaHa (25—50 mut), mpombIBajKa C
TV CTUUIAPOBAHHONBOJIOM .

Mamepuanwi u peakmugwi: 10 %-Hble pacTBOpPBI COJMSTHON, a30THOM U YKCYCHOM

KHCIIOT (>KeNaTesIbHO BKaleIbHUIaxX ); GUIbTpoBalibHas Oymara .

Texnuka 6ezonacnocmu: CoOnronaiiTe Mepbl 0€30MacCHOCTH HpU padoTe C
KHCJIOTaMH U
IIET0OYaMH.

Huempyxyus K 6b1n0OAHEHUIO!
1. B Tpum crakana HaneuTe mo 25—>50 M1 TUCTHIUTUPOBAHHOM BOJIBI.
2. B mepBblii cTakaH no0aBbTe | Karullo YKCYCHOW KHCIOTBI, BO BTOPOW — COJISTHOHM, B
TPETUHN — a30THOM.
3. H3mepbTe OJEKTPONPOBOJHOCTH  KaXKIOTO  pPAcTBOpa, BBITHpas  HIyI

GUIbTpOBANIBHON Oymaroil mocie Kaxaoro wu3MepeHus . Pe3ynbTarhbl
U3MEPEHUI
Ne 3HaveHHE IEKTPONPOBOAHOCTH, MKCM/CM Ha3saHue BEITaHHOTO BEIlECTBA

poObI




2

3

Buvisoowi: Otpazute TPHUHAICKHOCTh BEIIECTB K CHJIBHBIM U CIA0BIM  DIIEKTPOJIUTAM.

KoHTpobHBIE BOIIPOCHL:

1.Ilouemy pacTBOp COJSHOM KHCIOTHI JIydlle IHPOBOJAUT AJIEKTPUYECKUI TOK IIO
CPaBHEHHIO C PacTBOPOM YKCYCHOM KHCIOTHI? 2.K KakuM 3J€KTpoIuTaM OTHOCUTCS
pacTBOp a30THOM KUCHOTHI? 3 . 3ananue it noaroroku k ['MA, BITP

@DopMyJIbl TOJIBKO CIIA0BIX 3JEKTPOIUTOB IPEICTABIEHBI B PSIAY:

1.Ca(OH)2, H2$, H2804 2.H2C03, NH3-H20, H28 3.KOH, KN03, HCI 4.ZnSO4, MgCIz, HBr

JleMoHCTpaunoHHBIH onbIT Ne 2. «/3ydeHue BIHMSHHUSA Pa3lIWYHBIX (PAaKTOPOB Ha CKOPOCTH

peaKium»

Teopernueckas yactb. CylecTBYIOT pa3Hble Moaupukanuu npudopa A U3Y4EHHUS
XUMHUYECKUX peakuuid. B oHOW KOHCTPYKLMM pOJIb peakTopa BBINOJHAET OOBbIYHAS
npoOupKa, B Jpyroii, 6osiee coBpeMeHHOH, — cocynJlannomnbTa.

OnHaKo TEeXHUKA JIEMOHCTPALMHM SKCIEPUMEHTA OCTAETCsl OMHAKOBOM. MeHseTcs TUllb
MOPSIOK  CMEIIMBAaHUS pearupyromux BemecTB. CHadasa B NPOOUPKY-peakTop
3aJIMBAETCS pPAaCTBOP KHMCJIOTHI, @ B HEr0 MOMeIaeTcs TBEP0E BEIIECTBO (LIMHK, MpaMop).

[pakTnueckas yactb. L{enb paboThI: M3yYHThH BIUSHHUE PA3IMYHBIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKOMPEAKITIH.
Ilepeuensv oamuukos yughposou nabopamopuu’. JATINK TEMIIEPATYPhI TNIATHHOBBIH.

Jlononnumenvnoe 060pyoosanue. TPUOOpP NJisi HU3YyYEHUS CKOPOCTH XUMHUYECKHUX
peakiuii; aJIeKTpUYecKas IUIMTKA, CTakaH XuUMUYeckuid Ha 250 wur; ImImarens;
KPHUCTAJUIA3aTOP IS MPOMbIBaHUs cocynoB Jlanaonbra;mpodupku [1X-21 (3 mr ) .

Mamepuanvr u peakmussi: consHas kucinora (4%-ublil); consHas kuciora (10%-Hbli);
KyCOYKH Mpamopa; MOPOIIOK Mpamopa; ykcycHas kuciota (6%- Hblil); [IHHK; IEPOKCU]T
Botopoia (3%-Hblit); THOKCH]T MapraHiia

(1v) .

Texnuka 6ezonacnocmu: CoOmonaTh MmpaBwia paboThl € KHUCIOTaMU |
HarpeBaTeIbHBIMH JJIEKTPUICCKUMHUTIPHOO0- PaMH .

HHcmpyKLﬂlﬂ K 8blNOJIHEHUIO.!

Onwvim 1.Bausitarue Ipupoabl pearupyronifux BemecTB Ha CKOPOCTh XUMHUECKOU PeaKInu

B onHO koneHo cocyna Jlannonbra Haneite 3 M | M pacTBOp yKCYCHOM KHCIIOTBI
( 6%-ubIit pacTBOp), BAPYroe KOJCHO MOMECTUTE 2—3 TpaHyibl IHKA. Bo BTOpO
cocyn Jlan- gonpra Hanelte 3 Ma 1 M constHOMkuCOTHI ( 4%-HbIii), B APYroe KOJIEHO
— 2—3 rpanynbsl nuHKa . [Ipucoenunure cocynbl JIaHmoabTa K MaHOMETPUYECKUM
TpyOKaM.
Obpamume enumanue! OIHOBpPEMEHHO IepeneiiTe KUCIOTHl B cocyaax JlanmoneTa K
rpanynaM nuHka. CpaBHUTE YPOBHU KHIKOCTH B MAHOMETPUUECKUX TPyOKax. Yuamuecs
JIEJIA0T BBIBOJ O PA3HOW CKOPOCTUXUMHUYECKUX PEAKIUH .
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Onvim 2. BnusiHue KOHLUEHTPAIMK PEarupyIONINX BEIIECTB HAa CKOPOCTh XMMUYECKON peaKIiu

B omno koneHo cocyna Jlanmonbra Haneite 3 mi 4%-HOU CONSIHOW KHCIOTHI, B
JIpyroe KOJICHO NoMmecTuTe 2—3 rpaHyibl uHKa . Bo BTOpoit cocyn JlanmonbTa
Haneite 3 mi 10%-HOH COJIIHOM KHUCIIOTBI, B JPYro€ KOJIEHO — 2—3 TIpaHyJbl
uuuka. [Ipucoenunure cocynsl JlanaoapTa K MAHOMETPUUYECKUM TPYOKaM.

Obparure BHMMaHue! OIHOBpEMEHHO MepeielTe KUCIOTHI B cocyaax Jlanmonbra K
rpanynaM 1uHKa. CpaBHUTE YPOBHU JKHJIKOCTH B MAaHOMETPUYECKUX TpyOKax.
VYyaiuecs 1e1aroT BbIBOJ O pa3HON CKOPOCTUXUMHUYECKUX PEAKIIHM.

Onvim 3. BnusiHEE TEMIIEpaTyphl pearupyroIIuX BEMEeCTB Ha CKOPOCTh XUMUYECKOM PEaKITuu

B omno xoneHo cocyma Jlanmonbra Hanmerite 3 mur 10 % cossiHOM KHCIIOTBI, B Ipyroe
KOJICHO TMoMecTUTe 2—3 rpaHyJibl uHKa . Bo BTOpoii cocyn Jlangonbra HaneiTe 3 mi
10%-Ho¥ coJsi- HOM KUCIIOTHI, HarpeToi Ha BoastHOW Oane o 50 °C, B Ipyroe KOJIeHO —
2—3 rpanynsl nuHka. [Ipucoeaunure cocysl JIan101bTa K MAHOMETPUYECKUM TPyOKaMm.
O6parute Baumanue! OHOBPEMEHHO TIEpesielTe KUCIOTH B cocynax JlanmomnbTa K
rpanynaM 0uHKa. CpaBHUTE YPOBHU >KUAKOCTHU B MAHOMETPHUECKHUX TpyOKax.
VYuyamuecs 1enaiT BBIBOJ O Pa3HOU CKOPOCTUXUMHUYECKUX PEAKITUH .

Onvim_Ne 4. BiusiHue NOBEPXHOCTH CONPUKOCHOBEHMS PEArupyrollUuX BEIIECTB Ha
CKOPOCTb XUMHUYECKONPEAKIINU

B oxno xoneno cocyaa Jlannonera Haneite 3 M 4%-Hoii COSTHON KUCIIOTHI, B IPYyroe
KoJieHo momectutTe 1 rmpamopa, B3sToro B BUe Kycouka. Bo Bropoii cocyn Jlannonbra
Haneunte 3 mi1 4%-HOU COJITHOM KHCIIOTHI, B Apyroe KojeHo — 1 r mopomika mpamopa.
[Ipucoeaunute cocyapl JIaHT0IbTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TEpelieTe KUCIOTHI B cocynax JlaHmonbTa K
Mpamopy trHKa. CpaBHHUTE YPOBHU KUJIKOCTH B MAHOMETPUUYECKUX TPyOKax. Yuamruecs
JIEJAK0T BBIBOJ O PA3HOW CKOPOCTUXUMHUYECKUX PEAKIUH.

Onwvim 5. Bnugnaue KaTaJIn3aTopa Ha CKOPOCTh XUMHYECKON pcaKknumn

B crakan ¢ Bonoii, Harpetoii 1o 50 °C, nomectute 2 1€MOHCTpalMOHHBIE IPOOUPKHU C 2
MI 3% -HOTO pacTBOpaAIEPOKCHIA BOJIOPOIa. BhIIepKUBAIOT MPOOUPKU B BOJIE OKOJIO 2
MuH. W3BrnekuTe npoOMpPKM U3 BOASHOW OaHM W TNPOJEMOHCTPUPYHTE ydyaluMCs
pe3ysbTaT — Ha CTEHKaxX NPOOMPKH TMOSBUIMCH MY3bIPKH ra3za Kuciaopoja. B oany us
NpoOMPOK BHECHTE HA KOHYMKe mmarens auokcua wmapranua (IV) . Habmoparor
SHEPTUYHOE BBIJEIECHNE KUCIOPO/Ia.

Konmponvnvie eonpocwi: 1.0T kakux (HakTOPOB 3aBHCUT CKOPOCTh XHUMHYECKOU
peakuun? 2.Iloyemy pasnokeHHe NEpPOKCHAa BOJOPOJA B INPHUCYTCTBUM AMOKCHIA
mapranua (IV) cuauana uaé€r oueHp OpICTPO, a3aTeM 3aMeuIseTcs?

1. 3apganus ais pa3BUTUS PYHKIIMOHAIBHOM IPaMOTHOCTH:

+ B Tpu oauHaKoOBbIE MPOOWMPKM YYEHHKH HAIMIU MO S5 MII pacTBopa
COJITHOW KHCJIOTHI OJIMHAKOBOW KOHIIGHTpaluu. B TmepBylo MpOOHUPKY TMOJIOKUIH
CTPYXKH >K€JIe3a, BO BTOPYIO — CTPYKKHU LIMHKA, B TPETbIO — CTPYKKH HEU3BECTHOTO
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CBETJIOrO SPKO OJECTSIIEro

Metauia. Hanbosiee MHTEHCUBHO BbIAEICHHME Ta3a HaONIOJalld B TPETbel MpOOHUpKe ¢
HEU3BECTHBIM MeTaJuioM. Bo BTOpoil mpoOupke ¢ LIMHKOM HMHTEHCUBHOCTb BBIJICJICHUS
rasza Oblla MeHbIIE, YeM B TpeTheil. B mepBoil mpobupke c kene30M WHTEHCUBHOCTh
BbIJIJIEHUS ra3a Obl1a HAMMEHBIIIEH.

a)/leiicTBue Kakoro ¢akTopa, BIUSIONIETO Ha CKOPOCTh PEAKLIUU, HAOMIONAIN ydarmecs?
0) Kakoit MmeTamr MOrHaXOAUThCS B TpEThel MpoOupke? 3anuimre Ha3BaHUE MeTasla.

1. Ha Fpa(bI/IKC IpeacTraBjicHa 3aBUCHUMOCTb KOHICHTpAalIMU HCXOJHBIX BCIICCTB U
MPOAYKTOB pCAKIIUH OTBPECMCHU IIPOTCKAHUSA PCAKIINU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIICHTPAI[MH UCXOJHBIX BEUIECTB U MPOIYKTOB PEaKIHU
OT BPEMEHUTIPOTEKAHUSI PEAKIIHI

OnpenenI/ITe, KaKass KpuBasd OIIHUCbIBACT HU3MCHCHHC KOHLICHTPAOHWM HNCXOAHBIX
BCIIICCTB, a KaKasl — IPOAYKTOBPCAKIIUH .
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MarepuanbHO-TEXHHUECKOE 00eCTIeUEeHHE.

Coznanue Llentpo «Touka pocta» npearnogaracT KOMIUIEKC YCIOBHH 110 OCHAICHHIO
00pa3oBaTeNbHBIX OpPraHU3aluil 000PYAOBAaHHEM, PACXOAHBIMUA MaTepHalaMH, CPEACTBAMHU
00y4eHUs 1 BOCIIMUTAHHMS ISl IOCTHIKECHUSI 00Pa30BaTEIbHBIX PE3YIIbTATOB 10 MPEIMETHBIM
obnactsm «Xumus», «dPusnka», «buoaorus», 00pazoBaTeIbHBIX IPOrpaMM OOIIEro 00pa3oBaHHUS
€CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOM HANpaBICHHOCTEH, IPH PeaIn3aliy KypcoB
BHEYPOYHOH JIEATENTbHOCTH U JONOJHUTEIBHBIX 00IEPa3BUBAIOIIUX IPOTPAMM €CTECTBEHHO-
HAYYHOT'O M TEXHOJOTMYECKOTr0 HaIpaBieHus. B cocTaBe craHIapTHOro KOMILIEKTa
000py10BaHUS LIKOJIA PACIIONATaeT CIEAYIOIUMH CPEACTBAMU O0YUEHHS:

o IMudposas nabopaTopus o 6mosoruu (yaenuueckas) (1)

o Hudposas nadboparopus no xumun (yuenndeckas) (1)

o Iludposas naboparopus no ¢puszuke (yuenuueckas) (1)

e HoytOyxk (2)

e MO®YV (upunrep, ckanep, konup) (1 mr.)

e Muxpockon nudposoii (1)

e Habop OI'D no xumuu (2)

e Ha6op OI'D no 6uonoruu (2)

e Hab6op OI'D no dusuke (2)

e OO6opynoBanue s 1a00OPATOPHBIX U YUSHUUECKHUX OMBITOB M0 (hU3HKE
e OO6opynoBanue aiisi 1a00PATOPHBIX M YICHUUYECKUX OMBITOB IO XUMHH
e OO6opynoBanue s 1a00PATOPHBIX U YUEHUUECKHUX OMBITOB 110 OMOJIOTUH
e Tenexka-xpaHnunuiie HOyTOYKOB ¢ cucTeMol noazapsaku (1)

Kanposoe ooecneuenue ILlenTpa Touka pocra

OOpa3zoBaTenbHyl0 JeaTelibHOCTh Ha 0Oase llentpa "Touka pocta" OCYHISCTBISIOT IEIArOrHYeCKue
paboTHUKHN 00IIe00pa30BaTeIFHON OpraHU3aIlHH, MTPOIIE/ e KyPChl TIOBBIICHUs KBanukanuu « Touka
pocta». KampoBoe obecnieuenne Llentpa "Touka pocra" oCyIIECTBISIETCS ¢ YIETOM YCTaHABIMBAEMOIO
PYKOBOJHTENEM IITATHOTO PACIMCAHMS, JEHCTBYIONINX JOKAIbHBIX HOPMATUBHBIX aKTOB, B TOM 4HcIe 00
orjiaTe TpyZa U BhIIIaTaX CTUMYJIMPYIOLIETO XapaKkTepa.

B MOY Turosckas COL pykoBoaureneMm Touku pocrta sIBIsSE€TCS yUUTENb XUMUHM U ONOJIOTHH.
K ¢ynkumsm pykoBogurtens Llentpa "Touka pocta" OTHOCATCS:
- opraHum3zanys pabOThl MO TEKyIIeMy M MEepPCIeKTHMBHOMY IUIAaHHUPOBAHUIO  JESATEIbHOCTH
0011e00pa3oBaTeNFHON OpraHU3aIlliY C YIeTOM 1eneit u 3am1ad Llentpa "Touka pocra”;
- KOOpAWHAIMS PAa0OTHl TMENarormyeckux pPaO0OTHUKOB IO BEHITIOJHEHHIO Y4eOHBIX (00pa30BaTENbHBIX)
IJIAHOB ¥ MPOTPaMM, pa3paboTKe HEOOXOIUMON YIeOHO-METOINIECKON JOKYMEHTAIINH;
- OKa3aHHe MOMOIIN [IeJarOTHYeCKUM pabOTHUKAM B OCBOCHUH U pa3pabOTKe MPOrpaMM U TEXHOJIOTHiA;
- OpraHu3anys METOJUYECKOH, KyJIbTYPHO-MacCOBOH, BHEKIACCHOM pabOTHI, a Takke MH(POPMAIMOHHOM
paboTHI IS POTUTENCH;
- oOecriedeHne KOHTPOJIS 32 BHINOJHEHHEM I[UIAHOBBIX 33/JaHWH, CBOEBPEMEHHOTO COCTABIICHUS
YCTaHOBJICHHOW OTYETHON TOKYMEHTALUH;
- BHECEHHE TMPEAJIOKEHUH 10 COBEPIICHCTBOBAHHIO OOPa30BAaTEIBHOIO TMpOIEcca H  YIPaBICHUS
00111e00pa3oBaTeNbHON OpraHu3anueii;
- ydactue B paboTe pPa3BUTUM M YKpEIUIeHMH YydeOHO-MaTephalbHOM 0a3bl 001eo0pa3oBaTenbHOM
OpTaHU3aluy.
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